WD 02/ 096419 PCT/ JP02/ 05030 DESCRI PTI ON PHARVACEUTI CAL COWVPGCSI Tl ON
COWPRI SING A TRI CYCLI C COVPOUND FOR THE PREVENTI ON OR TREATMENT OF SKI N
Dl SEASES Wexdwuveab Field This invention relates to a phar maoepoe/eBo
conposition containing tricyclic conpound, said conmposition being stable
and having very satisfactory absorption kinetics and/or a lowirritation
potential. This conposition finds application in the therapy and
prophyl axi s of various diseases of the skin. Background Art The tricyclic
conpound and its pharnmaceutical | YEHEREPT&ONe salt for use in accordance
with this invention, is known to have excell ent inmunosuppressive
activity, antimcrobial activity and other pharmacol ogi cal activities
and, a®HSRNATEUDECAQF camploneTfomr COMPRISINGA R NERMCY ORI CENEIWND OFOR OFE PREEENTION
reacti on8 TREATMENTS pF aa¥Isit hIEASES or gans or tissues, graft-vs.-host

di seases, autoi mune di seases, and infectious diseases [EP-A-0184162,

EP- A- 0323042, etc.]. Particularly, FK506 Substance anmpbng such tricyclic
compoundT¢FRnias i ®hd been shown to be useful for the therapy and

prevention of gyatt; Lol ecthan d i‘a%g?&f t‘a@?&?!né@?e%@iﬁf‘%% %E&pfgféoisﬁlgggm te

excel l ent i mmunosuppressive activit nenti one 8 that
an et hanebnsaliutiront rot yicKE06cSupsthanteskas defdepdsie iiom laetagtd b le

i nflammatory reactions and that FK506 Substance can be provided in the
form of aNFobRIANT VGelY sratal B BSMC PRI TPt hePekigeio CEatdf PE 2

di 5ol 0sug 8,06 31, HpSA0BL RIS Ve L ecoFBuA 04743 28 diasol oses an
application in the therapy and prophylaxis of various

diseases of the skin.

Background Art

The tricyclic compound and its pharmaceutically
acceptable salt for use in accordance with this invention,
is known to have excellent Iimmunosuppressive activity,
antimicrobial activity and other pharmacological activities
and, as such, be of value for the treatment or prevention
of rejection reactions by transplantation of organs or
tissues, graft-vs.-host diseases, autoimmune diseases, and
infectious diseases [EP-A-0184162, EP-A-0323042, etc.].

Particularly, FK506 Substance among such tricyclic
compound (I), which has been shown tobe useful for the therapy
and prevention of graft rejection in organ transplantation
due to its quite excellent immunosuppressive activity.

ItismentionedinEP-A-0315978 that anethanolsolution
of FK506 Substance is effective in arresting inflammatory
reactions and that FK506 Substance can be provided in the
-form of a lotion, a gel or a cream. However, there is no
specific disclosure of such dosage forms.

Meanwhile, EP-A-0474126 discloses an ointment



1 WD 02/ 096419 PCT/JP02/ 05030 conprising FK506 Substance and its anal ogs,
a dissolution/ absorption pronoter added in a sufficient amobunt to

di ssol ve Wepraptdiye conmpound, and an oi nt nent base. Furt haigr/ 09644038894

di scloses a lotion conprising FK506 Substance and its anal ogs, a

di ssol uti on/ absorption pronoter, a liquid base, and, optionally, an

enul sifier and/or a thickener. And further, WO99/55332 discloses a
pharmaceutical conposition conprising macrolide conpound, a

di ssol uti on/ absorption pronoter and a pharmaceutical base, and optionally
a conpatibilizing agent and/or a thickener. Disclosure of Invention The

i nvent orsompriikiied mEnd boRubgdlaored éndeartmsesinaiogsa phar maceuti cal

it ited for the administration of a tricychic. d
opt esert At PO L OP U RHCT & CERHORE SUBLENESa-td: BiGtover b ISAsE f or m

havi ng vesydsabiosfactony ebanad erdmbbaad, Nl Yast abhkilaht 190048,
per cut aneous absorption and/or |ow skin irritation potential. Thus, the
present inventfentepsei M 1 y88P4| stissstosasgeal Lortdpar atpoRré6AHYd si ng t he

tricycl 'ﬁK;ﬁ%”BB%%%Jnoée extgrnal S‘g%g'oc%t,! %”-di's”sé"f&«‘e“9%2%%5,"8%&{855
i nventi on ere i's provi de a pha Ceti Cal conpositiron conprisrng the

tricycligrogereeynd (1jqg0kd bsgharamepubipgaldya BLggphablegnsidifier
nonohydric al cohol fatty acid esters; dibasic acid diesters; |ower
al kyl ene2ie@r B&nat érick@ngrene gl ycol ;

And further, W099/55332 discloses a pharmaceutical
composition comprising macrolide compound, a
dissolution/absorption promoter and a pharmaceutical base,

and optionally a compatibilizing agent and/or a thickener.

Disclosure of Invention

The inventors of this invention explored in earnest
for a pharmaceutical composition suited for the
administration of a tricyclic compound, a representative
of which is FK506 Substance, and discovered a dosage form
havingverysatisfactoryéharacteristics,namelystability,
good percutaneous absorption and/or low skin irritation
potential. Thus, the present invention specifically
relates to a gel preparation comprising the tricyclic

compound for external application.

In accordance with this invention there is provided
a pharmaceutical composition comprising the tricyclic
compound (I) or its pharmaceutically acceptable salt;
monohydric alcohol fatty acid esters;
dibasic acid diesters;
lower alkylene carbonates;

butylene glycol;



2 WD 02/ 096419 PCT/ JP02/ 05030 diethylene glycol nono(lower)al kyl ethers;
and thickeners. An exanple of the tricyclic conpound of the follow ng
formul a (Wo @amehie exenplified. Rz4 R6 RR2 R2 5 Y R19 R meh/tro2/0508H2) n O
R3 R23 RBRA ORI4 OX(T) RO 15 R18 O OR17 ORL6 (wherein each of

adj acent pairs of RL and R2, R3 and R4 and R5 and R6 independently (a) is
two adj acent hydrogen atons, but R2 may also be an al kyl group or (b) may
form anot her bond forned between the carbon atons to which they are
attached; R7 is a hydrogen atom a hydroxy group, a protected hydroxy
group, or an al koxy group, or an oxo group together wth Rl; R8 and R9 are
i ndepend&ht t §yachydrogero it Boner (o hmgar axydr siierR10an$! a hydr ogen at om
an aIkth I OWR 3 al kyl group substituted by one or nore hydroxy groups,
an al keny group, ‘an al kenyl group substituted by one or nore

An example of the tricyclic compound of the following

formula (I) can be exemplified.

(wherein each of adjacent pairs of R' and R?, R’ and R‘ ,
and R®> and R® independently
(a) is two adjacent hydrogen atoms, but R® may also
be an alkyl group or
(b) may form another bond formed between the carbon
atoms to which they are attached;

R’ is a hydrogen atom, a hydroxy group, a protected hydroxy
group, or an alkoxy group, or an oxo group together
with RY;

Rganngareindependentlyeahydrogenatom«nfahydroxygroup;

R is a hydrogen atom, an alkyl group, an alkyl group
substituted by one or more hydroxy groups, an alkenyl

group, an alkenyl group substituted by one or more



3 WD 02/096419 PCT/JP02/ 05030 hydroxy groups, or an al kyl group
substituted by an oxo group; X is an oxo group, (a hydrogen atomand a

hydr oxy ogwerR)ossd1&8 hydrogen atom and a hydrogen aton), or m18/POYHS030
represented by the formula -CH20O-; Y is an oxo group, (a hydrogen atom and

a hydroxy group), (a hydrogen atom and a hydrogen aton), or a group
represented by the formula N-NR11R12 or N-OR13; Rl11l and Rl12 are

i ndependently a hydrogen atom an al kyl group, an aryl group or a tosyl
group; R13, R14, R15, R16, R17, R18, R19, R22 and R23 are independently a
hydrogen atom or an al kyl group; R24 is an optionally substituted ring
syst em whi ch niaydcortyaigrowpe, oprnmane alétyelr oat ome ; snbiss idmtied dgeranf 1 or
2, and in addition to the above definitions, Y, RLO and R23, together wth
the carbon at of8°t §WHikth they are attached, nmay represent a saturated or

unsat ur ag efds 531 0b 8- FRMES ed( Qi hyagee rSWH A aRRdAOR y@XHEEN LNk Ni Ng
heterocyclic ring optionally substituted by one or nore groups sel ected
fromthe group(acoysimsigery afoan aalkyd , hadhpdeoxyatam) al Roxy, grdbanzyl, a

group of the fornula -CH2Se H5 and. an_al kyl substituted by one or
nore hydroxy gfB8p§> q?“ie?&ﬁ?@@%ﬁgnﬂgéﬁainaﬁﬁé dbove general formula (1)

and the spesi fhcoand gpiafel red pyamples thesgoinare HQWroSé.Splj@dl@@) and set
forth in detail. The term"lower™ neans, unless otherw se indicated, a
group having 1(2o Bydappgem attopms. and a hydrogen atom), or a group

represented by the formula N-NR''R'? or N-OR'?;
R'! and R'? are independently a hydrogen atom, an alkyl group,
an aryl group or a tosyl group;
r'3, RrR', RrR'®, R'®, R?'7, R'®, R!Y, R?2 and R?? are independently
a hydrogen atom or an alkyl group:;
R*? is an optionally substituted ring systemwhich may contain
one or more heteroatoms;
n is an integer of 1 or 2; and
in addition to the above definitions, Y, R'® and R?3, together
withthecarbonatomstowhichtheyareattached,mayrepresent
a saturated or unsaturated 5- or 6-membered nitrogen, sulfur
and/or oxygen containing heterocyclic ring optionally
substituted by one or more groups selected from the group
consisting of an alkyl, a hydroxy, an alkoxy, a benzyl, a
group of the formula -CH,Se (C¢Hs), and an alkyl substituted

by one or more hydroxy groups.

The definitions used in the above general formula (I)
and the specific and preferred examples thereof are now
explained and set forth in detail.

The term "lower" means, unless otherwise indicated,
a group having 1 to 6 carbon atoms.

Preferable examples of the "alkyl groups" and an alkyl



Preferabl e exanples of the "al kyl groups” and an al kyl 4 WD 02/096419
PCT/ JP02/ 05030 noiety of the "al koxy group” include a straight or branched

chai n al i plpdioediydr ocar bon resi due, for exanple, a | ower pa@alipdbo@s®OUP such
as nethyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl, neopentyl
and hexyl. Preferable exanples of the "al kenyl groups” include a straight
or branched chain aliphatic hydrocarbon residue having one doubl e-bond,
for exanple, a |lower al kenyl group such as vinyl, propenyl (e.g., allyl
group), butenyl, nethyl propenyl, pentenyl and hexenyl. Preferable exanples
of the "aryl groups" includephenyl, tolyl, xnyI, cunenyl, mesityl and
napht hyImoPeEfyeoﬁbttleep‘r“@lkobciyvgr@mcpu’pirﬂcriudﬂa ' pltataeiciled dwdbm@@ch@doups"

and the " rotec ed_ami no" are 1- (I ower Ith r)al roup
Such as ST Siien APKAL i GHET RGF2g 6T T AL §e ot P ?ﬁ%ﬁwa Vo

et hyl t hi ope{hy, ro@gscsqy&ﬁ hionethw 1, e‘t%%r ogxlowlon&ts ;bfiylﬁﬂyﬁet hyl,
i sobut yl t hi onet hyl hexylthlonethy etc nore pre era y ClL -

aIkyIthloﬂebhywlgrQUthmﬁstrmmnﬁ@n%%lyanéth&ﬂfﬁhonethyl group;
trisubstitute oup_such.as a_tri (l,ower) alkylsilyl, (e.g,

e mechyl st |y1 P e EEERS BELER; B St 1At BERyR et AF Pyl
tri-ter tabsm/ﬁghyl or€beankhdd lcoweim Qa'lk:i&ﬁh&lt@&yﬂ@ﬁkb'ca&%dh residue
met hyl di phenyl silyl, ethyldiphenylsilyl, propyldi phenylsilyl,

tert - butyruiphenpk dpm@lle@@@nsﬂ fﬁﬁr@Xpm@fl@nal@I yowreur (a@ﬂce(mal A KB |yl
group angucgl C”xﬁ'%yid'ghe%ﬂ ]!y% 9&99p31QE%P L uS ?b%$tenyl,
methylpropenyl, pentenyl and hexenyl.

Preferable examples of the "aryl groups" include phenyl,
tolyl, xylyl, cumenyl, mesityl and naphthyl.

Preferable protective groups in the "protected hydroxy
groups" and the “protected amino” are 1-(lower alkylthio) -
(lower)alkyl group such as a lower alkylthiomethyl group
(e.g., methylthiomethyl, ethylthiomethyl, propylthiomethyl,
isopropylthiomethyl, butylthiomethyl, isobutylthiomethyl,
hexylthiomethyl, etc.), more preferably C; —-C4
alkylthiomethyl group, most preferably methylthiomethyl
group;

trisubstituted silyl group such as a
tri(lower)alkylsilyl (e.g., trimethylsilyl, triethylsilyl,
tributylsilyl, tert-butyldimethylsilyl,
tri-tert-butylsilyl, etc.) or lower alkyl-diarylsilyl (e.g.,
methyldiphenylsilyl, ethyldiphenylsilyl,
propyldiphenylsilyl, tert-butyldiphenyl-
silyl,étc.),morepreferablytri(Cy{h)alkylsilylgroupand
C;-C4 alkyldiphenylsilyl group, most preferably
tert-butyldimethylsilyl group and tert-butyldiphenylsilyl
group; and an acyl group such as an aliphatic, aromatic acyl

group or an aliphatic acyl group substituted by an aromatic



tert-butyldinmethylsilyl group and tert-butyl di phenylsilyl group; and an
acyl group such as an aliphatic, aromatic acyl group or an aliphatic acyl
group subgig dubedoby an aromatic 5 WO 02/ 096419 PCT/ JP02/ GR3fPo2/68094!P,

whi ch are derived froma carboxylic acid, sulfonic acid or carbam c acid.
Exanpl es of the aliphatic acyl groups include a | ower al kanoyl group
optionally having one or nore suitable substituents such as carboxy, e.g.,
formyl, acetyl, propionyl, butyryl, isobutyryl, valeryl, isovaleryl,

pi val oyl , hexanoyl, carboxyacetyl, carboxypropionyl, carboxybutyryl,

car boxyhexanoyl, etc.; a cyclo(l ower)al koxy(l ower)al kanoyl group optionally
havi ng oseocop ,nwhe cduidabl éesubsd tfuem s suctbesylowercdldkylsul gogic

cycl opropyl gxyacet yl,, cycl obutyl oxypropi onyl, cycl oheptyl oxybutyryl,
nenthylogéégePﬁlf“%H%ﬂW%§I5§§ﬁ¥bpionyl, nent hyl oxybut yryl ,

nment hyl oxypent @pamb ethyhexyhexanavlc £f£1 g@usdmher sdkf anybygroup; or
a | ower al kyl carbanoyl group having one or nore suitable substituents such

as car boxykaooygr diretedopdrisoxel 1 ¥ ohagtagplagie or more suitable

carbo | ower ).al kyl.car ba |_ gro e.g., carb nmet hyl carb |,
carboiié%ﬁ?%gé% 5%%%?,Sugg¥ 6%jﬁ$§%§?¥gr§aﬁbyl, %a?ggxzﬁﬁ?§5£g?%annyl,

car boxypgabpli earbgmyh y@@uboxymlytyagnammeﬁw, ) isovaleryl,
tri-(lower)al kylsilyl(lower) alkoxycar onyI(Iomer%aIkyIc ar banmoyl group

(e.g., tPifetieylsi |IReHRRNRONYCaFDINGKERRGIYArbhapyPoxypropionyl,

trimethyl sihyletNaxyear bonyl Rl opyl §8LRBTAY e tc. ;
a cyclo(lower)alkoxy(lower)alkanoyl group optionally
having one or more suitable substituents such as lower alkyl,
e.g., cyclopropyloxyacetyl, cyclobutyloxypropionyl,
cycloheptyloxybutyryl, menthyloxyacetyl,
menthyloxypropionyl, menthyloxybutyryl,
menthyloxypentanoyl, menthyloxyhexanoyl, etc.; a
camphorsulfonyl group; or a lower alkylcarbamoyl group
having one or more suitable substituents such as carboxy
or protected carboxy, for example,
carboxy(lower)alkylcarbamoyl group (e.g.,
carboxymethylcarbamoyl, carboxyethylcarbamoyl,
carboxypropylcarbamoyl, carboxybutylcarbamoyl,
carboxypentylcarbamoyl, carboxyhexylcarbamoyl, etc.),
tri-(lower)alkylsilyl(lower)alkoxycarbonyl (lower)alkylc
arbamoyl group (e.g.,
trimethylsilylmethoxycarbonylethylcarbamoyl,
trimethylsilylethoxycarbonylpropylcarbamoyl,
triethylsilylethoxycarbonylpropylcarbamoyl,
tert-butyldimethylsilylethoxycarbonylpropylcarbamoyl,
tri-methylsilylpropoxycarbonylbutylcarbamoyl, etc.) andso
on.

Examples of the aromatic acyl groups include an aroyl



triethylsilyl ethoxycarbonyl propyl car banoyl ,
tert-butyl di net hyl silyl ethoxycarbonyl propyl car banoyl ,

tri-nmet hyWs dyopiopoxycar bonyl but yl carbanoyl, etc.) and soct@por/bz03spl es of
the aromatic acyl groups include an aroyl 6 WD 02/096419 PCT/JP02/ 05030

group optionally having one or nore suitable substituents such as nitro,
e.g., benzoyl, toluoyl, xyloyl, naphthoyl, nitrobenzoyl, dinitrobenzoyl,
ni tronapht hoyl, etc.; and an arenesul fonyl group optionally having one or
nore suitable substituents such as hal ogen, e.g., benzenesul fonyl,

t ol uenesul fonyl, xyl enesul fonyl, naphthal enesul fonyl ,

fl uor obenzenesuobftamal thl baohenz emes ulf onyte sbibablienzeresul fwayt s

i odobenzenesul fonyl, etc. Exanples of the aliphatic_acyl groups substituted
by an atoRBtPE HrddiP i rici Yide ?néPg\?ver)toa{'i‘k%%gylxéﬂé’aé'og}a} &Py L havi ng

one or ”Ri%r%%ietr%ﬁl,Sulé\%iitt%ﬁén%gh,a%ﬂtqy@r'iaﬁh@)ém,oretc.; and
trihal o(l ower)al kyl’, e.g., phenylacetyl, phenyl propionyl, phenyl butyryl,
2-trifl von ererhysu 2 foethiogy o2pphenybaeétflyl having one ormore suitable
2-ethyl-2-trifluorometh ny| acetyl ,

| - 2-ph |
2 tril) USBRELIIEDE br BHERy 28 fHEhyP 8Bet 51 9 et OCRBEESHERb & acyl

groups appngchie af o585 d @éne%@ﬁ@ﬁgﬁﬂe EpCAnahkanoyll g50pp, optional |y
havi ng carboxy, cyclo (C5-C6) al koxy (Cl-C4) al kanoyl group having two
(Cl- 4 )flabkpbsratenheudyfoinoal ky¢hhorebgn zanphot Senfyany| group,

cor b0y (LRSIt aTR, 0T eug L LR p Sl (e

havi ng one Examples of the aliphatic acyl groups substituted by
anaromaticgroupincludear (lower)alkanoyl groupoptionally
having one ocr more suitable substituents such as lower alkoxy
or trihalo(lower)alkyl, e.g., phenylacetyl,
phenylpropionyl, phenylbutyryl,
2-trifluoromethyl-2-methoxy-2-phenylacetyl,
2—-ethyl-2-trifluoromethyl-2-phenylacetyl,
2-trifluoromethyl-2-propoxy-2-phenylacetyl, etc.

More preferable acyl groups among the aforesaid acyl
groups are C;-C4 alkanoyl group optionally having carboxy,
cyclo (Cs—-Cg)alkoxy (Ci-Cy)alkanoyl group having two (C;-Cy)
alkyls at the cycloalkyl moiety, camphorsulfonyl group,
carboxy- (Ci—-Cy)alkylcarbamoyl group,
tri(Ci-Cq)alkylsilyl (Ci-Cq)alkoxycarbonyl (Ci—Cq) -
alkylcarbamoyl group, benzoyl group optionally having one
or two nitro groups, benzenesulfonyl group having halogen,
or phenyl (C;-C4)alkanoyl group having C;-C4 alkoxy and
trihalo(C;-C4)alkyl group. Amongthese, themost preferable
ones are acetyl, carboxypropionyl, menthyloxyacetyl,
camphorsulfonyl, benzoyl, nitrobenzoyl, dinitrobenzoyl,
iodobenzenesulfonyl and

2~trifluoromethyl-2-methoxy-2-phenylacetyl.



or two nitro groups, benzenesul fonyl group having hal ogen, or phenyl
(C1-4) al kanoyl group having Cl-C4 al koxy and trihalo (Cl-C4) alkyl

group. Amyanaooese, the nost preferable ones are acetyl, ianjroxypsepi onyl ,
ment hyl oxyacetyl, canphorsul fonyl, benzoyl, nitrobenzoyl, dinitrobenzoyl,

i odobenzenesul fonyl and 2-trifl uoronethyl -2-net hoxy-2-phenyl acetyl. 7 WO
02/ 096419 PCT/JP02/ 05030 Preferable exanples of the "5- or 6-nenbered
nitrogen, sulfur and/or oxygen containing heterocyclic ring" include a
pyrrolyl group and a tetrahydrofuryl group. R24 is an optionally
substituted ring systemwhich may contain one or nore heteroatons,

Pr ef er abl e R24Pnayelebloyekefh €A altkiyhedt ot optimemndd ¢ ye danvittp sem t abl e

substi tuen and the follow ng gnes can be _exenplified. ;
30 dl - oXOLEPE BRAIT BRI (LY B 32 Fo8- DS RS Sl oo & U FASwhi ch

R20 is hé(dﬁ%léol% ahkoxy 9neUR: Bk PXA AR ry PI gRouglH2OCH2CH2OCH3
group, and droxy, -OCN, an al koxy group, a het er oaryl oxy which

may be substR%%tl@d&tIy olui table ysehdtsttivent sd tingr SB{St’CeEtm adol gh mag
am nooxat 16ty HIF a3t dBoBrols L 00T Yoy (HIGRaFBBASI iy, modr o
R25R26 CHORE o (I %Phyﬁz%ﬁoﬁgp%%@ﬂ@hbll@r ot £t gd Bmdrt@Me or protected
am no, and R26 i s hydrogen or ,
substituents, and the following ones can be exemplified.
(a) a 3,4-di-oxo-cyclohexyl group;
(b) a 3-R?*°-4-R?'-cyclohexyl group,
in which R?*® is hydroxy, an alkoxy group, an oxo group,
or a —-0CH,OCH,CH,0CH3; group, and
R*' is hydroxy, -OCN, an alkoxy group, a
heteroaryloxy which may be substituted by
suitable substituents, 1- or 2-tetrazolyl,
a ~OCH,0OCH,CH,0CH3 group, a protected hydroxy
group, chloro, bromo, iodo, aminooxalyloxy,
an azido group, p-tolyloxythiocarbonyloxy,
or R?*’R?*®cHCOO-,
inwhich R?®’is optionally protected hydroxy
or protected amino, and
R?® is hydrogen or methyl, or
R?® and R?! together form an oxygen atom in an epoxide
ring; or
(c) cyclopentyl group substituted by methoxymethyl,
optionally protected hydroxymethyl, acyloxymethyl
(in which the acyl moiety optionally contains either
a dimethylamino group which may be quaternized, or
a carboxy group which may be esterified), one or more
amino and/or hydroxy groups which may be protected,

or aminooxalyloxymethyl. A preferred example is a



R20 and R21 together form an oxygen atomin an epoxide ring; or (c)
cycl opentyl group substituted by nethoxynmethyl, optionally protected

hydr oxymeayd2o0eay! oxynet hyl  (in which the acyl noi ety opidepabbioseont ai ns
either a dinethylam no group which nay be quaternized, or a carboxy group

whi ch may be esterified) , one or nore am no and/or hydroxy groups which
may be protected, or am nooxal yl oxynethyl. A preferred exanple is a 8 WD
02/ 096419 PCT/ JP02/ 05030 2-formyl-cyclopentyl group. "A heteroaryl which
may be substituted by suitable substituents” noiety of the "heteroaryl oxy
whi ch may be substituted by suitable substituents” nmay be the ones
exenplified for Rifwfmyhecyonpmart vl theufor nul a of EP-A-532,088, with
preference given to 1-hydroxyethylindol -5-yl, the disclosure of which is
i ncorporated herein by reference. The ticyclic conpounds (1) and its

pharmaceuticalvy naceepfable sRLERS ala U | BuBsEardanc® Mt But hiapiidvention
are well known to have excellent inmunosuppressive activity, antimcrobial
activi t ysahdtothven tpharmaseltogical tlaet i petieas a anbo x s wideh, "y odpeval ue

for the trea nt. o reventi of rejection reactions transpl antati on
of organ%u%F%g§P§§h g?ygFﬁﬁtf@gfﬁo%gbﬁ%%ggfgéfsad?%?n%ﬁng¥1|§E§§%s, and

i nfecti atigeflpseasess [E5r ArRO184162c ERdnfb 8323042, +1RP- A0 4R3714 0 fEP- A- 427680,
EP- A- 465426, EP- A-480623, EP-A-532088, EP-A-532089, EP-A-569337,

EP- A- 626BB5A - 5889 85303, T W93 T5058Ce\WDBEB 152 4L ~I7pd 1 p X388y Mpode 1 9495,

-5-y1, the disclosure of which is incorporated herein by

reference.

The ticyclic compounds (I) and its pharmaceutically
acceptable salt for use in accordance with this invention
are well known to have excellent immunosuppressive activity,
antimicrobial activity and other pharmacological activities
and, as such, be of value for the treatment or prevention
of rejection reactions by transplantation of organs or
tissues, graft-vs-host diseases, autoimmune diseases, and
infectious diseases [EP-A-0184162, EP-A-0323042,
EP-A-423714, EP-A-427680, EP-A-465426, EP-A-480623,
EP-A-532088, EP-A-532089, EP-A-569337, EP-A-626385,
Wwo089/05303, W093/05058, WO96/31514, WO91/13889, W091/19495,
W093/04680, WO093/5059, etc.], the disclosures of which are
incorporated herein by reference.

Particularly, the compounds which are designated as
FRO00506 (=FK506), FR900520 (ascomycin), FRO900523, and FR900525

areproductsproducedbymicroorganisms of the genus Streptomyces,

such as Streptomyces tsukubaensis No. 9993 [deposited with

National Institute of Bioscience and Human Technology Agency of
Industrial Science and Technology (formerly Fermentation

Research Institute Agency of Industrial Science and Technology ),



W93/ 04680, W93/5059, etc.], the disclosures of which are incorporated
herein by reference. Particularly, the conpounds which are designated as
FRO00506 Wefisaldéy FRI00520 (asconycin), FRI900523, and FR3QRG2R%92/0R56
products produced by m croorgani snsof the genusStreptonyces, such as
Streptonyces tsukubaensis No. 9993 [deposited with National Institute of
Bi osci ence and Human Technol ogy Agency of Industrial Science and

Technol ogy (fornerly Fernmentation Research Institute Agency of Industrial
Sci ence and Technol ogy), 9 WD 02/ 096419 PCT/JP02/ 05030 at 1-3, Higash
1-chone, Tsukuba-shi, |baraki, Japan, date of deposit October 5, 1984,
accessi gt nunbe HiKERN IBR-g2itmeor TsStudst-omyjiced baygikdscdpirens dabspot

kushi i .. 7238 _[d ited with National i 1yt Bi osci
2na " UMD SEEhngF B9 Agehey TGt | TaEREr 1o SRt eP RN SHChAdl oy (formerly
Fer ment %ﬂ@épﬁ%ﬁ@é§hh§/@§@ééé@§c£@e§@bfslﬁf VadushihabnSckense angs

Technol ogy) ,atI-3, H gashi 1-chone, Tsukuba-Shi, Tbaraki, Japan, date of
deposi t Uderesita, wiggNakieraki bnshikber FERM OBPLERZEE fEP-MIDAB41621.

The FK5 eneral .nane:. tacral.inmu : f ol.l.ow éﬁ? i la,in

par t1 cul SO ar ey BRRRE s e et R et ot T DRI R B i

- CH=CH Zre Mi&h €t Bon Bds2a@dhCGhhStitute Agency of Industrial Science and
Technology), at 1-3, Higashi 1-chome, Tsukuba-shi, Ibaraki, Japan,

date of deposit January 12, 1985, accession number FERM
BP-928] [EP-A-0184162]. The FK506 (general name: tacrolimus) of
the followingchemical formula, inparticular, isarepresentative

compound.

Chemical name:
17-allyl-1,1l4-dihydroxy-12-{2-(4-hydroxy-3-met
hoxycyclohexyl)-1-methylvinyl]-23,25-dimethoxy
-13,19,21,27-tetramethyl-11,28-dioxa-4-azatric
yclo[22.3.1.0%%]octacos-18-ene-2,3,10,16-tetra

one

The preferred examples of the tricyclic compounds (I)

are the ones, wherein each of adjacent pairs of R’ and R*

10



CH 3 CH3 Chemical nanme: 17-allyl-1,14-di hydroxy-12-[2-(4-hydroxy- 3-net
hoxycycl ohexyl ) - 1- net hyl vi nyl ] - 23, 25- di net hoxy

-13, 19, 2w@62hlifoanet hyl - 11, 28- di oxa- 4-azatric PCT/JP02/05030

ycl o[ 22. 3. 1. 04' 9] oct acos- 18-ene- 2, 3,10, 16-tetra one The preferred exanpl es
of the tricyclic conpounds (lI) are the ones, wherein each of adjacent
pairs of R3 and R4 10 WD 02/096419 PCT/JP02/05030 or R5 and R6

i ndependently form anot her bond fornmed between the carbon atons to which
they are attached; each of R8 and R23 is independently a hydrogen atom R9
i's a hydroxy group, R10 is a nethyl group, an ethyl group, a propyl group
or an &ld W groul; :mod%peadﬁ@dﬂogéhnam@ﬁvam@ea hyddogenmatohptaresih oxo
group; . i S ar 9xo0 _droup;, eac i R15 R%Qa @%7 R18, R19, and R22 is
a met hyl""gr otp" ﬁQﬁ S a'% RS E?é%I Y ctHResyl"Fbup’ in which R20 is
hydr oxy eaah ab KoY Qh@URBaBSOX.@C@VWﬂienQILyaa- GGHRASHRZEHAQGH3 gr oup, and
R21 is hydroxy, -OCN, an al koxy group, a het er oaryl oxy whi ch may be

substlt@tedsbf-Qﬂﬁ¥@§ﬁe9ﬁﬂﬁﬂ4tuents - or 2- tetrazolyl a
- OCH20 Rrotect grqu .1 0do,
am nooxa onxy, anﬂg du%&l%g¥g¥ (ogaggo%y OJH(H?)aA

R25R26CHCOO-, allyl group,
X is (a hydrogen atom and a hydrogen atom) or an oxo group;
Y is an oxo group;
each of R'%, RrR'®, R!'¢, R'’, R!S, R'%, and R?? is a methyl group;
R*? is a 3-R?°-4-R%*'-cyclohexyl group,
in which R?*? is hydroxy, an alkoxy group, an OXo group,
or a -0OCH,0CH,CH,0OCH; group, and
R?? is hydroxy, -OCN, an alkoxy group, a
heteroaryloxy which may be substituted by
suitable substituents, 1- or 2-tetrazolyl,
a ~OCH,0CH,CH,0CH3; group, a protected hydroxy
group, chloro, bromo, iodo, aminooxalyloxy,
an azido group, p-tolyloxythiocarbonyloxy,
or R*°R?®CHCO00-,
inwhichR**is optionally protected hydroxy
or protected amino, and
R*® is hydrogen or methyl, or
R?® and R?! together form an oxygen atom in an epoxide
ring; and

n is an integer of 1 or 2.

The most preferable tricyclic compounds (I) is, in addition
to FK506, ascomycin derivatives such as halogenated-ascomycin
(e.g., 33-epi-chloro-33-desoxyascomycin), which is disclosed in

EP 427,680, example 66a.

11



in which R25 is optionally protected hydroxy or protected am no, and R26
is hydrogen or nmethyl, or R20 and R21 together form an oxygen atomin an
epoxi de Wwigwyoogdid n is an integer of 1 or 2. The nost prafcargab/esosd i cyclic
conpounds (1) is, in addition to FK506, asconycin derivatives such as

hal ogenat ed- asconycin (e.g., 33-epi-chloro-33-desoxyasconycin), which is
di sclosed in EP 427,680, exanple 66a. 11 WD 02/096419 PCT/JP02/ 05030 The
tricyclic conpounds (1) may be in a formof its salt, which includes
conventional non-toxic and pharmaceutically acceptable salt such as the
salt with inorganic or organic bases, specifically, an alkali netal salt
such as sodium salt and potassiumsalt, an alkali earth netal salt such

as cal cium salt. and magnesi um salt, an _anmonium.salt_and n,am ne_salt
Such as tri ot iyRamHE: SAT & CAi AR BBRZYI INE A AS I ries BRI Wt § Bepect to
the tricyghie co8PAURG Cbhwsad dMal heonPLesert ahavVeRLkRRcdult iSalpybe
understood that there may be confornmers and one or nore stereoisoners such

as opti catceandigeorms ki calch soeret ke depl £ owas pmrBomiod 'dla? oh catdmE 8§ or

doubl e bond (s) ., and_such.confarne nd_i soners e_also _includ W t hin
he scondusr ot BT £ Eapdand L 151 A tna i bceal t R Bl s St ur t her

the tricyghicacemmmngéb)uncamibe iant hekkarimad rensakvate,sahi cdues
included within the scope of the present invention. The solvate preferably
i ncl ude ashyadatiamndehh apfafsiEiesium salt, an ammonium salt and

an amine salt such as triethylamine salt and

N-benzyl-N-methylamine salt.

With respect to the tricyclic compound (I) used in the
present invention, it is to be understood that there may
be conformers and one or more stereoisomers such as optical
and geometrical isomers due to asymmetric carbon atom(s)
or double bond(s), and such conformers and isomers are also
included within the scope of tricyclic compound (I) in the
present invention. And further, the tricyclic compound(I)
can be in the form of a solvate, which is included within
the scope of the present invention. The solvate preferably

include a hydrate and an ethanolate.

Monohydric alcohol fatty acid esters, dibasic acid
diesters and lower alkylene carbonates for use in this
invention are not particularly restricted provided that they
are capable of dissolving tricyclic compound (I) or its
pharmaceutically acceptable salt therein and/or promoting
its percutaneous absorption. For example, the following

examples can be used with advantage.

- Monohydric alcohol fatty acid esters:

12



Monohydric al cohol fatty acid esters, dibasic acid diesters and | ower

al kyl ene carbonates for use in this invention are not particularly
restrict ewgmnowesded that they are capable of dissolving tedmepot/iosm3conpound
(I') or its pharnaceutically acceptable salt therein and/or pronoting its
per cut aneous absorption. For exanple, the followi ng exanples can be used
w th advantage. - Mnohydric al cohol fatty acid esters: 12 WD 02/096419
PCT/ JP02/ 05030 isopropyl nyri state, ethylnyristate, butylnyristate,

i socetyl nyri state, octyldodecyl nyri state, isopropyl palmtate,
isostearyl palmtate, isopr Qp¥| i sostearate, isocetyl isostearate, butyl
stearate, | soE@PRKopddanaréstedryl ctbysatanbs BREe  ethyY 1 MYHA ek e,

| sopropyl 11 nol eate. axyl, LRuLaleocethvdoq Al eat. daor o olieatier o) ¢!

ol eate, octyl dodecyl ate, 'hex ecy oct anoat €,

octyl dodecyl nestrtanatat e, settecayunpdhemateoprieppragyyistate is the
nost preferable. - Dibasic acid diesters diisopropyl adjpate, dinethyl
adi pate, di et hiFOa8rpatE e, dl ePRFICYdebatat BS2dRESopripyY L sebge&td e di propyl

sebacate, di etfygce@ggfgﬁ%rgggt "ot 178] b 68l tq NG h)em

di i sopropyl adi pate, acat e “or elr conbi nation gre t he nost
pref erabl e onesinelkawer, dlsodmeneycalbonatesepr apryand acardonatethel hyl ene

carbonate, etc._The nost preferable one is opyl ene carbqnate. Each
anount of sai d°HBRAGRYdASE %} cOhBR teat t%r;l%ﬁjrdgiﬁaées, OCtyEgOgeCYl

myristate, hexyldecyl dimethyloctanoate,
octyldodecyl neodecanotate, etc.

Among them, isopropylmyristateis themost preferable.

- Dibasic acid diesters
diisopropyl adipate, dimethyl adipate, diethyl adipate,
diethyl sebacate, diisopropyl sebacate, dipropyl
sebacate, diethyl phthalate, diethyl pimelate, etc.
Among them, diisopropyl adipate, diethyl sebacate or

their combination are the most preferable ones.

- Lower alkylene carbonates
propylene carbonate, ethylene carbonate, etc. The most

preferable one is propylene carbonate.

Each amount of saidmonohydricalcohol fattyacidesters,
dibasic acid diesters and lower alkylene carbonates in the
composition is not particularly restricted but should be
large enough to dissolve the tricyclic compound (I) and/or
promote its percutaneous absorption. For example, each
amount thereof is preferably 1~30% (w/w), more preferably
2~20% (w/w), still more preferably 3~15% (w/w).

And more particularly, the total amount of said

13



di basic acid diesters and | ower al kyl ene carbonates in the conposition is
not particularly restricted but should be |arge enough to, dissolve the
tricyclicwooregpoend (1) and/or pronpte its percutaneous aleavyroz/ese3o For
exanpl e, each anpunt thereof is preferably 1-30% (W w , nore preferably
2-20% (W w), still nore preferably 3-150 (ww). And nore particularly, the
total amount of said 13 WO 02/096419 PCT/ JP02/ 05030 nonohydric al coho
fatty acid esters, dibasic acid diesters and |ower al kylene carbonates in
the conposition is preferably 5-50% (wWw) , nore preferably 7-35% (ww) ,
still nore preferably 9-25% (w w). The preferabl e exanpl es of butyl ene
gl ycol fBenasgdirdc pRicohal &mtlhiton agried £st®mbin Wids §F ol d diesters
1, 2-buty egl , 3= hut | .. e T . pr ble one is
1,3-buty+§§e98%§%tf?l%%§e$§rﬁ%ﬁgffﬁéyggnﬁﬁt%§¥3§§?ﬁggﬁ§§ﬁéﬁieg ycol is not
parti cul preyetradting Gt~a)2 bt /wpy oreexaspkeabe S04 (W) , notell
preferably 40-50@6(m/§? , -most_preferably 44-460 (ww) The preferable
exanpl esP8F edPEtHhA Gl YEsP oY ower ) al kyl ethers for use in this
invention are diethylene glycol nonoethyl ether, diethylene glycol
nmonobutyl ether, etc. The nost preferable one is diethylene glycol
nonoet hyl et heThe Tiee f oerabllat exgranbento Dfbstay Uedeeghykedefgkysek in
nmono( | ower )al kyl ethers is n%t partjcularly restrict

e

d, but f
exanpl e bRIES-IB0R EWPRALS hore Pef eFABIG; -%O%'(%M%tyggﬁﬁsq@%‘?%%r ably
25-450 (W Wl Tha ddu ckepees whieh i shusable igdhbsabaendon; ks

1,3-butylene glycol.
The formulating amount of said butylene glycol is not
particularly restricted, but may for example be 30~60% (w/w),

more preferably 40~50% (w/w), most preferably 44~46% (w/w) .

The preferable examples of diethylene glycol
mono (lower)alkyl ethers for use in this invention are
diethylene glycol monoethyl ether, diethylene glycol
monobutyl ether, etc. The most preferable one is diethylene
glycol monoethyl ether.

The formulating amount of said diethylene glycol
mono (lower)alkyl ethers is not particularly restricted, but
may for example be 15~60% (w/w), more preferably20~50% (w/w),
most preferably 25~45% (w/w).

The thickeners which is usable in this invention is
not particularly restricted provided that it is
pharmaceutically acceptable and capable of imparting
viscosity to the pharmaceutical base, thus including the
following organic and inorganic water-soluble
macromolecular substances, among others.

(1) Organic substances

14



not particularly restricted provided that it is pharnmaceutically
accept abl e and capable of inparting viscosity to the pharmaceutical base,
t hus i ncl wdi oxgpos412  f ol | owi ng organi ¢ and i norgani ¢ wat er -PalIrot/e@s030
macr onol ecul ar substances, anong others. (1) Organic substances 14 WO

02/ 096419 PCT/JP02/ 05030 - Native polynmers ---- gum Arabic, gum guar,
carrageenan, gumtragacanth, pectin, starch, gum xanthan, gelatin, casein,
dextrin, cellulose .- Sem synthetic polyners ---- cellul ose pol yner

(et hyl cel l ul ose, ethyl cellul ose, hydroxyethylcell ul ose,
hydr oxypr opyl cel | ul ose, carboxynet hyl cel | ul ose sodi um
car boxymet¥3/F £8F| BPeyE i unt ~ePBN Rredrifox Vet hPatar ER L L aRfURA -

ol ymor TERr BB 1 Ry P CORaT BOIY RS YT Fal s Hons: Rl ek byl one

gl ycol , pekytyvhnylcatethybset her), sodi um pol yacrylate (2) |Inorganic
subst ances Bentonite, synthetic nmagnesium silicate, nagnesium
al umi nosi | eBt ey iNglebt BPENIEES et ¢~ TRE LdDLAE S oPOLKEStthi ckener in the

phar macet i WRR?' Lon i Ydi cl.aus rd] o, the
objectivg£%?§%%§%?y 0 é%%é Sﬁg é%%%h??%ﬁ%@éok%%ﬁf%?%%?HE%ﬁggéggﬂ%T%j t he
t hi ckenetydsouged doyBcpl dpdotsicon ofrprelercalilylcO®l1t1d6@% (swadum, nor e

pr ef er abl 5-5% (w/ Anong tEe, specj fi¢c exanples give bove,
cellulo§€¥ mééluﬁ ﬁ%ﬁk

POPFHER UK PHOZT PO R F ul 05 T RAFE Pothnmer are
more prefgrahl a1 Andhthe s prefer gblecane s garhoxyvinyl
- Synthetic polymers ~-—-- carboxyvinyl polymer (Carbopol),
polyvinyl alcohol, polyvinylpyrrolidone, polyethylene
glycol, poly(vinyl methyl ether), sodium polyacrylate
(2) Inorganic substances
Bentonite, synthetic magnesium silicate, magnesium
aluminosilicate, silicon dioxide, etc.

The amount of the thickener in the pharmaceutical
composition can be judiciously selected according to the
objective viscosity of the pharmaceutical composition. For
example, the thickener is used in a proportion of preferably
0.1~10% (w/w), more preferably 0.5~5%(w/w). Among the
specific examples given above, cellulose polymer such as
hydroxypropylcellulose, carboxyvinyl polymer are more
preferable, and the most preferable one is carboxyvinyl

polymer. It is possible to change the touch of the

pharmaceutical composition by changing them.

In addition to the above ingredients, the
pharmaceutical composition of this invention may contain
the conventional excipient (e.g. lactose, sucrose, starch,
mannitol, etc.), stabilizer [antioxidant (e.g. ascorbyl

palmitate, tocopherol, etc.)], coloring agent, sweetener,
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polymer. It is possible to change the touch of the pharmaceuti cal
conposition by changing them In addition to the above ingredients, the
phar maceuwiocc@losennmposi tion of this invention may contai n HdTerromoseent i onal
exci pient (e.g. lactose, sucrose, starch, mnnitol, etc.), stabilizer
[antioxi dant (e.g. ascorbyl palmtate, tocopherol, etc.)], coloring agent,
sweet ener, 15 WO 02/096419 PCT/JP02/ 05030 perfunme, diluent and
preservative, as well as other nedicinally active substances. The
pharmaceutical conposition of this invention can be used by applying it to
the affected site, particularly the skin lesion, once to 4 tinmes daily.
The propesranment Gfleant endcysieTeevapsinds d5 Thél plrakdessut i cal
conpositiogiis d%_enden% onigéﬁéggﬁégg!ar speci es used, the patient's

age, thén?ypglgﬁ' iS5 eRs igﬁd s severity, and other factors. Typically,

t he recomenderh e anyRinalce) Bl ¥yel teohpestotialn e@RESid 1161 drs: Don 0OHH1- 20%
(ww nore preferably 0.0001-100 (ww) , nost preferably 0.001-30 (ww)
The conposi®Fer Ry 2t herd cbht BPntbRe2df affred ot hep: BREGS FHa T hY e

indicateghénsgﬁ%ﬁq§§§igg the skigy %@@9WQ”‘aa¢ff phar maceuti ca

conposi tion of "thi's " Thnvéntion can be proﬁuced‘l "the sane manner as
descri bed in the pobbew mghexan £saikxanpl egclike chaldoowidy exanpées are
intended to illustrate this invention in further detail and should by no
nmeans bePRBRBACTRT 1 @31 dePTRPRG RS ot PERB L APeRtiSoRATM Ghka L

fo'lomjn@pe@%@@mf§édFK§9@ ?@%ﬁéﬂ@esi§g@qmeﬁgj@?pei5§ GQ@QEggEgﬁd“hen
its severity, and other factors. Typically, the recommended
amount relative tothe total compositionis 0.00001~20% (w/w),
more preferably 0.0001~10% (w/w), most preferably 0.001~3%
(w/w) . The compositionmay further contain one or more other
drugs that are indicated in diseases of the skin.
Meanwhile, the pharmaceutical composition of this

invention can be produced‘in the same manner as described

in the following examples.

Examples

The following examples are intended to illustrate this
inventionin furtherdetail andshouldbynomeansbeconstrued
as defining the scope of the invention. In the following
examples, FK506 substance is admixed as its monohydrate when
preparing compositions containing it, though its amount is
expressed as the weight of FK506 substance, not of its

monohydrate.

Example 1
[Composition 1]

FK506 substance 0.3 %(w/w)
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preparing conpositions containing it, though its anmount is expressed as
the wei ght of FK506 substance, not of its nonohydrate. Exanple 1

[ Conposi t wann2bpe4#K506 substance 0.3 ww) 16 WO 02/ 0964 P 1R@Z/09882/ 05030
| sopropyl nmyristate 5.0 4w w) D ethyl sebacate 5.0 o(ww Propyl ene
carbonate 5.0 o(ww) Diethylene glycol nonoethyl ether 37.5 %w w)

1, 3-Butylene glycol 44.7 %{w w) Carboxyvinyl polynmer (CP98ONF) 2.5 % w w)
Total 100.0 o(ww) FK506 Substance was dissolved with diethylene glycol
nonoet hyl ether. And then 1, 3-buthylene glycol and propyl ene carbonate
were added. After visual check on the conplete dissolution of FK506

subst ance, I $her@Pygersy BhsbRtear boxyvi nyl pol yner 3-® thevbivhary syst em of

i sopropyl | st at jethyl sebacate was added {a in the desired
Vi scosity %£%£F§Hp5%¥?%gagégel preparation for ex?@#&aﬁgpég l'ication.
Exanpl e 2 Pcsprdieng tandbshatkar manner to Exanpl 6.1, 4 he/wfol | owi ng

phar maceuti cal conpositions_ 2, 3,4 ,5 and were_ _prepared. Conposition No.

6
2 3 4 5 6 D¥oERyKE o9 WO LoBRNRE {8 v A e w7 - S 8 (W/w)

1,3-Butylene glycol 44 .7 S (w/w)
Carboxyvinyl polymer (CP980ONF) 2.5 & (w/w)
Total 100.0 % (w/w)

FK506 Substance was dissolved with diethylene glycol
monoethyl ether. And then 1, 3-buthylene glycol and propylene
carbonate were added. After visual check on the complete
dissolution of FK506 substance, the dispersion of
carboxyvinyl polymer in the binary system of isopropyl
myristate anddiethyl sebacatewas addedtoobtainthedesired
viscosity and to provide a gel preparation for external

application.

Example 2
According to a similar manner to Example 1, the

following pharmaceutical compositions 2, 3,4 ,5 and 6 were

prepared.
Composition No.
2 3 4 5

(% w/w) (% w/w) (%2 w/w) | (%3 w/w) | (Bw/w)
FK506 substance 0.3 0.3 0.3 0.3 0.3
Isopropyl myristate 5.0 5.0 5.0 5.0 5.0
Diethyl sebacate 10.0 - 5.0 10.0 5.0
Diisopropyl adipate - 10 5.0 10.0 10.0
Propylene carbonate 5.0 5.0 5.0 7.5 7.5
Diethylene glycol 32.5 32.5 32.5 30.0 30.0
monoethyl ether
1,3~Butylene glycol 44.7 44 .7 44 .77 34.7 39.7
Carboxyvinyl polymer 2.5 2.5 2.5 2.5 -
(CP98ONF)
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FK506 substance 0.3 0.3 0.3 0.3 0.3 Isopropyl nyristate 5.0 5.0 5.0 5.0
5.0 Diethyl sebacate 10.0 - 5.0 10.0 5.0 D isopropyl adipate - 10 5.0

10. 0 10. OWaRnapwdiene carbonate 5.0 5.0 5.0 7.5 7.5 D et hyd@anrogbipeol 32.5
32.5 32.5 30.0 30.0 nmonoethyl ether 1,3-Butylene glycol 44.7 44.7 44.7
34.7 39.7 Carboxyvinyl polymer 2.5 2.5 2.5 2.5 - (CP98ONF) 17 WD 02/096419
PCT/ JP02/ 05030 Hydroxypropyl - - - - 2.5 cellulose Ascorbyl palmtate - -
- - 0.02 Exanple 3 According to a simlar nmanner to Exanple 1, the

foll ovvi ng pharmaceutical conpositions 7 and 8 are prepar ed Conposi tion

No. —(-% vvﬂ/w‘ %) Jr‘\SCG‘FyCiﬂ 0—3—33-epi—ehl-eror33—desgxy 0.3
ascorryc”@i%Bﬁ‘réﬁﬂp%rl state 5.0 5.0 |Di ethyl ﬁ;ebacate 5.0 5.0 2-°

Di i sopr Aﬁﬁﬁ?p 5.05.0 Prop¥Lpnp carbonate 5 0 5 Di et hyl ene gl ycol
32.5 32/ SC%MGJ{ 33 leifafe - - - - 0.02

Example 3
According to a similar manner to Example 1, the

following pharmaceutical compositions 7 and 8 are prepared.

Composition No.
7 8
(% w/w) (% w/w)

Ascomycin 0.3 -
33-epi~chloro-33-desoxy- - 0.3
ascomycin
Isopropyl myristate 5.0 5.0
Diethyl sebacate 5.0 5.0
Diisopropyl adipate 5.0 5.0
Propylene carbonate 5.0 5.0
Diethylene glycol 32.5 32.5
monoethyl ether
1,3-Butylene glycol 44 .7 44 .77
Carboxyvinyl polymer . 2.5 2.5
(CP98ONF)
Example 4

The percutaneous absorption experiments performed
using the pharmaceutical composition of the invention are
described below.

Using Composition Nos. 1 and 3 of Examples 1 and 2,
an in vivo percutaneous absorption experiment was carried
out.

As experimental animals, three 7T-week-old male SD rats
were used. With each animal immobilized in supine position
in a stereotaxic device, the hair coat was removed with an
electric clipper and the animal was returned to the cage
and kept intact for 24 hours. After the animal was

immobilized again in supine position in the stereotaxic
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1, 3-Butylene glycol 44.7 44.7 Carboxyvinyl polymer. 2.5 2.5 (CP980NF)
Exanpl e 4 The percutaneous absorption experinents performed using the
phar maceuwicc@losennmposi ti on of the invention are descri beddreipomsosisi ng
Composition Nos. 1 and 3 of Exanples 1 and 2, an in vivo percutaneous
absorption experinment was carried out. As experinental animals, three
7-week-old male SD rats were used. Wth each aninmal imopbilized in supine
position in a stereotaxic device, the hair coat was renoved with an
electric clipper and the animal was returned to the cage and kept intact
for 24 hours- After the animal was inmobilized again in supine position in
the ster@®Vagice 218- WOCTH2K 064G HCT RO A05630 et dha BB A+ 94 cm

area was f f t il d bdem nal . skipn.o 50 ny
of the tae@{)g‘?gl&qwa%]%%pgﬁi g top%sgi %n?fa‘rg(léeg{bgf?ﬁatfe}g. tcﬁtshcgr&e%&e? gﬁ%sned
times adpplireditcatsond a3 kdd-off bl aedawas 2wtk dene kmametche: imseidcl avi an

vein into _an EDTA-contai ning syringe and, after through m xing of bl ood
wi t h EDTAL teke M5IHgR SARBl e M &k o7 BdP LPPEL & Unt T FRES 88 e T Fhet Whol e

o 200 CoRGPEAN AU o Sbsiane-oas ASLEIAC e Sl 09yt e
system desouighediknnof of kexanpve,t NBPAAe steh &dklai o T slakyd Kehe stbxr02659) .
On the o Qgrzerlllalglg”ciffa;[sesra&leg?d '%ggpv!kllon e%rlotoh cgﬁtcgntration of FK506
Substance was determined by subjecting the blood sample to
the enzyme immunoassay using a peroxidase (the assay system
described in, for example, Japanese Kokai Tokkyo Koho
H1-92659).
On the other hand, after blood sampling at the 24th
hour, the surface of the medicated skin was washed with water
and the skin tissue was excised from the above-mentioned
marked-off area.
The percutaneous absorptionparameters of the test drug
were determined. The results are presented in Table 1. Iﬁ

Table 1, AUC [0~24 hr] denotes the area under the 0~24hr

blood concentration—-time curve.

Table 1
Sample administered AUC [0-24 hr]
(ng*hr/ml)
Composition 1 > 60
Composition 3 > 60
Example 5

Stabilizing Test
The compositions 5 and 6 prepared in Example 2 were

maintained 6 days at 70 °C and the remaining FK506 substance

was calculated. The results are shown in Table 2.
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hour, the surface of the nedicated skin was washed with water and the skin
ti ssue was excised fromthe above-nenti oned narked-off area. The

per cut anewwso2abenp pti on paraneters of the test drug were mavrm@ozoseed. The
results are presented in Table 1. In Table 1, AUC [0-24 hr] denotes the
area under the 0-24hr Dblood concentration-tinme curve. Table 1 Sanple
adm ni stered AUC [0-24 hr] (nghr/m) Conposition 1 > 60 Conposition 3 >
60 Exanple 5 Stabilizing Test The conpositions 5 and 6 prepared in Exanple
2 were naintained 6 days at 70 C and the remai ni ng FK506 substance was
calculated. The results are shown in Table 2. 19 WD 02/ 096419

PCT/ JP0X 3302 Table 2 L Conposition Nos. Renmi ning FK506 Conposition 5 >
90 % donpositcemnpbst BibYmbswas al sol confi r nesmé hat nearsxeydi nyl pol yner
coul d MaKE FRSUG, 5T 8D} €1 W18/l FKOUG vp|s 01 SSOTVed JTohoyer —arkanedi ol s,
such as ernyleu%k%] ﬁgitl%FUwyTEHE'gly*ﬁi, butyteng g@ybu1, etT—ANmd] it

was f urther—econf+raed—that cotbtratton—of—hydroxypt upyl‘crﬁﬁl tHose—and

ascorbyl palmtate could also make FK506 stable, when FK506 was dissol ved
in lover al karﬁ.dlw%lss 'al uocr(]:o%sfle é{cl:leﬂleaglé/ac%bxybinyl polymer could

make FK506 stable, when FK5060 was dissolved in lower

alkanediols, such as ethylene glycol, propylene glycol,
butylene glycol, etc. And, it was further confirmed that
a combination of hydroxypropyl cellulose and ascorbyl
palmitate could also make FK506 stable, when FK506 was
dissolved in lower alkanediols, such as ethylene glycol,

propylene glycol, butylene glycol, etc.

Therefore, the present application further provides
(i) a new use of carboxybinyl polymer for stabilizing the
tricyclic compound (1) which is dissolved in lower
alkanediols and (ii) a new use of a combination of
hydroxypropyl cellulose and ascorbyl palmitate for
stabilizing the tricyclic compound (1) which is dissolved

in lower alkanediols.

Effect of the Invention

In accordance with this invention there was provided
a pharmaceutical composition containing the tricyclic
compound (I) or its pharmaceutically acceptable salt, which
is very satisfactory in stability, workability, user
acceptance, irritation potential, less skin sensitization
and/or dermal penetration efficiency. In particular, a gel
preparation for external application couldbe provided which

insures an improved penetration of the tricyclic compound
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propyl ene glycol, butylene glycol, etc. Therefore, the present application
further provides (i) a new use of carboxybinyl polynmer for stabilizing the
tricycli cwooregpoend (1) which is dissolved in |ower al kanadiTaipe2/esedo (i) a
new use of a conbi nation of hydroxypropyl cellul ose and ascorbyl palmtate
for stabilizing the tricyclic conpound (1) which is dissolved in |ower

al kanediols. Effect of the Invention In accordance with this invention
there was provided a pharnmaceutical conposition containing the tricyclic
conpound (I) or its pharmaceutically acceptable salt, which is very
satisfactory in stability, workability, user acceptance, irritation
potenti akI)| egs idld rlkerspeerddioht L andreerderies pehét r aito @t f F&Pency.

| n partlgulat, a G8ly e Prepat A 91 Lot XL el pat o appLieat o, copl d, 08,
provi ded rch™ 7 nsurées’ an |nprove3'pene ration of t tricyclic conpound
20 WO 0249964180 PATEERO200303@ t ) ion (parphauiecely iialdlye abcept abl e
salt, through the Kkeratoid layer, which is a barrier to absorptjon, as
wel | asCh ‘grod it ehkoGCoBPERATON (ParfAdiHan v the PReTAGSREY1CBE t he

tricycl! Eoaampannty, | oragdild q]mvéﬁei?ﬁawg%c%igagqu%w;%{éi?ﬂeaft this

i nvention s an adequate enollient unmectant) action a Is free from
t he ri sk (hamederarat y auityiomnchd e §eeeatfked tebaunsk ghendwenont rdhby

pharmaceutical conposition of the present invention is useful for the
treat mentner theevtFohlE6R LHaH9 PBEYOGEHber prol i ferative skin

di seases or  cf,aneRus R fE3EaLT Al s § FHAClgiGad | yraBdihat ed
invention is useful for the treatment or prevention of
inflammatory or hyperproliferative skin diseases or
cutaneous manifestations of immunologically-mediated
diseases (e.g. psoriasis, atopic dermatitis, contact
dermatitis, eczematoid dermatitis, seborrheic dermatitis,
lichenplanus, pemphigus, bullous pemphigoid, epidermolysis
bullosa, urticaria, angioedema, vasculitides, erythema,

- dermal eosinophilia, lupus erythematosus, acne, andalopecia
areata) because of the pharmacologic activities possessed
by the tricyclic compound. Particularly, the gel
preparatrion for external use of the present invention is
useful for the treatment or prophylaxis of psoriasis, such
as psoriasis arthropathica, psoriasis circinata, psoriasis
diffusa, psoriasis discoidea, generalized pustular
psoriasis of Zumbusch, psoriasis geographica, psoriasis
guttata, psoriasis gyrata, psoriasis inveterata, psoriasis
nummularis, psoriasis orbicularis, psoriasis ostreacea,
psoriasis punctata, pustular psoriasis, psoriasis

spondylitica, psoriasis universalis, and so on.

Furthermore, the pharmaceutical composition of the present

invention is also useful for the therapy or prophylaxis of the
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di seases (e.g. psoriasis, atopic dermatitis, contact dermatitis,
eczematoid dermatitis, seborrheic dermatitis, |ichen planus, penphigus,
bul | ous pwewpiziogedld, epidernolysis bullosa, urticaria, angaemeze;030
vasculitides, erythema, dermal eosinophilia, |upus erythenmatosus, acne,
and al opecia areata) because of the pharmacol ogic activities possessed by
the tricyclic conmpound. Particularly, the gel preparatrion for external
use of the present invention is wuseful for the treatnment or prophyl axis of
psoriasis, such as psoriasis arthropathica, psoriasis circinata, psoriasis
di ffusa, psoriasis discoidea, generalized pustular psoriasis of Zumbusch,
psorla5|§0éé@§@aﬁhﬁééea§§§rlaS|s guttata psoriasis gyrata, psoriasis

Vet of 84t oPRRRAEH:S oI L%y PPO1 A3LEOLBLELALL Sy PROT LAY

ostreacea. ~_psortasis Puncta at” psoriasrs; psori

spondyl i tbagunpseriasks uaeze&sabssOcaadea0w@mh E@thQF@DU&seb@%,
phar maceuti cal conposition of the present invention is also useful for the
t her apy BRTBESPRYI akPEPELich&eratiidse2rov64ed BETAIPGALE5G3GSRE! | owi ng

di Seasescgf‘k‘h&ml ?P/g't:?g@ﬁ?ﬁ b U081 8Y& of8- 9ok a%t g%%ﬂxlpéﬂg%ts' vitis,

ver nal njunc s associated W th ehc ease,
keratitiMpohenpet utcker accliesitdeni calavkeraviphithalaopaealy, epitheli al

dystrophé, ker at ol eukoma, ocul ar prenphi gus, Moren's ulcer, scleritis,
Gaves' pHEnEPHBPALhYHarvEgt S KOFAREGT - FRHRC Wi Grg7 1 t1s sicca (dry

sar oof dodr ) ity T FE e A b Er P o oy (SRR
der mat onppsthadmobetukgdeema.vul gari s,
skin diseases (e.g. dermatomyositis, leukoderma wvulgaris,
ichthyosis wvulgaris, photosensitivity, and cutaneous T-cell
lymphoma) ;

hypertrophic cicatrix or keloid due to trauma, burn, or surgery;

rejection reactions by transplantation of organs or tissues such
as the heart, kidney, liver, bone marrow, skin, cornea, lung,
pancreas, small intestine, limb, muscle, nerve, intervertebral
disc, trachea, myoblast, cartilage, etc.;

graft-versus-host reactions following bone marrow
transplantation;

autoimmune diseases such as rheumatoid arthritis, systemic lupus
erythematosus, Hashimoto's thyroiditis, multiple sclerosis,
myasthenia gravis, type I diabetes, etc.;

infections caused by pathogenicmicroorganisms (e.g. Aspergillus

fumigatus, Fusarium oxysporum, Trichophyton asteroides, etc.);

reversible obstructive airways diseases [asthma (e.g. bronchial
asthma, allergic asthma, intrinsic asthma, extrinsic asthma, and
dust asthma), particularly chronic or inveterate asthma (e.g.

late asthma and airway hyper-responsiveness) bronchitis, etc.] ;
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i chthyosis vulgaris, photosensitivity, and cutaneous T-cell |ynphom);
hypertrophic cicatrix or keloid due to trauma, burn, or surgery; rejection
react i onswyo2zimwenispl ant ati on of organs or tissues such adinrPohemsd,

ki dney, liver, bone marrow, skin, cornea, |lung, pancreas, small intestine,
i mb, muscle, nerve, intervertebral disc, trachea, myoblast, cartil age,
etc.; graft-versus-host reactions foll ow ng bone marrow transplantation;
aut oi nmune di seases such as rheumatoid arthritis, system c |upus

eryt hemat osus, Hashinoto's thyroiditis mul tiple sclerosis, nyasthenia
gravis, type | diabetes, etc.; infections caused by pathogenlc

m cr oor gAML O vgscnéaérﬂg?ﬂwaﬁmﬁ&gdteug FSF i amleispbpahpmic

Tri choph c{} Bhr 8 L&Eo! Q%Smﬁt %}%ﬁ;uafv%ﬁh%?c %%t rlu&l I8 Al rwgﬁgkfsases

[ ast hma ronc I'C as rinsi‘c as

extrinsi @e@@é@i@ln@%tm&ohﬁﬁMﬁhnmﬁrﬁﬂm @Ialm)ﬁg@a;r eBk6cOhtedveienat e
asthma (e.g. late asthma and alrma% hyper -responsi veness) bronchitis, etc.
22 WO 02t ooerab patms PobeeseBoicntic %aIPe(é%aE'%%c@qu%@aF%ﬂ anmati ons (e.g.

gast i ¢ Ul fals i SONGHQ oo { ALAMDOLHG NASEW AL ] Upky s hScheuLE Dovel

di seases, enteriti’s,” necrotizlng entero I|t|s i ntestinal damages
aSSOC|atﬁmbamitnslI@m@nﬂo§m1ﬂns;gheﬂkoéntenﬁtﬁé mmﬁhﬁﬂdyidﬁzseasesmn s
intestinal inflammations / allergies, (e.g. coeliac diseases, proctitis,
e05|nopH?}?%a%%s%?%eﬁ%%?F?Févenﬁ%%b%§%65|s Crohn's disease and ul cerative

col i tis) ;59061 8l &4 %glféfﬂcg'o&scga%eeass%?t‘ﬁ LuBYERLRTR! fiGnTROLE S8t Bhi O

renote fromthe gastrointestinal tract (e.g. nlgraln rhinitis
eczenmn) ;remote from the gastrointestinal tract (e.g. migrain, rhlnltls

and eczema) ;

renal diseases (e.g. intestitial nephritis, Goodpasture's
syndrome, hemolytic uremic syndrome, and diabetic nephropathy);
nervous diseases (e.g. multiple myositis, Guillain-Barre
syndrome, Meniere's disease, multiple neuritis, solitary
neuritis, cerebral infarction, Alzheimer'sdisease, Parkinson's
disease, amyotrophiclateral sclerosis(ALS) andradiculopathy) ;
cerebral ischemic disease (e.g., head injury, hemorrhage in
brain(e.g., subarachnoidhemorrhage, intracerebral hemorrhage),
cerebral thrombosis, cerebral embolism, cardiac arrest, stroke,
transient ischemic attack (TIA), hypertensive encephalopathy,
cerebral infarction)

endocrine diseases (e.g. hyperthyroidism, and Basedow's
disease);

hematic diseases (e.g. pure red cell aplasia, aplastic anemia,
hypoplastic anemia, idiopathic thrombocytopenic purpura,
autoimmune hemolytic anemia, agranulocytosis, pernicious anemia,
megaloblastic anemia, and anerythroplasia);

bone diseases (e.g. osteoporosis):;

respiratory diseases (e.g. sarcoidosis, pulmonary fibrosis, and

idiopathic interstitial pneumonia);
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renal diseases (e.g. intestitial nephritis, Goodpasture's syndrone,

henol ytic urem c syndrone, and di abetic nephropathy); nervous di seases
(e.g. mulwppkedsyositis, Guillain-Barre syndrone, Menier @C3/JdIEESaxNe,
multiple neuritis, solitary neuritis, cerebral infarction, Al zheiner's

di sease, Parkinson's disease, anyotrophic |ateral sclerosis (ALS) and

radi cul opathy); cerebral ischemc disease (e.g., head injury, henorrhage
in brain (e.g.,subarachnoid henorrhage, intracerebral henorrhage),
cerebral thronbosis, cerebral enbolism cardiac arrest, stroke, transient
ischemc attack (TIA), hypertensive ence hanEathy, cerebral infarction) ;
endocr i neX4R s€a8e3SEL. §°- By peRERYFONUPS T Landl BakedeWre VAL g@hs8); hematic

di seases; (e Gyo L ey e0a oL ) %ﬂgeég@nsﬁei@ﬁ',c 2H8NLALanbyROPLASLE ¢ anen a,
i di opat hi c, t%ro ocytopeni ¢ purpura, autol ne henn?ytlc anem a,
agr anul otytpbkoma) perni ci ous anem a, negal obl astic anem a, and

anerythro Ias'a%; bone di seases (e.g, ost eopor 0si.s) ; rgsEira ory di seases
(e.g. saftbfFdos QLY FOHEEY 15 1H-0SEEETARG F&P&d&ph?é FhPeFsFrPraf-
pneunoni g3+ 281 VWO 0R4P884 19, BETL JPO24 090300a8Kkkh N dhaersesatBo8is) ;

dermat omyositis, |leukoderma vulgaris, ichthyosis vulgaris,

phot osensdilagey, dapeases aleous skleelddednaypWewene idis guleatdoypadi sedses
(e.g. arferiosclerosi at herosclerosis, aortitis syndrone, polyarteritis
nodosa, ﬁagﬁﬁ%c3r88§§§??e ¢ol | agen di seases (e.g. scleroderma, \Wgener's
granul onggighdissj ogren' s syndrone); adiposis;

eosinophilic faséiitis;

periodontal diseases (e.g. damage to gingiva, periodontium,
alveolar bone or substantia ossea dentis);

nephrotic syndrome (e.g. glomerulonephritis):;

male pattern alopecia, alopecia senile;

muscular dystrophy;

pyoderma and Sezary syndrome;

chromosome abnormality-associated diseases (e.g. Down's
syndrome) ;

Addison's disease;

active oxygen-mediateddiseases [e.g. organinjury (e.g. ischemic
circulation disorders of organs (e.g. heart, liver, kidney,
digestive tract, etc.) associated with preservation,
transplantation, or ischemic diseases (e.g. thrombosis, cardial
infarction, etc.)):

intestinal diseases (e.g. endotoxin shock, pseudomembranous
colitis, and drug- or radiation-induced colitis):

renal diseases (e.g. ischemic acute renal insufficiency, chronic
renal failure):

pulmonary diseases (e.g. toxicosis caused by pulmonary oxygen

or drugs (e.g. paracort, bleomycin, etc.), lung cancer, and
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eosinophilic fasciitis; periodontal diseases (e.g. damage to gingiva,
periodontium al veolar bone or substantia ossea dentis); nephrotic
syndrome (& @/ ogh1i9ner ul onephritis); rmale pattern al opeci aac1aiPopeHEA
senile; muscul ar dystrophy; pyoderma and Sezary syndrome; chronosone
abnormal i ty-associ ated di seases (e.g. Down's syndrone); Addison's disease;
active oxygen-nedi ated di seases [e. g. organ injury (e. g. ischemc

circulation disorders of organs (e.g. heart, liver, kidney, digestive
tract, etc.) associated with preservation, transplantation, or ischemc
di seases (e.g. thronbosis, cardial infarction, etc.)): intestinal diseases

(e.q. en@@imam@rsh@mmhypsmudonenbranous colitis, and drug- or

radi ation- |£ ed colltes) renal #seases_ %ﬁ%~ i schem ¢ zcute rena
i nsuf fi cYeh ¢hFBRFE ' Fehaf2Farfared) - pul Teaed 5ESE°5t6xi cosi s

caused quPHlﬂD@@EXnQ%ige}>qﬂeﬂﬁ&ﬁﬁ £6n91cRAr §ﬂv£&ﬁ@@W§sear@&ﬁg1 l'ung
cancer, and 24 WO 02/ 096419 PCT/ JP02/ 05030 pul monary enphysema): ocul ar

diseaseSCQengalc@lb@hﬁt%ﬂrh}On storage disease (siderosis bulbl) _
o R TEDLORS, o SN RLEUER LSO 369 T o sogneal gl kel
bul I ous H@Iﬂ@@st@érmgeﬂEﬂg d@éﬁ@ﬁttaéimaamﬂlgyher di seases (e.g.
gingivitis, periodontitis, sepsis,
and other diseases (e.g. glnglVltlS, periodontitis, sepsis,
pancreatitis, anddiseases causedbyenvironmental pollution (e.g.
ailr pollution), aging, carcinogen, metastasis of carcinoma, and
hypobaropathy) 1-
diseases caused by histamine release or leukotriene C4 release;
restenosis of coronary artery following angioplasty and
prevention of postsurgical adhesions;
autoimmune diseases and inflammatory conditions (e.g.,
primary mucosal edema, autoimmune atrophic gastritis, premature
menopause, male sterility, juvenile diabetesmellitus, pemphigus
vulgaris, pemphigoid, sympathetic ophthalmitis, lens-induced
uveitis, idiopathic leukopenia, active chronic hepatitis,
idiopathic cirrhosis, discoid lupus erythematosus, autoimmune
orchitis, arthritis(e.g. arthritis deformans),or
polychondritis) ;
Human Immunodeficiency Virus (HIV) infection., AIDS;
allergic conjunctivitis;

hypertrophic cicatrix and keloid due to trauma, burn, or surgery.

In addition, the said tricyclic compound (I) has liver
regenerating activity and/or activities of stimulating
hypertrophy and hyperplasia of hepatocytes. Therefore, the
pharmaceutical composition of the present invention is useful

for increasing the effect of the therapy and/or prophylaxis of
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pancreatitis, and di seases caused by environnental pollution (e. g. air

pol I ution), aging, carcinogen, netastasis of carcinom, and

hypobar op@tgws)dbs416i seases caused by hi stam ne rel ease or |lwuk@boshose C4

rel ease; restenosis of coronary artery foll ow ng angi opl asty and
prevention of postsurgical adhesions; autoi mune di seases and inflamrmatory
conditions (e.g., primary nucosal edenma, autoinmune atrophic gastritis,
premature nenopause, nale sterility, juvenile diabetes nellitus, penphigus
vul gari s, penphigoid, synpathetic ophthalmtis, |ens-induced uveitis,

i di opat hi c | eukopeni a, active chronic hepatitis, idiopathic cirrhosis,

di scoi d Lipes €éiytheant Osug, aunonopenéc diehebes, (erghrchisfecg. arthritis
def or mans), or ol ychondrjtis); Human | mmunodeficienc i,rus.(H V)
infectioﬂ%f%&%ﬁﬁnea¥%%ﬁfn4%s SFhER 8P 2R PBERERD FEKéFb§%%?§S§ﬁd kel oi d
due to tpAUARyyOM 1S 4Py SUFERTY:s din RAUAION g IR 18RI thild)CYyphiré 1 g@Mpound
(I') has liver "regenerating activity and/or activities of stinulating
hyper t r ophyeance sgpel ph asicutef lhapat veyres.isTheref orecreodies qehiavabgut i cal

conpositjon,of the sent,_.invention.is useful . i ncreasi the effect
% %ﬁ h 58 liver

of the thBTDG” anTor Ty e € NoF k250N 09K bBba T IET) 3P0 2T 08630

di seasesnbg-0. n&pAUNEYSNI BePhB6885L5N081 Y, ESRHOAEPatabt ehmmMune kkver
di seases such as autoi nmune hepatic diseases, primary biliary cirrhosis or
scl er osi Aglohotahghepbsfitpart LlaFe-phoer hepetiicén, aadute |iver necrosis

(e.g. negrosis caused by ,toxinsc viral hepatitis oGk, or_anoxia),
g i) e e SR RE Y o o ca Y1 LR (RRAN 1 Ser SN0 hran BKRRE: |
(e.qg. liver diseases))]. Particularly, it is preferable to treat or

prevent hepatitis, such as chronic hepatitis C, by applying the
tricyclic compounds (I) together with various interferons.
And further, the present composition is also useful for
increasing the effect of the prevention and/or treatment of
various diseases because of the useful pharmacological activity
of the said tricyclic compounds(I), such as augmenting activity
of chemotherapeutic effect, activity of cytomegalovirus
infection, anti-inflammatory activity, inhibiting activity
against peptidyl-prolyl isomerase or rotamase, antimalarial

activity, antitumor activity. and so on.

The disclosure of the patents, patent applications and
references cited herein in the present application is
encompassed within the description of the present

specification.
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ful m nant hepatitis, |ate-onset hepatitis and "acute-on-chronic" |iver
failure (acute liver failure on chronic |iver diseases))]. Particularly,
it is prelwy@hbenbo treat or prevent hepatitis, such as g@pogodaepatitis
C, by applying the tricyclic conpounds (l) together with various
interferons. And further, the present conposition is also useful for
increasing the effect of the prevention and/or treatnent of various

di seases because of the useful pharmacol ogical activity of the said
tricyclic conmpounds (1) , such as augnmenting activity of chenotherapeutic
effect, activity of cytonegal ovirus infection, anti-inflammtory activity,
inhibiting activity against pepti dyL.ApHS!l yl isonmerase or rotanase,
antimalarial activity, antitunor activity, and so on. The discl osure of
the patents, patent applications and references cited herein in the
present applicathRArhg cancoapassedpddini ok Neydessr idim®ni 9k st he present
specification. 26 WO 02/ 096419 PCT/§b02/05030 CLAIM5S 1. A pharnaceutica
conposi ttvhcywhiich aonpeisds oft rileg cf pemydmpoulnd: of the formula (1): R24 RR
RR2 R R Y RI9 Rl R7Tto (CH2)n 0 RBR 23 8 R4 OR R14

(wherein each of adjacent pairs of R! and R?, R® and R? , and
R> and R® independently
(a) is two adjacent hydrogen atoms, but R* may also
be an alkyl group or
(b) may form another bond formed between the carbon
atoms to which they are attached;
R is a hydrogen atom, a hydroxy group, a protected hydroxy
group, or an alkoxy group, or an oxo group together
with R!;
Rsanngareindependentlye&hydrogenatomcu:ahydroxygroup;
R'® is a hydrogen atom, an alkyl group, an alkyl group
substituted by one or more hydroxy groups, an alkenyl

group, an alkenyl group substituted by one or more
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OX (lI) RO 15 R18 O OR17 OR16 (wherein each of adjacent pairs of RL and
R2, R3 and R4 , and R5 and R6 independently (a) is two adjacent hydrogen
at ons, buwOR2/09@y9 al so be an al kyl group or (b) nay formrpamaPésoiwond
formed between the carbon atons to which they are attached; R is a
hydrogen atom a hydroxy group, a protected hydroxy group, or an al koxy
group, or an oxo group together with R; R8 and RO are independently a
hydrogen atom or a hydroxy group; R10 is a hydrogen atom an al kyl group,
an al kyl group substituted by one or nore hydroxy groups, an al kenyl
group, an al kenyl group substituted by one or nore 27 W) 02/ 096419

PCT/ JP02/ 050301 YHY &%k P 1t BRiPs, O6r 2a8n 2d1iiA GFowp Substilttutiedr byy adn oxo

group; X is an,Qxo ngp, (a hydrogen atom and a hydroxy group), (a
hydr ogen at om an g-hy rogen aton), or a group represented by the formula

-CH20O-; ¥ is an oxo grau, (&2 hyddegeratzommnand aydyoxy:gr aydup) (a
hydr ogen atom and_a hydrogen, at om, roup represented by the formul a

nm, or a
N-NRL1R12 or N eREZAIRGe nﬂtRTZ%?nﬁﬁgéﬁagﬁ‘t 1AF A hy dPEgén UK an
al kyl group, ARLRLMe A OYPLON t&d O8Yingl QURCHRE3,; R14, R5, R16, R17, RIS,

R19, R22 and R23 are independently

Y is an oxo group, (a hydrogen atom and a hydroxy group),
(a hydrogen atom and a hydrogen atom), or a group
represented by the formula N-NRMR'? or N-OR!3;

R?landR?zareindependently&ahydrogenatom,en1alkylgroup,
an aryl group or a tosyl group; |

r*?, RY, R'S, R, R'7, R'S, ng,‘Rzz and R?? are independently
a hydrogen atom or an alkyl group:

R*? is an optionally substituted ring systemwhich may contain
one or more heteroatoms;

n is an integer of 1 or 2; and

in addition to the above definitions, Y, R'® and R?3, together

withthe carbonatoms towhichtheyareattached, mayrepresent

a saturated or unsaturated 5- or 6-membered nitrogen, sulfur

and/or oxygen containing heterocyclic ring optionally

substituted by one or more groups selected from the group

consisting of an alkyl, a hydroxy, an alkoxy, a benzyl, a

group of tﬁe formula -CH;Se (CgHs), and an alkyl substituted

by one or more hydroxy groups,

or its pharmaceutically acceptable salt;

monohydric alcohol fatty acid esters;

dibasic acid diesters;

lower alkylene carbonates;

butylene glycol;

diethylene glycol mono (lower)alkyl ethers; and

thickeners.
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a hydrogen atomor an al kyl group; R24 is an optionally substituted ring
system which may contain one or nore heteroatons; n is an integer of 1 or

2; and i nwagshdosQan to the above definitions, Y, RLO and RixgT/iregedoBer wth
the carbon atons to which they are attached, may represent a saturated or

unsaturated 5- or 6-nenbered nitrogen, sulfur and/or oxygen containing
heterocyclic ring optionally substituted by one or nore groups sel ected
fromthe group consisting of an alkyl, a hydroxy, an al koxy, a benzyl, a
group of the formula -CH2Se (C6H5) , and an al kyl substituted by one or
nore hydroxy groups, or its pharmaceutically acceptable salt; nonohydric
al cohol fatty acid esters; dibasic acid diesters; |ower alkylene

car bonat es; tyl ene gl coI t ene col. nono(] ower et hers;
and thi%kene?&gégh?l\ﬁqa F %fﬁé%%ﬁégc}é CcfrcﬁJhe p‘ﬁ%l?érrg%%ut#(:al
conposi ti Ry IRLERN €h &t £ 0cFlaiim Je,ompdumlm tihe dHd Qtd ivth coapuagchl) is

the one wherein each of adjacent pajrs of and R4 or RS and R6
i ndependehtaddij o nt Bﬂé?ﬁe@fﬂ%nénﬁoRnéﬂ?Beﬁ%@éﬁ{th@d@éﬁﬁbﬁ?%ibhsf@émmhlch

theys greﬁ %H‘x%%hgg’nde%% d@eé\p Fﬁzﬁhlesc!agg%%e qtcﬂﬁ% ytc?‘vn}/ (El?gl_elq'e tom
ydroxy group group, an e group, a propyl
group oragd adklayhegioup;
each of R® and R?® is independently a hydrogen atom;
R’ is a hydroxy group;
R'® is a methyl group, an ethyl group, a propyl group or an
allyl group:;
X is (a hydrogen atom and a hydrogen atom) or an oxo group;
Y is an oxo group;
each of R'*, R'?, r®, r'7, ng, R'®, and R?? is a methyl group:;
R** is a 3-R*°-4-R?'-cyclohexyl group,
in which R?? is hydroxy, an alkoxy group, an oxo group,
or a —-O0OCH,OCH,CH,0CH3 group, and
R?! is hydroxy, -OCN, an alkoxy group, a
heteroaryloxy which may be substituted by
suitable substituents, 1- or 2-tetrazolyl,
a ~OCH,0CH,CH»0CH3; group, a protected hydroxy
group, chloro, bromo, iodo, aminooxalyloxy,
an azido group, p-tolyloxythiocarbonyloxy,
or R*’R?**CHC00-,
inwhichR*°is optionally protectedhydroxy
or protected amino, and
R*® is hydrogen or methyl, or
R?® and R*! together form an oxygen atom in an
epoxide ring; and

n is an integer of 1 oxr 2.

29



X is (a hydrogen atom and a hydrogen atom or an oxo group; Y iS an 0xo0
group; each of R14, R15, R16, Rl17, R 8, R19, and R22 is a nethyl group;

R24 is a ¥ deénh21- cycl ohexyl group, in which R20 is hydi@axiporadaz@l koxy
group, an oxo group, or a -OCH2OCH2CH2OCH3 group, and R21 is hydroxy,
-OCN, an al koxy group, a heteroaryl oxy which may be substituted by

sui tabl e substituents, 1- or 2-tetrazolyl, a -OCH2OCH2CH2OCH3 group, a
protected hydroxy group, chloro, bronp, iodo, am nooxalyloxy, an azido
group, p-tolyloxythiocarbonyloxy, or R25R26CHCOO-, in which R25 is
optionally protected hydroxy or protected am no, and R26 i s hydrogen or
met hyl , BF Ronlaﬁdleaxma@gaewﬂecralo@@maﬂsgmgéna@t@ﬁﬁdhﬂén’t@e@banmelnng
and n is ﬁn |nte 18f 1.0 Jng g%)OZ/%?G 9 PCT/JP02/05030 3. The
phar macelR FEST e oifodi Fi 6ﬁ Y&eddst di RgPE™ 1% wherein said tricyclic

COFYDOUl’ldlﬁL)iUl%zll—?l,aihir‘lilia,ylﬁ-diiﬁh-yﬂzmw 123, d Ao Ry dBexy-tirdef bpxyeycl o
hexyl ) -1 -nmet hyl vi nyl ] -23, 25-di net hoxy- 13, 19, 21, 27-tetra
met hyl - 1116§sld|-éxan@1tlayéwm<dehﬁ%22 gilawté]QféYaéaslﬁa-?l 27-tetra

ene- 2,340, 1L asneqo0, s ylial e, 4, e, phay mReayt] sal compgs ti on

accor dl ng erelrn rmno atty ac ers 1S
| sopr opyénerpr,i3stiag g1 6dtb&&1dbrﬁéll<drdiest ersidstdii sopropyl ad| pat e

4. The pharmaceutical composition according to Claim 1
wherein monohydric alcohol fatty acid esters is isopropyl
myristate; dibasic acid diesters is diisopropyl adipate
and/or diethyl sebacate; and lower alkylene carbonates is

propylene carbonate.

5. The pharmaceutical composition according to Claim 1,
wherein diethylene glycol mono(lower)alkyl ethers is

diethylene glycol moncoethyl ether.

6. The pharmaceutical composition according to Claim 1,
wherein each amount of monohydric alcohol fatty acid esters,
dibasic acid diesters and lower alkylene carbonates is 1

~30% (w/w), respectively.
7. The pharmaceutical composition according to Claim 1,
wherein the amount of diethylene glycol mono (lower)alkyl

ethers is 15-60% (w/w).

8. The pharmaceutical composition according to Claim 1,

wherein the amount of butylene glycol i1s 30-60% (w/w).

9. The pharmaceutical composition according to Claim 1,
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and/ or di ethyl sebacate; and | ower al kyl ene carbonates is propyl ene
carbonate. 5. The pharnmaceutical conposition according to Claiml, wherein
di et hyl engycd o419 mono( | ower) al kyl ethers is diethyl ene dignesozmseet hyl
ether. 6. The pharmaceutical conmposition according to Claiml, wherein
each amount of nonohydric al cohol fatty acid esters, dibasic acid diesters
and | ower al kyl ene carbonates is 1 -30%(ww, respectively. 7. The
pharmaceutical conposition according to Claiml1, wherein the anmount of

di et hyl ene gl ycol nono(l ower)al kyl ethers is 15-60% (wWw). 8. The

phar maceutical conposition according to daim1l, wherein the amount of
butyl ene gl yebpred n30-te0okltiflipners TheCphRPryEY kaPodgmsdsi ti on
according to Claim1, 30 WO 02/096419 PCT/JP02/ 05030 wherein the

t hi ckeners is carboxyvinyl polyner. 10. A use of carboxybinyl polynmer for
stabil i zing Ah@set Kiftyed tiso£oppaynd dd) yepecitbireds i 4b Ol azimy dirssol ved in
| ower al kanediols. 11. A use of a conbination of hydroxypropyl cellul ose
and ascor by rparriltiat €Fmposrdbilil) ziswg el edi epclileine tigd

specified in; 0 aim.1 dissolugd i | ower al kanediols. 31

11. A use of a combination of hydroxypropyl cellulose and
ascorbyl palmitate for stabilizing the tricyclic
compound (1) specified in Claim 1 dissolved in lower

alkanediols.
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