;e3el4l,” 6T4_nZ - 1 External Preparation for Topical Adm nistration
Technical Field This invention relates to an external 5 preparation for

topi cal administration, in nore detail to an external ruﬂlmmmlmmm““m‘m"f or
topi cal admi nistration which contains as the active

2-am no- 2- (2-(4-octyl phenyl)ethyl)propane-1, 3-di ol or phaispeseutically
accept able acid-addition salts thereof.l19 Background Art W94/ 08943

| mmunosuppr eosi ve agents. Arono thase. compounds. - MMM

2-anino-2-(2-(4-octy|phenyl)etg%%%%§£€ff§ﬁ-l,3-dioI hydr oclygdedde (her eunder

sonetines 15 referred to as Co i's under research and devel opnent

for the t |antatjon of t o nuyne dj In order t
i b ¢ 1oy BRCTOIE L, PTERETT ORI LoF QARG o7 - DON INEY TUAF S0 11 eat aut of mmune

di seases a i Lseases, drugs are usually applied 20 topically to
t he affectggeggégég%ﬁFg%%§tion to the oral admnistration. Then, it has

been desirable to devphpp iheepRhpbRNBseVAtER! tHrEPasREeLMSL 0f Conpound (1)
whi ch can be admi nistered through the skin, eye, lung, bronchus, nose or

rectusn 25 H&5dB&t 6n Of of heop IWENt A@RL L o84 hitoppi it mbrai estasl above, the
present inventors have made intensive investigations for the - 2

devel opnmentamfeatqhma rageepacat i gn epar atopical Eimjeistrdtiomhwibbhcan be
adm ni stered through the skin, eye, lung, bronchus, nose or rectum and

have succeedenita bns oasutiae eaotigvechnghedheceu? +amingr2pa? af 4 odctyid- ,
conpleted the 5 present invention. Nanely, the present invention relates to
an externaJP@@@bgi%thbh)P@@PQ@@fbaB-@Hﬁin@%tP%@¥@#F%W#h%a%bﬁt@Fﬁéphs t he
active ingredient 2-am no-2-(2-(4-octyl phenyl)ethyl)propane-1, 3-diol or
pharnaceuti%%4?yaqua%@%bﬁb%mesékFﬂ-E%%F??%n salts thereof (hereunder

10 Background Art
W094/08943 discloses 2-aminopropane-1,3-diol
compounds which are useful as immunosuppressive agents.
Among those compounds, 2-amino-2-(2-(4-octylphenyl)ethyl)-
propane-1,3-diol hydrocholide (hereunder sometimes
15 referred to as Compound (I)) is under research and
development for the transplantation of organs and
autoimmune diseases. In order to inhibit rejection
reaction at organs or bone marrow and treat autoimmune
-diseases and allexgic diseases, drugs are usually applied
20 topically to the affected parts in addition to the oral
administration. Then, it has been desirable to develop
the pharmaceutical preparations of Compound (I) which can
be administered through the skin, eye, lung, bronchus,
nose or rectum.
25 Disclosure of the Invention
From the point of view as above, the present

inventors have made intensive investigations for the



soiretimes referred to as the conpound of the present invention). The
conpound of the present invention nay be prepared in accordance with the
et hods described in 15 W94/ 08943. The pharnaceutically acceptable
acid-addition salts are inclusive of a salt with an inorganic acid such as
hydrochl ori de, hydrobrom de or sulfate, or a salt with an organic acid such
as acetate, fumarate, nmleate, 20 -benzoat®, citrate, nalate,

th | f t b | f te, . f bl d l qride. Th .
oresent | nvARTF ORPRRBFaRBes: RB2ROALALE BF 1< BFORE DL PG cORBBRRAY 0! t he

present i”V§?§LgﬁfcﬁhSaﬁXESrQé%iRE%E%%é@LQHrEQ thRECQkiﬁ?”LQ%zgpgaég tion

which is ap € tO0 the conpoun € present Invention an

oi ntment, appastRus@ hbBLMBR! refrlfli QRd RabbashEbeele8ataPkasmhilaReeye

drop, an eye ol ntnent, a suppository, a fomentation, an inhalant, a ro-

spray, an agtos@ktn phlghAteudiBasabrépRPatBofl 8AH) c8mp@BeedatRat ch and the
| i ke. The external preparation for topical admnistra tion of the present

i nvengi on Cﬁﬂéﬁéﬂﬁriheeﬁ@maﬁund of the 5 present invention in a formof a
m xture with an organic or inorganic carrier or excipient, and, for
exanpl e, can be used Namel{/or ehe pekkdntsenvesoiod eelsekst tonaphar ma
ceutical preparation. The conpound of the present invention can be 10 m xed
with, for esabprealapnepatrexionafidrphaphaeéuadnahigtastéphatvhécbarrier
which is usually enployed for obtaining an external preparation for topical
admi ni strat fFeRtangapsi thewArthveahnpeedseati Acendes-vdatl ér (4gPgEysde,
| act ose, arabic unk gelatin, mannitol, starch .
phenyl)ethyl)propane-~1,3-diol or pharmaceutically
10 acceptable acid-addition salts thereof (hereunder
sometimes referred to as the compound of the present
invention).
The compound of the present invention may be
prepared in accordance with the methods described in
15 W094/08943.
The pharmaceutically acceptable acid-addition
salts are inclusive of a salt with an inorganic acid such
as hydrochloride, hydrobromide or sulfate, or a salt with
an organic acid such as acetate, fumarate, maleate,
20 -benzoate, citrate, malate, methanesulfonate or benzéne—
sulfonate, preferably hydrochloride. The present
invention embraces the hydrate or solvate of the compound
of the present invention.
The external preparation for topical administra-
25 tion which is applicable to the compound of the present
invention includes an ointment, a paste, a liniment, a

lotion, a plaster, a cataplasm, an eye drop, an eye

ointment, a suppository, a fomentation, an inhalant, a



15  paste, magnesiumtrisilicate, talc, corn starch, keratin, colloid
silica, potato starch, urea and other carriers which are suitable for
preparing a solid, sem-solid or solution conposition. Further, an

adj uvant, a stabilizer, a thickener; a coloring matter or a flavoring agent
can be 20 -added. The conpound of the pregsent invention as an active

i ngredient of the external preparation™for~topical adm nistration of the
present invention can_be COﬂtained.i an annugtdenough to exhibi% t he
desired act PRTEY’ 28" dRpEREThY BnPEhB-syRptdnTor“5@0erft §*6F 1 hd GfEEases.
In the case,o0 aEQﬁ éﬁgaéﬂgniigg the synptom and di seases induced from

i mmune di sor der “as nent roned Below, the conpound of the present invention

can be administered byne exforiBY ghefaltoRiA! s@HMohoLAR! hoflindByaELOSO!
orm a

or a rectal admnistration in a osage unit conposition ich
contai ns phgisRCEEt tRE! b¥e3EREPLAPLRLBBH BOALA OXé CLRAr EbRPound] ¥ aBheand
excipient. In the treatnent of 5 reversible obstructive airways di sease,
t he c®npoungreéehbeipresendni Deat Formi Sfpachekably Afthnast exgadnio | ung by
an aerosol in a formof, particularly a powder or a solution. The anount of
t he conpoundrofinthgapieseatri®ri oveakcdpiwht chandp bHernexedpiet hcancarrier
can vary depending on the host to be treated and a specified dosage form
The specifilkd Wosed bft ahEoxpeai $Pdidpasenhtsghbdl drbeo et éeni phardependi ng
on the various factors such as age, body weight, the whole condition of
heal th, sex¢eubigehl Prepa®atbPnadm nistration, administration route, rate
of excretion, conbinatjion of drug and the severity of the specified
di seases under treatH%%?.c?%%°%§8e?ﬁth%rEE%?%PFohnY%?t%BBi ar B8ninistra
tion ¢ontainin t he_conpound of the gresenﬁainvention ~bei$xplained
6 :

i1l 20, -
in e det%f*g%sw*B?fo T SH2WPLfe LoRPBLRIFHF R B?%%@ﬁ?eFﬁbSﬁ nis
d i h i R i i . 10
W 0 eSS SRR kb 8 SO END b B P BB bpEhiBedd O
ol eagi nous QﬁS@xéﬁrggig%?%%¥@ét§?§rf8§ @ﬁ#i@ape§§M@§ QEr£2f BRUPA vax, a

petrol eum wax suc para n or crocrysta flne wax, a hydrocarbon

wax such as |iquid pagaédiP;eiihEcROEANPBEGLELD DRcYEEEOWREEED!I atum -
5 plastibase, zelen 50W silicone, a vegetable oil, pork tallow, beef

tallow, a sgIfites®j nlaetdse] Leadiel gane Pedster)  mameodl $i o0akyne
oi ntment base (an 0/ Wtype base such as a hydrophilic ointnent or a
vani 8hi ng cpaebe prmagmed Ont ypesbaseasachtasca dydnopbatek, peeratahum a
purified [ anolin, aquahol e, eucelin, neocelin, an absorptive ointnent, a
hydrat ed | a¢@lleidcoltica capptathysdtaphhl i eres asndbatkesyr aavmierssol uble
base (a macrogol oi ntnent or sol base) or a suspension type oi ntnent base (a
| yogel 10 b#REShiake suhlebpbgefCBaBECRAEANGSE a5Abhd f afeBI nERRAE, OF gel base
or lotion; or aQ.FAPG base.éa suspensj on of _a nicrogafticle o£.?n al i phatic
al.cohol such®HBEEPRaFYPPRFLLHAT - or FREEDPT al RBNDRIFRARF 0pF 1 BRBPHFLEGFY, and
these oi ntment, Pagegan Pecypsd: AhORE Ly Br2a CPTRL D21 19" 8En B0 aAObL eSS
than two bases. v

20 -added.

The compound of the present invention as an
active ingredient of the external preparation for topical
administration of the present invention can be contained
in an amount enough to exhibit the desired activity

25 depending on the symptom or severity of the diseases. 1In
the case of the treatment of the symptom and diseases
induced from immune disorder as mentioned below, the

compound of the present invention can be administered by



Further, when to be used as an ointnment, the conpound of the present
invention is dissolved in a solubilizing and absoptive accel erating agent
and added to the above-nentioned oi ntnent base. 20 - The sol ubilizing and
absoptive accel erating agent to be used~nmeans the agent in which the
conpound of the present invention is solgble at a concentration of at |east
not |ess than 0.0l w w- and which can acéelerate the absorption of the
conmpound of e pres .lL.pyenkion. ski r oul at an
oi nt ment, a%%pi%gl%d§£55&$¥m£§hgﬁk%%g%%%?n(eé§.¥%?ﬁ§%gngyg yggfgéﬁropylene
gl ycol or bH&MlﬁfftEéYfQﬁ)inaQ bk ! §Pea CREBR0Et en{ €. cOnphE PRYLRNE

carbonate or ethylene carbonate), an al kanedi Carboxylic - 6 acid ester
(e. g. di mefhytnagdbRed ens dprhbihcadt pahelydatsoptapye add pabe-tekethyl

pi merate, diethyl sebacate or dipropyl sebacate), a higher al kanoic acid
glycerin es¢&fri€r, Jad fOVN@haUALD, edtlpleht. or Ihrthauttaeytmanhi gher 5

al kenoic acid glycerin ester (e.g. nonoolein, diolein or triolein), a

hi ghe$ al kaneveratbieabkytrestive(eirgayssopsepyé, nyhé stanpoondedfiyl
nyristate), a higher unsaturated al cohol (e.g. geraniol or oleyl alcohol)
or an azacytheapkesenteingentidodésypraefeyabbhiepininlsberdd 10 Thege

sol ubi | i zing and absoptive accel erating agent can_be used alone or in a
m xture of PVtaneagrepakh inoaaferhsofandaEhhchianted BEWASEUPEi @i ent
anount to dissolyve the conpound of the present invention. The anount
general |y r3fyesi®Rom 2 parts b~y weight to 200 parts by wei ght per 15 one
part by wei ght of the_conpound of _.the present invention. The upper anount

is limted not to detg??o_QP%thgfpﬁ§§iE%%R%H?%a? pF %ng?ﬁgn f the _
oi ntyent. The, ol nt ment, Wo Cg?ﬁoﬂéaﬁ@%eégﬁgﬁgggpgggrfért %%ﬁ%ggggé I nvention

may contain, In additionto e above i oned orn ot her

addi Ui ves sugheds; A9 SHULALIhEEL(Eo fo POLYPXNCLY! Enepbal deaedagaater of .

gI ycerol nonost earate, sor an sesqul ol eate or aur onacr ogo

suspendi ng pgEA! (BheUJsplLLYOXYCHBYLEHE Sh¥COhec PPty PYLPYAEOLhEANE OF
sodi um car boxynet hyl 25 cellul ose); an antioxidant (e.g. a phenol or a

qui none; a P&esety¥ahiNed (@epndPAfaonybREZ0keia6s df £6E6F3; sachugect ant
(e.g. glycerin, D sorbitol or propylene glycol); a favoring agent, a

col ori ng nmedgey ; badyawtigkpt i theawhofjbecondiai&enof cheglith(eseg, oleic
acid), and noreover other drugs which are useful for the treatnment of a
ski nl®i seaseeal Theinenfornedvinihbrptboent adniyehstoattan beupeepurtd by
m xi ng a sol ution containing the conmpound of 5 the present invention with
an oi nt nentHa8¥Cratiekor daReENALiANaCE oAV EEL ABRAFN s ABAriFY PRetPRocess

of formul a L .
specified diseases under treatment.

The external preparation for topical administra-
tion containing the compound of the present invention will
20 -be explained in more detail as follows:
When fhe compound of the present invention is
used in the form of an ointment, it is contained in an
amount of 0.0l to 10 w/w$ in the ointment.
~ The ointment base which can be used includes
25 oleaginous base (a natural wax such as white beeswax or
carnauba wax, a petroleum wax such as solid paraffin or
microcrystalline wax, a hydrocarbon wax such as liquid

paraffin, white soft paraffin or yellow petrolatum,




tion, not less than one of the adjuvant or additive nmentioned above can be
si mul taneously added to the ointnent base. Furthernore, the ointnent can be
manu 10 factured by dissolving the conpound of the present invention in the
sol ubi l'i zi ng and absoptive accel erating agent, adm xi ng the obtai ned
solution with the ointnent base, stirring the obtained m xture under
heating, and then cooling the resultant m xture. 15 The oi nt nent contai ni ng
the conpoun re i Nt LOR. be_,u pLyh ng t he
e s e T £ A,
a day. The pagig,orpLLp E&o&oﬂéab@h Oct BencREROUBE 9EadOoTehbg Present

i nvention can be prepare y uding the sane base and according to the sane
met hod as tpBeggtal)t hgnObRLTBAbnASyPBNbL AERENEDBESe [BR bPWi eppeoBhakNi Ng

t he conpound of thé present invention nmeans a m nute and honbgeneous 25
suspensi on gicRaaki al hg@kbphonief oihemaati ye angardirbhgcoppanndria a
liquid medium and an enul sifier can be added thereto. In case that the
conposind of WYbetppesbate such asi avbmtirophi$igspdtaslatioti anpurhéiednt ent
may be adjusted to 0.01 to IOWw in the lotion. The liquid nmediumto be
used in thelaooildn,cedanahpilag eheetdnponadcelinheaprebaarrtiaventi on
includes 5 water, a |ower alcohol, a glycol, glycerin or a mxture thereof.
Among t hem Cantmgntyha hpdsptalcdhBPAInni EAldoChBEMded oRBBEEPRAAISCt i ve
ingredient and are not irritant to_skin can be used, and are inclusive

met hanol , ePhaRbEP2E&dpr BpYRLEFCEROPLLBr BREROK 20M2BEPERYI CLFRBEPEYREI 10

E?Eéﬁﬁefhgﬁ§§¥ﬁgeﬁ8Lég?%ésﬁéﬁﬁé%Eggngéﬁé?g&a?§%¥L?ﬁ§s?L & 14588 0E°ol°ﬁer
absof i1 on BFSPRo aeT| s PEPaR oR Lo PR BRI . e, ARonnrCAF Thoge 15

| qui d edi goppeber abl Yot anfes oL am Bapar basbY (#eL@lbeh9idn089 Barts by

wei ght per 0One part by weig conmpound t he  present Invention

Further, toniBechatt9p160BkaLAI BYipRELEEMROLBHOO! shBR RE€SEBAriAVeNtion may
be added a solubilizing and 20 - absoptive accel erating agent in which the

conpound of a BehplLesentetPIeAlEBROLS iA0bYBbElBheaglobeRNt, r ahiioBhekeatl | east
not less than 0.01 w w- and which can accel erate the absorption of the
conpound of oihempheseakei peanbeonskdoalskenowhén &docombahedias afl abiton,
and includes an al kane 25 dicarboxylic acid ester (e. g. dinethyl adipate,
~di ethyl adi pate, tdrnstpropypkeadi pate, di ethyl pinerate, diethyl sebacate or
di propyl sebacate) or a higher al kanoic acid - alkyl ester %e. . i sopropyl
nyristate or ethyl nyFusthes). when go behugedsafFuBhl P2RRHSRAd &g§optive

accel erating agent can be used alone or in a mxture of not |ess than two
agent s. ThegaﬁgBHPdQBEeFEFIPrﬁﬁﬁﬁéslPVSﬁF%OBaFFsdb§SRgV8HténtS 5,000 parts

by wei ght s gﬁguBE§-B@ggogxgwghgggﬁgpﬁyQscglgggﬂggggggénkhsnargaaeh.to

i nvention. conten he™so zin I've accelerating agent

i-s desirabl yh5a098%elmbRt3BnWhWsintheneMBhskfier for the lotion containing
t he

20 - The solubilizing and absoptive accelerating
agent to be used means the agent in which the compound of
the present invention is soluble at a concéntration of at
least not less than 0.01 w/w% and which can accelerate the
absorption of the compound of the present invention from

25 skin when formulated as an ointment, and includes a lgwer
alkanediol (e.g. ethylene glycol, propylene glycol or
butylene glycol), an alkylene carbonate (e.g. propylene

carbonate or ethylene carbonate), an alkanedicarboxylic



conpound of the present invention is enployed for the 10 purpose of
suspendi ng an insol ubl e nmedicine mnutely and honbgeneously in an aqueous
solution, and should be non-toxic to human bei ngs, and includes a
pharmaceutically acceptable natural emulsifier and synthetic enulsifier..
Various enulsifiers which are derived from 15 ani mal s and vegetabl es can be
used as the natural emulsifier, and incltdé egg |ecithin, soybean lecithin

o 519 OOghaRed PLOTEL oL et gol B1eSRRaLLIVL, bR nge, sRLGOYEl

arabi c gun1%? OoRIc¥or hon-ronfc surfactants can be
used as the 1612055 Si fik ng . ab } u t oi
surfactant,dgggéQ?gF § gﬁlgggé(pé#§%§§gtﬁ§ﬁéﬁé€%érggﬁ%§§%ag§8?cg?§)Bguch as

HCO- 60, HC%?Brg%H%SQmE@st,hsgwgh@el XQM%DM'SEE&Og@&&éBiﬁ| bpkati ¢ acid

ester such as p sorbate 80, a erin aliphatic acid ester such as 25

glycerin ”DpégéprMbﬁéﬁauﬁiﬁ9|MQX&@EBM'éﬁetaiiﬁhﬁihy,aﬁiﬂigﬁéﬁr such as
pol yoxyet hyl ene 40 nonostearate, a mddle chain aliphatic acid nono(or

di ) glyceri delkengicCee{d2gaicphahi esaeird(avgo(mondo)giycedideéeiauoch as
caprylic acid - to diglyceride, caprylic acid nonoglyceride or caproic
aci d digl yceridedin), aapbighexyelkghaiedagigcatkgé satbragepgl yoxyet hyl at ed
oleic acid flyceride. The above-nentioned enulsifiers can be used as 5 the
primary enuispprepylamyristanecessaryyli nycoabahatiod wighesn auxiliary
enul sifier. The auxiliari enul sifier is conventional and_non-toxic to human
bei ngs, andiPfeFudetedndleshelol e dgaferangResPinPh§dtoRitgehol) or an
met hyl cel | ul ose 05 ggctin. 10 Thesg Bringrﬁﬁenu#s%fier and auxiliary
emul si fier ABYBELASEHAREChSaPond~BPIPRYCBABFRALPBAPER T WG°BP )iore of them
respectivel y., The e %s'fier is cgontained in_the,lotion of th resent
inveﬁ@iop iﬁhﬁﬁeaﬁﬁgﬁ lEéFﬁBgaBPé_?ésgﬁgfgﬁf§c?§%?§é£%3 83% %ogaﬁhge
present 1nvgpLyoR1gnd gEheh 2dlikiyes b RE:cPALA! eREn 206 BEERELIPIY
ranges fromO. 1 part by , '
and can be added at a sufficient amount to dissolve the
compound of the present invention. The amount generally
ranges from 2 parts by weight to 200 parts by weight per
15 one part by weight of the compound of the present
invention. The upper amount is limited not to deteriorate
the physicochemical properties of the ointment.
The ointment which contains the compound of the
- present invention may contain, in addition to the above-~
20 ‘mentioned ointment base, other additives such as an
emulsifier (e.g. polyoxyethylene hardened caster oil,
glycerol monostearate, sorbitan sesquioleate or laﬁro—
macrogol); a suspending agent (e.g. polyoxyethylene
glycol, polyvinylpyrrolidone or sodium carboxymethyl-
25 cellulose); an antioxidant (e.g. a phenol or a quinone; a
preservative (e.g. paraoxybenzoic acid ester); a humectant

(e.g. glycerin, D-sorbitol or propylene glycol); a

favoring agent, a coloring matter; an antiseptic; a higher



wei ght to 10 parts by wei ght per one part by weight of the conpound of the
present invention. In order to increase the viscosity, a 20

Vi scosity-increasing agent nmay be added to the lotion of the present
i-nvention. The viscosity-increasing agent is any conventional agent which
is usually added to give the viscosity t? the liquid and is non-toxic to
hunan bei ngs, and includes carboxypolyﬁe hyl ene. The viscosity 25

|nor easi ng agentis used when the LoD g BboboVLacashEY hsudesired

The content? may vary dependi

S YLSoRELhYash Lhecl ot kgD 2nd Prelenaltyof ARIeR s 4rema0lsio - 11

5 ww-. The ?%f?on of resen rnvention nmay f contain a

stabilizer which is usgd %QBtﬁQﬁtSBﬁbthéZBEéQQanlﬁhénaﬁéhvéahngéedlent
conpound i n an aqueous sol ution if necessary, it may further contain

ot her add't$¥§§a¥@HCB aﬁ?xHﬁHa£|¥o¥§€§oﬁ050h5§1hﬂhgOﬂheSUéhpaﬁna bavoring
agent, a coloring nat an"antiseptic or a higher al kenoic acid such as

oleicsacid, tRe ptbgéndrMQSthhﬁh aiehusef sintnenthbaseeahmeatoofianke skin
di seases. 10 The | otion which contains the conpound of the present

i nventi on maytheapcepaeadibyad memnnedti ofial thet podceast hfstpirahda-The

| oti on which contains the conpound of the present invention can be used by
appl yi ng totibe, ahbecledsiShpar pnef ofhthekipdinveatt ersaddisivei mes (e.

once to four tinmes) a day. Wien the lotion has_a | Qw viscosjty, it can be
appl i ed by mentnﬁgedhéb@@ﬁpégntb@nSémuﬂﬁén?eﬁﬁéH pddgdspPafifessel and
spraying directly to the skin. In case thah he congﬁund of the present

20i nvent i on©tBtUSRE PASEhe f BRFEBETEAT By e tHPORLBFMEN 2S8R 8FoP2 P Re sol vent

| oyed ingl ud t ti t , | distilled
AR R T R e T A

ranges from Ryhet8n2fl @%&~s?§ﬂﬁlﬁazéngpaﬂarssés tovedacreased cdng

dependi ng on 't he "arm of° use e eye a rop whi ch contains

the compoung gktthsdﬁﬁﬁiﬁ tth@V%BE Qﬂehu%Bh%ElBﬁyWEQHtQhB ¥ahicaestaddi tives
such as a buf an 1sotonic agent, a

base, stirring the obtalned mixture under heating, and
then cooling the resultant mixture.

15 The ointment containing the compound of the
present invention can be used by applying to the affected
part of the skin once to several times (e.g. once to four
times) a day.

The paste or liniment containing the compound of

20 - the present invention can be prepared by using the same
base and accordihg to the same method as those of the
ointment as mentioned above.

The lotion containing the compound of the
present invention means a minute and homogeneous

25 suspension or partial solution of the active ingredient
compound in a liquid medium, and an emulsifier can be
added thereto.

In case that the compound of the present



- 12 solubilizing agent, a preservative, a viscosity-increasing agent, a
chel ating agent, a pH adjustor or an aromatic. The buffer includes, for
exanpl e, a phosphate , buffer (e. g. sodium di hydrogen phosphat e-di sodi um
hydrogen 5 phosphate or potassi um di hydrogen phosphat e- di pot assi um hydr ogen
phosphate), a borate buffer (e. g. boricsagidborax), a citrate buffer (e.

g. sodiumcitrate-sodium hydroxide), a tartrate buffer (e. g. tartaric

acid-sodiumtartrate), an_acefat ( Ocor€dht G i He sadiustéd
acetate), a-CWrBohA?elBHurFfer %%.gg?gégﬁébnf%%rﬁgnate éTf?ate or sodi um

carbonate-borigoggig§ 9qﬂ§Q%ag%nehgcigt{§n:g. sodi um gl ut anat e or
idy.

E-aninocapr%%i e isotonic agent includes a saccharide such as

sorbitol, glucose or ﬁﬁgnhighidameekMHYSbiBeabsehoinsuhé 16taengl ycerin or
propyl ene glycol, a salt such as sodiumchloride or borax, or boric acid

and the likg ng9§n§HQUEhéiébﬂgoaganbfianéugeesanhothentéosuinaépaﬁﬁ such
as polyoxyet%y ene soOrbitan nonool eate ( (pol ysorbate 80), pol yoxyethyl ene
nonosk ear at a8, Ya2Qogthyherengllycal gdycpol yokyeehynens RafldERBE cast or
oil and the |ike. The preservative includes, for exanple, a guaternary
annDniun1satheséoh.aSAhengahhembunﬂdhbérKbé,lBEﬁfePﬁSﬁhBﬂ?cHﬂbF d8%r " cet yl

pyridiniumchloride, a 25 parahydroxybenzoi.c acid ester such hyl para
hydr oxybenzpatedesbhpbsgatiiey dcsiyseArgaee eptopPr 6§Fanﬁ§d%5%§6§ﬁ%bate or

butyl parahydroxybenzoate, benzyl - alcohal hene l.gohal - a$@nbi ¢ acid
or a salt tHheresin CaBSbetNﬁﬁgwo§§ﬁ,aEﬁI&PS%HE&H&I%Qﬁggﬁﬁﬁfdghy roacet at e,

T S BB PR e TR S50 Skl canigagaent | ncludes,
hydr (i>6ypr Op%.ln%iluldlélsose%hyq%n@lgcfl.eylcloLil ,O%%OM%GI%XmVywl , butylene
glycol or monb lower ethers thereof.l Among these liquid
media, water, the lower alcohol or a mixture thereof are
most preferable because these media improve the absorption
of the active ingredient to the skin. The amount of these
15 liquid media preferably ranges from 5 parts by weight to
1,000 parﬁs by weight per one part by weight of the
compound of the present invention.
| Further, to the lotion containing the compound
of the present invention may be added a solubilizing and
20 * absoptive accelerating agent in which the compound of the
present invention is soluble at a concentration of at
least‘not less than 0.0l w/w% and which can accelerate the
absorption of the compound of the present invention from
skin when formulated as a lotion, and includes an alkane-
25 dicarboxylic acid ester (e.g. dimethyl adipate, diethyl
adipate,.diiSCpropyl adipate, diethyl pimerate, diethyl
sebacate or dipropyl sebacate) or a higher alkanoic acid

alkyl ester (e.g. isopropyl myristate ox ethyl myristate).




met hyl cel | ul ose, or carboxynethyl cellulose or a salt thereof . The

chel ating agent includes disodiumedetate or citric acid and. the |ike. ~~
10 The pH adjustor includes hydrochloric acid, citric acid, phosphoric
acid, acetic acid, tartaric acid, sodi um hydroxide; potassium hydroxide,
sodi um car bonate or sodi um bi carbonate agpd the |like. The aromatic incl udes
1-ment hol, borneol, a 15 canphor (e. g¢. dl-canphor) or eucal yptus oil and
the like. The e . Whi c aj o] 1 he e i gyention
my be usual TS S P o LA o G BB D e g L C B B o

to about 4.0.4& 20O 8- 5;0faPhx2lre JRen6YC1850PHBY £68taanthe conpound
of the present invention in a sufficient anount to be able to effectively

prevent thergyeahdihangetden11yhieRq88Y £ ¥anYs dspepdi bg w8ighessyspt om or
the sort of inflanmation, and usual?y ranges from about 5.0 to about 1,000
~g fox one 250@0NHa-6E ey i wWaightsnpy¥rbenadphnt sberedighteofotkeveral tines
(e. g. once to four tines) a day. The aerosol containing the conpound of

t he .5 presesdmpoweditoHntheapsesephainmertiosal Pheparatéonh ehithe - 14
can be applied at the tinme of treatnent by spraying a solution or a
suspensi on sflubiel hzingeandnpbaadtivengcaeperating agenat| fgudas§usbdy
conpressed gas filled in the sane vessel or another vessel. The aerosol can
be 5 prepar®eandss dl skl 39 ng/vhe conpound of the present invention in a
distilled water, and, if necessary, disso|vi or suspendi ng the solution
in the sane sol ubilizFRY aRalaéssept foE EE%e?gFé?PnﬁogﬁéhPlgg 5B8ve, and,

i f. necessary, addin he, additi ve such as.pH adjustor_1 r.a
ment i oned abYtRS" %goéhﬁhesgﬁ??ﬁﬁth8¥8P l&Pthsg?WB?Q%egngogoﬁé?essing t he

- | ant. _Th | ] . ' j I 1wl LAY d
et urol - gase aeEenh sRheb S4RE, HRCRnLOTLUIE B TELIY e RER L B ot

ConventiOnaﬁoﬂﬁggﬁé$egigbﬁ&5aihs ﬁ§F9§0FoﬂﬁxiéﬂttQﬁa §RBLAKNpA I ef ri gerant

such as 1-nent a canphor, ne salicylate and the |ike. The inhal ant

or spray WhiGh-€oridi S hhRaROBBHRY, Ohnlihenplegest ai puephheBueaBabey
prepared 20 -according to the sanme nethods as those nentioned in

acceptable natural emulsifier and synthetic emulsifier. .

iseptic as

Various emulsifiers which are derived from

15 - animals and vegetables can be used as the natural
emulsifier, and include egg lecithin, soybean lecithin or
a hydrogenated product thereof, phosphatidyl choline,
sphingomyelin, arabic gum or gelatin. Cationic, anionic
"or non-ionic surfactants can be used as the synthetic

20 emulsifier, and preferably include a castor oil
surfactant, especially an HCO (polyoxyethylene hardened
castor oil) such as HCO-60, HCO-50 or HCO-40. Further, a
polyoxyethylenesorbitan aliphatic acid ester such as
polysorbate 80, a glycerin aliphatic acid ester such as

25 glycerin monocaprylate, a polyoxyethylene aliphatic acid
ester such as polyoxyethylene 40 monostearate, a middle )
cﬁain aliphatic acid mono(or di)glyceride (e.g. Cg-Cyyp

aliphatic acid mono(or di)glycerides such as caprylic acid



aerosol. An inhaler or a nebulizer can be used for inhalant and a spraying
vessel can be used for spray. Wen the conpound of the present invention is
used as a suppository, the suppository can be prepared in 25 a conventi onal
manner using a conventional base for the suppository. The conpound of the
present invention is contained in the aﬁ1 ository in an amount sufficient

to-exhibit the pharmaceutical effect, "whi‘ch can vary - 15 depending on

'h f th i d M.0. 1 60 )
The bt o abKRBERear yCabeyheCyrelBnpBhaGEkRRE et 200 8apEBTL anitd, OF 10
d i ncludes, il. f i [ il,
corn o1 caufby8erideloProd' patdCkPpLiRLaBRd YEARLEDAE, BUER 88 O heao ol |,

beef tallo Oggéﬁ%%ﬁhggﬁk?éfg egglgew@ 5y§gggigngomL squal ene or a

har dened oi rom m neral “such as Vaseline, white soft

paraffin, solid 10 paggtf hBeovbLAMhEiBARAl Enllsdehydeated banabed as silicon
oil, a wax such as hohoba oil, carnauba wax, yellow bees wax or lanolin, or
a pargial | yegynbbehheyoembobakh¥rsyantiet i€ gbyessanyal iphabimbiaeicdosst er
such as nono, di or triglyceride of a mddle or higher aliphatic acid such
15 as a straightaghaibrisabiyabadlalifpkati cThei dugéligryl ennileifded, is
nmyristic acid, palmtic acid or stearic acid), or a straight-chain

unsat ur at edcahvphatpoadckrdd( songtosliei soabhaan| PAdNEFe aégdlBFlPPﬁélenic
acid). The commercially avail abl e products are,gxe IiBi?d thigsol

[ manuf act ur eHo26stpyoby nasREnoRapnes iumy hYiEPHiEof MRERYICSHI VSR8 OF

gl ycerides of Cl2-Cl$ saturated aliphatic acid, in nore detail, Wtepsol H
series (e. §eCWtPepsol H5, H12, H19, H32, H35, H37, H39, H42, HL75 or
H185 Wtepsol Wseries (e. g. Wtepsal_ . , 5), Wtepsol E
seriig 25 (e. g. VWte8§8FgE?§gméf§,e%¥355¥%%§5%§éra$§ égéé S series (e. g.
Wt epsol S52; S55_.or ShH re. incl ] . 1Bhar t; ke £b j ppon
Qls and Fa?gugslf}ersg§§¢§§ Fﬁ%ﬁu%%% uﬁégg%y aghcggﬁggé%%aﬁgnﬁfaﬁ?ﬁﬂed by
Kanegaf uchi - i.cal kYo Yusi Co.; a mxture of nono-,

di and tri-gP§ch%%e§§2$ﬁ%%g-6%3F§§?%?§?ga aliphatic acid, in nore detail,
SB-H, SB-E or SB-AM amdl Rehuded)ierNaRalcantaanebaghuiae by thenkelf ASe) ;
Sapoyer (manufactured by 5 Gattfords Co.; a m xture of nono-, di- and
tri-glyceri gessehtCipvengd ivat Unataed asloupitatbied naciathle momene lddtfai ItheSapoyer
NA, Sapoyer OS, Sapoyer AS, Sapoyer BS, Sapoyer BM or sapoyer DM are

i ncl uded) ; NMespesindaloifn e marsfentt Uneeniiyioby aadi orkdleel aCdlitiyead Xure of
nono-; di- and tri 10 glyceride of Clp-C g saturated aliphatic acid, in
nore det ai | peMasa¢stinaid,nandA praserdbIlRB rapgessdronc? ., RS MBD and
Masaast hal i num 299 are included); or Mgriol 810 or Mgriol 812

( manuf act ur @ U tDEea kit Bedls &Y wed itk f%e B BATH }’g’er"‘i LricdE 2
saturated aliphatic acid, in 15 nore deg§§1 one or nore of them may

|,
opt i onal | y . FEMRREGC Slatd® BFGT S He PR ETY synthetic or totally
synthetic glycerin-ali hatﬁiéerragciod iﬁﬁreé'asaes j ve are
t'he

i'ncor porated). Furthe oS syn iC pro uc?g'sucﬁ s pol yet hyl ene
glycal, or p -g%gttpy_ljggﬁi?ag q@ol LR fiedhelhe thiaseoare used
in a%QanDun&h% o} : fﬁb f%#gﬁiqﬁgged on the total weight of the

the present invention. The viscosity-increasing agent is

any conventional agent which is usually added to give the
viscosity to the liquid and is non-toxic to human beings,
and includes carboxypolfmethylene. The viscosity-

25 increasing agent is used when the lotion with a high
viscosity is desired. The.content of the viscosity-
increasing agent may vary depending on the desired

viscosity of the lotion and preferably ranges from 0.01 to



.mcroorgani snms. T

suppository. To the suppository containing the conpound of the present

i nvention may be added, if necessary, a 25 preservative, a stabilizer, a
surfantant, an aromatric, a pH adjustor or a purified water. The
suppository containing the conpound of the present invention may be in
various fornms such as a rectal - 17 suppository which is solid at the
normal tenperature and nelts at a body t jerature; an ointnment or liguid
enenma whi ch.ca ’%e prepared by dissolving or suspending the conmpound of the
pr esent invgnV?H ‘in aliquid base; a soft 5 capsule for the rectal

admi ni stration; or anchyi geLign Lor chBepteckal dULALIbhARLAN s ThgaEX! ernal

preparation for topical "admnrstra tion e present I nvention can be

used for thgcsREgYRNat eAKLYHiLEeALAERh 96 MakhowsrMefbcakabRdiicatigns. which
10 have been already applied by the oral adm nistration of the conmpound of

the presentoifnyRBt heBiveUsRAg@aedi BAENESHPBLAESEANahNagh8aaEs 8blRenenyar r ow
transpl antation, various autoi mmune di seases or various allergy diseases.
Narel §, theasamméundcebshhe,piesmaty fayeheiroBohaaiphacherladagkogieeal
activities such as i munosuppressive activity or antimcrobial activity and
t heref ore awkiohebunk fhenafhg psedefibronher lbtéahpentichf aseai $haneengo
transplantation or transplantation rejection of organs or tissues (such as
heart, ki dnagenkivercollangngboattedsrow, apbinertipaner eabighex' i ntesti num
tenue, |inb, nuscle, nervus, fatty marrow, duodenum skin or pancreatic
islet, ce||aékenplpnépméiﬁgckeﬁé-piah§paah@atp5nyphgra¢ruqéry8scho§re

di seases by bone_marrow transpl antatign ﬁcwk{n,.autoinnune di seases such as
r heurat oi d BPEERLL FSX &)&t ExPetMEphisOér i ReftitBsHeS©28%Rephrotic syndrone

TRt o AR R LRGSR LA R B - e
nephr oL | ¢ SYBIERIE. (SLER0L 0 RRENEE"E AU SUCED! ] cor e RS Ao

gIoneruloneggrkhgﬁ,fgggdu and infectious diseases caused by pathogenic
e active conpound is al so useful for treating

The lotion which contains the compound of the
present invention can be used by applying tb the affected
15 part of the skin once to several times (e.g. once to four
times) a day. When the lotion has a low viscosity, it
can be applied by filling the composition of the lotion to
a spray vessel and spraying directly to the skin.
In case that the compound of the present
20 - -invention is used in the form of an eye drop or a nasal
drop, the solvent employed includes a sterile distilled
water or, in particular a distilled water for injection.
The concentration of the active compound usually ranges
from 0.01 to 2.0 w/v%, and may be increased or decreased
25 depending on the aim of use.
The .eye drop or a nasal drop which contains the
compound of the present invention further may contain

various additives such as a buffer, an isotonic agent, a



5 inflammtory, proliferative and hyperproliferative skin diseases and

cut aneous nmani festations of immunol ogi callynediated ill nesses such as
psoriasis, psoriatic arthritis, atopic eczema (atopic dermatitis), contact
dermatitis and further eczematous dermatitises, seborrheic dermatitis, v~
10 I'i chen pl anus, penphigus, bul bous penphi goid, epiderno lysis bullosa,
urticaria, angi oedenas, vasculitides,‘eﬂ t femas, cut aneous eosi nophili as,

cne, al [ ta, i hilic f ijtis, d. at L j

par t} cul ar 159 TRG e FRPDY (hePFresant oS f ontPanct E9EaapEsesindlyi
italizi h i the t I ia,

or soni | 6 R & By B sbia AEAET T Fa AT G ol e FPAE e T o,

and/ or a pronotion of i ratLon d j.r . 20 npound of

t he present inventionng-Iﬁgf %rfﬁgg %?QInbﬁtee?éﬁg%%én% %?Ogggﬁfgatory

di seases, fiie LXATL 6g, S@6&LLAIRyatbBER] Ehbsparédiopatbi hpaebgeht | al
v

pneunoni a, and reversible obstructive airways di sease, including conditions

such @s asthuds phaed Ush NGo €8s H1 ORCAL By d As§biepho spleat éLeipsthsBiual | ergic
asthma, intrinsic asthma, extrinsic asthma and dust asthmm, particularly
chronic or hydesgsmt ghesphate (f os Bapapeebutffare(asqhnpoand atiday
hyperreponsi veness), bronchitis and - 19 the like. The conpound of the
present i nveotaoh, naychtsatbebutténl (€og.t sediumgchepateespdjiuny associ at ed
with ischema. 5 The conpound of the present invention is also applied to
certai n eyehydsentds) suzhtastrangubeffert(8; gketarbebhfupcidvipdium
keratitis, vernal conjunctivitis, uveitis associated wth Behcet's disease,
herpetic keb2¥FERES) cot caFetaEpchul §95t 6P phi a2epFiRefFafr&odiumig corneae,

k | euk I hi ' I | erit] b

opht 1 mopat Ryt SEE er e TREPIBREE dPUPhEF abiee T onodin: fe-PeRatoe. compound
f th ' ti ' I I t] ceat |
e e S B s LT G A SN

Chronnes < STOLK) ot g UL cdnEmRE s loR. ehLc e ses ant
Crohn's disease and rtThe jsotonic agent includes a saccharide such as
sorbitol, glucose or mannitol, a polyhydric alcohol such
15 as glycerin or propylene glycol, a salt such as sodium
chloride or borax, or boric acid and the like.

The solubilizing agent includes a non-ionic
surfactant such as polyoxyethylene sorbitan monooleate
(polysorbate 80), polyoxyethylene monostearate, poly-

20 v'ethylene glycol or polyoxyethylene hardened castor oil and
the like.

The preservative includes, for example, a
quaternary ammonium salt such as benzalkonium chloride,
benzethonium chloride or cetyl pyridinium chloride, a

25 parahydroxybenzoic acid ester such as methyl para-
hydroxybenzoate, ethyl parahydroxybenzoate, propyl para-
hydroxybenzoate or butyl parahydroxybenzoate, benzyl

alcohol, phenethyl alcohol, sorbic acid or a salt thereof,



ul cerative colitis) necrotizing enterocolitis), or 20 ,intestinal |esions
associated with thermal burns. Further, the conpound of the present
i'nvention is also useful for treating or preventing renal diseases
i-ncluding interstitial nephritis, Goodpasture's syndrone, henolytic uremc
syndronme and di abetic ne~hropathy; 25 nervous di seases selected from
multiple nyositis, Guillain-Barre synd?dH%f‘aniere's di sease and radiculo

ultiple myositis, n-Barre syndrde.” heniere's disease a
(i sonser nohBHNErHEREas 60 PREPYAFAG oy pecy i SeRy3E08RErp e BERY ey act

anem a, hypﬁg&ggghcOgnﬁgkgglbgkggghhic t hr onbocyt openi ¢ pur pura, autoi mmune
u

henol ytic ahem a, agra ytosI's "and aneryt hropl asi a; bone di seases

| nol uding ost eopor osi ghe! 63BLb3LRLY ; AL3gATEA! BELHHI BlcIugaEGoidasi o,

fibroid lung and idiopathic interstitial pnelnoni a; I seases including

der mat onyoskkhfipl¥i,t bbugﬂiﬁyhg?&kgliﬁ@ﬂbDYB’?!_iﬁoié?léﬁﬁﬂz[L§e_lleb§é|,! ergic
sensitivity and cutaneous T cell |ynphoma; circulatory diseases including
arterfoscl engarsxypedbbylcellwlodl, pakyhyleellitosedoradaddypyopgndosi s;
col | agen di sease i1 ncluding scleroderna, Wgener's granul oma and Sjogren’
syndrone; adepbgilsgléodpbrephbli cathsgymetbylpeliodlontabrdaseade; nephrotic
syndrone; henolytic urem c syndrone; and nuscul ar dystrophy. 15 Further,

t he conpounthefepfie present invention is indicated in the treatnent of"

di seases including intestinal inflammtions or allergies such as Coeliac
di sease, proctitis, e88Pn6pRLRténgasdseBEniBeivdes dhsedéymosastatroRri s

di sease or ulcerative colitis; and 20 -food related allergic di seases which
have synpt offaFFiCnifitfedPdt FBR fifBte from the gastrointestinal tract, for

Cvehton 8 S0 has i 98P PEGBHIRAEPRg AL ROFEyRRRBP BRI GEL FVRPSorn pr omt | ng

£o,"Yber by aRdabuer B S5uRoRLcPSRBhor LR Bt oLgiobleX gty

di seases (€gofium RPALBkEqBY BHEOUBSuhI ¥FarOk$E85Soh NahUEL RS AYLE BRUNE
sodium bicarbonate and the like.

The aromatic includes'l-menthol, borneol, a

15 camphor (e.g. dl-camphor) or eucalyptus oil and the like.

The eye drop which contains the compound of the
present invention may be usually adjusted to about 4.0 to
about 8.5 of pH, and the nasal drop to about 4.0 to about
8.5 of pH.

20 . The eye drop may contain the compound of the
present invention in a sufficient amount to be able to
effectively prevent the eye inflammation, which may vary
depending on the symptom or the sort of inflammation, and
usually ranges from about 5.0 to about 1,000 pg for one

25 administration. It may be administered once to several
times (e.g. once to four times) a day.

The aerosol containing the compound of the

present invention means a pharmaceutical preparation which



- 21 hepatitis, primary biliary cirrhosis and sclerosing cholangitis),
partial liver resection, acute liver necrosis (e. g. necrosis caused by
t'oxins, viral hepatitis, shock or anoxia), B-virus hepatitis, non-Anon-B
hepatitis 5 and cirrhosis. The conpound of the present invention is also
i ndi cated for use as antim crobial agents, and thus may be used in the
treatnent of di seases caused by pathogeﬁlc'hicroorganisns and the like. i
10 Furt her, €,.6co of .t p Nt el j C iQ the
prevention O%RtP%ag%§H ggfg%apﬁenggﬁg guﬁ%§Q£gggFtﬁ?iF§§g§§gglgld05|s

ful m nant thth&bﬁup§h¥ Emeﬁeﬁsixﬂdaenehepeékybarceagauaal§51§ehaet s

di sease, systemc us erythematosus, endocrine opthal nopat hy,
progressive §¥§Eﬁ%bco§cheﬂgﬁh§d ghxedrcebRpebt¥edt hasueidisgasg, taartitis
~syndr one, V@gener s gramul omat asi's, active chronic hepatitis, Evans
syndrone, pebhhengeksseli dropabherhypepanat hyrhedaeppsdldcaanbei sease
(aut oi mune adrenalitis), autoinmune orchitis, autoinmune oophoritis, 20
- col dshemagpgkapamed, bpadaxgsimlingokttdeheamgbobhdnafi ahepprasentus anem a,
adult T cell |eukem a, autoimrune atrophic gastritis, |lupoid hepatitis,

t ubul oi nt er $niven&lionephr at dé stiddbdawetiernephdi t LE, nanpesavyhi c | at er al
sclerosis, rheumatic fever, postnyocardial infarction 25 syndrone and
synpathetlcdéﬁﬁpﬁﬁﬂﬁgtpg sNEpendéng the eohpbinn &n the Eﬁ@§ent i nvention
can be used |n conbination with other imunosup sant (s), . steroids)
(pr edni sol oRRLURELAGIPEcBRRSsBASREPTIVE EgceéﬁiégéPﬁaéaﬁBt ﬁ?dPBQBPUlsone
and the like onst eroi dal anti -inf

|nnunosuppr8é§an% PrEFEFPEY i & 8&P9|Eb?gn$99££Y80§88hf?8nP ZQBHPSﬁPFne,
breqybnar s89' lg8§t¥§pgrgﬂg Onéd”LEBCgb'Qﬁd 88pQ899kﬁ§dclosel

2- nDrphorlnoet osporin,, "tacr I mus nono ate §est

Mbde for Ca&&xhng QuﬁvghsnhnxsmbkgesIns %HE'B%bgelﬁgﬂE”aC%HE'5%68%4&”p|e$

are illustrative of the present "1 nvent ron Phar naceuti cal reparation

1 2- Ami no- 21 64+( 4008kyhBBaNY htetArk) a&ﬁaeﬂ911e8héh:9l 1hydiachkeni-de
(hereunder referred to as conpound {I), 1 g) was dissolved in 19 g of

hydrODhl|lCgEELFQhabbﬁldmdﬁﬁdaeahhﬂgo?énﬁgéé ,andsapekeduwetih f3binr gasg to
prepare a 15 oi ntnent containing S~ Compound (1). Pharnaceuti cal

Pr epar at i onagdComheundoplrgntiogplwasopetédneell with 19 g of plastibase
(gell ed hydrocarbon) in a nortar for about 30 - mnutes to prepare an

oi nt &Bnt cont ai ni ng 5Fhef a€uppolnuagofugtherPhantadsuti calf rgepangti on 3 To

a nelted Wtepsol H15 (72,47 g) at 40C was
- such as l-menthol, a camphor, methyl salicylate and the

like.
The inhalant or spray which contains the
compound of the present invention can be prepared
20 -according to the same methods as those mentioned in
aerosol. An inhaler or a nebulizer can be used for
inhalant and a spraying vessel can be used for spray.
When the compound of the present invention is
used as a suppository, the suppository can be prepared in
25 a conventional manner using a conventional base for the
suppository. The compound of the present invention is
contained in the suppository in an amount sufficient to

exhibit the pharmaceutical effect, which can vary




added Compound (1) (30 ng), and the mixture was stirred to suspend Conpound
{I'). The honobgeneous mi xture was filled 25 in a container at a weight of
725 nmg each to prepare a suppository containing 0.3 ng of Conpound (1) in
725 ng. Pharmaceutical Preparation 4 - To a 70 ml of sterile distilled

wat er was added - 23 0.2 g of polyvinylalcohol and it is dissolved by
heating at 70C with stirring. To the sol'uwtion was suspended honobgeneously

0.1 g of pol,yoxyethyl ene hardened castor oil _6 and _then the m xture was
cooled to rgéﬁ?ggﬁﬂ r 2Putde 89%0°rhEYEBIFAR 8A g@?epaaagﬁtw.?ng of Conpound

() spbace? BeaTpEalymNdcasan RgeRakonqSal 0 of  sodum o by ogen

phosphat e, 8 ht g of benzethoniumchloride to

give a solution. To t ﬁes%%ggiggrwggﬁgggﬁgo?%fg%hgggié%%%ggq water to

prepare an eye drop 10 contalning t vol unme of 100 m .

Phar maceuti ¢ rati 5 .l ri di; k! t gl ywere
added 0.4 gggkeggﬁggugg ?Pf,CéagégtgbnggdPéhgéi%ﬁgt%?E%P?gg g? Eéﬁysorbate

80, 256 g ohngl ¥aer kRoaNdndnBA7 agdolcgathenzetioni HE shekkded13ndota t he
sol ution obtai ned was added sterile distilled water to prepare a nasal drop

cont ai ni ng 6aapouAdtok) oin ,acbdtan wekdneief, 300 #romPhaesmcetthcal
Preparation 6 To 100 ng of Conpound (lI) were added 1 m of 20 . 'isopropyl
nyri st at e agdrd,ntachoevthdnobeatt tadivtwenperat taélbw,pwepdr ¢adlbst,i on
cont ai ning 2~ of Conpound (1). Industrial Applicability The external
prepar at i onteshiai trAdowhe squapenrdoof at hargeaseneilnvent Péd poda fagef ul
topical preparation for 25 inhibiting the rejection reactions at organ or
bone narromﬁFPﬁn@&P&ﬁﬁétﬁ@ﬁhoﬁstVé&?&h@evh@haﬁ?oﬁﬁﬁﬁnﬁaﬁﬁ§é&§esS@ﬂl |l ergic
diSegses. - 2% ,CLALMS 1. An external Erg aratign i,ch contains 2

am no?2- ( 2- PATBEEYPphedfiiet RAFPAEdPandeRYIrarst SAN]LpRaPFasedtCOR |y
acceptabl e acid addition salt hhﬁr%of ai]S an acgive ingreqLientb 2.s The
external pr 8par afi BA*a§UePaPRedOTRY8 Jthy 1 CRANERPRS YRR 1t KELASFMPSFSa

formul ation gel g t?%n%ﬁ?ﬁ‘aBr°%”§E§@Ealﬁypggkﬁhe%ikiBE”@BEal%X'Pti°“1 a

pl aster, a .~"cataplasny dn €ye drop, an‘eye ol ntnent, a suppository, a
synthetic glycerin aliphatic acid ester such as mono, di
or triglyceride of a middle or higher aliphatic acid such

15 as a straight-chain saturated aliphatic acid (e.g. lauric

acid, myristic acid, palmitic acid or stearic acid), or a
straight-chain unsaturated aliphatic acid (e.g. oleic
acid, linoleic acid or linclenic acid). The commercially
available products are exemplified Witepsol [manufactured

20 by Dynamitnobel Co.; a mixture of mono-, di- and tri-

glycerides of C,,-C;4 saturated aliphatic acid, in more

detail, Witepsol H series (e.g. Witepsol H5, H12, H19,
H32, H35, H37, H39, H42, H175 or H185), Witepsol W series
(e.g. Witepsol W25, W31, W35 or'W45), Witepsol E series
25 (e.g. Witepsol E75, E76, E79 or EB85) or Witepsbl S series
(e.g. Witepsol 852, S55 or S58) are included]; Pharmasoi
(manufactured by Nippon Oils and Fats Co.); Isocacao

(manufactured by Kao Co.); SB (manufactured by Kanegafuchi



10 foment ati on, an inhalant, a spray, an aerosol, a paint, a nasal drop, a
cream a tape and a patch. 3. The external preparation as clained in Caim
1 which is in the formof an ointnent containing D.0O1 to 10 w w- of the
active conmpound. 15 4. The external preparation as clainmed in Caim3 which
further contains a solubilizing and adsqQrptive accelerating agent. 5. The
external preparation as clainmed in a & Pl which is in the formof a lotion

containing Q.01 to 10 20 ~w w-~, of %ﬁe.a tive conpound. g. The external
prepar ati on et ey i?ln(g T3S WhPth ‘?Uft%é?{%}h’f%i%_ BRI Ubt 7 zi ng and
adsor pt1ve BeeeLelall DRSO - of - ¢ TG EXLELNaL BheRRE BhLRR A cthal aRd | D

Caim25 1 or m oatanyé“drop of a rop cdnfai ni ng

ciaimod i n RV AU AH CHOVE) rSPRE Por Aok o Gt BEOTCCAh | NRAF AL or a

TR he tor nfiandeag SRSt S RaRE TR AL CPaB o SRR A R v compound

per e uni . . _ . . -

On R AA GatOPeEss co ;2 ARETURE OB WO BT AR KR I WA 2 -
Cl}xsnid_Zh99h§%%Qg%c@h%ﬁkﬁ%beahqabﬁakqalgahaal@ﬁ]ﬁ@keah@ahgaLca]ca]ca]ca]c
a]ca]ca]ca]ca]éh cdfcalcalcRa]Jcajc<al $ Q 7k, ] =

Sapoyer NA, Sapoyer 0S, Sapoyer AS, Sapoyer BS, SapoYer BM
or sapoyer DM are included); Masaesthalinum (manufactured
by Dynamitnobel Co.; a mixture of mono-, di- and tri-

10 glyceride of C,4-C;g saturated aliphatic acid, in more
detail, Masaesthalinum A, AB, B, BB, BC, BCF, C, D, E or
BD and Masaasthalinum 299 are included); or Migriol 810 or
Migriol 812 (manufactured by Dynamitnobel Co.; a mixture
of triglycerides of Cg-Cj, saturated aliphatic acid, in

15 more detail, one or more of them may optionally be
incorporated when the partially synthetic or totally
synthetic glycerin aliphatic acid ester as mentioned above
are incorporated). Further, other synthetic products such
as polyethylene glycol or polyoxyethylene alcohol can be

20 .exemplified. The bases are used in an amount of 25 to
99.9 % by weight based on the total weight of the
suppository. |

To the suppository containing the compound of

the present invention may be added, if necessary, a

25 preservative, a stabilizer, a surfantant, an aromatric, a
pH adjustor or a purified water.

The suppository containing the compound of the

present invention may be in various forms such as a rectal
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19A& () 10&@5&%,3ff %gf?'ilver, lung, bone marrow, cornea, pancreas,

20 "intestinum tenue, limb, muscle, nervus, fatty marrow,
duodenum, skin or pancreatic islet cell etc., including
xeno-transplantation), graft-versus—host diseases by bone
marrow transplantation (GvHD), autoimmune diseases such as
rheumatoid arthritis, systemic lupus erythematosus,

25 nephrotic syndrome lupus, Hashimoto’s thyroiditis,
multiple sclerosis, myasthenia gravis, type I diabetes
mellitus, type II adult onset diabetes mellitus, uveitis,

nephrotic syndrome, steroid-dependent and steroid-
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inflammatory, prollferatlve and hyperproliferative skin
diseases and cutaneous manifestations of immunologically-
mediated illnesses such as psoriasis, psoriatic arthritis,
atopic eczema (atopic dermatitis), contact dermatitis and
further eczematous dermatitises, seborrheic dermatitis,

<10 lichen planus, pemphigus, bullous pemphigoid, epidermo-
lysis bullosa, urticaria, angioedemas, vasculitides,
erythemas, cutaneous eosinophilias, acne, alopecia(areata,
eosinophilic fasciitis, and atherosclerosis.

More particularly, the compound of the present

15 invention is useful in hair revitalizing, such as in the
treatment of female or male pattern alopecia, or senile
alopecia, by providing epilation prevention, hair
germination, and/or a promotion of hair generation and

. hair growth.

20 - The compound of the présent invention is further
useful in the treatment of respiratory diseases, for
example, sarcoidosis, fibroid lung, idiopathic
interstitial pneumonia, and reversible obstructive airways
disease, including conditions such as asthma, including

25 bronchial asthma, infantile asthma, allergic asthma,
intrinsic asthma, extrinsic asthma and dust asthma,
particularly chronic or inveterate asthma (for example

late asthma and airway hyperreponsiveness), bronchitis and-
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5 The compound of the present invention is also
applied to certain eye diseases such as conjunctivitis,
keratoconjunctivitis, keratitis, vernal conjunctivitis,
uveitis associated with Behcet’s disease, herpetic
keratitis, conical cornea, dystorphia epithelialis

10 corneae, keratoleukoma, ocular pemphigus, Mooren'’s ulcer,
» scleritis, Graves’ ophthalmopathy, severe intraocular
inflammation and the like.
The compound of the present invention is also
useful for preventing or treating inflammation of mucosa
15 or blood vessels (such as leukotriene B4-mediated
diseases, gastric ulcers, vascular damage caused by
ischemic diseases and thrombosis, ischemic bowel disease,
inflammatory bowel disease (e.g. Crohn'’s disease and
ulcerative colitis) necrotizing enterocolitis), or
20 -intestinal lesions associated with thermal burns.
Further, the compound of the present invention
is also useful for treating or preventing renal diseases
including interstitial nephritis, Goodpasture’s syndrome,
hemolytic uremic syndrome and diabetic nephropathy;
25 nervous diseases selected from multiple myositis,
Guillain-Barre syndrome, Meniere’s disease and radiculo-
pathy; endocrine diseases including hyperthyroidism and

Basedow’s disease; hematic diseases including pure red
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"109BB&’ () - CBAXRAGALA; AsRAAUTIskases including dermatomyositis,
vitiligo vulgaris, ichthyosis vulgaris, photoallergic
sensitivity and cutaneous T cell lymphoma; circulatory
diseases including arteriosclerosis, aortitis, |

10 polyarteritis nodosa and myocardosis; collagen disease
including scleroderma, Wegener’'s granuloma and Sjogren’
syndrome; adiposis; eosinophilic fasciitis; periodontal
disease; nephrotic syndrome; hemolytic uremic syndrome;
and muscular dystrophy.

15 Further, the compound of the present invention
is indicated in the treatment of diseases including
intestinal inflammations or allergies such as Coeliac
disease, proctitis, eosinophilic gastroenteritis,
mastocytosis, Crohn’s disease or ulcerativé colitis; and

20 -food related allergic diseases which have symptomatic
manifestation remote from the gastrointestinal tract, for
example migraine, rhinitis and eczema.

The compound of the present invention also has
liver regenerating activity and/or activity in promoting

25 hypertrophy and hyperplasia of hepatocytes. Therefore,
they are useful for the treatment and prevention of

hepatic diseases such as immunogenic diseases (e.qg.

chronic autoimmune liver diseases including autoimmune
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5 and cirrhosis.

The compound of the present invention is also
indicated for use as antimicrobial agents, and thus may be
used in the treatment of diseases caused by pathogenic
microorganisms and the like.

10 v ' Further, the compound of the present invention

- can -be used in the prevention or treatment of malignant
rheumatoid arthritis, amyloidosis, fulminant hepatitis,
Shy-Drager syndrome, pustular psoriasis, Behcet’s disease,
systemic lupus erythematosus, endocrine opthalmopathy,

15 progressive.systemic sclerosis, mixed connective tissue
disease, aortitis syndrome, Wegener'’s gramulomatosis,
active chronic hepatitis, Evans syndrome, pollinosis,
idiopathic hypoparathyroidism, Addison disease (autoimmune
adrenalitis), autoimmune orchitis, autoimmune oophoritis,

20 -cold hemagglutinin, paroxysmal cold hemoglobinuria,
pernicious anemia, adult T cell leukemia, autoimmune
atrophic gastritis, lupoid hepatitis, tubulointerstitial
nephritis, membranous nephritis, amyotrophic lateral
sclerosis, rheumatic fever, postmyocardial infarction.

25 syndrome and sympathetic ophthalmitis.

Moreover, the compound of the present invention

can be used in combination with other immunosuppres-

sant(s), steroid(s) (prednisolone, methylprednisolone,
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5 mizoribine, mycophenolate 2-morphorincethyl, cyclosporin,
rapamycin, tacrolimus monohydrate.
Best Mode for Carrying Out the Invention
The following pharmaceutical examples are
illustrative of the present invention.
10 Pharmaceutical Preparation 1
2-Amino-2-(2~(4-~octylphenyl)ethyl)propane-~1, 3-
diol hydrochloride (hereunder referred to as compound (I),
1 g) was dissolved in 19 g of hydrophilic petrolatum under
heating at 60°C, and cooled with stirring to prepare a
15 oinﬁment containing 5% of Compound (I).
Pharmaceutical Preparation 2
Compound (I) (1 g) was mixed well with 19 g of
plastibase (gelled hydrocarbon) in a mortar for about Bd
minutes to prepare an ointment containing 5% of Compound
20 (1),
" Pharmaceutical Preparation 3
To a melted Witepsol H15 (72.47 g) at 40°C was
added Compound (I) (30 mg), and the mixture was stirred to
suspend Compound (I). The homogeneous mixture was filled
25 in a container at a weight of 725 mg each to prepare a
suppository containing 0.3 mg of Compound (I) in 725 mg.
Pharmaceutical Preparation 4

To a 70 ml of sterile distilled water was added
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disodium hydrogen phosphate, 0.1 g of sodium dihydrogen
phosphate, 0.8 g of sodium chloride and 0.007 g of
benzethonium chloride to give a solution. To the solution
was added sterile distilled water to prepare an eye drop
10 containing €ompound (I) in a total volume of 100 ml.
Pharmaceutical Preparation 5
To 70 ml of sterile distilled water were added
0.4 g of Compound (I), 0.2 g of sodium citrate, 0.1 g of
polysorbate 80, 2.6 g of glycerin and 0.007 g of
15 benzethonium choride, and to the solution obtained was
added sterile distilled water to prepare a nasal drbp
containing Compound (I) in a total volume of 100 ml.
Pharmaceutical Preparation 6
To 100 mg of Compound (I) were added 1 ml of
20 . “isopropyl myristate and 4 ml of ethanol at room tempera-
ture to prepare a lotion containing 2% of Compound (I).
Industrial Applicability
The external preparation containing the compound of
the present invention is a useful topical preparation for
25 inhibiting the rejection reactions at organ or bone marrow

transplantation or treating the autoimmune diseases orx

allergic diseases.
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N cataplasm, an eye drop, an eye ointment, a suppository, a
‘10 fomentation, an inhalant, a spray, an aerosol, a paint, a
nasal drop, a cream, a tape and a patch.
3. The external preparation as claimed in Claim
1 which is in the form of an ointment containing 0.01 to
10 w/w% of the active compound.
15 4. The external preparation as claimed in Claim
3 which further contains a solubilizing and adsorptive
accelerating agent.
5. The external preparation as claimed in Claim
L 1 which is in the form of a lotion containing 0.01 to 10
20 ‘w/w% of the acﬁive compound.
6. The external preparation as claimed in Claim
5 which further contains a solubilizing and adsorptive
accelerating agent.
7. The external preparation as claimed in Claim
25 1 which is in the form oa an eye drop or a nasal drop
containing 0.01 to 2.0 w/v% of the active compound.
8. The external preparation as claimed in Claim

1 which is in the form of an aerosol, an inhalant or a spray.
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