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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
method for the preparation thereof, and a pharmaceutical

composition comprising the same.

Background Art
Pathological mechanisms of functional gastrointestinal

diseases such as gastrointestinal motility disorders act

.together, manifesting one- or usually multiple symptoms.

Depending on the symptoms, functional gastrointestinal
diseases are classified into ulcer-like dyspepsia,
dysmotility—like.dyspepsia, reflux-like dyspepsia, nonspecific
or unspecified functional dyspepsia. |

Functional gastrointestinal disorders have been fouﬁd in
25~50 % of the world population, with patients in need of
therapeutic care accounting for about 5 & of all the diagnosed

cases. Functional gastrointestinal disorders are generated at

QUI NOLI NE DERI VATI VE COVPOUND, METHOD FOR PREPARI NG -SAME,

with patients in need



“therapeutic care accounting for about 5 % of all the diagnosed 25 cases.
Functional gastrointestinal disorders are generated at greatly different
rates fromone region to another in the world, with relatively | ow
i ncidence in the occident, for exanple, 22 %for the U K and 19 %for the
U S., whereas the incidence increases to 35-42%in Japan and to 62 %in
East 5 Africa. D gestive tract diseases rank as the second nost abundant
anong all diseases in South Korea. Particularly, the preval ence of gastric
di seases is high, with functional gastrointestinal disorders diagnosed in
30-40 % of Korean popul ation. As described above, since functional 10
gastroi nt i L i hitchigh r b di d ns,
| eadi ng t§§%é{d}'§ e%%f%%?%ne%g#%hef%ﬂrgl ?I'It;g; gkggg%a??eﬁ?ﬁ\séﬁ%?f gylgﬁ%l%a need
for frequaptidediveah exagtpwdipnignd ihkeatn@nt int hus PsEaseRhNG for
i nconveni ence to daily work schedule, an effective treatnment i s necessary.
15Synpt onmekémgploausss offdrhede flundt.i enal 1§ast forntbst Unak. di sleases usual |y

remai n uncl ear, although some of them have been identified. Such
crypt ogenf@ef ietdesRsl 1pestassisntesePnid® ditsdase’ Fehiét *Be®dbt ikt by

hi st opat h I cal d_bitochem cal arganic |esions nd are therefare
expl ai %edglk%g%' te?d%\?e%%lﬁ{%ng ?%%a;algf/&rlr%?song?n]?/aﬁsoﬁcshesysrfepct%%s THat

mani fest bpufaHad ia%%ﬁ%_ gestdiikest i Rado diSREdes S MBheut Lepl ed Jminly by
pronoting gastrointestinal notility. Functional dyspepsia,whicth isa

represent atévelence gast rghsrrest | Aakesmdd | iitsy Higloy derithi s fahsoidiaagnosed
based on 25 varjous dyspepsia synptons w thout apparent organic |esions,
and theregéﬁ*ércf%reéﬁyn@ﬁerdééprﬁ%r%oﬁlégw@, and 390 synmetfonorgarct uat e
bet ween aneliorati on and ggt endi ng on vari gus factars

erioration, de _
i ncl udi ngpa?‘é%atai‘r?&'st ress’ Thegiscpt&tq’?gﬁl ogFBﬁYe'rrechS&ﬁ’ic§rrs BECtvyEtther ,
Wan'feﬁﬁ' BQSE%BEﬁyéSQ§H§HJ ﬁigyééééjlgxhibit high morbidity and severe

symptoms, leading to a deterioration in the quality of a
patient’s life and a need for frequent medical examination and
treatment, thus presenting inconvenience to daily work
schedule, an effective treatment is necessary.

15 Symptomatic causes of these functional gastrointestinal
diseases usually remain unclear, although some of them have
been identified. Such cryptogenic functional gastrointestinal
diseases cannot be defined by histopathological and
biochemical organic lesions, and are therefore explained in

20 terms of functional symptoms. Various symptoms that manifest
in functional gastrointestinal disorders may be treated mainly
by promoting gastrointestinal motility.

Functional dyspepsia, which is a representative
gastrointestinal motility disorder, is also diagnosed based on

25 wvarious dyspepsia symptoms without apparent organic lesions,



"5 synptons. For exanple, synptons of functional dyspepsia include post-neal
satiety, anorexia, sense of abdom nal fullness, early satiety, belching,
epi gastric disconfort or pain, nausea, brash, vomting, acid reflux, and
heart burn, and functional dyspepsia still remain unknown in ternms of 10

pat hophysi ol ogy (Panganamamul a et. al., Functional (Nonulcer) Dyspepsia,
Current Treatnent Options in Gastroenterology,5, pp.153-160, 2002).

Repr esent at i veanongt her apeut i csforfuncti onal dyspepsi a are donperi done,
met ocl opram de, | evosul piride, 15 nosapride, itopride, and erythronycin,
which are all gastrointestinal prokinetic agents. For the treatnent of
brash and_ul cer ich_are representat] S f ti yspepsi a,
gastric aci %uéﬁﬁ\r%ggga% esragﬁd%égg P clsan%gc?égglggérr’g aglge%kgggu%ﬁ%ﬁéggg drugs
such as Hz;antagenbstgeer?nidsdalkhyi Haveid @ERer abyataldhe Cispénbinee a0
Stanghel lini et al., Delayed Gastric Enptying in Functional Dyspepsia,
Current TreateoentfaOpbronndlmdGagt ddoentarolsogyss 7, TEPe264-hebad)cal

5-HT4 receptor agonists, a kind of gastroprokinetic agents which _have
recent |y Beerrisdg a&§tt hepapeeti cBFGesIsNEuABEi BRaMSHISPepRY - 1RMEr e f ound

to inprove the synpto Wi t hout increasing strain in-th tr.ic fundus.
Cisaprfde?ym %x%¥ the@%TS?ﬁﬁﬁpy%beﬁ#gP %&%nf%fs%u?%%%rP&nsg¥%§%fgﬁote

gastric egpLtyidg, d;wstthm@abl obh St st Leosdan fi canee CeprpPansgbtiazot her
drugs. As to the duodenum or intragastric pressure 5 wavel ength (6>cm,
however, eusptdde |iqmrigasesithreshelidaifior thegperceptdiaroaifogastori ¢
distension in healthy individuals as well as in patients, and may al so
exhi bit adeenseaisge, epfadt,s iopithed hemid wRatusr eensbtheprrariy fagcal . Ot her
conventional gastroprokinetjc Q%%t s are far Winferior to cisapride in

i

t her apeut FESf YOG, ANGPEREr® er éFBRE 2 HBEPTD ddvel SES t F&r apeut i c
for of VACt baPAloihiaRens) & Sl AASKERLNL e5t] NA) | Mobiddibrd sqrdEfhat exerts
excel | ent "t herapeutic effects, w thout provoking side effects.
Dyspepsia, Current Treatment Options in Gastroenterology,d,
pp.153-160, 2002).
Representative among therapeutics for functional
dyspepsia are domperidone, metoclopramide, levosulpiride,
15 mosapride, itopride, and erythromycin, which are all
gastrointestinal prokinetic agents. For the treatment of
brash and ulcer, which are representative symptoms of
functional dyspepsia, gastric acid suppressants and gastric
antacids are used, but ﬁhese drugs such as H2 antagonists,
20 usually have temporary effects (Vincenzo Stanghellini et al.,
Delayed Gastric Emptying in Functional Dyspepsia, Current
Treatment Options in Gastroenterology, 7, 25%-264, 2004).
5-HT4 receptor agonists, a kind of gastroprokinetic

agents which have recently been used as therapeutics for

25 functional dyspepsia, were found to improve the symptoms



*15 Bbi scl osure Technical Problem The present invention provides a novel
gui nol i ne derivative conpound, an optical isoner thereof, a
pharmaceutically acceptable salt thereof, and a hydrate or 20 solvate

t her eof . The present invention provides a nethod for preparing a
novel quinoline derivative conpound, an optical isoner thereof, a

phar maceutically acceptable salt thereof, or a hydrate or solvate thereof.
25The presentinvention provides a pharnaceutical conposition for the
prevention or treatnment of a gastrointestinal notility disorder, conprising
a novel quinoline derivative conmpound, an optical isomer thereof, a

pharnaceu&i&%hh¥i%ggg gﬁpl%.% Eé'éhﬁ{%%k’ggété'QYQLQE..Orcﬁb 9&%@59.
t her eof . he prese i nventi on provi~des the Use of & ¢ nposi tion

conpri singn& Bevehegui rakirae [AeELVAL | Y§o CIROUNE N A AR iteal piceiver

t hereof, a pharmaceutically acceptable salt thereof, or a hydrate or
sol vat e t hesweaflc idhpthengr evett iomigh tsteat sent ofgrndfacgast rodnp=estl nal
nmotility disorder. The present invention provides a nethod for
prevent i nge optheeaiugg-a dgasthicoitheeSLPAGRIHORY | 115 3dPS BF Her PRI Sa
qui nol i ne der.i vat ound, an optical .isoner therggLéS

I |
pharnaéeu??%%ﬂﬁ??thgggggﬁ 1 " YHE LY n&r8BF L 9Or KR SR AL 76T ﬁé%%ﬁﬂﬁyéie

t her eof . the perception of gastric distension in healthy individuals as

well as in patients, and may also exhibit adverse side effects

to the heart that are potentially fatal.
Other conventional gastroprokinetic agents are far
10 inferior. to cisapride in therapeutic effect, and there 1is
therefore a need to develop a therapeutic for functional
dyspepsia or gastrointestinal motility disorders that exerts

excellent therapeutic effects, without provoking side effects.

15 Disclosure
Technical Problem
The present invention provides a novel quinoline
derivative compound, an optical isomer thereof, a
pharmaceutically acceptable salt thereof, and a hydrate or
20 solvate thereof.

The present invention provides a method for preparing a
novel quinoline derivative compound, an optical isomer
thereof, a pharmaceutically acceptable salt thereof, or a
hydrate or solvate thereof.

25 The present invention - provides a pharmaceutical



* Technical Solution The present invention provides a quinoline derivative
conmpound represented by the follow ng Chem cal Formula 1, an 20 opti cal
i somer thereof, a pharmaceutically acceptable salt thereof, and a hydrate
or solvate thereof: ELO O-- RS R3 -0 R4 [ Chemical Formula 1] Werein the
chemcal fornula 1, RL to R4 are independently -H or nethoxy, R5 is |inear

or branched alkyl of O to C4. 5 The conpound represented by Chem cal
Fomula 1 may

composition for the prevention or treatment of a

gastrointestinal motility disorder, comprising a novel

quinoline derivative compound, an optical isomer thereof, a

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

The present invention prbvides the use of a composition
comprising a novel quinoline derivative compound, an optical
isomer thereof, a pharmaceutically acceptable salt thereof, or
a hydrate or solvate thereof in the prevention or treatment of

10 a gastrointestinal motility disorder.

The present invention provides a method for preventing or
treating a gastrointestinal motility disorder using a
quinoline derivative compound, an optical isomer thereof, a
pharmaceutically acceptable salt thereof, or a hydrate or

15 solvate thereof.

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

thereof, and a hydrate or solvate thereof:



“include an asymmetric carbon atomlIn this context, the present invention
may conprise not only the conpound represented by Chem cal Formula 1, but
al so the optical isomer 10 thereof. In accordance with the present

i nvention, the quinoline derivative conpound represented by Chem cal
Formula 1 may be a conpound represented by the foll ow ng Chem cal Formul a
2: 1 NO wherein * represents an asynmmetric carbon atom Thus, the
present invention includes the conpound represented by Chem cal Formula 2,
an optical isoner thereof, 5 a pharmaceutically acceptable salt thereof, a
hydrate thereof, and a sol vate thereof. The present invention includes
(S)-4-oxo0-4-(1, 2 9, 10- -

t et r amet hox\ 6377 tetrahydro- dlbenzo[de g] qui nol i ne-6-y1)- butyric acid
et hyl esterTxan optilcal isomner thereof a

Ik R
[ jj

I~
Re [Chemical Formula 1]
Wherein the chemical formula 1,

R; to Rsq are independently —H; or methoxy,

Rs is linear or branched alkyl of Cl to C4.

The compound represented Dby Chemical Formula 1 may
include an asymmetric carbon atom. In this context, the
present invention may comprise not only <the compound
represented by Chemical Formula 1, but also the optical isomer

10 thereof.

In accordance with the present invention, the quinoline

derivative compound represented by Chemical Formula 1 may be a

compound represented by the following Chemical Formula 2:

/A
& )
)
\
3
/
\ o
3
/

5 T e . [Chemical Formula 2]



"10 pharmaceutically acceptable salt thereof, and a hydrate or solvate
thereof. 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 15 ion salts such as salts of cal cium

pot assi um sodi um and nmagnesi um inorganic acid salts such as salts of
hydrochloric acid, nitric acid, phosphoric acid, bromc acid, iodic acid,
perchloric acid, tartaric acid, and sulfuric acid, organic acid salts such
as salts of acetic acid, trifluoroacetic acid, 20 citric acid, maleic acid,
succinic acid, oxalic acid, benzoic acid, tartaric acid, fumaric acid,
mandel i c acid, propionic acid, citric acid, lactic acid, glycolic acid,

gl uconic acid, galaturonic acid, glutamc acid, glutaric acid, glucuronic

wherein * represents an asymmetric carbon atom.

Thus, the present invention includes the compound
represented by Chemical Formula 2, an optical iéomer thereof,

5 a pharmaceutically acceptable Salt thereof, a hydrate thereof,
and a solvate thereof.

The present invention includes (S)-4-oxc-4-(1,2,9,10-
tetramethoxy-4,5, 6a, 7-tetrahydro-dibenzo[de,glquinoline-6-yl) -
butyric acid ethyl ester, an optical isomer thereof, a

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

As used herein, the term “pharmaceutically acceptable
salt” refers to any of typical salts employed in the
pharmaceutical field. Examples of the salts include inorganic

15 dion salts such as salts of calcium, potassium, sodium and
magnesium, inorganic acid salts such as salts of hydrochloric
acid, nitric acid, phosphoric acid, bromic acid, iodic acid,
perchloric acid, tartaric acid, and sulfuric acid, organic
acid salté such as salts of acetic acid, trifluorocacetic acid,

20 citric acid, maleic acid, succinic acid, oxalic acid, benzoic
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

25 acid, hydroiodic acid, mandelic acid, mucic acid, nitric acid,



"acid, aspartic acid, ascorbic acid, carbonic acid, vanillic 25 acid,
hydr oi odi ¢ acid, nmandelic acid, nucic acid, nitric acid, panpic acid,
pant ot heni ¢ acid, succinic acid, and tartaric acid, and sulfonic acid salts
such as salts of nethane sulfonic acid, ethane sulfonic acid, benzene

sul fonic acid, p-toluene sulfonic acid, canmphoric acid, and naphthal ene 5
sulfonic acid, amno acid salts such as salts of glycine, arginine, and

| ysine, and anmine salts such as salts of trinethylamne, triethylan ne,
ammoni a, pyridine, and picoline, but are not |limted thereto. For exanple,
pharmaceutically acceptable salts are hydrochloric acid as the 10 inorganic
acid salts and nethane sulfonic acid as the organic acid salts,
respect i vednoic acidx hpdrtrtdeptct REiConpoitfitdof GfeRY carFordfe1E or 2,

t he above-suggest ed conpounds, o ical isoners or, the pharmaceutically

op
accept abl 84l t §7fhef'Eofo gy it udﬁhﬁfstﬁﬁ i Bfet 71°¢%r Chor"St 51 Ehi omet 1 ¢
amount Ofsﬁ%géﬂzcbgggg,b&tﬁﬁH&'%ﬂF@&ﬁi@ ddﬂﬁgrgghggﬁgEghl%gﬁ§§saciglephydrate

may include at | east one equivalent of water, for exanple, one to five

equi val entsi@nanatRifoht cmayche, preaasrediky st al khai ngaphehademeounds,
optical isoners thereof, or pharmaceutically 20 acceptable salts thereof in
wat er dr anlfapieouacisbl vamino acid Aasies vauehofst e léenpdundsy®mecheni cal
-Formula 1 or 2, the above-suggested conpounds, or the opticai i soners or

the phar maE&Uti¢al | §Acceftiabl e ¥t t S LHer bt Tay SEohprASse>a 5t 0i%hi omet ri ¢
or non- St oL G IRLES fe aouDL; Al Aapehyent Balndals byypedngeval el

i nt ernol ecul ar rces. Preferred 1s a sol vent
whi chi snopivel iaid,| e paen- @i cnandsuihatdef ahereto. For example,
pharmaceutically acceptable salts are hydrochloric acid as the
10 inorganic acid salts and methane sulfonic acid as the organic
acid salts, respectively.

A hydrate of the compound of Chemical Formula 1 or 2, the
above-suggested  compounds, or optical isomers or the
pharmaceutically acceptable salts thereof may include -a

15 stoichiometric or non-stoichiometric amount of water bound by
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
compounds,. optical isomers  thereof, or pharmaceutically

20 acceptable salts thereof in water or an aqueous solvent.

A solvate of the compounds of Chemical Formula 1 or 2,
the above-suggested compounds, or the optical isomers or the
pharmaceutically acceptable salts thereof may comprise a
stoichiometric or non-stoichiometric amount of a solvent bound

25 by non-covalent intermolecular forces. Preferred is a solvent



“admirni stration to humans. Et hanol , et hanol, propanol, and methyl ene
chloride may be exenplary. The conpounds represented by Chemcal Fornula 1
or 2, the 5 above-suggested conpounds, the optical isoners, the
pharmaceutically acceptable salts, or the hydrates or solvates thereof are
prophylactic or therapeutic for gastrointestinal notility disorders. Having
affinity for dopam ne-D2 receptors, serotonin-1A receptors, and
serotonin-1B receptors, 10 the conpounds of the present invention, that is,
t he conpounds represented by Chem cal Fornula 1 or 2, the above-suggested
conpounds, the optical isoners, the pharmaceutically acceptable salts or

the hydrate or solvates thereof can be used for the prevention qgr_treatnent
of vari od¥Spt éits o?oqﬁm’3§fi%1ntégFrﬁﬁflﬁbtiF??&_df%%ﬁ%h%% t%?%ugh

|t or act |0 L0 LDEK CCEPHOASs.  penIlEl pr ASEMnJINVREARDY OUdes 2

met hod for preparing a conpoun resented by the follow ng Chem cal

For mul a ]megﬁylgagignioﬁfﬂénag theraehplarphar maceutical ly acceptable salt 20
t hereof, and a hydrate or solvate thereof, conprising reacting a conpound
represeéent ed byriHeheofpbhiodd nprCheanted HoCmhacsl dgioranlapt i @al2 i $6aer

thereof with a conpound represented by the following Chem cal Formula 4 or
an opt P caAPTEoREFIEREFRof THPPHRIDr eserite cﬁogilﬁgge: 15 NR5 gﬁe

pharmaceutically acceptable salts, or the hydrates or solvates
thereof aré prophylactic or therapeutic for gastrointestinal
motility  disorders. Having affinity for dopamine-D2
receptors, serotonin-lA receptors, and serotonin-1B receptors,
10 the compounds of the present invention, that is, the compounds
represented by Chemical Formula 1 or 2, the above-suggested
compounds, the optical isomers, the pharmaceutically
acceptable salts or the hydrate or solvates thereof can be
used for the prevention or treatment of various symptoms of
15 gastrointestinal motility disorders through interaction with
the receptors.
The present invention provides a method for preparing a
compound represented by the following Chemical Formula 1, an
_optical isomer thereof, a pharmaceutically acceptable salt
20 thereof, and a hydrate or solvate thereof, comprising reacting
a compound represented by the following Chemical Formula 3 or
an optical isomer thereof with a compound represented by the
following Chemical Formula 4 or an optical isomer thereof in

the presence of a base:

8]
wn



"R3 - RARLLI NH2R R4 [Chemical Fornmula 1] [Chem cal Fornmula 3]
[ Chem cal Fornula 4] s
R o
O
R P N /\V/U\A,Ps
2 ﬂ’ O
Ry T J
NN
/S
Re [Chemical Formula 1]
R1
ﬁ\ -\\ /\\]
P-."/ ey /.NH
2o o
R
3 ~J X
S~
Fa L. [Chemical Formula 3]
o .
X . ,\/ll\O/,Rs
5 o .. [Chemical Formula 4]
Wherein the chemical formulas 1 to 4,
R; to Ry are independently -H; or methoxy,
Rs 1s linear or branched alkyl of Cl to C4,
10 X is Cl, Br or I, and

* represents an asymmetric carbon atom.

The compound represented by Chemical Formula

3 or an

10



"Wherein the chemcal fornmulas 1 to 4, RL to R4 are independently -H or

met hoxy, R5 is linear or branched alkyl of C to C4, 10X is d, Br or |

and * represents an asynmetric carbon atom The conpound represented by
Chem cal Formula 3 or an optical isomer thereof nay be prepared using a
typi cal nethod known in the art, or may be commercially avail able. For
exanpl e, the conpound may be obtained froman extract of Corydalis tuber
using a well-known nmethod (Tae Ho Lee et al., 5 Biol. Pharm Bull. 33(6)
958-962(2010), "Effects of Corydaline from Corydalis Tuber on Gastric Motor
Function in an Ani nal Nbdel", Ki Hyun Kimet al., Planta Nbd 2010 May 27,

"New Cyt ot Tetrah t.ober be hi_.ne Di hi
A Kol of 4SO TGRCOP YOSt | & AR LS ORbnERON T LU E eV RGOt o CThe. |

present ipyaRtion, tihe2,29¢10-0r may be commercially available. Fo
t et r anet hoxy-5, 6, 6a, 7- tetrahydro 4FU|benzo[de g] qui noline((+)- norglau5|ne)

and et hyl edarghleor ot oxmdniinanoaie bay dieaised g obhearcompouandds pépresent ed
by Chem cal FoLmulas 3 and 4, respectively. The preparation method of
t he preseperydniéat i:@bnemgﬁun@claud@l@h@w%@ﬁtbﬁdu (Testiatias ot eherfol | owi ng

Reaction Schemg, 1. [Reagtian Sehe® 5010y, “Bffects of cCorydaline

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”).

10 In the method of the present invention, 1,2,9,10~-
tetramethoxy-5, 6, 6a, 7-tetrahydro-4H-
dibenzo[de,glquinoline( (+)~-norglausine), and ethyl 4-chloro-4-
oxcbutanoate may be used as <the compounds represented by
Chemical Formulas 3 and 4, respectively.

15 The preparation method of the present invention may
include the reaction illustrated in the following Reaction

Scheme 1:

[Reaction Scheme 1]

11



“Wherein the reaction schene 1, Rl to R4 are independently -H, or

met hoxy, R5 is |linear or branched alkyl of d to C4, 5Xis d, Br or I, and
* represents an asynmetric carbon atom In Reaction Schenme 1, Rl to
R4 may be nethoxy, R5 nmay be ethyl, and X nmay be d. As can be '
under stood from Reaction Schene 1 according to the nethod of present

i nvention, the optical purity of Chem cal Formula 1 nay be determ ned by
the optical purity of the conpound represented by Chem cal Formula 3.
Hence, given optical purity, the conpound of Chemical Fornula 3 gives a
predeterm ned optical structure to the conpound of Chem cal Formula 1
according to the nethod of the present invention. For exanple, if the
conpound of Chenical Formula 3 has ajy (S)s_ configuration, the conmpound of
Cheni cal Fornul aR1 is obt ai net . %)~ efant i drer . On the other
hand, when the cofpauné.of Chem cal Fornula 3 is: mate, the conpound
of Chenmical Fornulja 3 na%ﬁbe obtained in a racenifc i xtUre. | npthi s, case,

the m xture ca t'ACed Ghetrocad €srmeid anarm Wi d +-known 5
~met hod. Tﬁ%\re ctijon illustrated in Qnacg:jon cheafre may be carried
~out in an organicy nt. Particular |imtatiomng not~ burdened on the

kind of the organﬂ; gjol vents, and exanples of th gyganic sol vent used in
t he reaction may ynéTude 10 nethanol, ethanol, profanol, dinethyl sul foxide
(DVBO), tetrahydrof iCramitdHRrmuact onitrile (ABN), diometiiyd fFarmamiide (DVF),
N- et hyl pyrrol i di none (NWP), dinethylacetam de (DVA), or m xtures thereof.
In the presence of the base, the reaction of Reaction 15 Schene 1 may be
carried out. THReUfASeth8ereAchiinnt Aehe™Adli on nay be obtai ned from various

sources, and exanples of the bas i nclude triethylam ne,
N,N—diisopropfﬁegﬁyghﬁVﬁe}nﬁ%ﬁﬁqﬁépgg¥pﬁ§#i?{ mﬁgﬁ%¥%ylpiperidine,.

4- di met hyl am npyci di fe, N Npdimethylanihi 88,c2.cc6chuti dine, trical ci um
phosphat e, 20 potassium carbonate, pyridine, or a mxture thereof, and the
base mey prefexatd yli,nekude 1, iam@t hyl am ne. '

* represents an asymmetric carbon atom.

In Reaction Scheme 1, R; to Rs may be methoxy, Rs_may be
ethyl, and X may be Cl.

10 As can be understood from Reaction Scheme 1 according to
the method of present invention, the optical purity of
Chemical Formula 1 may be determined by the optical purity otf
the compound represented by Chemical Formula 3. Hence, given
optical purity, the compound of Chemical Formula 3 gives a

15 predetermined optical structure to the compound of Chemical
Formula 1 according to the method of the present invention.
For example, if the compound of Chemical Formula 3 has an (S)-
configuration, the compound of Chemical Formula 1 is obtained

as an(8S) enantiomer.

12



“I'n accordance with a further aspect thereof, the present invention provides
a pharmaceutical conposition for the prevention or treatnent of a
gastrointestinal motility 25 disorder, conprising a novel quinoline
derivative conpound represented by the followi ng Chem cal Fornula 1, an
optical isomer thereof, a pharmaceutically acceptable salt thereof, or a
hydrate or sol vate thereof: Rl to R4 are independently -H, or nethoxy,
R5 is linear or branched alkyl of C to C4. 10The pharnaceuti cal
conposition of the present invention may include a conmpound represented by
the follow ng Chem cal Fornmula 2, an optical isonmer thereof, a

phar maceut i caldy 3gcenhabl £.,58! tikhekBof coffoddber 8henDia SAPakeat her eof

3 is. a_racemate, the compound of Chemical Formula 1 may be
'obtained in a facemic mixture. In this case, the mixture can
be separated into desired enantiomers using a well-known

5 method.

The reaction illustrated in Reaction Scheme 1 may be
carried out in an organic solvent. Particular limitations are
not burdened on the kind of the organic solvents, and examples
of the organic solvent used in the reaction may include

10 methanol, ethanol, propanol, dimethylsulfoxide (DMSO) ,
tetrahydrofuran (THF), acetonitrile (ACN), dimethylformamide
(DMF), N-methylpyrrolidinone (NMP), dimethylacetamide (DMA),
or mixtures thereof.

In the presence of the base, the reaction of Reaction

15 Scheme 1 may be carried out. The base useful in the reaction
may be obtained fromlvarious sources, and examples of the base
may include trietﬁylamine, N, N~diisopropylethylamine, N-
methylporphyrin, N-methylpiperidine, 4-dimethylaminopyridine,
N,N-dimethylaniline, 2, 6-rutidine, tricalcium phosphate,

20 potassium carbonate, pyridine, or a mixture thereof, and the
base may preferably include trimethylamine.

In accordance with a further aspect thereof, the present
invention provides a pharmaceutical composition for the
prevention or treatment of a gastrointestihal motility

25 disorder, comprising a novel quinoline derivative compound

13



[ Chem cal Formula 2] wherein * represents an asymetrical carbon atom The
phar maceuti cal conposition of the present invention 5 may preferably

i ncl ude
(S)-4-o0x0-4-(1,2,9,10-tetranet hoxy4, 5, 6a, 7-t et rahydr o- di benzo[ de, g] qui nol i n
.e-6-yl)-butyric acid ethyl ester, an optimal isoner thereof, a
pharmaceutically acceptable salt thereof, or a hydrate or solvate thereof.
In the pharmaceutical conposition, the pharmaceutically 10 acceptable salt,
the hydrate, and the solvate may be the sane as defi ned above. The
pharmaceutical conposition of the present invention nmay be applicable to

t he prevention or treatngpt of_functiggal(ggftgointestinal disardﬁrs, such

as gastr of RRESISER At i9R% OI8Ot 8B r dar™ oA s Yt g2

gast roi nt s al ILLE] Ly lsabder. my inckuds. yncld-onat ndyspepsi:a

resulting Tn synmptoms Such as early satiety, pain, epigastric distress, a

fal se sengengdratzabietyivdiearhbuesds: nausea and vonmiting, etc., ulcerative

dyspepsi a, non-ul cerative dyspepsia, a gastroesophageal ref |ux disease,

reflux esophagitis, gastric atony, intestinal pseudo-obstruction,

gastropare§§s, constipation, irritable bowel 5 syndrone, general

hyper sensi t1 vex ’hﬁis, hypersensitive colitis acconpani ed by constipation,
olit

hypersensitiye ¢ i s acconpani ed by diarrhea, a diabetic gastrointestinal

motility di K, a.chenpt ap¥- i nduced gastrointestinal notility
di sorder, B vijscerfal struction due to gastrointestina
3 E\ AN O '
e
5 Re L [Chemical Formula 1]

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

Rs is linear or branched alkyl of Cl to C4.

10 The pharmaceutical composition of the present invention
may include a compound represented by the following Chemical
Formula 2, an optical isomer thereof, a pharmaceutically

acceptable salt thereof, or a hydrate or solvate thereof:

14



"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 lesion, but rather it gives rise to functional 15
synptons with mani festati on of continuous epigastric distress or pain.

Medi cal ly, this neans various synptons associated with continuous and
repetitive disconfort or pain confined to the epigastric part.

Specifically, functional dyspepsia may include all the synptons relating to
the digestive system 20 including postprandial fullness, anorexia,

abdom nal distention, early satiety, belching, epigastric distress or pain,
brash, nauéeégfv 41Ny, gastric dgeflux and heartburn, etc. It is

known t hat abdlt 30% of {patients with functional 25 dyspepsia exhi bit
gastrointgsti Hri

al _snDtNLit ~Suc as -del aying of gastric enptying time
t aken to transf fo t?p%he\§nalb'infestine t hrough the pylorus of the
stomach. In addition,| earlly satiety takes place even with a small anount of
food intake, dugito decld ne of gastric acconmodation 5 which maintains
intragastric esSITe by appropriate expansion of the stomach in response

to intake of fipod. The pharnmaceutical conposition of the present

i nventi on~¢can-+prove gastric enptying of foods, gastric accommodation, 10
and gastroi@testinal transit and activate gastric notility. Therefore, the
phar maceutical conposition of the present invention may be effectively

prophyl actic or @herapeutic for functional dy j @ .0F I synptonslof
gastrointestinéT nmotility disorder. 15In'dddf??§%?h%HéEB g?%%?@utical

conposi ti on ofwHdieipr esesirdsevient aoradyayebei capatdrdoof atenpr ovi ng gastric
enptying capacity, gastric accommodati on and gastrointestinal transit,
W t hout causi ng adverse side effects such as adverse effects on the heart,
thereby contr iquué ip%gar%gcggtilc roggmrga%g'[itiignzgfg%ﬁ'[er %irgtsgr% i Jr.]r?‘\lfen 1toinI ity.
5 may preferably include (S)—'4-oxo—4—(1,2,9,10-t_etramethoxy—
4,5, 6a,7-tetrahydro-dibenzo[de, glquinoline-6-yl)-butyric acid
ethyl ester, an optimal isomer thereof, a pharmaceutically
acceptable salt thereof, or a hydrate or solvate thereof.
In the pharmaceutical composition, the pharmaceutically
10 acceptable salt, the hydrate, and the solvate may be the same
as defined above.
The pharmacéutical composition of the present inﬁrention
may be applicable to the prevention or treatment of functional
gastrointestinal disorders, such as gastrointestinal motility
15 disorder.
Examples of the gastrointestinal motility dis.order may

include functional dyspepsia resulting in symptoms such as

early satiety, pain, epigastric distress, a false sense of



"Wth high affinity for dopam ne-D2, serotonin-1A, and serotonin-1B
receptors, the pharmaceutical conposition of the present invention can
exert preventive or therapeutic effects on various synptons and di sorders
exhibited in 25 gastrointestinal notility disorders through interaction
with the receptors. The pharnmaceutical conposition of the present

i nvention has high affinity for the dopam ne-D2 receptor. The dopam ne- D2
receptor, found in the wall of digestive ducts of various 5 mammals, is
known to inhibit gastrointestinal notility. Donperidone and netocl oprim de,
both sel ective antagonists for the inhibitory receptor dopam ne-D2,

pr onot es strointestinal nmotiljty. 0, . am_ne- D2

ant agoni s ;%lteﬁé{t i}h%&}rﬁ:lbtur\r}bm c.’lmnsé%él I@\%Sﬁ%ﬁ??gg’, celr%gjbbprﬁﬁ' e?’gtt%r?g%opri de,
etc. 10 as [1QIRLLCSe W SQHPL b NGa SA%lLOphAKdNetdegiagti vity in
sone cou?\%}%‘iplégg(gl%. Ili/di?;rglydyedi,tEl S. So%sfbe?{ geks?a B. Del gnﬁé& M I nnes and D.
For man, Rhareameol ogftat dsvpeaygents onsstalcnavenyt,centdysipepsirseu@oehr ane

Dat abase SystRev18, 2006; G Karamanolis and J. Tack, Pronmotility

nedi cat | OWEHORTAAR, | NIASLRAREIEFLSr e, CORYDIRSEAON 200B PiFal2e7- B9YF! Thus,

t he pharmaceutical conposition of the present .i.nventiqQn acts as.

dopami e-ﬁ?#é’g‘gptorge t4 onigé’PeW?rhSlhllé’ﬁ af Rty fory?%%secsilg’ﬁgﬁ‘?ﬁe- D2

[ eCept Or, ¢ 10 ijaladdorfAN1BE OB CHARLEALALES! kjBLrimtdikchby, RThe,
pharmaceut i cal conposition of "'the present invention shows high affinity for
t he ser otg@ydcmphAie@cept afadites,r ecephbetidngisansntestciomlr alotgastyi
accommodat i on, and buspirone, an agonist for the serotonin-1A receptor,

i ncr easesdigere agcofmpadhiesarynirdufese- deperricriesiander 1t HafEn t est.
In addition, R-137696, a serotonjn-1A a%oni st under deve| ogarrent, was found

to rel ax TRPGFOxi ndl $teifEcH | PR YT teplitient® mdREr Ot eac’tﬁﬁ_ﬁﬁn t est
Veul ertine GG . Thek, - THE AT eme oF 1 REhoual SATTA agom st RI37696
on myotonic dystrophy, and noncardiac chest pain.
0f the gastrointestinal motility disorders, functional
dyspepsia does not result in a pathological or biochemical
" organic 1lesion, but rather it gives rise to functional
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 posﬁprandial 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

16



"5 the proximal stomach function in healthy vol unteers, Neurogastroenterol
Moti|l 182006, pp.919-926). Therefore, the pharmaceutical conposition of the
present invention, which exhibits affinity for the serotonin-1A receptor,
can inprove gastric accommodati on. 10The pharnaceutical conposition of the
present invention also shows Hi gh affinity for the serotonin-1B receptor.
Sumatri ptan, ‘a serotoni n-1B receptor agonist, exerts a relaxation effect on
the stonmach and reduces neal -i nduced satiety in functional dyspepsia
patients, thereby exhibiting a 15 therapeutic activity for inpaired gastric
accommodation (Tack, H Piessevaux, B. Coulie, P. Caenepeel and J.

Janssens, , Rol fo i g I.C._a jop to g Jreal d uncti ona
dyspepsia? sP’oéﬁ?@k8?%8@1%@§%%§@8%&%%ﬁ?g%%%1@%2?5. ac%,fgg%%n gnBerghe,
B. Couli e gd dmallANSSERSGLiNHMBLFSRIANHS RA A8l Shealstdmkdh s ecept ors on
nyenteric neurones in the guinea-pig gastric antrum Neurogastroenterol
Motil (2003itipp, 3%a4by. sThiertef drakest méaphaeveacewttilcad sonposimouoh of the
present invention can be used as a prophylactic or therapeutic agent for

i npai red gastPPe deEakmpdadbfortcbetadselite exhi BREETDS SEEFEMITATEPAXat i on

and reductl of in{'aﬁg%gkaé nﬁq%cr%geggﬁcgt bessure by da]egbgﬁog QL PRC An%g'on

conposition o e present | may | nc east onie of the

conpounds, ¢ epy{LseBhLeeh bih ChepLEA deprmubRe loOrlfodd.t he above- suggested
conpound, optical isoners thereof, pharmaceutically acceptable salts

t hereof, 5 hydrates thereof, and solvates thereof. For exanple, the
“pharmaceutical conposition of the present invention may include one or two
i ngredi ents of ThthePBHEEEHEECT e pPEHWIFLEH OBy OChERF cRFEFR UL SMEL6P 2, the
above-suggested conpound, . optical. iso .phar maceuti.ca

, Mer.s her eof % |y
accept abl €5at ¥ The 85t I+ 10~ R/drafes t &P %T,g%ﬁﬁflEOFSQ?%%O HerBof .
In add%t'Qﬁat§8E9§oﬁﬁﬂEgEﬂgf E?Q§§§@n5ﬁg Q¥t§@§ﬂ§C§£?ﬁ¥¥é“%6kihf%Pr§1 the

above-'suggest conpound, optical 1soners thereof, pharmaceutica

accept abl ens@ad syt heepef , printehizat €61 ddier eshpoanth $ol wat eshé hepeafentt he
pharmaceutical conposition 15 of the present invention may include another
i ngr edi entnedrftEon wayf dre tdfdepreveltt | pYe@ylectat nent thérapmttici fosst i nal

notility disorders. For exanple, the pharmaceutical congosition ngy further
i ncl ude  dBWpEriTGHe AVFREBR T DpPANT BB VRIS @&, FRSSAPFTHRS i Copri de, or

erythronygéEEliQJggsgp éppceutical conposition of the present invention

15 In addition, the pharmaceutical composition of the
present invention may be capable of improving gastric emptying
capacity, gastric accommodation and gastrointestinal transit,
without.causing adverse side effects such aé adverse effects
on the heart, thereby contributing to an improvement in

20 gastrointestinal motility.‘

With high affinity for dopamine-D2, serotonin-1&, and
serotonin-1B receptors, the pharmaceutical composition of the
present invention can exert preventive or therapeutic effects
on various symptoms and disorders exhibited in

25 gastrointestinal motility disorders through interaction with

17



“may further a pharmaceutically active ingredient effective for the therapy
of di seases other than dyspepsia or gastrointestinal notility disorders.

To effect the prevention or treatnment of gastrointestinal 25 notility

di sorders, the pharmaceutical conposition of the present invention may be
used alone or in conjunction with a surgical operation, hornonal therapy, a
drug regi nen, or an agent for biological nodul ation. For proper

adm ni stration, the pharmaceutical conposition 5 of the present invention
may include at | east one pharnmaceutically acceptable carrier in addition to
t he compound of Chem cal Fornmula 1 or 2, an optical isonmer, a
pharnaceutﬁcal%g gcceptable salt, or a hydrate or solvate thereof. The
pharnaceu?i%é%iypa%%%btable carrier may include 10 saline, sterile water
Ringer’ s sol utyn, ;ubbered; al | Agwodext 60565 Sehalt helserl {adext bhn
solution, glycerol, ethanol, or a conbination thereof. If necessary, the
phar maceuta< alighoaposnitiyorfoiayhé utiddetineRDD ubkeceptioypi cahe adlshidnivie-such as
an antioxidant, buffer, a bacteriostat, etc. Accordi ng to purpose,

t he phar nBeexgt¢ardiorcohpert t iontied whe mieshgesthaventierr mify Ww&iqdfi ni stered
orally or ar%pterally e.g., intravenously, subcutaneously, intradermally,
or topPcaltViEFne ﬁﬁerﬁé@ﬂ?idﬁ?lf' éEtigésﬁﬁﬁﬁﬁFSBFn? elégFﬁﬁéyrngredient
may vary i o] j - t 0FS N i a i ent. , Wei ght,
Gonder, o A o R P e o ad AT et 2tiam, Phe route
of adm ni she afrirABitarperddgtor adpaniire~val piohdsadm@isarsifaddtonalithe rate
of excretion, constitutional disposition, the property of a fornulation to
be adm niseeklddy.andAlhe, serer foya@BieoP2di mampgoretantigens shporhdt of

Chem cal Fornula 1, an

inhibit vomiting, levosulpiride, clebopride, bromopride, etc.
10 are wused as antiemetics with prompting gastroprokinetic
activity in some countries (P. Moayyedi, 3. Soo, J. Deeks, B.
Delaney, M. Innes and D. Forman, Pharﬁacological interventions
for non-ulcer dyspepsia, Cochrane Database SystRevl8, 2006; G.
Karamanolis and J. Tack, Promotility medications-now and in
15 the future, DigDis24, 2006 ©pp. 297-307). Thus, the
pharmaceutical composition of the present invention acts as a

dopamine-D2 receptor antagonist with high affinity for the

dopamine-D2 receptor, so that it can promote gastrointestinal

motility.
20 The pharmaceutical composition of the present invention
shows high affinity for the serotonin-1lA receptor. This

receptor functions to control gastric accommodation, and
buspirone, an agonist for the serotonin-lA receptor, increases
gastric accommodation in a dose-dependent manner in human

25 test. In addition, R-137696, a serotonin-lA agonist under

18



"optical isonmer thereof, a pharnaceutically acceptable salt thereof, or a
hydrate or solvate thereof nay be adm nistered in an anobunt of fromO0.01 to
100 ng/ kg, and preferably in an anount of fromO0.1 to 30 ng/kg, once a day,
or may be divided 5 till triple doses a day. For adm nistration, the
pharmaceuti cal conposition of the present invention nmay be fornulated into
various dosage forns. The pharmaceutical conposition nmay be fornul at ed
together with a pharmaceutically acceptable carrier into various 10 .
pharmaceuti cal dosage forns. The carrier may be a non-toxic, inert

formul ation auxiliary agent that may be in any phase, such as a

sol i d, quagei e %l ;nght,or wI isq"fio%ngh%soe’re%.nq( pt aer mceﬁjltrfilaﬁal sl\‘é/ maacc%eplnabge' For
exanpl e, a fitter, a 'Rt ckenér, 4 bindér, ~a wet I'hg "agent, a d%3|ntegrant,

a 15 di spgssiaicpeAdStY mRehakt in0f M@l ¥est By bereRkoyLts, c.n. The
phar maceuti cal conposition of the present invention may be prepared into

uni t dosapegcdearnnB. Wajdhé.uneh Sosage for de, Ridercoapovead exfanGhentical .

Formula 1 or 2, an optical isoner, a pharnmaceutically acceptable salt, a
hydrat e of - alamk, sdhgatef fusdreopt ndye BOVELedeRt 1/ agrnafbumt3 '©5r 88pondi ng

to a fraction or a. ltiple of the dai.ly dose thereaf. For, exanple, the
uni t dgsabtéefopﬁ?}ﬁ%ang&icong%?%act e Jg% C:l%\/léﬁlli nglrnedi gﬁ?ﬁ%’?’ anv%lrr%n)ljcr?te f,’ 2, 3 or

4, or 1/ 2ol =@k rdbidk ddJTEH1RS ) THERO @S, Jofl@AeSSapY. dabhyrose, t hgeeof.
Preferably, the 25 anobunt of the active ingredient in a unit dosage formis

a singl epglosecehitchal ypbrabs Mt icer respends presdaicl yirdeseion, Whachl/ 3 or
1/4 of the daily dose.
exhibits affinity for the serotonin-1A receptor, can improve
gastric accommodation. |
10 The pharmaceutical composition of the present invention
also shows High affinity for the serotonin-1B receptor.
Sumatriptan, a serotonin-1B receptor agonist, exerts a
relaxation effect on the stomach and reduces meal-induced
satiety in functional dyspepsia patients, thereby exhibiting a
15 therapeutic activity for impaired gastric accommodation (Tack,
H. Piessevaux, B. Coulie, P. Caenepeel and J. Janssens, Role
of impaired gastric accommodation to a meal in functional
dyspepsia, Gastroenterologyllb (1998) ,pp.1346-1352;J.Tack,
P.VandenBerghe, | B.Coulie and J.Janssens, = Sumatriptan 1is
20 anagonist at 5-HT receptors on. myenteric neurones in the
guinea-pig gastric antrum, Neurogastroenterol Motil (2007),
pp.39-46) . Therefore, the pharmaceutical composition of the
present invention can be used as a prophylactic or therapeutic

agent for impaired gastric accommodation because it exhibits

25 stomach relaxation and reduction in meal-induced satiety.
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‘The -phar maceuti cal conposition of the present invention may be fornul at ed
into a tablet, a coated tablet, a capsule, a 5 pill, a granule, a
suppository, a liquid, a suspension, an enul sion, a paste, an ointnent, a
gel, a cream a lotion, a powder, or a spray. For oral admnistration, for
exanpl e, the pharmaceutical conposition of the present ‘invention may be
formulated into a solid agent, such as a tablet, a pill, a 10 powder, a
granul e or a capsule, or a liquid agent such a suspension, an internal use
liquid, an enulsion or a syrup. Alternatively, the pharnaceuti cal
conposition of the present invention may be adm nistered via a parenteral

route. For this, the pharnpceutical conposition, of the present .i.nvention 15
may be in thelﬁhﬁ'ﬁgﬁFgﬁﬁeﬁfh i TIPe lgggﬁeﬂtigﬂ? Bh®&i s %ﬁﬁnﬁio?
| yOPhi |1 Zal,e, 3 01 &1 SUBROSIAGLY - og0r Bﬁxacrm' CoordiEnGOMnANRd sof  Chep cal

Forrmul a 1, "or an optical 1somer, armaceutically acCeptable salt

t her eof , endiyidzat ecefiura Solorabe theraadvarayghestar mohatveddt agetiket Wit h at

| east one 20 excipient into a mcrocapsule. When t he pharmaceuti cal
conposi t i bsPrerst hehgreedentrhiarmentinbicdlsl f oppeardtaddei mad ta sE9x®@dr epar at i on
such as a tablet, a coated taplet, a capsule, a pill or _a g%gnul t he

active’i ngYEdRtERt TREFE ¢ NS AL (FEHR T | | ef CAnFE™ 'thit%ﬁener , such
as starch 0S nnit ol , _.or. Sklig - i nder,
such as c%ljr1 oxa%%eﬁic Eg%f ce(fe(fn%i%(sig?ggl g?ﬁa?{e}?é)geqrf%tsieﬁl,c pg y%ﬁlgﬂmenglagl ycol ,

m crocrystatlidee ceel byl ©%€,irkirghl ¥nttl sqrersiebbtemsddridza repad srade og iy
synthetic gum povi done, copovidone, polyvinyl 5 pyrrolidone, or gelatin,
(c) a noiGhemicadbforbelt Iswoh 2astiye yaerwd-sugdysedicomppegdampisigeh as agar,

cal cium carbonate, or sodium carbonate, (e) a dissolution retardant such as
par af fi n, 189mersn BRRIGIPti oD HEGEPEE BEdYL %S e RCAR R L§uatadrtFar Y&HAPSni um

Conpouﬁd’h%%&ﬂ%ﬁ¥%é%£%%§g%%§$Sgﬂ%%f%§t§§£¥éfalCOhOl’ 10 or glycero

nonost eara suc ofin or bentonite, or (i) a

lubri cant suchrs shal €3ofaksi WhHeSt € BAsTBERSISURL 8§ edat ErertidlaG OF a
solid polyethylene glycol, or a mxture of (a) to (i). For fornmulating the

phar maceursoallcanEasizt, i aheobbbhe-sltiygesesentonpivent, | opticdb Bsdnegi d agent
for oral adm nistration, such as a suspension, an internal use liquid, or a
syrup, vakherefaddihanpeseipttaidivnecsiithoént sSsbeh &8ehrtler , DYk

gﬁ[?g;;?iEﬁ%%ﬁﬁhaé%ﬁg%éﬂgaﬁggn@Eﬂ%ﬁggg% gngkérﬁggglE%Qi’cgmgégﬁ%£¥ﬁtive’

15 of the present invention may include another ingredient
effective for the prevention or treatment of gastrointestinal
motility disorders. For example, the pharmaceutical
composition may further include domperidone,'netoclopramide;
levosulpiride, mosapride, itopride, or erythromycin.

20 The pharmaceutical composition of the present invention
may further a pharmaceutically active ingredient effective for
the therapy of diseases other than dyspepsia or
gastrointestinal motility disorders.

To effect the prevention or treatment of gastrointestinal

25 motility disorders, the pharmaceutical composition of the

20



" 20 necessary. For exanple, peppeLmnt oil, eucal yptus oil or a sweetener
such as saccharin may be added to the pharmaceutical conposition of the
present invention. When t he pharmaceutical conposition of the
present invention is formulated into a suppository, a water-soluble or 25
i nsol ubl e excipient,for instance,a |lipid such as polyethylene glycol,
cacao lipid, etc., a high ester (e.g., Cl4-alcohol wth Cl6-fatty acid),
Wtepsol, nmacrogol, Tween 61, laurin butter, glycerol gelatin, or a

conbi nati on thereof may be enpl oyed. 5Al so, the pharnmaceutical conposition
of the present invention may take the formof ointnents, pastes, creans or

gels.In this reg i r..V ahl i pid : - - .

par af fi ns, setsaerngh,%?’gg%g{gdar{rﬁ%yggel 31%%& érgln%/aégl£ vfé%, %uyné:ttﬁﬁpegétgl ?/col ,
silicon, hentionnt @peshti®i C R&inhnataltterdPfyzi BC d@¥d@egimén COBDI BAL I ON

t hereof may be used. - - For a powder or spray, the pharnaceuti cal
conposi tiayeraf fohebjrkegerbli nvdntdtdenmay be fornul ated in conbination with

| actose, talc, silicic acid, alum num oxide, calciumsilicate, polyam de
powder, or a MioQ PrEPEhaIBBMISATabtay froenaNarNaieUts ChhyCPRIHER Bonpri se a

typi cal. propellant such as chl or.ofl uor dr n. G and_gl ycerin
may besty%fcakhﬁ n&&ded o SBYEIH An fﬁ a|a?§§%9§brd§5 ﬂggg’tln the case of

liquid orpiemil.sion; formul aldeRsabné endeerfar tihe paiartenal tadmcaestration
of the pharmaceutical Z0 conposition of the present invention, their
formul at | engpodmy bef otitaaiinad Horhudasdl vent 2, aadi seolkeahgiageat, er an
emul sifier. For exanple, water, ethyl alcohol, isopropyl alcohol, ethyl
car bonat ephampgeusted bie, 2pesRiAblsl combl, BEnA/| DBefdisat 8F piUpfitene
glycol, 1ﬁ}§érbeuc}f¥| er']I‘%eglz%g%Léceutically acceptable carrier may include
10 saline, sterile water, Ringer’s 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.
15 | According to purpose, the pharmaceutical composition of
the present invention may be administered orally or
parenterally (e.g., intravenously, subcutaneously,
intradermally,. or topically). The therapeutically effective
amount of the active ingredient may vary depending on various
20 factors including a patient’s age, weight, gender, health
condition, and diet, the time of administration, the route of
administration, a period or an interval of the administration,
the rate of excretion, constitutional dispesition, the

property of a formulation to be administered, and the severity

25  of disease, etc. The compound of Chemical Formula 1, an
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"25 dimethyl formam de, an oil such as cotton seed oil, peanut oil, corn
seed oil, olive oil, castor oil, or sesane oil, glycerol, glycerol

formal cohol, tetrahydrofurfuryl alcohol, polyethylene glycol, a fatty acid
of sorbitan, or a conbination thereof nay be used to fornul ate the
conposition 5 of the present invention into a liquid or an enul sion.

The liquid or emul sion for parenteral adm nistration nay be in a sterile,
and bl ood-i sotonic state. For use in formulating the pharnmaceuti cal
conposition into a suspension, a liquid diluent such as water, ethyl 10

al cohol , propyl ene glycol, or polyethylene glycol, ethoxylated isostearyl

~alcohol, p aﬁyc%ﬁyeiwe%neﬁé &4 Olaa%ﬂa?ﬁé@é&ﬁ%agg&eratcrf%q:ggféy%taﬁltl i ne

cel | ul ose, um num met ahydroxi‘de, bentonite, a agacant h,” an

i nj ect abl ehasd g, SWCh agdebby! ol eat-Eiteanthed Bk Xkl ebt hareoli StRyche
suitable. 15In addition, the pharmaceutical conposition of the present

i nvent i onimagn bendumrtmelfattedmi At @1 ats ust@ime/dgor andnedebtmirlgl éasenform wit h
an excipient, a diluent, a dispersant, a surfactant, a binder,| ubricant or
an addi t | ¥EOFSr xAaRpTe)- ¥ Hed pitarPdkeut PRE] Bf9%vhe Opr BERnkS 28 TifFant i on may
be forgulﬁ{fpthgtgetggégy%;ggned or immedi ate release formin order to

rel easé the compound ot Chem ¢al Formula 1 or 2, or an optical isoner, a

phar maceuti cal gy ¢8Rt 804 i3Al t chd fYhRBuRc&l SRS ifer&Ofcnien the
predet erm ned organ of the body.

present invention may be formulated into various dosage forms.
The pharmaceutical composition may be formulated together with
a pharmaceutically acceptable carrier into various
10 - pharmaceutical dosage _forms. The carrier may be a non-toxic,
inert formulation auxiliary agent that may be in aﬁy phase,
such as a solid, quasi-solid, or liquid phase,- and
pharmaceutically acceptable. For example, a filler, a
thickener, a binder, a wetting agent, a disintegrant, a
15 dispersant, a surfactant, or a diluent may be employed.

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 or 2, an optical
isomer, a pharmaceutically acceptable salt, a hydrate or a

20 solvate thereof may be present in an amount corresponding to a
fraction or a multiple of the daily dose thereof. For
e.xample, the unit deosage form may contain the active
ingredient in an amount 1, 2, 3 or 4, or 1/2, 1/3 or 1/4 times

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

| e
W

amount of the active ingredient in a unit dosage form 1s a



"The-pharmaceuti cal conposition of the present invention nmay be fornul ated
into the sustained release formusing a sustained rel ease agent such as an
enteric coating agent, a water-insoluble polyner a hydrophobic conpound, a
polymeric material such as a hydrophilic polynmer, or an enbeddi ng agent 5
such as wax. For exanple, the pharnmaceutical conposition takes a form of
tabl ets, capsules, pills or granules, a coating filmnmay be applied to them
to achieve a sustained release. No particular limtations are inparted to
the amount of 10 the additives used in preparing a fornulation of the
pharmaceutical conposition of the present invention, such as

carriers,fill.er i.cken . bi i agent s, ;di si nt egrants,
dispersaﬁ%ﬁ?hgué?%%pgﬁﬁg;%gélggygg§%§F$ﬁgéﬁ&yqﬁhg%2§§o?g%%é?%igég'nay be
suitably ad ust eds i hir agglyaﬂg@,w typically used in typical

formul ati ons. Using a suitable nmethod known in the art, the
pharmaceut i calTheompesintcent igfalt mpresentn | o ebhe oprergntbelifvenivipat ed
dependi ng on the disease to be treated or the ingredient to be used. For
exanpl e, %4k PEoApBEUMR G EhERi 2afaGtFopntiPatad drab3ett 2 ARVeSsuggest ed

S Oup 1, Ak OBLLGAL. | SOTEL Rl AP0 IRoAL D Y ASERRLE0C aal |

t hereof 1 e T W.t'h an pient to be orhu!ape into a desired
preparatiQiision, a pakBe! hgnPHaKIRGRUL iLale1GOMPasidangN 20f1thenprgsent 25

invention, the active ingredient, such as the compound of

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
10 powder, a granule or a capsule, or a ligquid agent such a
suspension, an internal use liquid, an emulsion or 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
15 may be in the form of an injection, a suspension, an emulsion,
a lyophilizate, or a suppository. For example, the compound
of Chemical Formula 1, or an optical isomer, a
pharmaceutically acceptable salt therecf, a hydrate or a
solvate thereof may be formulated together with at least one

20 excipient into a microcapsule.
When_ the pharmaceutical composition _of the present
invention 1is formulated into a solid preparation such as a
tablet, a coated tablet, a capsule, a pill or a granule, ther

active ingredient may be combined with (a) a filler and a

N
W

thickener, such as starch, lactose, sucrose, glucose,



“Chem cal Formulas 1 or 2, the above-suggested conpound, or an optical

i somer, a pharmaceutically acceptable salt, a hydrate or a sol vate thereof,
may be enpl oyed in an anmount of fromabout 0.1 to about 99.5 wt % and
preferably in an anount of 5 fromabout 0.5 wt %to about 95 Wt %

Al so, the present invention provides the use of the pharnaceuti cal
conposition including the conpound of Chem cal Forrmula 1 or 2, or an
optical isomer, a pharmaceutically acceptable salt, a hydrate or a sol vate
thereof in the 10 treatnment of a gastrointestinal notility disorder.

The present invention provides a nethod for preventing or treating

dyspeps! g, Qin:d9astd:ol faghigal @ptld | byndllSordes, é@iagrwﬁyn&fegg@und of

Chem cal Formula 1 or r ‘ah optical Tsoner, a pharnaceutica

accept abl & 19ahibsed Nydinyi®a@k, a 1ys0lndal e t hesepfchyThee phargmesuy i cal
conposition may be adm nistered into the subject including a human to

prevent anidrcgatsdyspopsicelonlasgastirabilyt éssperad ibdet shitya dirsoudet .
Advant ageous Effects 20As described hitherto, the novel quinoline
deri vat | V&T®onpsURdEetapt i cHIMi somOVdIPRRr eof CORAFRRR UL | RAITYY e cept abl e

sal ts %herEQLﬂi ggehyQ£aI§§3é?lnSO|¥%te§ %ﬁgrgg%%;g?ﬁg§&$¥9t§uch a

gastr oi nt’estinal noti 19 ty~ mpobsi ti'ons e novel qui noli ne

derivati vg) fmRAUNds) aphisaltd saner sudd idesenf,, Jaharamceatddalkky
acceptable 'salts thereof, or and hydrates or sol vates thereof can be

effecti veby appliied daabbhetgr opkyl axi siiandlttierapyettdrdamnct swetal adyspepsi a
or various synptons of gastrointestinal notility disorders.
paraffin, (f) an absorption accelerator Such as a quaternary
ammonium compound, (g) a wetting agent such as cetyl alcohol,
10 or glycerol monostearate, (h) an absorber such as kaolin or
bentonite, or (i) a lubricant such as talc, calcium stearate,
magnesium stearate, talc or a solid polyethylene glycol, or a
mixture of (a) to (i).
For formulating the pharmaceutical composition of the
15 present invention into a liquid agent for oral administration,
such as a suspension, an internal use 1liquid, or a syrup,
various additives including a diluent such as water, liquid
paraffin, etc., a wetting agent, a sweetener, anodorant, a
preservative, antiseptic and a colorant may be added as
20 neceésary. For example, peppermint oil, eucalyptus oil or a
sweetener such as saccharin may be added to the pharmaceutical
composition of the present invention.
When the pharmaceutical composition of the present

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

25 insoluble excipient, for instance, a lipid such as

24



"5 Mode for Invention A better understanding of the present invention
may be obtai ned through the follow ng exanples which are set forth to
illustrate, but are not to be construed as limting the present invention.
10 Unl ess stated otherw se, reagents and solvents used in the

foll ow ng Exanpl e section were purchased from Si gma- Al drich.

(+) - Norgl ausi ne was obtai ned froman extract of Corydalis tuber using a

wel | - known nethod (Tae Ho Lee et al., 15 Biol. Pharm Bull. 33(6)
958-962(2010), "Effects of Corydaline from Corydalis Tuber on Gastric Motor
“Function in an Animal Mdel," Ki Hyun Kimet al., Planta Med. 2010 May 27,
"New Cyt ot oxi ¢ . Tet rahydr opr ot ober beri ne- Apqr phi ne .0 neri ¢ _and, Apor phi ne

Al kal oi de@o_ﬁfeotrﬁyg(?ﬁldﬁg?’gg ur T3 cHant HoVt’| "e)QC.CPZO a 1%3IIT‘I\E/F?S§a ‘a e’ measur ed
using a UMZY, |NOVA 5001 NVR SRectyonetar, Waeigub) | Ruflatayorer enggeasur ed
using an [FS-66/S FT-IR spectrometer, Bruker, UV data were neasured using
an UV- 16041 UViaisinbloatspect ¢ ophatconetestiShi smdz iomdhela Coord atlee rweife
measured using a J-715 spectropol arimeter, JASCO. For mass 25 data, a

| MS5700 nemay sprecimponeedr, JEOL, was enpl oyed.

<EXAMPLE1>Pr epar ati onof (S) - 4- 0xo-4-(1,2,9, 10- . .

t et r angt hoxy- £5%Ba, ’fl‘?etﬁ)’kéﬁﬁ?liﬁcc?pa?'%%]nzﬂoa@?éﬁjtﬁrhoﬂfne-t%‘?ylfﬁr-esl?ﬁttyri c acid
et hyl eStfﬁveﬁﬁ¥gﬁ §Q§ @%ke the form of ointments, pastes, creams or

gels. In this regard, animal or vegetable 1ipids, wax

paraffins, starch, tragacanth, cellulose derivatives,

polyethylene glycol, silicon, bentonite, silicic acid, talc,
10 zinc oxide or a combination thereof may be used.

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

15 may further comprise a typical propellant such as
chlorofluorohydrocarbon. PEG-4000 and glycerin may be
typically needed to obtain an inhalation spray.

In the case of liquid or emulsion formulations intended
for the parentéral administration of ‘the pharmaceutical

20 composition of the present invention, their formulations may
be obtained with a solvent, a dissolving agent, or an
emulsifier. For example, water, ethyl alcchol, isopropyl
alcohol, ethyl carbonaté, ethyl acetate, benzyl alcohol,
benzyl benzoate, propylene glycol, 1,3-butylene glycol,

25 dimethyl formamide, an o0il such as cotton seed 0il, peanut



‘[ Chem cal Fornul a 5]

1,2,9,10-
tetranethoxy 5,6, 6a, 7-tetrahydro- 4FU|benzo[de gl qui nol i ne( (+)-norgl ausi ne) a:

nd0. 24m of 10 tri et hyl am ne,

0.17 of

anhydrous tetrahydrofuran and then by stirring for 2 hrs under refl ux.
resulting reaction m xture was cooled to roomtenperature and filtered,
the 15 filtrate was concentrated at a reduced pressure.

In 10 nL of benzene were dissol ved 200 ng of

fol l owed by dropw se addition of a solution of

et hyl 4-chl or o- 4- oxobut anoate (Si gma-Al drich) dissolved in 10 nL of
The

After extraction

using wth water and ethyl acetate, the extract was dried over anhydrous

magnesi um sul fate. Thereat

inderr adht v 5?—5%53?%01 hon 536%ao8
Chem cal 8

(4.80),

same

t fe®

76cm 1

311 (4.27); 5CD( MeOH)

2\ max( Lc) qummp 2B8Y8AD WYy X3 (WD)t IR e 2 ¢ - composition

12.8),299( #

10

20

E%e prggent invention into a liquid or an emulsion.
The liquid or emulsion for parenteral administration may
be in a sterile, and blood-isotonic state.

For use in formulating the phérmaceutical composition
into a suspension, a liquid diluent such as water, ethyl
alcohol, propylene glycol, or polyethylene glycol, ethoxylated
isostearyl alcohol, polyoxyethylene' sorbitol and sorbitan
ester, microcrystalline cellulose, aluminum metahydroxide,
bentonite, agar, tragacanth, an injectable estér such as ethyl
oleate, and a mixture thereof may be suitable.

In addition, the pharmaceutical composition of the
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 immédiate
release form in order to release the compound of Chemical
Formula 1 or 2, or an optical isomer, a pharmaceutically
acceptable salt, a hydrate or a solvate thereof in the
predetermined organ of the body.

The pharmaceutical composition of the present invention

26

t he so#vent ?as regnved b dIStl|hatI0n

Oflé)lcbnpoun represénted by

obtal si | hr raphy.
(KB - v, 23588 Taa e Rt 1o FTReT 1Bk, 1550 REgpir ey S S

UVXex ( Mepbl yweilagEy: 316cdB. 753, 2%y 2.aG), 245 (@rk2ran2790t4. 42),

299

and

I R



'FAB-: MB: ml z=492[ M+rNa] +; HR-FAB- 10 M S:nfz=492 . 1995 [M\a] (cal cd.

f or C26H3i NNaO7: 492 . 1998) ; H NVR( CD300, 500MHz) : 1 .23 (t, 3H)
2.64 (nmr21-i) , 2.65 (m 2H , 2.74(m1H, 2.80(t,1H), 3.06(dd, 1H)
3.23(m1H), 3.28(m 1H), 3.64(d, 1H), 3.64(s,3H), 3.89(s,3H), 3.90(s, 3H,
3.93(s,3H), 6.60(s,1H), 4.11(q,2H), 6.60(s,1H), 6.79(s,1H), 8.09(s, 1H);
C-NWR (CD30D, 125ML-iz) :14.3, 27.5, 29.5, 29.5, 32.2, 53.2, 56.1(x2),
56.2(x2), 60.5, 60.9, 110.3, 111.1, 111.8, 121.5, 123.9, 127.1, 127.5,
129.5, 145.3, 148.2, 148.8, 153.5, 172.7, 176.4 20Al t hough the foll ow ng
provi des a nore detalled expl anati on of the present invention by indicating

Experi ne a i i | d et o.
25<EXPERQEQKH§% Eggﬁﬁiig sayg$org% ?%%?%§ %?Q%gbd§¥%§ u%ggép%or
Affinity afstdahecaorpounss @cﬁertt‘hes@ﬂf)Sﬁ’ltarl n¥erddion dearihbe adepam ae- D2
receptor, which is found in the wall of the 5 gastric tract of mammal s and
i nhi bits westr-iiosabihle t polvker det BYAF PPy ﬁﬁa§ﬁﬂpﬁg @oﬁﬁéﬁW@FW@

i nhibition against the binding to the receptor of ar -l abel ed Ii gand
which is Wﬁﬁﬁﬁ%aﬁoFuF?sa%f?|?Wé%?ppéﬁlfh%9%¥§%§pt8F aPn ? dingyaPgnt thg

exper | gent, yas, perfor ed aecording. t o Le Jiethadodesehl beduldL: 1000 Heys G et
al. ocrinol. 6: 928 %& and f ﬁgE'DK et al. Proc Natl Acad Sci
USA. 86: 97fds 198%orm 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

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

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

20 Formula 1 or 2, the above-suggested compound, or an optical
isomer or a pharmaceutically acceptable salt thereof may be
mixed with an excipient to be formuléted into a desired
preparation.

In the pharmaceutical composition of the present

25 invention, the active ingredient, such as the compound of

27



‘In tris-1-1C1 buffer (50 nM Tris-HCl, pH 7.4, 120 nM NaCl, 5 mM KC1, 2 nM
CaCl2, 1 mM Mgd 2) 150 pg of Chi nese hanster ovary (CHO cells transfected
wi th a human dopam ne D25 gene 15 were incubated at 25C for 120 min with
0.16 nMof tritium Spiperone (3[H Spiperon [NEN, 250 pCi]) and 10 pM of

t he conpound. of interest. After conpletion of the incubation, the

i ncubation mxture was filtered through Whatman G-/ B filter (unifilter-96
Lot: 6005177, PerkinElner) to separate |igand- 20 bound receptors. These
bound receptors were washed three tines with a Tris-HC1 buffer. Then, 10 m
of a scintillation cocktail (Lot: 03999, Fluka) was added and reacted for

16 hrs Og?kgﬁggi %Qnﬂﬁééuﬁeo&agLa?hgna@@%é%@dﬁﬁeH§é&¥béﬁﬂ@%ﬁ@;C@Hnéﬁr

(Packcar in order to calculate e quantity of tritium 25 spi perone bound
to the regeptan. Meanwhi | £, phnbAcat i cdialyoperegobb(HIHNZ, Si giyayavas
incubated in the presence of 0.16 nMtritium Spiperone to determne a
nonspeci foxx di pdiverevatheereoThemeyxpeei reptiovad independennt yo€afrped out

twi ce, and receptor affini tg/ was cal cul ated USiQEg]ﬁi[ he foll ow ng 5_Equati on
1. A mean 3Rf4re f tRe2RBASUT eeritts §rs GV ERSFRT &M 2h&GW Tt Eghiati on 1

Recept or SfAiIJn{ Nty (RLLTot gl GPM,- oNopspeci fic Binding 10 CPM - CPM of
tritium Spiperone remnining after agai tron of interest conpound of the

present inventzigr)/ (dit abrEEMe NaGspedd | pr& idisngtkdPMukx 160 €RPM
counter per mnute) TABLE 1 Exanple
pharmaceutical composition including the compound of Chemical
Formula 1 or 2, or an optical isomer, a pharmaceutically
acceptable salt, a hydrate or a solvate thereof in the
10 treatment of a gastrointestinal 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 or 2, or an optical
isomer, a pharmaceutically acceptable salt, a hydrate or a

15 solvate thereof. The pharmaceutical composition may be

administered into the subject including a human to prevent or

treat dyspepsia or a gastrointestinal motility disorder.

Advantageous Effects

20 As described hitherto, the novel quinoline derivative
compounds, optical isomers thereof, pharmaceutically
acceptable salts thereof, and hydrates or solvates thereof can
activate gaétrointestinal motility. Compositions including
the novel quinoline derivative compounds, optical isomers

25 thereof, pharmaceutically acceptable salts thereof, or and
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"Affinity (% Conpound of Exanple 46 15 As can be seen in Table 1,

t he conpounds of the present invention at a concentration of 10 uM

exhi bited high affinity for the dopam ne-D2 receptor. It is understood from
the data that the conpounds of the present invention function as a 20
dopam ne- D2 antagoni st |i ke donperi done, netochl opram de, or itopride,
‘pronoting gastrointestinal notility. <EXPERI MENTAL EXAMPLE 2> Assay for
Affinity for Serotonin-LA Receptor " Conpounds of the present

i nvention were exam ned for affinity for the serotonin-1A receptor which
can increase 5 gastric acconmodation in response to an agoni st.

hydrates or solvates thereof can be effectively applied to the
prophylaxis and therapy of functional dyspepsia or ~various

symptoms of gastrointestinal motility disorders.

5 Mode for Invention
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.
10
Unless stated otherwise, reagents and solvents used in
the following Example section were purchased from Sigma-
Aldrich. (+)-Norglausine was obtained from an extract of
Corydalis tuber using a well-known method (Tae Ho Lee et al.,
15 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").
20 'H-NMR data were measured using a UNITY INOVA 500 NMR
spectrometer, Varian. IR data were measured using an IFS-66/S
 FT-IR spectrometer, Bruker, UV data were measured using an UV-
1601 UV—visible—spectrophotoneter, Shimadzu, and CD data were

measured using a J-715 spectropolarimeter, JASCO. For mass

]
(o]

data, a JMS700 mass spectrometer, JEOL, was employed.



“In tris-HCL buffer (50 mM Tris-HCl, pH 7.4, 120 nM NaCl, mM KC1, 2 nmM
CaCl2, 1 mM MgCl2), 150 pg of Chinese hanster ovary (CHO cells transfected
wi th a human dopam ne 5-HT1A receptor were incubated at 37C for 1.5 hrs
with 1.5 nMof W3[H 8-0H DPAT and 10 pM of the conpound of interest of
Exanpl e. After conpletion of the incubation, the incubation m xture was
filtered through Whatman G-/ B filter (unifilter96, Lot: 6005177,

Per ki nEl mer) to separate |igand-bound receptors. These bound receptors were
washed three times with 15 5 nL of a Tris-HCl1 buffer. Then, 10 m of a
scintillation cocktail (Lot: 03999, Fluka) was added and reacted for 16

hrs or |onger mit{ éﬁ?IUHtof §r§%é£%%etat|89 co&ﬁt gL&)t5 QQ%QQG_FIuka) to

measure radi ation y usSin a- count er Kcard) M 6rder to
cal cul at ecdth@metiagt -1y, 59%a3{71rﬂet&aﬂ!¢dr80d@%£obadnd q@nbh@née@%m
Meanwhi | e,- 10 pM of netergoline was al so incubated in the presence of 1.5
nM of 3[ Hjut8+QH BPAT athydeeseter ne a nonspeci fic binding val ue. The
experiment was independently carried out twice, and receptor affinity was
cal cul ated using 25 the follow ng Equation 2. A nean val ue of the
neasurenegtsc§s given in Table 2, below [Equation 2]

- e

cho
5 oCHy [Chemical Formula 5]
'In 10 mL of benzene were dissolved 200 md of 1,2,9,10-
tetramethoxy—S,6,6a,7—tetrahydro—4H—
dibenzo[de,g]lquinoline ( (+)-norglausine) and 0.24 ml of
10 triethylamine, followed by dropwise addition of a solution of
0.17 mL of ethyl 4-chloro-4-oxocbutancate (Sigma-Aldrich)
dissolved in 10 mL of anhydrous tetraﬁydrofuran and then by
stirring for 2 hrs under reflux. The resulting reaction
mixture was cooled to room temperature and filtered, and the
15 filtrate was concentrated at a reduced pressure. After
extraction using with water and ethyl acetate, the extract was
dried over anhydrous magnésium sulfate. Thereafter, the
solvent‘was removed by distillation under reduced pressure.
Then 220 mg of the title compound, represented by Chemical

20 Formula 5 was obtained'by silica gel column chromatography.
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"Receptor Affinity (%9 ={(Total CPM - Nonspecific Binding 5 CPM - CPM of 3[H]
8- OH- DPAT remai ning after addition of Interest conpound of the present

i nvention)/(Tot al
m nute) TABLE 2 Exanple Affinity (% Conpound of Exanple 41 10 As
can be seen in Table 2, the conpounds of the present invention at a
concentration of 10 JMexhibited a certain affinity for the serotonin 1-A

receptor.

Thus, it

CPM - Nonspecific Binding CPM}x 100 (CPM counter per

is understood fromthe data that the conmpounds of the

present 15 |nvent|on can bind to the serotonin 1-A to |nprove gastric
acconmodat i on. - \ _

10

15

20

IR (KBr): vmx=3388,2945,1667,1517,1461,1254,1030, 676¢md,

UVApax (MeOH)nm (loge): 216 (3.75), 232 (2.75), 245 -(3.12),

279 (4.42),

CD

299 (4.80), 311 (4.27):

(MeOH)

Amax (D) 216 (+22.4),238(+12.4),243(+8.2),263(+4.3),279 (-

12.8),299 (+15.7)nm

FAB-MS:m/z=492 [M+Na]*;

HR-FAB-

MS:m/z=492.1995 [M+Na]* (calcd. forC,sH31NNa0;:492.1998) ;

'H-NMR (CD;OD, 500MHz) :1.23(t,3H), 2.64(m,2H), 2.65(m,2H),

2.74{m,1H), 2.80(t,1H), 3.06(dd,1H), 3.23(m,1H), 3.28(m,1H),
3.64(d,1H), 3.64(s,3H), 3.89(s,3H), 3.90(s,3H), 3.93(s,3H),
6.60(s,1H), 4.11(g,2H), 6.60(s,1H), 6.79(s,1H), 8.09(s,1H);

C~NMR (CDsOD,125MHz):14.3, 27.5, 29.5, 29.5, 32.2, 53.2,

56.1(x2),

56.2(*2), 60.5, 60.9, 110.3, 111.1, 111.8, 121.5,

123.9, 127.1, 127.5, 128.5, 145.3, 148.2, 148.8, 153.5, 172.7,

176.4

Although the following provides a more detailed

explanation = of the present invention by indicating

Experimental Examples, the present invention is not limited

thereto.

<EXPERIMENTAI, EXAMPLE 1> Assay for Affinjity for Dopamine
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"<EXPERI MENTAL EXAMPLE 3> Assay for Affinity for Serotonin-113 Receptor 20
Conmpounds of the present +invention were examned for affinity for the
serotoni n-1B receptor which can exert a relaxation effect on the stomach
and relieve inpaired gastric acconmodation of functional dyspepsia
patients in response to an agoni st. In a Tris-HCL buffer (50 nmM
Tris-HC1, pH 7.4, 120 nM NaCl, 5 mM KC1, 2 nM CaCl2, 1 nM MyCl2), 4 ng of
cell menmbranes 5 of the cerebral cortex excised fromnmale Wnstar rats,
each - wei ghing 17525 g, was incubated at 37C for 1.5 hrs with 10 pM of
125[ 1] cyanopi ndol ol (PerkinEl ner, 100 pC ) and 10 uM of the conpound of
i nt er est %L tq:erpresent i nvention per well. After conpletion of the

i ncubat i of; - Bhe 5 ncubation nixture was 10 filtered t hrough What man G-/ B

filter (unifilter-96, Lot: 6005177, PerkinElnmer) to separate |igand-bound
receptors. These bound receptors were washed three tines with 5 nL of a
Tris-HCL buffexffifienr, of0 the aforposadat bEl aheopresoakt aidvdritobn F8899,

Fl uka) was added, and reacted for 16 hrs or to neasure a radiation activity
usi ng a bela- deratiee—PPackeap)r - WEEH Hsorfgeindt gncdiheulvalé Phe t§Gantity

of [I] cyanopi ndol ol bou to the receptor., . Meanwhi | e,. 10 pM of

ser ot oni ngf%%%,t@%%dv%@mqaﬁéuﬁé]tdedlq%ﬁbfﬁ% Sﬁggxéhccem%ﬁ‘ﬁf(}prwgfs 125[ 1]
cyanopi nd Q. .20 det LR 3 Negapecidi i iR ¥al Uea gxRgeri ment
was i ndep(g%l%erﬁ%ﬁ%f%ca&i glég%)l?fmtagw ge, andtllrv%cte)lpr{?%lgma%fi ni t%ﬁl\;ggg cal cul ated
usi ng t hepfmhiom by Eawateospthr Aofrean redk vel afeliehe IMgasdr edeohs iss gi ven

in Table 3, bel ow

known for its affinity for the receptor. In this regard, the
experiment was performed according to the method described in
10 [Heys G et al. Mol Endocrinol. 6:920, 1992] and [Grandy DK et

al. Proc Natl Acad Sci USA. 86:9762, 1989].
In tris-HCl buffer (50 nM Tris-HCl, pH 7.4, 120 mM NaCl,
5 mM KCl, 2 mM CaCl,, 1 mM MgCl;) 150 pg of Chinese hamster
ovary (CHO) cells transfected with a human dopamine D2s gene
15 were incubated at 25°C for 120 min with 0.16 nM of tritium
Spiperone (*[H] Spiperon [NEN, 250 pCi]) and 10 uM of the
compound of interest. After completion of the incubation, the
incubation mixture was filtered through Whatman GF/B filter
(unifilter-96 Lot: 6005177, PerkinElmer) to separate ligand-
20 bound receptors. These bound receptors were washed three
times with 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) 1in order to célcﬁlate the qﬁantity of tritium

25 spiperone bound to the receptor. Meanwhile, 10 uM of
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‘[ Equati on 3] Receptor Affinity (%9 ={ (Total CPM - Nonspecific
Binding CM - CPM of 125[1] cyanopi ndolol remaining after addition of

I nt erest conpound of the present invention)/(Total CPM - Nonspecific
Binding CPM 1 x 100 (CPM counter per mnute) 5 TABLE 3 Exanple Affinity (%
Compound of Exanple 92 As can be seen in Table 3, the conpounds of
the present invention at a concentration of 10 pMexhibited a high

Haloperidol (H1512, Sigma) was incubated in the presence of
0.16 nM tritium Spiperone to determine a nonspecific binding
value. The experiment was independéntly carried out twice,
and reéeptor affinity .was célculated using the following
5 Equation 1. A mean value of the measurements is given in

Table 1, below.

Equation 1
Receptor Affinity (%)={(Total CPM -~ Nonspecific Binding
10 CPM - CPM of tritium Spiperone remaining after addition of
interest compound of the present invention)/(Total CPM -

Nonspecific Binding CPM) }x 100 (CPM: counter per minute)

TABLE 1

Example Affinity (%)

Compound of Example 46

15
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. It is understood from the data
that the compounds of the present invention function as a
20 dopamine-D2 antagonist like domperidone, metochlopramide, or

itopride, promoting gastrointestinal motility.

<EXPERIMENTAL EXAMPLE 2> Assay for Affinity for

33



"10 affinity for the serotonin 1-B receptor. Thus, it is understood fromthe
data that the conpounds of the present invention can bind to the serotonin
1-B to exert a relaxation effect on the stomach and rel axati on effect on

i npai red gastric acconmodation. 15 <EXPERI MENTAL EXAMPLE 4> Gastric
Enptying Effect on Nornmal Rat Gastric enptying activity of the conpounds of
the present 20 invention was exanmned in the follow ng experinent.
Sprague-Dawl ey rats with an age of 6 weeks were divided into groups
according to weight, and acclimted for one week at a tenperature of 22 -
24C and a humdity of 60-80%while a standard diet and water were

provi ded. o Ther ter .. VL re starved for 24 hrs before an experinent
whi |l e mat%$r€%§§§%r§é1%éé% ?§n13 hrs before the experinment, no nore water

was provided. A 3 % hydroxy propyl nethyl cellul ose solution 5 containing

t he compound of Exanple in an amount of 10 pg/ kg was orally adm nistered at
a dose of 1 mcdmpomadh raft . the prAbéer Abvannjora weng - sahindn¢@stfomeal
(0.05% phenol red solution containing 1.5% M), prepared by nmashing feeds
in wat er, afEinidgval F9F adheni StEOteBIP Rl Aan TEABRIHT of DR P8 eI SRPFat . After

35 mn, the SD rat re killed, e tgpg exci sed, and wei ghed
carefuflygf%%inﬁgéaﬁﬁmggﬁfgn?gW%s q@%EeES ubggaﬁgﬁtly, the stomach was

washed with digtidliedgnat ghrtd r@moye thesgu cont ent, oré eds wid , wei ghed
again, in order to calculate the weight of the sem-solid test neal left 15
in the gub. mEaRtY ) C2 efipt §acig, r at eMwagCLal, culbat ed accohiinege tloantsterf ol | ow ng
Equation 4, and the results are summari zed in Table 4, below. |n Table 4,

t he contrevamas (SHQ | gebbni Ararshesgedi tHth ML Bman ofeRAISRy mstiyR

CellU|Osefeég)ég¥ﬂﬁééy1fﬂcubated at 37°C for 1.5 hrs with 1.5 nM of

10 3[H] 8-OH-DPAT and 10 uM of the compound of interest of
Example. 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 three times with

15 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 with 10 mL of a scintillation cocktail (Lot: 03299,
Fluka) to measure radiation activity using a beta-counter
(Packcard) in order to calculate the quantity of 3[H] 8—OH-

20 DPAT bound to the receptor.

Meanwhile, 10 upM of metergoline .was also incubated in
the presence of 1.5 nM of ?[H] 8-OH-DPAT to determine a
nonspecific binding value. The experiment was independently
carried out twice, and receptor affinity was calculated using

25  the followihg Equation 2. A mean value of the measurements is
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"Gastric Emptying (%9 =[1 -(weight of sem -solid test nmeal left in gut

/wei ght of sem-solid test neal at O-tine)]x100 (wei ght of sem -solid
test meal at O-tine nmeans weight of the sem-solid test neal left in the
rat killed imrediately 25 after the adm nistration of the sem-solid test
meal ) TABLE 4 Exanpl e Dose(pg/ kg) Gastric Enptying(% Exanple 10 47.8

Cont r ol :

given in Table 2, below.

[Equation 2]
Receptor Affinity (%)={(Total CPM - Nonspecific Binding
5 CPM - CPM of °3[H] 8-OH-DPAT remaining after addition of
Interest compound of the present invention)/(Total CPM -

Nonspecific Binding CPM) }x 100 (CPM: counter per minute)

TABLE 2

Example Affinity (%)

Compound of Example 41

10
As can be seen in Table 2, the compounds of the present
invention at a concentration of 10 uM exhibited a certain
affinity for the serotonin 1-A receptor. Thus, it 1is
understood from the data that the compounds of the present
15 invention can bind to the serotonin 1-A to improve gastric

accommodation.

<EXPERIMENTAL EXAMPLE 3> Assay for Affinity for
Serotonin-1B Receptor
20
Compounds of the present invention were examined for
affinity for the serotonin-1B receptor which can ekert a

relaxation effect on the stomach and relieve impaired gastric
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- 24.3 As can be seen in Table 4, the conpounds prepared in the 5 Exanple
i ncreased gastric enptying roughly two-fold, conpared to the control,
denonstrating that the conpounds of the present invention function to

i nprove gastric enptying of normal rats. 10 Industrial Applicability

As described hitherto, the novel quinoline derivative conpounds, optical

i somers thereof, pharmaceutically acceptable salt thereof, and hydrates or
sol vates thereof according to the present invention activate
gastrointestinal 15 notility. Thus, conpositions conprising the novel

qui nol i ne derivative conpounds, optical isoners thereof, pharmaceutically
acceptabl e salt thereof fﬂgégy%dr tes_or sal vates %hereof can he

effective?@p%ﬂﬂﬂ%agao?oo%he prophytaxy P dnd % Rérapy %fl?LﬁﬁERQJngltayspepsia
or varioug,syipieps of 20 gastrointestinal notility disorders. 1.
A qui noline derivative conmpound represented by the follow ng Chem cal
~Formul a 1, an nptacakissiererbthesreof50 anb phasrscieutpicalil §, aczeptdbl e sal t
thereof, or a hydrate or solvate thereof: :
NaCl, 5> mM KCl, 2 mM CaCl,, 1 mM MgCl,), 4 mg of cell membranes
5 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 '¥[I] cyanopindolol (PerkinElmer, 100 uCi) and 10 uM of
the compound of interest of the present invention per well.
After completion of the incubation, the incubation mixture was
10 filtered through Whatman GF/B filter (unifilter-36, Lot:
6005177, PerkinElmer) to separate ligand—bound recepﬁors.
These.bound receptors were washed three 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 to
15 measure a radiation activity using a beta—coﬁnter (Packcard)
in order to calculate the quantity of YII] cyanopindolol
bound to the receptor.
Meanwhile, 10 uM of serotonin (HS9523, Sigma) Qas
incubated in the presence of 10 pM of °[I] cyanopindolol to
20 determine a nonspecific binaing value. The experiment was
independently carried out twice, and receptor affinity was

calculated using the following Equation 3. A mean value of

the measurements is given in Table 3, below.

25 [Equation 3]

36



‘[ Chem cal Formula 1] Wherein the chemcal forrmula 1, 10R1 to R4 are

i ndependently -H or nmethoxy, R5 is linear or branched alkyl of C to 04.

2. The quinoline derivative conpound represented by the foll ow ng Chem cal
Formula 1, the optical isomer, the 15 pharnaceutically acceptable salt, or
the hydrate or solvate of claim1, wherein the quinoline derivative
conpound represented by Chem cal Fornula 1 is a conpound represented by the
foll owi ng Chem cal Formula 2: [ Chem cal Fornmula 2] wherein * represents
an asymmetric carbon atom 53. The quinoline derivative conpound
rﬁpresented bY the follomﬁng Chenical Formula 1, the optical isomer, the

phar maceuti cald.y. £ep 21 =91 h ate e iml1l,
wherein the qU|no %%?F@g ive cgnpoﬁﬁh ?%%resgﬁéﬁﬁg%y %hgﬁﬁgg#&Fornula 1
is (S)-4-@w-4-dihs %¢93¥quebpaﬂ8§fKH@ﬂol remaining after addition of

Interest compound -of the present invention)/(Total CPM - -

Nonspecific Binding CPM)}x 100 (CPM: counter per minute)

TABLE 3
Example Affinity (%)
Compound of Example 92

As can be seen in Table 3, the compounds of the present
invention at a concentration of 10 upM exhibited a high
10 affinity for the serotonin 1-B receptor. Thus, 1t 1is
understood from the data that the compounds of the present
invention can bind to the serotonin 1-B to exert a relaxation
effect on the stomach and relaxation effect on impaired
gastric accommodation.
15
<EXPERIMENTAL EXAMPLE 4> Gastric Emptying Effect on

Normal Rat

Gastric emptying activity of the compounds of the present

20 invention was examined in the following experiment.
Sprague-Dawley rats with an age of 6 weeks were divided
into groups according to weight, and acclimated for one week

at a temperature of 22 ~ 24T and a humidity of 60-80% while a
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"10 4,5, 6a, 7-tetrahydro-di benzo[ de, g] qui nol i ne-6-yl1)-butyric acid ethyl
ester. 4. A nethod for preparing a conpound represented by the
foll owi ng Chem cal Forrmula 1, an optical isonmer thereof, a 15
pharmaceutically acceptable salt thereof, and a hydrate or solvate thereof,
conprising reacting a conpound represented by the foll ow ng Chem cal
Formula 3 or an optical isoner thereof with a conpound represented by the
foll owi ng Chem cal Forrmula 4 or an optical isomer thereof in presence of a
base: 20 R10 R2-"<NR5 50 '

standard diet and water were provided. Thereafter, they were
starved for 24 hrs before an experiment while. water was
provided. From 3 hrs beforé the experiment, no more water was
provided. A 3 % hydroxy propyl methyl cellulose solution

5 containing the compound of Example in an amount of 10 ug/kg
was orally administered at a dose of 1 mL to each rat.

After 45 min, a semi-solid test meal (0.05% phenol red
solution containing 1.5% MC), prepared by mashing feeds in
water, was orally administered in an amount of 2 mL to each

10 rat. After 35 min, the SD rats were killed, and the stomach
was excised, and weighed carefully lest the gut content was
leaked. 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

15 1in the gut. Gastric emptying rate was calculated according to
the following Equation 4, and the results are summarized in
Table 4, below. In Table 4, the control was orally

administered with 1 mL of 3 % hydroxymethyl cellulose.

20 [Equation 4]
Gastric Emptying (%) =[1 - (weight of semi-solid test meal
left in gut /weight of semi-solid test meal at O-time)]x100
(weight of semi-solid test meal at O-time means weight of
the semi-solid test meal left in the rat killed immediately

25 after the administration of the semi-solid test meal)
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‘[ Chemi cal

I ndependently -H, or nethoxy, 10R5 is linear or branched al kyl of C

Xis d,

Forrmula 4] Wherein the chemcal fornmula 1, 3 and 4, Rl to R4 are

Br or. 1, and * represents an asymetric carbon atom

to 4,
5. The

met hod of claim4, wherein RL to R4 are nethoxy, R5 is ethyl, and Xis .
6. A pharmaceutical conposition for prevention or 5 treatnment of a
gastrointestinal notility disorder, conprising a novel quinoline derivative

conmpound
t her eof

represented by the follow ng Chem cal Formula 1, an optical
a pharmaceutically acceptable salt thereof, or a hydrate or

sol vate thereof: 10

10

15

20

TABLE 4
Example | Dose (ug/kg) | Gastric Emptying (%)
Example 10 . - 47.8
Control - 24.3

As can be seen in Table 4, the compounds prepared in the
Example increased gastric emptying roughly two-fold, compared
to the control, demonstrating that the compounds of the
present invention function to improve gastric emptying of

normal rats.

Industrial Applicability

As described hitherto, the novel quinoline derivative
compounds, optical isomers thereof, pharmaceutically
acceptable salt thereof, and hydrates or solvates thereof

according to the present invention activate gastrointestinal

motility. Thus, compesitions comprising the novel quinoline'

derivative compounds, optical isomers theréof,
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.
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'R, 0 RRy - 11 R30 R4 [ Chem cal Formula 1] Wherein the chemcal formula 1,
Rl to Ry are independently -H, or nethoxy, R5 is |linear or branched al kyl
of d to C4. 7. The pharmaceutical composition of claim6, wherein

t he conpound represented by Chem cal Formula 1 is (S)-4-o0xo-4-

(1, 2,9, 10-tetramet hoxy-4, 5, 6a, 7-t et rahydr odi benzo[ de, g] qui nol i ne-6-y1) - buty
ric acid ethyl ester.

1. A qguinoline derivative compound represented by the
following Chemical Formula 1, an optical isomer thereof, a
5 pharmaceutically acceptable salt thereof, or a hydrate or

solvate thereof:

[Chemical Formula 1]

Wherein the chemical formula 1,
10 R; to Ry are independently -H; or methoxy,

R; is linear or branched alkyl of Cl to C4.

2. The quinoline derivative compound represented by the
following Chemical Formula 1, the optical isomer, the

15 pharmaceutically acceptable salt, or the hydrate or solvate of
claim 1, wherein the quinoline derivative compound represented

by Chemical Formula 1 .is a compound represented by the

following Chemical Formula 2:
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20

..... [Chemical Formula 2]

wherein * represents an asymmetric carbon atom.

3. The quinoline derivative compound represented by the
following Chemical Formula 1, the optical isomer, the
phafmaceutiéally acceptable salt, or the hydrate or solvate of
claim 1, wherein the guinoline derivative compound represented
by Chemical Formula 1 is (S)-4-oxo-4-(1,2,9,10-tetramethoxy-
4,5, 6a,7-tetrahydro-dibenzo[de, glquinoline-6-yl)-butyric acid

ethyl ester.

4. A method for preparing a compound represented by the
following Chemical Formula 1, an optical isomer thereof, a
pharmaceutically acceptable salt thereof, and a hydrate or
solvate thereof, comprising reacting a compound represented by
the following Chemical Formula 3 or an optical isomer thereof
with a compound represented by the following Chemical Formula

4 or an optical isomer thereof in presence of a base:

41



\

10

..... [Chemical Formula 1]

..... [Chemical Formula 3]

..... [Chemical Formula 4]

Wherein the chemical formula 1, 3 and 4,
R; to Ry are independently -H; or methoxy,
Rs is linear or branched alkyl of Cl to C4,

X is Cl, Br or I, and

* represents an asymmetric carbon atom.
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15

20

5. The method of claim 4, wherein R; to Ry are methoxy, Rs

is ethyl, and X is C1.

6. A pharmaceutical composition for prevention or
treatment of a gastrointestinal motility disorder, comprising
a novel quincline derivative compound represented by the
following Chemical Formula 1, an optical isomer therecf, a
pharmaceutically acceptable salt thereof, or a hydrate or

solvate thereof:

..... [Chemical Formula 1]

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

Rs is linear or branched alkyl of Cl to C4.

7. The pharmaceutical composition of claim 6, wherein the
compound represented by Chemical Formula 1 is (S)-4-oxo—-4-
(1,2,9,10-tetramethoxy-4,5, 6a, 7-tetrahydro-

dibenzo[de,g]quinoline—G—yl)—butyric acid ethyl ester.
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