prost‘agl andin derivatives of PGA, PGB, PGE and PGF, in- whi ch t-'he
chai'n has been nodified with the cmh pyre of .contai ni ;
structure, for the 5 treatment of _glaucoma or ocul ar _h
invention relates also to ophthal nc conpositions, s
anount of Desesgiopr ost agl andi n derivatives, and the mahuf'a SUe
conpositions. G aucoma is an eye disorder characterized by i noreased TR
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epi scleral venous pressure, generally-rega as bei ng. around 9 nm'Hg, F

the f|ow obp aogpeovsdiungy, and R the resi stance to outflow of aqueous hunor

t hr oug.h/ t he trabecul ar nmeshwork and adjacent tissue into Schlenm's canal.
Besi des. pamsrierry is ths @pigdlercnonsplessurer genatallyngpgedadsastbising raroumgmtnnahgc-' patiew of
t hr ough t lequeoird oy, and Sicthe relsistauce tid eutiinwpet agisousohuiat thepgitthe &altbedlarmedshwork awlv e
the e t Fdiecentiissus| inte Schiemim'scanaleoscl eral route has been described for:

i nst’ a)LCf('il by Bisidps paEgiTh ?hfouqfh@hbﬁ‘es% oanal agpepys bymor might pisospasstsroughsthe ciliary muscle

i nsigni fi di fhecypp al gpagenandfinallyj leave theayp threugh seiprar This umclerabfouedm SPH‘H S’
canal and dﬁgﬂ%&f’e“ﬂt ingtance, Blé Bill {1978k The, pregstre gradientrin dhig Fa50 1§ 'i"ﬂ?'t'rc

th i ovproig imtert ' 'ﬁst’ Hihthe: "ﬁ
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[err] B er;\'%o EF,ELMQ%QT%@ el i ned as above Ft is the tot al outh ow of

aqueous hunor "an
in human hep 0gs i & npuggﬁllgzln the range of 12 - 22 mm Hg. At higher.

val ues, for instance over 2) there is a risk that the eye my be

af f ect eg. ‘whre O%)Eand M hrb GefirR ab %weoﬁ i€ UGN Gutfiol DNV abuBBs tﬁlﬂ\oghuﬂJﬁoig‘ihe ﬁe%ﬁaa.ge
may occur pagsmbmartmﬁwsaémpamsure IeveI s otherw se regarded-as - .

physi ol ogi cailobPyn medan@bings35 norhbIEy i 8@ sadge SN2 - 2D ivfn B Wk dgthﬁvatldee,tfortuts&n&/ﬁena

t hese | ndinvh digathersi is alrisi Had leyeys aweyi dei atfectbdd I br@Ssaticalar forkd) of glfoarsd; i@y ‘tension’
sit uaL,zon glagcagriasdantageway otchindt intreonelai pressuie dayell Sthamrise eaghiidiad &s. physicibgimatiynwdnhal.

hi gh i resr doeubasen for s caulsl ke thtothe e yn: hasei indiddualdd¢ emseally gorsities toi wregstre{ Thel d
or optic rmeposite sitatian isise nayontiattsome individeals raayzaxhibit ancdbaermelly high inteaocutar brgssure o
hyper t ensivéheut myJ0antesh defectsp thervisya! Held °W“@FW°B‘} Syemeraditins gie yguplly referrad. t°or S
surgery. 3R oHa pPF%‘é‘P’l‘rent the ur ose 40 i s to |ower either the flow (F)

th ?'é‘f? ’@a be ' fd 6 561 2 syrgery. I druq treafent, “}e@gﬁ'ﬁe in.
g‘r r educrggsﬁl Sced I bg? iw v:a e uve% 3:1:0 rou% Z ﬂmﬁﬂw "l’"éfe ) lPSUt € |
whi ch_accqfl] ed 5 g%m ? s cﬁééj{hg e 0e) DEbC
agoni sts, i yﬂy adcu ressure mainly
by i ncreasi Ngloddifan &th&t BN"ch asin st aE i RRbAGNG 36 sBRces Wity G,

raction passing via the uveoscleral. route TOP

recent | % haws il Wit 1) w.mneaa%l.mamt Q{eQﬁﬁoséi&afGﬁo RPEidrd & oF YO8 aHaGRSsoR@Yal, DE

45 acti vagsm thBR o BENppdhr] howe@ & haVe dn %ﬁ&@%ﬁ tHeornfaflon ot 496l hiithor Dk oh hiRW
( Cr awf or d cBivertional difow, thrautfl Sthibrh'e Barf (Cid ord]é98|7)987)They do not appear, '
however t o Ieiéeusary pRistagianding rant ksl db¥ivalves 08 dedcrilbed U0 inStalkte N 'USO4599353 dAe EP
. 87103714.9, and by Bito LZ et al (1983), Camras CB et al (1981, 1987a, 1987b, 1988), Giufiré. G (1985),
50 Kaufman PL (19886), Kersetter JRetal (1988), Lee P-Y et al (1888) and VillumsendJ et al {1 089). .
' Certain 11-substituted-1 G-phenoxy prostaglandin compounds of the PGE type have been. disclosed in
EP 170258, prostaglandin D. derivatives are disclosed in EP 253094, and 13 »14-dihydro-15-keto prostaglan-_
dins, esp 20-alkyl substitued derivatives, are disclosed in EP 308135.
Woodward et al (1 988 and 1989) concluded that studies on cat (OP revealed a substantial decrease for
85 . PGF,, whoreas identical- doses of "16-phsnoxy-17,18,19 20-tetranor-PGFa, and 17-phenyl-18 19,20-trinor
" PGFs, were inactive. _
it must be noticed howsever that even for substances which have been found to lower the intraocular R
pressure, that with respect to the practical usefulness of some of the prevuously descrvbed potentlally useful ’
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decrease fgQf KGR wh reductlon Prost landins, being naturall
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have been édamn& ih QdditRNaS prekiBrel rBduCHR Gitb Afitaiih @RS HyRremid@icrelidett Iblob® BdW).ahe. ddted he

practical smsitylpRRadabietn GiRo® wefs sdWciisaili RESIbY. THE Satktioh @gbepencaritien PG, we B Ul - -

2 EPO36ébisis’id apyiiod tcois@hinhs indiidelitlg bi ofiitinessas of @Bing Wifdréigi Isodyl inuge’s feps, this
treating gbengasually arcorgatied by ingrpesad aeriiaton, a | initing factor is-their «:
property of &GUmegpwSToymd Ittial & Bakltion torthet prehilans disaabsedabodd ib tb iuemoficertainhderivatives of .

conj unctd verestaglandins Arl Fadnider, inmwhiehothe pmegaleiisin hasokeea glodifiell wih theyoemman featyrp ohint . .

ef f et on ¢dniginiog Aging Strupkmesforthefestmant of gleyroma orgeuler hvperiansiasi de ef fects wil |

arise in the Tesgrodaoladieidoriypies hayrtheeaserak siuciire pr ost agl andi n ‘adni ni st ered _a're"'" o

quite smallthat is 5 already when the doses are | ower t han those that

woul ¢ be desirable for achievi ng/sa alpid eSBALR reduction. It has thus-
been Tofhd, for instance, that gor &his reason it is clinically i npossi bl'e
to use[err] isopropyl ester in

hé iNhat youl d give maxi mum pressure . .
reduction. Prostaglandins. being™at uré}{%%/ &iﬁ‘ﬁ}l ng autacoids,. are very o
potent pharmacol ogically and affect both sensory nerves and sm)oth muscle -

of the B omrams.%brasen§ltn&aac§(as b (G R UBCSbAY bR the Hh b OB ol dndihd ]
and its. egpisht thé GuribiddsomsR

PGACEID 6B PAE ind PAF Al Hasinb BriESSUr e reductron . -

also irritation and hyperem a (increased bl oods flow), the -dases currentl. y .

practicable in clinical tests are necessarily very |ow The | rri tat-l.;on'
experi enced wher@[err] or Igs esters @Be applie®, consist@nainly ih'a o
feelingsof grittivyess or of whaving a foreign boql- I n one’ s-eye this bei ng N
usual I y acconpani/ed o. D : Te Nt hat--a~

sol ution to the oblg - derivati ves-’
of .. 15 prostagl T - N N has ‘been-
nodi €ied with the common f eat ureof coniaining aalng strucsure ‘for the"

treat mef of gl aucoma or ocul ar hyper?en3| on. TA® prost ag%dl n: deri vat i Ves

have t he general PeAructure 2GB PGD PGE PGF- ~ Terr]

onega chain 25 whlerein A replesents XfRe alicycEVc ring [efv'r] ‘and the bonds -

betygeen the ring and the side chains represent the various |sorrers 1'n PGA

PGB, PAD), REnor T odled @R . thd Ged OF TihBuvbE characiizadChy theff Sme Eéup\éﬁ&"v 0s 1S
based on" t hEyikkafonObr thECdiinY dhdin'iE thefoldid FREithd 4 GéingMe i we cBREBHETHs diphd ot Gould
vlar 1 OUS  iypically be the naturally occuring alpha chain, which is esterified to the structure

* | _.-'r\_____z/\/\coo Ry

in which R is an alkyl group, preferably with 1-10 carbon, especially 1-8 atoms, for instance metyl, ethyl,

propyl, isopropyl, butyl, isobutyl, neopentyl or benzyl or a devivative giving the final substance equivalent”

50 properties as a glaucoma agent. The chain could preferably be a Cs-Cio chain which might be saturated or

. unsaturated having one or more double bonds, and allenes, or a triple bond and the chain might contain.

one or more substituents such as atkyl groups, alicychc nngs, or aromahc rings wuth or without hetero
atoms. S :
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nodi fications of the al pha chain is therefore possrble st|II srng the

| m/entr.ve concept. The al pha chain could typically be the natural I Y.
oceurif ng al pha chain, which is gpl¢sddf419B1to the structure 46 :
[err] in which [err] is an alkyl group, preferably wth 1-10 carbon
especially 1-6 atons, .for instance netyl, ethyl, propyl.-lsopropyl butyl
i sobutyl, neopent I B themllovmgdemw‘aatlve giving the final substance
equi.val ent" “38’R %r%%refrgtd?@g@ag a glaucona agent. The chain coul d- preferably
be a [err] chain which mght be saturated or u _
doubl e bonds, and all egeﬁ or (g4t)r| pl e (B&mE 4a)nd the chain.nmght cont ain one
or, rmre substltuents S as al % groups,pal i cyclRg rings,; or .aromaticc .. .
ri.ngs®with or without h&er® at EP 0 364 417 Bl The omega chain is
defined by the follow ng fornula: [err] wherein 10 Cis a carbon atom(the o
number is indicated within parenthesis) B is a single bond, a double bond

gr}dapt%rqr[\g{éa"g?drggagmké?a cgg‘lﬁgﬂ&é gbngp(r%‘,ertn;sgj erably 2-8, and especal Iy 2- 5
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gr ougs.. 4 SUdisims, ad phgevh gmlbrPEa“ 5 group; or an aronatic:
het er© 'I'L° ‘ ,q’mg vwr\ghcﬁmeﬁthlpwmge ?i‘t’(%%m L oftﬂtg B@E ltypol i eamehtisned :2bove.
pyrroli di Bgein LOpiRRRE-16-pabnowapretiagiand %ﬂ“@b iand! R bd waneab ﬂJS-op'hgmg)py\ were

nsat urat ed having one or nore

l'y interrupted by prefera aifot "

B o e e R

EP 170258, medtah@thadepmtemmtowm nce&B Biaont ihvegtioas wel | as the orreg_a
chain \Q@rgmm)dlahlamd\ammtetqq&"‘egrf’ @; achi ng’ towards t he inportance of ..
nodi fyi ng" t hiae oovepandsiehFasmyig! ¢f ' a phenyl 26 group or an. aromati -

het er ocyclic group, the concept of the present invention. The conpounds of
Fornmul a1 of EP 170258 O%{err] wherein Ris hydrogen, lower alkyl Xis .
hydr.ogen, hal o, trifluordfethyl,.lower alkyl or Iovver aI koxy: Y is 40 |-ower ..
al kyl om.. 45 COOR {i wherein Z is-

hydr ogen, hal o, nethyl, t uoronet hyl ;. and e wavy lines . .
represent the a or [err
wavy line is a the othery _ di scl ai ned from the present:.
i nvenhion. Some exanpl & on derl vaEr ves wh “wer e eval uat ed are. the -
foIIIovmﬁb(for structuelnfornat|O£|Hsee X

’ ] » y s ]
.o

a0 lower alkylor. |
(O

45

wrifluoromethyl; and the wavy Iines_. represent _the a orp

hoxy ot
Z is hydrogen, halo, methyl, methoxy e« the ofher Is 6,

ith the provisio that when one wavy
med from the present invention.
derivatives whtch were evi

wherein
50 configuration wi
are however disclai
Some examples on

“Table 1)
OA 6-phenyl-

-ohenyl-18,19,20-rin
® g; 1;-Zehy¥iro-1 7-phenyl-18, 19, 20-tr|nor-PGFg.‘-lsopropylester

0] 16-phenoxy-17.18, 19, 20-tetranor-PGFg,,-tsopropylester
(5) 17-phenyl-18,19, 20-trmor-PGEz-150propylester

aluated are the following (for structuremformatlonsee N

17,18,19 20-tetranor-PGFg.-rsopropylester
or-PGF2.-isopropylester

4

{guratin with the provi si o that when one .



'Ta?Qle k). (1) 16-phenyl-17,18, 19, 20- tetranor PGF[err]-r sopropyl ester 55
(2) 17-phenyl -18, 19, 20- trrnor [err]isopropylester (3) 1 . R
5- dehydr o- 17- phenyl - 18, 19, 20- t r i EPD-388 @17 BSOPr opy!| eser (4)

16- phenoxy-17, 18,19, 20-tetranor-[err] -i sopropyl ester (5) 17- phenyl 18 R s

19, 20- trrnor err]-rsoprop | ester 4 EP 0 364 417 Bl (6)

13, 14-di hy F'r’éﬁ h°I‘8' 1809.2@tingr PRG-isqpeRglesteropr opy | est er. (7) =
15-(R) - 17- %@qo‘rm’ﬁb'?@ 2lPRPTPYIeRr opy| ester (8) -

16- [ 4- (et 200k P BB GPRIORYISFL. | sOpropy ! est er (9)
13, 14d4 hyd - zt m |,_ %P‘PW‘REF& 8'?’?‘]V'°P'§’opropyl ester 5 (10)
18- phen

T IF g{?ﬁ‘eéster (20) d t t
19- ph ,- in t er i vatives a. o
15 Preni mgf%%gr étr rF Rl @gﬂg &Pg el g_. L
18, 19, Zodﬁfdr@pfphfeﬁl’i 19926 rrrﬁﬁ p é and'_ 'h’&' :

15- (R0 , folmuiddgiveeinorag8e 13, 14- dl hdeO 1 en

Such deri vai inéasmak Qiver RERS @it skt Brekred) strubfis at ﬁ.%len@l%ckcéo%mdry“o&mcr jv@en the
f or mul as pgétagandin s aldeavative of PGA, RAECorPGFBshatially HPEARPRES add MBFJDST Pr ererred
struct ur 8 isd sipleteedtr d double banddi ngl y obt ai ned when the pr.ost aglandin is a

der i vat i Dds afarR@ANAIPEE D5, deficialles pioras; ald Waving alcarbsny! B (§)DHBsuBAIRGHANDONCC,Or 2

do bl &5 bbayteg Pwesalkyl substitvents.oharieferablytth 2- 5, especially 3 atons; ferr]- _havr ng.-_

a car bonl# is@rh¢ng) ringiaptipndly thavingesmbstituerls feleciedl arhéng dk&l\mdlgkdxomupsai kyl
subst i t uentT8e inypntigh dus relips, to-thp aise Jof certaln dkieatives of iRGA, GEBI BABIang PaRVibMte
substit u%?ﬂ'%""&@‘] Qaucerep A RSHiEr YPRAPNSion Amanddbesp dgrivatives definkd alhave & res beentihund

relay es

él r feat b rg eum E g_e glc ' cegg QB‘H"'" %w H’é@‘gﬂd CPé‘P‘fe\lﬁt 'M'@é to
~detine IS0 e rr ca al e
o e jgrug‘r@ﬂ i rzg@g;f%z;g%g%

and thesenea.rrewe rr BQU Jaao

defi nggd U8 rbducihd Hﬂt&ﬁ oftaocotnBS'sr tidh), &N lato rl]t%fln ordef rﬂﬁg i'ev \ 3) ﬁ%éﬁf ! y
-~ accept abia 16! e shid uPo i S retiRbd lodsi tﬁt@%@mtzo% ilio s

aiqdrgtating ‘E@Y‘?’érISﬂ "eté*Pt'%taM/ eSce'aﬂ*n qens, noRuE) uspgiTug Rjedveres dfigets t he . .
whel- not ~:- -

iy 41 et
17, 18, 19p&@Prilr&Itlbrﬁ6\‘QIi \Fe] substMBS DX kheRBSBEaN bdiild %'Pnﬁslo icil pecra&y OQFvge o

el i m nat fedh g gsaup defiriet) tabdvg; thé) Gregdfian Ylay raﬂ\i%&aiﬂoﬁ 6o Edniel Qﬁib’m@ﬁa@'dﬂe Et'bry bf'#le
formul a ¢dBiposion.odormrssppriding as bisuesot s afmikiéteredadopt 10 28imés ﬁérlday qum&ﬁi' oya€

met hoeb f Tiis theremtis epplicabla botb mehutan baings and BRIRE.ENSi on consi st's i n-contacting = 7
an ef f ect i Vee iinventiom durtherr reRles 1orthe S50 @f rtexipeitivaly cEeteNindOphySIolGSkEMO Sbdebigile  AS e
af or esai Rostaglapdin deriativesiramthe grden deffinsdrabolieder theyweresationot s tyhthataidibgiba) composit ai N

said pr e@gﬁﬁré‘edﬁatﬁ'et“ gleusema enaspler hyppstersionposi t'i on cont ai s 0. 1-30 [err],

espéci al | rivatiye, fis E pAl iinen ephthgimolopigally soinpatible ybiticie pwnipspse: Jhe . - -
t her affeuf? '8'8I“1h I%L‘l’ b%éma'ﬁ PTINgFomRPSItionsf dhis inyantion camprispsequeeusispistions he
group de | \’Péqa' f?lfgestf’ 5 'r'f@ﬁﬁ °rrrﬂ?tm3'ét§/aWP Eiﬁré orparecaay fstpingeRhthaln

;SS; n|02 t ggcally io i me ?r e p% ér}e cel I se F' L?ﬁta:;;§d'k esr lf[olyﬁggzﬁ
therapy goﬁlb,ggp,l.,é ,qig I D V's H?‘mtl'ts's a'f?l(?”rsll?{?etﬁt"f‘?)n
further relgy ﬁﬁenﬁ&t & oUr§I§e@ 3 rm%ﬂ EAI %@3; %rﬁ&tgtfe tgprgan%&lngﬁ IoP lglg&lor%g‘ lo!' y

-accept abdcgiar hypertension which comprise an effective intra ocular pressure reducing amount of a prostaglandin -
derivative as defined above and an ophthalmologically compatible carrier, the effectlve ‘amount comprising a
dose of about 0.1-30 L in about 10-50 1. of the composition.

45 In the experiments carried out in this investigation the active compound, in an amount, varymg with-
potency of the drug, from 30 L.g to 300 1g/ml was dissolved in a sterilized aqueous solution (sahne 0.9 %)
containing 0.5 % polysorbate-80 as solubilizing agent.

The invention is illustrated by means of the following non-limitative examples.

- -eo_ Synthesis of prostagl'andin derivatives

Example 1: Preparatron of 16—phenyl-17 18,19, 20—tetranor PGFz,-rsopropyl ester (1 )

A 50 ml round bottom flask equipped wnth a magnetic stirring bar- was charged wrth 175 mg (0 .04 .

56 mmol) 16-phenyl-17,18,19,20-tetranor PGFa,. (Cayman Chemical), 5 ml. CH2Cl2,30.2" mg (0.23 -mmol)’

diisopropylethylamine. This solution was stirred at =10 .*C-and 135" mg (0.07: mmol) of rsopropyunﬂate'_} CERD

. (freshly prepared) was added. This solution was allowed to stand at -10- *C for 15 min and was then:slowly.
warmed to room temperature When the esterrﬂcatron was complete accordlng to TLC (usually after 3 4 h ati _
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pr?estagl andi n derivatives fromthe group defined above for the prepar atlon .
of ~an opht hal nol ogi cal conposi - tion for the treatment of gl aucom -or. L
ocul ar hypertension. The prost agireg@ésdrrads vative. |s m xed with an i
opht hal nol ogi cal | y conpati bl e vehicle known per. se. The 35 .vehi¢le which:
may be enpl oyed for preparing conpositions of this Invention conprises -
aqueousrosm| terppersge)the solvgnt wrsyremeyed i vasto: Jhe rasidus wes diluied wifh 20 7Y efhylacetate, ©. - .
0i nt nenwashedrith xshmi P 86 F@Wﬂmafweé%?’ﬁpﬁ"éﬁhf’ﬂﬁla"'drﬁ?(ﬁ? pi faygy was . -
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li ke e. efé chpestography Bilics gebBL yiRg St acpigip AP 2 Tra5 e att fio CameR

cel | W 0% a'“eB@Fﬁ\‘i?'?fV'Pssét"kﬁﬂt’?Bt °°[S76I"§/\¥'|°'Hl7l pyrrol i done. and hyal.uronic acid:
t hese my be used fqr_increasi ng the \i Qr‘anf\l Eurt her __e" |t S a| SO
possi ble to use 40 oNudméaemgnathmkmtaheeshsngumm@&lat)smdltén the dr. ug i s to be=
~adm ni stered. The i ngventi %(hﬁda' SO T gl at ed3§o,Hq]9ht hal mol-pgi cal . .
corrpogltlons for topical tigahgent of gl aucg e Hh). ocul ar . 1yperten5| on V\/(’ll ch
conprise an effectiye Intrgg gq:H,Bar pressur espeggH Mg anoupt.-of a = .
prostagl-andi n derivat | ve a5 (d,e{)l ned above aﬁd.-far(smaht hal nplogically . |

conpati bl e carrier, “t+he—effectrve—anoimt——conprisimy a-dose of ‘about " 0. 1- 30
[err] in about 10- 50 [err] of the corrp05|t|on 45 1n the experlments

carrigd out | n t hIS_I n 7st |_ ¢ E%%l"g%’ |[2r?]n/ %m\li,gts

varyi'ng' ppraen of 1

di ssol v'ed' .?J.,ﬁn, wwﬁ@t mac@mt. 88 s SnlfecAth 20 8.5 %

a%

pol ysorE@l Bhei- 1§‘? ) . (@&ﬁ\% Che 1648, 302 rh kmwrm) dmeans
of étﬂmmap.s pr Fladldlev FheC3oRidH aII d &Wﬁnﬁ @B1o6m GmpBlafis fagd4an then
def I"Fat ba{\%ﬁt FFIVES i vadib BRARSeEISUS vk dikEsdWRR BY It df BthiiBacdifte Afdsiied ttwicaneith 10 .

[err]isape @@yddluﬁﬁﬁcﬁégemon&eiﬂd 0 ml Denchribadid. ahe Sdhvastiwae camaertig vegub,fandithe -

magnet i gndé prodiuch Gasoehkonvsgraplivar cpestlicariysiieo Lisingethyy a¢dlatd 4cdidio 2rias| QUent “The title’ - s
16- phenybmpbéndl(B) wie3 oBBinécdsran oty fubstark BapEeIdCherri cal ), 5 nierr] 30. 2. T
(0.23 mmol) diisopropylethylam ne. This solution was stirred at: [er] r-and ..
13. 5%y (0.07 mml) di Ntaes}rnegxéttcme;&et,eetsgceanl(anat)esﬁmd ~was added. This

sol ution was all owed e+ —of—3+5—rrr—ama—v then slowvy:. .
warmed to room tenperature‘z(Wéh the dster| flﬂ%l'ﬂ?n was cpnpl ete accordi ng. . - .
to TLC (usually aftdr 3-4 3P@dHm EP 0 362 ng‘ )room errperat ure) the .
sol vegt was renoved [in vachbPhe resildue wdd RPU%d with 20 M
‘ethylacetate, washed_with %594 5 wlsodi um hydrag dnate and 2x10 m
3 %citric acid. The organl c layer was -dried over unhydr ous-sodi unm it fat e
The -sol vent was renoved in vacuo and the resi due was purlfled by col um .
chrigpat Eganagiey Peparstion ot 15-dgt K28 B ofd) 27 1 7as el'uent”
The tastle conpound was 5 obt ai ned as a coI our | esos2 0i | substan 26?1 %

yi el d). NuR9i%emg 0083 meoh ODRss PRI 8 seliiop ¢ @9 i onyP 81820 whor .
3 3( lH drﬁFg,_,ﬁpopropyl ester (2) in 8 ml d|oxane The react:on mi rne brown,. the reac!u;)onO ( 1H
stirred at room tem r I’e&lpl ’ ltered was1hoed w::l 10 ml 7 3- .
] ‘I -mi-water, m
E%?P tefhefi" R 'f’m WB'* gﬁ' fln o Svort ke b BBIOPY]
eSt er % 98 |In:\,/¥I NG detate: Sthér'1-4 480 bar
Was Char r%h 9(7%35 Yiblgyaor - [err]. (Cayman
Chem cal t one . |
5 Nuclear Magnetic Resonance spectrum (CDCIs ) ppm 5 I
1.2 (6H d) 54 (2H m)
4.0 (1Hm) 6.2 (1Hd)
4.2 (tHm) : 6.7(1Hq)
5.0 (1Hm) _ 7.4-7.3 (5H m}
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 Example 4: Proparation of 16-phenoxy-17,18,19,20 -tetranor' PGFa,-isopropyI' ester(4) %

Following a procedure similar to that described in example 2 usmg 20 mg (0: 051 mmol) 16-phenoxy-

8 17,18,19,20 -tetranor PGF2, (Cayman Chemicals). The crude product was purified by column chromatog-
raphy on silica gel-60 using ethyl acetate: acetons 2:1. as eluent The tltle compound (4) was: an ouly
“substance (53.2 % yield). S



42. “5 rrg.(o 25 mmol ) isopropyl iodide. The solution was allowed te stand at ..
room tenperature for 24 h, the solvent was renmoved in vacuo and the resr_ due .
was diluted with 30 ml ‘of ethyl acgp@t3344w3hed twice with 10 rrt 5 % :

sodi umhydr ogen car bonate and 10 M3 %citric acid. The sol vent was: rem)ved
in vacuo, and the crude product was chromat ographed on silica gel--60 using L

et hy! acetate: acetone {u;;,egfmgdngﬁpﬁ?s];a&cgrsbéﬁmﬁf@eﬁﬂgghzg was -0b’ti=a?E ned as -

an oily substance (65 pe-y+ereh——r=o—Nue g€’ spectrum . .
(err)- ppm 1.2 (6H d) 12@Hd) 4.9 (1 H Frf?(%'@ (1H njl_--_ |
5.4-5.6 (4H m) 30 39(3“"')

7.1-7.3%(5H m " Exanpl ¢ 3: Prép? t"?on of [15- deh?gﬁ;%) | T
7-phenyl - 18, 19, 20-tri npr [er ] rOpyI ester (379 20.9 iy (o 092 ol )
DDQ was added to a sol ution 5’3( (0023 mmpl ). 17.phenyl. 18 19, 20  tri nor -

[err]-isopropyl ester (2) in 8 ni dr oxane. The reactron mxture i mredi ately
turned phrown, the reactron mxture was strrred at roomterrperature for 24 .

h.” The pr@@?lpi’leét tionead o B,19;20=krinor sapropilieter1@). ni et hyl acet at e,

the filtrate was drluted vvrth 10 m ethyI acetate ‘washed with 2x10 n :water, .
2x10 m  NaOHlewingoa greeedony sifilapfoj that desgreedyip Fﬁe?.él %Ur"?/\,ﬁ‘g (BIP%Ge’HmQJh"'p"e"V" oo
unhydr ous 1%?1?‘{1 fnen P GEs(Gay, ng cf"ﬂ@“ib e [d ‘\"ﬁﬁ\P@qb 6?8& 'T'gwra@'y i Que
was .purdsf iSBEF Y %‘fﬂ"ﬂﬁﬁ‘e PR B EHERPPEIPI 4P v ?:%{"ﬁ'els % [cet at e:

ethée’/1:1 as eluent. T

a. colourless

oi ly substance (76 % vyj elud)sarmmemesmetsmmﬁme(@nﬁhbopm{ﬁe trum (err) 45 e
1.2 (6H d) 5.4 (s 40(1hrr)-- 53(2Hm) 22 (L-Hd). 4.2+
(1Hn9 6.{7 (1H 4 nr()1H 5.6 (2H m) 7173(5Hn) °0 - -
e24: Pr epar at i ont of 16¢5p(hgmyxy 17, 19, 19 20;2 gm; anor [Jerr].i sopr opyl i
ester(4). Follow ng a procedure srnrtar—to-that—descrried—™ exarrpl e: 2
using 20 ng (0.051 mmol) 16- phenoxy 17,18, 19, 20 -tetranor [err] (Cayman
Chemi cal s) e ude . h 08 raphy on
si-lica : Ex%'ﬂ‘n c,; ' ' — ' : ."."rtIe _
conpound (4) FoWnﬁprQ&thre §%§1’tt9919f3deg edzmoé%ﬁ\ ‘i‘e' QJsrng% égg’zfq“-?iﬁfhﬁﬂnh?&m-
Nucl ear CChemidaS)! Tre Fodl}c’t i toara ilica gel-60 using ether. '
5.4 (2H % elde: 16)3“! mpound (Béwas an o su ,
4.2 (1 : . 7 3 (2H rr)
> 0 (1 Jd n‘) Nuclear Magnetic Resonance spectrum (CDCIs)- PPm ] 'j.-; o
1.2 (6H d) | 54@Hm) O
. _ 43 (1Hm) . 73 (5Hm). .
W _ - 5.0 (1Hm) : -
- ST ' —
. ' Example 7: Preparation of 15-(R)-1 Lphenyl-18 19,20-trinor PGFg.-rsopropﬂ ester ('() (Table |l)
~ w =L _Prseataslqn_o_fjjs_)-_aﬁaﬁ:oze-@-(ﬁ)-&%q-ﬁ-Ehgrlvl-_-t_ra_ns_-eentenv)-7-(F9-<4-ph°r1va9n_zev_'°3< *ﬂs-
bicyclo [3,3,0] octane (13). |
' "18 g (0.05 mol) alcohol (11), 32 g (0.15 mol) DCC, 39.1 g (0.5 mol) DMSO (newly disﬁuéd'fromf”car’-lz) e
and 30 -ml DME were charged to a 200 ml flask under nitrogen. Orthophosphoric acid was added in one
P portion, and an exothermic reaction occured. The reaction mixture was stired mechanically at room

temperature for 2h, and the resultant precipitate was filtered and washed with DME. The filtrate (12) can be
used directly for Emmon condensation reaction.

To a suspension of 1.2 g (0.04 mol) NaH (80 % washed with n-pentane to romove mineral oil) in 100 mi-
DME under nitrogen was added dropwise 12.3 g (0.048 mol) dimethyl-2-oxo-4-phenylbutyl-phosphonate in
30 ml DME. The mixture was stirred mechanically for 1h at room temperature, then cooled to -10 °C and a
solution of the crude aldehyde (12) was added in dropwise. After 15 min at 0-*G and. th at .room.
temperature the. reaction mixture was neutralized with glacial acetic acid, the solvent was removed under-
vacuum, and to the residue was added 100 ml ethyl acetate, washed wrth 50 mi water and 50 mi brme The' _
organic layer was dried over unhydrous sodium sulfate. The solvent was removed m vacuo '
55 and the resulting white precipitate filtered and washed with cold ether.. The trtle compound (13) was'

- . ‘obtained as a crysta“rne substance mp 134 5-135.5 (53 % vield).

50



Exﬁarrpl 5: Preparatron of 17- phenyl -18, 19, 20-tri nor PGE2- |sopropyl ester S e
(57‘ Fol'l owi ng a procedure simlar to that described in exanmple 2 using 10.

(O 026 nmol) 17-phenyl’ 18, 19,00 364 417081 [err] (Cayman Cheni cal s) - The
cr ude product was purified by col utm chr omat ography. on -sifica gel-60 usi ng
et her as el uent . The title conpound (5) was an oily substance (38 9 % N -

5.3 (2quy]9x_aa,c;sﬂo_z¢yet°@2t9hmney4) 5.6. (2H m 20 4.9 (1H n) |
7.2 (5H M Exanple 6: Preparation of
13, 14- di 'hyl819d0-91-medanene. (1 a&fb%ei‘t?‘iﬁm)c ravsy |°§Q?dreatﬁwmt°§t é‘?m 'B

Fol 'l M ﬁ‘bmhc cvam'erger’ %ﬂovt'amma?ﬂoaré B 9 @Bﬁdﬂ'ﬂ‘hé IAPAYE sring Rarian:

rrfrzczarepgacmgrb%gﬁw Shb R ﬁ
e jr'?“% ?ﬁftt@.rzaﬁgaea%@geéé @Lt%%@.;.ﬁg %n,g.(%.]ymws. o

Prepar at”r‘cn' Ctane 17- phenyl - 18, 19, 20-trinor [err]isopropyl. est er(7)
(Table Il )ro% s%luPJned?@r {09P i) tactone (14) in 100 ml absolute methanol was’added. 1.7 (0.012-mol). .
1+ ('S) - 2 p@¥ediud- aitRndes. (Th nlsaur® Was Stirfel VI Ia- thaghbiiNter, &t kR inpefatlr) Atted aphigey | ben
Z| OXY - mibure WAsCsliralizdd3wiB 40 Imi T &M afdl StractdBwith 2x60 MDethi etatd. Trdiatradtd ddre 32 g | . .
(0.3 mey df¥aCon Ghydro foBiurd stbke) anbd\ibefitremsol Fhecltradei produck washrometogrepl@d@n 30 - -
DME wer eilicalgel gind ethpl agst@@(Gicetbnefds alunt.ue étle eompoung €19) wisrobhiophassapletly substarced was - -
added i (B5dm@elglor ti on, and an exot her mic reaction occured. The reaction SRR
m X] ure_was stirred nechanrcall roomtenperature for 2h, and the ..
resU™ add Peesat t%t@sh%.s!aﬁr'lw@mfﬁ(ﬂhﬁdﬂﬁwﬁﬁw m@nv'mms'ﬂaﬂ@"&ﬂﬂt@t'yﬂ@% 12)
can be &‘§E!G¥9éﬂf§' QJPE‘?"W(&?’ Ermon condensatron reaction. To a'suspension of .

| o "/vra gy ggfgm SR Lol
araetty?ti%}%d % ‘i:f% A

stirred 1 ,-g',
-sofutio I rropw se. e
_[err] angol H’tﬂt%’%a%m tenperature t e react [ ondm xture was..neut ral ized.wit h N
‘gl aci al 78¢RkpheiR®t Th-Rig)e7-sRhya8i0,Manof PERMEY. under vacuum and to. the .
r esi gple Was added 100 “m~"ethyT ~acéefate,” washed with 50 ml water and 50 n1
brine. Thesog @8 Minol)| saia mothg! stiiinymbtitdea Dmsb)(rda"sw prepadéli feum s:ututnahwdn&”uhd
‘sol’ vent DWSE) westedded drapwisael@ sbiudort HiE5.6 @S(12.6 inmapliridbaxyputglCtiighebydkbispriohitire
'-and was heohideiirt 12 rolddMISQ (Th dhe. resTiltent teil Sdlation ofrteoylidel wés]ﬁf):led/utepvdﬂataesmuim ofithe &2
"’Cr yxsj« aI bihamgwl) berviacsal (1P) i 3 mH DS, dhd (r3IniRtyry wes sfiyred for 1h: TEP'SMGG@IXW@‘MSI
o diluted with 10 g ice and 10 ml water and exiracted with 2x50 ml ethyl acetate, whereafter: the ‘aqueous . .
layer was cooled, acidified with HCI 1 M and extracted with ethyl acetate, and. then the. organic layer was..

" dried ‘and concentrated. The resulting crude product was a colourless substance. The purity of the title
©¢ .~ compound (17) was estrmated by TLC on silica gel using ethyl acetate: acetone acefic acid 1:1:0.2 viviv as
N eluent. - . : .
40 '

The crude product (17) was esterified following a procedure similar to that descrtbed n example 2 the. .
. product was purified by column chromatography on silica gel-60 using ethyl acetate as ~eluent and the
46 resulting mixture of Cis epimetic alcohol were separated. .
The title compound (7} was obtained as a colourless oily substance (46 % yisld).

Nuclear Magnetic Resonance spectrum (CDCly),- ppm: s |-
s 1.2 (6H'm) | 5.4 (2H m) '
' 39(1HmM) : 56 (2Hm)
4.15 (2H m) _ - 72(5H m)
495 (1Hm) S

o &8



722 Preparation of
1\( S) -®- oxa- 30x0- 6- hy

droxy 5- phenyl -

1-trans- pent enyl ] -'7"-.(-'R)'_-_"( 4 p'hény:_lh_b'én

zoyl oxy) ci s-bicycl o [3, 3,0] oct anegrt 8464 4i08g (0. 021 nol ) enone (13) and. 3. 1
g (0,008 nol) cerous-chloride heptahydrate in 50 nml nethanol
0 a 200 m

[err]2 were charged t
st i rri ngEkmmpied®renars
added. I'n smal |l porti

addi t i on ofFoliomingra aracedyre sirjlar o fhat dseeriag incaxample F; with modfiad staprid:
extracts dvﬁér"??dd‘? P"é’d 7‘3d’tﬁi‘s d‘éﬂ‘ﬁf@ it Simethviedpoxp-g-itsmethogephenytlpgpiiosphopatpsan, was

gy on srlrca gel-60 using ethyl acetate: toluene 1:1 as eluerit. A colourless .

bd%bg {-fé’)'%

yi el d)® Ppyified
1-(S) - 2- 8‘)’@:%5‘

ydr oxy- ci s-
gonate

| act one En
potassju caf’

After 3
and extracted with 2X

ﬁw

Ol

i

The mxture vvas stirred vuth a rragnetlc bar,

—the—5—Hd-ure—was—hetatZ-e a1
5Hugiear Magyeticflesenange spacum(EPClr P &

ons after 30mn t he reactlon thure

rans

o S°'§?P

umn

B i

Hdite

ano

togwgge

and 5 20 m .

round bottom fl ask equr pped Wi th a- magnetlc
2 d oY i Senprogyheste ,_.yd‘rl de . was

‘was “quenched by
thecaldebyde: 12 The- -

‘at roo_m
40n1 HO 1M
t hen dr_l_ ed on .

t efrperat ure

unhydr ous sodi um sul f
chr omat ogr aphed on si
titlesonpound (15)
Preparation of 1 -(9)
-3-hydroxy-6-(R)-[3-(
cis-bicyclo[3,3,0] od

5=

ate anfl gargentrat dd. Thesg(wdg produg
lica ge@usyng ethyll acetsaseHmcetone
s obtarsgdsps an dily sukstaamye (85:-
2- 0xa 39 (tHm) | " 88(Hd)
R, S) - h4th (obtym 5- pheny| - 1- t 7af&tdpent en_y
tane (4&j§tHn¥o a solfution of 3g(0.011"

rt was ... .
as - el uent

] 7 (R) hydr‘ Oxy_. .

The g

ol ) |actone (15) -+ .

in .60 m unhydrous THF,

(0.9328 nol) DI BAL-H

stirred magnetically and cooled to~
in toluene was added dropwi se.

[err] 4.5.9 .

After. 2h.the f.eact.i on

m xture WRampl®e: FHspRAGNEA 1314- cmddrohwpﬁbnnf1aiszmimmtaham§ropym@errrg)xt ure.was.

filteredthe filtrate was concentrated i n vacuo and the resi.due was: |, oo
chromat ogr afelethganpredetiire simijete 6iat desribey iateRantipleal, it imirtor eoditicatinn, 4y 10.618. nml)uent-_

The -ti

| enape () umdoq &8 )THRaas obduaed esinga 8.0 gsONtesp/d dndsubﬂmnmetn(o%ﬂ\e% Witer] d)-.

7.5 Prépasmiétionoidhe mEtoReSyetainghbyTiC oh sBcaged s ethylapatate: fakond 1113 Suebd go( 25 -

‘ol )

anhydri dé8gndeVE0) was added dropwi se to a solution of

4- caboxybut TP fing! Proresh §3.

red sabut 5of’i""ﬁ‘i’""t
ol ) heM &R &P (16)

‘The reaction mxture

sodibture wes Fiipted on (cpliter Therfitretp tes PancavE Infyeeuotang ap p@pwbwce wesrolidiepdum -

q-(12.6 nmmol)

14drTe DI 81027 oo s eoRPoAbpE o AR ant
naly Ve sepaeted by PEPPEPBIAUE cioRROPOIPIGF A0 R SHION dp aler2 .

in 13 mM DMVBO, and the m xture.was strrred for: __1h

was.. 5 diluted with 10. g Lce and. 10.

. wat er- and

‘extracted with 2x50 n

L lemrlmmuumeapnanﬁhevmmdwclh)e pmque

pus layer- was .

coQled, acidified wit
t he or®ani c | ayer was
‘was a col ourl ess subs
‘estimated by TLC on §

'1:1: 0.2 v/vliv as elue
Ir"i’“ﬁor PGF[err]-isopr

‘fol | ovf %xﬁndg%%% 1y

‘was puri

ilica ged aus)ng et hyl
4076 P

n HCl d extracted

12 (3 WebGHEh1Y ! - ac

dri edggnfh gyoncent riat ed. g'la@z ,@,sul ti n
tance. gd ﬁngurlty ' theyb g..i,ﬁ) conpo
acetate: acetong

rreygar at1r url UI 5=

estér (7) The crude product (17)
r _ %2l e

opyl

er=ov using ethyl

as el uent %ﬁovnd&ea rﬁcedﬁ@%mllw tBQhal?héJcHHe@ uPExa[n% r(}) VAR Bib

separ at e¢yz) B&ribdal ih &7-£ VEP RlARtel Wit
subst agcey éﬁce%aué-aroﬁa lactdHd Q6767 lyisldi

difdth

Qbaxasnﬁﬁyraéen@ﬂ BRspHohaté

gnetic Resonance spectrum

tate and' then-;sﬁ-
Crude product
nd (17) “vias o
acetlc aci.d
enyl - 18, .19, 20-
was esterified .
2 the product
acetate

¢2h9ls Hhfe.

?ivre(rjé Ir;%stallme

1.2 (6H M The final product 18-phenfpi-14,2¢-ditibr AGF3-iSdprogyiiieslr (10) wes:purified by coluﬁm@hnﬁ)a\hio@i)

4. 15 ( 2Hr4phy on silica gel-60

60

55

using ethyV acdtateCs silibnt gave a colourless oi 4 % yield)

1.2 (6H & | soGH m_) 1
'395(1Hm) | 54(@Hm) :
410(1Hm) | 56@Hq | .

420 (1Hm) | 72(6Hm) |



»95 (1H n) 55 8 EP0364417 Bl Exanple 8: Prepar atlon “of . R
16- [ 4- (rret hoxy)phenyl] 17,18, 19, 20-t et ranor PGF[err]lsopr,o,pyI est er (8)
Fol | owi ng a procedure si i | ar t gptdgds Aewari bed in exanple 7 7 with- m)dlfl ed
step 7-2, the aldehyde 12 described in step 7-2 was reacted wi.th,

di met hyl - 2- oxo- 3- [ 4- (net hoxy) phenyl ] - pr opyl phosphonat e and Was 5 purlfled
by col uﬁmmhr‘bn%tem?mllmv9-omﬁnslf2p1nefd’ﬁfahsg@ﬂsﬂﬂgﬂ&t hyl acet dte: toI ueng. 171
‘as eluent. A colourless oily substance was obtained (57 %ZI el d) ‘The: t|tIe‘
conpound" Feloying ¢ peceduseysimilardn e t% degqribadsin expmpl-(enith sadified  stapT-2F sopropyt ester ;
(8) was oBh%t?"i'?éd’ed#)&'ﬁscd qdyin & %%ﬁ%@d "ﬂ*ﬁd""tﬁ!l’ryl 4‘?’@@‘%?"VE'Q9P‘¥!PHQSP"°"“ gave - o
chr orfat EHHRE obenserng la @,ﬂ@%@’ ‘iﬂq)n acetate as el.uen XI
10 Nuel e a;l‘h L Repquet 1§-é)g d@r-g O)lwa% :(tﬁﬁurms oil, and was, puriﬂed Y -
(1H m _°Z’.ugm : at?graphy on S| ica ge|-60u eluig 30'% yie : o i
'3.75 (3H S) . Raut-Lm 30 (1 Hmn -6.8(2H
d) 4. 015 (1H m Nuclear Magn%anﬁ@bhane sﬁe@umlcwm-pp@(; y arrpl e. 9 ;
Prepar ation of 13, 14-/drhydrg: g gpnenyl 118, 19, Qth(l nor_Jjerr]-isopropyl.
‘ester (9). Followi ngja pro 33|mlar to 4, escri edln exanpl e 7,.
‘Wi th minor nodificatijon, 533 (.(,‘)m918 nmoj) 25 5§@nrt)e (13) |in 100: M - THF was v
reduced using 2.03 g |10 %nd/mhl.pder ,h,/drogenggnrmspher . After’ corrpl etion .-
of .the reaction (as qetermmdqb.y TLC pn silica gel using ethyl acetate '
_tol‘*u-ene 1:1 as el uentythemxrure was 1TTtered—om ctertle. The filtrate was. ..
concentrated in vacuo and an oily substance was .obtained (86 % yiel.d).: The:......

final P&Q WGk o réséurglowﬂ Q nd% realﬂoe\s 19, 20-trinor [err]-isopropyl

ester; c al cohol s were separ ated by
pr P at i vgy Inlrsbeingt &&@&ﬁbﬁpa@p&wewﬁwa ffithalloith o noliatdi@ingtbr tDidHaiModblakent .
Nucl ear ohdng iR} Raa), 8 BAlBratol & el (of e paEUisr sheRiok.] Thé caméeDikstBhaesthetized. |
5.0 (1HvitR 1-3%rops Q)f ofidprochih before each I0P measurement. In héultély Gubkdn VEhintderS IQE.Ham .
7.2 ( 5Hnedsurdd With (abplariion’ ndmxedidr ewithOin & b tcRbmaler ([EbeldkSpuisaign yor- ddplaRdlion r i nor - -
[er r LI Spnepy bithesd prieuhdibjometen(Digiiat) AgGddnEnS ablanations tondnhetar moontédhanta.sticiarop | ) bed
in ex ampicxesc(ora’e was Lsedniitki édred veis epacEth@izedl with avitpiplogeiiebefore ‘each  measurement ‘with
applanation tonometry. No local anaesthesia was employed before measurement with the pulsalr tonometer.

The ocular discomfort after application of the test substances was evaluated .in cats. The, behavnour of
cats after topical application of the test drug was followed and ocular. discomfort was: graded.on a scale_- L
from 0 to 3, 0 indicating complete absence of any signs of dlscomfort and 3 mdncating maximal |rritat|on as

el d)

% obvious from complete lid closure. _

Conjunctival hyperemia after topical application of the test substances was. evaluated in-rabbits. The'-' '
.conjunctiva.at the insertion of the superior rectus muscle of the eye was inspected or-photographed. with. . AR
_regular intervals and the degree of hyperemia was later evaluated from the color photographs:in-a blind.. - . .

‘manner. Conjunctival hyperemia was evaluated on a scale from 0 to 4, 0 indicating’ complete absenoe of"_.'. R
- any hyperemia, and 4 indicating marked hyperémia with conjunctival chemosis. T T
For determination of the effects on the intraocular pressure, primarily monkeys. (cynomolgus) wote
. employed. The reason for this is that the monkey eye is highly reminiscent of the human eye and therefor,
AU _generally, drug effects are readily extrapolated to the human eye. However, the disadvantage of using the’
o monkey eye as a model is that the conjunctiva in this species is pigmented making it impossible to evaluate
conjunctival hyperemia and furthermore, the monkey eye is relatively insensitive to irritation. Therefors, the
cat eye, being very sensitive to prostaglandins was used for evaluating ocular discomfort and the rabbit eye -
with pronounced tendency to hyperemic reactions was used for evaluating conlunctwal and eplscleral
hyperemla o
It is evident from Table il that modification of the omega chain of the prostaglandin skeleton mtroduced' '
new and unexpected features to the prostaglandins with respect to ocular irritation (discomfort). Particularly
17-phenyl,18,19,20-frinor-PGF2.-IE and analogs were unique in exhibiting a complete loss of ocular irritation
with retained IOP lowering effect in monkeys. Whereas the 17-phenyl,18,19,20-trinor-PGF2, derivatives were
extremely well tolerated, 16-phenyl-17,18,19,20-tetranor-PGF.~IE caused clear ocular discomfort although
to'a lesser degree than PGFa,-IE or 15-propionate-PGE2-IE (Table lI). However, substituting a hydrogen
atom in the phenyl ring with a methoxy group having electron donating properties rendered the molecule
practically -free of ocular irritating effect, Table NI it is also evident from Table lll that 18-phenyl-18,20;-
dinor-PGFo,lE, 19-phenyl-20-nor-PGF.-IE as well as 17-phenyi-18,19,20-trinor-PGEz-IE -and 13,14-dihydro- -
_ 17-pheny}-18,19,20-trinor-PGA-iE, had no or very little inritating effect in‘the eye of cats.. This/indicates that
the invention not only is valid for 16-, and 17-tetra- and trinor analogs of PGFz, but for a range of omega
- chain modified and ring substituted analogs of PGFz, (as exemplified with 16-phenyl-17,18,19,20-tetranor-
PGF~IE to 19-phenyl-20-nor-PGFa.-lE), and more tmportantly even for different members of ‘the pros- -
taglandin family such as PGE2 and PGAz modified in-an analogous way (T able ). Thus, mod|tymg the .
.omega chain and substituting a carbon atom in the chain wrth a ring structure’ mtroduces oompletely new. o
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ificant in this respect that none of the. compounds ‘had. any .

) L significant irritating effect (ocular discomfort) and that 13, 14-d|hydro-17-phenyl-18 19, 20-trmor-PGFz,-lE and
40 15-dehydro-1 7-phenyi-18,19, 20-trinor-PGF2,-IE caused very little if any conjunctlvalleplscleral hyperemia in
uted prostaglandm analogs seem to be unique in-that

man. Thus, omega chain modified, and ring substit
these compounds reduce IOP without causing significant ocular side effects such as hyperemia: and

discomfort.
The present invention thus describes a group of compounds exhibiting the unique property of causing
lowering effect. From the foregoing it

45 insignificant ocular side effects while retaining the intraocular pressure
is evident that the crucial modification of the molecule is a ring structure in the omega. chain. Furthermore;
substituents in the ring structure and/or in the omega chain may be. introduced in certain molecules stil
exhibiting some side-effects in the eye. Hetero atoms may also be introduced. into. the ring substituted
omega chain. Presently, particularly 17-phenyl-18,19, 20-trinor-PGFz.-derivatives. soom very. promrsmg for
50 therapsutic use in glaucoma. From the scientific literature it is evident that PGE2 and PGA. or their. esters
jower IOP in the monkey (see Bito et al, 1989). Clinical studies with PGE2. have a|so been performed
demonstrating 10P-lowering offect in man (Flach and Eltason (1 988)). Thus, the analogy with’ PGF, and its
It is most reasonable to assume that other prostaglandms

osters lowering 10P in the primate eye is logic.-
with modified omega chain exhibit essentially the same properties as PGFa, wrth quif_red_ omega chain,.ie..

55 |OP lowering effect without side effects.

intraocular pressure. it is particularly sign
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any hyperemia, and 4 indicating marked hyperem a with: conjunctival™ "~
~frhemssis. For determ nation of the effects on the intraocular pressure
primarily nonkeys (cynonol gus)gp\giags #iBPyed. The reason for this is that
the nonkey eye is highly rem ni'scent of the hunan eye and therefor R
generally, Fbmever o
- the disadvantage of using t he nonke e&e as a nodel is that the ;f--
in:this species Is pignented nHkLﬁaiEL—FHDOSSIble to- evaluate conjunctrva
- hyperemi a and furthernore, the nonkey eye is relatively |nsensrt|ve to o
~irritation. Therefore, the cat eye, being very sensitive t.0 prostaglandrns T
-was  used for evaluating ocul ar disconfort and the rabbit. eye. w th - c
‘pronounced tendency to hyperenic reactions was used for eyvalal hﬂgm

ConjUnCt|wa|hg?g/gg/gg&ﬁaﬁ*)hyperen]a It is. ev‘ﬁ? n_i#._e I|Ithat'“"TWZ”
nmodi fic onega chain of the prostag AT 7T

retained | OP | owering effect in naneys Wer eas: &he I :
17-phenyl 18,19, 20-tr nor + &Lorr] derivatives wer €. -tM@MMﬂ@?-’er at- ed
16- phenyl 2 7»1&;29\26\tetranor-[err] caused cle ort
.artﬁeugh(!:

met hoxy group havrng etectron donatrng propertres rendeoed the nDIecuIe

practically free3of ocular irritating effect,- Table Il1." is. al.sa evrdentwmwm
fraggTable Il that 18-phenyl-19, 20- drnor-[err]j : Q-Nn r-Lerr]IE

as well as 17 phenyl - 28.dkBicie)- trinor-[err]tE and : Hhenyl o
8,19, 20- had no or very little irr rn t-he eye.F:L;

S hat the Invention not only is wall'._ -16-° and
17-tetra? and trhﬂor xtral ogs. of [err] but for .a range ofg onega charn
"nodi $s ed and ring substituted analogs of [err] (as exenplified with SRR
16- phenyl - 17, 18, 19, 20-tetranor- [err]E to. 19- phenyl - 20- nor-[e,QLmNan nore:
inportantly even for drfferent menbers of the prajrt- r_yji-\fanliy SUChL-:;;

t he orregarn and u t|tut|ng a carbon atomr.n th-:/_"aj'
strué ur g’ , :
advant ageous qUarrtres to naturally occurtng prostaglandrns |n that he s e
irritating effect? in the conjunctiva and cornea is abolished, 1n thegcaseﬁf_wﬁﬁ
of 16-phenyl-17,18, 19, 2C1etranor-[err]exh|b|t|ng sﬂne 'rr,-%;es"‘ _

substjitutimy a hyd et n the ring structurg™y 9.

group’ at t or shes the irritating effedtdgr~ A ',-,thfﬂd'_ e
t he | ack ort the onega chain nnd!fred adalogs also - -
exhi bi t ed®an advantage er naturally occuring prostalgad&rns in that they

catised consi derabPy | ess conjunctival hyperenmia as studied in the rabbrt
eye (Hable 1V). Particularly, dro-17- phnyl 18, 19, 20- trlno[err]

IE;13,14-dihydro-l?-phenyl-18,1‘ I ELdiy, and -
13;14-dihydro-l?-pheyl-18,19,2q1’ In [err] wer’e adventageous inthis .
respect. Al so 18-phenyl - 19, 204 e~ 9 phenyl -20-nor-[err] 10

i nduced very little conjunctival hypemdem a (Ts&del V). The intraocul ar
pressere | owering effect of onega. cha,‘ron nodi fi ed and ring-substituted
prostagl andin anal ogs is dempnstrated 9h Table V. It can be seen that _
particularly 1 6-phenyl-tetranor and 17-phenyl-trinor prost agl andi n anal ogs "
significantly reduced IOP in anlnal eyes (Table V). In all but. .two series

of
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- that both 16-phenyl-17, 18,19, 20- tetranor-PGF-IE,
- Intraocul ar pressure, thus, nodification of the onega chain and

‘the nol ecule inactive with respect to the effect on the .intraocul ar -
presssire. 20 Furthermore, it should be observed that substituting-a-

h;Mfth a metRoxy group ninated'nua of the cuIar |r atrng effect
preservi rf’%;{hoat o h? nt r aggul ar 'Wo ct. @j
chai n nodiy oA [ ﬁbs - tut pr staglandln anal og:

ef f ec¥i vel "8 n ani mal s

the - 17 phenyl

that the ‘dose®™ at whi ch conpoundscmere used preseﬁte- 3N

experrnents cynonolgus monkeys were used. It is of partrcular |nterest to L
.note.that 17. phenyl -18,19,20 15 trinor [err]-derivatives exhrbltlng no..

ocular irritation and onl y nodesip ¢ 964 arrasi val / epi scleral hyperema I
significantly lowered IOP in primates. It shoul d furthernore be observed

18- phenyl 19, 20- d|nor-[err]E and 19TPHENIA-- 20- nor-[err] reduced the

substituting a carbon atomlIn the chain with a ring structure do. not render_

‘hydr ogen the ring ructure of 1 phe- nyl, 17, 18, LQ 20- tetranor-[err]

is furthéf®denonstrated in Tgble V that 16- PR
phenoxy- 17118, 19, 10- tetFanor-[err]IEjeffectrvely | ower s thé‘rntraocular _g
pressure as studied in cats. Thus, 25 substituting carbon 17 in-the onega: i
chain with a hetero atom in this case oxygen, does not render the. nolecule,tf
inactive wtpA\respect to$the effegtt on 1OP. It is noteworthy that nost of:

8,19, 20-trg nor - prigst agl angi=n gnal 0gs QL traocul ar:

7t C i oﬂge observedi

‘had
Oerhept —m cat s i'g'f'Pdohﬁ/\BJQ _
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npressd?e of heal thy human volunteers is dermonstrated in TabIe Vi

in the sanme table. The same is true for Table IV. It is clear- that mnth“ﬁ““”
i ncreasing dose side effects may increase . However, the. doses of - '
,u;edvknmaankeys ar&.conparatrvely srnllar to o
_ - |y free of srdef*
glandrn analogs

those used in human. vg

hore. specifically 17-phenyl-18,19, 20- 35

conpounds si gni fi candehy nﬁ-,edUQe(bct:hmspmuBaocul ur e,
particularly signifi cant in ® |‘§ r{ a’gﬁta o 'E'}? 243 pL'“cfr’r'%'oautﬁds -Ehad
any significant irritating ef ﬁg,;ar- scohfort) and t hat - '--”

*13\4-gi hydr o- 17- phenyl - 18, 1&)2dhh [err]IE and 40

15- dehydr.o- 17- phenyl -1 8, 19, 20- V2P Epler r| caused ver Irttf' | m@o
conj uncti val / epi scl eral hyper enﬂactﬂﬂ’°ﬁﬁﬂ‘t¥]ﬂhﬁ§ip“ﬁf‘ﬁiﬁ°{9ﬁ iy br f‘}ezd and

ring substituted prostagl andig) psmkpgsasseneto be uni que In that these

ccopgpounds reduce | OP without causing significant ocular side effects such

as hyp#renm a and disconfort. The present invention thus describes a ‘group

-of .-conpounds exhi biting the unique property of causing 45 insignificant

ocul ar side effects while retaining the Intraocul ar pressure .|owering..

effect. Fronfthe'foregoing it is.evident that the crucial nodification ofu

the nolecule Is a ring structure in the onega chain. Fur t her nor e;
substifuents in the ring structure and/or in the onega chain may be
introduced in certain nolecules still exhibiting sonme side-effects in the
eye. Hetero atonms may al so be introduced. Into the ring substituted omega
cha|n Presently, particularly 17-phenyl-18, 19, 20-trinor-PGF -derivatives =
seem vegpy promi sing for 50 therapeutic use in glaucoma. Fromthe scientific .
literature it is evident that [err] and [err]. or their esters [ower"10P in
the nonkey (see Bito et al, 1989). Cinical studies with [err] have al so
been’ perf or ned denonstratrng | op-1 owering effect in man (Fl ach and Eliason
(1988)). Thus, the analogy with [err] and its esters | owering:: ICP |n the
primatesseye is logic. It is nost reasonable to assune that ot her’ R
prostaglandins with nodified onega chain exhibit essentlally the sane S
properties as [err]with nodified nega chain, i.e. 55 1oP Iomerrng effect

wi thout side effects. :
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[err] 25 [err] 45 20 50 55 12 EP O 364 417 Bl TABLE rl []err] Reagents :; x
a) DCC DvsQ DVE d) [err] f ) Mp@Bedees7lB140 45 50 25 13 EP 0.364 417 BL .
Table.l1l1. Irritative effect of naturally occuring prosta- gl ‘andi ns (err)
and onmega chain nodified 5 anal ogs applied as |sopropylester on' t he. cat
eye. The ayarage_degree of disc Qrt was, ev Iuated durin mn. after
t opi cal B% Fon Fritative Y, 0f; Batu #ﬁt%’o i thin _
par ant heglsndéher (RGF, JLADIPGDY, . aid) , and omegaegheénmnce e
gug) O'Oanaloes%ﬁiéd okl 2bbProglidalteSoR QY Icat! e (R 1
- ° T avarage degree of discomfort was ‘evaluated during 60 min 5 R
after topical application of the respective test drug.;The o
' numbers within paranthesis refer to Table I. .
10 -
' : Dose = Degree of : S
Substance a (ng) - occular 1rr1tation" . .
PGFZa?isOPropylester (-1E) 1 L 3.0 +:0. O ”ﬂff'ff“*~“~wmf“fﬂ
- % ' 15-propionate-PGE,-IE 0.1-1 - 3.0 : 0. 0
| 'isépropionate-PGDZ—IE- S | 1}3'3L03? o
. \4  17-phenyl-18,19,20- - o
_ trinor—PGFZaPIE (2) 1-5 ' 0 . R
- 15-dehydro-17-phenyl- |
18,19, 20-trinor- o o R
:..'25_ POF2a71E | ) '5. o .O-
. 152(R)~17-phenyl-
18,19,20-trinor-PGF, ~IE (7) 1-5 0
- 13,14-dihydro-17-phenyl- '
30 18,19,20-trinor—PGF2a-IE_ (9) 1 “Q
17-phenyl-18,19, 20~ o ; _
trinor-PGE,-1E (5) 0.3 o
A\ 13,14-dihydro-17-phenyl- | | |
- i % 18,19,20-trinor-PGA,-IE  (6) - 1 S R
16-phenyl-17,18,19,20- L
L tetranor-PGF, -IE (1) 1 - 2.2 +0.3
4 16-[4~(methoxy)-phenyl]-
17,18,19, 20-tetranor-
PGF, -1E (8) 1 0.2 + 0.1
. . 18~-phenyl-19, 20—dinor—' >
: PGF,, ~1E (10) 1 _ 0.7 + 0.1
4 2a _ e
19-phenyl-20~-nor-PFGF, ~1E (20) 1 0.5 + 0.1
16-phenoxy-17,18,19, 20- :
tetranor-PGF, -IE (4) 5 0.3 + 0.2

50
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15 propi onate-[err]-1E 0.1-1

3.0 + 0.0, L
15- pr opi onat e- PGD2- | E 1 © 1.3 +0.2 fvﬂ“ 'j~-”¥"‘f’“ -
17- phenyl - 18, 19, 20- trinor-PGF [ egplo 384 417 B1 ( 2)' ' C1-500 0 0 e
15-dehydr o- 17- phenyl - 18,19, 20-trinor- [err] B (3) ”a'_'5f_ o
0 15-(R)-17-phenyl - 18,19, 20-trinor-PGF[err] IE (7) - 1- 5 U.i[',O”“_
13, 14-di hydro-17- phenyl - 18,19, 20- trlnor-PGF[err oo 0
17- pheny! - Table 3¥. ;Pegpee of|genjunctival h i‘*o*&é rabbit. 02

13, 14- di hydye- afteheaybliaﬁtioﬂ80ﬂ£héihﬂam1ynodbum£thpro@tpglandins

0 16- pheny 2 ] .' __'-'Jﬁ
2.2 + 6.3 &8&;20-16&?% 2 bx %ﬁ CA#P fgdﬁifg('%}elta%gﬁor- err IE 3

(8) : 1as iSOPIODYlngGFSO 1 18 phenyl 19, 20- dlnor--[err]

- (10) 0.7 + 0.1 19-phenyl - 20- nor-PGF 1E: (20)

0.5 + 0 1 é Egenoxy 17,18, 19, 20- tetranor-[err
0.3 + gb EP 0 364 417 Bl Table |V.e9%8gree of con §§E§h¥ﬁf
hyperen1a in the rabbit eye after-application o aturally occuri’ng

prost agl angigps 5isogﬂbbileéﬂéroﬂfﬂ§)Cha'” nDdlﬁng anal ogs apnlaed asz

i sopropyl est eP€ stance - Dose . T Degree;5;;
of 10 . 15-propionate-PGE,-1E (er0.5) . hyﬂeﬁem 9.{3err]
i'sopr.opyl ester (-1E) 0.1 2.8 - 0.2 o _
15-p¥'opi onabephenyl-1¥, 18,19, 20~ 0.5 _ 2. 7 +.0. 3 L
16- pheny!| - tRtrenog-pGF, ~1E (1) 0.5 | :3?:_919"
O 17-phenyl-18,19,20~trinor- S S N
o, PGan_Ig 2) 0.5 0.3

15~dehydro-17-~phenyl-

18,19,20-trinor-PGF, -1IE (3) 0.5 e 0:720.3

e

55 15-(R)-17-phenyl-18,19,20-

. trinor-PGF, ~IE | (7) 0.5
13,14-dihydro-17-phenyl- | |
18,19, 20-trinor-PGF, ~1E (9) 0.5
% 17-phenyl-18,19,20-trinor- S po
PGE,-IE | (5) 0.5 o+
, 13, 14-dihydro—17-pheny1— o S
\~ _ 18,19,20-trinor-PGA,-IE  (6) 0.5 5 0.3:#:0.3. . o -
| 18-phenyl-19,20-dinor- | R R
. PGF,, ,~IE (10) 0.5 | 0.3 .+°0.2
N~ 19-phenyl-20-nor-FGF, ~IE (20) 0.5  °  0.2+0.2
“ | | r.L
16-phenoxy-17,18,19, 20~ . B o
.tetranor-PGFZa-IE (4) 0.5 ' - 2.3 £ 0.3
45
50
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Claims '
-Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, iT, L, LU NL, SE

1. Use of a therapeutically active and physiologically acceptable derivative of prostaglandm PGA, PGB,

45 PGE or PGF, in which the omega chain has the formula:
(13) (14)  (15-24) |
50" c B ¢ - D - Ry
. _ ; _
wherein
C.is a carbon atom (the number is indicated within parenthesw)
&5 B is a single bond a double bond or a friple bond

D is a chain with 1-10 carbon atoms, optionally interrupted by hetero atoms 0 8; or N ‘the substltuents '
on each carbon atom selected from H, alkyl groups, preferab!y lower . alkyl groups with i1:6; carbon
atoms, a carbonyl group, or a hydroxyl group . ; S
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Claims
Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, IT, U, LU, NL, SE

1. Use of a therapeutically active and physiologically acceptable derivative of prostaglandin PGA, PGB,
45 PGE or PGF, in which the omega chain has the formula:

(13) (14) (15~24)
50 c B c - D ~ Ry

wherein
G is a carbon atom (the number is indicated within parenthesis)

55 B is a single bond, a double bond or a triple bond
D is a chain with 1-10 carbon atoms, optionally interrupted by hetero atoms O, S, or N, the substituents
on each carbon atom selected from H, alkyl groups, preferably lower alkyl groups with 1-5 carbon
atoms, a carbonyl group, or a hydroxyl group
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18- phenyl - 19, 20-di nor-[err] -ysopropyl ester. 2 COOR
19- phenyl - 20-nor-[err]-i sopr opht alnologlcal conposrtlon
for-topical treatnent of gl @ sger t ensi on ‘whi ch - 45 .
' [ [ o, amount of a
bl e deri vative. of -
tga chain has the -
_ (1O = -(14) (15-24) -C".

- - D - R2 55. V\%erelnC|sacarbon atom:
(thé”‘ﬁunber is indi cat ed within parenthesis) B'is a single bond, a doubl e.
bond or a trrpIe bond Dis a chain with 1-10 carbon atons, ptlonall¥
i nt errupt eff?t 9639“ R jischysrogons oy pralkyl; X is hyprogen, paig, trilynsareityljavr alkyd pr.lowerlkoxyy Y is M.
S EP 0 364°%P%EP"on each carbon atom sel ected from H, al kyl .groups,.. .
pref erably | ower ‘al kyl groups with 1-5 carbon atoms, a car: bonyl group, or . a
hydroxyl group, [err] is (i) a phenyl R Which is unsubstltuted ar= has
at | east one substituent selected frg \ alkyl 5~ =~ groups [err] R
al koxy groups, trifluoromethyl group _ —al phat I c acyl am no’ groups
nitro groups, hal ogen atons, and phen p; or.. - I R TP A

30 ‘

thetkapeut ically active and pE 50 O a<
prost aglandi n PG, PGB, PGE?r PGF, i n Zwhi ch- 't h¢
formul a: 50 s

wherein Z is hydrogen, halo, methyl, methoxy or tnﬂuoromethyl and the wavy Imes represent the « or
8 configuration with the provisio that when one wavy line is'a the-other is 8. N Lk :

Lg‘ for the preparation of an ophthalmologrcal compositron for the treatment of glaucoma- o ocular

- hypertension: : . Gl

2. Use according to claim 1 wherein the prostaglandin derivative is-an ester.
k"/ 3. Use according to anyone of claims 1 and 2, wherein D is a chain with 2-8 carbon atoms. -
40 . :
4. Use according to claim 3 wherein D is a chain with 2-5 carbon atoms.

§. Use according to claim 4 wherein D is a chain with 3 carbon atoms.

45 6. Use according to anyone of claims 1-5 wherein B is a single bond or a double bond and Cis being a
carbonyl group or substituted with (R)-OH or (S)-OH.

7. Use according to anyone of claims 1-6 wherein Rz is a phenyl group which is unsubstituted .or has at
least one substituent selected from Ci-Cs alkyl groups, Gi-Cs alkoxy groups, triﬂuoromethyt groups,
.80 C1-Cs aliphatic acytamino groups, nitro groups, halogen atoms, or a phenyl group:
8. Use according to claim & wherein the prostaglandin derivative is a 17-phenyl-18 19 20~tr|nor derivattve

- 8. Use according to claim 8 wherein the prostaglandin derivative is a 15-dehydro-1 7-phenyl-18 19 20-trmor .
65 derivative or a 13,14-dihydro-17-phenyl-18,19,20-trinor derivative.

'10... Use according to claim 9 whersin the prostaglandin derivative is'a 13, 14-dlhydro-17-phenyl-18 19.20- o
trinor derivative of PGA PGE or PGF. oo S




(llf) an.aromati c heterocycllc gr oup havr ng 5-6 ring atoms I|k #

i m*dazol-e, pyrrolidine, thiophene and oxazole; wth the excl usi ww m"""""””"’
conpositions containing 11 -substigppegs dfy Benoxy- PGE deri vatives of “the
fornula. 10 O [err] wherein R is hydrogen, |ower alkyl; X'is hydrogen
hal o, trifluoronethyl,|ower al kyl or- I ower alkoxy: Y is | ower -at kyl-or 25 - <0
30 wher ei 1. Vsescdpydingde elim Shettersin thaamrhgﬂglammelshdi‘ydeio'drmﬂpflémlﬂlﬁdﬁﬁﬁ-mmr dem!i'et he
vavy | ires réBR&GRorPRE a or [err] configuration with the prOVISIO that
when one wavy line is a the other Is [err] in an ophthal nol ogi cal:

conpat i bl d2c\éseraceording3g clapg2, wiygrelihr prasteaiangi dertypive Mb’%\“tq"lyﬁm Z'eﬁﬁ"u'r‘ﬁg" ?‘b
claim27 in Wﬂgﬁﬁt‘ﬁ'@'ﬁftﬂs!’f“ﬁéﬂgﬁﬂ?‘ﬁ‘ PA1Si vat i ve is'.13,14 . -

di hydr o- 17 phen ri.n err I SO

opht hal oy g %ﬁéeg? P afRges °287§%~%5'rﬂ2r? %thrré18'92°-m"°'-

prostagl. andr 8‘81%‘ ‘dr 0- 17- phenyl -

0, 19, 205 Wy kil o W&&g@ge ol e m.n@%qarﬂegmngl b e

accor di ng oW erivati
di hydro-1 7-p eny -1 8 1 9 20- trlnor-PGAZ i sopropyl ester. 31. ‘An.
opht hal mhg i alecHARP &S bibimos, mrew fb }eoseaaamrﬁamaﬁe rsmsndnwﬁpﬁaﬁw 819, 20—trmor-

pr ost agl andi parg edikyVebter With 1-50 ceiroh Bb 1'7-phenyl -18,
9,20-trssnor-[err]-isopropyl ester. 32 - An opht haI nol ogi cal corrp05| t ion

accorti ng 16.0UseladtondingTto iclRim\R) intibrein lte pesegid daridkitive id @7-phenyli 1829, 205tringt- PGFo.calkyl
phenyl - 18, 1%s@0wiir i-ttosarbor etpdhs.i sopr opyl ester. 50 33  An -opht hal nol ogi cal
conposition according to anyone of clains 27 to 31 containing 0.1-30 [err]
of tihe prd5t\sglaceeriing toldaimZwharein e prosiaglengintdaduativeioterrbeny! Hio\e BE9-telremr-PEFa.
accordizhg t oAyl eEeRMYD!-thearan APME 1- 10 [err] of t he pr ostagl andin =
derivative, 55 22 EP 0 364 417 Bl Cl ains th g Contracting
States: E& ¥R apeordigelo giaim 2y wlgrogererregngn a?!{"?*v% -saﬁmwyganar Byinerdidg-alkvt
accept abl e &Pl Y 1A BtP'Bi't agl andin PGA, PGB, PGE or PGF, in which the"

Omga C%aHE Us% c&obt? rlgf a%ﬁl g%g‘ré)\ the Eostasglandn( ]degvatwe n{:p?ﬁe{\)zfﬂgﬁa r-PGF -a&yl
esl| s :

r with 1-10 ¢
i ndi’ cat ed wt Thi n paren

~ 20. Use according to claim 2, wherein the prostaglandm denvatrve is 19-phenyl-20-nor-P____'_':. ) ester’:
wrth 1-10 carbon atoms.

21. Use according to anyone of claims 12 to 20, wherein. the ester.of the prostaglandm derlvatlve is the T
isopropylester. : Ce SN I

% 22 13,14-dihydro-17-phenyl-18,19,20-trinor-PGF,-isopropylester

23. 15-dehydro-17-phenyl-18,1 _9,20-trinor-PGFz,*isopro;rylester

| ".24-. '13,14-_-dihydro-17-phenyl-18.19,20-rrinor-PGAe-isopropyle_ster. _
40 25 18-phenyl-1 9-,20-dinor—PGFg,-isopropylester. .
' 26. 19-phenyi-20-nor-PGFy,-isopropylester.

27. An ophthalmological composition for topical treatment of glaucoma- or- ocular hypertension- which . - '

45 _ comprises an effective intraocular pressure reducing amount of a therapeutically active arld physiologi- -
cally acceptable derivative of prostaglandin PGA, PGB PGE or PGF, in which the omega chain has the
formula: -

50 ' - oA

(13) (14) (15-24)

55 wherein
C is a carbon atom (the number is indicated within parenthesrs)
B is a single bond, a double bond or a triple bond SR T
D is a chain with 1-10 carbon atoms, optionally mterrupted by hetero atoms O ] _or:__ .the substi
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B.'s a_single bond, a double bond or a tri pI e bond 15 D is mmﬂmlm’m"m
1-10. carbon atoms, optionally interrupted by hetero atons O.S,

substltuents on each car bon at ong glsgg e rom H, al kyl groups, preferab y
lower al kyl groups with 1-5 carbon atons, a carbonyl group, . or ‘a hydr.oxyl
group [err] is a (i) phenyl group which is unsubstituted or has: at |east
one- subst i anueash carbéredtore golpeteshiram H aliati lgydups Preferably IgwesLalkyl, grpupsith at&m!w
‘groups, tridms,acabasylopupcar eldpdioxy] aseup]  al i phat i c acyl am no groups; ni't ro
groups, hafdgen atons, and a hen% group;’ (1i) an aronatlc heterocycllc
group havi ndl) 8.PBeny| gretipayhighys upspist teﬁnaaaaﬂeﬁrhoa%ﬁl@ﬁé"e" Fige from PuCs alkyl”. . .o
t hi op?tene a ugg( gz Gt ko g{oHps[. H@umggr%s,cﬁ -G; liphatic acyl no groups, mtro groups, —

11- substltu

wherein R i S}w ?r8 qt o,\%g? qrwl hav%zsl; Vse é ra%)arg,nirkeh a%)o{i1 |m|o[azole, pyrrollgme,

Xaz

trifl ) 1 5
e ot 3 B Wt o ey Kool 0

wavy |ines represent the a or [err] conflguratlon with the provisio that
when ‘one wavy line is a the bt her Is [err] 50 for the preparatron of an"'
opht hal nol ogi cal conposi tionyfor .. e treat Roma - or  ocular :

hypertension. 2. Use accordi
derivative is an ester. 3.
wherein Dis a chain with 2- ¢
wherein Dis a chain with 2 carbon _
4 wherein Dis a chain with 3 carbon all'@)m; 6. e accor di ng to anyone of
clainms 1-5 wherein B is a single bond or a dou e'bond -and [err] bei:hg a-
car bofyl group or substituted with (R)- (8) - 23 EP 07364 417 Bl-
C L M Srheren R jsdwdrgganolomgr gyl X6 isdwsrans: 'U'f° tyr“an'fethy'éwe] aligyh e lowes a'f“@?’r’f ‘sl S a
phenyl .gr dB¥" ®KY'Ch i s unsubstituted or has at |east one substituent™
sel ected from[err] alkyl groups, [err] al koxy groups, trifluoronet hyI
grougg [err] [err] aliphatic acylami no_groups, nitro.groups,  hal ogen..
atons, or a phenyl group. 8 Use accorgrmg to claim6 wherein the L
prostagl andin derivative is a 17-¢ w - 20- trinor derlvatlve 5,. T
9. Use according to claim8 wherein tRe—pfostagl andin derivative is a.
15- dehydr o- 17- phenyl - 18, 19, 20- trinor derivative or a 13;14-dihydro-1 -
7- phegyl - 18, 19, 20-trinor derivative. 10. Use according to cl-aim 9. V\herel n’
the prost aglemmd 8 garogenalisloy dethg, metficly brititliolyrdthgl: dnd: i eavy lmeHsSepi&erﬁ(the @or
B configuration with the provisio that when one wavy Jine is « the: other is8, . _
in an ophthalmologically compatible camer

ein the prostaglandln

e of clains 1 and: 2
according'to cIa|m3 ke
5. Use accordi.ng to.claim.

chrdl ng to_

~.35 28. An ophthalmological composition according to clalm 27 in which’ the prostaglandm denvatrve is 13 14—"':' ot
' dihydro-17-phenyl-18,19,20-trinor-PGFy,-isopropylester . :

_— 29. An ophthalmological composition according to claim 27 in which the prostaglandm derlvatlve |s 15-
e dehydro-17-phenyl-18,19,20-trinor-PGF,-isopropylester. : '

.30. An ophthalmological composition according to claim 27 in which the prostaglandin derrvatrve is 13 14- '
dihydro-17-phenyl-18,19,20-trinor-PGA;-isopropylester. . .

31. An ophthalmological composition according to claim 27 in which the prostaglandin derivative is 15-(Ft)-
45 17-phenyl-18,19,20-trinor-PGFa.-isopropylester.

32. An ophthalmologlcal composition according to claim 27 inwhich ‘the prostaglandm derlvatlve |s 17--
phenyl-18,18,20-trinor-PGF,-isopropylester.

~ 50 33. An ophthalmological composition according to anyone of claims 27 to 31 contammg 0. 1-30 u.g of the
prostaglandin derivative o
34. An ophthalmological composition according to claim 32. containmg 1-10 u.g of the prosmglandtn'--"
derivative. L

55
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trd nor ,derivative of PGA, PGE or PG-. 11. ‘Use according to. clar
the prostagl andin is a.15-dehydro-17-phenyl - 18, 19, 20-tri nor "milﬁl "IIII”I'
derivative of PGA PGE or PGF 12. gprsgaaaemldi ng to claim2, vvherel

prostagl andin derivative is a 13, 14-di hydro-17- phenyk-18; 19, 20 L
trinor-Jerr]-alkyl ester with 1-10 carbon atons. 13. Use accordrng to clarm
2, . wher ei @Glaimsdonthe faligyingentracting iStales -\ES, BB 15- dehydr_o 17~ phenyl 18, 19‘_.20-
trlnor-[err]al kyl ester with 1-10 carbon atonms. 15 = 14. USe accordl n% to
claim 2, wiebes 9 atheansutisaly-agivarad phygislogically pegaptable derivative of P'°St39'a“d‘" PGA, PG

13, 14- di hyd’%%'?%ﬁbﬂ'&l?htﬂ%%ﬁsaztﬁ'"'tarlhﬁ&?'m%Az al kyl ester with 1-10 """r_'bon:_:'-.i,:
atons. %15. Use according to claim2, wheréein the prostagl andi n deriyétive -
1s 15-(R)-17-phenyl -18,19,20-trinor- [err] ester with 1-10 carbon. -
atonms. 16. Use accordrng‘?& clarnr51A®here|¢i%%%§)prostaglandrn derivative . -
is. 17-phenyl -18,19,20-trigor-[@r] & kyl -estem wit k- 1-1Rgarbon. atons. 171
Use acgording to claim2, wherein t he prostaglandi n -derivative is ' *-

16- phenyl - 17, 18, 19, 20tetranor- [err]-al kyl ester with 1-10 car bon atoms

18. Use acqmgghng to claim2, wherein the prostaglandin derivative is- -

17- phenyl - 8s & BarBdirdidnt nernulns&ré indidatoriwitei® baénthekiph 1- 10 car bon atons.. 25

19. Use ac®as disingle bendCd doiubis Bondwh 8 rpisboiidhe pr ost agl andi n deri vat.i-ve: is

18- phemy! - Dois 2@haki wiav +-jecakdon latomb, cpBdnelly imbriupted b Beterarafoo CaSPOrEN,. th%&ubshbents

acce#di ng too eadhaktorRatoraiseleatadriromi 6 alsyl geliesg brajecibin ledreralkylagroupe witis 1-5 carbon atoms, S
19- phenyl| - 2@atony! greym: praal Hyghloxybgnoer with 1-10 carbon atons. 21. Use- accordr ng ~
to anyone dkixd ains 12 to 20, wherei.n the ester of the prostaglandin
der rxﬁatr ve, [Msphepd agyp which s%ﬁrse ifuted tog has  gleggh pRfyBpbtHen @ inay GarlCs. a“‘Y'
ophtTafhol ogP'@BHs' E‘dﬁpﬂ%‘l"t’ POHPSE W’Ubﬂm‘ﬂ’? e rGretiphatis acyk @@Eél?ﬁpsof““‘bé'i?l’%ﬁ o
hypertensron PREPYISFYP:Rh ef f ective . ntraocul ar preSﬁfre rgducrng_r.

amount of a {'h %F %darrvy'wa%? \7‘8"'%"66 PriyARams; g e ipidazolen alsfine

derivative wq ndin PGA, PGB, PCGE or PG, In which the oneg %'E'h'ai nooeT
hasth for . 5-24) C.. B - C- .
D % %\R?teno’grpaE er"‘gaﬁ%sgfaﬂr%fgrnmugatlom (the nunber i stindi-cated’
vmthr n parent hesr s) Bis a ergI e bond, a double bond or a triple bond 45 ---
Dis a chain with 1-10 carbonatons, optlonally |nter¢ de by - het.ef.o atom;
0, S, or N, the substituents O arbon atgm cte from H, - al Kyl o
groupsse preferably | ower alky rbon atoms,. a .car bonyl

group, or a hydroxyl group, [ up mhich.ls'ﬂ
unsubstituted or has at Ieast 5T '0 ' from [err] al’ kyI
groups, [err] al koxy groups, i fI uor oneEhyI gr ou err] -ali phatr c
acysLam no groups, nitro group hal-ogen @ipns, an ot enyI gr oup,. ("|-:_)z-_-_a'n-_-;
arondt Pic het erocyclic group havr ng 5-6 ring atom;;xl i ket h| azol’ i md:a"zol'e.,'
pyrrol idi ne, t hi ophene : .

L wherem R is hydrogen, lower alkyl; X is hydrogen, halo, trifluoromethyl lower alkyl or lower alkoxy, Y ls :
st lower alkyl or
40

wherein Z is hydrogen, halo, methyl, methoxy or trifluoromethyl; and the wavy lines represent thea or 8
configuration with the provisio that-when one wavy line is « the other is 8,
50 for the preparation of an ophthalmologrcal composition for the treatment of glaucoma or ocular

hypertension. :
2. Use according to claim 1 wherein the prostaglandin derivative is an ester.
3. Use according to anyone of claims 1 and 2, wherein D is a chain with 2-8 carbon atoms
‘4, Use according to claim 3 wherein D is a chain with 2-5 carbon atoms. :

56 5. Use according to claim 4 wherein D is a chain with 3 carbon atoms. ' : P
6. Use according to anyone of claims 1-5 wherein B is a single bond ora double bond ancl C15 bemg a
carbonyl group or substituted with (R)-OH or (S)-OH. . S : AR :
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and oxazol e; with the exclusion of 11-substituted-16 - phenoxy

derivatives of the fornula 55 24 *»C L MS EP 0 364I1mmlEml"[lml ﬂl'"l"‘
10 wherein R is hydrogen, |ower gbbbs 43¢ B$ hydrogen,

trifluoronethyl,lower alkyl or |ower alkoxy; Yis Iower aI kyI or 20 wherel n .

Z is hydrogen, halo, nmethyl, nmethoxy or trifluoronethyl; and the wavy | ines -
r.epr esent 7-tUse agcowsiing [tteanvpnemi Nlalngdrﬁawhemm R s la phényl gseupwihich és unbubstitybbroor henat Wavy
line i s aleesenquhgiiuentsebetpd fom Gnes eyl erpvnsh@itGroiloyl @edpsytrifverapethy! isrounse Grr i er |
25 23. CapliPhale agyiapine @royes: 1o groupsphalpgeniemse e RIARY! P t agl aridi n' deti vat i. ve
is an est%l’use 2%°’de“36@6’?‘6‘”? e EI' g%%‘@ﬁ‘@“‘@fm%‘ﬁ?'}?ﬂy"ﬂ Ydrinondegativesin D .

is a ?:halh & Yee ﬁt‘bﬁé‘a\e gin slgrivative s 8 1rgehvarodirRhep S QR % e| n
IR iy acs %P(m 38 Bl st B‘F&"‘“ ot RO e b edian one
ei ﬁlg,fa”ﬁéf?" fp%of% g,r,,“éiﬁ b‘?*f’f*?‘t Fidtras LUl Ll g

accordi ngyg, gs@mor&n&m%am?b%eﬁm%% prostalfiRiiedeRvative »$§1§140Jﬁ%96117?5&9918‘4’§h&h s
unsubst i tMﬁ&¢ep£.ama%s@¢w,{he,a@tca.gg,eat&hgost I tuent selected fromerr] alkyl

groups [ e4s Jus@lakdiehhgOb QIARS 2, Wierdid 6 TRIEBEIENGIN @FiRkASIs 15@6yhoalipRéNghisde20-
acyl am notrigdrPGPs salkitlissteOwiirioraboh@bmgen at ons, or a phenyl "group. 29.

‘Met hasl acehge agording &d aaurrnzziohel«&hethelprbstablmdwdaﬂ\ia&@l i6.md)1 4dite/aioi 1V-phénylet 8i18, o

17- qolzenyl tridd3-PGB, -0 bstérmdih 136 carboncamisvat i ve. - 30. Met hod according to claim’

29 wher ei 15 tUse agnowiing dy Iclaimd 2. nwheeini the piostaglangin alervative4s - (R)-ai7- wmﬂgmﬂnor- S
18, 19, 20- P@Faaky! eisteriwith 119 earbog Atomget hod according to claim 29 wherein the 7 -
prost agl atfdiUse é@?ﬂﬂatﬁ? 9’6""1 3 whempin._ the ppeipaiandin Tieriy y# 17-ghenyi98, W%"ﬁ@ﬁﬁ@"ﬁ

der vt i vakyl sgter ‘”“" R9MSaccording to ¢l ai 3 wherein th
pr ost agl a lﬁe & "i’ 3 yherejn Hﬁ glfgdqgenzﬁw? 9 Hopheny éﬂﬁ’gizﬁ'wa@ét er:
with 1- 10

prost agl a] § ﬂg xfa‘g ggg'm L A e e ?Fsal o

esterw t c.a‘i.(mher tog VRO ARANYY 15830 T ior WRBL I t D
prostagl agggidrq,,t ?ﬁé oln 14 ﬁ' dﬁ‘ ﬁ eﬁeny?"e 4!2
18, 19, 20- 44, 'u@é)£ccf:r€&\ éf) it B! wt%ﬁéineﬁne Wo&t’&bléwaimer%ﬁvb%@Jh%}ﬁzo-rﬁﬁpeﬁ@hm%ter '

accor di Ngwikdr-1 @}bm, wherein the prostaglandin derivative is a S

16-phenyl 21l Use 8ocdBing & antyﬁferoﬁﬂﬁifns [18%d" 20; Fherafn me%&arof%td%sﬂagmmcﬁM% igens

36.. Met howopaspylestei Ng to cl ai m 23 wherein the prostaglandin derivative.is a. :

17- pheny| 24 81ekq &0-ptadicwgr an dpEBAmalbdisdl esipesitioni fortopicall feattenb o pladit@msor ocular . .
: “hypertension comprising admixing an effective intraocular pressure reducing amount of a therapeutically -

~ active and physiologically acceptable detivative of prostaglandm PGA PGB PGE or; PGF ln Wthh the '

e omega cham has the formula:
s |
L (13) . (14)  (15-24)
e o : _ . :
| wherein

C is a carbon atom (the number is indicated within parenthesns)
. B is a single bond, a double bond or a triple bond
.45 D is a chain with 1-10 carbon atoms, optionally interrupted by hetero atoms O, S, or N, the substttuents
- on each carbon atom selected from H, alkyl groups, preferably lower alkyl groups with 1-5 carbon atoms,
a carbonyl group, or a hydroxyl group, :
Rz is
(i) a phenyl group which is unsubstituted or has at least one substituent selected: ‘froim Cy-Cs. alkyl
.50 groups, C1-Cs alkoxy groups, trifluoromethy! groups, Gi-Ca aliphatic acylammo groups nitro groups
halogen atoms, and pheny! group; or
(i} an aromatic heterocyclic group. havmg 5-8 ring atoms, like thiazol, |m1dazole. pyrrolldme, ﬂuophene _
and oxazole; : .
" with the exclusion of 11-substituted-16-phenoxy-PGE derivatives of the formula
85 :

24




N rmm———

50 37. Method according to clains 23 wherein the prostagla

dérivative is 18-phenyl-19, 20-dinor-[err] al kyl estelro vmthgl mmmamuml""m,”m
atons 38. Mehtod according to cl aEA® 383 g eiei n -t he pr ost ag| andi n°

derivative is 19-phenyl -20- nor-[err]-alkyl ester with 1-10 carbon at ons 39
Met hod according to any one of clains 22 to 38 wherein the ester of. the
prostagl andin derivative - is 55 the i sopropyl ester. 40. Method: accordlng

t'o anyone of clains 22 to 39grherein the amount of prostagl andi nderi. vatlv
is0.1-30 [err]. 41. Method ag

cord| ng to clai @oroRI N t he armunt of

prostagl andin derivative is 14 {'e L{%&(entansprUche LT
Pat ent &nsprUche fU r fol gend'tf1 gsstaate A BE, CH, 'DE; F'.R,- GB 'I'T;
U LU N, SE. : 1. Verwendung-t | L

physi ol ogi sch vortraglichen Dériva s vcgn Pr St §
oder PGF, worin die Onmega-Kef¥e die Fogml (13)F—
(15-24) 10 C B cX e |
- R2 besitzt, worin C ein Kohlenstoffatomist (die Zahl i st

Kl armer n a%gg ﬁ%egkédmglaﬁ iowsP a8 sy R GRRld) Hiomeiy JovoPaRy & Iaw&cunm@ : gqe

Mins . . PGA PGB PGE.
(A8 o

eine Dreif , D eine Kette mt 1-10 Kohl enst of f.atonen, '
gegobenenf al | rch die Heteroatone O . S: oder N unt er brochen, vvobel di e
Substifguenten an j edem Kohl enst of fat om aus H, Al kyl gr uppen;: bevorzugt

NI eQ| gal kyl gruppen mt 1-5 Kohl enst of f gfx ei ner Car bonyl gr uppe:. oder.’ o
ei nef : Hydroxygruppe ausgewAhlt sind: Phenyl gruppe, die: S
unsubstltui ert ist odor m ndestens eon #st ft uent en, ausgewahlt ue’
- C-Cs-Alkyl gruppen, C -C-4-Al koxygruppe Trifl uornet hyl gruppen, . - o
G . -\CaIaDOﬁI I plhat [ schenb Acyl anmino-. gruppen, Nitrogruppen,. Hal ogenatonen und
ei ner enyl gru i i '
G uppe i tyvggremp ' ko o el or ik b wsw”'ﬁ%ser%’r%m oS o
Thi ophen urf@"igy g‘l‘”‘“‘ he provigip '}Rﬁgge Y '"e\}%'ﬁ S other i - T
11- SUbSt 't 3%|\agtho accor in %ﬁ’h’)& 2 tﬂe p%sgala%{ deﬁ\%l éan ester

~~~~~~~~~Ei~ﬁ~~3~~507d75 ?5 of clalms 22 and 23 wherein D |s a chein |th 2-8 carbor?atoms :
COOOR H = o b b chabl Rl IPLsCRISY boRETEUT B ¢ X
Vasser st of f ,f;a%&jﬁ Msrm.ta M'D o DRI Wi ckibbr @615, NI €dr i gal koxy
bedeut et ol PG BHS B cleRAE B2-SowiRRRbINDE GhedikigRt bondVer & aouKle\bamssﬂsmof f
Hal 09690 Madalny la carbiy Reup &Q%ut&éd Lilhuaromsmg)-on.bodeut et , und dle. L
28. Method -according to any one of claims 22-27 wherein Rz is a phenyl.group which'is: unsubstttuted or -
has at least one substituent selected from Ci-Cs -alkyl groups; C1-Cs - alkoxy groups, tnﬂuoromethyl- o
groups, C1~Cs aliphatic acylamino groups; nitro groups; halogen atoms, or a phenyl group: - . T
29. Method according to claim 27 wherein the prostaglandin: derivative is a 17-phenyl-1819 20-tr|nor’ Lo
7 3  derivative. o '
30. Method according to claim 29 wherein the prostaglandin derivatlve is a 1314-d|hydro-17-phenyl-
18,19,20-trinor derivative. o
- 31. Method according fo claim 29 wherein the prostaglandin denvative is a 15-dehydro-17-phenyl-
ot 18,19,20-trinor derivative.
40 32. Method according to claim 23 wherein the prostaglandin derivative is .a 17~phenyl-18 19, 20-trmor- .
' PGFa,-alkyl ester with 1-10 carbon atoms. _ .
33. Method according to claim 23 wherein the prostaglandm derivative is.a 15-(R)-1 7-phenyl 18 19 20-
trinor-PGF,.-alkyl ester with 1-10 carbon atoms.
33. Method according to claim 23 wherein the prostagiandin derivative is a 13, 14-d|hydro-17-phenyl-
45 18,19,20-trinor-PGFa,-alkyl ester with 1-10 carbon atoms.
35. Method according to claim 23 wherein the prostaglandin denvatwe is a 16-phenyl-171819 20-
tetranor-PGF,-alkyl ester with 1-10 carbon atoms
86. Method according to claim 23 wherein the prostaglandin- derlvatwe is a 17-phenyl 18 19 20-tr|nor-
PGEz-alkylester with- 1-10 carbon atoms. :
50 37. Method according to claims 23 wherein the prostaglandin derivatwe is 1 8—phenyl-19 20-dmor-PGFzGt
alkyl ester with 1-10 carbon atoms
38. Mehtod according to claims 23 whersin the prostaglandin derivative is 19-phenyl~20-nor-PGFz, alkyl_
ester with 1-10 carbon atoms o
89. Method according to any. one of claims 22 to 38 whereln the ester of: the prostaglandm denvatwe is. -
65 the isopropylester. o
'40. Method according to anyone of claims 22 to 39 wherein the: amount of prostaglandm denvatwe IS 0 1- et
30 ug. AP TR
41. Method accordlng to claim 40 wherem the-amount of prostaglandm denvatwe is 1-10 u.g
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Wetlenlinien die a- odor 6-Konfiguration bedeuten, mt der
wenn ein \Wellenlinie a bedeutet, die andere . bedeutet, ZWNEH@E“I'W“““‘“\
ei nes opht hal nol ogi schon Pr Apar asp owwpbqndl ung von G auc

erhohitem *5 ss Augendruck.

': 2. Verwendung nach Anspruch 1, dadurch gekennzel chnet daB das e

Pr.ost ag|Patestansmsiiéheat G n. Ester ist. 26 3. Verwendung' nach. ei nem der

Anspr | cfetentanppiliche fefolgpende Mm@eﬂee hABLBE, GH-BDEv BRGE He’c-‘!vé“-fﬁ'i 2- 8
Kohl enst of f at onen i st . 4.

Ver wenddngVgenduns ines heypeutisch yirtsern I@Yﬁ%lsﬁ'h‘f?giag"cﬂ%{‘é:’%"aéﬁ ‘(°H§'°R\§9'?’E‘"mt

2-5 5 Kohl BH&{FGEr BEkoren PGF, yrorin die Omega- °§ed'?/§?'mlndung nach Anspruch 4, R
dadurch gekennzel chnet, daB D eine Kette mt 3: Kohl enstoffatonen. |st io . :
6. Verwendung nach ei nem der AnsprUche 1 bis 5, daducrch gekennzol chnet

daB B el ne Ei nfachbBddung oder €RAd Doppel bl(héuﬁg)l st, und C 5 ei ne

Car bopyl gruppe istcoder npt (P)-€H oder -(S)-OHpsubsti 'r..uI ert RSt .

Verwendung nach el nem der Anspriche 1 bis 6, dadurch gekennze chnet daB R2
ei ne Phenyl gruppe t5 ist, die unsubstituiert ist oder -mi ndestens elinen .-
Subst i t uenpiat, wadsgewdhl t aus G - Cs- Al kyl gruppen, Cl1- C4-Al koxygruppen L
Tri f1 uor mec byl k@hieRRARm (5t (dieGaniadt indi@imaagegebenyl am nogruppen,  Nitrogruppen,
Hal 0-+sgenas e Binfatidinddighéte Dipssmindyngi@ieeeindmsifathbindurfy.istVer wendung nach - s
Ansbet/uch 6D aksd Hetehmy etetn Katddnstattatimen,d gdgebimentdis aittch gdia Hsterretome VAL Seddar N -

17- Pheny| - unteriz@chen, wab8i, i@, Substituenteroan Beleinyisdhlopstdtiato®. avgehl, vldkvdhmwgemabewrzugt

Anspr uch 8hiedrigaloriaréppge lein h’ﬁeK@hﬂ%foatoma'B e Qarbonyigseripa radim dieeri UMOXE'DMPPPS-
Dehydro- 172yserwiit sindg 19, 20-tri nor- Derivat oder ein

13, 17D hyB?ro 17- Fphenyl 18, 1 9| 20 trl nor - Der| vati st.

h cigo Fheny|opupRe. i per gning ﬂ&g 50'5 g
22%ﬁ”%"%§ﬁ&sﬁw e Q’fr@ en‘*a" v'ugga?tﬁxé?p qc;%% aee'ea o Qt
‘.11 Verwel .eln?iba N év ‘i'g o %g%’tc? 5 o ”‘Eioorl '%g’%°gg§"°"d'"- e

Pr ost gagl andi

PGE oder P, terA§sh| erwendung nach Anspr uch 2 dadur ch’
gekennzei chnetyy.g _@j:ﬁ)&'g,@g&@gqgg"mldeyp&m m 131;4- D hydro- 1 R
7- phenyl -1 8, 19 20-trinor-PG-w, -al kyl ester mt 1-10 KohI enstoffat omen |st
13. Verwendung nach Anspr uch 2, dadurch gekennzel ohnet daB das B
Prostagl andi nderivat in' 15- Q5
Dehydr o-17- phenyl - 18, 19, 20- trnor-
Kohl enst of fatonen Isf' 14. Ve

gekennzel chnet, daB das Pros

" D@Rlo

G2, - al kyl el
pruch 2, dadurch 5gh;g}&,.5-k

Di Hygdr o- 17- phenyl - 18, 19, 20-t (A est P
Kohl e#ist of f at omen i st. 40 15: Ver ndung na@n A ch 2,'_'-d£ad_u_rch S
geekennzel chnst, daB das Prost agl andi ndg i vat ei (R =17- - " e

phenyl - 18, 19, 20-tri nor - PGF2, - al kyl ester t 1-10 Kohl enstoffatorren i st. 16
Vegwendung nach Anspruch 2, dadurch gekennzel chnet, daB das . . o
Prost agl andi nderivat ein 17 Phenyl - 18,19, 20-tri nor - PGF2. - al kyl est er mt

1-10 ﬂOhl e@é&n‘ﬁ f\l@&é&% Ni%&rlgaﬂﬁ bedeutet; X Wasserstoff, .Halogen, Tnﬂuormethyl Nledngalkyl oder ;
: Niedrigalkoxy bedeutet; Y Niedrigalkyl bedsutet oder

- -

50
bedeutet, worin Z Wasserstoff,  Halogen, Methyl Methoxy oder Tnfluormethyl bedeutet, - und d|e'-_
Wellenlinien die a- oder B-Konfiguration bedeuten, mit der MaBgabe, daB ‘wenn. eme Wellenhme a
bedeutet, die andere 8 bedeutset,
zur Herstellung eines ophthalmologischen Priparats zur Behandlung von Glauoom oder erhahtem:_ .
55 - Augendruck. - _ . n :__”_. e

2. Verwendung nach Anspruch 1, dadurch gekennzeichnet, dag das'Prostag]andindérivati'fﬁin:-Eﬁéﬁ,iﬁ!él.- " |
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17: Verwendung nach Anspruch 2, dadurch gekennzel chnet, daB da

Prost agl andi nderivat ein 16-Phenyl- 17,18, 19, 20- tetranor-PGFZ ﬂlll"muulml""””"l
mt 1-10 Kohl enstof fatonmen ist. 1&pb/se¢wm'cbmg nach Anspruc 2, a urk

gekennzel chn9t daB das Prostagl andi nderivat ein 17-Phenyl| - L
18,19, 20-trl nor- PGE2- al kyl ester mt 1-10 Kohl enst of f at oren |st 19

Ver wendung- rieptendng machcsinem, der] Achpriche 1 wided daduich leekannzelciBet def D elne Kette' mlt 2-8
Prost agl andHWﬂ'é'FsFQﬁBEt)mﬁ’mst | 8-Phenyl - 19, 20- di nor - PGF2, - al kyl'éster m't " 1 1_
Kohl enst of f at omen i st . 20. Verwendung nach Anspr uch 2. dadurch '
gekennzel &hn{efvendung "G°&5A“P?’E5§’t3a5‘fdélﬁh BatpopFalchnetfgd O cige Kafle rﬂ?‘i 2:5 Kohlenstoffatomen::
20- nor -3PGFu-"¥ Kyl ester nit 1-10 Kohl enst of fatomen ist. 27 - EP 0 364 417

Bl 21...Ve dun nac n e r Uche bj S ;3"3":
gekennzel &h éwfwen 2‘ E’E@ cernr‘g dpairth °ke""ze'°%'f5rt dsaE gz T"}f 'ge JI] '\"’m—&ffa fomen v
I-.sopr opyl ester I st. 13,1 4-Di hydro 1 7-phenyl -

9, 20- t i} NgY ~Voffeheuink ﬁ%re%%'d%ﬁrébmc% 1 bis 5, dadurch gekennzeichnat, daB B elhe Emfachblndung... R
- ' oder eine Doppelbindung ist, und Cis eine Carbonylgruppe ist oder mit (R)-OH oder (S)-OH subsntuiert

~~~~~~~~~ T‘“Verwendungnach*e’mem dePBnspriiche 1 bis 6, dadurch gekennzelchnet, das- Re eine. Phenylgruppe B
15- Dehyslr o- Jst dipirauistituia® sl SioP Bintigstons eindnGuBstituostay BEPyW 4D esIGy -G AlkylhRipgen, Cs- IR
4- DNy dr o- 1 GR-Atdomyydopeh, &fmernﬁthylbmmmur&Fﬂyhﬂphamqmncn@yﬂammmpeﬂumoqfsppen, Halo._-':
18- Phenyl 1 @namnemon@remmnvlgrmp.MQw ester. 26. R
19:- Phenyl - 20- nor - PGF2, - i sopropyl ester. 27. Opht hal nol ogi sches Pr apar at zur
t opks hen&BéﬁHY?d‘T"-lﬁagaWcﬁﬂsﬂHwalﬁs daduistl @ekeapzeinbnelflof Age Ripsta@andinderigat ein 17-Phenyl- ;- -
unf asSéhd eilfdo.af-Fipa-Degvat igen Augenl nnendruck reduzi erende Menge: eI nes -

therapeutlsch W r ksanen und 5| ol o |sch ve rtr Izq!a

oV
E{)(r)rsréf‘gl( i‘s;j IXJ?hydro-W-phenyl- cg%é ~Derivat oder M %éﬁ?g tll'%j\ r[l ‘ﬂgl%ny €
- 1IP Ve ung nach Anspruch 9, dadurch kennza , daB d rosta landlnderl eln
S - Dih -17-pher% -tnnWeh\Hltv c%’ 133 FErer ("}' m:
I st i n KI ammem angegeben); B el ne Ei nf achbl ndung el ne Doppel b| ndung - oder .
ei ne Drei jfokpiensiag g.aéhSAnspr&hes AR deRentizbioinet CialkQBY PiOSHE gk T FeDehydroi17: -

gegebenenf al ghenysii8; 10/20-eHn6r-tdp 2 khHGNTPGE Bder PGRSET N unt er br ochen;. -wobei. di.e.:
Substi tssient en an j edem Kohl enstof fat om aus H. Al kyl gruppen, bevor zugt. . 30 L

Ni edri gal kI \prepi@g nacit AdsphiciK@h iensh qfekerineeighmet, adaB atas @msiaglwingarmgtpm"mjm- .

ei ner Hydr oMﬂygmupwberuutageaﬁ-tmhar-PﬁFaélkyléste)r mdti 1549 Kehlensioffafornende, - : .
unsubstituiert ist oder m ndestens einen Sul?stl tuqeggten IT'[auslgaewht ausé- oo
C, XG5 - Al foe maciC Anspiich /¢, kdpdyrolt gokennzelghnet, | daBrdeet ucmjewat n._:15-'}
- Cs- al ¥phat I%V‘Bﬂéw' é?ﬂ%‘tﬁnoﬁp(%«'a'msmgﬁ'bbﬂ)%ﬁ?“'eﬂﬁ?f%‘g\ﬁm S

Hal ogenatonen und el ner Phenkll gru pe, besitzt, od (l;]ro ei ne aronat| he'”--:" S

h k 14- {erendyng zelg\* t,-|q7f3 glangindesjvat ein 13,
DG st e e Byl clbany Sparaten,
ent Cg'd%”‘i's Notwentig hbdn HnShri® 2! Qadurth MRKohnEaiEnnaE | Ls"éas%os% dondenvat Y 150(R)-17-"

phenyl-18,19,20-trinor-PGF,.-alkylester mit 1-10 Kohlenstoffatomen ist.

16. Verwendung nach Anspruch 2, dadurch gekennzelchnet, da8 das Prostaglandmdenvat ein 17-Phenyl-"
18,19,20~trinor-PGFo,-alkyloster mit 1-10 Kohlenstoffatomen ist. :

17. Verwendung nach Anspruch 2, dadurch gekennzelchnet, daB das Prostaglandmderwat ein 16-Phenyl- o
17,18,19,20-tetranor-PGFz,-alkylester mit 1-10 Kohlenstoffatomen ist. '

18. Verwendung nach Anspruch 2, dadurch gekennzeichnet, das das. Prostaglandinderivat em 17-Phenyl-
50 18,19,20-trinor-PGEz-alkylester mit 1-10 Kohlenstoffatomen ist.

19. Verwendung nach Anspruch 2, dadurch gekennzelchnet, daB das. Prostaglandlnderlvat em 18—Pheny|-‘
19,20-dinor-PGF2.-alkylester mit 1-10 Kohlenstoﬁatomen |st .

55 20. Verwendung nach Anspruch 2, dadurch gekennzelchnet, dag das Prostaglandmderivat em 19—Phenyl-if’ L
20-nor-PGF,-alkylester mit 1-10 Kohlenstoffatomen.ist. -
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46 0 01-1 50 worin R Wasserstoff, Niedrigalkyl bedeutet; XV\asim ﬂ

Hal ogen, Trifluornmethyl, N edrigal kyl oder N edrigal koxy bedeu m‘ MI““ “||||”“|
Ni edri gal kyl bedeutet oder 28 EPOGBYaer Brworm Z Wasser'stof f, *Hal ogen
Met hyl, Methoxy oder Trifluormethyl bedeutet, und die Vellenlini en. dl e.a SRR
oder fI-Konflguratlon bedeuten, mt der I\/aBgabe daB,  Awenn el ne.’ -

Vel | enl i2hi ¥ergentidng nach lwd@meet/\nsmﬁcee 48 disr 20, @aMennkemzeichn%l YpBrder: Es’tef' des .
opht hal nol Brgstagidndioderivatsder !sww'ewfaﬁer 28 Opht hal ol ogi sches: -Pr~par at _,nach
Anspruch 27, dadurch gekennzel chnet —daB das Prostagl andi nder: -' vat d_er o
13, 14- Di%Ry ¥ $-Difwdiorimianyiyss,19.80-sigerP G nioptpRYisster. s opr opy -est-ar | 8t :

dht h&l mol ogi sches_ Prapar a ch 27, dadurch- gekennzel chne

das Pro@falfrRredaphenyl \7&?%9@?"%5%%%?"6'%"‘7 phenyl -1 8,19, 20-trin

fainyudi iz, eny gﬁ@g@%nmﬂa 'séﬂ%‘?{ﬁ Ey apar at nach. Anspr uch’ 27, °

-i sopropy! o
dadurch%eis::nnz aFehn r oS Rderi- ''20 . .° vat-: der -0

13, 14;,Dij ?J—ﬂweﬂqﬁd@ JWJr-Pé ;Egpr %;“1 nor - PGA2-1i sopr opyl est er -i.st... 31
n

Opht hal fo ogl SC ri para spruch 27, dadurch gekennzel chne o |
das Prosgkaid- mﬁlw—aéiﬁaripeméop,dsﬁester
15-(R) -t 17-phenyl - 18, 19, 20-tri nor - PGF, - i sopropyl ester. |st 25 32
Opht hal ) Optittafkuipisties (Ftipaiiat B CiblpisdRénD BshaRUIuAg . voRl BHRESH o kearon@al A\igﬁﬁiruck.daB
das. Peost aghfasseidel@r wirksandd, deteAugeninnendruck reduzierende Menge eines therapeutisch wirksamen™ - :
17- ®Rheny| - i, dsidgidch i vadriglEeh 2erivato poro Prpstagidndin RGN PGB3 PGEmderhatBIfmﬁodg idieC hes
Pri par at n@obgae{etiedie thigendafoprdiche 27 bis 31, unfassend U0, 1-30- ug des: - = -
Pr ost agl andi nderivats. 30 34 Qpht hal nol ogi sches: ‘Prapar at ‘nach Anspr uch 32,
%end 1-10 Ug des Prostagl andi ndei vat s. Pat %?hansprl che f.Ur::f o ge‘nde.
Vert gsstaaten: EB}IGR 35 1. V&Mdendung piltas4tier apeutlsch WI rksan’en'un
physi ol ogi sch vertgigiichgn Derigats vor Pr ostﬁgl andi n' PGA P der
PG, worin die Orrega Kette die Fornelb (13) - B (14)
(15 24) C : C - D AR beS|tz
nst of fatomi st (d| e zahl Ist in Kl ammem angegeben)

e| ne Bi nf agRRI JelTTaTo I ne Draifachbi ndung. i st': D '-
ei ne KetteBlgEgE mﬁmggﬁ% Efgﬁglgaa&erg ee:g{g)&n‘dg{ dig; durch die Heteroatorre_
0,. S oder Bl 4y ket ARNETD KuMbNSIbrrbn@nSH BénBMﬁBtd%ﬁbha&leJ%%&oﬁﬁhbeBS&daf hatom - .
aus H, Al Kigtaibroeha NwobbieNie 'Stb@iuehibre & GBMKKIh@RUGHRBA- &lst H,1ARYIgruppen, ‘bevorzugt.
Kohl esst of fiséramgrugpem kit €3I hdhlbﬁ&t@fa%ﬁ\laﬁ &ﬁherCaadoﬁmrudﬂyoBdemhgr umylﬁﬁppe o
ausgewAhI tan&thlt% '
Re

: (I) eine Phenylgruppe die unsubstltwert ist oder mmdestens einen Substutuenten. ausgewahlt aus'

h \\/,: 'C1-Cs-Alkylgruppen, C;-Cq-Alkoxygruppen, Trifluormethylgruppen, Ci -Ca-ahphatischen Acylamino-_ _'
B ] gruppen; Nitrogruppen, Halogenatomen und einer Phenylgruppe, besitzt, eder: - R
(i) eine .aromatische heterozyklische Gruppe mit 5-6° ngatomen, ‘wie' Thlazol Imldazol Pyrrolldm,'_"' .
Thiophen und Oxazol, ist, i

unter AusschiuB von Préparaten, enthaltend 11-substltulerte-16-Phenoxy-PGE-Der|vate der Formel .

| _~ cooR

H

45

Y - |
| OH X
. 50 '

worin R Wasserstoff Nuedngalkyl bedeutet; X Wasserstoff, Halogen Tnﬂuormethyl Niedrigalkyl oder '
Niedrigalkoxy bedeutet; Y Nledngalky| ‘bedeutet oder - N :

66
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(1) éine Phenyl gruppe, die unsubstituiert .i st oder m ndestens V\he

Substituenten, ausgewahit aus G -Cs-Al kyl gruppen, Cl-CA4-Al koxy mﬁ“‘““‘““‘\l“‘“

Trifluormathyi gruppan, C -Ca-afiphep osedsry Beyl am no- gruppen,
Ni-t rogruppen, Hal ogenatonen und einer Phenyl gruppe, besitztj odef 5

(i.i) eine aromatische heterozykhi sche G uppe nit 5- 6 R ngatorren wi.e' :
Thi azol, InidazoliPyrro 1din, Thiophen xac azol, ist, unter Ausschl uB _von
29. EP 0 364. 417 BL - 11-substituier Phenoxy PGE—Derl vaten der' '
Formel 0 5 '
COOR. H H .02) 10 ' '
oH ° x 15 worin R Msserste

' Ni edr i gal kyl bedeut et X" B
Wasserstof f, Hal Ogen Tri fl uor net hyI N| edr| gal kyl - oder Ni edri gal- kOXy

bedeut et ; %hf; ahsw H&qui ek 05%359 fi aV& SRhSbe bie
Halogen, - Met nlm OXyon Eﬁi l?e da " o Wellenl leBa
Vel | enl,j ni er|m5 ot Yo, A ggg ura e et en egabe

wenn ei ne W\, L bmlﬁln@b&g&%ﬁ,gémhgl@ dere , bedeut et zur Herstel lung- 0%
si nes opht hal rml ogi schen Priparats zur Behandl ung von GI aucom oder’ er h6htemj S
30 . AugErGhhthikologischEPaER vl ARssith ANRauich gekenrdiaionret, lat @is PrRBgRRINaST-,
daB:-das  Pr oSiatdpr a3)0-Dikl@fo-\7epher®i- fB',1E:20-&I‘nor'+PﬂFg;—|sopropyles&r'isVer-vv_endung- -nach--ei nem----
der Angprlche 1 und 2, dadurch gekennzel chnet, daB D eine Kette mt..2-8 =35 ..
Kohhehst oR9. sQpbteimologisches Pripavat nawb ridisnmesh ﬂadadwmemhelﬂmedajdudasWrostaglandinderi- g
gekennzol chrwet der gaBohigdreil Freharidt18.49.28-rinop-PGFacishipronyisstes itat onen ist. 40 5.

Ver wendung nach Anspruch 4, dadurch gekennzel chnet, daB D ai ne Kétte nit 3.
Kohlienst og? RrbheimologischesPraraeat igsh A °h35 W%’Mﬂﬁ?ﬂm#&ﬁ’é Prosigplandinderi-. -
daduttie geké’ﬁ?‘@é‘%ﬁf@'ﬁyd’%ﬁﬁhﬂ‘ybﬂ?@ Mhe e ARG B ®r  eine Doppel bindung

'sﬁt)st 't SI gft"@ a'"‘°' %ﬁgﬁ i R%gc"ﬁd eﬁ%@éﬁcmggp@%gr;j lprgingert= -

_dadurch gekevﬁtnzeéf% t|""r'i"eo ?ﬂ"%fly peist, .di e unsubsti tU| ert:

ist Od% @.%ﬁ ﬁu@l%gu%; éib Mﬁﬂhtﬂgp{?&cﬁ? l%t,%% aagsProsta Iandmden-' e

- Al kyl g UPPEegy defh 7-Phefit-1 fw&c BBESRopradylebtb&! rre% ‘gruppen g

Ci-C3-aliphatl schen Acylam nogruppen, N'trogruppen, Hal o- 50 genat orren

oder ' ei nega. Rpiyingiositines PRSEL Adch dhemVaSVRRGUEES DAGR ﬁnwfésséhaﬁm stﬁqlgraeb

gekennzel chrmibstagidadihddimatsPr ost agl andi nderl vat ein .17-Pheri yI

18 19, 20-trinor-Derivat ist. - o
- 34. Ophthalmologisches Pr&parat nach Anspruch 32, umfassend 1-10 u.g des Prostaglandmderwats......a._ :

L _ Patentanspruche filr folgende Vertragsstaaten ES, GR
':_ b s 1 Verwendung sines therapsutzsch warksamen und physrologlsch yertr.ﬁghchen Denvais von Prostaglandm
PGA, PGB, PGE oder PGF, worin die Omega-Ketie die Formel - :

© (13) (14) (15-24)
- c B C - D - Ra.
besitzt, worin '
45 C sin Kohlenstoffatom ist (die Zahl ist in Klammern angegeben),
B eine Einfachbindung, eine Doppslbindung oder eine Dreifachbindung ist;
D eine Kette mit 1-10 Kohlenstoffatomen, gegebenenfalls durch die Heteroatome O, S oder ‘N
unterbrochen, wobei die Substituenten an jedem Kohlenstoffatom aus- H, Alkylgruppen, béevorzugt
Niedrigalkylgruppen mit 1-5 Kohlenstoffatomen, einer Carbonyigruppe oder -einer Hydroxylgruppe
50 ausgewidhit smd

Rz
(i) sine Phenyigruppe, die unsubstituiert ist oder mindestens sinen 8ubst|tuenten -ausgewihit aus
Ci-Cs-Alkylgruppen, Ci-Cs-Alkoxygruppen, Trifluormethyigruppen, Cy -Cs-allphatlschen Acylammo-" '
gruppen, Nitrogruppen, Halogenatomen und einer Phenylgruppe, besitzt; oder: o
55 {ii) eine aromatische heterozyklische Gruppe mit 5-6 Ringatomen, wie Thlazol lmldazol Pyn‘olidm,';_' S
Thiophen und Oxazol, ist, . . _
unter. AusschiuB von




55 9. Verwendung nach Anspruch 8, dadurch gekennzel chnet, das
Prost agl-andi nderi at a- 15- Dehydro-1 7-phenyl-1 8,1 9,20-tri norﬂm'”m"!!um””"
oder en 1 3,14-Di hydro-1 7-phenykpb%eh 497 83-tri nor- Derlvat Jst 380 ¢

I1l1icl 11 111111611 liiiJ EP O 364 417 Bl

LM S* 10. Verwendung nach Anspruch 9, dadurch gekennzel chnet daB das
Prost agl andi -ndéﬁuhﬁatUIe@Mﬁ-Phe.r@XYiEﬁE-D}rhgtm@r Formelpheny! - a

8,19, 20-trinor-Derivat von PGA, PCGE odor PGF ist. 11. Verwendung nach
Anspruch 9, dadurch gekennzel chnet, daB das ‘Prostagl andl n-edn .

15- Dehydro-17- 5 phenyl '\ 19, 20-tri nor-Deri vat ,PGA,. PGE odor PGF
ist. 2. Verwendung nach Anspuch dadur;i&é‘k‘smz et, daB das -
Prost agl andi nderi vat ein: 13, ‘Di h enyl

8,19, 20-tri nor-PGF2, , - al kyl e$§ mH 1-10 Kohl A

Verwendung nach Anspruch 2, - gekep bc.h

Prost gghndi nderi vat pin 15- z :

Dehydro- 17- phenyl - 18, 19, 20-t ¥ nor - PG-2. Oq_hkyl est &e—/ni t 1-— 10_

Kohl enst of fatonen ist. 14. Verwendung nach Anspru&h 2, dadurch

gekennzel chnet, daB das Prostagl andi nderivat eln '13, 14 .

D hydro-17- phenyl 18, 19, 20-tri nor- PGA2- al kyl ester mit 1-10 . :

Kohl efgst of weinoRBVesiesstort, Madrigalkyltbeddutet; Vo Wass8R oA JHaRYEH) Tﬂmﬁwﬁﬁdﬂﬁ!h N‘aladrigikdiwueh

gekepnzel c NiergalkagBedtamt; Prioskigalyrtedéutd eddrvat sin 15- (R) - 17- S

phenyl - 18, 19, 20-tri nor- PGF2, - al kyl ester mit 1-10 Kohl enstoffatorren |st 16 R

Verwendung nach Anspruch 2, dadurch gekennzel chnet, daB. das - o

Pr oildogl andi nderivat ein 17-Phenyl - 18, 19, 20- trinor- PGF& al kyl ester
10 Kohl onstoffatomen ist. 17. Iiach Anspr uch 2, dadurch

gekennzel chnet, daB das Prostagl andi ry 16- Phenyl -: = - TR

17,18, 19, 20-tetranor - PGF2, - al kyi ester £10 Kohl enstoffatorren ist’ 25 S

1& Verwendung nach Anspruch 2, dadurch gekennzel chnet, daB:das ~- . @ .. .7 7.

Pr ost%gl andi nderl vat ein:17- Phenyl 18, 19, 20-tri nor-PGEZ al kyl ester m t S e

1-10 Kohl eaﬂ W%rsto}fg E%%E]V\ﬁﬂ n%eﬁ’t ocﬁp%ﬁ)ﬁﬁ%‘fl bg@e%{ “dﬂd dis:

gskennzel c rm fp- ema Wellenllme « _

19, 20- di nopsdBaig eeﬁs 5utgp 1-10 Ienstoffa ommen- | st R

Ver wendung zia§dsidhisgP bikésN ophtharhdiiEdhbn M&aazzapeahmng ﬂa%:ﬂasm oder’ erhiihtem_-‘ PN

Prost &gl andigedéudvat sin 19-Phenyl - 20-nor- PG F2-al kyl ester mt 1-10"

Kohl enst of fatomen ist. 21. Verwendung nach -el nem der Anspekl che: 12 his 20,

dadur ch :gelvemmhg:ﬁwlet\nspdaa @iedurdhyekennagichnet Gas das: Proemglaglnaaﬂamnh&rstevm S. der L

| sopropyl ester ist. 22. Verfahren zur Herstellung elines ophthal mol ogi sche_n

Pr *R@f at% Yerwerdong each emerBdbraAngpriiehg twod ZGIaaurefomledmelcbnmmmmﬂ dutLacﬂ(

dadur &h geKelmmztelfmnSt daB nman sine wirksane,: don Augenl nnendruck”

reduzi erende Menge sines therapeutisch wirksanmen und ysi ol O%I sch

Ver e g1 BTN Wk Sriprh 3cHadrch gsxauTEAIGaRtcHoh DFTR KopE 20

g{n di e 8hega-Kette die Fornel (13) (14)

24) 46 gr .

'R bt 2o R ArPTIRB LD APAR aREe (R At o & ““\2?%%%38?‘%”
angegeben)

6. Verwendung nach einem der Anspriiche 1 bis 5, dadurch gekennzelchnet, daB B eine Emfachbmdung_-

oder eine Doppelbindung ist, und G5 eine Carbonylgruppe ist oder mit (R)-OH oder (S)-OH substituiert
45 ist.

atorren |_st 10 13
aB das '

7. 'Verwendung nach einem der Anspriiche 1.bis 6, dadurch gekennzeichnet, daB R: sine Phenylgruppe -
ist, die unsubstituiert ist oder mindestens sinen Substituenten, ausgewshit aus C;-Cs-Alkylgruppen, Ci-
Cs-Alkoxygruppen, Trifiuormethylgruppen, G,-Cs-aliphatischen Acylammogruppen, Nitrogruppen, Halo-
50 genatomen oder einer Phenylgruppe, besitzt. .

8. Verwendung nach Anspruch 6, dadurch gekennzeichnet, da8 das Prostaglandmderivat ein 17-Pheny|-- _
18,19,20-trinor-Derivat ist. . o .

55 9. Verwendung nach. Anspruch 8, dadurch gekennze‘lchnet, d_aB. - das :'ProstaglandinderiVat ' éjim?dﬁ_—
Dehydro-17-phenyl-18,19,20-trinor-Derivat oder ein 13,14-Dihydro-17-phenyl-1 8,1.__9.,_20-t,ri_nor-_De:ri\_r,_at: ist.
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T

60 B sins Einfachbindung, sine Doppel bi ndung odor sins. Dre ﬂﬂﬂwmmlﬂlm

ist; Deine Kette mt 1-10 Kohl enstof f at onen, gegebenenf alls-d
Heteroatorre 0, S odor N unterbroclmpm:;emheplmdl € Substituenten af j édem »
Kohi enst of fat om aus. H,- Al kyl gruppen, bevor zugt ‘Ni edr| gal kyl gr.uppen: mi t-1-5 .
Kohl enst of f at omen, ei ner Carbonyl gruppe odoer einer' Hydroxygruppe. . . PRERE
‘ausgewAh| 10. sVdendUE&B nach ArRpru¢hi 9. dedureh BRkanpzeighnpldad daseProstealandindarivat emtﬂi@t Y
odor i ndes DéwdrodrkanyIIABS 20 inpeRerval vor RGAAREAder RARSICL - Os- Al kyl gruppen, "
Cl-C4- A koxxlgr uppen, Tr| fI uor et hyl gruppenj G Ca-aliphatischen Acgypam no- -
g_r uppen, N VPRySRdyRs, Bach AnsRrv) S Sedyrei ekennzeichash dpf, phestyirortagispin sipdaPepeo-Byor © .
# ¢ Ppen '|\7I8 Z‘ETf’"‘Ung t"é?ﬂfaéipch‘?df' P(?Fiét aromat i sche heterozykl i sche
5.2 i S L B g el
6--Phenoxy- EEVESe ) n-de 'ky' me" 'St - S
|-10 1o f{31f Verwendung nach Anspruch 2, dadurch gekennzeichnpet, das das Pros ndfngg'lv;toé“ur'f "1“5‘-'““

OH . Wahydhb-FAphshy PR 1926 Eor-ﬂﬂF%iﬁk‘yﬂé&rKMh R RIhRHtatorrte serstoff,
Hal ogen Tr| fl'uor rret hyl, 'Ni edri gal -oder Ni edrigal koxy’ bedeut et; Y

Ni edri gal {4y velwestfkg aachombru%z bww gbkennBdidhinet, dwa&l’ﬁﬁtﬁﬁlindmdda{l@%ﬁw 1%

Met hyl, Met ipiwygroaetprieny18/19, 20t PLA-alkyeteirhie1-10 Kemibnsteliamevt. | enl i nien.die a--
oder p15|<onf| guration bedeuten, mt der.MaBgabei daB; wenn- = - S
ei ne,- Vs-18 &aiwenduog nach Ansprthcbﬁedrtda‘bh gdteﬂnaluﬂaetedqﬁiabéwiﬂﬁmd%t em 15t(ﬂ)d|7' o
ei nen opht hahenphi8d P.2¢ tinwPCF 5. calllIestdr enit moaﬁgelpnswﬁatemwaﬂder verm-scht.. 23 -
Ver f ahren nach Anspruch 22, dadurch gel ennzel chnet, daB das -

Pr ost agl alfdiVamenrduog pach Angprush @y depyreh gekepapelchngdy def HP%W%‘“E‘PHW'BH Ph°"y"
Ansprighe 22%?\%?W"Pﬁ%ﬁkm@ﬁé%f@?'@ﬁ‘ﬁwm%% D ei ne Ketternitl2-8-)"

Kohl enstof fatonen i s hr en nach Ansp

s é‘f‘ ‘E U"FH Fe tdasf %rg%tgg?ﬂgﬁnéepﬁt ein 16—Pheny|- T

glskignggl hﬁ?%\}?r ’ﬁaéﬁ?‘gxé:ﬁ%%'ff%% ﬂF@’I‘aﬂ'&éﬁnzel chnet, daB D si- nﬁ .:_

1 S R i e A T
un

Doppel bi ndung I'St ol ne Car gr uppe 1 st oder .mit (R-OH oder - : -
(S) - OH sufs tvietwidhdhg ndch tanspfien 25024 géleRhkeltRAdl, Gils m.daégsaﬁ&mm@ bns 1aanéaws

27, -dadur ch 1gekandpelFsaikféster FENE) 18KombridRfrdtsIRENNstgr Uppe ISt

unsubsbd tuiert ist oder mndestens einen Substituenten, ausgewAhl L aus Cl

- C5 Al kyI 2 pieidung dach Anspruch 2, dadurch gekennzelchnet, da8 das: Prostaglandmdenvat‘mn-'19-Phenyl-

: . 20-nor-PGFz.-a|kylester mit 1~10 Kohlenstoffatomen |st _

1\/ P .21, Verwendung nach einem der Anspriiche 12 bis 20, dadurch gekennzeichnet, daB der Ester des:. s PR
=Y 3 ‘Prostaglandinderivats der Isopropylester ist. . . e R

22. Verfahren zur Herstellung eines ophthalmologischen Prﬁparats 2ur topischen Behandlung von Glaucom__
. * oder erhthtem Augendruck, 'dadurch gekennzeichnet, da8 man eine wurksame, den Augeninnendruck
R N : reduzierende  Menge eines therapeutisch wirksamen und - physiologisch vertrdglichen Derivats™ von'.

40. Prostaglandin PGA, PGB, PGE oder PGF, worin die Omega-Kette die Formel
(13) {14) -(-15'24).
5 . c B c - D - Rz
besitzt, worin
" G ein Kohlenstoffatom ist (die Zah! ist in Klammern angegeben)
50 B eine Einfachbindung, eine Doppelbindung oder eine Dreifachbindung ist;

D eine Kette mit 1-10 Kohlenstoffatomen. gegebenenfalls durch die Heteroatome O, 8 oder N
unterbrochen, wobel die Substituenten an jedem Kohlenstoffatom .aus H, Alkylgruppen._bevorzugt
Niedrigalkylgruppen mit 1-5 Kohlenstoffatomen, einer Carbonylgruppa oder emer Hydroxylgruppe ST
. ausgewdhit sind; : , Co
s R L
(i) eine: Phenylgruppe, .die unsubs’uturert ist- oder mindestens einen- Subwtue'nten, ausge'wéihlt' aus
.C1-Cs-Alkyigruppen, C1-Cs-Alkoxygruppen, Trifluormethyigruppen; C1-ca-allphatischen Acylamino-"
gruppen, Nitrogruppan, Halogenatomen und einet Phenylgruppe. besitzt, oder g e o
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CO- Al koxygr uppen, Trifl uor met hyl gruppen a -C3-al i phat i schen mu“““““““l :
Acyl ami nogruppen, Nitrogruppen, Hal o- genatonmen oder einér- Phullmul

besitzt. 50 29. Verfahren nach U OrT T e 2 dadur ch gekennzel chne‘t Lcla d S .
Prost agl andi nderi vat emm1 7-Phenyl - 18, 19, 20-tri nor- Deri'vat:- |st 30 L
Ver f-ahren nach Anspruch 29, dadurch gekennzel chnet, daB das :: o
Pr ost agl andfiheise progmetische| heteg_ogykj_aphg Giruppe mit 5-6 ngatomen, ‘wie Thiazol, lmldaz_o
Di-hydr o- 17- phieaign undeDxazpl, 389 t ri nor - Deri vat _ist. 31. Verfahren nac nspruch
29, dadur CRCHRHSERINE ¥ncH reulpstituigegs- ‘86@9'19?‘\6%@%8?’%(??&1 9RAEPTGlat  sin 15- Dehdr 0-
17-phenyl - 18,19, 20-trinor-Derivat ist. 32 EP :0 364 417: Bl
111 32, Verfahren nach An @gruch 23, dadurch gekennzel chnet’, daB das -
Prost agl andi nderivat ein- 47P-P. hepyl - N _ B~PGFZ -al kyI ester it
'1-10 Kohl enst of f at onen ! st. \ Y, V¢ en_gac nsp’ruch 23, dadurc_'h:- SR
gekennzel ohnet, daB das Pr - .' 175, (R 17-..5. . ol :
pheny{ - 18i 19, 20-tri nor - PG hl enstoffa_tomen |st 234,
Ver fahren nach Anspruch 23, ¥da _ -daB das o
Prost agl andi nderivat' ein. £3, 14- '
Di hydr o- 17- phenyl - 18, 19, 20t ri nor-PGF@HaI kyl esger mit s 10 S
Kohl enst of fatomen ist.' 10 ' 35. -Verfahren nach Anspruch 23, dadurch
"'gekeﬁmzel chnet, daB dcas Prostagl andi nderivat" ei n 16- Phenyl - R -
17,18, 19, 20- tetranor-PGFZ -al kyl ester mt 1-10 Kohl enstoffatorren--'-st 36"-'
-VerWahr en wodt R Wesserstoft H\I@BgaMhMMﬁ Y dvassarstall alegsn., Triflucametyd,” Niedrigalkyl oder
Pr ost agl arirdrighlicinedsutst,Y Nigdripgliethbedeutatapdarg, 20-t ri nor - PGE2- al kyl-ester mit
1- 10 Kohl enstoffatonmen ist. 15 37. Verfahren nach Anspr.uch’ 23 dadurch
gek zel chnet, daB das Prostagl andi nge-wat. ei n 18- Phenyl - '
19, 20-di nor-PGFZ4 al kylester mt 1-10/A st of f at onen |st 38 Verfahren
nach Anspruch 23, dadurch gekennze ; _Zas Prostagl andl nderlvat G n.
19- Phenyl - - 20 20- nor - PGF2, - al Kyl es! "Mt 1-10 Kohl enst.offiat onen
ist. ,39. Verfahren nach ei nem der Ansprache 22. bi 5./38, dadurch
gekennzel chnet, . daB der' Ester deos Prostagl andi nderi vats: der

| SOpr opy!| G8kdilet, ¥in Z Wasédstoft/BalogH, %tmmhbﬁw%aardﬁmu&m&wu %ha.tﬁuﬁal.. 8039,
“dadur ch.  opdgenRge eI lder ALRSHGr&on M4SN, R bt MSgas] adkiwesEsihe/ Weflenfisla 30 .20 .
betragt. 4%bdeude idfoaiderss BaelketAnspr uch 40, dadurch gekennzel _chnetl_:__ -daB'die

I\/Eng@o desnd Biﬁasdpaigamaebmdemrmmn Trﬂﬂ:ﬂ mutmgarhertvraggacht 3 T
O . b e e e e ST
L. 3. Verfahren nach Anspruchg22 dadurch quenqzelehnet,ﬁasdaeﬁreataglaﬂdmdeﬂvqt"in Est
30 Revendlicatlons Revendl oatl ons pour |es Etats contractant-s - .sulvants AT
BEX /CH, 24 srfahymm, nactBeingmder |Ansprijchp 2\und 23rdaduch gekennzelghnpt, HafR ping K uwt %tér i V6,
1 h6r 8peut |K8l]'e'rﬁ~9ﬁ%t°'a‘i!‘t'$tf et phyS| ol ogi quenent; “accept abl &= ;de prostagr andl re~

- 35 PGA, PGB, PGE o da | equel | a chal he one %‘arGEond I la
f or mul %5 (‘Vfgjhren nach Ansprucl( gﬁ)dadurch gekerﬂ-ﬁigh%)dal D eine Kette it 2 ohlenstoffatomen

.__f_;!;. i

" ‘ap  26. Verfahren nach Anspruch 25, dadurch gekennzelchnet, da8 D sine Kette mit S.Kohl,anstof_fatoqien ist.

27. Vertahren nach einem der Anspriiche 22 bis 26, dadurch gekennzeichnet, dag B eme'Emfachbmdung'_- '
oder eine Doppelbindung ist, und C1s eine Carbonylgruppe ist oder mit (R)-OH oder (S)-OH substutmert-

ist.
' . o _
28. Verfahren nach einem der Anspriiche 22 bis 27, dadurch gekennzeichnet, da8 Rz e_ine.Phenngm_pp_e
_ ist, die unsubstituiert ist oder mindestens einen Substituenten, ausgewZhit aus Gi-Cs-Alkylgruppen, Cs-
C+-Alkoxygruppen,. Trifluormethylgruppen, Ci-Cs-aliphatischen Acylammogruppen, Nltrogruppen, Halo-
genatomen oder siner Phenylgrupps, besitzt.
50 :
29. Verfahren nach Anspruch 27, dadurch gekennzeichnet, daB das Prostaglandmderlvat ein" 17-Phenyl-
' 18,19, 20-tnnor-Der|vat ist. : L SN
30. Verfahren nach Anspruch 29, dadurch gekennzeichnet, :da8- das Prostaglandinderivat eln'-'-13-'14—._ S
. 65 Dlhydro-17-phenyl-18 19,20-frinor-Derivat ist. o o

- 81.- Verfahren nach’ Anspruch 29, dadurch gekennzelchnet, daB das Prostaglandmdenvat emlS-Dehydro-.:': DR
17-phenyl-18,19, 20-trmor-Denvat ist. . . S e
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G . B, C ' - D - R2 40 dans laquelle C repr6sente un
atome de carbone (la nunero est inscrit entre parentheses), B| ﬂmﬂﬂ““ﬁ"lﬂ"l"l
une l'i ai son sinple, une double | igpoeassawBoe triple |iaison,

reprdsente une chathe ayant 1 a 10 atonmes de carbone, facul tatlverrent
‘interronpue par des hdtdro-atonmes 0, S ou N, |les substituants sur-chaque -~ -

‘at onme de 32aYasieien oach Ansneuehi23i dadereh ﬂé‘eﬂﬂze!ﬁl?getgﬂﬁﬁm Erogipglgndiaderiyat %Hf@?@hce
des grou pes‘ﬂdlgl€91'@°"r'?ﬁ'=eﬂ"‘éh?t§' "@!S/‘am Kohlepstoffgtomeryiftes. de car bone, g oupe.

carbonyl e et un groupe rox R2 represente |) -
honyl o g% Vegiaror pge B 58 o3 %staaﬁ"%'ﬁsée i E%Wﬁ

gnt pg geg E;?’B%é%‘%ﬁ%&n%%;v Rte"d‘“t 1?@%%282{%@ oxy en C,.:A 04 desOIi SI
oo P e o holorh? Tubl hisine55. SLOHR SR ARl 'aapwaa &f1atGn "
d

uﬁsgrgtrjge hB'P‘@Jmé{:ﬁc i qué élromatfliﬁSFE kﬁgﬁ#‘EyHOK Bg%f@r{gg '?jé}?i I e’ cycl e?I | %el

que | &5 Gk OUDERor fach Anspru @ana‘aL@h gbﬂ&)%h& dddYdab @I‘dsﬂblﬁ}ﬂmdérnétwmeﬁﬁ

oxazol'e; "A {1395 So-4RiBRPEISSalklRkleNAr 1-9E KoRnRGERA%Y PCE Substi tues en
position 11, repondant A ITa fornuie 33 ~ "1 11111 111111 1i 1 11 EP0" 364

417 Bl Cass. VerfahrM nach Anspruch 23, dadurch gekennzeichnet, das das Prostaglandinderﬁat@mlﬁ-l{lﬂli\ﬁ-_'_'

| aquel l e R faaqszze-fraat-mﬂz-ahyieht@gmnetomohlemtogsmqnestaI kyle inferieur.; X =~
represente. |'hydrogbne, un groupe hal ogéno, trifl uoronbt hyl e, al kyte. = o o
i nf:gf i eurd7.oVeriabriro Rach iAnémuch £3r dadursh gelisnazelahnet, daf dgs di’(q%glwdlowfeaﬁw tﬁ-l?heow ou..

i s -dans | eqlfR0-dnor-R@r.Sallcrester mit. wwK@@eﬁéfatomqn koupe hal ogeno, - m-t hyI e C
nbt hoxy ou trifluoronethyle.; et les |ignes ondul 6es representent - o 5
conf i'gur 21 Viifabrem pach Anspiueh 23edadprole QQ'E?@"Z#‘ES‘PS"qB“BlH‘Fé Pqu’@ﬂﬂ'dﬁ‘ﬂ?fﬁfté'?? Phe"'y"
représ®nt e ?Q?P%Bﬁfzr Q’b\f"’éf"f 6‘H1d° Kphlepsioffatomep if-esent e | a configurati-on polir-.

o aucore i A O '@hs‘;ggﬁ% TS A, P O
a ue

revendi catloﬂ g'a" e g edotrl vd de prostagl andine- ‘est un.. ester 30

3. U '% i %gt Vé?ﬂhrgr't“n &némém Bee OQQ Uﬁ QeﬁaJuﬁcKeﬂmbﬁﬁLlhm dasEdie aﬂenﬂisaaé

I aquel P&& ﬁiﬂée%vat%‘%@ tayan ‘a 8 atomes -de carbone.
Uilisation su vant l'a revendi cat | on 3, dans | aquel . e . D repr~sente une '

chaTne' awaN{eridhren 5acﬁtAQ§Bﬂﬁah de, da&ll'Ch gekémileriRt, dSB did Mbrge Biasd. P@ﬁaglddd:ﬂﬁﬂiatd 10~
revendi cat i ggbeagdans | aquel le Dr epr esente une chal he ayant 3 t-'erres de '
car: bong. . L RO
R Revendlcatlons ' ' s
Revendlcatlons pour les Etats contractants suivants : AT, BE, CH DE FR, GB, IT }LI-:'

40

A | ,' .1._ Utilisation d'un dérivé, thérapeutiquement actif et physmloglquement acceptable
.Y s  PGA, PGB, PGE ou PGF, dans lequel la cha'me oméga répond 2 la formule :

(13) (14)  (15-24) |
~ c B c - D - Ry

_dans laquelle : o :
C représente un atome de carbone (le numéro est mscnt entre parenthéses), ' '
B représente une liaison simple, une double liaison ou une triple liaison,
45 D représente une chaine ayant 1 & 10 atomes de carbone, facultativement mterrompue par des
' hétéro-atomes O, S ou N, les substituants sur chaque atome de carbone étant choisis entre H; des
groupes alkyle, de préférence des groupes alkyle inférisurs ayant 145 atomes de carborie, un’ groupe'
carbonyle et un groupe hydroxyle, . T
Rz représente :
50 (i) un groupe phényle qui est non substitué ou qui posséde au moins un substltuant chOISI entre des
groupes alkyle ‘en C; .4 Cs, des groupes .alkoxy en Gi-a Cs, des. groupes trifluorométhyle, -des
“groupes acylamino aliphatiques en Ci & Cs, des groupes mtro, des atomes d'halogénes et un
‘groupe phényle ; ou -
(i) un groupe hétérocyclique aromatique ayant 5 ou 6 atomes dans le cycle. tel que les groupes_. o
55 thiazole, imidazole, pyrrolidine, thiophéne et oxazole ; _ 5
a I‘exclusmn des dérivés de 16-phénoxy-PGE substltues en posmon 11 répondant é la._fo i 'ule ;




40" 6, UWilisation suivant Fune quel conque des revendi cat o 1 5, dans
l'aquelle B represente une |iaison sinple ou une double Iiai. son Imﬂm ”IIII " IIII
~Tepresente un groupe carbonyle wmﬂvmtltw avec un groupe L Ot :
(8)-OH 7. Uilisation suivant |'une quel conque des revendications 1 a 6,

dans | aquelle R2 represente un groupe 45 phényl e qui- est non- substitu6

OuU qui porte au nDins un gubstituant choi si entre groupes al kyl e‘en C.
‘a C5, des groupes al koxy C A C4, des gr e oronﬁt her des -

‘groupes acyl am no al i phati gues-'e des groupes nitro, des’ at ones
_d hal ogenes ou un groupe p a’ Ui Il saHI ORTR ui vant la revendication .

_ _ . I d~riv6e & fonction 50
-17 ph~nyl-1 8,19, 20-trinor 39. i 3Ati o Ia revendi cation’ 8, dans”
llaquelle le d~riv6e de pros%agl and| ne -est un d Dy “fonction. 15- ddshydro 1
7-phdnyl -1 8,19, 20-trinor bdu un déri W8Hh fonctiXn 13 14- di hydro-1 -
- phonyl 18,19, 20-trinor. 5s5 10. Utilisation suivant l.a revendi catl on’ 9
dans ‘Iaquel le le ddrive de prostaglandine est un d riv: a fonction- -
+ 13, 14- di hygrOnd.éndR Géprdsantd riydrogdie tdul uAQfroupl® alldfiintehiéar ; Weﬁﬂsnteﬁﬂydrogéﬁuﬁ)364
417 Bl groupe halogéno, trifluorométhyle, alkyle infériéur ou lalkoxy Widrielir ;1M reprékentel thagroupa atkyle vant
l.a revendiyg&elia 9, dans | aquelle |a prostaglandine est un derive a

fonctd on 15- deshydro 17- ph~nyl - 18, 19, 20-tri nor de PGA, PGE ou PGF. 12.
Util j sation suivant |a revendication gns | aquelle | e derlvd de o
prast agl andi ne est un ester d'al kyle/g Cli Cl0 de = "
13, 14-di hydro-17- phenyl - 18, 19, 2Q- S2-713. Ut|||sat|on sU|vant l-a
revendlcatlon 2, dans laquelle |e detl g prostagl andi ne est un ester
d dkyle en G a Ao de 15- d6shydr o- 1¥ph8nyl - 18, 19, 20-tri nor-PG F2. le
14, Wilisation suivant Ia revendlcatlon 2 dans IaqueIIe Ie d&r|v4 de

pr ost agl andi ne est un est
] I nt Sthox tnfluorométh le.;. ot [
3;;;1;;3%:& F%t i gm:;tf :ﬁ;se»tt vy RN

% bl % and| ne set un ester
d'-al Ryl e eff o]’t.nr ? éﬁw logigu dejsgnég(au irﬁdeﬁ‘t@ﬁt cﬁ %aeome dfde -
16. Utili s@f, a reven |cat| on 5 dans | aquel e ddri v6 de .
prostagl andi ne est un ester d' al kyI e en C a CI o de - - '

... sl;w 17. Utilisation suivant |a revendication 2j “dans - Iaquel le.le
derl V; de piissstragivamndindlqueBbnqus desSibvendifyionsolr ot 220ans laqudlia Dareﬂéﬁnueme cha‘ihe B
16- ph6ny| - dydnt 29, Sl Aordd-doGhrbameor - PGF2. 18. Utilisation suivant la. =~ 7 = 70

revendlcatlon 2, dans laquelle le derive de prostaglandine est; un
est er' d4al Wkaeoresuh@\t I#\ rZinstiogition 137 dpyisclanpplie 1D Sprsenteounerghai ayaE2 2 8 alomes_ d°

28’35 19. dghbhe.sation suivant |a revendication 2, dans | aquelle: I e derl ve
de prost agl andi ne est un ester d' alkyle on_G
18- phenyi - Utiisation gyivast lapieyepdicaign 4ydans; lagypfeoR 'gtt?%‘ﬁt""? £hatus, aveat 2 A9mes d
dans Iaque‘FaF'@"?d d ~ri v6 de pr ostagl and| ne est un ester dalkyle en" G a C-o:

20 0 iokeloR A %! a5 e B repiBEorfl ik GBS
con revendlc o d represen

des r"@vre&hd%‘tﬁ' ﬂt'?rbﬁlgva tz'ublgfhggh gqé 9% t‘ jjbaghtr&hylgl ﬁiﬂ ué Qfac un groupe

u {
prostagl anm_ﬁ o une n, ester isop ro 9

7. Utilisation suivant I'une quelconque des revendications 1 & 6, dans laquelle’ Rz représente un groupe
45 phényle qui est non substitué ou qui porte au moins un substituant choisi entre des groupes alkyle en
C: A Cs, des groupes alkoxy en Ci & Cs, des groupes tnﬂuorométhyle, des’ groupes acylamirio
aliphatiques en C1 & Cs, des groupes niiro, des atomes d'halogénes ou un groupe phényls.

) 8.. Utilisation suivant la revendication 6, dans laquelle le dérivé de prostaglandine est un dénvé é fonctlon
50 17-phényl-18,19,20-trinor. _

9. Utilisation suivant la revendication 8, dans laquelle le dérivé de prostaglandlne est un dénvé y fonchon ._
15-déshydro-17-phényl-18,19,20-trinor ou un dérivé 2 fonction 13, 14-d|hydro-1 7-phényl-18 19, 20-trmor

| 55 10. Utilisation suivant la revendication 9, dans laquelle le dérlvé de- prostaglandme est un dénvé a fonctlon |
13,14-dihydro-17-phényl-18,19, 20-trmor de PGA, PGE ou PGF p .
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—_—

|| | iirrrmrrm ’

., de : 23. Ester |sorgmyg4mﬂ _ o
135- di shydro- 17- ph~nyl - 18, 19, 20-tr | nor- PGF2. 24. Ester |sopropyl [ que do

13,1 4-di hydro-1 7-phenyl-1 8,1 9,20-trinor-PGA2. 40 25. Ester:
‘i sopr opy M- d{ilisatin suéya Henwendl@l@log ddans)rlaqwza prostagiandifie; petrunj dduips érfgﬂchalputﬁ-de L
19- ph6ény| - Zgshygrp-1 yk 181230't"mﬁﬁ8§6tﬁfiﬁpuc?ﬁﬁt al nol ogi que destin6e au
traitement topique du glauconme ou' 'de |'hypertension. 45 .- oculaire;, qur
conpr end 'ﬁrﬂé"' EP&rﬂ“W‘E"B la ’a""é‘i"‘Fa@?" %réia'rsé%ﬂsre'leu "bﬁé%d? amﬁi‘g@i‘%‘{‘%?f“ imester Skaliyaphe
d' un' Sd~raf & lF%ﬂ)%lff‘f"??{ﬂ@ri‘er?f‘é"&k?rw2%?'"%ﬁ?§4°ol ogl querrent accept abl'e,. de

prost agl qjtl hon%ﬁ‘ivant rbven |cat|on 2 I3ans laq(aal dgngéj Se pro&ag?an | nest gn es er d ﬁ(ele en '

l-a formul %S
' ‘Ci'a %o de 15-déshyero- 7-phény1-18,19,20~ nor%GFa.

(15-24) C : R2 dans | aquel lLe 56

C r epres Nt Rinddion QL Iaq'gveﬁt%alaﬁnf dbrls9a Hrm lio baa&agrau&nees& L@emrd%rrprg *aﬁes)

B repr-~sentg éumg:dgr,ﬂmdéhm El-1818 2610HE iarson” ou une triple-liarson,
D repr6sente une chai he ayant 1 & 10 atorres de carbone, .interronpue .

facul t at 45/ @sationaiarel &S’e@ﬂ&rédﬁ@r B laaiERsqublie 16906 B plbﬁfglaﬁﬂimﬁét hM@éﬁr%’a&HB en. -
chaque at on® ad®, dsw.mmneprﬁhﬁ.nem;imthﬁ,hsegptre H, -des .35 EP 0.364 417:B1~ "
ST l:).1lc -1 groupes al kyl e, de preference des
L gr cupes 8. k;rhsetnonrsimam we\andlgmm 2 dars ladoeliatieddisé deprdaadmadisa ostinn giteidakylo on L
carbonyl e aho ge dTpEnyH1BlIL205tier-PGE..-r epresente (i) un groupe ph~nyle qui
est non substltue ou qui possbde au noins un substituant choisl- eritre-des-
.5 . 7. Uglisglignesyivart jayrpyendigation 2, gangdaquejiede M®go§¢q@ww gqt;,urggstg; diglkyle-gais-.:
gr OUD&s. trq'fél‘Elaf’?)h%?‘ﬁy!r'@PW"'@?"’G‘EHB‘B@F%WI amino al i phat i ques en G a C3,

des gro tro atorres d hal o nes et unr -grou i
o oupe ﬁﬁ%%ﬂg %";r;r@hé X ggé & et dy Aremafes I a%de’kﬂ%er ue
I es groupes. Pge "‘f frolidine, thiophene et oxazol e...10

al el 'rﬂrgamo%%u&mq . a.&rrén 59943‘15@% 85 bY8ind o2 P D BYES

subst Itu ?ﬂ 50-dinor-P
.15 HH dans Iaque e repr sente 1" hydr ogbne ou un groupe.: alkyle

i nferi ‘eUso, ;utiRsalicRuRsE Bl reveRdiielénSs RRG. I&hub“a 106N 8o PradtaliERARe est U Bétér%wsfenyl e
al kyl e i nf ay,ixasip 48 to-gHsked-nériPGey] eur ; repr esente un. gr 0| pe a y',_
i nf erisggur ou 25 30 o ' '

_ rret hyl e, rrmdstaglyndma estrl'raétbrusopmnsﬁwayl e., et.

' 1, /, 22. Ester isopropylique de 13 14-drhydro-1 7-phényl-18 19 20-trmor-PGFg,
o 38
23. Ester isopropylique de 15-déshydro-17-phényl-18,19 20-tr|nor-PGF2.

_ \« 24. Ester isopropylique de 13,14-dihydro-1 7-phény|-18 19 20-tnnor-PGAz
. 40 28. Ester isopropylique de 18-phényl-19,20-dinor-PGFa,.

" 26. Ester isopropylique de 19-phényl-20-nor-PGFa,..

'27. Composition ophtaimologique destinée au .traitement topique du: glaucome. ou ‘de . I'hypertension . . ... . ...
45 oculaire, qui comprend une quantité, 3 effet de réduction de la pression .intraoculaire, d'un dérivé,
-thérapeutiquement actif et physiologiquement acceptable, de prostaglandine PGA PGB PGE ou PGF :
dans lequel la cha‘r‘ne oméga répond & la formule :

50 (13) (14) (.15+24). -
c B c - D - 'Ry .
dans laquelle
56 . G représente un atome de carbone (le numéro est indiqué entre. parenthéses),

B représente une liaison simple, une double Ilalson ou une triple liaison, . . :
D représente une.chaie ayant 1 & 10 atomes de carbone, interrompue’ facultatrvement par dos =
hétéro-atomes O, S ou N; les substituants sur chaque atome de. carbone étant. chplsrs _en_tre H;"des:
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hes Irgnes ondul ees representent |a configuration a QU , sous
['orsqu’ une ligne ondule reprdsente |la configuration a, PI autr m‘mgm"m’
1a configuration ,. ' ' 35 EP 0 368a9sBYN vehicul e opht al nol ogl gue
conpati bl e. 28. Conposition ophtal nol ogi que.sui vant Fa réevendi-cation. 27,
dans laquelle | e derive de prostagi andine est |° ester |sopropyllque de 3[
13, 14- di hgreupes dlk¥le) HE prgiérend, @99@0pqsralkvlgnﬁéﬁmavam4!(ﬁ52@nemwgm¢ Hrogioupe .
opht al ol egfoadestyniowapr hdwxyiey endi cat | on 27 dans- | aqueI I ey I e der iv de -
pr ost agl andPaEerEsentas est er |soprop ' AT
' 15- deshydr d? 4797pvRephfyipguhest noy_ swﬁ" BP" msédeae majng a&srtraewholsf eritrs: des

“opht &l mol B%* iy, o1 205 G BrgyRes ke on7C: %1 dﬂs $9- {dflyo "QE‘I"P %esd

BP ost agI aﬁ st%ciyrapmgsafr@ahqmg%m % E S ag)upes , des’ atomes d"‘h? nes élt un e

13, 14-di h G?Z

opht al ' | 3(’) u) un rou e fe ﬁyyolsgur?egfomgh f\ %{ 5 o& atog\aa grrs le uéﬁ?% Ique %e Igrou%es de
| < -] | ‘ |

EEO?BR?glg,:pEQ%MX n-t; segﬁhg%-t ri noé"%@ldgyaéf Coderrpwopsh F'I°I“6I’IG%B tht gTés eIn c? ols tcfae

sui vant | a revendication 27, dans laquelle | e deriv4d de. prostaglandlne east
60 | " ester |sopropyI|@ue de 17- phenyl 18, 19, 20 rrnor-PGFZ .33,

“Conposi tion ophtal nol ogl g 5 sw ant w des revend| Cat | ons 27
S \/d# r ost. agI andi ne. 55 ..34. _

b. 3Ls contenriant 0,1 .30
|Hant Ia rev grFeat i on 32 - contenant 1 ‘a - 10_"'f

OoIrposi tion ophtal nol ogiq
&
QLT

Lgdu ddriv de prostgan- : SR
c L M S Revendi cati ofis pour | e5 Et ats A actants’ sulvants ES GR. e

*1. Uilisation d‘ un deri Ve, thrapeLQHquemantXact i f et physiol ogi quenent - - - o
ac\be‘éﬁ)t abl e, - : de. prostagl andi ne. . PGA PGB," PGE ou PGF dans l-oquel Ia s

chai ne o are
ﬂs laque? le R represente I'h rogkne ou un grogpe aI ] mféneur g( %f en I‘ @'Pqéée,

B

repr esent; :lﬁ;ﬁrhé‘lf’%éﬁﬁ‘ Ylvorempty ?Iea'k('f’é"f?{ﬁ?re?“oa"‘@ﬁ inféer HUER ?'I’%u'bgrr‘"é%tﬂﬁ es)
B r%Prese e Ufe i ai son sinpl e, une double |iaison ou une trlple |arson
' ... Drepr~sente une chal he ayant-1 a 10 atones de car bone;
facul tati venent i nterronpue par des ] hetero-atomes.0, S ou N, ..les. )
“substituants sur chaque atone:, de—ea Znt choi sis. entre 2 H, - K T
~groupes al kyl-e, de pref 6rence des gr “al'kyl e ‘I nfdrieurs ayan 1t
- atorgs-de carbone, :.un groupe carbonyl'e et un groupe hydroxyle--'--
'-_reprGSente (i) un- groupe ph~nyl e qui -est non substitue ot qul- possbﬁe-au
mai NS un danbBbiellel 2mépréshrod Biydegine,andesiptalogéno, méthyje, méposy. @jtkfjdp@méhylé:, ota . C5,'..j_
- des gr oupeslignbk ondyléenreéseate@da cerdigurgiion epuss, tsousfréwmtlwﬂu@me figme ¢ pes:...
acyy ami_noeerPseplada gopliguestiony, Gjutrp rep@sontids configatiossini t.r o, des at, __o'

d*-hab oganes danstun yéhicyleepisaimplpgiqupment corppptible. DTS

- 28, Composmon ophtalmologique suivant la revendication 27 dans laguelle le dérnvé de prostaglandme est
I'ester |sopropyquue de 13, 14—d|hydro- 7-phényl-18,19 20-trmor-PGF2, S S

\
. 40 29, Composrtlon ophtalmologlque sulvant la revendication 27, dans laquelle lo dérrvé de prostaglandlne est '
l'ester isopropylique de 15-déshydro-17-phényl-18,19,20-trinor-PGFz,.

- 30. Composrtron ophtalmologique suivant la revendication 27, dans Iaquelle le dérivé de prostaglandme est-
I'ester isopropylique de 13,14-dihydro-1 7-phényl-18 19,20-trinor-PGA;. .

- 31. Composition ophtalmologique suivant la revendication 27, dans laquelle le dérivé de prostaglandine est" e
I'ester isopropylique de 15-(R)-17-phényl-18,19,20-trinor-PGFz,. '

+-82. Composition ophtalmologique suivant la revendication 27; dans Iaquelle le dérivé. de prostagIandme est'
60 l'ester isopropylique de 17-phényl-18, 19 ,20-trinor-PGFa.: : .

33. Comiposition ophtalmologique suivant f'une quelconque des revendications 27 é 31 contenant 0.1 é_ ,30 ' -
. ug du dérivé de prostaglandine. . . L T

. -85 84, Composltron ophtalmologrque survant Ia revendication 32; contenant 1 é 10 u.g du dénvé d ' pro
: .dine. . :
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| {i.i) un groupe h6terocyclique aromathue ayant 5 ou 6 at ones
~tel que les groupes t hi azol e, im dazole, pyrrolidine, thi ophel Eimmlmﬁ mmll
25 & | ' excl usion de: derlepsomﬂn@ph oxy PGE

“position 11, r~pondant & Ja fornule 0 T O
30 S P
S Mendlcatlons pour les Etats contractants sulvants: ES,GR .= . - - O e
T ;0. 00;\ -~ " dans

‘I aquel | e RUP'eatoascLim ¢riyé, Hmpegisvament aq o ?'uﬂﬂ@c-qypm écqenia@P I %Prostagmdine
“repr esent e PPARSE Bb Ak PGTsarylequel la chaing prpgscrend &éﬂﬁ'“etrlfluororreth"f' |
al-kyl & inf~rieur ou al koxy inferieur; Y represente un groupe al kyl € 40
inferieur ou 46 (15-24) . X dans quuel
represente |’ hydrogene u?] groupé h&l og~no, rmlt hyl eJ rret hoxy ou:r o
“trifluoronethyle. | esCl i gn&s ondup6es repr ~s&at ent ) a.

configuration a ou pe sous reserve quo, |orsqu'une: ligne ondul ~e R
repreésent eghd ifoabi guration a, |"autre represento |a conflguratlon b, pout”

“la preparati agif Qréwﬁ% nﬁ%f&?@%e%br@&he%h&rﬁér&"@ét%fq%ﬁrg §r&dtﬂbs&) au‘trai terrent dU |
~gl'aucome oudedreprésiidinb Rdioh SiMpRCHe Abub. lialdén oudine tple llikisoal 10N suivant Ia
revendi cat i orp leprédénis uleachue byaat € 2di0rdonfbs @8 cabem! fag.htaﬁvdmm irffompiid ﬁdrees :
Ui i sat | oRétéraiatemad O] 'SLoDEN, Qescdubangnte sctahadque \aendi deadaibonts étdnt @hoishs ertlants des...
| aguiel | e Dgroegms elb@ntde prifirenc) desrgroupysoatitylo2nférietrs ayantit 3 Sciemes té canimne, 3in groupeEP 0
364 417 Blcabonieiet nsmmeupe hydsaxiieant | a revendi cation 3, dans Iaquel le D "~ T
‘represent e urfe refiésente ayant 2. '5 atones de car bone. 5. Utili sation sui vant e
l'a revendi caf)iupgrogpe w&w ‘HL& @Pn elbfytqé odlRepRdde araoins i sHistiygnd ghoisbentre des. - ¢ T

atorn®s. do . groypes alkyle on Gy % %’%91‘31 BhCsdi Qﬁaﬁ?s groyngs i 'H%P'E%Wdﬁléeﬁes
revend| cati OQ{gqus E"%am"ﬂ’aﬂ'ghﬁ“%t‘i?ﬁéf'l% cr”"efﬁsc%@‘“?f’% nifioyedep jalpmes, 'EP?P,S'P% "ot une-
‘doubl e |iai sgf sente un RE .S nsyéﬂ] st lsub titue aveé
. gr upe th{;z.:’::f; @ge 3 '§Z ERPRtr B8R oliie e et "
~quel cgnque. dégy g, éays soaL%e- st BIEbRo R, fegmdsfgwemm gr oupe
ph~nyl'e qui est non su Stl poss au nolns u sti1tuant: ch0|sl

entre: des groupes. al kyle en Cl a Cs des groupes al koxy -en G . a ‘C4, des
groupes trifluoromthyle, g@es: groupes acylam .n.o ali hathues en: Cl h C3

des groupes nitro, des ato es d' hal -ogenes: ou, 6@@ henyl @....0 <,y w8 -
Wilimation suivant |a revefeig ?b& a8 | aquel le le ddri v6 de I
prost agl andi ne est un deri ' 8, 19, 20- t.r.i nor: 9 :
“Utilisation suivant |a reve

U ein U aueN e le. . dr--l-v6'de~"-"'
“prostagl andi ne est un dri vA74A f¥fcti ofi o- OR ‘. — e i
(i 5 @6shydro- 17- phényl - 18, 1 20-trinor a}g un der .-& fOﬂCtIOn::..'-.:..'_._'l_.i...._

13, 14%di hydr o- 117- phényl - 18, 19, 20. - tri X
dans laquelle R représente I'hydrog2ne ou un groupe alkyle inférieur ; X repréeente I'hydrogéne,' un
N groupe halogéno, trifluorométhyle, alkyle inférieur ou alkoxy mféneur Y. représente un groupe. alkyle '
T .40 inférieur ou o . _
. 45 Z

_ dans lequel Z représents I'hydrogéne, un groupe halogéno, méthyle, méthoxy ou trifluorométhyle ; et
80 _les lignes ondulées représentent la configuration « ou g8, sous réserve que,. lorsqu une: ligne ondulée
- représents la configuration a, l'autre représente la configuration 8, - :
- pour la préparation d'une composntuon ophtalmologlque destmée au traltement du glaucome ou de
' .I'hypertensnon oculaire. s

55 2 Utullsatlon suivant la revendication 1, dans Iaquelle Ie dérivé de prostaglandme est un ester

3. Utilisation suivant I'une quelconque des revendications 1 et 2 dans Iaquelle D représente une chalne o
ayant23 8 atomes de carbone. :
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_. prostagl andi ne est un ddriv41l fonction ' : Bm"m""',””"’ :
13, 14-di hydr o- 17- phenyl - 18, 19, EPot364 397 Bile PGA PGE ou PGF 2%
“Utilisation suivant |la revendication 9. dans I aquel | e 1a prostaglandi ne est
un derive & fonction 15- deshydro-1 7-phnyl-1 8,1 9,20-trinor de PGAI P6E " .
ou PGH#: Utjlisatio: m\fagta'eIre'ﬁn@,qat'qnaﬁatdansdaqueﬂp&mmm@wezchammnl %tqtfeweesl-cb der IRV
de proste#floahdi ne est un eater d'alkyle:en G a GO de - -
13, 14-di hydro- 17- phdnyl - 18, 19, 20-t ri nor - PGF2 30 13.: UtlllsatIOﬁ Suj vant
~Ia re\?enH‘I/EaéIP’I SI‘I"aZt 'adé d'F%I'EI'E:éI Pgns| laquglie, PJBP’E%"‘Br‘IﬂthHEI‘%ﬁ%ﬁ"hé Aes 8. eat
dik§l'e efE4®> C o de 15- d63hydro 17 ph~nyl - 18, 19 20-tri.nor- PGEZ;,"
..... ndlca Ion

-...;;a%ugl Ij ! ﬁlsatngt SUlva S i ue?‘coﬂqﬁe (des +]§ven |c§§nn 37 ars:”‘no %@ubﬁh §%[:EUFTegIz|;:2::n

Suiyant a reve |cat|on 2, dans Iaquel I e | e -d6riv6 de prostaglandi e est. Y

un e5'[76‘r Utfsalibk ¥liantG%ine &delcBndue QedlRvehaicdtBis 111 Bpmgﬂquehgﬂ}%pmeﬁté hﬁ‘%uda GF25. .
40 16.  plshyid &§RektQibn SubsH@ du dubpdssids A imomé P BubdiitusFBdhbisil At @ds! dPoubés di§lel Ve de e
prost agl éndj BecsLads i6upes bikdxy @n T kY., @8s Glougds Gfior6lRSthyle, des groupes acylamino. - ...
17- phenydlipiaiqub9 e Or b IC, i8¢ grbtigie? bitro, Hds attwhdsl d‘t&ﬁﬁén@ﬂou&lnl graupé phéayls.evendi cat i on .
2, dans |aquelle |le dnrivé de prostagl andi ne est un.ester .d'al kyI éen.G-
C}o dé 1Biligiiensguivaitia fe@enii0ati20 61 dans aauvlie PGB do HRstagandige iebtiug Ve A fmgtltmant I
‘r€vendi cttphémy-28,19qinot. aquel | e |'s ddriv6e de prostagl andine est -un ester o
dlal kyle en C, & Cl10 de 17-ph~nyl -18, 19, 20-tri nor-PGE2. 19: Ui sation e
sui yarft Vilisatien, efvantda revepgication aams logugliR-lo drve slo gepsiagiendine o uB Sbrivé Rdonelioe est

uh"“@st er‘sdﬂéa‘tVES?r‘é'PB?I‘Yb@192""""?5°“é!" é‘i’t!é aéongtign 6%%?)'?”"?@7 H1PdRebigs. 20,

| pr ost Zg %ﬁ é_g%s@é\'f r eg\;%ltﬁior %Fg} g:G% ri%aﬂ 8 pagisaﬂgﬁe eset %értvgg fOﬂCthl’l.

19-phkny |sat|on SU|vant 'une quelconque des

S revgnq cgly s a2 ga | F L andi- Fle-». '
est qugsaﬁnﬁm\?:ag& ég E@gﬁﬁ o Pg:ﬂg 16 fﬁ" poil %&1}{'55'%%%% "é@'géi 417B
d . Procede de production d'une conposi tion. REN

_-_.opht alm:obmaﬂauawama Ienae.caun b dahd eeaana Ietoe.wéqtderdaugmda.u @SHTUR oot &Iakyle on..
| hyperte,n§cgrueqeuh.a;hydao-1mgm e8)aR0-tinor-rar,ange d' une quantite, A ef f et .:.de
reddction' de ia pression intraoculaire, d un ddriv, th6rapeut|quenent '

~acti f 1at Ugiikatien alivadti 4] teesteicstion @odaps atplelty ledierivprdesatoataglgIdmadstnm eEt@édf'aiB&Ehn‘ PC;E ou”

- _.PGF dan€: 3 6gudel15idéshydvaril Trphdoyid§49,208renBGR:..| a formul ei - 5 i L

(13 - ( 14) X 15 24)
C"\/‘ H4. Utilisation guivant la- revendication 2, dags IaqueIIe le dérivé de. mrosta@andme est un esgr d‘gkyle enx 10
‘daré | aqﬁ‘e@ 1w de 13,14-dihydro-17-phényi-18,19,20-trinor-PGA.. ' _ o _

310. Ltilisation sui vant |a revendication 9, dans | aquelle I e”","l

_ 15. Utilisation suwant la revendication 2, dans Iaquelle lo dérivé de prostaglandlne est un. ester d'alkyle en

. k\/ C1 & Cyo de 15-(R)-17-phényl-18,18,20-trinor-PGFy,. 3

40 16. Utilisation- suivant la revendication 2, dans laquelle le dérivé de prostaglandme eSt un ester d'alkyle en' -
C1 & Cio de 17-phényl-18,19,20-rinor-PGFz,. _ .

17. Utilisation suivant la revendication 2, dans laquelle le dérivé de prostaglandine est un ester d'aIker en
Ci a4 Ci1o de 16-phényl-17,18,19,20-tétranor-PGFa,. . .

18. Uiilisation suivant la revendication 2, dans laquelle le dérivé de prostaglandine est un ester d’aIker en
C1 & Cyo de 17-phényl-18,19,20-krinor-PGE-:.

" 19, Utilisation suivant la revendication 2, dans laquelle le dérivé de prostaglandme est un ‘gster- d'alker en"" T
B0 C1 & Cyo de 18-phényl-19,20-dinor-PGF,,.

+20. Utilisation suivant la revendication 2, dans laquells Is dérivé de prostaglandme est un ester d'aIkyle en._ .
" C1 & Gjo de 19-phényl-20-nor-PGFy,. S

55 21. Utilisation suivant I'une quelconque des revendlcatlons 12'3 20, ‘dans’ IaqueIIe I'ester du dénvé de__":".' B
. prostaglandine est ['ester |sopropyI|que




€ reps 6sent e un atone de carbone (le nunero est indiqu6 entré

parentheses),' B represente une |iaison sinple, une double- ImNH“@H“““IH"IIII”III
‘triple liaison, Drepresente une gphabbeapydint 1 a 10 atones. de carbone, *
'__facultatlverrent I nterronpue par des 15 hét ero-atomes 0, S owN les. ... -
.substituants sur chaque atone de carbone etant choisis entre H, " des groupes;
al kyl e, @ Rspoéficrecprediciipesi'une camposition|oRltbimolpgidue dpstindesaudipitame igamentiioptus duglowdmede
“car bone, urPugfi‘Q)U}YEG"t?a?'QSb aée eQOmB'f‘?"QjF dsu pélangp i ey quentitd - pffep ida gédyetion (de) laun
~groupe phergsé'%l‘ﬂ girerd) s therepmitiguament jactih e Rhissiclogioupinent acgeptablends presteant .~
“chol si_ ent rdadiagPSh PGB PGE%%%fpé@‘séqu‘i}l'aéhb"he 7oy repend dadomiidtipes &l koxy en”

C & 4, des groupos trifluoromthyie, des groupes acyl-ani-no™al i phat i ques
en ClL A Cs, des groupescfgjro, de§1@?omes dihsleggnes ot |e- groupes’
phényl e: ou Ci) un groupe’ het erocxc i que_aromati que ayant..5 ou 6.at.ones .

~dans e eycle, tel que Ies gPoupes t hi azol eP- i ni Fazol §2 pyrrol idine,
thiophgne et oxazole; 26 & |' exclusion de d6riv6s ‘de:16- phdnoxy P& -
substltues d;ps,g@gnetlon 11, de formule 0 e COOR
-30 0 Q C représente un atome de carbone (le numérodest indigué. eritre parenﬁ%), T X‘ - T 4 o

6 dans | aquel B @apht bt i IRiIBdnSsinhpld) Ml UG faisehl odliheiighitRisort| Ky | e.i nf drieur; X ...
represente | ' byeirésgits @ne UG QBNE 4180 AE@E0de Eatiohs, SaiiRurRmaNY iRtorramhpGY lplr des T
| nf er heur aétéed-diameg O,rd 6u Nelss sobstifuan@spsue sieaqiiccatoime: gé- Cathode Staktydheisikentre :H, des
intsrieur coroup8s ilyleddmpréfsmopaaies groaber elyle-miSrdues. dyﬁhy dr Dglmes, deu:arbgmourpwoupe
hat0g~no, raetagyiecot unBrobexhydroxyle; r i f | uor onbt hyl e’ et les lignes ondul es

repr~sentent Parepépdtegur ati on a ou ,, sous r~serve quo, lorsqu'une ligne . .~
ul 6e r epr & @heraure-phéryler qu gt PR Ehsiiué ‘P" o Perte quapn! Q&s‘@rﬂ‘?"?“éf‘ Gb?'ﬁ'i" |on L

'8 20 geoupesrelkylgrincty & Hesawﬂg’ﬁ g,P Senit2 & br%o

‘Sui vant Ia ré’ PﬂflaE’éﬁ"i"?f’na"E'?t‘q éﬁ%cl &Er s?’@“"&ﬁl?“’?fﬂ "b?s '3 "8‘?1%'?1@“@& un'-'

“ester. re\éengl ca ns 212s }O 2°§ '

dans quuel [ﬁ‘fglgf % F{é" ue ay ti a°f“°§ b °°¥° q*c'Fee :

- 25. Pr,oc~d4 sy, ente. une

-chabhepayant g'é{)é@ atorres g (H:g ﬁtﬁ%ﬁ%@%&%@fk%ﬁﬁﬁ .

¢ | 'm S 26. Proced6 sui vant Ia revend| cation 25, dans quuel D

.repr6sente une chathe ayant .3 atones de carbone... 27, .Procede..sui vantwl- une..
~quel conque. des revendi catioQ 22 a 26, dans u _C@Oﬁephsente une li.ai son,.
si npl @ ou une double Iiai sonYet_.@ I te un groupe car bonyl e ou. .

_bien. est’ substituO aveqc un H gr oupe (R)Hu (S) O—| .

"< “h

Om
e~
b

e 85
dans laquelle R représente I'hydrogéne ou un'groupe alkyle. inférieur ; X représente :l'hydrogér'ie, un
- groupe halogéno, trlfluorométhyle, alkyle inférieur. ou alkoxy inférieur ; Y- représente un groupe alkyle
p : inférisur ou
@ Z
- _
dans laquelle Z représente I'hydrogéne, un groupe halogéno, méthyle, méthoxy ou tnﬂuorométhyle ot
les lignes ‘ondulées représentent la configuration « ou 8, sous réserve que; Iorsqu une ligne ondulée-
_ représente la configuration «, I'autre représente la configuration 8,
60 et un véhicule ophtaimologiquement compatible.
23. ‘Procédé suivant la revendication 22, dans lequel le dérivé de proStaglandine est un est'er" -
. 24. Procédé suivant I'une quelconque des revendications 22 et. 23 dans lequel D représente une cha‘fne:._
&5 ayant 2 & 8 atomes de carbone. . L .

'25. Procédé suivant la revendication 24, dans lequel’ D represente une cha‘l‘ne ayant 2 é 5 atomes de_'-' )
carbone. - : T
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28. » Rroc6de suivant |'une quel conque .des.revendi cations 22 a: Zﬁlm

lequel” R2 représente: un gtoup. - ‘phenyl e qul est non: subst W”ﬂ’l’ ”’
_porte au noins un substituant- Chplosymamfgqe des groupes- al kyl e en: ,
des groupes al koxy en CG a C4, des groupes trifluoronet hyl.e, des groupes
-acyl.am no _ I 10 al i phatiques en C. a C3,: des:groupes: mtro desl_-._.
at ones 28 Pratég§ eviest le tevendicetion @p alaishequgi| Derepré@nte Brodetie ayni Yaloresidg carbone.. . |
revendi cation 27, dans |lequel |e derive de prostagl andi ne est | eder| v6 a-
f.onct or#?: 1'?'9°°ﬂﬁéw nt fung quelconc. desireuspdications 233 26ppans leagel i foprdeants) ype liaison -~ -
¥ evendi catiMelp o9 gine dotble’ 'laBEfUEII Cis foRIGSPRtY &N groupe,easPogyle gy Risp |°FFe‘“B§'t”é |2OC. ‘t!l‘rl Voo
& a fontlgﬂ“p"l(f‘) OH ou Q1. i hydr 0-17- phdnyl - 18, 19 20 trlnor, 31 Proc6d6

S

sui vant ertdl t|on 29. dans le ueI Ig ost | andi ne’ est un.-__.

_ s l a un 1] S e ; l graLp:

der.iv. 23' hé9 non Subs“ 3r %ﬁoﬂe " momF I Jaba. 'QEEP 1'7?6 t%ﬂ" &:edG
roupes

gg't gant £ ;?eas % eg 7253 14 s@%b.av‘i st un.
Pr OE JH@“ Sul vant n&'. cat | on CYI’]I‘I v6 de . o

_ -_pr OSt aQb APYPEdAe st 14 Fbv@h%fcﬁtfon g7, abdsYé ééelq’é“dén@ de prostag}andme est le. dé’rﬁé 3 fonctf%n(i} 0 dé
15- (R) - 17pHahans e, 0%inkR, 20- tri nor - P . -Proc~d6 suivant la

tevendi cation 23, dans lequol le dérivée do prala.d. etu etr daak~~e G &

- Clo e 3b3prbdsddlistiyeiit @-rdvingidationy2o; tighs 18ua0e Wérive @b pliciaFlandBO estI& dérivé @dedion

sutyant Imtmwmdﬂc-albénmns,mzo-dms | equel . le derive de prostaglandi ne est _

" un-esterud al kyle en"C. Cal0 de 16-phenyl-17, 18,19, 20-tetranor-PG2.: 36. 7
Pr oced@1.sBrosfdhsuivant legquenditationt 390 Aan Squel amgénveeqruerbst#qlﬁndm psy D, déﬂvé é fonctvon L e
prostagl atfadésleydeosti7-phenybtfy 18:20-iaprk y | e enh ‘'aCode ..
\pﬁer%l-ls 19, 20-tri nor - PGE2. . * |

rocédé suivant la-revendication 23, dans I%q,ael lw%%%gﬂsprg%qg@av;Me qsh““rWéﬂﬂt‘V@a% %n 23

"dans Iequ%F"’lq?ﬁﬁ’t“f’\ﬂe‘adgz?)t"ﬂ%'fpﬁg?andl ne est un ester d' aI kyle. en C; a CO de-‘:____
_:'18 phd | 519, .20-.di ed6 S ant_. e
23, gt PP Rl s o oSSRl UM 0

_-;Clo e 19-p 6ny| oced4 suivant |'une quel congue des ..

revendiggaplogns sa?anﬁa %enm 25 0fanEloaiel 8T ol 'prodBbibnithe 46 k608 AGhIRA A"
| " ester '§P§b¥%l%é1'3%—€nhy 17-ghany!-IH @%qm,o.smpéant une quel conque .des:”
revendi cations 22 & 39, dans quue |l a quantite de derive de pr ostagl andl ne -

est HOorEpr Paesde aivani 1a revéricstdh 128, dets 164ud! 18aBI0s mprosiabland?rrwaﬂﬁas&uwmma en@ - }

revendi cai camem@-phdﬁnsmﬂqundétrdnar-mmnt |t4 de dérlv6 de prostagl andl ne:- est

-conprise dans |'intervalle de 1 a 10 aig. 50 55 e T :

' 0~~~~~36;~PreeédésuwanHa¥evendleat|en23£!ens46queHe~démé-de prostaglandme estunester d'alkyle eni‘C1_.'. T ST
T/ 3 Cyo de 17-phényi-18,19 ,20-trinor-PGEz. . S TN

. 35

' '87. Procédé suivant la revendication 23, dans lequei ie dérivé’ de prostaglandine ost u un ester d'alkyle en C1 et
& Cyo de 18-phényl-19,20-dinor-PGF,,. .

U . 38. Procédé suivant la revendication 23, dans quuel le dérivé de prostaglandme ost l'ester d'alkyle en C1 é '
S 40 Cio de 19-phényl-20-nor-PGF,,. .

89.. Procédé suivant I'une quelconque des retlendication,s- 22-&‘38,'dans=_ lequel I'ester _..d_u-_dériv_é...de. o
prostaglandine est I'ester isopropylique. '

- .45 40. Procédé suivant l'une quelconque des revendications 22 é 39, dans lequel la quantité de dérivé de
prostaglandine est comprise dans I'intervalie de 0,1 & 30 ug

41. Procédé suivant la revendication 40, dans lequel la quantité de dérivé de prostaglandme est. comprise
dans lintervalle de 1 & 10 ug.
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