
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, in particular the subtypes Ml, thereby modulating neuronal activities associated with
the development of neuropsychiatric disorders. Aspects of the invention also relate to compounds that
selectively interact with this receptor subtype and methods of identifying said compounds. Description of
the Related Art  [0002]Muscarinic cholinergic receptors mediate the actions of the neurotransmitter
acetylcholine in the central and peripheral nervous systems, gastrointestinal system, heart, endocrine
glands, lungs, and other tissues. Muscarinic receptors play a central role in the central nervous system for
higher cognitive functions, as well as in the peripheral parasympathetic nervous system. Five distinct
muscarinic receptor subtypes have been identified, ml-m5. The ml subtype is the predominant subtype
found in the cerebral cortex and is believed to be involved in the control of cognitive functions; m2 is the
predominant subtype found in heart and is believed to be involved in the control of heart rate; m3 is
believed to be involved in gastrointestinal and urinary tract stimulation as well as sweating and salivation;
m4 is present in brain and may be involved in locomotion; and m5, present in brain, may be involved in
certain 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 to he 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  therapeutic
efficacy, but may cause cholinergic side effects due to peripheral acetylcholine stimulation, including
abdominal cramps, nausea, vomiting, diarrhea, anorexia, weight loss, myopathy and depression.
Gastrointestinal side effects have been observed in about a third of the patients treated. In addition, some
AChE in such as tacrine, have also been found to cause significant hepatotoxicity, with elevated liver
transaminases observed in about 30% of patients. The adverse effects of AChE inhibitors have limited
their clinical 100051Known ml muscadine agonists such as arecoline have also been found to be weak
agonists of m2 as well as m3 subtype and are not very effective in treating cognitive impairment, most
likely because of dose-limiting side effects. [0006]There is a need for compounds that increase
acetylcholine signaling or effect in the brain. Specifically there is a need for muscadine agonists that are
active at various muscarinic receptor subtypes in the central and peripheral nervous system. Furthermore,
there is a need for more highly selective muscarinic agonists, such as ml- or m4-selective agents, both as
pharmacological tools and as therapeutic agents. Summary of the Invention [0007]Disclosed herein is a
compound of Formula I, II, or XV: 



IR, ( ) nRI y .-.... R.1 R2R6/R2 /IX=XI/ aa .,.. ......R3R7-..... f ,C\R, b' fc 3 /'/ ReI /
?":-. 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'; each Y is separately selected from the group consisting of nitrogen, oxygen, or CH;
each IN is separately selected from the group consisting of nitrogen, CH, oxygen, or sulfur; each n is
separately selected from the group consisting of 0, I, 2, 3, and 4; m is selected from the group consisting
of 1, 2, and 3; each RI is separately absent or is separately selected from the group consisting of
hydrogen, halogen, amine, optionally substituted CL-20 alkyl, optionally substituted C7_5 cycloallcyl,
optionally substituted C2_20 alkenyl, optionally substituted C2-20 allcynyl, optionally substituted C1.20
-allcoxyallcyl, and optionally substituted aryl and arylalkyl; L is absent or is selected from the group
consisting of - Nfi(CH2),-- and --(CH2)--; a, 1,, c, 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, c, or d is carbon, and provided that no
two adjacent a, b, c, or d are both oxygen or both sulfur; e, f, g, and h are each independently selected
from the group consisting of carbon, nitrogen, oxygen, and sulfur, or each is independently absent,
provided that at least three of e, f, g, or h are present, provided that at least one of e, f, g, or h is carbon,
and provided that no two adjacent e, f, g, or h are both oxygen or both sulfur; R2, R3, R6, and R5, are
each independently selected from the group consisting of hydrogen, halogen, optionally substituted C1.6
allcy, 1, optionally substituted C1.6 allcyloxy, optionally substituted C2-0 alkenyl, optionally substituted
C2_6 alkynyl, optionally substituted C1..6-alkoxyallcyl, optionally substituted C1.6 alkylthio, perhaloallcyl,
CN, COR10, CONHR.10, NHCONHRto, SO2NHRI0, S02R10, 0S02R10, heteroalkyl, NO2, NHCORto, or
R2 and R3, or R3 and R4, or RA and R5 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; R6, R7, Rs, and R3, are each independently selected from the  group
consisting of hydrogen, halogen, optionally substituted Ci_G alkyl, optionally substituted C1.6 allcyloxy,
optionally substituted C2-6 alkenyl, optionally substituted C2_6 alkynyl, optionally substituted
C1_6-alkoxyalkyl, optionally substituted C1_6 alkylthio, perhaloalkyl, CN, CORia, CONHRio,
NHCONTHRia, SO2NHR1a, S02R10, 03021t10, heteroalkyl, NO2, NHCORtc, or R6 and R7, or R7 and
Rs, or Rs and R9 taken together, along with the ring carbons to which they are attached, form a
five-membered or six-membered cycloalkyl, heterocyclyl or lieteroaryl ring, or a six-membered aryl ring
moiety; Z is selected from the group consisting of NR11, oxygen, sulfur, and CH2; R10 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 C24; alkynyl optionally substituted aryl,
optionally substituted arylallcyl, and perhaloallcyl; and R11 is selected from the group consisting of
hydrogen, optionally substituted C1_6 alkyl, optionally substituted C34 cycloalkyl, optionally substituted
C2-6 allcenyl, optionally substituted C2-6 alkrayl, and optionally substituted arylalkyl; R12 and R13 are
separately selected from the group consiting of hydrogen, halogen, optionally substituted C1_6 alkyl,
optionally substituted C1.6 allcyloxy, optionally substituted C2.6 alkenyl, optionally substituted C2_6
allcynyl, optionally substituted C1_6-alkoxyallcy1, optionally substituted C[6 alkylthio, perhaloalkyl, CN,
CORI 0, CONHRIO, NHCONHRic, SO2NRRip, 3021210, 0S0212.Le, heteroalkyl, NO2, NHCORio, or
R12 and R13, taken together, along with the ring carbons to which they are attached, form a
five-membered or six-membered cycloallcyl, heterocyclyl or heteroaryl ring, or a six-membered aryl ring
moiety; and any bond represented by a dashed and solid line represents a bond selected from the group
consisting of a carbon-carbon single bond and a carbon-carbon double bond; provided that the compound
of Formulae I or XV are not clozapine or N-desmethylclozapine. 



[0008]In some embodiments, the compound has a structure set forth in Formulas lit or IV.  /Ri (() nI (E) R1
R2 R2 X=XIX=XI    R5R5R5 (111)Ov) 19009]In some embodiments, the compound is selected from the
group consisting of: R 1R1 i W-Ri CR1 "C 



R6 N_ Y 1 R2RGY 1 - R R, R3R7R3R7 Ft4Ha R9R5RgR4 , 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, c, and d are
carbon. In some embodiments e, f, g, and h are carbon. In some embodiments, R2 is selected from the
group consisting of hydrogen, halogen, optionally substituted C14 alkyl, and optionally substituted C1.6
alkyloxy. In some embodiments, the alkyl is selected from the group consisting of methyl, ethyl, propyl,
isopropyl, butyl, sec-butyl, and tert-butyl. In some embodiments, the allcyloxy is selected from the group
consisting of rnethoxy, ethoxy, propoxy, isopropoxy, butoxy, sec-butoxy, and tert-butoxy. In some
embodiments, the halogen is selected from the group consisting of thioro, chloro, and biome. In some
embodiments, R2 is selected from the group consisting of hydrogen, methyl, methoxy, and &bro. In some
embodiments, R3 is selected from the group consisting of hydrogen, halogen, optionally substituted 014
allcyl, optionally substituted C14 alkyloxy, and NO2. In some embodiments, the alkyl is selected from the
group consisting of methyl, ethyl, propyl, isopropyl, butyl, sec--butyl, and tert-butyl. In some embodiments,
the alkyloxy is selected from the group consisting of rnetlaoxy, 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, R3 is selected from the group consisting of hydrogen,
methyl, mettoxy, chloro, bromo, iodo, and NO2. In some embodiments, R. is selected from the group
consisting of hydrogen, halogen, optionally substituted C14 alkyl, perhaloallcyl, S02It10, and NO2. In
some embodiments, the alkyl is selected from the group  consisting of methyl, ethyl, propyl, isopropyl,
butyl, sec-butyl, and tert-butyl. In some embodiments, the perhaloallcyl is perfluoroalkyl. In some
embodiments, the perfluoroalkyl is trifluoromethyl. In some embodiments, the halogen is selected froth
the group consisting of fluoro, chloro, and bream. In some embodiments, Rro is hydrogen or optionally
substituted C]..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. In some embodiments, R4 is selected from
the group consisting of hydrogen, methyl, fluor, chloro, bromo, trifluoromethyl, SO2CH3, and NO2. In
some embodiments, R5 is selected from the group consisting of hydrogen, halogen, and optionally
substituted 01-6 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 fluoro, chloro, and bromo. In some embodiments, R5 is
hydrogen or chbro. In some embodiments, R4 is hydrogen or optionally substituted C1_6 alkyl. In some
embodiments, R6 is hydrogen. In some embodiments, R7 is selected from the group consisting of
hydrogen, halogen, optionally substituted C 1_6 alkyl, perhaloalkyl, CN 502R10, and NO2, 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 fluor, Moro, and bromo; wherein in some embodiments, perhaloalkyl is perfluoroalkyl;
wherein in some embodiments, perfluoroalkyl is trifluoromethyl. In some embodiments, rt.10 is hydrogen
or optionally substituted C1_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. In some embodiments, E7 is
selected from the group consisting of hydrogen, methyl, chloto, trifluoromethyl, 802CH3, CN, and NO2. In
some embodiments, Rs is selected 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 alkyl is 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 



n Y'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,  



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 group consisting of
hydrogen, halogen, optionally substituted C1.6 allcyl, optionally substituted C1.6 alkyloxy, optionally
substituted C2-8 alkenyl, optionally substituted C2-8 alkynyl, optionally substituted C1"6-alkoxyaltyl,
optionally substituted Ci_6 alkylthio, perhaloalkyl, CN, CORI, CONH1210, NFICONIIRte, SO2NER10,
S02R10, 0S02R40, heteroalkyl, NO2, NHCOR40, or Ry and R3, or R3 and 114, or 124 and 115 taken
together, along with the ring carbons to which they are attached, form a five-meinbered or six-membered
cycloallcyl, hererocycly1 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, 5O2NER io, SO2R10, OS02R10, lieteroalkyl, NO2, NHC0R10, or
R6 and 117, or Ry and Rs, or & and R9 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[ke][1 4]diazepine[a, d] cycloheptene compounds that can be formed by reacting compound of
Formula VII,   with a compornd of Foiiuula Vill and  R9 a compound of Formula X, 00   wherein X is a
halogen; RI is selected from the group consisting of hydrogen, optionally substituted C1-6 ailcyl, optionally
substituted C3.3 cycloalkyl, optionally substituted C2-6 allcenyl, optionally substituted C2_6 allcynyl,
optionally substituted Cm6 -alkoxyalkyl, and optionally substituted aryl and arylalkyl; R2, Rs, 1(4, and Rs,
are each independently selected from the group consisting of hydrogen, halogen, optionally substituted
Cks alkyl, optionally substituted Cs _6 alkyloxy, optionally substituted C2_6 alkenyl, optionally substituted
C2_6 allcynyl, optionally substituted C1.6-alkoxyalk-yl, optionally substituted C1..6 allcylthio, perhaloalkyl,
CM, CORD), CONDRIG, NIICONBRio, S02NIER10, 802R10, 0802R13, heteroallcyl, NO2, NHCOR 10, or
R2 and Rs, or R3 and 1(4, or Rd and R5 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; R6, R7, 1(3, and R9, are each independently selected from the group
consisting of hydrogen, halogen, optionally substituted C1.6 alkyl, optionally substituted C1,6 alkyloxy,
optionally substituted C2.6 alkenyl, optionally substituted C2.6 allcynyl, optionally substituted
C14-alkoxyallcyl, optionally substituted C1_6 alkylthio, perhaloallcyl, CN, CORI, CONHR 10,
NHCONHRio, SO2NERI6, S02R10, 0SO2R10, heteroancyl, NO2, NHCORic., or R.6 and R7, or R7 and
Rg, or Rs and R9 taken together, along with the ring carbons to which they are attached, form a
five-membered or six-membered cycloallcyl, heterocyclyl or heteroaryl ring, or a six-membered aryl ring
moiety.  [00131Also disclosed herein is a combinatorial library of at least 220
dibenzo[b,e][1,4jdiazepine[a,dicycloheptene compounds that can be formed by reacting a compound of
Formula VII, 



R2 R3<-\OH N H2 R5 with a compound of Formula VIL1 and R6 eitio 02NR7    R9 a compound of
Formula XII  wherein X is a halogen; RI 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, optionally substituted C1.6 allcyloxy, optionally
substituted C2.6 alicenyl, optionally substituted C2.6 alkynyl, optionally substituted C1.5-aikoxyalkyl,
optionally substituted C1.6 alkylthio, perhaloalkyl, CN, COP 10, CONRR10, NHCONFIR10, S02NBR10,
S02R10, 0S02R10, heteroalkyl, NO2, NIICORio, or R2 and R3, or R3 and R4, or R4 and R5 taken
together, along with the ring carbons to which they are attached, form a five-membered or six-membered
cycloallcyl, heterocyclyl or heteroaryl ring, or a six-membered aryl ring moiety; R6, 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 C2-6 allcenyl, optionally substituted C2.6
alkynyl, optionally substituted C1"6-alkoxyallcyl, optionally substituted C3..6 allcylthio, perhaloallcyl, CN,
CORI, CONHRIG, NHCONETRio, SO2NER10, S02R to, 0S021110, heteroalkyl, NO2, NHCORIG, or 126
and R7, or R7 and R,s, or  Rg and R9 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. [0014]Also disclosed herein is a pharmaceutical composition comprising a
physiologically acceptable carrier, diluent, or excipicnt, or a combination thereof; and a compound of
Formula 1,11, or XV. [0015]Also disclosed herein is a method of treating a ncuropsychiatric disorder
comprising administering to the patient a therapeutically effective amount of a compound of Formula I, II,
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 I, TT, 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, norepinephrinc reuptake inhibitor,
dopamine agonist, muscarinic receptor antagonist, antipsychotic agent, serotonin 2A antagonist, and
inverse serotonin 2A agouist. In some embodiments, the antipsychotic; agent is selected from the group
consisting of a phenothiazine, phenylbutylpiperadine, debenzapine, benzisoxidil, and salt of lithium. In
some embodiments, the phenothiazine is selected from the group consisting of chlorpromazine
(Thorazine2), mesoridazine (Serentile), prochlorperazirie (Compazinet), and thioridazine (Mellati18). In
some embodiments, the phenylbutylpiperadines is selected from the group consisting of haloperidol
(Haldo18), and pimozide (OrapV). In some embodiments, the debenzapine is selected from the group
consisting of clozapine (Clozari10), loxapine (Loxitanee), olanzapine (Zyprexag) and queliapine
(Seroque10). In some embodiments, the benzisoxidil is selected from the group consisting of resperidone
(Resperidal(r)) and ziprasidone (Geodons). In some embodiments, the salt of lithium is lithium carbonate.
In some embodiments, the aiatipsychotic agent is selected from the group consisting of Clozaril,
Compazine, Etrafon, Gcodon, Haldol, Inapsine, Toxitane, Mellaiil, 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, tluvoxamine, sertraline, paroxedne, citalopram, escitalopram,
sibutramine, duloxetine, and vcialafaxine, and pharmaceutically acceptable salts or prodrugs thereof. In
some embodiments, the norepinephrle reuptalce inhibitor is selected from the group consisting of
thionisoxerine and reboxetine. In some embodiments, the dopamine agonist is selected from the group
consisting of sumatiptan, almotriptan, naratriptan, frovatriptan, rizarriptan, zomitriptan, cabergoline,
amantadine, lisuride, pergolide, ropinirole, pramipexole, and bromocriptine, In some embodiments, the
inverse serotonin 2A agonist is the compound of Formula XIII or a related analog thereof.  PCP In some
embodiments, the serotonin 2A antagonist is the compound of Formula XIV, or a related analog thereof:
OH z  (XIV) [0018]Also disclosed herein is a method of treating neuropsychi attic disorder in a patient
comprising administering to the patient a therapeutically effective amount of a pharmaceutical
composition comptising a compound of Formula I, LI OT XV and an neuropsyehiatric agent. [0019]Also
disclosed herein is a method of treating neuropsycinatric disorder in a patient comprising administering to
the patient a therapeutically effective amount of a compound of Formula I, IT, or XV and a therapeutically
effective amount of a neuropsychiatric agent. In some embodiments, the administering step comprises
administering the compound of Formula I, II, or XV and the neuropsychiatric agent nearly  simultaneously.
In other embodiments, the administering step comprises administering one of the compound of Formula I,
II, or XV and the neuropsychiatric agent first and then administering the other one of the compound of
Formula I, II, or XV and the neuropsychiatric agent. In some embodiments, the ueuropsychiatic disorder is
selected from the group consisting of schizophrenia and related idiopathic psychoses, anxiety, sleep
disorders, appetite disorders, affective disorders such as major depression, bipolar disorder, and
depression with psychotic features, and Tourette's Syndrome, drug-induced psychoses, psychoses
secondary to neurodegenerative disorders such Alzheimer's or Huntington's Disease. Detailed
Description of the Preferred Embodiment [0020]In the first aspect, the present disclosure is related to a
compound of Formula I, II, or XV:  



(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 CII, 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 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 RI is separately absent or is separately selected from the group consisting of hydrogen, halogen,
amine, optionally substituted Ci.20 allcyl, optionally substituted C3-8 cycloallcyl, optionally substituted
C2.20 alkenyl, optionally substituted C2-20 alkynyl, optionally substituted Ciao -allcoxyallcyl, and
optionally substituted aryl and arylalkyl; L is absent or is selected from the group consisting of
-NH(CH2),.,- and -(CH2)n-;         b, c, 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, c, or d is carbon, and provided that no two adjacent
a, b, c, or d are both oxygen or both sulfur;       e, f, g, and b 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, f, g, or h is carbon, and 



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, S02R10, 0S02R10, heteroalkyl, NO2, NHCORio,        or
R2 and R3, or R3 and R4, or R4 and R5 taken together, along with the ring carbons to which they are
attached, form a five-membered or six-membered cycloallcyl, heterocyclyl or heteroaryl ring, or a
six-membered aryl ring moiety;        R6, R7, R2, and 1(9, are each independently selected from the group
consisting of hydrogen, halogen, optionally substituted C1_6 alkyl, optionally substituted C1.6 allcylexY,
optionally substituted C2_6 alkenyl, optionally substituted C2-6allcynyl, optionally substituted
Cl."5-a1koxyalky1, optionally substituted C1.5allcylthio, perhaloalkyl, CN, CORI, CONI-Mic,
N'HCONHRio, SO2NER10, S02R16, OSO2RL5, heteroallcyl, NO2, NHCORio,       or R6 and R7, or R7
and Rg, or Rg and 1(9 taken together, along with the ring carbons to which they are attached, form a
five-membered or six-membered cycloallcyl, heterocycly1 or heteroaryl ring, or a six-membered aryl ring
moiety; Z is selected from the group consisting of NRii, oxygen, sulfur, and CH2;       R10 is selected from
the group consisting of hydrogen, optionally substituted C1-6 alkyl, optionally substituted C2-8 cycloalkyl,
optionally substituted C2.6 alkenyl, optionally 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, optionally substituted C3.8 cycloalkyl, optionally substituted
C2.2 allcenyl, optionally substituted C2.6 allcynyl, and optionally substituted arylalkyl;        R12 and R13
are separately selected from the group consiting of hydrogen, halogen, optionally substituted C1.6 alkyl,
optionally substituted C1-6 allcyloxy, optionally substituted C2..6 alkenyl, optionally substituted C2_2
allrynyl, optionally substituted Chb-allcoxyalkyl, optionally substituted C1.6 alkylthio, perhaloallcyl, CN,
CORI, CONHRio, NHCONHR10, SO2NIIRio, SO2R1u, 0S02R10, heteroalkyl, NO2, NI-ICOR to,       or
R12 and R13, 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-m.embered aryl ring
moiety. [0022]Bonds represented by a dashed and solid line represents a bond Selected from the group
consisting of a carbon-carbon single bond and a carbon-carbon double bond. The dashed bond between
X and X' in Formulae I, II, and XV indicates that X and X' may be joined by either a single or a double
bond. [0023]In certain embodiments, the compound of Formulae I and XV does not include clozapine or
N-desinethylclozapine, the structures of which are shown below:  [0024]In certain embodiments, in
compounds of Formulae I and XV, Y is nitrogen or CI-I. In other embodiments, in compounds of Formula
II, Y is nitrogen, oxygen or CH. [0025]The term 'pharmaceutically acceptable salt" refers to a formulation
of a compound that does not cause significant irritation to an organism to which it is administered and
does not abrogate the biological activity and properties of the compound. Pharinaceutical salts can be
obtained by reacting a compound of the invention with inorganic acids such as hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, methanesulfonic acid, ethartesulfonic acid,
p-toluenesulfonic acid, salicylic acid and the like. Pharmaceutical salts can also be obtained by reacting a
compound of the invention with a base to form a salt such as an ammonium salt, an alkali metal salt, such
as a sodium or a potassium salt, an alkaline earth metal salt, such as a calcium or a magnesium salt, a
salt of organic bases such as dicyclohexylamine, N-methylD-glucarnine, tis(hydroxymethyl)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 where n is 0 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 carbon) and heteroalicyclic (bonded through a ring carbon), and where n is 0 or 1. An amide may be
an amino acid or a peptide molecule attached to a molecule of the present invention, thereby Mulling a
prodnig.  [0028]Any amine, hydroxy, or carboxyl side chain on the compounds of the present invention
can be esterified or amidified. The procedures 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 Wuts,
Protective Groups in Organic Synthesis, 3,11 Ed., John Wiley 8c. Sons, New York, NY, 1999, which is
incorporated herein in its entirety.      100291 A "prodrug" refers to an agent that is converted into the
parent drug in vim. Prodrugs are often useful because, in some situations, they may be easier to
administer than the parent drug. They may, for instance, he bioavailable by oral administration whereas
the parent is not, The prodrug may also have improved solubility in pharmaceutical compositions over the
patent drug. An example, without limitation, of a prodrug would be a compound of the present invention
which is administered as an ester (the "prodrug") to facilitate transmittal across a cell membrane where
water solubility is detrimental to mobility but which then is metabolically hydrolyzed to the carboxylic acid,
the active entity, once inside the cell where water-solubility is beneficial. A further example of a prodrug
might be a short peptide (polyaminoacid) bonded to an acid group where the peptide is metabolized to
reveal the active moiety. 100301The term "aromatic" refers to 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 groups (e.g., pyridine). The term includes monocyclic or fused-ring polycyclic (i.e., rings
which share adjacent pairs of carbon atoms) groups. The term "carhocyclic" refers to a compound which
contains one or more covalemly 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 to
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, Much 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 allcyne 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.  [0032]The alkyl group may have 1 to 20 carbon atoms (whenever it appears herein, a
numerical range such as "1 to 20" refers to each integer in the given range; e.g.,"1 to 20 carbon atoms"
means that the alkyl group may consist of 1 carbon atom, 2 carbon atoms, 3 carbon atoms, etc., up to
and including 20 carbon atoms, although the present definition also covers the occurrence of the term
"alkyl" where no numerical range is designated). The alkyl group may also be a medium size allcyl having
Ito 10 carbon atoms. The alkyl group could also be a lower alkyl having L to 5 carbon atoms. The alkyl
group of the compounds of the invention may be designated as "C1-C4 alkyl" or similar designations. By
way of example only, "CI-C4 alkyl" indicates that there are one to four carbon atoms in the alkyl chain,
i.e., the alkyl chain is selected from the group consisting of methyl, ethyl, propyl, iso-propyl, n-butyl,
iso-butyl, sec-butyl, and t-butyl. [0033]The allcyl group may be substituted or unsubstituted. When
substituted, the substituent group(s) is(are) one or more group(s) individually and independently selected
from cycloallcyl, aryl, heteroaryl, heteroalicycLic, hydroxy, alkoxy, aryloxy, mercapto, alkyithio, arylthio,
cyano, halo, carbonyl, thiocarbonyl, 0-carbamyl, N-carbamyl, 0-thiocarbamyl, N-thiocarbanwl, C-amido,
N-amido, S-sulfonatnido, N-sulfonamido, Ccarboxy, 0-carboxy, isocyanato, thiocyanato, isothiocyanato,
nitro, silyl, trihalomethanesulfonyl, and amino, including mono- and di-substituted amino groups, and the
protected derivatives thereof. Typical alkyl groups include, but are in no way limited to, methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, tertiary butyl, pentyl, hexyl, ethenyl, propenyl, butenyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, and the like. Wherever a substituent is described as being "optionally
substituted" that substitutent may be substituted with one of the above substituents. [0034]The substituent
"R" appearing by itself and without a number designation refers to a substituent selected from the group
consisting of of alkyl, cycloalkyl, aryl, heteroaryl (bonded through a ring carbon) and 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, with R as defined herein. [00441A "S-sulfonamido" group refers to a -S(=0)2NR, group,
with R as defined herein. [0045]A "N-sulfonantido" group refers to a RS(=0)2N11- group with R as defined
herein. [0046]A "trihalomethanesulfonarnido" group refers to a X3CS(=0)2NR- group with X and R as
defined herein. 100471An "0-carbamyl" group refers to a -0C(=0)-NR, group-with R as defined herein.
100481An "N-carbamyl" group refers to a ROC(-0)NE1- group, with R as defined herein. [0049]An "O-tliio
bgroup refers to a -0C(=S)-NR, group with R as 



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 acylallcyl, without limitation, may include CII3C(=0)CH2-, CH3C(=0)CH2CH2-,
CH3CH2C(=0)042C1-12-, CH3C(=0)CH2CH2CH2-, and the like.  100551Unless otherwise indicated,
when a substituent is deemed to be "optionally subsituted," it is meant that the subsitutent is a group that
may be substituted with one or more group(s) individually and independently selected from cycloalkyl,
aryl, heteroarjl, heteroalicyclic, hydroxy, allcoxy, aryloxy, mercapto, allcylthio, arylthio, cyano, halo,
carbonyl, thiocarbonyl, 0-carbarayl, N-carbamyl, 0-thiocarbamyl, N-thiocarbamyl, Camido, N-arnido,
S-sulfonamido, N-sulfonamido, C-carboxy, 0-carboxy, isocyanato, thiocyanato, isothiocyariato, nitro, silyl,
trihalomethanesulfonyl, and amino, including mono- and di-substituted amino groups, and the protected
derivatives thereof. The protecting groups that may fono 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 "cycioallcyl" is intended to cover three-, four-, five-,
six-, seven-, and eight- or more membered rings comprising carbon atoms only.   cycloallcyl can
optionally contain one or more unsaturated bonds situated in such a way, however, that an aromatic
pi-electron system does not arise. Some examples of "cycloaltyl" are the carbocycles cyclopropane,
cyclobutane, cyclopcntane, cyclopentene, cyclopentadiene, cyclohexane, cyclohexene,
1,3-cyclohexadiene, 1,4-cyclohexadiene, cycloheptane, or cycloheptene. [0057]The term "heterocycly1" 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 constitute said ring. A heterocycly1 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 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 lactarns, lactones, cyclic iinides, cyclic
thioimides, cyclic carbamates, and the like. 



[0059] Heterocycly1 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, 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 , maleinaide, succirthnide, barbituric
acid, thiobarbituric acid, dioxopiperazine, hydantoin, dihydrouracil, morpholine, trioxane,
hexahydro-1,3,5-triazine, tetrahydrothiophene, tetrahydrofuran, pyrroline, pyrrolidine, pyrrolidone,
pyrroliclione, pyrazoline, pyrazolidine, imidazoline, imidazolidine, 1,3-dioxole, 1,3-dioxolane, 1,3-
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. 100611In the
present context the twin "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 C3.8-cycloalkyl share at least one chemical bond, Some examples of "aryl" rings include optionally
substituted phenyl, naphthalenyl, 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 optionally carrying one or more substituents selected from heterocyclyl,
heteroaryl, halo, hydroxy, amino, cyano, nitro, alkylamido, acyl, C1-6 allcoxy, C1-6 alkyl, C1.6
hydrOXyaikyl, C1-6 anainoaticyl, C1-6 alkylaruino, alkylsulfenyl, alkylsulfinyl, alkylsulfonyl, sulfamoyl, or
trifluoromethyt The aryl group can 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-hydroxyphenyl,
4-hydroxyphenyl, 3- atninophenyl, 4-aminophenyl, 3-metlaylphenyl, 4-methylphenyl, 3-rnethoxyphenyl, 4-
methoxnthenyl, 4-trifluoromethoxyphenyl 3-cyanophenyl, 4-cyariophenyl, dirnethylphenyl, naphthyl,
hydroxynaphthyl, hydroxyrnethylphenyl, triffuoromethylphenyl, alkoxyphenyl, 4- rnorpholin-4-ylphenyl,
4-pyrrolidin-l-ylphenyl, 4 -pyrazolylphenyl, 4-ttiazolylphenyl, and 4- (2-oxopyrrolidin- 1-yl)phenyl. [00621In
the present context, the terra "heteroaryl" is intended to mean a heterocyclic aromatic group where one or
more carbon atoms in an aromatic ring have been replaced with one or more heteroatoms selected from
the group comprising nitrogen, sulfur, phosphorous, and oxygen.  10063]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 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 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, Cl_ralkoxy,
Ci.6-hydroxyalkyl,alk.ylsulfenyl,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, unsubstimted and
mono- or di-substituted derivatives of furan, benzofuran, thiophene, benzothiophene, pyrrole, pyridine,
indole, oxazole, benzoxazole, isoxazole, benzisoxazole, thiazole, benzothiazole, isothiazole, imidazole,
benzimidazole, pyrazole, indazole, tetrazole, quionoline, isoquinoline, 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. 



[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-- ,Ri Ri YY /
XR2R2/R2 r',.RR R4R4 R5R5R5 (IV) 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 is absent, and consequently, the ring formed thereby is a
six-membered ring In some embodiments, a, b, c, and d are carbon, and the ring formed thereby is an
optionally substituted phenyl ring In farther embodiments, e, f, g, and h are carbon, which similarly form
an optionally substituted phenyl ring. [0069]In certain embodiments, R2 may be selected from the group
consisting of 



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 halogen may be selected from the group consisting of fluor, chloro, and bromo. In
certain embodiments, R2 may be selected from the group consisting of hydrogen, methyl, methoxy, and
chloro. [0070]In some embodiments, R may be selected from the group consisting of hydrogen, halogen,
optionally substituted C1.6 alkyl, optionally substituted C1.6 alkylOXY, and NO2. 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 ruelboxy, ethoxy, propoxy, isopropoxy, butoxy,
sec-butoxy, and tertbutoxy, hi further embodiments, the halogen may be selected from the group
consisting of chloro, bromo, and iodo. In other embodiments, 12.3 may be selected from the group
consisting of hydrogen, methyl, methoxy, chloro, bromo, iodo, and NO2. [0071]In certain embodiments,
R4 may be selected from the group consisting of hydrogen, halogen, optionally substituted C1-5 alkyl,
perhaloallcyl, S02R10, and NO2, In some embodiments, the alkyl may be selected from the group
consisting of methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, and tert-butyl. In further embodirnetns, the
perhaloallcyl may be perfluoroalkyl, which in some embodiments, may be trifluoromethyl. In other
embodiments, the halogen may be selected from the group consisting of fluor, chloro, and bromo. When
114 is 80212.10, the 1210 may be hydrogen or optionally substituted Ci_6 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, trifluoromethyt, 8020-13, and NO2.  [0072]In some embodiments, R5 may be selected from the
group consisting of hydrogen, halogen, and optionally substituted Ci_6 alkyl. The allcyl may be selected
from the group consisting of methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, and tert-butyl, while the
halogen may be selected from the group consisting of fluoro, chlom, and bromo. In certain embodiments,
R5 may be hydrogen or chlora [0073]In certain embodiments, R6 may be hydrogen or optionally
substituted C1.6 alkyl, The alkyl may be selected from the group consisting of methyl, ethyl, propyl,
isopropyl, butyl, sec-butyl, and tert-butyl. In some embodiments, Ito-may be hydrogen.       [0074] In
certain embodiments, R.7 may be selected from the group consisting of hydrogen, halogen, optionally
substituted Ci.,6 alkyl, perhaloalicyl, CN, SO2R1c, and NO2. The alkyl may be selected from the group
consisting of methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, and tert-butyl, while the halogen may be
selected from the group consisting of fluor, chloro, and bromo. Li some embodiments, the perhaloallcyl is
perfluoroalkyl, which in some embodiments, maybe trifluorornethyl. In the embodiments in which R7 may
be S021210. R10 may be hydrogen or optionally substituted C1-6 alkyl, which alkyl may be selected from
the group consisting of methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, and tert-butyl. In certain
embodiments, R7 may be selected from the group consisting of hydrogen, methyl, chloro, trifluoromethyl,
S02C1{3, CN, and NO2. [0075]In some embodiments, Rs may be selected from the group consisting of
hydrogen, halogen, optionally substituted C1.6 alkyl, which alkyl may be selected from the group
consisting of methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, and tert-butyl. The halogen may be selected
from the group consisting of fluoro, chloro, and bromo. In certain embodiments, 12.8 may be selected
from the group consisting of hydrogen, chloro, and bromo. [0076]Embodiments of the present disclosure
include those in which R9 may be selected from the group consisting of hydrogen, halogen, optionally
substituted C1.6 alkyl, and perhaloallcyl. The alkyl may be selected from the group consisting of methyl,
ethyl, propyl, isopropyl, butyl, sec-butyl, and tert-butyl. The halogen may be selected from the group
consisting of fluor, chloro, and bromo. The perhaThalkyl may be perfluoroalkyl, which in some
embodiments may be trifluoromethyt In some embodiments, R9 may be selected from the group
consisting of hydrogen, chloro, methyl, and trifluoromethyl.      [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 alkyl may  be selected from the group consisting of methyl, ethyl, propyl, isopropyl,
butyl, sec-butyl, and tert-butyl, while the aryl may be phenyl or naplithyl. In other embodiments, RI 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 other embodiments, Y maybe NIT and W maybe
nitrogen or CH. 



[0079] In some embodiments of the compounds of Formula I 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 I or Formula XV, A is selected from the group consisting of: 113 6T-1 vvi / w 1 A,R2 , 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-l-y1)-5H-dibenzo [b, [1,4]diazepine, 2,8-D iehloro-11
-(piperazin-l-y1)-51-/-dib enzo [b, e][1,4]diazepine, 8-B romo-2-chloro-11 -(piperazini -y1)-5H-dib ouzo [b,
el[1,4] azepi ne, 2-Chloro-114piperazin-l-y1)-8-laifluoromethyl-5H-diben.zo[b, e][1,4]diazepine,
6-Chloro-11-(Piperazin-1-y1)-8-trifluoromethyl-5H-dibenzo [b,e] [1,4] diazepine,
7-Chloro-11-(piperazin-1-y0-5H-diben2o[b1 e] [1,4]cliazepine, 8-Bromo-1.-chloro-1 -(piperariii
it-l-y1)-5H-dibenzo[b,e][1,4] diazepine, 8-Bromo-2-methy1-11-(piperazin-1 -y1)-5H-dibenzo[b,e]
[1,4]diazepine, 4,8-Dichloro-11-(pipereain-1-y1)-5H-dibenzo[b, e] [1,4]diazepine,
8-Chloro-2-methyl-11-(piperazin-l-y1)-5H-dib enzo [5, e][1,4] diaz epine,
8-Chloro-2-fluoro-11-(piperazin-1-y1)-5H-dibenzo[b,e][1,4]diazepine,
3,8-Dichloro-11-(piperazin-1-y1)-5H-dibenzo[b,e][1,4]diazepine, 2-Bro mo-8-chloro-11 -(pi perazim 1
-y1)-5H-d ibenzo [b,e] [1,4] diaz epine, 3,7-Dichloro-11-(piperazin-l-y1)-5H-dibenzo [b,e][1,4] diazepine,
8-Bromo-3-ehloro-11-(piperazin-1-y1)-51-{-dibenzo[b,e][1,4]diazepine,
3-Chloro-11-(piperazin-1-y1)-5H-dibenzo[b,e][1,4]diazepine, 3 -Caloro-11 -(piperazin-1
-y1)-8-trifluorornethy1-5H-dibenzo[b, e] [1,4] diazepine, 7-Chloro-2 -methyl-11 -(pip erazin-1 -y1)-5H-d
benzo[ke][1,4] d iazep ine, 2-Methyl-i1 -(piperazin-l-y0-5H-dibenzo[b,e][1,4]diazepine,
2-Methy1-11-(piperazin-1--y1)-8-trifluoromethy1-5H-dibenzo[b, e] [1,4] cliazepine,
8-Chloro-4-methyl-11-(piperazin-1-y1)-5H-dibenzo[b,e] [1,4]diazepine, 1,8-Dichloro-11 -(piperazin- 1
-y1)-5H-dibenzo[b, e][1,4]diazepine, 8-Bromo-5-methyl-11 -(pip erazia- 1 -y1)-5H-dibe nzo[b, e] [1,4]
diazepine, 7,8-Diebloro -11-(piperazin- 1 -y1)-5/1-dibenzo[b,e][1,4]diazepine, 11 -(Piperazin- 1
-yi)-8-trifluoroinethyl-511-dibenzo[b,e] [1,4jdiazepine, 114Piperazin-1 -y1)-5H-dibenzo[b, e][1,4]diazepine,
8-Fluoro-11 -(piperazin- 1-y1)-5 11-dibenzo [b, e][ 1,4]diazep 11-(Piperazin-l-y1)-5H-dibenzo[b,
ij[1,4]diazep1ne-8-earbonitrile, 8-Bromo-11 -(piperazin-1 -y1)-5H-dibenzo[b, e][1,4]diazepine,
8-Methyl-11-(piperazin-1-y1)-5H-dibenzo[b,e] [1,4]diazepine,
3-Fluoro-6-piperazin-1-y1-11H-dibenzo[b,e]azepine, 2-(Trifluoromethanesulfonyloxy)-11 -(piperazin-1
-y1)-5H- 



dib enzo [b, e] [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)-5Hdibenzo[b,e][1,4]diazeplue, 11
-(Piperazin-l-y1)-dibenzo[b,j] [1,4]thiazepin, 11 -(Piperazin-
L-y1)-2,3-dihydro-1,4-benzodioxino[6,7-b][1,4]benzothiazepin, 8-Chloro-11-[1,4] diazepam-1 -y1-5H-di
benzo[b,e][1,4]diazepine, N'-(8-Chloro-5H-diben2o[b,e:1[1,4]diazepine-11-y1)-N,N-dirnethyl-ethane-1,2-
diamine, N'-(8-Chloro-5H-clibenzo[b, e] [1,4] diazeple-11-y1)-/V, N-diethyl-ethane-1,2-
8-Chloro-11-(4-methy1-[1,4]diazeparn-1-y1)-5H-dibenzo[b, e] [1 ,4]diazepine,  8-Chlo
ro-2-metboxy-11-(piperaz in-1 -y1)-5/1-dibenzo [b, e] [1,4] diazepine, N' -(5 H-Dibenzo[b ,c .1[1,4] diazep
hie-11 -y1)-N , N-dirnethyl-ethane-1,2-diamine, 11-[1,4]D iazepam-1-y1-5H-dib ouzo [b, e][1,4] diazepine,
-(8-F1uoro-.5H-dibenzo[b,e] [1,61] d iazepine-11-y1)-N.N-dirnethyl-ethane-1,2- diamine, 8-Fluoro-11-[1,4]
diazep am-1 -y1-5H-dibenzo [b, e] [1,4] diazepine, N'
-(8-Chloro-5H-dibenzo[b,e][1,4]diazepine-11-y1)-N-methyl-ethane-1,2-diarnine,
8-Chloro-11-(trans-2,5-dimethyl-piperazin-1 -y1)-5H-dibenzo[b, el [1,4]diazepine,
S-Chloro-11-(3,5-dimethyl-piperazin-l-y1)-5H-dibenzo[b,e][1,4]diazepine,
8-Chloro-1143-methyl-piperazin-1-y1)-5H-dibenzo[bse][1,4]diazepine, 8-Cliloro-11-(3-p henyl-piperaz
in-1-y1)-5H-dibenzo [b,e] [1,4] di azep ine,
8-Chloro-5-methyl-11-(piperazin-1-y1)-5H-dibenzo[b,e][1,4]cliazepine, 8-Chloro-5-benzy1-11-(pip erazin-1
-y1) -5H-dibenzo[b, el [1,4]diazepine, 8-lodo-11-Cdiperazin-1-y1)-5H-diberrzo[b ,e1[1,4]diazepine,
2-Iodo-8-ehloro-11-(piperazin-1-y1)-5H-dibenzo[b,e][1,4]diazepine, 8-Phenyl- 11 -(piperazin- 1
-y1)-5H-dibenzo [b,e][1,4] diazepine, 8-Chloro-11-(p iperi din-1 -y1)-5H-dib enzo [b, e] [1,4]diazepine, 8-C
hloro-11-(flo rpholin-4-y1)-5H-dib enzo [b e][1,4] diazepine,
5-Ally1-8-chloro-11-(piperazin-1-y1)-511-dihenzo[b,e] [1,4] d iazepine, 6- Chloro-11-(pipea-azth
1-1-y1)-5H-dibenzo[b, ell [1,4]diazepine, 8-Chloro-5-piperazin- 1 -y1-11H-benzo [b]pyrido [2,3-ij
[1,4]diazepine, 2-Chloro-10-piperazin-1-y1-511-dibenzo[b,f]azepin, 8-Chloro-11-(piperazin-1
-y1)-dibenzo[b,fj [1,4] thilazepine, 8-Chloro-11 -(piperaz in-1 -y1)-dib enzo [613[1,4] oxazepine,
8-Chloro-11 -(4-methyl-piperazin-1 -y1)-dibenzo[b1) [1,4] oxazepine,
3-Chloro-6-piperazin-l-y1-11H-dibenzo[b, e] azepine, 



8-Bromo-111-(piperazin- 1-y1)-dib enzo [V] [1,41oxazepine, 11 -(P ip erazin-l-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,el]oxazepine,
3-Methoxy-11-(piperazin-1-y1)-dibenzo[bi] [1,4] oxazepine, 7-Chloro-3-rn etboxy-11-(piperazin-1-y1)-dib
0E20 [b,fi[1,4]oxazephie,  8-Caloro-4-methyl-11-(piperazin- I -yo-dibenzo[bA[1,4]oxazepine,
8-Bromo-4-methyl-11-(piperazin-1-y1)-dibenzo[bIJ [1,4]oxazepirte, 4-Methyl- I
1-(piperazin-1-y1)-dibenzo[M [1,410 x azep ine, 2-B romo-8-ehloro-11-(piperazin-1-y1)-dibenzo [bf][1,4]
oxazep ine, 2, 8-Dibromo-11 -(nip erazi n-1-y1)-dibenzo [b,n [1 ,4] oxazepine, 2-B romo-11 ip
orazin-1-y1)-dib enzo[b/J [1,4] oxazepine, 2-Bromo-7-ehloro-11-(oiperazin-1-yI)-dibenzo[b,A
[1,4.1oxazepine, 11-(Piperazin-l-y1)-8-trifluoromethyl-dibenzo[bi] [1,4]oxazepine, 4-Methyl-
11-(piperazin-1-y1)-8-trifkoromettly1-dibenzo[b,f][1,4]oxazepine, 8-Fluoro-11 -(piperazin-1-y1)-clibenzo
[kJ] [1,4]oxazepine, 8-Pluoro-3 -methoxy-11-(piperazin-1-y1)-thb enzo [bl] [1,4] ox azepine,
8-Fluoro-4-methyl- 11-(piperazin-1-y1)-dibenzo [b,j1 [1,4] oxazep ine,
2-Bromo-8-fluoro-11-(piperazin-1-y1)-dibenzo[W] [1,4] oxazepine, 8-Methyl-I I
-(piperazin-l-y1)-dibenzo[bli[1,4]oxazepine,
3-Methoxy-8-methyl-11-(piperazin-1-3/1)-dibenzo[M[1,41oxazepine, 4,8-Dimethyl-I 1-(p
iperazin-1enzo[bl][1 ,4] ox a zep ine, 3-Metho xy-11-(piperazin- 1
-y1)-8-trifluoromethyl-dibenzo[bf][1,4]oxazepine, 2-Bromo-11-(p iperazin- 1-y1)-8 -tritluoromethyl-dib enzo
[5]] [1,4]oxazepine, 6-Chloro-11-(pip azin-1 -y1)-dibenzo[b,n [1,4] oxazepine, 2-B romo-8-m ethyl-11
-(piperazia-1-y1)-dib enzo [bfl [1,4] ox azepine, 7-Chloro-4-methyl-11-(piperazin-1-y1)-dib enzo [6,][1,4] ox
azepine, 8-Phenyl-11-(pip erazin-1-y1)-dibenzo [bl] [1,4] oxaz epine, 8-Chloro-11-(p ip eridin-4-y1)-5H-d b
enzo[b,e][1,4]diazep in e 5-B enzy1-8-ehloro-11 -(piperidin-4-yI)-5H-dib enzo [b,e1[1,4]diazepine,
8-Bromo-5,10 -dihydro-dibenzo[b,e][1,4]diazepine-11-one, 5,10-Dihydro-dibenzo[b,e] [1,4]diazep ine-
11-one, 8-Fluoro-5,10-dihydro-dibenzo[b,e] [1,4]diazepine-11 -one, 8,5 -D ichloro-5H-dib enzo [bye]
[1,4]diazepine, 8-Chloro-11-methylsulfany1-5H-dibenzo[b,e][1,4]diazepine (8-Chloro-5H-dibenzo[b,
e][1,4]diazepin-11-y1)-(S)-1-pyrrolidin-2-y1-metityl-amine,
1-(8-Chloro-5H-dibenzo[b,e][1,4]diazepin-21-y1)-piperidine-4-yl-amine, 1-(8-Ch loro-5H-dib enzo[b, e]
[1,4]diazepin-11-y1)-pyrrohdin-3-yl-amine, (8-Chloro-5H-dibenzo[b, e] [1,4] diazepin-11-y1)-(R)-1-pyrroli
din-2-yl-methyl-amine,  (8-Chloro-5H-dibenzo [b,e11[1,4]diazepin-11-y1)-pyrrolidin-3-yl-arnine,
8-Chloro-11-(2,5-diaza-bicyclo[2.2.11hept-2-y1)-5H-dibeazo[b,e][1,4]diazepine,
Acetidin-3-y1-(8-chlom-5H-dibenzo[b,e][1,4]diazepine-11-yOarnine, 7
-Bromo-4-(piperazin-l-y1)-2,3-dihydro-IH-benzo [b][ 1,4] diazep ine,
7-Bromo-2-methyl-(piperazin-l-y1)-2,3-dihydro-1H-benzo[b][1,41diazepine
7-Bromo-2-pheny1-4-(piperazine-1-y1)-2,3-dihydro-11/-benzo [1,4]di azepine,
7-13romo-10-(piperazin-l-y1)-1,2,3,3a,4,10a-hexahydro- b enzo[b]cyc1openta[e][1,4]diazepine,
8-Chloro-11-(4-fluorobenzy1)-5H-dibenzo[bie][1,4]diazepine, 8-Chloro-11-(4-fluoropheny1)-5H-dibenzo[b,
e] [1,4]thazepine, 8-Chloro-ll-(4-nonylpheny1)-5H-dibenzo[b, e][1,4]diazepine,
8-Chloro-11-(pyridin-4-y1)-5H-dibenzo[b, e][1,4]diazepine, and 8-Chloro-11-(1H-pyrazol-4-y0-5H-dibenzo
[b,e1[1,4]diazepine. [00811In another aspect, the present disclosure is directed to a method of
synthesizing a compound of Formula V or Formula VI, (nj ReR2Re 



N- NFt'2 -- R3OM R7-R3 a1 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 IX with a compound of Formula X  



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 the compounds disclosed herein. The first series of steps generating the
intermediate lactarn have been described by, inter alia, Liao at al. J. Med. Chem. 1997, 40, 4146-4153.
The last step has been described by e.g. Liao et al. I Med. Chain. 1999, 42, 2235-7744. Both of these
references arc hereby incorporated herein by reference in their entirety, including any drawings.  02N -F
N H2X      [00831Tn certain embodiments of the invention the building blocks A and B are selected from
but not limited to  A  ,02N ",..",..tz.k, 
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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; n is 1, 2, 3, or 4 and RI-R9 are as defined herein. In some embodiments,
the combinatorial library includes clozapir,e and/or N-desinethylclozapine. In certain other embodiments,
the combinatorial Library does not include clozapine or N-desmethylclozapine. [0085]In another aspect,
the present disclosure relates to a combinatorial library of at least 10, or at least 30, or at least 50, or at
least 100, or at least 200, or at least 220 dibenzo[b,e][1,4]diazepine compounds that can be formed by
reacting a compound of Formula VII, (VED R3 R4-  R5 with a compound of Formula VIII and 



Re  a compound of Formula X1I, 001) (Lri\11--111       wherein X is a halogen; W is nitrogen, CH, oxygen,
or sulfur; n is 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, the array is three dimensional, with one dimension representing all the compounds
of Formula VII, the second dimension representing all the compounds of Formula VIOL, 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 VITT and some or, or all of, the
compounds of Formula X. [0087]in smile embodiments, compounds of Formulae I, II, or XV, as disclosed
and described herein, may be capable of modulating the activity of a muscarinic receptor.        [0088] The
tem' "modulate" refers to the ability of a compound disclosed herein to alter the function of a muscadine
receptor. A modulator may activate the activity of a muscarinic receptor, may activate or inhibit the activity
of a muscadine receptor depending on the concentration of the compound exposed to the muscarinic
receptor, or may inhibit die 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 partner. A modulator may increase the probability
that such a complex fonds between the nnuscarinic receptor and the natural binding partner, may
increase or decrease the probability that a complex forms between the muscadnic receptor and the
natural binding partner depending on the concentration of the compound exposed to the muscadine
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  muscarinic receptor. The muscarinic receptor fturction may he the
interaction with a natural binding partner or catalytic activity. [0090]The term "contacting" as used herein
refers to bringing a compound disclosed herein and a target unscuinic receptor together in such a manner
that the compound can affect the activity of the nmscarinic receptor, either directly; i.e., by interacting with
the muscarinic receptor itself, or indirectly; i.e., by interacting with another molecule on which the activity
of the muscarinic receptor is dependent. Such "contacting" can be accomplished in a test tube, a petri
dish or the like. In a test tube, contacting may involve only a compound and a inuscarinic 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; i.e., the IC5D 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 musearirdo
receptors in contact with the compounds including, but not limited to, direct cell microinjection and
numerous transmembrane carrier techniques. The term "contacting" can also refer to bringing a
compound disclosed herein to contact with a target mush:mink receptor in vivo. Thus, if a compound
disclosed herein, or a prodrug thereof, is administered to an organism and the compound is brought
together with a muscarinic receptor within the organism, such contacting is within the scope of the present
disclosure. [0091]In some embodiments, the compound of Formulae I, II, or XV may be an agonist of said
receptor, while in other embodiments, the compound may be an antagonist of said receptor. In yet other
embodiments, the compound may be a partial agonist of said receptor. A compound that is a partial
agonists may in some cases be a partial activator of a receptor, while in other cases may be a partial
repressor of a receptor. In yet other circumstances, the compound may be a tissue-specific modulator,
while in other circumstances, the compound may be a gene-specific modulator, [0092]Certain of the
compounds disclosed herein may exist as stereoisomers 



including optical isomers. The scope of the present disclosure includes all 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 excipient, or a combination thereof; and a compound of Foimulae I, H, or XV. [0094]The
term "pharmaceutical composition" refers to a mixture of a compound of the invention with other chemical
components, such as diluents or carriers. The pharmaceutical composition facilitates administration of the
compound to an organism. Multiple techniques of administering a compound exist in the art including, but
not limited to, oral, injection, aerosol, parenteral, and topical administration. Pharmaceutical compositions
can also be obtained by reacting compounds with inorganic or organic acids such as hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, methanesulfonic acid, ethanesulfonic acid,
p-toluenesulfonic acid, salicylic acid and the like. [0095]The term "carrier" defines a chemical compound
that facilitates the incorporation of a compound into cells or tissues. For example dimethyl sulfoxide
(DMS0) is a commonly utilized carrier as it facilitates the uptake of many organic compounds into the cells
or tissues of an organism. [0096]The term "diluent" defines chemical compounds diluted in water that will
dissolve the compound of interest as well as stabilize the biologically active form of the compound. Salts
dissolved in buffered solutions are utilized as diluents in the art. One commonly used buffered solution is
phosphate buffered saline because it mimics the salt conditions of human blood. Since buffer salts can
control the pil of a solution at low concentrations, a buffered diluent rarely modifies the biological activity
of a compound.       [0097]The term "physiologically acceptable" defines a carrier or diluent that does not
abrogate the biological activity and properties of the compound. [0098]The pharmaceutical compositions
described herein can be administered to a human patient per se, or in pharmaceutical compositions
where they are mixed with other active ingredients, as in combination therapy, or suitable carriers or
excipient(s). Techniques for formulation and administration of the compounds of the instant application
may be found in "Remington's Pharmaceutical Sciences," Mack Publishing Co., Easton, PA, 18th edition,
1990. [0099]Suitable routes of administration may, for example, include oral, rectal, transmucosal, or
intestinal administration; parenteral delivery, including intramuscular,  subcutaneous, intravenous,
intramechillary injections, as well as intrathecal, direct litaventricular, irttraperitoneal, intranasal, or
btraocular injections. [0100]Alternately, one may administer the compound in a local rather than systemic
manner, for example, via injection of the compound directly in the renal or cardiac area, often in a depot
or sustained release formulation. Furthermore, one may administer the drug in a targeted drug delivery
system, for example, in a liposome coated with a tissue-specific antibody. The hposornes 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 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 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 Hanlcs's
solution, Ringer's solution, or physiological saline buffer. For transmucosal administration, penetrants
appropriate to the bather 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 treated. Pharmaceutical
preparations for oral use can be obtained by mixing one or more solid excipient with pharmaceutical
combination of the invention, optionally grinding the resulting mixture, and processing the mixture of
granules, after adding suitable auxiliaries, if desired; to obtain tablets or dragee cores. Suitable excipients
are, in particular, fillers such as sugars, including lactose, sucrose, manritol, or sorbitok cellulose
preparations such as, for example, maize starch, wheat starch, rice starch,  potato starch, gelatin, gum
tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose, sodium carboxyinethylcellulose, and/or
polyvinylpyrrolidone (PVP). If desired, disintegrating agents may be added, such as the cross-linked
polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof such as sodium alginate. f0105JDragee cores
are provided with suitable coatings. For this purpose, concentrated sugar solutions may be used, which
may optionally contain gum arabic, talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or
titanium dioxide, lacquer solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or
pigments may be added to the tablets or (Magee coatings for identification or to characterize different
combinations of active compound 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 administration, the compositions may take the fours of tablets or
lozenges fthinulated 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, trichlorofitioromethane, 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 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 formulations for parenteral administration include aqueous solutions of the active
compounds in water-soluble fowl. Additionally, suspensions of the active compounds may be prepared as
appropriate oily injection suspensions. Suitable lipophilic solvents or vehicles include fatty oils such as
sesame oil, or synthetic fatty acid esters, such as ethyl oleate or tiglycerides, 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 fonn for constitution
with a suitable vehicle, e.g., sterile pyrogcn-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 the
formulations described previously, the compounds may also be fonmdated 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 caner 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 eosolvent 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 80Tm, 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 destioying its solubility and toxicity characteristics. Furthermore, the identity of the
co-solvent components may be varied: for example, other low-toxicity nonpolar surfactants may be used
instead of POLYSORBATE 80Tm; the fraction size of polyethylene glycol may be varied, other
biocompatible polymers may  replace polyethylene glycol, e.g., polyvinyl pyrrolidone; and other sugars or
polysaccharides may substitute for dextrose. [0115]Alternatively, other delivery systems for hydrophobic
pharmaceutical compounds may be employed. Liposomes and emulsions are well known examples of
delivery vehicles or carriers for hydrophobic drugs Certain organic solvents such as dimethylsulfoxide
also may be employed, although usually at the cost of greater toxicity. Additionally, the compounds may
be delivered using a sustained-release system, such as semipermeable matrices of solid hydrophobic
polymers containing the therapeutic agent. Various sustained-release materials have been established
and are well known by those skilled in the art. Sustained-release capsules may, depending on their
chemical nature, release the compounds for a few weeks up to over 100 days. Depending on the
chemical nature and the biological stability of the therapeutic reagent, additional strategies for protein
stabilization may be employed. [0116]Many of the compounds used in the pharmaceutical combinations
of the invention may be provided as salts with pharmaceutically compatible counterions. Pharmaceutically
compatible salts may be formed with many acids, including but not limited to hydrochloric, sulfuric, acetic,
lactic, tartaric, matic, succinic, etc. Salts tend to be more soluble in aqueous or other protonic solvents
than are the corresponding free acid or base forms. [0117]Pharmaceutical compositions suitable for use
in the present invention 



include compositions where the active ingredients are contained in an amount effective to achieve its
intended purpose. More specifically, a therapeutically effective amount means an amount of compound
effective to prevent, alleviate or ameliorate symptoms of disease or prolong the survival of the subject
being treated. Determination of a therapeutically effective amount is well within the capability of those
skilled in the art, especially in light of the detailed disclosure provided herein. [0118]The exact formulation,
route of administration and dosage for the pharmaceutical compositions of the present invention can be
chosen by the individual physician in view of the patient's condition. (See e.g., Fingl et al, 1975, in "The
Pharmacological Basis of Therapeutics", Ch. 1 p. 1). Typically, the dose range of the composition
administered to the patient can be from about 0.5 to 1000 mg/kg of the patient's body weight. The dosage
may be a single one or a series of two or more given in the course of one or more days, as is needed by
the patient. Note that for almost all of the  specific compounds mentioned in the present disclosure,
human dosages for treatment of at least some condition have been established. Thus, in most instances,
the present invention will use those same dosages, or dosages that are between about 0.1% and 500%,
more preferably between about 25% and 250% of the established human dosage. Where no human
dosage is established, as will be the case for newly-discovered pharmaceutical compounds, a suitable
human dosage can be inferred from Ens or ID50 values, or other appropriate values derived from in vitro
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. I 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 Ito 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 compounds will be administered for a period of continuous therapy, for
example for a week or more, or for months or years. [0120]Dosage amount and interval may be adjusted
individually to provide plasma levels of the active moiety which are sufficient to maintain the modulating
effects, or minimal effective concentration (MEC). The 1?17C will vary for each compound but can be
estimated from in vitro data. Dosages necessary to achieve the MEC will depend on individual
characteristics and route of administration. However, HPLC assays or bioassays can be used to
determine plasma concentrations, (0121]Dosage intervals can also be determined using MEC value.
Compositions should be administered using a regimen which maintains plasma levels above the MEC for
10-90% of the time, preferably between 30-90% and most preferably between 50-90%.  [0122]In cases of
local administration or selective uptake, the effective local concentration of the drug may not be related to
plasma concentration. [0123]The amount of composition administered will, of course, be dependent on
the subject being treated, on the subject's weight, the severity of the affliction, the manner of
administration and the judgment of the prescribing physician. [01241The 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 pack may for example comprise metal or plastic foil, such as a blister pack. The
pack or dispenser device may be accompanied by instructions 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 Foimula I 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 Iluntington's
Disease. [0126]In some embodiments, the compound of Formulae I or XV is clozapine 



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 embodiments, the present disclosure relates to a pharmaceutical composition comprising a
compound of Formula I, 11, or XV and a neuropsychiatric agent. As used herein, a "neuropsychiatric
agent" refers to a compound, or a combination of compounds, that affects the neurons in the brain either
directly or indirectly, or affects the signal transmitted to the neurons in the brain. Neuropsychiatric agents,
therefore, may affect a person's psyche, such as the person's mood, perception, nociception, cognition,
alertness, memory, etc. In certain embodiments, the neuropsychiatric agent may be selected from the
group consisting of a selective serotonin reuptake inhibitor, norepinephrine reuptake inhibitor, dopamine
agonist, antipsychotic agent, setotonin 2A antagonists, and inverse serotonin 2A agonists. [0129]In some
embodiments, the antipsychotic agent may be selected from the group consisting of a phenothiazine,
phenyibutylpiperadine, dehenzapine, beraisoxidil, and salt of lithium. The phenothiazine group of
compounds may be selected from the group consisting of chlorpromazine (Thorazinee), mesoridazine
(Serentilg), prochlorperazine (Compazine%), and thioridazine (Mellarilt). The phenylbutylpiperadine group
of compounds may be selected from the group consisting of halopendol (Haldolg), and pimozide (Crape).
The debenzapine group of compounds may be selected from the group consisting of clozapine
(Clozarilg), loxapine (Loxitane8), olanzapine (Zyprexa(r)) and quetiapine (Seroque10). The benzisoxidil
group of compounds may be selected from the group consisting of resperidone (Resperidal0) and
ziprasidone (GeodonS). The salt of lithium may be lithium carbonate. In some embodiments, the
antipsychotic agent may be selected from the group consisting of Aripiprazole (Ability), Clozapine,
Clozarl, Cornpazine, Etrafon, Geodon, Haldol, Inapsine, Loxitane, Mellaril, Moban, Navane, Olanzapine
(Zyprexa), Orap, Permitil, Prolixin, Phenergan, Quetiapinc (Seroquel), Region, 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, sertrahne, paroxetine, citaloprarri, escitalopram, sibutramine,
duloxetine, and ventafaxine, and pharmaceutically acceptable salts or prodrugs thereof 1[0] 31]In other
embodiments, the norepinephrine reuptake inhibitor is selected from the group consisting of
thionisoxetine and reboxetine.  [0132]In further embodiments, the dopamine agonist is elected from the
group consisting of sumatriptan, almotriptan, naratriptan, frovatriptan, rizatuiptan, zonnitriptan,
cabergoline, amantadine, lisuride, pergolide, ropinirole, pramipexole, and bromocriptine.      10133]In
another embodiment, the inverse serotonin 2A agonist is ACP-103 or an analog thereof. By "ACP-103," it
is meant the compound of Formula 3001.    0 



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, 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 netuopsychiatric agent.      [0136] In certain embodiments, the
patient may be a mammal The mammal may be selected from the group consisting of mice, rats, rabbits,
guinea pigs, dogs, cats, sheep, goats, cows, primates, such as monkeys, chimpanzees, and apes, and
humans. in some embodiments, the patient is a human. [01371In some embodiments, the administering
step in the above methods comprises administering said compound of Formula I, II, or XV and said
neuropsychiatric  agent nearly simultaneously. These embodiments include those in which the compound
of Formula 1 or 11 and the neuropsychiatric agent are in the same administrable composition, i.e., a
single tablet, pill, or capsule, or a single solution for intravenous injection, or a single drinkable solution, or
a single dragee formulation or patch, contains both compounds. The embodiments also include those in
which each compound is in a separate administrable composition, but the patient is directed to take the
separate compositions nearly simultaneously, i.e., one pill is taken right after the other or that one
injection of one compound is made right atter the injection of another compound, etc [0138]In other
embodiments the administering step comprises administering one of the compound of Formula 1, 11, or
XV and the aeuropsychiatric agent first and then administering the other one of the compound of Formula
1, II, or XV and the neuropsychiatric agent. In these embodiments, the patient may be administered a
composition comprising one of the compounds and then at some time, a few minutes or a few hours, later
be administered another composition comprising the other one of the compounds. Also included in these
embodiments are those in which the patient is administered a composition comprising one of the
compounds on a routine or continuous basis while receiving a composition comprising the other
compound occasionally.        [0139] In certain embodiments, the neuropsychiatric disorder to be treated
by the methods and the compounds of the present disclosure is selected from the group consisting of
schizophrenia and related idiopathic psychoses, anxiety, sleep disorders, appetite disorders, affective
disorders such as major depression, bipolar disorder, and depression with psychotic features, and
Tourette's Syndrome, drug-induced psychoses, psychoses secondary to neurodegenerative disorders
such Alzheimer's or Huntington's Disease. EXAMPLES Example 1 - General procedure 1 (GPI)  [0140]A
mixture of an aminobenzoic acid (1 eq.), a 2-fluoronitrobenezene (3 eq.) and Cs2CO3 (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 Et0Ac (2 x).        [0141] Et0H 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 Et0Ac (3 x) and the combined organic phases were
concentrated.  [0142]The residue was taken up in C112Cl2 and 1-ethy1-3-(3- 



dimethylarninopropyl)carbodiimide hydrochloride (3 eq.) was added and the resulting mixture was stirred
at room temperature for I h., and then concentrated. The residue was diluted with Et0Ac, washed with
aqueous NaOH (2 M) and concentrated. [0143]The residue was taken up in dioxane and added to a
mixture of TiCI4 (1.1 eq., 1 M in toluene) and piperazine (5 eq.) in dioxane at 50C. The resulting mixture
was stirred at 100C over night, 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
Et0Ac (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 Et0Ac (3 x). The combined organic phases were
concentrated and purified by HPLC. Example 2 - 2,7-I)ichloro-11-(piperazin- I -y1)-511-dihenzorb,
elf1,41diazep ine (166J085F1) (NH CI  CI  1014414-Ch1oro-2-fluoronitrobenzene (263 ing, 1.5 mmol) and
2-amino-5- chlorobenzoic acid (86 mg, 0.5 inmol) were reacted according to GP1 to give 6.1 mg of the
title compound (166 J085F1). MS (ESI) 347 (MW). Purity for M11 (UV/MS) 100/85. Example 3 -
2-Chloro-11-(piperazin-1-y1)-5H-dibenzo1bte1[1,4]thazepine (166J085F61
c ,r-NH Nj C! [0145]2-Fluororitrobenzene (212 mg, 1,5 minol) and 2-amino-5-chlorobenzoie acid (86 mg,
0.5 mraol) were reacted according to GPI to give 5.3 mg of the title compound (166 J085F6). MS (ES I)
313 (MO. Purity for M1-11- (UV/MS) 100/95. Example 4 2  8-Dichloro-11-(ppi _erazin-1-y1)-5H-4ibenzo b
e 11,4]diaze_p_ire (1661085F2I  [0146]5-Chloro-2-fluoronitrobenzene (263 nag, 1.5 romol) and
2-amino-5- chlorobenzoic acid (86 mg, 0.5 mmol) were reacted according to GP1 to give 4.8 mg of the
title compound (L66 1085F2). MS (ESI) 347 (MIX). Purity for MI-I+ (UV/MS) 99199. Exmnole 5 -
8-Bromo-2-chloro-11-(n iperazin-1 -v11-5H-di b enzo I b,e] [1,41diazopine (1665085F3l  [0147]5-
Bromo-2-fmoronitrobenzene (330 nig, 1.5 mmol) and 2-amino-5- 



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 reacted according to GPI to give 0.3 mg of the title compound (166 5085F7). MS (E51) 381
(MI-14). Purity for(IN/MS) 100/95. Example7 6flerazin-l-y1)-8-trifluorornethy1-5.TI- dibenzo[b el [1
zi]diazeuine (189.1077B)   [0149]3-Chloro-4-f1uoro-5-nitrobenzotrifluoride (366 mg, 1.5 n-imol) and 2-
aminobeazoic acid (69 mg, 0.5 mmol) were reacted according to GPI to give 28 mg of the title compound
(189J077B). MS (ES]) 381 (MHE). Purity for MH+ (UV/MS) 99/100. Example 8 - 7-Chl oro-11 -(pip erazin-
1 -y1)-5H-dibenzo fh,e1 [1,41 dizzep in e (160FE35B)  (-NH [0150]4-C1doro-2-fluoronitrobenzene (528
mg, 3.0 nuuol) and 2-aminobenzoic acid (138 mg, 1.0 rump!) were reacted according to GPI to give 5.0
mg of the title compound (160FE35B). MS (ESI) 313 (MI-I) Purity for MW (UV/MS) 99/86.
Example9-8-Broino-l-chloro-11-thiperazin-1-v11-5H-dibenzo lb, el 11,41diazepine (160FE36 A)
[0151]5-Brome-2-fluoronitrobenzene (660 mg, 3.0 mmol) and 2-amino-6- chlorobenzoic acid (172 mg, 1.0
wino]) were reacted according to GPI to give 5.0 mg of the title compound (160FE36A). Issi (EST) 391
(N11-14). Purity for MH+ (UV/MS) 94/87. Example 10-1,10-2-meth 1-11- erazibenzo b 1 4 cL,_jtap_ze
(16011E40C)  CN\I-1 



/N-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) and 2-amino-3- chlorobenzoic acid 072 nig 1 0
tromp were reacted according to CP1 to give 4.6 mg of the title compound (160FE41A). MS (EST) 347
(MR). Purity for Mli+ (UV/MS) 95170. Example 12 - 8-Chloro-2-methyl-1 1-(pinerazin-1 -y1)-5H-dibenzo [
b, el11,41diazeoine (160FE4113) 1.015415-Chloro-2-fluoronitrobenzene (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
title compound (16OFF,41B). MS (ES1) 327 (MlEF). Purity for MN' (UV/MS) 100194. Example 13 -
8-Chloro-2-fluoro-11-(pioerazin-1-1/1)-5H-clibnzo lb, el[1,4]diazenine  (160FE42A-F3)
1015515-Chloro-2-fluoronitrobenzene (264 rug, 1,5 minol) and 2-amino-5- fluorobenioic acid (78 mg, 0.5
mraol) were reacted according to GP1 to give 21 mg of the title compound (160FE42A-F3), MS (ES1) 331
(NS). Purity for MIL' (UVIMS) 99/98. Example14-3 8-Dichloro-114 erazin-l-nzo b e 1 4 diaze
(160FE42B-F4)   [0156]5-Ch1oro-241umonitrobenzene (264 mg, 1 5 mmol) and 2-amino-4-
chlorobenzoic acid (86 mg, 0.5 mine!) were reacted according to GPI to give 9.4 mg of the title compound
(160FE42B-F4). MS (ESI) 347 (Nat). Purity for MIt (UV/MS) 99/97. Example 15 - 2-Bromo-8-chloro-1 I
-(piperazin- 1 -y1)-51-/-dibenzolb, el r1,41 diazep ine 1160FE43A-F61 (-NH CI [0157]5-Chloro-2
-fluoronitrobenzene (528 mg, 3.0 mmol) and 2-anino-5- bromobenzoic acid (216 mg, 1.0 mmol) were
reacted according to GP1 to give 20 mg of the title compound (160FE43A-F6). MS (E51) 391 (M1-1+).
Purity for Mir (UV/MS) 100/100. Example 16 3,7-Dichloro-11-(piperazin-1-v1)-5H-dibenzo[b, elf
1,41diazepine (160FE58D1)  ) 



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- chlorobenzoic acid (86 mg, 0.5 mmol) were reacted according to GPI to 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-(Pinerazin-1-v11-5H-dibenzorb el11 41diazepine (160FE58D61   C CI
[0160]2-Pluoronitrobenzene (212 mg, 1.5 mmol) and 2-amino-4-chlorobenzoic acid (86 mg, 0,5 mmol)
were reacted according to GPI to give 2.2 mg of the title compound (160FE58D6). MS (PSI) 313 (Min.
Purity for MIL( (UV/MS) 90/100. Example19 -3-C111-1- -8-trifluoromethv1-5H- dibenzo [b,e]
r1,4]diazepine (160FE58D7)   CI [0161]4Fluoro-3-nitrobenzottifluoride (314 mg, 1.5 mmol) and 2-amino-4-



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-Ch1oro-2-methyl-11-(piperazin-1 -y1)-5H-dibenzo[b 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 mg of the title compound (160FE58E1). MS (BSI) 327
(MR). Purity for MEI' (UV/MS) 100/90. r?ia  le 21 - 2-Methyl-11-(ri
erazin-l-y1)-5H-dibenzo15,efl,41diazepine (160FE58E61 r-r'r  -53-  [0163]4-Fluoronitrobe,n7ene (212 mg,
I 5 narnot) and 2-amino-5-methylbenzoic acid (76 mg, 0.5 rnmol) were reacted according to GPI to give
6.8 mg of the title compound (160FE58E6). MS (ES1) 293 (IVER+). Purity for Ivir (UV/MS) 100/100.
Example22 2-Methy1-11-(riperazin-1-v1)-8-trifluoromethyl-5H- dibenzolb. e [1,4] di azep ine (16 OFFS
SE7)  K, NH F>IN   [0164]4-Fluoro-3-nitrobenzotrifluoride (314 mg, 1.5 mmot) and 2-amino-5-
methylbenzoic acid (76 mg, 0.5 mmol) were reacted according to GPI to give 1,2 mg of the title compound
(160FE58E7). MS (ESI) 361 (MEI.). Purity for MI1+ (UV/MS) 100/85. Example 23 - 8-Ghloro-4-inethyl-11-
pinerazin-1-v1)-5H-dibenzorb,e111,41cliazepine (160FE74C)    [0165]5-Chloro-2-fluotonitrobenzene (1.06
g, 6.0 mnaol) and 2-amino-3- 



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-Ch1oro-2-11.uoronitrober7ene (1.06 g, 6.0 mrnol) 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 (ES') 347
(nEr). Picky for MI-I+ (UV/MS) 100/99.  'NH  [0167]5-Bromo-2-fluoronitrobenzene (580 mg, 2.6 mmol) and
Ar- methylantranilic acid (200 mg, 1.3 nunol) were reacted according to GPI to give 1.6 mg of the title
compound (1661032). MS (BSI) 371 (MEI). Purity for ME + (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 Cs2CO3 (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 Et0Ac (2 x).
[0169]EtOII and Na2S204 (5 eq.) was added to the aqueous phase and the resulting mixture was stirred
for 1 h. Aqueous I-IC1 (2 M) was added to the mixture and then the aqueous phase was extracted with
Et0Ac (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 Et0Ac,
washed with saturated aqueous NaHCO3-solution, dried (Na2SO4), and concentrated. [0171]The residue
was taken up in dioxane and added to a mixture of TiC14 (1.1 eq., 1 M in toluene) and piperazine (5 eq.)
in dioxane at 50C, The resulting mixture was stirred at 100C over night, and then allowed to obtain room
temperature. Aqueous I-1C1 (2 M) was added to the mixture until solution became acidic and then the
aqueous phase was extracted with Et0Ac (2 x). Aqueous Na01-1 (2 M) was added to the aqueous phase
until a basic solution was obtained and the resulting suspension was extracted with Et0Ac (3 x). The
combined organic phases were concentrated and purified by HPLC.  Example 27 - 7
8-Dichloro-11-(oiperazin-1-y1)-511-dibenzo [b. el [1.41diazenine (1667028)
( 



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-l-v1)-8-trifluoromethyl-5//-dibenzo
1b,e111 41diazepine (1667023)   [0173]4-Fluoro-3-nnzobenzotrifluoride (1.25 g, 6 mmol) and
2-arainobenzoic acid (274 mg, 2 limo') were reacted according to GP2 to give 12 mg of the title compound
(1657023). MS (EST) 347 (MI-14). Purity for M1-14- (11V/MS) 81/98. Example 29 - 11-(Piperazin- 1
-y1)-5H-dibenzo [b elil 41diazepine (160FE 19A) NH CN [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 (160FEDA). MS (ESI) 279 (MB'), Purity for ME' (1N/MS) 100/100. Example 30 -
8-Fluoro-11-(pioerazin-1-v1)-5H-dibenzolb,elf 1,41diazeoine (160FE19C)  (-11\11 N-1 N
[0175]2,5-Difluoronitrobenzene (955 rug, 6.0 mmol) and 2-arninobenzoic acid (274 mg, 2 mmol) were
reacted according to GP2 to give 8.9 mg of the title compound (160FE19C). MS (ESI) 297 (Mar). Purity
for MH+ (UV/MS) 99/97. Examsle31-11-(Pip crazin-17y11-5H-dibenzo lb, el f 1,41d azepine-8-carbonitrile



(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 (274 mg, 2 mmol) were reacted according to GP2 to give 15 mg of the title compound (160FE1 9E).
MS (ESI) 357 (MITI Purity for MEI" (UV/MS) 100/100. Example 33 -
8-Methyl-11-(piperazin-1-0-5H-dibenzo rb, 1 ,41d iazeoine  (160FE19F1 (-NH N--/)
[0178]4-Chloro-3-nitrotoluene (1.03 g, 6.0 mmol) and 2-arrinobenzoic acid (274 mg, 2 mmol) were
reacted according to GP2 to give 1.6 mg of the title compound (160FE19F). MS (ESI) 293 (MI1+). Purity
for MR+ (UV/MS) 70/70. Example 34-- General procedure 3 (GP3) [0179]1-chloroethyl chloroforrnate (17
mg, 0 12 nunol) at 10C was added to a N-methyl piperazine derivative (0.1 mmol) dissolved in THE (2
ml). The resulting mixture was then heated at reflux for 18 h. The temperature was decreased and the
TUT removed at  reduced pressure. Methanol was then added to the remaining oil and the mixture was
shaken at 65C for 2 h. The methanol was removed at reduced pressure and the remaining crude product
was purified by IEPLC. Examnle 35 -- 3-Fluoro-6-niperaa- I -y1-11H-clibenzorb, e I azenine (160FE02)
CNH 1018013-Fluoro-6-(4-methy1-piperazin-1-y1)- II H-dibenzo[lie]azepine (3 1 mg, 



0.1 mrnol) was reacted according to 0P3 to give 8 mg of the title compound isolated as oxalate salt
(160FE02). 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-(Tril1uoremothanesulfonyloxy)-11-(4-methyl-piperazin-1-y1)-5H- dibenzo[b,ell[1,4jdiazepine (39
mg, 0.1 mmol) was reacted according to GP3 to give 3.0 mg of the title compound (160FE13A). MS (ESI)
427 (MEI). Purity for METE (T_FV/MS) 95/98. Example 37
2-(Trifluoromethanesulfonyloxv)-11-(piperazin-1-v1)-5 ITdibenzo ib,e1[1,41oxazepine (160FE1313) (-Nti
Itzt-s/ --R .s=0 )_ \---fr FE 1018212-(Trifluoromethanesulfonyloxy)-11-(4 methyl-piperazin-1-y1)-5H-
dibenzo[b,e1[1,4]oxazepine (39 mg, 0 1 mmol) was reacted according to GP3 to give 11 mg of the title
compound (160FE13B). MS (ES') 428 (Tyra). Purity for M}14 (UV/MS) 98/100.
Example38-8-Chloro-2-(trifluoromethanesulfonyloxv)-11- piperazin-1-v1)-5H- dibenzorb, el  141diazepine
(160FE13C) (-NH 



0 A F F 1018318-Chloro-2-(trifluoromethanesulfoily1oxy)-11-(4-methyl-piperazin-1-y1)-
5/Tdibenzo[b,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-(Trifluoromethanesulfonvloxv)-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 reacted according to GP3 to give 22 mg of the title compound (160FE13D). MS (ES1) 427
(MR) Purity for M1-14 (UV/MS) 100/100, Example  40- General procedure 4 (GP4) 10185]A mixture of
appropriate lactam (0.1 mmol) it dioxane was added to a mixture of TiC14 (1.1 eq., 1 M in toluene) and
the ante (0,5 nunol) in dioxane at 50C or to a mixture of TiC14 (2.2 eq., 1 M in toluene) and the amine
(1.0 mmol) in dioxane at 50C. The resulting mixture was stirred at 100C over night, and then allowed to
obtain room temperature. Aqueous 1-IC! (3 inL, 2 M) was added to the aqueous mixture and then the
aqueous phase was extracted with Et0Ac (2 x 4 mL). Aqueous NaOH (6 nth, 2 M) was added to the
aqueous phase and the resulting suspension was extracted with Et0Ac (3 x 3mL). The combined organic
phases were concentrated and purified by HPLC.  Example 41 -11-(Piperazin-l-y1)-dibenzorb fir
1,41thiazepin rjH     17-Th S--\J [0186110H-Dibenzo[h,f1[1,4]thiazepin-11-one (23 mg, 0.1 mmol) and
piperazine (43 mg, 0.5 mmol) were reacted according to 0P4 to give 3.1 mg of the title compound
(160FE17A). MS (BSI) 296 (Mn'). Purity for MB (UV/MS) 97/90. Example 42 -
11-(Piperazin-1-y1)-2,3-dihydro-1.4-benzodioxino[6.7-1)111,41benzothiazepin (160FE1741
[018712,3-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 0P4 to give 1.9 mg of the title compound
(160FE17B). MS (ESI) 354 (ME. Purity for MR' (UVIMS) 99/95. 



Example 43 - 8-Chloro-11-11,4-:diazepard-1-v1-5H-dibenzofh, e II 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-dibenzo[b,e111,41diazepine-11-y1-dimethyl-ethane- 1,2-diamine (160FE16D)
L0189]8-Chloro-5,10-di1iydro-dibenzo [b, e] [1,4]diazepine-11-one (25 mg, 0.1 inmol) and
IV,N-dimethylethyienodiarnine (44 mg, 0.5 nunol) were reacted according to GP4 to give 20 mg of the title
compound (160FE16D). MS (EST) 315 (MH4). Purity for Mir (Imms) 100/100. Bxample 45 -
N-(8-Chloro-5/1-dibenzolsi[1,41diazepine-11-y2)-NN-diethyl-ethane-1,2: diaraine (160FE16E)
[0190]8-Ch1oro-5,10-dihydro-dibenzo [b, el [1,4]diazepine-i I-one (25 mg, 0.1 Inniol) and
N,N-diethylethylenediamine (58 nig, 0.5 mmol) were reacted according to G1'4 to give 3.9 mg of the title
compound (160FE16E). MS (ESI) 343 (Mih. Purity for 1%.41-1' (UV/MS) 99/94. 



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-(pmerazin-1-v11-5H-dibenzo fb. elil,41diaz opine (160FE20A)
[0192]8-Ch1oro-2-m ethoxy-5,10-dihydro-dib enzo [bse][ 1,4] diazepine-11- o ne (28 mg, 0.1 nunol) and
piperazine (86 mg, 1.0 mmol) were reacted according to GP4 to give 19 mg of the Elle compound
(1601-120A). MS (ES1) 342 (min. Purity for mil+ (UV/MS) 99/100. Example 48 -
N'-(5H-Dibenzorb,e]r1,43diazepine-  -71 -NN-dimethl-ethane-1,2-diarnine (16017E2011)
[0193]5,10-Dihydro-dibenzo[12,e][1,41diazepine-11-one (160F111 5A) (21 nig, 0,1 mmol) and
N,N-dimethylethylenediamine (88 mg, 1.0 mmol) were reacted according to (31)4 to give 7.6 mg of the
title compound (160FE20B). MS (EST) 281 (M1-11). Purity for Miff (UV/MS) 100/100. Examole 49- 1 1 -[
1.4]Diazeoam-1 -v1-5.11-dibenzo lb, el f 1,41diazeoille ( 160FE20C)
10194]5,10-Dihydro-dibenzo[li,e1[1,4]diazepine-11-one (160FE15A) (21 mg, 0.1 mmol) and
homopiperazine (100 mg, 1.0 no!) were reacted according to GN to give 12 mg of the tide compound
(160FE20C). MS (ESI) 293 (Iv11). Purity for Mil-C (UV/MS) 95/95. 



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- 11-11,41diazepam-l-v1-5 ff-dibenzo elf1,41diazepine (160FE16A)
1019618-Fluoro-5,10-Dihydro- dib enzo [b ej [1,4] cliazepine-11 -one (160FE15C) (23 mg, 0.] minol) and
homopiperazine (100 mg, 1.0 mmol) were reacted according to 0P4 to give 19 mg of the title compound
(160FE20E). MS (ES!) 311 (MH+). Purity for IY111+ (UV/MS) 100/100.  Example 52 -
N'-(8-Chloro-5H-clibenzo[b.e1[1.,4]diazepinc-1 t-v1)-N-methyl-ethane-1,2- diamine (160FE22)
[0197]8-Ch1oro-5,10-dihydro-diberizo[b,e][1,4]diazepine-11-one (25 mg, 0 1 mmol) and
N-methylethylenecliamine (74 mg, 1 0 mmol) were reacted according to GP4 to give 7.6 mg of the title
compound (160FE22). MS (EST) 301 (MET). Purity for Mt (1.1-V/MS) 92/83.
Example538-Chloro-11-ittrans-2.5-dimethyl-piperazin-1-y1)-5H- dibenzo [b. e][1,41diazepine (160FE33A)



[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 e] 11 43diazepine (16017E33B)
[0199]8-Ch1oro-5,10-dihydro-dibenzo[b,e][1,4]diazepine-11-one (25 mg, 0.1 nunol) and
2,6-dimethylpiperazine (114 mg, 1 0 nunol) were reacted according to GP4 to give 18 mg of the title
compound (160FE3313). MS (EST) 341 (MIC). Purity for MET+ (UV/MS) 100/100. Example 55 -
8-Chloro-11-(3-methyl-piperazin-1-A)-5FT-thhe ,o rb, elf 1 ,41diazenine (160FE3S)
[0200]8-Chloro-5,10-dihydro-dibenzo[b, e][1 A]diaze pine -11- one (25 mg, 0.1 mmol) and
2-methylpiperazine (100 mg, 1.0 rarnol) were reacted according to GP4 to give 30 mg of the title
compound (160FE38). MS (EST) 327 (MH'). Purity for MI-1+ (UV/MS) 100/89. Example
568-Chloro-11-(3-phentiperazin1 -v1)-5H-dibenzo[b,e1[1.4]diazepine (16017E45)                (NH ClNzr( H
[020118-Chloro-5,10-dihydro-dibenzo[b,e][ 1 ,4]diazepine41-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). Purity for 11E-I+ (UV/MS) 100/89.  Exam le 57 -
8-Chloro-5-methvI-11-(piper in-1  -y1)-5H-dibenzo  [bte111,41diazepine (189J025A) 



(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 organic phases were dried (Na2SO4) 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 100C
for 1 h. Aqueous HO (1 triL, 2M) and Et0Ac (2 mL) was then added to the mixture. The phases were
separated and the aqueous phase was extracted with Et0Ac (2 mL) and then aqueous NaOH (2 tnL, 2 M)
was added. The basic aqueous phase was extracted with Et0Ac (3 x 2 InL) and the combined organic
phases were dried (Na2604) and concentrated. The residue was dissolved in DMF and purified on IIPLC
to give 34 mg of the title compound (189J025A). MS (BSI) 327 (IVIE+). Purity for MTIr (UV/MS) 100/100.
Example 58 - 8-Chloro-5-benzy1-114piperazin-1-v1)-5H-dibenzo (1), 011 ,4] diazepine
1.160FE46-PIPBN)    [0203]8 ,5-Dichbro-5 H-di b enzol by e] [1,11]diazepine (160FE46) (51 mg, 0.20
mmol) and berizyl bromide (68 mg, 04 mmol) were reacted as described for Example 57 to  give 8.4 mg
of the title compound (160FE46-PIPIIN). MS (ESI) 403 (MEI). Purity for Wel+ (LTV/MS) 100/100. Example
59 - 8-Iodo-11-(piperazin-1-y1)-5H-dibenzofb,e111,41diazepine (1667038)   [02041A mixture of
8-bromo-5,10-dihydro-dibenzo[b,e][1,4]cliazepine-11-one (1667031) (60 mg, 021 mmol), Nal, (62 mg,
0.42 mmol), N,N-diracthylethylenediarnine (2.2 pL, 0.021 mmol) and CM (2 mg, 0.01 nunol) in dioxane (1
ml) was heated in a capped tube for 3 days. The reaction mixture was allowed to obtain room
temperature and then the mixture was applied onto a SCX-2 ion exchange column and the product was
eluted with CH2C12 to give 49 mg of intermediate 8-iodolactain. The intermediate 8-iodolactam (20 mg,
0.060 mmol) in dioxime (1 mid) was added to a mixture of TiC14 (0.13 roL, 0.13 mmol, 1 M in toluene)
and piperazine (0.051 g, 0.60 mmol) in dioxane at 50C. The resulting mixture was stirred at 100C over
night then allowed to obtain room temperature. Aqueous HC1 (3 mL" 2 Iv!) was added to the mixture and
then the aqueous phase was extracted with Et0Ac (2 x 4 mL). Aqueous NaOH (6 inL, 2 M) was added to
the aqueous phase and the resulting suspension was extracted with Et0Ac (3 x 3mL). The combined
organic phases were concentrated and purified by HPLC to give 4.1 mg of the title compound (1663038).
MS (ESI) 405 (MI-14). Purity for MEI+ (UV/MS) 100/100. Example60--2-Io do -8-chloro -11-(pip erazin-
1-v1)-5H-dibenzo rb.el 1-1,41diazepine (1667054)
[020512-Bromo-8-chlor0-5,10-dihydro-dibenzo[b,e][1,41diazepine- I 1-one 



(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-Pheny1-11-(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-dibenzo[b,e][1,4]diazepine-11-011e (1667031) (30 mg, 0.12 mmol), benzene
boronic acid (18 mg, 0.15 numol) and IC2CO3 (34 mg, 0.24 col) in deoxygeniscd toluene/Et0H/H20 (1.5
mL) and the resulting mixture was stirred at 80C over night. The mixture was diluted with Et0Ac, washed
with saturated aqueous NaHCO3- solution, dried (Na2SO4) and concentrated to give crude 8-phenyl
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 toluene) and piperazine (0.103 g, 1.2 mmol) in dioxane at 50C, The resulting mixture
was stirred at 100C over night, and then allowed to obtain room temperature. Aqueous HC1 (3 inL, 2 M)
was added to the mixture and then the aqueous phase was extracted with Et0Ac (2 x 4 nit). Aqueous
NaOH (6 mL, 2 NI) was added to the aqueous phase and the resulting suspension was extracted with
Et0Ac (3 x 3mL). The combined organic phases were applied onto a SCX-2 ion exchange column. The
column was washed with Me0H, and then the product was eluted with NI-13 (7 N in Me0H), concentrated,
and purified by HPLC to give 16 mg of the title compound (1897053). MS (ESI) 355 (MI?). Purity for Mit.
(UV/MS) 100/100. Example 62 - 8-Chloro-11-(piperidin-l-y1)-5H-dibenzo[b,e]11.43diazepine (1663-069A)
[0207]Piperidine (37 mg, 0.44 mmol) was added to crude 8-chloro-11- methylsulfany1-5H-dibenzo[b,
e][1,4]diazepine(1 665050) (90 mg, purity 50%, 0.218 namol) in pyridine (2 mL) and the resulting mixture
was heated in a capped tube at 160C for 10 h. The mixture was concentrated and flash chromatographed
(SiO2, heplaneft0Ac 8:1-6:1) to give 12 nag of the title compound (1665069A). MS (ESI) 312 (M}14).
Purity for MIT' (IN/MS) 100/100. Example 63 -
8-Chloro-11-(morpholia4-y1)-5H-dibenzorizelf1.41diazepine (1665069B)    [02081Crude8- chlo
ro-11-methylsulfany1-5H- dibenzo[bse][1,4]diazepine(1665050) (90 mg, purity 50%, 0.218 mmol) and
morpholine (38 rug, 0.44 namol) were reacted as described for Example 62 to give 11 mg of the title
compound (1665069B). MS (ESI) 314 (ME'). Purity for MIT+ (LTV/MS) 100/98, 



Example64-5-A11Ni-8-chi oro-11-(pip erazin- 1 -y1)-5H-dibenzolb e J1 41diazepine (1665068)
10209]IC0Bu (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 at 40C for 2h. The reaction was quenched by
addition of Me0H (2 mf..). The mixture was diluted with CH2C12, washed with saturated aqueous
NalfCO3-solution, dried  (Na2SO4), concentrated and flash claromatographed (Si02, heptane:Et0Ac,
4:1-3:1) which gave intermediate p-methoxybenzylprotected lactam (732 mg), 85 % pure, which was used
in the next step without further purification. [0210]To a mixture of p-methoxybenzylprotected lactam (100
mg, 017 rnmol) in DIvil (2 mL) was added Nall (16 mg, 0.41 mmol, 60 % in mineral oil) and the resulting
mixture was heated to 60C then allowed to obtain room temperature. Allyl bromide (36 pl" 0,41 inuml) was
added and the resulting mixture was stirred at room temperature for 3 Ii then diluted with CH2C12,
washed with saturated aqueous NaHCO2-solntion, dried (Na2SO4), concentrated, flash
chromatographed (Si02, heptane:Et0Ac 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
45C for 2h. The mixture was concentrated, chromatographed (Si02, heptane:Et0Ae 8:1-4:1), and
concentrated. The residue was 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 resulting mixture was stirred at 100C 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 100C for 3h. To the mixture was added aqueous HCI (3 mL, 2 M) and then
the aqueous phase was extracted with Et0Ac (2 x 4 rriL). To the aqueous phase was added aqueous
NaOH (6 niL, 2 M) and the resulfing suspension was extracted with Et0Ac (3 x 3 mL). The combined
organic phases were concentrated and purified by HPLC to give 17 mg of the title compound (166J068).
MS (EST) 353 (MIT). Purity for Micr (UV/MS) 99/88. Example 65 - 6-Chloro-11er-5./i-diberuzo bci az i e
(1893068)  [0211]A mixture of a methyl 2-arninobenzoate (4.54 mg, 3.0 mmol), 3-chloro-
2-fluoronitrobenezene (352 mg, 2 mmol) and Cs2CO3 (0.78 g, 2.4 mol) in DMF (4 mL) was stirred at
140C for 2 h.  [0212]The mixture was diluted with Et0Ac (10 mL) and washed with 2 M aqueous
Na0H-solution (2 x 5 mL), dried (Na2SO4), concentrated and flash chromatographed (5102,
toluene:heptane:Et0Ac-system) and concentrated. The residue was taken up in THE (10 niL), 1 M
aqueous LiOH (5 mL) was added and the resulting mixture was stirred at 80C for 1 h, and then allowed to
obtain room temperature. 2 M aqueous HC1 was added until pH 2. The aqueous phase was extracted
with Et0Ac (3 x). The combined organic phases were dried (Na2SO4) and concentrated. The residue was
taken up in Et0I1 and a mixture of Ic.2CO3 (1.38 g, 10 mmol) and Na25204 (1.74 g, 10 nunol) 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 Na0H-solution (2 x 5 mL) and then dried (Na2SO4) and concentrated. [0213]The
residue was taken up in CH2C12 and 1-ethy1-3-(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 Et0Ac, washed with saturated aqueous NaHCO3-solution, dried (Na2SO4),
concentrated, and flash chromatographcd (5102, heptane:Et0Ac, 2:1) to give 21 mg of the intermediate
lactam. [0214]The intermediate lactam was taken up in dioxane and added to a mixture of TiC14 (0.19
mL, 0.19 mmol, 1 M in toluene) and piperazine (73 mg, 0.85 mmol) in dioxane at 50DC. The resulting
mixture was stirred at 100C over night, and then allowed to obtain room temperature. To the mixture was
added aqueous HC1 (1 mL, 2 M) and then the aqueous phase was extracted with Et0Ac (2 x 1 inL). To
the aqueous phase was added aqueous NaOH (2 inL, 2 M) and the resulting suspension was extracted
with Et0Ac (3 x lmL). The combined organic phases were concentrated and purified by FE3LC to give 9.8
mg of the title compound (189.1068) MS (ES1) 313 (MR'). Purity for MN+ (UVIMS) 100/98. Example66 -
8-Chloro-5- oip eraz in-1 -y1-11 ef-benzo [blpvri do [2,3 r1,4]diazepine 



(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 (Na2SO4), concentrated and crystallised from Me0H to give 271 mg of
intermediate diarylamine. To a mixture of intermediate diarylamine (100 mg, 0.32 mmol) in Et0II (0.5 mL)
was added a mixture of IC2CO3 (220 mg, 1.6 mmol) and Na2S204 (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 concentrated and the
residue taken up in Et0Ac/H20 and separated. The organic phase was dried (Na2S01) and concentrated.
The residue was taken up in xylene and heated to 130C over night, then diluted with Et0Ac, washed with
saturated aqueous NaliCO3-solution, dried (Na2SO4), concentrated and flash chromatographed (Si02,
heptane:Et0Ac) to give intermediate lactam. The intermediate lactam was taken up in dioxane and added
to a mixture of TiC14 (187 p1, 0.187 trunol, 1 M in toluene) and piperazine (73 mg, 0.85 mmol) in dioxane
at 50C. The resulting mixture was stirred at 100C over night, and then allowed to obtain room
temperature. To the mixture was added aqueous HC1 (1 mL, 2 M) and then the aqueous phase was
extracted with Et0Ac (2 x 2 mL). To the aqueous phase was added aqueous NaOH (2 mL, 2 M) and the
resulting suspension was extracted with Et0Ac (3 x 1 mL). The combined organic phases were
concentrated and purified by 1-313LC to give 20 mg of the title compound (1661063). MS (ESI) 314 (Nal).
Purity for MR+ (UV/MS) 100/99. Example 67 --- 2-Chloro-10-piperazin-l-v13H-dibenzokbf1azenin
(1891039)   [0216]To a mixture under Az of 2-chloro-5-(4-methoxybenzy1)-5,11- dilaydrodibenzo
[Mazepin-11-one (1891027) (150 nag, 041 nunol) in C112C12 (10 inL) at - 75C was added TiC14 (0.60
in11., 0.60 mmol, 1 M in toluene) and the resulting mixture was stirred for 1 h. The mixture was diluted
with saturated aqueous NH4C1-solution and CH2C12  and the mixture was allowed to obtain 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 (Na2SO4) 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
TiCL (0.18 ml,, 0.18 mnnol, 1 M in toluene) and piperazine (283 mg, 3.3 mmol) in dioxane (4 mL) at 50
was added crude protected product (80 mg, 033 nunol) and the resulting suspension was stirred at 100C
for 1.5 h. Ihe mixture was allowed to obt.. in room temperature, then it was diluted with Et0Ac, washed
with saturated aqueous NaliCO3-solution, dried (Na2SO4), concentrated and flash ehromatographed
(Al203, CH2C12:Me0H, 1:0-25:1) to give 64 mg (63%) of the title compound (1897039). MS (PSI) 312
(Min. Purity for MW (UV/MS) 97/95. Example 68- 8-Chloro -11-(ainerazin-l-v11-dibenzo
rh,fl[1,41thiazeoine (1897016)    [0218]To a mixture of 8-chloro-10H-ciibenzo[bl] [1,4]thiazepin-11-one
(1891013) (38 mg, 0.15 mmol) and N,N-dirnethylaniline (46p1, 0.35 mmol) in toluene was added POC13
(27 tiL, 0.29 mmol) and the resulting mixture was stirred for 2 h at 100C, and then concentrated. Toluene
(2 n3L) and piperazine (62 mg, 0.73 mmol) were added, and the resulting mixture was stirred at 100C for
3 h, and then allowed to obtain room temperature. To the mixture was added aqueous HC1 (1 raL, 2 M)
and then the aqueous phase was extracted with Et0Ac (2 x 2 mL). To the aqueous phase was added
aqueous NaOH (3 niL, 2 M) and the resulting mixture was extracted with Et0Ac (3 x 3 in.L) The combined
organic phases were concentrated and purified by HPLC to give 6.6 mg of the title compound (1897016).
MS (PSI) 330 (MIT). Purity for MI-1* (UV/MS) 99198.  Example 68 - 8-Chloro- 11-
piperazin-1-y1)-dibenzolbsfir1,41oxazepine (1895031) 



[0219]Amixtureof8-chloro- I OH-dibenzo[V][1,4]oxazepin-ll-one (189J029C) (17 mg, 0.069 mmol) and
2,4-bis(4-methoxypheny1)-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 assisted heating (I20C, 20 minutes). The mixture
was concentrated and the residue was taken up in pyridine (2 inI) and piperazine (25 mg, 0.29 mmol) was
added. The resulting mixture was heated in a capped tube at 130C over night then using microwave
assisted heating (160C, 30 minutes). The mixture was concentrated, diluted with Et0Ac and washed with
water. The organic phase was applied onto a SCX-2 ion exchange column. The column was washed with
Me0H, and then the product was eluted with NII3 (7 N in Me0H) to give 9.0 mg (57%) of the title
compound (1895031). MS (PSI) 314 (Min. Purity for MiEr (UV/MS) 92/100. Exam le69-8-Chloro-11-
4-methyl-Riperazin-1-v1)-dibenzo b. /111,41ox azepine f189J047J
[0220]Amixtureof8-chloro-10H-dibenzo[MilAoxazepin-11-one (189J029C) (30 mg, 0.069 mmol) and
2,4-bis(4-methoxypheny1)-1,3-dithia-2,4- diphosphetane-2,4-disulfide (29 mg, 0.040 romol) in toluene (2
mL) was heated in a capped tube using microwave assisted heating (130C, 20 minutes). The reaction
mixture was  cooled to room temperature and Mel (38 p_L, 0.29 narnol) 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 piperazinc (24 mg, 0.29 mato])
was added. The resulting mixture was hatted in a capped tube at 130C over night then heated using
microwave assisted heating (160C, 30 minutes). The mixture was concentrated, diluted with Et0Ac and
washed with water. The organic phase was dried (Na2SO4), concentrated and flash chromatographed
(Si02, toluene:Et0Ac:Me0H, 4:2:0-2:2:1)10 give 8.9 mg of the title compound (1897047). MS (EST) 328
(MH+). Purity for MEC- (UV/MS) 98/93. Example 70- 3 -Chloro-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 were reacted according to GP4 to give 2.2 mg of the title compound (1897060).
MS (ESI) 312 (M1-14). Purity for Mit- (UV/MS) 100/100. Example 71 - General procedure 5 (GP5) 



[0222]A mixture of a methyl arninobenzoic ester (2.0 mmol), a 2- fluoronitrobenezene (1.0 nunol) and
Cs2CO3 (0.65 g, 2.0 mmol) in DIVE (4mL) was stirred at 40C for 2h. The mixture was diluted with Et0Ac
(10 raL) and washed with 2 M aqueous Na0H-solution (2 x 5 mL). [0223]DOH, 1120, K2CO3 (0.69 g, 5
nunol) and Na2S204 (0.87 g, 5 nunoi) was added to the Et0Ac-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 Na0Hsolution (2 x 5 nit) and then concentrated. [0224]The residue was taken up in D1V1F (1
mL), toluene (4 mL) and NaH (60 mg, 1.5 mmol, 60% in mineral oil) was added and the resulting mixture
was stirred at 80C over night, then quenched by addition of saturated aqueous NB4CL-solution. The
resulting mixture was diluted with Et0Ac, washed with 2 M aqueous Na0H-solution (2 x 5 nth),  dried
(Na2SO4) and concentmtcd. The residue was taken up in dioxane and added to a mixture of TiCI4 (1.1
niL, 1.1 mmol, 1 M in toluene) and piperazine (OAl g, 5 rnmol) in dioxane at 50C. The resulting mixture
was stirred at 100C over night, and then allowed to obtain room temperature. To the mixture was added
aqueous HC1 (3 mi.., 2 M) and then the aqueous phase was extracted with Et0Ac (2 x 4 raL). To the
aqueous phase was added aqueous NaOH (6 niL, 2 M) and the resulting suspension was extracted with
Etakc (3 x 3 inf.). The combined organic phases were concentrated, dried (Na2SO4) and purified by
HPLC. Example 72 - 8-Brorno-11-(niperazin-1-v1)-dibenzorkfl11,4]oxazenine (189J 048A)
[0225]5-Bromo-2-fluoronitrobenzene (220 mg, 1 mrnol) and methyl 2- hydroxybenzoate (304 mg, 2 mmol)
were reacted according to GP5 to give 36 mg of the title compound (189J048A). MS (Esn 358 (MEI).
Purity for MEI' (1N/MS) 96/82. Example 73- 11-(Piperazin-l-v1)-dibenzo[bi]l1141oxazenine (189J048H1
[0226]2-tluoronitrobenzeue (141 mg, 1 irunol) and methyl 2-hydroxybenzoate (304 mg, 2 mmol) were
reacted according to UPS to give 5.2 mg of the title compound (189J048B). MS (ESI) 280 (MB). Purity for
MIT+ (LTV/MS) 99/99. Example 74- 7-Chloro-11- (pip crazin- I -v11-dibenzo [hi/J[1 A] oxazepinejl
89J050A)   [022714-Chloro-2-fluoronitrobenzene (175 mg, 1 nunol) and methyl 2- hydroxybenzoate (304
mg, 2 mmol) were reacted according to GP5 to give 17 mg of the title compound (1891050A). MS (ESI)
314 (Mk). Purity for ME1+ (UV/MS) 100/100. Example75-8-Chloro-3-methoxv-11-(piperazin-1-y1)-dib
ertzo fl 11,41oxaz e pine 



(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)-dibenzofbf111,41oxawiine (1891050D)
1022915-13romo-2-fluoronitrobenzene (220 mg, 1 mmol) and methyl 2-hydroxy- 4-methoxybenzoate (364
mg, 2 mmol) were reacted according to GP5 to give 14 mg of the title compound (189J050D). MS (ESI)
388 (MH"). Purity for MEIt (UV/MS) 100/100.  Example 77 -
3-Methoxy-11-(piperazin-1-/D-dibenzorkil11,410xazepine (1897050E1  [023012-Fluoronitroberwene (141
mg, 1 nano') and methyl 2-hydroxy-4- methoxybenzoate (364 nag, 2 nunol) were reacted according to
CiP5 to give 33 mg of the title compound (18970504 MS (ES!) 310 (M11). Purity for MEV (LTV/MS)
100/100. Example 78 - 7-Chloro-3-methoxy-11-(piperazin-1-v1)-dibenzolhAD,41oxazepine (1897050E1
( NH N--)  [0231]4-Chloro-2-fluoronitrobenzene (175 mg, 1 mmol) and methyl 2-hydroxy-
4-mettioxybenzoate (364 mg, 2 mmol) were reacted according to GE5 to give 6.7 mg of the title
compound (189105017). MS (ES!) 344 (1\41-1+). Purity for MH+ ([IV/MS) 98/96.
Example798-Chloro-4-methy1-11-(piperazin-1-v1)-dibenzolbi1r Aloxazepine (1897050H)
1023215-Chloro-24luoronitrobenzene (175 mg, 1 ramol) and methyl 2-hydroxy- 3-rnethylbenzoate (332
mg, 2 mmol) were reacted according to GP5 to give 34 nig of the title compound (18910501). MS (ES!)
328 (M1I). Purity for ME1+ (UV/MS) 100/100. 



Example808-Bronio-4-methyl-11-(piperazin-1-y11-dibenzorb,f111.41oxazepine (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-
ll-(piperazin-l-y1)-dibenzothi][1,41oxazepine (1891051B)   [0234]2-Fluoronitrobenzene (141 mg, 1 mmol)
and methyl 2-hydroxy-3- methylbenzoate (332 mg, 2 ramol) were reacted according to UPS to give 1.8
mg of the title compound (1891051B). MS (ES1) 294 (ME), Purity for iVir (UV/MS) 99/98.
Example82-2-Bromo-8-ch1oro-11-(piperazia-1- v1)-dibenzo IPA [1,41oxazeDine (189J05 ID)
[0235]5-Chloro-2-fluoronitrobenzene (175 mg, I mmol) and methyl 5-bromo- 2-hydroxybenzoate (462 mg,
2 mmol) were reacted according to 0P5 to give 21 mg of the title compound (1891051D). MS (ESI) 392
(Miff). Purity for MH+ (UV/MS) 100/100,  Example 83 - 2,8-Dibromo--11-(piperazin-l-y1
-dibenzo[Mj1,41oxazenine (1891051E1I /--NH  [0236]5-Dromo-2-fluoronitrobenzene (220 mg, 1 mmol)
and methyl 5-bronno- 2-hydroxybenzoate (462 mg, 2 mmol) were reacted according to GP5 to give 0.7
mg of the title compound (189J051E). MS (ESI) 436 (NSF). Purity for MI-I+ (UV/MS) 94199. Example 84-
2-E3romo-11-(pip erazin- 1 -yll-dibenzorb, fir i ,4Ioxazepine (189J051F)  



[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/MS) 95/99. Example85 - (189J051G)   2-Bronao-7-chloro-l1-b 11 oxine
[0238]4-Chloro-2-fluoronitrobenzene (175 mg, I mmol) and methyl 5-bromo- 2-hydroxybenzoate (462 ing,
2 mmol) were reacted according to UPS to give 17 mg of the title compound (1893051G). MS (EST) 392
(WO. Purity for MEI+ (UV/MS) 100/100.  Example8611-(P iperazin-1 -v1)-8-trifluorome-dibenzorbt [1
4]oxazepine (1897'054A)  [0239]2-Fluoro-3-nitrobenzotrifluoride (209 (ig, 1 mmol) and methyl 2-
hydroxybenzoate (304 mg, 2 mmol) were reacted according to GP5 to give 19 mg of the title compound
(1891054A). MS (ESE 348 Grvu-i). Purity for MEC (UV/MS) 100/100. Example 87 - 4-Methyl- I I
-(ninerazin-1-y1)-8-trifluoromethy1-dibenzo rbfjr1,41oxazepine (18910540  



[0240]2-Flumo-3-nitrobenzotrifluoride (209 mg, I 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[bIl[1,41oxazepine (1891054E)  [024112,5-Difluoronitrobenzene (159
mg, 1 nunol) and methyl 2- hydroxybenzoate (304 mg, 2 nunol) were reacted according to GP5 to give 14
mg of the title compound (1891054E). MS (ESI) 298 (MI-14). Purity for MEI+ (UVRVIS) 100/100.
Example89-8-Fluoro-3-methox3-11-(piperaziI -dibenzorb,f111,41oxazepinc 0897054F)
[0242]2,5-Difluoronitrobenzene (159 mg, 1 minol) and methyl 2-hydroxy-4- methoxybeazoate (364 mg, 2
mmol) were reacted according to GP5 to give 9.8 mg of the title compound (1897054F). MS (EST) 328
(1VE-1). Purity for 1I-1+ (UV/MS) 1001100. Examae 90- 8-Fluoro-4-methyl-11-(Mperazin- 1 -y1)-di benzof
b,nr m oxazep ine (189.10546)   [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 (i
897054G). MS (ES1) 312 (MU). Purity for MH+ (UV/MS) 100/100. Example91-
2-Bromo-8-fluoro-11-thiperazin-1-v1)-dibenzorb /111,41oxazepine (1897054H)
[0244]2,5-Difluoronizobenzene (159 mg, 1 mmol) and methyl 5-bromo-2- 



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-Methy1-11-(viperazin-1-v11-dibenzoibill1,471oxazepine (189J058A) (--NH
10245]4-Fluoro-3-nitrotoluene, (155 mg, 1 inmol) and methyl 2- hydroxybenzoate (304 mg, 2 namol) were
reacted according to GP5 to give 24 mg of the title compound (189.1058A). MS (PSI) 294(mi-r). Purity for
MB+ (LTV/MS) 100198. Examplel- -erazin- 1 -v1 -dibenzo /VI ri 41oxaLc ine 1189J05813)  CNN
[024614-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 rag of the title compound (189J05813). MS (1351) 324
(M114). Purity for MIf (UV/MS) 100/98. Example 94-
4,8-Dinicthy1-11-(pinerazin-1-y1)-dibenzo[b.a11,4]oxazepine (189J058C)  [0247]4-Fluoro-3-nitrotoluene
(155 mg, 1 ramol) and methyl 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-trifluoromethv1-dibe  oM4joicazepine (189506241
[0248]2-Fluoro-3-nitroberizotrifluside (209 mg, 1 mmol) and methyl 2- hydroxy-4-rnetlioxybenzoate (364
mg, 2 mmol) were reacted according to GP5 to give 12 mg of the title compound (1897062A). MS (ESI)
378 (MI-14). Purity for MB+ ((JV/MS) 100/95. Example 96 -
2-Bromo-11-(pMerazin-1-v1)-8-trifluoromethyl-dibenzorb./1[1,41oxazepine (11950628)  



[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 mmol) were reacted according to 0P5 to give 57 mg of the title compound
(1893069). MS (EST) 314 (1?Ei"), Purity for Mll+ (UV/MS) 100/100.  Example 98 - General procedure 6
(GP6) [0251]A mixture of a methyl aminotrnzoic ester (1.0 mmol), a 2- fiuoronitrobenezene (0.5 mmol)
and Cs2CO3 (0.33 g, 1.0 mol) in DMX (3 inL) was stirred at 40C for 2 b. The mixture was diluted with
Et0Ac (10 ml) and washed with 2 M aqueous Na01-1-solution (2 x 5 trif,), dried (Na2504), concentrated,
flash ehromatogaphed (Si02, toluene:heptane:Et0Ac-system), and concentrated. The residue was taken
up in THF (4 mL), 1 M aqueous Li0I-1 (3 mL) was added and the resulting mixture was stirred at 80C for 1
Ii, and then allowed to obtain room temperature. 2 M aqueous RU was added until a pH of 2 was reached.
The aqueous phase was extracted with Et0Ae (3 x). The combined organic phases were dried (Na2SO4)
and concentrated. The residue was taken up in Et0H and a mixture of K2CO3 (0.35 g, 2.55 mmol) and
Na2S204 (0.44 g, 2.5 mmol) in water was added and the resulting mixture was stirred for 1 it The mixture
was diluted with water and washed with 1 M aqueous Na0H-solution (2 x 5 niL) and then dried (Na2SO4)
and concentrated. [0252JThe residuewas takenupinCH3CN,1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (143 mg 0.75 mmol), 1- hydroxybenwtriazole hydrate
(160 mg, 0.75 mmol), triethylarnine (311 uL, 2.25 mmol), and N_&-dimethylaminopyridine (catalytic
amount) were added. The resulting mixture was heated in a capped tube using microwave assisted
heating (140C, 10 min). The mixture was diluted with Et0Ac, washed with saturated aqueous
NaHCO3-solution, dried (Na.2504) and concentrated. The residue was taken up in dioxane and added to
a mixture of TiCL (0.55 ml, 0.55 mmol, 1 M in toluene) and piperazine (0.22 g, 2.5 nanol) in dioxane at
50C. The resulting mixture was stirred at 100C over night, and then allowed to obtain room temperature.
To the mixture was added aqueous HC1 (3 mT" 2 M) and then the aqueous phase was extracted with
Et0Ac (2 x 4 mL). To the aqueous phase was added aqueous NaOH (6 mL, 2 M) and the resulting
suspension was extracted with Et0Ac (3 x 3mL). The combined organic phases were concentrated and
purified by HPLC. Example992 -Bromo-8-methy1-11-(piperazin- 1-y1)-dibenzo Ikilf 1,4] ox azepme
f189J063A)   [0253]4-Fluoro-3-nitrotoluene (78 mg, 0.5 mmol) and methyl 5-bromo-2- hydroxybenzoate
(231 mg, 1 mmol) were reacted according to GP6 to give 13 mg of the title compound (1891063A). MS
(ESI) 372 (MIT'). Purity for Milt (TJViMS) 100/100. Example100- 7-CHoro-4-nrazin-1- 1 -dibenzo b
[1,41oxazepine 11897063B)   



[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 1C2CO3 (34 mg, 0.24 mmol)
in deoxygenised toluenett011iH20 (1.5 InL) was added tetrakis(riphenylphesphine)palladium(0) (catalytic
amount) and the resulting mixture was heated in a capped tube in a microwave oven (140C, 15 min). The
mixture was diluted with Et0Ac, washed with saturated aqueous NaHCOrsolution, dried (Na2SO4) and
concentrated to give crude 8-phenyl lactam A mixture of the intermediate 8-phenyl lactarn in dioxane (1
mL) was added to a mixture of TiC14 (0,27 inL, 0 27 mmol, 1 M in toluene) and piperazine (0.103 g, 1.2
=el) in dioxane at 50C. The resulting mixture was stirred at 100C over night and then allowed to obtain
morn temperature. To the mixture was added  aqueous HC1 (3 mL, 2 M) and then the aqueous phase
was extracted with Et0Ac (2 x 4 mL). To the aqueous phase was added aqueous NaOH (6 mL, 2 M)e...nd
the resulting suspension was extracted with Et0Ac (3 x 3 inL). The combined organic phases were
applied onto a SCX-2 ion exchange column. The column was washed with Me0H, and then the product
was eluted with NH3 (7 N in Me0H) concentrated and purified by HPLC to give 16 mg of the title
compound (1393064). MS (ES1) 356 (Mir). Purity for MW (UV/MS) 100/99, Example 102 - 8-Ch toro-
114thineridin-4-y11-5H-dibenzorb. 11,41diazepine(160FE67A)     1025614-CBZ-piperidylzinc iodide
(generated from of 4-03Z-piperidyl iodide (345 mg, 1.0 inmol) 'icing zinc metal and dibromoethanc) (0.8
mind.) was added at 50C to a solution of 8,5-dichloro-5H-dibenzo[b,e][1,4]diazepine (160EE64) (106 mg,
0.4 mmol) arid PdC12(PPh3)2 (18 mg, 0.04 mmol) in dry THE (2 m1). The reaction was shaken for 16 L
and then quenched by the addition of aqueous saturated NILICI-solution. The resulting mixture was
extracted twice with ether and the combined ethereal phases were washed with brine and dried
(Na2SO4). Filtration followed by concentration at reduced pressure of the organic phase gave a crude
product. BBr3 (100 ul) added at -30C was added to the crude product dissolved in CH2C12 (1 ml). The
reaction temperature was then slowly increased tc 0C. TLC indicated complete conversion of the starting
material and Et3N, H20 and Et0Ac were sequentially added to the reaction mixture. The organic phase
Was washed with brine and dried (Na2SO4). Filtration followed by concentration at reduced pressure
gave a crude product, which was purified by FIPLC to give 23 mg of the title compound (160FE67A). MS
(ESI) 312 NIUE). Purity for MR+ (I/ViMS) 99/96.  Example 103 -  5-Benzy1-8-chloro
-11-(piperidin-4-v1)-5.11-diberiz_orb,e1[1,41diazepine (160FE67B)  [0257]4.4 mg of the title compound
(160F.E67B) was isolated as a by-product in the synthesis of Example 102. MS (EM) 402 (MO. Purity for
Ivar (LTV/MS) 85/87. Example 104- General procedure 7 (GP7) [0258]A mixture of a 2-aminobenzoic acid
(1 eq.), a 2-11uoronitrobenezene (2 eq. or 3 eq.) and IC2CO3 (3 eq.) in DMF was heated to 1000 for 2
hour then allowed to obtain room temperature. The organic phase was extracted with 0.1 M aqueous
Na0Hsolution (3 x). The combined aqueous phases were acidified with 4 M aqueous HC1 and extracted
with Et0Ac (3 x). The combined organic phases were dried (Na2804) and concentrated. The residue was
taken up in Et0H and a solution of K2CO3 (5 eq.) and Na73204 (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 Et0Ac..
The mixture was acidified with aqueous HO (2 M) and then the aqueous phase was extracted with EIOAc
(3 x) and the combined organic phases were concentrated. 



[0259]The residue was taken up in xylene and the resulting mixture was stirred at 130C over night. The
mixture was diluted with Et0Ac, washed with saturated aqueous NaHCO3-solution, dried (Na2SO4),
concentrated, and flash chromatov-aphed (3i02, beptane:Et0Ac 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-aminobenzoic acid (0.50 g, 3.6 uunol) were reacted according to GP7 to give 331 mg of the
title compound (1663031). MS (ES1) 289 (Mir). Purity for MET" (UV) 93%. Example 106-
5,10-Dihydro-dibenzo[b el11,4]diazepine-11-one (160FE154,1  [026112-Fluoronitrobenzene (347 g, 6
mmol) and 2-aminoberizoic acid (274 mg, 2.0 mmol) were reacted according to GP7 to give 130 mg of the
title compound (160FE15A). Example  107 - 8-Fluoro-5 10-dihydro-dibeuzof b, 61[1,4] diazepine-11-one
(16 OFE15C)  [026212,4-Difluoronitrobenzeue (0,96 g, 6 nal) and 2-aminobenzoic acid (274 mg, 2.0
mmol) were reacted according to GP7 to give 100 mg of the title compound (160FE15C). Example Wt- 8
5-Diehloro-5H-dibenzorb, el [1,4]diazepine (160FE64)    [0263]N,N-dimethylaniline (5.1 ml, 40 mmol) and
phosphorus oxychloride (2.8 ml, 30 mmol) was added to a mixture of 8-chloro-5,10-dihydro-dibenzorb,e1
[1,1]diazepine11-one (2.45g, 10 mmol) in dry toluene (20 m1). The mixture was shaken at 95nC for 2h.
The temperature was then decreased and the excess NN-dimethylaniline and phosphorus oxychloride
were removed at reduced pressure using an oil pump. The remaining oil was dissolved in dioxane (20 ml)
and aqueous Na2CO3-solution (10 ml, 2 M) was added. The two-phase mixture was shaken at 80C for 30
min The temperature was then decreased and ether was added to the reaction mixture. The ethereal
phase was washed with saturated  



aqueous NaCl-solution, dried (Na2SO4) 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, 7.8 Hz), 6.58 (d, 1 H, J= 8.4 Hz), 4.94
(bs, 1H). JI3C NMR (CDC13) 6 157.2, 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-11 -methvisulfany1-5H- dibenzo [b. ell{  1,4] di
azepine(166J05())    [0264]A mixture of 8-chlo ro-5 ,10-dihydro -di ben zo [b, e] f 1,4] diaz 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 a microwave oven (I20C, 30 minutes). The
mixture was chromatographed (Si02, heptane:Et0Ac, 2:1) to give 599 mg of the intermediate thiola.ctam.
To a mixture of the inteimediate thiolactam in THF (10 mL) was added Mel (633 1.112, 10.3 mmol) and
the resulting mixture was heated at retlux for 4 h. The mixture was concentrated to give 610 mg of the
crude title compound (166J050) (purity 50%). Example 110- AV,Y-dieths4(2-bromober.zyfiamide
(189J010) 0 N Br [0265]To a mixture of 2-bromo benzoylchloride (3.5 g. 16 mmol) in CH2C12 (50 m1) at
0C was added diethylamine (3.2 mid, 32 mmol) drop-wise and the resulting mixture was allowed to obtain
mom temperature. After 30 minutes, water was added, the mixture was diluted with CH2C12, washed
with saturated aqueous NaHCO3-solution and saturated aqueous NH4C1-solution, dried (Na2SO4) and
concentrated to give 3.9 g (95%) of the title compound (189J010). IH NMR (CDC13) 6 7.54 (m, 1 H), 7.32
(in, 1 H), 7.22 (m, 2 H), 3.79 (in, 1 H), 3.33 (in, 1 H), 3.13 (m, 2 H), 1.26 (t, 3 H, J= 7.2 Hz), 1.05 (t, 3 H, J=
7.0 Hz). 13C NMR (CDC13) 6 168.5, 139.0, 132.8, 130.0, 127.61, 127.59, 119.3, 42.8, 39.0, 14.0, 12.6
Exam leIII -21(4-Chloro- 2  ethylpheny1)-(4-methoxvbenzyl)-amino]-N,N- diethvlbenzamide (1893-026) 0
CI [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 mrnol) in deoxygenised toluene (14 mL) was added NaOtu (a74 g,
7.7 minol), rac-1B1NAP (110 mg, 0,17 iumol) and Pd(OAc)2 (18 mg, 0.08 mmol) and the resulting mixture
was stirred under Ar for 14 h at 80C. The mixture was filtered through celite, concentrated and flash
chmmatographed (Si02, heptane:Et0Ac, 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 DMP
(20 mL). 



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 aqueous NaliCO3- soLution. The mixture was diluted with Et0Ac,
washed with saturated aqueous NaliCO3- solution, dried (Na2SO4), concentrated and flash
chromatogaphed (Si02, toluene: Et0Ac 10:1) to give 1.66 g (68%) of the title compound (189J026). 111
NMR (CDC13) 8 7.35 (m, 2 H), 7.20 (m, 1 H), 7.09-6,99 (m, 4 II), 6.91 (m, 2 H), 6.80 (m, 2 H), 4.84 /4,54
(Abq, 211,1 = 16.2 Hz), 3.74 (s, 3.18 (m, 211), 3,03 (in, 1 H), 2,48 (m, II-I), 2.17 (s, 3 H), 1.01 (t, 3 H, J=
7.2 Hz), 0.97 (t, 3 Fl, 1 = 7,0 Hz), 13C NMR (CDCI3) 5 169.6, 158,7, 145.53, 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, 191, 13.9,
12.9. MS (ESI) 437 (mEn.  Example 112 - 2-Chloro-5-(4-methoxybenzv1)-5,11-dihydrodibenzolbj9azone f
189.1027)     [0268]To a mixture of diisopropylarnine (1.09 mL, 7.8 mmol) and N,IViNA-
tetratnethylenectiainine (1.17 inL, 7.8 mmol) in dry THF (19 rriL) at -20C was added 17 - BuLi (5.54 mL,
1.4 M in hexane) and the resulting mixture was stirred at -20C for 5 minutes. Then a mixture of
2[(4-chloto-2-rnethylpheny1)-(4-methoxybenzyl)-aminokN,Ndiethylbeiazamide (189.1026) (1.36 g, 3.1
mrnol) in dry THE (38 mL) was added and the resulting mixture was stirred at -20 for 4 h. The reaction
was quenched by addition of saturated aqueous NH4C1-solu6on. The mixture was diluted with Et0Ac,
washed with water, dried (Na2804), concentrated, and flash chromatographed (Si02, toluene:heptane,
7:1-1:0) to give 665 mg (59%) of the title compound (189J027). 11-1 NMR (CDC13)  8.15 (dd, 1 H, J =
1.8, 8.01-1z), 7.43 (m, 1 H), 7.24 (m, 4 7.17 (d, 1 H, J= 8.6 Hz), 7.12 (dd, 1 H, J= 2.4, 8.6 Hz), 7.00 (dt, 1
H, J= 0.8, 7.0 Hz), 6.81 (m, 2 H), 5.09 (s, 2 H), 4.00 (s, 2 H), 3.75 (s, 3 H.); 13C NMR (CDC13) 8 190.3,
159.1, 149.5, 146.2, 134.1,132.4, 131.3, 131.1, 129.1, 129.0, 128.6, 127.3, 126.4, 123.4, 121.0, 118.5,
114.2, 55.5, 19.3. MS (BSI) 364   



Example 113 --244Chloro-2-nitro-phenylsu1fany1)-benzoic acid methyl ester (1893009)  [02691To a
mixture of 5-chloro-2-nitrofluorobeazene (176 mg, I 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 (Na2SO4),
concentrated and flash  chrornatographed (Si02, heptane:toluenc, 1:10-1:4) to give 300 mg (92%) of the
title compound (189.1009). 111 NMR (CDC13) 5 8.15 (d, 1 H J= 2.4 Hz), 7.94 (m, 1 H), 7.53- 7.46 (m, 3
1-1), 7.34 (dd, 1 II, 2.4, 8.6 Hz), 6.95 (d, Ill, J= 8.8 Hz), 3.82 (s, 3 H). Example 114-
2-(2-Amino-4-chlorophenylsulfanyll-benzoic acid methyl ester (18910111  [0270]To a mixture of
2-(4-cliloro-2-nitro-phenylsulfanyl)-benzoic acid methyl ester (1891009) (232 mg, 0.72 nimol) in Et0H (5
mL) was added SnC12:2H20 (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 Na2CO3 was added until a pfi of 10 was
reached. Et0Ae was added and the slurry was filtered through edits. The Et0Ac-phase was washed with
water and brine, dried (Na2SO4) and concentrated to give 149 mg (70%) of the title compound
(1893011). 1-1-1 NMR (CDC13) 5 8.02 (dd, 1 H, J= 1.6, 7.8 Hz), 7.39 (d, 1 H, J8.2 Hz), 7.29(m, I 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-Chloro-10H-dibenzo[b,f111,41thiazepin-11-one (1891013)  [0271]A
mixture of 2-(2-amino-4-chlorophenylsullanyl)-benzoic acid methyl ester (1891011) (149 mg, 0.51 mmol)
and A111,1e3 (355 pi., 071 mmol, 2 M in toluene) in CH2C12 (3 mL) was stirred at ambient temperature
for six days, and then water was added carefully. The mixture was diluted with CI-12C12, and was
acidified with 2 M aqueous HCI.. The organic phase was separated, dried (Na2SO4), concentrated and
flash chromatographed (heptane:Et0Ac, 5:1-3:1) to give 38 mg (29A) of the title compound (1891013).
MS (PSI) 262  Example 116- 2-(Ch1oro-2-nitro-nhenoxy)-benzoic acid methyl ester (189.1029A)  



[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
(Na2SO4), concentrated and flash chromatographed (Si02, heotane.Et0Ac, 10:1-4:1) to give 505 mg
(82%) of the title compound (189J029A). 11-1 NMR (CDCI3) 8 8.02 (dd, 1 H, J= 1.8, 7.8 Hz), 7.96 (d,
111, J = 1,9 Hz), 7.59 (dt, 1 H, J = 2.0, 7.6 Hz), 7.39 (dd, I H, J=2.5, 9.0 Hz), 7.24 (dt, 1 H, J= 1.2, 7.6 Hz),
7.13 (dd, 1 1-1,J= 1.2, 8.0 Hz), 6.74 (d, 1 II, f= 9.0 Hz), 3.77 (s, 3 H). Example 117- 8-Chloro-10H-dibenzo
[19 ;111,41oxazeo in-11 -one (189J029C)    [0273]Pd (catalytic 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
Et0Ac (20 mL) and the resulting mixture was hydrogenated (112, 1 atm.) for 48 h, then filtered through
celite and concentrated. The residue was taken up in toluene (6 nth) and Nail (160 mg, 4.0 nunol, 60% in
mineral oil) was added. The resulting mixture was stirred at 80C over night, and then quenched by
addition of saturated aqueous NH4C1-solution. The resulting mixture was diluted with Et0Ac, washed with
water, dried (Na2804), concentrated and flash chromatographed (Si02, toluene:Et0Ac, 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=
1.8, 8.0 Hz), 7.54 (dt, 1 H, J= 1.8, 8.0 Hz), 7.29-7.19 (m, 3 H), 7.08 (dd. 1 H, J= 2.3, 8.6 Hz), 7.04 (d, 1 H,
J= 2,3 Hz). MS (ESI) 246 (MEP).  Example 118- 3-Ch1oro-5,11-dihydm-dibenzo[b. el azenin-6-one
(1897059)    102741To a mixture of 5-chloro-2-methylphenyl isoeyanate (100 pL, 0.73 mmol) in CC14 (2
mL) was added sulfuryl chloride (118 p.L, 0.88 minol) and 2,21- azobis(isobutyronitrile) (catalytic amount)
and the resulting mixture was refluxed for 2011 The mixture was allowed to obtain room temperature,
then diluted with CH2C12, washed with saturated aqueous NaHCO3-solution, dried (Na2SO4) and
concentrated. The mixture was taken up in benzene (2 mL) and a mixture of AlC13 (160 mg, 1.2 nunol) in
benzene (1 mit) was added. The resulting mixture was stirred at 80 for 4h, and then allowed to obtain
room temperatuie. The mixture was filtered through a short column (Si02, heptane:Et0Ac, 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 fl, 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 El).
MS (ES!) 244 (Mir) Example 119 - 8-Brouto-10H-dibenzorbfl[l 41oxazepin-11-one  (1897056)    10275]A
mixture of a methyl 2-hydroxybenzoate (1.0 mL, 10.0 nunol), bronio-2-fluoronitrobenezene (0.62 mL, 5.0
mind.) and Cs2CO3 (3.3 g, 10.0 inol) in DMF (12 mh,) was stirred at 40C for 2h. The mixture was diluted
with Et0Ac and washed with 2 M aqueous Na0H-solution. To the Et0Ac-phase was added Et0H, H20,
K2CO3 (2.8 g, 20 mind) and Na2S204 (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
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 ramol, 60% in mineral oil) were added and the resulting mixture was stirred at 80C
over night, then quenched by addition of saturated aqueous NE14E1-solution. The resulting mixture was
diluted with Et0Ae, washed with 2 M aqueous Na0H-solution., dried (Na2SO4), concentrated, filtered
through a short Si02- 



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 eq..) was added to 8-chloro-11-
imethylsulfanyl-511-dibenzo[b,e1[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 concentrated. The residue was taken up in CH2C12 and washed with saturated aqueous
NaliCO3-solution. The organic phase was applied onto a SCX-2 ion exchange column. The column was
washed with Me0H, and then the product was eluted with NH3 (7 N in Me0H), concentrated and purified
on HPLC. Ex ample  121 - (8-Ch1oro-5H-dibenzo [b , 11,41diazepin-11-v1)-(S)-1-pyrrolidin-2-v1-  m
ethyl- amine (166.1051)  [0277]8-CWoro-11-methylsulfany1-5H-dibenzo[b, e] [1,41 di azepine (1667050)
(50 mg, 0.11 mmol) and (S)-(2-aminomethyl)-1-N-(tert-butoxycarbcmylamino)-pyrrolidine (39 mg, 0.2
mmol) were reacted according to 0P8 to give 3.0 mg of the title compound (166J051). MS (ESI) 327
(mH4). Purity for mil+ (UV/MS) 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]diazepine (1661050) (50 mg, 0.11 mmol) and
4-(tert-butoxycarbonylarnino)-anainopiperidine (39 mg, 0.2 ramol)  were reacted according to CPS to give
6.5 mg of the title compound 1661055). MS (EST) 327 (ME'). Purity for Mir (UV/MS) 100/99. Example 123
- 1-(8-Chloro-5H-dibenzorbie111 41diazepin-1 -v1)-olidin-3-yl-amine (1667064)    



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 lb, el 111.41diazenin-11-y1)-(R)-1- rolicpthY2-1- methyl-amine (1667070)  NH
1028018-Chloro-11-niethylculfany1-517-dib enzo[b, e][1,4]diazepine (1667050) (100 mg, 0.22 mmol) and
(R)-(2-atninornethyl)-1-N-(tert-butoxycarbonylamino)- pyrrolidine (78 mg, 0.4 nunol) were reacted
according to GP8 to give 7.6 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 1.13,23111,41diazepin-11-y11-pyr.-o
idin-3-y1-amine 0667074)   [028118-Chloro-11-methylsulfany1-511-dibenzo[b e][1,4]diazepine (1661050)
(100 mg, 0 22 mmol) and 3-amino-l-N-(tert-butoxycarbonylatnino)pyrmlidirte (73 mg, 0.4 mmol) were
reacted according to 0P8 to give 7.7 mg of the title compound (1661074). MS (ESI) 313 olio. Purity for Mir
(UV/MS) 100/90. Example 126 8-Chloro- 142,5- diaza-bievelo12.2.11hep t-2-v1)-5H- dibenzof b
e111,4idiazepine (1661039-2)  5 NH N---)  [0282]8-Chloro -11 -methylsulfany1-5H-dibenzo [17, e]
[1,411dia2epine (1661050) (50 mg, 0.11 mtnol) and
N-(ten-butoxycarbonylamino)-2,5-diazabicyclo[2.2.1]heptane (34 rug, 02 nunol) were reacted according to
GP8 to give 15 mg of the title compound (1661039-2). MS (ES1) 324 (We). Purity for MI-14 (UV/MS)
93/100. Ex ample 127 - Acetidia-3-yi-N-chloro-5H-dibenzo b elf 1 41diazepine-11-yllarnine (1891065.)    



[02831To 8,5-Dichloro-511-dibenzo[b, e] [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 Cs2CO3 (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 Et0Ac, washed with water, dried (Na2SO4) and
concentrated. The residue was taken up in CH2C12 (2 mL) and trifluoroacetic acid (1 raL) was added.
The resulting mixture was stirred at ambient temperature over night, and then concentrated. The residue
was taken up in CH2C12 and washed with saturated aqueous NaHCO3-solution. The organic phase was
applied onto a SCX-2 ion exchange column. The column was washed with Me0II, and then the product
was eluted with NI13 (7 N in Me0I-1), concentrated, and  purified by 1TPLC to give 16 mg of the title
compound (1891065). MS (ESI) 299 (MR"). Purity for MIr (UV/MS) 97/90, Example 128 - General
procedure 9 (GP9)  [0284]A mixture of a 3-aminomethyl ester (1 eq.), 5-bromo-2- fiuoronihrobenezene (1
eq.) and K2CO3 (4 eq.) in DMF was heated to 60C for 1 hour, and then allowed to obtain room
temperature. The mixture was diluted with CH2Cb and washed with saturated aqueous NIKI-solution,
dried (Na2SO4) and concentrated. The residue was taken up in Et0H 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 Et0Ac (3 x) and the combined organic phases were dried (Na2504)
and concentrated.         [0285] The residue was taken up in CH3CN, H2SO4 (10 vol-%, 98%) was added,
and the resulting mixture was stirred at 80C for 1 h. The mixture was diluted with C1d2C12, washed with
saturated aqueous NaHCO3-solution, dried (Na2SO4), concentrated, flash chnomatographed (Si02,
heptane:Et0Ac-system), and concentrated to give intermediate lactam. [0286]The residue was taken up in
dioxane and added to a mixture of TiC14 (1.1 eq., 1 M in toluene) and piperazine (5 eq.) in dioxane at
50C. The resulting mixture was stirred at 100C 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 Et0Ac (2 x). To the aqueous phase was added aqueous NaOH (2 M) until basic solution
and the resulting suspension was extracted with Et0Ae (3 x). The combined organic phases were
concentrated and flash chromatographcd (Si02, CH202:Me0H, NH3(7N in Me0H))-system. Example 129 -
7-Brorrio -4-(pip crazin- I - v1)-2.3-clihydro -1H-benzo rblf 1,4] diazepine (1661047)   H
[0287]5-Bromo-2-fluoronitrebenzene (440 mg, 2.0 rnmol) and methyl 3-amino propionate hydrochloride
(920 mg, 3.0 mmol) were reacted according to GP9 to give 4.0  mg of the title compound (166J047). MS
(ESI) 309 (MW). Purity for Mir (UV/MS) 1CC/100. Example 130 - 7-Bromo-2-methyl-(ptheiazin-1 -y1)-2
3-dihydro-1H-ben_zof 171[1 41cliazcpine (166.1095 [0288]5-Bromo-2-fluoronitrobenzene (440 mg, 2.0
mmol) and methyl 3-amino baturate (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 MW (TJV/MS) 100/100. 



Example 131 7-B ro 'no  -2-phany1-4-(p ip crazine-1 -v1)-2,3 -dihydro-1H- enzo [el F1,4] diazepine
(189J0201  [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 0P9 to give 9.8 mg of the
title compound (189.1020). MS (ESI) 385 (Mr). Purity for M1-1 (UV/MS) 97/88.
Examale1327-Brorrio-10-(piperazin- 1 -M)-1.2,3,3a 4,1 Oa-hexahvdro- benzo rbi cyclonentaf
el11,4]diazepine (166J046)   [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 (1661'046). MS (ESI) 349 (Mr). Purity for IVIEJ)- (UV/MS) 99/88. Example
133 - General Procedure 10 (UP IQ)  [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 reaction was shaken until complete conversion
(1-16h, TLC) and then quenched by the addition of aqueous saturated NII4C1. The resulting mixture was
extracted twice with ether and the combined ethereal phases were washed with brine and dried over
Na2SO4. Filtration followed by concentration at reduced pressure of the organic phase gave a crude
product, which was purified using column chromatography (heptane:Et0Ac-system). Example 134 -
8-Chloro-11-(4-fluorobenzv1)-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 reacted according GP10 to give 52 mg of the title compound (160FE59). MS (ESI)
337 Ka.). Purity for nn-r. - (UV/MS) 90/90. Example 134- 8-Chloro-11-14-fluoropheny_11-5H-dibenzo[b, el
[1,4]diazepine (160FE701   



[0293]4-FluorohanyLzinc chloride (0.5 ml, 0.5 M in TEIF, 0.4 mmol) and 8,5- dichloro-5.I/
clibenzo[b,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+ (LIVilvIS) 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-diehloro-5H-dibenzo[b,0[1,4]diazepine (160FE64) (53mg, 0.2 mmo) (26mg, 0 1 mmol),
Pd(PPh3)4 (10 rug), and the appropriate boronie acid reagent (0.12 mmol) in dioxane (3 nil). The mixture
was then shaken at 80`C until complete conversion of the imidoyl chloride (TLC). The temperature was
decreased and ether and 1120 were added to the reaction mixture. The ether phase was washed with
brine and dried over Na2SO4. Filtration followed by concentration at reduced pressure of the organic
phase gave a crude product, which was purified using column chromatography (heptane:Et0Acsystem).
Example 136-- 8-Chloro-11-(4-nonylpheny1)-5H-dibenzo [b  11[1,41cliazepine (1601'1E63)
[0295]4-Nonylphenylboronic acid (30 mg, 0.12 mmol) and 8,5-dichloro-5H- dibenzo[b,e][1,4idiazepine
(160FE64) (26 mg, 0.1 mmol) were reacted according GP11 to give 25 mg of the title compound
(150FE63). MS (ESI) 431 (MH+). Purity for MI1+ (UV/MS) 85/85. Exananie 137 --
8-Chloro-114pyridin-4-.0)-514-dibenzolb,e1[1,41diazepine (160FE69A1   N21.1) / CI H - [0296]4
pyridy1-4-boronic acid (14 mg, 0.12 mmol) and 8,5-dichloro-5H- dibenzo[6, e][1,4]diazepine (160FE64)
(26 mg, 0.1 nunol) were reacted according GPI1 to give 9.3 mg of the title compound (160FE69A). MS
(EST) 306 (Min. Purity for MW (LTV/M) 98/95. Example 138 -
8-Chloro-11-(1/1-pyrazol-4-v11-5H-dihenzorb, e] f1,41diazepine (160E59)  



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-I+ (UV/MS) 95/100.
Example 139 -- Functional Screen  102981Several compounds disclosed herein were evaluated for
activity at muscarinic receptors using Receptor Selection and Amplification Technology (R- SAT) as
described in U.S. Patent No. 5,707,798, the disclosure of which is incorported herein by reference in its
entirety. The efficacy (eff) and potency (expressed as pEc50) of these compounds are presented in Table
1 at MI, M2, and M3 receptors.   [EN 53aci [         8.9 
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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]diazepine (166J085F2)  8-Bromo-2
-chloro-11-(piperazin- 1 -y1)-511-clibenzo[bre][1,4]cliazepine (1661085E3)
2-Chloro-11-(pipera2in-l-y1)-8-triflThoromethyl-5H- dibenzorb,e][1,4]thazepine (I 6 6J085F7)  



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][oq]ozuoqrp-H5-0A-T-ufzeioc10)- T [-ammo- T-oulores (aOtad09 ) ouplaielp
T][a`cnoznallp-gc-Qii- I-up-B.1.94J)- I i-Wpout-z-owoig-s ! 4,8-D ichloro-1 I -(piperazin-1-y1)-5H-dibenzo
[be] [1,4] cliazepine (160FE41A)  8-Chloro-2-m ethyl-11 -(piperazin-1-y1)-5H-dibenzo [b,e] [1,4]diazepine
(16OFF41B)  j 8-Chloro-2-fluoro-1 1-(piperazin-1-y1)-5H-dib en zo fb,e] [1,4]diazcpine (160FE42A-F3)
2-Bromo-8-caloro-11-(piperazin-1-y1)-5//-dibenzo[b., e] [1,4] diazepine (160FE43A-F6)      F  1 
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111 e--( NI CN  F 1Z6 ri Cf.) Cr) 'n tfl  617  9  !617  3,7-Dichloro-1 I -(piperazin-1-y1)-5H-diben2o[b,
e][1,4]diazepinc (160FE58D1) 



R-Rrnmo-3-chloro-1 1 -(n ine razin- 1 -v11-5 H'-dill en zo rh. el 11 _LI-ldiazenin
3-Chloro-11-(piperazin-1-0-5H-dibenzo[b,e][1,41diazepthe (160FE58D6)
3-Chloro-11-(piperazin-1-y1)-8-trifluorornethyl-5H- clibenw[p, e] azepiae (160FE58D7)
2-Methy1-11-(piperazin-1-y1)-5H-diben2o[b,e][1,4]diazepine (160FE58E6)
2-Methy1-11-(piperazhi-1-y1)-8-trifluoromethyl-5H- dibenzorb,e1[10FE58E7)  8-Chloro-4-methyl-1 I
-(piperazin-1-y1)-5H-dibenzo [b e] [1,4]diazepine (160FE74C)
1,8-Dichloro-11-(piperazia-1-y1)-5H-dibenzo[b,e] [1,4]diazepine (203FE03)
7,8-Dichloro-11-(piperazin-1-y1)-511-dibenzo[b,e][1,4]diazepine (1661028)
11-(Piperazia-1-y1)-8-trifiuoromethy1-5H-dibenzo[b, el [1,4]diazepine (166J023)
11-(Piperazin-1-y1)-5H-dihenzo[b,4[lAcliazepine (160FE194)  (D61,44091)
ouiclace.rplyi][04]0ZCIOCU-Hc-Cpc-I-Eq213.100CD-T I-0101141  F 11 -(Piperazin- 1 -y1)-5H-dibenzo [b ,
8] [1,4]chazepine-8-carbonitrile (160FE19D)  



8-Methyl-11-(piperazin-1-y1)-5H-dibenzolb,e][1,41diazepine (160FEI9F)                      
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e--- c.o  EZffoadog T) onidozelp eq_juzuagrp-HT T-14- T-urzmadTd-9-otodid-E
2-(H-TrifluoTomethanesulfonyloxy)-11-(piperazin-1-y1)-5H- -8 dibenzorb,e1 r1,41diazepine (160FE13A) T
ajog andar,exo[v` T][a'cdozatqw 11--H5-(IA-I-ulz19c4c1)-I I-(Cx01AlloRns9T-reiftaluciontil1n-Z  I
8-Chloro-2-(trifluoromethanesidfonyloxy)-11-(piperazin-1-y1)-5H- -2 dibeEzorb,e1[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-benzodioxino[6,7- 1 6 bl f1,41benzothiazepin (160FE17B)
N'-(8-Ch1om-5H-dibenzo[b,e][1,4]diazepine- I 1-y1)-NN-dinaethyl- 4 ethane-1,2-diamine (160FE16D)
I8-Chloro-11-(4-methyl-[1,4:Idiazepam-1-y1)-5H- 18 dib enzo e]11,4]diazepine (160FE16F) (vozffdo9T)
an-pLiaz-zIp[VT][aiq]oznacup-H9-(pc-T -u-Faiad!d)-T T-Axotpow-g-worqD-8 (EIDZ3309 gultacIP T-t
T-owetna-Ditpoury-ii'N-(TA-T -awdaz-elp Et` Tj[o eq]ocuactrp-H5)-w  



N'-(8-F1uoro-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- I 5 1              I a   a 
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I T  ZS  El  (ZZE,309 ouTam!P 8-Chloro-11-(0au6-2,5-diinctly1-piperaziu-1-y1)-5H- ciazapine (160FE33A)
L , (160FE3313)  8-Chloro-11-(3-naethyl-piperazin-1-y1)-5H-dibenzo[b,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-(piperann-1-y0-5H-dibenzo[b, e][1,4]diazepiue (1897025A)
8-Cb1oro-5-berzy1-11-(piperazirt-1-y1)-5H-dibcnzo[b,e][1,4]cliazepine 16017B46-P11313N)
8-Todo-11-(piperazIn*y1)-5H-dibenzo1b,e][1,4]diazepine (1661038)  (1790.1991)
aundaz-elp[v`i][2'cflozuoqllo-ac-(bt- -u!zendlc.1)- -olortio-8-opopz (ES0168 I) 0197497,3119[4. Tire
'9192139c11P-HS-V-I-W2nodlcf)-11-PCE011(1-8 I (H6901991) andany[V j] [d'q]
ozuaqw-Hcr(vt-p-ulloildiouu)- r j-atorqD-8 



(V6901991) QII!ftz17[141741][a (q]97-11P4IP-HS-01C-I-"IPT'affirci0-8
5-Ally1-8-chloro-11-(piperazin-1-y1)-5H-dibenzo rb, el [1,4]diazepine (1661068)  (890168T)
amdazerprvi]ra`qjozaactrp-Fig-(g-T-afz-enchd)-I
8-Chloro-5-piperazin-1-y1-11H-bclizo[b]pyrido[2,3-e][1,4]diazepine 1667063  (6E0f
681)tgagie--C-d-a-c-mollID-Z 8-Chloro-11-(piperazin-1-y1)-dibenzorb,21[1,4]thiazopine (1897016)
8-Chloro-11-(piperazin-l-y1)-clibenzo[kfl[1,4]oxazepinc (1891031)
8-Chloro-11-(4-methyl-piperann-1-y1)-dibenzo[b,f][1,4]oxazepine (1891047)            
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[11891054M  2-Bronn-8-fluoro-11-(piperazin-1-y1)-dibenzo[bj][1,41oxazepine ] (2891054H) (V850f 68-0
'n--176---zuxo[v`i]Leq]oznaqm-(pC- T-n-}zenc10)-II 3-Methon-8-methyl-11-(pip erazin- 1-y1)-dibenzo [bf]
[1,4]oxa7epine (18910582)  4,8-Dimethyl-11-(piperazin-1-y1)-dibenzo[biti [1,4]oxazepine (1891058C)
(vZ,901681) 2n-Pcbiex9EVTI1Jecnoznagg -TATparuo1onacn-8-(pc-i-tarzmadTd)-       (U901681)
ouldazrx0 FILIValuacVP -iArtiamo1onmn-g-(1,C- J -Luzero dTd)- I i-oraola-z
6-Chkro-11-(piperazin-1-y1)-dibenzofb,f1[1,4]oxazepine (1891069)
2-Bromo-8-Inethy1-11-(piperazin-1-y1)-dibenzo[b,f][1,4]oxazepine (1891063A)
7-Chloro-4-methy1-11-(piperazin-1-y1)-dibenzo[b,f][1,4]oxazepine (1891063B)  (v901680 amdarexofy
TigiAt3zuagrp-(v(-i-urzenclId)- r [-Wm-Lk-8 (
(8-Chkro-5H-dibenzo[b,e][1,4]diazepin-11-y1)-(S)-1-pyrrolidm-2-yl- I methyl-amine (1661051)
1-(8-Chloro-5H-dibenzo[b,e][1,41diazepin-11-ye-pyn-olidin-3-yl-amine , (1661064)  (8-Chloro-5H-dibenzo
[b, el [1,4]diazepin-11-y1)-pywolidin-3-yl-amine (1661074)   -I9'Sor 9'9 
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E  1    0 te) IET [I      6 -- 19 8-C1aloro- 1-(2,5-diaza-bicyclo[2.2.1)hept-2-y1)-5Hdibenzo e][1,41cliazA,
)ine (1663039-2) Acetidin-3-y1-(8-chloro-5H-dibenzo[lo, el [1,4giazepine-1 1 -yl)amine (189J065) (
7-Bromo-4-(piperazin-1-y1)-2,3-dihydro-1H-benzo[k][1,4]diczepine 1;1661047)
7-Bromo-2-naethyt-(piperazin-1-y1)-2,3-dihydro-111- benzo[51[1,4]diazepine (1663-095) 1
7-Bromo-2-pheny1-4-(piperazine-1-y0-2,3-elihydro-1H- benzo[b][1,4]diazepiue (j893020)   



Ca3091) 0111don11-111711[9(g]ozrzoitc-H5-(pAnlaclawn1;19)- I 1 -amIta 8    - 1
8-Chioro-11-(pyridin-4-y1)-5H-dibenzof b, [1,4 dThsz ine (160FE69A)  8-Ch1oro-11-(1H-pyrazo1-4-nl
-5/1-dibenzo[b,eir ,41cliaze_p_ine (160FE521  Claims 1.A compound of Formula I: A I R6/LR2 %X= X% I
ea....1:13 Rr.....rt b '/ R8/ gtTh %icc\R4 R9R5 



(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;
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
1; Y is nitrogen; W is nitrogen; Ri is hydrogen; R2, R3, and Rzt, 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 Rg, are each hydrogen;        R8 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; Z is selected from the group consisting of NRi t, oxygen,
sulfur, and CH2; 



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 I
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 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 R5 is chloro.        7. The compound
of claim 1, wherein R8 is selected from the group consisting of halogen, optionally substituted C1,6 alkyl,
optionally substituted C1,6 alk-yloxy, perhaloalk-yl, 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.        9. 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 perfluoroalk-yl 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 R8 is
selected from the group consisting of methyl, chloro, trifluoromethyl, and CN.       14. The compound of
claim 1, wherein R5 is selected from the group consisting of halogen, C t_6 alkyl, and C1,6 alkyloxy and
R8 is selected from the group consisting of halogen, C1 6 alkyl, and C1,6 alkyloxy.       15. The compound
of claim 1, wherein R5 is selected from the group consisting of halogen and C t_6 alkyl and R8 is selected
from the group consisting of halogen and C t_6 alkyl.       16. The compound of claim 1, having the
formula: 7-Chloro-4-methyl-11-(piperazin-1-ye-dibenzo[bl][1,4]oxazepine,ora pharmaceutically acceptable
salt thereof.       17. The compound of any one of claims 1-15, wherein Z is oxygen.       18. The
compound of any one of claims 1-15, wherein Z is NH. 
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Claims  

1. A compound of Formula I: 

X'X

Z d
c

b

ae

f

g
h

L
R6

R7

R8
R9 R5

R4

R3

R2

A

(I) 

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

A has the structure 

Y

W

R1

n
n

, wherein each bond represented by a dashed and solid line in A 

represents a carbon-carbon single bond; 

a, b, c, and d are each carbon;  

e, f, g, and h are each carbon;  

X is nitrogen; 

X’ is C; 

L is absent; 

each n is 1; 

Y is nitrogen; 

W is nitrogen; 

R1 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; 

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 IX,   and 
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R8 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; 

Z is selected from the group consisting of NR11, oxygen, sulfur, and CH2; 

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 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 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 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 R5 is chloro. 

7. The compound of claim 1, wherein R8 is selected from the group consisting of 

halogen, optionally substituted C1-6 alkyl, optionally substituted C1-6 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. 

9. 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 R8 is selected from the group consisting of 

methyl, chloro, trifluoromethyl, and CN. 

reacting the compound of Formula IX 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 halogen, optionally substituted C1,6 alkyl, optionally substituted C1,6 alkyloxy,
optionally substituted C2_6 alkenyl, optionally substituted C2_ 6 alkynyl, perhaloalkyl,
and CN. 21.Acombinatoriallibraryofatleast220
dibenzoll),ell1,4tdiazepinela,dtcycloheptene compounds that can be formed by reacting
a compound of Formula VII,  with a compound of Formula VIII and  R6 (VIII) 02N  
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 14. The compound of claim 1, wherein R5 is selected from the group consisting of 

halogen, C1-6 alkyl, and C1-6 alkyloxy and R8 is selected from the group consisting of halogen, C1-

6 alkyl, and C1-6 alkyloxy. 

 15. The compound of claim 1, wherein R5 is selected from the group consisting of 

halogen and C1-6 alkyl and R8 is selected from the group consisting of halogen and C1-6 alkyl. 

16. The compound of claim 1, having the formula: 

7-Chloro-4-methyl-11-(piperazin-1-yl)-dibenzo[b,f][1,4]oxazepine, or a 

pharmaceutically acceptable salt thereof. 

 17. The compound of any one of claims 1-15, wherein Z is oxygen. 

 18. The compound of any one of claims 1-15, wherein Z is NH. 

 19. The compound of any one of claims 1-15, wherein Z is CH2. 

20. A method of synthesizing a compound of Formula V,  

(V) 
N

N
H

N

W

R6

R7

R8
R9

R2

R3

R4
R5

R1

   

comprising: 

reacting a compound of Formula VII  

(VII) 

NH2

OH

OR2

R3

R4

R5

with a compound of Formula VIII  

(VIII) O2N

X

R9

R8

R7

R6

to form a fused ring compound of Formula IX,  

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 C1,6 alkyloxy, optionally substituted C2_6 alkenyl, optionally substituted
C2_ 6 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,  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. 
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(IX) 
HN

N
H

O

R9

R8

R7

R6 R2

R3

R4
R5

and  

reacting the compound of Formula IX with a compound of Formula X  

(X) 

N
H

W

n

R1

to obtain a compound of Formula V, 

wherein 

X is a halogen;  

W is nitrogen; 

n is 1; 

R1 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 halogen, optionally substituted C1-6 alkyl, 

optionally substituted C1-6 alkyloxy, optionally substituted C2-6 alkenyl, optionally substituted C2-

6 alkynyl, perhaloalkyl, and CN. 

21. 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, 

(VII) 

NH2

OH

OR2

R3

R4

R5

with a compound of Formula VIII and  

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 serotomn reuptake inhibitor is selected from the group
consisting of fluoxetine, fluvoxamine, sertraline, paroxetine, citalopram, escitalopram,
sibutramine, duloxetine, and venlafax ne, 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 agon st 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  (XIV)        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.        42. The composition of claim 37, wherein said debenzap ne is selected
from the group consisting of clozapine, loxapine, olanzapine and quetiapine. 



- 115 - 

(VIII) O2N

X

R9

R8

R7

R6

a compound of Formula X, 

(X) 

N
H

W

R1

wherein 

X is a halogen;  

W is nitrogen; 

R1 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 C1-6 alkyloxy, optionally substituted C2-6 alkenyl, optionally substituted C2-

6 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, 

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 reupta e 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  (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  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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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: 

(XIV) 

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. 

N

F
O

O

OH
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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: 

(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 

N

F
O

O

OH
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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. 


