AMINO SUBSTITUTED DIARYL[a,d(CYCLOHEPTENE ANALOGS AS MUSCARINIC AGONISTS AND
METHODS OF TREATMENT OF NEUROPSYCHIATRIC DISORDERS Background of the Invention
Field of the Invention [0001]Certain aspects of the present disclosure relate to methods for treatment of
neuropsychitaric disorders, pain and other disorders by compounds that modulate the activity of

muscarinic receptors, im%g%%@%%@gg@gg@@%mﬂ%g@gs associated with
the development of neurgpsychiatric disorders. Aspecis of the invention also relate to compounds that
selectively interact with RS eABEHSHAEANSIS S NINULIHODS AL IREAINMENLIORds. Description of
the Related Art [0002]Muscarinic chol NEUTROESSOHISTRED DES GIRDIERSNS of the neurotransmitter
acetylcholine in the central and peripheral nervous systems, gastrointestinal system, heart, endocrine

glands, lungs, and other tissues. MuscarinicBra% s RaY AseRial role in the central nervous system for
higher cognitive functions, as well as in the —per%ﬁeral parasympathetic nervous system. Five distinct

muscarinic receptadesd alEpeen identified, ml-m5. The ml subtype is the predominant subtype
found in the cerebral coteygand ighelieugide bemvobiad instha cenliakab cegnilvedunstions; M2 is the
predominant subtg e found i thearé.ang is beIieve&l tH}bedinv%Ive% in the coratr%qtf hegrf rate; m3 is
believed to be invBIVEd T GaatromteStnaT aRE L ARGR) a8t oK AR WET AL W8SHAS 4K salivation;
m4 is present in brdiniared mayabeiinecivedimlpatinbich; ahtypadMiidsatimbdaintire ayupmahvolved in
certain functions qf the: cepBLnEIVOLE SSIRMASHRAIALLANIR NG IRRANINALAC AYRIRLL the

[0003]Conditions associated with cognitive m&alrment, such as Alzheimer's disease, are accompanied by
loss of acetylcholifécHithelsPairiate s sumarade b e ettt ddgdhisssaeHsrEhghperdic neurons

in the basal forebﬁagﬂmm@rwhuhﬁﬁmt@ﬁr@a@aiﬂhm association cortex, and hippocampus, which is
involved in higherIprSolglegses the RL?QQfM::fffO”S to increase acetylcholine levels have focused on

increasing levels o%rﬁ%‘precmwmr acetylcholine synthesis, and on blocking acetylcholine

esterase (AChE), the erl@J#2k tha¥nsetabyolizel®dieatyichusiirptomd rmisdstiaticheof astioline of  the

phosphatidylcholing hgsptigenyancmiaressiul B CREMbibiters haymahownseme dirsapeutic
efficacy, but may cause cholinergic side effects due to peripheral ace(tylcholine stimulation, including

abdominal cramp&SHRIREdbsTRIAG: deitheatumBfe Ba ReilyReio L2 s atifsPeh I HsstEESion,

Gastrointestinal sieteefiegiahavenhsianlobseriediial abevtastbiseh abtheypatiepisitreatedicky,addition, some

AChE in such as tacrine, have also been found.to cause significant.hepatotoxicity, with elevated liver
LB PR s

. € pe ) athetic nervous system. Five dis TECE ..
transaminases observed in aBOLR &j%rlaﬁ’gﬁ)en S.GI'IF]e a%ve’?se efrfects o Slf]ave limited

their clinical 10008 kmeshdvinberustadiind. agbmistdbueh sdtpedotirorrdoaiakd wobnddund i be weak

agonists of m2 agyellas N3 aePiRe A8 ROlVERNLRESEINR BIRATIISAANT Ve lmRRINRent, most
likely because of dose-limjting side effects. [0006]There is a need for compounds that increase

acetylcholine sigriiifPErIemRash L B: A S Felsht AT i drdiveed Mebe P ivResEbme dimbts that are

active at various hwdgcatiniayecegievedubtyprsdlviléngestishreithsenid hetisdr ernco ssnaystemasFurthermore,
there is a need fof mare. gy, SElPcive, MuscAiNig.RAoIY:UENAS Wl drselective agents, both as
pharmacological tools and as therapeutic agents. Summary 3?t e Inventlon([%(%ﬂ isclosed’herein is a
compound of ForandieJ, Presguiip brain, may be involved in ceriain functions of the central nervous system
associated with the dopaminergic system.
[0003] Conditions associated with cognitive impairment, such as Alzheimer's
disease, are accompanied by loss of acetylcholine in the brain. This is believed fo be the
result of degeneration of cholinergic neurons in the basal forebrain, which innervate areas
of the association cortex, and hippocampus, which is involved in higher processes.
[0004] Efforts to increase acetylcholine levels have focused on increasing levels
of choline, the precursor for acetylcholine synthesis, and on blocking acetylcholine esterase

(AChE), the enzyme that metabolizes acetylcholine. Administration of choline or
phosphatidylcholine has not been very successful. AChE inhibitors have shown some
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IR, () nRly .-.... R.1 R2R6/R2 /IX=XI/ aa .,.. ...... R3R7-.....f ,C\R, b' fc 3 /'/ Rel /

?":-. CFt4 ReReR5 or a pharmaceutically acceptable salt, ester, amide, or prochug thereof, wherein A is
selected from the group consisting of RiRi R2 )N, and X is nitrogen, CH, or CH2; X' is C or CH, wherein
when X' is C, there is a double bond between X and X' and wherein when X' is CH, there is a single bond

between X and X'yach ¥ JS SRR/ I35 8RR FMIHe gioureanaising Al ALFAgRy RX¥ERN. or CH;

each IN is separately selected from the group consisting of nitrogen, CH, oxygen, or sulfur; each n is
separately seIecteﬁ%ﬁ?ﬁé‘&#&ﬁ’ﬁ%ﬂ?@@fﬁﬁ’g%Tr@?sr,né‘}‘ﬁaa\‘ﬂinﬁ% e EY Y Wk sh consisting
of 1, 2, and 3; eachybjdtrsephdatetyshihs Gattariissbphshte bffselcotedfsanbbaghupeansisting of
hydrogen, halogen.amin ionally tituted CL- -optionally supstituted C7, 5 cycloallcyl,
optionally substitu?(fag‘ %%a%gt% %aneyq', %%%Py Su ?stigtg}t% b-l%sé %%f}f : %fo%ehzlﬁysﬁﬁosﬁ%lﬁ?ed C1.20
-allcoxyallcyl, andfewtbianguse isisribicsdt drspaigtaxiaitandif cleydepsdneormssaiaenss shsenvedelgroup
consisting of - NfiG&2 B ooRBE ratledi)Fnetdter® ARG AR @ACiTCeReNdRNIN Selartad . frap the group
consisting of carbon, nitrogen, oxygen, and sulfur, or each is independently absent, provided that at least
three of a, b, ¢, or'i Hre present, provided that at least one of a, b, c, or d is carbon, and provided that no
two adjacent a, b, c, or doaosibotKaxygen lombethisulfigrinéstd sgelamdabearine daheine pead ity selected
from the group copsistipg, of itrogen , Ifur, Is inde tl sent,
provided that at Ie%i%%rﬁ%ag&g%%}}?ﬁ %Pgr %‘?ewg?fe(g&gﬁg ﬁ%&geéﬁig%gaﬁgggﬁo%%ﬁggqﬁ%%@g is carbon,
and provided that@&uiiits aapeEarmng og kel beeswistvr dasrgbmiBrbhdts elitkit; R2, R3, R6, and R5, are

each independently selggtedjfronTthe giaupsoRsiIstRgRLAYdIRden3legen Jantienghasubstituted C1.6
allcy, 1, optionally bs_titutec{EC;L.G allc)élox E%é)tio,na”}l/ sybstituted C2-0 alkenyl optionaljgesubstituted
S ;

C2 6 alkynyl, optiafsiy s S iitibe FRET 282 Rt alfcd 12 e itoR AU ST LG RRRUSES 1A RRIS® Bhrhaloallcyl,
CN, COR10, CONHBH’BOII‘N&@@@HH’R@)Iﬁ@ﬁbtﬁﬁGﬁSﬁﬁR‘ZbﬁtrﬂS.ﬂﬂ?ﬁﬁ’.imﬁtdrcmmNﬁyﬁ.ﬁNHCOR'[O, or
R2 and R3, or R3ﬁ9ﬂe§§o{)9,rt%%‘g ﬁ?dt%%oﬁg%?éﬂlﬁrse%@tﬁ\% WD DG Hng GREDANSIQWhiCk, they are

attached, form a five-membered or six-membered cycloalkyl, heterocyclyl or heteroaryl ring, or a
six-membered aryMfsgsiieagers bri srehamacrasiepierhtidperetit&dfécted from the group
consisting of hydrogen, halogen, optionally sgbsiteieer e favalitidn optionally substituted C1.6 allcyloxy,
optionally substituted C2-6 glkenyl, optionally.substituted C alk ,-optiqnally substituted
C1_6-alkoxyalkyl, optioi%?@ubs .%ﬁ%{e?’aeg%%‘%m%ﬁ‘.%?0&55%%%%}5%@ Efg%'a, CONHRIo,
NHCONTHRIa, SO2NHR1a, S02R10, 03021t10, heteroalkyl, NO2, NHCORtc, offi®6 and R7, or R7 and
Rs, or Rs and R9 taken together, along with the ring carbons to which they @ktached, form a
five-membered or six-membered cycIoanyI, heterocyclyl or lieteroaryl ring,( ja sixthembered aryl ring
moiety; Z is selected from theRgroup copsist' g of NR11, oxygen, shllfur, and,Y)Fl 1 R10 is selected from
the group consisting of hydroggn, optionally;Substituted C1_6 alkyl, bptignaby substituted C3.8 cycloalkyl,
optionally substituted C&Mk@ { optio’. fiy sukstituted C24R,alkfwfy ption ; qug)sﬁguted aryl,
optionally substituted arylallcyl, a e angI,H:yI; and R11 is seletted fkom graup consisting of
hydrogen, optionally substita T']P{C1_é alkyﬂ',’ SpHonaIIy substitu;gsd 4 cy&oalk T,’%‘q;;ionally substituted
C2-6 allcenyl, optionally sufbstitunxgd CZ-GF@Ikrayff and optionally substrgted arglalkyl; R12 and R13 are
separately selected from the group consiting of hydrogen, halogen, optiopally substituted C1_6 alkyl,
optionally substituted C1.6 aIIconx;g,I)optionaIIy substituted C2.6 alkenyl, Gptionally substituted C2_6
allcynyl, optionally substituted C1_6-alkoxyallcy1, optionally@ubstituted C[6 alkylthio, perhaloalkyl, CN,
CORI 0, CONHRIO, NHCONHRIc, SO2NRRip, 3021210, 050212.Le, heteroalkyl, NO2, NHCORIo, or
R12 and R13, taken together, along with the ring &irbon&m’f which they are attached, form a
five-membered or six-membered cycloallcyl, hﬁeﬁﬁ;ﬁ or het&toaryl ring, or a six-membered aryl ring

moiety; and any bond represented by a dashed and sdlid ling represents a bond selected from the group
consisting of a carbon-carbon single bond and_a-€&fon-carbor;gouble bond:; provided that the compound
of Formulae | or XV are not clozapine or N-desmethyhglozapine.
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[0008]In some embodiments, the compound has a structure set forth in Formulas lit or IV. /Ri (() nl (E) R1
R2 R2 X=XIX=XI R5R5RS5 (111)0v) 19009]In some embodiments, the compound is selected from the
group consisting of: R 1R1 i W-Ri CR1 "C

or a phanmaceutically acceptable salt, ester, amide, or prodrug thereof, wherein A is

gelected from the group consisting of

R
; W. R
<_n \\ W/R-I ‘1’ \W/ 2
Wb =l S
w0 , and ;

X is nitrogen, CH, or CHy; X’ is C or CH, wherein when X is C, there is a double bond
between X and X’ and wherein when X’ is CH, there is a single bond between X and X’;
each Y is separately selected from the group consisting of nitrogen, oxygen, or CH; each W
is separately selected from the group consisting of nitrogen, CH, oxygen, or sulfur; each n
is separately selected from the group consisting of 0, 1, 2, 3, and 4; m is selected from the
group consisting of 1, 2, and 3; each R; is separately absent or is separately selected from
the group consisting of hydrogen, halogen, amine, optionally substituted Ci.q allcyl,
optionally substituted Cs. cycloalkyl, optionally substituted C;,o alkenyl, optionally
substituted C,p alkynyl, optionally substituted Ci.z0 —alkoxyalkyl, and optionally
substituted aryl Aand arylalkyl; L is absent or is selected from the group consisting of —
NH(CH2)y— and ~(CHa):~; 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, ¢, 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 Ieast three of e, f, g, or
h are present, provided that at least one of e, £, g, or h is carbon, and provided that no two
adjacent e, f, g, or h are both oxygen or both sulfur; R;, Rs, R4, and Rs, are each
independently selected from the group consisting of hydrogen, halogen, optionally
substituted Ci.¢ alkyl, optionally substituted C,.; alkyloxy, optionally substituted Cs.
alkenyl, optionally substituted C, alkynyl, optionally substituted Ci¢-alkoxyalkyl,
optionally substituted C,.4 alkylthio, perhaloalkyl, CN, COR;s, CONHR o, NHCONHR o,
SO,NHR g, SOzR 9, OSOzR 14, heteroalkyl, NO;, NHCOR g, or R; and R, or R3 and Ry, or
R; 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, R7, Rg, and Ry, are each independently selected from the



R6 N_Y 1 R2RGY 1 -R R, R3R7R3R7 Ft4Ha ROR5RgR4 , andRgR5 [0010]In some embodiments,
the compound is selected from the group eonsistthg of:  [00M]In some embodiments, none of a, b, c, or
d is absent. In some embodiments, none of e, f, g, or h is absent. In some embodiments a, b, ¢, and d are
carbon. In some embodiments e, f, g, and h are carbon. In some embodiments, R2 is selected from the

group consisting oyaxgrg&?sqbtﬂg'czﬂeﬁm planalliaupstiied. ! 4 altianoptignaly, h%}f aa“tec' 1.6

alkyloxy. In some embodiments, the alkyl IS selectéd the group con5|st|ng o} JI propyl,

isopropyl, butyl, sé&bﬁﬁwda%ﬁtépf)%% PHeBMIY evhBbHRAdrrs %@ﬁl@ﬂb&?ﬁ@s@%@@%&mthe group
coanIsdtmg of rnitmh ﬁth@tmnan@pmﬁmﬁmrqpl%bmm S@ﬁr&ﬂﬂ@%@ﬁlﬁd&ﬁ bytg)ﬁmmﬁpme
embodiments, the oup chlorg, and biome. In some
embodiments, RZQS%EI?’S‘%XP rorh 5?1@1{ dfoup i%’tlr\\g%@ﬁ%% é@%ﬁ)}? rﬁ %ér)%%kbro In some
embodiments, R3 istsoldicybdNfdah & Group R@n&ﬂsﬁmgrdﬁmpdrﬁgenmmg@mkqﬁmgaﬂyrsdwltuted 014
allcyl, optionally Sk&@ﬁ}%@%&éﬁ@@@%ﬁ%&}% IR SRMmESRINER SR 91"%& Rsfiealpd from the

group consisting of methyl, ethyl, pru%%/ isopropyl, butyl, séc--butyl, and tert- -butyl. In some embodiments,

the alkyloxy is selé?bffé‘&]*ﬂ’)ln]i“ﬂ‘?@% EBﬂggfﬁfbr@Erﬁéi‘lé’é)&‘e@ﬂ?&w]rﬁﬁéﬂ}m%ﬁ'ébwt toxy,
sec-butoxy, and tqi‘tnliil.tm)gtoiﬂ samalﬁgrﬂmmngm%m&mﬁi@gﬁm@{g&@@t@%f&@ﬁﬁtﬂ&gﬂ@@&@nsnsﬂng of
chloro, bromo, and iodq. eembodm;\]len%:‘l R3 |s ledCtEd frq the rouH ing, o hydrogen,
methyl, mettoxy, c‘fﬂoro omo 1006 AP nsome embéélm oi%asz)lec ed rom thé group

consisting of hydrogéealidiogénnadtivhsiliyied batitnikenyt ortiatiellly péx&ﬁl@l&ill@yh BotidptiandINO2. In
some embommenﬁbéﬁ%@ﬁ‘%ﬁ'ﬁoﬁﬁi&ﬁ ol oM SRRy consistingAfyiethy ety LRigRVEJsoPropyl,

butyl, sec-butyl, and tert-butyl. In_some embodlments the E)grhaloallcyl IS @hrfluoroalkyl In some

embodiments, the%%ﬁ&?ﬁc?ﬁﬂ?ﬁqggtﬁ’ﬁﬁ%’%?ﬁ%‘%hwtwm Eedime sy nerHamate s dBistted froth
the group consstmg ﬁﬁdmmylphﬂmmﬂﬂdubﬁﬁﬂltﬁd ngam@ﬁnd@ﬁdimmmbdﬁmds Oy¢langan,amaptionally

substituted C]..6 a I W erel diment e aIkyI is selecte e group conS|st|ng of
methyl, ethyl, prop |sop opy r%ﬂitgylﬁ%‘nan t%erig ]butyef T som? Sg IOdH] m%%ts 458 Selected from

the group con5|st|ﬁ@@ﬂh&@fd&j@f@gﬁ%ﬂﬂlﬂgﬂu@Pt@hhibombﬁ@m@dtﬂﬂu@l@lnmhwagﬂﬂmt% NO2. In
some embodlmemﬁ SRiIGHeASoahika @5%@:&%@%&9& Ryshiagen. dal 125digptignally

substituted 01-6 alk I w erein in some embodiments, the a ‘{WYI is selected from the group consisting of

methyl, ethyl, propVPSeEbhyr Bisralad. BEH?F%H&%% sfEKIEPeRs hoaing: EMlboEiRvents, the

halogen is selectedcﬁmmmamooplmmusmgmlﬂusmlzmI@ﬂmzmdlimtenmhm BOpNEIGOBgioents, RS is
hydrogen or chbrgp In .3 Sg'ﬁ% SRBedin g‘%”}saloRﬁ‘ S VAO9E c%fb J'&’) b SHR %%t%(?a&% +85lky- In some
embodiments, R61Sh rogén. In some émbodiments, R IS se ecte omt e group conS|st|ng of
hydrogen, ha|ogeﬁivgrsﬁ@n%ﬁr9dsabm®rfdG:zﬂlg?ﬂkplerh%tré@akwlm bgomagl a/8 NO2, Wherein. in

some embodimentgedieralionisiselastas. kamdihe sroup-cRARSING efmathd. Sillinerepykeiaopropyl,
butyl, sec-butyl, and tert-butyl; wherein in some embodl ents, the halogen |s£f%lﬁzcted fro the group

consisting of fluor 2NIBRE SEIREF o Erain SRASKSHTE 8 83&Pr%ﬁ BIRRIBINGN DA ?Balkyl
wherein in some eraboul itveritsquéy fivondadkibisticitioropomé i oimsoaioe kY acimeniszapii® ds hydrogen
or optionally subsrﬁu& %I%ﬂﬂé Whereln in some embodiments, the alkyl is selected from the group
consisting of methyl, et propvf, sopropyl butyl, sec-butyl, and tert-butyl. In some embodiments, E7 is
selected from the group %Hﬂstlnéﬂofcﬁwr@@b?ﬂlwﬁﬁylﬂ’éhwqwd@mtﬁwcﬂ‘@%@@d iind NO2. In
some embodimenisReids Belected from the group consisting of hydrogen, halogen, optionally substituted
Ci.6 alkyl, wherein in some embodiments, the alkyl is selected from the group consisting of methyl, ethyl,
propyl, isopropyl, butyl, sec-butyl, and tert-butyl and wherein in some embodiments, the halogen is
selected from the group consisting of fluor, chloro, and broom. hi some embodiments, Rs is selected from
the group consisting of hydrogen, chloro, and bromo. f.n some embodiments, R9 is selected from the
group consisting of hydrogen, halogen, optionally substituted C1,6 alkyl, and perhaloalkyk wherein in
some embodiments, the alkyl is selected from the group consisting of methyl, ethyl, propyl, isopropyl,
butyl, sec-butyl, and teri-butyl; wherein in some embodiments, the halogen is selected from the group
consisting of fluoro, chloro, and bromo; wherein in some embodiments,perhaloallcyl is perfluoroallcyl,
wherein in some embodiments, perfluoroallcyl is trifluoromethyl. In some embodiments, R9 is selected
from the group consisting of hydrogen, chloro, methyl, and triflumomethyl. In some embodiments, RL is
selected from the group consisting of Hydrogen, optionally substituted C1.6 alkyl, and optionally
substituted aryl, wherein in some embodiments, the alkytis selected from the group consisting of methyl,
ethyl, propyl, isopropyl, butyl, sec-butyl, and tert-butyl. In some embodiments, Ri is hydrogen. In some
embodiments, X is nitrogen. In some embodiments, Y is NH. In some embodiments, L is absent or is
selected from the group consisting of -NRCH2--, -NET-, and -CH2-. In some embodiments, A is selected
from the group consisting of: RIRIRI



nY'w 4,c, an and n is selected from the group consiting of 0, 1, and 2.  100111Also disclosed herein is
a method of synthesizing a compound of Formula V or VI, comprising reacting a compound of Formula
VII R2 0 (Via))_)L OH NH2 R5 with a compound of Formula WEE (VIII) 02N7 R9 to form a fused ring

compound of Formula IX,

Ry
W/ W
~R
N, (Qre,
Y
R / R. R
2 X=X 2 2 X=X Ra
Y z
R Rq R Rq
Rs Rs Rs Rs
(1) av)

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

consisting of:

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

consisting of:



and reacting the compound of Formula TX with a compound of Formula X Ri (X) (4rNi I-1 to obtain a
compound of Formula V, wherein X is a halogen; 124 is selected from the group consisting of hydrogen,
optionally substituted C16 alkyl, optionally substituted C3-8 cycloalkyl, optionally substituted C2.6alkenyl,
optionally substituted C2-6 alkynyl, optionally substituted C1"6 -alkoxyaikyl, and optionally substituted aryl
and arylallcyl; Ry, R3, R,:" and R5, are each independently selected from the grou Wnsisting of
hydrogen, halogen, optionafly sybstituted C1.6 allcyl, gptionally substituted C1.6 glkylgxy, optionally
substituted C2-8 alkenyl, oapﬂj;pzlly substituted C2-8 aﬁ%
optionally substituted Ci Ikylthio, perhaloalkyl, Ch4
al

S02R10, 0802R400 02, NHCOR
together, along withte Tt ons to which hed, form a fiw or six-membered

cycloallcyl, hererocyclyl or heteroaryl ring, or a six-membered aryl ring moiety; 12,5, R7,'R2, and R9, are
each independently selected from the group consisting of hydrogen, halogen, optionally substituted C1.6
alkyl, optionally substituted C1-5 allcyloxy, optionally substituted C2_5 allcenyl, optionally substituted
C2,5 alkynyl, optionally substituted C1.6-alkoxyallcyl, optionally substituted Ci..6 allcylthio, perhaloalkyl,
CN, CORto, CONER10, NTICONITRIo, 502NER io, SO2R10, OS02R10, lieteroalkyl, NO2, NHCOR10, or
R6 and 117, or Ry and Rs, or £and R9 taken together, alghg with the ring carbons toRWhich they are
attached, form a five-mem eVédFQr six-membered cy oéﬂky& heterocyclyl or het oéﬂ’yHing, ora
six-membered aryl ring moigh, f [0012]Also disclos hpréin is a combinatoria \}ibmry of at least 220
dibenzo[ke][1 4]diazepi , d] cycloheptene compoupids that can be formed acting compound of
Formula VII, with gTtgmpo f Foiiuula VilL4mg A egmpound of F axXx, wherein X is a
halogen; RI is sele group consisting o en,aggtionally i 1-6 ailcyl, optionally
substituted C3.3 cycloalkyl, optionally substituted C2-6 allcenyl, optionally substituted C2_6 allcynyl,
optionally substituted Crit®@talkoxyalkyrarcoptioaatiy suestifute baryl and desylsiberit. R2Zn Remd (4, and Rs,
are each indepen . r [ loge jonally substituted
Y RGIGC RS 8&,‘5}%%?%%9 AB3HR! SI#L%]RE Qﬁ‘ﬂ&%%ﬁg%% BYE %88‘49&%4%(??.

Cks alkyl, optionally substituted Cs _6 oxy, optionally substituted C2_6 alkenyl, optionally substituted
C2_6 allcynyl, optiBriamy subefitned C1ia ARG BHCD Brtisrame subsditeis . is wirgethfnperhaloalkyl,
CM, CORD), CONRRIGLNHEGRMBRIH SR FRS:50RRAAPEIA1R steinsliara MR2aMECOR 10, or
R2 and Rs, or R3 a d.1(%1ﬁ)cg Rd]ﬁﬂd R5 taken tc;ge her, alon(ﬁ%wit tI;l/e rin@ ca[{gnst which they are
attached, form a fﬁ}lg-s redtor SikmethSEFS 5&%’8 SRR B30y ch P BFHieter SR i Br a
six-membered ary¢amsigtm ietyn &6 _RFh A rent] Reprapslebdiylindepehdienttly selbutdd fhosvtire group
consisting of hydr%%@djﬁl%lrﬁgeﬁe%ﬂﬁ@@%ﬂ&%&ﬁt%&%@z alk: ophianal éfJH]%‘iﬁU{?ﬂe%vg:,a'ky'ox%

optionally substituted C2.6 alkenyl, optionally substituted C2. ynyl, optionally substitute
C1l4-alkoxyallcyl, BFREHREIFSUBRISHICY: Gestiplend, Beriatoatiesy. clt, coRrerdoiirmis ghe
NHCONHRio, SORzE G5 36880 #0RQRR HAupeleraaneybNRaoNE(EIRIRd BEdME and &Bhsor R7 and
Rg, or Rs and R9 talée(rll. t(r)T?éat r, alorgtﬁgigj thﬁ ri%% carbonsdto wihliich_theﬁ/ are a tached, form a
five-membered or SiX-metmbered CycIoaicyl. HeterocyRIVT Ot ietetoaryt Hig, oF a six-membéred aryl ring
moiety. [00131AlshletiscldsedrheraihidimevsmBinatoxkbiidrdrymofizt ragy 286sisting of hydrogen,
dibenzo(b.e][1 4idjazpRinelRisliois AeREAPCOMRAUBSRH AL SAReRa)edidRRGHAXS,campound of

Formula VII,

|, optionally substitute '6-alkoxyaltyl,
ORI, CONH1210, NFI

NIIRte, SO2NER10,
122%and 115 taken

some embodiments, the alkyl is selected from the group consisting of methyl, ethyl, propyl,
isopropyl, butyl, sec-butyl, 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, R; is selected from the group consisting of
hydrogen, methyl, methoxy, chloro, bromo, iodo, and NO;. In some embodiments, Ry is
selected from the group consisting of hydrogen, halogen, optionally substituted C;.¢ alkyl,
perhaloalkyl, SO;Ry4, and NO,. In some embodiments, the alkyl is selected from the group
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R2 R3<-\OH N H2 R5 with a compound of Formula VIL1 and R6 eitio 02NR7 R9 a compound of
Formula Xl wherein X is a halogen; Rl is selected from the group consisting of hydrogen, optionally
substituted C1.6 alkyl, optionally substituted C34 cycloalk-yl, optionally substituted C2.6 allcenyl,
optionally substituted C2-6 allcynyl, optionally substituted C1.5 -alkoxyalkyl, and optionally substituted aryl
and arylalicyl; R2, R3, R4, and R5, are each independently selected from the group consisting of

hydrogen, halogen, optionally substituted C1 alkyl, optianally substituted C1.6 allcyloxy, optionally
substituted C2.6 aﬁ?(?(sé%y ,go%l-tilgﬁl’{a%ﬁ/ f%%'gtim?g&h’gf%tgﬁ%r%y , I;psﬁ?)"trﬂl)gmisu g-sfﬁ{ikélgg'gl)%l %?(yalkyl,
optionally substitid@todimentsikiimahpeskaldabeyfiiomz oD AnOre GRREIGLINHIBONAIRDAKF02NBR10,
S02R10, 0S02R 14, htsieal NG %M IGRRI%0% R% 20 B3iQEBRaM R4 S5RE B0diRG jaken
together, along with the ring carbons to which they are attached, form a five-membered or six-membered
cycloalleyl, hetero®ydNir AERSPoA g A2 SRRLmeEs Mg mdetess, RerEeelid R, are
each independentybsttaeted, i altythetgreindconsistinte ditdeydl alye sikhbio gectapionalhe suhgtituted C1.6

alkyl, optionally substituted C1"5. allcyloxy. optionally substit ed C2-6 allcenyl ignally substituted C2.6
alkynyl, optionaIchgﬁ%gs%ﬁ%ﬁtﬂe%I-Ef3 a%@(y%ﬁ%yﬁ (l)sﬁﬁ%’ﬁgﬁ)s}) gﬁrﬁisﬁ%t%ell gé"?@ﬁ%ﬁﬁ?@,@%ﬁﬁ%ﬁ%mmw, CN,
CORI, CONHRIGeRHEDNETRI, SE2ERICESR tonogeof igdivary aatityll. ROR, NMEORIG, or 126
and R7, or R7 ang&i, @iffgantiodeken. aeths]. aloasgydihiiening crRIponsiewhich ey are

attached, form a five-membered or six-membered cycloalkyl, heterocycl [or heteroaryl ring, or a

six-membered anfF PRy (IR 260 LfREs dheltse die reiPrell shbFHe (it kdmBBEEBrittomprising a
physiologically acseptahisodanieis, dikdht] drsebecigi drimahageam binaiitngtbeneaiynatd, gespgound of
Formula 1,11, or di rein.is .a f fi : hiatric disorder
comprising admin%i%s}{%rr[?%%ﬂto ?f%%%ggﬁgﬁtﬁa td@%g%bg E(%ﬂ;}%%g%tl%eg %gr%o%%go I%%%?n%&ar?}og%% %ormula I, I,

or XV. [0016]AlsosBiRereSEdEraIrr i sommifirarbiinaatiidor madribisayeniatmgigohgdiments, Rs
is hydrogen or chloro. In some embodiments, Rg is hydrogen or optionally substituted Ci.¢

alkyl. In some embodiments, Rg is hydrogen.. In some embodiments, Ry is selected from
the group consisting of hydrogen, halogen, optionally substituted C;.¢ ﬁlkyl, perhaloalkyl,
CN, 802R 9, and NO,, 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 of fluoro, chioro, and
bromo; wherein in some embodiments, perhaloalkyl is perfluoroallcyl; wherein in some
embodiments, perfluoroalkyl is trifluoromethyl. In some embodiments, Ry is hydrogen or
optionally substituted C;.¢ alkyl, wherein in some embodiments, the allcyl is selected from
the group consisting of methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, and tert-butyl. In
some embodiments, Ry is selected from the group consisting of hydrogen, methyl, chloro,
trifluoromethyl, SO,CH;, CN, and NO,, In some embodiments, Rg is selected from the
group consisting of hydrogen, halogen, optionally substituted Cy.¢ alkyl, wherein in some
embodiments, the alkyl is selecied from the group comsisting of methyl, ethyl, propyl,
isopropyl, butyl, sec-butyl, and tert-butyl and wherein in some embodiments, the halogen is
selected from the group consisting of fluoro, chloro, and bromo. In some embodiments, Rg
is selected from the group consisting of hydrogen, chloro, and bromo. In some
embodiments, Ry is selected from the group consisting of hydrogen, halogen, optionally
substituted Ci.g alkyl, and perhaloalkyl, wherein in some embodiments, the alkyl is
selected from the group consisting of methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, and E

teri-butyl; wherein in some embodiments, the halogen is selected from the group consisting
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comprising contacting a therapeutically effective amount of a compound of Formula I, TT, or XV with the
patient. [0017]Also disclosed herein is a pharmaceutical composition comprising a compound of Formula
[, TI, or XV and an neuropsychiatric agent. In some embodiments, the neuropsychiatric agent is selected
from the group consisting of a selective serotonin reuptake inhibitor, norepinephrinc reuptake inhibitor,

dopamine agonisty,MUSEAYINiGhKREERIAN ANRAARNIFHARHPRY CRONC 2oR3LISRHAIONIN oty RRIAFONSE, and
inverse serotonin 2A agouist. In some embodiments, the antipsychotic; agent is selected from the group

consisting of a phBHSHREAES SReHmTNSS SRR Hh 8rE HSHekpkit FaBsanmailsdn S Mhium. In
some embodimenémbiktnpen®hiazileisistiacted fiom thagummpocansisiag ohrhloipsnyazide
(Thorazine2), mesggdazin erentile), prochlorperazigje (Co inet d thioridazine.(Mellati18). In
some embodimer?tréﬂtoé %l%éﬁylbﬁ?yfﬁ%pﬂggﬁ?noé%ngéle&te%i ?F@r%@"t%ﬁg’%ﬁg%%‘%tﬁ?éﬁ ) glgéaeridol
(Haldo18), and pifiszigenOpEpn v Aubeifited fabodimenns ool enbsitiin i detdutsth frovpmhe group
consisting of clozapifgirlesaiOklorapiae e ianesh pazeninaidyarexaa) e usligane
(Seroquel0). In some embodiments, the benzisoxidil is selected from the group consisting of resperidone
(Resperidal(r)) an RIS FeseBtgngyd IW%BW'%BW%WQFH‘?&%&%&? [HraRsIs ARMA carbonate.
In some embodimenisdinentialipsyihgiie. ajenrnis setediec:ito N rdopaonsisbindnods|dzaril,
Compazine, Etraf c I sine, Toxitar g@#' lobap, Navang,.Orap, Permitil,
Prolixin, Phenerggﬁfcgegg%?eﬁé?s%%?(fg{j %Be#&\?%ﬁ,cgge%g%%e#&e zall:zﬁi;lz/lé , %ab%ﬁ?ﬁlgéz%é?%%avil,
Trilafon, and ZyprexBodanssin et eniplselitA ditts, s @reareemys @ dtonin reuptake inhibitor is selected from
the group consisting of fluoxetine, tluvoxanype, sertralirg, paroxegne, citalopgam, escitalopram,
sibutramine, duloxetine, and vcialafaxinemﬁnd pharmgceuticall m:j(cceptable salts or prodrugs thereof. In
some embodiments, the norepinephﬂ@?e talce@l (tor is%\ed fromt gwuﬁfconsisting of
thionisoxerine and reboxetine. In so odiments /the dopamine agonist is gelected from the group
consisting of sumatiptan, almotriptan,,,ﬁa a iptam,,(lfrovatripta% rizarriptan -gzomitriptan, cabergoline,
amantadine, lisuride, pergolide, ropinirole, pramipexole, and romoer‘i‘ﬁﬁne, n some embodiments, the
inverse serotonin 24 agaRistis thencompoup doatifiarandan Xdlor a related analog thereof. PCP In some
embodiments, the serotg@'n A antagonis is&hﬁ compound %I Iéor?ulatﬁ(lvi.or a related a(paltog thereof:
OH z (XIV) [0018]Also %Il sed Héfe s A metfiod of t‘rlegft?né) né)ura)nsy%%l arid disorderina patient
comprising administenidg Yoothid,patient a therapeutically effective amount of a pharmaceutical
composition comptising a compound of Fogmula I, LI OT XV and an neuropsyehiatric ggent. [0019]Also
disclosed herein is a method of treating nguropsycinatric disorder in a patient compr(ﬁing administering to
the patient a therapeutically effective gmognt of a compound of Formula I, IT, or XV,antka therapeutically
effective amount of a neuropsychiatric ‘ggent. In some embodiments, the administ Hﬁg{step comprises
administering the compound of Eor > or XV and the neurgpsychiatri¢ agest neafly simultaneously.
In other embodimenqg, the i Bomprises admin&rﬁring? i ad of Formula |,
II, or XV and the neuropsychiagtsic-aug and then administering the gthe e ofthe compound of
Formula |, Il, or XV and the '?ﬁeurgsﬁ:hi ric Bgent. In some embodimeitts, the déugg psfc‘hiatic disorder is
selected from the group consisting of schizophrenia and related idiopathic psychoses, anxiety, sleep
disorders, appetite disoraergrisifiectactingisordersisdiofifasomi§illdepression, bipolar disorder, and
depression with psychotic features, and Tourette’s Syndrgmeg drug-induced psychoses, psychoses

secondary to neurodegenerative disorders s Izh Huntington's Disease. Detailed

Description of the Preferred Embodiment [0020]In the f s_pe%'ﬂ the present disclosure is related to a

compound of Formula I, II, or XV: Ry NH,
Rs
with a compound of Formula VIII
Rs
(VIID) O2N Ry
X Rs
Reg



(XV) or a pharmaceutically acceptable salt, ester, amide, or prodrug thereof, wherein: A is selected from
the group consisting of X is nitrogen, CH, or CHZ, X'is C or Cll, wherein when X' is C, there is a
double bond between X and X' and wherein when X' is CH, there is a single bond between X and X'; each
Y is separately selected from the group consisting of nitrogen, oxygen, or CT-I; each W is separately
selected from the g,rg&gl%qggg of nitro thCH en, or sulfur, each n is separately selected from
the group consisting of O, 1, 2 ['5%3’ m'1s seleécted from the group consisting of 1, 2, and 3;
each RI is separately absent or |s separately selectedaefrom ;’ group consisting of hydrogen, halogen,
amine, optionally substituted Ci.20 allcyl, Qp{pna%/v ‘ 1. 8Rcycloallcyl optionally substituted
C2.20 alkenyl, optionally substituted C2-20 alkynyl titited Ciao -allcoxyallcyl, and
optionally substituted aryl and arylalkyl; L is abse - e the group consisting of
-NH(CH2),.,- and -(CH2)n-; b, ¢, and d are each m‘élepen&ently selected from the group consisting of
carbon, nitrogen, sulfur, or entI absent, .provi that at least three of a, b,
c,ordare presen%)l(gr%thjmggllua antl'qeasd'??r:%m}u 2 gl gr %au%‘aor:ﬂgrl{gll p?r((e)%lded that no two adjacent
a, b, ¢, or d are both oxygen or both sulfur; e, f , and §1are each independently selected from the
group consisting of carbon, nitrogen, oxygen, and ‘Sulfur, ch is independently absent, provided that at
least three of e, f, g, or h are present, provided that at Ie@gt?(;ie of e, f, g, or his carbon, and

H

to obtain a compound of Formula V, wherein X is a halogen; R, is selected from the group
consisting of hydrogen, optionally substituted C,.¢ alkyl, optionally substituted Csg
cycloalkyl, optionally substituted Co.¢ alkenyl, optionally substituted C;.¢ alkynyl, optionally
substituted C,.¢ —alkoxyalkyl, and optionally substituted aryl and arylalkyl; Rz, Rs, Ry, and
Rs, are each independently selected from the group comsisting of hydrogen, halogen,
optionally substituted C;.¢ alkyl, optionally substituted C,.¢ atkyloxy, optionally substituted
Cy alkenyl, optionally substituted C;¢ alkynyl, optionally substituted Ci.s-alkoxyalkyl,
optionally substituted C alkylthio, perhaloalkyl, CN, COR;y, CONHR;,, NHCONHR o,
SO;NHR 9, SO3R 19, OSO2R g, heteroalkyl, NOz, NHCORq, or R; and Rs, or Ry 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, Ry, Rs, and Ry, are each independently selected from the
group consisting of hydrogen, halogen, optionally substituted C;¢ alkyl, optionally
substituted C.5 alkyloxy, optionally substituted C,s alkenyl, optionally substituted Cp.g
alkynyl, optionally substituted Ci.g-alkoxyalkyl, optionally substituted Ci.¢ alkylthio,
perhaloalkyl, CN, COR;y, CONHR;;,, NHCONHR;o, SO;NHR;9, SOzR;5, OSO:R;y,
lhieteroalkyl, NO,, NHCOR g, or Rs and Ry, or R; and Rg, or Rg and Ry taken together, along
with the ring carbons to which they are attached, form a five-membered or six-membered
cycloalkyl, heterocyclyl or heteroaryl ring, or a six-membered aryl ring moiety.

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

compound of Formula VII,



provided that no two adjacent e, f, g, or h are both oxygen OT both sulfur; R2, R3, R4, and R5, are
each independently selected from the group 'consisting of hydrogen, halogen, optionally substituted Ci_c,
alkyl, optionally substituted C14 alkyloxy, optionally substituted C2.6 allcenyl, optionally substituted C2_6
allcynyl, optionally substituted Co-alkoxyalkyl, optionally substituted CH6 allcylthio, perhaloalkyl, CN,
CORI, CONHRio, NEICONE1R10, SO2NHR10, S02R10g)S@2R10, heteroalkyl, NO2, NHCORIo, or
R2 and R3, or R3 and R4, or R4 and R5 take ether, along.with the ring carbons to which they are
attached, form a five-membered or six-membered cyclg hgférocyclyl or heteroaryl ring, or a
six-membered aryl ring moiety; R6, R7, R2, andR}(9,d&re’wach independently selected from the group
consisting of hydrogen, halogen, optionally substituted CRs 6 alkyl, optionally substituted C1.6 allcylexY,
optionally substituted C2 6 alkenyl, optiQnally supstituted C2-6allcynyl, optionally substituted
C|."5-a1koxya|ky1‘?’109bﬁc°>ﬂ%ﬁ>91?n?b E&%ﬂﬁﬁ%&ﬂéylthio, perhaloalkyl, CN, CORI, CONI-Mic,
N'HCONHRIio, SO2NER10, S02R16, OSO2RL5, heteroalldy
and Rg, or Rg and 1(9 taken together, along witiltheAaNg eatbdtrs to which they are attached, form a
five-membered or six-membered cycloallcyl, heterocycly heteroaryl ring, or a six-membered aryl ring
moiety; Z is selected from the group consisting of NRii “oxyfen Rsulfur, and CH2; R10 is selected from
the group consisting of hydrogen, optionally substituted C18 alkyl, optionally substituted C2-8 cycloalkyl,
optionally substitq%ggglg@g%ﬁpggnally substituted C2.6 allcynyl optionally substituted aryl,
optionally substituted arylalkyl, and perhaloalkyl, RH is_selected from the group consisting of
hydrogen, optionally substituted C1-6 alkyl, optioneﬂy subgﬂtuted C3.8 cycloalkyl, optionally substituted
C2.2 allcenyl, optionally substituted C2.6 allcynyl, and optirally substituted arylalkyl; R12 and R13
e
b

, NO2, NHCORIo, or R6 and R7, or R7

are separately selected from the group consiting of hydr , halogen, optionally substituted C1.6 alkyl,
optionally substituted C1-6 allcyloxy, optionally substitut 2..6 alkenyl, optionally substituted C2_2
allrynyl, optionally substituted Chb-allcoxyalkyl, optionally substituted C1.6 alkylthio, perhaloallcyl, CN,
CORI, CONHRio, EED R HiRA Brlersmint R s Sis e &@Wﬁcﬁ%@ﬁé‘%ﬂfwﬁ@%h@%ﬂé’to, or
R12 and R13, takaemdogeiher; alokg,wihidhealyingbearhen<iq whichthe Yoptiealtachest e @
five-membered or_six-memberegd cycloalkyl, heterocyclyl or heteroaryl.ring, or a six-m.embered aryl ring
morey. 1002210 M G A e Ol BB 08, B e rou
consisting of a cafbtprelysubstinigtbans nodandadarafeoRscBebon Boudsteetdrindepedaatbirsttiehd between

Xand X" in Formulag, il a8 Eh4Raicales Higie, ﬁélgéﬁmﬁ%ﬁﬁﬂﬂﬂﬁﬁi@&’e@@fgE@ﬁj%ﬂlﬁ;ﬂil? double

bond. [0023]In certain embodiments, the compound of Formulae | and XV does not include clozapine or
N-desinethylclozaireitisd Sraclidess ARty SUEHiTb Son liotbagriiceatifefisttintents, in
compounds of Fosfkulae lopaenXly, Yulssthitat ) galkd«yvalkyhthagienabipdimetitseih Complayiids, of Formula

I, Y is nitrogen, Oxé/%%% aﬁ}rﬂflil-qdpogaﬁhe %ﬁ'ﬁ&harmﬁ%ﬁﬁﬂ“}f asc(gﬁﬁgﬁiale t refeg;géofg formulation

i - . SR 10,
of a compound th&t does fot calise S|gh°i’f|cant irritdtion to an organism to which Tt i&’admirfistéred and

does not abrogatédtseopierbgithl NEH artd Bropeé Rie srdt:thied Sontp Busad Bhikemicgeich izddlgs can be

obtained by reactipgnhancompanshf e iurentiparwikh neIoRNE AciisHsHeba% Ry dreshiadgacid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, methaneiulfonjc acid, ethartesulfonic acid,

p-toluenesulfonic REGAEXli e SERPASE THEARS! P ha SR ERPSH AN 5P @ Baie &by reacting a
compound of the deRdjareveitthartiasenderfiby velacsal tteme tha g@npoomotingoShitegealkalogagtal salt, such

o oo o1 BESLST0 holi o el €L SHAFTOHM A0 g sl

salt of organic bases suc icyclo e ucarnine, yl)methylamine,

and salts with amfrs adieeysueptiagebygimhsbtulpdite s ol mrEoTad sEPsdweint1esiipxyalisls to a
chemical moiety Wi WehsiRreOQRicylthio, perhaloalkyl, CN, COR;9, CONHR 5, NHCONHR

SO,NHR 19, SOsR;30, OSOsR g, heteroalkyl, NO;, NHCORq, or R and Ry, or R; and Rg, or
Rg and Ry taken together, along with the ring carbons to which they are attached, form a
five-membered or six-membered cycloalkyl, heterocyclyl or heteroaryl ring, or a six-

membered aryl ring moiety.
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where R and R' are independently selected from the group consisting of alkyl, cycloalkyl, aryl, heteroaryl
(bonded through a ring carbon) and heteroalicyclic (bonded through a ring carbon), and where nis O or I.
[0027]An "amide" is a chemical moiety with formula -(R)"-C(0)NBR' or -- (R),-NIIC(0)R’, where R and are
independently selected from the group consisting of allcyl, cycloalkyl, aryl, heteroaryl (bonded through a
ring cqrbon) _and hetero_e#ﬁ;ﬁgc (b%ﬂgegjé [guo?r}lgr erljlglgiscarb&rﬁ 1%2% I%Iiwelr nis Of°£t1 e,gxsr% de may be
an amino acid or a peptide molecule attached to § molecyle o %e presenlt |ra\9'en°t|on, thereby ulling a
prodnig. [0028]Arditersivié. chyeftlsiazcpmels Blsyylobiptexshepmpritkde behmpo ladsrofethbypresing invention
can be esterified Q{Qg[f;uqﬁmlfghg@mggdures and specific groups to be used to achieve this end are
known to those of skill in the art and can readily be found in reference sources such as Greene and Wults,
Protective Groups in Organic Synthesis, 3,11 Ed., J%hn ﬁeﬂ.@c. Sons, New York, NY, 1999, which is
incorporated herein in its entirety. 100291 NG J:Brodr"u ers@d an agent that is converted into the
parent drug in vim. Prodrugs are often useful becau Mg, Situations, they may be easier to
administer than the parent drug. They may, for instan‘é:e, e bioavailable by oral administration whereas
the parent is not, The prodrug may also have improved solsubility in pharmaceutical compositions over the
patent drug. An exarthpleompthad tolf iitatidn VOl angrodrug would be a compound of the present invention
which is administered as an ester (the "prodrug”) to facilitatg_transmittal across a cell membrane where
water solubility is detrimental to mobility but whighthepns mietakolically hydrolyzed to the carboxylic acid,
the active entity, once inside the cell where water- qubiIieneficiaI. A further example of a prodrug
might be a short peptide (polyaminoacid) bonded to anyacidegromyp where the peptide is metabolized to
reveal the active moiety. 100301The term "aromatic” refersfg an aromatic group which has at least one
ring having a conjugated pi electron system and includes both carbocyclic aryl (e.g., phenyl) and
heterocyclic aryl g?&ﬂﬁg‘{%‘?ﬁ.‘,’fﬁmﬂéﬁhe term includes monocyclic or fused-ring polycyclic (i.e., rings
which share adjacent pairs of carbon atoms) groups. The ggrm "carhocyclic" refers to a compound which
contains one or more covalemly closed ring struci®s, ang that the atoms forming the backbone of the
ring are all carbon atoms. The term thus distinguishes cﬁtpo&?clic from heterocyclic rings in which the ring
backbone contains at least one atom which is different gr-&arbon. The term "heteroaromatic” refers to
an aromatic group which contains at least one heterocyclit ring. [0031]As used herein, the term "alkyl"

refers (o an aliphayygracarbanarou Thelod RAIEMIIAKDE Asaireied Aol dioupulyuch means

that it does not contain ané alkene or alkyne moieties, The alkyl moiety may also be an "unsaturated

alkyl" moiety, whicHasiEuaS thet Aledneaiealyesbsdnishikensysioalednantivnaly. Mhsuitehez-moiety
refers to a group cgiRsigtingRhaljeasiixteaarhpaliaemeanaalleasiRnecashorkaror, dauble bond,
and an "alkyne" moiety refers to a group consisting of gf least twa carbon atoms and at least one
carbon-carbon tripcfgt]t()’}éﬁ% S"‘%Séh%?gl Wgaé]ty, %ﬁeﬁ(ﬁ’e%’sa jg?ea&\%rﬁr%ea?ﬁ?gg ,pr?]naf/%% ﬁg%ec%ed, straight
chain, or cyclic. [0?@8!2}Hﬁgmk)ﬁOgsbdpgnéb!yﬁam}lhﬁoza}cawﬁMGmt(wm&u@ﬁi&lam%aaﬂ}herein, a
numerical range sUgined € 2QidRIeYS I9RREYILGaRY (0g IERIENR R, higigfeathon atoms”

means that the alcl%l‘ group may consist of 1 carbon atom, 2 carbon atoms, 3 carbon atoms, etc., up to
and including 20 ckef atsHEEintRgHttied p@é§é¥f9@@#fﬁhoﬂpélf§@%¥>v°éﬁl§tﬂﬁ§%c&mél}% Pthe term
"alkyl" where no nyenarieatiangs, isdsignaERT e aigOyeRp, TEY, N, be SOTRgiubsSiEallcyl having
Ito 10 carbon atoms. The alkyl gr. uld also be.a lower alkyl havi arbon atoms. The alkyl
group of the comz)ﬂoeﬁerrlod%ﬁ%a’ltﬁé) fhven %?{n“%h(gyﬁﬁgn §§§rg°r¥\§%%u§§*€iv}@%nlgl%I?ag?ns@ﬁﬁatﬁ}eﬁgiﬁng%ations. By
way of example omfith ti3-@ alichPhindicdteh thet atrerdadiedofeno fhve-tarbonedtonsicimdnbadity| chain,

i.e., the alkyl chain jsseisciadiam HeOruR S sitig LlatMl-LIMMy AP ¥olse;RIORY! 1 butyl,
iso-butyl, sec-butyl?}aﬁ‘gﬂ‘gﬁutyl. d[FE:.)BTCI)):BB’\(%]The allcé?g%%tg mgglﬁbe subestitq%leyd orgunggbgstitﬁ%.%vhen
e

substituted, the suBStRaetfegrRsH P reRdrasy ARsemh RHPED iFRIRIRIEREIRE DEraseR fetkgehtly selected
from cycloallcyl, asytidilBresiydneieroadirys loistidiytlyaxystiikoxy, aaleiys ynananlty, alyitita, arylthio,
cyano, halo, Caerf‘Y"éﬂéocﬁrgﬁt?éﬁal?fc&%téﬁﬁ’ﬁ% H;.%aﬁi’c{%‘nmlé"b?&%@ﬁﬁraé%ﬁﬁ({ha%"8?!8%&596"]}""1 C-amido,

N-amido, S-sulfonatfiido, ulfonamido, Ccarboxy, O-carboxy, Isocyanato, t |ocyanato,¥§o%1ocyanato,
nitro, silyl, trihaloneetivanbssetiprtedna anlinthincretitgaiadn 6MNakdPBive i stidtad Bl NG Bups, and the
protected derivativgs, \ieteob d yRicelsaki] grerpming] wis, Rut@oR i AoryaydliitGRimMRNY, ethyl,
propyl, isopropyl, butyl, isobutyl, tertiary butyl, pentyl, hexyl, ethenyl, propenyl, butenyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, and the like. Wherever a substituent is described as being "optionally
substituted" that substitutent may be substituted with ane. of the above substituents. [0034]The substituent
"R" appearing by itself and without a number designation refers to a substituent selected from the group
consisting of of alkyl, cycloalkyl, aryl, heteroaryl (bonded through a ring carbon) and hcteroalicyclic
(bonded through a ring carbon). [0935]An "0-carboxy" group refers to a RC(=0)0- group, where R is as
defined herein. [9936]A "C-carboxy" group refers to a -C(=0)OR groups where R is as defined




herein. [0037]An "acetyr group refers to a -C(-0)C1-13, group. [0038]A "trihalomethanesulfonyt" group
refers to a X3CS(=0)2- group where X is a halogen. [0039]A "cyano" group refers to a -CN group.
[0040]An "isocyanato” group refers to a -NCO group. [0041] A "thiocyanato” group refers to a -CNS
group. [0042]An "isothiocyanato” group refers to a -NCS group. [0043]A "sulfinyl" group refers to a

-S(-0)-R group, wi gl(@%d%ﬂn gh&ﬁ%}n. [9044. ' S- ng}Qg‘Ldt%" refers 10 a.-S(z0)2NR, group,
with R as defined %;erein. 0045 Aogl_\l-sdlf%nliagn\t?fl o"t%]erou refers to a R Filbe)%ﬁi ?f%cr%%b_f\?wt R as defined
herein. [0046]A "té&i Piaf S RGTTaPHIBTC G ouleEibr it RSB TEMPNRIYronp With Xiand R as
defined herein. 10Q4l&e ' Rycandanauiygroup refers to a -0C(=0)-NR, group-with R as defined herein.

100481An "N-carbamyl" p re;‘oglrs t%ROCé-O)NE_l- grﬁ)up, Witttl1 Izlas defined herein, [0049]An "O-tliio
bgroup refers to a -0C(=Z8)RR, g ﬁ?) OE?% eréin 18 a pharmaceulical composition comprisimg a

physiologically acceptable carrier, diluent, or excipient, or a combination thereof; and a
compound of Formula I, II, or XV.

[0015] Also disclosed herein is a method of treating a neuropsychiatric disorder
comprising administering to the patient a therapeutically effective amount of a compound
of Formulia I, TI, or XV.

[0016]  Also disclosed herein is a method of treating a neuropsychiatric disorder
comprising contacting a therapeutically effective amount of a compound of Formula T, IT, or
XV with the patient.

[0017] Also disclosed herein is a pharmaceutical composition comprising a
compound of Formula I, TI, or XV and an neuropsychiatric agent. In some embodiments,
the neuropsychiatric agent is selected from the group consisting of a selective serotonin
reuptake inhibitor, norepinephrine reuptake inhibitor, dopamine agonist, muscarinic
receptor antagonist, antipsychotic agent, serotonin 2A antagonist, and inverse serotonin 2A
agonist, In some embodiments, the amtipsychotic agent is selected from the group
consisting of a phenothiazine, phenylbutylpiperadine, debenzapine, benzisoxidil, and salt of
lithium. In some embodimments, the phenothiazine is selected from the group consisting of
chlorpromazine (Thorazine®), mesoridazine (Serentil®), prochlorperazine (Compazine®),
and thioridazine (Mellaril®). In some embodiments, the phenylbutylpiperadines is selected
from the group consisting of haloperidol (Haldol®), and pimozide (Orap®). In some
embodiments, the debenzapine is selected from the group consisting of clozapine
(Clozaril®), loxapine (Loxitane®), olanzapine (Zyprexa®) and quetiapine (Seroquel®). In
some embodiments, the benzisoxidil is selected from the group comnsisting of resperidone
(Resperidal®) and ziprasidone (Geodon®). In some embodiments, the salt of lithium is
lithinm 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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defined herein_ [0050]An "N-thiocarbamyl" group refers to an ROC(=S)NT-1- group, with R as defined
herein. [0051[A "C-amido" group refers to a -C(=0)-NR2 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 tenn
"acylaikyl" refers to,.a RC(=0)RI- group, with R as defined herein, and R' being_a diradical alkylene group.
Examples of acyl&HST R CeARatRGTd P Ao ate RaTRasseiesly Eﬁgﬁ’@g’:‘?ﬁéﬁ spppsirgs

CH3CH2C(=0)04 Zgfledi2-MCi3€ eaibydintidaik] 2(s Hreranaglilieeldcept a6 Ghinhithnl éssletavise dndicated,
when a substituent i deguedio i, oRIONAIN subsibied: ! fmeAntiNal ESUORILISHLISE rou that
may be substituted with one or'more group?sspéln |Vid¢ua)ﬁy and méepen ently selected rom cycloalkyl,
aryl, heteroarjl, hexs?®lidycirtedisr fosty, Bticeseyp apghsislingn efcaptariaiey (o EigRmiclaEEReLhalo,
carbonyl, thiocarbgpyufnearbasaviphliacaramybd: thigearkamy !, Nathiaeaamkifeamideomizarnido,
S-sulfonamido, N-sulfgnamido, C-carboxy, 0-carboxy, isocyanato, thigcyanato, isothiocyariato, nitro, silyl,
trihalomethanesuffgA® ﬁ@%?ﬁﬂﬂﬂf‘ﬁ%?&éhﬁ’%ﬁa%dlﬂi§8ﬁ8§‘i’fﬁ?£ﬂl§mfn81§ PP SAOMAR protected

derivatives thereol ATdgenisoteitingarouds fifatmdy Xdh @ thesprodectiles terratives of the above
substituents are known to those of skill in the art and may be found in references such as Greene and

Wouts, above. [0056]In the present context, the terH cycioallcyl" is intended to cover three-, four-, five-,
six-, seven-, and eight- or more membered rings c,bmprising carbon atoms only. cycloallcyl can
optionally contain one or more unsaturated bongs sityated in such a way, however, that an aromatic
pi-electron system does not arise. S mples of "cycloalty aredhe carbocycles cyclopropane,
cyclobutane, cyclopcntane, cyclopente exane, cyclohexene,
1,3-cyclohexadiene, 1,4-cyclohexadieneyxg , ptene. [0057]The term "heterocyclyl"” is
intended to mean three-, four-, five-, six-, seven-, and eight- or more membered Miss wherein carbon
atoms together with from 1 to 3 heteroatom,s constitdte said ring. A heterocyclyl can optionally contain
one or more unsaturated bonds situated in such a way, however, that an aromatic pi-electron system
does not arise. The heteroatorns are independently s€¥Bled from oxygen, sulfur, and nitrogen. [0058]A

heterocyclyl can fythen CoRtRllRREs OhaNere AN YLRAEIRRGI RO BYBHIGHUTAIHiRRI SYES &0 nake the
definition include oxo-s&ystems and thio-systems such as lactarns, lactones, cyclic iinides, cyclic

thioimides, cyclic EEFs48 Berthe like.

il{e]
I

—O

N
T,
(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, I, 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 comptises

administering the compound of Formula I, I, or XV and the neuropsychiatric agent nearly
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[0059] Heterocyclyl rings can optionally also be fused to aryl rings, such that the definition includes
bicyclic structures. Typically such fused heterocyclyl groups share one bond with an optionally substituted
benzene ring. Examples of benzo-fused heterocyclyl groups include, but arc not limited to,
benzimidazolidinone, tetrahydrogt inoline, and methylenedioxybenzene ring structures. [0060]Some
examples of "heterocyclyls" include, but are not limited to, teirahydrothiopyran, 4H-pyran,
tetrahydropyran, ;S)%(]al\{rtl |rel%1,151¥3- o © %‘3%‘,‘85"2%%@!}13?5{5%%){(?%{1 : ?%Ii%oﬁa?\:nes,e%%é%%ﬁgﬁEil-%xathiane,
1,4-oxathiin, 1,4-@tdthiznmpramdnfdroniuia thihzimeX'?Hdl, Zhoxgrinpsydmalsnagdal, Srstemthitiete, barbituric
acid, thiobarbiturig agidsdigxoRiRe rRzin oty danipine JipydrauERCHMATRNLNINE, LHOXNGNd the
hexahydro-1,3,5-triazine, tetrahydrothiophene, tetrahydrofuran, pyrroline, pyrrolidine, pyrrolidone,
pyrroliclione, pyrafSHREYBYRBORERE, iHhiEo MoHREaT o eV PR RRETE, dsddiokotalieed 3-
1,3-dithiolane, isoxazatin@riapxaaglthge exdzepineninxad edldiak]dviandaldinohescthiazodinaldtiazolidine,
and 1,3-oxathiolane. Binding to.the heterocycle can be at the position of a heterpatqm or via a carbon
2tom of the heter S e Eor e T Al Gt SRS o St DN ek 080 the
present context tatwenTeasian wwithesefedicdentean anddipbeiicardivmacinmgiehuerhrsydiesss, Moreover,
the term "aryl" inclydesdused siag-pyistemsondpensiniat |aRstdue R ngRiea lgasheneRvkand at least
one C3.8-cycloalkyl share at least one chemical bond, Some examples of "aryl" rings include optionally
substituted phenyt, faphthalenyl, phenanthrenyl, anthracenyl, tetralinyl, fluorer.yl, indenyl, and indanyl,
The term "aryl" relates to aromatic, including, for example, benzenoid groups, connected via one of the
ring-forming carbon atoms, and ophietily Bawsiiriyooiichrtmed Babiodmmte! selected from heterocyclyl,
heteroaryl, halo, hydroxygagyino. 6y aR0 aitig, Al aTpidR, ek hed Alletits Gl :Ocalivulil
hydrOXyaikyl, C1-6 anainoaticyl, C1-6 alkylaruino, alkylsulfenyl, alkylsulfinyl, alkylsulfonyl, sulfamoyl, or
trifluoromethyt ThECERAlykPEAY he substituted at the para and/or meta positions. In other
embodiments, the aryl group can be substituted at the or/ho position. Representative examples of aryl

groups include, but are not limited to, phenyl, 3-halophenyl, 4-haloplienyl, 3- xyphenyl,
4-hydroxyphenyl, 3- atninophenyl, 4-anmfnophenyl, 3-metlaylphenyl, 4-mettﬁ I)J'ﬂen 13-rnethoxyphenyl, 4-
methoxnthenyl, 4-trifluoromethoxyphenyl 3-cyanophenyl, 4-cyariophenyl, dir phenyl, naphthyl,

hydroxynaphthyl, hydroxyrneI'I-”'(ik/Iphc;‘ugg/;k';r triffpromethylphenyl, alkdq@pheaykﬁ- riérpholin-4-ylphenyl,
4-pyrrolidin-I-ylphenyl, 4RP~W ) heny; \tieiz,@:,,lylphenyl, aa;j\4f-, ~gopyrrgtitin- 1ryl)phenyl. [00621In
the present context, the terrzi "het@roaryl’ is irﬁended to mean a heterogyclic 'romfﬂic group where one or

more carbon atoms in an are®istic rifg hawe been replaced with oh&gr mére hetéfegtoms selected from

.. i R 4 -
the group comprising nltrdqgen, skéfur, phdgphordus, and oxygert. lod@S]Furtkqé;more, in the present
context, the term "heteroaryl" comprises fused ring systems wherein at least one aryl ring and at least one
heteroaryl ring, at least two heteroaf)l rings, at least one heteroaryl ring S8Y at least one heterocyclyl ring,
or at least one heteroatyl ring and at least one cyclordlcyl ring share at least one chemical bond.
[00641The term "heteroaryl” is understood to relate to aromatic, C3_8 cyclic groups further containing
one oxygen or sulfur atom or up to four nitrogen at®ms, nggécombination of one oxygen or sulfur atom
with up to two nitrogen atoms, and their subsﬁ;ggef::gielljaz«bﬁnzo- and pyrido-fused derivatives, for
example, connected via one of the ring-forming c%xrbo atomg. Heteroaryl groups can carry one or more
substituents, selected from halo, hydroxy, aming, 0, @itro,@lkylamido, acyl, Cl_ralkoxy,
Ci.6-hydroxyalkyl,alk.ylsulfenyl,alkylsulfinyl, all%?lsulfc};pyl, sulfamoyl, Or trifluoromethyl. In some
embodiments, heteroaryl groups can be five- and six--membered aromatic heterocyclic systems carrying
0, 1, or 2 substituents, which can be the same as or d#f&dent from one another, selected from the list
above. Representatiya examples,of eieisaoharauas s hiagauaakimiieeio, unsubstimted and
mono- or di-substituted derivatives of furan, benzofuran, thigphene, benzothiophene, pyrrole, pyridine,
indole, oxazole, benzoxazole, 155685184 FORALORAYBREPFFESERE, benzothiazole, isothiazole, imidazole,
benzimidazole, pyrazole, indazole, tetrazole, quionoline, isoquinoline, pyridoxine, pyrimidine, purine and
pyrazine, furazan, 1,2,3- oxadiazole, 1,2,3-thiadiazole, 1,2,4-thiadiazole, triazole, benzotriazole, pteridine,
phenoxazole, oxadiazole, benzopyrazole, quirolizine, cinnoline, phthalazine, quinazoline, and quinoxaline.
hi some embodiments, the substituents are halo, hydroxy, cyano, 0-C1.6- alkyl, Ci..6-alkyl,
hydroxy-Ct.6-alkyl, and amino-C1.5-allcyl. [0065]In certain embodiments, disclosed herein is a compound
selected from the following structures: where R[-R9, W, Y, and Z are as described herein.
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[0066]In certain other embodiments, disclosed herein is a compound selected from the following
structures: where RI, W, Y, and Z are as described herein. 100671In certain embodiments, disclosed
herein is a compound having a structure set forth in Formula 1111 or Formula IV. RiRi VVVV-- RiRi YY /
XR2R2/R2 r',.RR R4R4 R5R5R5 (V) where R1-R5, W, X, X', Y, and Z arc as described herein. [0068]In
certain embodiments, none of a, b, c, or d is @absent, and the ring fomied thereby is a six-membered ring.
In further embodiments, none of e, f, g, or h s absent, and consequently, tfe ring formed thereby is a
six-membered ring In some embodime ﬁjb C, an e calgbon, and thﬁ\ring,{grmed thereby is an
I

optionally substituted phenyl ring In f& ’)1e mboglin &YW, g! and h afé caybon, which similarly form
an optionally substituted phenyl ring. [0@ certain 'Blments, R2 e selected from the group
consisting of

2 3

X is nitrogen, CH, or CHz;
X" i1s C or CH, wherein when X’ is C, there is a double bond between X and X’ and

wherein when X’ is CH, there is a single bond between X and X;

each Y 1s separately selected from the group consisting of nitrogen, oxygen, or CH;

each W is separately selected from the group consisting of nitrogen, CH, oxygen, or
sulfur;

each n is separately selected from the group consisting of 0, 1, 2, 3, and 4,

[0021] m is selected from the group consisting of 1, 2, and 3;

each R, is separately absent or is separately selected from the group consisting of
hydrogen, halogen, amine, optionally substituted Cy.zo alkyl, optionally substituted Ci.g
cycloalkyl, optionally substituted C;.p alkenyl, optionally substituted C,zo alkynyl,
optionally substituted Ci9—alkoxyalkyl, and optionally substituted aryl and arylalkyl,

L is absent or is selected from the group consisting of -NH(CH;),— and ((CHz)—;

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

Rz, 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,.¢ alkenyl, optionally substituted C, ¢ alkynyl, optionally substituted
Cs-alkoxyalkyl, optionally substituted Cy.; alkylthio, perhaloallcyl, CN, COR 5, CONHR; o,
NHCONHR 14, SO,NHR 19, SO2R19, OSO;R 0, heteroalkyl, NO;, NHCORq,
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hydrogen, halogen, optionally substituted CI-6 alkyl, and optionally substituted CI-6 allcyloxy. In some
embodiments, the alkyl may be selected from the group consisting of methyl, ethyl, propyl, isopropyl,
butyl, sec-butyl, and tert-butyl. In other embodiments, the allcyloxy may he selected from the group
consisting of methoxy, ethoxy, propoxy, isopropoxy, hutoxy, sec-butoxy, and tert-butoxy. In further
embodiments, the haloge may, ge selected from the group consisting of fluor, chloro, and bromo. In
certain embodiments, Rﬁrﬁﬁﬁﬁ/g BT SERs G708 BEHLICRHEBraSRE SR BB G hoxy, and
chloro. [0070]In stemeeinthey imetitshRinfaon bdiselaetas-fdom thengrabgrabnsistingl ofdiyrdsegan, halogen,
optionally substit%gge%gﬁll@%, ngiggﬂgn%éggﬁigw angg?(ge%kyIOXY, and NO2. The alkyl group may be
isfi hyl yl, 1S0f

selected from the group consisting of methyl, ethyl; pro sopropyl, butyl, sec-butyl, and tert-butyl, while
the alkoxy may be selecfedBroR#tABigReus cotisadrparrBieisciet e, heopewy crsptmsody, butoxy,
sec-butoxy, and tegilgtexy nitbfieihestRmngditanis.dne halegeopmayibe sseleaied ToMiia-oup

consisting of chloro, bromo iodo. In other embodjments, 12 .3 may be selected from the group
consisting of hydr%’g);lttlaoﬁ}f1 m&%ﬁ%?l n%%%r%}??}%ceﬁi’fo{’rglf %%%’6?%%%?%%%%%&0?@} Al odiments,
R4 may be seIect@dé@hﬂ@@kmﬁmﬂsi&tﬁa@@%%&@eﬁtﬁ%@@aﬂnﬁHpIID@HIIy?@BhsmOW-S alkyl,
perhaloallcyl, SO2R38afek N%fm ﬁ%’,{‘)@(%ﬂ??@ﬁ@%&%sh%omi mg%pg{é@ﬁcted from the group

consisting of methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, and tert-butyl. In'flojrthe.r embodirnetns, the
perhaloallcyl may be pem%ﬁ’élﬁyl,%%kﬁlﬁ%o?ﬁgﬂeﬁ%gﬂfﬁkéﬁfgg?ﬂ% plenamit &imensahosther
embodiments, thehalagemdnal bensielecach fiavethergiaup censistngealdltrioaklormsiansbgemo. When

114 is 80212.10, tor}engtgrlo may be hydrolg{;fmri)grrﬁ%t}i,?nall)é_fsu stituted Ci_6 alkyl, which alkyl may be
etnyl, ethy y

selected from the group%%%ssﬁh%r% m ; pl?gﬁ fnl% propyl, butyl, sec-butyl, and tert-butyl. In

certain embodiments, R isgletiedditarteaichomainsigingipf dBhsistiygrafshifdrogdiBaethyl, fluoro, chloro,
bromo, trifluoromethyt, §920: 13.a88 M2 QRAZ] I RQMRLHP ROGIBENTS &%my@@gﬁgﬁg from the

group consisting of hydrogen, halogen, and optionally substituted Ci_6 alkyl. The allcyl may be selected
from the group co tiﬂ@t‘@i‘%ﬂ‘l‘yﬁt‘@ﬁﬁ‘}l ,%rbﬁﬂ??é@ﬂr@ﬁ%%ﬁ?%ﬁ%ﬂ&%-BEH?E%iIe the
halogen may be saiegire:dray) thieyasowpantistagsahfidois] chjtithandiyoined ngitain gmbodiments,
R5 may be hydro en or q%l{f;ra [0073]In certain embodiments, R6 may be hydrogen or optionally
substituted C1.6 ﬁ)l/jfl% alkyl may be selected from the group consisting of methyl, ethyl, propyl,
isopropyl, butyl, sec-buti ahdeletted g e graercionstdita aitbydiegmayiietydrogsituted (9974] In

certain embodimepisi Rpfishay Rgmsaleeied QR e aramm &ansisingelaxero gk, halpgamkgptionally
substituted Ci.,6 alkylg&erhaloalicyl, CN, SO2R1c, and NO2. The alkyl may be selected from the group

consisting of metfyPSEthH S?éﬁ%%bﬁ?ﬂﬁ?ﬁ%’ﬁ&%@@fﬂﬁw Hert-butyl, while the halogen may be

selected from the groupRiensisRingaef ftparatelyletr@tdriaroimoghousemsitnghddinients, thébgerhaloallcyl is

perfluoroalkyl, which. in som iments, m rif thyl. th di ' ich R7 may
be S021210. R10'} tg))l/l aglgr ﬁ@d%%%%d(g?ﬁo%%h%}ﬁ%su s%%%%%q%%lag ﬁa4E§/yI?%ﬁ%ﬁ% l({t‘}?rrg]%?)?t!}'(le\%:?eIected from
the group consistifigscilsaethytpeergilypraituied drop iy opéenuityiubatiriedt Gusplkmivebethin

embodiments, R7 mayhe seheciaciiiom dieigreup-aansisinasf kyskogemmmathy nedoroutfluoromethyl,
S02C1{3, CN, and NO2. [0075;5]l|§n some embodiments, Rs maééfjﬁéeleded from the group consisting of

hydrogen, halogeﬁf)%‘hﬁgp Bsﬁﬁﬁé%%&%e@mlm% y be selected from the group
consisting of methyl, ethyl Raromd, Bsgptedion| tdustitr selodputyithathe ténp-lbatybnd he haicgememay be selected
from the group consisting pf fluorg, SHIGHR.ARLPRM.RSEIAINEMBPUNEBISHP S Maype selected
from the group coar_\s%stlné c_)ﬁ!%ydrogeen, chF_oro, and brc?moe. [Oo%ﬂér%é%{ﬁne%t%gf the preg%%t disclosure
include those in witlehoROsHragemesedaetbEBarAithe group consisting of hydrogen, halogen, optionally

substituted C1.6 alkyl, ajdperhaigallepihemiiiymaydnsiseiesiad frameheaiounernsinting of methyl,
ethyl, propyl, isopropy(lsl}butyl, sec-butyl, and tert-butgl. The halogen may be selecte f}rﬁm the group

consisting of fluor ERGIBELHR BRSHIGTEHE FEPRETHAR T AT POR afr Sroamk ST WRICH 1 e S8hte
embodiments maiixedtrfictbbondétityiebn Zomé EniloBelnments, IR A v hedselectbet KomtHergrpup
consisting of hydrﬁgj%ﬁheﬁm%%g?ﬁm 1@5}daqm%rggﬂg_thyl. [0077]In some embodiments, B.1 may be

selected from the group consisting of hydrogen, optionally substituted C1-6 alkyl, and optionally
substituted aryl. The alkifi%#ly b& serEdRca oS gt EBASISR{FOTRTAN LIS RY $%5At isopropyl,
butyl, sec-butyl, apgiReJmibing bR s BRYpR ) e vheniapithilcinethexanpaediments, Rl may be
a heteroaryl. In certain embodiments, R1 may be hydrogen. In certain embodiments, R1 is absent,
100781In some embodiments, X may be nitrogen. In giger embodiments, Y maybe NIT and W maybe
nitrogen or CH.



[0079] In some embodiments of the compounds of Formula | or Formula XV, L is absent or is selected
from the group consisting of -NIICH2-, -NH-, and -CE12-. In some embodiments of the compounds of
Formula | or Formula XV, A is selected from the group consisting of: 113 6T-1 vwi/w 1 AR2 , and where
n is selected from the group consiting of 0, 1, and 2. 100801Some embodiments of the compounds of
Formula I, Formula 11, or Formula XV, include: 2,7-Dichloro-11-(piperazin-l-y1)-5H-dibenzo[b,e]
[1,41diazepine, 2-Chloro-11 -(piperazin-I-y1)- /dibenzo [b, [1,4]diazepine, 2,3-BNehloro-11
-(piperazin-l-y1)-51-/-dib enzo [b, e][1,4]dia<e;2ih:1r , 8-B romo-2-chloro-11 -(piperazini -y1)-5H-dib ouzo [b,
el[1,4] azepi ne, 2-Chloro-114piperazin-1-y1 @jﬂuoromethyl-SH-diben.zo[b, elf4]diazepine,
6-Chloro-11-(Piperazin-1-y1)-8-trifluorog '
7-Chloro-11-(piperazin-1-y0-gH-dilre el-thdcliazepine, 8:Br .-chlo
it-I-y1)-5H-dibenzol[b,e][1,4] diaze methyl-ll-(pipe -
[1,4]diazepine, 4,8-Dichloro-11-(pipsfeait 1-y$=5H-dibenzolb, e] [1,41diazepine,
8-ChIoro-2-methyl-11-(piperazin-I-yl);@ilﬁﬁlmenzo [5, e][1,4] diaz eg’m&smethylclozapme
8-Chloro-2-fluoro-11-(piperazin-1-y1)-5H-dibenzo[b,e][1,4]diazepine, _
3,8-Dichloro-11-(piperazi¥2ftly 1)-BHeaiBin sofe Sfpeuiainzepmeisin i Frmstierdraid #Ypibétazim 1
-y1)-5H-d ibenzo finekth 4 dinziepine; sqbodiabitsOrldnipipeiazin Hayhita it diie e fere ydddiazepine,
8-Bromo-3-eh|or06I1(1:-}gpiperazin-l-yl)-51-{-dibenzo[b,e][l,4]diazepine,
3-Chloro-11-(piperazin-1-y1)-5H-dibenzolb,e][1,4]diazepine, 3 -Caloro-11 -(piperazin-1
-y1)-8-trifluorornethy1-51903Menzalis, teinil Hladiecepinely7aChitaelsaliatipls 14 a(fmnelatitn-df ay1)-5H-d
benzolke][1,4] d igggpdags MR- ot (RIRSsaZHRBHslipenzelb Al dldiazeRingnich it is
2-Methy1-11-(piperazin-1--y1)-8-trifluoromethy1-5H-dibenzo[b, e] [1,4] cliazepine,
8-Chloro-4-methyPATSiFEREAh S5 HoB RraR3EH26 [ T2 RARZEDTHE PR b BE FIapsipérazin- 1
-y1)-5H-dibenzo[lPhatiiaéddiazEe pifte, BaBbernbthnste by kdittifpip ecazpauid -yl )HaHicibeioz ofixhe] [1,4]

diazepine, 7,8-Diebloro -11-(piperazin-.1 -v1)-5/1-dibenzolb.e][1 4]diazepine.. 11 -(Piperazin-,1
-yi)-8-trif|uoroinetﬁ%/(ﬁ%ﬂgq%{eglsjzso %,é’]s [&?ﬂ%ﬁ%ﬁgﬁi n?éfglﬁéﬁ%gell(}amzlfn?fl%y%-%% %éq;z%fg? ea]fflf4]diazepine,
8-Fluoro-11 -(pipavezithonioy B8, 1 melliserrsdiihice oid4] dibarepifon{pipeirhzimripliepstiotiserrzstp,
ij[1,4]diazeplne-S:gRunenitile of Breniesl 1 plRineraginel wiki-ek-dikenzolvi il AldiazRRpiRea
8-Methyl-1l-(piperazin-1-X1 -5H-dibenzo[b,e] [1,4]diazepine, . .
3-Fluoro-6-pipera?iFa%As Iqq-‘ﬂ}rB‘éeﬁ?B’[]b‘,"éﬁlé%’ﬁﬁ‘ié? ST FIERO ST AT RSSO 012 Alerazin-1

-y1)-5H- metal salt, such as a sodium or a potassium salt, an alkaline earth metal salt, such as a

Ayl-5H-dibenzo [b,e] [1,4] diazepiag

calcium or a magnesium salt, a salt of organic bases such as dicyclohexylamine, N-methyl-
D-glucamine, tristhydroxymethyl)methylamine, and salts with amino acids such as
arginine, lysine, and the like.

[0026] The term “ester” refers to a chemical moiety with formula -(R);,-COOR’,
where R and R’ are independently selected from the group consisting of alkyl, cycloalkyl,
aryl, heteroaryl (bonded through a ring carbon) and heteroalicyclic (bonded through a ring
carbon), and wheren is 0 or 1.

[0027] An “amide” is a chemical moiety with formula ~(R);-C(O)NHR’ or -
(R)-NIIC{O)R’, where R and R’ are independently selected from the group consisting of
alkyl, cycloalkyl, aryl, heteroaryl (bonded through a ring carbon) and heteroalicyclic
{bonded through a ring carbon), and where nis 0 or 1. An amide may be an amino acid or a
peptide molecule attached to a molecule of the present invention, thereby forming a

prodrug.
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dib enzo [b, €] [1,4" d iazepine, 2-(Trifluoromethanesul o yloxy)-11-(piperazin-1-y1)-5H- dibenzo[k
[1,4]oxazepine,
8-Chloro-2-(torifluoromethanesalfonyloxy)-11-(piperazin-1-y1)-5Hdibenzo(b,e][1,4]diazepine,
8-(Trifluoromethanesulfonyloxy)-11-(piperazin-1-y1)-5Hdibenzolb,e][1,4]diazeplue, 11
-(Piperazin-l-y1)-dibenzao b%' 1,4]thiazepin, 11 -(Piperazin- ) )
L-y1)-2,3-dihydro-1,4-ben2atioxirf, Fapie: Bybrersothiszapm Sdeiis-0m fhe spamemdant fhey1-5H-di
benzo[b,e][1,4]diapeminenta{@:Chinte-bitbrhiie b2 ofi Rkl  Aldiazepingcd nilpNilt: diagtyliethane-1,2-
diamine, N'-(8-Chlqra-5H-glibenzolb 1.4] diazeple-11-y1)-/V, N-diethyl]-ethane:1,2- .
8-Ch|oro-11-(4-mel:%ﬁ(3a/1§-)|[_!11? g\lfgnzéélﬁ[éa}lr:‘: -%/?ﬁl?gﬁ%ll@éoﬁgo S}%l]([lf ,{E‘chgzaé}giﬁaen,r%ﬁ Iée found in
ro-2-metboxy-11-sfprrse heurcsy 136 iagireemeodis Buis, Hretiestiapiffequss 6 GisBitrebyslissis, 1[1,4] diazep
hie-11 -y1)-N , N-gimnedayeifaneshe; dgming 1311436 inzepaidayl:abl itz ineltlyA] diazepine,
-(8-F1uoro-.5H-dibenzol[b,e] [1, iazepine-11-y1)-N.N-dirnethyl-ethane-1,2- diamine, 8-Fluoro-11-[1,
(8-F1 5H-dib 5}%&1 61]di ine-11-y1)-N.N-dirnethyl 1,2- diamine, 8-Fl 11-[1,4]
diazep am-1 -y1-5H-dib b []gmdaﬁlgzégﬁ%,tq\lan agent that is converted into the parent drug in
-(8-Chloro-5H-dibenzo[Rejfitudidiaz epfiae-1seA/l bidamel hyl-ethansaia@otbathiyemay be easier to
8-Chloro-11-(trans-2,5-dimethyl-piperazin-1 -y1)-5H-dibenzolb, el [1.4]diazepine, .
s-cmoro-l1-(3,5-%%%{&5%9%%3%3%3% -%;ibsﬁr%‘?[b%a]’ﬁ,%‘di’gz%ﬁf%’e,%e Biokvailable by ore
8-Chloro-1143-megiyiniiisatenmhersas Uistpagpiis 2o[b &} prajava zepiniso dastiiorpraved Soplbmikpiperaz
in-1-y1)-5H-dibeng g, i elelidh dba%8R1tBEs over the parent drug. An example, without limitation, of a
8-Chloro-5-methyl-11-(piperazin-1-y1)-5H-dibenzol|b,e][1,4]cliazepine, 8-Chloro-5-benzy1-11-(pip erazin-1
-y1) -5H-dibenzo[BSf 1%, ¥t &b heS BeRs0-H1 e diser AN A - Shicki B U T 125 R £5EPine,
2-Iodo-8-(_ehIoro-llﬂ(qofgﬁasaﬂ.ig’ijlty]f)xﬁlﬁﬂa&ibenmﬁ{dmb]x[&p@ch@élmml&aﬁamyte Matc(npiqomﬁn'm-_isl _
YL)-5tt-dibenzo [l il azeit, LR AR RESURhoWaRISR &0 dancHR zerine. 5C

hloro-11-(flo rpholin-4-y1)-5H-dib enzo [b. 4] diazepine, T _
5-Ally1-8-chloro-1the(sigeia it yanes ipsiih &tz 6fH, eTiara PR ASpIbRSG SChrBpBeirl - (s Satheith
1-1-y1)-5H-dibenzaibnl bt 4lsiazrepinastd ¥e hlererb pejpremagistydmndaldibiibbemzotd ol yorostdus-ij
[1,4]diazepine, 2-Chloro-10-piperazin-1-y1-511-dibenzo[b,flazepin, 8-Chloro-11-(piperazin-1
-y1)-dibenzo[b,fj [fﬂﬁr?hq}gfg%ﬁd%} %tﬁlr’g%fiflfo-faﬁ%{:@[?ﬁ%q f’&’b enzo [613[1,4] oxazepine,
8-Chloro-11 -(4-methyl- 0864 zin-Theyttyiennajlol yditrd joxa2aemratc group which has at least one

3'Chlor0'6'piperaﬁ%ﬁﬁiﬁgﬁ:&ﬁ%@ﬂé@ B? ef%l:t@&?%gm and mcludes both carbocyclic aryl (e.g., phenyl)

and heterocyclic aryl groups (e.g., pyridine). The term includes monocyclic or fiised-ring

polycyclic (i.e., rings which share adjacent pairs of carbon atoms) groups. The term
“carbocyclic” refers to a compound which contains one or more covalently closed ring
structures, and that the atoms forming the backbone of the ring are all carbon atoms. The
term thus distinguishes carbocyclic from heterocyclic rings in which the ring backbone
contains at least one atom which is different from carbon. The term “heteroaromatic™ refers
fo an aromatic group which contains at least one heterocyclic ring.
[0031] As used herein, the term “alkyl” refers to an aliphatic hydrocarbon
group. The alkyl moiety may be a “saturated alkyl” group, which means 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-carbon triple bond. The alkyl moiety, whether

saturated or unsaturated, may be branched, straight chain, or cyclic.
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8-Bromo-111-(piperazin- 1-y1)-dib enzo [V] [1,410xazepine, 11 -(P ip erazin-I-y1)-dibenzo [b,j] [1,4]
oxazepine, 7-Chloro-11-(piperazin-1-y1)-dibenzo[b,f1[1,4]oxazepine,
8-Chloro-3-metlioxy-11-(piperazin-1-y1)-dibenzo[b,j; [1,4] oxazepine,
8-Bronao-3-methoxy-11-(piperazin-1-A-dibenzo[b]] [1,elJoxazepine,

3-Methoxy-11- (plperazm 1-y1)-dibenzo[bi] [1,4] oxazepine, 7-Chloro-3-rn etboxy-11-(piperazin-1-y1)-dib
0E20 [b,fi[1,4]oxazephiel "Bt alorb28 %ﬂkﬁl‘”ﬂl Rphbdszih 1o 2B fvhasyas &mpesars
8-Bromo-4- methyb&tknipmpﬁiiﬁalnalryﬂ.écdm(ﬁﬂ)l@]i&’ﬂﬁfﬁf’(ﬁ@&ﬂﬂ&éﬂﬁiﬂﬂe kiven range; e.g., “1
1-(piperazin-1- yl) nzolM 1,410 x aze %omo -8-ehloro-1 iperazin 1) -dib nzo [bf][1,4]
oxazep ine, 2, 8- Dt I%Emo%ﬁ %1%%%%?% y1 “ab E% ﬁ?rﬁrﬁ’c oxﬁégplne E“Ef‘Jf }érho iaf
orazin-1-y1)-dib eA#8fh/3 prbpeécenint,, EB%WW@H@@%@E(@R@@@M#W@@EMBMt

[1,4.10xazepine, WlaRiparagindanbisSitifharamethvi-aibenzolaili AlexazapingméMe ke i
11-(piperazin-1-y1)-8- trlfkoromeﬁ}\ﬁ’ dibenzo[b,f][1,4]oxazepine, 8-Fluoro-11 -(piperazin-1-y1)-clibenzo

[kJ] [1,4]oxazepin8e8=Biido 15 Wﬂ‘fa@b?&&}é&wdyﬂﬂﬁ? Ay irgLLap 4R ssbpsistoms.
8-Fluoro-4-methy!THdallpipgrapine ity b)sdlizenvo¢bdlkylh4lioxazep tathon atoms. The alkyl group of
2-Bromo-8-fluoro- &1115 ﬂ%:%ﬁ%ll %tP{e ngeplﬁgr% %Iamqjé élg%xﬁ%lea@r@l é 'Xiﬁyll]yor similar designations.

-(piperazin-l-y1)-diben oxaz

3-Methoxy-8-metH3H-¥ay (ph ssxaehs qnlyﬁljcmﬁehlﬁl[wﬂl@lwa%éﬁﬁém 8P im et sarboygtoms in
I_EJ/El);ag I?rn‘lll(Jecr)]rZoorEIbel]thEle ﬂl(g)e(cr%ﬁp@ éth§aM§1t|aIz}ra1iéVr%§§1@lat9@ ¢ ge?;};lﬁonfli/hﬁgé) ffrl}?ltl}}olroer?nhzlthyl dib enzo
[5]] [1, 4]oxazep|né“%é}’%ﬁf;(?&’)I @’3'7‘551 dfﬁe}gﬁ%{ﬂ# %E‘iff')]oxazepme 2-B romo-8-m ethyl-11
(plpera2|§ I::Ehyl) dlblenz[m[hﬂl [1, éﬂ]h@mkkxegnmm ma%hmmmwlmHmtmumemsmmmf [615)][51H4]dot>)<
azepine, eny razin z -y
enzo[b,e][1, 4]d|azlg% |ngBe§i:3tﬁB%g &uﬁ(gs E%%} 1%4%;!))}[@%?@5@&? bcéanr%ﬁz)l 1‘% %z]%{«?zhgl’ |ne
8-Bromo-5,10 d|WW@|tf{9¥zo‘|fﬁ°&§]fﬂf}41}dﬂibphﬁ@ri%née@Q@l‘DﬁWdrbYéIBéhzé]E@@] [F@lemizep ine-
s, o oty oo okt 0 ot b b
1%9% i“ﬁ&frg tg]‘ﬂ tm%ﬁ%’anﬂ&b —suﬁe g c¥0 -sulfonamido, 8

e][1,4]diazepin-1

1-(8-Chloro-5H-dibebazafb, e]{lpa}dmeplnsadygﬁh)qmpeﬂlmmw,l -anmp@idty@Bh longtBH-diblgnzo[b, e]
[1,4]diazepin-11-y; AypraRalinsgovl; ”uﬂ@mﬁﬁni}h}&ﬁeaﬁi%ﬂ&%ngﬂ&bdl%muﬂ@%ﬁ gglau YL R)-1-pyrroli
din-2-yl-methyl-amine, (8-Chloro- 5 dibenzo [b elalj |diazepin-11-y1)-pyrrolidin-3-yl-arnine,
8-Chloro-11-(2,5- 230l Sppvaive dhrons 1 Tmised Al AByRs| ok a?ébi’ﬁ%m 1o way imited

Acetidin- 3(y1 (8- Cf@JOﬂlﬂ'E@ﬁ %ﬂn%?ﬁjﬂgﬁ}@ﬁlw kdbuRMRIesy butyl, pentyl, hexyl, ethenyl,
-Bromo-4-(piperazin- ro-IH-benz

7-Bromo-2-methyP{PiB e¥é‘\'1)€;1§}1r?e 1fyf %poo Ryaro-1h° g %ﬁfﬁ%lﬁdk’hexﬁlé and the like. Wherever
7-Bromo-2-phenyi-4ubpiitenczineddsgihed, 38dhwnﬁdqﬁllbn@bzg%mﬁﬁzélpﬁheubstlmtem may be
7-13romo-10-(pipefpzinsy Watidns ait. ARNexahydiQ- b enzo[b]cyclopentale][1,4]diazepine,
8-Chloro-11-(4-fluorobenz Jr.’) -5H-dibenzol[bie][1,4 dlazeplne 8-Chloro-11-(4-fluoropheny1)-5H-dibenzo[b,
e] [1,4]thazepine, 8- ChId?@g 1(4- ngh?lﬁﬁéﬁ%‘?n‘sH |béﬂ%[H*ge]F1’ AaFhG epphewithout 2 number

8-Chloro-11- (pyrldﬂ&lénﬂﬁﬁrﬁ*éféﬂmﬁ@ﬁ%ﬁ&ﬂﬂté&@lﬂ&ﬁﬂmt@@oﬁp@mﬁmn@omﬂaﬂmwm 5H-dibenzo
[b,el[1, 4]d|azep|ne C())S%L%ﬁ ot er 1% thegre e tdl %I%% cyc |r%gg%getcptﬁ1mmughaogngf

synthesizing a co
carbon).

—

[0035] An “O-carboxy” group refers to a RC(=0)O- group, where R is as
defined herein.
[0036] A “C-carboxy” group refers to a -C(=0)OR groups where R is as defined
herein.

[0037] An “acetyl” group refers to a -C(=0)CHs, group.
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N- NFt'2 -- R30M R7-R3 al HR4RH ,R4 RgR5R9R5 comprising reacting a compound of Formula VII R5
with a compound of Formula WI R6 (WI) 0214Ri to form a fused ring compound of Formula IX, R6 HN-4
(IX) R7\ -R3 hi R9R5 and reacting the compound of Formula 1X with a compound of Formula X

[0038] A “trihalomethanesulfonyl” group refers to a X3CS(=0)z- group where X
is a halogen.

[0039] A “cyano” group refers to a -CN group.

{0040] An “isocyanato” group refers to a -NCO group.

[0041] A “thiocyanato™ group refers to a -CNS group.

[0042]  An “isothiocyanato” group refers to a -NCS group.

[0043] A “sulfinyl” group refers to a -S(=0)-R group, with R as defined herein.

[0044] A “S-sulfonamido” group refers to a -S(=0),NR, group, with R as

defined herein.

[0045) A “N-sulfonamido” group refers to a RS(=0);NH- group with R as
defined herein.

[0046] A “trihalomethanesulfonamido™ group refers to a X3CS(=0),NR- group
with X and R as defined herein.

[0047] An “O-carbamyl” group refers to a2 -OC(=0)-NR, group-with R as
defined herein.

[0048] An “N-carbamyl” group refers to a ROC(=0)NH- group, with R as
defined herein.

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

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

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

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

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

[0054]  The term “acylallyl” refers to a RC(=0)R’- group, with R as defined
herein, and R’ being a diradical alkylene group. Examples of acylalkyl, without limitation,
may include CH3C(=O)CHz-, CH;C(=0)CH;CH,-, CHiCH,C(=0)CH;CH;-,
CH,C(=0)CH,CH,CH3-, and the like.
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to obtain a compound of Formula V or VI; wherein X is a halogen; and R1-R9 arc as defined herein. In
some embodiments, the compound of Formula V synthesized according to the disclosed method is
clozapine while in other embodiments, the compound is N-desmethylclozapine. In certain other
embodiments, the compound of Formula V synthesized according to the disclosed method does not
include clozapine or N-desmethylclozapine. NOMConsistent with this aspect, Schemes 1 and 2 depict the
synthesis of some of thel@#lpouhbidesiisetbe@dsheledivahe fitsnseristhtueapsiyalserminpttie

intermediate lactargravaipeansdaserized haintenalia diagdialisl Mosh Ghemy199r40.4146-4153.
The last step has been described by e, .rilf_]igo_ et al. | Med. Chajn. 1999, 42, 223g-7744. Both of these
[

y .
references arc hef8BY TR SFpBrETcdHB VR A ieRerrerl stlrotRt Fam G iRr i aibs. 02N -F
N H2X  [00831Thetwentzinhetaioaliimbntsydfdhe wikentianytbwe hubdingob lkikkshio angliBiareyardected from

but not limited to ﬁ]g?@%énﬁ; 'ﬂ]iZogarbonyl, O-carbamyl, N-carbamyl, O-thiocarbarnyl, N-thiocarbamyl, C-
amido, N-amido, S-sulfonamido, N-sulfonamido, C-carboxy, O-carboxy, isocyanato,
thiocyanato, isothiocyanato, mitro, silyl, trihalomethanesulfonyl, and amino, including
mono- and di-substituted amino groups, and the protected derivatives thereof. The
protecting groups that may form the protective derivatives of the above substituents are
known to those of skill in the art and may be found in references such as Greene and Wuts,
above.

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

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

[0058] A heterocyclyl can further contain one or more carbonyl or thiocarbonyl
functionalities, so as to make the definition include oxo-systems and thio-systems such as
lactams, lactones, cyclic imides, cyclic thioimides, cyclic carbamates, and the like.

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

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

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

[0062] In the present context, the term “heteroaryl” is intended to mean a
lLieterocyclic aromatic group where one or more carbon atoms in an aromatic ring have been
replaced with one or more heteroatoms selected from the group comprising nitrogen, sulfur,

phosphorous, and oxygen.
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[0063] Furthermore, in the present context, the term “heteroaryl” comprises
fused ring systems wherein at least one aryl ring and at least one heteroaryl ring, at least
two heteroaryl rings, at least one heteroaryl ring and at least one heterocyclyl ring, or at
least one heteroaryl ring and at least one cycloalkyl ring share at least one chemical bond.

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

[0065] In certain embodiments, disclosed herein is a compound selected from

the following structures:
( " ()
) ) )
Re Y R Rs M Ra Rg Ra
0 e el
Z Z Z
R R R R Rg Ry
8 Rg Rs * # Ry Rjs 4 Rg Rs
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where R-Ro, W, Y, and Z are as described herein.

[0066] In certain other embodiments, disclosed herein is a compound selected

from the following structures:
W W W
» (. ()
285
/ Ry /R1 /R1
w\ W., w\
Y"R1 Y‘R1 Y" Ri

aBe 0

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.

((J ((_W\R1

R
X 2 Y= X Rz
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Z
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where R;-Rs, W, X, X, Y, and Z are as described herein.
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I Me 100841In another aspect, the present disclosure relates to a combinatorial library of at least

10, or at least 30, or at least 50, or at least 100, or at least 200, or at least 220 dibenzo[b,e][1,4]diazepine
compounds that can be formed by reacting a compound of Formula Vic wherein X is a halogen; W is
nitrogen, CH, oxygen, or sulfur; nis 1, 2, 3, or 4 and RI-R9 are as defined herein. In some embodiments,

the combinatorial library '@%bfes Iocze]%girl,% agéj({%eNt-desinet yilcltf?lzalp{ij?gI {n ‘&)ert in o h&r embodiments,
the combinatorial Librar); 0€s not Inciude ¢ ozaplnél Sr N Geniet y‘fblozapl?ﬂe.T 851 andtier aspect,
the present discloeractethgesdyonacormibmettordiritrad Girdtceesbdimentat teastos@, braaieiadgt 50, or at

least 100, or at leagt0a abisani24f) dibenroR.cILh Hdiazepine GempAWeds Hhat can hefermed by

reacting a compound of Formula VII, (VED R3 R4- R5 with a compound of Formula VIl and
embodiments, a, b, ¢, and d are carbon, and the ring formed thereby is an optionally

substituted phenyl ring. In further embodiments, e, f, g, and b are carbon, which similarly
form an optionally substituted phenyl ring.

[0069] In certain embodiments, Ry may be selected from the group consisting of
hydrogen, halogen, optionally substituted Cis alkyl, and optionally substituted C)s
alkyloxy. In some embodiments, the alkyl may be selected from the group consisting of
methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, and tert-butyl. In other embodiments, the
alkyloxy may be selected from the group comsisting of methoxy, ethoxy, propoxy,
isopropoxy, butoxy, sec-butoxy, and tert-butoxy. In further embodiments, the halogen may
be selected from the group consisting of fluoro, chloro, and bromo. In certain
embodiments, R» may be selected from the group consisting of hydrogen, methyl, methoxy,
and chloro.

[0070] In some embodiments, Rs may be selected from the group consisting of
hydrogen, halogen, optionally substituted Ci.s alkyl, optionally substituted C,.¢ alkyloxy,
and NO,;. The alkyl group may be selected from the group consisting of methyl, ethyl,
propyl, isopropyl, butyl, sec-butyl, and tert-butyl, while the alkoxy may be selected from the
group consisting of methoxy, ethoxy, propoxy, isopropoxy, butoxy, sec-butoxy, and tert-
butoxy. In further embodiments, the halogen may be selected from the group consisting of
chloro, bromo, and iodo. In other embodiments, R3 may be selected from the group
consisting of hydrogen, methyl, methoxy, chloro, bromo, iodo, and NO;.

[0071]  In certain embodiments, R4 may be selected from the group consisting of
hydrogen, halogen, optionally substituted C;.5 alkyl, perhaloalkyl, SO;Rjp, and NO;. In
some embodiments, the allyl 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 iriflnoromethyl. In other
embodiments, the halogen may be selected from the group consisting of flucro, chloro, and
bromo. When R4 is SO;Ryp, the Rjp mnay be hydrogen or optionally substituted C,.¢ 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,CHj;, and NQ,.
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Re a compound of Formula X1I, 001) (Lri\11--111 wherein X is a halogen; W is nitrogen, CH, oxygen,
or sulfur; nis 1, 2, 3, or 4; and Ri-R) are as defined herein. [0086]As used herein, a "combinatorial
library" refers to all the compounds formed by the reaction of each compound of one dimension with a
compound in each of the other dimensions in a multi-dimensional array of compounds. In the context of
the present disclosure, tﬂ@_&rray is three dimensional, with gne dimension representing all the compounds
of Formula VI, the secohd dhenSioit s SRR AR IReR2E S et T Sin st Aeseisipdahe third
dimension represémtingeall thie sammdundsmafif-eibstitacd. Giacikgbniheuiid Dinkp ba séiedidt fay be reacted
with each and ev [ lll. and each a ry,compou d'P{f Formula X in order to
form a substitutegégéqcﬁq?é%%%%ggﬁﬁgr%u a \%‘%{’r ?ﬁﬁAﬁ)rgg l’plo&{géiél i%%mi/v?teﬁiﬁut qe’ sa‘,Iclztc{)r|£‘13e§{(;%fJ E’(f)’rmula V or
VI formed in this Wa§lafehRisgreHB2E dsrslesten & opebe sraR crRisinEz s Suarhirhipie.qedieostthe present

disclosure are smallgsrgansbinatpriaidianies forpre:hy dhenkgaction of some of, or all of, the compounds
f, the compounds of Formula Vé‘:rT and some ‘iﬂ{V or all of, the
.

of Formula VII with somfgﬁ)g, gr alh? %I

compounds of Formula X. o 87]in ST e PSR & SHah SRS BF B Ph e SBPsRYeEs disclosed
and described her@ina atlsgy %@g}k&bma@fumsmmadrf@ﬂh@@gthﬁ@@ﬁasﬁnﬁcﬁﬂmth}dee@mpmpyl, [0088]_ The
tem’ "modulate” refges [, ie aPlily gfa cameaund digclosed hatein a lerihe inglion.of a muscadine

receptor. A modulator may activate the activity of 2 muscarinic receptor, may activate or inhibit the activity

of a muscadine receptol EfEndike SHARSTEBHBRHaTSY tRselsaipblivn Srperertdsingriscarinic
receptor, or may ipjubibeieRhaty aftrussasinictse ceRtaky T hadanaimodutate) alsosefers fo altering

the function of a myscarinic receptor by increasing or decreasing the probapility that a complex forms
between a musc%?c@gée%%r% aér)lscf 50%3%%? Blﬁﬁo%’loél hESRErTR %ﬁdﬂeﬁ&?of?ﬁéy Ere a@%pfﬁgygrobability
that such a complextfbrerstvstashididwpustiritie hdoeptorarhd shlectal ficah Hindngppanmsngnay
increase or decregse;the ProRabilitthaka Camig IHRAREME L BaIMSRIINGLARRRIgaNd the

natural binding partner depending on the concentration of the compound exposed to the muscadine

receptor, and or nY4ycBde AR HROFroBALNGY et Sucsrhistexl idhe seRpdEratehieRnEd e ceptor and
the natural bindinggosalirgs, Hsameemipaeienisproatulativaintdhe muiearniciesepioinay be
assessed using Receptor.Selection and Amplification Technology (R-SAT SCri in U.S. Patent
o, 5707708 the HAEIDE e B A LB o Ho i o Pt SN 12 B (0BT torm
"activate" refers tdeitbradsing tharteil ghaddimetitsn B anaust srinitede SoptaheTfroue renasishilgittfrefers to

decreasing the cellijay,finelion OtA.MUsRHRIGSAFERIDCH e R UsgatiC receptor fturction may he the
interaction with a natural Binding artner or catalytic activity, [OOQO{The term "contacting” as used herein

refers to bringing a comBBURb disBIseEa FRPetiERt Redrge LG seeairiTuRdMR STy EMEFHETh a manner
that the compoundyaasyaifaealdie, aghildipf dtathmestarinmtise.cepiar atiihelaglibe gliscied. fbynitikeracting with
the muscarinic receptor itself, or indirectly; j.e,, by interacting.with another molecule on which the activity
of the muscarinic %%u@p%g?silsstgl (gn é'f\rf}:{l, lﬁheﬁ 'Pé)é%éfﬁ?éq %fvr\llbgqg?ég%%n?éf?éﬁ%%%ﬁ% a?%g\g[ tu ee, a petri
dish or the like. Intalegst e coritactitpm iy grouveoiring ebfivomunblemdand hisearinicedarptor of
interest or it may '&Hﬁ’é\dﬁn‘é’ﬁl@,'%%%y G&@'E%l@&%\{ sk *{l’ﬁ‘e”@ﬁi{?ﬁa@aﬁﬁsﬁﬁgf a%g&l',_ cHltee gighes and
contacted with a compound in that environment. In this context, the ability of a particular compound to
affect a muscariniE"‘i’E’@eptor related disorder; i.e., the IC5D of the compound can be determined before
use of the compounds inoems) witlEntaidman pieikdiviagndalisnsiisatie thpieh Waccri mopbside the
organism, multiple methods exist, and are well-known to those skilled. in the art. 10 the musearirdo
receptors in contasg?év%ﬁff% X 0%81 Sb‘%ﬁgnfﬁ%éfﬂ%i%%g,’b% SOt imitsa t%?l #%tﬁ (s:lé[fﬁtrllrt]lllf:%g%ém lg‘lfand
numerous transmend naihd elrrier Teehliguasy Thecteriod ‘Gomtdutisgup sarglsineefe molbtiraiinly a

cpmpound diS(;'O%ﬁQpbﬁri@&Br%ﬁ?'B@ﬁt %&Q@E%@ttwi%é%%ﬁt&{ HRaYiye sdiBls ﬁ&gg@pound
disclosed herein, or a prodrug thereof, is administered to an organism and the compound is brought
together with a mEERRFABSHIEE S M B os udheCBHAAME ISRt Ah RS B8PS the present
disclosure. [QOQl]Whﬁhrneﬁm@edﬂmeimwmﬁmmpﬂMui@idﬂgﬂmmﬁa&mIe_mbc)d‘iﬁm_my Remsyagonist of said
receptor, while in %ﬁ@&%&ﬂb@?ﬂi@;@%@c@n‘%ﬁ%@891‘#'?1%?%"% %r%‘f‘mae%jﬂ?&&%%&%&%egﬁ ptor. In yet other

embodiments, the compound m a partial agonist’of said receptor. A compound that is a partial

agonists may in some ci¥¥9be alpapis aetRbitorss Brasgpopelatind fiowtHhereeleeomilingol partial
repressor of a receRiQLeH) ¥Rt QINSr Girssnsiancedice:ROpRANY MsyiRe.a dissuersnesifimmodulator,

while in other circumstances, the compound may be a gene-specific modulator, [0092]Certain of the
compounds disclosed herein may exist as stereoisomejg.




including optical isomers. The scope of the present disclosure includes all stereoisorners 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. [0093]In another aspect, the
present disclosure relates to a pharmaceutical composition comprising a physiologically acceptable
carrier, diluent, or,excini r ination thereof: a ound .of Foimulae I, H, or XV. [0094]The
! » ONRXCHRISHE Q2,0 ?u o) Pt {HO1 Y AR sea .
term "pharmaceutical composition” Irgre efs to a mixture %E%’ ceor%bé)uoﬁgl ’o%sﬂrl’éom’v’géﬁ%lh %?tﬁ“&’{ er chemical

components, suctitist@itiaiils o ledhsers] TaE s e ntidihro Fpesiicmbadimants Raminksration of the
compound to an ofgarishyMitigiateshpiauasef aimipistaoe g£OMRRAHAL exis!dithe att igcluding, but
not limited to, oral, injection, aerosol, parenteral, and topical administration. Pharmaceutical compositions
can also be obtairf ty reacting compounds with inorganic or organic acids such as hydrochloric acid,
hydrobromic acid, sulfurieétas]d, nitriccacicsnihwdsphiosjCacialy retlitzrpesulfbnigtacicmBibanasyfonic acid,
p-toluenesulfonic ﬁg%&@{p&{i&@%ﬁp%ﬁgé%%r@ﬁ%ﬁhe term "carrier" defines a chemical compound

that facilitates the inCorporation of a‘compound into cells or tissues. For example dimethyl sulfoxide

(DMSO0) is a commonly 78 drcenrie cadedimenttrberomprane of Framylerhenfe@snipblindsinto the cells
or tissues of an orgagist i$AeREINeLerR: gitusabtndaiinas clerieal compowndsciluted, ighmater that will

dissolve the compoynd.of interest as well as stabilize the hjologjc ctive form of the compound. Salts
A HERTOnELAPS CATPREISR AL 1 e AP RS o AT Qe BERSTLE solion i

dissolved in buffef&
phosphate bufferedrsating d&fecause it mimics the salt conditions of human blood. Since buffer salts can

control the pil of a solution at low concentraéions, a buftered diluedﬂ;[ rarely madifies the biological activity
of a compound. [0097]The term "physitlogically aéceptable" defines a caqﬁer or diluent that does not

abrogate the biological activity and g(r{f ies of the ‘cgompouyhd. {0098]The )ﬁ‘érm,aeeutical compositions
described herein can be administeradto aAwmay pagent pey se /or in phakmacgutical compositions
where they are mixed with other aCtl)LE;I gredients; as in comibination the[mt1 —Or suitable carriers or

excipient(s). Techniques for formulatioh and admihistration of the cormgountis of the instant application

may be found in "Remingiqpis-RARTRAGE ¢HGH SEiRREST0,Yagk Fublishing Co., Easton, PA, 18th edition,
1990. [0099]Suitable routes of administration may, for example, include oral, rectal, transmucosal, or

intestinal administration,[Oﬂgpéntetsa‘fIH%IR?%‘???jﬁﬂ%ﬁfgﬂ?ﬁtﬁﬁfﬁiﬂgaﬂ%u?fsﬁmaﬁegﬁyﬁﬁ%eﬁous,

intramechillary injeetiais a8 welh@s intrathecal, direct litaventricular, irttraperitoneal, intranasal, or

btraocular injections. [0 \lternately, one m dminjster t und.in a local rather than systemic
jections. (0300 ammalaly, Bne may Adminsicr lne SaIRe y

manner, for example, via’lnje?:i%lon of thre'compound direc tie renal or catdiac area, often in a depot
or sustained release foraGldoion! IFmitivezivot e/ oé ditagzatimibistisliarepiinug in a targeted drug delivery

system, for example, in @,éib@&@mﬁ(!@ﬁ&-mm1?%%%1@&&8[@%]%@%%&? hposornes will be targeted
to and taken up selectively by the organ. [0101] The Eh_armaceutical compositions of the present
I KAOWTT;

invention may be manufiEiQRRR Aot EHRAZET 18P A%l by HEARRITS¢ conventional mixing,

dissolving, granulating, gheles-Tiakiiigrdevigating refnolsitying - sndieautibiag] | @httapping or tabletting

Processes. . 6-Chloro-11-(piperazin-1-yl)-8-trifluoromethyl-5H-dibenzo[ b,e][ 1,4]diazepine,
7-Chloro-11-(piperazin-1-yl)-5H-dibenzo[5,e][ 1,4]diazepine,
8-Bromo-1-chloro-11-(piperazin-1-yl)-5H-dibenzo[b,e][1,4]diazepine,
8-Bromo-2-methyl-11-(piperazin-1-yl)-5H-dibenzo[ b,¢][1,4]diazepine,
4,8-Dichloro-11-(piperazin-1-yl)-5H-dibenzo[b,¢][ 1 ,4]diazepine,
8-Chloro-2-methyl-11-(piperazin-1-yl)-5 H-dibenzo[b,e][ 1,4]diazepine,
8-Chloro-2-fluoro-11-(piperazin-1-yl)-5H-dibenzo[ 4,€][1,4]diazepine,
3,8-Dichloro-11-(piperazin-1-yl)-5H-dibenzo[b,e][1,4]diazepine,
2-Bromo-8-chloro-11-(piperazin-1-yl)-5H-dibenzo[b,e][1,4]diazepine,
3,7-Dichloro-11-(piperazin-1-yl)-5H-dibenzo[b,e][1,4]diazepine,
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[0102]Pharmaceutical compositions for use in accordance with the present invention thus may be
formulated in conventional manner using one or more physiologically acceptable carriers comprising
excipients and auxiliaries which facilitate processing of the active compounds into preparations which can
be used pharmaceutically. Proper formulation is dependent upon the route of administration chosen. Any
of the welllcnown technigyes, cayriers, and excipienis useq as syitable and as understood in the
art; e.g., in Remington's P %’?Irﬁéég%[ﬁlé% rggéprfé%snf 'éﬁﬁ}%&[%%%ﬁ%%ﬁﬁﬁseﬂé |loaﬁ?l%ﬁlg’agents of the invention
may be formulated in aci&6lesosblftinsszprdfetabhrdibptrySiclbyitidinzampatible buffers such as Hanlcs's

solution, Ringer's solutioncRiRNYRiIQIRGisahSANS MulierFefmifensmeRsRb afTisiRIRR, Penetrants
appropriate to the bather to be permeated are used in the formulation, Such penetrants are generally

known in the art. [0104]PSroE-aanaist ipRewrindoriodiritrezsisd totiigrspiereadily by combining

the active compounds witiviphgiHtiagepdieziilyl adseptabiaean s ldilizspmen in the art. Such carriers

enable the compounds gfthe invention t(%i%’?l-fqﬁ- %e}fgéjoargeggtﬂgﬁ,dtﬁmgm Ea%ﬁeﬁ‘;ca% sules, liquids, gels,
i Q} lent t0 be treate

. c ipera . .
syrups, slurries, suspensions and t eplllr<e, or ofal Ingestion by a pa PPfarmaceutical

preparations for oral use€arere‘obeink i Hyinswie bife- bH-dibeezeBlid dxtipreapindth pharmaceutical
combination of the inventiom;gpsienalpgending e Jesupe miuredprebIQcessing the mixture of
granules, after adding suyitable auxiliaries, if desired; to obtain tablefs gr dragee cores. Suitable excipients
are, in particular, fillers SUCH 28 TgAPL é{ﬁ]@’ﬂﬁzﬁﬂﬁ@éﬁg&% ?lfﬁﬁr]lrftlﬂl,%fﬁpé%‘?’bitok cellulose
preparations such as, for,@Xachje; nhdizpestanc hylidadistarold, FiCeStkantpinpptato starch, gelatin, gum
tragacanth, methyl cellul g tgi\{gzrgxly lem% L u%glsg sodi Ecﬁ%% thylcellulose, and/or
polyvinylpyrrolidone (PVP). li esfred%isintegr%néﬁg%entsf?nay E%Q] a%% d, SL?CI: as the cross-linked
polyvinyl pyrrolidone, agdr(®parginie-sbidibfh sl #@lboldwERES sodium alginate. f0105JDragee cores

are provided with suitablercaingsplerthis1PHIPesaiLeRNE BRI Atgdisigak solutions may be used, which
may optionally contain arabic, tal inyl pyrrolidope, carbgpol gel, polyethylene glycol, and/or
titanium dioxide, Iacque%i%&%ﬁ@?ﬁ@é%%ﬁéee%@aﬂﬂ’%‘%#\%e léledg'gol\b?%nﬁ§rrﬁ;1ﬁ§<tures. Dyestuffs or
pigments may be addedBtBrinectabietipaziivMagdes toditiergs(foel(deidificertion or to characterize different
combinations of active compaung %@g&@_%%}_@%m&&gt&ig | Bi&RaAtgns which can be used orally

include push-fit capsules made of gelatin, as well as soft, sea ed capsules made of gelatin and a

plasticizer, such as glycérareressmpGrzimb pudiiicapdiigezaifzontain the active ingredients in
admixture with filler such.gsiaciasesthingareosiickyis Staishessangyarubricants such as talc or
magnesium steargttle ang Oﬁiiogl(?”%/, st:élbilizers. In soft capsules, the active compounds may be dissolved
or suspended in sUita !i’i'ﬁ id4, Sich e fatty oils, liquid paraffin, or liquid polyethylene glycols. In
addition, stabilizers may2H@ratigeednAtfomifdatlons-idr Gipdradmiritu@#on should be in dosages suitable
for such administration, |14k bugseRl administration, the compositions may take the fours of tablets or
lozenges fthinulated in conventional manner. [0108é|;§r administration by inhalation, the compounds for
use according to the présShidivaRtdHAaraebavsnimilrgan ashaRe 8w &t an aerosol spray
presentation fromamessisizgd,parkspaiep nebulizer, with the use of a suitable propellant, e.g.,
dichlorodifluoromethaneg_ ichlorofiti trlom%lillnan(?d ({Ewg(é?tgrtggﬂqur (_aglh_lqne, carbon dioxide or other
suitable gas. In the case 4 proécs)rsnﬁn%%s Qerosolthe gage unic’ ay be determined by providing a valve
to deliver a meterétheamvbbinl] \Gdpstdwigeand cartridges of, e.g., gelatin for use in an inhaler or insufflator

may be formulated Cont?iﬂtﬁgéa%‘!\{dﬁj-ﬁiﬂér%qﬂﬂﬁ%%%?“d a suitable powder base such as lactose
or starch. [0109]The corﬁaounds may be formulated for parenteral administration by

(Piperazin-1-y1)-2,3-dihydro-1,4-benzodioxino[6,7-b][ 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,e][ 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,
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injection, e.g., by bolus injection or continuous infusion. Formulations for injection maybe presented in unit
dosage form, e.g., in ampoules or in multi-dose containers, with an added preservative. The compositions
may take such forms as suspensions, solutions or emulsions in oily or aqueous vehicles, and may
contain fornmlatory agents such as suspending, stabilizing and/or dispersing agents.
[0110]Pharmaceutical fograulations far parenteral administrafi incILtEd ous .solutions of the active
compounds in water-so?tgjbrqgJ fow .ﬂ%ﬂ%ﬁaﬂéﬁl%eﬁ%zp%ﬂé‘(ﬁhiﬂé% €2 i\%ﬁ gjr(%%zgﬂlrjllgs may be prepared as
appropriate oily injection"susfdpdions|SlliattEatipophilic dpWeénhtsrativdrsibinshetddetatty oils such as
sesame oil, or synthetic faify agigh&3iehs, SUEh 88 &b Slealees tighcerides, or liposomes. Aqueous

injection suspensions ma Ejcéiontaln substances which increase the viscosity of the susgension, such as
sodium carboxymethyl CEIigeBoQsrHitiPenribaliiAl tsparsnaty e diarlidintiaas Hfso contain suitable
stabilizers or agerdismuihéch increase the solubility of the compounds to allow for the preparation of highly

concentrated solutions. %ﬁ%}élfgﬂga%jgglyﬁp%%lqﬁgﬁ_%gge%ﬁn%gq}/dgg[ﬁ owder fonn for constitution
Y -free efor ]

with a suitable vehicle, e.g., sterile pyrogc ater, u eZ] The compounds may also

be formulated in rectal ¥mpdsitiopsBuieberzo b gpobitiriesinsr retdhiiondndrethancel -dvnistning
conventional suppository.bargs- sHgAS COe0RRNB BRotNeL gl eeaides. I3 8l Addiien to the

formulations described preyiously, the compounds may also_be fonmdated as a depot preparation. Such
long acting formuIations%t%gioﬁ%"éd&%%i%?%&lﬁipmﬁﬁ%ﬁé#@&e ‘ﬁﬁfjla’éiﬂiﬁ?%%%ously or
intramuscularly) or by in¢réiosellaisinjebtiopipdtazis; fot) extéddiptezdiiectid jdtamapisanay be formulated with
suitable polymeric or hyg[@m}apggﬁq_@_ gg}@l&%gfﬁ@p};ﬂgg&ﬁgﬁgﬁ&@ﬁ%@j% ézeptable oil) or ion

exchange resins, or as sparingly soluble derivatives, for example, as a sparingly soluble salt. [0114]A

pharmaceutical caner fot-fHacEgdrBsRhbid <Bipswimdy B ddireniton s Ddissaient system comprising
benzyl alcohol, a nonpoRCEWHAGIBE A WatepemaisE!DlenosgeieRelB R Al Apiagueous phase A
common eosolvent syst sed js.the VPD co-solvent system, which, is a solution of 3% wi/v benzyl
alcohol, 8% wi/v of the n%%l%éégfélﬁﬁg% alfrlﬂP Iﬁ'cf}fy?fé)fl\b{)a %’f ﬁ%@ P wiv polyethylene glycol 300,
made up to volume in aBsolist€-ethandll -atersalily.| thie-piepbetions, df biddi=epiant system may be varied

considerably without deggmgg}g_iltgégﬁggg}ylaﬂg_gm arg}ﬁgﬁ;ﬁgggpiggrthermore, the identity of the
[

co-solvent components may be varied: for example, other low-toxicity nonpolar surfactants may be used
instead of POLYSORB Koarii-ecridenbilisié G psnléeN e HeitsRiBPmay be varied, other
biocompatible polymersgmayorkeplagephietaiensniveek e paimdmgdigyrolidone; and other sugars or
polysaccharides may supstjtute for dextr se.‘cjigll qit ativel tjﬁr livery systems for hydrophobic
pharmaceutical compou#c%g&ﬁgy%{ggrﬁﬁ(ﬁg% . ﬁ'p? r%ﬁggi%%%%éﬁe fgi(?slag?g&/\}séll known examples of
delivery vehicles or carrfefhfanorlyidimpirabic ldyl epiSertane[big) Hnfddsasismnts such as dimethylsulfoxide

also may be employed, glghgughs. 21 419 COSRHEGASI SO 1{%@{@;@!% the compounds may

be delivered using a sustained-release system, such as semipermeable matrices of solid hydrophobic
polymers containing theZfdtapel Rigiagent: VerdiidiberaelhdecrBiase materials have been established
and are well known by tBaleskilledpipdaeiantySustaaed. g lodigdeagseles may, depending on their
chemical nature, releas%_ ot%g_rpp_%tfnorls }‘I(l)_rlgﬁ(_e \évn%gggmpi O)E)a\_/zeri%lgo days. Depending on the
chemical nature and the biological tgglﬁ%y of the thera i¢ eaggﬂt, additional strategies for protein

stabilization may be emptéjéuo{DlitehatmlpaftaedripdisuzolsAtl itlenezgimgmaceutical combinations

of the invention may be prayided.a %_w@ﬁmm@%wjggggp%ppaﬁble counterions. Pharmaceutically
compatible salts may be formed with many acids, including but not limited to hydrochloric, sulfuric, acetic,

lactic, tartaric, matic, sufeRHrIeid -Gkl Yh-filswrsié 87 RIBBre ous or other protonic solvents
than are the correspondingH#ipgaatid gf) kidsafemiE [Dbiidpharmaceutical compositions suitable for use

In the presentinvention ; v .11 (piperazin-1-yl)-dibenzo[,f|[1,4]oxazepine,
8-Chloro-3-methoxy-11-(piperazin-1-yl)-dibenzo[5,f][1,4]oxazepine,
8-Bromo-3-methoxy-11-(piperazin-1-yl)-dibenzo[5,f][1,4]oxazepine,
3-Methoxy-11-(piperazin-1-yl)-dibenzo[5,f][1,4] oxazepine,
7-Chloro-3-methoxy-11-(piperazin-1-yl)-dibenzo[5,f][ 1,4]oxazepine,
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include compositions where the active ingredients are contained in an amount effective to achieve its
intended purpose. More specifically, a therapeutically effective amount means an amount of compound
effective to prevent, alleviate or ameliorate symptoms of disease or prolong the survival of the subject
being treated. Determination of a therapeutically effective amount is well within the capability of those
skilled in the art, especially,in light of.th tailed disclosure prayiged herein..[0118]The exact formulation,
route of administration a%ﬁgh %rs?g%én %hlytl%lg ] lg?f%zanéé' | .g#ﬁjgé{%ﬁ%ﬂﬁé %Xgﬁ%léepresent invention can be
chosen by the individuaPpbrpsieidrmptiuiehl dpiseapatieriddibormithofil L Hemaeegindingl et al, 1975, in "The

Pharmacological Basis afpihaaneypiperasal JiRabindypigpllidhe dese range of the composition
administered to the patignt can be from altr)T%Jt 0.5,to 1000 mg gﬁﬁf the patient's body weight. The dosage

may be a single one or & S&HBS SRS o B PS aRRs i HiRBRIfAL b ia%SPfore days, as is needed by
the patient. Note that foR aidstab-o1 {pépespbeiligledivymanidgd hgotioagiddn the present disclosure,
human dosages for treaimeny of,at 3&1; %%[51_ cqnditia yaReen established. Thus, in most instances,
the present invention will use thosed;game Q;%%%, or gbé?sﬂagje]sjfﬁzftl%nr% between about 0.1% and 500%,
more preferably betweefr Bigi-25osndl Apussrenthye-ihptad Hueaazapisege. Where no human

dosage is established, as \ihbRihe: case-fonneyhsaisem@reh phaunaseytical compounds, a suitable

human dosage can be i%fﬁrﬁld frongPEns ar | ?O vﬁﬂes, or %’I[%appﬁafboriate values derived from in vitro

or in vivo studies, as quAMSE R oRERFEREEE & 5%%’38&1 REE A NHR 8RS  Although the exact

dosage will be determin&dfioore: birtipiiey=druy Ppdissrro [t sasespsiome generalizations regarding the

dosage can be made. T@-%ﬂ@ilblﬂ&%ﬁa%%ﬁgj@%{%ﬁ%ﬁ%%ﬁém%ﬁy@%% y be, for example, an oral
f i referably be

dose of between 0.1 mg and 500 mg of each ingredient, etween 1 mg and 250 mg, e.g. 5 to

200 mg or an intravenoﬁsf@ﬂﬁ’cﬁﬁﬁ@ﬁhg'@im{%%&é%lg?%%@ toAlrarRgiasient between 0.01 mg and

100 mg, preferably betwermfd smgatd S&hiHgasa0t -4 10ddRing Hf Bacbinggaaient of the pharmaceutical
compositions of the pre invention or a ga ceuti ?ﬂé ceptable salt thereof calculated as the free
base, the composition b%e?ibr?[t@m hﬂﬁ%% Yé "ﬁ- "ﬁgﬁbéﬂs]zp?@ lj?.'(jﬁfff{e%reﬁgf%ely the compositions of the
invention may be adminisiMetdrhySemntinliblifpineranierioyls ditfersiold, /Hilefradaispaea dose of each ingredient

up to 400 mg per day. Thagthadoral ¢ailvdasaoseral dpinisialionef each ingredient will typically
be in the range 1 to 2000 mg and the total daily %%ga%e by%gg?eh eral gfjl]lrlninistration will typically be in the
)

range 0.1 to 400 mg. Sulitisirare Hofripstrias wh Berometavediterzal pelibdleraspififuous therapy, for

example for a week or m@anes-tQrpigsibs-Qryesus Aiidoibosatenas Nt Mag:iianeal may be adjusted

individually to provide pl -&ﬂérL?Y‘E.r'ngiOf tgze c gti]\é_ ] 01%%%6 %gicg'tﬂ?vare sglfgicient to maintain the modulating
effects, or minimal effective concé rgﬁonlr( E ?1 e )fﬁ'z\?gry for each compound but can be

estimated from in vitro daBroDesanethyiddesinaryzio-hobidiend MECHvkgapend on individual
characteristics and route_gf, aginistialian.oweye Pkl 2355y 1018i19a53/y'S can be used to

determine plasma concentrations, (0121]Dosage intervals can also be determined using MEC value.
Compositions should b AdfHidtsreig &gl Pedibrren A I Irraraiffe plasma levels above the MEC for
10-90% of the time, prefeGiidycbEi\iee:idn-20% andivans Hegfenatihdeteeen 50-90%. [0122]In cases of
local administration or sglectiv ke, effective lac ncentration,of.the drug may not be related to
plasma concentration. ﬁi@egﬁ?ﬁ%ﬁ%&ﬁﬁw 8%%6%%%?%%%@@?8 V&ifﬁl%zfegjcl)lﬁ’rse, be dependent on
the subject being treate8:Bspmhe’ sdbjevdsovidigvoind[$evdegniiaiié-afftiction, the manner of
administration and the jgﬁgm@%_@&g&wﬁﬁi’qm@&@ézmme compositions may, if desired, be

presented in a pack or dispenser device which may contain one or more unit dosage forms containing the
active ingredient. The pScRTay it ilxrkosdbesmirdE didiatwimsiadi®oil, such as a blister pack. The
pack or dispenser devicg MziyHieasHadiieanigok Dy, iditeptians for administration. The pack or dispenser

may aiso be accompanigdyilly anols assecialed Ml the anipingLin Jorm prescribed bya
governmental agency regulating the manufacture, use, or sale of pharmaceuticals, which notice is

reflective of approval by(§Hehijeriél dbarrs foeihl dfdirecgiud foDHSnanysolderramedginmpisgation. Such

notice, for example, may_bedhrlsleling Apfroveddydheikl 9. Jrred-Rak g Adrainistration for
prescription drugs, or the§p r ved&rﬂq{?uct insert, Compositioe}r{lﬁ comprising a coqmpound of the invention
e'pr

formulated in a compatible PHATFRZEEGREAF U4 B HEY7 S5 1 ?%‘Bnp?'ﬁ 8 an appropriate
container, and labeled f@-€atmeéHtdifeanolibdilf A8 dicepaitld i JdR 25 Hyavicline)- pspeiby] theipresent
disclosure is related to a method of treating a neuropsychiatric disorder comprising administering to said
patient a therapeutically effective amount of a compoumgl of Foimula | or 11. In some embodiments, the
neuropsychiatric disorder is selected from the group consisting of schizophrenia and related idiopathic
psychoses, anxiety, sleep disorders, appetite disorders, affective disorders such as major depression,
bipolar disorder, and depression with psychotic features, and Tourette's Syndrome, drug-induced
psychoses, psychoses secondary to neurodegenerative disorders such Alzheimer's or lluntington's




while in other embodiments, the compound is N-destnethylclozapine. In certain other embodiments, the
compound of Formulae 1 or XV does not include clozapine or Ndesinethylelozapine. [0127]In yet another
aspect, the present disclosure is related to a method of treating a neuropsychiatric disorder comprising
contacting a therapeutically effective amount of a compound of Formulae 1,11, or XV with said patient.

[0128]In some embodin@ﬁlotg%@f%%%g%ii%%%sé f?h a%a%}%g%tg%%%ﬁﬁgﬁﬂg%%omposition comprising a

compound of Formula I, 11, or XV a erein, a "neuropsychiatric

agent" refers to a compdtrdonr H daiBipetitiayetoibttdsyihdl-diksers helHetlféeninahe brain either
directly or indirectly, or affegts:theysignalitiansmitiedAg4be Neurarsik-heybraimdNeuropsychiatric agents,

therefore, may affect a person's psyche, such as the person's mood, eptign, nociception, cognition,
alertness, memory, etc. 1T CEH%] @/m%%ﬁﬁemﬁ?h‘&‘??&?@%%%ﬁ”iﬁﬁ%@ﬁ?%& be selected from the
group consi_sting of a seIéBthxeos%mb@nﬂa(péxlcvmaheliyimm&@ﬁhm:nepmbpizdﬁé[ﬂeﬂpt@eeiﬁqhibitor, dopamine
agonist, antipsychotic aQ%ﬁﬁ-@Eﬁﬁﬁ}l- _@Emﬁt@@ﬂg{dmg ﬁe,;gji%’[lﬁ %’ﬁ]ﬁﬂ%ﬂﬁé [0129]In some

embodiments, the antipsychotic agent may be selected from the group consisting of a phénothiazine,
phenyibutylpiperadine, deRERXaph@RsEEssubil -2AdahhoshrmbyioThe phenothiazine group of
compounds may bersefspirtbiemaHe gigursansisting of chlorpromazine (Thorazinee), mesoridazine
(Serentilg), prochlorperazine (Cqompazine%), and_thioridazine %lé rilt).. The phenylbutylpiperadine group
of compounds may be ;%ez"l(g@téfa'irldﬁi? ﬁ%réﬂrjoﬁzﬁ' ! oSnHélgs1 fﬁngjzo ’ﬁﬁ?{ld dﬁrl\aég? ’fﬁ’aldolg), and pimozide (Crape).
The debenzapine group&efiompdtidainmeshbe el ctibdniad mefbb4ddbuppoonsisting of clozapine
(Clozarilg), loxapine (LO%@E’}HS%MR@Qﬁ?{ﬁﬁe@ié@ﬁm&éﬁ%ﬁﬂ@#@ﬁ%@emqUelo)- The benzisoxidil

0

group of compounds may be selected from the group consisting 0 res_periaone (Resperidal0) and
ziprasidone (GeodonsS).STHE%a bﬂﬁﬁﬁiﬁ\%ﬁiﬁ%@ﬁhﬁ%ﬂ%@%‘gﬁ%ﬂﬂ%@?ﬂe embodiments, the
antipsychotic agent maysghrederiqd ArppreibeayDinsennsisi(pg of Adpipssizele (Ability), Clozapine,
Clozarl, Cornpazine, Etrafon, Geodon, Haldol, Inapsine, Loxitang, Mellari MOQRn, Navane, Qlanzapine
(Zyprexa), Orap, Permitfla,(%?‘glixir?,n gnaéafg?’fg? uﬁelﬁ&)ﬁﬁﬁ%nfgsé?go%aué ,Ifzé%%ﬁ at|osﬁler a%m%eocrgentil,
Seroquel, Stelazingytiesaopns Fhprandnd Fomadil Viendfonuand.Zyprexa, or pharmaceutically acceptable
salts thereof. [0130]In certain embodiments, the selective serotonin reuptake inhibjipr is selected from the
group consisting of fluoxetine, fluvoxamine ﬁpftrahne, paroxetine, citaloprarri, esg\fltalopram, sibutramine,
duloxetine, and ventafaxine, and pharmqlé:-;qjt' ally acceptable salts or prodrugé therenpf 1[0] 31]In other
embodiments, the norepinephrine euptak&'w&ibitor is selected from ths group No@isting of
ther’ embodiment e dopanflingNagonistis elected from the
&ariptan, frovatriptai friptan,

inirole, pramipexole, atfekBroNiosrptine.  10133]In
dYonist is ACP-103 &¥an &galog kgeredf. By "ACP-103," it

cabergoline, amantadine, lisuride;
another embodiment, the inver3e se

is meant the compound of Formula 3001. O
comprising

reacting a compound of Formula VI

(V) Rs OH
Ry NH,
Rs
with a compound of Formula VIII

Rs

(Vi ©OaN Rz

X Rg
Rg

to form a fused ring compound of Formula IX,
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101341In another embodiment, the serotonin 2A antagonist is M 100,907 or an analog thereof. By "M
100,907," it is meant the compound of Formula XIV. OH pUV) 10131In another aspect, the present
disclosure is directed to a method of treating neuropsychiatric disorder in a patient comprising
administering to said patient a therapeutically effective amount of a pharmaceutical composition
comprising a compound of Formula |, I, or XV and a neuropgychiatric agent. In yet another aspect, the
present disclosure is directed to a method of treatingiaeygepsychiatric disorder in a patient comprising
administering to said patient a therapeutic@@ effectivea Mo eompound of Formula I, I, or XV and
a therapeutically effective amount of a netuopsychiattic ager [0136] In certain embodiments, the

patient may be a mammal The mammal may be swlected

p the §roup consisting of mice, rats, rabbits,
guinea pigs, dogs, cats, sheep, goats, cows, primates, such as5monkeys, chimpanzees, and apes, and
humans. in some srbadimeniscdhgqaientismulimani[@ iafidarsaneamipogiments, the administering
step in the above methods comprises administeriag said compou&d of Formula I, II, or XV and said
neuropsychiatric agent nearly simultane@ssly. Thése emBodiments include those in which the compound
of Formula 1 or 11 and the neuropsychiatric ag [EJBre [ sa \@,“aaministrable composition, i.e., a
single tablet, pill, or capsule, or a single solutiolﬁ}& intr o] Q’h' tion, or a single drinkable solution, or
a single dragee formulation or patch, contains both compgunds. Hhe embodiments also include those in
which each compound is in a separate administrable composition, but the patient is directed to take the
separate composﬁ‘?ocr}]i’éaﬂ’eaa?&??ﬁﬂﬁqtg %H%‘Ik?is{t I e pill is taken right after the other or that one
injection of one corhpeiind i madbgghtaitat;tRe meatidafabdhetkier chimpoundyneidifixhB83 Hire other
embodiments the inister i injstering o0 f u f.Formula 1, 11, or
XV and the aeuro(;%sgrﬁ %i%fggﬁt&%rg%%%%r? g@%ﬁﬁéﬁg %%%%I%Iaeingﬂ{e&g% tﬁrfe& (%%%g%ﬁr&\% of Formula

1, 11, or XV and th&: netespeyepibsmatagdht. nemmesadesbdisrastsyitiespriient imyetiteiad pilitistered a
composition cOMRKSPEIRAROTHNEERRPRWISS ANth R Ah some LA faNRinwRsanadew hours, later
be administered aCFother coingoslition. compyi ir;{%‘?%gther,one of the compounds. Also included in these
embodiments are SIS ARG IREPBEHREN 1§62 fSP&tRE A composition comprising one of the
compounds on a routind@82pntintmustbetsisitvilie mepeiyivghanonipasitidnlgor pisnygthesotiier
compound occasighallr <. (93353 ceigin £ Rediheni. enaupsyeialic dispuglsy igae reated

by the methods and the compounds of the present disclosure Is selected fromthe group consisting of
schizophrenia anderesipieliopaenhayshraroissetibad sy eletis. dikoraiets Jaffsétitd disdPdérdlaffective
gisorders sgChdasm%&ﬂﬁpfﬁ@ﬁm@n%@mmed&t%@@@@@ﬁg@ﬂmw p@ypdmgﬁ.f@%y_,raﬁé_andd

ourette's Syndrome, drug-induced psychagses, psychoses secondary to neurodegenerative disorders
such Alzheimer's &t Ltji%gtlaﬁﬂ% ??i&g%é‘?%g%}&f{ﬁ I%_%?@dﬁ?ﬁﬁofafe WS}%LI{DB&%% 211 TP [01401A
mixture of an aminuatietyzoiclatig édyetfaviagd-fluoronitrobenezene (3 eq.) and Cs2C0O3 (3 eq.) in DMF was
heated to 140C 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 Na2S204 (5 eq.) was added to the aqueous
phase and the resulting mixture was stirred for 1 h. Aqueous HC1 (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. [0142]The residue was taken up in C112CI2 and 1-ethy1-3-(3-
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dimethylarninopropyl)carbodiimide hydrochloride (3 eq.) was added and the resulting mixture was stirred
at room temperature for | h., and then concentrated. The residue was diluted with EtOAc, washed with
aqueous NaOH (2 M) and concentrated. [0143]The residue was taken up in dioxane and added to a
mixture of TiCl4 (1.1 eq., 1 M in toluene) and piperazine (5 eq.) in dioxane at 50C. The resulting mixture
was stirred at 100g.pugL pight, and then allowed to obtain room temperature. Aqueous HC1 (2 M) was
added to the mixture until the solution became acidic and then the aqueous phase was extracted with
EtOAC (2 x). Aqueous NBOHX2 M) was added to the aqueou:sa:phah?e ntika basic solution was obtained
and the resulting stispensiofmygs eXxtsiictedwith EtOAC (3 X). Jhe combined rgarganic phases were
concentrated and pur'y HPLC: Exa e 2 - Zmehfor pip @ - I'-y1)-511-dihenzorb,
elf1,41diazep ine (166J085F% (NH CK'CI1014414-Chlqge2- uoH)ni obggyzene (263 ing, 1.5 mmol) and
2-amino-5- chlorobenzdié acid (86 mg, 0.5%mol) were reactedccordihig to GP1 to give 6.1 mg of the
title compound (166 JO85F1). MS (ESI) 348 (MW). Purity forfM11 (UV/MS) 100/85. Example 3 -
2-ChIoro-ll-(piperazin-1-y1)-5H-dibenzolbtel[l,4]thazepig@V§166J 8T5 61

¢ ,r-NH Nj C! [0145]2-Fluororitrobenzene (212 mg, 1,5 mipgf)

iICly or POCI . .
nd 2-amirio-5-chforobenzoie acid (86 mg,
0.5 mraol) were reacted according to GPI to give 5.3 mg of tfe title ompqe{qnd (166 JO85F6). MS (ES I)
313 (MO. Purity for M1-11- (UV/MS) 100/95. Example 4 2 8-Dich|oro-1.]n{(ppi _erazin-1-y1)-5H-4ibenzo b
e 11,4]diaze_p_ire (1661085F2I [0146]5-Chloro-2-fluoronitrobenzero%?ﬂ 3 nag, 1.5 romol) and
2-amino-5- chlorobenzoic acid (86 mg, 0.5 mmol) were reacted accor@irg,to GP1 to give 4.8 mg of the
titte compound (L66 1085F2). MS (ESI) 347 (MIX). Purity for Mi 99199. Exmnole 5 -
8-Bromo-2-chloro-11-(n iperazin-1 -v11-5H-di b enzo | b, &P 1B65085F3| [0147]5-
Bromo-2-fmoronitrobenzene (330 nig, 1.5 mmol) and 2-amFi{

R
4 Rs Rs 4
Scheme 2
R, O Rz Ro HN 9 Ra
R
g on oM Ra Rs R
+ —_—
Ry NH, X R4 RS ﬁ Re
Rs Rs Rs Rs
A B R
W\
n Ry TiCly or POCIy
(%R
ol
W
(e R
N
Rz Ne— Ry
Rs3 Ra
R N R
4 Rs Rs 4

[0083]  Im certain embodiments of the invention the building blocks A and B are
selected from but not limited to
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chlorobenzoic acid (86 mg, 0.5 mmol) were reacted according to GPI to give 8.0 mg of the title compound
(166 1085F3). MS (ESI) 391 (ME'). Purity for METE (UV/MS) 100/96. Example6
2-Chloro-11-(piperazin-l-v)1_-8-trifluoromethvl-5H- cazcoin.e (1661085F7)
[0148]4-Fluoro-3-nitrobenzotrifluoride (314 mg, 1.5 mmol) and 2-amino-5- chloroben7oic acid (86 mg, ft 5
mmol) were react%d according to GPI to give 0.3 mg of the title compound (166 5085F7) MS (E51) 381

(MI-14). Purity fo
zi]ldiazeuine (189.1
aminobeazoic a

(189J077B). MS
1 -y1)-5H-dibenz

mg of the title co

(f IIVIQjOLHU/Q:'_) Exgmpte7 ""ﬁnﬁmm f }.Q)?O'LIIHU(.&@IHCLI y1=5-Tt=dib Hl” el [1

2)[0149]3 Chiofo-Z¥fLudro-5- rlt/obmlﬁljonde (366 (5 1-imd [) and 2-

i0 z' Ng, 0.5 mmol) were'reggied actording6 GRY, to give, 28 mg ofhe title compound

(ES])-38TdHIHE). Py forMHiHVIMS) LU(Q;d;xampie 8- Z-=CNlad@r I1 -(pip erazin-

-y1)-5H-di of,41 dizzep in e { @ E35B) (4 -Cldaro-2-fluorgnitrobengene (528

mg, 3.0 nuuol) and2-afhinabenzoic |acid (138 mgs,L.0 ruanp!)yWerairgacted agcording kG PI [o give 5.0

mppeund, (L60OFE35B). S (ESI) 313 (MY, Purity for MW (UV/MS). QK86

no-I-{ 0-11-thiperaziQ-1c0i-5H-dibenzo llzgehll,41diazepi 60FE36 A)

Example9-8-Broi
[0151]5-Brome-2
wino]) were reac

(N11-14). Purity
(16011E40C) C

-fitioronitrodénzene (660 mg, 3.0 mmol 2-amino-6- ¢cHlsrobenzditzacid (172 mg, 1.0
ted according to GRI t& givid#.0 mg of| thectittasspmpound| (160FE36A). Issi (EST) 391
fosr ROMS) 94/87. pieHL0-1,10+2-meth 1-11- ergzi @A cL,_jtap_ze
N\I-1 CO,H
NH, g NH, NH,
02 NH,
COH Me\©:COZH CIQCOZH l\C[cozH
NHs NHa NH, NH,
cl
B
OaN CF3 O,N
o, [ e
BOANIS CYES S St
cl
OgND/CFg OZND/NOZ OzN NOZ :©/
F F 01; ;
CF3
OzND/ME OZNJ@/CN OoN
cl cl I;
[0084] In another aspect, the present disclosure relates to a combinatorial library

of at least 10, or at least 30, or at least 50, or at least 100, or at least 200, or at least 220

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

Formula VI,

(VI) FRs

Ry

Ry

with a compound of Formula VIII and
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IN-7 H - [0152]5-Brorno-2-fluoronitrobenzene (660 mg, 3.0 mmol) and 2-amino-5- methylbenzoic acid
(152 mg, 1.0 mmol) were reacted according to GP]. to give 7.9 nag of the title compound (160FE40C).
MS (ESI) 371 (MH+). Purity for MH+ (UV/MS) 100/100. Example 11 -
4.8-Dichloro-11-(piperazin-1-v11-5H-dibenzop eirl 4:jcliazepine (160FE41A)
1015315-Chloro-2-fluoronitrobenzene (527 mg, 3 0 mmol) apd 2-amino-3- chlorobenzoic acid 072 nig 1 0
tromp were reacted according to CP1 to give Zh@ﬂmg@zwhe title gompound (160FE41A). MS (EST) 347
(MR). Purity for Mli+ (UV/MS) 95170. Example 12 - 8-Chlpro-2-methyl-1 1-(pinerazin-1 -y1)-5H-dibenzo [
b, el11,41diazeoine (160FE4113) 1.015415-Chloro-2-fixorofiitregenzene (527 mg, 3.0 romol) and
2-ammo-5- methylbenzoic acid (151 mg, 1.0 mmol) were reacted according to GPI. to give 7.1 mg of the
titte compound (160FF,41B). MS (ES1) 327 (MIEF). Purity for MN' (UV/MS) 100194. Example 13 -
8-Chloro-2-fluoro-11-(pid&PERAR0E Bsmu&iBhzo Ib, el[1,4]diazenine (160FE42A-F3)
1015515-Chloro-2-fluoronitrobenzene (264 rug, 1,5 minol) ?nd 2-amino-5- fluorobenioic acid (78 mg, 0.5
mraol) were reacted according to GP1 to give 21 i@ of thegitle compound (160FE42A-F3), MS (ES1) 331
(NS). Purity for MIL' (UVIMS) 99/98. Example14-3 8-Dichlofot114 erazin-l-nzo b e 1 4 diaze
(160FE42B-F4) [0156]5-Chloro-241umonitrobenzene mg, 1 5 mmol) and 2-amino-4-
chlorobenzoic acid (86 mg, 0.5 mine!) were reacted accordl'hg to GPI to give 9.4 mg of the title compound
(160FE428-F4). MS (ESHh34 N2 Rk oy MIAUNE) S CxamIBle 4512 810600 Grghloro-L |
-(piperazin- 1 -y1)-51-/-dibenzolb, el r1,41 diazep ine 1160FE43A-F61 (-NH CI [0157]5-Chloro-2
-fluoronitrobenzerS &2 &S, & B05HISTF End™D - B SR BEhS SR Frgy B9ATS1) were
reacted accordingetozépiit tadity N2 dingtaflthedite: camaountothGOibedAnb ), SR80k (M1-1+).
i’ﬂgi;‘;;m é%l’éﬁ‘ﬁf@lgoé’%% et QTR a6 S of IR AN RIRgrazin-1-v1)-5H-dibenzo[b, elf

[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
dibenzo[b,e][1,4]diazepine compounds that can be formed by reacting a compound of
Formula VTI,

(VI) Ra OH

with a compound of Formula VII and
' Rs

(VID) ©O:N Ry
X Rg
Rg

a compound of Formula XII,
Ry

(X10) I
UV\\
o R
N.—-R1
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.

-35-



N- 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 (160FE58D1). MS

(PSI) 347 (MIT). Purity for MH+ (UV/MS) 63/83, Example e 17 - 8-B rorno-3-chl oro-11-(piperazin- 1 -y1)
-5H-dibenzo [b,e]11 ,41eli azenine (160PE58D3) CI 1015915-Bromo-2-fluoronitrobenzene (330 mg, 1,5

mmol) and 2-amino-4- CclypggPenziG,ati e Mo« QmiBmatvaiaLeacied accardingin, (3Rido give 1.1
mg of the title compound (160FE58D3). MS (ES]) 391 (MW'). Purity for Mll+ (UV/MS) 90/85. Example 18-

3-Chloro-11-(PinetdZHeEY Ff ReRB N AL ETH AdfA 28D HE AT FE SRS TPgited) i each of the
[0160]2-Pluoronitrabhenderes{@iAnmngnilb dmead)canichZaq wirompahidy dhehz o @eich{ 8 meseb:5 mmol)

v et s L U ABSLERNS PRI ASEEEIBRG (P11 (i
rl1,4]diazepine (168ERS8EY)of dfomén Ml ibrossmt shepsirtfiserdentDeathdha ®nneilsant 2-amino-4-

Formula VI, and the third dimension representing all the compounds of Formula X. Each
compound of Formula VII may be reacted with each and every compound of Formula VIII
and each and every compound 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 VIIT and
some of, or all of, the compounds of Formula X,

[0087] In some embodiments, compounds of Formulae I, IT, 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 2 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 pa:rtrller. 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 pariner depending on the
concentration of the compound exposed to the muscarinic receptor, and or may decrease the
probability that a complex forms between the muscarinic receptor and the natural binding
partner. In some embodiments, modulation of the muscarinic receptor may be assessed
using Receptor Selection and Amplification Technology (R-SAT) as described in U.S.
Patent No. 5,707,798, the disclosure of which is incorported herein by reference in its
entirety,

[0089] The term “activate” refers to increasing the cellular function of a

muscarinic receptor. The term “inhibit” refers to decreasing the cellular function of a
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chlorobenzoic acid (86 mg, 0.5 pima) were reacted according to GP1 to give 2.0 mg of the title compound
(160FE58D7). MS (PSI) 381 (MO. Purity for M:H+ (UV/MS) 100/100. Example 20 -
7-Chloro-2-methyl-11-(piperazin-1 -y1)-5H-dibenzolb el Fl 41diazepine (160FE58E1)
1016214-Chloro-2-fluoronitrobenzene (263 mg, 1.5 mmol) and 2-amino-5- methylbenzoic acid (76 mg, 0.5

mmol) were reacted according to GP1 to give.1.1 mq of the tjtle co und (16QFE58E1). MS (BSI) 327
(MR). Purity for MEFSEGWEB?? B lie&%i%érgé?ﬁ‘i‘i’%(ﬁayr%%e IRt bt
erazin-l-y1)-5H-dibarizma Hefcnackatabpinec(YBOFESSEGL r-r'r -53- [0163]4-Fluoronitrobe,n7ene (212 mg,

| 5 narnot) and 2-amino-fysgthylheRzeim acidh{£8.109 0 MRS teRCIRE A6, %rqm%gquﬁPl to give
6.8 mg of the title compound (160FE58E6). MS (ES1) 293 IVER%ﬁquity for Ivir%UV/M ) 100/100.

Example22 2-Metfyieed fstsa And1 & Bysstimscitie - 19858157 dib Sechy a e el OFFS
SE7) K, NH F>INcofiedid dahaftea- itr alanizotef uley i de ¢l din gect dom reigi}antle2tamirg - by

methylbenzoic acidé?Gtm (1) mol cw%er%eéac;tt%(:ll a ordirg1 to GPI t% %?r:!i my ( fthgﬂgiéle_compound
(160FE58E7). MSY ?B‘%%i” f@l@%f‘guﬁy Ak Eﬁiﬁ/ﬁﬁé‘} Pots eExzigmp?e 5%5“’9’ %'-(ér%ro-a-methyl-ll-
pinerazin-1-v1)-5kneltsatezenivbich tha petizize pike (18SRET4 Grep{016 8tbeadroS2ciiistotetsisénzene (1.06
g, 6.0 mnaol) and Z:ARRiIRQ3aplished in a test tube, a petri dish or the like. In a test tube, contacting may

involve only a compound and a muscarinic receptor of interest or it may involve whole

cells, Cells may also be maintained or grown in cell culture dishes and contacted with a

compound in that environment. In this context, the ability of a particular compound to

affect a muscarinic receptor related disorder; ie., the ICsp of the compound can be

determined before use of the compounds in vivo with more complex living organisms is

attempted. For cells outside the organism, multiple methods exist, and are well-known to

those skilled in the art, to get the muscarinic receptors in contact with the compounds

including, but not hmited to, direct cell microinjection and numerous transimembrane

carrier techniques. The term “contacting” can also refer to bringing a compound disclosed

herein to contact with a target muscarinic receptor in vivo. Thus, if a compound disclosed

herein, or a prodrug thereof, is administered to an organism and the compound is brought

together with a muscarinic receptor within the organism, such contacting is within the

scope of the present disclosure.

[0091] In some embodiments, the compound of Formulae L I, or XV may be an

agonist of said receptor, while in other embodiments, the compound may be an antagonist

of said receptor. In yet other embodiments, the compound may be a partial agonist of said

receptor. A compound that is a partial agonists may in some cases be a partial activator of a

receptor, while in other cases may be a partial repressor of a receptor. In yet other

circumstances, the compound may be a tissue-specific modulator, while in other

circumstances, the compound may be a gene-specific modulator.

[0092] Certain of the compounds disclosed herein may exist as stereoisomers

including optical isomers. The scope of the present disclosure includes all sterecisomers

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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methylbenzoic acid (302 mg, 2.0 ramol) were reacted according to GP1 to give 4.8 mg of the title
compound (160FE74G). MS (ESI) 327 (Mir). Purity for Mr (UV/MS) 97/90. Example 24- 1,8-Dichloro-11-
piperazin-l-y1)-5H-dibenzo[b e€]11,41diazepine (203FE03) -NH CI (11-C)
[0166]5-Chloro-2-11.uoronitrober7ene (1.06 g, 6.0 mrnol) and 2-amino-6- chlorobenzoic acid (343 mg,
2.0 mmol) were reacted ding to GP1 to give 3.1 mg of the title co und (203FE03). MS (ES') 347
(NE). Picky for MI-I+ (U@(R%%E 100708 af%?fg%ﬁ ngrﬁ‘g-gfﬁﬁgsr%rﬁit?r%%%%g%r%e ‘ié%l?ﬁ%f“ﬁ% mmol) and
Ar- methylantranilikoBeRbi{o0ceryprisB s amitysivbrs cadacteesriedler dingeto diPnto efivexdipgentgoofathe title
compound (16610§)%)bi}{1,§&5,§ge%};]3ﬁ/|§&nﬁ,%{gJ%MEJIEE(QWWO/M. Example 26 - General

procedure 2 (GP2) [0168]A mixture of an aminobenzoic acid (1 eq.), a 2-fluoronitrobenezene (3 eq.) or a
2-chloronitrobenzene (388 1and B&26B'3 (BhaupAUBHRIF SRRNIERE Y Ifa0e ortHYt, %na then
allowed to obtain reamoterhpé théliteeitmn Rt wiken asditdeshwidhsadesuain dswiishas svitarfdBAC (2 X).

[0169]EtOI and NagS204. (5 ed.) was added to the aqueo ase and the resulting mixture was stirred
for 1 h. Aqueous I-ICT (2 M 3@2@%% ots(ﬁ??tfg.clﬂ%tes aaeﬁrjégﬁig%?ﬁ of I COIT) ouﬁlgt’fo %mr

. _ 0 the mixture a n the aqueous phase Wasga&f%cted with
EtOAc (3 x) and thiMésme tndariarsa afcprasdeine reaopeantaiedn [be 20] Pedasidwe whsmdrén up in
xylene and the resy|tiggimixhuraonas sisad akdi0E over Ngh Themiurevasmilwedowith E10AC,
washed with saturated agueous NaHCO3-splution, dried (Na2S0O4), and concentrated. [0171]The residue
was taken up in ditSERRSIEARE SeiA b RORIRTS e B ePRER S P RIS R FOSRIB &Y SHE PR L ine (5 eq.)
in dioxane at 50C sudheasckydtinglonixterd, Vigdrshiiradt akii) Gdfave maitjhjtanddide piakpkeed toidbtain room
e el MW addai A BWIE Al S0 PESARE adOiATTen e
aqueous phase was extracted with EtOAc (2 x). Aquedus NaO1-1 (2 M) was added to the aqueous phase
until a basic soluti8ffwas obtained and the resulting suspension was extracted with EtOAc (3 x). The

combined organic phasqgoyere cameepiategdapek prfiad PyHaRE - EXaMPE B4 ficilitates the

?‘D'Ch'°r°'11'(°'pﬁE%%QE%&X&)5?13'933%5‘5{%[%3' Iidtdazenine Qo002 dimetyl sulfoxide

(DMSO0) is a commonly utilized carrier as it facilitates the uptake of many organic
compounds into the cells or tissues of ant organism.

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

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

[0098] The pharmaceutical compositions described herein can be administered
to a human patient per se, or in pharmaceutical compositions where they are mixed with
other active ingredients, as in combination therapy, or suitable carriers or excipient(s).
Techniques for formulation and administration of the compounds of the instant application
may be found in “Remington’s Pharmaceutical Sciences,” Mack Publishing Co., Easton,
PA, 13th 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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NH \N_,) [0172]1,2-Dialuro-4-fluoro-5-nittobenzeue (1.26 g, 6.0 mmol) and 2- arainobenzoic acid (274
mg, 2 mmol) were reacted according to GP2 to give 16 mg of the title compound (1667028). MS (ES1)
347 (MW), Purity for M1-1+ (UV/MS) 99/96. Example28-11 -(Piperazin-I-v1)-8-trifluoromethyl-5//-dibenzo
1b,e111 41diazepine (1667023) [0173]4-Fluoro-3-nnzobenzotrifluoride (1.25 g, 6 mmol) and

2-arainobenzoic agj , 2 limo") were react cording to GP2 to.give 1 of the title compound
(1657023). MS (E%%%%"(stg-fﬁ??‘ﬁ?uﬁ?ﬁ’fc??%ﬁ%-ef%@a?flyﬂ%@?%%ggé. E%ma&el %ﬁ}%cé(P%gﬁgzin- 1
-y1)-5H-dibenzo [BArERY etErakEpiFEp seORERl DRIl ONIToacrais migeiensitrobenzene (847 mg, 6.0 mmol)

and 2-aminobenzoic acigh{3Ff Mo i.FHRE)) Weressaetssiaec ordinshipsER2t00lvalBme ghthe title
compound (160FEDA). MS (ESI) 279 (MB"), Purity for %} ' (1N/M@€110.0/100, Example 30 -
8-Fluoro-11-(pioeryHC A B - (b SHIUS et U e (LB O B Y e el oR pardiac
[0175]2,5-Difluoroaitrobfairéne d85H ougubabred mbd)sarfc@wationolfenteimacidotiz Adamnei@inistaol) were

reacted accordingdg (6319 gived 400 I0g LG ﬁoﬁp%ﬂglgﬁpfﬁpﬁ- Rothe Ml w2 dfedMan). Purity
for MH+ (UV/MS) 99/97.g%é]txam\§le3l-1 - Pilpgé%r,a %n?17y11-5H-dibenzo Ib, eef 1,41d azeg[%e-&carbonitrile
specific antibody. The Liposomes will be targeted to and taken up selectively by the organ.

[0101] The pharmaceutical compositions of the present invention may be
manufactured in a manner that is itself known, e.g., by means of conventional mixing,
dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping
or tabletting processes.

[0102] Pharmaceutical compositions for use in accordance with the present
invention thus may be formulated in conventional manner using one or more
physiologically acceptable carriers comprising excipients and auxiliaries which facihtate
processing of the active ¢oinpounds into preparations which can be used pharmaceutically.
Proper formulation is dependent upon the route of administration chosen. Any of the well-
known techniques, carriers, and excipients may be used as suitable and as understood in the
art; e.g., in Remington’s Pharmaceutical Sciences, above.

[0103] For injection, the agents of the invention may be formulated in aqueous
solutions, preferably in physiologically compatible buffers such as Hanks’s solution,
Ringer’s solution, or physiological saline buffer. For transmucosal administration,
penetrants appropriate to the barrier to be permeated are used in the formulation, Such
penetrants are generally known in the art.

[0104] For oral administration, the compounds can be formulated readily by
combining the active compounds with pharmaceutically acceptable carriers well known in
the art. Such carriers enable the compounds of the invention to be formulated as tablets,
pills, dragees, capsules, liquids, gels, syrups, slurries, suspensions and the like, for oral
ingestion by a patient to be {reated. 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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(160FE19D) (0176]4-Chloro-3-nitrobenzonitrile (1.10 g, 6.0 mmol) and 2-aminobenzoic acid (274 mg, 2
ramol) were reacted according to GP2 to give 4.7 mg of the title compound (160FE19D). MS (ESI) 304
(MI-14). Purity for Mk( (UV/MS) 100/86. Example 32- 8-3romo-11-(piperazin-1-y1)-5H-dibenzol
b4]diazepine (160FE19E) [0177]5-Bromo-2-fluoronitrobenzene (1.32 g, 6.0 minol) and 2-aminobenzoic

acid (276 mg, 2 mapeh eI 8610 ABANHNGIR EER IR OGS ARG IS ERBIRUARAEOFEL 95)

MS (ESI) 357 (MITI Purity for MEI" (U ple 33~ _
8-Methyl-11-(pipef2iHm - caspeametytyeinlesed 1 angor onsdyasoreclgene (- ({YR.-/) If desired,

[0178]4-Chloro-3-qitiatelang 4deRd GaPyd Rnal)sadth? e HRRDANEZQIGAGIEHA (4rFoBdcasNipal)overe
reacted according 0.GP2.té) givegl. mg_of the titlg. corap,ound (160FE19F). MS (ESI) 293 (MI1+). Purity
for MR+ (UVIMS) 76176 2B Shfpie 30 B SREr 4 BrOCBHFE %G P3) [0179]1-chloroethyl chloroforrnate (17
mg, 0 12 nunol) at 10C 93 ddeBtze Neametiryl pipadadindiidenivetlve¢dibgnmbbrdissqlvedss) THE (2

mi). The resulting gixyie. e heaeaiedal B IOt AfbEbe femagralie AR egieasad and the

TUT removed at reduced pressure. Methanol was then added to the remaining 6il and the mixture was

shaken at 65C forP2 BVirHePietifoas crekorehasheretotiuesdprbsadier divniva fitnidihilig@ade product
was purified by |ERixGiof(aninigitdfic ogdnly @edrerdipesaaert nikthikl-cipenaarb: sidraaening (k60FE02)

CNH 1018013-Fluore-6-( ety perazint ot Il Hodibenzpliglazepine (3. LM% e difforent
combinations of active comnpound doses.

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

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

[0108]  For administration by inhalation, the compounds for use according to the
present invention are conveniently delivered in the form of an aerosol spray presentation
from pressurized packs or a nebulizer, with the use of a suitable propellant, e.g.,
dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon
dioxide or other suitable gas. In the case of a pressurized aerosol the dosage unit may be
determined by providing a valve to deliver a metered amount. Capsules and cartridges of,
e.g., gelatin for use in an inhaler or insufflator may be formulated containing a powder mix
of the compound and a suitable powder base such as lactose or starch.

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

preservative. The compositions may take such forms as suspensions, solutions or
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0.1 mrnol) was reacted according to OP3 to give 8 mg of the title compound isolated as oxalate salt
(160FEO02). MS (ESI) 296 (MI-14). Purity for Mir (UV/MS) 99/100. Example3624Trifluormtan lox -11-

pliperazin-l-v1)-5H- dibenzo[b 011 41diazepine (160FE13A) ,8=() d >cF F F

[0181]2-(TrilLuoremothanesulfonyloxy)-11-(4-methyl-piperazin-1-y1)-5H- dibenzo[b,éll[1,4jdiazepine (39

in

mg, 0.1 mmol) wasngepcted acc rding to GP3 t
427 (MEI). Purity for METE (T SF/MSy85)es Y %

arl conn
xarer‘?ple g Y

TS Suc

give 3.0,mq of th%ﬁtl‘%o%%ﬁ]&%%n% 1 OFE%BaAS\). MS (ESI)

2-(TrifluorometharsésRfdmgosabiliangripdradisptrsing-EéMdibenzo ib,e1[1,410xazepine (L60FE1313) (-Nii
ltzt-s/ --R .s=0)_\---fr Finif8212rclHifluaremetianasitianiaxypakhibm e RipeIa7 inadnidb) -5 H-

dibenzo[b,el[1,4]oxazepine I(39 mg, 0 1 mmaql) was reacted according ]tg%éGPB to give 11 mg of the title
compound (160FEE3E)SME

Example38-8-Chlemsperéinfiuaridhethaiesutiapylady)md- piperazirdl asl xfprbpeitbe nvringettibd 1diazepine

(160FE13C) (-NH

Ve 4595 Py FRSPRSTAL YOMTE G Addiional
suspensions. Suitable lipophilic solvents or vehicles include fatty oils such as sesame oil,
or synthetic fatty acid esters, such as ethyl oleate or friglycerides, or liposomes. Aqueous
injection suspensions may contain substances which increase the viscosity of the
suspension, such as sodium carboxymethyl cellulose, sorbitol, or dextran. Optionally, the
suspension may also contain suitable stabilizers or agents which increase the solubility of
the compounds to allow for the preparation of highly concentrated solutions.

[0111] Alternatively, the active ingredient may be in powder form for
constitution with a suitable vehicle, e.g., sterile pyrogen-free water, before use.

[0112] The compounds may also be formulated in rectal compositions such as
suppositories or retention enemas, e.g., containing conventional suppository bases such as
cocoa butter or other glycerides.

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

[0114] A pharmaceutical carrier for the hydrophobic compounds of the
invention is a cosolvent system comprising benzyl alcohol, a nonpolar surfactant, a water-
miscible organic polymer, and an aqueous phase. A common cosolvent system used is the
VPD co-solvent system, which is a solution of 3% w/v benzyl alcohol, 8% w/v of the
nonpolar surfactant Polysorbate 80™, and 65% w/v polyethylene glycol 300, made up to
volume in absolute ethanol. Naturally, the proportions of a co-solvent system may be
varied considerably without destroying its solubility and toxicity characteristics.
Furthermore, the identity of the co-solvent components may be varied: for example, other
low-toxicity monpolar 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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0 A F F 1018318-Chloro-2-(trifluoromethanesulfoilyloxy)-11-(4-methyl-piperazin-1-y1)-
5/Tdibenzolb,e][1,4]diazepine (42 nag, 0.1 nunol) was reacted according to GP3 to give 3.2 mg of the title
compound (160FE13C). MS (ESI) 461 (MB"). Purity for Mle (UV/MS) 100/100. Examolt_ 39
8-(Trifluoromethanesulfonvioxv)-114piperazin-1-v1)-511- dibenzo[b, el r1,41diazepine1160FE13D1
10184]8-(Tri fluoromethanesulfonyloxy)-11-(4-methyl-piperaz-y1)-5H- dibenzo [b,i][1,4]diazepine (39 mg,
0,1 mmol) was redEAERUSTHIRGIO S fgRy gy aPHiefa S SHRsLIeA PEBR TSP FS (ES1) 427
(MR) Purity for MInih¢ {tbStiMIS ¥arQie4if6e. Example 40- General procedure 4 (GP4) 10185]A mixture of

appropriate lactam (0.1 it di 8.Was a de amj fur oﬂfi ded. .1 in toluene) and
the ante (0,5 nunol) in di xa(rg]h)e at ‘5% orltg 5 r%%&ru(raeeﬁ%ffe?’icsﬁ4 2.2 %q%lﬁﬁ%llﬁ t%l&jélne aé%uéq% e amine
(1.0 mmol) in dioxegerarsbandheer&sRightlmbRnencsstrrEdsID 6 Ktk Hight seantiencillowed to

obtain roorﬂ tempeEatiye- &@dwug& k%g%@zﬂhﬁmﬁ)ﬁmg adged tge&%(;ﬁabgr?ﬁééss?ﬂ%ﬁﬁ%ﬁlhdéﬂ?enhthe
aqueous phase was extracted with EtOAc (2 x 4 mL), Agueous NaOH (6 nth, was adadged to the
aqueous phase aﬁj&“iﬁ%}i%% T §Ef§p]élﬁ‘éigb$ewg Burd 8@&/&5"%%&% o5t P &5HSEhed organic

phases were concaddiabedllanthe aoifigdubyshiitl Ge dekiaenplaiside-1 kERipedazinabe s ttioe nmbrbsfir
1,4lthiazepin 1jH . l; eﬂﬁe%lsﬂgdﬂér&@s’l%{?%ﬂﬂ%?5&%8{!3%[ g‘lﬂﬁh@ﬁ@ﬁ%ﬂﬁé’% (34D %id- hompnol) and

piperazine (43 mg, 0.5 mmol) were reacted according to o_%ve 3.1 mg of the title compound
(160FE17A). MS (BSigsoniney-mliaty erwinls bryabssrorseblifsd fplemeovell koown by those
11-(Piperazin-1-y k}i2e3-adihydrer . Shanzedionie [fafsidd Had Libgpzaihiaze pisi LoQEN Fdiure,
[018712,3-Dihydro-1,4-benzodioxing[6,7-blI1,4]benzothiazepin-11(12H)-one (29 mg, 0.1 mmgl) and
piperazine (13 B B TR b O & 6% 1 5ees DARFor o @ ahe SmSaLng
(160FEL17B). MS (ESkr 354tk EoPgidty fobiRo{ v iMS8paGiIoBagent, additional strategies for proten

stabilization may be employed.

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

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

[0118] The exact formulation, route of administration and dosage for the
pharmaceutical compositions of the present invention can be chosen by the individual
physician in view of the patient’s condition. (See e.g., Fingl et al 1975, in “The
Pharmacological Basis of Therapeutics”, Ch. 1 p. 1). Typically, the dose range of the
composition administered to the patient can be from about 0.5 to 1000 mg/kg of the
patient’s body weight. The dosage may be a single one or a series of two or more given in

the course of one or more days, as is needed by the patient. Note that for almost all of the
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Example 43 - 8-Chloro-11-11,4-:diazepard-1-v1-5H-dibenzofh, e Il 1,41cliazeuine (160FE1661 r-N CI
[018818-Chloro-5,10-dihydro-dibenzo[bie][1,4]diazepine-11-one (25 mg, 0.1 mmol) and homopipera7ine
(50 mg, 0.5 mmol) were reacted according to GP4 to give 12 mg of the title compound (160PE16A). MS
(ESI) 327 (Wan. Purity for Ma' (UV/MS) 99/93. Example 44 -

A"-(8-Chlom-5H-dibenzolb, elll e-11-yl d|m I eth e-1, dlaml% 160FE1(%D1)
0159]5-Chioro-5, TP LI oET 1 A RATEREELE S T ©

IV,N- dlmethylethylmﬂdmnlcmlqmmve &mmtﬂbhmmia I‘Eatstenl Iaoejmdtngcte, GPrtecgivevaiong of the title

compound ﬂﬁ%E&ﬁP&sM&Sﬁé@@&é@éﬁ%} Sl fﬁEMHe Gamsh 1801 Q0 Bam Qtﬁ‘f'smore

N-(8-Chloro-5/1-dibenzolsi[1,41diazepiné-11-y2)-N |etézl -ethane-1,2: diaraine (16OFE’
[0190]8-Ch10ro-5, ARG TERHRARS e 2eP P Qéfﬁflaﬂfd?é%pﬂ# o SIS hlyeen. fosan afhere no
N,N-diethylethylenediaming £&3inigst bsara) ol werq)éetasteﬁaes@rﬁm@-ms&b&d@ Biven3Suimglof the title

compound (16OFEc§|E)(13nE oundS Es%ﬂa%le?’hgm'fh EO%EEX for erred I\J4J§)>50 or 1D5p values, or other
appropriate values derived from in vitre or in vivo studies, as qualified by toxicity studies
and efficacy studies in animals.

[0119] Although the exact dosage will be determined on a drug-by-drug basis,
in most cases, some generalizations regarding the dosage can be made. The daily dosage
regimen for an adult human patient may be, for example, an oral dose of between 0.1 mg
and 500 mg of each ingredient, preferably between 1 mg and 250 mg, e.g. 5 to 200 mg or an
intravenous, subcutaneous, or intramuscular dose of each ingredient between 0.01 mg and
100 mg, preferably between 0.1 mg and 60 mg, e.g. 1 to 40 mg of each ingredient of the
pharmaceutical compositions of the present invention or a pharmaceutically acceptable salt
thereof calculated as the free base, the composition being administered 1 to 4 times per day.
Alternatively the compositions of the invention may be administered by continuous
intravenous infusion, preferably at a dose of each ingredient up to 400 mg per day. Thus,
the total daily dosage by oral administration of each ingredient will typically be in the range
1 to 2000 mg and the total daily dosage by parenteral administration will typically be in the
range 0.1 to 400 mg. Suitably the comnpounds will be administered for a period of
continuous therapy, for exainple for a week or more, or for months or years.

[0120]  Dosage amount and interval may be adjusted individually to provide
plasma levels of the active moiety which are sufficient to maintain the modﬁlating effects,
or minimal effective concentration (MEC). The MEC will vary for each compound but can
be estimated from in vitro data. Dosages necessary to achieve the MEC will depend on
individual characteristics and route of administration. However, HPLC assays or bioassays
can be used to deterinine plasma concentrations,

[0121] Dosage intervals can also be determined using MEC value.
Compositions should be administered using a regimen which maintains plasma levels
above the MEC for 10-90% of the time, preferably between 30-90% and most preferably
between 50-90%.
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Example 46 - 8 -Chloro-11-(4-inethy1-11,41 diazep am.-1-v1)-5H-dibenzo Lb, el [1,41thazepine
(160FE16F) [0191]8-Chloro-5,10-dihydro-dibeimo[b,e][1,4]diazepine-11-one (25 mg, 0.1 rnmol) and
1-methylhomopiperazine (57 mg, 0.5 mmol) were reacted according to GP4 to give 5.7 mg of the title
compound (160FE16F). MS (HD 341 (MR). Purity for ME1+ (UV/MS) 100/100. Example 47 -

8-Chloro-2-rnethoxy-11-{prpgrazin: lacld xhiscibenza 8. alih At diazaping (A80RE 28@dtive 1ocal
[0192]8-Chloro-2-m ethoxy-5,10-dihydro-dib enzo [bse][ 1,4] diazepine-11- o ne (28 mg, 0.1 nunol) and

piperazine (86 m&%@%ﬁ%%@&%ﬁ@ﬂ“ﬁ%ﬁfﬂﬁﬁdﬁ? @ﬁﬁ?&@?@‘i@‘ﬂﬁb of the Elle compound
(1601-120A). MS (ESl) MZImInTEMEﬁ)beE o bbriddéiivbn ) BB BErddx@inNpPle 48urse, be dependent

N'-(5H-Dibenzorb eEJ |r]}% Ef %]{rl n%e Sill% ec%h?lnv%% ,%legrz%{,r%gli&mp %910%)1

[0193]5,10- D|hydro- I enz aZeplne 1 nig 1 mmo and
N,N- dlmethylethyl@ﬁ@mwﬁm‘@{@@‘mgnP@%m@@mﬁeﬁé&m@‘@%@&%@@lﬂ to give 7.6 mg of the

tittle compound (160FE2(834MS (2 Th28ds#M1s Pty for NIfEAIMAMS), 10 r EXAIRQle 49- 11 -
1.4]Diazeoam-1 -v1-5. 1§%|gynzo Ib, el f% 4ﬁ1lb(‘élmggfg)yﬂleirJ 160FE2(§£C Q{éﬁQQ

10194]5, 10-Dihycf 6 b SRS fRaY PP L6 B ! ?i%ﬁ%‘i‘%/ﬁ?‘&?i“fﬂ% thy 2RISR
homopiperazine (106 pack, thay fra'ymepdreacieceaneol didasd Gdilfeughves b haggidhte e eompound

(160FE20C). MS gEngp%I?s?ér(&/ 1lc)e Eﬁm% f&%\{l ”paclzugc’f\é{'l\ﬁ@n?c%{gns for administration. The pack or
dispenser may also be accompanied with a notice associated with the container in form
prescribed by a governmental agency regulating the manufacture, use, or sale of
pharmaceuticals, which notice is reflective of approval by the agency of the form of the
drug for human or veterinary administration. Such notice, for example, may be the labeling
approved by the U.S. Food and Drug Administration for prescription drugs, or the approved
product insert. Compositions comprising a compound of the invention formulated in a
compatible pharmaceutical carrier may also be prepared, placed in an appropriate container,
and labeled for treatment of an indicated condition.

[0125] In another aspect, the present disclosure is related to a method of treating
a neuropsychiatric disorder comprising administering to said patient a therapeutically
effective amount of a compound of Formmla T or II. In some embodiments, the
neuropsychiatric disorder is selected from the group consisting of schizophrenia and related
idiopathic psychoses, anxiety, sleep disorders, appetite disorders, affective disorders such as
major depression, bipolar disorder, and depression with psychotic features, and Tourette’s
Syndrome, drug-induced psychoses, psychoses secondary to meurodegenerative disorders
such Alzheimer’s or Huntington’s Disease.

[0126] In some embodiments, the compound of Formulae I or XV is clozapine
while in other embodiments, the compound is N-desmethylclozapine. In certain other
embodiments, the compound of Formulae I or XV does not include clozapine or N-
desmethylclozapine.

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

amount of a compound of Formulae I, If, or XV with said patient .



Example 50K-(8-F1uoro-5H-dibenzolb elFi 41diazepine-11-y1)-N.N-dimethyl-ethane- 1 2-diaaiine
(160FE2CD) rN/ NH [0195]8-Fluoro-5,10-d ihydro-dib enzo [b,e] [1,4]diazepi ne-11 -one (160FE15C) (23
mg, 0.1 mmol) and /V,N-dimethylethylenediamine (88 mg, 1.0 =top were reacted according to GP4 to give
11 mg of the title compound (160FE20D). MS (ESI) 299 (M11+). Purity for MFI'L (UV/MS) 100/100.

Example 51 - 8-Fluoro- 14:11,41djazepam-I-v1-5 ff-dibenzo elfl.41diazepine (160EE16A) .
1019618-Fluor0-5,lO-Dihydro}- dibtféﬁ"z‘%‘e[ﬁnéﬁﬁfﬂ néﬁaz%&ﬁsee-‘?fidif‘c?]%% fé%@ﬁié’é)p&?rﬁ‘a%?flminol) and
homopiperazine (FODPAGLINC ARG WereoTeRastalod Ecordind 1 oP% {orahareoengyeffisi tgenbompound

(160FE20E). MS (E§Ds3d11a&'¥lh!+9-‘4ﬁblﬁi%5§&ﬂ¥ﬁéua§eﬁ@w&@ 109/ ASRoEX@BPIE BRibination of
N'-(8-Chloro-5H-clibenzo .e%%%.,élt%diazepinc-l t-v1)-N-methyl-ethane-1,2- di _mirg: (16QFE22)
[0197]8-Ch10ro-5,°f(5[38’ﬂ“fé Fol bR TR TR A2 B 2 SORRE #35g C0 ™ i) Srffects the
N-methylethylenecligmairex(#ditted, td henmobnvaiaheacird adoorgryghietPdoigiveréfrengaf the title

compound (160FEZR), WSIEST) 300, MER LUIGIREH Gl VIMSL82/Bcicnton, copnsion
Example538-Chloro-11-ittrans-2.5-diméthyl-piperaZin-1-y1)-5H- dibenzo [b. e]t1,41 lazepine (160FE33A)
alertness, memory, etc. In certain embodiments, the neuropsychiatric agent may be selected

from the group comsisting of a selective serotonin reuptake inhibitor, norepinephrine
reuptake inhibitor, dopamine agonist, antipsychotic agent, serotonin 2A antagonists, and
inverse serotonin 2A agonists.

[0129] In some embodiments, the antipsychotic agent may be selected from the
group consisting of a phenothiazine, phenylbutylpiperadine, debenzapine, benzisoxidil, and
salt of lithium. The phenothiazine group of compounds may be selected from the group
consisting of chlorpromazine (Thorazine®), mesoridazine (Serentil®), prochlorperazine
(Compazine®), and thioridazine (Mellaril®). The phenylbutylpiperadine group of
compounds may be selected from the group consisting of haloperidol (Haldol®), and
pimozide (Orap®). The debenzapine group of compounﬂs may be selected from the group
consisting of clozapine (Clozaril®), loxapine (Loxitane®), olanzapine (Zyprexa®) and
quetiapine (Seroquel®). The benzisoxidil group of compounds may be selected from the
group consisting of resperidone (Resperidal®) and ziprasidone (Geodon®). The salt of
lithium may be hthium carbonate. In some embodiments, the antipsychotic agent may be
selected from the group consisting of Aripiprazole (Abilify), Clozapine, Clozaril,
Compazine, Etrafon, Geodon, Haldol, Inapsine, Loxitane, Mellaril, Moban, Navane,
Olanzapine (Zyprexa), Orap, Permitil, Prolixin, Phenergan, Quetiapine (Seroquel), Reglan,
Risperdal, Serentil, Seroquel, Stelazine, Taractan, Thorazine, Triavil, Trilafon, and
Zyprexa, or pharmaceutically acceptable salts thereof.

[0130] In certain embodiments, the selective serotonin reuptake inhibitor is
selected from the group consisting of fluoxetine, fluvoxamine, sertraline, paroxetine,
citalopram, escitalopram, sibutramine, duloxetine, and venlafaxine, and pharmaceutically
acceptable salts or prodrugs thereof.

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

from the group consisting of thionisoxetine and reboxetine.
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[0198]8-Chloro-5,10-dihydro-dibenzo[b,e][1,4]diazepine-11-one (25 mg, 0.1 nunol) and
trans-2,5-(limethylpiperazine (114 mg, 1.0 nunol) were reacted according to GP4 to give 1.9 mg of the title
compound (1601,E33A). MS (ES 341 (Mat) Purity for MH+ (UV/MS) 100/82, Example 54 -
8-Chloro-11(3,S-dim tyl-piperazin- 1- v11-5H-dibeiazorb €] 11 43diazepine (16017E33B)
[01.99]8-Chloro-5,10-difwgq3dibenzglh, &1L AAIAZERING: hds o i 2pdme Q- HIOUDPRAN e o

2,6-dimethylpiperazine (114 mg, 1 0 nunol) were reacted accordingto GP4 to give 18 mg _o(f)ltlﬁe title
compound (160FE2S33i8Yne/ S (BBl (RIS ISk A IR ATEURTING), ITEHIDEN EXUMPRI D5 -
8-Chloro-11-(3-mefindripesazifintadi)rd Bdniab s d€ FobitdtiogRnine {46 Nk B ocriptine.
[0200]8-Chloro-5,10-dih -dibenzol[b, e][1 Aldjaze pine .-11- one (25.mg, 0.1 mmol

2-methylpiperazine (100¥§1{§?’i.0 %r%ﬁhv%?gb}gdé%]%§ éggc%lygfﬁegs%o(&gﬁ% %A‘gﬁ%%n?blﬁfg@%ﬁ?é ttle
compound (160FEa8halMStiEST) 37 AUPI0R itity derh the-sotiMSH IO Kample
568-Chloro-11-(3-phentiperazinl -v1)-5H-dibenzo[b,el1[1.4]diazepine (16017E45) (NH CINzr( H
[020118-Chloro-5,10-dihydro-dibenzo[b,e][ 1 ,4]dia?épine4l-one (25 mg, 0.1 nunol) and
2-phenylpiperazine (162 mg, 1.0 ramol) were reacted according to GP4 to give 27 mg of the title
compound (160FE45). MS (ESI) 389 (1/2.4r). Pdrity far 11E-1+ (UV/MS) 100/89. Exam le 57 -

8-Chloro-5-methvl-11-(piper in-1 -y1)ESH.giken 111,41 025A)
S ]/H
0

(XT)

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

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

N
o)
LT T
/ F
(XIV)

[0135] In another aspect, the present disclosure is directed to a method of

treating neuropsychiatric disorder in a patient comprising administering to said patient a
therapeutically effective amount of a pharmaceutical composition comprising a compound
of Formula I, II, or XV and a neuropsychiatric agent. In yet another aspect, the present
disclosure is directed to a method of treating neuropsychiatric disorder in a patient
comprising administering to said patient a therapeutically effective amount of a compound
of Formula I, II, or XV and a therapeutically effective amount of a neuropsychiatric agent.

[0136] In certain embodiments, the patient may be a mammal. The mammal
may be selected from the group consisting of mice, rats, rabbits, guinea pigs, dogs, cats,
sheep, goats, cows, primates, such as monkeys, chimpanzees, and apes, and humans. In
some ernbodiments, the patient is a human.

[0137] In some embodiments, the admimnistering step in the above methods

comprises administering said compound of Formula I, IT, or XV and said neuropsychiatric
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(0202]Nall (12 mg, 0.29 tunic* 60 % in mineral oil) was added to a mixture of
3,5-dichlom-5H-dibenzo[h,e][1,4]diazepine (160FE64) (50 mg, 0.19 no in toluene (1.5 nth) and DMF (0.5
mL). Mei (24 JAL, 0.38 nrunol) was then added. The resulting mixture was stirred for 1 h then quenched
by addition of saturated aqueous NaHCO3-solution (2 mL). The mixture was extracted with diethyl ether,
and the combined Ic hh were dried (Na2904 .concentrated. The residue was taken up in
rllene (2.0 ML), S e (O e D B . o Tooc
for 1 h. Aqueous HorErkgil opNiyhéenemensrciiiessthals Bute dasasdminaizele Thagssiises were

separated and the; 3gueaisf RhASC RS L attes: With fd QAcHuh Tk )dRdRen arueatsNalk(2 tnL, 2 M)
g_rx 21nL) l?a?nrg the combpined organic

was added. The basi ueqQus phase was extracted with EtOAC

phases were drieoﬂf@%’gﬁﬁ’(}iﬁ?g’ﬁﬁcﬁﬁ}ﬁf’éﬁg%ﬁ%rf’é\isq%bo\ﬂ/%g SEBIGEY 9D AR Buriéd on 11PLC
to give 34 mg of tfmﬁdémauﬁpd&mmcmmm M&]@B@m_ Eﬁmﬁbvmﬁis.iﬁwﬁypmtmmﬁtjbm& 100/100.
Example 58 - 8-0*1@133551—@0%2%-1&1@%%3@@?'ﬁl.g-_la}@féﬁgltw%%,%tél RpERIGs nearty
1.160FE46-PIPBN) 0203]8 ,5-Dichbro-5 H-di b enzol b e]éll,ll]dlazeplne (160FE46) (51 mg, 0.20
mmol) and berizyl {88 rhey; ORMNON Jokea FEabRtFR S e Q8ksT0Edthet EGIRISRIBY 26 O8fve 8.4 mg
of the title compouRghfbBRIFE 4GR I AM B d ERbH4R 3rMEthk: Retippday, \dtel+ (LTV/MS) 100/100. Example
59 - 8-lodo-11-(piperazin-1-y1)-5H-dihenzofp,e111 41diazepine (1667038) [02041A mixture of
8-bromo-5,10-dihydro-d@éﬁ§t[b,e ﬁt‘f&i%{?(g.%%ﬁ%‘?&ti- Wea‘%%%%%ﬂ% G4 ri?]% RS (62 mg,
0.42 mmol), N,N-diracthiie tiopienedi axifioe(#2L0L,, @ B¥ land el neurdp@ivhi2rmgg@i0irs andthén dioxane (1

mi) was heated in g,cappedhtuhe.for.Aays. Thedeasignamixtureryasaliowag tgoktingaom.
temperature and then the mixture was aslg]lled onto a SCX-2 ion exchange’ column and the [oroduct was
t

eluted with CH2C FOWGRSXAEIAG MERBHtinteimBara S BoRIIB R aithe TPt FRRE dPste 6918 @m (20 mg,
0.060 mmol) in diqiiRdlidhiehnpasiaeleieddOtia: Rixptiendf Al tdn @t k3o ltints, 13 mmeikniteMointoluene)
and piperazine (0. 511% 0.6{)tmrgolgér[}]gilo ane at T?IOC. The n?sultingl mixturﬁlwa stirred tt%OOC over
night then allowe 0 obtain room emper§ fire. %?8ué3]6ﬁgnll-%si i W\ﬁi)gwa%% dedl fo the"mixture and
then the aqueous pimsamias eklvaciedidhthiE e (EmbddimiehtsA egugethoseNiaOF(d iflle, Paignivas added to
the aqueous phaseaiflfbed aSulipacaisPaRsimAR eXt A e iiBIOAG ik higeambined

organic phases were concentrated and purified by HPLC to give 4.1 mg of the title compound (1663038).
MS (ESI) 405 (MI-825 BRilRyeRSHIE MeUIRINIST FoBPsBE Eie0sTesaRouRs a6re8 B0 -11-(pip erazin-
1-v1)-5H-dibenzo rb.el 1x3diazepieea(d Gemka6idents, the neuropsychiatric disorder to be treated by

[020512_Bromo_SﬁQ'%rgﬁ%d%oégy ﬁ%r%b%%gﬁ‘f s[%ffel{'l%’%lleds{%%%slc%_sdré _gns%lected from the group

consisting of schizophrenia and related idiopathic psychoses, anxiety, sleep disorders,
appetite disorders, affective disorders such as major depression, bipolar disorder, and
depression with psychotic features, and Tourette’s Syndrome, drug-induced psychoses,
psychoses secondary to neurodegenerative disorders such Alzheimer’s or Huntington's
Disease.
EXAMPLES

Example 1 — General procedure 1 (GP1

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

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

were concentrated.
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(intermediate from GPI) (30 mg, 0.09 mmol) was reacted as described for Example 59 to give 7.0 mg of
the title compound (1667054). MS (EST) 439 (MEI). Purity for (LTV/MS) 100/100. Example 61 -
8-Phenyl-11-(piperazin-1-v1)-51/-dibenzofb, el f1,41diazepine (1897053) NH NNIO
[0206]Tetralcis(triphenylphosphine)palladium(0) (catalytic amount) was added to a mixture of
8-bromo-5,10-dihydro-di [b,e][1,4]diazepine-11-011e (1667Q31) g,0.12 ), benzene
boronic acid (18 mg, O.lg((?'rl?tﬂé O|)ec’gl%% Iéfféb% (f&smg,;*’b‘?’é4 88I) inmde%ggznis%n toﬁ%}ﬁg}é%gﬂmzo (.5
mL) and the resultiigatikamarsersiived Grs0c hydedhighitleT(Fe shikture wWitdsdliamd dbwitasElidykc, washed
with saturated aqugais-NahGR3SAl iR ftéiﬁi%gaﬁﬂ@%‘;@@, and wenceritatad fo-glvesiyde gphenyl

lactam. The intermediate 8-phenyl lactam in dioxane (1 rtiL) was added to a mixture of TiC14 (0.24 rnL,
0.24 mmol, 1 M in BRIEhE A RP SperahrE B AT s P MO NI RRAF S8, The resulting mixture
was stirred at 100C over[oigB}, anThineniallowedtieabipifh rdioxake mderdied ao Aguiais &FA1A3 inL, 2 M)
was added to the mjixture then the agueous phase was extracted, wi Ac (2.x 4 nit), Agueous
NaOH (6 mL, 2 ngivga%qé(?(;‘\egﬁfotﬁgngq#ﬁo% ef) ggﬁiﬁ &}th%érlggﬁﬁﬁé\%}ggé%‘gig%“ﬁ% ex rtgrceted with
EtOAc (3 x 3mL). THas ebmedinet)Brganie pishscmdvibea abptied tormparSexn Zapnestairangeueotsimn. The
column was washegbyisheQkhdieg e teroguatias Ishiedovdti: Midi3 i MeQiibsencentrated,
and purified by HPLC to give 16 m%ﬁf the title compound (1897053%. MS (ESI) 355 grl\gl?). Purity for Mit.
(UV/MS) 100/100. BBEHIRR B8 ICHIBrBI 229 Seridniisy 15 BrRHie Adbire Pt Ada e e 66 3-069A)
[0207]Piperidine ($Rasegudiddbaminchivias adsedidmet uaéd Bechboiting buspatiivisuliarytabikitdiienzo[b,
e][1,4]diazepine(1 05Q).(9 uri %, i To (§ WC#) esulting mixture
was heated in a ce;ﬁp%% u ig?@l%g%?ég i%g ﬁuﬁ%@%%%%%%%#\%gﬁrﬁ a# ash chromatographed
(SiO2, heplaneftoAZ®aple o/ dhighloodd  mpsraaintiavbnhndibensaias Hafdiazepine g

Purity for MIT' (IN/MS) 100/100. Example 63 - NH
8-ChIoro-11-(morpho|ia4-y1)-5H-dibenzorizelfl.41diazepin§i1}650698) [02081Crude8- chlo
ro-11-methylsulfany1-5H- dibenzo[bse][1,4]diazepi

[0144] 4-Chloro-2-fluoronitrobenzene (263 mg, 1.5 mmol) and 2-amino-5-
chlorobenzoic acid (86 mg, 0.5 mmol) were reacted according to GP1 to give 6.1 ing of the
title compound (166 JO85F1). MS (ESI) 347 (MH"). Purity for MH" (UV/MS) 100/85.

Example 3 — 2-Chloro-11-(piperazin-1-y1)-5H-dibenzo[b,e]] 1.4 1diazepine (166JO85F6)

N--..
:::N Cl
H

[0145] 2-Fluoronitrobenzene (212 mg, 1.5 mmol) and 2-amino-5-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"). Purity for MH' (UV/MS) 100/95.
Example 4 — 2.8-Dichloro-11-(piperazin-1-yl)-5H-dibenzo[b,e][1,4]diazepine {166JO85F2)
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Example64-5-A11Ni-8-chi oro-11-(pip erazin- 1 -y1)-5H-dibenzolb e J1 41diazepine (1665068)
10209]IC0OBu (343 mg, 3.1 mmol) was added to a mixture of 8-chloro-5,10-
dihydro-diberizo[b,e1[1,4]diazepine-11-one (500 mg, 2.0 mmol) in clioxanc (10 mL) and the resulting
mixture was stirred at 60C for 1 h, then cooled to room temperature. pMcthoxybenzyl chloride (0.42 inL,
3.1 rnmol) was added and the resulting mixture was stirred C for 2h. The reaction was quenched by
addition of MeOH (2 mf..). The mixture was diluted with CHRC12, washed with saturated aqueous
NalfCO3-solution, dried (Na2SO4), concentrated and f gr romatographed (Si02, heptane:EtOAc,
4:1-3:1) which gave intermediate p- methoxybenz gtected lactam (732 mg), 85 % pure, which was used
in the next step without further purification. [0210]Te-aNgix¢ of @-methoxybenzylprotected lactam (100
mg, 017 rnmol) in DIvil (2 mL) was added Nall (16 mg, 8.417mmol, 60 % in mineral oil) and the resulting
mixture was heated to 6(pﬁahjen alawed 49 ahiainieemiemnesature, Al Bramidad3aphn41 inuml) was

added and the res mlxture was stirred at room temperature for 3 li then diluted with CH C12,

washed with satur& d 3&%&%%5%@&52 SOTTHBH R RS eI e AR CEAHREY fldape of the
chromatographed ¢(8{32riyepten(@dE tiRc T2 MSL(E SN d40aivigNtitet; %M‘Eiﬁumagwaken up in
trifluoroacetic acidg4. ml;) and the regulfj J@"éﬁﬁ!&?o"ﬁ ' , then at
45C for 2h. The mixturé was concentrated, chromatographe 102, heptane: e ) and
concentrated. The(#88/4188K34s taken up in toluene (2 mL) and N,N-dimethylaniline (48 pT 0.38 nunol)
and POC13 (35 p.T_" 0.38 mmol) were added. The resultingmnidtture was stirred at 100C for 2 h then
concentrated. The residue was taken up in dioxane, pipera iﬂe)(GS mg, 0.76 mmol) was added and the
resulting mixture was stirred at 100C for 3h. Tar & was added aqueous HCI (3 mL, 2 M) and then

the aqueous phase was extracted with EtOAc (2 X aqueous phase was added aqueous
NaOH (6 niL, 2 M) and the resulfing suspension wa / W h EtOAc (3 x 3 mL). The combined

organic phases were concentrated and purified by HPL'é to give 17 mg of the title compound (166J068).
MS (EST) 353 (MIT). Pufixisftr MiéiBidMMNSueeid8okexraenp €366 nG:Chloro:Adierabdi-Zioeinezd bei az i e

(1893068) [0211]4, mixiure of E&ﬁ‘ﬁ‘é@ 62@8’}}{?1?%?&%%%%&%@%&&%1&90'@?1033 81055 of the
2-fluoronitrobenezene 352 2 mmol) and Cs2CO3 (0.78 g, 2.4 mol) in DMF (4 mL) was stirred at

140C for 2 h. [OZIQPWW %J@%%W@S&M@M V\%Wizllwfﬁéueous
NaOH-solution (2 X2 drled (I\da2804)fconcentzaygd,@ngﬂg@@rmﬁoﬂmwm@(éﬂgz_ﬂ
toluene:heptane:EtQA ited, The residue was taken up in THE (10 niL), 1 M
aqueous LIOH (5 n estititig-mixture was stirred at 80C for 1 h, and then allowed to
obtain room temperature. 2 M aqueous HC1 was added ung pM¥H2. The aqueous phase was extracted
with EtOAc (3 x). The combined organic phasesfwere dried S0O4) and concentrated. The residue was
taken up in Et0OI1 and a mixture of Ic.2C0O3 (]P [) and Na25204 (1.74 g, 10 nunol) in water
was added and the resulting mixture was stirred n LT xture was diluted with water and washed
with 1 M aqueous NaOH-solution (2 x 5 mL) and theh d S0O4) and concentrated. [0213]The
residue was taken up in CH2C12 and 1-ethy1-3-(3- dimethylaminopropyl)carbodiimide hydrochloride (307
mg, 1.6 mmol) was addd8148ie reliiay mivieengatsiBupreds 48 FAoretempBraall 8 2 3iqhé mixture

Soncentrated, a ?ﬁﬁ%w%m““mﬁ%t%@@ﬁwﬁmﬁ%t%mﬁfw;% e media
concentrated, and flash chro c epta C ve of the intermediate
lactam. [0214]The“iﬂ?éﬁ’f‘i‘88§a§!§g éﬂ?pgﬁt %ﬁ@%gn%uﬁﬁfdf%f&\ﬁﬁé (tHVa(lﬁﬁnfﬁt?Pé%f TiC14 (0.19
mL, 0.19 mmol, 1 M in tquene) and plperazme (73 mg, 0.85 mmol) |n dioxane at 50DC The resulting
mixture was stirredx ) 1|16V it piperaxiyl {Empardhoren g k& mixture was
added aqueous Hﬁﬂe&%aa Mhﬁgggﬁgg%?%ﬁeous phase was extracted Wlth EtOAc (2x1inL). To
the aqueous phase was added aqueous Na InL, 2 M) and the resulting suspension was extracted
with EtOAc (3 x ImL). The combined organic phases were caficeRtrated and purified by FE3LC to give 9.8

mg of the title compound (189.1068) MS (ES13 313 (MR"). Purity for MN+ (UVIMS) 100/98. Example66 -
8-Chloro-5- oip eraz in-1 -y1-11 ef-benzo [blpw1 Adiazepine

I=

Ci
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(166J0631 [0215]To a mixture of 5-chloro-2-nitroaniline (345 mg, 2 mmol) and pyridine (162 aL, 2 mmol)
in dioxane was added 2-chloroniconnyl chloride (352 mg, 2 mmol) and the resulting mixture was stirred at
room temperature for 2h. The mixture was diluted with CH2C12, washed with saturated aqueous
NaHCO3-solution, dried (Na2S04), concentrated and crystallised from MeOH to give 271 mg of
intermediate dlarylamlnem]'@ mixtiig oF | 'ﬁﬁf&?@g'ﬁ@ogéﬂ%ﬁﬁﬁ%d@ 81082 mah pFLN (0.5 mL)
was added a mixture of IC2C t‘% 20 mg, 1.6 mmol) and Na2S204 (278 mg, 1.6 mmol} in water (0.5 mL)
and the resulting rARHERRPHFAY S8 a1 o Aemed i eeaprs e GRS OTHS fRi Fe d8iReAfiied and the

residue taken up initEt0AeibI2a arxdmgar)amd (E@%mmﬁphaﬁ@mswﬂqdvmgﬁ@mwnd concentrated.
The residue was t%ken 1 | Qén >§y ed éﬂhgggf washed with

saturated aqueous NailCO3-s0 ' ' aphed (Si02,
heptane:EtOAC) to give |ntermed|ate Iactam The |ntermed| am was taken up in dioxane and added
to a mixture of TiC14 (187 p1, 0.187 trunol, 1 M in toluene) iperazine (73 mg, 0.85 mmol) in dioxane
at 50C. The resulting mixture was stirred at 100C oveg Atght, and then allowed to obtain room

temperature. To the mixture was added aqueous h 1m
extracted with EtOAc (2 x 2 mL). To the aqueOL@ phase M/a adted aqueous NaOH (2 mL, 2 M) and the
resulting suspension was extracted with EtOAc (3 x 1 mL). The combined organic phases were
concentrated and purifiePRPL- 31&@%%?@%%%%%@%868&1S&W?ﬁ@é‘f&%}l“ﬂ@%l) 314 (Nal).
Purity for MR+ (UMIMS) 30199 1 Examplp $de-redefehlatepiithpipe GRin b \disH scibegzekid aenin
(1891039) [0216]To a mi rQ-5-{4-methox gﬁﬁn /@glég ydrodibenzo
[Mazepin-11-one ggf&ﬂ%ﬁ%ﬁa@ gf&%ﬁgkg@@l %@% In )%g’%) w}gésaadded TiC14 (0.60
in11., 0.60 mmol, kA pos} K ol za:zll pAsws diluted
with saturated aqtg@@@%ﬂCl solutlon and CH2C12 and the mixture was aIIowed to obtaln room
temperature and the phases were separated. The aqueous phase was extracted with C112C12 (1 x 10
in.L) and the combined organic phases were dried (NaZSOfo\a H concentrated to give crude protected
product (90 mg, 90%), that was used in the next step witho rther purification. [0217]To a solution of
TiCL (0.18 ml,, 0.18 mnnol, 1 M in toluene) an 'p ine\28 Img 3.3 mmol) in dioxane (4 mL) at 50
was added crude protected product (80 mg, 033 n an resulting suspension was stirred at 100C
for 1.5 h. Ihe mixture was allowed to obt.. in room tempeﬂ‘at /then it was diluted with EtOAc, washed
with saturated aqueous %%gﬁ u;[)II%Q d %’8041{ @ﬁ entra and 158 6e%tomato raphed
(AI203, CH2C12:Me0H, £0:95: 1) SIS SiZihe hnpou“%n ?gpsn 312
(Min. Purity for M\MKMQHM@)@WSGEB(&@M@ m@)%w@&d(mmm -GT1 tmla,ewzbo mg of
rh,fi[1,41thiazeoing (189701, gtmt%atat%gpm Y 0h81GRIerS: Bakksiihanze el iddithiagepin-11-one
(1891013) (38 mg, 0.15 mmoI) an ) -dlrnethylanlllne (46p1 0.35 mmol) in oluene Was added POC13
(27 tiL, 0.29 mmolZaPite {8s mine o RatdRptiud s a1 0gC S ther ZEFNEd. Toluene
(2 n3L) and piperazsoEKe@mg, O 73 mmol) were added, and the resultlng mixture was stirred at 100C for
3 h, and then allowed to obtain room temperature. To the m Wge was added aqueous HC1 (1 ralL, 2 M)
and then the aqueous phase was extracted with EtOAc (2 | ). To the aqueous phase was added
aqueous NaOH (3 niL, 2 M) and the resulting |xture WS £ acted with EtOAc (3 x 3 in.L) The combined
organic phases were concentrated and purifie B C ta_give 6.6 mg of the title compound (1897016).
MS (PSI) 330 (MIT). Purity for MI-1* (UV/MS) 991 hpld-68 - 8-Chloro- 11-
piperazin-1-y1)-dibenzolbsfirl,41oxazepine (1895031) H

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

(160FE41A)

-50-



[0219]Amixtureof8-chloro- | OH-dibenzo[V][1,4]oxazepin-ll-one (189J029C) (17 mg, 0.069 mmol) and
2,4-bis(4-methoxyphenyl)-1,3-dithia-2,4- diphosphetaue-2,4-disulfide (16 mg, 0.040 minol) in toluene (2
mL) was heated in capped tube using microwave assisted heating (130C, 20 minutes), The reaction
mixture was cooled to room temperature and Mel (18 p.L, 0.29 rnmol) was added and the resulting
mixture was heated in capped tube using microwave assistegd-hgating (120C, 20 minutes). The mixture
was concentrated and the residue was taken up in pyridine {2 in}) and piperazine (25 mg, 0.29 mmol) was
added. The resulting mixture was heated in a capped tuky OC over night then using microwave
assisted heating (160C, 30 minutes). The mixture concentrated, diluted with EtOAc and washed with
water. The organic phase was applied onto a SCX= ge column. The column was washed with
MeOH, and then the product was eluted with NII3 (7 N |rH\/I H) to give 9.0 mg (57%) of the title
compound (1895031). MS (PSI) 314 (Min. Purity for MiEr @)V/MS) 92/100. Exam le69-8-Chloro-11-
4-methyl-Riperazin-1-v1)#nzobChdd.3 fuseamptasdd (34 7he, 3.0 mmol) and 2-amino-3-

[0220]Amixtureof8- %hlo%o 1%)11‘% %:ta]e(a?%/m% aze n 11 -one 89ﬁ%ge s(%m%% rgp mmo) and

2,4-bis(4- methoxyp eny osp tane rfaﬁt % omcl)-?)gln toluene (2
mL) was heated intke Gipperinensd (KMFHidoWEBB3 Qe a?wgtb(i@@@{ G—"Mﬂvrlﬁb%éfmhe reaction

mixture was coolegk e, reom tempergidhe ansliial beld-AR 1ARNOH. dediandidhsrsulting
mixture was heated In capEed tube using microwave assisted heating (120'C, 20 minutes). The mixture

was concentrated sidue was taken up in pyridine (2 mL) and piperazinc (24 mg, 0.29 mato])
was added. The resulting mixture was hatted in a capped t 130C over night then heated using
microwave assisted heating (160C, 30 minutes). The mixtu s concentrated, diluted with EtOAc and
washed with water. The organic phase was driel , concentrated and flash chromatographed
(Si02, toluene:EtOAc:MeOH, 4:2:0-2:2:1)10 give 8 of itle compound (1897047). MS (EST) 328
(MH+). Purity for MEC- (UV/MS) 98/93. Example 70~ 3 N “6-piperazin- 1 -v1- 11H-dibenzo[b. el
azepine (1897060) [0221]3-Chloro-5,11-clihydro-dibenzo[b,e]azepin-6-one (1891059) (25 mg, 0.1
namol) and piperazine wid4kactéd hlocordfivgneniGerzsesives 27 2mag éf0thamiolk eodngeuritoti897060).
MS (ESI) 312 (M1l et dQEMitstUNAMSD AR QRrF¥anRAlg: Ik ai3an R5R1 REQEaLHe S (ZP5)

the title compound (160FE41B). MS (ESI) 327 (MH"). Purity for MH" (UV/MS) 100/94.

Example 13 ~ &-Chloro-2-fluoro-11-(piperazin-1-yD)-5H-dibenzo[b,.¢][1,4]diazepine

(160FE42A-T'3)

[0155] 5-Chloro-2-fluoronitrobenzene (264 mg, 1.5 mmol) and 2-amino-5-
fluorobenzoic acid (78 mg, 0.5 mmol) were reacted according to GP1 to give 21 mg of the
title compound (160FE42A-F3). MS (ESI) 331 (MH"). Purity for MH" (UV/MS) 99/98.

3 8-Dichloro-11-(piperazin-1-yl)-5H-dibenzo[b.e][ 1 .4]diazepine

-
oG
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[0222]A mixture of a methyl arninobenzoic ester (2.0 mmol), a 2- fluoronitrobenezene (1.0 nunol) and
Cs2C0O3 (0.65 g, 2.0 mmol) in DIVE (4mL) was stirred at 40C for 2h. The mixture was diluted with EtOAc
(10 raL) and washed with 2 M aqueous NaOH-solution (2 x 5 mL). [0223]DOH, 1120, K2C0O3 (0.69 g, 5
nunol) and Na2S204 (0.87 g, 5 nunoi) was added to the EtOAc-phase and the resulting mixture was
stirred vigorously for 1 h-&ﬁ'%@]aquﬁ‘?fﬁoﬁhﬁfff‘aéﬁ’&ﬁtf?&@éﬁg the organicRipsavaswashed with 1M

aqueous NaOHsolution (2 x 5 nit) and then concentrated. [0224]The residue was taken up in D1V1F (1

mL), toluene (4 mISSFPFENE @5, mes I meteBovysasasis parerfitede Sab&ueh tharediittng mixture
was stirred at 80Ctieakbhiglind Tesu BREEC R0 NY erRTition QimdjUPatzd faeMEDUSNRAS bogmiution. The
resulting mixture was Ited1 ith Et(} Wa_%rjceilwit{l1 l}/leagzli'r? u Ig 1-solutjo 12 SaZréh , dried
(Na2S04) and corcentmtcd. Tt W k D oxane ar T [
niL, 1.1 mmol, 1 Mia%dfddAdi%and piperazine (OAI g, 5 rnmol) in dioxane at 50C. The resulting mixture
was stirred at 100C over night, and then allowed to obtain g@em-ytemperature. To the mixture was added
agqueous HC1 (3 mi.., 2 M) and then the aqueous phase w. S{)\(tracted with EtOAc (2 x 4 raL). To the
the resulting suspension was extracted with
rated, dried (Na2S04) and purified by
dibe FToxazenine (189J 048A)
[0225]5-Bromo-2-fluoronitrobenzene (220 mg, 1 mrnolf*and methyl 2- hydroxybenzoate (304 mg, 2 mmol)
were reacted according {01615 tosgittodbg @bt biteaenporinty(189)a404). MS (Rsfims8 (MEI).
Purity for MEI' (IN/MS) 96/82. E e 73- 11-(Piperazin-l-v1)-dibenza[bjll1141oxazenine (189J048H1
1022012 duorontr OB TR AT T P A Ml T L BB S Rt (5B 200 SeRel) were
reacted accordingtidelgfep tymgivec8FR4hé-B6 X SitRSBoihp (ReYyCasHY MSVEE) We0.0UB). Purity for
MIT+ (LTVIMS) 9993, frxamplg 74-7-Chieteslilio /PP Gfadinein-Y A -3 inenzo 1061 ) 8% inej|
89J050A) [022714-Chloro-2-fluoronitrobenzene (175 mg, 1 nunol) and methyl 2- hydroxybenzoate (304
mg, 2 mmol) Werqu%ﬁéé%cording to GP5 to give 17 mg of the title compound (1891050A). MS (ESI)
314 (MK). Purity for ME1+ (UV/MS) 100/100. Example75-8-@5l‘b-3-methoxv-l1-(piperazin-l-yl)-dib

N

ertzo fl 11,41oxaz e pine
N
A

N
H

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 (EST) 347 (ME"). Purity for MH' (UV/MS) 63/83.

Example 17 ~— 8-Bromo-3-chloro-11-(piperazin-1-v1)-5H-dibenzo[b,e][1.4]diazepine
(160FES8D3)
NH

o .

[0159] 5-Bromo-2-fluoronitrobenzene (330 mg, 1.5 mmol) and 2-amino-4-
chlorobenzoic acid (86 mg, 0.5 mmol) were reacted according to GP1 to give 1.1 mg of the
title compound (160FE58D3). MS (ESI) 391 (MH"). Purity for MH" (UV/MS) 90/85.
Example 18 — 3-Chloro-11-(piperazin-1-yl)-5H-dibenzo[b.el1.4]diazepine (160FE58DE)
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(189J050B_1 1022815-Chloro-2-fluoronitrobenzene (175 mg, 1 mmol) and methyl 2-hydroxy-
4-meihoxybenzoate (364 mg, 2 irimol) were reacted according to GP5 to give 6.8 mg of the title
compound (189.T05013). MS (ESI) 344 (miry Purity for A/U-11 (LTV/MS) 94/86. Example 76 -
8-Bromo-3-methoxy-11-(piperazin-1-y1)-dibenzofbfl11,41oxawiine (1891050D)
1022915-13romo-2-fluoronitrobenzene (220 mg, 1 mmol) ethyl 2-hydroxy- 4-methoxybenzoate (364
mg, 2 mmol) were reacted according to GP5 to give 14 m gf/bhe title compound (189J050D). MS (ESI)

388 (MH"). Purity for MEIt (UV/MS) 100/100. ExampleyZ? -
3-Methoxy-ll-(piperazin-1-/D-dibenzorkiI11,410ine 897050E1 [023012-Fluoronitroberwene (141
mg, 1 nano') and methyl 2-hydroxy-4- methoxybenzoaje @ ag, 2 nunol) were reacted according to
CiP5 to give 33 mg of the title compound (18970504 ME (ESN 310 (M11). Purity for MEV (LTV/MS)
100/100. Example 78 - 7-Chloro-3-methoxy-11-(piperazin-1-vI)-dibenzolhAD,41oxazepine (1897050E1

( NH N--) [0231]4-Chlort¥fLiorohitatrenizehentsis(2hg menirh oiehorndettaphinord dhistgbenzoic

4-mettioxybenzoaig; (36 Mg, 2 MR 6F6feaIRE AECRERIR0E0EPE 340 aVe® ipg,phtba;tite
compound (189105017). MS éES! 344 °(1\41-1+). Purity,for MH+ ([IV/MS) 98/96.
330%%‘1 ;‘%@@E‘

Example798-ChloP8RR Rty e E 2GR0k EBL, YTy EBYrE%OH)
1023215-Chloro-2Btamedeitrobenzéne (175-1nqg, 1 ran@ioandlne 11\ ifBionethiidetizoate (332

mg, 2 mmol) were feact ge Q ing to ﬁﬁi@ﬁ 34 nig of the title compound (18910501). MS (ES!)
328 (M1l). Purity f%%fmr :

[0161] 4-Fluoro-3-nitrobenzotrifluoride (314 mg, 1.5 mmol) and 2-amino-4-
chlorobenzoic acid (86 mg, 0.5 mmol} were reacted according to GP1 to give 2.0 mg of the
title compound (160FE58D7). MS (ESD) 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
{160FE58E1)
NH

B
AL

[0162] 4-Chloro-2-flucronitrobenzene (263 mg, 1.5 mmol) and 2-amino-5-
methylbenzoic acid (76 mg, 0.5 mmol) were reacted according to GP1 to give 1.1 mg of the
title compound (160FES8E1). MS (ESI) 327 (MH"). Purity for MH' (UV/MS) 100/90.
Example 21 — 2-Methyl-11-(piperazin-]1-y1}-5H-dibenzo[b,e][1.4]diazepine (160FES8E6
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Example808-Bronio-4-methyl-11-(piperazin-1-y11-dibenzorb,f111.410xazepine (1891051A)
[0233]5-Bromo-2-fluoronitrobenzene (220 mg, 1 mmol) and methyl 2-hydroxy- 3-methylbenzoate (332
mg, 2 mmol) were reacted according to GP5 to give 20 mg of the title compound (1891051A). MS (ESI)
372 (MEI+) Purity for M-d-C (UV/MS) 100/100. Example 81 - 4-Methyl-

|I-(piperazin-l-y1)- dlbenzcrgig% 4193(1%1239' @%&%@53@ 0%%11%55‘%&’9'%%%%@%%&&@9 1 mmol)

and methyl 2-hydroxy-3- met beenzoate ramol) were reacted according to UPS to give 1.8
mg of the title comﬁ‘éﬁrﬂ?%@l@él@?MS“(ESEaQ@@ APty G iNar glye /RS ysopdghe title
Example82-2- Brom&&amQﬁ@ﬂrkimrmqm\@bW@d%ﬂ 1411@@2@/@18?1608%5 ID)
[0235]5-Chloro-2-f oronftrobenze e (175 mg,
2 mmol) were rea : ; SR 1
(Miff). Purity for Midibs 2 pIFRIeEd3 - 2,8- D|bromo--11 (piperazin-l-yl
-dibenzo[Mj1, 410xazen|ne (1891051E1I /--NH [0236]5-Drome-g#luoronitrobenzene (220 mg, 1 mmol)
and methyl 5-bronno- 2-hydroxybenzoate (462 mg, 2 mmol)iwerg reacted according to GP5 to give 0.7
mg of the title compound (189J051E). MS (EStH¢36 (NS). A2 urity for MI-1+ (UV/MS) 94199. Example 84-
2-E3romo-11-(pip erazin- 1 -yll-dibenzorb, fir i f4lo pine 9J051F)

N
H

[0164] 4-Fluoro-3-nitrobenzotriflucride (314 mg, 1.5 mmol) and 2-amino-5-

methylbenzoic acid (76 mg, 0.5 mmol) were reacted according to GP1 to give 1.2 mg of the
title compound (160FES8E7). MS (ESI) 361 (MH"). Purity for MH" (UV/MS) 100/85.

Example 23 — &-Chloro-4-methyl-11-(piperazin-1-vI)-5H-dibenzo[b,el{1.4]diazepine
{160FE74C)
(‘NH
NJ
N
H

[0165] 5-Chloro-2-fluoronitrobenzene (1.06 g, 6.0 mmol) and 2-aminc-3-
methylbenzoic acid (302 mg, 2.0 mmol) were reacted according to GP1 to give 4.8 mg of
the title compound (160FE74C). MS (ESI) 327 (MH"). Purity for MH" (UV/MS) 97/90.
Example 24 — 1.8-Dichloro-11-(piperazin-1-yl}-5H-dibenzo[b,e][1.4]diazepine (203FE03)

N
Cl\ : :N-__:: Cl
N
H

{0166] 5-Chloro-2-fluoronitrobenzene (1.06 g, 6.0 muncl) and 2-amino-6-

chlorobenzoic acid (343 mg, 2.0 mmol) were reacted according to GP1 to give 3.1 mg of
the title compound (203FE03). MS (ESI) 347 (MH"). Purity for MH" (UV/MS) 100/99.
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[0237]2-Fluoronitrobenzene (142 mg, 1 mmol) and methyl 5-bromo-2- hydroxybenzoate (462 mg, 2 mmol)
were reacted a,ecording to UPS to give 10 mg of the title compound (189J051F). MS (BSI) 352 (MO.
Purity for ME r ([IV/IMS) 95/99. Example85 - (189J051G) 2-Bronao-7-chloro-I1-b 11 oxine
[0238]4-Chloro-2-fluoronitrobenzene (175 mg, | mmol) and methyl 5-bromo- 2-hydroxybenzoate (462 ing,
2 mmol) were reacfge i ‘ ! alge ﬂ%&ﬂ%ﬁ?ﬁ?ﬁ}ﬁ&@@e@sn 392
(WO. Purity for MET+ -vI)-8-triffuorome-dibenzorbt [1
4]oxazepine (1897105 0239]2- FIuoro 3-nitrobenzotrifluoride (209 (ig, 1 mmol) and methyl 2-
hydroxybenzoate (304 mg, 2 mmol) were reacted according 5 to give 19 mg of the title compound
(1891054A). MS (ESE 348 Grvu-i). Purity for MEC (UV/MS) &99)100 Example 87 - 4-Methyl- | |

-(ninerazin-1-y1)-8-trifluoromethyl-dibenzo rbfj&18910540

[0167] 5-Bromo-2-fluoronitrobenzene (580 mg, 2.6 mmol) and N-

methylantranilic acid (200 mg, 1.3 mmol) were reacted according to GP1 to give 1.6 mg of
the title compound (166J032). MS (BSI) 371 (MH"). Purity for MH" (UV/MS) 90/74.
Example 26 — General procedure 2 (GP2

[0168] A mixture of an aminobenzoic acid (1 eq.), a 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] FtOH and NayS;04 (5 eq.) was added to the agueous 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 exiracted 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,S0,), and concentrated.

[0171] The residue was taken up in dioxane and added to a mixture of TiCly
(1.1 eq., 1 M in toluene) and piperazine (5 eq.) in dioxane at 50°C. The resulting mixture
was stirred at 100°C over night, and then allowed to obtain room temperature. Aqueous
HCl1 (2 M) was added to the mixture until solution became acidic and then the aqueous
phase was extracted with EtOAc (2 x). Aqueous NaOH (2 M) was added to the aqueous
phase until a basic solution was obtained and the resulting suspension was extracted with

EtOAc (3 x). The combined organic phases were concentrated and purified by HPLC.
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[0240]2-Flumo-3-nitrobenzotrifluoride (209 mg, | mmol) and methyl 2- hydroxy-3-methylbenzoate (332
mg, 2 mmol) were reacted according to GP5 to give 15 mg of the title compound (1891054C). MS (EST)
362 (ME-0. Purity for Mill (UV/MS) 100/100. Example 88-
8-Fluoro-114pinerazin-1-v1)-dibenzo[bll[1,41oxazepine (1891054E) [024112,5- leluoronltrobenzene (159

mg, 1 nunol) and rﬁﬁg_h_y%l@z%%@ﬂ%%zooﬁgé%%ﬂagl %ﬂ;yﬁ%gﬁ%grg,&g@%@gﬁ{é@@ﬁ@ﬁfﬂS to give 14
mg of the title compound (1 urity for MEI+ (UVR

Example89-8-Fluoro-3-methox3-11-(piperazil -dibenzorb, fl Qﬁ%xazeplnc 0897054F)
[0242]2,5-Difluoronitrobenzene (159 mg, 1 minol) and meth ydroxy-4- methoxybeazoate (364 mg, 2

mmol) were reacted according to GP5 to give Pretitle compound (1897054F). MS (EST) 328
(1VE-1). Purity for 11-1+ (UV/MS) 1001100. ExaI - 8- 0-4-methyl-11-(Mperazin- 1 -y1)-di benzof
b,nr m oxazep ine (189.10546) [0243]2,5- D|fluoron|trotﬁe (159 mg, 1 mmol) and 2-hydroxy-3-
methylbenzoate (332 m moI e react to GP5 ve 9. % e title compound (i
897054G). MS (ES1) 31 % ). Pu’rlgé %b‘“élffﬁ éo ampite %o} i &

2-Bromo-8-f|uoro-mmmwyﬁmy&mmmmrch@msw OB2HY give 16 mg of the
[0244]2,5-Difluoropizgofenzsng (ARIdpe). #8ESH AR YurrPIeMEr?-(Uv/MS) 99/9%6.

Example 28 - 11-(Piperazin-1-yD)-8-trifluoromethvl-5H-dibenzo[b,e][1.4]diazepine

(166J023)
NH
F (_‘

[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 (EST) 347 (ME"). Purity for MH" (UV/MS) 81/98.

Example 29 — 11-(Piperazin-1-vl)-5H-dibenzo[b,e1[1.4]diazepine (160FE19A
NH

e

[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-Fluore-11-(piperazin-1-y1}-5H-dibenzo[.e]f 1 .41diazepine (160FE19C)
N H

ﬁb
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hydroxybenzoate (462 mg, 2 mmol) were reacted according to UPS to give 11 mg of the title compound
(18970541-1). MS (ES1) 376 (NE-1+). Purity for MEI+ (UV/MS) 1001100. Example 92 -
8-Methyl1-11-(viperazin-1-v11-dibenzoibilll,471oxazepine (189J058A) (--NH
10245]4-Fluoro-3-nitrotoluene, (155 mg, 1 inmol) and methyl 2- hydroxybenzoate (304 mg, 2 namol) were

reacted according to GP ive 4 fthe title com 1 105 A). MS 294 m|-.r). Purity for
MB+ (LTV/MS) 100198. ;‘ plel-%-erazfrllor g 826&?12‘9%?% ﬁgﬁ |F?1e[i\% %%ﬁﬁg N
[024614-Fluoro-3-fi#fétolgichexfldb wees mmmymmt@PZMymm@%mmefhb«ybbm@M mg, 2

mmol) were react @gﬁz 97%%7}{993% ﬂ@ﬁm (189J05813). MS (1351) 324
(M114). Purity forel\é/illf (UVI’/%I% 100/ ’ Exam p e 94- fuf W

4,8-Dinicthy1-11-(pt#EFEAR diben (Bnarazinslalds i ARIARne £ 2ilfrotoluene
(155 mg, 1 ramol) awdapeshy! 2 hydroxy 3 rnethylbenzoate (332 mg 2 mmol) were reacted according '0
GP5 to give 24 mg of the title compound (189J058C). MS (EST),308 (MH+). Purity for MH- (U VNIS)
100/98. Example 95 - 3-Methoxy-11-(piperazin-1-v1)-8-trifl org{?ethvl-dibe oMdjoicazepine (189506241
[0248]2-Fluoro-3-nitroberizotrifluside (209 mg, k(gnmol) q@ yl 2- hydroxy-4-rnetlioxybenzoate (364
mg, 2 mmol) were reacted according to GP5 to gi mg af the title compound (1897062A). MS (ESI)
378 (MI-14). Purity for MB+ ((JV/MS) 100/95. Exa 0=
2-Bromo-11-(pMerazin-1-v1)-8-trifluoromethyl-dibenzorbt1[ &1l oxazepine (11950628)

[0176] 4-Chloro-3-nitrobenzonitrile (1.10 g, 6.0 mmol) and 2-aminobenzoic

acid (274 mg, 2 mmol) were reacted according to GP2 to give 4.7 mg of the title compound
(160FE19D). MS (ESI) 304 (MH"). Purity for MH" (UV/MS) 100/86.
Example 32 — 8-Bromo-11-(piperazin-1-yl)-5H-dibenzo[5,.¢][1.4]diazepine (160FE19E

[0177] 5-Bromo-2-fluoronitrobenzene (1.32 g, 6.0 mmol) and 2-aminobenzoic
acid (274 mg, 2 mmol) were reacted according to GP2 to give 15 mg of the title compound
(160FE19E). MS (ESI) 357 MH"). Purity for MH" (UV/MS) 100/100.

Example 33 — 8-Methyl-11-(piperazin-1-yl)-5H-dibenzo[5,e][1.4]diazepine (160FE19F

[0178] 4-Chloro-3-nitrotoluene (1.03 g, 6.0 mmol) and 2-aminobenzoic acid
(274 mg, 2 mmol) were reacted according to GP2 to give 1.6 mg of the title compound
(160FE19F). MS (ESI) 293 (MH"). Purity for M (UV/MS) 70/70.
Example 34 — General procedure 3 (GP3)

[0179] 1-chloroethyl chloroformate (17 ing, 0.12 mmol) at 10°C was added to a

N-niethyl piperazine derivative (0.1 mmol) dissolved in THF (2 ml). The resulting mixiure

was then heated at reflux for 18 h. The temperature was decreased and the THF removed at
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[0249]2-Fluoro-3- trobenzotrifluoride (209 mg, 1 mmol) and methyl 5-bromo- 2-hydroxybeozoate (462 mg,
2 rarnol) were reacted according to GP5 to give 11 mg of the title compound (18950628). MS (ESI) 426
(MB), Purity for M1H+ (LTV/MS) 100/100. Example 97 - 6-Chloro-11-(piperazin- 1 -yll-dib enzabil
11.41oxazepine (1893069) CI [0250J3 -Chloro-2-fluoronitrobenzene (352 mg, 2 nunol) and methyl 2-
hydroxybenzoate (453 mg, 3 mmolﬁ\évere reacted according to OP5 to give 57 mgd]of the title compound
(1893069). MS (Egﬂuﬁidglt??ﬁiﬁ%, fhgred ria-Eeevades) 2 0B B RS M et GBI BrScedure 6
(GP6) [0251]A mixthakenfan 6aEthigk amimignzaioestend el dvi al) ra Redi peranitrabe fie zemeifhd mmol)
and Cs2C0O3 (0.33(;1041 Q. J}&Lpl\élnxﬁg% Ln%@g stirred at 40C for 2 b. The mixture was diluted with
EtOAc (10 ml) and washed with 2 N aqueoﬁs a01-1-solution (2 x 5 trif,), dried (Na2504), concentrated,
flash ehromatogaphed (Si02, toluene:heptane:EtOAc-system), and concentrated. The residue was taken
up in THF (4 mL), EMmaaueous bifixb Emkvvas-edded anaibe, esuiting mgtwevas stirred at 80C for 1
li, and then allowed to obtain room temperature. 2 M aqueou FﬁH was added until a pH of 2 was reached.
The aqueous phase was extracted with EtOAe (3 x). The CO(ﬁ&k;i ed organic phases were dried (Na2S04)
and concentrated. The residue was taken up in EtOH ang a hhixture of K2CO3 (0.35 g, 2.55 mmol) and
Na2S204 (0.44 g, 2.5 mmol) in water was added e resulting mixture was stirred for 1 it The mixture
was diluted with water and washed with 1 M aque tion (2 x 5 niL) and then dried (Na2S04)
and concentrated. [0252JThe residuewas takenupinCH3CN3=éthyl-3-(3-
dimethylaminopropyl)carppgamidestyglresiloside £l Agixaa hRymnedabhysruhenytiazels hydrate
(160 mg, 0.75 mmo(lj)l, triethylarnine (311 uL, 2.25 mmol), and N_&-dimethylaminopyridine (catalytic
amount) were add@d. TR e‘gﬁﬁtﬁ?&mﬁ?@%tﬂ%&ﬁﬁec%lﬁﬁeﬂft%élﬁgiWW%%@isted
heating (140C, 10 nxitl)teBak (OSHBEWhES diSRR Ao HEN R iyv s IEE WLV Adseste doaqueous
NaHCO3-solution, dried {Na.25Q4) and concenirated, The residuewas taken up in. dioxane ghd added to
a mixture of TiCL (0. , 0. mol, ' ene) and piperazin .5 nanol) In dioxane at
50C. The resultingdvsuznd.alisddireapiac {EOEEIAD night, and then allowed to obtain room temperature.
To the mixture was added aqueous HC1 (3 mT" 2 M) and-tien the aqueous phase was extracted with
EtOAc (2 x 4 mL). To the aqueous phase was added aquegus NaOH (6 mL, 2 M) and the resulting
suspension was extracted with EtOAc (3 x 3mL). T mbined organic phases were concentrated and
t@igﬂll-( i

purified by HPLC. Example992 -Bromo-8-me razin- 1-y1)-dibenzo Ikilf 1,4] ox azepme
f189J063A) [0253]4-Fluoro-3-nitrotoluene (78 Mg;ng- ok ind methyl 5-bromo-2- hydroxybenzoate
(231 mg, 1 mmol) were reacted according to GP6 t& give 13 rggﬁfﬁhe title compound (1891063A). MS
(ESI) 372 (MIT"). Purity for Milt (TJVIMS) 100/100. Example100= ~CHoro-4-nrazin-1- 1 -dibenzo b
[1,41oxazepine 1189706@%1]

2-(Trifluoromethanesulfonyloxy)-11-(4-methyl-piperazin-1-yl)-5H-
dibenzo[b,e][1,4]diazepine (39 mg, 0.1 mmol) was reacted according to GP3 to give 3.0 mg
of the title compound (160FE13A). MS (ESI) 427 (MH™). Purity for MH" (UV/MS) 95/98.
Example 37 - 2-(Trifluoromethanesulfonyloxy)-~11-(piperazin-1-yl)-5 -

dibenzo[b.el[1.4]oxazepine (160FE13R)

QH

[0182]  2-(Trfluoromethanesulfonyloxy)-11-(4-methyl-piperazin-1-y1)-SH-
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 ME™ (UV/MS) 98/100.
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[0254]4-Chloro-2-fluoronitrobenzene (88 mg, 0.5 mmol) and methyl 2- hydroxy-3-methylbenzoate (166

mg, 1 mmol) were reacted according to GP6 to give 24 mg of the title compound (189706313). MS (ES])

328 (MO. Purity for 111H+ (UV/MS) 100/100. Example 101 - S-Phetyl- 11- ipiperazin- 1 -v1)-dibenzoibil

11.41oxazepine (1893064) [0255]To a mixture of 8-bromo40H-dibenzo(b,f 1[1,4]oxazepin-11-one

(1891056) (30 mg, 0.12 =el), benzene boronic acid (18 mg, 0.15 mmol) and 1C2C0O3 (34 mg, 0.24 mmol)

in deoxygenised tquenettOlllHZO (1 5 InL) was added tetrakls(rlphenylphesphlne)palladlum(O) (catalytic
b \ : , 5K

amount) and the rekxdrim Anereniq min). The

mixture was dllutedh%g}(ﬁg%q m@gglmh@@tw@ted aqueous NaHCOrsqutlon drled (Na2S04) and
concentrated to give crude 8-phenyl lactam A mixture of the i ermedlate 8-phenyl lactarn in dioxane (1
mL) was added to a mixture of TiC14 (0,27 inL, 0 27 mm I R in toluene) and piperazine (0.103 g, 1.2
=el) in dioxane at 50C. The resulting mlxture was stlrt\ed At-¥00C over night and then allowed to obtain
morn temperature. To the mixture was adde USHIC1 (3 mL, 2 M) and then the aqueous phase
was extracted with EtOAc (2 x 4 mL). To the am ; as added aqueous NaOH (6 mL, 2 M)e...nd
the resulting suspension was extracted with EtOAc (3 3 ). T} $& €ambined organic phases were
applied onto a SCX-2 ion exchange column. The column was ed with MeOH, and then the product
was eluted with NH3 (7 N in MeOH) concentrated and purified by HPLC to give 16 mg of the title
compound (1393064). M&1E3 1) 356TIeR 2 PiisPreR it eurRIS Lobl 98  iestrhpieergz-1gdeh toro-
114thineridin-4- yllsﬁldfgbﬁmge}p Adidrgiazeping( LOORE6T ks rA025634:EBZ piperidyzing jodide
(generated from of 4- piperi I |od|d é Ba | anc) (0.8
mind.) was added gt%%é o%ﬁso % %gcf %1{;@% é%o[%\ﬁﬁi T‘d%ﬁepﬁ@lfl ) (106 mg,
0.4 mmol) arid PdG22(PPh3)2 (18 mg, 0.04 mmol) in dry THE (2 m1). The reaction was shaken for 16 L
and then quenched:py the additign of aqueous satuiaied MbIGLsRINIAR-ThE FesHlling Mitire was
extracted twice with ether and the combined ethereal phases were washed with brine and dried
(Na2S04). Filtratior-Fehéie e IR uced pressure of the organic phase gave a crude
product. BBr3 (100 ul) added at -30C was added to the crude p t dissolved in CH2C12 (1 ml). The
reaction temperature was then slowly increased tc OC. TLC indj¢a d complete conversion of the starting
material and Et3N, H20 and EtOAc were sequJ;ma added the reaction mixture. The organic phase
Was washed with brine and dried (NaZSO4) i t|o by concentratlon at reduced pressure
gave a crude product, which was purified by FIPLC to Q fthe titte compound (160FE67A). MS
(ESI) 312 NIUE). Purity for MR+ (I/VIMS) 99/96. Example 3 5-Benzy1-8-chloro
-11-(piperidin-4-v1)-5.11{8itdliz_ o eifftoadmitrapindo(80F EB7@) 8RB M otariy- bitheHitle compound
(160F.E67B) was igg @{ﬁd,ﬁeﬁl %ﬁfggdyé, y@ﬂg&@y%@ @Q@g@mg&go}% M5 )42 . Purity for
e - Gene

Ivar (LTV/MS) 85/87. Examp ra ocedure g [0258]A mlxture of a 2-aminobenzoic acid
(1 eq.), a 2-11uoroffitrBbetiEzerTerely (K0 ﬁﬁ]?)ar%sl(@ n Pt PEsE atedM® 00 for 2

hour then allowed t@®iptain room temperature. The organic phase was extracted with 0.1 M aqueous
NaOHsolution (3 x) The{: mgl eId agueous pl ere acidified with 4 M aqueous HC1 and extracted
with EtOAc (3 x). T%‘C&ﬁhﬂ?@&%ﬁ&jﬁﬁ%ﬁdried (Na2804) and concentrated. The residue was
taken up in EtOH and a sBIl#fin of A 200e:(5f egpyand!NaFBR04. (Snege)imwiatemwy asadtied wrd the
resulting mixture was stirreshien L 1 The MixiHeMas ot AR Phchiig  asidiie fakesup p EtOAC..

The mixture was acidified with aqueous HO (2 M) and then the aqueous phase was extracted with EIOAc
(3 x) and the combih@dBraniel Qbe@\;’véﬁe& Entehteng) and the amine (1.0 mmol) in dioxane at
50°C. The resulting mixture was stitred at 100°C over night, and then allowed to obtain

room temperature. Aqueous HCI (3 mL, 2 M) was added to the agueous mixture and ther
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 BtOAc (3 x
3mL). The combined organic phases were concentrated and purified by HPLC.
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[0259]The residue was taken up in xylene and the resulting mixture was stirred at 130C over night. The
mixture was diluted with EtOAc, washed with saturated aqueous NaHCO3-solution, dried (Na2S04),
concentrated, and flash chromatov-aphed (3i02, beptane:EtOAc system) Example 105 - 8-Brom0-5 10-di
hydro-d b ergo [b. e] 1.,41d azep ine-11 one (166J031) [026015- Bromo 2-fluoronitrobenzene (1.6 g, 7.4
mmol) and 2-amingbenzoi P7 to give 331 mg of the
title compound (16630315 ESH iy BT (OV) xample 106-
5,10-Dihydro-dibenzo[b elll ,/4]diazepine-11-one (160FE1?‘ H[026112 Fluoronltrobenzene (347 g, 6
mmol) and 2-aminoberizoic acid (274 mg, 2.0 mmol) were ea%ted according to GP7 to give 130 mg of the

title compound (160FE15A). Example 107 - 8-Fluoxg §:; -dihydro-dibeuzof b, 61[1,4] diazepine-11-one

(16 OFE15C) [026212,4-Difluoronitrobenzeue (Q g, hand 2-aminobenzoic acid (274 mg, 2.0
mmol) were reacted according to GP7 to give 100 mg ®f thetitle compound (160FE15C). Example Wt- 8

5-Diehloro-5H- dibenzor 4]d ] 263]N,N-dimethylaniline (5. 1 I 40 mmoI) and
phosphorus oxychlorlde éeﬁgﬁné?]a%ﬁd%élf‘o%%ﬁture o#%%chlfx é O-di ro 3 enzorb,el
[1,1]diazepinell- W(Mdﬂ@lmrﬁélﬁm@}mben@e(dz@cm@mihe OR4ttreiwas kmgﬁ‘fat @8aC for 2h.

The temperature was ha ¢rgeased and e inetilaatips/and)phagphorus oxychloride
were removed at reduced pressure using an oil pump. he remalnlng 0|I was dlssolved in dioxane (20 ml)
and aqueous Na2E&BEs e XS RSy e 58 auHO T HeDaRERHA T Aihenzgthiezering 80C for 30

min The temperatyreowas7 E_h;en decreased and ether was added to the react|on mixture. The ethereal
phase was washed with saturated NH

N
O
[0187]  2,3-Dihydro-1,4-benzodioxino[6,7-b][1,4]benzothiazepin-11(12H)-one
(29 mg, 0.1 mmol) 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)

H
(N'
»
N: E >
R
[0188] 8-Chloro-5,10-dihydro-dibenzo[5,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 (BSI) 327 (MH?). Purity for MH' (UV/MS)
99/93.
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aqueous NaCl-solution, dried (Na2S04) and finally concentrated at reduced pressure. The obtained oil
crystallized upon standing at room temperature. Recrystallization (heptaneether) gave 1.8 g (69 %) of the
title compound (160FE64). 'H NMR (CDC13) 67.61 (dd, 1 H, J=1.4, 7.8 Hz), 7.31 (dt, 1 H, J= 1.5, 8.0
Hz), 7.15 (d, 1 H, f= 2.5 Hz), 7.02 (m 211), 6.66 (dd, 1 H, J 1.0, 78Hz) 6.58 (d, 1'H, J=8.4 Hz), 4.94
(bs, 1H). JI3C NM vA 4,140.3 : 131. 2 391 127,0,
123.5,121.0, 119.8°F S-CNIOro-11 [ t- it 0 1,2
azepine(166J05()) 1.2 668 8-chlo ro-5 ,10- dlhydro -di ben zo [b, €] f 1,4] dlaz ep ine-11-one
(500 mg, 2.05 nunol) and 2,4- bIS(4 methoxypheny1)-1,3-dithia-2,4-cliphosphetane-2,4- disulfide (480 mg,
1.19 mrnol) in toluene (4 mL) was heated in a capped tube in-aMicrowave oven (I120C, 30 minutes). The
mixture was chromatographed (Si02, heptane:EtOAc, 2:1) to\give 599 mg of the intermediate thiola.ctam.
To a mixture of the inteimediate thiolactam in THF (10 my) v ¥4 added Mel (633 1.112, 10.3 mmol) and
the resulting mixture was heated at retlux for 4 h. Nixtute was concentrated to give 610 mg of the
crude title compound (166J050) (purity 50%). Exa Y -dieths4(2-bromober.zyfiamide
(189J010) O N Br [0265]To a mixture of 2-bromo benzoykthlofide (3.5 g. 16 mmol) in CH2C12 (50 m1) at
0C was added diethylam?%@ -2 michr3gsmnelysiars wise 206 e jﬁg&ﬂ%ﬂgemllxgﬁ@? gg%géloy,vgd to obtain
luted with

mom temperature. After 30 minutes, water was added, the mixture was 12, washed

with saturated aquEBtRD I\i’&iii@é@%ﬁﬁﬂﬁ%ﬁ&%i&?éﬁ%ﬁ@egéWb‘fe%ﬁ?&&'r‘?d &ﬁ%d(R%ESO@ and
concentrated to giver3. & g:{a56%0)raf tialtitleteomppund (LEFINE0). TNIR) (OB QUB) 6 Fubid, (o, 1 H), 7.32
(in, 1 H), 7.22 (m, %}@VM% )0?{'333(in 1H),3.13(m,2H),1.26 (t, 3H,J=7.2 Hz), 1.05 (t, 3H, J=
7.0 Hz). 13C NMR %3 390 1328 1300 12761 12759 1193 428 390 14.0, 12.6
Exam lelll -21(4-Chksmplp 45 f i SHYSNAES £ ji iz emnige-1£893-026) 0
Cl1 [0266]To a mmtg@&{é\h%ﬁgtgyj(z bromobenzyl)amlde (189J010) (1 41 g, 5 50 mmol) and
4-chloro-2-methylaniline (1.01 g, 7.15 mrnol) in deoxygenised toluene (14 mL) was added NaOtu (a74 g,
7.7 minol), rac-1B1NAP (110 mg, 0,17 iumol) and Pd(OAc)Z(({J;S mg, 0.08 mmol) and the resulting mixture

was stirred under Ar for 14 h at 80C. The mixture was filtereetthraugh celite, concentrated and flash
chmmatographed (Si02, heptane:EtOAc, 10:1-4:1) which gqve unprotected intermediate ketone (1.50 g)

containing about 15% impurities. [0267]The ml&ﬁture corﬁal the intermediate was dissolved in DMP
(20 mL).

N

H

[0190] 8-Chloro-5,10-dihydro-dibenzo[b,e][ 1,4]diazepine-11-one (25 mg, 0.1

mmeol) 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 (MH"). Purity for MH'
(UV/MS) 99/94.

Example 46 — 8-Chloro-11-(4-methyl-

160FE16F

[0191] 8-Chloro-5,10-dihydro-dibenzolb,e][1,4]diazepine-11-one (25 mg, 0.1
mmol) and 1-methylhomopiperazine (57 mg, 0.5 mmol) were reacted according to GP4 to
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p-Methoxybenzyl chloride (0.90 mL, 6.6 nunol) was added and then NaH (0.23 g, 5.6 mmol, 60% in
mineral oil) was added portions-wise. The resulting mixture was stirred at room temperature for 1 h, and
then quenched by addition of saturated agueous NaliCO3- soLution. The mixture was diluted with EtOAc,
washed with saturated aqueous NaliCO3- solution, dried (Na2S04), concentrated and flash
chromatogaphed (302stolens EIONS Uiy B0 (OEhRISRoT BRI §3020). 111
NMR (CDC13) 8 7. 2 7.20(m, 1 6,99 (m, 4 1), 6.91 (m, 2 H), 6.80 (m, 2 H), 4.84 /4,54
(Abg, 211,1 = 16.2(H¥ )§M§ gémé) 18 (m, 211), 3,03 (in, 1 H), 2,48 (m, II-), 2.17 (s, 3 H), 1.01 (t, 3 H, J=
7.2 Hz), 0.97 (t, 3 Hxdupld ,042); 18CHUVIR (Eddck3) 19 4806158 -14a1H3nAAb A1, 4 3i8Apikd1.3, 130.9,
130.4, 129.6, 129. 3/7 127.8,127.4,126.3, 122.8, 121.4, 114.0, 57.1, 55.3, 43.3, 39.0, 191, 13.9,
12.9. MS (ESI) 43 ?—(E)rj‘r.%%ﬂ—@xample 112 - 2-Chloro-5-(4- methox benzv1)-5,11-dihydrodibenzolbj9azone f
189.1027) [0268]To a mixture of diisopropylarnine (1.09 ;j \ .8 mmol) and N,IVINA-
tetratnethylenectiainine (1.17 inL, 7.8 mmol) in dry THF (1 at -20C was added 17 - BuLi (5.54 mL,
1.4 M in hexane) and the resulting mixture wa$§'stjrre i
2[(4-chloto-2-rnethylpheny1)-(4-methoxybenzyl)- gthylbeiazamide (189.1026) (1.36 g, 3.1
mrnol) in dry THE (38 mL) was added and the resultingfnixiure was stirred at -20 for 4 h. The reaction
was quenched by addition of saturated aqueous NH4C1-solu6on. The mixture was diluted with EtOAc,
washed with water, dried (Na2804), concentrated, and flash chromatographed (Si02, toluene:heptane,

7:1-1:0) to give 665 mg (FA%Y) of tlaa}iueccmmemumscwaﬂ@aio}dﬂhhdfwm@mm&n&ﬁdd 1H,J=
1.8, 8.01-1z2), 7.43 7.24 (m, 4 7.17 (d Hz {dd 7.00 (dt, 1
H, J= 0.8, 7.0 Hz), @%T%;Q lz‘ﬂ}mgn o Ribst ((%{“sg 3 gfﬂh}g ﬁﬁ%‘a f&“?ﬁﬁ?ﬁg f&%@‘? 8190.3,
159.1, 149.5, 146.2ive3WP 130X @qaﬂ@cmmdml@qm@%)o M&%mémﬂ\ﬁ@ﬂm fr i, 118.5,
114.2, 55.5, 19.3. M&/(BSI»3640.

Example 48 — N°-(5H-Dibenzo[b.e][1.4]diazepine-11-vl
160FE20B

-N N-dimethvl-ethane-1.2-diamine

[0193] 5,10-Dihydro-dibenzo[b,e][1,4]diazepine-11-one (160FE154) (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[,e][ 1.4]diazepine (160FE20C

.

e..
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Example 113 --244Chloro-2-nitro-phenylsulfanyl)-benzoic acid methyl ester (1893009) [02691To a
mixture of 5-chloro-2-nitrofluorobeazene (176 mg, | mmol) and methyl Miosalicylate (275 p.L, 2 mmol) in
DME (5 InE) was added Cs2CO3 (652 ing, 2 mmol) and the resulting mixture was stirred at room
temperature for 2 h. The mixture was diluted with C112C12, washed with water, dried (Na2S04),
concentrated and flash atograp i ang:tgl . 1:10-1-4) ' 0.mg.(92%) of the
titte compound (189.10031)?.{%i 1 N%ﬁg&%ﬂg’é%%%eg?% aﬁﬁ—l&{ %521]% %ggn%étgé%ﬁlﬁ (;5153["(l 46 (m, 3
1-1), 7.34 (dd, 1 11922289 pEd henopigsraning£18%Bmez Y. Brapqly wyEjeiciedaperding fo GP4 to give
2-(2-Amino-4-chlonophg Ryl faryibRgszei¢iaoikmetN wie sty 2890altil pleay ol ea mixiukespf
2-(4-c|i|oro-2-nitror-é)§§ ylsulfanyl)-benzoic acid methyl ester (1891009) (232 mg, 0.72 nimol) in EtOH (5
mL) was added S :2H20 (812 mg, 3.6 mmol) and the resulting mixture was stirred at 80°C for 2 h and
then concentrated EXtmepiesitt) : hrend-Hithlipenzaifck iHeti divad@@d nds MAddidhethtil-etlpfieof 10 was
reached. EtOAe we}szga&gggggq(;p@ tyyry was filtered through edits. The EtOAc-phase was washed with
water and brine, dried (Na and concentrated to give 149 mg (70%) of the title compound
(1893011). 1-1-1 NMR (CDC13) 58.02 (dd, 1 H, J= 1.6, 7.8 Hz), 7.39 (d, 1 H, J8.2 Hz), 7.29(m, | H), 7.15
(dt, 1 H,J=1.2, 7.8 Hz), 6.87(d, 1 H, J= 2.2 Hz), 6.80 (dd, 1 H, J*2.2, 8.2 Hz), 6.76 (dd, 1 H, J=1.2, 8.0
Hz), 3.96 (s, 3 II). Example 115 - 8-Ch|oro-1OH-dibenzo[b,f]{ﬂﬁlthiazepin-ll-one (1891013) [0271]A
mixture of 2-(2-amino-4-chlorophenylsullanyl)-benzoic acid Riethyl ester (1891011) (149 mg, 0.51 mmol)
and Al111,1e3 (355 pi., 071 mmol, 2 M in toluerie 2 (3 mL) was stirred at ambient temperature
for six days, and then water was added carefully. The-ixtyre Was diluted with CI-12C12, and was
acidified with 2 M aqueous HCI.. The organic phase wags sarated, dried (Na2S04), concentrated and
flash chromatographed (heptane:EtOAc, 5:1-3:1) to give 38 mg (29A) of the title compound (1891013).

MS (PSI) 262 Example 116- 2-(Chloro-2-nitro-nhenoxy)-benzoic acid methyl ester (189.1029A)
[0195]  8-Fluoro-5,10-dihydro-dibenzo[b,e][1,4]diazepine-11-one  (160FE15C)

(23 mg, 0.1 mmol) and N,N-dimethyletlylenediamine (88 mg, 1.0 mmol) were reacted
according to GP4 to give 11 mg of the tifle compound (160FE20D), MS (ESX) 299 (MH).
Purity for MH™ (UV/MS) 100/100.

Example 51 — 8-Fluoro-11-[1.4]diazepam-1-yl-5H-dibenzo[b,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 (ESI) 311 (MH"). Purity for MH"
(UV/MS) 100/100.
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[0272]Cs2CO3 (1.30 g, 4 wino!) was added to a mixture of 5-chloro-2- nitrofluorobenzene (352 mg, 2
mmol) and methyl 2-hydroxyberzoate (0.52 niL, 4 mmol) in DMF (6 mL) and the resulting mixture was
stirred at room temperature for 2 h. The mixture was diluted with CH2C12, washed with water, dried
(Na2S04), concentrated and flash chromatographed (Si02, heotane EtOAc, 10: 1 4. 1) to give 505 mg
(82%) of the title cempol Qd5§189\}9. 'Q‘)hlt!s ( 2. ] Hz),»7.96 (d,
111,J=1,9 Hz), 759 (dt, I H, J= 2.0, ad 0 HZ), s [, J= 1.2, 7.6 Hz),
7.13 (dd, 1 1-1,J= $ameg16WHD (4, 1 || f= 9.0 Hz), 3.77 (s 3 H). Example 117- 8-Chloro-10H-dibenzo
[19 ;111,410xazeo in-11 -one (189J029C) [0273]Pd (catalytld&amount 5 % on carbon) was added to a
solution of 2- (chloro-2-nitro-phenoxy)-benzoic acid methyl ester{1895029A) (505 mg, 1.64 mmol) in
EtOAc (20 mL) and the resulting mixture was hydrogenated Igng[z 1 atm.) for 48 h, then filtered through

celite and concentrated. The residue was takenoup ip (6 nth) and Nail (160 mg, 4.0 nunol, 60% in
mineral oil) was added. The resulting mixture was § d at over night, and then quenched by
addition of saturated agueous NH4C1-solution. The ¥ésui ture was diluted with EtOAc, washed with

water, dried (Na2804), concentrated and flash chromatoﬁ'raphed (Si02, toluene:EtOACc, 4:1), which gave
171 mg (42%) of the title compound (189.1029C). 1H NMIt (CDC13) 8 8.12 (bs, 1 H), 7.95 (dd, 1 H, ..T=

L8, 8.0 H2), 7.4 (A, 1 HoleyL 5. 8 RS2 (e ), A08 (il P25 BORG104 (0, 1 H

J=2,3 Hz). MS (ESI) 246 (MEP). Example’118- 11-dihydm-dibenzolb. él azenin-6-one
(1897059) 1027%&%%@@%@%@%@%@%@%@F'i@até%/é‘(ﬁ%&éeeﬂ?é #eording hFhin cc14 (2
mL) was added suffiseyhehigpds (b4 8ifsLedBSunainobbanzb R, 1S a@Shis(isomutymomirie) eataytic amount)
and the resulting w gvgfgr%ﬂuxed for 2011 The mixture was allowed to obtain room temperature,
then diluted with E é ed with saturated aqueous NaHCO3 squtlon dned (Na2804) and
concentrated. TheERixipal brfidansris .2 nunol) in
benzene (1 mit) W%%g%%jeﬂp@]&ﬁ%%mwg Was stlrred at 80 for 4h and then allowed to obtain
room temperatuie. The mixture was filtered through a short column (Si02, heptane:EtOAc, 1:1) to give 25
mg (14%) of the title compound (1897059). 11-1NMR (CDC13) 6 8.18 (bs, I H), 7.92 (dd, 1, J=1.2, 7.8
Hz), 7.46 (eh 1 H, J- 1.4, 7.4 Hz), 7.34 (dt, 1 H,1 1.2, 7.4 Hz), 7.23 (m, 2 H), 7.07 (m, 2 H), 3.92 (s 2 EI).
MS (ES!) 244 (Mir) Example 119 - 8-Brouto-lOH-dibenzorbf@ﬁxazepin-ll—one (1897056) 10275]A

mixture of a methyl 2-hydroxybenzoate (1.0 mL, 10.0 nunol)ybrgnio-2-fluoronitrobenezene (0.62 mL, 5.0

K2CO3 (2.8 g, 20 mind) and Na2S204 (3.5 g, 20 mmol) g resulting mixture was stirred vigorously
for 1 h. The aqueous phase was removed and the organic phase was washed with 1 M aqueous
1\120H-solution and then concentrated, The residue was taken up in MT (1 mL) and then toluene (4 mL)

and Nall (60 mg, 1.5 ramtsﬁp% iB- eﬂn:etsaj mthmmaddeﬁow[thmasbﬁmgtmmreyva@sttt.rted at 80C
over night, then quencg"g&? szi’%% ggi}) urated a us N%% El-solution. The, resultin Enixture was
diluted with EtOAE ML R SIS 15555 CER AR iered
through a short Si@4 to give 1.9 mg of the title compound (160PE33A) MS (ESI) 341 (MH"). Purity for
MH" (UV/MS) 100/82.
Example 54 — 8-Chloro-11-(3,5-dimethyl-piperazin-1-v1)-5H-dibenzo[b,e][1.4]diazepine
160FE33B

NH

peesy
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column, concentrated and crystallised from heptane:EtoAc to give 130 mg of the title compound
(189J056). MS (ESI) 290 (MO. Purity for MEI+ (UV/MS) 100/100. Example 120 - General 'procedure 8
(GPI) [0276)A BOC-protected diamine (1.8 eg..) was added to 8-chloro-11-
imethylsulfanyl-511-dibenzol[b,el[1,4]drazepine(166J050) (purity 50%, 1 eq.) in pyridine. The resulting
mixture was heated in a capped tube at 110C for 66 h. The mixture was concentrated and then diluted

with CH2C17:trifluoroacetic acid (2:1-ratio). The resulting mixture was stirred at ambient temperature over
night, and then concentrdfd@9rhe elSidere-Hva& dindro-dpinzelbz Chdl dnernieshéewitZsansatet aqueous

NaliCO3-solution. Tﬂﬁoﬁf&%ﬂ@@mdwﬁﬁé%ﬂ@@mﬂﬁ 1%&%&&9@@&@%&8%@ +d op£Yumn was

washed with MeOH, and then the product was eluted with in MeOH), concentrated and purified
on HPLC. Ex ampléwlef’ 8- 18 Bt eomparnb (Ut 2 d it P41 YIS 1- m
ethyl- amine (166. {05 MM$P207IRCWoro-11- methylsulfanyl -5H- dlbenzo[b e] [1 41 di azeplne (1667050)
(50 mg, 0.11 mmol ;?a'}nq {S)- g% atmlnqirrz,ﬂ1 HOXY G ( lidj

mmol) were reacted acc OP
(mH4). Purity for mileQTBI#m S) 100/92 Example 122 -
1-(8-Chloro-5H-dibenzo[b4]cliazepin-11-v1hpiperidine-4-v1-amine (166J055)
[0278)8-Chioro-11-inethylsulfany1-5H-dibenzo[b, e][1,4]diazepm (1661050) (50 mg, 0.11 mmol) and

4-(tert-butoxycarbonylarnino)-anainopiperidine (39 mg, 0 2 r were reacted according to CPS to give
6.5 mg of the title compound 1661055). MS (ESJT . Purity for Mir (UV/MS) 100/99. Example 123
- 1-(8-Chloro-5H-dibenzorbielll 41diazepin-1 -v1) |n 3 ine (1667064)

[0200] S-Chloro-S,10—dihydro-d1benzo[b,e][1,4]dia.zepine-11-one (25 mg, 0.1
minol) and 2-methylpiperazine (100 mg, 1.0 mmol) were reacted according to GP4 to give
30 mg of the title compound (160FE38). MS (BSI) 327 (MH"). Purity for MH™ (UV/MS)
100/89.

Example 56 — §-Chloro-11-(3-phenyl-piperazin-1-yl)-5H-dibenzo[5,e][1.4]diazepine
160FEA4S

NH

ﬁb

[0201] 8-Chloro-5,10-dihydro-dibenzo[b,e][ 1,4]diazepine-11-one (25 mg, 0.1
mmol) and 2-phenylpiperazine (162 mg, 1.0 mmol) were reacted according to GP4 to give
27 mg of the title compound (160FE45). MS (ESI) 389 (MH"). Purity for MH' (UV/MS)
100/89.
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1027918-Chloro-11-methylsulfan y1-5H-dibenz.o [b,e][1,4]diazepine (1667050) (100 mg, 0.22 mmol) and
3-(tert-butoxycarbonylamino)pyrrolidine (73 mg, 0.4 mmol) were reacted according to GP8 to give 8.1 mg
of the title compound (1667064). MS (ESI) 313 (mfr). Purity for ME( (IN/MS) 100/94. Example 124 -
(8-Chloro-5Th dibenzo Ib, el 111.41diazenin-11-y1)-(R)-1- rolicpthY2-1- methyl-amine (1667070) NH
1028018-Chloro-14zpigttylculfany1-512dih, anzolh, el 1 dldiazening €166750) (199 Mehu.22mmoN) and
(R)-(2-atninornethyl)-I-N-(tert-butoxycarbonylamino)- pyrrolidine (78 mg, 0.4 nunol) were reacted
according to GP8 t&éﬁ@zﬁ—.@mg of the title compound (1661070). MS (ESI) 327 (M.A.) Purity for MH+
(1.317/MS) 100/90. Example 125 - (8-Chloro -5H-dib er yo 1 111,41diazepin-11-y11-pyr.-o
idin-3-yl-amine 0667074) [028118-Chloro-11-methylsulfanyl-511-dibenzo[b e][1,4]diazepine (1661050)
(200 mg, 0 22 mmol) and 3-amino-I-N-(tert-butozyc pdatnino)pyrmlidirte (73 mg, 0.4 mmol) were
reacted according to OP8 to give 7.7 mg of the title pound 661074). MS (ESI) 313 olio. Purity for Mir
(UV/MS) 100/90. Example 126 8-Chloro- 142,5- diaza-biav @ .2.11hep t-2-v1)-5H- dibenzof b

el11 4idiazepine (1661039-2) 5 NH N---) [0282]8-ChI0|10 -11 -methylsulfany1-5H-dibenzo [17, €]
[1,411dia2epine (166105@p(EP MaviHl1raipad)2ansoel, 60 % in mineral oil) was added to a mixture of

N-(ten-butoxycarbqnylamino)-2.5-diazapicyclo[2.2.1]he s 02 ol) were reacted according to
5P 1o give 36 mo oy T Y CLABaal ot e o el Gl A s (o)
93/100. Ex ample 127 alcBHidBS yirN-cMelr 624 HhdbEhaanbleifas ditdiaddedindbe repilimsimext1891065.)

was stirred for 1 h then quenched by addition of saturated aqueous NaHCOj;-solution (2

mL). The mixture was extracted with diethyl ether, and the combined organic phases were
dried (N2,80y) and concentrated. The residue was taken up in toluene (2.0 mL), piperazine
(98 mg, 1.1 mmol) was added, and the resulting mixture was stirred at 100°C for 1 h.
Aqueous HCI (1 mL, 2M) and EtOAc (2 mL) was then added to the mixture. The phases
were separated and the aqueous phase was extracted with EtOAc (2 mL) and then agueous
NaOH (2 mL, 2 M) was added. The basic aqueous phase was extracted with EtOAc (3 x 2
mlL) and the combined organic phases were dried (Nay;SOy4) and concentrated. The residue
was dissolved in DMF and purified on HPLC to give 34 mg of the title compound
(1897025A). MS (ESI) 327 (MH"). Purity for MH" (UV/MS) 100/100.

Example 58— _ 8-Chloro-5-benzyl-11-(piperazin-1-y1)-5H-dibenzo[b,el[1.4]diazepine
{(160FE46-PIPBN)

@H

[0203]  8,5-Dichloro-5H-dibenzo[b,e][1,4]diazepine (L60FE46) (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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[02831To 8,5-Dichloro-511-dibenzolb, €] [1,4]diazepine (160FE64) (30 mg, 0.11 mmol) in dioxane (2.0
nth) was added 3-amino-azetidine-l-carboxylicacid tert-butyl ester (59 mg, 0.34 nunol) and Cs2CQO3 (74
mg, 0.23 mmol) and the resulting mixture was heated in capped tube using microwave assisted heating
(170°C, 40 minutes). The mixture was diluted with EtOAc, washed with water, dried (Na2S04) and
concentrated. The residue wagsfakenddiim é@%ﬁ@g@jyif}u@rmﬂ@@%ﬁ_rpﬁgy% added.
The resulting mixture was stirred at ambient temperature over night, and then concentrated. The residue
was taken up in CHPE 1Y AL with saturated agueous NaHCO3-solution. The organic phase was
applied onto a SCX2uinsleschangaocalfirerakhe1calsandwasvasied WithepindilsaroBien the product
was eluted with NI13 (7 N in MeOI-1), concentrated, and purjfigg.by 1 TPLC to give 16 mg of the title
compound (1891065). MS (ESI) 299 (MR"). Purity for MiIr ({V/MS) 97/90, Example 128 - General
procedure 9 (GP9) [0284]A mixture of a 3-aminpmethyl,@_§ S eq.), 5-bromo-2- fiuoronihrobenezene (1
eg.) and K2CO3 (4 eq.) in DMF was heated to 607 1 hour,.and then allowed to obtain room
temperature. The mixture was diluted with CH2Cb agdivyas ith saturated aqueous NIKI-solution,
dried (Na2S04) and concentrated. The residue was takéin upgin EtOH and a mixture of K2CO3 (5 eq.) and
Na2S204 (5 eq.) in water was added and the resulting mixture was stirred vigorously for 1 h. The
aqueous phase was extracted with EtOAc (3 x) and the combhined organic phases were dried (Na2504)
and concentrated. (95 The' YR WAS R G Sritpise NP wss e i Hdetwinosbsvas added,
and the resulting n{pasF@3p&stied at Shitofpiah ([@haymixt2renwals, dilivethatipl EhdREdizninashed with
saturated aqueous =salutign, dri a2S04), concentrated, flash chnomatographed (Si02,
heptane:EtOAc-sys %gﬁkl%%gzzo%ﬁrﬁﬁg%{e%u og%rl[\l/% m%‘%%l&%le 33‘?3%1&[ 8‘%?‘?%%‘%@%35%5‘1 taken up in

dioxane and addedds &ordare Sheniexgopimixage Wanpllo sl zndopipérmpmel s aelhandisxane at

S50C. The resultingixtes evwesshithesh@t198¢ pusr fighhandithenalanesiaebiain deemigmperature.
To the mixture was added z_aﬁ%ue us HC(I]_JIE(}Z M) until acidic soluﬂ%n and then the adl%/lljeous(%hase was

extracted with EOACEY RO BOTHE TS SIEBRUAL §rod ARt A50E0TOREEH S (ORI BALIE solution

and the resulting s0$p@nsian) wed extradied yviths BdOMNa( 3 mjxhieof Al iedordahit3phaséd Were

concentated and tsh ghiomapRARAG (492, GHRORNE O NHBIN AR aYSlem dyamole 129

7-Brorrio -4-(pip crazin- | - 1H-benzo lazepine (1661047
[0287]5-Bromo-2-fltitsrsiifited 5 AYE seoran oighigthonaiarTdl foartdainaeny Brapairgpropisraetyddchloride
(E51) 300 (VW) PLpte for M (O M) L0 oDl 130 o B i ] )2
. Pyrity for. Mir -Example - 7-Bromo-2-methyl-(ptheiazin-1 -y1)-

Sainydro-Lr-ben G0t ATt AT DR FeB IO (OSRATASS o MG ST AN SEREPAEE mg. 2.0
mmql) and methy| Spansionbeturettr(Z8Y with), BOAN(ToR Weff) rédetedmaloooddingpiis @ROctovgie 12 mg of
the title compound (1661095) S (ST I3RMMH: v P TN IOS MWT VMR LHORAS838). s

(BSI) 405 (ME"). Purity for MH* (UV/MS) 100/100.

Example 60 -  2-Jodo-8-chlorp-11-(piperazin-1-y)-5H-dibenzo[b,e][1.4]diazepine

(166J054)

[0205] 2-Bromo-8-chloro-5,10-dihydro-dibenzo[b,e][1,4]diazepine-11-one
(intermediate from GP1) (30 mg, 0.09 mmol) was reacted as described for Example 59 to
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Example 131 7-B ro 'no -2-phanyl-4-(p ip crazine-1 -v1)-2,3 -dihydro-1H- enzo [el F1,4] diazepine
(18930201 [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 OP9 to give 9.8 mg of the
titte compound (189.1020). MS (ESI) 385 (Mr). Purity for M1-1 (UV/MS) 97/88.

ExamalelBZ?-Bror%gél%( iReLazin: &iM); I%J‘%l?ggﬁéj&%hw%gq)&?ﬁw@ sYalonsntafr

elll,4]diazepine (166J046) [0290]5-Bromo- onitrobenzene (1 d, 0 5’ mmol) and cis-2-amino-1-

cyclopentanecarbdgt{/‘ﬁ@@iél chloride (138 mg, 0.75 mmol) were reacted according to GP2 to give
3.0 mg of the title mpeLHd (IHBBAAH0)1 M dEsh) BAL{MaibBiz6tY, & : heVi /88. Example

133 - General Procedure 10 (UP 1Q) [0291]A zinc reagent (0 4 mmol) was added at room temperature to
a solution of 8,5-Dichloro-511-dibenzo[b,e][1,4]diazepine (160FE64) (53mg, 0.2 namol) and
PdC12(PPh3)2 (9 rug, 0 02 nunol) in thy TFIF (1 ml). The reagl’ﬁ vas shaken until complete conversion
(1-16h, TLC) and then quenched by the additi aqgueous s ted NI14C1. The resulting mixture was
ereglphases(were washed with brine and dried over
gUrg of the organic phase gave a crude
product, which was purified using column chromatographWH sptane:EtOAc-system). Example 134 -
8-Chloro-11-(4-fluorobenzvl)-5H-dibenzo_[b, el [1,41diazepine (160EE59 ) [0292]4-Fluorobenzylzinc
chloride (0.8 ml, 0.5 M in THF, 0.4 rruriol) and 8,5- dichloro-5H-dibenzo[b,e][1,4]diazepine (160FE64) (53
mg, 0.2 mmol) were reaqezheccordingkisflthinyivefidng)gaidhentiieeampoumnt @ Ofds29)MS (ESI)
ﬁiﬁii&i@%fé’é@%#a? Y MRRNE0s TS S S P AT PR et B g Penzolb el

mg, 0.12 mmol), benzene boronic acid (18 mg, 0.15 mmol) and K;CO; (34 mg, 0.24 mmol)
in deoxygenised toluene/EtOH/H,0 (1.5 ml.) and the resulting mixture was stirred at 80°C
over night. The mixture was diluted with EtOAc, washed with saturated aqueous NaHCOs-

solution, dried (Na;SQ;) and concentrated to give crude 8-phenyl lactam. The intermediate
8-phenyl lactam in dioxane (1 mL) was added to a mixture of TiCl; (0.24 mL, 0.24 mmol, 1
M in toluene) and piperazine (0.103 g, 1.2 mmol) in dioxane at 50°C. The resulfing mixture
was stirred at 100°C over night, and then allowed to obtain room temperature. Aqueous
HCI (3 mL, 2 M) was added to the mixture and then the aqueous phase was extracted with
EtOAc (2 x 4 mL). Aqueous NaOH (6 mL, 2 M) was added to the aqueous phase and the
resulting suspension was extracted with EtOAc (3 x 3mL). The combined organic phases
were applied onto a SCX-2 ion exchange column. The column was washed with MeOH,
and then the product was eluted with NH; (7 N in MeOH), concentrated, and purified by
HPLC to give 16 mg of the title compound (189J053). MS (ESD) 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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[0293]4-FluorohanyLzinc chloride (0.5 ml, 0.5 M in TEIF, 0.4 mmol) and 8,5- dichloro-5.1/
clibenzolb,e][1,4]diazepine (160FE64) (26 mg, 0.1 mmol) were reacted according GPIO to give 23 mg of
the title compound (160FE70). MS (ES1) 323 (MH+). Purity for MET+ (LIVilvlS) 98/100. Example 135 -
General procedure 11 (GPI].) [0294]Aqueous Na2CO3 (1 ml, 1M) was added at room temperature to a

solution of the 8,5-diehlor 5],—] dlbgnzgﬁ%ggﬁﬁliﬁ%ﬁgw QJQQEIE‘,@@ gaggﬁgt L BQ).{£51g; 0 1 mmol),

Pd(PPh3)4 (10 rug), and the a propf')lat reagent (0.12 mmol) in dioxane (3 nil). The mixture
was then shaken atgtytsulfzay, Eéﬁrﬁ‘;@?&@%ﬂ&éﬂ#ﬁ%ﬂ’tﬁ%&W)dﬁ%ﬁéepmtﬁ}o%h%%?ﬁ'ﬁ@%ure was
decreased and ethgr@adidd 20s e eadeckioiieiereliGasmbiisT e Ib@ﬁéh@&t}éh&%@o\?@ﬁ)ﬂ\d@hed with
brine and dried over Na2S04. Flltratlon foI we BQ/}?O cen ratlorﬁgdt (%%ucg éhg rganic
phase gave a crude pro&x U Which Was ﬁurlfl usfng columrr CRromato raﬁﬁﬂﬁ Afe’Et A system).
Example 136-- 8-Chlgiee12- (mgmfrﬁwmmmduﬁéﬁwﬁbmm @ﬂ)aﬂz@o«h&iﬁ%@ﬂ;ﬁ@e

[0295]4- Nonylphertyjbmlg@ﬁgo(so mg, 0.12 mmol) and 8,5-dichloro-5H- dibenzo[b,e][1,4idiazepine
(160FE64) (26 mg, 0.1 mmol) were reacted accordlng GPll to give 25 mg of the titte compound
(150FE63). MS (ESHaieMaH §3Cilgren] kimorpholimdrs i gbiberzofh el L Aldiazet )
8-Chloro-114pyridin-4-.0)-514-dibenzolb,el[1, 41d|azep|ne (160FE69A1 N21.1) / CI H - [0296]4
pyridy1-4-boronic acid (14 mg, 0.12 mmol) and 8,5-dichloro-S5H-4libenzo[6, e][1,4]diazepine (160FE64)
(26 mg, 0.1 nunol) were reacted according GPI1 to give 9.3 jf the title compound (160FEG9A). MS

(EST) 306 (Min. Purity for MW (LTV/M) 98/95. E?amle
8-Chloro-11-(1/1-pyrazol-4-v11-5H-dihenzorb, e az%(lGOESQ)

[0208] Crude 8-chloro-11-methylsulfanyl-5H-
dibenzo[b,e][1,4]diazepine(166JO50) (90 mg, purity 50%, 0.218 mmol) and morpholine
(38 mg, 0.44 mmol) were reacted as described for Example 62 to give 11 mg of the title
compound (166JO69B). MS (ESI) 314 (MH"). Purity for MH" (UV/MS) 100/98.

Example 64 —  5-Allyl-8-chloro-11-(piperazin-1-yl)-5H-dibenzo[b.e][1.4]diazepine

(166J068)

C\C[:S}E}

[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,Cl,, washed with saturated aqueous NaHCOs-solution, dried
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1029714-(4,4,5,5-Telramethy1-1,3224ioxaborolan-2-y1)-1H-pyrazole (22 mg, 0.12 mmol) and
8,5-dichloro-51-1-dibeuzorke][1,4]diazepine (160FE64) (26 rug, 0.1 mmol) were reacted according Grill to
give 8.7 mg of the title compound (160FE69B). MS (EST) 295 (We). Purity for MI-1+ (UV/MS) 95/100.
Example 139 -- Functional Screen 102981Several compounds disclosed herein were evaluated for

activity at muscarinig/geeplols Ul BaceRiol SHSEIon AndABIealian ERSROI0 (L RAT) as

described in U.S. Patent No. 5,707,798, the disclosure ich Is incorported herein by reference in its
entirety. The effica&y'¢Hicarelsétereyiefrasmois et lasoof’iese) cBinpdliEv vhid pressesited in Table
1 at MI, M2, and M3 tesepiossp WiN b 3aaid: purifiékon.

[0210] To a mixture of p-methoxybenzylprotected lactam (100 mg, 0.27 mmol)
in DMF (2 mL) was added NaH (16 mg, 0.41 mmol, 60 % in mineral oil) and the resulting
mixture was heated to 60°C then allowed to obtain room temperature. Allyl bromide (36
ul., 0.41 mmol) was added and the resulting mixture was stirred at room temperature for 3
h then diluted with CH,Cl,, wasﬁed with saturated aqueous NaHCOs-solution, dried
{Na;S0Oy), concentrated, flash chromatographed (SiO;, heptane:EtOAc 8:1-4:1), and
concentrated. The residue was taken up in trifluoroacetic acid (4 mL) and the resulting
mixture was stirred at room temperature over night, then at 45°C for 2h. The mixture was
concentrated, chromatographed (SiO,, heptane:EtOAc 8:1-4:1), and concentrated. The
residue was taken up in toluene (2 mL) and N,N-dimethylaniline (48 pL, 0.38 mmol) and
POCls (35 pL, 0.38 mmol) were added. The resulting mixture was stirred at 100°C for 2 h
then concentrated. The residue was taken up in dioxane, piperazine (65 mg, 0.76 mmol)
was added and the resulting mixture was stirred at 100°C for 3h, To the mixture was added
aqueous HCI (3 mL, 2 M) and then the aqueous phase was extracted with EtOAc (2 x 4
ml). To the aqueous phase was added aqueous NaOH (6 mL, 2 M) and the resulting
suspension was extracted with EtOAc (3 x 3 mL). The combined organic phases were
concentrated and purified by HPLC to give 17 mg of the title compound (166JO68). MS
(ESD) 353 (MH"). Purity for MH' (UV/MS) 99/88.

Example 65 — 6-Chloro-11-(piperazin-1-yl}-5H-dibenzo[b el|l[1.4]diaz

[0211] A mixture of a methyl 2-aminobenzoate (454 mg, 3.0 mmol), 3-chloro-
2-fluoronitrobenezene (352 mg, 2 mmol) and Cs;COs (0.78 g, 2.4 mol) in DMF (4 mL) was
stirred at 140°C for 2 h.
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[0212]  The mixture was diluted with EtOAc (10 mL) and washed with 2 M
agueous NaOH-solution (2 x 5 ml), dried (Na;SO.), concentrated and flash
chromatographed (SiO;, toluene:heptane:EtOAc-system) and concentrated. The residue was
taken up in THF (10 mL), 1 M aqueous LiOH (5 mL) was added and the resuliing mixture
was stirred at 80°C for 1 h, and then allowed to obtain room temperature. 2 M agueous HCI
was added until pH 2. The agueous phase was exiracted with EtOAc (3 x). The combined
organic phases were dried (Na,SO,) and concentrated. The residue was taken up in EtOH
and a mixture of K;CO; (1.38 g, 10 mmol) and Na;S;04 (1.74 g, 10 mmol) in water was
added and the resulting mixture was stirred for 1 h, The mixture was diluted with water and
washed with 1 M aqueous NaOH-solution (2 x § ml) and then dried (Na;SO4) and
concentrated.

[0213] The residue was taken up in CHyCl, and 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (307 mg, 1.6 mmol) was added. The
resulting mixture was stirred at room temperature for 1 h. The mixture was diluted with
EtOAc, washed with saturated aqueous NaHCO;-solution, dried (Na,SO4), concentrated,
and flash chromatographed (Si0,, heptane:EtOAc, 2:1) to give 21 mg of the intermediate
lactam,

[0214] The intermediate lactam was talen up in dioxane and added to a mixture
of TiCly (0.19 mL, 0.19 mmol, 1 M in toluene) and piperazine (73 mg, 0.85 mmol) in
dioxane at 50°C. The resultirig mixture was stirred at 100°C over night, and then allowed to
obtain room temperature. To the mixture was added aqueous HCI (1 mL, 2 M) and then the
aqueous phase was extracted with EtOAc (2 x 1 mL). To the aqueous phase was added
aqueous NaOH (2 mL, 2 M) and the resulting suspension was extracted with EtOAc (3 x
ImL). The combined organic phases were concentrated and purified by HPLC to give 9.8
mg of the title compound (189JO68) MS (ESH 313 (MHY). Purity for MH' (UV/MS)
100/98.

Example 66 —  8-Chloro-5-piperazin-1-vl-11H-benzo ido[2.3-¢][1.4]diazepine
{166JO63)
(‘NH
w5
N /__\
H N
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[6215] To a mixture of 5-chloro-2-nitroaniline (345 mg, 2 mmol) and pyridine
(162 pL, 2 mmol) in dioxane was added 2-chloronicotinyl chloride (352 mg, 2 mmol) and
the resulting mixture was stirred at room temperature for 2h. The mixture was diluted with
CH,Cl,, washed with saturated aqueous NaHCOs-solution, dried (Na;SO,), concentrated
and crystallised from MeOH to give 271 mg of intermediate diarylamine. To a mixture of
intermediate diarylamine (100 mg, 0.32 mmol) in EtOH (0.5 mL) was added a mixture of
K,;COs (220 mg, 1.6 mmol) and Na;S,0: (278 mg, 1.6 mmol) in water (0.5 mL) and the
resulting mixture was stirred for 1 h at room temperature. The mixture was concenirated
and the residue taken up in EtOAc/H;O and separated. The organic phase was dried
(Na;S0,) and concentrated. The residue was taken up in xylene and heated to 130°C over
night, then diluted with EtOAc, washed with saturated aqueous NaHCOs-solution, dried
(Na,SQ,), concenirated and flash chromatographed (SiQ;, heptane:EtOAc) to give
intermediate lactam. The intermediate lactam was taken up in dioxane and added to a
mixture of TiCl, (187 pL, 0.187 mmol, 1 M in toluene) and piperazine (73 mg, 0.85 mmol}
in dioxane at 50°C. The resulting mixiure was stirred at 100°C over night, and then allowed
to obtain room temperature, To the mixture was added aqueous HCI (1 mL, 2 M) and then
the aqueous phase was exfracted with EtOAc (2 x 2 mL). To the aqueous phase was added
aqueous NaOH (2 mL, 2 M) and the resulting suspension was extracted with EtOAc (3 x 1
mL). The combined organic phases were concentrated and purified by HPLC to give 20 mg
of the title compound (166J063). MS (ESI) 314 (MH). Purity for MH™ (UV/MS) 100/99.
Example 67 — 2-Chlore-10-piperazin-1-yl-SH-dibenzo[ b, flazepin (189J039)

QH
C O \_

N
H

[0216]) To a mixture under Axr of 2-chloro-5-(4-methoxybenzyl)-5,11-
dihydrodibenzo[4,f]azepin-11-one (1893027) (150 mg, 0.41 mmol) in CH,Cl; (10 mL) at —
75°C was added TiCls (0.60 mL, 0. 60 mmol, 1 M in toluene) and the resulting mixture was
stirred for 1 h. The mixture was diluted with saturated aqueous NH,4Cl-solution and CH;Cl,
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and the mixture was allowed to obtain room temperature and the phases were separated.
The aqueous phase was extracted with CH;CL (1 x 10 mL) and the combined organic
phases were dried (Na;S0O4} and concentrated to give crude protected product (90 mg,
90%), that was used in the next step without further purification.

[0217] To a solution of TiCly; (0.18 mL, 0.18 mmol, 1 M in toluene) and
piperazine (283 mg, 3.3 mmol)} in dioxane (4 mL}) at 50° was added crude protected product
(80 mg, 0.33 mmol) and the resulting suspension was stirred at 100°C for 1.5 h. The
mixture was allowed to obtain room temperature, then it was diluted with EtOAc, washed

with saturated aqueous NaHCOs-solution, dried (Na;SO,), concentrated and flash

chromatographed (ALO;, CH,Cl,:MeOH, 1:0-25:1) to give 64 mg (63%) of the title
compound (189J039). MS (ESI) 312 (MH"). Purity for MH' (UV/MS) 97/95.
Example 68 — 8-Chloro-11-(pinerazin-1-vl)-dibenzo[5,f][1.4]thiazepine (189J0Q16

[0218] To a mixture of 8-chloro-10H-dibenzo[b f][1,4]thiazepin-11-one
(1891013) (38 mg, 0.15 mmol) and N,N-dimethylaniline (46pL, .36 mmol) in toluene was
added POCl; (27 pL, 0.29 mmol) and the resulting mixture was stirred for 2 h at 100°C,
and then concentrated. Toluene (2 mL) and piperazine (62 mg, 0.73 mmol) were added, and
the resulting mixture was stirred at 100°C for 3 h, and then allowed to obtain room
temperature. To the mixture was added aqueous HCl (1 mL, 2 M) and then the aqueous
phase was exiracted with EtOAc (2 x 2 mL). To the aqueous phase was added aqueous
NaOH (3 mL, 2 M) and the resulting mixture was extracted with EtOAc (3 x 3 mL). The
combined organic phases were concentrated and purified by HPLC to give 6.6 mg of the
title compound (1897016). MS (EST) 330 (MH"). Purity for MH"™ (UV/MS) 99/98.

73-



,0,01Aig 99 8 StVT 15E ZE 9 QUERN
2,7-Dichloro-11-(piperazin-1-y1)-5H-dibenzo[b,e][1,4]diazepine (1661085F1)
2-Chloro-11-(piperazin-1-y1)-5H-dibenzorb, el [1,41diazepine (166J085F6)
2,8-Dichloro-11-(piperazin-1-y1)- 58 -dibenzo[b,e][1, 4]d|azep|ne (166J085F2) 8-Bromo- 2

-chloro-11-(piperazify, L5k 0836 Apine (1897031
2-Chloro-11-(pipera2in-l-y1 T azepine (I 6 6J085F7)

[0219] A mixture of  8-chloro-10H-dibenzo[4,/][1,4]oxazepin-11-one
(1897029C) (17 mg, 0.069 mmol) and 2,4-bis(4-methoxyphenyl)-1,3-dithia-2,4-
diphosphetane-2,4-disulfide (16 mg, 0.040 mmol) in toluene (2 mL) was heated in capped
tube using microwave assisted heating (130°C, 20 minutes). The reaction mixture was

~ cooled to room temperature and Mel (18 pL, 0.29 mmol) was added and the resulting
mixture was heated in capped tube using microwave assisted heating (120°C, 20 minutes).
The mixture was concentrated and the residue was taken up in pyridine (2 ml) and
piperazine (25 mg, 0.29 mmol) was added. The resulting mixture was heated in a capped
tube at 130°C over night then using microwave assisted heating (160°C, 30 minutes). The

mixture was concentrated, diluted with EtOAc and washed with water. The organic phase

was applied onto a SCX-2 ion exchange column. The column was washed with MeOH, and
then the product was eluted with NH; (7 N in MeOH) to give 9.0 mg (57%) of the title
compound (189J031). MS (ESI) 314 (MH"). Punty for MH" (UV/MS) 92/100.

Example
(189J047)
N/
()

[0220] A mixture of  8-chloro-10H-dibenzo[5,f][1,4]oxazepin-11-one
(189J029C) (30 mg, 0.069 mmol) and 2,4-bis(4-methoxyphenyl)-1,3-dithia-2,4-
diphosphetane-2,4-disulfide (29 mg, 0.040 mmol) in toluene (2 mL) was heated in a capped

tube using microwave assisted heating (130°C, 20 minutes). The reaction mixture was
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6-CWoro-11-(piperazia-1-y1)-8-12-ifluoromethyl-5//- dibenzo[b,e][1,4]diazephic (189.1077-13)
7-Chloro-11-(pip erazin-1-y1)-5H-dibenzo ej[1,41diazepine (160FE35B) W9Ca.109D
awclezerp[i/T][og]ozuoqgrp-H5-0A-T-ufzeioc10)- T [-ammo- T-oulores (aOtad09 ) ouplaielp

T][a cnoznallp-gc-Qii- I-up-B.1.94J)- | i-Wpout-z-owoig-s ! 4,8-D ichloro-1 | -(piperazin-1-y1)-5H-dibenzo
[be] [1,4] cliazepin E -Chlgro-2- =11 =(pi in-1-y1)-5H-dibenzq [b.e] [} 4]diazepine
(160FF41B) j8-0%@%%%%-ig’f?i%%{élfa%?ﬁ-ﬁag?éﬁ%it@gga‘z%égféf?é” ﬁ,ﬁ?ﬂfi%%%n%g({%%éﬁ 2A-F3)
2-Bromo-8-caloro- PHX{Bip e¥eiziisates in-sprdibehe ofing a)iFtodluiessisipd hepbios H28 A r¥) minges).

The mixture was concentrated and the residue was taken up in pyridine (2 mL) and

piperazine (24 mg, 0.29 mmol) was added. The resulting mixture was heated in a capped
tube at 130°C over night then heated using microwave assisted heating (160°C, 30
minutes). The mixture was concentrated, diluted with EtOAc and washed with water. The
organic phase was dried (Na,SOj), concentrated and flash chromatographed (SiO.,
toluene:EtOAc:MeOH, 4:2:0-2:2:1) to give 8.9 mg of the title compound (189J047). MS
(BSI) 328 (MH"). Purity for MH" (UV/MS) 98/93.

Example 70 — 3-Chloro-6-piperazin-1-vi-11H-dibenzo[b,e]Jazepine (189J0O60

[0221] 3-Chloro-5,11-dihydro-dibenzo[ b, e]azepin-6-one (189J059) (25 mg, 0.1
mimnol) and piperazine were reacted according to GP4 to give 2.2 mg of the title compound
(189T060). MS (EST) 312 (MH"). Purity for MH" (UV/MS) 100/100.

Example 71 — General procedure 5 (GP5)

[0222] A mixture of a methyl aminobenzoic ester (2.0 mmol), a 2-
fluoronitrobenezene (1.0 mmol) and Cs;CO3 (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, HO, K,COs (0.69 g, 5 mmol) and Na;S;04 (0.87 g, 5 mmol) was
added to the EtOAc-phase and the resulting mixture was stirred vigorously for 1 h. The
aqueous phase was removed and the organic phase was washed with 1 M aqueous NaOH-
solution (2 x 5 mL) and then concentrated.

[0224] The residue was taken up in DMF (1 mL), toluene (4 mL) and Natl (60
mg, 1.5 mmol, 60% in mineral oil) was added and the resulting mixture was stirred at 80°C
over night, then quenched by addition of saturated aqueous NH.Cl-solution. The resulting
mixture was diluted with EtOAc, washed with 2 M aqueous NaOH-solution (2 x 5 mL),
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dried (N2;SO,4) and concentrated. The residue was taken up in dioxane and added to a
mixture of TiCly (1.1 mL, 1.1 mmol, 1 M in toluene) and piperazine (0.41 g, 5 mmol) in
dioxane at 50°C. The resulting mixture was stirred at 100°C over night, and then allowed to
obtain room temperature, To the mixture was added aqueous HCI (3 mL, 2 M) and then the
aqueous phase was extracted with EtOAc (2 x 4 mL). To the aqueous phase was added
aqueous NaOH (6 mL, 2 M) and the resulting suspension was extracted with EtOAc (3x 3
ml.). The combined organic phases were concentrated, dried (Na,SOy4) and purified by
HPLC.

Example 72 — 8-Bromo-11-{piperazin-1-vl}-dibenzofh

NH
N
Br\‘@:N-‘
O

[0225] 5-Bromo-2-fluoronitrobenzene (220 mg, 1 mmol) and methyl 2-

hydroxybenzoate (304 mg, 2 mmol) were reacted according to GP3 to give 36 mg of the
title compound (189J048A). MS (ESI) 358 (MH"). Purity for MH* (UV/MS) 96/82.
Example 73 — 11-(Piperazin-1-yl)-dibenzo[ 5, f][1.4]oxazepine (189JO48B

(‘NH

co s

[0226] 2-fluoronitrobenzene (141 mg, 1 mmol) and methyl 2-hydroxybenzoate
(304 mg, 2 mmol) were reacted according to GPS5 to give 5.2 mg of the title compound
(189J048B). MS (EST) 280 (MH"). Purity for MH" (UV/MS) 99/99.
Example 74 — 7-Chloro-11-(piperazin-1-yb)-dibenzo[5,f][1.4]oxazepine (189T050A

e
Ies N
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[0227] 4-Chloro-2-fluoronitrobenzene (175 mg, 1 mmol) and methyl 2-

- hydroxybenzoate (304 mg, 2 mmol) were reacted according to GP35 to give 17 mg of the
title compound (189JO50A). MS (ESI) 314 (MH"). Purity for MH™ (UV/MS) 100/100.

Example 75 —  8-Chloro-3-methoxy-11-(piperazin-1-yl)-dibenzo[b

189J0O50B

[0228] 5-Chloro-2-fluoronitrobenzene (175 mg, 1 mmol) and methyl 2-hydroxy-
4-methoxybenzoate (364 mg, 2 mmol) were reacted according to GPS5 to give 6.8 mg of the
title compound (189J050B). MS (ESI) 344 (MH"). Purity for MH" (UV/MS) 94/86.
Example 76 —  8-Bromo-3-methoxy-11-(piperazin-1-yl)-dibenzo[b

(189JO50D})

1.4]oxazepine

[0229] 5-Bromo-2-fluoronitrobenzene (220 mg, 1 mmol) and methyl 2-hydroxy-
4-methoxybenzoate (364 mg, 2 mmol) were reacted according to GP35 to give 14 mg of the
title compound (189J050D). MS (ESI) 388 (MH"). Purity for MH* (UV/MS) 100/100.
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Example 77 — 3-Methoxy-11-(piperazin-1-y)-dibenzo[5.f1[1.4]oxazepine (189050

NH

()

St

O
/

[0230] 2-Fluoronitrobenzene (141 mg, 1 mmol) and methyl 2-hydroxy-4-
methoxybenzoate (364 mg, 2 mmol) were reacted according to GP5 to give 33 mg of the
title compound (189JO50E). MS (ESI) 310 (MH"). Purity for MH" (UV/MS) 100/100.
Example 78 — _ 7-Chloro-3-methoxy-11-(piperazin-1-yl)-dibenzo[b

189JO50F

NH

()

foot

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 (189TOS0F). MS (ESD) 344 (MH"). Purity for MH" (UV/MS) 98/96.

(189J050H)

[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 (1897050H). MS (EST) 328 (MH"). Purity for MH" (UV/MS) 100/100.
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Example 80 —  8-Bromo-4-methyl-11-(piperazin-1-yl)-dibenzo[b.f][1,4]oxazepine

189J051A

MNH

()

o

[0233] 5-Bromo-2-fluoronitrobenzene (220 mg, 1 mmol)A and methyl 2-hydroxy-
3-methylbenzoate (332 mg, 2 mmol) were reacted according to GP5 to give 20 mg of the
title compound (189J0514). MS (ES) 372 (MH"Y). Purity for MH" (UV/MS) 100/100.
Example 81 — 4-Methyl-11-(piperazin-1-y1)-dibenzo[b,f][1.4]oxazepine (183JQ51B

@H

[0234] 2-Fluoronitrobenzene (141 mg, 1 mmol) and methyl 2-hydroxy-3-
methylbenzoate (332 mg, 2 mmol) were reacted according to GP5 to give 1.8 mg of the title
compound (1897051B). MS (ESI) 294 (MH"). Purity for ME" (UV/MS) 99/98.

Example 82 —  2-Bromo-8-chloro-11-(piperazin-1-yl)-dibenzo[5,fI[1.4]oxazepine
(189J0O51D)
(‘ NH
W
Cl Naz
@ Br

O

[0235] 5-Chloro-2-fluoronitrobenzene (175 mg, 1 mmol) and methyl 5-bromo-
2-hydroxybenzoate (462 mg, 2 mmol) were reacted according to GPS5 to give 21 mg of the
title compound (189J051D), MS (EST) 392 (MH"). Purity for MH" (UV/MS) 100/100.
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111 e--(NICN F 1Z6ri Cf.) Cr) 'ntfl 617 9 1617 3,7-Dichloro-1 | -(piperazin-1-y1)-5H-diben20[b,
e][1,4]diazepinc (160FE58D1)

Example 83 — 2,8-Dibromo-11-(piperazin-1-y1)-dibenzo[b,f][1.4]oxazepine (189JO51E)

(\NH

"ty

[0236] 5-Bromo-2-fluoronitrobenzene (220 mg, 1 mumol) and methyl 5-bromo-

2-hydroxybenzoate (462 mg, 2 mmol) were reacted according to GP5 to give 0.7 mg of the
title compound (189JO51E). MS (EST) 436 (MH"). Purity for MH" (UV/MS) 94/99.
Example 84 — 2-Bromo-11-{piperazin-1-yl)-dibenzo[b,f1[1.4]oxazepine (189JO51F

S
cae

[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 (189T051F). MS (ESI) 358 (MH"). Purity for ME* (UV/MS) 95/99.

(189J051G)

N
CI/[>E Br

[0238] 4-Chloro-2-fluoronitrobenzene (175 mg, 1 mmol) and methyl 5-bromo-
2-hydroxybenzoate (462 mg, 2 mmol) were reacted according to GP5 to give 17 mg of the
title compound (189J051G). MS (ESI) 392 (MH"). Purity for ME" (UV/MS) 100/100.
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R-Rrnmo-3-chloro-1 1 -(n ine razin- 1 -v11-5 H'-dill en zo rh. el 11 _LI-Idiazenin
3-Chloro-11-(piperazin-1-0-5H-dibenzolb,e][1,41diazepthe (160FE58D6)
3-Chloro-11-(piperazin-1-y1)-8-trifluorornethyl-5H- clibenw|p, €] azepiae (160FE58D7)
2-Methy1-11-(piperazin-1-y1)-5H-diben2o0l[b,e][1,4]diazepine (L60FE58EG)
2:Methy1-11-(pipetagfoy1) getrifluoromethyl it dbensorb CUAOEESAET) & Cporg- L meliy-1 |
-(piperazin-1-y1)-5/- nzo {0 ejtH4fdiazepme (To0FET4C)
1,8-Dichloro-11-(pifeé&fla4ay1)-5H-dibenzolb,e] [1,4]diazepine (203FE03)
7,8-Dichloro-11-(piperazin-1-y1)-511-dibenzolb,e][1,4]diazepine (1661028)
11-(Piperazia-1-y1)-8-trifiuoromethyl-5H-dibenzo[b, el [1,4]di ine (166J023)
11-(Piperazin-1-y1)-5H-dihenzo[b,4[lAcliazepine 160FE194)\ (D©1,44091)

ouiclace.rplyi][04]0ZCIOCU-Hc-Cpc-1-Eq213.160€D-T. |- Y41 F11 -(Piperazin- 1 -y1)-5H-dibenzo [b ,
8] [1,4]chazepine-8-carbonitrile (160FE19D) F

o]

[0239] 2-Fluoro-3-nitrobenzotrifluoride (209 mg, 1 mmol) and methyl 2-
hydroxybenzoate (304 mg, 2 mmol) were reacted according to GP5 to give 19 mg of the
title compound (1897054A). MS (EST) 348 (MH"). Purity for MH" (UV/MS) 100/100.
Example 87 — 4-Methyl-11-(piperazin-1-y1)-8-trifluoromethyl-dibenzo[, f1[1.4]oxazepine

1897054C

s

[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 (189T054C). MS (ESI) 362 (MH"). Purity for MH"* (UV/MS)
100/100.

Example 88 — 8-Fluoro-11-(piperazin-1-yl)-dibenzo[b,f][1.4]oxazepine (183JO54F)

NH

()
F N——
Qob
[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 (189TO54E). MS (ESI) 298 (MH"), Purity for MH'* (UV/MS) 100/100.
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8-Methyl-11-(piperazin-1-y1)-5H-dibenzolb,e][1,41diazepine (1L60FEI9F)

Example 89 —  8-Fluoro-3-methoxy-11-(piperazin-1-vl)-dibenzo[b 1] 1.4]oxazepine
189J0O54F

-
- b

[0242] 2,5-Difluoronitrobenzene (159 mg, 1 mmol) and methyl 2-hydroxy-4-
methoxybenzbate (364 mg, 2 mmol) were reacted according to GP5 to give 9.8 mg of the
title compound (189J054F). MS (ESI) 328 (MH"). Purity for MH" (UV/MS) 100/100.
Example 90 —  8-Fluoro-4-methyl-11-(piperazin-1-yl
(189J054G)

NH

F(\;[:j%:‘3

[0243] 2,5-Difluoronitrobenzene (159 mg, 1 mmol) and 2-hydroxy-3-
methylbenzoate (332 mg, 2 mmol) were reacted according to GP5 to give 9.8 mg of the title
compound (189J054G). MS (ESI) 312 (MH"). Purity for MH" (UV/MS) 100/100.

Example 91 -  2-Bromo-8-fluoro-11-(piperazin-1-yl}-dibenzo[,f][1.4]oxazepine

(189J0O54H)

(‘NH

T

[0244] 2,5-Difluoronitrobenzene (159 mg, 1 mmol) and methyl 5-bromo-2-
hydroxybenzoate (462 mg, 2 mmol) were reacted according to GP5 to give 11 mg of the
title compound (189T054H). MS (ESI) 376 (MH"). Purity for MH" (UV/MS) 100/100.
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Example 92 — 8-Methvl-11-(piperazin-1-yD-dibenzo[5,[1.4]oxazepine {189J0O58A

(‘NH

o

[0245] 4-Fluoro-3-nitrotoluene (155 mg, 1 mmol) and methyl 2-

hydroxybenzoate (304 mg, 2 mmol) were reacted according to GPS5 to give 24 mg of the
title compound (189T058A). MS (ESI) 294 (MH*) Purity for MH" (UV/MS) 100/98.

(189JO58B)
NH
@Q;}
/O

[0246] 4-Fluoro-3-nitrotoluene (155 mg, 1 mmol) and methyl 2-hydroxy-4-
methoxybenzoate (364 mg, 2 mmol) were reacted according to GP5 to give 27 mg of the
title compound (1897058B). MS (ESI) 324 (MH"). Purity for MH" (UV/MS) 100/98.
Example 94 — 4,8-Dimethyl-11-(piperazin-1-yl)-dibenzo[5,f][1.4]oxazepine (189JO58C)

@H

[0247] 4-Fluoro-3-mitrotoluene (155 mg, 1 mmol) and methyl 2-hydroxy-3-
methylbenzoate (332 mg, 2 mmol) were reacted according to GP5 to give 24 mg of the title
compound (189J058C). MS (EST) 308 (MH"). Purity for MH" (UV/MS) 100/98.
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Example 95 — 3-Methoxv-11-(piperazin-1-vy1)-8-trifluoromethyl-dibenzo[5,fI[1.4]oxazepine

(1891062A)

geeg

[0248] 2-Fluoro-3-nifrobenzotrifluoride (209 mg, 1 mmol) and methyl 2-
hydroxy-4-methoxybenzoate (364 myg, 2 mmol} were reacted according to GP5 to give 12
mg of the title compound (189J7062A). MS (ESI) 378 (MH"). Purity for MH™ (UV/MS)
100/95.

Example 96 — 2-Bromo-11-{piperazin-1-y1)-8-trifluoromethvl-dibenzo[5,/[ 1.4]oxazepine

(1897062B)

(\NH
iF\CE
[0249] 2-Fluoro-3-nitrobenzotrifluoride (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 (1897062B). MS (ESI) 426 (MK, Purity for MH" (UV/MS) 100/100.
Example 97 — 6-Chloro-11-(piperazin-1-vl)-dibenzol 5, A1[1.4|oxazepine 1897069

(“NH

@C@

[0250] 3-Chloro-2-fluoronitrobenzene (352 mg, 2 mimol) and methyl 2-
hydroxybenzoate (453 mg, 3 mmol} were reacted according to GP5 to give 57 mg of the
title compound (189J069). MS (EST) 314 (MH "), Purity for MH™ (UV/MS) 100/100.
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Example 98 — General procedure 6 (GP6)

[0251] A mixtuire of a methyl aminobenzoic ester (1.0 mmol), a 2-
fluoronitrobenezene (0.5 mmol) and Cs;CO; (0.33 g, 1.0 mol) in DMF (3 ml)) was stirred
at 40°C for 2 h. The mixture was diluted with EtOAc (10 mL) and washed with 2 M
aqueous NaOH-solution (2 x 5 mL), dried (Na,SO.), concentrated, flash chromatographed
(Si0,, toluene:heptane:EtOAc-system), and concentrated. The residue was taken up in THF
(4 mL), 1 M aqueous LiOH (3 mL) was added and the resulting mixture was stirred at 80°C

for 1 h, and then allowed to obtain room temperature. 2 M aqueous HCl was added until a

pH of 2 was reached. The aqueous phase was exiracted with EtOAc (3 x). The combined
organic phases were dried (Na;SO4) and concentrated. The residue was taken up in EtOH
and a mixture of K,CO5 (0.35 g, 2.55 mmol) and NapS204 (0.44 g, 2.5 mmol) in water was
added and the resulting mixture was stirred for 1 h. The mixture was diluted with water and
washed with 1 M aqueous NaOH-solution (2 x 5 ml) and then dried (Na;SQO4) and
concentrated.

[0252] The residue was taken up in CH3;CN, 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide  hydrochloride (143 mg 0.75 mmol), 1-
hydroxybenzotriazole hydrate (160 mg, 0.75 mmol), triethylamine (311 uL, 2.25 mmol),
and N,N-dimethylaminopyridine (catalytic amount) were added. The resulting mixture was
heated in a capped tube using microwave assisted heating (140°C, 10 min). The mixture
was diluted with EtOAc, washed with saturated aqueous NaHCOj3-solution, dried (Na;SOy)
and concentrated. The residue was taken up in dioxane and added to a mixture of TiCls
(0.55 mL, 0.55 mmol, 1 M in toluene) and piperazine (0.22 g, 2.5 mmol) in dioxane at
50°C. The resulting mixture was stirred at 100°C over night, and then allowed to obtain
room temperature. To the mixture was added aqueous HCI (3 ml, 2 M) and then the
aqueous phase was extracted with EtOAc (2 x 4 mL). To the aqueous phase was added
aqueous NaOH (6 mL, 2 M) and the resulting suspension was extracted with EtOAc (3 x
3mL). The combined organic phases were concentrated and purified by HPLC.

Example 99 -  2-Bromo-8-methyl-11-(piperazin-1-vl}-dibenzo[5,f][1.4]oxazepine
(189JO63A)
(’“NH
.
Nz
\O: Br



e--- .0 EZffoadog T) onidozelp eq_juzuagrp-HT T-14- T-urzmadTd-9-otodid-E
2-(H-TrifluoTomethanesulfonyloxy)-11-(piperazin-1-y1)-5H- -8 dibenzorb,el r1,41diazepine (160FE13A) T
ajog andar,exo[v" T][a'cdozatqw 11--H5-(IA-1-ulz19c4cl)-1 I-(Cx01AlloRns9T-reiftaluciontilln-Z |
8-Chloro-2-(trifluoromethanesidfonyloxy)-11-(piperazin-1-y1)-5H- -2 dibeEzorb,el[1,41diazepine
(160FE13C) 8-(Ttifluoromethanesulfonyloxy)-11-(piperazin-1-y1)-5H- 19 dibeazo[byel[1,41diazepine
(160FE13D) 11-(Piperazin-1-y1)-dibenzorAn[1,4]thiazepin (160FE17A) 4 11 -(Piperazin-1
-y1)-2,3-dihydro-1,4- beni@%@éimo[ﬁ“ﬁlﬂ%%m@l@ﬁz@&ﬁﬁep(?rﬁ (780 prg3)methyl 5-bromo-2-

:\EIB' é:8hIChliT (54H dﬁ?@?&?ﬁ%&tékﬁ[ﬂzﬁ@ pnﬁrﬂaw%ememaei&a&rdﬁ Tﬁaa@PG]tozgﬁjdanrlﬁg(lsﬁ(%E#g[gT)
oro me [ -1- vozffdo
an-pLiaz- zIp[VT][altEfl} !%5?8&@@@%@5&?% ﬁ#@@oﬁpﬂ\%‘&&%@p&%@g&@g@@ltamp T-t
T-owetna-DitpouryHEith A : Bl -y1)-dibenzo[b f1[1.4] oxazepine
{189]063B)

[0254] 4~Chloro-2-fluoronitrobenzene (88 mg, 0.5 mmol) and methyl 2-
hydroxy-3-methylbenzoate (166 mg, 1 mmol) were reacted according to GP6 to give 24 mg
of the title compound (189J063B). MS (ESI) 328 (MH"). Purity for MH" (UV/MS)
100/100.

Example 101 — 8-Phenyl-11-(piperazin-1-yl)-dibenzo[b /][ 1.4]oxazepine (1897064}

s
D

0

[0255] To a mixture of 8-bromo-10H-dibenzo[d,f][1,4]oxazepin-11-one
(189J036) (30 mg, 0.12 mmol), benzene boronic acid (18 mg, 0.15 mmol) and K,CO; (34
mg, 024 mmol) in deoxygenised toluene/EtOH/HL,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 BtOAc, washed with saturated aqueous NaHCOs-solution, dried (Na;SQj) 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 TiCly (0.27 mL, 0.27 mmol, 1 M in toluene)
and piperazine (0.103 g, 1.2 mmol} in dioxane at 50°C. The resulting mixture was stirred at

100°C over night and then allowed to obtain room temperature. To the mixture was added
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N'-(8-Fluoro-5H-dibenzo[b,e][1,41diazepine-11-y1)-NN-dimethyl-elhane- 7 1,2-diarnine (I 60FE20D)
N'-(8-Chlore-5H-dihenzo[byel 1-1,4]diazepiue-11-y1)-N-methyl-ethane-1,2- 15 1 la a

aqueous HCI (3 ml, 2 M) and then the aqueous phase was extracted with EtOAc (2 x 4
mL). To the aqueous phase was added aqueous NaOH (6 mL, 2 M) and the resulting
suspension was extracted with EtOAc (3 x 3 mL). The combined organic phases were
applied onto a SCX-2 ion exchange column. The column was washed with MeOH, and then
the product was eluted with NH; (7 N in MeOH) concentrated and purified by HPLC to
give 16 mg of the title compound (189J064). MS (BSI) 356 (MH"). Purity for MH"
(UV/MS) 100/99.

Example 102 — 8-Chloro-11-(piperidin-4-yl)-5H-dibenzo[b.e][1.4]diazepine(160FE67A)

NH
N: é ;
H

[0256] 4-CBZ-piperidylzinc iodide (generated from of 4-CBZ-piperidyl iodide

(345 mg, 1.0 mmol) using zinc metal and dibromoethane) (0.8 mmol) was added at 50°C to
a solution of 8,5-dichloro-5H-dibenzo[b,e][1,4]diazepine (160FE64) (106 mg, 0.4 mmol)
and PACL,(PPhs), (18 mg, 0.04 mmol) in dry THF (2 ml). The reaction was shaken for 16 h
and then quenched by the addition of aqueous saturated NII;Cl-solution. The resulting
mixture was extracted twice with ether and the combined ethereal phases were washed with
brine and dried (Na;SO,). Filtration followed by concentration at reduced pressure of the
organic phase gave a crude product. BBr; (100 pl) added at —30°C was added to the crude
product dissolved in CH,Cl; (1 ml). The reaction temperature was then slowly increased to
0°C. TLC indicated complete conversion of the starting material and Et;N, H;O and
EtOAc were sequentially added to the reaction mixture. The organic phase was washed
with brine and dried (Na;SO,). Filtration followed by concentration at reduced pressure
gave a crude product, which was purified by HPLC to give 2.3 mg of the title compound
(160FE67A). MS (ESI) 312 MH"). Purity for MH" (UV/MS) 99/96.
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Example 103 - 5-Benzyl-8-chloro-11-(piperidin-4-v}-5H-dibenzo[b,][ 1.4'diazepine
160FE67B

NH

N

D

[0257] 4.4 mg of the title compound (160FE67B) was isolated as a by-product
in the synthesis of Example 102. MS (ESL) 402 (MH"). Purity for MH" (UV/MS) 85/87.
Example 104 — General procedure 7 {GP7)

[0258] A mixture of a 2-aminobenzoic acid (1 eq.), a 2-fluoronitrobenezene (2
eq. or 3 eq.) and K;COs (3 eq.) in DMF was heated to 100° for 2 hour then allowed to
obtain room temperature. The organic phase was extracted with 0.1 M aqueous NaOH-
solution (3 x). The combined aqueous phases were acidified with 4 M aqueous HCl and
extracted with BtOAc (3 x). The combined organic phases were dried (Na;SOy4) and
concentrated. The residue was taken up in EtOH and a solution of K;CO; (5 eq.) and
NazS;04 (5 eq.) in water was added and the resulting mixture was stirred for 1 h. The
mixture was concentrated and the residue taken up in EtOAc. The mixture was acidified
with aqueous HCI (2 M) and then the aqueous phase was extracted with EtOAc (3 x) and
the combined organic phases were concentrated.

[0259] The residue was taken up in xylene and the resulting mixture was stirred
at 130°C over night. The mixture was diluted with EtQOAc, washed with saturated aqueous
NaHCOjs-solution, dried (Na;SQg), concentrated, and flash chromatographed (SiO,,
heptane:BtO Ac system)

Example 105 — 8-Bromo-3.10-dihydro-dibenzo[5.¢]{1.4]diazepine-11-one (166J0O31

Ro

I

I=
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[0260] 5-Bromo-2-fluoronitrobenzene (1.6 g, 7.4 mmol) and 2-aminobenzoic
acid (0.50 g, 3.6 mmol) were reacted according to GP7 to give 331 mg of the title
compound (166J031). MS (ESI) 289 (MH"). Purity for MH" (UV) 93%.

Example 106 — 5,10-Dihydro-dibenzo[5,e][1.4]1diazepine-11-one (160FE15A

s

[0261] 2-Fluoromtrobenzene (847 g, 6 mmol) and 2-ammobenzoic acid (274

mg, 2.0 mmol) were reacted according to GP7 to give 130 mg of the title compound
(160FE15A).
Example 107 — 8-Fluoro-5,10-dihvdro-dibenzo[ ,2][1.4]diazepine-11-one (160FE15C

H O
| Nb
N
H

[0262] 2,4-Difluorenitrobenzene (0.96 g, 6 mmol) and 2-amincbenzoic acid

(274 mg, 2.0 mmol) were reacted according to GP7 to give 100 mg of the title compound
(L60FE15C).
Example 108 — 8.5-Dichloro-5H-dibenzo[5,e][1.4]1diazepine (160FEGA4)

Ci
N: 2 >
H

[0263] N,N-dimethylaniline (5.1 ml, 40 mmol) and phosphorus oxychleride (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 ml). The mixture was shaken at 95°C for 2h.

The temperature was then decreased and the excess N,N-dimethylaniline and phosphorus
oxychloride were removed at reduced pressure using an oil pump. The remaining oil was
dissolved in dioxane (20 ml} and aqueous Na;COs-solution (10 ml, 2 M) was added. The
two-phase mixture was shaken at 80°C for 30 min. The temperature was then decreased and

ether was added to the reaction mixture. The ethereal phase was washed with saturated
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aqueous NaCl-solution, dried (I\IaZSO4) and finally concentrated at reduced pressure. The
obtained oil crystallized upon standing at room temperature. Recrystallization (heptane-
ether) gave 1.8 g (69 %) of the title compound (160FE64). "H NMR (CDCls) § 7.61 (dd, 1
H,J=14,78Hz),731(dt, 1 H,J/=15,8.0Hz),7.15(d, 1 H, /=2.5Hz), 7.02 (m 2 H),
6.66 (dd, 1 H, J=1.0, 7.8 Hz), 6.58 (d, | H, J=8.4 Hz), 4.94 (bs, 1H). ’C NMR (CDCl,)
8 157.2, 152.4, 140.3, 138.9, 134.0, 131.9, 129.7, 128.5, 128.0, 127.0, 123.5, 121.0, 119.8.
Example 109 — 8-Chloro-1 1-meth[lsu]fanvl-SH-dibenzo[b,e][1.41diazeni.ne( 166JO50)

peed

[0264] A mixture of 8-chloro-3,10-dihydro-dibenzo[b,e][1,4]diazepine-11-one

(500 mg, 2.05 mmol) and 2,4-bis(4-methoxyphenyl)-1,3-dithia-2,4-diphosphetane-2,4-
disulfide (480 mg, 1,19 mmol) in toluene (4 mL) was heated in a capped tube in a
microwave oven (120°C, 30 minui:es). The mixture was chromatographed (SiO,,
heptane:EtOAc, 2:1) to give 599 mg of the intermediate thiolactam. To a mixture of the
intermediate thiolactam in THF (10 mL) was added Mel (633 pl., 10.3 mmol) and the
resulting mixture was heated at reflux for 4 h. The mixture wa; concentrated to give 610
mg of the crude title compound (166J050) (purity 50%).

Example 110 — N N-diethyl(2-bromobenzyl)amide (189J0O10

NN
Br I\

[0265] To a mixture of 2-bromo benzoylchloride (3.5 g, 16 mmol) in CH,Cl,
(50 mL) at 0°C was added diethylamine (3.2 mL, 32 mmol) drop-wise and the resulting
mixture was allowed to obtain room temperature. After 30 minutes, water was added, the
mixture was diluted with CH,Cly, washed with saturated aqueous NaHCOs-solution and
saturated aqueous NHyCl-solution, dried (NaxSO,) and concentrated to give 3.9 g (95%) of
the title compound (189J010). "H NMR (CDCl3) 6 7.54 (v, 1 H), 7.32 (m, 1 H), 7.22 (m, 2
H),3.79 (m, 1 H), 3.33 (m, 1 H),3.13 (m, 2 H), 1.26 (t, 3H, /=7.2Hz), 1.05(t, 3 H, J=
7.0 Hz). ®C NMR (CDCl,) 5 168.5, 139.0, 132.8, 130.0, 127.61, 127.59, 119.3, 42.8, 39.0,
14.0,12.6
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Example 111 — 2[(4-Chloro-2-methylphenyl)-(4-methoxybenzyl)-amino ] -N,.N-
diethvlbenzamide (189J026)

Cl

[0266] To a mixture of N,N-diethyl(2-bromobenzyl)amide (189J010) (1.41 g,
5.50 mmol) and 4-chloro-2-methylaniline (1.01 g, 7.15 mmol) in deoxygenised toluene (14
mL) was added NaO'Bu (0.74 g, 7.7 mmol), rac-BINAP (110 mg, 0.17 mmol) and
PJd(OAc), (18 mg, 0.08 mmol) and the resulting mixture was stirred under Ar for 14 h at
80°C. The mixture was filtered through celite, concentrated and flash chromatographed
(810, heptane:FtOAc, 10:1-4:1) which gave unprotected intermediate ketone (1.50 g)
containing about 15% impurities. '

[0267] The mixture containing the intermediate was dissolved in DMF (20 mL).
p-Methoxybenzyl chloride (0.90 mL, 6.6 mmol} was added and then NaH (0.23 g, 5.6
mmol, 60% in mineral oil) was added portions-wise. The resulting mixture was stirred at
room temperature for 1 h, and then quenched by addition of saturated aqueous NaHCO;-
solution. The mixture was diluted with EtOAc, washed with saturated aqueous NaHCOs-
solution, dried (Na,SOy4), concentrated and flash chromatographed (SiO,, toluene: EtQAc
10:1) to give 1.66 g (68%) of the title compound (189J026). "H NMR (CDCls) 8 7.35 (1, 2
H), 7.20 (m, 1 H), 7.09-6.99 (m, 4 H), 6.91 (m, 2 H), 6.80 (i, 2 ), 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) 5 169.6, 158.7, 146.53, 146.51,
137.0, 131.3, 130.9, 130.4, 129.6, 129.3, 128.7, 127.8, 127.4, 126.3, 122.8, 121.4, 114.0,
57.1, 55.3, 43.3, 39.0, 19.1, 13.9, 12.9. MS (ESI) 437 (MH").
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L, (160FE3313) 8-Chloro-11-(3-naethyl-piperazin-1-y1)-5H-dibenzolb,e][1,4]diazepine (160FE38)
8-Chloro-11-(3-phenyhpiperazin-1-y1)-5H-dibenzo[b,e][1,4]diazepine (160E45)
8-Chloro-5-methyl-11- (plperann -1-y0-5H- dlbenzo[b e][1, 4]d|azep|ue (1897025A) -
8-Cbloro-5-berzy 11- )i

8-Todo-11-(piperazii®y )5t ‘ 2ine ‘ ‘

aundaz-elp[vi][2' cﬂlﬂl@ﬂd -ac-(bt- -ulzendlc 1)- -olortio-8-opopz (E30168 I) 0197497,3119[4. Tire
'9192139c11P-HS-V-I-W2nodicf)-11-PCE011(1-8 | (H6901991) andany[V j] [d'q]
ozuaqw-Hcr(vt-p-ulloildiouu)- r j-atorgD-8

2 m—ll)on

O

[0268] To a mixture of diisopropylamine (1.09 mL, 7.8 mmol) and N,N,N,N-
tetramethylenediamine (1.17 mL, 7.8 mmeol) in dry THF (19 mL) at -20°C was added n-
Buli (5.54 mL, 1.4 M in hexane) and the resulting mixture was stitred at —20°C for 5
minutes. Then a mixture of 2[(4-chloro-2-methylphenyl)-(4-methoxybenzyl)-amino]-N, N-
diethylbenzamide (189J026) (1.36 g, 3.1 mmol) in dry THF (38 mL) was added and the
resulting mixture was stirred at -20° for 4 h. The reaction was quenched by addition of
saturated aqueous NH;Cl-solution. The mixture was diluted with EtOAc, washed with
water, dried (Na;SOy), concentrated, and flash chromatographed (SiOs, toluene:heptane,
7:1-1:0) to give 665 mg (59%) of the title compound (189J027). 'H NMR (CDCls) & 8.15
(dd, 1 H, /= 1.8, 8.0 Hz), 7.43 (m, 1 H), 7.24 (m, 4 H), 7.17 (d, 1 H, J= 8.6 Hz), 7.12 (dd,
1 H,J=24, 8.6 Hz), 7.00 (dt, L H, /= 0.8, 7.0 Hz), 6.81 (m, 2 H), 5.09 (5, 2 H), 4.00 (s, 2
H), 3.75 (s, 3 H); *C NMR (CDCly) § 190.3, 159.1, 149.5, 146.2, 134.1, 1324, 1313,
131.1, 129.1, 129.0, 128.6, 127.3, 126.4, 123.4, 121.0, 118.5, 114.2, 55.5, 19.3. MS (ESD)

364 (MH)).

Example 113 — Z-G—Chloro-2—nitr0—ﬁhenvlsulfanvl)-benzoic acid methyl ester (189J009)

cl NO,
oL
@)LO/

[0269]  To a mixture of 5-chloro-2-nitroflucrobenzene (176 mg, 1 mmol) and
methyl thiosalicylate (275 uL, 2 mmol) in DMF (5 mL)} was added Cs;COs (652 mg, 2
ramol) and the resulting mixture was stirred at room temperature for 2 h. The mixture was
diluted with CH,Cly, washed with water, dried (Na;SQ,), concentrated and flash
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(V6901991) QIllftz17[141741][a (q]97-11P4IP-HS-01C-I-"IPT affirciO-8
5-Ally1-8-chloro-11-(piperazin-1-y1)-5H-dibenzo rb, el [1,4]diazepine (1661068) (890168T)
amdazerprviJra gjozaactrp-Fig-(g-T-afz-enchd)-I
8-Chloro-5-piperazin-1-y1-11H-bclizo[b]pyrido[2,3- e][l 4]d|azep|ne 1667063 (6EOf

681)tgag|e--C-d-a-c-moIIID Z iper dibenzorb,21[1 4]thiazoni 897016)
8-Chloro-11- (plperazmnT ycﬁféﬁb é%ﬁ?fl[%é%?a@ gbig B give %[)]0 TJJ ?922})) ]ie tItP
8-Chloro-11-(4- memmﬂonp@ramJD@)-Hbm[ﬂﬂplgﬂfo&ammdd—(ﬂB@l@ﬂ;), 7.94 (m, 1 H), 7.53-
7.46 (m, 3 H), 7.34 (dd, 1 H, 2.4, 8.6 Hz), 6.95 (d, 1 H, J = 8.8 Hz), 3.82 (s, 3 H).
Example 114 -- 2-(2-Amino-4-chlorophenylsulfanyl)-benzoic acid methyl ester (1897011

[0270] To a mixture of 2-(4-chloro-2-nitro-phenylsulfanyl)-benzoic acid methyl
ester (189J009) (232 mg, 0.72 mmol) in EtOH (5 mL) was added SnCl; 2H,0 (812 mg, 3.6
mmol) and the resulting mixture was stirred at 80°C for 2 h and then concentrated. The
residue was treated with ice, and then Na,CO; was added until a pH of 10 was reached.
EtQAc was added and the slurry was filtered through celite. The EtOAc-phase was washed
with water and brine, dried (Na;SO4) and concentrated to give 149 mg (70%) of the title
compound (189J011). "H NMR (CDCls) § 8.02 (dd, 1 H, J=1.6, 7.8 Hz), 7.39 (d, L H, J=
8.2Hz), 7.29 (m, 1l H), 7.15 (dt, 1 H, /=12, 7.8 Hz), 6.87 (d, 1 H, J=2.2 Hz), 6.80 (dd, 1
H,J=22,82Hz),6.76(dd, 1 H,J=1.2, 8.0 Hz), 3.96 (s, 3 H).
Example 115 — 8-Chloro-10H-dibenzo[b,f][1.4]thiazepin-11-one (189J013

o

[0271] A mixture of 2-(2-amino-4-chlorophenylsulfanyl)-benzoic acid methyl
ester (189J0O11) (149 mg, 0.51 mmol) and AlMes (355 pL, 0.71 mmol, 2 M in toluene) in
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 HCL
The organic phase was separated, dried {NazSQ,), concentrated and flash chromatographed
(beptane:EtOAc, 5:1-3:1) to give 38 mg (29%) of the title compound (189J013). MS (ESI)

262 (MH).
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Example 116 — 2-(Chloro-2-nitre-phenoxy}-benzoic acid methyl ester (189J029A)

[0272] Cs2CO3 (1.30 g, 4 mmol) was added to a mixture of 5-chloro-2-
nitrofluorcbenzene (352 mg, 2 mmol) and methyl 2-hydroxybenzoate (0.52 mL, 4 mmol) in
DMF (6 mL) and the resulting mixture was stirred at room temperature for 2 h. The mixture
was diluted with CH,Cl,, washed with water, dried (Na,SOy), concentrated and flash
chromatographed (SiO;, heptane:EtOAc, 10:1-4:1) to give 505 mg (82%) of the title
compound (189J029A). 'H NMR (CDCl3) 8 8.02 (dd, 1 H, /= 1.8, 7.8 Hz), 7.96 (d, 1 H, J
=19Hz), 7.59 (dt, 1 H, J=2.0, 7.6 Hz), 7.39 (dd, 1 H, J=2.5, 9.0 Hz), 7.24 (dt, 1 H, J=
1.2,7.6 Hz), 7.13(dd, 1 H,J=1.2, 8.0 Hz), 6.74 (d, 1 H, J=9.0 Hz), 3.77 (s, 3 H).
Example 117 — 8-Chloro-10H-dibenzo[5,f]{1.4]oxazepin-11-one (189JO29C

H O
G

[0273] Pd (catalytic amount, 5 % on carbon) was added to a solution of 2-
{(chloro-2-nitro-phenoxy)-benzoic acid methyl ester (189J0O29A) (505 mg, 1.64 mmol) in
EtOAc (20 mL) and the resulting mixture was hydrogenated (Hy, 1 atm.) for 48 h, then
filtered through celite and concenirated. The residue was taken up in toluene (6 mL) and
NaH (160 mg, 4.0 mmol, 60% in mineral oil) was added. The resulting mixture was stirred
at 80°C over night, and then quenched by addition of saturated aqueous NH4Cl-solution.
The resulting mixture was diluted with EtOAc, washed with water, dried (Na;SOy),
concentrated and flash chromatographed (SiOz, toluene:EtOAc, 4:1), which gave 171 mg
(42%) of the title compound (1897029C). 'H NMR (CDCls) & 8.12 (bs, 1 H), 7.95 (dd, 1 H,
J=1.38, 8.0 Hz), 7.54 (dt, 1 H, /= 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 (ESI) 246 (MHE.
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Example 118 — 3-Chloro-5,1 I-dihydro-dibenzo[5,¢lazepin-6-one (189J059)

H 0O
L
[0274] To a mixture of 5-chloro-2-methylphenyl isocyanate (100 pL, 0.73

mmol) in CCl; (2 ml) was added sulfuryl chloride (118 pL, 0.88 mmol) and 2,2

azobis(isobutyronitrile) (catalytic amount) and the resulting mixture was refluxed for 20h.

The mixture was allowed to obtain room temperature, then diluted with CH;Cl,, washed
with saturated aqueous NaHCO;-solution, dried (NazSO4) and concentrated. The mixture
was taken up in benzene (2 mL) and a mixture of AlCl; (160 mg, 1.2 mmol) in benzene (1
mL) was added. The resulting mixture was stirred at 80° for 4h, and then allowed to obtain
room temperature. The mixture was filtered through a short column (Si0,, heptane:EtOAc,
1:1) to give 25 mg (14%) of the title compound (1897059). *H NMR. (CDCls) & 8.18 (bs, 1
H),7.92(dd, 1 H,/=1.2,7.8Hz), 746 (dt 1 H,/=1.4,74Hz), 734 (dt, 1 H,/=1.2,74
Hz), 7.23 (m, 2 H), 7.07 (m, 2 ), 3.92 (s 2 H). MS (EST) 244 (MH")

Example 119 — 8-Bromo-10H-dibenzo[b.f][1.4]oxazepin-11-one (189J056)

H O
BF\C[N
O

[0275] A mixture of a methyl 2-hydroxybenzoate (1.0 mL, 10.0 mmol), 5-
bromo-2-fluoronitrobenezene (0.62 mi, 5.0 mmol) and Cs;CO5 (3.3 g, 10.0 mol) in DMF
(12 mL) was stirred at 40°C for 2h, The mixture was diluted with EtOAc and washed with
2 M aqueous NaOH-solution. To the EtOAc-phase was added EtOH, H,O, K;COs (2.8 g,

20 mmol) and Ne;S;04 (3.5 g, 20 mmol) and the resulting mixture was stirred vigorously
for 1 h. The aqueous phase was removed and the organic phase was washed with 1 M
aqueous NaOH-solution and then concentrated, The residue was taken up in DMF (1 mL)
and then toluene (4 mL) and NaH (60 mg, 1.5 mmol, 60% in mineral oil) were added and
the resulting mixture was stirred at 80°C over night, then quenched by addition of saturated
aqueous NH4Cl-solution. The resulting mixture was diluted with EtOAc, washed with 2 M
aqueous NaQH-solution, dried (Na;SQy), concentrated, filtered through a short SiOs-
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column, concentrated and crystallised from heptane:EtoAc to give 130 mg of the ftitle
compound (189J056). MS (EST) 290 (MH"). Purity for MH " (UV/MS) 100/100.
Example 120 — General procedure 8 (GP8)

[0276] A BOC-protected diamine (1.8 eq.) was added to 8-chloro-11-
methylsulfanyl-5H-dibenzo[b,e][1,4]diazepine(166J050) (purity 50%, 1 eq.) in pyridine.
The resulting mixture was heated in a capped tube at 110°C for 66 h. The mixture was

concentrated and then diluted with CH,Cly:trifluoroacetic acid (2:1-ratio). The resulting
mixture was stirred at ambient temperature over night, and then concentrated. The residue
was taken up in CHyCl; and washed with saturated aqueous NaHCO;-solution. The organic
phase was applied onto a SCX-2 ion exchange column. The column was washed with
MeOH, and then the product was eluted with NH; (7 N in MeOH), concenirated and
purified on HPLC.

Example 121 — (8-Chloro-5H-dibenzofb, e][1.4]diazepin-11-y)-(8)-1-pyrrolidin-2-yl-
methyl-amine (166JO51)

N—
H

[0277] 8-Chloro-11-methylsulfanyl-5/H-dibenzo[b,e}[1,4]diazepine  (166JO50)
(50 mg, 0.11 mmol) and (S)-(2-aminomethyl)-1-N-(tert-butoxycarbonylamino)-pyrrolidine

(39 mg, 0.2 mmol) were reacted according to GP8 to give 3.0 mg of the title compound
(1667051). MS (ESI) 327 (MH"). Purity for MH™ (UV/MS) 100/92.

(166J055)

[0278] 8-Chloro-11-methylsulfanyl-5H-dibenzo[b,e][1,4]diazepine  (166JO50)

(50 mg, 0.11 miol) and 4-(ferr-butoxycarbonylamino)-aminopiperidine (39 mg, 0.2 mmol)
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were reacted according to GP8 to give 6.5 mg of the title 'compou.nd (166J0O55). MS (EST)
327 (MH"). Purity for MH® (UV/MS) 100/99,
Example 123 — 1-(8-Chloro-5H-dibenzo[b.e][1.4]diazepin-11-v1)-

(166J064)

[0279] 8-Chlero-11-methylsulfanyl-5H-dibenzo[b,e][1,4]diazepine  (166JO50)
(100 mg, 0.22 mmol) and 3-(fert-butoxycarbonylamino)pyrrolidine (73 mg, 0.4 mmol) were
reacted according to GP8 to give 8.1 mg of the title compound (166J064). MS (ESI) 313
(MH?"). Purity for MH (UV/MS) 100/94.
Example 124 — (8-Chloro-5H-dibenzo[5,e][1.4]diazepin-11-vI)-

methyl-amine (166JO70)

[0280] 8-Chloro-11-methylsulfanyl-5H-dibenzo[b,e][1,4]diazepine  (166J0O50)
(100 mg, 022 mmol) and (R)-(2-aminomethyl)-1-N-(tert-butoxycarbonylamino)-
pyrrolidine (78 mg, 0.4 mmol) were reacted according to GPS§ to give 7.6 mg of the title
compound (166J070). MS (ESI) 327 (MH™"). Purity for MH* (UV/MS) 100/90.

Example 125 — (8-Chloro-5H-dibenzo[b.e][1.,4]diazepin-11-vI}-pvirolidin-3-yl-amine
(1667074
H
Q
NH

st
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[0281] 8-Chloro-11-methylsulfanyl-5H-dibenzolb,e][1,4]diazepine  (166J0O50)
(100 mg, 0.22 mmol) and 3-amino-1-N-(fert-butoxycarbonylamino)pyrrolidine (73 mg, 0.4
mmol) were reacted according to GP8 to give 7.7 mg of the title compound (166J074). MS
(ESI) 313 (MH"). Purity for MH" (UV/MS) 100/90.
Exaﬁmle 126 - 8-Chloro-11-(2,5-diaza-bicyclo[2.2.1Thept-2-yI)-SH-
dibenzo[b,e][1.4]diazepine (166J039-2)

[0282] 8-Chloro-11-methylsulfanyl-5H-dibenzo[b,e][ 1 ,4]diazepine  (166J0O50)
(50 mg, 0.11 mmol) and N-(fert-butoxycarbonylamino)-2,5-diazabicyclo[2.2.1 Jheptane (34
mg, 0.2 mmol) were reacted according to GP8 to give 15 mg of the title compound
(1663039-2). MS (BSI) 324 (MH"). Purity for MH" (UV/MS) 93/100.

Example 127 —  Acetidin-3-y]l-(8-chloro-5H-dibenzo[b,e][1.4]diazepine-1 1-yD)amine
(18910635
H
e O

ot

[0283]  To 8,5-Dichloro-5H-dibenzo[b,e][1,4]diazepine (160FE64) (30 me, 0.11

mmol) in dioxane (2.0 mL) was added 3-amino-azetidine-1-carboxylicacid tert-butyl ester

N
H

(59 mg, 0.34 mmol) and Cs;CO3 (74 mg, 0.23 mmol) and the resulting mixture was heated
in capped tube using microwave assisted heating (170°C, 40 minutes). The mixture was
diluted with EtOAc, washed with water, dried (Na;SQ4) 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 {hen concentrated. The residue
was taken up in CH;Cl; and washed with saturated aqueous NaHCOs-solution. The organic
phase was applied onto a SCX-2 ion exchange column. The column was washed with

MeOH, and then the product was eluted with NH3 (7 N in MeOH), concentrated, and
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purified by HPLC to give 16 mg of the title compound (189J065). MS (ESI) 299 (MH").
Purity for MH' (UV/MS) 97/90.
Example 128 — General procedure 9 (GP9)

[0284] A mixture of a 3-aminomethyl ester (1 eq.), 5-bromo-2-
fluoronitrobenezene (1 eq.) and K»COj (4 eq.) in DMF was heated to 60°C for 1 hour, and

then allowed to obtain room temperature. The mixture was diluted with CH;Cl; and washed
with saturated aqueous NH4Cl-solution, dried (Na;SO;) and concentrated. The residue was
taken up in BtOH and a mixture of K;COs (5 eq.) and Nay;S;04 (5 eq.) in water was added
and the resulting mixture was stirred vigorously for 1 h. The aqueous phase was extracted
with EtOAc (3 x) and the combined organic phases were dried (Na;SO,) and concentrated.

[0285] The residue was taken up in CH3;CN, H,;S0, (10 vol-%, 98%) was
added, and the resulting mixture was stirred at 80°C for 1 h. The mixture was diluted with
CH,Cl,, washed with saturated aqueous NaHCO;-solution, dried (Na;SO,), concentrated,
flash chromatographed (SiO;, heptane:EtQAc-system), and concentrated to give
intermediate lactam.

[0286]  The residue was taken up in dioxane and added to a mixture of TiCL
(1.1 eq., 1 M in toluene) and piperazine (5 eq.) in dioxane at 50°C. The resulting mixture
was stirred at 100°C over night, and then allowed to obtain room temperature. To the
mixture was added aqueous HCI (2 M) until acidic solution and then the aqueous phase was
extracted with EtOAc (2 x). To the aqueous phase was added aqueous NaOH (2 M) until
basic solution and the resulting suspension was extracted with EtOAc (3 x). The combined
organic phases were concentrated and flash chromatographed (SiO,;, CH,Cl;:MeCH,
NH;3(7N in MeOH))-system.
Example 129 -~ 7-Bromo-4-(piperazin-1-yl)-2.3-dihvdro-1H-benzo[b][1.4]diazepine

(166J047)

NH
W
S
N

[0287] 5-Bromo-2-fluorcnitrobenzene (440 mg, 2.0 mmol) and methyl 3-amino
propionate hydrochloride (920 mg, 3.0 mmol) were reacted according to GP9 to give 4.0
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mg of the title compound (166J047), MS (ESI) 309 (MH"). Purity for MH' (UV/MS)
100/100.

Example 130 — 7-Bromo-2-methyl-(piperazin-1-y1)-2,3-dihydro-1A-benzo[b]l 1.4]diazepine
(1661095}

o
= 1

[0288] 5-Bromo-2-fluoronitrobenzene (440 mg, 2.0 mmol) and methyl 3-amino
buturate (787 mg, 3.0 mmol) were reacted according to GP9 to give 12 mg of the title
compound (166J095). MS (EST) 323 (MH"). Purity for MH' (UV/MS) 100/100.

Example 131 - 7-Bromo-2-phenyl-4-(piperazine-1-yl1)-2,3-dihydro-1H-
benzo[b][1.4]diazepine (1897020)

("NH

o

[0289] 5-Bromo-2-fluoromtrobenzene (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 (1897020). MS (ESI) 385 (MH). Purity for MH" (UV/MS)
97/88.

Example 132 — 7-Bromo-10-(piperazin-1-yl}-1,2.3.3a.4,1 0a-hexahydro-
benzo[b]cvclopentale][1.4]diazepine (166J046)
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[0290] 5-Bromo-2-fluoronitrobenzene (110 mg, 0.5 mmol) and cis-2-amino-1-
cyclopentanecarboxylic acid hydrochloride (138 mg, 0.75 mmol) were reacted according to
GP2 to give 3.0 mg of the title compound (166J046). MS (ESI) 349 (MH"). Purity for MH"
(UV/MS) 99/88.

Example 133 — General Procedure 10 (GP10)

[0291] A zine reagent (0.4 mmol) was added at room temperature to a solution
of 8,5-Dichloro-5H-dibenzo[b,e][1,4]diazepme (160FE64) (53mg, 0.2 mmol) and
PAC1,(PPhs); (9 mg, 0.02 mmol) in dry THF (I ml). The reaction was shaken until

complete conversion (1-16h, TLC) and then quenched by the addition of aqueous saturated
NH4CL The resulting mixfure was extracted twice with ether and the combined ethereal
phases were washed with brine and dried over NaySO4. Filtration followed by concentration
at reduced pressure of the organic phase gave a crude product, which was purified using
column chromatography (heptane:EtOAc-system).

Example 134 — 8-Chloro-11-(4-flugrobenzyl)-5H-dibenzo[5,¢][1.4]diazepine (1L60FES9)

E

(L
Ci\©::-_

H
[0292] 4-Fluorobenzylzine chloride (0.8 ml, 0.5 M in. THF, 0.4 mmol) and &,5-
dichloro-5H-dibenzo[b,e][1,4]diazepine (160FE64) (53 mg, 0.2 mmol) were reacted
according GP10 to give 52 mg of the title compound (160FE59). MS (ESI) 337 (MH)
Purity for MH" (UV/MS) 90/90.
Example 134 — 8-Chloro-11-{4-fluorophenyl)-5H-dibenzo[5,e][1.4]diazepine (160FE70

Cl N Q
jSwg!

N
H
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[0293] 4-Fluorohenylzine chloride (0.5 ml, 0.5 M in THF, 0.4 mmol) and 8,5~
dichloro-SH-dibenzo[b,e][1,4]diazepine (160FE64) (26 mg, 0.1 mmol) were reacted
according GP10 to give 23 mg of the title compound (160FE70). MS (ESI) 323 (MH").
Purity for ME' (UV/MS) 98/100.

Example 135 — General procedure 11 (GP11)

[0294]  Aqueous NayCO; (1 mil, 1M) was added at room temperature to a
solution of the 8,5-dichloro-5H-dibenzo[b,e][1,4]diazepine (160FE64) (53mg, 0.2 mmol)
(26mg, 0.1 mmol), Pd(PPhs)s (10 mg), and the appropriate boronic acid reagent (0.12

mmol) in dioxane (3 ml). The mixture was then shaken at 80°C until complete conversion

of the imidoyl chloride (TLC). The temperature was decreased and ether and H,O were

- added to the reaction mixture. The ether phase was washed with brine and dried over

Na;SO4. Filtration followed by concentration at reduced pressure of the organic phase gave
a crude product, which was purified using column chromatography (heptane:EtOAc-
systern).

Examiple 136 — §-Chloro-11-{4-nonylphenyl)-5H-dibenzo[5.¢][ 1.4]diazepine (160FE63)

LD

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 (ME). Purity for MH"
(UV/MS) 85/85.

Example 137 — 8-Chloro-11-(pyridin-4-y[)-5H-dibenzo[b,¢][ 1.4]diazepine (160FEG9A)
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[0296] 4 pyridyl-4-boromic acid (14 mg, 0.12 mmol) and 8,5-dichloro-5H-
dibenzo[b,e][1,4]diazepine (160FE64) (26 mg, 0.1 mmol) were reacted according GP11 to
give 9.3 mg of the title compound (160FE69A). MS (ESD) 306 (MHY). Purity for MH'
(UV/MS) 98/95.

Example 138 — 8-Chloro-11-(1H-pyrazol-4-yl)-5H-dibenzo[b,e]i1.4]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 mmeol) and 8,5-dichloro-5H-dibenzo[b,e][1,4]diazepine (160FE64) (26 mg, (.1 mmol)
were reacted according GP11 to give 8.7 mg of the title compound (160FE69B). MS (EST)
295 (MH"). Purity for MH' (UV/MS) 95/100.

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 incorporied herein by
reference in its entirety. The efficacy (eff) and potency (expressed as pECsp) of these

compounds are presented in Table 1 at M1, M2, and M3 receptors.
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R5 is selected

R8 is selected from the group consisting of halogen, optionally
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alkyloxy, optionally substituted C2,6 alkenyl, optionally substituted C2,6 alkynyl, perhaloalkyl, and CN; R6,
sulfur, and CH2,;

a, b, c, and d are each carbon; e, f, g, and h are each carbon; Xis nitrogen; X'is C; L is absent; each n is

(I) or a pharmaceutically acceptable salt, ester, amide, or prodrug thereof, wherein: A has the structure ,
wherein each bond represented by a dashed and solid line in A represents a carbon-carbon single bond;
from the group consisting of halogen, optionally substituted C1_6 alkyl, optionally substituted C1_6

1; Y is nitrogen; W is nitrogen; Ri is hydrogen; R2, R3, and Rzt, are each hydrogen;

R7, and Rg, are each hydrogen;

substituted C1,6
substituted C2 6 alk
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R11 is selected from the group consisting of hydrogen, optionally substituted C1,6 alkyl, optionally
substituted C3_8 cycloalkyl, optionally substituted C2_6 alkenyl, optionally substituted C2_6 alk-ynyl, and
optionally substituted arylalkyl; and each bond represented by a dashed and solid line in Formula |

represents a carbon-carbon double bond. 2.

The compound of claim 1, wherein R5 is selected from

the group consisting of halogen, optionally substituted C1,6 alkyl, and optionally substituted C1,6 alkyloxy.
3. The compound of claim 2, wherein said alkyl is selected from the group consisting of methyl, ethyl,

propyl, isopropyl, butyl, sec-butyl, and tert-butyl.

4. The compound of claim 2, wherein said halogen is

selected from th €Oy g-offluero,chle
said alkyloxy is selectgd from thie grqup consistin

reraRd-eremo. 5. The compound of claim 2, wherein
g of meth Xy, ethoxy, propoxy, isopropoxy, butoxy,

sec-butoxy, and tert-butoxy. 6. Tlhe compqund bf £laim| 1, wherein R5 is chloro. 7. The compound
of claim 1, wherein R8 js sélected fram the group consisting of halogen, optionally substituted C1,6 alkyl,

optionally substitpted&bl,G alk-ylloxy,| perhaloalk-yl, and CNi 8. The compound of claim 7, wherein

said alky! is sele¢ted

rom the group Fons sting of methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, and

tert-butyl. 9. The compound of claim ¥, whergin said|halogen is selected from the group consisting of

fluoro, chloro, and brgmo. 10. The compound of claim ¥, wherein said perhaloalkyl is perfluoroalkyl.
11. The compoun of iclaim 10, whergin spid perflug roalk-yl is trifluoromethyl. 12. The compound of

claim 7, wherein [Said alkyloxy is selected [from|th

e group cgnsisting of methoxy, ethoxy, propoxy,

isopropoxy, butoxy;-sec-btitexy;|anctert Eu%ex f

#3-+Fhe compound of claim 1, wherein R8 is

selected from thq%:vroulg consistgg of meth(xl, cHIcprd, triflloromethyl, and CN. 14. The compound of

claim 1, wherein |R5 id-selected

m|tRe group ‘Ecpﬁq,ﬁé‘ ifgof halogen, C t_6 alkyl, and C1,6 alkyloxy and
R8 is selected fr(gm the grdup censisting of halogen, G1

alkyl, and C1,6 alkyloxy. 15. The compound

of claim 1, wherdin R5 is selected frgm the grquchdfnstisiinq of halogen and C t_6 alkyl and R8 is selected
alkyl

from the group c&@sisting ofhalogent and ‘C;;'gt_dp

formula: 7-Ch|org)-4-rdethy -11-(piperazin{l-yeidi

kyl. 16. The compound of claim 1, having the
be L|Z( [bl][1,4]oxazepine,ora pharmaceutically acceptable

salt thereof. 17 Thecgmpopnd of any Uhei(ﬁc ms [I-15, wherein Z is oxygen. 18. The
compound of any £ne of claugns §15’¥Vha ;Lgln mlﬁ;N‘_lj olon

Acetidin-3-yl-(8-chloro-5H-dibenzo[b,e][1,4]diazepine-11-yl)amine

(189J065)
7-Bromo-4-(piperazin-1-y1)-2,3-dihydro-1H-benzo[ b][1,4]diazepine

(166J047)
7-Bromo-10-(piperazin-1-y1)-1,2,3,32,4,10a-hexahydro-

7-Bromo-2-phenyl-4-(piperazine-1-yl)-2,3-dihydro-1H-
benzo[b]cyclopentalelf 1,4]diazepine (166J046)

7-Bromo-2-methyl-(piperazin-1-y1)-2,3-dihydro-1H-
benzo[b][1,4]diazepine (1891020}

| 8-Chloro-11-(2,5-diaza-bicyclof2.2.1Thept-2-y1)-5H-
 benzo[][1,4]diazepine (1667095)

dibenzo[b,e][1,4]diazepine (166J039-2)

| 8-Chloro-11-(4-fluorobenzyl)-5 H-dibenzo[b, ][ 1,4]diazepine (160FE59)
8-Chloro-11-(4-fluorophenyl)-5H-dibenzo[b, ][ 1,4]diazepine (160FE70)

-Chloto-11-(4-nonylphenyl)-5H-dibenzo[b, ][ 1.4]diazepine (160FE63)
8-Chloro-11-(pyridin-4-vi)-5H-dibenzo[5,¢][1,4]diazepine (160FE63A)

8-Chloro-11-(1H-pyrazol-4-y)-5H-dibenzo[b,¢]{ 1 4]diazepine (160FES59)

o | 8

l
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19. The compound of any one of claims 1-15, wherein Z is CH2. 20. A method of
synthesizing a compound of Formula V, R1 comprising: reacting a compound of
Formula VII R5 with a compound of Formula VIII R6 (VIII) 02N R9 to form a fused
ring compound of Formula I1X, and

Claims

1. A compound of Formula I:

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

A has the structure

a
@S,
%{Z'Q)

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;

eachnis 1;

Y is nitrogen;

W is nitrogen;

R, is hydrogen;

Ry, R3, and Ry, are each hydrogen;

Rs is selected from the group consisting of halogen, optionally substituted C;¢
alkyl, optionally substituted C;.¢ alkyloxy, optionally substituted C,.¢ alkenyl, optionally
substituted C,.¢ alkynyl, perhaloalkyl, and CN;

Re, R7, and Ry, are each hydrogen;
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reacting the compound of Formula 1X th a compound of Formula X (X) (crd to obtain a
compound of Formula V, wherein Xis a halogen; W is nitrogen; n is 1; Rt is hydrogen,;
R2, R3, and R4, hydrogen; R5 is selected from the group consisting of halogen,
optionally substituted C1,6 alkyl, optionally substituted C1,6 alkyloxy, optionally
substituted C2_6 alkenyl, optionally substituted C2_ 6 alkynyl, perhaloalkyl, and CN;
R6, R7, and R9, are each hydrogen; and R8 is selected from the group consisting

of thalogfen ORHt(?[mHM@wJH&hilt&@ G ai&wi”sapgi@m?%yogbtbstﬁﬁma@lu@ﬁltlé)dl??h ™
optiona Itu Iona Iiute n a v,
MZT 10N P/] aslflorla? %clf %1 6%‘1%2 %125 tlona gtuted- 6 aiWer}g/I ona?la

and CN. 21.A¢ombi rary
dibenzelhsitutustfazdkinglapeteyeldhiépretheompounds that can be formed by reacting

a compound of; FQIEWA Ml Mt SFOMRAUNLENROIMKNBE | Wi RE 2REYHI) 02N
Ry is selected from the group consisting of hydrogen, optionally substituted C;¢
alkyl, optionally substituted Cs;.g cycloalkyl, optionally substituted C,.¢ alkenyl, optionally
substituted C,.¢ alkynyl, and optionally substituted arylalkyl; and
each bond represented by a dashed and solid line in Formula I represents a
carbon-carbon double bond.

2. The compound of claim 1, wherein Rs is selected from the group consisting of
halogen, optionally substituted C,¢ alkyl, and optionally substituted C,.¢ alkyloxy.

3. The compound of claim 2, wherein said alkyl is selected from the group
consisting of methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, and tert-butyl.

4. The compound of claim 2, wherein said halogen is selected from the group
consisting of fluoro, chloro, and bromo.

5. The compound of claim 2, wherein said alkyloxy is selected from the group
consisting of methoxy, ethoxy, propoxy, isopropoxy, butoxy, sec-butoxy, and tert-butoxy.

6. The compound of claim 1, wherein Rs is chloro.

7. The compound of claim 1, wherein Rg is selected from the group consisting of
halogen, optionally substituted C¢ alkyl, optionally substituted C,_¢ alkyloxy, perhaloalkyl, and
CN.

8. The compound of claim 7, wherein said alkyl is selected from the group
consisting of methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, and tert-butyl.

0. The compound of claim 7, wherein said halogen is selected from the group

consisting of fluoro, chloro, and bromo.

10. The compound of claim 7, wherein said perhaloalkyl is perfluoroalkyl.
11. The compound of claim 10, wherein said perfluoroalkyl is trifluoromethyl.
12. The compound of claim 7, wherein said alkyloxy is selected from the group

consisting of methoxy, ethoxy, propoxy, isopropoxy, butoxy, sec-butoxy, and tert-butoxy.
13. The compound of claim 1, wherein Rg is selected from the group consisting of

methyl, chloro, trifluoromethyl, and CN.
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R9 a compound of Formula X, (X) wherein Xis a halogen; W is nitrogen; Rt is
hydrogen; R2, R3, and R4, are each hydrogen; R5 is selected from the group
consisting of halogen, optionally substituted C1,6 alkyl, optionally substituted C1,6
alkyloxy, optionally substituted C2_6 alkenyl, optionally substituted C2_ 6 alkynyl,
perhaloalkyl, and CN; R6, R7, and R9, are each hydrogen; and R8 is selected
from the group consisting of halogen, optionally substituted C1,6 alkyl, optionally
substituted C1ie abkypoxyd eptinnally, substituted C216 akeoy  mptianallosubstiiwed
6 alkyn erhaloalkyl, and C : . A.compound according t ong, of

i e TS R B il mo S R SR RS
cowsibting of seiZephrenia and related idiopathic psychoses; anxiety; sleep disorders;
3Dpetit‘¥5disoﬂg%bﬁﬁglgﬁh/f%fd&@ﬁd@! %U&ﬁh%séﬂaégé(g@@%ﬁﬁi% %W?Bmﬁﬁrﬁ%%f and

epression with psychatic features; Tourette's Syndrome; drug-induced psychoses;
P By S o U0 AR 0 KBTS O IS HIB L B R AR S br
Huntindton's Diseasgound o23aiA ¢ompogrid &goording to any one of claims 1-19 for
use in treating eQeiiyeIMRRATMERerazin 29 AGAMANYIE-AGEiNG to any one of

claims 1-19 for use in combination with a néuropsychiatric agent selected from the
group consisthy B eiEbite sumbloMh fstiake inhibitor, norepinephrine reuptake
inhibitory dopaminenggonistf aayscarinigdiecepior antagornist pxaatipsychotic agent,
serotoryp 2A 2tagonist, ARKL IVETSE,SERQtoNins 24y, agonist foy freating a
neuropsychiatric disorder sefected from the group consisting of schizophrenia and
related iiopathfccpaypenesesamnhyiesy deap ldisorderisinap ettt -disorders; affective
disorders such ascRaajer Sepession, dipplandisarderuand depression with psychotic
features; Tourette's Syndrome; drug-induced psychoses; and psychoses secondary to
neurodegenerative disorders such Alzheimers br Huntington's Disease. 25. A
compound according to any one of claim &9 for use in combination with a
neuropsychiatric agent selected from the?%o p consisting of a selective serotonin
reuptake inhibitor, norepinephrinefeeupfake ifhibitor, dopamine agonist, muscarinic
receptor antagonist, artipsychoti loni) 2A antagonist, and inverse
serotonin 2A agonist for treating
Rg

comprising:

reacting a compound of Formula VII

(VII) Rs OH
Ry NH,
Rs
with a compound of Formula VIII

Rs

(vir) OqN R7

X Rs
Ro

to form a fused ring compound of Formula IX,
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26. The compound of claims 24 or 25, wherein said antipsychotic agent is selected
from the group consisting of a phenothiazine, phenylbutylpiperidine, debenzapine,
benzisoxidil, and salt of lithium. 27. The compound of claim 26, wherein said
phenothiazine is selected from the group consisting of chlorpromazine, mesoridazine,
prochlorperazine, and thioridazine. 28. The compound of claim 26, wherein said
phenylbutylpiperidine is selected from the group consisting of haloperidol, and
pimozide. 29. The compound of CE;\im 26,@\/hg{;iﬂ said debenzapine is selected
from the group consisting of; ozapine,loxéipifie, olanzapine and quetiapine. 30.
The compound of claim 26, wheréin-séid benzigoxidiife selected from the group
consisting of risperidone and ziprasiderne. "N~ 3tThe compound of claim 26, wherein
said salt of lithium is lithium carbonate. R, 32.Ahe Gbmpound of claim 24 or 25,
wherein said antipsychotic agent is selected from the group consisting of clozapine,
hlorperazine, perphenazine/amitriptyline, ziprasidone, haloperidol, droperidol,
loxapineathigritazingyomolindénepthidthxéneopiprozidd, Hupherazine, promethazine,
metoclopramide, risperidone, mesoridazine, guetiapine, trifluoperazine,
chlorprothixene, chlorpromazine, ar@g)olanzabine. 33. The compound of claim 24
or 25, wherein said selective serotomn reu e inhibitor is selected from the group
consisting of fluoxetine, fluvoxamine, sertralthe, paroxetine, citalopram, escitalopram,
sibutramine, duloxetine, and venlafax ne, and pharmaceutically acceptable salts or
prodrugs thereof. d P34. The compound of claim 24 or 25, wherein said
n8r()ep?ne%)ﬁ(?ﬁl1%01rlgu8 al?énllrlllﬁbitor is selected from the group consisting of
thensbxetine and reboxetine. 35. The compound of claim 24 or 25, wherein said
dopamineaganstis selected from the group consisting of sumatriptan, almotriptan,
naratriptan, frovatriptan, rizatriptan, zomitriptan, cabergoline, amantadine, lisuride,
pergolide 8k Sre, pramipexole, and bromocriptine. 36. The compound of claim
24 or 26jsihere in said serotonin 2A antagonist is the compound of Formula X1V, or a
relatedlgqglg}gh%%;gof: OH (XIV) 37. A pharmaceutical composition comprising a
physiologically acceptable carrier, diluent, or excipient, or a combination thereof; and a
compottad actring* 646y one of claims 1-19. 38. A pharmaceutical composition
compriging adampauna aecordipgdosanyooe afgaimsdeidiandmathaddopsyahigiric

agenhaR/eated fom e, aroup cansistna.el.aseleclive seralanin ehplake npinior
norepinéphrine reuptake ihhibito : dopgmlne agonist, mus arinic receptor antagonist,
arftipgpensibaigdnt; 3téthin 2A antagonist, and inverse serotonin 2A agonist.

39. Thergampasionefalain ddemharein said antipsychotic agent is selected from the
group ¢onsisting, o henothiazine, phenylhutylpiperidine, debenzapine, benzjsoxidil,
o el T b b ARt 37 e i ShSrort e i
salecteldyfrobatithieGrouplkpasisting ohdhkotptonraldine ahvesbrivtizingy proehilsedérazine,

%rhqlkgh,ig[ig@}gmlk 1, afildche composition of claim 37, wherein said
phenylbutylpiperidine is selected from the group consisting of haloperidol, and

pimozidd: 42, ThECSHIREition of cl4I™37, whetein said'debenZ&lne is séficted
frdpantébgridLpl dongistihgddf clozapime, toxapines olemzepineeafidmetiapinecting a

compound of Formula VII,

R, O
(VII) Rs oH

R, NH,
Rs

with a compound of Formula VIII and
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43. The composition of claim 37, wherein said benzisoxidil is selected from the group
consisting of risperidone and ziprasidone. 44. The composition of claim 37,
wherein said salt of lithium is lithium carbonate. 45. The composition of claim 38,
wherein said antipsychotic agent is selected from the group consisting ofclozapine,
prochlorperazine, perphenazine/amitriptyline, ziprasidone, haloperidol, droperidol,
loxapine, thioridazine, molindone, thiothixene, pimozide, fluphenazine, promethazine,
metoclopramide, risperidone, mesoridazine, guetiapine, trifluoperazine,
chlorprothixene, chlorpromazineypegypbemazing, and olanzapine. 46. The
composition of claim 38, wherein said sele serotonin reuptake inhibitor is selected

escitalopram, sibutramine, duloxetine, and v&alafaxine, and pharmaceutically
acGERIBRIA SAHs AuRArQdrugs thereof. 47. The composition of claim 38, wherein
said norepinephrine reupta e inhibitor is selected from the group consisting of
thionisoxetine and reboxetine. The &‘Omposition of claim 38, wherein said
dopamine agonist is selected from the gro onsisting of sumatriptan, almotriptan,
naratriptan, frovatriptan, rizatriptan, zomitriﬁ/a;\, cabergoline, amantadine, lisuride,
pergolide, ropinirole, pramipexole, and bronﬂ)criptine. 49. The composition of claim
38, where in said serotonin 2A antagonist is the compound of Formula X1V, or a related
analog‘ﬂl?élfféﬁf: OH (XIV) 50. A composition according to any one of claims 37-49
for usexnidreiating:a neuropsychiatric disorder selected from the group consisting of
schizop{}gr{as\ni%xr (Ssmgl related idiopathic psychoses; anxiety; sleep disorders; appetite
disorders; aftective disorders such as major depression, bipolar disorder, and
depres&ion WitkPg&ychotic features; Tourette's Syndrome; drug-induced psychoses;
and psychrsesSreoRdah o, medsadegenerative disorders such Alzheimer's or
Huntinggon's Disegse, 1A composttion accprding.io any.ng of fMS 2% 49,191 uee
in treating'cAgitive iMpPaitment.

optionally substituted C,4 alkyloxy, optionally substituted C, alkenyl, optionally substituted C,.
¢ alkynyl, perhaloalkyl, and CN;

R, Ry, and Ry, are each hydrogen; and

Rg is selected from the group consisting of halogen, optionally substituted C;¢ alkyl,
optionally substituted C,.¢ alkyloxy, optionally substituted C,.¢ alkenyl, optionally substituted C,.
¢ alkynyl, perhaloalkyl, and CN.

22. A compound according to any one of claims 1-19 for use in treating a
neuropsychiatric disorder 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; Tourette’s Syndrome;
drug-induced psychoses; and psychoses secondary to neurodegenerative disorders such

Alzheimer’s or Huntington’s Disease.

23. A compound according to any one of claims 1-19 for use in treating cognitive
impairment.
24, A compound according to any one of claims 1-19 for use in combination with a

neuropsychiatric agent selected from the group consisting of a selective serotonin reuptake

inhibitor, norepinephrine reuptake inhibitor, dopamine agonist, muscarinic receptor antagonist,
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antipsychotic agent, serotonin 2A antagonist, and inverse serotonin 2A agonist for treating a
neuropsychiatric disorder 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; Tourette’s Syndrome;
drug-induced psychoses; and psychoses secondary to neurodegenerative disorders such
Alzheimer’s or Huntington’s Disease.

25. A compound according to any one of claims 1-19 for use in combination with a
neuropsychiatric agent 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 for treating
cognitive impairment.

26. The compound of claims 24 or 25, wherein said antipsychotic agent is selected
from the group consisting of a phenothiazine, phenylbutylpiperidine, debenzapine, benzisoxidil,
and salt of lithium.

27. The compound of claim 26, wherein said phenothiazine is selected from the group
consisting of chlorpromazine, mesoridazine, prochlorperazine, and thioridazine.

28. The compound of claim 26, wherein said phenylbutylpiperidine is selected from
the group consisting of haloperidol, and pimozide.

29. The compound of claim 26, wherein said debenzapine is selected from the group
consisting of clozapine, loxapine, olanzapine and quetiapine.

30. The compound of claim 26, wherein said benzisoxidil is selected from the group
consisting of risperidone and ziprasidone.

31. The compound of claim 26, wherein said salt of lithium is lithium carbonate.

32. The compound of claim 24 or 25, wherein said antipsychotic agent is selected
from the group consisting of clozapine, prochlorperazine, perphenazine/amitriptyline,
ziprasidone, haloperidol, droperidol, loxapine, thioridazine, molindone, thiothixene, pimozide,
fluphenazine, promethazine, metoclopramide, risperidone, mesoridazine, quetiapine,
trifluoperazine, chlorprothixene, chlorpromazine, and olanzapine.

33. The compound of claim 24 or 25, wherein said selective serotonin reuptake

inhibitor is selected from the group consisting of fluoxetine, fluvoxamine, sertraline, paroxetine,
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citalopram, escitalopram, sibutramine, duloxetine, and venlafaxine, and pharmaceutically
acceptable salts or prodrugs thereof.

34, The compound of claim 24 or 25, wherein said norepinephrine reuptake inhibitor
is selected from the group consisting of thionisoxetine and reboxetine.

35. The compound of claim 24 or 25, wherein said dopamine agonist is selected from
the group consisting of sumatriptan, almotriptan, naratriptan, frovatriptan, rizatriptan,
zomitriptan, cabergoline, amantadine, lisuride, pergolide, ropinirole, pramipexole, and
bromocriptine.

36. The compound of claim 24 or 25, where in said serotonin 2A antagonist is the

compound of Formula XIV, or a related analog thereof:

OH
N
o] \/\©\
o |
/ F
(X1V)
37. A pharmaceutical composition comprising a physiologically acceptable carrier,

diluent, or excipient, or a combination thereof; and a compound according to any one of claims
1-19.

38. A pharmaceutical composition comprising a compound according to any one of
claims 1-19 and a neuropsychiatric agent 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.

39. The composition of claim 38, wherein said antipsychotic agent is selected from
the group consisting of a phenothiazine, phenylbutylpiperidine, debenzapine, benzisoxidil, and
salt of lithium.

40. The composition of claim 37, wherein said phenothiazine is selected from the
group consisting of chlorpromazine, mesoridazine, prochlorperazine, and thioridazine.

41. The composition of claim 37, wherein said phenylbutylpiperidine is selected from

the group consisting of haloperidol, and pimozide.
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42. The composition of claim 37, wherein said debenzapine is selected from the
group consisting of clozapine, loxapine, olanzapine and quetiapine.

43. The composition of claim 37, wherein said benzisoxidil is selected from the group
consisting of risperidone and ziprasidone.

44, The composition of claim 37, wherein said salt of lithium is lithium carbonate.

45. The composition of claim 38, wherein said antipsychotic agent is selected from
the group consisting ofclozapine, prochlorperazine, perphenazine/amitriptyline, ziprasidone,
haloperidol, droperidol, loxapine, thioridazine, molindone, thiothixene, pimozide, fluphenazine,
promethazine, metoclopramide, risperidone, mesoridazine, quetiapine, trifluoperazine,
chlorprothixene, chlorpromazine, perphenazine, and olanzapine.

46. The composition of claim 38, wherein said selective serotonin reuptake inhibitor
is selected from the group consisting of fluoxetine, fluvoxamine, sertraline, paroxetine,
citalopram, escitalopram, sibutramine, duloxetine, and venlafaxine, and pharmaceutically
acceptable salts or prodrugs thereof.

47. The composition of claim 38, wherein said norepinephrine reuptake inhibitor is
selected from the group consisting of thionisoxetine and reboxetine.

48. The composition of claim 38, wherein said dopamine agonist is selected from the
group consisting of sumatriptan, almotriptan, naratriptan, frovatriptan, rizatriptan, zomitriptan,
cabergoline, amantadine, lisuride, pergolide, ropinirole, pramipexole, and bromocriptine.

49, The composition of claim 38, where in said serotonin 2A antagonist is the

compound of Formula XIV, or a related analog thereof:

OH
N
o |
/ F
(XIV)
50. A composition according to any one of claims 37-49 for use in treating a

neuropsychiatric disorder selected from the group consisting of schizophrenia and related

idiopathic psychoses; anxiety; sleep disorders; appetite disorders; affective disorders such as
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major depression, bipolar disorder, and depression with psychotic features; Tourette’s Syndrome;
drug-induced psychoses; and psychoses secondary to neurodegenerative disorders such
Alzheimer’s or Huntington’s Disease.

51. A composition according to any one of claims 37-49 for use in treating cognitive

impairment.
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