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QUINOLINE DERIVATIVE COMPOUND, METHOD FOR PREPARING SAME, AND

PHARMACEUTICAL COMPOSITION CONTAINING SAME

Technical Field

The present invention relates to a quinoline derivative

compound, an optical isomer thereof, a pharmaceutically

acceptable salt thereof, or a hydrate or solvate thereof, a

10 preparation method thereof, and a pharmaceutical composition

comprising the same.

Background Art
Pathological mechanisms of functional gastroi

15 diseases such as gastrointestinal motility disor

ntestinal

ders act

together, manifesting one or wusually multiple symptoms.
Depending on the symptoms, functional gastrointestinal
diseases are classified into ulcer-like dyspepsia,

dysmotility-like dyspepsia, reflux-like dyspepsia, nonspecific

20 or unspecified functional dyspepsia, and the like.

These functional gastrointestinal diseases are

observed

to have a worldwide morbidity of 25 to 50%, and patients in

: need of treatment account for about 5% of all diagnos

ed cases.

Incidence of functional gastrointestinal diseases exhibits a

25 high regional fluctuation. For example, there is a r

elatively



Pat hol ogi cal nechani snms of functional gastrointestinal 15 diseases such as
gasttointestinal notility disorders act together, manifesting one or
usually rmultiple synptons. Dependi ng on the synptons, functional
gastrointestinal diseases are classified into ulcer-1like dyspepsi a,
dysnotility-1like dyspepsia, reflux-1ike dyspepsia, nonspecific 20 or
unspeci fied functional dyspepsia, and the |ike. These functional
gastrointestinal diseases are observed to have a worldwi de norbidity of 25
to 50% .and patients in need of treatnment account for about 5% of al

di agnosed cases. |ncidence of functional gastrointestinal diseases exhibits
a 25 high regional fluctuation. For exanple, there is a relatively |ow

pat hogeni c-ovc@@theaeri¢ noehereocedént the. geci@a,f @r.gt he2R Korande 19% f or
the U S, whereas the_incidence increases to 35-42%in Japan and to 62 %in
East Africh “Di GBStive tract"disSastecremk H tRsideeendmssesapubaant
anmong al | gj geas i a. ;Parti_cul t he. pr eval ence of
gastric df§232e3§§s§ﬁ$§%§8§%pﬁ“ﬁ%ﬁé&fghg%sgagggé¥%tesﬁ%#%ﬁ%ﬁgfsgfang

di agnosed diRe38e40r4h10f a Kotgans ORI @oseN apehfsS: fARGLY enal giseases
gastrointestinal diseases exhibit high norbidity and severe synptons,

| eadi ng5 t dra detdri rataon i Rathiecuwuallyt y tofe aptdvyainicentds Igekerand a need
for frequent nmedical exam nation and treatnent, thus presenting

i nconveni EMGE2E8S daf| Yidbr k "sEhedunet iR lefFascrpiRtesedede i sosdassessary.

diagnosed in 30~40 % of Korean population. Since functional

4

gastrointestinal diseases exhibit high morbidity and severe
symptoms, leading. to a deteriération in the quality of a
10 patient’s life and a need for frequent medical examination and
freatment, thus presenting inconvenience to daily work
schedule, an effective treatment is necessary.
Symptomatic causes of these functional gastrointestinal
diseases usually remain unclear, although some of them have
15 been identified. Such cryptogenic functional gastrointestinal
diseases cannot be defined by histopathological and
biochemical organi; lesions, and are therefore explained in
terms of functional symptoms. With regard to cryptogenic
functional gastrointestinal diseases, treatment is directed
20 towards reducing symptoms. Various symptoms that manifest in
functional gastrointestinal disorders may be treated mainly by
promoting gastrointestinal mbtility.
Functional dyspepsia, which is a representative
gastrointestinal motility disorder, is also diagnosed based on

25 wvarious dyspepsia symptoms without apparent organic lesions,
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Synptomatic causes of these functional gastrointestinal diseases usually
‘remai'n uncl ear,- al though sone of them have 15 been identified. Such
cryptogeni ¢ functional gastrointestinal diseases cannot be defined by

hi st opat hol ogi cal and bi ocheni cal organic I|esions, and are therefore
explained in terns of functional synptoms. Wth regard to cryptogenic
functional gastrointestinal diseases, treatnment is directed 20 towards
reduci ng synptons. Various synptons that manifest in functiona
gastrointestinal disorders may be treated mainly by pronoting _
gastrointestinal nmotility. Functional dyspepsi a, which is a representative
gastrointestinal motility disorder, is also diagnosed based on 25 various
dyspepsi a synptons wi thout apparent organic |lesions, and therefore

t her apeut ia®ct charekoie ttherapéutis roeasnenpt g;hdeemdf_ is not siméale, 31_1d

nost s t onsf | uct uat ebet weenanel i or ati onan eterioration, depending on
vari oﬁgpf FO6r s i HEFGPAg difdICAHAtRt r eSS TRRR e paFRALOEREHN mechRGi sns act

t oget her, nj ting J al Ly. nul tiple synpt ._For,.exanpl e,
sy?rpt ons é% tgggéé%%%nda ’ 8‘%@%%%%?9?%%{ F%ﬁgerlyspofs C-tr%ﬁ! ﬂsl)%f‘fr%ﬁn)?, déﬁ_Br n’g‘fll a, a
sense of ahdesknal futhaess, pgaidibgaati et echeheiiNg, 28Pi 9asiyklfedi sconfort

or pain, brash, nausea, vomting, acid reflux, and heartburn,” and al
synpt ons ofanifesting one or usually multiple symptoms. For example,
symptoms of functional dyspepsia include post-meal satiety,

anorexia, a sense of abdominal fullness, early satiety,

belching, epigastric discomfort or wpain, brash, nausea,

vomiting, acid reflux, and heartburn, and all symptoms of

10 functional dyspepsia still remain unknown in terms of
pathophysidlogy (Panganamamula et. al., Functional (Nonulcer)
Dyspepsia, Current Treatment Options in Gastroenterology,5,

pp.153-160, 2002).

Representative among therapeutics for functional

15 dyspepsia are domperidone, metoclopramide, levosulpiride,
mosapride, - itopride, and erythromycin, which are all
gastrointestinal prokinetic agenﬁs. For the treatment of

brash and wulcer, which are representative symptoms of

functional dyspepsia, gastric acid suppressants and gastric

2 antacids are used, but these drugs such as H2 antagonists,

usually have temporary effects (Vincenzo Stanghellini et al.,

Delayed Gastric Emptying in Functional Dyspepsia, Current
Treatment Options in Gastroenterology, 7, 259-264, 2004).

5-HT4 receptor agonists, a kind of gastroprokinetic

25 agents which have recently been used as therapeutics for

(93]



10 functional dyspepsia still remain unknown in terns of pathophysiol ogy
‘(Panganamanul a et. al., Functional (Nonulcer) Dyspepsia, Current Treatnent
Options in Gastroenterol ogy,5, pp.153-160, 2002).

Repr esent ati veanongt her apeuti csforfuncti onal 15 dyspepsia are donperi done,
met ocl opram de, |evosul piride, nosapride,itopride,and erythromycin, which
are all gastrointestinal prokinetic agents.For the treatnent of brash and
ul cer, which are representative synptons of functional dyspepsia, gastric
acid suppressants and gastric 20 antacids are used, but these drugs such as
H2 antagoni sts, usually have tenporary effects (Vincenzo Stanghel lini et
al ., Delayed Gastric Enptying in Functional Dyspepsia, Current Treatnent
Opti ons i nfu@dticoeht ehwlpegyia/, wxe- 264yn@0@4) . ifpitdk4 r eneptompagaBi Sts, a
ki nd of gastroprokinetic 25 agents which have recently been used as

t her apeut i 'CLHE 1RETRASIOAaR dy5pEbdita thRedes tbien d undus nprévaapridesy npt ons
W t hout i easkn traih, in the gastric fundus. C.sapride, one of these
5- HT4 recgg%%régggﬁg§§s$a$ﬂ%c ?%eéu%b %ﬁ%ﬁﬁ?§’9§§¥F%%OE§pF9iﬁﬁ?mﬁf?h a high
statistic it eapei HMaked 5 htj_ehOgbﬂisckil&g%-igﬁﬁfiear}j&e&&h%?@am or
intragastric pressure wavel ength (6>cm, however, “cispride increases

t hr eshof dstd orthelre dgegsept Aontof tyastitsédertins teensineRabas e tdheskade vi dual s

as well as in patients, and may al so exhibit adverse side effects on the
heart thatwaé’reéeﬁaF}énf§%ﬂm)y figiigyer, cispride increases thresholds for

the perception of gastric distension in healthy individuals as
well as in patients, and may also exhibit adverse side effects
on the heart that are potentially fatal.

10 Other conventional gastroprokinetic agents are far
inferior to cisapride in therapeutic effect, and .there is
therefore a pressing need to develop a therapeutic for
functional dyspepsia or gastrointestinal motility disorders
that exerts excellent therapeutic effects, without provoking

15 side effects.

- Disclosure
Technical Problem

The present invention provides a novel quinoline

20 derivative compound, an optical isomer thereof, a

pharmaceutically acceptable salt thereof, and a hydrate or
solvate thereof.

The present invention provides a method for preparing a
novel qguinoline derivative compound, an optical isomer

25 thereof, a pharmaceutically acceptable salt thereof, or a



10O her conventional gastroprokinetic agents are far inferior to cisapride
‘in therapeutic effect, and there is therefore a pressing need to devel op a
t herapeutic for functional dyspepsia or gastrointestinal notility disorders
that exerts excellent therapeutic effects, w thout provoking 15 side
effects. Disclosure Technical Problem The present invention provides a
novel quinoline 20 derivative conpound, an optical isoner thereof, a
pharmaceutical ly acceptable salt thereof, and a hydrate or solvate thereof.
The present invention provides a method for preparing a novel quinoline
derivative conpound, an optical isomer 25 thereof, a pharmaceutically
acceptable salt thereof, or a hydrate or sol vate thereof.

hydrate or solvate thereof. :

The present invention provides a  pharmaceutical
composition for the prevention or treatment of a
gastrointestinal motility disorder, comprising a novel

5 quinoline derivative compound, an optical isomer thereof, a
pharmaceutically acceptable salt thereof, or a hydrate or
solvate thereof.

The present invention provides the use of a composition
comprising a novel gquinoline derivative compound, an optical

10 isomer thereof, a pharmaceutically acceptable salt.thereof, or
a hydrate or solvate thereof in the prevention or treatment of
a gastrointestinal motility disorder.

The present invention provides a method for preventing or

treating a gastrointestinal motility disorder wusing a
15 quinoline derivative compound, an optical isomer thereof, a
pharmaceutically accéptable salt thereof, or a 'hydrate or

solvate thereof.

Technical Solution

20 The present invention provides a quinoline derivative
compound represented by the following Chemical Formula 1, an
optical isomer thereof, a pharmaceutically acceptable salt

thereof, and a hydrate or solvate thereof:



The present invention provides a pharnmaceutical conposition for the
‘prevention or treatfrent of a gastrointestinal notility disorder, conprising
a novel 5 quinoline derivative conpound, an optical isonmer thereof, a
pharmaceutically acceptable salt thereof, or a hydrate or sol vate thereof.
The present invention provides the use of a conposition conprising a novel
qui nol i ne derivative conpound, an optical Misoner thereof, a
pharmaceutically acceptable salt thereof, or a hydrate or sol vate thereof
in the prevention or treatnment of a gastrointestinal notility disorder.

The present invention provides a nethod for preventing or treating a
gastrointestinal notility di-sorder using a quinoline derivative conpound,
an optical isomer thereof,™a_pharpmceutically acceptable salt thereof, or a
hydrate or solvate thereof.{ Techi ga&l Sol uti on 20The present invention

provi des a quinoline derivativ Cdnp\gnd represented by the follow ng
Chemi cal Fornmula 1, an optd, éggis

er tiver eof , a pharmaceutically

acceptabl e salt thereof, aﬁq/ hyd@rate or solvate thereof: -(Rb)rr 0 1

[
o

,/
Ra 0

...... [Chemical Formula 1]

Wherein the chemical formula 1,
R: to R¢ are independently -H; or methoxy,

R, is —-H; methoxy; or ~-0O-,

5 s represents a single bond; or a double bond, with
the proviso that when === represents the single bond, Ra is
~H or methoxy; or.-when *=--=- represents the double bond, Ra is
_O..,

X and Y are independently -N-; or -N'-,
10 Rb is —-H; or linear or branched alkyl of Cl to C4,
- n means the number of Rb bound with X and is an integer
of 0 or 1;
Al and A2 are independently a 6-membered cycloaliphatic
ringf or a 6-membered aromatic ring, with the proviso that
15 when Al is the 6-membered cycloaliphatic ring, n is 1, or when
Al is the 6-membered aromatic ring, n is zero.

In Chemical Formula 1, X and Y may be the same or



P6 [ Chem cal Fornula 1] Wierein the chemcal formula 1, RlL to R6 are
‘independently -H, or nethoxy, R is -H nethoxy; or -0-, 5-represents a
singl e bond; or a double bond, with the proviso that when - represents the

single bond, Ra is -H or nethoxy; or when =- represents the double bond, Ra
is -0-, X and Y are independently -N-; or -1\1-, Rois -H or |linear or
branched al kyl of O to 4, n nmeans the nunber of Rb bound with X and
is an integer of 0 or 1; Al and A2 are independently a 6-nenbered

cycloaliphatic ring; or a 6-menbered aronatic ring, with the proviso that
15 when Al is the 6-nenbered cycloaliphatic ring, nis 1, or when Al is the
6- menbered aromatic ring, nis zero. In Chemcal Fornula 1, X and Y may be
t he same colifferent. For example, both X and Y may be N.

Alternatively, X may be N while Y is N+.
In Chemical Formula 1, Al and A2 may be independently an
aliphatic ring or an aromatic ring. For example, Al may be
5 the cycloaliphatic ring while A2 is the aromatic ring.
Alternatively, Al may be the aromatic ring while A2 is the
cycloaliphatic ring.
When Al or A2 is the cycloaliphatic ring, the quinoline
derivative compound represented by Chemical Formula 1 may have
10 an asymmetric carbon atom in the cycloaliphatic ring Al or A2.
In this context, the compound of Chemical Formula 1, an
optical isomer, and a racemic mixture thereof may fall within
the scope of the present invention.
In accordance with the present invention, the quinoline
15 derivative compound represented by Chemical Formula 1 may be a

compound represented by the following Chemical Formula 2 or 3:



different.For exanple, both X and Y may be N. Alternatively, X may be N
‘'while Y is N+ - " In Chemcal Fornmula 1, Al and A2 may be i ndependently
an aliphatic ring or an aromatic ring. For exanple, Al may be 5 the
cycloaliphatic ring while A2 is the aromatic ring. Alternatively, A nmay be
the aromatic ring while A2 is the cycloaliphatic ring. When Al or A2
is the cycloaliphatic ring, the quinoline derivative conpound represented
by Chemi cal Formula | may have Wan asymetric carbon atomin the
cycloaliphatic ring Al or A2. In this context, the conpound of Chem cal
Formula 1, an optical isonmer, and a racem c mxture thereof may fall wthin

the scope of the present invention. I n accordance with the present
invention, the quinoline 15 derivative conpound represented by Cheni cal
Formula | may be a conpound represénted”by~the fol | owi ng Chemi cal Formula 2

or 3: [ Chem cal Fornula 2] [ Chemicdl Formula 3]

Rg
Rs L, [Chemical Formula 2]

Ry

Ra

T Xy

N+
Re¢ =

Re ... [Chemical Formula 3]
Wherein the chemical formula 2 or 3,

R; to Rg are independently -H; or methoxy,



Wherein the chemcal formula 2 or 3, RL to R6 are independently -H, or

‘met hoxy, * represents an asymetric carbon atom As can be seen in
Chem cal Formula 2 or 3, the conpound nay have an asymmetric carbon

atom Thus, the present 5 invention envisages the conpound represented by
Chem cal Formula 2 or 3, and an optical isoner thereof. The present

i nvention includes the follow ng conpounds, an optical isoner thereof, a
pharmaceutically acceptable salt thereof, a hydrate thereof, and a sol vate
t hereof. 101, 2, 10- Tri et hoxy-9-(2, 9, 10-tri nmet hoxy-5, 8, 13, 13a-

t et rahydr o- 6H-i soqui no[ 3, 2- a] i soqui nol i n- 3-yl oxy) -

di benzo[ de, g] qui nol i n-7-one; or

3,9, 10- Tri net hdoxyepedserzsl1ent asymetchoxy- &3:80@6a ateom.

t et rahydr o- 4H di benzo[ de, g] qui nol i n-9-yl oxy) - 5, 6- di hydr oi soqui no[ 3, 2-a] i soq
ui nol i nylium Preferably, the present invention includes the follow ng

compounds, an 85LGER ol SOUEH iagleot BRAReitied | ogeesplatle <Al
20( ) -1, 2;phQ- TrdPet ReXYa Sorrdet$4 L0- L4kt hax¥md, 8, Bud3a-the present

5 invention envisages the compound represented by Chemical
Formula 2 or 3, and an optical isomer thereof.

The present invention includes the following compounds,
an optical isomer thereof, a pharmaceutically acceptable salt
thereof, a hydrate thereof, and a solvate thereof.

10 1,2,10—Trimeth6xy—9—(2,9,10—trimethoxy—5,8,l3,13a—
tetrahydro-6H-isoquino{3,2-a]lisoquinolin-3-yloxy)-
dibenzo{de,glquinolin-7-one; or .

3,9,10-Trimethoxy-2-(1,2,10-trimethoxy-5, 6, 6a, 7-
tetrahydro-4H-dibenzo[de,glquinolin-9-yloxy) -5, 6-dihydro-

15 isoquino([3,2-alisoguinolinylium

Preferably, the present invention includes the following
compounds, an optical isomer thereof, a pharmaceutically
acceptable salt thereof, a hydrate thereof, and a sol&ate
thereof:

20 (8)-1,2,10-Trimethoxy-9-(2,9, 10-trimethoxy-5, 8,13, 13a-
tetrahydro-6H-isoquino[3,2-alisoquinolin-3-yloxy) -
dibenzo[de,glquinolin-7~one; or |

(S)—3,9,10-Trimethoxy—2—(1,2,10—trimethoxy~5,6,6a,7—
tetrahydro-4H-dibenzo[de,glquinolin-9-yloxy) -5, 6-dihydro-

25 1isoquino[3,2-alisoquinolinylium.



t et rahydr o- 6H-i soqui no[ 3, 2- a] i soqui nol i n- 3-yl oxy) -

'di benzo[ de, g] qui nol i n-7-one; or
(S)-3,9,10-Tri net hoxy-2-(1, 2, 10-tri met hoxy-5, 6, 6a, 7-

t et r ahydr o- 4H di benzo[ de, g] qui nol i n-9-yl oxy) - 5, 6-di hydro- 25

i soqui no[ 3, 2-a]i soqui nolinylium As used herein, the term
"pharmaceutically acceptable salt” refers to-any of typical salts enployed
in the pharmaceutical field. Exanples of the salts include inorganic ion
~salts, such as salts of calcium potassium sodiumand 5 nagnesium
inorganic acid salts, such as salts of hydrochloric acid, nitric acid,
phosphoric acid, bromc acid, iodic acid, perchloric acid, tartaric acid,
and sul furic aépd,ussmgaméreiaci dtlsal tesrmsiphaasasalttisadly acetceptaplia,
trifluoroacgt;c acid, citric acid, maleic _acid, succinic acid, oxalic acid,

M benzoi c *&cFd, tartati ¢CaciPly fﬁﬁar?%?%ﬁﬁld,Sﬁﬁﬁﬂel?%?%%@?ﬂ, pRopHei ¢ aci d,
citric acg agﬁé@%dé&é%ﬂ QieQ%YCQ#&&ﬁﬂgégof9&%9%ﬂh%saféghxﬁﬁh%%gégﬁig aci d,
crd, g acrd, glu ,

glutam c utaric curoni ¢ acid, aspartic aci scor bi c

aci d, carheni Gaaekd, R ldd CsaAaGisd,ohyeH 106, C Rekdsi ERNAebitudcigy Nucic
acid, nitric acid, panpic acid, pantothenic acid, succinic acid, and
tartarit aecdesamd suicdrgantc azdid salts, swoh ams ssats sobfhywebkahersul f oni c
acid, ethane sulfonic acjd, benzene sulfonic acid, p-toluene sulfonic acid,
canphor i c 3&¢fd, PahB: NapFt hal RIRSPEAFtonfeidei RECTHEM F61dei dodaFt 8ck¥ch as
salts of E¥8hf§rigoa95 initngt and | s'neangnd g?%ne sal t such as salts

of triethyl  amne.CtfrethyFantHeC affbhi a2 Py Prdaf AetC afRd Pi cSFFRRLC but are

not |imteditheyatq, Falcrexasmlke;cpharmaceuticcaldiy acceptirpheasatis are of
hydrochloric acid as the inorganic acid salts and net hane sulfonic acid as
the 25 organtde adidisabtidrespbeid vatiyy, whicchintray abedpsedansct Beid,

phar maceuti cal I'y acceptable salts of the present invention.

10 benzoi¢ acid, tartaric acid, fumaric acid, mandelic acid,
propionic acid, citric acid, lactic acid, glycolic acid,
gluconic acid, galaturonic acid, glutamic acid, glutaric acid,
glucuronic acid, aspartic acid, ascorbic acid, carbonic acid,
vanillic aéid, hydroiodic acid, mandelic acid, mucic acid,

15 nitric acid, pamoic acid, pantothenic acid, succinic acid, and
tartaric acid, and sulfonic acid salts, such as salts of
methane_sulfonic acid, ethane sulfonic acid, benzene sulfonic
acid, p;toluene sulfonic acid, camphoric acid, and naphthalene
sulfonic acid, amino acid salts such as salts of glycine,

20 arginine, and lysine, and amine salts, such as salts of
triethyl amine, triethylamine, ammonia, pyridine, and
picoline, but are not limited thereto. For example,
pharmaceutically acceptable salts are of hydrochloric acid as

the inorganic acid salts and methane sulfonic acid as the

25 organic acid salt, respectively, which may be used as the

10



A hydrate of the conpound of Chem cal Formula 1, 2 or 3, the

"abové- suggest ed' conpounds, optical isoners or the pharnaceutically
acceptabl e salts thereof nmay include a 5 stoichionetric or
non-stoi chi onetric anount of water bound by non-coval ent internol ecul ar
forces. The hydrate may include at |east one equival ent of water, for
exanple, one to five equivalents of water. It may be prepared by
crystallizing the compound of Chemical Formula 1, 2 or 3, an optical isomer
10 thereof, or a pharmaceutically acceptable salt thereof in water or an
aqueous sol vent. A solvate of the conpounds represented by Chem cal Fornul a
1, 2 or 3, the above-suggested conpounds, or the optical isoners or the
phar maceutdheghnbgegticeptabhecartiaid e15at herafofthaayr eoarpr isgeat 5troi chi onetric
or non-stoichiaqnetric amount of a sol vent bound by non-coval ent

i nt er mol ecul ar f SYEERLPrAF efFeFOTROPS Ay EREMAR EHF T EndvorafT I &, non-
toxic, an ui tabl e inistration to hupmans. Et hanol , net hangl
({H% §%§%§|éﬁé9éﬁﬁgd i de" Ounga’ °ﬁ%?c£& ﬁfpmeﬁ%e égﬁpog%%s

propanol, and ne ori de y exe ary.

repr esent gohhaCherical yForpbbgeabie?, @nt3, theradovensuggeast g6 cogpounds,
the optical isoners or the pharmaceutically acceptable salts thereof are

pr ophyl actiteiohithetEpe wri cohoestgagtitoenrist amaintotfi Wwattgrdbsondieps. Havi ng

affinity for dopam ne-D2 receptors, serotonin-1A receptors,

non-covalent intermolecular forces. The hydrate may include

at least one equivalent of water, for example, one to five

equivalents of water. It may be prepared by crystallizing the

compound of Chemical Formula 1, 2 or 3, an optical isomer

10 thereof, or a pharmaceutically acceptable salt thereof in
water or an aqueous solvent.

A solvate of the compounds represented by Chemical

Formula 1, 2 or 3, the above-suggested compounds, or the

optical isomers or the pharmaceutically = acceptable salts

15 thereof may comprise a stoichiometric or non-stoichiometric
amount of a solvent bound by non-covalent intermolecular
forces. Preferred is a solvent which is non-volatile, non-
toxic, and suitable for administration to humans. Ethanol,
methanol, propanol, and methylene chloride may be exemplary.

20 The compounds represented by Chemical Formula 1, 2, or 3,
the above-suggested compounds, the optical isomers or the
pharmaceutically acceptable salts thereof are prophylactic or
therapeutic for gastrointestinal motility disorders. Having

affinity for dopamine-D2 receptors, serotonin-l1A receptors,

25 and serotonin-1B receptors, the compounds of the present

11



25 and serotoni n-1B receptors, the conpounds of the present invention,
‘that "is, the conpounds represented by Chenmical Fornmula 1, 2, or 3, the
above- suggest ed conpounds, or the optical isoners or the pharmaceutically
acceptabl e salts thereof can be used for the prevention or treatnent of
various 5 synptons of gastrointestinal notility disorders through
interaction with the receptors. The present invention provides a

nmet hod for preparing a conpound represented by the foll ow ng Chem cal
Forrmula 1, an optical isonmer thereof, a pharnaceutically acceptable salt W
thereof, or a hydrate or solvate thereof, conprising 1) reacting a conpound
represented by the follow ng Chem cal Formula 4 or an optiml ,isoner

t her eof winkeatsaen,f ohpht campoutite | prompeurpises eapeesdntadbase Chesyedlhesi s a
conpound represented by the foll ow ng Chem cal Formula 5 or an optical 15

i soner thér&BPiadand 2 reacti ngheheakippsufigevfeChepiraindseor Ayl ats or t he

opti mal i somer fhe.rs%%fe wth a crgerrpoglgd <gegr esen ed bg.é%%glol I (s)a' n
Chenical Formifa 69N the Pfeselce FBFTEHase 3Ry 2FRA2 S0 t
thereof can be used for the prevention or treatment of various
5 symptoms of gastrointestinal motility disorders through
interaction with the receptors.

The present invention provides a method for preparing a
compound répresented by the following Chemical Formula 1, an
optical isomer thereof, a pharmaceutically acceptable salt

10 thereof, or a hydrate or solvate thereof, comprising 1)
reacting a compound represented by the following Chemical
Formula 4 or an optimal isomer thereof with a sulfonyl
compound in the presence of a base to synthesis a compound
represented by the following Chemical Formula 5 or an optical

15 1isomer thereof; and 2) reacting the compound of Chemical
Formula 5 or the optimal isomer thereof with a compound
represented by the following Chemical -Formula 6 in the

presence of a base.

12



R5/1, A [ R6 Werein the chemcal formulas 1, 4, 5 and 6, Rl to R6 are
‘i ndependently H, or methoxy; Ra is -H methoxy; or -0-; 5===== represents a
singl e bond; or a double bond, with the proviso that when - represents the
single bond, Ra is -H or nethoxy; or when represents the double bond, Ra
is -0-; Xand Y are independently -N-; or -1\1'-; Rbis -H or linear or
branched al kyl of O to 04;

[Chemical Formula 1]

oH L. [ Chemical Formula 4]

[ Chemical Formula 5]

13



n means the nunber of Rb bound with X and is an integer of 0 or 1; Al
‘and A2 are independently a 6-nmenbered cycloaliphatic ring; or a 6-nenbered
aromatic ring, with the proviso that when Al is the 6-nenbered
cycloaliphatic ring, nis 1, or when Al is the 6-nmenbered aromatic ring, n
is zero; and T is linear or branched al kyl sulfonyl of C to 04,

|l i near or branched fluoroal kyl sulfonyl of O to 04, or substituted or
unsubstituted aryl sul fonyl of 03 to 010. 20In Chemi cal Fornulas 1, 4, 5 and
6, X and y may be the sane or different.For exanple, both X and Y may be
N. Alternatively, X may be Nwhile Y is N+. The conpound represented by
Chem cal Formula 4 or 6, or 5 the optical isonmer thereof may be prepared
using a typical nethod kngym inthe art, or may be commercially avail abl e.
For exanpl e, the conpound s~Dbe obtained froman extract of Corydalis
tuber using a well-known (Tae Ho Lee et al., Biol. Pharm Bull

33(6) 958-962(2010), "Eff | Corydaline 10_ from Corydalis Tuber on :
Gastric Q{ ct'“ I pan mal Mdel", Ki Hyun Kimet al., Planta Med.
2010 May 27ﬂ;"hb' Cyt obpxi ¢ et rahydr opr ot ober beri ne- Apor phi ne Di meric and

Apor phi ne Alkaloinsﬁﬂr¢n1Cbr dalis Turtschaninovii"). Each reaction step of
t he nmet hod t he 5 i nvention 15 may be carried out in an organic

sol vent. No/pafti » iwtations are burdened on the kind of the organic.
sol vent. F8r exanple, nethanol, et-hadofhemresdamormui it hyl sul f oxi de
(DMSO), tetrahydrofuran (THF), acetonitrile (ACN),

Wherein the chemical formulas 1, 4, 5 and 6,

R; to Re¢ are independently H; or methoxy;

Ra is -H; methoxy; or -0-;

5 s represents a single bond; or a double bond, with
the proviso that when === represents the single bond, Ra is
~H or methoxy; or when === represents the double bond, Ra is
~0-;

X and Y are independently -N-; or -N'-;
10 Rb is —-H; or linear or branched alkyl of Cl to C4;
n means the number of Rb bound with X and is an integer
of 0 or 1;
Al and A2 are independently a 6-membered cycloaliphatic
ring; or a 6-membered aromatic ring, with the proviso that
15 when Al is the 6-membered cycloaliphatic ring, n is 1, or when
Al is the 6-membered aromatic ring, n is zero; and
T is linear or branched alkyl sﬁlfonyl of Cl to C(C4,
linear or branched fluorocalkyl sulfonyl of Cl1 to C4, or
substituted or unsubstituted arylsulfonyl of C3 to C10.

m' In Chemical Formulas 1, 4, 5 and 6, X and y may be the
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di et hyl f or mam de( DVF) , N- net hyl pyrrol i di none(NMP), 20 di net hyl acet am de
(DMA), or a mixture thereof may be used as a solvent for the reactions of
the preparation nmethod. In the preparation nethod of the present invention,
t he conpound of Chem cal FoLnmula 4 or the optical isomer thereof is reacted
wi th the sul fonyl conpound to prepare a conpound 25 represented by Chem cal
Formula 5. No particular limtations are inparted to the kind of the

sul fonyl conmpound as long as it can effectively substitute for -H of the
conpound of Chemical Fornula 4 or the optical isoner thereof, and can | eave
fromthe conpound of Chem cal Fornmula 5 upon the 5 subsequent reaction

bet ween the conmpound of Chem cal Formula 5, and the conpound of Chem cal
Fornul a 6 simet her opt f tatenitsonerot hesanble TheosHl xond cempryndavai | abl e
for the reaction-may be a sul fonyl halide such as sulfonyl chloride,

sul fonyl BHosiraetiemly s¢l marype Nodibdés drisaNgul fonyl imide. WFor exanples,
t he sul fonyl conpound may include nethyl sul fonyl halides, ethylsulfonyl
hal i des, propyl sul fonyl halides, toluenesulfonyl

hal ides, tif| uasameLhybul f.oy dJes%alcggieé nddddhuQicopBLIYL SULT @y, hal T des,
tr|fluorobenzenesulfonyl N—phe%y? %lstrl Iuoronethy sul onyI :
i mde, andH¥l5cduitash h&&hétfkﬁékéaﬁtﬂay sl fe¥bred using a typical
method known in the art, or may be commercially available.
For example, the compound may be obtained from an extract of
Corydalis tuber using a well-known method (Tae Hé lee et al.,
Biol. Pharm. Bull. 33(6) 958-962(2010), "Effects of Corydaline
10. from Corydalis Tubér on Gastric Motor Function in an Animal
Model"™, Ki Hyun Kim et al., Planta Med. 2010 May 27, "New
Cytotoxic Tetrahydroprotoberberine-Aporphine Dimeric and
Aporphine Alkaloids from Corydalis Turtschaninovii™).
Each reaction Step of the method of the present invention
.15 may be carried out in an organic solvent. No particular
limitations are burdened on the kind of the organic solvent.
For example, methanol, ethanol, propanocl, dimethylsulfoxide
(DMSO) , tetrahydrdfuran (THF)/ acetonitrile (ACN) ,
dimethylformamide (DMF) , N—methylpyrrolidinone (NMP) ,
20 dimethylacetamide (DMA), or a mixture thereof may be used as a
solvent for the reactions of the preparation method.
In the preparation method of the present invention, the
compound of Chemical Formula 4 or the optical isomer thereof

is reacted with the sulfonyl compound to prepare a compound

25 represented by Chemical Formula 5. No particular limitations



In accordance with the preparation of the chem cal formula 5, an oxidation
'step'may be further included just after the reaction of the conpound of
Chem cal Formula 4 or the optical isomer thereof with a sul fonyl conpound
when Al is 20 the aromatic ring, represents the double bond, and Ra is -0-
in Chem cal Formula 5. In accordance with the preparation of the
chem cal fornmula 5, the reaction with the conpound of Chem cal Fornmula 6
may be carried out inmediately after the reaction between the conpound of
Chem cal Formula 4 or the optical isoner thereof and the sul fonyl conpound
when Al is the cycloaliphatic ring, represents the single bond, and Ra is
-H or nethoxy. In the presence of the base, the conpound of Chem cal 5
Forrmul a 5age thpaopdd cal tisorenhdt ber ené bslfeact etbmpbtbdt he Tedpaund of
‘Chem cal FoLnula 6 or the optical isoner thereof to prepare the conpound of
Cheni cal Fé&r nuran 1 effretsvgHon§rogriduse nfathe-Bomdoure ofordivevrdc adf For mul a
5 or the ?gﬁical i?oner t hereof is a good Ieavin%_ so that it can be
u n

W r eadi | y “SGB5¢31 uf 8 B? t he Fongu %lfca@ejrﬁ??f%ﬁ g{ﬁ)u o4 6 B 15 opt i cal
i somer thergof ta-affend téb%fp%%eow ohefhem C%:ﬁ%g‘;'fo% on the !N

accordance wth the nmethod of the present Invention, as it can
readi | y5 | eabeefuam timctaspobadwedn Chiesn catpdhd-aymdrandcor Fhemept i cal

i soner thereof in reaction with the conpound of Chemical Fornula 6 or the
optical i Senend heheotompeyndobf ofemgeaup Fnapube énplroyete Exaigdles of the
sul fonyl groug a%gilable for the reaction may include_nethyl sul fonyl,

et hyl sul f oigPST prEfyPeht f onyPe tHIEERBS UIFBRYINA 2R VRr L fP iR r SREtL HytE

SU|fony|’E%5E£Hﬁ{ﬁﬁ¥éE%% %u%{#¥8%§?aﬂglid such as sulfonyl chloride,

trifluorobenzenes apr ef erencef or
sulfonyl bromide, and sulfonyl iodide, or a sulfonyl imide.

10 For examples, the sulfonyl compound may include methylsulfonyl
halidés, ethylsulfonyl halides, propylsulfonyl halides,
toluénesulfonyl halides} trifluoromethylsulfonyl halides,
trifluoromethylsulfonyl halides, trifluorobenzenesulfonyl
halides, N-phenyl bistrifluoromethyl sulfonyl :imide, and N-

15 butyl bistrifluoromethyl sulfonyl.

In accordance with the preparation of the chemical
formula 5, an oxidation step may be further included just
after the reaction of the compound of Chemical Formula 4 or
the optical isomer thereof with a sulfonyl compound when Al is

20 the aromatic ring, ¥ =--= represents the double bond, and Ra is
—0- in Chemical Formula 5.

In accordance with the preparation of the chemical
formula 5, the reaction with the compound of Chemical Formula
6 may be carried out immediately after the reaction between

25 the compound of Chemical Formula 4 or the optical isomer

16



met hyl sul fonyl, p-toluenesul fonyl or trifluoronethylsulfonyl. In
‘accotdance with the nethod of the present invention, various bases may be
enpl oyed. For instance, the base may be 25 triethyl am ne,

N, N- di i sopropyl et hyl am ne, N nethyl orphyrin, N

met hyl pi peri di ne, 4-di net hyl am nopyri di ne, N, N- di net hyl aniline, 2,
6-rutidine, tricalcium phosphate, potassium carbonate, pyridine or a

m xture thereof. The base nay be preferably triethylamne, or tricalcium
phosphate. 5 In the case where the conpound of Chemcal Fornula 1 is
specified into the conpound of Chemical Fornmula 2, the preparation nethod
of the present invention may be carried out by reacting a conpound

repr esent éttebgof he angdl | ovheng Ghefvrgdl Foempduendd- Iwlgen anAbpt iigal tlsomnmer
thereof with a sul fonyl Wconpound to synthesize a conpound represented by
the fol | oWYRGOTHEMATEIC FéPful & 5-1 ePraacopt i € siserer bphér eatd Rii di zi ng
t he conpoggd~ fagh%zh%gl Formula 5-1 or the optical isoner thereof to
prepare a conpoundnreprgéented by the followi ng Chem cal Fornula 5-2; and

reacting the conpewad (ofsCheni 6al 13 QLU @na- ZoMbbin@ 68NMBAMAG-a1
represented by the Chem cal Fornula 6-1 or an optical isomer thereof.
5 Formula 5 or the optical isomer thereof is reacted with the
compound of Chemical Formula 6 or the optical isomer thereof
to prepare the compound of Chemical Formula 1. The sulfonyl
group in the compound of Chemical Formula 5 or the optical
isomer thereof is a good leaving group, so that it can be
10 readily subsfituted by the compound of Chemical Formula 6 or
the optical ‘isomer thereof to.afford the compound of Chemical
Formula 1.
In accordance with the method of the present invention,
so long as it can readily leave from the compound of Chemical
15 Formula 5 or the optical isomer thereof in reaction with the
compound of Chemical Formula 6 or the optical isomer thereof,
any solfonyl group may be employed. Examples of the sulfonyl
group available for the reaction may include methylsulfonyl,
ethylsulfonyl, propylsulfonyl, toluenesulfonyl,
20 trifluoromethyl sulfonyl, trifluoromethyl sulfonyl, and
trifluorobenzene sulfonyl, with a preference for
methyisulfonyl, p-toluenesulfonyl or trifluoromethylsulfonyl.
In accordance with the method of the present invention,
various bases may be employed. For instance, the base may be

25 triethylamine, N,N-diisopropylethylamine, N-methylorphyrin, N-

17



[ Chem cal Fornula 2] [ Chem cal Fornmula 4-1] Or [Chenmical Fornula
'5-1]" Or [Chemcal Formula 5-2] _

methylpiperidine, 4-dimethylaminopyridine, N, N-

dimethylaniline, 2, 6~-rutidine, tricalcium phosphate,
potassium carbonate, pyridine or a mixture thereof. The base

may be preferably triethylamine, or tricalcium phosphate.

5 In the case where the compound of Chemical Formula 1 is
specifiéd into the compound of Chemical Formula 2, the
preparation method of the present invention may be carried out
by reacting a compound represented by the following Chemical
Formula 4-1 or .an optical isomer thereof with a sulfonyl

10 compound to synthesize a compound represented by the following
Chemical Formula 5-1 or an optical isomer thereof; oxidizing
the compound of Chemical Formula 5-1 or the optical isomer
thereof to prepare a compound represented by the following
Chemical Formula 5-2; and reacting the compound of Chemical

15 Formula 5-2 with a compound represented by the Chemical

Formula 6-1 or an optical isomer thereof.

18



R5 [ Chem cal Fornula 6-1] Wherein the chemcal fornmulas 2, 4-1, 5-1, 5-2
"and 6-1, 5R1 to R6 are independently -H, or nethoxy; Rb is -H or a linear
or branched al kyl of O to 04, T is linear or branched al kyl sulfonyl
of O to C4, linear or branched fluoroal kyl sulfonyl of C to 04, or
substituted or unsubstituted arylsulfonyl of C3 to Cl10; and 5* represents
an asymetric carbon atom When t he conpound of Chemcal Formula 1 is
specified into the conpound of Chem cal Fornula 2, the preparation nethod
of the present invention nay be illustrated in the foll owi ng WReaction
Scheme 1: [Reaction Schene 1] Werein the reaction schene 1,

[Chemical Formula 2]

..... [Chemical Formula 4-1]
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Rl to R6 are independently -H or nethoxy; 5Rb is -H, or |inear or branched
‘al kyl of O to C4, Tis linear or branched al kyl sulfonyl of O to
04, linear or branched fluoroal kyl sulfonyl of C to 04, or substituted or
unsubstituted aryl sul fonyl of 03 to 010; and * represents an asymetric
carbon atom 10Preferably, in Reaction Schene 1, Rl to R6 may be net hoxy,
Ro may be nethyl, and T may be trifluoronethyl sul fonyl. I n Reaction
Scheme 1 according to the nethod of the present invention, conpounds of
Chem cal Formulas 2, 4-1, 5-1 and 6-1 bear an asymmetric carbon atom at the
position 5 Therefore, in accordance with a nethod for preparing the
conpound represented by Chem cal Fornula 2, the optical isoner thereof, the
~_pharmaceutical ly, acceptabl e salt thereof, or the hydrate or solvate

"t hereof, conpounds 2 DY Chenlcal Formula 4-1, 5-1 and 6-1, or
optical isomers the npl oyed. The conpound of Chenica
Formula 4-1 or 6-1 i somer thereof may be prepared using a
typi cal net hod fkfiown | , or ®mmy be commercially available. For
exanpl e, the conpound rMay be qgbtai ned froman extract of 15 Corydalis tuber
usi ng a wel | - known nettreg e Ho Lee et al., Biol. Pharm Bull. 33(6)
958-962(2010), "Effgcts of|[ Corydaline from Corydalis Tuber on Gastric Motor
Function in an Ani ng ", Ki Hyun Kimet al., Planta Med. 2010 May 27,
"New Cyt ot oxi ¢ J} opr ot ober beri ne- Apor phi ne Di neric and

oT

\
N
Ro =
O )
Rz
ot ... [Chemical Formula 5-2]
Ry
OH
= l
\\\ \i \\\

N
R F <
ks [Chemical Formula 6-1]

Wherein the chemical formulas 2, 4-1, 5-1, 5-2 and 6-1,

5 R; to R¢ are independently -H; or methoxy:



20 Apor phine Al kal oids from Corydalis Turtschaninovii"). As can be
‘undef st ood from Reacti on Schene 1-according to the nmethod of the present
invention, the optical structure of Chem cal Formula 2 can be determ ned by
that of the conmpound represented by Chem cal Formula 671. Hence, when the
conpound 25 of Chemical Formula 6-1 is a pure optical isoner, the conpound
of Chemcal Fornmula 2 is obtainedin the formof the predeterm ned optical
structure. For exanple, if the conmpound of Chemi cal Formula 6-1 has an
(S)-configuration, the conpound of Chemical Fornula 2 may be obtained as an
(S) enantionmer. 5 On the other hand, when the conpound of Chem cal Fornul a
6-1 is a racemate, the conpound of Chemical Fornmula 2 may be obtained in a
racem c mxtur® hn thi orcaseindéhe drabeahched xluye sarcibecseparated into
desired enantioners of Chemcal Formula 2 using a well-known method. 10As
|IIustrated |nTReéttﬂéﬁe§mhenebraach©ddﬁhgylosuhéowmbpafaﬂﬂonxnefhod of the

pr esent entlon 2 und of Chemical_ Fornula 5-1 or the optical
Ej T

i soner th éﬁ?rnﬁ?:b st ZBAF 93 Wit hetfydunef offlohe®i &4 FeFmul a 4- 1
or the opt r rea it l.f0 conpound 15 in
t he preseﬁ%%gg%tﬁﬁgyﬁﬁigﬁggggﬁégﬁtlgu%L%fgﬁaﬁokgti%ﬁéﬁgre ?%%of%gg to the

ki nd ofsthe sulf eaplesaiipoundasfnmidtriis eeasdredtwht h the conmpound of

Chem cal ‘Formula 4-1 or the optical isomer thereof to synthesize the
conmpound of Chenical Formula 5-1 and can readily separate fromthe conpound
of Chem cal lw,Eornula 5-1 in a subsequent reaction, The sul fonyl conpound

avai | abl e for t'RF8 F@%éFW@ﬁuﬁﬁyo%éj§ﬁPF6ﬁyfo¥ﬁﬁ%adésl§U%RFQ%§1§GI%6ﬁ®l
o] 92 (i COgLali o Aoy SELERNN J 0 p: Qe St echBh 467~ For

exanpl e, conmpound may i
met hyl sul froRy| halddes, stvarcsshf oyl Ned | d@Sustrated in the following

10 Reaction Scheme 1:

[Reaction Scheme 1]
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25 propyl sul fonyl hal i des, t ol uenesul f onyl hal i des,
“trifluoromethylsul fonyl halides,trifluoronethyl sul fonyl

hal i des, tri fl uor obenzenesul f onyl hal i des, N- phenyl

bi strifluoromet hyl sul fonylim de, andN-butyl bistrifluoronethyl sulfonyl.
5Upon the sulfonation of the conmpound of Chem cal Formula 4-1 or the
optical isoner thereof, the sulfonyl conpound substitutes for -H of the
hydr oxyl group (-OH) to give the conpound of Chemi cal Fornmula 5-1 or the
optical isoner thereof. Exanples of the sulfonyl group available for the
sul fonati on mayi ncl ude net hyl sul fonyl , et hyl sul fonyl, propyl sul fonyl,

tol uenesul fonyl, trifluoronethyl sulfonyl, trifluoronethylsulfonyl,
ortrifluorih sul fonyl . The sulfonyl group may heprefer

ly

: R r = \\l

sulfon I I\rl\’ oxidation | s N
RD y \ / \ —_— R‘)/ - i

pe v

Ry
OH
[Cpd.41] [de_5—1] [Cpd.5-2]
Ry
A\ R, 7
X > NN
Re ~ ICpd.61] N

R |' N
- %J,\’,//’
Ry

A
/L{I (Cpd.2]
N

Wherein the reaction scheme 1,

Ry to Re¢ are independently -H; or methoxy;

5 Rb is -H; or linear or branched alkyl of Cl to C4,

T is linear or branched alkyl sulfonyl of Cl to C4,
linear or branched fluoroalkyl sulfonyl of Cl to C4, or
substituted or unsubstituted arylsulfonyl of C3 to C10; and

* represents an asymmetric carbon atom.

10 Preferably, in Reaction Scheme 1, R; to Re¢ may be methoxy,
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t ol uenesul fonyl or trifluoronethylsul fonyl. The conpound of Cheni ca
"Fornula 4-1 or the optical isonmer thereof may react with the sul fonyl
conmpound in the presence of the base. For exanple, the base nay include
triethylam ne, N, N-diisopropylethylam ne, N-nethylorphyrin,

Nmet hyl pi peri di ne, 4-di nethyl am nopyridine, N, NN 20 dinethylaniline, 2,
6-rutidine, tricalcium phosphate, potassium carbonate, pyridine or a

m xture thereof. The base nay be preferably triethylam ne. Subsequently,

t he conpound of Chemical FoLnula 5-1 or the optical isonmer thereof is
oxi di zed to prepare a conpound 25 represented by Chem cal Fornula 5-2. This
oxidation nmay be carried out by reacting the conpound of Chem cal Formula

5-1 or the&wpbiCod netORRl ihmereahyWt heair10xrdnging A0eshy1 The oxidi zi ng
agent available for this oxidation is not Iimted to specific Kkinds.
Exanpl es of thénodsdicziny &gbemendy aocdtudieds tydrbgemepbpdxiade, the

met achl or obenzoi ¢, aci d,, manganese conpounds such_as potassi um per manganat e,
manganese RXEEERE eI "R 1ONgnHOBPHBG U (CheMesd! Thadrisddri dnlagent may be
preferably na qnqig?ﬁcetagg. Iggggafterbntg_ conpound of Chem cal] Fornula

5-2 is 10 reacted with the c8Mpound of ‘GRBniTal" For ntita 821 o1t he' opti ca

i somer § heneebrbre ! henpraseneanel aikaseat asahbar dedrhepsopmaud efe Cheni cal
Formula 2, the optical isonmer thereof, the pharmaceutically acceptable salt
t her eof , aromphendiyhratesented dby dthenti het ebd rmulllze 2¢ orpo unst iaf 1Chesmhenl
FoLmul a 5-2 and 15 the conpound of Chem cal Forrmula 6-1 may be reacted in
an U | manFhe€apfi nghefisgmaceutically acceptable salt thereof, or the

hydrate or solvate thereof, compounds representéd by Chemical
Formula 4-1, 5-1 and 6-1, or optical isomers thereof may be
10 employed.

The compound of Chemical Formula 4-1 or 6-1, or the
optical isomer thereof may be prepared using a typical method
known in the art, or may be commercially a&ailable. For
example, the compound may be obtained from an extract of

15 Corydalis tuber using a well-known method (Tae Ho Lee et al.,
Biol. Pharm. Bull. 33(6) 958—962(20;0), "Effects of Corydaline
from Corydalis Tuber on Gastric Motor Functicn in an Animal
Model"™, Ki Hyun Kim et al., Planta Med. 2010 May 27, "New
Cytotoxic Tetrahydroprotoberberine-Aporphine Dimeric and

20 Aporphine Alkaloids from Corydalis Turtschaninovii").

As can be understood from Reaction Scheme 1 according to
the method of the present invention, the optical structure of
Chemical Formula 2 can be determined by that of the compound
represented by Chemical Formula 6f1. Hence, when the compound

25 of Chemical Formula 6-1 is a pure optical isomer, the compound



‘As descri bed above, the optical structure of the conmpound of Chem cal
"Formul a 6-1 determ nes that of the conpound of Chemical Fornula 2. Hence,
according to the optical structure 20 of the chem cal forrmula 2, the
optical structure of the conpound of Chem cal Fornula 6-1may be adj usted.
For exanple, if the conpound of Chemical Fornula 2 is intended to be
obtained as an (S) enantioner, the conpound of Chem cal Fornula 6-1 nmay
have an (S)-configuration. 25No particular linmtations are placed on the
kind of the base available for the reaction between the conpounds of
Chem cal Formula 5-2 and 6-1. Exanpl es of the base may include
triethylamne, N, N-diisopropyl ethylam ne, Nmrethyl orphyrin,

N- et hyl pigfer Citkmiesa14- dormily| am nopybidined 5 M N-thHeretbyh anicl i figs 2,
6-rutidine, tricalciumphosphate, potassium carbonate, pyridine, and a

m xture tl?éﬁé@?emljﬁ@db@@éiﬁ@%/ Serusteter abfor taxagalei uid pies ghapeund I n
t he case g&eéﬁ t he conpou 8f Chem cal Fornmula 1 is specified into the
conpound eht Fa®3t 4% o rﬁ?éb%?%ligbﬁaﬁé?rh'ocﬂ@f PRECOHREsent

i nvention O@Mh@fﬁlcg‘:ﬁ.r rﬁo@ﬁu?&'t2 t?rYagr %@C&B‘Egﬁl gloggogr@d Egﬁg?én?eci by the

foll ow ng Chem cal Fornula 4- an optic i soner ‘thereof with a sulfonyl
conmpounsgl to synhhelseZ@t:aelcofm@undhé@pﬁe@ef&@@uh& bhech@lilow rgrhem cal

FoLmul a 5-1 or an optical isoner thereof; and 15 reacting the conpound of
Chem cal Foilmikaabricantte.a Denpoumpdunepoeisemteicdtaly Folmaulheli cay $or nul a
6-2 or an oogallgeacll I_uslor;errattche?r{l%mmlxture In this case, the racemic
mixture can be separated into desired enantiomers of Chemical
Formula 2 using a well-known method.
10 ~ As illustrated in Reaction Scheme 1 according to the
preparation method of the present invention, the compound of
Chemical Formula 5-1 or the optical isomer thereof may be
synthesized from the compound of Chemical Formula 4-1 or the
optical isomer thereof by reaction with the sulfonyl compound
15 in the presence of the base. No particular limitations are
imported to the kind of the sulfbnyl compound if it is reacted
with the compound of Chemical Formula 4-1 or .the optical
isomer thereof to synthesize the compound of Chemical Formula
5-1 and can readily separate from the compound of Chemical
20 Formula 5-1 in a subseguent reaction. The sulfonyl compound
available for this reaction may be sulfonyl halides such as
sulfonyl chloride, sulfonyl bromide, and sulfonyl iodide, or
sulfonyl imides. For example, the sulfonyl compound may

include methylsulfonyl halides, ethylsulfonyl halides,

25 propylsulfonyl halides, toluenesulfonyl halides,



R6 [ Chem cal Fornmula 3] [Chemi cal Fornmula 6-2] Wherein the chem cal
‘fornula 3 or 6-2, Rl to R6 are independently H; or methoxy; 5* represents
an asymretric carbon atom In accordance with the present invention
when the conpound of Chemical Fornula 1 is specified into the conpound of
Chem cal Formula 3, the preparation nethod of the present invention may be
illustrated in the follow ng Reaction Schene 1. [Reaction Schene 2] CH
[Cpd. 4-11 RI

trifluoromethylsulfonyl halides, trifluoromethylsulfonyl
halides, trifluorobenzenesulfonyl halides, N-phenyl
bistrifluoromethyl sulfonyl imide, and N-butyl

bistrifluoromethyl sulfonyl.

5 Upon the sulfonation of the compound of Chemical Formula
4-1 or the optical isomer thereof, the sulfonyl compound
substitutes for -H of the hydroxyl group (-OH) to give the
compound ©of Chemical Formula 5-1 or the optical isomer
thereof. Examples of the sulfonyl group available for the

10 sulfonation may include methylsulfonyl, ethylsulfonyl,
propylsulfonyl, toluenesulfonyl, trifluoromethyl sulfonyl,
trifluoromethylsulfonyl, ortrifluorobenzene sulfonyl. The
sulfonyl group may be preferably methylsulfonyl, p-
toluenesulfonyl or trifluoromethylsulfonyl.

15 The compound of Chemical Formula 4-1 or the optical
isomer thereof may react with the sulfonyl compound in the
presence of the base. For example, the base may include

triethylamine, N,N~-diisopropylethylamine, N-methylorphyrin, N-

methylpiperidine, 4-dimethylaminopyridine, N, N-
20 dimethylaniline, 2, 6-rutidine, tricalcium phosphate,
potassium carbonate, pyridine or a mixture thereof. The base

mey be preferably triethylamine.
Subsequently, the compound of Chemical Formula 5-1 or the
optical isomer thereof is oxidized to prepare a compound

25 represented by Chemical Formula 5-2. This oxidation may be

[
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N RoU ffonyl Pb R3'" OT [Cpd.1 5-11 Wherein the reaction scheme 2, Rl to
‘R6 are independently -H or nethoxy; Rb is -H;, or linear or branched al kyl
of d to 4, T is linear or branched al kyl sulfonyl of O to C4,
10 linear or branched fluoroal kyl sulfonyl of C to C4, or

carried out by reacting the compound of Chemical Formula 5-1
or the optical isomer thereof with an oxidizing agent. The
oxidizing agent available for this oxidation is not limited to
specific kinds. Examples of the oxidizing agent may include

5 hydrogen peroxide, metachlorobenzoic acid, manganese compounds
such as potassium permanganate, manganese acetate, etc., and a
mixture thereof. The oxidation agent may be preferably
manganese acetate.

Thereafter, the compound of Chemical Formula 5-2 is

10 reacted with the compound of Chemical Formula 6-1 or the
optical isomer thereof in the presence of a base to afford the
compound of Chemical Formula 2, the optical isomer thereof,
the pharmaceutically acceptable salt thereof, or the hydrate
or solvate thereof. The compound of Chemical Formula 5-2 and

15 the compound of Chemical Formula 6-1 may be reacted in an
Ullmann coupling manner.

As described above, the optical structure of the compound
of Chemical Formula 6-1 determines that of the compound of
Chemical Formula 2. Hence, according to the optical structure

20 of the chemical formula 2, the optical structure of the
compound of Chemical Formula 6-lmay be adjusted. . For
example, if the compound of Chemical Formula 2 is intended to
be obtained as an (S) enantiomer, the compound of Chemical
Formula 6-1 may have an (S)-configuration.

25 No particular limitations are placed on the kind of the
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substituted or unsubstituted arylsulfonyl of C3 to 010; and * represents an
"asynmetric carbon atom Preferably, R1L to R6 are nethoxy, Rb is
-H, and T is 5 trifluoronmethyl sulfonyl in the reaction schene 2. In
Reaction Schene 2 according to-the preparation nethod of the present

i nvention, conpounds of Chem cal Fornmulas 3, 4- 1, and 5-1 bear an
asymetric carbon atomat the position * Therefore, in accordance with
preparing the conpound 10 represented by Chemi cal Fornmula 3, the optical

i soner thereof, the pharmaceutically acceptable salt thereof, or the
hydrate or solvate thereof, the conpounds represented by Chem cal Formul a
4-1 and 5-1, or optical isoners thereof may be enpl oyed. 15The conpound of
Cheni cal REBUla414b16- ZorOr thdie repttCad bsewses ther edmgmyiabe 4 epared
using a typical nethod known in the art, or may be conmmercially avail abl e.
For exanplCaenigzl cbapowuras Sndy disl obthi nedEfamgiean &t chet befseCanapdal i s
tuber using a well-known nmethod (Tae Ho Lee et al., Biol. 20 Pharm Bull
33(6) 958-962¢%010) , triEwd e8ing, Cor YAl idie SPPERIGH AR E Tuber YN Gastric

Mot or Functi I . Ani mal del ™. Ki un Kj m.et . al Pl anta Med. 2010
Vey 27, R B b Tor RSP ot bbeter | e REorpHIHE R Fa 1 and
Apor phi ne NAlkal e whsy 16hoM L9 yda) | seTiftigghani nevidadeoiuhn HhespreRar ation
nmet hod of the present invention, as illustrated in Reaction Schenme 2, the
conpound gbtEheinm atafmmatkea 4dykidingé heanpt iacatixtserertHelreb€of 1Tha eact ed
with the sul fonyl conpound in the presence of a base to give the conpound
of Cheni c&PSEIPRLILE Breferaliie topErtaiun ShrEPNEHer eof . The sul f onyl

compound, the §H|£§Qyéa rqﬁprbo 3degoin t h S gynd gf Chqg%g%: formul a
5-1 or the optical corpount THrerdst ORI N has ¥ d§8d FR-PeHeti off Schene 2
may be subskantidl | ¥nthe s aggbhinge yhi eheakeadefidied bn Reaction Schene
1. 10As can be understood from Reaction Schene 2 according to
10 preparation method of the present invention may be carried out
by - reacting a compound represented by the following Chemical
Formula 4-1 or an optical isomer thereof with a sulfonyl
compound to synthesize a compound represented by the following
Chemical Formula 5-1 or an optical isomer thereof; and
15 reacting the compound of Chemical Formula 5-1 with a compound
represented by the Chemical Formula 6-2 or an optical isomer

thereof:
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the nethod of present invention, the optical structure of the conpound of
"Chenical Fornula 4-1 deternines that of the conpound represented by

Chem cal Formula 3. Hence, when the conpound of Chemical Fornula 4-1 is
pure optical isoner, the 15 conpound of Chemical Fornmula 3 is obtained in
the formof the predeterm ned optical structure . For exanple, if the
conpound of Chem cal Fornula 4-1 has an (S)-configuration, the conpound of
Chem cal Formula 3 may be obtained as an (S) enantionmer. 200n the other
hand, when the conmpound of Chem cal Fornmula 4-1 is a racemate, the conpound
of Chem cal Forrmula 3 may be obtained in a racemic mxture. In this case,
the racem c m xture can be separated into desired enantioners of Chem ca
Formula 3 using a well-knq The conpound of Chemical Fornula 5-1
or the optical isonmer is res wi'th tthe compound of Chem cal Fornula 6-2
or the optical isomer thereof e presience of the base to prepared the
conpound of Chem cal Formula S apt ¢4l i soner thereof, the
pharmaceutically acceptaﬁ?e salt df, 5 or the hydrate or solvate

t hereof. The conpound of Chemi c4d la 5-1 or the optical isonmer and the
conmpound of Chem cal Fornmul a be reacted in an Ul mann coupling
manner . No particular Ii ons are placed on the kind of the base
avai | abl e for the reaction_betwees t he conpounds of W Chem cal Fornula 5-1
or the optical isoner and *t he cgnpounds of Chem cal Fornula 6-2 of the
optical isomer. Exanples of thegbase may include triethylam ne,

N, N- di i sopropyl et hyl am ne, N netlhyl or phyrin, N-nethyl pi peridine,

4- di net hyl am nopyri di ne, N,N—QL;"thylamiline, 2, 6-rutidine, tricalcium
phosphat e, O potassi um car bong pyri dine, and a m xture thereof. The base
may preferably include trical phosphat e. The present invention
provi des a pharr 3 oT on for the prevention or treatnent of a

Rg

..... [Chemical Formula 3]

/N"

R [Chemical Formula 6-2]
Wherein the chemical formula 3 or 6-2,
R; to Rg are independently H; or methoxy;

5 * represents an asymmetric carbon atom.

In accordance with the present invention when the

compound of Chemical Formula 1 is specified into the compound
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.20 gastrointestinal notility disorder, conprising a novel quinoline
deri'vative conpound represented by the follow ng Chenical Fornmula 1, an
optical isomer thereof, a pharmaceutically acceptable salt thereof,

or

a

hydrate or solvate thereof: 15 R A R2/(Rb)n R NP /?7 R5I A [Chem cal

Formul a 1]

of Chemical Formula 3, the preparation method of the present

invention may be illustrated in the following Reaction Scheme

1:

[Reaction Scheme 2]

——————-

oT
[Cpd! 5-1]

OH
= R4
oS l
e /“‘\j [Cpd. 2]

Wherein the reaction scheme 2,
Ri to Rg¢ are independently -H; or methoxy;

Rb is -H; or linear or branched alkyl of Cl to C4,

T is linear or branched alkyl sulfonyl of Cl to C4,

10 linear or branched fluoroalkyl sulfonyl of Cl to C4,




Wherein the chemcal formula 1, RL to R6 are independently -H,  or nethoxy,
"5Ra s -H nethoxy; or -0-, - represents a single bond; or a double
bond, with the proviso that when represents the single bond, Rais H or
nmet hoxy; or when -represents the double bond, Rais O0-, X and Y are

| ndependently -N-; or Rois -H, or linear or branched al kyl of O to 4,

n means the nunber of Rb bound with X and is an integer of 0 or 1; and

Al and A2 are independently a 6-nenbered cycloaliphatic 15 rlng and a

6- menbered aromatic ring, with the proviso that

substituted or unsubstituted arylsulfonyl of C3 to C10; and

* represents an asymmetric carbon atom.

Preferably, Ri to Rg are methoxy, Rb is -H, and T is

5 trifluoromethyl sulfonyl in the reaction scheme 2.

In Reaction Scheme 2 according to the preparation method
of the present invention, compounds of Chemical Formulas 3, 4-
1, and 5-1 bear an asymmetric carbon atom at the position *.
Therefore, in accordance with preparing the compound

10 represented by Chemical Formula 3, the optical isomer thereof,
the pharmaceutically acceptable salt thereof, or the hydrate
or solvate thereof, the compounds represented by Chemical
Formula 4-1 and 5-1, or optical isomers thereof may be
employed.

15 The compound of Chemical Formula 4-1, 6-2, or the optical
isomers thereof may be prepared using a typical method known
in the art, or may be commercially available. For example,
the compounds may be obtained from an extract of Corydalis
tuber using a well-known method (Tae Ho Lee et al., Biol.

20 Pharm. Bull. 33(6) 958-962(2010), "Effects of Corydaline from
Corydalis Tuber on Gastric Motor Function in an Animal Model",
Ki Hyun Kim et al., Planta Med. 2010 May 27, "New Cytotoxic
Tetrahydroprotoberberine~-Aporphine Dimeric and Aporphine
Alkaloids from Corydalis Turtschaninovii").

25 In the preparation method of the present invention, as
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when Al is the 6-nenbered cycloaliphatic ring, nis 1, or when Al is the
"6-menbered aromatic ring, nis zero. In accordance wth the present

i nvention, when Al or A2 is the cycloaliphatic ring, the quinoline
derivative conpound 5 of Chem cal Forrmula 1 may bear an asymetric carbon
atomin the cycloaliphatic noiety. In this context, the pharnaceuti cal
conposition of the present invention may include the conpound represented
by Chemi cal Formula 1, the optical isoner. thereof, or the racenate thereof.
10l n accordance with the present invention, the conmpound represented by
Chem cal Formula 1 may be a conpound represented by the foll ow ng Chem ca
Formula 2 or 3: Rs [ Chem cal Formul a 2] [Chem cal FoLmula 3] Werein

the chem callubergtdd 2nORedctRnt ocinar g, | RdepeREeBLhY oF: c@emi®BLhoxy, and
* represents an asynmmetric carbon atom

Formula 4-1 or the optical isomer thereof is reacted with the

sulfonyl compound in the presence of a base to give the

compound of Chemical Formula 5-1 or the optical isomer

5 thereof. The sulfonyl compound, the sulfonyl group bounded in
the compound of Chemical formula 5-1 or the optical compound
thereof, and the base used in reaction Scheme 2 may be
substantially the same as those which are defined in Reaction
Scheme 1.

10 As can be understood from Reaction Scheme 2 according to
the method of present invention, the optical structure of the
compound of Chemical Formula 4-1 determines that of the
compound represented by Chemical Formula 3. Hence, when the
compound of Chemical Formula 4-1 is pure optical isomer, the

15 compound of Chemical Formula 3 is obtained in the form of the
predetermined optical structure . For example, if the
compound of Chemical Formula 4-1 ha§ an (S)-configuration, the
compound of Chemical Formula 3 may be obtained as an (S)
enantiomer.

20 On the other hand, when the compound of Chemical Formula
4-1 is a racemate, the compound of Chemical Formula 3 may be
obtained in a racemic mixture. In this case, the racemic
mixture can be separated into desired enantiomers of Chemical
Formula 3 using a well-known method.

25 The compound of Chemical Formula 5-1 or the optical
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5The conmpound represented by Chem cal Fornula 2 or 3 nmay bear an asymetric
"carbon at om The pharmaceutical conposition of the present invention may

i ncl ude the conpound of Chemical Fornula 2 or 3, and its optical isomers.
The pharnaceutical conposition of the present invention Wnmay include the
foll ow ng conpounds, an optical isoner thereof, a pharnmaceutically
acceptabl e salt thereof, a hydrate thereof, or a solvate thereof:

1,2, 10-Tri met hoxy-9- (2, 9 10-tri met hoxy- 5, 8, 13, 13a-

tetrahydro 6H—|squ|no[3 2- a] i soqui nol i n- 3-yl oxy) -

di benzo[ de, g] qui nol i n-7-one; or

3,9, 10-Tri met hoxy-2-(1, 2, 10-tri met hoxy-5, 6, 6a, 7-

tetrahydr G-sbhedi benzaldtedglah neAd nt-BppLaayds Hrérdhydf@mBa 6-2 or

i soqui no[ 3, 2-a] i soqui nolinylium . The pharnmaceutical conposition of
t he preserithel mpEnitdadn irepepr efherabfy icomre serdseactoldfoviiieg loovgpotmds, an
optical isoner thereof, a pharmaceutically acceptable salt thereof, a
hydrate tRECBEFSdorthe sEPRRAES hef eGhemical  Formula 3, the optica

isomer thereof, the pharmaceutically acceptable salt thereof,

5 or the hydrate or solvate thereof. The compound of Chemical

Formula 5-1 or the optical isoﬁer and the compound of Chemical
Formula 6-2 may be reacted in aﬁ Ullmann coupling manner.

No particular limitations are placed on the kind of the

base available for the reaction between the compounds of

10 Chemical Formula 5-1 or the optical isomer and the compounds

of Chemical Formula 6-2 of the optical isomer. Examples of

the base may include triethylamine, N,N-diisopropylethylamine,

N-methylorphyrin, -N-methylpiperidine, 4-dimethylaminopyridine,

N,N-dimethylaniline, 2, 6-rutidine, tricalcium phosphate,

15 potassium carbonate, pyridine, and a mixture thereof. The

base may preferably include tricalcium phosphate.

The present invention  provides a pharmaceutical
composition for the prevention or treatment of a

20 gastrointestinal motility disorder, comprising a novel
quinoline derivative compound represented by the following
Chemical Formula 1, an optical isomer thereof, a
pharmaceutically acceptable salt thereof, or a hydrate or

solvate thereof:



10(S)-1, 2,10-Trinet hoxy-9-(2,9, 10-tri net hoxy-5, 8, 13, 13a-
"t et rahydr o- 6H i soqui no[ 3, 2- a] i soqui nol i n- 3-yl oxy) -

di benzo[ de, g] qui nol i n-7-one; or
(S)-3,9,10-Tri net hoxy-2-(1, 2, 10-tri met hoxy-5, 6, 6a, 7-

t et rahydr o- 4H di benzo[ de, g] qui nol i n-9-yl oxy) - 5, 6- di hydr o-

i soqui no[ 3, 2-a] i soqui nol i nylium In the pharnaceuti cal

15

conposition,

t he pharnaceutically acceptable salt, the hydrate, and the solvate nay be
as defined above. The pharmaceutical conposition of the present
20 may be applicable to the prevention or treatnent of functional
gastroi ntestinal disorders, such as gastrointestinal notility disorder.
Exanpl es of gastr0|ntest|nal nDtlllty di sorder may include functional

dyspepsia, resulting in synpr
di stress, a fal se sense of E
ul cerative dyspepsia, non-u

di sease, reflux esophagitisb,g
gastroparesis, constipation;?ir

5’,

repowel

Wherein the chemical formula 1,

R; to R are independently ~H; or methoxy,

pai n

i nvention

epi gastric

as 25-early satiety, in, i
thartburn nausea and vomiting, etc.,
ratilve dyspepsia, a gastroesophageal refl ux
rlgygtonwmnlntestlnal pseudo- obstructi on,

..... [Chemical Formula 1]

5 Rs is -H; methoxy; or -0-,
------ represents a single bond; or a double bond, with
the proviso that when === represents the single bond, Ra is
—H or methoxy; or when *=--= represents the double bond, Ra is
—-0-,
10 X and Y are independently -N-; or -N'-,

Rb is ~H; or linear or branched alkyl of Cl to C4,

n means the number of Rb bound with X and is an integer

of 0 or 1; and

Al and A2 are independently a 6-membered cycloaliphatic

15 ring; and a 6-membered aromatic ring, with the proviso that

w
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.5 syndrone, general hypersensitive colitis, hypersensitive colitis
acconpani ed by constipation, hypersensitive colitis acconpani ed by
diarrhea, a diabetic gastrointestinal notility disorder, a
chenot her apy-i nduced gastrointestinal notility disorder, a viscera
obstruction due to gastrointestinal 10 dysnotility, a gastrointestinal
notility disorder due to nyotonic dystrophy, and noncardi ac chest pain.

O the gastrointestinal notility disorders, functional dyspepsia does not
result in a pathol ogical or biochem cal organic |esion, but rather it gives
rise to functional 15 synptons with manifestation of continuous epigastric
distress or pain. Medically, this nmeans various synptons associated with
cont i nuousvhandAt epettitd emdinisensd arvicloal paiaviecorthgedch ties ttheoepwigastri c
part. Specifically, functional dyspepsia may include all the synptons

rel ati ng g tRetlr dederperey snomazoc Adididinngspestpr andi al ful | ness,
anorexi a,” abdomi nal distentiaqn, early satiety, belching, epigastric

di stress or paifl, ?6Fas f“ﬁhd@&&,t§8 R W??%OPefgﬁﬁna% Yedt1 bur n
etc. . 1is the!Eyb§o$ﬁﬁﬁﬂ%t&Bakiﬁgpu%hégO_fﬂblgﬁé'8ﬁ£fbé@i EBBSB& al 25 .
dyspepsi a exhi bit "gastrointestinal dysnotility such as el ayi’hg of gastric
enpt yi ng tdfimveHeakeal t Botmanrsfermdwosksart cart hes @il i & ntespomeatdit oligh t he
pyl orus of the. stomach. In addition, early satiety takes place even with a
smal | anodie of cYoplilphakes duwitgya decl ilre ofthgast réantasconmodtat i on 5
whi ch maintains intragastric pressure by apprggriate expansion of the

stomach i PPEEPORSE Fo i PR UH Food® ~ =h° e pHar malEHE €Al B¥fiposi tion
of the pr%ﬁﬁﬂhdénﬁﬁgthgﬂp5ﬁﬂa'f@gfﬁ@%ngéﬁtBPCC%QREXAPQF fnigods, gastric

accommodation, and gastrointestinal transit and activate gastric nmotility.
10 Ther ef gy ichhel arkmaeedCalorCOAPOSiddm@Re 0fnd e Ar esent i nventi on may
be effectively prophylactic or therapeutic for functional dyspepsia or
vari oud0 synpt ods @fccgadanad nvest | et podsdntt yirdieswrider sthe compdordover,

t he pharnmaceuti cal conposition of the present invention nmay be capabl e of
i mpr ovi ng TGREEFFRIChptY nd-edg&eilt y Fogasta i cl acEd¥moBat i 8n ga@pound
gastrointestinal transi i t.hout _causi ng _adyerse side effects such as
adverse e fe&:)(]:: %e%tnecf%é/ ré%\rl\%?lql%%flgby Ton arﬁi gt tzooﬁngt nprovenent in
gastrointestinal notility. g

K

..... [Chemical Formula 2]
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20The pharmaceuti cal conposition of the present invention has high affinity
“for ‘dopami ne-D2 receptors. Dopam ne-D2 receptors, found in the wal

of digestive ductsofvari ousmamal s, ar eknownt oi nhi bi t gastroi ntesti nal
notility. Donperidone and netocl oprimde, 25 both sel ective antagonists for
the inhibitory receptor dopamn ne-D2, pronpte gastrointestina
notility. Al so, as dopam ne-D2 receptor antagonists that inhibit vomting,

| evosul piride, clebopride, bronmopride, etc. are used as antienetics with
pronpti ng gastroprokinetic activity in sonme 5 countries (P. Mayyedi, S.
Soo, J. Deeks, B. Delaney, M Innes and D. Forman, Pharmacol ogi cal
interventions for non-ul cer dyspepsia, Cochrane Database SystRevl18, 2006;
G Karamanolis and J. Tacki,. Propatili medi cati ons-now and in the future,
D ghi s24, 2006 pp. 297-307). Tar maceuti cal Wconposition of the
present invention acts as a d ceptor antagonist with high
affinity for the dopanine; D2 Of,_S0'that it can prompte
gastrointestinal motility.’ The pharmaceutical conposition of the
present invention has high affinity for the serotonin-1B receptor.
Sumatriptan, 15 a serotonin-18 eplor agoni st, exerts a relaxation effect
on the stomach and reduces neg ced satiety in functional dyspepsia
patients, thereby exhibiting-a efapeutic activity for inpaired gastric
accommodati on (Tack, H. Pifessevalux, B. Coulie, P. Caenepeel and J.
Janssens, Role of inpaired gastr

..... [Chemical Formula 3]

Wherein the chemical formula 2 or 3,
R: to R¢ are independently -H; or methoxy, and
* represents an asymmetric carbon atom.

5 The compound represented by Chemical Formula 2 or 3 may
bear an asymmetric carbon atom. The pharmaceutical
composition of the present invention may include the compound
of Chemical Formula 2 or 3, and its optical isomers.

The pharmaceutical composition of the present invention

10 may include the following compounds, an optical isomer
thereof, a pharmaceutically acceptable salt thereof, a hydrate
thereof, or a solvate thereof:

1,2,10-Trimethoxy-9-(2,9, 10-trimethoxy-5,8,13,13a~-
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.20 accommodat i ont oaneal i nf uncti onal dyspepsi a,

"Gastroent erol ogy115(1998), pp. 1346- 1352; J. Tack, P.VandenBer ghe,

B. Coul i eandJ. Janssens, Sumatriptan i s anagoni st at5-HT receptors on
nyent eri cneurones in the gui neapi ggastricantrum Neurogastroenterol

Motil (2007), pp. 39-46). 15 Therefore, the pharmaceutical conposition of the
present invention can be used as a therapeutic or prophylactic agent for

i npai red gastric accommodati on because it exhibits stomach rel axation and a
reduction in meal-induced satiety. The pharmaceutical conposition of the
present invention 5 may include at | east one of the conpounds represented
by Chenmical Fornmula 1, 2 or 3, the above-suggested conpound, optical

i soners theteahydphadnraeegtinalld, 2 -atcephabloe isabt g dgreof , hydrates
t hereof, and solvates thereof nmay be used al one or in conbination. For
exanpl e, tieephaldmcduriinal iwtomgospri on of the present invention one or

t wo ingredient§ f 6he,conﬁounds represented by Chem cal _Fornula 1, 2 or 3,
t he above- suggést ed’ comMBEGRE=Y ot el 1V Soete PKET oot 63pHar maceut i cal |y

accept abl ¢ sabh 5oL Aol po VSR 83 5h 0 9L o 300, Solvat as, Lher eof In

addition to the conpounds represéente yq%ﬁ% ormu 2 or 3, the
above- ssiggestatns @ymwundsogpinganyl seners thereof, pharnaceutically
acceptabl e salts thereof, hydrates thereof, and solvates, the

phar maceut i cal Tbenpbsitniorutdfcat heoppesemnion mfenthicorpmeenicndinudet amot her
ingredient 20 effective for the prevention or treatnent of gastrointestinal
notility dPYorrFErsrakbY EXEMIRE e PAAIHCIUISORRPURSTYPO’Tt PBRIFRY furt her

compri se daupeti gong, .#1etoglapram de . hsyosulpliide, Josapplde, itopride,
or erythronycrn. %%he pﬁ%rnaceuplcaf %onp05|t|on of ?%é’present
inventionmdargey {RuARer ar phaygreeedtikaldaf active ingredient effective for
10 (s)-1,2,10-Trimethoxy-9-(2,9,10-trimethoxy-5, 8,13, 13a-
tetrahydro-6H-isoquino{3,2-alisoquinolin-3-yloxy) -
dibenzo[de,glquinolin-7-one; or
(8)-3,9,10-Trimethoxy-2-(1,2,10-trimethoxy-5, 6, 6a, 7-
tetrahydro-4H-dibenzo[de, gl quinolin-9-yloxy) -5, 6é—dihydro-
15 1isoquino[3,2-alisoquinolinylium.
In the pharmaceutical composition, the pharmaceutically.
acceptable salt, the hydrate, and the solvate may be as
defined ébove.
The pharmaceutical composition of the present invention
20 may be applicable to the prevention or treatment of functional
gastrointestinal disorders, such as gastrointestinal motility
disorder.
Examples of gastrointestinal motility disorder may

~include functional dyspepsia, resulting in symptoms such as

25 early satiety, pain, epigastric distress, a false sense of
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t het her apy- of di seasesot hert handyspepsi aor gastrointestinal notility

"di sorders. To effect the prevention or treatnent of gastrointestinal
notility disorders, the pharmaceutical conposition of the 5 present
invention may be used independently of or in conjunction with a surgical
operation, hornonal therapy, a drug reginmen, or an agent for biol ogical
nodul at i on. For proper adm nistration, the pharmaceutical conposition
of the present invention nmay include at | east one 10 pharmaceutical ly
acceptable carrier in addition to the conpound of Chem cal Forrmula 1, 2 or
3, the above-suggested conpounds, an optical isoner, a pharnaceutically
acceptable salt, or a hydrate or sol vate thereof. The phar maceutical |y
accept abl esg@irddyer Rertdighydensaldaneansdt &idnli @i Mg eletcl, NgeTceratbvsol ution,
buffered saline, dextrose solution, maltodextrin solution, gl ycerol,

et hanol , olly SPersrbi naei o celiet £ . dysfpem@essarg'asttmv@syahmmemelfdak
conp05|t|on nay further include a typical additive such as an anti oxi dant,

buffer, a BRI 0SEEIUX GSOPRIGAETDr HATFIEE PR PoselRtERBIPMAMASEEAT cal
conposi tio %Jructﬁ?ogr es%é‘étx‘o& ?Qg'lg, My, e admnj St fzr::? v %' ' Yokl
parenteral Ty(e Pt r avenousl’y, Subtut aneously; radermal |y, of

t0p|Ca|BY)sﬂﬁuidhﬁeraQﬁMbk§§||ﬁ éf@%ﬁéﬂﬂiv@”oﬁﬂﬂlﬁistheh?ﬁété@hélﬁgbédlent
may vary depending on .various 25 factors including a patient's age, weight,
gender, heablitis accompanied by constipation, hypersensitive colitis
accompanied by diarrhea, a diabetic gastrointestinal motility
disorder, a chemotherapy-induced gastrointestinal motility
disorder, a visceral obstruction due to gastrointestinal
10 dysmotility, a gastrointestinal motility disorder due to
myotonic dystrophy, and noncardiac chest pain.

Of the gastrointestinal motility disorders, functional
dyspepsia does not result in a pathological or biochemical
organic lesion, but rather it gives rise to functionai

15 symptoms with manifestation of continuous epigastric distress
or pain. Medically, this means various symptoms associated
with continuous and repetitive discomfort or pain confined to
the epigastric part. Specifically, functional dyspepsia may
include all the symptoms relating to the digestive system

20 including postprandial fullness, anorexia, abdominal
distention, early satiety, belching, epigastric distress or
pain, brash, nausea, vomiting, gastric reflux and heartburn,
etc.

It is known that about 30% of patients with functional

25 dyspepsia exhibit gastrointestinal dysmotility such as
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condition, and diet, the tine of adm nistration, the route of
"administration, a period or an interval of the administration, the rate of
excretion, constitutional disposition, the property of fornulation to be
adm ni stered, and the severity 5 of disease, etc. The conpound of Chenica
Formula 1, 2 or 3, an optical isoner thereof, a pharmaceutically acceptable
salt thereof, or a hydrate or solvate thereof may be adm nistered in an
anount of from0.01 to 100 ng/kg, and preferably in an anount of fromO.1
to 30 ng/ kg once a day, or may be divided till triple doses a day.

For adm ni stration, the pharmaceutical conposition of the present invention
may be formul ated into various dosage faun.. The pharmaceutical conposition
may be forqrbaieg $09eidari widnprgiphatimeetdigaldy aceeptabkscgartder into
vari ous 15 pharnmaceutical dosage forms. The carrier nay be a-non-toxic,

i nert forrmfeatsmenladrtéstine agemughhahenpylbeus noAnghehasensuch akra solid,
quasi-solid, or liquid phase, and pharnmaceutically acceptable. For exanple,
a filler, 3% hiekentitlva SHtAGEY, takoRtPiaRF &R WikhdiesisHaedr aneunta 20

di Spersantdf éolgfﬁgéae}&t’ CQL[ a dil uecpetcll X l%%:‘ erg)sltoﬁ%d'a commod:alrpleon
al conpo PT F ? Cbe p

phar maceutic siti'on 0 eapresen i nvention may repared into
unit dosageitarmBinddinkhenthhdadlqsagsréosume dihapsespeinid kpchemcal
Formula 1, 2 or 3, an optical isoner, a pharnaceutically acceptable salt,
or a hydr atfetbe st@mcholiwatespgdisredd imakeeopr fseht i n an anount
corresponding to a fraction or a nultiple of the daily dose thereof. For
exanpl e, the ufdPt BBEERRCTHrifrfaForBRtEi P IRE dditg wrasegitedn®aRtion an

amount 1, c%’n %mBon?’é é)arst]r/i%’ exjﬁlp y?rgg 1<4f4 go‘o%%? gastric accommodation,

and gastrointestinal transit and activate gastric motility.
10 Therefore, the pharmaceutical composition of the present
invention may be effectively prophylactic or therapeutic for
functional dyspepsia or various symptoms of gastrointestinal
motility disorders.
Moreover, the pharmaceutical composition of the present
15 invention may be capable of improving gastric emptying
capacity, gastric accommodation and gastrointestinal transit,
without causing adverse side effects such as adverse effects
on the heart, thereby contributing to an improvement in
gastrointestinal motility.
20 The pharmaceutical composition of the present invention
has high affinity for dopamine-D2 receptors.
Dopamine~D2 receptors, found in the wall of aigestive
ducts of various mammals, are known to inhibit
gastrointestinal motility. Domperidone and metocloprimide,

25 both selective antagonists for the inhibitory receptor



~as much as a necessary daily dose thereof. Preferably, the 5 anmount of the
active ingredient in a unit dosage formis a single dose which typically

corresponds to daily dose or, 1/2, 1/3 or 1/4 of the daily dose. The
pharmaceutical conposition of the present invention may be fornulated into
a tablet, a coated tablet, a capsule, a 10 pill, a granule, a suppository,

a liquid, a suspension, an enulsion, a paste, an ointnent, a gel, a cream
a lotion, a powder, or a spray. For oral adm nistration, for exanple, the
pharmaceutical conposition of the present invention may be fornulated into
a solid agent, such as a tablet, a pill, a n powder, a granule or a
capsule, or a liquid agent such a suspension, an internal use liquid, an
emul si on afopamsye:, Akenped i wlsYrot heefhapnacgitiGal, composidt i ogs of the
present invention may be administered via a parenteral route. For this, the
phar maceutdaahhigenpdsi téorptolr t etpyesests | nvieant | oG irmy vamikiinghe form
of an injection, a suspension, an emulsion, a |yophilizate, or a
Supposi t oriyPRBIPE SRl e CLEREPEHMyoURFOBPPThEM catTor RiEa ©Se@dr am opti cal
i somer th f . pharmaceutical.ly acceptable sal.t therepf, a hydrate or a
sol vat e t%%&ggPeﬁﬁgsb%ﬂgbL%ﬂI%%@H%téﬁgggg?r%%¥ﬁ%éf FﬁgéYlB%el§5¥8Q%ipient
into a § RGAPSES e(p. MoayyedENs t RePhAT NBLOM i %@ngfgﬁgyﬁi&%oﬁnﬁgsthe
present invention is formulated into a solid preparation such as a tablet,
a coated tabl eb, &ocapsul Chaampidlogdicad giraetventidies agbi veconrglLesh ent may
be combined with (a) a filler and a 5 thickener such as starch, |actose,
sucrose, dliFPEBeIa maRPFhiIne datebppeabfEstReyle HIfer G-sUeiramenolis
car boxynet hyl cel ] ul os al gi.nat e, | ati.n, pol yethyl ene glycol,

% *ﬁe tﬂﬁﬁﬂﬁ?ﬁ? © ﬁ?bﬁme SHerSraracy; ap a}nnégﬁrgPt@ﬁ%n

m crocrystalli

syntheti c (U spoVi oy  qapPovibden @”Qolyvh?%%,pyéﬁg!i ne. [l.gelatin, 10
a

(c) a noisture absorbent such as glycerol, I Si ntegrant such as agar

cal ci um cardmppat €ioror osodhempzasbenat Avehe)ord dissSohyt komdRkandamt such as
paraffin, (f) an absorption accelerator such as a quaternary anmoni um
conpound, {e§pPacweentagompsnt wstithhagh cetfylinatyolior, tbe glopeeroé-D2
nonostearate, 15 (h) an absorber such as kaolin or bentonite, or (i) a

| ubri cant STERTA% 199 dhatalbitAR SredPEt aStaghatenslenPhi Bl tor a solid

pol yet hyl ene g&xgobhagﬁaé%d@iéggr%o%%oéf@igﬁ)éf)the present invention

has high affinity for the serotonin-1B receptor. Sumatriptan,
15 a serotonin-1B receptor agonist, exerts a relaxation effect on
the stomach and reduces meal-induced satiety in functional
dyspepsia patients, thereby exhibiting a therapeutic activity
for impaired gastric accommodation (Tack, H. Piessevaux, B.

Coulie, P. Caenepeel and J. Janssens, Role of impaired gastric

20 accommodation to a meal in functional dyspepsia,
Gastroenterology 115(1998),pp.1346-1352;J.Tack,
P.VandenBerghe, B.CoulieanddJ. Janssens, Sumatriptan is

anagonist at5-HT receptors on myentericneurones in the guinea-
piggastricantrum, Neurogastroenterol Motil (2007),pp.39-46).

25 Therefore, the pharmaceutical composition of the present
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JFor formulating the pharmaceutical conposition of the present invention
into a liquid agent for oral adm nistration, 20 such as a suspension, an
internal use liquid, or a syrup, various additives including a diluent such

as water, liquid paraffin, etc., a wetting agent, a sweetener, an odorant,
a preservative, an antiseptic and a colorant nmay be added as necessary. For
exanpl e, peppermnt oil, eucal yptus oil or a sweetener such as saccharin

may be added to the phai naceutical conposition of the present invention.
When t he pharnaceutical conposition of the present invention is folLnul ated
into a suppository, a water-soluble or insoluble excipient, for instance, a
lipid such as 5 pol yet hyl ene glycol, cacao lipid, etc., a high ester (e.g.,
014- al cohdhnvent ho)16ar abd yusei d)s ANVdrefrspent IBCEO0Stophieeniblagdmurin
butter, gltycerol gelatin, or a conbinatjon thereof may be enpl oyed.

Al so, the ipharmBerird caistedapasianimonadion Heeqaueseht &hinidust isoomacty t ake
the formof _ointnents, pastes, creans or_gels. In this regard, aninmal or

veget abl e rleile{aE}Ode r BFFITHS NS L ArBFR L TRAYaeantd 1 SE8t | ul ose derivati ves,
pol yet hyl ene ginkEOknathdl &l caBREAPLL fo1 ] 1421 EhelGhilschiB] GnyhLo X! de or

a conbi nation thereof nmay be use or ‘a powder or spray, e

phar maceutagal ireanpesi 4t onefét t Beeprersenhe | RYRPGLRDs MBY¥pREsdritaulf ed in
conbination with lactose, talc, silicic acid, alum num oxide, cal cium
silicate, Chehyani déopowtier 1, or2 aom X, urehd hebeof-suwgsptay foorpoblmd,i on may
further conprise a typical propellant such as 20 chl orof | uorohydrocarbon.
PEG- 4000 &%glijf‘}/ce’rsi%eﬁﬁy BETEPhT c ANAFREEHEHCY I YobREFPPEP Lienh&d BES on

o o A ERPAT el BB R0 C ot PSS (oLt
alone or in combinatipn. For example, the pharmaceutical

10 composition of the present invention one or two ingredients of
the compounds represented by Chemical Formula 1, 2 or 3, the
above-suggested compound, optical isomers thereof,
pharmaceutically acceptable salts thereof, hydrates thereof,
and solvates thereof.

15 In addition to the compounds represented by Chemical
Formula 1, 2 or 3, the above-suggested compound, optical
isomers thereof, pharmaceutically acceptable salts thereof,
hydrates thereof, and solvates, the pharmaceutical composition
of the present invention may include another ingredient

20 effective for the prevention or treatment of gastrointestinal
motility disorders. For example, the pharmaceutical
composition may further comprise domperidone, metoclopramide,
levosulpiride, mosapride, itopride, or erythromycin.

The pharmaceutical composition o6f the present invention

25 may further a pharmaceutically active ingredient effective for
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_conposi tion of the present invention, their fornulations nmay 25 be obtained
with a solvent, a dissolving agent, or an enulsifier.For exanple, water,

et hyl al cohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl
al cohol, benzyl benzoate, propylene glycol, 1,3-butylene glycol, dinethyl
foLmam de, an oil such as cotton seed oil, peanut 5 oil, corn seed oil,
olive oil, castor oil, or sesane oil, glycerol, glycerol fornmalcohol,

tetrahydrofurfuryl al cohol, polyethylene glycol, a 'fatty acid of sorbitan,
or a conbination thereof may be used to fornulate the conposition of the
present invention into a liquid or an enmulsion. 10 The liquid or emul sion
for parenteral admnistration may be in a sterile, and bl ood-isotonic

state. = the FORndggpy N fo nulgtseRgdet he 5gyggnac%Hgﬁcald$§gggg§gtiogrinto a
suspension, a liquid diluent, such as water, ethyl alcohol, propylene

gl ycol , orggdirgpenhyseimalghpedl jtetdierytated M i sostearyl al cohol,
pol yoxyet hyl ene sorbitol, and sorbitan ester, mcrocrystalline cellul ose;
al uni num et ahy®®r 6Xfaet PentrgRVestieyHr, trrAFRENE, JaptTainsesabhel est er

such as ety olgat & ande Mt grihereol may he g table. i additon

t he pharnmaceutic conmposition o _ pre _ o
formul af epridilenra sHob@ined Gy MR akeqr ek fasdRLI W t Bran,excipi ent, a

di luent, a dispersant, a surfactant, a binder, 'a lubritcant or an additive.
For exanplagnjtuhetphrar mackeut calrgifcat heoppireseot, | Avenshan oRyrds,,f od nul at ed
into the sustained or imediate release formin order to rel ease the
conpound gltuchépptlagn, or an agent for biological modulation.
For proper administration, the pharmaceutical composition
of the present invention may include at least one
10 pharmaceutically acceptable carrier in addition to the
compound of Chemical Formula 1, 2 or 3, the abéve—suggested
compounds, an optical isomer, a pharmaceutically acceptable
salt, or a hydrate or solvate thereof. The pharmaceutically
acceptable carrier may include saline, sterile water, Ringer’s
15 solution, buffered saline, dextrose solution, maltodextrin
solution, glycerol, ethanol, or a combination thereof. If
necessary, the pharmaceutical composition may further include
a typical additive such as an antioxidant, buffer, a
bacteriostat, etc.
20 According to purpose, the pharmaceutical composition of
the present invention may be administered orally or
parenterally (e.qg., intravenously, subcutaneously,
intradermally, or topically). The therapeutically effective

amount of the active ingredient may vary depending on various

25 factors including a patient’s age, weight, gender, health
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Formula 1, 2 or 3,an optical isomer, a pharmaceutically acceptable salt, or
"a hydrate or a solvate thereof in the predeteinned organ of the body. The
pharmaceutical conposition of the present invention 5 may be fornul at ed
into the sustained release formusing a sustained rel ease agent such as an
enteric coating agent, a water-insoluble polyner, a hydrophobic conmpound, a
polynmeric material such as a hydrophilic polyner, or an enbeddi ng agent
such as wax. For exanple, the pharnaceutical conposition Wtakes a foLm of
tablets, capsules, pills or granules, a coating filmmmy be applied to them
to achieve a sustained release. No particular limtations are inparted to
the anount of the additives used in preparing a formulation of the 15
phalLmaceutdonadl t compasid iddetof thdet pice sentadmiviest tai,onsSUeheasoute of
carriers,fillers, thickeners, binders, wetting agents, disintegrants,
d|spersanﬁ%mu§h$¢%ﬁﬁk§ﬁtsa BPTRd @Enes. Thee iU vE éheaﬁﬁwhﬂb@é§atﬁﬂﬁhbe

SU|tany uste in the range typically. din typical fornulatlons
20Usi ng a |t§3 8 n@ ho&xﬁﬁ%ﬁ&93r1t#ﬂ%sﬁﬁFugi?R;i dispbBiEion, 7' th

property of formulation to be administered, and the severity
5 of disease, etc. The compound of Chemical Formula 1, 2 or 3,

an optical isomer thereof, a pharmaceutically acceptable salt

thereof, or a hydrate or solvate thereof may be administered

in an amount of from 0.01 to 100 mg/kg, and preferably in an

amount of from 0.1 to 30 mg/kg once a day, or may be divided
10 till triple doses a day.

For administration, the pharmaceutical composition of the
present invention may be formulated into various dosage form.
The pharmaceutical composition may be formulated together.with
a pharmaceutically acceptable carrier into various

15 pharmaceutical dosage forms. The carrier may be a non-toxic,
inert formulation auxiliary agent that may be in any phase
such as a solid, quasi~solid, or liguid phase, and
pharmaceutically acceptable. For example, a filler, a
thickener, a binder, a wetting agent, a disintegran:t, a

20 dispérsant, a surfactant, or a diluent may be emplovyed.

The pharmaceutical composition of the present invention
may be prepared into unit dosage forms. In the unit dosage
forms, the compound of Chemical Formula 1, 2 or 3, an optical
isomer, a pharmaceutically acceptable salt, or a hydrate or a

25 solvate thereof may be present in an amount corresponding to a



phar maceuti cal conposition of the present invention nmay be fornul ated
"depending on the disease to be treated or the ingredient to be used. For
exanpl e, the conpound of Chemical Forrmula 1, 2 or 3, the above-suggested
conpound, or an optical 15 isoner or a pharnaceutically acceptable salt

t hereof may be m xed wi than excipient to be fornulated into a desired

pr epar ati on. In the pharnmaceutical conposition of the present

i nvention, the active ingredient, such as the conmpound of 5 Chemi cal
Formulas 1, 2 or 3, the above-suggested conpound, an optical isoner, a
pharmaceutically acceptable salt, or a hydrate or a solvate thereof, may be
enpl oyed in an anount of from about 0.1 to about 99.5 w % and preferably
i n an anoumbcoford r om adbomtul@iplemt I t bhabalati 195 dds<% tHOAdem, t hopresent
invention provides the use of the pharmaceutical conposition including the
conpound GKaTRERr cathForiitita Hosgder Borm henatboverdadghestld cadpoimd, an
optical isaner

opt1 ool | SaBk AP TR GG Yoot Pl e snlt BT 2 gReL ey

as much as a necessary daily dose thereof. Preferably, the

5 amount of the active ingredient in a unit dosage form is a

single dose which typically corresponds to daily dose or, 1/2,
1/3 or 1/4 of the daily dose.

The pharmaceutical composition of the present invention

may be formulated into a tablet, a coated tablet, a capsule, a

10 pill, a grénule, a suppository, a 1liquid, a suspension, an

emulsion, a paste, an'ointment, a gel, a cream, a lotion, a

-powder, or a spray. For oral administration, for example, the

pharmaceutical composition of the present invention may be

formulated into a solid agent, such as a tablet, a pill, a

15 powder, a granule or a capsule, or a liquid agent such a

suspension, an internal use liquid, an emulsion ér a syrup.

Alternatively, the'pharmaceutical composition of the present

invention may be administered via a parenteral route. For

this, the pharmaceutical composition of the present invention

20 may be in the form of an injection, a suspension,'an emulsion,

a lyophilizate, or a suppository. For example, the compound

of Chemical Formula i, or an optical isomer thereof, a

pharmaceutically acceptable salt thereof, a hydrate or a

solvate thereof may be formulated together with at least one

25 excipient into a microcapsule.



15 notility disorder. The present invention provides a nethod for
‘preventing or treating dyspepsia or a gastrointestinal notility disorder,
usi ng the conpound of Chem cal Formula 1, 2 or 3, the above-suggested
conpound, an optical isonmer, a pharmaceutically 20 acceptable salt, a
hydrate or a solvate thereof. The pharmaceutical conposition may be

adm ni stered into the subject including a human to prevent or treat
dyspepsia or a gastrointestinal notility disorder.. 25 Advantageous Effects
As described hitherto, the novel quinoline derivative conpounds, optical

i soners thereof, pharmaceutically acceptable salts thereof, and hydrates or
sol vates thereof can activate gastrointestinal notility. Conpositions
conprising 5 t Wese gtisd r qEraokianett ccagenriompoant ben efdfecttheel prapgaid ed to
the prophyl axi s and therapy of functional dyspepsia or various synptons of
gast r oi nt é8VFRAl oMol Bl ﬁ??f“‘d}%’iﬂddeﬁfrsto Mbd&ot i Pﬁ%ﬁqtéﬁnlﬁﬂcbetatsera

under st andi f the nt .invention be o alned t hrough t

fol | ow ngdC %Q"%[ es V\?ﬁ dsec %’15& FoF?ﬂs@gl 19 J¥ b@traﬁ}lg ’no? ﬁ? o be
construed a@wbmltnlg@gdw@c PRSFERL IB¥BIEEPNwith U@' 655 18tated of herwi se,
reagents and solvents used in the foll ow ng Exarrp section were purchased
from Si gmehAkdeneh. sych) abl pedigH,| ducebet arsutoset) glacssd, etanhiesl ( -) -
corypal m ne, and col unbam ne were obtained froman extract of Corydalis

t uber usi 8§ aSJ\AéICﬁtRnO\A}ﬁ et hdadeTaeskeh Lee errbpxynsdyBi glellphaten Bul | .

33(6) 958- 62 2010 ffects of ali ne dalis Tub on Gastric
I\/b'g 02 Fun % P Zin IAnT y%%&gel?—ﬁ/ung ¥ T rT]:aft ‘%lcrciﬂrgﬁf"ﬁf 2010

May 27, '&%“FAL’%Q{S% Oxﬁ%%h-ﬁ.ﬁz]t E@%&E?E}EP 09?19%{ : %t’ﬁ&%ﬂp%‘xﬂe Q‘yH‘Eﬁé&ca“d

Apor ph| ne oi des ur t schani novi |
um, povidone, copovidone, polyvinyl pyrrolldone, or gelatin,

10 (c) a moisture absorbent such as glycerol, (d)-a_disintegrant

such as agar, calcium carbonate, or sodium carbonate, (e) a
dissolution retardant such as paraffin, (f) an absorption
accelerator such as a quaternary ammonium compound, (g) a

wetting agent such as cetyl alcohol, or glycerol monostearate,
15 (h) an absorber such as kaolin or bentonite, or (i) a
lubricant such as talc, calcium stearate, magnesium stearate,

or a solid polyethylene glycol, or a mixture of (a) to (i).
For formulating the pharmaceutical composition of the
present invention into a liquid agent for oral administration,
20 such as a suspension, an internal use liguid, or a syrup,
various additives including a diluent such as water, liquid
paraffin, etc., a wetting agent, a sweetener, an odorant, a
preservative, an antiseptic and a colorant may be added as
necessary. For example, peppermint oil, eucalyptus oil or a

25 sweetener such as saccharin may be added to the pharmaceutical
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,1H-N1IR data were nmeasured using a UNITY | NOVA 500 NMR spectroneter,
Varian. IR data nmeasured using an | FS-66/S FTIR spectroneter, Bruker, W/

data neasured using UV-1601 UV-visible spectrophot oneter,
data neasured using a J-715 spectropol arineter, JASCO For
JMS700 mass spectroneter, JEOL, was enpl oyed. <EXAMPL
of (S)-1,2,10-Trinethoxy-9-

(2,9, 10-trimet hoxy-5, 8,13, 13a-tetrahydro- 6H i soqui no[ 3, 2-

Shi madzu, and CD
mass data, a 5
E 1> Preparation

a] i soqui nol i n- 3-yl oxy) - di benzo[ de, g] qui nol i n-7-one) [Chem cal Formula 7]

OCH3 Step 1: Synthesis of (S)-1,2,10-trimethoxy-6-net

hy1-

5, 6, 6a, 7-tetrahydro-4H-di benzo[ de, g] qui nol i n-9-y1 trifl uoronet hanesul fonate

In 10 M cfomgpehtorromdt hhaepweserdi $soéveidbr200 ng of (S)-

1,2, 10- trlnethoxy 6-met hyl-5, 6, 6a, 7-t et rahydr o- 4H
hen the pharmaceutlcal composition of the

present

invention is formulated into a suppository, a water-soluble or

insoluble excipient, for instance, a lipid

such as

5 polyethylene glycol, cacao lipid, etc., a high ester (e.g.,

Cl4-alcohol with Clé-fatty acid), Witepsol, macrogol, Tween

61, laurin butter, glycerol gelatin, or a combination thereof

may be employed.

Also, the pharmaceutical composition of the present

10 invention may take the form of ointments, pastes, creams or

gels. In this regard, animal or vegetable lipids, wax

paraffins, starch, tragacanth, cellulose derivatives,

polyethylene glycol, silicon, bentonite, silicic acid, talc,

zinc oxide or a combination thereof may be used.

15 For a powder or spray, the pharmaceutical composition of

the present invention may be formulated in combination with

lactose, talc, silicic acid, aluminum oxide, calcium

silicate,

polyamide powder, or a mixture thereof. A spray formulation

may further comprise a typical propellant

20 chlorofluocrohydrocarbon. PEG-4000 and glycerin
typically needed to obtain an inhalation spray.

In the case of liquid or emulsion formulations

such as

may be

intended

for the parenteral administration of the pharmaceutical

composition of the present invention; their formulations may

25 be obtained with a solvent, a dissolving agent, or an



_di benzo[ de, g] qui nolin-9-ol ((+)-N-nethyllaurotetanine), followed by adding
194 ng of potassium carbonate, 0.2 m of

tri et hyl am neand251ngof N- phenyl -bis trifl uoronethyl sulfone imde at 0 C and
then by stirring the 5 mxture at roomtenperature for 3 days. After
conpletion of the reaction, the reaction mxture was extracted with water
and di chl or onet hane. The organic | ayer was washed with saturated brine, and
dri ed over anhydride magnesium sul fate. Thereafter, the solvent was renoved
by distillation under Wreduced pressure. Then 194 ng of the title conpound
was obtained by silica gel columm chromatography..

St ep2: Synt hesi sof 1, 2, 10-tri met noxy- 7- oxo- di benzo[ de, g] qui nolin-9-yl1
trifluoromethanesd.f onadfar exampllen 1@atdr,of eabel i @lachdl wassdpssmylved 194

f (5)- . .
rlr?z?loE t 3 BrePRoky - 5ethy $25P®6E, 7- BERY AhyRAiST24Rdi eFTFo[de 2§Fei® ol i n- 9-y1

i fl hesized in_S 1 | ] db ddi 880
i1 voromgtbaneouljongle, v hesieed Lt Sep Ly {olloted by agding 080 o

of manganese acetate ant S _ rs. A _
conpl eti oRyipbthie FEARdniQR, acetdL achch Was keppyedsbys dbst | bathan under a

reduced pressure. The residue was diluted in chloroformand extracted with
a sat urat edlsodioum lsegdogerl ,carldorate 1sol cadtox. Jdille osgasegansayeil,t hus
formed was washed with water, and dried over anhydri de magnesi um

glycerol, glycerol formalcohol, tetrahydrofurfuryl alcohol,

polyethylene glycol, a -fatty acid of sorbitan, or a

combination thereof may be used to formulate the composition

of the present invention into a ligquid or an emulsion.

10 The liquid or emulision for parenteral administration may

be in a sterile, and blood-isotonic state.

For use in formulating the pharmaceutical composition
into a suspension, a liquid diluent, such as water, ethyl
alcohol, propylene glycol, or polyethylene glycol, ethoxylated

15 isostearyl alcohol, polyoxyethylene sorbitol, and sorbitan
ester, microcrystalline cellulose, aluminum metahydroxide,
bentonite, agar, tragacanth, an injectable ester such as ethyl
oleate, and a mixture thereof may be suitable.

In addition, the pharmaceutical composition of the

20 present invention may be formulated into a sustained or
immediate release form with an excipient, a diluent, a
dispersant, a surfactant, a binder, a lubricant or an
additive. For example, the pharmaceutical of the present

invention may be formulated into the sustained or immediate

25 release form in order to release the compound of Chemical
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.25 sul fate. The solvent was renoved by distillation under a reduced
pressure.. Then 143 ng of the title conpound was obtained by silica gel

col utm chr omat ogr aphy Step 3: Synthesis of

(S)-1,2,10-trimet hoxy-9-(2,9, 10-
trimethoxy-5, 8,13, 13a-tetrahydro-6Hisoquino[3,2- 5

a] i-soqui nol i n- 3-yl oxy) - di benzo[ de, g] qui nol i n-7-one In 10 mM of

tol uene were dissolved 3.5 ng of palladiumacetate and 4.6 ngy of
2-(di-tert-butyl phosphi no) bi phenyl, followed by adding 143 ng of

1, 2,10-tri met hoxy- 7- oxodi benzo[ de, g] qui nolin-9-y1 trifluoronethanesul fonate
10 synthesized in Step 2, 116 ng of (-)-corypalmne and 130 ng of

tri pot assifemmphosphat®e @nd3t hererst optriced ats@&C,f @ PBadweseuthea¥Bacti on

m xture was diluted in_diethylether and filtered. The filtrate was

concent r atEdeRRRYe r 8dticedoPpr 8sSVIFE2tThER @225pyadte t Heereeipdiandthe

r epr esent ed Chem cal _For 7 was 15 obtained by silica gel colum
chPomat ogFé"S%??mmﬁ O(R%?;g:% %@§3§%§¥2945, 1648, 1510, 1460, 1279, 1056, 675cm 1
W 2. (MeOH) nm( krag %a%@é'céé}t%)aﬂ%@ﬁ o9 iord i (thel Pnes3hl (4védd ;o363

(4.38); (Et OH) Xmax(As): 204(-29.8), 235(-4.0), 280(+1.9)nm
20F| B- M5: meg=6&1[ fMffuilatkR- EABoVEhY 2566k 2607 [ Midpsécaoea. faring a
sustained release agent such as an enteric coating agent, a
water—-insoluble polymer, a hydrophobic compound, a polymeric
material such as a hydrophilic polymer, or an embedding agent
such as wax. For example, the pharmaceutical composition

10 takes a form of tablets, capsules, pills or granules, a
coating film may be applied to them to achieve a sustained
release.

No particular limitations are imparted to the amount of
the additives wused 1in preparing a formulation of the

15 pharmaceutical composition of the present invention, such as
carriers, fillers, thickeners, binders, wetting agents,
disintegrants, dispersants, surfactants, of diluents. The
amount of additives may be suitably adjusted within the range
typically used in typical formulations.

20 Using a suitable method known in the art, the
pharmaceutical composition of the present invention may be
formulated depending on the disease to be treated or the
ingredient to be used. For example, the compound of Chemical

Formula 1, 2 or 3, the above-suggested compound, or an optical

25 isomer or a pharmaceutically acceptable salt thereof may be

47



C39H371\ 1208: 661.2550) ; 3- H NVR(CD30D, 500MHz ) :2.56 (td, 1H) ,2.66 (m
“1H) 2.80(dd, 1H), 3.11(m 1H), 3.19(m 1H), 3.24(dd, 1H), 3.52(dd, 1H)
253. 55(d, 1H), 3. 86(s, 3H), 3. 87(s, 3H), 3. 88(s, 3H), 4. 03(s, 3H), 5

4.04(s, 3H), 4. 05(s, 3H), 4. 24(d, 1H), 6. 60(s, 1H), 6. 79(d, 1H),

6.84(s, 1H), 6.87(d, 1H), 7. 22(s, 1H), 7. 79(d, 1H), 8. 05(s, 1H),

8.84(s, 1H), 8.92(d, 1H); 13C NVR(CD30D, 125M+z)

:29. 1, 36. 2, 51. 6, 54. 0, 55. 9, 56. 2,

56. 3, 56. 7, 59. 2, 60. 1, 60. 6, 106. 0, 109. 9, 110. 2, 110. 6,

110.9, 111. 3, 120. 1, 121. 7, 123. 3, 123. 9, 126. 0, 127. 0, 127. 1,

128.2,129. 0, 129. 1, 135. 4, 143. 9, 145. 0, 145. 0, 145. 6, 149. 3,

mixed with an excipient to be formulated into a desired
preparation.

In the pharmaceutical composition of the present
invention, the active ingredient, such as the compound of

5 Chemical Formulas 1, 2 or 3, the above-suggested compound, an
optical isomer, a pharmaceutically acceptable salt, or a
hydrate or a solvate thereof, may be employed in an amount of
from about 0.1 to about 99.5 wt %, and preferably in an amount
of from about 0.5 wt % to about 95 wt %.

10 Also, the present invention provides the use of the
pharmaceutical composition including the compound of.Chemical
Formula 1, 2 or 3, the above-suggested compound, an optical
isomer, a pharmaceutically acceptable salt, or a hydrate or a
solvate thereof in the treatment of a gastrointestinal

15 motility disorder.

The present invention provides a method for preventing or
treating dyspepsia or a gastrointestinal motility disorder,
using the compound of Chemical Formula 1, 2 or 3, the above-
suggested compound, an optical isomer, a pharmaceutically

20 acceptable -salt, a hydrate or a solvate thereof. The
pharmaceutical composition may be administered into the
subject including a human to prevent or treat dyspepsia or a

gastrointestinal motility disorder..

25 Advantageous Effects
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.149. 6, 150. 2, 150. 9, 153. 8, 156. 7, 181. 4.  10<EXAMPLE 2>: Preparation of

(S)-3,9, 10- Tri net hoxy- 2- __
(1, 2,10-trimet hoxy-5, 6, 6a, 7-tetranydr o- 4Hdi benzo[ de, g] qui nol i n-9-yl oxy) -5, 6
- di hydro-i soqui no[ 3, 2- a]isoqui nolinylium 15[ Chem cal Fornula 8 H3C HC ON
H"Qq 0 C-13

BAs described hitherto, the novel quinoline derivative
compounds, optical "isomers  thereof, pharmaceutically
acceptable salts thereof, and hydrates or solvates thereof can
activate gastrointestinal motility. Compositions comprising

5 these gastroprokinetic agents can be effectively applied to
the prophylaxis and therapy of functional dyspepsia or various

symptoms of gastrointestinal motility disorders.

Mode for Invention

10 A better understanding of the present invention may be
obtained through the following examples which are set forth to
illustrate, but are not to be construed as limiting the

present invention.

15 Unless stated otherwise, reagents and solvents used in
the following Example section were purchased from Sigma-
Aldrich. (+)-N-methyllaurotetanine, (+)-laurotetanine, (-)-
corypalmine, and columbamine were obtained from an extract of
Corydalis tuber using a well-known method (Tae Ho Lee et al.,

20 Biol. Pharm. Bull. 33(6) 958-962(2010), "Effects of Corydaline
from Corydalis Tuber on Gastric Motor Function in an Animal
Model,” Ki Hyun Kim et al., Planta Med. 2010 May 27, "New
Cytotoxic Tetrahydroprotoberberine~Aporphine Dimeric and
Aporphine Alkaloides from Corydalis Turtschaninovii).

25 ~ 'H-NMR data were measured using a UNITY INOVA 500 NMR

49



‘Step 1. Synthesis of (S)-1, 2, 10-tri met hoxy-5, 6, 6a, 7-

t et rahydr o- 4H di benzo[ de, g]J oui nolin-9-y1 5 trifl uoronet hanesul fonat e

In 10 m of dichloronmethane was di ssol ved 200 ng of (S)- '

1,2, 10-tri met hoxy-5, 6, 6a, 7-t et rahydr o- 4Hdi benzo[ de, g] qui nol i n-9-ol ((+)-1aur
ot et ani ne)fol | onedby addi ng 203 ng of potassium carbonate, 0.2 m of
triethylamne, Wand 262 ng of N-phenyl-bis trifluoronethylsulfone imde at
0OC and then by stirring at roomtenperature for 24 hrs. After conpletion of
the reaction, the reaction mxture was extracted with water and

di chl oronet hane. The organic | ayer was washed wi-th saturated brine, and
dried over anhydride magnesi um 15 sulfate. Thereafter, the solvent was
renoved bypgcstohdtatn, oVardader IRddeted npasssadeusfieran 202-6g/8f Fthe title
conpound was obtained by silica gel colum chronatography. Step 2:
Synt hesi s 16f SPSFF3o0e99 1t rPrtSox yV2-qaf a2 megsured using UV-1601 UV-

trimet hoxy-5,.86, 6a, 7-tetrahydro-4H di henzo] de, g inalin-9- 5
yl oxy) - 5, éf-léli %/%rosﬁescgaﬁg}rl%if?ef_-eé]i s%hlﬁ[llarﬁi([)zfli’urr%rgti’J <8 1R AE2EFTED1 uene
vere dissqlsvad 4. Y- sofsRakh-adhiundeetat € BRE06. 6 P Hass data, a -

2-(di-tert-butyl phosphi no) bi phenyl, followed by addi ng 202 ng of
(S) -1, 25 1@Msi7Diretdeex \specbrGragtler, t EEOBhWis0ehb dydenzo[ de, g] qui nol i n-9-y1

<EXAMPLE 1>: Preparation of (S)-1,2,10-Trimethoxy-9-
(2,9,10-trimethoxy-5, 8,13, 13a~tetrahydro~6H-isoquino[3, 2~
alisoquinolin-3-yloxy)~dibenzo[de, glquinolin-7-one)

10 [Chemical Formula 7]

H,LCO

Step 1: Synthesis of (8)-1,2,10-trimethoxy-6-methyl-
5,6, 6a,7-tetrahydro-4H-dibenzo[de, g]quinolin-9-yl
15 trifluoromethanesulfonate

In 10 ml of dichloromethane was dissolved 200 mg of (S)-

1,2,10-trimethoxy-6-methyl-5, 6, 6a, 7-tetrahydro-4H-
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VVtrlfIuoronethanesulfonate synthesized in Step 1, 164 ng of col unbam ne

"and ‘187 nmg of tripotassi um phosphate and then by stlrrlng at 95C for
hrs. The reaction m xture was diluted in diethylether and filtered. The

filtrate was concentrated under reduced pressure.
conpound 15 represented by Chem cal

Then 157 nmg of the
Formul a 8 was obtained by silica gel

18

col um chromat ography. IR (KBr):= 3386, 2945, 1647, 1511, 1457, 1276, 1028,

675 cm1; 20UV Xii."", (MeOH) nm (log c): 205 (4.23), 220 (4.10), 273
CD (MeOH) Xfl", (LE) 210 (+12.0),
261 (-8.1), 275 (-16.4), 310 (+25.7) nm FAB-MS: m z=648[ M+H]| +;

(4.23),
(+18.4),

297 (4.51), 307 (3.78);

25HR- FAB- M5: nf z=648. 2841[ MtH] +( cal cd. f or C391-i 40N20- 7: 648. 2836) ;

10

15

20

dibenzo[de,glquinolin-%-o0l ( (+)-N-methyllaurotetanine),

followed by adding 194 mg of potassium carbonate, 0.2 ml of
triethylamine and 251 mg of N-phenyl-bis
trifluoromethylsulfone imide at 0 °C and then by stirring the
mixture at room temperature for 3 days. After completion of
the reaction, the reaction mixture was extracted with water
and dichloromethane. The. organic 1layer was washed with
saturated brine, and dried over anhydride magnesium sulfate.
Thereafter, the solvent was removed by distillation under
reduced pressure. Then 194 mg of the title compound was

obtained by silica gel column chromatography..

Step 2: Synthesis of l,2,iO~trimethoxy—7—oxo—
dibenzo[de, gl quinolin-9-yl trifluoromethanesulfonate

In 10 ml of acetic acid was dissolved 194 mg of (S)-
1,2,10-trimethoxy-6-methyl-5, 6, 6a, 7-tetrahydro-4H-
dibenzo(de, glquinolin-9-yl trifluoromethanesulfonate
synthesized in Step 1, followed by adding 880 mg of manganese
acetate and then by stirring at 70°C for 2 hrs. After
completion of the reaction, acetic acid was removed by
distillation under a reduced pressure. The residue was
diluted in éhlorofonn and extracted with a saturated sodium

hydrogen carbonate solution. The organic layer thus formed

was washed with water, and dried over anhydride magnesium

~sulfate. The solvent was removed by distillation under a
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_3-H NL' 4R(CD30D, 500MHz) :2.50 (m 1H) ,2.79 (m 1H)
3.05(dd, 1H), 3. 26(m 1H), 3. 29(t, 2H), 3. 62(s, 3H),

3. 86(s, dd, 4H), 3. 91(s, 3H), 3. 96(s, 3H), 4. 12(s, 3H),

5.25(t, 2H), 6. 77(s, 2H), 6. 81(s, 1H), 7. 51(s, 1H),

8.01(d, 1H), 8. 08(s, 1H), 8. 74(s, 1H), 10. 34(s, 1H); 2.80 (t, 1H) , 3.66(m 1H),
4.24(s,3H), 7.73(d,1H), 10 13C NVR(CD30D, 125

MHz) : 27. 3, 27. 3, 35. 5, 53. 3,56. 0, 56.4,56.2,57.0,57.2,60.6,62.0,108. 6, 110. 1,
111.3,111. 8, 119. 1, 120. 1, 122. 2, 122. 8, 123. 4, 126. 2,

127.2,127.9, 129. 4, 129. 6, 133. 7, 137. 4, 145. 1, 145. 2,

reduced pressure.. Then 143 mg of the title compound was
obtained by silica gel column chromatography
Step 3: Synthesis of (8)-1,2,10-trimethoxy-9-(2,9,10-
trimethoxy-5,8,13,13a-tetrahydro-6H-isoquino[3, 2-
5 a]isoquinolin—3—yloxy)—dibenzo[de,g]quinolin—7—one
In 10 ml of toluene were dissolved 3.5 mg of palladium
acetate and 4.6 mg of 2-(di-tert-butylphosphino)biphenyl,
followed by adding 143 mg of 1,2,10-trimethoxy-7-oxo-
dibenzo[de,glquinolin~-9-yl trifluoromethanesulfonate
10 synthesized in Step 2, 116 mg of (-)-corypalmine and 130 mg of
tripotassium phosphate and then stirring at 95°C for 18 hrs.
The reaction mixture was diluted in diethylether and filtered.
The filtrate was concentrated under reduced pressure. Then
122 mg of the compound represented by Chemical Formula 7 was
15 obtained by silica gel column chromatography..
IR (KBr): Vmax=3364,2945,1648,1510,1460,1279,1056, 675cm-1
UV Apax (MeOH)nm(log «e): 204 (4.17), 236 (3.52), 277
(4.11), 311 (4.21), 363 (4.38);
- CD (EtOH) Xmax(Ag): 204(-29.8), 235(-4.0), 280(+1.9)nm;
20 FAB-MS:m/z=661[M+H]";
HR-FAB-MS:m/z=661.2557 [M+H]" (calcd.for
C3gH37N-0g: 661 .2550) ;
*H-NMR (CD30D, 500MHz ) : 2.56(td, 1H), 2.66(m, 1H),
2.80(dd,1H), 3.11(m,1H), 3.19(m,1H), 3.24(dd,1H), 3.52(dd,1H),

25 3.55(d4,1H), 3.86(s,3H), 3.87(s,3H), 3.88(s,3H), 4.03(s,3H),



. 147.5,149. 0, 150. 5, 151. 3,152. 3,152. 7 56.0, 111.1, 127.0, 146.3,

Al t hough the follow ng provides a nore detail ed expl anation of the present
invention by indicating 15 Experinmental Exanples, the present invention is
not limted thereto. <EX: EEL: a: MENTAL EXAMPLE 1> Assay for Affinity
for Dopam ne Receptor 20 Affinity of the conpounds of the present
i nvention for the dopam ne-D2 receptor, which is found in the wall of the
gastric tract of mammals and inhibits gastrointestinal notility, was
determ ned by neasuring conpetitive inhibition against the binding to the
receptor of a radio-labeled Iligand which is known for its affinity for the
receptor.ln this regard, the experinment was perfornmed according to the
met hod dedcPi badHin [ Hels(s638h , al 4. M, EHdocra -60l(s, B1920,6.1992|1Fnd [ G andy

DK et al. Proc Natl Acad Sci USA. 86: 9762 1989]9. In tris-HC1 buffer
(50 nM Tr Ps8HEL, 1M 76457 (3 M Na@2 (S5 1M KL, 7239 mMilcacB205 1S mitIvgCcL2) 150

pg of Chinge te CHO cells transfected with a human dopam ne
D2s gene %é?g(gl]’ﬁlgﬁba 'e%ygc{’ylféc for 120 min with 0.16 nMof tritium

Spi perone (3[ HEcSmimermep] NEMH-25029C ] )3and £0 oM f ¢,hes o, s56.2,
5 56.3, 56.7, 59.2, 60.1, 60.6, 106.0, 109.9, 110.2, 110.6,
110.9, 111.3, 120.1, 121.7, 123.3, 123.9, 126.0, 127.0, 127.1,
128.2, 129.0, 129.1, 135.4, 143.9, 145.0, 145.0, 145.6, 149.3,

149.6, 150.2, 150.9, 153.8, 156.7, 181.4.

10 <EXAMPLE 2>: Preparation of (3)-3,9,10-Trimethoxy-2-
(1,2,10-trimethoxy-5, 6, 6a, 7-tetrahydro-4H-
dibenzo[de,glquinolin-9-yloxy) -5, 6-dihydro-isoquino[3,2-

alisoquinolinylium

15 [Chemical Formula 8]
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, 10 conpound of interest of the present invention. After conpletion of the
reaction, the reaction mxture was filtered through Whatman GF/ B

fil ter(unl filter-96, Lot: 6005177, PerkinElnmer) to separate |igand-bound
receptors. These bound receptors were washed three tines with a Tris-HCl
buffer. 15 Then 10 m of a scintillation cocktail (Lot: 03999, Fluka) was
added and reacted for 16 hrs or longer to neasure radiation activity using
a beta-counter (Packcard) in order to calculate the quantity of tritium
spi perone bound to the receptor. Meanwhile, 10 uM of Hal operidol (H1512,
Sigma) was incubated 20 in the presence of 0.16 nMtritium Spiperone to
determ ne a nonspecific binding value. The experinment was independently
carried out twi ce, and receptd s calculated using the follow ng
Equation 1. A nean value of the pfreasurenents is given in Table 1, bel ow
Equation 1 Receptor Affini 2%={ (hetal CPM - Nonspecific Binding
CPM - CPM of tritium Spiperd¥é rendl nin -Af ter addition of interest
conpound of the present invention)/(Total "CPM 5 Nonspeci fi c Bi ndi ng CPM }x
100 (CPM counter per minute) TABLE anple Affinity(%

OCHgy

Step 1: Synthesis of ($)-1,2,10-trimethoxy-5,6, 6a, 7-
tetrahydro-4H-dibenzo{de,glquinolin~-9~yl
5 trifluoromethanesulfonate
In 10 ml of dichloromethane was dissolved 200 mg of (S)-
1,2,10-trimethoxy-5, 6, 6a, 7-tetrahydro-4H-
dibenzo[de,g]quinolin—9;oi((+)—laurotetanine) followed by
adding.203 mg of potassium carbonate, 0.2 ml of triethylamine,
10 and 262 mg of N-phenyl-bis trifluoromethylsulfone imide at 0°C
and then by stirring at rbom temperature for 24 ﬁrs. After
completion of the reaction, the reaction mixture was extracted
with water and dichloromethane. The organic layer was washed
with saturated brine, and dried over anhydride magnesium

15 suliate. Thereafter, the solvent was removed by distillation
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.Cbnp0und of Exanple 1 91 Conpound O Exanple 2 25 Itopride 75 10As can be
seen in Table 1, the conpounds of the present invention at a concentration
of 10 uM exhibited high affinity for the dopam ne-D2 receptor.

Particul arly, the conpound of Exanple 1 was observed to have far higher
affinity for the dopam ne-D2 receptor than does the dopam ne-D2 ant agoni st
itopride, conventionally used as a therapeutic for functional dyspepsia. It
is understood fromthe data that the conmpounds of the present invention
function as a gastroprokinetic agent |ike the conventional dopam ne-D2

ant agoni sts, such as danperi done, netochl opram de, or itopride, pronoting

under reduced pressure. Then, 202 mg bf the title compound
was obtained by silica gel column chromatography.
Step 2: Synthesis of (5)-3,9,10-trimethoxy-2-(1,2,10-
trimethoxy-5, 6, 6a, 7~tetrahydro-4H-dibenzo[de, gl quinolin-9-
5 yloxy)-5,6-dihydro-isoquino([3,2-alisoquinolium
In 15 ml of toluene were dissolved 4.9 mg of palladium
acetate and 6.6 mg of 2-(di-tert-butylphosphino)biphenyl,
followed by adding 202 mg of (S)-1,2,10-trimethoxy-5, 6, 6a,7-
tetrahydro-4H-dibenzo[de,gjquinolin-9-yl
10 trifluoromethanesulfonate synthesized in Step 1, 164 mg of

columbamine and 187 mg of tripotassium phosphate and then by

stirring at 95°C for 18 hrs. The reaction mixture was diluted
in diethylether and filtered. The filtrate was concentrated
under reduced pressure. Then 157 mg of the compound

15 represented by Chemical Formula 8 was obtéined by silica gel

column chromatography.

IR (KBr): vmy = 3386, 2945, 1647, 1511, 1457, 1276, 1028,
675 cm-1;
20 UV Amax (MeOH) nm (log €): 205 (4.23), 220 (4.10), 273
(4.23), 297 (4.51), 307 (3.78):
CD (MeOH) Amax f{(Ag) 210 (+12.0), 236 (+18.4), 261 (-8.1),
275 (-16.4), 310 (+25.7) nm;
FAB~MS: m/z=648 [M+H]+;

25 HR-FAB-MS:m/z=648.2841 [M+H]+ (calcd. for CagH40N,O5 2
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.20 gastrointestinal notility. <EXPERI MENTAL EXAMPLE 2> Assay for Affinity
“for ~ Serotonin-1B Receptor Conmpounds of the present invention were
exam ned for affinity for the serotonin-1B receptor which can exert a 5

rel axation effect on the stomach to relieve inpaired gastric accommodati on
of functional dyspepsia patients in response to an agoni st. In a
Tris-HC1 buffer (50 mM Tris-HCl, pH 7.4, 120 nM NaCl, 5 mM KC1, 2 nM Cad 2,
1 mM MC12), 4 ng of cell nmenbranes 10 of the cerebral cortex excised from
mal e Wnstar rats, each weighing 17525 g, was incubated at 37C for 1.5 hrs
with 10 pMof 125[1] cyanopi ndol ol (PerkinEl mer, 100 pC ) and 10 pM of the
conpound of interest of the present invention per well. After conpletion of
t he i ncub&diBe@836he i ncubation m xture was filtered through Wiatman G-/ B
filter(unifilter-96, 15Lot: 6005177, PerkinElmer) to separate |igand-bound
receptors. Thes’é‘%ﬁ@@%é@&’ﬁﬁ?é 228 WaBhed W@ ﬂi{hes BOHt B, of a

Fl uka) was - GadBi Jha et Gl ot To ARG B 1 ongi (20 0. regeuRel i adi At i on

activity usigRdsaadeda- ceunt es, ipBaC%C%dg 3, 0r4d6_e& Losgal cubatg §he quantity
of bound to the receptor. anwhile,” 10 pM of serotonln H95 3,

Si gma) was.khdub2ied |6n77t‘ﬁ3,2meseac@1 af, 1H, pM of1 (52501 ] cy.asapj IH’)O,I ol to 25
determ ne a nonspecific binding val ue. The experi me= was
8.01(d,1H), 8.08(s,1H), 8.74(s,1H), 10.34(s,1H);
12C-NMR (CD3OD, 125 MHz):27.3, 27.3, 35.5, 53.3, 56.0, 56.0,
56.4, 56.2, 57.0, 57.2, 60.6, 62.0, 108.6, 110.1, 111.1,
111.3, 111.8, 119.1, 120.1, 122.2, 122.8, 123.4, 126.2, 127.0,
10 127.2, 127.9, 129.4, 129.6, 133.7, 137.4, 145.1, 145.2, 146.3,

147.5, 149.0, 150.5, 151.3, 152.3, 152.7

Although  the following provides a more detailed
explanation of the present invention by indicating
15 Experimental Examples, the present invention is not limited

thereto.

<EXPERTMENTAL EXAMPLE 1> Assay for Affinity for Dopamine
Receptor
20
Affinity of the compounds of the present invention for
the.dopamine—DZ receptor, which is found in the wall of the
gastric tract of mammals énd inhibits gastrointestinal
motility, was determined by measuring competitive inhibition

25 against the binding to the receptor of a radio-labeled ligand
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I ndependently carried out twi ce, and receptor affinity was cal cul ated using
“the ‘foll owi ng Equation 2. A mean val ue of the nmeasurenents is given in

Tabl e 2, below. 5[ Equation 2] Receptor Affinity (9% ={(Total CPM -
Nonspeci fic Binding CPM - CPM of 125[1] cyanopi ndol ol remaining after
addition of Interest conmpound of the present invention)/(Total CPM -
Nonspecific Binding CPM}x 100 (CPM counter per mnute) 10 TABLE 2 test
conpound Affinity(% Conpound of Exanple 1 61

which 1is known for its affinity for the receptor. In this
regard, the experiment was performed according to the method
described in [Heys G et al. Mol Endocrinol. 6:3520, 1992] and
[Grandy DK et al. Proc Natl Acad Sci USA. 86:9762, 1989].

5 In tris-HCl buffer (50 nM Tris-HC1l, pH 7.4, 120 mM NaCl,
5 mM KC1, 2 mM CaCl;, 1 mM MgCl,) 150 png of Chinese hamster
ovary (CHO) cells transfected with a human dopamine D2; gene
were incubated at 25°C for 120 min with 0.16 nM of tritium
Spiperone (*[H] Spiperén [NEN, 250 pCi]) and 10 uM of the

10 compound of interest of the present invention. After
completion of the reaction, the reaction mixture was filtered
through Whatman GF/B filter (unifilter-96, Lot: 6005177,
PerkinElmer) to separate ligand-bound receptors. These bound
receptors were washed three times with a Tris-HCl buffer.

15 Then 10 mL of a scintillation cocktail (Lot: 03999, Fluka) was
added and reacted for 16 hrs or longer to measure radiation
activity using a beta-counter (Packcard) in order to calculate
the quantity - of tritium spiperone bound to the receptor.
Meanwhile, 10 pM of Haloperidol (H1512, Sigma) was incubated

20 in the presence of 0.16 nM tritium Spiperone tc determine a
nonspecific binding value. The experiment was independently
carried out twice, and receptor affinity was calculated using
the following Equation 1. A mean value of the measurements is

given in Table 1, below.
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Compound OF Exanple 2 35 As can be seen in Table 2, the conpounds of
"the ‘present invention at a concentration of 10 TIM exhibited a high 15
affinity for the serotonin- 1B receptor. Thus, it is understood fromthe
data that the conpounds of the present invention can bind to the serotonin-
1B to exert a relaxation effect on the stomach and thus a palliative effect
on inpaired gastric accommbdati on. 20 B <EXPERI MENTAL EXAMPLE 3>
Gastric Enptying Effect on Nornmal Rat Gastric enptying activity of
t he conpounds of the present invention was exam ned in the follow ng
experinment. Sprague-Dawl ey rats, each weighing 200 - 250 g, were 5
acclimted for one week at a tenperature of 22 - 24C and a humdity of

60- 80% whi | e aEgtamidar d di et and water were provided, and then were divided
into groups according to weight. Thereafter, they were starved for 24 hrs
before an expe??ﬁ%ﬁﬁOWWﬁﬁﬁéﬂhﬁver Swas (Tt &Y Fripnsperi §1pePbrdinche

CPM - CPM of tritium Spiperone remaining after addition of
interest compound of the present invention)/(Total CPM -
5 Nonspecific Binding CPM)}x 100

(CPM: counter per minute)

TABLE 1
Example Affinity (%)
Compound of Example 1 91
Compound Of Example 2 25
Itopride 75
10 As can be seen in Table 1, the compounds of the present

invention at a concentration of 10 uM exhibited high affinity
for the dopamine-D2 receptor. Particularly, the compound of
Example 1 was observed to have far higher affinity for the
dopamine-D2 receptor than does the dopamine-D2 antagonist
15 itopride, conventionally used as a therapeutic for functional
dyspepsia. It is understood from the data that the compounds
of the present invention function as a gastroprokinetic agent
like the <conventional dopamine-D2 antagonists, such as
domperidone, metochlopramide, or itopride, promoting

20 gastrointestinal motility.
<EXPERTMENTAL, EXAMPLE 2> Assay for Affinity for
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10 experinent, no nore water was provided. A 3 % hydroxy propyl nethyl

"cel I'ul ose sol ution containing the conmpound prepared in Exanple 1 or
anount of 10 pg/ kg was orally adm nistered at a dose of 1 nL to each rat.
For control 1, only 1 m of a 3 % hydroxypropyl nethyl cellul ose solution
was 15 used while sisapride was orally adm nistered at a dose of 1 ng/kg in

1 m of a 3 % hydroxypropyl nethyl cellulose to control 2. After 45 m n,

sem -solid test neal prepared by mashing feeds in water, was orally
adm nistered in an amount of 2 mL 20 to each rat. After 35 min, the SDrats

were killed, and the stomach containing the senm -solid test neal

exci sed,

wat er to rserorenifie€lRjReceptdent, dried, and wei ghed again, in order to
calculate the weight of the sem-solid test neal left 25 in the gut.
Gastric enptying rate was cal cul ated according to

was

2

in an

a

and wei ghed. Subsequently, the stomach was washed with distilled

3, and the res%lts anissugnqylzed |nrxable 3, .bel ow.

10

15

20

25

MPOUn he prese 1nventlon were examined for
affinity for the serotonin-1B receptor which can exert a
relaxation effect on the stomach to relieve impaired gastric
accommodation of functional dyspepsia patients in response to
an agonist.

In a Tris-HCl buffer (50 mM Tris-HCl, pH 7.4, 120 mM
NaCl, 5 mM KCl1, 2 mM CaCl,, 1 mM MgCly), 4 mg of cell membranes
of the cerebral cortex excised from male Winstar rats, each
weighing 17525 g, was incubated at 37°C for 1.5 hrs with 10
pM of 125113 cyanopindolol (PerkinElmer, 100 pCi) and 10 uM of
the compound of interest of the present invention per well.
After completion of the incubation, the incubation mixture was
filtered through Whatman GF/B filter(unifilter-96, Lot:
6005177, PerkinElmer) to separate ligand-bound receptors.
These bound receptors were washed thfee times with 5 mL of a
Tris-HCl buffer. Then, 10 mL of a scintillation cocktail
(Lot: 03999, Fluka) was added and reacted for 16 hrs or longer
to measure radiation activity using a beta-counter (Packcard)
in order to calculate the quantity of ?°[I] cyanopindolol
bound to the receptor.

Meanwhile, 10 mM of serotonin (H9523, Sigma) was

incubated in the presence of 10 pM of °[I] cyanopindolol to

determine a nonspecific binding value. The experiment was
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[Equation 3] 5Gastric Enptying. (% =[1 - (weight of sem -solid test neal
‘left" in gut /weight of sem-solid test neal at O- tinme)]x100

(wei ght of sem -solid test neal at O-tinme neans wei ght of the sem -solid
test meal left in the rat killed inmediately Wafter the adm ni stration of
the sem -solid test neal) TABLE 3 Exanple Dose Gastric Enptying (%
Conmpound of Exanple 1 10(pg/kg) 62.3 Conpound of Exanple 2

independently carried out twice, and receptor affinity was
calculated using the following Equation 2. A mean value of

the measurements is given in Table 2, below.

5 [Equation 2]
Receptor Affinity (%)={(Total CPM-- Nonspecific Binding
CPM - CPM of '[I] cyanopindolol remaining after addition of
Interest compound of the present invention)/(Total CPM -
Nonspecific Binding CPM) }x 100 (CPM: counter per minute)

10

TABLE 2
test compound Affinity (%)
Compound of Example 1 ol
Compound Of Example 2 35

As can be seen in Table 2, the compounds of the present
invention at a concentration of 10 uM exhibited a high
15 affinity for the serotonin- 1B receptor. Thus, 1t is
understood from the data that the éompounds of the present
invention can bind to the serotonin- 1B to exert a relaxatioh
effect on the stoma;h and thus a palliative effect on impaired
gastric accommodation.
20
<EXPERTMENTAL, EXAMPLE 3> Gastric Emptying Effect on

Normal Rat
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10(pg/ kg) 47.3 Control 1 - 25.4 Control 2 10 ng/kg 68.9 As can be seen in
"Tabl’e 3, the conmpound prepared in 15 Exanple 1 or 2 increased gastric
enptying roughly two-fold, conpared to control 1, to which the drug was not
adm ni st er ed.

Gastric emptying activity of the compounds of the present
invention was examined in the following experiment.
Sprague-Dawley rats, each weighing 200 ~ 250 g, were
5 acclimated for one week at a temperature of 22 ~ 24C and a
humidity of 60-80% while a standard diet and water were
provided, and then were divided into groups according to
weight. Thereafter, they were starved for 24 hrs before an
experiment while water was provided. From 3 hrs before the
10 experiment, no more water was provided. A 3 % hydroxy propyl
methyl cellulose solution containing the compound prepared in
Example 1 or 2 1in an amount of 10 ug/kg was orally
administered at a dose of 1 mlL to each rat. For control 1,
only 1 mL of a 3 % hydroxypropylmethyl cellulose solution was
15 used while sisapride was orally administered at a dose of 1
mg/kg in 1 mL of é 3 % hydroxypropylmethyl cellulose to
control 2.
After 45 min, a semi~-solid test meal prepared by mashing
feeds in water, was orally administered in an amount of 2 mL
20 to each rat. After 35 min, the SD rats were killed, and the
stomach containing the semi-solid test meal was excised, and
weighed. Subsequently, the stomach was washed with distilled
water to remove the gut content, dried, and weighed again, in
order to calculate the weight of the semi-solid test meal left

25 in the gut. Gastric emptying rate was calculated according to
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Particularly, the conpound of Exanple 1 exhibited a gastric enptying rate
sim’lar to that of the conventional therapeutic sisapride even though it
was adm ni stered at 1/1000 of the 20 dose of sisapride. These data
denonstrate that the conpounds of Exanples 1 and 2 function to pronote
gastrointestinal notility to release the meal fromthe stomach. Industrial
Applicability As described hitherto, the novel quinoline derivative 5
conpounds, optical isomers thereof, pharmaceutically acceptable salt

t hereof, and hydrates or sol vates thereof according to the present

i nvention act as gastroprokinetic agents to activate gastrointestinal
notility. Thus, conpositions conprising the novel quinoline derivative W
conmpounds theptpébdwingrguatiper of anghdahgadesuleal kye ase@pmzizes sial t

t her eof %ng hy. r%}ﬁs or solvates thereof can be effectively applied to the
prophyl axi-8>8nd 't BEr8By of functional dyspepsia or various symptons of
gastrointestinal notility disorders. 15

[Equation 3]

5 Gastric Emptying (%) =[1 - (weight of semi-solid test
meal left in gut /weight of semi-solid test meal at 0-
time) ] x100

(weight of semi-solid test meal at 0-time means weight of
the semi-solid test meal left in the rat killed immediately

10 after the administration of the semi-solid test meal)

TABLE 3
Example Dose Gastric Emptying (%)
Compound of Example 1| 10(ug/kg) 62.3
Compound of Example 2| 10(ng/kg) 47.3
Control 1 - 25.4
Control 2 10 mg/kg 68.9

As can be seen in Table 3, the compound prepared in

15 Example 1 or 2 increased gastric emptying roughly two-fold,
compared to control 1, to which the drug was not administered.
Particularly, the compound of Example 1 exhibited a gastric
emptying rate similar to that of the conventional therapeutic
sisapride even though it was administered at 1/1000 of the

20 dose of sisapride. These data demonstrate that the compounds

of Examples 1 and 2 function to promote gastrointestinal



1. A quinoline derivative conmpound represented by the follow ng Chem cal
"Forrula 1, an optical isonmer thereof, a 5 pharmaceutically acceptable salt
thereof, and a hydrate or solvate thereof: A (Rbln [ Chem cal FoLnul a
1] Wherein the chemcal formula 1, 10Rl1 to R6 are independently -H or

met hoxy, R, is -H, nmethoxy; or -0-,

motility to release the meal from the stomach.

Industrial Applicability
As described hitherto, the novel guinoline derivative
5 compounds, optical isomers thereof, pharmaceutically
acceptable salt thereof, and hydrates or solvates thereof
according to the present invention act as gastroprokinetic
agents to activate gastrointestinal motility. Thus,
compositions comprising the novel quinoline derivative
10 compounds, optical isomers thereof, pharmaceutically
acceptable salt thereof, and hydrates or solvates thereof can
be effectively applied to the prophylaxis and therapy of

functional dyspepsia or various symptoms of gastrointestinal
motility disorders.

15
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represents a single bond; or a double bond, with the proviso that when -
‘represents the single bond, Ra is -H or methoxy; or when represents the
double bond, Ra is 15 -0-, X and Y are independently -N-; or -N+-, Rb is
-H, or linear or branched alkyl of C to 04, n neans the nunber of Rb
bound with X and is an integer of 0 or 1; and Al and A2 are independently a
6- menbered cycl oaliphatic 5 ring; or a 6-nenbered aromatic ring, with the
provi so that when Al is the 6-nmenbered cycloaliphatic ring, nis 1, or when
Al is the 6-nenbered aromatic ring, nis zero. 2. The quinoline derivative
conpound represented by the Mfollow ng Chem cal Fornula 1, the optical

i soner, the pharnmaceutically acceptable salt, or the hydrate or solvate of
claiml1, whereFRATM® qui noline derivative conpound represented by Chemn cal
Formula 1 is a conmpound represented by the follow ng Chem cal Forrmula 2 or
3:

1. A guinoline derivative compound represented by the
following Chemical Formula 1, an optical isomer thereof, a

5 pharmaceutically acceptable salt thereof, and a hydrate or

solvate thereof:

[Chemical Formula 1]

Wherein the chemical_formula 1,

10 R; to R¢ are independently -H; or methoxy,
R: is -H; methoxy; or -0-,

------ represents a single bond; or a double bond, with

the proviso that when === represents the single bond, Ra is
—H or methoxy; or when “=--- represents the double bond, Ra is
15 -0-,

X and Y are independently -N-; or -N'-,
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15Rs [ Chem cal Fornula 2] R5 [ Chem cal Fornula 3] Werein
"the ‘chemical fornmulas 2 and 3, RL to R6 are independently -H; or methoxy.
53. The quinoline derivative conpound represented by the follow ng Chem cal
Formula 1, the optical isomer, the pharmaceutically acceptable salt, or the
hydrate or solvate of claim1, the quinoline derivative conmpound
represented by Chem cal Fornul alis(S)-1, 2, 10-Tri nmet hoxy-9-(2, 9, 10-

trimet hoxy-5, 8, 13, 13a-tetrahydro-6H i soqui no[ 3, 2-

a] i soqui nol i n- 3-yl oxy) - di benzo[ de, g] qui nol i n-7-oneor ( S) -

3,9,10-Trinet hoxy-2-(1,2,10-tri met hoxy-5, 6, 6a, 7-t et rahydr o- 4Hdi benzo[de g]q
ui nol i n-9-yl oxy) -5, 6-di hydro i soqui no[ 3, 2- a]isoquinolinylium

met hod for preBJarlmg-Ph conpowest pepbeseritead abyyl hef @l kowEhg Cheni cal
Forrmula 1, an optical isoner thereof, -a phar maceutl cally acceptable salt
thereof, or a RyBfaRe Ui SBIP&Feof hBP eBPUNE oM & #gd 1S an integer

of 0 or 1; and
Al and A2 are independently a 6-membered cycloaliphatic
5 ring; or a 6-membered aromatic ring, with the proviso that
when Al is the 6-membered cycloaliphatic ring, n is 1, or when

Al is the 6-membered aromatic ring, n is zero.

2. The quinoline derivative compound represented by the

10 following Chemical Formula 1, the optical isomer, the
pharmaceutically acceptable salt, or the hydrate or solvate of
claim 1, wherein the guinoline derivative compound represented

by Chemical Formula 1 i1s a compound represented by the

following Chemical Formula 2 or 3:
Ry
== //\”

T

Rg

15 Rs e [Chemical Formula 2]
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1) reacting a conpound represented by the follow ng Chem cal Formula 4 or
“an dptinmal isonmer thereof with a sulfonyl conpound in presence of a base to
'synthesis a conmpound represented by the foll owi ng Chem cal Forrmula 5 or an

W optical isoner thereof; and 2) reacting the conpound of Chem cal
Formula 5 or the optimal isomer thereof with a conpound represented by the
followng Chemcal Fornmula 6 in presence of a base: P Rs , "12 15Rs/

[ Chem cal Fornula 1] OH [ Chemical Formula 4]

Ry

Rz

R

Ra4

S

N+
Re¢ /

Rs .. [Chemical Formula 3]
Wherein the chemical formulas 2 and 3,

R; to Rg are independently -H; or methoxy.

5 3. The quinoline derivative compound_represented by the
following Chemical Formula 1, the optical isomer, the
pharmaceutically acceptable salt, or the hydrate or solvate of
claim 1, the guinoline derivative compound represented by
Chemical Formula 1 is (5)-1,2,10-Trimethoxy-9-(2,9,10-

10 trimethoxy-5,8,13,13a-tetrahydro-6H~isoquino[3, 2-
alisogquinolin-3-yloxy)-dibenzo[de,glquinolin-7-one or {S)-
3,9,10—Trimethoxy-2—(1,2,10—trimethoxy-5,6,6a,7—tetrahydro—4H—-
dibenzo[de, glquinolin-9-yloxy)-5, é—dihydro-isoquino[3, 2-

alisoquinolinylium.
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Of [ Chemcal Fornmula 5] R4 [ Chem cal Formula 6] Wuerein the chem cal

“forrdulas 1, 4, 5 and 6, 5Rl to R6 are independently H or
-H, methoxy; or -0-; represents a single bond; or a doub

nmet hoxy; Ra is
e bond, with

the proviso that when - represents a single bond, Ra is -H or nethoxy; or

when - represents a double bond, Ra is -0-; 10X and Y are
-N-; or -N+-; Rbois -H or linear or branched al kyl of C

i ndependent |y
to C4; n

nmeans the nunber of Rb bound with X and is an integer of 0 or 1, Al

and A2 are independently a 6-nmenbered cycl oaliphatic ring;
aromatic ring, with the proviso that

or a 6-nenbered

4. A method for preparing a compound represented by the

following Chemical Formula 1, an optical isomer thereof, a

pharmaceutically acceptable salt thereof, or a hydrate or

5 solvate thereof, comprising:

1) reacting a compound represented by the

following

Chemical Formula 4 or an optimal isomer thereof with a

sulfonyl compound 1in presence of a base to ' synthesis a

compound represented by the following Chemical Formula 5 or an

10 optical isomer thereof; and

2) reacting the compound of Chemical Formula

5 or the

optimal isomer thereof with a compound represented by the

following Chemical Formula 6 in presence of a base:
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5 when Al is the 6-nenbered cycloaliphatic ring, nis 1, or when Al is the

'6-neénbered aromatic ring, nis zero; and T is linear or branched al kyl
sul fonyl of O to 04, linear or branched fluoroal kyl sulfonyl of C to 04,
or substituted or unsubstituted arylsulfonyl of 03 to 010. 10 5. The net hod
of Claim4, wherein the step 1) conprises: reacting the conpound

represented by Chemi cal Fornula 4 or the optical isonmer thereof with the
sul fonyl compound to synthesize a conpound represented by the foll ow ng

Chemi cal 15 Formula 5-1 or an optical isonmer thereof; and oxi di zi ng
t he compound of Chem cal Fornula 5-1 or the optical isomer thereof to
prepare a conpound represented by the follow ng Chem cal Formula 5-2: or

[ Chemi cal Fornul&ugﬁiL

»

Ry

oH ..., [ Chemical Formula 4]

[ Chemical Formula 5]

[ Chemical Formula 6]
Wherein the chemical formulas 1, 4, 5 and 6,
5 Ry to Re¢ are independently H; or methoxy;

Ra i1s -H; methoxy; or -0-;

------ represents a single bond; or a double bond, with

the proviso that when === represents a single bond, Ra is -H
or methoxy; or when === represents a double bond, Ra is -0-;
10 X and Y are independently -N-; or -N'-;

Rb is ~H; or linear or branched alkyl of Cl to C4;
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Or [Chem cal Fornula 5-2] Werein the chemcal fornmulas 5-1 and 5-2, Rl
‘to R3 are independently -H or nethoxy; 5Rb is -H, or a linear or branched
al kyl of d to C4, and T is linear or branched al kyl sulfonyl of d
to C4, linear or branched fluoroal kyl sulfonyl of O to C4, or substituted
or unsubstituted aryl sulfonyl of 03 to 010. 106. The nmethod of claimb5,
wherein the step 2) conprises reacting the conpound represented by Chem cal
Formula 5-2 with a conpound represented by the foll ow ng Chem cal Formul a
6-1 or an optical isonmer thereof: Ri [ Chemi cal Fornula 6-1]
VWherein the chemcal formula 6-1, R4 to R6 are independently -H or
met hoxy.

n means the number of Rb bound with X and is an integer

of 0 or 1;
Al and A2 are independently a 6—mémbered cycloaliphatic
ring; or a 6-membered aromatic ring, with the proviso that
5 when Al is the 6-membered cycloaliphatic ring, n is 1, or when
Al is the 6-membered aromatic ring, n is zero; and
T 1is linear or branched alkyl sulfonyl of Cl to C4,
linear or branched fluoroalkyl sulfonyl of Cl to C4, or
substituted or unsubstituted arylsulfonyl of C3 to C10.
10
5. The method of Claim 4, wherein the step 1) comprises:
reacting the compound represented by Chemical Formula 4
or the optical isomer thereof with the sulfonyl compound to
synthesize a compound represented by the following Chemical
15 Formula 5-1 or an optical isomer thereof; and
oxidizing the compound of Chemical Formula 5-1 or the
optical isomer thereof to prepare a compound represented by

the following Chemical Formula 5-2:

R,

=

R3

eT L. [Chemical Formula 5-1]
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57. The nethod of claim4, wherein the step 1) conprises reacting the
‘conpound of Chemical Fornmula 4 or the optical isonmer thereof with the

sul fonyl compound to synthesize a conpound represented by the foll ow ng
Chemi cal Formula 5-1 or the optical isoner thereof: O [Chem cal Fornula
5-1] Wierein the chemcal fornmula 5-1; Rl to R3 are independently -H or
met hoxy; Ro is -H, or a linear or branched alkyl of d to C4, and T is

| i near or branched al kyl sulfonyl of C to C4, linear or branched
fluoroal kyl sulfonyl of  to C4, or 5 substituted or unsubstituted
aryl sul fonyl of 03 to 010. 8. The method of claim7, wherein the step

2) conprises reacting the conpound of Chem cal Forrmula 5-1 or the optical
i somer thereof Wi J epresented by the foll ow ng

or ... [Chemical Formula 5-2]

Wherein the chemical formulas 5-1 and 5-2,
R:1 to R3 are independently -H; or methoxy:;
5 Rb is -H; or a linear or branched alkyl of Cl to C4, and
T is linear or branched alkyl sulfonyl of Cl to C4,
linear or branched fluorocalkyl sulfonyl of CI fé C4, or

substituted or unsubstituted arylsulfonyl of C3 to C10.

10 6. The method of claim 5, wherein the step 2) comprises
reacting the compound represented by Chemical Formula 5-2 with
a compound represented by the following Chemical Formula 6-1

or an optical isomer thereof:
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M Chemi cal Fornula 6-2: OH [Chem cal Fornula 6-2] Werein the chem cal
‘foLfula 6-2, R4 to R6 are independently H or nethoxy. 15 9. A
pharmaceutical conposition for the prevention or-treatnment of a
gastrointestinal notility disorder, conprising a novel quinoline derivative
conpound represented by the follow ng Chem cal Fornmula 1, an optical isomner
thereof, a pharmaceutically acceptable salt thereof, or a hydrate or
solvate thereof: : Al

..... [Chemical Formula 6-1]

Wherein the chemical formula 6-1,

Ry to R¢ are independently -H; or methoxy.

5 7. The method of claim 4, wherein the step 1) comprises
reacting the compound of Chemical Formula 4 or the optical
isomer thereof with the sulfonyi compound to synthesize a
compound represented by the following Chemical Formula 5-1 or

the optical isomer thereof:

10 et L. . [Chemical Formula 5-1]

Wherein the chemical formula 541;
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[Chem cal Fornmula 1] 5 Werein the chmcal formula 1, RlL to R6 are

*i ndépendently -H; or nethoxy, Ra is -H;, nethoxy; or -0-, represents a
singl e bond; or a double bond, with 10 the proviso that whenrepresents the
single bond, Ra is -H or nethoxy; or when represents the double bond, Ra
Is -0-, X and Y are independently -N-; or Rois -H, or |inear or branched
al kyl of d to 4,

Ri; to R3 are independently -H; or methoxy;

Rb is -H; or a linear or branched alkyl of Cl to C4, and

T 1s 1linear or branched alkyl sulfonyl of Cl to C4,
linear or branched fluoroalkyl sulfonyl of Cl to C4, or

5 substituted or unsubstituted arylsulfonyl of C3 to C10.

8. The method of claim 7, wherein the step 2) comprises
reacting the compound of Chemical Formula 5-1 or the optical
isomer thereof with a compound represented by the following

10 Chemical Formula 6-2:

OH
Ry
&// o PN
R [Chemical Formula 6-2])

Wherein the chemical formula 6-2,
Rs to R¢ are independently H; or methoxy.
15
9. A pharmaceutical éomposition for the prevention or
treatment of a gastrointestinal motility disorder, comprising
a novel gquinoline derivative compound represented by the

following Chemical Formula 1, an optical isomer thereof, a
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n means the nunber of Rb bound with X and is an integer of 0 or 1; and Al
*and 'A2 are independently a 6-nmenbered cycloaliphatic ring; or a 6-nenbered

aromatic ring, with the proviso that when Al is the 6-nenbered

cycloaliphatic ring, nis 1, or when Al is the 6-nmenbered aromatic ring, n

is zero. 510. The pharnaceutical conposition of Claim9, wherein the

qui nol i ne derivative conpound represented by Chem cal

For mul ali s(S)-1, 2,10-Tri met hoxy-9-(2, 9, 10-tri net hoxy-

5, 8,13, 13a-tetrahydro- 6H i soqui no[ 3, 2- a] i soqui nol i n- 3-yl oxy) -

di benzo[ de, g] qui nol i n-7-oneor (S)-3,9, 10- Tri net hoxy-2- 10

(1,2,10-trinet hoxy-5, 6, 6a, 7-t et rahydr o- 4Hdi benzo[ de, g] qui nol i n-9-yl oxy)-5, 6

- di hydr o- irbequanaf3@11g] i socpitablé nydaltm thereof, or a hydrate or

solvate thereof:

[Chemical Formula 1]

Wherein the chmical formula 1,

Ri1 to Rg are independently -H; or methoxy,
Ry is -H; methoxy; or -0-,

=== represents a single bond; or a double bond, with

10 the proviso that when === = represents the single bond, Ra is
—-H or methoxy; or when === represents the double bond, Ra is
_O_ ’

X and Y are independently -N-; or -N'-,
Rb is -H; or linear or branched alkyl of Cl to C4,
15 n means the number of Rb bound with X and is an integer
of 0 or 1; and

Al and AZ are independently a 6-membered cycloaliphatic
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10

ring; or a 6-membered aromatic ring, with the proviso that
when Al is the 6-membered cycloaliphatic ring, n is 1, or when

Al is the 6-membered aromatic ring, n is zero.

10. The pharmaceutical composition of Claim 9, wherein
the quinoline derivative compound represented by Chemical
Formula 1 is (8)-1,2,10-Trimethoxy-9- (2,9, 10-trimethoxy-
5,8,13,13a-tetrahydro~6H-isoquino[3,2-alisoquinolin-3-yloxy) -
dibenzo[de, g]lgquinolin-7-one or (S)-3,9,10-Trimethoxy-2-
(1,2,10-trimethoxy-5, 6, 6a, 7-tetrahydro—-4H-
dibenzo[de,glguinolin-9-yloxy) -5, 6-dihydro-isoquino[3, 2-

alisoquinolinylium.
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