; JKLUMe3el Ln&6\Tg. . -~ 2 0 C T 2002 166166 DESCRI PTI ON Phar maceuti cal
Conposition Technical Field This invention relates to a pharnaceuti cal
conposition containing nacrolide conpound, said conposition being stable
and having very satisfactory absorption kinetics and/or a lowirritation

potential. This conposition finds application in the therapyéﬁgﬁ;T
prophyl axi s of various di seases of the skin. ' Background Ar tZUQZcIiC

conpound and its pharmaceutically acceptable salt, which is a
representative of the macrolide conpound for use in accordance witdicthis
invention, is known to have exceldsRi{IpPNMUROSUppressive activity

antimcrobial activity and other pharmacol ogical activities jmmw wmmﬂm"
be of value for the tre&ihwemacrupteadnGampositéodction rea ,

gransplantathop ?f organsdpr tissu[eéiD %rgzghzgé-hE;tAgggggzgs aut oi nmune
i seases, and infectious diseases - A- : - , et C\“ﬁ" mw“,mmm”m”m

Parti curachyi 5J&H061 Subst ance anong such tricyclic conpound (1),
been shown to be useful for the therapy and prevention of graft rejec

in orgmqtran@bﬂénﬁﬂWQﬂﬁugé ﬁ@ha&emut©eaephﬁﬂmm@eumMQﬂ%uppreSS|ve

activit ntion 1597 th 8 ef hapol .sol uti on of FK506
Substanégm#) {'8 |\C/en%%la{’r31'n % ﬁf 086 P?urné}dct?%ﬁg and t hat FK506

Subst an@em@@slb.elén betng2 &aﬁolTe zaaa w@wm@dvew hea £ D5 FRefrxy otion, a
gel or a cream However, there is no specific disclosure of such dosage

forns. WeaewWHYkon Eoinetd sl Zndi eEl 8sdovant Erhtﬁéiﬂtortoﬁﬁﬁie@tﬂgﬁl FK506

subst an n g S g SO I d din a
suff|0|gﬁ %aggtﬂf %B% |8gsolahélj 8 E%cszggﬁp% égﬁhﬁgggyggphtﬁgﬁt base.
Furt her pr@BPA/ 128804 difselaasiesu dmfse@@,eCsorw_flﬁh_@g SHEV6 substance and its
anal ogs, a dissolution/absorption pronoter, a liquid base, and, optionally,
an enmul sifier and/or a thickener. In the treatnent of diseases of the skin,
an ointg§?§gh&ﬁﬂ§&tAggally constitutes the cardinal reginen. However, a
variety o osage fornms are needed, as a matter of fact, in order to cope
with d|fferenThsymmunmanCIesmmannm dnﬁfeManpmarmscaDExnasmWe of
Tnvention TG JiVENAE, Anidhsid ventlan explessd L atngstroliae

compound for use in accordance with this invention, is 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, etc.].

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

It is mentioned in EP-A-0315978 that an ethanol
solution of FK506 Substance is effective in arresting

inflammatory reactions and that FK506 Substance can be



for a pharmaceutical conposition suited for the adm nistration of a
macr ol | de conpound, a representative of which is FK506 Substance, and

di scovered a dosage form having verysatisfactory characteristics,

nanel ystability, good percutaneous absorption and/or low skin irritation
potential. Thus, the present invention specifically relates to a gel

preparation conprising the macrolide conpound for external | apphicatd I n
accordance with this invention there is provided a phar macLuZi Qg—la zmz

conposition conprising said macrolide conpound, a dissolution/absorption

pronot eprard de® in th? @o@mToi’O&)ZLd)&ﬁdSﬂﬁC@}fjéP@'r BaseeamNd gpkieid)y a

conpati bilizing agent and/or a thickener. The term "macrolide conpound" for

use in hbe&edartenqi sReHe i avahsicd® Sur ¢ hefgeneh dansageof og@erounds with
cr.Qc ic lactones. Abundant

12 menbers or [ whi ch_hel. o I .

macrol i de con%ggéiy%ﬁﬁérg?é@%ﬁ%i&i?goﬁiﬁﬁ% e%féphgﬁﬂﬁﬂﬁp t r ept onmyces
such ascbapafiny FRGDE idMSst EKe@6)and@ndt asea@dds, aad the anal ogs and
derivatives thereof are included in the term nacrol’l de conpound. As a

part i cuflas sedanpl @n fpbisies pken| Pdermedrpouaddechdnt rd cyef £ cd@rgound of the
foll ow f.ornul a, (| an exemplified. R24 R6 R22 R2 RS Y 19 R R1I~ R7 to
(0" Bk T {4 430 OFe SHETDY b i oliB 8 Snaany O pATiAn T Baag s of

. adj acent pai r suethRl ,anglo 82/ 283 N4 RS cloddh RS pp€iBe icwdapendenyl y (a) is

two adj acent hydrogen atons, but R2 may al so be an al kyl group or (b) may
f orm anBKREG FORE FRRABJADEL Whén amel @@# bod @issolution/absorption

promoter, a liquid base, and, optionally, an emulsifier
and/or a thickener.

In the treatment of diseases of the skin, an ointment
transitionally constitutes the cardinal regimen. However,
a variety of dosage forms are needed, as a matter of fact,
in order to cope with different symptoms or lesions in

different sites.

Disclosure of Invention

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

compound for external application.

In accordance with this invention there is provided
a pharmaceutical composition comprising said macrolide

compound, a dissolution/absorption promoter and a



- 20cr 2002 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 RlL; Re and RO are independently a hydrogen atomor a
hydroxy group; Rl is a hydrogen atom an al kyl group, an al kyl group
substituted by one or nore hydroxy groups, an al kenyl group,_an ﬁé?ﬁ@f
group substituted by one or nore hydroxy groups, or an aIkyﬁZdB@u
substituted by an oxo group: X is an oxo group, (a hydrogen atom and a
hydr oxy group), (a hydrogen atom and a hydrogen atom, or a group

repr esephg¢maduiei £91 A e ; G obtl SorRd1 2¥0a FMPa t L B 1MUY 09 A0 and a
hydr oxy group), (a hydrogen atom and a hydiogen aton), or a group

repr eseanddolyy a hehfokenlear N-NR11R12 or N-OR13 R11 and R12 are

i ndependently a hydrogen atom an al kyl group, an aryl group or a tosyl
group; R-3~ RyBe Resm R RITi&eecolpoui@? fod RE2 ane dsdependandly a
hydr ogen atom or an al kyl group; R2' is an optionally substituted ring
system bt 6h thRY COREALR cPNE Or B! §chRUSrOat ORE; oF IcomPoliRliRoeri®h 1 or
2; and in addition to the above definitions, Y, RL and 3, together with

the Car??”xgé@?%%é %H‘%&P&h%i%rhebaetlt@r? e@oaﬁg}ﬁrro &peat 18 Yy ated or

unsaturate or 6- menbered nitrogen, suffur or oxygen contai ni ng
het ' i j || i t,ut ; ted

from ¢ nAEgPEa! b EBEb TRl HPShhUM' Sorl PECh T L S08U BT ©

f ot f la CH2Se (CBHS) | kylL 4 .- 2 0

glrjgg!tol '??1 eg%l?y%{)er{ngu%rs%{legechwcéi%ﬂ gP%&g’séan?D?lé?éF%ce“hZ' tgng%ob?lelq%%l o]
C5_, I d the follow b lifi.ed., .

G T R Sl e T R
'S hydrgﬁgke%}Eg#gXXngaﬂgédafno§geg%£¥ﬁ macrolide compound.

As a particular example of the macrolide compound, the

a

tricyclic compound of the following formula (I) can be

exemplified.

(I)

(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



or ‘a - OCHZOCHZCHZOCH3 group, and R21 is hydroxy, -OCN, an al koxy group, a
het er oaryl oxy which may be substituted by suitable substituents, a

- OCHZOCHZCHZOCH3 group, a protected hydroxy group, chloro, brono, iodo,

am nooxal yl oxy, an azi do group, p-tolyloxythiocarbonyl oxy, or R25RzsCHC0O-,
in which Rz5 is optionally protected hydroxy or protected am no, and R26 is
hydrogen or nethyl, or R2 and R21 together form an oxygen aroélthj$h2005
epoxide ring; or (c) cyclopentyl group substituted by nethoxynethyl,
optionally protected hydroxynethyl, acyloxynethyl (in which the aryl noiety
optionally co I i thet i h m .whi ch may be quaternized,
o,r a carboxygsggﬁi1§%i€ﬁ£ﬁquﬁg§%s%£§iF?ggeﬁggghe or nore am no and/ or
hydr oxyRgrictips hwhd cdgenyabempr at hgdec x wrg meuppox ab yb axyeidhHydropyef erred
exanple is a 2-fornyl -cycl opentyl group. The definitions used in the above
general for mufaOUP), X 20 0atkoXd0 P EMEP heL's FéciFF R FREYUPr dstgidye Exanpl es
t hereof are now q@ained and set forth in detail. The term"|l ower" neans,
unl ess ot herw se I ndi‘cated, a group having 1 to 6 carbon atons. Preferable
exanpl eR’ ahdthta'tal kytepeoupsit bpd Agydaldgdn ruicet wrod hiyir ol kpxyugr oup”
include_g straight or branched chain aliphatic hydrocarbon residue, for
exanpl e’ a 3 %ver PEARPI &R oﬁlboglucﬁnasa%i’ﬁylg,roémwl‘?npraép]ﬁk’ll, 958BPopyl ,

al Koyl ~or oubeP Ty His B ERF AR Yo e BV AR eH ERERT SRR ocar bon

resi Flue havi nglr@r(up doahl ala_:kelmy,l f@r;mpgrmi}mil:ﬁthm\sﬁr lbay kengl Iog;r (mqm:euclh asd
vinyl, propen e. g., allyl group), butenyl, methyl prqopeny pent enyl an
hexenyl . Prefé%ﬂﬂ%¥%x%ﬁﬁPE§'opqrﬁp"%}§Vlgﬁﬁﬂﬂ9 ?%@FG&éﬁﬂﬁﬁuPY 28l vyl

xyl yl, cumsnyh,x P 8Y ;and napht hyl . Preferable protective groups in the
"protected hydroxy groups" and the "protected am no" are 1-(I| ower

al kyl t hKojs @nhowerg ajkgltipgr dap hsutdv@snaalkewerarad ky | b hdopetyhyraguoup (e.
g., methylthiaonethyl, ethylthiomethyl, pr | t hi onet hyl ,

sopr opy! t hi ot RHCEBEEN By = PRGHAGHEn PO ] O hex et hyl
etc.), nore preiarabdyeEd- €4 alky! EBrammtylcgieup, nost preferably

met hyl t hi omet hyl group trisubstituted silyl group such as a

tri (1 owdr}&l Ryl 4/ |gx¥eup, (Brhyvsirgyen| ptom mnd byl kyAyPE vt GURRE) si | yI |

tert-butyldi hyl si,l yl rizter yl sy ~Llc. | o

al kyl - di aryl s”?%‘w i‘?’8.‘569".":‘g n%e%%ﬁl éﬁ?‘#eény’:‘@ﬂmg?enet%%?‘é‘? shiy1%i F5PuP
propyl di phenykeignd seth eet- byt Witk phepylulta N2NRRT 200R-6RMY , etc. )
nor e pre{prabléztri (C1-Cq) al kylsilyl group and Cl-C4al kyl dj phenyl si |yl
group, Ros&npr et BB| indepepstay ol vst Byl o9en grloem. oy a1 kyl group,

tert-butyl di phgny 'iy&rgggurg and, gq ry&rg{l‘.gyp such as an aliphatic,
aromati c acyl group or~an aliphatic acCyl group substituted by an aromatic

group, RHi,ciR'&r eRtfor iRféd RP’omPd’® caRboxyR*f candi &7 sut¢ ohndegeindicort Txr bani ¢
opt i onal Ty hadi RYBFRSER RAT QA 141 8 190b5 PFARRYS cuch a5 carboxy, o g,k
fornyl ,R&caty/lan optionally substituted ring system which may
contain one or more heterocatoms;

n is an integer of 1 or 2; and

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

with the carbon atoms to which they are attached, may

represent 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(CH;), and an alkyl



propi onyl, butyryl, isobutyryl, valeryl, isovaleryl, pivaloyl, hexanoyl,
car boxyacetyl, carboxypropi onyl, carboxybutyryl, carboxyhexanoyl, etc.; a
cycl o(l ower) al koxy( | ower) al kanoyl group optionally having one or nore
sui tabl e substituents such as |ower alkyl, e.g., cyclopropyl oxyacetyl,
cycl obut yl oxypropi onyl, cycl oheptyl oxybutyryl, nenthyl oxyacetyl,

ment hyl oxypr opi onyl , nent hyl oxybutyryl, nenthyloxypentanoyﬁ&z OEYT 2002
ment hyl oxyhexanoyl, etc.; a canphorsul fonyl groups or a lo

al kyl car bamoyl group having one or nore suitable substituents such as
car boxy I dnga Yoo r- | X a ower ) al kyl car banoyl
group (Sebagfgggﬁ%gxsgekﬁ§¥ég§Sgﬁgg @ﬂ?&ﬁ% g g?ﬁ%ﬁggrbannyl

car boxypr opyl car banoyl , carboxybutylcarbanoyl carboxypentylcarbanoyl
car boxyhexy

| carba
oo ey PEREAE e, FEC iy che MRt heer) ) SHESPodHRRoy P G . .
trimethylshlyli ﬁh@%¥§aEQ%n>ﬂ@tQ¥Fﬁ§rlqaf@y+ 2 0 CT 2002

trimethylsilyl oxycar bonyl propyl car bano
trlethyKaDIyIéLMmd&mwboameﬁnnéxylbgmqﬂp.

tert- buk th bsi | ybethox carbony p IcarbanDyI

tri- % sfl op xécaﬁﬁﬁﬁg?ﬁﬁﬁyﬂc etc.) and so on. Exanpl es of
the aromati cl@cmk GRORDS 1 5NRL UGS aarrpyalu%g Pg£BLEONal ¥% ne or
nore suitable subétltuen%s sgch égpnltro 9 ggengzy XPQ gyloyl

napht hoyl , n|trobenzoylQrdaanKHbéKZQynbOﬁﬂgr@napmmhaymd etc., and an
arenesulfonyl group |0nabHy havi ng sui tabl e substituents

8%& or nnrﬁ |
such as hal ogen, benz BHESA ¥ Hny T OCNa| AhedLKPEYY 19 QYPenésul fonyl

hapht hal enesul fonyl, 1 4eeebenaapestlf amilon chk or shenzanesytLery by
br onobenzenesul fonyl, iodobenzenesulfonyl, etc.” Exanples of the allphatlc

acyl groups substitutedSbytabhﬁwﬁm@Btlgm@nt$nchude ar(Iomer)aIkanow

t Iy h t abl bsti t t
Pover al Koxy ort 11 hal of La0krySrapEhsall: FEhkasl doand st Aactirsny !
phenyl butyryl, 2-trifl ugkemgt hbhl&fﬁ%h@%rﬁoPrleWd)ﬁCaﬁﬁi/ﬁooxalyloxy,
2-et hyl - 2- trlfluoronethyl 2- phenyl acetyl, 2

trifluoromet hyl - 2- pr opoRy- 2ZBREnPEadE y I~ e by LRBd ke 2 FRBINY 1:2%Y + gr oups

anong the aforesaid aryl.g quﬁseﬁf%%?l C4 al kanoyl group optionally having
car boxy, cyclo (C5-Cb) afkoxy ( al kanoyl group having two (Cl-C4)

al kyl s at the cycl oal kyl ﬂﬂlewhicganpﬁérsyéfoaphlgﬁgypl FrOteCted

car boxy- ( Cl- C4) al kyl car banoyl group, tr| al k IS|Iy A
al koxycar bonyl ~ (C1-C4) al kyl car banoy¥3§P& pPIb EFSUB ‘?Od%%@y
havi ng one 8 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

2-formyl-cyclopentyl group.

The definitions used in the above general formula (I)



- 20CT 2002 or two nitro groups, benzenesul fonyl group havi ng hal ogen,
or phenyl (Cl1-C4) al kanoyl group having Cl-C4 al koxy and

tiihal o(Cl-C4)al kyl group. Anbng these, the nost preferable ones are
‘acetyl, carboxypropionyl, nenthyl oxyacetyl, canphorsul fonyl, benzoyl,

ni t robenzoyl, dinitrobenzoyl, iodobenzenesulfonyl and

2tri fluoronet hyl - 2- net hoxy- 2- phenyl acetyl . Preferable exanplf Ei tZﬂHZE}
or 6-nenbered nitrogen, sul fur and/or oxygen contalnlng hete d) -T' 7
include a pyrrolyl group and a tetrahydrofuryl group. "A het eroaryl which
may be S uty [ e t f t erQaryl oxy
e R b T S e R T

exenpl idxpillafioedRhaod tbe dnnﬂﬂunﬂnoﬂethejiornula of EPA-532 088, with
preference given to 1-hydroxyethylindol , the disclosure of \g?l chis
i ncor por at ed Te® ef BBy "t encBearfe ? CEBRpYITRE M9LgAges

phar mac (é}_.gwhl aqﬁ tg_ablt% sl L2 FRbnUSe drfs accordance with this invention
are wel no to excel ' ent T mMmunosuppressi ve activity, antimcrobial
activity and Dt@éerpbdrm&@lnqgl@aloﬁd:ﬂ'nevf'allwlagatow'Sumd almeadkyal ue for

t he treatnent or 1]:orev\(\antion of rejection reactions bé trans Iant tlon of
or gans BP1et¥snést @raﬂ-kﬁ’é‘}’haﬁo sddde @ GirRhehE QEREENC

EP. A 4600551 EBRIR0623, " LR A E3a0h, EP- A 042088, B a”’ﬁﬁ%%gé%?%%ewm
EP. A 0265851 908905368, 2 AGHNRDSE WD HAIAL, WSy 1993, UDOY1L0495,

W93/ 5059, etc.], the disclosures o mhlcﬁgare i ncorporated 9 20CT
2002lu&%?9u5y¥%ﬁﬁﬁ%ﬁzé' PSAR R XL P ¥ %%hpounds whi ch are desi gnat ed

as FR900506 (pfé%@@abl@%@@éﬁﬁl@%s%@%éﬂwafﬁ@H%?%’r&ﬁS’s FR@Q@@%@@V e

products produced by m croorgani sns of the genus” Streptonyces, such as
St r ept camstessa f ghkkubaiehsas diied 39081 R ohebnghaedwmwmmaman rastdue e of

Bi osci ence,and Hu enc | ndust.ri al Sc gogce chnol ogy
( fornet?V*BEr Bt igﬁq?%%%ﬁa h?ﬁ&? Sf“é)l Rrerty OF°T i us? P’&I g nce and
Technol 9g¥h) asatvilngl , Hogagun it cheng.. , TskpR- ghiong)barskt endapan, date of
deposit Cctober 5, %QSZb accegilon ggnber FERM BP-927] or Streptom-rces
hygr 0scopt bbd PRAReN Y ak e trRrenbi 3nMo hezegay} deposited with Nationa

|,~stitute of P%?%%'a nce I Tl OTLECQ al Qg)ge,r?]gﬁifl&tlgts..l dusighal Science

and Technol ogy ofmert ntation esear gency of

| ndust rplaén $ai, ernasl ang IQOJWDI ogympnyd!, Inélsitigashid hapbirbylTsukuba-shi,
| baraki, Japan, date of deposit January 12, 1985, acgession nunber FERM

BP- 928] [ EP- A-mgﬁ@e;@]blen@rﬁks%J(Vgeen%afa}lpﬁa&él %her oPERAFSCHF %t he

foll ow ULy 14hParbirHe v e d Safi hePr &5edt iy @weanpound. HO
CH3O0 @aﬁ@%&%ﬁg% cgﬁdna‘{rhe 1% g ybel 1?1 (JZI-I hydr oxy- 12([2 (4- hydroxy-3

10 -anQl@Hﬁ@mﬂz lower)alkyl group such as a lower
"o RR S DaS B 67,2 DR £ 2T et ety
prefer r@dhymmlcﬁﬁe@ﬁynhe ;:txrdp‘y_cth@oﬁ@mwmﬂslébpr&rpq,rlhlelomexhwm,er ein
each of adjacent pairs_of R3and R4 or RS and R6 |ndependentl% forn1another
bond f dewbeHlbdimesthyl, isobutylthiomethyl, hexylthiomet
etc.), more preferably C, -C, 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-



the carbon atons to which they are attached; each of R8 and R23 is

i ndependently a hydrogen atomy R9 is a hydroxy group; Rl is a methyl group,
an ethyl group, a propyl group or an allyl group; X is (a hydrogen atom and
a hydrogen aton) or an oxo group; Y is an oxo group; each of Rl14, Rl15, R's
R', Re, Rs, and Rzz is a nethyl group; RZ4 is a 3-RZ-4-R21- Cy%&ﬁhﬁﬁbé
group, in which RZ is hydroxy, an al koxy group, an oxo group

- OCHZOCH2CHZOCH3 group, and RZ1 is hydroxy, -QCN, an al koxy group, a
heteroaryloxy whi ch may be substituted by suitable substituents, a

OFBcO5QURord Prokeehed vk 8 PHR kyaH O P1 anddo,
am nooxal % gnljazr%g grlrp%up p- t(%hy o%%hl ogar bgrrlyl oxg d&r&%gRaGCHCDO-,

in whi c@l%arlé:deﬁlp)ImahWsprlqﬂecgedupydrrmqt arrpfetredileyl betho, and R26 is
hyd net h d RZ1 t th f . t

oot AP PRy 1y 051 193 B r 0 2008 Sk e F YO RV 150 T "the most
preferaplgubr;i ghel 4 &@W%’Mé‘ (ddchSasidh %‘1@61&991&0 EKoRG.t asepici n

derivatives such as hal ogenated ascomycin (e.qg.
33- epi -g¢hbupoo83adexsbkyhstdrya@icy)l, gwiugh stﬁositstu&seubrynaEPan@maaﬁO;

l e _66a. As th th f I f h lid .
inoSHbRLBes AR R BF § A oK TABRR P13 St 1 ofirL T8 286

and |tsageal%@tu%e§bg@mcb%ce&enpl|f|ed Preferred exanpl e of the
derivatives is an O-substituted derivative in which the hydroxy in position

40 of fornul aEremplest pdt & ead Liadw tZ ofagydl %rqaegllanq)@r awather ei n

b f d h Rl hyd |k

yclr oal KRGO S EeUP aRPOIaT LhnB AR 37F 10 haapt beble
40- 0- (2sr11u§ltq>eb)eermylsﬁaﬁa@ecl@arﬂ@xQ ( ydr ox¥ bRaRAY, -4 dBBHGI N,
40- 0- [ 2- (2hydr oxy) et hoxy] et hyl - r apanyci n and

40- O(méepamnndet HyR$ yiragamyo pbutigyd .0 \éajbetytlut@csqreaileaylves may be

d d h
or gan o 1 AHAES o T EeRBRORS Sy EBbma Nl PO PEERRA SBRIRG o 'R i's The

or gani Ccaaabe@lbumw:eml,Scd&sdcr;eﬁlhasahbgzlq Sehbétl,tuent such as an al kyl,
allyl, or benzyl noiety, and X is a |eaving grou such as CCl3C (NH) O or
CFSS&%auﬁM€FQﬁﬁQQﬁﬁeaF&%ﬁﬁQﬁPE%ﬁﬂ?ﬁhﬁﬂpy h8 X8R R bhSRAay Yoe aci dic or

neutralygendit QB - hdlr LX8HRIS Te @utb*},‘ﬂ:zptf@éﬁ%es@éh% Gk ¢ bli“?(fy
trrfluoronethanesulfonrc aci d, canphorsulfonic acid, ptoluenesul oni ¢ aci d

or theie. gesp@&nl&ppypydmxyﬁnemyéubsMQImhwtp&pmmpﬂQ@ngaNﬂs when X is
Ctlsc(P%%lohept§hoxybu%yryl 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)alkylcarba
moyl group (e.g.,
trimethylsilylmethoxycarbonylethylcarbamoyl,



--'2 0 CT 2002 presence of a base like pyridine, a substituted pyridine,

di i sopropyl et hyl am ne or pentanet hyl pi peri di ne when X is CF3S03. The nost
preferable one is 40-0-(2-hydroxy)ethyl rapanycin, which is disclosed in
W94/ 09010, the disclosure of which is incorporated herein by reference.
The tricyclic compounds(l), and rapamycin and its derivatives, have a
simlar basic structure, i.e., tricyclic macrolide structurey g@pTdZO@%ast
one of the simlar biological properties (for exanple, immuunosupressive
activity). The tricyclic conpounds(l), and rapanycin and its derivatives,
may be-tBiﬁeEﬁwméﬁlyiét%@ﬁycéﬁ%éhyU@Edﬁ¥?c598&%@yEw?| non-toxic and
phar maceutical I'y acceptabl e salt suCh as the salt wi'th inorganic or organic
bases, ®peeithiydalilylahhakialdrimen sl psainy seahbamogddi um salt and pot assi um

I't, kal i th petal .sal h | ci | t d i It
n amo? B BHY e h P b R Bt Tt Ry o e e SarEod
“FbenZYErEkmﬁ&m&fgﬂD?iﬁH@pé&§@afBéBg@%JﬂleQrﬁ%ﬁdyiﬂeeﬁéqﬁoﬁﬁhLBed in
the present invention, It is to be understood that there may be conforners

and ones@r onpre stereoi soners such as optical and geonetrical isoners due

t tri b t d | & bond \ d h f d
| Somars ar ¢ dPEBRPAGS LA thEL AFA A G COEL o A4BFof Pad CBBLAG . t ne

presentgtBUBNbip@Rorfiil1 fUREREhg e MRENRd Fdes GORRUNKISs w98t Be uehdde form
of a solvate, which is included within the scope of the present invention.

The solsachk peehditatsty €139., -bepzeyd T 2ODRoVAe| #ad o hydrap b taed lan
et hanol e dissol ytion/ahsorption pr. er I in, thi,s invention
ﬁqggo %Qﬁ?%f H%Pﬁ&ﬁ§benggyg #gg%n?pk%ho etc ang

is not partrcu fes prov éd 't I'TYi's capabl é of "di'ssol vi ng

macrol ige sewpNdl feHoh a3 dup cystiencamppundvihy @nétsrphammceutical ly
acceptabl e salt, therein and/orpronDting{tspercutaneousabsorption. For
exanpl eSUiRabl@ | pEikYeARAIrsechl éshdla¥a¥e a&i-@esters, dibasic acid

di ester I r | e n j -t ant age. -
anohyd??%gg 5%%0 f?%??y ggFéﬁ%§§ggg%%P§gﬁrg%¥¥§§35¥g¥§ %?Yéthyl nyri st at e,
butyl nyspRtalad.ensOaREYh yiyr il abeobeciddriogetflonplr,i state, isopropyl

palmtate, isostearyl palmtate, isopropyl isostearate, isocetyl
i sost ea?%%@,’fol?tﬁ%e%‘?éaﬁ-&oé‘,ﬂiso‘éé??‘l"bﬁrb@%?é}lléé’trwl'i sooct anot ate, et hyl

|'i nol eaf g4 5§9ﬁﬁgp%é \iepghAat s hexyl laurate, ethyl oleate, decyl oleate,
ol eyl olea?e, octy d%decyﬁqﬁyﬁ?state, hexyl decyl di net hyl oct anoat e,

octyl dodecyl Reaupdamsotdt ¢heeted jphatDebasiyd gaichpl estlestitditiesbpropyl
adi pat e, _dinet hyl, adi pate, .di et hyl adipate i Lsoprapyl adipate, diethyl
ebhoatdn ArPER Loy P ERbE, A N RO B ARAR S o P BR b ot e

di et hyloptirehatie.y eh&ving laveroal Kykene ciar onat ek opyéple cardionat e,

et hyl ene carbonate, etc.) In this invention, the dissolution/absorption
pronot 2% 1% B lHwE ak ridakelleyer isddepbnderd { y RiteR Bl aCsFtabl e

C?”bi nabh Ry 15 dY L 8L Y prdl B IWh £ $ERACAL L. £ 51 kRS ST PRGRERADI € 14
’ 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,-C, alkanoyl group optionally having carboxy,
cyclo(C;~Cq)alkoxy(C,~-C,)alkanoyl group having two (C,-C,)
alkyls at the cycloalkyl moiety, camphorsulfonyl group,
carboxy-(C;-C,)alkylcarbamoyl group,
tri(C,-C,)alkylsilyl(C,~-C,)alkoxycarbonyl (C,-C,) -

alkylcarbamoyl group, benzoyl group optionally having one



- 2 0 CT 2002 dissolution/absorption pronoter in case of considering
stabitity and/or solubility of the active ingredient, and/ox snell, color
ahd touch of the conposition. The anount of said dissol ution/absorption
pronoter in the conposition is not particularly restricted but should be

| ar ge enough to dissolve the nmacrolide conmpound and/or pr orr_pltze I(CT

per cut aneous absorption. For exanple, its anount is preferab yO ’ 1%@0/2
(Ww , nore preferably 0 . 530% (W w), still nore preferably 120% (w w).
The pharnmaceutical base for use in this invention is not particularly
restric | (R SN otolys o T 44 A T3 [=To s in the
corrposi%?g‘ﬂpg%igggn&ggggbsl'elbo% di sé;l(g)}l?lf%éwt]hg’%ﬂ?%ck}ré%g?n%g??%’c arly,
hydr opheti pheasds(Cajighled ladndy 3sgirouyy bathnphe  regral kdeycampdund and t he

said thjickener are eferred. As such, hydrophilic glycols such as |ower
al kanedf bt ?i@.@1-£§519|1 d FyeBP. pﬁB"ﬁV{C-’en %F?colt%%rfﬁloﬁﬁtyl ene glycol,
are pargigebarsl reheE" 8de Hite APRUNL DfL 4 PG PRYIBAFUL I cal base in the
conposiéi on ofak%ahéljs I nvent ieon c%n e juagﬁfc(lS ogng%slel ected according to its
need. Ruebhhéyldxtyacepydsi bbhmphe comt fohytlhebparzut bneolisr absorgybn of t he

nmacrolide ¢ und, by m,xi a suitable anount of hydrophilic polyners
such as®pBi gppﬁ%ﬂ%%ygry&8|dn(§ﬁet¢12?ﬂ8SHHaq'%tu?Péalz%aseP The Pty

conpat i@HEih'&&cﬁx@@%yioé_—%ﬂ:%‘ﬁb-Esgﬂéh§f'£éeit@/\ie.nti on is a substance
whi ch i nproves the conpatibility of the di'ssol ution/absorption pronoter
with the pharPmeéetiabdle baxsapnels oS thechs-i oclardesmbat eicsnadtrdgent ed 15

- 20CT.2002 tg the foll i .- . Al cohopl i | | |, th |,
ooyl STUBEBE ablyatop e Tt LB G Re et on R arap s uae
D ot hyl £ngySksag)s @RkkowRId o vk cethaie et hylanmgl yool mnoct by

ether, diethylene glycol monobutyl ether, etc.) The nost preferred of all
are di et hyl entA ghgtelramrwl | shech arky| bet isasst brwhgdwhixchsdi sellieene

gl ycol noethyl ether is partigularlv.preferred., And in.case th

i oty ERESEE s onomP st et cRE e 058 T B SRR o5 of ¢ e
macr ol i gigbseARAHYH ey Be ieHerd edubbhd thosmtbk at g, ap®upheoforsad d

conpati bilizing agent is not particularly restricted provided that it is

added iexampdifigdnfoanBune ft $hepreneotnd whpbkebiflonnubd ke EP-
di | uf | QF Pt.i iLth t ' . h,
mmy fort oot 4EhaP PR <Y olbE" gt Ie0 TSR Sy R Ao 80 T

5~15~ (wWbwyl, Thdd hdtkehesusd ohif | shtsed ioptivaakbpnatedi beirmdantibpn i s

not particularly restricted provided that it is pharmaceutically acceptable
and cap%%f@rﬁf"qewparti ng viscosity to the pharnaceutical base, thus
including the follow ng organic and inorgani c water-sol ubl e macronol ecul ar
subst ances, anong others. (1) Organic substances - Native polyners ---- gum
Arabi c, gum dUae, téaycddeereempgumds aghcadd, ipecoharragesiiapid Xant han,

gg: iﬁrgpaiégﬁgia%’ledeggﬂ; nfogellls'él q3E a'ccsg%gxgteh?}iitch p@ljﬁlgeﬁﬁv'e'rffl&?l l'ul'ose

’ 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,
W089/05303, W093/05058, WO096/31514, WO91/13889, WO91/19495,

W093/5059, etc.]l, the disclosures of which are incorporated



2 0 CT 2002 (nmethylcellulose, ethylcellulose, hydroxyethylcellul ose,
hydroxypropyl cel | ul ose, carboxynet hyl cel | ul ose sodi um

car boxynet hyl cel | ul ose calcium etc.), carboxynethylstarch, sodium

al gi nate, propylene glycol alginate - Synthetic polyners ---- carboxyvinyl
pol ymer (Carbopol), polyvinyl alcohol, polyvinylpyrrolidone, b*gThzﬂﬁze
gl ycol, polyvinyl nethyl ether), sodium polyacrylate (2) Inorga
substances Bentonite, synthetic nagnesiumsilicate, nagnesium

alum nosilicate, silicon dioxide, etc. The pharmaceutical conposition of.
this inyeption gy eferabkhLpntains a thickener and the anount of the

t hi ckener in theé pharmaceutical conposition can be judiciously selected
accordi ng to PhetDbpdarilye Vhecosmpyunﬁsthhlphaﬁmac@msugnaUHdwm$|t|on For

oy e 5rae s 481 Yo S rBiland Cadnabrete s sa I S aRE RO WA above,
cel | ul ogge pBJ:%HEEt§Uﬁ?oéﬁc@)ﬂdngﬁ\F?EQB)bE%%Hl'éln%s%f %{eb%\uﬂle pol yner are

nore preferable, and I'S pos eto change t he touc
Nda.0 393 above

phar nac&tgﬁgaLmossuebnaby_mgpgmMe
the conyererharceRCEp: At LpBalyd "Ee?a%is"%;ﬁ sesiants and i o o
etc.), BlaRhbidsy A[g%@utdypéfmus(t%laﬂ sé§éﬁ&éyalnd pakAhbabgy (Mﬁi@ﬁ@

etc.)], coloring agent,” sweetener, perfunme, diluent and preservatlve as
wel | smeemtar'edonmwldqrcatcifneeltubstpaqm OPademzaxayScmelcgtml ity of

the present armaceut cal ,coppositio an be | ed I ~o00z if
0. 01 1 TSR ELREYE or e cfany o MRSBERG. L=ERANE - aME L Mo r BT m ¢ at e
i's usedy@sahedstabbfideposTheoPbeserceuti oad, Cac&msiwm@ﬁbéhlmmventl on
can be used { applylng It to the affected S|te particularly the skin
yakushimaensiisdeo.

| esi on,BBng27 @rzu;tgﬁ;_mme;z _W_ammp .o¥a

COmPOUnad ) e TR NGBL S RIPARL L LS £ BB Al bR €L 2
ot her fm&m&o&yWg@aidwoftmﬁds&qqrgmesd@énaawm Teehablvgyt Of é ke £ D al
conposition is 0.00120a ( m/m% more preferably O A~ 0Co (wWw, nost

pr ef er abgymenbatBan RgsparcihénebipBEPAIN FRP TINIHEF r EDh 65186/ RE nor e
ot her df&&ﬁn&@b&@ ?featng'§?tﬁggbgh9'§g%ﬁ%ﬁ ,fT%Q%dﬂﬂJEhl, Ibaraki,

Japan, date of deposit January 12, 1985, accession number FERM
BP-928] [EP-A~0184162]. The FK506 (general name: tacrolimus) of

the following chemical formula, in particular, is a

representative compound.

Chemical name: 17-allyl-1,1l4~dihydroxy-~12-[2-(4-hydroxy-3-

10



Meanwhi | e, the pharmaceutical conposition of this invention can be produced
in the sanme manner as described in the foll ow ng exanpl es. Exanpl es The
foll ow ng exanples are intended to illustrate this invention in further
detail and should by no neans be construed as defining the scope of the
invention. In the foll ow ng exanpl es, FK506 is adm xed as i t.52 r@@gﬁgﬂ@?e
when preparing conpositions containing i,t, though its anmount™i X sed
as the wei ght of FK506, not of its nonohydrate. Exanple 1 [Conposition 1]
FK506 0.3 ng 18 - 2 QCT 2002 Diethyl sebacate 10 ng D et hyl ene gl ycol

monoet hyl ether 10 ngeRHRRYIERA HHGAl) O Sne WA PIYPI PPY3 ced L ul 0se 2.5 ng
Total 100 ng Diethyl ene glycol nonoéthyl ether” was dissolved in a mxture

of propyl ene gl ycol adthedihetdyil s diPaddt, e Tarie F0st fank-11, 28~dioxa~-

hydr oxypropyl cel | ul ose were .t he I,SS veggi t he resul tant sol ution,
fol | oned by stirring? F&ﬁ&%&ﬂ¥§§4§é}§§¢%~ aﬂéF&@WQﬁi EiSmal
application. Exanpl e 22 3Aqeond-Aetrdchesi Ml ar manner to Exanple 1, the

fol |l owi ng pharmaceuti cal conpositions were prepared. [Conposition 2]
FK5060. 03ngDi et hyl sebacat elOngDi et hyl ene gl ycol nonoet hyl

t her 10ngP | | | . s. Tot al 100 Co ition 3] FK506 0.0
i (o a3 TR IR S o N R R R N G
gl ycol £ré. t Mediey®] oRnkelild ©88nh20F I oEeht10Q ik 19 R &P £ T 2002

[ Conpositiaon 4]FK§0§0.03 ngDi et hyl sebacat'el5 ngDi et hyl ene gl ycol nonoet hyl
et her 1 HgPr s &leipnbpesinden Hyir frypr spyltde I hwze2f GrngIobakyeEn

ng[ Co sitign,5] Asc cin0. 3 i i sopropyl adipatel0, ngDi et hyl ene gl ycol
m)noe{rﬁ:y eefﬁéP d' n%%g}tﬁﬁl &ife Wdﬁ‘?& %?’?.yl-s%?%@b?@ﬁg’lec%’l | ul ose2.5 ngTot al 100
ng [ Corgxosht b@n 8] amb08*2043 nith d¥ 196 Axlk nsabacat By 4@ oge Propyhene gl ycol

g.s. Total 100 ng [ Conposition 7] FK5060. 3ngDi et hyl sebacat elOngDi et hyl ene

9

gl ycol HordethynYetmes 08HPEBpy| ene gl ycol g. s. Car bopol 2. 5ngTot al 100ng
R is a methyl group, an ethyl group, a propyl group or an
allyl group;
X is (a hydfogen atom and a hydrogen atom) or an oxo group;
Y is an oxo group;
each of R', R'®, R!, R, R'®, 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 -OCH,OCH,CH,0CH; group, and
R*! is hydroxy, -OCN, an alkoxy group, a
heteroaryloxy which may be substituted by
suitable substituents, a -OCH,0CH,CH,OCH,
group, a protected hydroxy group, chloro,
bromo, iodo, aminooxalyloxy, an azido group,
p-tolyloxythiocarbonyloxy, or R**R**CHCO00O-,
in which 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; and

11



200 - 2 0 c T 20d2 [Conposition 8] FK5060.3 ngDi et hyl sebacatel0
ngDi‘et hyl ene gl ycol nonoet hyl ether10 ngPropyl ene gl ycol 38. 59ngPol yet hyl ene
gl ycol 38. 59ngAscor byl pal nmt at e0. 02ngCar bopol 2. 5 ngTot al 100 nyg Exanple 3
‘According to a simlar manner to Exanple 1, the follow ng pharnmaceuti cal

conpositions 9, 10, 11 were prepared. Conposition No.9 (-~ mLyzxigqlzgwgli
(% w w) FK5061. 000. 300. 10Di et hyl sebacat el 0. 0010. 0010. 00D et hyte gl ycol
nonoet hyl et her 10. 0010. 0010. O0Pr opyl ene gl ycol 76. 4877. Z877. 38Ascor byl

pal m t at e0. 020. 020. 02Hydr oxypr opyl cel | ul ose2.52.5 ~2. 5 Exanpl e 4 Accordi ng

to a sigkar FRMNSFebB8rEXFM &4, 2t he fol lowi ng pharmaceutical conpositions
12, 13, 14 were prepared. Conposition No. 12 13 14 ww) (~ww (~ ww

Asconvcin 1.00 - 21 2 0 CT 2002 33-epi-chl oro-33-desoxy-

asconyci n-1. 00-40- O ( 2- Hydr oxy) et hyl - _rapamyci n--1. 00D et hyl .
sebacatelo.Odg@?GETﬁEEﬁgg%fﬂQX%ﬁé‘ﬁﬁ§%ﬁ¥Pﬁg%BgPﬂ9F(I) 1s, ihaddition
et her 1%9%@5@@%%9%@%@%& %ﬂ%&{{-ﬁ%-a@%@l%ﬁ@e%dascom cin

pal m t at e0. 020. dr oxypr op ul ose2.52.52.5 Exanple 5 The
per cut afeod s, SFsEmht-ar caard 3Arderseons saEgtion wkpehiinediscpestdrired usi ng

Egﬁpggﬁéggggﬁtgggkxéggﬁg %TEQE'?L LPSOinvention are described bel ow. Using

As the other preferable example of the macrolides as
immunosuppressants, rapamycin [THE MERCK INDEX (12th
edition), No. 8288] and its derivatives can be exemplified.
Preferred example of the derivatives is an O-substituted
derivative in which the hydroxy in position 40 of formula
A illustrated at page 1 of WO 95/16691, incorporated herein
by reference, is replaced by -OR, in which R, is hydroxyalkyl,
hydroalkoxyalkyl, acylaminoalkyl and aminoalkyl; for
example 40-0-(2-hydroxy)ethyl-rapamycin, 40-0-(3-
hydroxy)propyl-rapamycin, 40-0-[2-(2-
hydroxy)ethoxylethyl-rapamycin and 40-0-(2-
acetaminoethyl)-rapamycin. These O-substituted
derivatives may be produced by reacting rapamycin (or
dihydro or deoxo-rapamycin) with an organic radical
attached to a leaving group (for example RX where R is the
organic radical which is desired as the O-substituent, such
as an alkyl, allyl, or benzyl moiety, and X is a leaving
group such as CC1l,C(NH)O or CF,S0,) under suitable reaction
conditions. The conditions may be acidic or neutral
conditions, for example in the presence of an acid l%ke
trifluoromethanesulfonic acid, camphorsulfonic acid, p-
toluenesulfonic acid or their respective pyridinium or

substituted pyridinium salts when X is CC1,C(NH)O or in the

12



per cut aneous absorption experinment and a cutaneous retention (residue in
skin) experinent were carried out. As experinental animals, three
7-week-old nmale SD rats were used. Wth each animal inmobilized in supine
position in a stereotaxic device, the hair coat was renoved with an

electric clipper and a depilatory cream (Eva Cream manufact.
Tanabe Co. ) was applied to the clipped area. After applicatﬂ%ﬁjgyrIEEMP

cream the local skin was washed with water for 10 m nutes to renove the
hairs and the animal was returned to the cage and kept intact for 24 hours.

After thee 88herl owaa WEMDI 11 £8dpeeaidi id), SAPsABsRAT Y & ﬂ)?r&bﬁne_,
stereotaxic device, a 2.5 cmx 4 cmarea was marked off on the depilated
abdom il is&pmopfy ltdtehy hamame 30r npe ot amed ebp i geuad didase aphene& tics sai d

ked- of f At det ' ti ft di cat.i 0.3 bl ood
e wi 1SN i TR E PO £ SHLGeO S m b AR EOTZ CBREEPAYIE SyFEnge and.
af ter thsouahomini e ieh 01088 523 osed 4 P05k 299811, bnEDTAs o e Jlood

sanple was stored frozen until assayed. The whol e bl ood concentration of
FK506 Subsvhhcé Jes deterporedt &y babpdot iy raéeblesork sanple to the enzyne
i mmunoassay using a peroxi dase (the assay system described in, for exanple,
Japanese Kokai Tokkyo Koho H1-92659). On the other hand, after bl ood

sanpling at t#ee 24+h Ul c t B8mpifmee( of , t B%d@c&ﬁaﬁlg@iskiarhamtwas hed
with water and the skin tissue was excised fromthe above-nentioned
mar ked-dF Flupsavesft dravhe asiiout hatobe sddt ppseucitasisy waserenoved from t he

i sol ated skin,.the skin,ti,ssue was, honogeni zed, in Q. 1N-HCl/et.hanol (1/1) to
prepargt%l'}iXCE‘WFW)mas(f{??ll%figsfg:%%%lglgﬁat ea.m%'h%ta%ﬁn]t o?n%KgSG Ubst ance in

thi s hamgenatebirsl sigi eali pabdyrthesenzp® érumpaassay described above.
The percut aneous absorption paraneters of th'e test drug were determ ned.
The reskMpdngpargiessehyedaict itbf¥) 1. In Table 1, AUC [024 hr] denotes the
area under the 0~24hr bl ood concentration-tinme curve. Table 1 Sanple
adm ni st eredAUC [0-24 hr] (nghr/m ) Residue in skin

The tricyclic compounds(I), and rapamycin and its

derivatives, may be in a form of its salt, which includes
conventional non-toxic and pharmaceutically acceptable
salt such as the salt with inorganic or organic bases,
specifically, an alkali metal salt such as sodium salt and
potassium salt, an alkali earth metal salt such as calcium
salt and magnesium salt, an ammonium salt and an amine salt

such as triethylamine salt and N-benzyl-N-methylamine salt.

With respect to the macrolide compound 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 macrolide compound in the
present invention. And further, the macrolide compounds can
be in the form of a solvate, which is included within the

scope of the present invention. The solvate preferably

13



(after 24 hr)Conposition 1>30>5 Effect of the Invention In accordance with
this invention there was provided a pharnaceutical conposition containing

t he macrolide conmpound, particularly the tricyclic conmpound (1) or its
pharmaceutically acceptable salt, which is very satisfactory in stability,
wor kabi lity, user acceptance, irritation potential and/or derzgﬁ 002
penetration efficiency. In particular, a gel preparation fof Gﬂh;
application 23 - 20 CT 2002 could be provided which insures an inproved
penetration of the macrolide conpound, particularly said tricyclic conpound
(1) or ihelphks nackutiredld yaredcent athearssldtet hrough the keratoid | ayer
which is a barrier to absorption, as well as a good cutaneous retention
(particularly in the derm s) of the macrolide conmpound. In addition, the

har maceut i cak,,co j ‘ IS, i te . i ent
?hunectagtL) gg%igﬁgéﬁ%i?gl?%ééﬁ#ﬁﬁﬁ?¥ﬁgﬁl?gﬁn?%%@%e?gggggﬁhf'and{%ﬁe
so- cal | ¢dveelaiund phemotepart i'culller pharsncedidiosad spopasidd ahof 1be

present .invention is useful for the treatpment or prevention_of inflanmatory
or hype%ﬁr&%H%ﬁ%ﬁi9é SKiS 6 bR e B G Lt AR eEGERAIHI ¢ es ERG ORS of

i mmunol pgk Vi dred) i S (18- LaSi+S:, [ @gg' LS,

cont act{3 lér%?t%]iltl S, @%ggﬁgt zl% g;::r r%g:tsi ?‘thsé)&géggr%r e?%iggr%ﬁg% is,BH’“chen

pl anus, spénpht hes.e ibubhays ppaphicgni g 14 genrmltyshebulsl abapywtiaari a,

angi oedema, vasculitid ryt hems, derna“ﬂgosinophilia

s, e | upus .
ery;henﬁ?Gs&ia%&%%; 5%& & Véngr&%ﬂ%h Eéﬁsé%ﬁ?Q%é Sﬁgﬁﬁﬂ%ﬁbﬁic
activi 158 RASSEIRE LY dd& 'ZEB%}[&%%PE £HOIPAUN af?k#r!t%%!ea%)fb gs!

preparatrion foor external use o e present 1 nvention is useful for the
t r eat neagnobepropdgl aiith efdypswtagsi.s, such as psoriasis arthropathica

psoriasis, cirginata oriasis_.diffusa, psorjasis discoidea, generalized
pust ul ar BgﬁFﬁggsngfg%&ﬁﬁﬁ%th§at£3rﬁégi %%taFéphica, psoriasis guttata,
psori asi $ s@yrdpy ] PROEHaYax d NVELRAL vy PSOF 4881, S YW AkirS s tRSOE | asi s
orbicularis, psoriasis ostreacea, psoriasis punctata, pustular psoriasis,
psori asi §oggdrtly Imyréatapsori et zldeidesrshl myrigid s, ohsopropyl2 o c T
2002 Furt er.nor.e t he phagﬁac uti;aL cgﬂpositiog of %he rgignt i pventi on
is usefﬁ? F&'%W%’tﬁﬁ?gﬁf(ﬁy r%ﬁ ?F&?iskﬁ §88 35¥_wfﬁ_S iﬁ&ﬁﬁ%f

Aut oi MmuBe c@itsersesost bl taye et yd. skyatHeen URGdetylssteannde,
conjunctivitis, uveitis associated with Behcet's disease, keratitis,

her pet i €ek¥lai priost apnt @ BE ket hyilt 1 snodeate ignphepydl 1dpethesis,

ker at ol , pr i oren. I cleri , vies'
opht hal s aing: AEeFE DRI Eea RO SR A 6%a e BLLYT ATAEE,
si cca( dogteyegdghy ycingnrdlst ate ) dherylidd syl sdiew tdosl sctamdedre ne

opht hal nopat.hy, ,etc.)~ skjn di seases . 0. dermatonyositis, |eukoderna
vulgarig?gwgﬁ%HV%§¥% P& Q%ﬂobﬂﬁFOS%ﬁﬁ?t]vity, and cut aneous T-cel |

| ynphome) pilmererd r oehuc it &+ or keloid due to traumm, burn, or surgery.
The disclosure of the patents, patent applications and references cited

herei n {didseRrereht adpplateat i dhnpshadcapbratg widigbhyheaddd@toti on of
the preéf@%dﬂ%%g&icgﬁﬁ%%tgF diethyl sebacate, diisopropyl

sebacate, dipropyl sebacate, diethyl phthalate, diethyl

pimelate, etc.)

- Lower alkylene carbonates

(propylene carbonate, ethylene carbonate, etc.)

In this invention, the dissolution/absorption
promoters listed above can be used each independently or
in a suitable combination.

Particularly, diethyl sebacate is the most preferable
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2 0 CT 2002 CLAIMS 1. A pharnmaceutical conposition, which conprises

macr ol i de conpound, a dissol ution/absorption pronoter, a pharmaceuti cal
base, and optionallya conpatibilizing agent and/or a thickener. 2. The
phar maceuti cal composition according to Claim1l, in which the macrolide

conpound is a tricyclic conpound of the fornmula (1): R24 R6 Rﬁﬂ&%%ﬂé R19
R~ R- (CH2)n OR3 "RRZ3 N~ Ra R4 D14 (I) "Rs _RRaR-~~R

each of adj acent pairs of Rl and R2, R3 and Rqg , and RS and R6

i ndependently (a) is two adjacent hydr ogen atons, but R2 may al so be an

al kyl ngsaodmt(mjn/m]ysb@lpmmmtﬂasbmbﬁzrai fom nedsl@etdﬁe@ohb&d@aﬁh@ atons to
whi ch they are attache ' i hydr ogen atom_ a hydroxy group, a

pr ot ect EHA Ry agred/or EO(lU@EﬂEMO?fgr‘HE&) agtize alnex§ddeddp, or an oxo

g oup LoggyBer diy RieoRe A0 aue ndenendentinn g fydpggen atom or 2

hydr oxy™ group; orn an ‘al gro ah~al kyl group

substituted byphenaneunfos£ Swid axys gwumoml@é&s@mﬂlcgr pupmate Al enyl
group substituted by one or nore hydrox groups or an al kyl group

subst i ttR@dSBPPLS igkkeyr bepRok P§%%i%ﬁ ag ﬁuﬁe%Q¥¥®H?§g€Htaﬁ@ﬂQ#@ a
hydr OXberPé!gg t hg%ﬂﬁﬁ?ﬁ%%ﬁgg‘l@% hdUAL 0981 ﬁiteo@ox?ygéﬁﬁggrza%‘éo/

represent ed IS an 0X0 grou rogen alf om and

a hydr gxyogpaep)it § apaydndagere ai ® mabsd rp thiyon ogeRoat @Rampea draup
represented by the fornula N-NR'RL2 or OR13: R11 and R12 are
i ndepen‘%‘EﬂFP§ is rﬁlﬂ?gﬁéﬁbgtyoﬁr Lar Gif IJ;Y{)\‘E;)( ol arP 58 e raPdup 0P 83 Ybsy|

group: Rl #a) R @t R B nBke- pRelre RBIyR1S2 602 (@)%)Re3 are i ndependent |y

The pharmaceutical base for use in this invention is
not particularly restricted provided that it is compatible
with the other ingredients in the composition and even
capable of dissolving the thickener. Particularly,
hydrophilic bases capable of dissolving both the macrolide
compound and the said thickener are preferred. As such,
hydrophilic glycols such as lower alkanediols, e.g.
ethylene glycol, propylene glycol, and butylene glycol, are
particularly preferred. The amount of the pharmaceutical
base in the composition of this invention can be judiciously
selected according to its need. Further, it is possible to
control the percutaneous absorption of the macrolide
compound, by mixing a suitable amount of hydrophilic
polymers such as polyethylene glycol with the

pharmaceutical base.

The compatibilizing agent for optional use in this
invention is a substance which improves the compatibility
of the dissolution/absorption promoter with the

pharmaceutical base and, as such, includes but is not limited

15



a hydrogen atomor an al kyl group; RZ is an optionally substituted ring
system which may contain one or nore heteroatons: ' n is an integer of 1 or
2: and in addition to the above definitions, Y, RL and R23, together with
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 al kyl, a hydroxy, an aIkoxy,éprgIZ%UQZa
group of the fornula -CH2Se (C6H5) , and an al kyl substitute n

mor e hyigls o egrfpsow2hg. - 2 0 C T 2002 or its pharnmaceutically acceptable
salt. 3. The pharnmaceutical conposition according to Caim2, wherein the
tricycltchAtempedrd (1) is the one wherein each of adjacent pairs of R3 and
R or RS and R6 .independently formanother bond formed beiween the carbon
Atons t b\ SRPER EHoy? BB By alhedePRach Ty HE ARG RER 1 s F haBRdrdent 1y
hydr ogest @h @il RO éSha1hydr-ot g1adBedZhd 5, aetBt hyl group, an ethyl group,
a propyl group or an allyl group; X is (a hydrogen atom and a hydrogen
atom) or Bheshylgmrpglyciod aronxbdlgweup;akikvh ethRrs R15, R's, Rl', R e~

Rl s~ an IS . a methyl group; IS 3-RZ-4- - cycl oh | group, in
ohi oh R EERY g DKo ar e Bl S s ofbas mens. P
group, méoBRAL IS dyHeexy.etdON, an al koxy group, a heteroaryl oxy which may

be substituted by suitable substituents, a - OCHZOCH2CHzOCH3 group, a
protected hydFegyngsduprefiesred mbmlli dde ik HovkanP Gy cehazi do

group, ?}18' iloWri)hiQiflﬂglioryﬁﬁé(i(s Oﬁm%gﬁzﬁmoa’i M&ﬁ@ ﬁégrdoﬁ
optional Ty protected hydroxy or pfotect am no, an I'S Rydrogen or -
met hyl ,monoBZ haiid ekl it dgebplaert fouaabyoxygeEe rateain iAndn rep@ddehEing; and
nis an_integer of 1 or 2. ,
diethylene glycol monoethyl ether is used, good cutaneous
retention of the macrolide compound can be expected. The
formulating amount of said compatibilizing agent is not
particularly restricted provided that it is added in a
sufficient amount to improve the compatibility of the
dissolution/absorption promoter with the pharmaceutical

base and, as such, may for example be 1~30% (w/w), more

preferably 2~20% (w/w), most preferably 5~15% (w/w).

The thickener which is used optionally 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

- Native polymers ---~ gum Arabic, gum guar, carrageenan,
gum tragacanth, pectin, starch, gum xanthan, gelatin,
casein, dextrin, cellulose

- Semisynthetic polymers ---- cellulose polymer

16



4. The pharnmaceutical conposition according to Claim3, 28 2 0 CT 2002
wherein said tricyclic conmpound (1) is

17-al lyl -1, 14di hydr oxy- 12-[ 2- ( 4- hydr oxy- 3- net hoxycycl ohexyl ) - 1net hyl vi nyl ] -
23, 25-di et hoxy- 13,19, 21, 27-tetranet hyl 11, 28-di oxa- 4-azatri cycl o[ 22. 3. 1. 04’
9] oct avos-18-ene 2, 3,10, 16-tetraone or its hydrate. 5. The pharmaceuti cal
conposition according to Claim1 wherein the dissolution/abs ﬁﬂiﬁnﬁbﬂﬁ
pronoter is a nenber selected fromthe group consisting of dibasic acid

di esters and nonohydric al cohol fatty acid esters. 6. The pharnaceuti cal
conposi {4 1 Cl_ai heidy t I i HRtd on
pronDteﬁm?gh?gggiggggoﬁgﬂiéﬁ% é?cﬁrﬁgégfgbypﬁgg¥§§ SH%P?gég?EﬁﬂQE% ‘acat e.
7. The ppdrorypudrpl cedipdsidé pncaeboxdinngt k9l Cediln llo s whebeiium he
pharmaceutjcal base is h)idr ophilic_glycols. 8. The pharmaceuti cal
conposi €% BROFYEGIh nced lalass 1cahRidM coipPi ses di et hyl ene gl ycol
nonoet atibilizin : 9. | cal
conpogé%gﬁbgygﬁﬁhiggFgggﬁﬂréﬁéia i%gggﬁ%ﬁ?ée?gﬁﬁji?%ggggﬁéﬁgr or

car boxyalgyhapel ymer as the thickener. ' 10. The pharnaceutical conposition

according to Caim1, whichis in agel form 29 .A(.A
. Al . ASE; AN RBEEAR PRIAME DS S~ 7T ICHRYO ARSI PAMYRer (Carbopol),

(it S g gy Lo B B0E S v b B b T aBEE PEIMSEBYaNT 1111111111

LTIV ERRIE IHA 1Y [V i hiyl? 2270 P22 RARTAS<<op @ L urd> pOKFES £ 73 atex<<<><x>| <|
<| <<<<<LLLLkL] < %>>L7<?><8?8888<|<|>|?>>|?x8<<><<??|8????~p?>ppx~ppxpx~
px>pp>p§%£x§§§%%ﬁLﬁL ?§.be?¥Hﬁ9§|pxpp?|p<p>p?>p>?pp?px8x|8>|<8<<8x??x?x8?x
XXX <>H it b1t <8 yrtretdd WMagnes o’ BPIPIY L VORGIRERY WX ?| <<<>x??777<
<<LKL?<?<?<] <K<K <LP X <~LLP<BE X <<KPIP<P<LPLPLPLP<X <KX <P B??BX 72X XX XXX PXXX XXX BXX
XXX 88858828 8Yxag7] 8282 9? BAWMNN P21 2RAUD)] ~@BR>?7>>>~>22272>~222227?| X<<p<pXp
PXXXXXXXX| ~< ? xxxxxxx°§xx? PXXXXZXXXXXXXXXX XS xxxxxxxxxgxx????????|??
3 5 g3

>?72227<| 2777 .§|§ LHGRRUL S8 SUYHABLF 4955 28288768%9%9222822878727
8?7?8<?pr@?d?ani aene3r s RINAYVeR8A\ Yo | v ahe ¥ calcwed eabgalkead c(a] ca] cal

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cana] ca] ca] ca] ca] ca] ca] caLca] caU calc(a]c
al P thiggener in the pharmaceutical composition can be
<

0*.4: <> ) i oA A
L cal o 4 Gal Expuaol L4f 6 FBLS BEAEMRCrRChE PRI e ervL sBbaad el el oo
NU( - <"QoBXtHe' [pMaied¥eaalicd Catenpealiaalan] caten] eape(ll€a] €nkcal cal ca] ca]

ca] ca] ca] gaLca] cal] ca] ca] ca] ca] ca] c. a]ca] ca] caU ca! R(L] p!u!! ""##$' $$%6& $' 1
""5URQ3F ener is used in a proportion of preferably 0.1~10% (w/w),

+j +v, akgc ca a c a] ca] ca
]ka]cé?@?gggé%%g%ia ég?Lg]%a?%?g{ﬁgﬂba}%§+§§,%?%%%%%%%%gg%@g%%g%gg%gE%K7¥7V
77777779 B%88" efogigb] Xaild udlasd cpdt anea] calcli apsabychieayea] ca] ca] ca] ca] ca]
c”a] ca] c”a] cal c”hal.cal chal ca alcalcal] calcalcalc(alcalca ~99999::,;

- <\ Lb<#&%§¥il§§;§@%§&iﬁ% Eéé]yli"ﬁ}l'lﬁ} Iﬁﬁ&%ﬁf!ﬁ f}r%?%fc%f %gffg]bclé?] ‘ca] ca] ca
] ca] ca] £ @] calica e £ab tal €aldnd €ge cel 6 & & @b c@f aal € dlreatmatealkaalaip] caj cal
ca! 9H*HHLMVM N[ NNNOOOR* SZSSSST oYYYZ[ 7[ mn{[\}xsni d_Z]]ca] ca] ca] ca]ca]ca]c
a] ca] cajenapsdjtdrapraFbedltid)}¢afbaieca] ca) ca] ca] ca] ca] ca] ca] ca] c(a] ca] cal ¢
aljcalca!\3 Co . .
_%__1"/aagg%%%b%gggédégéfF?ft&ﬁwﬁﬁﬁ%xﬁ]fggfggrgaT%g]cgfgh]ca]ca]c(a]ca]ca]
ca] ca] ost) s ahealeta] Cod takoalea] ol 6a] ed] el cSalho8ajata] cadgakealtea]cal ' g- g<
ghhhhliiiiidjnjjjkkkkkkzl I1'll1 mSnynnnztoj e [ U] c*a] ca] ca]ca] ca] calc”a]ca]c(
a] ca] ca}e@] AP RaPEAHER & T LR} ERCAPC ] cAPE IR, aJCCRPES) caEH Y] ca] ca] ¢

! i 0 = ~Y1,G0
|l cal o RhT EaTcAa] Ca] kol S e ol Lol Sal P e Lol Ca eaond eaf CPaT el iad cal cal
cal] cal qd tal talkes! tocdpsbire|15f @t{ v} gbd Kbelica] cajaxat cageakt@ne(a) ca] ca] ¢
8 !
Q1 (- At HOBFo] [be] CRPERPOL] ool ERFEMPOAEA o] £8] SSidn] 28] C51EH] cal ca] ca] cal
ca] ca] ol §2k¢ 3oy Al &) €A ¢3d £ ghealLabea)fI  HA 9%, &bk stability

of the present pharmaceutical composition can be improved
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109% & ()-11L10% & ()- @, 10% & ()-"f10% & () - F

Ts10%& ()-sTI~\: ! X9F" 10% t t & ()-!] 9F" 10% & ()-!S9F" 10% & ()- 9F" 10%t & ()
Ty 10% & ()-2z i 9%40% & ()- bb@! 91 10%& ()-' 91 10% & ()-'1"L

104 & ()-m0% & ()- 10° 10° 10 <t10% & ()-b P

aBb@!s! 10% & ()-9! 10% & () - &10% & ()-f10% & ()-Y! 10% & ()-1" 0%&;
%6dEDL@ ! ) 4 10(% & ()- (g" 1(()% & ()-y&l0% & () - $10% & () - @10 %( 6%%2602
10% & () - 6/ xnbCl 1" y10% & (Y- 10( 10(

10(<s10% & ()-6! 10% & ()-510% & ()-,! 10% & ()- O <nbCllA @O0%: ()-2!
@O0% c[rf& @) ozL YW AP \rtgéfé;gfn;éjgg%aaél(y)'o.OS-O.l%(w/w) amount of

10% & ()-L3"10% & ()-z*4: BHNz
ascorbyl palmitate is used as the stabilizer.

The pharmaceutical composition of this invention can
be used by applying it to the affected site, particularly
the skin lesion, once to 4 times daily.

The proper amount of said macrolide compounds in the
pharmaceutical composition is dependent on its particular
species used, the patient's age, the type of disease and
its severity, and other factors. Iypically, the
recommended amount relative to the total composition is
0.001~20% (w/w), more preferably 0.01~10% (w/w), most
preferably 0.03~3% (w/w). The composition may further
contain one or more other drugs which 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
invention in further detail and should by no means be
construed as defining the scope of the invention. In the
following examples, FK506 is admixed as its monohydrate when
preparing compositions containing it, though its amount is

expressed as the weight of FK506, not of its monohydrate.

Example 1
[Composition 1]
FK506 0.3 mg
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@0'%&"()-2!VN‘ @0N)& ()-z @O% & ()-z! @OWx& ()-z! @O%v& ()-z!

@LOYAYAYE ()-zNU(*+, - z[ PE 10" 10°

10" <s10% & ()-!1Y"109& ()-!1Y"109& ()-!1Y"10% & ()-.ML0% & () - s- <*bCPE:
10 @"10% & ()-9 | @"109& ()-9&10% & ()- F'10% & () -

8&s10% & ()-f#10% & () - YO~} [ <PE:
“Y'10% & ()-! Y 109& ()-!~Y" 109& ()-!Y'10% | & ()-

"10% & () - 9s"180£]§62@@&5PE

"0 10% & ()-& Y'10% & ()-z& Y'10% & ()-z9+10% & ()-Y( 10% & ()-z! Y(

10999& ()-z,dbC GL0% U& ()- ~10% U& ()-"910% U&

10" <s10%$ é 4 h211@%8rdarad ' | z[ 9bCl kn! 109 Ux U&

U& ()-1&10% ( (& ()-!'f "10%U& ()-f "10%
Diethylene glycol monoethyl ether

Propylene glycol
Hydroxypropylcellulose

()-Z 10° 10°
()16SR40% U& ()-!8&10% U

10 mg

q.s.
2.5 mg

Total

100 mg

Diethylene glycol monoethyl ether was dissolved in a

mixture of propylene glycol and diethyl

sebacate and FK506

and hydroxypropylcellulose were then dissolved in the

/ resultant solution, followed by stirring, to provide a gel

preparation for external application.

Example 2
According to a similar manner to

following pharmaceutical compositions

[Composition 2]
FK506
Diethyl sebacate
Diethylene glycol monoethyl ether
Propylene glycol

Example 1, the

were prepared.

0.03 mg
10 mg
10 mg

Total

[Composition 3]
FK506
Diethyl sebacate
Diethylene glycol monoethyl ether
Propylene glycol
Hydroxypropylcellulose

100 mg

0.03 mg
10 mg
10 mg

g.s.
2.5 mg

Total
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& ()-1 R{\=2C 10 U<s10% U& ()-710% U& ()-!f ' YOLO%sUsU& ()- ' YOLOU& ()-
110% U& ()-f! “110% ()-f(L]jHC 10 Ufn10%t& ()- + i 10% & ()-

+109%6 & ()-"110% & ()-!"910%m& ()- 10 U 10 UdX p!r!s!t!ul z[ PE. 10 10t 10t
10t <s10% & ()-!fri 10% t & ()- +fni 10% & ()- -+ fnf 10% pt p& () -

M 10%t & ()- +ull""##$17?PE:. 10 10 10% & ()-10% & ()-!e$10%\ & ()- 333
10% & ()-L "10% & ()-'!"y10%\ & ()-$' $$906-&&JEPE: -9 0CT 2002

[Composition 4]

FK506 0.03 mg
Diethyl sebacate 15 mg
Diethylene glycol monoethyl ether 10 mg
Propylene glycol g.s.
Hydroxypropylcellulose 2.5 mg
Total 100 mg

[Composition 5]

Ascomycin 0.3 mg
Diisopropyl adipate 10 mg
Diethylene glycol monoethyl ether 10 mg
Butylene glycol g.s.
Hydroxypropylcellulose 2.5 mg
Total 100 mg

[Composition 6]

FK506 0.3 mg
Diethyl sebacate 10 mg
Propylene glycol g.s.

Total 100 mg

[(Composition 7]

FK506 0.3 mg
Diethyl sebacate 10 mg
Diethylene glycol monoethyl ether 10 mg
Propylene glycol gq.s.

Carbopol 2.5 mg
Total 100 mg
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10 '10L0! 109%& () -1 +10% & () -

1 1098 ()-! 10908 ()-&& ' "' # $' 1"

10\ 10\ <t 10% & () - LO! 10%3& () - LO! 10% & () -

10! L39%40% i & ()-"10% & ()-33"10% & ()-10% & () -

I{erv“lbfrzy(l)@ 3"10% & ()-L!d-3"10% " & ()-L-3"10% & ()-L! L3 | xL3

< o0& ()--3" o & ()-L!Id-3" o & ()-L-3"10% &' () -L! ' I X

0L 0%NVE () - . QQOgE@ 2PET2002

10" 1" & "100MVE ()-y! " 1000ME ()-! " 109%ME ()- " 10%v& ()

10° 002222233~\= 10° " Y"10% & ()-! f #S10%F& ()-Y 10M 10M
10MK® 109v& () -1 +" 109v&' ()- !) 3940%CC& () - 3ATDTK7T7V77aB~\ =
10" 7! 105/@%211(’?5%9@/%4]() o 10% & ()-  L*10% & () -

(10% & () ggoéf 109% & ()-77777777)8eF 10°F 10% &
-100/&'(F 0% & ()-G 10° 10" 10" LI (10% & () - <1

&F"10%& ()-! 10% & ()-
@10 10LS 10% H& ()-4!"109%T& ()-m 10\
"' 5(0(C))dB_@ 10

T10% & ()-@10% & ()-)+;

-"f 1098 ()-Z 10°

% &8) - ) 8<889" 9997[ <eF

10" & 10%IK Y h G s@Batde 1! 10% 10 mg
Diethylene glycol monoethyl ether 10 mg
Propylene glycol 38.59%mg
Polyethylene glycol 38.59%mg
Ascorbyl palmitate 0.02mg
Carbopol 2.5 mg
Total 100 mg

Example 3
According to a similar manner to Example 1, the
following pharmaceutical compositions 9, 10, 11 were
prepared.
Composition No.
] 10 11
(% w/w) (% w/w) (% w/w)
FK506 1.00 0.30 0.10
Diethyl sebacate 10.00 10.00 10.00
Diethylene glycol 10.00 10.00 10.00
monoethyl ether
Propylene glycol 76.48 77.18 77.38
Ascorbyl palmitate 0.02 0.02 0.02
Hydroxypropylcellulose 2.5 2.5 2.5
Example 4
According to a similar manner to Example 1, the
following pharmaceutical compositions 12, 13, 14 were
prepared.
Composition No.
12 13 14
(% w/w) (3 w/w) (% w/w)
Ascomycin 1.00 - -
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& ()- 11110% & ()- !G'10%: & ()-4F @ 10% & ()-999 :::;"?2eF 10°)

10% & ()-!, "10%-& ()-!D, "109& ()-, "10%& ()-, "10% & ()-y

"10% & ()-:;;<\<_< <a<b<z[ PE. 10" 10: 10: 10:<10% & ()-!f1 10%& ()-! 1 10%
& ()-lasl 10%& ()-1+10% & () - b<g<<<_===dEPE: 10

10: 1090 ()- " 109 () - S3" 109! () - STO! () - LIOUME! () - #1090 4 )y ;R DEGFNBCB
PBQB} ASH= 10° 1 10M 10M 10MK109%VE () -1 +3" 109%VE () -

| 3(f #1090V () -y3"109%vE ()- !$10909& () - QBaBwCC] DEEA?SH= 10° 1

&G 10% & ()-! 7" 10% : & ()-! #10%

& () - 3133 &p L --dh3'd08% 83 PaHS3809% & () - FE FTF#HEH H(H)HOHXC -
ascomycin
40-0-(2-Hydroxy)ethyl- - - 1,00
rapamycin
Diethyl sebacate 10.00 10.00 10.00
Diethylene glycol 10.00 10.00 10.00
monoethyl ether
Propylene glycol 76,48 76.48 76.48
Ascorbyl palmitate 0.02 0.02 0.02
Hydroxypropylcellulose 2.5 2.5 2.5
Example 5

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

Using Composition 1 of Example 1, an in vivo
percutaneous absorption experiment and a cutaneous
retention (residue in skin) experiment were carried out.

As experimental animals, three 7-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 a depilatory cream (Eva Cream,
manufacture by Tokyo Tanabe Co.) was applied to the clipped
area. After application of the cream, the local skin was
washed with water for 10 minutes to remove the hairs 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 device, a 2.5 cm x 4 cm area
was marked off on the depilated abdominal skin of the rat
and 50 mg of the test drug was applied to said marked-off
area. At predetermined times after medication, 0.3 ml of
blood was withdrawn from the subclavian vein into an

EDTA-containing syringe and, after through mixing of blood
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10" 1 #y10% ' ()-m 10: 10: 10:<10% & ()-y-m'10% & ()- Y+10% & ()- (

"10% & () - OHNHHI+JIKK{ Y8nbC 10 Qy9d0% & ()-! CyYd 0% () -

WOA0%& ()-'! QuUA0% ()-! s"10% ()-&L0%&' ()- KLLLLgGMM<nbC 10

IX. F"10%&' ()- !|.F"10%&' ()- .F'10%& ()- .F'109%& ()- .F"10% & ()-

| Hy9d 0% () - MVMMVM) N[ NNbC 10 ! x10% () - 10% ()- & 10%& ()-#10%: ()-Z 10 10

10<109%& () - NNOOOR* SdBbC 10 -
! x!<i L3Z" (1%)%&' ()-&Z" 109%& () - 109%& ()-3"109%& () - 3SF" 109%& () - F" goog&C(T) -zgggsssss

SSSbC 10 !'x!9z 10% & ()-s" 10% & ()-Y 10 10
19510 OB 108 )N s TI DRGSR A0 AT,
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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. After the subcutaneous adipose tissue was
removed from the isolated skin, the skin tissue was
homogenized in 0.1N-HCl/ethanol (1/1) to prepare a 1% (w/w)
skin tissue homogenate. The amount of FK506 Substance in
this homogenate was determined by the enzyme immunoassay
described above.
The percutaneous absorption parameters of the test
drug were determined. The results are presented in Table
1. In Table 1, AUC [0~24 hr] denotes the area under the

0~24hr blood concentration-time curve.

Table 1

Sample AUC [0~24 hr] |Residue in skin (%)
administered (ng*hr/ml) (after 24 hr)
Composition 1 >30 >5

Effect of the Invention

In accordance with this invention there was provided
a pharmaceutical composition containing the macrolide
compound, particularly the tricyclic compound (I) or its
pharmaceutically acceptable salt, which is very
satisfactory in stability, workability, user acceptance,
irritation potential and/or dermal penetration efficiency.

In particular, a gel preparation for external application
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S 10ﬁ>§%£%is) of the macrolide compound. In addition, the

pharmaceutical composition of this invention has an
adequate emollient (humectant) action and is free from the
risk for dermatrophy and the so-called rebound phenomenon.
The pharmaceutical composition of the present
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,
lichen planus, pemphigus, bullous pemphigoid,
epidermolysis bullosa, urticaria, angioedema, vasculitides,
erythema, dermal eosinophilia, lupus erythematosus, acne,
and alopecia areata) because of the pharmacologic
activities possessed by the macrolide 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.
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Autoimmune diseases of the eye (e.g. keratoconjunctivitis,
vernal conjunctivitis, uveitis associatedwith Behcet's disease,
keratitis, herpetic keratitis, conical keratitis, corneal
epithelial dystrophy, keratoleukoma, ocular premphigus,
Mooren's ulcer, scleritis, Graves' ophthalmopathy, Vogt-
Koyanagi-Harada syndrome, keratoconjunctivitis sicca(dry eye),
phlyc¢tenule, iridocyclitis. sarcoidosis, endocrine
ophthalmopathy, etc.):;
skin diseases (e.g. dermatomyositis, leukoderma vulgaris,
ichthyosis wvulgaris, photosensitivity, and cutaneous T-cell
lymphoma) ;

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

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

encompassed within the description of the present

e

’ specification.
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CLAIMS

1. A pharmaceutical composition, which comprises ~
macrolide compound, a dissolution/absorption promoter, a
pharmaceutical base, and optionally a compatibilizing agent

and/or a thickener.
2. The pharmaceutical composition according to Claim 1,

in which the macrolide compound is a tricyclic compound of

the formula (I):

(1)

0 R17 R16

(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
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R!! and R'? are independently a hydrogen atom, an alkyl group,
an aryl group or a tosyl group:
R*?, R, R®®, R, R'Y, R, R', R?? and R® are independently
a hydrogen atom or an alkyl group:
R** is an optionally substituted ring system which may
contain one or more hetercatoms;
n is an integer of 1 or 2; and ‘
in addition to the above definitions, Y, R!® and R%,
together with the carbon atoms to which they are attached,
may represent 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¢H:), and an alkyl substituted by one or more
hydroxy groups)
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allyl group;
X is (a hydrogen atom and a hydrogen atom) or an oxo group;
Y is an oxo group;
each of RY, R!®, R'®, R'", R', 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 -OCH,0CH,CH,0CH,; group, and
R*' is hydroxy, -OCN, an alkoxy group, a
heteroaryloxy which may be substituted by
suitable substituents, a -OCH,0CH,CH,0CH,
group, a protected hydroxy group, chloro,
bromo, iodo, aminooxalyloxy, anazido group,
p-tolyloxythiocarbonyloxy, or R*®*R**CHCO0O-,
in which 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; and
n is an integer of 1 or 2.

4. The pharmaceutical composition according to Claim 3,
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" HEUR (e Fein QAMOOLERyITE @BEPEERY (1) is 17-al1y1l-1,14-
dihydroxy-12-[2~-(4-hydroxy-3~-methoxycyclohexyl)-1-
methylvinyl]~-23,25~-dimethoxy~13,19,21,27~tetramethyl-
11,28~dioxa~4-azatricyclo[22.3.1.0%°Joctacos-18-ene~-
2,3,10,16-tetraone or its hydrate.

5. The pharmaceutical composition according to Claim 1
wherein the dissolution/absorption promoter is a member

selected from the group consisting of dibasic acid diesters
and monohydric alcohol fatty acid esters.

6. The pharmaceutical composition according to Claim 5,
wherein the dissolution/absorption promoter is isopropyl
myristate, diisopropyl adipate or diethyl sebacate.

7. The pharmaceutical composition according to Claim 1,
wherein the pharmaceutical base is hydrophilic glycols.

8. The pharmaceutical composition according to Claim 1,
which comprises diethylene glycol monoethyl ether as the
compatibilizing agent.

9. The pharmaceutical composition according to Claim 1,
which comprises cellulose polymer or carboxyvinyl polymer
as the thickener.

10. The pharmaceutical composition according to Claim 1,

which is in a gel form.
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