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COMPOUNDS, PRCCESS FOR ORTAINING THE COMPCQUNDE,
PHARMACEUTICAL COMPCSITION, USE OF THE COMPQUNDS AND METHOD
FOR TREATING PSYCHIATRIC DISORDERS AND/OR SLEEP DISORDERS
Field of the Invention

The present invention relates to novel and inventive
pharmacclogically active penzimidazole derivative
compounds, which have affinity for melatonergic receptors,
specially MT1 and MTZ, showing high bkicsvallabllity and

creassed drug-drug Interaction potential. Novel and

o]
{0

inventive routes of synthesis are also described for these
compounds, as wall as pharmaceutical compesitions
comprising these conpounds and their use in the treatment

f dindividuals affected by gpsychiatric disorders and/or

o]

sleep disorders reiated to such receptors, such as
depression, anxziety, insomnia and circadian cycle
disorders. The present inventicon is in the field of
pharmacy, medicine and chemistry.
Background of the Invention

According toe  the World Health Organization {(WHQO)
estimates, over 3530 million people worldwide suffer from
depression. Acgording to thiszs estimate, depression is
common in every ragion of the world and it is related to
social, psycholegical and biclogical factors, and may be
associated with other discorders such as anxiety and slesp
disorders. The earlier a treatment for these disorders is
started, the more efficient 1t 1is. From the bilciogilcal
stand point, several treatments are now being used and =ach
of hem has advantages and diszadvantages, as described
halow,

One of the treatments for psvehiatric disorders and
bk 4
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gleep disorders dg the simulation of the physiclogical
affects of melatonin. Melatonin is a natural hormone widely
present in a varlety o¢of organisms, such as bacteris,

unicellular algae, Ifungl, pi:

s, vertebrates and mammals,
including humans. In mammals, melatonin is malnly produced
by the pineal gland and released into the bkiood streanm
following the circadian zhythm, reaching & high plasma
concentration at night {flotos, D, P., Jockers, R.,. Cscon,

E., Rivara, S., & Witt-Enderby, P, A&, {2014}, MTl and MNTZ

malatonin recaeptors: igands, moedals ., oligoners, arnd
therapeutic potential. Journal of Medicinal Chemistry,

57¢(8}, 316i-3185.}.

The physiclogical effects of melatonin are mediated by
the activaticn of & protein-coupled melatonsrgic receptors,
which have been named MT:; and MT;. Both receptors are
present in mammals, including humans. Melatonin has a

varisety of activities, including chronobiotic, hypnotis,

anticoxidative, oncostatic, immuncregulatory activities and

it is alse linked to the reproductive ayoele management,
controlling the onset of puberty. Its contribution in the
regulation kil human  mood and behavior has arizen
gignificant clinical attention. Deficiencies in melatonin
producticon or in the expression of its receptors, as well
as changes in rhythm and range of melatonin secretion, have
shown  importance in  bresast cancer, naurcodegenerative
diseases and in Farkinson's and Alzheimer's dissases, in
addition to  some neurcloglcal disorders 1n children,
conditions such as chronic inszomnia and slsep discrdsrs

ralated to the circadian ovoele. However, although widely

available, gompercial melatonin has an unfavorable
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pharmacokinetic preoefile due to  its  high first pass

metabolism, wvery short half-life and high pharmacckinetic
inter-individual variability.

Recently, the implicaticon of nmelatconin in
neurcogpsychiatric disorders, such as malior depressive
discorder, has arisen special attention due to ths
development of ths molecule agomelatines, a melatonergic
agonist that targets MTL and MTZ receptors. (V. Srinivasan,
Amnon Brzezinski, SukruOtesr and Samuel D, Shillcutt, in
Maelatonin and Meslatonerglc Drugs in Clinical Practice -
20147 BEd. — pg. vi.

Agomelatine and ramelteon are two axamples of
commaercially availlable melatonergic compeounds: alithough
considered effective, present non optimal pharmacokinetics
for oral drugs, as explained below. Agomelatine, describsd
in the document BEP 0 447 285 by Andriesux et al. describes

compounds of general formula:

YN ﬁ
ﬁo—(/j\j, (G mgmcmag
|

which are useful in the treatment of central nervous system
digeases. Similarly, US Patent 6,034,23% by OChkawa =2t al.
dascribesg ramelteon as part of the conpounds of general

Formula:

whereln Rl is an optionally substituted hydrocarbon group,
an opticnally substituted amino group or an oplticnally

substituted heterocyclic group; RZ represants a hydrogen or
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an optionally substituted hydrocarbon group; R3I represents

a hydrogen atom, an optionally substituted hyvdrocarbon

group or an optionalily substituted heterocyciic group; X

represents CHE4, NR4, O cor &, wherein R4 repressnts a

X

hyvdrogen atom or an optionally substituted hydrocarbon

group; Y is C, CH or N, provided that when X is CHZ, Y is C
or CH; the dashsad line represents a singis or deouble bond:
A represents an opticnally substituted 5~ teo 7-memberad
orygen-containing hetercocyelic ringy ving B representg an
optionally substituted benzene ring and m represents a full

figure from 1 to 4,

-t

Agomslatine and  ramelteon have  appropriate  ora
abasorption. However, Dboth compounds undergoe extensive

hepatic {or first pass) metabholism, resulting in low

absolute bicavallabilitiesz, which are estimated to be 1%
for agomelatine and 1.8% for ramelteon respactively:

Valdoxan -~ Product Information - Australia, and Fandi-
Perumal 2t al., Pharmacotherapy of insomnia with ramelteon:
gafety, efficacy and clinical applications, Journal of
Central Nervous System Disease 20131, 3, 5i-85}. The low
bivcavailakility due to extensive metapolism leads to highly
variable pharmacokinetic profiles for both drugs among
individuals. The main metabolite of ramelteon, which is
characterized by hydroxyiation of the secondary carbon in
the RI group, is also active and, therefore, the action of
the drug depends on 1ts metabollsm, which compromises drug
efficacy due to the population heterogsneity.
Bicavallabllity ia one of the most important
properties in oral drugs. A high oral bkicavailability
allows a reduction in deose, enough to achleve proper

pharmaccelogical effect, reducing the risk of side effects
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and toxicity. A low bkicavailability may result in low
afficacy and high inter-individual wvariability, which may
trigger unpredictable responses to the drug.

Therefore, if we only consider the unmet nesd for new
drugs for psychiatric disorders and/or sleep discrders
along with the bioavailabllity problems already described
for the commercially avallable melatonergic agonists, it is
possible to observe the nsed for development of new drugs
that overcome these disadvantages. In  addition, soms
melatonerglie agonlsts, such as agomelatine, show additional
disgadvantages specially in relation te drug interaction and
hepatotoxicity, as explained below.

Agomelatine tends to interact with proteins naturalily

involved with the metabolism of menckbiotic comgpounds, such
as liver c¢ytochrome snzymes {(CYP4530). Arcund 820% of
agomelatine 1s metabolized in the liver by the P45C0
cytochrome  1A2  {CYPLAZ) enzyme and 10% by coyvtochromss

CYP2CY and CYPZCLH, with a high first paszss metaboelism, as

previously mentionead, One possible metabolite of
agomalatine is 3,4d-epoxide, which iz highly reactive and

can covalently modify iwmporitant proteins, probably being
responsible for liver toxicity.

Az it is a CYPIRZ  substrate, the concomitant
administration of agomelatine with other drugs that
interact with this iscoform ({such as fluvoxamine and
ciproflozacin is not recommended, as described in the
package lesaflet for the resfersnce drug for agomslatine,
valdoxan. Since these drugs are potent Iinhibitors of
CYPLAZ, theilr concomitant administrstion with agomelatins

inhibits its metabolism and may lsad to slevated plasma
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concentrations.

According to a regent statement issued by the Eurcpean
Medicine Agency {(EMA), other drugs that are moderate
inhibitors of CYPIAZ, such as propranolcl, and CYPLAZ
inducers, such  as rifampicin, also ghould not be
administered concomitantly with agomelatine since they
alter 1ts metaboelism, which may lead to Lliver tToxicity
{spaecilally in the case of inducers). In addition, the fact
that agomelatine metabelism 1s dependent on CYP2C8 and
CYpzCl8, two highly polymorphic proteins in the population,
makes the metabellam of this drug highly wvarliasble dn
patients, which leads to an additional risk.

Thus, there 1s an evident nesd for the development of
new drugs that overcome agomelatine bicavailability issues,

and ars alsco capable of reducing potential advsrse effects

o+

related to liver metabolism. Therefore, there is a great
interest in  the development of synthetic moleculss
targsting the melatonsrglic system and that are more

=

suitable for patients. Particularly, drugs from this class
that do not interact with CYP enzyvmes, specially CYPLAZ,
would provide therapeutic and safety advantages for

patients. {Mor, M. at al. Raecant advances in  the

o}

develcepment of melatonin MT {1} and MT (2} receptor agonists.
Expert Opinion on Therapsutic Patents 2010, 2Z0({B}, 1059-
1877y,

In the state of the art, several melatonin receptox

ligands from different structural classes are described and

C,

will be mentioned here only as reference of the state of
the art, since none of them show the advantagss of the

pregent invention.
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Several of these ligands have been designed comprising
the bicyclic indele ring substitution present in melatonin
with other bicyclic or non-bicyclic bioisosteric rings,
such as naghthalene, benzofuran, kenzothiophens,
benzoxazcele, indane, tetralin, quinoline, phenvl, among
many others, without considerable detriment o the high
affinity to receptors. The wide variety of the bloisosteric
indole nuclel described in the state of the art seems Lo
indicate that the nature of the aromatlic ring type of
different ligands is less relevant for the affinity with
melatonin receptors.

An  exception to this rule i1s observed when the
bicvyelic nucleus of the ligand, e.g. melatonin indelic
nucleus, is substituted by a penzimidazole nucleus. In this
case, a decreass in the affinity for the melatonergic
recepteors is observed in comparison to ligands comprising
other nuclei {Zlotoes, 0P, Jockers, R., Cecon, E., Rivarsa,
S., & Witt-Bnderby, PA, - MTL and MTZ melatonin receptors:

ligands, models, oligomers, and therapeutic poten

Journal of Medicinal Chemistry, 57 (8}, 31¢1-3183 Zloitos,
DP{Z0035) Recent advances in melatonin receptor ligands
Archiv Der Pharmazie {Weinheim)}, 338{5~8}), 225-247; Cathy
o, Mahle, Ratherine 5. Takakxi and A. John Watson in Annual
Reports in Medicinal Chemistry vol. 22, pg. 36 e Melatonin
and Melatonergic  Drugs in  Clinical Practice - V.
Srinivasan, Amnon Brzezinski, Sukralter and Samusl D,
Shillceutt, 2014th Ed. - pg. 99).

Altheough many compounds  with  high sffinity fox
melatonin receptors have been descoribed to date, refersnces

of  compounds  which  have affinity and which show a
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benzimidazole type bicvelic ring as central nucleus are
remarkably rare. The main references related to derivatives
containing a benzimidarole nucleus are described below,

In US patent 5276051, along with 1ts divisicns US
5308868 and UZ 5380750, Lesieur et al. describe melatonin
agonist compounds comprising various types of bkiloycelic
rings, among them, indole, benzothiophene, bkenzimidazole,
benzolsozazole, benzoisothiazele and indazole. In  this
document, the compound shown in example 57 is N-[Z2-{&-
methoxybenzimidazol~l-yl)~ethyliacetamide, corresponding to
the melatonin analogue in which the indole nucleus is
substituted by venzimidazole. Although this document does
not disclose detailed information regarding affinity feor
the described compounds, the affinity of the conmpound in
axample 57 was published in a later study, where different
melatonin analogs were analvzed for their affinities. Underx
aszay conditions, the affinity of this benzimidazole
derivative was found to be approzimately 3,200 times lower
than melatonin affinity {Depreux, P., Lesiesur, D., Mansour,
H. &., Morgan, P., Howell, H. E., Renard, P., i al. (1984}
Synthesis and Structure~Activity Relatlonships of Novel
Naphthalene and Rioisosteric Related Amidic Dervivatives as
Melatonin Hecsptor Ligands Jeurnal of Medicinal Chenmistry,
37 {20y, 3231-3239; P.A., Witt-Enderby, P-K., Li, Vitamin and
{

Hormones, 20

Depreux et al o Conmunications 1994, 24 {15},
2123-2132) describe melatonin-like benzimidazole compounds
that were alsce describsed in US patent 260051, Among
synthesized compounds; it is the abovementionead

benzimidazele analogue of melatonin., In this document, no
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data regarding the affinities of these cowmpounds

i
o

melatonin receptors are reported.

In patent US549%68246 are described compounds of

R XN o NHOOZ

wherein R=H or Cl~4 alkcoxny; X=CH or N; y=NH, T cr 8; Z=Cl~4

formula:

~

alkyl, CT3-6 cyclealkyl, CZ-3 alkenyl, NHZ, Ci-4 alkvlaminc,
or Cl=-4 alkoxyalkyl, except that Z cannot bes CH3 when R=H,
X=CH and vy=NH and 2% cannot be CHI when R=H, X=N and y=NH
and NHC{O)Z is in the “para” position. Among the disclosed
compoeunds are enzimidazoles with anticonvulsive
propertiss.

Other examples of melatonergic compounds that do not
ceontain benzimidazole nucleil and therefore are not relevant
to the present invention, are mentioned as state of the art
and can be found in: EPF 0 506 53%, WO 1987/11084,
WO8G/62515, WO8S/17405, USHELE529, US 8211225,

However, all compounds described in the state of the
art usually do not have good affinity to melatonergic

e

rageptors, making them less sultable for therapeutic use.

Thus, the present invention addresses thils gap with
novel compounds comprising benzimidazole nucleus with novel
and inventive substituents. In these compounds, the carbon
between the nitrogen of the benzimidazole ring is bonded to
an oxygen or sulfur atom, followed by an alkyl chain. These
compounds have high affinity for the melatonergic recsptors
MTL and MTZ and have low affinity for the CYP450 complex
SnzZymes., Thus, these compounds ghow a promising

pharmacokinetic profile, with high bicavallabllity:
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additionally, it 18 vypossikle to aveld liver probleams,
including those resulting from drug interactions. The
cempounds  ©of the present invention are useful 1in the
treatment of subjects affected with gpsychiatric disorders
and/or sleep discorders mediated by or asscciated with thesse
receptors, such as disorders related to sleep and circadian
cyole, jet  lag, chronic insomnia and/or psychiatric

disorders such as major depressive disorder, seasonal

i

depression, and anziety,

Based on a literature survey, no documents were found
anticipating or suggesting the findings of the present
invention, s¢ that the technical solution here propoesed has
novelty and inventive activity compared to the state of the
art.

Summary of the Inventicon
In one aspect, the present invention relates to novel

3

and invent

ive pharmacologically active enzimidazole
derivative compounds with high bicavailability and reduced
drug-drug interaction effects. More specifically, they have
high affinity for melatonin MTL and MTE receptors and have
no affinity for CYP enzymes, specially CYPIAZ. The wmethod
for obtaining the route of synthesis for these compounds,
pharmaceutical compesitions and theilr use in the treatment
of individuals affected with psychiatric discrders and/or
sleep discrders ars also described.

Therefore, 1t 1g the first object of the present

invention to provide the compound of general formula {I):
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c:»\?‘/ A,

AmN
T
{Cﬁz}n CHy
{1}
wherein
X represents an cowygen or sulfur atom;
A represents a linear alkyl group of CZ-4 which may have

ona or more hydrogens substituted by an alkyl group
selected from methyi, ethyl, propyl or isopropyi;

Bl is a Cil-6 alkyl group, or C2-6 alkenvl, or CZ-0
alkyvnyl, or Cl-¢é haloalkyvl, or C3-6 cycloalkyl, or Ci-Z
alkyl-C3~-6 ayvcloalkyvl:

R2 represents a hydrogen or a Cl-3 alkvl group:
R3 reprasants a hydrogen or a halogen atom;
R4 ig a Cl-6 alkyl group:
n is 0 or 1.
It is also an object of the present invention the

compound of general formula (I1}:

G
/~CHzYy AN
\C[ MCHRlCHy gy,
wherein
X represents an oxygen ov sulfur atom;
A represents a linear alkyl group of C2~4 which may have

one or mnmore hydrogens substituted by an alkvl group
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gselected from methyl, ethvl, propvl or isopropyi:;

[
8]
§
5

R1 is a Ci-% alkvl group, or alkenyl, or CZ-8
alkynyl, or Cl~6 haloalkyl, or C3~% ovceloalkyl, or £1-2
alkyi-C3~6 cycloalkyl;
RZ reprasents a hydrogen c¢r a Cl-3 alkyl group:
n is O or 1:
ja is 1 or 2.

A further obiject of the present invention is a process
of  obtaining the compound of general formula (T},
comprising the following steps:

(&) reacting of a compound of formula (I15)
]
3] ; 2
% N AN

=N
1y
N ND,

with & carboxylic acid anhydride of formula (IV)

o
M

B TOT TRy 1y

(111},

or with a carboxylic acid halide of formula

:%

whereinRl, RZ and R4 are as deascribed for the compound of
general formuls {I) and X1 is a halogen selected from the

group comprising chlerine and bromine, fto obtain & compound

of formula (VI)

R
H
PR

f'ﬁ P
Fy \E i[ ;
N

NG,

D) reacting the compound {VI} cobtained in step {a} with a

reducing agent to cobtain the compound of formula (VI
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Bz ¢
NN ANM—L-F%
E/

(VIX)

i

¢

{¢) reacting the compound (VII) obtained in step (b} with
a tetraalkylorthocarbonate selected from Lhe Group

comprising the tetramethylorthocarbonate and tetrasthyl

orthecarbonate, to obltain the compound of formula (Ia)
G
V-
AN
") e
Ry \&”*w“\
’ T 0
AN N (OH CHy
3 {Iai,

wherein R3 represents a hydrogen atom and ™n™ represents
Zero or one.

In addition to the aforementioned step, the process
for obtaining the compound of general formula (I} can
further comprise the step of:

{d) reacting the compound of formula {(Ia) obtained in step

(e} with a halogenating agent selected from the group
comprising Nebromosucoinimide, N-chlorosuccinimide and N-
icedosuccinimide, to obtain the compound of formula {la),

wherain R3 represents a halogen selected from the group
comprising bromine, chlorine and iodine,

In another embodiment, the precess of cobtalning the
compound of general formulas (I} of the present invention
comprises the steps of:

{a} reacting the compound of formula {III)
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with a carboxylic acid anhydride of formula (IV}
o 0

BN

P
-
<
~—

or with a carbozyliic acid halide of formula

wherein R, RZ and B4 are as described for the

formula (I} and X1 represents a halogen selectsd

compound of

from the

group comprising chleorine and bromine, to obtain & compound

of formuls (VI)

,0\ e
Ry i X
“/\
2 Vi),

{h) reagting the compound {(VI) obtained in step

reducing agent to obtain the compound of formula

A3 B
Ry G \@
/f‘“\NHz

{8} reacting the compound (VII) obtained in step

thiourea in ordey to obtain the compound (VIII)

O
\},,ng
AN,
{ Hs
xG\ R

Rd E,\“ §>W$H

A
By (VITT)

wherein R3 represents a hydrogen atom:

an alkylating agent to obtain the compound of formuls

iy

{a} with a

{(VIT)

£} reacting the compound {(VIIT) obtained in step (&}

(b}

M
/

with

with

{(Ib)
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e

AN
/ R

RS,O " ___N\
\@ /;L 78

TN {GHgly-GHy
{Io},

wherein R3 represents a hydrogen atom and “n” repres

TRro Or One;

{g} reacting the compound of formula (Ik) obtained in step
{f) with & halogenating agent seiescted from the group
comprising N-bromosuccinimide, N-chlorosucoinimide and N-
iodosuccinimide, to obtain the compound of generazl formula
{Ib} wherein R3 repregents a halogen selected from the
group comprising bromine, chlorine and iodinse.

Another object of the present invention is the process
for cobtalning the compcound of general formula (L1}
compriging the following steps:

{a} reacting the conmpound of formula (IX)
G, ?* o

o SN AN e—f-

NHz (IX)

with a tetraalkvlorthocarbonate selected from the group

comprising tetramathylorthocarbhonat and tetraethyl

orthocarbonate, to gilve a compound of formula (¥

Ti EQHQ} ~CHy

wherain RZ, ™n” and "p” are as described for the compound

(X}

of formulae {1} or {(IX};
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{b} reacting the compound of formula (¥} obtained in step
{a) with a deprotecting agent to obtain a compound of

formula (XI}

M
B
G AT
| IN h
0,
‘-\f}”) {Gi“gg}r CHs ,'}
(¢} reacting of the compound of formula (XI} obtained in
{b) with & carboxylic acid anhydride of formula (IV)

g o

RS

./ﬁ'\
R O0 Ry,

or with a carboxylic acid halide of formula (V)
O

X7 TRy vy,

to obtain the compound of formula {(Ila}l,

Gﬁ‘"”“f

/GH AT

T_<0
\...f

o (Gt CHy (11,

wharein Rl is as descrived for the compound of formula (11)
and X1 represents a bromine or chiorine atom;

{d) reacting the compound of formula (IX)

(Gﬁabp H
T\);[N A— N-0~<—

(I¥}

with thicurea, obhtaining the compound of formula (XIT)
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{e)

step (4}

S G AN
¥l

\“«N
Tl P8
AN (KTI):

reacting the compound of formula (XIT} obtained in
with an alkylating agent to obtain the compound of

fFormula (XTI
\
3 %;

wherein “n

p e

. N

oH.g AN
G/M{'\ 2;;} s ﬁg

f):'\:\ ’__‘,N
| 2*“3
U*w MOHCH (3171

the compcound of formulas

“ is as described for

(I} oxr {(II):
i ) with =

{

deprotecting agent to

£) reacting  the compound obtained in =
obtain a compound of formula XIV

FEGH, z)p \R
2

T\ s OV
L N‘E\ {Chghy-CHs

reacting the compound of formula (XIV) obtained in (£}

{g)
with a carboxylic acld anhydride of formula {(IV)
PuDA
Rj ‘.Q R’i (va,'} .

or with a carborylic acid halide of formuia (V)

to obtain the compound of formula {IIb):
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07/&

P(GHQ}E A’”N ,

\\ > -----
\[\ ;I: M{OH - CHy

A further obiject of the present dnvenbtilon i3 a

{(Iib}.

pharmaceutical composition characterized for comprising a

compound of general foxmula {I):

aj
O
)
AN,
{ Ha
O N
T Lo~
R/ N {CHy),-CH,
s (1)
wherain
X represents an oxygen or sulfur atom:
A repressnts & linear alkyl group of CZ2-4 which may have

cne  or more hydrogens substituted by an alkyl group
selected from methyl, ethyvl, propvl or isopropyvi;
Rl represents 3 Cl-6 alkyl group, or CZ-6 alkenyl, or C2-
& alkynyl, or Cl~6 halcalkyvl, or C3~86 cyclealkyl, or C1-2
alkyi~-C3~6 ayeloalkyl;
RZ represents a hydrogen or a Cl-3 alkvl group:
R3 represents a hydrogen or a halogen atom;
R4 reprasents a Cl-6 alkyvl group;
n is § oxr 1l: and
} at least cone pharmaceutically acceptablis vehiclie,
A  further obiject of the pressn invention i1is a
pharmacesutical composition characterized for comprising a

compound of general formula (I1):
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{a}
Q§w4%
ot
r‘(GHE)p !A K‘RQ
SN .
L Lo~
N iGHZ}ﬁNCHfi (113
wherein
X vepresents an oxygen or sulfur atom:
A represants a linear CZ-4 alkyl group which may have

ona or more hydrogens substituted by an alkyl group
selected from methyi, ethvl, propvl or isopropyi:

Rl is & £l-¢ alkvl group, or 2-6 alkenvl, or CZ-6
alkynvl, or ©Cl=¢ haloalkvl, or C3-6 cyclealkyl, or Ci=2
alkyi-C3~-6 ayeloalkvl;

RZ represents a hydrogen or a Cl-3 alkyl group:
n is 0 ov 1
o iz 1 or 2; and

by at least one pharmaceutically acceptable wvehicle.
In addition, a further cbiect of the present invention

is the use of the compound of general formula {I}:

G
Y
AN
! Ha
\[ /I: gmmx
~F (CHa),-CHg
{1}
wherein
X represaents an oxygen or sulfur atom:
A represents a linear alkyl group of CZ-4 which may have

one oY more hydrogens substituted by an alkyl group

selected from methyl, ethyvl, propvl or isopropyvis
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R reprasents a Cl-6 alkyl group, cor CZ-¢ alkenyl, oxr (2~
& alkvnyl, or Cl-t haloalkyl, or ©C3-6 cyclcealkyl, or Cl-Z
alkyl-C3~6 cycloalkyl:
RZ repressnts a hydrogen or a C1l-3 alikyvl group;
B3 reprasents a hydrogen c¢r halogen atomyg
R4 represents a Cl-6 alkyl group,
n is ¢ or 1;
in  the manufacture of & drug for the treatment of
peychiatric disorders and/or slesp disorders.
In addition, & further object of the present invention
iz the use of the compound of general formula {(I1):
GYF%
N
f"‘(ﬁﬁg}p /A \R2
RN

| X
ZN N(CH)yCHg

{11}
wherein
A represeants an oxygen or sulfur atom;
A raepreszents a linear alkyvl group of € 2Z2-4 which may

have one or more hydrogens substituted by an alkyl group
selected from methyl, sthyl, propyl or isopropyvi:

R1 repraesents a Cl-6 alkvl group, or C2-~& alkenyl, or (2=
& alkynvl, or Cl-6 haicalkyli, or C3~¢& cycleoalkyl, or Ci-2
alkyi-C3-6 cycloalkyvl;

¥4 reprasents a hydrogen or a Cl=3 ailkyl group:

o is 1 ov 2,

in the manufacture of a drug for the treatment of

paychiatric disorders and/or slesp disorders.
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Ancther obiject of the present invention is a method of
treating psychiatric discorders and/or slesp disorders,
which comprizses in administering to a mammal a
therapeutically sffective amount of the compound of gsneral

formula{l}:

M(CHp),-CHg

{1}

wharein
X represents an oxygen or sulfur atom;
A reprasents a linear alkyl group of CZ-4 which way have

one or more hydrogens substituted by an  alkyl group

aalected from methyvl, ethyl, propyl or ilsopropyvl:

o

R1 raeprasents a Cl-& alkyl group, or C2Z-¢ alkenvl, or CZ~-

<

& alkynyl, or Cl-6 haloalkyl, or C3-6 cyoloalkyl, or Cl-7Z
alkyl-C3-6 cycloalkyl:

RZ represents a hydrogen or a Cl-3 alkvl group;

R3 reprasents a hydrogen ¢r a halogen atome

R4 rapressnts a Cl-% alkyl group,

b is ¢ or 1.
Another obiject of the present inventicn iz a method of

treating psychiatric disocorders and/or sleep disorders,
which comprises administering to a mammal a therapeutically

effective amount of the compound of general formula {(I1}):
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O},«Rj
/(CHay AN
Ry N
N "‘}MMX\
N (CHy)yCHg

Hy

{11
wherein
X represents an oxygen or sulfur atom:
A represants a linear alkyl group of ¢ 2~4 which may

have one or more hydrogens substituted oy an alkyl group

selected from methyi, ethyl, propyl or isopropyi:

-~

Rl represents & Cl=6 alkyl group, or CE=6 alkenvl, or CZ-

. o~ o~ ~

& alkynyl, or Cl=6 halocalkyl, or C3~6 cycloalkyl, or C1-2

alkyl-C3-6 ayeloalkyl:

RZ2 reprasaents a hvdrogen or a Cl-3 alkyl group:
n is 0 ov 1

o iz 1 or 2.
Detailed Descripticon of Figures
Figure 1. Calculation of pKa values for benzimidazole {[A)
and its derivative substituted with a methoxy group at the
Z-positicon of ring (B).
Figure Z. Example of the process for obtaining the compound
of general formula (I}, including compounds of formulas
{Ta; and {Ib).
Figure 3. Exanple of the process for cbiaining the compound
of the general formula (II}, including compounds of
formulae {Ila} and {Iib}.
Detailed Description of the Invention

The reduced melatonerglic activity of benzimidazole
analogs previcusiy reported in the literaturs has been

improved in the compounds of the present invention.
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This improvement could be explained by the addition of
alectron withdrawing substituents at the Z-position of the
ring, which increases the population of melecules in a non-
ionized Iform and mnmimics the neutrality of the indole
present 1in the melatonin molecule, a natural agonist of
melatonergic recsptors,

Affinity differences betwsen indolic and benzimidazole
derivatives could be ezplained by analyzing the stability
of the conjugated acids of the benzimidazole system, i.e.,
by analviing pEa wvalues and the populstlions of molecules
that are neutral or protonated {(positive charge) at pH=7,.
This is because, in the case of melatonin, & melatonergic
agonist with high affinity for MTI and MTZ receptors, it
would be expected that 100% of the population of molecules
in seolution would be in the neutral form since it 1s a non-
ionizablemeoleculs at pH= 7. In addition, by analyzing the
ring structures of other potent agonists of melatonergic
receptors MTI and MT2, such as Rameltson, one gcan also
obsaerve the majority of the neutral form in  these
structures. Thus, for benzimidazole derivatives, lower pKa
values could better mimic the observed neutrality for
melatonin, and consequently have higher affinity for MT1
and MT2 receptors.

If an unsubstituted Dbenzimidazole derivative is
protonated (gensrating its ceonjugate acid), the entire

syvstem delocalizes the electron density through the pi

orbitals in orxder fto stabilize the posgitive charge in the
ring. In the <aszse o¢f unsubstituted benzimidazole, this
rasults in & p¥s value slightly above & [(J. O Chew. ,

1961, 26 {8}, pp 2782-2781y. In other words, a significant
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population of proteonated species with positive formal
charge exists at pH= 7. However, if the benzimidazole
derivative is substituted at the Z-position of the ring
with an electron withdrawing group, the substitutsd
derivative would have an electron withdrawal caused by
inductive effect in the benzimidazole ring, thus causing a
greater destabilization of the protonated form and a
greater population of molecules in the neutral form. This
factor would lowsr the pKa wvalus of the benzimidazole
devivatives substituted with an electron withdrawing group.
Indeed, calculation of the pKa wvalues for the coniugated
acids of the benzimidazole rving and its devivative
substituted with a methoxy at the Z2-poesition ¢f the ring
demonstrated a lower pEKa for the latter. The wvalues were
obtained using the programs Egpik {J. Comput. Aided Mol.
Des., 2010, 24, 591-504) and Jaguar {Int. J. Quantum Chem.,
2013, 113 {18}y, 2110-~2142}, as shown in Figure 1.

Bazead on this new and inventive premise of
subgtitution of the bhenzimidazole nucleus at position 2 to
obtain a more aclidic molegule for the protonated species, a
surprising result of a greater affinity for melatonergic
receptors was achieved. A binding of 66% {in MT1l} and 52%
{in MTZ) was observed with the unsubstituted benzimidazole
gderivative {(IAZ~-116) and 100% {in MT1) and 88% {(in MT2)
with the 2~methoxy-substituted benzimidazole derivative
{IAZ~118) {both at the concentraticn of 1uM). The binding
improvement can be explained since, at neutral pH, there 1s
a larger population of IAZ-118 in the neutrazl form, as well
as melatonin,

The benzimidazole compounds of the present invention
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are represented by the general formula (I}

)
Py
AN
{ Ha
i N X
‘,;)....«
FFTN NCHy)yCHy

¢ (1)
wherein
X i an oxygen or sulfur atomg
A represants a linear CZ-4 alkyl group which may have

one or moere of its hydrogens substituted by an alkyvl group
selected from methyi, ethyl, propyl or isopropyi;
28 reprasents a Cl-6 alkyl group, <r CZ-6 alkenyl, or CZ-

o~ -~

ailkynyl, or Cl-& halioalkyl, or C3-6 cyclcalkyl, cor C1l~Z

23

alkyl-C3~06 cycloalkyl:

R2 represents a hydrogen or a Cl-3 alkvl group:
B3 represents a hydrogen cor a halogen atom:

R4 repregents a Cl-& alkyl group,

n is O oor 1

and by its particulsr reallizgation where the substitusent -0-
B4 forms a third cyele through the substitution of a
vicinal hydrogen in the benzene ving, which is represented
by the general formula {II)
a
~CHy, AN
o /
N

Ry

{1}
wherein X, ® 1, R 2Z and ™n” are as described for the
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compound of general formula (1) and “p” represents 1 ov 2.

In order to clarify or =lucidate the terms used in the
present invention and their sCope, more detailed
definitions <f the concepts presented in this document are
shown.

In the present invention, uniess otherwiliss defined,
the terms alkvl, haloslkyl, cyclealkyl, alkenyl and alkynyl
include both branched and unbranched derivatives.

The Term alkyl refers to a sitralght or branched chain
hydrocarbon which is fully saturated. Non-limiting examples
of alkyls are: methyl, ethyl, propyl, butyl, pentyl, hesyl
and isomers therveof.

The terms alkenyl and alkynyvl correspond to straight
or Ppranched chain hydrocarbons containing unsaturation,
alkenyls having at least one double bond and the alkvnvis
having at least one triple bond. Non-limiting examples of
alkenvlis and alkynyls are: ethenyl, propenvyl, butenyl,
rentenyl, hexenyl, ethynvi, propynvl, butynvl, pentynyvl,
hexynyl and isomers thereoi.

The term haleslkyl corresponds to an alkyvl group
containing at least one of ilits hydrogens substituted by a
halogen selected from the group comprising flucrine,
chlorine, Dbromine and ilodine. Non-iimiting examples of

halecalkyls are: chiorcemethyl, chlorocethyl, chioropropyl,

chlorcbutyi, bromomethyl, bromoethyl, broemopropvl,
bromebutyl, flucrobutyl, fluocroethyl, fluocropropyl,
fluorcbutyl, trichlovomethyi, triflucromethyl,

tribromomethyl, icdomethyl, iodoethyl, icdopropyl  and
izomers thereof.

The term coyeloalkyl corresponds teo fully saturated
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monocyclic hydrocarbons. Mon-limiting examples are
cyclopropyl, cyelobutyl, cyclopentyvi and cyclohexyl.

The term alkyl-cycloalkyl corresgonds to a C£3-0
cycloalkyl which is attached to a conmpound by an alkyl
group comprising at least one carbon atom.

The halcogens prefersbly selected for use 1in  the
present invention correspond to flucrine, bromine, chlorins
and iodine.

ALl definitions of compounds described herein, in
addition to possible wvariations in thelr chemical forms,
alse include theilr structural and phyveical nmodifications,
including possibkble  iscomers, thaeilr peolymerphic  forms,
solvates and hydrates or amorphous form.

In specific cases where the compound of the present
invention has asymmetric carbons, purs enantiomers, racemic
miztures thereof and possible diastersomers are included
within the scope of the present invention.

In the event that Tthe compound of the present
invention shows cois-trans geometric l1lsomerism  or E-7Z
itmomerism, it iz understood that these independent or
assoclated isomers are within the scope of this invention.

The preferred, but not limited, examples of the
cempound of general formula (I} includae:

-~ N-{Z-{2-ethoxy-6-methoxy-IH-benzimidazoli-1-
vijethyliacetamider
- N-{Z~{Z-ethoxy~S-methoxyv~1H-ben idazol-I-

vijethyl)propionamide;

- N-{Z-{Z2~ethoxy-&6-methoxy-iH-benzimidazol-1-
vijethyllbutyramide;
- {2 {2-ethoxy-6-methoxy-1H-benzimidazol-1-
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vijethyl)cyclopropane carboxamidey
~ N- {2~ {2~ethoxy-6~-maethoxy~iH~-benzimidazol~i-

vijethyl}cyclobutanecarboxamide;

~ N~ {Z~{2~ethoxy~§-methoxy~iH~benzimidazol~1-~
vijethylicyclopsntane carboxamider

- ~ {2~ {Z~ethoxy-S-methoxy~1H-benzimidazoli-~1-
vijethyvl)cyclohexans rhoxamids;

A3~ {Z2-ethoxry-é-methoxy-1H-benzimidazcl-1

vijpropvilacetamide,

- N-{3-¢{2,6~dimethoxy-1H-benzimidazol~-1~
yiljpropyvi}lacetamide
- N-{2-{2,6~dinethoxy-1H-benzimidazol-I~-
yvijethyl}acetamide;

- N-{Z2-{2,6~dimsthoxy~1H~benzimidazoli-1~

yvijethyvijpropionamide;

- N-{2-{2,6-dimsthoxy-1H-benzimidaroi-1-

vijethyli)butyramide;

- Ne{l-{Z2~Fthoxy~é-methoxy~I1H-baenzimidazol~I~yi}propan—~
2-yijacetamide;

- 2-Bromo-N- {2~ {Z~athoxy~-§~methoxy-I1H-banzinidazol~1-

vijethyllacetanide;

-~ N~(Z~{6-nmethoxy~2~ (methyvithio})~1H-benzimidazol-1~

vijethyljiacetanider

- —{Z~{5-bromo-2-ethoxy-6-methory-iH-benzimidazol-1-

vijethyliacetanider

- N-{Z2~{5~chloro-Z-ethoxy~f-methoxy-1H-benzimidazol-1~

vijethyl}acstanide

- N-{3-{5~chloro-Z-ethoxy-é-methoxy-1H-benzimidazol-1-

vijpropvilacetamide,

-

- N-{3-{5~chloro-2,é-dimethoxy-1H-henzimidazol~
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viipropyllacetamide,

-~ N~ {2~ {5-chloro-Z, 6~dimethoxy~1H~benzimidazol~-I1-yvi}
aethyl}acetamide;

~ N~ {Z~{5~chloro~Z~aethoxy—-6t-methoxy~1H~benzinidazcl~1~
vijethylicyclopropane carboxamider

- N-{Z2~{7-chloro-Z-ethoxy-f-methoxy-1H-benzimidazol-1~

vijethyljiacetanide

The preferred, Dbut not limited, examples of the
compound of general formula {(IT) include:

- N-{2-{2~athary-7,8~dihydro-IH-banzofuran{4,5~
diimidazol-l-yvi}ethyil)acetamide;
- N-{2-{Z2-methoxy-7,8~dihydro-IH-benzofuranfd, 5~
diimidazol-i-vi}ethyl)acetamide.

he compounds of general formulae (I} and {(II} of the
present invention have besn synthesized according to
Figures 2 and 3 shown in the present inventicn.

According to Figure 2, the starting compound (III},
obtained from a similar procedure to that described by
Depreux  {Synthetic Communications 1834, 24 ({15}, 2123~
2132, is acviated using anhydrides or carboxylic acids
halides for the introduction of the RI substituent,
resulting in the intermediate compound (VI). Then, the
compound {VI) is reduced to the intermediate (VII). The
intermediate (VIT} is cyclized using tetraalkyl
orthocarbonates, such as tetramethylorthocarbonate and
tetraethyl orthocarbonate, resulting in the compound of
formula (Ia}, wherein the substituent R3 corrssponds to a
hydrogen. The intreduction of the halogen as subsititusent R3

iz performed in a subsequent step, by resacting the compound

{Ta} with an ¥N-halozuccinimide selected from the group
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comprising N-bromo cinimide, N-chlorosuccinimide and N~
ipdesuccinimide, resulting in the compound of formula (Ia)
whareln R3 is bromide, chiorine or icdine.

Alternatively, the cyciization of intermediate ({VII)
with thiourea results in the formation of intermediate
{(VIII}, which 1s alkylated using an alkvlating agent fox
the formation of the compound of formula {Ib) wherse R3

corresponds to a hydrogen. Simil the introduction of

the halogen as substituent R3 is performed in a szubssguent
step by reacting the compound {Ib)} with an N~
haleosuccinimide selected from the group comprising N-
bromosuccinimide, N~chloreosuccinimide and N
iodesucceinimide, resulting in the compound of formula ({(Ib)
wharein R3 is bromide, chiorine ¢r icdine.

Figure 3 describes the obtaimnment of the compound of
general formula {II}. According to this diagram, the

intermediate (IX), obtained from a similar procedure o

T
[
o
=
]
F_i a
-
¢}
[
o+
E_.-.

that desacribe {Journal of Medicinal
Chemistry 2011, 54 (12}, 4207-4218y, is c¢yelized using
tetraslkylorthocarbonates, such A
tetramethylorthocarbonate and tetraethyl orthocarbonste,
egulting in the intermediate {(¥}. This Intermediate iz
deprotected to result in the intermsdiate (X1}, which is
acylated using carbozylic acid anhydrides or halides for
the introduction of the R1 substituent, thereby obtaining
the compound oif formula (Ila}.
Alternativeliy, coyclization of intermediate {IX} with
thicures results in the formation of intermediste (¥II},
which is alkyiated using an alkyviating agent resulting in

the intermediate (¥ITI}. Then, the intermsdiate {(XIII} is
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deprotected and acylated with carboxylic acid anhydrides ox
halides for the introduction of the R1 substituent, thereby
obtaining the compound of formula{Iib}.

It is noteworthy that compounds of formulas (Ia) and
{Ib} are integral part of the inventlon and are ilncluded in

the compound of general formula (I).

Similarly, the compoeunds of formulae {(Ila; and {Iib}
are an integral part of the invention and are included in
the compound of general formula (II}.

Therafore, a further object of the present invention
iz the process to obtain the compound of general formula
{1}, comprising the following steps:

{@) reacting of a compound of formula{Iil}
RIS

H ;
&{O EQj:N"AmNH
TUNG: oy,
with & carboxylic acid anhydride of formula {IV)
g0

PN

B0 Ry,

or with a carboxylic acid halide of formula (V)

wherein R1, R2 and R4 are as described for the compound of
general fermula {1} and X1 corrvesponds to a halogen
aalected from the group comprising chlorineg and bromine, to
ohtain a conpound of formula (VI

ot
9(0 R AN Ry

|

o
NOz (vi),
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i
{
3

) reacting of the compound {(VI} obtained in step {a)
with a reducing agent to obtain the compound of formula

{(VII)

HN-a—N—Lg,

"X

¢)  reacting of the compound (VII) obtained in step (b}

“NHp IVIT) ;

with a tetraalkvliorthocarbonate selectad from the group

comprising tetramethylorthocarbonate and tetraethyl

orthocarbonate, to obtain the compound of formulia{la)

N O, CHy

{Ia},
wherein R3 represents a hydrogen atom and “n® represents
ZRYC 0 One:
reacting of the compound of formula {Ta) obtained in step
(o) with & halogenating agent selected from the group
comprising Nebromosucoinimide, N-chlorosuccinimide and N-

icedosuccinimide, to obtain the compound of formula {Ia

5
wherain R3 represents a halogen selected from the group
comprising bromine, chlorine and iodinse;

Therefore, a further okiject of ssent lnvention

Q

e,

is the rocess to obtain the compound of gensral
formula{l}, comprising the following steps:

{z) reacting oi a compound of general formuia (III)
R
\L/iI:N A NH

{TIT},
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with a carboxylic acid anhydride of formula {(IV)

Q O
Rgi\ N

() Be(ovy,

or with a carbozylic acid halide of formula (V)

wherein RI, RZ and H4 are as described for the compound of
formula (I} and X1 represents a halogen selectsd from the
group comprising chleorine and bromine, to obtain & compound

of formuls(VI}

ﬁz@
O N AR
R4 E \'E
.

(VI

{h) reagting of the compound (VI} obtained in step

o
sy
i

[

with a  reducing agent to cobtaln the coumpound of

formala{VIiI}

b ?20
a0 \YNmAmE\imﬁth
A
NH (VII);

=

{a) reacting of the compound {(VII) obtained in szstep (k)

with thiocurea in order to obtain the compound (VIIL)

aym

A
/ 2
R{Q\HATI:N}~SH
14
S
Ry

{(VIIx;
whersein R3 represents a hydrogsn atom;
(£} reacting the compound (VIII} cbtained in step {e) with

an alkylating agent to obtain the compound of formula {(Ib)
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e

AN
/ R

RS,O " ___N\
\@ /;L 78

TN {GHgly-GHy
{Io},

ALY

wherein R3 represents a hydrogen atom and “n” corresponds
to zZare o2r one;

{g} reacting the compound of formula (Ik) obtained in step
{f) with & halogenating agent seiescted from the group
comprising N-bromosuccinimide, N-chlorosucoinimide and N-
iodosuccinimide, to obtain the compound of generazl formula
{Ib} wherein R3 repregents a halogen selected from the
group comprising bromine, chlorine and iodinse.

Another object of the present invention is the process
te obtain the compound of general formula {11} comprising
the following steps:

{a} reacting of a compound of formulia (IX):
r~(cﬁgpp y ff* o

o — AN 0%

NHz (IX)

with a tetraalkvlorthocarbonate selected from the group

comprising tetramathylorthocarbhonat and tetraethyl

orthocarbonate, to obtain a compeound of formulia (X}
. s
o Y-
S0
7{CHal, A’“?\E

Ti EQHQ} ~CHy

wherain RZ, ™n” and "p” are as described for the compound

(X}

of general formula (L1}
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{b} reacting the compound of formula (¥} obtained in step

{a) with a deprotecting agent to obtain a compound of

formula {(XIi:
§
d i’GHz}J Ps”’

L‘T
NCHICHg (1

;

(¢} reacting of the compound of formula (XI} obtained in
{b) with & carboxylic acid anhydride of formula(IV):

g o

RS

./ﬁ'\
R O0 Ry,

or with a carboxylic acild halide of formula(V}
O

X7 TRy vy,

to obtain the compound of formula{lia},

0*7”“*

N

1
Sy N
m />'— O\,
e, {CHaJyCHg (714

TN
¥

wherein Rl is as described for the compound of formula ({I)
and X1 represents a bromine or chlorine atom.

In an optional embodiment, the process of obtaining
the compound of general formulsa {11} comprises the
following steps:

{d} reacting of a compound of foxmula (IX}

2]
'\(GHJ);: # i ® G Vi

0;,\%&;;&:\; 0~

N,

(1K}
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with thicurea regulting in the compound of formula (XIL)
AN
pe!

. N
G AN

s

Qf*w 2
P W

{(XI1}s

{&) reacting the compound of formula [(XII} obitained in

Ay

step {d} with an alkylating agenit resulting in the compound

of formula {(ZIT1)
N,
o Y-
Bt
PN
SGHg AN
s Ry
<, Ry N
L
F N (Gl -Gy (XITT)
wherein “n” is as described for the compound of formula

{£) reacting the compound obtained in {e} with a

deprotecting agent to obitaln a compound of formulas ¥IV:

H
FiGHYy AN

O\fs‘\\\ N\ -
s 78 XY
\*)ihi NOHglCOHy X

{g) reacting the compound of formula {(XIV) obtained in (L}

with a carboxylic acid anhydride of formuia {(IV)

L L
R 07 TRy (1yy

§
\

or with a carboxylic acid halide ¢f formula (V}
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&

P

X Ry,

v

to obtain the compound of formula{lIb):

- st N\
i! (C%Hz)p /A Rg

S
UL s
NCZ N iQHa%"Qﬁﬁ(

IIby.

Once again, it 1s noteworthy that the compounds of
formalas {TIa} and (I are an integral part of the
invention and are included in the compound of general
formula {(I). Similarly, the compounds of formulae {Ila) and
{IIb) ars an integral part of the invention and are
inciuded in the compound of formula (II}.

The carboezylic acld anhydrides used in the process of
obtaining the compound of formulae (I} or (II} comprise
commercially avallable compounds <r those synthetically
produced. Non—-limiting examples of carboxryviic acid
anhydrides which may be used in this invention includs
acetic, proplionic, bubtyric, orotonic, wvaleric anhydrides,
anmong others,

The carboxvlic acid halides emploved in the process of
obtaining the compound of formula (I} or (Il}, comprise
both the commercially available and the syntheticalily
prepared compounds. Non-limiting e=xampies of

acid halides include the chlorides and bromides of acetic,

propancic, putancic, valeric, cyclopropanecarpoxylis,
cyelobutanecarboxyvliic, cyclopentanscarpoxylic,
cyveclohexanecarboxyvlic, alpha-bromecacetic, alpha-

chilorcacetic acids, among others.
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Alkvlating agents are substances that transfer alkyl
groups between molecules. Thers are several alkylating
agents available in the market, as well as a varisty of
reactions used for this purpess. Non-iimiting examples of
alkyvlating agents used 1in the process described in this
inventicon correspond te alkyl halides, such as methyl and
ethyvl bromides or iodides.

Deprotection agents are chemleals used Lo remove

protecting groups. Protecting groups, in turn, are chemical

groups used to protect specific functions which, when
unmoedified, are likely to react or undergo altevation with
reagents usad for structural moedifications directed to
other positions of the molecule. In the present invention a

FS

non-limiting example of deprotecticon agent capable of
removing tha teri~butoxvcarbonyl protecting group from the
intermadiates (¥) and {(¥III} corresponds to trifiuorsacstic
acid.

In the present invention, a reducing agent has the
role of promoting the transformation of an arcomatic nitro
group into an amino group. Several reagents may be used to
promote this reduction. WNon-limiting examples of typical
reducing agents of aromatic nitro groups include iron or
tin in  hydrochleric acid medium, =zinc, several metal

catalysts, among others.

It 18 noteworthy that the present invention also

comprises isomers, tautomsrs, pure enantiomers, racemic
miztures and diastersomers of the compoun of gensral
formulas (I} oxr {II}, as well as mixturses therecf at any
ratios.

Depending on the medium used for crysitallization, the
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compound  of formulae {1 oy {11} may show different

aspects. Thus, the present invention alss comprises the

iy

W

amorphous  form, the solvates, hvdrates and polymorphs of
the compound of formulae {I} or (II}.
In order to exert its activity, the compcound of

a

formulae {I} or {II} should pe administered to an animal,

mammal, particularly a human, preferabliy as 3
pharmaceutical composlition, l.e., associated 8]

pharmaceutically acceptable vehicles which are acceptable
to each route of administration.
The  pharmaceutical compesitions of  the present

invention contain one or more comgounds herein propeosed, as

2]

active ingredient, assoclated with onE or more
pharmaceutically acceptable vehicles. The active ingredient
is commonly mixed, diluted or encapsulated with at least
cng vehicle. The final composition may be a capsule,
sachet, paper or other way of containment. When the vehicle
iz a2 diluent, 1t may be in solid, semi-scolid, or Liguid
form, acting as a carrier, ewxciplent or medium for the
active idngredient. Thus, the compositlon may be tablets,
pills, powders, sachels, suspensions, emulsions, solutions,
aesrcsols {in solid or ligquid medium), creams, hard or soft
capsules, suppositories, injections.

In  the present invention, it i1s considered a
pharmaceutically accegptable vehicle any substance other
than the compound of general formulae (I} or (II}, which
has been intenticonally added theretoe to produce a
pharmaceutical dosage form sultsble to a route of
administration. Non-limiting ewxamples of pharmaceutical

acceptable vehicle (szcipients) sultable for pharmacsutical
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compositions are described in Handbook of Pharmaceutical

4 ~ Sarfarasz

<

Manufacturing Formulations - Voi. I to & - 2
K. Niazi -~ (CRCPress and FRemington'’s  Pharmaceutical
Sciences, Mack Publishing.

Non-limiting examples of routes of administration of
the composition comprising the compound of general formulas
{1} o {113 are oral, parenteral, nasal; ragtal,
transmacosal and transdermal roubtes, oral administration
haing particularly preferred.

The therapeutic dose to be used with respect to the
compounds of the present invention should be planned and
calculated according to rvoute of administration chosen,
age, welght and condition of the patient and disorder
severity. Overall, the comgounds of the present inventiocon
are administered in therapeutically effective doses ranging
from about (0.1 mg to about 2,000 mg per day. Effective

dozes may be extrapclated from dose-response curves

obtained from in wi or animal models. Typically, the
physician will administer the compound to a suitable dosse
in order to achieve the expected effect.

The examples described in the experimental section are
intended to exemplifiy one of the several wavs of carrving

out the invention, but without limiting the scope thersof.

Example 1
N {2~ {2~sthoxy~&-methoxy-1H~benzimidazol~1~
yiyethyl)acetamids

O

~ M
/..‘Cl /".'\\\ B N"\

UL G;

h

Y

{110}
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(A} N~{Z~{{5-methoxy~Z-nitrophenyl}amino}ethyl}acetamide
In a 500ml reacteor egulpped with reflux condenser,

magnetic stirving and heating, Bﬂ»{Sume»;chuzm

nitrophenvyl}ethane~1l,Z2~diamine (&6.0g, Z2&.4mmol} {(Depreux KT

el., Synthetic Communicaticons 1884,

[y

ol. 2¢ {15}, pp. 2123~
132}, ethancli {200mi) and acetic anhydride {2.78ml,
29.2mmol) were added. The reaction medium was heated to a
temperature of 60°C and kept under stirring for 1 hour to
complete the reaction. The sethanol was roto-svaporated o
dryness and the residue dissolved in ohlovoform (400ml}.
The chlorcform solution was washed with 15% agqueocus sodium
carbonate soluticn {Z2=200mly. The organic phase was
separated, dried with magnesium sulfate and roto-evaporated
te yvield the title compound as a vellow scolid which was
used directly in the next step. (m=6.8g. Yield: 94.5%)

(B} N={2-{{Z2=-amino-S-nmethoxyphenyilamino)ethyliacetamide

In a 500ml reactor, Ne {Z={ {S=mathory=2~
nitrophenvlijamine)ethyl}acetamide {3.0qg, 11, 8mmol} and

~

methanel (300ml) were added. The mixture was heated to a
temperature of  approximately  45°C  under stirring  to
disscolve the solid. Then the solutilon was cooled Lo room
temperature and zinc powder {11.55g, 17Cmmel} and awmmonium
formate {5.61qg, 89, Jmmol) were added under vigorous
stirring. The mixture was kept under stirring for
approximately 1 hour and then gravity filltered. The
filtrate was roto-evaporated and the residus was extractsd
with dichloromethane {3z300ml). The combined organics were
washed with &M zguecus sodium hydroxide solution (2x500ml},
followed by satursted sodium chloride solution (400mly. The

organic phase was separated, dried with magnesium suliate
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and roto-evaporated yielding oil, which was used directly
in the next step. {(m=Z.4g. Yield: %1%}
{C} N~-{2~{Z-a2thoxy-o~methoxy~ilH-benzimidazci~i-
vilethyl)acetamide
In a 50 ml reactor containing N-{Z-{{Z-amnino-5-

methoxyphenyl)amine)ethyl)acetanmide (500mg, 2.24mmol), werse
added tTetrasthyl orthocarbonate (1.72g, 2. %Smmol} and
subsequently acetic soid {0.013g, ¢.216mmel}. The rsaction
was heated to 80°C and kept at this temperature for 30min.
Then the reaction medium was allowed o rebturn to room
temperature and  ethyl egther {Z5m1} Was added. The
pracipitated solid was filtered, washed with ethyl ether
{25mi} and purified by MPLL {(CHCL3:MeCH 2:1) resulting in a
white solid product. {(m=385mg. Yield: 6Z%}

HONMR (300 MHz, CHLOROFORM-d) Sppm 1.45 (t, J=7.08 Hz, 4
H} 1.82 {s, 3 H} 3.58 {g, J=5.89% Hz, 3 H} 3.83 {s, 3 H)
4,06 —~ 4.15 {(m, 3 H} 4.5 (g, J=7.08 Hz, 2 H} 5.77 {(br &, I

HY 8.72 {8, 1 HY £.75 - 6.80 (m, I H} 7.40 {d, J=8.57 Hz, 1

Yo NMR (75 MHz, CHLOROFORM-d) Spow 14.71 {s, 1 ) 22,10

{5, 1 ) 38,89 (s, 1 C} 41.23 {8, 1 €

Nz
p—
&4
3y
B
fw
i
Al
[
T3
Neans
N
Sy
N
bl
Y]

{s, I C} 33.51 {s, 1 C} 108.24 (s, I C} 118.07 (s, I T}

134.05 (s, 1 C} 134.35 (s, 1 C) 155.55 {5, 1 C} 1I38.78 (=,

N {2~ {Z=~athozy~b-methoxy~1H~benzimidazol~1~

vilethyl)propiconamide
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O
A

H

T e
N Y
s

)

{112}

(B N={2={{Z=mathoxy=-2-nitrophenvl}aminc)ethyl}propionamide

In a 100ml reactor with magnetic stirring, Ni={5-

methoxy-2-nitrophenyl}ethane-1,2~diamine {(1g,4.73mmol),

dichloromethane {50ml) and triethylamine (§.67ml, 4.81mmol)
ware added. The reaction medium was kept under stirvring and
a sasolution of propilonyl chiloride {0.42ml, 4.80mmel}) din
dichloromethans {(10ml} was slowly added through an addition
funnal. The reaction medium was kept under stirring at room
temperature for 2 hours. After the completion of the

reaction, 20ml of 10% agqueous hydrochloris acid solution

3

{Z0ml} were added. The dichioromsthanse was separated and
the agusous phase exitracted with dichloromethane {Zx20ml}).
The organic phase was washed with 5% aguecus bilcarbonate
solution (100ml} and saturated sodium c¢hloride solution
(100ml). The organic extrasct was separated;, dried with
anhydrous magnesium sulfate and roto-evaporated, vielding a
vallow solid product which was used directly in the next
gstep. {(m= 1.1l4g. Yield: 20%;

{(BY N~ {2~ { {Z~amnino~S-methoxyphenyl}aminclethyl} propicnamide

N (2= { {b-methoxy=-2Z-

nitrophenyl)amino}ethyl)propionamide {0.56g, 2.10mmol} and
methanol {(50ml) were added to a 100ml reactor. The mixture
waz heated to a temperature of approximately 45°C under
stirring to dissolve the solid. Then the solution was
cooled to room temperature  and  zine  powder {2.04q,

31.2mmol) and ammonium formate {0.9%g, 153.7mmol) were added
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under  vigorous stirring. The mixture was kept underx

stirring for approeximately 1 hou and then gravity
filterad. The filtrats was roto~evaporated and
dichloromethane (300ml} was added to the esidue. The

mixture was kept under stirring to extract the product,
filtered, washed with &M aqueocus sodium hydrozide solution
{(Z2z2200ml), followed by saturated szodium chloride solution
{300ml). The organic phase was separated, dried with

magnesium suliste and roto-evaporated to dryness vielding
oil, which was used directly in the next synthetic step.
(m=0.453¢g. Yield: 90%)

{CYN= {2~ {Z~athoxy~G~mathoxy~1H~baenzimidazol~I~yliethyl)

propionamide

In a 50mi reactor containing N~ {Z~{{Z-amino=i~
maethoxyphenvliamine)ethyl)proplionamide  {4530mg, 1.%Cmmel},
tetraethyl orthocarbonate {1.48qg, T.5%mmel) and

subsequently acetic acid (0.011lg, G.18%mmoljwere added. The
reaction was heated to B80°C and kept at this temperature
for 30min. Then the reaction medium was allowed to return
to room temperature and ethyl ether {25ml) was added. The
precipitated solid was filtered, washed with ethyl ether
{25ml} and purified by MPLC {(CHCL3:MaCH 9:1) resulbting in a

white solid product. {(m=30%mg. Yield: 56%}

Example 3
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N (2= {2~agthoxy~G-methoxy~1H~benzimidazol~1~

vi)ethyl)butyramide

~ ;
O AN
| f Q)
" q }
rs

{113}

(&) N-{Z-{{S5-methoxy-Z-nitrophenyl)aminc)ethyilbutyranids
In a 100ml reactor with magnetic stirring, Ni={5-

methoxy=2-nitrophenylethane~1, Z=diamine {ig, 4,7 3mmol},
dichloromethane {50ml) and triethylamine ({.¢7ml, 4.30mmol)
were added. The reaction medium was kept under stirrving and
a solution of butanoyl chioride (0.4%mi, 4.73mmol) in
dichleoromethane {10ml}] was slowly added through an addition
funnel. The reaction medium was kept under stirring at room
temperature for 2 hours. After the completicn of the
reacticon, 10% agquecus hydrochloric acid solution (10ml) was
added. The dichloromethans was separated and the agueous
phase extracted with dichicromethane {(2x20ml). The organic
phase was washed with 5% aguecus bicarbonate solution
{100ml) and saturated sodium chloride solution (100ml). The
organic extract was separated, dried with anhydrous
magnesium sulfate and roto-evaporated, vielding a vellow
solid product which wag used directly in the next gtep. (m=
1.17g. Yield: BB%)
{(BIN={Z2—{ {Z-anino~5S-methoxyphenyl}aminc)ethyvlibutyramide

N {Z={ {b-methoxy~Z-nitrophenyi}amino}ethyl;} bkutvramids
{0.51g, 1.81lmmcl) and methanol (50ml) were added to a 100ml
reactor. The mixture was heated to a temperature of

A

approximately 45°C under stirring to dissolve the solid.

Then the solution waz cooled to room temperaturs and
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powderad zing {1.76qg, 26, Smmol)} and ammoniun formate
(3.86g, 13.ommol} were added under vigorous stirring. The
mixture was kept under stirring for approximately 1 hour
and then gravity flltered. The filtrate was roto-

evaporated, the residue sextracted with dichloromethane

{300ml), washed with &M aguecus sodium hydroxide solu
{(Z2z200ml), folilowed by saturaited agusous sedium chlorids
solution (300ml). The organic phase was separated, dried
with magnesium sulfste and roto-evaporated to dryness
vielding oil, which was used directly in the next step of
synthesgis, {(m=0.40g. ¥Yield: B7.8%)
(Y N~ {2~ {Z=athoxy~o~nethoxy~iH-benzimidazol~1~yllethyl)
In a 50mi reactor containing N~ {Z~{{Z-amino=i~
mathoxyphenvliiamine) ethyl)butyramide {4G0mg, 1.5%mmol}
tetraethyl orthocarbonate {1.22q, 6. 37mmael) and
subsequently acetic acid (0.010 g, 0.15%mmol} were added,
The reaction was heated +to 80°C and kept at this
temperature for 30min., Then the reaction medium was allowed
to return to room temperature and ethyvl ether {(20ml) was
added. The precipitated solild was filtered, washed with
athvl ethey (20ml) and purified by MPLC (CHCL3:MaOH 9:1)
resulting in a white solid product. {(m= Z5Bmg. Yield: 353%)}
‘H ONMR (500 MHz, CHLOROFORM-d) dppm 0.81 {t, J=7.38 Hz, 3

HY 1.46 {t, J=7.08 Hz, 3 H} 1.57 - 1.67 {m. 3 H} 2.05 -

Example 4
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N (2= {2~agthoxy~G-methoxy~1H~benzimidazol~1~

vilethyl)cyclopropane carbozamide
3

0

Ny
SN H
L
/

(&) N-{Z-{{S-mathoxy=-2Z~

-

nitrophenvlijamine)ethyl)cveciopropanecarboxamids

In a 100ml reactor with magneitic stirring, Nl=- {5=-
methexy—-2-nitrophenyvl) ethane-1,2-diamine {lg, 4.73mmol},
dichloromethane {50ml} and triethyvliamine {(0.67ml, 4.80mmol)
ware added. The reaction medium was kepit under stirring and
a solution of covcoleopropanecarbonyl chlovide {(.43ml,
4,7 3vmol) in  dichloromethana (10ml} was slowly added
through an additieon funnel. The reactlion medium was kept
under stirring at room temperature for 2 hours. After the
completion of the reaction, 10% agueocus hydrochloric acid
solution {i0ml} Was added. The dichloromethane was
separated and the aguacus phase extracted with
dichloromethane (2xZ0ml}. The organic phase was washed with
5%  agueocus bicarbonate solubtilon {100ml) and saturated
gsodiuwm chlovide solution {100ml). The crganic extract was
geparated, dried with anhydrous magnesium sulfate and roto-
evaporated, vielding a yvellow solid product which was used
directly in the next step. {m=1.17g. Yield: BH.5%}

(B} N~ {2~{{Z2-aminc-5-methoxyphenyvl)anino)ethyl}cvcliopropans

carboxamide

In a 200ml reachtor, Ne (2= { {h=mathoxny=&=
nitrophenvl)amino}ethvl)oyvcliopropans carboxamids {0,749,

2.83mmol) and methancel {70ml) were added. The mixture was
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heated to a temperature of approximately 45°C undery
stirring to dissolve the solid. Then the scolution was
cooled to room temperature and powdered zinc {Z.78qg,
42.5mmcl) and ammonium formate {(1.34, 22.3mmol) were added
under vigorous stirring. The mixture was kept under
stirrving for approximately 1 hour and then gravity
filtered,. The filtzrate was roto=-evaporated and
gichloromethane {(300ml} was added to the residus. Thse
mizture was kept under stirring to eztracht the product,
filtered, washed with &M aquecus sodiunm hydroxide solution
Z2x150ml), followed by saturated sodium chloride solution
{150m1). The organic phase was sgeparated, dried with
magnasium sulfate and roto-aevaporated to drvness vielding
oil, which was used directly in the next step of synthesis.
(m=0.64qg. Yield: 90.8%)
(¢} N- {2~ {Z-pthoxy=~6~nethoxy~iH-benzinidazcli~i-yljethyl)}
cyveclopropaneg carboxamide

In 3 50ml reactor containing N={2={{Z=anino=5=
methoxyphenyliamine)ethyl}eyclopropanse carbozamide {500mg,
2.01mmol) ., tetraethyl orthocarbonate {1.54g, 8.0Ilmmol} and
subsequently acetic acid (0.012g, §.201lmmoljwers added. The
reaction was heated to 80°C and kept at this temperature
for 3Cmin. Then the reaction medium was allowed to return
to room temperature and ethyl ether {25ml) was added, The
precipitated solid was filtered, washed with ethyl ether
{25mi} and purified by MPLC {CHCL3:MelH 2:1) resulting in a
white solid product. {(m=350mg. Yield: 57.5%}
‘HONMR {500 MHz, CHLOROFORM-G)} &Sppm G.&67 - 0.77 (m, 2 EH)}
.80 - 1.03 fm, 2 H}y 1,18 - 1.34 {m, 1 H} 1.45 (&, J=7.10

~

Hz, 32 H} 3.61 f{qg, J=5.35 Hz, 2 H} 3.83 (&, 3 H} 4.10 {t,



£
(e
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J=5.65 Hz, 2 H}) 4.51 (g, J=7.02 Hz, 2 H} 5.96 (by s, 1 H

6.71 {d, J=2.29 Hez, 1 H} €.78 (dd, J=8.7¢, 2.44 Hz, 1 H)}
7.40 {d., J=8.54 Hz, I H)
Example 5
N {2~ {2~ethoxy~6-methoxy~1H~benzimidazol~1~ylisthyl)
cyvelobutanecarbozanide
O
HN
A
{
O N
| 70
N
/
{126}

{AY N-{Z-{{5-mathoxy-2~
nitrophenvyl}amine)ethyl)cyvocicbutanscarboxamide
In & 100mi reactor with magnetic stirring, Ni={5-

methoxy-2-nitrophenyl)ethane~1,2~diamine {ig, 4.7 3mmol},

>

dichloromethane {(50ml) and triethvliamine {(0.67Tml, 4.80mmol)

.

were added. The reaction medium was kept under stirring and
a solution of  oyclobutanscarbonyl chioride (G, 54ml,
4.7 3mmol) in  dichloromethane {10ml} was slowly added
through an addition funnel. The reaction medium was kept
under stirring at room temperature for 2 hours. After the
completion of the reaction, 10% aguepus hydrochioric acid
solution {10ml} was  added. The dichloromethana was
separated and the agueous has was extracted with
dichloromethane (2xZ0ml}. The organic phase was washed with
5% aguecus pbicarbonats solution {180ml}) and saturate

sodium chloride solution {100ml). The organic sextrach was
separated, dried with anhydrous magnesium sulfate and roto-

gvaporated rielding a vellow solid product which was used
& 12 = &
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dirvectly in the next step. {(m=1.25% g. Yield: 204

X
o
L

{(BYN—{Z-{{Z~-aminp~5~
methozyphenyl}aminofethylleoyciobutanecarboxamide
in a 280ml reactor N (2= { {S~methoxy=2=~

.

nitroghenyl}anine)ethyl) cyclicbutanscarboxamide G.785g,

.
)

2.68mmel) and methanol {60ml) were added. The mixture was
heated to a temperature of approzimately 45°C  under
stirring to dissolve the solid. Then the sclution was
cooled to room temperature and 2.80g of powdered zinc
{(2.60g, 32.8mmol) and 1.26g of amwmonium formate (1.26g,
20.0mnol) wers added under vigorous stirring. The mixture
was kept undey stirring for approximately 1 hour and then
gravity £filterved. The filtrate was roto-evaporated and
dichloromethane {300ml}) was added to the residue. The
mixture was kept under stirring to extract the gproduct,
filtered, washed with €M aquecus sodium hydroxide soluticon
{(2x150ml), followed by saturated sodium chloride solution
{150ml). The organic phase was separated, dried with
magnesium sulfate and roto-evaporated fo dryness yielding
oil, which was used directly in the next step of synthesis.
{m=0.064dg. Yield: 90.8%)
CYN~{Z= {Z=ethony~&-methoxy~1lH~benzimidazol-1~
vijethyl)eyclebutanecarboxzamide

In & 50mi raactor containing N-{2~{{2~aminc-
methoxyphenyllamino}ethyl}cyciobutanecarboxamide {880mg,
2.28mmel), tetraethyl orthocarbonate {1.73g, 9.1limmcl} and
subseguently acetic acid (0.01l4g, 0.23mmol) were added. The
reaction wasz heated to H0°C and kept at this temperature
for 30min. Then the reactlon medium was allowed to return

to room temperature and ethyl ether {(30ml) was added. The
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precipitated solid was filtered, washed with ethyl ether
{30mi} and purified by MPLL {CHCL3:Me(H 2:1) resulting in a

white solid product. {(m=30Z2mg. Yield: 50%}

“H ONMR {500 MHz, CHLORCFORM-dJ)} dppm 1.47 {t, J=7.10 Hz, 3
HY 1.77 - 1.87 dm, Z2 H} 2,04 - 2.11 (m, 2 H} 2.17 - 2,25

{m, & H}) 2.85 - 2.5%2 {m, 1 H} 3.60 (g, J=5,85 Hz, Z H} 3.83
{fs, 3 H}) 4.11 (t, J=5.80 Hz, 2 H) 4.55 (g, J=7.,17 Hz, 2 H)
5.54 (br s, I H} €.71 {d, F=2.28 Hz, 1 H} 6.78 ({(dd, J=8.70,
Z2.44 He, 1 H} 7.41 {d, J=8.70 Hz, 1 H)

Example 6

W= {2~ (Z—athoxy-b~methoxy~1H-benzinidazol~1-

vitethyl)oyelopentane carboxamide

(&) N-{Z2-{{5-methoxry-2Z~

-

nitrophenyliamine}sethyl)cycliopentane carbozamide

Ni=-{S=-methoxy=-2-nitrophenvljethane-1i,2-diamine {ig,
4.7 3mmol), dichloromethane {50ml) and triethyvlamine

0.67ml, 4.80mmol) were added to a 180mlreactor with

o

magnetic stirving., The reaction medium was kept under
stirring and a sclution of coyclopentanecarbonyl chlorids

{(0.585ml, 4.73mmel) in dichloromethans (10ml) was slowl

e

added through an addition funnel. The reaction medium was
kept under stirring at room temperature for 2 hours. After
the complistion of the reaction, 10% agueous hydrochloric
acid soluticn {(i0ml) was added. The dichloromethane was

zeparatead and the agueous phase extracted with
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dichloromethane {(Zx20ml}. The organic phase was washed with
5% agueous hicarbonate solution {180ml) and saturated
gsodiuwm cohiloride sciution {100ml}. The crganic extract was
separated, dried with anhydrous magnesium sulfate and roto=-
evaporated, yielding a yesllow solid product which was used
directly in the next step. {(m=1l.2g. Yiseid: 83%)
{(B) N={2~{{Z=amino=-S-methozyphenyilaminoethyl)
cycelopentang carboxamide

In a  50ml  reactor N-{2-{{S-methoxy-2-nitrophenyl)
aminolethyvliovelopentane  carbeoxamide (0.100g, 0.3Z25mmol)
and mathanol {(20ml) were added. The mixture was heated to a
temperature of  approximately 45°C  under stirring o
dissolve the solid. Then the solution was cooled to room
temperature and zinc powder {0.317g, 4.85mmol) and ammonium
formate (0.153g, 2.43mmol) were added under vigorous
stirring. The mwmixture was kept urnder stirring for
approximately 1  Thour and then gravity filtered. The
filtrate was roto-evaporated and dichloromethans {1060ml)
was added %o fthe residus., The mixture was kept undex
stirving to extract the product, filltered, washed with &M
aguecus  sodium hydroxide solution {(Z2x500ml), followed by
saturated sodium chleoride soluticn (50ml). The organic
phase was separated, dried with magnesium sulfate and roto-
avaporated to dryness yielding oil, which was used directly
in the next step of synthesis. {(m=0.082¢g. Yieid: 50.8%)
(CIN=- {2~ {Z2~athoxy-&-methoxy-1lH~benzimidazol~1~
vilethyl)cyclopentane carboxamlds

In a 10ml reactor containing N={2={{2=~amino~5H~-
mathoxyphenyl)amino}ethyvl)evelopentane  carboxamide (82mg,

0.2%6mmol}, tetrasthyl orthocarbonate {(0.227g, L.L18pmmol)
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and subseguently acetic acld G.0018g, 0.030mmol} were
added. The resaction was heated to 80°C and kept at this

temperature for 30min. Then the reaction medium was allowed

n

to return to room temperature and ethyl ether (bmi} was
added. The precipitated solid was £iltered, washed with
ethyl ether (Sml} and purified by MPLC (CHCLl3:MeCH 9:1)

resulting in 3 white solid product. {(m=48%mg. Yield: 50%).

H ONMR (500 MHz, CHLOROFORM-d) Sppm 1,41 - .80 (m, & H}
1.63 - 1.83 {(m, 9 H} 2.35 - 2.44 ¢m, 1 H} 2,60 {g, J=5.,85

Hz, 2 H} 3.82 (&, F H} 4.10 (&, J=5.80 Hz, 2 H} 4.54 iy,
J=F.17 He, 2 H} 5.62 {(br &, 1 H) .71 {(d, J=2.29 Hz, 1 H}
5.77 {(dd, J=8.54, 2.44 Hz, 1 H} 7.40 {(d, J=8.70 Hz, I H)
Example 7

N {2~ {2~sthoxy~&-maethoxy~1H~benzimidazol~1~

vitethyl)cyclohexane carboxamiie

HN”{7/ﬂ>

{129)
(A} N-{Z-{{5-methozy-Z-nitrophenvyl)anino)ethylioycliohexane
carboramide
Ni~{5-methoxy-2-nitrophenyl)ethane~1,2~diamine {1lg,
4,7 3mmol) , dichloromethane {50ml) and triethylamine

(0.987ml, 4.80mmel) were added to a 100mireactor with
magnetic stirring. The reaction medium was kept under
stirring and a solution of {(.64mi of cyclohexanecarbanyl
chloride {0.64ml, 4.73mmol) in dichloromethane {10ml) was
slowly added through an addition funnel. The reaction

medium was kept under stirring at room femperature for 2
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hours. After the completicon of the reactlon, 10% aguaous
hydrochloric acid solution {10ml} wWasg added, The

dichleromethans was separated and the agueous phase
extracted with dichloromethans {(2xZ0mli}. The organic phase
was washed with 5% agueous bicarbonate soluticon {100ml) and
saturated sodium cohloride solution (i00ml). The organic
extract was separated, dried with anhydrous magnesium

sulfate and roto-evaporated, vielding a vyellow sclid

product which was used directly in the next step. {wm= 1.3g.

(B} N-{Z-{{Z-amino~5S-mathoxyphenvl)amino}ethyvi)cyclchexane
carbozamide

I a 50ml reactor, 0.100g of N~{Z~{{5-methoxy-2-
nitrophenviiamine)ethyl)cvcichexans  carboxamide (G, 100qg,
0.311mmel} and methaneol {(20ml) were added. The mixture was
heated to a temperaturs of approzimately 45°C  under

stirring to dissolve the solid. Then the s=zolution was

>
o]
o

cooled to room temperature and powdsred zinc (8,03

-

4. 85mmoel)  and ammonium  formate (0.147g, 2.33mmol) were

added under vigorous stirring. The mixture was kept under

stirrving for approximately 1 hour and then gravity
filtered. The filtrate Was roto-avaporated and

dichloromethana {100ml} was added to the residue. The
mixture was kept under stirring to extract the gproduct,
filtered, washed with &M aquecus sodium hydroxide solution
{2x50ml}y, follicowsd by saturated scdium chiorids solution
{(50ml}. The organic phase was separated, dried with

magnesium sulfate and roto-evaporated Lo dryness yielding

oll, which was employed directly in the next step of
synthesis., {(m=0,082 g. Yield: 80%;
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{CYN= {2~ {Z~athoxy~C~methoxy~1H~benzimidazol~1~
vilethyl)cyclohexane carboxamide

In A 10mi reachor containing N~ {2~ {{Z-anino-5~
methoxyphenvliaminc)ethyl)cyclchexans carboxamide {8&mg,
0.281lmmol}, tetraethyl orthocarbonate (0.218g, 0.113mmol)
and subseguently acetic acid (C.0017g, 0.0Z8mmol} were
added. The reaction was heated to 80°C and kept at this
temperature for 30min, Then the reaction medium was allowed
to return to room temperature and ethyl ether {(Sml) was
added. The precipitated solld was filtered, washed with
ethvl ether (5ml}! and purified by MPLC (CHCI1Z:MeOH 2:1)
resulting in a white scolid product. {(m=53.4mg. Yield: 55%)
‘H ONMR {500 MHz, CHLOROFORM-d} JSppm 1.28 - 1.48 (m. 5 H)

cB37 -~ 1,868 f{m, 1.97 (tt,

B,
b nd
3
-
Y
5
Oy
e
i
Y
i
(el
ey
&
Y
by
ot
o

(i, J=2.29 Hz, I H) &.77 (dd, JI=8.70, Z.44 Hz, 1 H} 7.41
{d, J=8.70 Hz, 1 H}
Example 8
N {3 (Z=ethoxy~G-methoxy-1H~-banzimidazol~1l~yv1lipropyl)
acetamide
Q>M«
#[MNH

0O
}

EAS

Q.

-

Y

\T/ AN
C

{120}

(A} N={3=~{{E~methoxy~Z-nitrophenvli)amine)propyl)acetamide
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In a 100ml reactor,3-chloro~d-nitreoanisocle {7.00qg,
37.3mmol), 1,3-propyvlene diamine {(37ml, 43%mmol)}) and cupric
bromide {3.5g, 15.7mmcl) were added. The reaction medium
wag kept under stirring and heating at &0-~85°C for 4 hours.
After cocling, the reaction medium was diluted with water
{140ml) and extracted with cohioroform {3xZ220mly. The
organic phases were combined and washed with water {(300ml}
The chloroform was drised over magnesium sulfate and zoto-
avaporated to dryness yvielding oil, which was dissolved ir
ethanol {300miy . To this  solution was  added acetic
anhydride {(4.2ml, 44.1lmmol), the reaction medium was heated
o 607C and kept under stirring for 1 hour. Then the

athanol was rotg—evaporated to dryness and the resulting
oil dissolived in ethyl acetate. This solution was washe
with 15% agueous sodium carbonate solution, the acetate
phase separated, dried with anhydrous magnesium sulfate and
roto-avaporated to vield a vellow oil product which was
uged directly in the next step. {(m= 8.2g. Yield: H2%)

{(BIN=- {3~ {{E-amino~S-mathoxyphenyl}amino)propvli)acetanide

In & 200ml raeactor, Ne {3 ( {D—methoxy=—=2-
nitrophenvliamino}propyllacetamide {1.0g, 3. Tdmmel) and

methanol  ({(50ml) were added. The nmizture was kept undser
vigorcous stirring and powderad zinc {3.653g, 55.8mmcl)] and
ammonium formate (1.77g, 28.1lmmel) were added. The mixture
was kept under stirring for approximately 1 hour and then
gravity filtered. The filtrate was roto-evaporated and
dichloromethanse (300ml} was added to the zresidue. The
mixture was KkKept under stirring to extract ths product,
filtered, dichloromethane was washed with &M aguecus sodiunm

hydroxnide solution {(Zx130ml), followed by saturated sodium
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chloride scolution {130ml). The organic phase was separated,
dried with magnesium sulfate and roto-evaporated to dryness
vielding oil, which was used directly in the next step of
synthesis. {(m=0.87g.Yield: 958%)
{(CI N~ {3~ {Z~ethoxy~&~methoxy~1H~benzimidazol~1~ylipropyl}
acetamide

In =) 50mi reactor containing N={3={ {Z=anino=-5=-
methoxyphenyliamine)propyl)acetanids {500mg, 2., 1 0mmal),
tetraethyl orthocarbonate {1.62qg, 8.4mmol) and subseqguently
acetic acid {(0.013g, C.210mmol) were added. The reaction
was heated to 80°C and kept at this temperature for 30min.
Then the reaction medium was allowed to return to room
temperature and ethyl ethsr {Z5ml} waz added, The
pracipitated solid was filitered and washed with ethyl ether
{25ml}. The product was purified by MPLC (CHC1l3:MeOH 9:13)

resulting in a white solid product. {(m=356mg. Yield: 358%)

H
5

-

I NMR {300 MHz, CHLORCFORM-d} Sppm 1.49 (&, J=7.12 Hz, 3
HY 1.83 - 2.08% {m, 5 H} 3.25 {g, J=6.68 Hz, 2 H} 3.75
4,08 {m, & H} 4.5% {q, J=7.08 Hz, 2 H} 5.5% {(br =, 1 H}
6,68 {(d, J=2.28 Hz, 1 H) &.78 {(dd, J=8.¢64, 2.44 Hz, I H)}
T.42 {4, J=8.&4 Hz, 1 H};

¢ NMR {75 MHz, CHLOROFORM-d} dSppm 14.78 (s, 1 C} 23.28

{5, 1 Q) 28.56 {5, 1 C} 36.85 (s. I C} 38.50
i

Ne={3= {2, é~dimethoxy-LiH~benzimidazol-1-vi} propyvi} acetamide

O,

r

O N

P
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{140}

In A 50mi reachor containing N~ {3~ {{Z-anino-5~
methoxyphenvliamincpropyl) cetamide {(Example & {B}}
(400mg, 1.6%mmol}, tetramethvlorthocarbonate {%2g, 6.74mmol)
and subseguently acetic acid (0.010g, 0(0.1&6%mmol} were
added. The reaction was heated to 80°C and kept at this
temperature for 30min, Then the reaction medium was allowed
o return to room temperature and ethyl ether (25ml) was
added. The precipitated solld was filtered, washed with

ethvl ether (25ml) and purified by MPLC (CHCL3

we

MeCGH 2:1)
resulting in a white scolid product. {(m= 27Img. Yield: 58
H NMR {300 MHz, CHLOROFORM-d} Sppm 1.%2 - 2.08 (m. 5 H)

3.26 {g, J=6.72 Hz, 2 H} 3.75 - 3.

{ddd, F=8.68, 2.44 Hz, 1 H} 7.43 {d, J=8.62 Hz, 1 H};

“OONMR (7S5 MHz, CHLOROFORM-d) Sppm 23.26 {s, 1 C} 28.867
s, 1 C} 37.00 (s, 1 C} 38.68 (s, 1 C} 56.03 (s, 1 C} 57.17
{5, 1 €} 83.81 (e, 1 C} I08.75 (s, 1 <} 118,182 (s, 1 C}

i34.06 {5, 1 C} 155.42 (s, 1 <) I57.32 (s, 1 C} 170.21 {:

P4

Example 10

N=-{2~{2, é~dimethony~1H-benzimidazol~l-yliethyliiacetanide

7
H J\
P

NN
P .E\,]f}-g\
(118}
In a 50mi reacto containing N~ {2~ { (Z~amino~5~

methoxyphenyvl; amino}ethyl}acetamide {(Example 1 {8} )
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{550mqg, 2. 48mmol), tetramethylorthocarbonate, {1.34qg,
9.85mmel) and subseguently acetic acid (0.015g, 0.250mmol)
were added. The reaction was heated to 80°C and kept at
this tenmperature for 30min. Then the reactlon medium was
allowed to return to room temperature and ethyl ether
{22ml} was added. The gprecipitated solid was filtered,
washed with ethyl ether {Z5ml} and purified by MPLC
{CHCIZ:MeOH  9:1)  resulting in a white solid product.
{m=34dmg.Yield: 53%;}

‘HONMR (300 MHz, CHLOROFORM-d} Sppa 1,82 {8, 3 B} 3.57 {g.
J=5.82 Hp, 2 H) 3.83 (s, 3 H} 4.06 - 4.13 {(m, 5 H} 5.83 (br
5, 1 Hp 6.72 {(d, J=2.868 Hz, I H} 5.75 - ¢6.81 {m, 1 H} 7.40

{d, J=8.62 Hz, 1 H};

L3

B NMR (75 MHz, CHLOROFORM-d) dppm 23.13 (s, 1 C} 38.9

o,
[}
T
foms
9]
pa—
o,
bt
S5
oy,
.y
0
Y
b
Oy
N
(&
L
o
O
P,
&)
Y
forss
]
Py
i
3
P
N
-~
5}
3
fout
y
s
Loy
9%
o,
£

(s, 1 €} 108.32 (s, I C) 1i&.1¢6 (s, 1 C} 133.82 (s, 1 C)
134.586 (s, 1 C} 155,61 (s, 1 C} 157.24 ¢s, 1 C} 170.86% (s,
o

Example 11

N {Z2=~{2, t~dimaethoxy~1H~benzimidarol~-1~vijethyl)propionamide
Y b

3
e

f’f
PRGN N
\E an
e ¥ 5\

{138}
In & 50mi raactor containing N~{2~{{2~aminc-5-
methoxyphenyl}amino}ethyl)propionamide {Example 2 (B}

{200mg, O.84mmol}, tetramethyiorthocarbonate{f.400g,

3.37mmol) and subseguently acetic acid (0.010g, 0.167mmol)
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were added. The reaction was heated to 80°C and kept at
this temperature for 30min. Then the reaction medium was
allowed to return to room temperature and ethyl ether
{(10ml} was addsd. The gprecipitated sclid was filtered,
washed with ethyl ether {10ml} and purified by MPLC
({CHCI3:MeOH 9:1} resulting in a white solid preoduct. {m=
lZ3mg. Yield: 55%;

‘H ONMR (500 MHz, CHLOROFORM-d} Spom 1.10 (&, J=7.63 Hz, 3

HY 2.13 (g, J=7.63 Hz, 2 H} 2.58 (g, J=5.85 Hz, Z H} 2.6#%

3.88 {(m, 3 H} 3.87 - 4.17 {w, 5 B} 5.¢6¢ {(br s, 1 H} &.71
{(d, J=2.44 Hgz, 1 H} £.78 {dd, J=8.54, 2.44 Hz, 1 H} 7.4Z2
(i, J=8.70 Hz, 1 H}
Example 12
N~ {2, o~dimethoxy=~1H~benzimidazol~l~yl}iathyl}butyramide
O
HN j.w\
///
prs N
L
(139
In a 10mi reactor containing N~ {2={ {(Z~aming~5=
maetheoxyphenyvliaminolethylibutyramnide {Example 3 {B})
{100mg, 3.398mmol) , tetramethylorthocarbonate (0. 217g,

1.53%mmol) and subsequently acetic acld (0.024g, 0.0398mmol)
were added. The reaction was heated to 80°C and kept at
his temperature for 30min. Then the reaction medium was

allowed to return to room temperature and ethyl ether {Hml)

o

was added. The precipitated solid was filtered, washed with

£

ethyl ether {(bml} and purified by MPLC (CHCL3:MeOH 9:1)

resulting in a white seiid product. {(m=5>.&mg. Yield: 48%)
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HONMR {500 MHz, CHLOROFURM-d) Sppm 0.581 {t, J=7.40 Hz, 3
HY 1.8 - 1.75 {m, 2 H} Z2.08 {t, J=V.55 Hz, 2 H} 3.

4
3.64 (m, 2 H} 3.71 - 3.88 {(m, 3 H} 4.04 - 4.17 {(m, & H}

5.85 {(br s, 1 H} 6.72 {d, J=2.44 Hz, 1 H} 6.78 f{dd, J=8.70,
Z.44 Hez, 1 H} 7.42 {d, J=8.70 Hz, 1 H}

Example 13
N={l={2=Ethoxy=¢-methozy~1H~-benzimidazol-1-vl}propan~2~-

yvi)acetanide

() N~ {5-methoxy-Z-nitrophenyl)propane-1,2-diamine

In a 10ml reactor with magnetic stirring,3-chloro-4-
Nitreanisole {0.5g, 2.¢7mmol), 1,2-propanediamine {3ml,
35.2mmol) and cupric bromide {(0.250g, 1.1lZmmollwere added.
The reaction medium was kept under stirring and heating at

50-65°C for 1 hour. After cooling, the reasction medium was

A

ot
-
o

water and extracted thres

diluted wi
chloroform. The organlc phases were combined and washed
and roto-evaporated to dryness resulting din a vyellow
colored solid which was used dirsctly in the next steg.
{m=0.60 ¢g. Yield: 100%)
(BN~ {1~{{5~methory~Z-nitrophenyl}amninc}propan-2-
vi)acetamide

i a 50mi raactor Ni-{b~methoexy~Z~nitrophenyl}
propane-1, 2-diamine {0.60g, 2.&87mmol), =thancl (40ml) and

<]
acetic anhydride {0.254ml, 2, &7Tmmel)  were added. The
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reaction medium was heated to 60°C and kept under stirring
for 1 hour. Then the ethancl was evapcrated to dryness and
the resulting oll dissolved in ethyl acetate and washed
with 15% scdiuvm carbonate solution. The organic phase was
separated, dried with magnesium sulfate and roto-evaporated

resulting in a vyellow solid product, which was employed

-5

dirvectly in the nezt step. {(m= 0.5b5g. Yisid: 77%)
(C) N-{i-{{Z-amino-5S-methoxyphenyl)amino)propan-2-
vi)acetamide

In A A00ml reactorn, N {1~ { {S~methogy~2-
nitrophenyl}laninofpropan-2-ylyacetamnide {0.535g, 2.C00mmeol)
and methancl {(35ml} were added. The svystem was kept under
stirring with heating between 40 and 50°C until complete
dissclution of the solid. Then the reacticn medium was
coclad to room temperature and powdered zinc  (2.0g,
3. 6mmol) and ammonium formate (0.%7g, 15.4mmoel} were added
under vigorous stirrving. The resulting mixture was Kkept
under stirring for approximately 30 minutes and then
gravity filtered. The filtrate was roto-evaporated and the
raesulting  residue  was  extracted with dichloromethans
{300ml) ., The dichloromethans was washed with &N sodium
hydroxide solution {2z2200mls and sodium chloride
solution{300ml). The organic phass was separated, dried
with magnesium sulfate and roto-evagorated vyielding the
product as oil, which was used directly in the next steg.
(=0, 41lg Yield: 84%)
(D) N-{i-{2-Ethoxy-6-nmethozyv~1H~benzimidazoli~1~yl}propan-2~
vilacetamide

In & 50ml reactor containing N-{l-{{2-amino-5—-

methoxyphenylianine)propan-Z-vl}acetamide {4G0myg,
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1.6%9mmol), tetraethyl orthocarbonate {1.3g, §6.7mmol} and
subsequently acetic acid {(¢.010g, ¢.3i6S%mmol} were added,.
The reaction was heated to 80°C and kept at this
temperature for 30min. Then the reaction medium was allowed
te return toe room temperature and ethyl ether {2iml) was
added. The precipitated scolid was filtered, washed with

ethyl ether (2bml) and purified by MPLC {(CHCL3:MeCH 2:1)

e

.

resulting in a white solid product. {(m= 240mg. Yield: 4%%)
‘H ONMR (500 MHz, CHLOROFORM-:i) Spram 1,18 {d, J=6.87 Hz, 3
HY i.44 - 1.54 {m, 5 R} 1.54 (s, 3 H} 3.83 ~ 3.30 {m, 4 H)
3.87 - 4.07 (m, 2 H} 4.31 ~ 4.39 {m, 1 H} 4.47 -~ 4.68 {m, 3
Hy 5.51 (br d, J=7.17 Hz, 1 H} 6.74 - 6.79 {m, I H} 6.83
(d, J=2.44 Hz, 1 H} 7.40 {d, J=8.5%5 #Hz, 1 H}
Example 14

2=Bromo=N=~ {Z~{Z-athoxy~b~methoxy~1H~benrinidazci~1=~

vijethyl)acetamide

o
2
e
A8 Ry N
T o
s i N €133

33

(A} Z-~bromo=-N={Z-{{5-methoxy-2-
nitrophenyl)amine)ethyl)acetamide

In a 100ml resactor with magnetic stirving, Ni-{5-
mathoxy-2-nitrephenyl}) ethane~1,2-dianine {lg, 4.73mmol)},
dichloromethane {50ml} and triethylamine (¢.¢67ml, 4.81lmmol)
ware added. The reactlon medium was kept under stirring and
a bpromeacetyl Dbromide solution (0.413ml, 4.74dmmol) in
dichlioromethans {10ml} was slowly added through an additicon

funnel. The reaction medium was kept under stirring at room
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temperature for 2 hours. After the completicn of the
reaction, 10ml of 10% agueous hydrochloric acid solution
{i0ml) was added. The dichloromethane was separated and the
agqueous phase extracted with dichloromethans (ZxZ0ml}. The
organic phase was washed with 5% agueous bilcarbonate

solution (100ml}) and saturated sodium chloride =olu

{i00ml). The organic extract was separated, dried
anhydrous magnesium sulfate and roto-evaporated, resuliting
in a vellow solid product which was used directly in the
next step. (m=1.45% g. Yield: 82%)
(BIN= (2~ { {(Z~-anino~5-mathoxyphenyl}aninelethyl) -2~
bromoacetamide

In A 100ml reactor, 2=~bromo=N={Z~{{S~maethoxy~2~

acetamide {0.70g, 2.31lmmol) and

—r

nitrophenyl)anine)ethyl
mathanol {50ml} wers added. The system was kept undsy
stirring with heating between 40 and 350°C until complete
gdizzolution of the s=olid. Then the reaction medium was

cooled to zroom temperature and powdered zinc  (2.05,

31 . 4dmmol) and ammonium formate {1.0g, 15.8mmol) were added
under vigorous stirring. The resulting wixture was kept

under  stirring for approximately 30 minuvtes and  then
gravity filtered. The filtrate was roto-evaporated and the
resulting residue was extracted with 350l of
dichlioromethane. The dichicromethane was washed with 6N
sodium hydroxide solution {2xz200ml) and sodium chloride
solution{300ml). The organic phase was separated, dried

with magnesium sulfate and roto-evaporated ressulting in a

i}

product as o1il, which was used directly in the nsxt step.
{m=0.,57g. Yield: 90%)

{C) Z=-Bromo-N-{d-{2~athoxy-&-methoxy-1H~-benzimidazol-1~
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vijethyl)acetamide

In a S0mi raactor containing N~ {2~{{2~amino~5~
methozyphenyl}aminofethyl) ~Z2~bromeacetamida {570mg,
1.8%mmol), tetraethyl orthocarbonate {1.45g, 7.5mmol} and
subsequently acetic acld ({.3113g, ¢.i8%mmol); were added.
The reaction was heated to 80°C and kept at this
temperature for 30min. Then the reaction medium was allowsd
to return to room temperature and eithyl ether {Z5ml) was
added. The precipitated solid was filtered, washed with
ethyl ether (85ml} and purified by MPLC {(CHCIZ:MeOH 8:1}
resulting in a white solid product. (m= 362mg. Yield: 54%)
‘HONMER {500 MHz, CHLOROFORM-d) dppm 1.40 - 1.50 i{m, 3 H}
3.58 - 3.70 (m, 2 H} 3.7 - 3.87 {m, 6 H} 3.5%4 ~ 4.16 {m, 2
H} 4,35 - 4.62 {(m., 2 H) 6.62 - &6.70 {m, 1 H} €.72 {d,

J=2 .44 H=, I H} 6.78 {d, F=8.27 Hz, 1 H) 7.42 {d, J=8.70

Example 15
Ne {2~ {6=mathoxy=2~{methyvlthic) ~1lH~benzimidazol~1~

vilethyllacetamide

]
HN
ot /Lk
/
U SN
\E/ 8
~EFTN N

(&) N~{Z~(2-marcapto~6-methoxy-ilH~benzimidazol-1i~
vilethyl)acetamide

In a 10ml reactor N~ {2~ {{Z~aming-5~
maethoxyphenviiaminolethyvliacetanide {1.340g, 6.00mmol} and
thiourea (0.457g, 6.00mmcl) were added. Ths nixture was

initially heated to 120°C for 10 min with intense vapor
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release and then heated teo 160°C for 5 min, with second
vapor release. The temperature was reducsed to B0°C and
ethancl {(15ml} was added. The resulting mixture was cooled
to =10°C, the solid filtered and washed with ice cold
ethancl (10ml}, yielding 1.26g {(7%%} of the crudes productk,
which was purifisd by MPLC (CHCL3/MeCH 3:1} resulting the
title compound &z a rosy solid. {m=1.1 g. Yieid: 63.1%)
{B) N~ {2~ {6-maethoxy-2~ {methyvithio) ~1H~benzimidazol-~-1-
yvilethyl)acetanide

Potassium carbonate {(13.02mg, 0.0%4mmoel) {followed by
iodomethane {5.8%ul, 0.0%4mmol) were added to a sclution of
N {Z~{2~marcapto~b~methoxy~1H~benzimidazol~1~
Yijethyl)acetamide (50.0mg, 0.188mmcl) in acetone {Zml} at
oo, he reaction was kept under stirring at room
temperature for 1h. After, a second portion of potassium
carbenate (13.02mg, §.0%4mmel} and ilodometane  (5.89%al,
0.0%mmoel} were added and the mixture remained under
stirrving overnight at room temperaturs. Volastile portion
was removed under reduced pressure and  the residue
partitionaed between ethyl acetate (10ml) and water {1dml}.
The organic extract was separated, dried with magnesium

sulfate and evaporated under reduced pressure to yield the

id: 84%

—

pure product. {(m=44 mg. Yi
‘H ONMR (500 MHz, CHLORQFORM-d} dppm 1.33 (s, 3 H} 2.76 (s,
3 H} 3.861 (g, J=5.85 Hz, 2 H} 3.82 - 23.88 (m, 3 H} 4.24 (t,
J=5,80 Hz., 2 H}) 6.79 {s, 1 H} 6.84 {(d, J=8,76 Hz, I H} 7.27
{g, I H) 7.54 {(d, J=&.70 Hz. 1 H}

Example 16

vitethyllacsetamide

4
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o
.-\ I

L:[ r\;%o

{A) Tert-Butyl(Z-{2~sthoxy~7, 8~dihvdro~il~benzofurani4, 5=~

(148}

dlimidazol-l-yliethyl)carbamats

In 2 25mi reactor containing tert-butyvl{Z-{{5-amino-

2, 3=dihvdrobenzofuran~4d~yijaminojethyl)carbamate {2060myg,
O.682mmol}, tetraethyl orthocarbonate (H34dmg, 2.7Z27mmol)

\

followed by acetic acid {4dmg, $.038mwmeol) were added. The
reaction was heated to B0%C and kept at this temperature
for 30min. Then the reactlon medium was allowed To return
te room temperature and ethvl ether {10mil} was added. The
precipitated solid was filtered, washed with ethyl ether
{i0ml} and purified by MPLC {CHT13:MeCH 9:1} resulting in a
white sclid preduct. {m= 18img. Yield: 76%)
(B} 2= {2-sthoxy~7,8~dihydro~iH~benzofuran(4, 5~d}imidazol~1~
vi)ethanamine

In 3 25ml resctor, tert-Butyl{(2-{Z-ethoxy-T,8-dihydro-
LTH-benzofuranid, S~dlimidazel-l-yvliethyvlicarbamate {150mg,
0.432mmol) were dissolved in ¢ml dichloromethans. Next
trifluorcacetioc acid {(§.2¢6mi, 3.451rmol} was added. The
reaction was stirred at room temperature for &h (monitorad
by HFLZ). After the reacticon was complete, the reacticon

medium was transferred to a beaker and diluted with

¥

dichloromethans {530mi). v 15%  aguesous sodium  carbonate

[

solution was added under vigorous stirring until pHs 12,
The organic phass was separated, dried with magnesium
sulfate and evaporated resulting in a white solid product,

which was used directly in the next step. {(m= B0mg. Yield:
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75

o

(C) N~{2~{Z=-athoxy-T7,8~dihydro~1H~benzcfuran|4, 5~
dlimidazol~l~yliethyl}acetamide
In a 25mi reactor, ethanol (10 mg), &~ {(Z2-ethoxy-7,8~

dihvydro-~1H-benzofuranid, 5~d}imidazol~1~vl}ethanamnine (70mg,

0.283mmol}, acetic anhvydride {G.030ml, 0.3311mmol) and

193]

cdium carbonate (33mg, 0.31lmmol) were added. The reacticon
mixture was heated under refiux for ih and then evaporsted

under reduced presgsure. Th

o

resulting il was dissolved in
ethyl acetate (30ml) and washed with 10% agueocus sodium
carbonate sclution {(10ml}. The organic ewxtract was dried
over magnesium sulfate, roto-evaporated and the resuliting
solid purified by chromatography (MPLC) (CHC13:MeCH %:1)
resulting in a white solilid product. {(m= 7bmg. Yield: 52%)
HONMR (300 MHz, CHLOROFORM-d) Sppm 1.44 (&, J=7.09 Hz, 3
H}y 1.86 - 1.87 {(m, 32 H) 3.38 -~ 3.65 {(m, 5 H} 4.11 (&,
J=6,11 Hz, 2 H) 4.45 -4.72 {(m, 4 H} 5.82 (br s, 1 H} £#.68

{d, J=8.44 Hz, 1 H};

3

O NMR {75 MHz,., CHLOROFORM-d) Sppm 14.76 (s, 1 C} 23,17
(=, 1 C} 38.82 {5, 1 ¢} 41.88 (s, 1 C} 866,15

{5, 1 C} 71.43 (e, 1 €} I03.82 (s, I <} 1G6.28 (3, 1 C}

i168.55 {5, 1 C} 130.54 (s, I <) I34.43 (s, C} 156.53 (=,

I ¢y 156,68 (s, I C) 170.53 {=s, I C).

Example 17

N~ {2~ {2-methoxy~T7,8~dihydro~1lH~benzofvranid, S~diimidazol~i~

yiyethyl)acetamids
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(A} tert~Butyl {2~ {(2-methoxy~7, 8~dihydro~1lH-banzofuran
(4, 5~d]limidarol-1~yijethyi)carbamate
In a i0ml reactor containing tert-butyl {(2-({E-aminc-

2, 3~dihydrcbenzofiuran~4-vl)amino)ethyl)carbamate {260mg,

[

. 68Zmmol) , tetranethyliorthocarponate {(374mg, 2.728mmol) and

o

subseguently acetic acid {dmg, 2.038mmol) were added. The

3

reaction was heated to B80°C and kept at this temperature
for 30min., Then the reaction medium was allowed to return

wag added., The

to room temperature and ethyl ether {1dw
praecipitated solid was filltered, washed with ethyl ether
{(10ml} and purified by MPLC (CHC1Z:MeOH 9:1) resulting in
white solid a product. {(m=160mg. Yield: 70%;)
(B} 2~ {Z2-methoxy~7,8~dihydroe~1H~benzofuran{4,5-d] imidazol-
1-yl)ethanamine

In A 25mi reactor, tert=-Butyl (2« {2~methoxy~7, 8~
dihydro-1H-benzofuranid, S-dlimidazol-1-yl} ethyvl)carbamate
{(113mg, 0.39%Mmol) was added to Sml dichicoromethanse. Then
triflucreacetic acid (0.20%ml, Z2.7immol) was added. The
reaction was stirred at room tewmperature for 6h (monitored
by HPLC). After the reaction was complete, ithe reascitlon
medium  was transferred to a beaker and diluted with
dichloromethane  {(30ml}. A 15% agueous sodium carbonate
solution was added Under wvigorous stirring until pH= 12.
The corganic phase was separated, dried with mnagnesium
sulfate and svapcrated resuliting in a white solid product,
which was used directly in the next step. (m=%bimg. Yielid:
£9.6%;
{C) N={Z={Z=-methoxy=T, §~dihvdzo=1H~benzofuranid, b~
dlimidazol-l-yllethyl)acetamide

I a 25wl reactor, ethanol (10ml), 2-{2-methoxy~-7,8-



WO 2018/076090 7 PCT/BR2017/050320
dihydro~lH~benzofuran [4,5~d]imidazol~1-yl} ethanamine

{55mg, 0.236mmol}, acetic anhydride {0.025ml, 0.25%mmol}
and sodium carbonate ({27.5mg, §.Z5%8mmollwere added. The
reaction mixture was heated under reflux for 1h and then
evaporated under reduced pressure. The obtained oil was
disgolved in ethyl acetate {(30ml} and washed with 10%
aguecus sodium carbonate sclution {(10ml}). The organic
gxtract was dried over magnesium sulfate, roto-evaporated
and the resulting solid was purified by chromatography
(MPLC) {(CHCIZ:MeQH 9:1) resulting in a white seolid product.
(m=58Bmg. Yield: B9%}
HONMR {300 MHz, CHLOROFORM-d}) dppm 1.8% (s, 3 H} 3.38 -
& ~ 4,13 {(m, & H) 4.63 (t, J=8.5% Hz, 2 H)
5.85 {br 5, 1 H} 6.868 {d, J=8.44 Hz, 1 H};
Yo NMR (75 MHz, CHLOROFORM-d) Sppm £23.10 (s, 1 C) 28.05
(s, 1 Cy 38.74 (s, 1 C} 42.02 {5, 1 C} 57.02 {(a., 1 C} 71.45
(s, 1 C} 103.87 (s, 1 ¢} 106,33 (s, 1 ¢} 116.64 (s, 1 C)
I3C.76 (s, 1 T} 134.30 (s, 1 ¢} 156.77 (s, 1 ¢} 157.13 {s,

Example 18
N {2~ {G~bromo-2~athoxy—~H~mathoxy~1H~benzimidazole—1~

vilethyl)acetamilde

e
!,.,.-—'u\‘N
/0\ BN ‘_,N %
PR
g N TN
¢ {117}

In 2 I0mi reactor, N~ (2= {2~athoxy~&-mathoxy=~1H~
benzimidazole-l-~yil)ethyl)acetamide {Example i {180mg,
0.360mmel}, chloroform (Hml} and N-bromesuccinimide (64mg,

360mmol} were added. The reacticon medium wazs under refluzx
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o

and kept under stlrring for 8 hours. The reaction mediunm
was diluted with chloroform (50ml), the organic phase was
washed with 5% aguecus sodium carbonate sclution ({3x30ml},

dried with magnesium sulfate, roto-evaporated and purified
by chromategraphy resulting in & white solid product.

(=T 0myg. Yield: 54%)

‘H ONMR (500 MHz, CHLORQFORM-d} dSppm 1.46 (¢, J=7.10 Hz, 3
Hy 1.8% - 1.83 {(m, 3 H) 2.56 {(g. J=5.35 Hz, 2 H} 3.88

1.82 (m, 3 H} 4.13 {t, J=5.87 Hz, 2 H} 4.51 -~ 4.3% {m, 2 H}
5.7 {br s, 1 H) 6.7% (s, 1 H} 7.867 {3, I H)

Example 19

N= {2~ {5~chloro~Z~ethony~&-methoxy~1lH~benzimidazole~i-

vilethyl)acetamide
O

HNJQ

,,f

CENI o121

In a 50mi raactor N (2= {Z=athoxy=~b~mathoxy~1H=
benzimidazoele-l-vijethvilacetamide {Example i} (5.5,

1.80mmol), isopropanold {Z25ml} and N-chlorosuccinimide
{(0.241g, 1.80mmol) were added. The reaction mnedium was
under reflux and kept under heating and stivring for 24
hours. After the reaction was complete, the reaction wmedium
was roto-evaporated to dryness and diluted with cohloroform

{200ml). The chicroform was washed with 5% aguecus sodium

carbonate aolution {3xi50mly, dried with anhydrous
magnesium sulfate and roto—-evaporated. The residue

containing the raw product was purified by chromatography

resulting in a white spolid product. {m= 345mg. Yield: ©1%)
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HONMR (500 MHz, CHLOROFORM-d) dppm 1.44 - 1.50 {(m, 3 H}
4

1.89 - 1.83 {(m, 3 H}) 2.47 - 3.72 {m, 2 H}) 3.88 - 3.983 {m, 3

HY 4,12 {t, J=5.87 Hz, 2 H)} 4.44 - 4.68 {(m, 2 H}

‘

H) 7.50 (s, 1 Hir
CCONMR {75 MHz, CHLOROFORM-dA) Sppm 14.70 (s, 1 C} 23,17

{s, 1 C}) 3%.02 {s, 1 C} 41.13

{
{g, 1 C} 83.CG0 (s, 1 C} 116,67 (s, I C} 1i8.3% {s, 1 )
I

33.0C¢ (s, 1 C} 133.82 (s, 1 C} 158.7¢ {5, 1 C}
¢y 170,76 (s, 1 Q).

Example 20

N~ {3~ {5~chloro~-Z~athoxy~G~methony~1lH~benzinidazole-i~

viipropyllacetamids

In a i0mi reactor,N= ({3~ {2~athoxy~&t-methoxy=-iH~

benzimidazole-l-yillpropyl!acetamids {Example 81 {50mg,

0.172mmol}, N-chlorosuccinimide (23my, 0.172mmol) and

igopropancl {Z2ml) were added. The reaction medium was kept

undaer refluz and stirred for 18 hours, then poured into

{40mi) ., The organic phase was washed with 5%

S

chloroform
solution  {3x20ml}, dried with

A3

agquecus  sodium  carbonate

magnesium sulfate, roto-evaporated and the residues purified

by flash chromatography resulting in & white solid.

3y
i«

o

(m=42mg. Yield: 75
‘H ONMR (300 MHz, CHLOROFORM-d} Sppm 1.49 (t, J=7.08 Hz, 3

Hy 1.84 - 2.03 (m, & RH} 2.26 (g, J=6.68 Hz, 2 H} 3.382 -~
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MHz, CHLOROFPORM~-d} &Gppm 14.74 (s, 1 C} 23.30

Example 21
N~ {3~ {5~chlore-2,; 6—~dinethozy-1H-henzimidazole-1-yi}

propyl)acetanide

Q>fw
i
ot
/
,/“0 /ﬁ\\,—*N
= %G\
o ” (144)
In a 10mi reactor, N {3= {2, 6~dimethoxy~1H~

e

benzimidazole~l-ylipropylacetamide (Example 9} {48, dmg,
0.175%mmol}, N-chlorcosuccinimide {24.3img, ©.3180mmol} and
iscpropancol {(Zml) were added. The reacticn medium was kept
under reflux and stirred for € hours, then poured into
chloroform {40ml}). The organic phase was washed with bH%
agueocus sodiuvmw garbonate scolution {3x20ml}, dried with
magnesium sulfate, roto-evaporated and the residue purified
by chromatography resulting in a white solid. {(w=37mg.
Yield: 68%).

HonmME {500 MHz, CHLOROFORM-d}) OSppm 1.82 - 2.13 {(m. 5 H)}

3.

58]

7 d{g, J=6.82 Hz, 2 H} 3.84 - 3.84 {(m, 3 H} 32.3% ({t,

87 Hz, 2 H) 4.11 - 4.18% {m, 3 H} .54 {(br s, 1 H} &.7Z

o

I
{z, I H) 7.54 (s, 1 H}

Example 22
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N {Z2={5~chloro~Z, o~dimethoxy=-iH~benzimidazole~1~

vi)ethyl)acetamides

e
A
,!'
~
G\. /\\ N
Ci/\”’ (143)
In a 10ml reactor, N {2-{2, &~dimethoxy-~LH~
benzimidazcle~l-yilethyilacetamide {(Ezample 10} {60mg,
0.228mmol}, N-chlorosuccinimide {30, 4my, 0.2Z28mmol} and

iscpropanol {(3ml) were added. The reaction medium was kept
under reflux and stirred for 86 hours, then poursd into
chloroform {40ml). The organic phase was washed with 5%
agueous sodium  carbonate scolution  {3x20ml}, dried with
magnesium sulfate, roto-evapcorated and the residue purified
by flash chromatography resulting in a2 white solid.

{m=18mg. Yield: 27%;

HONMR (300 MHz, CHLOROFORM-d} JSppm 1.88 - 1.86 (m, 3 H)
3.52 -~ 3.68 {(m, 2 H) 3.82 (s, 3 H} 4.0 - 4.17 {(m, 5 H}

6.80 (s, 1 H} 7.52 (s, 1 Hjr
CONMR (75 MHz, CHLOROFORM-G) &ppm 23.16 (s, 1 C} 39.02
(s, 1 C) 41,14 (e, 1 C} 56.94 (s, 1 C} 57.25 {s, 1 ¢} 83.02

(s, 1 ¢} 116.74 {(s, 1 C) 119.10 fs, 1 ¢} 133.18 (s, 1 CJ

4

132,66 (s, 1 C} 150.85 {s, 1 C) I57.61 (s, I C} 170.83 (=,
il

Example 23

N~ {2~ {5~chloro~Z~athoxy-6~methory~1lH~benzinidazole~i~yvl}

ethyl}cyclopropanecarboxamide
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In a i0ml

benzimidazole~l-yllethyl)cyclopropans

|

PCT/BR2017/050320

3
4
HN
oV
) s 8
o TN, N

e

{141}

reactor, N {2~ {Z=athoxy-G~methory~1H~
carboexamide (Example

4y (9Zmg, $.3Z%mmeol}, N~Chilorcosuccinimide {45mg, 0.337mmol)
and iscpropanol (4mi) were added. The resaction medium was
kept under reflux and stirred for 24 hours, hen poured
into chioroform (60ml}. The organic phase was washed with
5% agueous sodium carbonate solution (3x30ml), drisd with

magnesium sulfate,

by chromatography
Yield: 60%).
‘HONMR (500 MHz,
G.87 - 1.02 (m., 2
Hz, 3 H} 3.57 - 3.
J=5.80 Hz, 2 H) 4.
I H} 7.50 (s, I H}
EXAMPLE 24

N {Z=-{T-chloro-Z-2

vilethyl)acetamide

Iin

roto~avaporated and the residue puriflied

resulting in & white solid. {(wm= 6&lmy.
CHLOROFORM~cI} Sppm §.66 ~ §.85 (m., 2 H)
Hy 1.20 - 1.34 {(m, I H} 1.46 {(t, J=7.10
74 {m, £ H} 3.88% -~ 3.98 {m, 3 H} 4.11 (t.
45 ~ 4,66 (m, 2 H) €.76 (s, I H} 7.27 (s,

thoxy~6-methoxy—-1

{3
N (1573

=~ {2=athoxy~&-mathoxy=-1H~
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benzimidazole~-l~yiljethyl)acetamide {(Fxample i3 {C.5qg;,
1.80mmold}, chloroform {50mi) and M-~chiorcesuccinimide

(0.270g, 2.02mmcil) were added. The reaction mnedium was
under reflux and kept under heating and stirring foxr 48
hours. After this period, the reaction medium was rofao-
avaporated to dryness and diluted with chlozceform (200ml).
The chloroficrm was washed with 5% aguecus sodium carbonate
solution {(3z1i50ml), dried with anhvdrous magnesium sulifaie
and roto-evaporated. The residus was fractionated by
chromatography resulting in  a  white solid product.
(m=128mg. Yield: 23%).

*H O NMR {300 MHz, DMSO-dg} Sppm 1.38 {(t, J=6.87 Hz, 3 H}

CCONMR (75 MHz, DMSO-dg) Sppm 14.41 (s, I O} 2Z2.45 (s, 1 C}
42.15 (s, 1 C} 56.84 (s, 1 C} 66.07 (s, 1 C} 102.82 (s, 1
Oy 106,80 (s, 1 ) 115.80 (s, 1 C} 130.1i8 (=, I C} 135.87
fo, 1 C} 149.88 (e, 1 C} 157.50 (s, I C} 1689.44 (s,.1 C}.

2. Tests conducted and Test Results

herein are for the sole

The examples describe

Tl
purpcse of exemplifyving one of & number of ways of carrying

out tha invention, Lut are to  the s=scope

Description of Tables

Table 1: Binding and functional assays results on
melatonergic receptors MT1 and MTZ for ssliscted compounds.
Table 2: Permeability study resulits onlace-2 c¢ells {10-¢

cam/E) .
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Table 3: Water sclubllity study results, expressed as uM.
Table 4: Intrinsic clearance study results on cryopreservad
human hepatocytes, expresgsed as half-iife {(minutes).
Table 5: Results for the inhibition study in human
recombinant cytochromes {CYP) ,expressed as percent
inhibition (%}.
Table €: Pharmacekinetic proifiile study results in CD-1 mice
and Wistar-Han mice after oral (Llmg kg) and intravenous
(Img/ kgl sdministration of the compounds,
2.1 = MTL and MT2 ~ Binding

The binding assay was performed in melatonergic MTL
and MTZ receptors in order to check the recepter affinity
for the ligand, 1.e., the ability of the molecule to kind
te the respective vreceptors., The Ki described in the
reszults is the dissocilaticn constant and measures the
affinity of a non-radisactive test compound for the
receptor. The IC50 shows the congentration of the substance
reguired for achieving 50% inhibition of the receptors. Kd
shows the affinity of the radio ligand to the reaceptor.
Raceptor inhibition is measured by the 2 of inhibition a
binding specific contrel. Recombinant human cells  {CHO~-
derived) and [i2531]2~icdomelatonin compound labeling were
used followed by incubation and detecticon at concentration
of 0.01-0.05nM by Scintillation Count, with Kd 9.04nM and

ER el
3

0.085nM, respsctively. Incubation was performed for &0~1ZC
min at 37°C.

According to the vresults, agomelatine showed high
affinity to the melatonsergic receptor MTL {(Ki 0.2nM) and
MTZ (KL 0.043nM). The inventive compounds also showed high

affinity for beoth MTL and MT2Z2 recepitors, as demonstrated in
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Table 1.
143,

The affinity of compounds

expressed as affinity constant

|
G0

124,

{Ki)

PCT/BR2017/050320

121, 140, 142 and

values by the MTI

receptor was 1.1, 0.88, 2.2, 1.3 and 2.inM, The affinity
for the MTZ receptor was £.5, .93, 11, 1.8 and {.8 nM,
respectively.
Table 1
MT1 MTZ2
, MT1 MT2 Function|Functiona
Chemical Compound e p . -
Binding (Binding al 1
structure code —
Ki {(md) [Ki (oM P ECHO  {(nM)
i { } (nM) AR Y i
g
N | LB2-TE
o b (agomelat 0.7 0.042 0,15 0.018
H‘a/’ o Ry Ry . .
‘ H B ine)
\'fﬁ\\;ﬁf
c\,.—cw
et
~ IA2-120 1.1 4.5 0.19 0.38
H,c‘/g\vff*\ *’ﬁ\
e
SN —c
2
NH"'”
Ch,
- TAZ~-121 {.88 0.23 0.16 0,25
- \\‘/?\\ N
s Ny,
H”\):z;c
N
TA2-140 2.2 11 2.1 .2
TAZ-142 i3 1.8 3.4 3,38
N
S o g " PN PPN
i TAZ~143 2.1 0.8 3.25 2.8
N
S0
N
Ty
2.2 — MTL or MTZ -~ Functional
Functional resulls are asgays that allow the
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determination of the intrinsic activity of drugs,
indicating whether a compound is an agonist, antagonist or
inverse agonist. The EC50 shows the drug coconcentration
reguired to induce half the nmaximal effect, after a
specific exposure time, and 1s usually used as way to
measure the potency of a drug. As an example, we can
mention the use of HEK-283 asz a recombinant cell in which a
specific stimulus was periormed {according toe  the
drug/eompound in studyl, follewed by  incubation. The
detection of the result was carried out by Cellular
Dislectric Spectroscopy for impedances or by HTRF
{Homogeneous Time Resolved Flucorascence) ¢ detect IFL
{myo-Inositol 1 vhoeasphateal, a protein related TO
intracellular signaling.

According to ths results from the assay, agomelatine
behaves as an agonist and showed high potency for the MTI
receptors (BCE50 4. 15nM) and MT2 {BCRG 0.019nM). The

inventive compounds also behave as agonists and

ko]

demonstrated high potency to the melatonergic receptors MTL

and MTZ, as shown in Table 1. The potency of compounds 1240,

s

121, 140, 142 and 143 for the MTL recepitor, sxpressed as
BECS0, was 0.19%2, 0.16, 2.1, 2.4, 0.25nM. And the potency of
the same compounds for the MTZ receptor was 0.38, §.25;
1,2, 0.3% and 2.8 nM, respesctively, demonstrating that
compounds 120, 121 and 143 have higher potency for MT1 with
respect to MTZ and compounds 140 and 142 show highex
potency for MT2 with respect to MTL.

2.3- Permeability

Fermeability tests were performed using Caco-Z cells,

a aolorectal epithelial adenccarcinoms cell line., These
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cells regemble intestinal epithelial cells in some aspects,

defined  brush  bordsr on  the apical surfacs, and
intercellulay junctions.

‘he test is perfcormed in both directicons [apical to
basclateral {A-B} and basclilateral to apical (B-a}] through
the cell moneclaysr, allowing an efifilux ratio that provides

an indicator as
afflux.
{mass

of the

peak area

formation of

spechrometry)

to

detection was

according

raguit.,

whether a

to the

a polarized monolayer, a

compound

performed

two mass detectors in a gingle instrument.

A~B pasrmeabilliity

incubation time
permeability was
time of 0 and 40
The results
presentad
calls.,

Table 2

minutes at

was
of &

performed at

in Table 2

good permesbility rate

performed
and &0 mninutes
pH
37°C

show that

at
at

6.5/, 4

s

(> 10=6

undergoss
with HPLO-M

calculation

pH 8.5/
37°C

with

the test

oms s

wall-

5/M8

of  the

MS/ME was performed by combining

i A
/I

.4 with
and B-A
incubation
compounds

in Caco~Z

Chemical

Parmeability

Parmeability

Molaecule Code AR H B2 H
Structure h P w“)‘ PR {%,
()n\m"/!vi(‘ f.@/’?.'i}
|
/A\“a.:/ S E o
- 2 fet] TRA2~T76 e o o
N 83.9 48.5
{agomelatine)

‘_'--N'rw'
Jl
p
i
A A,
HeT N T TR
H —a
S
S gF R

TA2-120

29.

[

LI S
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. e
e N Ny

p—

i g N
GE'/ \\:5:; \‘i{/ \

ITAZ-140 27.3 55.1
TAZ~142 34.0 57.8
TAZ-143 21.3 T1.8

N [

2.4 -~ HWater Solubility

Water solubility o©f the present invention was
determined by comparing the peak area calculaticon in a
calibration standard (200uM) containing organic clvent
{methanol/water, 6G/40, v/v) with the ares calculation of
the corresponding peak in a buffer sample. In addition,
chromatographic purity (%) was defined as the calculation
of tha main peak avea relative to the calceculation of the
peak area integrate of the standard HPLC calibration
chromatogram. A standard calibration c¢hromatogram was then
generated for each compound tested along with a UV/VIA
spectrum with maximal labsled absorbpance. The shake-flash
technigue was used with constant stirring during incugcation
to keep a uniform medium for 24 hours in PBS at pH 7.4. The
results shoewed that the solubilility of the test compounds
was similar to that of agomelatine, as shown in Table 3.

Table 3
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Chemical

Molecule Cods
Structure ’

i

PRS, pH 7.
{uM}

TAZ=T76
{agomelatine)

Ny K,
,..-M',H
~ TA2-120 200
~ SN NI
- [ N P
S e
2
{
X
,f Ty
I IAZ-121 200
Ho™ \j(/%i[”\
ety
. !
o ~ N// - THy
e
\~.;:-,-;fi
/
JI 5
P - IAZ2~14C 187.2
0\ /&kv .'GI\
L
NP
[)
-
e
: - TR2-142 180.8
s
P

/’\ _——f‘i\

e

&N
TS
A Lty

2.8
:
.5

Cryopraserved hepatocytes from humans, rats

=Intrinsic Clearance in human hepatocytes

{Spragus=~

Dawley males) and from mice (CD~1 males) were used for
incubation at different times {0, 0.5, 1, 1.5, 2 hours) at

37°C followed by HPLC-MS/MS

varify the clearance time of the

hepatocytes. The experiment was

plate and cryopreserved

reguspended in Krebs-Heinslet

by adding each

test
performaed on &
hepatoocytes weare
uffer (pH

test compound

aim was to
substance on
SG-wall
thawed and
7.3}, The reaction

to each cell
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at the

times

indicated above. The reaction was guenched with addition of

acetonitrile in the wellsg and detection by HPLC-MS/MS

{mass

spectrometry) . ME/MS is performed by combining two mass
detectors inte & singie ilnstrument.

The half-life expressad in minutes for intrinsic
clearance in human hepatocyles was greater than 120 minutes
for all inventive compounds, while agomelatine had a

oclearance half-life of 48

Similar results were seen with

minutes,

the

Co-1 mice and in Sprague-Dawley vats,

presanted

respactively,

3
e

Table 4.

clearance

half~lives

of

QOWPOUN gz

shown in

120

and 52

compared to 30 minutes for agomelatine

and

Figure 5.

121 in

compounds 120 and 121

minutes,

{Table

, . . Rat \
Chemical , g o Mouss CD-
- Molecule Code | Human | Sprague-
Structure Dawley 1
Dawiay
[+
TN
(e o TA2-76 B} 3
Bo ot o RSN 48 50 25
e \l“wﬂfmﬁ {agomelatine)
\:‘; \\ff/’d
T,
\,.-cug
b
,M/ TAZ-120 >120 53 >120
e '\\[/"\‘.\ ,—'?'{:\
i\%’ \N/ Nesoe GHy
B
7
s
j Gily
IAZ-1421 >120 52 >120
H;«C"a\ T
T T o
i u——
e,
por
/r..-mN’H
Hy o TAZ-140 120 > 12G.0 »120
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G\,«::Hg
e EE
e I IAZ~142 120 | »120.0 >120
G- S R,
o i I"/} N

NP IAZ-143 >120 108 >120
TN
o
o ¢ o

2.6 = Inhibition of CY!

The CYP Inhibition test used flucorogenic substrates
gspacific to =ach CYP to check for inhibition thereof by
detection of the expected metabolite using a fiuorimetric
method. Recombinant C¥Ps {CYP2B&, CYPICB, CYRICE, CYP2CY,
CYP2C19, CYPZDG, CYP3A4)y from specific humans for each
cytochrome family, subfanily and polyvpeptide were ussd. The
following were used as substrates: CEC {3~Cyano-T-

Ethoxyoounarin) which forme ss metabolite CHC {3-Cyano~-7-

Hydrowyooumaring EFC {7-Ethoxy-4~trifiuoromethyl
ocoumaring, forming the metabolite HFC {7~
Hydrozmytriflucoromethyvicouwmarin); DRF {(Dibenzyvifluorescsein)

and its respective flucrescein metabolite; MPC {(T-Methomy-
4d-trifiucromethylooumarin} which forms the metabolite HFC
{(7T-Hydroxvytrifluoromethylcoumaring ; BFC {7-Benzvloxy-
Trifluorcomethylcoumaring and i1ts metabolits HFC; and BzRes
{benzvloxvresorufin}! to form resofurine. The detection of
the metabolite was donse with & fluorimetric method:
analytical technigue to identify and characterize the
amount of  substance by excitastion using a beam of
ultraviolet light ERelel measuremant of the emitted
fluovescence., For detection, a %9&6~well plate was used. Each

sample was tested in two wells {(n=2} as standard condition.
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At least 04 wells were separated for wvehicle {(control).
Compounds were tested at a concentration of 10uM, standard
for this assay. They were preincubated with a NADPH

in a phosphate buffer ({(pH 7.4} for &

™
o
¢
=

generator 8y
minutes at 37°C. The reaction was started by adding the
specific CYP enzymes, substrate and bovine serum albumin
(B3A < 0.4mg/ml}. Incubations were performed bhetwesn 20-50
minutes at 37°C according to the specific parameter of each
fluorogenic  substrate, for the evaliuated component.
Fluorescence at each well was deltected before and after the
incubation pevriod.

The results demonstrated that the inventive compounds

=

do not present high affinity to the 07 cytochrome isoforms
analyzed (CYP2A6, CYP2R&, CYBP2C8, CYP2CY, CYPZC19, CYP2DE,
CYP3A4Y, specially to CYPIAZ, CYP iscoform which agomelatine
has high affinity, according to Table 5.

Table 5
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2.7=-Pharmacokinetics {(PRY) in Mouse - I.V. and oral

H

s

P tests were performed with C0~1 mice, using
animals per molecule tested, 2 animals for pharmacokinetic
analysis by intravenous {(IV) administration and 2 animals
for oral administration. The treatment was carried cut in a
gingle dose: 1I.V. group with dose of Img/kg and Oral group
with dose of 10 mg/kg. The vehicle consisted of 5% DM3C,
306% PEG40D and 65% water. Rlood wollection was performed
after suthanasia at (8 defined time points and at 24 hours

> ~dose. The pharmacokinetic analysi arameters detected
ost~dose. The macokinetic lysis parameters detected

~ation at

for Group IV were: 1ife {(vi1/2), drug concer

time zero {C0Y, i

measurable plasma  congentration
{(AllClasty, area under the plasma concentration curve
axtrapclation percentage {(AUC%ext), area under the plasma

concentration ourve extragolation to infinity (AUCInE),
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volume of distribution {(Vzi, ateady state volume of

gdigtributicn (Vsa), clearance {CL) and mean residence time

(MRT). The parameters evaluated for the Oral group ware:

™

bigavailability {F%}, maximum ccncentration re=achsd {(Cmax},
time to reach mazimum plasma concentraticon {Tmax), last
measuraple plasmz concentraticon (AUClast), area under the
plasma concentration curve extrapolastion percentage (AUCY
ent), ares under the plasma concentration cuUrve
extrapclation to infinity (AUCinf), area under the plasma
concentration curve extrapclation o infinity versus dose
(AUCinf//Dose), half-Life {tl/2}, and mesn residence time
{MRTY .

After intravenous administration of the compounds to
mice, the inventive molecules 120, 121, 149, 142, 143 and
agomelatine presented higher C0 and lower Clearance than
agomelatine, highlighting the improved pharmacokinetics of
the inventive molecules.

According to the results after coral administration in
mice, the compounds and agomelatine showed a Tmax of 0.Z3h;
aexcept compound 140 {0.375nhy. Irn  addition, all the
inventive compounds showed a Cmax higher than agomelatine,
being 3405, ©4%0, 5010, 7530, B%l5ng/ml for compounds 120,
1231, 140, 142 and 143, respsctively, in coomparison o
21.%ng/ml for agomelatine, In addition, the last measurable
plasma concentration {(AUClast) of the compounds was also
higher in comparison to agomelatine. Finalily, the
bisavailabllity of the inventive compounds was considerably
higher in compariscen toe agomelastine, beling 44, 138, 71.3,
1.8 and 1R3% {120, 121, 148, 142 and 143} compared o

[

2. 42% for agomalatine {Tabl

N3

[

6.
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Table &
(A)
TAZ-TE
,j’omm TR2~ | TA2~ | TA2~ | IA2~  IA2-
AFOIMET o0 | 121 | 140 | 142 143
latine}
Ty, i) | 0,149 [0.237,0.178 0.296 |0.275 0.1B7
CO .
e R11 | 1967 | 2052 | 1956 | 4125 | 2659
0 Mouse | (ngimil
& CL
= Gel/mind| 116 | 31.2 | 29.4 0 18.8 | 10.3 | 25.5
o doox )
: :
& H
& Tin(B) | 0.295 |0.254 0.14  0.523 0.4090.289
H H
Rat Cls
Gel/mind| 39,1 | 48.1 053,30 26 | 16.6  29.8
ko)
{8}
Tmax (h} | 0.25% | 0.25 | 0.25 | 0.375 | 0.25 | 0.25
Lm&xzng/ml 21.9 | 3405 | 649¢ | S010 | 7550 | €915
Mouse !
AUCLast (n* _ o . X
AUCLast %l 50 5| o340 | 7865 | 6137 | B285 | 9986
o nglmi)
e Fo(3)  2.42 | 44 | 138 0 71.3 | 51.8 153
{ bk
RUCLast (h% yooe | 554 | 3508 | 2435 10892 4040
) ng/mi}
Hat = o
. U . m 172, 3¢
Fo{%} 2.6 15,8 112 3¢.5 108

2.8 = Pharmacokinetics {(PK} in Rat - I.V. and Oral

PK tests were performed on Wistar-Han mice, using 4
animals per molecule tested, 2 animals for analysis of I.V.
pharmacokinetics and 2 animals for analysis of oral PK. The
study lasted for 2 weseks {(including acclimation time and
atudy!, in which the route of administration was made by
injection into the caudal wvein and coral gavage. The
treatment was carried cut in & single dose: 1.V. group with
deose of lmg/kg and Oral group with dose of 10mg/ikg. The
vehicle consisted of 5% DMSO, 30% PEG4AC0 and ©5% water.
Clinical obkssrvaticns were made twice a day {morning and

afterncoon} in the pre-dose a3t the 08 time points defined in




fvs]
(e
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the protocol. Blood colliecticon was performed after
a2uthanasia in the pre-dose animals at (8 defined time
points and at 24 hours post-doses. The pharmacokinetic
analysis parameters detected for Group IV wsre: haif-life
(172}, drug concentration at  time zero {CQY, last
measuraple plasmz concentraticon (AUClast), area under the
plasma concentration QuIrve extrapolation percentags
{A0C%ext), arsa under the plaszma congentration ourve
extrapclation to infinity (AUCInE}, wvolume of distribution
{(Ve}, steady state wvolume of distribution {(Vss), clearance
(T and  mean resgidence LS {MRTY . The parameters
evaluated for the Cral group were: bicavailadbility {¥F%),
maximum concentration reached {Cmax), time to reach maximum
plasma concentration {Tmax), last  measurable plasma
concentration {ATUClast}, ar=a under the plasma
concentration curve extrapolation percentage (AUCE ext),
area under the plasma congentration curve extrapclation to
infinity (AUCiInf), aresz under the plasma concentration
curve eztrapolation to infinity wversus dose (AUCini/Dose),
half~Life {(£1/2), and mean residence time (MRT).

Folliowing dintravenous administration in rats, 1t was
obsgerved that the hali-lives f compounds 120, 121, 1440,
142, 143 and agomelatine were (.254, 0.14, 0.523, 0.409,
0.288 and 0.2%5h. And the clearance of the same compounds
Was 48,743, 53.3, 256, 16.0, 2%.8 and 3%.iml/min/kg,

respectively. Furthermore, after oral administration to

rats, compounds 120, 121, 140, 142, 14 and agomelatine
showed & last measurable plasma concentraticon (AUClast) of

(Y
U't

554, 3508, 243 10882, 4048 and 102Eh*ng/ml, reaspectively,

-

and bileoavaillability of 15, 9, 112, 36.5, 108, 72.3 and
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compounds alse demenstrated higher
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inventive

of the

pharmacckinetic

parameters than agomelatine in Wistar-Han rats.
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Cl ai s

1. A COWPOUND characterized by having the general

formula (I):

Oth

A-N
/ Ro

RO X

/N Y(CHp)y-CHs

R (1)
wherein
X is an oxygen or sul fur atom
A represents a linear alkyl group of C,swhich may have one

or more of its hydrogens replaced by an alkyl group selected
fromnmethyl, ethyl, propyl or isopropyl;
R4 represents an alkyl Cigor alkenyl Cus alkynyl or C,eor
hal oal kyl Ci.6, cycloalkyl or GCse or Cip-alkyl cycloalkyl-GCs
cgroup;
Rz represents a hydrogen or an alkyl Cqi.3 group;
R3 represents a hydrogen or hal ogen atom
R4 represents an al kyl Cy.¢ group;
n is 0 or 1.

2. A COWOUND characterized by having the general

formula (II):

o>/R1

/~(CH), AN

/ R
O©:N>_ 2
—X
N \(CHz)n'CHs (11)

X is an oxygen or sulfur atom

wherein
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A represents a linear alkyl C,sgroup which may have one or
nmore of its hydrogens replaced by an alkyl group selected from
methyl, ethyl, propyl or isopropyl;
R represents an alkyl Cigor alkenyl Cyeor alkynylCye or
hal oal kyl  Ci.gor cycloal kyl Csgor Cqiz-alkyl cycloal kyl-GCs.¢
group;
Rz represents a hydrogen or an al kyl Cqi.3group;
n is 0 or 1;
p is 1 or 2.

3. THE COMPOUND, according to claim 1, characterized in

that the conpound of the general formula (I) is selected from
the group consisting of:

N-( 2- ( 2- ethoxy- 6- met hoxy- 1H-benzi m dazol e- 1-
yl)ethyl)acetam de;

N-( 2- ( 2- ethoxy- 6- met hoxy- 1H-benzi m dazol e- 1-

yl)ethyl) propi onami de;

N-(2- ( 2- et hoxy- 6- met hoxy- 1H-benzi m dazol e- 1-
yl)ethyl)butyram de;

N-(2- (2- ethoxy- 6- met hoxy- 1H-benzi m dazol e- 1-

yl)ethyl)cycl opropane carboxani de;

N-(2- (2- ethoxy- 6- met hoxy- 1H- benzi m dazol e- 1-

yl)ethyl)cycl obutanecarboxami de;

N-( 2- ( 2- et hoxy- 6- met hoxy- 1H- benzi m dazol e- 1-

yl)ethyl)cycl opentane carboxami de;

N-( 2- ( 2- et hoxy- 6- met hoxy- 1H- benzi m dazol e- 1-

yl)ethyl)cycl ohexane carboxami de;

N-(3-(2- ethoxy- 6- met hoxy- 1H- benzi m dazol e- 1-

yl) propyl)acetam de;

N-(3-( 2, 6- di net hoxy- 1H- benzi mi dazol e- 1-yl ) propyl ) acet am de;
N-( 2- (2, 6- di met hoxy- 1H- benzi m dazol e-1-yl)ethyl) acetam de;
N-(2- (2, 6- di met hoxy- 1H- benzi m dazol e-1-yl ) ethyl ) propi onam de;
N-(2- (2, 6- di net hoxy- 1H- benzi m dazol e- 1-yl) et hyl) butyram de;
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N-(1-(2- Ethoxy- 6- met hoxy- 1H- benzi m dazol e- 1-yl ) propan- 2-
yl)acetam de;
2- Brono- N- ( 2- ( 2- et hoxy- 6- met hoxy- 1H- benzi m dazol e- 1-
yl)ethyl)acetam de;
N-( 2- (6- met hoxy- 2- ( met hyl t hi 0) - TH- benzi m dazol e- 1-
yl)ethyl)acetam de;
N- ( 2- ( 5- brono- 2- et hoxy- 6- net hoxy- 1H- benzi m dazol e- 1-
yl)ethyl)acetam de;
N-( 2- (5- chl oro- 2- et hoxy- 6- net hoxy- 1H- benzi m dazol e- 1-
yl)ethyl)acetam de;
N-(3-(5-chl oro- 2- et hoxy- 6- net hoxy- 1H- benzi m dazol e- 1-
yl ) propyl )acetam de;
N-(3-(5-chl oro-2, 6-di met hoxy- 1H- benzi m dazol e- 1-
yl) propyl)acetam de;
N-(2-(5-chl oro-2, 6-di met hoxy- 1H- benzi m dazol e- 1-
yl)ethyl)acetam de;
N-(2- (5-chl oro- 2- et hoxy- 6- net hoxy- 1H- benzi m dazol e- 1-
yl)ethyl)cycl opropanecarboxam de;
N-(2-(7-chl oro- 2-ethoxy- 6- net hoxy- 1H- benzi m dazol e- 1-
yl)ethyl)acetanide.

4. THE COMPOUND, according to claim 2, characterized in

that the conpound of the general formula (II) is selected from

the group consisting of:
- -N(2-(2-ethoxy-7, 8-di hydro- 1H-benzofuran[ 4, 5-d] i m dazol e- 1-
yl)ethyl)acetam de;
- -N(2-(2-methoxy-7, 8-di hydro- 1H- benzof uran[ 4, 5-d] i m dazol e-
1-yl)ethyl)acetam de.
5. PROCESS FOR OBTAINING THE COMPOUND of the general

formula (I), characterized in that it conprises the follow ng

steps:

(a) reacting the conmpound of formula (III)
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(I1I),

with a carboxylic acid anhydride of formula (IV)
0O O

R (@) R1(IV),‘

or with a carboxylic acid halide of formula (V)
O

X" Ry,

wherein Ry, R and Rs are as described for the conpound of
formula (I) and X; is a halogen selected from the group
conmprising chlorine and bromne, to provide a conmpound of

formula (VI)

H 20
N—-A—N—LR,

X
NO,

(b) reacting the conpound (VI) obtained in step (a)with a

(VI),

reduci ng agent to obtain the conpound of the formula (VII)

o 20
N—-A—N—L-R,

X
NH,

(c) reacting of the conpound (VII) obtained in step (b) with a

(VII),

tetraal kyl orthocarbonate selected from the group conprising
the tetramethylorthocarbonate and tetraethyl orthocarbonate,

to obtain the conpound of formula (Ia):

o$/R1

A-N,
/ R
o
Ry X
N S an!
/=N (CHy),-CHs
Rs (Ia),

wherein Rs corresponds to a hydrogen atom and 'n_ corresponds

to zero or one;
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(d) reacting the conpound of formula (Ia) obtained in step (c)
with a halogenating agent selected from the group conprising
N- bronmosucci nimde, N chlorosuccinimde and N iodosuccini m de,
to obtain the conmpound of formula (Ia), wherein Rz is a hal ogen
selected from the group consisting of bromne, chlorine and
i odi ne.

6. PROCESS FOR OBTAINING THE COMPOUND of the general

formula (I), characterized for conprising the followi ng steps:

(a) reacting a compound of formula (III)
R

H |
R /O\C[ N—A—NH
4
NO,

with a carboxylic acid anhydride of formula(IV)
o O

(II1),

R 00 Riry);

or with a carboxylic acid halide of formula(V)
O

X" Ry,

wherein R1, R2 and R4 are as described for the conmpound of
formula (I) and Xirepresents a halogen selected from the group
comprising chlorine and bromine, to obtain a compound of
formula (VI)

H
N—A—N—L-R,

NO,

(b) reacting the conpound (VI) obtained in step (a) with a

(VI),

reduci ng agent to obtain the conmpound of formula (VII)

Ho 0
N—-A—N—L-R,

X
NH,

(e) reacting of conmpound (VII) obtained in step (b) wth

(VII),
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thiourea to obtain the conpound (VIII)

o>/R1

AN,
/ R,
o) N
< X
Ry \@,)—SH
/F N
Rs (VIII)

wherein Rsrepresents a hydrogen atom
(f) reacting the compound (VIII) obtained in step (e) with an
al kyl ating agent to obtain the compound of forrmula (Ib)

OY R,
A-N,
/ R,

RO

| »)—S
PN \(CHp)-CHg
R (1b),

wherein Rsrepresents a hydrogen atomand 'n_ represents zero or
one;
(g) reacting the conpound of formula (Ib) obtained in step (f)
with a halogenating agent selected from the group conprising
N-brormosucci ni mide, N chlorosuccinimde and N iodosuccinim de,
to obtain the conpound of formula (Ib) wherein Rsrepresents a
hal ogen selected from the group «consisting of bromne,
chlorine and i odine.

7. PROCESS FOR OBTAINING THE COMPOUND of general formula

(IT), characterized for comprising the follow ng steps:

(a) reacting a conmpound of formula (IX)
R
/\(CHZ)p 20
d R'—A—h—u—o—é
NH, (IX)

with an tetraalkylorthocarbonate selected from the group
conprising tetramet hyl orthocarbonate and tetraet hyl

orthocarbonate, to obtain a conpound of formula (X)
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o
e
o/\(CHz)p /A/N\

R
N 2

7—0_
N (CHa)n"CH3  ( x)

wherein R;, 'n_ and “p_ are as described for the conpound of
general formula (II)
(b) reacting the compound of formula (X) obtained in step (a)

with a deprotecting agent to obtain a conpound of formula (XI)
H

/~(CHp), AN

o PN/ R

2

70O
N (CH2)n-CHg ( X1)

(c) reacting the conpound of formula (XI) obtained in (b) with

a carboxylic acid anhydride of forrmula (IV)
0O O

Ri 0" Ri(1y),

or with a carboxylic acid halide of formula (V)
O

X Ry,

to obtain the conpound of formula (IIa),
Oym
—N
o/\(CHz)p N/A ‘R,

)—0
N \(CHz)n‘CHa( 11a),

wherein Riyis as described for the conpound of forrmula (II) and
Xirepresents a bromine or chlorine atom

(d) reacting the compound (IX) with thiourea obtaining the
compound of formula (XII)
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3 -

N
AN
OF(CHz)p / R2

N
)—SH
N (XIT);

(e) reacting the compound of formula (XII) obtained in step

(d) with an alkylating agent obtaining the compound (XIII)

0]
3"
4G AN

N Re

N
N (CH2)n~CHa (x111)

wherein "n_ is as described for the conpound of formula (II);
(f) reacting the conpound obtained in (e) with a deprotecting

agent to obtain a compound of formula (XIV)
N
AN

O/\(CHz)p /

N
)—S

N “(CHan"CHs (XIV):

Ry

(g) reacting the conpound of formula (XIV) with a carboxylic

acid anhydride of formula (IV)
O O

R 0" "Ri(1v),

or with a carboxylic acid halide of formula (V)
O

X" Ry,

to obtain the conpound of formula (IIb):
—N
o/‘(CHz)p N/A ‘R

2

>—S
N \(CHz)n_CHS( I1b).
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8. PROCESS FOR OBTAINING THE COMPOUND of general formula
(ITa)
Oym
N
O/~(CH2)p N/A Ry

)=

O\
N (CHo)a-CHg

characterized for comprising the follow ng steps:

(a) reacting a conpound of formula (IX)

NH, (IX)

with an tetraalkylorthocarbonate selected from the group
conprising tetramethyl orthocarbonate and tetraet hyl

orthocarbonate, to obtain a conpound of formula (X)

o)
e
o/~(CH2)p A N,

R
N 2

0]
N/>_ “(CHg)y~CHg (X)

wherein R, nis O or 1;, pis 1 or 2;
(b) reacting the conmpound of formula (X) obtained in step (a)

with a deprotecting agent to obtain a conpound of formula (XI)

/~(CHy), /A/N\
o N

7—0_
N (CHa)n~CHs ( x1)

(c) reacting the conpound of formula (XI) obtained in (b) with

a carboxylic acid anhydride of formula (IV)
0O O

R4 (0] R1(IV),
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or with a carboxylic acid halide of formula (V)
(0]

X R, (V)

wherein Riis as described for the conpound of formula(II) and
Xirepresents a bromine or chlorine atom
9. PROCESS FOR OBTAINING THE COMPOUND of genera

formula(IIb)
Oym
—N
O/\(CHz)p N/A \R

2

)—S
N  (CHp),-CHj

characterized for comprising the follow ng steps:

(d) reacting a conpound of formula (IX)

NH, (IX)

wi th thiourea obtaining the compound of formula (XII)

(0]

3
—N

OF(CHz)p /A \F{2

N
)—SH
N (XIT);

(e) reacting the compound of formula (XII) obtained in step

(d) with an alkylating agent obtaining the conpound of formula

(XIII)
o Y-
o0
/~Chalp AN
0 N

)—S
N \(CHz)n‘CHs( XITT)

Rz

wherein n = 0 or 1;
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(f) reacting the conpound obtained in (e) with a deprotecting

agent to obtain a conpound of formula XIV:
N
o/\(CHz)p AN

N
)=

S\
N (CH2)n-CH; (X1V);

Rz

(g) reacting the compound of formula (XIV) obtained in (f)

with a carboxylic acid anhydride of formula (IV)
O O

AT 0T Ry,

or with a carboxylic acid halide of formula (V)
O

) & R1( V).

10. PHARMACEUTI CAL COVPOSITION characterized by

conpri sing:

a) at least one conpound of general formula (I)

o>/R1

AN,
/ Ro

R >—X

/7N Y(CHp)y~CHs

Ra (1)
wherein
X corresponds to an oxygen or sul fur atom
A corresponds to a linear alkyl C, s group, which nmay have

one or nore of its hydrogens substituted by an alkyl group
selected frommethyl, ethyl, propyl or isopropyl;

R4 is analkyl Cis, or alkenyl Cys or alkynylCys or
hal oal kyl C1.6, or cycloal kyl Cz.s, or Cy.z-al kyl-Cs.ecycl oal kyl
group;

R2 is a hydrogen or a al kyl Ci.3 group;

R3 corresponds to a hydrogen or a hal ogen atom
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R4 is a alkyl Ci¢ group;
n is 0 or 1;
b) pharmaceutically acceptable vehicle.
11. A PHARMACEUTI CAL COWPOSITION  characterized by

conpri sing:

a) at least one conpound of formula (II):

OY R,

/~CHp)p AN

/ R
O@N* 2
7—X
N \(CHz)n'CHa (I1)

wherein
X corresponds to an oxygen or sul fur atom
A corresponds to a linear alkyl C,4 group, which nmay have

one or nore of its hydrogens substituted by an alkyl group
selected frommethyl, ethyl, propyl or isopropyl;
R4 is an alkyl Cig or alkenyl GC,e or alkynyl Cpe or
hal oal kyl Ci.6, or cycloalkyl GCs6 or Ciz-alkyl-cycloalkyl Gse
group;
R, is a hydrogen or a alkyl Ci3 group;
n is 0 or 1;
p is 1 or 2, and
b) pharmaceutically acceptable vehicle.

12. PHARMACEUTICAL COWPOSITION, according to claim 10,

characterized in that the conpound of formula (I) is selected

fromthe group consisting of:

- N-(2- (2- ethoxy- 6- met hoxy- 1H- benzi m dazol e- 1-
yl)ethyl)acetam de;

- N- (2- ( 2- et hoxy- 6- met hoxy- 1H- benzi m dazol e- 1-
yl)ethyl) propi onam de;

- N-(2- ( 2- et hoxy- 6- met hoxy- 1H- benzi m dazol e- 1-
yl)ethyl)butyram de;

- N-( 2- ( 2- et hoxy- 6- met hoxy- 1H- benzi m dazol e- 1-
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yl)ethyl)cycl opropane carboxam de;

N-( 2- ( 2- ethoxy- 6- met hoxy- 1H- benzi m dazol e- 1-
yl)ethyl)cycl obutanecarboxam de;

N-( 2- (2- et hoxy- 6- met hoxy- 1H- benzi m dazol e- 1-
yl)ethyl)cycl opentane carboxam de;

N-(2- (2- ethoxy- 6- met hoxy- 1H- benzi m dazol e- 1-
yl)ethyl)cycl ohexane carboxami de;

N-(3- (2- ethoxy- 6- met hoxy- 1H-benzi m dazol e- 1-

yl) propyl )acetami de;

N-(3- (2, 6-di met hoxy- 1H- benzi i dazol e- 1-yl ) propyl ) acetam de;
N-(2-(2, 6-di methoxy- 1H- benzi m dazol e-1-yl)ethyl)acetam de;
N-(2-(2, 6-di methoxy- 1H- benzi m dazol e- 1-

yl) ethyl) propi onami de;

N-(2- (2, 6- di met hoxy- 1H- benzi m dazol e- 1-yl ) et hyl ) butyram de;
N-(1-(2- Ethoxy- 6- met hoxy- 1H-benzi m dazol e- 1-yl ) propan- 2-
yl)acetam de;

2- Brono- N- ( 2- ( 2- et hoxy- 6- met hoxy- 1H- benzi m dazol e- 1-
yl)ethyl)acetam de;

N-( 2- ( 6- met hoxy- 2- (et hyl t hi 0) - TH- benzi m dazol e- 1-
yl)ethyl)acetam de;

N-( 2- ( 5- bromo- 2- et hoxy- 6- net hoxy- 1H- benzi m dazol e- 1-
yl)ethyl)acetani de;

N-( 2- (5-chl oro- 2- et hoxy- 6- net hoxy- 1H- benzi m dazol e- 1-
yl)ethyl)acetam de;

N-(3- (5-chl oro- 2- et hoxy- 6- net hoxy- 1H- benzi m dazol e- 1-
yl) propyl )acetami de;

N-(3-(5-chloro-2, 6-di met hoxy- 1H- benzi m dazol e- 1-

yl) propyl )acetami de;

N-(2- (5-chl oro-2, 6-di met hoxy- 1H- benzi m dazol e- 1-
yl)ethyl)acetam de;

N-(2- (5-chl oro- 2- et hoxy- 6- net hoxy- 1H- benzi mi dazol e- 1-
yl)ethyl)cycl opropane carboxami de;

N-(2- (7- chl oro- 2- et hoxy- 6- net hoxy- 1H- benzi mi dazol e- 1-
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yl)ethyl)acetam de.
13. PHARMACEUTICAL COWPOSITION, according to claim 11,

characterized in that the conmpound of formula (II) is selected

fromthe group consisting of:
- N-(2- (2-ethoxy-7, 8-di hydro- 1H-benzofuran[ 4, 5-d] i midazole-
1-yl)ethyl)acetam de;
- N-(2- (2- met hoxy- 7, 8-di hydro- 1H- benzofuran[ 4, 5-d] i midazol e-
1-yl)ethyl)acetam de.
14, USE OF THE COMPOUND of formula (I), according to

claim 1, characterized in that it is for the manufacture of a

drug for the treatment of psychiatric disorders and/or sleep
di sorders.
15. USE OF THE COWPOUND of formula (II), according to

claim 2, characterized in that it is for the manufacture of a

drug for the treatment of psychiatric disorders and/or sleep
di sorders.

16. A METHOD FOR TREATING PSYCHIATRIC DISORDERS AND/OR
DISORDERS OF SLEEP, <characterized in that it conprises

adm nistering to a mammal a therapeutically effective amount

of the conpound of formula (I), as defined in claim1.

17. A METHOD FOR TREATING PSYCHIATRIC DISORDERS AND/OR
DI SORDERS OF SLEEP, characterized by conprising admnistering
to a mammal a therapeutically effective amount of the conpound

of formula (II), as defined in claim2.



