THERAPEUTIC AGENT FOR INFLAMMATORY BOWEL DISEASE COMPRISING 2-AMINO-1,
3-PROPANEDIOL DERIVATIVE AS ACTIVE INGREDIENT, AND METHOD FOR TREATMENT OF
INFLAMMATORY BOWEL DISEASE 5 TECHNICAL FIELD [0001] The present invention relates to a
therapeutic agent for inflammatory bowel diseases that contains, as an active ingredient,
2-amino-1,3-prapanedietderivaliveya sphingesingql-phosehalend. reaepias agenistrakapharmaceutically
acceptable salt or hydrate thereof. The present invention also relates to a method for treating
inflammatory-bawehdise ase s RBAQKG RQIUINRIART 1[0002] ASinflammataryrBowe ldiseases)represented
by Crohn's disease and ulcerative colitis, are intractable diseases that often develop at relatively young
ages and cause abdominalbFaifiRfevefEdiarfiea ViematbehezaRhd-other Syivptoms. Crohn's disease is
a granulomatous inflammatory disease of unknown cause that affects any part of the 20 gastrointestinal
tract from mouth to anus in a discontinuous manner. The disease progresses from ulcer to fibrosis and
stricture, involving all layers of the bowel wall from mucosa to serosa. It is associated with systemic
sympton’?s such- g%t%gnﬁﬁﬁf“aain, chronic diarrhea, fever and malnutrition. On the other hand, ulcerative
25 colitis is ch%%clt?rized by diffuse nonspecific inflammation of the large intestine of unknown cause.
The disease ;[)rimarlly affects mucosa and often forms erosions and ulcers. It is also associated with

various systemic symptoms inclyding.dlopdy diatrbeg, Inflammatary bowl disease Alsq refgys to other

inflammatory 5 disorders in small and large intestines, including intestinal Behcet's disease, ulcerative

colitis, bleedingsrestal Adeerang.raughitis: Altheugh it is\believedthatthe etiolegy 0f iaflamatory bowel
diseases involves abnormal immune function, the exact cause of the diseases still remains unknown

(Non-Patent Decuments, Bapd @) ef00038]derivative, a sphingosine-1-phosphate

10 receptor agonist, or a pharmaceutically acceptable salt or hydrate
thereof. Thepresent inventionalsorelatestoamethodfor treating
inflammatory bowel diseases.

BACKGROUND ART
[0002]

15 Inflammatory bowel diseases, represented by Crohn's disease
and ulcerative colitis, are intractable diseases that often develop
at relatively young ages and cause abdominal pain, fever, diarrhea,
hematochezia andother symptoms. Crohn'sdiseaseisagranulomatous
inflammatory disease of unknown cause that affects any part of the

20 gastrointestinal tract frommouth to anus in a discontinuous manner.
The disease progresses from ulcer to fibrosis and stricture,
involving all layers of the bowel wall from mucosa to serosa. It
is associated with systemic symptoms such as abdominal pain, chronic
diarrhea, fever and malnutrition. On the other hand, ulcerative

25 colitis is characterized by diffuse nonspecific inflammation of



Medications for inflammatory bowel diseases include immunosuppressors, steroids, salazosulfapyridine
and mesalazine. While immunosuppressors, in particular antimetabolites such as 15 azathiopurine and
6-mercaptopurine, are considered effective against Crohn's disease, the drugs exhibit low efficacy at an
early stage of administration and often cause allergies, pancreatitis, leukopenia and other side effects.
High doses of icyclgsgerine-are-effective against inflagamatensandsfistyloys idiseasess but thesdrug 20
cannot be used for a prolonged period due to its toxicity. Infliximab, a monoclonal antibody that inhibits a
tumor necrosis: tacter aiscadimiristerechlydntravensusrafusioa e treattmoderade orsserous-€sohn's
disease (especially those accompanied by fistula) resistant to other treatments. However, long-term
effects and sidiecéffeetsizh of thes treatrneatare anknownl Gthep pblertid imbaundsippressors include
interleukin-1 blockers, anti-interleukin-12 antibodies, anti-CD4 antibodies, adhesive molecule inhibitors,
and monoclofaf aptifadiesiaguiist dowAaeguididfy Eftbokitfesanad titior Hettesi8Fae0Ys. Each of the
current therapeutic approaches for the 5 treatment of inflammatory bowel diseases has its own
disadvantages: STHUE; tierd’is" AtedF0F mdredtective and Safe MEdicstdits (NGR-PatBAt Documents 3,
4 and 5). [000d].2.amino; 1., 3-propanediol derivalives descrived In he present, L0, application are known
as effective immunosuppressors Use o prevent rejec]tlon ih organ raﬁsplantaatlon ?I:Eaten?ﬂl eratures No.

1 and 2). Whilg 2-aming-1,3prapanadial deryativeshave heanknown (o act:as sahinggsing;1-phosphate

receptor agonists, their usefulness in the treatment of inflammatory bowel diseases has never been

15described {Nean-PateatBosumenti 1097 Amual Report byt the-Researeh Camupittea.gfntractable
Inflammatory Bowel Disorders: The Ministry of Health and Welfare of Japan. [Non-Patent Document 2]

New Engl J Med; 20021 847544 7=429 20[dNoni:Ratenkboeumentn3]pAmah Gastraerietal, 2001 96:
1977-1997 [Non-Patent Document 4] Nucl Med Commun, 2005, 26:649-655 [Non-Patent Document 5]
Saishintigakz 2004,59:1070-1075 [Patent Document 1] W02003/029184 Pamphlet [Patent Document 2]

W02003/029205 Pamphlet
[0003]

Medications for inflammatory bowel diseases include
immunosuppressors, steroids, salazosulfapyridine and mesalazine.
While immunosuppressors, in particular antimetabolites such as

15 azathiopurine and 6-mercaptopurine, are considered effective
against Crohn's disease, the drugs exhibit low efficacy at an early
stage of administration and often cause allergies, pancreatitis,
leukopenia and other side effects. High doses of cyclosporine are
effective against inflammatory and fistulous diseases, but the drug

20 cannot beused for aprolongedperioddue toitstoxicity. Infliximab,
a monoclonal antibody that inhibits a tumor necrosis factor, is
administered by intravenous infusion to treat moderate or serious
Crohn's disease (especially those accompanied by fistula) resistant
to other treatments. However, long-term effects and side effects

25 of the treatment are unknown. Other potential immunosuppressors



25 DISCLOSURE OF THE INVENTION PROBLEMS TO BE SOLVED BY THE INVENTION [0005] It
is an objective of the present invention to provide a therapeutic agent for the treatment of inflammatory
bowel diseases 5 that contains, as an active ingredient, a 2-amino-1,3-propanediol derivative, or a
pharmaceutically acceptable salt or hydrate thereof. It is another objective to provide a method for treating

inflammatorybowekdiseases. MEANS FQR-SOLMNG THE PRQBLEMS10[8006} i nodhespresent

inventors discovered that a 2-amino-1,3-propanediol derivative, a sphingosine-I-phosphate receptor
agonist, or a pharmaceutically atceptablehsalt oe hysratesthereof issuseftd jn dhe treatmanrteriprevention of
inflammatory 15 bowel diseases (Crohn's disease, Crohn's disease in large intestine, intestinal Behcet's
disease, ulcerativéedlitis, bleedimgtrettalrulcepand pouchitis) @nid thussdevisedahe presentinvention.
[0007] Specifically, the present invention concerns the following: 201) A therapeutic or prophylactic agent
for an inflamfatéiyFowet dideade Eoritaitting cas ar activesingredie AP 2 Ao~ 2 3-phGpanediol

derivative represented by the chemical formula ( z (£0008] 25(Chemical formula 1
5 treatment’of inflammatory bowe iseases has its own disadvantages.

Thus, there is a need for more effective and safe medications
(Non-Patent Documents 3, 4 and 5).
[0004]
2—amino-1, 3—-propanediol derivatives described in the present
10 application are known as effective immunosuppressors used to prevent
rejection in organ transplantation (Patent Literatures No. 1 and
2). While 2-amino-1,3-propanediol derivatives have been known to
act as sphingosine-1l-phosphate receptor agonists, their usefulness
in the treatment of inflammatory bowel diseases has never been
15 described.
[Non-Patent Document 1] 1997 Annual Report by the Research Committee
of Intractable Inflammatory Bowel Disorders: The Ministry of Health
and Welfare of Japan.
[Non-Patent Document 2] New Engl J Med, 2002, 347: 417-429
20 [Non-Patent Document 3] Am J Gastroenterol, 2001, 96: 1977-1997
[Non-Patent Document 4] Nucl Med Commun, 2005, 26:649-655
[Non-Patent Document 5] Saishin Igaku 2004.59:1070-1075
[Patent Document 1] W02003/029184 Pamphlet
[Patent Document 2] W02003/029205 Pamphlet

25 DISCLOSURE OF THE INVENTION



[0009] [wherein R1 is a halogen atom, a trihalomethyl group, a hydroxy group, a lower alkyl group having
1 to 7 carbon atoms, a substituted or 5 unsubstituted phenyl group, an aralkyl group, a lower alkoxy group
having 1 to 4 carbon atoms, a trifluoromethyloxy group, a phenoxy group, a cyclohexylmethyloxy group, a
substituted or unsubstituted aralkyloxy group, a pyridylmethyloxy group, a cinnamyloxy group, a

naphthylmetipdoxy greup:a phesoxymethyl drowpr avhieroxymethyl 10 group, a hydroxyethyl group, a
lower alkylthio group having 1 to 4 carbon atoms, a lower alkylsulfinyl group having 1 to 4 carbon atoms,

a lower alkylsulfarsy] group having 1 to 4 carbon atoms, a benzylthio group, an acetyl group, a nitro group
or a cyano group; R2 is a hydrogen atom, a halogen atom, a trihalomethyl group, a lower 15 alkoxy group
having 1 to 4 carbonIatoiss, anlowerealkyivgrovp dvdngletee i tcarbor @toms, aphrenethykegroup or a
benzyloxy group; R3 is a hydrogen atom, a halogen atom, a trifluoromethyl group, a lower alkoxy group
having 1 to 45EHrboRAtbATs 2APYHIBRY Grofip & BERZYOML gtodp A Ts\Wwer HIIBA ERouUPLIaGRESL to 7 carbon
atoms, a phenyl 20 group, a lower alkoxymethyl group having 1 to 4 carbon atoms or a lower alkylthio

group having 1'% 4 €&rtor dtorms; Ki$6T SV SO'6HSO2ahd 1 i§ aHhteger o2 %647 ora

pharmaceutically.acceptable salt or hydrate thereof. éOOl%J 2) The therapeutic rophylactic agent
for an miam st Bower denbs Sea g 16 1y G TAE ot id e seaed Byt chemicn

formula (1) isrp2raming-2:A-(3-henzylaxyphenylithio)-2sehiaropbenyliethyt-1.3; propanediol, [0011]

3) The therapeutic or prophylactic agent for an inflammatory bowel disease according to 1), wherein the
compound repsesenteds1Q bythe chemical formula (1) is a hydrochloride of
2-amino-2-[4-(3-benzyloxyphenylthio)-2-chlorophenyl]ethyl-1,3- propanediol. 4) The therapeutic or
prophylactic agentsfar@n siavinatarybhawelrdisgase according to 1) to 3), wherein the inflammatory
bowel
10 [0006]
The present inventors discovered that a
2—amino-1, 3-propanediol derivative, a sphingosine-l-phosphate
receptor agonist, or a pharmaceutically acceptable salt or hydrate
thereof is useful in the treatment or prevention of inflammatory
15 bowel diseases (Crohn's disease, Crohn's disease in large intestine,
intestinal Behcet's disease, ulcerative colitis, bleeding rectal
ulcer and pouchitis) and thus devised the present invention.
[0007]
Specifically, the present invention concerns the following:
20 1) A therapeutic or prophylactic agent for an inflammatory
bowel disease containing, as an active ingredient, a
2—amino-1, 3—-propanediol derivative represented by the chemical
formula (1):

[0008]

25 (Chemical formula 1)



15 disease is Crohn's disease, Crohn's disease in large intestine, intestinal Behcet's disease, ulcerative
colitis, bleeding rectal ulcer, or pouchitis. [0012] 5) Amethod for treating an inflammatory bowel
disease, using 20 as an active ingredient a 2-amino-1,3-propanediol derivative represented by the
chemical formula (1): [0013] (Chemical formula 2) [0014] [wherein R1 is a halogen atom, a trihalomethyl
group, a hydroxy group, a lower alkyl group having 1 to 7 carbon atoms, a substituted or 5 unsubstituted
phenyl group, an aalipdgreypalower alkoxy group having 1 to 4 carbon atoms, a trifluoromethyloxy
group, a phenoxy o@- C exylme group, a sybstituted or unsubstituted aralkyloxy group, a
pyridylmethyloxy group, B cinnamyfd¥?g up. a naphthylmethyloxy group, a phenoxymethyl group, a
hydroxymethyl 10 group, a hydroxyethyl group, a lower alkylthio group having 1 to 4 carbon atoms, a
lower alkylsulfinyl group having 1 to 4 carbon atoms, a lower alkylsulfonyl group having 1 to 4 carbon
atoms, a benk§ltAid!group, an acetyl group, a nitro group or a cyano group; R2 is a hydrogen atom, a
halogen atom, a trihalomethyl group, a lower 15 alkq>%group having 1 to 4 carbon atoms, a lower alkyl

group having ' t67°¢ar5ort atom3 835Henetiyl §rotp 6 Beh2yioly réug RETE X KyHrdg8n atom, a
halogen atom, a érifé%orgﬂe@yl roup, a Iovlvler I@xygrogpb%aviggo%n to 4acarb n.atoms, g¥droxy group,
a benzyloxy groupvf a Iower\/alkglgg%J up ﬁé]&ln% ?to% carbon at%ms, a pheny?lé gr%)ulf), a lower

alkoxymethyl group having g A.carban atams.or ailgwer alkyitip arpup having 1o A gaghgn atoms; X

is 0, S, SO or SO2; and n is an integer from1 to 4], or a pharmaceutically acceptable salt or hydrate
thereof. [00}2]ving 6) Themethed fortreatingan inflammateetbowskdiseaseaceopding 4@ p), wherein

the inflammatory bowel disease is Crohn's disease, Crohn's disease in large intestine, intestinal Behcet's
group, a cyclohexylmethyloxy group, a substituted or unsubstituted
aralkyloxy group, a pyridylmethyloxy group, a cinnamyloxy group,
a naphthylmethyloxy group, a phenoxymethyl group, a hydroxymethyl
10 group, a hydroxyethyl group, a lower alkylthio group having 1 to
4 carbon atoms, a lower alkylsulfinyl group having 1 to 4 carbon
atoms, a lower alkylsulfonyl group having 1 to 4 carbon atoms, a
benzylthio group, an acetyl group, a nitro group or a cyano group;
R; is a hydrogen atom, a halogen atom, a trihalomethyl group, a lower
15 alkoxy group having 1 to 4 carbon atoms, a lower alkyl group having
1 to 7 carbon atoms, a phenethyl group or a benzyloxy group; R; is
a hydrogen atom, a halogen atom, a trifluoromethyl group, a lower
alkoxy group having 1 to 4 carbon atoms, a hydroxy group, a benzyloxy
group, a lower alkyl group having 1 to 7 carbon atoms, a phenyl
20 group, a lower alkoxymethyl group having 1 to 4 carbon atoms or
a lower alkylthio group having 1 to 4 carbon atoms; X is O, S, SO
or SOz; and n is an integer from 2 to 4], or a pharmaceutically

acceptable salt or hydrate thereof.



5 disease, ulcerative colitis, bleeding rectal ulcer, or pouchitis. [0016] 7) A therapeutic or prophylactic
agent for an inflammatory bowel disease, comprising a 2-amino-1,3-propanediol derivative represented
by the general formula (1): 10[0017] (Chemical formula 3) [0018] [wherein R1 is a halogen atom, a
trinalomethyl group, a hydroxy group, 15 a lower alkyl group having 1 to 7 carbon atoms, a substituted or
unsubstituted: phepyl group, an aralkyl group, a lower alkoxy group having 1 to 4 carbon atoms, a
trifluoromethyloxy group, a phenoxy group, a cyclohexylmethyloxy group, a substituted or unsubstituted

aralkyloxy group, a pyridylmethyloxyegrolp ca girnamyloxy-groume2( af haphthylnetmwltexaogroup, a
phenoxymethyl group, a hydroxymethyl group, a hydroxyethyl group, a lower alkylthio group having 1 to 4
carbon atom$carfower akkyksulfimd grodphaving L.towhearbon atoms catoweralkgisuiforyt group having 1
to 4 carbon atoms, a benzylthio group, an acetyl group, a nitro group or a cyano group; R2 is a hydrogen
atom, a halogé&n &iemcastihatméiyrgtéup,ld Idvier alkoxy group having 1 to 4 carbon atoms, a lower

alkyl rou havm 1to7carbon atoms, a phenethyl group or a benzyloxy group; R3 is
e P %Lno 2-[4- (3~ benzylogyphengaghlgj—Z chloggpgégyl %thyl 1,3~

propanediol.
[0011]
3) The therapeutic or prophylactic agent for an inflammatory
bowel disease according to 1), wherein the compound represented
10 by the chemical formula (1) is a hydrochloride of
2—amino-2-[4-(3-benzyloxyphenylthio)-2-chlorophenyl]ethyl-1, 3-
propanediol.
4) The therapeutic or prophylactic agent for an inflammatory
bowel disease according to 1) to 3), wherein the inflammatory bowel
15 disease is Crohn's disease, Crohn's disease in large intestine,
intestinal Behcet's disease, ulcerative colitis, bleeding rectal
ulcer, or pouchitis.
[0012]
5) Amethod for treating an inflammatory bowel disease, using
20 as an active ingredient a 2-amino-1,3-propanediol derivative
represented by the chemical formula (1):
[0013]

(Chemical formula 2)



5 a hydrogen atom, a halogen atom, a trifluoromethyl group, a lower alkoxy group having 1 to 4 carbon
atoms, a hydroxy group, a benzyloxy group, a lower alkyl group having 1 to 7 carbon atoms, a phenyl
group, a lower alkoxymethyl group having 1 to 4 carbon atoms or a lower alkylthio group having 1 to 4
carbon atoms; Xis 0, S, SO 10 or SO2; and n is an integer from 1 to 4] or a pharmaceutically acceptable
salt or hydrate thereof, in combinationofat least one therapeutic agent for an inflammatory bowel disease.
[0019] 8) The ther ] hylactig.agent for an inflammatory 15 bowel disease according to 7),
wherein the at least th utic a on an inflamngatpbry bowel disease comprises a sulfasalazine,
a steroid, or an immun@suppressgﬁzl&D NTAGES OF THE INVENTION [0020] 20According to the
present invention, there is provided a therapeutic or prophylactic agent for inflammatory bowel diseases
that contains, as an active ingredient, a diarylsulfide or diarylether derivative having a 2-amino- 1,
3-propanediol $trtitture, or a pharmaceutically acceptable salt or hydrate thereof. The 25 diarylsulfide or
diarylether derivative acts as a sphingosine-Il-phosphate receptor agonist. There is also provided a

method for treBifg or'prevehiing mfEmmadty Bowel fiseaseS indading: Crofits Uidedse " Brohn's
diseas_e_ in large intestine, intestinal Behcet's disease, ulcerative colitis, bleedi re.qggl 3 Icoerr, or
pouchitis. BEST MODE FOR CARRYING OUT THE INVENTION [062) The 2-5mine-L-3-ropanediol
derivatives of,ihe, presentivention are SRNIRgosine -phosphate. (eeeptor agonists and o oup
having 1 to 4 carbon atoms, a trifluoromethyloxy group, a phenoxy
group, a cyclohexylmethyloxy group, a substituted or unsubstituted
aralkyloxy group, a pyridylmethyloxy group, a cinnamyloxy group,
a naphthylmethyloxy group, a phenoxymethyl group, a hydroxymethyl
10 group, a hydroxyethyl group, a lower alkylthio group having 1 to
4 carbon atoms, a lower alkylsulfinyl group having 1 to 4 carbon
atoms, a lower alkylsulfonyl group having 1 to 4 carbon atoms, a
benzylthio group, an acetyl group, a nitro group or a cyano group;
R; is a hydrogen atom, a halogen atom, a trihalomethyl group, a lower
15 alkoxy group having 1 to 4 carbon atoms, a lower alkyl group having
1 to 7 carbon atoms, a phenethyl group or a benzyloxy group; R; is
a hydrogen atom, a halogen atom, a trifluoromethyl group, a lower
alkoxy group having 1 to 4 carbon atoms, a hydroxy group, a benzyloxy
group, a lower alkyl group having 1 to 7 carbon atoms, a phenyl
20 group, a lower alkoxymethyl group having 1 to 4 carbon atoms or
a lower alkylthio group having 1 to 4 carbon atoms; X is O, S, SO
or SOz; and n is an integer from 1 to 4], or a pharmaceutically

acceptable salt or hydrate thereof.



10 comprise a group of compounds represented by the chemical formula (1) and pharmaceutically
acceptable salts and hydrates thereof: [0022] (Chemical formula 4) 15[0023] [wherein R1 is a halogen
atom, a trihalomethyl group, a hydroxy group, a lower alkyl group having 1 to 7 carbon atoms, a
substituted or unsubstituted phenyl group, an aralkyl group, a lower alkoxy group having 1 to 4 carbon
atoms, a triflyey@meathyloxy group, a phenoxy 20 group, a cyclohexylmethyloxy group, a substituted or
unsubstituted aralkyloxy group, a pyridylmethyloxy group, a cinnamyloxy group, a naphthylmethyloxy
group, a phenoxymethylmreupe athydroxymetiyd grogpaa hyefoxyethybgroupyeelowersalkylehio group
having 1 to 4 carbon atoms, a lower alkylsulfinyl group having 1 to 4 carbon atoms, a lower alkylsulfonyl
group havinget teddGarborratomsylaebenzyithio groupraracetylgroap, @lsitrosgroup Graoyano group; R2
is a hydrogen atom, a halogen atom, a trihalomethyl group, a lower 5 alkoxy group having 1 to 4 carbon
atoms, a lowét afkgF §rodp Mavirg 4t6AEsrbch steHS, Apifarieth§l gicUir oF alienAR8%¢ §rdup; R3is a
hydrogen atom, a halogen atom, a trifluoromethyl group, a lower alkoxy group having 1 to 4 carbon
atoms, a’hydroxyf§iiup “a benziio%y ﬁP&ulpt,Jaﬂ’mﬁi?ﬁ%?@rfiﬁﬁ%%{‘/iﬁgci%’YOC%%%%C%HSS, a phenyl 10
group, a Iowe[r0§I1f8 ymethyl group having 1 to 4 carbon atoms or a lower alkylthio group having 1 to 4
carbon atoms; X'i1s 0, S, SO or SO2; and n is an integer from 1 to 4]. [0024] The term "halogen atom" in

theChenﬂcalk”n““aﬂlhpkgg%apeutic or prophylactic agent for an inflammatory
bowel disease, comprising a 2-amino-1,3-propanediol derivative
represented by the general formula (1):
10 [0017]

(Chemical formula 3)

UL, b
- (CHz)n/KOH (1)

R.
OH

[0018]
[whereinR; is ahalogen atom, a trihalomethyl group, a hydroxy group,
15 a lower alkyl group having 1 to 7 carbon atoms, a substituted or
unsubstituted phenyl group, an aralkyl group, a lower alkoxy group
having 1 to 4 carbon atoms, a trifluoromethyloxy group, a phenoxy
group, a cyclohexylmethyloxy group, a substituted or unsubstituted
aralkyloxy group, a pyridylmethyloxy group, a cinnamyloxy group,
20 a naphthylmethyloxy group, a phenoxymethyl group, a hydroxymethyl
group, a hydroxyethyl group, a lower alkylthio group having 1 to
4 carbon atoms, a lower alkylsulfinyl group having 1 to 4 carbon

atoms, a lower alkylsulfonyl group having 1 to 4 carbon atoms, a



15 present invention includes a fluorine atom, a chlorine atom, a bromine atom and an iodine atom. The
term "trihalomethyl group" includes a trifluoromethyl group and a trichloromethyl group . The term" lower
alkyl group having 1 to 7 carbon atoms" includes straight-chained or branched hydrocarbons having 1 to 7
carbon atoms, such as methyl, 20 ethyl, propyl, isopropyl, butyl, t-butyl, pentyl, hexyl and heptyl. [0025]
The term " suhstityted-aiugsybstitutedpheraxy gy "dneludes thoseinwhichthedgnzene ring has at
any position a halogen atom, such as a fluorine atom, a chlorine atom, a bromine atom and an 25 iodine
atom, a triflueromethyilygroups @ iawer, alkyk groargnhaving kb tord sarthoreatomssaoaowen atkexy group
having 1 to 4 carbon atoms. The term "aralkyl group" as in "aralkyl group” and "aralkyloxy group" includes
a benzyl groug k@ dipleryimétyl geodp; @ phensthyl gioupand pheaylprobyl grogprThetena "lower alkyl
group” in "lower 5 alkoxy group having 1 to 4 carbon atoms, " "lower alkylthio group having 1 to 4 carbon
atoms, " "lowertekyIstFRYPGroty havirg ANRr4 earBoAZRomST andeRiwvercalkyButeny| Grotp having 1 to
4 carbon atoms" includes straight-chained or branched hydrocarbons having 1 to 4 carbon atoms, such
as methyl, ety 5top§F fsabrdpbyl 10 and Bty THY térnt = SAbSREEEE b tinstibstitned araficii group”
includes thosaelilg v}ghic@(‘gﬁe k;gl%releerlnelrigg Qaga%%%r%yaq[%sitsionaahh%g?gn atom sugrk})gsza fllléc})(rine atom, a
chlorine atorm, a bromine atom and an iodine atom, a trfuéromet y g\r/o p, a%wer arljky?i groap having 1

to 4 carbon atoms or a lower alkoxy groyp haying 1t 4 carbor, 15a1qms. [0026] Examples, of

pharmaceutically acceptable salts of the compound of the chemical formula (1) of the present invention

include acid-gddition salts.such asihydrechinridesbygrobsomides, acetates, 20 tkifluoraacesates,
methanesulfonates, citrates and tartrates. [0027] More specific examples of the compound of the
general formula (lyearea 1 k y24aminos2o[4e (B2benzyloxyphenykhio)r2achiargphenyl] ethyl;1s8- 25
propanediol and hydrochlorides thereof.

10 or SO,; andnisaninteger fromlto4] or apharmaceuticallyacceptable
salt or hydrate thereof, in combination of at least one therapeutic
agent for an inflammatory bowel disease.

[0019]
8) The therapeutic or prophylactic agent for an inflammatory

15 Dbowel disease according to 7), wherein the at least one therapeutic
agent for an inflammatory bowel disease comprises a sulfasalazine,
a steroid, or an immunosuppressor.

ADVANTAGES OF THE INVENTION
[0020]

20 According to the present invention, there is provided a
therapeutic or prophylactic agent for inflammatory bowel diseases
that contains, as an active ingredient, a diarylsulfide or
diarylether derivative havinga 2-amino-1, 3-propanediol structure,

or a pharmaceutically acceptable salt or hydrate thereof. The

25 diarylsulfide or diarylether derivative acts as a



[0028] The compounds of the general formula (1) of the present invention are described in, for
example, W003/029184 pamphlet and W003/029205 pamphlet and can be produced by techniques
described 5 in these publications. [0029] The thus-obtained compounds of the present invention or
pharmaceutically acceptable salts and hydrates thereof are useful in the treatment of inflammatory bowel

diseases. Thgdherapautic-10 agents ok the presentdnventionare administered systemically-er topically
and orally or parenterally. The compounds may be formulated as oral or parenteral preparations
depending on theit ppsapeties. Speaciticalty; theactiveiingredientsnmayoche mixed with phasamaceutically
acceptable carriers, excipients, binders, 15 diluents or other auxiliary agents and formulated as granules,
powders, tablets lcapsuleSrsynups, suppesitoriés, suspensicrss: solutionsand othareddsage forms. While
the compounds may be administered in different doses depending on their use, the weight, age and
conditions of thé ratierid, eyHre 'thpicatiyeadministered 20is £sihgie dost U 01 o FoTmg/patient,
preferably at a single dose of 0.1 tg 5Smg/patient, once to three times a day. [0030] These preparations
may be tsedih €ombiratiBRAit &t feast one drug used to treat inflammatory bowel diseases. Examples

of 25 such drg@g{n&% %ES@A@#(}? Gstg{](%id%ﬁdl[wééppressors. Examples of sulfasalazines
a S alsalazide.

include mesalazine, olsalazine, sulfasalazine an xamples of steroids include
hydrocortisoq%,orygﬁhylprednisolone, budesonide and betamethasone phosphate. Examples of
immunosuppressors include azathioprine, 5 6-mercaptopurine, cyclosporine, tacrolimus, anti-TNF-U

antibody and anti-U4rintegrin antipodys[Q033}anediol derivatives of the present
invention are sphingosine-l-phosphate receptor agonists and
10 comprise a group of compounds represented by the chemical formula

(1) and pharmaceutically acceptable salts and hydrates thereof:

[0022]

(Chemical formula 4)

e, t
OH 1
R, (CHz)n/E\ (1)
OH

15 [0023]
[whereinR; is ahalogen atom, a trihalomethyl group, a hydroxy group,
a lower alkyl group having 1 to 7 carbon atoms, a substituted or
unsubstituted phenyl group, an aralkyl group, a lower alkoxy group
having 1 to 4 carbon atoms, a trifluoromethyloxy group, a phenoxy

20 group, a cyclohexylmethyloxy group, a substituted or unsubstituted
aralkyloxy group, a pyridylmethyloxy group, a cinnamyloxy group,
a naphthylmethyloxy group, a phenoxymethyl group, a hydroxymethyl

group, a hydroxyethyl group, a lower alkylthio group having 1 to

10



Examples The present invention will now be described with reference 10 to examples. While these
examples primarily concern 2-amino-2-[4-(3-benzyloxyphenylthio)-2-chlorophenyl]ethyl-1,3- propanediol
hydrochloride (which may be referred to as "KRP-203," hereinafter), one of the compounds represented
by the chemical formula (1), other compounds are also encompassed by the present 15 invention and the

scope of the invetionisynRe, means:lispited by these expamples.Fxamnlesl 00321 - Fhesapeutic
effects on dextran sodium sulfate-induced colitis in 20 mice Colitis was induced in BALB/C male
mice by allowingranimals éaerinkia 5% agfieous sptution iof dextran sedium sufate D55 (aserage
molecular weight =5000) for 7days [Kitajima, S. et. al., ExpAnim, Vol.49, No.1: 9-15 (2000)]. KRP-203
dissolved in distiked Water 25¢atc0.01) @.03tard ©: 2ung/lg ) was @iy administesethoncecarday
for8days,startingthedaybeforetheadministrationofDSSsolution. One group was administered distilled
water as a plaeétso? [0D33Pgays afterthie SPsit bfAhe™D SStFeriod, e WereTaigsthie i A4 5
withdiethyletherandsacrificedbycervicaldislocation. The large intestine (the segment from colon to anus)
was removed roft Eaeh ammal BEtduse it iSkhowh tatthe mgediion ot DESESIRoRTALEEs colitis in
mice that caéé%soa ecrease igtthe Iengthkgfrll%rtqne i{]testine [O]{Sag/agghé. at. gl., Gastroe%terloéogy, Vol.98:

694-702 (19 1 tﬁ%rlength of the Iaréje intestine from the colon 1o anus was meas(red with a caliper.

The large intestine was then gyt open.longitudinally to.expose the lymen.and the, content was washed off

with physiological saline. The specimens were assayed and compared for the activity of myeloperoxidase,

a marker of inflammagiondp ealifisnGrishamc1oMB, et ils MethadskpzymalyVal. 4887 $28:4A42 (1990)).
[0034] The comparison of the length of large intestine is shown in Table 1. The results indicate that
KRP-203 significantly edueed the eolitisrinducaecdeerpasetia thedengtmoblasge jntestineny 1
10 group, a lower alkoxymethyl group having 1 to 4 carbon atoms or
a lower alkylthio group having 1 to 4 carbon atoms; X is O, S, SO
or S0,; and n is an integer from 1 to 4].
[0024]
The term "halogen atom" in the chemical formula (1) of the
15 present inventionincludesafluorineatom, achlorine atom, abromine
atom and an iodine atom. The term "trihalomethyl group" includes
atrifluoromethyl groupandatrichloromethyl group. Theterm"lower
alkyl group having 1 to 7 carbon atoms" includes straight-chained
or branched hydrocarbons having 1 to 7 carbon atoms, such as methyl,
20 ethyl, propyl, isopropyl, butyl, t-butyl, pentyl, hexyl and heptyl.
[0025]
The term "substituted or unsubstitutedphenoxy group" includes
those in which the benzene ring has at any position a halogen atom,
such as a fluorine atom, a chlorine atom, a bromine atom and an

25 iodine atom, a trifluoromethyl group, a lower alkyl group having

11



20[0035] TableReduction of the decrease in the length of large intestine by KRP-203 Groups tested
Number of Samples Length of large intestine (min) Placebo group 8 64.7 1.7" 0.01mg/kg KRP-203 group
10 67.41.4 0.03mg/lcg KRP-203 group 10 72.71.5" 0.1mgAcg KRP-203 group

1 to 4 carbon atoms or a lower alkoxy group having 1 to 4 carbon
atoms. Theterm"aralkylgroup"asin"aralkylgroup"and"aralkyloxy
group” includes a benzyl group, a diphenylmethyl group, a phenethyl
group and phenylpropyl group. The term"lower alkyl group" in "lower
5 alkoxy group having 1 to 4 carbon atoms," "lower alkylthio group
having 1 to 4 carbon atoms," "lower alkylsufinyl group having 1
to 4 carbon atoms," and "lower alkylsulfonyl group having 1 to 4
carbon atoms" includes straight-chained or branched hydrocarbons
having 1 to 4 carbon atoms, such as methyl, ethyl, propyl, isopropyl
10 and butyl. The term "substituted or unsubstituted aralkyl group"
includes those in which the benzene ring has at any position a halogen
atom, such as a fluorine atom, a chlorine atom, a bromine atom and
an iodine atom, a trifluoromethyl group, a lower alkyl group having
1 to 4 carbon atoms or a lower alkoxy group having 1 to 4 carbon
15 atoms.
[0026]

Examples of pharmaceutically acceptable salts of the compound
of the chemical formula (1) of the present invention include
acid-additionsalts suchas hydrochlorides, hydrobromides, acetates,

20 trifluoroacetates, methanesulfonates, citrates and tartrates.
[0027]

More specific examples of the compound of the general formula
(1) are
2—amino-2-[4-(3-benzyloxyphenylthio)-2-chlorophenyl]ethyl-1, 3-

25 propanediol and hydrochlorides thereof.
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9 71.41.4 Normal group 4 84.72.2 Data are given in average standard error. flU: p<0. 01 (Student's t-test
on normal group) * p<0. 05 (Dunnetts lesi on placebo group) if* p<0. 01 (Dunnett's test on placebo group)
[0036] The results of the assay for myeloperoxidase activity in large intestine are shown in Table 2. The
results indicate that KRP-203 5 significantly reduced the colitis-induced increase in the myeloperoxidase
activity in large intestine. [0037] Table 2: Suppression of the increase in myeloperoxidase activity in large
intestine by KRP-203 Groups tested Number of Samples

The compounds of the general formula (1) of the present
invention are described in, for example, WO03/029184 pamphlet and
WO03/029205 pamphlet and can be produced by techniques described

5 in these publications.
[0029]

The thus-obtained compounds of the present invention or
pharmaceutically acceptable salts and hydrates thereof are useful
in the treatment of inflammatory bowel diseases. The therapeutic

10 agents of the present invention are administered systemically or
topically and orally or parenterally. The compounds may be
formulated as oral or parenteral preparations depending on their
properties. Specifically, the active ingredients may be mixed with
pharmaceutically acceptable carriers, excipients, binders,

15 diluents or other auxiliary agents and formulated as granules,
powders, tablets, capsules, syrups, suppositories, suspensions,
solutions and other dosage forms. While the compounds may be
administered in different doses depending on their use, the weight,
age and conditions of the patients, they are typically administered

20 in a single dose of 0.01 to 100mg/patient, preferably at a single
dose of 0.1 to 5Smg/patient, once to three times a day.

[0030]

These preparations may be used in combination with at least

one drug used to treat inflammatory bowel diseases. Examples of

25 such drugs include sulfasalazines, steroids and immunosuppressors.

13



myelopemxidase activity (1l/g protein) Placebo group 8 108.220.7" 0.01 mgikg KRP-203 group 10
55.816.2 0.03mgikg KRP-203 group 10 36.8 5.9" OA mg/kg KRP-203 group 9 44.4 6.4" Normal group 4
5.00.1

Examples of sulfasalazines include mesalazine, olsalazine,

sulfasalazine and balsalazide. Examples of steroids include

hydrocortisone, methylprednisolone, budesonide and betamethasone

phosphate. Examples of immunosuppressors include azathioprine,
5 6-mercaptopurine, cyclosporine, tacrolimus, anti-TNF-o antibody

and anti-o4 integrin antibody.

[0031]

Examples

The present invention will now be described with reference

10 to examples. While these examples primarily concern

2—amino-2-[4-(3-benzyloxyphenylthio)-2-chlorophenyl]ethyl-1, 3-

propanediol hydrochloride (which may be referred to as "KRP-203,"

hereinafter), one of the compounds represented by the chemical

formula (1), other compounds are also encompassed by the present
15 invention and the scope of the invention is by no means limited

by these examples.

Example 1

[0032]

Therapeutic effects on dextran sodium sulfate—-induced colitis in

20 mice
Colitis was induced in BALB/C male mice by allowing animals
todrinkab5%aqueous solutionofdextransodiumsulfate (DSS) (average
molecular weight = 5000) for 7 days [Kitajima, S. et. al., Exp Anim,
Vol.49, No.1l: 9-15 (2000)]. KRP-203 dissolved in distilled water

25 (at 0.01, 0.03 and 0.1 mg/kg) was orally administered once a day
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Data are given in averages:standard error.  p<0. 01 (AspinWelch's West on normal group) * P<0. 05
(Dunnett's test on placebo group) : p<0. 01 (Dunnett's test on placebo group) [0038] DDS-Induced
colitis in mice is frequently used as a disease model of inflammatory bowel diseases in humans [Elson,
CO. et. al., Gastroenterology, Vol.109: 1344-1367 (1995); Hibi, T. et. al., J 5Gastroenterol, Vol.37:

409-417 (2002)}. Fhusstheseresulis demopsiate theusefilngss of KRR203 iy thetreatment of
Inflammatory bowel diseases. Example 2 [0039] 10 Comparative Example Several drugs are used in

the treatmenbatInflasnmataery bewehdiseases. knmunosuppressers adrugsusec o prevent rejection in
organ transplantation, are one such option. As with KRP-203, two representative immunosuppressors
cyclosporine BheBtatrolimus were 15 examined for their effects. [0040] Cyclosporine was dissolved in
soybean oil (at 10 and 30 mg/kg) and was orally administered once a day for 8 days, starting the day
before the start of thé /5S péficd. e §rolip Was &diinisteret207sGybEanoil &4 pracetss! The

increase in the myeloperoxidase activity in Ia%ge intestine was suppressed by 54% in the 10mg/kg group

and by 73% ifrthé Sonigiky YroGp a8 LoRTParbd ot fricébogrdaplocation.  Thelar

intestine (the segment from colon to anus) was removed from each
animal. Because it isknown that the ingestionof DSSsolutioncauses
colitisinmice that causes adecrease inthe lengthof large intestine
[Okayasu, I. et. al., Gastroenterology, Vol.98: 694-702 (1990)]1],
10 the length of the large intestine from the colon to anus was measured
withacaliper. The large intestine was then cut open longitudinally
to expose the lumen and the content was washed off with physiological
saline. The specimens were assayed and compared for the activity
of myeloperoxidase, a marker of inflammation in colitis [Grisham,
15 MB. et. al., Methods Enzymol, Vol.186: 729-742 (1990)].
[0034]
The comparison of the length of large intestine is shown in
Table 1. The results indicate that KRP-203 significantly reduced
the colitis-induced decrease in the length of large intestine.

20 [0035]

15



[0041] 25Tacrolimus was suspended in a 0.5% aqueous solution of carboxymethylcellulose sodium
(CMC-Na) (at 3 mg/kg) and was administered once a day for 8 days, starting the day before the start of
the DSS period. One group was administered 0.5% aqueous CMC-Na solution as a placebo. The
increase in the myeloperoxidase 5 activity in large intestine was suppressed by 37% in the 3mg/kg group

as compared to the piggrno GIaR.IQP1R] 4 cre b0 HISERAR & Rige IHUGRL KB psnice was then

compared between cyclosporine—anctacrotimus; two representative 10 Tmmunosuppressors,

andKRP-203: The incgeasg inthe myeIoperoxi,gl'érﬁgegggiggtt}ngga#gé%t@@ﬁﬁlé (astiseippressed by
administration of KRP-203 by 51% in the 0.01mg/kg group, by 69% in t#@0.03mg/kg group, and by 62%

in the 0.1mg/kg groupmmmmm?frabmﬁmmggest that lesser

doses of KRP-203 haveceBogewmparable or greater thetapeutic efféct ofr iﬂﬂgmmatory bowel diseases

than cyclosporine an SRk ?8&% 3 [0043] Effgrt of KRP-gp3 on 1i-30 knockout mice 20B6 .
NOCKQ i

Xk <ouf) mice (male,5-6 week old) were obtained for the test. KRP-203
dissolved in distilled watengnaxeraliyagsamistered at aldose of 0. 1ihglkd-ohde’a day for 4 weeks, starting

8weeks after the animals—vvere—cbtarnvdfﬁne—gnmpwas—adnmmeﬁﬂrdﬁfﬂ]w alone as a placebo.
0.1mg/kg KRP-203 group 9 4+ 1.

Following the

Normal group 4 84.7 £ 2.2

Data are given in average * standard error.
t# : p<0. 01 (Student's t-test on normal group)

% 1 p<0.05 (Dunnett's test on placebo group)
%% : p<0. 01 (Dunnett's test on placebo group)

[0036]
The results of the assay for myeloperoxidase activity in large
intestine are shown in Table 2. The results indicate that KRP-203
5 significantly reduced the colitis-induced increase in the

myeloperoxidase activity in large intestine.

[0037]

Table 2: Suppression of the increase in myeloperoxidase activity in large intestine by KRP-203

myeloperoxidase activity

Groups tested Number of Samples (U/g protein)

Placebo group 8 108.2 + 20.7%
0.01mg/kg KRP-203 group 10 55.8 + 16.2*

0.03mg/kg KRP-203 group 10 36.8 + 5.9*

0.1mg/kg KRP-203 group : 44.4 £+ 6.4"

Normal group 4 5.0 £ 0.1

Data are given in average £ standard error.

## : p<0. 01 (Aspin-Welch's t-test on normal group)
% : p<0.05 (Dunnett's test on placebo group)
#% : p<0. 01 (Dunnett's test on placebo group)
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25 administration period, the animals were dissected to remove large intestine, which was then fixed in
formalin. Subsequently, tissue slices were prepared from the formalin-fixed large intestine and were
stained with hematoxylin and eosin. The proximal, middle, and distal segments of the large intestine were
then histologically 5 scored according to the standard procedure (BergDJ, et al., Gastroenterology, 123:
1527-1542 (20031 The scores for the three segments were added together to determine the histological
scores for individual animals. The results are given in average standard error. 10[0044] As shown in
Table 3, the histologimat scemmwas sighificanthynlowerani ther geatipeadministeredh KRP2G32 han in the
placebo group, a demonstration that KRP-203 reduces colitis in IL-10 knockout mice. These results
suggest that tivel tdstcompounthKRR-2 08 iscéffective d5sin the ureatme At ebimflaifmatorysdowel diseases.

[0045] Tabie 3:Histological Score Groups tested Number of sampies His tologicalScore Placebo group
KRFLZOSQHnﬁE%FSQETﬁGKOlOQY/ Vol.109: 1344-1367 (1995); Hibi, T. et. al., J

5 Gastroenterol, Vol.37: 409-417 (2002)]. Thus, these results
demonstrate the usefulness of KRP-203 in the treatment of
inflammatory bowel diseases.

Example 2
[0039]
10 Comparative Example

Several drugs are used in the treatment of inflammatory bowel
diseases. Immunosuppressors, drugs used to prevent rejection in
organ transplantation, are one such option. As with KRP-203, two
representative immunosuppressors cyclosporine and tacrolimus were

15 examined for their effects.
[0040]

Cyclosporine was dissolved in soybean oil (at 10 and 30 mg/kg)
and was orally administered once a day for 8 days, starting the
day before the start of the DSS period. One group was administered

20 soybean 0il as a placebo. The increase in the myeloperoxidase
activity in large intestine was suppressed by 54% in the 10mg/kg
group and by 73% in the 30mg/kg group as compared to the placebo
group.

[0041]

25 Tacrolimus was suspended in a 0.5% aqueous solution of
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11.30.32* * p<0. 05 vs placebo group (Mann-Whitney's test) Example 4 [0046] 20 Preparation
Example : Capsule preparation (in one capsule) Composition Compound (KRP-203)0.1 mg
D-mannitol247.5 mg Magnesium stearate2.5 mg Specifically, the compound of the present invention was
mixed 5 with D-mannitol. Magnesium stearate was then blended in the mixture to form a powdery mixture.

This mixture waspackaged in-a capsyle-tosmakea capsule-preparation./INDUSTRIMLAPPLICABILITY

[0047] 10As set forth, the compound of the present invention proved
administered once a day for 8 days, starting the day before the

start of the DSS period. One group was administered 0.5% aqueous
CMC-Na solution as a placebo. The increase in the myeloperoxidase
5 activity in large intestine was suppressed by 37% in the 3mg/kg
group as compared to the placebo group.
[0042]
The effect on DDS-induced colitis in mice was then compared
between cyclosporine and tacrolimus, two representative
10 immunosuppressors, and KRP-203: The increase in the myeloperoxidase
activity in large intestine was suppressed by administration of
KRP-203 by 51% in the 0.01lmg/kg group, by 69% in the 0.03mg/kg group,
and by 62% in the 0.1lmg/kg group as compared to the placebo group
(Table 2). These results suggest that lesser doses of KRP-203 have
15 a comparable or greater therapeutic effect on inflammatory bowel
diseases than cyclosporine and tacrolimus.
Example 3
[0043]

Effect of KRP-203 on IL-10 knockout mice

20 B6.129P2-IL10°"™ 9" /J (IL-10 knockout) mice (male, 5-6 week
0ld) were obtained for the test. KRP-203 dissolved in distilled
water was orally administered at a dose of 0.1lmg/kg once a day for
4 weeks, starting 8 weeks after the animals were obtained. One group
was administered distilled water alone as a placebo. Following the

25 administration period, the animals were dissected to remove large
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highly effective in a disease model of inflammatory bowel diseases in humans and caused a significant
reduction in the tissue lesion in knockout mice. Thus, the 2-amino-1,3-propanediol derivatives of the
present invention and pharmaceutically acceptable salts and 15 hydrates thereof are useful in the
treatment or prevention of inflammatory bowel diseases. Accordingly, the present invention provides a

therapeutic ang-prophylactic. agentder inflammatory;bowel diseases ineludingLrohp'sdiseage, Crohn's
disease in large intestine, intestinal Behcet's disease, ulcerative colitis, 20 bleeding rectal ulcer and
pouchitis, as meltas ammethpddorireatingor preventingdhese tliseasas r G AlMS dtA dbherapeutic or
prophylactic agent for an inflammatory bowel disease containing, as an active ingredient, a 5
2-amino-1,3-propanediol ekt riviativé espresented by the chigmical fermute: {12 {Chemidcat formdila 1)  NH
(CH2)n
distal segments of the large intestine were then histologically
5 scored according to the standard procedure (BergDJ, et al.,
Gastroenterology, 123: 1527-1542 (2002)). The scores for the three
segments were added together to determine the histological scores
for individual animals. The results are given in average + standard
error.
10 [0044]
As shown in Table 3, the histological score was significantly
lower in the group administered KRP-203 than in the placebo group,
a demonstration that KRP-203 reduces colitis in IL-10 knockout mice.
These results suggest that the test compound KRP-203 is effective

15 in the treatment of inflammatory bowel diseases.

[0045]

Table 3:Histological Score

Groups tested Number of Samples  Histological Score
Placebo group 8 4.1x1.3
KRP-203 group 8 0.3+0.2*

%: p<0.05 vs placebo group (Mann-Whitney's test)

Example 4
[0046]
20 Preparation Example : Capsule preparation (in one capsule)

Composition

19



OH(2) [wherein R1 is a halogen atom, a trihalomethyl group, a hydroxy group, 10 a lower alkyl group
having 1 to 7 carbon atoms, a substituted or unsubstituted phenyl group, an aralkyl group, a lower alkoxy
group having 1 to 4 carbon atoms, a trifluoromethyloxy group, a phenoxy group, a cyclohexylmethyloxy
group, a substituted or unsubstituted aralkyloxy group, a pyridylmethyloxy group, a cinnamyloxy group, 15

a naphthylmethyloxy-grasbs fpherexyrethyl group, a hydraxymethyl group, a hydroxyethyl group, a
lower alkylthio group having 1 to
D-mannitol 247.5 mg
Magnesium stearate 2.5 mg
Specifically, the compound of the present invention was mixed
5 withD-mannitol. Magnesium stearate was thenblended in themixture
to form a powdery mixture. This mixture was packaged in a capsule
to make a capsule preparation.
INDUSTRIAL APPLICABILITY
[0047]

10 As set forth, the compound of the present invention proved
highly effective in a disease model of inflammatory bowel diseases
in humans and caused a significant reduction in the tissue lesion
in knockout mice. Thus, the 2-amino-1,3-propanediol derivatives
of the present invention and pharmaceutically acceptable salts and

15 hydrates thereof are useful in the treatment or prevention of
inflammatory bowel diseases. Accordingly, the present invention
provides a therapeutic and prophylacticagent for inflammatory bowel
diseases including Crohn's disease, Crohn's disease in large
intestine, intestinal Behcet's disease, ulcerative colitis,

20 Dbleeding rectal ulcer and pouchitis, aswell as amethod for treating

or preventing these diseases.
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4 carbon atoms, a lower alkylsulfinyl group having 1 to 4 carbon atoms, a lower alkylsulfonyl group having
1 to 4 carbon atoms, a benzylthio group, an acetyl group, a nitro group or a cyano group; 20 R2 is a
hydrogen atom, a halogen atom, a trihalomethyl group, a lower alkoxy group having 1 to 4 carbon atoms,
a lower alkyl group having 1 to 7 carbon atoms, a phenethyl group or a benzyloxy group; R3 is a
hydrogen atom, a halogen atom, a trifluoromethylgroups a lower alkoxy group having 1 to 4 carbon
atoms, a hydroxy group, a benzyloxy group, a lower alkyl group having 1 to 7 carbon atoms, a phenyl
group, a lower alkoxymethyl group having 1 to 4 carbon atoms or a lower alkylthio group having 1 to 4
carbon atoms; Xis 0, S, SO 5 or SO2; and n is an integer from 2 to 4], or a pharmaceutically acceptable
salt or hydrate-theredf t 12 Tdectierapeutic op proptefactiesgent for an inflahamatdryrhonverelisease
according to claim 1, wherein the compound represented by 10 the chemical formula (1) is
2-amino-2-[49Bs6ersyI6Rytiemyifiio)-2chdraptiehyfetiigc 31 groparfediol. 3. The therapeutic or
prophylactic agent for an inflammator%(fbowel 15 disease according to claim 1, wherein the compound

represented By e themmicaPforiitis (1% &Rydisthidfaé gpresented by the chemical
2-amino-2-[4-f@£%%qzaylci1>pgphenylthio)-2-ch|orophenyl]ethyl-l,3- propanediol. 20
4.Thetherapeuticorprophylacticagentforaninflammatorybowel

diseaseaccordingtoanypnegfclaimsita3,whereintheinflammatory

boweldiseaseisCrohn'sdisease,Crohn'sdiseaseinlargeintestine, intestinal Behcet's disease, ulcerative
colitis, bleeding rectal ulcer, or pouchitis. 25

OH 1
R, (C"lz)n/t’k (1)
OH

[whereinR; is ahalogen atom, a trihalomethyl group, a hydroxy group,
10 a lower alkyl group having 1 to 7 carbon atoms, a substituted or
unsubstituted phenyl group, an aralkyl group, a lower alkoxy group
having 1 to 4 carbon atoms, a trifluoromethyloxy group, a phenoxy
group, a cyclohexylmethyloxy group, a substituted or unsubstituted
aralkyloxy group, a pyridylmethyloxy group, a cinnamyloxy group,
15 a naphthylmethyloxy group, a phenoxymethyl group, a hydroxymethyl
group, a hydroxyethyl group, a lower alkylthio group having 1 to
4 carbon atoms, a lower alkylsulfinyl group having 1 to 4 carbon
atoms, a lower alkylsulfonyl group having 1 to 4 carbon atoms, a
benzylthio group, an acetyl group, a nitro group or a cyano group;
20 R, is a hydrogen atom, a halogen atom, a trihalomethyl group, a lower
alkoxy group having 1 to 4 carbon atoms, a lower alkyl group having
1 to 7 carbon atoms, a phenethyl group or a benzyloxy group; R; is

a hydrogen atom, a halogen atom, a trifluoromethyl group, a lower
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5.A method for treating an inflammatory bowel disease, using, as an active ingredient, a
2-amino-1,3-propanediol derivative represented by the chemical formula (1): (Chemical formula 2) 5
[wherein R1 is a halogen atom, a trihalomethyl group, a hydroxy group, a lower alkyl group having 1 to 7
carbon atoms, a substituted or unsubstituted phenyl group, an aralkyl group, a lower alkoxy group having

1 to 4 carbon.atoms, gtefldaramethyloxy aredpraPhenxy L0groupx R syelohexyinaethyloxygroup, a
substituted or unsubstituted aralkyloxy group, a pyridylmethyloxy group, a cinnamyloxy group, a

naphthylmetlkydexy greup,ca pheadxymethyhgroupy ardtydroxymetlyd grotpa adiydroxyethyhgroup, a lower
alkylthio group having 1 to 4 carbon atoms, a lower alkylsulfinyl group having 1 to 4 carbon

group, a lower alkoxymethyl group having 1 to 4 carbon atoms or

a lower alkylthio group having 1 to 4 carbon atoms; X is O, S, SO

5 or S0,; and n is an integer from 2 to 4], or a pharmaceutically

acceptable salt or hydrate thereof.

2. The therapeuticor prophylacticagent foraninflammatorybowel

disease according to claim 1, wherein the compound represented by
10 the chemical formula (1) is

2—amino-2-[4-(3-benzyloxyphenylthio)-2-chlorophenyl]ethyl-1, 3-

propanediol.

3. The therapeuticor prophylacticagent foraninflammatorybowel
15 disease according to claim 1, wherein the compound represented by

the chemical formula (1) is a hydrochloride of

2—amino-2-[4-(3-benzyloxyphenylthio)-2-chlorophenyl]ethyl-1, 3-

propanediol.

20 4. The therapeuticor prophylacticagent foraninflammatorybowel
disease accordingtoanyoneof claims1lto3, whereinthe inflammatory
bowel disease is Crohn'sdisease, Crohn'sdisease in large intestine,
intestinal Behcet's disease, ulcerative colitis, bleeding rectal
ulcer, or pouchitis.

25
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15 atoms, a lower alkylsulfonyl group having 1 to 4 carbon atoms, a benzylthio group, an acetyl group, a
nitro group or a cyano group; R2 is a hydrogen atom, a halogen atom, a trihalomethyl group, a lower
alkoxy group having 1 to 4 carbon atoms, a lower alkyl group having 1 to 7 carbon atoms, a phenethyl
group or a benzyloxy group; R3 is 20 a hydrogen atom, a halogen atom, a trifluoromethyl group, a lower

alkoxy group=having A f@ #caben-atoras,-a hydiexy GrodRna RenzyRe graupr.ca awer atkyd group having
1 to 7 carbon atoms, a phenyl group, a lower alkoxymethyl group having 1 to 4 carbon atoms or a lower

alkylthio groupshavingck i6-4 carbeadtents, Xis20.2%,1 50-or SQZ;@ncthads an integerdtamel to 4], or a
pharmaceutically acceptable salt or hydrate thereof. 5
6. Themethodfertreatgarinftempiatorylroweldiscaseactardihg :
toclaim5,whereintheinflammatoryboweldiseaseisCrohn'sdisease, Crohn's disease in large intestine,
intestinal BeHétadisaasé Caegtative colitis, bleeding rectal ulcer, or pouchitis. 10 7.A therapeutic or
prophylactic agent for an inflammatory bowel disease, comprising a 2-amino-1,3-propanediol derivative
represented by th gene)r(al for&nula (2): (Chemical formula 3)

1 3

e
4 CHn /KOH (1)

OH

[whereinR; is ahalogen atom, a trihalomethyl group, a hydroxy group,
a lower alkyl group having 1 to 7 carbon atoms, a substituted or
unsubstituted phenyl group, an aralkyl group, a lower alkoxy group
having 1 to 4 carbon atoms, a trifluoromethyloxy group, a phenoxy
10 group, a cyclohexylmethyloxy group, a substituted or unsubstituted
aralkyloxy group, a pyridylmethyloxy group, a cinnamyloxy group,
a naphthylmethyloxy group, a phenoxymethyl group, a hydroxymethyl
group, a hydroxyethyl group, a lower alkylthio group having 1 to
4 carbon atoms, a lower alkylsulfinyl group having 1 to 4 carbon
15 atoms, a lower alkylsulfonyl group having 1 to 4 carbon atoms, a
benzylthio group, an acetyl group, a nitro group or a cyano group;
R; is a hydrogen atom, a halogen atom, a trihalomethyl group, a lower
alkoxy group having 1 to 4 carbon atoms, a lower alkyl group having
1 to 7 carbon atoms, a phenethyl group or a benzyloxy group; R; is
20 a hydrogen atom, a halogen atom, a trifluoromethyl group, a lower
alkoxy group having 1 to 4 carbon atoms, a hydroxy group, a benzyloxy
group, a lower alkyl group having 1 to 7 carbon atoms, a phenyl

group, a lower alkoxymethyl group having 1 to 4 carbon atoms or
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(CH2)-1 (1) 15[wherein R1 is a halogen atom, a trihalomethyl group, a hydroxy group, a lower alkyl
group having 1 to 7 carbon atoms, a substituted or unsubstituted phenyl group, an aralkyl group, a lower
alkoxy group having 1 to 4 carbon atoms, a trifluoromethyloxy group, a phenoxy group, a
cyclohexylmethyloxy group, a substituted or unsubstituted 20 aralkyloxy group, a pyridylmethyloxy group,

a cinnamyloxy geaup; & naphthylmethyloxyigroungaiphenaxymethyl aroups a Rydroxymethydgroup, a
hydroxyethyl group, a lower alkylthio group having 1 to 4 carbon atoms, a lower alkylsulfinyl group having

1 to 4 carbomatasns; adawen alkylsulfamt greup hawving 1te 4carbon atoshs,ranbearzylthioigroup, an acetyl
group, a nitro group or a cyano group; R2 is a hydrogen atom, a halogen atom, a trihalomethyl group, a
lower alkoxy groep havireg $a04 carbondatoes,tafowerfalkyl group having 5 1 to 7 carbon atoms, a
phenethyl group or a benzyloxy group; R3 is a hydrogen atom, a halogen atom, a trifluoromethyl group, a
lower alkoxy group having 1 to 4 carbon atoms, a hydroxy group, a benzyloxy group, a lower alkyl group
having 1 to 7 carbon atoms, a phenyl group, a lower alkoxymethyl group having 1 to 4 carbon atoms or 10

a lower alkylthio grod hAGINGCE {°4 EARSSN BfoTs: K0S F88Y (8029 ARA T R HrfMtEgE from 1 to 4]

or a pharmaceutically acceptable salt or hydrate thereof, in combinationofat least one therapeutic agent

for i iamtiers Bkl TEBALE L 8 T oAbt PR Al or AA AT a A phatory bowel
Crohn's disease in large intestine, intestinal Behcet's disease,

ulcerative colitis, bleeding rectal ulcer, or pouchitis.

10 7. A therapeutic or prophylactic agent for an inflammatory bowel
disease, comprising a 2-amino-1,3-propanediol derivative
represented by the general formula (1):

(Chemical formula 3)

" f
OH 1)
R, (CHz)n/L/K (
OH

15 [whereinR; is ahalogen atom, a trihalomethyl group, a hydroxy group,
a lower alkyl group having 1 to 7 carbon atoms, a substituted or
unsubstituted phenyl group, an aralkyl group, a lower alkoxy group
having 1 to 4 carbon atoms, a trifluoromethyloxy group, a phenoxy
group, a cyclohexylmethyloxy group, a substituted or unsubstituted

20 aralkyloxy group, a pyridylmethyloxy group, a cinnamyloxy group,
a naphthylmethyloxy group, a phenoxymethyl group, a hydroxymethyl
group, a hydroxyethyl group, a lower alkylthio group having 1 to

4 carbon atoms, a lower alkylsulfinyl group having 1 to 4 carbon
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disease according to claim 7, wherein the at least one therapeutic agent for an inflammatory bowel
disease comprises a sulfasalazine, a steroid, or an immunosuppressor.

atoms, a lower alkylsulfonyl group having 1 to 4 carbon atoms, a
benzylthio group, an acetyl group, a nitro group or a cyano group;
R; is a hydrogen atom, a halogen atom, a trihalomethyl group, a lower
alkoxy group having 1 to 4 carbon atoms, a lower alkyl group having
5 1 to 7 carbon atoms, a phenethyl group or a benzyloxy group; R; is
a hydrogen atom, a halogen atom, a trifluoromethyl group, a lower
alkoxy group having 1 to 4 carbon atoms, a hydroxy group, a benzyloxy
group, a lower alkyl group having 1 to 7 carbon atoms, a phenyl
group, a lower alkoxymethyl group having 1 to 4 carbon atoms or
10 a lower alkylthio group having 1 to 4 carbon atoms; X is O, S, SO
or SO,; andnisaninteger fromlto4] or apharmaceutically acceptable
salt or hydrate thereof, in combination of at least one therapeutic

agent for an inflammatory bowel disease.

15 8. The therapeuticor prophylacticagent foraninflammatorybowel
disease according to claim 7, wherein the at least one therapeutic
agent for an inflammatory bowel disease comprises a sulfasalazine,

a steroid, or an immunosuppressor.
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