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Japanese %Body &Fs? 4576E995h0rrach| 2-'Chone, Hi gashi -ku,
Japan, do her td@_@)for whi ch we pray that

be granted t0“°5§44 l?ﬁﬁT plite %9&%}? ghtﬂ@h&hm‘ febl $9790 be perfor

particul arly das 61K 31AE 31/81s| covsner/gyedoe
I nvention rel ate 0 new pgoq,s)t:,a / 7F A0%d/4ngUee. [t 1s an |rrp
or nodi fication @) tihfxian¥&Bhthme descrl bed and clained in the Sp = -

of our Application N(tz&QQ*ﬂ@(ﬂﬁ 163200 243 ﬂt@zzo]zzstmzamgwtsmsat he = .-

Speci fi:cation of .our |I256t2l5Q)215YNZ75 2579991{119?30?( r3 1352 416, 410) we 10
have described and cl ai rreo|3§9 0% E‘%ﬁ g di n anal ogues
of the general. 10 for mul a509 % & & 1334635908 eﬂemssssa groupi ng of -
the formula: I ssapssessenmz mmslt @61e770 17742802 B@Y BJ PAor

trans-vi nyl ene (|. TRLUF UL W% represents a straight- or

br anched- chai n al kyl éﬁﬂ% EBMAa?NgFrg"from 1 to 10 carbon atons or- a
strai ght- or branched=Chal kyl radical containing from1 to 6 carbon

atons carrying a phenyl substituet) PROSTAGLANDIN WNALWOGUES uent of 5 to 7
carbon atons, R2 represents a hydro en atom, or a strai ght -

branched-thai n al | rad7®al 9-0% P ACEYHICALr £, 1L
the wavy ]ine [err 1;’ tend
car bon, omin alp :E hih GO B toObY oﬁﬁt-;d,aﬂdbﬁ;au 1§ eﬁﬁh&b it gl i S

trans) and al Kyl esthe stgadenhiaving 1 to 10. car bon atoms iin. a straight?

or bracdi ed-chain, an e nsy, s, and
non-toxic salts of %&%gw %me‘éﬁ‘@%b)on 0 Wgz
trans- 2, 3- di dehydr 6- PQa. thé tion of ol |eﬂo4fﬁp'sc(|séﬁal:ublme,410)m

di scl osed that0the m«psmmﬂm@ mheaHQMﬁA -pRstaglendinaotlegugsiefi theegsesral gi call®
properties typical @Fm‘ﬂ*’rdstagl andins in a selective fashion including, in-
particul ar, hypotensive activity, inhibjt W ty-on bl ood pl atel et
aggregation, inhibitory activity on gasﬁric gcid secretion, -and gastric

ulceration, and 2._, jé:s S 1,540, 427

(whemn A represents a groupmg of the formu]a

é%@

15 X represents ethylcne (1e —CHBCHz—) or lrans-vmylene (1e LCH= CH-—), R, 15
represents a straight- or -branched-chain alkyl radical containing from 1 to 10 carbon
atoins or a straight« or ‘branched-chain alkyl radical containing from 1 to 6 carbon -
atoms carrying a phenyl substituent or a cycloalkyl substituent of S to 7 carbon atoms,
R, represents a ydrogen atom or a straight- or branched-chain alky!l radical con- -

'é}‘:, _......-.‘,

20. taxmng from 1 to 4 carbon atoms, the wavy line #A\s indicates attachment of the .20

roxy ‘radical to the’carbon, dtom in alpha or beta’ configuration .and the C—Gs
: double bond is frans) and dlkyl esters thereof having 1 to 10 carbon atoms in a
" straight- or brariched-chain, and cyclodextrin clathrates of such acids or  esters,
and nori-toxic salts of such acids, with the exclusion of trams-2,3-didehydro-PGE,. In
25 the aforesaid Specification it is disclosed that the oompounds possess the kmown 25
valuable pharmacological properties typical of rostaglandms in a selective fashion
mcludmg, in particular, hypotensive activity, mhlbltory activity on blood platelet
aggregation, i bxtory activity on gastric acid secretion, and gastric ulceration, and

(



bronchodi | ator activity and are useful in the treatnent of hypertension, in
the treat- 2 nent of disorders of the peripheral circulation, in the
prevention and trea%ni——e#—ee#ebeﬂ—#mon%e&rs—&ﬁd—ncyee&%—ﬂm on,
- in the treatnent of gastric ulceration and in the treatnent of asthma. 5
- Al has now been found after further research and experinentation that trs-5
@rr] prost agl andi n anal ogues of general formul a wherein A
prgsents the grouping of the f105r4m&7a: V X represents trans- vbnyl ene,
er: : ' T
Lers bronchodllator acuwtyandareusefulmtbe treatmentofhypertenslon,'mq_:gt@qt t het
2((err]) BEH W] sl TR S oven stop [vim
16, 16- di rgd y - an rr et hyl -tram 2, |
di dehydr.o- PGE]msamr bmtfoyxhd gt furdert heacipfind ¢xpeingyatiop-that Strans- . dedst ri Ny
cl at-hr at eA-Destag ﬂ%woﬁmmwslmo%mwmmsmmf the aci fis;
pOSSess Bhe &ctedl y outstanding phar macol ogi cal propertres The |
_ present: rnventron is concerned wifih, all such, corrpounds in the "natural’
anal ogues: of.-the general -formul.a I 20 (wherein R, represents the
1, 1-di rrethyl pentyl “or 2([err])-etNN hept.yl - group, the wavy 20 line. [err]
|nd| cates attachnent of the hydroxy group in beta or,-prefierably, alpha
conf i-gur ak kepitsedid Ghadsibiy @] R, represéiitvind £1-BilS@yipdngl f6pds -are trans) and net hyl
‘esters thereof, and cyclodextrin cfathrates. of such acids or esters, and

non-toxic (eg. sodium salts:offsuch acids. 25 .~ - The present’
i nvention is concerned wt au(l;_s(rdﬂ;)f;geﬁaounds inthe "natural';y 25 form
as depicted. As will. be- apparent to those skilled i.n the art, -the conmpounds

depicted in general fornula VI GHave four centres of chirali ty, t hese four
centres of c I eing at the alicyclic ring carbon atons identified as
8,11 and °I§he kféi'e% m%ﬂggr?? P15 carbon 30 atom which has attached to it a
hydroxy group. A furt herfi€erCHp—CH—(CH,)HGH,Y 30 occurs when the syibol
[err]- represents a 2([err])-ethyfheptyl group. The presence of chirality

| eads, asis well known, to 'the ¥Pstence of isomerism Al isoners of

general faoarmlnapréémam__j beé uro&srvlzhemém mmereafasd-m,;ed within the
scope of -dfethyks _,.thxdebs&o-PGEx] and mefliybesprsothérend)| thenclick- anal ogue of -
for bl a sych apidspe caipr san@tven-?ﬂpalts -of the agids, @St hy|1Spent yl

~ o group, an )7 A " onohtk c&@n;@s' 1 alaVve been found
-to possesaaﬂ@i@ v 'mbtymﬁuod abort 1 fac%ﬁgﬁt acti vfu'??{eané“ stimilatory. -
~activity on -uterine contracti.on, ‘activities not mentioened in the
Speci fi cati on of Application ,\@QC}@ (Serial~ No. 1,416,410) in respect
of . any specific. conpound u@p 1hg”40 to generaVIforrruI a | -
di scl osed therein, and are acc¥r¥ #9ly useful "in the termnation 40 of
pregnancy and induction of |ab®ur %n ‘pregnant female manmals and in the

-:CONR0 Ol Qiivhedeirs Ry uegmmnstthaaapmmmpﬂrﬂ aez(g)temymép:yl@ub,aﬂzeomy n f eoal e :
mammi al s line Seind ttepligend | of sheh bydeoxy) er, g@ye prost agl andi n
r

t&;@ﬁ& £ ff% g ) -et hyl - 3

~anal ogue {lL 2 50300 W B T AT
.1, 540, 42e_ sodmm)s’altsofsuchaads group, and the
met Byl esterl‘harpehsanorinvemnos mbemwi&rdodur:h hranpeuddeomlfeo‘mndalto p@Ssess an

exceptio ‘&‘F‘I ot ensj ve |vr are accoyr.din useful in the
{7 at men PR A SRS of the
perl-pher Giniz Qéirbon atoms 1dennﬁedas 8, 11 and 12andatthe c-1s carbon o
30 auom wlud: has attached to it a hydroxy group. A further centre of chirali 30 3
' occurs ‘when the symbol represents a 2(£)-cthylheptyl group. The presence ot‘, LT
chzrahtyleads,asxswellknown,totheexlstenoeofxsomensm lsomcrsofgmtal - N
Emrnnda 311 and migtures thereof are to be considered within the. scope of general - P
o s S
35 The " prostaglandin anslogue of formula VI wherem R, resents- the l,l-- 35
dxmethyl pentyl group, and -the methyl ester, and non toxic salts ereof, have been. .
ound "to possess. exceptionally good abortxfaaent activity and stxmulatory activity-on .
uterine contraction, activities not men_uoned in the Specxﬁcauon of Application No..
60040/73 " (Serial No. 1,416,410) in respect of any. specific. compound conforming
40 "to general formula. T disclosed therein, and are accordingly useful in the termination 40
of pregnancy and induction of labour in pregnant fémale ‘mammals and in. the control
~ of oestrus, contraception . and  menstrual. “regulation.  in female mammals Such o
compmmds also have hypotensive activity. .
The proslaglandm analogue of formula VI wherem R, reprwents the 2($)-ethyl-._




5 The prostaglandin conmpounds of the present invention have
relatively | ow 5 potencres I n |nducrng drarrhoea I n conparrson wth
their potencies in respect - —phat-m ca -
her ei nbef ore nentioned, and may accordlngly bé used for the stat ed purposes

at appropriate rates of admi ni stration whi ch do not induce diarrhoea as an ([,
undesired side effect. 10 The preferred conpound of the invention >
in respect of gts abortlfament act|V|ty ]1(} 9 stllnulatory act|V|ty on, '
uterine contragt+en Sima A , _. cherreh-6 A H—
ester, and thggﬁr ef BYPFYA g ek Y‘ ‘F'

hypot ensfve acti vi tﬁfﬁaéﬂg &ﬁ%ﬁﬁt 33': " Pe, =]

met hyl ester. For ewiltid. |n andard aboratory tests on ora

adni ni st%at ionsto the mpmit&landuémcghﬁug@sof OPFPMeggmtt prelatively siow e 5
rat, 17(ferr]), 20-d 1

produces falls in e *L“é‘iéé’u?g, “&E”&%‘% mﬂﬁéma tgé“%tﬁrg

0.5, 1 and 3 hours ﬁteleﬁm respectlve y, -at a ose of 0.

[err] aninmal Bbddy vve

0.5, 1,~3 and 5 houmﬂ;ﬁ:%&iﬁﬁ'{1 %gﬁz %}W ‘ n-_u-
ng./ kg. 20 an hylko- dstek),
20 nmHg, at 0.5, For26a1ﬂple,3namﬁaﬁ aéstseon adhndmli con-
respectively, lat a ¥4

experiments soft fafif %f%Bﬁﬁ m g-%ésg%%ggﬁt he

dose of 0.3 ny./kg. .:' el 1 Qiry &rdl13 o,

doses of 0.1 /kgOS,ahlifmild B duiyrs mtlon, @smlly taadmemfloi)owksrvel

25 respectivePy. Th e lﬂ‘l“’f@f;fgfﬂj t&@é{u%ﬁ%est‘mﬁg’dz tadosea“" ZOMHG"“OS’ 20
17([err]), 20-di et hy}sql ioighe i) e yamo P &Y et hy EF° m?arlong

hypot ensi ve activity amdtha dbewe xpemkntdls&f Edaaeaveﬁrabdanedngly(ﬁldue ot foEeik)
activity. 16, 16-Di rr%}t:fh% dosn of 0:3 Ingeiike eﬂhl}ﬂalrbﬂ? t:%%t' ne of (si

stimulates utéine 0.1 me/ke.
the pregnant rat on J hypots Y
[err]/kg. animal boide lattivi ||)_produces a fall of
when adm ni s_t%ed i ntr

the‘blood‘pressure

-trens-2y3tglidehydrooR xbrnetayl awae@t dumg
dose of 1 [erry/kg. S [;ﬁf gﬁh at a3° _
dose of 1,200 [err] ' enbaad.ymew : .u(y#' mtha;aedra,GSO% of
mce so treated 35atadoseof1 b dm&hop&aga(ﬁoseof -
16, 16- di rrethy tran ¥y Or ne
contract 1o At v mﬁ%&eﬁﬁ ﬁ%’% Sl

di arr hoea- producr ng( pRdudiigQctivitieSirel beuddatlatsdfiec] Thé plaabas. The
phar ma- col ogi cal aetthgmltme@:nnm of lﬁ,l&dxmethyl- -2,3-dldehvdm-PGE1 methyl ester

16, 16- di et hylmtran%‘l"z"f "gw ‘%%ro W’é ?P“@i g—d‘? andlﬂ)
anal ogues al r eady dp@g 03 ﬂh@n i ’f gﬁ BHE, aﬁ'fl e;g@g) yl-

tion No. 60040/73 (B%-IZ ﬁaxed&gthefollowmgTable _ . -
16(R) - net hyl -trans- 2, 3-di dehydro- ' [err], _
16(err)-phenyl - 18,19, 20-trinor-trans- 2 3 dehydro [err] and -
15(err)-methyl - trans-2, 3-di dehydro [err] are corrpared |n the fol l owi ng
Tabl e. 1, 540, 427 . O : 5

1, 540, 427 5Asrsto be noted from .
the Table, '16, 16-di net hyI--trans 2 3- d| dehydro-[err] :

[ 2]



met hyl ester produces a strong desired effect (uterine contraction) which
is at least 10 times nore potent than the other conpounds. Moreover, the
de-effects, i.e.

S

~the (ii)/(i) or (err)/ (i)
16-di net hyl -trans- 2, 3- d|dehydro [err]

_égﬁn 5 those of the
16-di met hyl -trans- 2, 3- dideh

confraction activity far sunpﬂa

B

rati o) of 5

known conpounds.
ro-[err]. methyl
2’7n thp ot hpr pnrmmmric testéd-and i s

..methyl ester is very much higher
These dat a |nd|cate t hat '
ester has a strong uterine

better and.sa
| abour
contraceptro

in pregnant fe

Ie nannals ‘and in the control

and nenstrual

regulatlon in female nmama|
ot her conpounds t ested. Aceordlgg to the*featu?e ef t hp

the trans-[efr]-prosta jl and] ns
‘esters are p epared ~by .

generaL formgla¢VI
he:procgss°“h|ch conprﬁses rea

y - and |nduct|on of

D . of oest’rus,
s..than the 10

> present - |nvent|on
nd. their nethyl”
"ting a cycl opent ane

1

a

radi.cal cont
[err] is the
~radi cal cont
trans-[err] -

[err] (where
corres- pond
X o

converting: b
gener al

arnlng fro

hi i ng fro.
prostas. -&5
n&eﬁhg=
ng:aa!@ Qf
307 (hergi
/et H:bd'sok
tOrmJIa IX (

cal .

'ﬂl’

)2 to 12 carbon atons),

h\lr{r al \IQI Rg—w

'derlvatlve of ‘the generfal rnula: "1 5° .
VI - } 15 (wherdin. [err] represents a2 tetrahyjropyranyl.group
_ UnSUbStltUte ol SUbStl 11t F‘d hV at |PFIQT nnpql l(\ll rad_ Ca| or a :
| - et hoxyet hy fgroup [;rr] preferably belng the 2- tetrp- hydropyranyl
- -group, [err]| is as.herjeinbefore -defined ~and tne wavy {ine [err] indicates
~attachnent-.of the- Cﬁm-mroup 1o Lhe,parbo& at omsin al php ‘or beta
confi gurati-op) vvrth\20 S addi & k@ phodphonake of thg general fornula:
20 [err] O.(pherei nv{err]c’reﬁregenf’s a nthyl 8r.-ethyl|radical, and [err],
represents the met hy rladical” -of a stralght- or br anched-chai n al kyl

[e

rr]

t he g‘ene}r al

2 to 12 carbon atons
glandrn est er -of the general
‘et he neani'ngs her ei nbefore sp
e forn%ia 3% :
“have the neanlngs here
own- per se-the 9a-hydroxy grou
efein Re. represents the nethyl r

' optlona I'y hydrol ysi ng when
- is:25 an al kyl

the resu t'i ng :
f.prmul a: I X

=crf| ed)- to the.

nbetore specrfred),
b i n the conpound: of
adical ) or X to an

0X0 group, ma

IU ||yU| UI yb

Iug ttre—ferT]

groups Th The Tes

Jlting

trans-[errg- )rostagland n..cornpound. of the. general -35. formul a:
35 [err] x¥{wherdn R'|épresents a hydiogen atontor,tte_nethyl radlcal
and {err] anj[err]g 281 6 w o ST n .1, 540, 427 have
t he meani ngs. he:elglt&ioo e spe°;ii'f§ ed)- to hydroxy. groups|to obtain a PGE
conpound of-gener cfor”rula VI or- a met hyl- ester theregf. I'n general
“formulae VI [ 1 X "X-and|X. the double bonds deplcted are trans as are al
ot her doublef bonds depl,ted 5 , or
[err] ' — 5T tollomrng f rnulae; ci s double
bonds in fol fow ng fognjlae are deplcted By the term " et hods known per se"
as used in tmls Sped £i fation is neant nmethods heretof¢re used or described
in the chem aIArEergt ire. 10 The regttion bétween the
cycl opent ane deri vatd ge$ of gené?‘al formula VIl and th¢ 10 di al kyl
phosphonat es |of géﬁé§§ formula VII'l- (in the formof ajsodio derivative
L g : .
- .
. b=
y ] £ S T
E & % a £ & L &
228 3 &2 EZFG8
s 3 digoi L3I




formed, for exanple, by reaction of sodium hydride wth the dialkyl

phosphonate in an inert organic nedium is carried out under the normal

conditions utilised-for i

organi c solvent at a tenperature not 15 exceedrng 30[err] The reaction

is preferably-carried out by suspending a strong 15- base,' such as .

sodi um hydride, in an inert organic nmedium (e.g. tetrahydrofuran or QE%;
it;

1, 2- di met hoxyet hane) ~addi-ng. t he di al kyl .i)s/phonate thereby to form
sol ution of the sodi um d &l kg/hﬁnhb&pinomat’hblkhmmymhmenﬁmsmmome of

sodi o derivatidve

general formula VI methyl produces & ﬁ?ﬂrg rf@advm centraction} which écaylidast bond
is formed stereospg%ﬁggﬂFJ W ff“‘z’pﬁ’% X is
obt ai ned.” Theshydr 1. ler &eﬁh g@pq} fo,g 0 theg
correspohdi ng aci dshoafof erdumin erﬂyta cmarthatad,lodiinmywm,mg to '
met hods known per dgideh ’ees ht‘sre rheerip Wﬂe%lﬂ'tmfa{ﬁ“mfaqueous
solution of an alk e%g’;g% 1 and kS sl i de or
carbonate intohe p tta&pmtﬂfd-ﬁhﬁ Al Qi Goatmthaly,Sihln d@g. 10
t et rahydrof uran or o&er thtmndsltesmdnt ar n| from 1 to 4 car bon atoms

met hanol The PGF al j rtP ﬁﬁw'rgsﬁge“B?“’ g‘f"gf

(wherein [err] rep &”fﬁ’g ﬁ} c%sér‘fhé |nto a
PCGE ring by methods 30 nown per se for the conver.si on of a hydroxy
group in the 9-position of a prosta- - 30¢gl andi.n to an oxo group, for
exanpl e by means of a chromc acid sol u m/(\e’mﬁ obt ai ned fromyghrom um
trioxi de, - manganese sul phate and sul phu Aackd in water) or Jones' reagéﬁt
The [err] groups of -the conpounds of gen s formula XI may-be converted 35
to hydroxy groups by mld hydrol ysr S vvrth an -aqueous sol utr on of "an organr C

acid, 35 e.g. ace srl_erea!c ( trlahy p: - P!d“t
hydrochl oric acid, yalVant a4 %ﬁ T A0 ent

m sci bl e, wi th wat erg,m 3 R, Eyg@ th @Pbo® htod i @ a,ae&m e@ﬂguﬁum)ngrhf rom1l
to 4 carbon a2bns, ad:agylphtspltwmotbftﬁlérwemifodnder olysis may be carried out ap
a tenperature ranging from anbi ent toag’ OAH]!‘ (preferalg}ﬁ/I at a

t enperatyre bel ow 45[err]) wth an -aci .a mxture of 40
hydrochloric acid with tetrahydrofuran ororret hanol or a mixture of acetic
acid, water and tetrahydrofuran The products of eneral forrruyg V] or the
rrethyl estersther ey TR , THCDH Yi‘ lica
gel, which procedur,ﬁl ,hy%% genlm,tg the es RIS TREWN af :
general formusa Xl an slkyl radicdl ¢sh@ining fmmrmmulndsrbm athmt,lde ing tré-Alprossp | N t2A5e
15-posion in -aslan#eqsnel]ofehﬁm egliforrmilsns, | ead to a separation of the
resul ting 15a-hydroxy and.-15[err]-hydroxy. i somers of general formula VI or

ester thereof. The cycl opent ane derivat a[es»oif\/g’é’ﬁeral formula VII enpl oyed

as starting materials in the aforedesc rocess can be. prep&’Fed.from

bi cycl o-oct ane deriva- .50 tives of it We¥general fornula: -

50 (Wnerel n [err] have. t he neani ngs- her ef*nbét or e speci fi ed and-the depict ed
doubl e bond is tram@em&,ﬁﬁrammmvammmm@mmm : :
Speci fication of 1,540, 427

7 Application No. 60040/ 73 (Serial No. 1s416,410) for the preparation of
anal ogous cycl pentane derivati ves. The: -Msphonate starting -

mat eri al s of %jgneral formul a VIl can- Sy=s t hesi sed- by the pr’écedure 30
described by G M Kosolapoff, J. Amer. Cefn. “Soc. 68, 5

51103 (1946), according to the feaction sequence - 0

0 [err] V\/nerel n [ er(wherdn Ry, [Rranfl wehaaémbeie&hﬂgbaéﬁh&fo&eipbdma), converting by
methods known per se the 9«-hydroxy group in the compound of general formula
IX (wherein R, represents the methyl radical) or X to an oxo group, and hydrolysing
35 ;he Olla!, groups in the resulting tram-A*-prostaglanmn compound of the general 35
formul

XI

(wherein R tepresents a hydrogen atom or the methyl radical, and Ry, R, and' As



The conpounds of general forrmula Xi|I can be prepared using initially
2-oxa-6- syn-fornyl-7-anti-acetoxy-cis-bicyclo[3,3,0]octan-3-one [E. J.
—J- . . ; ] and the sodio
derivative of a dialkyl phosphonate of the 10 general fornula: [err] 0 O
wherein [err] represents an al kyl group contai:ning from | ‘to 4 carbon
nms and [err] is as hereinbefore defined) and applylng thereto known g

cefures [see, for 15 . ex . Amer. Chem- Soc., 92, 397 (1970)
3nd -ont—No 7 215, Q1Aalrg%$271ﬁ {publication No 2 1?.4*&13)] The

di al ky! prlrais ﬁe erabe‘?fﬁefl)msrl Bydpdky. Igmammbeb n BGE] DY reacti ng a
sol ution &§f™ i on %‘Fﬂg%“‘gtﬂﬁﬁv%hﬁgfh% ‘ﬁf? of a dial Ryl
met hyl phoa ldaejaona of ‘f ene 5 .k
[err (wher ein R7 is. as. her e| nbefore defi ned) e.qg. di net hyl net hyl ,
phosphonate or diethyl net hylbﬁbsp?fonat\ef in tetrahydrofuran at a’ £
tenper ature I ow 50ferr], and then addi ng dropwi se to the reaction
mxture a” Hmpe; ﬁ“ﬁ?ﬁ‘h’ﬁb?}’ﬁﬂmé?HW’H%m pgderigednyl a: 25

XV 25 (wher ei n [err] J.epresents.an’ al kyl group cont ai ni ng from
| to 4 carbon atons and [err] i s as herei nbef ore defined) .

t et rahydr %eﬁleaﬁma“w r et be1_w}ls°d500@15 Sneeﬁcationtte mFaIﬁours and t hen
sti ripi ng - e A lotentics B el b o ient.to
Oferr]., kgl phSs od a aiatofea giq%g,% fortrlr%la Xl L.
30 formoﬂctmremhmp bsoreepnbmpﬁduéumfhsatdarv@haﬁe difliy] phosphemte innvent i-on t he

trans-[er ) s seried e Sheypor n@P‘HW“f(b‘Fq*FE‘PﬁPIVI “and their
el | coflR %‘m L ms”’%% SR Lacring o

conpound Bisetsb@ $60ditin | hydridte, M| a8 inert e ydrofua dtal‘l ous synbol s
and [err] lzdmhayeﬁmebladbw Glreedldléﬂlrhe@ho @ruh}rel}yref@mbbysoeﬁ bei ng the

s e

R Ig0i the Wittig. reaction a. tmm—A2 doub)
may be thmmﬂmﬁﬁlﬁm&bbmmch repr esent stral ght:-- or branched-¢hain

al kyl grou ViR ¥ Mﬂb d e &‘r dﬁ'ﬁl kyl group -
f%pyl am de, to
RE fa Abatdr-Bd

containin " .
obt @5n 40sodium ord '- r @saernee@oa thet sdigked. -. 25 8

1, 540, 427 ofgmicr jolvfnshes. etmahtrdxdumvaror @msllwphbvtasungaﬁmh pen r4 casog as her ei nbef ore

,_;_:.deflned) AP L6 Irth m est er | at e ne- sel enenyl brom de
e T Eﬁé’% iy &“‘gﬁ.mﬁ%%%‘ o a phony

L di séOenl dam@ﬁ por & fod h}tlcoxﬁ&rsxdi % p e 9qiosdiono a proste forgml a. [err],
wherein té Wom QXO[EPQP} forbmtwlfr eqbswlsm .5 taining
from 1 t e’pﬂ?ﬁ%?F“FQH?a?aﬂng s““"ﬂ%r"&?y%wﬁ'ﬁr the resuting

i nt er medi at rd‘f tﬁé’u s Bf gdRalFbdnRaer (ifbé h&vml opent ane rihg
to dh [erfo]hyhmlj gmypsgxyoupl by ykmwdlbtamaq:eeus@dnqﬁmwﬂ ofgatieidyener g f or mul a:

XIX 4 10 ©g a i eﬁS‘&WGM %ﬁ&m s hereinbefore
defined a com "jng g[" as hereinbefore
defined, giid By(ﬁﬂﬁidﬁna %rdmedl 611 ranging fom ambm to 60°C. _
.40 referably at a temperaturé below 45°C) w1th an ac1d mlxture, e.g. a mixture of - 40
hydrochloric acid with tetrahydrofuran or methanol, or a mixture of acetic acid, water
and tetrahydrofuran.
The. products of general formula VI or the methyl esters thereof may be purified
by column chromatography on silica gel,” which procedure may, when the inter-
45 mediate compound of general formula XI is a mixture of compounds with the OR, 45
-~ group in the 15- tlonma-andﬂ-conﬁgurauons,lcadtoaseparatxonofthe' s o
tmg 15a~hydroxy and 15p8-hydroxy isomers of general formula VI or ester thereof. - .
The cyclopentane derivatives of general formula VII employed as starting
materials in the aforedescribed prooess can be ptepared from brcyclo-octane derxva- : o
50 tives of the general formula: : 50 .

- <l'\<‘3 _ B
(wherein R,, R, and #\» have the meamngs herembefore specxﬁed and the dep:cted
double bond is trans) by application of procedures described in the Specification of -



her ei nbefore defined), treating the resulting conmpound with hydrogen
peroxi de or sodi um peri odate, and deconposing the resulting conpound of the

general formula: - XX 15 (wherei n the—varteus synbols and [err] are

as herei nbefore defined) to convert the 15 grouping attached to the
8-position of the cyclopentane ring to a-trans-[err]-grouping . 20 - >
wherein [err] is as hereinbefore defined, ie. to obtain a conpound of o /%
general formula I'X, 20 wherein the var|0u§54%y oIs and [err] are as 7

herei nbefore dbfined and treating the confaln f or oul adX—as
her ei nbef ore descr i Bpylicdtion dlot enom/as msmtuglmanm &mahogmparnbngtemtoadus

formula VI or nethyf¥ The reactl on bet t agl andi n
or exanp

conmpound. of general gf&

formula XVII is car{io$ 9m;,tacdoﬂn@rtbm£ ﬁﬁﬂbﬁ?se{]‘lﬁ c‘de-ﬂ
addi ng dropwi se a sol ution of.a prostagl andin corrpound of for mul a XVI in

tetrahydrofuran to a sol ut on am n XVII ¥ n tetrahydro-
furan at a | ow tenper at(mmmm%@bgf _ﬂ&&a(ﬂo tlphﬂdmﬁecul ar

equi val ents of the conpounds of formula to XVII-in the reaction mxture
being 1: 2 to -3. AWheequGnd eﬁlied{he addrtron of t e’

prost agl andi n sol ut j. i “E“‘ﬁ‘? ﬁ‘;iane
tenperature f@g abo SS(1 @)] @ﬁl,dﬁ gsp{f 10
esterenol ate of f orgendra . The reactr on bet vveen ' |um

esterenol ate of for rruI a XVI II and benze@é”z%ﬁ nyl br om de, d¥Hhenyl

di sel eni de or dial kyl or. di phenyl di sul phi i & prefer- 35 ably carried
out in tetrahydrofuran, diethyl et her hexane or pent ane or a mxture '
of two or nore of tdweerpmt t ] el ge redrbon [awes tapd at a

| ow t enper at ufe, ang, g}*‘fﬂm@ ég]s Iutr
obt ai ned as descri b &lﬁ 3%@&87 48 " ?;glr 8 ran
3 or 4 nol ecul ar equl os aﬁ&eaegbﬁérarfwla XNDein e peepared Bh

di sel eni de, 2t 0a Slutigh efc%rb'aymth!@mmdlemfmthFaMtlsolm@f aldial}yl mthyhbphenyl

di sul phi de, for eacPhora € disigsterabfoppdail ent of |ithium 40 esterenol ate
present, the tenperature of the two sol ut(kmf,cﬁer ng -700C The reggetion - 20
m xture i,s stirred at -70[err] (a) for.one t||our when a sel eni um conpound

isthe ' 9 1, 540, 427

9 reactant or (b) f Hes &?Q mﬁ% t nd
subsequently at a erégt,lgﬁé;%é qﬁgﬁfd&"% % ﬁ‘t’n{m@a& %ﬂh
addition of, for exsidieg @dropwisaTel the aeactiont migdireca sn&inmateabomtnbot‘smamnl um

chl ori de soI ubk on tfgrmulee sol ution of the_r ting prestagl andi Ney : 25
internediate to hydrol yze the QLi groupgf ed tothe 5

cycl opent ane ring t@mﬂﬂnhﬁﬁﬁbmﬁﬁdﬁqmwlQﬁﬁﬂ&hﬂﬁﬁ@ﬁﬁﬁQUMOIaﬂ%nﬁﬁﬁﬁﬁhﬂRX|X i's
extracted 5 with el?sh Iheraalgfoast for2 @mﬁ%%mmamm )ﬂSWG-;sﬂgg
conmpound wherein Q etate
sol ution of the pro %f@%’ &qﬁ fﬂ%ﬁ}&[{f@ner _f°r$" &{ents;;o
of hydrogen per oxi daalagmsaoftgamaeroﬂiuwvsl,bﬁi thyitr RethyT est@rs, atti prdpartd)by the probe

nol ecul ar equi val erwhichpmprisesirearting e congpdundef theganerel fosmalaerrce ‘of * a | ower

al kanol, prefer- 10 ably nethanol and wg,ter at a tenperature bel ow
20[err], preferably for about 24 hours, £0.f, a=gonpound of formula XX
wherein [err] is benzenesel eninyl, i'-.-e. eO [err], and .stirrigggof the
reaction mixture at a tenperature of 250Yt¥\300C. fof one hour results in
deconposistion of the conpound to a corrpoﬂ‘hd 0f general -formula 15 X
whi ch can be separ d.from t n,.,(;e Qfdly Se

15 and. purifisgd blﬁ ek m el gﬂe%h%ﬂ%bgm%%-product%-
of formulia XIX is a conpound ‘wher ei n le a group -[err] [err] being as
her ei nbefore defined, the product is sepdated fromthe ethyl acetate

sol ution by :net hods knovvn per: se and treate i th hydroogen per quile or

sodi um ) SRR, VA S

(wherem Ro and R,,,, whxch may be the same or dnﬁerent, each represents a sualght
or branched-chain alkyl group. containing from 1 to 6 carbon atoms or a 1.
group containing from 3 to. 6 carbon. atoms), €.g. htl:num dnsopropylalmde, to obtain

40 a lithium esterenolate of the general formula: — 40



20 periodate in the sane way as herei nbefore described for a product
of formula XIX 20 wherein Qis benzenesel enenyl to obtain a conmpound of
Clener al for m]l a XX wherein ﬁ I S—&a gr‘ nllp rerlr] be| ng as her e| nbef ore
deflned whi ch can be separated fromthe reaction nmedi um by net hods known
per se. When the conpound of formula XX is one wherein Q répresents an

kylthl 0o 25 group -[err], wherein [err], represents an_al kyl group
40

bntaining from1l to 4 carbon 25 atons, the corrpound i s dissolved in"
| giene and the sol ution stirr&0437 ef erably in the. nrpqpnm:_g_ a small
anbunt _of _cal crum car bonat e, at a tenperature of 100'to 120[err] for a
period rangl ng from5 to 24 hurs t onpose the ¢ ound to a compound
of general formula | X Wen¢ :‘ of generaP‘vfﬁprrula XXis 30
one wherein Q represents the thl 0 group,: the conpound is di ssol ved in
carbon . 30 tetrachloride and the Sblution stirred, preferably in the”

presence pf . fc”%nl: aﬁw@ arﬂf»‘iﬂ|a‘é' &&”&&eﬁfb&@z@&ieﬁmd)atreaamgah@erature of about

50[err] B@izdng-selcnényl Broduide 2k, b&ﬂtsntv@cbl B¥pse the conpound
to a corgtgﬁjnﬁﬂpn ygﬁdleil)air dipbmyhﬂle@lemﬁs orTay albt‘) g‘:@ gral grimula I X

can’ be stbpforamle R.S58 " SacHt T irabisit S knovvn per se
“and pun‘P‘P’é&I P .ol gﬁ m? Ot &elcydlupemb rmgheastartlng mat eri al s
of gener@ skt Iobﬁmalcmypbdn dﬁtlhmtsralffmbre of- the present invention

- can be preypared fromthe correspondr ng acids of the general formula: -

[err] 40 (wherein [err] 'are ei nbefore defined) by reaction with
(i) diazo- 40 al kane conpo €9 di azonet hane, KEXr) al cohol's in the
N de as condensing agent, or (iii)

presence of .dicycl ohexyl - ca :
al cohol s foll|low ng.the formt fgn.0f a mxed acid- anhydri-de by adding.a

t . g |as N | | df
ale[(@: 2{“5%",,“ 1% ol a&ix&li% Békihudfredend atd )l Eprtspony

s ( ""beﬁiﬁdulﬁedt ozshguirl‘?i-etfl?ils;dﬂodu;gr%;lﬁﬁzs 956 and 45
1, 364, 12geinbefore deﬁned), treating - the. res tmg compound wi gen '
45 Conpoodiuis periodate sed depompasing thereseliing W%P@Wdfogm react | ng a bi c.ycl o-
oct ane derivative of general f@rrrul a Xll, wheréin-[err] ‘are as herein-
before defined, with (4-carboyy \AETIe )t"'ri phenyl p phor ane of the
fornmula [err] (wherein err is ,e+hbef ore define to obtain a cycl o-
50 pent ane derivative of thg Q& formul a: -
50 XXII (wherein [err] are as herei nbef ore defi ned) and. hydrogenatr ng by
. met {ypods I&mmer“ﬁiﬁs t;ﬁﬁ,otelaﬁd d-outhkeeashumﬂ!bdwetme@etprqm%ﬁetlon lt50 obtain an
“acid of formul a XXl . ‘Mol-d reduci ng-conditions shoul d be used for

the said reduc- 10 ' 000Rg ' 1, 540, 427
10 tion step i'n order to redum t he [err] double bond and not to
affect the [err oubl e K€ hd On may: be effected by
hydrogenﬁf‘i“h"ﬁl h’ gﬁgs'ﬁFgPtgﬁ%'g°mene%§r ogenat%lug catal yst, for exanple.

pal | adi um en charcoal , - in the of ‘an'inert, organr c soI vent, for

exanple a |ower: alkanol e.g.’ thanol. or ethanol at - oratory

t enpgr at U&tﬁreﬂ;tkcﬁﬂisrmdan&foreaeﬁnﬁledtopbww en essure 5
from at rmulptperrthever@u fr 9 ams antageously, t he
quantity 1 r-cno serverﬁi ngt e course of the
reaction sG \ {nk QFbstaBiAdia Qoryinind ﬁagemhllﬁeﬁ:dnéiw redycti on of

t he {ser r]:helomidwa :hﬁmdoft gnedl Hyim exwo‘ﬁltc!f gut in an °fgam¢ eactTon between

t he bi cyciooexpep 0. 10 butylidene)
tri phenyl ﬁ% 3&? ”Pﬂm@‘ogaym emg eaﬂé;el a‘;ﬁiehlddmofrret hyl sul phi nyl
met hyl i dethe seretbeing LA b3 el i S car ried

out gmder mwad:bmmdxftthemtazk isolugpns the readti sf Wttig reaction,
eg. in -a# mvﬁfp e‘FﬂP“‘fseWp%Pﬁ’tﬁth'Tomrgea%gﬁon is preferabl y

carried.. action between the lithijum esterenclate of formula XVIII and benzene-
selenenl bromide, diphenyl diselenide or dialkyl or diphenyl disulphide is prefer- 35
35 ably camed out in tetrahydrofuran, diethyl ether, hexane or pentane or a mixture
of two or more of them, tetrahydrofuran being the preferred solvent, at a low
temperature, e.g. —70°C. Thus, to the lithium esterenolate solution obtained as
described above there is added a solution in tetrahydrofuran of 3 or 4 molecular -
equivalents of beizeneselenenyl -bromidé or diphenyl diselenide, or:2 to 3 molecular 40
40 equivalents of dialkyl or dxphenyl disulphide, for each molecular equivalent of lithium 40 -
esterenolate present,’ the temperaturé: of the two: solutions being —70°C. The Teaction _
mixture is stirred at —70°C. (a) for one “hour when a- selenium . compound is the -




15 di met hyl sul phoxi de because the phosphorane conmpound is practically
i nsoluble in 15 other solvents, e.g. tetrahydrofuran, and because a

ci s-doubl e bond nust be forned ster = ' ‘ma '
For the better perfornmance of the Wttig reaction nore than two nol ecul ar
equi val ents of -t he “phosphorane conpound are required for each nole of the

bi cycl o-octane reactant. The reaction is general ly effected 20 at a- |

t enper at ure of 10 40[err]., preferably at ."'0 and S usually corrpl ete 0
20 after abou ()Jn nut.es tg four hours. g -t aYal dB=t I F=Yoaa X “YE-Ys
product of formu ﬁfa )5’53%%! 1 th{dhé

conventidnal pr o- ﬂ{ﬁ@ggg °“ ‘?ﬁ' F}@ '
on-silica gel. The btn{@maﬁ meﬁ&BQ{ myggmy in the

af orenent i oned 25 cychpepuanrcegstooh ztlkydroxsng:eun, |rhenpmcfugtrofefmujallém istelmmam 5

dii soprod’yl am de, al%Fh e ‘k bro e.and d
di sel eni de can be prends é‘%@ ﬁq‘i&é’?&? g%nﬁﬂ @&%ﬁiﬁéﬁs aﬁ’%&sw B in o
Amer. Chem Soc. heedgE pédgkide Qut A téﬂjs&dﬁﬁé béléwa BOACE op hwith he

present inventq on, qumdlems efmdn@g lsdmfmgbmeqs@be o grdowst 1, Prefﬂd t heio

met hyl esters, may ol vy g°cfzf %ﬁ“blyf"r ﬁ%

formul ae | X (wher ei E‘?E%ﬂ J%P%gﬁr ,ﬁ s thﬂurgﬁm erﬁ[te&' G BGEGL for OF

br anched- chai n al kybnenaﬁh:eﬁlts mdabapdaiuaguﬁthamaonﬁnd)tdla Jnm«mobgememl orqutal X,

i .e. com pouhds of :'{-"'- . n‘tgﬁeﬁafroar ewﬂé: errebmmp'évqs]mvepmeents F:Y

hydrogen atom the \%w’i chain
Q;,gfﬁ"“ﬁ
synbol s and er r ] solutio by asthh:lsrbowmeérow

al kyl radical cont akgluafag @ etoee definel] R
etfutabd;th dee»rpodaﬁir ed by
the hydrol ysi & undeP“- lﬁﬁ"‘eaf‘e “ct
formula: [err] V\,her Suf;%fg}g dnrﬁ'ﬁ mfromz
to 5 carbon atons, Ee& o Bedium ymag&em . stral ght or- branched chain '
al kyl group cggt ai ni ngWhenothe tontp@unﬂl o frdowla XXOS atemlsremnﬂ repesentst dncalkyltliorbol s
and [err], are”as hef@ins Fe:r@h‘b?f Wﬁm%ﬁm i B aL 25

condi tions may be e e, ﬁn mqhep kj@:lm met al ,

e.g. sodium or pot aRePCinfpr- hpdioﬂm riting dfomCH kBN Edusy mmedioheo lﬂea:empmnd)io & wat er

m sci bl e,sol V%Q ewglpm{nétof o Vlarlxo emtbal Pd eb laf X¥ris 1 to 4
carbon 45 t onms aﬂgl “\@Pln 30

[err] represents a calcmm c f,;ag,tﬁsm um
carbonate in an anh@mmo&sgdmmbseMWmdgﬂc%&dtoo emlaﬁo

preferably absgl ut 4

wherein [err] Sjrgepr g'cgg‘}%
atons. 50 Geresari Ui cag
conmpound of: the geﬁumual—#orrml a:
[err] are as hereinbefore defined) by re
vinyl ether in an inert organicsolven

presence of a condensing agent, e.g: p-

-

‘G

ficti on Wedh a di hydropyran or et hyI
Wt hyl ene: chl ori gf)nl n the

Conpounds of general fornula XXV may be # ep™ ed froma corrpound of .
5 the general 400r mivherei ®5, (R, @Mwbem akhaemowaﬁnﬁymta@éasuoandm[@rma]zo- ar@

as herei nbefore de

by methods known pgf§ midg ggdﬁl}ll‘;";“;g @%é’féd (1)

et
Z
=

W th excess sodi um WML dr b1 S Blich Hafdtks Nod
carbon atons, 48. at a Iowte%;ature preferabl at -30[err]45
i

: |
to -60[efr]., or (2 ppund #ﬁélﬁﬁa deri c
sol vent, eg. 1,2- Qﬂ_ x " ! . C The

pr oduct t hus Obt ai Qﬂd=CH ”—COOH (w erem¢1sashe ore deﬁned)toobtamacyclo-
50 penmnedenvauveofthe general formula: — - _ 50

oxxm

(wherem R,, R and -'“\r are as herembefore deﬁned) and hydrogenatmg by methods
known per se “the cis-double bond in the Cs—C, position to obtain- an acid of
general formula XXI. Mold reducing conditions should be used for the said reduc-



Is a mxture of isomers in which the 15-hydroxy group is in [err] or
[err]-configuration. 15 If desired, the isonmer having the hydroxy
fromthe isomer having the
hydroxy group in [err]- conflguratlon by colum chronato- graphy on silica
I. The separated isoners may be uti-lized in-the procedures herer n

(3

)v

scribed to give prostaglandi n anal ogues of general forrmula VI met hyl
el thereof in WhICh t he hyqrswygroup |n p05|t|0n 15 is in 4 or

g r=conftrgoratton— : -Cotrpotes: "encra.. +ot-fita oVl may’ be

pr epar ed ‘T‘PF"‘ nitp d (24 E:J—Cad"“%b"&#”&‘ Gtﬁ—Fhe general |

f or mul a: i E?‘ ﬁ{' are as °

her ei nbef @f @ &k ﬁedllav ﬂidnuatg phosphonat e of
genefal f - mermma eqrmal[@rele}rat@rm 2& at a hhdwm moier e def i ned. The
reaction f @Fﬁ%&ﬁf@z %% comse :;g&smuwmheq Bhydride i’ an
~inert orge.ghgn ﬁﬁ}n UF it 6l—&,, ogéyet hane and

addi ng therhyimlokqafs phosphonate o genera formul a. XI I | . The resulting sodio
derilfa- bisyrle=astaess Eﬂfmi eﬂeﬁlb@dﬂ-_ Achomy). wi t KOt he
corrpound % XX : f’, , non [ eS¢ i'_,’. hr] to 45[err] to
~ formthe t,,;t i i6, gl @2 XV

st ereoseI e:etttl wpeitmg.em aéacdoormrwreiexaﬂwurmdm“el n the vari ous
synt Isa lepired BY a new
synt hetlc o ik, A 3 @‘%l cted
hereafterreacnb:y nﬂioFeeﬂﬁer asﬂdraﬁehaﬂ@ud: ly belowin

Schee, . b o i ke (|
roduct O

Comounds ST a1 30 Tfula il BB PR K el Y compounds of

gener al faﬂmdaad puﬂi&bﬁhilq:i)dchsmaﬁﬂmpmsﬁcm be effect ed by
' ) 0 ganic .

hydr ggenat | o'ﬁhel LSRAS
n @ar co !
_sol vent , ,&dal at

. Iaboratory tmngmfmﬂétfmemﬁepmedm melsmmaaaloéaesgsf at a hydrogen

pressure. j theiy gethy e 9EpEdA al  f or nul a, XXX
3 L TR

al | ad| um

~ may “be pr ounds of

- general f gdunddlofith a conpound of general - formula XV

““qherein [err] are as hereinbefore defined, to obtaln a1 ithium-.10 conpound

- of the general fornula: [err]- mhere|n<$q;r] are -as hereinbefore defined)
reacting the |ithium conpound fﬁ“ﬁ@ﬁ%eneselenenyl xeri de (i.e. [err], or
di phenyl di-sel enide, or a di alN& _ di sul.phide or- . .. dlsulphlde
of -general fornmula [err] in whish rr] is as ‘15 herelnbefore defi ned,
hydronS|no the resultlng i nter nedi at e to obt ai n conpounds of gener al

fornul a bdrpgen) l\?dl@h oh\adstaighta goer oxi de or
sodi 2 t he 3§ener al
formul a: Viikagitd : & q&m S-are as

- herei nbefore efir to convert t he- group?el;1 err]. attached to the

8- posrtlon of the cycl opent ane @j,ng to camltrans A2 gr oupr ng
. A _

XXIV

_ whetem Ris. represmts an alkanoyl group oontalmng from 2tof carbon atoms, R14 '

40 represents a straight- or branched-chain alkyl group containing from 1 to-4 carbon 40
atoms and the other symbols and #\» are as hereinbefore defined, The hydrolyms- : L
under alkaline conditions may be effected (1) with an aqueous solution of an alkali C
metal, e.g. sodium or potassium, hydroxzide or carbonate in the presence of a water
xmsclble solvent, e.g. tetrahydrofuran or an alkanol containing from 1 to 4 catbon - -

45 atoms, ‘to-give compounds of general formula XXIN wherein R,, represents a 45
hydrogen atom, or (2) with anhydrous potassium carbonate in an anhydrous alkanol -
. containing from 1 to 4 carbon atoms, preferably absolute methanol, to give compounds
of general formula- XXIII wherein R, represents an alkyl group contammg

. 1 to 4 carbon atoms, . .

50 Compounds of general formula XXIV may be prepared from a compound of_- 50 -

the general formula: . . -



13. 1, 540, 427 wherein [err] is as
her ei nbef ore defined. The reaction between a conpound of general formula
XXI'X and a lithiated am ne of gereral—forrta—Xvt+—+s—<carried out in an

inert organic solvent, e.g. tetrahydrofuran, 5 at a low terrperature

e.g. at -78[err]., the rati o of, the _.nol ecul ar equivalents of a 5 conpound

of general forrrula XXIX to XVI1 in the reaction m xture being suitably @
adjusted to oq:lal nalithium Corrpound of qeﬂeﬁl forrrul a XXXV. The react'lo 74

bet ween the |i; ’ 8 .
brom de, di phehil di sel enide or a dial kyhndl sul ph| de or d| phenyl 10

di sul phi-de is preferably carried out in gani ¢ sol vent, e.g.
tetrahydrofuran, 10 hexanet hyl phosphor s, di et hyl - et her, nHkane or
n-pentane or a mxture of two or nore ofjt at a- Iowterrperature e.qg.

at -78[err] The product of general fornula XXX is converted to a compound
of general fornmul a Odedin by vedives pymbdeehdre\‘ahmeatja}emtebardeﬁmdb Hyoreactigpewith
conversion of a corﬁ!ﬁ'ﬁp yrap or ethyl vipgl heaalmegﬁ%a%u&; "%?"X&S’”éyl%”ﬁﬁﬂ%ﬂﬁd of

. resence of a condensingagent, e 1
general formulsa | X Lol o general formulh 1BV eﬁ‘i‘fmqlemes bl 2

XXXI'l may be pr epangMEMI ng conpounds of “general formula

trimethyl chlorosilane in an inert organlwc sol vent, e.g. nethyl ene
chloride, in the presence of a base, e.glpyridi or atertiary am' ne, at
a low tenperature, e g. at -30[err] 20 \/\/\/@&h‘pounds of gg ﬁr :
formula XXXI'I'l may be prepared by reacti ¥ i methyl - 20 si 8 et her of
general formula XXXI1 with an appropriateé,acyl chloride or acid anhydride
in an inert organic solvent, e.g. methylene chloride, in the presence of a
base, e g. pyri di ne(whéreia ﬂteeamhctuasyyhbalahwhreas heﬁm&ﬁﬁﬁm‘n&i)weenv&n@g that 0 to
30[err] Corrpounds o¥5-<getse’|ualt° Wno rBy ct!°|ﬂ if puiitn g
conpounds 25 10 o (E% ‘BW?W 5’2‘& @%or t He
renmoval of the tri-_ggo 'é;s,ﬁf anj’tabﬁXl soﬁ grapt with.
an acid: it is pr efuﬁmahdxgedmné, atmtmeraards&r-emg(:aml I@Crfl"lterpis!uatrbasmb&ixﬂdt e
risk of the rﬁgovallse)flmlz dérhuis%fgr@e foinad- of & |V ma

iRy whicly,

be converted conpdiity dq{s Egargﬁh%e P % s Jo g &mﬁ%ﬁrall
condi ti ons, for exags The sep a{@tgu“’ ady’ Be Qréili -il{) o BdIdmh €X Or
Jones' r'eagent at ademgdr giwpdomgianmm@ues oB(gertetat@rmao oa:ntdethxbfestgeneral
fornul a XXvi Ié used‘h3€§°f§!8ﬂ“§‘} byt ipg 1 EME’S“@W

depicted in S Peme Phean '%t P SRS tT"%mﬂ‘mﬁanese
Pat ent Publ i cation No 9 102646 from t he known conpound of formul'a 35 |
XXXVI | [prepared as described in J. Amar.aﬂn Chem Soc., 91, 5675. (1969) and
ibid, 35 92, 397 (1970)] by the series oj\/\e@ﬁ“ﬁms depi cted schematically
below in Scheme B, wherein Ac represen@fe acetyl group-.and ssgg ot her
synbol s are as herelnbefore defi ned 1¥po . o ; o

1, 540, 427 4 0 [err] Conpounds of

forrrula [err] may e.Bre ared by h dro (S under al kal i ne condtlons of
conpounds of forrrul%ﬁ@'fi’\van fﬁlqs the gedio j
met hanol . Conpasnds A lg‘f}&g—,g] [sﬁhpn 5
of conpounds of forhydhd;xx)ﬁ(\ﬂettlorgaﬁdeﬂv é;elmlert

5 to conpounds Of ﬁ!’mhliﬁll r@ulhgejao i

ethyl vinyl ether, ﬂmﬁ, X ‘Eﬁuge m% nE'B‘Fﬁje
the presence @0 a gouawdap XX VY Gerebd nesu p onl ¢ acl- é?) undi)

of general fornula XLICona‘ynm!;eof o feniulip (X Xc’\ﬁﬁmh:mg tb@vqmursdmbmf emror al
for ?n“ a XL with di i%p2 hereinbefore deﬁned may be prepared by a new ‘synthetic. route fro?:gknown
unds of formula XXVIII depicted hereafter, by the series of reactions depicted -
schematically below in Scheme A, wherein the ‘various symbols are as herembefore



10 butyl al um nium hydride in toluene. at a tenperature below -600C
D msyl ani on, 10 prevously prepared. from sodi um hydride and di methyl
— e i - yi-phosphoni um brom de to
‘form (4-carboxy-butylidene)tri- phenyl phosphorane. To that conpound is added
g _conpound of general fornmula XLI and the, m xtue in dinmethyl suphoxide is
matle to react at roomtenpera- 15 ture to yi el d conpounds of general
ul a. The acids of general fornula XLII : .15 are then esterified
t h known, _for_exampl e by r8¥427on. with.a diazo-_al kane*Ro give
ounds of general formula XXViddeeaMet hyl esters of the C
trans-[err]-prostagl agdi ns of  generalefornula VI can be obtained by *
reaction of the aci dsA\yiNE Tal azo thaneyw T1¥) net hanol in the presence
. 20 of dicycl ok arbed-r—r—m a condensi ng agent, or (iii)
met hanol fol | owi ng theg, 20 formati Qj a m xed acid anhydride by addifng a
tertiary am ne . and- t heh amvwal | de =« an aryl sulphonyl or
-al kyl sul phonyl “hal i dee(of Brd'ti sh Paeents Nos. 1,362,956 and 1, 364, 125)
Conpounds of ~gener al ' Ry f‘\,d“eévr"’e"d”‘ be converted by nethods 25
. known per se into no
25 By the term "' non-§pxic salts" smused in th| S Specr f| catl on. is neant
salts the cations of i Gk are Cati vel y semiiocuous to the ani mal organi sm
~when used in ther. apeut,; c doses” 5o tha“;11 t he beneficial pharmacol ogi cal

properties of the c ner <yl are not vitiated by
side-effects ascrlb% Preferably the salts are
wat er - sol ubl e. Suitab saf’t’s i ncl e aﬁ<al i metal, eg. 30 sodium and
pot assi um and anmmoni uf’f‘ﬁsal t.S Mr"hﬂaceutr cal |l y- accept able (i.e.

" non-toxic).amne salts. Afffnes-Sui t-abl e fd?"‘“form ng such salts with
carboxylic acids = 1&, o L Ry _ -1, 540, 427
15. are well known apd\ roolag€™4 or e nes der,l_ved in theory by
t he repl ace- nent  of eo0r noreof hydrogen atons- of ammonia by. |
groups, which may be he sane or - d|ff@r t -when nore than one hydrogen atom
is replaced, selected frog, for ‘exanpl e alky!l groups containing froml to
6 carbon atons and hydroxyal kyl - groups 5 cont ai ni ng. from1l to 3,

carbon atons 5 The non-t oxic
Com und ral formula XXVIII ma be
© salts nay gheSrpmemds : S samfay:thd&eda{mg e&?ﬁea fdf@?&“&‘ﬁym for exanpl e,
or eac ion g pmmw hdf oarthydrbgenatiora R4talist, 6g. t\maon oaly) aliriain fornula VI and

the’ appro ¢ka‘!f dméld WK’&“P‘C selvent fo5 %ﬁgrﬂ%ﬂﬂlabonaté anmoni um

hydr oxi de g& Eﬁ%ﬁﬁ@% ki D1 '%h{aﬁ? i PE™sal ts may be

i sol at ed by of ¥ hﬁﬁ m:m Sprépatedl by Ak, prodess wHichsuf ficiently

i nrsT&/ubl ewmpmdaeeamacmmmdmemf la XEXIX with aténapoyndiof gmerdessary after
;R Z?}’ iryg apd Ruo arg T‘%hﬁfg’e[‘?ﬁ?e}‘»'ﬁr‘l‘iwei’gt“éﬁ‘lﬂr n ad@l ogues of

general f fod o fhe § SERTA esters t hereof 'may, if desired, be converted

~into cyclodextrin clathrates. Tf

Jhe cl at brates . may be prepared by di ssol ving
the cyclodextrin in viater and/oy #i~oyganic.sol vent XEXV . which is
mscible with water and addi NV he"‘sol uti.on the. prostagl andi n conpound
15 in a water-ni'scible organi cégol vent.. The mixture. is then heated and the
desired cyglpgex! b dnxclﬁéwﬂ&éinuaroeda&ﬁeds,sdcﬁtged Imphiced Bepdiiziaat i ng the

M Xt ure UREE edzaditRenly] ipomiss (lee CHLSdBy), 00 diphany] disaleidee piae dialkyly t he product by
filtifati oMphldte@amhm".fﬂﬂédér‘%{FW 0“]9“. '&ﬂ'ﬁ@w%%?o%\ﬁt er ddy be
varied ac : SO AT "=y g materials and
Product S. oP i pektiiie, 2RE ddosthHeRsgth § o “hhydméapéﬁ% ded 20 70[err],
during the preparatlon of the ¢ c] odextrln cIathrates [err] or

rCycl odextfFins or mxtures thereo\f/\rpiy{cbg,, used in the preparation of the
cycl odextr| n clathrates... Conv on’i to their cydclgggitrin clathrates
serves to 'increase the stabil of the prostagl andi n conpounds. 25

The foll owi ng Reference Exanpl é& and Exanples illustrate the prepar atioh of
25 new prmmgIMMusa@abﬂgue&soﬁminb@rpaﬁentm|c6tu&nt:heogioupin§ them [err]

and
) "W 14

" attached to the 8-position of the cyclopentahe ring to a trans-A? grouping




"TLC represent "Infrared absorption spectrumi 'Nuclear nmagnetic resonance
spectrum and ' Thin | ayer chromat ography respectr vely. Were sol vent
el

rati os are specified, the ratios—are—by—votture—360 -
REFERENCE EXAMPLE 1 - 30 Synt hesis of
(2-carboxyet hyl ) tri phenyl phosphonr um brom de. A solution of 90 g. of
tri phenyl phosphi ne and 50 g. of 3-bronopropionic acid in 550 m of
acetonitrile was refluxed for two days. The reaction mi xture was then

distilled un reduced pressure:to rem@¥¥ onitrile

was stirred 35 wel | together wit h«d)me);wmlet her, and then the upper
et hereal " | ayer rem)ved by 35 decant atr on The operatr on was repeated
twice to formthe e RaUF P%‘Hﬁé"cﬁn r il m
acetonitrile; yielg °’?;‘§1 E’%?ﬁﬂ%

( pot assi um brsonmi deat .g at746s°(ﬂ,43él:au ntsldfQb, 745,
40 690, 520 auipdyd oi[ &N formula XXDfi t? XVIIlJ? rt;‘:e lxa;e;é:}té(})?vm:xture being suitably

40 REFERENCE EXANMPfS ts bRip g L%‘%m mP°‘mm° genera ;d ‘;f ot fo m

9[ err]-hydroxy-I1[ iy gsd[,lrh?m;};%] rop a@@y :ﬂ’i‘é‘éﬁ,ﬁé@‘ met hyI
2, 3- di nor prmst - trdkmiyhﬂeas e:ﬁbl;aarﬁbd/buem aﬂtlhﬁﬂo e tetrahydrofuran,

(2 car boxyet hyl )t rhmﬁglp hrdsﬂﬂ}YbFfbﬁm 4’5 a mixturepf t‘dfegcrr bed
in Reference Exanpl"&2 I "r%&h %’&:ﬁ XJ edi

with 200 M. of a urk Brofiuse o4 fol %M@F“?@w

di met hyl sul phoxi dégmhnalfeztnulmimttcaawmp echfoondd IX. e at 25[err]| To thds

resulting red m xt fﬁf’ axzsrﬂ dremerﬂbsgfeo&pm% g of 2
- oxa - 6 - syn - echloﬁ ﬁm&m 41 ﬂi - oct
- trans - 1 - enyly 1owte&pmta;e, at_(saotoobetra ydr o- pyranyl OXy) - cis
- bicycl o[ 3,3 0] oct arComp@inds @Eenﬁlp?r he’éxiélél ld!yslvrprebaeﬂ bme@mgta tsitpeth@) Pat20nt
Speci fication No. syl %ﬁ?‘g@a%‘“eﬂé sﬁégﬁ Leyidy 4 ﬁ@fo’déc‘ The
resul ting m xture ,y\dge g%ﬁy;,ﬁe% e ,m t aethéfa Oahpg%o@t '

40[err],, and then poomfounds db géhem ﬁotmm.exnxl\tsmiy ta;ﬁfpeﬁdafmﬁ@mamds 500 nmi.
of diethyl ether anﬂ for@ﬁla bmm@eésﬂemeers frd thecremaval ehithgittih et (251
acetate. The aqued] L{Eﬁd ”cﬂ referable Pt 9 use m xt ure

qene (¢

'I

of diethyl ether an RIV Be Aed! BCcopPpblinAabf -
substances. The agueodStoinaiac XXNIE uadts usildednd e Zondhib:ks, dota kiamplacwith and
extracted 4 39 mes Wnauan&mﬂm‘emkxﬁemnsrneeasrpwmeodmwlz)low srgerehe 30
extract was . vvashed“’i?m < gmag SANCEM AR Ao =Na ) :
pressure The resi dy iea‘%i‘%?%&em?ﬁa &e@ﬂpaﬁd) yum oarrms&@eaahy usi ng
an et hanol - bgsrerzendaﬁoese Patentlﬂubdi‘-‘%g"e 0149‘2 6’&5&‘@ 56% bggpsvb%gl ibid, 2 -
hydroxy - 1l perr] § e iy 6
HESC 2 ,ﬁf::‘r;“ga:’; i e i

acids as a coI or | aifinedi | | n a yiel LC deve opi'ng solvent,

met hyl ene chloride: nethano1=19:1): Rf=0. 21 1 540, 427 The product was
di ssolved in 300 ml of nethanol., nmixed with.4 g of 5% pal |-adi-um on car bon
and treated with an equi nol ar annunt of hydrogen at room tenperature. The
reaction mxture was filtered with a glass filter to renové the catalyst
and the filtrate concentrated under reduced pressure to yield the title 5
conpound (12 g.). TLC (developrng sol-vent,. net-hyl ene chlori de

- met hanol =19: 1) : 5 Rf 0.21 REFERENCE EXANPLE 3 Synethesrs of -
9[err] hydroxy-11[err] 15[ err]-bis- (2- tetrahydropyranyloxy) 17(t) 20- drethyl
-23- '. dinorprost-trans-13-enoic acid 10 = -- - Fol I owi.ng the sane
procedure as described in Reference Exanple 2 but using 10 16 g of 2 -
oxa - 6 - syn - (3a -2'" - tetrahydropyr nyloxy - 5(err) -fethyl ‘dec -
trans - 1 - enyl) - 7 - anti - (2 - tetrahydropyranyl oxy) - cis -
bi cycl o[ 3,3,0]octan - 3 - ' : -



ol as starting material, the title conpound (5.6 g.) was obtained. TLC
(devel opi ng sol vent net hyl ene chl ori de: rret hanoI =19: 1): R=0.23. 15

The starti nn mat erial WaS o\]l:'\t hcs; Zed S I UI | oOWS

15 65 g. of “di met hyl net hyl phosphounate were dissolved in 465 m . of
tetrahydro- furan and the solution cooled.to -70C in a nitrogen” atnosphere.
The solution of butyl Iithium produced from85.3 g. of butyl .brom de and

HON7: g. - of lithiumin- 400 nmL of _di %hyl ether was added dr opw 3£ into tthe

b 4. prepared sol ution dUI‘I I’lq éﬁp ahbout 15 _.m nllf ncherat ur e

e)/oW S0l err]. After stirring fease0 ninutes, 44 g. 20 of ethyl .
3(err)-ethyloctanoate in 140 m. of tetr hydrofuran was added dropvm se at a

t enper ature bel ow - SOOC,. e m xture fvag stirred at the same tenperature
for 2 hours and then at _tenpey %f or a further 2 hours and then 92
g. of acetic acid were. d: The rea m xt ure-was concentrated under

reduced 25 .. pressure and the regidie was dissolved in water, extracted
wi th dlethyl et her, and hﬁﬁm&he ejfer extrma: was washed with mater dried
over nagnesrunrsulphate -and con-/centrated under . reduced pressure. The
residue was distilled under.re uced pressyre 55g. -of di nethyl

2- 0xo- 4( er r) - et hyl-nonyl plat Yonat e (b.+ 113- 121[err]C/0 2 ' mm Hg.) was
obtained as a colorless oill. 30 5 Ri(liquid film: 2950 2860, 1710,
1455, 1270, 1190, 1040 s B i - 9.42 g of. sodi.um hydride
(purity 50% were suspended in 1.55 &y es of tetrahydrofuran and 55 g. of
the conpound- previ ousl y’ obt,g&xned N 210 mw of tetra- hydrofuran were added
to the suspension and the m xtup€ sti rred at roomtenpera- ture. When t he
evol ution of hydrogen ceaseg and the su-spen-sr on becane transparent, 35
41.5 g. of 2-oxa-6-s fo l«7-anti-acgt oxy-cis-bicyclo[ 3,3, Jocran-3-one

in 520 m 35 of tetrahy rof uran, “Q%ﬁ%&K\ﬁme_nixtUre.mas stirred at
room tenperature for 2qojr& and themgQEified with glacial acetic acid to
pH 4 and the forned precipltate was, ered off. The filtrate was
concentrated under reduce &I essur and t héxr esi due was. purified by silica
gel col um chr omat ogr aphy usrag nzene-et hyl acetate. 40 . (5. 1)- as
el uent 62 g of \_,/\/\ : .
2- oxa- 6- syn-( 3- oxo- 5(err) et c- trans I-enyI) 7- antr-acetoxy- 40
.~ Cis-bicyclo,[3,3,0]octan-3-o0n re obtarned TLC (devel opi.ng solvent
- vbenzene: diethyl ether: et hanbl = [err]=0. 71 IR,(Irqurd film:
9950, - 2930, 2860, 1775, 1740 0 665 nd 980 cn}l 45
“TNVR (Cad s ifeompends of oo fggm@ f’:ﬁ?’;{ "02 (3H, s),
45 ‘1. 10- 60 compiid ti:bnssol ved in 600

m. of 1, 20ﬂbdmpbxhﬂ§<yf- fmmmanmmemwmm agrs edsol uth on of -
0.55m zi nctcbmmhry!dr for 30 m nutes

and the cr ?ﬁ?@%ﬁ dﬁﬁﬁx@%@oﬁ ]_,

chr omat ogr awg@hhlyﬁomamexhtmh(cﬂml 1) as 50
el uem 12bﬁyl@umi‘ﬂfmn2hydmkxm toluéile at g Dl %-ethyl dec -

- tran- - ’yusl.y Wﬂf [ 0%“ n -3 - one VKBre
obt ai ned S "L t?,ee@n 104t giaml anol -19:1): Rf
0.52; IR (Katia the miuire &7 Gfoe oxk'kﬂ?ﬁ made?iﬂ;eac];?an@oonrlmer -1240 1180 - and
975 [ierr]; nibo yield compouufldrof-ger e@lfomsréﬂiw ock] '?B K 10-4.60
(2, in), 4amobe erified bycme Qéf’im‘ perse ﬁ’ E? ““&“"16" 6H M. - 12.5
g. of the &0 f',,{u poR nchn)s paneretd fodhiilh \ananqw mol ar anount
of pot assi Ypmiaer ByoRtid dfnhemeﬂhaiﬂotx) o) aec,r(g) lﬁ@hm!! tain 10.8

..oR02 - cokdlcycl@exylcgmmld( dena ddlg% ‘%e rans, - |
- enyI) %’é’&fmz) phonylo nilh Ais ﬁngy tﬁg Gan -3 - one as

a pale yeI TLC ( devel opi ng sol vent t hylene =
chl ori de: Surids 18 glzﬁeralliﬁrnﬂlaw m{%rlfqdnﬂdbdf Pt Ayevertsd 5y m@g%o 2860, 1775,

£ 1180,251090 knd!ﬁﬁl@f&nﬂomfw » Ao ) - eg,t@gfsshg,o { n,
5. 00°4. 60 (1,89 =3 g&%%%ﬁw ) 2 e RO e -
10.8 g. of ;‘pﬁ&,@ lachesbogeafropskes ¢ ths wnmgmﬁq of - met hyI ene
65 general formula VI are not vitiated by s:de-eﬂects ascribable to those cations
30 Preferably the salis are water-soluble, Suitable salts include the alkali metal, eg 30

' d ammonium salts and pharmaceutically-acceptable (ie. .
:‘:mdl:‘:;u:)nd amine ssalll;;n’Aa;mes suitable for forming such salts with mrboxyhc acids



17 1, 540, 427
17 chloride and to the solution was added three tinmes the nolar quantity of
di hydropyran (in relation to the conpound)—mthe presence of -a trace
anount of p-toluene- sul phonic.acid at 250C for 15 mnutes to obtain 17 g.
of 2 - oxa- 6 - 8yn - (3[err] :- 2',.- tetrahydropyranyloxy - 5(err) -
ethyldec - trans - 1-- enyl) - 7 - anti - (2 - tetra- 5

hydr opyr anyl oxy) - as - bt cydo[3 3, g oct an;: 40’§427 one.

5 TLC (devel ¥
mplsoeénes ﬂ

IR (liquid film: 293@“198‘30“511?‘?'51%. m@% d’c err]
NVR (err sol ution) g ﬁ v EE Mpsﬂw 2H m,
1.05-0.45 (6H, M. edabhple, alky]groups s\er e
reduced with sw cecdnlmtmngtﬂomrl tqslaanltonh ms 10 of dii sobutyl al um ni um hydride 5

(inreldtion to the F %ﬂﬂfuh Fedort o
obtain 16 g. of 2 the mpn ﬁ‘é‘j{g BV
5(err)- ethyldec - amﬁl&l& kolven esalts may Be isolated by

t et rahydropyn@nyl oigm}hﬂmtas of ﬂiglselymnofrs nfisficpdy mwluble&n-theoieacudxﬁmedmm, by TLC

(devel opi ng sol venfiltra "f"ﬂéf!’aﬁé’f ; 15
IR (liquid film: 34 p ﬂiﬁk@wg@:m -
NMR (err -sol ution) maﬁb&@reﬁaréaOby( Ivifi the‘kyc?(ﬁe!ﬂmﬁﬂt \(ra'ﬁelri andjfor anl orgahicOsolvént 6H

n. REFERENCES EXANVPhigh i migible with w: ﬁt“hms 1 fhe mit!tivylthe prostaglandin compound 15

9ohydroxy-11[err], ibi g’f?‘%ﬁ hen heated, sired 5
2,3-dinorprost-tra ﬁ% r'f o uy'so bépm%% ;E;hﬂ?ﬁ]fe una roxy -

1l [err], 15] err] S of o{gé}nesol trta {ed a@iidding to :h]:f‘soliuﬁhnes dﬂ twet hyl -

2,3 - di nor p2d -- amdpeﬁmt%P 1Y(tbtr a%nque%weé M 20
Ref er ence Exarrpl e %‘; %‘ g "%%ﬁfoq 25
prepared sol ution Gbn A 6 S Drepetaton S RabliRA6A {HeN

m xture becane 25pyeighodin coipoundeact i on m xt ure was t hen concent r at ed under
.reduced preddure at. th% n’%ﬁ F@ﬁ%&ﬁaﬂﬂt ﬁm%uﬂlg ey

of silica gel col ubgy, X ) I 8% b C
mxture (1: 1) as gpedtfiit ahd “BhiP ﬁgra]ﬂl cttvél}f i
col orl ess oil. 30 specified, theraﬂﬁb@eb!imhaheopl ng sol vent, ethyl acet at e:

cycl ohexane—3a 1) Rf =0. 59 mﬁmmLE)%NPLE 5 Synt heS| s of 36

met hyl ynthesis of (2-carbozyethyl)uriphenylphosphonium bromide

9[ err]-hydr oxy- 11[err1}s&5{oﬁbfs}0blosn(pﬂen§'1 ok}ihh#dﬁd) ST/ &. N y-btiproplotéccucid )i 20-

di et hyl -2, 3-di norp¥5@ 1of agstonitrile m&ﬂm@ rttlwe 11& hep reaction] mmixsure yagigwer i bed
in Reference, gﬁ%ﬂlﬂ?m& t?s “%P‘ eegﬁ;ggm‘wm g‘iﬁforrg
a colorless 0| I ) V\&@g, m 'CQW@
11[err]- - bis - (23; rbcejsﬁmkby étmityﬂepxiﬂ)loftbkﬁ(tbl’cbﬁxpom -116ligeinlpy 195~ 2, 3. -
dinorprost - trans (%? kb g 70 8450 8°Hhsd B oo
acet at e: cyclohexane— '3400 2940, 2860, 174530

I uid fili

ritEn) 1R Gt

1080, 1020 and 980 [er[r
4.70-4.50 (2H, m, %‘l?‘“‘s? xg-11 M !

6 Synthesis of A soluiion of 92 g- of (2-carboxyethyl)trip henylphosphomum bromide (prepared '
9 err]-hydroXd§y-1[ e:srqe$cm5c[den ﬂfl]eﬁet;nts I(Xﬂnnlel)rlag?@ dimethlylosalphoxide vaﬁmmerhet hy4$ 2

,3- dinorprost-traf of % Byl Mo soduti ’§ YP’%‘}H‘Y - ::'?rg the |
product of Referen{ a dohia ‘iﬁgf_f“&? ” _
-65[err, mxed w hydrop xpf4,tohuﬁtm~saadu mcem)a.lndm
al umi ni um hyd®i de v maﬂqu,iﬁamm of -mlxﬂmpﬁeeds M nuioes
at the sane tenper m hi@@%{?ggﬁ 5h§‘lo ﬁ{u after
the bubbling stopp etdfrygs mextofltcew\rt@.s SDPE G dlethy G538 fnd
stirred with 50 ofplftassi\ﬂﬁearbonate,andextractedwnﬂlethylacetate.Theaueouslayerwas

55 extracted three times with a mixtire of diethyl ether and ethyl acetate (1:1) to 55

remove the neutfal substances. The aqueous layer was adjusted to pH 2 with oxalic
acid and extracted 4 times with a diethyl ether-pentane ‘mixture (1:1), and the

- extract was washed with water, dried and concentratéed under reduced pressure. The
residue was purified by silica gel column’ chromatography using an ethanol-beénzene

60 mixture (1: 20 as eluant to give 9« - hydroxy - 11a,15a bis - (2 - tetrahydropyranyl- 60
. . oxy) - 16,16 - dimethy! - 2,3 - dinorprosta - ¢is - (and trans) S,trans - 13 - dienoic :

acids as a colorless oil in a yield ¢f 12 g. TLC (developmg solvent, methylene chloride:
methanol=19:1):Rf=021. _



50 for 30 mnutes. The al um ni um hydroxi de which fornmed was filtered
off, and the 50 filtrate was washed wi th aqueous sodi um chloride solution,
ed at reduced pressure to

,obtal n the title conpound as a colorless oil: yield 8 g TLC (devel opi ng
sol vent, ethyl acetate: cycl ohexane= 1:1): Rf=0.:44. 55

E ERENCE EXAMPLE 7 : ‘ 55- Syntthe5| s of
pY:r ] - hydr oxy- 1 ' S
4/18b- bi s-(2- tetrahvdrooyranvl okWsi"W?(err) 20-di ethvl 2.3 5.
di nor pr ost - t TENprodids WaAbEEeRATR By HINef ﬁaﬁmpm%& gsofdegeri bed in
Ref er encepmlau:ploa darborl il greatif withhen t:qttdm@r mhdiycﬁrmgm ethioor m of a
~col orl esst %‘Egﬁﬁt"al'ﬁ%@mﬂ%ﬁnﬁlﬁ@ hidtep e metgtoduct of

concentrated unde edvg jed pre s m -
~Refersence ). TLC (developing solvent, methylene %hlir'fdr: fetfignol = 19: }5) s 60 TLC
(devel opi Rg=&zM. Ven et hy acetate: cycl ohexane= 1: 53 1 1, 1540, 427
‘REFERENCE EXAMPLE. 8' Sy EXAMPLE 3~ * _
9a- hydr oxy?3 @ﬂ‘"éﬁs of 9"1153“53( L é""‘:“é}r ‘&WW{*}E%WV@ZOIW%&?W ehyl -

~CROIC A

PI 0S{ga-~ t I ANSFelioliad AR shide Ghoedd @dmiwm%mbq,mgf sogg um hydri de
(purity 656@ &rml- 0- m.syroi(sbetz'a-tetﬁhydmpyrazkyyﬂy o‘"s(f]r aﬁtbylan ded dropwi se,

wth stir [ 16- ezyl-7(2£'ﬂt-r(2 %ﬂﬁl aét-l on mixture

bei ng nmai “‘f F€ng. was

“contsnued At A yﬁfhd@k@da§fo}m1 the evol utlon of hydr ggen
st opped. 4 @65 gxfoft". osﬁhoﬁefmedmelv@(h'rﬂps ml.aéfn;trahﬁﬁo-_m.- of

t et rahydr @1'e In 3 Hiiroge emﬁm >4 foppenrddre was stirred
for 50 m%ﬁ’ﬁ%ﬁ‘ﬁﬁ Bhs 2dde “éy %f"%z%@f A% e f:q cetic acid,
di | ufoed WeBolt Vrhistites 4% lrdnipe %wﬁﬁr 4440 et ber eal

ext ract wafshbxl W)t&ymﬂe mdMOedﬂ a:ﬂdet@bydc@mu aasetﬂdedThepmssatdue was purified
by silica ghﬂpeemw ey P et ?Wﬁ% ¥cycl ohexane

m xture (if rg g q:t,n und as a

col asl eSSpﬁsshxe aifd.@le(dﬁdlﬁhﬁpldk lvsd)lmmﬁtér etdaytbd” armerdaﬂ:gl ethey,Candhexape=| 1)

ether extract was- ‘washed with water; dried over -
Rf =0.55. 8 t wa ﬁﬁswﬁ:l [cpn-9

15 Synt h e§ at rediced pmesure The restdu; was di . 1°C ressure
Olerr]- &\;&nﬁ wﬂ,@gﬁ, Fﬁnong[ph?sg opa S dsr-(_)gyr 02'I ox% 17() 20- .

di et30y| pr ostm(lﬂqam-ﬁﬂn)t masosza@; mle,rmm,,emvlm,emwm Ocmuedure as3alescri bed
.42, 8 yygride (pyr Pi ). ipgrifacet ate by

WHe e b '_Jyumsib Eugme&ans-gpmduct of -
Ref e¥5ence4l.p@. Exbaxp—lﬁ fﬁrmyl-7-¢ntt-acet¢&@s Ml@t origp-Bore\i 920 mbt hyl 3:acet at e:
a (g
cycl ohexa _te'i‘ah aﬁ.ﬁe gi“rgh mggaegmngs'eglpl 850, 1730, 1655,
1435, 114 ' 1 0 under reduced pressure and_the
REFERENCE rekidua vk Eurftﬁd by silica gel oolumn chromatogta hy using benzene-ethyl acewe Synt hesi s of -

9-0x9-1 | §:15s glt 62 gt Q;ftZr Eg#‘aﬂwlﬁ%w H:@lyaﬂmﬂpﬂomost a4a r ans-

2, trans- 18% 2

ethanol=35
olerr]- hydromvcnh 2’@05 tevs.a &%ﬂyf&ﬁyﬂmﬁﬁol%ﬁm di met hy! -
pr osta-trans-2 aﬁd di- enoat e rep ar e descri ed in Ref erence

Exadl e 8) wAM& (@”‘“‘mﬂl 6 SO-HEH(2H %Wpé%m 802 @ sbt han#l and wat er
(3:1) mixed stk ’hfé”tmégbmam&g% eof@%m oyed at 25[err]
n lo OBSxﬁ-Qin Ibbrol

for 2 hOUEﬁane’ QU107 offl of £ sob@ie: &h,An aqueous
sol ution dlinclhmtthane at:iZQFQ dorp3q Bingled. aridethe wiudl plodct rWas pmriﬁed\/ebVer and extracted
wi t S0t hy?ﬂ‘c&ﬁg g c ‘°§a LEg dhdpbeth 'Wet#] s @l Dt ed Pver sodi um

sul phat e '-'[3’?@[(3‘%'_3,&& “faih3.88 g. of 35

Olerr] - hyc“rmxdeveldphng si:ﬁéh - méthylene ‘chleride; (nRihaibley T mpmam;d,oxy) 16, 16 -
di net hyI pr osBRa(liquid 8®)t B“eﬁﬁ,sZ950 28705 H76,-174% 13700124@ 1% and PTS, coiT; C (devel opi hg
sol v YRRl I ) =gt w10 3

. of - the compound thus 'obtained were hydrolyzed with an equlmolar
amount of potasslum carbonate ifi metharnol a¢ 25°C. for 15 minutes to obtain 10.8
g of 2 - 0xa - 6 - syn - Ba - hydroxy 5(&) -ethyldec - trans - 1 - enyl) - 7 anti - _
60 hydroxy <'cis - bxcyclo[3,3,0]octan < one as a pale yellow oil. o 60
: - TLC (developing ‘solvent, methylehe chloride: methanol-19 l) RE=030. = =
- IR (liquid film): - 3400, 2950 2860, 1775, 1180, 1090, 1040 and 975 cm™';
NMK (CDCl, soluuon) 5. 50—-5 30 -(2H, m), 5100-—4.60 (lH m), 4. 10—-3 60
" (4H, m), 1.05—0.40 (6H, m)..
65 10.8 g of the compound thus obtained were dlssolved in 95 ml. of methylene' ' 65




2.46 g. of the obtained compound were dissolved in 72 m. of diethyl ether
and the solution stirred at 30[err] A solution of 15 g. of manganese

sul phate,_3.1 g.
of sul phuric acid was added. After 40 stlrrlng for 3 5 hours at 3[err] .
the reaction nixture was extragted with -di ethyl ether. The organic Iayer -
was washed with water, dried over sodlunlsulphate and con- centrated unde(::>
reduced pressuré. The residue was pur|fHegog colum chromat o- graphy on, X
silica gel u ﬂn pf hvl acetate-henzene AP Luent to-give 2 35.g Lf

the 45 d)thasplun v#aeddeéltht@ Imybt gabtity piaditydbpyrins t | C

45 TLC (devel opl n o o (2moypt f Prplusner 4 IR :
(liquidfilm: 29 w ul M% g 135““1350”’(21 AL 1140
dopyti dnylo

1090, 1045 apd 98(hyf Synt hesi s. of

9-oxo- 1¥[err], 15a- bi f' ; - 9dih #P7#r ost a- tran

s 50 2,trans-13-dier ) By gge -.’5"2- -Clﬁi F %ﬁvﬂp t) ?b

Ref er ence Exanpl e 10, ; %H, lnd)| € Conpodid War 860t aiied T om 1.31

g. of nethylio9a- hydr QX)g.&E m@i@ﬁ(gﬁmgﬁe@&ﬂmme molar quantity g 10
ranyl ox 17 err r r red as

%ntlgnedyl)n 5(5 qm;u - syn - (3”‘ éah wm?fp oy ﬁgﬁa

55 TLC (devel opin ggl,[\; Q hyL eney%hl or | c’l'e r(reth d’fim% ylﬁy RIT=022: IR

(liquid filrp: 2930, 3 A lzsléﬁlchloﬁ]gﬂ it&%ﬁ&ﬂlﬁSﬂ,—Mﬂﬂ )1140150

1085, 1045, 1035 and I y of 7. 05

(1H dt), 5.80 (1H, M'%sm ggso_gé’%gg % %gr‘?)q?jg Wé%(zK |

m, 4.50-3:20 (6H, : REFERENCE ESOMPLE 39

1,540,427 20 Synthesns of methyl 9a-hydt0xy—1la,ISa-b!S-(Z—tettﬂdebﬁ)-lGW‘m—l s of20

16, 16- di net hyl -tras- @th ! ('1’9“ 'li ‘E?er di_hydroxy--

16, 16- di et hyl pr ogar Liele- dimeal 2,33 3% e‘%ﬁy

bi s- tetrahydropyreaagéhbeat W@mﬁﬁae 2Sin cﬁﬂl&raﬁkmynerﬂav&sedmafmsm;,

Exanpl e 10 Wére dipsepated edution obdisppmetiine inpdiethylh piieroftik the) reagiidn 68xtyrt becwhe a 652
(viv) 5 agueous {at¥

' gt %00 t
Z00C. for 20 ni nut:é@ DE ax% ﬁ‘xremdue Em%meaﬁﬁoﬁ%ﬁ courpfe%g{ngho‘et hyl 0

y . T
acetate, and the %gmlmﬂmamkmhed with: vvater drie
concent rat edOnder 1 83§ @avelopiog selvent, 6¢Weaccﬂetsamexmlpwﬂ=l=w by col unm 30

chromat ography on silica gel using &cwlﬁ)gcl ohexane-(2::.3) 10

as eluent to yield 2g/imea- on‘fethSrlhﬁz- l&mﬁdetrahydropyranyloxy)-w(s),zo- R
10 TLC (devel opi ng ‘sol vent, - tet rdiyi @ Breabapr M %csgt iC aC| d=2: -
10:1): Rf=0. ]:;p mmp@ed es Elx%qe ,1%05 870,
and 850 [err NNRM 5?5- > u%pm m( ,2$ ‘f@g_ i n), 35
5.03-4.7 (1H, in) rost-tr‘ans 13 - enoxcacul repared as mentioned __ :

15 Synt hesi s of 17(eflLG Qiévotbping I3 Vent,r@ylsaQ @ g¥rl UIP&—059

[ 9- oxo-1 I [er 15[ er % , 2940, 2860, 1740 1080, 102 and 980 cnr?;

17(err), 2D dllidet hyl prg% {gr{g—ﬁogHéﬁ?ﬂ o aC|58](2}E)P)t%16es (gH’n’B 40
procedure as described in Exanple 1, 313 rg. of the title com pound were
obtai ned from 676 ng. of the bis-tKIFERENCEERAMPLE cet her prepared as 20 .
menti oned i n Ref er eSyoiesiof Agrhwiroky- 11a,15a-bls—(2-wmhydr0pyranyloxy)-16 16-dimethyl-2,3- N

20 TLC (deve pi ng sql vent et r ":‘.‘ 3~ Y‘Bf I 24
10: 1): s sk i tﬁ;séél 53}, mk 9P folue e s ﬁﬁﬁﬁ%%&a >
1460, 1420 1385, alhinﬁﬁ;m hﬁﬁﬁe aasd' 9&5, ﬁﬂ}the %cuon mixture : snrHB/Fb Iermmﬂﬁl att i on) :
6. 99 (1H dt), 5. T8 gmese 3_- aturs, Mafisndivas grdvally m{ggggdm‘g helabbsng i n)
4.40-3.78 (2K ' N)for 50 Safburtes, OF ﬁﬂgmydmme which Taemed wes ftered off and the 50
filtrate was washed w1th aqueous sodium chloride solution, dried over magnesium
sulphate and concentrated at reduoed pressure o obtain the title compound as. a
colorless oil: yield 8 g.

: TLC (developmg solvent, ethyl acetate cyclohexane 1 1) Rﬁ-044

55 : ‘REFERENCE EXAMPLE : 55
Synthesns of 9u—hydroxy—lla,15a-b1s-(2-tetrahydropyranyloxy)-l7(£),20-dler.hyl-2,3- L
' dinorprost-traris-13-enaldehyde
: By the same procedure ‘as described in Reference Example 6, 44 B of the
txtle compound (in the form of a colorless 011) whete obtamed from 4.7 g of the
60 product of Reference Example 5. 60
: TLC (developing solvent, ethyl acetate: cyclohexane—l l) RE=0.51




- sol uti on Ofrosa~

~ continued

EXAMPLE 3 Synt hesis of 16, 16-di net hyl -trans- 2, 3-di dehydro- PGE] net hyl ester
50.8 ny. of 16, 16-di net hyl -trans-2, 3-di dehydro- PGE, (prepared as descri bed
_ j ' j j er, and to the
solution a freshly 30 prepared ethereal solution of di azonethane was added
so that the reaction nixture turned yellow. The:reaction nixture-was
cencentrated under reduced pressure at a Iom/tenperature .and the residue

Y ed by col unm chr omat ogr aphy,. 08 silica gel using ethyl -

aig sy-el-ohexane—{tl—3) as ol 11949437 give 40 ng. . of the tifl-a8 onpound.
35 TLC (devel op| r]giFmElvemEXAM#mg)form tetrahydrofur'ﬁ n: acetic
aci d=10: -2: SY}lﬁieSIS% efryl %zh&émxm-RaMﬂquﬂﬂahﬂdmmﬁmmm&ﬁmhy%SO 1750, 1730,

1660, 1440, "Lﬁﬂ'%kag 116 n 1H ny,' 5.95-5.40 (3,
", %71 (s;amf s,ﬁ’ﬂ‘,‘?‘“ %{& 5 (9H, M. 40
EXAMP reaction mixture = a temperature kss tnan 300 is of 17( ¢
), 20- d| eth .H%zSZC—.f%tlﬁ@i :” Iofélsdr&enﬁppne&eﬂr sadfie procedure as
‘descri bed hE res %07261 ;ﬁﬁ% éﬁ%&?ﬂﬁ@eﬂ' ned from 130
ny. o6 thepk/f @itk ' - d&gh ge Pargd as -
ment i oned mﬁkmM@):dwztlSwater,dnedmd%nuétdﬁ%bmﬁhgwﬁ(phmt chl orof orm
tetrahydrom ! grapley. wing g1 ethyl s@apicydohaane mRE (i d film): 3470,
2920, 2840% ,' 5 ﬂﬁéﬁ? 0 and 980 [err] NWR
(err . solution):: (d - t)., : (‘iyd &32%56 % (2H i n), 50
4.37+3.83 (2H m) 3 71 (3HRE§£R§N(9§ (gldl dd); 1:06-0.65 (6H in). 50
REFE NCE S ZmdiB b&‘hydroxy—lla,ISa]?l%lsA-g%etrah dropyranyloxy)-17(£,20- s
lé,&arbaes-ﬂMropyranyl oxy) 17(err) 20d| eth

S'°

9lerr] - hydrox -1 1[err] 1&?&!111_.__
yl prost a- %ﬁs ospho O MﬁP‘t’?t
di i sQ@ropy L RS o o smﬁ’ REmETN N R F} °°m oI edyg 0
-70[err] Biidnpte('rlt 7. of asolutlon of n-butyll1t um i n hexane(13

'm)l ar 55 con fmﬁ ;24 eel:ANRES066;r ed for 15 minutes at
70[err]. to d u 8’149%]5?5(91)%3%# 43f’ont‘$é°q5% 1089 e 4P i sopr epyl am de
sol ution, 2. 37 g. of nethyl 9[err]- hydroxy 11[err], 15a-

bi s-@2-tetra drop ran nm;m@ EZAMRLBt19y| prost-trans-13-enodfe in 11
. of tetr$y® !?B"f% K‘Vdg ' .‘E’Y‘é’&'&?@ 616 gmeddpgta-redi err] . and the

eaction M XUAITE oyl Selafdibe s B Sy ok s R TP At re.” A
- g o m@k‘é"pmmmmm mffgp mle8):lv{¥re |
: 1 54@0427 dissolvedm 130 ml. of a mixture of ethanolandwaterg l},_’gmpﬁd m@fBQgtqfahydﬁQ)f uran -vwas

s oo el AR e e e

! i i 0 minutes at
room t enpepat sndkm sblpbate eabwnantrmﬂmdererema na-essurecb obetirn3.88 g.nafll | -anount of.
asat 8% at.edagBeies -ddu-th -pirrBYrepITaesixpy § 1§ - slimthelprosact ed ¥Mth . 175

m. of 5 ngéh"m Qs;cﬁhgxgigerl ﬂlai&'_.§hed with a small

armount  of IN2_4_' GF @ ob@i &oﬁipbtﬁdaﬁie 1adete@ds sol ution of
sodi um bi cﬂwbdnmnesnmd at 373G M httheoté refamang@essahbhteelesrq 3.1 m. of

30% drog ol 36 §%s§ﬂg: xt uf® stirred
for 1" hourj ﬁ‘} °'1‘%ea & i, mxeatbbelesaa&‘?& havasied successi vey
wi th wat ergenﬁataiaﬁlﬂbﬁfeﬁ @m&smlmﬂuwms mEifiqlobl tulamkchromato- car bonat e and a
sat-ur ted E#h!t@@ﬁ%dsg wpihterpg e(ldij @Gluwe?glm%k Gﬁé‘errag-- 10 nesium

Eul p Vit ﬁ&gp.r 1550 _Joezgl due vva’és purified
y col urm chrmnml Hox3N2830) 1766} 168 151;3; 1495,C% X8036-Rid)y| acetate (3
1) as el uem90,t1045@,d9mchr131 g. (70.3% of ‘the t|tIe corrpound havi ng -t he
foll ow ng phy5| cal characteristics: - _

REFERENCE EXAMPLE no. - B
50 Synthes:s of 9-oxo-1la,lSa-bls-(z-tetrahydropyranyloxy)-17(&),20-d1ethylprosta—trm- 50 v
2,trans-13-dienoic acid -
By the same procedure as described in Refererice Ezample 10, 676 mg. of the title
compound were obtained from 1:31 g. of methyl 9a-hydroxy-1 la,lSaubls-(Z-neuahydm- _
pyranyloxy)—l7(£),20—dxethylprosta—tmns— ,tnms-ls-dlenoate prepared as mennoned in .
55 _Refm‘_ence Example .9). ' 55
' (developmg solvent, meth lene chlonde methanol=20: 1): Rf—o 22
IR (ll id film): 2930, 2840, 1740 1690 1645, 1450, 1375 1350, 1240 1140,
' 1085, 1045, 1035 and 980- enrl;
NMR (CDCl, solution): 9.40 (1H, broad s), 705 (1H, dv), 5 80 (lH, d), 5 85—-;- L
60 5.30 (2H,'m)," 5 00—4.50 (2H, m), 4.50—3.20 (6H, m). - 60 -




15 IR (liquid filn): 3440, 2930, 2850, 1730, 1655, 1435, 1140,
1085, 1030, and is 985 [err] NWR (err solution): 6.95. (IH dt), 5 79 (1H,
d), 5. ; -opi-ng—
sol vent, et hyl acetate: benzene- | 2‘)”‘"""'Pf- 0.50. 20 The net hyl
9lerr] - hydroxy 1l [err], 15[ err]-bis-(2- t et.r ahydr opyr anyl oxy)-17(err), 20-di et
hyl - 20 prost-trans- 13 enoate used as starting material in the procedure
descri bed above was prepared by esterlflcagd)on of . the correspondl ng aci d
o[err]-hydroxy® Llerr] 15[err]l-his-(2: 5427

t et r ahydr opyr anyl oxyg 17(err) 20- di et hy|RXAM#IE [ ang=13- enoi-c acid usi ng

an et hereal sol uti onS¥thes ¢ 26 ?ﬂ%ﬁg&%ﬂé-@@!ﬁ@%ﬂkoﬂtﬂp&ﬁm a
disblv

procedure sinilar to 25 ] g orfsyd-{rgns-13rdienoic 92, 2586
(1970) for the pr emﬂzw v )‘Hm&he A Gl esﬁg ;nssﬁfference 5
(2-tet rahydropyranydqmowwmc@sﬂmhtansnﬂ&emoﬁ stirfekd Gt 50°Rixl764¢E E 13

Met hy| ction mixture was then extracted w1th ethyl acetate, and ‘the orgamc layer was

' edmth r, dri
9a- hydr oxy- 1l a, 15[ %f oo} ‘kgg fFeAidye way a- tran
s- 2, trans-13wdi engélee y1e1d270mg of m 2 pr JF?ZHEF 'm' §d in o
Ref erence: Exanpl e 12'12 ‘?ebp tetrﬂﬁdmmantdlatoioe»mambuml:aeuﬁ bt ai ned
from3.42 g. of nethyl

y r
t et rahydr opyranyl oy) - Ib&)% gipygaéé @%%La@?%g_ﬁgf%oqpound
has the foll ow ng physi-cal char act er| st i cS 2930

2850, 1725, 1b%0, 1440, 114

(devel opi ng sol vent, y’b%ﬁ‘i@hg',@é@ﬁgm% trm_zml’gﬁ_[%xgsl%ﬁwdlhydmy- ' 35

The met hyl - By the same procedure as described in Example 1, 313 m,
9[err]-hydr ox -1 1] @ ‘lmrtso t@netieftqna p:yrﬂ;m A é' ewm-

prost-transs- ent.’:’?;f;% o‘g ri aI I n the rocedure descrl lzed
above was prepar ed by'€e ?'Egdts? one “F%é“ Efﬁ?fﬂf“f?g‘&%‘?d 1)
9[ err]-hydroxy-11, 15[mr(1}quialmm)( 2335@;12030; 2850, 1745, 1700 1655, 1460 1420, 1385, 1170,

hydr opyr anyl oi%y)-l 6 = (108@ m§1 trans- 13-enoi c aC| usi ng anh ethereal -
-sol ution 40 f gger‘fagcgs#é é&erySdo— 25
escrib 736 A

procedure sim |l ar to t hat Soc. 92, 2586
(1970) for the preparation of 9[err] hydﬂmMPLBlierr] 15[err]

b - (2- et rahyl opyragy) %‘”ﬂfﬁ%&%ﬁ%ﬁ%‘?B&%“E“%cfx’wLE

14
11 err]; 15[err? bl q,.mpe&l&g“ﬁm f‘é‘fq‘“’da‘ﬁm o °M,)efd1e ether’]m ‘ﬁ%fm%gﬁg traﬁ%
45

turned yellow. Thereacnon mixtuehl €43 Coscerftated under reduced pressure at a

45 1.31 g of rret h 30 ). _ punﬁed by column chromamgtaphy on silica gel
, 15[ err] - bi s-gg-tet Ve ; ;ﬁ_owttogwemmg.oftheuﬂewmpound
d| et hyl prost a-trans- 2, t refesit

prepar gghgmarésg?egcdl 'ef:e?r:encess

Exanpl e 12) were di ss&ﬁmdlﬁhnh 34D0; 12040g 285D, 1760, 11730p L6605 HHas, AL80- éin-r;i of water

@H, m) eﬁma,@wla(wm
gggcémgo?gzohog(r)tsas?’he%eggm%% ?q}%td Mﬁa{g@)ﬂed with aqueg\tljvs

sul phuric aci4b and di |l ut ed with ethyl ﬁﬁAﬂPﬁB&t e.. The organic layer wasgg

washed. with water, dri Santhesisf & " PAEBomediyb e under
-in Example 3, 97 mg. of the title co: d

is-

reduced pressure t e o urG,gs. ) compoun
_9[err]-hydroxy-11 e oﬁd’dl’iﬂ le(g the 17(5},20-(11: yl-mms-z,3-t11dehy¢:lro~PGE1 (pre-
t et r ahydr opyréyl oxy)'-I'L plﬁ)w,veet, t‘o}:loptmtmahyﬂﬁmﬂa&ﬁari&déﬂe :@k BAOI C 45

aci d having the foIIo uid
film: 3440, 2940, 288 %@S&?ﬁ@ %’gd%ﬂ‘i% 50340 1’8&5“25’53 985
and 920 [err] NWR (erNMRB(@icL( |sdﬂmo 6t ) 6.936 (151 215,79 bURAE), S)67—5.47 L, 1), d)

5.70-5.10 (2H9 m 4. 90- 4336-3(83K2H, m); 3.7 GH( SicAA3258 (LH, sid), um-osmsxmga) ene 5p

chl oride: nethanol=20: 1): Rf =0.4 of -the -
o err] - hydr oxy- Il[erm;ﬁsmparsxy(ﬁaﬁ%ﬁ E"A‘E‘gﬁ%@x @é&ﬁs&;@%&thyl 60

pros-trans-2,trans-13-di enoi ¢ aci x ldne2 rarid-194diefioatd! SSOl'ved 1 n

di et hyl et her sand t hES’B‘F%E;! 1038 Pﬂsr%f j Wamipe in/Q25m). (of P ydéofurarawag anes e
sul phat e (6 - 9 )co \ zfnds d-for”. Slﬁnmtesatlm@ﬁ?gté Evlzl 6#‘
of sul phuric acid S

1, 540, 427 : - To the hthmm dnsoprop lamxde soluuon, 2 32@ of methyl 9a-hyd -11e;150-

0 rs-(2—tetrahydropyranyloxy)—17(5),20—dmthylprost-trm 13:-enoate in 11 ml. of tetra-
6 hydrofuran were added dropwise at- —70°C. and the reaction’ mixture ‘stirred for 60
30 minutes at the same temperature. A soluuon of 1.83 g. of dlphenyl diselenide in -




stirring for 1.5 hours at O to [err], the reaction m xture was extracted
vmth et hyl acet at e. The organl c extract was vvashed with water, dried over

purlfled by coI urm chromat o- graphy on Si I i ca gel usi ng et hyI

‘acet at e-benzene (1: 1) as eluent to give 676 ng. of the 5 + tide
.ound havi ng the sane physical characteristics as the product of
gi'erence 5 Exanple 11. REFERENCE EXAMPLE 15 ° ,
g .,fg_ err ] 18lerr]-his_(2-tet }’;‘W\ﬂznnvranvl oxy)-16 16
di met hyl pr ot of- tetrahyvisof@ar wasngided] Gopivissio| the mq’adn tﬁkture at —70°C, By \"h-e- sane
pr ocedur e 3% st@gc Vaspoptinupd. %P@h@b%ﬁf&ﬁ@l@ 'eg mﬁ fop 30 he 10 title

conpound P BEE ARR TR of aosiatacn Ot Y bxtacted with 175 . of

9a- hy dr oX ythyl lacetite. | THeDgrgdiiic] layek Sva_ %ashéetnrtmhyﬁrammﬁa)&any) m-16 : '5

- di net hyl gh tastld andrﬁsa@quamﬂms selytion, cofi tsedivmp bisprbonetd. ' Maintdining cri'bed in*
Ref er enc e DEfapgture bslow 3 ;351%,@ 3&.% idg. yere g ﬂm' cal character-
i StiCS . ased) GrabiedC ssivdly Qqueblis soRs .

EXAMPLE 5earbonate and ‘a’ sat%rated soluuon of sodmm chlonde, dned over aﬂlﬁvdrous mag- . 10°

17(err), 2psiomcsulphate, @p Mt : " - the

bis-tetra ‘ "" 33 ‘. o Rabargnce Exanpl e 14
were di ss@ istidd:: r’rfxture of O 5 nm . of T rofuran and 5 m. of 65%

(v/ 3 aque.ﬁbn)acamazﬁio,tzm, SPLESBI48S 11400081 180, 1m0 700G, ~f or 20

m nut es. eI | X Wlt hyl acetate, .and
the organic Wgﬁé%%. ﬁ%%%?@\gﬁ@ﬁ%{gg J‘(;?)ér%':ent rated under

reduced preS'Bl.E@lev XS mﬁzh:fehaeh)bnf:madounn chromat ogr aphy on
si | 2¢a gel u'B}P-n 3 e-hydroxyatla,1 s _ _@%}Wﬁu‘:to 90 eld 313
) ox) -1 '

r--istics as the

By SOpirylony)-1 E),ZO-d:ethylprost—trans—B-enoxc acxd" _ an a;thereal EXAMPLE 6
25 16, 16- Blumih ldmzonmhmc2 @{%b W nrdrced recedure as

des@bi bedtiptndes } gg?ﬂw? % B ppeRArdon el %- obt akhed fr.om
S %ﬁh; HEr-15P9 880 as descri bed in

2.35-g. of¥ieEl
~Ref erence Exanple 15. Thekmnmcmmmﬁnhas t he ‘sane phyS| cal
char act er iMétiyt Qa-&s@roxy-l mm@:s@mmwmanmxymmmﬂpmm-

30 BYAVPLE 7,161 X

yl - egter 50. 8
ng. Of 164l Galdtiie vy % 2[,55{;%2@ as d’seéscrlbed in
Exanpl e G)m-u@mep i _:.tl@lpﬁdst-tr&ﬁ-lﬂbrﬁitbmeh compatid. b® t he sol utjion a

freshly 3@ef011°wmm_ ‘ @mt@ﬁ . S Iutlo of d| ne, was added so
t hatyst he reacySEHC BN eHadLL ‘%@v ’e‘gg%%o‘i’f"m Xt ugg was

concent r at edpgan ' E.ﬁ{eudh ,,ﬁa}]@'y je,lm,mpa@ﬂ t he resi due
purified hpst&mhsuﬁmmhrmsmmmél igithe procediad )a

acet at e- cpEpadey e 108 & _ %P‘lgﬁv |t|e conmpound
hai gt he SEREY Hlvel/Galt ~ N ACL BT ET J arrpIQOB 40
REFERENCEinE3</AMiek, kchdé, Soc, 92, 2586 (1970) for the preparation’ of 9a-hydroxy-llu,15a-

2[err] - (GWMMMMM{IM}chroxynet hyI 4[err] (2- tetrahydropyr
anyl oxy) - cycl opent an- | [ exsArRENCE4EXAMPLIONS -

2[err]-(6- m&%ﬂWMﬁW%&)WMbW@MMI 4lerr]-(2-tetr

a- dropyran | Xy cI ar.ed, a ri bed4s
her ei naf tﬂ;‘ﬁ&ﬁé@g ygm%ge@&&g{ ﬁ%‘iﬁ E@?ﬁ- e atnosphere -in

300 m ofyz ﬁixﬂ;w1 _ m on charcoal
The feduqtom&i\lml\mdmid@p@d:eaﬂu@n wah@nmds'@lbﬁiow é@PCelforo‘h,' '

hyd rearpien uso 9:
concentr ;@Eﬁf}%ﬁ%@r&wwﬁf‘;@ ¥eo

al ent “of
| tr ab® . was

119,15 0y

; g1 i1tl e conmpound
havi ng t aﬁhsezvm-lmnoms)gxd havmg the TLC (develropl ng
I t, mcteam 1) 50 IR (I d
£l \é§65n 34501R %46"4014?3% 2?%91’ 1140, (F%ﬁ? li"g’f ER"?’oW?" 183500- 4. ((1HI q%

3.70 (3H Shy T}eﬁ (75, Mo} YRR 5D E, 5157030 2y %
hydr oxymnet hyI . m),44L9m-|4150(z
60 TLC (developing solvent, methylme chloride : methanol=20: 1): . Rf=0.41." .
- 811 of the 9a-hydroxy-1 la,lSa-bls-(z-tetrahydropyranyloxy)-l7(5),20-dxethyl-' 60
prosta-tians mg-.z,trans-ﬁ-dlanlf?cS;cxd obtained were dissolved in 38 ml. of diethyl ether .
and the solution stirred at 0°C, A solution of manganese sulphate (6.8 g.), 1.5 g..of .
ch:ommm tnoxxde, 34 ‘ml. of water and 1.6 ml. of sulphuric acxd was added. After -



t et rahydr opyr anyl oxy) cycl opentan - la - ol, used as a starting material in
t he above 55 procedure, was prepared from2 - oxa - 3 - 0x0 - 6 - syn
- hydroxynmethyl - 7- 55 anti-.-_acetoxy - cis - bicyclo[3, 3,0]octane,

[ prepared as ‘descri bed by E. J. Corey et al., J. Aner. Chem Soc, 92, 397

(1970)] as fol l.ows:»- 190 g. ‘of 2.- oxa - 6 - syn - hydroxynmethyl - 7 - anti
- acetoxy - cis - bi cyclo- [3 3,0]octan - 3 - one in 1.5 litres of absol ute@'f
met hanol. and 130 g of potassi um 60 hydr oxi de were stirred at room
tenperature fofl-qne hour. and then succeski40d?% crml ed 60 in an ice-bat¥
and neutral i zed™i t finlingdio ¢ ours @t acmd°CThe maateasvaeacfedlvhmreurjd of f

and the f9ltrate waseenthernrgapic t sodimsrrl$1em was
washed 292 concentrated under redu pressure idue w g column -chromato-

22 i th ethanod, anfi Siagens b %tﬁé‘“““’"’“““ e A0 Y o)
- oxa - 6 - syn - hyximpkytrethyl 7- antl -- k%ﬁ CIS-'-

ohyStcal charnct er st POE llaﬁ%@*ﬁ%“%g e Feph- ¥ £ 3&“589 .
2970- 2880, 1740, 1480, Byl thdGamel frddddurd 33 escribdd3 Reference Exanfplelﬂp535 %2&0the 120549
1100, 1080, 1060, 1@&'090“@@@@ wete) Oifained dird@dy 3 98 1B mhﬂ cekydmadeluil&rbs-@r rret hyl
sul phoxi de sol uti on 1@2‘1@& hylppps uﬂemﬁg 'd“’&“ 8D

and 3.38 (2H, d): ' p y"]nene c“hﬁ”m?a“ anol =20:

1): RF=0.27. 10 124 g of 2 - oxa- 6 syn- hyroxyrret hyl - 7 zanti

- hydr oxy -- ci sBi cycl E gé Mﬁ -onel ta| ned as-

descri bed above) were oI is &g cool ed
to -40[err] 74 g. Oﬁxaafs?gtm o mii ngﬁgﬁesefm&ure a
stirred for 5 _hour s6%it {+@) dgueoﬁs(@tamddmhm&ohmrﬂﬁrdﬁ)w@mvmc[brz mifitres.

pyri di ne was (—?fgapor W?é‘pﬁ hi‘cﬁ‘a‘graﬂ‘dt%° HyrE Wiks 20

di ssol ved 15 i ng ‘gm SrifaTm it fj-‘,f. & hate -
were added, and theasralmﬁzusgxexdjs'is i) of tlélcﬁﬁﬁ(ﬁliﬁ;h#m@ﬂﬂ shihd PR -

filtrate was concenmasehbmvddewfﬁmleéd pressure and t he residue was
purified by c%urm chr omat ography on ‘si |l u5| ng a benzene- ethyl

acetate mxturé (1:3). as el uent fﬁ,qs,gj,ﬂ@, 83 mygm_lam 6 - syn.- %
acetoxy- nethyl - 7 - Bynhe same pyockdoee s destib&l in Eangplecs, 2708mg oDthe Glecdompoudd - one

as col ourl ess needl pese lpained fronh 235 g tﬂﬁeb Wﬂgﬂ ared as described
characteristig Refernce E’;aml’% lel’gfe has ﬂ‘gﬁ%‘?‘?@%ﬁ*‘%‘%oc 30
IR (KBr tabl et) 34%’6”“’5‘5‘8‘6 Beegel 775, Emm 3420, 1370, 1250, 1190,

1120, 1090, 1040 and 980 [erlq,IGPllkﬁe PGE xﬁdﬂiyllee&@ (IH,_in),
4.3-3.75 (3 m, 3.50 Y9 56-dmethyl-trm—23-drd 1§ described. in '
25 TLC (devel qgi ng e ,;ﬁgf nﬁmb 74. 35
4.3 g. of 2 - oxa -w yélldR, Theaetixatirtteyas tratedi udyapresNide at 16w S -

bi cyclo- [3,3,0] octmvmt@e, anénh;(em rp!bmtraaboveglhmclelsmg

di ssol ved in 520 ni¢h e (d63) 3 @“I%E‘h WW%G 0.52
g of p-toluenesul phg’ﬁl mere%&“asr;g’g ed°f

20 nminutes at %oom tenperature. ThBEFm*IGH)BXAMBDErtﬁxture was- -neutral | zgol
with an aqueous sol uti HeRhoRy by TWYRR- acet at e,

washed with water, drigg gn z_élﬁgyﬁgﬁ,aymm@ttgmgl ve 56
escribed Thadiyadtes)

foll owi ng 35 phy; 5
35 IR (liquid f|Im>wa,?c

weed i ol gh513 8 e i S ﬁkvlﬁ%%, |

1180, 1140- 11(2)5(3 10@@:@3&@@ —N et‘rargiﬁl ut_loozg) 5.2-4.72 (1|—(|)

Doty S %ﬁggm s R S
' ;?(P(SHJSB

(6 Methoxycarbonylhex czs eny -38- hydroxymethyl 4o - (2 -
tetrahydropyranyloxy)cyclopentan - la - ol, used as'a starting material in the above -
55 procedure, was prepared from 2 - oxa - 3 - 0%0 - 6 - syn - hydroxymethyl - 7 -.- 55
anti - acetoxy -~ cis - bicyclo[3,3,0]octane, [prepared as descnbed by E. [ Corey etal,
J. Amer, Chem. Soc., 92, 397 (1970)] as follows : — :
190 g. of 2 - 0xa - 6 - syn - - hydroxymethyl - 7 - ant: - acetoxy - bu:yclo-‘ '
- [3.3,0]octan - 3 - one in LS5 litres of absolute methano] and 130 g. of potassium. -
60 hydroxide were stirred at room temperature for one hour, and then successively cooled - 60
in-an ice-bath, and neutralized with- hydrochloric acid. The precipitate was filtered
off and the ﬁltrate was concentrated under reduced pressure.: The residue was washed -

g. of 2-oxa-6-syn- lsgdeipszrqulmst)_ . _ py@ysdro- OXY) -
cis - bicycl o[, 3, Cpearieds sure 's @b@fmethamhmnng;eﬁeg of 45
L (w/w) palla . Abe reductmn was stopped the rption of



56 g. of the acetyl ether (prepared as descri bed above) were dissolved in
900 ml. of toluene and cooled to -60[err]. 456 mM. of a 25 (wWv)%toluene
sol uti-on of diiso—butyalumminium-hydride were added and the mxture
stirred for 20 mnutes at the sane tenperature; nethanol was added in order
to deconpose the excess of diisobutyl.- 45, Al um ni um hydri de.and water
26 added. The resulting precipitate was filtered off 45 and the filtrate
ggled and concentrat ed underﬁ;educed pressure to give 35.2.g of 2 -oxa

hyl - 140427 (o tetrahvdropyranylgﬁ?} cis -
Ghowok ami thed m&(ﬂthyﬁﬁoeﬁteﬁﬂld%feh%@v@'lh Bayi 9 okNe fowl ow ng

blcyclo[

‘physi cal €hsx"a-chydm° @V-c7s*mtﬂ-5lﬁ'dr0xv s - bitylo[33,0Jotkenl -3 | egbas 3400, 20400 2860,

1465- 1440, o 8 thestotlowing physical ehamggteristisn— 140, - 1120, 1075 and 1020
[err§ TLC (dnvatmpm&)sgémeaém-ak yllmcqas% 2&) oD Zﬁi % 6 9. of sodium
hydri de (conteﬂﬂOSﬁR?G OSABMB, mss,pmdoia g, No; ()mand@;f1 hyI s phox& de
and stirred @" ferq died hl;‘ phogide, jsalietion).: S HU-HENTEL 55
sul phi nyl met—ﬂnd o J,%}avg uEel) cﬂm%\l% L t70 cooI to room
t enpler aturelz455 ofD - SPHLORYREYMIMYISL7 [ Gt Kokl | 26 g.,q0f

- privcphydingl asdes hsdr:bm)wbmaﬁed b&ﬁ& i di et hyl:

(4- car bo ? t A ?d

sul phoxi > 'Enhours % addw&dwpmsblam range of 200 to

250C A St pbiiine Gas ové “edé"éd maﬁ"ﬂ H‘B%&rﬁlsgwyl - 7 - anti -
ol

(215tetram601treofeth rzemg.om ums bibd

(prepared ﬁlhm L @@cem:edohddlremteb séukt] phOXI de was

added toﬁ Fo 1(%?@%4’@@51&{51%5 #- to 40[err] f or
1.5 hourmeth'y“m-e7 3, m%es of ice-water
. and? W

'a dj et hyl eNMR (CDQeRmEsS: 51151 46E (1) 5), 4 3-2375 (3H§ e 350 SIH

| ~havi ng- thegnfe Igowmgoﬁhy;s.l

% he MMIfolbmsPM@amﬁmemved by extractlon aphyl
acet ate- di The a ueous | ayer was aC| dlfled to
pH 2 with sa§ urE 0@5‘%?’@5’3 980, qg’qg%’&&”%x‘é‘fﬂr &428’(:1 a"’s‘qu’Jtu InllAhd extracted with
0, 427 andzozeH,s),

was washed ﬂ“ ? s‘;HF‘}s;’ Betbglor o Byl Zf0&boncent rat ed urider
- .

reduced ps,gqsu{ne 3 TNéhe (G4 S5 ey gt‘ﬁ{g 'gi,o.. 'bﬁﬁl‘{;n&t o- graphy on
SI| ca gaﬂbth!lme ladebﬁrgzemihyﬂmphmahomgidw&ol chélt a,ade,g,@ent to give 35 g.

surre%ftszﬂlzmutese mmeamre. Tpemationet hybo- 4a*- (2 -

tetrahydme lmi%‘f bicasbonat Id’bﬁda col ourl ess oil
5 underredu

9 a LSt tcsmn rLauid film: 3400,

?he OannIC Iayer

12940 28608) = ZBO0L birehI80,0)6eas 0, e prie folbaf@, 1140, 1120,
1075 ancPHygeakchamen: 20 (3H 5.50-5.185 (2H, n),
4. 75-4.36 ( e 11205%8205 1042%9},0%2}3‘?% (399130 #3853 0 (4H,

NMR (CDCl, solution): '5.2—4.72 (lH, Q7 36@1@{/% opbng; st vent, chl or of or m
tet‘{?ahydrof @t(ﬁsbm d= 10 . )To a sgjlﬁﬁtlon of 18.8.g.

[err] }:@ BRI —20 b Rer hydroxge et hyl -
4a - (2 of tolfdnt ei,f,;(,rae % E;?,"s“‘é’;“ “‘{\; (obt ai ned as
descr i bekptylduminium hydrle sere middBBudnthe nﬁfmrdlsﬁidﬂ)for 20 Biitfutes at peeshly pr epar ed
et hgr eal M?;GH’F _ .-812’6Fr\‘.4d yrder| § depampaseithe excess bfdiiwbayl- ng i n an i ce;bath

unt il t e NeRAEkrid vk et ec‘ﬁ‘Fcﬂ}?'ed ofe rediction -
m Xt ure efes- «sxanoaamyhau@dmkylmemgcup %@ el ms“ f%ﬁbj ected to col um
chr omat 530dmrag| Ii c ol agal cologrlessqpilchaciyg Herfdmmgp chaget ate m xture

(o), 2 '§H S At o 55 whbatisar > 1 90

tetrahydro )solvent;ym lapeid) ARF=045a. - Ol - as..a. col ourI ess 20 oi |.
havi ng t g S@aﬂmaﬁaé%érweﬁ sus;mded ih R00 | miqef d film: 3450

2959- 28% h.-’; amn 2 J3gs fory phuain sodm methy: 1080, and, 1025
aﬁ% Wagﬁk‘fﬁi‘.l oxy&lmpggﬁmH ¥, 4.20-3.06

cnr1; Nl\gd (ﬂeﬁraddeaqfrdpws@
onium bromide in 460 ml.: of ‘dimethyl sul, xide, the

kept thbzinthera;:%es%f 20:;0 o y ph e, reacuon temperature bemg

_ solution o g of 2.~ oxa -6- - hydroxymethyl - anfi - (2 - tetra-

60 ~ hydropyranyloxy) - cis - b:cyclo[3,3,0]octan 3-0l (prepared as descnbed above)in - . 60
90 mi. of dimethyl sulphozide was added to. the above reaction mixture and stirred at '
35°.to 40°C: for 1.5 hours.- The reaction’ mixtire was then poured into 6 litres ‘of -
ice-water and the neutral substances were removed by extraction withi an ethyl acetate-
diethyl ether mixture (1:1). The aqueouis-layer was acidified to pH 2 with saturated - T

65 aqueous - oxalic: acid solution ‘and -extracted with a dlethyl ethér-n-pentane mxxture 65



25 (6K m, 3.55 (3H, s) and 2.97 (2H, s);
25 TLC (devel opi ng solvent, nethylene chloride: nmethanol= 19:1): Rf=0.43.
REFERENCEEXAMRLE-17

2[ err] (6-Phenyl sel eno- 6- met hoxycar bonyl hexyl) 3, [err]-hydroxymet hyl - 4a-(2-t
etrahydro- pyranyloxy)cyclopentan-I[err]-. 30 Under an at nosphere ‘
of nitrogen, a soluti-on of 19.4 nl. of diisopropyl amne-in 30 350 m. of
tetrahydrofuran was cool ed to -78[err] and to it was added dropw se 114

nil. of a 1. Zﬁsnl ution of n- hm‘vl 1 it h| P ¥4 hovane  The nmixture Was Y o
stirred at -780¢C. f(brl)zmhmwtcelsyet @asgmshedl wiﬂhwatm diiddsevpr extijmasiiphiae aikd t he

| i thium diisopropyl®® e t%@l%mlcbnméﬁ" 13.8 .

g. of 2a - (6 - metdH wﬂm_mfne'm) % ?}8“!‘; hyI -

4a - (2 - tetsahydr cayoyi q,m,s,)eaqupemaﬁacoldu s o 5
described in Refer 16) in 100 ni. of. tetrah drofuran at -780C

and the mixture was s %} g@%rlémﬁdf‘ 030435 MP0Ld355A

sol ution of 18.2 g. b9 em;ipsy Bsﬁfﬁ‘sfﬂ(znofn),t-t%—ﬁ??’ﬁ'iewran was
added dropwi 96 to the realat-+3:8$(lﬂ,>ﬁi)um38i— he sol ution was
stirred at the same 43LC ( r%mecmwomneumpfumdmuhmdalo{kﬂr] for

20 m nutes. The react 40,40 nt o epusy ol ution of
ammoni um chl ori de mﬁ?&%ﬁ A m @ cwt%éfﬁh M dﬁ’g"gedwashed
with water ard an abméomﬁ()sdldtdnedml@lier,saddshlym 156 dsbgrethifiRgNeSijgm
sul phat e and conceﬁfsrﬁ’f’.ﬁ’g“mm fJFeéc“mTﬁ’E‘ }ﬁd@l mgelpwrl fied
by col urm chr omat oggm Lﬁm g ffgﬂzene
and ethyl acetate ljzasenﬁnte&gi&n A of2a\ 6 1 dnd 45

havi ng the f &Pl ow % c@a-rtembﬂhopstanmw mpétdm/-aheplag osl&irlesnt 20
benzene: ethyl ace "‘?g‘f 1740, 1580,
126/ 1lé§d 10297 7{%8 l?gq“ 138 0]%591 B8O (1H

\S’
w

1440, 1030 [err]

, 3.70 3H S 50 NMR CDCls I 5.55—5.00 (2 A -ERE\{GE E%AMBL.E 8
”) ( ). (6I€I, m), 3 ;gl(l?f{n)s) and 2.97 (ZH( sI;{, m), RES= 03

2[ err]-(6- NEt hoycar bo@?ﬁ‘é?d‘fpf“ﬁrfglv%t’é’i‘mysm%fh&"fl‘] “ﬁWBXVnPt rﬁfl"'oﬁferr] (2- tet
rahydro- pyranyl oxy)cycl opent an- | [ REFERENCEIBXAMPREUYI On of 15.8 g. of -
2[err]- (6 - phenyl wcmym&mmmmwwe&y@@-emm@

hydr oxynet hyI 4a - l(12 - te - err - ol
(prepared 55 ° a§50dﬁ§(;,f %En énof 280
m. of ethyl acetali ming-a 1. samnmn. mmr.a éhdia qﬁaamw@as 4:4.59

of sodi um car bonat E'7E‘Kélf¢6 20 miputes o giGOlhip o'lZo the lithiuch dikopropylxt ur e

was stirred af 300 %% azﬁwsig? 1@555“&? (é m%g“ﬁglrﬂg

into water, viashed(p
an aqueous sol uti of78fC. saodjlﬂunmmtmkeowas saueefemmmsmum utes. A
sul phat e and concetfluien ey é@elmdess wgs adiled t he

title conpoung, 60REr W %ﬁj‘l’&f’ Péf‘i"’s"t‘?‘é"f sangg C
(devel opi ng sol venﬁwrebﬁtﬁﬁiégéﬁguc%gj‘l lunﬁggaftgfa%ﬂga n%f ZZ%'@WA i d “
film: 3450. 1735, ﬁ%OThelmCt Wi 3¢hslied rwith water2#hd an aqueous solution of sodmm :

1, 540, 427 dried . over magnesmm sulphate -and re. 6. 90 -
(1 o). 5. 83 (1@”@&225@&%?&%%“ g.E ; %‘E%:E%% EXAVRLE

having the following physical characteristics:

Ia Acet oxy-2[err] (6- %ﬁﬁgﬂ%ﬁ MF%@@ﬁytIﬁ Bf=0.37; - hydr oxynet hy- | 4
2- 5 q 17 l |
L (bt an st ospner 48 595 s I nonsys) 9RpBiene

trimet hyl chl o¥0si |l ane in 20 . Of RERERENCErEXAMPLE igle was added dropw sesdo
a solution of 10.4 gz“‘(S?'MZ'P@WF’fb"“l(“Gx sHceRI:- -y !@F&Ilﬂ@mhydﬁ- enyl ) -

3[err] - hydr oxynet hithy 4 sofiflon of (13.6 5. 4= T 5o LAn. -
1[err] ol (prepar3gd Bdrofynseyl bad-on Bedh fabylok)cyclo, anpl.g a
m xture of 158 m ﬂsdﬁs@gdw%l*g?ﬁ% Erampledis) inal mixBirdofn200- tnil.foﬂitshly1 gemeandl0 55
ran were added 4.5 g. ofsodmmcarbonateand6.2ml of30%
' hydrog_?n peroxlde and the mixture was stirred at 30°C. for 3¢ minutes. The reaction
mixture was then poured intc water, washed with an. aqueous sohition of sodium
carbonate, water and an aqueous solution of sodium chlonde, dried over magnesium
60 - sulphate and concentrated under reduced pressure to glve 10. 4 g. of the title oompound 60
.. having the following physical characteristics: = - '
TLC (developing solvent, benzene : eth; lacetate—l 1: Rf—028
IR (liquid film): 3450. 1735 1660, 1440, 1030 cor?; -



at -200C and the m xture was stirred at the sanme tenperature for 20

m nutes. To the sol utlon t hus obt ai ned was added dropvm se a sol ution of
. 2.45. 1 . .of _ac £ s 3
the m xture was stlrred at roomterrperature for 30 mnutes Then 3 m of
et hanol- was added to the reaction 15- m xtufe in order to deconpose the
@cess of acetyl chloride. Pyridine in the sol ution 15 was quenched with

“g. of sodium bisul phate, and the resulting precipitate was filtered off.
¥ lirate was concentrated unde@f®tduced pressure. The Lesi-thle was
| ssol ved i WNMRQCDQl, . solnfion:t oy (IM.ctnt £82. UED- dyLS.ef—455sAHIm ed queous
sol ution of oxaVQ@Haﬁl d&ﬁwm {'% xturé was stirred vigarously at
room t enper g _g_‘ sxture was extracted
Wi t hg et hyl gcgt at e éne g‘ﬁ&%éwﬂ . an agueous
sol uti on oflbdmllau tmmtxoxa pici4. 3 mal. oof) IcBlotogileieon of sodi um

chl ori de, “‘a‘? Yﬁ‘haé‘iﬂ‘ lugion-of 104 der reduced
pressurew él% |fl e ﬁe @m%&e%@ ﬂﬁm on silica gel
lama&ea

usi pg a oaiﬁea:ﬂassh)l. dpyddinent 4@ give 7.2 ¢

of the tlade-ZQ?p- andths |samef teghperait “E?&IT"Char acteristics:

25 TLC (e ‘tﬁ;glt %ﬁ | ““%i :ila =0.51; IR

(liquid ; for ntdsO T M&fe ffén sol ution): 6.90
1Hys5dt mlﬁmﬁﬁn ddtd, toGl omﬁoseﬂ!eéx&ﬁ ddekyl chlp)ude APy&Eaelhnd;E lutipn - 13. 71 (3H,

g) 2. .0)5 & 80 g. of :sodium b1s:l€phate, and ‘the resulting b as rI?XAIVPLE 28

30 pyran gg W&W?ﬂﬁﬁ?&éﬁﬁa&ﬁ TPl sanl of

pyri di ne g his &trreofvxgmaﬁ shyydtaten ehiperitiddor 0. 2 g. of
chr aoi umntmumXI'hsk emaddems mdupdstnhueﬂwlragemdaemmswashedm xt dPe was

stirred r"ﬁfffn é‘gi?%ts gﬁﬁ;mﬁmm?ﬁrﬁgﬁa ﬁmﬂgﬂorlal earth 35

wer e add - giga wifgQol ed to [err] A
sol ution nﬂimrz arld| etliyl acetat@.(&éﬂ})lsyeluenﬂ givd 7.2 46f—thenﬁﬂlehoxycar bonyI hex -
trans - Sompo '_ g-phypicel rigtigly) lﬁL%i*s (2 - 25
tetrahydrop 9 , 36 B4 éb d&cribed in Reference
Exanpl e 19) N soluidh): rrétbxm,na)c.zonme),aszsﬁ-ergo] amyas, added. After 40
10 m nutes st|485i—ng456(tlH,[!e)£ 3}71, GESH; YoSoBHsdi um bi sul phat e ‘were added tg the
reacsbl on 40 m xture and. dnued for a further 4. mi nut es.
The “esul t L0 REESL B 4%% 802 Beignes! U sul phat e
and the filtrate was conceipiami educed ressure. ‘The residue was
purified b U@dﬁrmmmlme& i " B mb mtritiine solyed in 440;mk xture of benzene
and gt hy FRethe tifley 204 18- o PR g Ei!:%a surring an the, g5 title
comoa und i) Yidix tiok tdm@tssotuﬁoﬁ

45 TLC (dev.elgapﬂ ng- &edomenzq tienmethaycaabhr}ﬂexaw@tsa-t%-gnym)- 3.8Rf =0.67; IR
(liquid fhydrpgymets DT ared, ga-described solutlon)

10: 9-9.7’9 b (1Hg in),

4. 75-4. 1Qy 10( ik tesS)‘heﬁ&lungpreapltaue .

7 «f' a pad of xmgnesmm sulphate.and the filtrate was conwntratgb Met hyl :

syt Eheresiduey Y 59 i-met hyl prost a
o ol Styai Spae! BN, trg'gen a sqjsution of
. (A Y e ethydadaﬁfehytheptfydophpsphonate (prepared as -
descri bed |ﬂiRthutdlﬁk¢) wﬁdﬁﬁﬂ 1|2150, 8§91) in 6 m. of
t et rahydrof W) " 5_4 )’Y\g_lsz% 5 sodi um hydri de
(63% content) |n teti o uran 2t the Hi xture was stirred at

. roorget enperature for 30 rnm-‘BRENCE EXAMBLES21 uti on thus obtai ned 38as added a
" sol ution ofMithﬂWm lloaﬂz'm“a’@y begglﬁﬁl@ﬁ'(”@“bﬂﬁ‘ﬁtbxycar bonyl hex.

3-dl
-trans - 5-5 of 1.62 & 6f dimethyl 2 3,3 - v
tetrahydr&ga}éilﬁl &'Efﬁlm qgﬁmaﬁeglghtﬁs eyﬁtcs:exb.tﬁdfdm 60 -
Ref egsenceNd=t Li of tétﬁhydtoﬁuin WBtadéddydmﬁsnmm eft23ﬂoumpft enpeébat ure and
the 60 sstbwnmhvdsﬂe . o

39t ne hour. The
reaction E] - M“f?g@mfosouu%hy :x_ _ejr- rough a pad of
silicag ' @a Li( tm@dwﬁa@mm@abmdpumrasrdwm pr essure. The
resigue vhferqnwEiamekIZDymctﬁvaf d$trabydeofusan at room temperature-and the . 60
solution was stirred at the same temperature for one hour. The reaction mixture was .
" quenched with acetic acid, filtered -through a: pad of silica gel and the filtrate was
conoentrated under reduced pressure. The residue was punﬁed by oolumn chromato-



25 1, 540, 427

25 graphy on silica gel using a m xture of benzene and ethyl acetate (8: 1)
as el uent to give 2. 36 g—ofthetitle—corpounrd—having—the fol | owi ng
physical characteristics: TLC (devel opi ng sol vent, benzene: ethyl

acetate=2: 1):- RF=0.71; IR (liquid film: 1730, 1660,. 1630, 1440,1030 [err]

5 NVR (err .solution): 7.20-6.50 (2H m), 6.16 (1H, d), 5.80" (1H,
d), 5 5.30-4.90 (1H ' in), 4.80-4.50 (1H, n) 372(3H s) 206( R7
s), 1.10-0.702§9H, i . 1554 jl :9a-

-(2-tetrahydropyr alg;hbﬁgxgb) s113c5k€lrd’s|11g B YRR Yof ﬂ&zewaﬂl ants:l bhélaiar(@&l) @ eldet 0
trans-2,trans-.13- digtve 336 @: of the title compound having the following physical Chamcteﬂstlcs

10 To a sol ufion of 2{ E%ﬁ?%ﬂm‘f etiylacetste=2: 1): RE=0.71;
9lerr]-acetoxg-1l[err S‘é«éﬁb}gg) 616 (lH, d), 80 (1
0xo- 16, 16- di net hyl prostas:manm QH, N 9:80-34.50 ezm), ds #gss&,rl bed
in Reference Exanpl e 21)1.10010 (PH, ) net hanol was added 700 nmg..of  sodi um
bor ohydri de at -40[err]. -and the solution was stirred at that tenperature-

for 20 minutes. The 15 react i REFERENCE EXAMPLEUENChed with acetic acid
and concentrated unéethyl chgetexy- 1la(Z-w@hspmmbw)-lmdmlﬁduehmlmmsoI ved’

b o el I E TR T R SR

magnesi um sul phat el'amblecmam &dmé.nnﬂiarwaﬁ edhm,eob R C6FSdddiGm bdr é.tdue was
purified- by 80I umT‘t?ﬁ?-oFPét Imm foay 26i minmee
henzeno.and S T %gg%er;gﬂeh@“m@;‘wzy@f s (nas
title conpound, 81&m ldn'insof g‘ yy. of a

m xture of the i sodevdsqverqusmlsdp Gmtlenﬁ’hﬁll\mﬂertrhhoefdcﬂrésﬁm ﬂ‘ge&ki&ﬁl cal

characteristigs: TS pug mandl

28 Eg acetate (40 mﬁ cmg‘
Rf =0. 38, (15[€rr]- gsgﬁﬁh 7 Pumzo
3450, 1730, 1660, wdi%& 3}3 eg}‘?f the fomersy, A3 (‘ 0 (1H

in), 6.10-4.90 (4H, i#LC (dbve@nne sﬂ@n(,bmmn)eﬂlyBacmefzﬂ) Bj=0.38, (B.B-Qlﬁirbxys)
1.10-0.70 (9L in). . o
9err] -acet oxy [T [err @%m 2@%%%),9201&90 (4H, m), 4.80—4.50 25

t et r ahyr opyr anyl oxy) - 16 (aH,Ismmosmf,s) 0—070(9H,m)

trans-2,trans-13-di enoate _ .30 To a' soI ution
of 790 ng of .methyl 9[err] - aCEt% 1r0(d - tetrahydropyranyl
oxy) - 1_5[erréb -hy-diMetiyl Sa-dbeioxyl 1a,1 StibER u@msm ans - 13 -
di enoat e (prepared as descrj bed i n Redepgpgd3-gicesgl e 22 |n 1

t hyl hlorid m 'yle 3m. .
g? ZYS?Sieh;C/drgg;ig@%%ﬁ 9an€1gf ﬁhyih&i 22%? éW%rature

for 20 m nutes. Thweteeddumomg mbpt-uﬂnexesnakomc et hyI
acetate, washe ¥ mpure % af a0 Wﬁ%éﬂm@ﬁ nxiuegvag Vv er
nmagnesi um sul phat egapi. o {n‘§£n ;,,'“'5' W@%mﬁ% '%%30 rrg
of the crude tltlngmeigmwdagﬂé puﬁtj kHe § lSt'CS
TLC (devel op|4p gsol ve'ﬁlt-C(dsGh hzemahjam&=21 )* ®67;67; 40 - -

IR (liquid fi 71(!38

40 NWVR (err sol ut | on) M% "ﬂ x 'uil’rﬂ’)’ 42?0'8'6'591 50
(2H, in), 3.72 (3H, s), 08 3H s) ’70 (oF - REFERENCE EXAMPLE

24 Met hyl
9a- hydrgxy 11[err] I%&lrgw@hégfl&wﬁw%%ﬁﬁl%&%@ net. hyI prosta

. 45
45 To a sol utlon of 913:08 srgmombf P30t tngy|of eéyquu—acetoxy Haﬂinoxyxs (&L[@g] 15a -

b - (2 - ) . |16}( dimethylp
ZItSrang > 1gefrgl A'«" ?} iﬂﬁ%

12 M. of neti@anolmMa: mdladlclmaudmoenafacw ctbm\aﬁnnr ekt
was stirred at 40][ ShF‘le' asaﬁmas lumh@f bosﬂe,water mcb(tmaqeeowa
quenched with acet §

using a m:xture of benzme and ethyl acetate (6:1) as eluent to’ g1ve 745 1og. of
55 title compound having the following physical characteristics :
TLC(deveﬁf‘l]ng solvent, benzene: ethyl acerate=2:1): Rf——04-7, PR :
IR (liquid ): 3450, 2930, 2850, 1725, 1660, 1440, 1140 1080 and 980 cm?;
NMR (CDCl, solution): 7.20—6.70 (1H, m), 6. 10—530 (3H, m); 4.80—. 5o
(2H, m), 3.72 (3H, s), 1.10—~0.70 (9H, m).

‘g&ﬁ“‘ﬂby ‘fﬁ 'ﬂgpgtfe‘l“%grtc?m%dhc act 50
55



- -CONEent+3a

was washed wi th an aqueous sol ution of sodium bi carbonate, water and an
aqueous sol ution of sodium chI ori de dried 'over magnesi um sul phate and

chr omat ography on sili ca gel usi ng a nmixture of benzen and t yl “acetate
(6: 1) as eluent to give 745 ng. of the 55 »tide conmpound having the

| | owi ng physical characteristics: - 55 TLC (devel opi ng
v%t benzene: et hyI acet'at e:21: 4(; » Rf=0.47; 1 R (liquid f|T ) . 3450,
. vaw - Al 3 NV " | Ut I On)

720670(3&(% 1 ( 3HEX LE4880450(2H n, 372 =
1.10-0.70 ( 59'°"°" 11% ydfoxy-if thylprosta-trans-2,trans-13-dienoate - 1, 5407427
26 EXAPLE 8 1ivhi fid ’m‘.‘of 745‘“33'”‘ o 3 kg G, iyl ] @ - e
9- 0x0* 1| [ dydrppyiss lexy : d?meﬂl prbsﬁa,-lﬁmdl.mam Tx’ 1 W trangs-13-
di enoat e [FHideerr F“PPP Eiﬁ!}@zdﬂdeﬁw. _frts ey ester] .To a

sol uti on Qhpeds ,"”'“ man- his - (2 -
tetra- 5 was snﬂfenddtcmy:raﬁ hy
13 - Qi endisthy

ans - 2,trans -
bvith. i aqiRoe I BliG@ X dRe 24)10i N 22 nl .
a%‘l?%m Iuedermu@bmsumed from 0.94 g.

%g& )T .06 M. of
?'Tgxture ﬁisrred at 0OC. for

'_ of Water).,

sul phuri Ccﬁedcdnsua 22
one hdour. Th’é‘LCqumgsqmemwmmmm:eml)r a\ti:emvm th. 1di et hyl
et her and,, g‘u“gﬁ,"%oﬁa?g ath(DpepiTedotsslessts “of sodium | 10

cpmpouRg (Ppeaa
chlori de, aeéﬁa i B Ghe JCHUbIE Sho ittad ‘gﬂﬁs £t '-Cﬁh"f‘“ - der reduced
pressure hﬁxtlgtw&tﬁaﬂcxﬁ‘g:nedﬁﬁthrmiyh a9 and ¥ Gxtract ] %sb&d with Widr] - bis.- (2:-
t et r Zhydr #na pylution 1§, sedjum chlloridst s o\@stn&gncsxm awiphate @dtrango- 13
i

di enoat 2 gire fék mpound, having- TLC
dovel on T %nzene IE[H% uc%of 8 I$

(devel opi ng sol'vent, ace Rf=0."74.

15 To a solution of 732 npound (prepared as descri bed
~above) in 1NQﬂ1 gngtegxelli;(gﬁfégz %Q,_gg&h llq&ma 65% (v/v) agueous

sol uts on of acet ic adid andtrdnhe,tr&tall eﬁnatewas I.rred at 55[err] 250 60G for

one hour._TH& P EFenpleit_rbatmm&thdﬁm,tthv}l acetate and

ul;%c-‘iﬁ; "%qﬁg&%ﬂfb&ut i on. of sodium

t he ext r% ol
~chl ori de, obilfide§ / hid R isat ed under

redu¥ed pr esELG @evelopiog clhylhdmneHZtl)eRﬁemund havi ng thso' sane

spkelit,]!ﬁn
pysiea Zghaﬁ‘léﬁ%%vgfﬁ o T B RPLCS @e TEFERENGE
g (1H, m), 372 (3&1, Py 206 (3}-[
[err]-acet oxy-1Jm..Lemﬂsﬂ(a) etrahy ropyrany 5-0X0- ’7(‘err) 20- di etyl pro

sta- 25 . .s-=2,trans-13di.enoate.

25 Bys proceedl ng ds- deschtEBkEm:E@XmsnEzExaﬁm e 21, but replaging the

di net hyl Methyb%nencem 13a~(2 ctralpirdpytangdos .ZyISQ-hnkq:hdZ(a)a%Ddxeﬂrylpﬁ:stﬁZ g. of dhyl 2 -
oxo - 4(err) Ew Offat &L ri bed in Reference
Exanpl e 39, - E&%‘(ye Métezo viePpyrany -1 _J': 6t1 E{ﬁ d haV| ng t he

f ol 140M NnQtraady el - mam A3 yl 9a - aoetoxy - 1lg - @ - tetri
drg \ ats) - 2,0Fns=0) 137 Odienoate -

fl;vzlru:- S g 1) .
30 IR (1i'BPH ] , 120 | ut
30 LS il camlobd o o 4t ﬁf g@ﬁu'@%e” 304“8'502%

(1H45m) . 3. 7TCLQ @ktelopibg s el Shehht emyl acela m) TRE={(GI0, (159-hydBBy 45

REFERENCE E =0.47); 35 Met hyl

- 9lerr]-acet ?)\% F l"f{gg"?%ﬁf%%ﬁ?f ﬂg&g Yar2Lern k. roxy- 17(err)20 d
i et hyprosta- . t(mnﬁ:), . (nﬁ);)lﬁoaftmrspam-ki& Még%%? 358&3%33863“ bed in

"Reference Exanple 22 but replacing the net hyI 9lerr]- acet oxy - 1llferr]- (2

-t 0r ahydropyranyl OXy) - REFERENKB-EXAMPLES27. di net hyl prosta - 50
Methyl 9u-acemxy-lla,lSa-bls-(2-tetrahydropyranyloxy)—17(5),20-d1ethylprosta— S :
By proceeding 45 d cibod e Rt ot 33 but
yprocc as escr in Reference Example 23 treplacmgthemethyl..
9¢: ~ acetoxy - 1le - (2 - tetrahydropyranyloxy) - 15« - hydroxy ~ 16,16 - dlmethyl-~-. .
55 PIOSta < trans - 2;tvans. - 13 - dienoate by 720 mg. of methyl 9« - acetoxy - 1la - 2~ - © 53
.tetrahydropyranyloxy) = 15« - hydroxy - 17(5),20 dxethylprosta trans - 2trans - - -
- 13 - dienoate (prepared as described in-Referénce . le 26) dissolved in 13- ml.
" of methylene chloride and utilizing 5 mg. of p-tolenesulphoni¢ acid and 0.3 ml. of
2,3: - dihydropyran there were. obtained 870 mg of the title oompound havmg the .
60 following physical characteristics: . - 60



40 trans - 2,trans - 13 - dienoate by 2.3 g. of nmethyl 9[err] - acetoxy
- 1l[err] - (2 - tetra- 40 hydropyranyl oxy) - 15 - oxo - 17(err), 20 -

di ethylprosta - trans - 2,trans - . —epared as described in
Ref erence Exanpl e 25) there were obtai ned 720 nmg. of the title conpound,
740 ng. of its 15[err] - hydroxy ispnmer .and 500 ng. of a m xture of the-
i somers. The title conmpound showed the fol | ow ng physical characteri st|c5' " g
45 TLC (devel opi ng sol vent, benzeg}gw,4 et hyI acet at e=2: 1) Rf:=, (S

0. 40, (15[erﬁ7-hvdrm{v 45 isonmer. RfF=0_4
te=;=22 élf?@&( 1H m,

1660, 1440, 1630, 980Tlf n& beyetlleu
6.10- 4. 90 (4H, rr) |

3
5
1. 10-0. 70(?3 ;. | (2H, m),372(3H, s),zos (3H s),llO—O @Am %7 |
y
9[err] acet oxy- 11 [ [e s rzﬁn oxy er 0-di éth
yl prosta- trans-2, ﬁeﬁ‘ I?y‘iﬂ’%n (e ( ”ﬂé irl)lgé§8 ég erence .
Exanple 23 but repl aceyn @-CRGfeM 21 byt mplz(cﬁg‘thc methyl _
t et rahydr opyranyl| o%y) acetozsts-[ Hmla bih dh-) loxy)elllmh thglprosta - pr ost a

-trams- 2,trafs - s fras '11'*:15'“' 2- 10
55 tetrahydropyrangmﬁﬁ)@m cnlied W eﬁﬁxmgﬁ AN af&fm? o Frgosta -
trans - 2,trans- lihethandl ﬁaeﬁnmg 380 m&ﬁ: aﬂﬁﬁm&)ﬁéelmrelﬁemat:mo rrpl e
26) di ssol veﬂél n- 16f the titlepgom ﬁ i ethl f«% 1'5 _
p-t ohenesul pAdni c aC| % z O%X ‘“;rq% r

obt ai ned 870 ng. of t conp un havi ng Y gg’G 1 ﬁsb\}%ﬁgﬁ%hym cal
characteristics: NMR CDCL solution): 6.95 (1H, dt), 5.79 (IH, d), 5.80—5.15 GZH, m); 27

1, 54027 _ -4-90-4-50(2H, m), 3.71(3H,s). 27 TLC (devel opi ng sol vent,
benzene: ethyh acetate=2:"1): Rf=0.64; M d film: 1730, 1660, 14
1030, 980 [ erT] NVR fiagy s3gb Moot e m»m@m-ma@m{ezm i

4.80-4.50 (2H, in), 3 72 ([&117( %w(saﬂ-dxd;g
REFERENCE EXAMPLE roceeding as escnbedexam ie t rep

hvarosy = (o (S ) I a?r%%n”g"l?ghm e

17(err), 20 - |e t Npyran ynainstla(s}zot-raaBylpms 1 hd S 25trats3-

proceedl ng as descdesiibel ereﬁeﬁ@ alisyolved Mlbuitofr‘keyiyhcrhm ctml-zxnet hyl
9[err]- *acet oxy - %ﬁﬁ s°1“B ?Q P‘“f?“_g%g;ﬁgﬁ . ¥) -

16, 16 - di metsgyl pr mﬁl’ﬁm 2,,,5,,5 a JGLE /0 ngqof
met hyl 9[err] - acsﬁ@xy - Il[err] I5[err] (2 - 7

tetrahydropyranyl oxy)TLC qping @ent, hy raggqtqa—_—.?.:l_-l: 780.68. 2 ‘trans - 13 -
di enoat e (prepar ed g YES R bET ol i ?%ﬁgﬁg ﬁmgq ??Hi’ffn 11
m . of nethangl ang BEd tHete RS o ohd el JIere 35

%! (v fv) dduedis
obt ai ned 700 ny. ohavingdietsmlpéysimm:mdsdwmmgmdheofua ng physi. cal

characteristics: 15, The present iyyeqtiqn jinc} '§o§°%nﬁha
acetatez: 1): R By *;:%m::h;f“xammis* 5 e e ol gt o0
2850, 1730, 1955, \7@ ;ﬁﬁ&rﬂz@&mga %gngfoﬁ Dl s, oge oglon)gm
6.95 (111, dt 5. ot erbor Jcga Hn 19@ice] ths O Zﬂnpollm 3.71
(3H, g) 20 ) P:e;!:eﬁlt mv}elxlmon will nor n@;& o E;(MEV‘!;“Y’ rectally or

20 Methyl P tmns for oral administration include compressed - tablets,
9-oxo-11a, 15[4rr] - dis Etanulé- thakm Yo I‘@ﬁtf:@ttibrfsl‘tﬁeBrhn‘omﬁfpthB di e430a
te [or 17(err), 20-#H up#samyrzresa Fﬂté@bef alciumy
proceedi ng as desc E@%Lﬁ% ﬁm wInn e
hydroxy « Il[err], s &ﬁd’g tsPdush esit:ﬁ sfeﬁ'ﬁ&’ for ordlQadrhinis= '
di met hyl prostsa - tteaimg inck caﬂﬁmcepmbleleiunlmonh eoiuansemis niGE) syglpsof 50

methyl 9[err] - h

pyranyl axy) - 17(eg, 016
(prepared as descrprbesling ' pelis

ner gmmevls used iny
i SARPRE .

peirif FTRE €dniposi v&ﬁxed, dral fminist@dion, Of
di et hyl et herssand alsoiipciudé smombsorwbleam@hd@ @HOI(Wrephr ed %s
described in Exa a%g sl or without the- addmon -of dllumts excipients. _
tions for - vagmal administration mclude pessaries formulated in

manner known per se and containing-one or more of the active compounds.
Solid compositions for rectal administration include suppositories formulated ‘in
60 manner known per se and oontaxmng one or more of the active compounds. 60
Preparations according to the invention for parenteral administration include
stenle aqueous or non-aqueous solutions, suspensions, or emulsions. Examples of non-
aqueous solvents or suspendmg media are propylene glycol, polyethylene glycol,



obtai ned nmethyl 9 - oxo - 11f[err],|I5[err] - bis - (2 - tetrahydropyranyl oy)
- 17(),20 - 30 diethyl prosta - trans - 2,tras - 13- dienoate having
| j pi ng sol vent, .
benzene ethyl acetate=2:1): Rf=0.68. Proceedlng as described in Exanple 8
' the 9- oxo .conpound (prepared as described .above)- was then dissolved in 1.8

of tetrahydrofuran and utilizing 18 m of 35 65% - (v/v) aqueous
t|c acid there were obtalneqz of the title conpound 35 ‘havi ng
., —physical characterist A0 o Joroduct of Exanple 4.2 present

I nvention vegmdbhd@ls sudht 43 olive tns aect gyjestapl aurgmceaers@a:h as@ﬂrpbdcatet ons whi ch

conprise, a¥ AEPEIENS; PRy AN %nal ogue of’
general f ofptftaiey ,,%?gfg 170 mﬁé’g mpl :%Qﬂ jn clathrate of
such spr OStx&@ilaﬁiﬂlﬁilThe Ghay ‘also bedrhkl: faguamrtheeﬁstner:f n@dismansnon taexic salt
of  such a%{ﬂwﬁeaﬂmlmdanatomgmwmt oty eoimig cqther 4@rilg lnlhct@kphahMCeutlcal s

carrier or igtsly, pefore ni.ca S of t he present
i nvention i g Bde :9{1% ’Mﬂ%&ﬁsﬁ"p@fp‘ﬁ O?YKe op {:\f&ﬁ pié ectal Iy or

par elix er al doyage. ﬁﬁ|th _&eﬁpﬁiﬁoeﬁetct aaw ﬁmll b abtaumilnmmtslyastweﬂn uhincl ude
: ata t

- conpr esseciopag may b granules. In
such soli " 0:4181€) : srq%roﬁiﬁl’ %6 t(]?J.tleV; B .” K ¥ ] UndS IS or
are, adm xgstaiiMat t—.,:« owee{,stw&gaeog hesibd loyédadeséndsn Car bonate
pot atso staiperhrhe |ﬂmaa@ndeﬁectmhemottglof @dm:iumtms ‘nrpbsﬂncns may
al so.conpr "%Elt-l s . n ractlce addltlo S es other than -
inert dil nEt;adﬁmgm, nPh ;témo w&wﬁﬁ{}ﬁ Stearate. Liquid
conposi ti Qﬁt&v r&r&:ktﬁa-anﬁtﬁmc admihik cOrthatbfi6on. and the _ _
pharlﬂaceutmeﬁ%;gym@' in dgmales muh&emm@elﬁpmyamﬁp@dms 9rups 50
and el ixi el B 3o il yent diBdhepart, such as

- Lo s%ﬁ""é %ts:t:aatt my

wat er and doeslhte ¢ . % ey et 0.

- al sogéonprm anndhmemmmmﬁzf uagehts and
sweeteni n - FFF‘ﬂ'g' corrrnfoS| tions
accor di ng Q- mgﬁf%& 'dﬂ‘fsg?t 1” Fso‘ﬁc" ,fe al so -i ncl ude
capsul es or.-absorbabl e materl ahxammzam gel atl n cont al ni ng one or nore of
55 the actwé@%bsr!emm rdissafived|iid uent s of
exci p ent £ 184 sW‘?‘th“qg‘,ed o ;g‘_&mﬁg‘ﬂarﬂos"ﬁi%uxﬁ"% cl ud® pessari es

- iy Sieve, -
formul ate m&%vmdﬁq &g@ﬁi&m {ﬁr’%ﬁgof the active

.- conpounds. hiwird ol O IBAAIS pdlatio napshler tor giod aipsukdréhdhl htiging @0 Jgief ude . .

- -suppgsi t oAbésdingthyhmaest 234didehydOPGE; ‘Eierayl R@er WikdhVdfer) Gl agpdhecont ai ni ng one
or note oﬁ%ﬂ%“é&%ﬁﬁéﬂfe&&)m “Aerosil” s a. registesd) 'Igiieﬂé:igtgl ons..acca¥ding to
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' 7. Cyclodextrin clathrates of a prostaglandin analogue or methyl ester thereof
50 claimed in any one of claims 3 o 6. 50
8. Process for the preparation of prostaglandin analogues of the general formula
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30 (wherein the various symbols and #\» are as defined in claim 8 and the depicted 30
double bond is frens) with a compound of the general formula —_
R,
.~ _ .
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5 the general formula:-
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claims 8 to 19. 21. Pharnmaceutical conpositions which conprise, as active
i ngredient, at |east one prostaglandin anal ogue as clained in claiml1, 2, 3

prostaglandln analogue or met hyl ester thereof, 40 or a non-toxic salt
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