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TRIAZOLOBENZAZEPINES AS VASOPRESSIN V1A RECEPTOR ANTAGONISTS

THE FIELD OF THE INVENTION

The present invention relates to 5,6-dihydro-4H-[1,2 4itriazolo[4,3-al[ 1]benzazepine
derivatives of general formula () and/or salts thereof and/or geometric isomers thereof and/or
sterecisomers thereof and/or enantiomers thereof and/or racemates thereof andior
diasteresomers thereof and/or biclogically active metabolites thereof and/or prodrugs thereof
and/or solvates thereof and/or hydrates thereof and/or polymorphs thereof which are
centrally and/or peripherally acling V1a receptor modulators, particularly Via receplor
antagonists. Additional subject of the present invention is the process for the preparation of
the compounds and intermediates of the preparation process as well. The invention also
relates to pharmaceutical compositions containing the compounds and to the use theraof in
the freatment and/or prophylaxis of a disease or condition associated with V1a receptor
function.

THE BACKGROUND OF THE INVENTION

The vasopressin {antidiuretic hormone, ADH, CYIQNCPFRG) is a S-amino acid
peptide hormone produced by the magnoceliular neurons of the paraventricular (PVN) and
supraoptic (SON) nuclei of the hypothalamus and secreted directly into the posterior lobe of
the pituitary gland where the hormone is stored until entering into the blocdstream. In the
periphery, the major role of vasopressin is in the contraction of blood vessels, as well as in
glucose metabolism and in the reguiation of excretion.

For this reason, the conditions due o inappropriate secretion of vasopressin thus the
lack of vasopressin may lead to pathological changes in the body, such as the central form
of diabetes insipidus or abnormally low blood pressure {(hypotension), while in the case of
elevated levels of vasopressin or exogenous administration various forms of strengthening

of the aggressive behaviour can be observed {Ferris et al., BMC Neuroscience 2008, 9:111).

Oxytocin (OXT, CYIQNCPLG) is a vasopressin-related peptide hormone, differing
from that in one aminoc acid and its receptor is also related to vasopressin receptors. The
sffects of compounds on the oxytocin receptor show species-specific differences, but the
oxytocin hormone itself is identical in the different mammalian species. Similarly, the
vasopressin peptide is the same in all mammals {except marsupials and pigs) and the effects
exerted through its receptors may also show species-specific differences. The anxiolytic

effect of oxytocin exerted in the central nervous system is well-known (Neumann 1D, J
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Neuroendocrinol 2008, 20(8): 858-85), therefore the inhibition of the oxytocin receptor in the

central nervous system can trigger anxiely as undesirable side effect,

Three vasopressin receptors are distinguished, all of them are G-protein coupled
receptors. The Via receptor (V1aR) is expressed cenirally in the cerebral cortex,
hippocampus and pituitary gland, furthermore peripherally in the liver, vascular smooth
muscle, lung, uterus and testes (Frank et al., Eur J Pharmacol 2008, 583:226-42). The V1b
receptors (V1bR) are also can be found in the cortex, hippocampus and pituitary gland, and
in the periphery they play an important role in the regulation of the pancreas and the adrenal
glands. In contrast to this, the V2 receptor (V2R) is mainly localised on the periphery, in the
kidneys where it increases water reabsorption, thereby exerting the antidiuretic effect of
vasopressin (Robben et al., Am J Physiol Renal Physiol 2007, 292(1): F253-60). Thus, due
o changes in the regulation of water balance the effect on the V2 receptor may cause
undesirable side effect.

The secondary signalling pathway of Via and V1b receptors include the change of
intracellular Ca™ concentration through phosphatidylinositol, whereas the V2 receptors
activate adenylate cyclase enzyme and influence cAMP levels {Gouzenes et al., J Physiol
1999, 517(P13):771-9; Tahara et al., Fflugers Arch 1999, 437(2).219-26).

An important role is attached to the V1a recepiors in the regulation of the circadian
rhythm. One-third of the neurons in the suprachiasmatic nucleus (SCN) express vasopressin
and the mRNA of V1a receptors exhibit daily fluctuations in this brain region of which the
highest values can be observed during night hours {de Vries and Miller, Prog Brain Res 1988,
119:3-20). Vasopressin shows sexual dimorphism in inducing behavioural effects, despite
the fact that distribution and amount of the V1aR mRNAs do not differ in men and women
(Szot et al, Brain Res Mol Brain Res 1884, 24(1-4):1-10). Experiments in mice have shown
that the increased water absorption prior {0 their sleep period was triggered by their internal
clock and not their physiological necessities (Gizowski et al., Nature 2016, 537(7622).685-
8). Sleep disorder is a major accompanying symptom of autism {Glickman, Newurosci
Biobehav Rev 2010, 34(5):755-68).

Vasopressin acts as a neuromodulator in the brain, its elevated level can be detecied
in the amygdala under stress (Ebner et al., Eur J Neurosci 2002, 15(2):384-8). Such stressful
life situations are well known to increase the likelihood of developing depression and anxiety
{Kendler ot al., Arch Gen Psychiatry 2003, 60(8):789-98; Simon et al., Recent Paf CNS Drug
Discov, 2008, 3(2):77-93; Egashira et al., J Pharmacol Sci 2008, 109(1).44-9; Bielsky et al.,
Neuropsychopharmacology 2004, 29(3).483-23). The expression of ViaR is high in the

brain, especially in certain parts of the limbic system, such as the amygdala, the lateral
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septum and the hippocampus which play an imporiant role in the development of anxiety.
Maie V1aR gene knocked out mice exhibited reduced anxiety in the elevated plus maze, the
open field and the light-dark box tests, bul these differences could not be detected in females
{Bielsky et al., Behav Brain Res 2005, 164{1):132-8).

The male V1aR knockout mice did not show any phenotypic difference in motor
performances. In normal light-dark-cycle experiments, V1aR KO mice showed no difference
compared o their wild-type littermates, however, in the experiments carried out in continuous
darkness the diurnal rhvthm of V1a knockout mice was shifted significantly (Egashira et al.,
Behay Brain Res 2007, 178(1):123-7).

The V1aR KO mice showed modified activity in the prepulse inhibition test, in the test
which is accepied as animal model of sensory motor deficiency observed in most
schizophrenic patients. Egashira et al. have shown decreased funclion in the social
interaction test, which is suitable to measure socio-cognitive behaviour of the V1aR KO mice
in both sexes, but it was not observed after the reatment with antagonist (Bleickard et al,,
Paychopharmacology (Berl), 2009, 202:711-18).

Two microsatellite polymorphisms associated with autism could be determined in the
case of variants of the AVPR1A gene encoding the V1a receptor (Kim et al., Mol Psychiatry
2002, 7.503-7; Yirmiya et al., Mol Psychiatry 2008, 11.488-84, Yang et al., Psychialry Res,
2010, 178(1):198-201; Yang et al., Neurosci Letf 2010, 479(3).197-200). It also refers {0 a
genetic connection that aliered activation of amygdala could be delected in patients carrying
two risk alleles in the V1aR gene. These modified receptors have been shown {0 be able io
alter the activation threshoid of amygdala during emotional facial recognition process (Meyer-
Lindenberg et al., Mol Psychiafry 2008, 14:9688-75).

Preclinical data also support the efficacy of V1aR antagonisis in autism. A widely
used and accepted animal model of aulism is to study the behaviour of rats exposed to
valproate (VPA) tfreatment in utero. The reduced social behaviour of VPA-treated animals
could be reversed by the V1aR antagonist compound to the normal level. In a functional
magnetic resonance imaging study it was also found that decreased perfusion values were
restored by the V1aR antagonist in different brain regions of prenatally VPA-treated animails.
The decreased function of the cortex, the inferior colliculus, the hippocampus and the
hypothalamus was increased by freaiment with the V1aR antagonist, whereas in the ventral
fegmentum, the striatum and the colliculus superior, the augmented perfusion was
normalised by the V1aR antagonist (Grundschober et al, Poster presented at Annual

Meeting of the American Colfege of Neuropsychopharmacology, 2014, Phoenix, USA). For
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this reason, V1aR antagonist compounds showing favourable blood-brain barrier penetration

are expected {o be advantageous.

Influencing V1aR with small molecule antagonists is a promising strategy for the
freatment of various pathological conditions of the female sex organs (such as, but not limited
o, dysmenorrhes, sexual dysfunction), long-lasting pathological conditions in blood pressure
control (such as, but not limited to, hypertension and/or chronic heart failure), conditions
resulting from inappropriate secretion of vasopressin (such as, but not limited {o, diabetes
insipidus, renal failure, nephrotic syndrome and cirrhosis). it can be considered ancther
promising strategy in the treatment of anxiely, depression, aggression, and disorders of the
central nervous system where one of the symptoms and/or syndromes of the disease may
be related to the latier three diseases or show comorbidity with them. These include, but not
limited to, autistic spectrum disorder {well-funclioning autism, Asperger's syndroms,
Pervasive Developmental Disorder-Not Otherwise Specified (PDRD-NOS), autism spectrum
disorder (ASD) and its various syndromic forms: fragile X syndrome, Prader-Willi syndrome,
Reit syndrome, tuberous sclerosis), obsessive compulsive disorder (OCD), various forms of
Down syndrome and post-traumatic siress disorder (PTSD). V1aR antagonists are also
suitable for the treatment of aggressive behavioural disorders and/or irritability (such as, but
not limited to, patients with ASD, or suffering from Huniington's disease (HD) or various forms
of schizophrenia), behavioural hyperactivity disorders {(such as, but not limited to, aitention
deficit hyperactivity disorder (ADHD)}), cognitive disorders (such as, but not limited to,
dementia, mild cognitive disorders (MC), cognitive impairment associated with
schizophrenia (CIAS), and Alzheimer's disease), and other neuropsychiatric disorders (such

as, but not limited to, schizophrenia and associated diseases).

Many patent applications deal with V1a receptor antagonists, for example, Otsuka
discloses benzoheterocyclic derivatives (WO 95/034540 A1, WO 2009/001968 A1, WO
2011/052519 A1), Astelias Fharma (Yamanouchi) discloses condensed benzodiazepine and
triazole derivatives (WO 95/03305 A1, WO 01/87855 A1, WO 02/44178 A1), AbbVie
discloses oxindole derivatives (WO 2006/072458 A2, WO 20068/100082 A2}, Bayer Pharma
discloses aryl- or heteroaryltriazole derivatives (WO 2017/191102 A1, WO 2017/181107 A1,
W 2017191114 A1) Various benzoazulene core containing derivatives (WO 2005/068466
A1, WO 2006/021213 A2, WO 2006/021882 A1, WO 2011/114100 A1, WO 2011/128265 A1,
WO 2011/141396 A1, WO 2014/127350 A1), spircindolinone and indolyicarbonyl derivatives
(WO 97/15556 A1, WO 2007/008908 A1, WO 2007/014851 A2) are also described as Via

receptor antagonists.
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The first clinical developments considered the Vla receptor as peripheral target, the
poor brain penetration was therefore beneficial in the development of compounds. Such was
Sanofi’s indoline core compound, relcovaptan (SR-48059, WO 83/03013 A1), which was
developed until the Fhase 2 clinical frial. Among the indications studied were premature birth,
pelvic pain observed during the menstruation, dysmenorrhea (Brouard et al., Br J Cbstetr
Gynaeco! 2000, 107:614-8}, heart failure, hypertension, and coronary spasm, but it was also
tested as an antinecplastic agent in small-cell lung carcinoma until the last clinical trial was
stopped in 2003 (Serradeil-Le Gal ot al,, Prog Brain Res 2002, 139:197-210; Adisinsight:
Relcovaptan - Latest Information Update: 03 Oct
2006 hitp://adisinsight. springer.com/drugs/800004942). Relcovaptan has been in clinical

development since 1993 and it is the most frequently used in vitro tool in the V1aR research
{Tahara et al., BrJ Pharmacol 2000, 128:131-8).

Pfizer studied its triazole derivative PF 00738245 (WO 2005/063754 A1) and
compound PF-184583 of triazolobenzodiazepine core (WO 2004/074281 A1) in preclinical
development for dysmenocithea, based on measured data these are efficient V1aR
antagonists {(Russell ef al., Eur. J Pharmacol, 2011, 870(2). 347-355; Johnson et al., Bioorg
Med Chem Lett 2011, 21:5684-7) but their development was terminated.

By the examination of effects exerted on the central nervous system, the treatment
of depression and anxiety has also been raised as a novel therapeutic area. Johnson &
Johnson's compound JNJ-17308616 of spirobenzazepine core was one of the first ceniral
nervous system acting ViaR antagonist compound (Bieickard et al., Psychopharmacology
(Ber ), 2009, 202:711-18; WO 02/02531 A1) which demonstrated efficacy in a variety of
different animal models used for anxiety research: significantly reduced anxiety behaviour in
the elevated plus maze test, marble burying test, and in the separation-induced ultrasonic
vocalisation of rat pups. Although it proved to be effective in influencing the elevated O-
labyrinth and the conditioned lick response, due to its poor metabolic stability measured in
rodents, its efficacy was not good and was measurable only at high doses and therefore it

was difficult to test.

Azevar's V1aR antagonist azetidone derivatives, SRX248 and 3RX251 (also known
as API246 or API251, WO 03/031407 A2) also reached the clinical trial phase. Clinical trials
of SRX246 are aiso currently ongoing for the treatment of aggression, and intermitient
explosive disorder and irritability in Huntington's Disease and posi-traumatic stress disorder,
as well as in the human behavioural models of anxiety and fear (Adisinsight: SRX 248 -
Latest information Update: 16 Feb 2017 hitp:/adisinsight. springer. com/drugs/8000236586).

Clinical trial was conducted with 3RX251 to reat dysmenorrhea but both Phase 1 studies
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were discontinued in 2016 and similarly o SRX246 it was also investigated for aggression in
the preclinical development (Adisinsight: SRX 251 - Latest information Update: 04 Nov
2017 http//adisinsighi. springer.cony/drugs/800025117). BRX-248 and SRX-251 are active

on the human V1ia receptor and in rats both compounds were detectable in the brain at

approximately 100-fold of the effective concentrations detected in the binding assay (Guilion
et al., Bicorg Med Chem 2007, 15.2054-80; Fabio et al., J Phanm 35¢i 2013, 102(6):2033-43).

Vantia's V1aR antagonist compound, VA 111813 of pyrazolobenzodiazepine core
(WO 2010/087578 A1, Adisinsight: VA 111813 - Latest Information Update: 25 Aug
2015 htip//adisinsight. springer. comy/drugs/800028777) was tested in Phase 2 clinical trial for

the treatment of dysmenorrhea but there is no information about its development since 2015.

Otsuka’s V1aR antagonist, the guinoclinone derivative OPC 21268 (EP0382185A2;
Adisinsight: OPC 21268 - Latest Information Update: 06 Qct
2006 hiip//adisinsight springer. com/drugs/800000284) was {ested for the indication of

gastric mucosat damage indication in the preclinical phase, whereas in Phase 2 clinical trials
it was studied for heart failure and hypertension but there is no information on ifs
development since 2015 (Yamamura et al., Science 1991, 252:572; Serradeil-Le Gal et al,
J Clin Invest 1993, 92(1).224).

When examining the brainstem in post mortem human samples sslective incalisation
of V1a receptors urnrelated to oxytocin receptors could be detected in the nucleus prepositus,
which plays a role in eye gaze stabilisation (Freeman et al., Soc Neurosei 2017, 12(2):113-
123). A fundamental skill required for human social behaviour is the recognition and evye-
fracking of biclogically relevant information (Klin et al., Nature 2009, 459:257-63, Simion et
al.,, PNAS 2008, 105(2):809-13). The most active V1aR researcher Hoffmann-La Roche
reached Phase 1 study with their indole derivative RO5028442 (RG-7713;, WO 2007/006688
A1), where positive effect on the orientation of eye-gaze pattern could be detected in humans
{(Umbricht et al., Neuropsychopharmacology 2017, 42 (9):1914-1923,; Adisinsight: RG 7713
- Latest Information Update: 05 Nov 2015 http://adisinsight. springer. com/drugs/800043668).
Phase 2 clinical trials for the treatment of autism are currently ongoing with balovaptan of the
friazoipbenzodiazepine core (RG-7314, RO5285119; WO 2010/0680838 A1; Adisinsight: RG
7314 - Latest information Update: 10 Sep
2017 hilp://adisinsight springer. com/drugs/800035102).

Despite the numercus V1aR antagonist compeounds and clinical studies, unmet
medical need still persists to develop a V1aR antagonist that is suitable for the treatment
and/or prophylaxis of various pathological conditions of the female sex organs, long-standing

conditions in blood pressure control, conditions resulting from inappropriate secretion of
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vasopressin, anxisty, depression, aggression, disorders of the central nervous system where
one of the sympioms and/or syndromes of the disease may be relaled to anxiety, depression,
aggression or show comorbidity with them (autistic spectrum disorder, obsessive compulsive
disorder, various forms of Down syndrome, post-traumatic stress disorder), aggressive
behavioural disorders and/or irritability, behavioural hyperactivity disorders, cognitive

disorders or other neuropsychiatric disorders.
SUMMARY OF THE INVENTION

Cur aim was to synthetize novel structured V1a receptor antagonists whose physical-
chemical (e.g. kinetic or thermodynamic solubility, ionisation, lipophilicity or permeability) or
pharmacsutical properties (e.g. metabolic stability, CYP-450 enzyme inhibition) provide the
favourable bicavailability, ADME (absorption, distribution, metabolism, excretion),
membrane penetration or blood-brain barrier penetration.

Surprisingly, such novel 5,6-dihydro-4H-[1,2 4]triazolo[4,3-a][ 1]benzazepine derivatives of

general formuia (i) have been prepared which show V1a receptor antagonistic aclivity profile.

The present invention relates to compounds of general formula (1)

wherein
ring A is a cycloalkyl or heterocyclyl group;

Y is -O-, -C{O)-, -CHa-, -NH-, ~C4alkyl-N{R"®)- or bond if ring B is present; or -N(C1.salkyl)z,
C{OYOC ualkyl, Chaalkyl optionally substituted with halogen, Ci.4alkoxy group or halogen if
ring B is not present;

ring B is an optionally substituted heteroarvi, aryl or heterocyclyi group;

or B-Y-A- jointly represents 3H-spiro[2-benzofuran-1,4’-piperidin-1’-yi}; or

o)

G
W § X o)
/‘}L.O >\9 Nl

% Qroup; or S group; or . group;
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R'is a hydrogen, halogen, C.salkyl, Ci4alkoxy, CFs or CN;

R?is a hydrogen or Ci.alkyl group;

R?is a NR*R® OR®group or halogen;

or R? and R® jointly represent -O-(CH2)in-C-, ox0 or =N-OH group;

R* and R®is independently a hydrogen; C..ealkyl optionally substituted with OH, halogen,
cycloalkyl, optionally substituted aryl or NR®R? group; Cy': CIOIR™; S(02IR" or Casalkynyl
group;

or R* and R® taken together with the N to which they are attached form a heterocycle;

R® is a hydrogen; Ci.salkyl optionally substituted with OH, halogen, Cy?, Cisalkoxy, Cu.
satkoxy-S(0)2 or NR"RZ group; C{OIR'>; Si{CHs)2-t-butyl or Coaalkyny! group;

R7 is a Ci..alkyl optionally substituted with OH, CN, halogen, Cy® or NR"R" group; C..
salkoxy, Coaalkenyl, Cy® or N(Ci.4alkyl). group;

R®and R®is independently a hydrogen, Ciaalkyl or C{O)OR?' group;
R s a Cr4alkyl, OH or NR™R" group;
R and R'? is independently a hydrogen or C1.salkyl group;

or R" and R'? taken together with the N to which they are attached form an optionally

substituted heterocycle;

R is a Cr.4alkyl optionally substituted with CN or NR"®R? group; Cy® or NR'"*R" group;
R"and R is independently a hydrogen or Ci..alkyl group;

R'®and R is independently a hydrogen, C.alkyl, or optionally substituted aryl group;
or R'® and R"" taken together with the N to which they are attached form a heterocycle;
R'® and R?' is a hydrogen or Cisalkyl group;

R'® and R* s independently a hydrogen or Ci..alkyl group;

Cy' is an optionally substituted cycloalkyl, heterocyclyl or heteroaryl group;

Cy? is an optionally substituted ary! or cycloalkyl group;

Cy® is an optionally substituted aryl, cycioalkyl, heterocyclyl or heteroaryl group;

Xig a Ciaalkyl, aryl or heteroaryt group;

Z is a Cqaalkyl group;

mis2 3, 4o0rb
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and/or salls thereof and/or geomeflric isomers thereof and/or stereocisomers thereof and/or
enantiomers thereof and/or racemates therect andfor diastereomers thereof and/or
biclogically active metabolites thereof and/or prodrugs thereof and/or solvates thereof and/or

hydrates thereof and/or polymorphs thereof.

The present invention also relates to pharmaceutical compositions containing the
compound of general formula (1) and/or salt thereof and/or geometric isomer thereof and/or
stersoisomer thereof and/or enantiomer thersof and/or racemate thereof andfor
diastereomer thereof and/or prodrug thereof and/or solvate thereof and/or hydrate thereof

and/or polymorph thereof as active substances.

in addition, the present invention also relates to the preparation of the compound of
general formula (1) and/or salt thereof and/or geometric isomer thereof and/or sterecisomer
thereof and/or enantiomer thereof and/or racemate thereof and/or diastereomer thereof
and/or prodrug thereol and/or sclvate thereof and/or hydrate thereof and/or polymorph
thereof, to the intermediales of the preparation process and t© the chemical and

pharmaceutical preparation of pharmaceutical compositions containing the compounds.

The invention also relates to a method for treating a mammal, including humans,
suffering from a central and/or peripheral disease, where modulation, preferably antagonism
of the V1ia recepior may have therapeutic benefits wherein the compound of formula ()
and/or salt thereof and/or geometric isomer thereof and/or sterecisomer thereof and/or
enantiomer thereof and/or racemate thereof and/or diastersomer thereof and/or prodrug
thereof and/or solvate thereof and/or hydrate thereof and/or polymorph thereof or a

therapeutically effective amount thereof in a composition is administered.

The invention also relates to the use of the compound of general formuia (1) and/or
salt thereof and/or geometric isomer thereof and/or sterecisomer thereof and/or enantiomer
thereof and/or racemate thereof and/or diastereomer thereof and/or prodrug thereof and/or
solvate thereof and/or hydrate thereof and/or polymorph thereof for the manufacture of a
medicament for the freatment and/or prophylaxis of a disease or condition associated with

V1a receptor function.
DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to V1a receptor modulators, in particular V1a receptor
antagonisis. itis a further objective of the invention to provide selective V1a receptor inhibitor
compounds since selectivily is less likely to cause undesirable side effects. Another aspect
of the invention is to provide compounds with favourable physicochemical properties as

favourable physical-chemical properties are expeacted to resull in beneficial bicavailability,
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ADME (absorption, distribution, metabolism, excretion), membrane penetration or blood-

brain barrier penetration of the compounds.

The compounds of general formula (1) of the present invention are thus V1a receptor
antagonists which are centrally and/or peripherally acting therapeutic agents in the treatment
and/or prophylands of various pathological conditions of the female sex organs, long-standing
conditions in blood pressure control, conditions resulting from inappropriate secretion of
vasopressin, anxiety, depression, aggression, disorders of the centrai nervous system where
one of the symptoms and/or syndromes of the disease may be related to amxiety, depression,
aggression or show comorbidity with them (autistic spectrum disorder, obsessive compulsive
disorder, various forms of Down syndrome, post-traumatic stress disorder), aggressive
behavicural disorders andfor irritability, behavioural hyperactivity disorders, cognitive

disorders or other neuropsychiatric disorders.

The present invention relates {o compounds of general formula (i)

wherein
ring A is a cycloalkyl or heterocyclyl group;

Y is -O-, -C({O)-, ~CHz-, -NH-, -C14alkyl-N{R"®)- or bond if ring B is present; or -N{C1..alkyl)z,
C{OYOC ualkyl, Chaalkyl optionally substituted with halogen, Ci.4alkoxy group or halogen if

ring B is not present;
ring B is an optionally substituted heteroaryi, aryl or heterocyclyi group;

or B-Y-A- jointly represents 3H-spire{2-benzofuran-1,4 -piperidin-1-yi}; or

]
%

o) _
o ha: g
z.ﬂw\/@\ zwm\/fg
group; or ’ S group; or Group;
R' is a hydrogen, halogen, Cisalkyl, Crsalkoxy, CF; or CN;

R?is a hydrogen or Cisalkyl group;
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R?is a NR*R® OR® group or halogen;
or R? and R® jointly represent -O-(CH2)m-C-, 0x0 or =N-OH group;

R* and R®is independently a hydrogen; C..ealkyl optionally substituted with OH, halogen,
cycloalkyl, optionally substituted aryl or NR®R® group; Cy': C(OIR7; S(C2)R" or Casatkynyl
group;

or R* and R® taken together with the N to which they are attached form a heterocycle;

R® is a hydrogen; Ciaalkyl optionally substituted with OH, halogen, Cy?, Ciaalkoxy, C..
salkoxy-8(0)2 or NRVR™ group; C{O}R™; Si{CH3)2-t-butyt or Coaalkyny! group;

R7 is a Ci.salkyl optionally substituted with OH, CN, halogen, Cy® or NRVR" group; C..
salkoxy, Coaalkenyl, Cy® or N(Ci.4alkyl). group;

R®and R*is independently a hydrogen, Ciaalkyl or C{O)OR?' group;
R is a Craalkyl, OH or NR™R" group,;
R'"" and R'? is independently a hydrogen or C1.salkyl group;

or R'" and R taken together with the N to which they are attached form an optionally

substituted heterocycle;

R" is a Ci4alky! optionally substituted with CN or NR'R? group; Cy® or NR"™®RY group;
R'and R' is independently a hydrogen or Ci..alkyl group;

R'®and R is independently a hydrogen, C.alkyl, or optionally substituted aryl group;
or R"® and R"" taken together with the N to which they are attached form a heterocycle;
R' and R*' is a hydrogen or C..salkyl group;

R' and R* s independently a hydrogen or Ci..alkyl group;

Cy' is an optionally substituted cycloalkyl, heterocyclyl or heteroaryl group;

Cy? is an optionally substituted ary! or cycloalikyl group;

Cy® is an optionally substituted aryl, cycioalkyl, heterocyclyl or heteroaryl group;

Xis a Ciqalkyl, aryl or heteroary! group;

Z is a Craalkyl group;

migs2 3, 4o0rb

and/or salts thereof and/or geometric isomers thereof and/or sterecisomers thereof and/or

enantiomers thereof and/or racemates thereof and/or diastereomers thereol and/or
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biologically active metabolites thereof and/or prodrugs thereof and/or solvates thereof and/or

hydrates thereof and/or polymorphs thereof,

Definition of the general terms used herein, whether or not the terms in guestion are

presented individually or in combination with other groups are described below.

The term "cycloalkyi groun” refers alone or in combination with other groups to 3- {o
8-membered, preferably 3- to 6-membered, saturated or unsaturated, preferably saturated
carbocyclic groups. Examples include cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl. in
ring A, the term "cycioalkyl group" refers preferably to a 4- to 6-membered, saturated or
unsaturated, preferably saturated carbocyclic group. Examples include cyclobutyl,
cyclopentyl or cycichexyl, more preferably cyclobutyl or cyclohexyl. Particularly preferred is
the cyclohexyi group. The term "substituted cycloalkyl group” refers preferably to a cycloaltkyl

group having geminal halogen substitution.

The term “aryl group” refers alone or in combination with other groups to a 6- io 14-
memberad, preferably 6- to 10-membered aromatic carbocyclic moiety comprising at least
ong agromatic ring or a condensed fing systems containing at least one aromatic ring.
Examples include, but are not limited o, phenyl, benzyl, naphthyl, biphenyl, anthryl, azulenyl
or indanyi. Particularly preferred is the phenyl group.

The term "heterocyclyl group” refers alone or in combination with other groups o 3-
to 8B-membered, preferably 4- to 7-membered, saturated or unsaturaled, preferably
saturated, monocyclic, bicyclic, condensed and/or bridged ring cycle containing 1, 2 or 3
heteroatoms selected from O, 8 or N. Examples include, but are not limited fo, oxirane,
oxetane, tetrehydrofuran, tetrahydropyran, piperidine, pyrroliding, morpholine, piperazine,
1, 3-oxazolidine, 1,3-thiazolidine, thiomorpholine 1, 1-dioxids, azepans, 4=
azabicyclof2 2 2joctane and the like. Preferably pyrrolidinyl, piperidinyl, piperazinyt or 1-
azabicyclo[2.2 . 2loct-3-vl. More preferably, piperidinyl or piperazinyl.

When ring A is heterocyclyl, then helerocyclyl refers preferably to a 4- 1o 7-membered
saturated heterocyclyl group containing 1 or 2 N, wherein ring A is altached via a ring nitrogen
to Y or o the triazole ring of the 5,6-dihydro-4H-[1,2,41triazolo]4,3-a][1]benzazepine core.
Examples include, but are not limited to, azetidiny, 1,3-diazetidiny!, pyrrolidinyi, pyrazolidinyt,
imidazolidinyl, piperidinyl, piperazinyl, azepanyl, 1,3- or 1 4-diazepanyl. Preferably azetidinyl,

pyrrolidinyl, piperidiny or piperazinyl. Particularly preferred is piperidinyl.

In the case of Cy' or Cy®, the heterocycle refers preferably to a 4- to 7-membered
saturated heterocyclyl group containing 1 O, more preferably oxetane or {etrahydropyran.
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When "R* and R® taken together with the N fo which they are aftached form a
heterocycle”, the heterocycle refers preferably fo a 4- o 7-membered saturated ring
containing 1, 2 or 3 heteroatoms selected from O, © or N, more preferably pyrrolidine, 3-
oxazolidine, 1,3-thiazolidine, piperidine, piperazine, morpholinyl or thiomorpholine-1,1-

dioxide.

When "R™ and R'" or "R'® and R taken together with the N to which they are
attached form a heterocycle”, the heterocycie is preferably selected from the group
comprising morpholin-4-yi, 4-methylpiperazin-1-yl, pyrrolidinyl, piperidinyl, piperazinyl, 1,3~

oxazolidine, 1,3-thiazoliding or thiomorpholine-1, 1-dioxide.

The term "heteroaryl group” refers alone or in combination with other groups o a
cyclic aromatic group containing a single 5- to 6-membered ring containing 1, 2 or 3
heteroatoms in which group at least one heterocyclic ring is aromatic. The "8-membered
mono-heteroaryi” refers to a monocyclic aromatic group which is a single 6-membered ring
containing 1, 2, or 3 hetercatoms selected from O, 8 or N. Examples include, but are not
limited to, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, thiazinyl, oxazinyl and the like.
Preferred single 8-membered mono-heteroaryl groups contain 1 or 2 N. A preferred &-
membered ring is pyndinyl, more preferably pyridin-2-yi and pyridin-3-yi. Particularly
preferred is pyridin-2-yl. The ferm "5-membered mono-heteroaryl” refers 1o a monogyclic
aromatic group which is a single 5-membered ring containing 1, 2 or 3 heteroatoms selected
from O, & or N. Preferred 5-membered mono-hetercaryi groups contain 2 Nand 10, 2 N
and 18, 2N, 1 Nor13or1Nand 10 Examples include, but are not limited to, thiophenyl,
furanyl, pyrrolyl, imidazolyl, thiazolyi, isoxazolyl, isothiazolyl, oxadiazolyi, thiadiazolyl, 1H-
pyrazolyl, triazolyl and the like. A preferred 5-membered ring is isoxazol-3-yl and 1,3 4-

oxadiazob-5-vl.

in the case of Cy', the hetercaryl refers preferably to a 8-membered mono-heteroaryl
group containing 1 or 2 N, more preferably pyridine, pyrimidine or pyrazine.

When ring B is an optionally substituied heteroaryl group, the heteroaryl group is
preferably 3-chloropyridin-2-vi, 3-methylpyridin-2-vl or S-methylisoxazol-3-vl.

The term "bond” refers {o a single bond, in which one pair of electrons is shared
between two atoms.

The term "Ciaalkyl group” refers alone or in combination with other groups to a
straight or branched, single or multiple branched, hydrocarbon radical and consists of 1 to 4
carbon atoms. Examples include, but are not limited o, methyl, sthyl, propyi, i-propyl

(isopropyl), n-butyl, 2-butyl (sec-butyl) or -butyl (ferf-bulyl) group. Preferred alkyl groups are
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those consisting of 1 to 3 carbon atoms. More preferred are methyl, ethyl and isopropyl

groups. Particularly preferred is the methyl group.

The term "Cosalkenyl group” refers alone or in combination with other groups 1o a
straight or branched, single or mulliple branched, hydrocarbon radical having one double
bond and consists of 2 {o 4 carbon atoms. Examples include, but are not limited {o, vinyl,
propen-1-yl, propen-2-vi, buiene-1-yl or butene-3-yl. Preferred alkenyl groups are those

consisting of 2 to 3 carbon atoms. Particularly preferred is the vinyl group.

The term "Cosalkynyl group” refers alone or in combination with other groups to a
hydrocarbon radical having one triple bond and consist of 2 to 4 carbon atoms. Examples
include, but are not limited {o, sthynyl, propynyl, propargyl, 1-butynvi, Z-butynyt and the like.
Preferred alkynyl groups are those consisting of three carbon atoms. More preferred is the

propargyl group.

The term "C1.salkoxy group” refers alone or in combination with other groups to -O-
Cealkyl group, wherein the Ci.salkyl group is as defined above. Examples include, but are
not Hmited to, methoxy, ethoxy, propoxy, butoxy. Preferred alkoxy groups are methoxy,

propoxy or t-butoxy. Particularly preferred are the methoxy and &butoxy groups.

The term "Boc" refers alone or in combination with other groups to {-butoxycarbonyl
Group.

The term "halogen” refers alone or in combination with other groups to fluorine,
chiorine, bromine or iodine, preferably fluorine, chiorine or bromine, more preferably chiorine

or bromine. Particularly preferred is chiorine.

The term "optionally substituted” on any atom of the relevant group refers 1o the
substitution by one or more Cualkyl, Craalkoxy groups, 0xo groups or halogens. Here, "one
or more" means from one to the highest possible number of substitution, that is, from
replacing one hydrogen to replacing all hydrogens. One, two or thres substituents on a given
atom are preferred. Even more preferred are one or two, or one substitution. Particularly
preferred is one substitution for a substituted aryl or heteroaryl group. The expression "Ca.
saikyl oplinaily substituted with halogen” refers preferably to a Cisalkyl group having one,
two or three halogen substituents on any atom of the Cisalkyl group, more preferably to a

methyl group having three halogen substituents. Particularly preferred is CF; group.

The term "salt" refers 1o pharmaceutically acceptable and/or pharmaceutically non-
acceptable salts. The pharmaceutically acceptable salt refers to a conventional acid addition
and base addition salits which preserve the biological efficacy and properties of the
compounds of general formula () and which can be formed with suitable non-toxic organic
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or inorganic acids or organic or inorganic bases. Examples of acid addition salts include salts
derived from inorganic acids, such as, bui not limited to, hydrochloric acid, hydrobromic acid,
hydroiodic acid, sulfuric acid, sulphamic acid, phosphoric acid, nitric acid and perchloric acid
and derived from various organic acids, such as, but not limited to, acelic acid, propionic
acid, benzoic acid, glycdlic acid, phenvlacstic acid, salicylic acid, malonic acid, maleic acid,
oleic acid, pamoic acid, palmitic acid, benzenesulfonic acid, toluenesulfonic acid,
methanesulfonic acid, oxalic acid, tartaric acid, succinic acid, citric acid, malic acid, lactic
acid, glutamic acid, fumaric acid and the Hke. Examples of base addition salts are salts
derived from ammonium-, potassium-, sodium- and quaternary ammonium hydroxides such
as tetramethylammonium hydroxide. These salis often exhibit more favourable solubility
properties than the compounds used for their preparation and are therefore more suitable for
use in the preparation for example of liquid or emulsion formulations. The pharmaceutically
non-acceptable salts may be preferred for the purification and isolation of the compounds of
general formula (1) and therefore also fall within the scope of the invention.

The term “prodrug” refers to derivatives of compounds of general formula (B
according to the invention which themselves have no therapeutic effect but containing such
groups which, after in vivo chemical or metabolic degradation (biotransformation) become
“biologically active metabolites” which are responsible for the therapeutic effect Such
decomposing groups associated with the compounds of general formula (1) of the present
invention, in particular those suitable for prodrugs, are known in the art and may also be
applied for the compounds of the present invention (Rautic of al., Naf Rev Drug Discov 2008,
7:255-270).

The compounds of general formula () may exist in various geometric isomeric forms.
in addition, certain compounds of general formula (I) may contain one or more asymmetric
centers, thus exist in the form of sterecisomers and diastersomers. All of these compounds,
such as c¢is isomers, frans isomers, diastereomeric midiures, racemaies, non-racemic
mixtures of enantiomers, substantially pure and pure enantiomers also fall within the scope
of the invention. The substantially pure enantiomers contain up to 5 wi%, preferably 2 wi%,
most preferably 1 wi%, of the corresponding opposite enantiomer.

Optical isomers can be prepared by resolving the racemic mixtures by known
methods, for example, by using an optically active acid or base o form diasteresisomeric
salts or by forming covalent diastereomers. Suitable acids include, for example, tartaric acid,
diacetyliartaric acid, dibenzovitartaric acid, ditcluoyltartaric acid and camphorsulfonic acid.
Diasterecisomeric midures can be separated inte individual diastereomers based on their

physical and/or chemical differences, by methods known {0 those skilled in the art, such as
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chromatography or fractional crystaliization. Subsequently, the oplically active bases or acids
are liberated from the separated diasterecisomeric salts. Various methods of separating
optical isomers include chiral chromatography (e.g., chiral HPLC columns) optionally used
by derivatization with the aim o maximize the separation of enantiomers. Appropriate chiral
HPLC columns are Diacel columns, such as CHIRALPAK or CHIRALCEL columns, which
can be routinely chosen as desired. Where applicable, enzymatic separations carried out by
derivatization may aiso be used. The optically aclive compounds of general formula (1} can
also be prepared using coptically active starling materials using chiral synthesis without

racemization reaction conditions.

The absolute configuration of the chiral compounds was determined by VCD
{(vibrational circular dichroism spectroscopy) method described in the literature (Freedman et
al., Chirality 2003, 15(9):743-58; Stephens et al., Chiralify 2008, 20:643-883) and/or by "H
NMR spectroscopic assays of the diastereomeric pair of compounds synthesized from chiral
compounds (Seco et al., J Qrg Chem 1999, 64:4069-4675; Seco et al., Tetrahedron
Asymmetry 2001, 12:2815-2025,; Latypov et al., JAm.Chem.Soc. 1988, 120, 4741-4751).

The compounds of general formula (I) may exist in various polymorphic forms. As is
known in the art, polymorphism is the ability of a compound fo crystallize in more than one
crystalling form, i.e. in polymorphic form. Polymorphic forms of a particular compound can
be defined by identical chemical formula or composition and differ in their chemical structure

like the crystalline structures of two different chemical compounds.

The compounds of general formula () and salts thereof may alse be present as
solvates or hydrates, which also fall within the scope of the invention. The term "scivaie”
refers 1o non-covalent combinations of solvent and solute. The term "hydrate” refers 1o non-

covalent combinations of water and solute.

The present invention further relates to pharmaceutical compositions containing the
compound of general formula (1) and/or salt thereof and/or geometric isomer thereof and/or
stersoisomer thereof and/or enantiomer thereof and/or racemate thereof andfor
diastereomer thereof and/or prodrug thereof and/or solvate thereof and/or hydrate thereof
and/or polymorph thereof,

The present invention also relates o the chemical and pharmaceutical preparation of
pharmaceutical compositions containing the compound of general formula (1) and/or sailt
thereof and/or geometric isomer thereof and/or steresisomer thereof and/or enantiomer
thereof and/or racemate thereof and/or diastereomer thereof and/or solvate thereof and/or

hydrate thereof and/or polymorph thereof.
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The pharmaceudical compositions of the present invention may be formulated in
various pharmaceutical formulations, such as, but not limited to, solid oral dosage forms such
as tableis {(e.g. buccal, sublingual, effervescent, chewable, orally dispersible), capsules, pills,
piiulas, orally dispersible films, granules, powders; liquid formulations such as solutions,
emuilsions, suspensions, syrups, elixirs, drops; parenteral dosage forms such as intravenous
injections, intframuscuiar injections, subcutaneous injections; other forms of medicine such
as eye drops, semi-solid ophthalmic preparations, semi-solid dermal preparations (such as
ointments, creams, pastes), transdermal therapeutic systems, suppositories, rectal capsules,

rectal solutions, emulsions and suspensions, etc.

One embodiment of the invention relates fo pharmaceutical compositions for
paediatric use, such as, but not limited to, solutions, syrups, elixirs, suspensions, powders
for the preparation of suspensions, dispersible or effervescent tablets, chewable tablets,
orodispersible ablets, tablets or coated tablels, orally sparkling powders or granules,

capsules.

The pharmaceutical compositions of the present invention may be prepared by
methods known per se, such as conventional mixing, dissolution, emuisification, suspending,
microencapsulation, lyophilisation, exirusion and spheronisation, lamination, film coating,

granulation, encapsulation, drageeing or pressing.

The pharmaceutical compositions of the present invention may be formulated in the
usual way using one or more physiologically acceptable excipients, including binders, which
promote the incorporation of the active subsiance into pharmaceutically acceptable
pharmaceutical forms. The proper formulation depends on the mode of administration

chosen. Any of the lechniques and excipients well known in the art can be used.

The excipients applicable in the preparation may be selected from the following
categories, such as, but not limited to, fillers of tablets and capsules, binders of tablets and
capsules, modified drug release agents, disintegrants, glidants, lubricants, sweeteners,
taste-masking agenis, flavourants, coating materials, surfactants, stabilisers, preservatives
or antioxidants, buffering agents, complexing agents, weatting or emulsifying agents, salts for
adjusting the osmotic pressure, lyophilisation excipients, microencapsulating agents,
ointment materials, penetration enhancers, solubilisers, solvents, suppository materials,
suspending agents . Suitable pharmaceutical excipients can be for example: starch,
microcrystaliine cellulose, falc, glucose, lactose, gelatin, silica, talc, magnesium siearats,
sodium stearate, glyvcerol monostearate, celiulose derivatives, sodium chioride, glycerol,

propylene glycol, water, ethanol and the like.
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Another embodiment of the present invention relates to the use of special binders that
can improve the solubility, dissolution, peneiration, absorption or bicavaiiability of the aclive
substance(s), such as, but not limited to, hydrophilic polymers, hot melting extruding
axcipients, surfactants, buffering agents, complexing agents, emulsifying agents,
Ivophilization excipients, disintegrants, microencapsulating agents, penefration promoters,

solubilisers, cosolvents, suspending agenis.

The excipients described above and the various methods of preparation are only
representative examples. Other materials and process techniques known in the art may also

be used.

The terms "disease or condition associated with VY1a receptor function” or "disease
or condition associated with the central and/or peripheral modulation, preferably
antagonisation of the V1a receptor” refer {0 a disease or condition selected from the group
consisting of varicus pathological conditions of the female sex organs, long-standing
conditions in blood pressure control, conditions resulling from inappropriate secretion of
vasopressin, anxiety, depression, aggression, disorders of the central nervous sysiem where
one of the symptoms and/or syndromes of the disease may be related fo anxiety, depression,
aggression or show comorbidity with them (autistic spectrum disorder, obsessive compulsive
disorder, various forms of Down syndrome, post-traumatic stress disorder), aggressive
behavioural disorders and/or irritability, behavioural hyperactivity disorders, cognitive

disorders or other neuropsychiatric disorders.

The various pathological conditions of the female sex organs include, but not limited

o, dysmenorrhea (primary and/or secondary) or sexual dysfunction.

The long-standing conditions in blood pressure control include, but not limited to,

hypertension and/or chronic heart failure.

The conditions resulting from inappropriate secretion of vasopressin include, but not

limited o, diabetes insipidus, renal failure, nephrotic syndrome or cirrhosis.

The disorders of the ceniral nervous system where one of the symptoms and/or
syndromes of the disease may be related to anxiely, depression, aggression or show
comoerbidity with them include, but not limited {o, autistic spectrum disorder {(well-functioning
autism, Asperger's syndrome, Pervasive Developmental Disorder-Not Otherwise Specified
(PDD-NOS), aulism spectrum disorder (ASD) and its various syndrome forms: fragile X
syndrome, Prader-Willi syndrome, Reft syndrome, tuberous sclerosis), obsessive
compulsive disorder {(OCD), varicus forms of Down syndrome and posi-traumatic stress
disorder (PTSD).
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The aggressive behavioural disorders and/or irritability include, but not limited to,

ASD, Huntington's disease or different forms of schizophrenia.

The behavioural hyperaciivity disorders include, but not limited o, attention deficit

hyperactivity disorder.

The cognitive disorders include, but not limited o, dementia, mild cognitive disorders,

cognitive impairment associated with schizophrenia or Alzheimer's diseasa.

The cother neuropsychiatric disorders include, but not limited o, schizophrenia and

associated dissases.

in one embodiment, the disease or condition associated with V1a receptor function
or disease or condition associated with the central and/or peripheral modulation, preferably

antagonisation of V1a receplior refers to autistic spectrum disorder.

The present invention relates to a method for treating and/or preventing a disease or
cendition associated with V1a receptor function, comprising the administration 1o a subject
in need of treatment and/or prophylaxis, preferably a mammal, more preferably a human
being, of a therapeutically effective amount of a compound of general formula (1) and/or sait
thereof and/or geomeatric isomer thereof and/or steresisomer thereof and/or enantiomer
thereof and/or racemate thereof and/or diastereomer thereof and/or prodrug thereof and/or
solvate thereof and/or hydrate thereof and/or polymorph thereof alone or with at least one

pharmaceutically acceptable excipient in the form of a pharmaceutical formulation.

The present invention relates to a method for the treaiment of a subject, preferably a
mammal, more preferably a human being, suffering from a disease or condition selected from
the group consisting of varicus patholegical conditions of the female sex organs, iong-
standing conditions in blood pressure control, conditions resulting from inappropriate
secretion of vasopressin, anxiety, depression, aggression, disorders of the central nervous
system where one of the symptoms and/or syndromes of the disease may be related {o
anxiety, depression, aggression or show comorbidity with them (autistic spectrum disorder,
obsessive compulsive disorder, various forms of Down syndrome, post-fraumatic siress
disorder), aggressive behavioural disorders and/or irrifability, behavioural hyperactivity
disorders, cognitive disorders or other neuropsychiatric disorders, or combination of the
these diseases. This method of treatment comprises the administration {o a subject in need
of such treatment, preferably a mammal, more preferably a human being, the therapeutically
effective amount of the compound of general formula (1) and/or salt thereof and/or geometric
isomer thereof and/or sterecisomer thereof and/or enantiomer thereof and/or racemale

thereof and/or diastereomer thereof and/or prodrug thereof and/or solvate thereof and/or
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hydrate thereof and/or polymorph thereof. The method of treatment may include the
administration to a subject in need of such freatment, preferably a mammal, more preferably
a human being, of a therapeutically effective amount of a pharmaceutical composition
comprising the compound of general formula (1) and/or salt thereof and/or geometric isomer
thereof and/or sterecisomer thereof and/or enantiomer thereof and/or racemate thereof
and/or diastereomer thereof and/or prodrug thereof and/or solvate thereof and/or hydrate

thereof and/or polymorph thereof.

The present invention relates to the use of the compound of general formula (1) and/or
salt thereof and/or geomelric isomer thereof and/or sterecisomer thereof and/or enantiomer
thereof and/or racemate thereof and/or diastereomer thereof and/or prodrug thereof and/or
solvate thereof and/or hydrate thereof and/or polymorph thereof for the manufacture of a
medicament for the treatment and/or prophylaxis of a disease or condition associated with

V1a receptor function.

The term "reatment” refers to the alleviation of a specific pathological condition, the
elimination or reduction of one or more of the symptoms of the condition, the slowing or
elimination of the progression of the disease siate, and the prevention or delay of recurrence
of the pathological condition of a patient or subject already suffering from or diagnosed with
the disease. "Prevention” {(or prophylaxis or delay of occurence of the disease) is typically
performed by administering the drug in the same or similar way as if it were given to g patient

with a disease or condition already developed.

The term "therapeutically effective amount” refers {o the amount of active substance
resulting in the treatment, cure, prevention or improvement of the disease or pathological
condition or side effect, and reduces the progression of the disease or pathological condition
in comparison with the corresponding subject who did not receive such amount. The term
also includes effective amounts to enhance normal physiclogical functioning. For use in
therapy the compound of general formula (I} and/or geometric isomer thereof andfor
stereoisomer thereof and/or enantiomer thereof and/or racemate thereof andfor
diastereomer thereof and/or prodrug thereof and/or solvate thereof and/or hydrate thereof
and/or polymorph thereof as well as any pharmaceutically acceptable salt thereof may be
administered in a therapeutically effective amount as a raw chemical. In addition, the aclive
substance can be madse available as a pharmaceutical formulation. The exact therapsutically
effective amount of the compound of general formula (1) and/or sait thereof and/or geometric
isomer thereof and/or sterecisomer thereof and/or enantiomer thereof and/or racemate
thereof and/or diastereomer thereof and/or prodrug thereof and/or solvate thereof and/or

hydrate thereof and/or polymorph thereof depends on a number of factors including, but not
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limited to, the age and body weight of the subject (patient) treated, the precise type of disease
requiring treatment and its seriousness, the nature of the medicinal product and the routfe of

administration.

The term "mammal” refers {o any member of the "Mammalia” class, including, but not

limited to, humans.

The present invention also relates to pharmacesutical compositions comprising the
compound of general formula (1) and/or salt thereof and/or geometric isomer thereof and/or
sterecisomer thereof and/or enantiomer thereof and/or racemate thereof and/or
diastereomer thereof and/or prodrug thereof and/or solvate thereof and/or hydrate thereof
and/or polymorph thereof suitable for the treatment of a disease or condition associated with

the central and/or peripheral modulation, preferably antagonisation of the V1a receptor.

The compound of the invention may also be used in combination with one or more of
the compounds of the inveniion or with one or more other active subsiance (e.q.,
psycholeptics, psychoanaleptics, antihypertensives, spasmaoiylics, antiepileptics or other
agents) in a2 mammal, including, but not limited {o, humans, suffering from a central and/or
peripheral disease, where the ceniral and/or peripheral modulation, preferably
antagonisation of V1a receptor has therapeutic benefits,

Psycholeptics  include, but not limited 1o, antipsychotics, anxiolytics, and

sedatohipnotics or narcatics.

Artipsychotics include, but not imited to, typical and atypical antipsychotics, such as
phenothiazines with aliphatic side chains {(chiorpromazine, promazine, levomepromazine,
acepromazine, trifluproazine, ciamemazine, chlorproethazine, protipendyl), piperazine-
derived phenothiazines (dixyrazine, flufenazine, perazine, perfenazine, prochlorperazineg,
thiopropazate, trifluoperazine, acetophenazine, thioproperazine, bulaperazine, perazine),
piperidine-derived phenothiazines {periciazine, thioridazine, mescoridazine, pipothiazine),
thioxanthenes (chlorprothixene, clopenthixole, flupentixol, thiothixene, zuclopenthixol),
butyrophenone derivatives (haloperidol, triflupidol, melperone, moperone, pipamperone,
bromperidol, benperidol, droperidol, timiperone, fluanisone), diphenvibutyipiperidine
derivatives {(fluspirilene, penfluridol, pimozide), diazepine-, oxazepine- or thiazepine
derivatives {(clozaping, olanzaping, clotiapine, quetiapine, loxapine, azenapine), indole
derivatives (sertindole, ziprasidone, lurazidone, molindone, oxipertine), benzamide
derivatives  (sulpiride, sultropride, tiapride, remoxipride, amisulpride, veraliprids,

nemonapride, verasulpiride}) or other agents (risperidone, aripiprazole, cariprazine,
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brexpiprazole, metoclopramide, mosapraming, iloperidone, paliperidone, amoxaping,

amperoside, perospirone, carpipramine, clocapramine, telrabenazine, lithium).

Anxiolytics  include, but not limited {0, benzodiazepines (diazepam,
chiorodiazepoxide, medazepan, oxazepam, potassium chiorazepate, lorazepam,
adinazolam, bromazepam, clobazam, ketazolam, prazepam, alprazolam, halazepam,
pinazepam, camazepam, nordazepam, fludiazepam, ethyl loflazepate, etizolam,
clotiazepam, coxazolam, tophizopam), diphenyimethane derivatives (hydroxyzine,
captodiame), carbamates {meprobamate, amilcamate, mebutamate},
dibenzobicyclooctadiene derivatives {(benzoguinone), azaspirode-diones {buspirone), other
agenis (mefenoxalone, gedocarnil, etifoxine, fabomotizole, frimethosineg), derivatives acting
by increasing GABAs-mediated inhibition or compounds acting on a serctonin receptor, and
other GABAergic agents (such as GABA, 05 NAMs, e.g. basmisanil, GABAA a5 PAMs, e.q.
RG7818).

Sedative hypnotics or narcotics include, but not limited to, barbiturates (pentobarbital,
amobarbital, butobarbital, barbital, aprobarbital, secobarbital, talbutal, vinylbital, vinbarbital,
cyclobarbital, heptabarbital, reposal, methohexitol, hexobarbital, thiopental, ethaliobarbital,
aliobarbitol, proxibarbital), aldehydes (chioral hydrate, chioralodol, acetylglycinamide chioral
hydrate, dichloralphenazone, paraldehyde), benzodiazepines (flurazepam, nitrazepam,
flunitfrazepam, estazolam, triazolam, lormetazepam, temazepam, midazolam, brotizolam,
guazepam, loprazolam, doxefazepam, cinclazepam), piperidindione derivatives
{glutethimide, methyprylon, pyrithvidione), cyclopyrrolone benzodiazepine derivatives
{zopiclone, zolpidem, zaleplon, eszopicione), melatonin receptor agonists (melatonin,
ramelteon) or other hypnotics and sedatives (methaqualone, clomethiazole, bromisoval,
carbromal, scopolamine, propiomazine, friclofos, ethchlorvynol, Valerianae Radix,
hexapropymate, bromides, apronal, valnoctamide, methyipentynol, niaprazine,

dexmedetomidineg).
Psychoanaleptics include, but not limited to, psychostimulants or antidepressants.

Psychostimulants include, but not limited 1o, centrally acting sympathomimetics
(amphetamine, dexamphetamine, methamphetamine, methylphenidate, pemoling,
fencamfamine, modafinil, phenozolone, atomoxetling, phenetilline, dexmethylphenidate,
lysdexamfetlaming), nootropics or other psychostimulants (caffeine, propentofylline,
meciofencxate, pyritinol, piracetam, deanc!, fipexide, citocoline, oxiracetam, pirisudanal,
linopirdine, nizofenone, aniracetam, acelvicarniting, idebenone, prolintane, pipradrol,
pramiracetam, adrafinl, vinpocetine, lacrine, donepezil, rivastigmine, galantamine,

ipidachrine, memantine, mebicar, phenibut).
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Antidepressants include, but not limited to, non-selective monocamine reuptake
inhibitors  {desipramine, imipramine, imipramine oxide, clomipramine, opipramol,
frimipramine, lofepramine, dibenzepine, amitriptyline, nortriptyline, profriptyline, doxepin,
iprindole, melitracene, bulriptyline, dosulepin, amoxapine, dimetacrine, amineplin,
maprotiline, guinupramineg), serotonin modulator and stimulators (vilazodone, vortioxetine),
seleciive serofonin reuptake inhibitors (zimeldine, fluoxetine, paroxetine, seriraline,
alaprociate, fluvoxamine, etoperidone, cilalopram, escitalopram), non-selective hydrazide-
derived moncamine oxidase inhibitors (isccarboxazide, nialamide, phenelzing,
tranylcypromine, iproniazid, iprocloside), non-hydrazide monoamine oxidase inhibitors
{mociobemide, oloxatone) or other agents (oxitriptan, tryptophan, mianserin, nomifensin,
frazodone, nefazodone, minaprine, bifemelane, viloxazine, oxaflozane, mirtazapine,
medifoxamine, tianepline, pivagabine, veniafaxine, milnacipran, reboxsting, pyrazidol,

duloxetine, agomelatine, desvenlafaxine, bupropion, gepirone, Hyperici harba extractum).

Antihypertensives include, but not limited to, B receptor blockers, thiazide diuretics,
angictensin-converiing-enzyme  inhibilors, calcium antagonists, angiotensin  receptor
antagonists  (losartan), Rauwcifia alkaloids (rescinnamine, reserpine, deserpidine,
methoserpidine, bietaserpine), methyidopa, imidazoline receptor agonists (clonidine,
guanfacine, tolonidine, moxoniding, rilmeniding), ganglion blocking antiadrenergic agents
{suifonium derivative irimetaphan, secondary and terfiary amine mecamylaming),
peripherally acling antiadrenergic agents, alpha-adrenoreceptor blockers {prazosin,
indoramin, trimazosin, doxazosin, urapidil}, guanidine derivatives (betanidine, guansthiding,
quanoxane, debrisoquine, guanoclor, guanazodine, guanoxabenz), agenis acting on
arteriolar smooth muscle, the thiazide derivative diazoxide, hydrazinophthalazine derivatives
(dihvdralazine, hydralazine, endralazine, cadralazing), the pyrimidine derivative minoxidil,
the nitroferricyanide derivative nitroprusside, the guanidine derivative pinacidil, the non-
Rauwolfia alkaloid veratrum, the fyrosine hydroxylase inhibitory metyrosine, the MAO
inhibitor pargyline, the serotonin antagonist ketanserin, or other antihypertensives (bosentan,
ampbrisentan, sitaxentan, macitentan, ricciguat) and a combination of these substances with

a diuretic.

Spasmolytics or antispasmodics include, but not limited to, peripheral muscle
relaxants, curare alkaloids, choline derivatives, other gualernary ammonium muscle
relaxants (pancuronium, gallamine, vecuronium, atracurium, hexafiuronium, pipecuronium
promide, doxacurium chioride, fazadinium bromide, rocuronium bromide, mivacurium
brormide, cisatracurium, botulinum {oxing, central nervous system muscle relaxants, carbamic

acid esters (phenprobamate, carisoprodol, metocarbamol, styramate, febarbamate),
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oxazole-, thiazine- and triazine derivatives (chlormezanone, chlorzoxazone), ethers related
{0 antihistamines (orphenadrine, guaifenesiny and other histaminergic agents (such as
histamine Ha receptor antagonists/inverse agonists e.¢. ciproxifan, thioperamide, pitolisant,
clobenpropit, ABT-239, conessing, A-348,821, belahistineg), other centrally acting agents
(baclofen, arbaclofen, tizanidine, pridinol, tolperisone, thiocolchicoside, mephenesin,
tertazepam, cyclobenzaprine, phenyramidol), the directly acting muscle relaxant dantrolene
and its derivatives, compounds acting by increasing GABA.-mediated inhibition or
decreasing conduction of Na* (phenytoin, carbamazepine, lamotrigine, VPA), gamma-
aminobutyric acid derivatives (vigabatrin, gabapentin), other GABAergic agents (such as
GABAg PAMs, e.g. ADX71441), esters with a tertiary aminc group {(oxyphencyclimine,
camylofin, mebeverine, trimebuting, rociverine, dicycloverine, dihexyverine, difemering,
piperidofate), quaternary ammonium  compounds  (benzilone,  glycopyrronium,
oxyphenonium, penthienate, propantheline, otilonium bromide, methantheline, tridihexethyl,
isopropamide, hexocyclium, poldine, mepenzolate, bevonium, pipenzolaie, diphemanil,
emetonium iodide, tiemonium iodide, prifinium  bromide, limepidium bromide and
fenpiverinium), amides with terliary amines (astra 1397, nicofelamide, tiropramide),
papaverine and its derivatives (drotaverine, moxavering, etaverine), agents acling on
serotonin recepiors (aloseiron, tegaserod, cilansteron, prucalopride), other agents of
functional gastrointestinal  disorders  (fenpiprane, diisopromine, chlorbenzoxamine,
pinaverium, fenoverine, idanpramine, proxazole, alverine, trepibuione, isometheptens,
carovering, phloroglucinol, silicones, trimethyldiphenvipropylaming), succinimide derivative
(ethosuximide, phensuximide, mesuximide) or Belladonna alkaloids and their derivatives
(atropine, hyoscyamine, butviscopolamineg, methylatropine, methylscopolamine, fentonium,

cimetropium bromids).

Antiepileptics  include, but not Hmited to, barbiturates and their derivatives
{(methylphenobarbital, phenobarbital, primidone, barbexaclone, metharbital), hydantoin
derivatives {ethotion, phenytoin, amino(diphenythydantoin) valeric acid, mephenyioin,
fosphenytoin), oxazolidine derivatives (paramethadione, trimethadione, ethadion),
succinimide  derivatives  (ethosuximide, phensuximide, mesuximide), benzodiazepine
derivative clonazepam, carboxamide derivatives ({(carbamazepine, oxcarbazepine,
rufinamide), fatty acid derivaiives {valproic acid, valpromide, aminobutyric acid, vigabatrin,
progabide, tiagabine) and other antiepileptics (sultiame, phenacemide, lamotrigine,
felbamate, topiramate, gabapentin, pheneturide, leveliracetam, zonisamide, pregabalin,

stiripentol, lacosamide, carisbamate, retigabine, brivaracetam, beclamide).
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Other agents include, but not limited to, medicinal products {probioctics, digestive
aids/digestives, herbal exiracts), vitamins (both water soluble and fai soluble, such as, but
not limited to, vitamin A, D3, E, K, B1, B85, B8, B12, C or their derivatives) and nutritional
supplements {coenzymes e.g. Q10, flavonoids e.g. resveratrol, lecithin, unsaturated fatty

acids, including fatty acids w-3 and w-8).

The compounds of the invention may also be used in combination with
phosphodiesterase & iscenzyme inhibitors (PDES), nitric oxide donors, cyclooxygenase
inhibitors, other V1a receptor antagonists (such as balovaptan) or L-arginine for the

treatment and/or prophylaxis of a disease or condition asscciated with Via receptor function.

The combinational composition may comprise the compound of the invention together
with another active substance in a single dosage form or separately. The combinational

composition may be administered simultaneously, separately or sequentially.

Suitable dosage forms include oral, rectal, mucous, transdermal or intestinal
administration; parenteral administration  including  intramuscular, subcutaneous,
intravencus, intrameduliary injections as well as intraarticular, intrathecal, direct

intraveniricular, intraperitoneal, intranasal or intraccular injections and eye drops.

Alternatively, the compounds may be administered locally and not systemically, for
example by direct injection of the compound {o the kidney or the heart, often in a modified
release formulation. In addition, the drug may be administered in a targeted carrier sysiem,
for exampie in a tissue-specific antibedy encapsulated liposome. The liposomes transfer the

active substance selectively to the target organ, which absorbs it.

The pharmaceutical composition may be administered in various ways and in
pharmaceutical forms. The compound of the invention may be administered alone or in
combination with pharmaceutically acceptable excipients, in single or mulliple doses. The
dose required to achieve the appropriate therapeutic effect may vary widely and must always
be adapted to individual needs with regard 1o the stage of disease, the condition and weight
of the patient {o be treated, and the sensitivily to the aclive substance, the way of dosage

regimen, and the numbers of daily treatments.

For simple administration, itis preferred that the pharmaceutical compositions consist
of dosage units that contain the amount of drug o be administered once, or a small number
of its multiple, or half, one third, one quarter. Such dosage units are, for example, tablets that
can be provided with a half or quarter groove to facilitate halving or quarter-splitting of the
fablet in order to measure the required amount of drug.



10

20

28

30

WO 2019/116324 PCT/1B2018/060077
26

Pharmaceutical compositions containing the active substance according to the
invention generally contain from 0.01 o 500 mg of active substance per dosage unit. I is of
course also possible that the amount of active substance in each formulation exceeds the

above limit either up or down.

Further preferred groups of compounds of general formula (1) are those wherein each
embodiments of ring A, ring B, X, Y, Z, R™-R?!, Cy'-Cy* and m described below are optionally
combined. Any combination of the preferred, more preferred or most preferred embodiments
of ring A, ring B, X, Y, Z, R™-R?", Cy'-Cy® or m as defined below are also preferred, mors

preferred and most preferred groups of compounds of formula (1.

In certain embodiments of the invention, ring A in the compounds of general formula

(1) is a 4 to 6-membered saturated carbocycle.

In certain preferred embodiments of the invention, ring A in the compounds of general

formula (1) is cyclobuiyl or cyclohexyl.

In certain more preferred embodiments of the invention, ring A in the compounds of

general formula (i) is cyclohexyl.

in certain embodiments of the invention, ring A in the compounds of general formula
{1} is a 4- o 7-membered saturated heterocyclyl group containing 1 or 2 N, whereinring A is

attached via a ring nitrogen to Y.

In certain embodiments of the invention, ring A in the compounds of general formula
(1) is a 4- o 7-membered saturated heterocyclyl group containing 1 or 2 N, wherein ring A is
attached via a ring nifrogen to the friazole ring of the 5 6-dihvdro-4H-[1,2 4]triazolo[4,3-

ajiilbenzazepine core.

in certain embodiments of the invention, ring A in the compounds of general formula

() is azetidinyl, 1,3-diazetidinyl, pyrrolidinyl, pyrazolidinyl, imidazolidinyl, piperidinyl,

piperazinyl, azepanyl, 1,3- or 1,4-diazepanyl, wherein ring A is attached via a ring nitrogen
foY.

in certain embodiments of the invention, ring A in the compounds of general formula
(I} is azetidinyl, 1,3-diazetidinyi, pyrrolidinyl, pyrazolidinyl, imidazolidinyl, piperidinyl,
piperazinyl, azepanyl, 1,3- or 1,4-diazepanyl, wherein ring A is attached via a ring nitrogen

{0 the triazole ring of the 5,8-dihydro-4H-[1,2 4]triazolol4, 3-al[1]benzazepine core.

in certain preferred embodiments of the invention, ring A in compounds of general

formula (1) is azetidin-1,3-diyl, piperidin-1,4-divi or piperazine-1,4-diyl, wherein ring A is
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attached via a ring nitrogen to Y or (o the triazole ring of the 5,6-dihydro-4H-

[1,2,4}iriazoiof4,3-a][ 1]benzazepine core.

In ceriain embodiments of the invention, ring B in the compounds of general formula

{1} is optionally substituted aryl group.

In certain preferred embodiments of the invention, ring B in the compounds of general

formula (1) is optionally substifuted phenyl.

In certain embodiments of the invention, ring B in the compounds of general formula

(1) is optionally substituted heterocyclyl group.

in certain preferred embodiments of the invention, ring B in the compounds of general
formula (1) is optionally substituted tetrahydrofuranyl, tetrahydropyranyl, pyrrolidiny,
pineridinyl, piperazinyl, morpholinyl or azabicyclof2.2. 2]octyl.

In certain more preferred embodiments of the invention, ring B in the compounds of
general formula (1) is tetrahydrofuran-3-yi, telrahydropyran-4-yi, pyrrolidin-1-yl, pyrrolidin-1-
yi-Z2-one, piperidin-1-yi, 4-methyl-piperazin-1-yl, morpholin-4-yi or 1-azabicyclof2.2 Zjoct-3-
yi.

In certain embodiments of the invention, ring B in the compounds of general formula

{1} is optionally substituted hetercaryi group.

in certain embodiments of the invention, ring B in the compounds of general formula
{1} is optionally substituted single 6- or S-membered mono helercaryt group.

In certain preferred embodiments of the invention, ring B in the compounds of general

formula (1) is optionally substituted pyridinyl, pyrimidinyl or isoxazolyl.

In certain more preferred embodiments of the invention, ring B in the compounds of
general formula () is pyridin-2-yi, pyridin-3-yi, 3-chloropyridin-2-yl, 3-methyl-pyridin-2-yi,
pyrimidin-2-yi or &-methyl-isoxazol-3-yl.

in certain most preferred embodiments of the invention, ring B in the compounds of
general formula (1) is pyridin-2-yi.

in certain embodiments of the invention, Y in the compounds of general formula () is
~O-, if ring B is present.

In certain embodiments of the invention, Y in the compounds of general formula (1) is
~C{3)-, ifring B is present.

In certain embodiments of the invention, Y in the compounds of general formula (1) is

~CHg-, ifring B is present.
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In certain embodiments of the invention, Y in the compounds of general formula (1) is

~NH-, if ring B is present.

In certain embodiments of the invention, Y in the compounds of general formula (1) is
-Crsalkyl-N(R™)- | if ring B is present.

In certain preferred embodiments of the invention, Y in the compounds of general

formula (1) is a single bond, if ring B is present.

In certain embodiments of the invention, Y in the compounds of general formula (1) is
~-N{(C1qalkyl)o, C(OYOC 1sakkyl, Crgalkyl optionally substituted with halogen, C1.:alkoxy group

or halogen, if ring B is not present.

In certain embodimenis of the invention, Y in the compounds of general formula (1) is

Caalkyl optionally substituted with halogen or Cr.aalkoxy group, if ring B is not present.

In certain preferred embodiments of the invention, Y in the compounds of general

formula (1) is Cusalkyl group, if ring B is not present.

in certain more preferred embodiments of the invention, Y in the compounds of

general formula (1) is methyl, ethyl, or propyl group, if ring B is not present.

in certain preferred embodiments of the invention, Y in the compounds of general

formula (1) is Cisalkoxy group, if ring B is not present.

In certain more preferred embodiments of the invention, Y in the compounds of

general formula (1) is methoxy or ethoxy group, if ring B is not present.

In certain preferred embodiments of the invention, Y in the compounds of general

formula (1) is CFs group, if ring B is not present.

In certain embodiments of the invention, Y in the compounds of general formula (), if
ring B is not present, refers {o one group selected from the group consisting of -N(C 1.4atkyl)z,
C{OYOC4alkyl, Cisalkyl optionally substituted with halogen, C1.salkoxy group and halogen.

In certain preferred embodiments of the invention, Y in the compounds of general
formula (1), if ring B is not present, refers to one group selected from the group consisting of
dimethylamine, C{O)0OC.ualkyl and CF; group.

in certain embodiments of the invention, Y in the compounds of general formula (0}, i
ring B is not present, refers to two groups selected from the group consisting of Ciqalkyl
optionaily substituted with halogen, C..alkoxy group and halogen.
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In certain preferred embodiments of the invention, Y in the compounds of general
formula (), i ring B is not present, refers to two groups selected from the group consisting of

Casalkyl, Ciaalkoxy, CF 3 group and flucrine.

In certain more preferred embodiments of the invention, Y in the compounds of
general formula (1), if ring B is not present, refers to two groups selected from the group

consisting of methyl, ethyl, propyl, methoxy, ethoxy, CF: group and fluorine.

in certain even more preferred embodiments of the invention, Y in the compounds of
general formula (1), if ring B is not present, refers to two groups selected from the group

consisting of methvi, ethyl, propyl, methoxy and ethoxy group.

In certain preferred embodiments of the invention, in the compounds of general
formula (1), ring A is cyclobutyt or cyclohexyl, Y refers to one group selecied from the group

consisting of -N(C1..alkyl),, ~-C(O)OC qalkyl, CF s and halogen and ring B is not present.

in certain preferred embodiments of the invention, in the compounds of general
formula (1), ring A is cyciobulyl or cyclohexyl, Y refers to two groups selected from the group
consisting of Cq.salkyl optionally substituted with halogen, Ci..alkoxy group and halogen and
ring B is not present.

In certain preferred embodiments of the invention, in the compounds of general
formula (B, ring A is cyclobutyl or cyclohexyl, Y is -0~ or bond and ring B is optionally
substituted phenyl, piperidin-1-vi, morpholin-4-yl, 1-azabicyclo[2.2.2]oct-3-yl, pyridin-2-yi,
pyridin-3-yl, 3-chioro-pyridin-2-yl, 3-methyipyridin-2-yi, pyrimidin-2-yl or S-methylisoxazol-3-
yi.

in certain more preferred embodiments of the invention, in the compounds of general
formula (1), ring A is cycichexyl, Y is -O- and ring B is pyridin-2-yi, pyridin-3-yi, 3-chloro-
pyridin-2-yl, 3-methylpyridin-2-yl, pyrimidin-2-yl or 5-methylisoxazol-3-yi.

in certain most preferred embodiments of the invention, in the compounds of general

formula (1}, ring A is cyclohexyl, Y is -O- and ring B is pyridin-2-yl.

in certain preferred embodiments of the invention, in the compounds of general
formula (1}, ring A is azetidin-1,3-diyl, piperidin-1,4-diyl or piperazine-1,4-divl, wherein ring A
is altached via a ring nitrogen to Y or to the triazole ring of the 586-dihydro-4H-
[1,2,4}triazolof4,3-a)[1]benzazepine core, Y is -O- or bond and ring B is optionally substituted
phenyi, piperidin-1-vi, morphalin-4-yl, 1-azabicyclof2.2.2Joct-3-yl, pyridin-2-vil, pyridin-3-yi, 3-
chioro-pyridin-2-yl, 3-methylpyridin-2-yl, pyrimidin-2-y! or 5-methylisoxazol-3-yl.
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In certain more preferred embodiments of the invention, in the compounds of general
formula (1}, ring A is piperidin-1,4-diyi or piperazine-1,4-diyl, wherein ring A is atlached via a
ring nitrogen to Y or {o the trigzole ring of the 5,6-dihydro-4H-[1,2 4ltriazolof4,3-

alltibenzazepine core, Y is -0- or bond and ring B is pyridin-2-y! or pyridin-3-vi.

In certain embodiments of the invention, in the compounds of general formula {1}, ring
A is cyclobutyl, cyclohexyl or pyrrolidinyl, Y is -C(O)- and ring B is pyrrolidin-1-yl, piperidin-1-
yi, morpholin-4-vi, 4-methyi-piperazinyl or pyridine-3-yl.

In certain embodiments of the invention, B-Y-A- in the compounds of general formula
(1) jointly represents 3H-spirof2-benzofuran-1,4'-piperidin-1-vl], 1-oxa-3-azaspirec[4.51decan-
2-on-8-yi substituted at 3-position by C..salkyl or 2-azaspire[4.5]decan-1-on-8-yl substituted
at 2-position by Ci4alkyl, aryl or heteroaryl.

In certain preferred embodiments of the invention, B-Y-A- in the compounds of
general formula (1) jointly represents 3H-spirof2-benzofuran-1,4'-piperidin-1-yl}, (55,85)-3-
methyl-1-oxa-3-azaspiro[4. 5ldecan-2-on-8-yi, {5R,8R}-3-methyl-1-oxa-3-
azaspiro[d.bldecan-2-on-8-yl,  (BR,8R)}--2-(propan-2-yl)-2-azaspirc(4.5decan-1-one  or
(55,88)- 2-(propan-2-yl)-2-azaspiro[4.5]decan-1-one.

In certain embodiments of the invention, R' in the compounds of general formula ()
is hydrogen.
In certain embodiments of the invention, R in the compounds of general formula (1)

is halogen.

in certain preferred embodiments of the invention, R' in the compounds of general

formula (1) is chiorine, bromine or fluorine.

In certain more preferred embodiments of the invention, R' in the compounds of

general formula (1) is chlorine.

In certain embodiments of the invention, R' in the compounds of formula (1) is C+.

aalkyl.

In certain preferred embodiments of the invention, R' in the compounds of general

formula (1} is methyl.

In certain embodiments of the invention, R' in the compounds of general formula ()

is Cr.aalkoxy.

In certain preferred embodiments of the invention, R' in the compounds of general

formula (1) is methoxy.
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In certain embodiments of the invention, R' in the compounds of general formula (1)
is CFa.

In certain embodiments of the invention, R' in the compounds of general formula (1)
is CN.

In certain embodiments of the invention, in the compounds of general formula (i), R?

is hydrogen or Craalkyl, R? is NR*R5, OR® group or halogen.

In certain embodiments of the invention, in the compounds of general formula (1), R?

is Craalkyl, R® is NR*R®, OR® group or halogen.

In certain embodiments of the invention, in the compounds of general formula (1), R?

is hydrogen, R® is NR*R5, OR® group or halogen.

In certain preferred embodiments of the invention, in the compounds of general
formula (1), R? is hydrogen, R* is NR*R® or OR® group and the absolute configuration of the

carbon at position 5 in the 5,6-dihydro-4H-[1,2 4]triazolol[4, 3-a}[ 1lbenzazepine core is {R).

In certain embodiments of the invention, in the compounds of general formula (f), R?
is hydrogen, R® is NR*R® or OR® group and the absolute configuration of the carbon at
position 5 in the 5,6-dihydro-4H-[1,2 4}triazolo[4,3-a][1]benzazepine core is (S).

In certain embodiments of the invention, in the compounds of general formula (i), R?
is hydrogen, R® is NR*R® or OR® group.

In certain embodiments of the invention, in the compounds of general formula (i), R?
is hydrogen, R®is NR*R® group.

In certain embodiments of the invention, in the compounds of general formula (), R?
is hydrogen or C.alkyl group, R® is NR*R® group, wherein R* and R® are hydrogen.

In certain embodiments of the invention, in the compounds of general formula (1), R?
is hydrogen, R® is NR*R® group, wherein R* is hydrogen, R®is Ci.salkyl group.

In certain preferred embodiments of the invention, in the compounds of general
formula (), R? is hydrogen, R is NR*R®group, wherein R* is hydrogen R®is isopropy! group.

In certain embodiments of the invention, in the compounds of general formula (1), R?
is hydrogen, R? is NR*R® group, wherein R* and R® are C1..alkyl groups.

in certain preferred embodiments of the invention, in the compounds of general
formula (1), R? is hydrogen, R* is NR*R® group, wherein R* and R®is independently methyl,
ethyl or isopropyi group.
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In certain more preferred embodiments of the invention, in the compounds of general
formula (1), R® is hydrogen, R® is NR*R® group, wherein R* and R°® are methyl groups.

In certain embodiments of the invention, in the compounds of general formula (i), R?

is hydrogen, R® is NR*RS group, whersin R* is hydrogen, R® is OH-substituted C.4alkyl group.

In certain preferred embodiments of the invention, in the compounds of general
formula (1), R? is hydrogen, R® is NRR® group, wherein R* is hydrogen, R® is hydroxymethyl
or hydroxyethyl-group.

In certain embodiments of the invention, in the compounds of general formula (1), R?
is hydrogen, R® is NR*R® group, wherein R* is hydrogen, R® is halo-substituted Cisalkyl
group.

In certain preferred embodiments of the invention, in the compounds of general
formula (), R? is hydrogen, R® is NRR® group, wherein R* is hydrogen, R® is trifluoro-

substituted Cioalkyi group.

in certain preferred embodiments of the invention, in the compounds of general
formula (1), R? is hydrogen, R® is NR*R® group, wherein R* is hydrogen, R® is methyi-
cyclopropyl group.

In certain embodiments of the invention, in the compounds of general formula (1), R?
is hydrogen, R® is NR*R® group, wherein R* is hydrogen, RYis 4-fluorophenyl-substituted
methyl or ethyl group.

In certain embodiments of the invention, in the compounds of general formula (1), R?
is hydrogen, R® is NR*R° group, wherein R* is hydrogen, R® is Csalky substituted with NRER®
group, wherein R® and R® are independently hydrogen, C,.salkyl group or C(OYOR? group.

in certain preferred embodiments of the invention, in the compounds of generai
formula (1), R? is hydrogen, R® is NR'R® group, wherein R* is hydrogen, R® is Ci..alky
substituted with NR®R® group, wherein R® is hydrogen, R is C{O)OR?' group.

In certain embodiments of the invention, in the compounds of general formula (), R?
is hydrogen, R® is NR*R® group, wherein R* is hydrogen, R® is C.alky substituted with NR®R®

group, wherein R® and R® are independently hydrogen or C.salkyl group.

in certain preferred embodiments of the invention, in the compounds of general
formula (1), R? is hydrogen, R*is NR*R® group, whersin R* is hydrogen, R%is aminomethy! or

-athyl group.
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in certain preferred embodiments of the invention, in the compounds of general
formula (1}, R? is hydrogen, R® is NR*R® group, wherein R* is hydrogen, R® is dimethylamino-

methyl or -ethyl group.

In certain embodiments of the invention, in the compounds of general formula (i), R?

is hydrogen, R® is NR*R® group, wherein R* is hydrogen, R%is Cy'.

In certain preferred embodiments of the invention, in the compounds of general
formula (1), R? is hydrogen, R® is NR*R® group, wherein R* is hydrogen, R® is cyclobutyl,

cyclopentyl, cycichexyl, 4, 4-difluoro-cyclohexyl, oxetan-2-yl or tetrahydropyranyl.

In certain preferred embodiments of the invention, in the compounds of general
formula (1), R? is hydrogen, R® is NR*R® group, wherein R* is hydrogen, RS is pyridin-2-yi,
pyrimidin-2-yl or pyrazin-2-yl.

In certain embodiments of the invention, in the compounds of general formula (f), R?
is hydrogen, R® is NR*R® group, wherein R* is hydrogen, R*is C{O}R7 group, wherein R is
methyl, ethyl or isopropyl group.

In certain embodiments of the invention, in the compounds of general formula (1), R?
is hydrogen, R® is NR*R°® group, wherein R* is hydrogen, R®is C{O)R7 group, wherein R is
Crsalkyl substituted with OH, CN, halogen, Cy® or NRYR™ group.

In certain preferred embodiments of the invention, in the compounds of general
formula (1), R? is hydrogen, R® is NR*R® group, wherein R* is hydrogen, R%is C{O}R7 group,
wherein R’ is methyl, ethyl or isopropy! group substituted with OH, CN or trifiuoro.

In certain embodiments of the invention, in the compounds of general formula (), R?
is hydrogen, R°®is NR*R® group, whersein R* is hydrogen, R® is C(O)R7 group, wherein R'is
methyl or ethyl substituted with NR'R' group, wherein R and R'? are independently
hydrogen or methyl or R' and R'? taken together with the N to which they are attached form

morpholin-4-yi or 4-methyl-piperazin-1-vi.

in certain preferred embodiments of the invention, in the compounds of general
formula (1), R? is hydrogen, R® is NR*R® group, wherein R* is hydrogen, R® is C(O}R7 group,

wherein R’ is aminomethy! group.

In certain preferred embodiments of the invention, in the compounds of general
formula (), R? is hydrogen, R® is NR*R® group, wherein R* is hydrogen, R® is C{O)R" group,

AL A

wherein R’ is dimethylaminomethy! group.
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in certain preferred embodiments of the invention, in the compounds of general
formula (1}, R? is hydrogen, R® is NR*R® group, wherein R* is hydrogen, R® is C{O}R7 group,

wherein R’ is phenyl and/or NHz-substituted methyl.

In certain embodiments of the invention, in the compounds of general formula (i), R?
is hydrogen, R® is NR*R® group, wherein R* is hydrogen, R® is C{O)R7 group, wherein Ris ¢
butoxy group.

in certain embodiments of the invention, in the compounds of general formula (1), R?
is hydrogen, R® is NR*R® group, wherein R* is hydrogen, R®is C(O)R” group, wherein R is

vinyl group.

in certain embodiments of the invention, in the compounds of general formula (1), R?
is hydrogen, R® is NR*R® group, wherein R* is hydrogen, R*is C{O)R7 group, wherein R is
Cy® group.

in certain preferred embodiments of the invention, in the compounds of general
formula (1), R? is hydrogen, R® is NR*R® group, wherein R* is hydrogen, R%is C{O)R group,
wherein R’ is 4-fluorophenyl, cyclopropyl, cyclobutyl, dihalo-cyciobutyl or cyclohexyi,
oxetanyl, tetrahydropyran-4yl, 4-methyl-piperidinyl, or 5-methyl-1,3,4-oxadiazol-2-vi.

In certain preferred embodiments of the invention, in the compounds of general
formula (1), R? is hydrogen, R® is NR*R® group, wherein R* is hydrogen, R%is C{O}R7 group,
wherein R” is dimethylaminoc group.

In certain preferred embodiments of the invention, in the compounds of general
formula (1), R? is hydrogen, R? is NR*R® group, wherein R* is hydrogen or methyl, R® is -
S(O)R, wherein R' is methyl, OH, NH;, NH-i-butyl or dimethylamino group.

In certain embodiments of the invention, in the compounds of general formula (f), R?
is hydrogen, R* is NR*R® group, wherein R* is hydrogen or Ciaalkyl group, R®is Czaalkynyt
group.

in certain preferred embodiments of the invention, in the compounds of general
formula (), R? is hydrogen, R®is NR*R® group, wherein R* is methy! group, R®is propargyl
qgroup.

In certain embodiments of the invention, in the compounds of general formula (1), R?
is hydrogen, R® is NR*R® group, wherein R* and R® taken together with the N to which they
are attached form a 4- {o 7-membered helerocycle containing optionally one or more

heteroatoms selected from O, Sor N
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in certain preferred embodiments of the invention, in the compounds of general
formula (1), R? is hydrogen, R® is NR*R° wherein R* and R® taken together with the N to
which they are attached form pyrroliding, piperidine, piperazine, morphdline, 1,3-oxazoliding,

1,3-thiazolidine or thiomorpholine-1,1-oxide.

In certain preferred embodiments of the invention, in the compounds of general

formula (1), R? is hydrogen, R® is OR® group, wherein R®is hydrogen.

in certain preferred embodiments of the invention, in the compounds of general

formula (1), R? is hydrogen, R® is OR® group, wherein R®is methyl, ethyl or isopropyl group.

In certain more preferred embodiments of the invention, in the compounds of general

formula (1), R? is hydrogen, R? is OR® group, wherein R®is methyl group.

in certain embodiments of the invention, in the compounds of general formula (), R?
is hydrogen, R? is OR® group, wherein R®is OH- or halogen substituted C.salkyl group.

In certain preferred embodiments of the invention, in the compounds of general
formula (), R? is hydrogen, R® is OR® group, wherein R°is chioro- or fluore-substituted methyl

or sthyl group.

In certain embodiments of the invention, in the compounds of general formula (1), R?

is hydrogen, R® is OR® group, whersin R%is cyclopropyl-methy! group.

In certain embodiments of the invention, in the compounds of general formula (i), R®
is hydrogen, R® is OR® group, wherein R%is Ci.alkyl substituted with C1..alkoxy group.

In certain preferred embodiments of the invention, in the compounds of general

formula (1), R? is hydrogen, R® is OR® group, wherein R®is methoxy-ethy! group.

In certain embodiments of the invention, in the compounds of general formula (1), R?
is hydrogen, R® is OR® group, wherein R%is C.4alkyl substituted with C1salkyl-3(0) group.

In certain preferred embodiments of the invention, in the compounds of general
formula (1), R? is hydrogen, R* is OR® group, wherein R®is methylsulfonyl-ethyl group.

In certain embodiments of the invention, in the compounds of general formula (1), R?
is hydrogen, R® is OR® group, wherein R®is methyl or ethyl substituted with NR'R'2 group,

wherein R and R'? are independently hydrogen or methyl.

In certain embodiments of the invention, in the compounds of general formula (1), R?
is hydrogen, R® is OR® group, wherein R®is methyl or ethyl substituted with NR''R™, wherein

R'" and R'? taken together with the N to which they are atftached form a morpholin-4-yli.
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in certain preferred embodiments of the invention, in the compounds of general

formula (1), R® is hydrogen, R® is OR® group, wherein R®is dimethylamino-ethyl-group.

In certain embodiments of the invention, in the compounds of general formula (i), R?

is hydrogen, R® is OR® group, wherein R%is C(O)R™, wherein R" is Cq.salkyl group.

In certain preferred sembodiments of the invention, in the compounds of general
formula (1), R? is hydrogen, R? is OR® group, wherein R%is C(O)R"®, wherein R™ is methyl,
ethyl or &-buiyl.

In certain embodiments of the invention, in the compounds of general formula (1), R?
is hydrogen, R® is OR® group, wherein R®is C(O}R"®, wherein R"™ is Cisalkyl group
substituted with CN.

In certain preferred embodiments of the invention, in the compounds of general
formula (1), R? is hydrogen, R® is OR® group, wherein R® is C{O)R', wherein R™ is

cyanomethyl group.

In certain embodiments of the invention, in the compounds of general formula (1), R?
is hydrogen, R® is OR® group, wherein R® is C(O)R", wherein R" is Ciaalkyl group
substituted with NR"®R?® group.

in certain preferred embodiments of the invention, in the compounds of generai
formula (1), R? is hydrogen, R® is OR® group, wherein R®is C{O)R"™, wherein R is

dimethylamino-methy! group.

In certain embodiments of the invention, in the compounds of general formula (), R?
is hydrogen, R® is OR® group, wherein R%is C(O)R"®, whersein R* is Cy® group.

In certain preferred embodiments of the invention, in the compounds of general

formula (1), R? is hydrogen, R® is OR® group, wherein R®is C(O)R™, wherein R is dihalo-
substituted cycloalkyi group.

In certain embodiments of the invention, in the compounds of general formula (f), R?
is hydrogen, R®is OR® group, wherein R%is C{OJR™?, wherein R {s NR'®R"7, wherein R"¥ and
R' are independently hydrogen, Cisalkyl or optionally substituted aryl.

In certain embodiments of the invention, in the compounds of general formula (), R?
is hydrogen, R® is OR® group, wherein R%is C(O)R™, wherein R™ is NR"™R" wherein R

and R taken together with the N to which they are attached form a piperidine or pyrrolidine.

In certain embodiments of the invention, in the compounds of general formula (), R?
is hydrogen, R® is OR® group, wherein R¥is Si{CH;)z-t-butyl.
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In certain embodiments of the invention, in the compounds of general formula (), R?

is hydrogen, R* is OR® group, wherein R%is Coaalkynyl group.

In certain preferred embodiments of the invention, in the compounds of general
formula (1), R? is hydrogen, R® is OR® group, wherein R®is propargyl group.

In certain embodiments of the invention, in the compounds of general formula (i), R?
is Craalkyl, R® is NR*R% or OR® group.

In certain embodiments of the invention, in the compounds of general formula (1), R?

is Craalkyl, R® is OR® group.

in certain embodiments of the invention, in the compounds of general formula (1), one

of R? and R® is methyl or isopropy! other is OR®, wherein R®is hydrogen.

in certain embodiments of the invention, in the compounds of general formula (1), R?

is hydrogen and R® is halogen.

in certain preferred embodiments of the invention, in the compounds of general

formula (1), R? is hydrogen and R® is fluorine.

In certain embodiments of the invention, in the compounds of general formula (f), R?

is Craalkyl group and R® is halogen.

in certain preferred embodiments of the invention, in the compounds of general
formula (1), R? and R® jointly represent -O-(CHz)m-O- and m = 2, 3 or 4.

In certain more preferred embaodiments of the invention, in the compounds of general

formula (1), R? and R? jointly represent -O-(CH2)m-O- and m = 2.

In certain preferred embodiments of the invention, in the compounds of general

formula (1), R? and R? jointly represent an oxo-group.

In certain embodiments of the invention, in the compounds of general formula (1), R?

and R? jointly represent a =N-OH group.

While the invention has been described in connection with certain embodiments,
certain preferred, more preferred or most preferred embodimenis, it is not intended to limit
the scope of the invention o the particular form set forth, but on the contrary, il is intended
to cover such giternatives, moedifications, and equivalents as may be included within the spirit
and scope of the invention as defined by the statements of invention. Examples of alternative
claims directed io the compounds of the present invention may include:

(1) The compounds of general formula (1) as described above, or in any other

embodiment.
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{2) The compound as described in (1), or in any other embodiment, wherein R'is a

hydrogen, fluorine, chiorine, bromine, methyl, methoxy, CFz or CN group.

(3) The compound as described in any of (1) to (2), or in any other embaodiment,

wherein

ring A is a 3- io 6-membered saturated carbocyclic or a 4- to 7-membered saturated

heterocycle containing 1or 2 N;

ring B is an optionally substituted 5- or 6-membered mono-heteroaryl group, 8- to 10-
membered aromatic carbocycle, or 4- to 7-membered saturated, monocyclic, bicyclic,
condensed and/or bridged heterocycle containing 1, 2 or 3 hetercatoms selected from O, 8

or N;

or B-Y-A- jointly represent a 3H-spiro[2-benzofuran-1,4"-piperidin-1-vi}; or
2 0
‘g\’\o }’\o X\N\,/O

/ :
“B " S
S group; or SN group; or : group;

X is iscpropyl group;
Z is methyl group.

{4) The compound as described in any of (1) to (3), or in any other embaodiment,
wherein ring B is an optionally substituted 8-membered mono-heteroaryl group, phenyl, or &-
{o 6-membered saturated, monocyclic heterocycle containing 1 or 2 hetercatoms selected
from O, S or N.

{5) The compound as described in any of (1) to (4), or in any other embodiment,
wherein Y is -0O-, -C(Q}-, -CHz-, -NH-, -C s alkyl-N{R'®)- or a single bond if ring B is present

and R is a hydrogen or methyl group.

{8) The compound as described in any of (1) to {5}, or in any other embaodiment,
wherein ring A is a 4- to 6-membered saturated carbocyclic group or a 4- to 7-membered
saturated heterocycle containing 1 or 2 N attached via a ring nitrogen to Y or to the triazole
ring of the 5,6-dihydro-4H-[1,2 4liriazolof4, 3-al[1lbenzazepine core.

(7} The compound as described in any of (1) to (6), or in any other embaodiment,
wherein ring A is a cyclohexyl group, Y is -O-, ring B is a pyridin-2-vl and R’ is chiorine.

(8) The compound as described in any of (1) o {8}, or in any other embodiment,
wherein ring A is a piperidine, piperazine, or pyrroliding, Y is -O-, ~-C(0)-, -CH:-, or a single
bond, ring B is a pyridine, piperidine, tetrahydrofuran, or tetrahydropyran and R’ is chiorine.
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(9) The compound as described in any of (1) to (3), or in any other embodiment,
wherein Y is -N(C.salkyl)z, CIOYOC4alkyl, Cisalkyl optionally substifuted with halogen, Cy.

salkoxy group or halogen and ring B is not present.

(10) The compound as described in (9), or in any other embodiment, wherein ring A

is a 4- {o 6-membered saturated carbocyclic group.

{11} The compound as described in (10), or in any other embodiment, wherein Y is
one group selected from the group consisting of -N{Caalkyl)e, C{OI0C salkyt, Cisalkyl

opticnailly substituted with halogen, Ci.4alkoxy group and halogen.

{12} The compound as described in (10), or in any other embodiment, wherein Y is
two groups selected from the group consisting of Cisalkyl optionally substituted with

halogen, Cq.salkoxy group and halogen.

{13} The compound as described in any of (1) {o (12}, or in any other embodiment,

wherein R? is a hydrogen or C.salkyl group and R® is a NR*R® group.

{14) The compound as described in {(13), or in any other embodiment, wherein R? is

a hydrogen.

{15) The compound as described in {14), or in any other embodiment, wherein R* and
R%is independently a hydrogen; C{O)R"; Ci.salkyl optionally substituted with OH, halogen,
cycloalkyl, optionally substituted aryl or NR¥*R® group.

{16) The compound as described in (15), or in any other embodiment, wherein R* and

R® are hydrogens.

{17) The compound as described in (15), or in any other embodiment, wherein R* is
a hydrogen, R®is a Ci..alkyl group.

(18) The compound as described in (15), or in any other embodiment, wherein R* and
R® are Ci.salkyl groups.

(19) The compound as described in (15}, or in any other embodiment, wherein R* is
a hydrogen, R%is a C{O)R7 group.

(20} The compound as described in (14), or in any other embodiment, wherein R* is
a hydrogen, R®is Cy'.

{21) The compound as described in (14), or in any other embodiment, wherein R* is
a hydrogen or Cisalkyl, R® is a S(O2)R"? group.
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{22) The compound as described in (14), or in any other embodiment, wherein R* and
RS taken together with the N to which they are attached form a 4- to 7-membered heterocycle

containing optionally 1, 2 or 3 heteroatoms selected from O, S or N.

(23} The compound as described in any of (1) to (12}, or in any other embodiment,

wherein R? is a hydrogen or C1.salkyl group; R® is an OR® group.

(24) The compound as described in (23), or in any other embodiment, wherein R? is

a hydrogen.

{(25) The compound as described in (24), or in any other embodiment, wherein R® is

a hydrogen.

(26) The compound as described in (24), or in any other embodiment, wherein R® is

a Craalkyl group.

(27) The compound as described in (24), or in any other embodiment, wherein R® is
a C(O)R" group.

{28} The compound as described in any of (13) to (27}, or in any other embaodiment,
wherein the absolute configuration of the carbon at position 5 in the 5,6-dihydro-4H-

11,2, 4}triazoiof[4,3-a][1lbenzazepine core is {(R).

(29} The compound as described in any of (13) to (27), or in any other embaodiment,
wherein the absociute configuration of the carbon at position 5 in the 5,86-dihydro-4H-

{1,2 4ltriazolof4 3-al{1]benzazepineg core is (8}

(30} The compound as described in any of (1) to (12), or in any other embodiment,

wherein R? and R jointly represent ~-O-(CH2)m-O-, ox0 or =N-OH group, mis 2, 3, 4 or 5.

{31) The compound as described in (30), or in any other embodiment, wherein R? and
R® jointly represent -O-(CH2)n-0- group and mis 2.

A preferred group of compounds of general formula (1) of the present invention are,
for exampie, the following compounds and/or salis and/or solvates and/or hydrates andior

polymorphs and/or biologically active metabolites and/or prodrugs thereof

1. tert-butyl [8-chioro-1-[1-(pyridin-2-yhpiperidin-4-yi}-5,6-dihydro-4H-
[1,2 4liriazolol4,2-ali1]benzazepin-5-yl] carbamate,

2. 8-chloro-1-[1-(pyridin-2-yhpiperidin-4-yi}-5,8-dihydro-4H-[1,2 4liriazolof4,3-
all 1lbenzazepine-5-amine,

3. N-[8-chioro-[1-(pyridin-2-yhpiperidin-4-yi}-5 6-dihydro-4H-{1,2 4jtriazolo{4, 3-

al[1]lbenzazepin-5-yllacetamide,
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4, N-(8~-chioro-[1-(pyridin-2-yhpiperidin-4-yi}l-5,6-dihydro-4H-[1,2 4liriazolo[4, 3~
all 1lbenzazepin-5-yiy-2-methylpropanamide,

5 fert-buty! {8-chloro-1-[frans-4-(pyridin-2-yloxycvclohexyll-5 6-dihydro-4 H-
[1,2 4%trizzolol4,3-gl[1]benzazepine-5-yiicarbamate,

5. 8-chioro-1-{frans-4-(pyridin-2-yloxyjcyclohexyil-5,6-dihydro-4H-[ 1,2 4]triazolol4, 2-
al[1]benzazepine-5-amine,

7. (58)-8-chloro-1-{trans-4-(pyridin-2-yioxy)cyclohexyl}-5,8-dihydro-4H4-
[1,2,4lriazolel4,3-a][ 1lbenzazepine-5-amine,

8. (6R)-8-chioro-1-[frans-4-(pyridin-2-yloxy)cyciohexyl]-5, 6-dihydro-4 H-
[1,2 dltriazolol4,2-a][1]benzazepine-5-amine,

g, AN-{8-chioro-1-{trans-4-(pyridin-2-yloxycyciohexyi]-5,8-dihydro-4 H-
[1,2 4itrizzolol4,3-al[ 1]benzazepin-S-yl}acetamide,

10, N-{8-chloro-1-[irans-4-(pyridin-2-yloxy)cyclohexyll-5, 6-dihydro-4H-
[1,2 4ltriazolo[4, 3-a][ 1]benzazepin-5-yi}glycinamide,

11, N-{(53)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl}-5,6-dihydro-4 H-
[1,2,4lriazolo[4, 3-al{ 1lbenzazepin-5-yilglycinamide,

12. N-{(5R)-8-chioro-1-[frans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2 4itriazolo[4, 2-a][1lbenzazepin-5-yiiglycinamide,

13, (285)-2-amino-N-{{5R}-8-chioro-1-[frans-4-(pyridin-2-yioxy) cyclohexyl}-8,6-dihydro-
4H-11,2 4ltriazolof4, 3-g][1]benzazepin-5-yi}-2-phenylacetamide,

14, (2R)-Z-amino-N-{{(5R)-8-chioro-1-[frans-4-(pyridin-2-yloxy)oyclohexyll-5,6-dihydro-
4H-[1,2 4}triazolof4, 3-a][1]benzazepin-5-yi}-2-phenylacetamide,

15, N-{8-chioro-1-[frans-4-(pyridin-2-yloxy)cycichexyl]-5,6-dihydro-4H-
[1,2,4Hriazoloid, 3-ali1lbenzazepin-S-yl}-2-hydroxyacetamide,

18. 3-{8-chioro-1-[frans-4-(pyridin-2-vloxyicyclohexyll-5,6-dihydro-4H-{1,2 4itriazolof4, 3-
al[1lbenzazepin-5-yi}-1, t-dimethylurea,

17. N-{8-chioro-1-[trans-4-(pyridin-2-yloxy)cyclohexyll-5 6-dihydro-4 H-
[1,2 4itriazolol4,3-a][ 1ibenzazepin-5-yi}-AM2 AP-dimethyiglycinamide,

18. N-{8-chloro-1-[irans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 -
[1,2 4litriazolo]4,3-a] 1]benzazepin-5-yiimethanesulfonamide,

18.  N-{B-chioro-1-[frans-4-(pyridin-2-yloxy)cycichexyi]-5,6-dihydro-4H-
[1,2 4itriazolo(d,3-a] 1lbenzazepin-5-yi}-N-methyimethanensuifonamide,

20.  N'-{8-chioro-1-[frans-4-(pyridin-2-yloxy)eyclohexyl]-5 6-dihydro-4 H-
[1,2 dltriazolol4,2-al{ 1]benzazepin-5-yi}-N N-dimethylsuifamide,

21, 8-chioro-Al-methyl-1-[frans-4-(pyridin-2-yloxy}cyclohexyi}-5,6-dihydro-4 H-
(1,2 ditrizzolo]4,3-al 1]benzazepine-5-amine,
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22.

23.

24,

25.

28.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

38.

39,

42

8-chioro-N, N-dimethyl- 1-{frans-4-(pyridin-2-vioxy)cyciohexyl]-5, 8-dihydro-4H-

[1,2 ditriazolo[4,2-a)[1]benzazepine-5-amine,
8-chioro-M-ethyl-1-[trans-4-(pyridin-2-yioxy)eyclohexyl]-5 6-dihydro-4H-

[1,2 4itrizzolol4,3-al[1]benzazepine-5-amine,
8-chioro-N-{propan-2-yl)-1-[frans-4-(pyridin-2-yloxy)cyclohexyl}-5,8-dihydro-4 H-

[1,2 4itriazolo]4,3-al 1]benzazepine-5-amine,
(58)-8-chloro-N-{(propan-2-yl)-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5 8- dihydro-4 H-
[1,2,4lriazolel4,3-a][ 1lbenzazepine-5-amine,
(6R)-8-chioro-N-{propan-2-yl}-1-[trans-4-(pyridin-2-yloxy)cyciohexyl]-5,6-dihydro-
4H-[1,2 4liriazolof4,3-a} 1]benzazepine-5-amine,
8-chioro-AN-cyciobutyl-1-{frans-4-(pyridin-2-yloxy)cyciohexyl]- 5, 8-dihydro-4 -

[1,2 4itrizzolol4,3-al[1]benzazepine-5-amineg,
8-chloro-N-(oxetan-3-yh)-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-

[1,2 4ltriazolo[4, 3-a][ 1lbenzazepine-5-amine,
8-chioro-1-[frans-4-(pyridin-2-yioxy)cycichexyil-N-(tetrahydro-2 H-pyran-4-yi}-5,6-
dihydro-4H-[1,2 41iriazolol4, 3-alf 1ibenzazepine-5-amineg,

8-chioro-M-(4 4-difluorcyclohexyl)- 1-[trans-4-{pyridin-2-yloxy)cyclohexyl}-5,6-
dihydro-4H-[1,2 4}triazolo[4,3-a][1]benzazepine-5-amine,
8-methoxy-1-{frans-4-(pyridin-2-yloxyjcyciohexyl]-5,6-dihydro-4H-[1,2,4]triazolo[4, 3-
all1lhenzazepine-5-amine hydrochioride,
8-methoxy-N-{propan-2-yi}-1-[frans-4-(pyridin-2-vloxy)cyclohexyll-5 8-dihvdro-4H4-
[1,2 4ltriazolol4,3-a][1]benzazepine-5-amine,

tert-butyt {1-[frans-4-{pyridin-2-yloxy)cyclohexyl}-8-(trifluocromethyl)-5,6-dihydro-4H-
[1,2,4lriazolel4, 3-al[1lbenzazepin-S-yllcarbamate,
1-[frans-4-(pyridin-2-yloxycvclohexyll-8-(irifluoromethyl)-5,6-dihydro-4 H-

[1,2 ditriazolol4,3-al[1]benzazepine-5-amine hydrochloride,

N N-dimethyl-1-[frans-4-(pyridin-2-yloxy)cyclohexyl]-8-(iriflucromethyi)-5,6-dihydro-
4H-11,2 4ltriazolold, 3-al[1]benzazepine-5-aming,
N-(propan-2-yh)-1-{trans-4-{pyridin-2-yloxy)cyclohexyl]-8-(triffucromethyl}-5,6-
dihydro-4H-[1,2,4ltriazoio]4, 3-a][ 1lbenzazepine-5-amine,
8-methyi-1-[frans-4-(pyridin-2-yloxycyclohexyll-5 6-dihydro-4H-[1,2 4liriazolof4,3-
al[1lbenzazepine-5-aming,
8-methyl-~N-(propan-2-yh-1-lfrans-4-(pyridin-2-yloxy)cyciohexyl]l-5,6-dihydro-4 H-

[1,2 dltriazolol4,2-a)[1]benzazepine-5-amine,
8-bromo-1-{frans-4-(pyridin-2-yioxy)cyclochexyi}-5,8-dihydro-4 H-[ 1,2 4]triazolo[4,3-
al[1]benzazepine-5-aming,
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44,

45,

46.

48,

49.

50.

51.

52.

58.

54,

55.

58.

57.

43

8-bromo-N-(propan-2-yii-1-firans-4-(pyridin-2-yloxyeyciohexyil-5,8-dihydro-4H-

[1,2 4jiriazolo[4,3-al{1ibenzazepine-5-amine,

8-chioro-1-(3, 3-diftuorocyciohuty-N-(propan-2-vi)-5,6-dihydro-4H-

[1,2 4Htrizzolol4,3-al[1]benzazepine-5-amine,

8-chioro-1-{4 4-diftuorocyciohexyh-N-(propan-2-y1)-5,6-dihwydro-4H-

[1,2 4itriazolo]4,3-al 1]benzazepine-5-amine,
g-chioro-1-{frans-4-(triflucromethyl)cyclohexyll-5,6-dihydro-4H-[ 1,2 4jtriazolo{4, 3-
al{tibenzazepine-5-amineg,

8-chloro-N-{propan-2-yl)-1-[trans-4-(trifluoromethyl) cyclohexyl}-5,6-dihydro-4 H-

[1,2 dltriazolo[4,2-a][1]benzazepine-5-amine,
8-bromo-1-{frans-4-(frifluoromethyiicyclohexyl]-5,6-dihydro-4H-[ 1,2, 4jtriazolo[4, 3-
al{1lbenzazepine-5-aming,

8-bromo-N-(propan-2-yi}- 1-[frans-4-(trifucromethylcyclohexyl}-5,6-dihydro-4 H-

[1,2 4ltriazolo]4, 3-aj[1lbenzazepine-5-amine,
1-[trans-4-(pyridin-2-yloxyicyclohexyl]-8'- (triftuoromethyly-4'H.6' H-spirci1,3-
dioxolane-2,5-[1,2 4jtriazoio]4,3-a][ 1ibenzazepine],
1-[irans-4-(pyridin-2-yloxyjcyclohexyll-8-(rifluoromethyl}-4H-[ 1,2 4liriazolo[4, 3-
al[1lbenzazepin-5(6H)-one,
1-[frans-4-(pyridin-2-yloxy)cycichexyl]-8-(triflucromethyi}-5,6-dihydro-4H-

[1,2 4Htrizzolol4,3-ali1lbenzazepin-5-0f,
S-methoxy-1-{trans-4-(pyridin-Z-yloxy)cyclohexyll-8-(triflucromethyl)-5,6-dihydro-4 H-
[1,2,4}triazolo[4,3-a][ 1]benzazepine,

5-{cyciopropyimethoxy)- 1-[trans-4-(pyridin-2-yioxy)cyclohexyi]- 8- (frifluoromethyi)-
5.6-dihydro-4H-[1,2 dltriazolof4,3-al[1]benzazepine,
5-{[tert-butyl{dimethyhsibvlloxy}-8-chloro-1-[frans-4-(pyridin-2-yloxy)cyclohexyll-5,6-
dihydro-4H-[1,2 4ltriazolo[4,3-a][1]benzazepine,
&-chioro-1'-[frans-4-(pyridin-2-vioxy)cyclohexyll-4'H 6 H-spiro[1,3-dioxolane-2 5'-

[1,2 4Htrizzolo]4,3-gli1]benzazeping],
8-chioro-1-[irans-4-(pyridin-2-yloxyjcyclohexyil-4 H-[1,2 4]triazolo4,3-
al[1lbenzazepin-5(6H)-one,
8-chioro-1-{frans-4-(pyridin-2-vioxyjcyclohexyll-5 8-dihydro-4H-[ 1,2 4ltriazolol4, 3-
al[1ibenzazepin-5-ol,
(58)-8-chloro-1-{trans-4-(pyridin-2-vioxy)cyclohexyll-5,8-dihydro-4H-

[1,2 dltriazolo[4,2-al[1]benzazepin-5-0l,
(6R)-8-chioro-1-ftrans-4-(pyridin-2-yloxyjcyciohexyi}-5,8-dihydro-4H-

(1,2 ditrizzolol4,3-a] 1]benzazepin-5-0i,
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72.
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8-chioro-5-methoxy- 1-[frans-4-(pyridin-2-vioxy) cyclohexyl]-5,6-dihydro-4 H-

[1,2 4}triazolol4,3-a]{1]benzazepine,

5-(cyclopropyimethoxy)-8-chioro- 1-[trans-4-{pyridin-2-yloxyicyclohexyll-5 8-dihydro-
4H-11,2 4ltriazolof4,3-gl[1]benzazepine,
2-{{8-chloro-1-[frans-4-(pyridin-2-vioxyjcyciohexyi]-8,6-dihydro-4 H-

[1,2 4itrizzolo]4,3-a][1]benzazepin-5-ylioxy)-N N-dimethylethanamine,
g'-chioro-1'-{frans-4-(triffluoromethylicyclohexyl]-4'H 8'H-spirof 1, 3-dioxolane-2 5~
[1,2,4lriazole]4,3-a]{ 1lbenzazeping],
8'-bromo-1'-[trans-4-{pyridin-2-yloxy)cyclohexyll-4'H &' H-spiro[1,3-dioxolane-2,5'-
[1,24ltriazolol4,2-al{1]benzazeping],
1'-[trans-4-{pyridin-2-vioxy)cyciohexyi}-4'H,6' H-spiro[ 1, 3-dioxolane-2,5'-

[1,2 4itrizzolo]4,3-agli 1]benzazeping],
8-bromo-1-[trans-4-(pyridin-2-vioxy)cyclohexyll-4H-[1,2,41inazolo[4,3-
al[1lbenzazepin-5{6H)-one,
8-bromo-1-[trans-4-(pyridin-2-vioxy)cyclohexyl}-5,6-dihydro-4+-[1,2 4]triazolo]4, 3
aj[1jbenzazepin-5-of,

1"-[trans-4-(pyridin-2-yloxy)cyclohaxyll-4'H,6' H-spiro[ 1, 3-dioxolane-2,5'-

[1,2 4ltriazolo[4, 2-a)[1]benzazepin}-8'-carbonitrile,

(58)-8-chloro-N N-dimethyl-1-[frans-4-(pyridin-2-yloxyieyclohexyl]-5,68-dinydro-4 H-
[1,2 4itrizzolol4,3-al[1]benzazepine-5-amine,
(58)-N-{8-chioro-1-[frans-4-(pyridin-2-yloxyjeyclohexyll-5,8-dihydro-4H-

[1,2 4ltriazolo]4,3-a][1]benzazepin-5-yllacetamide,
&'-chioro-1'-{frans-4-{pyridin-2-yimethyi)cyclohexyl}-4'H 8'H-spiro[ 1, 3-dioxolane-2,5'-
[1,2,4lriazolel4,3-ali1lbenzazepineg],

[frans-4-(8'-cChloro-4'H 8'H-spirof1, 3~dioxolane-2,5'-[1,2,4ltriazolo[4, 3-
al[1lbenzazepinel-1-vi)cyclohexyll(pyrrolidin-1-ylymethanone,
8-chioro-1-[trans-4-(triflucromethylicyciohexyll-4H-[1,2 4jtriazolol4, 3-
glltlbenzazepin-5(8H)-one,
8-chioro-1-[irans-4-(triflucromethylicyciohexyl]-5,6-dihydro-4H-[1,2,4]triazolof4,3-
al[1lbenzazepine-5-0i,

(cis}-B-(8-chloro-4'H 6 H-spiro[1,3-dioxclane-2,5'-[1,2, 4ltriazolo]4 3~
al[1lbenzazepin}-1'-yii-3-methvi-1-oxa-3-gzaspiro(4 . Sldecan-2-one,
8-chloro-5-methoxy-1-[frans-4-(trifluoromethylcyclohexyll-5,6-dihydro-4H-

[1,2 4ltriazolof4,3-a][1]benzazepine,

(fransy-8-(B'-chioro-4'H,6'H-spiro[1, 3-dioxolane-2,5'-{1,2, 4]triazolo[4, 3-
al[1]benzazepin}- 1-yI)-3-methyl-1-oxa-3-azaspiro[4 . Bldecan-2-one,
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N-{(58)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyil-5,6-dihydro-4H-

[1,2 4jiriazolol4,3-al[1lbenzazepin-5-yi}-N-methyimethanesulfonamide,

(5 5)-8-chioro-N-ethyl-1-{frans-4-(pyridin-2-yloxy)cyclohexyll-5,8-dihydro-44-

[1,2 4ltrizzolol4,3-al[1]benzazepine-5-amine,

{53)-8-chloro-M-methyl- 1-Itrans-4-(pyridin-2-yioxyicyclohexyil-5, 8-dihydro-4H-

[1,2 4itriazolo]4,3-al 1]benzazepine-5-amine,
g'-chioro-1-[1-{pyrimidin-2-yhazetidin-3-yi}]-4'H 8'H-spiro[ 1, 3-dioxolane-2,5'-
[1,2,4lriazole]d,3-a]{ 1lbenzazeping],
N-{(58)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyll-5,6-dihydro-4 H-

[1,2 dltriazolo[4,2-al[1]benzazepin-5-yi}-4-fluorobenzamide,
8'-bromo-1-[{frans-4-(trifiuoromethylicyciohexyil-4'H 6'H-spiro{1,3-dioxolane-2,5-
[1,2 ditrizzolo]4,3-agli 1]benzazeping],
S-(propan-2-ylamino)-1-[frans-4-(pyridin-2-vioxy)cyclohexyl}-5,6-dihydro-4H-
[1,2,4ltriazolo[4, 3-a][ 11benzazepin-8-carbonitrile trifluoroacetats,
(58)-8-chloro-N-{4-flucrobenzyl)- 1-[frans-4-(pyridin-2-yloxy)cycichexyl]-5,6-dihydro-
4H-{1,2, 4ltriazoiof4, 3-a}{ 1jbenzazepine-5-amine,

P-[trans-4-(trifluoromethyl cyclohexyl]-4'H 8 H-spiro[ 1, 3-dioxolane-2,5'-

[1,2 4itriazolo[4, 2-a][1]benzazepine]-8'-carboniirile,

[frans-4-(8'-bromo-4'H 6'H-spiro]1,3-dioxolane-2,5'-{1,2 4]triazolof4,3-
all1lhenzazepinl-1-yhevclohexyll{piperidin-1-yimethanons,

methyl frans-4-(8-bromo-5-ox0-5,8-dihydro-4H-[1,2 d]iriazolo[4,3-al[ 1lbenzazepin-1-
vhcyclohexanecarboxilate,

8-bromo-1-[trans-4-(piperidin-1-yicarbonyh) cyclohexyll-4 H-[1,2,41tnazolo[4,3-
al{tlbenzazepin-5(6H)-one,
g'-chioro-1'-[frans-4-(trifluoromethyl)cyclohexyl]-4'H 6'H-spiro[ 1, 3-dioxane-2,5"-

[1,2 4itriazolol4,3-al[ 1lbenzazeping],
1-[frans-4-(piperidin-1-vicarbonybcyclohexyll-4'H 6' H-spiro[1, 3-dioxolane-2,5'-

[1,2 ditrizzolol4,3-g)[1]benzazepin]-8-carbonitrile,
&'-chioro-1'-{frans-4-(pyridin-2-yloxy)cyclohexyl}-4'H 6'H-spirof 1, 3-dioxane-2,5'-
[1,2,4%triazolo]4,3-a] 1]benzazepine],
8-bromo-1-[frans-4-(Iriffucromethylicycliohexyll-4H-[ 1,2 4ltriazolol4, 3-
al[1lbenzazepin-5(6H)-one,

[frans-4-(8-bromo-5-hydroxy-5,6-dihydro-4H-[1,2 4ltriazolof4, 3-a)[ 1lbenzazepin-1-
vhcyclohexyll(piperidin-1-yl)methanone,
8-bromo-1-{frans-4-(Irifluoromethyhcyclohexyl]-5 8-dihydro-4H-[ 1,2, 4jtriazolo[4,3-

al[1]benzazepin-5-0f,
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1'-(1, 4'-bipiperidin-1-y)-8'-chloro-4'H,6'H-spire{1, 3~-dioxolane-2,5'-[1,2,4)triazolo[4, 3-
all1lbenzazepine],

fert-butyl [1-(1,4"-bipiperidin-1'-yi}-8-chioro-5,8-dihydro-4H-[ 1,2, 4ltriazolo{4, 3-
al[1]benzazepin-5-vijcarbamats,
&'-fluoro-1'-{frans-4-(pyridin-2-yloxy)cyclohexyll-4'H,6'H-spiro[1,3-dioxolane-2,5'-

[1,2 4itriazolo]4,3-al[1]benzazepine],
(58)-8-chloro-N-{(4-fluorobenzyl)-N-methyi-1-[frans-4-(pyridin-2-yloxy)cyclohexyl}-
5,8-dihydro-4H-{1,2 dltriazolof4, 3-a][ 1ibenzazepin-5-amine,
N-{(58)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyll-5,6-dihydro-4H-
[1,24ltriazolol4,2-al{1]benzazepin-5-yliprop-2-enamide,
(&R)-8-chioro-N-ethyl-1-{trans-4-(pyridin-2-yioxy)cycliohexyl}-5,8-dihydro-4H-

(1.2 ditrizzolol4,3-al[1]benzazepin-5-amineg,
(5R)-8-chioro-N-methyl-1-[frans-4-(pyridin-2-yloxy)cyclohexyl}-5,6-dihvdro-4H-

[1,2 4ltriazolo[4, 3-a][ 11benzazepin-5-amine,

(5F)-8-chioro-N N-dimethyi-1-{ frans-4-(pyridin-Z-vioxy)cycichexyl]-5,8-dihydro-4H-
[1,2,4lriazolo[4,3-al{ 1lbenzazepin-5-amine,
1-[irans-4-(pyridin-2-yloxyicyclohexyll-4H-[1,2 4ltriazolof4,3-a][ 1lbenzazepin-5(CH)-
one,
(§8)-8-chloro-5-methoxy-1-[frans-4-(pyridin-2-yloxy)cyclohexyl}]-§,6-dihydro-4H-

[1,2 4itrizzolol4,3-agli 1lbenzazepine,
(5R)-8-chioro-5-methoxy-1-[frans-4-(pyridin-2-yloxyicyclohexyll-5,6-dihydro-4 H-

[1,2, 4itriazolol4,3-a][ 1]benzazepine,
8-chioro-5-(propan-2-yloxy)-1-[frans-4-(pyridin-2-yloxyjcyclohexyl}-5 6-dihydro-4 H-
[1,2,4%riazolel4, 3-ali1]lbenzazepine,
g'-chloro-1'-[frans-4-(pyridin-2-vioxy)cyclohexyll-4'H 8'H-spiref 1, 3-dioxepane-2,5-
[1,2 4itriazolol4,3-al[ 1lbenzazeping],
1-[trans-4-(pyridin-2-yloxyjcycichexyl]-§,6-dihydro-4H-[1, 2, 4Htriazolo[4, 3-
agl[1]benzazepin-5-0f,

[trans-4-(8'-chloro-4'H €' H-spirof1,3-dioxolane-2,5'-[1,2 4]iriazolo{4,3-
al[1lbenzazepin}-1'-yheyclohexyil(morpholin-4-yhimethanone
5-methoxy-1-[frans-4-(pyridin-2-vioxy)cyclohexyll-5,6-dihydro-4H-[ 1,2 4liriazolol4,3-
al{1lbenzazepine,

8-fluoro-1-[trans-4-(pyridin-2-yloxy)cyclohexyll-4H-[ 1,2, 4ltriazolo[4, 3-
al[1lbenzazepin-5(6H)-one,
8-fluoro-1-{frans-4-(pyridin-2-yloxyicyclohexyli-5,6-dihydro-4H-{1,2 4]iriazoiof4,3-
al[1]benzazepin-5-0f,
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tert-butyl {8-chloro-1-[frans-4-(morpholin-d-yhicyclohexyll-5, 6-dihydro-4 H-

[1,2 4liriazolol4,3-al{1]benzazepin-5-yicarbamate,
8-chioro-1-[trans-4-(morpholin-4-yhcyclohexyll-§,6-dihydro-4H-[1,2 4ltriazolof4, 3-
agl[1]benzazepin-5-amineg,
8-chioro-1-{frans-4-(morpholin-4-yhcyciohexyll-N-{propan-2-yi}-5,6-dihydro-4H-

[1,2 4itriazolo]4,3-a][1]benzazepin-5-amine,

(br,.8n-8-{8-chicro-4'H 6'H-spiro[1,3-dioxolane-2, 5-[1,2 4]iriazolof4,5-
al[1lbenzazepin}-1-yhi-2-(propan-2-yi}-2-azaspirc[4.5]decan-1-one,
(5r.8n-8-{8-chloro-5-hydroxy-5,6-dihydro-4H-[1,2 4ltriazolol4,3-a][1lbenzazepin-1-
vh)-2-(propan-2-yh)-2-azaspiro[4.5]decan-1-one,
(58)-8-chloro-1-{trans-4-(pyridin-2-yloxy)cyclohexyll-5-(pyrrolidin-1-yh)-5,8-dihydro-
4H-{1,2 dltriazolof4, 3-a}[ 1]benzazepine,
N-{{55)-8-chloro-1-[frans-4-(pyridin-2-vloxy)cyclohexyll-5 8-dihydro-4H-

[1,2 4ltriazolo[4, 3-a][ 1lbenzazepin-5-yi}-2, 2-dimsthylpropanamide,
N-{(58)-8-chloro-1-[trans-4-(pyridin-2-yloxyjcyclohexyll-5,6-dinydro-4H-
[1,2,4lriazolol4, 3-al{ 1benzazepin-5-yiicyclopropanecarboxamide,
AN-{{58)-8-chloro-1-{trans-4-(pyridin-2-yloxy)cyclohexyll-5,6-dihydro-4H-

[1,2 4itriazolo[4, 2-a)[1]benzazepin-5-yi}-2-methylpropanamide,
N-{(§5)-8-chloro-1-]

[1,2 4itrizzolol4,3-ali 1lbenzazepin-S-yiicyclobutanecarboxamide,

frans-4-(pyridin-2-yloxyjcyclohexyil-5,6-dihydro-4 H-

(55)-8-chloro-5-(morpholin-4-y}-1-firans-4-(pyridin-2-yloxy)cyclohexyl}-5,8-dihydro-
4H-{1,2 4ltriazolof4, 3-a][ 1]benzazepine,
N-{(5F)-8-chioro-1-[frans-4-(pyridin-2-vioxy)cyclohexyl]-5,6-dihydro-4 H-

[1,2 4%riazoleld, 3-ali1lbenzazepin-5-yi}-2, 2-dimethylpropanamids,
N-{{5FR}-8-chioro-1-[frans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-

[1,2 ditriazolol4,3-a} 1lbenzazepin-5-yi}-2-methylpropanamide,
N-{{ER)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]- 5, 6-dihydro-4 -

[1,2 4itrizzolol4,3-gl[1]benzazepin-S-ylicyclobutanecarboxamide,
N-{(5R)-8-chioro-1-[{rans-4-(pyridin-Z-yloxy)cycliohexyl]-5,6-dihydro-4 H-
[1,2,4%triazolo]4,3-a][ 1]benzazepin-5-yljcyclopropanecarboxamide,
(53)-B-chioro-5-(piperidin-1-yi}-1-[frans-4-{pyridin-2-yioxy)cyclohexyl}-5,8-dihydro-
4H-{1 2 4ltriazolof4, 3-g)[1]benzazepineg,
(58)-N-(butan-2-y}-8-chloro-1-{trans-4-(pyridin-2-yloxy)cyciohexyl]-5,6-dihydro-4 H-
[1,2 ditriazolo[4,2-a][1]benzazepin-5-amine,

(6s8,85)-8-(8'-chioro-4'H 8 H-gpiro[1,3-dioxolane-2,5'-[1,2, 4]triazolo[4, 3~
al[1]benzazepin}-1-yi)-2-{propan-2-yi}-2-azaspirof4.5jdecan-1-one,
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8-chioro-5-methoxy- 1-[{frans-4-(morpholin-4-vhcyclohexyl]-5,6-dihydro-4H-

[1,2 4jtriazolol4,3-al{1]benzazepine,

8-chloro-5-ethoxy- 1-[frans-4-(pyridin-2-yloxycyclohexyl]-5 8-dihydro-4 -

[1,2 4trizzolol4,3-gli1]benzazeping,
{(5R)-8-chioro-5-methoxy-1-[frans-4-(rifluoromethylcyclohexyl}-5,8-dihydro-4 4-
[1,2 4itriazolo]4,3-al[1]benzazepine,
(58)-8-chioro-5-methoxy-1-firans-4-(triflucromethyljcyclohexyll-5 8-dihydro-4H-
[1,2 4itriazole]d,3-a]{ 1lbenzazepine,
8-fluoro-5-methoxy-1-{frans-4-(pyridin-2-yloxy)cyclohexyll-5 6-dihydro-4 H-

[1,2 4ltriazolol4,2-ali1]benzazepine,
8-chioro-N-{propan-2-yi}-1-[1-(pyridin-2-y}piperidin-4-yi}-5,8-dihydro-4 H-

(1.2 ditrizzolol4,3-al[1]benzazepin-5-amineg,
2-{{8-chioro~-1-ftrans-4-(pyridin-2-yloxy)cyclohexyi]-5,6-dihydro-4H-

[1,2 4ltriazolo[4, 3-a]l 1]benzazepin-5-yiioxy)ethanol,

(58)-8-chloro-N, M-disthyl-1-[frans-4-(pyridin-2-yioxy)cyclohexyil-5,6-dihydro-4 H-
[1,2,4lriazolo[4,3-al{ 1lbenzazepin-5-amine,

8-chioro-MN-methyl-N-(propan-2-yh)- 1-[trans-4-{pyridin-2-yloxy)cyclohexyl]-5,6-
dihydro-4H-[1,2 4}triazolo[4, 3-a][1]benzazepin-5-amine,

fert-butyl {8-chloro-1-[4-(3-chioropyridin-2-yhpiperazin- 1-yi}-5,6-dihydro-4H+-

[1,2 4itrizzolol4,3-al[1]benzazepin-S-yiicarbamate,

fert-butyl 4-(8-chioro-5-methoxy-5 8-dihydro-4H-[1,2 4ltriazolol4, 3-ajf 1lbenzazepin-
1-yhipiperidine-1-carboxylate,
N-{(5F)-8-chioro-1-[frans-4-(pyridin-2-vioxy)cyclohexyl]-5,6-dihydro-4 H-

[1,2 4lriazolold, 3-ali1lbenzazepin-5-yi}-D-valinamide,

tert-butyl {1-[frans-4-(pyridin-2-vioxy)cyclohexyl}-5,8-dihydro-4H-[1,2 4ltriazolo[4,3-
al[1lbenzazepin-5-yljcarbamate,

fert-butyl {8-fluoro-1-[frans-4-(pyridin-2-vioxy)cyclohexyll-5,8-dihydro-4 H-

[1.2 4itrizzolol4,3-al[1]benzazepin-S-ylicarbamate,
1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4H-[1,2 4]triazolof4, 3-
al[1]benzazepin-5-amine,
a-fluoro-1-[frans-4-(pyridin-2-yloxy)cyclohexyll-5,6-dihydro-4H-[1, 2, 4ltriazolof4, 3-
al[1lbenzazepin-5-amine,
8-fluoro-N-(propan-2-yh-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5, 8-dihydro-4 H-
[1,2 ditriazolo[4,2-a][1]benzazepin-5-amine,

8-fluoro-N N-dimethyi-1-[frans-4-(pyridin-2-yloxyjeyclohexyll-5,6-dihydro-4 H-

(1.2 ditrizzolol4,3-a][ 11benzazepin-5-amineg,
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149.

150.

151.

152.

183.

154.

155.

158.

157.

158.

158.

160.

161

162.

163.

164.

165.

49

N M-dimethyl-1-[frans-4-(pyridin-2-yloxy)cyclohexyvll-5,6-dihydro-4H-
[1,2,4liriazolol4,3-al[1]benzazepin-5-amine,
g'-fluoro-1'-ftfrans-4-(trifiucoromethylicyclohexyil-4'H 6'H-spiro[1, 3-dioxolane-2,.5'-
[1,2 4itrizzolol4,3-gli1]benzazeping],
N-(propan-2-yh-1-[frans-4-{pyridin-2-yioxy)cyclohexyl}-5,6-dihydro-4H-

[1,2 4itriazolo]4,3-a][1]benzazepin-5-amine,
N-{(58}-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4H-
[1,2,4lriazolel4,3-a)[ 1lbenzazepin-S-yltetrahydro-2H-pyran-4-carboxamide,
N-{(568)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyll-5,6-dihydro-4H-

[1,2 dltriazolol4,2-al[ 1]benzazepin-5-yi}-2-methylbutanamide,
N-{{58)-8-chloro-1-[frans-4-(pyridin-2-yloxy)cyclohexyl}-5,6-dihydro-4H-
[1,2,4riazolol4,3-a)[1lbenzazepin-5-yi}-A° AP-dimethyi-B-alaninamide,
(58)-8-chloro-N-cyclopentyl-1-[frans-4-(pyridin-2-vioxy)cyclohexyl}-5,6-dihydre-4 H-
[1,2 ditriazolol4,3-al[1lbenzazepin-5-amine,
8'-chloro-1'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin}-1-yi}-4'H,6'H-spirof 1,3~
dioxolane-2,5'-[1,2,4}Hriazoloi4, 3-a] 1]benzazepine],
8-chiore-1-{1'H,3H-spirc{2-benzofuran- 1, 4'-piperidin}-1-yi}-4H-[1,2, 4jtriazolo[4,3-
al[1lbenzazepin-5(6H)-one,

&'-chioro-1'-[4-(pyridin-2-vloxy)piperidin-1-yi]-4'H 6'H-spiro] 1, 3-dioxolane-2,5'-

[1,2 4itriazolo]4,3-a][ 1]benzazepine],
N-{(568)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4H-

[1,2 4ltriazolol4,3-al[1lbenzazepin-5-yi}-2 2-dimethylbutanamide,
A-{(58)-8-chioro-1-[frans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4H-
[1,2,4ltriazolol4,3-all 1]benzazepin-5-yi}-2-hydroxy-2-methylpropanamide,
(68)-8-chioro-N-ethyl-N-methyl-1-{frans-4-(pyridin-2-yioxy)cyclohexyl]-5,6-dihydro-
4H-[1,2 dltriazolof4, 3-al[1]benzazepin-5-amineg,
(55)-8-chloro-N-(2-methylpropyh)-1-{frans-4-(pyridin-2-yloxy)cyclohexyl]-5,8-dihydro-
4H-[1,2 4ltriazolof4, 3-g}{1]benzazepin-S-amine,
g'-chloro-1'-[frans-4-{morpholin-4-yhoycichexyll-4'H 6' H-spirof 1, 3-dioxolane-2 5'-

[1,2 4Hriazolol4,3-ali1lbenzazepine] hydrochloride,

8-chioro-N, N-dimethyl-1-(1'H 3H-spiro[2-benzofuran-1,4'-piperidin}-1-y1)-5,6-
dihydro-4H-[1,2 4ltriazolol4, 3-a] 1benzazepin-5-amine,
&'-chioro-1-[4-(3-chioropyridin-2-yipiperazin-1-vii-4'H &' H-spirel1,3-dioxolane-2,5'-
(1.2 4ltriazolo[4,3-g]i 1lbenzazepine],

(55)-8-chloro-N-(2,2-dimethyipropyl)- 1-[frans-4-(pyridin-2-yloxy)cyclohexyl}-5,6-
dihydro-4H-[1,2 4ltriazolol4, 3-al[ tlbenzazepin-5-amine,
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1686.

167.

168,

169.

170.

171.

172.

173.

174.

175.

177.

178.

178.

180.

181.

182.

183,

50

[frans-4-(8-chloro-5-methoxy-5,6-dihydro-4H-[1,2 4ltriazolof[4, 3-g)[ 1]benzazepin-1-
yhcyciohexyll{(4-methylpiperazin-1-yhmethanone,
(&R)-8-chioro-5-{morpholin-4-yh-1-[frans-4-(pyridin-2-yloxy)cyclohexyll-5 6-dihydro-
4H-11,2 4ltriazolold, 3-al[1]lbenzazepine,
N-{{5R)-8-chloro-1-[frans-4-{pyridin-2-yioxy)cyclohexyl]-5,6-dihydro-4H-

[1,2 4itriazolol4,3-a][1]benzazepin-5-yliacetamide,
N-{(5F)-8-chloro-1-[frans-4-(pyridin-Z-yloxy)cyclohexyl]-5,6-dihydro-4 H-

[1,2 4ltriazolo]d,3-a]l 1lbenzazepin-5-yi}-2-hydroxy-2-methylpropanamids,
8-chloro-5-methoxy-1-[1-(letrahydro-2 H-pyran-4-yhpiperidin-4-yi}-5 6-dihydro-4H-
[1,2 4ltriazolol4,2-al{ 1]benzazepine,

g'-chioro-1-[4-(pyridin-2-yl}piperazin-1-yi}-4'H 6'H-spiro[ 1, 3-dioxclane-2,5'-

[1,2 ditrizzolo]4,3-al{ 1]benzazeping],

8-chloro-1-{1'H, 3H-spirol2-benzofuran-1,4-piperidin}-1'-y)-5,6-dihydro-4H-
[1,2,4triazolo[4, 3-a]{ 1]benzazepin-5-0l,
8-chioro-1-{4-(3-chloropyridin-Z-yiipiperidin-1-yi}-5,6-dihydro-4H-[ 1,2, 4]iriazolo[4, 3-
aj[1jbenzazepin-5-of,
(5R)-8-chioro-1-[frans-4-(pyridin-2-yloxy)cyclohexyl]l-5-(pyrrolidin-1-y)-5 8-dihydro-
41,2 4liriazolof4,3-al[ 1lbenzazepine,

8-chioro-5-methoxy-1-{1-[(3 S)-tetrahydrofuran-3-yl]piperidin-4-yi}-5,6-dihydro-4H-
[1,2 4itrizzolol4,3-agli 1]benzazepine,

. (BR)-8-fluoro-5-methoxy-1-[frans-4-(pyridin-2-yloxy)ovciohexyl]l-5,6-dihydro-4 H-

[1,2, 4itriazolol4,3-a][ 1]benzazepine,
(55)-8-fluoro-5-methoxy-1-{frans-4-(pyridin-2-yloxy)cyclohexyl]-5,8-dihydro-4H-
[1,2,4%riazoleld, 3-ali1lbenzazepine,

8-chloro-5-methoxy-1-{ 1-[{(3R)-tetrahydrofuran-3-ylipiperidin-4-y}-5,8-dihydro-4H-
[1,2 4itriazolol4,3-al[ 1]benzazepine,
N-{{ER)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]- 5, 6-dihydro-4 -

[1,2 4itriazolel[4,3-a
N-{(5R)-8-chioro-1-
[1,2 4ltriazolol4, 3-ali 1lbenzazepin-5-yiitetrahydro-2H-pyran-4-carboxamide,
8-chloro-1-[4-(pyridin-2-yloxy)piperidin-1-yl1-5,6-dihydro-4 H-[1, 2 4]triazolo[4, 3~

ai[1lbenzazepin-5-of,

[1lbenzazepin-5-yi}-A° Al-dimethyl-B-alaninamide,

[
]
{trans-4-(pyridin-2-yloxy)eyclohexyll-5,6-dihydro-4 H-
]

8-chioro-5-methoxy-1-[frans-4-{4-methylpiperazin-1-yhcyclchexyll-5,8-dihydro-4H-
[1,2,4)triazolo[4,3-g][ 1lbenzazepine,

8-chlioro-5-methoxy- 1-[cis-4-(4-methylpiperazin- 1-yl)cyclohexyl}-5,6-dihydro-4 H-
[1,2,41triazolol4,3-all 1lbenzazepine,
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188.
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180.

191.

192,

193.

194.

195.

196.

197.

198.

199.

200.

201

51

8~chioro-5-methoxy-1-{1-(pyridin-3-yimethyh pyrrolidin-3-yi}-5,6-dihydro-4H-

[1,2 4jtriazolol4,3-al{1]benzazepine,
8-chloro-5-methoxy-1-[1-(pyridin-2-yimethybpyrrolidin-3-yi]-5,6-dihydro-4H-

[1,2 4Htrizzolo]4,3-gli1]benzazepine,
N-{{5R)-8-chloro-1-[frans-4-{pyridin-2-yioxy)cyclohexyl}-5,86-dihydro-4H-

[1,2 4itriazolo]4,3-a][1]benzazepin-5-yl}-2-cyancacetamide,
[3-(8-chioro-5-methoxy-5,6-dihydro-4H-[1,2 4ltriazolof4, 3-aj{ 1]benzazepin-1-
yhpyrrolidin-1-yil{pyridin-3-yhmethanone,

g'-chloro-1-{1-[(3R)-tetrahydrofuran- 3-yllpiperidin-4-yl}-4'H &' H-spiro[1, 3-dioxolane-
2,5-[1,2 dltriazolol4,3-ali 1]benzazepine],
[3-{B-chloro-5-methoxy-5,6-dihydro-4H-[ 1,2 4]triazoio[4, 3-a]{ 1jbenzazepin-1-
yhpyrrolidin: 1-ylj{pyridin-2-yhmethanons,

frans-4-(8'-chloro-4'H 6'H-spiro[1,3-dioxolane-2,5'-[1,2 4]triazolo[4,3-
al[1lbenzazepin}-1'-yh-N N-dimethylcyciohexanamine,

8-chioro-5-methoxy-1-(1'H, 3H-spiro[2-benzofuran- 1,4 -piperidin}- 1'-yi}-5,6-dihydro-
4H-{1,2 4ltriazoiof4, 3-a}{ 1jbenzazeping,
8-chioro-1-[4-(3-chloropyridin-2-ylipiperazin-1-yl}l-5-methoxy-5,6-dihydro-4H-

[1,2 4jtriazolo[4,2-a][1]benzazepine,
N-ftrans-4-(8'-chloro-4'H,8'H-spiro[1,3-dioxolane-2,5'-[1,2 4itriazolo]4,3-
all1lhenzazepinl-1-yheyclohexyllpyridin-2-amine
N-{{5R)-8-chioro-1-[frans-4-{pyridin-2-yloxy)cyclohexyl}-5,6-dihydro-4H-

[1,2 4itriazolol4,3-al 1]benzazepin-5-yi}-N, N-dimethylethane- 1,2-diamine,
8-chioro-1-[frans-4-(pyridin-2-vioxy)cyclohexyl]-5,6-dihydro-4H4-[1, 2, 4ltriazolo]4, 3-
al{tlbenzazepin-5-yl acetats,
2~-({{6R}-8-chloro-1-[frans-4-(pyridin-2-yloxy)oyclohexyil-5,6-dihydro-4H-

[1,2 ditriazolol4,3-al 1lbenzazepin-5-yllamino)ethanol,
8-chioro-5-methoxy-1-[4-(pyridin-2-vloxy)piperidin-1-vi-5,6-dihydro-4H-

[1,2 4itrizzolol4,3-gli1]benzazepine,
&'-chioro-1'-(frans-4-methoxy-4-methylcyciohexyl)-4'H ©' H-spiro[ 1, 3-dioxolane-2,5'-
[1,2 4itriazolo]4,3-a] 1]benzazepine],

(53)-8-chioro-N-(cyclopropyimethyl)- 1-{frans-4-{pyridin-Z-vioxy)cyciohexyl}-5,8-
dihydro-4H-[1,2,4}triazolo]4, 3-a][1]benzazepin-5-amineg,
N-{(58)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyll-5,6-dihydro-4H-

[1,2 ditriazolo[4,2-al[1]benzazepin-5-yi}-1-methylpiperidine-4-carboxamide,
N-{{58}-8-chloro-1-[frans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-

(1.2 ditrizzolol4,3-g] 1]benzazepin-5-yi}-2, 2, 2-triflucroacetamides,
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213.

214.

215.

218.

217.

218.

219.

52

8-chioro-5-{2-methoxyethoxy)-1-[irans-4-(pyridin-2-yloxycyclohexyll-5,6-dihydro-
4H-[1,2 4liriazolof4, 3-al[ 1lbenzazepine,
8-chioro-1-{(4-methoxy-4-methylcycichexyl)-N-(propan-2-yh-5,6-dihydro-4 H-

[1,2 4ltrizzolol4,3-al[1]benzazepin-5-amineg,
&'-chioro-1'-(trans-4-methoxy-4-methyicyclohexyl)-4'H 6'H-spiro[1,3-dioxane-2,5'-
[1,2 4itriazolo]4,3-al[1]benzazepine],
g'-chioro-1'-(cis-4-methoxy-4-methylcyciohexyl)-4'H 6'H-spire]1, 3-dioxane-2,5-

[1,2 4ltriazolo]d, 3-al{ 1lbenzazeping],
8-chloro-5-fluoro-1-[frans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-

[1,2 4ditriazolol4,2-al[ 1lbenzazepine,

8-chioro-5-{2-(methylsulfonyi)ethoxy}- 1-[tfrans-4-(pyridin-2-vioxy)cyclohexyl}-5,6-
dihydro-4H-[1,2 4itrizzolo(4,3-g][ 1]benzazepine,
8-chloro-N-hydroxy-1-[irans-4-(pyridin-2-yloxy)cyclohexyll-4H-[1,2 4ltriazolo[4, 3-
al[1lbenzazepin-5(6H)-imine,
(58)-8-chloro-N-methyl-A-{prop-2-yn-1-yh-1-[frans-4-(pyridin-2-yioxy)cycichexyl}-
5,6-dihydro-4H-[1,2 4]iriazolof4,3-a][ 1]benzazepin-5-aming,
AN-{{58}-8-chloro-1-{trans-4-(pyridin-2-yloxy)cyclohexyll-5,6-dihydro-4H-

[1,2 4ltriazolo[4, 2-a)[ 11benzazepin-5-yi}-3, 3-diflucrocyclobutanecarboxamide,
8-chioro-5-{prop-2-yn- 1-yloxy)- 1-[frans-4-(pyridin-2-yloxy)cyclohexyi]-5,6-dihydro-
4H-11,2 4ltriazolof4, 3-al{1lbenzazepine,
8-chioro-1-{trans-4-(pyridin-2-yioxy)cyclohexyl]-5,6-dihydro-4H-[1,2 4liriazolol4  3-
al[1lbenzazepin-5-yl 4 4-diflucrocyclohexanecarboxylate,
8-chioro-1-[frans-4-(pyridin-2-vioxy)cyclohexyl}-5,6-dihydro-4H4-[1, 2, 4ltriazolo]4, 3-
al{tlbenzazepin-5-yi 3,3-diflucrocyclobutanecarboxylate,
N-{(58)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyll-5,6-dihydro-4 H-

[1,2 ditriazolol4,3-al 1lbenzazepin-5-yi}-4, 4-difluorocyclohexanecarboxamide,
8-chioro-1-[trans-4-(pyridin-2-vioxyicyclohexyll-5 8-dihydro-44-[1,2 4ltriazolol4, 3-
alltlbenzazepin-5-yl cyanocacetate,
8-chioro-1-[irans-4-(pyridin-2-yloxyicyclohexyi]-5 6-dihydro-4H-[ 1,2 4]iriazolof4,3-
al[1lbenzazepin-5-yl M N-dimethylglycinate,
N-{(5R)-8-chioro-1-[frans-4-(pyridin-2-yloxy)cyclohexyll-5,6-dihydro-4 H-

[1,2 4itriazolol4,3-a][ 1lbenzazepin-5-yi}-2,2 2-frifluoroacetamide,
1-[cis-4-(8-chloro-5-methoxy-5,8-dihydro-4H-[1,2 4ltriazolo[4, 3-al[1]benzazepin-1-
vhcyclohexyllpyrrolidin-2-one,

1-[frans-4-(B-chioro-S-methoxy-5,8-dihydro-4+H-[1,2 4]iriazoiof4,3-aj[ 1lbenzazepin-1-

yheycliohexyllpyrrolidin-Z-one,
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222,

223.

224.

225.

228

227.

228.

228.

230.

231

232.

233.

234,

235.

236.

237.

53

N-{{(5FR}-8-chioro-1-[frans-4-(pyridin-2-yloxy)cyclohexyll-5,6-dihydro-4 H-

[1,2 4jiriazolol4,3-al[1]benzazepin-5-yi- 3, 3-diflucrocyclobutanecarboxamide,
N-{{ER)-8-chioro-1-[trans-4-(pyridin-2-yioxy)cyclohexyl]-5, 6-dihydro-4 -

[1,2 4Htrizzolol4,3-gli11benzazepin-5-yii-4, 4-diflucrocyclohexanecarboxamids,
8-chioro-5-methoxy- 1-[cis-4-methoxy-4-(iriflucromethylcycliohexyl}-5,8-dihvydro-4 H-
[1,2 4itriazolo]4,3-al[1]benzazepine,

g-chioro-5-methoxy- 1-{frans-4-methoxy-4- {triffucromethyl}cyciohexyl}-5 8-dihydro-
4H-{1 2 4ltriazolof4, 3-g)[1]lbenzazeping,
(58)-8-chloro-1-{trans-4-(pyridin-2-vioxy)cyclohexyl-N-(2, 2 2-triflucrosthyl}-5,6-
dihydro-4H-[1,2 4}triazolo[4,3-a][1]benzazepin-5-amine,
N-{{58)-8-chloro-1-[frans-4-(pyridin-2-yloxy)cyclohexyl}-5,6-dihydro-4H-

(1,2 ditrizzolo]4,3-agl 1]benzazepin-5-yi}-3-methyloxetane- 3-carboxamide,
N-{{5R)-8-chloro-1-[frans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4H-

[1,2 4ltriazolo[4, 3-a][ 1lbenzazepin-5-yi}-3-methyloxetane-3-carboxamide,
trans-4-(8-chioro-4'H 6'H-spirof 1, 3-dioxolane-2,5'-{1,2 4]iriazoio[4,3-
al[1jbenzazepin}-1'-yh-N-{4-methoxybenzylcyciohexanamine,

ter-butyl [2-({{5R)-8-chloro-1-[frans-4-(pyridin-2-yloxy)cyclohexyl]-5 6-dihydro-4H-
[1,2 4itriazolo[4, 2-a)[1]benzazepin-5-yilamino)ethyl]carbamate,
8'-chioro-1'-(frans-4-ethoxy-4-ethyicyclohexyl)-4'H 6'H-spiro[ 1, 3-dioxolane-2,5'-

[1,2 4itrizzolol4,3-ali 1lbenzazepine],

frans-4-(8'-chloro-4'H 8'H-spiro[1,3-dioxolane-2,5'-[1,2 4]triazoio[4,3-
al[1lbenzazepin}-1-yhi-A-(4-methoxybenzyl)-AM-methylcycliohexanamine,
g'-chioro-1-[1-(pyridin-3-yimethyhpyrrolidin-3-vi]-4'H,6'H-spirof 1, 3-dioxolane-2,5'-
[1,2 4%riazolol4,3-ali1lbenzazepineg],
8-chloro-S-methoxy-1-[4-(pyridin-2-yhpiperazin-1-yi}-5,6-dihydro-4 H-

[1,2 4itriazolol4,3-al[ 1]benzazepine,
8-chioro-1-{frans-4-ethyl-4-methoxycyciohexyl}-N N-dimethyl-5 6-dihydro-4H-

[1,2 4Htrizzolol4,3-al[1]benzazepin-5-amineg,
&-chioro-1-{trans-4-ethoxy-4-methylcyclohexyl)-N N-dimethyi-5,6-dihydro-4H-
[1,2,4ltriazolo[4,3-a][1]benzazepin-5-amine,
&'-chioro-1'-[frans-4-methoxy-4-(triflucromethybhoycichexyll-4'H,6' H-spiro[1,3-
dioxolane-2,5-[1,2 4ltriazolo{4,3-a] 1]benzazeping)],
8'-chloro-1'-[cis-4-methoxy-4- (trifluoromethylicyclohexyl-4'H 6'H-spiro{ 1, 3-
dioxolane-2,5'-[1,2,4}triazolo[4,3-a] 1]benzazepine],
8'-chioro-1'-(frans-4-ethoxy-4-methylcycichexyl)-4'H 6'H-spiro[1, 3-dioxolane-2,5-
[1,2 ditrizzolo]4,3-al{ 1]benzazeping],
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g'-chloro-1'-(trans-4-ethoxy-4-propyicyclohexyl)-4'H,6'H-spiro[ 1, 3-dioxolane-2 5
[1,2,4liriazolo[4,3-a]{1]benzazepine],
&'-chiore-1'-[1-(pyridin-2-vimethyDpyrrolidin-3-vil-4' H 6'H-spiro[ 1, 3-dioxolane-2,5'-
[1,2 4itrizzolol4,3-al{ 1]benzazeping],
&'-chioro-1'-{cis-4-ethyl-4-methoxycyciohexyl)-4'H 6'H-spiro[1, 3-dioxclane-2,5'-

[1,2 4itriazolo]4,3-al[1]benzazepine],
g'-chioro-1'-(trans-4-ethyl-4-methoxycyciohexyl)-4'H 6'H-spiro{1,3-dioxolane-2,5'-
[1,2 4ltriazole]4,3-a) 1lbenzazeping],
8'-chloro-1'-(trans-4-methoxy-4-propyleyciohexyly-4'H,6' H-spiro[ 1,3-dioxolane-2,5'-
[1,2 4itriazolol4,2-ali1]benzazeping],
8'-chioro-1'-{cis-4-methoxy-4-propyicycichexyi)-4'H,8'H-spire[ 1, 3-dioxciane-2,5'-

[1,2 ditrizzolo]4,3-al{ 1]benzazeping],
8-chloro-1-{frans-4-ethoxy-4-ethyleyclohexyl)-M-{propan-2-yi)-5,8-dihydro-4H-
[1.2,4ltriazolo[4, 3-a][ 11benzazepin-5-amine,
8-chioro-1-{frans-4-ethoxy-4-ethylcycichexyl}- A, M-dimethyl-5,6-dihydro-4H-
[1,2,4lriazolo[4,3-al{ 1lbenzazepin-5-amine,
g'-chloro-1'-[(3R)-1-(pyridin-2-yimethyhpyrrolidin-3-yi]-4'H,6' H-spiro[ 1, 3-dioxolane-
2,5'-[1,2 4ltriazolol[4,3-a][1]benzazepine],

. 8-chioro-5-methoxy-1-{(3R)- 1-(pyridin-3-yimethyb pyrrolidin-3-vi}-5,8-dihydro-4 H-

[1,2 4Htrizzolol4,3-agli 1lbenzazeping,
8-chioro-5-methoxy-1-[(3R)-1-{pyridin-2-yimethyhpyrrolidin-3-yil-5,6-dihydro-4H-
[1,2, 4itriazolol4,3-a][ 1]benzazepine,
8'-chloro-1'-[(38)-1-(pyridin-3-yimethyl}pyrrolidin-3-yi}-4'H 6'H-spirc{ 1, 3-dioxoclane-
2,5-[1,2 4ltriazolold 3-a)f 1lbenzazepine],
g'-chioro-1-[(3R)-1-{pyridin-3-yimethyhpyrrolidin-3-yi}-4'H 6" H-spiro[ 1, 3-dioxolane-
2,59-[1,2 djiriazolo[4,3-all 1]benzazepineg],

8-chioro-5-methoxy-1-[(35)- 1-(pyridin-3-yimethyl}pyrrolidin-3-yl}-5,8-dihydro-4 H-
[1,2 4itrizzolol4,3-gli1]benzazepine,
&'-chioro-1-[(38)-1-(pyridin-2-yimethyl}pyrrolidin-3-yil-4'H,6'H-spiro[ 1, 3-dioxolane-
2,5-[1,2 4ltriazolo]4,3-a][ 1]benzazepine] and
8-chioro-5-methoxy-1-[(38)-1-(pyridin-2-yimethyl}pyrrolidin-3-yl}-5,6-dihydro-4H-
[1,2 4ltriazolo]4,3-a]{ 1lbenzazepine.
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The present invention also relates to the synthesis of compounds of general formula
{(I). Accordingly, the compounds of formula () of the present invention can be prepared by

one of the following methods:

In so far as, in the compound of formula (I}, R? is hydrogen, R® is -NHBoc or -
OSHCHa)o-f-butyl group and ring A is a cycloalkyi or a 4- o 7-membered saturated
heterocycle containing 1 N, wherein ring A is attached via the ring nitrogen to Y, the
compounds of general formula (1) of the present invention are prepared by reacting

compounds of general formula (1)

NH~—NH,

= ~
Caaval

’

{(iH

- wherein ring B and Y are as defined above for general formula (1) and ring A is a cycloalkyl
or a 4- to 7-membered saiurated heterocycle containing 1 N, wherein ring A is attached via

the ring nitrogen to Y - and compounds of generai formula i
(II!_;

- wherein R' is as defined above for general formula (1), R? is hydrogen, R® is -NHBoc or -

QOSIHCH3)»-t-butyl group - or the compounds of general formula (V)

Shle

vy
- wherein R' is as defined above for formula (1), R? is hydrogen, R*is -NHBoc or -OSi{CHa3)»-
tbutyl group.

The procedure is shown in detail in Scheme 1
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HH S
o~ — NH-=-~-NH, {\/N
(’\ B---;,---Yu-(-CA } + I\;L,\/ or
— S \o R1' L
R?

(i {n vy (i-a)
Scheme 1
In step a) of Scheme 7 the acid hydrazide of general formula () is reacted with the
benzazepine-thione of general formula (1) or the methylsulfanyl-benzazepine derivatives of
5  general formula (V). The reaction is preferably carried out in a suitable solvent, at the boiling
point of the solvent, with a reaction time required of 4 to 150 hours. Suitable solvents include

xylene, n-butandl, 1,4-dioxane.

Preferred embodimenis are, for example, the following:

i} reaction of (il) and (H) in xylene at 140°C for 20 fo 150 houwrs, or
19 i} reaction of (I} and (1) in n-butanol at 110°C for 20 to 50 hours, or
1) reaction of (Il) and (i) in 1,4-dioxane at 110°C for 4 to 20 hours, or
iv) reaction of (Il) and (V) in xylene in the presence of catalyiic hydrogen chioride at
140°C for 4 1o 20 hours, or
v} reaction of (1} and {1V} in 1,4-dioxane in the presence of catalytic hydrogen chioride
15 at 110°C for 4 to 20 hours.

Synthesis of the acid hydrazides of general formula (I} can be carried out in various ways

(Scheme 2.
P - OAlk
I a) o - NH-=—NH;
{ B%—Y_(AK e B Y AH
R e . 7
[e] o e o)
) )
fo *
) a
o~ OH - p o NH—NHBoc
(By—£A%) 9 . (Byv-£an
M -/ O N’ S O
) (Vi
Scheme 2

2¢  In step a) of Scheme 2, the carboxylic acid esters of general formula (V) are reacted with
hydrazine hydrate in a suitable alcohol at the boiling point of the solvent to obtain the acid
hydrazides of general formula (I}) or, in step ¢}, the carboxylic acids of general formula (V)
is reacted with ferf-butyi-carbazate and the protecting group of the obtained protected
carboxylic acid hydrazide derivative of general formula (Vi) is removed with acid (step d}}.
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Preferred embodiments are, for example, the following:
step &) methanol or ethandl, hydrazine hydrate, reflux temperature, 4 to 50 hours;
step b) methanol, thionyl chioride, 0 1o 25°C, 4 to 24 hours;
step ¢} fert-butyl-carbazate, N N-dimethylformamide, N N-diisopropylethylamine, N-(3-
dimethylaminopropyl-Atethylcarbodiimide hydrochioride, 1-
hydroxybenzotriazole hydrate, room temperature, 4 to 20 hours;

step d) hydrogen chioride in ethyl acetate, room temperature, 4 o 20 hours.

The carboxylic acid esters of general formula (V) and the carboxylic acids of general
formula (V1) are either commercially available or can be prepared according 1o the methods

described in the Examples.

In so far as, in the compounds of general formula (1), R’ is as defined above for
general formula (1), R? is hydrogen, R® is -NHBoc, the benzazepine-thione derivatives of
general formula (1il} and methyisulfanyl benzazepine derivatives of general formuila (V) can
be prepared according 1o the following procedures:

The key intermediale benzazepine derivative of general formula (KH) can be
prepared according to the following Method A (Scheme 3) and Meathod B (Scheme 4):;

Method A:

NO,
o b) and ¢) ﬁ\T/INHBo.;
r— i
N o
i1

R [
)
po
0o NH, NG,
N N\<\7 5 A NFBoc o /} o AHEOS
] ) e B i R L
R' \:‘//’\_,/\ ; COOH R ook
NHBoC ;2 L
D, i -
Scheme 3

in step a) of Scheme 3, amino group of the amino acid derivative of general formula (Vill},
which is commercially available or can be prepared according to the methods described in
the Examples, - wherein R’ is as defined above for general formuia (1) - is protected by a fert-
butoxycarbonyl protecting group, then with the thus obtained protecied amino acid derivative

(O - wherein R is as defined above for general formula {{) — the Amdt-Eistert reaction
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(Arndt, F., Eistert, B. Chem Ber 1935, 68(1):200-208) is carried out in two steps: first, the
acid chioride prepared in sifu from the compound of general formula (IX) is reacted with
diazomethane (steps b) and <)) to give the diazo compound of general formula (X) - wherein
R' is as defined above for general formula (1) - which in step d) is converted to the amino
acid derivative of general formula (X1} in the presence of a silver salt - wherein R' is as
defined above for general formula (1). The nitro group of the latter is reduced (step e)) v
obtain the amine of general formula (X)) - wherein R is as defined above for general formula
(1) -, which is ring-closed by means of a reagent capable of forming an amide bond (step )
to obtain the benzazepine derivative of general formula (XiH) - wherein R is as defined above

for general formula (1).

Preferred embodiments are, for example, the following:

step &) di-ferf-butyl dicarbonate, 1,4-dioxane, aqueous sodivm hydroxide solution, room
temperature, 4 to 20 hours;

step by isobutyl chioroformate, triethylamine, diethyl ether, -30°C, 15 to 45 minutes;

step ¢} diazomethane solution in ether, -30°C to 0°C, 1 o 3 hours;

step d) silver benzoate, 1,4-dioxane, water, room temperature, 4 to 20 hours;

step e} i} sodium borchydride, methanol, nickel chicride, room femperature, 4 to 20
hours, or
ii) hydrogenation in the presence PYC catalyst, toluene, room temperature, 4 {o
20 hours;

step i N N-dimethyiformamide, N N-diisopropylethylamine, N-(3-dimethylaminopropyl)-
N-ethylcarbodiimide hydrochloride, 1-hydroxybenzotriazole hydrate, room

temperature, 4 to 20 hours.
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Scheme 4

In step a) of Scheme 4, the phenylacetic acid derivative of general formula (XIV), which is
commercially available or can be prepared according o the methods described in the
Examples - wherein R is as defined above for general formula (1) - is reacted with Meldrun's
acid to obtain the compound of general formula (XV) - wherein R’ is as defined above for
general formula () -, which is reacted with a suitable alcohol (step b)) 1o obtain the keto ester
derivative of general formula (XVI} - wherein R' is as defined above for general formula (1)
and Alk is Cq.salkyl group -, the latter is converted to the compound of general formula (X1
by the addition of ammonium acetate (step ¢)) — wherein R’ is as defined above for general
formula (I} and Alk is Ci.salkyl group -, which is reduced in step d) and the resulting amino
compound of general formula (XV1ll) is obtained - wherein R' is as defined above for general
formula (1) and Alk is Ciealkyl group — of which amino group is protected with ferf
butoxycarbony! group {step €))} to obtain the compound of general formuia (XIX) - wherein R’
is as defined above for general formula (1) and Alk is Ci4alkyl group. The nitro group of the
latter is reduced in step f) and the thus obtained compound of general formula 0O - wherein
R'is as defined above for general formula (1) and Alk is Craalkyl group - is ring-closed in the
presence of a suitable base (step g)) to obtain the compound of formula A1) - wherein R’

is as defined above for general formula (1).
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The compound of formula (Xlll) can also be prepared by hvdrolysing the compound of
general formula (XIX) - wherein R is as defined above for general formula (1) and Alk is C1.
salkyl group - in the presence of a suitable base (step h)} and the resulting compound of
formula (X1) - wherein R' is as defined above for general formula () — is converted to the
compound of general formula (XIil) via the steps shown in Method A (step i) of Method B is
identical {o step ) of Method A and step |) of Method B is identical to step f) of Method A).

Preferred embodimenis are, for example, the following:

step a) Meldrum’s acid, acetonitrile, N, N-diisopropylethylamine, pivaloyl chioride, 4-
dimethylaminopyridine, 20 {o 50°C, 4 {0 & hours;

step b) methanol, tolueng, 110 to 120°C, 1 o 6 hours;

step ¢} ammonium acetate, methanol, room temperature, 20 1o 75 hours or 80°C for 5
10 20 hours;

step d) sodium triacetoxyborchydride, acetic acid, room temperature, 2 to 48 hours;

step @) sodium bicarbonate, methanol, di-fert-butyl dicarbonate, 510 25°C; 110 20 hours;

step ) i} hydrogenation in the presence of PYC catalyst, toluens, room temperature, 4
o 20 hours, or
i} hydrogenation in the presence of PJ/C catalyst, methand!, room temperature,
4 to 20 hours:

step @) i} methanol, sodium methoxide, room temperature, 2 to 20 hours, or
i) tetrahydrofuran, polassium ferf-butoxide, 0 to 25°C, 2 to 20 howrs;

step b} lithium hydroxide, methanol, waler, tetrahydrofuran, room temperature, 4 10 20

hours.

The benzazepine-thione derivatives of general formula () and  the
methylsulfanylbenzazepine derivatives of general formula (IV) are prepared (Scheme 5) by

reacting a compound of general formula (Xlll) obtained by Method A or B

s} H =
N i
8) SN \{ b) e N o
- ! — !
< . P _< &' = . {\

NHBoc NHBoo NHEGe

(Xithy (H-a) (v-a)
Scheme §
- wherein R' is as defined above for general formuia () - with Lawesson reagent (step a)),
then the thus oblained benzazepine-thione of general formula (Hli-a) - wherein R' is as
defined sbove for general formula (1) - is methylaled (step b)) to give the methylsulfanyi-
benzazepine derivative of general formula (IV-a) - wherein R is as defined above for general

formula (B).
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Preferred embodiments are, for example, the following:
step a) i} Lawesson reagent, pyridine, 80 to 120°C, 4 to 20 hours, or
i) Lawesson reagent, tetrahydrofuran, room temperature, 4 to 20 hours,

step by iodomethane, potassium carbonate, acetone, room temperature, 4 10 24 hours.

The compounds of general formula (I-b) are prepared by reacting a compound of
qgeneral formula (IH-a) or a compound of general formula (IV-a) with a compound of general

formula () (Scheme &)

H =
N

o~ ) NH~—NH, PN .
B Yt M + i or i
L\_,T TJ/ o) &' N R! :

NHBoc

(1 {11i-3)

Scheme 6

- wherein ring B, Y, R' is as defined above for general formuia (1), ring A is a cycloalkyl or a
4- to 7-membered saturated heterocycle containing 1 N, wherein ring A is aitached via the
ring nitrogen to Y.

Preferred embodiments of step a) of Scheme 8 are, for example, the following:

i} reaction of (I} and {il-a} in xylene at 140°C for 20 to 150 hours, or

i} reaction of (i) and (li-a) in n-butanol at 110°C for 20 to 50 hours, or

iy reaction of (Il) and (11-a) in 1,4-dioxane at 110°C for 4 {o 20 hours, or

iv} reaction of (i) and (IV-a) in xylene in the presence of catalytic hydrogen chloride at 140°C
for 4 10 20 hours, or

v) reaction of (I} and (IV-a} in 1,4-diokane in the presence of catalytic hydrogen chioride at
110°C for 4 to 20 hours.

The thus obtained compounds of general formula (I-b) if desired can also be
converted to another compound of the general formula (1) by known methods with the
introduction of new substituenis and/or with the modification, removal of the existing
substituents and/or with sali-formation and/or with releasing the base from salts and/or with
the preparation of the enantiomers from the racemic mixtures. This is illustrated in detall in

Scheme 7,
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The protecting group of compound of general formula (I-b) can be removed in a
suitable acidic medium (step a)}, the thus obtained compounds of general formula {(i-¢) -
wherein ring B, Y, R are as defined above for general formula (1), ring A is a cycloalkyl or a
4- to 7-membered saturated heterocycle containing 1 N, whersin ring A is attached via the
ring nitrogen to Y - can be sulfonviated or acylated (step b)) and the compounds of general
formula (I-d) - wherein R is C{O)R7 or S{(0Oz)R" as defined in general formula (i) in the
meaning of R* or R® -, may optionally be alkylated {(step ¢)) thus, the compounds of general
formula (I-e) are obtained. After the alkylation (step d)) of the compounds of general formula
(I-b) followed by deprotection (step q)) gives the mono-alkyl derivatives of general formula
{I-g} which can be converted with further alkylation (step h)) to di-alky! derivatives of general
formula (I-h). The two alkyl groups can be different and/or identical. The monoalkyl or Cy'
derivatives ¢f general formula (I-g) can alsc be prepared by reductive amination (step &)
from the amine derivative of general formula (I-¢}. The dialkyl derivatives of general formula
(I-h} can also be prepared from the amine derivatives of general formula (I-¢) by reductive
amination (step ) if the two alkyl groups are identical. The compounds of general formula
(I-w) — wherein R* and R® taken together with the N to which they are aitached form a
heterocycle - can also be obtained from the compounds of general formula (I-¢) {(step k})
using a suitable dihalogen compound in the presence of a base. Pure enantiomers can be
obtained by chiral HPLC or resclution from compounds of general formula {(I-¢) from which
acyl and/or alkyl derivatives can also be prepared. When the compound of general formula
(I-¢} is a pure enantiomer, the chiral compound of general formula (I-b) is prepared to produce
further chiral monoalkyl derivatives. In the general formulae (I-e), (i-f), (I-g) and (I-h}, the term
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“alkyl” is optionally substituted Cialkyl as defined in general formula (1) in the meaning of

R* or R®and in the general formula (I-g) Cy' is as defined for formula (1.

Preferred embodiments are, for exampile, the following:

step &) and g) hydrogen chioride in ethyl acetate, room temperature, 1 to 20 hours

step b) ) sulfonyl chioride, pyridine, room temperature, 4 10 20 houwrs, or
i) sulfonyl chioride, dichloromethane, friethylamine or NON-
diisopropylethylamine, room temperature, 4 {o 20 hours, or
i} acyl chicoride, pyridine, at room temperature for 4 to 20 hours, or
iv) acyt chioride, dichioromethane, tristhylamine or N AN-diisopropylethylamine,
room temperature, 4 to 20 hours, or
v} acid anhydride, pyridine, room temperature, 4 to 20 hours, or
vi} acid, NN N N-tetramethyl-C-(1H-benzotriazol-1-yhuronium
hexafluorophosphate, N N-dimethyiformamide, N N-diisopropylethylamine or
triethylamine, room temperature, 4 to 20 hours, or
viiy acid, N-{3-dimethylaminopropyh)-N-ethylcarbodiimide hydrochloride, N N-
diisopropylethylamine, N N-dimethyiformamide, 1-hydroxybenzotriazole hydrate,
room temperature, 4 to 20 hours;

stepcydyandh) alkyl  halide, sodium  hydride, tetrahydrofuran or N AN-
dimethylformamide, room temperature, 4 to 20 hours;

step ) aldehyde or Kketone, 1,2-dichicroethane, acetic acid, sodium triacetoxy
borchydride, room temperature, 4 10 20 hours;

step f} aldehyde or ketone, methanol, acetic acid, sodium friacetoxy borohydride, room
temperature, 4 to 20 hours;

step k) dihalogen derivative, N, N-dimethylformamide, cesium carbonate, 20-80 °C, 10-30

hours.

in so far as, in the compound of general formula (1), R? is hydrogen, R is -OSi{CH3) -
-buty group, the benzazepine-thione derivatives of general formuia () can be prepared by

the procedure of Scheme 8
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The keto group of the keto ester of general formula (XV1) - wherein R’ is as defined
above for general formula (1) and Al is Ci.salkyl group - is reduced (step a)) and then the
hydroxy group of the compound of general formula OO0 - wherein R’ is as defined above
for general formula () and Al is Ci.salkyl group - is protected by a siivl protecting group {(step
b)) to obtain the compound of general formula OO - wherein R' is as defined above for
formula (1} and Alk is Ciaalkyl group. The ester group of the latter is hydrolysed (step ¢)),
then the nitro group of the thus obtained compound of general formula QXKH) - wherein R’
is as defined above for general formula (1) - is reduced (step d)) o give the amine derivative
of general formula (XXIV) - wherein R' is as defined above for general formula () - which is
ring-closed by means of a reagent capable of forming an amide bond (step &)} {0 obtain the
benzazepine of general formula (XXV) - wherein R' is as defined above for general formula
() — which is reacted with Lawesson reagent (step f)) to give the benzazepine-thione
derivative of general formula (I11-b) - wherein R' is as defined above for general formula (1)

Preferred embodiments are, for example, the following:

step a) sodium borohydride, methanol, room temperature, 4 to 20 hours;

step by 1H-imidazole, lerf-butyl-dimethylchiorosilane, N N-dimethylformamide, room
temperature, 4 to 20 hours;

step ¢} lithium hydroxide, methanol, water, tetrahydrofuran, room temperaiure, 4 o 20
nours;

step d) hydrogenation in the presence of a PYC catalyst, toluene, room temperature, 4
to 20 hours;

step e) AN-(3-dimethylaminopropyl)-A-ethylcarbodiimide hydrochloride, NON-
diisopropylethylamine, N N-dimethylformamide, 1-hydroxybenzotriazole hydrate,

room temperature, 4 10 20 hours;
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step )  Lawesson reagent, pyridine, 120°C, 4 o 20 hours.

The compounds of general formula (-1} can be prepared by reacting compounds of
general formuia (11i-b) and compounds of general formula (1) (Scheme 8):

NH-—NH, > ~

H 3
- N . i
(/B?*."“Y_ﬂ‘"/ Alﬁ- + = A, e
N’ N | i,\ \
© R = AN
C\.cfi/ R o /
'th) ) /‘74 N
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- wherein ring B, Y, R" are as defined above for general formuia (1), ring A is a cycioalkyl or
a 4- o 7-membered saturated heterocycle containing 1 N, wherein ring A is attached via the
ring nitrogen to Y.

A preferred embodiment is, for example, the following:
step a) xylene at 140°C for 20 to 120 hours.

The silyl protecting group of the compounds of general formula (I-) is removed

{(Scheme 10) (o obtain the hydroxy derivatives of general formula (1+)),
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- wherein ring B, Y, R" are as defined above for general formula (1), ring A is a cycloalkyl or
a 4- to 7-membered saturated heterocycle containing 1 N, wherein ring A is atiached via the
ring nitrogento Y.

A preferred embodiment is, for example, the following:

step a) tetrabutylammonium fluoride, tetrahydrofuran, room temperature, 3 1o 10 hours.

hours.

in so far as, in the compound of formula (1), R? and R® jointly represent -O-(CH2)m-O-

group and ring A is a cycloalkyl or a 4- {o 7-membered saturated heterocycle containing 1 N,



WO 2019/116324 PCT/1B2018/060077
66

wherein ring A is attached via the ring nitrogen to Y, the compounds of general formula (1) of

the present invention are prepared by reacting compounds of formuia (1)
- o NH~—NH,
(B\—)—Y—FAR/
— N Y
(i

- wherein ring B and Y are as defined above for general formula (1) and ring A is a cycloalkyl
5  or a4 to 7-membered saturated heterocycle containing 1 N, wherein ring A is aitached via

the ring nitrogen {o Y - with the in sifu prepared compound of general formula (XXV1),

O
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1
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- wherein R and m are as defined above for general formula (1).

The procedure is lllustrated in detall in Scheme 11
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A preferred embodiment is, for example, the following:
step a) dichloromethane, triflucroacetic acid, trimethyloxonium tetrafluoroborate, 40°C,
20 t0 40 hours.

15 The methoxybenzazepine derivative of general formula (XXVI) can be prepared

according to the procedure of Scheme 12
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The keto group of the keto ester of general formula (XV1) is protected by a suitable
a,0-Casdiol (step a)) foliowed by reduction of the niiro group of the compound of general
formula {(XXV1) - wherein R and m are as defined above for general formula () and Alk is
C1ealkyl group - to give the compound of general formula OOV (step b)) - wherein R and
m are as defined above for general formula (1) and Allkis Cisalkyl group - the latter is ring-
closed in the presence of a suitable base (step ¢)) to obtain the benzazepine of general
formuta (XXIX) ~ wherein R' and m are as defined above for general formula (1) and Alk is
C4alkyl group - from which the methoxybenzazepine derivative of general formula (XXV1) -
wherein R' and m are as defined above for general formula (1) and Alk is Ci4alkyl group - is
prepared by methylation (step &), and the latter without isolation is reacted with an acid
hydrazide of general formula (1) (step e)) -~ wherein ring B and Y are as defined above for
general formula (1), ring A is a cycloalkyl or a 4- o 7-membered saturated heterocycle
containing 1 N, wherein ring A is attached via the ring nitrogen {0 Y - {0 obtain the compound
of general formula (I-k) - whersin ring B, Y, R" and m are as defined above for general formula
(1) and ring A is a cycloalkyl or a 4- to 7-membered saturated heterccycle containing 1 N,
wherein ring A is attached via the ring nitrogen to Y - after removing the ketal protecting
group (step ) to give the oxo compound of general formula (-} — wherein ring B, Y, R and
m are as defined above for general formula (1) and ring A is a cycloalkyl or a 4- {o 7-
membered saturated heterocycie containing 1 N, wherein ring A is attached via the ring
nitrogen {0 Y - then the latter is reduced (step g)) o obtain the hydroxy derivative of general
formula (I-)) - wherein ring B, Y, R" and m are as defined above for general formula (1) and
ring A is a cyclealkyl or a 4- to 7-membered saturated heterocycle containing 1 N, wherein

ring A is attached via the ring nitrogento Y.
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Preferred embodiments are, for exampile, the following:
step a) trimethy! orthoformate, methanol, ethylene glycol, p-toluenesulfonic acid, 50°C,
50 to 100 hours;
step b) hydrogenation in the presence of a PYC catalyst, toluene, room temperature, 4
to 20 hours;
step ¢} tetrahydrofuran, potassium tert-butoxide, room temperature, 2 to 20 hours;
step d) dichioromethane, trifluoroacetic acid, tnmethyloxonium ietraflucroborate, room
temperature, 20 1o 25 hours;
step ¢) acid hydrazide of formula (1), dichloromethane, 50°C, 6 to 20 hours;
step f) methanol, cc. hydrochioric acid, 70°C, 2 to 8 hours;
step g) methand, sodium borchydride, 0 to 25°C, 2 to 4 hours.
The compounds of formuia (I-K) if desired can also be converied to another compound
of the general formula (1) by known methods with the introduction of new substituents and/or
with the modification, removal of the existing substituents.

The hydroxy derivatives of general formula (I4) prepared from the compound of
general formula {I-1} or the compound of general formula (I-1} If desired can also be converted
to ancother compound of general formula (1) by known methods with the introduction of new
substituents and/or with the modification, removal of the existing substituents and/or with
sali-formation and/or with releasing the base from salts and/or with the preparation of the

anantiomers from the racemic mikiures. This is illusirated in detail in Scheme 13
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Preferred embodiments of step a) of Scheme 13 are, for example, the following:
i} alkyl halide, sodium hydride, tetrahydrofuran or N N-dimethyiformamide, room
temperature, 4 to 20 hours, or
i) acyl chioride, dichloromethane, triethylamine or N N-diisopropylethylamine, room
temperature, 4 to 20 hours, or
i} acyl chloride, pyridine, room temperature, 4 to 20 hours.
Pure enantiomers can be obtained by chiral HPLC from compounds of general

formula (I-)) from which acyl and/or alkyl derivatives can also be prepared.
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In so far as, in the compound of general formuia (1), R? is hydrogen, R® is -NHBoc or

R? and R? jointly represent -O-(CH2)»-O- group and ring A is a 4- to 7-membered saturated

heterocycle containing 1 or 2 N, wherein ring A is attached via a ring nitrogen 1o the triazole

ring of the 56-dihydro-4H-{1,2 4]ltriazolof4,3-8)[1]benzazepine core, the compounds of

5  general formula (1) of the present invention are prepared by reacting compounds of general
formula (XXX)

7N N
Y i
(&
(KXX)
- wherein ring B and Y are as defined above for general formula (H andring Aisa 4-to 7-

membered saturated heterocycle containing 1 or 2 N - and compounds of general formula
10 (XXX

Br N

Y—\N

r]/ S N\s
Rvj\ o
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(OB
- wherein R' is as defined above for general formula (1), R? is hydrogen, R® is -NHBoc or R?

and R? jointly represent -O-(CH2)n-O- group and m is as defined above for general formula
(1.

15 The procedure is illustrated in detall in Scheme 14
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Preferred embodiment of step a) of Scheme 14 is for example, the following:
i} melt (without solvent) at 120-150°C for 3 t0 72 hours.

20 The amine derivatives of general formula OOXX) are either commercially available or

can be prepared according to the methods described in the Examples.

In so far as R? is hydrogen, R® is -NHBoc, the triazolo-benzazepine derivatives of

general formula (XXX can be prepared according o the procedure of Scheme 15
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The compounds of general formula (1V-a) are reacted with formylhydrazine (step a))
and the resulting compound of general formula 0O - wherein R' is as defined for general
formula (1) - is brominated (step b)), thus the bromo derivative of general formula (XXXl-a) is

obtained - wherein R' is as defined above for general formula (1).

Preferred embodimenis are, for example, the following:
step a) formythydrazine, 1,4-dioxane, 90°C, 3 to 10 hours;
step by N-bromosuccinimide, tetrahydrofuran, 70°C, 10 10 80 minutes.

As shown in Scheme 76, the compounds of general formula (XXXl-a) are reacted
with the compound of general formula 000K} (step a)} - wherein ring B and Y are as defined
above for general formula (1) and ring A is a 4- to 7-membered saturated heterocycle
containing 1 or 2 N, wherein ring A is attached via a ring nifrogen to the triazole ring of the
5 8-dihydro-4H-[1,2 4ltriazolo[4, 3-al[1lbenzazepine core - | removing the protecting group
from the resulting compound of general formula (I-0) (step b)), then the thus obtained amine
derivatives of general formula (I-p) - wherein ring B, Y and R’ are as defined above for
general formula (1) and ring A is a 4 1o 7-membered salurated heterocycle containing 1 or 2
N, wherein ring A is altached via a ring nitrogen to the trizzole ring of the 5,8-dihydro-4H-
1.2 4Jtriazolof4,3-a][ 1lbenzazepine core - can be sulfonylated, acylated or alkylated (step ¢})
to obtain the compounds of general formula (I-g) - wherein ring B, Y and R' are as defined
above for general formula () and ring A is a 4- to 7-membered saturated heterocycle
containing 1 or 2 N, wherein ring A is attached via a ring nifrogen {o the triazole ring of the
5,8-dihydro-4H-{1,2 4ltriazolol4, 3-all1]benzazepine core and R’ is optionally substituted C..

salkyl, C{OR” or S{C2)R" as defined under the meaning of R* or R® in general formula ().
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Preferred embodiments are, for example, the following:
step a) meit (without solvent), 120-150°C, 3 to 72 hours;
step b) hydrogen chioride in ethyl acetate, room temperature, 4 to 20 hours;

&

step ¢} i} sulfonyl chioride, pyridine, room temperature, 4 to 20 hours, or
i) sulfonyl chioride, dichloromethane, triethylamine or N A=
diisoprepylethylamine, room temperature, 4 to 20 hours, or
ity acyl chloride, pyridine, room temperature, 4 to 20 hours, or
190 iv) acyt chioride, dichloromethane, triethylamine or N N-diisopropylethylamine,
room temperature, 4 to 20 hours, or
v) acid anhydride, pyridine, room temperature, 4 to 20 hours, or
vi) acid, NN N N-tetramethyl-O-(1H-benzotriazol-1-yhuronium
hexafluorophosphate, N N-dimethylformamide, N N-diisopropylethylamine, room
1% temperature, 4 to 20 hours, or
vii} acid, N-(3-dimethyiaminopropyl)-Nethylcarbodiimide hydrochloride, N N-
diisoprepylethylamine, N A-dimethylformamide, 1-hydroxybenzotriazole hydrate,
room temperature, 4 to 20 hours, or
viii} alkyl halide, sodium hydride, tetrahydrofuran or N N-dimethylformamide,
20 room temperature, 4 10 20 hours, or
X} aldehyde or ketone, 12-dichlorosthane, acelic acid, sodium triacetoxy

borohydride, room temperature, 4 to 20 hours.
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When R? and R® jointly represent -O-{CHz)m-O- group, the triazolo-benzazepine
derivatives of general formula (XXX} can be prepared according to the procedure of Scheme
17

" o OMe f‘ ) \(} ‘
(R e N\
---------- i errenerege
R (_'Lo\ &' f’“\_,-ﬂ\/t?\ i _C<
g,ggHz)m &(CHIM -»(C‘-i am —(r\H m
OO XXV OO OO b-b)
Scheme 17

The methoxybenzazepine derivative of general formula (XXVI obtained in sity from
compound of general formula (XXIX) is reacted with formylhydrazine (steps &) and b)) and
the resulting compounds of general formula (XXXii) - wherein R' and m are as defined above
for general formula () - are brominated (step ¢}), thus the bromo compounds of general

formula Ok} are obtained - wherein R and m are as defined above for general formula
(1.

Preferred embodiments are, for example, the following:
step a) dichioromethane, trifluoroacetic acid, trimethyloxonium tetrafluoroborate, room
temperature, 20 to 25 hours;
step by formyl hydrazine, dichloromethane, 40°C, optionally change of solvent to
dioxane, 80°C, 15 to 40 hours;
step ¢} N-bromosuccinimide, tetrahydrofuran, 70°C, 10 t0 80 minutes.

According to Scheme 18, the compounds of general formula QOO-b) are reacied
with the compounds of general formula (XXX) (step a)) - wherein ring B and Y are as defined
above for general formula (I) and ring A is a 4 to 7-membered saturated heterocycle
containing 1 or 2 N -, the protecting group from the resulting compounds of general formula
(I-n) is removed (step b)), and the resulting keto derivatives of general formula (I-s) are
reduced (step ¢)) - wherein ring B, Y, m and R" are as defined above for general formula ()
and ring A is a 4- to 7-membered saturated heterocycle containing 1 or 2 N, wherein ring A
is attached via a ring nitrogen to the friazole ring of the 5,6-dihydro-4H-[1,2 4linazolo[4,3-
aji1lbenzazepine core - 1o obiain the hydroxy derivatives of general formula (I-1) which may
be acylated or alkylated (step d)}, thus the compounds of general formula (I-u} are obtained
- wherein ring B, Y, R" and R® are as defined above for general formuila (I) and ring A is a 4-
{o 7-membered saturated heterocycle confaining 1 or 2 N, wherein ring A is attached via a
ring nitrogen to the triazole ring of the 5,6-dihydro-4H-[1,2 4liriazolo[4,3-al[1lbenzazepine

core.
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Preferred embodiments are, for exampie, the following:
step a) melt {without solvent}, 130 to 140°C, 3 to 72 hours;
5 step b) methanol, cc. hydrochloric acid, 70°C, 2 to 8 hours;
step ¢} methanol, sodium borohydride, 0 to 25°C, 2 to 4 hours;
step d) i} acyl chioride, pyridine, room temperature, 4 {0 20 hours, or
iy acyl chioride, dichloromethane, triethviamine or AN N-dilsopropylethylamine,
room temperature, 4 to 20 hours, or
190 iy altkyt halide, sodium hydride, tetrahydrofuran or N N-dimethylformamide, room

temperature, 4 to 20 hours.

The hydroxy derivatives of general formula (I-D) if desired can alse be converted to
another compound of general formula (1) by known methods with the infroduction of new
substituents and/or with the modification, removal of the existing substituents and/or with

15 salt-formation and/or with releasing the base from salts and/or with the preparation of the
enantiomers from the racemic mixtures.

In so far as, in the compound of general formula (1), R? is hydrogen, R® is NR*R®and
R* and R® taken together with the N to which they are attached form a heterocycle, the
compounds of general formula () of the present invention are prepared according to the

20 procedure of Scheme 18 in a way that:
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the compounds of general formulae (I-) or (-t} are sulfonylated (step a)) and the resulting
compounds of general formula (I-v) are reacted - wherein ring B, Y, ring A and R are as

defined above for general formula (1) and R” is methyl, triflucromethyl or 4-methylphenyl

(8]

group - with an amine of formula NHR*R?® (step b)) - wherein R* and R® taken together with
the N to which they are aftached form a heterocycle - to obtain the compounds of general
formula (--w). Amines of formula NHR*R® are commercially available or can be synthesized
by known methods.

10 Preferred embodiments are, for example, the following:
step a) i) sulfonyl chioride, pyridine, room temperature, 4 to 20 hours, or
i) sulfonyl chioride, dichloromethane, triethylamine oF N, N-
diisopropylethylamine, room temperature, 4 to 20 hours;
step by NHRR®, N N-dimethylformamide, 60 to 120°C, 4 to 24 hours.

15 in so far as, in the compounds of general formula (1), R? is Cr.salkyl, R® is OR® group,
the compounds of general formula (1) of the present invention are prepared according o
Schemes 20 and 21 in a way that:
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Scheme 20

20 the compounds of general formula (XXXiV} is protected (step a)) to obtain the compounds

of general formula OOXIV) - wherein wherein R' and m are as defined above for general
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formula (1) and PG'is a protecting group {Peter G. M. Wuts: Greene's Protective Groups in
Organic Synthesis: Fifth Edition, Chapter 7. Protection for the Amino Group, pages 895-
1193), preferably 4-methoxybenzyl protecting group - and then the ketal is removed with 2
suitable acid {step b)), and the obtained oxo derivative of general formula POV which is
reacted with a suitable alky! lithium or Grignard reagent (step ¢)) to obtain the compound of
formula general QOXXVI) - wherein R’ is as defined above for general formula (1) and PG’ is
a protecting group, preferably 4-methoxybenzyl protecting group and R?is Ci.aalkyl group.
By protecting the hydroxy group of compounds of general formula OOV (step d)),
protected hydroxy derivatives of general formula OOV - wherein wherein R is as defined
above for general formula (1), PG' is a protecting group, preferably 4-methoxybenzyl
protecting group, R?is Craalkyl group and PG? is a protecting group (Peter G. M. Wuts:
Greene's Proteclive Groups in Crganic Synthesis: Fifth Edition, Chapter 2 Protection for the
Hydroxyi Group, Including 1,2~ and 1,3-Diols, pages 17-471), preferably sily! protecting group
- are obtained. After deprotection (step e)) of the compounds of general formula (KXXVI,
then from the thus obtained compounds of general formula OOKVH) the benzazepine-thione
derivatives of general formula (XXXIX) are prepared with Lawesson reagent (step H),

followed by methylation (step g)) to obtain the compounds of general formula (XL).

Preferred embodiments are, for example, the following:

step a) 4-methoxybenzyichloride, sodium hydride, N N-dimethyiformamide, 0 to 25°C, 3
to 8 hours;

step b) acetic acid, reflux, 8 to 20 hours;

step ¢} i} alkyl lithium, tetrahvydrofuran, (-78)°C, 1 to 4 hours, or
i) R*MgCIxLiCl, tetrahydrofuran, (-20°C) to (-15°C), 1 to 8 hours, or
iiiy R*MgCl, tetrahydrofuran, CeCls, (-78) to 0°C, 12 to 70 hours;

step d) 1H-imidazole, silyi chioride, N N-dimethylformamide, room temperature, 4 1o 20
hours;

step &) 1} ammonium cerium nitrate, water, acetonifrile, 010 25°C, 810 18 hours, or
i) trifiuoroacetic acid, dichloromethane, room temperature, 12 to 24 hours, or
i} trifluoromethanesulfonic acid, dichloromethane, room temperature, 2 to 12
hours;

step ) Lawesson reagent, pyriding, reflux, 4 to 5 hours;

step g iodomethane, potassium carbonate, acetone, room temperature, 4 to 24 hours.

The compounds of general formulae (XXX or (L) are reacted with the compounds of
general formuia (1) (step a) of Scheme 27), to give the compounds of general formula (I-x}

- wherein ring B, Y, ring A and R" are as defined above for general formula (1), PG is a
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protecting group (Pster G. M. Wuis: Greene's Protective Groups in Organic Synthesis: Fifth
Edition, Chapter 2 Protection for the Hydroxyl Group, including 1,2- and 1,3-Diols, pages 17-
471), preferably silyl protecting group, and R?is Cisalkyl group. The protecting group is
removed (step b)) from the resulting compeounds of general formula (I-x) to obtain the

compounds of general formula (I-y).
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Scheme 21

The hydroxy derivatives of general formuia (I-y) if desired can also be converted to another
compound of the general formula () by known methods with the introduction of new
substituents and/or with the modification, removal of the existing substifuents and/or with
salt-formation and/or with releasing the base from saits and/or with the preparation of the
enantiomers from the racemic mixtures, for example using the methods described in step ¢).

Preferred embodiments are, for exampie, the following:

step a) i} reaction of (I} and POCUX) in xyiene at 140°C for 20 to 150 hours, or
i) reaction of (i) and OXKXIX) in n-butanol at 110°C for 20 {o 50 hours, or
i} reaction of (I and SO} in 1,4-dioxane at 110°C for 4 t0 20 hours, or
iv) reaction of (il) and (XL} in xylene in the presence of catalytic hydrogen chioride
at 140°C for 4 to 20 hours, or
v) reaction of (I and (XL) in 1,4-dioxane in the presence of catalytic hydrogen
chioride at 110°C for 4 to 20 hours;

step b) tetrabutylammmonium fluoride, tetrahydrofuran, room temperature, 3 {0 10 hours;

step ¢} i} alkyl halide, sodium hydride, tetrahydrofuran or N N-dimethylformamide, room
temperature, 4 to 20 hours, or
i) acyl chioride, dichloromethane, triethylamine or M N-diisopropylethylamine,

room temperature, 4 to 20 hours, or
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iy acyl chloride, pyridine, room temperature, 4 {o 20 hours.

In so far as, in the compound of general formuta (1), R? is hydrogen, R? is -OCH;
group, the benzazepine-thione derivatives of general formula (lil) can be prepared by the

procedure of Scheme 22
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Scheme 22

The hydroxy group of the compound of general formula (XX!) - wherein R’ is as
defined above for general formula (1) and Alk is C..salkyl group - is methylated (step a)) to
obtain the compound of general formula (XLI) - wherein R' is as defined above for general

160 formula (I} and AlK is Cqaalkyl group. The ester group of the latier is hydrolysed (step b},
then the nitro group of the thus obtained compound of general formula (XLIL - wherein R’ is
as defined above for general formula (1) - is reduced (step ¢)) to give the amine derivative of
general formula (XL - wherein R is as defined above for general formula (1) - which is ring-
closed by means of a reagent capable of forming an amide bond (step d)) to obtain the

15 benzazepine of general formula (XLIV) - wherein R’ is as defined above for general formula
(I} — which is reacted with Lawesson reagent (step €)) to obfain the benzazepine-thione

derivative of general formula {lH-c) - wherein R' is as defined above for general formula (1).

Preferred embodiments are, for exampile, the following:
step &) dichioromethane, 1,8-bis{dimethylamino)naphthalene, trimethyloxonium
20 tetrafluorcborate, room temperature, 20 10 25 hours;
step by sodium hydroxide, methanol, water, room temperature, 4 to 20 hours;
step ¢} hydrogenation in the presence of a PYC catalyst, toluene, room temperature, 4
{0 20 hours;
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step d)  A-(3-dimethylaminopropyl-N-ethylcarbodiimide hydrochioride, NON-
diisopropylethylamine, N N-dimethylformamide, 1-hydroxybenzotriazole hydrate,
room temperature, 4 to 20 hours;

step e) Lawesson reagent, tetrahydrofuran, room temperature, 2 to 20 hours;

5 The compounds of general formula (f-aa) can be prepared by reacting compounds of

general formula (H1-¢) and compounds of general formula () (Scheme 23):

(B
Py
e’ ~La N

NH NH H \/S (\\é:))\";:‘N\N

T - — N . L/
e - O
- -0 N Az

R Ohde r' “‘:\

an OhMe
(it-c) (-a2)

Scheme 23

- wherein ring B, Y, R’ are as defined above for general formula (1), ring A is a cycloalkyl or
10 a4-to 7-membered saturated heterocycle containing 1 N, wherein ring A is attached via the
ring nifrogenfo Y.

A preferred embodiment is, for example, the following:
step a) butanol at 140°C for 20 to 120 hours.

The compound of general formula (f-aa) can also be synthesized from compound of
15 general formula (XLIV) according to the method depicted on Scheme 24,

(B

S YN
- Al
N o " CMe \Q’\/LY/N\N
N N*{ 2 Ny b At
| e — )
R £ R & < /
R ’;j\\,—‘—{\

CMe Chte

e

OMe
(XLIV) (XLV) {-aa)

Scheme 24

The compound of general formula (OXLIV) is methylated with trimethyloxonium
tetrafluorchorate (step a)) and the so obtained compound of general formula (XLV) is reacted

20 in situ with compound of general formula (1) - wherein ring B, Y, R" are as defined above for
qgeneral formula (1), ring A is a cycloalkyl or a 4- to 7-membered saturated heterocycle
containing 1 N, wherein ring A is aitached via the ring nitrogen to Y ~ {step b)) to obtain

cempounds of general formula (I-aa).
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A preferred embodiment is, for example, the following:
step &) dichioromethane, triflucroacetic acid, trimethyloxonium tetrafluoroborate, room
temperature, 20 1o 40 hours;
step b) 1} compound of formula (), dichioromethane, 40°C, 2 to 20 hours

iy compound of formula (1), acetonitrile, reflux temperature, 1 to 10 hours.

The "reagent capable of forming an amide bond" used for the preparation of
compounds of general formulae (X, OXV) and (XLIV) may be, for example,
hydroxybenzotriazole  (HOBty and  N-(3-dimethylaminopropyl)-N-ethyicarbodiimide
hydrochioride (EDC) or O-(benzotriazol-1-yh)-N, NN’ N -tetramethyluronium
hexafluorophosphate (HBTU). The reaction is preferably carried out in the presence of a
base - such as triethylamine or M N-diisopropylethylaming (DIPEA) - in a suitable solvent -
such as N N-dimethylformamide, acetonitrile, hydrocarbons or chiorinated hydrocarbons or
mixtures thereof - at between room femperature and 0°C. The reaction is followed by thin
layer chromatography. The required reaction time is 4 t0 20 hours.

The reagents and detailed process steps required for the above reactions are set
forth in the Examples.

An aspect of the present invention is novel intermediates represented by the general
formulae (ili-a), (ili-b), (-}, ((V-a), (X}, XXV}, (XXX} and (XLiV) synthesised in the
process for preparing the compound of general formula (1) wherein R is as defined above
for general formula (), especially ferf-buiyl (7-chloro-2-ox0-2,3,4,5-tetrahydro-1H-1-
benzazepin-4-ylicarbamate (intermediate 3), terf-butyl (7-chioro-2-thioxo-2,3,4, 5-tetrahydro-
1H-1-benzazepin-4-yhicarbamate (Intermediate 4), ferf-butyl [7-chiore-2-(methylsuifanyl)-
4 5-dihydro-3H-1-benzazepin-4d-yljcarbamate (intermediate 5), tert-butyl-(7-bromo-2-oxo-
2,3,4 5-tetrahydro-1H-1-benzazepin-4-yllcarbamate {(intermediate 32), feri-butyl-(7-bromo-
2-thioxo-2,3,4,5-tetrahydro- 1H-1-benzazepin-4-yl)carbamaie (Intermediate 33), 7-bromo-
1,5-dihydrospiro[1-benzazepine-4,2’-[1, 3]dioxolang}-2(3H}-one (intermediate 36}, 7-chioro-
1,5-dihydrospire[1-benzazepine-4,2’-[1, 3ldioxclane}-2(3H})-one  (Intermediate 53}, 4-{fert-
butyl(dimethyl)silviloxy}-7-chloro-1,3 4, 5-tetrahydro-2H-1-benzazepin-2-one  (Intermediate
62}, 4-{itert-butyi(dimethylsilvlloxy}-7-chioro-1,3,4, 5-tetrahydro-2H-1-benzazepin-2-thione
{intermediale 83), 7-chioro-4-methoxy-1,3,4,5-tetrahydro-2H-1-benzazepin-2-one (step d) of
intermediate 103} or 7-chioro-4-methoxy-1,3 4, 5-tetrahydro-2H-1-benzazepine-2-thione
(Intermediate 103).
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The activity data of each of the compounds of general formula (1) of the present

invention are determined in vitro and in vivo by the methods described below.
Human vasopressin V1a receptor binding assay
Celis and radioligand

The immortalized 1321N1 cell line {(Perkin Elmer, ES-351-M400-UA) constitutively
and stably expressing human vasopressin Via receptor and vasopressin (8-L-Arginine),
[Phenylalanyl-3,4,5-°H(N)] labelled compound (Perkin Eimer Life and Analytical Sciences)

as radioligand were used to determine the affinity of the prepared compounds.
Method

Membrane-preparation. Membrane preparation of immorialized 1321N1 cells
expressing the propagated human Vasopressin Va receptor was made according to Jarvis's
method (Jarvis et al., J Pharmacol Exp Ther 2004, 310:407-18). Cells were suspended in
preparative buffer (50 mM Tris, 1 mM EDTA, 0.1 mM PMSF) and homogenized with glass
homogenizing potter. To separate the raw membrane fraction two consecutive centrifugation
procedures (40,000 g for 20 minutes at 4°C) were executed, then the membrane was taken
into the preparatory buffer during a final washing step, it was divided into aliquots which were

stored at -80°C until the time of measurement.

The protein content of the prepared membrane was determined according to Lowry’s
method using standard dilution line of bovine serum albumin (BSA) (Lowry st al., J Biol Chem
1951, 193:265-75).

Receptor binding test: In the receptor binding assay, the substances with unknown
affinity were used at a minimum of § different concentrations, with 3 parallels at each
concentration. To determine the final affinity value, the results of at least two independent
experiments were taken into account. The assay mixture included the incubation buffer (50
m Tris-HCI, pH 7.4 + 3% BSA), membrane preparation of 1321N1 cells expressing the
human Vasopressin Via recepior (167 pg/mi) and Vasopressin {8-L-Arginine),
[Phenvialanyl-3,4,5-*H(N)] as radioligand (1 nM).

Non-specific binding values were determined in the presence of unlabelled 1.2x10°
M (Arg®)-vasopressin. Sampies were incubated in a total volume of 0.33 mi for 60 minutes at
27°C. Membrane-bound and free ligands were separated by filtration through a 0.5%
polyethyleneimine-impregnated UniFiliter® GF/B™. After drying the filter plates, 40 i
Microscint-20 (Packard) scintillation cockiail was added o the samples. Finally, radicactivity
was measured using MicroBeta? Microplate Counter (Perkin Elmer).
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The ICse data {i.e. the concentration of the unknown substance which displaces 50%
of specific bound radicligand) is calculated from the concentration-displacement curve using
the sigmoid fitling mathematical method y = (A1-A2)/(1+{xH)pi+A2 with Crigin 7.5, software
{OriginLab Corporation, Northampton, USA). During fitling, the asymptotes are not fixed. The
Ki values (inhibition constant) are given with Cheng-Prusoff equation Ki = 1Cse/[1+(L/Kp)]
wherein [L] is the radioligand concentration used in the experiment and [Kp] is the affinity of
the radicactively labelied ligand for the given recepior. The Kp is determined beforehand

using the Scatchard curve.

Functional assay to test compounds on human vasopressin Via receptor expressing

cell line
Cealis

The immortalized 1321N1 cell line (Perkin Elmer, ES-361-M400-UA) constitutively
and stably expressing human vasopressin V1a receptor were used to measure the prepared
compounds. The ordinary secondary messenger pathway of the measured GPCR receptor
was used, the endogencus Gg-associated system.

Method

Using 30,000 cells/plate, compounds were measured on 98-well plates. The buffer
composition of the measurements was the following (expressed in mM): 140 NaCl, 5 KCi, 2
CaClz, 2 MgCly, 10 glucose, 10 HEPES (4-(2-hydroxyethyl)-1-piperazine-ethanesulfonic
acid), 2 probenecid, pH = 7.4. FLIPR Calcium 5 kit {Molecular Devices) was used as
fluorescent dye, the medium was not removed prior to filling with the dye and the cells were
not washed out either before or after. The incubation was performed at room temperature,
the final concentration of DM30 was 1%. The materials to be measured were administered
in 15 to 20 minuies pretreatment, at least two paraliels of each compound in each

concentration was measured.

Fiuorescence signal was used o determine the intraceliular Ca?* level, the reader
was FlexStation 1186, Cytoplasmic Ca®* concentrations were measured by flucrometry using
the FlexSiation 1198 plate reader {excitation: 485 nm, emission: 525 nm}. The fluorescence
signal was logged in every 1.4 seconds for 1 minute. The reference compounds used were
the following: (Arg®-vasopressin as agonist at concentration of ECs, determined for each
plate, and relcovaptan as antagonist at 1 uM. The % of inhibition at each concentration and
the ICs value of the compounds were determined where a concentration line was also
measured.
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The total AVP concentration-response curve was recorded on each plate. The effect
of compounds measured was expressed by percentage of relative inhibition compared io
control response. For the graphic representation of the data, nonlinear four parameter
alignments were applied using SoftMaxPro software according to the following formula: y =
A-DI{A+{CYB+D, wherein: A = 0 and D = 100 - lower / upper fixed asymptotes, v =
percentage of inhibition, x = logarithm of concenirations of the tesied compound, B =
steepness of curve and C — ICsy (the concentration belonging to the 50% inhibition of the
control response). The average 1Cs values were calculatad from at least three independent

measurements in all cases.

Table 1: The effeciiveness of the compounds of the present invention measured in human

vasopressin V1a receptor binding assay and functional assay

K (nM) ICs0 {nM) Ki {ni) iCs0 (M}
Example Exampile
No. on hia on hvia No. on hVia ot hvia
cell line cell line cell line cell line
1 95 21 0.7 4
2 170 22 0.5 2.8
3 2.1 16 23 1 6.4
4 76 825 24 1 7
8 3.8 17 28 2.3 23
8 2 9 26 0.7 4.5
7 2.1 20 27 1.1 7
8 1.3 8.8 28 0.7 5.4
g 0.8 3 28 0.6 54
10 1.8 12 30 1.4 15
11 32 480 31 17 280
12 0.8 9 32 8 85
13 5 45 33 111 480
14 1.1 10 34 52 700
18 0.4 3.7 35 9.7 160
16 3 10 36 36 810
17 2.1 35 37 7 100
18 0.5 1.6 38 2 30
19 0.4 1.8 38 1.4 83
20 0.7 1 40 0.9 8.4
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Ki (nM) ICse {ni) Ki (nM) s (N}
Example Example
No. on hvia on hVia No. on hia on hia
cell line cell line cell line cell line
41 800 N.D. 71 14 22
42 42% at 1uM N.D. 72 7.5 21
43 88 210 73 1.6 33
44 26 480 74 4 2.8
45 38 870 75 3.7 10.4
46 23 410 76 1.1 2.2
47 0.8 2.3 77 1.9 18
48 18 340 78 1.7 12
48 7.5 140 79 71 1855
50 27 20 80 58 520
51 7.8 55 81 0.2 1.4
52 1 60 82 29 445
53 0.3 0.9 83 4.4 44
54 0.6 1.2 84 11.4 72
55 0.3 1.1 85 0.4 1.8
56 0.3 1.2 86 2.2 12
57 0.3 1.8 87 25 57
58 0.3 1.4 88 0.3 0.9
5% 0.8 2.5 8% 0.4 1.8
60 2.0 45 90 10.2 152
61 0.4 25 91 9.1 45
82 0.2 1.1 92 1.9 16
83 0.3 1.4 93 3.2 18
64 0.5 1.1 94 2.0 23
65 0.5 1.0 95 547 22% at 1M
66 0.8 2.2 96 0.2 0.8
67 0.8 2.3 97 122 34% at 1uM
68 9.4 33 98 2.1 39
89 10 139 9% 0.3 2.5
70 0.4 1.2 100 0.2 1.5
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Ki (ni) {Cs0 {ni) Ki{nit) 1Cs0 {1}
Example Exampie

No. on hVia on hvia No. on hVia on hvia

ceill line cell line cefl fine cell line
101 0.2 1.3 131 0.3 0.7
102 59 23 132 0.3 2.5
103 0.2 0.7 133 0.4 6.5
104 0.2 0.8 134 0.2 1.5
105 0.3 1.4 135 2.9 54
106 0.1 1.8 136 0.2 1.6
107 1.0 12 137 0.7 9.2
108 0.2 4.9 138 0.2 5
108 0.4 2.7 139 9.3 130
110 2.1 8.3 140 2.4 57
111 0.3 2.4 141 0.7 8.9
112 45 4 213 142 14.3 225
113 21 305 143 5.0 156
114 26.5 205 144 34 168
115 0.5 0.8 145 12.7 47
116 0.7 2.1 146 3.2 78
117 0.9 4.3 147 1.0 9.4
118 66 251 148 1.2 26
119 27 111 148 0.8 15
120 52 485 150 56 94
121 79 442 151 30 208
122 3 14 152 87 737
123 2.1 8.3 153 20.5 307
124 1.7 5.1 154 0.8 21
125 0.8 2.3 155 0.04 0.7
126 0.8 1.8 156 0.5 9.5
127 2.8 17 187 0.1 0.5
128 2 14 158 62 1510
129 0.5 20 159 8 216
130 2.4 8.1 160 0.4 4.9
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Ko (n} ICs0 (N} Ki (ni) iCse (N}
Exampie Example

No. on hVia on hVia No. on hvia on hVia

cell fine ceil line cell tine cell line
161 1.8 34 191 0.3 2.9
162 0.5 2.9 192 0.8 8.3
163 1.0 6.2 193 0.1 C.9
164 0.3 0.8 194 1.1 22
185 1.5 21 195 0.3 1.6
166 6.2 169 196 0.5 27
167 0.4 2.8 197 0.3 4.1
168 0.4 0.8 198 0.2 0.9
169 0.9 2.3 199 2.2 23
170 15.3 38 200 114 1187
171 0.6 1.2 201 2.9 19
172 0.7 56 202 0.4 1.0
173 1.6 11 203 10.1 210
174 0.7 3 204 0.2 2.7
175 50.5 323 205 0.2 2.7
176 0.4 1.1 208 0.2 0.9
177 0.3 0.8 207 0.3 4.2
178 3.9 19 208 0.1 22
179 0.2 1.4 209 0.2 1.6
180 1.1 4.1 210 56 292
181 0.5 1.8 211 0.7 1.3
182 19 418 212 2.8 34
183 102 2120 213 0.8 55
184 0.6 25 214 66 672
185 4.1 19 215 0.2 37
186 0.4 1.2 216 0.7 1.5
187 88 4750 217 0.3 1.4
188 0.5 53 218 97 1253
189 10 229 219 0.2 22
180 53 108 220 0.4 2.8
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K {(nM} ICse (N} Ki (niM} iCs0 (N}
Example Example

No. on hvia on hVia No. on hvia on hVia

celf line cell line cell line ceil line
221 0.9 9.8 238 0.7 8.2
222 5.8 40 238 1.2 56
223 1.6 8.1 240 0.5 3.1
224 0.7 3.8 241 0.4 2.6
225 48 854 242 0.5 1.8
226 0.5 42 243 0.4 2.8
227 1.0 51 244 25 263
228 0.8 8.1 245 7 130
229 0.4 2.1 248 0.5 34
230 0.7 12 247 5 30
231 1.1 59 248 2.3 22
232 1.3 9.2 249 0.8 7
233 8.9 53 250 2.9 27
234 3.8 57 251 18.5 152
235 0.3 22 252 0.7 8.2
236 0.9 42 253 5 86
237 0.2 1.5

Mouse vasopressin Via receptor binding assay
Cells and radioligand

The immortalized 1321N1 cell line (B2/1321N1 clone) constitutively and stably
axpressing mouse vasopressin Via receptor vasopressin (8-L-Arginine), [Phenylalanyi-
3,4,5-*H(N)] labslied compound (Perkin Eimer Life and Analytical Sciences) as radioligand

were used o determine the affinity of the prepared compounds.
Method

Membrane-preparation: Membrane preparation of immortalized 1321N1 cells
expressing the propagated mouse Vasopressin Via receptor was made according to Jarvis's
method (Jarvis et al., J Pharmacol Exp Ther 2004, 310:407-18). Celis were suspended in
preparative buffer (50 mM Tris, 1 mM EDTA, 0.1 mM PMSF) and homogenized with glass
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homogenizing potter. To separate the raw membrane fraction two consecutive centrifugation
procedures (40,000 g for 25 minutes at 4°C) were executed, then the membrane was taken
into the preparatory buffer during a final washing step, it was divided into aliquots which were

stored at -80°C until the time of measurement.

The protein content of the prepared membrane was determined according to Lowry’s
method using standard dilution line of bovine serum albumin (BSA) (Lowry et al., J Biof Chem
1951, 193:285-75).

Receptor binding test: In the receptor binding assay, the substances with unknown
affinity were used at a minimum of 8 different concentrations, with 3 parallels at each
cencentration. To determine the final affinity value, the results of at least two independent
experiments were taken into account. The assay mixture included the incubation buffer (50
mM Tris-HCI, pH 7.4 + 3% BSA), membrane preparation of 1321N1 celis expressing the
mouse vasopressin V1a receptor (152 ug/mi) and vasopressin (8-L-Arginine), [Phenyialanyi-
3,4,5-*H(N)] as radioligand (~ 35-50% concentration of Kp).

Non-specific binding values were determined in the presence of an unlabelied 1.2x10
¢ M (Arg®)-vasopressin. Samples were incubated in a total volume of 0.33 mi for 80 minutes
at 27°C. Membrane-bound and free ligands were separated by filtration through a 0.5%
polyethyleneimine-impregnated UniFilter® GF/B™. After drying the filter plates, 40
Microscint-20 (Packard) scintillation cockiail was added 1o the samples. Finally, radioactivity

was measured using MicroBeta? Microplate Counter (Perkin Elmer).

The radioligand clamping ability of a substance is determined in at least two
independent experiments. Specific radioligand binding can be defined as the difference
between total and non-specific binding in the presence of a saturation amount of the
uniabelied ligand or different concentrations of the substance to be tested. The resulls are
given as a percentage of inhibition of the specific binding achieved in the presence of the

substance to be tested.

The iCs; data (i.e. the conceniration of the unknown substance which displaces 50%
of specific bound radioligand) is calculated from the concentration-displacement curve using
the sigmoid fitting mathematical method y = {(A1-A2)/(1+{/xe)p)+A2 with Origin 7.5. software
(Origink.ab Corporation, Northampton, USA). During fitting, the asymptotes are notfixed. The
Ki values {inhibition constant) are given with Cheng-Prusoff equation K = [Cs/[1+{L/Kn)]
wherein [L] is the radioligand concentration used in the experiment and [Kp] is the affinity of
the radicactively labelled ligand for the given receptor. The Kp is determined beforehand

using the Scatchard curve.
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Table 2. The binding affinity of certain compounds of the present invention measured in

mouse vasopressin V1a receptor binding assay

Ki {nl)

Example No. on myia

cell line
181
31
24 25
25 353
26 15
53 1.1
54 43
55 21
57 12
62 08
83 13

Human vasopressin V2 receptor binding assay
Cells and radiotligand

The immortalized 1321N1 cell iine {(Perkin Eimer, ES-363-M400UA)(LotNo: 17685208)
stably and constitutively expressing human vasopressin V2 receptor, CHO-K1 cell
membrane expressing human Vasopressin V2 receptor (Perkin Elmer, 611054 1400UA) and
vasopressin (8-L-Arginine), [Phenylalanyl-3,4,5-*H(N)] labelled compound (Perkin Elmer Life
and Analvlical Sciences) as radioligand were used fo determine the affinity of the prepared

compounds.
Method

Receptor binding test: In the receptor binding assay, the substances with unknown
affinity were used at a minimum of 8 different concentrations, with 3 parailels at each
concentration. To determine the final affinity value, the resulls of at least two independent
axperiments were taken into account. The assay mixture included the incubation buffer (50
mM Tris-HCI, pH 7.4 + 3% BSA}, membrane preparation of 1321N1 celis expressing the
human vasopressin V2 receptor (1,82 ug/ml) and Vasopressin (8-L-Argining}, [Phenvialanyl-
3,4,5-°H(N)] as radicligand (~concentration of Kp).
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Non-specific binding values were determined in the presence of an unlabelled 1.2x10
® M (Arg®)-vasopressin. Samples were incubated in a total volume of 0.55 mi for 90 minutes
at 27°C. Membrane-bound and free ligands were separated by filtration through a 0.5%
polyethyleneimine-impregnated UniFilter® GF/B™. After dryving the filter plates, 40 u
Microscint-20 (Packard) scintillation cockiail was added to the samples. Finally, radioactivily

was measured using MicroBeta® Microplate Counter (Perkin Elmer).

The radicligand displacement ability of a substance is determined in at least two
independent experiments. Specific radioligand binding can be defined as the difference
between {olal and non-specific binding in the presence of a saturation amount of the
uniabelled ligand or different concentrations of the substance fo be {ested. The results are
given as a percentage of inhibition of the specific binding achieved in the presence of the

substance to be tested.

The iCe data (i.e. the concentration of the unknown substance which displaces 50%
of specific bound radicligand) is calculated from the concentration-displacement curve using
the sigmoid filting mathematical method y = (A1-A2/(1+{x/ %) pi+A2 with Origin 7.5, software
{Originl.ab Corporation, Northampton, USA). During fitting, the asympiotes are not fixed. The
K: values {inhibition constant) are given with Cheng-Prusoff equation Ki = ICse/[1+(L/Kp)]
wherein [L] is the radioligand concentration used in the experiment and {Ki] is the affinity of
the radioactively labelled ligand for the given receptor. The Kp is determined beforehand

using the Scaichard curve.

Table 3: The binding affinity of certain compounds of the present invention measured in

human vasopressin V2 receptor binding assay on 1321N1 celi line

Kior
Example No. inhibition % at 1uM
on hV2 1321N1 cell line
1 4%
8 3%
8 3050 nM
8 1190 nM
18 255 nM
19 610 nM
20 365 nM
21 35%
24 2190 nM
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25 8%

26 26%

47 366 nM
53 40 nivt
54 662 niM
85 469 nM
57 445 ni
62 53 nM
83 575 nM

Method

Receptor binding assays were performed in at least 8 concenirations, with two or
rather three paraliel samples in each concentration, in at least two independent experiments
using an incubation buffer (5¢ mM Tris-HCI, 5 mM MgClo, pH 7.4 + 0.1% BSA), membrane
preparation of CHO-K1 cells (Perkin Eimer, 6110541400UA} expressing the human
vasopressin V2 receptor (7 ug/ul) and Vasopressin (8-L-Argining), [Phenylalanyi-

3.4,5-3H(N)] as radioligand (~concentration of Kp).

Non-specific binding values can be determined in the presence of an unlabelled 1.2
x 10° M (Arg®)-vasopressin. Samples incubated in a total volume of 0.55 mL for 90 minutes
at 27°C. Membrane-bound and free ligands were separated by filtration through a
polyethyleneimine-impregnated UniFiiter® GF/B™. The filterplates were washed three times
with 0.5 mL of ice-cold washing buffer (50 mM Tris-HCI, pH 7.4). After drying the filter plates,
40 il of Microscint20 {Packard) scintiliation cocktail was added o each well. Finally,
radioactivity was measured using Tri-Carb 2900TR liquid scintiflation analyzer {Perkin

Eimer).

The radicligand displacement ability of a substance is determined in at least two
independent experiments. Specific radioligand binding can be defined as the difference
between {otal and non-specific binding in the presence of a saturation amount of the
uniabelled ligand or different concentrations of the subsiance to be tested. The resulis are
given as a percentage of inhibition of the specific binding achieved in the presence of the

substance to be tested.

The ICss data (i.e. the concentration of the unknown substance which displaces 50%
of specific bound radioligand) is calculated from the concentration-displacement curve using
the sigmoid fitting mathematical method y = (A1-A2)/(1+0dXe)p)+AZ with Origin 7.5. software



10

15

20

28

30

WO 2019/116324 PCT/1B2018/060077
91

(OriginLab Corporation, Northampton, USA). During fitting, the asymptotes are not fixed. The
Ki values {inhibition constant) are given with Cheng-Prusoff equation K = [Cso/[1+{L/Kp)]
wherein [L] is the radicligand concentration used in the experiment and [Kp] is the affinity of
the radicactively labelled ligand for the given receplor. The Kp is delermined beforehand

using the Scatchard curve.

Affinity data (Ki) measured on the 1321N1 cell line expressing human vasopressin
V2 receptor are in very close correlation with K; results generated with CHO-K1 cell line

expressing human vasopressin V2 receptor.

Functional V1ia in vivo test
Animals

Male mice (NMRI, ToxiCoop) weighing 18-40 g were used. Animals were kept at least
S days after delivery, during housing and measurements they were fed and drink ad libitum.
The experiments were permitied by the Local Animal Protection Commitiee and carried out

in accordance with the European Animal Protection Directives (EU Directive 2010/63/EU).
Method

Animal behaviour was measured by an aulomated behavioral analysis system
(LABORAS™) The sensors located below platforms detect the mechanical vibration
generated by the movement of animal, and transform into an electrical signal (Quinn etal., J
Neurosci Methods 2003, 130:83-02). After analyzing signals, the sysiem analyzes the time
spent with the following behavioral parameters: locomotion, immohbility, climbing, grooming.
The grooming algorithm by definition is able to measure the scratching behavioral response.
During the experiment, mice were pretreated with the lest substance or vehicle, and afier the
pretreatment period scratching-inducing compound (s.c. 0.3 mg/kg oxytocin) was
administered, and then the animals were individually placed into measuring cages. Their
behaviour was observed for 1 hour. To reduce the exploratory activity, the animals were
measured after a 1-hour habituation to the cage. The behavicural parameters were

compared {o the parallel measured parameters of the control animals.

The behavioural inhibitory effect of the substances was calculated with average
values of parailel measured vehicle treated groups and presented as the percentage of
inhibition: 0% was expressed as average value of scratching behaviour of vehicle pretreated
animals (and phys. saline s.c. pretreated with vehicle), while 100% was expressed as
average value of scraiching of vehicle prefreated animals that received oxyiocin
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subcutaneously. For statistical analysis one-way analysis of variance (ANOVA) with Tukey

post hoc test were used.

Surprisingly, it has been found that certain compounds of the present invention
produced significant effect on the mouse V1a receptor in vivo functional test.

Tabie 4: The efficacy of certain compounds of the present invention in the mouse in vivo V1a
functional fest: the inhibition of oxytocin-induced scratching behavicur response after 10

mg/kg p.o. pretreatment in mice.

Example | inhibition | Example | inhibition
No. {%s) No. {%e)
64 63 49
106* 86 78
12 34 74 30
23 75 88 79
24 94> 89 50
25 42* 26 49
26 71 99 80
28 89 100 98
53 118 101 108
54 7G 103 71
55 91 104 67
56 92 126 43
57 B4 157 108
58 96 198 41
80 40 204 65
81 41 205 66
82 99

* after i.p. treatment

The prenatal valproate model of autism spectrum disorder (ASD) in rats

The prenatal valproate model has excelient construct and face validity, thus it is a
widely accepted animal model of ASD (Christensen et al, JAMA 2013, 309:1686-1703,
Rouilet et al, Neurcfoxicol Teratol 2013, 36:45-56). In this model, time-mated female Wistar

rats (Harlan, UK) were treated with single-dose of valproic acid (VPA, Lp. 800 mg/kg) on 12.5
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days of pregnancy. After birth and separation, the examined male offsprings were kept under
standard laboratory conditions uniil compiletion of the studies. Four animals were kept
fogether in standard cages at 22-24°C external temperature and in 12-12 hour light-dark
cycle {07.30 a.m. -07.30 p.m.). Food and waler were available ad libitum. After once daily
treatment with the test substance for 7 days and pretreatment on the day of measurement,
the behaviour of the rats was assessed in the social preference test on the 59" or 800
postnatal day. The social preference test is a largely accepted test method for determining
the autistic behaviour of rodents (Nadler et al, Genes Brain Behav 2004, 3:303-314; Bambini-
Junior et al, Brain Res 2011, 1408:8-16). The test consists of two paradigms, the first is the
social approach avoidance test. In this paradigm the social behaviour of examined animals
can be determined with a special three-chamber apparatus. in the apparatus, the contact
behavicur of the conspecific and empty separated area surrounded with a perforated wall
can be examined and compared. Prenatally valproate-treated rats produce autistic behaviour
and spend significantly less lime with seeking response toward conspecific than the in ufero
vehicle-treated control animals. One day later, on the 60" postnatal day, rats were tested in
the social memory and recognition paradigm. In this, the contact behaviowr with a new,

praviously unknown conspecific can be measured compared (o a familiar conspacific.

In the social approach avoidance paradigm valproate treated rats (VPA/NVEH) showed
significant decrease of active time spent with social behaviour compared to the in ufero
vehicle-treated control animals (VEH/VEH). Certain 5,8-dihydro-4H-[1,2 4jiriazolo[4,3-
alitlbenzazepine compounds of the present invention substituled at position & were
unexpectedly effective in this assay and the treatment statistically significantly reversed the
value of VPANEH fo the value of VEH/VEH treated animais.

Rats treated with SAHA (suberoil anilide or vorinostat) used as positive conirol aiso
showed statistically significant increase in time spent with social seeking response (Foley et
al, Eur J FPharmacol 2014, 727:.80-86).

In the social memory recognition paradigm valproate treated rats showed significant
decrease of the active time spent with seeking new, non-familiar animal compared to the in
vtero vehicle-treated control  animals. Certain  5,8-dihydro-4H-[1,2 4Tiriazolo[4,3-
aji1lbenzazepine compounds of the present invention substituled at position 5 made the
behaviour of animals more socialized and were capable to significantly increase the active
time spent with seeking response from the new animails. Unexpectedly, the treatment
reversed the value of VPANEH to the value of VEH/VEH freated animals. Rats treated with
SAHA used as positive conirol alsc showed statistically significant increase in the time spent

with seeking responss.
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Certain compounds of the present invention therefore exhibited significant behavioral
benefits in the present animal model that implies the clinical symptoms of ASD, thus providing

a therapeutic opportunity for the treatment of human ASD symptoms.

Table 5 The effects on aclive contact time in the paradigms of social approach avoidance

and social memory recognition of certain compounds of the present invention

social approach aveidance social memory recognition
active contact active novelty
time [sec] % effect contact time [sec] % effect
Example 26
VEH/NVEH 1471+ 138 1366178
VPANEH 41.1+82 18.0+8.2
VPA/SAHA
5 mg/kg ip. 156.0+86.7 115 18556+ 58 137
VPA/Example 26
1.5 mg/kg ip. 712+ 158 30 837+ 118 66
5 mg/kg i.p. 1164+ 225 75 133.5+ 100 115
15 mglkg i.p. 1487 £ 8.3 107 1419+ 9.1 124

Data presented in the fable are given as mean + standard error of mean(5.E. M.} and rounded
up to one decimal form. The percentages were calculaled from the raw data and rounded up
to integer values (wherein VEH/NVEH = 100%, VPANEH = 0%).

The present invention will be further illustrated by the following embodiments without
limiting the scope of the present invention to them. From the above description part and from
the examples, the person skilled in the art may ascertain the essential features of the
invention and without departing from its essence and scope, may make certain changes and
modifications in order to adapt the invention {o various applications and conditions. As a
resulf, the invention is not imited to the following illustrative examples, but rather to the scope

determined by the appended claims.

In general, the compounds of general formula (1} can be prepared according to the
common general knowledge of the person skilled in the art and/or the methods described for
the working examples and/or intermediates. Solvents, temperatures, pressures and other
reaction conditions can be easily selected by the person skilled in the arl. Starting materials

are commercially available and/or can be easily prepared by the person skilled in the art.
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During the preparation of compounds combinatorial techniques can be used, for example,

where the present intermediate groups are suitable for the use of these methods.

in describing the synthesises, the following terms and abbreviations have been used:
dry = anhydrous

Boc = fert-butoxycarbonyl

DIPEA = N N-diisopropyl-sthylamine

DMAP = 4-dimethylamino-pyridine

DMF = N N-dimethylformamide

EDC = N-(3-dimethylaminopropyl)-Ntethylcarbodiimide hydrochioride
HOBt = 1-hydroxybenzotriazole hydrate

HBTU = N NN Nietramethyl-O-(1 H-benzotriazol-1-yluronium hexafluorophosphate
KoCO0s = potassium carbonate

Lawesson reagent = 2,4-bis{4-methoxyphenyl-1,3,2 4-dithiadiphosphethane-2 4-disulfide
Meldrum’'s acid = 2,2-dimethyl-1,3-dioxane-4,6-dione

MgSO.4 = magnesium sulfate

NaBH4 = sodium borohydride

NaBH(OAC): = sodium friacetoxy borchydride

NaHC O3 = sodium bicarbonate

NaCl = sodium chioride

Na,CQCs = sodium carbonate

NaOH = sodium hydroxide

Na,S04 = sodium sulfate

Pd/C = paliadium on carbon

Phqg = phenylglycine

PYC = platinum on carbon

THF = tetrahydrofuran
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intermediate 1

3-[{fert-butoxycarbonvilaminel-4-(8-chiore-2-nitrophenylibutancic acid

% = NHBoG
G
I

COOH
Method A)

a) 2-[{fert-butoxycarbonyhaminek-3-{5-chlorg-2-nitrophenyhpropancic acid

o
NC,,

& NHBoc
e CCOH
Ci

To a cooled and stirred mixture of 3.03 g (12.4 mmol) of 2-amino-3-(5-chloro-2-
nitrophenylpropanoic acid (N.A. Meanwell et al., J Med Chem 1891, 34:2806-2918), 55 mL
of 1,4-dioxane, 12 mL of water and 12.4 mL of 10% NaDOH solution, 3.35 g of di-terf-butyl
dicarbonate (15.4 mmol} was added and the mixture was stired at room temperature
overnight. After completion of the reaction, the pH of the mixture was adjusted o 7 with 10%
hydrochloric acid solution, and it was concenirated. Dichloromethane was added to the
residue and stirred at room temperature for 1 hour. The precipilated solid was filtered,
washed with dichloromethane, the filtrate was concenirated and the residue was purified by
column chromatography using dichloromethane:methanol=9:1 as eluent. Thus 3.83 g (80%)
of the title product was obtained. M5 (ESI m/z 3671 (M+Na)™.
b} terf-butyl N-[1-(5-chioro-2-nifrophenyli-4-diazo-3-oxobutan-2-yllcarbamate

e

NHEoC
\‘/’

O%\\\\\

R
Ct [y

A mixture of 2.55 g (7.4 mmol) of 2-[{fert-butoxycarbonyhamino}-3-(5-chloro-2-
nitrophenyhpropancic acid, 40 mi of diethyl ether and 1.25 mb (8.0 mmol) of triethyiamine
was cooled to -30°C and 1.15 mbL (8.9 mmol) of isobuty! chioroformate was added dropwise
with stirring. The mixture was stirred at -30°C for 15 minutes, then a solution of 0.7 M
diazomethane in 50 ml of digthyl ether was added dropwise to keep the temperature
between -25°C and -30°C. The mibxture was allowed to warm to 0°C and stirred at this
temperature for 1 hour, then the excess digzomethane was decomposed with acetic acid.
The reaction mixture was diluted with ethyl acelate, the pH was adjusted to 7 with saturated
NaHCQCs solution, the phases were separated and the organic phase was washed with

saturated NaCl solution, dried over anhydrous Na,30s, filtered and concentrated. The
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residue was purified by column chromatography using dichloromethane:methanol=95:5 as
eluent. Thus, 1.72 g (83%) of the title product was obtained. MS (ESD m/z 391.1 (M+Na)*.

¢} 3-{{tert-butoxycarbonyhaminol-4-(5-chioro-2-nitrophenvybbutancic acid

NO2

//' NHBec
~ | /\[

COOH

ci

A midure of 8.26 g (22.4 mmol} of fert-butyl N-[1-(5-chlore-2-nitrophenyi)-4-diazo-3-
oxobutan-2-yljcarbamate, 300 ml of 1 4-dicxane, 80 mL of water and 0.49 g (2.1 mmol) of
silver benzoate was stirred at room temperature for 20 hours, then diluted with 300 mL of
ethyl acetate, 300 ml of 5% hydrochioric acid was added and the phases were separated.
The organic phase was washed with saturated NaCl, dried over anhydrous Na,80,, fillered
and concentrated. The residue was purified by column chromatography using
dichloromethane:methanol=9:1 as eluent. Thus, 528 g (668%) of the title product was

obtained. MS (ESH miz 381.1 (M+Na)*.
Method B}

a) 5-[2-(5-chloro-2-nitrophenyvl)-1-hydroxyethvlidenel-2 2-dimethvl-1,3-dioxane-4 6-diong

Gt

4.925 g (22.84 mmol) of (5-chioro-2-nitrophenyl) acetic acid (Enamine Ltd.} was
dissolved in 250 ml of acetonitrile and 8.95 mb (51.4 mmol) of DIPEA, 279 mg (2.3 mmol)
of DMAP and 3.72 g (25.1 mmol) of Meldrum's acid were added while stirring. After cooling,
3.1 mb (25.1 mmol) of pivaloyt chioride was slowly added dropwise to keep the temperature
below 30°C. The reaction mbdure was stirred for 4 hours at 45°C, then the sclution was
cooled to 0°C and 90 mL of 1A/ hydrochloric acid and 90 mL of water were added. The
precipitated material was filtered, washed with water, and dried. Thus, 8.62 g (85%) of the
title product was obtained as white powder which was used without further purification in the
next step.

b} methyl 4-(5-chiorg-2Z-nitrephenyh-3-oxcbutancate

NG,

ol
A mixiure of .62 g (19.4 mmol) of 5-[2-(5-chloro-2-nitrophenyl)- 1-hydroxyethylidenel-

2, 2-dimethyl-1,3-dioxane-4,8-diong, 70 mL of methanol and 280 ml of toluene was refluxed
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for 3 hours. The mixture was cooled to room temperature, 130 mb of saturated NaCl and 100
ml of ethyl acelate were added, the phases were separated, the organic phase was dried
over anhydrous MgSO., filtered and concentrated. Thus, 5.21 g (88%) of the title product
was oblained as a cream-coloured oil, which was crystallized on standing within a few days.
MS (ESH m/z 2721 (M+H)".

¢y methyl 3-amine-4-{5-chiore-2-nitrophenybbul-2-encate
NG,
r/)/\ | 2 co0Me
I\ NH;

Ci
A mixture of 5.40 g (20 mmol) of methyl 4-(5-chioro-2-nitrophenyl)-3-oxobutanoate,
60 mi. of methanol and 7.8 g {101 mmol) of ammonium acetate was heated at reflux for 5
hours then concentrated. Saturated NaHCO: scolution was added to the residue and
extracted with dichioromethane. The organic phase was dried over anhydrous MgSQOy,,
filtered and concentrated. Thus, 4.85 g (80%) of the iitle product was obtained as vellow
solid. M3 (E8) m/z 271.7 (M+H)".

d} methyi 3-amino-4-(5-chioro-2-nitrophenvhbutanoate

NG,

-

COOMe

o]

11.23 g {(41.5 mmol) of methyl 3-amino-4-(5-chioro-2-nitrophenyhbut-2-enoate was
dissolved in 120 mL of acetic acid and 8.27 g (29.8 mmol) of NaBH(OAc); was added during
cooling and stirring. The mixture was stirred at room temperature for 2 hours and further 6.27
g (29.8 mmol} of NaBH(OAc): was added. The reaction mixture was stirred al room
temperature for 20 hours and poured into ice-cold water. The pH of the midure was adjusted
to 8 with solid K.CO, and extracted with ethyl acetate, the organic phase was dried over
anhydrous MgSQy, filtered and concentrated. Thus, 11.32 g {100%) of the title product was
obtained as yellow oil. MS (ES!) m/z 273.7 (M+H)".

&) methyl 3-[{teri-butoxycarbonvlaminel-4-(5-chioro-2-nifrophenyh butanoate

To a midure of 1132 g (1.5 mmol} of methyl 3Z-amino-4-(5-chiore-2-
nitrophenybhbutanoate, 330 mL of methanol and 6.82 ¢ (82.4 mmol) of NaHCO; 11.329(51.8
mmol) of di-ferf-butyl dicarbonate was added during cooling and stirring and the mixture was

stirred at room temperature for 20 hours. The reaction mixdiure was concenirated, 500 miL of
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water was added to the residue, the precipitated product was filtered, washed with water,
and dried. Thus, 13.83 g (89%) of the title product was obtained as yellow powder. MS (ESH
m/z 395.0 (M+Na)".

f} 3-[{fert-butoxycarbonyliaminel-4-(5-chloro-2-nitrophenylbutancic acid

NCo

’/J,\ ; \EN HBoc
N COOH

o]

To a stirred mixture of 13.83 g (37.1 mmol} of methyl 3-{{{fert-butoxycarbonyhamino]-
4-{5-chioro-2-nitrophenylibutancate, 260 mbL of THF, 130 mL of methanol and 130 mb of
water, 8 g (190 mmol) of lithium hydroxide monchydrate was added while stirred. The
reaction mixture was stirred at room temperature for 20 hours, and then concentrated. 300
mi of water was added io the residue, the pH of the mixiure was adjusted o § with 10%
hydrochioric acid and the mixture was stirred at room temperature for 1 hour. The precipitated
product was filiered, washed with water, and dried. Thus, 13.2 g (99%) of the title product
was obtained. MS (ESH m/z 381.1 (M+Na)".

intermediate 2

4-{2-amino-S-chiorophenyll-3-[{ferf-butoxycarbonyiaminoibutanoic acid

/NHBOC

COOH

Method A}

To a mixiure of 5.28 g (14.7 mmol) of 3-[{fert-butoxycarbonyhamino}-4-(5-chloro-2-
nitrophenylbutanocic acid (Intermediate 1), 140 mL of methanol and 350 mg (1.47 mmol) of
nickel chioride hexahydrate, 1.35 ¢ (35.7 mmol) of NaBH 4 was added under ice-cooling, then
the reaction mixiure was stirred at room temperature for 20 hours. The pH of the reaction
mixture was adjusted to 6 with 10% hydrochloric acid, the mixture was filtered through Celite,
the filtrate was concenirated and the residue was purified by column chromatography using
dichioromethane:methancl=9:1 as eluent. Thus, 2.11 ¢ (44%) of the title product was
ohtained. MS (ESI) m/z 351.2 (M+Na)".

Method B)

To a mixture of 3.0 g (8.34 mmol) of 3-[{tert-butoxycarbonyhamino}-4-(5-chloro-2-
nitrophenylbutanoic acid (Intermediate 1) and 400 mL of toluene, 300 mg of 5% PYC catalyst

was added under argon, then the reaction mixture was stired at room temperature in
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hydrogen atmosphere. After completion of the reaction, the catalyst was fillered through
Celite, washed with methanol, and the filtrate was concentrated. Thus, 2.84 g (96%) of the

fitle product was obtained.

intermediate 3

5 tferi-butyl {7-chloro-2-ox0-2.3.4.5-tetrahvdro-1H-1-benzazepin-4-viicarbamate

H o
~ N-.<
i /

N~

O

NHBoc

A midure of 552 g (16.79 mmol) of 4-(2-amino-5-chlorophenyl)-3-[(tert-
butoxycarbonyhaminclbutanocic acid (Intermediate 2), 60 mL of DMF, 3.9 g (20.34 mmol} of
EDC, 7 mL {40.2 mmol) of DIPEA and 3.08 g (20.1 mmol} of HOBt was stirred at room
10 temperature for 20 hours, then the reaction mixture was concentrated. 100 ml of saturaied
NaHCO; solution was added {o the residue, and the mixture was stirred at room temperature
for 1 hour. The crystalline product was filtered off, washed with water, and dried. Thus, 4.71

g (90%) of the title product was obtained. MS (ES!) m/z 333.1 (M+Na)".

intermediate 4

15 tert-butyl {7-chloro-2-thioxo-2.3.4 5-tetrahydro-1H-1-benzazepin-4-ylicarbamate

H

Jo @

NHBoc

A mixture of 2.35 g (V.56 mmol) of fert-butyl (7-chioro-2-ox0-2,3,4, 5-tetrahydro-1H-1-
benzazepin-4-vlicarbamate (intermediate 3), 65 mb of pyridine and 3.98 ¢ (9.84 mmol} of
Lawesson reagent was shirred at 120°C for 4 hours, then the reaclion mixture was
20  concentrated. 100 mi of saturated NaHCO; solution was added to the residue and the
mixiure was stirred at room temperature for 1 hour. The crystalline product was filtered off,
washed with water, and dried. Thus, 2.32 g (84%) of the title product was obtained. MS (ESH

miz 327.2 (M+H)".

intermediate 8

25 tert-butyl I'7-chloro-2-{imethyisulfanyii-4, 8-dihvdro-3H-1-benzazepin-d-yilcarbamate

Shie
New

boe

NHBoc
A midure of 2.32 g (7.1 mmol) of terf-butyl (V-chloro-2-thioxo-2,3,4,5-tetrahydro-1H-
1-benzazepin-4-yhcarbamate (Intermediate 4), 140 mb of acstong, 1.96 g {14.2 mmol) of
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KoCOs and 1.33 mL (21.4 mmol) of iodomethane was stirred at room temperature for 20
hours. The reaction mixture was concentrated, water was addad to the residue and exiracted
with ethyl acetate, the organic phase was dried over anhydrous Na,%0s, filtered, and
concentrated. Thus, 2.04 g (84%) of the title product was obtained. M3 (ES!) m/z 341.2
(M+H)Y*

intermediate 6

ethvi {5-methoxy-2-nitrophenvilacetate

o
i COOE
Mel \.’/"’;A\/

To a mixture of 10.18 g (80.7 mmol) of potassium-tert-butoxide and 90 mL of dry DMF

a mixture of 3.86 mL (38.3 mmol) of ethyl chlorcacetate, 5.56 g (36.3 mmol) of 4-nitroanisole
(Merck) and 40 mL of dry DMF was added dropwise at 0°C under nitrogen. The resulling
dark purple reaction mixture was stirred at 0°C for 2.5 hours, then 35 mL of 3N hydrochioric
acid was added dropwise and diluted with water. The mixture was exiracted twice with ethyl
acetate, the combined organic phases were washed with aqueous NaCl, dried over
anhydrous Na,S0;, filtered and concentrated. Thus, 7.33 g (84%) of the title product was
obtained as brown oil. MS (ESH m/z 240.2 (M+H)*.

intermediate 7

{5-methoxy-2-nitrophenyilacetic acid

NO,
ri’/f{\\\{ 2
i COOH
MeQ & v

A mixture of 733 g (30.8 mmol) of sthyi (5-methoxy-Z-nitrophenyljacetale

{Intermediate 6), 1.54 ¢ (36,8 mmol) of lithium hydroxide monohydrate, 80 mb of THF and
45 mb of water was stirred at room temperature for 16 hours. The organic solvent was
evaporated and the residue was extracted with ethyl acetate. 40 mL of 1A hydrochloric acid
was added to the aqueous phase, exiracted twice with sthyi acetale, the combined organic
phases were dried over anhydrous Na.S0;, filtered and concentrated. Thus, 2.27 g (35%)
of the title product was obtained. MS (ESH m/z 2281 (M+NH 4™

intermediate 8
5.11-hydroxy-2-{5-methoxy-2-nitrophenyilethylidenel]-2,2-dimethyl-1, 3-dioxane-4,8-

dicne
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To a mixture of 2.27 g (107 mmol} of (&-methoxy-2-nitrophenyl) acetic acid
(Intermediate 7), 40 mi of dry acetonitrile, 1.70 g (11.8 mmol} of Meldrum’s acid, 131 myg
(1.07 mmol) of DMAP and 4.21 mbL (24.2 mmol) of DIPEA, 1.46 mbL {(11.8 mmol)
trimethylacetyl chloride was added dropwise and the reaction mixture was stirred at 40°C for
4 hours. The mixture was cooled 1o 0°C, 26 mL of 1N hydrochloric acid was added dropwise
and diluted with 80 mL of water. The precipitated product was fillered off, washed with water
and dried over phosphorus pentoxide in a vacuum desiccator. Thus, 2.45 g (88%) of the tifle

product was obtained which was used without further purification.

intermediate 9

methyi 4-{&-methoxy-2-nitrophenvil-3-oxobutanoais

NG,

,//'l ; /\P/\CO()Me

(SN Q

OMe

A mixtwre of 245 g (726 mmol) of 5[t-hydroxy-2-(5-methoxy-2-
nifrophenybethylidene}-2, 2-dimethyi-1,3-dioxane-4,6-dione  (Intermediate 8), 10 mL of
methanot and 30 mb of toluene was stirred at 115°C for 1.5 howrs. The mixture was cocled
to room temperature, ethyl acetate and aqueous NaCl were added. The phases were
separated, the organic phase was dried over anhydrous Na S0, filtered and concentrated.
Cyciohexane was added to the residue, stirred for 1 hour and the product was filtered off.
Thus 1.85 g (95%) of the title product was obtained. MS (ES]) m/z 268.2 (M+H)".

Intermediate 10

methyl 3-amine-4-(5-methoxy-2-nitrophenyiibut-2-enoate

NO,

27 NCOCMe
N,

Ohde

A midture of 1.07 g (4 mmol} of methyl-4-(5-methoxy-2-nitrophenyi}-3-oxobutanoate
(intermediate 9), 20 mi of methanol and 6.17 ¢ (80 mmol) of ammonium acetate was stirred
at room temperature for 16 hours. The mixture was diluted with water, stirred for 1 hour, and
the product was filtered off. Thus, 0.82 g (86%) of the tille product was obtained which was

used without further purification.
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Intermediate 11

methyl 3-amino-4-(5-methoxy-2-nitrophenyiibutancate

NG,
=z I “coome
. NH,

OMe

To 9@ mb of acetic acid, 0.67 g (17.8 mmol) of NaBHs was added over 45 minutes
5 while keeping the temperature around 10°C. 0.78 g (3 mmol} of methyl-Z-amino-4-(5-
methoxy-2-nitrophenyl)but-2-encate (Intermediate 10) was added to the resulting mixture
and stirred at room temperature for 1.5 hours. The mixiure was diluted with water during
cooling, then basified with solid KoCO2 and exiracted twice with ethyl acetate. The combined
organic phases were washed with aqueous K,COs» solution and then with agueous NaCl
10 solution, dried over anhydrous Na,80,, filtered and concentrated. Thus, 0.68 g (87%) of the

title product was obtained. MS (ES! m/z 289.2 (M+H)"

intermediate 12
methyl 3-I{fert-butoxycarbonyllaminol-4-{5-methoxy-Z-nitrophenyiibutanocate

Oz
/,' NHBoo
-
=y COOMe
OMe
15 To a mixture of 089 g (286 mmol) of methyl 3-amino-4-(5-methoxy-2-

nifrophenybbutancate {intermediate 11), 20 mb of methanol and 0.7 ¢ (3.22 mmol) di-tert-

butyl-dicarbonate, 0.43 g (5.14 mmol) of NaHCO; was added at 10°C. The reaction mixture

was stirred at room temperature for 1.5 hours, diluted with water, and the precipitated product

was filtered. Thus 0.72 g (76%) of the title product was obtained. M3 (ESI) m/z 3811
20 (MeNa)'.

Intermediate 13

methvl 4-{2-amino-5-methoxyphenyli-3-f{feri-butoxvcarbonvilaminolbutanocate
NH

z

NHBoo
COOMe
OMe
Methvl 0.72 ¢ (2 mmol) of 3-[{fert-butoxycarbonyliaminel-4-(5-methoxy-2-
25 pitrophenybbutancate {Intermediate 12) in 50 mbL of methano!l was hydrogenated in the

presence of 80 mg of 10% Pd/C at room temperature under atmospheric pressure. After
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filtration of the catalyst, the filtrale was concentrated to yield 0.62 g (94%) of the title product.
MS (ESH m/z 338.3 (M+H)".

intermediate 14
teri-butyl {7-methoxy-2-ox0-2.3.4 5-tetrahydro-1H-1-benzazepin-4-vilcarbamate

H o
N\{

NHBoc

| =
MeQO #

05 ¢ (1.7 mmoly of methyl 4-(2-aminc-5-methoxyphenyl)-3-[(fert-
butoxycarbonyhaminol-butanoate {Intermediate 13) was dissolved in 12 mb of methanol and
0.26 mb of 30% methanolic sodium methoxide solution was added, and the mixiure was
stirred at room temperature for 20 hours. 1.7 mbL of 1N hydrochioric acid was added to the
mixture during cooling, diluted with water, and the resulting precipitate was filtered, washed
with water and dried over phosphorus pentoxide in a vacuum desiccator. Thus, 0.4 g (80%)

of the title product was obtained. MS (ES!) m/z 328.2 (M+Na)*,

intermediate 15
tert-butyl {7-methoxy-2-thioxe-2,3,4. 85tetrabvdro-i1H-1-benzazepin-4-viicarbamate

H 5
N\<
Meo’i/l{

NHBoc

A mixture of 0.44 g (1.4 mmol) of fert-butyl (7-methoxy-2-o0x0-2,3,4, 5-tetrahydro-1H-
1-benzazepin-4-yhcarbamate (Intermediate 14), 20 mL of pyridine and 1.34 g (3,3 mmol) of
Lawesson reagent was stirred at 120°C for 4.5 hours. The reaction mixture was cooied to
room temperature, diluted with ethyl acetate, and washed twice with 5% NaHCO; solution.
The organic phase was dried over anhydrous Na:80., filtered and concenirated. Diethyl
ether was added to the residue and the precipitated solid was filtered off after 1 hour of
stirring. The crude product was recrystaliized from 7 mL of ethanol to yield 0.15 ¢ (32%) of
the title product. MS (ESIH m/z 345.2 (M+Na)™.

intermediate 16
5-I1-hvdroxy-2-(5-methvi-2-nitrophenviethylidene}-2, 2-dimethyl-1. 3-dioxane-4,6-

dione
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The title product was prepared from 2-(5-methyl-2-nitrophenyl) acetic acid (Astatech
inc.} according to the method described for Intermediate 8, and was used without further

purification.

intermediate 17
5 methvl 4-(5-methvyi-2-nitrophenvii-3-oxobutanoate

NG

,/' v T cooMe
Cr Y

Ny

The e product  was prepared  from 5-[1-hydroxy-2-(5-methyl-2-
nitrophenybhethylideng}-2, 2-dimethyi-1,3-dioxane-4 &-dione (Intermediate 16) according to

the method described for Intermediate 9, and was used without further purification.

10 intermediate 18

methyl 3-amino-4-(5-methyi-Z-nitrophenylibut-2-encate

\K’\coorvie

NH,

The tiitle product was prepared from  methyl-4-(5-methyi-2-nitrophenyl}-3-
oxobutanoate {Intermediate 17) according to the method described for intermediate 10, and

15 was used without further purification.

Intermediate 18

methyl J-amino-4-{5-methvl-Z-nitrophenviibutancate

NO,

The title product was prepared from methyl-3-amine-4-(&-methyl-2-nitrophenyi but-2-
20 enoate (Intermediate 18) according to the method described for Intermediate 11, and was

used without further purification.

Intermediate 20

methyl 3-[{fert-butoxycarbonyllaminolt-4-{S-methyl-2-nitrophenviibutanocate
NO2

\\1/ COOMe

SNHBoo
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The title product was prepared from  methyl-3-amino-4-(5-methyl-2-
nitrophenyhbutanoate (Intermediate 12} according to the method described for intermediate

12, and was used without further purification.

intermediate 21

methvyl 4-{2-amino-5-methvl-phenvil-3-[{tert-butoxycarbonvilaminolbutanoate
NH,

NHBoo
/

L
\\\r “caoue
The title product was prepared from methyl-3-[(tert-butoxycarbonyhaminol-4-(5-
methyl-2-nitrophenylbutanoate (Intermediate 20) according to the method described for

intermediate 13, and was used without further purification.

intermediate 22
tert-butvl {7-methvyi-2-0x0-2, 3.4, 5-tetrahvdro-1H-1-benzazepin-4-vlicarbamate

“NHBoc

The title product was prepared from methyl 4-(2-amino-S-methyl-phenyl)-3-[(tert-
butoxycarbonyhaminoibutanoate (Intermediate 21) according to the method described for
intermediate 14. MS (ESI) m/z 313.1 (M+Na)™

intermediate 23
fert-butyl {7-methvl-2-thioxo-2.3.4,8-tetrabydre-1H-1-benzazepin-4-vijcarbamate

H

(o]

NHBoc
A midure of 0.71 g (2.4 mmol) of terf-butyl {7-methyl-2-0x0-2,3,4,5-tetrahydro-1H-1-
benzazepin-4-yhcarbamate (Intermediate 22), 25 mbL of dry THF and 0.59 g (1.47 mmol) of
Lawesson reagent was stirred at room temperature for 16 hours. The solveni was evaporated
and the residue was purified by column chromatography using cyclohexane ethyl
acetate=80:20 as eluent to vield 0.42 g (568%) of the title product. MS (ES!) m/z 307 (M+H)"

Intermediate 24

ethyl {5-bromo-2-nitrophenyljacetate
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The fitle product was prepared from 4-nitro-bromobenzene (Combi-Blocks Inc.)
according to the method described for Intermediate 6. MS (ESI) m/z 305.1 (M+NH4)*.

Intermediate 25

{5-bromo-2-nitrophenyl} acetic acid

- NO5
CGOH
Br > ~

The title product was prepared from ethyi-(5-bromo-2-nitrophenyhacetate

{intermediate 24) according o the method described for Intermediale 7, and was used

without further purification.

intermediate 26
5-Ti-hydroxy-2-{5-bromo-2-nitrophenybethyvlidene]-2 2-dimethyl-1,3-dioxane-4 &-

dione

The litle product was prepared from (5-bromo-2Z-nitrophenyl) acetic acid (intermediate
25y according to the method described for Intermediate 8, and was used without further

purification.

intermediate 27

methvl 4-(5-bromo-Z2-nitrophenvil-3-oxobutancate

COOMe

The fitle product  was prepared from 5-[1-hydroxy-2-{5-bromo-2-
nitrophenyhethylidene}-2, 2-dimethyi-1,3-dioxane-4,6-dione {intermediate 26) according to
the method described for Intermediate 8. MS (ESIH miz 335.0 (M+NH4)".

intermediate 28

methyi 3-amine-4-{5-bromoe-2-nitrophenyilibut-2-enoate

NC

% W’\coowle
\\T/ NH,

Br
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The title product was prepared from methyl-4-(5-bromo-2-nitrophenyh-3-
oxobutanoaie (Intermediate 27) according o the method described for Intermediate 10, and

was used without further purification.

intermediate 29
5 methyl 3-amino-4-{5-bromo-2-nitrophenviibutanoate

NC

////JY\[ACOCMe
l\\}\/ NH,

8y

The title product was prepared from methyl-3-amino-4-(5-bromo-2-nitrophenyl)but-2-
enoate (Intermediate 28} according to the method described for Intermediate 11. MS (ESD)

mfz 318.0 (M+H)".

10 intermediate 30
methvl 3-[{fert-butoxvecarbonvilaminol-4-{5-bromo-2-nitrophenviibutanocate

WAWE\ NdHBoc
\K Scoome

Br
The title product was prepared from  methyl-3-amino-4-(5-bromo-2-
nitrophenyhbutancate (intermediate 29} according to the method described for intermediate

15 12, MS (ESI) m/z 439.1 (M+Na)".

intermediate 31
methvl 4~(2—amim-fimbmmG-pheﬂyi)-ﬁ-{{tertmbumxvcarbcnvi}amim]butamam

///\ NHBoco
"OOMS

245 g (587 mmoly of methyl 3-[(lert-butoxycarbonylaminol-4-(5-bromo-2-
20 nitrophenyhbutanoate (Intermediate 30} in 200 ml of luene was hydrogenated at room

temperature under atmospheric pressure in the presence of 0.25 g of 5% PYC catalyst. After

filiration of the catalyst, the filirate was concentrated {o vield 2.15 ¢ {84%) of the title product.
MS (ESH m/z 408.1 (M+Na)*".

intermediate 32
25 tert-butyl {7-bromo-2-oxc-2.3.4 5-tetrahydro-1H-1-benzazepin-4-viicarbamate
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To a miture of 2.15 g (5.55 mmol) of methyl 4-(Z-amino-5-bromo-phenyl)-3-[(tert-
butoxycarbonyhaminolbutanoate {intermediaie 31) and 80 mbL of dry THF 0.68 g (6.11 mmaol)
potassium fert-butoxide was added under nitrogen at 0°C over 30 minutes and the reaction
mixiure was stirred at room temperature for 3 hours. Dry ice was then added, and then the
mixiure was diluted with ethyl acetate and water. The phases were separaied, the agueous
phase was extracted with ethyl acetate, the combined organic phases were washed with
agqueous NaCl sciution, dried over anhydrous Na,SQy, fillered and concentrated. Diethyl
ether was added {o the crude product, stirred for 1 hour at room temperature, filtered and
washed with diethyl ether. Thus, 0.83 g (42%) of the title product was obtained. MS (ESH

fz 4091 (M+Na)™.

Intermediate 33

tert-butyl {7-bromo-2-thioxo-2. 3.4, 8-tetrahydro-1H-1-benzazepin-4-vlicarbamate

NHBoc
A mixture of 0.83 g (2.3 mmol) of terf-butyl (7-bromo-2-0x0-2,3 4, 5-tetrahydro-1H-1-
benzazepin-4-yhicarbamate (Intermediate 32), 28 mL of dry THF and 0.57 g (1.4 mmol) of
Lawesson reagent was stired at room temperature for 16 hours. The solveni was
evaporated, diethyl ether was added {o the residue and the precipitated solid was fitered off
after 1 hour of stirring. Thus, 0.79 g (81%) of the title product was obtained. MS (ESD mvz
371 (M+H)Y"

intermediate 34

methyl [2-(5-brome-2-nitrobenzyil-1,. 3-dicxolan-2-vilacetate
NGQ

Br

o
G)‘"\COOMQ

A mixture of 3.28 g (10.4 mmol) of methyi 4-(5-bromo-2-nitrophenyl)-3-oxobutancate
{intermediate 273, 1.7 mbL of methanol, 118 mg (0.6 mmol) of p-toluene-sulfonic acid
monohydrate, 5.68 mL (52 mmol) of trimethyl orthoformate and 11.6 mL (207 mmol) ethylene
glycol was stirred at 50°C for 86 hours. Agueous Ko CO: solution was added to the reaction

mixture, then extracted twice with ethyl acelate. The organic phases were dried over
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anhydrous Na,SQ04, filtered and concentrated. The residue was purified by column
chromatography using cyclohexane: ethyl acetate=80:20 as eluent. Thus, 2.28 g {81%) of the
fitle product was obtained. MS (ESID) m/z 378.1 (M+NH4)".

intermediate 35
methyl [2-{2-amino-5-bromobenzyll-1, 3-dioxoclan-2-yllacetate

{/Oﬂ_\coome

2.29 g (6.4 mmol} of methyl-[2-(5-bromo-2-nitrobenzyl)-1,3-dioxolan-2-vilacetate
(intermediate 34) in 200 mbL of toluene was hydrogenated at room temperature under
atmospheric pressure in the presence of 0.56 g 5% PYC catalyst. After filiration of the
catalyst, the filtrate was concentrated to vield 2.1 g (100%) of the title product. MS (ES!) m/z
330.0 (M+H)".

intermediate 38
7-bromo-1,5-dihvdrospiroli-benzazepine-4.2’ -1 3ldioxolane]-2{3Hl-one

ful )

]
Br <
0

The title product was prepared from methyl [2-(2-amino-S-bromobenzyl)-1,3-
dioxolan-2-yllacetate (intermediate 35) according to the method described for Intermediate
32. MS (ESH m/z 300.0 (M+H)".

Intermediate 37

sthyl [Z-nitro-5-{trifiuoromethyliphenyllacetate

o NG,
S ?

!
/

F F COOE

7.45 g (66.55 mmol) potassium ferf-buioxide was added o 75 mL of DMF under
stirring and argon. The mixture was cooled o 0°C and a solution of 5.00 g (26.16 mmol) of
1-nitro-d-(irifluoromethylibenzene (Apollo Scientific Ltd) and 2.98 mL (28.00 mmol) of
chioroacetic acid ethyl ester in 25 mb of DMF was added dropwise. A dark purple reaction
mixture was oblained which was stirred at 0°C for 1.5 hours. Under ice-water cooling, 5%
hvdrochioric acid was added to the reaction mixture until the pH of the solution was about 3.
As a result of acidification, the colour of the solution became yellow. The reaction mixture

was exiracted with 3x50 mL of ethyl acetate and the combined organic phases were washed
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with saturated NaHCO; solution and saturated NaCl solution. The solution was dried over
MgSQy, filtered and concentrated. Thus, 8.86 g (85%) of the title product was obtained as
orange cil. MS (ESI) m/z 278.2 (M+H)".

Intermediate 38

2-nitro-S-{triflucromethyiishenyliacetic acid

M0
-

N
=N i

F COOH

6.85 g (24.71 mmol} of ethyl [2-nitro-5-(trifluoromethyiiphenyliacetate (Intermediate

37} was dissolved in the mixture of 100 mL of THF, 50 mL of msthano! and 50 ml. of water.
5.18 g (123.45 mmol) of lithium hydroxide monochydrate was added {o the orange sclution
and the reaction mixiure was stirred at room temperature for 12 hours. The reaction mixiure
was concentrated and after dilution with water the pH was adjusted to about 4-5 with 1N
hydrochloric acid. Orange precipitate appeared which was filtered off {the starting material
of the previous step, 1-nitro-4-(triflucromethylibenzene). Further acidification {(pH = 2)
resulted in further precipitation {expected product), thus the suspension was coocled in an
ice-water bath, the yellow crystalline material was filtered off and washed with a litile water.
The acidic agueous phase was exiracted twice with 30 mL of ethyl acetate, the combined
crganic phases were washed with saturated NaCl solution, dried over MgSQO ., filtered and
concentrated. The yellow product was dried in a drying oven. Thus, 4.88 g (78%) of the title

product was obtained as yellow powder. MS (ESI) m/z does not ionize.

intermediate 38
5-§{1-hydroxy-2-12-nitro-5-{trifluoromethyliphenyilethylidenel-2. 2-dimethyl-1,3-
dioxane-4.6-dione

4.79 ¢ (19.23 mmol} of [2-nitro-5-(trifluoromethylphenvilacetic acid (Intermediate 38)
was dissolved in 250 mL of acetonitrile. 7.54 mL (43.30 mmol) of DIPEA, 3.05 g (21.20 mmol)
of Meldrum’s acid and 0.24 g {1.82 mmol) of DMAPF was added to the solution. With moderate
stirring and measuring the temperature of the solution, 2.61 mbL {21.20 mmol} of
frimethylacetyl chioride was added dropwise in a way that the temperature of the mixture did
not exceed 30°C. The reaction mixture was then stirred at 40°C for 4 hours. The solution was
cooled in an ice-water bath and the pH was adjusted to acidic by the addition of 90 mbL of 1N
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hydrochloric acid. After addition of further 90 mL of water, large precipitation occurred which
was filtered off, washed with mother liguor and then with water. The product was dried in
vacuo using phosphorus pentoxide at recom temperature. Thus, 8.02 ¢ (83%) of the litle

product was obtained as white powder. MS (ES!) m/z decomposes.

Intermediate 40

methyl 4-I2-nitro-8-{triflucromesthyliphenvil-3-oxobutanoats

511 g (13.80 mmol) of 5-{1-hydroxy-2-[2-nitro-5-(trifflucromethylphenyllethylidens}-
2,2-dimethyl-1 3-diokane-4,8-dione (intermediate 39) was dissolved in a mbdure of 88 mb of
methanol and 264 mL of foluene, and the reaction mixture was stirred at 110°C for 3 hours.
After cooling to room temperature, 130 mi of saturated NaCl solution and 100 ml of ethyl
acetate were poured into the solution. The phases were separated and the organic phase
was dried over MgS0,, filtered and concentrated. Thus, 4.09 g (88%) of the title product was
obtained as yellow, waxy material. MS (ESH m/z 306.1 (M+H)+; 323.1 (M+NH.)".

intermediate 41
methylf{2-[ 2-nitro-S-{trifluoromethyviibenzvil-1,. 3-dioxolan-2-yllacetate

N,
R r 2
F I i
ZN
= o,
'd

=]
f

A\ i
g
COOMe

To a mixture of 4.87 g (15.95 mmol) of methyl 4-[2-nitro-5-{trifluoromethylyphenyl}-3-
oxobutanoate {intermediate 40}, 2.46 mL (60.80 mmol) of methanol, 15.00 mL (268.00 mmol)
of ethylene glycol, and 7.48 mL (68.50 mmol) of trimethyl orthoformate, 0.18 g {(0.94 mmol)
p-toluenesuifonic acid monchydrate was added. The reaction mixture was stirred at 50°C for
72 hours, then cooled and 70 mi of saturated Na,C0O; solution and 70 mL of water were
added, which resulted in a highly precipitated mixture. The mixture was exiracted twice with
100 mL of ethyi acetate and the combinad organic phases were washed with saturated NaCl
solution. After drying over MgS0,, it was filtered and concentrated. The residue was purified
by column chromatography using cyclohexane ethyl acetate=4:1 as eluent. Thus, 275 ¢
{49%) of the title product was obtained as light yellow oil. MS (ES!) m/z 316.1 (M+H)+; 367.1
(M+NH,)"
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intermediate 42
methvi{2-[Z2-aminc-8-{triflucromethyiibenzyil-1,3-dicxolan-2-yilacetate

¢ MNH,
A\\Y/ 2

il

B

h

coome

219 g (6.27 mmoly of methyl{2-[2-nitro-5-(Iriflucromethylbenzyll-1,3-dioxolan-2-
yhacetate (Intermediate 41) in 50 mL of toluene was hydrogenated at room temperature
under atmospheric pressure in the presence of 0.219 g 5% PYC catalyst. After filtration of
the catalyst, the filtrate was concentrated {o vield 2.00 g (100%) of the title product as light
orange oil. MS (ESH m/z 320.2 (M+H)".

intermediate 43
T-{trifluoromethyl}-1.8-dihydrospiro[i-benzazepine-4.2’-[1, 31dioxolanel-2{3H}-one

H o]
N,
4
F = I \V/

2.00 g (6.3 mmol) of methyl2-[2-amino-5-(rifluoromethylibenzyl}-1,3-dioxolan-2-
yilacetate (Intermediate 42) was dissolved in 70 mb of dry THF, then under argon the solution
was cooled t0 0°C and 0.78 g (8.91 mmol} of potassium fert-butoxide was added. The dark
coloured solution was stirred at room temperature for 4 hours, then dry ice was added to the
reaction mixture. The solution was concentrated and the residue was purified by column
chromatography using dichioromethane:methanol=985:5 as eluent. Thus, 1.05 g (58%) of the
title product was obtained as white powder. MS (ESI) m/z 288.1 (M+H)".

intermediate 44

methyvl 3-amino-4-{2-nitro-S-{triflucromethyliphenvilibutancate hvdrochloride

MO,
e
ﬁ\j’ COOMe
Xy j NH,
F HT

P NH;
F F

1.00 g (3.3 mmol) of methyl 4-[2-nitro-5-(triflucromethyhphenyil-3-oxobutancate
(intermediate 40) was dissolved in 30 mL of methanol and 2.78 g (36.0 mmol) of ammonium-
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acetate was added. The reaction mixiure was stirred at room temperature for 72 hours. 150
ml. of water was added fo the light brown soiution and exiracied fwice with 70 mb of ethyl
acetate. The combined organic phases were washed with saturated NaCl solution, dried over
MgSQ,, filtered and concentrated, then dried over phosphorus pentoxide in desiccator. Thus
(.96 g (96%) of the tille product was obtained.
b} methyl 3-amino-4-[2-nitro-5-(triflucromethyl phenyilbulancate hydrochioride

2.00 g (9.4 mmol) of NaBH(OAC); was added to 15 mbL of glacial acetic acid at 10°C

under aquecus cooling. A mixture of 0.96 g (3.2 mmol) of methyl 3-amino-4-[2-nitro-5-

(triftuoromethyliphenyilbut-2-enocate in 5 mL of glacial acetic acid was added dropwise {o the
above obtained solution, and the reaction mixture was stirred at room temperature for 2
hours. Then, under cooling with ice-water, 50 mL of water and 50 mL of 30% Na(OH solution
were added to the reaction mixture. The pH was adjusied to approximately 8 with saturated
NaHCO: solution and exiracted twice with 70 mL of ethyl acetate. The combined organic
phases were washed with saturated NaCl solution, dried over Mg3O. and filtered. Calculated
armount of 2.5M hydrogen chioride solution in ethyl acetate solution was added io the filtered
ethyl acelate solution, and the mixture was concentrated. The residue was crystallized by
trituration with diisopropyl ether. Thus, 0.78 g (72%) of the title product was obtained as white
powder. MS (ES!) m/z 307.1 (M+H)"

Intermediate 45

methyl 3-{{fert-butoxycarbonviiaminel-4-[2-nitro-5-(trifluoromethviiphenyilbutancate

NO,

/NHFJoc

CQOMe

0.78 g (2.3 mmol} of methyl 3-amino-4-[2-nitro-5-(trifluporomethyl)phenyllbutancate
hyvdrochioride (Intermediate 44) was dissolved in 20 mbL of methanol. 0.77 g (9.10 mmuoi} of
NaHCO: was added to the so oblained solution and 0.62 g (2.85 mmol} of di-terf-butyl
dicarbonate was added to the suspension under ice-cooling and stirring, then the reaction
mixture was allowed to warm to room temperature and stirred for 16 hours. During the work-
up, 100 mb of water was poured inio the mixiure, then the precipiiated material was filtered,
washed with water, and dried. Thus 0.88 g (V2% of the tille product was obtained as white
powder. MS (ESH m/z 429.2 (M+Na)".

Intermediate 48

3-I{fert-butoxycarbonyilaminol-4-[2-nitro-5-{triflucromethyliphenyllbutanocic acid
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N,
o~ _NHBoC

z H

“COOH

The title product was prepared from methyl 3-[(tert-butoxycarbonylamino}-4-[2-nitro-
5-(friffucromethyl) phenyilbutancate (Intermediate 45) according to the method described in
step f) of Method B) of Intermediate 1. MS (ESI) m/z 415.1 (M+Na)™.

intermediate 47
4-2-amino-5-{trifluocromethyliphenvil-3-l{terf-butoxvearbonyilaminolbutancic acid
NiH,
T
)

"COCH
F F

F

NHBoc

The title product was prepared from 3-[{terf-butoxycarbonyamino]-4-[2-nitro-5-
(triflucromethylphenylibutanoic acid (Intermediate 46) according o the method described
for intermediate 42. MS (E8]) m/z 385.2 (M+Na)™.

intermediate 48
teri-butyl [2-oxo-7-(trifluoromethyll-2. 3. 4 S-tetrahvdro-1H-1-benzazepin-4-
yllcarbamate

A

A
A mixiure of 0.60 g (1.7 mmol} of 4-[2-amino-5-driflucromethyliphenvil-3-[(lert-
butoxycarbonyhamincibutancic acid (Intermediate 47), 20 mb of DMF, 0.60 mL {3.38 mmol}
of DIPEA, 0.30 g (1.99 mmol) of HOBt and 0.38 g {1.9¢ mmol) of EDC was stirred at room

temperature for 16 hours and then concentrated. 30 mL of saturated NaMHCO; solution was

poured o the residue and after a short stirring the precipitated material was filiered, washed
with water, and dried. Thus, 0.49 g (87%) of the tille product was obtained as brown powdsar.
MS (ESI m/z 3671 (M+H)".

intermediate 48
terf-butyl [2-thioxo-7-{triflucromethyii-2. 3.4 5-tetrahydro-iH-1-benzazepin-4-
yilcarbamate
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A mixture of 0.48 g (1.3 mmol) of terf-butyl [2-oxo-7-(triflucromethyl)-2,3,4,5-
{eirahydro-1H-1-benzazepin-4-yilcarbamate (Intermediate 48), 10 mb of pyridine and 0.70 g
{1.7 mmol) of Lawesson reagent was stirred at 120°C for 3 hours. The reaction mixture was
concentrated and stirred at room temperature for 12 hours after addition of 10 mbL of waler
and 20 mL of saturated NaHCGC; solution. The precipitated material was filtered, washed
with water, and dried. Thus, 0.44 g (82%) of the title product was obtained as brown powder

which was used without further purification.

intermediate 50
tert-butyl [2-{methylsuifanyl-7-{triflucromethyil-4, 5-dihydro-3H-1-benzazepin-4-
ylcarbamate

SMe

N
~
Foo Az /{
F NHBoc

=

0.44 g (1.2 mmol) of fert-butyl [2-thioxo-7-(Iriflucromethyl}-2,3,4,5-tetrahydro-1H-1-
benzazepin-4-yijcarbamate (intermediate 49) was dissolved in 30 mi of acetone, and 0.34
¢ (2.44 mmol} of KoCOs was added. 0.23 mbL (3.7 mmol} of iodomethans was added
dropwise {o the reaclion mixture and it was stirred at room temperature for 24 hours. 20 mL
of ethyl acetate was poured to the reaction mixture and the organic phase was first washed
with water, then with saturated NaCl solution, dried over MgSQO,, filtered and concentrated.
Thus, 0.46 g (100%) of the title product was obtained as crange powder. MS (ESI) my/z 375.1
(M+H)*.

Intermediate 51

methyl [2-{§-chloro-2-nitrobenzyil-1.3-dioxolan-2-yllacetate

= o
cx/E \"/’:O%\
N

COOMe

The tille product was prepared from methyl 4-(5-chioro-2-nitrophenyh)-3-
oxobutanoate (step b) of Method B) of Intermediate 1) according to the method described for
intermediate 41. M3 (ESI) nv/z 3161 (MrH)+; 333.1 (M+NH

intermediate 52
methyl [2-{2-amino-S-chiorobenzyll-1, 3-dioxolan-2-yllacetate

/\[NHZ
Ao

g ‘/o
.

COOMe




10

15

20

25

30

WO 2019/116324 PCT/1B2018/060077
117

The title product was prepared from methyl [2-(5-chioro-Z-nitrobenzyl)-1, 3-dioxolan-
2-yilacetate (Intermediate 51) according o the method described for Intermediate 42. MS
{ESH m/z 2861 (M+H)".

Intermediate 583

7-chioro-1.5-dihydrospirell-benzazepine-4.2’-11, 3idioxolaneg]-2(3Hi-one

H o]
M,

LX
E
cl 7 -2

7
O

The title product was prepared from methyl [2-(2-amino-5-chlorobenzyl)-1, 3-dioxolan-
2-yljacetate (Intermediate 52) according o the method described for Intermediate 43. MS
(ESH m/z 2541 (M+H)".

Intermediate 54

tert-butyl 2-{frans-4-(triflucromethylicyclohexviicarbonyithvdrazine carboxyiate

v—% /,...--> Ni4-~NHBoe
F—ftane ~

&_ ~
F — :

2

2.13 g (10.9 mmol) of trans-4-(Iriflucromethyl)cycliohexancarboxylic acid (Manchester
Organics Lid)) was dissolved in 50 mL of DMF. 1.44 g (10.9 mmol) of tert-butylthydrazine
carboxylate, 4.75 mL {27.3 mmol) of DIPEA, 2.00 g (13.10 mmol) of HOBt and 2.51 g (13.1
mmol} of EDC was added to the solution. The reaction mixture was stirred at room
temperature for 36 hours, then concentrated. 40 mb of saturated NaHCO: solution was
added to the residue and after a short stirring the precipitate was filtered, washed with water
and dried in a vacuum oven over phosphorus pentoxide. Thus, 3.35 g (98%) of the fitle
product was obtained as white powder. GC-MS (El) m/z 310.1.

intermediate 55

trans-d-{triflucromethylicyclohexanecarboxylic acid hvdrazide
3 MH~NH
j, 2
] <>’"’<

3.35 g {10.8 mimaoi) of terf-buty 2-{ftrans-4-

{triffucromethylicycliohexylicarbonylithydrazine carboxylate (Infermediate 54) was dissolved

in a mixture of 50 mL of ethyl acetate and 20 mL of ethanol, then 30 mL of 2.5 M hydrogen
chioride solution in ethyl acetate was added. The reaction mixture was stirred at room
temperature for 16 hours, then 150 mL of diethyl ether was added and it was cocled in an
ice-water bath. The precipitated product was filtered and washed with diethyl sther. The

filtered material was stirred with 100 mbL of saturated NaHCO: solution (pH ~ 8), filtered,
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washed with water, and dried in a vacuum oven over phosphorous pentoxide. Thus, 1.77 g
{78%) of the title product was obtained as white powder. GC-MS (El) m/z 210.1

Intermediate 56

tert-butyl 2-[{3.3-difluorccyclobutylicarbonyllhvdrazine carboxviate
-
’\7\~I
L

i a]

\
O NHBoc
The title product was prepared from 3, 3-difluoro-cyclobutane carboxylic acid {Combi-
Blocks Inc.) according to the method described for Intermediate 54. GC-M3 (El) m/z 250.1.

intermediate 57

3. 3-diflucrocyciobutane carboxviic acid hydrazide

e

~-NH
b NH,
o)

The title product was prepared from tert-butyl 2-1(3,3-
difluorocyclobutyhcarbonyllhydrazine carboxylate (Infermediate 56) according to the method
described for intermediate 55. GC-MS (EI) m/z 150.1.

intermediate 58

methyl 4-{5-chioro-2-nitrophenvil-3-hvdroxybutanoate

HO,

f}\ \Er/\r’/\coome
v n
&

313 g (11.5 mmol) of methyl 4-(5-chiore-2-nitrophenyh)-3-oxobutanoate (step b) of
Method B) of Intermediate 1) was dissolved in 100 mL of methanol, the solution was cooled
{0 0°C, and 0.48 g (12.6 mmol} of NaBHs was added o the reaction mixture. The resulling
mixture was stirred at room temperature for 16 hours. The reaction mixture was concenirated
and 100 mb of water was added fo the residus, the pH of the solution was adjusted o about
7 with 5% hydrochloric acid. The agueous phase was extracied with diethyl ether, the organic
phase was dried over MgSQ., filtered and concentrated. Thus, 2.85 g (80%) of the title
product was obltained which was used without further purification in the next step.

intermediate 59
methvl 3-{lterf-butvi{dimethylisilvlloxyi-4-{5-chloro-2-nitrophenyiibutancate
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NG,

Gy [
Dgic
7 —
i
CCOMe

&

136 g (5.0 mmol) of methyl 4-(5-chioro-2-nitrophenyi)-3-hydroxybutanoate
(Intermediate 58) was disscived in 15 mbL of DMF, then 0.85 g (12.4 mmol) of 1H-imidazole
and 0.90 g (6.0 mmol) of terf-butyl dimethylchlorositane was added. The solution was stirred
at room temperature for 24 hours. The reaction mixture was poured into water and the
product was exiracted twice with 50 mL of ethyl acetate. The combined organic phases were
washed with saturated NaCl solution, dried over MgSQO,, fillered and concenirated. The
residue was purified by column chromatography using n-hexane: ethyl acetate=4:1 as eluent.
Fractions containing the expected product were concenirated o yield 1.70 g (88%) of the
title product. MS (ES!) m/z 388.2 (M+H)".

Intermediate 60
3-{teri-butvliidimethylisiiviioxyi-4-(5-chioro-Z2-nitrophenvylibutanocic acid

NG,

i I
AOgi
m j 71\‘

Ci

The title product was prepared from methyl 3-{[tert-butyl{dimethvyi)silylloxy}-4-(5-
chloro-2-nitrophenyhbutanocate (Intermediate 59) according to the method described for
intermediate 38. M3 (ESD miz 374.2 (M+H)".

intermediate 61
4-{ Z-amino-S-chiorophenvih-3-{lterf-butvi{dimethvlisiivlioxyibutancic acid

NH,

d /‘\\,/O\sf'il\
T 7T
5 Scook

The title product was prepared from 3-{{ferf-butyl{dimethyi}silylloxy}-4-(5-chlore-2-
nitrophenybbutancic acid {intermediate 80} according o the method described for
intermediate 42. MS (ESD mi/z 344.2 (M+H)Y".

Intermediate 62

4-{ftert-butvi{dimethylisilvlloxy}-7-chiore-1.3.4.5-tetrahydro-2H-1-benzazepine-2-one

H O

S N~
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The title product was prepared from  4-(2-amino-5-chlorophenyl)-3-{{fert-
butyl(dimethylsilylJoxytbutanoic acid {Intermediate 61} according io the method described
for Intermediate 48. MS (ES1) m/z 326.2 (M+H)".

Intermediate 63
4-{Ttert-butvi{dimethylisibvlloxyi-7-chioroe-1,3.4.5-tetrahvdro-2H-1-benzazepineg-2-

thione

H S

Nw.
R

Az ‘
o’ N ,‘li/‘L-——’
o8

oA

The title product was prepared from 4-{[ferf-bulyl{dimethyi)silvijoxy}-7-chioro-1,3,4,5-
{etrahydro-2H-1-benzazepine-Z-one {Intermediate 62) according 1o the method described for
Intermediate 48. MS (ESH m/z 342.1 (M+H)".

Intermediate 64

methyi frans-4-(pigeridin-1-vimeathvilcyciohexane carboxyiate

-
\,u....<}com

0.30 g (1.8 mmol) of methyl frans-4-formylcyclohexane carboxylate (Synthonix) was

dissolved in 10 ml of 1 2-dichloroethane, and 0.52 mL (5.3 mmol) piperidine and 0.19 mL
(2.4 mmol) acetic acid were added {o the solution. The resulting mixiure was cooled to 0°C
and 1.16 g (5.5 mmoi) of NaBH(OAc); was added, and the mbdure was stirred at room
temperature for 16 hours. Then, 30 mbL of water was added to the reaction mixture and the
pH of the mixture was adjusted to about 9 with Na:CO: solution. The mixture was extracied
twice with 20 ml of dichloromethane, the combined organic phases were dried over
anhydrous MgSQOy, filtered and concentrated. Thus, 0.40 g (85%) of the fitle product was

obtained which was used without further purification.

Intermediate 65

frans-4-(piperidin-1-yimethyilcyciohexane carboxylic acid hydrazide

:._ : NH-NH,

0.40 g (1.7 mmob) of methyl frans-4-(piperidin-1-vimethyl)cyclohexane carboxylate

(intermediate 64) was dissclved in 5 mL of methancl, and the solution was poured into a
pressure-resistant glass reactor. & mi (100 mmol) of hydrazine hydrate was added and the

reaction mixture was sfirred at 75°C for 18 hours. The reaction mixture was concentrated
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and cyclohexane and anhydrous toluene were evaporated off the residue. Thus, 0.38 ¢ (87%)
of the title product was obtained as white powder. GC-MS (El) m/z 239.2.

Intermediate 66

tert-butyl 2-1{4.4-difluorocycichexylicarbonyilhydrazine carboxylate

--NHBoc
E : NH: 0C
F e}

The title product was prepared from 4,4-diflucrocyciohexane carboxylic acid (Combi-
Blocks Inc.) according fo the method described for Intermediate 54. MS (ES!) m/z 301.2
(M+Naj*.

Intermediate 67

4. 4-diflucrocyclohexane carboxylic acid hydrazide

. NH—NHy
a : o

339 g (12.2 mmoly of fert-butyl 2-[(4,4-difluorocyciohexyhcarbonyllhydrazine

carboxylate {intermediate 66) was dissolved in 50 mL of ethy] acetate, then 50 mL of 25 M
hyvdrogen chioride solution in ethyl acetate was added {0 the solution. The reaction mixiure
was stirred at room temperature for 16 hours and then concentrated. 15 mb of
dichloromethane and 15 mb of distilled water was added {o the residue, and the pH of the
aquecus phase was basified with saturated NaHCO; solution, then the midure was
concentrated. The oblained residuse was suspended in sthyl acetate, the insoluble solid was
filiered off, the filirate was dried over MgSQy, filtered and concentrated. Thus, 2.08 g (93%)
of the title product was obtained as white powder. M3 (ESI) m/z 172.2 (M+H)™.

Intermediate 68
ethvi [2-{2-nitrobenzyil-1,3-dioxolan-2-yilacetate

NGz _-COOE
L
o |
N

2.00 g (8.0 mmol} of ethyl 4-(2-nitrophenyl}-3-oxobutanocate (D. Royer et al,
Tefrahedron 2008, 64:96807-8618) was dissoived in 25 mb of oluens, then 445 mL (796

mmol) of ethylene glycol and 0.23 g (1.18 mmol) p-toluenesulfonic acid monohydrate were

addad to the resulting solution. Dean-Stark head was applied to the flask and the reaction
mixture was boiled for 6 hours and then stirred at 50°C for 48 hours. The resuiting mixiure
was concentrated, the residue was mixed with waler and extracled with diethyi ether. The
organic phase was dried over MgS0,, filtered and concentrated. The resulting crude product

was purified by column chromatography using cyclohexane ethyl acetate=4:1 as eluent.
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Thus, 0.68 g (28%) of the title product was obtained as pale yellow oil. MS (ESH m/z 296.2
{(M+H)".

Intermediate 69

ethyi [2-{2-aminobenzyl}-1,3-dioxolan-2-yllacetaie

iz _CO0E

/
SPe

The title product was prepared from ethyl [2-(2-nitrobenzyl)-1,3-dioxolan-2-yllacetate
{Intermediate 88) according to the method described for intermediate 42. MS (ESI) m/z 266.2
(M+H)*.

intermediate 70

1.5-dihvdrospirol1-benzazepine-4,2'-11. 3ldioxolanel-2{3H}-one

I

The title product was prepared from ethyl [2-(2-aminobenzyl)-1,3-dioxolan-2-

yllacetate {Intermediate 69) according to the method described for Intermediate 43. MS (ESI)
mfz 220.2 (M+H)"

intermediate 71
ethyl 3-amino-4-{2-nitrophenylibut-Z2-encate

N

Ry 27 CO0E
Nz NH2

The title product was prepared from ethyl 4-(2-nitrophenyl)-3-oxobutanoate (D. Royer
et al., Tefrahedron 2008, 64:9607-9618) according to the method described in step ¢) of
Method B) of Intermediate 1. MS (ES!) m/z 252,1 (M+H)".

intermediate 72

ethyl 3-amino-4-{Z-nitrophenylibutancate

NO-

5 T NCOOE
NHy

1.29 g (6.1 mmol) of NaBH(OAc); was dissolved in 10 miL of acetic acid and a solution

of 0.51 g (2.03 mmol) of ethyl 3-amino-4-(2-nitrophenylibut-2-enoate {Intermediate 71 in 5
mi of acetic acid was slowly added dropwise 1o the previous solution. The resulting mixture

was stirred at room temperature for 48 hours. Then, the pH was adjusted to 8 with saturated
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NaHCO; solution and extracted with dichloromethane, and then the organic phase was dried
over anhydrous MgSOy, filtered and concentrated. Thus, 0.18 g (37%) of the title product
was obtained as yellow oil. MS (ESIH m/z 253.2 (M+H)".

Intermediate 73

ethyl 3-llert-butoxvearbonvilaminol-4-{(2-nitrophenvlibutanoate

N

COCEL
NHBoc

The tifle product was prepared from ethyl 3-amino-4-(2-nitrophenylibutancate

(Intermediate 72) according {o the method described in step o) of Method B) of Intermediate
1. MS (ESI) miz 375.1 (M+Na)*.

Intermediate 74
3-ftert-butoxvearbonyllaminoel-4-{ 2-nitrophenvilibutancic acid

[Nel

1 = CoOH
> NHBoc

The iitle product was prepared from ethyl 3-[fert-butoxycarbonyhaminol-4-(2-
nitrophenyhbutanoate (Intermediate 73) according fo the method described in step f) of
Method B) of Intermediate 1. MS (ES!) m/z 347.1 (M+Na)".

Intermediate 75

4-{2-aminophenyli-3-{{fert-butoxycarbonyvliaminelbutancic acid

NH
f R “soon
Uz NHE0C

The title product was prepared from  3-flert-butoxycarbonyhaminol-4-(2-
nitrophenybhbutancic acid (Intermediate 74) according to the method described in Method B)
of Intermediate 2. MS (ESH miz 2051 (M+H)".

intermediate 76

fert-butyl (2-0x0-2,3.4 5-tetrahvdro-1H-1-benzazepin-d-viicarbamate

H O
oS
L

NHEBoc

The title product  was prepared from 4-(2-aminophenyl)-3-[(fert-

butoxycarbonyhaminolbutancic acid (Intermediate 75) according to the method described for
Intermediate 3. MS (ESI) m/z 299.0 (M+Na)".

intermediate 77
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fert-butyl {2-thicxe-2,3.4,.5-tetrahydro-1H-1-benzazepin-4-viicarbamate

MHBoc

The title product was prepared from ferf-butyl (2-ox0-2,3,4,5-tetrahydro-1H-1-
benzazepin-d-ylicarbamate {(Intermediate 76) according to the method described for

Intermediate 4, which was used without further purification.

Intermediate 78

frans-4-{pyrrolidin-i-vicarbonylicyciohexane carboxylic acid hydrazide

)
<\N/1'L\
J .t
ﬂ/ Ty,

o

a) methyl frans-4-(pvrrolidin-1-vicarbonyvhcyclohexane carboxvlate

Q
i
4 .
‘COCMe

A mixture of 186 mg (1 mmol} of frans-4-(methoxycarbonyl)cycliohexane carboxylic
acid {Combi-Blocks Inc.), 83.5 pl (1 mmaol) of pyrrolidine, 5 mb of dry DMF |, 348 ull (2 mmol)
of DIPEA, 230 mg (1.2 mmol) of EDC, and 162 mg (1.2 mmol) of HOBt was stirred at room
temperature for 24 hours. Ethyl acetate and aqueous NaHCQO; solution were added to the

reaction mixture. The phases were separated and the agueous phase was exiracted once
with ethyl acetate. The combined organic phases were washed with 1N hydrochioric acid
and water, dried over anhydrous NaS0,, fillered and concenirated. Thus, 180 mg (75%) of
the title product was obtained. GC-ME (El) m/z 230.

b} frans-4-{pyrrolidin-1-vicarbonylcvclohexane carboxylic acid hvdrazide

180 mg (0.75 mmol) of methyl frans-4-(pyrrolidin-1-vicarbonyhoyciohexane
carboxylate, 1.1 mbL of methanol and 1.1 mL of hvdrazine-hydrate were stirred in a pressure-
resistant glass reactor at 75°C for 24 hours. The reaction mibdure was concentrated and
cyclohexane was added, then evaporated off. Thus, 183 mg (76%) of the title product was
obtained. GC-MS (ED m/z 238.

intermediate 79

frans-4-{morpholin-i-vicarbonylicyclochexane carboxylic acid hydrazide

o
sae
o, ... NH
s “NHy
(,“)(’

a) methyt trans-4-(morpholin-4-vicarbonvheyclohexane carboxvlate
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o]

(\\N
§J ;
‘COOGMe

The ftitle product was prepared from frans-4-(methoxycarbonylcycliohexane
carboxyiic acid (Combi-Blacks Inc.) and morpheline according o the method described in
step a) of Intermediate 78. GC-MS (El) m/z 255.

b} frans-4-(Morpholin-1-vicarbonviicvelohexancarboxylic acid hvdrazide

The title product was prepared from methyl  frans-4-(morpholin-4-
yicarbonyijcyclohexane carboxylate according to the method described in step b) of
Intermediate 78. GC-MS (El) m/z 255.

intermediate 80

trans-4-{dimethvlaminolicyciohexane carboxvlic acid hydrazide
i

P!
D ﬁ/NH"NHz

Q

The title product was prepared from methyl frans-4-(dimethylamino)cyciohexane
carboxylate (EP 1 582 521 A1 (05.10.2005) TANABE SEIVAKU CO.) according to the
method described for intermediate 65 MS (ESH m/z 186.3 (M+H)".

intermediate 81

trans-4-imorpholin-4-viicyclohexane carboxylic acid hydrazide
o™

LA

~” S
\U’ T/NH——NH;,

¢
(]

The title product was prepared from methyl frans-4-(morpholin-4-ycyclohexane
carboxylate (EP 1 582 521 A1 (05.10.2005) TANABE SEIYAKU CO.) according to the
method described for intermediate 65. GC-MS (El) m/z 227

intermediate 82
1-{pyrimidin-2-yviiazetidine-3-carboxylic acid hydrazide

ZN
Xy, /‘\ .
N N

\:\

The title product was prepared from methyl 1-(pyrimidin-2-yl)azetidine-3-carboxylate
(WO 2008/124748 A2 (23.11.2008) LEXICON GENETICS INCORP.) according to the
method described for intermediate 65. MS (ESI) m/z 184.2 (M+H)".
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Intermediate 83

1-{pyridin-2-yhazetidine-3-carboxylic acid hydrazide

The title product was prepared from methyl 1-(pyridin-2-yl)azetidine-3-carboxylate
(WQ 2017/007756 A1(12.01.2017) RODIN THERAPEUTICS INC.) according to the method
described for intermediate 85, GC-MS (El) m/z 192

Intermediate 84

ethyl {frans)-3-methyl-2-oxo-1-oxa-3-azaspirei4 Sldecane-8-carboxylate

Intermediate 85

ethyi {(cis)-3-methyi-2-oxo-1-0xa-3-azaspirc[4.51decane-8-carboxylate

Q

-

~===N
MO
COOE

1.8 g {45.0 mmol} of 60% sodium hydride dispersion in oil was suspended in 80 mL
of dry DMF, cooled to 0-5°C, then 6.00 g (26.4 mmol) of a ~1:1 mixture of ethyl (¢is)-2-0x0-
1-oxa-3-azaspircl4. Sldecane-8-carboxylate and ethyi (trans)-2-oxo-1-oxa-3-
azaspiro[4.5]decane-8-carboxylate (WO 2008/002887 A1, (07.08.2008) GLAXO GROUP
LTE.) dissolved in 8C mbL of DMF was added dropwise in such a way that the temperature of

the mixture remained between 0 and 5°C. The reaction mixture was stirred for 20 minutes at
this temperature, then 2.48 mib (39.5 mmol) of iodomethane was added dropwise over 20
minutes. The mixture was stirred for a further hour at 0-5°C, then allowed {o warm to room
temperature and stirred for 3 hours at this temperature. Then, 1.8 mbL (31 mmol) of acetic
acid was added dropwise over 10 minutes, afier stirring for 15 minutes, the reaction mixiure
was concentrated and 90 mb of n-heptane was evaporated off the residue twice. 180 mi of
ethyl acetate, 90 mbL of saturated NaHCO; solution and 20 mL of water were added to the
residue, the phases were separated, the organic phase was washed with 90 mbL of NaCl,
dried over Na:S0., filtlered and concentraled. The residue was purified by column
chromatography using toluene:isopropanol=93:7 as eluent. The appropriate fractions were
concentrated and the residues were crystallized with diisopropyt ether. Thus, 1.38 g (22%)
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of ethyl (frans)-3-methyl-2-oxo-1-oxa-3-azaspirold Sldecans-8-carboxylate {intermediate 84)
and 2.45 g (39%) of ethyl (cis)-3-methyl-2-0xo-1-oxa-3-azaspiro[4.Sldecane-8-carboxylaie
{Intermediate 85) were obtained as white powder. GC-MS (El m/z 241.

Intermediate 86

5 {trans)-3-methyi-2-oxo-1-oxa-3-azaspirol4.51decane-8-carboxvlic acid hydrazide

The title product was prepared from ethyl (frans)-3-methyl-2-oxc-1-0xa-3-
azaspiro[4.5]decane-8-carboxylate (Intermediale 84) according to the method described for
intermediate 85. GC-MS (ED m/z 227,

10 intermediate 87

{cis)-3-methvi-2-0x0-1-0xa-3-azaspirei4. Sldecane-8-carboxyiic acid hydrazide

The title product was prepared from  sthyl  {¢is)-3-methyl-2-ox0-1-0xa8-3-
azaspiro[4.5]decane-8-carboxylate (Intermediate 85) according to the method described for
15 Intermediate 85. GC-MS (El) m/z 227.

intermediate 88
5.f 2-{5-fluoro-2-nitrophenvii-1-hydroxyethylidenel-2, 2-dimethyi-1,3-dioxane-4,6-dione

The title product was prepared from {(5-Huoro-2-nitrophenyljacstic acid {Combi-Blocks
20  Inc.) according to the method described for Intermediate 38. M3 (ESI) nvz 348.0 (M+Nay™.

intermediate 89

methyl 4-{S-flucre-Z-nitrochenvi)-3-oxcbutancate

COOMe




WO 2019/116324 PCT/1B2018/060077
128

The title product was prepared from  5-[2-(&-fluoro-2-nitrophenyl)-1-
hydroxyethylidene}-2, 2-dimethyl-1,3-dioxane-4,8-dicne (Intermediate 88) according to the
method described for Intermediate 40. MS (ESH m/z 273.1 (M+NH4)".

Intermediate 80

5 methyl [2-{5-fluore-2-nitrobenzyll-1. 3-dioxolan-2-yllacetate

NO, COOMe
F:

~

The title product was prepared from methyl 4-(5-fluoro-2-nitrophenyl)-3-oxobutanocate
{Intermediate 89) according to the method described for intermediate 41. MS (ESI) miz 317.2
(M+NH™

10 intermediate 91
methvl [2-{2-amino-5-fluorobsnzyil-1.3-dioxclan-2-vilacetate

ji; //coonm
V,/‘\
- o)

F
The title product was prepared from methyl [2-(5-flucro-2-nitrobenzyl}-1,3-dioxolan-
2-yllacetate {Intermediate 90) according o the method described for Intermediate 42. MS
15 {ESH nm/z 270.2 (M+H)".

intermediate 82
7-flucro-1.5-dihvdrospireli-benzazepine-4,2’ -1, 3ldioxolanel-2{3H)-one

H O
N

= b Lo

F A\

o

The title product was prepared from methyl [2-(2-amino-5-flucrobenzyl)-1, 3-dioxolan-

20 2-yilacetate (Intermediate 81) according to the method described for Intermediate 43. MS
(ESI vz 238.2 (M+H)".

intermediate 83
tert-butvl (8-chiore-5,6-dihvdro-4H-11,2 4ltriazoliol4, 3-all 1ibenzazepine-5-
ylicarbamate
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N
N
N

\ﬁ

NHBoc

164 mg (0.48 mmol} of ferf-butll [7-chioro-2-(methylsulfanyl)-4,5-dihydro-3H-1-
benzazepin-4-vijcarbamate (Intermediate 5) was dissolved in 3 mbL of 1,4-dioxane and the

N

[

resulting solution was heated to 80°C. 145 mg (2.41 mmol) of formyl hydrazide was added
over 4 hours under argon. The reaction mixture was then stirred at 80°C for another 8 hours
and after cooling to room temperature, the solvent was evaporated in vacuo. The residue
was purified by column chromatography using dichioromethane methanol=25.5 as eluent
Thus, 145 mg (95%) of the title product was obtained as white solid. MS (ESH) miz 335.1
(M+H)Y*

intermediate 94
feri-butvi {1-bromo-8-chiore-5,6-dihvdro-4M-11, 2, 4ltriazolof4, 3-gll 1ibenzazenin-5-

ylicarbamate

Br \‘_/’;N\N
W~
cx’ji/z

NHBoc

528 mg (1.58 mmol) of feri-butyl (8-chloro-5 6-dihydro-4H-[1,2 4ltriazolo[4,3-
alltibenzazepin-S-yhcarbamate (Intermediate 93) was dissolved in 35 mb of THF. 822 mg
(3.5 mmol} of M-bromosuccinimide was added and the resulling pale yellow solution was
stirred at reflux for 60 minutes with illumination by an RH-500 type halogen lamp (Tracon
Electric). Al this time, the colour of the solution initially darkened and then gradually became
discoloured. After cooling to room temperature, the solvent was evaporated in vacuo. The
residue was purified by column chromatography using dichioromethane:methanol=87:32 as
eluent. Thus, 592 mg (90%) of the title product was obtained as white solid. MS (ESIH m/z
4151 (M+H)*

intermediate 85
& -chioro-4'H 6 H-spirel1, 3-dioxolane-2 5-[1,2.4ltriazolof4,3-al{1lbenzazepine]

xS

3585 wmg (1405 mmol) of 7-chlore-1,5-dihydrospire]1-benzazepine-4,2'-
[1,3ldioxolane}-2(3H)-one (Intermediate 53) was dissolved in 22 mL of dichloromethane and
11 pl (0. 144 mmol) of rifluoroacetic acid was added. Under argon, 249.4 mg (1.6868 mmol)
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of trimethyloxonium tetrafluoroborate was added and the reaction mixiure was stirred at room
temperature for 24 hours. Al this time, 422.0 mg (7.027 mimol) of formyl hydrazide was added
in & portions at reflux temperature over 4 hours, then the reaction mixture was stirred at reflux
femperature for 15 hours. The reaction mixture was concentrated and the residue was
dissolved in 22 mbL of dioxane and the mixture was stirred at 80°C for 2.5 hours. After cooling
to room temperature, the solvent was evaporated in vacuo. The residue was purified by
column chromatography using dichioromethane methanol=95.5 as eluent. Thus, 248 mg
(64%) of the title product was obtained. MS (ESH m/z 335.1 (M+H)™.

intermediate 96
1-bromo-8-chioro-4'H 6 H-spirol1,3-dioxolane-2,5-[1,2 4itriazolol4, 3~

allilbenzazepine]

BBr.
\Y:‘N\?
{ /,.‘J
N
/ !I
o N /_‘]bo
oo

The title product was prepared from 8-chiore-4'H 6'H-spirg[1,3-dioxolane-2,5-
[1,2 4ltriazolo[4,3-al[ 1ibenzazepine] (Intermeadiate 95) according fo the method described for
Intermediate 94. M3 (ESH my/z 358.0 (M+H)".

intermediate 87

trans-4-{piperidin-1-vicarbonviicvclohexane carboxylic acid hvdrazide

le)
o

B

0

a) methyl frans-4-(piperidin-1-yicarbonyhicyclohexane carboxylate

o]

“"COOMe

The title product was prepared from fans-4-(methoxycarbonyl)cycliohexane
carboxylic acid (Combi-Blocks Inc.) and piperidine according to the method described in step
a) of Intermediate 78. GC-MS (ED m/z 253.

b} frans-4-(piperidin-1-vicarbonvicyclohexane carboxvlic acid hvdrazide

The title product was prepared from methyl  frans-4-(piperidin-i-
yicarbonyl)cyclohexane carboxylate according to the method described in siep b) of
Intermediate 78. GC-MS (El} m/z 253.
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Intermediate 98

7-chioro-1,5-dihvdrospiro[i-benzazepine-4. 2 -[1, 3ldioxane]-2(3H}-cne

H Q

O\_,,_,/
a) methyi [2-(5-chloro-2-niirobenzyh-1.3-dioxan-2-vilacetate

Q
A\

pe==0

/’\\\
/[ =
o COOWe

QF‘V
{ ©

AN
The title product was prepared from methyl  4-(5-chloro-2-nitropheny)-3-
oxobutanoate {step b) of Method B) of Intermediate 1) and 1,3-propanediol according to the
method described for Intermediate 41. MS (ESI) m/z 330.2 (M+H)™.
b} methyl [2-(2-aming-&-chiorobenzyl-1.3-dioxan-2-vilacelate

NH,

The title product was prepared from methyl [2-(5-chloro-2-nitrobenzyl)-1,3-dioxan-2-
vilacetate (step a) of Intermediate 98) according to the method described for Intermediate
42. M3 (ESIH m/z 322.2 (M+Na)™.

o) 7-chioro-1.5-dihydrospire]1-benzazepine-4 2'-[1 3ldioxanel-2(3H)-one

The title product was prepared from methyl [2-(2-amino-5-chlorobenzyl)-1,3-dioxan-
2-vilacetate (step b) of intermediate 98) according o the method described for Intermediate
43. MS (ESH m/z 26881 (M+H)".

Intermediate 99
methyl (5s5.8s)-1-oxo-2-{propan-2-vii-2-azaspircl4.5idecane-8-carboxviate

i o
7

PN
N
\$

and

intermediate 100
methyl (57, 81-1-ox0-2-{propan-2-vil-2-azaspiro{4.8ldecane-8-carboxylate

)\\N-—’éfo
Lj

-~ CCOMe
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A mixture of 0.9 g (4.0 mmol) of dimethyl frans-1-(2-oxoethyhcyclohexane-1,4-
dicarboxylate (WO 2011/143150 A1, (05, 10. 2011) SANQOFN, 40 mi of 1,2-dichiorosthane,
316 yb. (3.71 mmob of isopropylamine and 637 ul. (11.1 mmol) of acetic acid was cooled to
5°C and 2.38 g (11.1 mmol) of sodium triacetoxyborohydride was added to the reaction
mixture at such a rate to keep the internal temperature below 5°C. After completion of the
addition the reaction mixture was stirred at room temperature for 2 h, then diluted with water,
The pH of the mixture was adjusted to 8 by addition of 10% K.CC: solution, the phases were
separated and the water phase was exiracted with dichioromethane. The combined organic
phases were successively washed with 10% K:CO; solution, water and brine, dried over
Na,S0;4, filtered and concentrated. The residue was dissolved in 40 mL of dry THF and 330
mg (2.94 mmol) of potassium teri-butoxide was added. The reaction mixture was stirred at
room temperature for 3 h, then neutralized by addition of solid CO,. After addition of water
the THF was evaporated and the water phase was exiracted with ethyl acetate. The organic
phase was dried over NaS0., filtered and concentrated. The residue was purified by flash
column chromatography using cyclohexane : ethyl acetate = 45:55 mixiure as eluent to yield
56 mg (8%) of methyl (58 8s8)-1-ox0-2-{propan-2-yli-2-azaspiro]4.5jdecane-8-carboxylate
(Intermediate 99) as the first fraction and 172 mg (19%) of methyl (&5r,8n-1-oxo-2-(propan-2-
yh-2-azaspiro[4. 5jdecane-8-carboxyviate (intermediate 100} as the second fraction. GC-MS
{Eh m/z 253.

intermediate 101

{8s.838)-1-0x¢-2-{propan-2-yli-Z-azaspirof4. Sldecane-8-carbohydrazide

)\N-" / 7
L

= N H,

The title compound was prepared methyl (58,85)-1-oxo0-2-{propan-2-yl)-2-
azaspiro[4.5]decane-8-carboxylate (intermediate 99) according to the method described for
Intermediate 85. GC-MS (El) m/z 253.

Intermediate 102

{5r 8r1-1-ox%0-2-(propan-2-vi}-2-azaspiro[4.51decane-8-carbohydrazide

W,
A,

The title compound was prepared from methyl (57,8n)-1-0x0-2-{propan-2-yi)-2-

azaspirc[4.5]decane-8-carboxylate (intermediate 100) according to the method described
for intermediate 65. GC-MS (E!} m/z 253



10

15

20

WO 2019/116324 PCT/1B2018/060077
133

Intermediate 103

7-chioro-4-methoxy-1,3.4,8-tetrahydro-2H-1-benzazepine-2-thione

il S
o
N\ z
-

a) methyl 4-(5-chioro-2-nitrophenyli-3-methoxvbutanoate

NO,

E:LE/AI\COQNGG
L

A mixture of 1.37 g (5 mmol) of methyl 4-(5-chioro-2-nitrophenyl}-3-hydroxybutanoate
{Intermediate 58), 90 mL of dichloromethane, 1.4 g of 4A moilecular sieves, 3.21 g (15 mmoi)
of 1.8-bis{(dimethylaminoinaphthalene and 222 g (15 mmol) of trimethyloxonium
tetrafluoroborate was stirred at room temperature for 20 h, then filtered and the solid material
was washed with dichioromethane. The filtrate was washed with 3M HCI solution and water,
dried over Na,S0., fillered and concenirated. The residue was purified by flash column
chromatography using cyclohexane : ethyl acelate = 65:35 as eluent to yield 1.097g (76%)
of the title compound. MS (ESI) m/z 310.1 (M+Na)™.
b} 4-(5-chioro-Z-nitrophenv}-3-methoxybutancic acid

NG,

=~ \?/\(/\COOH
X Ol
&

A mixture of 052 g (1.8 mmol) of methyl 4-(B-chloro-2-nitrophenyh)-3-
methoxybutanoate (Step a) of Intermediate 103), 5 mbL methanol, 0.9 mL of 4M NaOH and
1.6 mlL of water was stirred at room temperature for 20 h, then the reaction mixiure was
acidified with 1M HCI sclution. The precipitated product was fillered off, washed with water
and dried {o yield 386 mg (78%) of the title compound. MS (ESI) m/z 286.1 (M+Na)™.

¢} 4-(2-aming-5-chiorophenyh-3-methoxybutanoic acid

N,

/J\F/\Y\COOH

. Ol
Cl
The title compound was prepared from 4-(5-chioro-2-nitrophenyl)-3-methoxybutanoic
acid (Step b) of Intermediate 103) according to the method described in Methed B of
intermediate 2. MS (ES!) miz 244 1 (M+H)".

g} 7-chioro-4-methoxy-1.3,.4, 5-tetrahydro-2H-1-benzazepin-Z2-one
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c;"‘i \/)\,
O_——

The title compound was prepared from  4-(2-amino-8-chiorophenyi}-3-
methoxybutancic acid (Step ¢) of intermediate 103} according fo the method described for
Intermediate 3. M3 (ESD m/z 226.1 (M+H)"

5 g} 7-chioro-4-methoxy-1.3.4, 5-tetrahydre-2H-1-benzazepine-2-thione

The title compound was prepared from 7-chloro-4-methoxy-1,3,4,5-tetrahydro-2H-1-
benzazepin-2-one (Step d) of Intermediate 103) according o the method described for
intermediate 23. MS (ESH m/z 242 1 (M+H)".

Intermediate 104
10 7-chloro-1,8-dihvdrospiro[i-benzazepine-4.2'-I'1, 3ldioxepani-2{3H-one

H (s}
N

o
Ci ~ - .
A

a) methyi [2-(5-chioro-2-nitrobenzyh-1.3-dioxepan-2-vilacetate

?
‘}uﬁo

The iille compound was prepared from methyl 4-(5-chloro-2-nifrophenyi}-3-
15  oxobutanoate (Step b) of Method B of intermediate 1) and 1,4-butanediol according to the
method described for intermediate 41. MS (ESI) m/z 3668.1 (M+Na)".

b)Y methyl [2-(2-amine-5-chiorobenzvl-1. 3-dioxepan-2-vilacetate

NH,

! ~
o \/ \ COOMe
O \,,/
e Y
(o}

o
The title compound was prepared from methyl [2-(5-chloro-2-nitrobenzyl)-1,3-
20 dioxepan-2-yllacetate (Step a) of Intermediate 104) according to the method described for
Intermediate 42 and it was used without further purification in the next step.

¢} 7-chioro-1,5-dihvdrospirol1-benzazepine-4.2'-[1 31dioxepanl-2{3H)-one
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The ftitle compound was prepared from methyl [2-(2-amino-5-chiorobenzyh-1,3-
dioxepan-2-yllacetate (Step b) of Intermediate 104) according to the method described for
Intermediate 43. MS (ESI) m/z 282.1 (M+H)".

intermediate 105
5 terf-butyl [2-{imethvisulfanvii-4.5-dihvdro-3H-1-benzazepin-4d-vilcarbamate

The title compound was prepared from feri-butyl (2-thioxo-2,3,4,5-tetrahydro-1H-1-
benzazepin-4-ylicarbamate (Intermediate 77) according to the method described for

intermediate 5 and it was used without further purification in the next step.

10 intermediate 106
fert-butyl [7-fluore-2-{methylisulfanvii-4.5-dihydro-3H-1-benzazepin-4-vilcarbamate

-
f . N
NHBac

a) methyt 3-amino-4-(5-fluore-2-nitrophenylibut-2-enoate

15 The title compound was prepared from methyl 4-(5-fluoro-2-nitrophenyi}-3-
oxohutanoate {Intermediate 89) according to the method described in Step ¢) of Method B
of Intermediate 1 and it was used without further purification in the next step.

b} methyl 3-aming-4-(5-flucro-2-nitrophenyhbutanoate

NG,

/’IV{/\{/'\ COOMe
\ H

NH,

20 The title compound was prepared from methyl 3-amine-4-(5-fluoro-2-nitrophenylibut-
2-enoate (Step a) of Intermediate 108) according o the method described in Step d) of
Method B of Intermediate 1 and it was used without further purification in the next step.

¢} methyl 3-[{fert-butoxycarbonvhaminol-4-(5-flucro-2-nitrophenyh butanoaie

NO,

)\\/ NHEBoC
Y
Sy

\T COOMe
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The ftitle compound was prepared from methyl 3-amino-4-(5-fluoro-2-
nitrophenyhbutanoate (Step b) of Intermediate 108) according to the method described in
Step e) of Method B of intermediate 1. MS (ES) m/iz 378.1 (M+Na)"

o) methyl 4-(2-amino-5-fluorophenyl)-3-[{fert-butoxycarbonvl aminolbutancate

NH,

i‘f//!\F’/\\[NHBOC

\\\\T/ COCMe

The title compound was prepared from methyl 3-[(fer-butoxycarbonyliamino}-4-(5-
fluoro-Z-nitrephenylibutancate (Step ¢} of Intermediate 106) according to the method
described for Intermediate 31 and it was used without further purification in the next step.

&) fert-buiyl (7-fluoro-2-oxe-2.3 4 5-telrahvdro-1H-1-benzazepin-4-vlicarbamate

H 0
\N\./
i\

F/!/

NHBoc

The title compound was prepared from methyl 4-(2-amino-5-fluorophenyl)-3-[(ferf-
butoxycarbonyhaminolbutanoate (Step d) of intermediate 106) according fo the methed
described for Intermediate 32. MS (ESH m/z 317.1 (M+Na)*.

) ferf-butyl (7-fluore-2-thioxo-2.3 4, 5-tetrahydro-1H- 1-benzazepin-4-ylicarbamate

- ;‘,_\j
SO

NHBoC

The title compound was prepared from f{erf-butyl (7-fluore-2-ox0-2,3,4, 5-tetrahydro-
1H-1-benzazepin-4-ylicarbamate (Step e) of Intermediate 108) according o the method
described for Intermediate 33 and it was usead without further purification in the next step.

q fert-buiyl [7-fluoro-2-(methyisulfanyh-4 5-dihydro-3H- 1-benzazepin-4-vilcarbamate

The title compound was prepared from ferf-butyl (7-fluore-2-thioxe-2,3,4,5-
tetrahydro-1H-1-benzazepin-4-yhcarbamate (Step ) of Intermediate 108) according to the
method described for Intermediate 5 and it was used without further purification in the next
step.

Intermediate 107

trans-4-H4-methyipiperazin-1-vijcarbonyllcyciohexanecarbohydrazide

Q
-~ N ""'H/NH*NHZ

o]

a) methyl frans-4-[{4-methvipiperazin-1-viicarbonyllcvclohexanecarboxylate
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The title compound was prepared from frans-4-(methoxycarbonylcyclohexane
carboxylic acid and 1-methylpiperazine according to the method described in Step a) of
intermediate 78 and it was used without further purification in the next step.

b} frans-4-{{4-methyipiperazin-1-viicarbonvilcyciohexanecarbohvdrazide

The title compound was prepared from methyl frans-4-[(4-methylpiperazin-1-
vhcarbonyllcyclohexanecarboxylate (Step a) of Intermediate 107} according to the method
described in Step b) of Intermediate 78 and it was used without further purification in the next
step.

intermediate 108
1-ftetrahvdro-2H-pyran-d-viipiperidine-4-carbohvydrazide

J— Nt
{0

The title compound was prepared from ethyi 1-(tetrahydro-2H-pyran-4-yhpiperidine-
4-carboxylate (WO 2016/138532 A1 (01.09.2018) VERSION CORPORATION) according 1o
the method described in Step b) of Intermediate 78 and it was used without further purification

in the next step.

intermediate 109

138 -tetrahvdrofuran-3-vilpiperidine-4-carbohydrazide

NH~NH,

o /
00 '

. N Yy

T Ymooom

A mpdure of 193 ¢ ({7.87 mmol) of (GR)-tetrshydrofuran-3-yl 4
methylbenzenesulfonate (WO 2016/91778 A1 (18.06.2018) EVOTEC AG), 2.46 mL (15.9
mmol} of ethyl piperidine-4-carboxylate, 39 mL of acetonitrile and 4.4 g (31.9 mmol} of KoCO0:
was stirred at 70°C for 24 h, then cooled to room temperature and diluted with ethyl acetate.
The so obtained mixture was washed with water and this water phase was discarded. The
organic layer was washed with 1M HCI solution and this acidic water phase was alkaiified
with 10% K.CQ: sclution, extracted with ethyl acetate, the combined organic layers were
dried over Na,S0,, filtered and concentrated. The residue was purified by flash column
chromatography using dichloromethane | methancl = 91:9 as eluent fo vield 603 mg (27%)
of the title compound. GC-MS (El) m/z 227
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b} 1-[{35)-tetrahvdrofuran-3-viipiperidine-4-carbohydrazide

The title compound was prepared from ethyl 1-[(38)-tetrahydrofuran-3-ylijpiperidine-
4-carboxylate (Step a) of Intermediate 109) according to the method described in Step b) of

Intermediate 78 and it was used without further purification in the next step.

Intermediate 110

1-[(3R)-tetrahydrofuran-3-yiipiperidine-4-carbohydrazide

e NH-NH,
(ol :
i AN \

| — [e]

a) ethvl 1-[(3R)-tetrahvdrofuran-3-vilpiperidine-4-carboxylate

o
TS, COCE!
L

The title compound was prepared from  (38)-tetrahydrofuran-3-vi 4~
methylbenzenesulfonate (WO 2015/81778 A1 (16.06.2018) EVOTEC AG) according to the
method described in Step a) of Intermediate 109. GC-MS (El} m/z 227.

b} 1-[{(3R)-tetrahvdrofuran-3-viipiperidine-4-carbohvydrazide

The title compound was prepared from ethyl 1-[(3R)~tetrahydrofuran-3-vllpiperidine-
4-carboxylate (Step a) of Intermediate 110) according o the method described in Step b) of

Intermediate 78 and it was used without further purification in the next step.

Intermediate 111

ethyl cis-4-{4-methvipiperazin-1-vlicvclohexanecarboxyiate
/ N

..... N - o0 COOE

and
intermediate 112

ethyl frans-4-{4-methvipiperazin-i-vilcyclohexanecarboxyiate

A mixture of 1.27 mbL (8 mmol) of ethyl 4-oxocyclohexanecarboxylate, 887 yl (8
mmol} of 1-methyipiperazine, 4 mb of methanol and 20 mi. of dichloromethane was cooled
to 5°C and 3.39 g (16 mmol) of sodium triacetoxyborohydride was added {o the reaction
mixture at such a rate to keep the internal temperature below 5°C. After completion of the
addition the reaction mixture was stirred at room temperature for 24 h, then concenirated.
The residue was dissolved in 1M HCI sclution and extracted with dichloromethane. The acidic
water phase was alkalified with 10% K,CQCa solution, extracted with ethyl acetate, the
combined organic layers were dried over NaS0,, filflered and concenirated to vield 840 mg
(30%; of the iitle compounds as a mixture. GC-MS (El) m/z 254



10

15

20

25

WO 2019/116324 PCT/1B2018/060077
139

Intermediate 113

cis-4-{4-methylpiperazin-1-vlicyciohexanecarbohydrazide

NH-NH,
------ O-0O
\\......./ N— o
and

Intermediate 114

trans-4-(4-methylpiperazin-i-vilcyclohexanecarbohydrazide

The title compounds were prepared from a mixture of sthyl cis-4-(4-methylpiperazin-
1-vhcyclohexanecarboxylate (intermediate 111) and ethyl frans-4-(4-methylpiperazin-1-
yhcyclochexanecarboxylate (intermediate 112) according to the method described in Step b)
of Intermediate 78. GC-MS (El) m/z 240.

Intermediate 115
1-{pyridin-3-vimethyvlipyrrolidine-3-carbohvdrazide

Ry
O
N/
N
\

o MNH,

a) methyt 1-(pyridin-3-vimethvhpyrrolidine-3-carboxylate

["\\r\w/

t

.

N¢ ?

COCOMe

The title compound was prepared from methyl pyrrolidine-3-carboxylate and pyridine-
3-carbaldehyde according (o the method describad for intermediate 111 and 112 and it was
used without further purification in the next step.

b)Y 1-{pyridin-3-vimethyhpyrrolidine-3-carbohydrazide

The title compound was prepared from methyl 1-(pyridin-3-yimethyDpyrrolidine-3-
carboxylate (Step a) of intermediate 115) according o the method described in Step b) of
Intermediate 78. GC-MS (El) m/z 220

intermediate 116
1-{pyridin-Z2-yvimsthylipyrrolidine-3-carbohvdrazide

Sy
L\:}N 4
~NH
AY
N

&} NH,

&) methyt 1-(pyridin-Z-vimethyhpyrrolidine-3-carboxylate
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The title compound was prepared from methyl pyrrolidine-3-carboxylate and pyridine-
2-carbaldehyde according to the method described for Intermediate 111 and 112. M3 (ES))
m/z 221.2 (M+H)Y"

5 b} 1-{pvridin-2-vimethyhpvrrolidine-3-carbohydrazide

The title compound was prepared from methyl 1-(pyridin-2-vimethylpyrrolidine-3-
carboxylate (Step a) of intermediate 118) according to the method described in Step b) of
Intermediate 78 and it was used without further purification in the next step.

Intermediate 117

10 1-{pyridin-3-vicarbonyhipyrrolidine-3-carbohydrazide
[e]
/\‘ h
SR
N
D

a) methyt 1-(pyridin-3-vicarbonybpyrrolidine-3-carboxylate

COOMe

~—~NH
N
Nidly

The title compound was prepared from pyridine-3-carboxylic acid and methyi
15 pyrrolidine-3-carboxylate according to the method described in Step a) of Intermediate 78.
MS (ESH m/z 235.1 (M+H)".
b) 1-{pyridin-2-vicarbonyhpyrrolidine-3-carbohydrazide

The title compound was prepared from methyt 1-(pyridin-3-vicarbonylipyrrolidine-3-
carboxyiate (Step a) of intermediate 117) according o the method described in Step b) of
20 Intermediate 78. GC-MS (ED m/z 234.

intermediate 118

1-{pyridin-2-vicarbonyhipyrrolidine-3-carbohvdrazide

o
’\\\1)'I\lk -
&/N \L\
)“‘NH
o \

NH,

a) methyl 1-(pyridin-2-yicarbonyhpyrrolidine-3-carboxylate
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The title compound was prepared from pyridine-2-carboxylic acid and methyl

pyrrolidine-3-carboxylate according to the method described in Step a) of intermediate 78.

MS (ESH) m/z 235.2 (M+H)*.

b) 1-(pyridin-2-vicarbonyhpyrrolidine-3-carboxylic acid

q
R ’ "f\\l/
E N L
toon
The title compound was prepared from methyl 1-(pyridin-2-ylcarbonyi}pyrrolidine-3-
carboxyiate (Step a) of intermediate 118) according to the method described for intermediate
7. MS (ESH m/z 221.1 (M+H)™
¢} fert-butyl 2-{I'1-(pyridin-2-vicarbonyDpvrrolidin-3-vilcarbonyithydrazinecarboxylate

The title compound was prepared from 1-{pyridin-2-yicarbonyijpyrrolidine-3-
carboxylic acid (Step b) of Intermediate 118) according to the method described for
intermediate 54. MS (ESI m/z 335.2 (M+H)".

d) 1-{pyridin-2-vilcarbonylpyrrolidine-3-carbohydrazide

The title compound was prepared from fert-butyl 2-{[ 1-{pyridin-2-ylcarbonyl)pyrrolidin-
3-yllcarbonylthydrazinecarboxylate (Step ¢) of Intermediate 118) according o the method

described for intermediate 55 and it was used without further purification in the next step.

Intermediate 119
4-methoxy-4-methvicyclohexanecarbohydrazide
7

@)
N
i N
\/ﬁr \NH2
[»]

a) ethvi 4-hydroxy-4-methvicyclohexanecarboxylaie

HO

L

Under argon to a stirred solution of 100 mb (220 mmol) of 2M trimethylaluminum in

COOQEt

toluene a solution of 8.7 mb (55 mmol) of ethyi 4-oxocyclohexanecarboxylate in 50 mb of
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toluene was added over 2.5 h at -80°C. Afier completion of the addition the mixture was
stirred at -80°C for 0.5 h, then allowed to warm to -20°C over 2 h. The reaction mixiure was
fransferred over 25-30 min via a cannuila to an ice-cold mixture of 180 mL of ethyl acetate,
425 ml of water, 75 mb of concentrated hydrochloric acid and 100 g of crushed ice while
keeping the internal temperature below 10°C. The phases were separated, the organic phase
was successively washed with 400 mb of water and 400 mL of brine, dried over Na,S80y,
filtered and concentrated o vield 544 g (53%) of title compound. According to "HNMR
spectroscopy it was a 28:72 mixture of ois- and frans-isomers. This mixiure was used in the
next step without further purification.

b} ethyl 4-methoxy-4-methvlcyclochexanecarboxylate
e

Q

: COOEL

Under argon to a stirred midure of 2.16 g (54 mmol) of 80% sodium hydride in mineral
oif, 34 mb of dry THF, 200 mg (0.54 mmol) of tetrabulylammonium iodide, 49 mg (0.72 mmol)

of imidazole and 3.36 mL (54 mmol) of iodomethane a solution of 3.36 g (18 mmol) of ethyi

4-hydroxy-4-methylcyclohexanecarboxylate (Step a) of Intermediate 119) in 21 mb of dry
THF was added over 30-40 min at 20-25°C. The reaction mixture was stirred at room
temperature for 3 h, then cooled o 0-5°C and 2.28 mL (40 mmol) of acetic acid was added
over 10 min. The mixture was stirred for 15 min, then poured into a mixture of 280 mb of
diethyl sether and 120 mbL of saturated NaHCO; solution. The phases were separated, the
organic phase was washed with brine, dried over Na,80,, filtered and concentrated. The
residue was purified by column chromatography using n-hexane | ethyl acetate=8515 as
eluent to vield 2.3 g (64%) of the title compound. According to "HNMR spectroscopy it was
a 21:79 mixture of cis- and frans-isomers.

¢ 4-methoxy-4-methylcvciohexanecarbohydrazide

The title compound was prepared from ethyl 4-methoxy-4-
methylcyclohexanecarboxylate (Step b) of Intermediate 118) according o the method
described for Intermediate 65. According to "HNMR speciroscopy it was a 21:79 mixture of

cis- and trans-isomers.

intermediate 120

4-2-oxopyrrolidin-1-vilcycichexanecarbohydrazide

)
Q/N‘
I
o NH
~ \T/ SNH.
&
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The tiitle compound was prepared from ethyl  4-(2-oxopyrrolidin-1-
yvhcyclochexanecarboxyiate (WO2010/108052 A2 (20.03.2009) H. LUNDBECK A/S)
according to the method described for Intermediate 85 and it was used without further

purification in the next step.

Intermediate 121

methyl trans-4-methoxy-4-{triflucromethylicycichexanecarboxylate

F"\
F i COOMe
o

{

and
Intermediate 122

methyl cis-4-methoxy-4-{trifiyoromethylicvciohexanecarboxviate

e F

F>L;\\Q ----- COOMe
Under argon io a stired midure of 573 mg (2.7 mmol) of 4-hydroxy-4-
{triflucromethylcyclohexanecarboxylic acid, 5 mb of dry DMF and 5 mL of dry THF 324 mg
{8.1 mmol} of 80% sodium hydride in mineral oil was added at 0°C. The reaction mixture was
stirred at this temperature for 0.5 h, then 1.18 mL (18.9 mmol) of iodomethane was added
and the reaction mixture was allowed to warm to room temperature. Afier 3 h stirring at room
temperature 0.59 mL (8.45 mmol) of iodomethane was added and stirring was continued for
5 h. The reaction was quenched by addition of 8 mbL of 1M hydrochioric acid solution, then
diluted with dichloromethane and the phases were separated. The organic phase was
washed with saturated NaHCQO- solution, dried over Na:50;, filtered and concentrated. The
residue was purified by column chromatography using cyclohexane:dichloromethane=1:1 as
eluent to yield 242 mg (37%) of methyl frans-4-methoxy-4-(trifluoromethybcyciohexane-
carboxylate (Intermediate 121) as the first fraction and 277 mg (43%) of methyl cis-4-
methoxy-4-(riflucromethylhcycichexanecarboxylate  (Intermediate 122} as the second

fraction.

intermediate 123

cis-4-methoxy-4-{trifluoromethvlicvyclohexanecarbohydrazide

o® NH—HH,
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The title compound was prepared from methyl  ois-4-methoxy-4-
(trifftucromethylcyclohexanecarboxylate (Intermediate 122y according to the method
described for Intermediate 85. GC-MS (El) m/z 240.

intermediate 124

trans-4-methoxy-4-{iriflucromethylicyclohexanecarbohvdrazide

The title compound was prepared from methyl frans-4-methoxy-4-
(triflucromethylcyclohexanecarboxyiate (Iniermediate 121 according o the method
described for Infermediate 65. GC-MS (El} m/z 240,

Intermediate 125

trans-4-l{4-methoxyvbenzyllaminclcyciohexanecarbohydrazide

o
HaC™”
Ni
e

Ay,

a) methyt frans-4-I{4-methoxybenzyhaminglcvclohexanecarboxylate

H,C” O
V., ‘ /N%k
: 4 co0Ne

A mixture of 2.0 g (10.3 mmol) of methyl frans-4-aminocyclohexanecarboxyiate
hydrochloride (Combi-Blocks), 20 mbL of 1,2-dichioroethans, 1.38 mbL (11.4 mmel) of 4-

methoxybenzaldehyde and 1.12 mL (19.6 mmol) of acetic acid was cooled to 5°C and 6.78

g {32.0 mmol) of sodium triacetoxyborohydride was added {o the reaction mixture at such a
rate to keep the internal temperature below 5°C. After complstion of the addition the reaction
mixture was stirred at room temperature for 20 h, then diluted with water. The pH of the
mixture was adjusted to 8 by addition of 10% Na.CO- solution, the phases were separated
and the water phase was extracted with dichloromethane. The combined organic phases
were dried over MgSQy., filtered and concentrated to vield 1.48 g (52%) of the title compound.
MS (ESH m/z 278.2 (M+H)".

b) trans-4-[{4-methoxybenzyhaminolevelohexanecarbohvdrazide

The fitle compound was prepared from methyi trans-4-[(4-
methaxybenzyhaminolcyclohexanecarboxylate (Step a) of Intermediate 125) according to
the method described for Intermediate 65 and it was used without further purification in the

next step.
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Intermediate 126

trans-4-ethoxy-4-ethyvicycichexane-carbohydrazide

a) ethvl 4-ethvi-4-hvdroxveycichexanecarboxyiate

HO

/
"CQOEL

The title compound was prepared from ethyl 4-oxocyclohexanecarboxylate and 25%
triethylaluminum solution in toluene according to the method described in Step a) of
Intermediate 119. According to "THNMR spectroscopy it was a 27:73 mixture of ¢is- and frans-
isomers. This mixture was used in the next step without further purification.

b) sthyl frans-4-ethoxy-4-ethylcyclohexanecarboxylate

.

]

(;\::’{D“mcooa

Under argon to a stirred mixiure of 1.32 g (33 mmol) of 80% sodium hydride in mineral

oif, 22 mL of dry toluene, 406 mg (1.1 mmol) of tetrabutylammonium iodide and 2.85 mL (22
mmol) of ethyl riflucromethanesulfonate a solution of 2.2 g (11 mmol) of sthyl 4-ethyl-4-
hydroxycyclohexanecarboxylate (Step a) of Intermediate 126) in 11 mbL of dry toluene was
added over 30-40 min at 20-25°C. The reaction mixiure was stirred at room temperature for
20 h, then cooled to C-5°C and it was powred infe an ice-cold midure of 220 mL of ethvi
acetate, 110 mL of saturated NaHCO: solution and 30 mL of water. The mixiure was stirred
at 5°C for 0.5 h, then at room temperature for 20 h. The phases were separated, the organic
phase was washed with brine, dried over Na,SQ,, filtered and concentrated. The residue
was purified by column chromatography using n-hexans | ethyl acetate=084:6 as sluent o
yield 1.77 g (71%) of the title compound. According to "HNMR spectroscopy it was a 3:97
mixture of cfs- and frans-isomers.

¢) trans-4-gthoxy-4-ethvlcyclohexane-carbohydrazide

The title compound was prepared from ethyl 4-ethoxy-4-ethylcyclohexanecarboxylate
(Step b) of intermediate 126) according to the methed described for Infermediate 65.
According to "HNMR spectroscopy it was a 3:97 mixture of ¢is- and frans-isomers. This
mixture was used in the next step without further purification.

intermediate 127

4-athvi-4-methoxyovciohexane-carbohydrazide
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| NH--=NH,
A

a) ethyl 4-methoxy-4-ethylcyciohexanecarboxylate

e}
e COOEL

The file compound was prepared from  ethyl 4-ethyl-4-hydroxy-

cyclohexanecarboxylate (Step a) of intermediate 128} and methyl
friflucromethanesulfenate according to the method described in Step b) of Intermediate 126.
According to "HNMR spectroscopy it was a 19:81 mixiure of ¢is- and frans-isomers.

b} 4-ethyl-4-methoxycyclohexane-carbohydrazide

The ttle compound was prepared from  ethyl  4-methoxy-4-ethyi-
cyclohexanecarboxylate (Step a) of intermediate 127) according to the method described for
Intermediate 65. According to "HNMR spectroscopy it was a 20:80 mixture of ¢is- and frans-

isomers. This mixture was used in the next step without further purification.

intermediate 128

trans-4-ethoxy-4-methvicvciohexanecarbohydrazide

a) ethyl frans-4-ethoxy-4-methvicyclohexanecarboxylate

\

Q,

“}O..,..cr_}oa
o

The title compound was prepared from ethyl 4-hydroxy-4-

methylcyclohexanecarboxylate (Step &) of intermediate 119) and  ethy
trifiucromethanesulfonate according to the method described in Step b) of Intermediate 126.
According to "THNMR spectroscopy it was a 4:98 mixture of cis- and frans-isomers.

b) trans-4-ethoxy-4-methylcyclohexanecarbohydrazide

The title compound was prepared from  ethyl  4-methoxy-4-ethyl-
cyclohexanecarboxylate (Step a) of intermediate 128) according to the method described for
Intermediate 65. According to "THNMR spectroscopy it was a 7:93 mixture of ¢is- and trans-

isomers. This mixture was used in the next step without further purification.

intermediate 129
d-athoxy-4-propvicyciohexanecarbohydrazide
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To a solution of 11.8 mL (12.78 g, 75.0 mmol) of ethyl 4-oxocyciohexanecarboxylate
in 225 mb of THF 188 mL of 25% ammonium chioride solution and 9.81 ¢ (150 mmol) of zinc
powder were added. The mixture was stirred at room temperature for 5 min, then 9.7 mL
{13.56 g, 112.0 mmol) of aliyl bromide was added dropwise over 20 min. At the end of the
addition the temperature of the reaction mixiure rose to 42-43°C. The mbdture was stirred at
ambient temperature for 4 h, then poured into a mixiure of 180 mbL of water and 750 mlL of
ethyl acetate. After addition of 30 mi of 1.0 M hydrochloric acid solution the phases were
separated, the organic phase was washed with 2x378 mi. of brine, dried over Na:30;,
filtered and concentrated to yield 15.39 g (96%) of the title compound. According to "HNMR
spectroscopy it was a 60:40 mixiure of ¢is- and frans-isomers.

b} ethyl 4-hydroxy-4-propylcyciohexanecarboxyiate

HO.
COOEL
|

]

A mixture of 1486 ¢ (70O mmol) of ethyl 4-hydroxy-4-(prop-2-en-i-
yhcyclohexanecarboxyiate (Step a) of Intlermediate 128}, 250 mb of THF and 1.48 g 10% Pd
on carbon was hydrogenated. After compistion of the reaction the mixture was filtered
through Celite and washad with 3325 mlbL of THF. The filtrate was concentrated and 3x100
mb of dichloromethane was evaporated off the residue o yield 14.89 g (88%) of the ille
compound, which was used without further purification.
¢} ethyl 4-ethoxy-4-propyicyclchexanecarboyiale

The fitle compound was prepared from ethyl 4-hydroxy-4-
propyicyclohexanecarboxylate  (Step by of  intermediate 129) and  ethvl
frifiucromethanesuifonate according to the method described in Step b) of Intermediate 126.
According to "HNMR spectroscopy it was a 16:84 mixture of ¢is- and frans-isomers.

d) 4-ethoxy-4-propvicvcliohexanecarbohydrazide

The fitle compound was prepared from ethyl 4-ethoxy-4-

propylcyclohexanecarboxylate (Step ¢ of Intermediate 128) according to the meathod
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described for Intermediate 85. According to "HNMR spectroscopy it was a 16:84 mixture of
cis- and frans-isomers. This mixiure was used in the next step without further purification.

Intermediate 130

4-methoxy-4-propyicyclohexanecarbohydrazide

a) ethyl 4-methoxy-4-propylcyclohexanecarboxylate

Q
/r ——-CQOE

The title compound Was prepared from sthvi 4-hydroxy-4-

o

propyleyclohexanecarboxylate  (Step by of  Intermediate 128}  and  methyl
trifluoromethanesuifonate according to the method described in Step b) of Intermediate 126.
According to "HNMR spectroscopy it was a 57:43 mixture of ¢is- and trans-isomers.

b} 4-methoxy-4-propyleyclchexanscarbohvdrazide

The title compound was prepared from ethyl 4-methoxy-4-
propylcyclohexanecarboxylate (Step a) of Infermediate 130} according fo the method
described for Intermediate 85. According to "HNMR spectroscopy it was a 57:43 mixture of
cis- and frans-isomers. This mixture was used in the next step without further purification.

Intermediate 131

{3Ry-1-{pvridin-2-vimethyloyrrolidine-3-carbohydrazide

g
=N R
e

NH
\Y
Ni,

a) methyt (3F)-1-(pyridin-Z-vimethyhpvirolidine-3-carboxyiate

H/\ ol
~F N

i

Boome
The title compound was prepared from methyl (3R)-pyrrolidine-3-carboxylate and

pyridine-2-carbaldehyde according to the method described for Intermediate 111 and 112.

MS (ESH m/z 221.1 (M+H)*.

b} (3F)-1-(pyridin-2-vimethyhpyrrolidine-3-carbohydrazide

The title compound was prepared from methyl (3R)-1-(pyridin-2-yimethypyrrolidine-
3-carboxylate (Step a) of Intermediate 131) according to the method described in Step b) of
Intermediate 78 and ii was used without further purification in the next step.
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Intermediate 132

{35)-1-{pyridin-2-vimethylipyrrolidine-3-carbohydrazide

s /A\W
DR,

~F

N

o NH,

a) methyl (38)-1-{pyridin-2-yvimethvlpyrrolidine-2-carboxvlale

P )
g
EQOMG

The title compound was prepared from methyl (38)-pyrrolidine-3-carboxylate and

pyridine-2-carbaldehyde according to the method described for Intermediate 111 and 112.

MS (ESH m/z 221.1 (M+H)"
b} (38)-1-{pyridin-2-yimethvh pyrrolidine-3-carbohvdrazide

10 The title compound was prepared from methyl (38)-1-(pyridin-2-yimethylipyrrolidine-

3-carboxylate (Step a) of Intermediate 132) according to the method described in Step b) of

intermediate 78 and it was used without further purification in the next step.

Intermediate 133

{3R-1-{pyridin-3-vimethyvlipyrrolidine-3-carbohydrazide

~N\H
°Q NH,

a) methyl (3R-1-(pyridin-2-3vimethyhpyrrolidine-3-carboxylate

SR
N‘/ - \

CCOMe

15

The title compound was prepared from methyl (3R)-pyrrolidine-3-carboxylate and
pyridine-3-carbaldehyde according o the method described for Intermediate 111 and 112

20 MBS (ESH avz 2211 (M+H)".
b) (3A-1-(pyridin-3-vimethvhpvrrolidine-3-carbohydrazide

The title compound was prepared from methyl (3R)-1-(pyridin-3-yimethylpyrrolidine-

3-carboxylate {Step a) of Intermediate 133) according to the method described in Step b) of

intermediate 78 and it was used without further purification in the next step.

25 intermediate 134

{38)-1-{pyridin-3-vimethylipyrrolidine-3-carbohydrazide

0
SR

A
NH,
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a) methyl (35)-1-{pyridin-2-3ylmethyvDpyrrolidine-3-carboxylate

oo

The title compound was prepared from methyl (3S8)-pyrrolidine-3-carboxylate and
pyridine-3-carbaldehyde according to the method described for Intermediate 111 and 112
MS (ESI) m/z 221.1 (M+H)*.
b} (35)-1-(pyridin-3-vimethviipyrroliding-3-carbohydrazide

The title compound was prepared from methyi (33)-1-(pyridin-3-yimethyl)pyrrolidine-
3-carboxylate {Step a) of Intermediate 134) according to the method described in Step b) of
Intermediate 78 and it was used without further purification in the next step.

intermediate 135
irans-4-{pyridin-Z2-ylaminolcyclohexanecarbohydrazide

Q

NH
\
o Mot NH-——NH,

A mibdure of 1.5 g (7.745 mmol) of methyl frans-4-aminocycichexanecarboxylate
hydrochioride, 4 mL (46.5 mmol) of Z-flucropyridine and 1.35 mL (7.75 mmol) of DIPEA was
stirred at 125 °C in a pressure-resistant glass reactor for 20 hours, then cooled to room
femperature. The reaction mixture was diluted with 20 mL of ethyl acetate, washed with 2x30
mL of water and saturated NaCl solution, the organic phase was dried over anhydrous
Na, S0, fitered and concentrated to vield 325 mg (18%) of the title compound. MS (ESH
miz 2351 (M+H)*.

b} frans-4-{pyridin-2-viaminoicyciohexanecarbohydrazide

The title compound was prepared from methyl  frans-4-(pyridin-2-
yiaminojcyclohexanecarboxylate (Step a) of Intermediate 135) according to the method
described in Step b) of intermediate 78 and it was used without further purification in the next
step.

Example 1

fert-butyl [8-chioro-1-[1-{pyridin-2-viipiperidin-4-yi1-5 8-dihvdro-4H-[1,2 4ltriazoloid, 3-

all 1lbenzazenin-S-vilcarbamate
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A mixture of 236 mg (0.72 mmol} of tert-butyi (V-chioro-2-thioxo-2,3,4,5-tetrahydro-
1H-1-benzazepin-4-yl)carbamate (Intermediate 4), 15 mbL of xylene and 180 mg (8.88 mmol)
of 1-{pyridin-2-yl)piperidine-4-carbohydrazide {D. M. Beal et al., Telrahedron Left 2011,
52:5813-5917) was stirred under argon for 24 hours, then the reaction mixiure was
concentrated and the residue was purified by column chromatography using
dichloromethane:methanol=8:1 as eluent. Thus, 200 mg (58%) of the title product was
obtained. MS (ESI) miz 49583 (M+H)".

Exampie 2
8-chioro-1-[1-{pyridin-2-ylipiperidin-4-yil-5,6-dihydro-44-1,2 4itriazolci4. 3-
gililbenzazepine-S-amine

2
)
N \N’/\

To a solution of 200 mg (0.4 mmol) of fert-butyl [8-chloro-1-[1-(pyridin-2-yipiperidin-
4-yi}-5,8-dihydro-4H-[1,2 4liriazolo[4, 3-a][ 1lbenzazepin-5-yijcarbamate (Example 1) in 10
mi of ethyl acetate 5 mL of 2.5M hydrogen chioride solution in ethyl acetate was added and
the reaction mixture was stirred at room temperature for 5 hours. Disthyl sther was added
and the mixture was stirred at room temperature for 30 minutes. The precipitated product
was filtered, washed with diethyl ether and dried. The product was dissolved in a mixture of
dichioromethane and saturated NaHCO;, after one hour of stiring the phases were
separated and the agueocus phase was exiracted with dichioromethane, the combined
organic phases were dried over anhydrous Na:S0., filtered and concentrated. The residue
was purified by column chromatography using dichloromethane:methanol=4:1 as eluent.
Thus 98 mg (61%) of the litle product was obtained. MS (ES!) m/z 395.3 (M+H)".

Exampie 3
N-I8-chioro-T1-{pyridin-Z-viipiperidin-4-vi}-5.6-dihvdro-4/4-11.2 4liriazolol4,.3-
ail1ibenzazepin-5-yllacetamide
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A midiure of 43 mg (8.1 mmob of 8-chioro-1-[1-(pyridin-Z-yhpiperidin-4-yi}-5,6-
dihydro-4H-[1,2 4liriazolof4,3-al[ 1]benzazepine-5-amine (Example 2), 1 mL of pyridine and
82 ub (0.9 mmol) of acelic anhydride was stirred at room temperature for 20 hours, then §
mi of water was added to the reaction mixture and exiracted three times with 20 ml of
dichloromethane. The combined organic phases were dried over anhydrous NaxS0,, filtered
and concentrated. Thus, 23 mg (48%) of the title product was obtained. MS (ESI) m/z 437.2
(M+H)".

Exampie 4
N-{8-chloro-[1-{pyridin-2-viipiperidin-4-yi}-5 6-dihvydro-45H-11.2 4ltriazolo[4. 3-
giilibenzazepin-5-yi}-Z-methyipropanamide

2NN

N

To a mixture of 82 mg {0.157 mmol) of 8-chioro-1-[1-(pyridin-2-vl)piperidin-4-yi}-5,6-
dihydro-4H-[1,2 4ltriazolof4,3-a][1]benzazepine-5-amine  (Example 2}, 10 mbL of
dichloromethane and 40 yf (0.23 mmol) of DIPEA, 24 ul {(0.23 mmeol) of iscbutyryl chioride
was added and the reaction mixture was stirred at room temperature for 20 hours. The
reaction mixiure was diluted with dichloromethane, washed with water, the organic phase
was dried over anhydrous Na,S0., filtered and concentrated. The residue was crystallized
with hexane to vield 80 mg (82%) of the title product. MS (ESI m/z 485.2 (M+H)".

Examplie 5

fert-butyl {8-chloro-1-[frans-4-{pyridin-2-vioxyicyciohexyl]-5,6-dihydro-4H-

{1,2 4ltriazoioi4, 3-all {lbenzazepine-5-yilcarbamate




10

15

20

25

WO 2019/116324 PCT/1B2018/060077

153
/'\IJ E’“\) "\'4 J\
N
/\\«‘N\?
l\\{//

NHBoec

Method A}

A mixture of 2.28 g (6.9 mmol) of ferf-butyl (7-chloro-2-thioxo-2,3 4, 5-tetrahydro-1H-
1-benzazepin-4-yhicarbamate (Intermediate 4), 140 mb of xylene and 1.96 ¢ (8.33 mmol) of
trans-4-(pyridin-2-yloxy)cyclohexane carboxylic acid hydrazide (WO  2010/060836
(03.06.2010) F. HOFFMANN-LA ROCHE AG.) was refluxed for 20 hours under argon, then
cencentrated  and the residue was purified by column  chromatography  using
dichloromethane:methancl=3:1 as eluent. Thus, 2.76 ¢ (78%) of the title product was
obtained. MS (ES!) m/z 510.2 (M+H)".

Method B}

To amixture of 3.75 g (11 mmol) of fert-butyl [7-chloro-2-(methylsulfanyi}-4, 5-dihydro-
3H-1-benzazepin-4-ylicarbamate (intermediate 5}, 110 mbL of xylene and 2.87 ¢ (12.2 mmoi)
of trans-4-(pyridin-Z-yloxy)cyclohexane carboxylic acid hydrazide, 0.1 mbL of concentrated
hydrochloric acid was added under argon and the reaction mixture was refluxed for 18 hours,
then concentrated and the residue was purified by column chromatography using
dichioromethane:methanol=9:1 as eluent. Thus, 3.42 g (B81%) of the title product was
obtained. MS (ESI) m/z 510.2 (M+H)".

Exampie 6
8-chioro-1-{frans-4-{pyridin-2-yvioxyjcyclohexyil-5.6-dihydro-4H-[1,2 4itriazoic[4,3-
aglitibenzazepine-5-amine

oL

N

4

NHp

m/\

To a mixture of 2.76 g (5.41 mmol) of fert-butyl {8-chioro-1-[frans-4-{pyridin-2-
vioxycyclohexyl]-5,8-dihydro-4H-[1,2 4Jtriazolol4,3-a][ 1 lbenzazepin-5-ylicarbamate
{(Example &), 100 mbL of ethyl acetate and 100 mbL of sthanol, 50 mb of 2.5M hydrogen
chioride solution in ethyl acetate was added and the reaction mixiure was stirred at room
temperature for 5 hours. Diethyl ether was added and the mixture was stirred at room
temperature for 30 minutes. The precipitated product was filtered, washed with diethyl ether
and dried. The product was dissolved in a mixiure of dichloromethane and saturated

NaHCOs;. After one hour of stirring, the phases were separated and the aqueous phase was
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extracted with dichioromethane, the combined organic phases were dried over anhydrous
Na;S0y, filtered and concentrated. The residue was purified by column chromatography
using dichloromethane:methanol=9:1 as eluent. Thus, 1.85 ¢ (83%) of the title product was
obtained. MS (ES]) m/z 410.2 (M+H)*.

Exampie 7

(65)-8-chioro-1-Ttrans-4-{pyridin-2-vioxyicyciohexyll-§ 8-dihvdro-44-

[1,2.4lriazolol4d, 3-all1lbenzazepine-5-amine

NN

Ry N N, N

and

Exampie 8
{8R)-8-chlore-1-Trans-4-(pyridin-2-viexvicyciochexyil-5.6-dihvdro-4H-

[1,2.4ltriazolol4. 3-all1lbenzazepine-5-amine

U N

l&,}//l‘é " ‘r

:f‘N\N

N/
>@!
o NN L,
NH,

The title products were prepared from the racemic 8-chloro-1-[frans-4-(pyridin-2-
yioxy)cyciohexyl]-5,6-dihydro-4H-[1,2 4ltriazolo[4, 3-al[1]benzazepine-5-amine {(Exampile 6)
by chiral preparative HPLC {CHIRALPAK IA with preparative 20 um stationary phase,
2.5x20cm; F=15ml/min, sluent n-hexane:EtOH=8.2 + 0.3% diethylamine; isocratic, 1=25°C)
to yield the {58} enantiomer (T, 11.7 min; [a]3” = -21.1° (¢=0,1; methanol); Example 7) and
the (3R} enantiomer (T, 14.9 min; [a]f® = +14.5° {c=0.1; methanol); Example 8). The
absolute configuration of the compounds was determined by VCD method and by "H NMR

spectroscopy of the diastereomeric pairs synthesized therefrom.

Example @

N-{8-chloro-1-[trans-4-{pyridin-Z2-vioxyvicvciohaxyll-5.6-dihvdro-4H-I1,.2 4ltriazoioid. 3-
ali1lbenzazepin-S-yilacetamide

O

o 2N

N

j’%}/ ;l\'\{(
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A mixture of 82 mg (0.2 mmol) of 8-chloro-1-[frans-4-(pyridin-2-yloxy)cyclohexyll-5,6-
dihydro-4H-[1,2 4liriazolo[4,3-a][ 1]lbenzazepine-5-amine (Example 8}, 2 mL of pyridine and
190 ul. (2.0 mmol) of acetic anhydride was stirred at room temperature for 20 hours, then 5
ml of water was added to the reaction mixture and extracted three times with 20 mL of
dichioromethane. The combined organic phases were dried over anhydrous Na,50,, filtered
and concentrated. Thus, 67 mg (74%) of the title product was obtained. MS (ESI) m/z 452.2
(M+H)™.

Example 10
MN-{8-chioro-1-Ttrans-4-{pyridin-2-vioexylcyclohexyil-5. 6-dihvdro-4H-11. 2 4ltriazoiol4,3-

gi[1ibenzazepin-S-vilglycinamide

O

/"WL\ /N
o \\/)\.
NL‘—{_»NHZ
a) {ert-bulyl 2-{{8-chloro-1-ltrans-4-(pyridin-2-vioxyicyciohexyll-5.8-dihvdro-4 H-

[1.2 4ltriazolol4.3-gl[ 1lbenzazepin-5-vllamino)-2-oxcethyllcarbamate

A mixture of 87 mg (0.21 mmol) of 8-chioro-1-[frans-4-(pyridin-2-yloxy)cyclohexyll-
5,8-dihydro-4H-[1,2 4ltriazolol4, 3-al[ 1]benzazepine-5-amineg (Exampile §), 3 mL of DMF, 40
mg (0.23 mmol) of Boc-glycine, 85 mg (0.25 mmol) of HBTU and 44 ul (0.32 mmol) of TEA
was stirred at room temperature for 20 hours, then the reaction mixture was concentrated
and saturated NaHCO: solution was added to the residue. The precipitated product was
filtered, washed with water, and dried. Thus, 91 mg {76%) of the tille product was obiained.
MS (ESIH m/z 867.3 (M+H)".

b) N-{8-chloro-1-[frans-4-(pvridin-2-yioxyicyclohexyll-5.8-dihvdro-4H4-11,2 4liriazole
4 3-all1ibenzazepin-S-yviiglycinamide

To a mixture of 80 myg (0.16 mmol) of ferf-butyl [2-({8-chioro-1-[frans-4-(pyridin-2-
vioxy)eyciohexyll-5 6-dihydro-4H-[1,2 4jtriazolol4, 3-gll11benzazepin-5-yllaminge)-2-
oxoethyllcarbamate {(step a) of Example 10}, 5 mL of ethyl acetate and 5 mb of ethanol, 2
mi of 2.5M hydrogen chioride solution in ethyl acetate was added and the reaction mixture
was stirred at room temperature for 5 hours, then concentrated. The residue was dissolved
in a mixture of dichioromethane and saturated NaHC O, after one hour of stirring, the phases
were separaled, the aqueocus phase was extracted with dichloromethane, the combined
organic phases were dried over anhydrous Na, S0, filtered and concentrated. Thus, 49 mg
{88%) of the title product was obtained. MS (ESI) m/z 467.2 (M+H)".
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Example 11

N-{{58)-8-chioro-1-[frans-4-{pyridin-2-vioxylcyciohexvil-5, 8-dihvdro-4H4-
[1,2.4%riazolold 3—3][1'}benzazepin-s-y!}giycinamide

@ \m, .

PN

N

/\

&

il
/‘I\

ci

\ J«‘ﬂw?

(4]

a) terf-butvl [2-({{55)-8-chioro-1-[frans-4-(pyridin-2-vioxy)cvclohexyll-5. 6-dihydro-4 H-

[1.2 4lriazolold 3-ail1lbenzazepin-5-yltamino)-2-oxoethvlicarbamaite

The title product was prepared from  (58)-8-chloro-1-{trans-4-(pyridin-2-

yloxyicyciohexyi]-5,8-dihydro-4H-[1,2 4ltriazolol4,3-a][ 1lbenzazepine-b-amine (Example 7)

according to the method described in step a) of Example 10. MS (ESH) m/z 5687.2 (M+H)™.

10 b) N-{{58)-8-chloro-1-[frans-4-{pyridin-2-vioxy)cvclohexyll-5,8-dihydro-4H-[1.2 4itriazolo

4 3-alltibenzazepin-5-yiiglycinamide

The title product was prepared from fer-butyl [2-({{55)-8-chloro-1-[frans-4-(pyridin-2-

yloxy)cyciochexyl]-5,6-dihydro-4H-[ 1,2, 4jtriazolo[4, 3-a][ 1ibenzazepin-5-yllamino)-2-

oxoethyljcarbamate {step a) of Example 11) according o the method described in step b) of

15 Example 10. [«]8® = -33.2° {c=0.1; methanol); MS (ESI) m/z 467.2 (M+H)".

Exampie 12

N-{{5R)-8-chloro-1-[frans-4-(pyridin-2-viexyicyclohexyil-5.6-dihydro-4H-
;1,2:4&:'53}9!&;’4 3~aﬁ1'ﬂbeazazepinﬁwi}aivcinamEde

~NH,

20 &) tert-butyl [2-H{{5R)-8-chioro-1-itrans-4-{pyridin-2-vioxyicyciohexyil-5 8-dihvdro-4H-

1.2 4ltriazoiold 3-all1lbenzazepin-5-yllaminol-2-oxcethyllcarbamate

The ftitle product was prepared from (5R)-8-chloro-1-[frans-4-(pyridin-2-

yioxycyclohexyl]-5,8-dihydro-4H-[1,2 4jtriazolo4, 3-a)l 11benzazepine-5-amine (Example 8)

according to the method described in step a) of Example 10. MS (ESH m/z 567.2 (M+H)".

25 b) N-{(5R)-8-chloro-1-Ifrans-4-{pyridin-2-vioxyicyclohexyil-5 8-dihydro-4H--

1,2 4ltriazolol4 3-ai 1ibenzazepin-S-viigivcinamide

The title product was prepared from terf-butyl [2-({(5R)-8-chloro-1-{frans-4-{pyridin-2-

yloxyicyclohexyil-5 8-dihydro-4H-11,2 dliriazolol4  3-a)[ tibenzazepin-5-yllamino)-2-
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oxoethvllcarbamate (step a) of Example12) according to the method described in step b) of
Example 10. [a]3° = +18.4° (c=0.1; methanol); MS (ESI) m/z 467.2 (M+H)".

Example 13

{25)-2-amino-N-{{8R})-8-chloro-1-[frans-4-(pyridin-2-vioxyjcyclohexyi]-5,.8-dihydro-4H-
51,2,4}&53@2@50{4 B—a'ii"iEbenzazepin—5—vi}—2—phenv!acetamide

O,

~
JJ\ o

HolN

a) fer-butyl [(18)-2-({(5R-B-chioro-1-lfrans-4-(pyridin-2-vioxy)cvclohexyil-5,6-dihydro-4 H-

1,2 4ltrigzolol4 3-all1lbenzazepin-5-vlilamino)-2-oxo-1-phenviethvlicarbamate

The tile product was prepared from (5R)-8-chloro-1-[trans-4-(pyridin-2-
vioxy)cyclohexyl]-5,8-dihydro-4H-[1,2, 4ltriazolo[4, 3-a][ 1]benzazepine-5-amine (Example 8)
and Boc-Phg-OH according to the method described in step a) of Example 10. M3 (ESI) m/z
643.2 (M+H)".

b) (28)-2-amino-N-{{5R)-8-chioro-1-ltrans-4-(pyridin-2-vloxycyclohexyil-5 8-dihydro-4H-
[1.2.4ltriazolof4, 3-al[ 1lbenzazepin-5-yii-2-phenviacetamide
The tile product was prepared from ferf-butyl [(15)-2-({{6R)-8-chioro-1-[frans-4-

{pyridin-2-yloxy)cyclohexyll-&,6-dihydro-4 H-[1 2 41iriazolof4, 3-8} 1benzazepin-5-yllamino}-
2-oxo-~-1-phenyiethyllcarbamaite (step a) of Example 13) according to the method described
in step b} of Example 10. M3 (ESI) m/z 543.2 (M+H)".

Example 14

{2R)-Z2-amino-N-{{5R}-8-chloro-1-{frans-4-(pyridin-2-vioxylcyciohexyil-5 6-dihydro-4H-
[1.2.4ltriazolol 4, 3-al 11benzazepin-5-vil-2-shenylacetamide

a) tert-butyl [(1R-2-((6R)-8-chioro-1-[frans-4-(pyridin-2-vioxyicvciohexyll-5.6-dihydro-4 H-

1.2 4itriazolofd 3-alltlbenzazepin-5-vllaming)-2-oxe-1-phenvlethvlicarbamate

The title product was prepared from (5R)-8-chloro-1-[frans-4-(pyridin-2-
vioxyicyciohexyll-5 8-dihydro-4H-[1,2 4liriazolol4  3-all 1lbenzazepine-5-amine (Example 8)
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and Boc-D-Phg-OH according to the method described in step a) of Example 10. MS (ESD)
m/z 843.2 (M+H)".

D} (2R)-2-amino-N-{{5K)-8-chiore-1-lfrans-4-(pyridin-2-vioxyicvclohexyil-5.6-dihvdre-4H-
(1.2 dliriazolold 3-all1ibenzazepin-5-vii-2-phenviacetamide

The title product was prepared from ferf-butyl [(1R)-2-{(5R)-8-chloro-1-[irans-4-
(pyridin-2-yloxy)cyclohexyll-5,6-dinydro-4 H-[1,2 4liriazolo[4, 3-a)[ 1lbenzazepin-5-yllamino}-
Z-oxo-1-phenylethylicarbamate (step a) of Example 14) according to the method described
in step b} of Example 10. MS (ESH m/z 543.2 (M+H)™.

Example 15

N-{8-chloro-1-[irans-4-{pyridin-2-vloxyicyclohexyll-5,6-dihvdro-4H-11,2 4ltriazolol4.3-
gl {lbenzazepin-S-vil-2-hydroxvacetamide
,1\(,0 /\\
EJ’N \L‘/}”"’T’/’ N‘»N

1]

4

NH—*
~CH

0.10 g (0.24 mmol} of 8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl}-5,6-dihydro-

4H-[1,2 4itriazolo]4,3-al 1]benzazepine-5-amine (Example 8) was dissolved in 5 mL of DMF,
then 0.10 g (0.27 mmol) of HBTU, 0.17 mL (1.22 mmol} of triethylamine and 0.02 g (0.27
mmol) of hydroxyacetic acid were added. The reaction mixture was stirred for 16 hours at
room temperature. The solution was concentrated, 20 mb of saturated NaHCQO; sciution was
added {o the residue, exiracted twice with 20 mL of dichioromethane, the combined organic
phases were dried over MgS8Q,, filtered and concentrated. The residue was purified by
column chromatography using dichloromethane:methanol=9:1 as eluent. The expscied
product was crystallized by trituration with diethyl ether {0 yield 0.07 g (682%) of the tille
product. LC-MS (ESI) m/z 468.2 (M+H)".

Example 16
3-{8-chloro-1-[trans-4-{pyridin-2-vioxylcycichexvil-5,6-dihvdro-4H-[1, 2 4ltriazolof4.3-

allilbenzazepnin-S-vit-1.1-dimethylurea

%l’/O\[/\\'
E;f“ '

\v/)"n,,‘//{.N\ .
/;‘L\{/N
S
BOON
- A

N

»
To a stirred solution of 37 mg (0.23 mmol) of 1,1-carbonyldiimidazole and 3 mbL of
dichloromethane a solution of 94 mg (0.23 mmol) of 8-chloro-i-[frans-4-(pyridin-2-
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yloxyicyciohexyl]-5,8-dinydro-4H-[1,2 4ltriazolol4, 3-a)[ tlbenzazepine-5-amine (Example &)
in 3 mL of DMF and 80 pl of DIPEA was added dropwise and the reaction mixiure was stirred
at room temperature for 1 hour. Then 1 mb of a 2M solution of dimethylamine in THF was
added dropwise o the mixiure and the mixture was stirred for further 2 hours at room
temperature, then concentrated. The residue was dissolved in 20 mL of ethyl acetate and
washed with saturated NaCl solution. The organic phase was dried over anhydrous Na,;SQy,
filtered and concentrated. The residue was purified by column chromatography using
ammonium hydroxide: 1 4-dioxane:ethanol=1:40:1 as eluent. Thus, 22 mg (20%) of the itle
product was oblained. MS (ES) m/iz 481.2 (M+H)".

Example 17
N-8-chloro-1-lirans-4-{pyridin-2-vioxvicyciohexyil-5.6-dihvdro-4H-11, 2 4ltriazoiof4, 3-
gli1lbenzazepin-5-yi}-Ne Al-dimethviglycinamide

v,
NS
,‘\;4 /2 /7
TN
A \\.——I\

The title product was prepared from 8-chloro-1-[frans-4-(pyridin-2-yloxy)cyclohexyll-
5,8-dihydro-4H-[1,2 4ltriazolol4, 3-al[ 1]benzazepine-5-amine {Example 8) according o the
method described in Example 16. LC-MS (ES]) m/z 485.2 (M+H)".

Example 18
N-{8-chloro-1-ltrans-4-{pyridin-2-vioxyicyciohexyl]-5,6-dihvdro-4H-[1,2.4ltriazolof4,3-

giitlbenzazepin-S-viimethanesulfonamids

To a solution of 200 mg (049 mmol) of 8-chloro-1-[trans-4-(pyridin-2-
yloxyicyciohexyi]-5,8-dihydro-4H4-[1,2 4ltriazolo]4,3-a][ 1]benzazepine-5-amine (Example 8),
10 mL of dichioromethane and 84 pl (0.6 mmol) of triethylamine, 46 yl (C.8 mmol) of
methanesulfonylchloride was added and the reaction mixiure was stired at room
temperature overnight. Then, additional 84 ul. (0.6 mmol) of triethylamine and 46 ul (0.6
mmol} of methanesulfonyichioride were added to the reaction mixiure and stirred at room
femperature overnight. The reaction mixiure was then diluted with dichloromethane, washed

with saturated NaHCO; solution and saturated NaCl solution, the organic phase was dried
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over anhydrous Na:S0., filtered and concentrated. The residue was purified by column
chromatography using dichioromethane:methanol=91 as eluent. Thus 93 mg (38%) of the
title product was obtained. MS (ES!) m/z 488.2 (M+H)".

Example 19
5 N-{8-chloro-1-[irans-4-{pyridin-2-vioxyvicyciohexyll-8.6-dihydro-4H-11, 2 4itriazolof4 3-

aillibenzazepin-S-vit-N-methvimethanesuifonamide

e

AN \/
r’

/[ ~——“< (‘:\ 20

N 37

To a solution of 50 mg (0.1 mmol) of N-{8-chloro-1-{trans-4-(pyridin-2-
yioxy)cyciohexyl]-5,6-dihydro-4H-[1,2, 4ltriazolo[4, 3-a][ 11benzazepin-5-

10 yhmethanesulfonamide (Example 18) in 10 mL of DMF 10 mg (0.25 mmol) of sodium hydride
(60% dispersion in oil) was added and the reaction mixture was stirred at room temperature
for 15 minutes. 15 b (0.24 mmol) of iodomethane was then added and the reaction mixiure
was stirred at room temperature overnight. Then, additional 10 mg of sodium hydride (60%
dispersion in oil) and 15 yl of iodomethane were added to the reaction mixture and stirred

15  at room temperature overnight. The reaction mixture was then diluted with water and
axtracted with sthyl acetate. The combined organic phases were dried over anhydrous
Na,80,, filtered and concentrated. The residue was purified by column chromatography
using dichloromethane:methanci=925:5 as eluent. Thus, 33 mg (65%) of the title product was
cbtained. MS (ESI) m/z 502.2 (M+H)".

20 Example 20

N-f8-chioro-1-Tirans-4-(pyridin-2-viexvicyclohexyil-5 6-dihydro-4#-11. 2 4Hriazolold 3-
alliibenzazepin-5-yi}-N N-dimethvisulfamide

oL

!

To a solution of 82 mg (0.2 mmol) of 8-chloro-1-[frans-4-{pyridin-2-yloxy)cyclohexyll-

25 5 6-dihydro-4H-[1,2 4]triazolo]4,3-al[ 1]benzazepine-5-amine  (Example 6), 5 mbL of
dichioromethane and 35 pl (0.25 mmol) of triethvlamine, 25 ul (8.23 mmol of AN-
dimethyisulfamoyl chioride was added and the reaction mixiure was stirred al room

temperature for 20 hours. Then, additional 35 pL of friethylamine and 25 ul of NN-
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dimethyisulfamoyl chloride were added, and the mixture was stirred at 40°C for 48 hours.
The reaction mixture was diluted with dichloromethane, washed with saturated NaHCO; and
saturated NaCl solution, the organic phase was dried over anhydrous Na,&0,, filtered and
concentrated. The residuse was purified by column  chromatography  using
dichioromethane:methanol=9:1 as eluent. Thus 38 mg (37%) of the title product was
obtained. MS (ESI) m/z 517.2 (M+H)*.

Example 21
8-chloro-N-methyi-1-lirans-4-{pyridin-2-vioxyicyclohexyll-8. 8-dihydro-4H-

1.2 4Uriazolold, 3-all1ibenzazepine-S-amine

3, e
N L
&if;[\l/, E\ j’ M

~ CN

a) tert-butyl I8-chioro-1-{frans-4-(pyridin-2-vioxyicyclohexyll-5 6-dihydro-4 H-

1.2 4ltriazolof4 . 3-gl1lbenzazepin-5-viimethvilcarbamate

A}T/’O\
LN e, M
LN

To a solution of 98 mg (0.19 mmol) of ferf-butyl {8-chioro-1-{frans-4-{pyridin-2-
yloxy)eyciohexyll-5,6-dihydro-4H-[1,2 4]triazolo[4, 3-8][ tibenzazepin-S-yhicarbamate
{(Example 5} in 10 mbL of DMF 20 mg (0.5 mmol) of sodium hydride (60% dispersion in oil)
was added and the reaction mixture was stirred at room temperature for 15 minutes. Then,
30 ul (048 mmol} of icdomethane was added and the midure was stirred at room
temperature overnight. Then, additional 20 mg of sodium hydride (80% dispersion in oil} and
30 ub of iodomethane were added to the reaction mixture and stirred at room temperature
overnight. The reaction mixiure was then diluted with water and exiracted with ethyl acetate.
The combined organic phases were dried over anhydrous Na,S0,, filtered and
concentrated. The residue was purified by column  chromatography  using
dichloromethane:methanol=9:1 as eluent. Thus 58 mg (58%) of the title product was
obtained. MS (ESI) m/z 524.3 (M+H)".

b} 8-chicro-N-methyl-1-ltrans-4-(pyridin-2-yioxyicyciohexyll-5 . 8-dihydro-4H-

{1.2 4ltriazolol4 3-al1lbenzazepine-S-amineg

The tille product was prepared from ferf-bulyl {8-chloro-1-[frans-4-(pyridin-2-
yioxy)cyciohexyl]-5,6-dihydro-4H-[1,2 dltriazolol4, 3-a][1]benzazepin-5-yiimethylcarbamate
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(step a) of Example 21) according to the method described in Example 6. MS (ESI) m/z 424.1
{(M+H) .
Example 22

g-chioro-N N-dimethyl-1-lfrans-4-{pyridin-2-vioxyicvclohexyll-5.6-dihydro-4H-
5 [1.2.4ltriazolol4 3-gl11benzazepine-5-amine

Cr
LN SN

N

/
To a solution of 100 mg (0.24 mmob of B8-chloro-1-[trans-4-(pyridin-2-

vioxy)eyclohexyll-5,6-dihydro-4H-[1,2, 4]triazolo[4, 3-a][ 1lbenzazepine-5-amine (Exampie 6),
18 mb of methanol, 182 pyl (2.44 mmol) of 37% formaldehide and 28 ul (0.488 mmol) acetic

10 acid, 188 mg (0.79 mmol} of NaBH(OAc): was added under ice-cooling, and the reaction
mixture was stirred at room temperature for 20 hours. Then 10 mbL of saturated NaHCO;
solution was added to the reaction mixture and concentrated. 30 mb of water was added {0
the residue and extractad with dichioromethane. The combined organic phases were dried
over Naa2S04, filtered and concentrated. The residue was purified by column chromatography

15 using dichloromethane:methanol=9:1 as eluent. Thus, 68 mg (64%) of the title product was
obtained. MS (ESH miz 438.2 (M+H)".

Example 23

8-chicro-N-ethyl-1-Ifrans-4-{pyridin-Z-vioxyicycichexyli-5,6-dihydro-44-

[1,2 4Yriazolold, 3-all1ibenzazepine-S-amine

T VN
h%\( [\\,/i"u, e

N\
2 ’.'34'\ /N
Y
cr” J//;\,
20 N
2} terf-butyl {8-chioro-1-Ifrans-4-{pyridin-Z-vioxvicyclohexyil-5 8-dihydre-4H-

1.2 4ltriazolol4. 3-gl1lbenzazepin-5-yhiethvicarbamaie

X /O\(\
N PN

Rg!

o0

NN

goc
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The title product was prepared from ferf-butyl {8-chloro-1-[frans-4-(pyridin-2-
yioxy)cyclohexyll-5,6-dihydro-4H-{1,2 4itriazolol4, 3-al[ 1]benzazepin-5-ylicarbamate
{Example 5) and ethyl iodide according to the method described in step a) of Example 21.
b} 8-chioro-N-ethvl-1-Tirans-4-(pyridin-2-vioxyicyelohexyll-5 6-dihydro-4H-{1.2 4liriazolol4 3-

5  alllibenzazepine-5-amine

The title product was prepared from ferf-butyl {8-chioro-1-[frans-4-(pyridin-2-
vioxyicyciohexyil-5 8-dinydro-4H-[1,2 4liriazolold  3-al[1lbenzazepin-5-yilethylcarbamate
{(step a) of Example 23) according to the method described in Example 8. MS (ESI) m/z 438.2
(M+H)"

10 Example 24
8-chioro-M-{propan-2-vii-i-[irans-4-{pvridin-2-vioxyicycichexyli-5. 6-dihvdro-4H-
i1 3224Etriazcm§433—a§ﬁ ibenzazepine-5-amine

N N
\/ ~ ,r‘ )N
Rt
‘\\/
CI'/\/ e /'
NECSEN

To a mixture of 0.5 g (1.22 mmol) of 8-chloro-1-[frans-4-(pyridin-2-yloxy)cyclohexyll-

15 5,8-dihydro-4H-[1,2 4ltriazolo[4,3-a)[ 1]benzazepine-5-amine (Exampie 8), 50 mbL of 1,2-

dichiorosthane, 0.45 mL (6.13 mmol) of acetone and 134 pl (2.34 mmol) of acetic acid, 0.8

g (3.77 mmol) of NaBH(OAc)s was added in small portions under ice-water cooling, and the

reaction mixiure was siirred at room temperature for 20 hours. Then, 50 mL of water was

added to the reaction mixiure, the pH was adjusted to 12 with 5% NaOH solution and

20  extracted with dichloromethane. The combined organic phases were dried over Na; S0y,

filtered and concenirated. The residue was purified by column chromatography using

dichloromethane:methancl=85:5 as eluent. Thus, 0.434 g (79%) of the title product was
obtained. MS (ES!) m/z 452.2 (M+H)".

Example 25
25 {55)-8-chioro-N-{propan-2-vi}-1-[{rans-4-{pyridin-2-vioxylcvclohexyll-8 §-dihydro-4H-

[1.2.4riazolol4 3-gil1lbenzazepine-5-amine

/Q\\-\[/G -\_\
'T//”\

/N

R
RS \\

i
/\/
. /<\1 i

The title product was prepared from (58)-8—chi0ro-1—{2‘rans—4—(pyridin-2-
vioxy)cyclohexyl]-5,6-dihydro-4H-[1,2 4ltriazolol4,3-a][ 11benzazepine-5-amine (Example 7)
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according to the method described in Example 24. [a]5° = -29.3° (¢=0.1; methanol); MS (ESI)
miz 452.3 (M+H)".

Example 26

{ER}-8-chioro-N-{propan-2-vi}-1-[frans-4-(pyridin-2-yioxyleyciohexyil-5 6-dihydro-4H-
[1.2.4%riazolol4, 3-al{11benzazepine-5-amine

(\\Y C"\C
N et
ps
T ’N‘ﬂ

c:/i’\ = — /
RN

The tile product was prepared from (5R)-8-chloro-1-[trans-4-(pyridin-2-

yioxy)cyciohexyl]-5,8-dihydro-4+-[1,2 4]triazolol4, 3-a][ 1]benzazepine-5-amine (Example 8)
according to the method described in Example 24. [«]3° = +30.7° (¢=0.1; methanol); MS
(ESH m/z 452.3 (M+H)".

Example 27

8-chioro-N-cyclobutvl-1-Itrans-4-(pyridin-2-vioxyicyelohexvil-5.6-dihvdro-4H-
[1.2.4ltriazolol4 3-agl11benzazepine-5-amine

/O’m. <
Y E\Lw
PN N
/N
“ /\NH’Q

The title product was prepared from 8-chlore-1-[frans-4-(pyridin-2-yloxy)cyclohexyli-

5,6-dihydro-4 H-[1,2 4)triazolo[4, 3-al[1]benzazepine-5-amine (Example 8) and cyclobuianol
according to the method describad in Example 24. M3 (ES) nvz 484.2 (M+H)".

Example 28
8-chioro-N-{oxetan-3-v}-1-[frans-4-{pyridin-2-vioxylcyeclochexyll-5.6-dihvdro-4 H-
[1.2.4riazolol4. 3-al1lbenzazepine-S-amine

Ke)
E\\\ﬁ/ ., (\
| IQI /L\
& AN\N

'
Ly

A

The title product was prepared from 8-chloro-1-[irans-4-{pyridin-2-yloxy)cyclohexyll-
5,6-dihydro-4H-[1,2 4liriazolo[4, 3-al[ 1lbenzazepine-5-amine (Example &) and oxetane-3-
one according to the method described in Exampie 24, LC-MS (ES!) m/z 466.2 (M+H)".

Example 29
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8-chloro-1-[trans-4-{pyridin-2-yvioxylcyclohexyll-N-{tetrahydro-2H-pyran-4-yii-5, 8-

dihvdro-4H-[1,2 4ltriazolol4, 3-al{11benzazepine-5-amine

=N ,O}i’” /\\'

O
N \\/AYN\
N

H/“\\If'ﬁ%
Cl,’“\{{;}\\‘— / "-"\
A o]

iH

The fitle product was prepared from 8-chloro-1-[frans-4-{pyridin-2-yloxy)cyclohexyll-

5  b6-dihydro-4H-[1,2, 4triazolo[4, 3-all 1lbenzazepine-5-amine (Example 8) and tetrahydro-

4H-pyran-4-one according to the method described in Example 24. MS (ESI) m/z 484 .2
(M+H)".

Example 30

§-chloro-N-{4 4-diflucreycliohexvyli-1-{irans-4-{pyridin-Z-vioxyicycichexyll-5,6-dihydro-

10 4H-11,2 4ltriazolol4, 3-all 11benzazepine-S-amine

ﬁ ST ™

\*f"ﬁ : AN
v

SN . @

F

Ci

The fitle product was prepared from 8-chloro-1-{frans-4-(pyridin-2-yloxy)cyclohexyll-
5,6-dihydro-4H-[1,2 4ltriazolo[4, 3-ali 1]benzazepine-5-amine  (Example 6) and 44-
difluorocyciohexanone according to the method described in Example 24. MS (ESI) m/z

15 528.2 (M+H)"

Example 31
8-methoxy-1-Ifrans-4-{pyridin-2-vioxylcyclohexvil-5,.6-dihvdro-44-{ 1,2 4ltriazoio[4,3-

allilbenzazepine-5-amine hydrochloride

l ~\|_/O'~,,/\
O
ZF J\pr\\\l
Nt
J'/\\r/
Mo N Hel
NH,

20 ) tert-butyt i8-methoxy-1-lfrans-4-(pyridin-2-vioxyicyclohexyvill-5 8-dihydro-4H-

[1.2 4ltriazolol4 3-al[1lbenzazepin-5-vilcarbamate

E/z§b (,C',"" (\
N \\//\’\f? N
N

N
ftf
MeD/JI\"‘/ e

NHBec
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A mixture of 113 mg (0.35 mmol) of tert-butyl (7-methoxy-2-thioxo-2,3,4, 5-tetrahydro-
1H-1-benzazepin-4-ylicarbamate (Intermediate 15), 891 mg (0.28 mmol) of frans-4-(pyridin-
Z-yioxy)cyclohexane carboxylic acid hydrazide and 2 mb of 1, 4-dioxans was stirred at 120°C
for 2 hours under microwave irradiation (200W), then 80 mg (0.35 mmol) of silver benzoate
was added and the reaction mixture was stirred under the same conditions for 2 more hours.
The reaction mixture was fillered through Celite, washed with dichloromethane and
concentrated. The residue was purified by column  chromatography  using
dichioromethane:methancl=86:4 as sluent. Thus, 103 mg (58%) of the title product was
obtained. MS (ESI) m/z 506.3 (M+H)".

b} S-methoxy-1-[frans-4-(pyridin-2-vioxyycycliohexyll-5,6-dihydro-4H-[1,2 4liriazolof4,3-

all1lbenzazepine-5-amine hydrochloride

A mixture of 103 mg {0.2 mmol) of tert-butyl {8-methoxy-1-[Hrans-4-(pyridin-2-
yloxy)eyciohexyl]-5 6-dihydro-4H-[1,2 4ltriazolol4, 3-a)[ 11benzazepin-5-vl}carbamate (step a)
of Example 31) and 3 mb of 2.5M hydrogen chioride solution in ethyl acetate was stirred at
room temperature for 2 hours. The precipitated crystals were filtered and washed with ethyl
acetate. Thus, 65.4 mg (79%) of the title product was oblained. MS (ESH m/z 408.2 (M+H)".

Example 32

&-methoxy-N-{propan-2-yii-1-d&rans-4-{pyridin-2-vioxyicyclohexyll-5.6-dihydro-4H-

[1.2.4Mtriazolol4, 3-all1ibenzazepine-5-amine
fi//\\‘f’/ﬁ\’(l"‘/

il |
= 2N
SN S~ AN

N

T
MBO-/L‘;/)/\‘/&.\'H ~_<

Gty
CH,

The fitle product was prepared from  8-methoxy-1-[frans-4-(pyridin-2-
yioxycyclohexyl]-5,8-dihydro-4H-[1,2 4jtriazolol4, 3-a)l 11benzazepine-5-amine
hydrochloride (Example 31) according o the method described in Example 24. MS (ES) m/z
448.3 (M+H)".

Example 33

tert-butyl {1-Ifrans-4-(pyridin-2-vioxvicyclohexyil-8-{trifiuoromethyi)-5,6-dihydro-4H-

1,2 4liriazolol4, 3-ai{1ibenzazepin-S-vilcarbamate

NHBoc
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0.48 g (1.22 mmol) ferf-butvi[2-(methylsulfanyl)-7-(triflucromethyl-4, 5-dihydro-3H-1-
benzazepin-4-yljcarbamate (Intermediate 50) was dissolved in 30 mi of xylene and 0.45 g
{1.83 mmol) of frans-4-(pyridin-2-yloxy)cycichexane carboxylic acid hydrazide was added {0
the solution. A drop of concentrated hydrechloric acid was added to the reaction mixture and
the mixture was refluxed for 2 hours. After cooling to room temperature, the solution was
concentrated. The residue was purified by flash chromatography  using
dichioromethane:methanol=85:5 as eluent. Fractions containing the expecied product were
cencentrated and the product crystallized by trituration with ether. Thus, 0.52 g (78%) of the
title product was obtained. MS (ES) m/z 544.2 (M+H)™.

Example 34

1-ftrans-4-{pyridin-2-yvioxyicveichexvii-8-{triflucromethyi’-5.8-dihvdro-4H-
[1.2.41triazolol4 3-al 1ibenzazepine-S-amine hydrochloride

AR /\

CrOL

x‘\i_ 7

\K(I NHZ

052 g {095 wmmol) of fert-bulyi{1-[frans-4-(pyridin-2-yloxy)cyclohexyl}-8
{trifflucromethyl}-5,6-dihydro-4H-{1,2 4}triazolof4, 3-a}[ 1]benzazepin-5-yijcarbamaite
(Example 33) was dissolved in 30 mb of ethyl acetate, and then 10 mbL of 2.5M hydrogen

chioride solution in ethyl acetate was added with ice-water cooling. The reaction mixture was
stirred at room temperature for 4 hours, then 30 ml of diethyl ether was added and the
mixture was cooled again in an ice-water bath. The precipitated product was filtered, washed
with diethy! ether and dried. Thus, 0.39 g (86%) of the title product was obtained. MS (ESI)

m/z 444.2 (M+H)*. The product was used in the further reactions as a free base.

Example 35

N N-dimethyi-1-[irans-4-{pyridin-2-vioxyleyeiohexvil-8-{trifluoromethyi-5,6-dihydro-

4H-11,.2.4riazolol4. 3-all1ibenzazepine-5-amine

A ~ \// \

The tifle product was prepared from 1-[trans-4u(pyridEn~2-yioxy)cyciohexyijme—

{(triffucromethyl}-5,6-dihydro-4H-{1,2 4liriazolof4, 3-g)[ 1lbenzazepine-S-amine {(Example 34)
according to the method described in Example 22. M3 (ESH m/z 472.2 (M+H)".
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Example 36

N-{propan-2-vi}-1-lirans-4-{pyridin-2-vioxylcyciohexyll-8-{triflucromethyi}-5,6-
dihvdro-4H-11.2 4ltriazolol4,3-gll 11benzazepine-5-amine

/\r@\

w<( %<NH~<

The title product was prepared from 1-[frans-4-(pyridin-2-yvloxy)cycliohexyli-8-
(triffuoromethyl}-5 6-dihydro-4H-{1,2 4liriazolof4, 3-a][ 1lbenzazepine-5-amine {Example 34)
according to the method described in Example 24. M3 (ESH m/z 486.2 (M+H)".

./’\\/

Example 37

8-methyl-1-lfrans-4-{pyridin-2-vioxylcyciohexyil-5.6-dihydro-4H-{1, 2 4ltriazolc]4 . 3-
gii1lbenzazepine-5-amine

N,
a) fert-butyl {8-methyl-1-ltrans-4-(pyridin-2-vioxyicyclohexyll-5 . 8-dihydro-4 H-
1,2 4ltriazoiol4 3-gif1libenzazepin-5-viicarbamate

Nrigios
A mixture of 30.8 mg (0.1 mmol) of fert-butyl (7-methyl-2-thioxo-2,3,4,5-tetrahydro-

1H-1-benzazepin-4-yhicarbamale (Intermediate 23}, 35.3 mg (€. 15 mmol) of frans-4-(pyridin-

2-vioxy)cyclohexane carboxylic acid hydrazide and 1 mbL of n-butanol was refluxed for 48

hours, then concenirated. The residue was used without further purification. MS (ESI m/z

490.3 (M+H)".

b) 8-methyl-1-[trans-4-(pyridin-2-vloxylcyclohexyll-5.6-dinvdro-4H4-1, 2 4liriazolof4, 3-

ail1lbenzazepine-5-amine

A mixture of 91 mg (0.19 mmoly of fert-butyl {8-methyl-1-[frans-4-(pyridin-2-
yloxy)cyciohexyll-5,6-dihydro-4H-[1,2 41triazolo{4, 3-a]l 11benzazepin-5-yiicarbamate (step a)
of Example 37) and 4.8 mL of 2.5M hydrogen chioride solution in ethyl acelate was stirred at

room temperature for 2.5 hours. The precipitated crystals were filtered and washed with ethyl
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acetate. Ethyl acetate and aqueous KoCO; solution were added o the fillered hydrochloride
salt and stirred for 10 minutes at room temperature. The phases were separated, the organic
phase was dried over anhydrous Na:S0., filtered and concentrated. The residue was
purified by gradient chromatography using dichloromethane methancl=83.7—-80:10 as
eluent. Thus, 35 mg (49%) of the title product was oblained. M3 (ESH m/z 380.2 (M+H)"

Example 38

g-methyl-N-{propan-2-yli-1-lfrans-4-{pyridin-2-vioxylcvclochexyll-5.8-dihvdro-4H-

1.2 41triazolol4,3-all1 benzazepine=5=§mine

//\Y/
\J?' N \\/,/\/,/N\

The title product was prepared from 8-methyi-1-[frans-4-{pyridin-2-yloxy)cyciohexyll-
5 6-dihydro-4H-[1,2, 41triazolol4, 3-al[ 1lbenzazepine-5-amine (Example 37) according to the
method described in Example 24. MS (ESI) m/z 432.3 (M+H)".

Exampie 39

8-bromo-1-lfrans-4-{pyridin-2-vloxvicyclohexyll-5.8-dihvdro-44-[1,.2 4ltriazoliol4,3-
alliibenzazepine-8-amine

CrOL,
foQ

NH,,

A mixture of 0.88 g (1.8 mmol) of fert-butyl{1-[frans-4-(pyridin-2-yloxy)cyclohexyl}-8-
{trifftucromethyl}-§ 6-dihydro-4H-{1,2 4ltriazoicl4, 3-a][1]benzazepin-5-yijcarbamate
(Example 33), 0.65 g (2.75 mmol) frans-4-(pyridin-2-yloxyicyclohexane carboxylic acid
hydrazide and 18 mbL of n-butanol was refluxed for 29 hours, then concenirated. 25 mi of
2.5M hydrogen chioride solution in ethyl acetate was added to the residue and stirred at room
temperature for 1.5 hours. The precipitated crystals were filtered and washed with ethyi
acetate. Ethyl acetate and aqueous KoCO; solution were added 1o the filtered hydrochloride
salt and stirred for 10 minuies at room temperature. The phases were separated, the organic
phase was dried over anhydrous Na:30s, filtered and concenirated. The residue was
purified by gradient chromatography using dichlioromethane methanol 9558515 as
aluent. Thus, 0.64 g (V8% of the title product was obtained. MS (ESH m/z 454 1 (M+H)".

Example 40
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8-bromo-N-{propan-2-yi}-1-lfrans-4-(pyridin-2-vioxyicycichexyil-5 6-dihydro-4H-

1.2 4ltriazolol4, 3~a3{1]benzazepine~5~amina

L,//N OVN

The title product was prepared from 8-bromo-1-[frans-4-{pyridin-2-yloxy)cyclohexyll-
5  b6-dihydro-4H-[1,2 4triazolo[4, 3-all 1lbenzazepine-5-amine (Example 39) according o the
method described in Example 24, MS (ESH m/z 4981 (M+H)"

Example 41

8-chioro-1-{3,3-difluorocyclobutyll-N-{propan-2-vi}-5 6-dihvdro-4H-[1,2 4ltriazolof4, 3-
all1ibenzazepine-S-amine

i T
F’“k\ ‘\

e N

N
i
o’ ! /J/\f /
10 N
a) tert-butvl [8-chioro-1-(3,3-diflucrocyclobutyl)-5.6-dinydro-4 H-1,2 4liriazolol4 3-

all1lbenzazepin-5-vllcarbamats

"2 e

- ”\

oC é

NHBoc

018 ¢ (0.589 mmol) of fert-butyl (7-chloro-2-thioxo-2,3,4, 5-tetrahydro-1H-1-

15 benzazepin-d-ylicarbamate (Intermediate 4) was dissolved in 10 mb of xylene and 0.14 g

(0.0 mmob) of 3,3-diflucrocyciobutane carboxylic acid hydrazide (Intermediate 57) was

added to the solution. The reaction mixture was refluxed under argon for 8 days and then

concentrated. The product was purified by column  chromatography  using

dichloromethane:methancl.25% ammonia solution=18:1.0.1 as eluent. The appropriaie

20  fractions were concentrated and the residue was crystallized by trituration with ether. Thus,
0.11 g (42%) of the title product was obtained. MS (ESIH m/z 425.2 (M+H)*.

b} 8-chioro-1-(3 3-difluocrocycicbutyly-5 6-dihvdro-4+-[1,2 4itriazolol4 3-alitibenzazeping-5-

aming
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0.10 g (0.25 mmol) of fert-butyl [8-chioro-1-(3,3-difflucrocyciobutyl)-5,6-dihydro-4H-
[1,2 dliriazolol4 3-al[ 1lbenzazepin-5-yllcarbamate (step a) of Example 41) was dissolved in
10 mkL of ethyl acetate, then 2 mL of 2.5M hydrogen chicride solution in ethyl acetate was
added to the solution. The reaction mixiure was stirred at room temperature for 5 hours, then
diethyl ether was added and the product was exiracted twice with 20 mb of water. The pH of
the combined aqueocus phases was basified with saturated Na,CO3; solution and the highly
precipitated mixture was exiracted twice with 20 mbL of dichloromethane. The combined
organic phases were dried over MgSQ,, filtered and concentrated. Thus, 0.05 g (86%;) of the
fitle product was obtained. MS (ES1) m/z 325.2 (M+H)".
<) 8-chioroe-1-(3 3-diflusrocyclobutyh-M-{(propan-2-yi)-5,8-dihydro-4 H-[1,.2 4liriazolof4, 3-

alltlibenzazepine-5-amine

The tille product was prepared from 8-chloro-1-(3,3-difluorocyclobutyl)-5,6-dihydro-
4H-11.2 ditriazolol4,3-al[1ibenzazepine-5-amine (step b) of Example 41) according o the
method described in Example 24, MS (ESH m/z 367.2 (M+H)"

Example 42

8-chlore-1-(4 4-difluorocyclichexvil-N-{propan-2-vii-§ 6-dihvdro-4H-11, 2 4itriazolol4.3-
gil1ibenzazepine-5-amine

F“‘l:/\:
E\\"/L\-’ﬁ:\i\
i N

<

o)
o \,/< <
NH

al fert-butyl {8-chioro-1-{4 4-diftucrocycichexyl}-5 6-dinvdro-4H-[1.2 4liriazolo[4 3-

allibenzazepin-5-yllcarbamate

HHBoo

The title product was prepared from ferf-butyl {7-chioro-2-thioxo-2,3,4,5-tetrahydro-
1H-1-benzazepin-4-yijcarbamate (intermediate 4) and 4 4-diflucrocyclohexane carboxylic
acid hydrazide (Intermediate 67) according to the method described in step a) of Example
41. MS (ESH miz 453.2 (M+H)".
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b} 8-chioro-1-(4 4-diflucrocyclohexyly-5.6-dihydro-4H-[1.2 4itriazolo]4, 3-gli 1ibenzazepine-5-

anine

The title product was prepared from fert-butyl [8-chloro-1-(4,4-difluorocyclohexyl)-5,6-
dihydro-4H-[1,2 4ltriazolof4,3-a][1]benzazepin-5-yljcarbamate (step a) of Example 42)
according to the method described in step b) of Example 41. MS (ESI) m/z 353.1 (M+H)".
¢l 8-chloro-1-(4 4-diflucrocyclohexyl)-N-(propan-2-yi}-5 6-dihvdro-44-11.2 4liriazolo(4 3-
al[1lbenzazepine-5-amine

The title product was prepared from 8-chioro-1-{4 4-diftluorocycliohexyi)-5,6-dihydro-
4+-[1,2 ditriazolo]4, 3-al[tibenzazepine-S-amine (step b) of Example 42) according to the
method described in Example 24. MS (ESI) m/z 385.1 (M+H)".

Example 43
g-chloro-1-[frans-4-{trifluoromethylicycichexyll-5 6-dihvdro-4H-{1, 2 4ltriazolo[4.3-

aiilibenzazepine-5-amine
F F

X~
N

N,

fdf

¢ 5
);
e ~F ,/(\

NH,

a) ferf-butyl 18-chiloro-1-Itrans-4-(trifluoromethyvhcyclohexyil-5 8-dihydro-4H-

1,2 4itriazolol4 3-al{ 1lbenzazepin-S-vliicarhamale

d o g N
¢
o)
Cl/i\// =

NHBcc

The title product was prepared from ferf-butyl [7-chioro-2-(methyisulfanyl)-4,5-
dihydro-3H-1-benzazepin-4-yllcarbamate (Intermediate 5} and trans-4-
{triffucromethylicyciohexane carboxylic acid hydrazide (Intermediate 55) according to the
method described in Method B) of Example 5. MS (ESI) m/z 485.2 (M+H)".

b) 8-chioro-1-[frans-4-(triflucromethylicyclohexyll-5,.6-dihydro-4H-[1.2 4itriazolol4,3-
alilibenzazepine-5-amine
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The itle product was prepared from  {erf-buiyl  {8-chloro-1-[frans-4-
{(triftucromethyljcyclohexyil-5,6-dihydro-4H-[1,2 4}triazolof4, 3-a][ 1]benzazepin-5-
yiicarbamate (step a) of Exampie 43) according to the method described in Exampile 8. MS
(ESH m/z 385.2 (M+H)*.

5 Example 44

g-chioro-N-{propan-2-vi}-1-{frans-4-{rifluoromethviicveiohexyl]-5.8-dihvdro-4H-

[1,2.4lriazolol4d, 3-all1lbenzazepine-5-amine

F

F><\ /\\!

", T’/'N\

Moo, -'/

ﬂ/L\/’A\/ " <

The title product was prepared from 8-chloro-1-[frans-4-(triffluoromethyljcyclohexyll-
19 5,6-dihydro-4H-[1,2 4]triazolo[4, 3-a][ 1]benzazepine-5-amine (Example 43) according to the
method described in Example 24. MS (ESH m/z 427.2 (M+H)".

Example 45
8-bromo-1-lfrans-4-itriflucromethyvlicyciohexyil-5,6-dihvdro-4H-{ 1,2, 4Htriazcicid 3~

aliiibenzazepine-8-amine

15 NH,
The title product was prepared from tert-butyl (7-bromo-2-thioxo-2,32,4,5-telrahydro-

1H-1-benzazepin-4-ylcarbamate (Intermediate 33) and frans-4-(Irifiucromethylicyciohexane
carboxylic acid hydrazide {Intermediate 55) according to the method described in Example
39 MS (ESH m/z 431.1 (M+H)"

20 Example 46

8-bromo-MN-{progan-2-vil-1-ffrans-4-{trifucromethylicvclohexyil-5,6-dihydro-4H-

(1,2 4lriazolold, 3-all1lbenzazepine-5-amine

Sy r—f Y
r'4\<\
Ny
L )
Br ~; f’& /
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The title product was prepared from 8-bromo-1-[frans-4-(trifiluoromethylcyclohexyll-
5,6-dihydro-4H-[1,2 4liriazolo[4,2-a][ 1]benzazepine-5-amine (Example 45) according to the
method described in Example 24. MS (ESH m/z 471.1 (M+H)Y".

Example 47

1’ -[trans-4-(pyridin-2-vioxyleyclochexyil-8 {triflucromethyii-4’ H 6’ H-spirof 1. 3-
dioxolane-2.5-[1,2. 4liriazoio[4.3-a]l[11benzazepine]
ARy N

Y ;
N .

PN "
.@{'
- i \I
F P 7
) /&(( ~ 7{,0
¥ SN

080 g (279 mmoly of 7-(triflucromethyh)-1,5-dihydrospirof1-benzazepine-4,2’-

[1,3]dioxolane]-2(3H)-one {(Intermediate 43) was dissolved in 80 mL of dichioromethane, then
0.02 mi (0.28 mmol) of trifluoroacetic acid and 0.50 g {3.34 mmol) of trimethyloxonium
tetrafluorcborate were added to the solution under argon. The reaction mbdure was slirred
at room temperature for 24 hours and then 0.80 g (3.34 mmol) of frans-4-(pyridin-2-
yioxy)cyciohexane carboxylic acid hydrazide was added o the solution. The reaction mixiure
was refiuxed for 6 hours, then the solution was concentrated. The residue was purified by
column chromatography using dichloromethane methanol=95.5 as eluent. The fractions
containing the product were concentrated to yield 0.53 g (38%) of the title product. MS (ESH
m/z 487 .2 (M+H)".

Example 48
1-{frans-4-{pyridin-2-vioxyicvciohexyil-8-{triflucromethvil-4H-[1,.2 4ltriazolol4, 3-

gililbenzazepin-3{(8H-one

S

L r\/\Tx/ .

ool

0.54 g (1.11 mmol} of 1-[frans-4-(pyridin-2-yioxy)cyclohexyll-8'-{trifluocromethyl)-
4 H & H-spire[1,3-dioxolane-2,5-[1,2 4ltrizzolo{4,3-g][ 1]benzazepineg] (Example 47) was
dissolved in 20 mb of methanol and 25 mb of concentrated hydrochloric acid was added 1o
the sclution. The reaction mixture was refluxed for 2 hours and then, after cooling o room
temperature, 50 mi of water was added and the pH was adjusted to 7-8 with 30% NaOH
solution. The solution was extracted three times with 30 mbL of ethyl acetale, and the

combined organic phases were washed with water, then with saturated NaCl solution, dried
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over MgSQ,, fillered and concentrated. The residue was purified by column chromatography
using ethyl acetate: ethanci=3:1 as eluent. The appropriate fractions were concenirated and
the residue was crystallized by trituration with ether. Thus, 0.30 g (61%) of the title product
was obtained. MS (ESI) m/z 443.2 (M+H)".

Example 49

1-{trans-4-{pyridin-2-vioxyicyciohexyil-8-{triflucromethvii-5 . 6-dihvdro-44-
i1.2. 4ltriazolol4 3-gll 1ibenzazepin-5-0f

‘fg//\\\[/ 0 ””C\"
o i
N /\:éN\

AL

P e Ok

0.32 g (0.72 mmol) of 1-[frans-4-(pyridin-2-yloxy)cyclohexyll-8-(triflucromethyh)-4H-
[1,2 4]triazolo[4,3-a][ 1ibenzazepine-5(6H)-one (Example 48) was dissolved in 20 mb of
methanol and the solution was cooled to 0°C. Under stirring and cooling with ice-water, 0.03
g (0.87 mmol) of NaBH, was added to the reaction mixture. The solution was stirred at 0 °C
for 10 min and then at room iemperature for further 2 hours. The reaction mixture was
concentrated, 10 mb of water was added {o the residue and the pH of the solution was
adjusted to about 7 with 5% hydrochioric acid solution. The agueous phase was exiracted
twice with 20 mL of dichloromethane, the combined organic phases were dried over MgSO0,,
filtered and concenirated. The residue was crystallized by trituration with ether. Thus, 0.32 g
{99%) of the title product was obtained. MS (ESI) m/z 445.2 (M+H)".

Example 50
S-methoxy-1-[lfrans-4-{pyridin-2-vioxvicyclohexyll-8-{trifluoromethyi}-5,8-dihydro-4H-
[1.2.4ltriazolo[4,3-all1]lbenzazepine

,f//.\~ /O,%/
d\ N \)\/\1
3

0.10 g (0.23 mmol} of 1-[rans-4-{pyridin-2-yloxy)cyciohexyll-8-(triflucromethyl)-5,6-
dihydro-4H-[1,2 4ltriazolo[4,3-a][1]benzazepin-5-of {(Example 49) was dissolved in 10 mL of
DMF and the solution was cooled to 0°C. 8.1 mg (0.34 mmol) of scdium hydride (80%
dispersion in oil) was added to the solution and the mixiure was stirred at 0°C for 1 hour.
28.0 ub (0.45 mmol} of iodomethane was added {o the reaction mixture and it was sllowed

{o warm to room temperature and stirred for 16 hours. The reaction mixture was poured into
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water and extracied twice with 20 mL of ethyl acetate. The combined organic phases were
washed with water and saturated NaCl solution, dried over anhydrous MgSQy, filtered and
concentrated. The residue was purifled by  column  chromatography  using
dichloromethane:methanol=95.5 as eluent The expected product was crystallized by
trituration with n-hexane to yvield .05 g (47%) of the title product. MS (ESH m/z 458.2 (M+H)*.

Example 51
S-{cyciopropyimethoxy)-1-lirans-4-{pyridin-2-vioxyicyclohexyil-8-{trifluoromethyl)-

5.6-dihydro-4H-11.2 4liriazolo[4 3-al[1lbenzazepine

N S, 1/,/\7

v’f“ '\\/)ij\l\
t /N
New,

0.10 g {0.22 mmol of 1-[frans-4-(pyridin-2-yloxy)cyciohexyll-8-(rifluoromethyl)-5,6-
dihydro-4H-[1,2 4ltriazolof4,3-g][1]benzazepin-5-of {(Example 48) was dissclved in 10 mbL of
DMF and the solution was cooled to 0°C. 8.1 mg (0.34 mmol) of sodium hydride (60%
dispersion in oil) was added to the solution and the mixture was stirred at 0°C for 1 hour.
87.3 uL. {0.90 mmol) of (bromomethylicyciopropans was added to the reaction mixture, and
then it was aliowed to warm to room temperature and stirred for 18 hours. Then the solution
was cocled again and further 4.0 mg (0.17 mmol) of sodium hydride (60% dispersion in oil)
and 43.7 ub (0.45 mmol) of (bromomethylcyclopropane were added 1o the reaction mixiure.
After stirring at room temperature for § hours, the reaction mixture was poured into water and
axiracted twice with 20 mL of dichioromethane. The combined organic phases were washed
with water, dried over anhydrous MgSQ,, filtered and concentrated. The residue was purified
by column chromatography using dichloromethane:methanol=9855 as elueni. The
appropriate fractions were concentrated and the residue was crystallized by trituration with
n-hexane {o yield 0.07 g (65%) of the title product. MS (ESI) m/z 489.3 (M+H)™,

Example 52

S5-{ltert-butvli{dimethylisilylioxv}-8-chloro-1-[frans-4-{pyridin-2-vioxyicvciohexyil-5,6-

dihydro-44-11,2. 4ltriazoloi4, 3-al[1lbenzazepine
~ 'O-‘:i,, -
Sae
2 =N
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0.38 g (1.06 mmol) of 4-{[tert-butvi(dimethybsilviloxy}-7-chioro-1,3,4, 5-tetrahydro-2H-
1-benzazepine-2-thione (Intermediate 83) was dissolved in 20 mbL of xylene and 0.42 ¢ (1.80
mmol} of trans-4-(pyridin-2-yioxyjcyclohexane carboxylic acid hydrazide was added to the
solution. The reaction mixture was refluxed for 98 hours, cocled {o room temperature and
concentrated. The residue was purified by column  chromatography  using
dichloromethane:methanol=85:5 as eluent. The appropriate fractions were concentrated and
the residue was crystallized by trituration with ether. Thus, 0.21 g (37%) of the title product
was obtained. MS (ESI) m/z 525.2 (M+H)*.

Example 53

8 -chioro-1-[frans-4-{pyridin-2-vioxvicyclohexvll-4’ H.8'H-spirol 1, 3-dioxolane-2.5'-
{1,2.4%riazolo[4, 3-gl[1ibenzazapine]

ﬁ’/\ ‘\\\I/O"’t.,[’ N
S I/N\\_

S

Y
cl //a\\,/}"?‘

O\\a/

The title product was prepared from 7-chioro-1,5-dihydrospiro]1-benzazepine-4,2’-
[1,3ldioxolane}-2(3H)-one (Intermediate 53) according to the method described in Example
47 M5 (ESH miz 453.2 (M+H)™

Example 54
8-chioro-1-[trans-4-{pyridin-2-vioxvicyclohexyil-4dH-11.2 4liriazoiol4.3-

all1lbenzazenin-5{6Hi-one

R ~C,,

A C\
Z= \)\;,N\\i

N

A 4
o
Ci -

0

i

The title product was prepared from &-chloro- 1 -[frans-4-{pyridin-2-yloxy)cyclohexyll-
4’ H .6 H-spiro[1,3-dioxolane-2,5-[1,2, 4]triazolo[4, 3-al[1Ibenzazeping] (Example 53)
according to the method described in Example 48. MS (ESH m/z 409.2 (M+H)™.

Example 55

8-chioro-1-[trans-4-{pyridin-2-vioxyicvciohexyil-5,6-dihydro-4H-[ 1, 2 4liriazolold, 3-
aiitlbenzazepin-5-ol
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Method A}

0.28 g (0.53 mmol) of 5-{{fert-butyl{dimethyl)silylloxy}-8-chioro-1-{frans-4-{pyridin-2-
vioxy)cyclohexyl]-5,6-dihydro-4H-[1,2 4ltriazolol4,3-a][ 1lbenzazepine (Example 52) was
dissobved in 20 mbL of THF. 1.07 mL (1.07 mmol) of 1M telrabutylammonium fluoride (TBAF)
solution in THF was added dropwise o the above solution and the reaction mixiure was
stirred at room temperature for 5 hours. 50 mbL of water was added to the reaction mixture
and extracted twice with 50 mL of ethyl acetate. The combined organic phases were washed
with saturated NaCl solution, dried over Na S0, filtered and concentrated. The residue was
purified by column chromatography using dichloromethane methanol=920:10 as eluent. The
appropriate fractions were concentrated and the residue was crystallized by trituration with
ether. Thus, 0.19 g (86%) of the title product was obtained. MS (ESH m/z 411.1 (M+H)".

Method B}

The title product was prepared from 8-chloro-1-[frans-4-(pyridin-2-yloxy)cyciohexyl}-
4H-[1,2 ditriazolol[4,3-al[1]benzazepine-5(6H)-one (Example 54) according o the method
described in Example 49. MS (ESI) m/z 411.2 (M+H)".

Example 56
{55)-8-chioro-1-[trans-4-{pyridin-2-vioxylcyciohexyil-5,6-dihydro-4H-
[1,2.4ltriazolo[4, 3-al[1]lbenzazepin-5-ol

S0y
.:J;(

and

/

OH

Example 57

{ER})-8-chlioro-1-{frans-4-(pyridin-2-yvioxylcyciohexyii-5,6-dihvdro-454-
[1.2.4riazolol4, 3-&][1’Ebenzazepin—5~0!

CrO,
oS

v
OH
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The title products were prepared from the racem 8-chloro-1-[frans-4-(pyridin-2-
yloxy)eyclohexyl]-5,6-dihydro-4H-[1,2 d]triazolo[4,3-a)[ tibenzazepin-5-0l (Example 55) by
chiral preparative HPLC (CHIRALPAK 1A with preparative 20 um stationary phase,
2.5x20cm; F=15mU/min, eluent fert-butyl methyl etherdichioromethane ethanol=85:10:5;
isocratic, t=25°C) to yield the {58} enantiomer (T, 162 min; [«]53® = -158° (c=0,1;
+11.8° (c=0.1;
chioroformy); Example 57). The absolute configuration of the compounds was determined by

chioroform); Example 56) and the (5R} enantiomer (T, 19.8 min; [o]%
VCD method and by 'H NMR spectroscopy of the diastereomeric pairs synthesized
therefront.

Example 58

8-chloro-5-methoxy-1-lirans-4-{pyridin-2-vioxyicyciohexyll-5.8-dihvdro-4 H-

[1.2.4ltriazolo[4.3-all1]benzazepineg

OMe
The tile product was prepared from 8-chloro-1-[frans-4-{pyridin-2-yloxy)cyclohexyll-
5,6-dihydro-4H-[1,2 4ltriazolo[4, 3-al{ 1lbenzazepin-5-ol  {(Example 55) according to the
method described in Example 50. M3 (ESH m/z 425.2 (M+H)".

Example 59

5-{Cyclopropvimethoxy)-8-chloro-1-[trans-4-{ pyridin-2-vioxylcveliochexvil-&,6-dihydro-

4H-11.2. 4ltriazolol4. 3-al[1lbenzazepine

/\ O'Av':,‘(//\
oW
~ \'\

a_&. ) 4
o

The title product was prepared from 8-chloro-1-[frans-4-(pyridin-2-yloxy)cyclohexyli-
5, 8-dihydro-4H-[1,2 Altriazolol4,3-gl[1lhenzazepin-5-0o (Example 55) according to the
method described in Example 51. MS (EGH m/z 465.2 (M+H)".

Example 60
2-{{8-chioro-1-[irans-4-{pyridin-2-vioxvicyclohexyll-5.8-dihydro-4H-[ 1.2 4liriazoiol4. 3-

aliiibenzazepin-S-viloxy)-N. N-dimethviethanamine
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0.08 g (0.19 mmol) of 8-chioro-1-[frans-4-(pyridin-2-yloxy}cyclohexyl}-5,6-dinydro-
4H-[1,2 4iiriazolo[4,3-a][1ibenzazepin-5-ol (Example 55) was dissolved in 8 mL of DMF, the
solution was cooled to 0°C and 8.05 g {1.32 mmoal) of sodium hydride (60% dispersion in oil}
was added and the resulting mixture was stirred at 0°C for half an hour. Then, 0.08 g (0.56
mmol) of 2-chiore-N N-dimethylethanamine hydrochioride was added 1o the reaction mibdure
and it was stirred at room temperature for 16 hours. The reaction mixture was poured on ice
and exiracted twice with 20 mL of ethyl acetate. The combined organic phases were washed
with water and saturated NaCl solution, dried over anhydrous MgSQ,, filtered and
concentrated. The residue was purified by column  chromatography  using
dichloromethane:methanol:25% ammonia solution=18:1:0.1 as eluent. The appropriate
fractions were concentrated and the residue was crystailized by trituration with diethyl ether
to yield 0.04 g (47%) of the title product. M3 (ESI) m/z 482.2 (M+H)".

Example 61
&-chioro-1 -Ifrans-d-{trifluoromethviicyciohexvll-4’ H,8’ H-spiref1, 3-dioxolane-2,5 -
{1.2.4lriazolol4.3-al[11benzazepine]

. F
F\
400, ™
F
N
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The title product was prepared from 7-chiore-1,5-dihydrospire{1-benzazepine-4,2-

&

X

[1,3ldioxolane}-2(3H)-one  (intermediate 53) and frans-4-(rifluoromethylcyclohexane
carboxylic acid hydrazide {Intermediate 55) according to the method described in Example
47. MS (ESH m/z 4281 (M+H)™.

Example 62
& -brome-1 -Mrans-4-{pyridin-2-vioxyicyclohexyil-4' H 8 H-spirel1. 3-dioxclane-2.5'-
[1,2.4lriazolol4,3-al[11benzazeping]
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To a solution of 121 mg (0.41 mmol) of 7-bromo-1,5-dihydrospiro]1-benzazepine-4,2’-
{1, 3ldioxolane}-2(3H)-one {Intermediate 38) and 8 mL of dry dichloromethane, 3.11 pl (0.04
mmol) of trifiuoroacetic acid and 72 myg {0.48 mmol} of frimethyloxonium tetrafluoroborate
were added under nitrogen atmosphere at room temperature. The reaction mixture was
stirred at room temperature for 17 hours, then 107 mg (0.45 mmol) of frans-4-(pyridin-2-
yioxyicyclohexane carboxylic acid hydrazide was added and refluxed for 6.5 hours. The
reaction mixiure was concentrated, 10 mb of toluene and 1 drop of acetic acid was added to
the residue and refluxed for 3 hours, than the reaction midure was concentrated. The residue
was purified by gradient chromatography using dichloromethane methanol=97.3—-90:10 as
eluent. Thus, 121 mg (60%) of the itle product was obtained. MS (ESI) m/z 498.1 (M+H)*.

Example 63
1 -lirans-4-{pyridin-Z2-vioxyicyclohexvll-4' H 6 H-spirel1 3-dioxslane-2,5 -
{1,2.4}triamﬂci4 3-all1lbenzazepinel]

The title product was prepared from 1,5-dihydrospiro]1-benzazepine-4,2'-
[1,3ldioxolane]-2(3H)-one (intermediate 70} according to the method described in Exampie
47. MS (ESH m/z 419.2 (M+H)"

Example 64
8-bromo-1-lirans-4-{pyridin-2-vioxyicyclohexyil-4H-11.2 4ltriazolof 4 3-

allllbenzazepin-5{6H)-one

O /\
[ N \\/\"‘T N

The fitle product was prepared from 8-bromo-1-[frans-4-(pyridin-2-yloxy)cyclohexyll-
4’'H &' H-spiro[1,3-dioxolane-2,5-[1,2,4}triazolo[4, 3-a][ 1]benzazepine] {Example 852}
according to the method described in Example 48. MS (ESI m/z 453.0 (M+H)".
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Example 65
8-bromo-1-ltrans-4-{pyridin-2-yioxyicyciohexyll-5.6-dihydro-4H-[1, 2. 4ltriazolof4, 3-

giiiibenzazepin-5-of

TRe

\4’” e \/\J

Br

OH

The title product was prepared from 8-bromo-1-[frans-4-(pyridin-2-yloxy}cyclohexyli-
4H-[1,2 ditriazolel[4, 3-ali 1lbenzazepine-5(6H)-one (Example 84) according to the method
described in Example 48. MS (ESI) m/z 457.1 (M+H)".

Example 66

1 {trans-4-{pyridin-2-vioxyicyclchexvll-4 H.6' H-spirol1, 3-dioxclane-2,5-

{1,2 4lirigzolold. 3-all1lbenzazepine]-8 -carbonitrile

A mixture of 48.7 mg (0.1 mmol) of &-bromo-1-[frans-4-(pyridin-2-yloxy)cyclohexyl}-
4'H & H-spiro[1, 3-dioxolane-2,5-[1,2 4ltriazolo[4, 3-all 1benzazepine] (Example 62), 13.4 myg
(.15 mmol) of copper(l) cyanide and 0.6 mlL of dry DMF under microwave irradiation
conditions in a CEM Explorer microwave reactor was stirred at 220°C for 30 minutes. The
reaction mixture was diluted with dichloromethane, filtered through Celite, washed with
dichicromethane. The filtrate was concentrated and ethyl acsiate and agueocus ammonia
solution were added to the residus. The phases were separated, the organic phase was
washed once with agueous ammonia, dried over anhydrous NaS8Q,, filtered and
concenirated. The residue was purified by reversed-phase chromatography using
acetoniirile:water containing 1% iriflucrcacetic acid=1:1 as eluent. Thus, 17.8 mg (40%) of
the title product was obtained. MS (ES!) m/z 444 .2 (M+H)".

Example 67
{535)-B-chioro-N N-dimethyl-1-lfrans-4-{pyridin-2-vioxyicyclohexvl]-5 8-dihydro-4H-
[1.2.4lriazolold 3-al[1lbenzazeping-5-amine
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The title product was prepared from (53)-8-chicro-1-[trans-4-(pyridin-2-
yloxy)cyciohexyl]-5,6-dihydro-4H-[1,2 4jtriazolo[4, 3-g][ 11benzazepine-5-aming (Example 7)
according to the method described in Example 22. [«]i%= -36.8° (c=0.1; methanol); MS (ESH

5 m/z 438.2 (M+H)"

Example 68

{55)-N-{18-chioro-1-[frans-4-{pyridin-2-vioxylcyciohexvil-5.8-dihvdro-44-
1.2 4lriazolold, 3-gll1lbenzazepin-3-vilacetamide

10 The title product was prepared from (55)-8-chloro-1-[frans-4-(pyridin-2-
yloxy)cyciohexyl]-5,6-dihydro-4H-[1,2, 4jtriazolo{4, 3-a][ 1ibenzazepine-5-amine (Example 7}
according to the method described in Example 9. [a]d’= -24.3° (¢=0.1; methancl); MS (ESI)
m/z 452.2 (M+H)*.

Example 69

15 & -chloro-1'-[frans-4-{piperidin-1-vimsthylicyclohexyil-4'H.6' H-spirel 1, 3-dioxolansg-
2.5.11,2 ditriazoiol4, 3-a¥{ 1ibenzazepineg]

/’\N‘/" ey,
u k 1:,‘be

The title product was prepared from 7-chioro-1,5-dihydrospiro]1-benzazepine-4,2'-

[1,3ldioxolane}-2(3H)-one (Intermediate 532) and frans-4-(piperidin-1-vimethyhcyclohexane

20  carboxylic acid hydrazide {(Iintermediate 65) according to the method described in Example
47. MS (ESH miz 457 2 (M+H)".

Example 70

{frans-4-(8'-chloro-4' H.6' H-spiro[1.3-dioxolane-2,5'-[1.2. 4liriazolol4,3-
agli1ibenzazepingl-1-ylicycichexyllipyrrolidin-1-ylimethanone




WO 2019/116324 PCT/1B2018/060077
184

o Ou,

The title product was prepared from 7-chioro-1,5-dihydrospirol1-benzazepine-4,2'-
[1.3ldioxolane}-2(3H)-one (intermediate 53) and trans-4-(pyrrolidin-1-
yicarbonyiicyclohexane carboxyiic acid hydrazide (Iintermediate 78) according to the method

5 described in Example 47. MS (ESI) miz 457.2 (M+H)".

Example 71

8-chioro-1-ftrans-4-{trifluoromethylicycichexyll-4H-11. 2 4ltriazolol4 3-

a][ﬂbenzazepin'sqﬁi-{)—gne

o\,ﬂ

O

10 The title product was prepared from 8-chioro-1-[lrans-4-(trifluoromethylicyciohexyll-
4’'H &' H-spiro[1,3-dioxolane-2,5-[1,2,4}triazolo[4,3-a][ 11benzazepine] {Example 51)
according to the method described in Example 48. MS (ESI m/z 384.1 (M+H)".

Example 72

8-chioro-1-lfrans-4-{triflucromethvlicyciohexyil-§ S-dihvdro-4H-1'1 2 4itriazolof4 3-
15 gll1lbenzazepine-5-ol
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The title product was prepared from 8-chloro-1-[frans-4-(trifluoromethylicyclohexyll-

4+-[1,2 4itriazolo]4, 3-al[ tibenzazepine-5(6H)-one (Example 71) according to the methed
described in Example 49. MS (ESH) m/z 386.1 (M+H)*.

20 Example 73
{cis)-8-(8-chioro-4'H 6'H-spirel1 3-dioxolane-2.5°-11 2 4itriazolof4 3-
ailllbenzazepinel-1-il}-3-methyl-1-oxa-3-azaspirol4.5ldecan-2-one
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The title product was prepared from 7-chioro-1,5-dihydrospiro]1-benzazepine-4,2'-
[1.3ldioxolane}-2(3H)-one (intermediate 53) and (cis)-3~-methyl-2-oxo-1-oxa-3-
azaspiro[4.5]decane-8-carboxylic acid hydrazide (Intermediate 87) according to the method

5  described in Example 47. MS (ESI) m/z 4452 (M+H)*.

Example 74

8-chioreo-5-methoxy-1-[trans-4-{trifluocromsethylicyelohexyll-5 6-dihydro-4H-

[1.2 4liriazolol4. 3-all1lbenzazepine

I
i
O
""-‘?ﬂ}j’:N
M,
=
o0
[&3)

AN

OMe

F

10 The title product was prepared from 8-chloro-1-[frans-4-(trifluoromethylcyclohexyll-
5,6-dihydro-4H-{1,2 4liriazolo[4, 3-a][ 1lbenzazepin-5-0l {intermediate 72) according to the
method described in Example 50 MS (ESH m/z 400.1 (M+H)"

Example 75
{transi-8-{8 -chiore-4' H 6'H-spirel1 3-dioxolane-2 5-11.2 ditriazoloi4 3-
15 all1lbenzazepinl-1’ -vii-3-methyl-1-oxa-3-azaspirgi4.Sldecan-2-one
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The title product was prepared from 7-chloro-1,5-dihydrospiro[1-benzazepine-4,2-
[1,3ldioxolane}-2(3H)-one  {Intermediate 53) and  {frans)-3-methyl-2-ox0-1-0xa-3-
azaspirc[4.5]decane-8-carboxylic acid hydrazide (intermediate 88) according to the method

20 described in Example 47. MS (ESI) m/z 445.1 (M+H)".

Example 76
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N-{{5S]-8-chioro-1-[frans-4-{pyridin-2-vioxyicyclohexyil-5.8-dihydro-4H-
[1.2.4]triazolol4,3-al 11benzazepin-5-vi}-N-methylmethanesulfonamide

a) N-1(55)-8-chioro-1-[frans-4-(pyridin-2-vioxy)cvclohexyll-5, 6-dihydro-4 H-

5 1,2 4lriazolol4 3-ai1lbenzazepin-5-yiimethanesulfonamide

To a solution of 204 mg (0.5 mmol} of (58)-8-chloro-1-{trans-4-(pyridin-2-
yloxy)cyclohexyl]-5,6-dihydro-4H-[1,2 4ltriazolol4,3-g)[ 1lbenzazepine-5-amine (Example 7)
and 5 mb of pyridine, 46 ul (70.6 mmol) of methanesulfonyl chloride was added and the

10 reaction mixture was stirred at room temperature overnight. The reaction mixiure was then
diluted with dichloromethane, washed with saturated NaHCO; solution and saturated NaCli
solution, the organic phase was dried over anhydrous NaS0,, filtered and concentrated.
The residue was purified by column chromatography using dichloromethane:methanoci=2:1
as sluent. Thus, 80 mg (37%) of the title product was obtained. M3 (ESI) m/z 488.3 (M+H)".

15 b) N-1(5S)-8-chloro-1-[trans-4-(pyridin-2-vioxy)cyclohexyll-5 8-dihydro-4 H-
[1,2.41triazolof4,3-al[1lbenzazepin-5-vii-N-methyimethanesuifonamide

The ftitle product was prepared from  A-{(58)-8-chioro-1-{frans-4-(pyridin-2-
yioxy)eycliohexyl]-5,8-dihydro-4H-[1,2, 4]iriazolo[4, 3-a)[ tibenzazepin-5-
yhmethanesulfonamide (step a) of Example 76) according io the method described in

20 Example 18. MS (ESI) m/z 502.2 (M+H)™.

Example 77
{5S)-8-chioro-N-ethvl-1-{frans-4-(pyridin-2-vioxvicyclohexyll-5.6-dihydro-4H-

1.2 4Mtriazolol4 3-al1ibenzazepine-S-amine

N
s
L

Cl

\N T
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a) fert-buivl {5 85)-8-chioro-1-ltrans-4-(pyridin-2-vioxyicyclohexyil-5 8-dihvdro-4 H-
1,2 4ltriazoioid 3-ail1ibenzazepin-5-vilcarbamate

CrO
=N ~ F/’N\N
ot
O
c1)\~5/ */

- -,
\Nl Boe

To a solution of 204 mg (0.5 mmol) of (58)-8-chloro-1-[frans-4-(pyridin-2-
yioxyicyciohexyil-5,8-dihydro-4H-[1, 2, 4liriazolo[4, 3-a][ 1ibenzazepine-5-amine (Example 7)
and 10 ml of dichicromethane 275 pl (1.5 mmol) DIPEA and 130 mg (0.6 mmol) di-terd-butyl
dicarbonate were added and the reaction mixture was stirred at room temperature overnight.
The reaction mixture was diluted with dichloromethane, washed with saturated NaHCGCG;
solution and with water, the organic phase was dried over anhydrous Na,SQy, filtered and
concentrated. Thus, 246 mg (87%) of the title product was obtained. MS (ESH m/z 510.2
(M-+H)*.

D) tert-butyl {{58)-8-chloro-1-lfrans-4-(pyridin-2-vioxyicyclohexyll-5 6-dihydre-4H-
[1,2 4itriazolof4,3-all1lbenzazepin-5-vlilethylcarbamate

i TN
L

R .
/N

The title product was prepared from ferf-butyl {(55)-8-chloro-1-[frans-4-(pyridin-2-
yloxy)cyciohexyl]-5,6-dihydro-4H-[1,2, 4jtriazolo{4, 3-a][ 1ibenzazepin-S-yi}carbamate (step a)
of Example 77) according o the method described in step a) of Example 23. MS (ESI) my/z
538.2 (M+H)™.
¢} (5 S)-8-chioro-M-ethyl-1-{frans-4-(pyridin-2-yioxyicyclohexyl]-5 6-dihydro-4 H-
1.2 4ltriazolol4, 3-all1lbenzazepine-5-amine

The title product was prepared from ferf-butyl {(55)-8-chioro-1-{frans-4-(pyridin-2-
yioxyicyclohexyl]-5,8-dihydro-4H-11,2 4ltriazolold  3-a) 1ibenzazepin-5-yhethylcarbamate
(step b) of Example 77) according to the method described in Example 6. MS (ESI) m/z 438.3
{M+H)".

Example 78
{55}-8-chlore-N-methyl-1-{frans-4-(pyridin-2-vioxylcyciochexyil-5,6-dihydro-4H-

1,2 4riazolol4, 3-gl 11benzazepine-5-amine
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a) fert-butyl {{58y-8-chioro-1-lfrans-4-(pyridin-2-vioxy)cyclohexyll-5 6-dihydro-4 H-
[1.2 4liriazoiol4 3-all1ibenzazepin-5-viimethvicarbamate

5 The title product was prepared from ferf-butyl {(58)-8-chloro-1-[irans-4-(pyridin-2-
yioxyicyclohexyl]-5,6-dihydro-4H-[1,2 dltriazolol4  3-a][ 11benzazepin-5-yhcarbamate (step a)
of Example 77) according to the method described in step a) of Example 21. MS (ESI) m/z
524.3 (M+H)".
b} (58)-8-chloro-N-methyl-1-[frans-4-(pyridin-2-vioxycyclohexvyll-5 §-dihydro-4 H-
10 [1,2.4ltriazolof4,3-al[1ibenzazepine-5-amine

The title product was prepared from ferf-butyl {{588)-8-chloro-1-[frans-4-(pyridin-2-
yioxy)cyciohexyl]-5,8-dihwydro-4H-[1,2 4ltriazolo]4, 3-al 1]benzazepin-5-ylimethylcarbamaie
(step a) of Example 78) according to the method described in Example 8. MS (ESI m/z 4242
(M+H)".

15 Example 79
& -chioro-1’-{1-{pyrimidin-2-vliazetidin-3-vil-4’ 4,6’ H-spirol1,3-dioxolane-2,5'-

{1,2. 4itriazolol4 3-gl[1]1benzazepine]
N

NN
‘L/)\,:’N\
™

N\<

)

)
[s)

Q
N
The title product was prepared from 7-chiore-1,5-dihydrospire{1-benzazepine-4,2'-
20  [13ldioxolans}-2(3H)-one (Intermediate 53) and 1-{pyrimidin-2-yl)azetidin-3-carboxylic acid
hydrazide (Intermediate 82) according to the method described in Example 47. MS (ESI) m/z
4111 (M+H)Y"

Example 80
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N-{{5S]-8-chioro-1-[frans-4-{pyridin-2-vioxyicyclohexyil-5.8-dihydro-4H-
[1,2.4riazolo[4, 3-a][1]benzazepin-S-vil-4-flucrobenzamide

(%/O
| {
’\/;'N . o

IAV

N
AN
E\ pL

To a solution of 204 mg (0.5 mmoly of (585)-8-chloro-1-{frans-4-(pyridin-2-
yioxyjcyciohexyil-5,8-dihydro-4H4-[1,2 4liriazolold | 3-a]f 1lbenzazepine-5-amine (Example 7}
and 3 mlb of pyridine, 90 pL (0.76 mmol) 4-fluorobenzoyl-chioride was added and the reaction
mixiure was stirred at room temperature overnight. The reaction mixture was then diluted
with ethyl acetate, washed with water, the organic phase was dried over anhydrous Na.30,
filtered and concentrated. The residue was purified by column chromatography using
dichloromethane:methanol=9:1 as eluent. Thus, 155 mg (58.5%) of the title product was
obtained. [a]5’= -69.8° (c=0.1; methanol); M3 (ESI) m/z 532.2 (M+H)".

Example 81

8-bromo-1 -[frans-4-{iriflucromethyviicvclohexvil-4 4.8’ H-spirel1.3-dioxeolane-2,.5'-
1.2 4ltriazolol4, 3-gll1lbenzazepine]

T‘\?(\
F O
i N

Gt
AN

Br”!\“-)f\\,—/"q

Q,

The title product was prepared from 7-bromo-1,5-dihydrospiro[1-benzazepine-4,2’-
[1,3ldioxolane}]-2(3H)-one  (intermediate 36) and trans-4-(riflucromethylicyclohexane
carboxylic acid hydrazide {Intermediate 55) according o the method described in Example
47. M3 (ESH m/z 472.1 (M+H)".

Example 82

S-{propan-2-yvlamino}-1-{frans-4-{pyridin-2-yvloxylcyclchexyil-5,6-dihydro-4H-

[1.2.4}triazolo[4, 3-al[1ibenzazepin-8-carbonitrile triflucroacetate
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The title product was prepared from 8-bromo-N-(propan-2-vh)-1-[frans-4-(pyridin-2-
yloxy)eyclohexyl]-5,6-dihydro-4H-[1,2 4]triazolo[4, 3-a)[ 1ibenzazepine-5-amine (Example 40)
according to the method described in Example 66. MS (ES]) miz 443.3 (M+H)™.

Example 83

{58}-8-chioro-N-{4-flucrobenzyll-1-[frans-4-{pyridin-2-vioxyicvcliohexvil-5 &-dihvdro-

4H-11,. 2. 4ltriazolol4, 3-all1lbenzazepine-5-amine

SN
orO

> %‘/}Nk
v
¢
cx/l\\f”/)\\.ﬂ&
NH
b
\-:d\

To a solution of 204 mg (0.5 mmol} of (535)-8-chioro-1-{frans-4-(pyridin-2-
yioxyjeyclohexyl]-5,6-dihydro-4H4-[1,2 4ltriazolol4, 3-a)[ 1ibenzazepine-5-amine {Example 7)
and 5 mL of DMF, 30 mg (0.75 mmol) sodium-hydride (80% dispersion in oil) was added and
the reaction mixture was stirred at room temperature for 15 minutes. Then 90 pl (0.75 mmol)
of 4-flucrcbenzyl chioride was added and it was stirred at room temperature overnight. At
this time, the reaction mixture was diluted with ethyl acetate, washed with water, the organic
phase was dried over anhydrous NazS0., filtered and concentrated. The residue was
purified by column chromatography using dichloromethana:methanol=2:1 as eluent. Thus,
55 mg (21%) of the titie product was obtained. [a]®= -22.1° (c=0.1; methanol); MS (ESI) m/z
518.3 (M+H)".

Example 84

1’ -[trans-4-{trifluoromethyileycichexyll-4'#H.8' H-spire[1, 3-dioxolane-2.5'-

{1.2 4ltriazolold, 3-all11benzazepinel-8 -carbonitrile
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The title product was prepared from &-bromo-1-[{rans-4-(triflucromethyijcyclohexyll-
4’ H &' H-spiro[1,3-dioxolane-2,5-[1,2,4)triazolo[4, 3-a][ 1 ibenzazepine] {(Example 81)
according to the method described in Example 66. MS (ESI) miz 419.2 (M+H)™.
Example 85
[trans-4-{8-bromo-4'H.6'H-spirol1. 3-dioxolane-2.5'-11.2 4itriazolol4, 3-
all1ibenzazepinl-1 -viicyciohexyllipiseridin-1-ylimethanone

A\ /J
Q..

I,

\ L/vf

The title product was prepared from 7-bromo-1,5-dihydrospiro]1-benzazepine-4,2'-

[1.3ldioxolane}-2(3H)-one {Intermediate 36) and frans-4-(piperidin-1-ylcarbonyhcyclohexane
carboxylic acid hydrazide {Intermediate 97) according io the method described in Example
82. MS (ESH myz 517.2 (M+H)".

Example 86
methyl frans-4-{8-bromo-5-oxo-5.6-dihydro-4H-11 2 4ltriazolold 3-all1lbenzazenin-1-

vlicyclohexane carboxylale

Me0OS,,_
e, N
’T.;‘ S

N
N
Br/*\%»\,«%
o

and
Example 87

8-brome-1-{frans-4-(piperidin-1-vicarbonylicyclohexyll-4H-[1, 2 4litriazolo[4,3-
all1lbenzazepin-5(6Hi-one
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A mixture of 118 mg (0.23 mmol} of {frans-4-(8'-bromo-4'H 6’ H-spirof 1, 3-dioxolans-
2,5-[1,2,4}triazolo]4,3-a][1]benzazepin}- T'-yl)cycliohexyll{piperidin-1~-yhmethanone
{Example 85), 3.1 mbL of methanol and 4.7 mbL concentrated hydrochioric acid was refluxed

(43

for 2,5 hours, then cooled to room temperature. The pH of the reaction mixiure was adjusted
o basic with 10% K.CG: solution and exiracted with dichloromethane, the combined organic
phases were dried over anhydrous NaxSQ,, filtered and concentrated. The residue was
purified by column chromatography using ethyl acetate:methanol=4:1 as eluent.
Concentration of the first fraction yielded 17 mg (18%) of methyl rans-4-(8-bromo-5-0xc-5,6-
10 dihydro-4H-[1,2 4liriazolof4, 3-a][1lbenzazepin-1-ylicyciohexane carboxylate (Example 86).
MS (ESH m/z 420.1 (M+H)*. Concentration of the second fraction vielded 35 mg (32%) of 8-
bromo-1-[frans-4-(piperidin-1-ylcarbonyicyclohexyll-4 H-[1,2 4liriazolo[4,3-a][ 1]benzazepin-
5(BH)-one (Example 87). M3 (ESI) m/z 471.1 (M+H)".

Example 88
15 &-chioro-1 -lfrans-d-{triflucromethviicycichexyil-4’H 8’ H-spirolt, 3-dioxanse-2.5’-
;152,43%:%2050[4 3-all 1lbenzazepine]

O,
oF -

The title product was prepared from 7—ch30ro~1,5—dihydrospiro{’i-benzazepine—4,2’—
[1,3ldioxanel-2(3H)-one (intermediate 98) according to the method described in Example 47.
20 MS(ESH m/z 467.2 (M+H)".

Example 89
1 -lirans-4-{piperidin-1-vicarbonylicycichexyli-4' H 6’ H-spirel1, 3-dioxolane-2. 5 -
[1,2.4ltriazolol4 3-al[1lbenzazepinl-8 -carbonitrile
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The title product was prepared from 7-chioro-1,5-dihydrospirol1-benzazepine-4,2'-
[1.3ldioxanel-2(3H)-one  (Intermediate 98) and frans-4-(trifluoromethyhcyclohexane
carboxylic acid hydrazide {intermediate 55) according io the method described in Example

5 47 M3 (ESH miz 442.1 (M+H)".

Example 20
&' -chiore-1'-Tfrans-4-{pyridin-2-vioxyleyclohexyil-4 H 6’ H-spirol1 3-dioxane-2 5'-
1,2 41triazolol4. 3-gl 11benzazepine]

o}

I,/\N ./ﬂ\

b

10 The title product was prepared from [trans-4-(8-bromo-4'H,6'H-spiro[1, 3-dioxolane-
2.5'-[1,2 4ltriazolol4,3-a] 1ibenzazepin}-1'-yhcyclohexyil{piperidin-1-yhmethanone
{Example 85) according to the method described in Example 66. MS {(ESI) miz 462.2 (M+H)".

Example 81

8-brome-1-lfrans-4-{trifluoromethvlicyciohexyil-4H-11.2. 4ltriazolol4.3-

1% all1lbenzazenin-5{8H-one

The title product was prepared from &-bromo-1-[frans-4-(trifluoromethyljcyclohexyll-
4’H & H-spiro[1,3-dioxolane-2,5'-[1,2 4}triazolo[4, 3-a][ 11benzazepine] (Example a81)
according to the method described in Example 48. MS (ESI m/z 429.2 (M+H)".

20 Example 82

{trans-4-{8-bromo-5-hydroxy-5,6-dihydro-44-11,2 4liriazolol4, 3-al[11benzazenin-1-
viicycliohexyil{piperidin-i-viimethanone
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OH
The title product was prepared from  8-bromo-i-ffrans-4-(piperidin-1-
yicarbonyl)cyclohexyl]-4H-[1,2 4Jiriazolo[4,3-al[1lbenzazepine-5(6H)-one  (Example 87)
according to the method described in Example 48, MS (ESI) m/z 473.1 (M+H)™.

5 Example 93
8-bromo-1-[trans-4-{triflucromethvlicvciohexyil-5,6-dihydro-44-11,2 4itriazolof4, 3-
aliiibenzazepin-5-ol

e

OH

The title product was prepared from 8-bromo-1-[frans-4-(trifluoromethylicyclohexyil-
10 4H-[1,2 4itriazolo]4,3-g][1]benzazepine-5(8H)-one {(Example 81} according {o the method
described in Example 48. MS (ES!) m/z 432.0 (M+H)™

Example 94
1’-{1.4" -bipiperidin-1'-vi}-8 -chioro-4’ 4,8’ H-spirei 1, 3-dioxolane-2.58’-11, 2. 4ltriazolol4, 3-
aii1ibenzazepinel

u“\s/\w

SN
L/
<@
/L'\\\/ Q
A mixture of 80 mg (0.168 mmol) of 1-bromo-8'-chloro-4'H 6 H-spiro[1,3-dioxolans-

2,5-[1,2 4itrizzolol4, 3-g][1]benzazeping] {Intermediate 96) and 255 mg (1.514 mmol} of 4-

piperidinopiperidine was stirred at 130-140°C for 3-4 hours under argon. After cooling to

room  temperature it was  purified by column  chromatography  using

20  dichicromethane:methanolammonium hydroxide=18.1.0.1 as eluent. The resulting crude
product was  further  purified on a preparative  TLC plate using
dichloromethane:methanolammonium hydroxide= 18:1:0.1 as eluent. Thus, 20.5 mg (27%)
of the title product was obtained. MS (ESI) m/z 444.2 (M+H)".
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Example 95

tert-butyl [1-{1, 4 -bipiperidin-1’-vl}-8-chlore-5,6-dihvdro-4H-[1, 2. dltriazolol4, 3-
gl ilbenzazepin-S-vllcarbamate
N
*\/:L

nNH-Boc
5 The tile preduct was prepared from ferft-butyl (1-bromo-8-chiore-5,6-dihydro-4H-
[1,2 4ltriazolo[4,3-al[1ibenzazepin-5-ylicarbamate (Infermediate 94) according fo the
method described in Example 24. MS (EGH m/z 501.3 (M+H)".

Example 96

8’ -fluoro-1’-[irans-4-{pyridin-Z-vioxylcyclohexyll-4'H.6' H-spirof1, 3-dioxolane-2.5'-

10 i1.2 4iriazolof4d, 3-all1lbenzazepine]

CrO
=N ,,N\

Ji\/w/ Ni\(
IS N ,7&0
; ~ 7 \\)

The title product was prepared from 7-fluoro-1,5-dihydrospiro{1-benzazepine-4,2'-

[1,3ldioxolane]-2(3H)-one {(Intermediate 92} according to the method described in Example
47. MS (ESH miz 437.3 (M+H)™.
15 Example 97
{538)-8-chiore-N-{4-fluorobenzyil-N-methyl-1-[frans-4-{pyridin-2-vioxyicycichexyil-
5. 8-dihydro-4H-1 ,__A‘itriazﬁmm 3-gli1ibenzazepin-5-amineg

, Ou
” L/ F
o

o *\ //

I
i

L\

The title compound was prepared from (55)-8-chloro-N-(4-fluorobenzyl}-1-[frans-4-
20 {pyridin-2-yloxyicyclohexyll-5 8-dihydro-4 H-[1,2 4ltriazolof4, 3-al 1lbenzazepin-5-amine
(Example 83) and iodomethane according to the method described in Step a) of Example
21. [a]3%= -88.7° (c=0.1; methanol); MS (ES!) m/z 532.3 (M+H)*.

Example 98
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N-{{5S]-8-chloro-1-[frans-4-(pyridin-2-vioxyicyclohexyil-5.8-dihydro-4H-
{1,2 4ltriazolo[4, 3-al[1]benzazepin-S-vilprop-2-enamide

; //\/O o,
VN Al N
-

Cooansd

The tifle compound was prepared from (53)-8-chioro-1-{frans-4-(pyridin-2-

5  yloxyyeyclochexyll-5,6-dihydro-44-[1,2 4itriazolo[4, 3-g][ 1ibenzazepin-5-amine  (Example 7}

and acrylic acid according to the method described in Step a) of Example 10, [«]30= -24°
(c=0.1; methanol); MS (ESH m/z 464.2 (M+H)".

Example 99
{6R)-8-chloro-N-ethyl-1-[irans-4-(pyridin-2-viexylcyelohexvil-5.6-dihydro-44-

10 [1.2.4riazciol4d, Buaﬁﬂbenzazepin—ﬁnamine

a) tert-butyl {(5R-B-chioro-1-[frans-4-(pyridin-2-vioxyicvciohexyll-5 8-dihvdro-4 H-
{1.2 4ltriazolold 3-ail1lbenzazepin-5-vliicarbamate

P N
O

Ni\j, ,

15 A mixture of 400 mg {(0.876 mmol} of (GR)-8-chioro-1-[frans-4-(pyridin-2-

yloxy)eyciohexyl]-5,6-dihydro-4H-[1,2 4]triazolo[4, 3-a][1lbenzazepin-5-amine (Example 8),
20 mbL of dichloromethane, 260 mg (1.19 mmol) of di-tert-butyl-dicarbonate and 0.55 mL
(2.16 mmol} of N, N-diisopropylethyiamine was stirred at room temperature for 18 h, then
diluted with dichloromethane and water, the organic layer was separaled and the water
20 phase was extracted with dichloromethane. The combined organic phases were dried
over Na,8Q,, fillered and concenirated to yield 500 mg (100%) of the title compound, which
was used in the next step without further purification.
D) terf-butyl {{5H)-8-chioro-1-frans-4-(pyridin-2-vioxy)cyciohexyil-5,6-dihydro-44-
[1,2.41triazolof4,3-al[1lbenzazepin-5-vliiethylcarbamate
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The title compound was prepared from fert-butyl {(BR)-8-chioro-1-[frans-4-{pyridin-2-
yioxy)cyciohexyl]-5,6-dihydro-4H-[1,2 4ltriazolol4, 3-al[ 1lbenzazepin-5-yllcarbamate  (Step
a} of Example 99) and ethyl icdide according to the method described in Sitep a) of Example
5 21 MS (ESH m/z 538.3 (M+H)".
< (5K)-8-chioro-N-ethyl-1-lfrans-4-(pyridin-2-vioxyeyclohexyll-5 8-dihydro-4H-
[1,2.4ltriazolof4,3-gl[ 1lbenzazepin-5-amine

The title compound was prepared from ferf-butyl {(bF)-8-chioro-1-{frans-4-(pyridin-2-
yioxyjcyciohexyl]-5,8-dihydre-4H4-11,2 4liriazolold , 3-a]l 1ibenzazepin-5-yhethylcarbamate
10 {Step b) of Example 99) according to the method described in Example 8. [«]d’= +23.1°
(¢=0.1; methanol); MS (ESI) m/z 438.1 (M+H)™.

Example 100
{5F)-8-chioro-N-methvi-1-[trans-4-{pyridin-2-vioxyicyciohexyil-§.8-dihydro-4H-

[1,2.4riazolol4, 3-gi 1ibenzazepin-5-amine

/\/’D
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N

a} ferf-butyl H6R)-8-chioro-1-Ifrans-4-(pyridin-2-vioxyicyclohexyil-5 8-dihydro-4H-
1,2 4itriazolol4 3-agll1ibenzazepin-S-vliimethyicarbamale

AN o RPN
N

o
Cl F ’Z
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e

The title compound was prepared from ferf-butyl {{(5R)-8-chloro-1-{frans-4-{pyridin-2-
20 yloxyjcyciohexyll-5,6-dihydro-4H-[1,2 4ltriazole(4  3-a]l Hlbenzazepin-5-yllcarbamate  (Siep
ay of Example 99) and iodomethane according to the method described in Siep a) of Example
21. MiB (ESH m/z 524.3 (M+H)".
D) {(5R)-8-chioro-N-methyl-1-[frans-4-(pyridin-Z-vioxyicyclohexyll-5,6-dihydre-4 H-

[1,2.4riazolof4 3-agitlbenzazepin-5-aming
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The title compound was prepared from ferf-butyl {(BR)-8-chloro-1-[frans-4-(pyridin-2-
yloxyjcyclohexyll-5,6-dihydro-4H-{1,2 4ltriazolol4, 3-all 1]benzazepin-5-ylimethylcarbamate
(Step a) of Example 100) according to the method described in Example 6. [o]3'= +21.4°
(c=0.1; methanol); MS (ESH m/z 424.1 (M+H)*.

Example 101
{8R)-8-chloro-N N-dimethvl-1-ltrans-4-{pyridin-2-viexvicyclchexyil-5.6-dihydro-4H-
[1,2.4ltriazolol4. 3-all 1lbenzazepin-5-amine

A mixture of 593 g (145 mmol) of (BR)-8-chloro-1-[frans-4-(pyridin-2-
yloxy)cyclohexyil-5,6-dihydro-4H-{1,2 4ltriazolol4,2-a][ 1]benzazepin-5-amine (Example 8),
11 mb of 37% formaldehyde solution in water, 100 mi of methanol and 65 mi of
dichloromethane was cooled to 5°C and 15.9 g (75 mmol} of scdium triacetoxyborohydride
was added to the reaction mixiure at such a rate {o keep the internal temperature below 5°C.
After completion of the addiiion the reaction mixture was stirred at room temperature for 5 h,
then concentrated. The residue was disscived in water and the pH was adjusted to 8 by
addition of 10% NaOH solution. The precipitated product was filtered off, washed with water
and dried to yield 5.75 g (91%) of the title compound. [a]i%= +25.6° (c=0.1; methanol); MS
(ESH m/z 438.2 (M+H)".

Example 102
1-{trans-4-{pyridin-2-vioxyicyciohexyil-4H-11.2 4liriazolol4 3-all1ibenzazepin-5{6H)-

one

The lifle compound was prepared from 1'-[frans-4-{pyridin-2-yloxy)cyclohexyll-
4'H 6'H-spirof1,3-dioxolane-2 5'-[1,2 4}iriazolo{4, 3-al[ 1}benzazeping] (Example 83}
according to the method described in Example 48. MS (ES) m/z 375.1 (M+H)™.

Example 103
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{55}-8-chioro-5-methoxy-1-{frans-4-{pyridin-2-vioxyicyciohexyil-5,6-dihydro-4H-

[1.2.4%triazolol4, 3-al[1lbenzazepine

\//\
Q.

and

Example 104
{5R)-8-chioro-8-methoxv-1-Tirans-4-{pyridin-2-vioxyicvcichexyil-8 6-dihydro-454-
(1.2 4liriazolol4.3-al[1lbenzazepine

i,.«a\‘/o\ N
&0,

(

N
/N

103

The title compounds were obtained from the racemic 8-chloro-5-methoxy-1-{frans-4-

Qzﬂ

{pyridin-2-yloxy)cyclohexyll-5,6-dihydro-4H-[1,2 4liriazolof4, 3-a][1lbenzazepine  (Example
58) by chiral preparative HPLC (CHIRALPAK 1A preparative 20 uym stationary phase;
2.5x20cm; F=18ml/min; eluent: terf-butyl methyl ether : dichioromethane | ethanol = 85:10:5;
isocratic; t=25°C). The first eluting compound was the (58} enantiomer (T, 15.4 min; [«]3°
= +11.8° {c=0.1, chioroform); Example 103} and the second eluting compound was the {8R)
enantiomer (T, 21.5 min; [aj2® = -12.0° (¢=0.1; chioroform); Exampie 104). The absoiute

configuration of the compounds was determined by VCD spectroscopy.

Example 105
8-chloro-5-{propan-2-vioxyl-1-ltrans-4-{pyridin-2-vioxvicvclohexyll-5.6-dihvdro-4H-

i1 ,2,4'§triazcaloi‘4 3-agl{1lbenzazepine

”’//0 e /’-'Nx
NJ“
1)
i Y J/

A mixture of 100 mg (0.243 mmol) of 8-chloro-1-[frans-4-{pyridin-2-yloxy)cyclohexyll-
5,6-dihydro-4H-[1,2 4ltriazolo[4,3-al[ 1lbenzazepin-5-ol (Example 55), 5 mi of DMF and 12.7
mg (0.316 mmol) of 60% sodium hydride in mineral oil was stirred at 0°C for 30 min, then
52.4 gyl (0.318 mmol) of dilsopropyt sulfate was added and the reaction mixture was stirred

at room temperature for 18 h. The mixiure was diluted with water, extracted with ethyl
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acetate, the combined organic layers were washed with brine, dried over Na:80,, filtered
and concenirated. The residue was purified by flash column chromatography using

dichioromethane : methanol = 95:5 as sluent fo vield 32 mg (29%) of the title compound. M&
(ESI) miz 453.2 (M+H)".

5 Example 108
8'-chioro-1'-lirans-4-{pyridin-2-vioxyvicyciohexyll-4'H 6' H-spirel 1. 3-dioxepane-2.5'-
[1. 2.4 triazolo[4,3-gll 1ibenzazepine]

if 4 | ! N
SN N \Y;:\‘\N
e

The title compound was prepared from 7-chloro-1,5-dihydrospiro[1-benzazepine-4,2'-

10 [1,3]dioxepan}-2{3H)-one (Step ¢) of Intermediate 104) according to the method described in
Example 47. MS (ESI) m/z 481.2 (M+H)".

Example 107
1-[trans-4-{pyridin-2-vioxyicyclohexvil-5.8-dihvdro-4H-[1, 2. 4ltriazolol4, 3~
al[1lbenzazepin-5-ol

4 L .
N Y, }N
/,\\\ =/N-\
LA

15 oH

The title compound was prepared from 1-[frans-4-(pyridin-2-yloxy)cyclohexyll-4H-
1.2, 4ltriazoiof4,3-a)[ 1lbenzazepin-5(6H)-one  (Example 102) according to the method
described in Example 45. MS (ESI) m/z 377.2 (M+H)*.

Example 108

20 trans-4-{8'-chloro-4'H 6'H-spircl1 3-dicxolane-2.5'-11,2 4ltriazoloi4, 3-

allilbenzazepini-1 -vilevelshexvilimorpholin-d-viimethanone

o

Py -
e

0\,/] =N

o

\\\T/N
CI/ ! /}/”I\.\_’_ Na}
' !

O

Under argon to a mixture of 100 mg (0.3 mmol} of 7-chloro-1,5-dihydrospiro[1-
benzazepine-4,2'-[1,3ldioxolan]-2(3H)-one {Intermediate 53) and 10 mi of dichloromethane
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3 ul (0.04 mmol) of trifluoroacetic acid and 70 mg (0.47 mmol) of trimethyloxonium
teirafluorchorate were added. The reaction mixture was stirred at room temperature for 8 h,
then 151 mg (0.59 mmol) of frans-4-(morpholin-4-vicarbonylicyclohexane carbohydrazide
{intermediate 79) and 10 mL of acetonitrile were added and the mibdure was refluxed for 8 h
After conceniration the residue was purified by flash column chromatography using
dichloromethane:methanolammonium hydroxide solution = 180:10:1 as eluent lo vield 72
mg (39%) of the title compound. MS (ES!) m/z 473.2 (M+H)".

Example 108
S5-methoxy-1-Ifrans-4-{pyridin-2-yvioxylcyciohexyll-8.6-dihydro-4H-11,2 4ltriazolol4, 3-

all1lbenzazepine

AN

. E\%N
k/ixo/

The title compound was preparad from 1-[irans-4-(pyridin-2-yioxy)cyclohexyll-5,8-

dihydro-4H-[1,2 4ltriazolof4, 3-a}[ 1]benzazepin-5-of (Example 107) according to the method
described in Example 50. MS (ESI) m/z 381.2 (M+H)".

Example 110
8-fluoro-1-ltrans-4-{pyridin-2-vioxyicyclohexyll-4H-11.2 4itriazolol4, 3-all 1ibenzazepin-

5{GH-one

The itle compound was prepared from  8'-fluore-1-[frans-4-(pyridin-2-
vioxyicyclohexyl]-4'H 68'H-spiro[1,3-dioxolane-2,5-[1,2 4liriazolol4, 3-a}[ 1]benzazepine]
{Example 98) according to the method described in Example 48. MS (ESI) m/z 383.3 (M+H)".

Example 111
8-fluore-1-Ifrans-4-{pyridin-2-vioxyicycichexyil-5,6-dihydro-4H-[1,2 4liriazolo[4,3-

ali1ibenzazepin-5-ol

AN
o
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The fitle compound was prepared from  8-flucro-1-[irans-4-(pyridin-2-
yioxyioyclohexyll-4H-[1,2,4ltriazoin[4,3-al 1ibenzazepin-5(6H}-one {(Example 110}
according to the method described in Example 48. MS (ESIH) miz 395.2 (M+H)™.

Example 112
5 terf-bulyl {8-chloro-1-ltrans-4-{imorpholin-4-viicyciohexvll-5,8-dihvdro-4H-
[1.2.4Uriazolold 3-alliibenrazenin-S-yilcarbamate

9}

K/N ~
T

=
4

cx‘;\“/«\«v—

NHBoC

The title compound was prepared from feri-butyl (7-chioro-2-ox0-2,3,4,5-tetrahydro-

1H-1-benzazepin-4-yicarbamate (Intermediate 5) and frans-4-(morpholin-4-ylicyclohexane

1¢  carbohydrazide (Intermediate 81) according o the method described in Method B of Example
5 MS (ESH m/z 502.2 (M+H)*.

Example 113
8-chloro-1-lfrans-4-(morpholin-4-ylicyclohexyil-5.6-dihydro-4H-11. 2 4itriazolof4 3-
aifllbenzazepin-5-amine

O/’\

N
i\\./Iij\!/
O
N
2N
caj\/,}\\/\»}
NH,

15
The title compound was prepared from fert-butyl {8-chloro-1-[trans-4-(morpholin-4-
yhcyclohexyll-5 8-dihydro-4H-[1,2 4ltriazolol4,3-a)l[ 11benzazepin-5-yhicarbamate  (Example
112} according to the method described in Example 8. MS (ES!) m/z 4021 (M+H)"
Example 114
20 &-chioro-1-lfrans-d-(morpholin-4-vlicvclohexyil-N-{propan-2-vii-5 6-dihvdro-4H-

[1,2.4riazolol4 3-gi 1lbenzazepin-S-amine
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The title compound was prepared from ferf-butyl 8-chloro-1-[frans-4-(morpholin-4-
yheyclohexyl]-5,8-dihydro-4H-[1,2, 4]iriazolo[4,3-a)[ tIbenzazepin-5-amine  (Example 113)
according to the method described in Example 24. MS (ESI) miz 444 2 (M+H)™.

Example 115
5 {5r.8r-8-{8'-chiore-4'H & H-spirol1,3-dioxolane-2.5-11. 2. 4liriazoiof4. 3-
aii1ibenzazepinl-1'-vi}-2-(propan-2-vill-2-azaspirof4.51decan-1-one

>—--- N/\\"-:: P
i

™ SN

¢}

The title compound was prepared from 7-chloro-1,5-dihydrospiro[1-benzazepine-4,2'-

[1,3ldioxolan}-2(3A)-cne  {intermediate  53) and  {57,8n-1-0ox0-2-(propan-2-y-2-

10 azaspiro{4.Sjdecane-8-carbohydrazide {(Intermediate 102) according to the method
described in Example 82. MS (ESI) m/z 471.2 (M+H)*.

Example 118
{5r.811-8-{8-chlore-5-hiydroxy-58.6-dihvdro-4H-[1,2 4itriazolol4, 3-gll1lbenzazepin-1-vi-

2-{propan-2-vii-2-azaspire[4.5ldecan-1-one

p
7

E H
'>J- N\.]/ /\
J/ARN o N

Q

4
)
OH

a)  B-chioro-1-[{5r.8nN-1-oxo-2-(propan-2-y)-2-azaspiroi4. 5idec-8-yil-4 H-[ 1.2 4ltriazolof4 3-

alltlbenzazepin-5(6H)-one
T
>__‘N H
¢ PN

Nt
Iog
cl & 2
Q

The title compound was prepared from (5r,8n-8-(8'-chioro-4'H 6'H-spirof1,3-

15

20  dioxolane-2,5'-[1,2 4ltriazolof4, 3-g][1]benzazepin]-1-yI)-2-{propan-2-yi}-2-
azaspiro[4.5]decan-1-one {(Example 115} according to the method described in Example 48.
MS (ESH m/z 427.3 (M+H)".

b} (5r.8n-8-(B-chiorg-5-hydroxy-5 8-dihydro-4H-[1.2 4ltriazolol4 3-gll1lbenzazepin-1-yh-2-

{propan-2-yh-Z2-azaspiroi4.5ldecan-1-one
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The title compound was prepared from 8-chloro-1-[(5r,8n-1-ox0-2-(propan-2-yh-2-
azaspiro[4.5]dec-8-yI1-4H-[1,2 4liriazolo[4,3-a] 1]benzazepin-5(6H)-one (Step a) of Example
118) according to the method described in Example 49. MS (ESH m/z 429.1 (M+H)".

Exampile 117
{55)-8-chioro-1-[trans-4-{pyridin-2-viexyicyclohexvll-5-{pyrrolidin-1-vi}-5.8-dihydro-

4H-1 2 4itriazolol4 3-all1lbenzazepine

T ;\(’O"v,Q
N \_T:,/N\

A mixture of 400 mg (0976 mmol) of (55)-8-chioro-1-[{rans-4-(pyridin-2-
yloxy)eyclohexyl]-5,6-dihydro-4H-[1,2 4d]triazolo[4,3-a)[ tibenzazepin-5-amine (Example 7),
20 mb of DMF, 117 ul (8.98 mmol) of 1.4-dibromobutane and 954 mg (2.93 mmol) of
Cs.COs was stirred at 40°C for 24 h, then concentrated. The residue was dissolved in water
and extracted with ethyl acetate. The combined organic phases were dried over Na S0y,
filtered and concentrated. The residue was purified by flash column chromatography using
dichioromethane:methanol = 8955 as sluent to vield 35 mg (8% of the title compound. M5
(ESH m/z 464.3 (M+H)*.

Example 118
N-{(583-8-chiore-1-[frans-4-(pyridin-2-viexylcycichexyil-5.6-dihydro-4H-

[1.2.4}triazolol4.3-al[1lbenzazepin-5-yi}-2. 2-dimethvipropanamide

(o]

b N
PSS 8-
IsQF
o & 7L\

N H”K\
'

C

A mixiure of 82 mg (0.2 mmol) of (55)-8-chioro-i-{frans-4-{pyridin-2-
yioxy)cyciohexyi]-§,8-dihydro-4H-[1,2 4jtriazolo{4, 3-a][ 1ibenzazepin-5-amine (Example 7}, &
mi of dichloromethane, 35 yl. (0.25 mmob of tristhylamine and 30 pl (0.24 mmol} of
trimethylacetyl chioride was stirred at room temperature for 3 h, then diluted with
dichloromethane and successively washed with saturated NaHCQO; solution and brine. The
organic phase was dried over Na.30,, filtered and concentrated to vield 93 mg (94%) of the
title compound. [a]5°= -32.1° (¢=0.1;, methanol); MS (ES) m/z 494.3 (M+H)*.

Exampls 118
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N-{{58-8-chioro-1-Tfrans-4-(pyridin-2-vioxyicycichexyil-5 8-dihvdro-4H-

[1,2.4ltriazolo[4,3-al{ 1lbenzazepin-S-yilcyclopropanecarboxamide

SN
O
~ AN 2N

The tifle compound was prepared from (53)-8-chioro-1-{frans-4-(pyridin-2-
5  yloxyyeyciochexyll-5,6-dihydro-44-[1,2 4itriazolo[4, 3-g][ 1ibenzazepin-5-amine  (Example 7}
and cyclopropanecarboxylic acid according to the method described in Step a) of Example

10. []3’= -45.3° (¢=0.1; methanol); MS (ESI) m/z 478.2 (M+H)".

Example 120
N-{{583-8-chioro-1-[frans-4-(pyridin-2-viexyicycichexyil-§ 6-dihvdro-4H-
10 [1.2 4liriazolo[4. 3-all1lbenzazepin-5-vi}-2-methvipropanamide

LN /"'"",/;N\

The title compound was prepared from (535)-8-chioro-1-{frans-4-{pyridin-2-
vioxy)eyciohexyl]-5,6-dihydro-4H-[1,2 4jtriazolol4, 3-gll1]benzazepin-5-amine (Example 7)
and isobutyric acid according to the method described in Step a) of Example 10. [a]#®= -

15 30.6° {c=0.1; methanol); M3 (ESI) m/z 480.3 (M+H)™.

Example 121
N-{{58}-8-chioro-1-{frans-4-(pyridin-2-vioxyleyclohexyil-5.6-dihydro-4 H-
i1.2 4ltriazolol4. 3-gll 1lbenzazepin-S-yvileyclobutanecarboxamide

R O“\.\(\I
! N \//I N

v

i /
iA\‘}‘///
“ //iNH‘

'S

20 The title compound was prepared from (55)-8-chloro-1-[frans-4-(pyridin-2-
yloxy)eycliohexyl]-5,6-dihydro-4H-[1,2 4ltriazolo[4, 3-al[1]benzazepin-5-amine (Example 7}
and cyclobutanecarboxylic acid according to the method described in Step a) of Example 10
fa}d®=-39.3° (c=0.1; methanol); MS (ESI) m/z 492.3 (M+H)".
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Example 122
{55)-8-chloro-5-{morpholin-4-vi}-1-l{rans-4-{pyridin-2-vioxyicyciohexyil-5.6-dihydro-
4H-11.2 . 4itriazolold, 3-gll1lbenzazepine

Ei\\;,/lii OYN\
v
e,
ca”J\’// "\N
{
.

-0

5 The title compound was prepared from (58)-8-chioro-1-[irans-4-(pyridin-2-
yioxyicyclohexyll-5,8-dihydro-4H-[1,2 dltriazolol4 3-al[ 1lbenzazepin-5-amine (Example 7)
and bis{2-icdoethyliether according to the method described in Example 117. MS (ES!) m/z
480.2 (M+H)".

Example 123
10 N-{{ER}-8-chiore-1-[trans-4-{pyridin-2-vioxvicyclohexyil-5,6-dihvdro-4H-
[1,2 4%riazolol4 3-gi{1ibenzazepin-5-yi}-2 2-dimethylpropanamide

CrO
N \/’W,,T%\s\
i /"3
N
L)~
e N «‘(,/ \7:\
o

The tiifle compound was prepared from (5R)-8-chloro-1-[trans-4-(pyridin-2-

yloxyicyciohexyi]-5,8-dihydro-4H-[1,2 4ltriazolo4,3-a][ 1]benzazepin-5-amine (Example 8)

15 according to the method described in Example 118. [a}d’= +21.6° (c=0.1; methanol); MS
(ESH) miz 494 2 (M+H)"

Example 124
N-H{SR-B-chiore-1-Tfrans-4-{pyridin-Z-vioxyicycichexyll-5,6-dihydro-44-
1.2 4iriazolof 4, 3-all1ibenzazepin-5-vil-2-methvipropanamide

\1/0\
@N‘ O Y’/’N‘N

P -

i i \
H { \
CI/\\ /-*\" 4 ——
NH~
O

20
The iifle compound was prepared from (5R)-8-chloro-1-[trans-4-(pyridin-2-
yioxycyciohexyl]-5,8-dihydro-4+-[1,2 4]triazolol4, 3-a][ 1]benzazepin-5-aming (Example 8)
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and isobutyric acid according to the method described in Step a) of Example 10. [« =
+28.4° {¢=0.1; methanol); MS (ESI) m/z 480.2 (M+H)".

Example 128
N-{{5R}-8-chiore-1-[trans-4-{pyridin-2-vioxyicyciohexyil-§.6-dihvydro-44-
5 {1.2.4ltriazcloi4 3-gll1ibenzazepin-S-yiicyciobutanecarboxamide

CN?,
«DJ

(o]

The title compound was prepared from (BR)-8-chioro-1-{frans-4-{pyridin-2-
yloxyicyclohexyl]-5,8-dihydro-4H-11,2 4ltriazolold  3-a){ 1ibenzazepin-5-amine {(Example 8)
and cyclobutanecarboxylic acid according to the method described in Step a) of Example 10.

10 [ad’= +29.8° (c=0.1; methanol); MS (ES) m/z 492.2 (M+H)*.

Example 126
N-{{5R}-8-chioro-1-{trans-4-{pyridin-2-vioxyjeyciohexyi}-5,6-dihydro-4H-
ﬂ;g,mtrig_zammqﬁ-@?iiEbenzazegin~5-vi}cvc!0;)ropgnecgrhoxgmide

15 The title compound was prepared from (BR)-8-chioro-1-{frans-4-(pyridin-2-
yloxyicyclohexyll-5,6-dihydro-4H-[1,2 dltriazolol4  3-al[ 1lbenzazepin-5-amine (Example 8)
and cyclopropanecarboxytic acid according o the method described in Step &) of Example
10. [o]&0= +30.5° (c=0.1; methanol); MS (ESI) m/z 478.2 (M+H)".

Example 127
20 {58)-8-chiore-8-{piperidin-1-vi}-1-lrans-4-{pyridin-2-vioxyicyclohexyll-5,6-dihydro-4H-

1.2, dltriazolol4, 3-gll1ibenzazepine

®
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The title compound was prepared from (55)-8-chloro-1-[frans-4-(pyridin-2-
yloxy)eyclohexyl]-5,6-dihydro-4H-[1,2 4ltriazolo[4, 3-al[1]benzazepin-5-amine (Example 7}
and 1,5-dibromopentane according to the method described in Example 117. MS (E51) m/z
478.4 (M+H)*.

5 Example 128
(53)-N-{butan-2-vi}-8-chloro-1-[frans-4-{pyridin-2-viexyleyciohexyl]-5, 6-dihydro-4H-
[1L.2.4ltriazolol4, 3-al 1lbenzazepin-S-amine

(’k\ C’\//

“\\;;N ey M

T N
i

The title compound was prepared from (58)-8-chloro-1-{trans-4-(pyridin-2-

10 yloxyicyciohexyi]-5,8-dihydro-4H-[1,2 4ltriazolo4,3-a][ 1]benzazepin-5-amine (Example 7)

and 2-butanone according to the method described in Exampie 24. MS (ESH m/z 466.4
(M+H)".

Example 128
{55.85)-8-(8'-chioro-4'H 6'H-spirel 1, 3-dioxolane-2.5'-11,2 4ltriazoloi4. 3-
1% ai{1ibenzazepinl-1'-vi}-2-{propan-2-yl}-2-azaspiroi4.51decan-1-one

\>ﬂ_‘ N/’\g P
Ty

ez N

N

cl o »7/:;

Q.

The title compound was prepared from 7-chioro-1,5-dihydrospiro[1-benzazepine-4,2'-
[1,3idioxolan]-2(3H)-one  (Intermediate 53} and  (5s,8s)-1-ox0-2-(propan-2-yii-2-
azaspiro[4.5]decanse-8-carbohydrazide {Intermediate 101} according to the method

20 described in Example 82, MS (ESH m/z 471.2 (M+H)".

Example 130
8-chioro-5-methoxy-1-Jfrans-4-{morpholin-4-yilcyciohexyil-5,6-dihydro-4H-

[1.2 4lriazolol4. 3-al[1lbenzazepine
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The title compound was prepared from 7-chloro-4-methoxy-1,3,4, 5-tetrahydro-2H-1-
benzazepine-2-thione (Step &) of Intermediate 103) and frans-4-(morpholin-4-ylicyciohexane
carbohydrazide (Intermediate 81} according to the method described in Step a) of Example
37. MS (ESH) myz 417.3 (M+H)".

(8]

Example 131
8-chicro-S-ethoxy-1-Tfrans-4-{pyridin-2-vioxyicyclohexyil-5 8-dihydro-44-

1,2 4%riazolol4, 3-all 1lbenzazepine
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10 The title compound was prepared from  8-chloro-1-[frans-4-(pyridin-2-
yioxy)cyciohexyl]-5,6-dihydro-4H-[1,2 d]triazolol4,3-a][1]benzazepin-5-ol {(Example 55) and
athyl iodide according to the method described in Example 50. M35 (ESI) m/z 438.3 (M+H)*".

Example 132
{5R)-8-chioro-S-methoxy-1-lfrans-4-{triflucromethylicyeclohexyil-5.8-dihydro-4H-

15 [1.2.4lriazolof4, 3-all1]benzazepine

i
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and

Example 133
{55)-8-chicro-§-methoxy-1-firans-4-{trifluoromethyllcycichexyll-§.6-dihydro-4H-

20 1,2 4riazolol4, 3-all1lbenzazepine
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The title compounds were obtained from the racemic 8-chloro-S-methoxy-1-{trans-4-
(triftucromethylicyclohexyi]-5,6-dihydro-4+-[1,2 4liriazolof4,3-al[ 1lbenzazepine  (Example
74) by chiral preparative HPLC (CHIRALPAK IG preparative 20 pm stationary phase;,
1.6x25cm; F=12ml/min; eluent: ferf-butyl methyt ether : dichloromethane | ethanol = 90:8.2;

(8]

isocratic; t=25°C). The optical rotation of the first eluting compound (T, 18.0 min) was [a]3°
= +15.8° {(c=0.1; chloroform); and that of the second eluting compound (T, 23.3 min) was

[a]d® = -12.5° (c=0.1; chioroform). The absolute configuration of the compounds was not
determined.

10 Example 134
8-fluoro-5-methoxy-1-lfrans-4-{pyridin-2-vioxyicycichexyii-5,6-dihydro-4H-

1.2 4itriazolol4. 3-all1lbenzazepine
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The title compound was prepared from  8-fluoro-1-[frans-4-(pyridin-2-
15 yloxy)cyclohexyl]-5 6-dihydro-4H-[1,2 4ltriazolol4,3-gl[ 1lbenzazepin-5-0l  (Example 111)
according to the method described in Example 50. MS (EB]) nvz 408.3 (M+H)".
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Example 135
8-chioro-N-{propan-2-vi}-1-[1-{pyridin-2-viipiperidin-4-vi]-5,6-dihydro-4#-
[1.2.4ltriazolol4.3-gl {ibenzazepin-S-aming

)
Y AN B
l\/ ,/N ~ N
i
A "‘/?

20

The title compound was prepared from 8-chioro-1-[1-(pyridin-2-ylpiperidin-4-vi}-5,6-

dihydro-4H-[1,2 4ltriazolof4,3-g][1]benzazepin-5-amine (Example 2) according to the
method described in Example 24. MG (ESH mvz 437.4 (M+H)Y".
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Example 138
2-{{8-chloro-1-[frans-4-{pyridin-2-yloxyicyclohexyll-5,6-dihvdro-44-[1,.2 4ltriazolol4,3-
aililbenzazepin-S-yiloxyjethanol
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[ .
—d 7
oF X :

/\,
S\ —oH

5 a) 8-chlore-1-[frans-4-(pyridin-2-vioxy)evclohexvll-5-[2-(telrahvdro-2H-pyran-2-

vioxyiethoxyl-5 8-dihvdro-4H-{1,2 4ltriazolold 3-ai1lbenzazepine

/N%V/O\ /\I
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The title compound was prepared from  8-chloro-1-[frans-4-(pyridin-2-
vioxy)cyclohexyl]-5,6-dihydro-4H-[1,2 4ltriazolol4,3-a][ 11benzazepin-5-0l (Example 55) and
10 2-(2-bromoethoxy)tetrahydro-2H-pyran according to the method described in Example 50.
M3 (ESH m/z 538.1 (M+H)".
b) 2-({8-chiore-1-ltrans-4-(pyridin-2-yvioxylcyclohexyll-5.8-dihydro-4H-11. 2 41kriazolo[4, 3-
alitlbenzazepin-S-yiioxylethanol

A mixture of 146 mg (0.27 mmol) of 8-chioro-1-[frans-4-{pyridin-Z-yloxyjcyclohexyll-
15 5 [2-(tetrahydro-2H-pyran-2-vioxy)ethoxyl-5,8-dihydro-4H-[1, 2 4ltriazolof4, 3-
alltibenzazepine (Step a) of Example 136}, 4 mlL of acetic acid, 2 mL of THF and 1 mL of
water was stirred at 45°C for 20 h, then diluted with water. The so obtained mixture was
alkalified with saturated NaHCO; solution, extracted with ethyl acetate, the combined organic
layers were dried over MgSQy, filtered and concentrated to vield 118 mg (86%;) of the tille
20 compound. M3 (ESI) m/z 455.4 (M+H)"

Example 137
{55})-8-chioro-N, N-diethyi-1-[frans-4-{pyridin-2-vioxyicvciochexvll-5 &-dihvdro-4H-
[1.2.4)triazolol4. 3-all 1lbenzazepin-S-amine
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The title compound was prepared from  (58)-8-chlcro-1-[rans-4-(pyridin-2-
vioxy)eyclohexyl]-5,6-dihydro-4H-[ 1,2, 4ltriazolo[4, 3-a][ 1]benzazepin-5-amine  {(Example 7)
and acetaldehyde according to the method described in Example 24. MS (ES!) m/z 466.4

5 {M+H)".

Example 138
8-chioro-N-methyl-N-{foropan-2-yii-1-Tirans-4-{pyridin-2-vioxyicyciohexyll-5.6-

dihvdro-4H-11, 2 4ltriazolol4, 3-all1lbenzazepin-5-amine

o (o]
Cre

L N Aoy M

10 A mixture of 110 mg (0.24 mmol) of 8-chioro-N-(propan-2-yh-1-[trans-4-(pyridin-2-
yloxyicyciohexyl]-5,8-dihydro-4H-[1,2 4ltriazolo]4,3-a][ 1]benzazepin-5-amine (Example 24),
15 ml of methanol, 182 ul of 37% formaldehyde solution in water and 28 pl of acetic acid
was cooled to 5°C and 168 mg (0.8 mmol) of sodium friacetoxyborchydride was added to the
reaction mixture at such a rate to keep the internal temperature below 5°C. After compietion

15  of the addition the reaction mixture was stirred at room temperature for 24 h, then
concentrated. The residue was disscived in water and the pH was adjusied to 8 by addition
of saturated NaHCO: solution, then the mixture was exiracted with ethyl acetale, the
combined organic layers were dried over Na:S0,, fillered and concentrated to yield 107 g
{94%;) of the title compound. MS (ESI) m/z 466.2 (M+H)"

20 Example 138
tert-butyl {8-chioro-1-[4-(3-chicropyridin-2-ylipiperazin-1-vi}-5.6-dihvdro-4H-
[1.2.4ltriazolof4 3-ai[1ibenzazepin-S-yiicarbamate

<
N
ct
.

'\]
L /N\(;;N\N

Ndf

S

N-8oc



WO 2019/116324 PCT/1B2018/060077
213

The title compound was prepared from ferf-butyl (1-bromo-8-chiore-5,6-dihydro-4H-
[1,2,4}iriazolof4,3-a][ 1lbenzazepin-5-yljcarbamate {Intermediate 84} and 1-(3-chloropyridin-
Z-yiipiperazine according to the method described in Example 84, MS {(ESI) miz 5304
{(M+H)*.

5 Example 140
fert-butyl 4-{8-chioro-S-methoxy-5 6-dihvdro-44-11,2 4ltriazolof4 3-al{1ibenzazepin-1-

yviisiperidine-i-carboxviate

Q

The title compound was prepared from 7-chloro-4-methoxy-1,3,4,5-tetrahydro-2H-1-
10 benzazepin-Z-ong (Step d) of Intermediate 103) and fert-butyl 4-
{(hydrazinyicarbonyl)piperidine- 1-carboxylate according o the method described in Example

47. M3 (ESH m/z 433.2 (M+H)™".

Example 141
N-{(5R}-8-chioro-1-[frans-4-{pyridin-2-vioxyicycichexyll-5.6-dihydro-4H-
15 [1.2.4lriazolol4, 3-g1{1ibenzazepin-S-yit-D-valinamide

.ré*“'\,,/o\r
L&V’E e, /i\

I\
N

)& §
ot} . \’J\,/ ., /O

‘NHJ&" /

{

H,M

a) fert-butyl [{ZR)-1-{{(5R)-8-chloro-1-lfrans-4-(pyridin-2-vioxyicvclohexyll-5 8-dihydro-4H-

1,2 4ltriazoiold 3-ai1lbenzazepin-5-yllaminol-3-methvl-1-oxobutan-2-vilcarbamate
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20 The title compound was prepared from (BR)-8-chioro-1-[irans-4-{pyridin-2-
yioxy)cyciohexyl]-5,8-dihydro-4H-[1,2 d]iriazolol4,3-a][1]benzazepin-5-amine (Example 8)
and cyclobutanecarboxylic acid according to the method described in Step a) of Example 10

and it was used without further purification in the next step.



15
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25
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b) N-{{(ER)-8-chioro-1-{frans-4-{pyridin-2-vioxyicycichexyll-5 8-dihvdro-4H-

1.2 4ltriazoioid 3-ail1lbenzazepin-5-yi-D-valinamide

The title compound was prepared from ferf-butyl [(2R)-1-({(5R)-8-chioro-1-[trans-4-
{pyridin-2-yloxy)cyclohexyll-&,6-dihydro-4 H-[1,2 41iriazolof4, 3-8} 1benzazepin-5-yllamino}-
3-methyl-1-oxobutan-2-ylicarbamate (Step a) of Example 141) according fo the method
described in Example 6. [«]3’= +7° {c=0.1; methanol); MS (ESI) m/z 508.2 (M+H)".

Example 142
tert-butyl {1-[frans-4-{pyridin-2-vioxyicycichexvil-5,6-dihvdro-4H-1,2 4Hriazoioi4, 3-

ali1ibenzazepin-S-yhicarbamate
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A mixture of 552 mg (1.8 mmol) of fert-bulyl [2-(methyisulfanyl)-4,5-dihydro-3H-1-
benzazepin-d-yvljcarbamate (intermediate 105), 27 ml of 1,4-dioxane, 464 mg (1.87 mmol)
of trans-4-(pyridin-2-yloxy)cyclohexanecarbohydrazide (WO 2010/080836 (03.06.2010) F.
HOFFMANN-LA ROCHE AG.) and 10 pb of concentrated hydrochloric acid was refluxed
under argon for 6.5 h, then concentrated. The residue was purified by column
chromatography using dichloromethane : methanol = 95:5 as sluent to yield 567 mg (668%)
of the title compound. MS (ESl) m/z 476.2 (M+H)".

Example 143
teri-butyl {8-fluoro-1-[frans-4-{pyridin-2-yioxyicycichexyi}-5,6-dihydro-44-
[1.2.4Utriazolol4, 3-gl{1lbenzazepin-S-yvilcarbamats

CrO
¢ N ;. ;
N o fr’:\\

The title compound was prepared from ferf-butyl [7-fluore-2-(methyisulfanyl)-4,5-
dihydro-3H-1-benzazepin-4d-yljcarbamate (Step g¢) of Intermediate 108) according fo the
method described in Example 142. MS (ES!) m/z 484.2 (M+H)".

Example 144
1-ltrans-4-{pyridin-2-vioxyvicyciochexvil-§,6-dihvdro-4H-[1, 2. 4itriazoio[4, 3-

alltibenzazenin-5-amine




WO 2019/116324 PCT/1B2018/060077

215
e
[ \j
$X¢
\/\ (

B,
The title compound was prepared from fert-butyl {1-[frans-4-(pyridin-2-

yioxyicyclohexyll-5,6-dihydro-4H-[1,2 dltriazolol4, 3-a][ 1lbenzazepin-5-yhcarbamate

{Example 142) according to the method described in Example 8. MS (ES!) m/z 376.2 (M+H)™.

5 Example 145
B-fluore-i-[frans-4-{pyridin-2-vioxyjcyclohexyil-§.8-dihydro-4/4-{ 1,2 4ltriazolol4,3-
giiiibenzazepin-S-amine

,}"A\Qv/o\ -
b r w
L e 2N

Tp

Newe,

The title compound was prepared from fert-butyl {8-fluoro-1-[trans-4-{pyridin-2-
10 yloxy)cyclohexyl}-5,8-dihydro-4H-[1,2 4ltriazolo]4, 3-a][ 1]benzazepin-5-yljcarbamate
{(Example 143) according to the method described in Example 8. MS (ESH m/z 394.2 (M+H)".

Example 146
8-fluoro-N-{propan-2-vi}-1-lirans-4-{pyridin-2-vioxyvicvciohexyll-58,6-dihvdro-4H-
i1 ,2.4’Etr§aza§0§4 3~a’§§’1'§benzazegin~5-amine

//

(”\
AP {
F -\ /
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The fitle compound was prepared from  8-fluoro-1-[frans-4-(pyridin-2-
yioxy)cyciohexyl]-5,6-dihydro-4H-[1,2 4]triazolol4,3-a][1]benzazepin-5-amine (Example 145)
according to the method described in Example 24. MS (ESI) m/z 438.2 (M+H)".

Example 147
20 8-fluoro-N N-dimethyl-1-[frans-4-{pyridin-2-vioxyleycichexyil-5,6-dihvdro-4H-

1.2.4kriazolol4 3-gl 1lbenzazepin-S-amine

o8 Q...,
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The fitle compound was prepared from  8-flucro-1-[irans-4-(pyridin-2-
yloxy)eyclohexyl]-5,8-dihydro-4H-[ 1,2, 4ltriazolo[4, 3-al[1]benzazepin-5-amine (Example 145)
according to the method described in Example 101. MS (ESI) mvz 4386.2 (M+H)".

Example 148
5 N N-dimethyi-1-[irans-4-{pyridin-2-vloxyicyciohexyil-8.6-dihydro-4H-

1.2 41riazolol4, 3-gi 1ibenzazepin-5-amine
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The title compound was prepared from 1-[frans-4-(pyridin-2-yioxy)cyclohexyl}-5,6-

dihydro-4H-{1,2 4ltriazolof4,3-al[1]benzazepin-5-amine (Example 144) according to the
10 method described in Example 101. MS (ES]) m/z 404.2 (M+H)",

Example 148
g-flugro-1'-Tirans-4-{trifluoromethviicveichexyll-4 H.6' H-spirol1 3-dioxolane-2.5'-
[1.2. 4ltriazolol4.3-al[11benzazepine]

\w/ ™

15 The title compound was prepared from 7-fluoro-1,5-dihydrospiro[1-benzazepine-4,2'-
[1,3ldioxolan}-2(3H)-one  (Intermediate  92) and  frans-4-(triflucromethylicyclohexane
carbohydrazide (Intermediate 55) according to the method described in Example 47. MS
(ESH m/z 404.2 (M+H)*.

Example 150
20 N-{propan-2-yii-i-[trans-4-{pyridin-2-viexyicyciohexyil-5,6-dihydro-4H-
(1.2 4itriazoiol4. 3-al[ {ibenzazepin-§-amine
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The title compound was prepared from 1-[frans-4-(pyridin-2-yloxy)cyclohexyll-5,6-
dihydro-4H-[1,2 4liriazolo[4,3-a][ 1lbenzazepin-5-amine (Example 144 according io the
method described in Example 24. MS (ESH m/z 418.2 (M+H)Y".

Example 151
5 N-{{55}-8-chiore-1-[trans-4-(pyridin-2-viexyicyclohexyil-5.6-dihydro-4H-
1.2.4ltriazolof4 3-all1lbenzazepin-S-yitetrahydro-2H-pyran-4-carboxamide
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The title compound was prepared from (58)-8-chioro-1-{trans-4-(pyridin-2-

yloxyicyclohexyi]-5,8-dihydro-4H-[1,2 4ltriazolo]4,3-a)[ 1]benzazepin-5-amine (Example 7)

10 and tetrahydro-2H-pyran-4-carboxylic acid according to the method described in Step a) of
Example 10. [a]30= -41° (¢=0.1; methanol); MS (ESI) m/z 522.2 (M+H)".

Example 152
N-{{55}-8-chioro-1-[frans-4-(pyridin-2-viexyloyclohexyil-5,.6-dihydro-4H-

[1.2.4ltriazolol4, 3-al 11benzazepin-5-vit-2-methyibutanamide

7N
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The tile compound was prepared from (58)-8-chloro-1-{trans-4-(pyridin-2-
vioxyicyciohexyll-5 8-dihydro-4H-[1,2 4liriazolol4  3-all 1lbenzazepin-5-amine {(Example 7)
and 2-methylbutyric acid according to the method described in Step a) of Example 10 MS
(ESH m/z 494.2 (M+H)".

20 Example 153
N-{{585)-8-chlioro-1-[frans-4-{pyridin-2-viexyicvelohexyil-5,.6-dihvdro-4H-
[1,2.4triazolol4,3-al[11benzazepin-5-yi}-A2 AB-dimethyl-B-alaninamide
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The title compound was prepared from (55)-8-chloro-1-{trans-4-(pyridin-2-
yioxy)cyciohexyl]-5,8-dihydro-4H-[1,2 4]triazolol4, 3-al[ 1]benzazepin-5-amine (Example 7)
and 3-(dimethylamino)propancic acid according to the method described in Step a) of

5  Example 10. [a]3°= -15° (¢=0.1; methanol); MS (ESI) m/z 509.2 (M+H)".

Example 154
{85}-8-chloro-N-cyclopentyl-1-{frans-4-(pyridin-2-vioxyjcyciohexyil-5.6-dihydro-4H-
[1.2.4%riazolol4 3-all1lbenzazepin-5-amine
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10 The title compound was prepared from (585)-8-chioro-1-{trans-4-(pyridin-2-

yloxy)eyciohexyl]-5,6-dihydro-4H-[1,2 4ltriazolol4, 3-g)[ 11benzazepin-5-amine  (Example 7)
and cyclopentanone according to the method described in Exampie 24. [a]¥0= -19° (c=0.1;
methanol); MS (ESI) m/z 478.2 (M+H)*.

Lxample 155
15 8 -chloro-1-{1'H 3H-spirolZ-benzofuran-1. 4 -piperidini-1-y1}-4'H.68 H-spirof1,3-

dioxolane-2.5'-{1,2 4liriazolol4, 3-all1lbenzazepine
L ’\f) A~y
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The tile compound was prepared from 1-bromo-8'-chloro-4'H 6'H-spirof1,3-

dioxolane-2,5'-[1,2 4liriazoiol4,3-a][ 1lbenzazepine]  (intermediaie 986) and 3H-spiro[2-

20 benzofuran-1,4-piperidine] {Combi-Blocks) according to the method described in Example
94. MS (ESH) m/z 4852 (M+H)"

Example 156
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g-chiore-1-{1'H 3H-spiro]2-benzofuran-1.4 -piperidini-1'-yi}-4H-[1,2 4itriazolof4, 3-
all1lbenzazepin-5(6H-one
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The title compound was prepared from 8-chloro-1-(1'H,3H-spiro[2-benzofuran-1,4'-
5 piperidinl-1-yh-4'H & H-spirel1 3-dioxclane-2 5-[1,2 4ltriazolo[4 3-a]{1lbenzazepineg]
(Example 155) according to the method described in Example 48. MS (ES) m/z 421.2

{(M+H)".
Example 157
8'-chioro-1'-[4-{pyridin-2-vioxyipiperidin-1-vi}-4'H,6'H-spiro[1, 3-dioxolane-2,5'-
10 {1,2.41triazolof4. 3-all 1lbenzazepine]
"

C x = /\ N
g g}/i._/

The title compound was prepared from 1-bromo-8-chioro-4'H 6 H-spirof1,3-
dioxolane-2,5'-[1,2 4triazolo[4, 3-a}{1lbenzazepine] (Intermediate 96) and 2-(piperndin-4-
yloxyipyridine according o the method described in Example 94, MS (ESH m/z 4541 (M+H)".

15 Example 158
N-{{55)-8-chlore-1-[trans-4-{pyridin-2-vioxylcyelohexyil-5.6-dihvdro-4H-
[1.2.4ltriazolcl4. 3-gll {ibenzazepin-S-yvi}-2. 2-dimethyibutanamide

\\7/0\/\
L s\ 1( %\\

The title compound was prepared from (58)-8-chicro-1-{frans-4-(pyridin-2-

20 yloxyjcyciochexyll-5,6-dihydro-4H-[1,2 4]triazolo[4,3-a][ 1]benzazepin-5-amine (Example 7)
and 2,2-dimethyibutyric acid according to the method described in Step a) of Example 10.
[«]3’= -16° (c=0.1; methanol); MS (ESH m/z 508.2 (M+H)*.

Example 158
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N-{{5S]-8-chloro-1-[frans-4-(pyridin-2-vioxyicyclohexyil-5.8-dihydro-4H-
[1,2.4%triazolol4, 3-al[11benzazepin-5-yi}-2-hydroxy-2-methyipropanamide

\\O/\\!
CrOL

The title compound was prepared from (55)-8-chloro-1-{frans-4-(pyridin-2-

5 yloxyieyclohexyll-5,6-dihydro-4H-[1,2 4iriazolo[4, 3-al1ibenzazepin-5-amine  {(Example 7}

and 2-hydroxy-2-methylpropancic acid according to the methed described in Step a) of
Example 10. [a]3%= -30° {c=0.1;, methanol); MS (ESI) m/z 496.2 (M+H)".

Example 160
{55-8-chloro-N-athvil-N-methyi-1-ltrans-4-{pyridin-2-yloxyicycichaxyil-5 8-dihydro-

10 4H-[1,2 4ltriazolof4, 3-all1lbenzazepin-5-amine
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The title compound was prepared from (53)-8-chloro-N-methyl-1-[frans-4-(pyridin-2-
yioxy)eyciohexyll-5 6-dihydro-44-[1,2 4jtriazolo[4, 3-alf 11benzazepin-5-amine {(Example 78)
and acetaldehyde according to the method described in Example 24. [a]if= -37° (c=0.1;

15 methanol); MS (ESI) m/z 452.2 (M+H)".

Example 161
{55)-8-chlore-N-{ 2-methvipropyil-1-Tfrans-4-{pyridin-2-vioxvicyclchexyil-5 8-dihvdro-

&H-[1,2,4itriazolol4, 3-gil 1ibenzazegin-5-amine
fi’/\\“i/o\f/\z

e k\//‘ ""’rf’N\ ,
N

DE
ca/\v/’/\/<

N

7

e

20 The title compound was prepared from (58)-8-chioro-1-{frans-4-(pyridin-2-
yloxyicyclohexyll-5,6-dihydro-4H-[1,2 dltriazolol4 3-al[ 1lbenzazepin-5-amine (Example 7)
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and iscbutyraidehyde according to the method described in Example 24. [a]5%= -22° (¢=0.1;
methanol); MS (ESI) m/z 466.2 (M+H)™.

Example 162
& -chloro-1'-[trans-4-(morpholin-4-viicyciohexvil-4'H 6 H-spircl1, 3-dioxoiane-2.5 -

f1.2.41triszolold 3-all1ibenzazepineg] hydrochioride

The title compound was prepared from 7-chloro-1 ,5—dihydrospiro[1—benzazepinenzl,zn
1 3ldioxolan}-2(3H)-one  (Intermediate 53) and frans-4-(morpholin-d-yhicyciohexane
carbohydrazide (Intermediate 81) according to the method described in Example 47. MS

16 (ESI) miz 445.2 (M+H)".

Example 163
B-chilore-N N-dimethyi-1{1'H. 3H-spirc[2-benzofuran-1.4"-piperidini-1-yl}-8,6-dihydro-

44-11.2.41triazolol4, 3-gll Tibenzazepin-5-aming

~0

/
=X ,L/\?
LI

i
?\

M
,/\v \’é

N —
I

15 g} ferf-buiyl  [8-chicro-1-{1'H.3H-spirel2-benzofuran-1.4'-piperidinl-1-vi)-5.6-dihydro-4H-
1,2 4ltriazoiold 3-ai 1lbenzazepin-5-yllcarbamate

e

RN \/N\(/ N
§od

The title compound was prepared from ferf-butyl (1-bromo-8-chlore-5,6-dihydro-4H-

NHBoc

[1,2 4}triazolo[4,3-a][ tibenzazepin-5-ylicarbamate (intermediate 24} and 3H-spiro]2-
20 benzofuran-1,4-piperidine] {Combi-Blocks) according to the method described in Example

94, MS (ESH m/z 522 .4 (M+H)"

b) 8-chiore-1-(1'H 3H-spirelZ-benzofuran- 1.4 -piperidinl-1-yh-5.8-dihydro-4H4-

1,2 4ltriazoiold 3-aif 1lbenzazepin-5-amine
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The tile compound was prepared from fert-butyl [8-chiore-1-(1'H 3H-spiro]2-
benzofuran-1,4'-piperidin}-1'-yl)-5,6-dihydro-4H-[1,2 4]triazolol4, 3-a}[ 1]benzazepin-5-
yilcarbamate (Step a) of Example 183) according to the method described Example 6 and it

5  was used without further purification in the next step.
¢ 8-chioro-AN N-dimethyl-1-(1'H 3H-spiro]2-benzofuran-1 4'-piperidini-1'-yh-5 8-dihydro-4H-

(1.2 4ltriszolold 3-all1lbenzazepin-5-amine

The title compound was prepared from 8-chloro-1-(1'H,3H-spiro[2-benzofuran-1,4'-

piperiding-1'-yh)-5,8-dihydro-4H-[1,2 4]jiriazoio[4,3-a][ 1ibenzazepin-5-amine  (Step by  of

16 Example 183} according o the method described in Example 101, MS (ES8!) m/z 450.1
(M+H)*.

Example 164
g'-chioro-1'-I14-{3-chloropyridin-2-viipiperazin-1-vil-4' H.8'H-spiro[1,3-dicxolane-2.5'-
i1.2.4%riazolof4, 3-gif1ibenzazepineg]

X
N/ + ‘:‘.,/‘\\=

NG N

The tile compound was prepared from 1-bromo-8'-chloro-4'H 6'H-spirof[1,3-
dioxolane-2,5'-[1,2 4liriazoiol4, 3-a][ 1lbenzazepine] (Intermediate 96} and 1-(3-chloropyridin-
2-yhpiperazine according to the method described in Example 94. MS (ESH miz 473.1
(M+H)".

20 Example 165
{55)-8-chlore-N-{2. 2-dimethvipropyll-1-lfrans-4-{pyridin-2-vioxyicveiohexyil-5,6-

dihvdro-4H-[1,2 4ltriazolol4, 3-all1lbenzazepin-5-amine

SRS

"X

o]
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The title compound was prepared from (55)-8-chloro-1-[frans-4-(pyridin-2-
yloxycyclohexyll-5,6-dihydro-4H-{1,2 4ltriazolol4, 3-all 1]benzazepin-5-amine  (Example 7}
and trimethylacetaldehyde according to the method described in Exampie 24, [o]3%= -19°
(c=0.1; methanol); MS (ESH mv/z 522.2 (M+H)*.

5 Example 168
{trans-4-{8-chioro-S-methoxy-5.6-dihydro-4M-11. 2 4itriazoleid 3-gll 1ibenzazepin-1-

yicyciohexyil{4-methyipiperazin-1-yviimethanone

o]

e,
-
The title compound was prepared from 7-chioro-4-methoxy-1,3,4,5-tetrahydro-2H-1-
10 benzazepin-2-one (Step d) of Intermediate 103) and #fans-4-[(4-methylpiperazin-1-
yhcarbonyllcyciohexanecarbohydrazide {Step b} of intermediate 107) according to the
method described in Example 108. MS (ESI) m/z 458.3 (M+H)*.

Example 167
{5R}-8-chloro-8-{morpholin-4-vi)-1-[#rans-4-(pyridin-Z-vioxyicyclohexyil-5.6-dihydro-

15 4H-11 ,&4@triaza!0{4,3-a][1 Jbenzazepine

O
11 N ,
g .

The title compound was prepared from (5R)-8-chioro-1-[frans-4-(pyridin-2-

vioxy)eycliohexyll-5,6-dihydro-4H-[1,2 4ltriazolol4, 3-gll1]benzazepin-5-amine (Example 8
and bis{2-iodoethyl}ether according to the method descrived in Example 117, MS (ES!) my/z
20 480.2 (M+H)".

Example 168
N-{{5R}-8-chiore-1-{trans-4-{pyridin-2-vioxyicyciohexyil-5.86-dihydro-4H-
i1.2 4Yriazolold. 3-all1lbenzazepin-S-vitlacetamide

e
.
2 /NxN
Pk
\/N \_1
//\ J

=
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The title compound was prepared from (BR)-8-chloro-1-[frans-4-(pyridin-2-
yloxy)cyclohexyll-5,6-dihydro-4H-{1,2 4ltriazolol4, 3-all 1]benzazepin-5-amine  (Example &)
according to the method described in Example 9. [a]d’= +29° (c=0.1; methanol); MS (ESH)
m/fz 452.2 (M+H)*.

5 Example 169
N-{{5R}-8-chioro-1-{lrans-4-{pyridin-2-vioxyicyciohexyil-5,6-dihydro-4H-

[1,2.4ktriazolol4 3-all 11benzazepin-5-yi}-2-hydroxy-2-methyipropanamide

o
"”NH‘Jg<

HO

The title compound was prepared from (5R)-8-chioro-1-[frans-4-(pyridin-2-

10 yloxyicyclohexyi]-5,8-dihydro-4H-[1,2 4ltriazolol4, 3-a][ 1]benzazepin-5-amine (Example 8)

and 2-hydroxy-2-methylpropancic acid according to the method described in Step a) of
Example 10. [a]3’= +32° (c=0.1; methanol); MS (ESI) m/z 496.2 (M+H)".

Example 170
S-chioro-5-methoxy-1-I1-{tetrahvdro-2H-pyran-4-viipiperidin-4-vil-5,8-dihydro-4H-
15 [1.2.4ltriazolo[4,3-all1]lbenzazepine

The title compound was prepared from 7-chloro-4-methoxy-1,3,4,5-tetrahydro-2H-1-
benzazepin-2-one {Step d) of Intermediate 103} and 1-(tetrahydro-2H-pyran-4-yhpiperidine-
4-carbohydrazide (Intermediate 108) according to the method described in Example 108. MS

20 (ESh miz 417.2 (M+H)".

Example 171
§'-chigro-1'-14-{pyridin-2-viipiperazin-1-yil-4'H 8'H-soirol 1. 3-dioxolans-2 §'-
{1,2. 4ltriazolc{4, 3-all 1lbenzazepine]
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The title compound was prepared from 1-bromo-8-chloro-4'H 6'H-spiro[1,3-
dioxolane-2,5'-[1,2 4liriazolof4,3-a][1lbenzazepine]  (Intermediate 86) and 1-(pyridin-2-
yhpiperazine according to the method described in Example 84. MS (ESI) m/z 439.2 (M+H)™.

5 Example 172
8-chioro-1-{1'H 3H-spiro[2-benzofuran-1.4'-piperidinl-1'-vii-5,6-dihvdro-4H-
[1.2.4%riazolol4 3-all1lbenzazepin-5-ol

The title compound was prepared from 8-chioro-1-(1'H,3H-spiro[2-benzofuran-1,4'-
10 piperidink-1-yD-4H-[1,2 4ltriazolof4, 3-a][1]benzazepin-5(6H)-one (Example 158) according
o the method described in Exampis 40, M3 (ESH m/z 423.2 (M+H)"

Exampie 173
g-chioro-1-14-(3-chioropyridin-2-viipip

aliiibenzazepin-5-ol

if”\
"\N( \/\

\/\/"i

L\/Q

g} 8-chioro-1-[4-(3-chloropyridin-2-ylipiperidin-1-vil-4 H-[1,2 4ltriazolof4 3-ali1lbenzazepin-
5(6H)-one
o
CC

O\é p
Y

A SN

LGl

/



10

_
(83

20

25

WO 2019/116324 PCT/1B2018/060077
226

The title compound was prepared from 8'-chloro-1'-[4-(3-chloropyridin-2-yipiperazin-
1-yil-4'H.6'H-spiro]1,3-dioxolane-2,5'-[1,2 4ltriazolof4, 3-a][ 1]benzazepine] (Example 164)
according to the method described in Example 48. MS (ES]) miz 429.0 (M+H)™.

b} 8-chioro-1-[4-(3-chloropyridin-2-yhipiperidin-1-yi1-5,8-dihydro-4H-[1,2 4ltriazolo[4 . 3-

alltibenzazepin-5-¢l

The tille compound was prepared from 8-chioro-1-[4-(3-chicropyridin-2-yi) piperidin-
1-yil-4H-{1,2 4ltriazolof4, 3-a}{ 1lbenzazepin-5(6H)-one (Step a) of Exampile 173) according to
the method described in Example 49. MS (ESH m/z 431.1 (M+H}".

Example 174
{5R)-8-chlore-1-[frans-4-{pyridin-2-vioxvicyelohexyil-S-{pyrrolidin-1-y1}-5 §-dihydro-
4H-11,2. 4ltriazolol4 3-al[1lbenzazepine

/\ﬁ/%(/\

o ‘\/L\/N

‘/‘ o
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The title compound was prepared from (5R)-8-chiocro-1-[frans-4-(pyridin-2-

vioxyicyciohexyll-5 8-dihydro-4H-[1,2 4liriazolel4  3-all 1lbenzazepin-5-amine {(Example 8)

and 1,4-dibromobutane according fo the method described in Example 117. MS (ESH) m/z

464.2 (M+H)".

Example 175
8-chioro-5-methoxy-1-{1-[{3S)-tetrahydrofuran-3-viipiperidin-4-vi}-5.8-dihydro-44-

1.2 4itriazolol4. 3-all1lbenzazepine

!
SN
N

N
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=N
o
£ !-\g

|
o /4\()/
The title compound was prepared from 7-chloro-4-methoxy-1,3,4,5-tetrahydro-2H-1-
benzazepin-2-one (Step d) of Intermediate 103} and 1-{(35)-tetrahydrofuran-3-yllpiperidine-
4-carbohydrazide (Step b) of Intermediate 108) according to the method described in

Example 108. MS (ESI) miz 403.2 (M+H)".

Example 178
{85)-8-flucro-S-methoxy-1-Ifrans-4-{pyridin-2-vioxyicyciohexyll-§,6-dihvdro-44-
1,2 dltriazolo[4, 3-gl[1lbenzazepine
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Example 177
{55)-8-fluoro-S-methoxy-1-lfrans-4-{pyridin-2-vioxyicyclohexvil-5.8-dihvdro-4 H-

1.2 dlitriazolol4,. 3-gll1ibenzazepine

H/\\\\T’J\]’
i:\v//”' S N
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The title compounds were obtained from the racemic 8-fluoro-5-methoxy-1-{frans-4-
{pyridin-2-yloxyjeyclohexyll-5,6-dihvdro-4H-[1,2 4liriazolof4, 3-a][1lbenzazepine  (Example
134) by chiral preparative HPLC (CHIRALPAK G preparative 20 pm stationary phase;

160 5x30cm; F=50mlL/min; eluent: fert-butyl methyl ether . dichloromethane : ethanol = 82:3:5;
isocratic; t=25°C). The optical rotation of the first eluting compound (T, 17.3 min) was [a]3’=
-7° (¢=0.1; methanol); and that of the second eluting compound (T, 21.7 min) was [«]3’ =

+12° {c=0.1; methanol). The absciute configuration of the compounds was not determined.

Example 178
15 8-chloro-5-methoxy-1-{1-{{(3R}-tetrahydrofuran-3-viipiperidin-4-vi}-5 §-dihydro-4H-
[1.2.4ltriazolol4. 3-all1lbenzazepine

V!
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The title compound was prepared from 7-chloro-4-methoxy-1,3,4, 5-tetrahydro-2H-1-

benzazepin-2-one {Step d) of Intermediate 103} and 1-[{3R)-tefrahydrofuran-3-yilpiperidine-

20 4-carbohydrazide (Step b) of Intermediate 110) according to the method described in
Exampile 108. MS (ESI) m/z 403.2 (M+H)".

Example 178
ML SR-B-chliore-1-Tfrans-4-(pyridin-2-vioxyicyelohexyil-5,6-dihydro-4H-
[1,2.4%triazolof4,3-gl[1]lbenzazepin-5-vi}-A2 AB-dimethvi-B-alaninamide
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The title compound was prepared from (5R)-8-chloro-1-[trans-4-(pyridin-2-
yioxy)cyciohexyl]-5,8-dihydro-4H-[1,2 4]triazolol4, 3-a][ 1]benzazepin-5-amineg (Example 8)
and 3-(dimethylamino)propancic acid according to the method described in Step a) of

5  Example 10. [a]3°= +20° (¢c=0.1; methanol); MS (ESI) m/z 508.2 (M+H)".

Example 180
N-{{5R)-8-chioro-1-{trans-4-(pyridin-2-vioxyicyclohexyil-5.6-dihydro-4 H-

[1.2.4}riazolol4 3-all1ibenzazepin-5-viMtetrahydro-2H-nyran-4-carboxamids

10 The title compound was prepared from (5R)-8-chioro-1-[frans-4-(pyridin-2-
yioxyicyciohexyl]-5,8-dihydro-4H-[1, 2, 4liriazolo[4, 3-a][ 1ibenzazepin-5-amine {Example 8)
and tetrahydro-2H-pyran-4-carboxylic acid according to the method described in Step a) of
Example 10. [a]30= +29° (c=0.1; methanol), MS (ESI) m/z 522.2 (M+H)".

Example 181
15 8-chloro-1-14-{pyridin-2-vloxyipiperidin-1-yi1-5,6-dihydro-4H4-1. 2 4itriazolo[4. 3-

alilibenzazepin-5-ol

S TN
v
s
Y
OH

a) 8-chioro-1-4-(pvyridin-2-viexylpiperidin-1-vil-4H-[1,2 4liriazolol4 3-ali1lbenzazepin-

5(6H)-one



20
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The title compound was prepared from 8'-chioro-1'-{4-(pyridin-2-yloxy)piperidin-1-yii-
4'H 8'H-spiref1,3-dioxolane-2,5-[1,2, 4ltrizzolo{4, 3-gl[ 1jbenzazepine] (Example 157}
according to the method described in Example 48 and it was used without further purification
in the next step.
b) 8-chioro-1-{4-(3-chloropyridin-2-ylipiperidin-1-yI-5, 8-dihydro-4H-[1,2 4liriazolol4 3-
gll1ibenzazepin-5-o

The title compound was prepared from 8-chloro-1-{4-(3-chloropyridin-2-yl)piperidin-

1-yi}-4H-[1,2 4liriazolof4,3-al[ 1]benzazepin-5(8H)-one (Step a) of Example 181) according to
the method described in Example 42 MS (ESD mvz 412.2 (M+H)".

Example 182
g-chloro-8-methoxy-1-lirans-4-{4-methvipiperazin-1-viicvclohexyil-5.6-dihydro-4H-
[1.2.4%riazolol4 3-gll1ibenzazepine

N

A

A
N A

P

N

and

o

o

Example 183
S-chioro-S-methoxy-1-{cis-4-{(4-methyipiperazin-1-viicyclohexyil-5 6-dihydro-4H-

1.2, 4riazolol4. 3-all1lbenzazepine

\\N/" ‘\\=
E\]
g '-..,v\‘{, ‘1\

{
N,

The title compounds were prepared from 7-chloro-4-methoxy-1,3,4,5-tetrahydro-2H-
1-benzazepin-2-one (Step d) of intermediate 103} and a mixture of cis-4-(4-methyipiperazin-
1-yhcycichexanecarbohydrazide (Intermediate 113) and frans-4-(4-methylpiperazin-1i-
yhicyclohexanecarbohydrazide (Intermediate 114) according o the method described in

Example 108 The cis— and frans isomers were separated by preparative HPLC (Lux
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Amylose with 1.5um stationary phase; 150x21.2 mm; F = Z2ml/min; eluent: A: water+0.1%
TFA, B: acetonitrile+0.1% TFA, gradient B% 10 — 90; t=40°C) According to "HNMR
spectroscopy the first fraction (retention time: 8.6 min) was 8-chicro-5-methoxy-1-[frans-4-
{4-methylpiperazin-1-yijcyclohexyl}-5 &-dihydro-4H-[ 1,2 4ltrigzolo4,3-al{ 1lbenzazepine

5  {Example 182), while the second fraction (retention time: 8.8 min) was 8-chloro-5-methoxy-
1-[cis-4-(4-methyipiperazin-1-ylicyclohexyi]-5,6-dihydro-4 H-[1,2 4liriazolo[4, 3~
al[1ibenzazepine (Example 183). MS (ES!) m/z 430.2 (M+H)".

Example 184
8-chloro-S-methoxy-1-I1-{pyridin-3-vimethylpyrrolidin-3-yvil-5,6-dihydro-4H-
10 [1,2 4liriazolol4,3-al[1lbenzazepine
BN

The title compound was prepared from 7-chloro-4-methoxy-1,3,4,5-tetrahydro-2H-1-
benzazepin-2-one (Step d) of Intermediate 103) and 1-(pyridin-3-yimethypyrrolidine-3-

carbohydrazide (Step b) of Intermediate 115) according to the method described in Example
15 108. MS (ES!) m/z 410.2 (M+H)".

Example 185
8-chioro-S-methoxy-1-[1-{pyridin-2-vimethyvliovrrolidin-3-yii-5 &-dihydro-4H-
[1.2.4ltriazolo]4, 3~a][1]benzazepine

/("\\/L\/Mi

N\{
Sie®
o X /ﬂo_’

20 The title compound was prepared from 7-chloro-4-methoxy-1,3,4, 5-tetrahydro-2H-1-
benzazepin-2-one {(Step d) of Intermediate 103} and 1-(pyridin-2-yimethylipyrrolidine-3-
carbohydrazide (Step b) of intermediate 118) according to the method described in Example
108. MS (ESI) m/z 410.2 (M+H)".

Example 188
25 N-{{5R}-8-chioro-1-{frans-4-(pyridin-2-vioxyicycichexyil-5 6-dihydro-4H-
[1.2.4}triazolol4. 3-all 11ibenzazepin-5-yil-2-cvanoacetamide
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The title compound was prepared from (BR)-8-chioro-1-[frans-4-{pyridin-2-
yloxycyclohexyl]-5,6-dihydro-4H-[1,2 dltriazolo{4,3-al[ 1lbenzazepin-5-amine (Example 8)
and cyanoacetic acid according to the method described in Step a) of Example 10. [a}3’=
+32° (¢=0.1; methanol); MS (ESH m/z 477.3 (M+H)*.

[

Example 187
{3-{8-chloro-S-methoxy-5,6-dihydro-4H-11.2 4itriazoici4, 3-gll 11benzazepin-1-
yhpyrrolidin-1-vil{pyridin-3-viimethanone

Q P

N )

—
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10 The title compound was prepared from 7-chioro-4-methoxy-1,3,4, 5-tetrahydro-2H-1-
benzazepin-2-one (Step d) of Intermediate 103) and 1-(pyridin-3-vicarbonypyrrolidine-3-
carbohydrazide (Step b) of Intermediate 117) according o the method described in Example
108. MS (ESI) m/z 424.2 (M+H)*.

Example 188
15 g'-chioro-1'-{1-[(3R-tetrahvdrofuran-3-vilpiperidin-4-yi}-4'H &' H-spirol 1, 3-dicxolane-

2.5 -1, 2 4triazolol4 3-gl[1lbenzazepineg

Q

.

The title compound was prepared from 7-chloro-1, 5-dihydrospiro{1-benzazepine-4 2'-

[1,3ldioxolan}-2(3H)-one  (Intermediate 53) and 1-[{3R)-tetrahydrofuran-3-yljpiperidine-4-

20 carbohydrazide (Step b) of Intermediate 110) according to the method descrived in Example
108. MS (ES!) m/z 431.2 (M+H)".

Example 188
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{3-{8-chloro-5-methoxy-5,6-dihydro-4H-1, 2 4ltriazolol4, 3-all 11benzazenin-1-
vilovrrolidin-1-yil{pyridin-2-viimethanone

Q
§;~N N

The title compound was prepared from 7-chloro-4-methoxy-1,3,4,5-tetrahydro-2H-1-
benzazepin-2-one (Step d) of intermediate 103} and 1-(pyridin-2-vicarbonyljpyrrolidineg-3-
carbohydrazide (Step d) of intermediate 118) according o the method described in Example
108. MS (ESI) m/z 424.2 (M+H)".

Example 190

frans-4-{8'-chioro-4' H.6' H-spirol1.3-dioxolane-2.5'-[ 1,2 4liriazolof4, 3-all11benzazepin]-
1-vii-N N-dimethvicyeiohexanamine

\I></
@f}

Under argon o a mixture of 100 mg (0.68 mmel} of 7-chioro-1,5-dihydrospiro[1-

benzazepine-4,2'-[1,3ldioxolan]-2(3H)-one (Intermediate 53), 16 mL. of dichloromethane and
218 mg (1.58 mmol} of K,COs 117 mg (0.788 mmol) of rimethyloxonium tetraflucrcborate
was added. The reaction midure was stirred at room temperature for 20 h, then fillered. The
filtrate was concentrated and the residue was dissolved in 20 mbL of acetonitrile. 39 ul (0.51
mmol)  of trifluoroacetic acid and 876 mg (047 mmoly of frans-4-
{dimethylamino)cyclohexanecarbohydrazide (Intermediate 80} were added and the reaction
mixture was stirred at 70°C for 3 h. After concentration the residue was dissolved in
dichloromethane and washed with 5% HCI solution. The organic phase was discarded. The
pH of the acidic water phase was adjusted {o 8 by addition of saturated Na,C0» solution and
extracted with dichicromethans. The combined organic layers were dried over MgSQ.,
filtered and concentrated. The residus was purified by flash column chromatography using
dichloromethane:methancl:ammonium hydroxide solution = 180:10:1 as eluent to vield 56
mg (35%) of the title compound. MS (ESI) m/z 403.2 (M+H)".

Example 191
8-chioro-8-methoxy-1-{1'H 3H-spiroi 2-benzofuran-1. 4’ -piperidini-1'-vi}-5,6-dihvdro-4+-
1.2 4itriazolol4. 3-all1lbenzazepine
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The title compound was prepared from 8-chioro-1-{1'H, 3H-spiro[2-benzofuran-1 4'-
piperidin}-1'-yh-5,6-dihydro-4H-[1,2, 4ltriazclo[4,3-a)[ 1ibenzazepin-5-0l  (Example  172)
according to the method described in Example 50. MS (ES]) miz 437.2 (M+H)*.

5 Exampﬁe 192

i1, ,4’;traam!si’4,3—a‘!i’1Ebenzazexsme

;5’\N
N /\
< \/‘ T/
’\a
/\

\)\

The title compound was prepared from 8-chioro-1-{4-(3-chioropyridin-2-yi)piperidin-
16 1-yi}-5,8-dihydro-4H-[1,2 4]iriazolof4,3-ai 1lbenzazepin-5-0f (Example 173} according (o the
method described in Example 50. M3 (ESH m/z 445.2 (M+H)™.

Example 193
N-[trans-4-(8'-chloro-4'H.6'H-spiro{ 1, 3-dioxolane-2 8'-[1.2 4itriazoiof4,3-
ali1lbenzazepinl-1’-viicyclohexylipyridin-2-amine

The title compound was prepared from 7-chioro-1,5-dihydrospiro[ 1-benzazepine-4,2'-
{1,3ldioxolan]-2(3H-one  (Intermediate 53) and {rans-4-(pyridin-2-ylamino)eyclohexane-
carbohydrazide (Step b) of Intermediate 135) according to the method described in Example
190. MS (ES) m/z 452.2 (M+H)™

20 Example 194
N-{{5R)-8-chioro-1-[trans-4-{pyridin-2-vloxylecyclohexyi]-5,6-dihvdro-4 H-
i1.2. 4%riazolol4, 3-gll libenzazepin-5-yI}-N N-dimethylethane-1,2-diaming
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A mixture of 100 mg (0.24 mmol) of (BR)-8-chioro-1-{frans-4-(pyridin-2-
yloxy)cyclohexyl]-5,8-dihydro-4H-{1,2 4ltriazolo]4,2-a][ 1]benzazepin-5-amine (Example 8),
15 mbl of ethanol, 14 ul (024 mmol) of acetic acid, 30 mg (0.24 mmol} of 2-
{dimethylaminc)acsetaldehyde hydrochioride and 46 mg (073 mmol} of sodium
cyanoborohydride was stirred at room temperature for 20 h, then concentrated. The residue
was dissolved in saturated NaHCO: solution and extracted with ethyl acetate. The combined
organic layers were dried over Na, 50, filtered and concentrated. The residue was purified
by flash column chromaltography using dichicromethane methanolammonium hydroxide
solution = 85:5:0.1 as eluent {o yield 39 mg {33%) of the tille compound. MS (ESI) m/z 481.3
{(M+H).

Example 195
S-chioro-1-ffrans-4-{pyridin-2-vioxyicycichexyii-5,6-dihvdro-4H-11,2 4Hriazoioi4, 3-

allllbenzazepin-&-vi acetate

rif N\\.J/O\C
S < N

A mixture of 100 mg (0.24 mmol} of 8-chlore-1-[frans-4-{pyridin-2-yloxy)cyclohexyll-
5,6-dihydro-4H-[1,2 4ltriazolo[4,3-gl[1lbenzazepin-5-0of  (Example 55), 10 mbL of
dichloromethane, 23 ul (0.24 mmol) of acetic anhvdride and 34 yl (0.24 mmol) of TEA was
stirred at room temperature for 24 h, then 23 yl (0.24 mmol) of acetic anhydride and 34 pl.
{0.24 mmol} of TEA were added and stirring was continued at room temperature for further
24 h. Then 23 ul (0.24 mmol) of acetic anhydride and 34 ul (0.24 mmol) of TEA were added
and stirring was continued at room femperature for further 24 h. The mixiure was
concentrated and purified by flash column chromatography using
dichioromethane:methanolh ammeonium hydroxide solution = ©:1.0.1 as eluent to yield 47 mg
(43%) of the title compound. MS (ESI) m/z 453.2 (M+H)Y".

Example 196
2-{(5R}-8-chioro-1-Tfrans-4-(pyridin-Z-vioxvicyciohexyil-5 6-dihydro-4H-
{1,2.4itriazolo]4,.3-gll 1Ibenzazepin-S-yllaminciethanol
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a) (5R)-N-[2-{benzvioxyethyll-8-chioro- 1-{trans-4-{pyridin-2-vioxyicyclohexyll-5.6-dihydro-

4H-11 2 4itriazolol4. 3-all1lbenzazepin-5-amine

/\Y/\
O

) N

1 § O

The title compound was prepared from (BR)-8-chloro-1-[frans-4-(pyridin-2-

&

yloxyicyclohexyl]-5,6-dihydro-4H-[1,2 dltriazolol4,3-al[ 1lbenzazepin-5-amine (Example 8)
and benzyloxyacetaldehyde according to the method described in Example 194. MS (EShH
m/z 544.3 (M+H)".
b) 2-t{(5R)-8-chioro-1-Ifrans-4-(pyridin-2-vioxy)cyclohexyil-5 6-dihydro-4 H-

10 [1.2.4ltriazolof4, 3-all1lbenzazepin-5-vlilaming)ethanol
A mixture of 144 mg (0.26 mmol) of (BR)-N-[2-(benzyloxy)ethyi]-8-chioro-1-[frans-4-
{pyridin-2-yloxyjeyclohexyll-5,6-dihvdro-4H-{ 1,2 4ltriazoiof4, 3-a}[ 1lbenzazepin-5-amine

(Step a) of Example 198) and 30 mL of 8N HCI solution was refluxed for 1 h, then cooled to
room femperature and the pH of the mixture was adjusted to 7 by addition of saturated
15 NaxCQOs solution. The so obtained mixiure was exiracted with ethyl acetate, the combined
organic layers were dried over Na,80,, filtered and concentrated. The residue was
crystallized with chioroform to vield 53 mg (44%) of the title compound. The mother liquor
was purified by flash column chromatography using dichloromethane:methanol = 855 as
eluent to vield 59 mg (48%) of the title compound. MS (ES) mv/z 454.2 (M+H)™

20 Example 187
g-chloro-8-methoxy-1-[4-{pyridin-2-vioxvipiperidin-1-vii-5,6-dihydro-4H-

1,2, 4%riazolol4, 3-all1lbenzazepine
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The title compound was prepared from 8-chlioro-1-{4-(3-chloropyridin-2-ylpiperidin-
1-yi]-5,6-dihydro-4H-[1,2 dltriazolof4, 3-a][1]benzazepin-5-ol (Example 181) according to the
method described in Example 50. MS (ESH m/z 426.2 (M+H)".

Example 198
5 g'-chiore-1 {trans-4-methoxy-4-methyicvelohexyll-4'H.8 H-spirof 1, 3-dicxolane-2.5'-

[1.2.4%riazolof4 3-all 11benzazepine]
s

Q

i

!%(‘
ci ~F /72

-
o’

Under argon to a mixture of 100 mg (.39 mmol) of 7-chioro-1,5-dihydrospiro[1-
benzazepine-4,2'-[1,3ldicxolan]-2{3H)-one {Intermediate 53) and 10 mL of dichloromethane

160 3 ul {0.04 mmol) of triflucroacetic acid and 70 mg (0.47 mmol) of trimethyioxonium
{etrafluoroborate were added. The reaction mixture was stirred at room temperature for 20

h, then 147 mg ({079 mmol}) of a 2179 mixture of cis-4-methoxy-4-
methylcyclohexanecarbohydrazide and trans-4-methoxy-4-
methylcyclohexanecarbohydrazide (Intermediate 119) was added and the reaclion mixture

15 was refluxed for 8 h. After concentration the residue was dissolved in 20 mb of 1,4-dioxane
and the mixture was refluxed for 6 h, then concentrated. The residue was purified by flash
column chromatography using dichloromethane methanolammonium hydroxide soluiion =
180:10:1 as eluent to vield 82 mg (52%) of the title compound. MS (ES!) m/z 404 1 (M+H)".

Example 198

20 {58}-8-chloro-N-{cyclopropyimethyl-1-Tirans-4-{pyridin-2-vioxvicveiohexyil-5,.6-

dihvdro-4H-11.2 4ltriazciol4. 3-ali1lbenzazepin-S-amine

X /O'u,
Ny
o
i \
“ z ’/<\J~

>

The title compound was prepared from (55)-8-chioro-1-[irans-4-(pyridin-2-

yloxy)eyclohexyl]-5,6-dihydro-4H-[1,2 4ltriazolo[4, 3-al[1]benzazepin-5-amine (Example 7}
25 and cyclopropanecarboxaidehyde according to the method described in Example 24, [a]3’=
-28° (¢=0.1; methanol); MS (ES) m/z 464.2 (M+H)".
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Example 200

N-{{58)-8-chioro-1-[frans-4-(pyridin-2-vioxyleyclohexyil-5.6-dihydro-4 H-
[1.2.4%riazolol4, 3-all 1lbenzazepin-5-vii-1-methvipiperidine-4-carboxamide

M

5 The title compound was prepared from (55)-8-chloro-1-{frans-4-(pyridin-2-
yioxyicyclohexyll-5, 8-dihydro-4H-[1,2 4ltriazolol4 3-al[ tibenzazepin-5-amine (Example 7)
and 1-methylpiperidine 4-carboxylic acid according to the method described in Step a) of
Exampile 10. [0]3%= -31° (¢=0.1; methanol); MS (ESI) m/z 535.5 (M+H)".

Example 201
10 N-{{58}-8-chlore-1-[trans-4-(pyridin-2-vioxylcyclohexyil-5.6-dihydro-4H-

[1.2.4ltriazoliol4, 3-al[1lbenzazepin-&-yi}-2,2, 2-trifluoroacetamide

o
Y
:\f’;]\:/ Q/ ,-»Nx
E\/N
o
o NN

0
i1
g

NH™ e,

A mixture of 82 mg (€2 mmo) of (55)-8-chloro-t-{trans-4-(pyridin-2-

yioxyjcyclohexyl]-5,8-dihydro-4H-[1,2 4jtriazolo{4, 3-a][ 1ibenzazepin-5-amine (Example 7}, 5
15 ml of dichloromethane, 73 ul (0.4 mmol} of DIPEA and 55 ub (0.4 mmol} of triflucroacstic

anhydride was stirred at room temperature for 20 h, then 73 yl (0.4 mmol) of DIPEA and 55

ul. (0.4 mmol} of trifluoroacetic anhydride were added and stirring was continued for 3h. The

mbdure was diluted with dichioromethane, washed with saturated NaHCO; solution, dried

over Na S04, filtered and concentrated to yield 100 mg (99%) of the title compound. [a]i’=
20 -13° (¢=0.1; methanol); MS (ESI) m/z 506.2 (M+H)"

Example 202
&-chiore-5-{2-methoxvethoxyi-1-lfrans-4-{pyridin-Z-viexvicyclohexyil-5.6-dihydro-4H-

i1.2,4ltriazolol4, 3-gll1ibenzazepine
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The ditle compound was prepared from  8-chioro-1-{frans-4-(pyridin-2-
yloxyicyclohexyll-5,6-dihydro-4H-[1,2 dltriazolol4 3-al[ 1lbenzazepin-5-ol (Example 55) and
2-bromoethyl methyl ether according o the method described in Example 50. MS (ESI) m/z

5 48594 (M+H)"

Example 203
8-chloro-1-{4-methoxv-4-methvicyciohexvil-N-{propan-2-vi}-5,6-dihvdro-4H-

[1.2.4riazolol4 3-ai 1lbenzazepin-5-amine
/

AY
= N
Y

(i’/\\ Now,
e N /
NH-'\\
10 a) fert-butyl [8-chiore-1-{4-methoxy-4-methvicvciohexyl)-5.8-dihvdro-4H-[1.2 4ltriazolof4.3-

all1lbenzazepin-5-yllcarbamate

N
=N

et
\

SO

goc
The tille compound was prepared from ferf-butyl (7-chioro-2-thioxe-2,3,4,5-
tetrahydro-1H-1-benzazepin-4-ylcarbamaite (Intermediate 4) and a 21:79 mixture of ¢is-4-
15 methoxy-4-methylcyclohexanecarbohydrazide and frans-d4-methoxy-4-
methyicyclichexanecarbohydrazide (intermediate 118} according o the method described in
Example 1. MS (ESI) m/z 481.4 (M+H)".
b} 8-chioro-1-(4-methoxy-4-methyicyclohexyl-5 8-dihydro-4H-11.2 4ltriazolof4,3-
all1ibenzazepin-5-amine

20 NH,
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The title compound was prepared from ferf-butyl [8-chloro-1-{(4-methoxy-4-
methylcyclohexyl)-5,8-dihydro-4H-[1,2 4]triazolof4,3-al[ 1]benzazepin-5-yllcarbamate  (Step
a) of Example 203} according o the method described in Example 2 and it was used without
further purification in the next step.

¢ 8-chioro-1-{4-methoxy-4-methvicycichexyi-N-(propan-2-vii-5 8-dihydro-4 H-

1.2 4 triazolol4 3-gi1lbenzazepin-5-aming

The iitle compound was prepared from 8-chicre-1-{4-methoxy-4-methyleyclohexyl)-
5,6-dihydro-4H-[1,2 4ltriazolo(4, 3-a){ 1lbenzazepin-5-amine (Step b} of Example 203}
according fo the method described in Example 24, it was a 8:92 mixture of ¢is- and frans-
isomers. MS (ES!) m/z 403.2 (M+H)".

Example 204
g'-chioro-1'-{frans-4-methoxy-4d-methvicyciochexvil-4'H 8'H-spirol1, 3-dioxane-2.5'-

{1,2.4ltriazolol4 3-all1lbenzazepine]
{
O,' B Neoy
Wl
X3,

== SN
=e

Ci

and
Example 205
8'-chloro-1'-{cis-4-methoxy-4-methvicyciohexyl-4'H 6 H-spiref1,.3-dioxane-2.5'-
[1.2.4ltriazolol4,3-all1lbenzazepine]

The title compounds were prepared from 7-chloro-1,5-dihydrospiro[1-benzazepine-
4.2-[1,3]dioxan}-2(3H)-one  {Intermediate 98) and a 21.79 mixiure of cis-4-methoxy-4-
methylcyclohexanecarbohydrazide and trans-4-methoxy-4-
methylcyclohexanecarbohydrazide {intermediate 119) according to the method described in
Example 198, The cis- and frans- isomers were separated by flash column chromatography
using dichloromethane:methanchammonium hydroxide solution = 180:10:1 as eluent.
According to "HNMR spectroscopy the first fraction was &-chioro-1-(frans-4-methoxy-4-
methyloyciohexyl}-4'H 6'H-spiro[ 1, 3-dioxane-2,5'-[1,2 4itriazolol4, 3-a][1lbenzazeping]

(Example 204), while the second fraction was 8-chioro-1-(cis-4-methoxy-4-
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methyleyclohexyl)-4'H 8'H-spiro[1,3-dioxane-2,5'-[1,2 4ltriazolo[4,3-g][1]benzazepineg]
{Example 205). MS (ESI) m/z 418.2 (M+H)™.

Example 208
8-chicro-5-fluoro-1-[frans-4-{pyridin-2-vioxvicyclohexyil-5.6-dihydro-4£-
[1.244riazolol4. 3-all1lbenzazepine

OO

/\_

N

cr” l\f”\w’

Under argon a stirred solution of 170 mg (0.41 mmol) of 8-chloro-1-[frans-4-(pyridin-
2-yloxyjcyclchexyl}-5,6-dihydro-4H-[1,2 4itriazolol4, 3-a]{ 1lbenzazepin-5-ol {(Example 55) in
10 mL of dichloromethane was cooled o -78°C and a solution of 147 mg {0.81 mmol) of
{(diethylamino)sulfur trifluoride in 5 ml of dichloromethane was added. The reaction mixture
was allowed {0 warm to room temperature over § h, then diluted with saturated NaHCQO4
solution, the phases were separated and water phase was extracted with dichloromethane.
The combined organic phases were dried over MgSQ0,, filtered and concentrated. The
residue was purified by reversed phase flash column chromatography using acetonitrile and
0.1% TFA containing water = 35:85 as eluent to yield 15 mg (9%) of the title compound. MS
(ESH m/z 413.1 (M+H)".

Example 207
g-chiore-5-12-Imethyisulfonyliethoxyi-1-lirans-4-{pyridin-2-vioxyicyelohexyll-5.6-

dihvdro-4H-[1,2 4ltriazolol4, 3-gl[1]lbenzazepine

(J”f\/

"N

The title compound was prepared from  8-chioro-1-[frans-4-{pyridin-2-
vioxy)cyclohexyi]-5,8-dihydro-4H-[1,2 4jtriazolo4, 3-a]l 11benzazepin-5-of {(Example 55) and
1-bromo-2-(methvisulfonyliethane according to the method described in Example 50. MS
(E3Sh m/z 517.1 (M+H)".

Example 208
8-chloro-N-hydroxy-1-lfrans-4-(pyridin-2-vioxvicvciohexyil-4H-11. 2 4ltriazolof4, 3-

ali1lbenzazepin-5{6H-imine
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A mixture of 100 myg (0.245 mmol) of 8-chioro-1-[frans-4-(pyridin-2-yloxy)cyclohexyll-
4H-[1,2 4itnazolo][4,3-all 1lbenzazepin-5(6H)-one (Example 54), 5 mL of pyridine, 5 mL of
methanol and 17 mg (0.245 mmol} of hydroxylamine hydrochioride was refluxed for 3 h, then
concentrated. The residue was dissolved in dichloromethane, washed with 5% citric acid
solution and water, the organic phase was dried over MgSQ,, fillered and concenirated. The
residusg was purified by flash column chromatography using
dichioromethane:methanolammonium hydroxide solution = 180:10:1 as eluent 1o yield 34
mg (33%) of the title compound. MS (ESI) m/z 4241 (M+H)".

Example 208
{5S)-8-chloro-N-methvl-N-(prop-2-yn-1-vi}-1-[frans-4-(pyridin-2-viexylcyclochexyil-5.6-

dihydro-4H-[1.2 4ltriazolol4.3-al[ 1lbenzazepin-5-amine

e O,
O
\({;N P, /_\;
o

<

N

SN

A mixture of 43 mg (0.1 mmol) of (535)-B-chioro-A-methyl-1-[frans-4-(pyridin-2-

—~ \\/L

yloxy)cyciohexyl]-5,68-dihydro-4H-[1,2 4jtriazolol4, 3-a][ 1ibenzazepin-5-amine {(Example 78),
5 ml of acetone, 20 ul (0.13 mmol) of 80% proepargyt bromide solution in toluene and 42 mg
(0.13 mmol) of cesium carbonate was stirred at room temperature for 20 h, then 20 pl (013
mmol} of 80% propargyl bromide solution in foluene and 42 mg {0.13 mmol) of cesium
carbonate were added and stirring was continued for 20 h. The reaction mixture was filtered,
the filtrate was concentrated and the residue was purified by column chromatography using
dichioromethane:methanol = 9:1 as eluent to yield 30 mg (64%) of the title compound. [«]’=
-22° {¢=0.1; methanol), MS (ES!) m/z 462.1 (M+H)".

Example 210
N-{(58)-8-chlore-1-[trans-4-(pyridin-2-viexylcyclohexyil-5.6-dihydro-4H-
{1,2 4litriazolold. 3-all1lbenzazepin-5-vil-3, 3-difluorocyclobutanecarboxamide




(83

10

15

20

WO 2019/116324 PCT/1B2018/060077

242

ool N </N‘~N

:‘:(\ /N/J\‘

\\ /,N \_rﬁma
Y
Py

The title compound was prepared from (535)-8-chloro-1-[frans-4-(pyridin-2-
yloxy)eyciohexyll-5 6-dihydro-4H-[1,2 4ltriazolol4, 3-g)[ 1ibenzazepin-5-amine (Example 7)
and 3,3-difluorocyclobutanecarboxylic acid according to the method described in Step a) of
Exampie 10. [«]30= -37° (¢=0.1; methanol); MS (ESI) m/z 528.2 (M+H)".

Example 211
&-chiore-5-{prop-2-yn-1-vioxyl-1-[frans-4-{pyridin-2-vioxyicvciohexvi]-5,6-dihvdro-4H-

1.2 4triaza!@4 3-ali1lbenzazenine

> Uv\

s

0
™

The title compound was prepared from  8-chioro-1-[frans-4-(pyridin-2-
yloxy)cyciohexyl]-5,6-dihydro-4H-[1,2 4jtriazolo{4, 3-a][ 1ibenzazepin-5-0of {(Example 55) and
80% propargy! bromide solution in toluene according o the method described in Example
50. MS (ESI) m/z 448.2 (M+H)".

Example 212
8-chlorp-1-{trans-4-{pyridin-2-vioxyicyciohexyil-5.8-dihydro-4H-[1,2.4ltriazcioi4. 3-

il 1ibenzazepin-5-vi 4. 4-diflucrocyciohexanecarboxviate
Ot

Under argon a mixture of 80 mg (0.18 mmoly of 8-chioro-1-[frans-4-(pyridin-2-
yioxy)cyclohexyil-5,8-dihydro-4H-[1,2 4jtriazoloi4, 3-a)l 11benzazepin-5-of (Example 55%), 15
mL of dichloromethane, 35 mg (0.21 mmol) of 4, 4-difluorocyclohexanecarboxyiic acid, 44 mg
(0.21 mmol) of N N-dicyclohexyicarbediimide and 24 mg (0.02 mmol) of 4-
{dimethylamino)pyridine was stirred at room temperature for 20 h. After completion of the
regction the mixture was diluted with water, 10% NaHCQO» solution and dichloromethane.
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The phases were separated, the organic phase was dried over MgSQ0,, filtered and
concentrated. The residue was purified by flash column chromatography using
dichioromethane: methanol= 95:5 as eluent {0 yield 886 mg (61%) of the title compound. M&
(ESH miz 557.2 (M+H)*.

Example 213
&-chiorg-1-ltrans-4-{pyridin-2-vioxylcyelohexyll-§ 8-dihvdro-4H-11 2 4iriazolold 3.
alitlbenzazepin-&-yi 3, 3-diflucrocycicbutanecarboxylate

The ditle compound was prepared from  8-chioro-1-[frans-4-(pyridin-2-
vioxyicyciohexyll-5, 6-dihydro-4H-[1,2 4liriazolol4  3-all 1lbenzazepin-5-0l {(Example 55) and
3, 3-diflucrocyclobutane carboxylic acid according o the method described in Example 212.
MS (ESH) m/z 528.2 (M+H)".

Example 214
N-{{55-8-chioro-1-Tfrans-4-(pyridin-Z-viexvicyciohexyil-5 6-dihvdro-4H-
{1,2.4ltriazolol4. 3-8l {1benzazepin-S-vii-4. 4-difluorocyclchexanecarboxamide

—— N,
v N

Oed } ..... M( k
N

The ttle compound was prepared from (58)-8-chloro-1-[frans-4-(pyridin-2-
yioxyicyciohexyl]-5,86-dihydro-4H-[1, 2, 4liriazolo[4, 3-a][ 1ibenzazepin-5-amine {(Example 7)
and 4 4-difluorocycichexanecarboxylic acid according to the method described in Step a) of
Example 10. [a]3°= -34° {c=0.1;, methanol); MS (ESI) m/z 556.2 (M+H)".

Example 215
8-chloro-1-ltrans-4-(pyridin-2-vioxylcyclohexyil-5.6-dihydro-4H-[1,2. 4ltriazolof4, . 3-
all1ibenzazepin-5-yl cyanoacetate
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The ttle compound was prepared from  8-chloro-1-[frans-4-(pyridin-2-
yloxy)cyciohexyl]-5,6-dihydro-4H-[1,2 4]triazolol4, 3-g] 1]benzazepin-5-0l {(Example 55) and
cyanoacetic acid according to the method described in Example 212. MS (ESI) m/z 478.1

5 {M+H)"

Example 218
g-chioro-1-firans-4-{pyridin-2-vioxyicyciohexyii-5.6-dihydro-4H-11. 2 4ltriazoio]d 3-

gli1lbenzazepin-5-yi N.N-dimethylglycinate

//\\{./,O o
Xy, N ey M

"L//‘;Iﬂ
@
=& /_< I\?
oA/
K
16 The itk compound was prepared from  8-chloro-1-[frans-4-(pyridin-2-

yloxy)eyciohexyl]-5,6-dihydro-4H-[1,2 4ltriazolo[4, 3-g)[ 1lbenzazepin-5-0l {(Example 55) and
N, N-dimethylglycine according to the method described in Example 212, MS (ESI) m/z 486.2

{(M+H)™.
Example 217
15 N-{{5R)-8-chioro-1-{irans-4-{ pvridiﬁ-zmvioxv)cvciohexvﬁ—ﬁqﬁndihvdm—fw—
[1.2.4riazelol4 3-gll 1ibenzazenin-5-vit-2 2 2-trifluoroacetamide

\r \(‘j
A

JJ

NH

The title compound was prepared from (5R)-8-chioro-1-[frans-4-{pyridin-2-

yioxy)cyclohexyi]-5,8-dihydro-4H-[1,2 4jtriazolol4, 3-all 1lbenzazepin-5-amine (Example 8)

20 according to the method described in Example 201, [x]d’= +21° (¢=0.1; methanol); MS (ESH
m/z 506.1 (M+H)".

Example 218
1-fcis-4-{8-chiore-S-methoxy-5,6-dihydro-4/H-11,2 4ltriazolold, 3-gll 11benzazepin-1-
viloycichexyllpyrrolidin-2-one
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Example 218
1-ltrans-4-{8-chioro-5-methoxy-5.6-dihydro-4H-{1.2 4ltriazolol4 3-all1lbenzazepin-1-
vhcyclohexvlipyrrolidin-2-cne

A

Nay

ARG
SN
v

The title compounds were prepared from 7-chloro-4-methoxy-1,3,4,5-tetrahydro-2H-

1-benzazepin-2-one  (Step d) of intermediate  103) and  4-(2-oxopyrrolidin-1-
yhcyclohexanecarbohydrazide (Intermediate 120} according o the method described in
Example 108. The cis— and frans isomers were separated by preparative HPLC (Kinetex
EVO C18 with bum stationary phase; 150x21.2 mm; F = 20mU/min; eluent. A: water+0.1%
TFA, B: acetonitrile+0.1% TFA, gradient: B% 0.8 — 35; t=40°C) According to "HNMR
spectroscopy the first fraction (retention time: 18.5 min) was 1-{cis-4-(8-chloro-5-methoxy-
5,6-dihydro-4 H-[1,2 4]triazolo[4,3-g)[1]benzazepin-1-viicyclohexyllpyrrolidin-2-one
{Example 218), while the second fraction (refention time: 12.2 min) was 1-[trans-4-(8-chloro-
S-methoxy-5,6-dihydro-44-[1,2 4liriazolof4, 3-al{ 1]lbenzazepin-1-ylicvciohexyljpyrrolidin-2-
one (Example 219). MS (ESI miz 415.2 (M+H)".

Example 220
N-{{5R}-8-chioro-1-{frans-4-(pyridin-2-vioxyicycichexyil-8.6-dihydro-4H-
1.2 4ltriazolold 3-al[11benzazepin-5-vil-3, 3-difluorccyciobutanecarboxamide

N S
..... \ p) INH
Yah Oy

The title compound was prepared from (5R)-8-chloro-1-[trans-4-(pyridin-2-

vioxy)cyciohexyll-5,6-dihydro-4H-[ 1,2, 4ltriazolo[4, 3-al[ 1]benzazepin-5-amine  {(Example 8)
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and 3,3-difluorocyclobutanecarboxyiic acid according o the method described in Step a) of
Example 10. [a]3%= +48° (c=0.1; methanol); MS (ESI) m/z 528.2 (M+H)".

Example 221

N-{{5R}-8-chiore-1-[trans-4-{pyridin-2-vioxyicyciohexyil-§.6-dihvydro-44-

(=S

The tifle compound was prepared from (5R)-8-chioro-1-{frans-4-(pyridin-2-
yioxyjeyclohexyl]-5,8-dihydro-44-[1,2 4ltriazolol4, 3-a]l 1ibenzazepin-5-amine  (Example 8)
and 4 4-difluorocycichexanecarboxylic acid according to the method described in Step a) of

10 Example 10. [«]3°= +38° (¢=0.1; methanol); MS (ESI) m/z 556.2 (M+H)".

Example 222
8-chioro-5-methoxy-1-[cis-4-methoxy-4-{triflucromethvilcveiohexyil-§,6-dihydro-4H-

{1.24%riazolol4 3-all1lbenzazenine

B AN
O

5
Nt/

o N \,—2

o

15 The title compound was prepared from 7-chloro-4-methoxy-1,3,4,5-tetrahydro-2H-1-
benzazepin-2-one  (Step  dy  of Intermediate 103} and  cis-4-methoxy-4-
(trifluoromethylicycliohexanecarbohydrazide (intermediate 123) according to the method
described in Example 108. MS (ESI) m/z 430.2 (M+H)".

Example 223
20 8-chioro-5-methoxy-1-lfrans-4-methoxy-4-{&riflucromethviicyciochexyll-5,6-dihvdro-
4rH-11,.2,41triazoloid, 3-gll1ibenzazeping

The title compound was prepared from 7-chloro-4-methoxy-1,3,4, 5-tetrahydro-2H-1-

benzazepin-2-one  (Step d) of Intermediate 103) and  frans-4-methoxy-4-
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(triffucromethylicyclohexanecarbohydrazide (infermediate 124) according to the method
described in Example 108. MS (ESI) m/z 430.2 (M+H)".

Example 224
{55)-8-chioro-1-Ifrans-4-(pyridin-Z-vioxyicyclohexyll-N-(2. 2 2-trifluorosthyl}-5,6-
dihydro-44-11.2. 4ltriazolol4. 3-all 1ibenzazepin-5-amine

A\/ \/*j
N-..

C|/§\~/J\V:§\

NH’\{,F

4

A mixture of 82 mg (0.2 mmol) of (55)-8-chloro-1-[frans-4-(pyridin-2-
yloxy)eyciohexyll-5 6-dihydro-4H-[1,2 4jtriazolol4 3-g)[ tibenzazepin-S-amine (Example 7),
10 mbL  of dichloromethane, 180 ul  (1.32 mmol) of 22 2-triflucroethyl
trifiuoromethanesulfonate and 230 ul (1.32 mmol) of DIPEA was stirred at room temperature
for 20 h, then 190 pb (1.32 mmol) of 2,2, 2-trifluorcethyl triflucromethanesulfonate and 230
ul (1.32 mmol) of DIPEA were added and stirring was continued at 40°C for 80 h. The
regction mixiure was concentrated and water was added to the residue. The precipitated
solid material was fillered off, washed with water and purnfied by column chromatography
using dichloromethane:methanol = 9:1 as eluent {o vield 8 mg (8%) of the title compound.
MS (ESI) m/z 492.2 (M+H)".

Example 225
N-{{553-8-chloro-1-[trans-4-(pyridin-2-vioxyioyeclohexyil-5.6-dihydro-4H-

[1.2.4ltriazeolol4, 3-all 11benzazenin-S-vil-3-methvioxetane-3-carboxamide

i/"\,\,,/ \[’j
\f“ /\’\
= /r\

4
f«fl,(i o

o

5

The title compound was prepared from (585)-8-chioro-1-{trans-4-(pyridin-2-
yvioxy)cyciohexyl}-5,8-dihydro-4H-[ 1,2, 4ltriazolo[4, 3-al[ 1]benzazepin-5-amine  {(Example 7)
and 3-methyloxetane-3-carboxyiic acid according to the method described in Step a) of
Example 10. [a]3°= -28° (¢=0.1;, methanol); MS (ESI) m/z 508.3 (M+H)".

Cxample 226
N-HSRY-B-chiore-1-[frans-4-{pyridin-Z-vioxyicyciohexyll-§, 6-dihvdro-44-
[1.2.4ltriazolof 4 3-all 1lbenzazepin-5-yil-3-methyloxstane-3-carboxamide
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The title compound was prepared from (BR)-8-chioro-1-{frans-4-{pyridin-2-
yloxyicyclohexyll-5,6-dihydro-4H-[1,2 dltriazolol4 3-al[ 1lbenzazepin-5-amine (Example 8)

N

B

i

and 3-methyloxetane-3-carboxyiic acid according to the method described in Step a) of
Example 10. [a]30= +26° {c=0.1; methanol); MS (ESI) m/z 508.2 (M+H)".

[0

Example 227
trans-4-{8 -chiore-4'H.6' H-apirol 1, 3-dioxolane-2.5'-[ 1, 2, 4itriazoiol4, 3-alf 1 ibenzazepini-

1-yli-N-{d-methoxvbenzylicvclohexanamineg

SO

L\ \)I\ P!
MG

N ez

./*\\\/%" {
O
10 The title compound was prepared from 7-chloro-1 5-dihydrospiro[1-benzazepine-4 2'-
[1.3ldioxolan]-2(3H-one  (Intermediate  53) and  frans-4-[{(4-methoxybenzyljaminol-
cyclohexanecarbohydrazide (Intermediate 125) according fo the method described in
Example 108. MS (ES]) m/z 495.2 (M+H)".

Example 228
15 fert-butyl [2-{{{5R)-8-chicro-1-lirans-4-{pyridin-Z-yioxyicyclohexyll-5.8-dihydro-4H-
[1.2.4ltriazolol4, 3-ali 1lbenzazepin-S-vilaminolethylicarbamate
,’.‘/\/O N
7 \[ )
\\\_/’\" NN
v
PP
1
m/‘{%/ /j)
NK-‘”\‘.—NHBOC
The title compound was prepared from (5R)-8-chioro-1-[frans-4-(pyridin-2-
yioxyicyclohexyil-5 6-dihydro-4H-[1,2 dltriazolol4 3-al[ 1lbenzazepin-5-amine (Example 8)
20  and teri-butyl (2-oxosthyljcarbamate according to the method described in Example 180. MS
(ES]) miz 432.2 (M+H)"

JUT—

Example 223
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8’ -chloro-1 -{trans-4-ethoxy-4-athylcyclohexyll-4'H 6’ H-spirol 1, 3-dioxolane-2,5 -
{“E,&d}triazmmm 3-al[1lbenzazepine]

‘Q <%
p

The title compound was prepared from 7-chloro-1,5-dihydrospiro[1-benzazepine-4,2'-

5  [13ldioxolan]-2(3H-one  (Intermediate 53} and frans-4-ethoxy-4-ethyleyclohexans-
carbohydrazide (Step ¢) of Intermediate 126) according o the method described in Example
190. MS (ESH) m/iz 432.2 (M+H)".

Example 230
trans-4-(8'-chioro-4'H,6' H-spirol1,3-dioxolane-2,5-[1,2 4ltriazolof4, 3-al[ 11benzazepin]-
10 1-vhi-N-{d-methoxybenzyli-M-methyicvclohexanamine

The title compound was prepared from frans-4-(8'-chloro-4'H 6'H-spiro[ 1, 3-dioxolane-
2,5'-[1,2 4jtriazolol4, 3-ai[ 1jbenzazepin}- 1'-vi)-M-{4-methoxybenzyh-cyciohexanamine
(Example 227) according to the method described in Example 101, MS (ESH m/z 508.2

15 (M+H)"
Example 231
§'-chioro-1-[1-{pyridin-3-vimethybpyrrolidin-3-yil-4' H.6'H-spirol1, 3-dioxolane-2.5'-
{12 4ltriazolol4 3-al[1lbenzazepine]

O -
7 i
Lk‘l‘\l - Q_<N /ij\\

20 The title compound was prepared from 7-chloro-1,5-dihydrospiro[1-benzazepine-4,2'-
[1,3idioxolan]-2(3H)-one  (Intermediate §3) and  1-(pyridin-3-vimethylpyrrolidine-3-
carbohydrazide (Step b) of Intermediate 115) according to the method described in Example
108. MS (ESI) miz 438.2 (M+H)™.

Example 232
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g-chioro-5-methoxy-1-[4-{pyridin-2-vDipiperazin-1-yi1-8,6-dihydro-4/-
[1.2.4%triazolol4, 3-al[1lbenzazepine

(M

\\/\\(/ N

-~
f\/’\ -

C.

a) 8-chioro- 1-[4-{pyridin-2-viipiperazin-1-vil-4H-1.2 4liriazolof4 3-all1lbenzazepin-5(6H)-

ey
\./ f’ N

7~ \
\,%/&

The title compound was prepared from &'-chloro-1-[4-(pyridin-2-yhpiperazin-1-yli}-
4'H 8'H-spirof 1, 3-dioxolane-2,5'-[1,2, 41triazoio{4, 3-al[tjbenzazeping] (Example 171}
according to the method described in Example 48. MS (ESIH m/z 3851 (M+H)".
b) 8-chicro-1-[4-(pyridin-2-vhipiperazin-1-yl1-5,8-dihydro-4H-[1.2 4ltriazolof4,3-

alltibenzazepin-5-ol

7
[ l\{f\‘\
. /N“\e?“ N
feree
N
f‘\‘/‘\/’\

The title compound was prepared from 8-chiore-1-[4-(pyridin-2-yl}piperazin-1-yl}-4H-
[1,2,4liriazoiof4,3-a][1]benzazepin-5(BH)-one (Step a) of Example 232) according to the
method described in Example 49 MS (ESH m/z 387.2 (M+H)"
¢} 8-chiore-5-methoxy-1-[4-(pyridin-2-yhipiperazin-1-yi-5 &-dihvdro-4H-[1,2 4ltriazolof4, 3-

alltlibenzazepineg

The title compound was prepared from 8-chloro-1-[4-{pyridin-2-yl)piperazin-1-yi}-5,6-
dihydro-4H-[1,2 4triazolof4, 3-a][ 1lbenzazepin-5-of (Step b) of Example 232) according to
the method described in Example 50. MS (ESD myz 411.3 (M+H)".

Example 233
8-chioro-1-{frans-4-ethyl-4-methoxycyclohexyll-M N-dimethyi-5.6-dihydro-4H-
[1.2.4ltriazolold 3-al tibenzazepin--anine
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a) tert-butyl {8-chiloro-1-(frans-4-sthyi-4d-methoxveyclohexyl)-5,8-dihydro-4H-

1,2 4litrigzolol4 3-all1lbenzazepin-5-vilcarbamate

/
S, \/‘“\ Nevyy
X 4

N~

QJ\NHBOC
<l

The title compound was prepared from ferf-butyl (V-chioro-2-ox0-2,3,4,5-tetrahydro-
1H-1-benzazepin-4-yhicarbamate (Intermediate 5} and 4-ethyl-4-methoxycyclohexane-
carbohydrazide (Step b) of Intermediate 127) according to the method described in Method
B of Example 5. MS (ESH m/z 475.3 (M+H)".

b} 8-chiore-1-{frans-4-ethvi-4-methoxyeycichexyl)-5,6-dihydro-44-11.2 4liriazolol4 3-

allllbenzazepin-5-amine

<l

The tifle compound was prepared from ferf-butyl [8-chioro-1-(frans-4-ethyi-4-
methoxycyclohexyl)-5,8-dihydro-4H-[1,2 4liriazolcld  3-a][1lbenzazepin-5-yijcarbamate
(Siep a) of Example 233) according to the method described in Example 2. MS {(ESI) m/z
3751 (M+H)".

c) 8-chiore-1-{frans-4-ethvl-d-methoxyeyclohexyh-N N-dimethyl-5 6-dihydroe-4H-

1,2 4ltrigzolol4 3-all1lbenzazepin-5-aming

The title compound was prepared from  8-chioro-1-(frans-4-ethyl-4-
methoxycyclohexyl)-5,86-dihydro-4H-[1,2, 4ltriazolo[4,3-a][ 1]benzazepin-5-amine (Step b) of
Example 233) according to the method described in Example 101. M3 (ESI) m/z 403.3
(M+H)™.

Example 234
8-chloro-1-{frans-4-ethoxy-4-methyicyclohexyil-NM N-dimethyi-5.6-dihvdro-44-
[1.2.4lriazolol4. 3-all1ibenzazepin-5-amine
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a) tert-butyl [8-chioro-1-{frans-4-sthoxy-4-methvicyclohexyl)-5,6-dihydro-4H-

1,2 4ltriazolof4 3-aitlbenzazepin-5-vilcarbamaie

The title compound was prepared from ferf-butyl (7-chloro-2-0x0-2,3,4,5-tetrahydro-
1H-1-benzazepin-4-yl)carbamate (Infermediate &) and trans-4-ethoxy-4-methylcycichexane-
carbohydrazide (Step b) of Intermediate 128) according o the method described in Method
B of Example 8. MS (ESI) m/z 475.3 (M+H)".

*)] 8-chiore-1-(frans-4-ethoxy-4-methvicyclichexyl)-5 . 8-dihydro-44H-[1.2 4ltriazolol4 3-

alltibenzazepin-5-amine

The title compound was prepared from ferf-butyl [8-chloro-1-(frans-4-ethoxy-4-
methyicycichexyl)-5,6-dihydro-4H-[1,2 4]iriazolo[4, 3-a)] 1lbenzazepin-5-yijcarbamate  (Step
a} of Example 234) according to the method described in Example 2. MBS (ESH m/z 3758.2
(M+H)*
¢ 8-chioro-1-(frans-4-ethoxy-4-methyicyclohexyh-N N-dimethyl-5,8-dihydro-4H-

1,2 4ltriazolol4 3-gi1lbenzazepin-5-aming

The title compound was prepared from  8-chloro-1-(frans-4-ethoxy-4-
methylcyclohexyl}-5,6-dihydro-4H-{1,2 4ltriazolof4, 3-a][ 1]benzazepin-5-amine (Step b) of
Example 234) according to the method described in Example 101, MS (ES!) m/z 4033
{(M+H)".

Example 235
&' -chiore-1'-[trans-4-methoxy-4-{iriflucromethylicvciohexyii-4'H,6' H-spirei1,3-
dioxolane-2.5'-{1,2 4itriazolof4 3-al[1lbenzazepine]
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The title compound was prepared from 7-chioro-1,5-dihydrospiro[ 1-benzazepine-4,2'-
{1, 3ldioxolan]-2(3H)-one (intermediate 53) and trans-4-methoxy-4-
(triffuoromethylicyclohexanecarbohydrazide (intermediate 124) according to the method
described in Example 108. M3 (ESH m/z 458.2 (M+HY",

Example 236
g'-chloro-1'-feis-4-methoxy-4-{triflucromethylicyclohexyil-4'H.6 H-spiro[1.3-

dioxolane-2,5-[1, 2 ditriazolol4, 3-gll 1lbenzazepine]

::::( Q
§,5> -
>}
The title compound was prepared from 7-chiore-1,5-dihydrospire[1-benzazepine-4,2'-
[1,3ldioxolan]-2(3H-cne (Intermediate 53) and cis-d-methoxy-4-

(triffucromethylicycliohexanecarbohydrazide (intermediate 123) according to the method
described in Example 108. M3 (ESI) m/z 458.2 (M+H)".

Example 237
&' -chioro-1'-{frans-4-ethoxy-4-methvicyciohexyll-4'H,6' H-spirol 1, 3-dioxclane-2,5'-

{1,2. 4itriazolol4 3-gl[1lbenzazepine]

d
The title compound was prepared from 7-chioro-1,5-dihydrospiro[ 1-benzazepine-4,2'-
{1, 3dioxolan}-2(3H-one  {(Intermediate 53) and  frans-d-ethoxy-4d-methylcyclohexane-
carbohydrazide (Step b) of Intermediate 128) according to the method described in Example
190. MS (ESl) m/z 418.2 (M+H)".
Example 238
§'-chioro-1-{{rans-4-cthoxy-4-propyicycichexyli-4 H.6'H-spirol1,.3-dicxolane-2.5 -

(1.2 4ltriazolol4. 3-al[ 1ibenzazepine]
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The title compound was prepared from 7-chiore-1,5-dihydrospire[1-benzazepine-4,2'-
[1,3]dioxolan]-2(3H)-one {intermediate 53) and 4-ethoxy-4-propyl-
cyclohexanecarbohydrazide (Step d) of intermediate 129) according o the method described

5 in Example 190. MS (ESH) m/z 446.3 (M+H)".

Example 239
g -chiore-1-I1-{pyridin-2-vimethylipyrrolidin-3-yil-4'H.6' H-spirol1,3-dioxoiane-2.5'-
i LE,L‘%’EHEazcEQM 3-all1lbenzazepine]

of

16 The title compound was prepared from 7-chiore-1,5-dihydrospire[1-benzazepine-4,2'-
[1,3ldioxolan}-2(3H)-one  (Infermediate  53)  and  1-(pyridin-2-yimethylpyrrolidine-3-
carbohydrazide (Step b) of Intermediate 118) according to the method described in Example
190. MS (ESI) m/z 438.3 (M+H)".

Example 240
15 8'-chiorg-1'-{cis-4-sthyl-4-methoxyeyciohexyli-4'H.6' H-spiref1,3-dioxclane-2.5'-
{1,2 4itriazolol4. 3-gl 11benzazepine]

and
Example 241
20 &-chioro-1'-(frans-4-ethvi-4-methoxyveyciohexyli-4'H.6' H-spiro[1,3-dioxolane-2,5'-

{1.2.4lriazolol4.3-gl[ 1ibenzazaepine]
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The title compounds were prepared from 7-chlore-1,5-dihydrospire]1-benzazepine-
4 2°-11,3]dioxolan}-2(3H)-one  {(Intermediate 53) and 4-ethyl-4-methoxyeyclohexane-
carbohydrazide (Step b) of intermediate 127) according to the method describad in Example
180. The ofs and frans isomers were separated by flash column chromatography using
dichicremethane:methanc! = 8:1 as eluent MS (ESI) m/z 418.2 (M+H)".

Example 242
&-chioro-1'-{trans-4-methoxy-4-propvicvciochexvll-4'H 8'H-spirol1, 3-dioxelane-2.5'-
[1.24ltriazolol4 3-al[ 1lbenzazepine]

Nesg

»\(_) ------ {"u

Cl
and
Example 243
8'-chiore-1'-(cis-4-methoxy-4-propyicvcichexyll-4'H,.8' H-spire[1.3-dioxolane-2.5-
{1.2.4%riazole]4 3-gl 1ibenzazeping]

The title compounds were prepared from 7-chloro-1,5-dihydrospiro]1-benzazepine-
4,21, 3]dioxolan]-2(3H)-one (intermediate §3) and 4-methoxy-4-propyi-
cyclohexanecarhohydrazide (Step b) of intermediate 130} according o the method described
in Example 190. The ¢is and frans isomers were separated by flash column chromatography
using dichloromethane:methanol = 95:5 as eluent. MS (ESI) m/z 432.2 (M+H)*.

Example 244
8-chioro-1-{frans-4-ethoxy-4-ethvicyclohexyll-N-{propan-2-vi}-5 . 6-dihydro-4H-

[1,2.4%riazolol4, 3-alf11benzazepin-S-amine
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a) {ert-butvi [8-chloro-1-{frans-4-ethoxy-4-ethylcyclohexyh)-5 6-dihydro-4 H-
1,2 4ltriazolof4 3-aitlbenzazepin-5-vilcarbamaie
\

The title compound was prepared from ferf-butyl (7-chloro-2-0x0-2,3,4,5-tetrahydro-
1H-1-benzazepin-4-yl)carbamate (Intermediate 5) and {rans-4-ethoxy-4-ethylcyclchexane-
carbohydrazide (Step ¢) of intermediate 128) according to the method described in Method
B of Example 8. MS (ESI) m/z 489.3 (M+H)".

*)] 8-chloro-1-(frans-4-sthoxy-4-ethylcyciohexvi)-5 8-dinydro-4H-{1.2 4ltriazolof4,3-

alltibenzazepin-5-amine

The title compound was prepared from ferf-butyl [8-chloro-1-(frans-4-ethoxy-4-
ethylcyclohexyly-5,8-dihydro-4H-{1,2 4ltriazolol4, 3-a][ 11benzazepin-5-yilcarbamate (Step a)
of Example 244) according to the method describad in Example 2. MS (ESH m/z 388.3
(M+H)*
¢ 8-chioro-1-(frans-4-ethoxy-4-ethylcycichexyll-N-(propan-2-yh-5,6-dihydre-4 H-

1,2 4ltriazolol4 3-gi1lbenzazepin-5-aming

The title compound was prepared from 8-chloro-1-(frans-4-ethoxy-4-ethylcyclohexyl)-
5,6-dihydro-4H-[1,2 4ltriazolo[4, 3-a][ 1]benzazepin-5-amine (Step b} of Example 244)
according to the method described in Example 24. MS (ESI) m/z 431.3 (M+H)™.

Example 245
8-chioro-1-{trans-4-ethoxy-4-ethyicyciohexyi}-N N-dimethyi-5.6-dihydro-4H-
{1.2.4ltriazolold 3-all tibenzazepin-&-amine
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The title compound was prepared from 8-chiore-1-{frans-4-ethoxy-4-ethylcyclohexyl)-
5,6-dihydro-4H-[1,2 4ltriazolo[4,3-al{1]benzazepin-5-amine {(Step by of Example 244)
according to the method described in Example 101. M3 (ESI) nm/z 417.3 (M+H)".

5
Example 248
8'-chiore-1-1(3R-1-{pyridin-Z-vimethylpyrrolidin-3-vil-4'H.6 H-spirol1.3-digxolane-
2.5 11,2 4ltriazoiol4d 3-al[1lbenzazeping]
N
Ny
C:J/ ;‘J'—\\ N
“E
N-"K\?
Gt
of C\)

10 The title compound was prepared from 7-chloro-1,5-dihydrospiro[1-benzazepine-4,2'-
[1,3ldioxolan}-2(3H)-one  (Intermediate 53) and (3R)-1-(pyridin-2-yimethylipyrrolidine-3-
carbohydrazide (Step b) of Intermediate 131) according to the method described in Example
190. MS (ESI) m/z 438 1 (M+H)".

Example 247
15 8-chioro-S-methoxy-1-[{3R}-1-{pyridin-3-vimethybpyrrolidin- 3-yil-5,6-dihvdro-4H-
[1.24%riazolol4,. 3-all1lbenzazepine
"
[N
/“—5—" ' N
N\\\\_j 2 i f\\’(
Ci o

The title compound was prepared from 7-chloro-4-methoxy-1,2,4, 5-tetrahydro-2H-1-

benzazepin-2-one (Step d) of Intermediate 103) and (3R)-1-(pyridin-3-yimethyhpyrrolidine-

20 3-carbchydrazide (Step b) of Intermediate 133) according to the method described in
Example 108. MS (ESD m/z 410.1 (M+H)™

Example 248
&-chloro-8-methoxy-1-[{3R-1-{pyridin-2-vimethvilpyrrolidin-3-yil-5.6-dihvdro-4H-
{1.2.4%triazolol4.3-al[1]lbenzazepine
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The title compound was prepared from 7-chloro-4-methoxy-1,3,4,5-tetrahydro-2H-1-
benzazepin-2-one (Step d) of Intermediate 103) and (3R)-1-{pyridin-2-yimethylpyrrolidine-
3-carbohydrazide (Step b) of Infermediate 131) according to the method described in

5  Exampie 108. MS (ESH m/z 410.2 (M+H)™.

Example 248
8'-chiore-1'-{(38)-1-{pyridin-3-vimethylipyrrolidin-3-vi]-4'H,6' H-spirof1.3-dioxolane-

2.5'-11,2 4ltriazoiol4, 3-al[1lbenzazepine]
N/\j'

a“/;r\N

/:-—(
i:i/j\ \Q;/K/rz"o

o

10 The title compound was prepared from 7-chloro-1,5-dihydrospiro[ 1-benzazepine-4,2'-
{1,3ldioxolan]-2(3H)-one  {(Intermediate 53) and (35)-1-(pyridin-3-yimethylipyrrolidine-3-
carpbohydrazide (Step b) of intlermediate 134) according o the mathod described in Example
190. MS (ESD m/z 438.1 (M+H)".

Example 250
15 g'-chioro-1-I{3R-1-(pyridin-3-vimethyDpyrrolidin-3-yi1-4'H 8'H-spirol 1, 3-dioxolane-
2.5'-I1 ,2,4}‘&;’132050{4 3-alltlbenzazepine]

N\\-} :

JVL,M
The title compound was prepared from 7-chioro-1 ,S-Gihydrospiro{’i-benzazepine—4,2’—
[1,3ldioxolan]-2(3H)-one  (Intermediate 53) and (3R)-1-(pyridin-3-yimethylpyrrolidine-3-

20 carbohydrazide (Step b) of Intermediate 133} according to the method described in Example
190, MS (ES1) m/z 438.1 (M+H)".

Example 251
8-chloro-5-methoxy-1-1{358)-1-{pyridin-3-yimethylipyrrolidin-3-vil-5.8-dihydro-4H-
[1.2.4ltriazolo[4.3-gli1lbenzazepine
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The title compound was prepared from 7-chloro-4-methoxy-1,3,4,5-tetrahydro-2H-1-
benzazepin-2-one (Step d) of Intermediate 103) and (35)-1-{pyridin-3-ylmethyl}pyrrolidine-3-
carbohydrazide (Step b) of Intermediate 134) according to the method described in Example

5 108 MS (ES) m/z 416.1 (M+H)".

Example 252
8'-chlore-1'-{(38)-1-{pyridin-2-vimethylipyrrolidin-3-vi]-4'H,6' H-spirof1.3-dioxolane-
2.5'-11,2 4ltriazoiol4, 3-al[1lbenzazepine]

[
‘v,)' ) "
\3\(\.}“

/
‘::[\;:N'-—\]
( C
ce")\/\\/‘g/\)

10 The title compound was prepared from 7-chloro-1,5-dihydrospiro[1-benzazepine-4,2'-
[1,3]dioxolan}-2(3H)-one (Intermediate 53) and (38)-1-(pyridin-2-yimethypyrrolidine-3-
carbohydrazide (Step b) of Intermediate 132) according to the method described in Example
180. MS (ESI) miz 438.1 (M+H)™

Example 253
1% 8-chioro-&-methoxy-1-[(381-1-(pyridin-2-vimethvlipyrrolidin-3-vil-5.6-dihvdro-44-
[1.2.4ltriazolof4, 3-al[1]benzazepine
-'-N/\\‘,
N, N
(/N::- r /
A J =z T’f/N\<
A

-

The title compound was prepared from 7-chloro-4-methoxy-1,3,4, 5-tetrahydro-2H-1-

benzazepin-2-one (Step d) of intermediate 103) and (38)-1-(pyridin-2-yimethylipyrrolidine-3-

20 carbohydrazide (Step b) of Intermediate 132) according to the method described in Example
108. MS (ES!) miz 410.1 (M+H)".
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The following formulation examples

iftustrate

PCT/1B2018/060077

representative  pharmaceutical

compositions of this invention. The present invention however is not limited to the following

pharmaceutical compositions.

A) Solid oral dosage forms
{. Tablets
Active substance(s)
Filler
Binder
Disintegrant
Lubricant

Other specific excipient(s)

il Orodispersibie films
Active substance(s)
Film forming agent
Plasticiser

Other specific excipient(s)

B) Liguid oral dosage forms
tE Oral suspensions

Active substances(s)
Liguid vehicle
Welting agent
Thickener
Buffering agent
Osmotic agent

Freservatives

V. Syrups
Active substance(s)
Solvent
Sugar component
Flavouring agents

0.01 - 90%
1-99.9%
0 - 20%
0-20%

0 - 10%

0 - 50%
0.01 - 90%
1-98.9%
0 - 40%

0 -50%
0.01-50%
10 - 89.9%
0 - 50%

0 - 50%
q.s.

0 - 50%
g.5.

0.01 - 50%
10 - 988.9%
1~20%
0~ 10%
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C) Parenteral dosage forms

V. Intravenous injections

Preservatives

Active substance(s) 0.01 - 50%
Solvent 10 - 99.9%
Co-solvent 0-98.9%
Osmotic agent (0~ 50%
Buffering agent q.s.
D) Other dosage forms

Vi. Supposiiories
Active substance(s) 0.01 - 50%
Suppository base 1—99.9%
Surface-active agents 0 —20%
Lubricant 0 - 20%
Preservatives q.8.

Vil Eye drops
Active substance(s) 0.01 - 50%
Water 0 - 99.9%
Solvent 0-998.9%
Osmotic agent 0 —20%
Viscosity enhancer 0~ 20%
Bufferin agent q.8.

q.s.
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Claims

1. The compound of general formula (1)

wherein

ring A is a cycloalkyl or heterocyclyl group; and

in B-Y, Y is -O-, -C(O)-, -CH2-, -NH-, -Ci.salkyl-N(R'®)- or bond and ring B is an optionally
substituted heteroaryl, aryl or heterocyclyl group; or

B-Y- jointly represents -N(Ci.salkyl)2, C(O)OC1.4alkyl, Ci.salkyl optionally substituted with
halogen, Ci.salkoxy group or halogen;

or B-Y-A- jointly represents a 3H-spiro[2-benzofuran-1,4’-piperidin-1-yl]; or

O

Q Q x
Z/N/\O z/N/\? 2:6\
\/@\ group; or \/O\ group; or group;

R' is a hydrogen, halogen, Ci.salkyl, Cisalkoxy, CFs or CN;

R? is a hydrogen or Ci.salkyl group;

R3is a NR*R®, OR® group or halogen;

or R% and R? jointly represent -O-(CHz)m-O-, oxo or =N-OH group;

R* and R°®is independently a hydrogen; Ci.salkyl optionally substituted with OH, halogen,
cycloalkyl, optionally substituted aryl or NR®R® group; Cy'; C(O)R’; -S(0O2)R'® or Ca.4alkynyl
group;

or R* and R® taken together with the N to which they are attached form a heterocycle;

RS is a hydrogen; Ci.salkyl optionally substituted with OH, halogen, Cy?, Ci.salkoxy, -S(O)2-
Ci.4alkyl or NR'R'2 group; C(O)R"3; Si(CHa).-t-butyl or Co.salkynyl group;

R’ is a Ci.salkyl optionally substituted with OH, CN, halogen, Cy® or NR''R'2 group; Ci-
salkoxy, Co.salkenyl, Cy® or N(Cy.salkyl)> group;

R&and R%is independently a hydrogen, Ci-salkyl or C(O)OR?' group;
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R'%is a Ci.salkyl, OH or NR™R' group;

R'" and R'? is independently a hydrogen or Ci.4alkyl group;

or R'" and R' taken together with the N to which they are attached form an optionally
substituted heterocycle;

R'3is a C1.4alkyl optionally substituted with CN or NR'®R2° group; Cy® or NR'®R"” group;
R'*and R is independently a hydrogen or Ci.salkyl group;

R'®and R'" is independently a hydrogen, Ci.salkyl, or optionally substituted aryl group;

or R'® and R’ taken together with the N to which they are attached form a heterocycle;

R'® and R?! is a hydrogen or Cy.salkyl group;

R'® and R®is independently a hydrogen or Cy.salkyl group;

Cy' is an optionally substituted cycloalkyl, heterocyclyl or heteroaryl group;

Cy? is an optionally substituted aryl or cycloalkyl group;

Cy? is an optinally substituted aryl, cycloalkyl, heterocyclyl or heteroaryl group;

Xis a Ci4alkyl, aryl or heteroaryl group;

Z is a Cy4alkyl group;

mis2,3,40r5

and/or salts thereof and/or geometric isomers thereof and/or stereoisomers thereof and/or
enantiomers thereof and/or racemates thereof and/or diastereomers thereof and/or solvates
thereof and/or hydrates thereof and/or polymorphs thereof.

2. The compound according to claim 1, wherein R' is a hydrogen, fluorine, chlorine,

bromine, methyl, methoxy, CF3 or CN.

3. The compound according to any of claims 1 to 2, wherein

ring A is a 3- to 6-membered saturated carbocyclic group or a 4- to 7-membered saturated
heterocycle containing 1 or 2 N;

ring B is an optionally substituted 6- or 5-membered mono-heteroaryl group, 6- to 10-
membered aromatic carbocycle, or 4- to 7-membered saturated, monocyclic, bicyclic, fused
and/or bridged heterocycle containing 1, 2 or 3 heteroatoms selected from O, S or N;

or B-Y-A- jointly represents a 3H-spiro[2-benzofuran-1,4’-piperidin-1’-yl]; or

X AP

o o
Wy s Q@
\/@\ group; or \/O\ group; or group; X is isopropyl group;

Z is methyl group.

4. The compound according to any of claims 1 to 3, wherein ring A is a 4- to 6-membered

saturated carbocyclic group or a 4- to 7-membered saturated heterocycle containing 1 or 2
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N attached via a ring nitrogen to Y or to the triazole ring of the 5,6-dihydro-4H+-
[1,2,4]triazolo[4,3-a][1]benzazepine core.

5. The compound according to any of claims 1 to 4, wherein ring A is cyclohexyl, Y is -
O-, ring B is pyridin-2-yl and R’ is chlorine.

6. The compound according to any of claims 1 to 5, wherein

R2? is a hydrogen or Ci.salkyl group;

R3is a NR*R® group;

R* and R°®is independently a hydrogen; Ci.salkyl optionally substituted with OH, halogen,
cycloalkyl, optionally substituted aryl or NR8R® group; Cy'; C(O)R”; -S(O2)R™ or Cz.4alkynyl
group;

or R* and R® taken together with the N to which they are attached form a heterocycle;

R” is a Cisalkyl optionally substituted with OH, CN, halogen, Cy® or NR''R'2 group; Ci-
salkoxy, Co.salkenyl, Cy? or N(Cs-salkyl)> group;

R&and R%is independently hydrogen, Ci.4alkyl or C(O)OR?' group;

R'%is a Cy.alkyl, OH or NR™R" group;

R and R'2 is independently a hydrogen or Cs.salkyl group;

or R" and R' taken together with the N to which they are attached form an optionally
substituted heterocycle;

R'#and R'® is independently a hydrogen or Ci.salkyl group;

R?' is a hydrogen or Ci.salkyl group;

Cy' is an optionally substituted cycloalkyl, heterocyclyl or heteroaryl group;

Cy? is an optionally substituted aryl, cycloalkyl, heterocyclyl or heteroaryl group.

7. The compound according to claim 6, wherein R? is a hydrogen and R* and R® is
independently a hydrogen or a Ci.salkyl group.

8. The compound according to any of claims 1 to 5, wherein

R2 is a hydrogen or Ci.salkyl group;

R3 is an OR® group;

RS is a hydrogen; Ci.salkyl group optionally substituted with OH, halogen, Cy?, Ci.salkoxy, -
S(0)2-Ci-salkyl or NR'R'2 group; C(O)R'3, Si(CHs)2-t-butyl or C.salkynyl group;

R'" and R'? is independently a hydrogen or C1.4alkyl group;

or R" and R' taken together with the N to which they are attached form an optionally
substituted heterocycle;

R'3is a Cy.salkyl group optionally substituted with CN or NR'®R2° group; Cy® or NR'"®R"” group;
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R'®and R'" is independently a hydrogen, Ci-salkyl or optionally substituted aryl group;
or R'® and R’ taken together with the N to which they are attached form a heterocycle;
R'® and R%is independently a hydrogen or Ci.salkyl group;

Cy?is an optionally substituted aryl or cycloalkyl group.

9. The compound according to claim 8, wherein R? is a hydrogen and R® is a hydrogen

or a Ci4alkyl group.

10. The compound according to any of claims 6 to 9, wherein the absolute configuration
of the carbon at position 5 in the 5,6-dihydro-4H-[1,2,4]triazolo[4,3-a][1]benzazepine core is
(S) or (R).

11.  The compound according to any of claims 1 to 5, wherein R% and R? jointly represent
-O-(CH2)m-O-, oxo or =N-OH group, miis 2, 3, 4 or 5.

12.  The compound according to claim 11, wherein R? and R? jointly represent -O-(CHz)m-
O-and mis 2.

13.  The compound according to any of claims 1 to 12, wherein the compound is selected
from the group consisting of:

tert-butyl [8-chloro-1-[1-(pyridin-2-yl)piperidin-4-yl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
al[1]benzazepin-5-yl] carbamate,

8-chloro-1-[1-(pyridin-2-yl)piperidin-4-yl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a)[1]benzazepine-5-amine,

N-[8-chloro-[1-(pyridin-2-yl)piperidin-4-yl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl]acetamide,

N-(8-chloro-[1-(pyridin-2-yl)piperidin-4-yl]-5,6-dinydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl)-2-methylpropanamide,

tert-butyl {8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4H-[1,2,4]triazolo[4,3-
albenzazepine-5-yl}carbamate,
8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepine-5-amine,
(5S5)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepine-5-amine,
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(5R)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepine-5-amine,
N-{8-chloro-1-[frans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}acetamide,
N-{8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4H-[1,2,4]triazolo[4,3-
aj[1]benzazepin-5-yl}glycinamide,

N-{(5S)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-

aj[1]benzazepin-5-yl}glycinamide,

N-{(5R)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-

aj[1]benzazepin-5-yl}glycinamide,
(25)-2-amino-N-{(5R)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepin-5-yI}-2-phenylacetamide,
(2R)-2-amino-N-{(5R)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-2][1]benzazepin-5-yl}-2-phenylacetamide,
N-{8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}-2-hydroxyacetamide,
3-{8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}-1,1-dimethylurea,
N-{8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}-N?, N2-dimethylglycinamide,
N-{8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}methanesulfonamide,
N-{8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4H-[1,2,4]triazolo[4,3-
al[1]benzazepin-5-yl}-N-methylmethanensulfonamide,

N-{8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4H-[1,2,4]triazolo[4,3-
a)[1]benzazepin-5-yl}-N,N-dimethylsulfamide,

8-chloro-N-methyl-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-

a|[1]benzazepine-5-amine,

8-chloro-N,N-dimethyl-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine-5-amine,
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8-chloro-N-ethyl-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepine-5-amine,
8-chloro-N-(propan-2-yl)-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine-5-amine,
(5S)-8-chloro-N-(propan-2-yl)-1-[frans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine-5-amine,
(5R)-8-chloro-N-(propan-2-yl)-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine-5-amine,
8-chloro-N-cyclobutyl-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine-5-amine,
8-chloro-N-(oxetan-3-yl)-1-[frans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine-5-amine,
8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-N-(tetrahydro-2 H-pyran-4-yl)-5,6-dihydro-
4H-[1,2,4]triazolo[4,3-a][1]benzazepine-5-amine,
8-chloro-N-(4,4-difluorcyclohexyl)-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine-5-amine,
8-methoxy-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
aj[1]benzazepine-5-amine hydrochloride,
8-methoxy-N-(propan-2-yl)-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine-5-amine,
tert-butyl {1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-8-(trifluoromethyl)-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepin-5-yl}carbamate,
1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-8-(trifluoromethyl)-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
aj[1]benzazepine-5-amine hydrochloride,
N,N-dimethyl-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-8-(trifluoromethyl)-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine-5-amine,
N-(propan-2-yl)-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-8-(trifluoromethyl)-5,6-dinydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine-5-amine,

8-methyl-1-[frans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepine-5-amine,
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8-methyl-N-(propan-2-yl)-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine-5-amine,
8-bromo-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4H-[1,2,4]triazolo[4,3-
a][1]benzazepine-5-amine,
8-bromo-N-(propan-2-yl)-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine-5-amine,
8-chloro-1-(3,3-difluorocyclobutyl)-N-(propan-2-yl)-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a)[1]benzazepine-5-amine,
8-chloro-1-(4,4-difluorocyclohexyl)-N-(propan-2-yl)-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepine-5-amine,
8-chloro-1-[trans-4-(trifluoromethyl)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepine-5-amine,
8-chloro-N-(propan-2-yl)-1-[trans-4-(trifluoromethyl)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine-5-amine,
8-bromo-1-[trans-4-(trifluoromethyl)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a][1]benzazepine-5-amine,

8-bromo-N-(propan-2-yl)-1-[trans-4-(trifuoromethyl)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine-5-amine,

1'-[trans-4-(pyridin-2-yloxy)cyclohexyl]-8'-(trifluoromethyl)-4'H,6' H-spiro[1,3-dioxolane-2,5'-

[1,2,4]triazolo[4,3-a][1]benzazepine],

1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-8-(trifluoromethyl)-4 H-[1,2,4]triazolo[4,3-
a)[1]benzazepin-5(6H)-one,

1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-8-(trifluoromethyl)-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-

a)[1]benzazepin-5-0l,
5-methoxy-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-8-(trifluoromethyl)-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,

5-(cyclopropylmethoxy)-1-[frans-4-(pyridin-2-yloxy)cyclohexyl]-8-(trifluoromethyl)-5,6-
dihydro-4H-[1,2,4]triazolo[4,3-a][1]benzazepine,

5-{[tert-butyl(dimethyl)silylJoxy}-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-

4H-[1,2,4]triazolo[4,3-a][1]benzazepine,
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8'-chloro-1'-[trans-4-(pyridin-2-yloxy)cyclohexyl]-4'H,6' H-spiro[1,3-dioxolane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine],
8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-4 H-[1,2,4]triazolo[4,3-a][1]benzazepin-
5(6H)-one,
8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a)[1]benzazepin-5-0l,
(5S5)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a)[1]benzazepin-5-0l,
(5R)-8-chloro-1-[frans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-ol,
8-chloro-5-methoxy-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,
5-(cyclopropylmethoxy)-8-chloro-1-[frans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,
2-({8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}oxy)-N,N-dimethylethanamine,
8'-chloro-1'-[trans-4-(trifluoromethyl)cyclohexyl]-4'H,6' H-spiro[1,3-dioxolane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine],
8'-bromo-1'-[frans-4-(pyridin-2-yloxy)cyclohexyl]-4'H,6' H-spiro[1,3-dioxolane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine],
1'-[trans-4-(pyridin-2-yloxy)cyclohexyl]-4'H,6'H-spiro[1,3-dioxolane-2,5'-[1,2,4]triazolo[4,3-
aj[1]benzazepineg],
8-bromo-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-4H-[1,2,4]triazolo[4,3-a][1]benzazepin-
5(6H)-one,
8-bromo-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-ol,
1'-[trans-4-(pyridin-2-yloxy)cyclohexyl]-4'H,6'H-spiro[1,3-dioxolane-2,5'-[1,2,4]triazolo[4,3-
a][1]benzazepin]-8'-carbonitrile,

(5S)-8-chloro-N,N-dimethyl-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine-5-amine,
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(5S)-N-{8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}acetamide,
8'-chloro-1'-[trans-4-(pyridin-2-ylmethyl)cyclohexyl]-4'H,6' H-spiro[ 1,3-dioxolane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine],
[trans-4-(8'-chloro-4'H,6'H-spiro[1,3-dioxolane-2,5'-[1,2,4]triazolo[4,3-a][1]benzazepine]-1'-
yl)cyclohexyl](pyrrolidin-1-yl)methanone,
8-chloro-1-[trans-4-(trifluoromethyl)cyclohexyl]-4 H-[1,2,4]triazolo[4,3-a][1]benzazepin-
5(6H)-one,
8-chloro-1-[trans-4-(trifluoromethyl)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-ol,
(cis)-8-(8'-chloro-4'H,6'H-spiro[1,3-dioxolane-2,5'-[1,2,4]triazolo[4,3-a][1]benzazepin]-1'-yl)-
3-methyl-1-oxa-3-azaspiro[4.5]decan-2-one,
8-chloro-5-methoxy-1-[trans-4-(trifluoromethyl)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,
(trans)-8-(8'-chloro-4'H,6'H-spiro[1,3-dioxolane-2,5'-[1,2,4]triazolo[4,3-a][1]benzazepin]-1'-
yl)-3-methyl-1-oxa-3-azaspiro[4.5]decan-2-one,
N-{(5S)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
al[1]benzazepin-5-yl}-N-methylmethanesulfonamide,
(5S)-8-chloro-N-ethyl-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine-5-amine,
(5S)-8-chloro-N-methyl-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine-5-amine,
8'-chloro-1'-[1-(pyrimidin-2-yl)azetidin-3-yl]-4'H,6' H-spiro[1,3-dioxolane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine],
N-{(5S)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}-4-fluorobenzamide,
8'-bromo-1'-[trans-4-(trifluoromethyl)cyclohexyl]-4'H,6' H-spiro[ 1,3-dioxolane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine],
5-(propan-2-ylamino)-1-[frans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepin-8-carbonitrile trifluoroacetate,
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(5S)-8-chloro- N-(4-fluorobenzyl)-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine-5-amine,
1’-[trans-4-(trifluoromethyl)cyclohexyl]-4’H,6’ H-spiro[1,3-dioxolane-2,5’-[1,2,4]triazolo[4,3-
a|[1]benzazepine]-8’-carbonitrile,
[trans-4-(8'-bromo-4'H,6'H-spiro[1,3-dioxolane-2,5'-[1,2,4]triazolo[4,3-a][1]benzazepin]-1'-
yl)cyclohexyl](piperidin-1-yl)methanone,
methyl trans-4-(8-bromo-5-oxo0-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-a][1]benzazepin-1-
yl)cyclohexane carboxilate,
8-bromo-1-[trans-4-(piperidin-1-ylcarbonyl)cyclohexyl]-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5(6H)-one,
8'-chloro-1'-[trans-4-(trifluoromethyl)cyclohexyl]-4'H,6' H-spiro[1,3-dioxane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine],
1'-[trans-4-(piperidin-1-ylcarbonyl)cyclohexyl]-4'H,6' H-spiro[1,3-dioxolane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepin]-8'-carbonitrile,
8'-chloro-1'-[trans-4-(pyridin-2-yloxy)cyclohexyl]-4'H,6' H-spiro[1,3-dioxane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine],
8-bromo-1-[trans-4-(trifluoromethyl)cyclohexyl]-4H-[1,2,4]triazolo[4,3-a][1]benzazepin-
5(6H)-one,
[trans-4-(8-bromo-5-hydroxy-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-a][1]benzazepin-1-
yl)cyclohexyl](piperidin-1-yl)methanone,
8-bromo-1-[trans-4-(trifluoromethyl)cyclohexyl]-5,6-dihydro-4H-[1,2,4]triazolo[4,3-
a)[1]benzazepin-5-0l,
1'-(1,4'-bipiperidin-1'-yl)-8'-chloro-4'H,6'H-spiro[ 1,3-dioxolane-2,5'-[1,2,4]triazolo[4,3-
a)[1]benzazepineg],
tert-butyl [1-(1,4'-bipiperidin-1'-yl)-8-chloro-5,6-dihydro-4H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl]jcarbamate,
8'-fluoro-1'-[trans-4-(pyridin-2-yloxy)cyclohexyl]-4'H,6' H-spiro[ 1,3-dioxolane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine],

(55)-8-chloro-N-(4-fluorobenzyl)-N-methyl-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-
dihydro-4H-[1,2,4]triazolo[4,3-a][1]benzazepin-5-amine,
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N-{(5S)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}prop-2-enamide,
(5R)-8-chloro-N-ethyl-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-2][1]benzazepin-5-amine,
(5R)-8-chloro-N-methyl-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepin-5-amine,

(5R)-8-chloro-N, N-dimethyl-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepin-5-amine,

1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-4 H-[1,2,4]triazolo[4,3-a][ 1]benzazepin-5(6 H)-one,
(55)-8-chloro-5-methoxy-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,
(5R)-8-chloro-5-methoxy-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,
8-chloro-5-(propan-2-yloxy)-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,
8'-chloro-1'-[trans-4-(pyridin-2-yloxy)cyclohexyl]-4'H,6'H-spiro[1,3-dioxepane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine],
1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-a][ 1]benzazepin-5-
ol
[trans-4-(8'-chloro-4'H,6'H-spiro[1,3-dioxolane-2,5'-[1,2,4]triazolo[4,3-a][1]benzazepin]-1'-
yl)cyclohexyl](morpholin-4-yl)methanone
5-methoxy-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepine,

8-fluoro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-4 H-[1,2,4]triazolo[4,3-a][ 1 ]benzazepin-
5(6H)-one,

8-fluoro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a)[1]benzazepin-5-0l,

tert-butyl {8-chloro-1-[trans-4-(morpholin-4-yl)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}carbamate,

8-chloro-1-[trans-4-(morpholin-4-yl)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-amine,
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8-chloro-1-[trans-4-(morpholin-4-yl)cyclohexyl]-N-(propan-2-yl)-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-2][1]benzazepin-5-amine,
(5r,8n-8-(8'-chloro-4'H,6'H-spiro[1,3-dioxolane-2,5'-[1,2,4]triazolo[4,3-a][ 1]benzazepin]-1'-
yl)-2-(propan-2-yl)-2-azaspiro[4.5]decan-1-one,
(5r,8n)-8-(8-chloro-5-hydroxy-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-a][ 1]benzazepin-1-yl)-2-
(propan-2-yl)-2-azaspiro[4.5]decan-1-one,
(5S)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5-(pyrrolidin-1-yl)-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,
N-{(55)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}-2,2-dimethylpropanamide,
N-{(55)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}cyclopropanecarboxamide,
N-{(55)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}-2-methylpropanamide,
N-{(55)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}cyclobutanecarboxamide,
(5S)-8-chloro-5-(morpholin-4-yl)-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,
N-{(5R)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}-2,2-dimethylpropanamide,
N-{(5R)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}-2-methylpropanamide,
N-{(5R)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4H-[1,2,4]triazolo[4,3-
a)[1]benzazepin-5-yl}cyclobutanecarboxamide,
N-{(5R)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}cyclopropanecarboxamide,
(55)-8-chloro-5-(piperidin-1-yl)-1-[frans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,

(55)-N-(butan-2-yl)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-2][1]benzazepin-5-amine,
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(5s,85)-8-(8'-chloro-4'H,6'H-spiro[1,3-dioxolane-2,5'-[1,2,4]triazolo[4,3-a][1]benzazepin]-1'-
yl)-2-(propan-2-yl)-2-azaspiro[4.5]decan-1-one,
8-chloro-5-methoxy-1-[trans-4-(morpholin-4-yl)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-2][1]benzazepine,
8-chloro-5-ethoxy-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a)[1]benzazepine,
(5R)-8-chloro-5-methoxy-1-[trans-4-(trifluoromethyl)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,
(5S)-8-chloro-5-methoxy-1-[trans-4-(trifluoromethyl)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,
8-fluoro-5-methoxy-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,
8-chloro-N-(propan-2-yl)-1-[1-(pyridin-2-yl)piperidin-4-yl]-5,6-dihydro-4 H-[1,2,4]triazolo[4, 3-
a|[1]benzazepin-5-amine,
2-({8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a)[1]benzazepin-5-yl}oxy)ethanol,
(5S)-8-chloro-N,N-diethyl-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepin-5-amine,
8-chloro-N-methyl-N-(propan-2-yl)-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepin-5-amine,
tert-butyl {8-chloro-1-[4-(3-chloropyridin-2-yl)piperazin-1-yl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepin-5-yl}carbamate,
tert-butyl 4-(8-chloro-5-methoxy-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-a][1]benzazepin-1-
yl)piperidine-1-carboxylate,
N-{(5R)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}-D-valinamide,
tert-butyl {1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}carbamate,
tert-butyl {8-fluoro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}carbamate,



10

15

20

25

30

275
1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-a][1]benzazepin-5-
amine,
8-fluoro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-amine,
8-fluoro- N-(propan-2-yl)-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepin-5-amine,
8-fluoro-N, N-dimethyl-1-[frans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepin-5-amine,
N,N-dimethyl-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-amine,
8'-fluoro-1'-[trans-4-(trifluoromethyl)cyclohexyl]-4'H,6'H-spiro[1,3-dioxolane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine],
N-(propan-2-yl)-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-amine,
N-{(55)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}tetrahydro-2 H-pyran-4-carboxamide,
N-{(5S)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a)[1]benzazepin-5-yl}-2-methylbutanamide,
N-{(5S)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}-\C, Ne-dimethyl-B-alaninamide,

(5S5)-8-chloro- N-cyclopentyl-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepin-5-amine,
8'-chloro-1'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-4'H,6' H-spiro[ 1,3-dioxolane-
2,5'-[1,2,4]triazolo[4,3-a][1]benzazeping],
8-chloro-1-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-4 H-[1,2,4]triazolo[4,3-
a)[1]benzazepin-5(6H)-one,

8'-chloro-1'-[4-(pyridin-2-yloxy)piperidin-1-yl]-4'H,6' H-spiro[1,3-dioxolane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine],

N-{(55)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}-2,2-dimethylbutanamide,
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N-{(5S)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}-2-hydroxy-2-methylpropanamide,
(5S)-8-chloro-N-ethyl-N-methyl-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-2][1]benzazepin-5-amine,
(5S)-8-chloro-N-(2-methylpropyl)-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepin-5-amine,
8'-chloro-1'-[trans-4-(morpholin-4-yl)cyclohexyl]-4'H,6'H-spiro[1,3-dioxolane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine] hydrochloride,
8-chloro-N,N-dimethyl-1-(1'H,3 H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-2][1]benzazepin-5-amine,
8'-chloro-1'-[4-(3-chloropyridin-2-yl)piperazin-1-yl]-4'H,6' H-spiro[ 1,3-dioxolane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine],
(55)-8-chloro-N-(2,2-dimethylpropyl)-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-2][1]benzazepin-5-amine,
[trans-4-(8-chloro-5-methoxy-5,6-dihydro-4H-[1,2,4]triazolo[4,3-a][1]benzazepin-1-
yl)cyclohexyl](4-methylpiperazin-1-yl)methanone,
(5R)-8-chloro-5-(morpholin-4-yl)-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,
N-{(5R)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}acetamide,
N-{(5R)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}-2-hydroxy-2-methylpropanamide,
8-chloro-5-methoxy-1-[1-(tetrahydro-2 H-pyran-4-yl)piperidin-4-yl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,
8'-chloro-1'-[4-(pyridin-2-yl)piperazin-1-yl]-4'H,6' H-spiro[ 1,3-dioxolane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine],
8-chloro-1-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-2][1]benzazepin-5-ol,
8-chloro-1-[4-(3-chloropyridin-2-yl)piperidin-1-yl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-ol,
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(5R)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5-(pyrrolidin-1-yl)-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,
8-chloro-5-methoxy-1-{1-[(3S)-tetrahydrofuran-3-yl]piperidin-4-yl}-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,
(5R)-8-fluoro-5-methoxy-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,
(5S5)-8-fluoro-5-methoxy-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,
8-chloro-5-methoxy-1-{1-[(3R)-tetrahydrofuran-3-yl]piperidin-4-yl}-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,
N-{(5R)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}-\C,Né-dimethyl-B-alaninamide,
N-{(5R)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}tetrahydro-2 H-pyran-4-carboxamide,
8-chloro-1-[4-(pyridin-2-yloxy)piperidin-1-yl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-ol,
8-chloro-5-methoxy-1-[trans-4-(4-methylpiperazin-1-yl)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-2][1]benzazepine,
8-chloro-5-methoxy-1-[cis-4-(4-methylpiperazin-1-yl)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,
8-chloro-5-methoxy-1-[1-(pyridin-3-ylmethyl)pyrrolidin-3-yl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,
8-chloro-5-methoxy-1-[1-(pyridin-2-ylmethyl)pyrrolidin-3-yl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,
N-{(5R)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}-2-cyanoacetamide,

[3-(8-chloro-5-methoxy-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-a][1]benzazepin-1-yl)pyrrolidin-1-
yll(pyridin-3-yl)methanone,

8'-chloro-1'-{1-[(8R)-tetrahydrofuran-3-yl]piperidin-4-yl}-4'H,6' H-spiro[1,3-dioxolane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine],
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[3-(8-chloro-5-methoxy-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-a][1]benzazepin-1-yl)pyrrolidin-1-
yl](pyridin-2-yl)methanone,
trans-4-(8'-chloro-4'H,6'H-spiro[1,3-dioxolane-2,5'-[1,2,4]triazolo[4,3- a][1]benzazepin]-1'-yl)-
N,N-dimethylcyclohexanamine,
8-chloro-5-methoxy-1-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,
8-chloro-1-[4-(3-chloropyridin-2-yl)piperazin-1-yl]-5-methoxy-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,
N-[trans-4-(8'-chloro-4'H,6' H-spiro[1,3-dioxolane-2,5'-[1,2,4]triazolo[4,3-a][1]benzazepin]-1'-
yl)cyclohexyl]pyridin-2-amine,
N-{(5R)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}-N,N-dimethylethane-1,2-diamine,
8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl acetate,
2-({(5R)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}amino)ethanol,
8-chloro-5-methoxy-1-[4-(pyridin-2-yloxy)piperidin-1-yl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a)[1]benzazepine,
8'-chloro-1'-(trans-4-methoxy-4-methylcyclohexyl)-4'H,6'H-spiro[1,3-dioxolane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine],
(5S5)-8-chloro- N-(cyclopropylmethyl)-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepin-5-amine,
N-{(5S5)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}-1-methylpiperidine-4-carboxamide,
N-{(5S)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}-2,2,2-trifluoroacetamide,
8-chloro-5-(2-methoxyethoxy)-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,

8-chloro-1-(4-methoxy-4-methylcyclohexyl)- N-(propan-2-yl)-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-2][1]benzazepin-5-amine,
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8'-chloro-1'-(trans-4-methoxy-4-methylcyclohexyl)-4'H,6'H-spiro[1,3-dioxane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine],
8'-chloro-1'-(cis-4-methoxy-4-methylcyclohexyl)-4'H,6'H-spiro[1,3-dioxane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine],
8-chloro-5-fluoro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a)[1]benzazepine,
8-chloro-5-[2-(methylsulfonyl)ethoxy]-1-[frans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,
8-chloro-N-hydroxy-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-4 H-[1,2,4]triazolo[4,3-
aj[1]benzazepin-5(6 H)-imine,
(55)-8-chloro-N-methyl-N-(prop-2-yn-1-yl)-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-
dihydro-4H-[1,2,4]triazolo[4,3-a][1]benzazepin-5-amine,
N-{(55)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}-3,3-difluorocyclobutanecarboxamide,
8-chloro-5-(prop-2-yn-1-yloxy)-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,
8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
al[1]benzazepin-5-yl 4,4-difluorocyclohexanecarboxylate,
8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a)[1]benzazepin-5-yl 3,3-difluorocyclobutanecarboxylate,
N-{(5S)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}-4,4-difluorocyclohexanecarboxamide,
8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl cyanoacetate,
8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a)[1]benzazepin-5-yl N,N-dimethylglycinate,
N-{(5R)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}-2,2,2-trifluoroacetamide,
1-[cis-4-(8-chloro-5-methoxy-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-a][1]benzazepin-1-
yl)cyclohexyl]pyrrolidin-2-one,
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1-[trans-4-(8-chloro-5-methoxy-5,6-dihydro-4H-[1,2,4]triazolo[4,3-a][1]benzazepin-1-
yl)cyclohexyl]pyrrolidin-2-one,
N-{(5R)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}-3,3-difluorocyclobutanecarboxamide,
N-{(5R)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}-4,4-difluorocyclohexanecarboxamide,
8-chloro-5-methoxy-1-[cis-4-methoxy-4-(trifluoromethyl)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,
8-chloro-5-methoxy-1-[trans-4-methoxy-4-(trifluoromethyl)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,
(55)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-N-(2,2,2-trifluoroethyl)-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-2][1]benzazepin-5-amine,
N-{(55)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}-3-methyloxetane-3-carboxamide,
N-{(5R)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepin-5-yl}-3-methyloxetane-3-carboxamide,
trans-4-(8'-chloro-4'H,6'H-spiro[1,3-dioxolane-2,5'-[1,2,4]triazolo[4,3- a][1]benzazepin]-1'-yl)-
N-(4-methoxybenzyl)cyclohexanamine,
tert-butyl [2-({(5R)-8-chloro-1-[trans-4-(pyridin-2-yloxy)cyclohexyl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepin-5-yl}amino)ethyl]carbamate,
8'-chloro-1'-(trans-4-ethoxy-4-ethylcyclohexyl)-4'H,6'H-spiro[ 1,3-dioxolane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine],
trans-4-(8'-chloro-4'H,6'H-spiro[1,3-dioxolane-2,5'-[1,2,4]triazolo[4,3- a][ 1]benzazepin]-1'-yl)-
N-(4-methoxybenzyl)-N-methylcyclohexanamine,
8'-chloro-1'-[1-(pyridin-3-ylmethyl)pyrrolidin-3-yl]-4'H,6' H-spiro[ 1,3-dioxolane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine],
8-chloro-5-methoxy-1-[4-(pyridin-2-yl)piperazin-1-ylI]-5,6-dihydro-4 H-[1,2,4]triazolo[4,3-
a|[1]benzazepine,
8-chloro-1-(trans-4-ethyl-4-methoxycyclohexyl)-N,N-dimethyl-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-2][1]benzazepin-5-amine,
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8-chloro-1-(trans-4-ethoxy-4-methylcyclohexyl)- N,N-dimethyl-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-2][1]benzazepin-5-amine,
8'-chloro-1'-[trans-4-methoxy-4-(trifluoromethyl)cyclohexyl]-4'H,6'H-spiro[1,3-dioxolane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine],
8'-chloro-1'-[cis-4-methoxy-4-(trifluoromethyl)cyclohexyl]-4'H,6'H-spiro[1,3-dioxolane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine],
8'-chloro-1'-(trans-4-ethoxy-4-methylcyclohexyl)-4'H,6'H-spiro[1,3-dioxolane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine],
8'-chloro-1'-(trans-4-ethoxy-4-propylcyclohexyl)-4'H,6'H-spiro[1,3-dioxolane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine],
8'-chloro-1'-[1-(pyridin-2-yImethyl)pyrrolidin-3-yl]-4'H,6' H-spiro[ 1,3-dioxolane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine],
8'-chloro-1'-(cis-4-ethyl-4-methoxycyclohexyl)-4'H,6' H-spiro[1,3-dioxolane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine],
8'-chloro-1'-(trans-4-ethyl-4-methoxycyclohexyl)-4'H,6' H-spiro[ 1,3-dioxolane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine],
8'-chloro-1'-(trans-4-methoxy-4-propylcyclohexyl)-4'H,6'H-spiro[ 1,3-dioxolane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine],
8'-chloro-1'-(cis-4-methoxy-4-propylcyclohexyl)-4'H,6' H-spiro[ 1,3-dioxolane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine],
8-chloro-1-(trans-4-ethoxy-4-ethylcyclohexyl)-N-(propan-2-yl)-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepin-5-amine,
8-chloro-1-(trans-4-ethoxy-4-ethylcyclohexyl)-N, N-dimethyl-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepin-5-amine,
8'-chloro-1'-[(3R)-1-(pyridin-2-ylmethyl)pyrrolidin-3-yl]-4'H,6' H-spiro[1,3-dioxolane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine],
8-chloro-5-methoxy-1-[(3R)-1-(pyridin-3-ylmethyl)pyrrolidin-3-ylI]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,
8-chloro-5-methoxy-1-[(3R)-1-(pyridin-2-ylmethyl)pyrrolidin-3-ylI]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,
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8'-chloro-1'-[(3S)-1-(pyridin-3-yImethyl)pyrrolidin-3-yl]-4'H,6'H-spiro[1,3-dioxolane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine],

8'-chloro-1'-[(3R)-1-(pyridin-3-ylmethyl)pyrrolidin-3-yl]-4'H,6' H-spiro[ 1,3-dioxolane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine],

8-chloro-5-methoxy-1-[(3S)-1-(pyridin-3-ylmethyl)pyrrolidin-3-yl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine,

8'-chloro-1'-[(3S)-1-(pyridin-2-yImethyl)pyrrolidin-3-yl]-4'H,6' H-spiro[1,3-dioxolane-2,5'-
[1,2,4]triazolo[4,3-a][1]benzazepine] and

8-chloro-5-methoxy-1-[(3S)-1-(pyridin-2-ylmethyl)pyrrolidin-3-yl]-5,6-dihydro-4 H-
[1,2,4]triazolo[4,3-a][1]benzazepine.

14. A pharmaceutical composition comprising therapeutically effective amount of a
compound of general formula (I) and/or salt thereof and/or geometric isomer thereof and/or
stereoisomer thereof and/or enantiomer thereof and/or racemate thereof and/or
diastereomer thereof and/or solvate thereof and/or hydrate thereof and/or polymorph thereof
according to any of claims 1 to 13 as active substance and a pharmaceutically acceptable

excipient.

15. A combinational composition comprising therapeutically effective amount of a
compound of general formula (I) and/or salt thereof and/or geometric isomer thereof and/or
stereoisomer thereof and/or enantiomer thereof and/or racemate thereof and/or
diastereomer thereof and/or solvate thereof and/or hydrate thereof and/or polymorph thereof
according to any of claims 1 to 13 and one or more other active substances selected from
the group consisting of psycholeptics, psychoanaleptics, antihypertensives, spasmolytics,
antiepileptics or other agents.

16. Use of the composition of any of claims 14 to 15 in the manufacture of a medicament
for the treatment and/or prophylaxis of a disease or condition associated with the central
and/or peripheral antagonisation of V1a receptor selected from the group consisting of
various pathological conditions of the female sex organs, long-standing conditions in blood
pressure control, conditions resulting from inappropriate secretion of vasopressin, anxiety,
depression, aggression, disorders of the central nervous system where one of the symptoms
and/or syndromes of the disease may be related to anxiety, depression, aggression or show
comorbidity with them (autistic spectrum disorder, obsessive compulsive disorder, various
forms of Down syndrome, post-traumatic stress disorder), aggressive behavioural disorders
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and/or irritability, behavioural hyperactivity disorders, cognitive disorders and other
neuropsychiatric disorders.

17. A process for the preparation of a pharmaceutical composition having V1a receptor
antagonist activity comprising a therapeutically effective amount of a compound of general
formula (1) and/or salt thereof and/or geometric isomer thereof and/or sterecisomer thereof
and/or enantiomer thereof and/or racemate thereof and/or diastereomer thereof and/or
solvate thereof and/or hydrate thereof and/or polymorph thereof according to any of claims
1 to 13 as active substance with pharmaceutically acceptable excipients.

18. Use of the compound of general formula (I) and/or salt thereof and/or geometric
isomer thereof and/or stereoisomer thereof and/or enantiomer thereof and/or racemate
thereof and/or diastereomer thereof and/or solvate thereof and/or hydrate thereof and/or
polymorph thereof according to any of claims 1 to 13 in the manufacture of a medicament for
the treatment and/or prophylaxis of a disease or condition associated with the central and/or
peripheral antagonisation of V1a receptor selected from the group consisting of various
pathological conditions of the female sex organs, long-standing conditions in blood pressure
control, conditions resulting from inappropriate secretion of vasopressin, anxiety, depression,
aggression, disorders of the central nervous system where one of the symptoms and/or
syndromes of the disease may be related to anxiety, depression, aggression or show
comorbidity with them (autistic spectrum disorder, obsessive compulsive disorder, various
forms of Down syndrome, post-traumatic stress disorder), aggressive behavioural disorders
and/or irritability, behavioural hyperactivity disorders, cognitive disorders and other
neuropsychiatric disorders.

19. Use of the compound of general formula (I) and/or salt thereof and/or geometric
isomer thereof and/or stereoisomer thereof and/or enantiomer thereof and/or racemate
thereof and/or diastereomer thereof and/or solvate thereof and/or hydrate thereof and/or
polymorph thereof according to any of claims 1 to 13 and one or more other active
substances selected from the group consisting of psycholeptics, psychoanaleptics,
antihypertensives, spasmolytics, antiepileptics or other agents in the manufacture of a
medicament for the treatment and/or prophylaxis of a disease or condition associated with
the central and/or peripheral antagonisation of V1a receptor selected from the group
consisting of various pathological conditions of the female sex organs, long-standing
conditions in blood pressure control, conditions resulting from inappropriate secretion of
vasopressin, anxiety, depression, aggression, disorders of the central nervous system where

one of the symptoms and/or syndromes of the disease may be related to anxiety, depression,
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aggression or show comorbidity with them (autistic spectrum disorder, obsessive compulsive
disorder, various forms of Down syndrome, post-traumatic stress disorder), aggressive
behavioural disorders and/or irritability, behavioural hyperactivity disorders, cognitive
disorders and other neuropsychiatric disorders.

20. The compound selected from the group consisting of

tert-butyl (7-chloro-2-oxo0-2,3,4,5-tetrahydro-1H-1-benzazepin-4-yl)carbamate,
tert-butyl-(7-bromo-2-oxo0-2,3,4,5-tetrahydro-1H-1-benzazepin-4-yl)carbamate,
tert-butyl-(7-chloro-2-thioxo-2,3,4,5-tetrahydro-1H-1-benzazepin-4-yl)carbamate,
tert-butyl-(7-bromo-2-thioxo-2,3,4,5-tetrahydro-1H-1-benzazepin-4-yl)carbamate,
tert-butyl-(7-chloro-2-(methylsulfanyl)-4,5-dihydro-3 H-1-benzazepin-4-yl)carbamate,
7-chloro-1,5-dihydrospiro[1-benzazepine-4,2’-[1,3]dioxolane]-2(3H)-one,
7-bromo-1,5-dihydrospiro[1-benzazepine-4,2’-[1,3]dioxolane]-2(3H)-one,
4-{[tert-butyl(dimethyl)silylJoxy}-7-chloro-1,3,4,5-tetrahydro-2H-1-benzazepin-2-one,
4-{[tert-butyl(dimethyl)silylJoxy}-7-chloro-1,3,4,5-tetrahydro-2 H-1-benzazepin-2-thione,
7-chloro-4-methoxy-1,3,4,5-tetrahydro-2H-1-benzazepin-2-one and

7-chloro-4-methoxy-1,3,4,5-tetrahydro-2H-1-benzazepine-2-thione.
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