EP 0 423 697 Bl Descri ption The present invention relates to an enul sion of
lipid containing a prostaglandi n anal ogue and to specific prostaglandin
‘anal ogues. EP-A-97481 and EP-A-150 EPD 42368781t o sim | ar enul sions
containing, for exanple, PCGE[err]. For prostaglandins (hereinafter referred
to as PG, six structures i.e. [err] and [err], were deternined in 1960.

Si nce t hen, Dptsrintien ogues have been discovered one after another, and their
-physi ol ogi cal actl vities have been gradual I knovvn For enﬁar;FI e, %;
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typi cal Iocaﬂthmnmqg)snmemm@@ Q y as required and whi ch act
locally, it is necessary for such PG—reI at ed rugs to devel op a drug

delivery systemtaking into 3 EP 0 423 697 Bl consideration the chem cal
properties and characterOAkl Cs as aut a00| d | f a conventional general

system c adm nistration OQM ffects e weak, and
“r at er s ron Ther ef or e, )t has been

system c side effects appges

proposed to use lipid m pheres (here| nafte referred to as LM as a
carv¥er in the drug deli W S ~However, such LMis believed
to be ema¢sified fine pa@ icle of -I|p|d 5 containing PG Nanely, it has
been reported that the sVBbility i )Hivo is increased by formulating

PCE[err] into an
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On the other hand, another literature predicts an important role which PGs will play as drugs in future

and proposes that since PGs are typical local hormones which are produced locally as required and which

act locally, it is necessary for such PG-related drugs to develop a drug delivery system taking into
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S
/emul sion of lipid containing PGE[err] as a target treating drug having
PCE[ err] encapsul ated in LM having a dianeter of 0.2 [err], and the
fornmul ated drug shows a vasodi | at BP 0428687 B and pl atel et aggregati on
inhibiting activity stronger than PGE[err] alone (Slm A K, et al,

Ar znei n- For sch/Drug Res 1206- 1209, 1986). 10 Furt her, it has been

_reported ""t° a“?: a&f"Fﬁt‘ aks de'frﬁl"%’l"&'ﬁ'm?aég%{’dﬁl ?YP@F‘@r ed

to a wta# '°"§' 8@‘&5 g% aHpP% ey ptr

st udy_has “B’ Fr&ifeb‘*f"bp’(? ”s i raig ?’ ' gehe ? 1‘ aI
e iv éysée% oquﬁr chg lev tolbg uls; él P?l esv\?f lﬁld

Ensho’ 8

' ﬁngg:yf :n% ﬁr ggﬁ J o (i?&t&%‘%ﬁ%‘;m QH£¥4 m‘érELs%E by I%M-ﬂa. ﬁ%dimné o

of each VRIate® ditl SMS @ YadoRiafdl bt bn ihEi6
~activiti eaa.mmoqg %aebéeﬁﬁd Sy s ey Loy 3 qiomfﬁ'sgﬁr" Ad by

an est g aser@é it \WaBooh époRstl Rt Mth@%EﬁSon’taﬂ%thbM%muﬁﬁﬁl s(a’eﬁmrﬁﬁb@edslbf%bhthll ty

- of each esmtifla stistahfabmdun of RBEAIs ibbdHHOLMBRA SBa&AHS GeenOnaab théntral e bbind@ OF

. PGE[ err] wesieed (RiefIgetashiM: ByEnshs; Baa) 24346 (1988) a BSA-saline, to see the

- stability ofn thdrpdriitds regorien thelt eiidl resgeabloare méthyl estarc] othyilbsten batyiTatel, @ivalic.acd0 25
- 30 35 40 ebter okt &diyl bster of HFGH), A the GitafeldB bggregatian idhibiting reiffiedt tob Bach asdstor oft BGE f wasGEL
and it & osdasured tagwmoyslietriatoraat the adidiies twoald be etgavied dmvive by the cleavage of the agjer bond

| nhi bi t orby apfestereseseverywiion Yo dstereas pet setizctive, and (P) thg atability of dfatteester picRAFatas agM10

i N human dser wash megsurgiCto siudy ¥b@mEfianr of PGE: ester from LM by incubatipg)it @n § BSA-3ali®, ® see the

ng/ n{ er r |stability 2Hthg LM4irug imbjsad(Eables 1(@lzand pojind Teble et hy| est er 86.7 14.7
ng*fi err] 39.7 [Jerr] 11.3 ng/nmerr] PGEl1l ethyl ester 101.0 28.7

ng/nfefr] 72.3 [err] 20.3 ng/ne 20 PCEl butyl ester 68.0 [err] 16.0
ng/ nerr] 22.7 5.0 ng/nmerr] PCE[err] pivalyl ester 192.0 41.7 ng/me
34.3 [err] 8.7 ng/nme PGE[err] octyl ester nd* 491. 7

[err] 24.8 ng/nmferr] 25 *Not detectable as the activity is. so | ow
(meanSE. n=4-7)
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(T:)) | nhi bi tory effects agai nst human 30 pl at el et aggregation
After incubation in human sefumfor 35 '

20 m n. PGEL © 1EP0 423 697 B1 100 PGE1 net hyl ester
23 51 40 PGE[ err] ethyl ester 20 28
PCE1 butyl ester 29 89 45 PCE[err] pivalyl ester
10 59 PGE1l octyl ester 4 Eval uat ed

on the basiBabbetls herdrithiticry eff fEGEEenf] PGE, 5nd its esteds1@@aibsts EP
0 423 697 Bl Tabl e 2 hungar gliagelet awrega]:lsand its esters fromthe

respective LM drugs when incubated in_a 1.6% BSA—saI I ne sqQlution 5 % of
PGE[ errf (or ester) |i@erkhdditogy pREECESnagaLRBRIHIAY telet 10 nmin

i ncubat i on (% pGE[e,qqgregatJ.on 96.2 [err] 2.1

90 7 [erl‘] E—.—r .a.u :-\G__LC |} ||l:t:l_yl cotcl W38
80.4 2.9 RHCE[err] ethyl ester 82.0 gff],r&.ﬁscubatmg
125.4 [err]} 11.7 PGE[err] buty] ester

65. 3 5?06 15 PCE[ err] pijalyl ester ;ﬁ g erum for
83.1 [err] |5.1 PGE[err] octyl pster Rdmn

nd* Not detjeetabte—as—the—actTyity TSSO TOW _ (MEQANSE. 1 = Z- 1) 2 In
order to inPGB4e the gradual rfl Eésﬁbﬁh% ‘Eﬂ/“FfGE e|2r°] e§tzr§'n9z‘“{s

necessafsy tjo finely djsperse P t M te fcr t he
product i on @ﬁﬁwazﬂﬁi gig rthﬁspj ]&*03‘3 ?@? ]née g7e|r1";s %ﬁ? anc ot her
material s g e e hb e X yre of
from about é’%E{l ggB§Ferr? e? MHF? Ee descrl bed htffazl ?aﬁgb 3‘LaJn er chh a
hixgh temerwebﬁegﬂlés@& COE\wtu andle. BGEb¢mz] i 221.7ke! 3. 0ongeme affi di y

25 decofmpoged Yrart convenfional PGE[err] DOOr i n the st or age
stability dreéE,spivatyy estemdplf?d de:to#r-’po'lsmg/mf §134.3 = 8.7 ng/m

PGE, octyl ester nd* 491.7 + 24.8 ng/m¢

%  xNot detectable as the. activity is so low. (meantSE.n=4-7)

(b) Inhibitory effects against human

30 platelet aggregation

After incubation
in human serum for.
35 20 min.
. PGE; 100 100
L
PGE; methyl ester 23 51
40
PGE; ethyl ester 20 28
PGE; butyl ester 29 89
po PGE, pivalyl ester 10 59
PGE; octyl ester - 4

Evaluated on the bas:s that the activity of PGE1 is
50 rated 100.
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~in the course of distribution of the comercial products. It is a first
obj ect of the present invention to devel op PCGE[err] anal ogues excellent in
the stability even when fornul at &P QARAB97Bhi gh tenperature condition. 30
It is a second object of the present invention to develop an emul sion of a
PCE[ err] anal ogue having i nproved stor ?P?e stability even in the course of
distribution. Nanely, the present i nv &9 n provi des an enul sion of lipid
containing—a prastaglandin analogue of the formila-(1): 35 40 [err] 4
wherei n [ «=rLib]aratm cAGE doa nogstergrmpe rofpRctive Lt dhigslwisg éntutiitedin 1.6% BSAshié
grou‘pﬁ agh of R3 and R4 is a hydrogemsolgtbom or a protective group for|an
al coho 5 1S an al kyl gfoup which and ---- |s a
single bohd or a doubl e b¢re—B0—55 gi&ﬁ(%b&'b B
i nventionj|al so provi des pifost alymivietubetiom@tedbgued of t 19amin iseybaliond®%) 2) ahd
(3): 5[e r]Pé@) 10 ge2:21 [err] |16 90.7 £ 2.4 10 [err]
20 whgg el rAcTs—amr—acetyt grot; are—Bo—ts—a—httyt—group—Now—the—py esent
i nvent i on|wi PEpethyLesiar i plq i n detB2PE3Rith reference to®Phé&2freferred
enbodi nent s. PG dtrybespF OSt §gl andi n sapalsggue of ghe for nu|29.4é1)7of t he
resent i[\ve nNErern T[er ref roas ¢ PG aral BT T be

g_n al kanowl eéérh tyle nost 8 +r§ an ata 1 : J D%y|,
| so- 2% p[ opP@nivalghesteut y yI. It i5s6pR&f er abl y |an al kané%i tgaoup havi pg at
nost 4 cafbo Lo3iPs re[preferably.an acetyl [group. RZ y be a hydfogen
atom or akh ﬂF@{ "rgtfno..u'i A frcm}lf +o—6—carb. - up may
be nethyl Et’t iectaq!ﬁ@ﬁmactwtwﬁwmmemﬁﬁﬁw*& pentyl. Particularly
preferred is a n- butyl group (hereinafter referred to sinply as a butyl
groupf? 30in orderfté @hprév theCridublSreldashifly GG, Wetord) Pls dcAERY RCHnbly AisPsrd/BGECr  an
al cohol . ester-céntifig LMV weitBiCbitthe BrBduction of LM drugs. For this purpose, PGE; esters, lipids and other
materials are required to be homogenized in water at a high temperature of from about 80 to 90°C, as will
be described hereinafter. Under such a high temperature condition, conventional PGE; is likely to be rapidly
decomposed.

Further, conventional PGE; is poor in the storage stability and is likely to undergo decomposition also
in the course of distribution of the commercial products.

It is a first object of the present invention to develop PGE; analogues excellent in the stability even
when formulated under a high temperature condition.

it is a second object of the present invention to develop an emulsion of a PGE; analogue having
improved storage stability even in the course of distribution.

Namely, the present invention provides an emulsion of lipid containing a prostaglandin analogue of the
formula (1):
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45

wherein R! is an alkanoyl group, R? is a hydrogen atom or an alkyl group, each of R® and R* is a hydrogen
atom or a protective group for an alcohol, R° is an alkyl group which may have a substituent, and —isa
single bond or a double bond.
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medi ci nes, each of [err] is usually a hydrogen atom The protective group
for an al cohol may be an al kanoyl group of a |ower al kyl group such as an

acetyl group. Rs may be substitut P 0423 88Bst it uted al kyl group. 35 As
such an al kyl group, a linear or branched al kyl group having from3 to 8
carbon atons be nmentioned. For exa | t ma be an al kyl group such
as butyl, peﬂ’tsﬁese'}tug‘%?‘fm" [praydesprosing n a"P’&Q‘P? efd %fP'I"SV'aE)PéF'@%?)éd is a

pentyl group or a 2-nethyl hexyl group. The PG anal ogues of the present

i nvention represented by the formulas (1), (2) and (3), have assymmetric
carkon atoms at the -, Of-, '42 and 15 p&ébglons Therefore, various
steric rsoners exist. Thg§ ;l g 0 may be applied to any one of
such PG anal ogues and The PG anal ogues of the
formulas (1), (2) and ,\ntion can 92 produced by a
known process. For exanpfe, DHey produced by a 6 cess which

conpri s@s reacting a sudﬁﬂltd{ed ﬁ pﬁgalkene with an alkyl lithiumto
obtain a substituted 1-1ithioal ke @ n reacting it with a trialkyl -
phosphi ne-copper (1) iggdide conplex to obtain an organolithiocuprate, and

then reacting this or- nol § th| cupégzguwlth a substituted
i and tlpgp quenching the

2-cycl opent en- 1- one by ga

reaction mxture Wthgg box I|c anhydrrde carboxylic m xed anhydri des
or a carboxylic acid h. 2 //ﬂ € this process are disclosed in
e.g. U S Patent 4,363, :817 i lifgeratyres by Sih, et al. J. Am Chem

Soc,, 97, 857, 865 (197EOH 3! Bhem Soc., 110, 3588 (1988). In the

pr sent i nvention, the I|p|d prep rably corrprises from5 to 50% (WV) of a
gl yceri®e such as 50 Iybean 0| and phosphol ipidin an amount of from1
to 50 par f”ere'

Lo 50 Em%%f"f’?*’e ‘1'°6 "gfg er anO parts of the g ceri de.
urt her,
](c:(; Lgnam ue)' ° a" a' of ﬁ;g; ’° ‘?“EE "%P;FS ?he?ff °°ty p@{’@'%?l'ﬁ°zer
(such as fofic IQ'Ibu Hﬁ) ag‘%ﬁé il gec’u ?V;'/"gnaéfm%rcgr P, 2Rm "f5/°o a

!
chol esterol g BQE Br gﬁ%k@l\/gr havilgGlof! 4 6 ¥arl@ atdhRl © ¢ han 1% (V\N)
of phosphat b Qlkﬂf'gha a@b eth 0 Mﬂeﬂro P&ﬁ r@ﬁ}?%u IséJ(antﬁsJﬂr%tfcglg?lyo r&fenrreg g?rﬁarts
by wei ght putpigRis [afinitel Feftfed o gf
the PGz} err Jeagnal PaHe Rt @fa ﬁ\}dhidéﬁ &om @?beo%@e g?oub’ ‘fd?)éh aEBHoV r??éomp@unﬁ? Uéeﬂphé:
sur f act aninedigflsAdabiiof AAYRY RXY Bubllyla hydradenfatomet C. ), Or an isotonic agent (such
as gl ycerol Tas pglettive gopp fofraryaldbhiol ekl 6 an Ao QruE bf a 10%er aIRA gFup 86tA a8 B Scetyl
t he emul sgrowp.may sui tably be adjusted dependi ng upon the form and the
pur pose of tFAeay be subBlfutéd ot DdsubdititeB blkg@igrdus.i on, and may usual ly be very snall
i n t hesenmul deench dnoalkyk graviyp ladineantor brahabed: hikyd fgrobip daving Gtdmt ® to08 2arpadr dtgms iy g
t he soybementionad. Eos exampls, & Mgy pe en alidb gioup suoh o butyll petylbiesayl, teplyl dravtyinBarticulailyg h
purity, perePeedisppentyl piogrho gﬂi’pmﬂylhpmgrwped soybean oil (purity: at |east
9979% as triTh? f@e?ﬂa@éuesdqf ®eeseny dnvention mmtgﬂcéy itheeJoruliasaitlad@) &y Blrhaveer
puri fying as@ﬁ@“ ‘Fafq%dm@é fr. B 12h °s't!§"%tT baseforel; varidus ptenic isnmerseaxisbdihe 5
The phd% prB jo "EV Bﬁ?ﬂphdéaa'ymsfﬁ;s nalogyen andsto a gifture tereeli n or soybean
lecitin, P %%Pél"? Biesarbinyenfipnison bapiprliceskby 2 Knawmy|
or gani ¢ S%d or H’BP the B\Fy égn g suqijgr%ce?%thw fich comprises reacting a substituted 1-

ene with " an” alkyl lithium alkene, then reacting it with a trialkyl-

phosphine-copper () iodide complex to obtain an organolithiocuprate, and then reacting this or-

45 ganolithiocuprate with a substituted 2-cyclopenten-1-one by 1,4-conjugation addition, and then quenching

the reaction mixture with a carboxylic anhydride, carboxylic mixed anhydrides or a carboxylic acid halide.

The details of this process are disclosed in e.g. U.S. Patent 4,363, 817 or in literatures by Sih, et al. J. Am.
Chem. Soc., 97, 857,865 (1975), J. Am. Chem. Soc., 110, 3588 (1988).

In the present invention, the lipid preferably comprises from 5 to 50% (W/V) of a glyceride such as

50 soybean oil, and phospholipid in an amount of from 1 to 50 parts, preferably from 5 to 30 parts, per 100

parts of the glyceride. Further, an emulsification-assisting agent (such as up to 0.3% (W/F) of a fatty acid

having from 6 to 22 carbon atoms, preferably from 12 o 20 carbon atoms, or a physiologically acceptable

salt thereof), a stabilizer (such as not more than 0.5% (W/V), preferably not more than 0.1% (WN), of a

cholesterol, or not more than 5% (W/V), preferably not more than 1% (WN), of phosphatidic acid), a

56 polymer substance (such as from 0.1 to 5 parts by weight, preferably from 0.5 to 1 part by weight, per part

by weight of the PGE: analogue, of albumin, dextrane, a vinyl polymer, a nonionic surfactant, gelatin,

hydroxyethyl starch, etc.), or an isotonic agent (such as glycerol or glucose), may be added. The content of

the PG analogue in the emulsion may suitably be adjusted depending upon the form and the purpose of the
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phospholipid is dissolved in cool n-hexane/acetone, and acetone is
gradual | y added under stirring, whereupon the insoluble conponent is
recovered by filtration. This opfeh 8ARHP%B1 r epeat ed once nore, followed by
di stillation of the solvent to obtain a purified phOSphO|IpId Th|s IS

and ﬁ?gﬁwlﬂﬁg ;B?Vhlera" h%it‘ﬁ'"d h Chﬂ: e oa Same &@:3 o ;iyp e
gggﬁfhath& T s %ogeamn 0% o gl f.’& 3"%@& | on,
as ¥t A 'ggiﬁ’ i %f?ﬁ épﬁ .pﬂosub § et %ﬁ &yb ahi b mf Al g bfl my
be |i nez;pepggd h5dV 5y medn& of 2 uddhl ggigavénp NaRBYy, Or éxbfié crugib §atk | ©

acid, ol ﬁésgﬂ’oﬁﬁ d dkssmhl if G6Il AlhexBiRadtbrieC aft labbtonb ! 18 Yrddhully Sclash Qhded ek, i Sti C
aci d.  AwnérBipos Mel inbdiBleCEbmpordnid13Yi8éNéred) b Hlirktion 2T BpeRdlbie isS bdatediUside Ffore2N
al kal i nenbvdd 5yR bifetiletioR Ctif A8 Scheht @F otihi @Sulifea SobphlipidDThiglls derpdkddMalRrds h
et al 10 S phdsphalidit thélife bl OhusPhatiayit gthdWBiEmiRE afdhayy &iltain Gthdr Nhosdhalpidk | suer as

chol est ghasphatidyl jpbsitsipshasphatidgl sarine @ndEppingeinyelined so | ong as it is useful for
phar - mac eAstan@aiubificafien-dskigting ladintyany, fattyhegid\having fraoro6 Yora2rcaordatbriieemayolel @ad, Go

sur f act &ng as dt ib@cespisble as ab hadditye |ty pharmaneliictia rthis, fattyhacid May bé limear ogbranehet: | al s
are pr efHewaverdit is\prefedred, to amploy lineall slesrit acid, toleis agid dindiigracid epsinfiticoaridh linvlsic acid or

pr ef e r euristin acid.¢\s thef salt theregfi@ shtvisiolagiedlly adeeptabint $alj swchraa g plkali mintal saitc(sodiunmysalt

pol ymer or pats W ), p5/anralieling gprth mals) saiid(sush a3 ¢alsivencealt) may dgemployeds t he noni oni c
surfact antAs e stsbijaer. kipplesipsol g ﬂ!%’h%“ﬁlecﬂﬁ'ddﬂayabepéﬁegiépﬁwge?ﬁe“gﬁ yeeil i pheing an
average"ﬁfﬁ”é‘@ l ar wei ght of from 1000 to 10000 pr ef erablglyf rom 4000 to

6’0‘00) ﬁ%"[ﬂb’k P iy mer substance, the
|

& [ho paionje.syriactanits bd used as the pd
ngﬁ IR i et ity o
d the quy 0! y R ] h d
il gfgg T “‘ﬁ% gm %ﬁ i v

refera fro 6000 to 10000), a hardened
rape§ee ht\é?

pi?’%xyguaw@maeewa'b ,E*XZ?% e.s:,rp Lﬂﬂﬁﬁ&@ﬁeﬂﬂf '58 Baqi?e%sdgef 283 Eﬁpﬂ‘m"ﬁ}r) 30
| h il fh
may De gighdosy %ﬁluoé%ﬁuagﬁfw ,,s'hg&egi Mﬂmnéa defV&RAT iR &a&p&eedoapaéu by,

for exagpghytene{d0pothen| rbspséed dil %@&@&ﬁylen b, dP FDERBE billbdhRyeiyIRhd 1 60)-Sther)
soybeanmay be emplg¥eél, a PG anal ogue and other additives as nentioned above,

are m xed Taeemtiigié & thetpmsénd nentonSmdy Hoipiududdd By, Jot Rikaiplec e folloviniy paaessl zi ng

t r eat ment Namelpmetsteniined ardurad ofsoybegresil pit, a PGlandlogns as qiliee adulitivesZzs tngntitined y pe
honogenites, agr mized andtheatedoi farmhao sahgjem aricaubjecdd ta h@bogerizifgetraatmentbyoredns oha about
80 t o 90suplchanjogenizeh (suehn as avwaresswrized jeb itype chompganizeroer. anT biteasonicy horeagesizedl st anount
of wat etemperaturgot dromrbpw 188 to AT tornbtan & waferdn-pikdisngesion. Thonayracessend ampuniwhins of
t he abowelenis pedas thereip, and theomiieret is jagair) hempgenized by -meansyeft the aboye Borogaiizer i,

wher ebycanvast &iniA a1 ofHin-yater tyiee prpulsiosnwhareby dha erayisignsof thecseseetdnvemlion dmerPRAPdupon
tT‘ré conP&R?P@Wc'éWF e qopvenigpcs defthe ppductipngedditives sudh e %b"ﬁefsﬁ"ﬂlﬂ‘ I'*?E'P a%ﬁ'?H an

3 ST %%*%we T

emul $f on ! al |
For exa adgnglésg elcfe IS¢ Ytat 't°°f1¥11"59/%210usl>/y
conti nu 089 ?wn Qefezezncg Ooolerslgéf 94 m n
at a d°§rﬁul %( ent f
i nve %@1& anpl es o
t he ggrru f%‘r?s t(l)1 qh eégétesengd I|er?vent|on an repar a? |'fon anpl es of PG

analogues Fbmever It should be 45 understood that the present invention
I's by no neanS'restricted to such specific Exanples.
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50 55 8 EP 0 423 697 Bl EXAMPLE 1 Preparation of butyl

9- act oxy-1la, 15S-di hyroxy-17S, 20- di net hyl pr ost a- 8- 13E- di ene- 1-oate (Fornmul a
(2)) 10 : EP 0 423 697 B1 (2) 15
[err] A solution of (1E, 38 5S) - 1-i odo-3-(t-butyl

di et hyl s%)b@%% 5-nmet hyl - 1-nonene (5.38 g, 13.56 mmol) in ethyl ether (100
[err]) wa &d to -78 C, and t-butyl lithium (f = 1.5 hexane sol ution

18 1n e;_lgr_Lptara%Zn ojf bmgctogyd 1‘&@?8 glﬁy?&y ,11..:\40 lrgﬁlgylgrogﬁrﬁfag-'diglehﬁpﬁé Zﬁn ruF

rred me—San renperatutre—ToO 1S3 a—Sorttt
trlxbutygl phosphi ne-copper (1) i odide corrpl ex (4.63 g, 12.31 mol ) and
tributyl phosphine (2,92 m, 12.16 mol) in ethyI ether (40 m) was dropw se
added thereto. The nOAche yas sgirreq at -780%for 50 m nutes, and then a

sol ution of
4AR-t - but yl di met hyl si | GXy ( exyl )-9-cycl openten-1-one (4.75

m, 1143 mMmol) in ¢ ) was dropw se adde 2>hereto The

m xture was stirred & % RO pHENLE es and ther at from-23
to -18 * Cfor 35 mntes o0 €tic anhydride (3.0 ni, 30 mml) was
dropwi se added t her ety at [8rr], d by stirring at from[err] to room
tenperature for 15 h Then, !‘3 ed anmoni um sul f at e agueous

soluti®n (200 nm) was added thereto. After separating fromthe organic
| ayer, the aqueous |ayer was extracted twice with ethyl ether (100 m), and
t he extract was conbl ned to the organic |ayer. The conbi ned or am c layer

was washed 4 aﬁﬁsa'iséd"°§%§l'ﬂl9h‘¥'3@mﬁth¥"d?’iyl]%m VHdHoreng (-3 9. o

Thé or arﬂ“&" ywag.qogled 19y78° Ceﬁ'm 7Byt jtaiu hawam!f'"?'hgn

ol vents e |a11 ﬂeﬂ' . Jﬁaarxtvf%a' é‘H’ bt temg fm@gy

by SI|ICGFO%%1 A gﬁi EJ:rl] p: mm?'? o

Lerr] to min g.alﬁd n urﬁd‘:{ u '%e l)-2-c c n

di ssol ve s H rc&& diequ

ol vt gn ?ZL% ﬁteé”a%t{){%r’?aééﬁéanﬁ&dnﬁé W, he
sarme edﬁ:? ig Q! fr 3 gt O
a m Xt ur Eho ﬁae@ ° tQQIe&%ﬁuhHﬁTﬁrﬁéJl u@é&ldﬁ‘dﬂ @osas)‘h%é wae& ﬂué@ fber &pSrating
met hy| engromthe bigtHe eoth&emd%té*fr&teWwéjﬁmﬁ @b @SN EN BHaSHhETBARAST UM

sul fate ang cbrhaﬁbdftbltﬁe%@shc By THACoMBIME rarntaByer iwas wadtBdl with fa s4fiib sodiGCed
Pr essugoe.chibife dq@sdusl $61ution. 3120 L)l THRCoriiic Sdyet wat @RY ovél ARTRIECIEY mahieBilin and then
(et hyl erfitered)| 106 | sARér vas @isBlled oft/ uhteraieddced plessufd. Thé dsidud s plrilive by daicd géli ed
conpound chidmatégraphy (egdne/ethyl 38étate 4(20/1 to f/ey at P C tdlobBiinlanRMQUK. Mg addiuc? thids SbtdirddH, m
+s( [ er r] .(4.59.3:85)mmda). vias Dissdivedl jn adotQ(il2 K00 dh ) antH40% Hydibfluodc adi®iduedus sdutidd (10
H, dd, J = niimas aBded(thereth dtip IC. Th Intixturd was Stiivefl @t thp serho tedmpe@reaion B ginstes  Thehe
f or nul 3 (redctionfsolufinn was @ousert info raveixture oha Pi% delessidmperbonatocaqiideusisaliony @50 mY) apd of
puri fi ed ma8ylgemehiaside (15hemiL The mixtyre wasrdried eusr gnhydious avageasiymauifate enddens, fiteredi t he
m xt ur e 8% thaeplyastiwastlipgifed o8 aipden gdaqed PressuTe. e rasidig avas) purifiedyraiige ag! shrpmateg-
gof'err]. A metylege ghigridelareipae P/ -aq" G P ?P[l%rr thp abgve irleatified FRmPOYsk @27 govieids
i nj ectl offbre added {heret g folLovied by, rauah, sl sl cglan, by Ieans of
a honofeni &) er r(::[;_f(z)H “5.48(1H,dd,J = 7Hz), 5.6(1H,dd,J = 7Hz)
To 500 ug of the PG analogue of the formula (2) of the present invention produced as described above,
10 g of purified soybean oil and 1.2 g of purified yolk lecitin were added, and the mixiure was melted under
heating at 90°C by means of a homogenizer at 90°C. Then, 2.5 g of glycerol and 90 mt of distilled water
45 for injection were added thereto, followed by rough emulsification by means of a homogenizer at 90 .. The
product is then emulsified by means of a manton gaulin type homogenizer to obtain an emulsion having a
final concentration of 5 Lg/m2.
The stability of the PG analogue of the present invention during the preparation of the emulsion and the
storage stability of the emulsion were measured, and the results are shown in Table 3.
50
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product is then enulsified by nmeans of a manton gaulin type honobgeni zer to
obtain an enul sion having a final concentration of 5 [err]. The stability
of the PG anal ogue of the.preserkP 0A69%4Bh during the preparation of the
enul sion and the storage stability of the enul sion were neasured, and the
results ar @% wn in Table 3. 50 55 9 EP0423697B1 EXAMPLE 2 Preparation
of nethf%Aép toxy-11 a, 158—d|hydroxyprosta 9, 13E—d|ene- 1l-oate (Formul a
(4)) 5 gl :

(4) [er["°'°”' - : P Pt e d: 66% in the
sare panner as in Exanple 1 except that in the process described in Exanple
1, 4R-t-Dbutyl di net hyl sil oxy-2-(6-carbonmet hoxyhexyl)-2-cycl open- 20 ten-1
-one was used inste f (1 E,SS,SS)-l
-i0do-3-(t-butyld meyhyl si S
s(82.15,3H)),3.0-3. 14
7.1 Hg), 5.60(1 H, dg

e. [err] 1.2-2.9 (25H, m +
s 4: (2H, M, 5.45(1 Hdd,J =
he product was treag ? In the sane
manner as i n Exanpl € of the pres i nvention. 26
The stability of the. ) present invention during the
preparation of the IS|on and t he storage stability of the emulsion were
nmeasured, and the r |ts are s hh in Table 3. EXAMPLE 3 30 Preparation of
but yl59- acet oxy- 1l a, 15S- di hydr oxypr ost a- 8, 13E- di ene-1-oate (Formula (3)) 35
[err] (3) 40 46 The above identified conpound was prepared (340 nyg,

yi el d: 534%ﬂ|n the sane manner as in Exa Ie 1 except that in the process

descrl bed a'BY&h’ﬁ‘l‘f@“l“"EP&‘EdS’Sﬁ D’EPafqddHﬂd "‘B'Eﬁ F‘Gl"}?ﬂﬂeh ig Ex Lexcepct ene
dlme ylsnloxy -(6-carbomethoxyhexyl)-2-Cyclopen-

?l"l ad i imet | I err
glgsﬁmﬁﬁm&@gﬁég Lﬁaﬂ}‘% fﬁf W )Wi% MYS’P%@'H%’) folaz
3. 0- 3. 05- 1%% (:?)r_tzd eated in .ﬂ_? same trPlanner m\&tf o éb 45 1 l‘ntcljlfl?ln of | th7

5.6(1 H;&%n trea
manneg S Tth s&ﬁynpfl the |;G 5&08@&% p?égerﬁ W&nﬁ&\o&nﬁg thé Etgparatton of the emulsion and the

storage stability of the emulsion were measured, and the results are shown in Table 3.

Hz) ,

EXAMPLE 3

30 Preparation of butyl 8-acetoxy-11a,15S-dihydroxyprosta-8,13E-diene-1-oate (Formuila (3))

OA,
35 C OZ BU

(3)

“ OH OH

45 The above identified compound was prepared (340 mg, yield: 53%) in the same manner as in Example
1 except that in the process described in Example 1, (1E,38)-1-iodo-3-(t-butyldimethylsiloxy)-1-octene (4.95
g, 13.44 mmol) was used instead of (1E,3S,55)-1-iodo-3-(t-butyldimethylsiloxy)-5-methyl-1-nonene.
TH NMR(CDC3): 5  0.85(38H,tJ=7Hz), 0.95(3HtJ=7Hz), 1.2-2.9(20H,M+S(52.15,3H,s)), 3.0-3.05-
(1H,m), 4.1(2H,t,J =7Hz), 4.0-4.2(2H,m), 5.45(1H,dd,J =7Hz2), 5.6(1H,dd,J =7.1Hz2)
50 Then, the product was treated in the same manner as in Example 1 to obtain an emuision of the
present invention.
The stability of the PG analogue of the present invention during the preparation of the emulsion and the
storage stability of the emulsion were measured, and the results are shown in Table 3.

55
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present invention. The stability of the PG anal ogue of the present

I nvention during the preparation of the emulsion and the storage stability
of the enul sion were neasured, an&Pt0A23/88281ts are shown in Table 3. 55 10
EP 0 423 697 Bl EXAMPLE 4 Preparation of methyl
9-acetoxy‘éy?ié§8-dlhydroxy 17S, 20- di net hyl prost a- 8, 13E-di ene- 1-oat e

(Fornula
rB 552 anme

(5) 15 Thﬁel%tr)vne |d

manner a 3 ped
(1E73S,.59) - 1- |ode 3-(t- utyldlnethyIS|ony) 5 nethyl 1- nonene was used
I nstead of (1E, 3S,5S)- do- 3- (t but yl di net hyl si | oxy) - 5- net hyl - 1- nonene,

and 4R-trinethyl sil oxy- gﬂzéhAGZ cycl opent en- 1- one was
0. 8-0. 95(6H ) 1.0-2.9 (21 H'm
4.0

bobut oxyhexyl ) 2- cycl oR
(£B)m) ., 5.45(1 H, dd, J

+ s([ekr]2.05,3H)), 3.
= 7.1 Hz), 5.6(1 H, dd, J. , < vﬂs treated in the same
manner as in Exanple 1n obtaln an emulision of the 25 present invention.
The stability of the P@ nal ogue 00 he(ﬁﬂ sent invention during the .
preparation of the enmul sion and the storag® stability of the enmul sion were
nmeasur&d, and the results are shown in Table 3. EXAMPLE 5 30 Preparation of
butyI 9, 11- di acet oxy- 1l a, 15S- di hydr oxypr ost a- 8, 13E-di ene- 1-oate (Fornul a

COOBuU (‘E? abgyy identified compound was prepared (yield: 72%) in the- ‘same] renngr ag i Exampla\1 exleptt | on
of (1E 3gpatjn thg %éqmﬂ a@gp &#m'% | ($5.3%58) ) -lode-g¢butyidimethy 'Pxxgs-"eﬂww RARRNG) i n
eyl et h"éﬁs %‘nﬂe ( t:'aféfr% Md'mﬁey'wxvaﬁa'efbwﬂtw ne,| gn Hﬁtﬁfm%fw'sml 6
hex ane2°s 3% 'EXE” “%Y Wc"EP“%"‘H?R?I )‘”%'éseﬂr B‘B‘G\ﬁ‘dsé’ atfrRytidimsthyisiioxy-gyfscar-
m xture e

FEA o AL e

mol ) in et l?ry{p B 4‘%3 rﬁﬁ) o §
stirreg A es en a so
AR-tri nmet
m xture was stirred at -78[err] n1nutes and further at from-30 to
-20 * C foeampE 1 nut es, and then acetlc anhydride (0.73 m, 7.75 nmol) was
dropwi e added thereto at [err]. The m xture was

sol ution of
Qm;fﬁqreto%@m arlidth 4 e
| ke o? o P& an XJ% lading Heprdp 'offls dm@kién dnd il 9
2.87 mm's\orég@sﬁﬁn l)ft{h &ﬁﬁatév%g g{\ﬂﬁﬁfé ﬁﬁ%ﬁ g’s s @%ﬁéﬁﬂereto él!é‘t _
Preparation of butyl 9,11-diacetoxy-11a,15S-dihydroxyprosta-8,13E-diene-1-oate (Formula (6))

AcO
% COOBu

v (6)

AcO OH

45 A solution of (1E,3S)-1-iodo-3-(-butyldimethylsiloxy)-1-octene (1.27 g, 3.44 mmol) in ethyl ether (14.4
mmol) was cooled {o -78° C, and t-butyl lithium (f = 1.6 hexane solution 4.3 m!, 6.46 mmol) was dropwise
added thereto. The mixture was stirred at the same temperature for 2 hours, and then a solution of a
fributylphosphine-copper{l) iodide complex (1.18 g, 3.16 mmol) in ethyl ether (11.5 mt) was dropwise
added thereto. The mixture was stirred at -78° C for 50 minutes, and then a solution of 4R-trimethylsiloxy-2-

s0 (6-carbobutoxyhexyl)-2-cyclopenten-1-one (1.0 g, 2.87 mmol) in ethyl ether (45.8 m¢) was dropwise added
thereto. The mixture was stirred at -78°C for 20 minutes and further at from -30 to -20°C for 30 minutes,
and then acetic anhydride (0.73 mf, 7.75 mmol) was dropwise added thereto at 0°*C. The mixture was
stirred at from 0°C to room temperature for one hour. The reaction solution was poured into a saturated
ammonium sulfate aqueous solution (100 mt). After separating the organic layer, the aqueous layer was

55 extracted with ethyl ether (100 mt). The organic layers were put together and dried over anhydrous
magnesium sulfate and then filtered. The solvent was distilled off under reduced pressure. The residue was
purified by silica gel chromatography (hexane/ethy! acetate = 40/1 to 10/1) at 0* C to obtain an adduct. The
adduct thus obtained (820 mg, 1.29 mmol) was dissolved in ethanol (6.8 mt), and p-toluenesulfonic acid
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stirred at from[err] to roomtenperature for one hour. The reaction

sol ution was poured into a saturated amoni um sul fate aqueous sol ution (100
m ). After separating the organi EP PA23897 Bhe aqueous | ayer was 55 extracted
wi th ethyl ether (100 nferr]). The organic Iayers were put together and

dried over a.nh nesium sul f at e a d then |Itered The sol vent was

di stil I 38@&" ?gﬁqﬁo'

gel chr r /"8 ’ﬁ?‘” s '@T‘g’ i g?rsf’ "°{‘oa"8bt ain
an: addu

et ha "° e 4 z. [ el aiietate "'&gmau ni um
sal t 3 11- ﬂ 26 g, .égsﬁedvmeﬁ;;& ulaﬁeréh ridé @ 00
t enper atyy pyfﬂ  34C |)0rac i o V36D bl aR@ 41T at ed
sodi um ﬁﬁgwa@ue&u& . it rﬁi&?ture%ﬂstﬁr%& EﬁSJn?QmB&?&tﬁ‘r@erhﬁﬁ&?rs with

met hyl enge G&Hcﬁbh' ﬁtuo(m dred ihfd€a ﬁfxﬁn?enbfca éaamerdssouﬂmy&u entaMSiRktE o MNCcandr | ed

over NhydhyRHS chiEde g0 M) Akl sdprating b bigaiic faldr] 86 @Gueols Rysy Gwal @Riractdad Swith

di stil | asbttylehe tHisHias (J0aAIICHR diganit Sayere .werd sut fogethid? Shdl tiad\Vias aphydidus adgrddsiumi | 1 ca
gel chr comte) gidahenyfiltérad: Tas sohvdhtwek disilied off éndar raédlcdd pressdrb. hhe ddsidle e putified ®y

obt ai n ailidal gel lehrohatogyaphy (rxenb/othyl abatatd &= 10my Gt 0% topsbeaihuig B,1{-digdatoryy producl Fhiaol )
was di sgitacated praductdton yige hi0 mmbipwasthissfidedrih heetonitrite @F mit K iamba 4% brirofiLigricGicid 4

ol ) 15 ceqesdu salutiony (3ri Wit) wed.a8dbd| ak Or €., The.ng8urenwes tirmd @t the same temperature for one

di met hylhavri Thepeactiai spletioh Wasrgduresidntea mitieaiof 2t20% dotassiuym caltjppaterpgueenssolviien (150i r r ed
at r oomm'gspemathylens chigrideA5thmy): Jhe rppction sqlidipn wes dried Qver @phydrqus Paanpun pulfety g

n xt ur e a4 then diiaresds and-te sefvant wasdisiif MP’U@%@%P’ sgrenfhe "8?1‘!1191"03 PEtifieg Ib¥ne
chtor i dé'"fazeelrﬁ °“‘31Q9'FE'TY @' ﬁﬁ’a&P‘lchj’ e 191 st o y%rt° H'é tﬁ‘h@%ﬁé"ﬁ" Wdr was
ext r aft éﬁ"‘%“t‘ e (30 he organi ?ye

aietrer - STMHCH wver g-'g gg}ggﬁgﬁggg&%ﬁgf e d:ga The
sol vent was distilled d fied
by silica gel chronato y (hexane/ethyl acetate = 10/ 1) at 0 C to obtain
a9l é@ BLLgy pr oduct Th| s di acetoxy product (706 ng, 1.10 nmol) was

di ssol'ved 1n acetonitrile (25 m"); and a 40% hydrofluoric acid 15 aqueous

sol uti Oﬁ’#gra#n@f Qumu%ﬂﬁﬂﬁ%S-Jl%@%pmm%ﬂgl’i-&l%ﬁbtﬁoa’l’@(%rﬁhlh giz'))ed at the sane
teerera to a mxture

of a 20% pot assi um car honat e aqueous sol ution (150 m ) and nethyl ene

chl orgde (50 m ). The rjaction solution was dried over anhydrous nmagnesi um
sul fate and then fiqgfbf@a, and the soI vent ‘shstl | 1 ed of f. under reduced
pressure. The residue wag puri Wi%% Ehr omat ogr aphy

(hexane/ acetic acid = 10/ to obtain t bove i dentified
20 conpound (567 ng, Vi €& 0.86(3Ht, J 2Hz) 0.93(3H,t,J
=7.2H8), 1.2-1.9(22H m, ) 245(1Hrr) 2.9-3.1 (1
Hm, 3.2-3.3(1 Hm, 40—42n),.4951(1Hn) 5.5-5.7- (2H,m 25
EXAMPLE 6 Preparation gigbutyl H

9Mfut yr oxy- 1l a, 15S- di hydr oxypr ost a- 8, 13E-di ene- 1-oate (Fornula (7)) 30
[err]w [err] (7)

The above identified compound was obtained in a yield of 73.6% in the same manner as in Example 1
except that (1E,3S)-1-iodo-3-(t-butyldimethylsiloxy)-1-octene was used instead of (1E,3S,5S)-1-iodo-3-(t-
butyldimethyisiloxy)-5-methyl-1-nonene as the « chain, and butyric anhydride was used instead of acstic
anhydride.

45 *H-NMR(CDC123): 5  0.86-1.0(9H,m), 1.2-2.42(29H,m), 2.8-2.95(1H,m), 3.0-3.1(1H,m), 4.0-4.2(4H,m),
5.4-5.7(2H,m)

Table 3 shows the comparison in the stability during the preparation of the emulsion and the storage
stability between various PG analogues prepared in the foregoing Examples.

Further, for the purpose of comparison, similar treatments were conducted with respect to PGE;, and

s0 the stability and the storage stability were compared in the same manner. The results are shown also in
Table 3.

Further, the platelet aggregation inhibiting effects were measured as follows, and the results are shown
also in Table 3.

Using sodium citrate (3.8%), peripheral blood was collected (blood 9, sodium citrate 1). This peripheral

s5 blood was subjected to centrifugal separation at 1000 rpm for 10 minutes to obtain a platelst rich plasma,
and the rest was subjected to centrifugal separation at 3000 rpm for 20 minutes to obtain a plate poor
plasma. To 225 1t of the platelet rich plasma, 50 WLt of a test sample was added. One minute later, platelet
aggregation was induced with 20 WMADP solution 25, whereupon the aggregation inhibitory rate (%) was
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35 HO OH 40 The above identified conpound was obtained in a
yield of 73.6%in the sane manner as in Exanple 1 except that

- (1E, 3S) - 1-i odo- 3- (t - but yi di net hyl si | &R0 42B.69¢Bdne was used i nstead of

(1E, 3S,59)-1- |odo 3-(t- butyldi nethylsHoxy) 5- rrethyl 1- nonene as the [err]

chain, and bu n |ns ea | nhydr.
[err] 0. 862 amp bl %1299;% cglﬁaﬁ ﬂﬁm % gdg(a f the test
4042(4Hr’r§ »Dping TabIeSShovvsthe corrparlsonlnthe stablllty
duringsthe preparation of the emulsion ang,fhe storage stability between

various PG anal ogues prepared in the foregoing Exanples. Further, for the

pur pose of co , ‘
PGE1l, and 50 | Hxasrialhi PRty dunpd hag. st or ageStaparstabiiyy wer e %699"?93@9%
same manner. [TheNPesyl t RoRFalions@dwy also in Table 3. Furthe Ritorppfierts (%l
aggregation ihhibitipg effects werenaiaa.a.w eobe%Smﬁdah.brom.o,ahd the results
are shownal sp in Taple 3. Using qodiate%gi I’ﬁfe&:oﬁs’ﬁanﬁ@ﬁ"mqa)m i pheral bl ood
was col | ect edf{btpod9, 505} 6um cryrat TH S P bpneral
subj ected to :entlif gal s.e4arat|c E“j op rpmf% 10 mnyites to tain a
pl atel et richjpl and }he rest ected f4 centri fugal separation
at 3000 rpm fpr m nut es 30 obt gi n a,g)l a e poor 8@ asma. Jo 225 [grr] of
t he pl at etset rlgngI sma, g [err]] of 4 tept sanpligg Was added Onggm nut e
| ater, plat el pt—aggregat+on—wes— daecu A wﬁumf%%,
wher eupon t he| &igtpoe &a'!"mbn inhibitory rate (% was 12 "EP 0 423 697 B1
cal cuhat ed baf Storegrioriweeksyndes g tariperaturezorditish ei#02 Cyrng e abanifiingahte £4) dftacthe 4
sol utfon was pHeRkd wanmeasured. Grther, som the changerithelimetnd i genmaining date,dhe dacopposition e | 3
5 Exanpl e® St plsiaetiop (atapiopstargwasifalculated. St orage stability Pl atel e
aggregati on No preparation (%

i nhi bitory eff e stakify) dubey b Plopaation BRCASRAfInIng Gdte InCAE btbrags Stkbility was measured by a
rate (9% dopdratios QIAitaIVG afaBisi by eans of high perfofrhari@e liquid chromatograpiy, @nd the ratio of the

6. 20 25 Measured amount fBi&tiva to the amount at . irfltiation of the test waéZakén as the remaining ralel AS
100 3 compardd® with the emulsion of PBE:, the emulsions of PG &halBQues of the present invention ar® Jill
4 sggariar in the stability during TheQreparation and in the sBablify during the storage. 44 15
PGE1 In4@dition to such effects, the e@uisions of the PG analogue$ of the present invention are exp&died to
be effective in the gradual releasing properties, focus selectivity, quick-acting properties and reduction of
so Side effects.
Clalms

Clalms for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE

a5 1- Anemulsion of lipid containing a prostaglandin ahalogue of the formula (1):

COOR?

(1)

. R0 o

wherein R' is an alkanoyl group, R? is a hydrogen atom or an alkyl group, each of R® and R* is a

50 hydrogen atom or a protective group for an alcohol, RS is an alky! group which may have a substituent,
and --—-- is a single bond or a double bond.

2. The emuision according to Claim 1, whersin R! is an alkanoyl group havmg at most 4 carbon atoms, R?

is a hydrogen atom or an alkyl group having at most 6 carbon atoms, each of R® and R* is a hydrogen

55 atom, R® is a linear or branched alkyl group having from 3 to 8 carbon atoms, and == is a single bond.

3. The emulsion according to Claim 1, wherein R' is an acetyl group, R? is a methyl group or a butyl
group, each of R® and R* is a hydrogen atom, R® is a pentyl group or a 2-methylhexyl group, and —
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Storage stability: Stored for 4 weeks under a tenperature condition of
40[err], and the reanining rate (% after the 4 weeks was neasured.

~ Further, fromthe change with tine EFf0423897d81i ni ng rate, the deconposition
20 reaction rate constant was cal cul ated. The stability during the
preparation and the remaining rate in the storage stability was measured by
& separ at i GRS S 19 SSGIPRHIGPTFE MNP eRlHeoasel g oER Bt HAE Bprc g ot
chr onat ogr SR belggatedes 109%i o of the 25 neasured anount relative to the
anount at- the |n|t|at|on of the test vvae?hﬁ?a:i(en as the remaining rate. As
corrpared with the emul sion of PCGE[err] € enul sions of PG anal ogues of

t he present +nvention are all superigr jn the stability

pr epar ati on |{afdmpla {t Btability déring they] dur i ng Stéregestabiliige. | n fdRlatelebaggtegation c
effects, th¢ emMal sijongrepdration@e)Pd anal ogues of the present nhikitorvsiffents Ga)e

expected to|be effdctive in the [ORaMuahg | ChBRpdMolbRR&T || €S, focus

sel ectivpty] quick-|lacting propertr%(md rg%ﬁwq_egmsy e effects. C a ns
Clains for tre fﬁJﬂ WWIWWIH =aclt TS, BE—CHTDBE—DK—FR—CH,

I T, LI, LU |NL, }sE|35 1.7%h enullsi (r)rﬁ; f lipid cgﬁ ai ni ngja prosfagl andi p
anal ogue of the2forrrula : 2 [lerr 270 r\,herern1 rr] isjan al kgfioyl grjpup,
R2is a hydrogei] atjom or al kyf g p, | each of err] ip a 50 44 hydrjogen
atom or @ plotgcti e grolp for n a4céoho , [err]aﬁés an aj kyl grgérp whi ch
may have a 3$ubs 1 4 tdent b bond-or—a-double-bond—2.—The

emul si on ac cﬁtaiagqg’tablhtyd aim1, wherein [err] is an al kanoyl group having at
nost 4 car b rstaddiomt wdelks underatén;adratmgpermndlﬂoom 49r Czand the keaminipg cale () afterte 4at  Jnost
6 tefrbon at grveskseas measireRFudived frik theshang with tirepanfi ths Bomaining zetten the dpempdsition

| i near 8% bi aerstinndatetdogtant yeoeasulbtadi ng from 3 to 8 carbon atons, and = ifs a
single bond. 3. The enulsion according to Claim1l1, Werein [err] s an

acetyl group . héiatify Surifi B Yrepstatoh Rndfhe Fertiitingratd Fn%@storﬁ&ecéiabﬁ Wa3 naslrddby S 2
hydr ogen ai4paatioh Qlankitaiivd afalf3RHydhealld &lhigh Perfdimarcs B ‘gryoaﬁa ,thé\aflo of the 13
EP 0 423 GRdashiéd GRbunt! et s @sbultat tHGniREEH @‘gﬁé te&Wvd’sQik@n 8 rénaining rate. As
physi ol 8Yi EoniparddIwith @heSéthulidn0dd PGES, tAé] MGlsibrid Sdf Palaralogdsl &f tHeSgresstTNeRtion R &EID
rated as 1§igéfor ihatk stability dulingaigpréparafiinadad Ini theystabilityl dughgt tiecstorage. St or age
stability in addition tolsadhedffedts, &hg@malgiabs o theNkG analogues pi thq@resaht inentiofare expacted to

| nhi bi t or ybeeéffetive 3n thé(graieairesiaasinggpropeies, doque seléativity, quichatting prop@ties and reduction of
rate (%, sidaeffeds.constant [err]

Claims
Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE

s b An emulsion of lipid containing a prostaglandin analogue of the formula (1):

COOR?

(1)

) R0 OR’

wherein R' is an alkanoyl group, R? is a hydrogen atom or an alkyl group, each of R® and R* is a
50 hydrogen atom or a protective group for an alcohol, R° is an alkyl group which may have a substituent,
and -—-- is a single bond or a double bond.

2. The emulsion according to Claim 1, wherein R! is an alkanoyl group having at most 4 carbon atoms, R?
is a hydrogen atom or an alkyl group having at most 6 carbon atoms, each of R and R* is a hydrogen
55 atom, R® is a linear or branched alkyl group having from 3 to 8 carbon atoms, and - is a single bond.

3. The emulsion according to Claim 1, whersin R' is an acetyl group, R2 is a methyl group or a butyl
group, each of R® and R* is a hydrogen atom, R® is a pentyl group or a 2-methylhexyl group, and ---

; ) R A
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1 : 75. 6 84.8 6. 20 37 2

70. 4 : 72.7 11.8 100 3 72. 1
80.1 8. 30 EP 0 423597 B1 68. 3 77.9
8.87 44 15 PCGE[ err] 43. 9 4.6
113 55 Storage stability: Stored for 4 weeks under a
t enper at ur e ibiglethopth of 40 * C, and the reamining rate (% after the 4
weeks was rreasured Fur fromthe qhange ith 2{% f the re ﬁg nr%

he

rate, the¥d %%% °°'a"“|" i ‘f
stabitity dd ’ﬁ%"“pﬁ”@b iy P8H‘V'a?ﬁ°apf"n% e r?{f“?a’i‘[‘ =¥ f? atsm? age
stabili ty r r I - Of

hi gh per f%@hm b a%%f@@ G il R 4 %Zf“ﬁé Prioovheie 3t EGRBR,
amount rel atlve e amount  at the Inltlatlon of the test was taken as
the remaigi Agy Erﬁﬁlﬁon d%éort‘ﬁ%%ﬁaﬁﬁh Vitofdin'thiarfitht! oF tre rbro@faglgﬁﬁ[a‘ﬁﬁlédue irf i&emulsion
enul si gns ofis (3 RO R PGS Of t he present -invention are all superior in the
stability during the preparation and in the stability durl ng the storage.

I n addi t i AN ThOeruikidh aBéckdiglts Clak e whiBRIk Sh BilAR-watbr typbeenttfsioanal ogues of the
present invention are expected to be effective in the gradual releasing
properti es, Theemdsichedcesding/to IClaim a,Uihick ot enuisiop lobipinsd bycrmmagedizing d uigit icatairady 30
si de efs ect she pedstaplamiinGnalogus infveater titrechighGérhpvdtungjof Gomtabaut 80 090 St.at es: AT, BE,
CH, DE, DK, FR, GB, IT, LI, LU NL, SE 1. An emulsion of lipid containing a
pr ost agl ahdiArprastaglensiinanalegue otthe foomula)la (1): [err] 40 45

[err] [err] wherein [err] is an al kanoyl group, [err] is a hydrogen atom or
an»a kyl group, each ‘err] and [err]|s a hydré en atomor a protective

group #r an al cohol, 5*is gn al y have a substituent,
and --- is a single bopdeQ p mul si on according to
Claiml, wherein [err s at nost_4 carbon atons,
[err] is a hydrogen a s.at nost{%) carbon atons,
each of [err] is a hydr 00en\g3 a I rnear or branched al kyI
group favi ng from3 to car bon at'éons, - '1'sa singl'e bond. 3. The
emul si on according to @?‘&lml wh @'ﬂ is an acetyl group, R2 is a
met hyl group or a butyl group, eac of [er is a hydrogen atom R5 is a
pentyl group or a 2-methyl hexyl group, and ---- 13 EP O 423 697 Bl is a

si ngl egghond yhdlein AOR aff G3bkyP brBlb, &t islh Rusd @aim 1, wherein [err] is an
acetylagroup F'\"é |saa but?/ lﬂJgroupl eg&%bo#pm and

10. A prostaglandin analogue of the formula (3):

- OA 0,5

— (3)

OH OH

45 wherein Ac is an acetyl group, and Bu is a butyl group.
Claims for the _following Contracting Sta_tes :ES, GR

1. Process for the preparation of an emulsion of lipid containing a prostaglandin analogue of the formula
50 (1):

) ‘) ) O
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[err] is a hydrogen atom [err] is a pentyl -group or a 2-nethyl hexyl group,
.and -- is a single bond. 5 . The enulsion according to Claim1l, wherein the
“lipidis a lipid conprising a glyceEpr 042368f Bhosphol i pid as the main
conponents. 6. The emul sion according to Caim1, wherein the anount of the
prost agl andi n anal ogue in the enul sion 10 is from100 to 0.2 [err]. 7.
The enul sion according to Cgm1l, whichis an oil-in- V\ater type enul sion.
8. The enul si on accordi ng QRCI aim1, which is an é@b‘lﬁ on obt ai ned by
homogeni zing a lipid contarging 1 ag n anal ogue in water
at avhlgh tenperature of frgmabObut™80 t0o~90 [err]. 9. A prostaglandin

anal ogue of the formula (2 O—% 6( CH3 30
wherein Ac is an acetyl gro S zP utyl group. 10. Az prost agl andi n
~anal ogue of the fornmula (3): -5

[err] (3) 40 OH 3. wherein Ac is an acetyl group, and
Bu is a jutyl group. CIaiRrEOfor the f ol g{?ng Contracting States: ES, GR 1.
Process for the preparation of an enuls lipid containing a
prost agl andi n anal ogue of the fornula 50 (1): 5514*C L M S*

EP 0 423 697 vhbreineRT b anfakamdiyingrdupl R isi aShyardgel &erh @Y bn Bikyd didup, Bach & R® daY B Ggen
atom or an al hylogen dampor emetbeticd groupritr]aniaotdl, RY Brad QIR ghdup Whith may Iv@s aubbtithent,
group fas an amdecehoh sindlebanil of Sdaable dbridyWwhidhrpeacpssidchaiactertzgd bysompeasirgLidibgeniziagt |
15 and = a lipid cantsiningjsaldl iesteglandin aldguebih @atond, whi ch process is
characterized by conprising honogenizing a |lipid containing said

prost agl an@i nTharpedcesgsecording m&tabﬂ whereilf e ispancatikenoy! grene hevirigray moes 4Cadpmatams, R
whései n [ er r]is pSydiogen ey groyp having sianost 6 eahon atgme.agion RAanshi® is Rhydrager
hydr ogerf at orfites: R& s alinpayjor Ffl? qllqkmvg ha‘t'ﬂgrﬁ%'t3 teaéabwmws;:@aé'ml@bond

[err] and err] I s a hydrogen 20 [err] is a_linear or branched
al kyl grou ‘F‘r?? rding R§9 Gait, B’B?fe'at%gﬁsa“ agshy! group, R ds %“??hh'gg’%upb%ﬁob“ty'
group and is a hydrogen atom, R® is a pentyl group or a 2-methylhexy! group, and ----

is a single bond
25
4. The process according to Claim 1, wherein R! is an acetyl group, R? is a butyl group, each of R® and
R* is a hydrogen atom, R® is a pentyl group or a 2-methylhexyl group, and - is a single bond.

5. The process according to Claim 1, wherein the lipid is a lipid comprlsmg a glyceride and phospholipid
30 as the main components.

6. The process according to Claim 1, wherein the amount of the prostaglandin analogue in the emulsion is
from 100 to 0.2 Lg/m{.

35 7. The process according to Claim 1, which is an oil-in-water type emuision.

8. The process according to Claim 1, characterized in that the prostaglandin analogue has the formula (2):

Qe 0008,

(2)

50

56

; N 0 0



3. The process according to Caim1l, wherein [err] is an acetyl group,

. [err] is a nmethyl group or a butyl group, each of [err] and [err] is a
hydrogen atom [err] is a pentyl BP®A23®87 B12- net hyl hexyl group, and = is a
single bond. 25 4. The process according to Claim1, wherein [err] is an
acetyl group, R2 is a butyl group, each of R3 and R4 is a hydrogen atom
[err] is % [BEKesyEcogrding i 6%"“;11'2"—3@6‘91'@1’ fncihay the progiagiandis apelogue hasdheformula e hond.
5 The process according to Claim1l, wherein the lipidis a lipid conprising
a glyceride and phospholi d 30 as the main conponents. 6. The process
according to Caiml, erein the a th@r@igstagl andi n anal ogue in
the emfl sion is from 100 / N3 a _ pruocess according to
Claim1, which is an oi ater type emul sion. 8. The process according
to Claim1, characteriz® ’n anal dgde has t he
formula (2): 40 [err] [e /z/ ~ 1
1111113,1111111111111111 . EP 0423697 Bl 9. 'Process according to Caim1,
characterized in that tk@tbrostagl an@H anal ogue has the formula (3): 9.
[err] 15 PatentansprUche Patent anspr e fU fol gende Vertragsstaaten: AT,
BE, CH, DE, DK, FR, 6B, IT, Li, LU NL, SE 1. Lipidemulsion, enthaltend ein
Pr ost agl andi nanal oges der aligeneinen Fornel (1): 20 25, A 30 worin R

~ ei ne Abskarateritapspiplie | st, R2 ei n Wasser st of f at om oder ei ne Al kyl gruppe i st,
R3 und R4Pgtentaispdiche fiir iigende Yertragsataaten o 4%, BE: CHEDESONLURR: GBLIT M, LU, NL,SEnen

Al kohol ist, Rs eine Al kylgruppe, die einen 95 Substi tuent en haben
kapn, i st1.ubigidemysionceritialignd einiirostiaipnginaeiiogescdeon allgemngines Faimetidhg i st. 2.

Emysi on genmaB Anspruch 1, worin R eine Al kanoyl gruppe mt hochstens 4
Kohl en® of fatonmen ist, R2 ein Wasserstoffatom oder eine Al kylgruppe mt
hochst ens 6 Kohl enstoffato nist, R3S und R4 jeweils ein Wasserstoffatom
Ist, Rs eine |lineare oder rzwei gte Al kyl gruppe~mt.3 bis 8 :

Kohl enst of f at omen ist, 40 \WWh’dUng i st.

wn

) C\/\/ -

-
o
Y A

~

|
0

-0

OR

30

worin R! eine Alkanoylgruppe ist, R? ein Wasserstoffatom oder eine Alkylgruppe ist, R® und R* jeweils
sin Wasserstoffatom oder eine Schutzgruppe flir einen Alkohol ist, R5 eine Alkylgruppe, die einen

35 Substituenten haben kann, ist und -—eine Einfachbindung oder eine Doppelbindung ist.
o 2. Emulsion gem#B Anspruch 1, worin R! sine Alkanoylgruppe mit htchstens 4 Kohlenstoffatomen ist, R2
L ein Wasserstoffatom oder eine Alkylgruppe mit hdchstens 6 Kohlenstoffatomen ist, R® und R* jewsils
oin Wasserstoffatom ist, R® eine lineare oder verzweigte Alkylgruppe mit 3 bis 8 Kohlenstoffatomen ist,
40 und -— eine Einfachbindung ist.

3. Emulsion gem&B Anspruch 1, worin R! eine Acetylgruppe ist, R? eine Methylgruppe oder Butylgruppe
ist, R® und R* jeweils ein Wasserstoffatom ist, R5 eine Pentylgruppe oder eine 2-Methylhexyigruppe ist,
und —- eine Einfachbindung ist.

4. Emulsion gemé8 Anspruch 1, worin R eine Acetylgruppe ist, R? eine Butylgruppe ist, R® und R*
jewsils ein Wasserstoffatom ist, R5 eine Pentylgruppe odsr eine 2-Methylhexylgruppe ist, und - 8ine
Einfachbindung ist.

s0 5. Emulsion gem#B Anspruch 1, worin das Lipid ein Lipid, umfassend ein Glycerid und Phospholipid als
Hauptbestandteile, ist.

6. Emulsion gem3B Anspruch 1, worin die Menge des Prostaglandinanalogen in der Emulsion 100 bis 0,2
ng/mi ist.

56 .

7. Emulsion gem#8 Anspruch 1, die eine Ol-in-Wasser-Typ-Emulsion ist.

—— -

" e



3. Emul sion gemaB Anspruch 1, worin Rl .einefAcetyl gruppe ist, R2 eine

Met hyl gruppe oder Butyl gruppe ist, R3 und R4 jeweils ein Wasserstoffatom
ist, Rs eine Pentyl gruppe oder ei néEF20 A28 687IBexyl gruppe ist, und ---- eine
Ei nf achbi ndung ist. 45 4. Emul si on gemAB Anspruch 1, worin R elne

Acetyl gruppe !st, R2 eine But ruppe ist, R3 und R4 eweils ein

Wasser st of Bat BHisiasgemid A@PW@“ ‘g Myisien. erlten éi"ﬁb“‘?"%&’i’ W B‘?ﬂﬁ'a"
ist, und = e‘P?i’edaEf’f?F’aQ!m?‘ﬂlﬂB% inj igsSer &g eiper hehen tempRralyEteAs” rin

das.Lipid @ ycerid und Phospholipid als
Haup&bestaﬁd?"é?ﬁ'%‘an‘i"éaf'm’ g%:%ﬁ'l'"?'@% gemaB Anspruch 1, worin die Menge des
Pr ostaglsandl nanal ogen in der Emul sion 100 bis 0,2 ag/m ist. 55 7. Emul sion
gemAW Anspruch 1, die elfr)g 01-i n-Wasser-Typ-Enmul sion ist. EP 0 423 697
Bl 8. Enulsion gemaB Ans tch 1, die _eine Emul S—I{th,, .er hal ten durch
Honogeni si eren ei nes Li pi n 'gsk@gl andi nanal oge, in
Wasser hg! einer hohen T atur von ungefahr 80 bis 90 * C, ist. 9.

Pr ost agl andi nanal oges d Fogmel (2): 5 10 (2) worin Ac ei ng ~Acetyl gruppe
i st und Bu sine Butylgru n anal og é)der” For nel
(3): 251 s () 30

OH worin Ac sine Acetylg pe i st un IBu tne But yl gruppe ist. 35

Pat ent anspr Uche fUr fol gende Vertragsstaa dj ES, GR 1. Verfahren zur

Her st el l ung ei ner Lipidenul sion, enthaltend sin Prastagl andi nanal oges der
al i genei nen Fornel (1): 40 50~~~~~ RO 55 worin Rl esine Al kanoyl gruppe
ist, R2 ein \Wuisér sinofdebignppoigeund S piss Rltdgiuppeigipe i st, R3 und R4 jeweils
si hANasser st of f at om oder ei ne Schut zgruppe fOr el nen Al kohol ist, R5 sine
Al kyl gr #ppda0 Ryestaglandinaasiogen desiprael @kient en haben kann, und ---eine

Ei nf achbi ndung oder ei ne Doppel bi ndung ist, wobei das

§ CO,E

i

25 (%

(3)

30 Oh . 6

0

worin Ac eine Acetylgruppe ist und Bu eine Butylgruppe ist.

85
Patentanspriiche fiir folgende Vertragsstaaten : ES, GR
N 1. Verfahren zur Herstellung einer Lipidemulsion, enthaltend ein Prostaglandinanaloges der allgemeinen
Formel (1):
40
1
OR 0003
© \\/\/\/\/b U
c
| s -
\/\/ \
50 3 '
R0 OP4
\
55 worin R! eine Alkanoyligruppe ist, R? ein Wasserstoffatom oder eine Alkyigruppe ist, R® und R* jeweils

ein Wasserstoffatom oder eine Schutzgruppe flir einen Alkohol ist, R® eine Alkylgruppe ist, die einen
Substituenten haben kann, und -—eine Einfachbindung oder eine Doppelbindung ist, wobei das
_ Verfahren dadurch gekennzelchnet ist, daB os das Homogenisieren eines Lipids, enthaltend das

* c L M S *
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Ver f ahren dadurch gekennzei chnet ist, daB es das Honpbgeni si eren eines

Li pids, enthaltend das 17 ! h hl 1 EP 0423697 Bl
besagt e Prostagl andi nanal oge, i.n BROA2B69TUBAaBt. 2. Verfahren genaB
Anspruch 1, worin R elne A kanoyl gruppe mt héchstens 4 Kohl enst of fatonen

I st, R2 ein Wasserstoffatom odor eine Al kylgruppe mt h6chstens 6
Kohl enst of f m%"ﬁs@?'“dﬂg"aﬁ’ﬂ% g wisat 5 ein V\asserst of i at om i st,

eine |i ne (Hor yer 7z te Al kny e olll at orr%r?zl st
und. - - - o Ui ?q;g %
ei neA ety' %'asf% )ﬁe ﬁ gﬁ&%&@ i ggsé L‘%«x %Q'La%mén% Hanhonid R4
JevveHs ein g&e SEheEifk fj‘,g‘%&s@ o] ne nty ppe o er el ne

- 2- Mot hyl hexy gruppe IS nd -- eine Ei nf achbi ndung i st 4. Verfahren
gemAB ANSPr ygkanrbn gé/REd Ahspruched, %nri“ﬁ‘eéﬂé' ALGNIBREpe iStl R? dife l\ﬁdﬂ@ﬁ;n@% ¥de? BitBYEpdeSt -
R3 und R4 | ek bisd B jBwaléiain wageato&a&ﬁm RS bine eE’&F‘BnN QMHlBﬂﬁbx@Qﬁﬁpe@ét ne
2- Met hyy hexw,.g.t.uaﬁéag,hfgghbmamgl,st-- ei ne Ei nfachbin ung Ist. 15 5 er fahron

gemaB Anspruch 1, worin das Upid ein Lipid, unfassend ein dycerid und
Phosphol i @i Gedhn ljempd Bespivaimd] @érineR! dirdt Acefylgruppe st R2 asihe CBREIRUPHS) S0 I RACUNd 1R
worin di e Mpweis dilcwadssreisitatog iatdi siea1PdnGipeuppé odeel @ine BMathglhaxpigruppe idtOund B+-Seirid0
0, 2 ug/ m | Enfachbindv@ristanr en gemAB Anspruch 1, wobei die Enul sion eine

- A -in-Wasser-Typ-Enul sion ist. 8. Verfahren gemaB Anspruch 1,

gekennzei & h¥erfaho gemisdansprighols wariil dea diridaaimiipidicumiissend @in Giysericbynd (Phpsphgligid @s
COOBu 30 36 Hauptbestandieils, ist. OH OHCH 9. Verfahren gemAS

Anspruch 1, gekennzejchnet durch das Prostagl andi nanal oge mt der For nel
( 3},4 40 @CVg@hren gem#B Anspruch 1, worin die Menge des Prostagiandinanalogen in der Emuision von 100 bigoa >

< >/% _02ugmlist__(3) 50 OH 55 18

7. Verfahren gem4B Anspruch 1, wobei die Emulsion eine Ol-in-Wasser-Typ-Emulsion ist.

8. Verfahren gemiB Anspruch 1, gekennzeichnet durch das Prostaglandinanaloge mit der Formel (2):
25

Qe A~ _C00By

(2)

n' : 3
a6 OH OH CH3
9. Verfahren gem#R Anspruch 1, gekennzeichnet durch das Prostaglandinanaloge mit der Formel (3):

0A,
. €048,

(3)

50 OH . éH

e

L
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EP 0 423 697 Bl Revendlicatl ons Revendl catl ons pour les Etats contractants
“sulvants: AT, BE, CH DE, DK, FR @B, IT, U LU N.L, SE 1. Enul sion

| i pi di qgue contenant un anal ogue de ER©423@887Bidi ne de fornule (1) 6 OR \ f
\C COOR2 10 . R~~ 15 R O
- OR4 dans Iaguel | e Rl represente un groupe al canoyl e, R2 reprdsente un atone

o et g e P et i A BB B SRR R e
gr oupe al kyl e Qi RgMb, AYGLIEAHD S5 Lt bA teea.ne o bigdient e une'liai son

si mple oy une Tl ars a revendi cation 1, dans
| aguel l e R reprdsente un groupe al canoyle ayant au plus 4 atones de

carbone, R2 represente un d' hydrogene ou un groupe al kyl e ayant au
. plus 6 atonmes 25 de ca ne, R3 et R4 repr~ser¢® 2hacun un atone
+ d' hydrogbne, R5 reprdsente C N ram fi4 ayant de 3

a 8 atongs de carbone et --

selon la revendication 1, aquelle RL gepresente un %pe acébtyle, R2
represente un groupe nbt hyl @ R4(

up @utyle R3 et pr dsent ent
- chacun un atone d' hydrogbne,, R5 Wpresento un groupe pentyle ou un
- groupe 2-m-t hyl hexyl e et OQreprdsente Un% | i ai son sinple. 4. Emul sion

selon |l asrevendi cation 1, ns | aquel | represente un groupe ac~tyle, R2
reprdsente un groupe butyle, R3 et R4 reprdsentent chacun un atone

d' hydrogbne, R5 repr6sente un groupe pentyle ou un groupe 2-ndthyl hexyle et
_--~repr dsentdsngfaeuellq B} "9eyfisegte )| geousalcanoylaniif sqpréenisynoatomesd'insipgRngi QuanigEPe
dahe | aquel | ealkvle, 7 ¢b Rty eopréaentont thaqup up lore Arydiagline ou i JEURECRTptpGiRLY pRUr Yhalcool, RE
phosphol¥ pi deReésente ug QHEPWWB&'%IH’PP%”B'F P 84bstitipat et g renveeate ype Ualspr, simplg ou une
revendi cat i orfi@i$on pub& | aquel I e I a quant it6 de | ' anal ogue de prost agl andi ne

on S|rrple 3. Emul sion

dans 40 nE6 los o0 Y& de l Eﬁrguns on sle o a nt
revendi cat Fo O&i:ls V- ﬂ‘egc ) r:caﬁe[ ! ﬁ;ﬁﬁf‘n rocgé(f’i' Fc \ga 51 on

sel on | g, eve §§ é‘ny%? ef f@%@g. i
| i pi de Ednt eg?gg mlflé ns' &
tenperature env ron . . ﬁma ogu e prost gl'andl ne de
formul e (2} émjls:on selon la revendication 1, dandJaquelle R' représents un groupe acétyle, R? représeritd-lrPU
55 OH groupe méthyibbuCli gloupe blluﬂrle et1A«l dobrsdehont chacun un atome d'hydrogdne, RS

30 représente un groupe pentyle ou un groupe 2-méthylhexyle et -—- représente une liaison simple.

4. Emulsion selon la revendication 1, dans laquelle R' représente un groupe acétyle, R? représente un.
groupe butyle, R® et R* représentent chacun un atome d'hydrogéne, R5 représente un groupe pentyle
ou un groupe 2-méthylhexyle et -—--représente une liaison simple

35

6. Emulsion selon la revendication 1, dans laquelle le lipide est un lipide comprenant un glycéride et un

phospholipide 2 fitre de composants principaux.

6. Emuision selon la revendication 1, dans laquelle la quantité de I'analogue de prostaglandine dans
40 I'émulsion va de 100 & 0,2 ug/ml.

7. Emulsion selon la revendication 1, qui est une émulsion du type huile dans I'eau.

8. Emulsion selon la revendication 1, qui est une émulsion obtenue en homogénéisant un lipide contenant
45 I'analogue de prostaglandine dans de I'oau & une température élevée d'environ 80 4 90°C.

9. Analogue de prostaglandine.de formule (2) ¢’

50

(2)

55

OH OH CHs

* [ L L] s *



EP 0423 697 Bl dans | aquelle Ac repr~sente un groupe ac6tyle et Bu
repr6sente un groupe butyle. 10. Anal ogue de prostagl andine de fornule (3):

10 EP 0 423 697 B1
(3) HO 15 dans | aquel | e Ac reprdsente un groupe acdtyle et Bu represente
un groupe b

ggve | cat | ons pouyr Sﬁ s contra 1g]nts sul vants: ES,
6R 20 1. Pr '8%“"&? fir"eRrESepiP BheIPUReieBTvIget ‘%F’b?PHpF’%F
anal 0gue yfeuRbRR '@ HoaaglkidRe 45hRigl.e (D¢ 215 |
| ageel | @ R1 repr~sente un groups alcanoyle, R2 represente un atone
d' hydrogbne ou un group@A@S ~alkyle, R3 et R4 reprdsentent chacun un
at one d' hydrogbne ou un g upe._pr ot ect our, (:ep | cool, R5 reprdsente un
groups al kyl e qui peut agxal S - ~L Ueperente une |i ai son
sinple ou une |iaison est caractdris4 en ce qu'il conprend
| ' hongg6Nn6i sation d' un ogue dé3prost agl andi ne,
dans de |'eau. 40 2. PrY 40l ation 1, dans |equel Rl
repr~sente un groupe al ganoyl e“ayant; au plus 4 atones de carbone, R2
reprdsento un atome d'h ogbne ou groupe al kyl e ayant au plus 6 atones
de carbone, R3 et R4 reprb6sentent c un un atone d' hydrogbne, Rs
reprdgente un groupe alkyle lineaire ou ramfi6 ayant de 3 a 8 atones de
car bones stdans laqueligicaeséserte un@rowneac@metﬁumnré@enmw graupe pytge~d6 sel on | a
revendi cation 1, dans |oqu risente un groupe acktyle, R2 reprdsente
un group@e‘f?éf“ﬁﬂql;'saﬂ'"dﬂs éﬁﬁd’ﬁgt’#ﬁ!ﬂ givapts : 8, reprfsentent chacun un
atefle d' hydro %E; rdsente un ou un grou

Pque contenant un

3: dans

|
>t K| nef? bur 12 gl e (seh R commrricin Shalogye e ebisiandee f,

revendi cat i’ dans | oqual Rl reprdsente.un groups acdtyle, R2 repr6sente
un 50 groups butyle, R3 et R4 reprdsentent chacun un atone d' hydrogbne,

*R5 repr~sente un groupe pe{ry*pe ou un groupe 2-nbt éﬁﬁiyl edet t L
ievendi cati on ans

---reprdsente une |iaison | e.

| equel” I e lipide est un |ipixe ARG YCnride et un phosphollplde
a titre de conposants prin . 55 6. Prog d6 selon la revendication 1,
dans |l oquel |a quantit4 de al ogue de qD st agl andi ne dans | ' Mmul sion va
de 100 a 0,2 ug/m . 20 1111 #11111111111 * cC L M 5 *
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dans laquelle R! représente un groupe alcanoyle, R? représente un atome d’hydrog&ne ou un groupe

36 alkyle, R3 et R* représentent chacun un atome d'hydrogéne ou un groupe protecteur pour un alcool, R®

représente un groupe alkyle qui peut avoir un substituant et --— représente une liaison simpie ou une

. liaison double, qui est caractérisé en ce qu'il comprend I'homogénéisation d'un lipide contenant ledit
st analogue de prostaglandine, dans de I'sau.

40 2. Procédé selon la revendication 1, dans lequel R' représente un groupe alcanoyle ayant au plus 4
atomes de carbone, R? représente un atome d'hydrogéne ou un groupe alkyle ayant au plus 6 atomes
de carbone, R3 et R* représentent chacun un atome d'hydrogéne, R® représente un groupe alkyle
linaire ou ramifié ayant de 3 & 8 atomes de carbones et —- représente une liaison simple.

45 3. Procédé selon la revendication 1, dans lequel R' représente un groupe acétyle, R? représente un
groupe méthyle ou un groupe butyle, R® et R* représentent chacun un atome d'hydrogéne, R®
représente‘un groupe pentyle ou un groupe 2-méthylhexyle et --— représente une liaison simple.

4. Procédé selon la revendication 1, dans lequel R' représents un groupe acétyle, R? représente un
50 groupe butyle, R® et R* représentent chacun un atome d'hydrogéne, R® représente un groupe pentyle
ou un groupe 2-méthylhexyle et —--représente une liaison simple.

5. Procédé selon la revendication 1, dans lequel le lipide est un lipide comprenant un glycéride et un
phospholipide 2 titre de composants principaux.
56 :
6. Procédé selon la revendication 1, dans lequel la quantité de I'analogue de prostaglandine dans
I'émulsion va de 100 & 0,2 ng/ml.

20
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7. ProcWi4 selon la revendication 1, qui correspond a une 6mul sion du type
huil e dans leau. & Procedd selon |l a revendication 1, caractdris6 en ce
gua P' anal ogue de prostagl andi ne pd&ER0d428 697 Bbrnul e (2): 0X

COOBU (2) t5 ~~~~CH OH UH3 9. Proc~d6 selon |la

r evendi catlon aracteris4 en ce quo |'anal %%ue de prostad%I andi ne possbde
la formul e (3 roc ggselonga revendication 1, qui correspond a une tyLlpg ea" OHH ~~OHO

_ 35 49 ‘ 45 5%. 5&0%%(5 selon la revendlcatlon 1, carac&éns%l g'nl :cl:'el ]da'el anallglu]élcilé prostaglandme posséde la

I formule (2) :
5
0Ac .
C00By
10
(2)
; OH OH CHs
: 9. Procédé selon la revendication 1, caractérisé en ce que Il'analogue de prostaglandine possdde la
St formule {3) :
20
0A
C
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