AM NO SUBSTI TUTED DI ARYL[ a, dJCYCLOHEPTENE ANALOGS AS
MUSCARI NI C AGONI STS AND METHODS OF TREATMENT OF
NEUROPSYCHI ATRI C DI SORDERS Background of the Invention
Field of the Invention [0001] Certain aspects of the
present disclosure relate to nethods for treatnment of
neur ANENEh B TETUTEHMB&RYLWGYMHEMEENE ANAJEDES AS
by com ﬁk, 3 of miscarini c

r eceptors; JTRES OF

modul ating neur on@jm@PSY@mAm@mmﬁﬁﬁsw th the
devel opnent of néuropsSychratric di Sorder Aspect s of

the invention also relate to conpounds t hat

selectively i nt er act Backgnoundiod thedpegption subt ype and
%ﬁ?fg@ %ﬁ |dent|fy|ng sai d conmpounds. Description of

t [0002] Muscarinic cholinergic
receoosy nNediddie aiphets A€ tHeORSsehlf dikdurd RIDt ARENAL fHE freatment
acetylchollne in the central and peripheral nervous

yaquiEnpsychitgls disgrdstse pain mar odes wdiserderehy compeinds thatanodulate the
Q;h@ﬁ?@f mh ic r&AgtoRL A mﬂchﬁgﬁ?zﬁu?t&%&%f tﬂér ymodulatmg neuronaj

receptors play a ent 1 Certral “nervo
@tisitiesnaﬁwciateﬂgshﬁi tleodpvelopmentf afivodirapsgchizgisc dmfdersasxspfbts of the

1 he | paras thetic n rvous system Five
TSR LBl RAoTIER Sl oFIcCHa, Y PES! Hipah aessptor subiype and

thétBeds Jfii @Ghifyihg &Rt colpRuids, SUbtype i's the predoni nant
subtype f ound |n the cerebral cortex and is believed

e control of cognitive functions

QR pant ubt. pe. fo nd in h and..i s
belléve to eglnvolvéﬁfmﬂg¥ E%%oFISF' rtMW%TS of the
eBrotiandmeitite v edtyllcholige | ﬁNOih\éed:ehti’elg astr @eﬂbl@&ﬂl Nehve8d systems,
uri nar act stinulation as _well as sweating and
g&%frq%%/flﬂa ST §o%5h eperinenslopds durgsd aﬁﬁyo’fb@ fispyed. \Mdscarinic

i

R AORIP LAl A0 BE el A8l DB 2ol e pnctions,
vaylstsamthegssipberak Imdaswnphthﬁtiwenedmua nysteen. Jiive diytétce Muscarinic receptor

902 SoR 205 55051 0 Y OBV e ity o

tE@@e@éﬂiﬁWo@t@x Bid 150%8eRl t@BEINbERO A B8 cbArdNg cBERITE functions; m2
This is believed to be the result of degeneration of

it s prefommgpant gakiyreniound in brartisad a3 belisvedbiodbeninveliied in the control of
r
h}'?cfdg giééé %? 136\563 ed tﬁfbc hﬁ{%}]@g lsﬁg g%:ﬁ%h?%uﬁag a}lg )tpg.ng%rg grg(ét stimulation as
vfdl%é}veﬁirfg:ﬂ‘rﬂssah\mubmcmﬁ Bresnah blah thd mey besbiel @aVRcomotion;
cused on.increasing, |l evels of, choline, the

aﬁ(? By Pt Pb‘?falélc@ﬁkjb%%P e insserpindenciionsefdhe prugRliskyavg system
868 GNA] thoBofshi %\%@yst&éaﬁ) the enzyne that

met abol 1 zes acetyl choline. Adm ni stration of choline
or pHWEsph at@qmyiitxohm lisoeiated svitiotognéte vmprirment eadsidiAlzheimer's
dﬁ%‘s% Erréhefcgérﬁga@ed%%rvlgsssgp e\{g]atyfc%gﬁne in the brain. This is believed to be the

result of degeneration of cholinergic neurons in the basal forebrain, which irmervate areas

of the association cortex, and hippocampus, which is involved in higher processes.

[0004] Efforts to increase acetylcholine levels have focused on increasing levels
of choline, the precursor for acetylcholine synthesis, and on blocking acetylcholine esterase
(AChE), the enzyme that metabolizes acetylcholine. Administration of choline or
phosphatidylcholine has not been very successful. AChE inhibitors have shown some
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-1 therapeutic efficacy, but may cause cholinergic

side effects due to peripheral acetylcholine

stimul ation, including abdom nal cranps, nausea,

vom ting, diarrhea, anorexia, weight |oss, myopathy

and depression. Gastrointestinal side effects have
teespeaisefives, but nedyatatiseachblhergic sidb cffoets da¢ foepdripheral acetylcholine
tre ted ddi.t.i on,  sone AChE |nh|b|tors such as

Sl i e O BisL TP BP0 B digrrlyen, pPergHe, weight loss,

Hﬁﬁﬁ’dﬂﬂt £l deptedsioM SRrGhRYMEHdL ENESs fdv@ BRI BRRRS in about a third

observed in about 30% of patients. The adverse
ef fhe petienyt treeteis In addition, serse WEhE inhibitersdsuch @b tacthé, Hiagablso been

gbﬁlglé o{) ?éﬁlés[eos%é allép een %ﬁ%{h ?1 &att) e i&%’é%ﬁﬁ%gﬁeg opperved in

stidua 80%4edfl patisnti Bl e lddvyipe cfidts of &CBEtmhintQts ahfelhitMBtheR clinical

treating cognitive inpairnent, nost |ikely because of

HHEE -I|n1ting side effects. [0006] There is a need for

conpoggels th t) sk s,

i T o8] | pRep R EERRaAE RSN hCesdirldfl A Higo heen found

ttmlsmmalﬂ agonagsonf piZsast welt aams ﬂbtypv andtare nﬁrvw,su sffective in treating
ar|n|c recept or.. supt ypes .i.n the. centra

ReRaR uPhfh @R e gL Beakhe beaPrriringe e el s a

need [boos]rmr ?héirb @b Yie&elof Chin¥Surdy SR indpéSe BAPNLRIBe signaling or

such as - mi- sel ective agents, both as

?ﬁ?&? ifﬁi%lhi@lilc 5P€°tﬂf@11rs therriisais ng eﬁoagéma’rmlcawmsg that are active at
c houn dsgggﬁlg%eé%\(o?n%d’b%ﬁ; qgot@(\;%n ! %ic? %Gﬂ% raln n‘l:riaus system.

RbthierniRife,Rher%0iiRa nedd=Hr inoke Eghly/sel&iweanmd@alﬁﬁc Effonidts, such as ml- or
d~c~ g<h z d~c. Rar | RA Ra/ R4 RO R5
rgéb g%gctlve%ﬁemﬁ bo;& as ngare:lap%logcal tools and as therapeutic agents.

Summary of the Invention

[0007] Disclosed herein is a compound of Formula I, If, or XV:
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X=-X R7'f,e Rlz RBPLZRI3 RO[ -2 o0r a

phar maceutically acceptable salt, ester, am de, or

prodrug thereof, wherein Ais selected fromthe group

consistingof R R Wnl / 1 n mM\WRg /WWR2 11 n-N

() y- - n( nand Xis nitrogen, CH or CH2;, X is C

or aGHarmivevtaialy \querptaﬂﬂe Balt, Gstet,hanide,i sr aradoud tierdednetherein A is

pe‘fc ?Xand X' an rein when X is CH there is a
%E%' g Sfip censist g dhd X ; each Y is separately

selected fromthe greup consi sting of nitroggn,

oxygen, or CH each is separately selected fromthe

group consisti n \nl troge a¥ygen, o Waul,tw
each n 1is sepa(r nse rhWomthe gr §up
ll; ynls sel ec from

consi sting of O,
the group cons‘i"‘éllng of 1 —~ahd 3; egachRl is .
separately absent or i$ separately sélected from the

Hrip uifblogan St drlfg‘HfoX’ Hy @ ax(eifh,, wiratin g’dnn 3Hniks G2 there is a double bond

e Fuard o SBTnepr Bam s G Bl Releoene g X and X

aéh X0is bdersmtl sclopéd RAAlike, ik @fdn eR 0ol
opti Oga| ly stg%t i tuted Oggwllko%a| kt)E/E?g ’%Ig B}’bH each W

isppenastely sjlected Gomi the gep gpysistiag ¢f aitspren, KGHL; oxlygéns or sulfur; cach n

%g%%?éslg rsele& d‘f &l %Et&? grofuf) %cr)nnstbs g e gﬁfé ZEgnSI &4 nﬁs Qocied from the
gmuiemmdﬁﬂg b§ 1,5%laaé BedachRyris Edperawlﬁmenmﬁ§ ls@iat'dﬁ@y 8dlected from
tglar bon, ni tro en, . oxygen, la;)nd sul fur, or eac

i B RHh GERESHPE A9 Brtroseny halpgefe ARGt omoqa@&ssvbmﬂe% Go aloyl,
@puoﬁallyc ’sul%ﬁtlﬁecﬁ fcg sP&E 1, dfeMiide dutshatelc, e %ﬁgen?n Qptionally

i S carbon, and provi ded that no
@bftacfeﬁt Cazo blkynyl oeptignalye stdzsntut@(@em -ealkdxybilryls udrfdu roptionally
end I sel ct ed from

Fhaitea iy o argfichy T8 eathan ™ Mt oheRs: .G aipe of -

NH{CEY),— &1d -qath),Sa,i 1) deRRNE QR tadh IR®PBidentdy @aaecsﬂ@ﬁfrbmhe group
at |least three of e, f, g, or h are present, provid
qorgisting of eadonopdrogen, eoxyEen, gandopulfirj §r ©aelhdh n @ndenﬂy absent,

REMALG i BREE  Sch5E T ol 8 RO b,
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 independently selected from the group consisting of carbon, nitrogen,
oxygen, and sulfur, or each is independently absent, provided that at least three of ¢, f, g, or
h are present, provided that at least one of e, f, g, or h is carbon, and provided that no two
adjacent e, f, g, or h are both oxygen or both sulfur; Ry, Rs, R4, and Rs, are each
independently selected from the group consisting of hydrogen, halogen, optionally
substituted Ci alkyl, optionally substituted C;.s alkyloxy, optionally substituted C,.q
alkenyl, optionally substituted Cj alkynyl, optionally substituted Ci.¢-alkoxyalkyl,
optionally substituted C,.¢ alkylthio, perhaloalkyl, CN, COR;9, CONHR o, NHCONHR 0,
SO;NHR 9, SOzR 10, OSO3R g, heteroalkyl, NO,, NHCOR,, or Rz and Rj, or R3 and Ry, or
R4 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 Ry, are each independently selected from the



i ndependently selected fromthe group consisting of
hydr ogen, hal ogen, optionally substituted Cl-6 alkyl,
optionally substituted Cl.6 al kyl oxy, optionally
substituted C2.6 al kenyl, optionally substituted C2.6
al kynyl, optionally substituted Cl-6-al koxyal kyl

Oétﬂisisﬁn Woshyd: d helopbn, abieionbiy Qubiitbal |é. tionall
glwupCO?l O %O\lH d,)geﬁHCO\l RI OI!’/t SogyNHRI 0, SOZ%?A ¥, optionally
st Chee@lévl@w, kqntmnmsubﬁwmﬁzl @5 dkenzh aptignatly sstituted Co.g

RN sBfloally B4 ERY, COChEENRIGLIRL FUBOBMA '€ et

f)bﬂlﬂﬂﬂkﬂb@ﬂd GﬂRﬁ,l Emm&f QCIH(CQNHM kSDzN-HRtoﬁrmé YDSOQRm,

h )
ke F’@f‘@fﬂr ?@29 W&b%go, ogrﬁéja ;f SF 37 s, pﬁ %t@,%sgﬁqg@yo gether, along

5/8thaed BFc b4BMtH vhich3iney %tﬁem' Foln O mBYHERE 8P six-membered
hal ogen, optional |y substituted Cl-6 al kyl, optionally

sxwkﬁ,dm@cbcmly@réﬂetewm Xipg, aptsixomanbgred aybTing mowsty; Z is selected

al ken subs ut Y,
G5 hanh CeiniRe pERRY Bt i PR 1B o e row
smﬁshﬁg uifeBydebgen, alpkyhdllpi eubstifaedhal palilyy,| optdallPCib&lituted Cayg
CONHR10, NHCONHR10, SO2NHR10, SO02Rlg, OS02R10
Aol aalieya appnalinepbstitgtrsc - kery, Rptienally RbstiBitedd: «allgmpdsoptionally
0 i
g Ty Ay OGSy ol 5 sttt som
fhevgrewye odoeistinlg of hgdrwgane opidoratly sohstituoal €yd alkyl, optionally substituted

A b S oI . e o
6RbHaRY | saBstRitedNBl-dalic@X H8S NandSR,f arer sep&ﬁ%lyc'ﬁl@lectal @rdr® the group

sel ected fromthe group conS|st|ng ydr ogen
opwsitogaif hydregays hilogane aptEmally sybrijinted $p |31§<bﬂa |0p510na11y substituted C1.

B A AT et DL BUEEL LU oy
ofstieunsal ¢1;g-auadxp§1ky1; siiteaaly sdbshtﬁﬂfaﬁ iR pall/¥his, esital dalkty N, COR o,

%@kﬁﬁﬁgﬁgﬁ{ﬁg hal_oal I c anpdS%zRéLq,{gﬁ ?q%i}gftﬁgz,fl\{}?&]&m, or
%[d ]]ilgttﬁgen% ol :ﬁ( WR]PEHB%‘%' daﬁ'boﬁé“ﬁﬁ&lh&ﬂ 1R ardAtaehed, form a
cyc y

|ona substituted C2.6 allcenyl,
ﬁpemrrﬂﬂete;i musxsmnmheeasﬂ cxl@ligll kgtcrybyclsérm hesgroinyhaingy or a six-

Fnz)t i t.ut Snn{%%; 5%/18 aﬁ%%@f&i’ﬁeﬂ ?fglﬁ) r glﬁes.lal\fd line represents

hajoRg @ﬂect&Pﬁbﬁ’xn@E |g}’ou‘[%%§1bﬁﬂgt G le'b(ﬁl @r&ﬂ sing@ptbogdahd ¥ carbon-

substi tuted - | ox optionally substituted

caben é«mbémlgqnd prpﬂdefh bhat sheggqudmf &grmpas] of X ¥ yarg ot clozapine or
stituted O _6-al koxyal kyl, optionally

s’%%ﬁ@@%k%&m%¥?6 al kyl t hi o, perhal oal kyl, CN, CORI O

CONHR{i008 NHCENHBRINS, erft6diNHER ), thSOéiﬁﬂfl;ﬁ,un&)S@Ri Gjructure set forth in

heteroalkyl N2, NHCORIO or R12 and RI 3, taken

ot 5Vong with the ring carbons to which they

are attached forma five-nmenbered or six-nenbered

cycl oal kyl heterocyclyl or heteroaryl ring, or a six-

menbered aryl ring noiety; and any bond represented by

a dashed and solid line represents a bond sel ected

fromthe group consisting of a carbon-carbon single

bond and a carbon- carbon doubl e bond; provided that

t he conpound of Fornmulae | or XV are not cl ozapine or



N- desl net hyl cl ozapi ne. [0008] In sone enbodi nents, the
conpound has a structure set forth in Formulas Il or
IV. -4 R R YWY-WR R/ ~RR/ 2 XX X X
/' 11\ RBRRBRB RBZZ RARARARA R5 R.RSRS
(H) (I'V) [0009] In sone enbodi nents, the conpound is
selected fromthe grogp consisting of 0 0R N R2
RE RRRs 0 R--/ 1LV\ RRRTRBR/ / 11 \ R3 R3/4
RsR4ReR4R9Rs RSRgRsRRI R, rV\YRl

(WR, R R R Y R RsY m
R3R7/ 1 1\R322-ZR3R9R5R4
RO R5 R4 ﬁﬁad R,'g 2R4  [0010] In son® embodiimenfis,
t he conmpo j sI tedfromthe gFr{oup
-5 Y &

Z

R4 R4 RS
Rjs Rg Rs
{1n

[0009] In some embodiments, the compound is selected from the group

consisting of:

[0610] In some embodiments, the compound is selected from the group

consisting of:



NZbClZb\lZ~ R RL SR W~ RL CW- R WR
Y-R Y-RI Y-Rf NZ/D~1Z1| band C, Z | b [0010] In
sone enbodi ments, none of a, b, c, or dis absent. In

some . enbodi nents, none of e, f, g, or his absent. In
sonme enbodi mrents a, b, c, and d are carbon. In sone
enbodi nent,g e, f, g, and h ar arbon In sone w
enbodi mgnty, R2 is selected the group consiﬁflﬁg
of hydr , hal ogen, option substituted Cl-6 Y

al kyl y—#&nd optional |y tuted C1_6 alkylox
Sefs\enb?i ents, the : el ected frgf

@o sti ng of ® , propyl, v-n

batyl , Zse¥butyl , and I'n some

enbodi nents, the alkyloxy is selected fromthe group
consi sting of nethoxy, ethoxy, propoxy, isopropoxy,
but oxy, sec-butoxy, and tert-butoxy. In sone

enbodi nents, the halogen is selected fromthe group
consi sting of fluoro, chloro, and brono. In sone
enbodi nentg, R2 is selected frofithe group consistin
of hydroggn, nethyl, nethoxy nd chloro. In somg_yy_
enbodi gentsr,R3 is selected<;toﬁﬁthe group consig§?n9R1
of hydrggen, hal ogen, optiogaRky substituted Cl

al kyly_¢ptional |y substit -d A -6 al kyl oxy, NO2.
Iso 3 bodi nment s, i s sel ected 7

§r oyp ting of ma , pr.opyl, 3
btvy| 2 se€Zbutyl, and 445 ome” enBodi fen s,-

the al kyl oxy_i s sel egt frontth u |st
Bt hot@yY5 let héwomsr%%b&ﬁynertssdﬂapsp@ ! BB BRI bt °'n some
SEGsRUERE Yrone @f‘é’ fl § of h BULSKY.. Tnl sﬁm%%%o&li’ﬁtﬁfé anEn:i snd 8 BR carbon.
hal ogen i's selected fromthe group conS|st|ng of

bidoorecemtediments erfde.isodd.ard eprleamdn spme gmpedimsnts 38 jsgelected from

ﬁ%l oG ed}}f@{s’ﬁ%g(ct)ﬂle g%rggléﬁl %afqggé n@hbﬂﬁg%ﬁbstlg%gq\%g%q%l and o nbptlonally
ﬁ%ﬁ@%ﬁ?ﬁ%{ gSa]kgiéTcy S Ineme Cﬁtﬁﬂadfnﬁemm, ttlti)lte alipyb tspfjed:@:tesll fomnitye group
o] rogen alo I ona suybstituted Cl

equeisiing op argiarlosifily Props%zt@my R -Hugyls %tﬂﬂ%u‘[ﬂ In some

t S C rFUReth h :
SIRGHLERR. By ARipfl B kR RECHE e BUNBLE s otor

ﬁmpemn;dp;romgl buauoxy, mec-ﬁohtoxy,narslow&-bummwi[m*éwns entblediments, the

PR e ol e bl RO RS tbe. m some
SRDAGERALR, 1stsgl%ct@@h@ﬂletﬁe uﬁ eb@edtiag of h?c[fbgd'me @Y Pnethoxy, and

consi sting | uoro, ch and bronp. In sagne
ehtwodi fremerse emb@dtnsenﬁy&d@ stlogsed &9 Givagioyp consisting of hydrogen,

ﬁﬂggég;t 1R bRl HEET g&hang s&u%mte%r@ 0GR a;tys?nd NO,. In

e ct e consistin
M&Mhbocﬁthhﬂ&b,,th@ﬁ]kﬁ)dh seld:cﬁ@lrﬂ"dmp)ﬂ:ie grdmpt qohlslsmgjethn&twl ethyl, propyl,
and tert-butyl, SO

isopropyl, butyl, sec~buty1 and tert—butyl In some embodiments, the alkyloxy is selected
from the group consisting of methoxy, ethoxy, propoxy, isopropoxy, butoxy, sec-butoxy,
and tert-butoxy, In some embodiments, the halogen is selected from the group consisting of
chloro, bromo, and iodo. In some embodiments, Ry is sélected from the group consisting of
hydrogen, methyl, methoxy, chloro, bromo, iodo, and NO,. In some embodiments, R4 is
selected from the group consisting of hydrogen, halogen, optionally substituted Ci alkyl,
perhaloalkyl, SO.Ry, and NO,. In some embodiments, the alkyl is selected from the group
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enbodi nents, R4 is selected fromthe group consisting
of hydrogen, nethyl, fluoro, chloro, brono,
trifluoronmethyl, S02CH3, and NO2. In sone enbodi nents,
R5 is selected fromthe group consisting of hydrogen,’
hal ogen, and optionally substituted Cl-6 al kyl,
wherein in some enbodinents, the alkyl is selected

tomstihpf gﬁ@h&l 61:@9‘15 nfdp Pgs op??é:ﬁl » seBIONIL: addf %&Yéutyl In some

|sopropyl ;% sec- £ert- but’yl "an
dipeitprihe prraalesfisd ds m;*ﬂtltsroalkﬁe Insdrogembidimesie| the peuoroalkyl

oty d
fsr tﬁﬁh&% e@a&o % Se]%n %Jal &Wg%t(s) ri())gislq ﬁwregge rﬁ%rlia nt‘tg:rgr@ﬂ)cponsmtmg

bf1 ﬂs;lome oliluing) daride oo, Rn is6mb YeitRaRMen® 18Ptk ARALdo¥n or optionally
I n sone enbodi nent s, Rg

. ﬁéﬁ&ﬁ‘&&é;ﬁl 5| aﬁgfio\%%er %il;‘rg% Iaq*% preodinpents, dhas alkglcis seletted rﬁnom the group

gdlj,lﬁglsstgjli Ege 'étflﬂflfn groggfl h%g% g%gf’lﬁ{ﬂi egﬂ%@&d %@2&% al’c)gndln some
RiEPodinbds, Raris SﬁGGMOmMDM&ShﬂM tgtkogtn, irBethyl, flyoro, chloro,

; of methyl  ethyl.
S T3 O A F i it o
Woes ebikidtig oF Qﬂﬁro%@ib %ﬂdﬁ%ﬂte&d thﬁgneﬁﬁ'l éﬁgﬁﬂufeﬁ &gl lleherem in

fron1the group consisting o ["uor o,
%%Tr%? :th gk daslested @@nhthn g@:::g pﬁlldlﬁﬁlng alf h;elthyil sthyl, propyl,
enbodi ne
B85 PSR LIRSl 38 PO Beimets, e o s

whiotedifremtls grcﬁp&onﬁsth;gdff@lgem cHloroP@idi 198@b!| ¥n some embodiments, Rs
tltute wherein in sone enbodi ments,

P E‘@ QBT PT qhiore. eﬁbﬂ@oﬁfiﬁ@é}wcn#h& ifrhydipsen As priianally Bbstituted Cy.6
AIRFINYh sorBé BirbodiReRBYR, isi @R Qnyn sofhdt éﬁgydﬁﬁéﬁt@ﬁ % selected from

and tert-butyl. In " sone’e odlnents I's sele

the @ﬁww@ngﬁtmgoofdmdmgsm nfpget, dwdnadlg'eaubsm@ylm atltyl, @ethaloalkyl,

A SR A8 Nt wp &SRR opio e iRe o gllal 5 elsried Gomile evoup
@ﬁ:lsﬂtmg aigmathyh athgl eopylHkdpaspad, | baty,Ufs thiutyilt 8 e-tRityl; wherein in

er ei |n sonme enbodi ments, the alkyl is

Sé’@%eee&bé?#q rbéb@%ﬁﬁelef&ﬁ% fremithryeterp usisiing oBflkgrp, chloro, and
lﬁbﬁﬁ}’ {vhereinS QR 'sOR¥ | enntldb; gﬁ/elé\ts né&ﬁalpﬂfq?flll is ﬁ@ﬁgi&o%ﬂgyi DL in some

d wherein in sonme en nts
%7@110@@11@@5, exdiwptoaiybis duﬂucn’oma:hylt ifngomé embbkhfrxents,chlo(ii Bydrogen or

c%[%]ignﬁf ”Est]é%tﬁ% %g-ﬁ » grlﬁglg %%)érﬁa eng}ﬁdgp%lesl A lgqr;rgerlrc]acted from
the gmpreonsest Qi RIS, o139 pr§py$ q&@@dp%ﬂ bﬂlfﬂ? %&Jaﬁtyﬂ a8 Bert-butyl. In

consi sting of _hydrogen,
@Hﬁﬁ#@d&@@%& @s @ﬂlmd frqm éil@p@“m&mc@aisw;g of %@@@nﬂmﬁﬂnyl chloro,

tﬁﬁﬂ&oﬁ‘a@ﬁ’lﬁp SRS, C gnc?w Iéféﬂmlg %m%%&l%g n{sr wo‘f;?%fﬁ?f’d from the

group consisting bropy
gooitpy tonsistins bﬂh};drogeanhlalogeﬁr bpttmhlw subslivgtedi (Dl ¢ dllyd OWBerein in some

&r)q%dl ﬁf)’ﬁ halo en is selected fromthe group
S e shobis IO ooTB e BEP RBSERES! BLeRhTL propyl
15@1‘(%@%11%@@13@? bsd teﬁ%ﬁfl‘ 5.19(?4&711&? }1 ﬁ%om? %ﬁ]lfbla&'iﬁ{eﬁé Ki¥ hato gen is

wheréin i'n sone” énbodi me perfluoroa
Sﬁthﬁtﬂ iromdhegtwp Commtmgwéﬂucﬁnbmiﬂhmmﬂsmrﬂﬂ Iissose] etHodiinents, Ry

0 consi sting of ro chloro neth
A PO My PR HEUaPEHOR: RY pomo.” I some
a&&:loémteﬁck R dnsélB&ed opPthe PRGupSEdnBigtit) 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 -

tert-butyl; wherein in some embodiments, the halogen is selected from the group consisting
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hydrogen, optionally substituted Cl-6 al kyl, and
optionally substituted aryl, wherein in sone

enbodi ments, the alkyl is selected fromthe group
consisting of methyl, ethyl, propyl, isopropyl,
butyl, sec-butyl, and tert-butyl. In some enbodi nents,

& ﬂm&]y dnlege Nand Nor&A0E wieidR dinTebinS, eMbb&nehis! Ogﬁé}haloalkyl is
I n _sone amomnEMS Yis NH In MmeeMdemMS

paflumpalsrl whereinsinsiomesighodimeis, peralugioaliyl @Jﬁﬂﬂgﬂomﬁ’@%f In some
Qe Pt PRaed Rh e o PR BIPOF WOy ofjokmefl, nd

triflubromeiityh % MiMsdRac ,cmbadithentsn &, nisi Elesmﬁeﬁbmdﬁlfergxﬁuﬂi hensisting of

T T N E L T
%‘tﬁc{&\l’;ﬁéﬁy Qe Myl 1Bseléoted?%:oﬁi'|tﬂél ﬁé Aﬂ:\)%oﬂ\sllsnﬂggorfzrnét}@l Ry, propyl,
SorrpPsl i 1oskutil et by URGoDE SROPRBIREISVR] LEdmeen. Tn some

VI | cﬁ:&gﬁ %}S ]ﬁ% %&N Iﬁgome 61%199@&%&%&9 mgqo‘}n chl}-l%]lej:rggodnnents L is

ihsslﬁ;cbr i3 Sefecodnipa i @bug-oonRistiae bOGNIROHEN -HIR? anfl XTHRY. In some

1 R3 RaHRa -y
embodiments, A is selected from the group consisting of:

/! /" a N
W A W W\ /RZ
@ O & ¢
Y ) Y= Y =
d, "t o and

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,

" "
(Qn_ R
N -R4
Re oyt Re Re o R
V) RTQ\ Rs VD R?Q Ra
N N
R¢ RQH d Ry Ry RQH d Ry
comprising reacting a compound of Formula VII
R, O
(V) Rs OH
ROY NH,
Rs
with a compound of Formula VI
Rs

(VI) O2N Ry
X Rs



RO R5 and reacting the conmpound of Formula I X with a
conpound of Formula X 11 (X) W(~n" N H to obtain
a compound of Forrmula V, wherein X is a halogen; Rl is
sel ected fromthe group consisting of hydrogen,
optionally substituted Cl1.6 al kyl, optionally
ﬁ;tkbﬁﬁ'atfﬁ’éeﬁ%ng% ompout Gl @8ikMs Tx,0pt i onal |y substituted
C2_6 al kenyl, ?I onal |y substituted C2.6 al kynyl,
optional ly subst ituted Cl-§, - aI k& ya% kyl, and

optionally substltu@%d aryl k I; R2, R3, R4,
and R5, are each i pefds B fromthe
group consi sting of hydrog a

e optionally
substituted Cl_6 al kyl, d‘_&tl oaIHly subBtituted Cl -6
al kyl oxy, optionally subst i t ufed

85-6 al kenyl

&%ﬂe?@g dCSO %ﬁ’ %éﬁ& ‘Fi}go%’/l a ILQ ﬁkﬂ‘%%%ﬁ%pg n aﬁ’ yl%s}gib gi%/)i(t ut ed

Cl-6 al kylthio, perhal oalk CNRy COR10o, CONHRI O,
NHOCONHRI O, SO2NHRI 0,  S02 o OSQ2R 0, heteroal kyl
NC2, NHCORIO, or R2 and R3, or [R3jJand R4, or R4 and
R5 taken together, along with ¢ ring carbons to
whi ch they are attached, form a Hfive-nenbered or

si x-nmenbered cycloallyl, heterocyclyl or heteroaryl
toi didpin @rcompsind offientele &6 veheydin Xiipg halopet R iR@lecR, frqeg the group

@%ﬁgg% o(i?f; ﬁ%ﬁ?‘% 3 IQE%{H%SIP'O ot ﬁél%ﬁ’ | ggg; ﬁq&{) hg) dor gﬁf substituted Csg

Spenslibd, lﬂpadnﬁgr s@bstitufad C; Qitenginaptionall e subdstituted tG3d amlynﬁ optionally
ionally substituted C2.6 al keny|

allc I ox
ISl Gys ‘@E‘l%ﬁiﬂf)ﬂi’t"’é'é apsiowplly srRsped arghndgHyielisyl Re, Rs, Ry, and

&g %ﬁEw Prndind SREHEL 90n ER AR YRR o, nalogen

HHOOBIHRED st HIBOEANER htkyl, SOH & adly SMBJF%C'DQ . dletlexywy apﬁgﬂally substituted

Egééllfe]}f‘_lyggglﬁl@}aﬁy g}ﬁ%@te%@z %7 Oﬁ%ongﬁs 68‘51)%1“%‘:8‘1 %ﬂﬁ @ﬁ(%xyaikyl

bheaAy Suititdahed, alk b, %efﬂalb@&@‘?@@r(@@Rﬁr CONHR;o, NHCONHR

si x-menbered cycl oal kyl, heterocycl yl het er oar yl

BOMGIRox SQ2RioxO ehegrafiplh, NOx lém,yor Rogwd Rs, ¢ Bapnd Ry, or

g‘é #%23%( gg%een%oaﬁ%@ ‘?%@%f@%nﬁé hgl]r g al% attached form a

fospehdtdt fratixeasmbae:df Oyoﬂmuﬂcyhyhe‘tﬁacﬁclyﬂ] g)rahete:rom:pb umng or a six-
gafemgce)rregu alrﬁ nglmmét?/, IF§25, I({)7, Rg,va!rf )Rg, are eagl_lmdependenﬂy gselected from the
group consisting of hydrogen, halogen, optionally substituted Cis alkyl, optionally
substituted Ci.¢ alkyloxy, optionally substituted C,¢ alkenyl, optionally substituted Cy.¢
alkynyl, optionally substituted Cig-alkoxyalkyl, optionally substituted Cis alkylthio,
perhaloalkyl, CN, CORjs, CONHR;o, NHCONHR;y, SO.NHRjg, SO2Rj0, OSO:Ry,
leteroalkyl, NOy, NHCOR g, or Rg and Ry, or R; and Rg, or Rg and Rg taken together, along
with the ring catbons to which they are attached, form a five-membered or six-membered
cycloalkyl, heterocyelyl or heteroaryl ring, or 2 six-membered aryl ring moiety.

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

compound of Formula VII,



R4 NH2 RS wth a conpound of Formula VIII and R6
(VM OZN-R7 X Rs RO a compound of Formula X, (X) CW
N H wherein Xis a halogen; RL is selected fromthe
group consisting of hydrogen, optionally substituted
Cl-6 al kyl, optionally substituted C3-8 cycl oal kyl,
optionally substituted Cab al lggengl, optionally
substituted C2_6 alkyq h% [ substituted Cl _6
-al koxyal kyl, and opt'iohal 'y nstﬁ?ﬁted aryl and
aryl al kyl ; R2 R3, R4, and g5 ~#reygach independently
sel ect ed fron1the group consi |ng “of hydr ogen,

hal ogen, optionally substituted Cl-6 alkyl, optionally
wlikat optionally substituted C2-6
al keng&ﬂ&%gfﬁﬁﬁgF@y sug&yltuted C2_6 al kynyl
optional |y substituted Cl-6-al koRyal kyl, optionally

substituted Cl -6 al kyl fyip, Oz |.&al kyl , CN, CORIQ
CONHRI O, NHCONHRI O, SO02NHR1o0, o, OSO02Rlo,
het er oal kyl , NO2, NHCORI O orx &z R3, or R3 and R4,

or R4 and RS taken together, alogg wth the ring
carbons to which they are attached, forma

{ torgpomibeFeends Xsi x- menbered cycl oal kyl ,
heterocyclyl or heteroaryl ring, or a six-nenbered
aryl ring noiety; R6, R7, R8, gﬁd R9, are each

i ndependently sel ected fr th roup consisting of
hydr ogen, hal ogen, optionallyEylI stituted Cl-6 al kyl,

optionally substituted Cl-6 al oxy, optionally
substituted C2-6 alkenyl optléhally substituted C2.6

LG R T Mo g L O —
SubktittdeiRl €. MHB &naﬂ?@@ﬂﬂﬁﬂ@d C3§@_’{B§B;Bkg% ogﬁaﬁll?, substituted Cag

OSQ2R10,. heteroa %/ NHCORj 0, ©
qrenyh ppHoRaliyoFubsiEgied 2. GR@Q‘lﬂﬁ]k @ﬁh@t@&@tsr}bsﬁmtaql éng —mkmﬁyalkyl and

#ﬁ%nélmgt?cgégi? A1 b Xé{éﬂeggi )Y 1%, ﬁgfagg a{r@ 8%11 ih E‘ﬂé& ntly selected
fodim et gbqaegﬂmsﬁnggfh}drogan,sia}ogemphetaﬁg S@]:lisjnhltdfd ®g5 alkyl optionally
sglgl etégt(él}qo 591872% rogﬁlwaglydsggsct{ &g& 22%123'119'1 Io%tlonally substituted Co4
alkynyl, optionally substituted Cj.s-alkoxyalkyl, optionally substituted Cy¢ alkylthio,
perhaloalkyl, CN, CORjy, CONHR;y, NHCONHR;e, SO.NHRjg, SO;Rj0, OSORj,
heteroalkyl, NO,, NHCOR;, or Ry and R3, or R3 and R4, or R4 and R taken together, along
with the ring carbons to which they are attached, form a five-membered or six-membered
cycloalkyl, heterocyelyl or heteroaryl ring, or a six-membered aryl ring moiety; Rs, Ry, Rs,
and Ry, are each independently selected from the group consisting of hydrogen, halogen,
optionally substituted C,.¢ alkyl, optionally substituted C.s alkyloxy, optionaily substituted
Ca¢ alkenyl, optionally substituted C,¢ alkynyl, optionally substituted Ci.¢-alkoxyalkyl,
optionally substituted C,.¢ alkylthio, perhaloalkyl, CN, CORyy, CONHR 9, NHCONHR;q,
SO,NHR 15, SO2R 19, OSOzR g, heteroalkyl, NO,, NHCOR;, or Rg and Ry, or Ry and Rg, or
Ry and R taken together, along with the ring carbons to which they are attached, form a
five-membered or six-membered cycloalkyl, heterocyclyl or heteroaryl ring, or a six-

membered aryl ring moiety.
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di benzo[ b, e] [ 1, 4] di azepi ne[ a, d] cycl ohept ene conpounds
that can be forned by reacting a conpound of Formnul a
VII, R0 (W REOH R4 N2 R wth a conmpound of

Formula VIl and R6 (MI1) 02N ~ R7 X1 //\ Ra RO

a conpound of Formula XIl, R (XH WR (~N-R1 H

wher ejpgy3f | SA@soh%héé&QéB h@eui Ss S£lBalbaHtdriaP Midr Qf Odt'pleast 220
consi stl ng of hydrogen, optionally substitute -

éiblzlyzio[b dbl firatpivelsdbytioheptad coBpeusl dhdaiah d:rylfoxmed by reacting a
0 0 su tuted C2-6 al kenyl, optionally

%B%quﬂl? %E%“‘t‘fg"‘ghm kynyl, optionally substituted Cl-6

-al | coxyal kyl, and opti onal | y Rpub8tituted aryl and
aryl al kyl; R2, RS, R4(V@9d-' : %gfh i ndependent |y

sel ected fromthe group cons hydr ogen

hal ogen, optionally substit ing, al kyl, optionally
substituted Cl-6 al kyl oxy, optiznal | y substituted C2.6

al | cenyl, optlonally substltute5 C2-6 allcynyl,

' }ﬂlﬁgt\gﬁ -6-al | coxyal kyl, optionally
Q’R{Bsatgpt -6 a kkyl'thi o, pehal oal kyl, CN, CORI G

het er oal | cyl, NO2, NHommg), O
R4, or R4 and R5 taken together
carbons to which they are att@achgd,"/zorm a

five-nmenbered or six-nenbered cggloal kyl,

heterocyclyl or heteroaryl ring, or a six-nenbered
@EM&A&mﬁ@ngm@ﬂyXﬂRﬁ R7, R8, and R9, are each
|ndependently sel ect ed fron1the group consi sting of

hydr ogen, hal ogen, optionally Substituted Cl -6 al kyl,
optional ly substituted C&& al lygyloxy, optionally
substituted C2-6 al kenyl, optfipndllly substituted C2-6

al kynyl, optionally substitut CR46-al | coxyal | cyl,
optionally substituted Cl1.6 allBylthio, perhaloallcyl,

CN, COR10, CONHRlo, NHCONHRlo, S02NHR10, SO2RI o,

@Bo2R1E)is hdniagoal Roipiselenep fopHbeRIO eonsigngpiihydrosesy optionally

s&)s&ﬁged%m aﬁ<y1, optionally substituted Csg cycloalkyl, optionally substituted Cs.s
alkkenyl, optionally substituted Cz alkynyl, optionally substituted C;.s —alkoxyalkyl, and

Rl R3, or R3 and
ong with the ring

optionally substituted aryl and arylalkyl; Ra, R3, R4, and Rs, are each independently selected
from the group consisting of hydrogen, halogen, optionally substituted C;.¢ alkyl, optionally
substituted C. alkyloxy, optionally substituted C; alkenyl, optionally substituted Co.g
alkynyl, optiomally substituted Cig-alkoxyalkyl, optionally substituted Ci alkylthio,
perhaloalkyl, CN, COR;,, 'CONHR;y, NHCONHRp, SO:NHRjp, SO2R10, OSOzRyg,
heteroalkyl, NOz, NHCOR;, or Rz and R3, or R3 and Ry, or R4 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; Rg, Rz, Rs,
and Ry, are each independently selected from the group consisting of hydrogen, halogen,
optionally substituted Ci.s alkyl, optionally substituted Cy.s alkyloxy, optionally substituted
Cy.s alkenyl, optionally substituted Cs.s alkynyl, optionally substituted Ci¢-alkoxyalkyl,
optionally substituted Cy.¢ alkylthio, perhaloalikyl, CN, COR;o, CONHR}p, NHCONHR g,
SQ,;NHR 0, SO2R 15, OSO2R, heteroalkyl, NO,;, NHCOR; g, or Rg and Ry, or Ry and Ry, or
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-11 R8 and RO taken together, along with the ring
carbons to which they are attached, forma
five-menbered or six-nmenbered cycl oal kyl, heterocyclyl
or heteroaryl ring, or a six- nmenbered aryl ring

noi ety. [0014] Al so disclosed hereinis a

{: ﬁﬂ&:ﬁ ?(%eﬂl%lo TRRS V{rl'thﬂxe‘-}E%pfaib%hE‘% Fhich they are attached, form a
yS|o ogi cally acceptable carrier, diluent

eyeinpinbered coyrsimirsobbied atyiclalkyh erotsboyclyh dr diete:wploung or a six-
of ggﬁgulg.l Loty OF XV [0015] Al so disclosed herein
rem ¢ la“%’P ]tFyeati ng a neuropsychiatric disorder
conpriogi4)g admbndisdieded N@rdi® i§ AepipahiRificad composmon comprising a
therapeutlcally effective anount of a compound . of

eiglgically apqeplable geyrier] Giduesy. OAISKBIPHIG O GsermbiBgtiomnibprgof; and a

u@hﬂ@&fﬁfmmaqaﬁlﬁg(@ neur opsychi atric di sorder

resing contacting a therapeutically effective
anourfD0td] a Abnpiwhdedfieréioismaimathbd of treatong a Déropsydhiddedisorder

A TR M B M 0 U S p—

oMl 1/, okbgv.or XV and an neuropsychiatric agent. In
sone enbodi ments, the neuropsychiatric agent is

sel ed0BLH]f r ofdsp Idesc@s@dﬂper@@ isd wethag obfreaiingal negrapgyschiatric disorder
ser ?’%&%lcgntacg enumtﬁgrg flzu lpy Eff%ctiver!a.%{oﬁﬁi cﬁeaocgml %%.n% gfjlpgn%ﬁfal I, or

opamnt n nmusca

XVH@QQﬁb?ﬁumﬁntlpsyChOtIC agent, serotonln 2A
ant agoni st, and inverse serqgtonin 2A agonist. In so

emoo PO s, Alspedisplesep JpErbis @ %Bmc%caé SPBppEHoY rcafﬁvpﬂsmg a
{ug UPF SRSt St 1o gi\f)gncgalpﬂ&?%gélﬁ%dgnﬁent In squoe e embodlments,

uty plpefadlne enzapin soxi d
thalnbumpsychmh‘hl agent ilsn;ebotné T Oeti grewy sonsishieg of a selectlve serotonin

i ne i s sel ted fr i'PEl cansi st n of
B MRl ofeppispBiier dn L3P doparane agonist Muscarinic
&e‘:@r‘t&%t bréidt) antﬂ)ﬁfﬂiﬁ@ ﬁg%ﬁf a&bﬁm(ﬁo wﬁ%inﬁh@,(aﬁﬂi)mver@rh@mtonm 2A

t hi ori dazi ne In some enbodi nents

aefaeisly | Dot soms @mba@mé@ é@tur@mheac aeeinist plegiehfiom the group
SR oA B o B A, st
]ﬂgiuﬁﬁt Eadsloirfe@fﬁbblﬂﬁxl@tsotm ;Ehemmg:hhmg s@fecteﬂ d@apiheeroup consisting of
ozari] (r oxapi ne Xitan zapi n
c%lrkwo i’%%%n?@gﬂeéﬁf\%@ﬂ% %‘hﬁ‘%} w%%%%ﬁ%mpazme@)
MBGh&&EHES(MEHIQﬁB%e % SR bifbddithénts %eeﬁ{eﬁﬂbﬁ e‘irfﬂﬁnes is selected

group consisting resperidone (Resperidafl(r))

ﬁmrprths gdmpeco@@emgmf( hilpperidol dtakdol@piradi praeridde (Oh@@al tln some
ILthlu ithium carb ne_enbodi.

e olben ot SEOORT (Eim ole TR RS g etozapine

g@'@h@) Reapthe @l RZHd®), oleRAPME (Dfprexal®) ahe Eluet@@ﬁﬂ @Beroquel®). In

| dol, | napsine, Loxitane, Mellaril, Mban, Navane,
s@@pemwrmlﬁ, |the m@;spmdﬂ is pplecis gem, thqqg@pgﬁonsmtmg of resperidone

(%1 ?idgl mi%pq‘gsrla{léne_l( c[o?l@iel %E‘Lg e%b@ﬁﬁenﬁsaﬂﬁcgaﬁrbf lithium is

a2|n riavi yprexa. [h some
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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enbodi nents, the sel ective serotonin reuptake
inhibitor is selected fromthe group consisting of
fl uoxetine, fluvoxam ne, sertraline, paroxetine,
~citalopram escitalopram -12 sibutram ne,
dul oxetine, and venl af axi ne, and pharnmaceutically
3 salts qr. _pr :
SRR AR ol o AR P S B ETR st o prodraes
thakelt tladoine embblignent themoospirsbatnenguufke inhibitps bxeeleried fiom the

and reboxetine. I.n some enbodi nent the d nmn .
SEEf FRASSNGE Qb R RUISK TR BB Db SHET SPPRJ TIPS, tho dopamine
a%lﬂﬂi@tt i Bl1&Red RLADIHe! RLAN cofddtRls! biPhi@htripth, OMBIOkARAR Maratriptan,

zatriptan, zomtriptan, cabergoline, anmantadine, .
frdvetrinitabe, riparigeh d@mitriptgsi nisbetgelingr amepadispe lisgrde, pergolide,

bronmocriptine.. . In me enhodi | r . .
<3RiREP o PREBRolsy Bt BRoB RS TR M cpBGaBRY BR inyersq sertorin
D agonli® istthe Ebragftahd of FoeueOXII, bida reitéd dnalogltherddfN O

(XI'T1) I'n some enbodi nents, the serotonin 2A

antagoni st is the conpoung  of Fornmula XV, or a

rel at ed anal og thereof: N OF (XIV) [00181 Al so

di scl osed herein is a ne d of treating

neur opsychi atric di sorder i a patient conpfising

adm ni stering trRyt pan a t herapeutQ

ef fective anount phar mageut i conposi tion
conprising a conp of , or XV and an
neuropsychiatric agent. [00J9] Al so disclosed herein

is a nethod of treating neutopsychiatric disorder in

a patient conprising administering to the patient a
therapeutically effective a t of a conpound of

Formula I, 1, or XV and at peutically effective

EIF%H‘%t erfodBnene WeARRN &M R dnfacBRSIE the ufRURd of Formula XIV, or a
enbodi nents, the admnistering step conprises
@iddnalogrtherepft he conmpound of Formula I, 1, or XV and

t he neuropsychiatric agent nearly

XIV)
[0018] Also disclosed herein is a method of treating neuropsychiatric disorder in

a patient comprising administering to the patient a therapeutically effective amount of a
pharmaceutical composition comprising a compound of Formula I, II, or XV and an
neuropsychiatric agent.

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

administering the compound of Formula I, II, or XV and the neuropsychiatric agent nearly

13-



-13 sinmultaneously. In other enbodi nents, the
adm ni stering step conprises adm nistering one of the

compound of Forrmula I, 1, or XV and the
neuropsychiatric agent first and then adm nistering
the other one of the conmpound of Formula I, 1, or XV

ﬂ-ﬁgtaﬁmg&sl aH'y ?¥1ﬁ$ﬁcﬁh£ﬂt§ t@@mmsﬂeﬂngagﬁc&mmg H@iﬁ]ﬁeﬁng one

neur opsyc at ric disorder Is selected fromth
of rtioe poropamsidsaf Fr.gn:mfa Kdhioz Gf¥irapdithe apdopsytideteld agent flISt and then

i.di. 0 athl sychoses, sl eg ers,
aﬁﬁlb% gﬂleg A Q08 of ¢ tglgt?‘g%pogfl%o?ﬂogp él ﬂ jgs oﬁa%(gr and the
1HeRHSREARTR addhOlBkorfl s@b6tEments,athd ndePbeREIa0t Wedrter is selected
fgmyChOtl c features, and Tourette's é’@dro
thei gq@{g;@@lqgg%q»@g]@@p gg@,@qq]d:g latedd Bﬁgggr}?th@ses, anxiety, sleep
%%ﬁc&d %?}g % @s %(sé 235%9&‘%?%5@5%&6?35 Plﬁjp({i‘?g%ﬁsos%nf bipolar disorder,
aBd dfelaesfm \Etlnpsychaﬁrct fediGR Qhd Moutetie’ sﬁyn@bmsqbagmduphiepsychoses
sent di scl osure related,to a_conp %'}1 t s
sgsepondapy iq,me egﬁeeratwa) cﬂs%flers Aup % eﬁper R Il_itug ington’
]j,lsggggg | X=X ~f/le a\ ERs Rf~ a'\ R3 R7 XIIl b b
RF9z~h Z d/Ic\R4 Re 91' Z!/c\ R4 s 11 RO RS RO R m
can A | L R X=X
Detailed Description of the Preferred Embodiment

[0020] In the first aspect, the present disclosure is related to a compound of
Formula I, II, or XV:

/R1
Wl
A ("
l Y"R'[
/ R RG ll R2
S X=X 7 L X=X
R?"“-fJI R r N, _-Ra R7---..f’f’ h t \b,.R3
\ 1 i / \ 1 ] /
g‘-h z ==C g"“:h Z d?C\
RS A R, R\ I Ry
Re Rs Rg Rs
d@ {an
A
i
R fL
v X=X -
Ry~g? e
\ b J
9% 2" "Ry
Rg \
Ro
XV)

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

A is selected from the group consisting of

14-



R/."e Rte 7.f r RegzZzh ZRs R9 or a
phar maceutically acceptable salt, ester, am de, or
prodrug thereof, wherein: A is selected fromthe
group consisting of -14 RL R 1 nnW V RL ONRZ
-N( ~) ') and Xis nitrogen, CH or CH2; X is Cor
CH, wherein when X' igg C, there is a double hond
between X and X and/ wherein when X is CH, I1!here i's
a single bond bejw€n X and ~.each Y is sewarateJy
sel ected fromtf ; ' %mg’%‘f nitredenw”
oxygen, or CH a 9l,y sel ectyed _fromthe
oxyge sul fur;
each n is separately sel ect ed fromthea‘tﬁfr oup ;
consigtd o, 81, drCBy; 3. and 4, [0021] mis selected
fromthe group conS|s%|ng of 1, 2, and 3; each Rl is
se par§é‘t ie Iq/oﬂﬁﬁ,ewherem when $@ pﬂ@,ath@bys & ddubds behdfhebmen feand X and

on of . hydr.oge hal o
B R S ninia f e R ER e A Ko 1
subst tads Sely Sé&hd@atday the icofadiing of ubfdletit, ik CH,
C2. Zoéag}?JkenyelgﬁaIaopl)}t’l onal | gﬁs/ubsgiafﬁ?& ed (1.3,2& 20 al kyn %‘m >

opt i onall W issepaseielyselsete€iromdhe roap sgasiskps of Biaedn, L, oxygen, or
onally substituted aryl and arylalkyl; L is absent

or 1I’'s selected fromthe group consisting of NH( CH2) . -

and -da€iid )is separataly selecied framdhelgane cewshng nfiepde Aok nnd ¥,

selected fromthe rou consi stin arb
ni t r d§&at %%I@ﬁ ‘E‘E@FOHP COIF‘FS“SESEI’ ‘ﬁg”ependent ly
absent,q, Rf, Q¥ béﬂ)%ﬁtélﬁ abseAt 01J 8 38Jardtd)ly 681eGkd %onpﬁhetgg ol collsisting of

are present provided that at |east one of
pydratens halagdno rmmnam cbpppmllwd@bstttmd Gmo el annflae%h‘t Sl@stl’fm’ed Cag

d.ar g
%\Vﬁk?aﬂ{ygr gPUoTEllY | g%ﬁ%‘ﬁ%e ’(’1°y seeqyecf) étad nfaﬂ% rﬁut%ﬁmtwed o alloynyl,
ERaAIH dubgiitafed CRLPAMkoxyalkyl, and optionally substituted aryl and arylalkyl;
L is absent or is selected from the group consisting of -NH(CH;)— and «(CHz)q—;

a, b, ¢, and d are each independently selected from the group consisting of carbon,
nitrogen, oxygen, and sulfur, or each is independently absent,
provided that at least three of 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, c, or d are both oxygen or both sulfur;
e, f, g, and h are each independently selected from the group consisting of carbon,
nitrogen, oxygen, and sulfur, or each is independently absent,
provided that at least three of e, £, g, or h are present,
provided that at least one of e, £, g, or h is carbon, and
provided that no two adjacent e, £, g, or h are both oxygen or both sulfur;

Ry, Ry, Ry, and Rs, are each independently selected from the group consisting of
hydrogen, halogen, optionally substituted Ci alkyl, optionally substituted C,.¢ alkyloxy,
optionally substituted Cy.¢ alkenyl, optionally substituted Cz.6 alkynyl, optionally substituted
C1.¢-alkoxyalkyl, optionally substituted C.¢ alkylthio, perhaloalkyl, CN, COR 5, CONHR g,
NECONER 5, SO;NHR 10, SO;R 19, 0SOR 10, heteroalkyl, NO,, NHCORg,
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ni trogen, oxygen, and sulfur, or each is independently
absent, provided that at |east three of e, f, g, or h
are present, provided that at |east one of e, f, g,
or h is carbon, and provided that no two adjacent e,
f, g, or h are both oxygen or both sulfur; R2, R3, R4,

and g, HEREACR, WIRDIHAENL) K, BRLECIEAe! a{aggmtﬂéﬂygcarbons

consi Stl ng o ogen, I ONna
te anisdhi theit arel aﬁchéﬂ dd)rkrydt ﬁvesmbmberaﬂ bg/smimtﬂlth etagt aydlo@lkylb heterocyelyl

alk 0X tionall bsti.tuted C2.6 all cenyl,

bt b%ﬁ?fwg’ B PERBG LS B REGRG T ont i onal |
subst iRral b
L0805, i Py g i o

hwmmgesommm@ substRied, Ciachiphy eptionalie FERsHRYed Cius aikyloxy,

R

Ohy-alkoty iy, aptemall)t aublibtelted iy, aikgltfio mextminaion 2N GEOR o, CONHRm,

TR N B oo R gl NELORE B
and RAR aLeR ?%@%'ﬁ@'%’%‘i&%&kﬁ&%ﬁ%@@d AL WA 188 AMPcarbons

conS|st|ng o dr ogen, hal ogen, optlona.wg
to wiseh theyt @d aﬁ}lbhﬁd ddnklya fivopieinbersfl by siswirsaherast eyglogiyl heterocyclyl

aI kyl ox ti onal bsti.tuted, C2. 6. al kenyl
YB‘??E% ’s ﬁg?ﬁ{nﬁ %‘2’9' HOgRG| optional Iy

s u bstz fsebieeted Ebm@h@ﬁr&ﬁﬁx yesisithg omRh,Ocn@gém sﬁltﬁhﬁiﬂdt CRgd

Cl.6 aIIcyIthlo per hal oal kyl, . CN, CORI O,

NHCONMRID Selesteinipn dhe SR @Slmﬂ:ﬁ]@dm{g@e e‘?P&’&P‘PJW O, ibsituted Cog
I
4@’6“ [092{ & Ft?ﬁlte%r? Q&cl%%nqlhe ring g%ﬂggguﬁ% % alﬁ&f}l I%%tlonally

dubeytuiad e at dlaalk dptidratlmsabdtinved myibentiedaltyr substltuted arylalkyl and
si x-menmbered cycl oal kyl, heterocyclyl or heteroaryl
peadoallsis a si x- nenmbered aryl ring moiety; Zis

sel ecf @ds Eél&:'f@dt ﬂ@m&h@ Whhup QfdkiSitd gncif 18drd¥8, loptRxyGesubstituted Cis
sul fur, and Ois selected fromthe group

dbyls o@tmn@r sibshtgatnddéae;myd@plﬂwlo ARfignally @W@ilmt%ﬁ Gas digery], optionally

Sheotsa Py TR0 e SPRRG MR BoBK L D7

SubstRrf, uhe &, e Geirdtyinticetpd fromathe gro&p keshsiting @ﬂa)drqglen, halogen,

optional ly substituted aryl al kyl er hal oal k
Fationily sibHERIeR &1 IR, ORBOTHIY PP Srs A0 ApkagIjL pubstituted

tipnal ! !
LA, B ST i) S e,
&Richaldy bubsidiyted @ptallodithid, )perhslob]tyll, O, €40R33, 6ONHRay, MPHCONHR 0,

SO AL A ARt 22 o

hydr ogeR,, @l REERaken GREdIRMAkIoYe SihS thit itge Barbbnsbtoalvkich, they are
opt i onal ] y substituted Cl.6 al %<yl oxy, optionally

sitdobed, tfumed fi@amembgreé on yix-mepbereh ayqisﬁ/aﬂ@dbh%tpﬁoey%‘a or heteroaryl
%g}%rgsﬁyngmberecp&yloﬁlr%&g @ubst ituted C -6-al koxyal kyl ,

[6022]  Bonds 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.
The dashed bond between X and X’ in Formulae I, 1T, 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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optionally substituted Cl-6 allcylthio, perhaloal kyl,
CN, COR1O, CONHRI O, NHCONHRlo, SO02NHRI O, S02RI O
OS02R10, heteroal kyl, NO2, NHCORI O or R12 and R13,
taken together, along with the ring carbons to which
they are attached, forma five-nenbered or

si x- menber ed cycloalkyl het erocycl yl or heteroaryl
ring, or a six- nenber aryI ring noiety. [0022 ds
represented by a da nd solid |ine represeﬁtiaé
bond selected from roup consi sting of a N

car bon-car bon singl g bond and a carbon-carbq
bond. The dashegd"%0oQd between X and X A ‘ I,
I, and X It v j 0i N¢ ,
either a si ,
enmbodi ment s, —t¥fe cﬁnpo: d of Formul ae |
not include cl ke or N-desnethylc
structures of V\ﬁl C are shown bel ow -11(632&%%&%1&09%]15

I cl [oa4N \ Th dertaid ¢dbddimamyi inecodpoesdsedhbmhdzapiané XV, Y is

[[0024] | rtaln odi ments, in conpoungs.of.. .
HEPSHII ot cpisgaindS O B T igpitrogen, oxygen
qﬁpdlnents |n conpounds of Formula Il, Y is
nitrogen, oxygen or CH [0025] The term
" pharl@25gut i Elml tblyn ald@erpmbn@ﬂs areeptaplsfsglt’s refeys 4o a formulation of a
or mul oun that S no c
ERipRd bl o Ry FRER e RRE B0 e VR RT o yton 1 s
AeThislefedene does bt dB@gaid Gle Hblo ngﬂtaeuhhﬁanlﬂl podfticdaf the compound.
act|V|t and properties of the conpound

RhERsRRERaH 1Sal] C8hIbp OUARth BY GBI cwp?@éc?ﬁ #ge awentwn with
f t
lg&@%kﬂ N QT sub 85 'hg'&'ggﬂlglgg ragfg, B%drbﬁ%ﬁﬁ’@%lﬁ F\gu“ S jtric acid,

hydrochl oric c acid
phiotphiogic aadid, mqﬂimsmlhﬁamcc acidj ctthanestubfamies edid,o rprtoluamsdlfomc acid,

nesu f oni -to nesul.foni c.acjd, . .
Sy R 0 the ks PEiReaEoE il i HRChS obiined tog peecting a
RhRuREc LBk @Mﬁ@mpwn 83atd P3Tofn a GANBQUNE a8 fanditium salt, an alkali
invention with a base to forma salt such as an

metabsaltmichads 3 sedium| Rk a potassismpalis antalkaline garils mgted gali. gyrh as a

Ry I, )

]D-rggﬁﬁtnﬁleb aABeGy&GULimaby Hhetlyinimex whaniaite, with n&hiny| acids such as
D- gl ucam ne, _tris(hydroxyinethyl)nethylam ne, and
aginis, ping 2adihedikaci ds such as

[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 O 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, hetercaryl (bonded through a ring carbon) and heteroalicyclic
(bonded through a ring carbon), and where nn is 0 or 1. An amide may be an amino acid or a
peptide molecule attached to a molecule of the present invention, thereby forming a

prodrug.
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arginine, lysine, and the like. [0026] The term
"ester"” refers to a chemcal noiety with formula -(R),
COOR, where R and R are independently selected from
the group consisting of alkyl, cycloallyl, aryl,

het eroaryl (bonded through a ring carbon) and

het .
o 1A Y Al oSS R A 80 oxptfads of
pm;e' ﬁﬂ.‘mv&mtﬁ)h chup bersdiaifioi Ry amGiydNHRhe pIIOCGdu('eR)apd NPCI) Eoyps to be

Uﬁ?qe) Cgtﬁ’f& ﬁFﬂ%glgf éﬂg\gﬁ {:t)g %gg teé%qﬂi t £l %lrlnrg:at&ely be found in
t@ﬁf&ﬁ@@?&hes(ﬁglﬁ‘ dedidhE %@ IcW@ts [ Profbc&R Qﬁﬂ]})s @i‘d)r anic Synthesis, 3"

heteroalicyclic (bonded through a ring carbon and
Exhdiobn Wiley 5 Soms, NewMorhrNﬂ,el 998y whieh tsrineenpaTeehBergingn its entirety.

pepti | ecuyl e att.ac edtoa G
e Chorfla SRR S BplhEay Suiled D B RDR ane o
138, NBrodigy Qe oftéd uﬁﬁ’[ﬂbﬁé!()ﬂhsélﬂ&oﬁieammaﬁﬁnst Higey may be easier to

conpounds of_ the resent_invention can be esjierifi
agminigieri thitedbe PAEDD I8 d e BAY g)ﬁelélﬁtﬁw daﬂofmgwls eby oral

alﬁ%ﬁ%ﬁttrﬁloﬂqme? tﬁewa?eggg%lo?rigleﬁedﬁﬁg by b136 B8veQnpdddieli kolubility in

art an ound |n ref erence

ﬁﬁxmmﬁtmm chmpssitEne ener the qbamnt drug Priot examiple V@h@@b Ymijitation, of a
N@ n| c Et hesi s, 3Te

®8 FOMRATIE T ge plﬁg ﬂ)lbvlﬁgii_l(g]dwﬁlgﬁé (E}F%ustqn\a/\(/i as an ester

@kfét r@&rﬁ » [tgqgrgl]ltat% kRl dcrofsed 815 nieﬁlb?dﬂleaﬂ%ﬁé whttatsolubility is

onverte into the parent d@wg Vi vo. Prodruqﬁﬁ
@mmttalem m@@hwub@mghen s e c@lythyéfqlwé to fhgesarhpgylic acid,

&%g S€I= %Irm 0 5p&d {Hsﬁbsthgl efé\f}%raglfaé&%Bﬁlﬂhlf hi@enckBY A further

stance 0 by ora

@;dfﬂpm §it ] @fdd@fg e 8aa shive pplatlﬁer(polly&numacld)'l‘fbmldpd tdlemgeid group
al so have | nprgved solzﬁ tt har maceut i cal
WW@&WPB%lSWQbOWPQ I Eve ttheochée mRHa xanpl e, without

limt E) 9fe BrmPLRAME VoLt & BeadnafIRRMPGYVIAEh hdyet least one

prese inventi on which i s adm nistered as an ester
fihdleaviny oetmijugided poelbetminlsisters end inghided batlaparbegyekicsary] (e.g., phenyl)

DI AR R W

bQydRBe GRE. bﬁiﬁF&l whichCitelre adjARnBphiry 6f embor fone)ggroups. The term
I nSi"de the ce where water-solubjlity is benefici

ﬂcafhncmﬁ@ﬁ re@;@a‘@px{l sompouad pviigh GantAiny WP"" (95 MOTE Wgya}lentf}lr closed ring
| de T
Fithpn Gy BT ARk i BIRER AT REL, St tiahdne. The
@heﬂaﬁs disBR@Bdhed Rarbbeycliv f@mhﬁbnocj}chneﬁ@s dn twhieln the ring backbone
aromatic group which ha ast one ”
@Qm:}l@sgq;ﬂ@a@t ofic QT sl s é@%{@g}ﬁ%{ﬁ&aﬁ AR E%ee@g% o cﬁero%omatlc refers
9oaarnba981¥§tlid %r ot Which %olﬁams &h@d@.VJ)ﬂe hefRstyPIRd @igocycl i ¢ aryl

pyridine). The termincludes nonocyclic

or f uBEdl]’ [ ng\s netl Vieya,i ‘d;le (e “alkyl nepderivie @ diphptic hydrocarbon
eI[f'le atfk}ll 'Ea?mé’é nga?rrb%oan & or{B& algylg %@&p, TGt LR that it does not
" contain any alkene or alkyne moieties. The alkyl moiety may also be an “unsaturated alkyl”
moiety, which means that it contains at least one alkene or alkyne moiety. An “alkene”
moiety refers to a group consisting of at least two carbon atoms and at least one carbon-
carbon double bond, and an “alkyne” moiety refers to a group consisting of at least two
carbon atoms and at least one carbon-carbom triple bond. The alkyl moiety, whether

saturated or unsaturated, may be branched, straight chain, or cyclic.
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"carbocyclic" refers to a conmpound whi ch contains one

or nore covalently closed ring structures, and that

the atonms form ng the backbone of the ring are all

carbon atons. The termthus distinguishes carbocyclic

fromheterocyclic rings in which the ring backbone

cont g at lea one at om M) .

car bgg&a"he %er m lh%r? 08 cl)l\rgrg Wq 2r§ec?lteb P {s‘ieat[cﬁgé Q&ﬁe%ga]er 1t appears
ek iR rhugnegical tn gatsincthascd ﬁ:b aihsfed tol eacisinte@Rein the given range; e.g., “1

het erocyclic ring. ;}L& &ﬁ A][s used herei.n, the E rm b

10 0 bon gy steghs ¢ pilcah U Y SEBTE AT 1 ebRfpatonn g carbon

Abky3 E% hét XtoH%}/ezkae g to SRl YhAEaL 2b kiibon LD, alt%ﬁg‘ﬁhthe present

means t It does’not contain any al kene or al kyne

dubinision eaéso Eﬂhersathcydrccmw@t yof rifhgl teans (allgd” avhereune awmeriea gange is

S T S s B SRRy R e Py 5 on stoms

Tief B gtRipRoGldAe HeANsWaldInYhafingl td Rasbor MOmS. aﬂ“b@ﬂkyl group of
atons and at |east one carbon- carbon uble bond, an
the corapapdeet the inveytionapst be 46@1%%@(? @%@t Py d&ﬁignaﬂons

ﬂ[”f i@%{f 8f %ﬂé}?@%_\ﬁgpg g{ﬁlﬂ@nﬂdﬂ&ce V\E’@%ﬁ%ﬂﬁe & @%u&ﬁfﬂbﬁr&mms in

iety, ether saturated or
fhe aiiylictaie d.e., nipeydlkyllvhaindb edectstt frem gt grohiconsisting of methyl, ethyl,

I IR

ranggogisih aghe éﬂcf'log}'gl% mhFhEEbsiitQtcB R Iﬂnédb%@tﬁ%ﬂ iWihdnhRbstituted,
gi ven range; e.g to 20 carbon atons” neans that

thh esubbtitydnt groums)m&me)o aed ot nedre Jgrerm(@omdaﬂ@rﬁllyzarélaﬂﬁeﬁﬁndenﬂy

L
BONEHS, m&mwwemejhaldjembmym thinbdrpbriyl vrea@amgl, N-carbamyl,

5?@”@2%%1@; o deSI %}fgﬁgf/arrw-ég is{%ﬁﬁ{@nﬂgﬁ &gﬁlql?gnamdo C-
%ﬁ‘ c&ﬁ/b |6 tg;lxg 1‘35&%&t&omtﬂo@laﬁﬁobe RothPWRinak kybltro silyl,

arbon~ators. The al Kyl group of th
ﬁmﬁhmeﬂﬁﬁesﬂffomﬁ,eandmmno i ineluding moeo-das| cgfsabsé@ta@, ammp goaups, and

gnmpyote@té %hlrgg{/eag)r;pgrggﬁq gfy%gcllag g]fcyllﬁeryqs c\ﬁ%g %(%%g 11 ?10 way limited
foo Eﬁ{eﬂﬁ@raﬁfl ?9?3 idoBropyh %u@'l kydbugMadeftiary betyl, gehigl, aiekyll ethenyl,

hain”i's sel ed fromthe gr oup consmtmgﬂtof et h

pltopgnyl, bu};mm}pyj/eloprgmd pelebutyl, pycipeyiyl, cydehesyl gnd the ik, Wherever
O } u
ST 0 B O S B o

Mﬁﬁteﬁwﬁﬂioxgrcﬁum(&bve@(nmmenmne or nore gr oup(s)
i ndividually and independently sel cte

d
cycl ofOR4] |~ Abg| subsi@peitoaly | APPRETS §| lltéeilf: q.ng] without a number
Eé@%ﬂ?ﬁgﬂ ref’f\elé(w subﬁt{t?{erﬁéé’lect cﬂ?&ﬁ Rt % u[?edﬁ)!llsf &F of alkyl, cycloalkyl,

carb onyl ocar bony

arvi; dictoaaayyl (btbskdeért}haugﬂ 3 Tingedrbom) ead bahwllahcychc (bonded through a ring
N-t hi.ocar banyl, Cam do, N-am do, S-sulfonamn do,

Rer8eMf onami do, C carboxy, O carboxy, isocyanato,

t hi OCF{,@g gt o, ArsebRfeyanaiclp Bield & aSRCHEHO)O- group, where R is as
tri hal omet hanesul fonyl’, and ami no, including nono- and

defiredbsteint ut ed ami no groups, and
[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)CHa, group.
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the protected derivatives thereof. Typical alkyl
groups include, but are in no way |limted to, nethyl,
et hyl, propyl, isopropyl, butyl, isobutyl, tertiary
‘butyl, pentyl, hexyl, ethenyl, propenyl, butenyl,
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, and
the Iy V% f %l

bei ng[béf% ti o%a S @H%h%{gﬂ gﬂ%%t& (%%rgggﬁdf g@z %Oup where X
ibe haloprst i t ut ed mnth one of the above substituents.

[ 003 e suhstituent "R' a in by itself and
mﬁthghqiﬁ u%bggmodggyﬁﬁg%FHﬁgﬁgﬁ Pto a substituent
sel eqb@fh) f r omh tREcyhAYPoeANRIES 1oNONTO Soupl Ky
cycloalkyl aryl, heteroaryl (bonded through aring

car bdﬂ?“ﬁﬁ’d“%@?ﬁéﬂﬂ@@f’gm@ﬂﬁm(‘%@r@l@ﬁlg{wpough a ring

roy 2042 or onp ifiseaisall St S RAEREEmn” Fooss)
A " Closa3poxyA “Qﬂﬂi@bﬂ” BB kdferk @ @-S(%Fl@)gmnpgmmi as/dbgined herein.

Ris as defi ned her ei n. [0037] An "ace I\?EEOUD
ref erl@044p a Ac{S-eyliops d@r chpup refary Tp(fog%(]y: group, with R as

ﬁHEt hanesulfonyl group refers to a X3CS(=0) 2-
detﬁlhwﬁé is a hal ogen. 100391 A "cyano" group

r ef er[9045(]> a Acmi-gmlﬁmpnﬁc[oﬁ)ogt@r}p fafers i te o WD pINHy rgrong with R as
%‘{E t.o a -NCO group. [0041] A "t hi ocyanat 0" group
4‘3%1“ P8 a - CNS group. [0042] An "isot hi ocyanat 0"

grou p[Oﬁéﬁ?;] ers t“ﬁ‘ﬂﬁlon%ngﬁﬂdﬁamj[dgﬂ é‘r%h? Refefsttb fal S('-O)ZNR- group

group refers to a -S(=0-R group, w as de
\Ivrbanide'{SOIBﬁnf}dlmré'lS sul f onam do" group refers to a

o~ R d_herei 00 .
v o 48 b nc R PR Aoy DGR G i fi ® oo
cwﬁ&lsdﬁéragﬁ, defined herein. [0046] A
“trihal onet hanesul f onam do" graoup refers to_a

X3CS([DR4BENR- Agr dliprrbagnylh Grownerles 48 2gBOC e Wér grawp, with R as

"O carbanyl™ group refers to a -0OC(=0)-NR
&e%%gpﬂ‘% h R as defined herein. [0048] An

" N- cqobmyy| " Agrauthiocafbems] t growp FREXEE wWOLNBC(GP)ENR, gwup hwith R as
cﬁﬁ%gdhgglgl ned herein.

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

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

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

[0053] The term “perhaloalkyl” refers to an alkyl group where all of the
hydrogen atoms are replaced by halogen atoms.

[0054] The term “acylalkyl” refers to a RC(E=0O)R’- group, with R as defined
herein, and R’ being a diradical alkylene group., Examples of acylalkyl, without limitation,
may include CH3;C(=0)CHz-, CH;C(=0)CH,CHz-, CH3;CH;C(=O)CH,CH;-,
CH;C(=0)CH,CH,CHj;-, and the like.
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[0049] An "O-thiocarbanyl"” group refers to a
-OC(=S)-NR, group with R as defined herein. [0050] An
“N-t hiocarbanyl"” group refers to an ROC(=S) NH group,
“wWith R as . defined herein. [0051] A "Carnido" group
referstoa- C(=0) - NR2 group with R as defined

her ei An N a el ef.e : d b
&tﬁé& ar ?fs V\Ah?lﬁn%l cf’%fdo %Jn herglzqsﬁ&e 06553 eeI'I]['lﬁe to e
g&dﬂalija efthalieal kiyis 'méaat ﬂﬁﬁthb@ubﬂiltuwlnkw a groopl phapmsayebeadubstituted

Wlmg]qeonlg@(ggg%?s);é&%ug@; ang g’h%ﬁ%?f@%ﬁ%@fﬁg@%% Batky, aryl,
hg{e%ﬁgylcﬁ\%té FlEy?iﬁ: ASooRE ik ST Eflyﬂ)’x A ercipto balk ({lﬂu@ arylthio, cyano,

ene” group. Exanpl es of acyl al }/
halot, bbbyl ItmOtabcvm'h 0 -carbamylnicatemghPeiicopbppyl, N-thiocarbamyl, C-

S8 GBS RIS FARTEE ooy, oo

tRoBRWoS 8sdiileeyaad6 dnithe el munsmemmulfml dmﬁmﬂnnm including
be optionally subsituted,” it is neant

rsorts i ande di-substitated r aswigo { &{a@sﬂ&yd e SuBettEd | E&a’“"\ﬁf ttpereof.  The
one o m)re |cY Qt@v L REteRe BBt duYstituents arc
QP Blec O MY Th I pebfRLRle 2o MR

e Larte #ldse ydkilt in thy d:rt(amjl mag Ibk Goupd imreféroncgs supbrag Apeane and Wuts,
allrylthio, arylthio, cyano, halo, carbonyl,

qoRY®car bonyl, O carbanyl, N-carbanyl, O-thiocarbanyl,

N-t hi [P ba“lﬁ' theCEreséiﬁ‘cQ&extl\&l@ﬁérﬂﬂ cy&oaldrlf’ Gnmeended to cover three-,
N- sul onAm do, car boxy, O car boxy, i socyanat o

foli- pﬁ\yea,rmx o$evr:1$-omd| ngi;t-a@ratl@e membersd Tigigs GUprising carbon atoms only.

ﬁ:act}lg {%?)Eelc?ﬂu ! on%?lﬁl AR AN sa tﬁﬁ& Justiag sﬁﬁﬁ%&loin such a way,

0 groups, e protecte
]?cﬁ;&év\é@t i€ Snt ASHRAE plltkectrpii Qlyetet dgesgnoiu [asset hafomayexamples of
ormthe protective derivatives of ab ﬁ’ cyclopentene,
éuybbalikyh eﬂif@ hen pasboay iRy LOPPRIFECIGHO &i@’ﬂ? o| CYCIYPEIRRS, FYCiOP
f g€ Q&x% sHghya@shdh@ene apdeyclohexadiene,
]g%egy(l[?%ﬁg%j I nyectq e pr esent cont ext, the term

G}“Gyfﬂicﬁtahéﬂbfcycﬂcsleptameended to cover three-, four-,
five-, six- eve

det o
conpri®®ffy cd %6%&?%@0% thls l}i%gderalo S ﬁngﬁ{%géee four{4ive-, six-,

ORLLORA élghtc Qf‘ﬁl@fe']ll&'i&ré'lfmfgﬁ FhckHE &trbtfnadtads hppitier with from 1 to 3
Ssituated Fn such way, however, that an aromati.c

betexebmrxtsr oomsitybet eemldg:@s Mdwtesgayelal cagp optt q:cglgal%fone or more
"cycl oa he car D tocir ;

E‘lll gﬁ]éds %{%ﬁe% djé Spa 4 QQ)& ?\g%\@%ﬁg%eép%ﬂﬁtlc pi-clectron system

Qbfé%l ARe i RdITRB Shetctd Edod emahﬂﬁpmylaituhselmm from oxygen, sulfur, and

1, 3-cycl ohexadi ene, 1, 4-cycl ohexadi ene,
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
heterocyelyl groups include, but are not limited to, benzimidazolidinone,

tetrahydroquinoline, and methylenedioxybenzene ring structures.
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cycl ohept ane, or cycl oheptee. [0057] The term
"heterocyclyl"™ is intended to nean three-, four-,
five-, six-, seven-, and eight- or nore nenbered
"rings wherein carbon atons together with from1 to 3
het eroatons constitute said ring. A heterocyclyl can

opt | 2?@3” cosHh, iegaﬂmggs ¥ “Hfcfocytd ALiHE13AE R OBESnot. limited to,

situ in suc wever; that an aromatic
tpirabgtietitiommars yH-pyran, doeshydwpyan) piperidihe hadexant leirgioxane, 1,4-

re i endently selecgted.fro X A, SULE .

Ot SO0 B e LT B D! L ERRAR I b At Mirebydro-1.4-
RGNS 2 DI B o£R0 N Yalhide ke iitizey barbituiie tabidn dhibhadrkituric acid,
so as to make the definition include gxo-systens

i and . .
dionopinsyazinendiyduseinadihydrets eihinomheling ﬁ’é%’fﬁlle,)}w?léydro—l ,%,S-mazme,
L] : Lc. thiojmdes, 1 C t . t .
R ot RIS L, CpRRIIGHED Aol 0, Sifotidione

fyuseting, opaaydlididen gmidesoitrte, tiadazolidiee, d&Bidivxdlenl,3-dioxolane, 1,3-
i.ncludes bjcyclic structures.. . Typically such fused < s
e ooy i Pl oAl HoxBRunD e e S apiRG bappeidinone

tELHééﬁﬂeE WhieshHIGIAZ GRE 173-HithiSHATIBiREIng fto DB ZRIctdt5Eld can be af the
eterocyclyl groups include, but are not limted to

iwsitiphnofa distcraitarome via £ earhehyaiom qifi the Leleocyglggor, for benzo-fused
t hyl enedi oxybenzene rin uctures. -21 [0060] Sone
‘geg’é(ﬁ%‘feé’swi’)? carﬁ%? %ftg%g%qz)e/rrogdﬁ{i%cl ude, but are not
l'i mi tpdsh)o, Id Bk padayd rcohtaktohy tetm, “aditt isyinnded to mean a carbocyclic
tetrahydropyran, piperidine, 1,3-digxipn,. 13523- di oxamcle]Ei ;
aomatioliring) oF, Ting AyviPBx MEcovet: JBF dshea, BBt fisglgite systems
IR dho 1%3%?,%% R0 ont Gyl 3 S 10ast offe CS PERIIANGI share at
T2- oxazine el mde, succininide, barbituric _
eadt chnet diiemibait hbhdirSameaeiadplesdifoSeoyll pimgadngiede optionally substituted

hydant oi_ n, . di rour aci rpholi,.n t K1 O e .
PszsngaGisio. s et s PRORR P Bpn) BpER deny, andndany
TR fRQYARP WIAS toP¥bhatd, RRludRiE, Férl dxdinpR, bensendil ighaipe, connected
pyrrolidi‘one, pyrazoline, pyrazolidine, imdazoline,. .
vimioda pbihiedingeforming cerberx afoms, and pogiprally|caiEng pngor more substituents
dithiole, .1, 3-dit.h ' i ne i i di .
S in b bRaBRST S NARD, Bino! SRKEAR, diGRmido, acy,

thi akeky, 4 RealkyanC, sIhydroxyalkyii Ch.aaeinoBikyliChy aflylantivo, alkylsulfenyl,
het erocycl e can_be at_the_ posjtjon of :Ii\ het er oa} omor .. be
glicelsulfingy kst omylo reulfpmoYle 08  itlpeyomethyl.  fihe dyl goup
i . L V£ SosiMbiR. 3n 6RPAb&HmERS, the aryl group can be
ené@%eg%%%%ag%%agg%ﬁf% ?ﬁmt he present context the term
tuisitutedi & thvoreihdpabiticn. Rxpresentetelraeyples ©f 257 GFAMPS include, but are

ring or. ring syste Mor.epyer e .t . A -
ol B bR U VE PSUBHARNT g
bini@pherl, Alanhif@fHenfD %-ﬁé&‘l?’lpﬁét@l,aﬂ-mahﬂphmyh 3-methoxyphenyl, 4-
C3. 8-cycl oal kyl 'share at east one chem cal bond.,. thviphenyl
Sethoxuphenph, d47BroroaepyDheg3-0YREPREY bbEBRRIeRY: dimethylpheny,

D e N

ey~ 4-yiphenyl, 4-pyrrolidin-1-ylphenyl, 4-pyrazolylphenyl, 4-triazolylphenyl, and 4-
(2-oxopyrrolidin-1-yl)phenyl.

[0062] TIn the present context, the term “heteroaryl” is intended o 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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The term"aryl" relates to aromatic, including, for

exanpl e, benzenoid groups, connected via one of the
ring-formng carbon atonms, and optionally carrying one

or nore substituents selected from heterocyclyl,
heteroaryl, hal o, hydroxy, am no, cyano, nitro,

al kylposyo, Eﬁiﬁermo@llrﬁ iR #1@@%‘{1‘; cbiltedt, WK ¥rm Ghtoaryl” comprises
hydr oxyal |l cyl, Cl-6 am noal kyl, Cl1-6 al kyl am no,

fbqdr g wsmwherelalakwagtmmuamﬂlnngaﬂnﬂwt deask eneyheteroaryl ring, at least

SR, SR, o BB, e
ledsh efic iendrohyiny sd at keastany byciiralitypric@shabeat 1&agb@tel dhetiidl bond.

at the ortho 05|t|=n Representative ex nples of aryl :

gr oud§ $ Al ubike topm “hefegoaryy ds P’i“i?f F’ore 3 &y yromatic, % 3¢ cyclic
| ARAGYIntaifink 3LOR lor sAreiY b

- ﬂ%droxyphgﬁ§l,§3- a%ﬁ%%ﬁngnyl, gﬁfﬂggygﬁ§f?ﬁngﬂlmnnm’Dra

®m’cemat19n piernd oxygemetr hapliish etos WltB e th 6wy piogdn, atdms, and their

Sglg% tﬁ g%gr%ylas bgtilz}%ra%l% Por Q@Teg%ﬁgﬁg%jpr e % eo %Qr?n%ged via one
ATy exyHapith yﬂlrboﬁ‘ﬂ@frﬁxwrbﬁty% 66l can carry one or more substituents,

trifluoronethyl phenyl, allcox enyl, 4-

SiseisH dTomnhajo Rydkrssy Rming, Wq,@ntm |chym¢<pweWy C;-¢-alkoxy, Cig-alkyl,

fﬁ%ﬂ%ﬂ"ﬁﬁ ez oY i, Ao, diotsetng

adipidudfohyl, tdleanmiogt, rar hlfnﬂﬁcmsmahyll "Tn isemé Bméudi&d:ntsphmam'yhgroups can
heferocyc]ic afomatic u rye one or nor
B s 2 SHAS SR o GVt s o GRTARED: o 41 Bhgtivuents,

WhicHRA® bBahE sAAE A Tor SBITQEteForh FAB dnbfies "sQlBte8 OPERN tlSd & above.
nitrogen, sulfur, phosphorous, and oxygen. -22 10

Reepreshitatis: examipiestof éefsr@yé grouppinclde, but e nog fipited to, uns&bstltuted
et eroary S el
wgb AL Oy R RRi A Raied o B CnR BBy G B Blnioptene

Iﬁ&role}?aﬁndlﬂémmﬂele?r@@EMb e 8azof ismblepl’l&nzmoxazole thlazole
teroaryl ring and at Ieast one heterocycl% ring
ne

bepzothigzale, dendhifeier dxidapol %. benzmilazgle,| @uEdzo indazdle, tetrazole,
%%‘Jgg?é#ﬁbqﬁh&&e §artle, | dlﬁ’@ &ﬁ%%ﬁa Q farazan, 1,2,3-

e‘term teroar derstood o relate
¢:mdiazcdegat 1 £,3-68dBizalycl 1.2, 4~tgladnapdef uriahade, cbenzairiakelg pteridine,

eox [ s ur atomor up.t.o four .nitr
Shegesdidy Suedtaedlio bizomeriolt BIGRy semolRs Jiing, gpparotine
éﬁdtdﬂuiéﬁaﬁﬂ% IR0 fBe&iherlk ORB sulRfhehtb Qid hals lh?&ltob(%' Wyekh, 0-Cy.4-
as well as benzo- and pyri do-fused derivatives

ﬁd%én%iseaﬂqddmdwwyéar -svatiaylomd amigfo-Ehealkylng- f or mi ng car bon
gbggﬁ})?‘ﬁjfi;f ;ﬁlar%t erﬁ%‘@f‘?ﬁ(}:@% s%{osé/d g&glglgg:( a%&r%ound selected from

By &Rwiny dtfueturaédt Kyl am do, acyl, O _6-all coxy,
Cl-6-alkyl, G _6-hydroxyal cyl, d -6-am noal kyl,

a _6-al kyl no, al kyl sul fenyl I cyl sul finyl,
al kyl sulf(_) sul famoyl, or t(ﬁ)uoromst hyl . In SO _)

enbegi ment/$ , Aeteroaryl @, 0ups ar.q be five- Ro

si X- ered.laromati ¢ het syst ens car i R

Ry Fent s, Rrwg N-Rhe sahe ¥ O 3

dif NCBH) one anot hs xGEed fromth R
R R R 8 4

aBove Ry 5 R Rg Rs
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Representati ve exanpl es of heteroaryl groups include,
but are not limted to, unsubstituted and nono- or

di -substituted derivatives of form benzofuran,

t hi ophene, benzot hi ophene, pyrrole, pyridine, indole,
oxazol e, benzoxazol e, i1soxazol e, benzi soxazol e,

thiazole, begzothiazole, isothiazgle, imdazole, Ry
benzi m dazol| é, pyrazole, indazolg/ tetrazole, Mf
qui onol i ng, "I~goqui nol i ne, pyridazire, pyrim dine, <_ “R;
purine and, pyrazine, furazan, JR1 oxadi azol e, v~ Ry
1, 2R3-t

iadi &ol e, 1,2 4R hi adj trlazolé% Rz

and qui NQxe
yent'$ are hal o, prdra%y tyano, CIR§ Rs
al kyl, C-6-al kyl, hydroxy-Cl.6-al kyl, and
awino Cl - 6- aIIcyI [0065] In certain enbodinents,
gm;% |s 2 462mpO nqﬁselected from the

‘TIF T pses dgse YJ RZRE Rz R6 YRZ R6
N Rr b066]| \InFﬁrtBh dthdr emHBAinmntRAisciBsedRyer&B iR4 dBepBynd selected
RSR4R8R9RSRa-23/R,/Ri R W WWR R ~R
fram yheRoll@ving REUGEES:- y~ Rz R6 Rz Rs YRz R7T RB R7 / 1
Il \ Ra R7 / 1m7 \' R3 Z ZZ RaRs R4 RS Rs Rs R4 W
Re Rs Rs R4 re RI-Rq, W Y, a d are as descrlbed<i—)

her ei n. [00 In certain other dlnents di scl osedy
herein is,a conpound sel ect ed f on1the follomnng
struct U-~J N Z Q D
o LD :
R
[ i W,
W, <
<_ \R1 (. Ry <_ \R1
v-Ri YR y~Ri

Ao oo o

where Ry, W, Y, and Z are as described herein.

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

structure set forth in Formula I or Formula IV,

((-) ((W\F“

Rz

O 2

1) 1v)
where R;-Rs, W, X, X°, Y, and Z are as described herein.
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/IR /JRLRF (WVAR CWRW R y-R y-R y-R N= Z |
[, ZI Z where RI, W Y, and Z are as descri bed
herein. [0067] In certain enbodi ments, disclosed
herein is a conpound having a structure set forth in

Formula 11l or Formula IV. /R, /R [ RL nCRR2
X-X 386 R mleoftain dnbdBm ' 4 -
R4 Rjﬁaég Rs Rg ﬁgla?1II)é%§\%0%m§§%ggafﬁgga'%Vg%%dgxwﬁﬂﬂ“}nng

fprmegh thefebarrie acix-newbered singh dn dither embadinoBgoneof e, £, g, or h is
ert.ain. enbodi t of oy [ S ,

G e PPN e BRERaflpe el s ahch AR o some

dibddithtingr a, eyl dintren bk, canlsud aod ths rihg fgrmair therebg is an optionally

absent, and_consequently, the ring_for th b ..

SR HHBBPOA THEn G RFRCLGHROTER RS dr P20 h e GEDQR gy similarly
r | formed thereby is a

a8 ogﬁ{h%ﬂ?g% ﬂgl.téd%efgblgﬂxé. y n

option stitute henyl ring. In further
enmbodjofedit s, Inecerthin egybodimbuts, Ry mag be badertedfiprolthe group consisting of

iJmlarl form an tional l ubstituted phenyl ring.
FiseRes oast . hivoalbstiiied Croindy ettty phafied Cue
$1R@oQy. OUP RN EMBdineNtO the BXET AEERe sbletted &om BBtdrapaddnyisting of
substituted Cl-6 alkyl, and optionally substituted
wogthgl, ek prapyy .ISOPWP§% iy ferolNtie prdstertibmiyl a [k giherggybagdiments, the

SPATE) S T OROUD OBl Dby L, oo,
soprophigt bewkgdecbutdsy, ahdiert-taltdayl dx yurthey clhbodimbmest teehalogen may
R R TR T A S AT
Edthd HEEntE RO B defoctell MO Y@L QERP BRYsting of hydrogen, methyl, methoxy,
and chloro.

[0070] Tn some embodiments, Ra may be selected from the group consisting of
hydrogen, halogen, optionally substituted C.¢ alkyl, optionally substituted Ci.¢ alkyloxy,
and NO,. The alkyl group may be selected from the group comsisting 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 niay be selected from the group
consisting of hydrogen, methyl, methoxy, chioro, bromo, iodo, and NO;.

[0071] In certain embodiments, R4 may be selected from the group consisting of
hydrogen, halogen, optionally substituted Ci alkyl, perhaloalleyl, SOzR 9, 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 trifluoromethyl. In other
embodiments, the halogen may be selected from the group consisting of fluoro, chloro, and
bromo. When Ry is SO;R;g, the Rig may be hydrogen or optionally substituted Ci_¢ 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,CHs, and NO,.
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be selected fromthe group consisting of fluoro,
chloro, and brono. In certain enbodinents, R2 may be
sel ected fromthe group consisting of hydrogen,
“met hyl, nethoxy, and chloro. [0070] In sone

enbodi nents, R3 nmay be selected fromthe group

consi a0
ool ol g8 o BER Lo, gy cnsici o
mﬂingmmogemmwpnmyauwwbd 6% oalpyha’i]hdgékgleh@cb@ sblected from

IRTU i TR LN Y-

WihileGaX ¥albBeh B8y 5&bdshRkdrh @m g&&gy coBiEiQtE GOMSrs,tdhftgo,afd bromo.
met hoxy, et hoxy, propoxy, |sopro?oxy, but oxy,
Iy sert4in eoR9diment. Remey batudemeyn o1 ¢1l9rgr t her enbodi nent s,

the Nahpgen Ry s, SELRIEH, .M HORLOA GOORIGRHN Mhbsinted

(UBGYalbﬁ SkHeextkye dnafyr bmaeieh’ed g'fonuthe gonpséasistigg of methyl, ethyl, propyl,

hydrogen, nethyl tho hl or o, .brono, iodo

BZOPYL ROt Sob s D o B RETRECTO R Ry Raday 4F Bedragen
from 197 0 f f
opt id bﬁ'ﬁ S??tlgltﬂ%t eg}h%?ﬁ % Ry B@%E%eg%déﬁ%wp consisting 0

(SARRLA) hekmgbn Nkl s@emateér&mmwmeshamamawy SOy, and NO.

ﬁ%enéﬁylect egfb%lo rPch %3@%% ;Jgp"“%&{g’f}%ls l’gfﬂf 552 Jropyl, isopropyl,

ﬁLﬁﬂt se@lb‘i.l.’é}l anditerf-Ui tzh &/hil@the eeiopet may bd :ha&cﬁrﬂftﬂlh tielgkotlp consisting
be perfluorom

whi ch nbod
¢fe ltqr'iJ,f thierponst bprmo. ﬂaal ORICbSiFBH, ﬁ@h?o H&%}él%@ﬁﬂma}kﬂ
or s 0?1% gl% %g%%r%sp %e 5 hgfiﬂlﬁgn%@s ii5thk R8ibOdindehi4 @8 Qihlch Ry may

RIO the Ro my b
IBB/SkDQQ&nR@ rm®phd hydaddey of wpsdriatly selbti@ited5Cad dlkyll whloh/m]]gh may be

al kyl, may be selected fr e _grou onsi sti.n f

ST ForY oSy TSROl PRt Foppul Bifl peo-butl, and
@R% Cﬁ b Mk eﬁIBocﬁﬁl%ﬁt@ R, 9ol sEBdted fildd FRY gldep consisting of
sel ected fromthe group consisting of hydrogen,

hmllrdfgah méthylo cldorocmfblp@meﬂr}'b $8)2CHpii N dHex: hyl |

CE@DZ% e C%E%onﬁ ]R %gsi%s ?{éﬁgﬂnfﬁ{ét ﬁou;ﬁ%nsmtmg of
ﬁ?@&é%&ﬁeﬁhloébﬂ @lﬁﬁﬂalhaﬁtﬁ)st&pted @3@|a]ky1 sultictt alkvitreal 6 sebected from the
a

The al Kyl may be selected fr

BOnB iCQmﬁlﬁW@g(ﬁf %h)ﬂy?thylepqqyyl 1SBPIGBYH 8utiy]3t n eglg%o lejiﬁab Lﬁrwutyl The
gg? %J e s%ﬂeg %fotm fu gyclug coﬂ\mt o? ﬁﬁoﬁ&a&ﬁ&%nadwoﬁs Tn certain

ron1 e grou nS|st| f1uoro, chloro,
élﬁbbch‘meﬂ@, Ry lnmyCley l;eieanedefrbmdﬂnm@@ C@Eilstmgl Otﬁélyﬂl;ﬂépmqélﬁpm and
or chloro. [0073] In certain enbodi nents, R6 may be
P8I0 gen or optionally substituted Cl1.6 alkyl. The

al kyl rogay F Pﬂmoaﬁﬂe%% d‘frtmar&@ﬁt cﬁgc%sareqﬁmaasmmmn afhich Ro may be
nmet hy et hy propyl i sopropyl, butyl, sec-

aah@btetdeﬁd:m e gtoup leanyditg of dgawe hglggenRgptm;yll}j éubstl%/uted Ci¢ alkyl,

g\ﬁj géaa logflle]haéfqg Cert a' Ee F Eﬁ?o%% onér%}}']g/ a IlS[B?ﬁllg Q)? methyl, ethyl,

ﬁg%pm%m Ibqga\ill dey-b@ tzg%hdi ﬁ:éﬁ-&dlelTlﬁ Tdldoeh, may be selected from the
per hal oal ,
group cousisting of fluoro, chloro and bromo The perhaloalkyl may be perfluoroalkyl,
which in some embodiments may be trifluoromethyl. In some embodiments, Ry may be
selected from the group consisting of hydrogen, chloro, methyl, and trifluoromethyl.

[0077] In some embodiments, R; may be selected from the group consisting of

hydrogen, optionally substituted Cy.¢ alkyl, and optionally substituted aryl. The alkyl may
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The al kyl may be selected fromthe group consisting of
nmet hyl , ethyl, propyl, isopropyl, butyl, sec-butyl,
and tort-butyl, while the hal ogen nay be sel ected from
the group consisting of fluoro, chloro, and brono, 1n
some enbodi ments, the perhal oal kyl is perfluoroalkyl,
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sel ecfed fromthe roup consi sti ngJ dr ogen,
opt i Gh&hlogo- bhﬁsmrm—édﬂ)dff@bamow [bﬁlﬂhfo'-pmmon al | y
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en‘oodﬁ Qhlots]1 fplpayzmé-yh)—.‘fﬁd@emo[& n][b#]dwelenbodl msnt S,

be 079].

some ﬂ@ﬁ]("go'ﬂ (ptlﬁeé ﬂﬂbuﬁ% g‘% Oﬁg_jrpuk §2° Pe

For md-ﬁroa% 2det1§y1-1@11§1ﬁ&tazlﬁr1 ylﬁsgeh&@kqe ej ll@]ﬂﬂaié@lrﬁf oup

consi sting of NHCH2
4,8-Dichloro-11-(piperazin-1 -yl)- SH-dlbenzo[b e][l 4]d1azep1ne
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[5,e][1,4]diazepine,
2-Bromo-8-chloro-11-(piperazin-1-yl)-5H-dibenzo[b,e][1,4]diazepine,
3,7-Dichloro-11-(piperazin-1-yl)-5H-dibenzo[b,e][1,4]diazepine,

-27-



enbodi nents of the conpounds of Formula | or Formula
XV, Ais selected fromthe group consisting of: SR
/IRR, R R Ohn\~c |l R Y- /Y ,and where nis
selected fromthe group consiting of 0, 1, and 2.

[ 0080] Sone enbodi nents of the conpounds of Fornula I,

For Mgl Brohlo-3-8loroFOC (R ezt -y 1) 3eS- H!lggszo% ilflni]ﬁiﬂz eife, 1
1- (pi perazin-1-yl)- di benzo[ b, ‘hzl di azepi ne,

2- Chli3eEldotot! Igpinseazity 1-wD By iipersaal ] BEeries.[ 1, 4] di aze
D e B CHpISr L Pl k- ioorpmetighSHgiberzoth el 41 dinzepize,

[ 1, AldCEs Pt -aRthyl- 11 (plperazm-l -yl)-5H-dibenzo[5,¢€][1,4]diazepine,
-Brono-2-chloro-il (l razin-1- ylg 5H di.benzo[ b, €]
[ 1, 42dMgdehi lngnperazm— —yl) SH dibenzo[b,e][1,4]diazepine,

2- Chi ZOI(,J%WL“J( llpe%ﬁ;q g,l)lg mﬁmﬁrﬁé&wﬂsyp&%@bm&]ﬂ%ﬂ%aﬁm

nzo[ b, e I'azepl n
- ( pi BeChlziord-inetty}-1 B-(nlpwrﬁzmrdrséhﬂtfﬁ;ben&{lb dilbéidiesebinee)
[1, 4]

7- Chllg$§ %%’T?SM%IPS%H Lyyly;pat: Ehenzolbg ﬂ eﬁnf 4] di aze

pi ne,8 Bromo-5-methyl-11-(piperazin-1 -yl) 5H—d1benzo[b e][l 4]diazepine,
8- Brono-1-chl oro-11-(pi perazin 5H- di benzol b, e]

[ 1, 4]78-Bidjirac 1- (plae@mrﬂnyl)ﬁﬁéhwo[lb 6’][1 /4]diazepine,
1 ;
(PR A R Rl st
igaéﬁlﬂllli(ﬂ?lpzeram ~1-yl)-5H-dibenzo[b,e][1, 4)diazepine, |—|. d b b ]
0f O- zin i benzo e
[ 1, 41%Faowp} hévlperagmdﬂ&ﬁrf%? T e

3. 5. B R D bR e 5%%2%%??2?& M

| azey:ﬁ-Bm,mo PL- Bnpmmig.l tyﬂﬂkifi—dlhenzo[b e][1, 4]d1azep1ne

PSS R M A I AERERED O

' azem PElorcr@ iperazin-1-yl-11H-dibenzolb, e]azepme
8- Br onp- or o- 11t( pi perazin:1-yl) I)—Lg}benzo[b e][1
, 4] d|%@@'§iqqg)meﬂlanesul onyloxy)-11-(piperazin-1 -yl 5

%bgyoﬁ,ré[llﬁﬁgwam n-1-yl) - SHdi benzo[ b, e][ 1, 4] di aze

1-(pip erazin-1-yl)-
-trifl- ahiﬂlmmdngthmtﬂlﬁbnﬁmey)zld (plperagin-1-y1), 5H4] di azep

@b@@@pﬂﬂz‘ﬂﬂ’éﬁtzﬁweﬂ 1- (pi perazin-1-yl)-5H di benzo[ b, e]

[ 1, 44 dhres&PiRBuorotdiRinbil fodyloxy)-11-(piperazin-1-y1)-5H-
1- (p| per azi n- 1 yl)-5Hdi benzo[ b, e][ 1, 4] di azepi ne,

@ibdeofyélEh.4]diepépies azi n- 1-yl ) -8-tri fl uor omet hyl - 5H di be
TERNEREN T o
dibenzo[b,e][1,4]diazepine, ‘
11-(Piperazin-1-yl)-dibenzo[b,f][1,4]thiazepin,
11-(Piperazin-1-y1)-2,3-dihydro-1,4-benzodioxino[6,7-5] [1,4]benzothiazepin,
8-Chloro-11-[1,4]diazepam-1-yl-5H-dibenzo[b,e][1,4]diazepine,
N’-(8-Chloro-5H-dibenzo[b,¢][ 1,4]diazepine-11-y1)-N, N-dimethyl-ethane-1,2-
diamine,
N-(8-Chloro-5H-dibenzo[b,][ 1,4]diazepine-11-y1)-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-



1, 8-Dichl oro-1| 1-(pi perazi n-1-yl)-5Hdi benzo[b,e][1,4]d
i azepi ne,

8- Brono- 5-net hyl -1 1- (pi perazi n-1-yl)-5Hdi benzo[ b, e][1
, 4] di azepi ne, ' o
7,8-Di chl oro-1| 1-(pi perazin-1-yl)-5Hdi benzo[b,e][1,4]d
I azey. -2 -11-(pi in-1-y1)-5 H-di o[b,e][1,4]diazepine,
11-( E’Hi g@?ﬁ&? r?:-teillof/{?,)l-léglpsﬁa%lpulo¥1%?rjgtdﬁg?n?él+‘gjﬁ b(]enzo b, e] [
1, 4] dV 2 EpDibenzolb,e][1,4]diazepine-11-y)-N, N-dimethyl-ethane-1,2-diamine,

11- (PR in-1-y|)- i b el di i ne,

RN e AR L e T S o

pi ne,N’-(8-Fluoro-5H-dibenzo[b,e][1,4]diazepine-11-y1)-N.N-dimethyl-ethane-1,2-

(%éé%giperazin-I-yI)-SFLdibenzo[b,e][1,4]diazepine-8-ca

irile, _ _ _ _

i8;] Sr ‘%’Igt}lkg-{115‘1{3@51%13%-11:%'-%-@}‘6%9;&0?&9]%Eh}?ﬂiﬁkﬁiﬁe,‘ll di azel'o |

|3 - (F IoiJwe(ﬁe%ﬁlmpasmﬂﬂagﬁd{lwe]:ghﬁfﬁ[z?imq—!&ylail‘éma@abeth@}e-l,}dmme,
- or.0- 6- erazin:1l-yl-|. i he -£]az € e -

> (P Riot Ll B rRa A e e AT SRR R o ieacpine,

- di beorridi el 4 addih2paRtRE-1-y1)-5H-dibenzo[5,e][ 1,4]diazepine,

2-(Trifluoromethanesul fonyl ox :)’_ 11- (pi ger azin-1-yl)-5H
- di tﬁeﬁh’@[‘%ll‘éﬂnﬂhﬂ-ﬁﬂﬁﬁﬁﬂrﬁ@?{ H-dibenzo[b,e][1,4]diazepine,

8- chl - (114 D0
cr ari GOROG Ho AU TE AREARISU AP XA froe
8- <(:| TLS-Chlmecgﬁmwﬂ’(l}d%zmbémﬁyJleylyjH—lﬁbe@m[rﬁEl[éﬂ]diaiepyﬂe; - 5H
11 (A PEREE PRy | bt o ool fsgepine
11- ( R_pRbagiBipratin) -3 adiberds @1 4 enped] oxi no[ 6, 7-b

b Ch oo Stcticrp 4] pigempiar -5 - Bedbd ) iespine, 4] di a
N (BB bL G Mk LA 1 y 1) -
di methightoad-daiEpdidar-1-91)a8H-a®enzo[b,¢][1,4]diazepine,

Y ) ch-Eileph-Ri-marmyetii kyBe - Ay L HaPdingonsne, i ani ne.
?éﬂ‘ lf?%?’g]}%‘-’gﬂéé{oﬁlf—@fﬂe&%ﬁ-fijﬂiﬂ&ﬂézﬂoﬁﬁé’]@ﬁ]@ﬁ"z@giﬁé’;nZ o[ b
8- Chl ®ChloZe-rb{Fipecyzid-1-y)ps fiditeriald, e} .1 )didepide.benzo[ b, e]

i a i Rbabs ety N RoarRC B R HHL A ne,
11- [ 1y éhidazepaRi-tmyl-yiSiHdidesmtpfizepld, 1, 4] di azepi ne,
N - (8-Fl uoro-5Hdi benzo[b,a][1, 4 L.

di azepChipra-11gpiperazingl aindibenzplbeili dfbiazenive, di ani ne,
8-Chloro-11-(piperazin-1-y1)-dibenzo[,f][1,4]oxazepine,
8-Chloro-11-(4-methyl-piperazin-1-yl)-dibenzo[5,/][ 1,4]oxazepine,
3-Chloro-6-piperazin-1-yl-11H-dibenzo[ b, e]azepine,
8-Bromeo-11-(piperazin-1-yl)-dibenzo[d,f][1,4]oxazepine,
11-(Piperazin-1-yl)-dibenzo[5,f][ 1,4Joxazepine,
7-Chloro-11-(piperazin-1-yl)-dibenzo[5,fi[ 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[5,f][1,4]oxazepine,
3-Methoxy-11-(piperazin-1-yI)-dibenzo[ ,f][ 1,4]oxazepine,
7-Chloro-3-methoxy-11-(piperazin-1-yl)-dibenzo[5,f][1,4]oxazepine,
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8- Fl uoro-11-[ 1, 4] di azepam 1-yl - 5H di benzo[ b, e][1, 4] di a
zepine, N -(8-Chloro-5Hdibenzo[b, e] |

1, 4] di azepi ne-1 1-yl ) - N net hyl - et hane- 1, 2-di am ne,
8-Chloro-11-(trans-2, 5-di net hyl -pi perazin-1-yl)-5Hdi b
enzo[ b, a] [1, 4]diazepine,

8- ChigorRnibla-trdiiR1-d1 {Rbddin NiywediB&-BslA M [ d]o:dipslhdenzol b
,a][1, 4] di azepi ne,

_ ChiSoBiompt4-{mthyed hypigsezied adrdibanzo A /14 ienaseniaw[ b, e] [
, 4
| AT BL M ipcracint -y dibengolb ALAIPP200%, benzo[ b, a) |

, 4] di-Raaf- $1-eh10ro 11 (plperazm 1-yl)-dibenzo[5,/][1,4]oxazepine,

] Ch' Oa{aﬁgﬁplﬁg Y biermni R RS iR NaaN dorareamaenzol b, el [

'Ch|29E1%n§) PeRAydraid 1 PLeRmad bR 1.4)0xhzepliedi benzo[ b, e] [

4] di azepi ne,

I 0 deBibino(- pichlercaki-(pigerazin- - 3hdibenerizg]] b.Addxpaepiriedi azepi
21 odd-@ineraziy byD-B-rifrgepsivhdiberolb AL HrResaty o) [ 1,

4] di azeyei 1311 -(piperazin-1-yD)-8 mﬂuoromethyl-dlbenzo[b f[1,4]oxazepine,

8- Phen%/ &))I perazin-1-yl)-SH di benzo[ b, a][1, 4] di aze
pi ne,8-Fluoro- 11 iperazin-1-yl)- dlbenzo[bj][l 4]oxazep1ne

g. E:I;ISOF@ %ﬁ%_gnr%gﬁﬁgllf Pérﬁﬁ*))r%lﬁd:hlg I%%Ebzﬁﬂ(}hﬂenzéifléé . aze

1, 4] &-Binepk-hmethyl-11- (pxperazm— -yl) dibenzo[b,f][1,4]oxazepine,
5 A b oS Al RLRST F5h ekatdh gl o o) 1
6- Chlsomfh%h(@lp@raﬁymﬂmué&o[@bﬁ[@ idhenz Iba a]

DOO_I—‘OO-I—‘OOI—‘OOI—‘OO

[ 1, 4] di azépi ne, erazin 1y
iH béaM@ﬂb}(Wrm@Ib}['lzllip@]B{almﬂl] P b denratb il Aoxazepine,
2- Chl

8- Chl4o$ %nfith pi p a'\e%ghn Qdf“’jagﬂgzﬁ ?k’gﬁ%%zﬂ EI azepi

Ine’ ﬁlédr@gizo;ﬂn-qil-i(plperaélln-b -3;%)2 g—mﬂuoromethyl ~dibenzo[b,f][1,4]oxazepine,
8- agﬂgBmior kﬁnm%m| &/ rfb %eihsfﬁd} Cﬁ@ﬂiﬁf%ﬁeplﬁﬂ
]3 Chzée@hﬂgo épe?erazm- -yl) dlbenzﬂ_b S 4]oxaz ine

| or o- azin dibenzo[ b, el azepi ne,
8- rcﬂ—Bmﬁo-&-nﬁqﬂn}fbdﬂiiplpcraleh)l}dmbmﬁ Bﬁ}pxazepme
1,4
11 (PR ERE - Gpparzd P dgrepine
7 ChlgpRandil1 {-Blip@EA#i B1)ldivénko[bifi]easxabepidd, 1, 4] oxazepi n

8 Chi &£ blog> kb(psidint4-yDpifpéibeszoth.all L Wiagpmehzo[ b, 11 1,

4] ox
3. Br gﬁzmﬁagézg'ﬁg tcﬁloro 1]1 &pqeendbne Arl g}l %ﬂoeﬁo[b e]}gl 4]Zdla[zb}%m[ 1, 4]
oxaz epPBfno-5,10- dlhydro-dxbenzo [b,e][1,4]diazepine-11-one,

3 Vel e BARELAEI Qe il AERROLD: 11 (3, 41 oxazep

7- Chl Op LR 586/ ﬁﬂgmoldtb&ﬁbn@ea][qmmepme)l1d¢ﬂeenzo[ b, f1[1,

4] oxazepi ne,’
8- Gﬁl&ﬁ@lﬂﬂmtﬂﬂﬁﬁ}bmﬂpﬂb@]&mﬁmﬂl&yl ) -di benzo[ b, f][1, 4

Lo a1 F R S ey eI igeping. e

4- Vet @ydlbro-5H- dlbenzo b,e][1,4)diazepin-11-yl)-(S)-1-pyrrolidin-2-yl-methyl-amine,
I - (pi Per azin-1- g | benzoE b, f][1, 4] oxazegll nﬁ
(8-Chloro-5H-dibenzo[b,e][1.4 diazepin-11-y1)-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-yl)-(R)-1-pyrrolidin-2-yl-methyl-amine,
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2- Brono- 8-chl oro-11-(pi perazin-1-yl)-di benzo[ b, f][1, 4]
oxazepi ne,

2,8-Di brono-1| 1- (pi perazin-1-yl)-di benzo[ b, f][1, 4] oxaze
pi ne, 2-Bronp-11-(pi perazin-1-yl)-di benzo[b, f] [

1, 4] oxazepi ne,

2- Br qe®:hiors BirRaienkbi A 8] NGuRZéph-1t -y pydoheinzoyitntihé, 1, 4]

oxazepl ne,

11- (B @’@‘P@zlh@ﬁ diaya-Bicylp[R12idhepiB iy P Hditrarel el | #]dipzepine,
1 4
| ( LEEBAT  NEDheap ol oo L.

1 4] oxBep-fEpiperazin-1-yl)-2, 3-d1hydxo -1H- benzo (631 4]d1azep1ne
8-F uo]g%n%o%z grpelthy? (pazéérgzn} lyllfz IdBneHIZ 0{19 %]e][lz ’[Zf]][ ;IuQee
8- FI UORRm3s: PBLARKY-HibelaRhpe AZ, Rdyitto) tAbbedr Pl Rl Jiladerfne,

] oxazepi ne,
8- Fl LV@Bmmbthemedraﬂull{y@rb%Béz,ﬁﬂDﬂh%ﬂiﬂé’@rpbenzo[b f1[1,4

'%- aiéﬁg‘-’lgP“rl’Fﬂ@%’f’]ldﬁzfdeper azin-1-yl)-di benzo[ b, f][ 1, 4]
0Xaz epChRro-1 BedVittdtybenkyl)- 5 HdTbazeibaA]1 Hdiasdpinedi benzo

b, f
[ 416 r%lfwéfgﬁ;qfrgp@w%5ﬁe%%ﬁﬂb| eliAldigrapinez o[ b, ] [ 1
4] Oéaéﬁﬁhcpfl 4 ncznglphenyl) S5H- dlbenfcs[b e [%) ,A4]diaze me

erazi enzo[ b, ][ 1, 4] oxaz
epl nes- Chloro 11-(pyridin-4-y1)-5H- deenzo[b ejfl 4]d1azep1ne and

o g‘?}a]hepgﬂ%ﬁ ARG s Ml e dzdihlelr ARGy | - o benz

2- Br qops 1- (B E&fﬂ@é":ﬁpé@t Vihk-fRedeni tstlomaeas kilectdd henz alethod of
b, f][1, 4] oxazepi ne,

@athiobiging 2 tompendert Fomulp VyarFormyaNEo| bf | [ 1, 4] oxazepi ne
2- Br ono- 8- nethyl I1 (pi perazin-1- yI) dlbenzo[b f]

SeadbinPiacbmpomddffdithuleNdd [b, e] [ 1,4] diazepine,
Chl oro-1 I -nmethyl sul fanyl - 5th|q§nzo[b e] |

4] di azepi ne
(8- Chl or o- 5H- di benzo[ KVE) [ £ ewn-1 1-yl ) -(S) - 1- py
rrolidin-2-yl-nmethyl-am ne,
1- (8- Chl or 0- 5H-di benzo[ b, eﬁpl difZepi n-1 1-yl) - pi peri
Rg

di ne- 4-yl - am ne,

1- (8- Chl oro- 5H-di benzo[ b, e] [ 1, 4] di azepi n-11-yl)-pyrrol
with ac8apburdmififermula VIII

(8- Chl or o- 5H—d|benzo[b e][l 4]d|§zep|n 1l -yl)-(R) - 1-py
rrolidin-2-yl-nethyl - 30

(8- Chl or 0- 5H- di benzo[b( ' ON Ry
[1, 4] di azepin-11-yl)-pyrrolidiy ani ne

i 1, 4] oxazepi ne, Ctor o- 4- net hyl -

1- (pi perazin-1-yl) enzo[ b, f][1, 4]oxazep|ne

8- Phenyl - 11- (pi peﬁégfi -1-yl)-di benzo[ b, f][1, 4] é%@plh
e, Re. Re.
g;ﬁzh%ro-%g-( B 4 yI) SFLd@hﬁnzg[ h- 8,
5- Benzyl - 8-c N 'perldln 4-yl) - SFL ®O

1, 4] di azepRae, Rg R 4
8- Bronp- 5, 10- dFﬂydro5d|benzo[b e][1, 4]d|azep|ne 1I one
, 5,10- dr o- di benzo[ b, e] [ 1, 4] di azepi ne- | 1- one,

8- Fld%Pgﬁﬁﬂ%O di hydr o-di benzo[ b, e] [ 1, 4] di azepi ne- 11-o0n
el

8-

1,

8
Rg

to form a fused ring compound of Formula IX,
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8-Chloro-11-(2,5-diaza-bicyclo[2.2.1] hept-2-yl)-5Hdib
enzo[ b, e] [ 1, 4] di azepi ne,
Aceti di n-3-yl - (8-chl oro-5Hdi benzo[ b, e] [ 1, 4] di azepi ne-
11-yl)am ne,
7- Brono- 4- (pi perazin-1-yl)-2, 3- dlhydro IFLbenzo[b][l 4
] di azepi ne, R

S+

7- Brono- 2- et hyl - (%Xperam
[b][1, 4] di azepi ne
7- Brorm 2- phenyl - 4- (pi per?q_
nzo[ b] [1, 4] di azepi ne,

7- Brono- 10- ( pi perazin-1- yF) BQZ 3,Ra, 4 10a hexahydr o-
benzo[ b] cycl openta[e] [ 1, 4] di azepi ne,

B cpacBnpthe fommri@%’ﬁe@@l%&bf yith cgmpesndatFoapyle X1 di aze
pi ne, 8-Chloro-|

| -(4-fluor ophenyl X H- di bénzo[ﬁg%(le] [1 Iél] di azepl ne,

-Zf%-dihydro-IH-benzo
Rs
2 3-di hydro-| H be

8- Chl oro-Il-(4-nony phe

e] [ 1, 4] di azepi ne, A

8 Chloro-11-(pyridin- 4 H) 5§—|—<ﬁ be ijb e] (1, 4] di azepi
and

ogtaﬁ,pgp%gogg?gk%ﬁga I ofvyl ) - 5H di benzo[ b, ] [ 1, 4] di az

epl ne I'n anot her dspect, the present
wheseih 0% Us @ hadogdny ewt Be-Ryoara apeicfined bireigy noheosiey ﬁﬁ@ofhments the

GRBRAT 5y Pt Bhof it i ioef b B o v
i BheRlenthddindRes ﬁl@nﬁéﬂ‘lﬁmﬁiﬂ s AL Hésh@iyidtaapiasnd mf certain other
Formula VI R2 O (Vi) OH R4 N2 R5

Wi t h
axhdinernds, die ey of/FannuﬂaRg synthesized according to the dlsclosed method

does not include clozapine or N-desmethylclozapine.

[0082] Consistent with this aspect, Schemes 1 and 2 depict the synthesis of
some of the compounds disclosed herein. The first series of steps generating the
intermediate lactam have been described by, inter alia, Liao et al. J. Med. Chem. 1997, 40,
4146-4153. The last step has been described by e.g. Liao et al. J. Med. Chem. 1999, 42,
2235.2244. Both of these references are hereby incorporated herein by reference in their

entirety, including any drawings.
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(M11) OoM R7 X1 / Ra RO to forma fused ring
conpound of Formula I X, -31 Cam R7T RRHNR2 R3 R38R
HR5 R4 0 RO and reacting the conmpound of Forrmula |IX
with a conmpound of Fornula X R11 R~ R R X ~NJ
~N. R HHHto obtain a conpound of Fornmula V or VI;
gdhemeiln X i s a hal ogen; and R1-RO are as defined
herein. In sone enbodinents, the conpoynd of Formula
\% syﬁﬁhd i zed accoriding to the di 8¢l osed mBthod is

Bl < pth@N i oL ker eangl , ound is

N- O 9 cl zapi | n certa r nts,

rhe~ctmaund of xF R, V synthe déi 5 -hng to the
. di sckosed net hod es not i ncl apne’ o

N- desrmret hyl cl ozapi ne. [0082] Consj st ent mnth thls
aspect, Schenmes 1 afRd 2 depict t synthesis of sone

of the conpounds discl osed herei The fﬁé Br |es of
steps generating the internedi ne | act am h ‘een
descri bed by, inter alia, Liao etNal. J. eﬂ Chem
1997, 40, 4146-4153. The | ast st%p has been'descri bed
by e.g. Liao et al. J. Med. Chem 1999, GﬁfV
2235-2244. Both of these references ard by
i ncorporated herein by reference ig, thei gntirety,
i ncl udi ng any draw ngs. -32 Schene R ¥ R2 HN O
RRRBOHM®MNRIRI/ | \ R3 +Ra Rs
R
R Rs Rs ¢
Scheme 2
0
Rz @] R2 R2 RZ
O:N R HN
Rg on O 3 RSQ\ Rs
Rj NH; X R4 RS N Ry
R5 R5 R5 R5
A B s
W\
&‘ Ri | TiCl;or POCly
( NJR‘!
H 1T1
W\.
(Q:n,m R
Rz N Ra
R3 RB
R N R
R Rg =

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

selected from but not Limited to
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Ry NHO X R NRE HRE R4 RS RER ABR w CN
Tiddgor POCC3HRL ~'j R N NRR3/ 11\ R3
Rg " H/ R4 R5 R5 Schene 2 RR 0O R RRHNOR2Z R3 (H
+@2N 1 LRBR3/ "1 \ RB Rg N2 X Rg Rg HR4 R5 R5
RS RS RL ABI Wn'R Tidqor POCI3 Rg HRL n
)(\'/\'RRa,R RN NR RB/ I \ R3 RqRSHRS
Wy cep a| M gRIPdi Mentg_0 trtgb nvent i on_{ Neco.n
| ng bl ockls B%are |sel f m But n 2
NG to - 33 NH, NH,
CO.H O.N CO,H /©:COZH /@:C%H
NH, NH, NH;
CO,H Me CO,H
O o @’“ﬁ“ L
NH,
COH CO5H Cl CO,H
s NH, NH;
0Oz NH,
Me COH

=
T
3¢]

mUcozH
NHg

N : :cozH

B
OzN CF O5N
F F Br F cl :@/
Cl
02N D/CF3 OzNIj N02 02N NO D/
F F caQ/
CFs
02NI>/ Me 02Nj©/CN O-N
Cl Cl : ; .
[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 reacling a compound of

Formula VI,

(VI) Rs

R4

Ry
OH

NH
Rs

with a cornpound of Formula VIII and
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H AC/ NOZH F NC OZH Ol NO2H OZNI NHZ F | ~ CO2H
ZN CO2H 2H C COH 2H F3C COH Br ~ COZH Me p Me
aCo2H / CO2H CO2H Br NH2 NH2 NH2 NHZ Bra CO2H ~~

"Q02HC /- CO2H Il Il CO2H ~/~ NHZ ~S NH2 / \ / NHZ .
02 NH2 ,', CO2H tCH G ~COZH I ~COZH NH2 | NH2 | | NH2
Cl B 02N CF3 02N 02N Cl 02NSO2 R&F Br F CI C F 02N
CF3 02N | NO2 2N N2 (@5 R,Cl C CF3 02N Me
02N 1 CN O2N 14 O | Me 084] In anot her
aspect, the present disclosur kes to a
conbinatorial library of at le t 1 or at |east 30,
or at Ieast 50, or at |east 100, ‘or at | east 200, or
at e] [ 1, 4] di azepi ne conpounds
that can b %&r‘r)e G]éi?h?eactl ng a conpound of Fornmul a

Vil, RR O
W
()
H

wherein X is a halogen; W is nitrogen, CH, oxygen, or sulfur; nis 1, 2, 3, or 4 and
Ri-Rg are as defined herein. In some embodiments, the combinatorial library includes
clozapine and/or N-desmethylclozapine. In certain other embodhnents, the combinatorial
library does not include clozapine or N-desmethylclozapine.

[0085] 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

dibenzolb,e][1,4]diazepine compounds that can be formed by reacting a compound of

Formula V11,
Ry, O
(VI) Rs OH
Ry NH,
Rs
with a compound of Formula VII and
Rs
(V]I[) Os5N Ry
X Rg
Rg
a compound of Formula XII,
T1
W.
~
be %
g
H

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

R;-Ry are as defined herein.
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(M1) RBOH R4 NH2 RS wth a compound of Fornmul a
VIIl and -34 R6 (VIIl) 02N R7 X/ R8 R9 a conpound
of Formula XI, W N) H wherein Xis a halogen; Wis
nitrogen, CH, oxygen, or sulfur; nis 1, 2, 3, or 4
and RI-R9 are as defined herein. In sone enbodinents,

t he dofgi]nat As uadd hérbinae ycombihptdas litche? agfereroadll{Rr compounds
I{‘\)Lde %pyl cI,oz%oi rﬁe. In certain_other enbodi nents,.
Hﬁ&f‘-‘i FR2ET of each sapnonpd ghens dygPusioRcTiya conpoEgiin gach of the
SheNHAACSHRL @N%%ﬂﬁﬁﬁh&ﬁiomﬁpﬂﬁ?]{)f kS HE%_t@é&ﬁﬁ%{’t oF 18 present
resent disclosure relates to a conbi natori al I brary
ysclegurd, dhgtanpy, isothrest dfrecustond) witlr oae dimastiors Qepresentitg all the

| eas 0 [ t 200, ar at. least 220

csibhody B EPfth ViR aBE s SinsBim SERtosflntaplt e compounds of
FoamRdV Il a6 thifDdihes Qo R AGerBing af i Bonolthds ofrMula X. Each
(M) RI._OH R4 NH2 R5 with a conpound of Fornul a

opmpeuad gt FsmutaY i maydenegied with egch red Reery gomperndunidiopnula VI
Farda anf%vlery ¥Jrﬁﬁou?1d of Formula X in order to form a substituted compound of
Formula V or VI. All compounds falling within the scope of Formula V or VI formed in
this way are within the scope of the present disclosure. Also within the scope of the present
disclosure are smaller combinatorial libraries 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

muscartinic receptor. The term “inhibit” refers to decreasing the cellular function of a
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(I W (~-n R NRL Hwherein X is a halogen; Wis
nitrogen, CH, oxygen, or sulfur; nis 1, 2, 3, or 4;

and R1-R9 are as defined herein. -35 [0086] As used
herein, a "conbinatorial library" refers to all the
conmpounds forned by the reaction of each conmpound of

R FRRSHEN MHelnhusBarfiREupist finkbtieAelay 0b thdiateratiewith a natural
dimensions in a nulti-dinmensional array of conpounds.
Uindinhipartneneroztalytic aedtypr esent  di sclosure, the array

ist di Sj al as f i

ai 1 PRI Cormn iR sprfisd PR G RERRL Rk BLPRERE!d Gommpound
@io1a388 ilereil @pd es andd myusadrinic heceptonpogetivs mfsuch@r mamzcr that the

inda e AR LR AR B 1 o

1@%@'09&%5@?1 uithdillc ?&@ﬁoﬁ'ﬂéélfeé‘i%lﬁr&ﬂgﬁ%%w ﬂﬁraEﬁﬂigmim another

and every conpound ormula X in
moldmle b wlhmhrﬁlaa@urﬁg of thatnwc@m@gmmdﬁ depegflonty Fush ontacting”

nds f h C r ;
e etort SRRt e by OISCORS G (R Bling may
hbsvebasen Eorﬁ%ucﬁﬁiﬂ QB raemus%hﬁmc wedepion of h]lﬂ:exsstomett tniaytlheolve whole
pr esent osure are _snaller

at o
eillbr R rsyniawe SE TR O %?hes gpd gpytacted with a
' d
coimp u:he Corrpogﬁ'g%ﬁlog{ 0 n}{iﬁjgﬁl\tﬁﬁt th\g'r?bﬁlt}igffng ;@ftlcuE«.E c@in ound to

aifect tahﬁlue@nrpmumdsptmf reffededndisarder; 1.908%] ITn cgfoﬂa@ compound can be

enbodi nent s, unds o armul a

gt @gp@fge@forgﬂae 8 gngrqognéra B vivo w&é’rxboge 831% g]bfé\fmrgorgamsms is
ikt |\ c‘éﬂ@oﬁ.‘ﬁﬂé Wielof: &isnii THMIGS]8 i ethalls eRBE phd bre Wcll—lcnown to
1Dué The term "nodul a% referstothe abilit
thosepeiutiel ifi thel ok dol gebthsi Mugcatipp treqepioRt I ERTEISH d?ﬁﬁb Ompomds

nuﬁ';ﬁlaﬂrg: 5; 18 rF BERLL 1o AP Yt Ao i08CArdY AlBerb transmembrane

rnUSC’&rl nic recep t may activate or
EdAdAkdhnides. a"l}hd téih Vccﬂftacangﬂl&maaﬂsorreﬁr toelrgygingra compound disclosed

depending on the concentration of the o)
bscpusst@ ot O SRR L GEBB I VgD TR fof o disclosed
ﬁcl}agg %éf Qié.r %ex@o%ﬁu@ﬂejedrtg%ﬁ%}%hhsmTﬂﬂ thekBipound is brought

so refers to altering The function of a
togstbar withca nasepinisr rebgptirneitiasthe gresmiste chelh spwtactinggs within the

probahi lit at. a conplex fornms between a nuscarinic
F%’E%B? }%E}ﬂgﬁﬁ]&f‘ﬁf’m bi ndi ng partner. A nodul at or

My (gL EaS & ddhes dMiRaR, the doh@buﬁkﬁh?oamﬁlaahlmm XV may be an
forms between the nuscarinic receptor and t

t U

ath 0§ sgid mqqetpr whil in gthep gpodimeys dhe a@épwg ma be an aﬂtagomst
bilit I

T

aaiel ﬁ@oﬁﬁoﬁfd&ha’c 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 stercoisomers
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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concentration of the conpound exposed to the

muscarinic receptor, and or may decrease the

probability that a conplex fornms between the

muscarinic receptor and the natural binding partner.

In sone enbodi nents, nodul ation of the nuscarinic

r eceﬂpws]ﬂay npﬁn&ﬁé%gé‘&t HShrBgnRakeREEE SRtB b HPhadthceutical
Anplification Technol ogy (R-"SAT) as described in U S..
RutpsitioNsonriFRE, 4 9Bysiddmcally FeFwiable caticktdilppnt gr excipient, or a

‘ nrE0E, 798 s o &
(BB el i ke oL R Pt b O R0 e

cel | uloae4]f unthé qern@f‘:ﬁyﬁanﬂﬁbléi@iaﬁli nompdstiivaPt tefers Toe at mixture of a
"inhibit" refers, to decreasi ngairhe cellular_ fungtion .
esopound 9f the iyention; vl etherRherIcar AATPRRSRLS, fush @s Upet gy carrers.
Heﬂn[g{zhﬁ' idnh&hiael h@RinbioPoftal b dt ism.
%l [ ng&gg?%/a}}g?m %ﬁ%:dgt%aﬁtt%%:hact ivity. [009_6%0'}?% ciaénr%gém_sm
Mutiipl@tethmigies &¢ adeimndstérmg @i competust sxist oo theiaghelgdiag, but not limited
conpound, disclosed herein,and, a tar.get nuscarini .
Bacgh oFIEEHbt AP PEGERL ReheCHnaemiiatl m Ehagpaceutcal

SRR bard N1So 86 bbtwinky bPteabitfy BAGRARAIWIh IRBLMIOCT, organic acids
either directly; interacting wth the

i.e., by in ing with the -
sngb crarlidiashlosie egsido aysinobontic agid, SR exsid, yitrip agid, ppgsphoric acid,
i nkeractl n j ot 3 =Y ' t Lo h
L ROSATY R ik ogAaUISTy oTBL B EENGHY, ot BB i ot 0
lieont acti ng" can be acconplished in a test tube, a
petri_dish or the like. | n a test tube contactjn
"ol 9895301 y The deiiy ERRbera iriacs, A SRETICH] COPERE PRt G Mates the
J:@&‘gl’: Sbn At b teo¥udd %R CRuIVRS tRsudie! Fsr efdthple diB¥thyl sulfoxide
al'so be naintained or grown in cell culture dishes and )
vitas tied: womntnoaly uidinedwadtier rast i afecibitelgsr bangtake pihmany organic

this cgnlﬁ@, tlFe bilit Oof kY articular conmpound to
SPFRAPAH ESP ESE ST BT & 4t ed disorder; i.e.,
the |(@adsof triie t&eImM@LBSL” GRAndecheffdat Rbinpathdbafilnted inseater that

of the conpounds in vivo with nore conplex |ivin ,

wilh dissadvrs thescomppahpk intprestay welbps siabilies fisebiglpgically active form of

@%%@'ﬁéﬂd r%iall 'd&g(ﬁvéﬁeﬁll%(aﬁ@reg§6lﬁﬁ0nsaa?§lu [Rd WebiadOWrhe art. One
0 ose skilTledin the art, to get the nmuscarinic

taeaphlonsed buffaad asttion ishphbiphaedmfibreddsling hedausi 1 gyimics the salt

but _not limted to jrect _cell mcroinjection and . .
FRRAID8 L CROSTTG Pl o i8S BHEF i G GG Pt § aplpfion at Tow
lécIS‘@C t?a@ibgé? A bufefed Al FRES mokifiel EeNHbIBgica a6RIBAMMGompound.

osed” herein to contact with a target muscarinic
r ecepf0887l n \lhe dermT fiphysiologically acpepiabld” dpieds s eagrier or diluent that

Aol paneERB G bOAS Aot pBr BRI EbERREAT T

nuscafgopsc I aBephafashitibhinohipesitbgaddsaibedteedin can be administered
contacting is within the scope_ of the present

th & blhoeupatient o034, oF in Blanacerherd cRBRPULONSTELES H5Y dFymixed with
of _For.mul | I : b ' iS2id excipient(s),
PueLtts Bmtients pe 8 oo TRlor BBy, SOl AESF excpieni
rectanyues fagomindition 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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of said receptor. In yet other enbodi nents, the

conpound may be a partial agonist of said receptor. A
compound that is a partial agonists may in sone cases

be a partial activator of a receptor, while in other

cases may be a partial repressor of a receptor. In yet
QibB&Eneoi, " WE@Qeﬁmuéﬁbﬁuﬁﬁpﬁ%ﬂoﬁayasb%e@l as intrathecal, direct
tlssue specific nmodul at or e in other

Eapenme@omwﬁ@l, Wtfﬂ@éular gissEorspeci f iC

g?:: [ﬂi ﬂgy [egﬁgliﬂlltgg’e 29%1% :ngagl adn T é‘ rtgr %{ng lﬁqu@o%ﬁg 'R G Fo%%drather than

$ySRAR Sannbh FoS €A1 Miatiliectivhes ﬂ&tcoﬂipﬁmhcbﬁrtkzﬁy mshb weh@Bor cardiac
all stereoisoners and both the racem c m xtures of
%re% iplisE i 8 sieReraE systaiged alqase formRlatipn, 4 Fyitigggore, one may administer
?J ayed 18GHQr i tissue-
olg tE}te&ar e%v(\i/egw rg SREDHr 1o%e of %P(Qj%ar yatesd vlw] ahissue
smecifit Iaetﬂmdy Th8 Hp¢s@@@sm11 e talrgeiteﬁ & ami&tpkﬁ@mp seleetiyrlelethe organ.

compri0Tg. aThfyEraiGeti FoBOCLSE o) dhog BFPrRL nvehtion may be

RahBred O aChghrdk T i %elﬁkn )g‘/abjr Abahd16F eSvien@dtl mixing,
a conmpound of Fornmul ae I, 00941 The term

digtediringn cpuniatiak, doggsoniling rhevmaéﬂ&r@mtls;f)&ngne;@@apﬁ@la@#g, gntrapping
rotngio nd l%f(mtsgse i nvention with other chem cal

orrpo erPE°“EWen as diluents or carriers. The
phar neea)t i cRharasquasalt dopipokideond fdraisesinastiebrdasder evithathe present
of the conpound to an organism Miltiple techni ques

’(Slf’erﬁ’d’ﬁl st @ayngeal do esqryentional Huanger using' one or more
g%?éﬂ.ﬁ% g?éés%ta%fét éﬁtcgﬁgnﬁi’g cRiRknts 1208 @6k1i9Res which facilitate

tera and topical adm nistration.
ﬁbmssmg efithecative oomppmsistintormemmom whichsawbe aserdadlabyaceutlcaﬂy-

E53E GBS o BT BEBBR 508 By e vt

" Rfdvih tetinldules; cafiefh, aﬂf&@;ﬂﬂﬁﬁé Iﬁa}al‘id hed aﬂﬁﬁﬂé@l&%ﬁﬂl lé ﬁmlefstood in the
aci d, ethanesul fonic acid, p-tol uenesul fonic acid,

|e;g:,yn Remingiten’ sRkarmageutipal eiengeagdsye. The t er m
n d H H .
cartjoRs) pgf;g@;ﬁ boflort RS %ﬁés oEHIRRHAAoh BRL HeaGhdulbedl Pagueous

idlﬁﬁme,SpreE(MblﬁKﬁnﬂ{ymothg[mﬂjﬂycbmmﬂiﬁl@)huﬁhrs élﬁlkiS@ Hasksﬂs solution,
commonl y Ut'l'ze%é, rjer E aC|I tates the

Binestah Folyfighn Pt P gisald sy or | wamupssa B @Q@Jmsﬂanon
19{;'16’@511’(9 2R td ARk vk ﬁ{eﬂhea@édl M8Mked ﬁ?fﬂe%ﬁnulanon Such

en1ca conpounds diluted in water that w
phw&mitwaeghmrdbﬂgmwndndfeartnterest as wel | as st abilize

at <500’ P Pl ARt i comiinef RS 0 Tpumiteld readily by
EirhBigRE $hd au;uw SodpdundSR&th fﬁh@tﬂfé@éﬂtﬁéal%s%eﬁuﬁlﬁ %meﬁrs well known in

solution is phosphate buffered saline because it
fhie rirte SSuch samighs enablerite eorappamds ohiladmveptioptp besfoymulated as tablets,

1? ﬂ]; fa?r ge%gl | (t.afﬁsﬁe%n hﬁﬁﬁg rgéls s%p? 'éhgr'lesa sﬁéﬂeﬂélbﬁg‘aﬁ theqﬂfe 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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concentrations, a buffered diluent rarely nodifies the

bi ol ogi cal activity of a conpound. [0097] The term
"physi ol ogically acceptabl e" defines a carrier or

di l uent that does not abrogate the biol ogical .

activity and properties of the conmpound. 10098] The

phiafon st g&@dn cgempeegabmﬂirﬂ SmEBPICEAIARAe, h@'d?d}d@!pfb%?lﬂ%lyl—ceﬂulose

admi ni steréd fo humman patient per se, or In

MWma@elbpxmthﬁmﬂpbem i T wnelwemvlnwolaioee mREW-wi tH desired,

Gl b L P B ne iy o ERE TR R b B BB gpe, s o

higtniaidodd brarsaltiiibrésdRieh StsbéitrmCgindts. t he conpounds of t he
i nstant application may be found in "Rem ngton's

Phar md@3)t | cBrage icors 8% provided with|spdshls, Qo@@gs E%gt ti purpose,
gﬁxr%e%t?dg%ﬁr gb.lt dofond ﬂ%g e8P %Jhlé%ﬁ}a&tﬁmﬁ@yﬁz abic, talc,

atl on may, r exarrp e, I nclude ora recta )
leavismwﬁﬂoneo calbmoéetel rpalyeﬂwhnm El‘smlaambwr tltpmnenmhemb lacquer

| . ver udi n musc aneous
SR st el SR O Bt DA ents may be
hdtetl afohe alablelli 610 afaged RbAR) %@ rfbﬂ' idedliBdation or to characterize different
intraperitoneal, intranasal, or intraocul ar

Pm?@@ﬂﬂ@ﬁgfMF@&@@?P¢F@@PW§IeIy, one may adninister the

Corr'pomg ]I n ?hzlirgl%@&ltuncglt Iﬂgﬂa{%‘ﬁﬁg wh?o%séagrgcﬁ : ecﬁ?gﬁy mfcﬁlﬁle push-fit

exanpt'e, ‘via Injection*o € cofpoun
tgalks pladcaf ghlai, anweldas Qfft, edialedltapsmbspmtdemf gslmﬂh ahd aqblastlclzer
rel ease fornulatlog Eurt nore, one .adm ni st

$968 ralyperah o spibitgkt he amlllgéfdepﬁ%% & ive ingredients in

SXARRLEwith ri’ill@r iﬂcﬁ QS QR & BRded Wi sﬁa.réﬂe§ SH&/or ﬁﬂ)@i@éﬂt& &uch as talc
anti body. The liposones ‘W Il be targeted to and taken

uupmagieemm sl@rgte layd,tdpeomdlgastabl[l@m 1 svﬁe:aphdnSnﬁ@agtWQ:eqmpounds

RRROP 0B oF PO iR Pl TGy S A fBR s diagia pavati, o
byuidRRREthgTens g@d@l@t TR nakitieh, th:[l:@llzerﬁmﬁji ot vild@l. All formulations for
granul atin ating, enulsjifying,

ee- maki ng,
Wb%b@}msﬁﬂmwho‘éaﬂ?? apeqs:a@egs swabi%%r gichipAgipietiesses.
0102 t
010k TR SRR SRl ks o o i
6&%ﬂﬁ%&iﬁﬂnﬂﬁ%d@nm&nﬁﬂmmﬂhnnﬂmmer usi ng one or nore

physi ol ogi cal | y acceptable .carrier
exci pl éﬂ%s afof W&%ﬂ@é’é’ %ﬂlaélﬂnffg% F?Ifq]F s £0F use according to the

%I ?%?Jeﬂﬁ%rpgretcgﬁvéi‘aﬁnﬂy QeGRIROHNES fd)rﬁi 8f B 8RBEA LAY Presentation

e used pharimaceutically. Proper
fromnpteaturioed iteckie perdesluligporwitthéhe gse e@fof suitable propellant, eg.,

ﬁgﬁﬂ atl Cih gr thglﬁﬂx%r)?g]le leen}’fhl r%enggglggla)egmne carbon

Siokida Rl %tl@f‘ Ein@.ﬁlcUghd emns tRQdsd &f 4 f@ssudfdd acfos@l thel ddsage unit may be
Rem ngton's Pharmaceutical Sciences, above. [0103] For

feipaergdory, Prowdinggeralee tordelives & metegd ﬁ:@lﬁ%ﬂﬁ@sules and cartridges of,
L6 D50 ARG o 405, RGO Voo poter i

sbihe torpound 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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Ri nger's solution, or physiological saline buffer. For
transnmucosal adm nistration, penetrants appropriate

to the barrier to be perneated are used in the

fornmulation. Such penetrants are generally known in

the art. [0104] For oral adm nistration, the conpounds
SRRsiBRs fiRrdmy &t %%&ﬁ@@bllll}ﬂepyandcm| dnféh H@AGbIY Bgents such as
conpounds wi'th armaceutical |y acceptable carriers
mpftndmgomblimng alir{éorah@ersmelﬁar riers enable the

oot obEE0 o phefie Ul Ml ' FHGAFGE Afgpmon i

SRS ,soﬁhumg Ioﬁsfhesakﬁ]ﬁe NSdrptemandn t Wwetet-sddeble f formor aAdd1t1ona11y,
ingestion by a patient to be treated. Pharnaceutica

PERFEI0RE | Fnier aive oompauisc HAY e PIBRES rASAHRFORHAS ,qu injection
ﬁ%ng{ongo gﬁlta’%?é hﬁog)%ﬁ | BiRRs oMvbicR BIcIRE Tty Sifd such as sesame oil,

I nati on o I'nvention, optionally grinding the
mea;mthetm dttyi actduestsrs, anch @r@h}dmatﬁgortmelymr)deﬁsr@ 1tvﬁ380mes Aqueous

M, S A SO, L S g s of e

ax5RIANhEchak Qodittd ReoiiGibthglr cellfllolsé &bfoﬂsl,l oh délﬂr@xu ngftB)nally, the
i ncluding | actose, sucrose, mannitol, or , sorbit

@épm&mgéaspalé@ goigin wikabla gtpibers ?fo%geefi aw‘ﬁé%mcwa?ezfé\e solubility of
sLar ch [ arch,
coxinpc)un\@g & o?&aﬁggl% l?tl'{?a&%o Eg&%@glc:?%%%té&e},@& hiricts

hydr OpoY p1jOPY Anﬁtnhwrelﬁ etHeuhcbe, m@tﬂﬂénﬂ mnay be in powder form for

car hoxynet hyI cel l ul ose, and/ o!ﬁﬁ) rrolfl done

papitpLion Fith aspiiatle Velifls et SlfF! Yﬁfgey ; el iE use:

addedy ﬁ‘]Ch Fhe E&ﬁ%&ﬁl@§ ﬁa&'aﬁ%% RV YA rde¥al ConbskIehs such as

agar, or alginic acid or a salt thereof such as

spgotitoriad gi reatngion BOMEE] €.Br sgueiningreenventions) supidieryiasss such as

sui tgbl e co%8 élg For this purpose, concentrated

€794 PHEE %4 P18 h ??E)‘} %e used, which may optionally

cont ajoa1gum @k aditfon tb ﬂ{ecformlﬂﬁﬁdﬁ‘d desskibgyreaibigdp nies compounds may

car bopol gel, polyethylene gl ycol and/or titanium

dlsostied ormufsseiuay @ deol e loand Suh doisl actiiggigpulations may be

%ﬁ]lu\ﬁgq?t & g)&e%l? Ia\ﬁ?”f?nn{fbﬂtblé é&téﬂe@ﬁslﬁ or PSR ?gc%.larly) or by

r agee coati ngs
hﬁiamﬁlbcﬁﬂz&ahj edtior0r Ths Cftarmah@ta, 2ke dompamdntmay be formulated with

PREPIFSBRTEA PBEBERSR RO PREaRe 56 0 SEH L g ecceptabl

bilCoUaE eRMRsd debins, Q)?B§ hﬂa?ﬁgl‘?‘m@tbl%fdeﬂ%tﬁfeb Mor an¥d, las @Sparingly
soft, seal ed capsul es made of gelatin and a

pﬂddbszdt zer, such as glycerol or sorbitol. The

push ca can contain t ' edi

AT e e
ﬁﬂ@ﬁh{ﬁﬁs Sato%é(ﬂb@ﬁ sysBdhel COapr itk b@@f'ﬂ flcobl; A apdlad ﬁxrfa@tlant a water-
magnesi um stearate and, optional stabilizers.

gfoible ayEanic e lymeRans @7 jageeous B en ésconwaqp %Olér?%issaft%dlsed is the
Upps U5 BA0YE Lyl SWhicAlk & ogﬂiﬁh% 39BUTA 1aat1éo¥mp'8'9§ wiv of the
I'irqurd parahyln, or Ir1q et hyl ene

a&qj'olldr@nrfacsiramoljﬂsméms W dnel ﬁ&’dmﬂv pﬂlydathﬂema'rgﬂhfaﬂlwﬁsmade up to
;rg];ur@&%lalbé rgqg a0k ¢ fl\kﬁ.}r}alﬂlqt é %ro%grtiorﬂs %?Sago?ssoléelljllt ts? Qem 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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[0107] For buccal adm nistration, the conpositions may
take the formof tablets or |ozenges fornulated in
conventional manner. [0108] For adm nistration by

i nhal ati on, the conpounds for use according to.the
present invention are conveniently delivered in the

f at i 5 .
isplaEL 0y B AR 2P BB PSRIALAS o dthEHBugars o polysaccharides
ﬁ@&&ﬁ&ﬁﬁﬂqﬂmﬁmﬁkmmt, e.g., di chl or odi f | uor onet hane,

car bORTIZ oxPUETBHYDE HisherTHLT M) oGS, of J RN pogmaceutca
%)nﬁ’ﬂ'o%ﬁﬁéjﬁia?% a85105Ql  1iP6soiRs 208 ddiiildion¥Bite BRell known examples of

etermned by providing a valve to deliver a netered
detivanyt vehBdess ot egrrigisdfor divdropeipés dofes. Eopin oggANiy GIverdy such as

se i d.nhaler or in fil .
oy o8 Ro e bRt BEhefRan? o STMePb P reter toxiity
Aﬁd’iiﬁaﬁ&l@, ﬂ@é‘&&ipobﬂ%&n&;u bé delsveladcisigea sustdhareteasd §408], such as
The conpounds .may be fornul ated for parentera i
smpeTsebla mpasricasyt spid @X@PB‘WFDl"eP‘ﬂ?lFe By ORI g j BEEpGHo agent.
Qhri %Eﬁﬂl%&-%&lh%@ UsiiQfhis FR/eMbbeAtes@PiEshb® and RkLGicll Whown by those
maybe presented in unit dosage form e.g., in )
sghifpaiuinethecart. i Susteined-reffase capstltainags depending oarfheig ¢hemical nature,

eservative. T Cc osi,tions ma e s -
BlSSERS S FBTROBH 15 R e PBel4 88 chomic
AAKBQHS Heahblehiesl, staB Ny SBMc tefbaitlt rbapenty héditnenal sigeepia for protein
such as suspendi ng, stabilizing and/or dispersing

statilization oy bglenPleyedaceut i cal formul ations for

aren | agpini ' ' o j .
o ST, 3D A S, Rl s o e
Adtditiononalyl Ye providpensi abis witht pleraesteniieallyo npopstidés waynterions.
be prepared as appropriate oily injection iy s .
BRpstrasrifigHY. C%P%t’giﬂ Ealtﬁitﬁ@’pﬁ? Iffv’@legjd‘% EYopoidse fingipdige but not

@&E&% fRddnYorR! 3fusitClReRS 1288 aiarR] halic, QlicciMl A8 1SS tend to be
atty acid esters, such as ethyl ol eate or

troregdojubde indapieow or] dtlss pratendc slrnéoilen arerthe gerregponding free acid or

éusgensi ons may contai n substances which increase the
PEMYLty of the suspension, such as sodium

car bopy gt hy lIph&@laketltiosiecongREiBbinbuitable fdexis¢ am the present invention

Optionally, the suspension nay also contain suitable

)

fchigp (cpmppstions s ths apRTCRETEAIEHS A8 cqnfuao, fg; Amqupt gifective to
Egﬁev% qgﬁgﬁé@%&l 51%%%!6' Whrb ecﬁi?:?lhp raetﬂéﬁgédtieﬁlll)péffe{&tﬁg@ﬂount means

concen ons. 111] "Al'ternati vely, _
ac hinventi ofgoapoent effaiivbe trevenywtleviate or mnfebiprate symptoms of disease

constitution w th sui.tabl e vehicle,~e.q.., .steril .
By P@é@& tﬁlﬁ é@r\mﬁ o ,athfb 8#&0@ lb?}&% .%fef“@i-l ﬂe‘%ﬁfﬁﬂéﬂa@(‘}ﬁpogﬁn%gr@eﬂhcaﬂy
DBV SRoRE: i Qraliidtif thel AAp ARy AF tEREBARED OMS aftUgHeddly in light
Supposli tories or retenti on enenas, e. g.., cont al nli ng

obthe detkilohdikclssuppmevidet keréiases such as cocoa butter
or otpher glycerides. .[01 In dditiign. e
fornuﬂﬁ%?ﬁns s??@bg%mﬁﬁgb%o §? O 1348 cg%%%gn g‘%%ﬁge:hrthe

pharmaceutical compositions of the present invention can be chosen by the individual

physician in view of the patient’s condition. (See eg., 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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al so be formul ated as a depot preparation. Such |ong
acting fornulations may be adm nistered by
i mpl antation (for exanple subcutaneously or
intramuscul arly) or by intramuscul ar injecti-on. Thus,
for exanple, the conpounds may be fornulated with
| LR R By B ¢ FRkiEn & in eﬂir@s%ﬂtocﬁé&osﬁ&t, Bithah §odab& for treatment of at
xarmnpl e RS ah emulsion in an acceptable oil) or ion _
®usamg eondisimbgvedreeasstayislkadn Jlhys, s mest @stgeges.ihe piesent invention

f |l e, i nal | | L. 1 ,
il B Flraf Joshert aF Perect IR R SRduvont it tndigo0%e, more
Elfeférﬁﬁy bR tab&It 25% an€ 050%Vénhe Syiablisied Gifiah Slosgpe.  Where no

enzyl” al cohol, a nonpol ar surfactanpt, a water- i
Mman dhage g gpﬁabhsé@cﬂ, y«’ﬁ.emll he dbey ARS8 e gﬁglyé%g@ggreg pharmaceutical
cOo sQl: t t ' - Dilues, h
SOTPROS A SAUE 1Bk ERIEH o Sl BVELRDG SADAE Pltpes. o ofher
8pripriatotaltidsaierined fromair Vi braietvamt stRbésy s irdifed S Tagicity studies

and 65% w/ v, pol yet hyl ene gl ycol 300, nmade up to
@%1ﬂﬁ§“VﬁUQE§SP%F@- t hanol. Naturally, the proportions

of a E(ﬁl%]()l V Qi oSS hE Bk AR YofiBe WRIbE QidtefrBed @8 rAduY-by-drug basis,
wi t hout destroying its solubility and toxicity

ethawsiotaess] s seneratigstione regpiding thidosage §in by meflet e daily dosage

co- sol vent onents,. Y/ :
G 1 BT o ey P Br P pilpld2h FHAIRHE 8t betyeen 01 me
bS5 EREe Of cRRINERERBA Tz BATY betviven 1 fugatdi 250 1sg, ze. 6o 200 mg or an
pol yet hyl ene glycol may be varj ed;_other bj.o at i hl
ETayPRoNS, SHRGHtaNeRYS, 08 H}t@g@scﬁér)ﬁgfqﬂ,q @ nbgr?;iem? Dehvegn B.o? mg and
¥ 008 mBNd 8 AR SUTA H0Qhg of each ingredient of th
080 116, BicrerPbl bEbIER 09, mB Ak 80 B8, 341930 302 of ench Ingrpdient of the
phiremeaiticalebyposititierofdid preeenyinygsion s afpbamingenitphioiceptable salt

har eyti cal onpounds nma e | oyed.. Li
Bt e SRR KR s el S ifelel 13 f e per day
VE8RIGHESy Ghe CREpbEfSnS Of thy diveph@bintaydbe g@imifieteiedi by continuous
organi ¢ solvents such as di nethyl sul foxi de al so may

reraersiug yufusiom prefoiably aligdasq 9f waeh togeedient pp &9 49 BgtRsf day. Thus,
oxi Ci Addi. 1 i . . . . .
R GLIl L O3l SPBRUSRY S piy e n e o
ges12per fgabd ﬁaeﬁaﬁﬁ[ tgiBsdoedze by phinteyad ndpinddiatiopwily typicglly be in the
contai ni ng the therapeutic agent Var.i ous . . .
Suge . ol 4001 Bis o SHADRY 131 CoMRVRAS, Bl HecA BRI oepihy og fy period of
%Bﬁ“tin%bé tggﬂﬂ ) ogﬁaltn’gﬁrsf@r a widld dr@ght, Rr tiendihs or years.
ustal ned-rel’'ease capsul es may, depending on their i
cheni §Hi20hat Deage rmbedsedtihiervebmayuredadipsed indiwdpally to provide

eks  up,t ver. 100 .days. .Dependi.n -he. ] G 1
e B RS Ao RO A i et
o8 Afsitial c@tdié batRabiratioh AEA).€Shd BIECPWOL ®iry for each compound but can
stabilization maybe enployed. [0116] Many of the

derepidusia figwetn vifrotdsta. pResegeicragessey| to @glhlgyeng)plbgﬁg will depend on
Bﬂ%}l%@‘éﬁ%}%&gg nslti%EXnéjx%u rqg’\ﬁﬁrﬂﬁlgsu%?g? iaighvgt.a\y@r,tﬁPLC assays or bloassays

y conpati bl'e ¢coun
can be used to determine plasma concentrations.

i

[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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Phar maceutically conpatible salts may be forned with

many acids, including but not limted to

hydrochl oric, sulfuric, acetic, lactic, tartaric,

"malic, succinic, etc. Salts tend to be nore soluble

I n aqueous or other protonic solvents-than are the

cor r efd2idi nip tasee ofitdcdl aiminRatidnf @rwkectifdlitdle, the effective local

Phar@p eut%&gl co osi iggg suitable for use in the
B?l’ég LR tedy PR CORETHAE e t he
acti veyefor edhe Q]In%mﬁrcﬁ' c%ﬁﬁﬂ)ﬁh&? githlﬁls?e?ecﬁ%}‘ course, be dependent

effective to achieve its’intended purpose. re
epdlad subiest Ibﬁlngatrelaw& a@e:bn suhgdel’y vedfighac theveevetitp unft theraétistion, the

an coNpo ffecti.ve eve al leviate
ﬁmﬁpgflorasgmgm' %%ﬁ%%' ﬂﬁfféﬁﬁgﬁmﬁﬁmﬁpgﬁ%ﬂﬁlthe

survi fpag4jof The cofgsaiins ReiyN e desied, &6 préehied Hh Agiak P! Br dispenser
of .a therapeutically effective anount is wel |l wit hi

figvdcecuiyah may coniain qnR 68 sosk it depaghiorre cetriningdhe adtive |nsgred1ent

DB iy Lo S| S S SR 20 RBERLD, me oo
andisghnsaglevice maytte acphapamsdeiit instalctionnfoe siltnirdsimtion. (The pack or
r esent |nven®|on can b t he indi

g gosen b idual
iR plRe bp SfrasrPapied vELl ¢ antiessasezied meth %eg@gtamer in form
%’a&)nbed: 150la Gbvedhmentd/ Qgenbff‘ reé—thﬁtm g 'i‘]ﬁﬁl‘ﬂkd@ﬁir@ah%e or sale of

sis of Therapeutlcs Typi ca
phezmagesiiepds, othighheotice oﬁpﬁbpmvemf araval by éreezgencw ofthe form of the

Fuen$n§§%6§8355 $§ﬁ$%§“ﬁb$§§éaﬁg Kg@ﬁ%dﬁgﬁgﬁgehbdug

zq;iprtafeﬂ &y ittesU. Gf Féodamd Drap Adm@iisesion for pederiptun &epbr BB Epproved
or nore days, as.|is needed by the patient. Note that
WBHNCA SR QPTIDSTLORR SOMPHEING BeroRPPEIc: Bh s, igntion formulated in a

TR0 o550y L R T, 30055 oo

adtlatisldddhetmeatiitn of an mdiveisd comldiiances, t he present

i nve [ se th sane or osa
b T ot b tiB st ot o S SB009S feslated §F & fiethad of eating
DebiepiycRagut didd¥eabsngbdle almiierRst RPLiS Hﬁ@leﬂtuﬁﬂerapeutmaﬂy

dosage. Where no human dosage is established, as w
Yeectivre spnse phra genpgundi et doards Ipnarlﬁacéutspmal embodxments the

E%g%%%nc ﬁsrff%gdgpel 6%121‘.{:%9 th% re o%sals Bl X ; rsnlggcé)rh\le}f%laua@g related

1dmpaﬂmcbsjfcrh0ms; ﬂ]XVEIt)Y, klze®disordery) apPetitt dﬁbﬂﬁrs @Fectiv@lisdrded such as
and efflcacy studies in aninmals.

t t udi
Téﬂﬂgqﬁr%kwﬁo@aﬁaﬁ rdsts apd M,Eég@n Wiithy pspehogie tfeatieh sad digurette’s
ndFond; %g{%ﬁ@se@ﬁﬁg&mses g ks SaR6 2{2 '%uroﬁﬁfneratme disorders

generaflz I ons ardi n e dosage
SdalnAjzhdmgeer@mgu@mDmeasan adul t human pati ent

mayb | e dose of en
T gty e R ohrame SEERise pos i isgorapine
wWiiE B56thBl emBodimerds,t Be ?cQleBﬁhcpfs Hfﬂesm&hﬁélbﬁw’ In certain other

subcut aneous, or i ntranuscul ar dose of each ‘| ngredi ent
tsp t@alcgagpqm of Formulae I or XV does not include clozapine or N-

desmethylclozapine.
[0127] In yet another aspect, the present disclosure is related to a2 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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100 ng, preferably between 0.1 ng and 60 ng, e.g. 1 to
40 ng of each ingredient of the pharnmaceutica
conpositions of the present invention or a
pharmaceutically acceptable salt thereof cal cul ated
as the free base, the conposition being admnistered 1

to 4 (01085 P& s@RYembdith&t) id Mdevit BiBElofRERMBES th fhaBhaceutical
the invention may be adm ni'stered by continuous

Fempasitncemprising icompoyndedidioanily Lol ¢ %Y gad amewgpsychiatric agent.

“t 0.4 o)
AR 80 IR G T b oot o
thlbomlﬂﬂltha’;tla&'&ctb ¢hel iRudne if 8 Peain bithe di’{@ﬂﬂy mtgmé]nebﬂvhm* affects the
total daily dosage by parenteral adm nistration w
flﬁﬁ%@ﬁnﬁvl%é tpfhe ReuroRs; g e Praing NoKPPSYEIAtES 4egHF-y I‘ﬁéom nay
£RE% QUGS héycll?@ ﬁg%ﬁéqmétﬁfs%ﬁ sfBbod p@ﬁ:%bt’ﬂﬂl @beiception, cogmtwn
conti nuous therapy, for exanple for a week or nore,
hlortnesepérsonyy ety elrosrtaip @mb@@nmu@a@e nelropRYEhiaiig apeie aray z!i’le selected

e adj usted i nd| I_du Vi
B 8 BRbPvietion oY nieirede ool of By, SRR, Atfodincphiine
fdﬂﬁtaﬁ@%ﬂh@&drnﬂolﬁhﬁﬂﬁg)mst Oe[nt1ﬁ$}ﬂh<§t&| agehf, @eiotordn 2A antagonists, and

concentratjon (MEG . The MEC will vary for each
BOAISe STEioBIN 24 3gonisie estimated fromin vitro data.

Dosag ﬁ%ug&e ¢ g%g?&%( élﬁbcgiglﬂétﬁy %% f &%%ﬁoﬁ% hdenfRREBE sQBcted from the

i ndiv ract éristics an o
gdmambﬁdistmgio@la phﬁhﬂﬂmm, phlﬁ’lyfbuaéplpgl‘sdIDGS debaagmag dengisoxidil, and

| asma concen t on
Eﬁ%%élét%f 5|p € I;}H es%roB%o g(?rgp ganaéé:' n%% é]fmm the group
VésH@ing o@ocfﬂ?&ﬁfoﬁﬂaﬁlﬁtﬁ ghedlide®e ﬂ@ﬁﬁhﬂéﬁﬁee(&%nﬁ@ﬁ Q)ré'\:hlorperazme

regi msn whi ch” mai nt ai ns &{asma evel s above the MEC

{QmpeRig® ehdt thioridazine (Madlpel®)| yThe trbeerbwplposadingd group of
L

efnhidd (Rad®K Alhe debRId glotip Of ﬁfmlid‘mﬁds:hlnug beéraleatat frdre the group
related to plasnma _concentration. OlZSééThe anpun

EHIOISE L HOHGIP L8R ), Japine JLogigiae Ole%zaa@ﬁe@eﬁfia@ and
aﬁetfagﬁles(ggbg&é@?egﬂ@b%s%ﬁﬁ or& %Fb%n%ﬁh&%aﬁb%él%d from the

everit I ctlon, nner
gﬂhmpmoaklstaigl uﬁlreapedldbltee([}aamde}@) aofd ziprasigomss rdodomig). The salt of

BithSn s WO beRorale dPapaao R e Bl Ey chly ae may be

Qa&ké& @R el ghfap EcdiRistingl aFad@iplRiAck qaBilEy)N @@zmee Clozaril,
active ingredient. The pack may for exanple conprise

Gomapzine, Birafoni Gepdon, H@d@h Iapsgep Logitee, fdeliarilTjyioban, Navane,

%{(ZP’IE}% %ﬁ&gg?% i n'llgf»r At orﬁ*’%ﬁé}gp éﬁieggplﬁé/ (Seroquel), Reglan,

dispRRIAE eBerdiyl, Hetuble StelaginpmaThediay tThomzinef iTravil, Trilafon, and
associated with the cont ai ner in fPrm prescribed by a

goviErm s Phamaggubisally acesptabla seHythersel manuf act ure, use,
or Saiﬁ gfe ?H%ﬂﬁﬁ%ﬂcﬁﬁh&’ts Whi %Qle&%' &?otbﬁn reuptake inhibitor is

reflectiv approval by thé agency of the form of
télected 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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drug for human or veterinary adm nistration. Such
notice, for exanple, naybe the | abeling approved by
the U S. Food and Drug Admi nistration for prescription
drugs, or the approved product insert. Conpositions
conprising a,conmpound of the invention fornulated in a

conmpajgiBie p m@ﬁm%ﬁéihlbdﬂﬁherﬁﬁ Kl dpatiBi 28bSiek iPSelected from the group
prepared, placed in_ an approprlate contai ner, and

Feiiseting of GRMmeREANBHRoEPaR MATHEDPERt BEVAIBPIENt mﬁﬁﬂptaﬂ zomitriptan,
r%%%ﬂelaé {h(}?é%&ne%ahsgﬁﬁﬁgr Jpal o&ﬁlﬁfb‘f@éur og@lfgﬁ bﬂogmcnpune.

dis or [dB31con esdthg cadodifient, ere ingertcoseetdmin (Rak a@mIst & ACP-103 or

e SRS g S ST S ESTRANE

neuropsychlatrlc di sorder is selected fromthe group
consi sting of schizophreniG;and rel ated idiopathic
psychoses, anxiety, sleeprﬁlsorders appetite

di sorders, affective disgrders such as nmajor
depression, bipelar disorder, and depresgjon wth
psychotic feature 3d fette' s adr O

drug-i nduced psyc 3, pgychdses 3 dary to

neur odegener ati ve dirsorder Syrsuth Aefei mer' s or
Hunti ngton's Di sease. [0126]"% I n sonme enbodi nents, the
conpound of Formulae | or Gﬁﬁjclozaplne while in
ot her enbodi nents, the conpo

N- desmbly C|I@§1@cﬂhéi%mbbﬂ'iméﬁf td RrabhienA £HedistRMNIS00,907 or an
t he conpound of Formulae | or XV does not include

eradomibreicel. dby T 1QBSRBT Hys wpass Hsicrpopshof Forpplaydy .

anot her aspect, the preggnt disclosure is related to a
met hod of treating a nguropsychiatric disorder

conpri sing cont acirg. 8 -ﬂr.oeutlcally effective
anmount of a conpo or XV with
said patient. -44 ¥od t he
present disclosure
conposition conpriz?ng i I, or

XV and a neuropsychiatric agent. As used herein, a
"neuropsychi atric agent” ref@¥)to a conpound, or a

conbi t f t he S

t he b[b%n]O ei t%ﬁ]er Gtgl r e%}bggy the BI%E §réé%ﬁsére %r dlge%&gg{asa bthod of
trhz&mgmegrt@lsydhllm disbridendint mpnttmt neupmeisg adminksterimgad rsaid patient a

uro ric agents, therefore affect a.

Fogicaly sBeri® BRGH She B ERLah o Heifn 5iprfing @ compound
BEFGSRIL 0N, HOKVCARLd AdhroRRdNittid Qfbnt. @1'1 9étt 4R8®r aspect, the present
menory, etc. In certain enbodi ments,
disclogype yie rdlwmedctoag enetherh pf Hecatieg @@tu’ensychmm iserdgy dupg patient

consi.sti n | ve ot oni

P BT o Rt SR e D pifEaTF DRI G amouat of a compouna
dOPGFAUREL, AJOI K Fland @ik PHSWEANY bffectige Bhows OF @honbpsySatric agent.
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[0120]01B8] 5ok caral® grbadimsnts; fhe Pafient JBCHOR iteamaign: The mammal
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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, I, or XV and said neuropsychiattic
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group consi sting of a phenot hi azi ne,
phenyl but yl pi per adi ne, debenzapi ne, benzisoxidil, and
salt of lithium The phenothi azi ne group of conpounds
may be selected fromthe group consisting of .
chl or promazi ne (Thorazi ne(D), nesoridazine
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group consisting of resperidone (Resperida
amhltzﬂq@nsisj bl@n end @Ebdotaken) Jight Tdfer dled pthef or Iﬂaa‘c h:ma nmjeeljon of one

gﬁ?ﬁq!’ ; u m gg]g éﬁ?r %’5'?] eﬁéonngépgsf@ gc'd,g}%%m ot e gr oup

consi FﬁlBS‘]g Oﬁn BiteP IcRbadiefits (D alit fnisterirgl ﬂ%pa@bﬂﬁﬁmses administering
G ozaril,” Conpazine, Etrafon, Geodon, Hald

anapfsﬁhﬁ eompeydtas Fermwe L Brar XV mshie nemmwblamc agent first and then
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t he glﬂéé!ﬁ c ofs petdith gmbﬁdlmﬁm@»nﬁhg areppsyshighis diggsdsretobsereated by

%5mLt%g5§52]md ef 9(%111@&#1{1?%’?9% ergén? dlgcﬂﬁugoﬁa@l&?ed from the group

agoni st Is Se ec Fromthe group consisting
setafsting [ asshizaphredis i gatl aﬂlateda:damanhp:t psychcﬁses;vai)metpt deep disorders,

rlzatrlptan zom triptan, ber gol i anmant adi pe, .
FRRSHS digoTdpsy @%‘tha'e P i %&a n&%’é@?&llf’% Al disorder, and
IP\?EEQBB' Rith MychbBd 3wk A ﬁofc;iﬁétte@g%‘ijdraﬁet dm'gt]ﬁduced psychoses,

erse ser on| n 2A agonist is an anal og
pmmwcﬁ se®pd4rpap- ned8ydegdneralive disarderst sushclvpeimed’s ofr Huntington’s
Formula Xi11. H3 NI1 F NN O
EXAMPLES

Example 1 — General procedure 1 (GP1)

[0140] A mixture of an aminobenzoic acid (1 eq.), a 2-fluoronitrobenezene (3
eq.) and Cs3CO; (8 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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(X111) [0134] In another enbodi ment, the serotonin 2A
antagoni st is M 100,907 or an analog thereof. By "M
100,907," it is neant the conmpound of Formula XIV. OH

N OF (XIV) [01351 In another aspect, the present
disclosure is directed to a method of treating

neur oggXgNi atrht C Ghige dfasi NalenP ah%e% COPRCI,SI 8@  1-ethyl-3-(3-
adm nistering to said patient a erapeutically

éﬂmmlmomﬂmboﬂlmdp hlaydmecbbouide c@| e¢b e saddedrand the resulting

isin of F a ,
FRTRS, S0 5P TR Rl DRkt b st hfeid was
RI@SE With BHDAE, vashdewitls aqlicb@at Tt (DM mwmehm&ed
treatin% neuropsychlatrlc di sorder in

a.p nt . :
conpr [051 adiP AsiGUeatg ks Waingdigsae st 63 o€ T8 a mixture of TiCl,

A ' 9 &he Adsut
T PPy e s i
aﬁﬁ)lsﬁbtre(bﬁt H0Me wvepsgichaat ther aﬁg\ecﬁ o tﬂ@@ﬂ @dorh rieroparataien Aqueous

B U MGt rS RS wiRng SerBiT Eing af FRIFE the aqueous

@ﬁésé wisARRhd & wHNBIGAC P2 45, AdedSs Na@s(2 Mshespddgbittie aqueous
ows, primates, such as nonkeys, chinpanzees,,

ghase untihel bericreniesion wias ahiatecdesddle pskiag sthp@n%q wgﬁ gxtragted with
Lt e e s

FRidple OpD HIHcdro HAF(Fipemzin, 1 —ﬂh-,SH@cllbéﬁ@ﬁmiflS‘Hﬂ_ﬂZenme (166J085F1)

neuropsychiatric -46 agent nearl i mul t aneousl y.
These enbodi nents include those dn i ch the conpound
of Formula | or Il and the neurg chiatric agent are
in the same administrable-egpPegition, i.e., a single
tablet, pill, or capsul e, Jl e sol ution for

I ntravenous i njection,clor & 3j I nkabl e

solution, or a single dragee FHormml ati on or patch,

cont ai 0 ' t | jyn €mino-5-
o b R o S AR 9 8l B i
aﬂMdbleﬁdi@&Hl(ﬁ(SﬁﬁﬂglmﬂnInoﬂmerbrﬁacﬁeﬁ] ecqi)a:tnh@fth]PBto give 6.1 mg of the
directed to take the_separate ¢ SIII

§HlpaprpetRd (S04 O85F D). Mso&él)p?‘f’fl i o i’&ﬁe@’%@ 100/85.

the other or that one injection of one conpound is

?tidep%iasgﬁh%]@’o‘r@ﬁl K@ﬁeﬁhﬂﬁ 198 e BEYEL WUPEb67085F6

I sterlng
step conprises adm nistering & Nbf the conpound of
Formula I, Il, or XV and the n ﬁgbsychlatrlc agent

first and then
@bc
H

[0145] 2-Fluoronitrobenzene (212 mg, 1.5 mmol) and 2-amino-3-chlorobenzoic
acid (86 mg, 0.5 mmol) were reacted according to GP1 to give 5.3 mg of the title
compound (166 JO85F6). MS (ESI) 313 (MH™Y. Purity for ME" (UV/MS) 100/95.
1-yl)-5H-dibenzo[b.e][1.4]diazepine (166JQ85F2

Example 4 — 2.8-Dichloro-11-(piperazin-
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adm ni stering the other one of the conpound of Fornula
I, I'l, or XV and the neuropsychiatric agent. In these
enbodi nments, the patient nmay be adm ni stered a
conposition conprising one of the conpounds and then
at sonme tinme, a few mnutes or a few hours, |later be
adm ni st ered anot her conposition ri sing the other
one of the conpounds. Al so incliuded in these

enbodi nents are those %p whi cfy tNe‘patient is
adm ni stered a conposi Tl npNi si ng one of the
conpounds on a routine o ti @ cibasis while

receiving a conposition conprisinag/t he ot her conpound
occasionally. [0139] In certalin enbodi nents, the )
neur oflHy6hi atseCidomi-S finatenitrbbenaene (268t exf, bly5 mimel) and 2-amino-3-

t hods and. CO unds of the present di sure, s
SR i e g B oD URe e PR B G IR 1 G Ay 48 e of he
and cotpainad 6aiCRBRL N MS ity MIST @BpMS) 99/99.

di sorders, appetite disorders, affective disorders ) )
Examnp e ar feBrontos?-aloront Inpineraziy- Lybdfdi-dibgrge[b.e][1.4]diazepine
g&fﬂ‘ﬁﬁéﬁ,ﬁn with psychotic features, and Tourette's

;. drug-induced psychoses, psychoses secondary
t o neurodegenerative di sorders S(ﬁﬂNHN zheimer's or
Huntington's D sease. EXAMPLES E§énple 1- Genera

procedure 1 (GPl) [0149 m Ne“of an ami nobenzoi c
ogf;g

e

acid (1 eq.), a 2-fluor bbenezene (3 eqg.) and
Cs2CXB (3 eq.) in DWW wa te OC for 1 hour,
and then allowed to obtain rHo nperature. The
m xture was diluted with water and washed with Et OAc

(2 x) [01p0h 4115-Broma-Zafieprreiirehagenes (B4, menals® go@ed sl 2-amino-5-

the eous.. S i ): r S, :

BB U A 00,y Rk DA e 50 ma o
Aty tothpoma qd166 IOSIFs NRISSHSHAS (MIH3. uninsop NI a@eNIIi100/96.

Et OAc (3 x) and the conbi ned_organi c. phases ._wer.e
E 2 6 / 2-Chlorgtldr(gipgrazine Layld-8-trj Juorgmethyl-5 4~

S - aya

n Sk (13siSEsrT
ki épropy carpodi i m de hydrochloride (3 eq.)

was added and the resulting m xpAir¥iwas stirred at
roomtenperature for 1 h, and th oncentrated. The
residue was diluted with Et Of washed wi th aqueous
NaOH (2 M and concenfrat 31 The residue was
taken up in di oxane and adged w-&t ure of Ti Cl4
(1.1 eq., 1 Min toluene) andpi perazine (5 eq.) in
di oxane at 50C. The resultinﬂ mxture was stirred at

100C BM4B1 ni gHtluorgriguitrplenzeiriflugnids t3d4oBeald WBih and 2-amino-5-
'Fnﬁg?)%gﬂow &1(} &?%‘Eg ‘b nﬂfﬂg r}/&%e Mact\é@ﬁccﬁfﬁﬁgéj%)tn(g? 1: ﬁ%ilvet %% mg of the

ure unti he”sol uti ecane aci d
gl eangound (166 JO85F7). MS (ESY) 381 (MH"). Purity for MEL" (UV/MS) 100/95.

Example 7 — 6-Chloro-11-( ninerazin— 1-yD)-8-trifluoromethvl-5H-
dibenzo[b,.el]1.4]diazepine (189J077B)

Cl
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phase was extracted with EtCAc (2 x). Aqueous NaCH (2
M was added to the aqueous phase until a basic
sol uti on was obtained and the resulting suspension was
extracted with EtOAc (3 x). The conbi ned organic
phases were concentrated and purified by HPLC
Exa”pL(ﬁdlg] 3-Chloro-4-fluoro-5-nitrobenzotrifluoride E366 mE 1.5 rnmol) and 2-
7-Di chl oro-11- S}pl per azi n-1-x)-5H di benzo
pqzwgs 1665 M1 maml) were reactyd @cording tacfP1 |tp g1ve 28 mg of the

i e

Exmple\Ber B-Cheactl dpiacadindiNys HalikeRko[be](didd afzpibe rmSOFEB 5B)

the title conpound (166 1085171). (ESI') 3.47
(Mt). Purity for M+ (UV/ MS) 10 Exanpl e 3
-2-Chloro-I1-(yiperazin-I-yl)- SFL enzo[b e][1

4] di azepi ne (166J08B5F6) CQ ; N H [ 0145]

2- Fl uor oni trobenzene (21 I) and

2- am no- 5- chl or obenzoi oci7a , 0.5 mol) were
reacted according to GP1 to |We -3 of the title

K/g{m?tg@?‘%)l 6?«2}8‘%81562 EX%mFrgé%&e%;g%é lﬂjtgl El] ii fh&% _ahfhobenzoic

aipi (088 azZg, nt.Q-ynp b Shbrdlrbatbﬁoédaoﬂhrigltﬂmllameglvﬂei.o mg of the title
166J085 48 CNH N d H 146
ORI B L GIFERSEL oS (S i g M 6T VM) 994860

ZxaAb1R0- 9- chl of BhENZ PIkoRCH 1dpifREz1D1 -8 577- BBk ﬂ?ﬂ E4]diazepine
reac%ed according to GP 1 o gﬁve 2.8 ng of the trtle

(I69FBaGA) (166 JO85F2). MS (ESI) 347 (MH). Purity for
MV (UV/ MS) 99/99. Exanple 5 -

8- Brono- 2-chl oro-11 - (pi perazin-| @HSH- di benzo[b.e][1
. 4] di azepi ne (166JCB5F3) N

N
H

[0151] 5-Bromo-2-fluoronitrobenzene (660 mg, 3.0 mmeol) and 2-amino-6-
chlorobenzoic acid (172 mg, 1.0 mmol) were reacted according to GP1 to give 5.0 mg of
the title compound (160FE36A). MS (ESD) 391 (MH). Purity for MH" (UV/MS) 94/87.

Example 10 — 8-Bromo-2-methyl-11-{piperazin-1-y)-5H-dibenzol5,.¢|[1.4]1diazepine

(160FF40C)
(‘NH

X Q} '

[0152] 5-Bromo-2-fluoronitrobenzene (660 mg, 3.0 mmeol) and 2-amino-5-

methylbenzoic acid (152 mg, 1.0 mmol) were reacted according to GP1 to give 7.9 mg of
the title compound (160FE40C). MS (ESI) 371 (MH"). Purity for MH" (UV/MS) 100/100.

Example 11 -~ 4,8-Dichloro-11-(piperazin-1-

(160FE41A)
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CO NBr N. NC HJ[0147]

5- Br onp- 2- f | uor oni t r obenzene (330 ng, 1.5 mml) and
2-am no-5- chl orobenzoic acid (86 ng, 0.5 mmol) were
"reacted according to GP1 to give 8.0 ng of the title
conpound (166 JO85F3). MsS (ES! 391 (M. Purity for

MH (UV/MS) 100/96. Exanple 6 - NH

2-Chl oro-11-(pi perazin-1-yl)-8-tAifl
di benzo[ b. e] 11. 4]d|azeQ£ne (166J
N C HJ[0148] 4- Fl uor 02 f ob
nmg, 1.5 mmol) and 2-am no chl

ng 0.5 Mol ) were reacted acq%r to GP1 to give

0.3 ng of the title conpound é 6 JO85F7). Ms (ESI)

381 W. Purity for MV (UV/ M5) 100/95. Exanple 7 -

6- Chl §683] | - CpihdendzfluerdaiytbhenBerter {F27uongo ied h’ninbl)Smhd 2 amino-3-

gj’_‘ibe%zo b %i@?hﬁéﬁz@ g:!n?o‘i) %r%%gac engccordmgC%o GP1 E) give 4 6 mg of
%m@ﬁie%ﬁlpéuﬂd {AOOFEA AN MK RS 201 vaﬁmtgqox(mﬁ (og/M) 85/70.

- an1noben20|c aci d nmol ) were

oronmeth 11

7 1 FN FN b
nzotrifluoride (314
enzoic acid (86

(18910778) M5 (ESI) 381 (I\/HO) Purity for MW
9/100. Exanple 8 -

7-Chl oro- 11- (U|perazn|-l-vll-5FL nzzo[)b.e][1, 4] di
azepi ne (160FE35B) --/

[0154] 5-Chloro-2-fluoronitrobenzene (527 mg, 3.0 mmol) and 2-amino-5-
methylbenzoic acid (151 mg, 1.0 mmol) were reacted according to GP1 to give 7.1 mg of
the title compound (160FE41B). MS (ESI) 327 (MH"). Purity for MH' (UV/MS) 100/94.

Example 13 - 8-Chloro-2-fluoro-11-(piperazin-1-yI)-5H-dibenzo[b.e][1.4]diazepine

(160FE42A-F3) .
()

[0155] 5-Chloro-2-fluoronitrobenzene (264 mg, 1.5 mmol} and 2-amino-5-
flnorobenzoic acid (78 mg, 0.5 mmol) were reacted according to GP1 to give 21 mg of the
title compound (160FE42A-F3). MS (BSI) 331 (MH"). Purity for MH? (UV/MS) 99/98.
3.8-Dichloro-11-(piperazin-1-yl)-5H-dibenzo[b.¢][1.4]diazepine

(160FE42B-F4)

Cl
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/' N~N C I aN\ H_[01501

4- Chl oro- 2-fl uoroni trobenzene (528 ng, 3.0 mvol) and

2- am nobenzoic acid (138 ng, 1.0 nmol) were reacted
according to GPI to give 5.0 ng of the title conpound
(160FE35B). M5 (ES1) 313 (MHt+). Purity for M (UV/ MB)

99/ 86 {0185 IseCHoro-2-fluoronitrobenzene (264 mg, 1.5 mmol and 2-amino-4-
8Brom)I-chIoroII-(plperazm1 I)-5H-d|benzo ;‘Ll
clalperbgrai W(Sélw égt@mp Dowre macir! agcopdingtp)GP1 to give 9.4 mg of the

glfl &Hg uédfd(ﬁ)? jz)m c@gf 7?@%%@%%6%”@%?0;9@7'

Feanbied 4% ot dioHBrobm, SEflofo] Igipierdzid]1y)-58i-dibeiwe (b &]( 1.8]diazepine

Ko&ggzg §il6OFE36A). M5 (ESI) 391 (MT+). Purity for
94/87. Exanple 10 -

8- Br onp- 2- net h( pi per azi n- 1- yI ) - SkdiHbenzo[ b. el 11, 41di a
zepine (160FE40C) CO Br N a N [ 0152]

5- Brono- 2-f | uoromtrob&nzene , 3.0 nmmol) and
2-am no-5 net hyl benzoi T ™ Tng, 10nm3|) wer e
reacted accordlngtoGP |v of the title
compound (160FE40C). Ms (ESI) MT‘ . Purity for

MH (UV/ MS) 100/ 100. Exanpl e 11 -
4, 8- Djoabtor osn}mpmeﬂucammlbenyme Ei38dinige 18z [runel) [ dnd4 2ehmino-5-

| azepi ne FE4A1A cl
bromobenzmc a01d6 & E mg, .0 mm 1,)\Iwere reacte'& accordlj;'lg fo GP1 to give 20 mg of the

title compound (160FE43A-F6). MS (ESI) 391 (MH+) Purity for MH" (UV/MS) 100/100.
16 3.7-Dichloro-11-(piperazin-1-yI)-5H-dibenzolb,e][1.4]diazepine

Example

(160FES8D1)

ci
[0158]  4-Chloro-2-fluoronitrobenzene (263 mg, 1.5 mmol) and 2-amino-4-
chlorobenzoic acid (86 mg, 0.5 mmol} were reacted according to GP1 to give 3.1 mg of the
title compound (160FES8D1). MS (ESI) 347 (MH"). Purity for MH" (UV/MS) 63/83.

Example 17 -~ 8-Bromo-3-chloro-11-(piperazin-1-vi)-5H-dibenzo[b,e][1.4]diazepine

(160FES8D3})
(‘NH

oG

[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 (160FES8D3). 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]1diazepine (160FE58D6

-52-



[ 0153] 5-Chl oro-2-fluoronitrobenzene (527 ng, 3.0

mmol ) and 2-am no-3- chl orobenzoic acid (172 ng, 1.0
nmol ) were reacted according to GP1 to give 4.6 ng of
the title conpound (160FE41A). M5 (ESI) 347 (IVH). '
Purity for MW (UV/M5) 95/70. Exanple 12 -

8-Chl oro-2-nmethyl -1 |- (piperazi NHLl) 5H di benzo[ b
elf 1 4]diazepine (160FE41B) N.  H[0154]

5- Chl or o- 2-f | uor oni t r obenzeng, ng, 3.0 mmol) and
2- am no- 5- nethylben20|c d“( 51 ng, 1.0 mol) were
reacted according to GPl gi V, of the title
conmpound (160FE41B). SI Purity for

MH (1 JV/IMS) 100/ 94. Exanple 13 -Cl
8- Chl oro-2-fluoro-I1-(piperazin-1-yl)-5Hdi benzofb. el f
1, 4] di0ds8hi né- Fl(tqemrrm.z\em:{)llmg, NS apmed) apd 2qqpmo-gchlorobenzoic

L«Q&S(?JS %,Cg |50ﬁ:1910§ gvl Iléo{eg&!ﬂ rag&?ﬁﬁg N& élgp?c}?v %25m§ of the title

uor obénzoi

mmp@unmr@meam)eu{sa@swm@m » FGRLy foomir\(@wsmonﬂo
title coppound (160FE4 'F-)1 R I S

élbgn 5 ng 1dLsihdt ﬂggF 1 yl )-5Hdi benzofb.el[1, 4] d

I aze ne Cl NHCQ -51 [0156]
5- Chl or o- 2- fluoronltrobenzene (26 + 1.5 nmmol ) and
2-am no-4- chl orobenzoi ¢ acid (86 / 0.5 mol) were
reacted according to t M 8 4 mg of the title
compound ( 160FE42B- F4)F S1) \347 QM. Purity for
Mi (UV/ MS) 99/97. N

H

Cl

[0161] 4-Fluoro-3-nitrobenzotrifluoride (314 mg, 1.5 mmol) and 2-amino-4-

chlorobenzoic acid (86 mg, 0.5 mmoi) were reacted according to GP1 to give 2.0 mg of the
title compound (160FE58D7). MS (ESI) 381 (MH") Purity for MH? (UV/MS) 100/100.
Example 20 — 7-Chloro-2-methyl-11-{piperazin-1-y1)-5H-dibenzo[b,e][1.4]diazepine

(160FES58E1)
(“NH

Boece

[0162]  4-Chloro-2-fluoronitrobenzene (263 mg, 1.5 mmol) and 2-amino-5-

methylbenzoic acid (76 mg, 0.5 mumol) were reacted according to GP1 to give 1.1 mg of the
title compound (160FESSE1). MS (ESI) 327 (MH"). Purity for MH" (UV/MS) 100/90.
EBxample 21 — 2-Methyl-11-(piperazin-1- i
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Exanpl e 15 -

2- Brono- 8-chl oro-11- ( pi perazin-|-yl)-5H di benzol b. el i

, 41di azepine (160FE43A-F6) N C N, / N Br H[01571

5- Chl oro-2-fl uoroni trobenzene (528 ng, 3.0 nmol) -and

2-am no- 5- bronobenzoic acid (216 ng, 1.0 nmmol) were

react ¢gi B CordirfigrohfrBBhzcho zgz\ﬁf‘g 2@ o N%fan& bfamlﬁd §Jn?ethylbenz01c
conpound 160FE43A- F6). M5 % &‘ Purit

NFid (7O\mEs)P.51 aondl Overe B@awm@cggmg to GP1 to give 6. 8 mg of the title

A B B

amgl 4- ChI Q2 0- 2- f |-uor oni RivIEEVZIBRA@idcREh- tvgl)-8lufluoromethyl-5SH-
chloroben20|c acid (86 ng, 0.5

$OLy azepg (LOFER8EYg to GPI to give 3.1 ng of

the t|tIe conpound (160FE58DI) NmESI) 347 (MH).

Purity for MV (UV/ M5) 63/ 83. 17 -
8-BronD-3-chIoro-II-(pfoera2|n -5H-di benzo[b.el[1

.41di azepi ne (160FE58£3 NN H Cd [01591

5- Brono- 2-fl uoroni trobenze 1.5 mol) and

2- am no-4- chl orobenzoic aC|d 0.5 mMmmol) were

reacted according to GPlI to glve T1 ng of the title

C onpo{ing4] 16 G%ﬁ&ﬁ%—mhh&n(z&ﬁﬂ)mﬁ&l (A1MHhg, P irdoyolf afid amino-5-
UV/ MS), 90/

Rsngaiq geid 27 %@ga% ﬁmFOIW“}fe st Besording PR L tuygivs h2ang of the
I@i'tl@ Borhp ARG RSUPEE SEPZMS (BST) 361 (MHY). Purity for ME' (UV/MS) 100/85.

Example 23 —  8-Chloro-4-methyl-11-(piperazin-1-vl)-5H-dibenzol b, el{1,4]diazepine
{160FE74C)

NH

N
N ; ;
H

[0165] 5-Chloro-2-fluoronitrobenzene (1.06 g, 6.0 mmol) and 2-amino-3-
methylbenzoic acid (302 mg, 2.0 mmol) were reacted according to GP1 to give 4.8 mg of
the title compound (160FE74C). MS (BESI) 327 (MH"). Purity for MH' (UV/MS) 97/90.
Example 24 — 1,8-Dichloro-11-(piperazin-1-y1)-5H-dibenzo[5,e][ 1,4]diazepine (203FE03

(“NH

CIU %

[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 (EST) 347 (MH"). Purity for MH" (UV/MS) 100/99.
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NH NN H C [0160] 2-Fluoronitrobenzene (212 ng,

.5 mmol ) and 2-am no-4-chl orobenzoic acid (86 ng,

5 mol) were reacted according to GP1 to give 2.2 ng
f the title conpound (160FE58D6). Ms (ESI). 313
(M) . Purity for MH (UV/ MS) 90/100 Exanple 19 -

%X% ! ¥ehzoPble][1.4]diazepine
enzo e I azepi ne F

ﬂﬁ_ﬂgﬁlbl] 4-Fl uor o- 3- ni t robenzoti f I uori de (314 ny,
1.5 mmol ) and 2-am no-4- chl orobe i acid (86 ny,
0.5 mmmol ) were reacted according <o | to give 2.0 ng
of the title conpound (160FE58D7N~M5 (ESI) 381
(MHF). Purity for M+ (B sy M€/ 100. Exanple 20 -
7-Chloro-2-methyl -1 | -(pi zin- 1) - 5H-di benzo[ b
elll, 41di azepi ne (160FE58 N~N C I N/

H 10162] 4-Chloro-2-fl uor oni4 r obenzene (263 ng, 1.5

| 2- d
nmrTlr)]oI) \'I?\ig]r e ?sg%lg) egzggg%p%} 8{}%124 G@fdt 0 vej'@. #&gl)ofand ia
&ﬁlﬁh}{l&iﬂ}&hﬁc QodFReNGe( 1.8 &ggﬁgg&ﬂe red\t&d(alESir)ianZJ GPvHb give 1.6 mg of
0 anpl.e .
She Stlapopmgrod (15615 oS (RS 391 gMEﬁL B ooy (UVIMS) 90774,
ehebrhp bl SGERIAN Grd-LBREFREED) CO N

[0168] A mixture of an aminobenzoic acid (1 eq.), 2 2-fluoronitrobenezene (3

eq.) or a 2-chloronitrobenzene (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).

[0169] 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.

[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;S04), and concentrated.

[0171] The residue was taken up in dioxane and added to a mixture of TiCls
(1.1 eq., 1 M in toluene) and piperazine (5 eq.) in dioxane at 50°C. The resulting mixture
was stirred at 100°C over night, and then allowed to obtain room temperature. Aqueous
HCI (2 M) was added to the mixture unfil solution became acidic and then the aqueous
phase was extracted with EtOAc (2 x). Aqueous NaCH (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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Nz~ N H -53 [0163] 4-Fluoronitrobenzene (212 ng, 1.5
mmol ) and 2-am no-5- et hyl benzoic acid (76 ng, 0.5

nmol ) were reacted according to GP1 to give 6.8 ng of

the title conpound (160FE58E6). Ms (ESI) 293 .

(IVI13+). Purity for M+ (UV/ M5) 100/100. Exanple 22 -
Zxivebityd7-1 48 (NENSbAZL B pErayin 1-30 5L cﬁﬂaé&b%llhé’lﬂraﬁéﬁmf: (1661028)
di benzo[b. el [ 1, 4] di azepi ne (160Ft58E7 FFN
[0164] 4-Fluoro-3-nitrobenzotrifl He (314 ng, 1.5
mml ) and 2-ami no-5- methyl benzoi id (76 ng, 0.5
mol ) were reacted accoridi bg_ to give 1.2 ng of
the title conpound (160FH (ES1) 361 (WH).
Purity for M+ (UV/ MS) 4 2% pl e 23 -

8- Chl or o- 4- nethyl-ll plpera2|nHI -5H-di benzo[b. el [1

RLE SN i NI KR LT P

%n&[ﬂb@ﬁko% 5@& bﬁ’g‘ Q%ﬁo{ﬂ)%é}le fe%@t%d HEborcﬁnQ td PR Yo ¥RE @6 mg of the
react ed accordln of, the tltkih

é@mmwm@@@zﬁms mrxﬁgu&% ' rlvﬁmmw
Mol ARl

: » . /1=, 5"
[Hﬁﬂgamp (203FE03) CO N CI ~ N C 0166]
5- Chl or o- 2-fl uoroni trobenzene (1.0 ., 6.0 rmol) and
2-am no-6 chl orobenzoic acid (343 120 nunol ) were

reacted according to Gggi%g:éife ng of

N
H

[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 (ESD) 347 (MHE"). Purity for MH" (UV/MS) 81/98.

Example 29 — 11-(Piperazin-1-yv)-5H-dibenzo[b,e][1.41diazepine (160FEI9A)
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-Fluorg-11-(piperazin-1-vI}-5H-dibenzol 5,2l 1.4]diazepine (160FE13C)
NH

N
F\C[NME >
N
H
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the title conpound (203FE03). MS (ESI) 347 (MT).

Purity for M3+ (UV/ M5) 100/99. -54 Exanple 25 -

8- Brono- 5- net hyl - 11- (pi perazin-1-yl)-5Hdi benzo[ b.e][1
~.4]diazepine 166JB2 CN N Br ~ N_/ N/ b [0167]

5- Brono- 2-fl uor oni t r obenzene (580 ny, 2 6 mol ) and N

nmet hyl ani r eagt JR
accor ‘lﬁ%ft 0 d&?@%@?‘%@%e@g rggj]s l?lg’ Iagd gorrpo(go%gzmc acid
(AB6:ER 2 mmMP wdrSidactdd beddultihg tPGPRtty gm 8 Wl-ﬂi-g et HeMB)e compound

Ao EXTD & SR U B b 10108
bRy onigt r ohenezgo@idedhziehyd)-5@-diBenzo{b,e1[1,4]diazepine-8-carbonitrile
Z2-choroni trobenzene Eé eq.), and Cs2C3 (3 eq.) in DW

WEFRE3Ped to 140C for 1 hour, and then allowed to
obtain roomtenperature. The m xt as diluted with
wat er and washed with Et QAc (2 x<; 0169] Et OH and
Na2S204 (5 eq.) was added to tpe Hegdeous phase and the
resulting mixture was SHGxrad 1 h. Agqueous HCl (2
M was added to the m xtu and n the aqueous
phase was extracted wi th Et"OACN and the conbi ned
organi c phases were concent r af'ed. [0170] The residue

vas t &) UP 4-Qnxd- @ﬁﬁro@&ﬁohl’&ﬂe r@sel %' B9 AmelUb& Wesninobenzoic
stirred at 130C over night. The m xture was dlluted

weitl (2B @ac? mnedhwerewgacted gqtommag @&%@@%4 7 mg of the title compound

(BEFERoRR LA OB ERER R MY BRIROREE S

R apl¥3et-Ug-Brétho-T1 - Gligerafid-1 J!/D‘%fﬁﬂ dibknd[b.e][1 dldigeeine AIOFE19E)
pi perazine (5 eqg.) in dioxane at 5 % The resul ting

m xture was stirred at 100C over j\wt, and then

allowed to obtain roomten‘peraturﬁ Aqueous HA (2 M
was added to the mxturiﬁr N:s@l uti on becane acidic

and then the aqueous s o acted with Et OAc
(2 x). Aqueous NaCH (2 I\/p ,,

to the aqueous
phase until a basic solution wids bt ai ned and t he

resul nsi o racte
The. clBrhed e ui £oiREeBEbRRRL T &g Al ahf 2 hinobensoi
Fﬁbiﬁl(ﬂ’ﬁ’éﬁﬁgm/ nidﬂilﬁvereﬁf&m@&aﬂ@ir@n@ ?o 6PZ to give 15 mg of the title compound

-Dichloro-11 erazin-I-yl ) di benzoBb el
41@}1?52@@ MS( . Purity for (UV/MS) 100/100.
Example 33 — 8-Methyl-11-(piperazin-1-yD)-5H-dibenzo[b,e][1.4]diazepine (160FFE19F)
NH

e

[0178] 4-Chloro-3-nifrotoluene (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 (ESY) 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 mi). The resulting mixiure

was then heated at reflux for 18 h, The temperature was decreased and the THF removed at
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NC ~NC I / N\ H [0172]

1, 2-Di chl oro-4-fl uoro-5-nitrobenzene (1.26 g, 6.0
nmol ) and 2 am nobenzoic acid (274 ng, 2 mol) were
reacted according to GP2 to give 16 ng of the title
conpound (166JC(28). MS (ESi) 347 (MH). Purity for MW

|l e .28 - - . :

PR Baspay et Res R, 0t fy femafning il o gpiee s
khéediaf 88 Mtdr 2116 GheR:tianb s Emdived atbredudedHprep@itd 23d the remaining
4- F| uor o- 3- n|trobenzotr|fluor|de (1.25 g, 6 nmol) and
2rgivicrsbeiy i Rrifigd Py HP284 ng, 2 nn ol ) were reacted
according to GP2 to give 12 ng of the title compound
(166J@3) M5 (ESI) 347 W. Purity for

FikaB i luer§-piperazin-1-yl-11H-dibenzo[ b
- 11 (Pl pera2| n-1-Y)-5Hdi benzo] b](aL[\]ﬂi 4] di azepi ne
(160FE19A) CO ~ N/ N H [0174
2- Fl uoro-nitrobenzene (847 ny, I) and
2- ani nobenzoi ¢ acid (278n 2\' rgol ) were react ed
according to GP2 to give e title conpound
(160FE19A). Ms (ESI) 279 ( rity for MWV
(UV/ M5) 100/100. Exanple 30 - 8-Fluoro-|
| - (pi persagi n-3I-Fiudjo-6t-tctheRgipézia]lf1)- 41 Midéeapi[belazepine (31 mg,

( 160FE19C) CO FN N - 56 : .
1 mmol) was reacted according to GP3 to give 8 mg of the title compound isolated as

oxalate sait (160FE02). MS (ESI) 296 (MH"). Purity for MH" (UV/MS) 99/100.
Example 36 - 2-(Trifluoromethanesulfonyloxy)-11-(piperazin-1-y1}-5H-

dibenzolb,.e1[1.41diazepine {160FE13A

N
Nz
- ﬁ pos
g xF
FF

[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 (EST) 427 (MH"). Purity for MH' (UV/MS) 95/98.
Example 37 = 2-(Trifluoromethanesulfonyloxy)-11-~(piperazin-1-yl)-SH-
dibenzolb,e][1.4]oxazepine (160FE13B

N
O
0
© 530,
X
FF

[0182] 2~(Trifluoromethanesulfonyloxy)-11-(4-methyl-piperazin-1-y)-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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[01751 2,5-Di fluoronitrobenzene (955 ng, 6.0 mml ) and
2-am nobenzoic acid (274 ng, 2 mol) were reacted
according to GP2 to give 8.9 ng of the title conpound
(160FE19C). Ms (ES1) 297 (M'). Purity for MW (UV/ M5)
99/97. Exanple 31 - | 1-(Piperazin-I-yi)-5Hdi benzofb
el i 41di azepi ne-8-carbonitrile (160FE19D) CN N NC
,a, | NbD H[0176 4Ch|or03nltrobiefnzonltrllle(l 10

' ' B I\/IS(ESI) 304 (M). Purity
for MT" (UV/I\/B) 100/86 Exarrp - 8- Brono-|

| - (pi perazin-1-yl)- 5H— di benzo[ 1 41di azepi ne
(160FE19E) CO N Br 7
SBrormeIuoronltr g 6.0 nmmol ) and
2- am nobenzoic acid ( ) wer e reacted

(160FE19E). MS (ESI) 357 (MT). Mt (UV/ MB)

100/ 100. Exanple 33 -

8- Met er - X | i -1-
(100rLBEP " gt Rk 8?*%%?55139%’@‘1’%’%%%. R Y racin 1)
(SH- @iBezgao[Eie]Ql Adilz3pien@2 2ag B lnobel) »ak ceagieil dcco(@mtm@PB @ give 3.2

(B of £ & FRU (L CTROPENOR) (B DRV SeRm Rt wvines)

Rwoioy. for M T- (UV/ M5) 70/ 70. Exanple 34 - GCeneral

rocedure 3 (GP3 0179] 1-chl oroethyl chl orofo te
? 7 ( ) [ N riflugromethane o vioxy)-11- n:g)%razm-l v1)-5H-

according to GP2 to give 15Hrrg ”@Ftl e compound
PurD

dibenzo[b.e] 1,4|d1azepme ( 160FE13D[

NH

w4
7O
F £ 9} N
H
[0184] 8-(Trifluoromethanesutfonyloxy)-11-(4-methyl-piperazin-1-yl)-54-
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 (MHY. 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 TiCls (1.1 eq., 1 M in toluene) and the amine (0.5 mmol) in dioxane at 50°C or
to a mixture of TiCls (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 HC1 (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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N- net hyl pi perazine derivative (0.1 mol) dissolved in
THE (2 mM). The resulting m xture was then heated at
reflux for 18 h. The tenperature was decreased and the
-THE renoved at -57 reduced pressure. Methanol was’ -
then added to the remaining oil and the m xture was

shaksk Al- 6hEidQhzid1R1)-dhs - 8BtATan thia% fl%m?ﬁq)?t
reduce pressure an e remal ni ng crude produc was

purified by HPLC. Exanple 35 - NH
3- Fl uor o- 6- pi peraziu-1-yl -1 \b/e%zo[ b el azeni ne

(160FEO2) N F N, [0180]
3- Fl uor o- 6- (4- net hyl - pi pln- ) 11H di benzo[ b, e] a
zepine (31 ng, 0.1 nmol ~afas @r ed according to GP3
to give 8 rTg of the title conpourd isol ated as

oxal a@ﬁﬁg 9@%8@% Hﬁ?é (2 2)11121% ngM_E3 Fl)ll:l’lé,i t(ylf%mol) and

@1p(eﬂazm‘e| 4 nﬁglélmﬁm&ﬂp{vémnyiwadye)ccdﬂn{gmo [:(E[Péafd glv& 3y1| J)Hgﬁi‘ﬂ the title

gf&ﬁ?%ﬁkgﬁﬁé ?ES@I)Z O 6191151%[ or (UV]MS) 97/90
%xslﬁ ﬂefzizUD[Ifl QLS

-T-yI) - enzol b, €] I azepl ne . U.
6OFE L) reacted accor di ng to GP3 to give 3.0 ng of
the title conpound (160FE13A). M ) 427 (MH).
Purity for M+ (UV/ M5) 95/98. Exanphe 37 -
2-(Trifluoromet hanesul f onyl oxy) - 1fl-¢ui uer azi n- 1-yl ) - 5H
- di benzo[ b, ell11, 410xa i FE13B) N \ NI / O_
OC/\ F F FF

O S

[0187] 2,3-Dihydro-1,4-benzodioxino[6,7-5][ 1,4]benzothiazepin-11(12H)-one
(29 mg, 0.1 mmel) and piperazine (43 mg, 0.5 mmol) were reacted according to GP4 to
give 1.9 mg of the title compound (160FE17B). MS (ESI) 354 (MH"). Purity for MH"
(UV/MS) 99/95.
Example 43 — 8-Chloro-11-[1.4]diazepam-1-vl-5H-dibenzo[b.e][1.4]diazepine (160FE16A)

®

o

[0188] 8-Chloro-5,10-dihydro-dibenzol4,e][1,4]diazepine-11-one (25 mg, 0.1
mmol) and homopiperazine (50 mg, 0.5 mmol) were reacted according to GP4 to give 12
mg of the title compound (160FE16A). MS (ESD) 327 (MH"). Purity for MH" (UV/MS)
95/93.
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[0182]

2-(Trifl uoronet hanesul f onyl oxy) - 11- ( 4- net hyl - pi perazi n
-1-yl)-5H dibenzo[b,e][1,41loxazepine (39 ny, 0.1
-mmol ) was reacted according to GP3 to give 11 ng of
the title conpound (160FE13B). Ms (ES1) 428 (MH#4).
%Jcran'bl(e faar _ M. MM} HAM ARDD, €11, 2R A6 EB1 8-vBBN NV-dimethyl-ethane-
8-Chl"oro- Z_(TiTTuor onet hanesul fonyl'oxy) -1 1- (pi perazi n-
| L3 fidpmdie (1GOFRL6RNT b el [ 1, 4] di azepi ne (160FE13C) NH Cl
aN: 8 [0183] N

8-Chloro-2-(trifluoronethanesul fo Noxy) 11- (4- met hyl -
pi perazin-1-yl)- 5H di benzo[ b, e]]| 4] di azepi ne (42 ny,
0.1 mmol) was reacted according tQ,GP3 to give 3.2 ny
of thhe title conmpound (&60E l\/S(ESl) 461 (M 3').
Purity for M+ (UV/ MB) %ﬁ nmple 39 -

8- (Trifluoronethanesul fon

E ' perazin-1-vl)-5H
di benzo[ b e]rl 41ddi azepi ne (168FE¥3D) CO N FCS. O N
FFO1l / N H

8- ( Tril9389br on%hﬁ@ﬁ%gapﬁgwﬁ%%ﬁjnzg[f A 4erpings| epea 35 me 01
i ?)méwgﬂ DR [e@ny?dr&éalﬂingl(al%ﬂ)g es ﬁﬁﬁolﬁrgver@ réacmc&ordmg to

eact e accordln to GP3 to ve 2.
{64 & GoerpOumelof F6ORRIBDpoEGBBR}OIO WY R S (VIFS). Puriy fo
WM&M%@Q 100/ 100. Exanple 40 - GCeneral
pﬁg‘* ﬁ)) [0185] A mixture of appropriate
| Behmme 49— JNmsvctmotonsfgtummeb a4 Jattdeiné-01 -&l)-Mividieth-ethane-1.2-
of TiCl4 1l eq., 1 Min toluene) and the amne (0.5
ne 0 e at 50Cor to a mxture of TiCld (2.2
eq., 1 Min toluene) and the amne (1.0 mmol) in
di oxane at 50C. The resulting m xtjure was stirred at
100C over night, and then alloweg—tNg_sebtain room

tenperature. Aqueous HO (3 ni, M was added to the
aqueous m xture and then the aqheious phase was

extracted with Et OAc (& 7 Aqueous NaCH (6 nlL, 2
M was added to the aque phagenzand the resul ting
suspensi on was extracted N (3 x 3nrL). The

conbi ned organi ¢ phases were €oncéntrated and purified
by HPk§300]  8-Chloro-5,10-dihydro-dibenzo[b,e][1,4]diazepine-11-one (25 mg, 0.1

mmol) and N, N-diethylethylenediamine (58 mg, 0.5 mmol) were reacted according to GP4
to give 3.9 mg of the title compound (160FE16E). MS (ESI) 343 (MIT"). Purity for MH"

(UV/MS) 99/94.
Example 46 — 8-Chloro-11-(4-methyl-[1.4]diazepam-1-v1)-SH-dibenzo[b,e][1.4]diazepine

(160FE16F)
/
C
9
N E :’
H

[0191] 8-Chiloro-5,10-dihydro-dibenzo[5,e][ 1,4]diazepine-11-one (25 mg, 0.1

mmol) and 1-methythomopiperazine (57 mg, 0.5 mmol) were reacted according to GP4 to

-61-



-59 Example 41 - 1 1-(Piperazin-1-yl)-dibenzofb flI[1

4] t hi azepin (160FEL17A) CN N N_ _ [0186]

| OH Di benzo[ b, f][1,4]thiazepin-11-one (23 ny, 0.1

mol ) and piperazine (43 ng, 0.5 nnnol) were reacted.

according to GP4 to give 3.1 ng of the title conpound

% Eb‘ﬂﬂlg\)of tﬁ@hﬁ&%&ﬁl}fa&ﬁi (1B 1eFR ISt (]SESE)OB M WVEMBYY for MHT
/ 90. PI perazin- 1- 3-dhydro-1

MM@@QQD’;(TEQ?O[6 7-b][1 4] benzot hi azepl n (16OFE17B)

_]1 ]

Pl

-(16GEE204) - one (29 ny, O 1 mml) and p| pera2| ne (43

N7.0 b e][1.4 diazepine

ng, 0.5 mmmol) were reacted acco to GP4 to give
1.9 mg of the title conpound (1 M5 (ESI) 354
(MH3 . Purity for MW (UV/I\/IS) 99N Exarrple 43 -
8-Chl oro-11-[1, 41di azep Nmff di benzo[b el [14

di azepi ne (160FE16A) H
8- Chl or o- 5, 10- dhydr o- di be

N b H[0188]
di azepi ne-11-one

nunol ) were reacted according to GP4 to give 12 ng of

the title conpound (160FE16A). Ms (ESI) 327 (MH).

Puri t yoxoai MA-ChidtdvBmetiaRyS30-dibird=rbmiogd, é}&l ,4]diazepine-11-one
(8- Chl oro-5H di.benzo 1 4l d| i ne

%@ e R 1@8}%%@19@%% &6 %21 BT ﬁ@%(%’eﬁe% Be5or iR to GP4 to

give 19 mg of the title compound (160FE20A). MS (ESI) 342 (MH"). Purity for MH'

(UV/MS) 99/100,
Example 48 — N’-(SH-Dibenzo[b,e][1.4)diazepine-11-y1)-N. N-dimethyl-ethane-1.2-diamine
(160FE20B)
7
N
\

NH
N:E >
H

[0193] 5,10-Dihydro-dibenzo[b,e][ 1,4 ]diazepine-11-one (160FEI5A) (21 mg,
0.1 mmol) and N,N-dimethylethylenediamine (88 mg, 1.0 mmol) were reacted according to
GP4 to give 7.6 mg of the title compound (160FE20B). MS (ESI) 281 (MH"). Purity for
MH" (UV/MS) 100/100.
Example 49 — 11-[1 4]Diazepam-1-yl-5H-dibenzo[b.e]{1.4]diazepine (160FE20C

®

et

-G2-




NHC \ N Nb HJ[0189] 8-Chloro-5,1

O-di hydr o-di benzo[ b, e] [ 1,4] diazepine- 11 -one (25

ng, 0.1 nmol) and N, N-di net hyl et hyl enedi ani ne (44 ny,

0.5 nmmol) were reacted according to GP4 to give 20 ng

of the title conpound (160FE16D). Ms (ESI) 315 W).
Purityofoar Mito- bWMbé@@(f]egl]q G APReE 14o'i1e (MOFE15A) (21 mg,
- (8- Chl oro- 5kkd|benzo[b el 1 diazepi ne-1 |-y

10- INnungodi aad hpmopipkraaine (1002mg,di. Grrinred) ere OREERE Bycaxting &) GP4 to give

3 il o B 2% componpd (SRR I G %A, RRon Y (UVIS)

©®5(935 ng, 0.1 nmol) and N, N-di et hyl et hyl enedi am ne
58 O 5 mmol) were reacted acgordlng to G
X 4

goxo-3f-dibenzalh e 0 :aft-_éash C

%%ﬁd&&&ijﬁaﬂ&ﬁﬁbﬁy for MV (LNUAED 99/ 94. Exanple 46 -
- oro-TT-(4-nethyl -[ 14] di azepam 1-yl)-5Hdi benzo[ b
el [1 4]diazenine (160FE16F) I N C Nb N H[0191]
8- Chl or o- 5, 10- di hydr o- di benzo[ b, e] [ 1, 4] di azepi ne- 11-on
e (25 ng, 0.1 mml) and 1-nethyl/ nnplpera2|ne (57
my, 0.5 mmol) were reacted accorfling to GP4 to -61
give 5.7 ng of the titl "(160FE16F). MS ( ES1)
341 (MH)). Purity for 100/ 100. Exanpl e 47
- 8-Chl oro-2-net hoxv-1 1-( -L)-5H di benzol b
el (1, 4]di azepi ne (160FE20A) G&NH

ethane-

[0195] 8-Fluoro-5,10-dihydro-dibenzo[b,e][1,4]diazepine-11-one (160FE15C)

(23 mg, 0.1 mmol) and MN—dimethyletllylenediamme (88 mg, 1.0 mmol) were reacted
according to GP4 to give 11 mg of the title compound (160FE20D), MS (ESI) 299 (MH").
Purity for MH" (UV/MS) 100/100.

Example 51 — 8-Fluoro-11-[1.4]diazepam-1-yl-5H-dibenzolb,e][1.4]diazepine (160FE16A

[0196] 8-Fluoro-5,10-Dihydro-dibenzo[b,e][1,4]diazepine-11-one (160FE15C)
(23 mg, 0.1 mmol} and homopiperazine (100 mg, 1.0 mmol) were reacted according to GP4
to give 19 mg of the title compound (160FE20E). MS (ESD) 311 (MH). Purity for MH"
(UV/MS) 100/100.
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Cc ~N N\ Q H[0192]

8- Chl or o- 2- net hoxy- 5, 10- di hydr o-di benzo[ b, e] [ 1, 4] di aze
pi ne-11-one (28 ng, 0.1 mol) and piperazine (86 ny,
1.0 nnm ) were reacted according to GP4 to give 19 ny
of the title conpound (160FE20A). %S (ESI) 342 (M").

@J;r%gﬁsa}é fsor _Myr_ .§8 Y . -N-methvl-ethane-1.2-
] enzo e laze 1 np

aliaming [J6ORKZ2) net hyl - et hane- 1, 2- di ani ne (160FE20B) N

NHN Nb HJ[0193]

5, 10- Di hydr o-di benzo[ b, e][1, 4] di a Nj\ne 11-one

(160FE15A) (21 ng, 0.1 nmol) an

N, N- di met hyl et hyl enedi ami ne (88 ngH 1 0 mmol ) were

reacted according to rTg of the title

conpound (160FE20B). MsS ( 8 Purity for

M- (UV/ MS) 100/ 100. Exarrp

-11-[1, 4] D azepam 1-yl - 5Hdi beHzo ,elil, 4] di azepine

(160FE20C) H6 6 NH -62 [01941

5, 10- Di hydr o-di benzo[ b, e] [ 1, 4] di azepi ne- 11- one

(160FHI®A] ( ZRiChigro-5 G)O-ﬁihydmk)ibmd[bta@[rtpﬁdipmpaﬂﬁeor(elw mg, 0.1
, 1.0 I re reacted accor o GP4 i ve,

Tk et MoRehy Bl GRmnE b b aO R0y Weﬁesea(c% 5%0023@% fo GP4 o

Rugi l\égﬁ{p 559

W%6Flﬁ%o¢%m%%ﬂgl ben?owtdgggofﬁ zlgﬁlgpl ne-11-yl") Pmﬁ-for M

WSWZ/& hane- 1, 2-di am ne (160FE20D) N

Example 53 - 8-Chloro-11-(trans-2,5-dimethyl-piperazin-1-yl)-5H-

dibenzo[b,e][1.4]diazepine (160FE33.A)

[0198] 8-Chloro-5,10-dihydro-dibenzo[ b,¢][ 1,4]diazepine-11-one (25 mg, 0.1
mmol) and trans-2,5-dimethylpiperazine (114 mg, 1.0 mmol) were reacted according to
GP4 to give 1.9 mg of the title compound (160FE33A). MS (ESI) 341 (MH"). Purity for
MH" (UV/MS) 100/82.

Example 54 — 8-Chloro-11-(3,5-dimethyl-pi

(160FE33B)




NHF /N N/ b H[0195]

8- Fl uor o- 5, 10-di hydr o- di benzo[ b, e] [ 1, 4] di azepi ne-1| 1-on

e (160FE15C) (23 ng, 0.1 mmol) and

"N, N-di met'hyl et hyl enedi am ne (88 ng, 1.0 mml) were

reacted according to GP4 to give 11 ng of the title
conpound (160FE20D), MS (ES1) 299 Purityfor M+

(TJV/IM5) 100/100. Exanple 51 -

8- FI ud999l 1- [&Chlodo-84 8ysdyrtio-dibergplhlHetdispeping-| romy 2% me, 0.1

SR8 20T il G4 ol pOCHRD yae it e o P o

eg&el@@alfglaf?}he( e BBupéhnd (llrmIIEmB))dVIBo(mSM pélr aviiile Hubido for MEH
rﬁ$v QB were reacted according to GP4 to give
r@sa,fm% title conpound (160FE20E). Ms (ESI) 311

-(N6 yl-ethane 1, 2- diam ne (160FE22) H NHC NI N

H [0197]
8- Chl or 0- 5, 10-di hydr o- di benzol[ b, €] ] di azepi ne-11-on
e (25 nmg, 0.1 nmol) and N-net hyl ef hyhenedi am ne (74

ng, 1.0 mmol) were reacted accordNng' to GP4 to give
7.6 ng of the title conmBoyath¢N6QFE22). M5 (ESI) 301
(MH). Purity for M+ (UV/ 92/ Exanpl e 53 -
8-Chloro-I I-(trans-2,5-din g erazin-l-ti)-5H
di benzo[ b, e] [ 1, 41di azepi ne (16 FE33A) bNH

[0200] 8-Chloro-5,10-dihydro-dibenzo[b,e]{ 1,41diazepine-11-one (25 mg, 0.1
mmol) and 2-methylpiperazine (100 mg, 1.0 mmol) were reacted according to GP4 to give
30 mg of the title compound (160FE38). MS (ESI) 327 (MH"). Purity for MH' (UV/MS)
100/89.

56 — 8-Chloro-11-(3-phenyl-piperazin-1-yh-5H-dibenzo[b.2][1.4]diazepine

Example

(160FE45)

[0201] 8-Chloro-5,10-dihydro-dibenzo[b,e][1,4]diazepine-11-one (25 mg, 0.1
mmol) and 2-phenylpiperazive (162 mg, 1.0 mmol) were reacted according to GP4 to give
27 mg of the title compound (160FE45). MS (ESD) 389 (MH"). Purity for MHE" (UV/MS)
100/89.
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&/ ~N \ N~~ H[01981

| oro-5, 10-di hydr o-di benzo[ b, e] [ 1, 4] di azepi ne- 1| -

(25 Ny, 0.1 nmol) and trans-2, 5- dlnethylplpera2|ne

14 ng, 1.0 nmmol) were reacted according to GP4 to

ve 1.9 ng of the title conmpound (160FE33A). MS (ES1)

FHedandphd) 57 Pur i tgyChiefo-5-Methvi- W NRraAR Q4825 HEXRMPLB, «74 4]diazepine
8- Chl or o- I'1-(3,5-dinethyl -piperazin-I-yl)-5H di benzo[ b

2 i azepine (160FE33B) 6 H C NN H -64

[0199] 8-Chl oro-5, | O-di hydro-di [b, e] [

1, 4] di azepine- 11 -one (25 ngy, O. e_}rrml) and

2, 6- di met hyl pi-perazi ne é114 ngy N6~nmol ) were reacted

according to GP4 to f the title conmpound

(160FE33B). Ms (ES1) 341 . ty for Mt

(1JV/I M5) 100/100. Exanple -N

8- Chl oro- 11- ( 3- et hyl - piperazih 1-vl)-5Hdi benzo[ b. el |

1, 4l di ney;.
o o JFERE gl M Yo il P st g mivtueof
—dmhbrc( 35- dnt@nqu,k][lﬁﬂmaz)epma d1 DFR64)(F0 migp Grl@zmmel)@ﬁ&ﬂuene (1.5

SRS MR 4Ta % nmiat MopeitesipiysRining mixue

(wMeokirreld lft‘fn‘ 1% hed odetendd W MBlition] 0048 RatedsgiaRNE Néﬁcos solution (2
8-Chl oro-I [I-(3-phenyl -piperazni-I-yl)-5Hdi benzo[b
ahlpn The giidwespiasecxtraget-mab dithyl ether, and the combined organic phases were

dried (Na;SO4) and concentrated. The residue was taken up in toluene (2.0 mL), piperazine

N- (
8- Ch
e
(1
gi

(98 mg, 1.1 mmol) was added, and the resulting mixture was stirred at 100°C for 1 h.
Aqueous HC] (1 mL, 2M) and EtOAc (2 mL) was then added to the mixture. The phases
were sepatated and the aqueous phase was extracted with EtOAc (2 mL) and then aqueous
NaOH (2 mL, 2 M) was added. The basic aqueous phase was extracted with EtOAc (3 x 2
mi) and the combined organic phases were dried (Na;SO4) and concentrated. The residue

was dissolved in DMF and purified on HPLC to give 34 mg of the title compound
(189J025A). MS (BSI) 327 (MH"). Purity for MH" (UV/MS) 100/100.
58 i 1)-5H-dibenzo[b,e][1.4]diazepine

(160FE46-PIPBN)

[6203] 8,5-Dichloro-5H-dibenzo[5,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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N/ C NN H [0201]

8- Chl or o- 5, 10-di hydr o- di benzo[ b, e] [ 1, 4] di azepi ne-1| 1-on

e (25 ng, 0.1 nmol) and 2-phenyl pi perazine (162 ny,

1.0 nmmol ). were reacted according to GP4 to give 27 ng

of the title conmpound (160FE45). MS (ESI) 389 (Mt).

ngffé By mgrof MY (ib/cddound QP603%46-PERPR R aME €SIy 403 . Purity for
- Chl or o-5-net hyl -1 | - (pi perazi n-1-yl)-5Hdi benzo[ b, el [

M@M@éﬁ)h@l 893025A) N CN cl _I\IN [0202] NaH

(160FE64) (50 ng, 0. 19 nnDI) int Hne (1 5 nl) and
DMF (0.5 nm). Mel (24 L, 0.38 nnﬁfr s then added.
The resulting m xture s _sStinted for 1 h then
guenched by addition of s gueous

NaHCO3-sol ution (2 nl). was extracted
with diethyl ether, and the c Nred organi ¢ phases
were dried (Na2SO4) and concentrated. The residue was
taken up in toluene (2.0 nL), piperazine (98 ng, 1.1

mol ) 6?ﬁ%add§quﬂﬁgSg(ﬁ%ﬁ%@,%di&ﬂn{c!}h?aéﬁgﬂg@gtl %kiéﬁfgﬁe-ll-one

niLg6TaEd ) (ﬂtbmgadﬂbdnmd) N, (Bi2xhgr®e42 Tel) Meﬁlneﬂ:@]eélylenediamine

E? arabgﬁh%¥gg& ﬁ@ﬁgousggﬂaseﬂﬁés extr t d MA @dlnacmnmd

agstedr 3 Tags. tm& racRAUBRUTe RARSIRWRISo %zsia{rﬁ%bﬁptefﬁb tdture and then the
Et OAc (3 X m.) and the conbi ned organlc phases were

dpixage m&mmb@)i catda e ceivnrexrkearse Tolampesil doprodig was eluted with

S U0 B s M AT el £yt come

RLG0tymbL) in Md:tar(el@l/hﬂ@)wai QfdclQO a nExtargd 168 (0.13 mL 0.13 mmol, 1 M
8- Chl or o- 5- benz ra2|n |-y SH-di benzo[ b el [
o YE05) @E p;gera%q% 4@, IBIQBBN}"‘O% dipxane at 50°C. The resulting mixture

was stirred at 100°C over night then allowed to obtain room temperature. Aqueous HCl (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 ElCAc (3 x 3mL). The combined organic phases were
concentrated and purified by HPLC to give 4.1 mg of the title compound {166J038). MS
(EST) 405 (MH"). Purity for MH" (UV/MS) 100/100.

Example 60 -  2-Jodo-8-chioro-11-(piperazin-1-y1)-SH-dibenzofb.e][1.4]diazepine

(166J054)

[0205] 2-Bromo-8-chloro-5,1 O-dihydro—dibenzd [b,e][1,4]diazepine-11-one
(intermediate from GP1) (30 mg, 0.09 mmol) was reacted as described for Example 59 to

67



a N /N ~ 16 [0203]

8, 5-Di chl or o- 5H di benzo[ b, e] [ 1, 4] di azepi ne (160FE46)
(51 mg, 0.20 mmol) and benzyl bromde (68 ng, 0.4
mol.) were reacted as described for Exanple 57 to -66
give 8.4 ng of the title conpound (160FE46-PI PBN). NS

(gﬁl 7.|04191§9&Mﬂé)tiﬂepwrﬁﬂoﬁné QT6678y5H). (Vely/(B) ABOONVED). Purity for MIX®

anpl e
Mm@) 18080 per azi n- 1- yl ) - 5Hdi benzo[ b, el [ 1, 4] di azepi

18 e RO bnefor 11 Bbliably 1 N 57 diR80G 11 Mdik b e Y s01053)

- Dr OND- 5, I0-drNydr 0= ar venzot o, ]| L, 4] di azepr ne-1 1-one
(1661031) (60 ng, 0.21 nmmol), Nal, (62 ng, 0.42 mol),

N, N- di met hyl et hyl enedi amne (2.2 L ,021 nmmol ) and

Cul (2 ng, 0.01 nmol) in dioxane ( was heated in

a capped tube for 3 0 The reagtion m xture was

all owed to obtain roomtenp e and then the

m xture was applied onto a ¢ 2 i exchange col um

and the product was el uted TN 2 to give 49 ng

of internmediate 8-iodolactam THe Mt ernedi ate

8-i odolactam (20 ng, 0.060 mmol) in dioxane (1 L)

was added to a m xture of TiCl4 (0.13 nL, 0.13 mmol, 1

M i n[0296lienefetiakid(tiplpayiazispeiné)Palbiimgy0) Qcablytitnahunt)nwas added
di oxane at 50C. The resulting mxture__was, stjrred at
Toacmsdere of 61#{01%%.110&}@3/6&%8‘9%%0@éfémdmme-11-0116 (166J031) (30
012 i B3 g 24 mumol
B rexyegrised tdluenefEIONGI&d (Is5 MhDend erresulingvpixivs wasl slgged at 80°C

e i B A R T R e
RblaEes dned ENaSORL&filtdoatdttaieh pive chude d-gaynyiRhdian OTI@ iMermediate

4.1 nq of the title conpound 81661038). VB &ESl) 405
Enatieyy sty in dipggne (L) s psled iopmixare b larl (246mL, 0.24 mmol, 1

é? {Iﬁggiegé)%hgiﬁ%felzﬁfggigg%al%gﬂol)Vﬁ)di&%éjét%méOfﬂ% resulting mixture

N
S

I"azepl ne
was stitred at 100°C over night, and then allowed to obtain room temperature. Agqueous

HCl1 (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 exfracted with EtOAc (3 x 3mL). The combined organic phases
were applied onto a SCX-2 ion exchange column. The colummn 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-yl)-5H-dibenzo[b.e][1.4]diazepine (166JO69A
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Cl NN H [02051

2- Br ono- 8- chl oro-5, 10-di hydr o-di benzo[ b, e] [, 4] di azep
ne-11-one (internediate fromGPl) (30 ng, 0.09 nunol)
"was reacted as described for Exanple 59 to -67 give
7.0 ng of the title conmpound (1667054). MS (ESI) 439

(M) o3t i t YpihQaiddT (37 (de// ok ABRNLGRs EeRATIC clle 8-chloro-11-
8- Phenyl I-(U|pera2|n I-V|)-5FLd|benzo b,e][1, 41di aze

gnqatéy@d@gyl@ﬂé—ﬁbamdb—p?[[@2]@@26131116(166]050) (90 mg, purity 50%, 0.218 mmol)

T I 0 o
aﬁ%&aﬁ{ﬁ&é évalgltlggl‘t#;% 9%;gﬁlgg;n @;ﬁe %ghéé&'ﬁl ) cdppBd Alb¥ bt Feo°C for 10 b
8FHermixtrd whe cdndeyithited dhd ﬁmsthlcx{hbomdtbgrayﬂedi (8@p hasatd Eioke 8:1-6:1)
1667031 0. ng, 0.12 n rQni id .
% 19 §T¥7y!2 L TR B cafied ! Pégﬁ}ré&g e84 il fty for Mt
$0hEesh.t ol uene/ Et O HZO (1.5 nl) and the
resultlng n1xture was stered‘%§v8OC gver‘nlghtvrThe

aqueous NaHCOS Asofutlon dri ed (ﬁbZSCﬂ) and
concentrated to give crude 8- phenyl lactam The

internedi ate 8-phenyl lactamin gioxane (I nlL) was
added to a m xture of T|CI4 (O 24 nL 0.24 mmol, 1 M
in toluene) and piperazi 1 2 mol) in

di oxane at 50C. The resu ure was stirred at
100C over night, and then obtai n room
tenperature. Agueous HC1(3 nL was added to the

m xture and then the aqueous p ase was extracted with
EtOAc (2 x 4 nL). Aqueous NaCH (6 nL, 2 M was added

ext r ad VBT o 6B e (3 x 3Ly | The: conBTHER o g anyt 57
RG2S b, VP8 rt@dl%@iﬂf:ﬁ@ﬂ@iﬂ} (80 §%>jpant}om%xo hag %ﬁn@l@|aﬁ&ﬂﬁ10rphol1ne

The col unm was was and then the product

VA8 me, Qrédanmed Hvaggeacted gs ﬁﬁscmfeqﬁor E@éﬁé@rﬁ% tet&ue 1hmg of the title

Al P S 5 T

|_e5-841vil-8 &hlohd-bl- 1erazm-1- -5H-dibenzo
| - r|d|n 1-yl)-5H di benzo[ b. el [ 1, 4] di azepi ne
Al C G NN H

C@:Eg)

[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 chioride (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;Cly, washed with saturated aqueous NaHCOs-solution, dried
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-68 [0207] Piperidine (37 ng, 0.44 mmvol) was added to
crude 8-chloro-11-

nmet hyl sul f anyl - 5H di benzo[ b, e] [ 1, 4] di azepi ne(166JC60)
(90 ng, purity 50% 0.218 mml) in pyridine (2 niL)
and the resulting m xture was heated in a capped tube

doBbenkteld and Fah ﬁ@'E@&nd'l- :1) whi
flash gﬁfoéﬁtoéréﬁhed gF&&Mb%mﬁ?ﬁﬁgﬁ%fcgﬁz 6: 1) 31) which

tegveyinjanediateg- mﬁthpﬁévenzyﬂprete@t@mmﬁéi @@@m@ purwezvhlch was used

é\ffﬂe)qe%l%gp( M{%, &ﬁ#{hg%lyqrjﬁ% (UV/ MS) 100/ 100.

| -( rmr[@ﬁl@l i N-Eo y hjixtidd-od phﬁétﬂ@{}bcﬁy[ploté&teﬁ Bzepl (160 mg, 0.27 mmol)

16%%&)@ Wﬁ%ﬁ‘i@?fiﬁlﬁ Qﬁyqlg, @}41 mmol [68 2/O m mgeya&i %11) and the resulting

HhiRERZ AR h@ﬂtédltOAdOdC Qﬁé%pélfb%a 664 roE)I%QGfﬁgeraM. ' A}/l 1 bromide (36
500 O0.218 mmol) mor phol i he (38 g, 0.44 rmol)

wes; 6.4 gawole dvaagdd:bé—md |ﬂtre@s1ﬂmg Emﬁwplvets Stirrecbatgiem tartpargture for 3

%Lﬁe{qedlﬁ%? nd 9\§1 ﬁlﬁaﬁﬁ':\d/g élz%%lug Iéa?ﬁf(}(\g solution, dried

Sox@b;htfartes&lﬂas tipemamefpledy | H- ﬁaﬁ@E &8141 d
gﬁ?%k%%dlaze i ne 162?&%8 ﬁﬁgﬁﬁ (N(Siﬁ }ﬁ? @ »

conwoiratrd- e esidue fgs taken wpril mfkna@a%?aa @@ldt 61 ﬁlLBna;@tl heeresulting
Aar G- B b e ety Ry pish B B e ves
emdeptrated dihooasteerd@dnSiOa rmbptaheﬁtom Stt-#:ny aridxéomcentrated. The
55, S ooy o B SRS S AERL. 08 o

paed]) (3 a@d AN et RIAEE S def\Bifng bt WiRStirrSd b 10BEC for 2 h
at 40C for 2h. The reaction was quenched by addition

drennsapentratedd The mivdue wiax dakics wpas divyane, qupsrkaike (092€4.20.76 mmol)
RS YRR AP R TR R e O il wes s
é@e@&s Ht? @3 aile: 2E0Aad tifenlthe adﬁeoﬂd‘lpﬁ‘dﬁe 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 and purified by HPLC to give 17 mg of the title compound (166JO68). MS
(ESI) 353 (MI"). Purity for MH' (UV/MS) 99/88.
Example 65 — 6-Chloro-11-(piperazin-1-yl}-5H-dibenzo be 1.4]diazepine (189J0O68

[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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gave i nternedi at ep- met hoxybenzyl protected | actam (732
nmy), 85 % pure, which was used in the next step

wi thout further purification. [0210] To a m xture

of p- met hoxybenzyl protected | actam (100 ng, 0.27 mol) .- .
in DMF (2 nmL) was added NaH (16 ng, 0.41 mvol, 60 %in

m ner g0212] | ) "ﬂﬁwmﬁmer@aﬁsudhmtéagwnmEtosAnce(maﬁL)h@m e;asﬂea with 2 M
60C then_al l owed to obtain room tenperature.

b i e S heonaalpted ngnd ash

AR Ay 000 STDSLAY ety e v

Naltd@OR- 18 ATHR (16nmLYid idd dque(ohblzmﬂlﬁ mEH mae addedtand thef deadting mixture

g"gﬁrﬁ%gﬁ%‘?g{@g%dqrhﬁhs %,’ﬂ}ﬂ}@ gtf 1069%%1? {Pﬁlqlﬁélp% a’cure{:jl gq\/l agueous HCl

twidsfddaes RRAYH & B dubdhs Phisca klifctEEFithBOAc (I THe@ombined
was stirred at roomtenpéerature over night, then at

Asgenicophases, warh alriggl AV @28@4)/@51 cocmm@‘emlr 'Slnee@mdue was taken up in EtOH

con%gm{x?%% ?%‘%ﬁﬁéﬁ o8 gﬁ %ﬁ (S (]Il’é]l & di uengl)(niwater was

radedoand thlﬁ\kdéu]ﬂﬁg hlyzltatfeIWaIs rs&rrédﬂrﬁr i h. @h&&m twas diltked with water and
chﬁg’?\%alﬂ mmol) were added. _The resul ti

L My WF@H Eﬁoﬁﬁe@ﬂ% (22X 7 mlpepd then dried g(NazSO4) and

RR&aRhkat ed. The residue was taken up in dioxane,
pi perazine (65 ng, 0.76 mol) was added and the
r esul {021§] m xther ereaslve stwasr ethkat PO Cirf oICEBR], Tand hd -ethyl-3-(3-

Cri A Gl DU BOE o'l B bl o(BmeDae added. The

rﬂsmnngcmime I QEHED PNRSE 10RPeRERE bradHePRS mNafld W& dituted with

and the resulting suspension was extracted

Froncertsied (et sairapg. aaews MoH6IraalugoBada (@¥raS@g, concentrated,

%ﬁ ?lﬂ% oh Sﬁ%gﬁhp (ﬁgﬁi ( :an %@?)A%y Jilﬁ)k%glfv’g 2%%5 8% eBtermediate -
Ragtant.y for MV (UV/ MS) 99/88. Exanple 65 -

B R el P RS S 5
EEPtI*ikym 61@%0@?%&%161(1&516 taﬂené agd'ﬂi@rﬁzane?ég?%r@ss mmol) in

quoronltrobenezene (35
(i@)xm @ 502C. Al heobsulting nm@m( Wasm_i)‘red/asw(ﬁﬂlowmsﬂglztt arfiAbe allowed to

0 [021 The, xture s dilu W t h
plncippin el o R v 8 Bt 6ty 2 DA then e
¥qeotid phasd TWz@CEx(rNﬁé’cB%h Et@@@c‘(ﬁl’ﬁ. naﬂe}d TeNHe faj@®is phase was added
chr omat o& &hed Si @2, toluene: hept ane: Et CAc- sy SP

em
AR NaPHt Cankd2 Mprmd e regeliing gaspension was extracted with EtOAc (3 x
ImlL). The combined organic phases were concentrated and purified by HPLC to give 9.8

mg of the title compound (1897068) MS (ESI) 313 (MH"). Purity for MH" (UV/MS)
100/98.

|-

Example 66 —  8-Chloro-5-piperazin-1-yl-11H-benzo[blpyrido][2.3-¢1[1.4]diazepine

{166J063) -
(‘NH
W
CI\C[N-._
H N
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taken up in THE (10 nm.), 1 M aqueous LiCH (5 nL) was
added and the resulting mxture was stirred at 80C
for 1 h, and then allowed to obtain roomtenperature.
2 M aqueous HCI was added until pH 2. The aqueous
phase was extracted with Et OAc (3 x). The conbi ned
organi ¢ phases were dried (Na2SO4) and concentr at ed.
The residue was taken up in EtOH and a m xture of

K2COB [Q21588 ¢lo dmnintrsd 9f pldome2ERomniline (345 gng, Zommeb| and pyridine

i wa added and Xt Ur e S

(Fo B iy G 90 obdhl 2 GHHO M TGS g, 2 mmol) and
Fhélresi¥EBH Bl iwet Waslsiive@ giio o Sehpenceobti 2h. OMhe (ndixKir®wad dituted with
and then drjed (Na2SQ4) and __concentr at ed. g0213 The

i evanbsl Witk esaturied HuePBsCiat Gasoluigm fried (NaxS0s), concentrated
%H%&;H%l 1REA IR IRV AL RO T 48 it ALAGR) Bliyihikd 46 & mixture of

was ad resulting mx ure was
shﬂenn@lmhtaﬂlar;dmme éMifemgt L3 Z2mbml) i BIOHT0S milLy twas eddveisa mixture of

a2 1 g onl TR Mo h R P8 Herhg L) end the

frl:ﬁﬁ:ﬁlgcrﬁfx‘ﬂif@tvﬂ@ s8R tor(1Sh GRroohe RipRLnEE ite meitdn: Wa8 concentrated
ive of the internmediate [|actam | 0214] The

|ant1 eheraefii etak%v}: vRrnvEAcdiobh aih seriraied xlireowatc abges was dried
t(ﬁﬁﬁgl co ceﬁ)rrat %e re(m%:}% gvaﬁ'akalg gé %1 nggpf# arI1d IM&%eg )E,% 130°C over

er azine
aﬁgh5 Otben “&hﬁte& eﬁtﬂ EiO¥g:, ashedr withvastugikddr E[cﬁl@mﬁt Nél@OGg—@Mﬁiﬁon dried

TR, P B h g SHaBteREr (D PPy TigAS o give
1&%@&'&@6 IROMEOHS RARSEHNRa@ah A&t @RedMib i EidAGe GRd ?dded to a

To the aqueous phase was added aqueous NaCH
mx‘ru:ze of Tighd 1 8heLs G537 minaly 194 sptfisnerandaspessainedd axg, 0.85 mmol)

t.h Et QA nbi h
Th iRl St The s el s G DS OIRR oA R theg attowed
@es obta® rbbdl temp@nmeN T thelBBHI6 Kas meﬁaahémﬁ HRC1(MrhD), 2 M) and then
Purity for MV (UV/M5) 100/98. Exanp

gheaugews-rhags es agipeied wWith F1Q e bk zd{ﬂa] Eyrﬂlw{uzowﬁﬂaaelwas added
eSO UL o e oo 3 HOG S

amtIc) 7lily!er ccinbised qrifidc phas were boncemrakdoataperifiad badided to give 20 mg

Zr il 12%%%8&&”(3[661%% 5 'Méj Gy P2 FBrh 2o diie fc?r 89 wvims) 10099.

[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 TiCl; (0.60 L, 0. 60 mmol, 1 M in toluene) and the resulting mixture was
stirred for 1 h. The mixture was diluted with saturated aqueous NEH4Cl-sotution and CH,Cl,

T2



the resulting m xture was stirred at room tenperature

for 2h. The m xture was diluted with CH2Cl12, washed

wi th saturated agueous NaHCO3-sol ution, dried

(Na2SO4), concentrated and crystallised fromMOCH to

give 271 ng of internediate diarylamne. To a m xture

Gind théhetioRohal glokearty lodtii ol RopeBiturd add tHEgHakesi Were separated.

Et OH (0.5 nlL) was added a m xture of K2CC3 (220 . i

Ths aavequs Risee Nap spimptedovih (d:Ch @ Frif iy gu eeﬁonrgb;n@ organic

:Fh)aseil%ré Nfied Eﬁ%gdf% 84 Tl fed B gﬁk' Jrﬁ@edgxfo@égteh ﬁg@ﬁct (90 mg,
oom t enper at ur e e mxture was concentrated &

t9080)r thst whseisedinehe wgxt btap &t/ fnBGr pwificEpar at ed. The

or gani ase.was drj ed 2 nd ncent rat ed.
The r é@%lgﬂe 2 QREigD of f@?&%&ﬁan‘&fﬁmgﬁ %Efi%éﬁume) and
i (@83 mgt NS Mrlblh 14 Bkab (OmEY 50° waB a@A cthide d prod

gﬂéﬁﬁ\t e(g agll%’eous Na?—|C03-.soI Eti o%, dried Naczsogér?teae procuct
d8thaemtt-Bt eundihdnd Khestesding reporpiaipay stisedopt 100°C for 1.5 h. The
he, = Q.. 0FV i [ .

IRRLANG LR b et oom] LBEARAS M 1t 351 8lued 48 mroAc, washec
tvaitla saftiratédiraguedus TNGHEQ: 58I0tibn, Aridd 7m®0,), kohbanrated and flash

st (Bulihe CrCRE e s B 1o BB 8t ringeay 8f tho tite
e e s ST Maqugﬁ?f}?“f%ﬁ e and
o g 1 P o o adibenzobi i S D30

€ Sréihtonord 1

Hamplet e hien, nerezingd syl edibenyofas a7y i o O
2 mL). To the aqueous phase was added aqueous NaOH (2
nm., 2 M and the resulting suspension was extracted
with EtOAc (3 x 1 nlL). The conbi)\;renﬂi—brgani c phases
were concentrated and purified by HRLC to give 20 ny
of the title conpound %661063&- (ESI) 314 (MH).
Purity for M+ (UV/ MB) 7 TExanpl e 67 -

2- Chl or o- 10- pi perazi n-1 -yl do[ b,t]azenin
(189J039) N C H [0216] To aSmi\xkdre under Ax of
2-chl or o- 5- (4- net hoxybenzyl ) -5, 11-

di hydr odi benzo[ b, f] azepin-11-one (1891027) (150 ng,

0.41 [ Cl2 e .

(0. 60%?? 0 rTé’gF@mm]'%f‘g%Q M%H Sfr‘ghﬁ"ﬁéﬁgfﬂ@ﬁ%’atg&gﬂl Hyddflepin-11-one

(88001 338 migy 015 enmald and NN-diacttHytanilibe {46 h €. 36 nudnol) én toluene was
' it { t NH4Cl - sol ut i

engreitoth 30l Va8 sl et oeleieomisae 5 L M ot 100°C,

LeMRL _AbMRIARS T‘oﬁ%n@tﬁ%ﬁfaﬂﬂ%{i}%ﬁ%%ﬁ‘hﬁgd 0.73 -ﬁ?{golmere added, and

aqueous phase was extracted wi CH2C12 (1 x )
4l reshléing onibure dvas rejianel cat 19AAS der Gtk eandr ey aflNaed @4 pbtain room

%}gpe?@{}}% l’% tr etaﬁ'l%t\%rg \glj%s\e/%id?% H&%ggsrnggi ?g Sgp %\W %%@ ttlge%othe aqueous

ptsideneds @attbd eathl BIDA] Q24 2] milp T ®eladtéond phhseTisldided aqueous
{9. 18 mL, 0.18 mmol, 1 Min toluene) and
aOH (3 mL, 2 M) and the resulting mixture was extracted with BtOAc (3 x 3 mL). The

combined organic phases were concentrated and purified by HPLC to give 6.6 mg of the
title compound (1897016). MS (ESI) 330 (MH"). Purity for MH" (UV/MS) 99/98.
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pi perazine (283 ng, 3.3 mmol) in dioxane (4 nL) at 50
was added crude protected product (80 ny, 0.33 mmol)
and the resulting suspension was stirred at 100C for
1.5 h. .The mxture was allowed to obtain room .
tenperature, then it was diluted with Et OAc, washed

vmaihgg@ssw atcgdoraqqg_@@%ramg@d&@ﬁﬁbigmg,zqeﬁéze@'ge (1897031)

(Na2SO4), concentrated an as chromat ogr aphe

(A1203, CH2Cl12: MeOH, 1:0-25:1) to give 64 ng (63% of

the title conmpound (1897039). M5 ) 312 (MH).

Purity for MH# (UV/ M5) 97/ 95. Exaéﬁll% - 8-Chloro-|
[1N441?hi azepi ne

To a m xture of

| - (pi perazin-1-yl)- di benzo[ b f
(189J016) N C N,

8- chl or 0- 10H- di benzo[ bf][ Farkhi aren n 1l - one
(189J013) (38 ng, 0.15 mmolYy dod Fdi met hyl aniline
(46L, 0.36 mml) in toluene was added POCl13 (27 L,
0.29 mmol) and the resulting m xture was stirred for 2

oi per J0 (5 oS ratol ) Sximpie-ithieal e oSaepn-11-one
(E@MZ@@Q X e Yo Stnhrﬁélﬁfd afd %Q%(ﬁ%etﬁoﬁ?h&ﬂz@ -1,3-dithia-2,4-

en allowed to obtain room tenperature
rdipltagpletmg, fb&d@ﬁdaqltﬁem&SO o] m(rml)rm tolzelm (2ank) whrelheatddan capped

3BT DRRSR I BARhECLIELD oE B e gl v

andleine roemUeinbagure xﬁcu Ml W8S pEX D2ackhed))Wishadde@ARd (tBe resulting
'x 3 m). The _conbi ned organi ¢ phases were

G%%ﬁfﬂia&@%ﬂedalﬁd:amﬂdl tbppiy/MigrEdveave gsysiobheting (i 00¢, 20 minutes).

uri ty ﬁ?ﬂ@%%@%@mdﬁ \%Estﬁ?ngﬂgéﬁ Myidtidoe: (2 mL) and

a:q@mmeoezs mg,(q;a9 mmah} Wawdt@dedil’ﬁmnzs{lﬂmg mpcture]vmampd irea capped

9 0219 A t .
SR IBLE e gl emy Binel PNk aPialid Sl hg0°C, 30 minutes). The
Gﬁi&ﬁ;}%@:oﬂc%ﬂtraﬂ&i dues Qvﬂ]ﬁnE’cb)Acadﬂﬂ wagshed with water. The organic phase
2, 4-bi s( rretho}&(fhenl )-1,3-dithia-2,4-

dﬁ%fﬁ@nlpﬂ@emimésg mwclfamg@cql%n rigie eglugwaﬁms;led with MeOH, and

e el MR R SBERREEDE B2} Moo of the s

rceﬁ;@bumlﬂﬁmmy an Bttbﬂl\e[d‘)t Blrttp @m\mhnevmsnrse/mmd
L,O and the result| ng

[0220] A  mixture of  8-chloro-10H-dibenzo[b,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 mamo!) 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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The m xture was concentrated and the residue was taken
up in pyridine (2 nL) and piperazine (25 ng, 0.29
nmol ) was added. The resulting m xture was heated in a
capped tube at 130C over night then using m crowave
assi sted heating (160C, 30 minutes). The m xture was

%B&ﬁ%rﬁﬁﬁdtemgbﬂaﬁﬁ@ ﬁnd’\’Me]T (B QAC 0300mURDNGEs Widel and the resulting

wat er. The organi c phase was appiied onto a SCX-2 ion
avishan jas bedtedhin. caPpes tolod using mécsowwvstsdsted henting G-0°@n20 minutes).

d d h NH3
G omitifrebty B dGhootBied st B Pty G kel vl 3 Rfne' ot anc
(Iﬁ:@ré.zﬁel@ﬁf(rh@'bo 2P dly whPiddvi THNENUR)g R4th@0vastheateplie a capped

811‘(’91 Bbrid 071G -quar mighkythen, heaieds ppipg | migrowaye Rspise phoptipg (460°C, 30
8%%%?) RE i 198]\9&5 cﬂ%‘q{ﬂgd dutDl w226 c AndwalkieaSuit water. The

oro- | O—I- | benz 4] oxazepi n-11-one

1,
(SO (B8O dnxd (QN@ZSQ)t;)nmln):emuauad and fiash chromatographed (SiOs,

RO YT ZE D e fg ognE i SRBPg L (1897047, M

ene hrinesr ReEtEY /M8 gs/gapped t ube using
égggomaégﬂgzgzs?g% heaé?ﬂd %BOC 20 nlnutes)u.Th%

and l\/bl (38 L, O. 29 mmol ) was added and the resulting
m xture was heated in capped tube using m crowave
assi sted heating (120C, 20 minuteg)-.NHThe nmi xture was
concentrated and the residue was taken up in pyridine
(2 nL) and piperazine ¢ 9 mmol ) was added.
The resulting m xture was i n a capped tube at
130C over night then heat 4'i> rowave assi sted

heating (160C, 30 mnutes). The wxXture was

concentrated, diluted wiwth Et OAc and washed with

wat er. The organic phase was dried (Na2SO4),

conce ed dﬁ}g«(iﬁﬁ& S5bpin$-0gs (1897059) (25 mg, 0.1
tolueﬂgiﬁgcwcﬁﬁgkﬁégqm -2: b&&bﬂﬂﬂ |€e 8.9 %g )( ¢
trhmpl apé mmmmem@@ mem accnslmg ngrli‘fl %w( ARy oiﬁhe tltly compound

t/(gégj% oro %ﬁi)l pe az iﬁg{%enz)ojlogl.lgp'azepi ne

1897060) C C N [02211
3- Chloro 5, 11 d|hydro dlbenzo[b e] azepi n- 6- one
g ¥6+) and pi perazi ne were

By § Al (3
ot ) s g 0 o 2
MidordritvbieBpzehe Q.4 8fnol) 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>CO; (0.65 g, 5 mmol) and Na,S;0, (0.87 g, 5 mmol) was
added fo 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 Nail (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 NH4Cl-solution. The resulting
mixture was diluted with EtOAc, washed with 2 M aqueous NaOH-solution (2 x 5 mL),
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Exanple 71 - General procedure 5 (GP5) [0222] A

m xture of a nethyl am nobenzoic ester (2.0 mmol), a

2- fluoronitrobenezene (1.0 mml) and Cs2CO3 (0. 65 g,

2.0 mol) in DME (4nmL) was stirred at 40C for 2h. The

m xture was diluted with Et OAc (10 nL) and washed with

2ardd @&m&san&l%gﬁbeiﬁhﬂéﬁl ’Pl'ﬂe fedidtie SvaBithllen 1 %%xﬁie%d added to a
H20, K2Q03 ﬁ@nd Na2S204 (0.87 g,

ribyTe \ﬂﬁEﬁCla&bIé .0 % randkt OAE ipielisac)and nlmazmes(ﬂ 41| #p mmol) in
VAL & 19°E, LGS hBNGRURL ol TN cloved

vebitdin fool @eppemtiae. NevGhe négtitetwasndded aqquuﬂI—ICle(B G, hHV[) and then the
concentr at ed. gx 224] The_resi

t{a&teﬂtwt}éﬁg)%&u éomi)rglao 1653.%Lﬁlﬁq.s phgspgvas added

(Y P bass Wah
| Ju 8l MRH 93 Il Y88 ﬁa%éﬂreanﬁngm &SR s %gugeteq WE FtOAc (3 x 3
was stirred at 80C’ over night, I?1en guenched

by
adt]] tThercopfbinsdt engaitie phasge acus cwmat@blcumddmazsmé and purified by
ting mxture was diluted with Et OAc, washed with
aqueous NaOHsolution (2 x 5 n), -75 dried
2 -apBreasd edbibatieid.1-TREbees{ A0H .41egarkFike (1 890431 )
di oxane and added to a mxture of TiCl4 (1.1 n_, 1.1

mmol, 1 Min toluene) and pi pera2|j3t_f0.4l g, 5 mmol)
m

in dloxane at 50C. The resultin ure was stirred
at 100C over night, and then allo to obtain room

tenperature. To the m xBur e-Wal=ddded aqueous HCI1(3
m.,, 2 M and then the ap
wth EtQAc (2 x 4 nl). To wwe~ac )s phase was added

e was extracted
aqueous NaOH (6 nL, 2 M and the ¥&sulting suspension
was extracted with EtOAc (3 x 3 nlL). The conbi ned

oLty SIS AR B, i oA B et
1(%1135(%&75@(3%43&1 zdinhen)zgézrg gédcﬁeﬂ, AL@UREEPICIS to give 36 mg of the
0 cameons( BUPGRALASS GRIESE PEE3D. Bty for B (URAGS) 96/52.

: |
B DR S g IR iy
conmpound (189JO48A). Ms (ESI) 358 (MH). Purity for Mt
(UV/ M5) 96/82. Exanple 73 -11- %’T drazin-1-yl

-di benzo[b fI[1, 4] oxazepi ne (18 8B) CO N,
: :Nﬁ,
0

[0226] 2-fluoronitrobenzene (141 mg, 1 mmol) and methyl 2-hydroxybenzoaie
(304 mg, 2 mmol) were reacted according to GP3 to give 5.2 mg of the title compound

(189J048B). MS (ESI) 280 (MH"). Purity for MH" (UV/MS) 99/99.
Exarple 74 — 7-Chloro-11-(piperazin-1-vl)-dibenzo[b.f1[1.4]oxazepine (189J050A

m
Sy
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/[ O/ [0226] 2-fluoronitrobenzene (141 ng, 1 nmol) and

nmet hyl 2- hydr oxybenzoate (304 ng, 2 mmol) were

reacted according to GP5 to give 5.2 ng of the title
conpound (189J048B). Ms (ESI) 280 (MH+). Purity for

M+ (UV/I MS) 99/99. Exanple 74- 7-Chloro-

| - (pi perazin-1-yl -dibenzo[b /I[1 4] oxazepi ne

(189JB0A) CO N_C I / O -76 [0227]

4- Chl d9237p- fl%ﬁhbm-iﬂ@wnmbau@nﬁali‘@ mg, nimohjoBndnd methyl 2-

b 3 .
Tt P P BR vt o or s G g 47 me of e
aitkRompourd{BIQB0A). MS@SI;ESA) (I»&Ii) léLMt&r forRuHT tNVfI\@S) Md oo.
(VM) 100/ 100, Exa

%@@b (189JOSOB) I\L] ‘ CI N O ; [0228]

or o- 2-fl uoroni trobenzene (175 ngy, | nmol) and
met hyl 2- hydroxy- 4- nethoxybenzoate (364 ng, 2 nmol)
were reacted according to GP5 to 6.8 ng of the
title conpound (189J050B). M5 (E 4 (MH). Purity

for MV (UV/ M5) 94/86. Exanple Brom) 3- nmet hoxy
11- (pi perazin- 1-yl -dlben‘ I'T oxazepi ne
(189JC60D) N Br N, H ,

5- Brono- 2-f | uoronltrobenzene (% 1 mmol) and

nmet hyl 2- hydroxy- 4-net hoxybenzoatecﬁ364 ng, 2 nnnol)

were reacted according to GP5 to givYe 14 ng of the
title conpound (189J0650D). MS (ESI) 388 (MH). Purity

f or {\/E&ZgIUVl %%rgr aé}l?foiu P‘jﬂzmegﬁ%ﬁ& q[) and methyl 2-hydroxy-

4]@@1&1&&@5&&6&6 1389850Ehmoly were reacted according to GP5 to give 6.8 mg of the
title compound (189JO50B). MS (EST) 344 (ME). Purity for MET* (UV/MS) 94/36.

Examnple

(189J050D)

76  —  8-Bromo-3-methoxy-11-{piperazin-1-vl

[0229] 5-Bromo-2-fluoronitrobenzene (220 mg, 1 mmol) and methyl 2-hydroxy-
4-methoxybenzoate (364 mg, 2 mmol) were reacted according to GP5 to give 14 mg of the
title compound (189J050D). MS (EST) 388 (MH"). Purity for MH" (UV/MS) 100/100.
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N [0230] 2-Fluoronitrobenzene (141 ng, 1 mol) and
nmet hyl 2- hydr oxy-4- net hoxybenzoate (364 ng, 2 mmol)
were reacted according to GP5 to give 33 ng of the
title conpound (189J050E). MS (ES1) 310 (MH ). Purity ..
for VWH (UV/M5) 100/100. Exanple 78 7

R 27 BRIk = (p e ASaR - adseld of A NPE G R4Apink [ 189T050F)

oXazeprne (189J050F) CO™ = N_ O T O [0231]

4- Chl oro- 2-fl uoroni trobenzene (175 ng, 1 mml) and
met hyl 2-hydroxy- 4-net hoxybenzgdt®H(364 ng, 2 mmol)
were reacted according to GP5 to gide 6.7 ng of the
title conpound (189J050F).. My.(F 344 (WH ). Purity

for MA (UV/ MS) 98/ 96. @ e ¥9_- 8-Chloro-4-meth |~
11- (yi perazin-1-yl -dibenzeth, ] 4loxazepi ne
(189J050H) CO C N. O [023

5- Chl oro-2-fl uoronitrobenzene (175 &g, 1 mmol) and
nmet hyl 2- hydroxy- 3-nethyl benzoate/(332 ng, 2 nunol)
were reacted according to GP5 to give 34 ng of the

L S B ) A 0 s

Sn&heBertobRt(BY migl? (el mazd raded hocodinpetoz@PHid £ilvd 33 mg of the
41 ine (189JCBIA) (- Br ~ N._1.0
Shrcampbundt (18O A BIILAE OFF0. Tagity Rl §UYAGS) 1007100

LI 2-1Y droxy7.cRioiRs hydiRenaq cfa3indl -OB-ditdnsBIBA) 1.410xazepine
\/verr‘ﬂ%r‘erat‘t_ci_qL—e accor mg‘"’t‘o‘“GPg fo1 gilve 20 gy of the

t(L89J©56Bypound (189JCB1A). M5 (ES1) 372 (Iv1H ).
Purity for MH# (UV/M5) 100/100. Exanple 81 -

4-Met hyl -1 | -(piperazin-l-yl -dibe b till
4loxazepi ne (189J061B) CO N J
N
o6
S
0
/

[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 (189JO50F). MS (ESI) 344 (MH?. Purity for MH" (UV/MS) 98/96.
Example 79 - 8-Chloro-4-methyl-11-(piperazin-1-yl)-dibenzofb

(189JO50H)

1.4loxazepine

@H

[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 (189JO50H). MS (ESI) 328 (MH). Purity for MH" (UV/MS) 100/100.
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a N [0234] 2-Fluoronitrobenzene (141 ng, 1 nmol) and
nmet hyl 2- hydr oxy-3- net hyl benzoate (332 ngy, 2 mmmol)
were reacted according to GP5 to give 1.8 ng of the
title. conmpound (189J61B). Ms (ESI) 294 (MH). Purity
for M+ (UV/ M5) 99/ 98. Exanple 82 - 2- BronD 8- chloro 1

! E}&J‘H : YPoxazepine
robenzene
(Jﬁﬂgﬁgﬁgl nnDI) and net hyl 5- bronD 2- hydr oxybenzoat e

(462 ng, 2 mmol) were reacted according to GP5 to give
21 ng of the title conpound (189J ). M5 (ESI) 392

(MI+). Purity for M (UMYNB) 1 / . -79 Exanple 83
- 2,8-Di brono-11- (plpera2|n 1 enzo[b fIf

1, 4]oxazep|ne (189J0p1Epr h N / Br [ 0236]

5- Br ono- 2- fluoronltrobenz , mol ) and

nmet hyl 5-bronop- 2-hydroxybe zo@ 62 ng, 2 mmol)

were reacted according to GP5 to give 0.7 ng of the

title conpound (189J0C61E). MS (ESI) 436 (MFi+). Purity

for MV (UV/ M5) 94/99. Exanple 84 - 2-Brono-|.

1- (pi @Zﬁ?' N- 4 8Ydno-difReRaRiddetdend é'ni@(alﬁﬁblm end methyl 2-hydroxy-
(189J CO N/ C// Br [0237] Fluoronltrobenzen
(Graethpipenzbaient3P mend ramelh werasmmt%@cczrdmg@r GRY beaypap ang of the

8oy B M550 00 0 st

(BMdinble Fur i-ethydrl 1 Npibetak/ IMA)-d B85, /1] 1EK argreping 51 $9JOS51B)
2-Brono-7-chloro-11-(piperazin-I|-yl
-di benzo[ b, flIfl, 4] oxazepi ne (189Jﬁﬁ1€3 NJ NN

[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.

2-Bromo-8-chloro-11-(piperazin-1-y1)-dibenzo[ 5, ][ 1.4]oxazepine

(189J051D)

[0235] 5-Chloro-2-flucronitrobenzene (175 mg, 1 mmol) and methyl 5-bromeo-
2-hydroxybenzoate (462 mg, 2 mmol) were reacted according to GP5 to give 21 mg of the
title compound (1897051D). MS (ESI) 392 (MH"). Purity for MH" (UV/MS) 100/100.
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Cl1 C ,[0238] 4-Chloro-2-fluoronitrobenzene (175 ng, 1
mmol ) and net hyl 5-brono- 2-hydroxybenzoate (462 ny, 2
nmol ) were reacted according to GP5 to give 17 ng of
the title conmpound (1891051G. MsS (ES] 392 (MI+).
Purity for M+ ([IVYNS) 100/100. -80 Exanple 86 -

‘Beddd

2- Fluoro 3 n|trobenzotr|fluor|de (209 ng, 1 nmol) and

nmet hyl 2- hydroxybenzoate (304 ; rnnmol ) were
reacted according to GP5 to glv nmg of the title
conpound (189J064A). Ma.(ESL) M'T . Purity for
MH (UV/M5) 100/100. Ex N%thyl-l

| -(perazin-1-yl)-8-triflu -benzol b fil

4] oxazepi ne (189J064C) CO [ 0240]

2- Fl uor o- 3- nltrobenzotrlfluorlde (209 ng, 1 mol) and

met hyl 2- hydroxy- 3- nethylbenzoat , 2.huno &
ver e 18%34 ed %8&%%10{0@1@511?@66 én&§ Wgwlbﬁndt Mgyl 5-bromo-

ti ﬁyﬁoﬁﬂ%%@wgsiéfﬁgbﬁﬂgb wife réa’ét%h)ac&(ﬁ&né M tds %{vb ©Y7 mg of the

100." Exanpl e | uor o-
-f(ﬂewem@zm(ﬂg?’]()ilﬂb MS\ MID ’636 GMHD liurrty &rdﬂfb (IpﬁwMS) 94/99
(189 ) 5 R )

my, 2 rnnDI) wer e reacted accordlng to GP5 to give 14

ng of the title conmpound (189%?54&%. M5 (ES] 298
(MH). Purity for Mer (UV/ M) 100/1 -81 Exanple 89 -

8- Fl uor o- 3- net hoxv- 11- ( pi per 2|H yi) di benzo[b fI[1
4| oxazepi ne (189J054F)£f532 178242]

2,5-Difluoronitrobenzen 1gmol ) and net hyl
2- hydr oxy- 4-

[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 (189J051F). MS (ESI) 358 (MH"). Purity for ME™ (UV/MS) 95/99.

2-Bromo-7-chloro-11-(piperazin-1-y)-dibenzo[ b

(189JO51G)

[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 ME" (UV/MS) 100/100.
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met hoxybenzoate (364 ng, 2 mvol) were reacted
according to GP5 to give 9.8 ng of the title conpound
(189J0b4F). Ms (ES1) 328 (WMH). Purity for MH (UV/ MVB)
100/ 100. Exanple 90 -
8- Fl uor o-4-net hyl -11- (p_i perazin-1-y1
of ] [ 1, 410xa ain- éﬁ%ﬁ%ﬁl@onﬁm\}f - dent &2 481 .410xazepine
2_{ 8_19@4 8AY- 3- net hyl benzoate (332’rrg, 2 mml) vvere
reacted according to GP5 to give 9.8 ng of the title

conpound (189J054G). Ms (ESI) 312 f'). Purity for
M+ (UV/ MS) 100/ 100. Exanple 91 \gﬂm

2- Brono-8-fl uoro-11-(pigp€razi n-1- 4&% benzo[ b, t] 11, 410
xazepi ne (189J054H) b Br [0244]

2,5-Di fl uoronitrobenzene ( ny, ) and net hyl

5- brono- 2- hydroxybenzoat e nmol ) were

reacted according to G°5 to give IT rug of the title
conpound (189J054H). M5 (ESI) 376 (IVI . Purity for

) L - ).
A RO ORISR ] ) st et
W?@E‘Dﬂe (ABAILBB AYmol CwereNedetad ac,bol@ﬂ{g(l@ﬁl]’S to give 19 mg of the

4- Fl uor o- 1_mol

tilrcoRpRu RT3y AT TEST 3 (it R S R AR OV 17100,
FGGEMH B9 1t A-EhyL D1 -Gieazdd | 11)-fi bR mediyldteasdTh Flind]oxazepine
(1 QﬁjﬁgA) M5 (ESI) 294 (MH'). Purity for MN (UV/ MB)
1089I684C) Exanpl e 93 -

3- Met hoxv- 8- net hyl - 11- (i perazin-1-yl)-di benzo[ b

fl11, 4l oxazepi ne (189J068B) CO w

g3

[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 (189F054C). MS (ESI) 362 (MIH"). Purity for MH" (UV/MS)
100/100. |
Example 88 — 8-Fluoro-11-(piperazin-1-yl

-dibenzo[5,f][1.4]oxazepine (189JOS54F

NH

N
[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 (189T054E). MS (ESI) 298 (MH"). Purity for MF" (UV/MS) 100/100.
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[0246] 4-Fluoro-3-nitrotoluene (155 ng, 1 nmol) and

nmet hyl 2- hydr oxy-4- net hoxybenzoate (364 ng, 2 mmol)

were reacted according to GP5 to give 27 ng of the

title conpound (189J068B). Ms (ESI) 324 (MJ'). Purity

for M+ (UV/ M5) 100/98. Exanple 94 - 4 8-Di methyl -
lpxeRipRET 8 -1 - Y& pngl LiaXegeRinagzo[b, A 1.4]oxazepine
rot ol uene (155
y89J05AFb| ) and nmet hyl 2- hydroxy-3- net hyl benzoat e

(332 ng, 2 nmmol) were reacted according to GP5 to give

24 ng of the title conpound (189 gc) . M5 (ESI) 308
(MH). Purity for M+ (UV/ MS)10Q/ 9 -83 Exanple 95 -

3- Met hoxy-11 - (ni nerazin- I-y|) 8- t--7| uor onet hyl - di benz
o[bfI[1 4] oxazepi ne (189J862A=¢ F CO F a [0248]

2- Fl uor o- 3-ni trobenzotrif [ 209 ng, 1 nmmol) and

nmet hyl 2- hydr oxy- 4-rnet hox ¢ (364 ng, 2 muol)

were reacted according to GP5 to give 12 ng of the

title conpound (189J062A). MS (ESI) /378 (WVH). Purity

for \H (UV/ M5) 100/95. Exanple 96 - 2-Bronp-11-(pips

erazi n-1-vA-8-trifluoronethyl-di benzo[bf][I, 4] oxaze>l

ne (16312062B),5Piffuadhitrofcd2et®] (159 mg, 1 mmol) and methyl 2-hydroxy-4-

e oS S Wb SRR TR 08 s ot
Wﬁre%omge&ﬂde@ SWFgJ OG&Es;z) ﬁ%wgl\/ﬁ@'%gﬂ’tﬂﬁy ok N @FVAMI®) 100/100.

title conpound (18 B ESI) 426 (M#4). Purlty
/I\/R% 1 8Flucne-4-metied g H(piperazin- (RigLas F[L.4ls

2ﬁ§é¥5%§%x - di benzof b fi[l 4]oxazepne (1897069) N N,
50] 3-Chl oro-2-fluoronitrobenzene (352 ng, 2
nmol ) and net hyl 2- hydroxybenzoate (453 ng, 3 mmol)
were reacted according to GP5 to<ngH 57 nmg of the

o

[0243] 2,5-Difluoronitrobenzene (159 mg, 1 mmol) and 2-hydroxy-3-

methylbenzoate (332 mg, 2 mmol) were reacted according to GPS5 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-y)-dibenzo[5,71[1.4loxazepine

(189JO54H)

(‘NH

eute

[0244] 2,5-Difluoronitrobenzene (159 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 (189JO54H). MS (BSI) 376 (MH"). Purity for MH™ (UV/MS) 100/100.
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title conpound (1897069). Ms (ESI) 314 (M). Purity
for M+ (UV/ M5) 100/ 100. -84 Exanple 98 - GCeneral
procedure 6 (GP6) [0251] A mi xture of a nethyl

am nobenzoic ester (1.0 mvol ), a 2- ‘
f1 uoronitrobenezene (O 5 mml) and Cs2CO3 (O 33 g, 1.0

2 M aqueous I\Ia()—l-sol ution (2 X 5 rTL) dri ed (I\IaZSO4)
concentrated, flash chromatograp NH(Sl 02,

t ol uene: hept ane: Et OAc- system, a ncentrated. The
resi due was taken up in TH , 1 Maqueous LiCH
(3 nL) was added and the\ﬁtl m xture was stirred
at 80C for 1 h, and then YA obtain room
tenperature. 2 M aqueous Was ded until a pH of

2 was reached. The aqueous phase was extracted with

Et OAc The conbi ned organic phas dri ed

(Na28<ﬁ$§45and tEheentrtodduentn dlpdsiTage ﬁasmtna endtt metyl 2
t

%’%&6@%@?0& Lﬂg,ez Himéff\%ﬁ r@&teﬁ%cgerdﬁlgq% @F@'tc) gt@@ §4 mg of the

I n water was
rtigibtripmgndnll RYICISE AN ngs]D 2%(1%*) 11urﬁy fméliﬁt(wawé) 1/@3%98
| ut ed thvvate nd vva]

gmggat ed. [0252] The resi due was taken up in
-et hyl - 3- (3- di met hyl am nopropyl ) car bodi i m de

hydrochl oride (143 ng 0.75 mmol ), 1-

hydr oxybenzotri azol e hydrate (16 ‘rrg 0.75 mol ),
triethylamne (311 L, 225 nmol ), nd

N, N- di et hyl am nopyri di a t|c anount) were

added. The resulting m xt was eat ed in a capped

t ube using m crowave assi 4 g (140C, 10 mn).

The m xture was diluted with e, washed with

sat urat ed agueous NaHCCB- sol uti on, g}l ed (Na2SO»4) and
concentrated. The residue was taken” up in di oxane and

addedtoarn'xture of TiCl4 (0.55 nm, 0.55 muol, | M

in toI 0,

. 1 #gﬁ?'hﬁ?dtcﬁ é 132 1, 2 BmBTfOhnd bddthyl 2-hydroxy-4-
di oxa guB e resu tEi n(g m xture was stirr g R

hﬁﬁﬁ?oygzbexzomﬂeg{hﬁt} nand nimel) vatd masetl sagonidigaionGPF togive 27 mg of the

STy s s b U Sod e Sy SRR T ites thorss.
VE)E&H@E @%43@21)1&&1@1{%1%&@@# %MB@%%M somBepiAddedIQ58C)
agueous the resu tlng suspensi on

was extracted with EtOAc (3 x 3nlL). The conbi ned
or gani ¢ phases were concentr at edé‘ Hpurified by HPLC.
Exanple 99 - 2-Brono-8-meth |-11-

p| perazin-1-yl)-di benzolQﬁ oxazepne (189J063A)

[0247] 4.Fluoro-3-nitrotoluene (155 mg, I 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 MEL™ (UV/MS) 100/98.

-83-



0,/ \ Br -85 (0253] 4-Fluoro-3-nitrotoluene (78 ny,
5 mol) and net hyl 5-brono-2- hydroxybenzoate (231
, 1 nmmol) were reacted according to GP6 to give 13
of the title conpound (189J063A). Ms (ESI) 372
|4). Purity for M+ (UV/ MS) 100/100. Exanple 100 -
bl garpﬁé‘j FEiRYly-11 r&%ﬂ-@é})ﬂ? ﬁ'iw%ﬁonwﬂﬁ@ﬂiﬁhibfb Jtil4Txazepine
AITHO6EA) 2- f | uor oni t r obenzene (88 mg, 0.5 nmol) and
nmet hyl 2- hydroxy- 3-net hyl benzoate (166 ng, 1 rmol)
were reacted according to GP6 to gjvgy24 ng of the
title conpound (189JCISSB?: S (ESNLQ/?ZE; (M#4. Purity
for M+ (UV/ M5) 100/ 1@Q% Exanple - 8- Phen
| pi perazin-1-vl)-di benzef =4 oxazepi ne (189J064)
a (_ NHN [0255] To a m j
8- brono-1 O+ di benzo[b f][1,™ P
(1891056) (30 ng, 0.12 nmml), benzene boronic acid (18
ng, 0.15 nmmol) and 1 C2CA3 (34 ny, 0/ 4 mmol) in
deoxygeni sed tol uene/ Et OH/ H20 (1.5 nlL) was added
tetraki s(tri phenyl phosphi ne) pal | adi um(0) (catal ytic
armount[)248ind thEluoesihitiohgnzoiniftuoride WAQO hgat edniol) end methyl 2-

°%%%§?@tl§§§o' et OR T 2OERD) Wittomeieartas i Gpa s give 12
afyeous MR onal (13990624 nNed (B89 2SOV dPurity for MH"™ (UV/MS)

concentrat ed to give crude 8-phenyl lactam A m xture
ofo0{He i nt er nedi ate 8- phenyl lactam in dioxane (1 niL)
\I@aﬁsgﬁlpage!dﬁg %ﬁromo-.fl fmner i d 91)98;&1%%%1:@&1\;1 glb%Zz fB?!ll 1i4 Iﬁxazepine
prperazrne (0. 103 g, 1. Z mmol’)

diigyameBat 50C. The resulting mixture was stirred at
100C over night and then allowed to obtain room
tenperature. To the m xture was adde - 86 aqueous HC
(3. m, 2 M and then the aqueous e was extracted
with EtCAc (2 x 4 rrL) FTo the a us phase was added

aqueous NaCH (6 nmL, 2 resulting suspension
was extracted with Et (ﬁAc The conbi ned

233°2

;

organi ¢ phases were

[0249] 2-Fluoro-3-nitrobenzoirifluoride (209 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 (189J062B). MS (ESI) 426 (ME"). Purity for MH" (UV/MS) 100/100.

[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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applied onto a SCX-2 ion exchange col unmm. The col um
was washed with McOH, and then the product was el uted
with NH3 (7 Nin McOH) concentrated and purified by
HPLC to- give 16 ng of the title conpound (189J064). .
M5 (ESI) 356 (MHO). Purity for MN (UV/ MS) 100/ 99.

ml@%méeﬁe@ debtle@fR 6l (GPs
|- (prperidin- -yT‘GH%_(W)zoI b el

11, 4] C{D%\ilépi nA(hﬁ@ﬁ%?o&) a NdthyCl aihinpberjzoR56ter (1.0 mmol), a 2-

S RS BB GRS AT o o s s
g t4akC afpd 20, bmrmman@a)s At WRIBtoWe (1 adaiedarit wadied with 2 M

to a solution of

gageys QG160 206 A 20Ph d89q Mas$ @) asasprmiiaicds ﬂ@qhggm)mato graphed
(88, T AR IR e T B

16 nid), aMaqﬂeeus hﬁ)éh@hﬂﬂ) \bgrs ddded adidh¢ resulting mavo;u&oms stirred at 80°C

sat oIU|on resul ti m xt was .

35 1 B PO L i o Rola T op el SR, O At o5 e e dded il a
8f2 Whﬁ&@acﬁ@eﬁ e a&ﬂléotls pRdsk Rfis *RRGacid ©h @E@K@S?}(). The combined

iltration foll owed by concentration at reduce
Prganin phaset wekhalried (yanOg) pidawaceirated ally 1peidugpwesl trken up in EtOH

r o% % ar s%slciﬂz éa@ 3%tg€3|2-§%l%n? ianrﬁd$ az%ﬂ‘h”e(ot‘{hg%t% récj)lrl?moD in water was

tad dqabart the eeswidisg infverirestagwlisred o€ 1 @aThembaure s dillied with water and

i ndj cate npl et e conver on of the starting materjal
A S [0 SIS RbHen @Al 7% e dies dNadSOn) and
tchﬁceglggtggl on m xture. The or gani ¢ phase was washed

with brine and dried (Na2SO4). Filtration foll owed by
concef®33d{ i orltet rresidiced pasesstwken gave ia crCHEN, lethy1-3-(3-

B D B RS, 8 18, BB Bt 1

Byiidokybehobtribdte ﬁ&&‘é%srﬁ%% 75 Tﬁﬁoﬁr RrkO3 (311 p,L :zlzs rmol),

5- Benzyl - 8-chl oro-11- |per|d|n 4 | - di benzol
and Ai}%daﬂ Ylﬁ@momrsw%@a@)yhmﬂmeﬁ) Nere «Ndpd \Tl:[emrkt}ngcnnmmre was

R L QTR
40R dfiivied] )mthFEtQNcywﬁsde WA (st ) aqBEdR NaH (Duasobltion] @ded-(Na;SO,)

CGener al ro ure 7
ang concentrated. qne reszdue was 2211(611 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
agueous NaOH (6 mL, 2 M) and the resulting suspension was exiracted with EtQAc (3 x
3mL). The combined organic phases were concentrated and purified by HPLC.

Example 99 —  2-Bromo-8-methyl-11-{piperazin-1-vi}-dibenzolb

(189JO63A)
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[0258] A mixture of a 2-am nobenzoic acid (1 eq.), a
2-fluoronitrobenezene (2 eqg. or 3 eqg.) and K2C03 (3

eq.) in DMF was heated to 100 for 2 hour then all owed

to obtain roomtenperature. The organi c phase was
extracted wth 0.1 M aqueous NaOH solution (3 x). The

conbi ned aqueous phases were acidified with 4 M

aqueous HCl and extracted with EtOAc (3 x). The

conbi H8253r gahiFbrophagémteleme 8 o, (MNazeod)) andld methyl 5-bromo-2-

s Iia‘ﬁ lt%r at aecg The g{ ESI dy fwgﬁe Jeacl\éq;gfeﬁntgsto%%'td ﬁgre 43 mg of the
Hﬁﬂﬁn@@i@ﬁb@m MBQESBSm(Nﬂi@) Pipidy (VPR SUSVISY £6/100.

for The m xt ure was concentrat ed and the resi due
7-Chilg hylzl lo(pipern slibengelpfl[1.4

3@8@@6%}350 (2 l\/p.and t hen the aqueous phase was
extracted with EtOQAc (3 x) and the conbi ned organic
phases were concentrated. [0259] The residue was taken

up in xylene and the resulting m R was stirred at
130C over night. The m xture was il uted wth Et OAc,
washed with saturated aqueoys NN 3-solution, dried
(Na2SO4), concentr at ed, as r omat ogr aphed

(Si 02, heptane: EtOACc s e Ex 105 - 8-Bronp-5
10- di hydr o-di benzo[ b el ['14] di azep -11-one (1667031)
HOBr N N\ H _ -88 [0260]

5- Br oi no- 2- quoronltrobenzene (1.6 g, 7.4 nmol) and

2-am nobenzoic¢c _acid were reacte
accor dPfflt o {36#105%2§f G?Fﬁn%f&goézgtlQﬁem“@nﬁBEnﬁmhﬂ 2-
) ( el QEcod PERBive 24 m

S T e ﬂé@ﬁ@éﬂé@. Dot eatie Bécoldit GO rve 24 mg
4dfdﬂha2f§lﬂ pempdindnd SPYOBGRE1SIR) (ES) 328 (MHN Phrity] B26dH" (UV/MS)
%lO ldﬂronltrobenzene (847 g, 6 mmol) and

gr]n obenzoic acid (274 ng, 2.0 mol) were reacted
AGGeRH 11 -t @ PEE1-I - (SihMezid-30 1 Eibeizo[BY8l 114] bla@eE o 890Wh4)
(160£E15A) Exanpl e 107 - 8-Fluoro-5
10- di hydr o-di benzo[ b el [ 141di azepi ne- l\}l-ll one (160FElI 5C)

"
g so

0

[0255] To a mixture of 8-bromo-10H-dibenzo[bf][1.4]oxazepin-11-one
(189J056) (30 mg, 0.12 mmol), benzene boronic acid (18 mg, 0.15 mmol) and K,CO3 (34
mg, 024 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 mixiure was diluted
with EtOAc, washed with saturated aqueous NaHCOj-solution, dried (Na,SO;) 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 TiCl (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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HON N H [02621 2,4-Difluoronitrobenzene (0.96 g,

6 mol ) and 2-am nobenzoic acid (274 ng, 2.0 mol)

were reacted according to GP7 to give 100 ng of the

title conpound (160FE15C). Exanple 108 - :

8, 5-Di chl oro-5H di benzo[ b, el 11, 4] di azepi ne (160FE64)
Q(Slueﬁs HEY (30mN 2?{%&1912@1%1 ) Rt E‘?ﬁ:ﬁ’éél 4N %ﬁtﬁ@teﬁ Jvith ﬁOAc @x4

and pho or us oxychl ori
wak). élaxj@@ aqge@usnphasm mas @fided aqueous NaOH (6 rnL 2 M) and the resulting

Sf&%ﬁg 51? é&aiéegctrgltgg SPH@I g C?Aﬁnéﬁo %%‘ 8’4]1[)1 "!ﬁlié ci org‘aﬁg: phases were

rdpplied @twscmmmxalimgé&lﬁﬂi T2 coluﬁﬁﬁwisamﬁéc&ﬁdtﬁ QI0WES, and then
t hen decreased and the excess N _N-di nethyl aniline_ and

ghoBBrEes ditgd ity NHe (W8 i@ M %}/édmatmt@a aed gurified by HPLC to
?’1\?@? rrﬁ% WeHd AP c%hlp?glgfrﬁll%ﬁ— 129353' (VMBS Purity for MH"

I SSO I n di oxane aqu

NEY0g8) $0/8.i on (10 ml, 2 M was added The two-phase

reactl on mxture The et hereal phase was washed w th
saturated -89 aqueous Nad -sol ut] H dried (Na2SO4)
and finally concentrated at reduced pressure. The
obtai ned oil crystalli z(s upon,, st ing at room
tenperature. Recrystall TRhept ane- et her) gave
1.8 g (69 % of the titlgﬂiiﬁgou 160FE64). 1H NMR
(CDC13) 6 7.61 (dd, 1 H, J= 1ﬁ , 8 Hz), 7.31 (dt, 1
H J=1.5, 8. O Hz), 7.15 (d, 1 H J= 2.5 Hz), 7.02 (m2

H) FS‘)Z%%h zﬂ ?%@ leq}lyl%%do 8(%%%@%&%3@ ’gﬁgf!’pip%fidyl fodide

ll(élﬁmﬁal 119% Anc hdd] szd dl@&m&thé‘&? 0’8 m]a?cﬁ) @ras added at 50°C to
128 0, 127. 5 121.0, 1109.

8- Ofttion & 815 dishleya- éTderﬂ@nm[b,s}Bl,é]dmnm@ 6{%1‘@64)411&661%& 4 mmol)
%ﬁ& %gé[‘%@ﬂ D)o 68 mg'o.dﬂ 1%31*31) ut'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,0 and
EtOAc were sequentially added to the reaction mixture. The organic phase was washed
with brine and dried (Na;SO4). 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
(160FE67A). MS (ESI) 312 (MH"). Purity for MH™ (UV/MS) 99/96.
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[0264] A m xture of
8-chl oro-5, 10-di hydr o- di benzo[ b, e] [ 1, 4] di azepi ne- 11-on

e (500 ng, 2.05 mml) and

2, 4- bi s(4- nmet hoxyphenyl ) -1, 3-dit hi a- 2, 4- di phosphet ane-

2,4- disulfide (480 ng, 1.19 mmol) in toluene (4 nl)

s hgat in : :
S R B BRRER RS LI el S DA SUSNAT, J aidwepine
(BioBEs7BNhept ane: Et QAc, 2:1) to give 599 ng of the
internedi ate thiolactam To a m xture of the
internmedi ate thiolactamin THE (10Q Wﬁ) was added Mel
(633 L, 10.3 mol) and the resulding nm xture was
heated at reflux for 4 h. The m X e was concentrated
to give 610 ng of the @ryde e conmpound (1667050)
(purity 50% . Exanple w
110- NN-di et hyl ( 2- br onbbenzZy¥) ay

16 mmol ) in CH2C12 (50 nL) at
diethylamne (3.2 nL, 32 mmol)
resultin mxture was all owed t

t enpel@@Sit e. 4 mgrofdbe il %9@1@@0@%630%%32@ Hgtiiglategds a by-product
s e

aihiesldidut Ganeral groceds and concentr at ed to

%;\/\ée( Zﬁﬁfg) ( gg ,;/r?%%re(?# hf t L t e COI]%H# Pld q‘_}; 89% %?lﬁof'eélezene (2
Ky 033 68.) (G I@ZC@J (3 %qi% (DNEF TyakDheat3d 16 1()@71 fo2 ZH)Qul thetballowed to

(t, 3 HJ=17 (t, 3 H J= 0 3C
NM:an( @D@l ggm]_ﬁ:ra_t@g he QIPYNIQ, phggazwgs e)gga@teg W1112§) 16]_EL/I aqueous NaOH-

ut1on '3 :)I'(} gl“he coﬂngome’d a%%.eoqwfs ph&s%s Qere 4cifified %ﬁxﬁwla&u&)ﬁg— HCI and
%%Erél%t@ Iwﬁmlogﬂmfe(h\gl) pzng )g?%ag(g)éd neeganix phasag g-dre%-% et (Naj$04) and
| et enzam de
soRGREHRG Bte RSN IVERE H§ feelzupo}nomﬁ nﬁ?&o 13 %ﬂlﬁﬂt&’él &%@é@a& °q) and
(l\iz %7115)49(5 eﬁ% éowgfgo{vhs 2L %@ hhe rQuitn @Wﬂs'éﬁﬁﬁ% for 1 h. The

I n deoxygeni sed tol uene (14
M el waei cmaﬂmtecx ®1d7ﬂle gesiduetalramoup) in FaxAIamigygwas acidified

{‘%@ ?Ooééélfstrﬂﬁjg %ﬂ?ﬁfiﬁq g‘ds\% %qfueél%sep&l uh erg%raggg Ftla@%)% (3 x) and

G onTtiBed Br¥dil ghav@swdre bdrRERehtddnr ough celite,

concentr at e% and flash chromat ographed
[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;SOs), concentrated, and _ flash chromatographed (SiOs,

heptane:EtOAc system)
" Example 105 — 8-Bromo-5.10-dihvdro-dibenzo[b,e][1.4]diazepine-11-one (166J031)

]

H
N
H
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(Si 02, heptane: Et CAc, 10:1-4:1) which gave unprotected

i nternmedi ate ketone (1.50 g) containing about 15%
inmpurities. [0267] The m xture containing the

i nternedi ate was di ssolved in DVF (20 nl).

p- Met hoxybenzyl chloride (0.90 nL, 6.6 mol) was added

and t g (Jﬁ‘laH § Brardo-utludrd %ﬁd@@ﬂene ‘EP%/OQ Ny M6 an@! 2-dminobenzoic
was a portions-w se. e resul'ting mxturé was

Soid (@60 & 3.6 aomol) evepe rected eacbanding to, GRAdot Sen 331 mg of the title

T T S P T e s

Witabhp$ 0425 0L RReN S DR DB 478, %@m@m _ofl (160FE15A)

(Na2S04), concentrated and flash chromat ographed
(Si02, toluene: EtOAc 10:1) to give 1.66 g (68% of
the title conpound (189J026) HH NVWR (CDC13) 8 7.35 (m
2 H) 7.20 (m 1 H, 7.09-.99<m 4 H, 6.91 (m 2
H, 6.80 (m 2 H, 4.84 / 3 2H,J=162
Hz), 3.74(3, 3H), 3.18 (m=24 S(m 1H, 248
(m 1 , 2.17 (s, 3 H, 1.01HK :

H)
0'5T G i gl VA T oo wic

% 50 mh81)Swerd d8acled doddrdbhg H2GP% to Jdee 330 hil2oBthe title compound
4, 114.0, 57.1, 55.3, 43.3, 39.0, 19.1, 13.9,

126@E1%)(ES|) 437 -91 Exanple 112 -

R Ar72- £ 41BRd DOY MREAEYdibehzol,e]l1 4)dizgepine-11-one (160FB1 5C)
fI=drnydrodl benzof b, T azeol n-T I-one 1891

0" [0268] To a m xture of diisopropylam ne (1. 09 rrL,

7.8 mol) and N, N, N, N- tetranmethylenedi am ne (1.17 L,
7.8 mol) in dry THE (1% 3 0C was added ii -

BuLi (5.54 nL, 1.4 Min ) apd.the resulting

m xture was stirred at - O } nutes. Then a

m xt ure of H

2[ (4-chl oro- 2- et hyl phenyl (4- net hoxybenzyl am no

N dil8367)) be%ﬂ%ﬂ%or(l @%?1@28) (0¢%. 866 qumeD jaridngyin enzoic acid
d5ya HE20 %gmm?)wég%&fa&g@%oﬁﬂ%y@w [Lsive th@ngrEf)%ﬁéJﬁﬁe compound

vvas S frre or 4 h e react on was “quenched
hi%(ﬁ%EiISCDon of sat ur at ed aqueous NH4Cl-sol ution. The
g, ) L0 PG ashed. WikhrrdRt or

chr omat ogr aphed (Sl 02, toI uene: heptane, 7:1-1:0) to
give 665 ng (59% of the title conmpound (1891027). 1H

NVR (CDC13) 5 8.15 (dd,1 H, q\r 8.011z), 7.43 (m
1 H, 7.24 (m 4 H, 7. jJ—S.GHz), 7.12
2

(dd, 1 H J= 2.4, 8.6 Hz)l 1H J=0.8 7.0
Hz), 6.81 (m 2 H), 5.09 (s, 4/ 00 (s, 2

[0263] N,N-dimethylaniline (5.1 ml, 40 mmol) and phosphorus oxychloride (2.8
ml, 30 mmol) was added to a mixtare of 8-chloro-5,10-dihydro-dibenzo[b,e][1,4]diazepine-
11-one (2.45g, 10 mmol) in dry toluene (20 mi). 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 NayCOs-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 fhe reaction mixture. The ethereal phase was washed with saturated
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H, 3.75 (s, 3 H; L3C NWR (CDC13) 8 190.3, 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. M5 (ESI) 364 (M{). Exanple 113 -.
2- (4 Chl oro-2-nitro-phen | sLul fanyl)-benzoic acid
9 9

Pl AR SR RN PR Bpp e 1By pressre. The

mhbdmedamﬂnl cryseflizetl uphi ctating \k a@cen (aTBeraipre? Rmm’tswlhlzmon (heptane-

e SrRd S I 20 O fhe R pmntrai Py oSk, G761 @a. 1

hr=The7ind)ur 81 w@s1 moirkut 2@ onE)h7 CsiREL2H, yasedz7iond (m 2 H),
\i\qgtérT dgl e%i) \gﬁ concentrat)ed and flash - ?NU (2 )

oot bEh dﬁhb@: 1 0T SFR 6 S840t BHoy Lo 1B 4.9% (5 DT CABMR (CDCE)

W(%%%lggu@%é Q%gf%%elﬂ g llg%'?c%%owé;()(l}ﬁ%] 99% '_})231'6 119.8.

TELaBle/1696- gmmo&om-mezh@w@d 5 Hidibenza[He]( 38416132@&5@_6_)
(d, 1 H J=8.8 Hz), 3.82 (s, 3 H. Exanple 114 -

2- (2- Am no- 4- chl orophenvl sul f anyl ) - benzoi ¢ aci d net hyl
ester (189J011) C NH2 S O [0270]s-fo a m xture of
2-(4-chl oro-2-nitro-phemisukf dwy ) - benzoi c acid

methyl ester (189JQ09) (2 fnmol) in Et OH

(5 nmL) was added SnC 2. 2H20O~83 3.6 mol) and

t he resultlng mi xture was stirried 80C for 2 h and

t hen ted, Th r

e AR T Y PR LR B i bpine 11

r geghag. 2. (Et oisoMamdagy deﬁh(aﬁcétﬁohgplﬁhm-ﬁw didda-2 jatdighroephetane-2,4-
r°@$q 50 s 49 NamhOR, IHAS (4 TEbh Ve et gngs GEbbRggube in 2

(%& Q%enog?%d"gt |3i0 Fﬁ?ﬁlﬁ‘ﬂé%u Nehe( 311%%1931 ’l\}ras Jchi'rdﬂﬁ\%%raphed (SiOq,

l;eptaﬁe Pt®ixg,, 2: 7). @9giyenSo9 mig) of the hﬁer(lmij,atelth&qdaqjam 1T(2 a nyixgire of the

istmgtiid ghiSlgotitin TR 16 i) was"ufGa SE (633 g, 103 Fndon) and e

Hysul iRl tere @@ reaBd @ PR fd:0-h dTRemzaiue Wwds doncentrated to give 610
4]t hi azepi n- 1l - one (18970132) HOC N/ \ S
mg of the crude title compound (166J050) (purity 50%).

Example 110 — N N-diethvl(2-bromobenzylamide (189J010

N7
Br I\

[0265] To a mixture of 2-bromo benzoylchloride (3.5 g, 16 mmol) in CH,Cl,
(50 mL) at 0°C was added diethylamine (3.2 mL, 32 mmol) drop-wise and the resulting
mixture was allowed to obtain room temperature. After 30 minutes, water was added, the
mixture was diluied with CH,Cl,, washed with saturated aqueous NaHCOs-solution and
saturated aqueous NH;Cl-solution, dried (NazSO4) and concentrated to give 3.9 g (95%) of
the title compound (189J010). "H NMR (CDCls) 8 7.54 (m, 1 H), 7.32 (m, 1 H), 7.22 (m, 2
H), 3.79 (m, 1 H), 3.33 (m, 1 H), 3.13 (m, 2 H), 1.26 (, 3 H, J=7.2 Hz), 1.05 (t, 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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[0271] A m xture of

2- (2-am no- 4- chl orophenyl sul f anyl ) - benzoi ¢ aci d net hyl
ester (189J011) (149 ny, 0.51 rmol) and Al Me3 (355 L,
0.71 mol, 2 Min toluene) in CH2Cl2 (3 nlL): was
stirred at anbient tenperature for six days, and then

Vﬁat.a%{ RS ﬁdded car 4Ud:ﬂuuro 2T Eh%th 4R Sihehk ué@%@-aminoww-
Z, and was acl aqueous .
he (24z421) KB3e26h s separat ed dried (Na2SO4),

concentrated and flash chromat ographed

(heptane: Et QAc, 5:1-3:1) to give 38 ng (29% of the

title conpound (189J013). M® (ES1) 262 (lviH). -93

Exanpl e 116 - 2-(Chl oro- rQ\phenoxy) benzoi c acid

met hyl ester (189JQR29A) O OO [0272] Cs2C33

(1.30 g, 4 nmmol ) was adde m xture of 5-chl oro-2-

ni t rof | uorobenzene (352 ngy, |2 ™ and met hyl

2- hydr oxybenzoate (0.52 in DV (6 nL) and

the resulting m xture was red=at,_roomtenperature

for 2 h. The mixture was dilluted wh CH2C12, washed

with water, dried (Na2SO4), Qtoncentrated and flash

chr ongi aphﬁ:ﬁa(nﬁ'x% ohapy-aneyib Ghemobilzllyatiidd (1897010) (1.41 g,
gi veng o) (82% of theg??tl eyE(Q onpound _( }]1)1893& ) ( #
r$ﬁQ\m04 Fghlgo@-methylgeiling (1491 g7.1p rgmol) ig dﬁﬁx)ygemsaﬁéoluene (14

,SJg)g%v(ag' dfi’d‘&id a{abﬁ ;’6?4 _ﬁ? H):(JZ.?\?)D? !raé:Zb[(NJd?% ’117% &.1# kot and
éll-P-(EIOA?E Qé&‘ldﬂg,, HS)DS kﬁm?l; di?d 1hd3:l;e|s_1|)1lfﬂig Eil;;xt&'lsgvdslis;irr_e& uhder (4L, for 14 h at
SRORG 5ty R Vs UG Topah s o Bed. teflash chromatographed
é@ J R Hoe:Bith A, Glo: 1 Ptk @R fdke %r&t@éé@llﬁ%ﬂnﬁ‘edﬁ@ WBbne (1.50 g)

% on car bon) was added to a soldtion of
(cohtaprieg doni 1Y% imheitiexy) - benzoi ¢ aci d net hyI ester

the r dBH i holt P PG e hBmaR Frbts TR e 2o mi

fMetBxibentyl hloride! (0S0EML! BEOMBBICOAd ddleansld then NaH (0.23 g, 5.6
concentrated. The_residue was, taken ugel n toluene (6

rrmok R8% Iapmereboilhias addod pations-BEs The MSHERaMIBHFY wes stired at
485 S orudkl 1 A2 UG ol (KA By YBBh of (ot aclus NatiCO-

over ni en quen ' On Of ‘saturate
a;qhmemsmﬂl-lﬁﬁim @dras tdilated wﬂI'hEtOfRs wabhadigwith xamamdmaeous NaHCO:s-

e e G5 o s o i (9873 e: oA
110k 88 eivEl @BG (6493 br thwhitie Borﬁﬁ\ﬂﬁd %17819]0@6). 'H NMR (CDCl3) 8 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 QMH".
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(42% of the title conmpound (189J029C). 1H NWMR ( CDCl 3)
3812 (bs, 1 H, 7.95 (dd, 1 H J=1.8, 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 J=12.3, 8.6 Hz), 7.04 (d, 1 H J=2.3
Hz) . M5 (ES]) 246 (IvIiH1). -94 Exanple 118 -
! L1-4li i azepin-11-one

0 a mxture of
BLEMDAT0- 2- nethylphenyl i socyanate (100 L, 0.73 nmol)
in CCl4 (2 niL) was added sul furyl chloride (118 L,
0.88 mmol ) and 2, 2'- azobis(isobutyronitrile)
(catalytic anount) and the resul f®ng m xture was
refluxed for 20h. The ¢ Was al lowed to obtain
roomtenperature, then di g CH2C12, washed

W th saturated agueous Na $0 on, dried (Na2SO4)
and concentrated. The m xture vvas t aken up in benzene
(2 m) and a m xture of AIC13 (/i nyg, 1.2 mol) in
benzene (1 nlL) was added. The g rltlng m xture was
stirred at 80 for 4h and then all o®€d to obtain room

Lo 5 e sl B iR ] NGB 98 AeBoly v
‘(?étraﬁﬂb%’x}ﬁég%ehﬁm%r(ﬂ qunr, (i@%ﬁ&?)n d@r'mvl@s( eDTEB) 2B BwiBadded 5-

H J= 1.2, 8 Hz), 7.46 (dt %o
Huld £5.54 L, 71.4 M-@L hexzan@,}; apdythe @sqlrmg]nmiturg was gptrqqzﬁt —20°C for 3

%ﬁ&ﬁﬁhe}; BEX')m e OoF A - ctforbllp %g@f(ge@g%%bé&%)mo]w -

tdlie{ﬂlﬂl]aammu(msglr@ze)wa 3(61@9&]11&61)101) b d}yBPHZF [(xmﬁq) whas added and the

t f th t
ARG, mEKues TR Bt oriot § dbdRESERECR o1 SpRhod B additon of
TR ake P BEL b2 RERCL- ;’méucgn THE- BixfR Iwdsndifhd with 2840, washed with

stirred at 40C for 2h. The m xture was dil uted vvlth

Fta@Ac deedt (MeSPeXl coiqehtratad, Mud flesh wbrqna’a@s;fwe@q (¥, topgensheptane,
f#]oil) T EvRABSSe YT 8 ik Ahpbhid SRS (Bl (o138 5 8.5

TR ¥, ST ETIEY (G0T BYSHA (o, arH)17h7 (Jhe}{,amaem), 7.12 (dd,
%hﬁifimz’?af 8%3@"53%30 REOHIr M 3 A0SR O, £ EDeo fon B 400 (52
}gr 3 evﬁgds,( ) aﬁﬁhﬁgﬁ;ﬁ?gg% %1(%9 m@ ?%6:?2@41 132.4, 131.3,

rismdr ab9.oj 120.008286 a0 126.d, 12306 12881 18.71d 1A2x 626 219w sMS (ESD)
stirr ﬂ at 80C over night, then guenched by addition
ated aqueous NHACL-sol ution. The resulting

rﬂﬁfjaﬂeel 14857 04 CHloRel Mﬁ%pl%h% g%ie%iwcﬁdhnathm ester (1897009)
aqueous solution, drie Na2504), concentrat ed,

filtered through a short Si02-

S 0O
©)LO/ _

[0269] To 2 mixture of 5-chloro-2-nitroflucrobenzene (176 mg, 1 mmol) and
methyl thiosalicylate (275 pL, 2 mmol) in DMF (5 mL) was added Cs;CO;z (652 mg, 2
mmo]) and the resulting mixture was stirred at room temperature for 2 h. The mixture was

diluted with CH,Cl,, washed with water, dried (Na;SO.), concentrated and flash
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-95 colum, concentrated and crystallised from

hept ane: Et oAc to give 130 ng of the title conpound
(1897056). Ms (ESI) 290 (MH+). Purity for M+ (UV/ MS)
100/.100. Exanple 120 - Ceneral procedure 8 (GP3) -
[0276] A BOC-protected diamne (1.8 eq..) was added to

AT (5iQq hepnerolype, 1:10-14) fo_give 300 1pg (9234) of the tie

(cppotuyd @BIFOU)LF NMT0 (@19013;16 18615 (dThéI ¥ et Hzhg7.94 (m, 1 H), 7.53-

T (bl 3G T A DO Os L GPPR AR LD

t%lg?e figi£3. gglgm&@a Icﬁlogrr%hé*m&saiflnﬂﬁsélﬁaw adidGn e ektki (1897011)
mxture was stirred at anbient tenperature over night,

and then concentrated. The residue was taken up in

CH2C12 and washed with gaturat ﬁﬂ aqueous

NaHC03- sol uti on. The orgat ase was applied onto a
SCX-2 ion exchange col um. he (COo
McOH, and then the product wasje
MeOH), concentrated and puri
- (8-Chl oro-5Hdi benzo[b el 1
4] di azepi n-11-y12(S)-1-pyrrolidi n-2-vl- nethyl-am ne
166705d701 ONFS 2 Mhifhres 2- q4 ~dMlorbi2- Iﬁ@é’—ﬁﬁénylsulfanyl)-benzmc a01d methyl
8- Chl oro- 11- net hyl sul fan 5H di benzo[ b, e] [ 1, 4] di a

restet @@@m)@m@g@n myijmﬁﬁ@ (Bpd) was added Sn 2H20 812 mg, 3.6

(n%%nolé an nd rﬂl{' gegﬁlthgg lr% @Iel\bvg ?ﬂr}edbé{tw S8 5’ %néﬂ dr? ancgﬁ(‘&ated The

Were reacted accor
@R8dieowed treatdl ®1thﬂceoﬁnd en N4 C6; eanpddridunti] B6HY 05 1§} .was reached.

%@BQ E%P:})ng 37‘1 angl 1%51%%}:’| : & Q%H-lllé’ld] i}l\/s )[‘hf::L g%gc-phase was washed
%Ehlwﬂtkfi bAd sﬁh@ dih%d xN&szg)eiﬂd%ﬂseﬂméh 18 1Five1 491488 (APR) of the title

&Oﬁpbmﬂlﬁﬂlmﬁﬂ hﬂm@ﬂﬂh)w o4 Gldnk &f, 4 =e.¢.77.9174), d884d, 1 H, /=
& (P9 530) 1 1), 7.15 (dt, 1 1, J = 1.2, 7.8 Hz), 6.87 (d, 1 H, J=2.2 Hz), 6.80 (dd, 1
H,J=22,82 Hz), 6.76 (4d, 1 H, J=1.2, 8.0 Hz), 3.96 (s, 3 H).

Example 115 — 8-Chloro-10H-dibenzo[5,f][1,41thiazepin-11-one (189J013

[0271] A mixture of 2-(2-amino-4-chlorophenylsulfanyl)-benzoic acid methyl
ester (1897011) (149 mg, 0.51 mmol) and AlMe; (355 pL, 0.71 mmol, 2 M in toluene) in

m was washed with
ed with NH3 (7 Nin
p"HPLC. Exanple 121

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 tifle compound (189J013). MS (ESI)

262 (M.
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(50 mg, 0.11 nmol) and

4- (tert-but oxycarbonyl am no) - am nopi peri di ne (39 ng,
0.2 mol) -96 were reacted according to GP8 to give
6.5 ng of the title conmpound (1667055). Ms (ESI) 327
(MH'"). Purity for MH* (UV/ MS)100/99. Exanple 123 -

e afiotd] 1892 ?cbtlgfobﬁ 70l Res BB RZERI Reth)1eib) (18935792
idrn-3-yl-amne 60 /004 N NC ~N N. /T bH
[0279]

8-Ch|oro-|1-nethy|su|fq®yl 5H-ngenzo[b e] [ 1, 4] di azepi
ne (1667050) (100 nyg,

3-(tert-butoxycarbonyl am rroI idine (73 ng, 0.4
nmol ) were reacted according to 8 to give 8.1 ng of
the title conmpound (166J064). gt 313 (MWMH).
Purity for MW (UV/ M5) 100/ 94. nmple 124 -

(8- Chl oro-5Hdi benzo[ b el[1 4]diI azepin-|
| 'y| ) [6&&1 m@zc% ?'3@ % ¥ Bt QMé -AMd Qo (a1 GBARADbS 5-chloro-2-

&W“@f@eﬂﬂeﬂnﬁ FRyihg, R fumel)|ané mediybehy&pkyheproete(0eianb mmol) in
Ry (SR e B Re Pl PRt B m rmproag for g . The e

Pyds’ @hite Reth( @ﬁzw, W@s]ﬁdl’ﬁ?ﬁﬂi v awe,r &rlefde@ﬁ;s@da&i@ﬁcﬁdﬂtrﬁl@d and flash
to GP8 to give he title

@W}phe%&(@@h&g@m @M{) 1074419 9:0 fgéYe M newm of the title
}?g{p%]@nd & %I)) PN OW LY 90@{&&3‘&@?@4;{6 9,773‘& hlzhwvs @ 14,J

azepin-1 [ -am ne
NHL.EIHAN. 159 (dt, 1 H, J= 2.0, 76Hz)739(dd 1H,J=25,90Hz),724(dt, 1 I, 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-Chlore-10H-dibenzo[b, All.4loxazepin-11-one {189J029C)

H 0O
&)
[0273] Pd (catalytic amount, 5 % on carbon) was added to a solution of 2-
(chloro-2-nitro-phenoxy)-benzoic acid methyl ester (189JO29A) (505 mg, 1.64 mmel) in

EtOAc (20 mL) and the resulting mixture was hydrogenated (Hp, 1 atm.) for 48 h, then
filtered through celite and concentrated. The residue was taken up in toluene (6 mlL) and

NaH (160 mg, 4.0 mmol, 60% in mineral oilj was added. The resulting mixture was stirred
at 80°C over night, and then quenched by addition of saturated aqueous NH,Cl-solution.
The resulting mixture was diluted with EtOAc, washed with water, dried (NazSOy),
concentrated and flash chromatographed (SiO;, toluene:EtOAc, 4:1), which gave 171 mg
(429%) of the title compound (1897029C). "H NMR (CDCl3) & 8.12 (bs, 1 H), 7.95(dd, 1 H,
J=1.8, 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, J=2.3,
8.6 Hz), 7.04 (d, 1 H, J=2.3 Hz). MS (BSI) 246 (MH").
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N H-97 [02811

8- Chl or o- 11- net hyl sul fanyl - 5H di benzo[ b, e] [ 1, 4] di azep
ne (1661050) (100 ng, 0.22 mmol) and

3-am no-1-N-(tert-butoxycarbonyl am no)pyrrolidine (73
ny, 0.4 nmol) were reacted accordlng to GP8 to give

np
8- Chloro I1 (2 5-diaza-bicyclol 2. 2. |1 hent - 2- yl)-5H

di benzo[ b, el f 1, 41di azepi ne(1661103% 2) -NNH NNC N N
H 102821
8- Chl or o- 11- net hyl sul fanyl
ne (1661050) (50 ng, 0.11 M
N—(tert-butoxycarbonylanino) 2, 5-dr&dzabi cycl o[ 2. 2. 1] he

t - Q. ' 8
Poog Jey (oo & R, ot é’eﬁ%%ﬁ%%%%ﬁqun PREL0 kPl ORI, 073
(9] B2EC[,M2) mlﬁ’uwast wddedr suliayil +ehiddde M) 8 98/, 10)88 mmol) and 2,2
?F?@Eéﬂ%m}éé Acﬁikq%%a?m%aa%qqﬁé% a%él’ﬁ)l‘gl - ogﬁ{}l dmﬁgl 0 %mzo as remgxe'q' for 20h.

"i‘he[xg_&ﬁ?t]: wh allowed to obtain room temperature, then dlluted with CH,Cl,, washed
, 5-Di chl oro- 5H di benzo[ b, e] [ 1, 4] dlazeglne (160FE64)

(‘@@1 sgyra®d BUIRD NaHiGOmHObwan,edr(ezl ®V2p8G4) waé camiesatiated. The mixture

no d !
(e R S feBTT B UGS (o i p bensene
tHE) Wwasddded. e lif&sﬁltiﬂigﬁnme Weadtedd at 80 d’ap{blgdmﬂuﬁm al]lswmyto obtain
m crowave assisted heating (170C, 40 %ﬁes 5 _
@WGW@PWB T wdwe e Alete ééléfou&ba%fbé’& ‘Fﬂz (§iPaheptanc:BtOAC,
)8 MR AR AN HRERNCiRLRS (1EBR5S S‘fﬁNﬁlR"ﬁ%JCh)(a 8.18 (bs, 1

quoroacetlc aci d
D) 79agddddEd = TRe7.8 &yl 14t 1 B, ¥iulr4 AwbBlzl 7i3dr(dd 1at, /= 1.2, 74

3R P21 TR 2 W o Y . MY (s B0 ARGt T At ed.

Exanmple 119 — 8-Bromo-10H-dibenzo[b,11[1.4]oxazepin-11-one (189T056)

H O
O

[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;CO3 (3.3 g, 10.0 mol) in DME
(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,O, K2CO3 (2.8 g,
20 mmol) and NapS$,04 (3.5 g, 20 mmol) and the resuliing 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 (NaySOQy), concentrated, filtered through a short SiO,-
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was taken up in CH2C12 and washed with saturated
aqueous NaHCCB-sol ution. The organic phase was
applied onto a SCX-2 ion exchange col unm. The col um
‘was washed with MOH, and then the product was el uted
with NH3 (7 Nin Med 1), concentrated, and -98
%Hmhfn! @OndMirkibdlabd tchsQa.'.[lié@d HRniBe P(?(Enet DEALI tbl gyeQ QBD Q) @ the title
(1897065). Ms (ESI) rit
(cwpw@)d (98919156) M&(ﬁﬁwm ) Ravrigy ﬁnrgﬁ:f 9@ 1@0/(1@@9)
) 38 orrethyl ester (1 eq.),

' cne(leq)andKZCCI3(4
eq.) |[IIE’79]\/F VESBbefqiretdctE@ &ieirfe0y(1.8 Bcpl)r waangatidetl hien 8-chloro-11-

gfli"-:ﬂg}tvl\g’gfalthﬁt% Peao e g R L 4 RO e b L Doipspyridine
res.%F L Q% v%']ﬁgte& Neg %‘3 e GONRROL o668 .. Kéfé@qg@mxture was

S t aken up In amxture of
cBnegrtedindd maeasmaed( Fitk @Iizﬂlnunﬂab@acahnsacab (PaliratighdThe resulting

the resultin uevvas tirred or for
Rt b v e elpprRis B R ARER, on Hrated ghe residue
the taenhp 'i'l?@HQCE ARl Ga4HRASER s‘é&[‘z@ecﬂdqu@éhs(}ﬁ‘ﬂ@%oh&m. The organic

concentrated. [02851 The residue was taken up in

ohaeNyaHagdied onp ¢ SCHL lgg%cclwage calgenag Tha sgluppewas washed with

TSy 20 S, Shipudth YO 80 i MyoR) Goncentrated and

patifle@seHPaqueous NaHCOB- soI ution, dried (Na2SO4),
concent r at ed,

| %E gﬁﬁlﬁﬁlgd@qﬁam [0286] The resi due was taken up

roXxane and added to a m xture of TiCl4 (1.1 eq.,
1 Min toluene) and piperazine (5 i n di oxane at
S50C. The resulting mxture was stig at 100C over

night, and then allowed to of all‘#r-roomterrperature To
the mixture was addedagReedS=HO (2 M until acidic

sol ution and then the aqueg s pprase was extracted

with EtOCAc (2 x). To the aquaplis_phase was added

aqueous NaOH (2 M until basic solution and the

resul ti ng suspension was extracted with EtOAc (3 x).

The cogipned 5 B-GiSe6Ble] @ e (166J050
flash chrgmtgogﬁlgﬁle%me%?ﬁﬁﬁm% %2 . uggaﬁﬁl ( )
NEQEE) Oy stimnd) a@éﬁiﬂaﬂzeanggmethyl) -1-N- (tert—butoxycarbonylammo)-pyrrohdme

|(§$ Eigengr%lé‘sp 1 6%%%29&1%@(1 acc%di%ﬁgr%%}ﬂ@%rgq\zé ls_"()qﬁg %9":}@ fitfe gbmpound

(166J051). MS (EST) 327 m Purity for MH" (UV/MS) 100/92.
Example 122 - 1-(8-Chloro-5H-dibenzo[b,e][1.4]diazepin-11-yl)-piperidine-4-yi-amine

{166J055)

[0278]  8-Chloro-11-methylsulfanyl-5H-dibenzo[,¢][1,4]diazepine  (166J050)

(50 mg, 0.11 mmol) and 4-(fert-butoxycarbonylamino)-aminopiperidine (39 mg, 0.2 mmot)
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H [0287] 5-Bronp-2-fluoronitrobenzene (440 ng, 2.0
mmol ) and net hyl 3-am no propionate hydrochl oride (920
ng, 3.0 Mol ) were reacted according to GP9 to give
4.0 -99 ng of the title conpound (1667047). MS (ESl)
309 (Nh Purity for MH (UV/ M5) 100/100. Exanple 130

el RS el b phF B G et g sape g 05 MS (50
Nzﬂﬂwﬁﬂﬁ88huﬂ%ﬁn&ﬁﬂU2wMEw0@&@9trobenzene (440 ng, 2.0

nnDI) and met hy

glgdjg@;)corrpound (1667095) I\/IS (ESI) 323 (I\/E) Purity
(UV/ M5) 100/100. Exanple 131 -

7- Brono- 2- phenyl - 4- ( ni ner azi ne- 1-? -2 3-di hydro-| H

benzo[ b] [ 1. 41di azepi ne(189J020) BHN N H [0289]

5- Brono- 2-f | uor oni trobenzene (4 , 2.0 mmol) and

et hyl 3-am no-3 phenylQi opi.ories

ng, 1.5 mol) were reactpd a

9.8 ng of the title conp O p20). Ms (ESI) 385

(MN. Purity for NI—H(UV/NB)H9 8. Exanple 132 -

7-Brono-10-(piperazin-1-yl)-1 2 3 3a 4 10a- hexahydr o-

enzo[[02]70]/cl cs;/éhl]bﬁiale]l {rmmmdﬁfmb@ﬂnﬁbe@ﬁq&km&)]dimpae) al66J050)
-100 [0290], .5- Br ono- 2- Iu roni}rob me{]ﬁ{&

r(bOO @) ?.I?rr@p) 3(-:@‘@1- ut CAGopylamino)pyrr

reacted according to GP8 to give 8.1 mg of the title compound (166J064). MS (ESI) 313
(MH). Purity for ME" (UV/MS) 100/94.

4 mmol) were

8-Chloro-5H-dibenzo[b,e][1.41diazenin-

methyl-amine (166J070)

[0280] 8-Chloro-11-methylsulfanyl-5H-dibenzo[b,e][ 1,4]diazepine  (166]J0O50)
(100 mg, 022 mmol) and (R)-(2-aminomethyl)-1-N-(zert-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 MIT" (UV/MS) 100/90.
Example 125 — (8-Chloro-5H-dibenzolb.e][1.4]diazepin-11-yl}-pyrrolidin-3-yl-amine

(1661074}

&

NH
N: E ;
H

-97-



cycl opent anecar boxyl i c acid hydrochl oride (138 ny,
0.75 mmol) were reacted according to GP2 to give 3.0
ng of the title conpound (166J046). Ms (ESI) 349
(ITvifl+). Purity for MT  (UV/ M5) 99/88. Exanple 133
- CGeneral Procedure 10 (GP 10) [0291] A zinc reagent

0.4 dd
¥ 8, IR et %Sth%ﬁgahgﬂeﬁ%éﬂge{;? 4fudRbite’ We61050)
(39055077 o Sty 7
o r . e n was s
meql) We‘@éﬁ%?Feé]taéc‘EGW%? GP8p gre {3‘ £ S B illR Qo PRI 131074, ms
4‘?%951 . é‘&q\!ﬁ{f* VRIS (mg@us saturated NH4C .
res |ng

xture mas extracted tmnce mnth ether
Fmanplee contd ) g b ‘

gr!lneggﬁ gtr'.aezg over . Flltratlon foIIovved by
gﬁ—%ﬁé&%ressure of the organic

phase gave a crude product, which was purified using

col utm chr omat ogr aphy (‘hept aue: Et%;t-lsyst em) . Exanple

134- 8-Chloro-11-(4-fluorobenzyl Ii- di benzoo[b el [1

4] di azepi ne (160FE59) (J;: cl 0 [ 0292]

4- Fl uor obenzyl zi nc Ch|OI‘I 10 0.5 Min THF, 0.4
mol) and 8,5- dichl oro- 5k g en ,e][1, 4] di azepi ne
(160FE64) (53 ng, 0.2 mmol) wefe phcted  accor di ng

GP10 to give 52 ng of the title corrpound (160FE59). M5
(Esgﬁ%iﬂéﬁg}ggl\ﬂg}()éhl@ﬂ?g# 1618 1y131(1)l|fan3|\/1k/¥ T']b N@a eﬁ? ?cﬁazeplne (166J0O50)
((5(1 fth 0. UPHERPAY M= (Eérk ﬁit&@ﬁiﬁén}hmmho)‘ 2 1zataztamﬁn¢[ne 1]heptane (34

160FE70) F C \ -101 0293%) 4-Fl uoroheny %1
ong, 6k3 dengl) vsereﬁreac@d5aqqpqdﬁ1gﬂq|:GP tg gyl BAP fgthe | tifle compound

hde 64) (26
%&9@9%9%% f’pﬁs\% é\?a{? @égogcor dwmégjl%plt%g give 23
Peapplet NE2T it e mmmmﬂ— g be )4 ]1822epineth 1-y)amine
Purity for M+ (UV/ M5) 98/ 100. Exanple 135 - Cenera
Ma‘?é@é%}e 11 (GP11) [0294] Aqueous Na2C8 (1 m, 1M

was added at roomtenperature to a

N
N: E :
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 mimutes). The mixture was
difuted with EtOAc, washed with water, dried (Na;SOy) 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 NaHCQOs-solution. The organic
phase was applied onto a SCX-2 ion exchange column. The colummn was washed with

MeOH, and then the product was eluted with NHz (7 N in MeOH), concentrated, and
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solution of the

8, 5-di chl or o- 5H di benzo[ b, e] [ 1, 4] di azepi ne (160FE64)
(53ng, 0.2 nmml) (26ng, 0.1 nmol), Pd(PPh3)4 (10 ng),
and the appropriate boronic acid reagent (0.12 nnol)
in dioxane (3 nl). The m xture was then shaken at 80C

s SRS SOLYEEE) e e bolfipddfu {RI0BR). M3 $8S0. 2% VI
\/Bemeyfoai!lﬁé*otu\mwﬂje’?ﬁ%actl on m xture. The ether phase
! i ed over Na2SO4.

3 Fy—€onecentration at reduced
presst[bm?f tzhe r@ﬁcﬁﬂéﬂ CofpmaSg ANEnetRyICrdsele EI1OG&EY,, 5-bromo-2-
whi ch ‘'was  purified using colum chromat ogr

ﬂl@mmm@l?@?@ﬁ@(l g)sand F§2CaB(4vpd & P was heate%qg 60°C for 1 hour, and

311 B i ol{tim é%cgﬁf%b%”%f&k A REral & ug;ci% h CH,Cl, and washed

4W1HQ§WILI@£Q@ AYildaed NHi,Cl- :aﬂmttbn( &@ed‘@{azf}l)dﬂndmmic ntmwﬂ The residue was
8, 5-di chl or o- 5H di benzo

(tgleanrr@v in EQH AR 2 mijEHe oF B ees o 3@%‘%&? P 35%8% gas added
23?%:1'-{?8 f uﬂﬁ?nﬁ#ﬁe@wé&%@@ @%&@%ﬁgﬁﬁ}l TMSaduzshs %I‘Pa%-vvas extracted

uri 5/85. Exanple 1
SwinEMrAx (3 «) a(lcbghlelcdmbmd ytg)an@}ghcﬂebwnrgdwd QN #804) and concentrated.

oy | ay PR bor B Eesiap e Ry B g GG Sl (rEPors, 989%) v

Sadée&i oGl kli%ﬁ@smﬁthﬁ hbene kb s@ﬂréd at&pelt dareiph. nHle(rﬂﬁﬂEEM} diluted with
1 mol’) were reacted according GPl1l ta

6 ny,
9CHzGtg xmsh@dwmthm@uueat@om@wwN HEOrsB o, dued @ﬁ?ﬂgﬁemﬂnﬁated

8&%I Sﬁ%’%ia gfgflﬁépygaz% f@?g%dlybg@o[%ﬁe%%cemmd fo give

dihthrazdiae Rtabil 60FES9)  NNH N~ N H

[0286] The residue was taken up in dioxane and added to a mixture of TiCls
(1.1 eq., 1 M in toluene) and piperazine (5 eq.) in dioxane at 50°C. The resulting mixture
was stirred at 100°C over night, and then allowed to obtain room temperature. To the
mixture was added aqueous HCI (2 M) until acidic solution and then the aqueous phase was
extracted with BtOAc (2 x). To the aqueous phase was added aqueous NaOH (2 M) until
basic solution and the resulting suspension was extracted with BtOAc (3 x). The combined
organic phases were concenirated and flash chromatographed (Si0;, CH>Cl:MeOH,
NHz(7N in MeOH))-system.
Example 129 -  7-Bromo-4-(piperazin-1-yl)-2.3-dihydro-1H-benzo[b][1.4]diazepine

(166J047)

.
X 5

[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

-99_



[ 0297]
4-(4,4,5,5-Tetranet hyl -1, 3, 2-di oxaborol an- 2-yl ) - 1H pyr
azole (22 ny, 0.12 mml) and
8, 5-di chl or o- 5H-di benzo[ b, e] [ 1, 4] di azepi ne (160FE64)
(26 ng, 0.1 nmmol) were reacted according GP 11 to

/ 6?}1'1&@9@)111 r (Nt JUv/MS
%%%%E Iﬁgﬁ%ﬂ’ &uﬁﬁf(ﬁéé;rb@nj?%;{ﬂng %05]9/ 00 Exatr%?%e o (0 M)
JOG@Q&tlonal Screen [0298] Several conpounds di scl osed

¥ 5 e Q - BT 21T L A
gﬁﬁnonggy (R—SAT) as descrlbed in US. Patent No.

) , 798, the disclosure of which is incorported
herein by reference in its entlret The efficacy
(eff) and potency (expressed as of these
conmpounds are presented in Table and M3

receptors. -103 O yh~ B VoL
OV hU'0'd<FOclInf( ( V) VI V) V1 \o V) h
Ul OONNIhN-OOO O-Ncc PLON'.C

'ONIlI OO 00 4DDOOO MM Mo ded ~ tti ~ u ~ -
N~ N Nvwi Ln NNNtJ ~g NO NN o NOG/ ~4p71
~?y' 102%8] N $9BRnma-fhéroRifioberzait (440 BQ, 2.0l mmdRB, and unetiit 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-14-

benzo[h][1.4]diazepine (189J020)

<’“NH

ot

[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-y1)-1,2.3.32.4,10a-hexahydro-
benzo]blcyclopenta[e][1.4]1diazepine (166J046

o

NH
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OpVi OOr NVt ' ..CVl yl n0O td'MJi 'Di .~-1 O

wWOia)7 ,~ ~—+ ~i .'~-1 M711->W.fl 1~4 T "~ 0000
(\ . fl h-1 ti ji W~ HM VL .-l r l--~F[r WA)
|~l~i - A .-~~~-y71 00 '.0 00 00 VIl cFG ~''~' ctl
.~1,T,N Rol . “dal Hj{'~I~~f . dal I I I F, 1| HV

Engg a [Oﬁﬂi 47 15i‘B£ron?o P- fﬂorlmﬁroﬁenzeme (r lg rﬁg,N) 5 Jmf%l’%an& cis=2-amino-1-

I‘dyclbbdﬁtameéhrlbdixyﬂ@ a€ig h\yxdroﬁllm‘idec[llig IhgoO '76)nﬁm11}, were reaq@dy@cording to

000

SERA S SHebris & ﬂjleofefi%ow%psurﬁ @Pﬂ%‘% Vﬁ%s EEW%& @\ﬂf ). ity for M
\(UOMEOoseE0 -104 T-F | | eNHl

I hNg) N Cln\(]\lom)1~6v, ~6In|n|n|nv ED
@@m_ﬁm & egal Procequro®0 €00 COMO N cr% Hti H N

g. 7 I[‘{ﬁé] p OA 6}}&0 rg) g{\l&tc(%.tl ﬂntnGD |y M ara&d N rQom%rhﬂer%féocoMsoluﬁon
of 8,5-Dichloro-5H-dibenzo[b,e][1,4]diazepine (160FE64) (53mg, 0.2 mmol) and
PdClL(PPhs); (9 mg, 0.02 mmol) in dry THF (1 mi). The reaction was shaken until

complete conversion (1-16h, TLC) and then quenched by the addition of aqueous saturated
NH.Cl. The resulting mixture was extracted twice with -ether and the combined ethereal
phases were washed with brine and dried over Na,S0,. Filtration followed by concentration
at reduced pressure of the organic phase gave a crude product, which was purified using
colummn chromatography (heptane: EtOAc-system).

Example 134 - 8-Chloro-11-(4-fluorobenzyl)-5H-dibenzo[ b,e]{1.4]diazepine (160FES9)

F

()
Cl\©:N\ Q

i
[0292] 4-Fluorobenzylzinc chloride (0.8 ml, 0.5 M in THF, 0.4 mmol) and 8,5-
dichloro-5H-dibenzo[b,e][1,4]diazepine (160FE64) (53 mg, 0.2 mmol) were reacted
according GP10 to give 52 mg of the title compound (160FES9). MS (ESI) 337 (MH").
Purity for M (UV/MS) 90/90.

Example 134 — 8-Chloro-11-(4-flucrophenyl)-5H-dibenzo[b.e][ 1.4]diazepine (160FE70)

Cl N O
LD

N
H
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~y~hp, .O0.hQ, Y01 OLI OinOW .r i bcNN
v1 J [029?.] ﬁ%‘h{)ﬁo eﬂylzufé cmonldej(o%Fmi @S'MHTHF‘d.A- nhﬁol) and 8,5-

ld:clﬂor@dHFcﬁﬁe'ilzd[bca][l- lhata]ailne (]I6DEE@4) 20~4ng, OH maenq)l}|were reacted

Jacqpr%l@GFgIO ltoy gve. 33 1 mg et g ite cBrppound. (150RE70). s, (BSh, 3%3 (MED).

Iishﬁtyfg}IVHﬂI)rl(JUM/MS)9!3/11)(}5’ 010 .~ ti nrl1rl+ Nwm.
~~ v,Npml ti o, an\/)o
i1 1 NNONra O

~V\/~W)

ORI 0 R 8 LA YW e
@OIutidOBf the 8,5-dichloro-5H-dibenzo[b, e][l 4]d1azepme (160FEG4) (53mg, 0.2 mmol)
(26mg, 0.1 mmol), Pd(PPhs). (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
N2,S0,. Filtration followed by concentration at reduced pressure of the organic phase gave
a crude product, which was purified using column chromatography (heptane:EtOAc-
syste).

FExample 136 — 8-Chloro-11-(4-nonylphenyl)-5H-dibenzo[b,e][1.4]diazepine (160FE63)

cl N Q
oW

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-
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~Drl ~td . ~O0'"~l ul ¢cd~NOANQES ~~"'"~~0 ~
~7 ~y ~y 1 ~Q Ni~ON Np ~"M\.NR..~N/7 "~"~1"'n
F, I~,,i".p~, ~ A ON mo UN ~~~~ vV wp- .-1 Na
p NOOJg~" "p ~~p~W.~.~T1Yy
.~3~OW)ot ,f| ~ Olon- . "9 0

'~~,,,'awy~ 7 Q/u.~O~+ . ,~~ (WNONti O
; 00~ t~: r.oNOIOI NONVNOp~'RR
~p H t[6294] - ot pydiy-4obd@oniaiacad (B og- G2 s@mel) and 8,5-dichloro-SH-

dibenzo[b,el[1,4]diazepine (160FE64) (26 mg, 0.1 mmol) were reacted according GP11 to
give 9.3 mg of the title compound (160FE69A). MS (ESI) 306 (MH"). Purity for MH'
(UV/MS) 98/95.

Example 138 — 8-Chloro-11-(1H-pyrazol-4-yl}-5H-dibenzo[b,eli1.4]diazepine (160FE59)

N,

“~ NH
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 (MHY). Purity for ME (UV/MS) 95/100.

Example 139 - Functional Screen
[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 pECso) of these
compounds are presented in Table 1 at M1, M2, and M3 receptors.
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= 9 (H1501681) omdazexo] 1 [[fq Jozuoqp-(JA- [ -tizexredid)-] [-OMIOIQLJ-8 T
S {@1s0r6s)
29 - ! swdozexoy 1]/ glozuaqrp-(j4-1-uxzeiodid)-1 1~0I0[G0-8-OWOIH -7
oco (7 (d1501681) smdozexo[ 1 (/g Jozueqrp-(A-1-urzerodid)-1 [-TATIOIN-
4855 _ (V150£681)
3 _ 8¢ 87 smdozexoly*T]{/'g]ozuaqrp-(jA-1-u1zeadid)-1 [- AW -OTIOIH-g
@_28©° (HOSOL681)
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=) 09 {44 surdszexo[p T1{/glozuaqip-(JA-1-mzetedid)- [ -AXOyIoUI-¢-0XOTYD)- L
d oo 9'g Sy (H0SOL681) omdezexo[y 1 [[/'glozuaqmp-(jA-1-mzeradid)-T [ -AXOTOIN-€
¢ K m e (@0SOL681)
&5 8 14 smdezexo[y 1 J[f'qlozusqrp-(14-1-mzeI1adid)-1 -Ax0y}owI-¢-OTHOIG 8
2% (G0SOr681)
=2 2° 61 surdozexo[°1][fgJozusqip-(JA-1-urzersdid)- 1 [-AXOOTI-C-0I0[Y )-8
555 6'S €S (¥0501631) surdozexo[y 1 ][£'qJozueqmp-(14-1-tuzeradid)-1 [-0I0[GD-L
-2 3 LS 8¢ (d8v0[631) smdozexo[y | [Lfqlozaaqrp-(JA-1-Urzeredld)-11
555 6'G 0L (v8¥0r681) surdszexolt T][fgJozuaqmp-(JA-1 -tizeradid)- [ -0morg-3
E S0 = 6'S €11 (0901681) suideze[a ‘glozusqip-f 1 [-I4-1-wizeredId-9-010/y)~¢

.acceptable salt,
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Xis nitrogen; X is C L is absent; each nis 1; Y
is nitrogen; Wis nitrogen; R is hydrogen; R2, RS,
and R4, are each hydrogen; R6, R8, and R9, are each
hydrogen; R5 is selected fromthe group consisting.of
hal ogen, optionally substituted Cl-6 alkyl,
optionally substituted C2.6 al kenyl, optionally
substituted C2-6 al kynyl, perhaloalkyl, and CN, R7 is
sel ected fromthe group consisting of hal ogen,

optionally substituted Cl-6 alkyl, nptinn%!!y
substilt yted |C2_6 al kenhyl, optidnallly substiltuted CR.6
allkynyll ,| perhal oal ky] ,jand CN;j -| 111 {Z i g selecte¢d
friom tlhg group consistipg of NRL1, loxyden, {sul fur, [and
CHR:—RI1—-9—delestedfomt-hegrogp—egnststing—of
hyidr ogen, optijonakly pupstitutgd |Cl. 6 3l kyl|,
ogti orlal|ly gubstituted: C3-8 cyd qgallkyl ,| ‘optjitonal'l y} *
substiit Uted |C2. 6 al kepy|, (optijonallly gubstitufed €2.6
ahkymf—and—opttonaty—stbstituted—arytat iyt Jamd
edch bond represented| by a dashed.and solid Jine ifh
Far mul |&|(2 r dpilesent s A carbﬁn-%aﬁbon coublgboﬁ;d. 2.
The canpound of claimnm1 mherngﬁRE i siselected from
grioupcqngi stimg o[ halog and opti onal 1y

substijtuted [Cli. 6 al ky|.|3. [The [cgnmpound of cIaiQJZ,
WHER ei 2|41 dSaFkyl|Si s| sPRect®d [Rlem haSgradp |« | |2
consi stijng gf |nethyl, ethyly prlopyl|, igoprapyl, butyl,

ty ng—tetrt=butyt—¢—Theg Tompaund{of ¢t aim 2,

n al ogen |sjsel pcted {fgiom tihe dgroug

ti fluoro, |chlorp, andxzbrrom:.\dS. The

n aiml, whereih RS i [chldro. {6. The

n faim[ L, Wwhereip R/ 1[5 selected framthe

o g
1
_|
-

ilng {of hal ogeh, opt
r‘halldal kyl,; apd ON
in gsaidlalkyl]is pe

nal I{y sybstijt ut ed
) éccﬁ’pmf?d of
cted frgmthe grnoup

10

1-y1)-dibenzo[b,f][1,4loxazepine (189TO58C)

$-Chloro-11-(piperidin-4-yl)-5H-dibenzo[,][1,4]diazepine(160FEG7A)

1-(8-Chloro-5H-dibenzo[b,e][1,4]diazepin-11 -yD)-piperidine-4-yl-amine
1-(8-Chloro-5H-dibenzo{b, e][ 1,4]diazepin-1 1-y1)-pyrrolidin-3-yl-amine
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(8-Chloro-5H-dibenzo[b, ¢][1,41diazepin-11-yl)-pyrrolidin-3-yl-amine

(1661074)
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consi sting of nethyl, ethyl, propyl, isopropyl, butyl,
sec-butyl, and tert-butyl. 8. The conpound of claim®6,
wherein said halogen is selected fromthe group
consisting of fluoro, chloro, and bronmo. 9. The
conpound of claim®6, wherein said perhal oal kyl is
perfluoroal kyl. 10. The conpound of claim9, wherein
said perfluoroalkyl is trifluoronethyl. 11. The
compound of claim 1, wherein R7 is selected fromthe

group coansi gting of mefhyr| ghforo, trifluoronethyl,
and [CN. [12. |The|[conpound pofjclajm 1 selected fromthe
gr oup cansi tfi ng|of:
~8-10i chl org-114(pi peragi n-] -yl )-5H di benzo[b,e][1, 4]d
| azepi ng, 8-Chlorot4-nethyl -
- (pifperazin 1-y|)-5—hdib§n;o[bgej [ 1,4]diazepine,
8-Ch|orc-4-%eth_l-t 1 -{(pi perlazi n-1-yl)-di benzo [b, f]
[ 1_{4].odazepine 8r Br onoi- 4- net|hyl - |
1- (pi penazi n-1-yl ) -di benzo[ib,|f ]} [}1, 4] oxazepi ne,
& Mat hyl[- 1 '
| - (pi petazip-1-yl)-B-trfi f]l yorforretjhyl - di benzo[ b, f] |
AUy arani hao
L, FfUOAaOzr TP ey
8- Fliuor ¢- 4- et hyl - 111- (pi perjazi n- 1-yl ) -di benzo[ b, f][1, 4
foxszepi®@e, |9 19 19 [elsloololen|
4, 8 -(p|pera2|n-1-ylytd|benzo[b,f]
- A= 212 113, [Alnet hod of synthesizing a
cony mulg V, | RIW NJ| RB N R (V) gH Rs
@% npriﬁ @ neactingjia conpound of Fornula
VI | Ral| OHf Ry [N RS with a conpound of
For -H 2N R7
- n IR (e —fe|a
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X R8 RO to forma fused ring conpound of Formula IX
RE HNOR2 () R~/ 1/ \ RB RBHRy Ry RS and
reacting the conmpound of Formula I X with a conmpound of

Formul a X (éi W N H to obtain a conmpound of
A in: X is a halogen; Wis nitrogen;

hydro 13
hydr Zlge g%npcﬁéld% Hlél g%e Suéuf ’éur‘aég\%hgﬁh Hf%oge% iI?QS i's

sel ected fromthe group conS|st|ng;bf hal ogen,
optionally substituted Cl-6 aIkyI optionally
substituted C2-6 al kenyl, QQtlonalﬁy sppstituted C2-6
al kynyl ,  perhal oal kyl andy CN RW I's sel ected
from t he gr oup conS|stRngfafi:éLoge “qptiranal |y
substituted Cl-6 alkyl, qptianall "sub®fituted C2.6
al kenyl, optionally substjgufed g kynyl,

per hal oal kyl , and CN. 1Rs A 00nb|nat0r|aR4I|brary of
at |east 220 Ro Rs

di benzo[ b, e] [ 1, 4] di azepi ne[ a, d] dfloheptene compounds
that can be forned by reacting a~ conpound of Formnul a
oVh bharacButidaMy bycePBib@aliRéktdr, dmilElor prodrug thereof, wherein:

A has the structure

/"
G,
7

represents a carbon-carbon single bond;

, wherein each bond represented by a dashed and solid line in A

a, b, ¢, and d are each carbon;

e, f, g, and h are each carbon;

X is nitrogen;

X is C;

L is absent;

gachnis 1;

Y is nitrogen;

W is nitrogen;

R, 1s hydrogen;

R;, R3, and Rs, are each hydrogen;

Rs, Rg, and Ry, are each hydrogen;

Rs is selected from the group consisting of halogen, optionally substituted
C16 alkyl, optionally substituted C,¢ alkenyl, optionally substituted Ca¢ alkynyl,
perhaloalkyl, and CN;

R7 is selected from the group consisting of halogen, optionally substituted
Ci alkyl, optionally substituted C,.¢ alkenyl, optionally substituted C;.s alkynyl,
perhaloalkyl, and CN;
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R5 wth a compound of Fornmula VIIl and R6 (VII1) Q2N
LR7T XRs R a conmpound of Formula X, (X) W CND H
wherein: X is a halogen; Wis nitrogen; Rlis

hydrogen; R2, R3, and R4, are each hydrogen;
and RO, arZeISéaleﬁeWaﬂb@é@romyongstmﬂ ARy ‘P’ﬂiﬁﬁihtﬁﬁéfur and CH2=

0 4P T ARl 058 BLANEL b o gRER, by st
opt i malallgyl ajplnshaltyumﬁdtltﬁ%dmﬁl dyylowlkyl, opﬁoﬂﬁlmlbktythted Ca.6 alkenyl,

cons o8t 1?%1%%113%%11@@5; s oeyiomel opionBor B 2 halkgls nd
al kyl, teg&f‘cgér{dyre tégnyieci b %‘haﬁ% 0 61{@' é&?ﬁmﬂne iR @iohﬁﬁﬁl 1 rlépresents a

substitute per
phar mentoaﬂmhdoolm@sndl on conprl sing a
physi,ol ogl

bl t .
exci rent %‘ ewﬁ?ﬁfgﬂrrgﬂ] Ve rr@5 lséﬁ]&Ctggc%ﬁgBﬁn%m& consisting
o@hﬂbgérﬁandl&noﬁansesdb@ﬁku@&m r@dlying a neuropsychiatric

di sorder conprising admnistering to said patient a
t her épeut i Thal doynpeiiné of Mlmmahowh@remr sead ebybaupeleded from the group

thod f trea
o8 by v T BRBuRischlPl bU81 A BHLR AT Bhi.C
ef f eqt i ve TaERBRipoRhd af £laip QUﬁfﬁe&fn @h@hﬂbéeﬂ/\dstd&le&%dcﬁom the group
patient. 18. A liphar maceut i caI conposition conprising a

corsigngrrd flopras chiom, BN REPIEO. neur opsychiatric agent. 19.
The &oNMpo s[lhtelcgﬂlg&fln(f cl.)félzmnlig ’Wﬁ/gﬂgﬁ ?{5 B aﬂé)l%

neur opsychi atr
6. The compound of claim 1, wherein Ry is selected from the group consisting

of halogen, optionally substituted C.s alkyl, perhaloalkyl, and CN.

7. The compound of claim 6, wherein said alkyl is selected from the group
consisting of methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, and tert-butyl.

8. The compound of claim 6, wherein said halogen is selected from the group

consisting of fluoro, chloro, and bromo.

9, The compound of claim 6, wherein said perhaloalkyl is perfluoroalkyl.
10.  The compound of claim 9, wherein said perfluoroalkyl is trifluoromethyl.
11.  The compound of claim 1, wherein Ry is selected from the group consisting

of methyl, chloro, trifluoromethyl, and CN.

12.  The compound of claim 1 selected from the group consiting of:
4,8-Dichloro-11-(piperazin-1-yl)-5H-dibenzo[ 5,e]{ 1,4]diazepine,
8-Chloro-4-methyl-11-(piperazin-1-yl)-5H-dibenzo[b,e][ 1,4]diazepine,
8-Chloro-4-methyl-11-(piperazin-1-yl)-dibenzo[ 5,f][ 1,4]oxazepine,
8-Bromo-4-methyl-11-(piperazin-1-yl)-dibenzo[b,f][ 1,4]oxazepine,
4-Methyl-11-(piperazin-1-yl)-8-trifluoromethyl-dibenzo[ 4,f][ 1,4 ]oxazepine,
8-Fluoro-4-methyl-11-(piperazin-1-yl)-dibenzo[b,f][ 1,4 ]oxazepine,
4,8-Dimethyl-11-(piperazin-1-yl)-dibenzo[5,f][ 1 ,4]oxazepine,

-112 -



selected fromthe group consisting of a selective
serotonin reuptake inhibitor, norepinephrine reuptake
i nhi bitor, dopam ne agoni st, nuscarinic receptor

ant agoni st, antipsychotic agent, sergtonin 2A

ant agéni stA mgiediohviEresizes oeoRPoIRTIgaRIatY, 20. The
conposition of claim 19, mhereiﬂ1said anti psychotic
agent is selected fromthe group consisting of a
phenot hi azi ne, phenyl butyl pi adi ne, debenzapi ne,
benzi soxidil, and salt of I{thium 21. The composition
of claim 20, wherein gaid ph hi azine is sel ected
from the grovg consi stiny | or promazi ne

( Thor azi ne(r Y, dati ne til (D),
prochl or perazi ne (Co and thioridazi ne
(Mellaril(r)). 22. ghe onﬁ of cl aim 20,
wher ei n sai d phenyl but yRpi perRsdi nes is selected from
t he .group consi sting of hal operidol (Haldol(r)), and
COMRBZM8e (Orap(r)). 23. The conposition of claim 20,
wher elfisah dodBbaREARIRRulaSvEel ected fromthe group
consistin% of clozapine (Cozaril(r)), |oxapine
(Loxitane(r)), ol anzapine (ZyprBxafD) and queti api ne

(Seroquel (r)). 24. Thevgp éHcIain120,
wherein said benzisoxidil is ted fromthe group
consi sting of resperidone (Re \,(r)) and

zi prasi done (Geodon(r)). 25. Thg conposition of claim
20, wherein said salt of lithiumis Iithium

vt PeundicRind 36 Forbiga sarrposi tion of claim 19, wherein
said anti psychotic agent is selected fromthe group
consi sting of Clozaril, Conpazind® Etrafon, Geodon,
Hal dol, I napsine, Lox{(VHDeOzNe iRz Mohan, Navane,
Orap, Permtil, Prolixin, Phene , Regl an,

Ri sperdal, Serentil, Seroquek; el'Rgi ne, Taract an,
Thorazine, Triavil, Trilafon, anggZyprexa. -115 27,
The conposition of claim 19, wherein said selective

te formt ofused riegipdmpeimdioffobndledX| s sel ected fromthe
group consisting of fluoxetine, flyvoxam ne,
sertraline, paroxetine, ciRalQ Resci t al opram

si butram ne, dul oxgtkype, andiye ingH and
pharmaceutical ly accept abl rugs thereof.
{n said

28. The conposition of claihk "N

nor epi nephrine reuptake Rnhibitdr is d&l ected from
the group consisting of thioniSoxetimhe and reboxetine.
an®. The conposition of claim 19, wherein said dopam ne
agoni st is selected fromthe group consisting of
sumat¢dcpnathe camponrd pf BrmutmbPawithgicampoppdobfermpday,
rizatriptan, zomtriptan, cabergoline, amantadine,
l'isuride, pergolide, ropiekrole,|branipexole, and

) w
()
N

to obtain a compound of Formula V,
wherein:

X is a halogen;

W is nitrogen;

R, is hydrogen;
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bronocri ptine. 30. The conposition of claim 19,
wherein said i nverse serotonin 2A agonist is the
compound of Forrmula XIll, or a related anal og thereof.
CH3 FN NO (XIIl) 31. The conposition of claim
19, wher e RenRsaingl Be prstaaph Aydragemt agoni st is the

conpound or | ated anal og t hereof:

OH NF ?{?l 65’ agg@ﬁé%?%g{(y dg?geﬁ teating

neur opsy cR;aik Isklectdil Samtleie group cpadistaint oflipdeans bpigonally substituted
admnistering to said patient a _therapeutically .

ef f edtiovBkdnBRiiAnagy sHOUBWES Liatei ket StRnaly gustituted, 62 alkyny,
33. Amidad: ofqicieatiyng neuropsychiatric disorder in

a patient conmprising administering to said patient a

t her apeut iRzaik Isyleetbd daim Wie gmoop rbngisting efdmegend opfionally substituted

claim1 d a.therapeutically fective unt .of
neur opsyiiappicnalychpstiousd Celeigsbhaptop Y Sibsfiged Cos alkynyl,
wher eihakAlld1a3daicN St ering step conpri ses

adm ni stering said conpound of claim1 and said
neur dgsychi at r i combamtorabar | y libsAryrul t aivdousl| yat 35. igise 220

th ai m.3 erein said adm,ni,steri te :
enepede Tl R oSt uRrL b Sih §E iRy eacting a
cbmpbshSH Kbrd@urensychi atric agent first and then
adm ni stering the other one of said conpound of claim

1 and said neuropsychiatric ag®nt.Q 36. The nethod of
cl ai m 33, wherein sai dvViiBurie Latpyc disorder is
selected fromthe group consi schi zophreni a
‘ i ety, sleep

di sorders, appetite disorders, i ve di sorders
such as maj or depression, bipolar disorder,

with a compound of Formula VIII and

Re
(VIII) OzN R7
X Rg
Rg
a compound of Formula X,
T1
X) [W]
N
H
wherein:
X is a halogen,;

W is nitrogen;

R; is hydrogen;

R, Rs, and Rg4, are each hydrogen;

Re, Rs, and Ry, are each hydrogen;

Rs is selected from the group consisting of halogen, optionally substituted
Ci alkyl, optionally substituted C,¢ alkenyl, optionally substituted C;¢ alkynyl,
perhaloalkyl, and CN; and
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and depression with psychotic features, and Tourette's
Syndrone, drug-induced psychoses, psychoses secondary

t o neurodegenerative di sorders such Al zheinmer's or
Huntington's Disease. 37. A conpound of claim1 for _
use in tr &atis rgleeted dipm ey gripcendsttigsyr kdegen, gptionglly substituted

cormgSL R Sl ug) TuHRule S0 LSRRy st o o,

conppesiaf@ligleamennd of claiml and a
neuropsychiatric agent for use in treating_ a. _
neur dpsyc K ANARACEPUEGH RmPposBlon THENRIERS & PhyHolggically acceptable

ey e _ . ) ) C e
o T A 59 LA ERTELS: s hapillriim
and rél at edmietliodpaft thiating ayrehopegchiatdadisetder colmpeping administering

SR SRS oot i ST Lo e, e

e 332100 M 5, PR BT ki, oo
thepapeeticayedneyaameat of 8 ooupowdafchain Izwih sad petierdr

Hunt ilggt o':}; %h%&%gﬁﬁhl Z:or%l}:)l'c?sition comprising a compound of claim 1 and a
neuropsychiatric agent.

19. The composition of claim 18, wherein said 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.

20. The composition of claim 19, wherein said antipsychotic agent is selected
from the group consisting of a phenothiazine, phenylbutylpiperadine, debenzapine,
benzisoxidil, and salt of lithium.

21.  The composition of claim 20, wherein said phenothiazine is selected from
the group consisting of chlorpromazine (Thorazine®), mesoridazine (Serentil®),
prochlorperazine (Compazine®), and thioridazine (Mellaril®).

22, The composition of claim 20, wherein said phenylbutylpiperadines is
selected from the group consisting of haloperidol (Haldol®), and pimozide (Orap®).

23. The composition of claim 20, wherein said debenzapine is selected from the
group consisting of clozapine (Clozaril®), loxapine (Loxitane®), olanzapine (Zyprexa®)
and quetiapine (Seroquel®). 7

24, The composition of claim 20, wherein said benzisoxidil is selected from the

group consisting of resperidone (Resperidal®) and ziprasidone (Geodon®).

25. The composition of claim 20, wherein said salt of lithium is lithium
carbonate.
26.  The composition of claim 19, 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.
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27.  The composition of claim 19, 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.

28.  The composition of claim 19, wherein said norepinephrine rcuptake
inhibitor is selected from the group consisting of thionisoxetine and reboxetine.

20. The composition of claim 19, wherein said dopamine agonist is selected
from the group consisting of sumatriptan, almotriptan, naratriptan, frovatriptan, rizatriptan,
zomiitriptan, cabergoline, amantadine, lisuride, pergolide, ropinirole, pramipexole, and
bromocriptine. |

30.  The composition of claim 19, wherein said inverse serotonin 2A agonist is

the compound of Formula XIII, or a related analog thereof.

(XIIT)
31.  The composition of claim 19, where in said serotonin 2A antagonist is the

compound of Formula XTIV, or a related analog thereof:

N
0] \/\O\
5 |
/ F
(X1V)
32. A method of treating neuropsychiatric disorder in a patient comprising

administering to said patient a therapeutically effective amount of a composition of ¢laim

18.
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33. 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.

34. The method of claim 33, wherein said administering step comprises
administering said compound of claim 1 and said neuropsychiatric agent nearly
simultaneously.

35. The method of Claim 33, 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.

36.  The method of claim 33, 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 Touretie’s Syndrome, drug-induced psychoses,

psychoses secondary to neurodegenerative disorders such Alzheimer’s or Huntington’s

Disease.
37. A compound of claim 1 for use in treating a neuropsychiatric disorder.
38. A composition of claim 18 for use treating a neuropsychiatric disorder.
39. A composition comprising a compound of claim 1 and a neuropsychiatric

agent for use in treating a neuropsychiatric disorder.

40.  The composition of claim 39, wherein said neuropsychiatric disorder is
selected from the group conmsisting 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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