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@B 2-006 753 B .1 SRPECI FI CATI ON Prost agl andi n anal ogues This invention is ct
concerned with new prostagl andi n anal ogues. Prostagl andins are derivatives

of prastanoic acid which has the.follgwi ng fornula: Various types of
prostagltandi ns_are known, the types depending inter alia onGBl?%e006r1aSt 8re 1

nd subStituents on the allcycllc ring. For exanple, the alicyclic ring of
prostagl aggidiEAFSE) has the structure: 10 The dotted lines in the

f or egoi ng pjoRtaglahdif ardiéhdes: Ot her formul ae throughout this specification
denote, in 10 accordance with generally accepted rules of nonenclature,
that "t he at't Jbiséutergionisgomgrmied oith hehprostaglivelingmaleguak.- pl ane of the ring
system i.e. Prostaglapdies ase daripatives 9f prostancic adirhwhighraathedeilowingdorminlackened | i nes
denote that -the grouping lies in front of the general plane of the system

. -that the grouping is in - 15 cq fw and the wavy line. _
15 i ndi §at es that the grouping is 4 r™o err] configuration. Such
0 Ahg pwsition of double bond(ss Pn

‘conpounds are sub-cl assified accor Nuk
. the side chai n(s) attached to the 8- andij nposrtl ons of the alicyclic
ring: Thus [err] npounds have a trans-doubl e bond 20 between

[erd

H éFVP depegding &tegafigionh eful[s@mr/e
L(E " afist ? ‘% ) racfsﬂ B0 ST, B <A o ot aae Ea pop oy L")

le, prostagl andin [err] is characterised by the follow ng structure
“The structure of ‘[err], as a nenmber of the P& group, corresponds to -
.'f" forrrul alll wth a cis- 25 doubl 'e§bond betvveen the carbon .atoms in

. 1 €. g
Mor eover, when one or hnre o
_--g_roups are eI i m nated fromth\e & iphatic group ‘attached to the
ion of the-ali C?/C| ic ring of the prostaglandins the compounds are
g, 10n TB%QQS‘P@IHWEE" ofgiaeing forfaulaesing in qthdr ésmuthe trayginiue thisapexifithidnidesote, a5 10 -
" nor pr ost ﬁjﬁ e ydth Be,;a'\Xﬁ pied rulesiofpgmegplaturegthatbe afta cmrg?mupea behind the

igm nat'ea SfARanR R g BYstey ¢ et the gipupina is in ¢-ponfigyration the jkener lingsr ef i x

*.“Prostagl andiis are generally known to possess pharmacol ogi cal

pr pert| es, for exanple they stinmulate smeet h nuscl e, have hypotensive,
di dretic; bronchod| lating and antilipolytic activities, and al so inhibit

bl god "pl. atdgtoeeth regat i agrd %gilﬁ“ c acid secretion, and are,
accor.di aglyn 91 gﬁ?ﬁi" Fortoe e genere! BEne ] forsysiereiigrihatthaasoupingiisin fast Hrga
and gastro I testl naI ‘in the induction of |abour 35 and abortio
i n‘pregnant fenmale manmal s, |n the prevention of arteri oscl erosis, and as
dluretlc agents. - 2.
GB '2-006 Imaﬁsthauhegmﬂpﬂdﬂew@eroepicatﬁgs.e{.ml e substances obtainable in very
- snmal I quant| t$l@9 ctﬂmmmdeam shslassifsise®rdifg tatheammkisondfidedbletaa(elie tHel3te chain(s)
pr ost a "F AL t'%'é GVhe ﬂ@vchenmﬁm@ PGPEmuiRhavestransidbilild bond
P e % fg néési TRp e iobingon bewesn o Coand e, 20
treat ment b9 egaﬁtﬂ,rnrggtr T “r’hey Rtﬁ"ﬁ'f‘? e.PrRstaslardn EJPBF s chatagtegised,
aci d..i nduced by 5 eplnephrlne and as_ a result t hey reduce the concentration
. of free fatty acid in blood, and are 75 gcgordingly, useful in the '
" prevention of arteriosclerosis and Hypé pexg@on [ err] inhibits blood
pl atel et aggregation-and al so reno the t hr ombus and prevents thronboiis.
PGE's have a stinulating effect on Sa¥e. and i ncrease the
i'ntestinal peristalsis; these acti ong; i ncgﬂcate therapeutic utility on
post - operartlve il eus and as purgati-ves. PGE's nay al so be used as '
oxyt oci £s, 8E Eegf ﬁé:ci“%ﬁﬂ‘%’“’i’%%th%"%s@tp %emcldseet!‘@rqurmphﬂwm@msr n the

post - I:& o%t ﬁfn :éfé‘lg?qlg °‘si tp‘b‘g 'ra'e pihedeublefenduse 25
ghtd

10 they regN i 'ﬁ%@‘ifd\l?é Yeteat or

and diuretic I’ﬂﬁr‘éb\)ér whe:sone ﬁr)sreaﬁeehwb‘h aPJ erHMéa\ﬂ% R artpﬂat%frd R§ched

suf f eri ng 4 the 2 eesitdmrad the wiksyclicl riag odhsmasegrbﬂmauﬁeohhﬁmds mkmﬁnb rdaRdecbr al
bl ood f3bwithahatisug! eules|ofergeniciomengiatutelas nor-pastagianding indaghérmadre chaooneli t i ons 3|on
pati ents 6’&5%%9'@?9 i plmipateg. theaw mlerlisindieatecthy i-wtrit agc. before the prefix “nor”.

rostaglandins are generally known to possess pharmacological properties, for example they
stimulate smooth muscle, have hypotensive, diuretic, bronchodilating and antilipolytic activities, and
also inhibit blood platelet aggregation and gastric acid secretion, and are, accordmgly useful in the
35 treatment of hypertension, thrombosis, asthma and gastro-intestinal ulcers, in the induction of labour 35
and abortion in pregnant female mammals, in the prevention of arteriosclerosis, and as diuretic agents.

e ———




15 *During the past decade w despread investigations have been carried

“outein order to di.scover inter 15 alia new products possessing the

" phar macol ogi cal properties of the 'natural' prostaglandins or one or nore

:of such properties to an enhanced degfee, or hitherto unknown
. phar meZol ogi cal properties. It has now been found, after Ggsga;ro@hmm@ 2
iexperinmentation, that certarn 6-0xo0- L7, 20-0rTerhyt pl uuagu anu. || =

\0‘f'rpo un GﬁlePQ@ Bt §c§ut¥imbgmmg hid %dr? \% Pr&a;ﬁ%%r%tiltlgsﬁfronlg va TISI,ES tj \ﬁt{es 8{ anméﬁjls

1 pr ost aglvoHidh seérets e pidstaglahiniR tHe i

1 npr ovenent Forbaimpis PGPS ﬁvp%i&ﬁﬁﬁhgﬂ@fe&%n%@hﬂ@&ﬂke&’ef&%a haffac@rdidgh, by 20
| and/ or_ eusgtio therigetnedtof gastinulafs. ey aso mybna:heetmesma fattp Eld IndGded B¢ COr di- ngl y

provi &esept"ﬁ%hﬂee Mdesa feﬁulztblememeh copeenratiog loffindi farty asidin blemisrdges of t he 5

igenera by us g& ?‘@f‘ °éP'F "°$ sé?s’éﬁh\f}’eﬁ'l’ 'G{P&j'ewhlaﬁmwmlaéﬁlet

| st ht"99 " & vert ipvaa stimpisting gffech
Zt ;ﬁ;g toné?-s%égﬁr% ik anéj%% a@ ensp ‘EE %‘{8 gflﬁ% ?ﬁq::mh 4 rs(?t ?gd

line |y taacmdndtﬂmh 6rs;Gn the po o@‘aﬂao or?&rtm t9 "ERd Eﬁcﬁ‘ 1Coftid s because

[ er r] - cahdyirepuiate thesex(al cyele obferaRfmagnia. PGES ixavaniﬁoeuat‘dr aﬁiﬁdﬁréﬂid}c ES of

such ac |ad%usafﬁbf°esm@mnmm Jpatintssuffering fromeprelrsloasaiandibnacy mgasse &te¢ mk:remn toxic

(e.g. s d ‘i? ,f%t” @955 alsojusefuldn the t@ﬁ"ﬁﬁ@éﬂ%h%@ cortitions in@a@hs-bedatiseloubl e
1

bond g1 cade rmrve ' oubI rerI $onds hn ot her form,|.l ae
in thi's aﬁpﬁew POk e&ﬂg tligéb{ %ﬁ go"szir emter
Exanpl esmdeé oftsb&\ p%ﬁ’e&iegfbta‘n eﬁl’ian ha% Bg QB r'tﬁlesFH a;{bom 1

t 0 4 cambwibeat fourl, sf@preSsaeihtand expyri aﬁd’tl]an anae cé‘F&'ﬁ bxo- B4, 20/ diimethliQidstaghi
and t heiE compourdsposspysshephatmhacolpgical properpases thatriatusal’ hyabtagadingdnaateOin soméaet hy |
p20 gsmfs of thﬂ(: r"avmqv 'mer emmtfqneéame mﬁeesyn@manommgtbnf activity 0
prostagl 5 formula |V, wherein the
vari ous o p,l:t e%m nvga'oﬁ g?cgﬁdh s geifg? P'r?é?I' 7 ﬁéﬂ'“ﬁéhyb?'@ﬁ%ﬁjﬁ’ﬂ'"tﬁya‘iﬁ'?@“es
hydrolysis to hyd roxy groups of the groups OR4 of a conpound. of. .the gener al
formul a: wherein [err] represerfts a_tets ahydropylgn-2-yl or
t et rahydrofuran-2-yl group, e U Ing 40 40 unsubstltuted or
substituted by at |east one al _or represents al -et hoxyeth I
group, and the other synbols ane '-'rg)efgre defined. The groups™MOor4 of
the conpounds of general for nmuka V may . ‘he®cofverted to hydroxy groups by
mld acidic hydrolysis (1) wi.th an aque?)us solution of an organic acid such
as aczs ileheaxein &' represtpis@bydrogeni atom GPekrhaightal6r brlandhedithbif bikg @%ﬁb‘&tmﬂﬂ'ﬁrﬁﬁrﬁﬁ d,28r
an aquede$ cybdmmq>mﬂ@fgrqynm9 repreamtsla 2-grediyihaxyhgropost ki@rdotted the 45 aci d
or sul piittached E?c‘f‘%lc—dd E‘% fyafans @h@sqorsesmﬁwrvfondm $-nmﬁburgmn»),]@n¢u
reof is

m sci bl %EYW" L FLEN thercs Z"“ﬁs{i ?E’" |opressansovioson san el
t et r ahy Gfap uran pre era %ra rogs % catmgta"%lhfg?%&%'{ym?’; 85 rE?rom |

(pref bon

..l anbi ent to E@mplkes 6fﬂlid¥t|@l’gﬁbbbbrﬁchai-5 rwﬁohﬁinﬁﬁ’f&ﬁwt})h’cal‘%n étg%sw' t h an

anhydr ouepresehted byoRt admahylaitlyamopylaﬁuﬁﬁm hélfSisdindre) PreainddBAH" pdpserts aCi d or
trifl uomﬂeeﬂﬂla@"a%ﬁad“thlqoﬂmwer al kanol ~such as nethanol 50 50 or et hanol

at- a ¥nper o%{5PtHE of 1he entign, [ty Arostagleadin it g @pelegugs ofigenend!| d 35
hydr ol y ﬁ‘? :'Z;E E{Z‘sg ;?3 here'ﬂv?"g Rg PRy qq’()"lﬁf"eé\?‘( e Bvdgiysisur e of
tetra

o] th
hydr ochl ori c aC| , ran Hro uran . a°r{1m>lf ure of hydrochloric

acid, water and net hanol a mxgure of acetic acid, water and
tetrahydrofuran, or a mxture of Q—,tww\p,b@mné acid and net hanol .
Conpounds of general fornula V. begprepared by the oxi datlon of ay
conpound of the general 5 for - r2g3 - .
5 VI (wherein the various synbolls are as hereinbefore defi ned) by net hods
known per se for the conversi on B} a hy Roxy grop in the 9 position of a

pr ost agl Ot{nd gr n oxo o y%/' thezexpr essi on "nmet hods known
i " —&Y m.l n
per % g %ﬁ}?a%e} } rou% or reptgsentsa -e oxye%?chrouprr% t?\JeSEd aor

rlbe,

10 Prefer ab#hy giohﬁb GReiofihb baﬁpdusdscoaganbadromma WREESe dbhierted REWILR) grapag ti Ons,
: for examidecidibhydrahaist(1 Jovithwah biuepds solitioredflal brgsnit 40 sdeh it-aekticQiciaspiegiont didde
. conpl ex oxalinpederipstolueneniiiplivhigiacid.pe 2 aviupdud eclatimnof Bxinorganic acid, such a hydrochloric 45

45 ‘acid or sulphuric acid, advantageously in the presence of an inert solvent miscible with water, e. g.a
lower alkanol such as methanol or ethanol {preferably methanol), or an ether such as 1,2-
dimethoxyethane, dioxan or tetrahydrofuran (preferably tetrahydrofuran), at a temperature ranging from
ambient to 75°C (preferably at a temperature below 45°C), or (2) with an anhydrous solution of an
organic acid such as p-toluenesulphonic acid or trifluoroacetic acid in a lower alkanol such as methanol 50 -
50 or ethanol at a temperature ranging from 10° to 45°¢. Advantageously the mild hydrolysis may be .




hal pal kane, e.g. chloroform nethylene chloride or carbon tetrachloride,
tol-uene at a tenperature of fromf[err] to [err] [cf. J. 15 Amer. Chem

Soc., 94, 7586 (1972)], (2) chrogium{rioxide-pyridine congl ?Xooee7 B 3
Colling" reagent, in a 15 haloalkane, e .q. chloroform nethy ggg_ggi.g.r_q_d.e_'
or carpomtetrachloride, at a tenperature of from[err] to anbient,

pref er abl, tout GitH d mixfire dt RYardMIVAE ada, WAt Bl tetrahydrhierapr Epistuceof bidreabisrione and
di lute sj dp fek SndaRdtihnal a mixheapferatcarid, veterfandtetrphydrofuranporaTnixeetof Corrpounds
of gener glolfenesuighanid/acid adiderethanolt he vari ous synbo] s are as herdg abef gergl
defined may Qc[mmenqgPéwP@HOW'%‘{/EI'Pb‘P%?@'ﬁQr‘Mé're °é‘8?tlﬂ“(9 LERRCPIDAS

conpounsd fgfutehe general fornula: 20 VII wherein the wavy |ine [err]

~attached to the carbon atomin@position 5 indicapgs that the double bond
bet ween [err] is Z or E and theg~a W{% as hereinbefore defined.
The 'hydrol ysis nust be-carri s@ c#efully to avoid-the elimnation waf
t he group [err], and may be 25 A0 ouglz\gbth an aqueous solution of an

_ organic acid, e.g. acetic acrd QI‘OpI onyc acid, oxalic acid orP- 25

t ol uenesul phonr c acid, or an aq‘ﬁ‘eous sobsdt i on of an inorganic acid, e.g.
hydrochlorlc or sulphurlc acid, in the presence or.absence of an inert
or gani-c SRheldimihe FarGs ﬂhﬂbowaiehsﬁ%lﬁbefore définediNbyabdiiards Rumsin e selfprdhe conversion
di fret hox yes faroey grdp mxaenS-pesitios f abrystegidndinanmpeund tearsdxp group By prefsignan at
a tenper dmathedsihown pense qsdsfdeﬂ s spepificpigndpmpant F\SWPP%P"H‘“P’G“ r defcyibedi

Ad\!ant &bém g3 r%gf&r be o i Ineeg con X re’a)’&lo i 0
acétl ca :'%éﬁagr g&ﬁj E'Iexlla %ily- ih%tosqqu d?ﬁ%ﬁ E‘? ﬁ th

me
acid -a (id{rﬁ'sft ﬁ:ﬁﬁb complexo ro erH: Ral@iidafle, e-EMIdBchQQf ESS of
.~ thg hy r QJ-eYrs,leae tHoride BF QFGRA araammdewredmehyatmmpérmarof&hﬁenae@gmpw 40
avéi d- ¢4 ’iAmen@hérorsoof 94,17686 (190RK, ()ehmmiunCoioydaimaigine forpiexce.aCoflipy’ mbentow p e
pr gpar.ed holpalkhmi.yedr mpb$mﬁv@ne emoreﬂeemppmmrae'rlorﬂqeatgm turg r8 M Q°C 195

35iR2 .3 ambiept, preferably at 0°C, or (3 Jones s reagent in the presence of acetol ute sulphuric acid at

~ GB42 006 375'3“8“”"’ o nrerfo iy 4 . iR e
@ﬁ rf Pl Fr‘ 9 ’ih%afr iddk Qletgg‘aQJﬁ He d

di rret hy} sul phi de-chl ori ne conpl ex or thioanisole-chlorine conplex in a Q
0
(!

: abs;olu t;; g 85di Sral foritla: B (5S; 20
6R);, %8 % , ﬁlx ure”t ereo and the ot her "synbol s are as -
hetei nbef ore. defl ned The dehydr ohal ogenatl on. 1be carried out with a

'3 when X represents a
U((i.e. 1,5- 5 v

brom ne atom a bi.cycl oan ne such
1 ,5-di azabicycl o[ 4. 3 O]nonene 5)

d| azabi cycl 0[5.4.0]undecane-5), DB
P. 2. 2] octane) or an alkali -netal, ‘e.g.

“DABCO (i.e. 1,4- 5 diazabicyag _
SOdI um.or potassr um al cohol ate cqn | g from1l to 4 carbon atons, or-(2) :
when- X represents an i odi ne atom tia b ychoas ¥e such as DBN, DBU or DABCO
or an alkali metal, e.g. sodium orORﬁot assi:ym al cohol ate containing from1
to 4 carbon atons, 'superoxi de, carbonate, ’nydroxr de, benzoate, acetate,

trifl uor OgkdRdifing waly it AAARRNRiabhed @S the carbi@ atért Bimbidon Bindie@es that the double bond

t et r anet hydrasanmDyi-CyisZbp £ baxthel etherEpmboleare B3 lw\e"rmlfpf%@fe% ried ou.t

t enpér at ur e ﬂ‘lnmd@lvbsmqstble@ameqwtE?!Ef@!'vtﬁlae’f'@i“abf “afY‘EPr‘g 4 Eﬂdg""l 5'6

anmbi ent25t @rr[eépv witheaaayepys Hkdian phse %% “g TR ety st ‘{n 2|5
the presellbt el RN ] r::.:g pa RARREREL o peicbet

I nert or g&ﬁlgé j or @tr& roﬂfrﬁﬁs@ﬁ%bﬂ tettdAydiSRIRANY At d&edﬂi&ﬂere obfrora DY tavhen
the reagepgo C'(|§reQFa ﬁrfrotn Ro ambibft), Abvatigedlisly itHe hydrelygs @svireomrret oatrwithreemikture

or gani @eséfavdidtacid, veatd} anditraliydanadn, g oidae ofidilte hydseghlorie acidiandtetabmdrafuiifs” suitth
as 15 rretinhmurogﬂ@oretahargd)g‘;meresw*mhg%lp fvsis s Srafasphhcracnitored by thin layer
15 Corrpouﬁt!l@mfﬁ?gf M & gypidfe WFU? e H’hi Pt of
the general pf’ﬁ?ﬂ"&s“IQR"TWf%?’ §"[’E@rpﬁ"a ngY Fe'ﬁd'?paq{;ﬂ%gatk%gm @Db"gpgt he g%ne or
di f f er ent S°"€ZCR ™Mb esent s a hydrogen at om a tetrahydropyran-2-yl or
tet_rahydrofuran 2-yl group, each gr.oup bei ng unsubstituted or substituted
by at 20 | east one al kyl group, or 1 - et hoxyeithyl group, the absolute
configurations of [err] and [err] & ), 20 5R, R, (5S, 6R) or
(5R, 6S) or a mxture thereof ande”tRe ot her synmbol s are as herei nbef-ame 35

defi nedp® when one or both of thejsymbols [err] and [err] represents

hydr ogen, by reaction of the co und of general formula I X with a :

2, 3-di_ hydropyran, 2, 3-di hydrof urat et hyl vipyll13 ether in an inert organic
. ] > R™— .

or% O:RLF

_ kngwn dehydr ohal ogenati on reagent, 3?@
P
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|sol.vent;, e.g. nethylene chloride, in the presence of a condensing agent,

'e.gﬂ p-t ol uenesul phonic acid. It 25 will be appreciated that conpounds of Ll
igeneral formula VIII fall within the scope of general forrmula I X 25 whegn
iferr]-and [err] both represent g tetrahydropyran-2-yl or

t et rahy#rof uran-2-yl group._each such group being unsubsti G840k 753 8 4

4stbstituted by at |east one al kyl group, or a 1 -ethoxyethyl group.

“Conpoundswhdreif & iRépraibnts H6idtHind of i¥dind\RtEathelatisbitebsilutations@00] 4ng € &b kEB)ESKAL
[ err] and(58, 6RAIBS.6BRer (6/R)6Shior § BBturditBrecty andl thd ottian smuotsermﬂwe-ainuefbda defgistier

isymbol s ar e aaz #éw@hmwlen wey barartied ;g'e kpewp § gsm!t'bm wagentfdron or
i odi nat | oPt‘ "‘g, ?‘:{5 icyploami H}Fb"ﬁ }gﬁ 1n‘eral
?form" - d. b. rpﬁi e o;t%u % o %ll?ﬂ? fr‘é 1'8”5
isynmbol s aj gﬁ nno y%ierﬂmQ uch a¥ BCO
gener al farama i afe:apeassame sSil mgmaaa cér@s. tmrmams abl'y

carried osiperoidg, cunbmate_)ouyldrbxﬁb,ebemmpmmdtaahﬂwtaﬂe of isicanbdnate) of silvedcemeNdrs a

“br om nt0. ateramethylerhmoridm Supefdxide. Thowaction mavbeicarried opd-dy p temracturafiord embipntam 10
laprotic o‘;q Bﬁl&!’ﬁ%&?#{%&%"eﬂ l:;ert@{fg?mb@new&?r%rame ) whenl the pgantis 2 bisydipgmine,

- tetrachlo |

g resen told o benzene, or wh n th is other tha

:zm xture OE \459" Feﬁ%ﬁgrgg ic fﬁﬂ"@r,é .f f

( 2) Wh?? e

MW th (i

4 n aqueous acetic acid, (iii) iodine and potassi umiodide in the.presence

€of- an al kal i 40 40 netal, e.g. so or cgat assi um carbonate or

i carbonate in water,  or (|v) I odi ng—4n T he presence of an al kal.i met al ,

. g. sodium or pot assi-um™ car bonateii n>an inert organi c solvent, .e.g. IxX -

gfprabiiinghe e "’t"ét’f WB P’@T"U:r pertor a

jiodid & or
théndi tmsmmvld etrﬁ}%}ﬁ-[aé\de ornmu represents °an IOdl ne at g
I 0diCampoundpyfigesrsl Garmfuld VIl ey BexFeparadhem sadabpeundideithp gérets formala:odi de

get hyl ene chl oride or chloroform tenperature of fromO0C to anbi ent .
The product of general fornmula X s ,obt a| ned Is a mxture of. i soners
i n which the absolute configuration 0 Ftr-}1 and [err] are (5R-.6R) and

8S, 69). If desi red, the m xture n@¥ beoﬁﬁeparat ed by colum, thin-layer or

i gh- spee bettbevsa%@oré%f‘? o, eae.we s y@oflpttorgdch of the:
SOners, g} yﬂaé %& .t'zyﬁ  edcRd g& ﬁe&ug%%a "istgae@sﬁét 5
for mul ll@yld}o wstﬁyagn Iuwabaamteeormgu Rk quaddt:ew(bsam 55
6S) ‘or 56& m)(sarsnvormsmssmamrem‘ereamdttheomarsymm @y ndTetdinbaoe daBined],
1ere| nbef when ale bt bagtdof theesymbals ffrang At represantsriwdrogrontpuerstiorodf themomgeynd ofi|

For mul a: genera@ng.nlqjﬁ@vnm 32, 3-dlhydropyra5 2(3-d f(‘mwé’? o ethybvinybetherdén 35g mem

Rlse-5 Rethviase Ghlorida, a the pragence of candscsing.zaant i pipliens
Tg;ms ﬁgr szl ng mﬁp ié\lgneraoarmulav hmt ?&g 'Lf

Or mul a X, ﬁ’tuﬁ obub#titét %néfiky I%@p Bmﬂumbx leﬂﬁﬁr al or il a
. t hus obt Tofmpslnds 6f gandidl Xdrintia DOhobrSﬁdesdhﬂe ednfigdrations SieC, ahb Q) aud (SR, 6R) or
,onf | gur a65.088% ol miktererthereuf dnd the otherayrébdiddry &3jereinbefoteSiefiR) mayl He pekpaied byl, . t he
i xt ur @orhsgmination3r igdinationiaed sityitangpusienclisation af 4 apnepundfof i genesabioerulssi qui d 39

¢ ¢hf omat ography on silica gel to gve each of the isonmers, although such.

gseparation is not required. Corrpo-und okigeneral forgula X -nmay be prepared
by .phot oi soneri zation of conpou T OEmaral~fore®a X with |ight fro;p a
hi gh pressure nmercury lanp in th ese ce. of2 di Qhenyl sul phi de or _

gi phenyl sul phide in an inert orgagi R, ~&g. a mxture of benzene
and met hanol , at room 10 terrpera‘t“ure bﬁsproduct obt ai ned may be purified
by colum or thin layer chronmatography on silica gel. pretreated with

si | ver ni whentiethedoghiletdnd berpeanTls—C)is @ana thalvadaas SpmbalsXlte asNereRbétbrad defindd.a

f urt her f eat (hecopyersidreof g cempaund ofipererslfampla Xhea ponbedybf gakial fombula Dehagees of
gener aI Y%?"T"?m‘ é\” "r?"t“#@ cpmpPeYsd of gﬁﬂaﬁp@‘@rlé repeeserds ebrobisk etom, with 35
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R RN bl Lk g A b bt i
filtr i ! Si

slterl I !s?n’&ps°§'§1’7§5°“P?18?h°eafSWﬁ%@EP?Eﬁgﬁ%Fa'{W“Iﬁ%?rad| ation. They may al so B8

manuf actured in the formof sterile solid conpositions, which can be

di ssolved in sterile water or so otW&oailect abl e nmedi um
P entage~of active ingredient inV.t he

i mredi ately before use. 55
conposi tions of the invention e v |ed2 ngt bei ng 55 necessary that
it should constitute a proportlon S a suitable dosage for the

t herapeutic effect desired shall gkfe obt aikad. Obvi ous| y several unit dosage
fornms may be administered at abouf the sarre time. In general the

or epar arf M%Z@@a‘n R e e v

subst ancg I 'nj ection:

adm nast r at b FiodetFo m&peaa&mms p?%tbélarﬁﬂl dnglogwds loythe géiend! Forilila haaaad iA clhinto BY
wei ght of wisedih the varidas byaitats. ard iscdetitgidn daipl 10wbidh depwisdsthe painolysisao hbodesi r ed
t her apeareups ef thearpupst-+EORT andt-= 08T of a dernpriusd ptthe geneshtrmide—dur at i on. of t he
treatment. In the human adult, the doses per persop are generally between

0.005 and 5 ng. by oral adm ni§tration in the t &%t nent of hypertension;
bet ween 0.005 and 5 ng. by ora mmystrafion in the 11 xil
t of disorders of the peripheral

3B 2 006 753 B 11 trea
circul ati on, between 0.01 and # adfinistration in the

y
prevention and treatment of cewsbral throfmbom s and nyocardial infarction
and between 0.0005 and 1 ng. by oral adm nistration in the treatnent of
gastric YXF‘TE@P Bt angR®. vitieh may|beahd sagre B diffreas. dach (epteserteatesphvdroneeniivter
conposi t gAY Q&Eﬁ‘r%f?rﬁjm’cpo“tché"‘ihﬁ(ﬂé'ﬁf’?'ﬂﬁ”“SBbﬁE%&mE“?F"‘"ted bV atleast one alkyl

/

ester [prepared as described in 25 Exanple 2(a)] in 0.6 m of ethanol was L
11



6- O(O-‘ 17"8 20-di nethyl-[err] 1 nethyl estm -mg) was dissolved in et hanol
(10 nf) m xed wth yranpitol (18.5 g), dﬂ?ﬂ wrough\?,o mesh si eve,

dried at [err] for 90 minutes and agai a 30-nmesh sieve. lq
Aerosil (mcrofine silica, 200 ng),was &ad wder obt ai ned was
machin&l filled into one hundred No. 2 hard gel ati n*capsul @ 2t 00@i A58 B 1
capsil es each. containing 20 [err] of 6- 10 oxo-17S, 20-di nethyl-[err] nethyl
ester, wheavhendptdisordswsaf the werpyeraf cirtiigion ARSAHeR 009 ah@bEAg 8 olalddmitiltftion

st omach. the A@Y%?’T a"drt@ataren@g cerelralgitlofbasi$and/myécardGl ifahBiod and between 0.0005

6- Oxo- 173 gf’ %ggboagwﬁmeﬁnfmoéammmm the general formula:
~~~~~~~~~~~~~~ CHRRP Wb Tirafes prarmpceticab eampesitions perotstng o thedrvensiona

stral ggtgxmp._bganched chain al kyl group containing froml 15 to 4 car bon

atons, the Graxpi7S@RoldmsthyHPaR] EaRibISs@r @i WaY 4iBBIYd inQHaN (103 nlifag dot tBed
line at twitheehnitd (t&g)Gidvedithebugh 3 35-nfaah S6UR, dHe® BE30°E RJr 8O ATl ResAing O ?}‘ gtion)
and cycl 'd)t!’esharm'rme#h@iem Aewsil (oficrefine silicec 205 mgrwhsaadearand M8 Gowdr 8bta gi% |
repr e nrpgc gléfe 'b'rﬁ' N?r@rhal’d(mlat!ﬂ capbiiles tb bige eaphulesRactRroasinirgl 20ag bfB-

‘anal o ﬁ "@J is‘%m‘él aftey W‘?W'ﬂ@gfrtb%@mtée larellﬁy@hdoge theat omoor

a 20 rre t |sareg|stere rad

20 3. (mﬁ)ms[err] 15S, 17S) - 6, 9- Di oxo- 11 15-di hydroxy-1 =
7,:20- di- met hy|6]3D)(&St7-2h3dlﬁgmwﬂ‘pr&€dgﬁnﬁﬁtMalo@@sed’fthe‘ben&g?orﬂtgéj c salts of the |
prost agl andi n anal ogues as clainmed in claim1 wherein [err] represents a
hydrogen at om'and the other. synbols are as defr ned in ckaiml1l. 25 . - 5.

Cycl odextrin clathrates of a prost' l.andi n, anml ggue as claimed in claim1,
[ rostaglandln analoguqV
¢xtdin clathrate of 't he prostaglandrn

2:0r 3. .25°6. a- Cycl odextrin cl

clalrred inclaim3. 7. [eri]-Cyct

anal ogue “cl-ai med in claim3. 8. P .»« et ke preparatron of - .

prostagl andrn anal ogues of the geng;al lprrrula depicted in.claim 1 wherein
t he ‘vari:ous’ s rrbols are as defijned in-c alml WhICh corrprrses th

hydr ol@s‘l" ""? ’g Q’f“t"ﬁ fgh P 1t h@
ner | oms group R3 represen - u t e %'
gener a C§\ C——HandC—-15 at msre resents a- ﬁ) dc cl gtma .
Lot rahy fgﬁusa&f&axéteresné RhiPR 5,,3%3 aarno 1o
unsubst i t ut 2@rdatagRbdis braloghec c&afd.ﬁdm ﬁastwamina fey esegawuﬂdrogén 5terabe§ents a 1
- et hoxyetéil grguppup, and the other synbols are-as defined in claim1l. 3%0
9. Process Bdi3aMHit! qtsStAsSh6i9cPioxof1 1p1r'ia$h\wgim—n dﬂﬂ-danmlhmgea&s 3@hoit heid methelr al

are as defl ned

ormul a %§€p c in the var o
Tn cl !’;u mh&fé%fﬁf{(gqmﬂ?ie’gaﬁﬁt j macgm t‘;"eﬂyb‘g‘ﬂwy Eﬂfb%‘ "BeFREAgroups

[err]gn lodektrift ciafh adi .rgﬁg.s lﬁast:lgfn{gulir?clalmv‘\hf&ei n [errl angg
[ err] wni che.Bgyclobextiiecidticate obthe ph amanarea.mrar@anesreimﬁ a

t et rahydropx/rﬁaayeladgttnnmratmaé bxhy ptoagianain-adalydue Glaimead,in @sigB. such group bei ng
unsubst i t ut &dregessderithet Ar¢patatidn tfyprostaglaadis analngeesxif thelgeneral fofmula depicted in claim

GB 2 Q06! wheeipthe yariqup symbelsiere asidefined isydlpim J. whtich qemppieas itherweralysie forydiont i on

bet wedf 4PUBLOLhReraws RF of? compeund gHheeerekiorBiiein the prevention and 39
treatment of cerebral thronbosis and nyocardial infarction and between -
0.0005 and 1 ng. by oral adminigtration i'n the jpeat ment of gastric '
ul ceration. The followi ng Exam —rTMar maceuti cal conpositions
according to the invention. 5 LE°5 6-OxQ-1 7S, 20-di net hyl -[err] Vi

met hyl ester (2 ng) was dissolv o (10 m). mixed with mannitol
(18.5 g), sieved through a 30- rrr;,gdﬁ S|evqmadr|ed at [err] for 90 m nutes and
agai n sieved through a 30 mesh sieve. Aerosil (mcrofine silica, 200 ng)
was addedersing’ 'lePfé hstreRyrancttvhie Strayeisfuien-2 areug. dagh suchamubeinr ed No. 2
hard -ge %‘%‘?sgn 3 %;};8 yt\}?%"é‘ﬁé\lﬁ'@?“&a{’é FEPEESTESA HPtgvalviasyPi angihes. 10
0Xo- ]EES 1% ra E:)"F'é/rjostggﬁn%rn’anm&ugboﬁﬁé ferner%r’\‘@ljnjlu@aVHeBﬂteQEn JIJ?I% _F
capsul e1meréﬂ|tt%ar§ sls &l as defiried irSdiAWNBICRich ARfpASdsthe Hy8rofsik &Hy8logy €d Trade
Mar k. Chrbligsof the gﬁu@eeowara@-dnmhIagrhpqnmsftmagdeaérdnfan{ﬁra ~anal ogues of the .
general fornula: 15 wherein [err] represents a hydrogen atomor a .

strai ght- or branched-chain afkyl _.Wmm’g from 1 15
| et - X

or’ or8

wherein R7 and R8, which may be the same or different, each represents a tetrahydropyran-2-yl or
tetrahydrofuran-2-yl group, each such group being unsubstituted or substituted by at least one alkyl




’—q_——' - ——

to4 carbon atonms, the grouping [err] thyl hexyI group, ap

it he dbtted |ine attached to the C mmﬂmm‘mﬂu atons represents

[err] configurati ®dn) and cycl odextrin & lat ¢s &f Such acids and esters

and, when [err] represents a hydrogen atom non-toxic sal tG8 2hed&edss 2. 12
mmﬂmmmmmmw

Pr ost a

hy’dr ogen ~at M‘: L)r & Isiiyl gr up with the proviso that at least one of. the

2Q; 3. (13&££W 51%7 frlﬁresl\u& other symbols are as defined in claim 1.

5- di hydr oxy- 16, i6ess dE6Srdilig RIchafh 8 Wh ameu@maaladremtséhydthe&trarydroﬁyra&\lomtoxr C
sal'ts of gbep.prostaglandin anal ogues as claimed in claim1 wherein [err]

Irepresesit s a MRk owﬁtcm'mmﬂh@emmog n’s@llbylsa&’enda&r@eéspmetlwr n claim4.

D5 - oletrghy g’PB‘EPé' Yligrpue pag the efherqersesents f' aI o 4as cl aimed -
in claim rocgss ac |Bgt é n s: R* group, or the

6 d F%' dro me ot y qldn a ueous Tolr.gr
prost agl afyl, ﬁ@m@ @d’uea i ) idgni cbeid L Erate
of they@r ek tiBElblﬂon rqahiBBéld Infd I6wer bIRAND Iat terPdeEHi&SSf darndch 10
prepar at | asef prost agl andi n anal ogues of the general fornula depicted in

claim 1, when8i Rrocteheacvtadlnmtosanzynmwslmﬁeo &Z ingrdfichrtieachyidnglyels isicarriad oughsingan

a g ueqgus f gJfing e cegfa
ggrrp(r)hrs]esﬁ‘;"g@‘ EWQS'I S’F%" i['uf:iw atgfrkair?dggt mper tfree’f.rfo |:?c ﬁgg [PERSPT o ngr r
p cordm To an of clar 8 to 1 the Iysr is carner? ou% wr{h h &%
Fopresth ﬁ..xa.,.t& #el @r;te? totinyd &ra etrrfa{If
group bei pdthbnbh dektlde'd tr&JcndSN fdnb 'tgt@ £Mix urepd?ﬁ-ta éﬂé ulﬂ%ﬁtuﬁmd or

[ epr esent andamethanel hoxyet hyl * gr oup, and the ot her synbols are as defined in
cl aim 1. 35 15.Pro@ss decwdieg ® anpone di daips@ja f 4 follomeddly tersteptofiginaerting byarsbagues
pf t he2§ ehmwem ﬁmsasb ma@euq 9f genera! formalg IVidepijgted iy glpim R cwhesgin B jepresents 02

bre as de ﬁ'°E”’ hy sg’d fefigedinchim 10 6F‘3F§F&°“f"89?ﬁ'ﬂr°6'f<' gr oups
of t he gr Yo byt " i e L Aot ei n
R7 .and Rsknmlpgrke ‘%skg%d a?riglagg){\lfﬁ%ﬁ gt%{srt Ofgé?‘(/mélnﬁbeyvanous

et r ahy6r W&mre?asysbﬁrﬁa mtcﬁhﬁ ah & dlU’d&ﬂm?clé’t ra@l OUp, each such .gr.oup beings
~ tihsubst i tut ed Mroauém:bcrumh tchnpynexdf c!thStto o Gliakddty the stepRf converting by methods
B 2 006 lmpgm@er se ajpg)s oglin anglogueafigeneyad ula depigted ppyclaim l rW'?Peqﬂhﬁ'l reyrpsg pts

- group, - wi 8 P"E’Eg}% °t°H%9£rsVH°’tb° erfggfd B t“'hb' hﬂi} :"' lytperogh '{ﬁi
epr es?&ti e | [I ﬂy @M ﬁﬂ{? 81 mé lb é? aéla 56'
0. §g<ianaﬁ RbiCLaofigen reanm.r Bictetith |athrates -
represent énd, hﬁ‘ecimiir{ gendral fermGladV depicté dlﬁ]ElﬁlH\Ol reEresentsa h%«élmg raﬂﬁﬁ%&n-fbﬁieeél Ing to
bl ai m 9, embe whenQpiepated by ke peocads@landddn anly oanef clattisd tort8pr esent s. t he
tet rahydr of urzar?r@r ce rcel mmlonhvehldt mriﬁeeqsraeteemsedteneatlﬁsmmqs@gh
L group Q'P"aﬁimdr@ddf’ OF 9 gyciedextyiniclpthraty theppof,gy; when h@ 35

_hydr oI ysr gsgf'amgg“ l% f{y :f ‘n%"t’(" PSP AP Gab e P My dr. oxy
.groups is itdhs ;4 &Huﬁf%b%ht%wnﬁﬂe%Qh@t%‘ﬁrg-%&tlaﬁttthé’n of
. an or gani grogeaglehdintompbund@idfibddn 84l lsterrbya&deﬁcﬂn biB@FgPRbBofacl d at "a

- tenperdour e f220Phaimdzeatithl coMpsitiond actbrding tordldir 20 br 20ndusstaraiably Bdbisinbeforeof an4o
" 1organi c adesdried. a | ower -al kanol at a tenperature of fromf[err] to 10

ferr]. 13, Pr@c@ysm%vewrltfprﬂ\gosrtmaworswetwam PRiera! wbstantipllyasingreighgfern ¢ he

hydrol ysi $FE260 ISl Wt B IHEINE: 50 ot 80 Ble DR o2t d o
;an aqueUgresi Mto\‘Wf :‘?Snsi@ﬁ‘ the Y ders of e $h9| ﬁ&ﬁa‘ﬁﬁn th@ﬂrebé?nﬁ&’éand 45

0organi C s gbat@ht ofiterébrd) reomwsiaamtaﬁrcarara nﬁtct.a. 18 {HRAS Rédihent bf gABMA DIBérgidin. T O
ferr]. 15 25. Cehopokindsoe 8 gaeeadfosinlg t 0 any. one of clains 8 to 13 in which
the hydrolysis is carried out wijh a 15 mi xture Qf hydr ochl ori ¢ aci d,
wat er and tetrahydrofuran, a m x) r_e'WPch acid, water and
met hanol , a m xture of acetic a waper and'tetrahydrofuran or a mxure
- of p-tol uenesul phoni ¢ acid and o~ _1=%-rProcess according to any one
of clains 8 to 14 foll owed by the tep of gonverting by methods 20 known
per so a prostagl andin anal ogue (91‘ gener & formula IV depicted in claim1,
wher ei n [err resent 29 a En at oogt andoqtepe ot er synbol s are as
def i nedgg M E ?‘Fr;:oﬁ '“%ag'nbjrf :&ﬁg‘ P AY™RAlS A% asgietipeddn ?Br frul a wherein
ferr] is oth b J' 8 en atom 16. Process according to any one of 50
iclains 8 to 15 foll ovved by the step of converti nog Ry net hods known perse a

iprost agl andi n anal ogue of "gener for\r;yt»a\pc/\dep “&ted in claim 1, wherein
the various. § ' _ X




25 synbels are as defined in claim1, into a-cyeledextrin clathrate.

= 25 17., Precess accor f claims 8 to 14 follo
by t he step of ‘convert | ng by rret !Hmﬁﬂ?*ﬂ gl a prostagl andi n anal.og
of general fornmula IV depicted in ' M [err] represents a

~hydr ggen atom and the other synbols are as defined in cla8 maQ6 7TA8dB a 13
nogp-toxtcsart thereol. 18. Process 1or the preparation of prostaglandin

anafiog ARIAY ¢ ad l; t whekighn the various
synbol %@%ﬁﬁdd@%ﬂﬁé@éﬁ%ﬁﬁﬂﬁ%ﬁ@ A%ﬁbg{slg;emgg%nggcrl bnggl in Exarrpl e

'2.. 30 19. Prostagl andi n anal ogues of general for mula IV depicted in claim
1, and cyclodextrin clathrates®nd, whep [err] ‘Pﬁgeneral formula IV - '
depicted-in claim1l represents/a Wnon toxi c salts thergof,
when prepared by the process rred n any one of clainms 8 to 18. 20.

Phar maceuti cal conpositions whilch. s&rds active ingredient, "at |east

one prostaglandin 35 anal ogue ds;.cl ai rredhl n any one of clainms 1 to ‘7 and 19
or a cyclodextrin clathrate t heTeof or,%Rthen. Jerr] i-n 35 general formula IV
. depi ct ewhewnwl-ﬁswﬂneﬂemmermemohi,édéyﬁ@ﬁlﬁaﬁtaeatfmadmmnt oxi c salt thereof,
i n associ agd.Camppunds of thhganamtfentulacal carrier or coating. 21. Pharmaceusi cal
conposi tions according to cl aclmm 20 which conprise, as active ingredient,

the prostaglandin conpound clgined in claim 3, R a cyclodextrin clat hrat e
t hereof.. 40 . 22. Phar macey -a]\FﬁhpMs according to claim20 or
21 substantl ally as hereinbe @ 400 described. 23. Pharmaceutical xm-
conposi t.i'ons accordi ng to cl aMi N 2sq[:sst antially as hereinbefore )
describedin Exanple 5. 24. A,,gg)rrpound8 as clained in any one.of clains 1 to
7 and 19 for -use in a method for the %5 treatnent of, hypertension, the

t r eat NRiHerem R’ dhERAstedslefifed il @aima; arahies dther eyrtmid apd asaiafinedim dd® 1pr event i on and
45 treatment of cerebral thronbosis and. rryocardl al infarction and in the
treatnment. Qﬁmgas.r,,r,u,, lsGEakAt unds of The neral fornul a: -
wherein [err] is asgﬂﬁgifn neﬁgz%gr% giwmcgan&n heraysym "’a?‘ﬁ"%@"defl ned
i 1. 50 26. Corrpounds of the general formul a: - '
50 0+ 13 o o

@B 2 006 753B - - 13 Whereln [err] and [err] ‘are as defined in
claim:9 and the other symbols are as defined in claimi1:-27. Conpounds of

t he general formula: VI wherein R4 is as defined in claim8 and the other .
symbol's areas defined i-n cl aiml. 5 ~ 28. Conpounds of the “gener al

f ormul a: ' 5
OOR Wwher €i n [err] and [err] are as: deflned in cla|m9 and the ot her
symbols are as defined in claim1. Printed for Her Majesty's Stationry _
O fice by the Courier Press Leam ngton Spa, 1982. Published by the Patent
O fice. 25 Sout hanpt on BUI I'di ngs, London. WC2A 1AY, from which copies may
be obt ai ned.. ' : _ '




