AM NO SUBSTI TUTED DI ARYL[ a, d] CYCLOHEPTENE ANALOGS AS

MUSCARI NI C AGONI STS AND METHODS OF TREATMENT OF
WORMRORSYLH ATRI C DI SORDERS Background of t hePCT/US2004/043224

Invention Field of the Invention [0001] Certain aspects

?1; AVANG s%trﬁtﬁ%ﬂmmfgﬂ@%@gggoﬁ@@ﬁqguocs AS

ot he MEISCHXRENEC AGONISIFSIAND MEBTHES OR ERFATMENT OF

activity of nuscarinic recepto 'L particular the

subtypes M, thetéass ORSXLCHIAIRIC DISORDERS i vities

associ ated with the devel opnent of neuropsychiatric

di sorders. Aspects t i NV ' orelate to

conpounds that sele ackdfodnd o ﬂkhﬁ@mﬂﬂ)h this receptor
Fisldirympemaagiget hods of identifying said conpounds.

Descri&iion of the Related Art [0002] Muscari nic

chol [0A8Hgi c Gesteimpaspeass pbticaresenhdisglesure rrlalgfto mpgthods for treatment

eurotransm tt.er acetyl chol ine j.n th entr
B e
acll Ry bf mRBEhRmid REepidaNd particuig She saBE/ped PEY tHekebyURSIulating neuronal
Muscarinic receptors play a central role in the

actiwitics aissaseated wathsips tdsivelppmeni ghaeurepgyabiairicedisendetsi gwpscts of the
.as. well as.in the peri,pheral, paras at.heti ¢ .nervous

iR AISH LS ¢ SopReHndR At SpieHNETY BB ATOV A it seBlor subtype and
mOBYEs m@&tiﬁﬁgtshiﬁicﬁﬁmfpoﬂﬁds@- The nl subtype is the

predoni nant " subtype found in the cerebral cortex and
¢seripadn el/ibd RetatgsteAitnvol ved in the control of cognitive

fﬁné [ 'érﬁ i s.t.he predom nant subtype found in .

hear[{mﬁﬂd i ﬁ%f‘?@{ieo&f’gnﬁglci n](?8?1§%r(§ ilﬁ‘eih T@ crg]ﬁt rgstiopy of the

nifRfdnstadled; dEBtylchoR& | §Y Sthel Ocdifral N VEripHEral nervous systems,
gastr0|ntest|ngl and urinary tract stinmulation as well o

gaaointestihalngystema Bedri, vatdoorne rglands, pmes.ennd iathdyr tissuesnMluscarinic
may be_invol ved i conoti on; and

in, | nb, .present in. .
TeRFPAPTH pl%aycqygafmwga OFHTAl BFYQPHSYSTHRE frHgheg cogive functions, as
GRS BRSO 5 i o
subb@es haweebeenpdeantifieditm 1 -aifc Thas 1Alubtypie iethe pratioseass sulsdyee found in

acconpani ed by | gss of acetylcho)ine in the brai.n. .
thypisbra opd Bk heBowsd 11 IMEaltivd Inghe GRRfERl G GPPRHI e functions; m2

is 9 élle'ag{rﬂlafﬁt QR Buhd 1] BEarPASRs dAEER & Bb inBived in the control of
i'nnhervat e ar eas’'of the associ ation cortex, and

heaitpRRe aiBpis Helivhdab bednvdival meghsirsintesigid andneaaysemt stimulation as
[0004] Efforts to increase acetylcholine |evels have )

welbeyseerting and spléepsiongmyt dy Breser in bR aibmay Re iprokeadrig dpcomotion;

for-.acetvlcholin nt | Sp: : 0ckj :
ol Bl B0 P YEUNEN s EEERgRLOAES gpomoa crvons syt
asiBI AB@Wiithahe agRinihedR! dysem. Admi ni stration of choline

or phosphati dyl chol i ne has not been very successful.

AChE[00AB) bi tmlitives exssrivinlier widthecogniiviealpaiinenbifurk 46 yhlzheimer's
ol e SRS R G B L S 02 AR, i g btiove o be the

re@BE 8 EgthefaliB AT chOBISEE new@ b @ baddlaofdbean, which innervate areas
anorexia, weight |oss, nyopathy and depression.

ofEhe tissotiaties tontexi, ayl bippedaipus.sviial & ibeelnedinstughes Pprogesses.
abou hird of the patients treated., In addition .
SonelOMBAE | HHFBl 5L g eGP VOS DY /BOURd SaBsgesing levels
offe Bﬁﬂe,ttge P?cléﬁl%of‘fog rdbét&l_%ﬁ&tne"b?ﬁ@kélﬁ,%’d‘dntBdo%lé%% Eb??(% choline esterase

1
evate i ver transam nases observed in abou % of _
(AGHR)enths. efhenadiar seetedflieet sicetfylcAGEe. i Adinistwateonhafecholine or

limted their clinigal utility. [.0005 Q
Phﬂﬁ@%ﬂﬂﬁ&i@ﬁ%‘@ 55 205 et s Suteestily i HaVEEIS heshown some
found to be weak agonists of n2 as well as nB8 subtype
and are not very effective in treating cognitive
i npai rnment, nost |ikely becaude of dose-limting side
effects. [0006] There is a need for conmpounds that
i ncrease acetyl choline signaling or effect in the
brain. Specifically there is a need for nuscarinic

o, " o, o o g, o o,




or a pharmaceutically acceptable salt, ester, am de,
or prodrug thereof, wherein Ais selected fromthe
w@e@dperensi sting of RL X is nitrogen, CH, or BEUS204/043224
is Cor CH wherein when X is C, there is a double
thapshtiReirieny, Yutahsy dausé BEblMeesie »siaevam@ats >€ue 't§ p&ibhetd1 @k 8tylcholine
is a single bond between X and X ; each
stweﬁ@tm eicwdm @bﬂogdnalrcmnshea@pmwpnu@m&dmhqeg aglorexia, Welght loss,
nltro r

AR AT SR B ST Yot SR EPOS R e GPygEr ggbout o third

ofSthb fph‘tﬁent@ﬁf@i’ted‘ Ihsadaﬁil%ﬁr @in@é xcml i8Ribadrs, kR Ashﬁcﬁ{eo WRve also been
consisting of 0, 1, 3, and 4, mis selected from

fotihé tgcouss Slgmﬁpmtlhegatotoxlquyz witindlegated divhr Mnsammases observed in

ab&}lﬁ%@%i%%t@%ssegfl&aﬁ %fg%ﬁsr af:é}(%,g ﬁh{% have qnn&e% their clinical

mﬂﬁ%ionally substituted Cl1-20 al kyl, optlonally
ubstituted C3_8 cycl oal kyl, optionally substituted
C2_2[00631k enKnowapinil amasdchrynis Lagsmiisits el ameﬁcﬁlirwl ]haymallso been found

optionally .substituted Cl 2 Ikox an
to ot WEHaPERILE SEumt dt o 1a'1‘557 ﬁy 1% |not 3Eccttigtisg in treating

NH( CH2) -
oo g%Eé‘?ﬁ?l?‘glg,°5@Fﬁeb?@e§%ﬁﬁiﬂ§?§é‘§f§cLﬂ%"%%ﬁéféeﬁ ont |y
sel e[@’OGG] f r Qeteniz gnevdpioc oampstrdsghatf incimadzoaretylcholine signaling or
nltro oxy and sul f each i s independently
bqagx,,%g@lﬁpﬂgt there }seaaggec{ fﬂrégus&ﬁrngc qgométs pt ge active at
e tal.e
agfoﬁg prglgsctb%ﬂhrc Péc f"fg? oé\i/iﬁbg@gé ﬁ ﬂengeci%tl\r/%g it él tg lgl?]lwl?al ﬁ%rveﬁs system.
Fuithe@thor@, tieee 130k iibed)@gﬁmra)hlgb@'téele%u{/é ﬁfusc&mlcf agc@llstsarsdclhas ml- or
are each i ndependently selected fromthe grou
mésaleriag aggnist b@bﬁb@ham%‘?lﬁ’%lﬁ@ﬁ(’dé)@% éﬁthe&ﬁau%qﬂaeets or
each is independently 8&&3 of tRE ykg&glthat at | east
three of e, f, g, or §F?H1é2ﬂ7§ﬁ§%___pr0 i ded that at
| easfooome ofDissloded M@rei®is dvdngotad bORornaNg I Ar, @y Xdad
that no two adjacent e, f, g, or h are bot h oxygen _or
both sulfur; R2, R3, R4, and R5, are each F
i ndependent|ly selected fromthe group consisti L
hydr ogen, hal ogem optionally substituted Cl_fzgikyﬁﬁ
optionally substliuted Cl. 6 al kyl oxy, optiona I_/R1
substitutrgd C2 6/%Ika yl, optionally suQstltuted CRz6
al kynyl , optigmaf]y éubstltuted C1_6- al Koxy
optlaﬁaj § bSt|l ted/ﬂiL6 alkyltmhg,/pen anaI: ,b/ R3
ON, CCRI, HR o: NHEONFR 0, SCRNHRLD, SO
0SO02R10, 9hgter @al Kyd=rcNO2, NHCORi o, o QR% andZ Rscyo?\
R3 an@sRA or R4 arld R34t aken togetﬁ%r al.ong MAHh t hf
ring car borf® t o whiich they are attached, forma
five-nenbered( r six-mnmenbered cycloalkyl, h?hﬁrocyclyl
or heteroaryl *fing, or a six-nenbered aryl
noiety; R6, R7, Rg, and R9, are each independently
sel ected fromthe group consistggg of hydrogen,
hal ogen, optionally substRjuted 6 al kyl, optionally

substituted Cl1.6 al kyl oxy,\ optK Ilﬁ substltuted C2-6
al kenyl, optionally sRps &?éﬁ%ﬁ C2§

& kynyl ,
optlonally substituted ChA 6 koxyal kyl , optlonally
substituted CL..6 al kyl t J0%,” peFhal g kyI, CN, CORI
CONHRI 0, NHCONHRi 0, B§02NMRI 0, SO o, OS O2Ri
het er oal kyl , NO2, NHCOR10, d¢ R6 and R7, or R7 and Rg,
or Rg and RO taken together,:iwﬁng with the ring
carbons to which they are atf ched, forma
five-nmenbered or six-nenbered cycl oal kyl, heterocyclyl
or heteroaryl ring, or a six-nenbered aryl ring
moiety; Z is selected fromthe group consisting of
NRi i, oxygen, sulfur, and CH2;, R10 is selected from
the group consisting of hydro&en optionally
substituted Cl1-6 al kyl, optionally substituted C3-8
cycl oal kyl, optionally substituted C2_6 al kenyl,
optionally substituted C2..6 al kynyl optionally



consi sting of: WD 2005/ 063254PCT/ US2004/ 043224

[0010] I n sonme enbodi nents, none of a, b, ¢, or dis
W@b®s63254 N sone enbodi nents, none of e, f, g, POIUR0MW$043224

absent. In some enbodinments a, b, ¢, and d are carbon.
ol B RfRaRIhedyBitkptaBle falt, BsteANSnflledof HoARGNthelddf, SRABrein A is

enbodi nent s, is selected fromthe group consi sting
selsctedyfEnme ghergrowmeengising opt i onal |y substituted CL..6

al kyl, and optlonaIIM substituted Cl1_6 al kyl oxy. In

sone enbodlnents the al kyl is selected fromTthe group

consi sting of ne , ethyl, p |soprop 3 but yl,

sec- butyl , and Pt« uty Bhbodi sywhé

al kyl oxy is se ro N1 H consi sting pf

met hoxy, ethox oxy, xy, but n

sec- but oxy, and ert butoxy In sone Bab@dl nts, the

hal en i 5..sel g of .
X B Fo P Chind b3 ESHD ERBos by i 4 double bond
bé@&&ﬁ(eﬁdf)(’oﬁﬂdt @ﬁergfnox'xtﬂerf:ﬁn% @H' s ehéiﬁ 18 ga%ﬂd between X and X’;

met hoxy, loro. In sonme enbodi nents, R3

each Ysrslsépﬂrﬁdlyfse&ntedtfmm tlmgroummnsstmg of nﬁrolgytdrcxxggm, or CH; each W

is ggtlggg%p&bﬁeggtelé%;%hg &% g'li%gﬁ ;;eﬁs‘li;tg% ity @g?eln: éﬁe o?(yéeno o8 lSI|11¥.11‘; each n
t t r t

is %%&2 Ie%t fd ﬁnbg{lﬁﬁ%(éﬁlout) %m?s?étﬁ% O?Q) ! I? g@d pal.rﬁg S)%Ft?i’sﬁs&%e}c/z ed from the

greee cbmsttsying ofrigl 2f emd 3betatchIR1 ik Betmmtelyeafmhmrﬂ lomeNEeparatdle selected from
alkyloxy IS selected fromthe group consisting of
thegRBR yCongietiRg Pl Bydspecgx fal qg%p aleﬁt?xwpﬂeatlbwubsﬂwted Ci0 alkyl
t det er y [ e
SR Al 15 RO op a0 B BIBRA U201 Sk opional

subbfitated, (BLE ﬁﬂkyr@ﬂld dptidnallyl Bubgitkeé Mhogl Pﬁaﬂio&ya]Rfﬂ i snd optionally
sel ected fromthe ﬁtoup consi sti ng, of h%d en,

supsiithied arplepmbpyylalkyl) by 15, abse Ay, issglested SToup emisting of —

NBEATLIERL S CRh L, SeeRhed Lo R HRLGEAURECARSH b the group

coks#ith dfeéal'ﬂbérﬁahﬂﬁjb en, S@}Z}%&ﬁ) ad Guli® . ol BacO e independently absent,
enbodi nents, the a kyI is selected fromthe group

pr@mqlgqé gta,t ﬁ‘gle@qt thyee [qg/a, b, 6t ‘Pfyd are pqupty:t provg]gg rﬂ@%)ﬂ leaﬁlﬂny |of a,b,c,or
o B PRl i PP ot £ EERACRRE bRy oot sutfus e

f, teh empﬁraté ewhot@hgpenderﬁly tdlefctddomﬁetl@ oup! ddInEiSHR: of carbon, nitrogen,
enbodi ment's, the hal ogen is selecte frontthe group

OXYFAR,| a@dusnﬁulobr oo bndeperidentdy absent, proyided that aé&ﬁ@et three of e, f, g, or

h & BHESHT y Vidih 02 15 0B b oo e fisoon, AHE Bejeed at no two
acﬁﬁdeﬁfsteeqt gr oMy taee %shuraxygeﬁsan%btngmﬁﬁumhydy Rt Eﬁdt Rs, are each

propyl, 1sopropyl, butyl,” sec-butyl, and tert-butyl
mtlcp@ldmilye lsblcehedefrbm, tiRA greurs elopgistay fof ohydrhgergrha]pgen optionally

IR F bl PP GO PR 1 [HcaiRe. SR Fepaitied Cax

alﬁély'l S ﬁﬁt) {f dubdiRmed h @ O fkh 80 %ghéﬁdlﬁlg sﬁﬁstﬁﬂtgﬂ 08¢ Nalkoxyalkyl,

hal"oge optlonally Subst 't ut
opttoankky substluttcﬂré?le mhybthme pt:]shaloa]kgl a(EN,yCO&o,s@(DEHRad NHCONHR g,

S5RGBT ool SR s m o

'?alieﬂ t§ Uer® %ﬂ '\%ﬁ{‘Eh% rlrgqcearlg@lsqg &PhikR tl?eglnﬁg taﬁgched, form a

ron1 £ he gro p consi Sting of uoro, chloro
fits-membeted sxom-maimbdnedeqtcmauﬁﬁ hatedoyyhiyigen heterctdnyloring, or a six-
In so enbodlnents .S hydrogen or optional
megrpBsred gy é‘&lgdilot‘r‘%l%l 7, Ry 08k, @Ffoeash i Pgndqﬂzéln sglected from the
hydrogen. In sonme enbodi nents, R7 is selected fromthe
group consi sting of hydrogen, hal ogen, optionally
substituted Cl1-6 al kyl, perhaloal kyl, CN, SO2R10, and
NO2, wherein, in sone enbodlnénts the al kyl is
sel ected fromthe group consisting of nmethyl, ethyl,
propyl, isopropyl, butyl, sec-butyl, and tert-butyl;
mhereln |n ‘sone enbodlnents the halogen |s selected

o s R - _[ r 1



and n is selected fromthe group consiting of 0, 1,

and 2. [0011] Al so di scl osed herein is a nethod of
wa@ymsiherszi ng a conpound of Fornula V or VI, PCT/US2004/043224

conprising reacting a conpound of Formula VI R2 0

it h \ N
grYzﬁho%Sc/:cﬁ‘lsﬁﬁg%gd{C?_ %&S&f%grg/r g%aggez | btidRan ehbdnuled @? s M@yl optionally

0632 4 to forma fused
substitptedn@ .o hlkiloxm bptidn\&lly substltdtedeﬁz;d pllgnytlh ep’c@rafﬂgwwstltuted Cas

f I f | -
al @yigkgupﬁr?ag% '1\4% ‘%1 ?n‘p aﬁq{f%\%ﬂ%}a Vnsgbsflélx%g I&I\Is alkylthio,

pfﬂﬁ%r ogeh (E%plt?%%al’ly su IE) |ot ut‘bg g;p Slgl%mgl S0:Rl, 0SO:Rw,

h@@bamyHNle NHECEOR o ekl €31, oy B amiRy,Io,r R@mhd@@dhlteyl together along
substituted C2 6 al kenyl, otlonall sbst t ed

wih g c Pn%%wﬁvhéﬂ%sﬂeﬁ@&a@%@ddo KA or OF giggnembered

oL SUT A, PN B s

fremnae gfdup@oﬁilstmgdrfd@lén, oh@lengeifur, alptll(lﬂlzalRll(yls selected from the group
substituted Cl-6 alkyl, optiognally subgtltuted

-6 .
ccmsw;mg;x«;/f hydoEeh amptg,or@msswbm%‘dl &2-sealky 1kémﬂ°nal% substituted Cs-g

c% %a% (%Rt%agl‘iépsﬁ%)s{lt:ﬁ& Czaél@?n% ‘i&gpthgﬁ%ét&ﬂ glt(}’zté ljltlkgcrjlyl optionally
s@l;tlﬁltéﬂ ey, bgduﬁmlll?%ﬁhs’ﬁtﬂaﬂ IaWIalkﬂ[\lan@Rlﬂoa]Eﬂ\IbRﬂ ®,11 is selected from
NHCONHRi o, SCO2NHR10, SO02R10, 0SO02R10,  het eroal kyl|

theGEoUNOITIELNG, ofdkydreeean aptreally subgitutad Gra alisi, mtl%ar&y substituted

R5 t el‘ﬁ)g; olgt}otélgg}/{s tl?ngd x\% Qlkteﬁ')?lr %ﬁ@laﬁg es sgﬁutt%@ Cy.6 alkynyl, and
oﬁt‘ldh‘a[l? nfidEieetcay syRally IR, NeideROC vied )ébp@itelbekﬁé@ai yitom the group

ring, or a six-nmenbered aryl ring noiety
camsitiRof lydweendtrlogedeprsivaeRy rslgbsgmt@weualkylo ﬁwqmllg rsghaﬁéltuted Cis

@M 3 S‘{’IIE}{]O aﬁ}(jlg%géﬁ%i&z 6 g%ﬁlil}ghgl?t ongfl)a gﬂ?s w%d 82 Eﬁ]kgnyl optionally
s@s'ﬁvdtmz} s-ARbX AN | optRubIST édwﬁﬁ%d@péﬁlﬂés}lﬂhﬁﬂ ylrhaloalkyl, CN, COR,

optional ['y substituted CZ al ky ng op tlonall¥
CENIER ot M@Dﬁ&ml@ D REB @) ﬁQtRwo@ DoRal hsteroaksat, INQL AFICOR o, or

R%ﬁ%\ﬁm @R@Fﬁfgoal oa%éilai’ W%l tb W%}Whe&%re[ attached, form a

ﬁ%enmoP’s1)9-hleBﬂ)e?éadc 0311%’3'?1 'ﬁ@teﬁﬁ%lﬁg Or Cl’(eté?@?l\lz ti*m@? or a six-

taken together, along with the ring carbons to
nicheherar ayatngmbetly; ahdany hold weprasentbébrd deshed and Sohd hne represents
ered cycl oal kyl, heter

arﬂqﬁ&’nsgggteg fzqm the g{pélpecd)nalrsgxllg p? A gca}:%lnecla{})on smglg %o}ﬂd and a carbon-

carbon double bond; provided that the compound of Formulae I or XV are not clozapine or
N-desmethylclozapine.
[0008] In some embodiments, the compound has a structure set forth in

Formulas Il or IV.



[0012] Also disclosed herein is a conbinatoria
library of at |east 220

walkiwsng2pb, e] [ 1, 4] di azepi ne[ a, d] cycl ohept ene chPopUsIVdE043224
that can be forned by reacting a conpound of Fornul a
Vi, with a compourgl of Formula VDT and a conpoupd
of Formul a X, whefein X is a halogen; Rl is A
selected fromth oup consisting of hydrogen, W\R1
optionally subst{mteéd C1_6 al kyl, optionally(<5;
substituted C3.8 oal kyl, optionally substit
C2_6 al keyyl, opyionBbly substituted C2R6 al kynyl, R,

y sybstituted Cl 6 -al koxyal kyl 8=

[ S Ry | and ar yRallky

T gen  hal ogen, optigna

subst iRsut ed\ C1- 6 aﬂzkyl ,Raoptional ly sBestitiyt ed C]R_G
al kyl oxy, optionaly substituted C2_6 al kemyl, 3
optionally suba%btuted C2.6 al kynyl, optiona?vn
substituted Cl'6-al koxyal kyl, optionally sub

ti'tuted
C1_6[onloBy | t Hhosonte emitdldimaltky the Chnp&Ok ,is GeNididd @rom the group
NHCONHRi 0, S O2NHIti O, S 02Iti 0, OS O2Ri
copsisingalfikyl , N2, NHCORi o, or R2 and R3, or R3 and R4,
or R4 and R5,,taken together, alo wth the ring W
carbons t %ch they are atta % forma
five-nmenb ?e or six-menbered ¥c|oalky|, het er ocycl w
yIR:ri ng, or aRsix- beRed aryl rings

I elyy Ro\ R 8, and
gg d f rﬁ(ggroﬁb
hal , ZopyFonal | y subst

shbstig, ut ey C1 '8 al kyl Bxy, pgpti oI

al kenyl', optionally substituted _6 al kynyl,

optionally substituted Cl_6-al koxyal kyl, optionally
substituted C1_6 al kylthio, perhaloal kyl, CN, CORi o
CONHRi 0, NHCONHRi 0, SO2NHR10, SO2R10, OSO02R10,

het eroal kyl , NO2, NHCORi o, or R6 gfd R7, or R7 and Rg, Ri

R

or Rg and R9/taken together, alon Wi th the ring V6
carbons tg Which they are atta srforma SR
five-menb [gg or si x- nenber ed p&pdlkyl, het erocyclyLR,
or ﬁgteroury12ring, or aRrgi X- exed aryl rimy R

noi N=M0_R005/ 063254 PG/ 4520 04ﬁ224 [ Q013] R
R AR S d%bqﬁ:“ Pbrary’ ['!i ®
l e nzo[ b, e] 4] =nel a, d] cycl ofw e

d@npoynds at Rean be fsor ea@%iggmﬁ Benpc
FormuT% VIT? (VM R3OH RANHZ wi a conpound of °
For mfb(ﬁi?r Il BNghm aHFRAEGHS, OfheFOsHphimAXld sele¥¥B@r @b the group
X is'a halogen; Rl is selected fromthe group

comsigingtdfng of hydrogen, optionally substituted Cl-6

al kyl, optionally substituted C3-8 cycl oal kyl,

optionally substituted C2-6 al kenyl, optionally
substituted C2_6 al kynyl, optionally substituted C1_6

- al koxyal kyl, and optionally substituted aryl and

arylal kyl; R2, R3, R4, and R5, are each independently

sel ected fromthe group consisting of hydrogen,

hal ogen, optionally substituted Cl.. alkyl, optionally
substituted Cl.6 al kyl oxy, optionally substituted C2-6

al kenyl, optionally substituted C2-6 al kynyl,

optionally substituted Cl_6-al koxyal kyl, optionally
substituted Cl1_6 al kylthio, perhal oal kyl, CN, CORD),
CONHRi 0, NHCONHRi o, SO2NHR10, S02R10, 0S02R10,

het er oal kyl, NO2, NHCORi o, or R2 and R3, or R3 and R4,

or R4 and R5 taken together, along with the ring

carbons to which they are attached, forma

five-nmenbered or six-nenbered™c¢ycl oal kyl, heterocyclyl
or heteroaryl ring, or a six-nenbered aryl ring
noi ety; R6, R7, R8, and R9, are each independently
sel ected fromthe group consisting of hydrogen,

T 7T g, R 1 s 1. i a1 ~a ”~ ] g, I I




R8 and R9 taken together, along with the ring carbons

to which they are attached, forma five-nenbered or
waoosiedzber ed cycl oal kyl, heterocyclyl or het ePORUS1004/043224

ring, or a six-nmenbered aryl ring noiety. [0014] Al so

discloéeqvhereln is a pharnac yjical conposition W
t

conpri a physi ol ogi call ylacoeptable carrier,
di | uen exci pient, or a i nation thereof; and
conp@Ard of Formula I, 11, XV. [0015] Al so dIS-
gl n met hod of predf -4 _nheur opsychi
rde pri si ng ad ] to the pat
Fr raéeu aILy ef f ect = of , a conpound on ,

Formula I, IL or XV. [0016] Al so dlsclosed herein is a
nmet hod of treating a neuropsychiatric disorder
conprising contacting a therapeutically effective
amount of a conpound of Fornula I, Il, or XV with the
patient. [0017] Al so disclosed herein is a
pharnaceu%gcal conposi tion conpii sing a conpound of R
For mJI alz 'L or XV and an neur,oﬁsychl atric agent. In/
sone \0di ments, the neuro h.l atric agent is (W\R
; 1
selec d fﬂ%n1the group con # of a selective R
r eupt ake i nhibitor)’ éreplnephrine r eupt gke '
dopam ne agoni g\ nmuscarinic recepto

|OF and inver ¢

enbOolnents t he antlpsychotlc ageht s sel ected

t he cQps hiazi ne,

phene*)ggfyl %Hpéeo?é\éd ?’%“é’ Ok (51‘?%1 é@h grgb‘ﬁte bfa%b g Z7 sox| |d d}sl absgﬁ% In some

erfiBbdimehts] hdrdi 1) £, lgNosSIP¥eabedHD. Oﬁi e @mbddigents a, b, ¢, and d are carbon.
phenoth|a2|ne Is selected fromthe group conS|st|ng

Inctenisy prlenrimicns o Friead hr@éfc;ar PFe skrsome RO IERtEnRy lfé?lected from

th(%[%?ﬁ%{‘p;&{ %1?1}%: ﬁ%gérr?énrgﬁé gg t1%ﬂzﬂ 31 Qibgﬁtlufjeﬂzé Yalkyl, and optionally

subRgyddoat Y lapbpyadi 86me Serﬁzlﬁidﬁﬁ&rﬁgi tfhé otk hie @mwﬂ from the group
consi sting of hal operi dol (Fbldole) and pi noz

cquGistipg )of hethyl reghyd gy hesapsopylhautile tsé%?atrﬁ n@di 1's‘ﬂft-butyl In some

cTRGEE, IR i WSy GBI methrs, aro

pl(o@f X@Sﬂroﬁé‘ﬂ/ Cﬂiﬁéi}a@e&@u&@r ostt ekfhutok. SBIMBome embodiments, the
di nents, the benzisoxidil is selected fromthe

h@ogmplsc selsitst ifrogn dlfc EaBpesdndisting ORSHwee.i ehlow) anddromo. In some

cE BRI o SHRUBT P P GERER SR B oy, n

chibf. 23 'seﬁﬁécgﬁf)bcﬁnﬁﬁ@nk3 i§ SRLeat s he r@rblli}? cBRdithg of hydrogen,
consi sting of Clozaril, Conpazine, Etrafon, Geodon

hdﬂagﬂn loptiomelysiubstituted Xt abey], qwbneam HU—bStW@dl’Cl sdipAne, and NO,. In

o B@Pa%n@n%'e HisrlE llé %@néﬁﬁ LT lﬁﬁ*gromegwl othyl, propyl,
1s-5ﬁ;g>i)glz 'bﬂﬁ/l égc YylI deeH AN, Inas'aﬂlezéfﬂfd%%ﬁentk Nthe @E/loxy is selected
selective serotonin reupt ake
friofhihlai grotip ICSnSHi@CmfeMGﬂlbmyn ditexyy pmppx;z,mlsepmpox}g bafoxy, sec-butoxy,
fiuoxetine, fluvoxam ne, sertraline, o(f<§ ne,
aRg teg]-lgyéqa)g}m h1§§@]eteg1b@6%qﬂts thgdpalogen is se scted from Hie group consisting of

cl%gp 108 qﬁg %%ﬁgéousf% g%%%%ﬁ‘}ne?ﬂ? ;AR 08ed HOXE LIRS consisting of

’venl df axi ne har maceut I ca y acceptable salts
h?dro@ér@dﬁétﬂﬁ tﬂw{cﬁ@f chlbfa) $eotio aﬂﬂmcbnﬂdﬁ@@, It Iseme embodiments, Ry is
nor gﬁgl nephrine reuptake inhibitor is selecte

sglp@erp fioBhEiesitP iR coRsiTRE o ihydsegen-ielogss. PRISEREY .S léstm}tﬁde Ci.6 alkyl,
Fr%gﬁaﬁ&g e tal?id NJE Igg&ﬂg]feﬂl%ofﬁ%ss thel Al gl ?eqéc%h from the group

consi%stin tan, “al notriptan,
naratri pt an, frovatrlptan rizatriptan, zomtriptan,
cabergol i ne, amantadi ne, |isuride, pergolide,
ropi nirole, pram pexole, and H?OHDcrlptlne In sone
enbodi ments, the inverse serotonin 2A agonist is the
conpound of Forrmula X1, or a related anal og thereof.
CH3 | N / (XIII) In sone enbodlnents the serotonin

"~ AN " - o Y s



[ 0018] Al so disclosed herein is a nethod of treating

neur opsychiatric disorder in a patient conprising
wa@odiwsnersering to the patient a therapeuti cal | BCT/US2004/043224

effective anount of a pharnmaceuti cal conpositi on

conprising a conpound of Formula I, or XV and an

C(;a}ﬁir#gl?%%g Cﬂ?éf*tﬁ%l g@g@%ﬁggm gljogw&ﬁlbgf}fl? :%es dl@ tp -bgtyl. In some
emhmdlmahts cihepeihaloatkyd trpepilisoredlkylg Ih Sorhb %ni%Hin‘i‘éHts Qhe perfluoroalkyl

rapeutically effective anount of a conpound
ISFEBEHQFP@th,Y 1| In sogge @mb@ﬁderas,tthmhdmus seledtod &bfmthe igueap consisting

09%5131, oirg Qr?cﬁ rbcr)graélnc h@%créﬂr‘l% rFa X ené'% n%?oi o hydrogen or optionally

subGifutidSC £ AR, (WhereGP DM eRbodHakmY, e 'alky'l b s@éﬁtgﬁ/ﬁ@ﬁdthe group
t he neuropsgchl atric agent nearly simultaneou

cpwisting efmaethyte othyl, urhpylamopwml, éwutsrl,gsa%lwylcmnﬁrtmmtyl In some

PRt ks i cRhe Hont R D atiRs pERhadh, FisthyL. fioro, chloro,

bl@ﬁﬂs: ﬂifﬁio?(ﬁméwylt B@zem €4ndG,. Ofn {oif GRERRMBEs O{{?‘ E%efgd{e% from the

, or XV and the neuropsychl atrl c agent.
gronp @anmmgsqf hydrogan, helpgye hindt opitionalilys sulstituted @Qlﬂqﬂed'herem in

somt e efe ABYEl Seleril By e1Efy Sonsishmepemetnyt oy, propyl,
1S§I&S§§U byl 'S&QBL@@I' Snd &l ﬁ?& i vﬂ{e?éi% detcins E‘l’ﬁgodﬁﬁ} ﬁ{y fils halogen is

ressi on, bipolar disor er epression w
sepesyasHioam ¢he gratp cessistmgdf Tourcethlets afsy brbmaoteln some embodiments, Rs

s S G FPiet s Dome Sttt s In O SRGRT aptigpally substitted Cr g
@ntﬁlr&%ﬁﬁ%ﬂ?ﬂﬁlﬁ@lﬁ§ R ?8%?# ?ﬁ&ﬁ‘?& Qﬁl'b%ﬁn%tst If{e 1% selected from

ef erred Enbodi nent i rst aspect,
thprgesgneomdissing @f l]myérugsn relaks, doptmmallyc sutptiuned 0f ¢ Rtkytnyethaloalkyl,

Cﬁ” %a);&o;@rﬁ\{\f rc\ellnwm s%gne{]qgn %ﬁr{tsL 5%@511%5@15 Rglegt)éﬁ\fro;n 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 of fluoro, chloro, and
bromo; wherein in some embodiments, perhaloalkyl is perfluoroalkyl; wherein in some
embodiments, perfluoroalkyl is trifluoromethyl. In some embodiments, Ry is hydrogen or
optionally substituted Cj.¢ alkyl, wherein in some embodiments, the alkyl is selected from
the group consisting of methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, and tert-butyl. In
some embodiments, Ry is selected from the group consisting of hydrogen, methyl, chloro,
trifluoromethyl, SO,CHj, CN, and NO,. In some embodiments, Rg is selected from the
group consisting of hydrogen, halogen, optionally substituted Cy_ alkyl, wherein in some
embodiments, the alkyl is selected from the group consisting of methyl, ethyl, propyl,
isopropyl, 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, Rg
is selected from the group conmsisting of hydrogen, chloro, and bromo. In some
embodiments, Ry is selected from the group consisting of hydrogen, halogen, optionally
substituted Cis alkyl, and perhaloalkyl; wherein in some embodiments, the alkyl is
selected from the group consisting of methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, and A

tert-butyl; wherein in some embodiments, the halogen is selected from the group consisting

J7-



/[ d\ , 4 CrND8R4/, RB-.1ghd\ C RIRS5RIR5

(XV) or a pharmaceutically acceptable salt, ester,
w@niodoee326¢ prodi ug thereof, wherein: A is sel et BUSINOM3224

the group consisting of WO

OQQQM(Q633M(PCE£1&JSBM 0432 # idnfd teht@@iner®], Oferhaloalkyl is
X is Cor CH wherein when X is C, there

pqrﬁu@m@lllmlb Wélermmm Bem B ostinzents, xerfhmpaﬂzné g i:mﬂwemednyl In some

erhBodinth. R fy Ao RS Fie 0l SRR X fRiafogh gfBR. methyl, and

trifllubfRERRy1. OXY UBthe OibSdTmeBRC IR, Wsi &léﬁ&ﬁrﬁaﬁl@'tﬁe s2b@f cBhkisting of
fromthe group consisting of nitrogen, CH,_ oxygen, or

h)ﬁdmganr optemely subistituebar. aalhyly acbomsiometly sybstifui¢kanyt, odhsrein in some

onsistin 4 021 mis.selecte
RN o%}byc@n%ﬁl%f{t?dﬁ &08% 9% é’fQL P gag fing of Tcyhg, Sfey. propyl
1sb oﬁﬁpﬁﬁ@t qbdb@yE ARk téif-bht%zl SEPRhA! &h%d%ﬁbﬁgtleldlsfﬂyamgen In some
e group consi sting of hydrogen, hal ogen, am ne,

emmdlmnaﬂs ¥ is obvwigen.ulresbnsd eboditrients, YopNIbnki $gme embodiments, L is
substi.tuted

| I k ) [ titut
ey e o slen S ool welly Sgetiiren L
etﬁ%dlfﬁ@ﬁﬂ X issbshdd ﬁ‘&ﬁ%ecémgﬂ coik@mydekyl, and

optionally substituted aryl” and arylalkyl L is absent
or is select ed fromR1he grouy‘?1con3| stthlg of -NH(szZ)

TS O8O

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
() Qo™
N-Ri1
Re ol Ro Rs (' Re
R, Rs VD g, Rs
N R N R
R R 4
Ry Rs ® Ry Rs
comprising reacting a compound of Formula VII
R, O
(VI) Rs OH
R, NH,
Rs
with a compound of Formula VIII
Rs
(VID) OaN Ry
X Rg
Ro



a, b, ¢, and d are each independently selected from
the group consisting of carbon, nitrogen, oxygen, and

W@ 05063250r each i s i ndependently absent, provPdrUS1008043224
at least three of a, b, ¢, or d are present, provided

tolfbah aFhised tcogg,gu&{ ofForful£rx,0or d is carbon, and

provided th two adjacent a, b, ¢, or d are both
oxygen or both sul fur; re, f, 8, Rgnd h are each

i ndependently sel e d fromg H¥Ngloup consi st i ng of
car bon, nitrogen, geRr~af ‘ eRseach is

i ndependent |y absent, provilde at_al | east three of

e, f, g, or h are presentRy provided/th& at |east one
of e, f, g, or h i s carbon, aﬁﬁ pr &i ded that no two
adj acent e, or h are_baoth oxygen or | fur;
andreaqimg tbmgorammﬁ@f Farraula 3 Avifhhgeqrapiedat O%ﬁég’?
fromthe group consisting of hydgpgen, hal ogen,
optionally substituted C al kyl, optionally
substituted Cl-6 al kyl OXY; ‘optiefal |y substituted C2-6
al kenyl, optionally substituteg,&2}6 al kynyl,
optionally substituted Cl_6-al yal kyl, optionally
substituted C1_6 al kylthio, perhdloal kyl, CN, CORi 0,

toﬁﬁ\l an &acio%tﬂounﬂ@gi’ m@%\l Eﬁtjé%}%% i% Rll%log%%%% selected from the group

ccﬁﬁﬁ@iﬁ%G&Q%ﬁ’@éﬁﬁg 204 3ddAtituted QU BRyRNebtS3allprsub&ituted Cs.s
R4 “and t aken toget her, alongvvlththe

cyclongiod avpismally whamutﬂd G heafkeniy oatim?élbréabst wednCa-s alkynyl, optionally

RS SRS AR, SHBLA S SRR S b e

ROPLRY ¥ach independBily BélectBd. fréh dthgggro@ﬁ Q:oﬁ@l@tl"hg of hydrogen halogen,
| ‘ndependent 'y sel eécted fromthe group consisting o

opiyairatly fsnbstimtbda §en alkyh topt naallyysubstButeid tQiteedkyBIxy, @pta@n@}/lb' substituted

nggéltoqrﬁ? %ﬁlsg;g YE;:SI??UEQB-%QC 2 F@f}g&]& Qg ggl&lsfft?s%l Itéd & 6~aé1(oxyalkyl
LD RN A 6 SO, O

SO&NIM‘Qle&}@MBKto, hNdf@ﬂHFRl NO,, ISR, sierndR3, ocRs and Ry, or
RRARGJEs RECh RESRGE A Roe Caahs (o ybicapsy affgfgeted. form o

i t t t 1 frﬁf _
AL POIERRIR O UER, 0Bty 08, f e agor i
niteiRFQryel yihg atoibtes Re dRy, s, andBy, ae eacts independioaile selected from the

| t Z | ected f
g?c{s%vs CapipEoT NGBt S Eehe OPHAPAIA IS "Cis el optionally
1lgtnaQ.f1 ¥ aﬂ;%lg{& %ogﬁl%g Qléﬂsﬂ]ﬂ.aécftdzréga]l@gnyhyéyt%ﬁﬁlmy substituted Ca.s

opt 1 onal
Ecl:(g'h Sl | 6pﬂcﬁtdll§83sub8t1t0§edl Oﬁlﬁ-lalldoxyﬂhjﬂl, ocrtﬂiohyll)s Ldubt;tlttltﬂ:ﬂeﬁh s alkylthio,

6 al ken tional ly substituted C2
pephalasiail ﬁvl\éu Eé?Rm,uF&I\%Rw GNHRng S@%ﬂ@@% u%(éaRw: OSOR10,
arvl al 0 .4 [ : |
hF{%?ﬁ?lf)ﬁ ILISFQQ%C oﬁ%rbgtR g g}‘é Ay raélél efﬁ’ 0%% ?Igdng fa%@n together, along
witDEel it &dbdak-16 vallikly theyQipé la’@:ib&ledi Yfost bisfivd- mbﬁﬂiael@:ﬁ & six-membered

cycl oal kKyl, optionally substitut ed 2.6 al kenyl ,
cyploalisya tlbtyros;utlyt orthgtesopryring, aF & yixynembergd aﬁ’ﬂ FIBE Rqisty-

b
separbty At Aisblosrd herrin i dsORBHEtif Py of at least 220

dﬁ‘y&l&@wp ARi2e8Re aQRjcMblede Pbmﬁdéttﬁﬁc dah. bebfoamky by reacting a
optionally substltute Cl..6 al kyl oxy, optionally

csuipstind of Boin@da §llal kenyl , optlonally substituted C2..6
al kynyl, optionally substituted Cl_6-al koxyal kyl ,
optionally substituted Cl-6 al kylthio, perhal oal kyl,
CN, CORI, CONHRi 0, NHCONHRi o0; SO2NHR10, SO2R10;
0SO02R10, heteroal kyl, NO2, N i 0; or R12 and
R13, taken together, along with the ring carbons to
whi ch they are attached, forma five-nenbered or

si x- menbered cycl oal kyl, heterocyclyl or heteroaryl
rlng, or a SIX nenbered aryl ring nDiety [0022]Bonds

e

e



i ncl ude cl ozapi ne or N-desnet hyl cl ozapi ne, the
structures of which are shown bel ow

w@t@zapi2aeN- desnet hyl cl ozapi ne [ 0024] |PCT/ERL084/013224
enbodi nents, in conpounds of Forrmulae I and XV, Y is
nitrogen or CH In other enbodirRgends, in conpounds of
Formula I'l, Y is nitr , RAXYQ or CH. [0025] The
term "phar maceuti cal | cceptmbly sdi" refers to a
formul ati on of a conpound : pes,,Not cause
significant irritation to 8 anistnto which it is
adm ni stered and does not abrogate the biol ogica

'Wﬁﬁ%&%%%éﬂ%ﬂ%gﬁﬁggﬁ{éﬁf%ﬁpgetggtgfggSUBS'reacting a

compound of the invention with ipgrganic acids such as
hydrochl oric acid, hy oay@ ac|d¢%sulfuric acid,
nitric acid, phosphori i df Anesul foni ¢ aci d,
et hanesul foni c acid, p-tol uenes anj c acid, salicylic
acid and the |ike. Pharmaceuttcal salfts can al so be
obt ai ned by reacting a conpound Bf the invention wth
a base to forma_salt such as an ammonium salt, an

a eaopaund pd Farmela X, such as a sodi um or a potassi um
salt, an alkaline earth metal sgt, such as a calcium
or a magnesiumsalt, a sabg of drgani c bases such as
di cycl ohexyl am ne, N-nethyl'D-g m ne,
tris(hydroxynet hyl ) et hyl am ne| apd salts with am no
acids such as arginine, lysine, NMaind the |ike.
[0026] The term"ester" refers to a chem cal noiety

ith {or - (RL,N- r d . .
S B s R R O B BB o e, ptonally
suBktkted CY.§ |aﬂ@|1,kgﬂ>tionaﬂy|sub§mﬁtecﬂ ARy tycldatinyde dptidiatly Hubstituted Ca.g

ring carbon) and heteroalicyclic (bonded through a

alkenyly epgiomeHy subsiidutosh&ne afkyingl, opsienally puwtitaeth Cramplfexyalkyl, and
' cheni.cal . noj et ith forpula - n- C( 0) Nk _
Orlkt%}l-gwﬂﬁg}lé%,d Wie‘?'néiyaﬁv’%@(ﬁl’ 32’ Ig}'j é&i ard Su rellgﬁ{eenazc*}l?%epgl{denﬂy selected

&8RS ERflp Rt Uy dkigeR, Aafd goh | difioBAllAkdbklituted Cy6 alkyl, optionally
cycl oal kyl, aryl’, héteroaryl (bonded through a ring
substitoited) Candldybiey oativuallyl ubstitsieddeds elkeaylgloponaliygsubstituted Ca

ERERShio G, “HE R 16 QBB BB Cuc i
petRAIBSI e eﬁv\;)bgggaéeéémﬂm V N CONHI e ISTRWHIRL MITRG,, OSO:R,,

er
pro drug. | 063254BCT/ US2004/ 043224 [ 0028] Any
heteroakizyl, NQY, d¥ICOBro, aaRbaxd/Rs, of Be anhRis,rordly andRs taken together, along
C ounds of the present invention can_be esterified
W i ine erens o BishdBey te dliagird. SpEER %V&'f@%laﬁﬁ%‘l Pl Signembered
AGBLRIA drhefe &gﬂ 1€ ok F MOmERALERASSy1 HngSkbiety; R, Ry, Rs,
C$$§% eP%rt éﬁ%ﬁcaneréa |Iy£%8 found in re?€¥en§§h Y2 Be B B8
arRORE,Cas eacic mdaperdenity eclestell YhotrstheRsrote consisinGrafilpadragen, halogen,
O ganic Synthesjs,_ 3rd Ed., John WI & Sons, w
PRSP RLY RES06 C 1 ol OpEoT N BB & 5 HTTISh APYaTally substitued
eNt ey -opti 5B, "opliBhalyS siiRtifRe @8 Rlalkoxyalkyl,
Cf'iﬁalkrelﬁgl’ ¢ BHS%?I%yeé‘%gﬁ?%edﬁﬁépég%ﬁ Urug |Iy$18vi Vo, Eilalkoxyalky
ofittcadiy gabaiteted G graliudtaio) petiatallst, CNn CORye, €ONKR 10,0NBICONHR 10,
they may be easjier to adm nister _than the %gren drug.
S@M%Rmayg,ozm QS&Ram beteragty Ny AV GHRaeo: 0 Reregf Ry, or Ry and Rs, or
admy Skt { | i hed, f
REER B AL LEBE EE AR Bhrob s AUbic PR thed, fom o
ficerpaiiciddons shyafentbtedpeyotsilkydr Ugterodfclek anHeteroayl hingf or a six-
limtation, of a prodrug would be a conpound of the
mepbseEdtaryliuginei§t whi ch is adnmini stered as an ester
(the "prodrug") to facilitate transmttal across a
cell nmenbrane where water solubility is detrinental to
mobility but which then is ne@@bolically hydrol yzed to
the carboxylic acid, the active entity, once inside
the cell where water-solubility is beneficial. A
further exanple of a prodrug m ght be a short peptide
(pol yam noaci d) bonded to an acid group where the

T .




[0032] The al kyl group may have 1 to 20 carbon atons

(whenever it appears herein, a nunerical range such as
\NOlmBm&QSI refers to each integer in the gi venPCHIF®N4/043224

e.g.,"1 to 20 carbon atons” neans that the al kyl group

My @8NS St Abo 1disA6RAN h&kRAMis % CRMRLEEAMBibrady C& BPMeast 220

atons, etc., up to and including 20 carbon atons,
dlhbrlzlco{iug]lﬁl ﬂ](hazppmsbrﬂ]cykdéhaptdnﬁ compbsdscimecan b éormed by reacting a

occurregge of h@f term"al kyl" where no nunerica
cquapayad ot Famaylg YAt ed) . The al kyl group may al so be a

medi um si ze al kyl having 1 to ¥} carbon atons. The

al kyl group could als Bg &, ower al kyl having 1 to 5

carbon atons. The alkgy r od P heOHonpounds of the

i nvention may be designated a al kyl " or

sim |l ar designations. By le only, "Cl-C4

al kyl " indicates that there ardsone to four carbon

atons in the alkyl chain, i.e., the alkyl chainis
Wﬁb@é@ﬁ@@“ﬁ¢@ﬁE@ﬁEﬂ@VQ@Bm%onS|stlng of methyl, ethyl,

propyl, iso-propyl, n-butyl, |soF@utyI, sec-butyl, and

t-butyl. [ 0033] The alké! ? qQ substituted or

unsubstituted. Wen su t ufe e ‘substituent

group(s) is(are) one or nore i ndi vidually and

i ndependently sel ected fron1c§c| aIH§1 aryl,

heteroaryl, heteroalicyclic, hydRexy, alkoxy, aryl oxy,

mer capto, al kylthio, arylthio, cyano, halo, carbonyl,
a thinpoerdbdfiormud- X8y banyl , N-car banyl, 0-thi ocar banyl,

N-t hi ocar banyl, C- am do, N—aﬂldﬂ S-sul fonam do

N- sul f onam do, Ccar boxy, carb xy, i socyanat o,

t hi ocyanat o, isothiocyan | silyl,

tri hal omet hanesul fonyl, and aqg |nclud|ng nono- and
di -substituted am no groups, 4 ,tMe pr ot ect ed
derivatives thereof. Typical al groups include, but

are inno way limted to, nethyl, ethyl propyl,
wihsepr Kpigl g hzﬁugqnl, Rui lssbll@ttytﬂ fropre thtei groyp bgnmtlngdethh}sdlrogen optionally

sebyitusin £y alty)e BTG beipieaad, FYIGHRTY Rppatly, substtted Cac
am}gl%(l ﬁﬁ?xfall?l'gﬁ%gtﬁthfé@r@ dA ﬁkﬁr@? CoptRRAIIASuBRIMEd C. —alkoxyalkyl, and

substitute substitutent may be
oﬁﬁﬂ&l&llytsulb@xﬂuted tutyl amrbanyfalk}ﬂ;d{ga BoyRy, sud B, i are em}smdependently selected

T e s
k 916 aq’l?l&)ﬁ? cﬂ%@ﬂﬂ ar@ﬁlﬁhﬁﬁé@ glegfallggnyﬁldiﬂlonally substituted Ca.

ter bon through a ri'ng
an@ﬁjalp rt)puanﬁlu}h e;uestctaiedcyj@k-hlko(dsz]nﬁgobphbnamg rsubstxtuuag Cis alkylthio,

PR bon) ,gké\gB%]QAﬂger %Cﬁgﬁg%g@gﬁﬁ&mg@ﬁﬂﬁﬁmo&a%: OSOzR 0,
het%rocaﬁf gﬁéjﬁ é‘%flﬁgb;ké Q%; %B‘g% aor'l{;:(amiqﬁ S RV N@%{&l fBgether, along

r'sas~d acetyl™ group rte

wifh the KIS to Griaetpthey WR attached, form a five-membered or six-membered
2005/ 06 254PCT/U82004/043224 [ 0038] A
cyelpalkgl betgtqqmmlsqn lremrym'y RS 95 BBt wheaedaa%w m9jy; Re, Rz, Rs,

LDt tnaly 2850 AR BeppUARBi B s, o,

op 8RS sthtﬁuteN@? Qe optioBAHA Jubktititadi COlc(yz&laﬁbﬂy, optionily substituted
refers to a -CNS group. [0042 i sot hi ocyanat o"

Goleystatione by FubsGEey IQMpau]{}[f’O’@MQi]t)Qnagy, SEbsifRted fFigoxyalyl,
P ernﬁ'&“%ga@[?ﬁ]ggh%?}%g‘”ou e'rhé%al Rycae skl @?DI\E‘?% NHCONER o,

WZM10,VE®JR1B @5051816 | MOZHBﬂGNU)Q NHCORw, or R6 and R7, 01‘ R7 and Rg, or

-11-



[ 0045] A "N-sul fonam do" group refers to a RS(=0)2NH
group with R as defined herein. [0046] A
wO pooshed2s4ret hanesul f onar ni do" group refers to BCT/US2004/043224
Xag?( =0) 2NR- group with X and R as defi ned herein.
R, Aiken Qo g@ﬁ&amh vl f QiiSorks @ %
%r ougd)vvl th as def |%edﬂﬁgl?er|h% [0048?%}[1&%}?22&&'%&0}1&1 form a
fir-wembeisl eors sixonemR@ey Oysldalkyt dugicroowclyl & Asterwiylngog, or a six-
herei n. [0049] An "0-thiocarbanyl"” group refers to a
mEpePed) ﬁllgﬁd “with R as defined herein. [0050]An
“N-t ar bamd 'q $ g ROECTS - .
Wi t hth)QPﬂs def |dned£¥16§$£|hﬁ€efu[?6% 3 Aﬁﬁl(%- ar n?dg@h%?%%%y Comprising a
physfobrgcally amceplibio)candRe, ditupnp oxi evdqipRmismd efdondunadtionehercof; and a

[ 0052 u refers to a 0) NH- ,
c m&%n#Aggo%ﬁﬂvjﬁ Oﬁg‘{ B, [ 0053] The t E?(m ) Iroup
"per @@%@jal KW1so BREBESH Adeiftfs od ti an%uﬁakgycﬂfatnc disorder

t he rogen atorrs arereplace y hal ogeh ato
cc{nﬁ}ﬁﬁ;ﬁigﬂ&&nmmﬁ ‘zatoythalphtydnt arthérepaiticallypefReteRmount ofip compound
wth R as defined herein, and R being a diradical
OfaEWNE%Te Potl: Exanpl es of acylal kyl, without

lim c@&fn cﬂfﬁa%% ﬁf%égre%% Eﬁﬂ%&;&tﬂc disorder

cONPr2NOE NG Ahg B &fizr 004105 828¢e amount of a compound of Formula I, II, or
XV with the patient.

O

[0017] Also disclosed herein is a pharmaceutical composition comprising a
compound of Formula I, II, or XV and an neuropsychiatric agent. In some embodiments,
the neuropsychiatric agent is selected from the group consisting of a selective serotonin
reuptake inhibitor, norepinephrine reuptake inhibitor, dopamine agonist, muscarinic
receptor antagonist, antipsychotic agent, serotonin 2A antagonist, and inverse serotonin 2A
agonist. In some embodiments, the antipsychotic agent is selected from the group
consisting of a phenothiazine, phenylbutylpiperadine, debenzapine, benzisoxidil, and salt of
lithium. In some embodiments, the phenothiazine is selected from the group consisting of
chlorpromazine (Thorazine®), mesoridazine (Serentil®), prochlorperazine (Compazine®),
and thioridazine (Mellaril®). In some embodiments, the phenylbutylpiperadines is selected
from the group consisting of haloperidol (Haldol®), and pimozide (Orap®). In some
embodiments, the debenzapine 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, Etrafon, 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,
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[ 0055] Unl ess ot herw se indicated, when a substituent
is deened to be "optionally subsituted,” it is nmeant
W0 b@s/063284 subsitutent is a group that nay be PCT/US2004/043224
substituted with one or nore group(s) individually and
i ticalff atkeptable salt d
st B SRR o B SRR Sty B A beptable st o prodrugs
thefeof apt somakkpdditients, tieyokdpinepheiyianaiptdkal iohibdear isawrlected from the
t hi ocarbonyl, O-carbanyl, N-carbamyl, O-thiopcarbanyl,, )
SRR ﬁp@%ﬁmiqﬂ/mon@@m?f T, ERPHRINCS, LA GRPRImES, o dopamine
l; 14050 G2 'CONgi Yourda R PEAA B ript tript
o3R8 43 SRBPE raf, fRCROY colibley BY burlaffiE "ktriptan, nartrptan,
frévathghemetitamnasy | fromiirptand cavergdine] nahanthdige nolisnridandpergolide,
di -substituted am no groups, and the protected . X
rogaiiole tirysipex oler @ bromeeripling: eby same gmbefmenisatheyigyerse serotonin

S e B

and may be found in references such as G eene and
Wit s, above. [0056] 1 n theCHsesent context, the term

"cycloal kyl" is intended f,0 cover three-, four-,

five-, six-, seven-, ang“eight- or nore nenbefed rings
conpri si ng car?on ato only. A cycloalka ca
optionally contakg”OnRe O re unsgfunrat’e n

dy, howevet, t in aromati c

pi - el ectron syst efgdges s bmaﬁi o Spre exanpl es of
"cycl oal kyl" are the carbocyicl es cycl opropane,
cycl obut ane, cycl opent ane, &ycl opent ene,
cycl opent adi ene, cycl ohexane, cycl ohexene, 1,3
- cycl ohexadi ene, 1, 4-cycl ohe iene, cycl oheptane, or
cycl oheptene. [0057] The ter terocyclyl" is

d 80 88HoditheRathetRf R&iin 2MA0Mtagonist Yethe cdinpound 67 Brmula XIV, or a
and el ght- or nore nenbered rings wherein carbon atons

rdlaigd tiedo g thietdof:f rom 1 to 3 heteroatons constitute said
ring. A heterocyclyl can optionally contain one or
nore unsaturated bonds situated in such a way,
however, that an aronmatic pi-electron system does not
ari se. The heteroatons are_jndependently selected from
oxygen, sul fur, and nitroéﬁ% [ 0058] A heterocyclyl can
further contain one honyl or thiocarbonyl
functionalities, so e definition include

situated in such

that the definition includesqpigyclic structures.
Typically such fused heterocyclyl groups share one )
bond [0418) anAptdisiwbd ersiniis hinethatiofteratiog @ewropgychiatric disorder in

ot B GOBRSIRS FBRUSITGHE Bz AL b pRpREaly Sieiie amount of a

P P BT Sl st 1 e X o

nbROeSchinke seeanpl es of "heterocyclyls" include, but
are not limted to tetrahydrothi&gyranh 4H

ran,. . .. :
t et r 4094 opyAéﬁQ’diiﬁ,lCﬁ;éd beneibis amethed pldrepting pg&%p@gggﬁg’lc disorder in

1,4- dioxin, 1,4-¢di. ' ' - Lane, t of
<pdgf s Rblind 43 GHR 10 By BREl T BRI REARE amount of
cefpburd QR Foffula ARG 66 deV s cd rtherbptaichidy hiffeative amount of a
acid, thiobarbituric acid, dioxopiperazine, hydantoin, )

ngintppaychintie agenfror phosqAe, ermbediegpie, the administering step comprises

hydro-.1, 3, 5-tri i i ..
R e T SR

pyrrolidione, pyrazoline, pyrazolidine, imdazoline,
i m dazol i di ne, 1,3-dioxole, 1:13-dioxol ane, 1, 3-
dithiole, 1,3-dithiolane, isoxazoline, isoxazolidine,
oxazol i ne, oxazolidi ne, oxazolidi none, thiazoline,
thi azol i di ne, and 1, 3-oxat hi ol ane. Binding to the

o, o, e . o, e



[0064] The term "heteroaryl” is understood to relate
to aromatic, Cmcyclic groups further containing one
wo@200806826¢ sul fur atomor up to four nitrogen BCDOS2000043224
a conbi nati on of one oxygen or sulfur atomw th up to
si ‘ﬁﬁaﬂé'oﬁﬁgg o RELHH ocfﬁ'ﬁ fs ek Edﬁﬂﬁééﬁﬁ%‘étgﬁjc&ﬁ I‘i‘felsladﬁﬁustenng one
enzo- yri do used derrivatives or- exa
ofciha nﬁQipe)dn&loi Famewubf 1, tTh eorr XWgarfdothre mtgmq&ybiumtnatztg&nt first and then

Het eroaryl groups can carry one of nore subs uent
adgupisteriag ﬂ}eomﬂr% gue r%dehéxyomBPh"H{) ofc {arpilan f ilo XV and the

negk&églﬁrﬁ%tﬁox P1 g%ﬂ@ 8945’%8%% tﬂa@b %Ilt%ééyc}'n’?trllc d1sorder is selected

fréth ki gtﬂubﬁﬂnblsh@ dﬁﬁ/slcﬁlzblﬁhrﬁlyib an@ lrcklytled idibpatiic, psychoses anx1ety, sleep
sul famoyl, or trifluoronethy Insmmemﬂﬁumm%

dlw@@nsmmegch@mﬁ%rs capchee qlwéerSéHeb a7 Wa1eE dpRiession, bipolar disorder,

r t
ool PP P RS By SELGREAY! Sonchope, o iR povohoses,
psg s8f ath@idarys & aelededenamivd @idordirs abelv Alzheimer’s or Huntington’s
epresent ati ve exanpl es of heteroaryl groups include,

Disgaseare not linmted to, unsubstituted and nono- or
di -substituted derivatives of furan, benzofuran,

t hi ophene, benzoth Q Qle, | |ndole

oxazol e, benzd%4z¢ % BeQo
thi af(ﬁbﬁ]a bepzat I’Hrﬁzé%k)&;t g&@éé&% Ql'ls%loshfg Q%lﬂt&t to a compound of
benz zol e, pyrazole azole, tetrazole,

Fopniudn 1, oe XV:soqui nol i ne, pyridazine, pyrim dine,
purine and pyrazine, furazan, 1,2, 3- oxadi azol e,
1,2,3-thiadi azole, 1,2,4-thiadiazole, triazole, /
benzotri azol e, pteridine, phenoxazol e, oxadi az AN
benzopyrazol e, qufnolizine, cinnoline, phthalé )ne
qui nazol i ne, and Eui noxal i ne. In sone enbodi menys;Rt he
substituems are/hal & hydroxy, cyano, & Cl1-
C1_6-alky% R y-gj 6- al kyl , and am
[ 006, <erfai n gboj aBat s, di sclRseg heljei n if5 a\ ~Rs
corrpound\sel t eglf roryki)t he foll ow ng sfiruc :
R2 R2 05/ 963254PCT/ US2004/ 0432lg49\h whet e
W Y, Bind Zlare asdesclt bed herein."{006§]In cegtain
ot her enbodﬁﬁents tli scl osed hereinis a c npound
selectedfrom(ejwefollovvlng structures: re Ri1,
W Y, and Z are as described herein. [0067]1n certain
enmbodi nents, di sclosed herein is & conpound having a
structure set forth in Formula In por Formula IV.

(1) (rv)y where R1I-R5, W F% X % and Z are as

descri bed herein. / Ry
Rr—¢7" 3 g
\ \ 1
Z

9% R
Rg \ 13
Ry
XV)

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

R4

A is selected from the group consisting of
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WO 2005/ 063254PCT/ US2004/ 043224 [0068] 1 n certain
enbodi nents, none of a, b, ¢, or d is absent, and the

wo 2owg/obssred t hereby is a six-nmenbered ring. |PCT/URL0€043224
enbodi nents, none of e, f, g, or h is absent, and

consequently, the ripg formed thereby is a

si x-menbered ring. Vh sone enbodi nents, a, It and d
are carbon, and eVrlng for thereby i's a R
optional |y sub Puded p en |wg/ n furt ér\ -2
enbodi nent s, f nan —\ a [bon, whi

simlarly forn1 |onaII tltuted p rlng
[0069] I n certain enbodlnent , may beméel ted from

the group consjsting_of hydrogen, hal ogen, optionally

subs%lﬁﬂ’c@@e’élé% %Hcgg and optionally substituted

ClL- Gxal &yl 0¥y, v{gl{éré\iﬂ %eﬁ'f?ng”ﬁﬁ}esls atcfﬂ)%bQI tord HEWeeH@( and X’ and

sel ected from’the group consisting of nethyl, ethyl,
wheéeywherd Xopr@fiytherelisit yingledoad betvwden Xamd X&rt - but yl .

In ot her_enbodi nents, the al kyl oxy el ect ed

f r onfachel @r%ﬂﬁa@bh%ql@fqdnf@%fhwwmgﬁs}g&flﬁa pitrogery ygen, or CH;
turt RS sEHALR8Y e ALY er Al ednficin U] Mg, TH, oxyeen, or

sulhg; group consi sting of fluoro, chloro, and bronp. In
certain enbodi nment s may be sel ect ed féﬁ@]the

C onsrasimig separtiy isslseied 781 WgIEroURATHERYOE Gl lo Al 5o &

007 | f th
o ouﬁddsihir?%’&e%@@%oﬁie@%aﬁ Lo BfgliEoPRLEed [ 1om the
substidnuR eek $ehafatady Kident OPisi @pakately salesed ﬁuhﬁﬂle@e@ consisting of

al kyl oxy, and NO2. The al kyl 0 may be sel ecte
hdrogen, Helegepu pmiesh Sipsiendly gjfbsg,gqtqs{j Ci 2Cef‘1|1$§,4 0 B@W substituted Cs.g

ROy RS Bl BB SHRHAY e 1S st

oPBAROY ¥ubRfeX 1y, PraORRYYkyl, BQDsKRMENy skbstianad aryl and arylalkyl;
sec-butoxy, and tertbutox In further enbodi nents,

the Hab obeent omiy stlectse fent thel groupreonsising JupNBEHR) standg (CH)ns

f chl g L her t
?rayclﬂe &P@&‘ﬁﬁef%‘m I oer&%tb' 5 ecljig i S %ﬁggw C}mﬁ%ﬁg of carbon,
npgcf(g%}i' ox Qﬁd)éulﬁﬁhbpéa%h iDimasRadémtabsand NO2.

cértain enbodi ments,” R4 may be sel ected from
the group peovidédsthatag lcn’stMergehC had@gf‘emese@btl onal l'y

substituted er al k and NQO2.

In some e%%‘ﬂ&?pgwgéi)i?%eg%ﬂ%g ¥8és % 8% from

the group p?ﬁ\ﬂ&éds‘&lhﬂ% &fo éﬂﬁ‘éé@ﬂﬂ a, bet, r&f'dx ar® b@ﬂh}ﬁxygen or both sulfur;
i sopropyl utyl, sec-butyl, and tert-butyl

furt kef, grinddi areteash ntdhpeqdenthamiedt«yfromaﬂne lggoup consisting of carbon,
per f 1l uor oal kyl ich i 0 nts, may be
mtmgepu@fyeﬁ%tq%w%%?% s ’é‘ﬁ%&‘i’gtﬁ)‘gfﬁg’e ithe hal ogen may

be sel ect C&%Sf PR aRfprEdepr o,
chl oro, {}H&%’%}d{] %{SP "is Sd%tRl “tHe R1O may be
hydr ogen eroﬂﬁédmaahtllyassmimscbfd; ﬂtgadrh:is @r‘mrkyhd whi ch
al kyl may be selected fromthe roup

con of
met hyl , etIﬁ?‘Yl ecb‘;h@bgycp twq %cgﬁegbe, g,@ath}ﬁre ggtzlé)xggerwr both sulfur;
and t n f
2ol edbador R BB HE R TaBTBAChIP SicgtedrofPihdBroup consisting o
l‘gﬁfdggﬂ hzflbgt@l[ @ptlﬁllilﬂ@’r aubstivatedoC .4 alkl, lﬂ)@tlommtyhgubstltuted Ci¢ alkyloxy,
and NC2. WO 2005/ 063254PCT/ U(f 04% bstituted
qroioral]y wbgf@#@d&me@feﬁﬁhpﬁtwrﬁﬁy ragstigued Cp-e aliumyls RSipnpkisubstitute

(g eﬁ}??)%ya cé/ 4 oa 109%182?@!&[&%%21 Pﬁ?’hﬁﬁ’ﬁgﬂh@ggﬁfg‘?@m CONHR;,

IﬁH@@NIHRPQSQWHR%W S@Rlows%mﬁhéwﬂoalk@l N, NEECPRI o,
i sopr opy butyl, sec-butyl, and tert-butyl, while the

hal ogen may be sel ected fron1the group consi sting of
fluoro, chloro, and bronmo. In certain enbodi nents, R5
may be hydrogen or chloro. [00%3]In certain

enbodi ments, R6 nay be hydrogen or optionally
substituted C1_6 al kyl. The al kyl nay be sel ected from
the ‘group conS|st|ng of nethyl ethyl propyl,

o N a



hydrogen, optionally substituted Cl1.6 al kyl, and
optionally substituted aryl. The al kyl may be
wa@elsosdd from t he group consi sting of nethyl , PEr/ig1004/043224
propyl, isopropyl, butyl, sec-butyl, and tert-butyl,
Whi | & {J16ndat.Y br RRMnP R, RGN dHs tﬂ?éﬂnhgé’[her, hBn® WA the ring carbons
enbodi nents, Rl nay be a heteroaryl. hi certain
toewito cld g atesattaBiledpfiyrnbe filg-drentered drisbemetdiered cycloalkyl, heterocyclyl
enbodi nents, Rl is apsent. [0078].1n sone enbodi nents,
onaehrQarklring. OF & germePRCSH AR n@ﬁ%ﬁ?%m s, Y may be NH
and el ), 088"La0k ; ily sbRAZANEd 5O isting of
errbo%\?/’%yhtﬁs%’ 81?1 ﬁ%’e corarlpelgdn e% - orsrrul al or Fogﬁ)ﬁlpacomls e o

hy@vogen, halogtis emptionallyi sutsateat €4 hlkyhn dptiengiyosybstituted Ci.s alkyloxy,
consj stin

o ADBAY PGSt Cr gl art SRRy DR oo PIRPS B ey substituted

XV [ e r St '
e bR SIS IRYERSAIAIAL O CORf, conik,
NHCONHRe), § O9NHRGQ1$€),Ri1 1) @ST,Reh, hdtercalkyl, NOf, 0X80DRae

enbodi nents of the conpounds of Fornula I, Fornula 11,

or FofRutl Bayor Rn@ng Ke; or R and Ry taken together, along with the ring carbons

toi\ngigggge l&%ﬂ geﬁa](:ﬁéc{, %1%? h %@E-‘ﬁi&ﬁﬁ’e}gd %Q-Q%P@cycﬁiah&l, 'heterocyclyl
o2hdEitb@s Dridd of Risperaiberely xinghaletyenzol b, e] [

1, 4] di azepi ne o
2, 8- Biiesrlentest fram thy gerR spwsisting of Nihu, Xy 8eR: sulfy,; and CHz;
5" Br Do SR, Bt 9N, SOpFiRting pf fodigeg poptiogally subsituted Ci
tiddAivaa®mitied Css cycloalkyl, optionally substituted C,. alkenyl, optionally
alg%%ho%or 0- ﬁs-ﬁ( pi per az3i 8n-yl- )él) -8-trifluaoronethyl-5H di be
suhstifuted €pf aikyaydpptepilliesubstituted aryl, optionally substituted arylalkyl, and
6- Chl orp- 11- (pi perazin-1-y1)-8-trifluoronethyl-5H di be
PWP%E@(?/fe] [ 1,4]diazepine, _
I' %"5{9{ - delectdai REMadE Nydupy domsitingidienarigen, &ltlonally substituted Ci.g
: i azepi ne, _ _ .
alyBroptiondllycdvbstituted1C{ peystaadisi.noptiopally skpstitubeth ¢ plikenyl, optionally

. 1, 4].di azepi ne, . . )
S‘gl-sgf"éﬁjo- e %’@;fpﬁ! fpflﬁlimﬂlé’rsé%tﬁgtfg f}rﬁl%”é}ﬂll di benzo [b,
el [ R, 4heH RECHE R€parately selected from the fou% consiting of hydrogen, halogen,
4, 8-Dchl oro-11- (pi pefazin-1-yl)-5H di benzo[ b, el_[ i
otidradliy snbgitwed Ci.¢ alkyl, op_tionally s_ubstltuted Cis alkyloxy, optionally substituted
CS]G [%li'llie?l&i?_ %élgg%lﬁ% éubls%itu(tg& 2_r6 aaﬂ{yrllfyil,_c}/p]t?ohaslll_g_f %hl?s%ﬂ&tgd [d‘)l’.@alkoxyalkyl,
ogﬁifimil%f]‘ag?ﬁtﬁdeﬁ TS RS RSk bk ¥R (R E] CONER[PNHCONHR,,,

i azep

S@z&?‘?@,m@kmm OS@,i; p demroaticyl - y@), NHCORhenzo [ b, e]]
1, 4] di azepi ne . . .
2. Br SFotie-aH| Brso faken  9egBriaAlGney Witk the ing GEhoR} o Which they are
: ! fR%E iX- d cycloalkyl, het Iyl or heteroaryl
AT e e R R N
rihg4dii @z eminitered &yBisgmoety.chl oro- 11 - (pip erazin- 1
-yl)-5H-di benzo [b, e][ 1 ,4] diazeping, 3 -Chloro- 11
- (pi f0®24zi nBonds.rgpresaited by a dashed agd S@M{ lipe Jgpresents a bond selected
i azepi ne - - =LRip . i 3 ons d.
£ A o R 8 £amon bBbR sRERHoRG afd aYdbion Barbon donble bon
The dashed bond between X and X’ in Formulae I, II, 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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7-Chloro-2-nethyl- 11 -(pip erazin- 1 -yl1l)-5Hdib enzo
[b, e][ 1,4] diazepine, 2-Methyl- 1 1 -(piperazin- 1
WO drA&Iddi benzo [ b, e][ 1 ,4] diazepine, 2-MeptiyyUS2004/143224
-(pip erazin- 1 -yl) trifI uoronet hyl-5Hdi b enzo [b,
e][ 1,4] diazepine, 8- oro 4-met hyl - 11 -(pip
erazin- 1 y1) 5H-d| o[b, e][ 1,4] diazeping—NH
, 8-Di chl oro- (p|<232r zin- 1 -yl)-5Hdib enz@
e][ 1 ,4] di azep| ne,\ 8 -Brono-5 -nethyl - 11 N
- (piperazin- 1 -yl)-2 d|b enzo [b, e]l 1 4

di azepi ne, 7, 8- DINAs -(pi p erazin-

-y1) - SH@yﬁ e 1 , 4] di aze;m
erazin- 1 - 8 romat hy1- 5H—d ,.
, 4] diazepi iTNT(Rep~erazin- 1 yl) d|

[b, e][ 1 ,4] di az'épl ne, 8-Fluoro- 11 -(pip erazin-

-y1) - 5H di benzdebapl%q [ 1 ,4] diazepine, N fsm@thb’blozaplne

er azg@%‘q{l“ l)ﬁé)ceggm ?&(ﬁr%%%s[ b cellrlg?lgidsd'clf ﬁm%%ueige d8XV Y is

-car

nitpddn SHEHI Qﬁﬂﬁfér ERbodihlents 1rf1&on§’fb 8P bMBernfirl ML Wik nitdogln, oxygen
oéﬁ perazin- -y1l) - 5H-di b enzo [b, e][ 1,4]

ordydzepi ne, 3 FI uor o- 6- pi perazin- 1 -yl- 1 | Hdibenzo

(pl B)%k’?ﬁ; ﬁ[lhe%érngl“éﬂra%fﬁfaéegﬂ 18859%0231%}(3&%'69%1?[]{6'&%% folrmulatlon of a
cdthFARRI DRt ol THdt f Eaues %@ﬁﬂ@e&@sﬂl{aﬁa}ylt@xyﬁ -orgdnisth PidP which it is
erazin- 1 -yl)-5H dib enzo [b, e][ 1,4] oxazepine,

adniGfstayedari (easinol almogate thebiokgidabagtiveiyyand pIQpeﬂ(l@u qf the compound.

PR ioB e RLRE ST By s peting 2. fompP @fabl A jnvention with
1noir'g1.a)mc~"_’!i!ildéj 'chhe Q@ @1%'&1%01’11%1‘1[‘, 1a01d 4ﬂydgd‘tfi‘61§@ R&d, gtillﬁlr{ci’hcﬁd nitric acid,

erazin- 1 -yl1) enzo [b, 1, 4] t hi azepin
phdsPherieramd, nmeﬂhanysu)foﬁJ,CS acnﬂl h@thamasu]iomd rign ;)emhxmcsmbfomc acid,

TS TR, TS et i -
cd}hy%cilfnﬁ \?@#{fgﬁﬁ@ﬁg?vﬁﬁ RA0RED 1o ﬁin[n alsa‘ﬂ suth@g %H'aﬁﬁnorﬁﬂm salt, an alkali

et hane- 1,2- di am ne,
mefaB-sal| arch-SH shdinwrenza pbtassiyh s]hlt4}1n dlkahﬂqz)leami& nﬂelal salt, such as a
y1) - NN-di et hyl - et hane- 1, 2- di am ne, | or
caligoyippenasium salt, aisal of ogaﬁﬂqbasiﬁﬂucwé ik C‘@ﬁ?@}we N-methyl-

D eélhca}%lpél,]l tﬁ%}?ﬁ%?t%}gﬁg%t%?ﬁlgﬁ, [ZaﬁF ﬁaﬁ%j?’\glzt% é?nr}gﬁ' Rcids such as

arginine, lysine, and the like.

[0026] The term “ester” refers to a chemical moiety with formula -(R),-COOR’,
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 wherenis 0 or 1.

[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 nis 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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defined herein.

nitro,  silyl,

[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(=0)CHzs, group.
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[0046]
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4146-4153. The Iéalgtapstep has be(gr?;%jescfgiiﬁnggdm T
iao et al. J. Med. Chem 1999, 42, 2235-2244.

et L SLSPRS AR AR RSERIENED e v s

WD 2005/ 063254 Schene 1

»

A “trihalomethanesulfonarnido” group refers to a X3CS(=0),NR- group

with X and R as defined herein.

[0047]
defined herein.

[0048]
defined herein.

[0049]
defined herein.

[0050]
defined herein.

[0051]
herein.

[0052]
herein.

[0053]

An “O-carbamyl” group refers to a -OC(=0)-NR, group-with R as

An “N-carbamyl” group refers to a ROC(=0)NH- group, with R as

An “O-thiocarbamyl” group refers to a -OC(=S)-NR, group with R as

An “N-thiocarbamyl” group refers to an ROC(=S)NH- group, with R as

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

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

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(=O)R’- group, with R as defined

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

may

include

CH;C(=0O)CH,-, CH;C(=0)CH,CH,-,  CH;CH,C(=O)CH,CH;-,

CH3C(=0)CH,CH>CH;-, and the like.
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PCT/ US2004/ 043224 Schene 2 [0083]1In certain

enbodi nents of the invention the building blocks A and
wB2@sm6red ected frombut not limted to WO  PCT/US2004/043224

2005/ 063254PCT/ US2004/ 043224 A 40 CO2H NH2 FI. CO2H

NH2 [%QS]COZﬁn'l\gE'g otherwiSs %ilélatgg,l\l%ni § Sitkbtuent is deemed to be

“optionally subsituted,” it is meant that the subsitutent is a group that may be substituted
with one or more group(s) individually and independently selected from cycloalkyl, aryl,
heteroaryl, heteroalicyclic, hydroxy, alkoxy, aryloxy, mercapto, alkylthio, arylthio, cyano,
halo, carbonyl, thiocarbonyl, O-carbamyl, N-carbamyl, O-thiocarbamyl, N-thiocarbamyl, C-
amido, N-amido, S-sulfonamido, N-sulfonamido, C-carboxy, O-carboxy, isocyanato,
thiocyanato, isothiocyanato, nitro, silyl, trihalomethanesulfonyl, and amino, including
mono- and di-substituted amino groups, and the protected derivatives thereof. The
protecting groups that may form the protective derivatives of the above substituents are
known to those of skill in the art and may be found in references such as Greene and Wuts,
above.

[0056] In the present context, the term “cycloalkyl” is intended to cover three-,
four-, five-, six-, seven-, and eight- or more membered rings comprising carbon atoms only.
A cycloalkyl can optionally contain one or more unsaturated bonds situated in such a way,
however, that an aromatic pi-electron system does not arise. Some examples of
“cycloalkyl” are the carbocycles cyclopropane, cyclobutane, cyclopentane, cyclopentene,
cyclopentadiene, cyclohexane, cyclohexene, 1,3-cyclohexadiene, 1,4-cyclohexadiene,
cycloheptane, or cycloheptene.

[0057] The term “heterocyclyl” is intended to mean three-, four-, five-, six-,
seven-, and eight- or more membered rings wherein carbon atoms together with from 1 to 3
heteroatoms constitute said ring. A heterocyclyl can optionally contain one or more
unsaturated bonds situated in such a way, however, that an aromatic pi-electron system
does not arise. The heteroatoms are independently selected from oxygen, sulfur, and
nitrogen.

[0058] A heterocyclyl can further contain one or more carbonyl or thiocarbonyl
functionalities, so as to make the definition include oxo-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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[0060] Some examples of “heterocyclyls” include, but are not limited to,
tetrahydrothiopyran, 4H-pyran, tetrahydropyran, piperidine, 1,3-dioxin, 1,3-dioxane, 1,4-
dioxin, 1,4-dioxane, piperazine, 1,3-oxathiane, 1,4-oxathiin, 1,4-oxathiane, tetrahydro-1,4-
thiazine, 2H-1,2-oxazine , maleimide, succinimide, barbituric acid, thiobarbituric acid,
dioxopiperazine, hydantoin, dihydrouracil, morpholine, trioxane, hexahydro-1,3,5-triazine,
tetrahydrothiophene, tetrahydrofuran, pyrroline, pyrrolidine, pyrrolidone, pyrrolidione,
pyrazoline, pyrazolidine, imidazoline, imidazolidine, 1,3-dioxole, 1,3-dioxolane, 1,3-
dithiole, 1,3-dithiolane, isoxazoline, isoxazolidine, oxazoline, oxazolidine, oxazolidinone,
thiazoline, thiazolidine, and 1,3-oxathiolane. Binding to the heterocycle can be at the
position of a heteroatom or via a carbon atom of the heterocycle, or, for benzo-fused
derivatives, via a carbon of the benzenoid ring.

[0061] In the present context the term “aryl” is intended to mean a carbocyclic
aromatic ring or ring system. Moreover, the term “aryl” includes fused ring systems
wherein at least two aryl rings, or at least one aryl and at least one Cj_g-cycloalkyl share at
Jeast one chemical bond. Some examples of “aryl” rings include optionally substituted
phenyl, naphthalenyl, phenanthrenyl, anthracenyl, tetralinyl, fluorenyl, indenyl, and indanyl.
The term “aryl” relates to aromatic, including, for example, benzenoid groups, connected
via one of the ring-forming carbon atoms, and optionally carrying one or more substituents
selected from heterocyclyl, heteroaryl, halo, hydroxy, amino, cyano, nitro, alkylamido, acyl,
Ci.s alkoxy, Ci alkyl, Ci hydroxyalkyl, Ci.6 aminoalkyl, Ci.¢ alkylamino, alkylsulfenyl,
alkylsulfinyl, alkylsulfonyl, sulfamoyl, or trifluoromethyl.  The aryl group can be
substituted at the para and/or meta positions. In other embodiments, the aryl group can be
substituted at the ortho position. Representative examples of aryl groups include, but are
not limited to, phenyl, 3-halophenyl, 4-halophenyl, 3-hydroxyphenyl, 4-hydroxyphenyl, 3-
aminophenyl, 4-aminophenyl, 3-methylphenyl, 4-methylphenyl, 3-methoxyphenyl, 4-
methoxyphenyl, 4-trifluoromethoxyphenyl 3-cyanophenyl, 4-cyanophenyl, dimethylphenyl,
naphthyl, hydroxynaphthyl, hydroxymethylphenyl, trifluoromethylphenyl, alkoxyphenyl, 4-
morpholin-4-ylphenyl, 4-pyrrolidin-1-ylphenyl, 4-pyrazolylphenyl, 4-triazolylphenyl, and 4-
(2-oxopyrrolidin-1-yl)phenyl.

[0062] In the present context, the term “heteroaryl” is intended to mean a
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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[0063] Furthermore, in the present context, the term “heteroaryl” comprises
fused ring systems wherein at least one aryl ring and at least one heteroaryl ring, at least
two heteroaryl rings, at least one heteroaryl ring and at least one heterocyclyl ring, or at
least one heteroaryl ring and at least one cycloalkyl ring share at least one chemical bond.

[0064] The term “heteroaryl” is understood to relate to aromatic, Csg cyclic
groups further containing one oxygen or sulfur atom or up to four nitrogen atoms, or a
combination of one oxygen or sulfur atom with up to two nitrogen atoms, and their
substituted as well as benzo- and pyrido-fused derivatives, for example, connected via one
of the ring-forming carbon atoms. Heteroaryl groups can carry one or more substituents,
selected from halo, hydroxy, amino, cyano, nitro, alkylamido, acyl, C;.¢-alkoxy, C;.¢-alkyl,
Ci.¢-hydroxyalkyl, Cj¢-aminoalkyl, C;¢-alkylamino, alkylsulfenyl, alkylsulfinyl,
alkylsulfonyl, sulfamoyl, or trifluoromethyl. In some embodiments, heteroaryl groups can
be five- and six-membered aromatic heterocyclic systems carrying 0, 1, or 2 substituents,
which can be the same as or different from one another, selected from the list above.
Representative examples of heteroaryl groups include, but are not limited to, unsubstituted
and mono- or di-substituted derivatives of furan, benzofuran, thiophene, benzothiophene,
pyrrole, pyridine, indole, oxazole, benzoxazole, isoxazole, benzisoxazole, thiazole,
benzothiazole, isothiazole, imidazole, benzimidazole, pyrazole, indazole, tetrazole,
quionoline, isoquinoline, pyridazine, pyrimidine, purine and pyrazine, furazan, 1,2,3-
oxadiazole, 1,2,3-thiadiazole, 1,2,4-thiadiazole, triazole, benzotriazole, pteridine,
phenoxazole, oxadiazole, benzopyrazole, quinolizine, cinnoline, phthalazine, quinazoline,
and quinoxaline. In some embodiments, the substituents are halo, hydroxy, cyano, O-C;.¢-
alkyl, Cy.¢-alkyl, hydroxy-C;¢-alkyl, and amino-C;¢-alkyl.

[0065] In certain embodiments, disclosed herein is a compound selected from
<—W
Y

», ®, D,
Rs N TR, Re "Ry R Ra
Q vy o L
A Z A
R R R R Rg R4
° Re Rs ¢ s Rs 4 Rg Rs

Ro

the following structures:
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where Ri-Ro, W, Y, and Z are as described herein.
[0066] In certain other embodiments, disclosed herein is a compound selected

from the following structures:

(7 (2 »

Y
@b A OO
R R
S /" W !
W, W,
e = -
y-Ri v-R R

Ao o D

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 III or Formula IV.
R R1

/ /
w W—p

(@J ( )n

Y
e x=x 7 X==
Rs Rj Rj Rj
Z Z
R4 R4 R4
Rs Rs

(I Iv)
where R;-Rs, W, X, X’, Y, and Z are as described herein.
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focmep dhkrebofs Fsixrubmbardd Fingndn farthemgobmimenitsFoeoneudiae, f, g, or h is
X, wherein X is a _halogen; Wijs nitrogen, .CH,
a5 d GANSEUIRUY: (O T8 formed GIsishy i &iir-RENRSIe g In some
diRResher §i 2. £OR0Y ind Smfa il i@l opti
exﬂlg%rlary el Ug’egﬁ(cﬁ:]ldg%gg? ne é%&?ﬁ@gsﬂné "eftBY %8 & optionally
sﬁd&ﬁ&ﬁﬁb}ﬁbbﬁ@g aFi il’metheﬂ emb@titnants, @tfheranelntb acti amebring which similarly
e conbinatorial |ibrary does not include clozapine
fogm %Q}%@H@%Wh@i“@%m%ﬁ@“{%%] I n anot her aspect, the

pres i's . I ' rd ' -

O S isa; TGS Bobin By PRI B Yonssin o
hyd&88dn, 1Rdogedl ditiohsldis tsuB@utedr Cad allodstnd26ptionally substituted Cig

di benzo[ b, e] [ 1, 4] di azepi ne_conpounds .t hat can_be

alkgloprgd Igysorr@mbqqlgngnt@dhg@ma ngs¥y Peoseheptiedd fppm the group consisting of
methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, and tert-butyl. In other embodiments, the

alkyloxy may be selected from the group consisting of methoxy, ethoxy, propoxy,
isopropoxy, butoxy, sec-butoxy, and tert-butoxy. In further embodiments, the halogen may
be selected from the group conmsisting of fluoro, chloro, and bromo. In certain
embodiments, R, may be selected from the group consisting of hydrogen, methyl, methoxy,
and chloro.

[0070] In some embodiments, R; may be selected from the group consisting of
hydrogen, halogen, optionally substituted Ci. alkyl, optionally substituted Ci.¢ alkyloxy,
and NO,. The alkyl group may be selected from the group consisting of methyl, ethyl,
propyl, isopropyl, butyl, sec-butyl, and tert-butyl, while the alkoxy may be selected from the
group consisting of methoxy, ethoxy, propoxy, isopropoxy, butoxy, sec-butoxy, and tert-
butoxy. In further embodiments, the halogen may be selected from the group consisting of
chloro, bromo, and iodo. In other embodiments, R; may be selected from the group
consisting of hydrogen, methyl, methoxy, chloro, bromo, iodo, and NO,.

[0071] In certain embodiments, R4 may be selected from the group consisting of
hydrogen, halogen, optionally substituted Cy.¢ alkyl, perhaloalkyl, SO;R10, and NOz. In
some embodiments, the alkyl may be selected from the group consisting of methyl, ethyl,
propyl, isopropyl, butyl, sec-butyl, and tert-butyl. In further embodimetns, the perhaloalkyl
may be perfluoroalkyl, which in some embodiments, may be triffuoromethyl. In other
embodiments, the halogen may be selected from the group consisting of fluoro, chloro, and
bromo. When Ry is SO.R 0, the Rjg may be hydrogen or optionally substituted Cy.¢ alkyl,
which alkyl may be selected 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, trifluoromethyl, SO,CHjs, and NO,.

25-



with a conmpound of Fornmula VEI and a conpound of
Formula X1, wherein X is a hal ogen; Wis

waordsogesd CH, oxygen, or sulfur; nis 1, 2, 3PCDUS2004/043224
and R1-R9 are as defined herein. WO

OB TR S sl o o o

hyldesgeaghilygét) end eptvnaly wbstitatei Comiloyindhef alkylemay be selected from
di nension with a conmpound in each of the ofher
thej Fes comdstng of maihy],- e FPBh ATOPEeRYAy YL SEehBiYhnd tert-butyl,

ol SRS &) IR DN GRS plpch AR oA AR5 k] o o
Intdea@aipdieentsfR iyl @ydidden or belosecond di mensi on
representing all the conpounds of Formula VIII, and

the 108734 dilreespisrembgdinernt Rngay e Rykoganotpitpgally substituted

For a 0 F I ] r t
Cit VL 2TRe aRSF Byttt S HiPp b il BEnbBaE A, propyl
iseprdp AV Biityl, TR dn@ferFiRutl TR sotné Bmbbdidtents) Rf atayte hydrogen.
substituted conmpound of Fornmula V or VI. Al conpounds |
f al | [00G4lni t Hiusextaio cabogianants, Romay be sglegied\rom giengsgup ponsisting of

this are wi.thin the. pe of.,th res
o SHIoE AR RRERE CLopsybPoTRERBACN, SORi, and NOa
THE kP8 e AEGectE bl the QblipadRistial ofithstayl ethyf, @rgﬁd, isopropyl,

by the réaction of some of, or all of, the conpounds o
baifl, Forbutlh and teriabuthl, sbite thefhalagen ady befselepted feopmiogionp consisting

For a VILIIl. and spne of r.all. of, th n
obftupy fbiofénd b | otk cmfBicnizn e PABHGRRRER Fuoroatiol
wﬁﬁ:‘iﬂﬁ ls&ie embblimdits, ¥y bRSrifhcemesst RmnHe 8@66dihatt in which R; may
erein, may be capabl é of nodulating the activity of a
ber8€BRIq, Ri;¢ nragdepliyairogen or optionfliy08dptitiied Ces gikyl, which alkyl may be
"modul ate” refers to.the.abiljt f _a conpoun
seifded Bucihaarainors o o metneh ENE O OB Rl B4y AFsbuyt and
terEGRPL Oy RArtARd BhBbAMeARY RACKhY deCsd dedagbhy ey gRfupaconsisting of
muscarinic receptor, may activate or inhibit the
hadrdpa, tyetlofl, éhlorostHluoringethyd c8P1(As, §@hend™N. on t he
concentration of the conpou exposed to.the _
mjscg}(m#:] C rgu(}cé)ﬁteogr’lbqum%rﬁ%wg ;PJF s?lﬁ%teg from, F}{eygr81|1p gonsisting of
[ e ran u . from th
B e
gtou®r ®asistig of neteigyleaiyingroplyk ignpodyakbi bityly sedbutyl and tert-butyl. The

conpl ex forns between a muscarjnic ceptqr. and .

halagen aiey beseliepigd Siont theSrour GAngsH2S 6{ ﬁ‘#&& ‘&H%ﬁoe%%fgbff’mé’- In certain
Qbabi | j t t, S Neer i hi d

RESERRN & BT Pidudt FRP U ol TRrREHHE ©F 1hfogen, cttoro, an

bfiYo.l Ncrease or decrease the probability that a

conpl ex forns between the nuscarinjc receptor and t

! . he
nat uf@d76bi ndBmgopiarantseal thrpresrt isclopureireclidmibast Ny liphRo may be

ft conpound exposed t L NG :
sQheed Fropb Koo SETERE i ubREeiEihabhid BF Bhituied Cus ol
ah@pethalRAlIME e THeNBIyTURHAB Bil6cté@ GORE Ble @0th bhmsinaigwiahethyl, ethyl,
bi ndi ng partner. I'n sone enbodi nents, nodul ati on of
prdyeyl, nissmapylnbetyt scebuivh, andyetrduids ddsdplagen payRae sgeced from the
Sel ection an lification Techngl o -
EEOPTTERUnE 1 G iy ARG orogitr o ShS B0 diPhg perftuoroatio
viHichMH §diné SnibBeRiN g bBafifllrolietyel GhabaR dnibddients, Ry may be
entirety. [0089] The term "activate” refers to
stlacteé fismmtpetgneupceinistiag of hydeagenrehddroamethyb and i guoromethyl.
(r::f:ﬁﬁb(giﬂf -UI—E %%ﬁén Whg&h\%ﬁs, R{ %ca(?/rbsé ge?ecgeﬁcégrg%hengrohlﬂ %onsisting of
ARGT 5RERR4H B434RG M 6t sIBRRINEaryl THRe alkyl may
Iﬁgggggi I C ?E%eptor funE%ioﬁ'nay @% thg interacﬁpgn 4
with a natural binding partner or catalytic activity.
[ 0090] The term "cont acti ng" a®%used herein refers to
bri nging a conpound di scl osed herein and a target
muscarini ¢ receptor together in such a manner that the
compound can affect the activity of the nuscarinic

e - o, .y .



[0091] I n sone enbodi nents, the conpound of Fornul ae I,

I'l, or XV may be an agoni st of said receptor, while in
wordsneeabodi ments, the conpound may be an ant BGDOBEN4/043224

of said receptor. In yet other enbodinents, the

bé SRS HoRBihe R0 BHslstial oﬁ%ﬂiﬁte’tﬁ’ﬁ ﬁﬁ‘ip?l FEPEHRIYE, rbutf} sec-butyl,
conpound that 1s a partial agonists may in SONE ca

arfsieteri-ydlt while thetarylanay bopheayk erowmphiby]. Inmther anbadumarts R, may be
o BRRGANT, 1o et Aot ionts” B W e Siageche 1 Behin enbolftents, v, s

aBskgsue- speci fi ¢ nodul at or, mhlle in other
ci rcunst ances, the conpound may be a gene-specific
nD dul0878y . [[0GegieCanb@iiments, Khoay bapotoghs. dims othes ethbodiments, Y

gﬁéﬁgneﬁﬁFXISg as stere8 oners including optica
¥ BpBIRECE AR Btesent dlsclosure i ncl udes
aI | ﬁf09§ o0 Wéﬁb&ﬂ&eﬁﬁtif tltlé"@o 6f Fbﬁﬁl]ll‘l'éqsbrqformula XV, Lis

such stere0|soners as well as the |nd|V|dua
dgmannuemde&bdmmmlﬂﬁmybq)&ﬂpanageﬂ —NEKH £ AYH-0 angt-08s. In some

that are known to _those of ordinagy skill_in the
era&e 1me%°%@f59%@32@@@eﬁm§@hwoﬁm& %%’eg“sﬁ sslegtegdtiFrap the group
C@ﬁ n% gthe present disclosure relates to a
ceutical conposition conprising a
phyS|oIog|caIIy acceptabl e cerier, diguent, org,
exci pi ent, or a condination {hereof énd a conpmund of

Formul ae I, I qﬂN | The t/er M " phar macgbht.i caR,
conposi tion” r( krs t0 a\m xfure a conpoun W
i nvention with oyHer) cheny conpe suc

diluents or camfjers. The;pharnaceytlcal cq
facilitates administration of the conpourfd

to an

wREa 1k 380kt kbhPine tRpohaHRS o, 126HA Di Sstering a

compound exist in the art including, but not Iinited
to, [008D] i rfemnt ieoabodiments of thqoaomptnmthl of Hounulepl dmkmula II, or
adm_nistration. Pharmaceutical conpositions can al so

W3 ey

Feyanidp d'By reacting conpounds wi th inorganic or
°f9a§'7CD ﬁlogé-lﬂ{gﬁbgﬁaénpy %?ﬁhf%hfo[ﬁ‘é][‘ﬂ 4] dyskpRRy omi ¢
aci d,’ uri c acl nitirc acid horic acid,
nmet hat(}iﬂmiofbln(mpeiazmi-l -@j- ﬁHFthlsamlzf)[dm]E:l zb]dtaztepme

P o005 T lose < Gigerar Y v st erth b Behpoun:
t hat ¢ g6l 4 2liB- itg;?lbélﬁﬂflﬂoyl?gfioﬁbﬂ{z]o?b ﬁ]‘??ﬁj}i‘i‘%@pin@t 0

ceIIs or tissues. exa di net
( DVMS@ICHlsroal 16 @rifraradiy-1u1)- B4tﬁﬂﬂbr0mbﬂ1|ybﬁHahbeﬁzo[b e][1,4]diazepine,

facilitates the uptake of nany or nlc onpo
the €¥fhlerogfl- (ngeg%e-lotl) & tpqyane ff;dﬁéf*ﬁﬂazepme

“dil gk el N water
t hat l7|\?\;}fl?mdl s {?qg} lg 3 Qéﬁgg@ngﬁﬁ?]gr%% g wel |l as
st abglBragot hehlbtdlll DleFahhM-laﬁ) -SHedibato] Ké][1 BRliazepine,
conmpound. Salts disso|lved in buffered solutions are

util BzPeram@sZ -giethydd pipsragivel b5 H-dbenzd el A 14 digaewine,
buf f 2 lslfo‘%gtlll 3;{3]{ elazﬂlh? rS% 8ib ?H%o&gr ﬁq ﬁ&ila%é})?réé)ecause

it nthtcs cond| ons 0 ’'nce
buf f SfC}ﬁ@ﬂotzinfbﬁ{yl-QQI(??)@fazinhﬁygﬂfpﬁlb@nﬁqb el [i1 prdiakepimsy
concentrations ered diluent rarel nodi fies the

bi ol S¢itdero-ZEupuar1 - (miperaziedriibdHdlibenzo[?, {]bbé]ﬂ]lmqemper m

h al
of LD RIS e BREE R R S AehatR el ATt i o
and prEmpeiots-eslofd- IIJ(hﬁpQ@ﬂEquiSH[-&lQ&%E@E][l 4]d1azep1ne
phar maceuti cal conpositions described herein can

adni Ri7sPwhbdotld-(aipetazim 1 pyhtifedibepen]bed 1 Ajdiargpine,

phar maceuti cal conpositions where they are mxed with
ot her active ingredients, as in conbination therapy,

or suitable carriers or exciphent(s) Techni ques for
formul ati on and adm ni strati ofi’of the conpounds of the
i nstant application nay be found in "Rem ngton's

Phar maceuti cal Sciences,” Mack Publishing Co., Easton,
PA 18th edltlon 1990. [0099]SU|tabIe routes of

o, . o - o o o o .



[0100]Alternately, one may adm ni ster the conpound in
a local rather than system c manner, for exanple, via
w0 2§oso63i26n of the conpound directly in the renedT/U82004/043224
cardiac area, often in a depot or sustained rel ease
for n%@&h@-@wh’fd%ﬁh%fﬁ&@z;m-@% mlm[weﬁﬂeﬂdiaasplﬁé ug
in a targeted drug delivery “system for anpl e
| i po%—@ﬂrrb)rcdét(pmemznhlﬂl)ﬁfi-sld@nm{éxe][ﬂl,Addlampllhmdy The

lbly p;) i g%gq?@ \ém | (lpip%reazgnq{ '[%’gg_%ﬁ}]é P n%thtgl? %ﬁ glékijeglge[zt e(:]‘ flt A] dlazgplne
CONMPOFILidQM: ?%y%bﬁ(ﬁﬁ&ﬁﬁﬁtl ¥15] % @0dib ey o I@X] b @]dlazeplne

manuf act ure manner that“is 1tsel

by n2abghyifl 1e@[peﬁa2hn—d)f}di) 5H4dxbamgo[bch]§s4‘jﬂmzqgne _

e a1 TR RRg D lﬁ%bév;%ﬁfs%%iazepme,
[ 010g g@ncerﬁ\i\n‘&t@%‘x&l Ef‘kpl O9Pasi. %lzg?ﬁdlfo%z gt Br]dlazegme

accor e present vention hus
f or nuBadiehllorar 1 Qpipentinaingl)- Sﬂﬂmbelnzo@lse]ﬁg4ldmzepmenor e

physi ol ogi cal | y acceptable cal rler
exci pitEfHe-> aWS%XhH‘I(IPlﬁ?m%‘ @‘g Wﬁkiﬂ"'&}? 187888; ng

of t S| can be
usedagh@?f#g}éogbf%@g?ﬂdﬁﬂwlgts 8]? n&?gl[l ’o s iéié}foendent
upon1 t-(@pérazinel -gif- SateﬁmBuntosmal@mSGﬂdibhmae]_[ijdiaiepﬁﬂee

wel | - known technlgues carriers, .and, exci pients may be

used! kéPigerpeiani-¥)-ahbdikensoht el o bbirepinet he art; e. g,

[ Ol(ir)\)gﬁ]—'&gg ﬁﬂj f&%rﬂ‘g’ﬁ?ﬁé‘g@ﬁt‘%k’%mgﬂdu %é\;)ent ion may

be f o1 {Ribatagil- i pl)wemuﬁz@@bmnqmszeppre@-earhmmlen
physi ol ogi cal |y conpatible buffers _such as Hanks's

sol ufﬁB:IﬁmOF\ll1n@>§?er@11§é’r}{h‘ﬂdﬁhbf‘él?°M@a‘ﬂﬂ@éﬂ?}ﬁ% sal i ne
buf f t t
appr SPVPae! LT A b st A1 iasBBE B0cd 1

the qulﬁ&bast g&amﬁuplju PERMGibeRnd[5, efdzepigener al |y known
in the art. 104] For oral adm nistration, the

conp@t(ﬁuﬂuwmeﬁémﬁ%ﬂmylaﬁﬁhl F&ipsragingdyy -8 Hbi ni ng t he
unds with pharmaceutically acceptable

d@&??‘i\tgfﬁ?%cﬁﬁzel?ﬁgm in the art. Such carriers enable

the oqTRAUSGMManbARfonPNRYN-1 P(bib&adie-1E@y-sHt at ed as

tablets, pills, dragees, capsules, liquids, gels,
dﬂ)y:nijé,e][élélﬂnxalzaane suspensions and the like, for oral

I ngest b at| e t to Phar t} cal
pr epg éohq n%‘ (i lg)gxfogg)agﬁﬁpépgg%}ng;ﬁﬁﬁg ng
I8disApidd, €XCi p| ent with pharnmaceuti cal
d@g%bﬁ%’gﬁ?gzdlof pt hé invention, optionally grinding the
res uI8t(l1‘m@lumometbhaa,e51ﬂfmiybw)3éls-éplpgazmd )-fdar e of
g)@anul ef gfter addi ng suitable auxiliaries, if
879l8¢][LAdigEAPHIS t abl ets or dragee cores. Suitable
exci e l18f)thiddepiner s such as sugars,
i ncl Egﬁgfgp%{ag{:nt% 3%2%{:2%@2 rlmlei) 0 , or sorbitol;
cel | Al @B®pepzaphyhtld, Ddshysime b, 4etsenzc6chox1ea[érf/pb]£l 4ﬂimnzeth1azepm

starch, wheat st arch, ric st ar ch,
At IR S TE

hydr qxygr | - -N,N-dimethyl-ethane-1,2-
car b% }@ (?‘ﬁéﬁjorﬁd’( %’ﬂeosgbe 1; &iazeg)‘?t%' yI]\é) ])Yr rlglel ! r?e ane
d(aiky, | f deS| red, disint egr ating agents may be added,

such as the cross;l i nked oI Vi nyl n- ol

or algi@itehl %@'rﬁﬂ‘éibeﬁz%[éleﬂ %‘@é?i’ﬂn"sﬁg‘ﬁl)é\é}vd @aﬁ%ﬁhﬂgm-l 2-
d%lg}ll ate. [0105] Dragee cores are provided with

Uit&nl e coati ngs. For this purpose, concentrated
sugars-chlbtt-1 s niveyl-He 4l edpami-gl-5 Aldiberol Hekil Hidiazepine,
contain gum arabic, talc, pol yV| nyI pyrrolidone,

car bopol gel, polyethylene gl and/or titanium

di oxi de, lacquer solutions, a 'suitable organi c

sol vents or solvent m xtures. Dyestuffs or pignments

may be added to the tablets or dragee coatings for
identification or to characterl ze di fferent

Y L L o . o o S




preservative. The conpositions may take such forns as

suspensi ons, solutions or enulsions in oily or
wa@ouwsoeRsvehi cl es, and may contai n fornul at or yPEDyER1084/043224

such as suspendlng stabilizing and/or dispersing

agen Ll I

par e%t% élg(%!lalzl%k gﬁﬁgﬁ&ﬁnkﬁ'ﬁﬁ g%&%ﬁg ei[‘l? l]fthla%)ﬁs of

t he M(SH@l‘BﬁﬁbMﬂBﬂld[hZ\ﬁ@h&-ﬂ-1%&1)]—N1N dinfeshiyhethane-1,2-diamine,

Addi ' uspensions of the active conpounds may

|l
be p lleglafl y a Viopitidieazelib ) 1 HIEEERBR suspensi ons.
Sui t
oi | ol Eh RS §§fs%‘a%2§ﬂ%ﬁ?f3%ﬁ§a%ﬁ?%§?ll PR S B
diesifires; S, such as ethyl oleate or triglyceri des or
l'i posones. ueous i njection suspensi ]flﬁémy contain

subs?ﬂf&g@l éihdlazf‘@a@als& ? Helikanzeldegt\A1drazeniae,
or R S AR ARL T RORKRON bR 2 e

al so8.Cuiérdk 1 - @Mhi-&bl-(ﬁnﬁt}@blpipemirsl@ll) g aitienzofbi edH 4]d1azep1ne,
increase the solubility of the coggounds to aI | ow for

the prdpematl-Gs- élﬁnqﬁhsémgﬁr%mré@ﬁ} tdibengglhgl| bhigiazepine,

pow St BL P e PR R BRR R PRl BBl

e. g. 8-(Hlerol 1 1e(3PyHeagiepipéragia- el SIH-dibeh] & eI $.8]diazepine,
[0112] The conpounds nmay al so be forrmulated in rectal

conp&s@hlol‘@rﬁsme@ 1h4pipetispiasi-yoriEdibspzal bedhdildazepine,

pacor Wi ko BOR) B biiab BT A 2Poy BT A &lne
[ 0118ITbdlo- mirégt) Eb@ﬂmtloyﬂ)ﬁ%[ -HiBERAe BiE]| 0AdisRplk] bed

previ ously, e conpounds may also be fornulated as a
depo®- Ipd@ﬁazhhtrodﬂm (pl@gmﬁmrbm@ Sa‘&dlmgzq[éﬂ]ﬂlﬁélmmnmy

gﬁbgg{ﬁ&% v G’l%elré%u?fgp y&*rgé{a ({ﬁl?egllr%?@;eﬁglrﬁébaz Iﬁflr anuscul ar

i nj egldBro- ﬂhe)sperfdﬁa{-mjx)asmld%en%[@ Aamaingsnsrmy be
formul ated with suitabl'e polynmeric or hydrophobic

mat eBiGhlsrof Flofmerpholpl-¢-y8s> Fditemeo(diedil .4]Aiaasrias cept abl e

I h ' l.ubl
der sepaeitegy o Fan 120 SrBieRhi g rebkRRNELT
[01161@119}6‘5‘{P?ﬁﬁé&iﬁmyl?@ﬁdﬁén%ﬁ{ [P@]dﬁﬁé@ﬁ@@hom c

conpounds of the invertion is a cosolvent system
conpBiGhlom- i)«ptpz;dzmal ybhbdH; beaza{bhxyuldaﬁ a1 dddisgepinea

wat er - mi sci bl e. or apnd an aqueous phase.
A coﬁ‘f‘gﬂo%& iyﬂgﬁjl‘ﬁ thﬁBmVPD co- sol vent
SYyS W?C@%l tﬁi;(ﬂr% er§211§ql L§- Bﬁb@nﬂf[b}]‘h tMiab&imge/! al cohol,

8% npol ar’ surf act ant Pol ysor bate 80TM
and 8%%hlefo/1 p@liyeadidleyip dipeyzpb,/[f00]oxaegpenaip to vol ume

in absol ute ethangl. Naturally, .the proportions. of a
co- s&rildato-5r&4- W%?lPB@ZV’aHyﬁodlE Plklfgf ‘BPWZ\?P]lnﬁout
dest

Char SRR 6 bRUPL LSO bR e
CO- s@lB®@Ato- LD (fipaezihd yl}xllbbﬁzo[&ﬂ[b,djommafpum;an'pl e,

ot her | owtoxicity nonpolar surfact ants may be used
i nst dadPiperaatyrysbrispenzo i 4 lo¥zePingct i on si ze of

ol yet oconpati bl e
Pl v oRRE - A B h00 e ace
pol y gtbiylbans nedtysxgt11- @qgaramml-}y)ldlfbyﬂlzom& 11f R#jostarspineand
ot her sugars or_ polysaccharides may substitute for

dext Bod@mq-Smethoyyt r@mqr%myl-ylbfllﬁémcﬂ@ﬂi%wa@&eens

R e R R L S

exanplLeslofd-3 aedthossr V1 -k edie s -19y-dibenZd[ BIS1 ﬁpﬁ(azeplne
hydr ophobi ¢ drugs. Certain organic solvents such as

di met hyl sul f oxi de al so may be enployed al t hough
usual ly at the cost of greateﬂ toxicity. Additionally,
t he conpounds may be delivered using a

sust ai ned-rel ease system such as sen perneabl e
natrlces of solid hydrophoblc polyners contalnlng the

. oy o s s o, o o .



phar maceuti cal conpositions of the present invention

can be chosen by the individual physician in view of
W(Db(mspaiz'sent' s condition. (See e.g., Fingl et HI:T/U&Z!)BB()43224

in "The Pharmacol ogi cal Basis of Therapeut| cs", Ch. 1

p. 19 Chioiscabiny-1 E-(8psless-1LANameRfolb 1 ARSIk, 0N

adm ni stered to the patient can be from about O 5 to

10008 -Bygrkg-demethiie | baipaaing -Wpdipened[ g4} 1. 4Thazeiaage

. i f two
o cRB It o B g b eodea by 1 he
DA | Biom 166211 ofer@TOS) bkl NE4IRBRNE C

conmpounds nentioned in e present di‘sclosure,
dos a8Pibomag- r’lbiﬁplpmazmolf-yk}tdlbeaadb JHbdoxzeeping,i on have

been, est abl.ished. Thus, [.nh nost _.i.nstances, the present
|nve7n§r%‘ﬁov&1 lﬂ??@n’t'ﬁ'dged E%de@fsla@%az%?ledosaggs t hat
ar e ilﬁr&ﬁ . aﬁ&%tuo(r@)@f%m%@p SREBAPY, gloghabine,

bet ween a out 25%a 250% of t he est'abl’ished hufan

dos ab]e(Plpwrazm-lnpl)Bhtmﬂuomnw&gédl@ne«s[ba‘ﬁﬂ;45dw€ad¢plas will
oI W -Birrar LS e Dy Cahes b b asgzepine,

fro ther i ate val ues
der %ggﬁ’?? gpn(#ﬁ%%z%if‘wg%?é%&g ]i[qéélt]g}g%ég?&as qual i fied
by t®Flhwird-B-methdkps 1-gpigeratihi lcﬂg-ydﬂmhm[lbg‘}{lwﬂomemd: S.

[0119] Al t hough t he exact dos WI |1 h’g(]sterm ned on
a dr WO&rm@thwlagl éplpfffﬁZlﬁ'd [bgﬁ oxazepine,

geneﬁd binBld. ﬁﬁ‘érorﬁgﬁﬁfég{%a‘ri] *g@ degipé@zggb n@ﬁin 1ReBAR, The

daily osage regi ne atle t ay

be, §oMetayalp{piperadin-ara)- dlﬁm[b)f][hé}mplr& 1 ngy and
500 of each mqr edient, preferably t]s en 1
250 Frdlethoxy-Sanqtleyldde(pirgragin- byl b Floxazepme,

subc r u o) denar edi ent
SIS 0 A g DR e R o e
and $0/&Heoxe1 g—(p@eﬁa@m“loylb‘@-tﬁﬂu@@ﬁibthﬂglﬁl&@lz@[mf] [0f4]streepine,
phar maceuti cal conpositions of the present invention

or alghemeelde(Pipeadiny- %k%—érpﬂ%we%{)thbeﬁ@{@&il 4oxazepine,

cal c s.the free Lon bei ng
adm HHEPe R PRt RER S AR o7y "Phe
CONMPOHrbe S nRinyl-ne- (pllimeaﬁlLpyl)m)enbe[bgq{mqoﬁdzepme, by
conti nuous intravenous infusion, preferably at a dose

of ea&ill@n@gﬁk-mﬂew1t(plpmzmebyhghwowl 4pRpzepinfe

| nor SaER RS A et A RoRbed e 625000 mg
and ghedetal- (ﬁﬁérid?{n—d%@)aﬂ? denpeTbeAtief|alazepine

admnistration will typically be in the ran lto

700 HBontuit §-abiog-{ héhotndmis St dibersel el Alverias
week SaRomgr o1 S g oheeR: L e g B Bocage
am)ugc}oqﬁﬁil le@)t(ﬁﬁé’rﬁlo H@Yl b@l&%@ﬂ)lﬁé—tl@%nlenm vidually to

provi de pl asma eve s of the active npoiety which are

suf f B@lnmb 3, b0-diydtoadibertzo B, efblddi) déezepige dfifawst s, or

m ni mal ect_i con MEC). The MEC wi | |
varygfsoli‘)lc 5@%&‘3 gbeg& 2@&%613 Cestimated fromin

vitr AAERIEEASIAEInA D B NaREcpliR. VEC wil |
depegd&gnﬁl H??%l ua char act errliloitlgs gdr?dz‘grpoute of _
adni (8-©htaabdisehdibeiwmuth el 1,4 1dRizEpas Blay§-(8)- 1 pyoatdiayd ylemnathyl-amine,
be used t o determ ne plasma_ congen ti.ons

[ 01211(Bdgre- “Hhenanld i‘uﬁgua%@%éﬁ AdrepRRdiaerod; il
MEC i 1RAR- S, &

Fogi Han e AR rt BT B RRED Y

for 1DCHMooH-tibenid] be][1 gidizpaidl yyk)e(R\)»dqryrﬁiDLdﬁﬁ%yhmthyl—amine,
nost preferably between 50-90% WO

2005/ 063254PCT/ US2004/ 043224 é 122] 1 n cases of | ocal

adm ni stration or selective uptake, the effective

| ocal concentration of the drug may not be related to

pl asma concentration. [0123] The anpbunt of conposition

adm ni stered WI 1, of course, be dependent on the

- T 1




treating a neuropsychiatric disorder conprising
contacting a therapeutically effective anobunt of a
wa@eoppoes2dd of Forrmulae |, 11, or XV with said ppeT/@81004/043224
WD 2005/ 063254PCT/ US2004/ 043224 [0128] I n some

embog. @Rle}oisﬂt&ieelﬁapﬁapf 4@;&@;&1981%&1) S @8-3LA- anine,

phar maceut | cal conposi ri si’ng” a conpound

For n8{Chldrp- 1|1P(2 %dlaza{bmydo@ mb}hﬁpip%-yblfﬁféthhenzcz[ggﬂ{ﬂ 4]d!1,gzepine,

e o g 38 PrE R enb AR Mrette LS Dap e
the *7‘%‘1‘51?&8% %ﬁ‘pér%?ré t}rﬁj Q 3ed1ﬁﬁ§5 195 5&GHI B[ 104] dlazeplne e o

i ndi rect ct’s” the signal transmtted t
neur Biiszoinn-2-imethlyi- @1pera21lﬁ+1lﬁydb}§)8€¢1hmrp+lﬂ hqmm{ls][l 4]d1azep1ne
t her ef or e,

fect a pers uch e .
per s GrTem yenéf{ef‘é%‘ﬁﬁaé’r%e‘ 1h§l£ ?é’e‘g‘ﬁy‘%ﬁ elfég O{%E]n‘l 1azepine,
al er CEI nents t he
neuerr])}jg)gl [ atqm{:é‘%\zngg%) i 2 36% {:ﬁ? ect ed flr)om t he group

bﬁﬁﬁﬁjgs%dlmnmte]pl zs]diﬂﬁpmve serotonin reupt ?ke ; _
i nhi bitor, norepinephrine _reuptake jn itor, dopam ne
agongéﬂﬂmﬁhﬂ1ﬁb§ g@y@é@ﬁ@mﬁggiégthgh9§ﬁpﬂw
ant a n '
[ 0129] %&ézﬁe@% &gyﬁéﬁﬁé,'t e ahgfﬁgﬁ' %%%?kggent may
be sel@é@dl 1f.(4omﬁyn1ﬂ1egylwﬂ dibereiolh, & hg4pﬁampme

phenot hi azi ne, phenyl but Iplperadl debenzap|ne
benz Bsﬁblﬁ)l@rll (I%(ﬁdms‘i'l}’l) i# ~dieprlbgilL; a%ﬂ?é‘?‘?@@m azi ne

2ons gs Oﬁgﬁ%ﬂsgrr %35%4 75%12!11?%2% (glgz%pg{eoup

rresommkqlzl nem( Stedt Ashedt, Qﬁ‘dﬁélﬁrcﬂl@cﬂaﬂir@&s directed to a method of
(Conpazi ne0), and thioridazine (Mellaril8). The

sytessyzing 2 gompppedadiBeemylad(pr Bermidm¥bunds may be

selected fromthe gr oulg consi sting of hal operi dol R

(Hal do10), and pinozi d& (OrapC). The debenzapi ne gr oup

of conpounds may bz’iﬂ;loect ed fromthe group con3|<s’t ﬂg{

of clozapine (O ozar®10), | oxapi ne (Loxitane0)

ol anzapi ne (gyprexal¥)~and queti api ne (Ser O%e| e). N ﬁ

benzj soxi di | ~gr odp={of ;Fonpounds e seI ete

t he (é{ OUPREOHSTEL | NfResperi dmrf 3
zi prasi done he salt of I|th|u
[ithiumcagfongter |7 some enbodi nents, Rfle

anti psychotl c Sgent Ray be selected from the I%gr oup
consi sting of Aripiprazole (Abilify), C ozapine,

C ozapmprisi@gnpazi ne, Etrafon, Geodon, Hal dol,

| napsi n Loxi t ane |1 a Moban, Navane,

a anf?ﬁﬁﬂ%afﬁﬁf’%ﬁfl\ﬂa [?{’Eerm til, Prolixin,
Phenergan, Quetiapine (Seroquel R, Reglan, R sperdal,
Serentil, Seroquel, d(e} Zi R§ ar act an, Thor azi ne,
Triavil, Trilafon, I@alrrmceutically
acceptable salts ther eof . [g 3 9 rtain

enbodi nents, the sel ective Strotonin 2reupt ake
inhibitor is selected fromthe Eﬁoup consi sting of

fl uoxetine, fluvoxam ne, sertraline, paroxetine,
WFH%PWW@@@FP@Ia&Gpam si but ram ne, dul oxetine, and
venl af axi ne, and pharmaceuti cal | yReaccept able salts or

prodrugs thereof. [013 enbedi ment's, the
nor epi nephri ne reupt akid/:ﬂﬁ)no%t

§e|ected fromthe
group consi sting of thionisoxeti and reboxetine. WO
2005/ 063254PCT/ US2004/ 043224 Pbls ]1 a8further
embodi ments, the dopami ne agoni stRis selected fromthe
group consisting of sumatriptan, alnotriptan,
t fotat 2 Fusedring cowveaund gftBosmulaXat ri pt an, zomitri ptan,
cabergol i ne, amantadi ne, |isuride, pergolide
ropi nirole, pram pexole, and hromocriptine.
[0133] I n anot her enbodi nent, e inverse serotonln 2A
agoni st is ACP-103 or an analog t hereof. By "ACP-103,"
it is meant the conpound of Fornula XiIl1. CH3 1
[0134]In another enbodlnent the serotonln 2A

oy B OA NN PN\ o Y ™ 11l R A




(XI'V) [0135]1n anot her aspect, the present disclosure
is directed to a nethod of treating neuropsychiatric
wale@snaRs4 i n a patient conprising adm ni st eri NBCT/OSHa4/043224
patient a therapeutically effective anmobunt of a
phar maceuti cal conposition gonpri&jn%?a conpound of
Formula I, 11, or XV and a neuwjppgychfatric agent. In
yet anot her aspect (X)he ppregent di¥chgsmge is directed
to a method of treating ne S ic disorder in a
patient conprising adm nigste ndjto saﬁg patient a
t herapeutically effectiveBanDR@t ofRsa conpound of
Formula I, 11, or XV and a therapeutically effective
ardinfeadtingahe eonygnd ps Foimulh TX evidgeodmpound of Fofiidld6{ | n
certain enbodi ments, the patient may he a manmal. The
manmal may be selzgted fr n1theRgroup| onsi sting of
mce, rats, rabbi ? gui_mea pi doggy—cats, sheep
goats, cows, primates, Bych ag jyo kf s, Chi npanzees,
and apes, and humans. I od Rs, the patient
is a human. [0137] 1 n sonmH enbodHnent sH t he
adm nistering step in the above net hods conpri ses
toartdiniasvmpowyl sfffametnYoud; of Formula |, 11, or XV

nd. saj d neuropsychjatrjc agen ear |y .simul t aneousl y.
whREie Xe B AHRBRES S7eh S TSR RO TSR, { Moo QBaBaments, the
cq}ﬁnpcézl.ﬁlﬁrﬂflf%nhuﬁr\/ Lk{niBEE, ddnR cHaHEABINS Bis@bEddCma®eats é!lbgapine while

e sane adm nistrable conpdsition, i.e., a sing .
int aithext empbdimentsy thapsompounslr im Nidegihethsislazapion. f oln certain other

crghodimsritgive camiegue pbFARTUE NoMTEIBE ERcorgaR A Hedpird method
d&QQEPHﬂﬂﬁBd@?@ﬁg@pﬁuﬁgﬁgﬁ 1§£2hﬁplude those in which

each conpoun S Iin a separate adm ni strabl e
conp{eise] on,Cdnsisténhevifiathieatpdcs Stihemes ddand 2t ddpecttthe synthesis of
separate comnpositigns nearly,sinult?@eously,

{.e., one
sqme |ofj thet gampodg isclpiedr herki ot Hisr T3t paice ¥aicps gencrating the
-.njegtio : f
BBl A8 RATRRA 5y el e B 45, RS Crem. 1097, 0.
ARAAOTH ITETHe Sadt eepalehl o tdREdrTb@d Hyepg Cloiap et BS/. Med. Chem. 1999, 42,
adm ni stering one of the conpound of Fornula |, 1

1, or . .
2335-2#. t Bethnefuthegssipéaenees iate beyelit incpiperatethBereghy reference in their
dm nisteting the other one of the conpound of Fornula
G%Fe rthﬁnﬁv%gﬁgw?%%&neuropsychiatric agent. In these
enbodi nents, the patient nmay be adm ni stered a
conposition conprising one of the conpounds and then
at sone tine, a fewmnutes or a few hours, |ater be
adm ni st ered anot her conposition conprising the other
one of the conmpounds. Also included in these
enbodi nents are those in which the patient is
adm ni stered a conposition conprising one of the
conmpounds on a routine or continuous basis while
receiving a conposition conprising the other conpound
occasi onal |l y. [0139] In certain enbodi ments, the
neur opsychiatric disorder to be treated by the nethods
and the conpounds of the present disclosure is
sel ected fromthe group consisting of schizophrenia
and rel ated idiopathic psychoses, anxiety, sleep
di sorders, appetite disorders, affective disorders
such as nmmj or depression, bipolar disorder, and
depression with psychotic features, and Tourette's
Syndrone, drug-induced psychoses, psychoses secondary
to neurodegenerative disorders such Al zheiner's or
Hunti ngton's Di sease. EXAMPLES Exanple 1 - GCenera
procedure 1 (GPlI) [0140] A m xture of an am nobenzoic
acid (1 eq.), a 2-fluoronitrohenezene (3 eq.) and
Cs2CB (3 eq.) in DVF was heatéd to 140C for 1 hour,
and then allowed to obtain roomtenperature. The
m xture was diluted with water and washed with Et0Ac
(2 x). [0141] EtOH and Na2S204 (5 eq.) was added

M o s . I T




Exanple 2 -
2,7-Dichl oro-11-(pi perazin-1-yl)-5Hdi benzo [b, el
WO o08p6xtsazepi ne (166J085F1) (NH PCT/US2004/043224
[ 0144] 4- Chl oro- 2-fl uoroni trobenzene (263 ng, 1.5 nmol)
Sérghe?t am no- 5- chl or obenzoic acid (86 ng, 0.5 nmol)
were reacted according to GP1 to give 6.1 ng of the

titlRg conpound (16&,JO85F1). M5 (Eg (REH) .
or I\/H-bz(\] JAB)Rr100/ 85. Exanpl'e
-1 (jpi pefazifn- 1-y1)=5 Rs
% éepl ne (¥663083F6) (N NH
01 5] 2- Ff uor oni t rﬁgenz‘éne (212Rﬁrg, | ) Rand
‘ - an*no- 5- chl or oben?oi ¢ acid (86 ng, 5 nfol ) were

reacAed according te GP1 to give 5313 rTg of the title
conpound (166 JO85F6). Ms (EST) 3 Purity for
M+ (UV/ M5) 100/95. Exanple 4- ;ﬁ; ch oTH@49r1F10CI£ pi p
erazin-1-yl)-5Hdib enzo [b, dua& e ([166J085F2)

[ 0146] 5- Chl or 0- 2-fl uoroni trobenzeme (268 ng, RJ. 5 mmol )
and 2-ami no-5- chl orobenzoic acid (86 ny, 5 nmol )
were reacted according to GP1 to give 4 of t he
title conpound (166 JO85F2). M5 (ESI) 3
Purity for M+ (UV/ M5) 99/99. Exanize -
8- Br onp- 2- chl oro- 11- ( pi per azi g\%-y -d
[1, 4] diazepi ne (166J085F3) H

zoFEb el

N
R{ H

Scheme 2
o)
R, O Rz Ra N Ra
N R
L O =
N
R, NH, X Ry R: N R,
R5 R5 R5 R5
A B 'T1
W._
g R4 TiCl, or POCl,
( N
H ?1
W
(g R
N
Ra N Ra
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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[ 0147] 5- Bronp- 2-fl uoroni trobenzene (330 ng, 1.5 mmol)
and 2-am no-5- chl orobenzoic acid (86 ng, 0.5 mmol)
wowees/osract ed according to GP1 to give 8.0 ng PET/URM04/043224
title conpound (166 JO85F3). Ms (ESI) 391 (MtH).
APurity for MH+ (UV/ M5) 100/ 96.

an Z-Cmragrp-I1=¢ aztm-EKy1I)=3 TTgoromet oyt
Eggﬁenzo[ lc,ry %4 A azepi/nbe :]CI(%EW) COH
$ 4- Fl uor g- 3- benzotr|flu 314 o .
mmol Y*2nd 2- arfi no- 5- Mior ohepzoi ¢ aci 86 rw2'\h 5 NH;
ol R r eac®BH. asgoC@Hg o PRLLYNe 0.3 COH
t i tl e conpound 6 JOB5H7) . @ ESI) 381 (
FPUr¥t yNHor M -1 + ( UVAVBNHLO00/ 961 NH, FsC NH,

BEXA I e¢g§MI qr OMél- ( prperazin - yl) -8-tritldorone yJCOZH
e NH2

- I benzo[h, 6.] {4 ] di azepiine ((;18|_?J077B)
B R 54PCT/ 04/7043224 02

f0149]3- | org oro-5-nitro zotrifluorid\é
ng, 1.5 mmol) |and 2-N%emi nobenzor€ addg (69 ny, O.

B osHredcted agcocdiig fodPl to give 28 ag _eof CO,H
th tl e congound 49J077B)| M3 (ESln 381 G@m
Pu ﬁ]@% M+ VBT ~RA/ 100] g 4i ne 160FE3SB-(\NH NH,
| org

[ 0150] 4- - 20h1 uor onl 1 r obehzet 3528 Ny, 3.0 mmol )

zot-c—actd—{138

—~

366
5

and. 2. am nohe
g Mmhobe

&r

1 Pl )
aaetBe accor di M§ Ofh g b O3t t et itreCOH
ogpound (160RE35B (ESI)| 313 ). Purilty
‘

A NG/ VB) 99/ 86. NH, NH, NH,
Cl
B
O,N CF,

F

O.N OyN Cl |
F Br F Cl ]@/
Cl
OzNj@/CF;; OzN:©/ N02 OzN NOQ OZND/CFS
F F Cl ; Cl
O,N D/CN
Cl

CF3
OzN;©/ Me 02N
Cl 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 VII,
R, O
(VI) Rs OH

R{ NH,
Rs

with a compound of Formula VIII and
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Exanple 9 -
8- Brono-1-chl oro-11-( pi perazi n-1-yl)-5H di benzo[ b, el]
wa 2ebp/oai2ax epi ne ( 160FE36A) PCT/US2004/043224
[ 0151] 5- Bronp- 2-f |l uoroni trobenzene (660 ng, 3.0 mmol)
and 2-am no-6- chl orobenzoic aci &(172 ng, 1.0 mMmmol)

were reacted according t o lgi 5.0 ng of the
title conpound (160FE3@§?[.) GBI\/%\l L V‘:2791 (MH). Purity
for M+ (UV/IM5) 94/87. Exanplg

8- Brono- 2- net hy1- 11- ( pi per azi
[1,4] diazepine (160FE40C)

[ 0152] 5- Bronp- 2-f 1 uor.gni t robenzene (660 ngy, 3.0 mol)
and 2°RPBRL KeppRHenzoi ¢ acid (152 ng, 1.0 mmol)
were reacted according to GP1 toR?ive 7.9 ng of the
titl e conpound (160FE40C) (E$ ) 371 (M—I+). Purity

for M1+ (UV/ M5) 100/ 100.
8-Di chl oro-11-(pip erazin-1 y ﬂ5 dlb enzo [ b,
e] 11, 4] di azepi ne (160FE41A)

[0153] 5-Chl oro-2-fluoronit robenzé‘ne (527 nmg, 3.0 mmmol)
er cHPGAE B AEEAIY b9 RS GEigP PR, & HERBH e 2 3 o 4 and
R} IRt laﬁﬁ_l%g rq%%%%ggr%@% é\ﬁrdﬁhﬁts 3the dMibihatofiall fib¥ry includes

clSz@i]ﬂleoamH&r Netcoydthilldzapiner dﬂ icartdin yother rhtabidireertsy thb combinatorial
e] 11, 4] dlazeplne ( 160FE41B)

RIS PO ¢ SOPTIB? ORNDBENSISIEpES7 g, 3. 0 ol )

d 11L )
e R

of att lesst qomoatnldaiu BOOGE4tLB)st SWBox &Skeast 32T, éﬂ\&ﬂ) IeadPLIOOt ot at least 220
%UV/ M5) 100/ 94. Exanple 13
dl@ﬂ@ﬂ[@?ﬁ 2ldipagpins- qompgings thati ¢gang bg fymsqdf by Be#sige| 4 compound of

di azepi ne (160FE42A- F3)

Ff%ﬂ%%‘vgﬂ Chl oro- 2-f | uoroni trobenzene (264 ng, 1.5 mol)
and 2-am no-5- fluorobenzoic ackd ©78 ng, 0.5 nmol)
were reacted accordi ng 29 G |
title conpound (160FE X -F3).
Purity for M+ (UV/ M5S) 99/
8-Dichloro-11 -(pip erazin-
1,4] diazepi ne (160FE42B- F4)

with a compound of Formula VIII and

- hyl)BBSH- di benzo[ b, el

e

Rs
(V]I[) 02N R7
X Rg
Ro
a compound of Formula XII,
T1
M
\R1
(YR
H

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

Ri-Ry are as defined herein.
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[ 0156] 5- Chl or 0- 2-f | uor oni t robenzene (264 ng, 1.5 mmol)
w@e@sPAerm no- 4- chl orobenzoic acid (86 ng, O0.5PamMDE)004/043224

were reacted according to GP1 to give 9.4 ng of the

titl ﬁ)OSthOUMuéeBGEHEEﬁZB Eéhlblr{\e{@rfafﬁb}a:gﬂf?eféﬂyﬁb) all the compounds
Purity for MH# (UV/IMS) 99/97. Exanple 1

foymed Girthegreastionras caah ¢gsnpraind pif eng dyllﬁ)US@H-Vﬂﬂb% peropgund igleach of the
FE43A-
oy S BAT B Sl ETRRG o ibitndunt fp oscapispig e prosen

didtidsize afien@rray iBr DD ERAMsCorAL | With2d:ke Qﬂneﬂsugh e%entmg all the
were reacted according to GPL to give 20 ng of

cqmpqv@dg oHpuraly Mb F@ggs@cqn@ d1m,@s(ogsrepr®911tlr(gvall)the compounds of
115& X/rl]:{l ggrng'\(%‘l P% g}e %Ilﬁ %ﬁ%%u X al% cgﬁlz)(gm[u%s’ of }f (Innula X. Each

campdundi FFRBhilR VEW&&ted with@ach and every compound of Formula VIII
[0111658] 4- Chl or o- 2-f | uor oni t robenzene (2631.y }i nmol )

ny,
a@n@lach aah ayery4congpuad sl diozouta Xon de@GO rfgl;m @. @bstltute)i compound of

?IF]%UI %I’Ve%ﬁ%g é@c%%% %ﬁl}mg Wg %%8%&70 ]f\%yﬁa &ﬂn}rl Y]yformed in

P om- 5 Chi or o< 11- (bt ber aai w5 U1 Wl arls pispe g he present
dmcquiurq iapezepallee corhBORESBDEPraries formed by the reaction of some of, or all of,
the compounds of Formula VII with some of, or all of, the compounds of Formula VIII and
some of, or all of, the compounds of Formula X.

[0087] In some embodiments, compounds of Formulae I, II, or XV, as disclosed
and described herein, may be capable of modulating the activity of a muscarinic receptor.

[0088] The term “modulate” refers to the ability of a compound disclosed herein
to alter the function of a muscarinic receptor. A modulator may activate the activity of a
muscarinic receptor, may activate or inhibit the activity of a muscarinic receptor depending
on the concentration of the compound exposed to the muscarinic receptor, or may inhibit
the activity of a muscarinic receptor. The term “modulate” also refers to altering the
function of a muscarinic receptor by increasing or decreasing the probability that a complex
forms between a muscarinic receptor and a natural binding partﬁer. A modulator may
increase the probability that such a complex forms between the muscarinic receptor and the
natural binding partner, may increase or decrease the probability that a complex forms
between the muscarinic receptor and the natural binding partner depending on the
concentration of the compound exposed to the muscarinic receptor, and or may decrease the
probability that a complex forms between the muscarinic receptor and the natural binding
partner. In some embodiments, modulation 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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Cl [0159] 5- Brono- 2-f | uoroni trobenzene (330 ng, 1.5
mmol ) and 2-am no-4- chl orobenzoic acid (86 ng, 0.5
woras)e3ees e reacted according to GP1 to give 1PAT/I§2004/043224
the title conpound (160FE58D3). MsS (ESI) 391 (MH+).
mbs¥atihi rE&?th‘HT he WMisdpini ORc&ftor faxiaiidt @ayt Be the interaction with a natural
3-Chl oro-11-(pi perazi n-1-yI)-5Hdi benzo[ b, e] F1, 4]
biddiag @pitmer of t@talyEEBSDEY. ( NH N---) Cl

[01%50 Flu oP%%ég?gEtg&g%”das( %@gﬁlberéiasrgfr l(% b?l?\lging a compound
digashe J@i?‘i%%(g 'anﬁrl%f) thidbatific gl‘e&g)t@r %@_&1) ePfin ts'il@h td tla@ner that the

compoun E58 M5 (ESI) Purity for
cdﬂlqbbu@ﬂ]\/(tavs)lff@nﬁ/ theOact1V1ty of the muscarinic receptor, either dlrectly, ie., by

npl e19- 3-Chl oro-.11- 1 fI
m%ppc%qqg V‘&Fl”béﬁ %IESBanrgp re[c%gtg? %Bqéft; oL, m]aﬁxé %ﬁzéﬁli éﬁl%)arc n%jmth another
m%fy:?lga]o% \ﬁugﬂ TR Rty 69%%@0&1‘1&'0 YeLeptl i §%ﬂn5&t Bu5h “contacting”
am no-4- chl orobenzoic aCI
caiinied jccomiptisticdantee@staobgradpaty dish @Pthe tlmegﬂlwe tast GUbﬁg C@lfttactmg may
the title conpound OFE58D7) . q 22
inpiverqply arcompu{lw% Y T R ﬁs irkeggst-or it fdy invotve whole

ei]'fc“klf&%q g}’ aRb B¢l %%@E%g%rg’i‘&vﬂ i c¥11)cu§ﬂe%§h%§‘ 288 Ront@tted with a

|azep|ne
cdRf@li4inGhboewARntdenor an ItItlS ebatezigrike (R6G nrg a pllrtEuilmrnoynpound to

and 2-am no-5- net hy Ibenzo aC| d ( mTo
affieqt ea psERIERIC ar@@qp‘t@ att:q) dgrg 1@,,\,@ nR‘T @p (Eq‘pépound can be

d?tlgrﬁﬁlﬁﬁgi%n%?ﬁjp/%) &%@%r@g&%@ds ﬁﬁsw(fg@lﬂ?’?n%ré %p?ﬂrlixilﬂg organisms is

atterifiedy Foi lel(spcblﬁﬁdﬁiherbrgamﬂr)l Bbltiplbmetofb exiel, and are well-known to

11, 4Ld| azepi ne (160FE58E6) (-NH N
those skilled in the art, to get the muscarinic receptors in contact with the compounds

including, but not limited to, direct cell microinjection and numerous transmembrane
carrier techniques. The term “contacting” can also refer to bringing a compound disclosed
herein to contact with a target muscarinic receptor in vivo. Thus, if a compound disclosed
herein, or a prodrug thereof, is administered to an organism and the compound is brought
together with a muscarinic receptor within the organism, such contacting is within the
scope of the present disclosure.

[0091] In some embodiments, the compound of Formulae I, II, or XV may be an
agonist of said receptor, while in other embodiments, the compound may be an antagonist
of said receptor. In yet other embodiments, the compound may be a partial agonist of said
receptor. A compound that is a partial agonists may in some cases be a partial activator of a
receptor, while in other cases may be a partial repressor of a receptor. In yet other
circumstances, the compound may be a tissue-specific modulator, while in other
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 mixtures 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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[ 0163] 4- Fl uor oni t robenzene (212 ng, 1.5 mmol) and
wWQ2@5i068256- met hyl benzoic acid (76 ng, 0.5 nmol PCTHER04/043224

reacted according to GP1 to give 6.8 ng of the title

KAO FE% %@Eg‘g’%ﬁ%aspg@ ﬁﬁsin)esgrﬁ 34ibdybbike rEldfestes 4 ®harmaceutical

cdmnposiice? 2erdpiihf vl pHykidlpgipelyaddcaptiblgldarBert rdilibnto oo reetipient, or a
yl - 5H di benzo[ b, e]llgé¥ di azepi ne_( 16QFE58E7)
comhigation theteef:cind afompephobieiasdy Howr X¥14 ng, 1.5

nmol 2-A NQ- 5- ' A 67 v 100 n D i
nmol ;"‘%gfe r@ggc? ‘S’é}&?a@ggllrng%élﬁ%%{agodg%@ g fct)l ai v%félicgztorrﬁ1 g?xture of a
cérhpounidt dfethe anatiog willoOMhEb8tefjical omipobents, 3mth (abdthents or carriers.

Purity for M+ (UV/MS) 100/85. Exanple 23 - .
The phargragewticabedmnosition(faeifiaies iministationsf thy epmpeyng to an organism.

' i 74 . . ) .
gt e AR LR R Shamaynd et intg A ngipegiyt mot timited
td), 01,0 ifje@ian, afgosdl,aparatetal, MakhYIpH&N zadraingtiatiof.30 Pharmaceutical

my, 2.0 nmol ) were reacted according to GP1 to give .
campositionsfcantpdsa be Pltainedrby ertting SORPYUCs Witlsinopgnjc gpgrganic acids

rity f UV/.MB) . 97 . | . . .
SR BB 0y Wi ) T, SERTRAR B st i,
mikthahbsulifon?ce BN e ethaQBTHESRY acldNP-tHhebésulionic acid, salicylic acid and the
[0166]5-Chloro-2-fluoronltrobenzene (1.06 g, 6.0

like.unol ) and 2-ami no-6- chl orobenzoic acid (343 ng, 2.0

T )R] RS P55 B0 el By T s e
UL N oIS e Shapl i st
(BMBQ), 4] adicarmpilyeutfliA6IG8dyr as it facilitates the uptake of many organic
compounds into the cells or tissues of an organism.

[0096] The term “diluent” defines chemical compounds diluted in water that
will dissolve the compound of interest as well as stabilize the biologically active form of
the compound. Salts dissolved in buffered solutions are utilized as diluents in the art. One
commonly used buffered solution is phosphate buffered saline because it mimics the salt
conditions of human blood. Since buffer salts can control the pH of a solution at low
concentrations, a buffered diluent rarely modifies the biological activity of a compound.

[0097] The term “physiologically acceptable” defines a carrier or diluent that
does not abrogate the biological activity and properties of the compound.

[0098] The pharmaceutical compositions described herein can be administered
to a human patient per se, or in pharmaceutical compositions 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 example, include oral, rectal,

transmucosal, or intestinal administration; parenteral delivery, including intramuscular,
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C- NH [0167]5-Bronp-2-fluoronitrobenzene (580 ny,

2.6 mol) and N nethylantranilic acid (200 ng, 1.3
wonwk)6328s e reacted according to GP1l to gi ve 1PGI/I§2004/043224

the title conmpound (166J032). MsS (ESI) 371 (MH).

“iroentirs Ul i, RIEREE 28yt oBtghscat o

imavehtfiduleq igtrapari@®nédlpimiramdshl; obmiregan® iGjéctans) or a
2-chl oragni trobenzene (3 eq. and CXB (3 eq in
DVF H80heataliergielys gie frery &drﬁ@wer%ﬁomwéunma% gather than

“GRr ) PO ERRRTRR WoSpshith 5 U6 FoliEh) dieply Bt orcardac

afa 2820d%in(Ddgsdt Jor wastained eledso fomenlaipne OB tiphase, and Iﬁdy@dmlmster
resultlng m xture was stirred for 1 _h. Agueous HCl

drygin mgmsied dug Halivary systen dpoesanme. in e lipgsrne goqé«wa%h a tissue-
YA Tt BaR O Pl SR Sgly by e osan

was {eloep uprien phbiﬂnﬁi&@utﬁﬁﬂ dohiposi€istd tofNgheMprebett inBRion may be
stirred at 130C over night. The m xture was diluted

rrwnufactgrqglpm a\mgmgﬁ tlw,ttlﬁ 1@9]{ l]ﬁng'fvgdegq Jsomeans of conventional mixing,

d’[sb‘ﬁ‘flf]gfrﬁré‘n%‘ ’%tu‘ga%% 1§R%ﬁle‘ﬁf§2‘tinr$ at iséﬁ’gfggﬁ?r&gaté’g‘g%ﬂn% potrapping

oPtaBletins Ro&sseli C14 (1.1 eq., 1 Min toluene) and
pi perazine (5 eq.) in di oxane at 50C. The resultin

m xt (0182hvas Rtarmacaitioal d0O®ssioss fof gllsc inzavgondange with the present
all owed,to obtanroo erature ueous HClISﬁ '\9@

EREABYS B S TSRS e oL lionTn TERSEl S e or more

pﬁ%{‘s‘ijol fenlyt A&e H%Oé’ai'n&@ %&pﬂ@ﬁg%{p@&{‘@ Qn&"'ahﬁhﬁh@ﬁ@vhﬁc% facilitate

Aquedus was added to the aqueous phase
puoeedsingaofths aativs @bmploumimm piopzanes wimdh chebe ased phamgaceutically.

uspensi n vvas extract ed X),. The
PR R D e BAGL POt e o OB | AR the well-
k@c}’wﬁ'%cﬁnqugx IR, and excipients fa§ beusdd As SitbR-anf ab Anderflood in the
. . uzil,, LL.J.,”. 5H cL up, inenzObel
a#t; dg.i ineRa@mimgionns Bhatm@cditidal(BcinBes, abdveN- - - )
[017212 Di chl.oro-4-f] uoro-5-njtrobenzene (1.26 g, .
Bl arkprinestisthd ﬁ&earscoﬁé? {PVEBTOn HgY bf éﬂﬁ\%)ated in aqueous

%ﬁﬁﬁ{%e jﬁgn%ga% rf‘(il? Q%gﬁ%%%&ﬂ%&(:@%\u?l iu}%cﬂf ui}lfanks s solution,

Risgger’ VESotutiddy/ MB)ph?ﬂbE)@lcaEsahmﬂ éuffer. For transmucosal adm1n1strat1on
28-11- (Pi perazin-1-y1)-8-trifluoronethyl-5H di benzo[ b
peqetants appropriaicets He l(apg@\]fgzl@) permeated aré used in the formulation. Such

penetrants are generally known in the art.

[0104] For oral administration, the compounds can be formulated readily by
combining the active compounds with pharmaceutically acceptable carriers well known in
the art. Such carriers enable the 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, to 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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[0173] 4- Fl uoro-3-nitrobenzotrifluoride (1.25 g, 6
mmol ) and 2-am nobenzoic acid (274 ng, 2 mol) were

WO e@sertsaccording to GP2 to give 12 ng of t hePCT/UBM04/043224
compound (166J023). Ms (ESI) 347 (MH). Purity for Mt

pbtahd Ma)ch8 %éﬁﬁn )—E&Iﬂb enzgﬁlf bml-&?d Qaﬁlﬁose h drogmrgpylmethyl—cellulose,

era2|n I- 5)

stmmF E&i%)xym(ethyktel\lkllosé gn@/or 4]p21yﬁh11}dp}mrdhlldbn®bel?l‘ZEhe If desired,
7 , 6.0 d .2- am nobenzoi ¢ id (274 ng,_ 2
¢gralis deplsuDe %e ey wehas ths s isog polsVig] pgrgidone, agar, or

S8 b o £ 13 (0

8- Fl (@105} 11-Dpigpe caes rerd - m&hd&i—ﬁdlhbmﬁblebcoﬁijngs 1F¢t] this purpose,
di azepi ne (160FE19C) NH N- - WO
consSBIrged gwgq]ﬁlgg@%my 83500 whmh may optionally contain gum arabic, talc,

PhRES| Bt A SR RERIGAOSA T, . 808, e

sélatiostaimisditableR2 girdc golvents oPsolgen® iniktueest iDyestuERrg @ikitlents may be
_(160FELOC) . NB (BSI) 297 (M) Purity for M (LV/ M)
fo the Abete 21 dregeq PPFIE alPr AdentificptigHai to elprastetive different

?Aakh%g{é‘rls)o%@&&é%o@&po%na%w%n' trile (160FEL9D)

[0106] Pharmaceutical preparations which can be used orally include push-fit
capsules made of gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer,
such as glycerol or sorbitol. The push-fit capsules can contain the active ingredients in
admixture with filler such as lactose, binders such as starches, and/or lubricants such as talc
or magnesium stearate and, optionally, stabilizers. In soft capsules, the active compounds
may be dissolved or suspended in suitable liquids, such as fatty oils, liquid paraffin, or
liquid polyethylene glycols. In addition, stabilizers may be added. All formulations for
oral administration should be in dosages suitable for such administration.

[0107] For buccal administration, the compositions may take the form of tablets
or lozenges formulated in conventional manner.

[0108] For administration by inhalation, the compounds for use according to the
present invention are conveniently delivered in the form of an aerosol spray presentation
from pressurized packs or a nebulizer, with the use of a suitable propellant, e.g.,
dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon
dioxide or other suitable gas. In the case of a pressurized aerosol the dosage unit may be
determined by providing a valve to deliver a metered amount. Capsules and cartridges of,
e.g., gelatin for use in an inhaler or insufflator may be formulated containing a powder mix
of the compound and a suitable 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 may be
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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[0176] 4-Chl oro-3-ni trobenzonitrile (1.10 g, 6.0 mMmmol)

and 2-am nobenzoic acid (274 ng, 2 mol) were reacted
waewsnadizag to GP2 to give 4.7 ng of the title POIps20d043224

(160FE19D). MsS (ESI) 304 (M#). Purity for MH

/86,
%Jcﬂg‘(/ 1%9%) p(?pe quedits %% gjl_g Jnay, r?cz)lcl)ta fonrriu[lat%fy4 ]agents such as
sﬁpaichpgNﬁmﬁ(lihﬁn%ll?E]&E)spersmg agents.
e
r f
{5 AL, 8 HE e TR Gud RS ooy

sispendidis 6%&@):’[1\1@%&@&111@ afyl Be Jdepared as approprlate 011y injection

8- Met hy1- 11@%@ perazin-1-y1)-5H-di benzo[ b, e] I]1
SEPPBsQIISn SY Flggpgp]:yhc solvents or vehicles include fatty 01ls such as sesame oil,

o AR L B S0 Pyt Ao
ifj &Aoh € BuspeR N6kl 'ﬂ]ﬁh Qoﬁﬁizh ts@b@hiuRs IwhichUimkteakdethki Viseosity of the
corrpound (160FEL9 M5 ( ESI L 293 ( M+ Purity for

swens(muwsnsi) asrwdmm @rhorpmethy. celllweﬁq itey gF derirag. POptionally, the
3%10%[11017 (\]I;%gl%léla alélgatb:l"é/ stg&&z%gt%% %:g&ﬁg %thc]h indRease th%zsolubﬂlty of

pr perazi ne

tlﬁ%okﬁ@hh&@to(a@lo&r %Pﬂie)pr@iia?aﬁféﬂn\(ﬁ%ghmy ddticeftZatedldolutidis.

resul'ting m xture was then heated at reflux for 18 h.
The ﬁaeki;iér at Attemetiielyethee astive dngredicat TREY rlemovegowder form for

o ST BT RS AR DB e e,

th heTIrP@ngﬂPﬁgﬁ)écr ude L%lr@g%a(é’?al%agé Sﬁ?ﬁ?g %%){Iﬁf/e%tlﬂlli’%ﬁ@gsnlons such as
s@mﬂm@sscﬁ reteBtierFbummmas; 6.gpiqontizg nenveptiornal lsuphidsiterywses such as
cocoa butter cz>re<§ﬂler gl}gc]ég FEOZ

[0113] In addition to the formulations described previously, the compounds may
also be formulated as a depot preparation. Such long acting formulations may be
administered by implantation (for example subcutaneously or intramuscularly) or by
intramuscular injection. Thus, for example, the compounds may be formulated with
suitable polymeric or hydrophobic materials (for example as an emulsion in an acceptable
oil) or ion exchange resins, or as sparingly soluble derivatives, for example, as a sparingly
soluble salt.

[0114] A pharmaceutical carrier for the hydrophobic compounds of the
invention is a cosolvent system comprising benzyl alcohol, a nonpolar surfactant, a water-
miscible organic polymer, and an aqueous phase. A common cosolvent system used is the
VPD co-solvent system, which is a solution of 3% w/v benzyl alcohol, 8% w/v of the
nonpolar surfactant Polysorbate 80™, 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 characteristics.
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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(NH
[ 0180] 3- Fl uor o- 6- (4- net hyl - pi perazi n-1-y1)-11H di benzo

wQ boos/oed2seazepi ne (31 ng, 0.1 nmmol ) was react edPCT/US2004/043224
according to GP3 to give 8 ng of the title conpound

re@%?&@%ﬁlﬁ’?ﬁ:{l&ﬁ&r , S,al r@%ﬁ%@lﬁo&g“@nﬂcﬁ%ﬂsuﬁ%@ or polysaccharides

nﬁy@ﬂwlﬁaé%ﬂd&trﬁéworonet hanesul f onyl oxy) - 11- (pi per azi n
-1-y1)-5H di benzo[ b, Lll 4] di azepi ne, (160FE13A)
(NH [ 56=0 Alt@nainpely, other delivery systems for hydrophobic pharmaceutical

0 fl t h | f 4-
N 4 T PR St A0 B e o
délw%r}“%hl)cléé/a@r éﬁﬂ@ﬂsefér bhig & ﬁ:’:{lérﬂulglolf@nﬁ; @oleEhts such as
of the title conpound (160FE13A). I\/S ESI% 427 (MH).

dimethylsulfazidavelso may/ b\@mglsy@g alt@@hpm%lagy at the cost of greater toxicity.

Aéﬁ’&l@ﬂg‘&( ﬁgé%?%pgﬁlg leflg}fb g\i%%ﬁ_-gilg% &%Médnrefeagelzys@ﬁl such as

(eThdafrideor
AL e, st

V@n@usm@ta)mwhml«va@aon%@haés: b@vajbefgl estabtisBed engjiaye well lﬁ@WH by those

e 38 e, TR ASOLEEA0 . VST S e

|
r«%ée{bé rﬁf;@é&é&ﬁ@&ﬁ%@ 3?_13%1 gé;g Béjleglgsy% 1‘%%%&5%' 1@)@ rd@gs. N Depdidindbh the chemical

nature and the b1010g1ca1 stability of the therapeutic reagent, additional strategies for protein

stabilization may be employed.

[0116] Many of the compounds used in the pharmaceutical combinations of the
invention may be provided as salts with pharmaceutically compatible counterions.
Pharmaceutically compatible salts may be formed with many acids, including but not
limited to hydrochloric, sulfuric, acetic, lactic, tartaric, malic, succinic, efc. Salts tend to be
more soluble in aqueous or other protonic solvents than are the corresponding free acid or
base forms.

[0117] Pharmaceutical compositions suitable for use in the present invention
include compositions where the active ingredients are contained in an amount effective to
achieve its intended purpose. More specifically, a therapeutically effective amount means
an amount of compound effective to prevent, alleviate or ameliorate symptoms of disease
or prolong the survival of the subject being treated. Determination of a therapeutically
effective amount is well within the capability of those skilled in the art, especially in light
of the detailed disclosure provided herein.

[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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(NH
[0183] 8-Chl oro-2-(trifluoronet hanesul fonyl oxy)-11

WO gebsie2ly| - pi perazin-1 -yl)- 5Hdibenzo[b, e]PCT/US2004/043224
[1, 4] di azepine (42 ng, 0.1 mmol) was reacted according

%e%éﬁ%{%ugﬂ%@ g?—_%ﬁﬁgﬂgﬁ }%1%%& gfﬁ%l?tsxiﬂ;r@?%‘rr}“ s dos(a%e&/ flc\)/rB ‘greatment of at

léh@lOdohiH)condmon have been established. Thus, in most instances, the present invention
anpl e398- (Tri f | uor onet hanesul f onyl oxy) - 11- (pi_per azin
VT it Yo05P SoTRAFAEY B Corates T A B QISNPOY Bt 50 500%, more
g 9 t t
Eéggllélzl]]}%be ]?Joc}lrt oZr?e/ ﬁg% ezé? 8 fcc))fny eoisy thhed Jmet hdolSa 5 pWhere 1o

hemag i dbsdgey ils) edithlisted)erszaflb be ethe [ciisedffordnml@'pimﬁwériﬁeﬂ pl@nnaceutical
0.1 mmol ) was reacted according to GP3 to ]gl ve

cgmppwsx p sPidatle MpeaR dlosagsorp eppferod frem) ED s 0 Wylues or other
{
aB]?r[glgré g rvgf Q/F@) 4%1{\/&%{5) zg é/?t% r$np )%tt ‘l),llr%e( ieg,péls?%ua%? rb@fl toxicity studies

ah@efRay SudiedAilinimblg. di oxane was added to am xture of
TiCl4 (1.1 eq., 1 Min toluene) and the am ne

ol Y0319] di ofkhengi ths Geagdosageavith ha é@t@mamedrp@mdwz by-drug basis,

n_toluen
iitsgbre b Ot SRR BE Ry AR ARl By sk, Thp cuily dosage
rddiRi6n ¥ein Avlhumai fatidhe ha |Ue°ﬂ@®xtuﬁp&bbﬂloi’al rdee¢of between 0.1 mg
tenperature. Agueous HCl was added to the

apd 680U qﬁea@fumgr@mt,tmeﬁ@ra%bebew@@ohmg@né@éom e.g. 5 to 200 mg or an
extracted .w Et OAC

GRS a s et o fobiac Bivkee ST Mgl B 001 me and
1@9%%&1@&&%@6‘:@%% a0t &g itdd EE0AE. 1 B %0 Jnd-bf eéUheingredlent of the
conbi ned ordani ¢ phases were concentrated and purified
pbymkd@m@lcal WnPeEg 1688 2B PETIUBEOUP0a32 pharrigeputically acceptable salt

rao ﬁ%ﬁ&%@%ﬁgﬂﬁgjﬁgl@g %’84{; h ﬁéef E r}gél %rgﬂo}%el t%&gﬁ élqg '4 times per day.

Al?e@i‘f’itﬁgl 0 EQI‘ﬂ?QSlﬁ«S’ﬁSGBfr th® 1ﬁiféﬁ‘ﬁo§ ﬂ'\}l_g%eo‘cadhﬁﬁst‘éfdd| By continuous
conmpound (160FE17 M5 (ESI) Purity for

1Mdiive(1<hM 1NBDS1(@17pﬁﬂeraEyaa1rpI cbsel@f each:nngliédpht up to 400 mg per day. Thus,

t{?é‘?)% gé\bﬁ é%%ggyg qui E%g@%@]fl?g)o? eac?lzlggr%hgé{ wil ty’plcaﬁlr be in the range

1 to 2000 mg and the total daily dosage by parenteral administration will typically be in the

.._)

range 0.1 to 400 mg. Suitably the compounds will be administered for a period of
continuous therapy, for example for a week or more, or for months or years.

[0120] Dosage amount and interval may be adjusted individually to provide
plasma levels of the active moiety which are sufficient to maintain the modﬁlating effects,
or minimal effective concentration (MEC). The MEC will vary for each compound but can
be estimated from in vitro data. Dosages 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.

[0121] 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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(NH [0187]2,3 -Di hydro-1, 4-b enzodi oxi no [6, 7-b]

[1,4] b enzothiazepin-11(1211)-one (29 ng, 0.1 mmol)
warwsps328+ azi ne (43 ng, 0.5 mmol) were react edPCT/US2004/043224

according to GP4 to give 1.9 ng of the title conpound

(160/FERZP) . MWEasdsShi 1038  adrMdfiratibl bk k¥leétdre Mitdkd W MRctive local
99/ 95. Exarrﬁl e 43 -

cgn@mr@tmqf the¢ img]r@nym banelated o BRI benvzotiasjon.

[e]oiéé(f]]gg %190 Efg%g}@as’&% élﬁmlﬁtereéi] ‘[Vllll oj]course be dependent
ofli tBE &pbiBe- ﬂelng ﬁh%a&@ SofGhe QuiljedMPlvbightl Ghd %@%}gedf%é Nfliction, the

(50 ng, 0.5 nmol ) were reacted accor di ng

nginger sztdmgmsifatlotx end th@jt@gnmrrwuhdpx(eacﬁnﬁ@ﬁﬁy)smms (ESI)
327 im| or Iag)q%rgmrr%ayep 'c\{s 5)11‘68 ()e presenteg n la(:)paécl:lﬂr or dispenser

A S ey ST OB B

Teg padk wpy (ﬂcvr&z(amlptﬁeeolﬂprmene(tﬂl&r@astlﬁ fdll reooh hs abdister pack The pack

N, N- di | t hyl di 44 5 mmol) wer
of eﬁe?r'ggf é s T eGP ! by JasTBefiars T8t AuRiigaios. The pack or

df';s/EH%( Havia oﬁg%@%pa@d(\gﬁl )a go]tée (B ated With! the Qhtainer in form

pref@ilied! byoa 5;4?\(%1“1’0'&&1131[ lagerely[ regulating the manufacture, use, or sale of

](1 Al azég ?110%1110'[1]66 15[.\| re’:\fl-le%’lusé 2 lalglgertogﬁn‘t?y tlhezaf_,{e:g::}ia ror% ’?hee form of the
drug for human or veterinary administration. Such notice, for example, may be the labeling
approved by the U.S. Food and Drug Administration for prescription drugs, or the approved
product insert. Compositions comprising a compound of the invention formulated in a
compatible pharmaceutical carrier may also be prepared, placed in an appropriate container,
and labeled for treatment of an indicated condition.

[0125] In another aspect, the present disclosure is related to a method of treating
a neuropsychiatric disorder comprising administering to said patient a therapeutically
effective amount of a compound of Formula I or II. In some embodiments, the
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.

[0126] In some embodiments, the compound of Formulae I or XV is clozapine
while in other embodiments, the compound is N-desmethylclozapine. In certain other
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 neuropsychiatric disorder comprising contacting a therapeutically effective

amount of a compound of Formulae I, IT, or XV with said patient .
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[ 0190] 8- Chl or 0- 5, 10- di hydr o- di benzo[ b,
e][ 1, 4] di azepi ne-11-one (25 ng, 0.1 mvol) and

w0 obskai2et hyl et hyl enedi am ne (58 ngy, O. 5 nmol ) PEBUE2004/043224
reacted according to GP4 to give 3.9 of the title

f\:/I?an LTV '(vgsﬂl': %—%@mbggﬁnéﬁlth%ﬁfé%&%%%sgfé&%la%é th Q" pharmaceutical

cotfifesitdhydmpfisingth cdmpzlﬁmﬂmﬁﬂomm]a) I, Sod XY em¥ @ nplxopsychiatric agent.
e] 11, 4] di azepi ne ( 160FE16F) ..
Asoussd) el 8 seuroptychiatiad perndi BERPGL2 cappound, or a combination of

z
mﬁeﬁd‘? ﬁlﬂmgﬁ?c%%@g%%ﬁx(é)%%éﬁ;% &a%; egffxg{ dir ?&ﬂ&ﬁ rr elncrhé%cél %r affects the
s@ﬁ@lOfrﬁhsﬁgttéd) téHde heuroy ite tte. braity Neutdp@ydlnztthe agemtpothactfore, may

t&fesoFElesF) M5 (ESI) 341 (M), Purity for, M (JUV/ MB)
oY/ 4 DErSOIER amﬁq:l@ aych as the person’s mood, perception, nociception, cognition,

é]ﬂgg% ﬁ%gi%gvz, epin e)éf’% %8 (ﬁ%fg%"% {I@@eﬁ%qpéyhﬂétﬂg 388 by be selected

filothl 4 Gré&dy ebmsistmgedn @Xyei&;tﬂlg gidiyinoretibtake Zahibltor, eddrepinephrine
1, 4] diazepine-11-one n% 0.1 mmol ) and pi perazi ne
rqupEkiegnhibiter, rdﬂpamm@ea@nrséa@t waydete raﬂplﬁg sergtoppy 2P pantagonists, and
ive 19 the. title conmpound (160FE20A). M5 (ESI)
Igf?es %%“%uru VSPor MH+ (UV/ MB) 99/ 100. Exanpl e 48 -
N - 0229 - D meﬂlﬁcmlmeﬁl: thd aflipsjtieatRPigest thiy $é kelbbted from the
N- d| rret hyl - et hane- 1, 2- di am ne (160FEZOB)
g[‘(mpgg)]r@snm o quhm@ﬂglazm@] pbeqy@butglplqey_adm‘]le debenzapine, benzisoxidil, and

%N_oﬁ ?@B ltI? ﬁ%ﬁéﬁ%&ﬁlg@?% coj moh}ll(bs an%’e)sef‘ec%d from the group

cbedaigd oﬁ%ﬁfégﬁbﬂl@zﬁlé’ (BRYrakRe®) Vﬁlegorﬁiaﬁﬂleo(fgefdﬁtil@) tgr6chlorperazine
compound FE20B) . M5 (ESI) 281 (Tl . Purit for
e p

(@bmp@znue@/)s) ancbahm@amm aﬁMdzl@rﬂ@) enylbuty plperadme group of
c%'ééé@g%g@aaff age}lél'cté/cf' fr%H- Ilebeglrr]ozu%[ cdnsmlung df4 ﬂuﬁoperl Izﬁaldol@) and

pimozide (Orap®). The debenzapine group of compounds may be selected from the group

C

m;

consisting of clozapine (Clozaril®), loxapine (Loxitane®), olanzapine (Zyprexa®) and
quetiapine (Seroquel®). The benzisoxidil group of compounds may be selected from the
group consisting of resperidone (Resperidal®) and ziprasidone (Geodon®). The salt of
lithium may be lithium carbonate. In some embodiments, the antipsychotic agent may be
selected from the group consisting of Aripiprazole (Abilify), Clozapine, Clozaril,
Compazine, Etrafon, Geodon, Haldol, Inapsine, Loxitane, Mellaril, Moban, Navane,
Olanzapine (Zyprexa), Orap, Permitil, Prolixin, Phenergan, Quetiapine (Seroquel), Reglan,
Risperdal, Serentil, Seroquel, Stelazine, Taractan, Thorazine, Triavil, Trilafon, and
Zyprexa, or pharmaceutically acceptable salts thereof.

[0130] In certain embodiments, the selective serotonin reuptake inhibitor is
selected from the group consisting of fluoxetine, fluvoxamine, sertraline, 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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Hr-NCN N-, WD 2005/ 063254PCT/ US2004/ 043224
[ 0194] 5, 10- Di hydr o-di benzo[ b, e][ 1,4] diazepine-11

WO ws/0636OFELS5A) (21 nmg, 0.1 nmmol ) and honopi pRCHEBI084/043224
(100 ng, 1. O nmol ) were reacted according to GP4 to

e R bt R P M4 e o

cbhsist{ng- 6 momatriptdng Iahmtmptahbnamiriplatﬂ]frmamm, rleza]ﬂptan zomitriptan,
y1) - N. N-di net hyl - et hanel, 2- di am ne (16QFE20D)
cP‘t@{gg]ng:, qﬁpggp ng liggride, W}‘Cgpg @lrg@ﬁg@,le[ p,raméq)e[xoie @d bromocriptine.
d| az )
ST i A0 LAREERAEL R Qo oI o8l i Ack-105
aﬁeﬁﬂbg dlewxfo BY ‘ALCR-003P4# i§ megitve ddmpahndfofFaembiliat{Id.
conmpound (160FE20D). Ms (ESI) 299 (MO, Purity for M
(UV/ M5) 100/ 100. Exanple 51,- 8-Fluoro-11- [1, 4]
di azepam 1-y1-5Hdi benzo[ b} %] [1, 4] diazepine
(160FE16A) N [0196] 8- Fl udro-5, 10- Di hydr o- di benzo[ b,
e][ 1,4] diazepine-11 -0 L60FEL15C) (23 ny,
nmmol ) and honopFRerazi ne

react ed accordi ng P4 tP gi ve 19 f t e t|tIe
conmpound (160FE20 11 (INO Purity for
(UV/ MB) 100/ 100. (TW@F >%)

0]

(X1I)

[0134] In another embodiment, the serotonin 2A antagonist is M 100,907 or an

analog thereof. By “M 100,907,” it is meant the compound of Formula XIV.
OH

o N
A Ot
/ F
XIV)

[0135] In another aspect, the present disclosure is directed to a method of
treating neuropsychiatric disorder in a patient comprising administering to said patient a
therapeutically effective amount of a pharmaceutical composition comprising a compound
of Formula I, II, or XV and a neuropsychiatric agent. In yet another aspect, the present
disclosure is directed to a method of treating neuropsychiatric disorder in a patient
comprising administering to said patient a therapeutically effective amount of a compound
of Formula L, IT, 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, rats, 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 Formula I, II, or XV and said neuropsychiatric
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[ 0197] 8- Chl or 0- 5, 10-di hydr o- di benzo[ b,
e][ 1, 4] di azepi ne-11-one (25 ng, 0.1 mvol) and

wORmsOE32Eet hyl enedi amine (74 ng, 1.0 mmol) werPCT/E80€0H3224
according to GP4 to give 7.6 ng of the title conpound

géxﬁ Ql%ﬁ%zglmulf@néo'ﬁgy) ’ﬁ%@e EdbEdimeRidihddd Bosdtrwhidd/ MR ompound of

FEmmtp |leFIBarzh ﬂ&rr&ujldpsycﬂnane -age;rﬁ -al:b nEIthb)SIamp i gderimizirabld eymposition,
1) -5H _di enz Fﬂlt[11 4] d| B_8160FE33A
1. F@ gggljgge 5)r1;@p eh)t)apémg [avqpo,y]s injection, or a single
et aezf%géu%%ng%% i e T
efrﬂadlhmﬁhtsaﬂ:le@ ﬁﬁblﬁk@b thas@lﬁﬂ wihichgéack cbngonmd af i laeseparateeadministrable
npaund é16OFE33A) ESI) 341a1(<ND Purity for M
CQWmn 168y gbe IBEI&%H@ zpcted to take the separate compositions nearly
o3 t
ﬁ%ﬁah? u%&yl 11] \, d?rgezg%ﬂ:segzdi%gﬁgggéggﬂ {hev\éﬁgl) or il A?l%nlﬁ%ctlon of one
ceMPOUIGS AP Cibht N2 Qe RedBdr of another compound, etc.
[0199$8 Chl or 0- 5, 10-di hydr o-di benzo[ b, e] [
1,4]d la3§ép| nk- athep ﬁ@b()@limeﬁtf thg, afhwte}marfaep comprises administering

op% ggﬂg o(ljlﬁcclj %ﬁ%‘% é;( ﬂ? Vaéla 1’[@ H%Lﬂg#gycﬁ%ﬁf %%ent first and then

2GRS (tﬂi@ogtﬁgﬁ ﬁ)ne e tﬁgg&nﬁﬂﬁd( W"i?ormﬁw It VILf F XV and the
M{+ (UV/ M5) 100/100. Exam_1le 55 - 8-Chl oro- 11-

ngyrgpsyehiptric. Bgenfi belnz thesp, en@mdern@tsoﬂEswhent may be administered a

O 00]).8- Ch 10- d di
{ngggiﬁ)th 80rf§1188§ gnf Qgt corngaoim?s (f th%?1 élt cule %ime] a few minutes or a

féw MRfuby [ 19eP B adntiBistet & afi@herlednpbiion ¥@hPridie Qﬁ@@ther one of the
according to GP4 to give 30 ng of the tltﬁé c% ound

c@m@omts& Alys ifasiod 82 theskHsibodiuents yare ghoseHm (vwwlwﬁ)e patient is
é %ﬁ‘ieé raoc"ﬁﬁo(%“o&h%}’i‘%nsﬁgp‘é}ea%ﬁ the popPURAS off BENYHIS G, continuous

b@élE wiallé}ec@i\fi’r@@b desfhrising the other compound occasionally.
201] 8- Chl 0r'o- 5. Fpdshai di hydr o- di benzo[ b, €]l 1,4

dl az¢piifg- 11In- carein Eﬁlbn@;l,meﬁtsl the neuropsychiatric disorder to be treated by

the methods and the compounds of the present disclosure 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.

EXAMPLES

Example 1 — General procedure 1 (GP1)

[0140] A mixture of an aminobenzoic acid (1 eq.), a 2-fluoronitrobenezene (3
eq.) and Cs;COs (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 Na;S;04 (5 eq.) was added to the aqueous phase and the
resulting mixture was stirred for 1 h. Aqueous HCl (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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nmol ) and 2- phenyl pi perazine (162 ng, 1.0 nmol) were
reacted according to GP4 to give 27 ng of the title
W@ oropoe2ds (160FE4S5). MS (EST) 389 (M) . Puri t pCT/OR20W643224

(UV/ M5) 100/89. Exanple 57 -

8- Chii@r42] 5- MBdY Jestdud PhPRT a8 1-upl) iRH @HBENZ0kdd  Glethyl-3-(3-
[1, 4] di azepi ne (189J025A)
d(lnwaiylmnu(dprdpyl)carbodlﬁrﬁﬁﬁ2]1y<Na¢1111¢ﬁd&3 ¥, eq0). 2s raviled 6@ He resulting
i.n mneral. o was added to_a

R Nah SUFOL SLERD R B O i'ﬁmﬂéﬁww%@s@é@m residue was
AR PO, TRty LSS RaOR ¢ M e ©
resul[0143y mi Rhairesidmasvast takeredp fimrdidkahe théddedtoc hedixbye of TiCly

(o LMo RRaS e e e oo s RIAREARY R H - dha revling mixture
wad %h@? Oy %@{tnkf_ e @ﬁi g*nd’\ﬁ{e‘ﬁ (]il[o'w%g 6 I}J@%ﬁp%aorﬁuen%er?t&reo Aqueous

concentrated ue was taken up 1nt

HG1)(2 M) pas addedeo (@8miggure luntil thessojutivadeagide deidrahdtthen the aqueous
resultln%mxture was stirred at 100C for 1 h. geous
T

PREE Yas plizcteywihBiGR0 A X).2 AfupousNaHR Miaea added fothe aqueous

t A
oBEL T ARG e BB Bl AEpRRISEURS sxgood i

Eh@@cl (§ 2).Mhe c3AmMncdasgmitdsithsesere Randcntragd and puﬁfiassy HPLC

was extracted with EtOAc (3 x 2 rrL) and the conbi ne
Ezemplt Z2— giaRichlaje-d d-(giveess ) §AZP b @d ehldiazeniee (166J085F1)

The residue was dissolved in DVF qH pur|f| ed on HPLC

to give 34 ng of the title conpodnd (189J025A) %S

(ESI) 327 (M#). Purity for M+ MB) 100/ 100.

Exanpl e 58 - N

8- Chl or o- 5- benzy1l- 11- (pi Zi n- 1) - 5H di benzo[ b,

el[ 1,4] di azepine (160 R cl

[ 0203] 8, 5- Di chl or o- 5H di benzolb, [1, 4] di azepi ne

(160F 4 (5 . 20 1) and b deﬂé )
o8y P o A5k PiobePite L3S ey > ERBRR gnds 7-amino-S

chfbro&'n!@ic &cifl (B8 nff 01 W@ndolf Wére GEIFRAHE01 E@ESI 3l %%\% 1 mg of the

M5 (EST) 403 (MEI4). Purity for M+ (WV/ 100/ 1

tiEbe somipewEb(166 SOBSHD- M. (HSIp34A@VH- )1 Pyrity- fEt—MHHéMMSi 100/85.

e] 11, 41di azepi ne (1663038) (-NH N-----) [ 0204] A

mxteof 8- br ony-, d|h1 dro _| benzo ] [ a%]el[amg.aéaosm)

(62 ng, 0.42 mml) N, N-d| msthy m.yl enedi am ne (2.2

pL, 0.021 mmol) and Cul (2 ng, 0.0} mol) in di oxane

(1 M) was heated in a capped t¥be for 3 days. The

reaction m xture was al N&=q§ obtain room

tenperature and then th xturpas_applied onto a

SCX-2 ion exchange col u ang brdduct was el ut ed

with CH2C12 to give 49 ng ofHinternedi at e

8' Ioggﬁ)in%@ % FTlgn?oﬁlﬁggé’n%?ﬁu n@l% Wa%’ loéjghi%ﬁi %maé—ﬁi]%)%ﬂ&&chlorobenzoic
a6id (86Chtk, (035 ]rﬁm , wlrelizabtéd Odccorllidd td) GRal ¥ene)e 8Bdmg of the title
pi perazi ne (0.05 Ng'ia 0. 60 nmol ) in dioxane at 50C. The

cpmpannd (g6 FDREEReMAE S} 313 @dHa: PudydonVet RINGMS)X 1085,

bbayed Lo ARLALR 11 90mLeuperAl i 6y AaYBOLS @g%ép%ne%ﬁﬁmz&sm)

phase was extracted with EtOQAc (2 x 4 nlL). Aqueous
NaOH (6 nL, 2 M was added to the aqueous phase and
the resulting suspension was extracted with EtOAc (3 x
3nL). The conbi ned organi c phases were concentrat ed
and purified by HPLC to give 4.1 ng of the title
compound (166J038). Ms (EST) 405 (MH). Purity for Mt
(UV/ M5) 100/ 100.

Exanpl e60- 2- 1 odo- 8- chl oro- 11- (g perazin-1-yl)-5H di ben
zo[ b, e] 11, 4] di azepi ne (166J )
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[ 0205] 2- Br onp- 8- chl or 0- 5, 10- di hydr o-di benzo [b, e]]
1, 4] di azepi ne-11-one (internediate from GPl) (30 ny,
w@2@9/060264 ) was reacted as descri bed for ExanpP@r/5S2000043224
give 7.0 ng of the title conpound (166J054). M5 (ESI)
439 (MO, Purity for M+ (UV/ M) NL00. Exanpl e
611-11-erazin-1- -5H5H
[0206]Tetrakis(triphenglphosp [
(catal ytic anmount) was“-'adeed
8- brono-5, 10- di hydr o- di bd
-one (166J031) (30 ngy, O. ene boronic
acid (18 ng, 0.15 nmol) and ng, 0.24 nmol)

d ' I
e, ST (5 S g e

chioxdihﬁneoimslddl% wige . ninivdo] Bl E8eecacimisdveckding to (GRlt tor @ved.8 mg of the
agueous - solution, dried (Na2SQ4)  and_,

tiflg cempe @é@%’%F@e%ﬂF&@ B THHy)- PRt R MEHTV/MS) 99/99.
Eg* DIdTE dy at e 88%%' 2- Lﬁ%oaﬂ MQajaﬁﬁainﬁ) ,5}17 H'i’béniwﬁ e]fl 41d1azemne

ed to a mxtare of 11 ciad

(166JO85E8Ne) and pi perazi ne (O 103 g, 1 2 nnnl) |n

di oxane at 50C. The resulting m xture was stirred at
100C over night, and then all owe Hobtai n room
tenperature. Aqueous HCl (3 ni, was added to the
m xture and then the agueox ase was extracted with
Et OAc (2 x 4 mL). Aqueous 2 M was added
to the aqueous phase and theé ¢l suspensi on was
extracted with Et0OAc (3 x 3nL conbi ned organic
phases were agflled onto a SCX-2 ion exchange col um.

The d814%im wa rmgfi’eﬂu%pmwomme dAd0 tmen lthenpebdeed 2-amino-5-

eluted n_MeO n r
HRFotEnhiEs tef it 3 Syl Lo Goited FEOERH QX to dRs 0 ms of the
uﬂé%adlgé&id (1%6 JOBSH 2) BES(HIYH91 (NEHT. Pirifyofor Mt (VM) 100/96.
100/ 100. Exanple 6
Examplenr o- 11-6 pi per i di n- 1- y 2yClHbrail hipiperafin.1-wi-Aptrifluoromethyl-SH-
005/ 063254PCT/ US2004/ 043224
AV Gl i v v 1222 44 nmol ) was added to crude
8-chl oro-11- nethylsulfanyl 5H di [b, e]]
1, 4] di azepi ne(166J050) £90 ny, pwity 50% O0.218 nmol)
in pyridine (2 nL) anéhe resyl tN m xt ure was
heated in a capped tuly or 10 h. The m xture
was concentrated and fl as rq@hed (Si02,
hept ane: Et 0Ac 8:1-6:1) to giveN the title
conpound (166J069A). Ms (ES1) 12 VH) . Purity for
M- ) . _amino-5-
B Cnlor YT (Ao e (314 mpg 1.3 pruphpd 2-amino-3
chicadhepraie a¢ilg8A @GHB)S mmol) were reacted according to GP1 to give 0.3 mg of the

t‘b% fc%%%&ﬂ@gé %ﬁlégﬁﬁsh’é%&%&%ﬁ@@%ﬁww o M GROMS) 100195,

nnDI) and mor pholine (38 ng, 0.44 mmol) were reacted
Exan'pl € " Brometh 1-5H-

deﬁz&rwfl Wwfh@&ﬁ&@nswowm

I I adi un{ 0)
a m xture of
%%4] di azepi ne-11
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Exanpl e64-5- Al | y1-8-chl oro-11- ( pi perazi n-1-y1)-5Hdi be

nzo[ b, e] 11, 4] di azepi ne (166J068) [ 0209] WOBuU (343
worgos®6s4mol ) was added to a m xture of 8-chlPeDUS2000043224

di hydro-di benzo [b , e][ 1, 4]diazepine-11-one (500 ny,

2.0 1opio) | nm}%@mﬂﬁ&%-ﬁk&ro@&%tmo&ﬁ%%%bnlaﬁ] 1%t Hinol) and 2-

was stirred at 60C for then cooled to

atremb@nmm reid (69 mgvidt hmxyohewenel readiddoadedelif®tod@P irtg gide 28 mg of the

tﬁ'l‘%‘%a%e S} 3%?3%‘?!@%4;@&#%?@%@%? A’ trﬁ?i@ﬁ?/wn%ﬂoo

q
(NaZSO4), concentrated and flash tographed
(Si 02, heptane: Et0Ac, 4:1-3:1) mh gave I nternedi ate
p- nethoxybenzylprotected | act a 85 % pure,

whi ch was used in the nex €p \ thout further
purification. [0210]To re

of p- nethoxybenzylprote 00 ny, 0.27 nmol)

in DVF (2 nL) was added NaH (1 ng 0.41 mmol, 60 %in

m nef@l1503i | ) 4a&ChdorbHefln@snitiobagent K28 mgy &6 nhlﬁat) efd Reaminobenzoic
60C t hen allomed &o obtai n room tenperature.

apidotiidemead - mmold WerRdFyciethacopadiag tandtl He glve be it gy of the title

{

P S, MY O O R SR VB
Bxahipla3- sl uti 08;Brdricet-chibiR Siperapinclevit)5al- @ﬁenzfdfﬁlgml,4]diazenine
chr omat ogr aphed (Si 02, heptane: Et0Ac 8:1-4:1), and

ated. The residue was taken up in
trifluoroacetic acid (4 nL) and t gsul ting mxture
was stirred at roomtenperature er \ni ght, then at
45C for 2h. The m xture was conce ted,

chr omat ogr aphed (Si 02, Biep xeN 18:1-4:1), and
concentrated. The resi duta ETR\UpP I n toluene (2

mL) and N, N-di net hyl ani | i ne*{ 28— »38 Mol ) and

POC13 (35 plL 0.38 mmol ) wereHadded. The resulting

nrxt rre t 10 for 2 hen centrate

e foftlte SELOMERAtaRtRong (800 JRBe el DS 2 amino-6-
chrofnZéic rmal 79ase Ad0l @GN ek Rk 88 lahédralmgrtb >GMr R %S 5.0 mg of
stirred at 100C for 3h. To the m xture was added

ﬂmqtummmnd(m(}ﬂti%z) I\MSéEaI)ﬁﬁé VEER . B;qumﬁuslvrﬁh LTW/MB3 94/87.

(ﬁ

v

(BOUFPROEH ON was extracted mnth EtOAc (3 x 3 m). The
conbi ned organi c phases were concentrated and purified

by HPLC to give 17 ng of the titl£€ &bhpound (166J068).
/I NB) 99/ 88.

M5 (ESI) 353 (MH). Purity for
aZi n-1-y1)-5Hdi benzo

Exanpl e 65 - 6-Chl oro- gl-

[b, el [1,4] di azepine ~1068 ( NHN--) [0211]A

m xture of a nethyl 2-anzo 454 nmg, 3.0

mol ), 3-chloro- 2-fluoronitragpen ne (352 ng, 2

mol ) and Cs2C33 (0.78 g, 2.4 nol) in DWVF (4 nL) was

stir{@b2ht 15BTomor2-Rudronittdlenzene (660 mg, 3.0 mmol) and 2-amino-5-

2005/ 063254P 2004/0432 4 [021 2] The m xture

Htﬁh}géf‘élaow %Grﬁc&gfte&(h@ HHFE? {easied poggrdmeto rﬁlélqt?eeve7 9 mg of
€

e Y

Bixeinplene: Hept-ane: Et A2dDishstoeh-(papetaziocdnt Hadibehzohe][1.4]diazepine

resi due was taken up in THF (10 nL), 1 M aqueous Li OH

iﬁgiﬁﬂigﬁas added and the resulting m xture was stirred

at 80C for 1 h, and then allowed to obtain room

tenperature. 2 M aqueous HCl was added until pH 2. The

aqueous phase was extracted with Et0OAc (3 x). The

conbi ned organi c phases were grled (Na2SO™4) and

concentrated. The residue was>Paken up in EtOH and a

m xture of K2 CO8 (1.38 g, 10 mmol) and Na2S204 (1.74

g, 10 mol) in water was added and the resulting

nrxture was stlrred for 1 h The nrxture was dlluted

. o .

2




di met hyl am nopr opyl ) car bodi i m de hydrochl ori de (307

ng, 1.6 mmol) was added. The resulting m xture was
wa@eiosnetsat roomtenperature for 1 h. The m Xt PCBUSRS4/043224

diluted with Et0Ac, washed with saturated aqueous

NaHCO3- sol ution, dried (Na2SO4), ntrated, and

flash chromat ographed (Si 02, hept@ane)Et 0Ac, 2:1) to

give 21 nmg of the internediate | at-am [0214] The

i nt er medi ate | act am was® 53 Hp'in di oxane and added
to a mxture of TiCl4 (0.1 ,
tol uene) and pi perazine (73"ng

A nmmol, 1 Min
mmol ) in di oxane

at 50C. The resulting m xture s/stirred at 100C over

ni ght, and then allowed to obtai? room tenperature.

t he re

the IiESls SRALGIER BRI RS, OF Ergas 1m0 %{%‘9@ emino-3

c]]ita)rdﬂfmz@lq ueidud 7p mag € .Ovasmelli dete fegoted uscdxdik] t() ZEPT]Lto give 4.6 mg of

and the resul ti ngosuspens on was, extracted wt

ﬂE% @tkccc(@%nﬂ (19OFEM S) MUSUERD 46 1Y) L ity S M I(EV/MS) 95/170.

ARG 3t ed a@-@ih?&l}-lj-h‘lg&wfﬁ/l- Y82 BE[1.4]diazepine
the t1tt e conmpound ( 189J068) |@#%%%&§ML.

(RsOEB4yBfor MEI + (UV/ M5) 100/ 98. Exanpl e66 -
8-Ch|oro-5-piperazin-l-yl-llH—benzoNkP]pyrido [ 2, 3-€]
[1,4] diazepine (166J063) (NH

2005/ 063254PCT/ US2004/ 043224 [02 a mxture of
5-chl oro-2-nitroaniline; mol ) and pyridi ne
(162 iuL, 2 nmol) in di oxjane
2-chl oroni cotinyl chloride£3 mmol ) and the

resulting mxture was stirred @ 30m t enperature for

2h. The m xture was diluted with CHC12, washed with

sat ul@t™dl agirédlonafimaendisbenzenn, (547 iwg CNhasoa)), and 2-amino-5-

TR RR PR, A R D BhhR P SR P L .1 mg o
themi@é e cthe (e BYINS (E30882meMED) I P Rr )MHh WS) 100/94.

(0.5 n) mas added a m xture of K2CO3 (220
% Jedhlogozd-flwgro-11-6ipgratin- li-n g,,uﬁ,in [ Belil Yldiazepine

Q§Q¥%Q§#§§sultlng m xture was stirred for 1 h at room

e. The m xture was concentrated and the

resi due taken up in Et0Ac/H20 and sparated. The

organi ¢ phase was dried (Na2SO4) {and) concentrated. The

resi due was taken up in xyl ene, ajft-heated to 130C over

ni ght, then dil uted w FhBead,=\washed with saturat ed

aqueous NaHCO3- sol uti on, , concentrated

and flash chronatographed i O pt ane: Et OAc) to

give internediate | actam The H nt'ermedi at e | act am was

t akerrowsll n Scousioe-AstoRfidBthAR; 3281 Xyl § Plmdbflind 2-amino-s-
187 11 1 Min to uene) plper zl ne

fKuBﬁ)ha‘gzm@aﬁB (VBmig) Olﬁmﬂlod))(‘aele ra&ctéﬁ&ﬁcoﬁlmg m@Bl to gige 21 mg of the

irred at

m xture t qQver and

e romeamm D 6T a0 b JRoa AT (rEr THskientor AR (ruIVig09/95.
E@(g&%fje aqugous HCl iéﬁﬁchloab M ( &ailﬁ-ﬁr-]vﬁ-!g?{-&ﬁg&%%e][1,4]d1azemne
ase was extracted with Z X 2 Ly, To the
(HﬂHEmQBJDhase was added aqueous NaOH (2 m., 2 M and

the resulting suspension was extracted with Et OAc (3 x

1 nL). The conbi ned organi c phas e concentr at ed

and purified by HPLC to give 20 of the title

compound (166J063). Ms ¢IES MH) . Purity for Mt

(UV/ M5) 100/99. Exanple 6 of0 -10-pip erazin-1

-y1-5H di benzo [b A azepi [0216] To a

m xt ure under of 2-chl oro- 5H( et hoxybenzyl) -5, 11-
dihydrodibenzo[bM azepi n-11-one (189¢027) (150 ny,

0.41 nmmol) in CHC12 (10 nL) at - 75C was added Ti Cl4

(0.60 nL, 0. 60 mml, 1 Min toluene) and the

resultlng mxture was stirred>tor 1 h. The nixture was
diluted with saturated aqueous NH4C1 sol uti on and

CH2C12 and the mixture was allowed to obtain room
tenperature and the phases wer e separated The aqueous

S o




( NHN---) [0218] To a m xture of
8-chl oro- 10H di benzo[ bl ][ 1, 4] t hi azepi n-11-one
W@ 1@506323) (38 ng, 0.15 nmol) and /V, N-di met hyPemiubione043224
(461AL, 0.36 mmol) in toluene was added POC13 (27 illL,
0.29] UTS@J:) ant 4182~ Bedtbhitid8eitext U(I%84 WRAS, SitS rrﬁl%@l)f Qﬁd & -amino-4-
h at 100 and then concentrated. Tol uene L)
chlopelreazoin ec1@6126 mg, 00. mBrobmwere rovetel adoidihg Tar(&P]t h)@lve 9.4 mg of the

R RO F R Bl TS GG e TRl e s i B0 s 00197

Elatiot € 1was —addesi apueenisrJiGl (1‘1%61@ Hn—lzvlwm&@eﬁ%%‘ e'E[h 9 ]diazepine
agueous phase was extracted with EtOAC (Z X 2

(161 EAdAelb)s phase was added aqueous NaOH (3 nL 2 h@
and the resulting m xture was ext hed with EtOAc (3
x 3 nmL). The conbi ned organic phé)j wer e concentrated
and purified by HPLCto give66 of the title

conmpound (189J016). B3 (MH). Purity for Mt
(UV/ M5) 99/ 98. Exanple 0 g

8- Chl or o- 11- ( pi perazin- 1 W rr-BA11, 4- 10xazepi ne
(189J031) (NH [ 0219] Ami xt UHeo chl or o- 10H di benzo

)l G B i 5l el i
b?(l)rﬁuene ? f@f?ﬁ?% ﬂigd;l] B%ér& 96&%8 agccgégléw)l th "3ive 20 mg of the

In Ca

tmkcbﬁm@umi659FEthd$B¢aHS@ESDBQ@(NHE@]hrmwﬁ&&MH mhvﬂw3)100n00
reactlon n1xture was cooled to roon1te perat ure an
8 Dichlgre-1 Lfpine A7) SH-diben ‘[b,eﬂ[l 4ldiazepine

(%dﬂﬁﬁ%ﬁ}ﬁ\ﬂs heat ed in capped tube usi ng m crowave

heating (120C, 20 minutes). The m xture was
concentrated and the residue was gak up in pyridine
(2 m) and piperazine (25 ng, 0.2 \ngtmyl) was added.
The resulting m xture was heat ﬁd a capped tube at
130C over night then usin
(160C, 30 m nutes). The m
diluted with Et0Ac and %ashed ter. The or gani c
phase was applied onto a SCX-2'ion € fhange col um.
The col um was washed with MeOH, and then the product
was q01883d wWi-OhldNbRR-{lorbhitiobédeehd (1263 ginge 1% Gmmigl)( al®92-amino-4-
of the title corrpound (189J031). N5 (ES 314}‘
cb@m]{eyzq@ [Acihyso (rLg;-Q/ m;no@zwqrg@eacted according to GP1 to glve 3.1 mg of the

n'ﬁ’é?@ﬁ%p?ﬁd @]6%%@8.1%%5( @E%‘@y RHPBUAR 7 MY T ARG /3.

oncentr at ed,

x@ﬁﬁﬂi Ani7xt wr e 8fBrosiel Dol H -ghiP&azia-1-y1)-5 H-dibenzo[b,e][1.4]diazepine
[ bj ] l‘oxazepl n-11-one (189J029C) (30 ng, 0.069
(heRiib) 2, 4- bi s(4- net hoxypheny1) - 1, 3-di t hi a- 2, 4-
NH

N
N g E
H
Cl

[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 (ESI) 391 (MH"). Purity for MH" (UV/MS) 90/85.
Example 18 — 3-Chloro-11-(piperazin-1-yl)-5H-dibenzo[b,e][ 1.4]diazepine (160FE58D6
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di phosphet ane-2, 4-disulfide (29 ng, 0.040 mmol) in
toluene (2 nL) was heated in a capped tube using
worR@sovRse assi sted heating (130C, 20 nmi nut es)PCT82004/043224
reaction mxture was cooled to roomtenperature and
Mel (38 pL, 0.29 nmmol) was addeg(amdithe resul ting
m xture was heated in capped tube ugi ng m crowave
assi sted heating (120C, 20 minutdsY. The m xture was
concentrated and the resj x taken up in pyridine
(2 m) and piperazine (2 0/ZRA ol ) was added.
The resulting m xture was eaﬁ- a capped tube at
130C over night then heated u$ing n.crowave assisted

heating (160C, 30 minutes). The mX ure was

concgoteoqt ed2-Fiidrotigebotzbhe 1046z, ansimiasingel Matdino-4-chlorobenzoic
wat er. The organi c phase was drled (Na2sO™4) ,
agign(¥nieatd wma) Wa@hre@hﬁe@m@r@r@otﬁe&ﬂilst@gwe 2.2 mg of the title

PSR RREAFP O b sy iy b Gor el B Plog R,

HxempMt (LTVOMS) 98/93. ExanphirolD: (mﬁeraﬁhlmslsﬁnﬁu@mmethvl 5H-
erazi n- I-yl 11H—d|b enzo [ b, e] azepine (189J060)
diter z diag SAFBRYRDD- di benzo [b e]
azepln 6- one (1893059) (25 mg, 0.1 ) and
pi perazi ne were reacted accordi ng(to 4 to give 2.2
(ER) 312 (MET).

mg of the title conpoupd:(189J060)
Purity for M+ (UV/ MB) }ﬁziiii: anple 71 - Genera

M)A

2

procedure 5 (GP5) [0222] a met hyl

am nobenzoi c ester (2.0

fluoronitrobenezene (1.0 mol ) Han 2C8 (0.65 g, 2.0
nunol) in DNF (4m) was stirred at 40 for 2h. The

' t Et .0AC h i .
> v SR80S R ESr RS Moadd G piDoLYERERD Hhd)2-aminos-
cl‘ﬂ%%ni(ﬁe 681d€(86 mgrosl ﬂun@ dvdya 25204 a(:@elﬁﬁl g%o @1‘%@1\)6 2.0 mg of the
was added to the EtOAc- E ase and the resultln m Xt ure

tlﬂ@@O@pwnde(d60F@i&I&)sw D) 381HMHH erfwé@qubr(é%méoonoo

....... XA 4 diazepine

1602 gﬁkﬁ reS|due mas taken up in DNF (1 nL) toluene
(4 nml) and NaH (60 ng, 1.5 mml, 60%in mneral oil)
was added and the resulting m xtuféNilas stirred at 80C

over night, then quenched by add”ﬁ of saturated

aqueous NHACl-solution. The resutting m xture was

diluted with Et0Ac, washe fth aqueous

NaOH solution (2 x 5 8K e >4) and

concentrated. The residue was up in di oxane and

added to a m xture of TiCl4 (1.1 m, 1.1 mmol, 1 Min

t ol ugH®R] andi-phipeo-dzfilureortiGodchzgne F268hy, il mhjnmalanzmdalz amino-5-

5QC. The resulting xture was stirred at 100C ove
mget enZ%Jﬁ&CMZﬁ g, 0 oDoveseeackrdraserriimeds it igr&ve 4 mg of the

SHREM oM SSRGS oon

Eifanb]eelaqmammvlphaﬁ)ﬁom ad i aiibeood, MG d{aGepihe (IBOFESSEG)
M and the resulting suspension ngﬁextracted with
r

Et OAc (3 x 3 nL). The conbi ned i c phases were
concentrated, dried (Na2SO4) an ified by HPLC

Exanple 72 - 8-Brono-11-(pi peeAzZi n-1-y1)-di benzo [ bj]
11, 4] oxazepi ne (189JO4

N

H
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(-NH N---) [0225] 5-Brono- 2-fl uoronitrobenzene (220

nmg, 1 mmol) and nethyl 2- hydroxybenzoate (304 ng, 2
wonwk)6328s e reacted according to GP5 to gi ve 3BCTSD4/043224

the title conpound (189J048A). MS (ESI) 358 (MH).

Purit r 5 Pl B .

er azin . 1 VYR e B Bndeb pa s Rl methytbenzoic

dcBD P61 2ad, | @6rmmcﬂ)’ olen zenced( detbrding td GPDI) gined Mty lof the title

2- hyd 4 2 I ted

Govbiaf MEOFRSERe" M Bl Gy bibrec M orpaanaoo.
%x;a;ﬁgg@‘ﬁ%npil‘zg (/55' )— 280 (M thy Py Ihiberda0tn MAS M N Rmethyl-s A
di'b@lzbf;braiFllcﬂd{azenLe aXOREISBA) - di benzo[ bj 1[ 1, 4] oxazepi ne

(189J050A) WO 2005/ 063254PCT/ USZOO@&IO43224
[ 0227] 4- Chl or 0- 2-f | uor oni t r obenze 75 ng, 1 mmol)

and met hyl 2- hydroxybgrizoat e (30 , 2 nmol) were
reacted according to G5\t o.giWexl7 ng of the title
conpound (189J050A). M5 (H 314 . Purity for
M (UV/ MB) 100/ 100. Exan-€b#ofo- BHhoX
-11-.azffi-1-1-aa___ jp_3enzo bHL %4 aze ine

(189J0508) , o _
( NHIRLe4]) 4‘ITIW2§] witrohengpBithioride B &himeg.obénmerd) @nd52-amino-5-

TSR A0 B b Y W AR MBEF P0G .2 ms o e
tﬁle&oﬁ‘@omfld {ISeFES8ED. qummisl((mqéboﬁ&a)y fomH+E$@/Nfﬂ%4 00/85.

Purltyfor I\/I—H(UV/I\/S 6. Exanple 76
231 > yl-b t-fpiperazin: by y)-Sdi- d,lbenmlib Elfjl pldiazepine

[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-yl)-5H-dibenzo[b,e][1.4]diazepine (203FE03)

N

Cl< i :N\ Ci

N
H

[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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[ 0229] 5- Bronp- 2-f | uoroni trobenzene (220 ng, 1 mol)

and net hyl 2-hydroxy- 4-nethoxybenzoate (364 ng, 2
wor@b)e32es e reacted according to GP5 to gi ve 1BCTSID4/043224

the title conpound (189J050D). MS (ESI) 388 (M).

BUbidly far MH+s BN b1 9QineBXRMRYB-5- dibenzo[ b,e][ 1.4]diazepine

3- Vet hoxy- II-(pi perazi n- I-y1)-di benzOIMLT, 4Toxazepi ne
(1aFNBABO0E)

( NH N---) [0230] 2-Fl uoronitroben e (141 ng, 1

nmol ) and net hyl 2-hydroxy-4- metfdoxwbenzoate (364 ny,
2 Mol ) were reacted according to@? to give 33 ng of
the title conmpound (18939Q5 NMR (ESI) 310 (MHH).
Purity for M# (UV/ M5) 10 . aqpl e 78 -

7- Chl or o- 3- net hoxy-11-(pi p i 1) - di benzopfirl, 4]
oxazepi ne (189J050F)
( NHN--) [ 0231] 4- Chl oro- 2-fl uoroni trobenzene (175

mg, A0he@I ) atometliflio@aityadenzepe 4586t hogybe&n@oatmol) and N-

3 , 2 l).were reacted according ta GP5 ive
by Risi G Ht (190 B cbgatnh NIDGI086ALor s (G 1§ 1.6 mg of
RS por RS pOIING RSN FEPD Bty for MIT (UY/S) 9074
Exairhflé 26 Genesbgepedee £ 169ID50H)

[ 0232] 5- Chl or 0- 2-f| uoy oni t r obenzene . 5 ngy, .1 mol,
and nB1e8]] 2Ahwt5;@yotr an gl P%Hz%%% i]@g@,za @gt:luozom)crobenezene €

T A 6oh AR A1 T 800 BR CHCRE PLAP) BB fpTedla to 140°C for
1Phisur} ynd then Mibwédbd MBhinl@OMml@thperature. The mixture was diluted with water
and washed with EtOAc (2 x).

[0169] EtOH and Na,S;04 (5 eq.) was added to the aqueous phase and the

—Z

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.

[0170] 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;SOs), and concentrated.

[0171] The residue was taken up in dioxane and added to a mixture of TiCly
(1.1 eq., I 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
HCl (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 extracted with

EtOAc (3 x). The combined organic phases were concentrated and purified by HPLC.
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Exanpl e80- 8- Br onp- 4- net hyl - 11- ( pi per azi n-1-v1)-di benzo
[ ML1, 4] oxazepi ne (189J051A)

WO 038§B5Br ono- 2- f | uor oni t r obenzene (220 ng, 1PETDEI004/043224
and net hyl 2-hydroxy- 3-nethyl benzoate (332 ng, 2
EXiRiple ¥LE . 3-BRHGH- 134 R 1 )57l SlInVAT 12¢Qdﬁi§e&£e (1661028)
the title compound (189J051IA). Nb (ESI) 372
Purity for M+ (UV/ M5) 100/ 100. He 81 -
4-N®thy1-11-(piperazin-l-yl)-dibgﬁ?\

[bj 1[ 1, 4] oxazepi ne (1894051 N
[ 0234] 2- Fl uor oni tr obenzen 1 1 mmol ) and net hyl

2- hydr oxy- 3- et hyl begég 32 2 mol ) were

reacted according to 't o gigk ng of the title

conpound (189J051B). Ms (ESI) 294 (MH+). Purity for

M+ ([OV/NB) 92/DRhloro-4-fluoro-5-nitrobenzene (1.26 g, 6.0 mmol) and 2-

Trgn&%n&omacgixégg%lg? @C%g‘@ér%gj(agcltepdegc%grldrllngltoy(l}%Z to glve 16 mg of the

tﬁgl@e!\é'drllmbu)lﬁi 16a691g§%e}vﬁs @%?% ﬁ%ﬁk);%%"r oxmt e )( 2 )

Bxgmple m28) wer &l l‘l@iﬁﬂhﬂd- la¢lg-@rilifingrontetiGRS H-dibghxseg b, 21 1.4 ]diazepine
of the title conmpound (189J051D). Ms (ESI) 392
23byrity for M4+ (UV/ MB) 100/100. Exanple 83 -
2, 8-Di brono- 11- ( pi perazin-1-yl)-di [bil[1, 4] oxazep
ine (189J051E) ( NH N-- ) <

gt

[0173] 4-Fluoro-3-nitrobenzotrifluoride (1.25 g, 6 mmol) and 2-aminobenzoic

acid (274 mg, 2 mmol) were reacted according to GP2 to give 12 mg of the title compound
(166J023). MS (ESI) 347 (MH"). Purity for MH* (UV/MS) 81/98.

Example 29 — 11-(Piperazin-1-yl)-5H-dibenzo[b,e][1.4]1diazepine (160FE19A)
NH

o

[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 (ESI) 279 (MH"). Purity for MH' (UV/MS) 100/100.

Example 30 — 8-Fluoro-11-(piperazin-1-yl)-5H-dibenzo[b,e][ 1.4]diazepine (160FE19C)
NH

N
F\C[N\E >
N
H
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[ 0236] 5- Bronp- 2-f | uoroni trobenzene (220 ng, 1 mol)

and net hyl 5-bronp- 2-hydroxybenzoate (462 ng, 2 mmol)
wowees/osract ed according to GP5 to give 0.7 ng PET/URM04/043224

title conpound (189J051E). Ms (ESI) 436 (MH). Purity

L, T AP S8y a1, LA i bl i

(wn ng, -2 )mncﬁlb)%?e} %aEiedcncocvrﬂtngdbdﬁEZ’sm@ g(ve4A29 myg of thmatitly compound

d b 2 mmol

GRS O o N A 39 the
d 189J J ..
E}la%ﬁ?e "‘PJEU” ( 818 mgmn-&/%lﬁgggég%g;@;)f]dmg%ﬁ&é-carbomtrlle

for NHEF (LCTVAVB) 95/99. EXa
(1 @0MR ®I)- 7- chl or o- 11- ( pi per azi n- 1- y1)-di benzo[ V]

11, 4] oxazepi ne (NH N----)

[0238]4 Chl oro- 2-f uoromtrobenze e ng, 1 mmol)
and met hyl 5-brono- 2- hydroxybenz 462 ng, 2 mol )
wer e reacted accordi ng N©@_GR |ve 17 of the
title conpound (1893051G) (ESM)—392 (I\/I—H) Purity

for M4+ (UV/ MB) 100/ 100.

[0176] 4-Chloro-3-nitrobenzonitrile (1.10 g, 6.0 mmol) and 2-aminobenzoic
acid (274 mg, 2 mmol) were reacted according to GP2 to give 4.7 mg of the title compound
(160FE19D). MS (ESI) 304 (MH"). Purity for MH" (UV/MS) 100/86.

Example 32 — 8-Bromo-11-(piperazin-1-y1)-5 H-dibenzo[b,ell 1 .4]1diazepine (160FE19E)
NH

N
Br\@[N\
H

[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 (MH"). Purity for MH" (UV/MS) 100/100.

Example 33 — 8-Methvl-11-(piperazin-1-y1)-5H-dibenzo[5,e][1.4]diazepine (160FE19F)
NH

e

[0178] 4-Chloro-3-nitrotoluene (1.03 g, 6.0 mmol) and 2-aminobenzoic acid

(274 mg, 2 mmol) were reacted according to GP2 to give 1.6 mg of the title compound
(160FE19F). MS (ESI) 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 mmol) 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 e8611- ( Pi perazi n-1-y1)-8-trifluoronethyl -di benzo
17V] 11, 4] oxazepi ne (189J054A)

WO 03052541 uor o- 3- ni t robenzotrifluoride (209 ngcTnmzmmmmn24
nnDI) and net hyl 2- hydroxybenzoate (304 ng, 2 mo

PRIGA"FACLAE ERING BB, Jfen GRel Bath¥ et O gaethte mixture was

dhakenMtH6 5CCONLMBh. THO nidikanoExaspdneov@d at rethubved pieksurd add the remaining
-(piperazin-1-y1)-8-trifluoronethyl-dib enzo [kflf

crude pradut & purified by HBAC)

[ 0240] 2- Fl uor o- 3-ni trobenzotrifluoride (209 ng, 1

nmol ) and met hyl 2- hydroxy- 3-nmet hyl benzoate (332 ng,

Exatipdé 35 WSEElubRA6-hefbr 2 04yilil NE- dlberﬁ’ﬁ; dlozepines180FWap) of

the title conpound (189J054C) . ) 362 (MH).

Purity for M+ (LTV/ MS) 100/ 100. \iﬁﬁle 88 -

8- Fl uoro- 11- ( pi perazi n-1-y1)-di beRzofbfl [1, 4]

oxazepi ne (189J054E) [FQ2 N5<zDi fl uoroni trobenzene

(159 ng, 1 nmmol) and neth

nmg, 2 mmol) were reacted GP5 to give 14

ng of the title conpound (189J054 / M5 (ESI) 298

(M*Qi%g PR (e BRs B LIS Pres s peppine (1 me

ghm[)l?zvé‘a?s] I%aﬁecp‘af:éo'r'&hg ) [dEbRNZSH 1(1%5)? tHY tltl\]: cﬁH@'oﬁmd isolated as

hyl  2-hydroxy-4- net hoxybenzoa
omdﬂte sl 60FEGD T BIS (é?xS&)oZ%l (h/ﬁ‘ﬁ)OPl@Rﬁ fd)rd\/I@i \(UWMS) 19§/100.

the title conpound (189J0 EST). 3
a3 :, ‘g, ! I u~ 2- {lu0se eth esul)fon 1erazm—1 N-5H-

11- 1-y1)-di b
SPRLES AR TR (7 g v o

@H

‘.

-G

[0181] 2~(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 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-yl)-5H-
dibenzo[b.e][1.4]oxazepine (160FE13B)

[0182] 2-(Trifluoromethanesulfonyloxy)-11-(4-methyl-piperazin-1-yl)-5H-
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 (ESI) 428 (MH"). Purity for MH" (UV/MS) 98/100.
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[0243] 2, 5-Di fl uoroni t robenzene (159 ng, 1 nmol) and
2- hydroxy-3- net hyl benzoate (332 ng, 2 mMmpl) were
WO e@sexrtsaccording to GP5 to give 9.8 ng of theCT/UB1004/043224
compound (189J054G. Ms (EST) 312 (MH). Purity for
M+ (UV/ M5) 100/ 100. Exanpl e91-2- Brono- 8-fl uoro-11
-(pip era2|n l-yl)-dib enzo [ bf] 11 4] oxazeplne
fdflimrane pyelinorEhes I

Hf 28N E) 02 B34 ’DE

TR T R
t he t itle conpound (189J054H) . NHESI ) 376 (MH).

Purity for M+ (UV/ M5) 100/ 100.m)e?<arrpl e 92 -

8- Met hy1- 11- (pi perazin-1-y1l)-di zo[ bil 11, 4] oxazepi ne
(189J058A) (NH [ 0245 -Fhud¥sK 3- ni trot ol uene (155 ny,

1 mol) and net hyl 2- % af? (304 nmg, 2 mmol)

were reacted according to” GRs¢ ji <4 mg of the

title conpound (189J058A). Nb ( (—‘I\/[11+). Purity

for M# (UV/M5) 100/98. Exanple 93 -

- Met hoxy-8-nethyl -11 -(pip erazin-1 fll -di b enzo [bil

[1, 4] [08831z e pBr(chlproaR{iDiT®BIomgtNHesulfonyloxy)-11- (4-methy1—p1perazm— -yl)-

B Bt ST A b 573 0 give

[ f t ®irity 18 MH*
B L B Dy s B L R t%surf.% (OVIMS)

TO9/100k (UV/ MS) 100/ 98. Exanpl e 94-

azin-1-yl)-5H-

itk 211 L4 T lsm@ ﬂS(ﬂ@l@E 2- hydr oxy 3-

ne y zoat e ny, ) were reacted according
to GP5 to give 24 ng of the t|tIe czﬁﬁb@hd (189J058C).

M5 (ESI) 308 (MH). Purity for ) 100/ 98.

[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 the title compound (160FE13D). MS (ESI) 427 (MH"). Purity for MH" (UV/MS)
100/100. |
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., 1 M in toluene) and the amine (1.0 mmol) in dioxane at
50°C. The resulting mixture was stirred at 100°C over night, and then allowed to obtain
room temperature. Aqueous HCI (3 mL, 2 M) was added to the aqueous mixture 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

3mL). The combined organic phases were concentrated and purified by HPLC.
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Exam |l e 95 - 3- Met hoxyll-di benzo b 1 4 oxaze hie
(1897062A) [0248] 2- Fl uor o- 3-ni trobenzotrifl uoride

W@ 209/06254 1 ol ) and net hyl 2- PCT/US2004/043224
hydr oxy- 4- met hoxybenzoat e (364 ng, 2 mmol ) were
LeRpIE A090PHAGi0-yfEf{ M6 AthifRohf (16beatiA) e
conpound (189706ZA H rrty ror

M- (UV/ MS) 100/ 95. Exanple 96 omo -11
- (pi perazin-1 -y1)-8- trlfluoronégZ- -di b enzo
[bj 1[ 1, 4] oxazepi ne (18970628
[ 0249] 2- Fl uor o- 3-ni tr obe fifNuoride (209 ng, 1

nmol ) and met hyl 5-brono d yWoenzoate (462 ng, 2
nmol ) were reacted according o0\&3 to give 11 ng of
t he t|tIe conpound (1897062B) ESI) 426 (MH).

Puri t)18Qr Qibee)b, ﬁ]bb%]ﬂ@@zepmci\hﬁne 423 - 1&g, CH).br oumol) and

PR LR SRl b Sl Bsrgoe o bl nto"%“l%% rﬂ'zﬂt%eof the it

cbﬁ@Buﬁd}(l@FBﬁDA) MS\ESRLOW (MB). Mﬁf;%ytm*zgw 1877990,

ny, ) were reacted according to GP5
Eﬁg@@l@ 421.: 1] r(Pinerazimpaidnd 3 (dilgeire s %bemg@m 4]benzothiazepin

[ggﬁgﬁ7pfurlty for M+ (LNUAED 100/ 100. Exanple 98 -
procedure 6 (GP6) [0251]A m xture of a nethyl
am nobenzoic ester (1.0 mmol), a NH
fluoronitrobenezene (0.5 mmol) and CsCOB (0.33 g, 1.0
nmol) in DVF (3 nL) was s |rredhpt for 2 h. The

m xture was diluted w 0 m.) and washed wth
2 M aqueous NaOH sol ut L on 1 dried (Na2SO4),
concentrated, flash chrdhatogrsa (Si 02,

t ol uene: hept ane: Et OAc-system, and concentrated. The

r eS| (ﬂﬁlJHW\]vas 2,akzihydrp- i 4+b3tdod{odirely, 7- btnM]amquazepnm(uH) -one
and the resulting m xture was stirred

dde
( m@e f@mﬁ) dd aw&ra@tt@r{%%vtéa mprgoly Byeae meactrginaccording to GP4 to

SR Gy AMEOHE (IR (R Pl v

GEVDAS)QQ©X) The conblned organi ¢ phases were dried

(Na2SO4) and concentrated The reS|due mas taken up in

EADRIC Aod orlay 11 gkldigzepam- 1 y1-35 : f apide (160FE16A)
Na2S204 (O 44 g, 2, 5 mol) in mater pywas added and the
resulting mxture was stirred for \JS The m xture was

diluted with water and washed wit M aqueous
NaOH sol ution (2 x 5 nL) and thenydri‘ed (Na2SO4) and
concentrated. [0252] Thelresidue=yas taken up in
CH3CN, 1-et hy1-3-(3- di net pyl ) car bodi i m de
hydrochl oride (143 ng 0.7
hydroxybenzotriazole hydrate ( 6
trie h antneﬁ£311 4, nmol
1hy|8a W&p?rlpcﬂlmir@@dzeamhbte&[1aﬂﬁlamp;mwtene (25 mg, 0.1

xh heate

s TORRSSIALTS DA 0 DT B EgPE0M e
mEhe thie xitler @nyremdi(L 60FE] 6Wi)t RIS 327 L Pty for MH® (UV/MS)

sat urat ed aqueous NaHCCO3-sol ution, dried (Na2S®»4) and

centrated. The residue was taken up in di oxane and

added to a m xture of TiCl4 (0.55 nL, 0.55 mmol, 1 M

in toluene) and piperazine (0.22 g, 2.5 nmmol) in

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 HCl (3

m., 2 M and then the aqueous phase was extracted wth

Et0OAc (2 x 4 nlL). To the agueous phase was added

aqueous NaOH (6 nL, 2 M and the resulting suspension

was extracted with Et 0OAc (3 x 3nlL). The conbi ned

organi ¢ phases were concentrated and purified by HPLC

Exanple99-2-Brono-8-nethy1-1fﬂ%piperazin-l-yl)-dibenzo

[ boxazepi ne (189J063A) (NH

"', 0.75 nmol ),



WD 2005/ 063254PCT/ US2004/ 043224

[ 0253] 4- Fl uoro-3-nitrotoluene (78 ng, 0.5 nmmol) and
wWOoreaolpb325+4 br ono- 2- hydr oxybenzoate (231 ngy, 1 PODUF2004/043224

were reacted according to GP6 to give 13 ng of the

Balaldyfe CAATRO UG S(ARBSRAibendS b(HiT! 4] didspihdMith)- RW-dintethyl-ethane-

for VHF (UV MB) 1007 100. Exanpl e100 -

[72-Giinuine ( WOOREABY]1 - 11- ( pi per azi n- 1-y1) - di benzor bj 111, 41

oxazepi ne (189J063B)

[ 0254] 4- Chl or 0- 2-f | uor oni t r obenzene ,\(88 ng, 0.5 mmol)

and nmet hyl 2- hydroxy- 3- et hyl benZoate (166 ng, 1

nmol ) were reacted according to 6 to give 24 ng of

the title conpound (189%@638 . NHEST) "328 (MHH).

Purity for M+ (UV/ M) . Exanple 101 -

8- Phenyl- 11- ( pi perazin-1- i besizojbJ111, 4] oxazepi ne

(189J064) [ 0255] To a m xt ur e f prono -1 OHdib

enzo [bf] [1,4] oxazepin-11-one (189J056) (30 ng, 0.12

ol )[owﬂnzersecmfdmilo datgideb-{ib8navb, e} 1 ¥fdinzepine- BRdhe (25 mg, 0.1

K2CO8 (34 ny nﬁq)i_ i n deoxygeni sed

mploh)esnsl Mmm@y]@myga ipmigs(44dargd 0.5 mmol) were reacted according to

%%L?}aélvsé(%dn‘%hh in %8 Bftﬁ%hl %h%?“?? U r@%\,\égg gt( @Ifgﬁal(lelH ). Purity for
M@Q@W/quoonog m crowave oven (140C, 15 nmin). The

m xture vvas dil uted vvlth EtOAc washed with saturated
i R ‘ AdiaTes 1neah}+vl)-N N-diethyl-ethane-1.2-

Cﬂgoncegﬁgﬁ@%ﬁo g| ve cr ude 8- phenyl lactam A mixture
5 di ate 8-phenyl lactamin dioxane (1 nl)
was added to a m xture of TiCl4 (027 nL, 0.27 mol, 1
Min toluene) and piperazine (0.103/g, 1.2 mmol) in

di oxane at 50C. The resulting m evwas stirred at
100C over night and then all owed(to obtain room
tenperature. To the m xture was added aqueous HCl (3
m., 2 M and then the &gueocys 'ph i
EtOAc (2 x 4 nL). To the Jaquous phgse was added
aqueous NaOH (6 nL, 2 M and jul ti ng suspension
was extracted with Et OAc (3 x 13 The conbi ned

cor o o8he” BHRRE S0 Bt Tclo DA F A BRI G2 me. 01

RO N@Sdléﬂllj}'le@lﬁlléﬂeﬁﬁnﬁihe (1533 1hd, ON5 indmb/B QGidre reacted according to GP4
concentrated and purified HPL'C tgél ve 16 of

t he
ttalgweewdngm rilde {itle $ompaynd N!SOEE@?) (ESpiBy3 (MH Dt Eurlty for MH"
@WM / M5) 100/ 99. Exanple 102 -

P31 L1- (pi peri di n-4-y1) - 5H di benzo [b, el [1,4]
AR 44 L 18 HREREA) - (4-m£t9€15[§]4’5rd1%‘aﬁi P—Q/DLQYJdﬂieﬁﬁo[b e][1.4]diazepine
I odide (generated fromof 4-CBZ-priperidyl 1odd

(160FE16F)
/
(N
N\)

N
H

[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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(345 ng, 1.0 mmol ) using zinc netal and di bronoet hane)
(0.8 nunol) was added at 50C to a solution of
W@ 250628 or o- 5H-di benzo [b , e][1, 4] di azepi nePCT/US2004/043224
(160FE64) (106 nmg, 0.4 mmol) and PdC12(PP113)2 (18 nm,
. e N
e o e o bt gty for M
SA/M 1O/ 1A CL- sol uti on. The resulting mi xture was

th ether and the co ned et her eal
s 0 ! qragi ; -d [%, e][1.4]diazepine

cl
aaaL VA A AP Q-FE-

oS \ Wa St YV s SHC—CH S ,_uv-..,o_
febEERIAYON fol lowed by concentration at reduced
pressuré of the organic phase gave a crude product.
BBr3 (100 | A) added at -30C was H to the crude
product dissolved in CH2C12 (1 . /The reaction
tenperature was then sppw y i
i ndi cated conpl ete converg of\the starting materi al
and Et 3N, H20 and Et OAc werelseg/ gl |y added to the
reaction mixture. The organi c Nhase/ was washed with
brine and dried (Na2504). Filtration foll owed by
concentration at reduced pressure gave a crude

product, which was purified q¥ HPLC to give 2.3 ng of
the tIOUPH corpfobinre-¢-Teiee 7 O-dipsdiopdibynzgitpe]f hldiazepine-11-one

ri . | 3 - .
Sy} Mg P Rind BBy 1S AT P E e psondips to P4 o
divd 194hg difane pitecdfnEG1B)FE20A)[ 025 (F4D)B4m(MH Y. Mairity for MH"

und (160FE67B) was isol ated as a by-product

title conpo
GWMS@%’&%hesis of Exanple 102. M5 (ESI) 402 (M).

Bt 1Y 48 O AMEE L YEY BB Bliar 8P 1304 din NG Rlane-1.2-diamine
cedure 7 (GP7) [ 0299] T Xture of a 2=ar ZorC

p AT ILLILLL®A %1+

@c0EEA0B)eq. ), a 2-fluoronitrobenezene (2 eq. or 3 eq.)

and K2CO3 (3 eq.) in DVF was heated to 100 for 2 hour

then allowed to obtain roomtenpe Ure. The or gani c

phase was extracted with 0.1 M aguequs NaOHsol ution (3

X). The conbi ned agqueous phases were acidified with 4

M aqueous HCl and extract Et 0Ac (3 x). The

conmbi ned organi ¢ phases drijeh (Na2SO4) and

concentrated. The residue N up in EtOH and a

solution of K2CO3 (5 eq.) andHNaZ5204 (5 eq.) in water

was added and the resulting m xture was stirred for 1

h. The mi xture was concentrated and the residue taken

up i noBHAC. ' ; | ghdtd i1t bR

1L (3T ang T nam et AF et SRIERRE Y (1 me,

Ol vimded) et V(7B dihethyldthytenediamizien(88 nog, d dhinenqpheseesreamedaccording to
entr d. 59].The resi e in | ene X

GRETT RierkEia PR e Sravcniad (CoqtReh ¥, 4 S5LIEDS. puity for

MH@EUV/MS?W@)/’E@G{W was diluted with Et0Ac, washed with

sat urat ed” aqueous NaHCCO3-sol ution, dried (Na2SO4),

onpdand9 atléd 1.4aDcthzepash-yitSrbdibewof aglitd]diGicfihe (160FE20C)

hept ane: Et 0Ac system Exanple 105 0

8- Bronp- 5, 10- di hydr o-di benzo[ b, elLN[ 1 ,4]

di azepi ne- 11- one ( 166J031) w(

2005/ 063254PCT/ US2004/ 043224

[ 0260] 5- Br omp- 2-f | uoronitriben\ Ne-(1.6 g, 7.4 mml)

»
W,

and 2-am nobenzoic acid 50 g, 6 mol ) were
reacted according to GP7\ g-giVv nmg of the title
conmpound (166J031). Ms (ESI) &8 . Purity for M

(W) 93% Exanple 106 - 5,10-Di hydro-di b enzof b , el
[1,4] diazepine-11-one (160FE15A)

[ 0261] 2- Fl uor oni trobenzene (847 g, 6 mmol) and

2- am nobenzoic acid (274 ng, 2.0 mmol) were reacted
according to GP7 to give 130 ng of the title conpound
(160FE15A) . 2



Exanpl e 107 - 8-Fl uoro-5, 10-di hydro-di benzo [ b,
e] 11, 4] di azepi ne-11-one (160FE15C)
wQ 08AdRs4- Di f | uor oni t robenzene (0.96 g, 6 NMMOPQT/EAZN04/043224
2- am nobenzoic acid (274 ng, 2.0 mmol) were reacted
accorygh to | |
(oot od, | “ETIDmaug S b AP Bl En 1t (RCATRRRES) @1 me
Ce] [mnal)] d]il(hh@rpoplperélﬂlﬁa EE®ng, 1. 0 mmol) were reacted according to GP4 to give
0263 |nethyl 40 ). and
% %mnﬂua b@Fe‘FrzOg?) IS (@@Drﬁ%%sl’%faefar ML (UV/MS)
gg xture of 8-chloro-5, 10-di hydro-di benzo[b, e] [
1,’4] di azepi nell-one (2.45g, 10 mmmol) in dry tol uene
Hx2thpid )50 FheVri8xEluse-aslitshadk @] [di4]dateping-1 2R1)-NhMedimethyl-ethane-
t enper.at ur e S then decreased and the excess
l&?ggéﬂﬁﬁéﬁﬁﬁﬁzwglne and phosphorus oxychl ori de were
renoved at reduced pressure using an oil punp. The
remai ni ng oil was dissolved in dioxane (20 m) and
aqueous Na2C33-solution (10 mM, 2 Avas added. The
t wo- phase m xture was shaken at Cptor 30 mMm The
tenperature was then decreased ang,ether was added to
the reaction m xture. The {l  phase was washed
with saturated aqueous Nj on, dried (Na2SO4)
and finally concentrated a \ﬁ pressure. The
obtained oil crystallized upongstanadi ng at room
tenperature. Recrystallization (heptaneether) gave 1.8
(69 %9 of the title conpound (160FE64). 1H NMR

CDCﬁﬁiPﬁ ‘. 9-3111’(_@'?—:5,19}).-?@y%r§-&3é%035 %[g&%ﬁaﬁ%}?l%%-}(ldt 3 L160FE15C)
(23 Frl)l%_lz@lEiﬁm()?d.smcﬂN'?‘»/'—di:htte’ciﬁyl@iah&l]angdlhl%ﬂne ?&85§1§éd 0 #nidl) dere reacted

(bs, 1H).
asz@zdmg to AEP4to gigs] bmelghe fitle meourndz@ 6OFE201D), MS (EST) 299 (MH").

1.0, 119.8. Exanple 109 -
Pé‘“&&’&irl\iﬁ @9%\?[%& @(L hny1-5H-di benzo [b, el [1,4]
Fkia@ s Ne g H664850A) [ 1.4]diakGR2841 A'I-BHX&H&&OM e][1.4]diazepine ( 160FE16A)
8-chloro-5, 10- dlhydro di benzo[ b, I, 4] diazepi ne-11
-one (500 ng, 2.05 mml) and
2,4-bis(4-nethoxypheny1)-1,3-dithiaH2,4-diphosphetane-
2,4- disulfide (480 ng, 1.19 mmol ) Nn tol uene (4 ni)
was heated in a capped tube in a/mcriowave oven (120C
30 mnutes). The m xture was chroyat oggr aphed (Si 02,
hept ane: Et0Ac, 2:1) to give 599-png of the internedi ate
thiolactam To a m xture he i\nternmedi ate
thiolactamin THF (10 ni) add bl (633 1AL, 10.3
nmol ) and the resulting m xtur s=/heat ed at refl ux
for 4 h. The m xture was concentrated to give 610 ny
of the crude title conpound (1663050) (purity 509 .

F020ap sl a b S S iy OBR b o LAl rcate; 5-g% (160FE1SC)

(@ﬁnﬁﬂ?'l)mh@l)% Gdro nﬁﬁ)férdzh)e ("1‘@)0 W@%m"ﬁgg ‘%\?jere reacted according to GP4

 am ne FOp-W S
to gsvel 19 ng of bhthb awagpoahd (ﬂ\ﬁlFBQ@EkaMSl (lESf{)obhh (MH ). Purity for MH"
After 30 m nutes, water was added, the
R 2ota80 ot | ured with CH2C12, washed with saturat ed
aqueous NaHCO3-sol uti on and saturated aqueous
NHAC1- sol ution, dried (Na2SO4) and concentrated to
give 3.9 g (95% of the title conpound (189J010). 1H
NWVR (CDC13) 8 7.54 (m 1 H), 7.32 (m 1 H), 7.22 (m 2
H, 3.9 (m 1 H, 3233 (m 1H, 3.13 (m 2 H, 1.26
(t, 3 H J=7.2 H), 1.05 (t, 3 H J=7.0 Hz). 13C NWR
(CDC13) 8 168.5, 139.0, 132.8, 130.0, 127.61, 127.59,
119.3, 42.8, 39.0, 14.0, 12.6
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Exanpl e111- 2[ (4- Chl or o- 2- et hyl pheny1) - (4- net hoxybenzy
1)-am no] -N, N- di et hyl benzam de (189J026) 0 C
wWQ OR6M3R64 a m xture of /V, N-di et hyl (2- br onrobenegT/psavodes3224
(189J010) (1.41 g, 5.50 nmol) and

Ermi107 §2 2- Ry baREL-

| —N—1eth 1-ethane-1.2-
deoxygeni sed toluene )

dlaridiner(b6QEEX2ac - BINAP (110 ny, O 17 mml) and Pd(OAc)Z
(18 ny, 0.08 nmml) and the resulting, nixture was
stirred under Ar for 14 h at 80C. Th¢ m xture was
filtered through celite, concentrgted>and flash

chr omat ogr aphed (Si 02, heptane: Et &g 10:1-4:1) which
gave unprotected interngdi ate (1.50 Q)

cont ai ni ng about 15% i npur 67] The m xture
containing the internedi at lved in DMF (20
nm.). p-Met hoxybenzyl chloride (ﬁ) , 6.6 mol) was
added and then NaH (0.23 g, 5.6 mml, 60%in m neral
oil) was added portions-w se. The resulting mxture

quenzlhi%ﬁ 0%151&9 n#@ r at éﬁﬁégﬂ@g%g}%gﬁqom (25 mg, 0.1

t t
S e s 1) el pesting o et

ginaZS0M)g of direc Gt reatrpduah 1 60FER). cMiSo(B8IpGOapMEH"). Purity for MH"
uene: EtO0Ac 10:1) to give 1.66 g (68% of
(bs)é%)ﬂ%%onpound (189J026). 1H NVR (CDCl3) 8 7.35
nn?e H, 780 (m 1H, 7 @%quo %? (ﬁ%s vs 5"&1meﬁw?i!up§fgzm— 1-y)-5H-
6.80 (m 2 H, 454/4
di-lzénzolfzbeﬂﬂl 4 6liaz8bine (IH0FB3FA) 2H) 3 03 (m 1 H), 2 48
(m 1 H, 2.17 (s, 3 H, 1.01 (t, 3 H J= 7.2 Hz),
0.97 (t, 3 H J=7.0 Hz), 13C NWR (CDC13) 8 169. 6,
158. 7, 146.53, 146.51, 137.0, 1319\, 130.9, 130. 4,
4

S.

129.6, 129.3, 128'.7, 127.8, 127 26.3, 122.8,
121.4, 114.0, 57.1, 55.3, 43.3, 3 19.1, 13.9
12.9. M5 (ESI) 437 (MH#). Exanple

y

2- Chl or 0- 5- (4- net hoxybeyiz 5N dr odi benzor bAaze
pi n-11-one (189J027) [ 8] To m xture of

di i sopropylam ne (1.09 ni, ~7 8N and N, N, N, N-

tetranet hyl enedianmine (1.17 mLH 78 nmmmol ) in dry THF

(19 nL) at -20C was added nBuLi (5.54 nL, 1.4 Min

hexane) and the resulting m xture was stirred at -20C

for Horogjut 88 ChI&@ns, 20-Hibytitet @b&zo[b,e][1,4]diazepine-11-one (25 mg, 0.1
2[ (4-chl or o- 2- et hﬁl phenyl) - (4- net hoxybenzy )-am no] -N

mrReh) eanﬁyqr@@r&&:ﬁraet ylp@@na@g@)(l(li 188, 40 Brblhwar Jeaftad according to

THE ( [ dded an tin ur
G ogiveytaamit ot BB B come iR ORI M ST Shh e - pusiy o
MM addiNispno@B2sat urat ed aqueous NHACL-sol ution. The
mxture was dlluted W th EtOAc washed with water,
& - 3 s B piperafinalsil)- 5H-d1benzo[b e][1.4]diazepine
graphed (S| 02 toI uene: hept ane, 7:1-1:0) to
ng (59% of the title conmpound (189J027). 1H
NVR (CDC13) 6 8.15 (dd, 1 H J=1.8, 8.0 Hz), 7.43 (m
1H, 7224 (m 4H, 7.17 (d, 1 H J=8.6 Hz), 7.12
(dd, 1 H J = 2.4, 8.6 Hz), 7.ngg>\dt, 1 H J=0.8 7.0

Hz), 6.81 (m 2 H), 5.09 (s, 2 MHOO (s, 2 H), 3.75
(s, 3 H: 13C NMR (CDC13) 6 190. .1, 149.5,
146.2, 134.1, 132. 4, 1§g.3 1 129.1, 129.0,

128.6. 127.3. 126.4. 1 §Tii:EeIf
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118.5, 114.2, 55.5, 19.3. M5 (ESI) 364 (MH+).

Exanple 113 -
WQ2{08/0&1250r 0- 2- ni t r o- phenyl sul fanyl) - benzoi ¢ arCTUS2004/043224

nmet hyl ester (189J009) [0269] To a m xture of

5-chl oro- 2-ni trof | uorobenzene (176 ng, 1 mmol) and

nmet hyl thiosalicylate (275 [LL, 2 mmol) in DMF (5 i)

was a0dee] Cs3aTHof®5.2 0niihydd-diveto[aat 1 idiazepsme-1i-oge (25 mg, 0.1

RES 1B263bbbinabed S P b il ins o oo
%@é 9d HDAFSR e g&g}g&iﬁqﬁ 166013 'ﬂESI])_ 341 &MH)) Purity for MH*

hr omat 6gr aphe t ane: t ol uen
@PW@MEG@ON@O(QZ@@ of the t|tIe compound (189J009) 1H

NI\/R (CDC13) % 15 (C_j 1- _1-%mera21 1.;(?) %—1-,,51 hemo]Tb'_%Fd;A]dlazepme

g 3:\]—88Hz) 382 (s, 3 H. Exanple 114 -
- 2- A no- 4- chl or ophenyl sul f anya- benzoi ¢ aci d net hyl

ester (189J011) [0270] To a nixt;}g of
7

2- (4-chl oro-2-ni tro-phenyl sul fanyl)=Nenzoi c acid
nmet hyl ester (189J009) (232 ng, O. ) in EtOH (5
nm.) was added SnCl2. 2H2 (812 .6 Mol ) and the
resulting mxture was s l‘iﬂ OC for 2 h and then
concentrated. The reS|due asi\tre wth ice, and
then Na2CO3 was added untll 0 was reached.
Et OAc was added and the slurry was filtered through
cel i t@200jhe BtOKerdhasalivso-wishanh vi(l/4] &&@Z@ﬁneanﬂone (25 mg, 0.1
bri ne, drledyéNaZSOA) and concentrated to give 149
1hd) andf2-methylpiperazise ﬁb&m@ (-4 89u0l) Were 1qacquoqcmd3@g39 GP4 to give

5% b g g 8 29 M v
R, (d, 1 H J=2.2 He), 6.80 (dd, 1 H J= 2.2, B.2

HZ) 676(dd 1 H J=1.2 8.0 Hz), 3.96 3
e - Chllora-bl-{Hbheti mrﬂzm-l—vl) 5 dlbenzo be][l 4]diazepine

[0201] 8-Chloro-5,10-dihydro-dibenzo[b,e][ 1,4]diazepine-11-one (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 (MH"). Purity for MH" (UV/MS)
100/89.
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[02711A m xture of

2- (2-am no- 4- chl orophenyl sul f anyl) - benzoi ¢ aci d net hyl
wW@210810632389J011) (149 ng, 0.51 nmol) and ALMe3P(BES20p4/043224

0.71 nmol, 2 Min toluene) in CHC12 (3 nL) was

Eié

MB_EIQMClZ and was acidified with 2 M aqueous HCL.
The organi ¢ phase was separat ed, §;i55 (Na2s&4) ,

concentrated and flash chromat ogr &@h (hept ane: Et OAc,
5:1-3:1) to give 38 ng (29% of t

(189J013). MS (ESI) 262CIWVHH). N=k
2-(Chl oro-2-nitro-phenoxy)
(189J029A) [0272] Cs2CC3
to a mxture of 5-chloro-2- nltzro gor obenzene (352

ng, 2 mmol) and net hyl 2-hydroxybenzoate (0.52 ni, 4

mol )[OQQZIDI\/F Na#l (2)mg b2 immal,e@ﬂ/otmmgmmakbﬂl} wasadled to a mixture of

o1 PG 1 YRt U ATRAL 0 i Y5 i totuene (1.5

tr d of h
RSP ool b 1] o ot Vg8 oy g i

wiés stireedt fo [1eh dllmqummndhc{dlBjBé@ﬁﬁAt) .of BhtuhdtEd @@[é@ﬂlg)NaHCOg solution (2

g OZThgad d@(tttlatwas fxtrlactgd w1t§ cbe‘:_tllzlyﬂ %he,qzand( t%e ;g:gm(o&w:d o_fgaqn(? phases were
c‘%hde?j (@Feu%)ﬁ jﬂ_i@ Lm&c%n%‘ltgé df]")t l%%lm’% 4\1/?s tai{igﬁ) ?13 ﬁ)ltgg% ('2_[5) Ii]IE) piperazine
(88 Aidg,( 5.1 Bmbd)). whx adrl:dde aﬁd't'he resulting mixture Was stirred at 100°C for 1 h.

- Chl or o- ](?H- di henz oxazepi n-11-on
Koy 5T L) 65 70] AR 4 st ok aied B thpapixture, The phases
\%&E Qgéb}até\@ﬁtﬂc?g% Ié(%hg 155940\9031%.4;2 %ﬁ{:a%{aegzwélth E (%AF (2 L) and then aqueous
4@ J0284)2 ¥5asmgded.  Thé basiolajjuédus @@Mﬁi@(tfﬁcﬁedmﬂl EtOAc (3 x 2

the resulting m xture was hydrogenat ed (H2 atm)
anggthg combapdrqreanie ghases M@gpgﬁn@iem 280gnand concentrated The residue

n e i, tol uene (
T Sy TR T —
(28X s ApheISr(ESD) 3217r(gmt)xpwt9 fdﬁﬁﬂgf(UlWMS aboB0g: over
nlght and then guench b addltlon of saturated
..... i s NHAC roergye- 1} -£pipenazine wenzo{b,e][1.4]diazepine

j . Et OAC vvashed vvlth vvater dr| ed (Na2804)
?66&5&?@ and flash chronatographed (Si 02,
t ol uene: Et OAc, 4:1), which gave 171 ng (42% of the
title conpound (189J029C). 1H NMR CDClS) 5 8.12 (bs,
1 H, 7.95 (dd, 1 H J=1.8, 8.0 H7.54 (dt, 1 H J
8 8.0 k), 7.20-7.19 (m 3 §~} 08 (dd, 1 H J =
M5 (ESI) 246

Itle conpound

= 1.
2.3, 8.6 Hz), 7.04 (d, g H
(M) . Exanple 118 - IZ{
3-Chl oro-5, 11-di hydro-di b
(189J059)

[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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[0274] To a m xture of 5-chloro-2-nethyl phenyl

i socyanate (100 pt, 0.73 nmmmol) in CCl4 (2 nL) was
w@odasdersd f uryl chloride (118 11,L, 0.88 mmol ) PEmusSDoRe43224

azobi s(isobutyronitrile) (catalytic anmount) and the

$108 84 ipdoMnet tklcCcotfsoundf(h sotathel ®PBRBN. MENGESY) ADYRIH™). Purity for

was al | owed to obtai'n roomterrperature then diluted
Mt K[J@FWZOOMQhed with sat ur at ed aqueous

of AlClS (160 ny, 1 2 mml) in begfennqa (1 rrL) was

added. The resulting m xture was red at 80 for 4h,

and then allowed to obtain roo'(ptél erature. The

mxture was filtered thioyghsa Short col um (Si 02,

hept ane: Et 0Ac, 1:1) to gi @ 49 of the title

compound (189J059). 1H NWMR » 8.18 (bs, 1 H),

7.92 (dd, 1 H J=1.2, 7.8 Hz)H 7776 (dt 1 H J= 1.4,

7.4 Hz), 7.34 (dt, 1 H J=1.2, 7.4 Hz), 7.23 (m 2

H, 7.07 (m 2 H, 3.92 (s 2 H. M (BSlI) 244 (MH)
Exanpl0204]19 -A SaiBruosrof Bobtodiob® h@-ditydfd-dibenzb[b,e][ 1,4]diazepine-11-one

' 1- 1 275] A f
@é?ﬁ ll) 2(6& orgge(%/}g g}%gc‘égtslggI( ﬁ62£)r?1ﬁ8]4§01q1@1)ém2e %ng@thylethylenedlamme

(Q nl? (?Ojll Mo‘?)r‘éf%l %ﬁgoﬂff'@%l%ggélg‘dngﬁén fSTH}S?Jt‘?Vrfe tedt in a capped

tdﬂ@fcfrdir da&b TH’d‘neamontmixamaMS dilbwed b vbthin rEdbMAempadture and then the
washed with 2 M aqueous NaOH sol ution. To the )

TEROAE Wﬁa@@hﬁfégnf@oﬂj%@?(é o, exabengeicadimn end ghegproduet was eluted with
ey %tdagige h@éﬁfr ; e%ﬁnéd%t}e Ogﬁlgfi&gﬁhﬁl ?H%mtt%ﬁ'iedﬁﬁé% Eécﬂ)gactam (20 mg,

re”was aqueous
(phéEsemadsinrdiomved] aiig v¢a|@ ad@diani Bixphe D¢ TVER (mshﬁd 0.13 mmol, 1 M
wth 1 M aqueous NaOH-sol ution and then concentrated.
irfieluprsyisad PiRedneaifdds 1up 0.6) DERl)n d@}ansra@ SQ%nThe resulting mixture

\Irznéynsgl?%ﬁ o prggé o@é? (ijl a%lg H}J@S ngxmgﬁ to Pgtéu Eooﬂ'x telﬁr%px{ 8 Meous HCI1(3

18Lj 2 Meckwad aﬂé@t@mrmmgb tand tHe@thE HQRIE ?Jhei?s)é v lixtra@Bd with EtOAc
of saturated a%{fous NHACL- sol uti on. The resulting

(Aixxt wle. vereens NaQd (intlh 22vI) mes adgaste dhwcxu@ou_’s Nlase and the resulting
04
RAFEPE Pl ER DI K BEER | re BB Pl phases were

odfekratest adl usidd fol, FIPINE g gﬁ% £ afiCott ﬁe@itl\éecoﬁx/%guﬁ@(fHGJO%) MS
the title conpound (189J056) SI) 290

(ESDHW (Mﬂ IRty v/ NWBY (@WWS@@OO/EQ@an e 120 - Gener al
, - pr ot ect egd S%g@errl]zeo 21

mm4 ulfanyl SH di benzo[b e] [1,4]diazepi ne(166J050)
(purity 50% 1 eq.) in pyridine. The resulting mxture

was heated in a capped tube at 110C for 66 h. The

m xture was concentrated and then '\th ed with
CH2C12:trifluoroacetic acid (2:1- 0). The resulting

m xture was stirred at anbient temw?ature over ni ght,

and then concentrated. CKk Shl-dle was taken up in

CH2C12 and washed with sa guUeous

NaHCCB- sol uti on. The orga as! applied onto a
SCX-2 ion exchange col um. TheHco was washed wth
MeOH, and then the product was eluted with NH3 (7 N in
MeOH), concentrated and purified on HPLC. Exanple 121

- (8 ro an b |3k . . 11
i aodor ot 1. oIy Spaeaters AR ppraclyell L 4Lfiesepine-1 1-one
(lnt651208dg from GP1) (30 mg, 0.09 mmol) was reacted as described for Example 59 to
[0277] 8- Chl or0- 11- net hyl sul fanyl-5H di benzo [b, e]]

1,4] diazepine (166J050) (50 ng, 0.11 mml) and

(S)-(2-am nonet hyl )-1-N-(tert-hutoxycarbonyl am no) - pyr
rolidine (39 ng, 0.2 mol) weteé"reacted according to

GP8 to give 3.0 ng of the title conpound (166J051). M5
(ESI) 327 (I\/H+) Purity for M+ (UV/ M5) 100/ 92.

Exan'ple 122 - (8 ChI oro- 5H-d| benzo [b el[ 1, 4] di

A NS T A\

piperazin-1- ?4 diazepine




[ 0278] 8- Chl or 0- 11- net hyl sul fanyl- 5H di benzo[ b, e]]

1, 4] di azepi ne (1667050) (50 ng, 0.11 mmol) and
wd2qose6325but oxycar bonyl ani no) - am nopi peri di ne feﬂUsgmeBzu

0.2 nmmol) were reacted according to GP8 to give

Meal” MS R PP %ﬁéﬂﬁ%&%ﬁ@@%ﬁ#&”@é&% g, i o

(lﬂgl\@ill@ﬂdwl—l- di benzo rb, eI[ 1,4]

189J0O53

1, 4] dlazeplne (166J050) (100 ng O 22 nnDI) and
3-(tert-butoxycarbonyl am no)pyrrolidine (73 ng, 0.4
mmol ) were reacted according to GP8/TdlHi ve 8.1 ny of

the title conpound (16683864). M ( ﬁ%) 313 (MH).
Purity for M+ (LTV/ =@ e 124 -

(8- Chl or o- 5H di benzo [ b; ]

di azepi n-11-y1) - (R) - 1- pyrroli gin- 2 t hyl - am ne
(166J070) NH Cl NH N

[ 0280] 8- Chl or o- 11- net hyl sulfanyl 5H di benzo [b, e]]
1 4] di azepi ne (166J050) (100 ngy, 0.22 mmol) and

(2- am nonet 1-N-(tert-butoxycarbonyl am no) -
by d028fine (Tygalf@m@eaﬂ%w ingi o B AR o) Was added

R RO ol PPl PR BRI G603 Bovosn) o

a0l eindolf; benAshk @brdm&d&ct:(ll&rbg,r(zps An®l) and K,CO; (34 mg, 0.24 mmol)

LI 4c, ]lja.zefil-olidinmne (166J074) Hr N
in deoxygenised toluene/EtOH/H,O (1.5 mL) and the resulting mixture was stirred at 80°C

—~—

over night. The mixture was diluted with EtOAc, washed with saturated aqueous NaHCOs-
solution, dried (Na;SO,) and concentrated to give crude 8-phenyl lactam. The intermediate
8-phenyl lactam in dioxane (1 mL) was added to a mixture of TiCl, (0.24 mL, 0.24 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. Aqueous
HCI (3 mL, 2 M) was added to the mixture 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 3mL). The combined organic phases
were 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 by
HPLC to give 16 mg of the title compound (189J053). MS (ESI) 355 (MH"). Purity for
MH" (UV/MS) 100/100.

Example 62 — 8-Chloro-11-(piperidin-1-y1)-5H-dibenzo[b,e][1.4]diazepine (166JO69A)

Cl NQ
o

N
H
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L----( NH CIN -97- WD 2005/ 063254PCT/ US2004/ 043224
[0281] 8-Chloro -11 -nethyl sul fanyl-5Hdib enzo [b, e]]

wa 2ebp/odi2éx epi ne (166J050) (100 ngy, 0.22 mmol) BETUS2004/043224
3-am no-1-N-(tert-butoxycarbonyl am no) pyrrolidine (73

. Qb BSIy 190L6E, SR 6 R0y 5o

lﬁlhﬂiﬂsulfﬁlyd-ﬁf&dmaﬁzolﬁb-k][( W\diddepine1G69050) (90 mg, punty 50%, 0.218 mmol)
Iel% -Chl oro-11-(2,5-di aza- ewgyclo [ 2. u&;ept-%
@ lpemsidhe tﬁsulétpg miAfuE; WaeheaR! Pregposbiupy at 160°C for 10 h.
: I
[ e T R T

m+§venzﬂmybﬁﬂyx@m&o@yp@nmnnﬁénnawgnaﬁhcﬂﬁyenoﬁxﬁzﬁlrmﬁyfbrhﬂa

tane (34 2 mmol) were reacted according to GP8
/é’IIS/)elOQ‘Sl%gg of the title corrpound (166J039 2). M5
. r .

eI[ 1,4] di azep| ne- 11 yI )am ne (189J065) [0283] To
8, 5- D|chI oro-5Hdi benzo [b , e][ 1,4] diazepine (16
OFE64) (30 ng, 0.11 mml) in dionﬁ‘] 2.0 nL) was
added 3-am no-azeti di ne-1-carboxyljcacid tert-butyl

ester (59 ng, 0.34 mol and 008 (74 mg, 0.23 mmol)
and the resulting m xture

d. i n capped tube
usi ng m crowave assi sted hea

) )C, 40 minutes).
The mixture was diluted with EfDA ashed with water,
dried (Na2SO4) and concentrated. The residue was taken
up in CH2C12 (2 nL) and trifluoroacetic acid (1 nL)

|t t t
bl 020 ar i e over n ght. andt ner-EGREGAL R insulfanyl-SE-
dibénzopséipy ]M@pﬁl@ﬁgm OSD) @O%%tg%/ﬂ\ﬁ@ﬁﬁgj rr\HhBll) and morpholine

sat ur at ed aqueous HCGOB- sol ut 1 on he organi ¢ phase
W8 sngppi4 eun@hwr@rwdzsmmr@ﬁd Ifam@&ampilelﬁ%to gikie 11 mg of the title

el enoRPRF 48 o YRR g T Bt MO IAMS) 1085

Example 64 —  5-Allyl-8-chloro-11-(piperazin-1-y1)-5H-dibenzo[b,e][1.4]diazepine
(166JO68)

<i:§y

N

N

)

[0209] K'OBu (343 mg, 3.1 mmol) was added to a mixture of 8-chloro-5,10-
dihydro-dibenzo[b,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 with CH,Cl,, washed with saturated aqueous NaHCO;-solution, dried
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purified by HPLC to give 16 ng of the title conpound
(189J065). Ms (ESI) 299 (MH). Purity for M+ (LW M)
wWQ@Z0030632Ekanpl e 128 - General procedure 9 (GPOPCT/US2004/043224
[0284] A mi xture of a 3-am nonethyl ester (1 eq.),
OJPcrcehthdt 4
GO uar o MiaPansygasyphes b MUERDAL 4130 wic
gave Gmmlqdmt@pﬂmtmmomyﬂmt@ewdﬂwm (T¥eng),x&5u¥oepuna swhich was used

di| hed h d
RebASEah b GrheFiEsso) and concent §t ed. The
resi dyg10yas T@lﬁerﬁlx@ﬁe'o@f%%o% gé(glelcal gzi@ﬁ:ly‘né 9.27 mmol)

eqg.) and Na25204 (5 e I n wat er
in é¥Ft(2 lmgﬁ)nwast afded Wasl @bimg, a4 Nnmmi,oﬁ&?/cymfmmeﬂal b1l) a'thbthe resulting

na%ﬁﬁous asgﬁ%;\%a‘ﬁ(ﬁ s aéﬁ o V?gﬁqh ga§1t1 ?cpp\c}grz &%EQ%%QF Allyl bromide (36
plfLo RCANLERTPHas add(eci 61n§1/ [t)l%zx%;lllggg Eﬂf(t‘ﬁf‘é Q ggcfrﬁ téBperature for 3

n CH3CN, "H2SO4 was a
br ¢lsanl tilwigd nwith L(EHZ(W@,S wasliadr edthasat@Edf a:que&aush NaHG®O;-solution, dried

e was d|| wth CH2C12, washed with saturated
Elieos cRaseasiodor Tt oftomeazEohRh T, DEpReSRIOAL i1-41), and

r AG=1SMS
s SO L5y SOV e e
rhiRARE whk stifred hickoenvempeakes oU@r ﬂughtd thexian a5 an doratld eThd Mixture was

a mxture of TiCl4 (1.1 eq mtoluen{}and
cBPgsBraLEin éhl(ogla&grﬁpheﬂ @P@%abﬁé’taélte HOAc FHet:Hosumdt pongentrated. The

LA 18 3 08 CIR00SRY SN A 0 o e

PaRCie (B iU en3& minksl) (vareMddedit The assullin g gttt WRB sanRed hhmawc for 2 h
t he aqueous phase was extracted with Et0Ac (2 Xx).

thateconsgaisted. ﬂH@s@Suﬁm “@éd@@nammbd@xmmezame (05t mg, 0.76 mmol)
vgagtsapgecfé}léﬂh& ?‘% @[ﬁg nxfu:gé \e)\ssalsJ 13%62 %tglt@p(ﬁ E%r 38{,] g’Jﬁ’a ﬁ]g mixture was added

aphame OrRemEon Eltaﬁ@ﬂ%ih @B hqhéds Hhaty %@E@@d&éﬂﬂﬁrﬁh EtOAc 2 x4

Si 02, Cl2: Me0 NH3(7N in MeOH))-system Exanple
mlpg To the aqueous phase was added aqueous NaOH (6 mL, 2 M) and the resulting

\ipﬂ’lﬂan a‘{%aép Ip C{ea nlﬁk-}%é%) )% 3d|m %drl“ﬁe com 1ne%io£rb ic phases were
cbRRBithed ah@gﬂnﬁea Iy HRING 6 GRRNTERR A0 (IR co%&%uﬁggiéaow) MS

and neth am no _propi onate hydr ochl ori de

(BSD 3 \)&é?@WéEiMHdWMS)}I?W@Sto GP9 to gi ve

(UV/ I\/IS) 100/ 100. Exarrpl e 130 - 7- Brorm 2 met hyI (pi p

erazin-1 -il)-2,3-di hydro-1H benzo 1bl [1, 4] diazepine

(166J095) (-NH N---) (NH
ne

[ 0288] 5- Bronp- 2-f | uor oni trobenz 440 ng, 2.0 mmol)
and nethyl 3-amino-buturate (N87 ng, 3.0 nmmol) were
reacted according to GP9 give 12 ng of the title
conmpound (166J095). MsS (E 32 ). Purity for Mt
(UV/ M5) 100/ 100. N

Exanpl e131- 7- Br onp- 2- phenyl- 4{" (pi perazine-1-yl)-2, 3-di
hydro- 1H benzo [b] [1, 4] di azepi ne (189J020)

[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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NH N----) [0289]5-Brono-2-fluoronitrobenzene (440 ng,

2.0 nunol) and ethyl 3-am no-3- phenyl propi onate
whyasochbori de (394 ng, 1.5 mmol) were react edPCT/US2004/043224

according to GP9 to give 9.8 ng of the title conpound

g %;32%[@2@2]- VB He Ebaurs Spas( Mitdd wilr BiAE eto Mty &ddViMPkd with 2 M

Enacmﬁl N @QHAoBrtom0 (201 pf perlazi dedl yNy2302), 3c@aedird®d- and flash

P e I

thik#98] Br BP0 %ﬂjf! YR Aol PRHASH %E)]g)l&f?s ed gﬂé R0 Rbdlting mixture
cyc rboxyl i i

and ci s-2-am no- 1- opent aneca C ac
Wwiaachtionekap B0 We for 138 and) thef.allbwetdntd btaimrreomaampedture. 2 M aqueous HCI

SSB0BRT BT Rt i Pl K KPR combined
PR 138 HOPSR L AAEAE 0 A8)tn op n m
dandrppeiaticer & KgC@s o3t thmofiol B and Biag$hOar(0.78H, dOhemsD in water was
NEINEEE T NG M -
S50 0 e SR DR 2 SORES Tl o)

atentateeld NHACL. The resulting m xture was extracted

twice with ether and the conbi ned et hereal phases were
washd@2¥idlt h Bheneresidiie drvesy ddken Nupson. FH:Chat padh  1-ethyl-3-G-
.0l tif-at:i of t
BB ERIM AL B R S P ERL i Bg gea. e

rgiﬂﬂ% ﬁﬁiitgzmw@h sofred agfoaphenigientRner Bt DAThe 1$4ter) was diluted with
anpl e p . .
02, grashad with- satuiaed saneops \NEICQi-Belntiof biries) (NapS@}), concentrated,

N e R ST T R ——
1g4thl or o- 5H-di benzo [b , e][1, 4] di azepi ne (160FE64)

(53 m% 0.2 mmol ) were reacted according GP10 to give _
52 ng08t4]t he The intermesdigo lagthn] we9REs®Np inviogER! gnd3@ided to a mixture

VB (8 W, 6,98 oV, G Mo eP %ad 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. To the mixture was added aqueous HCI (1 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
ImL). The combined organic phases were concentrated and purified by HPLC to give 9.8
mg of the title compound (189J068) MS (ESI) 313 (MH"). Purity for MH™ (UV/MS)
100/98.

Example 66 ~— 8-Chloro-5-piperazin-1-yl-11H-benzo[b]pyrido[2.3-¢][1.4]diazepine

(1667063)
(\NH
\—
H N

271-




Exanpl e 134 - 8-Chl oro-11-(4-fluorophenyl)-5H di benzo

[b, e] 11,4] diazepine (160FE70) WO

WQO@506823254PCT/ US2004/ 043224 [ 0293] 4- Fl uor ohePgT/p51004/043224
chloride (0.5 mM, 0.5 Min THF, 0.4 mmol) and 8, 5-

di chl oro-5H-di benzo [b , e][ 1, 4]diazepine (160FEG4)

(26 ng, 0.1 mvol) were reacted according GP10 to give

23 ng0315]t he Toi 4 mextomnpibi+aidofol BaREMD)lineNB4§ BRT)2 BEB]) and pyridine

. .P f M I+ ! 98/ 100. | 135 -
Ahakap Binsh ety vreddded Tt Rl bHSoREDEE T 2 mmo) and
t%’ﬂ: éeS%Mél \g'lﬁ%(ﬁlﬁg?\%g g;f_ll_ffrgcirl %@%&rﬂ?‘ﬁﬁ?ﬁ%@ 011122‘] afhggllé&fdré) Ya®lituted with

CHAUE;E6dshed 58ithy satOrafedraplepusy NGHG,0:Golutiompldyied WN@{S@)&) dbncentrated
8 T i) o Nip DR o b 18 ShBiemPR cheel i Raompie o a mixture of

1?{3:?1{1;1 ét@tdeﬁg%ﬁlﬂé eOOtcﬁe{gE(*é ?% %ﬁ@?gﬁg@dﬁmoggmgg %vas g]dﬁl&y 41 mixture of

eid@r (220dng, 126 mwaovh aaddﬁismm e mgalcé nanolyiix twite. (0.B@L) and the
R@Pg phase was washed with brine and dried over

sy MiITG WAt Feed 1 bihetd IeRm deFAREATF @t Thsnmigture was concentrated
Jnﬂdfglggl%sﬁgi%ﬁlﬁeﬁ me]?tl fﬁ%/lg@u;a?lﬁg&?%]%te%a\ﬁ%e or(‘g[au!ﬁg phase was dried

(Nagsm@tmg rc@ﬁdf‘e)ﬁh(afbﬁpll‘ﬁ@ esstduBAes isiteandp inExAsiY sdlighited to 130°C over

8- Chl oro-11-(4-non henyl) - 5Hdi benzo [b, el
ght,gf}@pﬁ%%yl@ﬂééz%ggyashqd piith saturated aqueous NaHCOs-solution, dried

AR PRRG B SR CREY [ Pihpbepthdl) (5 pERIEBAY 10 give

intGOEdTaE) ladtdd. Mhe Btetmeniele) lamj‘newl’aﬁaﬂieﬁdulﬁ@lﬁ} Q@iskiafg and added to a
GP11 to _give 25 m_:bof the title conpound (160FE63). M5
mixayry Oﬁilcle KA87 1. 187 meol, NH\A IQLMPW&) asé/pas:ra Ingg, 0.85 mmol)

f[%iox&?é; g %\HZ gp?fﬁéé re(m(i%%lr& qulg Al)t‘e %}E’&a ai 1%8% over mglt an% then allowed

tBY)bta@h/ﬂcoﬂn haiRRitereaTh dhd dufk i, wé% aldedRhdoud™ME1 (1 mL, 2 M) and then
5-dichl oro-5H dibenzo[ b, e][ 1,4]diazepine

tqu aQREBphase Gvasyxtracted with BtOer(@ x 2 adt)e@o durandbugpi@se was added

Bheb S, P 0% SRR PSR i s o
nl]3)8 The 8ofablel @rdehid ﬂﬂd's@sy\!i/é}é @bnékn¥tated 2t YLAREE By HPLCEb give 20 mg
,4{ di azepine (1 59)

of the title compound (166J O63) MS (BSI) 314 (MH"). Purity for MH" (UV /MS) 100/99.
Example 67 — 2-Chloro-10-piperazin-1-yl-5H-dibenzo[ b, flazepin (189J039)

QH
oW

N
H

[0216] To a mixture under Ar of 2-chloro-5-(4-methoxybenzyl)-5,11-
dihydrodibenzo[b,f]azepin-11-one (189J027) (150 mg, 0.41 mmol) in CH,Cl, (10 mL) at —
75°C was added TiCly (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 NH,4Cl-solution and CH,Cl,
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[0297] 4- (4, 4,5,5-Tetranet hyl-1, 3, 2-di oxaborol an-2-y1) -
1H pyrazole (22 ng, 0.12 mmol) and

W@ 250628 or o- 5H-di benzo [b , e][1, 4] di azepi nePCT/US2004/043224
(160FE64) (26 ng, 0.1 nmol) were reacted according

lihe tnbix@iry Cork
7S NG (ESI) ﬁgggva(g ﬁéﬁgﬁed ¥ roFJt&?/n bddeh wmu%mws) § HesBhere separated.

‘Bheapgiceus Bhase wamextrasheall wBbr@dClp (2981 Gendey and the combined organic

SRR B R OES00 SR SatsehieRATE Y <SlledBPIgupgdtct 00 me
R, itfat Gad u@a i gehnat &Q%vﬁtﬁo%}th&splﬁﬁﬁﬁﬁérped in US.

Pat'ent No. 5, 707, 798, e disclosure of which is
i ncor[@bﬁ]ed fferelsnlulupnrdf Eidnde. anmLt 9. lfSnmmelt)l Ml toluene) and

Hleﬂ%é%gé ef ; Z;f’f g}ngﬁ})wecgggﬂné SS eWgs %Eic%cruq@rotected product

(gg gi.g%{BoB@Crﬁl%Bfagldgth\éQeg‘%ﬁé QBSen4bE WS 4367 BN 1.5 h. The

mixture was allowed to obtain room temperature, then it was diluted with EtOAc, washed
with saturated aqueous NaHCOs-solution, dried (Nap,SO4), concentrated and flash
chromatographed (Al,Os;, CH,Cl,:MeOH, 1:0-25:1) to give 64 mg (63%) of the title
compound (189J039). MS (ESI) 312 (MH"). Purity for MH" (UV/MS) 97/95.

Example 68 — 8-Chloro-11-(piperazin-1-yl)-dibenzo[b,f][1.4]thiazepine (189J016)

NH
Cl N N

[0218] To a mixture of 8-chloro-10H-dibenzo[b,f][1,4]thiazepin-11-one
(189J013) (38 mg, 0.15 mmol) and N,N-dimethylaniline (46pL, 0.36 mmol) in toluene was
added POCl; (27 pL, 0.29 mmol) and the resulting mixture was stirred for 2 h at 100°C,
and then concentrated. Toluene (2 mL) and piperazine (62 mg, 0.73 mmol) were added, and
the resulting 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 (ESI) 330 (MH"). Purity for MH" (UV/MS) 99/98.

-73-



zo | i 7 17 ospad

WO 2005/063254 PCT/US2004/043224

Example 68 — 8-Chloro-11-(piperazin-1-yl)-dibenzo[5,f][1.4]oxazepine (189J031)

NH

()

[0219] A mixture of  8-chloro-10H-dibenzo[b,f][1,4]oxazepin-11-one
(189J0O29C) (17 mg, 0.069 mmol) and 2,4-bis(4-methoxyphenyl)-1,3-dithia-2,4-
diphosphetane-2,4-disulfide (16 mg, 0.040 mmol) in toluene (2 mL) was heated in capped
tube using microwave assisted heating (130°C, 20 minutes). The reaction mixture was

~ cooled to room temperature and Mel (18 pL, 0.29 mmol) was added and the resulting
mixture was heated in capped tube using microwave assisted heating (120°C, 20 minutes).
The mixture was concentrated and the residue was taken up in pyridine (2 mL) and
piperazine (25 mg, 0.29 mmol) was added. The resulting mixture was heated in a capped
tube at 130°C over night then using microwave assisted heating (160°C, 30 minutes). The
mixture was concentrated, diluted with EtOAc and washed with water. 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) to give 9.0 mg (57%) of the title
compound (189J031). MS (EST) 314 (MH"). Purity for MH" (UV/MS) 92/100.

Example 69 - 8-Chloro-11-(4-methyl-piperazin-1-vyl)-dibenzo[b,f][ 1.4]oxazepine
(189J047)
/
(\ N
W

[0220] A mixture of  8-chloro-10H-dibenzo[,f][1,4]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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cooled to room temperature and Mel (38 pL, 0.29 mmol) was added and the resulting
mixture was heated in capped tube using microwave assisted heating (120°C, 20 minutes).
The mixture was concentrated and the residue was taken up in pyridine (2 mL) and
piperazine (24 mg, 0.29 mmol) was added. The resulting mixture was heated in a capped
tube at 130°C over night then heated using microwave assisted heating (160°C, 30
minutes). The mixture was concentrated, diluted with EtOAc and washed with water. The
organic phase was dried (Na,SO,), concentrated and flash chromatographed (SiO,,
toluene:EtOAc:MeOH, 4:2:0-2:2:1) to give 8.9 mg of the title compound (189J047). MS
(EST) 328 (MH"). Purity for MH" (UV/MS) 98/93.
Example 70 — 3-Chloro-6-piperazin-1-yl-11H-dibenzo[ b, e]azepine (189J060)

QH

N

Cl Q

[0221] 3-Chloro-5,11-dihydro-dibenzo[b,e]azepin-6-one (189J059) (25 mg, 0.1

mmol) and piperazine were reacted according to GP4 to give 2.2 mg of the title compound

(189J060). MS (ESI) 312 (MH"). Purity for MH" (UV/MS) 100/100.

Example 71 — General procedure 5 (GP5)

[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 mL) and washed with 2 M
aqueous NaOH-solution (2 x 5 mL).

[0223] EtOH, H,0, K;COs (0.69 g, 5 mmol) and Na,S,04 (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 mL) and NaH (60
mg, 1.5 mmol, 60% in 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 EtOAc, washed with 2 M aqueous NaOH-solution (2 x 5 mL),
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dried (NaxSO4) and concentrated. The residue was taken up in dioxane and added to a
mixture of TiCly (1.1 mL, 1.1 mmol, 1 M in toluene) and piperazine (0.41 g, 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 HC1 (3 mL, 2 M) and then the
aqueous phase was extracted with EtOAc (2 x 4 mL). To the aqueous phase was added
aqueous NaOH (6 mL, 2 M) and the resulting suspension was extracted with EtOAc (3 x 3
mL). The combined organic phases were concentrated, dried (Na,SO,) and purified by
HPLC.

Example 72 — 8-Bromo-11-(piperazin-1-yl)-dibenzo[5 f][1.4]oxazepine (189TJ048A)

NH

()
Bn\I:::I::tizt:i>

[0225] 5-Bromo-2-fluoronitrobenzene (220 mg, 1 mmol) and methyl 2-
hydroxybenzoate (304 mg, 2 mmol) were reacted according to GP5 to give 36 mg of the
title compound (189J048A). MS (ESI) 358 (MH"). Purity for MH' (UV/MS) 96/82.
Example 73 — 11-(Piperazin-1-yI)-dibenzo[5,f][1.4]oxazepine (189J048B)

@H

[0226] 2-fluoronitrobenzene (141 mg, 1 mmol) and methyl 2-hydroxybenzoate
(304 mg, 2 mmol) were reacted according to GP5 to give 5.2 mg of the title compound
(189J048B). MS (ESI) 280 (MH"). Purity for MH' (UV/MS) 99/99.
Example 74 — 7-Chloro-11-(piperazin-1-yl)-dibenzo[b,f][1.4]oxazepine (189JO50A)

NH

By
A0
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WQ 20050628 or 0- 11- ( pi perazi n-1-yl)-5H di benzo[ bPCEPS2004/043224
[1,4] diazepine (166J085F1)
2- Chl oro- 11- (pi perazi n-1-y1)-5H-di benzo[ b, e] [1,4]
di azepi ne (166J085F6)
2, 8- D2HT]or 044hl¢yo-péluamnitribeydcne S hegzd [thmol)eland methyl 2-

- I{y%ii'od' béjﬁz%%t%péﬁf mg, 2 mmol) were reacted according to GP5 to give 17 mg of the
title compound (189J050A). MS (ESI) 314 (MH"). Purity for MH" (UV/MS) 100/100.
Example 75 - 8-Chloro-3-methoxy-11-(piperazin-1-yl)-dibenzo[b f][1,4]oxazepine

(189JO50B)

NH

()

o

0O
/

[0228] 5-Chloro-2-fluoronitrobenzene (175 mg, 1 mmol) and methyl 2-hydroxy-
4-methoxybenzoate (364 mg, 2 mmol) were reacted according to GP5 to give 6.8 mg of the
title compound (189JO50B). MS (ESI) 344 (MH"). Purity for MH" (UV/MS) 94/86.

Example 76 —  8-Bromo-3-methoxy-11-(piperazin-1-yl)-dibenzo[b,f][1.4]oxazepine

(189JO50D)

NH

(>

[0229] 5-Bromo-2-fluoronitrobenzene (220 mg, 1 mmol) and methyl 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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(166J085F2)

8- Brono- 2-chl oro-11- ( pi perazi n-1-yl)-5Hdi benzo [b ,
w@Poopae32b4di azepi ne (166J085F3) PCT/US2004/043224

2-Chl oro-11-(pi perazin-1-yl)-8-trifluoronethyl-5H

10800297 LB Mefbke-14]( fp@fa%ﬂf P68 08 A4 oxayzemne (189JO50E)

o- Cnloro-11-(pr peraz J=o8-trrfiuorone
di benzo [b , e] [1,4] d| azepl ne (189J077B)
7- Chl oro- 11- (pi perazi n-1-y1) - 5H ¢k zo[ M 1, 41di azepin

e (160FE35B)
8- Brono- 1-chl oro-11- ( pi perazi g-

[1,4] diazepine (16 OFE3
8- Brono- 2- et hyl - 11- (pi p i n-
e] [1,4] diazepine (160FE40C)O
4,8-Di chl oro-11-(pi perazin-1-y1)-5 d| ben 70 [b , €]

[1,4] diazepine (160FE41A) /

8- Chl or o- 2- net hyl - 11- ( pi perazi n-1-y1)-5Hdi benzo [b ,

e] [1,4] diazepine (160FE41B)

8- Chl [0280]2- f Reinarodilroppigeae a@didh- gy 1) -thidod)i bed zoethipl ,2-hydroxy-4-
e] . [1,4] diazepine 160F 42A- F3)

l’QetBOHb@HZ%Ff‘oé’ﬁ%-rP%l BHa9l) ree yteé AceATEiBg A8 (i to gjye 33 mg of the

g8 RO 07 NP STy Bymig PaML GV 10000

Edaniple 4] 78 azepi7r€hlods nARAeyEDl)-(piperazin-1-yl)-dibenzo[b,f][1.4]oxazepine
(189JO50F)

) - 5Hdi benzo[ b, €]

-5Hdi benzo [b ,

NH

N
N
ey
O
/

[0231] 4-Chloro-2-fluoronitrobenzene (175 mg, 1 mmol) and methyl 2-hydroxy-
4-methoxybenzoate (364 mg, 2 mmol) were reacted according to GP5 to give 6.7 mg of the
title compound (189TO50F). MS (ESI) 344 (MH"). Purity for MH" (UV/MS) 98/96.
Example 79 —  8-Chloro-4-methyl-11-(piperazin-1-yl)-dibenzo[b,f][1.4]oxazepine

(189JO50H)

(\NH

o

[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 (ESI) 328 (MH"). Purity for MH" (UV/MS) 100/100.
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Example 80 —  8-Bromo-4-methyl-11-(piperazin-1-yl)-dibenzo[b f][1.4]oxazepine
(189JO51A)

@H

N

0]

[0233] 5-Bromo-2-fluoronitrobenzene (220 mg, 1 mmol) and methyl 2-hydroxy-
3-methylbenzoate (332 mg, 2 mmol) were reacted according to GP5 to give 20 mg of the
title compound (189J051A). MS (ESI) 372 (MH"). Purity for MH" (UV/MS) 100/100.
Example 81 — 4-Methyl-11-(piperazin-1-yl)-dibenzo[b,f][1.4]oxazepine (189JO51B)

@H

[0234] 2-Fluoronitrobenzene (141 mg, 1 mmol) and methyl 2-hydroxy-3-
methylbenzoate (332 mg, 2 mmol) were reacted according to GPS5 to give 1.8 mg of the title
compound (189J051B). MS (ESI) 294 (MH"). Purity for MH" (UV/MS) 99/98.

1.4]loxazepine

Example 82 — 2-Bromo-8-chloro-11-(piperazin-1-yl)-dibenzo[b

(189JO51D)

NH
N

0 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 (189J051D). MS (ESI) 392 (MH"). Purity for MH" (UV/MS) 100/100.
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Example 83 — 2,8-Dibromo-11-(piperazin-1-yl)-dibenzo[b,f][1.4]oxazepine (189JO51E)

@H

N

Br N
\CE Br

0

[0236] 5-Bromo-2-fluoronitrobenzene (220 mg, 1 mmol) and methyl 5-bromo-
2-hydroxybenzoate (462 mg, 2 mmol) were reacted according to GPS5 to give 0.7 mg of the
title compound (189JO51E). MS (ESI) 436 (MH"). Purity for MH" (UV/MS) 94/99.
Example 84 — 2-Bromo-11-(piperazin-1-yl)-dibenzo[b,f][1.4]oxazepine (189JO51F)

@H

N
@[ Br

[0237] 2-Fluoronitrobenzene (142 mg, 1 mmol) and methyl 5-bromo-2-

hydroxybenzoate (462 mg, 2 mmol) were reacted according to GP5 to give 10 mg of the
title compound (189JO51F). MS (ESI) 358 (MH"). Purity for MH" (UV/MS) 95/99.

Example 85 — 2-Bromo-7-chloro-11-(piperazin-1-yl)-dibenzolb,f1[ 1.4loxazepine
(189J051G)
(\NH
N
o
cl o Br

[0238] 4-Chloro-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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Example 86 - 11-(Piperazin-1-yl)-8-trifluoromethyl-dibenzo[b,f][ 1.4]oxazepine
(189JO54A)

(\NH
FJ i
N\
A
[0239] 2-Fluoro-3-nitrobenzotrifluoride (209 mg, 1 mmol) and methyl 2-
hydroxybenzoate (304 mg, 2 mmol) were reacted according to GPS5 to give 19 mg of the

title compound (189J054A). MS (ESI) 348 (MH"). Purity for MH" (UV/MS) 100/100.
Example 87 — 4-Methyl-11-(piperazin-1-yl)-8-trifluoromethyl-dibenzo[b.f][1.4]oxazepine

(189J0O54C)

[0240] 2-Fluoro-3-nitrobenzotrifluoride (209 mg, 1 mmol) and methyl 2-
hydroxy-3-methylbenzoate (332 mg, 2 mmol) were reacted according to GP5 to give 15 mg
of the title compound (189J054C). MS (ESI) 362 (MH"). Purity for MH™ (UV/MS)
100/100.

Example 88 — 8-Fluoro-11-(piperazin-1-yl)-dibenzo[b,f][1.4]oxazepine (189JO54E)

NH
"
[0241] 2,5-Difluoronitrobenzene (159 mg, 1 mmol) and methyl 2-

hydroxybenzoate (304 mg, 2 mmol) 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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Example 89 —  8-Fluoro-3-methoxy-11-(piperazin-1-yl)-dibenzo[b,f][1.4]oxazepine
(189J0O54F)

NH

()

o

O
/

[0242] 2,5-Difluoronitrobenzene (159 mg, 1 mmol) and methyl 2-hydroxy-4-
methoxybenzbate (364 mg, 2 mmol) were reacted according to GP5 to give 9.8 mg of the
title compound (189J054F). MS (ESI) 328 (MH™). Purity for MH" (UV/MS) 100/100.

Example 90 — 8-Fluoro-4-methyl-11-(piperazin-1-yl)-dibenzo[b,.f][1.4]oxazepine

(189J054G)

NH

()

[0243] 2,5-Difluoronitrobenzene (159 mg, 1 mmol) and 2-hydroxy-3-
methylbenzoate (332 mg, 2 mmol) were reacted according to GP5 to give 9.8 mg of the title
compound (189J054G). MS (ESI) 312 (MH"). Purity for MH" (UV/MS) 100/100.

Example 91 — 2-Bromo-8-fluoro-11-(piperazin-1-yl)-dibenzo[b,f][1.4]oxazepine

(189J0O54H)

F N
\Cﬂ Br
[0244] 2,5-Difluoronitrobenzene (159 mg, 1 mmol) and methyl 5-bromo-2-

hydroxybenzoate (462 mg, 2 mmol) were reacted according to GP5 to give 11 mg of the
title compound (189J054H). MS (ESI) 376 (MH"). Purity for MH" (UV/MS) 100/100.
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[0245] 4-F1uoro-3-nitrotoluene‘ (155 mg, 1 mmol) and methyl 2-
hydroxybenzoate (304 mg, 2 mmol) were reacted according to GP5 to give 24 mg of the
title compound (189J058A). MS (ESI) 294 (MH"). Purity for MH" (UV/MS) 100/98.

Example 93 —  3-Methoxy-8-methyl-11-(piperazin-1-y1)-dibenzo[b,f1[1.4]oxazepine

(189JO58B)

[0246] 4-Fluoro-3-nitrotoluene (155 mg, 1 mmol) and methyl 2-hydroxy-4-
methoxybenzoate (364 mg, 2 mmol) were reacted according to GP5 to give 27 mg of the
title compound (189JO58B). MS (ESI) 324 (MH"). Purity for MH" (UV/MS) 100/98.
Example 94 — 4.8-Dimethyl-11-(piperazin-1-yl)-dibenzo[b,f][1.4]oxazepine (189JO58C)

NH

™

[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 (189J058C). MS (ESI) 308 (MH"). Purity for MH' (UV/MS) 100/98.
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Example 96 — 2-Bromo-11-(piperazin-1-y1)-8-trifluoromethyl-dibenzo{b

(1897062B)

[0249] 2-Fluoro-3-nitrobenzotrifluoride (209 mg, 1 mmol) and methyl 5-bromo-
2-hydroxybenzoate (462 mg, 2 mmol) were reacted according to GPS5 to give 11 mg of the
title compound (189JO62B). MS (ESI) 426 (MH"). Purity for MH" (UV/MS) 100/100.
Example 97 — 6-Chloro-11-(piperazin-1-yl)-dibenzo[b,f][1.4]oxazepine (189J069)

NH

&

[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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Example 98 — General procedure 6 (GP6)

[0251] A mixture of a methyl aminobenzoic ester (1.0 mmol), a 2-
fluoronitrobenezene (0.5 mmol) and Cs,CO; (0.33 g, 1.0 mol) in DMF (3 mL) was stirred
at 40°C for 2 h. The mixture was diluted with EtOAc¢ (10 mL) and washed with 2 M
aqueous NaOH-solution (2 x 5 mL), dried (Na;SOy), concentrated, flash chromatographed
(510, toluene:heptane:EtOAc-system), and concentrated. The residue was taken up in THF
(4 mL), 1 M aqueous LiOH (3 mL) was added and the resulting mixture was stirred at $0°C
for 1 h, and then allowed to obtain room temperature. 2 M aqueous HCI was added until a
pH of 2 was reached. The aqueous phase was extracted with EtOAc (3 x). The combined
organic phases were dried (Na;SO,) and concentrated. The residue was taken up in EtOH
and a mixture of K,CO3 (0.35 g, 2.55 mmol) and Na,S;04 (0.44 g, 2.5 mmol) in water was
added and the resulting mixture was stirred for 1 h. The mixture was diluted with water and
washed with 1 M aqueous NaOH-solution (2 x 5 mlL) and then dried (Na;SO4) and
concentrated.

[0252] The residue was taken wup in CHsCN, 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide ~ hydrochloride (143 mg 0.75 mmol), 1-
hydroxybenzotriazole hydrate (160 mg, 0.75 mmol), triethylamine (311 pL, 2.25 mmol),
and N,N-dimethylaminopyridine (catalytic amount) were added. The resulting mixture was
heated in a capped tube using microwave assisted heating (140°C, 10 min). The mixture
was diluted with EtOAc, washed with saturated aqueous NaHCOj3-solution, dried (Na,;SO4)
and concentrated. The residue was taken up in dioxane and added to a mixture of TiCly
(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 HCI (3 mL, 2 M) and then the
aqueous phase was extracted with EtOAc (2 x 4 mL). To the aqueous phase was added
aqueous NaOH (6 mL, 2 M) and the resulting suspension was extracted with EtOAc (3 x
3mL). The combined organic phases were concentrated and purified by HPLC.

Example 99 —  2-Bromo-8-methyl-11-(piperazin-1-yl)-dibenzo[5,f][1.4]oxazepine
(189J063A)
NH

N N\)
W
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[0253] 4-Fluoro-3-nitrotoluene (78 mg, 0.5 mmol) and methyl 5-bromo-2-
hydroxybenzoate (231 mg, 1 mmol) were reacted according to GP6 to give 13 mg of the
title compound (189J063A). MS (ESI) 372 (MH"). Purity for MH" (UV/MS) 100/100.
Example 100 —  7-Chloro-4-methyl-11-(piperazin-1-yl)-dibenzo[b,f][1.4]oxazepine

(189J0O63B)

NH

()

Fees

[0254] 4-Chloro-2-fluoronitrobenzene (88 mg, 0.5 mmol) and methyl 2-
hydroxy-3-methylbenzoate (166 mg, 1 mmol) were reacted according to GP6 to give 24 mg
of the title compound (189JO63B). MS (ESI) 328 (MH"). Purity for MH" (UV/MS)
100/100.

Example 101 — 8-Phenyl-11-(piperazin-1-yl)-dibenzo[b,f][1.4]oxazepine (189J064)

)

[0255] To a mixture of 8-bromo-10H-dibenzo[b,f][1,4]oxazepin-11-one
(189J0O56) (30 mg, 0.12 mmol), benzene boronic acid (18 mg, 0.15 mmol) and K,CO3 (34
mg, 0.24 mmol) in deoxygenised toluene/EtOH/H,O (1.5 mL) was added

tetrakis(triphenylphosphine)palladium(0) (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 NaHCOj-solution, dried (Na,SO4) and
concentrated to give crude 8-phenyl lactam. A mixture of the intermediate 8-phenyl lactam
in dioxane (1 mL) was added to a mixture of TiCls (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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aqueous HCI (3 mL, 2 M) and then the aqueous phase was extracted with EtOAc (2 x 4
mL). To the aqueous phase was added aqueous NaOH (6 mL, 2 M) and the resulting
suspension was extracted with EtOAc (3 x 3 mL). The combined organic phases were
applied onto a SCX-2 ion exchange column. The column was washed with MeOH, and then
the product was eluted with NH3 (7 N in MeOH) concentrated and purified by HPLC to
give 16 mg of the title compound (189J064). MS (ESI) 356 (MH"). Purity for MH"
(UV/MS) 100/99.

Example 102 — 8-Chloro-11-(piperidin-4-y1)-5H-dibenzo[b,e][1.4]diazepine(160FE67A)

NH
N: é ;
H

[0256] 4-CBZ-piperidylzinc iodide (generated from of 4-CBZ-piperidyl iodide

(345 mg, 1.0 mmol) using zinc metal and dibromoethane) (0.8 mmol) was added at 50°C to
a solution of 8,5-dichloro-5H-dibenzo[b,e][1,4]diazepine (160FE64) (106 mg, 0.4 mmol)
and PdCly(PPhs), (18 mg, 0.04 mmol) in dry THF (2 ml). The reaction was shaken for 16 h
and then quenched by the addition of aqueous saturated NH,;Cl-solution. The resulting
mixture was extracted twice with ether and the combined ethereal phases were washed with
brine and dried (Na,SO,). Filtration followed by concentration at reduced pressure of the
organic phase gave a crude product. BBr; (100 pl) added at —30°C was added to the crude
product dissolved in CH,Cl, (1 ml). The reaction temperature was then slowly increased to
0°C. TLC indicated complete conversion of the starting material and Et:N, H,O and
EtOAc were sequentially added to the reaction mixture. The organic phase was washed
with brine and dried (Na,SO,). Filtration followed by concentration at reduced pressure
gave a crude product, which was purified by HPLC to give 2.3 mg of the title compound
(L60FE67A). MS (ESI) 312 (MH). Purity for MH" (UV/MS) 99/96.
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Example 103 — 5-Benzyl-8-chloro-11-(piperidin-4-y1)-5H-dibenzo[b,e][1.4]diazepine
(160FE67B)

NH

N

&

[0257] 4.4 mg of the title compound (160FE67B) was isolated as a by-product
in the synthesis of Example 102. MS (ESI) 402 (MH"). Purity for MH" (UV/MS) 85/87.
Example 104 — General procedure 7 (GP7)

[0258] A mixture of a 2-aminobenzoic acid (1 eq.), a 2-fluoronitrobenezene 2
eq. or 3 eq.) and K,COs (3 eq.) in DMF was heated to 100° for 2 hour then allowed to
obtain room temperature. The organic phase was extracted with 0.1 M aqueous NaOH-
solution (3 x). The combined aqueous phases were acidified with 4 M aqueous HCI and
extracted with EtOAc (3 x). The combined organic phases were dried (Na,SO,) and
concentrated. The residue was taken up in EtOH and a solution of K,;COs (5 eq.) and
Na;S,0; (5 eq.) in water was added and the resulting mixture was stirred for 1 h. The
mixture was concentrated and the residue taken up in EtOAc. The mixture was acidified
with aqueous HCI (2 M) and then the aqueous phase was extracted with EtOAc (3 x) 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;SO,), concentrated, and flash chromatographed (SiO,
heptane:EtOAc system)

Example 105 — 8-Bromo-5.10-dihydro-dibenzo[b,e][1.4]diazepine-11-one (166JO31)

H

N
H

O
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Example 106 — 5,10-Dihydro-dibenzo[b,e][ 1.4]diazepine-11-one (160FE15A)

o

[0261] 2-Fluoronitrobenzene (847 g, 6 mmol) and 2-aminobenzoic acid (274

mg, 2.0 mmol) were reacted according to GP7 to give 130 mg of the title compound
(160FE15A).
Example 107 — 8-Fluoro-5,10-dihydro-dibenzo[b,e][1.4]diazepine-11-one (160FE15C)

H O
F N:/b

N

H

[0262] 2,4-Difluoronitrobenzene (0.96 g, 6 mmol) and 2-aminobenzoic acid

(274 mg, 2.0 mmol) were reacted according to GP7 to give 100 mg of the title compound
(160FE15C).
Example 108 — 8,5-Dichloro-5H-dibenzo[b,e][1.4]diazepine (160FE64)

Cl
N: E ;
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 in dioxane (20 ml) and aqueous 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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[0264] A mixture of 8-chloro-5,10-dihydro-dibenzo[b,e][1,4]diazepine-11-one

(500 mg, 2.05 mmol) and 2,4-bis(4-methoxyphenyl)-1,3-dithia-2,4-diphosphetane-2,4-

enzo [b , €]

disulfide (480 mg, 1.19 mmol) in toluene (4 mL) was heated in a capped tube in a
microwave oven (120°C, 30 minutes). The mixture was chromatographed (SiO,,
heptane:EtOAc, 2:1) to give 599 mg of the intermediate thiolactam. To a mixture of the
intermediate thiolactam in THF (10 mL) was added Mel (633 pL, 10.3 mmol) and the
resulting mixture was heated at reflux for 4 h. The mixture Waé concentrated to give 610
mg of the crude title compound (166JO50) (purity 50%).

Example 110 — N.N-diethyl(2-bromobenzyl)amide (189J010)

N7
Br l\

[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 NaHCO;-solution and
saturated aqueous NH4Cl-solution, dried (Na,;SOy4) and concentrated to give 3.9 g (95%) of
the title compound (189J010). "H NMR (CDCls) § 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 (t, 3H, J=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(2-bromobenzyl)amide (189J010) (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 mmol) and
Pd(OAc),; (18 mg, 0.08 mmol) and the resulting mixture was stirred 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 quenched by addition of saturated aqueous NaHCO:s-
solution. The mixture was diluted with EtOAc, washed with saturated aqueous NaHCOs-
solution, dried (Na,SQy), 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 (m, 4 H), 6.91 (m, 2 H), 6.80 (m, 2 H), 4.84 /4.54 (Abq,2 H, J
=16.2 Hz), 3.74 (s, 3H), 3.18 (m, 2H), 3.03 (m, 1 H), 2,48 (m, 1 H), 2.17 (s, 3 H), 1.01 (t, 3
H, J=7.2 Hz), 0.97 (t, 3 H, J= 7.0 Hz), *C NMR (CDCls) § 169.6, 158.7, 146.53, 146.51,
137.0, 131.3, 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. MS (ESI) 437 (MH").
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Example 112 — 2-Chloro-5-(4-methoxybenzyl)-5,11-dihydrodibenzo[b,f]azepin-11-one
(189J027)

O

o~
[0268] To a mixture of diisopropylamine (1.09 mL, 7.8 mmol) and N,N,N,N-
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 resulting mixture was stirred at —20°C for 5
minutes. Then a mixture of 2[(4-chloro-2-methylphenyl)-(4-methoxybenzyl)-amino]-N, N-
diethylbenzamide (189J026) (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,SQ4), concentrated, and flash chromatographed (SiO,, toluene:heptane,
7:1-1:0) to give 665 mg (59%) of the title compound (189J027). 'H NMR (CDCl) & 8.15
(dd, 1 H, J=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=24,8.6 Hz),7.00 (dt, 1 H, J= 0.8, 7.0 Hz), 6.81 (m, 2 H), 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, 123.4, 121.0, 118.5, 114.2, 55.5, 19.3. MS (ESI)
364 (MHY).
Example 113 — 2-(4-Chloro-2-nitro-phenylsulfanyl)-benzoic acid methyl ester (189J009)

[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;CO; (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 (NaySO.), concentrated and flash
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chromatographed (SiO,, heptane:toluene, 1:10-1:4) to give 300 mg (92%) of the title
compound (1897009). 'H NMR (CDCl3) 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, /= 8.8 Hz), 3.82 (s, 3 H).

Example 114 — 2-(2-Amino-4-chlorophenylsulfanyl)-benzoic acid methyl ester (189J011)

[0270] To a mixture of 2-(4-chloro-2-nitro-phenylsulfanyl)-benzoic acid methyl
ester (189J009) (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 Nay;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 (Na;SO,) and concentrated to give 149 mg (70%) of the title
compound (189J011). '"H NMR (CDCls) § 8.02 (dd, 1 H, J=1.6,7.8 Hz), 739 (d, 1 H, J=
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=2.2,82Hz),6.76 (dd, 1 H, J=1.2, 8.0 Hz), 3.96 (s, 3 H).
Example 115 — 8-Chloro-10H-dibenzo[b,f][1.4]thiazepin-11-one (189J013)

X
[0271] A mixture of 2-(2-amino-4-chlorophenylsulfanyl)-benzoic acid methyl
ester (189J011) (149 mg, 0.51 mmol) and AlMes (355 pL, 0.71 mmol, 2 M in toluene) in

H 0O
N

S

CH,Cl, (3 mL) was stirred at ambient temperature for six days, and then water was added
carefully. The mixture was diluted with CH,Cl,, and was acidified with 2 M aqueous HCI.
The organic phase was separated, dried (Na,SOy), concentrated and flash chromatographed
(heptane:EtOAc, 5:1-3:1) to give 38 mg (29%) of the title compound (189J013). MS (ESI)

262 (MH.
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Example 116 — 2-(Chloro-2-nitro-phenoxy)-benzoic acid methyl ester (189J0O29A)

[0272] Cs;CO;5 (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 (Na,SO,), concentrated and flash
chromatographed (SiO,, heptane:FtOAc, 10:1-4:1) to give 505 mg (82%) of the title
compound (189J029A). '"H NMR (CDCls) § 8.02 (dd, 1 H, J=1.8, 7.8 Hz), 7.96 (d, L 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), 7.24 (dt, 1 H, J =
1.2,7.6 Hz), 7.13 (dd, 1 H,J=1.2, 8.0 Hz), 6.74 (d, 1 H, /=9.0 Hz), 3.77 (s, 3 H).

Example 117 — 8-Chloro-10H-dibenzo[b,f][1.4]oxazepin-11-one (189J029C)

H

o)

0

[0273] Pd (catalytic 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
EtOAc (20 mL) and the resulting mixture was hydrogenated (H, 1 atm.) for 48 h, then
filtered 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-solution.
The resulting mixture was diluted with EtOAc, washed with water, dried (Na;SOy),
concentrated and flash chromatographed (SiO,, toluene:EtOAc, 4:1), which gave 171 mg
(42%) of the title compound (189J029C). 'H NMR (CDCls) § 8.12 (bs, 1 H), 7.95 (dd, 1 H,
J=1.38, 8.0 Hz), 7.54 (dt, 1 H, J= 1.8, 8.0 Hz), 7.29-7.19 (m, 3 H), 7.08 (dd, 1 H, /= 2.3,
8.6 Hz), 7.04 (d, 1 H, J= 2.3 Hz). MS (ESI) 246 (MH").
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Example 118 — 3-Chloro-5.11-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 to obtain room temperature, then diluted with CH,Cl,, washed
with saturated aqueous NaHCOs;-solution, dried (Na;SO,4) and concentrated. The mixture
was taken up in benzene (2 mL) and a mixture of AICl; (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 (189JO59). "H NMR (CDCls) 6 8.18 (bs, 1
H),7.92(dd, 1 H,/=12,7.8 Hz), 746 (dt 1 H, /= 1.4,7.4 Hz), 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,f][1.4]oxazepin-11-one (189J0O56)

Br H ©
L

[0275] A mixture of a methyl 2-hydroxybenzoate (1.0 mL, 10.0 mmol), 5-
bromo-2-fluoronitrobenezene (0.62 mL, 5.0 mmol) and Cs,COs (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, K,CO; (2.8 g,
20 mmol) and NayS,;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 NH;Cl-solution. The resulting mixture was diluted with EtOAc, washed with 2 M
aqueous NaOH-solution, dried (Na,SO,), concentrated, filtered through a short SiO,-
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W@2@hk/063264 11- ( 3- net hyl - pi perazi n- 1-y1) - 5H di beP@DUB1904/043224
e] [1, 4] diazepi ne (160FE38)
oro-11-(3- 2 r - 1=yl -
cgﬁu%’c%)?laéiérzaé% gl{e}f" ?%Jé%@égg)% rhef)ta}/l%.btéjkb q WQ3@ l}ng of the title
cBmpbhisd jz;ssw@a)hbns- ESIU0N@MED) Prrltyyfd) MEFHEWRS)A0D/100.

e][ 1,4]diazepine (189J025A
Examplet ) 5Gg 0 i n-1-y1)-5Hdi benzo [b ,

el [1.4ldi azepi 1 6QFE4 .6- P1P

8- | 0(])[82%@- ( pgpeﬁtgg{pﬁgtiaﬁ(i diaping @]82 oeq['%) ey added to  8-chloro-11-
nhekh ikl Faz B PHEbdnk 6B B diazepine(166J050) (purity 50%, 1 eq.) in pyridine.
2- I%%o- 8?0h| oro-11-( p|Eal e]r azie%?i(- yl)- 5£|-(gi btgnzo o[hb q)e] pyHERnE
The, jultiing epkivee (ve6&8e8d)n a capped tube at 110°C for 66 h. The mixture was

concentrated and then diluted with CH,Cl,:trifluoroacetic acid (2:1-ratio). 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 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 NH3 (7 N in MeOH), concentrated and
purified on HPLC.

Example 121 — (8-Chloro-5H-dibenzo[b,e][1.4]diazepin-11-yI)-(S)-1-pyrrolidin-2-yl-
methyl-amine (166JO51)

N—-
N: E ;
H

[0277] 8-Chloro-11-methylsulfanyl-5H-dibenzo[b,e][ 1,4]diazepine  (166JO50)
(50 mg, 0.11 mmol) and (S)-(2-aminomethyl)-1-N-(tert-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)-piperidine-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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[0279] 8-Chloro-11-methylsulfanyl-5H-dibenzo[b,e][1,4]diazepine  (166JO50)
(100 mg, 0.22 mmol) and 3-(fert-butoxycarbonylamino)pyrrolidine (73 mg, 0.4 mmol) were
reacted according to GPS8 to give 8.1 mg of the title compound (166JO64). MS (ESI) 313
(MH"). Purity for MH" (UV/MS) 100/94.
Example 124 — (8-Chloro-5H-dibenzo[b,e][1.4]diazepin-11-y])-(R)-1-pyrrolidin-2-yl-
N

methyl-amine (166J070)
N
H

[0280] 8-Chloro-11-methylsulfanyl-5H-dibenzo[b,e][ 1,4]diazepine  (166JO50)

(100 mg, 022 mmol) and (R)-(2-aminomethyl)-1-N-(tert-butoxycarbonylamino)-
pyrrolidine (78 mg, 0.4 mmol) were reacted according to GP8 to give 7.6 mg of the title
compound (166J070). MS (ESI) 327 (MH". Purity for MH" (UV/MS) 100/90.

Example 125 — (8-Chloro-5H-dibenzo[b,e][1.4]diazepin-11-yl)-pyrrolidin-3-yl-amine
(166J074)
H
N
NH
N
H
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[0281] 8-Chloro-11-methylsulfanyl-5H-dibenzo[b,e][1,4]diazepine  (166JO50)
(100 mg, 0.22 mmol) and 3-amino-1-N-(tert-butoxycarbonylamino)pyrrolidine (73 mg, 0.4
mmol) were reacted according to GPS8 to give 7.7 mg of the title compound (166JO74). MS
(ESD) 313 (MH"). Purity for MH" (UV/MS) 100/90.
Example 126 - 8-Chloro-11-(2,5-diaza-bicyclo[2.2.1Thept-2-y1)-5H-
dibenzo[b,e][1.4]diazepine (166J0O39-2)
NH
(o

N
H

[0282] 8-Chloro-11-methylsulfanyl-5H-dibenzo[b,e][1,4]diazepine  (166J050)
(50 mg, 0.11 mmol) and N-(fert-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

(166J039-2). MS (ESI) 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)amine
(189J065)
H

[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,SO,) and concentrated. The residue was
taken up in CH,Cl, (2 mL) and trifluoroacetic acid (1 mL) 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 NaHCOj3-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
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purified by HPLC to give 16 mg of the title compound (189J065). MS (ESI) 299 (MH").

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 (Na;SO4) and concentrated. The residue was
taken up in FtOH and a mixture of K,COs (5 eq.) and NayS;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, H,SO4 (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 NaHCOs-solution, dried (Na;SO,), 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 EtOAc (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 (SiO,, CH,Cl,:MeOH,
NH3(7N in MeOH))-system.

Example 129 —  7-Bromo-4-(piperazin-1-y1)-2.3-dihydro-1H-benzo[b][1.4]diazepine
(166J047)
NH

Br N NJ
o

[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 (ESI) 309 (MH"). Purity for MH™ (UV/MS)
100/100.

Example 130 — 7-Bromo-2-methyl-(piperazin-1-y1)-2.3-dihydro-1H-benzo[b][1.4]diazepine
(166J0Q95)

(\NH
w0
RoW!
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 (ESI) 323 (MH. Purity for MH" (UV/MS) 100/100.

Example 131 - 7-Bromo-2-phenyl-4-(piperazine-1-y1)-2,3-dihydro-1H-
benzo[b][1.4]diazepine (189J020)

NH

()

N: %
H

[0289] 5-Bromo-2-fluoronitrobenzene (440 mg, 2.0 mmol) and ethyl 3-amino-3-
phenylpropionate hydrochloride (394 mg, 1.5 mmol) were reacted according to GP9 to give
9.8 mg of the title compound (189J020). MS (ESI) 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[b]cyclopentale][1.4]diazepine (166JO46)

NH

()

N: % 1
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 reacted according to
GP2 to give 3.0 mg of the title compound (166J046). MS (ESI) 349 (MH"). 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
PdC1,(PPh3), (9 mg, 0.02 mmol) in dry THF (1 ml). The reaction was shaken until
complete conversion (1-16h, TLC) and then quenched by the addition of aqueous saturated
NH4Cl. 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][ 1.4]diazepine (160FES59)

E

(L
C]\QN\

M
[0292] 4-Fluorobenzylzinc chloride (0.8 ml, 0.5 M in THF, 0.4 mmol) and 8,5-
dichloro-5H-dibenzo[b,¢][1,4]diazepine (160FE64) (53 mg, 0.2 mmol) were reacted
according GP10 to give 52 mg of the title compound (160FE59). MS (ESI) 337 (MH").
Purity for MH" (UV/MS) 90/90.

Example 134 — 8-Chloro-11-(4-fluorophenyl)-5H-dibenzo[b,e][1.4]diazepine (160FE70

jewg!

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,e][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; (1 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 mmol)

(26mg, 0.1 mmol), Pd(PPh;); (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 H,O were

. added to the reaction mixture. The ether phase was 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 136 — 8-Chloro-11-(4-nonylphenyl)-5H-dibenzo[b,el[1.4]diazepine (160FE63)

Cl N Q
Lo

N
H

[0295] 4-Nonylphenylboronic acid (30 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 25 mg of the title compound (160FE63). MS (ESI) 431 (MH"). Purity for MH"
(UV/MS) 85/85.

Example 137 — 8-Chloro-11-(pyridin-4-y1)-5H-dibenzo[b,e][1.4]diazepine (160FE69A)
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N
H

[0297] 4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)-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 (ESI)
295 (MH"). Purity for MH" (UV/MS) 95/100.

Example 139 — Functional Screen

[ 1, 4] oxazepi ne

[0298] Several compounds disclosed herein 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 pECsg) of these
compounds are presented in Table 1 at M1, M2, and M3 receptors.
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W@ oSlbnso- 5H- di benzo[ b, e] [1,4] diazepin- 1 BCT/US2004/043224
-y1)-(R) -1 net hyl -ani ne (1663070)
FhlsQF0 fijgenzo[ b, e] [1,4] diazepin-11
- - -3-yl-amne (1 66J074) kr) cn 00
tr) azo[ b, e] [1,4]diazepine-11-yl)am ne
4)-2,3-di tkldro- 1H
1. compound of Formula I, II, or XV:

R1
W,
4 G
|
| /R1
RG / Rz '
\ X=X 1 X=X
Ry~ o a R
7\f 7 \‘ ,I ‘\\\b/Rg 7\f 7
\ ) ! /
gy, Z SN
Ra/ \ / R4
Rg Rs RQ 5
@ (o
A
|
R /L
}2 X=X_R
Rr—¢7 o
\g~ \ 7 (]
~h R
Rg \ 13
Rg
(XV)

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

A is selected from the group consisting of

R¢ R
ol . W
4 \ ~R LN, o 2
(@j)” —oom.
Y= n o=
%{"" , ( : ) , and M, ;

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;

each n is separately selected from the group consisting of 0, 1, 2, 3, and 4;

m is selected from the group consisting of 1, 2, and 3;
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1-y1)-2, 3-di hydro-1H 3, 3a, 4, 10a- hexahydro- ine
(166J046) (6saao09l) Guldozoi.P[t T][a R]ozuocl. 11}

W@ oioadeR¥) gu! dozel PW ] Wyl ozuoot | p. (9a409 | ) PCT/US2004/043224
oul dozul P[17 1]id Ricatiocgr o-uruoro-i

- (pynoi n-4- éﬁll)R 5{'5" W&? a[b@ nt &l id Jseﬁ'elrgt'eﬂfz SALAEd from the group

( 160FE6 9A
i ti - pydsatidg ﬁhy&ﬁog&l'l-hdldgaﬁ]amme} opfiod1yi sabstjtinted C;.5 alkyl, optionally

( 160FE59)
substituted Cs.g cycloa]kyl optionally substituted Cyoo alkenyl, optionally
substituted Cpo alkynyl, optionally substituted Ci.,o —alkoxyalkyl, and optionally
substituted aryl and arylalkyl;

L is absent or is selected from the group consisting of -NH(CHz),— and —
(CHz)n—;

a, b, ¢, and d are each separately selected from the group comsisting of
carbon, nitrogen, oxygen, and sulfur, or each is separately absent,

provided that at least three of a, b, ¢, or d are present,

provided that at least one of a, b, ¢, or d is carbon, and

provided that no two adjacent a, b, ¢, or d are both oxygen or both sulfur;

e, f, g, and h are each separately selected from the group consisting of
carbon, nitrogen, oxygen, and sulfur, or each is separately absent,

provided that at least three of e, f, g, or h are present,

provided that at least one of e, f, g, or h is carbon, and

provided that no two adjacent e, £, g, or h are both oxygen or both sulfur;

Rs, Ry, Ry, and Rs, are each separately selected from the group consisting of
hydrogen, halogen, optionally substituted Cis alkyl, optionally substituted Ci.6
alkyloxy, optionally substituted C,.¢ alkenyl, optionally substituted Cz. alkynyl,
optionally substituted Cj.¢-alkoxyalkyl, optionally substituted Ci.s alkylthio,
perhaloalkyl, CN, CORyo, CONHR o, NHCONHR 1, SO;NHR0, SO2R10, OSO2R10,
heteroalkyl, NO,, NHCORo,

or R, and R, or R; and Ry, or Ry and Rs 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 R, are each separately selected from the group consisting of
hydrogen, halogen, optionally substituted Ci.¢ alkyl, optionally substituted Ci.¢
alkyloxy, optionally substituted C,.s alkenyl, optionally substituted Ca.s alkynyl,
optionally substituted Ci.¢-alkoxyalkyl, optionally substituted Ci alkylthio,
perhaloalkyl, CN, COR 19, CONHR o, NHCONHR 9, SO2NHR19, SO2R10, OSO2R10,
heteroalkyl, NO,, NHCORy,
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or R¢ and Ry, or R; 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;

Z is selected from the group consisting of NR;;, oxygen, sulfur, and CHy;

Ry is selected from the group comsisting of hydrogen, optionally substituted
Ci-6 alkyl, optionally substituted Cs.g cycloalkyl, optionally substituted C,.¢ alkenyl,
optionally substituted Cs.¢ alkynyl optionally substituted aryl, optionally substituted
arylalkyl, and perhaloalkyl; and

Ry, is selected from the group consisting of hydrogen, optionally substituted
C1.6 alkyl, optionally substituted C;_g cycloalkyl, optionally substituted Cs. alkenyl,
optionally substituted C,.¢ alkynyl, and optionally substituted arylalkyl;

R, and Ryz are separately selected from the group consiting of hydrogen,
halogen, optionally substituted Ci¢ alkyl, optionally substituted Ci.s alkyloxy,
optionally substituted Cy.¢ alkenyl, optionally substituted C,. alkynyl, optionally
substituted Ci.¢-alkoxyalkyl, optionally substituted C;.¢ alkylthio, perhaloalkyl, CN,
COR; 9, CONHR;9, NHCONHRj, SO,NHR o, SO;R10, OSO,R 10, heteroalkyl, NO,
NHCOR o,

or R, and Rys, 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;

any bond represented by a dashed and solid line represents a bond selected
from the group consisting of a carbon-carbon single bond and a carbon-carbon
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 IIT or IV.
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R R
/" /"
W W.
({In ) ((HHn_ R
. /R1
R /Y R /Y
Eox=x |7 X=X |
Rs Rs Rs Rs
z 4
R4 Rs R4 R4
Rs Rs I (V) Rs Rs
(T v)
3. The compound of claim 1, wherein said compound is selected from the

group consisting of:

4. The compound of claim 3, wherein said compound is selected from the

group consisting of:
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VHAT IS CLAIMED | S: 1. A compound of Formula I, II,
or XV: Al L RGiR2R6 I X= XI/1 bR3R7----(/ \/\ R5/ g h\
we dos06325e R8 g 11\ / RORS5RI (1) (XV) or a PCT/US2004/043224
pharmaceutically acceptable salt, ester, am de, or
prodrug thereoi% wherein: Ais sel ec\)'ved fromthe group W

5953 (fo 485

S S A
{' W W\ W\
R4

y-R1 YR

d0 oo

5 The compound of claim 1, wherein none of a, b, c, or d is absent.

6 The compound of claim 1, wherein none of e, f, g, or h is absent.

7. The compound of claim 1, wherein a, b, ¢, and d are carbon.

8 The compound of claim 1, wherein e, f, g, and h are carbon.

9. The compound of claim 1, wherein R, is selected from the group consisting
of hydrogen, halogen, optionally substituted C,.¢ alkyl, and optionally substituted Ci.s
alkyloxy.

10.  The compound of claim 9, wherein said alkyl is selected from the group
consisting of methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, and tert-butyl.

11.  The compound of claim 9, wherein said alkyloxy is selected from the group
consisting of methoxy, ethoxy, propoxy, isopropoxy, butoxy, sec-butoxy, and tert-butoxy.

12.  The compound of claim 9, wherein said halogen is selected from the group
consisting of fluoro, chloro, 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 R; is selected from the group consisting
of hydrogen, halogen, optionally substituted Ci. alkyl, optionally substituted Ci.¢ alkyloxy,
and NO,
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X is nitrogen, CH or CHZ; X is Cor CH wherein
when X is C, there is a double bond between X and X

wa@pasmbRsei n when X' is CH there is a single bONUS2004/043224

between X and X' ; each Y is separately selected from

the ggoup T%?%?) Db Ipcggfél(%ﬂ-jf'ltlﬁo reif? $%id Hhey195 s _'te@fiﬁinh the group

Wi s Separately‘sele romthe group consisting o

chnsistagem mdiyl, ¢l gaopyloisopiobiibutyt aedibutyl, and epabEykl y
sel ected fromthe group consisting of 0, 1, 2, 3, Hd
4; iA6is Jbesempeourtd ofplaimel 4 mdigpeie sHd pEYIRY 1%Felac,tecg fom the group
and . 3; WD.2005/.063254PCT, 4/ 04 5 -
Pl o7 SR HBGRC BRI, ARV P Ly oo bufRp it lor-butony.
t he group TheRSMHbhMboLdlailty U4, 00esRein Ralddgigen asmiaberied from the group

opti onal | g substituted Cl-20 al kyl, optionally
cengsimigtafichlpredr@neiedaedkyl , optional |y substituted

Cc2 2 | k || [ [.] 3 [ - ..
Opt_i gﬁgl | ;ln %&8&’?’.8{“:540@@016% 3’3& ;ﬁéﬁe{}"glii a|%f1;%g£déllf Wémup consisting
o?lﬁ&d}r@@&l, InetiS10a thb x4, @BIoss, Wrordddods, ¥ndNG.; L is absent

is selected fromthe group consisting of - NH;}FCI—Q) n- .
and -19( CHAjhe-compound ef clpim &, WhergingR aisescleqter fap Aheagiapy consistng

| ected. fromth r.ou nsistin f
R e T N BT SR
absenl, priggi dathould@lof dlaiheBs twidaéif @afdf alRyl i selectedrfréin the group
are present, provided that at |east one of a, b

C or
odnsistingarfiowthylastbly lppiopiid sdptamat, baeyLtsarrbait] aee frt-hutyh,

c, or,d are both ox .or . bot.h sul f.yr: :

and h2 1a!r e cf’ﬂm?%%(i/%&g?]?l %éé EEn S?’l#g sielog lka/ ? %)sué)e rfifbroalyl
consigt i norRfcofRbRANef dhihd 20 Merdli ¥4i8 HerfRideoa3ky fidhiifluotomethyl.
each I's separately absent, provided that at |east

t hr e@3of & hefconpound oficlaine 1By wherain, sajsk o geads selegiedifrom the group
| east one of e, f, g,.or his carbon, and provided
Wﬁ%ﬁtlwlct%r%d’}l]%%ﬁgd@,mr??‘ g, or h are both oxygen or

bot h xgul T ufye lcompcéngdR%vf H3im Rfo, andrdip RAM & @38fdgen or optionally

separately selec fromthe group consisting of
shyditogé Qs hkdybgen, optionally substituted ClL..6 al kyl,

opt onal Iy sUbeL Lo 10,81l 0 PALLERSL o ot e oup
R o PBLER B R E G e BT .
al kyl26. CN, THe@simpoGaNolR Iajm NEH@GRdR B isS@RdkHR1LHom $H Bbup consisting
Fhydrogen amths ] Honr ohicro. browes, trilocomatyl, SO,CH;, and NO,.

27.  The compound of claim 1, wherein Rs is selected from the group consisting
of hydrogen, halogen, and optionally substituted Ci.¢ 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 chloro.

31.  The compound of claim 1, wherein R is hydrogen or optionally substituted
Ci.¢ alkyl.

32.  The compound of claim 1, wherein Rs is hydrogen.
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or R2 and R3, or R3 and R4, or R4 and R5 taken

together, along with the ring carbons to which they
wae@sacpached, forma five-nmenbered or six- mMenPET/E82004/043224

cycloalkyl heterocyclyl or heteroaryl ring, or a

o TP A ORI St Ty y e B0y conn

of%ggl%tgéﬁ i (%eﬁ Jpvldﬁage@bsthateaqm,an@@tpemadduyyl CN sosz, and NO,.

ituted C1..6 al , optionally substijtut % h
al kyddoxy, Tlmqotompmhﬁwfﬁgm ?yuwbgelgzsalciaa]gyk@ ecte from the group

t t |
cogbipnd b e hieSk sk By Yok i Mekhien,
Cilcg\?a' kwrﬁé% dﬁ%ﬁfb@cﬁﬁh&w whélin @emog@\ﬂsi@eleaed from the group

FIRlO S02R10, 0SO2R10, het er oal kyl ,
co&iﬁﬁtm@\b[ﬂfbro chloro and bromoR6 and R7, or R7 and Rg, or

Rg and R9 taken together, Io .

to wiich Thegmpangerapnd VBrsHor) delbiEe i RbsRaRaty

si x-gpmbeqgd. Gy Igc%ﬁiﬁlolf)é aim t3€t Rheemcdaid pé?ﬂucft@hlkyblaltlyﬂuoromethyl

ring, or a six-nenbered ring noiety; Zis

sel egs.ed Theonon®ugd owfp c&amm\s 381 i wiegrein RRi iis Iydyegen, or optionally

sul fur, and %%Q R10 is selected fromthe group
SW%W@%%&Q$@@%M hydr ogen, optionally substituted Cl-6

al kykq Ophi 0 %Ellnk)éfuﬁp@is&lhﬁﬂﬂtﬁdw@@rei@sﬁ& aligalikydlected from the group

optional |y su Ituted C2..6 al kenyl, optionally

c&iishEh blﬂlfrt%fhyﬂfﬂﬁjl qirkmgyxbomppjlflibmy] , yeostorigh Emdﬁe@dnﬁylw
optlona substituted aryla er
and 40. ¢ cPRPQEIdeRtt ATt i Ig]rléﬁ %"8%0%‘% gg“"%P consisting

E%’fc{ éﬂny ﬂ{lﬁ% tlﬂgb@kkﬁgm % oal’ qul ah(hélzaqlolzonal 'y

subsyit ut ge Gampﬁulﬁi &foalailn 1,0phereimaRd ip sslebtsd iftom dig gggup;conswtmg
al kynyl, and optionally substitut d1 aryl al kyl ;
ofirage, Ralggay @P%%&V&F@t@t?s Feet®d from t he group

consi,hi ng e Eﬂe&lﬂcﬁﬁith
L R X S R A g

CORG N EQJf'rﬂetl@}ﬂbéhylt ﬁbkbpﬂ 1s8propylabighske-buipt, Iamh Sﬂﬂ-‘?utyl
substituted C2 6 al k tionally, }@goStltUt? 4 from th u
Cl_64al koﬁysalcnmpommb@f @aﬂm ﬂff) whpen;spidihalpses 1gselected from the group
al kyl t hi er oa CN, CORI, CONHR10, NHCONHR1O,

c %Iﬁﬂﬁlugp a&@ﬁ%’%&o hetero al kyl, NO2, NHC

R qy, ThleorrBlaﬂn@Bﬂclﬁﬂﬁ 1, waketn Roipeteteeted fedromige gotip consisting
the ring carbons to which they are attached, forma

offhyckoganbhloem apd byime.menber ed cycl oal kyI het erocycl yl
or hetero

m)| ety: e %&’%})%gg% g% P@Bﬁéé‘é@g@? % f(rj&g r‘glae group consisting

k&f& L BG1d; ﬁro@p%ﬂélﬁy s@baﬁﬁ@d@qlﬁamymnﬂ Ipeﬂi)alolaﬁcygr oup
&' ng car bon-car bon single bond and efl
car bate- carfﬂchqjmdmhlé ctfcnhajm 45, whqyp@\,qaglgglkyhgts ggted from the group

conmpound_ of  For ae | {

CRBSiE AP 4 Broe TRE S St g e B

wher e aﬂFtFe &&Eﬁb%@ &£ BRfm A5Sthereinagd Beibedn séleétad from the group
For rru I WO 2005/ 063254PCT/ U82004/ 043224

o‘Bias1st1ng’30meermhﬂmumilddﬂombal m 1, wherein said conpound

'S se 86.Ct e"ldh(;c éo?xrl?)otugg 09 Elgﬁg 48 ovsnfﬁelr‘g’itnl safl p%];ﬁaloallcyl 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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4. The conpound of claim 3, wherein said conpound is
sel ected fromthe group consisting of: WO
wWQO@5068233254PCT/ US2004/ 043224 5. TPET/US2004/043224
compound of claim 1, wherein none of a, b, ¢, or dis
abserny. 6-Th-|eh&> e ld?el Hff 1C4ALBNR, m&'téal ﬁ‘&ﬁ@h@é‘roﬁp consisting
f, g or his ent hé conpound of claim 1
dﬂfh?dl@gan a),ptlbnall‘y substitutdd @, @ alkgt, laod opt&bna]lyeulomlmtcﬂll aud'l of
claiml1, wherein e, nd h are c
The cGrpoukie %mmuaﬂrﬂff?am@h Pt el QByLis S&EC%eﬂoﬁWm the group

bl GR0 b BRhoflL. 1B D BUGT anRt PO

Cl 6 53| kylThe/compound offlaind hewhersipdtuns hydlrogdaral m 9,
wherein said al kyl is selected fraoamthe group

consi¥t i nglhsreomsionpd of elemy I, WhrgiHf 1s I?@B%ﬁnopyl but yI ,
sec-hut yl, I?en%rﬁ %ﬁh&gf‘&?{tn Wherem]ﬁéll NAe conpound of

claim9, ere| sal I's selected fromthe

gr oupsaz onsTigd ¢dﬂ1@dﬁhd mstzlaﬁm, whbh:m(y is pisepiootyis selected from the group
I sopropoxy, butox sec- but oxy, and tert-butoxy.
copsistitgolcdWd6Had -ofH-olaad nCh2—wher ei n sai d hal ogen i s

sel eb5t7ed ffllen?:otrﬁ]gelc%l%ﬁ%z %la(fl%nls 'va{ deqlg fA B Je éé%rfoﬁ%ﬁ%é) %‘Hfup consisting

and conpoun
Jf2 is selected fromthe group consisting of hydrogen,
nmet hyl , met hoxy, and chl oro. 14. The conpound of

claim1, wherein R3 jf5 selected fromth® group R,
consi sting of hydr en, haI en, optighally I

substituted C1 al ly/substituted ¥\ 6-Re
al kyl oxy, and 20 06 254PCT/ UR2004/ 04§224 W

“d,, and

2 2 2

and wherein n is selected from the group consiting of 0, 1, and 2.
58. The compound of claim 1 selected from the group consiting of:

2,7-Dichloro-11-(piperazin-1-yl)-5H-dibenzo[b,e][ 1,4]diazepine,
2-Chloro-11-(piperazin-1-yl)-5H-dibenzo[b,e][1,4]diazepine,
2,8-Dichloro-11-(piperazin-1-yl)-5H-dibenzo[b,e][ 1,4]diazepine,
8-Bromo-2-chloro-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-trifluoromethyl-5H-dibenzo[b,e][ 1,4]diazepine,
7-Chloro-11-(piperazin-1-yl)-5H-dibenzo[b,e][ 1,4]diazepine,
8-Bromo-1-chloro-11-(piperazin-1-yl)-5H-dibenzo[b,€][ 1,4]diazepine,
8-Bromo-2-methyl-11-(piperazin-1-yl)-5H-dibenzo[b,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)-5H-dibenzo[b,e][ 1,4]diazepine,
3,8-Dichloro-11-(piperazin-1-yl)-5H-dibenzo[b,e][1,4]diazepine,
2-Bromo-8-chloro-11-(piperazin-1-yl)-5H-dibenzo[b,¢][ 1,4]diazepine,
3,7-Dichloro-11-(piperazin-1-yl)-5H-dibenzo[b,e][1,4]diazepine,
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15. The compound of claim 14, wherein said alkyl is

sel ected fromthe group consisting of nethyl, ethyl,
W@e@s®63254 sopropyl, butyl, sec-butyl, and tertP@IUFI004/043224

16. The compound of cl ai m 14, vvher ein said al kyloxy is

8s]§}o?r% §Q:h o%’ %E,(E‘g’e‘%ﬁb y@%@fﬂ gx 'ﬁ?&ﬁ&zﬂne, et hoxy,
3t-©lilbrcbm1-@(1perazm- -yl)-bH- dﬂlibﬂoiib)a]@l),uhﬂazmblrxel aim 14,

COsrast AGPERaEH g3 B ia H- gt b eft L Affazepips.
f@ﬁﬁ%?o“ﬁqné% 1011 gﬂg g»azﬁaﬁ.@.gﬁ esi cﬁﬁenaggﬁa 12@%9 @ﬁem the

group consi Ltin ‘chl or o,

2DNRRH- 11 {piPeradind] M%H dlbenzo [8,2][1Biéiaspiqeound of cl ai m
1, wherein R4 is selected fromthe oup . c tin
2nyigthodd b (Plﬁ’ﬁIaéglehyl)&pﬁf@ﬁmmiﬁh‘éluﬁﬂgt{eB?‘%{é %ﬁ azg 19/?

047147 d
PRI SRS 3 Wgpenpete P B REPOUT
198-Dligh1 6101l pdﬁ@zn@-ﬂ yg)?’éﬂsdlbenzb[!byé][l Aldoypine,i sopropyl ,
butyl, sec- but tert-but

, . 21. The
ScBraverridnehylc) ]a(nﬂiﬁelﬂln'\]\hé)"éﬂﬁiﬂé‘f‘é’izﬂ[bgféE]h%]Idk?&Pﬂkli}Pa is

PSR- Pisrin g o ST iAo Mk Bhing, &1 T 21

123 Pipdh&.ifa R PRRaledromb ey s A ibare[ ]l s}auaiepmb ogen is
sel ected fromthe group consisting of fluoro, chloro,

ldr@iperane-1-yl)-5H-dibenzofhra[ lctldpaemiae.of cl ai m 19, wherein

dr o | d Cl..6 al kyl.
é;@%o%ép@ﬁ%{%%ﬁdlog? g@t(g b tlly E\ﬁ'gf&é#ﬁgsgi d al kyl al sy
196(Peseran E}QIIBHttﬁbafz@ﬂbEk] Floﬂﬂia%Eplﬁg-SQfarHHﬁﬁtm’d et hyl ,

propyl, isopropyl, butyl, sec- buﬂiql and tert-butyl.
$2BroriTor 1 ¢ pippaahel -uh)-5&- éllbnmp[bw]{é ipzeRING, s sel ect ed

LR T PR P oD SR g{gyﬁ% gEthyl, fluoro,

R uor16-pHRIRANLT %ll-qleCdlﬁéﬂfbﬁb ®&,n RS is selected
fromthe ‘group consisting of "hydrogen, hal ogen, and

Zaﬁfrlfhlwbmythamdsslfmtydnwd-lt (plpeﬁtzm-k )- 5H- dibenzd b, ej‘ﬂieél]dlazepine

und m 27, erein sa L. is
O PR iRem hatsslon g s g Pt by DS F%fi[‘éy‘ﬁoxazepme
4. ﬁﬁ%@-@y&mﬂw&ﬁkmaﬁé@ﬁﬁ&gﬁé&m 1@%@6@&1&‘9—% 5H—
e conpound claim2 ereln said haI ogen is
diedneofied[ f,4 piaztnee,gr oup conS| sting of fluoro, chloro,
and

iRy vgungaman g Gty Did Bt e of alepine
AT ) Wﬁ‘ﬂ‘%ﬁ%? The compaund of

1q|—@1156rﬂz1thﬁ)-eJ3Fﬂ1Rﬁﬂr0-Sl /yezodiemino[8¥D-5H][ 1,4]benzothiazepin,
2005/ 063254PCT/ US2004/ 043224 ‘f}fsi The conpound of
&Chlose-1 1-[Wdddiazepamyl -yl S Hhbsppeld el lohidiagerge-oup

e e
MNQB-Chloro-5H-dibenzo[b,e][1,4]diazepine-11-yl)-N, N-diethyl-ethane-1,2-diamine,
8-Chloro-11-(4-methyl-[1,4]diazepam-1-yl)-5H-dibenzo[b,e][ 1,4]diazepine,
8-Chloro-2-methoxy-11-(piperazin-1-yl)-5 H-dibenzo[ b,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-yl)-N. N-dimethyl-ethane-1,2-diamine,
8-Fluoro-11-[1,4]diazepam-1-yl-5H-dibenzo[b,e][1,4]diazepine,
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34. The conpound of claim 33, wherein said alkyl is

sel ected fromthe group consisting of nethyl, ethyl,
wW@e@PPh32s4 sopropyl, butyl, sec-butyl, and tertP@rIU§1004/043224

35. The conpound of claim 33, wherein said hal ogen is

]gﬁg@@hﬁgo fSFPﬁbé&%E@é]?#Q]ed(f é%l%—tlilgq)é?/tmgtlhypétﬁanecpQ-Qﬁeﬁmne

br ono oun claim 33, wherein
&-ﬁ]hftbrpdrl Iﬁ(aiaﬂsit,lﬁydlmleﬂlypprpfefamr- bISH- dlbenzo[b ej1,4] dilaleepme
ound of c¢laim 36. wherein_sajd pe[lrl? 04[ al kyl is
F RO e ety prporarge e eihsgoiie e 8 Rar R

gv@%ﬁcﬁb n I%C}nétgélr}}‘%gﬁﬁ e n%g-ggﬁg&ﬂg?ﬁh%l $ X]Jnis Hgﬁéiwﬁiéfregid . Cl_6
&rﬂhﬁbrlal Ky@3 -p}ﬁ:nﬁth:ﬁtwﬁd- 1FyIp6Y dibergiofh) ][ L dliazepinag Iof

L
Shdlorers oty 1 Toiperizindoy) PRLbBHo0h AL SIS EeR 1

b o e SRR 1P B BB BRI R0 00, " o
&-ﬂkﬁﬂd\EB(plperaznl-Myﬂ) 5 HhdEbapoligelit4piazepiaem 1, wherein R8
is selected fromthe group consisting of hydrogen

zracpc@g%ﬁhloecpﬂ | SHEPPnS S O o oth B T 4ldigAcpime, 42,
kyl
Tofig 352‘30@%?8%%[%-‘/&%@*”88%@% ﬂlrhdaﬁ?g’ vl e hyl ,

mmtb 11i@aRtapy! -yl) BHMbenss 6 ea A diazepiet, t er t - but yl .
43. The c%qﬁound of claim4l, wherein said halogen is

&élhdarodd- (ﬁn%hhqllﬁle‘* g})tﬁﬂbd@@ﬂ@ beilhgldrzapingor o, chl oro,

her ei
%29 y?"g gﬁoergt F%ar%]h hg'?)group co(ﬂé)ogﬁlc4r48fa2%p}]ﬁydrgzy:hn
@Jﬂjh@dr@wll%qaeﬁzﬁfm-yl) -5H-disbazo[ bl 1caReepige, of claim 1,

wherein is selected fromthe grou consi sting of

w@geiaplphramgleml 11gpbemaedblpyridelBsSt¢lt Lt ldépzenine.s al kyl |

al.oal k conmpound of cl ai m 45,
%ﬁgﬁl% sp&P?fa%}?{ﬂyYI 5@ débé%%[z? gng?f?'lg’m the group
@-@Pﬁdr%ll'lf’@lﬁéfaz[@lJﬂlY)'—dlb@{zB{’B Al I4jeR¥epidesopr opyl , butyl,
sec-butyl, "and tert-butyl
8-Chloro-11-(piperazin-1-yl)- dlbenzo[b f1[1,4]oxazepine,

8-Chloro-11-(4-methyl-piperazin-1-yl)-dibenzo[5,f][1,4]oxazepine,
3-Chloro-6-piperazin-1-yl-11H-dibenzo[b,e]azepine,
8-Bromo-11-(piperazin-1-yl)-dibenzo[b,f][ 1,4]oxazepine,
11-(Piperazin-1-yl)-dibenzo[5,f][1,4]oxazepine,
7-Chloro-11-(piperazin-1-yl)-dibenzo[b,f][ 1,4]oxazepine,
8-Chloro-3-methoxy-11-(piperazin-1-yl)-dibenzo[b,f][ 1,4]oxazepine,
8-Bromo-3-methoxy-11-(piperazin-1-yl)-dibenzo[b,f][1,4]oxazepine,
3-Methoxy-11-(piperazin-1-yl)-dibenzo[b,f][1,4]oxazepine,
7-Chloro-3-methoxy-11-(piperazin-1-yl)-dibenzo[b,f][1,4]oxazepine,
8-Chloro-4-methyl-11-(piperazin-1-yl)-dibenzo[5,f][1,4]oxazepine,
8-Bromo-4-methyl-11-(piperazin-1-yl)-dibenzo[5,f][1,4]oxazepine,
4-Methyl-11-(piperazin-1-yl)-dibenzo[b,f][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[5,f][ 1,4]oxazepine,
2-Bromo-11-(piperazin-1-yl)-dibenzo[b,f][ 1,4]oxazepine,
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47. The conpound of claim45, wherein said hal ogen is
sel ected fromthe group consisting of fluoro, chloro,

W@ @506 280D . 48. The conpound of cl ai m 45PCWIsI064/M43224
said per hal oal kyl is perfl uoroal kyl . 49. The

ABIPRT Euft 11 Roettln- H OBl bR A RS e o 1 °
1\4#(@&@&:&1&9-}41)88 seflesbmeihiy-aiveiud, G Déjoxezmpsiest i ng of
nethyl, and trifl uo

hyd hi
oHba s aperercissbuiaoraacthyl dibensglp Tt e ptone

IE m t he group
8gfé)nglos mﬁ)]l %Mlﬁ gilgd @Biﬁ g(fxlgy IIsljlij dstituted Cl_6
saFlayto- 3%%@@11@@@61‘3@11541 bay-dibehfb,Af k#loxazepine, 52. The
conmpound of claim51, erein said alkyl is selected

&F]@m%ﬁ'@i@hﬁdé (Em%ﬁzéﬁ‘ﬂﬂ@ Ghenpet il 1,4] 8¥?’?}¢Plnepr opyl ,

-§y¢uor§ pel?ag?’] P?%ydiben%ggm 45?3%%‘%hﬁydr ogen.
@Met?l‘-glqpmefadﬁldl-@f) -dibeizo15l] [ 1yu]exaepnné§ i s nitrogen.

conpound of claim 1, wherein is NH

Bhlethpre- &:mﬁﬁdhhb-(l@iper@ﬂﬁr Inyh-dikgnael&ifi 1 L4] PXAzZeBent or s
1SRl RS MRS WO
3(«1\4(%03? 120(%%[&& Pliji%ugﬂ%@i@m@ms}ﬁa@bmzwb A 1,48kEepide, W
2-Bromo-11- (plperazm- -yl)-8- tnﬂuoromethyl-dlbenzo[b Sf1[1,4]oxazepine,
6-Chloro-11-(piperazin-1-yl)-dibenzo[b,f][ 1,4]oxazepine,
2-Bromo-8-methyl-11-(piperazin-1-yl)-dibenzo[b,f][1,4]oxazepine,
7-Chloro-4-methyl-11-(piperazin-1-yl)-dibenzo[b,f][1,4]oxazepine,
8-Phenyl-11-(piperazin-1-yl)-dibenzo[5,f][ 1,4]oxazepine,
8-Chloro-11-(piperidin-4-yl)-5H-dibenzo[b,e][1,4]diazepine
5-Benzyl-8-chloro-11-(piperidin-4-yl)-5H-dibenzo[b,e][ 1,4]diazepine,
8-Bromo-5,10-dihydro-dibenzo[b,e][ 1,4]diazepine-11-one,
5,10-Dihydro-dibenzo[b,e][1,4]diazepine-11-one,
8-Fluoro-5,10-dihydro-dibenzo[5,e][1,4]diazepine-11-one,
8,5-Dichloro-5H-dibenzo[b,e][1,4]diazepine,
8-Chloro-11-methylsulfanyl-5H-dibenzo[b,e][ 1,4]diazepine
(8-Chloro-5H-dibenzo[b,€][1,4]diazepin-11-y1)-(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-11-yl)-pyrrolidin-3-yl-amine,
(8-Chloro-5H-dibenzo[b,e][ 1,4]diazepin-11-y1)-(R)-1-pyrrolidin-2-yl-methyl-amine,
(8-Chloro-5H-dibenzo[b,e][1,4]diazepin-11-yl)-pyrrolidin-3-yl-amine,
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-yl)amine,
7-Bromo-4-(piperazin-1-yl)-2,3-dihydro-1H-benzo[b][ 1,4]diazepine,
7-Bromo-2-methyl-(piperazin-1-yl)-2,3-dihydro-1H-benzo[b][ 1,4]diazepine
7-Bromo-2-phenyl-4-(piperazine-1-yl)-2,3-dihydro-1H-benzo[b][ 1,4]diazepine,
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and wherein n is selected fromthe group consiting of

0, 1, and 2. 58. The conpound of claim1l
w@elsotras fromthe group consiting of: PCT/US2004/043224

2,7-Di chl oro-11-(pi perazi n-1-yl)-5Hdi benzo[b,e][1,4]d

%?@P%_pgi(gif—erag}nﬁeygzll 2 3 a4 l)Oagw %Illyt%nzo[ b,e][1, 4] di aze
hiEian!e[,b]cyclopenta[e] [1, 4]d1azep1ne

- Di hI 11- 1-yl di b b, 1,4]d
$ %p G f?uorobengylfjgr ?cﬁbgnzo[b e])[l ]'Ehazleplgg zolb, el ]

éﬁ 6814 ?(a‘%ﬂio%p‘he&;li) 6P REEAA Aetr ¥hazeptnd] benzo[ b, e] [ 1

I azep

QOEtdrle (1hoﬁplpha13&)z$ﬂ=d1bgn1¢ DRI 4]tlamepineyet hy 1- 5H di be
di azep

Rk iR as-A 5 dbazplh BLAHEBIR L hy 1- SH- i be
g}%cf%‘é’ﬁ]%[( 5’%@%‘%@? e dibeolbl[f ldiazepine. 1 1 i aze

pi ne,59. A method of synthesizing a compound of Formula V or VI,
8- Brono-1-chl oro-11- gPlpera2|n 1-y1)-5Hdi benzo[b,e][1
, 4] di azepi ne,
8- Br onp- 2- nethylél@v(plpera2|n 1-y1)-5H di benzo[ b, e]
1

R
/ 1

, 4] di azepi ne \\

4 8-Di chl oro-11
i azepi ne, R N
A y

erazi n-1-yl)-5H di benzo[ b, e][l 4

8-l orQ-2- 'pera2|n 1- leVHH—dRp
1,4]d|az€p
8- Chl or o- 2= Qiperazin-l yl) - 5H-m

4

o

1, 4]d|az%b|n
3, 8-Di chl oro- 11- (plpera2|n 1-y1)- 5H—d|benzo[b e][l 4]d
| aZ€P¢dMprisin

2- Br ono- 8- cﬁ%oro 11- (pi perazin-1-yl)-5Hdi benzo[b,e][1
, 4] di maetpigreqompound of Formula VII

3 7-Di chl oro-11- ( pi perazin-1- yl)R5F+d|benzo[b e][1,4]d
I azepi ne,

8- Brono- 3-chl oro-11- (p(%H}afk >S5kt di benzo [ b,

e][ 1,4] diazepine,

3- Chl or o- 11- ( pi perazi n- 1- y1)R:5Hdi b8hzo [b

e][1, 4] di azepi ne, 3 Rs

- Chl or 0- 11- (pi perazi n-1-y1) - 8- trlfluoronethyl 5H-di b

®iiha compoeld oflFetnuti ¥AEpi ne,

7-Chl oro- 2- net hy1- 11-(piperazin-lhyl)-SFLdibenzo [ b,
e][ 1,4] diazepine, 6

2- N@thyl 11- ( pi per azi n-(MHL)) O i [b, e][1 , 4]
di azepine, 2-Methyl- 1 1-(pip
erazin-1-yl)-8-trifluoromethylx I tIRenzo [b, e]]

1, 4] di azepi ne,
8- Chl or 0- 4- net hyl- 11- ( pi perazin-1- y1) 5H di benzo [Db,
f%] ﬂarrﬁ athsedirAeeRdPRund of Formula IX,

8- Di chl oro-11- (pi perazi n- yl) 5H—d|benzo[b e][
1 4] di azepi ne,
8- Brono- 5- net hy1- 11055|pera2| -
1, 4] di azepi ne,
7,8-Di chl oro-11- (plpera2|n 1
1, 4] di azepine, -(Pip Rg
erazin-1-yl)-8- trlfluoronethleSFLdﬁb enzo [b, e][
1,4] diazepine, 11-(Piperazin-1-yl)-5Hdibenzo[b, e]]
andy] di azepi ne,

8- Flu 4

di az egelragtg}gldf% Q% ?%%fdacgfg?r%& II?_%E{] g %Eﬁﬂ IR)[ %ﬁ}CIer]Tfﬂlalj,%]
di azepi ne-8-carb onitrile,

8- Bronp-11- (pi perazin-1-yl)-5Hdi benzo [b , e][ 1,4]

di azepi ne, 8-Methyl-11- (plpera2|n 1-y1)- SFLdlbenzo[b
e][ 1,4] diazepine, 122-

3- Fl uor o- 6- pi perazi n-1-y1-11Hdi benzo[ b, e] azepi ne,

2-(Trifluoromet hanesul fonyl oxy) - 11- ( pi perazi n-1-y1)-5H
-dlbenzo[b e][ 1 4] d| azepine,

T o o I . Y A A ;00 e A AN —

[ -,H-d|benzo[b e] [

~dihenzo [b, e][



5-B enzyl-8-chloro-11-(pip eridin-4-yl)-5Hdi b enzo
[b,e][1,4] diazepine,

wW@2B5060256, 10- di hydr o- di benzo[ b, e] [ 1, 4] di azepi PEF/1I$20041@43224
, 5, 10-Di hydr o-di benzo[ b, e] [ 1, 4] di azepi ne-11- one,
8- Fl uor o- 5, 10-di hydr o-di benzo[ b, eR] 1, 4] di azepi ne- 11-on
e, 8,5-Dichloro- 5H—d|benzqg el 4]d|azep|ne
8- Chl or o- 11- net hyl sul f any1¥5H zo[ b,
e] [ 1, 4] di azepi ne (8- Chl oro- 5F+dI§ :ko[b
e][1, 4] di azepin-11-y1)-(S)-1 py di n- 2-yl - net hyl -
i ne,
1- (8-.Chl oro-5Hdj benzo[h, e][1, 4]d|azep|n 11-y1) - pi peri
i Fhéain apmpauRkot Ho ? aN or o- 5H di benzol[ b,
b_ . 4] di azepi n-11-y1) - pyn-ol i di n- 3-yl - am ne
? 3 or o- 5H di benzo[ b, e] [ 1, 4] di azepin-11-y1)-(R)-1-py
rrolidiinaBapkemet hyl - am ne, (8- Chl oro-5H di benzo[ b,
e][1, 4] di azepi n- 11- pyrrolidin- 3-
8- Chl Br ds saleqied rogy gtfag‘@% f@n@f@gzofl]v%&rag@ra _apiipnajly sbstituted Cue

%ﬂgl? L)Etl&la%& ?é]o%g%ﬁ% cyg]ﬁ_alégl}%eoi%lglf%%ye u[bit,l%teéll Co alkergrl optionally

i)bsﬁﬂu)eﬂ@mlkynyl optionally substituted C;.¢ —alkoxyalkyl, and opt1onally substituted
7- Brono- 4- (pi perazin-1-y1)-2, 3-di hydro- 1H benzo[b] [ 1, 4
] andepsylalkyl;

[7b]B{ 2 %E]Ig% 'E;t QM& ﬂsph&eéa%ﬁllﬂdelbe%ﬁile)nﬂg sgfeg‘feﬁyﬁj&lq tl]f#gpoeu% (%nsmtmg of

Hycﬁb 'halo]@&f-‘ ﬂ)ﬂtroﬁalﬂ)p stiazed €5 4 alkd), - chtionalily yabsstitkédt 08 alkyloxy,

nzo[ di azepi ne,
IptRIe sqt@tlwqoﬁr e@k@ﬂyﬂ,-wmpn@llyzsubstﬁated Creallyayla pyidensby substituted

G eRbRT TR B s BB, redplpatiof G, CqRuo CONIR1,
NEH?}QQHI(}% S8, IR, BCLR; {, HSA,RYY, apterANd ), -Nobk, ATHEDRY,, [ b,
g] [Chl @11&; gnill& gg&aylné RengriB4+ Bid-RY tolsertoggther, along with the ring carbons

%’]‘@{‘f‘l& h%ly %Ziee%tﬂ?&% iform, a >ﬁ1’ 7—%3}@(%?{25&—816111%1'% cycloalkyl, heterocyclyl

&1 heterfardi Rk AQix-ABfbered aryl t
8- Chlroarrg 1ﬁg(1H-B(yrazolere4aylnn&l—nlf-mc}le%Ienzo [b,

e] [ 1, B}, RaFapané Ro5orescachk tindegpendently rseleetsi Aoy the group consisting of
ound of For nul Vr.VI,/RI -n R RN\ Rk

B PG P ORGSR G -5 AT rORIOHADY PUDSREH G- alkyloxy,

SRATBAAN ng%fltu't_'&f @}J% @lkéﬂyl |opt15ﬂalfy%ﬂ%tﬁutfeﬂ ¥54 alllyRgl, optionally substituted

conpound of Fornu X,” “and reacting the conpound of

Eos—a]kbmydl]&ylwgtimnallyc suhst)tlumlﬂ ©f ¢ dfogtimd, pethaloatley]l,dBW ACORa, CONHR ),

RORNAE, OG0 RER F0/R, MEYSRY, heteroalkyl, NO,, NHCOR o,

or Rg and Ry, or R; 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.

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 VI,
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X is a hal ogen; Rl is selected fromthe group
consi sting of hydrogen, optionally substituted Cl-6
w@bdoglog326pt i onal | y substituted C3_8 cycl oal kyl PCT/US2004/043224
optionally substituted C2_6 al kenyl, optionally
substituted C2-6 al kynyl, optlom@ Im substituted Cl-6
- al koxyal kyl, and optl (e{}@ll )Rsub tigluted aryl and
aryl al kyl ; aPHE each
i ndependent |y selected from consi sting of
hydrogen, hal ogen, optional I'}* su stNﬁ&ted Cl1 6 al kyl,
optl onally substituted C1 6 al kﬁ5oxy optionally
stituted 6 alk |, optionally substituted C2_6
B€§H§W°wgﬁ? s@i Bt ituted G _6-al koxyal kyl ,
optionally substltuted Cl1_6 al kyl ghi o, perhal oal kyl
CN, CORi o, CONHRi o, N ' SOZNHR10, SO02R10, O S
O2Ri o, hetero al kyl, K@Hﬁl , Fi% or R2 and R3,
or R3 and R4, or R4 and RS take- oget her, along with
the ring carbons to which they ar g at@%ched forma
five-menbered or six-nmenbered cycReal kyl , heterocyclyl
or heteroaryl ring, or a six-nenbered aryI ring
weprepgund of FormulegX, R7, Rg, and R9, are each
I ndependent |y selected fromthe gg oup consi sting of
hydr ogen, hal ogen, optional substltuted Cl. 6 al kyl,
optionally substituted Cl I , optionally
substituted C2_6 al kenyl, optloﬁgiﬁy substituted C2_6
al k3nyl, optionally substituted i~ 6- al koxyal kyl ,
optionally substituted Cl.6 al kylH hi o, perhal oal kyl,
CN, CORI, CONHRi o, NHCONHRi o, SO2NHR10, SO2R10, O S
OZRIOWhﬁ@HEroaIkyI NC2, NHCORi o, or R6 and R7,
or Qhﬁ% el Rg and RO taken together, along with
the rlng cargoﬁs to which they are attached, forma

five-Rpmesleded fronl e B3RS (c0sisiy ORh¥dtb gerh epBbAAKCEWstituted C.g

or heteroaryl ring, or a six-nenbered ary

ﬁtéylepytlorediyxs@bﬁﬂumt%rsu @ploaﬂiwbmpbﬁmllyea@smddgbeﬂk@lyl optionally
ﬁlt littutgegl%é' I? ﬁeog)ltlggalb Sélgftctﬁ gdc(yl I%B(g%ﬁ:glﬂglf S Bt ndﬁy substituted

5%1 1a conmpound of Formula VIIl and a conpound
Fornula (X) CW wherein X is a hal ogen; R1
i s seReRedsf poinRsheregrach pnctepﬁtyiegtly isgleoted tfmm dlyegroup consisting of

SRR e baStanrontlhy SakiRed 6ot Pl B sttt Cuo allotonsy,
Sichally &ﬁﬁMtutecp@} 4 aﬁlﬁéﬂgl fﬁb’xpcﬁfy' shH§t{%ﬁ’te@%2§ alk ytn ¥htionally substituted

optionally substitute - al koxyal ky
opt- albﬂwaﬂlwl,sqmmalﬂ}utvéaetmteyllCﬁmﬂ{mw @bﬂhyloalkyl CN, C(RR;O, CONHR g,

N - Coapee SR Rt BheRtemal o0 SR

subst i it 80 Kl PR |aﬁ&' Ry, QAL ARH, t)(ke?lutgg%t}}éﬂj Eﬂ%ﬁg gv]itthhe ring carbons

al kyl oxy, optionally subst 1t ut ed
toprhicinthiel presattashéd, divrera G2e-eaibeyadydr, s s1>opterrdueﬁddl aycloalkyl, heterocyclyl
ﬁlstltuted Cl 6- alkoxyalkyl_ opti.onal |y substituted
SRR\ b T SPFEPRAP eSS R TINERIOIGERI |~ CONHRI o,

N 0 I I g
N, PSRN SRR ol e k1 oo
Iayicodeb, halkeen, tccpgtehdﬂqr su‘tﬁtlmqul @it hikyheptionglyc subsdinsed ;. alkyloxy,
whj ch_they are attached, forma five-nenbered or

Quienpibn byt er-qaksayl OPH@taéwebséWPd be-s ﬁléftyeyloamtqnally substituted
%ﬂgﬁ%ﬁauﬁ&%@oﬂgﬁ%ﬁ%ﬂd PSIIhXIOfﬂkg c&\r,f 9R 0, CONHR 1o,

NHEONIRP, SORNHR 4, 139,84, mmxzag)senetemn@g &NO,, HCORYY, | y
substituted Cl1.6 alkyl, optionally substituted C1 6

al kyl oxy, optionally substituted C2_6 al kenyl,
optionally substituted C2_6 al kynyl, optlonally
substituted Cl_6-al koxyal kyl , -14 tlonally substi tuted
Cl_6 al kylthio, perhal oal kyl, CN, CORI, CONHRi o,
NHCONHRi o, SO2NEIR1 o, SO02R1 o, O0S 02R10, hetero
aIkyI NO2, NHCORi or R6 and R7, or R7 and RS,

~ I Y O e




61. Aconbi natori al i braryofatl east220 di benzo [b , €]

[ 1, 4] di azepi ne[ a, d] cycl ohept ene conpounds that can be
wo coosoad2by reacting a conpound of Fornmula w t PCHUS2004/043224

conpound of Forrmula VII1 and a conpound of Fornmnula

X1, oMRELRI Ry, ¥r RS afd R?I &ggrhnd Ro takéﬁ]{og&h&e bRGE St the g carbons

t he group consi sting rogen, optionall

toulych they ece @acked |f¢am a ﬂ@@mmrd@pfsﬁubmeﬂth@tﬁdcbyd@a&yl heterocyclyl

cl oal k tional |tuted C2_6 al kenyl ,

G SR e Bheene DpmieRs Ay ¥ opt i onal 1 y

substgfuted Cl 6061%15&6]){&1' kyI 11@’61%/ opt | 8Pa| 1Y at least 220

substituted aryl and aryl al kyI R3, R4, and

@Ebenzatleelhd Wiizedmebndeytloheptoak e:otre)dundsoﬁnat ban ge: Geurmed by reacting a

con3|s§8?g of1 ogen, hal ogen, optionally

RYbje e grta Y6hal kyl, optionally substituted ClL_6

al kyl oxy, optlonally substltutedqc206 al kenyl ,

optionally substituted 6F@Ik yI optlonally

substituted G _6-al kox yl, onaPHy substituted

Cl 6 al kylthio, perhaloalkyIFz SN~ CORIi 0, CONHRi o,

NHCONHRi 0, SC2NHR10, S02R10,™0SO0RR10;2het er oal kyl ,
NC2, NHCORi o, or R2 and B, or R3 and R4, or R4
and R5 taken together, along with the ring carbons to
Whéwomﬁeyn%?%ﬁa‘frtu Hﬁlan % orma five-nmenbered or
si x- menber ed cycl oal kyl , heterocyﬁlyl or heteroaryl
ring, or a six-nmenbered I Ard ng A ty; R6,

R7, R8, and R9, are eac dglgw- y sel ected from
hal ogen, optionally

the group consisting of hydrogen

substituted Cl1_6 al kyl, optionAll sUbstit ut ed ClL 6
al kyl oxy, optionally substituted 82 6 al kenyl,
optionally substituted C2_6 al kynyl, optionally
scmspiundiodFogiue-ElLkoxyal kyl , optional |y substituted

Cl 6 al kylthio, perhal oal kyl, CORI, CONHRI O,
NHCONHRi 0, S 02NHRi 0, SO2R10, OS02R10. hetero al kyl,
NO2, NHCOR- 1 or R6 d®dDR7, \gr_ R7 and Rg, or Rg

and R9 taken together, along mﬁt t ring carbons to

whi ch they are attached, form Lver menber ed or

si x-menbered cycl oal kyl, heterocyclyl or heteroaryl

ring, or a six-nmenbered aryl ring noiety. 62. A

phar rebeein cal conposition conprising a

phyS|oIog|caIIy acceptable carrier, diluent, or

eXCIpXéﬁ? halggery conblnatlon thereof; and a conpound of

cl ai

neur 2% ﬁ?lg%t?ﬂl 21% m the e{r}g %88§18t rfée@f hg(g rr?tann Sotp’uonalla/ substituted C.g

ﬂhylﬂ opmnaﬁ@tsuasttth&ﬂ EG‘.},QLdybl@alkbfy o@ﬁﬁﬁﬂlyi St s@EsdnC,. @ﬂkﬂlyl optionally
npound of claim1 A nmethod of treating

w@a@@ﬁéﬁm akynyd Qﬁ’lU@@%lb’e?rubéféHﬁ?Fll%réﬁ@ll@éﬁ@lE}f}G e OHlonally substituted

th Ily effective anount of a conpound of
g%%ﬁﬁ%gl 2 said patient. 65. A pharnmaceutica

c ONPOR}, IRHIR,C QAP RS heGeash GRIMPERtMAtIPfseleb@t nirdim ahel gﬁiﬂlp consisting of
neur ops chiatric agent . 66. The conposition o

l@rdmgﬁns alogpie rationaldy éluhﬁét!ﬂit%b§ye ipllat, rapgiongldn subsituted Crog alkyloxy,

1 t f

GieBanFeF B Cretk P s RS RS aP e S L icelly substituted
Cﬂ@hlhbi%yldcﬁﬁﬁﬂmﬁs@ﬁ@ﬂﬁteﬂtcl JSHNSARAILJ, @bﬁm[cﬁtﬂ?ﬂ’t(m COR;, CONHR,
ant agoni st, anti psychotic agent, serotonin

NHCA)SARst SOaNHR:06)Ben, §6CoRan hetemallald¥ds NHCOR o,
67. The conposition of claim66, wherein said

anti psychotic agent is selected fromthe group

consi sting of a phenothi azi ne, phenyl butyl pi peradi ne,
debenzapi ne, benzisoxidil, and salt of Iithium

68. The conposition of claim67, wherein said
phenot hi azi ne i s sel ected frothge group consisting of
chl or promazi ne (Thorazi ne(r)) sori dazi ne
(Serentil(r)), prochlorperazi ne (Conpazine(r)), and
thioridazine (Mellari(r)). 69. The conposition
of cIa|n167 mhereln sald phenylbutylplperadlnes S

T | o s e



WD 2005/ 063254PCT/ US2004/ 043224 70. The

conposition of claim®67, wherein said debenzapine is
w@edsosrds from the group consi sting of cl ozapi PET/US2004/043224

(A ozari(r)), loxapine (Loxitane(r)), olanzapine

(Zy préra(dnd)R 2BERY bRt RARK RE a0 SRASER(t6ddther, along with-the ring carbons
The conposition of claim®67, wherein said benzi soxi di |

tp swhaeh they et dtradmd; ﬁmngfr ﬁvmmmb@resitqr rsgi-mﬁmbe@é@wl@r@lﬂml heterocyclyl

erida(r)) and zi on(r)). 72.
G(F E)ﬁs%cfm?:lp é} sal d salt of
lit h' RINRAS Hg! A RB“ z?r@relﬁ@d‘ ﬁ{d%pendently sédeted HOmM the group consisting of
conmposition of claim66, wherein said antipsychofi

lggergen) halsg¢remp@dn¢1kyombsﬂnt@ta§r Gupa&ahap@tamigf gfbstituted C;.¢ alkyloxy,

q%t%éélﬁmgbst@gﬁt%%{eﬂa PR ?qally%g%ﬁlﬁe 18@1‘1}6, %mnally substituted
eg ﬁk&kﬁmﬁ&gﬁbﬁ%ﬁy su'BE‘tﬁﬁf%ﬁQﬁr}),al ?erhgﬂoﬁﬂk%[ @&, COR; o, CONHR,,

er enti’l ogu St el azi ne, Thor azi ne,
N’HC&)NHIRloTSOIzlﬁHqu, Sé)@HloZ(])SOeRa), heteroa]kyV N OzTM{CORlo,

conposi tion of clai sai d se ectjve

o By SR AT % o ok At o 5 SERmo By (e path the ring carbons
BAHEh g%esétjca@ﬂecpfforfrl é'ﬁ%@%ﬂeﬁﬁ)eréhl d%\é%ﬁféhﬁ%red cycloalkyl, heterocyclyl
sertraline, paroxétine, citalopram escitalopram

@ihetdroayi mieg, odulspx@tmbeed anydirivg maadtsaxi ne, and
phar maceutical |y accept able salts or prodru

75. Tite coftpBSEiasthiisel CPRPRTIBET %I}B}@M% @agﬁysmqogwﬁ ¥y acceptable
OQL SRR, %§01BEH? B?E CotPihRML ﬂlreréo? uhd SR LRE 1.

group consisting of thionisoxetine an r ebo et ne.
76 Té® coApasthbil off tehting aneuGsychiaariedisosiar doxdplpsﬁrrg mdministering

agoni st. is selected frogmthe group, consistin
t@@ﬁ@m&‘usmamthe@pwﬂtqaﬂb@ﬁthﬁ an@vm Hraegemgorgd 8 Pllaﬁ? an,

rizatg) ptap, zemhtiintan, & 91:1{1% ARAL ARG ising contacting 2
Pl gk el <R s

l'isuride, pergo rop pram pexol e

BERPBalidany effective amounfd a cogpovadoosiatr arwit satid patien66,

wherein said inverse serotonin 2A agonist is the

conpo¥hd of FisFREGeaisa! | QNROSEOR COBPEIFINg POFPeURS @0flaim 1 and an
The conposition of claim66, where in

lieéllr%PS&el}%tpgr?%%ntZA ant agoni st is the conmpound of

For mug@ Xl Yhe 8dmposit@indifethimresl %eﬁeﬂﬁia@@ﬁeurg@jchiéﬁ(ic\é)gent is selected
79. A nethod of treating neuropsychiatric disorder in

Eopathiee group oeqmsisting plaal clerdye rsenezgamm reutekepatilifar, gorepinephrine
%Fl&%ﬁ? §g1t11|91%0r prag%];lg %};?I,}:\éﬁ %glls)cgalrmllcr geg?}iatﬁp ogomst antlpfsychotlc agent,

REMHRRSVC Bhtaddrif, MdSOVHS sekdtodnRA Agist.conpri si ng
adm nistering to said patient a therapeuticall

ef f ec6T.ve Zhogempoditien obalabu s, @\fhetﬂnauswdlananwcg.otw agent is selected

%her eeut i cal %%swzﬁxicorfeehgﬁengﬁn%@ﬁ% nsg%%&h}ﬁgp C]P#dﬁ’}g; 'dcfebenzapme,
@&%sekﬁh?aﬁ@&n%fq@mﬁﬁnpr i ses

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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adm ni stering said conpound of claim1l and said

neur opsychi atric agent nearly sinultaneously.
WwW@200506@2541et hod of C ai m 80, wherein said adn PCBHUSI004H0#3224

step conprises adm ni stering one of said conpound of

clai mpl angesBhpoSibh BPSMiRI6A! WwheremgRilt ddbensdpieend stleewd from the
adm ni stering the other one of said conpound of claim

sfovanebrsitig né wiapsine K kizatik®)a despine (Loxitam®), plezapine (Zyprexa®)
thod of claim@80, wherein said neuropsychiatric
aB QB‘?tH’é’fnei(ge@g}l%l&?ed fromthe group consisting of

schi zgphr eﬂﬂeﬂ:Oﬁ‘g}‘)g siti6h ¥ dirh @7 oRaERICsRE Y&ARRRll is selected from the
anxi ety, sleep disorders, g{oi)@%t ite disorders,
a

gafupemhsivenglofesmieidsne (Resper v ziepsiderd GreodpR®bl ar

di sorder, .and depressio i.th _psychot.ic feat 1 e
Tour ggt e' sﬁ’gyﬁ%ﬁl W}Ondpggcﬁlﬁ’dl?geﬁﬁb%?}&hﬁ%ggs? H:fgfflcl: }gglgls is lithium
C%%gﬁg}g.ary t o neurodegenerative di sorders such

Z

elmer's or Huntington' s Di sease.
73.  The composition of claim 66, wherein said antipsychotic agent is selected

from the group consisting of Clozaril, Compazine, Etrafon, Geodon, Haldol, Inapsine,
Loxitane, Mellaril, Moban, Navane, Orap, Permitil, Prolixin, Phenergan, Reglan, Risperdal,
Serentil, Seroquel, Stelazine, Taractan, Thorazine, Triavil, Trilafon, and Zyprexa.

74.  The composition of claim 66, wherein said selective serotonin reuptake
inhibitor is selected from the group conmsisting of fluoxetine, fluvoxamine, sertraline,
paroxetine, citalopram, escitalopram, sibutramine, duloxetine, and venlafaxine, and
pharmaceutically acceptable salts or prodrugs thereof.

75.  The composition of claim 66, wherein said norepinephrine reuptake
inhibitor is selected from the group consisting of thionisoxetine and reboxetine.

76.  The composition of claim 66, wherein said dopamine agonist is selected
from the group consisting of sumatriptan, almotriptan, naratriptan, frovatriptan, rizatriptan,
zomitriptan, cabergoline, amantadine, lisuride, pergolide, ropinirole, pramipexole, and
bromocriptine.

77.  The composition of claim 66, wherein said inverse serotonin 2A agonist is

the compound of Formula XTI, or a related analog thereof.

(XI)
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 comprising
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 neuropsychiatric 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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