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nonen-- 15 . ot umsnijmumsnfgt:tm@smggoupl ng 1ies beh| nd t he general
pl ane of the ringgyx®em 15 i:e.. that the-grouping i-s in’
a- confi gur atmmdnvmmmhsmm&sm@mgmnl]HAMe ‘that. the gr oup| ng lies
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glandin E[err] (PGE[err]) are charac{eflazecqo by the followng structures V
and VI. [err] respectively. The" 1S of PGF[err] and P@E[err] as
rrenbers of the Pderr] group, po A _
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- ] sypsti tuents on the
alidyclic ring. For ex I '
this specification depxt®pa Q-mrgmowﬂawpe ‘Wi th generally accepted.rules of
in front of the gener MIYAKE and TARANORKQKADA i .e. .that the grouping is in
cha;r(s) at t ached(iy 't hwe, SONGNBHARMACEUITICATS ©0. LD, a4 i Japuidsé Body Ng. Thus
trans- [err]). ForProsagiapdins arqyerwtiveg lobiprostancifcid which (bR tollowing fommalapr ost a-

- Various types. of protaglandms are known, the types dependmg inter alza on the- :
10 - structure and substituents on the alicyclic ring. For example, the alicylic nngs of 10
prostaglandms F(PGF), E(PGE), and A(PGA) have the structures: S '

é&i

II'- ' I ' IV

reepectlvely “The dotted lines in the foregomg formulae and in other formulae through-_
' out this specification denote, in accordance with generally accepted’ rules of nomen- :

- 15 - clature, that the attached grouping lies behind the general plane of the ring system, 15
' © -ie. that the grouping is in a-configuration, the thickened lines ~wy déncte that the
- grouping lies in front of the general plane of the system, i.e. thatthegroupmglsm
B-configuration, and the wavy line ~w~ mdncates that the grouping is in «- or B-

configuration. '

20 Such compounds are sub-classlﬁed acoordmg to the - position of double bond(s) 20
in the side chain(s) attached to the 8- and 12-positions of the alicyclic ring. Thus
PG, compounds have a trams-double bond between C,;—C,.(frans-A'*) and PG.
compounds have a cis-double bond between C,—C and a ¢rans-double bond between




5 correspond to those of fornulae V and VI respectively with a

ci s-doubl e bond between 5 the carbon atons in positions 5 and 6. Conpounds
inwhich the double baond hetween the carbon-atons in-poesitions 13 and 14
of menbers of the Perr] group is replaced by ethyl ene are known as

di hydr o- prost agl andi ns, e.g. di hydro-prostaglandin-F[err]

(di hydro-PGF[err]) and di hydro-prostagl andi n-E, (dihydro-PGE[err]).

Mor eover, when one or nore methyl ene groups are ellntnated fromthe
alipgsg%c 10 group attached to the 1 R&OSItIOH of the alicyclic rlng\Uf \

t he t &gl and| ns__the conpounds. ddal in accordance with theZysual
rul es or gaj 1, F&Seﬁﬂl, pdi (KGR Chod iR~ MOT € t han
one net hylene SQFBC%L{?@J& epl;t hgsu-mureg%‘i"mdm.d by di-, - tri-

etc. before t pref¢nx nor' . . Prosg agl and| ns. are: generally

known to possess phakd oS I. propertles f <a=rrp|e t hey Stl rrul ate
snoot h nmuscl-e,  have potenS| ve, diuretic, br ho i l'ating .and = - —
antili poI ytie act|V| NéY, Mad al so inhi bi t bl ooth¥p¥ a¥ef et - aggr egat i on: .and
gastric acid- secretld‘n #nd are, accordingly, uSef.ed in the treat rrent*?ff“
hyperten5| on, thronb051 sV asthma and gastrointestindl ulcers, in the.

i nducti on :of " |raixQiielyATde athRfutes @f PIGE,.Dind RGE)S as2@embers of theo R Mmral s,

t he preventlorcomoatitoehqso@dbtembsﬁ’gnd Fr¢spasively \%‘Q tg. betyesn, . 58’ are
fat-soluble s %ﬁ%@f bl 1 - %‘ 1L ra&mvarlous %
ti ssues of ani rbkdpRAdE] &l : in-Fi.ng body Pr
exanpl e, PCEs. (amyhml.hmanhadro-pm'j‘g:ndm-ﬁg(dllearbé’ﬁﬂx)@n gastrl C. aC| d 0 o
secretige. and erpg impre el ﬁ'émf“;"@ N%% Yastri% v
ul cers. They &’gg a‘x‘?‘@ Qoﬂ; S D rdancy B of ofgﬁf gaat@gl d i nduced"

by- epi nephri ne, tw Qynerﬁdﬂ&ﬁ xﬁ&l@ froupOis elmiharal ten. of free

-

fatty acid md*nhb@dkmdimtddburd;—,tractcmeﬁ g pyefix gt ul. . n the pr.ev ntlonlsof
arteriosiél eroms%ﬂﬁ}ﬁ r"Fel “ ‘?ﬁg’&ﬂﬁ:’d& %W@%el et”” -
aggregation a RS p is. PGEs and
PGFs have a Stgedidiion, a&ga@&ﬁiﬁg& Mulsmtﬁeamcdfeaypumhsiomammms,t he ..

i nt estinal peras&tnahlsi gastmtlttesseal igdjiction of labg h‘t’ﬁ"ntlhme utic djt il ty'
3055, t Ee

oh post 7(9perat H"%ﬁ&"gt‘g R ‘m- s and PGF
may be used as olubie subs GeSrete B8 pfd &%&ﬁﬁﬂﬁﬁhﬁg |r§t° and second" _
trinesters; in tmaﬁﬁﬁle,lmmuﬁd P Raveosn ioifibiGrgeefierk acmaacuhmtetms or-al -

contiFacept i vesndawn aseordi b‘r

lim the d’é‘%‘ls ihibite apmal s.
PGEs and®PGAs. Wp%gﬁ% ?ﬁﬁwm ﬁmyl&mﬁ%g%’? @he usetul for
| Mprovement i ne r&sis Jand hyperllp‘étﬂllh BGElnﬁhiBﬁsOMEﬂﬁhétadggrdQﬁmuhﬂr di sease _

because t hey idorreaase mhexronénse@danlrevaitsabdmbMVPGEsasdéf esrattﬂ'so usef ul

t he treatnent } g ¢4 P8 t STEO! o as e| r .30 '
br onchod? at| g&“ma f&ﬁf ) ﬂgte@ sécsmest i gations

- have been Car{rinﬁ ﬂtenp&fm SoﬁQMBﬂacbn‘ii emda!: ol tevaeEpyeucts
possessi ng t hebepduser éﬂ)ﬁ tssmlafmame!s ES and PGAﬁa'FYfr al" .
prost agl gndi ns ‘l“t s?—gi;‘:}‘es E £1 gﬁﬂﬁﬁd degsee

40 has now bee mbﬁ&e Bonilitlén lin G4tietd bethusé end of the

ali phatic gr ounzetlrbﬂairoﬁdﬂaﬁnga duivigy. 12- 05| t i on of the all cycl ic ring :

pr ost agl andi ns ng ﬂleEEEl%rdF ﬂla té‘h ‘E’l tut ed
phenoxy pheﬁﬁw gﬂ‘t‘ rﬁfgs et weal t he
carbon at’ons | that B $epla e.ﬁmea u@ug: pFli’chﬁ:teﬁd oﬂﬁe ahphatmgl andi ns and
optional |y repgop liged, toetheaz-lpaiﬁpn f dapliéy @G@@%fmmﬁ@dm FphHi pnd- - 45

=
group attachedAs by ame Sbstityied Pb‘tmﬁ' E%I:amns o}‘;"%y’ @_ydroxyrreth)él

(-CH err - ofou : # analggues
are obt 61%4%)6_?1 aéé&éﬁ S ehlg nﬁcaicmgir&&pblmﬂm eﬂiye naturaI
prost agl andi ns(-a-n‘.HzQH)e orlawlmdnm lsgvﬁp,tmm prostagla talla@sue. .

| nprovenent, f
activitysgr a

it Abish o ﬁgﬁ% aglproperties of the apiyeal prost gth of
' :E. _ f vme 1, “’tl‘ij,,,m-:.tga‘j'igﬂ’%‘@ﬁ% ve%l on 50
presoit i des: maaévogmmglaodm hﬁwg@e Rer al
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3 1,521, 747
3 (wherein A represents a grouping of formula IV as indicated hereinbefore

of a grouping of the formula:- [err] VLA VIIIB B
represents af oxygen or sul phur atom Rierr] and Rlerr]2, which may be tne
sanme or 5 different, each represent a hydrogen or hal ogen atom
trifluororethyl grOup,- or a . 5 straight- or branched-chain alkyl or

al koxy’x_g-roup containing from 1'to 4 carbon:atonms, and R represents a @é
group of " tkh forrrulakCOOQ[err] in which. Rlerr] represents a hydrogen m
or a strai-6t hed-chain al khS2h74up contdining from1 to 13 carbon

atom.oragromﬂA l@fsg), I Lr rr] TN _whi i Rer T
represents a hmge#tggommeniagﬁg '%;%Féﬁ‘]"gf l??a% Ih"g’f”éﬁ?;e@ént ai ni ng
from2 to 5 carbon atons) and cycl odextrin 10 clathrates of such

prost agl andi n."anal ogues. and,, en Rlerr] in-the ggroup -COOR[err] represents
a hydregen atom non- t oxi-c .g.. sodi un) saks thereof. It-is to be
underéﬁ.ﬁ%d that i n general forNgnl a VI -%nd for ¥

ae subsequently appeari ng
in this specrfrcatron t he doubdee: bonds depi cted §,n posrtrons Jerr]-derr],
Cerr]-ferr] and.15 - C asfa- Clerr] are tr ci's -and trans
respectivel y Pr ef erabl y A represent.s a-groupi ﬁgﬁBf 15 formula VII1A, _-
preferabl;g %&F@?@?Pf a‘ﬁyggkyqiiphmtm rafdekabéh;eh%eryg]thgg%e,eents a

hydrjpgen- at om smﬁ%{%ﬁzmm 8oy a@p ﬁtmgmmthylrgrmipj o hne atpmor
a tr; fl uoro- rmtohxy,langROzUﬁ-esexME £ @I@Wm@gen at om or
B

a sfraight- or I Premi-or@hmxght-a&rl@fdnclﬁa-aﬁﬁ d::': }r?p se'%“c‘}gbon at ons,
advant agggusly g °f thezf@rmula -—CHME, uervhibi fn sents a
hydr ogen at om am age, q}j;cg rbdregpms)enhcya ektﬁnfOI‘m.d ae
VI, VITIA and rigreschis mnhyurage,, g1 nglpﬁf, . mmif’ glletasﬂm ORY t he carbon
atomin a- conf Pgheudersseed engmaslefotmdiH HQ&mhﬁe Bl 3;8) Ball -
conmpoundgsof g@ln__ﬁa”l"mﬂ'ﬁﬁ?tﬁﬁatﬁf Plelhqndshbplttnmmpaiuonsfomapt §§1ant i omeric
form or m xt ufofful Vnue%’éfer é fePfeseDh@ gr@pmgrbt formm .
consi sting of kudeeeemodtans prefrablyi R4 p,@ssmp Hy C[%% Py & i ric 25
form As will gain% elmfer!lﬂy Rhosesemk i | hydroge hﬁto{fn aStrhi htf jounds
deprsct ed20n gepierk “’W‘F Ih“av"ecashonlamtadwntag@u@eﬂwemﬂ up. Chl rality,
these. three Ceintfoﬁﬁﬂa@fv vn@{al 37‘%% by, thie & XNWI’SFI@P“:IG* bon 28t ons
of . group A |d@Fh°thedna®n&u a‘ﬁ EAPUne etarlpdctarthon at oin

whi ch has att g‘

chiralitys occqge,&;g, 27 mixtures ewrebly choe pyrtigilalyps on t he.
carbon atons ifermpositl ons F migEes of pagursliapdyity esantimericof f @smul a

VIIILA) or a hydréxgmrbg?pmr 10 Hodei medlln te- e, & pbiags dﬁ,ﬁls t hat -of

p{?sig % ouqn all Sopdunds Wf Lhi8GI formafy ANt T €5 Of

formula VI11B at legst jthred oetmyesloeaﬁtmuyaamge&hga@ to the
exi stencd® of ia&D ‘igﬁ s ;:on ato tae al for mul a
VIl all have stnoks ﬁahiamyr Qo o sa ‘es 9§greswa$ fugther ached0t o t he
ring carbon a ﬁtqmsmeosrws&andns (i eménlti: él Eﬁﬁxﬁ%’ lé‘ifans with
respect to ea ?{ T (fEPE‘HP whin| the sugmrtmof fogpnevaisy, aneul a VI 1, and
m xt ur-es’st her @efcomjk 1}, s’ °gﬁ'ha 3y famnt How«her, ring carbon
atons in posi Fhamnstt%hedrtdtﬁle&mgrtaxb atbrhstil he suc a e a hyroxy

group as depi g’@ pect tg, Hactlrvdleﬂ&cmgly, am xsadh&s Dg é‘raleaﬂxﬁx'la ofed within the

scope of genep osf,‘&ggg 12 é@lij?maptgdtmthanﬁgaatudﬁetoﬁi the present
i nvent i 4, tha tperlm;poag.b to% ”“"*uii’?ﬁ%% depigted vvhe [ n B

repr esents an OxAagerding toarfeamet dR theCpreses Giverti "" :gfwl of '
Hashs herr nbefore

arr] is as Pgﬂ% ﬁ:ﬁ'{elnrﬂeapremdalt bwgeotatmrana 3
deiJ ned, i.e. hﬁdﬂﬁ&&@ﬁdﬁe@fe °§'§? Ihe[@lmer]syn@bmeteasn t he vari ous
oIs are as herernbefore |ned red by the process which
corrprl sts hydr ol yzr ng a cycl ope[ 3vatrve of the. gener al fornmul a: -
[err] T
%\ vIA 45

(wherem the vanous symbols are as herembefore defined |
. are prepared b
which comprises hydrolyzmg a cyclopentane denvanve o% the gengrarf for¥n$: Eoeess

.z'w )
‘coor?
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4 (wherein Z represents [err] or C=O R err] represents a

2- tetrahydrof uranyl group—a—t-ethoxyethyl group—or a 2- tetrahydropyranyl
group unsubstituted or substituted by at |east one al kyl group, 5 -

Rlerr] represents a hydrogen . atom a 2-tetrahydrofuranyl group, a .

| - et hoyethyl group 5 or a. 2- t et rahydr opyranyl group unsubstituted or,

substituted by at |east one al kyl group,. and. the other synbols are as ;|
her e@f ore defined) to convert to a hydroxy group the. group OQ[err] a\f‘\/d

when rr4d is a 2-tetrahydrof urany®S53741- et hoxyet hyl group, or a

2-tet ydropygm winsubstituted or substituted by at |east one .

al kyl group, 1 the group ORferr], .40 obtai n a PGF or PCGE conpound -of

t he general “fornul a: - - 10 [e’w (wher ei n..t he vari ous syrrbols are
as herei nbefore defined o [=% known per
se the PGE al I%%z%b an ?’gﬁﬁﬁ&y%‘iﬁm&% represents
C=0) to-that oOR® &oﬁypmgmchtonﬁy z-teealiydrbmianmrgi'wplen ﬂ:&hoxyethyl peB ;ie,tas

used in this speerzf- msufis °éf‘t¥r%§ lepstoepe
described in t he o3 2)w sk err] (when
gmpamﬁme

Rlerr] . is. Othe aozt"ﬁe wra&o angegmwl fornula

| X (prefddabl ythelgﬁinpWWWQPGFREPGEWMI)MW—COHVHtedot o
hydroxy groups by mld hydrolysis y ; agueous solution of 20 . - an %

organic acid, e.g. acetic acid, lwut e aqueous inorganic acid, e.
hydr o. 20 chI oric-acid, advant age e presence of. Worganr [o -
sol vent- m sci ble with- vvater . etrah /dEbf uran or an ‘al kanol- cont ai ni ng~

from1l to 4 ca(mmnadmk& lsmatdsanmhhefomﬁm!),dmh q‘sw,@?em%t% be carried
out at a tenpe rf%! % :E oj‘“%&’“r“ ﬁ:@bg ly at.a -
temper at yge beﬁ@% medm i AAUE Y RIS el R m e of
hydrochl oric uran -or met hanol ar-a mxture of .

oy euhy@egeefatqnﬁrmra VIIB rray
be purified by ) ; ,an_ ure may;
when the ogt art g &ldl 8. dedui adghedlh % d, €. rn;@,u.nds weat h the
OR[err] group 't:hiork-mm15d agrageously On the) pfeence] of aanelgdnier o entomic@uwan ions, | ead__r :

to a scparat | oy cgtenivinims o shess awuays fon | ! ante 2o - hycl oxy

i somers of for o 30 The: PGE
g ref bel 450. th d -mixture,
né&&m Rid if e omerias ’;na,%‘éa“f'mne,ewerte».nm

conmpoundgsof ge,g,e,r' xtuike
t he corresponduwgcsﬁ@A errehy eﬁ@mduMMhdaWIBmmbepmﬁndA

pogr N
represents a g Y)@P‘H&fmm Ma;mk o?mdds mmgg%raé:@ @%ﬁ;‘;ﬁ“%ehydr ation

acetic acid, watefhe Mt@rﬂl‘g@‘oﬁw&mﬁ“ lsmr

usi ng in aqueou nﬁmd,l&_l a hi gher

concent r &0i on xy:som&hﬁtforﬁmphrmed for hydr ol ys| ng the groups ¥;err]

and OR[err] (vvhen comsoue@smfrmmramh VIIBEZ =) ow bof conpounds
of general for \,ﬁ'é:g b‘&"“‘f‘g&%d and '
heating at a t thiléi rol ysis and

dehydr ati3sn und\mteﬁ d(fordqdﬁ]yﬁng)ﬁmgﬁfips DR qviendR*s othacdamy be35 - .

effected on co%?ﬁa; @ﬁﬁ%&WWs C=0 and -
t he 40 L gRtice directly
PGA conpounds mnmpmmﬁ zamgfeehtﬁsgigc;i dermula V).

Conpounds#of gerher armbbls)ramjsauet‘ehbe&,re ddriefdemp g rlgi-ectlseBGAs:smp@nmbfal ky{‘0 gr oup

con- taining. frf thb( epresent's, G=0
R L P, ol V08, Ty &%ﬁﬁgﬁ&rﬁﬁ‘mfa Vs
i.e. Rs represesitd ofgeneral&irﬁﬁlh VITLB, .¢. R irgpRodints M Hyllrogea k er ' S yeast
[cf. C J.45Gih e:ronar t@ammrh b@rqemeassw C.J.oSfh et dl, J. M@rmete §ot094)]. 4 .
Conpounds of g !g l; e ents [err] and the ot her /;_
synbol s are as here or %%nﬁl\éwdﬁ wm‘.’ '%%ﬁﬁds of the general 50 o
formul a; - \
. 4

:nd the other symbols are as herembefore deﬁned, 1e oompounds of the general

50 C

IXA




[err] | XA 5

1,521, 747 5 (wherein the various synbol s
are as hereinbefore defined) may be prepared-h i i
reacting asconpound of the general fornula:- [err]

X (wherein the various synbols are as hereinbefore deflned) with a
conmpound; of the 5 - . general fornula:- [err] '
Xl (pherein Rlerr] and Rerr] each represenfs-an al kyl group cont ai ni gll
from™*-to 6 carbon atoms of a cycloal kyl group containing from3 to 6
carben at®nms) to obtaln a_Lithium e&6874Enolate of the general forula:-

[err] (whereip S | s, ar. er i nbefore. defined), reacting
the 1ithium rwm 8 ek %%as}im@& é‘eﬁi gﬁa" ebtpl':[e”]seBr in
which [err] represents the phenyl radi cal ) or drphenyldlselenlde or a '

di al kyl - or di phenyl -di sul phi de of‘"’t he formul-a (Rlerr] SSRlerr], wherein
the s;g\nt;ols .Rl-err]. -both represe@z?%yps cont ai ni ng froml to 4 15
car bq)‘ tonms or phenyl radical s v t he resul ting Xnternedi ate to
obtainh.a 15 conpound of the genegal & or rrukza - Jerr] o Xl II
(wherei nQ repr esent ‘\EQQJH rf].is. as hereinbefore defi ned,

a.group SR e °B’nsr'yk§f%f"F]“ P%‘"‘?K’f Bredd, Hth pecompauichefhe and the

ot.her synbol s%are as herein-. bef ore defined), treating the _
resul ting conpound with hydrogen Be\om dé or sodium 20 periodate, and
decorrp05| ng the resulting compound ORLf he general fornula: xilerr]

XI'V (wherein the various synbols aré as hereinbefore defined) to convert
the grouping.ferr]-25° = “attBched to the 8- position of the

cycl opent ane (whtginl RY ahdl RO feprefehts Gh Qi gighp containiRfrh Al @iecallo@r 1] is as’
herei nbef or e m% oalkyBgroup contammgfrom3t06carbonatoms) to obtain a. lithium 1,521, 747
6 The reacti off*H of the ﬂ?P’égT‘andl n conpound of general. forrrul a X and
the lithiated amine or gereral f ok
sol vent nedi um for exanple,/when L) tepreder e an’ al kyl group, by

addi ng dropwi se a sol uti on .'---ro el an'd’i‘%"e*s"ter of forgmla X in
tetrahydPofuran'to a sol uti @ s an neof 5. ‘formila Xl in 10
tet“rahydrofuran at a Iowtenqeroaltwyre“ e.g. -78['err]_C., or, when Rlerr] in
.5 general for mul a X repr esen;GSnamEtyd;egge,a atom in tetrahydrofuran in. the
presence. of hexaret hyl phosphot &ffftt¢™at ‘O[err]C.,- the ratio of .the nol ecul ar
equi val ent s O{ wheR®: th€ PR UREROIs e isQfefEHnbao&(d&ﬂedK' reh&lné i€ 1ifR@Lldepn M Xt ure

bei ng sui‘tabl wohd; mﬂrtmbeﬁsdeuam aromida (lletﬂﬁeﬂfﬁneﬂﬁdhrﬂ répreshatelle phenyl or mul a Xl L
In the case hepyidiseld %h@kyl- or diphenyl-djsulphidecofyth ulas react ant,

af t er cq | et %: 01 mmwg "G{wllon o the
I'S°Stirre e sane errperalture for

am ne so tIO&mPBmofeﬁ
about 30 minutes to obtain a solu on of, the l'ithium ester- enol ate of

formula XlIl. I'n the case where a %dl n acid is enployed as reactant
(Rl represents’a hydrogen aton)_ ,%gac om mxture i's fltI rred at room

nula Xl is carried out in an organitc

tenperature for about 30 15° ° btain a sotution of ‘the Iithium
ester enolate of formula XII. . 15 s¥he reaction between the 1ithium
ester enol at e aferef,0f Teirentd hagesss aéﬁér&rteméldeﬁree, 34 grou

di phenyl di sel (&Imdﬁn%@rllﬁkdhﬁs mbm&me Aefipdde M| thelothed lsylibiold @re ass;e:ﬁhef er abl y

before defined), treating the resultmg ‘compound with hydrogen peroxide or sodium
pmodane, and decomposmg the resulting oompound of the general formula —

X1V

&

(vrherein the varimxé--éymboié are é.-s' hereinbefore de_ﬁn_é_d) to c@hve!_t the grduping
'25 ~ attached to the é-pesition of the cyclopentane ring to a _tfans-A’-greuping' : © 25

T T e
‘wherein R? is as hereinbefore defined. '



carried out in tetrahydrofuran,. hexanethyl phosphoram de, diethyl ether,
n- pentane or n-hexane or a mxture of two or nore of them tetrahydrofuran
bei-rg—t-he—preter+ed20———sol vent pedium. at a | ow tenperature when
Rlerr] in fornmula XlI|I represents -an al kyl 20 group, e.g. -78[eer]C,
or, when Rlerr] in formula XiI represents a hydrogen atom at O[err]C.
Thus, to the lithiumester enolate sol ution obtained as, described aboye
there is added a solution in etrahydrofuran of- benzenesel enenyl bromni dg;

di ph di sel eni de or a dialkyl-" or diphenyl di sul phi de the t enper at ur e\gf
the t snl?uf i nnq hei ng.25 - 7Rl§§ 522[4?‘ or Olerr]C BCCDLdI ng. tq :
whet he

an.ester. %%&%&%@A@Mﬁp&ﬂ@ﬁﬁ&ﬂy@ﬂ&mw he -
react ant | The rliglsigred mnm:n(geumi forgula f 3INis St _ sglvent mediugh,or mul a XII -

s an akkyl o:‘n}‘_‘ ple,_when R® g @) By iping, P@%I’e‘ﬁ %‘tﬁ mpound i s
the reactgnt orpiig % pot ‘:gﬂl'i’) tant, gnd
RETRR R el T o %m% iy necu‘ia“f“ w‘%u"'““f“m"es .
en err 0 iag re molecilar aquielpotgiof theom = -
t enper at ur e ‘f ore ey .r-"@ﬁf"?‘ﬂ"n’&t‘ %F‘Fﬁ‘i“‘%w{‘“&nb%m%“é P g T
30 SnEl | fMOUNtegsy i % Rl e o e

soluti on’ of t hesolufichltb. rsaﬁﬁoa,ghaﬂﬁhuﬁhmﬁﬁ:&rxmﬁreahethé amd yahiperhtye it, .the -
product of for nfat: °“t)G0I¢m4t@ Ogvpftlhe Iesta'@emlﬁ@effomﬂa Xiesi red, the
internmedi ate e o’ Zipwp o e A :letémrffp sents 35 &
an al kyl . 181 OUD MidkrtedD@ ob \4‘,9‘5;, b . df Qhe QS S48 34 e xaf. gener al formsul a

X, 35 i.e. Tieat onrmpieaseﬂtlkhmm leytélr anojexe oatmmxla babkepsi s under -
al kali ne condi t% ‘ &il phetiyldise ?nsde(%a leos diphes dﬁhﬁ&ﬁ‘%‘@ condi t'i ons
may. be effect eo‘;_ % : i . sodi umor
pot assi urmp hydr Qpénd n [ ' ' fepyeit mkﬂCI bl eo

or gani ¢ sol ventgrmxyq gteﬂsmb%w wlieurmrun(fprmala mllquménmca)mydx@ atom, ‘att ai ni ng
from1l to 4 car \ng

olats soluuon obmmed as described above there is
46 When the b o%%i @ﬁﬁtﬁﬁm e el S csencs

Se[err], Iserr] besmoﬁmme&o&uﬁbafﬁxe&eﬂﬁfdsee& acidhﬁfqahﬂdmt, résgectivel@,n t r 28t ed
with 5to 7 nol B (FHRG W’dé@%&ﬁﬂ)@ure of
et hyl acetate aﬁ

“gg‘;gg;ge @’SF R of 3. Q. ¢
:bel ow, or w VRY i Férimule XI5 gdaer i odat e |n_

the ‘preeseéfice ofatan) a\manm _ nytes. A&mﬂmharmitorandplwat er, ¥t a
terrpeF‘-at ure bel *‘-;: pyst of ©sa gy ebbw ”2‘@ S’lutl%“f orm a >
A o " _, ' H stirring
of ‘the reaction’ mmw&a ':mrﬁ:ﬂm@s@&w@mm&&mmhvinereﬁﬁvﬁpfr@amone hour. -
results i35 decompaiigl Brommi' beh@vwdpomw@m dcids 0§ gdneralr fo: Kilagl and¥n

anal ogue of geniér & repgesents ‘hquw Py Avdrplysisc ypder. gikatiy 15 “fromthe
reaction medi UE&%&W oy asodlum o ngéh »: “bef ca aﬁ{e'glﬁege purified -
by col um chr ongragioa Bld:&g@&lsolvaﬂgetg tetrshygrbfocthl of arDilkdnélrconsl a- X111 1S

a conpount® V\,herfemg@mé ol, R[er bei ng as her ei nbef or 40

t(a4 ms e
defined, the pr 9‘%; E &%@&g 0 éﬁgj peri odate .
in the sane vvay;rsl as -@‘Eﬁb q’%ﬁ Qd.ypm el @ 55

X1 1 wherein. Q hyérofifd ﬁlet omu:'orrmoww o:fwgeuencﬁdcu!_iror mula XV

wherein 45 Q |§!. p r PTESEREE. 19§ 29 ablydef i nfd,
whi ch can be sejjed “%l T per se.

When the conpougigid of laBa REBerMhe b 162 r radisal kyl'thio
group -S err] mvﬂeeqmsmoﬁt[oérthe]comepméstentt&maﬁ-md dgranelgueohgmmil ng fromlw
to 4 carbWn, 6oformula mﬁtvﬁ‘ﬁﬂﬁ &Yi“ﬁ‘h?‘%il“ﬂ‘eﬁe andthe -

rl:ﬁgs 5y ﬂt:maggal ca
Lot o <t ol e P RO G Lo o &yt of
cal ci um car bonan'eumatasameﬁmw Wﬁﬂﬁfpruﬁ%[leﬁe‘a]ndtm Ip}rﬁixdefdrr a periodvs
rangi ng from 5taodi@m peripdate int the of err]-

tagl alidi } weern Qs ap 1 ? ﬁg‘?x ""“3;!’? f |
prost agl il rsﬁ}&ggg%* e et f%?ﬁ%dé%?‘éﬁo SPUETR o oFhera

is 65 - di ssolwied thencompmhdmf foemnaaKW(israndevha-einIthsm#analmthstl rred,
pr ef er abl in tg;gup ﬁ’ represpnts an alkyl group containing from 1 to 4 carbon
1.521.-74 atoms, the compound is dissolved in toluene and the solution, stirred, preferably in the =~ . 60
’ ’ : presence of a-small amount of calcium. carbonate, at a température of 100°to 120°C.
for a period ranging from 5 to 24 hours to decompose the compound to a #rans-A*-
_ prostaglandin analogue of general formula IXA. When the compound of general
: formula XIV is one wherein Q repiesents the phenylthio group, the compound -is .
650 dissolved in carbon’ tetrachloride and the solution stirred, preferably in the presence 65




of A small anount of cal cium carbonate, at a tenperature of about 50C. .for
a period ranging fromS to 24 hours to deconpose the conpound to a
trans-A2-pr - eneral’ | XA. Cowpounds of
general fornula I X, wherein R5 and R6 each represent a2-5 .
tetrahydrofuranlyl group, a I-ethoxyethyl group or a 2- tetrahydropyranyl
group un- 5 substituted-or substituted by at |east one al kyl group az%j)

Z represents C=0 nmay be obt ai.ned: from conpounéis®of general formula IX,.
wher ei "R and R6 each. repres‘ent a 2- tetrahydrofuranyl group, a.
| - et hoxyet hy? group or, a 2- tetrahydr opjzlagll group unsubstituted or 7

substi t ut ed BY- aly | SRl Bl & Slliond oBHRa2"S i F ot S
C Co; from 5-to: 24 hours to decém ose thegftﬁgﬁE &%prgg-ovm per se
for the conversi gmdm‘anﬂogﬂydrgawyugfnﬁupmn the 9-positi on *of |

prost.agl andin conpotm Waﬁml Xf Uheren( éRS @eraprssemsfa & chr om C
acid sol uti Bn (€ i o Al g‘l'z ,ﬁﬁ%"ﬂ} phat &,
sul phurL—a Slobédle® brbm @ompbHa of geh heremR’andR" Fr'eptesent : .
met hod' er ei. nbef orzebemﬁmfu eyt gfoay, gﬁﬁp ‘eiNa Qftetahypisdppradyh padup

anal ogues - "15 of W&#or@mbwptl%wewlmp%msm the ‘series. of
reactions depicted schematically ‘bel ow i neScheme ‘A, “wherein RI." represents
a 2- tetram’ﬂrof uranyl group, a 1thoxyet h«)‘I group or a 2- tetrahydropranw
group wunsubstituted or substituted by at Feast one al kyl . gr oup,_and the

ot her synbol s ar §Y thedds, Ko o4 ¢ é° FEEion gl ng"y grop in the 9-position

gland an oxg gioup, for example by m&ns of a chromi
/R {-Q7N==Q/\ tion ’(L? obtam chtoﬁﬁi?n Br’mxxde, manganese sulp te, sulphu é
X b +s2 - 0 Cmdavﬁter) S~

/ 9O- - t- Co~~43t 3 ' The = lg(yre descnbed for the preparatxon of proetqglpgq!m analogues 15
| C) other than- a® may the series of reactionsy depicted

. - herem “' ' ts a 2-tetrahydrofuriyl group,
(FIWP\, R3 . . g 1-ethoxyel tetrah dropyranyl group unstubstituted or ubstituted
31=/ N~ooa * by .at least -atkyl e symibel¢ ire aghersivbefort dtfmeddf gener al

fornuta X, wWfierein-R and- ROeach represent -a 2-tetrahydrofuranyl group, a
| - et hoxyet hyl group or.a 2- ttrahydr opy Irgnqr oup unsubstituted or '
substituted by at Ieast one alkyl-. lepresenis.a strai ght- or
branched- chai n al kyl group al n Tl oM ¢ ; on. atons and the
other 25 . syrrbol.s are adyW '_r—‘.'ble e- prepared fromthe
correspondr ng aci.ds " 25 of™thé& gengal #or = 7\, XA 8 .. '
1, 52145747 W "“‘8’ (wher.ein.the various
synbol s are as her ei nbefore tefi ned) y esterﬁfl cation, for exanple by

reaction with (i) the appr "a-t—e/‘df‘sawalk ea.mp'em\elmseg di azo- . -
met hane ‘i n..an-inert sol vent - 'd' l\érrperature of from .
-10 to 25C., and preferably & ed (||) t ‘ate al cohol in the
presence of20di cyclo- 5 - (m,,bsé&'yl afbodi | i detv&xs; ensr ng agent; or g

(iii) the appropriate al colfEEBE,pwing the 5 forrratlon of a mxed acid
anhydrrde by adding a tertiary anmi-he and thep a pival oyl '

R

;__) . . 1
<P @f-
(IXB)\ / (vnn)

\='/\/\coon

@

< _ o _ (vns)

The starnng matenals of general formula X, ‘wherein’ R’ and R® each represmt _
Z-Uettahydrofutanyl group, a 1l-ethoxyethyl group or a 2-tetrahydropyranyl group .
unsubstituted or substituted by at least one alkyl group, R® represents a straight- or
: branched-chain alkyl group containing from 1 to 12 carbon atoms and the other -
© 25 °  symbols are as hereinbefore deﬁned may be prepared from the corresponding acids 25

of the general formula:—



hal i de or an. aryl sul phonyl or al kyl sul phonyl halide (cf. our British
Patents Nos. 1 362 956 and 1 364125). Conpounds of general formula XA,
wherein the various synbols are as herein-_10 bef ore defined, may be
prepared by reacting a bicyclo-octane derivative of the general', 10
formula:- [err] (wherein the various synbols are -as her ei nbef or e defi ned)
wi t h- (4-carboybutyl i dene) - triphenyl phosphorane of the fornula -
[egﬁéP CH-(CH errr])[err]-COOH (wherein O is-as 15 - hereinbefore-

detffed). The reaction between the bicyclo-octane of general fornul a%/ 15
4- @ar boxybutyl i dene) tri phienyllgR®@hor ane [ obt ai ned by t he remction-of

sodi um met hy ul nyl et h 11 de W th. 4-carbox butyl )trl nenyl phosphoni um
br oni de]" QE i)'tmr fore A

Qfor effecting
t he thlg Enoihmatgolveh etherS QY. ¥ Gdndperature ; ﬁperature The
reaction is zpre.f srdagrtfon klﬁ.n?q.egji)aﬂe- appropriam,liloohdil inlicherepirdaginbe aﬂd:qyéwm de because
t he . phds phorhsEcagbediinids g opndensipg, agenteon (il Mmmtealc fP'hW@g e sol Yents,

.g. tetranyQpity e mgt o soycoge b i@?%“ﬁﬁ'ﬁ% Regormed .

st er eospeci f1 33l Q/anurls' sYWttig reactlon or etter perfor mance” of
the Wtitig reac@mmwmmmmmmmm vedpus syaibeln ke ao hertilre phoaphorane
compoutfd ar befor e PERRTPA BoTercting a ?‘W@%FE’Q@F’U&WGP&%Mt ant The
reaction is gener—'lly effected 25 . at a t enperature of :
10[err]-40[err]C., preferably atp—z-f’BO[err]C and is usually: corrpl ete .
25 after 30 mnutes to four houps., 'Iaboratory tenperature. The acid - .
product of fornula XA may be e od-frosh the reactionXMi xture by '
conventi onal procedures and furth 1"’8(9 by cel umm chromat ogr aphy on
silica gel. Oorrpounds of general - fornula: XV, . wherel n the group OR[err] is

in a-configu
pareglsfrom
ctane [E. J.

define [her
. : 'o
Ibﬁtﬁ mandbrodudd 82, 397 (1970)

2- oxa- 3- 0x0-
d F h Paiedou R8SUOm134673)] . b
(he segjes dF s @&%ﬁ‘.&éﬁmﬁm ‘e;mmf{es&ﬁ%e A

Cor ey et al methiy
[err in other solvents, e.g. tetra drofuran, and becaﬁﬁ a(c)@&el)ble bond mbst be fofided L

9 wher ein R[mqpem eseﬂh@ :Wlara tha et@owe rmanoegy off the (Wittigt 0 4 car bon
atons, Ac r ;ﬁ’gd‘ IE‘P{?I‘“ %ﬂﬂ"“%gfvarl ous ot her
synbol gsare 4 chfpleROUNd 26f

general- formﬂeﬁs umrblﬂouah 1dproduob @mr al formula

XVI1 is pref yybee DGWFH“PF}PHM“W end 5 inert

organi c sol Conr OF E&?xayg, gon and addi ng
after

the diadkyl @aas icte® Sillotntudy SOEPO -
derivati ve oKVAhemaji bd dneyl-7hmti-a@agy-debigilo-h t he corrpound

of general b J 9§60 and ld45[err]C f or
one toct e Thiti %%i?y “E?imsmﬂn = %ﬁ( orf o al

formula XVIII- stereosel ectively. - ) ~10 "Conpounds of
general formula XI X may he prepar ed by by redu to a hydroxy group the oxo
group in the side chain. attlached to the bi € cljo octaine ring of a-com

pound of general formlg XVI,I L, Thk, 1 i's suitaply effected (1) with
excess sodi um bor ohydri i.p an al*céh : m 1 to 4 car bon

atons, e.g. net.hanol, 15 af"a | ow ; referably at
-30[err]C to-60[err]C(Mbr (2) W|th i nc bomhydrlde 15|naswtab|e
i nert organic solvent,- 0 hoxyet hangb. at- a tenperature of

-10[err]C to 10[err]C Te t thus obtfaipned is a mxture of isomers.
dn which the hydroxy grod nflgurat|on I f deggred .t he
i somer 3having the hydrox s

' {xva)



20 group in a-configuration nmay be separated fromthe isoner having
the hydroxy group in ,[err]-configuration by colum chronmat ography on
silica gel. The separated -isonmers 20-wmay-bhe utilised jn the procedures

herein described to give prost agl andi n anal ogues of general fornula VIT Tn
whi.ch the hydroxy group "in position 15 is in a- or configuration. Conmpounds .

of general formul-a® XX .y be prepared by hydrolysis under 25 al kal i ne
condi t\_ons of a conpound of general fornul a. XIX for exanple by neans ;
of anhydroug potassi um car bonate in nethanol . - Conpounds of general . fornyl.
XXl may be—prepared-froma conpound oﬂﬁ%bral formul a XX by reactlog :

a di hydropyran, whierkiy ARO frdpresifits O iyl er 1N arm rert—sotves

met hyl ene chl or mewlmpenmm{ ,an‘p@@ tm&gént 'e:
p- t ol uenesul pho ) ‘Jtlﬂ'symbdsm

Conpounds f ‘gesep m7f dawlb}cheadlkﬁlﬁh& daaté\ hydroxy
group.-the oxo gmp:r@ﬁlcaolﬁ-ﬁ cg
[err] C.

di i sobwtyl al umi .FH@& Rothat: lpetp tln % % &Qe{‘;l%n ﬂgg react, n,
. 2’ tentp ‘= of ot “Ml th‘i(_éb P ﬂili"%x%( y- g
a 35 - . 10 sol uttofd combouhd @mS

The di al kyl phosghgtial &

Fcokih E]{ﬁﬁ ot rie fige lznugamf ,
n- hexane, n-pent an@onumundﬁﬁf L e -sol u |on of a di a1 kyD
met hyl phosphonaf 'F"P ﬁeﬂulﬂdﬁoliahuhﬁched ‘ ? | s as’
her éi nbefore d mg ¢yeed bxpiacssfblsblaﬂécedQI) itﬂaﬁéél "

met hyl phobﬁphonattelovaiem g,f%h;% ‘l%’!‘g;/??g;% G%mlatbhsngadﬂtaﬁ@, dr opwi se

to the 40 40 ina smva!acunenmrmmtsur@t,aegsq,m x,riﬁ,,%p ithins berohydfidet he ééneral

for mul a: - [err] F‘bi‘hc Pr]’duamﬂh usRbbedined isd ehixdire DI w efi ned, and
Rlerr] re rese “°n rtbﬁsd,ald'iybnﬁtg%agmgﬁlggyom 1to 4

car bon atdns, eng-oomgtdaﬁ ré?S]]‘ﬂl‘]‘%1‘1{!|‘rﬂ!8rtht%atl!lydnstxstpcsmerat ure

bel ow: - 50[ err] @ay bey tﬂmdngtltermoce&ﬁe 20
-50[err]C. for :’Lﬁ%’m &I t“hehchsthe lhydmg ghmp ufgos i ‘:Q‘[l?]‘ ]C. to gl ve
the desired dialk f.ormul a XVI | . The- conpounds of
general 28r nul alka(kibloqumﬂnsgof s%i ‘Jﬂgh i} -undeget at e, nmay
be prepared by caphotiateSie m: FOT “ﬁ?‘ ¥ &4 n 0f25t he

bi cycl ooct ane™ Wéﬁ%“ﬁdﬁﬁllm be5&pﬁ&l from 2 K¥podiliSei N the

group err] eth&inrhn Bért 3ol % gﬁmm@wwmwsr&mﬁrﬁ are as
hergi nbef®re deﬁemsreatpftblmesalbhoﬁrc pI cefle © 0B (106 BrFseqop ofra | condpostiBg , Ut | i zi ng

known procedur cgad Eqninalal XV 1hdyche pRIpi B by e dc B2 6 s_depi c¥ed’
schemati cal I y ﬁ:ﬁ ;&“!l:tgffﬂﬁ@! foahddxxnw%adsag%d £ 3272,

1972): The dialkylphosphonates oz 1,551 Ta7 -

10 [err]35wher g{?g‘ru]utylétpiulgsno gene ”o ummmﬁﬁnﬁ?m | group, Ts
represents the &Pp”l“mftlldelkﬂtm;dpsqe 2

ﬁfﬁ%@j efo
defined. The various reactions.my be effected by nmethods nown per se.
Conmpounds of general formula XXVI1 5 o ™y be prepared by reacting
conpounds "of general f or mul a XXVI. -with jetraet hyl- 5 a :ngl[“ um formate or
t etraet hyl amTmoni um acet at e.. 1 desKR@@)zPaH{ acermic interne e of general
formul a Xl X x_be separat edbﬁtzy .colum chromat ography (cf. Tetrahedron
Letters,. 326QTEXORY inghereinbafaye titfited) SO Aimetti] group is
in. “a-cawfi gurg °5’ﬁ%$gn:ts A betowyrh 500 th? M os]:ﬁbﬁa%@ﬁ.zﬁ% grogp is in
[err]-configuration ese 1eot _cgmfﬂ““dggfrfé?aqﬂerﬂdpmdaa—XI gp
utilized in the procedures herei. nbef ore descri-bed to give prostagl andin .

anal ogues of general for fmul’a VI ,]ug]]qy\h t he hydroxy group attached to the
15- posrtlon car bon atom i s |n the de§| a- or [err]_ _co_xkuguratlon

‘\:.1.
: : (wherem R1 and R’ are as herembefo
re deﬁned ‘and-Rn o
group;dpr;effleema;!)ly containing  from 1 to 4 carbon toms, e.g. methyl or ethyl) '
s o shura: Sath:ugn;l::edmttﬂer: l;;low —f50 C., stirring the reaction_ lmmxre!;:elolwn' 45 )
_ dlalkyl phco:gl;mau; offgeneral formul;n)lé%llo - 18 hours #t 0°C: 1o give the desired |
ounds of general formula X ~ |
| mmze,r::go%ef thl'ed by met s wxi(;g e. g ethyl (3 tnﬂuoromethylphenoxy)- .
50 or the p;eparauon of the bi clooctane compound ' '
_ XV, wherein the group OR® js in. B-conﬁguranon and - thlz0 vanso:: %ﬁisformula L %0
[hereafter _d_eplcted in known

represents a Iower alk 1



Compounds of general formula X, wherein R3 represents a hydrogen atom or 15
a 'straight- or branched-chain al kyl group containing 1 to 4 carbon atons,
R . .15 represents a 2-tetrahydrnfnrnny! group, a | - et hoxyet hy| group or
a Z-tetrahydropyranyl group unsubstituted or substituted by at |east one

al kyl group, Rlerr] represents a hydrogen atom and the other symbols are
as herernbefore defined, i.e. conpounds of the general fornmula:- 20= ...
[err]: ' 20" (wherein Rlerr] represents a
hydr n atonror a straight- or branched-chain al kyl group contarning lto
4 carvon g ons and the other synbollg2b8 as herei nhefore: dgLLngd+r__ 11

1, 521, 74FTay—bE" prepared by the hxgég_ysrs ‘under al kal'i ne-conditions of a
conpound of the general. fornula - [err]} whéerejn R[err] represents an '
al kyl car bonyl group contar g fron12 to SPcﬁ#bon atomns,” 5° ‘Rerr]:.
represents a straight-. or. bBx group containing from1 to .4
carbon 5 atons; and the ==‘ore -defined. The
hydrol ysi s"under -al kal i ne, go. T &t *’7th (1) -an aqueous
sol ution of an alkali netal eng i ufi.or pOhﬁﬁSlu:: ‘hydr oxi de. or .
carbonate in the presence of a. wa&qr' i.scibl e solvent.'e_g tetrahydrofuran
or an al kanol cont ai ni ng, froanm?Q, _car.bon . atons - to 10 - give a
conpound of general forml a2 ”-erern R[erb epresents ‘& hydr ogen aton]
10 or (2) Wi th .anhydr ous pot TN & iln, an: “anhydr ous. alkanol .
containing froml to 4 ca 1y absol uyt e met hanol , -to grve N
a conpound of general- for X _ &1 V] ¥e P isent s an- aIkyI group
cont ai ni ng from1 to 4. carb%n 7of genggel fﬁrnula XXX may -be -
prepared froma conpound of thg”’- ; 15 general fornula. - Terr] -
(wherein the various synbols e as”her einbg pe defrned) by reductron to’
convert the 15-0x0 group tof hyd oXY - groupy: The reducti-on may-be carried

out by neans hereto- 20 . r exdppiepityi -oned & the redyction: of conpounds -
of general fornula XVII|I oA 520 "geNE a Xl X The product
of formula XXX thus obtai neé ur.e of®

i sésfier S n whi ch- the hydroxy
grioup at position 15 is in a-" jt confi-gur atden. |f desired, the isomer ,
havi ng the hydr oxy group in a- confrguratlon y be" separated fronrthe

i sorer having the_ hydroxy group in [err ".fﬁ*fﬁﬁ%&ron by. eol um chr onat o-
25 graphy of the m xture: on silied gel. Iﬁefseparated .isomers may ‘be ;-

utilizzed in the 25 procedy 8i-n descrrB to. give prostaglandrn S
analogues of general fornu~ VIIngmMm4#»t' ydroxy group in position 15
is:in a- [err]- confrg uron Conpbunds. B{AgeTE rul a XXX, wherein
t he varrous synbols are asYm g-bé%??e def i méd, &fray e obtarned by 't he
Wttig reaction-as a. conpo"d &f .t h& . gener al fornula -

30 [err] (mhereln t he varlous svwbols are as herernbefore deflned) mnth

the sodio derivative of a di hos hopat e 0f feftesediOfPldgia XVI 1,
wherein the varY‘!SGg' Ry B E?Fegts Lg‘ﬁ,@ﬁ’f ¥ irRe no&’ @:;é}lﬁbl y using
the same reacti ﬂ‘e | By e ﬁﬁo@mrﬁ;nm &bmpounds of gaperalcfomelacX¥YHr e for. t he
reaction. of co lﬁ&a% Tﬁmpomdsaf ceﬁwgmwomlat KngWI“BEthbﬁ"hYbeneraE
formula XVII. ammomum formate or tetracthylammonium a be separated by . 35
The'compountis o Tdnerit e ¥ PR R B ¢ are as
her ei nbef ore de gﬁﬂ% gl,]aulﬂa[ne&-ednﬁg@atmmazﬂ ﬂgg
[ her ei naf gr depydﬁrxgadmumxsgﬁ guratioor'm;kealSOIOf I’%E%
materials in thmhztdemeﬂm dyres 3 TRy ’:nagélvl gnﬁm hBoh T hemsel ves“
be prepar ed by mmm%e wﬁ’ B-coti o _.c_oﬁpoun
2 Compounds of general formula X, wherein R® represents a hydrogen atom o:' T o
15  a straight- or- branched-chain alkyl group containing 1 to 4 carbon .atoms, R v

resen - 1
2-tetrahydrofurany} group; a ‘1-ethoxyethyl group or & 2-tetrahydropyrany!

gup uﬁstbsumtedyor substitiited l;y at least one alkyl group, R®’ represents a -

'hydrogen atom-and the other symbols are as herembefore deﬁned i€ compcunds

of the general formula:—

20

sents.a dro en atom or.a stralght- or branched—cham alkyl group
S::mgnl ::pf carbon l:ﬁlomsgaml the other symbols dre as hereinbefore defined),



of general fornmula XXXIIl by the series of reactions depicted schematically
bel ow in Schene D: - 12 1,521, 747
12 [err] V\k]erel n R[err] , R[err] an‘l Dr nrr'l are as hereij nbef ore defl ned,

and preferabfy Rl err] represents an acetyl ‘group. Conpounds of fornula
XXXI'V may be prepared by reacting a conmpound -of 5 formula XXXI'I'l with-
trimethyl €l orosilane in-an jnert organic solvent, for exanple 5 nethylene
chlor%de in the presence; of a base, for exanple pyr|d|ne or a tertiary
amne,” at .a_[ow tenperature, e.g. at a tenperature of -30[err]C to . Céa
O[err]C. Ghﬂnnund@ of formula XXXV nmdy2hmzpr epar ed by reacting a 11
trlnethyIS|IyI B prefardd Ay t.h The ropriate—acyt—chtot+de- or
aci d anhydri de senfrdrﬁormﬂe:r-t-q ?ﬁggyg@ﬁanw d&l'"%&“%gﬁ‘f’ : Pfd?m@%iln‘ﬁlthe net-hyl ene
chloride, in the presence of a base, for exanple 10 pyridine or a
tertiary amne, at alowtmmmemﬁe e.g. at a tenperature of .Oferr]C to
30[ ef rHC. Conmpounds .of fornula XX \QQ&\anﬁ$epared by treating a conpound
of forwdil a XXXV by nethods known “Rek., e renoval of %%
trrnethylsrlyl group, 15- w0 f o el np by treatment w an. acrd it
Is preferable not - to use a strong acid in 8rder to avoid the risk of the

renoval -of the vihereid R R[S Lo kel nds . of forrrula 15 XXXVI may -be -
oxi dj sed ¥o cormbupdSan? t“;lr Mjﬁ"

Eﬁ}éﬂfgﬁl 511@!“011 atomg ondi t i ons
e.g. with ¢hro Kloﬂsl'- mnbbldla&easc b m(ﬁeﬁ;@ﬁ‘éﬁi‘(ﬁ" rboand ‘af a

noderately | owg 1;amﬁqugmneu| I ! may
themsel ves'. be pﬂ&ﬁg@,@ °x‘de @mncebﬁd Wa&rﬂﬁkﬁﬂaese Pat ent

Publ’i cat iBn - Nogivgs. Q@ﬁﬁd&%fg@m °‘ °°“"a‘“‘“ g frop 1w/ towat,  or my)a
XXXVI 1 bel ow [ !@r%msoﬁmthmnaetlﬁgm Y ﬁs mﬁ‘ tﬁﬁ“ﬂ}@(‘r/l il
descri bed in Jfo @&@6 99 gisal conipRuddod Lﬁé& '
conf i gur |on atompound BEOUp| sqiningefdom il rto ). cadbomr . Chem
Soc. 97 (197 uﬁdsohgemglfhﬁuraeme ﬂ,ﬁéng serl es.of reactions.
depi ct ed 25 el cal | y bel ow i n Sch tﬁt& ?ﬁ‘re‘h?/arl dE
synbol s ‘are as- herei nbef ore 25 defr ned. -~ 13

1,521, 747 . S+ 13 [err] Conpounds of

formila XXXVI 11 rray be prepar ed Vei® under al kal i ne conditi ons- of
conpounds of fornul-a XXXVI ;- for e USi.Rg. pot-assi-um Rygf oxi de -i.n _

met hanol . Conpounds™ of : forrrul a n"é ~obtained by the acetylation 5
of corrpounds of -formul’a XXXVI'I | . under mld condltlons and may. be converted

5into conpoundﬂ:eﬂhtﬁeoﬁﬂaﬁké’ym\éh magﬁ&q&b&gﬁﬁﬁ@a‘lﬂ dj hydropyran

di hydr of yran _ 5-%@ Yp tojarhy ro@tgf@p THE réddctioh “Veﬁféhehyl ene -
chlori de% lolo mao " of @&Bral. fon outxéun}e%“ suI p ni ¢
aci d. Corrpoun KKthttswbtameHmm@mﬁ&rmounds of .

formul.a XL wi tdasueld Ith)bMﬁ \l‘F 15 ’gnﬁl‘d'l' & Gesorffigyrativg. If about 15
m nut es %t -6 Ezih d§°m@|h=mgd tharhydm,y @lisd rﬁgmﬂersﬁﬂﬁ’?&dl um hydrr de
10. and o patatetd lsomers may be utilized in the 25

(4-car boxybut Yl - WhikH Qﬁyfgﬁ%g W “deﬂatoale* off geperal formula vII '

(4- car boxybut yI i Gempydds | IA ﬁkﬁl%gw;; ﬁ,ﬂﬁl 0 upd is added- a
conpounggof féﬁ@??‘?ﬂ;ﬁ“ﬁn@ax bmimdhyﬂxeml us ‘F, $ is made to
react for 2 hdurs at bom tenperature to.yi eId a corrpou orrrulaa XLl
The 15 acids of fornmula XLII are.then esterified to corrpounds of . '
forrrul a XXXI'I'l -using a 15 met hodsher et of ore nmentioned for the

esterlflcatlon of . corrpounds of . Wto

XXXI1
%

‘(wherem the various symbols are as herembefore defi od i '
ned th th
of a dialkyl phosphonate of general formlula XVII, wher?a;nw:he va;os::g l:ygebr:)}'sa t:l::

o . as hereinbefore defined, preferably using th
35 . tioned h y using the same reaction conditions as are men- .
g o g:n ere??mf;(rv the reaction of compounds’ of general formula XVI with those = 35

The compounds of general formula XXXII wh
erein the vari
hereexrn;lbegore defined and the group ORS® is in a—conﬁguratlon [hergzlz::fiey?db‘e);l;c:ers fns
gen ormula XXXIIA], used as starting materials in the- hereinbefore described

40
procedure, may themselves be prepared by methods known per se: from compounds 40

- of al
of Sg:}?:;e li;or_rfula. XXXIII by the series of reactions dep:cted schematlcally below



compounds of formula X wherein Rlerr] represents an al kyl group contai ni ng
froml to 4 carbon atons. The conpounds of general forrrul a XXXI'l wherein

. th r1 aHe-t-cocvmhol < are—as 20 lf\r\r arnhofnarn Anf g od ndt+tha Ar N
e Varl UasS ISYVITOUT O AL O T trocih Ul C© UCI | IICU Ol.llu C ||C Ul UUP

OR[err] is inerr]-configuration, which may be used as 20 starttng
materials in the hereinbefore described procedures, nmay thensel ves be
prepared by the series of eractions depicted in Scherres D and E but s
replaci ng the corrpounds of formula XXXVI| by conpounds of the fornul av

XLI 25 wherein Ac is as hereinhefore definéd. o 12

25 ) thdﬂ for the preparation of TW1K1'7(‘\IPI nnnr%n_g_s_t__a.r_{_j_gg__n&t_epi_a| of -
for a XL, wherein Ac i's as herebcah@fore defrned utrlrzr ng known
procedures may be - 14 s 15521, 747 '

chgrratr cally belowin.

14 represented by.the seri of reactions depi ct
Schenme -F (cf. E. J. Coreya‘-SﬁY O a L, retraff®dron Letters, No 2,

pp 111-113, 1972):- [err] V\/nerer n ASYawd T2*are as herei nbefore -
defined. The vari ous reactlélt')ns ug,gnq,r cte Abotre oRah N SChene F -may: be - "N
effected. by nethods known ; se.. ounds?,ryf formul a XLVI may be prepared
by reacti ng conpounds of farmul a XLV -w th t LRaethRyN; . amoni um acetate |f

desi red, conpounds of -ger I el . eEel n . AT represents -a grouping
10 .of formula VIIIAYBVfeprésents a’r’i xygen atom R represents a .
group -COOR[err] - . 10-i%h whish Rlerr}k |§“a3mhere| nbef ore defi ned, and”®
the other synbols are as. heref nbefqge J&fi ned . (cf ‘fornmula VIIC) may be
prepared by the. series of.-reactift ons “depi ct ed- in Scheme A . -
(X-XIT1-1XA-VI1C)  but repIaC|ng \cr{rﬁ{(imﬁ% of. general forrruIabe
conpounds’ of the general for rruI an - :
[err] - & 15 V\,herern R[err] represents a

2- tetrahydrofuranyl group a 1 et hoxymflﬁyl group or a-2- tetrahydropyranyl
group unsubstit 1392%951{11 Lt e ;edemg’tmgwa&biyymsg{pmm and the
ot her synbol s aﬁ'&“ er nbef ore defined. Conpounds .of general “fornul a
XLVI | ‘may be prepaomo oxnﬁméf glﬁy EOPumd A ‘l’fex by
reaction ®ith. efom EﬁSﬁ rv&hmrmﬂw mgs"bmm 20" in an,
i nert organl c S‘Q‘I m"CJ ol Cpmp@edscd of. a-

condensi ng' agqg{mhexxxvpnﬁplbuqra@wd onaactingaertdmetmﬂm,iylfﬁhqrd’rf\n eaction .
Schene G wher exxxt\hmthahq ms’ ﬁ”‘ ned, 1o - .-
depi cts_d@hemat% % ﬁéﬁé{pﬁmfe ochmy 25 .-
be obtai ned st a ﬁ) ngi p,ajaare‘da:yrmhtmg )eohnprmﬂbfxx and '

utilizing 25 cRmdE Vbey ngﬁﬂdsrlrabwnfm mjblahe(reasval of tther rimethylsilglgro rrpounds of

fornmula XLVII emPlgdum i TR AR .
her ei nbefBre d%ﬁ;éﬁég @ﬁ R W%ﬁ&% a X to .
Wi

conmpounds of fo c&ﬁ;ﬂexdrdmpﬁtmdentmdamot her as

i ndi cat ed’ by armnelynomlanpamactr on sch be ed by the
obvi ous appl i cati OWMqﬂ ok Pa zﬁg’?ﬁb Yhe escrzbbed
15 ds of formela XXXVII below (the ‘fof 6f the compound of formula -

15 [err] Accordx p,sade%cﬁea‘durﬁq Sxehl, 5671fvé1969)on!d thhealg‘lﬂbst agl andi n

anal ogues of = configuration compound of . formula X VII is described in J. Amer.
9 : 92, ?91;3 (1970)] which may be represenned by the series of reactions “depicted

25 schemaucally below in Scheme E, wherem the various symbols are as herembefore 25
defined. ) .



general formula VIl wherein A represents a grouping of formula VIIIA B
represents an oxygen atom R represents a group Herr]J]OR err] in which
Rlerr] represents a hydrogen 5 _atom and the other synbols are as

her ei nbef ore defi ned, i.e. compounds’ of the 5 general formula:- [err]
(wherein Rlerr] and Rerr]- are as hereinbefore defined) may be prepared
by the process whi ch conpri ses redUC|ng a conpound of the general formula:-
io [eréJ : -10. (wherein R3[err] represe

a stratrght- or br anched- chal n aI kyl group containing from1l to 12 car bo@
atons and tBe ot her synbols are as hbs&i7bef or e defined) to convertld he

group - CCIR[err‘rto a _nydr oXymet nyT QEQFQ By met hods known per se 1or the

conversi on of - a. carboxylic ester group a hydroxymet hyl group. The
reduction is 15 prefera effected, fom anple, by treating the
conpound of general - formul a G_15 mnth 6 0 nol ecul ar equi val ents . of
di i'sobut yl al um ni um hydri an i nert orggﬁ%w sol vent, e.g. toluene or
tetrakydrofuran, at a lowte Elodkir €, € 4 QﬁmnAccordlng to a further

featur® of the invention conpounds of
represents a grouping of formula VIJL
R represents a group - CH[err; r]

€neral formula VII wherein A :
A, B represents ‘an oxygen atom 20
in whi clp ‘err] represents an

al kyl car bonyl -group 0f cont ai ni ng fremj2 to 5 carbon.atoms, and the
ot her synbols are as herei @ ope define mgorrpounds of the general
formula:- [err] = 16 bs oy 1, 521, 747 '

16 (wherein R err] represeﬁfs an. aIkyI
5 carbon atons and the other synbols re as hereinbefore defined) may be
prepared from conpounds of ‘ge ~formula VIIF by selective acyl ation
under mld conditions, for e a e, with an efui nol ecul ar anount ‘of an
acyl halide in the presenc " Pl Holl®)) o \==/\/\Fnert organic
solvent, e.g. nmethylene chl at a low ature, e.g. -20 to 5
-10C. Accordlng to a furtherhﬁféhﬁure of e pfesent i nvention commpounds of
general formula VII wherein A represemt’s a grouping of- formula VIIIA B
represents an oxygen atom R¢fepres_.ts a group CHerr]OR[err] in which"
Rler¥] is as hereinbefore def i Nees D  -and the other synbols are as
herei nbef ore defined, i:e. nds of the general 10 formula:- [err]
(wherein. the various synbols&ar@“ﬁ§ ‘her ei nbef ore deflned) may :be prepared
by tihe process which .conprises hydrolysing-to hydroxy groups the groups
OR[err] of a 15 CompdmdmomduwMIIgmy&k@kepwmwmlysxs under alkaline - '

15 [err] wher elcﬁﬂd!t 0{3 mRyupsis X%H fasexml s ipm dgdrpgided. The
OR[err] groups Bfe %ﬁg be éhgé con-g
verted to hydr gyy I);E n%ﬁih&dﬂy pysm, tion of an

or gani c- 20 vathﬁed w seleet, ie@. mmhpedionm,ﬁdmap oubfea‘anﬂsms i norganic

acid, e.g. hydr hlecsrmol home PW of an
or gani ¢ sg vent%ﬁ% ﬁ Eﬁ Egﬁﬂ’“ ﬁ?d Al hian al kenol

cont ai ning fromnd digetdy Csarpbdiiae,atsofactede tyl Ytriphenylphosphoiysll Ol ysi s may
be carried out bymide toefeme nlwalm@nﬂbtttmt@@@@un« referably:
at a tenperat urgﬁgmp%ﬂ a X1 %%Z} ] m mﬁ“ipﬁﬁ‘% i xture of
25 ~ fyydro bf fornitfia ' Fusihp 2@ M X§uUre
of acet i C aci d,mewiad Géretofale ﬁdon‘éd&foi: aﬁtydéﬂéﬁﬁchﬁoﬁrbf compounds of formula XA to
compounds of formula X wherem R® represents an alkyl group containing from 1 to 4
3 _ carbon atoms. , _
* S The compounds of general formula XXXII wherein the various symbols are as
20 hereinbefore defined and the group OR® is in' 8-configuration, which may be used as 20
starting materials in the hereinbefore described procedures, may themselves be
. : prepared by the series of efactions depicted in Schemes D and E but replacmg the
“ L compounds of formula XXXVII by compounds of the formula:—

25 wherem Ac is as hereinbefore defined. . - ' . 25
A method for the preparation of the b:cyclooctane starting materials of formula
XLIII, wherein Ac is as hereinbefore defined, utilizing known procedures may be’

ar bonyl group cont ai ni ng from2 to




Conpounds of general formula XLVIII wherein Rl err] represents a hydrogen
atom i.e. conpounds of the general fornmula:- [err] 30 (wherein the.
various synbols are _as hereinbefore defined) mway bhe prepared froma 30 -
conpound of general fornmula XLVII A wherein R err] represents a stfaight- or
branched- chain al kyl group containing from1l to 12 carbon atons, i.e. a
conpound of the general formula:- [err] 35 . (wherein.the variousg
synbgl s. are as herei nbefore defined) by application of the 35 proceq#pe

e \‘o ore described for the reduction.of conpounds of, general formTa

® gyve conpounds of -general fonsanmMa VIIF. 17 . - 14 _
1, (T ., L - Conpoul f- general ;
formi a x| pPyEAP e s pip oot sty et BT 5 SOl
from2 to 5 caggppo atons, I.e. conpounds-of thegeneral formula:- (wherein
t he various synbol s are as hereinbefore defined) may be -prepared from5
conpounds of formula XLVI11A, - by acyl at ion w th an appropri-ate.acid.
anhydride, - 5 e.g. acetic anhydrﬁ%&.‘gand pyridine, or with an. -4
appropriate acyl halide and a tertiary amne,__g.g: triethylamne. The'~
processes hereinbefore descripefl may be repriesented by the series of :
reactions depi ¢cted schematii Hy belew—in -@E/’”ﬁe H wherein the' various.
synbol s are as herein- 10 "A\dafore defjndy@V N . S C :
10 SCHEME H [err] According #o a furthey/featyr e of the present inventiom
conpounds of general fornmula Vi“ﬁ’v\,her ¥n. A represents. a groupi ng of. S
formula VIITIA, Rrepresents a grgup /COOR[err] gepresents a hydrogen atom -
or.a straight- or branched;c'h.a"'i—f' : gr-o_un’EE -~ containing from . 1 to
4 ‘carbon atons, and the othe nbal.s_arg gdykherei nbefore 15 defined,
i e. conpounds .of the gener al@s@ a:- [er erein Rlerr] represents a
hydrogen atom or a straight- br- branched-chgn.al Kyl .group containing from
1 to 4 carbon atoms and the of hewosynbol s- ar e “¥&” herei nbefore 20 = . - . -
defined) -and conpounds of the general formula:- - a .
20 8% in Ac and inetore defined. The various seactions depicraflap@@ L 7475 - ..
18 [ er ] >(Wheri e o kg 150 oo Ny ool o 11 OBt o Goumed My be
prepared by a XN swnbd etepazedr byu teectihg compoinds I Graule Ziyowitd etreskthyl-or nula - *
ii}‘\'and fromthe conpound of

L[E.J. Corey Jeetgcy e 37..2921(.1972 : _
gener al 01 g PRl soen ol 31 Rhesd KBl i 00 oS
depi.ct ed SChermtvihﬁballtsyis'lasrmeﬁfeS&hﬁ@'be addﬂt;;&ﬁﬂ 'b'_s{_r_ew er(iﬁlgefeei nthe ~~
var i ous. synbol defined & cfa forineds ¥l omey be prepafed (b dhe. saniey of; e 'F,%garie y-a new -
syht heti c rOUt%hﬂﬁM%ﬁégn-W&M*é@Wjﬁghﬁg%m?ﬁ.,. formpl oy et al
J."Og. Chem, §’? _'*’E%}‘?T(i 53"fman Trom the.conpound of general “formula

XLLI1 which 5 - - mmy be represented by -the series of reactions
depicted schematically below iw*® . 7 5 Schene I:- '

it SXLvim - 18

wherein: R¥® represents a 2-tetrahydrofuranyl group, a-l-ethoxyethyl group or a 2-
tetrahydropyranyl group unsubstituted -or substituted by .at least one alkyl group, and
the other symbols are as hereinbefore defined. =~ ...~ " .. . -
' " Compounds of general formula XLVII may be prepared from compounds of: o
20 - general formula X by reaction with a dihydropyran, dihydrofuran or ethyl vinylether =~ 20 - «
in an: inert organic. solvent, é.g. metliylene chloride, in the presenice of a condensing o
. agent, e.g: p-toluenesulphonicacid. =~ . - T 0 o T T S _
. The following reaction’ Scheme G, wherein' the ‘various symbols are as_herein- ‘
before defined; depicts schematically how compounds ‘of general formula XEVII may _ i
- 25 be obtained starting from compounds :of general formula¢ XV and XXX and utilizing 25
compounds of general formula X as intermediates. Compounds of formula XLVII -
may be converted to compounds of formula XLVIIA as hereinbefore described -for
the conversion of compounds of formula X to compounds of formula YXA. The
_conversion of one compound to another as indicated by arrows in the reaction scheme’
30 may be effected by the: obvious application of procedures hereinbefore specifically 30
described. S - .



19 1,521, 747
19 wherein the various synbols are as herei nbefore defined. Conpounds of
for.ﬂul a )(LI A vvher C: A—t hn gr FaV BT ('Dr er I"] 1S in a-confi gllr ation rn:]y be

o

prepared by -hydrogenati on of corrpounds of general formula L in the presence.
of a hydrogenation catalyst, for exanple palladiumon charcoal, palladium
bl ack or 5 -plati num di.poxide, in an inert organic solvent, for exanple
a Iovvc{_/al kanol , e.g. 5 pethanol or ethanol, at |aboratory terrperature'

nor mal pressure. - Conpounds ‘of general formula XLI A wherein the group . %
OR[erf] is¥n [err]-configura- tion; mgsgLbg prepared fromthe conpoung o
general formula XLII1 .by the-series 01‘s 5 eactrons—depicted rn screne £ for -
t he -prepar ation:of corrpounds ofo,,gener “or mul a 10. XLl fromthe
compound of .general 'fornmul a gX “but - rep{ aeing t he corrpound 10 of

formul a XXXVI'1 by. a conpound of ge neral f mi A XI Nl ~. The conversion of

corrpounds of general f or ma[XLI A- to cqrrpo _of den | formula XLITA is
VN Re-( @Y S e@fﬁ conpounds of

general forrrula X1 to XL s of dormula XLITA may be

esterified to conpounds of fdr“'-r’rulapaom e 15 XX¥ | A by known ret hods as

her ei nbef ore described for th°ét°'éf§ &t cation,of com pounds of formula
Cgrrpoun s, of mul a. LI may be

XLII to conpounds of formul -
prepared by the acetyl ati ¢ a E°PRi’A or - XXXl I I A under
> unds of formula LII.

mld conditions and may be e to 2

by reaction witha.di hydropy_an i ﬁ@gfuran Br 'b?h 20 vinyl- ether in
an inert organic solvent, e.g. thy ene chl orj I’| n the presence of a
condensi ng agent, e.g. p- toF‘Uen nic a®d. npounds of- formula LIII
may. be prepared:by hydrol ysiy "‘I-|-n= Owei TV oae of conpounds of .
formula LIl. The hydrol.ysi- i ne. AAON B my be

ef f ect ed (1) wi th an aqueou#® % ut| 2of an &Fkaky 4l , e.g. sodiumor .
25 pot assr um hydroxr de or carlkmmate in the presemoe of a water msci ble.
solvent, e.g. tetr ofuran or an al kanol containing from1 to 4 carbon
at ons, to give - "ﬂﬁ € prgsent é‘F"PﬂEP‘& prswmmomﬁofrepresents
a hytrogen  at ona &y ms’f’é "ﬁ SH}‘F anhydr ous
al kanol coéntai mt(mg Afnrioﬁn btht symbae are as he Fa KA absolut e
met hanol , .to gi&eTd ‘E’B Wpound of gener al forrrula 30 LIII wherern R[err]
reprbsents an al kyl group contai ni ng from1 to 4 carbon at ons .- Conpounds:- of
formul a LIV ey he prepared from cgipounds of«formula LIl by application
of the procedures her ei nbef ore de be for the conversion of com pounds
of formul'a X'to conpounds of fornul¥ _@/ - ‘Conp8unds of
formul a LV nay be prepared f rom conpouffds -0 forrrula LIV - 35 by

appl i cation: of’ r e ef or escr i bed for the conversion of
com pounds. of m%ﬁ?&@ﬁ% the ah ral f _Brenesed. bychmprerds of
formul a LVI may be prepared rom corrpoun s of Tormla LV oxi dati on under -
mld and neutral conditions, e.g. wth Collin"s reagent (chrom um 40 _
trioxi de-gyridine, conplex) in th reseN@eLaf an i-nert organi c sol vent,

e.g. nethylene 40 chloride, pref ‘t’{ﬁblerrper ature ofyabout 10[|@rr]C. |
ffo

or with dinethyl sul phi de-N- chl oro&uc at Jerr]C to -30[err]C
Conmpounds of fornul a LVII may be prepared m conpounds of fornula LVI b.y

reaction with W Toil h@nmhe ooﬂarahd'hed-gﬁnelkalgréuprcmﬁ:ﬁn fre®1
[err] 45 wher ertﬁ;= fdeﬁned)d@fqowexd The'
Tt T o e Loy ot

di al kyl pirsrosph
- - preferably effected, for example by treating the compound of general formul
. .. with 6 to.10. molecular equwalex’lts -of dusobutylalumlg:)um hydride in anolr:ertaor‘g’gg . :
_ . solvent, e.g. toluene or tetrahydrofuran, at a low tempesature, e.g. —78°C. .
According to a further feature of the invention compounds of general formula VIiI
0 ;hemm A represents a grouping of formula VIIIA, B represents an oxygen -atom, o
20 oonzl:nrxens;nf?o :1 zglt'oug ':'bCHgOR" in ;vg::hmlf‘ represents an alkylcarbonyl group 20
, o 5 carbon atoms, an 1 '
e compaunds of the yemmper formuls,l and the er symbo s are as hereinbefore defined,

%p@



procedure hereinbefore described for the preparation of dialkyl
phosphonat es of general formula XVIlI but substituting a conpound of the
general- formula:- 50 Ferr]—50
(wherein the various synbols are as herei nbefore defined) for t he-conpound
of general fornmula XXIII. The conpounds of general formula LX nay be
prepared by nethods known per se. 55 The reaction of a compound
of general formula LVI with a dial kyl phosphonate 55 of general fornu_g
LI X reterably ef fected by suspenmlu%sxxhun1hydr|de in an'

1,52 716 20 ipert organic sdﬁyent

O oheneey bl &u% ﬁﬁg& NebeP816l] 9 hatlol otk 21 Ky |
phosphonat'e o Bols Ak 43 h fr&ndﬁiipoﬁﬂ‘s‘l ve of the
di al kyl phosphﬂgaém WVHR Hyeelemtcauuomlmﬂertdw contitipos, neral -

fornula LVI atwith ap PIEEIETeth Mq;lﬂogb‘fﬁr Pyt R% one 4o five
hours to’for m¥je ﬁggmn% e methylerg g ﬁ‘p%%d%?emgg%e Al %orrml a LVII

st ereosl ect vel YAccordmg to a furthu' feature of the preseht nedifichlicothpounds dfqgemardl a LVI.1 [ may

be prepared b)fomnldu%rﬁxm @gﬁmapﬁtfmubx‘{ﬂ%; W%}g‘pounds ~ of
formul a VI "’%@ [“Fﬁﬁf“ aodiuf
borohydrllbde Laji a%(%ta ning carbon atons, e.g.- :

met hanol , at a ow terrperature preferably at -30[err]C to -60[err]C

with zinc 10 b ride |n a sui‘?‘table ineg4t organic solvent, e.g N
1, 2- di et hoxyet hane, at a i\eaqo’é/at’ure of -10[err]C. to 10[err]C
The product thus obtained is an f Smers in whicN!Wthe hydroxy:
group is-in a- or [err]- conflgura sired the isoner havi ng the -~

hydroxy group in confl gur ation may be separ at ed fromthe i soner haV| ng. the

hydroxy group wb!ﬁg# P?F PBS{;{ nsilica
gel . 5 Wﬁltﬁ r ﬁﬁ’ﬁ}psbgepglm red “from cegmpounds

of forrm ' or X by appllcatlon of the procedure = -
her ei nbef ore descrl bed for t he hyd;ﬁlbl ysis of ,conpounds- of for mila IXto
gi ve prostagl andi n anal ogues of ﬂ Compounds of formula XLI X may
be. prepared from conpounds of -fo '3 20 5 LVII'T by ¥ cation-of the
procedur e herei nbefore described c' ¥he—<@onversion of 20 conpounds of *

formula LI to conpounds of for rruI a LI FE. Oo ounds of general formula
LV, wher ej, &RWd @M and the other synbols. are
as herel nbeforeﬂﬁtﬁ&g&g% & &2 S forhuammm:ﬂglﬁoeﬂrrpound of .*

t he 'general f overed @ hyd@fy groups by mlld hydrolYSIs ‘with an aqueous solution of an-organic g?er r]

25 (wher¥ n t hiidy 88 dT‘%‘ ilgte Aquepy inorgapie poldh & ERMAroriol gl h a®f it hi um
conmpound of. th ,r,jg \qﬁqrc%gh ggrlln JASYRbOl s are as
her ei nbef ore dﬁﬁd Hﬁﬁl)lysisrha?.me wﬁerdtouﬂstgmamptrﬁﬁé mgmg frad) ambient t02609C. - '

t et r ahydr of ur afprﬁfaablsaaﬂ nmgmrbabmﬂéTb ampcid mixgfr OCLlemfbeﬂ ovveq

hydr ol ys?% 30h¥drockleric acid sith tserabydisfugea 5 Fetfol 17 £ BIFRIELAL 4HF 8 B¥Bhpl e “Dy
treat ment WIth a ﬁ&dﬂmﬁm&@w%k%admywmmmﬁmd e.g.
oxalic acid or1ae@ipbinda6ﬂ eal fprmida:a M xt ure of the 15a- and

15[ err]-hydroxy isoners of conpounds of general forrmula LVIII. |If desired,
the. i soners having the hydroxy grmﬁa in a- and [err]-configuration 35 - .
may be separated fromthe m xtureNopncoNAY “chr onmat ogr%lgn silica gel.

35 Conpounds of general fornula | : #pared by eries of

reacti ons depicted schematically el ok 5|°n ene J, wherein Rerr]

represents a straight- or br anched: cha| n aI‘T<yI group containing from1l to*4

car bon a56’m5 ﬂh@é&]mer &B&ﬁ%ﬁmoﬁ atd las hereinbefore defined) may be prepared from a 30
~ compound of general formula XLVIIA wherein R® represents a straight--or branched-
chain alkyl group oontammg from 1 o 12 carbon atoms,le acompound ofthe - I

o generalformula— _ _ _
Q\,Z\ _@“ ~ XLVIIB

35 (wherein the various symbols are as hereinbefore defined) by application of the 35
: procedure hereinbefore described for the reducuon of compounds of general formula
VIIG to give compounds of general formula VIIF..



al kyl group containing from 1 to 4 carbon atons and the other synbols are
as 40 her ei nbef ore defi ned.
40 21 1,521, 747

21 SCHEME J [err] The oxidation of conpounds of fornmula XXX VIITA to those
of formula XVIA may be carried out by neans heretofore nmentioned for the
oxi dation of conpounds of general formula XXXVI to those of general

for mul a XXXITA 5 : Conpounds of fornulla XVIA may be converted
sterepsel ectively to the trans- - 5 [err]-unsaturated esters of
general forwpmla LXII1 by reacti.on mrubzausodFUnt derivative of the gen
forfrul a: - Terr] 1 521 747 22

(whérein Rlerr] m&g&m ‘m" %ﬁF lglcf"?:“_{l_ carbon
atonms and Rlerr] Is.as erernbe ore n.-an |né;e organic soIveht;

e.g. tetrahydrofuran or 1, 2- drnethquethane at - a tenperature of 0 to-
30[err] C. Conpounds of general for “L@_EXbLVﬂﬁay be converted to conpounds
of :5 7. general formula LXV. eacetyl at hon with poggggipum carbonate
in an %ﬁsolute al kanol - 5 of 1to, X Moy ons, e..g.. nethanol .. Conpounds
of ‘general .formula LXV.may- be . prepared fronttonpounds of .gener al fornula
LXIV by neans. h?retofore menti oned for t he conversron&p 'cog& pounds of.
general fognmul a Wﬂ”“ “m‘Cbnp unds
of genera’lgforrry %ﬂﬁfﬁ teégm&ia ‘E‘ oA d"de’ ' %
general formul M&ﬂwnmmo heretofore men |oned or the conversron of
com pounds of for?f% @eﬁondswﬂhsﬂ brermselft@rbnrmheaeiewflrtam@rrpounds of

genecal fegmula %Pt%t’f“’te&{ E'B?Fp'bﬁ'ﬁa%"%rsygwfet"ats BFul a fgXVI |
by means heretoftore nentroned for- the .conversion of conpounds of 15
general forrmula XXI to those of gene&aﬁuiornula XVA.

15 The conversion of: conpouﬁds of general fonuula LXVII to those of general

formul-a LXVII'1 ‘may be carr oL A cobiran s ntioned for the
con- version of conpounds ernul t hase! of general formul a
XA. If-deSired ‘conmpounds o for mul - r<%§& be converted to
com 20 pounds of generah@for il.a LXI X bxwgff eretof ore nenti oned
a

for whe esterrflcatlon 20 of conpounds of geher formula XA to those of
general formula X wherein Rlerr] represents ~al Kyl gredlp contai nitng from
1 to 4 carbon atoms: Conpounds of general f ula LXX nmgy be prepared by

t he acetylation'of conpounds of general -fori ' r LXI X under m ld
conditions, for exanple 25 “with acetyl 4,de & the presence of
pyridi ne, and may be conver&ed t o conpounds 0@5 of general formula LXXI by

reaction with a di hydropyrak ~di hygkgisran oy ﬁQlQQ\)()ﬁy| ether in an inert

organi c solvent, e.g. net ne chlorj de he preésencg of a condensing
agent, e.g. p- tquenesquho isC 1a 'd@??he nYQYSt 'fqgﬁﬁonpounds of general
formula LXXI to those of gener al 30 formul a LX?I z may be carried out

by neans her et of ore nentroneg‘?or t cohversioﬁ““% of conpounds of

general formula XXX to t hosg 9;7?$D$La4 formjl a XB. ¥Thgsconversion of -
' g o OF \gerierat” fornula LXXI V vi a

conpounds of general form,
conpounds of general formuhg ' &t@;ﬁy be
. : t:u.vzzia) _ ' (vIId)

According to a further feature of the present invention compounds of general
formula VII wherein A represents a grouping of formula VIIIA, R represents a group
~COOR® represents a hydrogen atom or a straight- or branched-cham alkyl group
15  containing from .1 to 4 carbon atoms, and -the other symbols are as hereinbefore 15
o :  defined, i.e. compounds of the general formula:— _

o "\—/\/\mls N L : -. ’
N _ \,?3;#' . VIIK
B . )
' 2 .

(wherein R'®- represents a  hydrogen atom or a straight- or branched-chain alkyl
group containing from 1 to 4 carbon atoms and the other symbols are as herembefore e
20 -deﬁned) and compounds of the general formula:~— . .20



means heretofore nmentioned for the conversion of conpounds of general
formula X 35 to those of general fornula I XA via conpounds of general
Cformula XII1. - 35 Conmpounds of. general formula LXXIV may be
converted to conpounds of general forrmula LXI by oxidation with manganese
dioxide in an inert organic solvent, e.g. acetone or nethylene chloride, at
| aboratory tenperature. The |ithium conmpound of general formula LXII may be

prepared froma com 40 pound of the general fornmula:- N

40 ¢ R (wherein the various synbols are as herei nbefore defined) bx’
reqc n Wth a com pound of genermzn‘mr mula XI or an al kyI I |th| us
conound, -e.g. n-butyllithium Ta an_inért organic solvent —€.9.

tetrahydrofuran at a Iom1tenper%ture _preferably” bel ow 45 ~7 . -20[err]C

45 Conpounds- of general formila oo Byede prepared by methods known per
Se. According to a further featw8,/Q"NJNHN esent |nventﬁﬁﬁxconpounds of
general'fornula VII, mhereln ‘A r&b rm;ent 7a grouplng of fornula VIITA R
represents a eaEJJs%L sents a-

hydr ogen ato t &ﬁmaﬁﬁ ﬁ? %%ﬁp contdrhlng

from 2. to 5 c§hdmn37at2mﬁ97ahdnd fremuhdmmpegldrbbkacrarfemh menemuef ore
defi ned,® mm‘@f by n’y &eﬁrep reart@rmﬂw&ed schegpticplly belgmm - 5
23 (mhereln the vari ous

1,521, 747 AN
synbol s ‘are as. her ei nbef or e tkqgg) nay_b mgreggLed by the 'series of ~

reactions herei nbefore depi ted*wﬁWSEhedb_ Sﬁepha&r-g:the~conpounds of
general fornulae VI'1G agd _LV'#B-Uséd 25y ﬁﬁﬁfﬁ?“ pt'eri al's- by conmpounds of

N

general . formul ae VI'TN ang XA, as depie @ w.balbyA\L® Scheme K: - SCHEME K
[err] wherein the various*syHbol s ar S’h - SPADBf e e defined. The series
of reactions VIIN-VIIM (via:VllLyand %8 XA VIIO"‘”(‘Vla LXXVI | A and :
LXXVI'l B) depi ct ed in Scheae K. be effected as hereinbefore descrlbed for
the series of reactions M : _.ctL(Vi'-k{;g%vaqg@KLVIlB-*VIIJ 10

(via XLMII'1 A and XLVI I | respectivekyN in socheme H

10 According to ‘a featurg ' p'<§ght"|nvent|on conmpounds of genheral
formula VI, wherein A represents grouplngnG#Mfornula VIIB, B represents
an oxygen aton1 R represeptsija’g -CH err]ORlerr], in which Rerr] isasas
her ei nbef ore defined, -ang th& ot} er synbols are as herelnbefore defi ned,

i .e. conpounds of the gra forrfﬁﬂ‘_a 15
[err] e 15 (wherein: the vari ous synbols are
as: herei nbefore deflned) fray |be prepared from conpounds .of general formul a.-
I'X, wherein Z represents §errj] Rlerr]. reﬁresents a straight- or -

branched-chain al kyl gro ',{ggu%um&gg I\, % 20 - carbon étons,
Rlerr] represents a Zrtéiihhydr , _

p, a 1-ethoxyethyl- group, or a

20 24 s wm Le- @21, 747

24 2-tetrahydropyranyl group- uq;gbst+%uted or substituted by at |east one
al kyl group, and the’ othaﬁ synboFs are as ﬁerelnbefore defined, i.e.
conpounds of- t he general ' NN 0816 -




formula: [err] 5 (wherein the various synbols are as hereinbefore
defined) by the series of reactions 5 depicted schematically below in

Schene 1, wherein Rl[err] represents the trityl group, ji.e -Cerr],
wherein [err] represents the phenyl group, and the ot her synbols are as
her ei nbefore defined. SCHEME L [err] 10 The conversi on of

conpounds of general forrrul a | XC to those of . general fornmula 10 LXXVII |
may be cafried out by neans heretof ore mentioned for the conversion. of i
D%

conpoynds of general formula VIIGto those of .general formula VIIF.
Conpounds _of gener al formul a LXXVI | | 152474Be converted to conpounds dP

general - forrrul I r| chloride in pyridine or im
Tethyl ene. chi or T &ﬁéﬁ%&;p@agﬁm ﬁ‘éﬁ‘,‘,oxbma.a B o € Or 2
tertiary amne, b:atrepared ﬁmgénaﬁon of aompotgls fgm&rﬂ Iforim@la (L inQhe/fitstriceé HfC. 15 The
series of react#'é!—’@“ WGPI §: m@a,fmdem dlsckherr ei n-

before deécrl be ﬁ,;:a RISQIW glkanglpee. The group
lme

Rlerr}iis converta

@Rist:h L8n dto

hydrol yse ro hychnamy !gmmpsd trbmt rmmnm[mera] fcmn €ofCONVer si on
of conpoupds ofﬁggﬂér"% the prepaTati “Pé}srﬁﬁ 159&# ed ogt by
reans her B ofor § e SRERTL, Gt kAL e e gerlr al”
formula VIIL to. VI THel cordersia 611 chripolakil k mﬂ&@cﬁmf@&@ﬁﬁnt

i nvertion corrpotwmléa LIl emﬁeewd afsdlmbeepré\ﬂebcp'bmarm ronykrsioe of empmmds a gr oup| ng

of formulg VIII se.ﬁe HAphur epre té A group
cocrerr] ™ ' vigks Bl el it o, o cprit0 t e

ot hek synbol s apoan@sffnmrumxmmo@é@o bﬁf&dmlalX}B{IIICOﬁpoun tOTﬁe gener al
25 formula: - [ epr]Comppnes Iﬁ% Md’es{ren the goetglation dﬁemnomdebfore '

defined) gy be 7 ,. ﬁi@p "I'%ym M"I by ,bhe |

seri-es of reacth@msm'laﬁt {:eht;e
wherein the varmsusyadmhs-mlemmlpmmfcecmbefore de i .ned

1,521, 747 copdit: pounds of formula LIII mayI be p red by e( The -
esterificggion ,gf %’"&fm[gﬁ’ﬁgﬂﬂ; S W ngr al
formula LXXXI - &Cer!dibo G § waiel midel 51% or. the con-

€.
ver s#on of conp Heﬂhﬂnolf@mmuhaﬁrm ltty‘tbaziweatyins,gerghealc rgorrml a X
wherein 5 éﬁ“ héfﬁ‘“eﬂ # Rydzegen #9 |‘F1é2)fw 1to 12
carbon at gyrs. Tﬂa,oﬁafohe mﬁ%"& of ;lolmﬁ ia LygXXI I)
may be effect edLHSwhmmRH‘ memdm;yr oﬂtﬁfung h&n&&bu&&b atén@ACt i ons :

X-> XA (via X | ‘FB rmyeble mm:ran kompstinds ofpferulacLIEbnvert ed 't o
conpounds’ of ge 'Qé% Frpoepe iked fo5,che) sRopesiPn G PMTAnganese

aQ
di oxi de i35 an aner

s of fommagmnﬁ $0 piépidid fréin SompdtRi Hornfia PRA DY 85€
chloride, at robwappliatignesfathe s;:edm lzzeq‘orgﬁlﬁscﬁbeddb?zﬁsmﬁrsﬁhldjlcmﬁ— al cohal

group to a for nfyundsof fopmul formoln]XA.or nul a XXXIVrra be -
converted to com;%ﬂ%mgﬁﬁg i

er mld and
neutral c4nditi ﬁiaﬁde-lfyugne,wﬂlbxﬁm ') mmﬁbfmrSXEaa eg mea,yjmer auel y '
| ow t enper at ur eChloed blyatr i tmpdristure of about A% rog twith alimethylsulphide-N-

15 Conpounds of an_a be pre d |y from
com pounds of Wﬁ aﬁ‘lbl%%h m&%ﬂu&%# of e nout r
conditions, e.g. W|th Collins" or Jones reagent at a rmderately Iow .
t enper at ur, ga e. g “bel ow room. - j!ca. : '

| | (n o)zra:z a-@“

-

LIX 45

wherem the various symbcls are as. hetembefore defined.

.~ The dialkyl phosphonatés of general formula LIX may be prepared by the
procedure hereinbefore - described for the preparation of dialkyl phosphonates of
general formula XVII but substituting a compound of the general formula —

1.

50 - . : _ . nogalzs.@h _ , .
. - . A - LX 50

.R" .

(wherein the various symbols are as hereinbefore deﬁned) for the compound of
general formula XXIII.
The compounds of general formula LX may be prepared by methods known
per se. '
55 ' The reaction of a compound of general formula LVI with a dialkyl phosphonate 55
_ of general formula LIX is preferably effected by suspendmg sodium hydnde in an’



tenperature. 20 The series of reactions LXXXV->VIIS (via LXXXVI)

may be carried out by 20 neans herei nbefore described for the

.. 8 - - =
LXI'l wherein B represents a sul phur atomand R err] and Rerr] are as
her ei nbef ore defined. Conpounds of general formula VII, wherein A~
represents a grouping of fornmula 25 ~ VIlIB, B represents a sul phur
ato R represents a group CH err]ORlerr], in.which R[err] S 25 as

y&f ore- defined, and the other syrrbol s are as hereinbefore defineq,
_ 2(bounds of the gener al forlrﬁﬁrls‘éﬂ-- [err] MIT (wherer n_the20arious
synbo+< are aMeJ lej,eg{eed . D1 epar.e %

conmpounds  of - 4,; Sntla - M€ I FHe esiltite Sodi &m&&e tdge an al kyl
group - : hﬁspm»hae iy thied Ismcﬂedtvﬁmilﬁ ooﬁpdama@nmsfonbya LVE series of
reacti ons dephts tam tfromalQ°G- menmctnggehws W@meﬂih”t‘ﬁe various
symbol s lre a?ﬂmﬁﬁgﬁ’ Stersgse b 5
1,521, 747 the oxo gmup m mpnunds of e v @f generad
formul a LXXXI Vih esoyss mmtmydxﬁhl it an ﬂbbhd&oﬂim?ﬁﬂhdhoﬁmm gohsOXXVI | - b
nmeans h%et of eEcmethanel; ¥ reclaw pempenatyes; wfnvbl stoﬁ 6t oS Fith #ne geney al -

-

formul a t o e oﬁgﬁ;ﬁgﬁb ot bf 5

general . forrrul,@wh,- hy&a&ygfoap%;ﬁeps ' iSoe; _'nB[ err] and
Rlerr]: are as the hydroxy - grouphia |m¢md(f_umthumerdﬁv1@eﬁler al for mulsa
LXXXVI | béyd \S@PPetd bbF°1 ogatopraphyon silica trl by

her et ofore ment ﬁ h AT To LN Y S Y busgdl TG to
those of genem f fobidula IX to gwcwmwaata aeﬂogg@memhuﬁornul a .

LXXXVI 1| may MIA:onverted to those - of general - 10 for rruI a LXXXI X by '

means hegpet of Al ﬁg ener g
f or mul aQEXXVI mm$ﬁﬂ% %@% rrpouncrfs 0 general
formul a LXXXI X maym dgoiﬂ\gexrefae :egmﬁfals\ﬂpﬁzmramﬂ a XC by
reaction withasd Quwﬂwb#mbq P!yldeﬁnmhgﬂaveh‘gmrepﬂ@dgy rqupting 5 -
trimethyl sil yla(fP‘E‘C"lﬂﬂ‘ﬁfheﬁ@e‘Btm abl s(trimethylsilyl)acetam de,. in acetone;
preferably 15 at:roomtenperaturg. The series of reactions -XG-VIIU (via
XCl) may be effected as - hereinbefiore dasgribed for the series of reactions
| XA- VLI B5 (via |XB). The group \T]f\j\d”"tﬁe trimethyl sipkyl oxy. grgup in

t he conpounds of ‘general formula re converted 20 . to, hydroxy
groups .under the conditions used?® °0 hydrol yse to ahydroxy : group t he 20

group ORlerr] . Corrpounds of- .gener al- - f-qQr conver ‘ed to those
of gener al for(p’gfél’ WWE%%“H%P%‘T“S’%H‘} '{'E%B “PRE"Conversi on of
conpounds of geneFenTmfforrru'l aViIL to v I M Corrpounds of general formula - .
VIIP, VIIS, VIIT, VIIU, VIITW .LXXX, © 4 25 LXXXVIY, or X_CI_ may be
converted to the correspondi ng. U%ies@nnds of general fﬁfﬁml a vil, '
wherein A represents a grouping of fo l'a IV, ‘by means héretofore

mentioned for the conversion of corrpounds of general: forrrul a VIID of IXBto

those -of gener(ahelfeﬁ;t) raus\ﬁb’m@h%as“efemb’-fmdeﬁ“ _m qﬂ eyg;;ther feature
Wagii; tgrmg s VI, vvhereln

o ?%W%%ﬁ

StioRlof g ' gbef @.r%aglii V@ Goell) thcrfgp;“ﬂgsent s a
roup- - COOR| erm{#umron tbmmh -1pB: ydmprlwemt canmtmdar orsy nched chain
g_| ky|p gr.oup LVIIL If desired, the isomers ravmg ydroxy group in a- and B-con n%guratmn
39 . may be separated from the mixture by. column chromatography on.silica gel. 35 :
' " * " Compounds of general formula LXI may be prepared by the series of reactions - - :
depicted schematically below in Scheme J, wherein R!* represents a straight- or- S,

branched-chain alkyl group containing from 1 to 4 carbon atoms, R'" represents an
- . alkyl group oontammg from 1 to 4 carbon atoms and the other symbols are as : _
40 herembefore defined. _ S . _ 40



containing from1l to 12 carbon atons, are prepared by esterification of the
corre- sponding acids of formula VII wherein Rlerr] represents a hydrogen

at am h\/ net hods. 35 known per_se. fnr nygml =) h\/ reaction with (| \
t he. approprlate dlazoalkane in an 357 27
1,521, 747 ° 27 inert organic solvent

e.g. diethyl ether, at - a. tenperature of from.-10[err]C to 25[err]C at

preferably OC., (||)the approprlate al cohol i ns the presence of '

di cycl ghexyl - carbodllnlde as condensing agent, “or. (iii) the appropri: gy
he
de

al cohol f.ol2low ng formati on of a m xeld23M¥ydri de by adding a tertlaﬂy_a
and pival oyl halide or-an aryl- 5 g, sulphonyl or al kyl sul phony h
(cf. our British Patents Nos.,1 362 956,and 5 1 364 125). Conpounds of

general formula VIl whereif '-represeﬂtﬁ a group—ﬁixrqerr] in which Rerr]
ay 1T, 8223?6d be sonverted by nethods. known

represents a hydrogen at g\
per se into non-toxic Sa‘qg“' 7 term"non-toxic salts", as

used L{Lthis specificatiorke i's meant ts the § M wafi ons of which are
relatively innocuous to thevwani nal- ofxgani sm whennused i'n thera- - peutic
doses so that the beneficial pharnmacol ogical prqbertles of the compounds of
general formula VII ‘are noj_wttiated by side- eff s.ascribable to those
cations. Preferably the sa{t$ are water-sol ubl ’—%iltable salts include the
al kaki metal, e.g. 15 .odlun1 and pot asspm~and anmoni.um salts and
pharnaceuticalIy-acceptab'“ - \@) aine sal'ts. Am nes
suitable for form ng such %al. | are well known and

i ncl ude, for exanple, am derived in eory“ﬁV t he repl acement of one or
nmore of the hydrogen- atons . of ammoni y groups, which may be the sane or
di fferent when nore tHhan opc wydroedgen atomis r ced selected from for

20 ' exanpl e, aIkyI groups &ontaining froml to 6 carbon atons and
hydr oxyal kyl groups f204i;taining—fTUnTi—%o<§£Sﬁ;g8n atons, The non-toxic

salts may be prepared frolyagigds,of. general fo mhereln Rerr]
represents a hydrogen ato 3Ry or exa tion of st0|ch|onetr|c
quantities of an- aC|d of general'f Ta VI ant™Fhe approprlate base, e.g.
an akkali metal - : hyﬂrOX|de or'carbonateqnanwonlun1hyerX|de anmoni a
or an amne, in a SUItab| “==/\%Busolvent “sa+ s ™Namy' be i sol ated by

| yophi l i sation of the sol, or Tt —suf?ici nsol uble in the
reacti on nmedi um by filtrakton, if- necessary af#fer. renoval. of part of the
sol vent. -Cycl odextrin cIathPﬁF@s of the prostagldﬁﬁln anal ogues of general

formula VII 30 - may- be pr par:ﬂﬂ?z/d»ssﬁTV|ng the cyclodextrin in water
or an organi c sol vent mhloh [ §ci bl exwi th water and adding to the '
sol ution the prostagl andi p\a Yo l® A Hle organic sol vent .
The m xture is then heaté nd weﬂeﬁ-eer n. clathrate product
i sol ated by concentrating XN M xt ure upeerfsreduced pressure or by cooling
and separating the product m%nfiléégL?6ﬁd;r deeant ati on.. The ratio of
organi c 35 sol vent t o aat er y be var&ed accgrdlng to the

solubilities of the startl alﬁ 35 ICL:$ Preferably the
@ C. during the preparation of

tenmperature is not ‘allo

the cyclodextrin clathrateg¥Yea-, [err]- Cl odextrins -or m xtures

t hereof may be used in. th& gseparati of th@m@yclodextrin cl at hr at es.
Conversion into their cycl odextri: athratgs serves to |ncrease t he
stabi,l'ity of thé prostagla din 0 anal es

40 The present invention ﬁ@s,, urther f%%lures the hitherto
unknown conpounds of gene rnulae I X y XLVIT T, XLIX LVIIT,

LXXVLI, LXXXVI, LXX and XCF gpd, the methods™ hgnetofore descrlbed for their
preparati on. The prostaglandln anal ogues. of general -formula VIl and their
cyclodextrin 45 The oxiddtin lof eompenndmef, forpinlar XXXYHA rte thoset of fermgla FIFACOOR] er r |

1wl ch R er 1RGP EERE RS Y PR npgie o i of cmpnd o

Compounds of formula XVIA may be converted stereoselectively to the frans- 5
a,B-unsaturated esters of general formula LXIII by reactxon with a sodium derivative
of the general formula —_—

: 6 _
(R*0),PCHC—OR"" Na® -
LXXV



atom non-toxic salts thereof possess the val uabl e pharnmacol ogi cal
properties typical of the prostaglandins in a selective fashion, in
particular—stimilatory activity on uterine contraction and ahnrt ifacient
Iuteolytlc and antlnldatory act|V|ty and are useful in the termnation of
pregnancy and induction of [abour in pregnant fenmale 50 manmal s, in
the treatment of inpaired fertility and in the control of oestrus, contra-
50 ception and nenstrual regulation in female .-manmal s.” For exanpl e, en .

fl)  aboratory tests, (i) 16 - (3 - trifluoronefhyl phenoxy) - W,
".,ZD - .tetranor- trans - 2, aﬁalﬂwdehydro - PGF[err] met hyl exter, 16

- 17%8 1%“20 tetr r- trans - ? dro - ru—[err] '
et hyl - ester - 25 he m%ﬂm% t}ﬁ @n?% e B tetranor -
trans - 2,3 - pdﬁhgﬂd»kﬁﬂme J?GEE@Erﬁt]:reBEd° y%ooester é chi’or ophenoxy)
55 17, 18 19 20 - Corapopngs of general fpmnula  RXHI -mayi bte mhrtgdmléﬁf[omds]ofal cohol ,"16
- phenox§/ 175#“‘1]:9 LXItVé’EV ation FF‘&PP%‘“‘““E‘“S’““W #rcAbspipteplkanob R er5r] :

al cohol and 1

e 119X€Qnay e repArtd | from to&ﬁ’ﬂ%&ds ofr 3 ;
di dehydro - Pgnenk b@shms heﬁhfd@é inendantla& th Qbriversion &F @megnant fe)mal e
rats V\/nﬁ(g adePHn %%B@Eﬁ@ swlfm“l@ml 4th and 60 ]f>th days
of pregnanc F&im %@f{i‘ ?’%W‘ Ef“%@gf[errog/kg
60 ani nal bad mma rinula CEVIAClo tmﬁég,f uoronet hyl phenoxy)
-. 17, 18, 19 20- t Commgls of_getmrarfmaﬂamma aoeo:ﬂBGEEiedsfrg]meﬁbt hyI est ers,

r the gongersionof pappagads of §er r]
or -

16. phe fom*lﬂ a:ifﬁ%
met hyl ter - O 3 ;%&HL rans -
2,3 - d| dehydmmula s ny b baeyeld < %?tg osgoffﬂ%%ggort i faci ent

ef fect in pr e gersignt of fcempy fogeseral iorm A.t oneally on 65
P If . desired, compounds of gén VIII may be convpe?tted to com- y

28 the Bin d&&"“ﬁwﬁg”‘ e Iﬁ’fmﬁfmﬁm foxe peaioned o the srerifution ) 20

[err]g./kg. amdpresents b gieu tamxﬁmqhenfouwopato In tests for | ut eol ytic

o _
effect [Rats are di:me& u % ?‘Ylﬁm flay 0- sperm
confir i on) o insorejujslormusarel: a@ﬁ E@%ﬁeous from
t.he angay f ngni,ilheL ;r,@@ﬁda , dis ¥y
observed by tImylwchgtmanmmcmlvmt,ihemﬂbﬂpemmmdeﬂmmcsbfew ed 5 each
day until thecs “h%m“ mqu%}k ' rggsgrged as effectlve
if the fSDr st ﬁ;‘ﬁﬁ %xﬁéﬁi" bﬁmm d for the converswn

trifluoromet hyl @apaadsyof genedal 2,3 - dldehydrOc-
l!@LZHXH toethpsarvbrgeneratrans - 2,3 -

cishydro - P hgigﬁﬁpﬁm oy R

17,18, 13520 %ﬂg&;eralf rEnﬁIQSIXA jerr| nethyl sster
produce 60% 10 Caenipear farmmmm ndal coﬂmt&l;td)f:onﬁm@ds@f 1 and 0 5
[err]g./kg. ag};ﬁmﬂ fomby‘- t:_f W aWan(mest)orawc solvers, -
trifluoroneth 208 from 2 o~ di dehydro -
PGF[ er r 4onet hy&unesfttwgm;ﬁﬁ,m oxy .- 2b5 pt’[th et rma?\orc-mtransm 2,3 -

di dehydro - PGF[err] nethyl ester, 16 - 3 - chI or ophenoxy) - 17,18, 19, _20-
15 tetranor - trans - 2,3 - Lﬂe 0 - PGF[ err] neth&l ester and 16 -
(3 - chlorophenoxy)- 15 17,18, 19, 20 > etranor - transk di dehydro -
PGF[ err] al cohol stinulate uterlne co'htractlon in the pregnant female rat
when adni ni st e#iRebini e KRI6EGHBIY ar® s haenbzﬁiemeslea) o re@i@isd @ich @Rordt  t he doses
of 50, 2-5, 2pandof5geidal fermnlh KI/okgn aliyilithiorh chqmiyndyeg. gttutyllckbgpdcdn vel y. The

pr ost agl andi nmgp;g%’ﬂﬁd@"eﬁ‘li °igh€"ﬁ1y@§f@ﬁt” #tm/@m%wraaﬁa rrofessbly bejow o- 2 .
dextrin ‘2l at hi pamssrogan&a%rﬁu@@kmnﬁ?s@aﬁpafeal ?memisxmdwﬂ WePOt ENCT €S . i
I nducing 20 gd arrhoea in conpari-son .with their encies in respect of the
val uabl e proper t Acwerding tep flyehen featurdcof she presdnt lﬁmﬂoex: mis tof gengiaks es by or al |

adni ni stgpat i offeyla VAL w - rfew*%ﬂey RY“I H0 - etranor
- trans E) 2, Bﬁgmc%ﬂﬂﬁﬁ% e 2 lth %ﬁiﬁaoﬁ@ﬂwo i 5%?3%4 50

217,18, 19, 20 hertisbfoiiderined, i.é. cmpsma;mgenemfdafnmr-o : [err] 25
et hyI ester, 16 - (3 - chlorophenoxy) -"17; 18,19, 20 - tetranor - trans -

2,3 - di- 25 dehydrt nd 16 - - .chl or ophenoxy)
o= P@‘—’i err] al cohol _

- PGF[ergk] rret hyI ester
- 17,18, 19, 20 - te'61=’- M ahs - o di de
are 1-5, 0.47,

required to produce 2%~ 0 ¢h 50% of ‘mce
0.62 and 0.74 ny./ kg™ ami mal“~Rody wei ght ;- - respectivel y

VIIL SRR VIIM




The foll ow ng Reference Exanples and Exanples illustrate the. preparation
of 30 new prostagl andi n anal ogues of the present invention. In them
TR ' . : i i
spectrum Nucl ear magneti c resonance spectrumi and 'Thin | ayer
chromat ogr aphy' . Were solvent ratios are specified in chr omat ogr aphi ¢
separati ons, the rati os are by volunme. REFERENCE EXAMPLE 1. 35

Met hyl.. 9&, 15a- di hydr oxy- 1Ia (2- tetrahydropyranyloxy) 16-( 3- trlfluorone-_yl
35 phepoxy) 17,18, 19, 20- tetranorprosta Ci s-5,trans-13-di enoate 481 ng.{ B“Y
met hyl 9a 23acetoxy -.1la - (2 - tetﬂdﬁyﬂWopyranyIOXy) .1 5a-_hydr o®Y 46

- (3 - trifluor phenox 7 cis-

5 trans - 13 - ﬁxe? 5@(2:‘,*; ousé%bégﬁ%as @c%&%ﬁ%&mm i ssolved in
3.18 nl.. 40 genepdl formiiiaa VOIG a:mJIXLVIIBnedi w9 drAnting3materipls byf coppduadssefum -
carbonate at ACfesral faomulpeyVIIN ayd FIX4, as @EC%@lqwe'ach‘FB‘H Kitxture was then
neutrallzed with 1.69 m. of IN hydrochl OI’IC acid and diluted w th ethyl

actat §_ The sol ution was vvashed with a'n—aqueous sol uti-on of sodium

bi carbonat e and an aqueousl ut'i Qn,of Gsodl hI oridewmdried over

magnesi um sul phat e and cong “pre sure to gi ve 447 ny.
of the title corrpound 45, cal
characteristics:-- L@ - iﬁ?ﬁic (devel opi ng
sol vent benzene-et hyI acet at er-:f@!n&) Rf =0. 2 IR«W(IM qu| fil rr) v, 3400,
2940, 1740, 1600, 1500, 980 cml; NMR (CCl[eM'] sol uti’ Q@) ferr]; 7.7-6.9

(4H, in), 6.1-5.55 (2H, in), 5.55-5.0 50: W(ZH n .
50 Methyl 9a - acetoxy - lla - (2 - tetrahy ny ) - 15a - hydroxy -

16 (3 - trlfluororrethyl phenoxy) -. 17,18, 19,2 etr rprosta - cis -
5,trans - 13- diénote, used as a startl ng mat er[‘,aj,, i n"*t he above procedur e,
was prepared as follows:-. 24gg. of 3 - trlfluprorrethyl phenol, 19.2 g. of
et hyl chloroacetate, 22.5 g

3 ' S 55 ' |od nd 20.8 g. of
pot assi umkarbonate were a. @ ,and 55 the

reaction-mxture was refl .ox"»a o urs Yoy actlon mxture was
poured into a cold aqueous hydrochl onsol Utionktand extracted with

et hyF acetate. The organic extFatt s e washef™ %™ h water and an agueous
sodi um chl ori de-sol ution, dri WQnesi um sul phat e and concentrated
u 0., . was purified by distillation

under reduced pressure. Th

in vacuo to give 29.5 ¢g. of s trifluoronethyl- 60

phenoxy) acet at e havi ng the 811 L@hym cal characteristics:- boiling
point: 122[err] to 125[err] Cs)‘”fgmhm Hg; I'R (I i qU| d film: v; 1750, 1590,
1330, 1130 cnferr]; . 1,521, 747 -
29 NVR (CCl[err] solutlon) \':‘-/tS\IffB{RQO_M ﬁ)=M4’°’(2H s), 4.25 (2H
q), 1.25 (3H, t). 33.0.g. O iy Bt hy ‘wer e di ssolved in
260 m of anhydrous tetrahyaeeof & an,¥o whic moNpaf a sol ution of 2N
n-butyl l'i thiumin n-hexane 5 = were added drEprWI s whi | st mai nt ai ni ng
t he terrperaturewﬂmewﬁg,srsﬁnboggﬁggsrgﬂ]eg;woredeﬁmd 5 After stirring for 30
m nutes, 29.5 g. detiag! of rBacuonkNIiNW[m&hh Ipie msiX mele vt ai ned as
descri bed above X?‘ II drﬁxx‘HiB)a %g%g ed to the

sol ution I@“ 'Lct o hoyrs and

then at 03: for 18a &tﬁfx§to Qzlaseﬁﬂliﬁehﬁoﬁ cwa@umwrrgaqleﬂamﬂnmth acetic
acid and 10 VII, umehtrcrm& aww!:em pfeﬁdm:@dVIpB meents dfthexygeagioshie was

di ssol ved in a Bifepreseni o - ‘g\H 'E? “%%“Hﬂm%’ﬁ‘hyl et her .
The ethereal exPPRut &k PacY §'ﬁe Wiot'h %ﬁ’p i &S %51 or i de” sol uti on,
dried over magnesi. um sul phate and oncent r at gd under’ reduced pressure. The

resi que was distilled at 160[err]"' ‘pressure: of 0.7 .
_ 15 ._ | v VIR 15

(wherein the various 'sy_mbols are as hereinbefore defined) may be prepared from
compounds of general formula IX, wherein Z represents '

: R’ represents a stra:ght— of branched-cham alkyl group conmmng from l to- 12
20 carbon atoms, R® represents a Z-tetrahydrofuranyl group, a 1-ethoxyethyl group, or a - 20



mm Hg to renove the non-reacted inpurities. The resulting residue was
purified by 15 col um chromat ography on silica gel using a mxture of

dimethyl 2 - oxo --3 - (3 -'trifluoronetnyl- phenoxy)propylphosphqnate
havi ng the follow ng physical characteristics:- IR (liquid film: v; 1730,
1590, 1450, -1050-1030, 750 cnjerr]; 20 . NMR (CCL[err] sol ution):

. 7.50--6.70 (4H, in), 4:70 (2H.s), 3.65 (6H d), - 20 20 7 i~
H:_d). 20
5 ()44 sodi um hydride (ﬁ"_\ 1- mWMﬁ \/\pre qu:nended Lo 100 ni24 of :

us tet mayra%y&@ngmwmﬁmu 'opglbbﬂﬁﬂéﬂrb)a& 1858 AT Gronp. ni trogen,
9.3 ¢. of di maidithe other symbols -are3as- hefehbefore defined, ie. compounds. of the general
trifl uoronet hfdmmulenoxy) propyl phosphonat e. (obt ai ned as- descri bed above) in
40 m. of tetrahydrofuran were adged to the suspensron at 30C. 25 ~and

the m xture stirred for 30 mnut _
25 4.5 g. of la - acetoxy - 6 rreth car bonyI hex Ixél s - 2 - anyl)
- 3lerr]- fornyl - 4a - (2-tetra Ve oxy) - cycl opentane (prepared-

as described here- after) i'n 15 ml. of tetdfahydrofuran were added and the

m XLUre $U1 1" Sl AOUELC) SOl B B WL QR HliRs 25 e

acidified wt dpp the

m xture. The mm;;mﬂl:tmd the platng] hgzoup; dnklr e ethcammlstarabed under - 30
reduced pr essbereinbefpredefinedsj que was purified by col unmm chromat ogr aphy on
silica gel using a mxture of ethyl «@aefate and benzene (1:8) as eluant to
give 2.66 g. of nmethyl 9ae acetoxy - lla - ?.(2 -. tetrahydropyranyl oxy) - *15

- oxo - 16 - (3 - trifl uoo~aetm.ghenoxy) ,20 - tetranorprosta
gt 35~

- cis - 5,trans - 13 - dfenote, having fall wi ng physical - .
{%P 35 TLC
Rf 21; IR (I|qU|d

characteristics:-
devel opi ng sol vent ethyl acetate - nbe X
ent; NI\AQ"“(”@’Cl[ err] solution):
19 (2H, s),

film: v; 1730, 1690, 1620¢7 590, 9
7.50-6.20 (6H, m), 5.50-4575 (3H, |
DY Y9943 ’\=/VV°“ 0 a0'ta -
/ ) - 3lerr] - formyl -

4.55-4.3 (1H, in), 3.55
Acetoxy - 2a - (6 - metho

4a - (2 - tetrahydropyran pen n *usel ast@ starting material in
t he above procedure was pr%’p“&red D . oMFX 3 - oxo - 6 - syn - :
hydr oxynet hyl 7 - anti-. acet oxy : .,,r:l s - .bifcy cI o[ 3, 3.8] oct ane, [prepared‘
as descri bed by' E. J. Col ’ T em Soc., 92, 397
(1970)], as follows:- : @“ o ® 45 190 g. of 2 -
oxa - 3 - oxo0 - 6- syn - KydrOxynewhyl - 7 a @etoxy - Cis- :

bi cydo[ 3,3, 0] octane in 1.5 b es of absol ut evmet: hanoI and 130 g. of .

pot assi um hydrOX| de were stl rred room terrperature for one hour, and then
successitel y WW“BH;PIC‘;m‘ig P ‘ish’fg fgﬁ’,ﬂrf én‘fx‘% Q}hl orlt acid.
The precipita fseneral fo e e m&mponcent rated
under reducedgareﬁsﬁﬁﬁxﬁLﬂ'MIrﬁqrtﬂumvmsto ponmis Egtnmlfdmnﬂihxﬁﬂt and t hen

with et hé acgvsﬁegl;gy%ﬁhltr?ﬂfggﬂt@ @g‘:fé?ﬂm 1@@““@2&64’@5“;0% o - lsa syn
- hydr oxynet hy* KOE herefiCt @aNeas
white crystal |b%@%em§%éa o e aieg T B%a& hm)atrheegrbé?ms - mp.
119[el’l’]C 55s convertedtoahﬁr Bfoup aiplee th cond;txon& t°l@‘ﬁ'§1¥@8‘8@¥“@?40 1480,

1440, 1 ups OR“ R C°n nmi la 1060, 1040,
sol ut | on); [er r ok Hharudd of the %&se(:rZidvenﬁc)n, coép&ﬁdssoﬂgzne(-dl H, n) and

3.38 (2H, d) fdﬂn(ﬂa(Yié.veh rem srmlptr f fommule 1V

=20: 1) ;
RF=0, 27.,660  sulphur atom, R Ch%‘ ’she ﬁe?“e% d t hyl.
S 7 ank %‘ﬁﬁﬁh‘r sg'f?i’- ""665 o[‘!fﬁx\’fd’ ap ne (’fgga ne y roisyne g
e

descri bed abov were di ssol ved |n absolute pyr|d|ne (1.4 I|tres) and
cooled to -40[err]C. 74 g. of acet}
m xture stirred for 5 hours at -:
O[err]C. The pyridine was evapor at
residue was dissolved in 1 litre-

bi sul phate were - 65 :
(wherein the various symbols are as hereinbefore defined) may be prepared from
compounds of general formula LXVIII by the series of reactions depicted schematically
30 below in Schieme M, wherein the various symbols are as hereinbefore defined. . -30

s r reduced p e and the 65 .
ethyl deetate. 200 g. of sodium

c,\a__n);(%(l de were added dropwi se and the
0—-20{ eFf] C. and then%ég 16 hours -at
’ r ur



30 1,521, 747
30 added, and the m xture stirred vigorously and filtered. The filtrate
was—cancentrated under reduced pr essure and the residue was purified hy

col urm “chr omat ography on silica gel- ‘usi Aig a benzene- et hyl acetate mxture
(1:3) as eluent to give 112:g. of 2- oxa - 3 - oxo - 6 - syn -.
acetoxynethyl - 7 - anti - hydroxy - cis - bicyclo[3,3,0]- .5 . octane
as colourl ess needl es having the foll ow ng physical characteristics:-

5 mpy, 36[err] to 37[err]C; IR (KBr tablet): v; 3450, 2960, 2850, 17 '@51
1740, 1420,251370, 1250, 1190, 1120, 188471040 and 980 cnferr]: NVR2S
(CDCl[err] solution): Jerr]; 5.15- 4.80.(1IH m, 43375(3H rr) 350(H

10 10 . 1-0) and 22 (3H S) i[C devel op| ng sol vent net hyl ene
chl ori de- met hanol =20: 1); Rf.<0 43 g - 0OX0 - 6 - syn -
acetoxymethyl - 7 - anti ‘ cI o 3, 3°°8] oct ane (obt a| ned as
descri bed above) were di syQ¥ &d in 520 thylene chloride,: 25 g.
of 2, 3;_9i hydr opyran and 0.5 xvfns t Ol esuf”bhonl co@ti d 15 - wer e added
and th¥ m xture stirred fog 20 m nutes at rgpmterrperature The reaction

15 mi xture was ‘neutral i'zedAwkth 3
diluted with ethyl acet at '

reduced pressure to give 58 Y. ~Yof 2 - oxa -¥3¥~~oxo - 6 - syn -
acetexynethyl - 7 - anti -7(2 1uﬁ@¢ra- ydrdpyrinyka%y) - Cis -
bi cycl o[ 3, 3, 0]octane as a gplourle hayi ngjt he foll ow ng 20
physi cal characterlstlcs -

20 IR (liquid film: v; «a T46% 40, 1390-1340, 1240,

1180, 1140 | 120, 1080 1040 0 cnf err X AN€DCL[ err] solution): [err];
5.2-4.72 ' (11, m) 4.72-4.3 (1H,mm > 25 (uxoow (54, m and 2.01
(3H, s); TLC.(devel opi ng sqgl vent net I ene -

_ chl ori de- met hanol =20: 1) ;
Rf =0..74. . 25569%‘?’-‘%{;@

ared as .descri bed
above) were dissolved in

nd cool éddo0 -60[err]C. 456

m. of a 25(wv)% solutigpVo} @uw y nis dride in tol uene
were added and the m xture -stj df 20 m nyLgs at *t he sane tenperature;
aquesus net hanol was added in order to deconpose the excess 30 of

di i sobutyl al um ni ughh@hifcalfn of Bindo@dbibd jelGal R6RiGl RixvAITO0 WRSe dfigedet ed Of f and
the 30 filtrat &:rmﬂs Lctmmdna@rld @ﬁmeﬂt by imedls hiereteforer maitianed] fprixsemi e t 0 gi ve

35. 2g. of 2 - o m@nmf foymula Xy whergi ¢ (2 -
t et r ahydr op yran “:s“ g %g&ﬁlﬂ %ﬁx AUl 85S O i 1°
having the foll El’ktt&g a-ibadstoeeues;ﬁegsrm idRs gmxXiI v; 3400,
2940- 2860, 1465- 14d@dnpodnds 6f getaaaormazsxxxns@ayas converted to compounds of

1200, 1140 120 ge_ggqlg i3 Ig_WV oxldatlon with manganese dioxide in an inert

35 TLC (dé el op{EiESS &ﬁ?g&g p B chiidp SHavomy IR, PR i unl®
hydri de ( conent. seaerﬂmﬁand XKIV 4@9 brlconverfed db mﬂaydds ofll phOXI de
and stirred at foin@la EXXXYV b5 omidetion undsr otiid apdh netrali agndi wgﬂ | with
sul phi nyl i;pet hyﬁ? eram‘i’ﬂé“‘? eRREeRtoAt A Redsratsly, Jow EMPERIRG: £& Ris:a roomns
termerature 40 ot BiChof (pBRRI RESRAL KX 2P \WinSiiso b6 pipaSddl ditbdelf Fro@con226 g.  Of
(4- car boxybut y| jetusds phgmeshl -fomummmmswmmmmwemwmamwaseonamons,of di met hyl
sul phoxi de, t hetg &ith Collips’ profppest wmtsentat p Elodagtshlow %P@ﬁwrr,mé’elp‘aﬁ@@ 20[err] to

25[err] C. sol tﬁlﬂ"@ﬁu‘sﬁ’fes §f5 |g1scﬂcX}%{V—>9ﬁ§ (vm:i 519 ¥e canﬁd outs%n
hydr oxynmet hyl - mehns Rerbinbef '@5? &’Qy}{cﬁdimhxleHI—GVHK,
bi cygl o[ 3, 3, 0] Owtpved o o rf&dmhsLmawmrqubsdep@ms a sulphwa lsymeind Eﬂﬁgfalo M. of

di met hyl sul phoR 4% fgrein bove.reacti 45 stirred
at 35[errpsto 40{:% °ﬁmﬂa v, it Ko ﬁwgg ;ﬁﬁ“ﬁ’ éﬁﬁv‘%gwt hen fgour ed
into,6 litres ods Heﬁﬁbetm eeﬁnam dttheom&uymlals asd I3 Sewinbebore dehingd, LoRaved by

extraction wthpoamﬂsetmenea%éc;na@lﬁ—dl et hyI ether mixture. (1 1) T_he aqueous

| ayer was acidifi ed to pH2 : S o
'WM ' S
LA e ~viT

~ (wherein the various symbols are as hereiribefore defined) may be prepared from

30 . compounds of general formula LXXXIV, wherein R® represents an alkyl group 30
. containing from 1 to 12 carbon atoms, by the series of reactions depicted schematically
below in Scheme N, wherein the various symbols are as hereinbefore defined. )




wi th a saturated agueous oxalic acid solution and extracted wth a diethyl
et her-n- 50 pentane m xture (1:1). The organic | ayer was washed with
~water dried over sodium 50 sulphate and concentrated under reduced
pressure. The residue was subjected to colum chromatography on silica gel
usi ng a benzene-net hanol m xture (10:1) as eluent.to give -35 g. of 2a - (6
- carboxyhex -'cis - 2 - enyl) - 3ferr] - hydroxynethyl- 4a - (2 -
tetkééédropyranyloxy) - cyclopentan - la - ol .as a colourless 0i | having

t he fol | ow ng physi cal char acteristics:- - N,
55 NBAidbid filn - v- 3400 294015847 - 2300 1710, 1450 1435 26400,
13551245, 1200,- 1140, 1120, .1075 amsks1025 cnierr] NVR (CDA 1 sol ution):
8; 6.20 (3H, s), 5505109a(2H in), 4.75- 4w436(1H m, 424385(2H

m,and 3.85-3.0 (4Hm; TFLC ( 0PN oa®l vent. chl-orof orm -
t-et rahydrofuran - aceti C aclhd=0: 2: 1) T— S o a solution of 18:8
g. of 2a - (6 - car boxyhex§s 8 - 2 - . [é‘r—gﬁ‘;K hydroxy- et hyl .

4da - (2 - tetrahydropyranylox‘y,;m; cycl ent ar}mL, (obt ai ned as --‘, '
descri bed above) in 130 nml . of diet et her, a freshly prepared et her’zal
sol ution of 65 . diaz th.co anng in-an ice-bath

until the reaction mxtur
1,521, 747

i, - ' 5 paI e yeI I ow coI our.
The reaction mxture was ¢ heefitr a Va uo, and e residue was .

subj ected to col unm ~ chr onat ogkaphy onSi'li ca=ged using a cycl ohexane- et hyI
acetate mxture (2: 1) -as 4eluent - givey,15.4. g. of— 2a- - (6 -

\=yzslw§)‘rrethyl - 4da - (2-.

ol : as a colourless oil

s—@a 5 1R (liquid:
60, 325¢ 1250, 1200, 1140,

: 13
NR)R(CDC err] <&Pution)y: [err]: 5.55-5.00 -

WBH 's) -and 2.97 (2H'
| A or,i de- met hanol =19:1)

met hoxycar bonyl hex- cis -
t et rahydr opyranyl oxy) -
havi ng the fol |l owi ng physiggQ
film: v; 3450, 2950, 287
1120, 1080, and 1025 cnierr];
(2H, m, 4.78-4.30 (1H, rr)°420 3.46 (6H,

s); 10 : TLC (deve

Rf =0.43. NARE &arbonyl hex - cis - 2
- enyl) - 3[err] - Fet hy tr hydrgpyr anyl oxy) - -
cycl opentan -.la - - (obt ai ner;lm,as descri bed. @hpve). Were dissol ved in 250

m of absol.ute net herne chloride;: and 25 of pyrl d| ne ver e added. The

m
ai.t* in the app . contents
cool ed to - 20fofh a%xxgvmﬁ;mL&kk%% ﬁ&ﬁ&i&h 2 Of ébm% ion of 5.1
m . of gendrl fodmutar LXiE tohthbse Iof @enesi foamda LMIIBCusing 2 cofpawmd bfy| ene
chl ori de®wi t h8@erl forn %ﬁﬁH "S*FFF‘rli‘ APTHES acwiphyrratest angk Rt apd Risuires tenperature

for 30 nminuté ulP'i. I&%&Mﬂd%ﬁm@%@g&n foI | owi ng

physi cal charﬂaﬁﬁLxxxvmbyM Qﬁhﬁbﬂed W€ BveR PR 2E Bpainlly | - acet at e=2:
: Rf=h§8 61. ofweralformﬂaVHGAo@wt ula VIR .. - of acetyl chl or| de in 20"
of t

L) m rmula
m;ﬂ ur.e a%l ?r@ gﬁg&? e;%%{;‘%%é% Eﬁg%ﬂwﬁ“@%ﬁ?we ‘roeactr o

et hanol -were a eﬁgmaesﬁrm@eLxxxmm Tbe aoiivbryed tshbxﬂromdeof Pyri di ne in

the rea | on mhfoenu §Criem=$ca¢n| witila fyitablé ermethylsitylating g. Nof sodi um

bi sul ph m?'l“él Jodl &%B?WYQ‘IMQ“‘H’% @r’é?lm&fﬁ"efe“l‘?‘r’é filbrate
conc

was 25 remgr XCEAURE Gvid KEES MhEbd. Qfeﬁéd‘/é Mﬁé&:@ue havi ng
the fol | owi ngdglribed émlithe series oZ&eacdm&r HXA-eVIIBt (via: EXB)L The( mpmﬂ sol vent
d

benzenesgt hyl the silgloxy orgppundy:jof g |femela in 300,
m . of %‘fhw - EOYRf f’l °n§é‘f‘ﬂrt8t§§§§§sﬁd‘é&f’§ g’m P of Hal i o

acid were add oiids ToF e m&wwﬂuaﬁayr&%&ﬁapﬁrﬁssuroﬁgm%& - The
organi c | ayer fmdagﬁpﬁrlutm mgfmdmsnmnedsfm the bopvenidn of warhitnds afjueous sodi,um

f tVaM
grol ghsg%’;?agg D siyoflvgneéal form a eﬁi‘e?ﬂﬁs \ﬁ?ld 'WRIC}UI%I E§X§Ol uti %
(i. > or XCI may be converted to the compondmg UGA compounds of general _

formmla VII wherein A represents a grouping. of formula IV, by. means heretofore

mentioned for the conversion of compounds of general formula VIID or IXB to those

_ of general formula VIIE. - '

30 . - According to a further feature of the present invention, the compounds of general - 30
. formula VII, wherein A, B, R* and R® are as hereinbefore defined and R represents & - .

group —COOR’ in whlch R* represents-a straight- or branched-chain alkyl: group

containing from 1 to 12 carbon atoms, are prepared- by esterification of the corre- -

- sponding acids of formula’ VII wherein R® represents a hydrogen atom by methods

35 known per se, for example. by reaction with (i) the appropnate dlazoalkane in an 35




sul phate and concenrated under reduced pressure to give 13.7 g. of crude
product. The crude prduct was subjected to col um chronmat ography on

silica—gel using a benzene-ethyl acetate mxture (3:1) as eluent to give
7.45 g.-of la - acetoxy 2a- 35 (6 - net hoxycarbonyl hex - cis - 2 - .
enyl) - 3[err] - hydroxynethyl - 4a -(2 - tetra- 35

hydropyranyl oxy) - .cyclopentane, 2.40.g. of la:- hydroxy - 2a- (6 ..

- net hoxy-+ carbonyl hex - ¢eis - 2 - enyl)-3[err] - hydroxynethyl - 4a- (2; .,
tetralw,dropéranyl oxy)-. cyclopentane, 720 ng. of la - hydroxy- 2a- (6 1433
met hoxycarhdfiyl hex - ¢is. - 2. enyl) -MMF] - acetoxymethyl - 4a - 2#2(:°
t et r ahydr Opyr anjHeoypinic SHAORE HictyE et i a4BmpedandS ofkronP L 1b4E, 1o 3681 OXY - 28 -
(6 - et hoxycar behpikfesbly -0°C) i) the apptyﬂu’)ate-ﬁc[om ri) the presence 4 dioyzRheayty Met hyt - -
4a - (2.- tetrafaepdiipik o g;} agentg orc| anprepriatd. glcoholdellowing formatigm - (6 -
et hoxycarg)onyl x %? _honw& tert ugqxglq anmqugyhc{eggt;? ryl-. 4a - (2
tetrahydropyranyb@mgj cy ]r_o_' tane Iovm ng. physi’ca S
characteristics:-. -Q@pounds of generthom(ulal iqllmhereﬁulkri@presents a3, CGOR)‘O,m 2950 _
2870, 1740, 144%"611 QePrepeagoR by atom may,4i3ﬂqsmbe mmteilhmneﬂmso 1030,
980, 920, 1§75 ani BlG LELMIbNHie | (ong e AR % (,ﬁ‘&f‘"S 45, o2 27
(2H," m, 5 16- 4cﬁans(01Hh1cIiT)re réhn?ﬁymﬂo théanifd] org

(3H,'s), 2.98-2. gt _ql_q;:;les‘;gl thzn&mﬁe&?ﬁla glidnm olo@ﬂ propeme; glf tltle 'Etx@our(dd@i/el Opl ng
sol vent benzene $_ascribable to. those cations. ‘5 - Under
an atmosphere 0%%; %ﬁ% B Zlmm s s"iﬁf i&%’lmﬁf&uﬁfﬁ a@i (if 80 g5 of
met hyl ene chl or haepxic). a&&:egaltsoi\mﬁﬁﬁmulu”moi forig Glch Wit @it G4IByliM akids St i rri ng
and the mtxure? kneen 2 iP‘ﬂ orf qyampld; anyines\dexived injtheogy byake repldcersapt i al  €art h

were added to tw(ﬁﬁ‘j ' %&%ﬁﬁyﬁn@ﬂi smlaoeds""%ﬁ& % ol ution- of
956. My. b 1a exadfi6! 40 growpe containin cabod BiboHi S0 By dps Cl S~ 2 -
enyl) 3[err] Cdnpm gomrretomdarben ( 2- 55 t'etrahydropyr any Ipoxy) vV -
cycl opentane (pgep he qn-tpEic dalig anay | E‘?"B@ Qchis zbgemral fermuhétlhyhm '
chloride. After o skttt Heddle il agg“ ebse& o BrSERt e were
added to2she I Bdfokid® Br Earbohdd, @mmoal &dr&xfide, Qﬁta@e furisher
10 mi nutes. Thesolvens.iTheispity. mqyrhmso ted by dyopleilisation |of &fe@dutﬂﬁ,forﬁiﬂdxﬂichﬁtlyf iltrate
was eoncentr at emf Qﬂ@&* thg Feaction mdwedh&é&amneésme@arym reneosdl dfi @arvals  subj ect ed
0

to silica gel col ufdodesdih Qi RREY prosta andin Q8hid e £ hyl

acet at e midtur em(ﬁbelqremd & dissdlving megs’}aagl mrﬁteg&% a.f 5& {%F%% pm‘{i'g 2a -30(6 -
net hexycar bony!| ﬁégésc gl water and gadding to- th|: sdg mfglandmlanalogue(fﬂ a

is
]E et rahydr 0- "pyr lﬂyﬁ}% ::lc%nﬁt%:tuggthé ee er reduced pressure or the
ol | owi ng physi &a gCi Ee@ﬁ'anng%e' piﬁ?i ESby ﬁlt:ranol‘xgzlxs decantation. ratio of o

1, 521, 747 35  solvent to water may be varied according to the solubifieiés bi Tgtthﬁﬂg Qxagagism \35
3000 2950, 286‘8ld ¢} pperdtiyg (s nqmed 10&Eeed 100 durbg e, 1140,

1085, 1030, 9805nREFHR 323 ‘dz ﬁ@? iy o8 gixWToN) - [err];
9.85-9.68 (1H, s cfclod&trﬂ; es tél ‘g“ ﬁ ""a‘g,‘g,dES (1H m,
3.67 (3H, 49), aml‘@eSOB (3H, ) . devel op| ng sol vent o
benzeneet hyl acefat mﬁ‘“ "R;l“‘tlgm includes, as f“rthef femfes the hitlgrtq gnkgowyo| ut i on of

LGS, o el A T &iﬁi@ﬁﬁ%&ﬁ%@ﬁﬁm 1"

98‘

0X0 - 16- (3- -t rThe ptﬁkmgmlid'l Yehallg@es o Ygeneral X oaextrﬂ.orprosta-
cis - Sans - clatigates @ﬂﬂﬂm Bdl @Q@smwhlueu’ ahydroz& m’. 48f .
et han0| there%‘% m a se 1V % Hion a a e V\Ihl l st
keepi ng 10 e,% @5&,} d n tﬁﬁy‘,ﬂv? ,are "t he mixture
was neutr gl i zecusenlt in the uermxﬂa&oxaoepuegmmlaﬁld ikt mNsrbgniiid Jen@leapor at ed

under redUced phesly @ mtmees ﬁif#%%@émmlrdm , gdatrly et hylo .

acetate. The o gRihey 1% g@ in gandard, :
bi carbonat e sol sk 00,3 - mefH QS rlb & - Rethrdk-! on, dr| ed
over magne3| um &k Bsat- élddmdtoeBﬁEemethaltea& lmd 3- ﬂmhpmﬁky F E51819,20- The '
resi due 1% mﬁgﬁg LiZdd ﬁth?ﬁwgﬁghﬁﬁsgggé@? 'pﬂl%qpbqn@ﬁ)'gﬁ #sing a
ture of eth i ()B.I I o - hol, 16 - phenoxy-
m X y 7,184 fetran - trans < 2,3 - dldehydro PGF,, alcohol and 16 - phenylthio- _
o 17,18 19,20 - -tetranor -. frans - 2,3 - . didehydro - PGF,. methyl ester inhibit: -implan- -

tation in pregnant female rats when- admmlstered subcutaneously on the 3rd, 4th and '
60 Sth days of pregnancy . at the daily doses of 50, 10, 20, 100;.50 and 200 , #g./kg: 60
animal bady weight, respectively; (ii) 16 - (3 - mﬂuoromethylphenoxy) .17,18,19,20-
tetranor - frans - 2,3 - -didehydro -- PGF,;. methyl ester, 16.- phenoxy - 17,18,19,20-
tetranor - frans - 2,3 - didehydro~ PGF,. methyl ester and 16 - (3 - chlorophenoxy)-
- 17,18,19,20 - tetranor - trans - 23 = didehydro - PGF,, méthyl ester produce an .
65 abortifacient effect in pregnant female rats when administered ‘intraperitoneally on 65



and benzene (1:4) as eluent to give 247 ng. of nmethyl 9a - acetoxy - |1la -
(2- tetrahydropyranyl oxy) - 15a - hydroxy 16 - (3 -

-~ trifluoreomethyl phenoxy)- 17 18 19 20 - tetranorprosta - cis - 5 trans - 13.

- dienoate and 288 ng. of its 15[err] hydroxy i soner and 370 ng. of a

m xture thereof having the foll ow ng physical charac- 20 teri'stics:-
20 TLC (devel opi ng sol vent ethyl acetate-benzene=1:2); 15a-hydroxy

conpo d: Rf=0.42; 15[err]-hydroxy conpound: Rf=0.47; IR (liquid film: v;
730, 1570, 1440 980 cnferr]; 25 “NVR (CDOs sol ution) -
7.280- 7. 00 (4H , 5.95-5. 65,5@12147 , 5. 60- 25 5.25 @8H m,

5.25\4/95 (1 z{t%ﬂé daﬂ} dosé OQ%O(ZZHId palugﬁgq;lﬂaﬁkbdys) 2.08 (3H,
s). REFEREN BYtests for Iuteolytic eﬂ'ect [Rats are hysterectomized on-
2- phenyl sel ente S, da af desiaydr(dx

_ sﬂ»eangéhﬁtmmhgl‘us matdyhdrxyr)st- #6- (3- 30.

trifluoromet '}C“ 0'%3 ; ad rd&)h@ﬂl V‘B%td&? ok o€~ 13- d enoat e
30 A solltio ﬁ;{%gﬁ“ iﬁﬁ’f{ Ve, ahydrofuran
was cool ed t G witti) diy@],li6 2(3O8mndom ylaheaox;»‘ﬁlvlm 19,120-0n of
n-butyl I'i t hi uemdner 1¥ranheA ) esirSks -enilehoxsthg,lrﬁll%ﬂﬂjre stirred

RS rrzm;&% “’““"*Z‘;%" Tk gﬁbﬁff;%? mﬁ;ﬁg’gﬁﬁ?

di hydroxy - Iﬂ@ecuveiyz and '(Ej uahy(dromun 1py oxy) 7518,{9520- 35

met hyl phenox enox!t'r 7,18, 1& °r' =
di enoat g (pr tgag‘dﬂgg'E é‘ of,s
r

t et rahydsr of u Q,goholqmgm.k eand t he
reaction m xtmmcﬁdnl rt&d tzanam :mutvm adinn ed&mﬁmduel tigt20the . A sol ut i-on

of 920 ngy. of dayiofjsestay dﬁa5qsﬁ—4 d%'f-mt- /Ik%\ﬁn%l body Wel sdr ofur an was
added dropwi s 1 te‘}i}'frﬁﬁ“

conti nuéd forg; . vﬂﬁuﬂe ;Jeﬁi’EsO an aqueous
sol uti on of alesabibefone des _'hul.l E& amblextkrdass @gl ol hdmmatt ibn atcm at(E:- The extract
was washed wtriﬂnw@w zi*ﬁl " d T ? rSol =on of sodi um
bi car bopat e afffy ‘@{, " r ﬁ@g *over 25
magnesi um sul, ydre mﬁmﬂad 45 dﬂomphwaﬁbgr- 17,28j1900d whasesur e. The
resi due was ptramflbij bl;dehydto loehak togrritad oy produce dlaﬂh%mSm%eh gel using a
mxture of b gt are L 04&%@{‘ ":a“’ ke gain .gg%é‘[’&‘ghgr%ﬁmd 19 ny. of the
title cegrpounggh %nildﬁ‘l etlitionC ﬁte& MR. andTLC 30
(devel opi ng SmL@rﬁprmmﬁﬂh tnfﬁfeetﬂ:tscﬁptﬂn 1spectrisiy=CNtlearEiagdRtlicE 1. 50 L

Met hyl 9a; 15a mp%vd ZThipt laysh \chio sqlgent ‘3atiog jatel yor onet hyl -

50 phenoxy) - 1%P&F %{ﬁéﬁpﬂ?‘@%é}‘g‘gﬁgmé’yc?gz‘ﬁ trans-13-trienoate 219

ng. of nethyl 2 - phenyl sel eno - 93, 15a - dll‘h%/‘droxy - lla - (2 - tetra-
N ) .

\o
Yl

S

hydr opyr. nyloxy 16 - 19, 20 4

t et ranof’gr ost a- 9“’1 %lgﬁ ot . tg‘a E;,descrl b8d in
Ref erence Exarrpm - a&toxf&n l.ved. yran@lbxyd -NMisyt ur e of et hyl
acetate and tajdmh 3 artnnuoﬂo)nemylphemxy)rf @718,1930 wi tethan@prd@d - wis- of 30%

hydr ogen, per ofrars -ak3 3 De?t? aﬁld“?ﬁ"?ﬂﬂ?“é%““i’ﬂéfe 2k ure yas then
pour e MLc mﬁg}r R o
Tht

wat er and - anJREdeanSty ctdtel tioh Qs Withed Wit lah Gkfdeousifolueich @&lumragnesi um
sul phat e and bmlmatt argifap dqueevsl enlutipreefiseriiuh ghloeides dnied ovep mggnpsin H!LSBIP;!? of the
title . . conceny wnderatp mfch Pﬁﬁ“’Fcﬂ’ IgBW"f'ib mgh ok HE fftle REPYRY er i sg4 Cs: -

60 TLC (devol §L g :§,§n Macagataig=2:1); RF=0.18; IR.(liquid
film: v; 3400 1 1660, . 160 1500, 980 cn{ err]; NI\/R (CCl[err] N
sol uti on er r | IR (ligaid §lng: 54 40 ,3740, 1%60 15004980
_ ol ] MOll{ (CCL, sohguon) 77—69 413) s 6. 1—?155 3(§H m? S. 55——50
1,521, 7%3 . (2H, m). : 50 :
Methyl 9« - acetoxy - lla -(2- tettahydropyranyloxy) - 15« - hydroxy - 16-- . o
3 - trifluoromethylphenoxy) - 17,18,19,20. - tetranorprosta - cis. - Sjtrans - 13- '
ienote, used as a starting material in the above procedure; was prepared as follows:—
: 24 g. of 3.- trifluoromethylphenol, 19.2 g. of ethyl chloroacetate, 22.5 g. of sodium .
55 iodide and 20.8 g. of potassium carbonate were added to 75 ml. of dry acetone and 55 .
the reaction mixture was refluxed for 16 hours. Then the reaction mixture was poured
into a cold aqueous hydrochloric acid solution and extracted’ with ethyl acetate. The
organic extracts- were washed with water and -an ‘aqueous ‘sodium. chloride solution,
. dried over magnesium sulphate and concentrated under reduced pressure. The residue :
60 . was purified by distillation. #n vacuo to.give 29.5 g. of ethyl ( 3 .- mﬂuoromethyl— 60
phenoxy)acetate having the following physical characterlstlcs — _
boiling point: 122° t0 125°C./19mm.Hg; . '
IR (liquid film): v; 1750, 1590, 1330, 1130 cm—*;



EXAMPLE 2. Methyl 9a,1l1a,15a - trihydroxy - 16 - (3 -
trifluoronethyphenoxy) - 17,18,19,20- tetranorprosta - trans. - 2,cis -
5,trans - 13 - trienoate rnr 1L (3 - 'rrlflunrn- nethyl phenoxy -

17,18,19,20 - tetranor - trans idéhydro - PGF[ err] met hyl 5
ester] N '
5 A solution of 198 ny. of iret hyI 9a, 15 - di hydr oxy - | 1a(2 - tetrahydro-
pyranyl oxy) - 16 - (3 - trifluoronethyl phenoxy) - 17,18, 19,20 -
tetragoyprosta- trans - 2/'cis - 5,trans - 13:-"itrienoate (prepared as
described i@ Exanple 1) in 5 nm. of t&b2lMydrofuran was stirred vvithz9
of 1N hydrochloric | rr u eacti o
m xture was then pggfrkmgc(an,t@ tgr %se_f??oah}égn% (gﬁ’n%)r JPZP& @ 10 and
the extract was wadibe ofidithetivih methylpinsbhouate vep teedmﬂveﬂdham fah ofodnhgieets UM ,
chioride, dri ed XR¥ETRERCTHG b*ﬁ gt e = rmnc,oéﬁbl vegliigm, in dehezane duced
pressure. ‘The rg&ﬁdﬁu&qﬁw gg‘g %ﬁé‘ll i ca el
usi ng , mxture(@tauedl :y es&ib&tiﬁo&)am oa:m;of) S?:E dto give 64
nmg. of the trdetvgggs wahenr¢$atthesaméminbmmm@r B ficurscadd then
. or 18 hours. -

char act er igtics et P By reacuon mixture was neutralized wi aoeucad ands TLC
(devel opi ng Sol i %r%&qr?@ﬁf“éﬂ%ﬁﬁﬁéﬁr%ﬁ%ﬁ l‘%{ goss of ) , 10
Rf=0.21; IR (Ili qqucaﬂs ﬁqdiunj chlonde onceharated 980

crierr]; NMR (Cﬁ Q‘E wasd;r;cjuerl ac)seq; H,xnda)a,pr&sweofmﬂ dt), 580
(IH, d), §s77-5 maﬁmpg pﬁgﬁs ’lr;ﬁxnn'e aoe%t;ﬂ .

REFERENCE EXAMPhdzang. (5:1) as eluent to ve 26 of dxmethyl 2 - oxo 3 - 3 trifl

9a, 15a- di hydr oxyhem Ylplosphéng Histids’-18, 1- , 20-

tet panor zggzasdfg;y"rgﬁri“‘y}% r%’;w r4é%647o % e O 1

tetranorprosta - ci68 mg. tsmmshydrﬂla(ssmeaﬁat)ew&ésu d( R DI df as
descri bed her eatmh “Sm@dvf%@lomwmgandﬂmmmwmmgﬁﬁdroganasg iof red 25

with 200 ng. of YFRS‘ sphmate M’Eﬁ'ﬂedo e reaction

mi Xture was the&dmt&&m fﬁﬁ'&g‘m e BeRsrieniat #0°6t hy

acetate. The soI ut450gu ofde \mdxgd 2ai-t (6 vmmcamahymweauszsc&.m l-@p- of sodi um

bi carbonat e and BEE deapyratylosy) S%IPMMPGPM{;\S ddscribed heeer sodi um
Sinie) 7

sul phate and co m;gﬁd&ﬁgﬂgéwl%%ﬁ@@ 655 ny.

of the tiBde coigaell &listigg:-
TLC @devel opi ngre@@td/mmt)éﬂmecsklue &Eli}aéoﬁﬁin mﬁmﬁywmﬁ&eﬂ i qui d

film: 3450, “32‘546‘““2'8 ethYJ(; as1= wmzaa%gmmthynl% 1125,
1065, 1030 96 819,20 m o) C Er%m; errl;
7. 65-6. 6035511 thETjollovEn ( m, 35
4.95-4.30 (2H, m Tm%d‘@m?@ol‘(e@dthymetat&b{uﬂgzhne% 8),acet oxy - 1lla - (2 -

t et rahydr opyr anyl gyy, 0 hen xy « 17, 18 19, 20 -
tetranorprosta - (ﬁ qm%t?’ lmqf@qsz zé%g ggg_d;%s(ﬁ{s&?r*é?g mat eri al
in the abd¥e procedur(EH, Msmamdz)as.s yygz 0.1 gq9 Of

di met hyl net hyl&h nylhexz(t@ erwf) -a31h fhemytls 40

t et rahydr of ur an, "7)‘:6 °P3“32 %&“ﬁrfﬁ'ﬁ?ﬂ" *hi°t°h| umin
n- hexane were aa&’étad -&zﬂpw&ﬁﬁ[ ){l@ from
-60[err] t#d - 70hmers l@hS&f:tQﬁ%t(lﬂ‘?O)]mgfdﬂoqu’;O m nute ghyl 45

phenoxyacet ate [.n 2 -t b fuﬁomyladdeutzt-@cetdm geol ution. The
S v B B 3 B R R o (IR0 and e
at rqom t enper adovléd inOatEioBbsa) tand h thmqwrﬁ&mﬁyﬁc‘?d"ﬁé wzed 45

with acetP® acifd dﬁ@mrﬁlerﬁltraatvedcqmdem&m cepl‘p&ibuibe’l‘he udEQEsI due 58as
dissolved in a I'“’1 thsived%rghgﬂ 2-et her. The

ethereal extr aCisgnaiihi d\/ﬁ-&hﬂ‘ﬂaﬁ 8&71 PR mEpsETRdEahl ut i on,
dried over nagnesrmrmlsirlq;; ate and concentr ‘&d ‘under. reduced pressure. The

resi due- was purifi B lrﬂ, I3éi0i 69705-@880 1740, 14ﬂo\ﬂa4n.|d41001@m/£335,8 9 @5 of

dinethyl - 2 - ochMR &b QJ%;J %ﬂ 0_@} thefollovmng
physi cal charact er | Sui28 $2H, s904.13L3G7 O] rr B ®m Hg:

TLC (developing solvent methylene chlorlde-methanol 20 1); Rf=0.27.
~ 60 124 g. of 2 - oxa - 3 - 0%0 - .6 - syn - hydroxymethyl - 7 - anti - hydroxy - cis- 60
bicyclo[3, 3 J0]octaine (obtained as described above) were dissolved in absolute
pyridine (1.4 litres) and cooled to —40°C. 74 g. of acetic anhydride were added
dropwise and the mixture stirred for 5 hours at —40° to —20°C. and then for 16
hours at 0°C. The ‘pyridine was evaporated off under reduced pressure -and the
65 residue was dissolved in 1 litre of ethyl acetate. 200 g of sodium bisulphate were 65




IR (liquid film: v; 2950, 1740, 1600, 1500, 1250, 1040 cnferr]; NWMR
(CDCl[err] solution): [err]; 7.60-6.50 (5H m, 5.00-4.40 (2H, broad s), 55
4.10-3.55.(6H. dy 3 55-2 80 (2H_d)

55 1.1 g. of sodium hydri de (65 1% content) wer e suspended in 200 m . of
an- hydrous tetrahydrofuran. Wth stirring under an atnosphere of hitrogen,
7.83 g. of dimethyl 2 - oxo - 3 - phenoxypr opyl phosphonate (prepared as
Hoed above) in 100 m . of tetrahydrofuran were added to the suspension
r]C. and the nmixture 60 stirred for 30 mnutes. o,

'V .:300f Ia - acet oxy - Za - (6,52L,mM3t hoxycar bonyl hex - Ccis - 230 enyl)
- Tor = 49 - (2 - .tetrah groyanl oenfane(prepared
as described {q ' ﬁ c&" tiran were
added . and .t hesiida>gelhishig 3t behde@b it (1e§pgs§u tb%u,@a 2r eaction

m xt ure was 't o 3icioxh {6 e dymy tcbtoxamat:ylc7 a4 hydroxy’-czs—blcyc1°[33,0]--

1,521, 7 4% octanie as ‘colourless- needles- having ‘the followmg phys1cal cgqqacgeqt@ *=—and.. SI | i ca %e| was
added to the i xEfds, Eﬂéﬁﬂxiﬁé %9&?%850' W, q%,wé 1996, 1“2?6 tiget ¥
concent rat'ed under neojummomﬁﬂsso@—ﬂ e residué was purifred l’oy col urﬁf
chr omat ggraphy oNMéﬁ (aqgl%ds g(gﬁon}s%rfwﬂmktlbm@, oﬂ—Béﬁfﬁh@)aihiD @thl acfdet ate
(6:1) as eluent . 12

tetrahydropyrany s%‘fiz- % 313.'6(',2(,.53.’1?'11‘E &m&hmﬁ S&,g;,ﬁ l&,,19 20 -

t et ranor pr OStéblcyclc(B,S,O}octEl,et(roaﬁhed- aslaescriﬂedem ewerédfssamcn sitnemfcorlovm ng "
physi ca1 char sethglenesehl: _#:JS'BL@’ @We&n?—fﬁm Pbsme 1

acet at e22: 1) : m d Ry Jﬁ&jﬁj" bﬁg@m 500 %380
1250 cnjerr]; {ehob X ok R Felith * ted ., 5. 80 4.,90
(3H m, 4. 90-g1v&(§6g of 2 - oxa - 3 - 0&035 QH Wxﬁneﬂﬁl-Bﬂz(hmGIﬂZ n@ua— N
*10 To g?sol uthv@ppmylw)szag bmd%i qu‘-tansas 8 clqulesp i having the follopipg. -
tetr ahyd? opyr ZRFERSHREEEST 38, 1 2A9ROHs: 1, Mo LE o -
tetranorprosta --"Ci $180, 1 '1@2@1080%1 @Qﬁé =) ’(prepar ed as descri bed
above) - in 50.m; NMRnGDﬂamin,on)t:HeﬁHez elfadmbedn-anﬁ (IH, y)38%-89. - of sodi um

bor ohydpi de whi | gt K 4‘”3 r at at. - 40. g 1C 15 55
After 3 m nut: es )’Eﬁ% ?2 E}‘z £5bol ﬁ%%ﬁgﬁf é@éﬂ_] and tz?'ue

nmet hanol was oﬂoheuamrasletdtw r4wlumeﬁi apzseeﬁw soluﬁkueoframhmng m xture
was extracted amrimnetmiylﬂe actehlaltevere slmnuxtetxtsvmétfsr ZOemreutweﬁshed W th-an
aqueous 3godi u ealk um choporide
sol#tion, dri %&v F%mumgl"admem %é,zgmpg ‘;e%ﬁg opg ega_reduced *
pr, essure. The: sreByldd)u;e wa liyldfok;&ddby- ’20antz - (2 Ctexkali yioxp ods-aphy on
si-lica gel usi ag?'ﬁaﬂ sefcole{f Joil ghedollamids X Eaeﬁéfac i(rzl—4) as el uent
to -givesgd. 42 g. 0 %o g 60, 143%—144((21 > £8Pr Lyl pyrg‘gyl oxy)

‘15a - hydroxy =805.- tetranorprosta - trans
13 - dienoate and g102@odym chfdndes( & nem}% soypended e 00 b bf870 ng. of a
mi-xture t her ecimt syiphoxifsandogcirmed et 7 %ﬁ%‘a °uerfar°a§gergﬁl§eﬂ£§m- 25
TLC (deye! opi rmld b id ke Gﬁt)eg ofl( rhoxybutyl )triphenyl- 40
25 | 5a- hydroxyphsspmmmrldoml in04602ml. ﬁb[mm ¥1- sy Idé’,ythélﬁﬁaﬁﬁu&ﬂlperat =0.51; IR
(liquid film bemgk@ﬂmnmﬂmm°5t¢Q5°Cl44O 980 Cr’r{err] CDCI [err}

sol ution): [err ¥ S oM > i 7-5.23 (2H, -
m, 5.284.94 %ng%“?"%&.z‘:gfmmﬁb addftﬁ‘ﬁéyz fii’moim“ ﬁSH W, 3.70
(3H, s), 3.12 s(x atBp° t24008. foBHts Heyrs. 'ﬁ&EE&E %EXAM%E

for
9a, 11a, 15a-trill °ft @!-W atd hey poyl bYlM@OllgntQ@n
t et r anor pr ost cel thes “mixt il % aqueous layer ified cto' pH2

o etﬂ? by, . .
p-t ol UeRESUI pasiie Batd (8 %?T!bﬂoaga e e e sahafﬂtg‘y)eé:rggu?addedsmo 35

a solution of sw%mhcemddyhnd&a;ed&ed pres;iuxb.ym‘heoxeyidue Wis gsubjected to

.-

tography .on silica -gel using-a benzene-methanol mikture (10:;1) as . '
tetrahydropyr ‘ﬁ&fﬁ 35 g. of 2a - (6 - carboxyhex - cis - 2 - enyl) - 38 - hydroxymethyl- - o
- (2 - tetrahydropyranyloxy) - cyclopentan le - ol as a colourless 011 havmg the ' :
55 followmg physical. characteristics:—. 55 -
C : IR (liquid film): v; 3400, 2940--2860, 2300 1710 1450, 1435 1400 1355, .
_ 1245, 1200, 1140, 1120 1075 and 1025 cm™l; -
NMR (CDCl, soluuon) 8 620 (3H, s), 5.50—5.10 (2H, m), 475—4 36
: “(1H; m); 4.24—3.85 (2H, m), and 3.85—3.0 (4H, m);
-60 _ TLC Rgdevelopmg solvent chloroform tetrahydrofuran - ‘acetic acxd:‘ 10 2 s 60
"* To a-solution of 18.8 g. of 2¢ - (6 - carboxyhex cis - 2 - enyl) - 38 - hydroxy-
‘methyl -"4a - (2 - tetrahydropyranyloxy): - cyclopentan - I« - ol ‘(obtained s
. ) described above) in 130 ml. of diethyl ether, a freshly prepared ethereal solution of
65 - diazomethane was addéd with cooling in an 1ce-bath until the reaction mixture showed 65



16 - phenoxy - 17,18,19,20 - tetranorprosta - cis - 5,trans - 13 - dienoate
(prepared as described in Reference Exanple 3) in 10 m. of nethyl ene
chloride and the reaction mxture was stirred at roomtenperature for 30

m nutes and then neutralized with 40 an aqueous sol ution of sodium
bi carbonate: The reaction m-xture was diluted with 40 ethyl acetate,
washed with water and an aqueous solution of. sodiumchloride, dried over -
sodi um sul phate and concentrat ed. under reduced: pressure The residue
purified by' colum chromatography on silica gel using a mxture of b

and ethyl agetate (6:1) as eluent to g521¢47735 ng.  of the title conpoyy dé
havi ng’ the"‘f"O'H'UWI'rTg'ﬁ?), Py 5[ (..d.l charactrert bLI(,b —

45 TLC (devel op} B¥ Edmyedeor ¢ s A % cogpated "“0 déiees%*du? R (liquid
Film: v o Baler ?5 g dgtnct e e 3l 245, 1200,
1130, 1075, 1023; D8 eyhye: 1-@EL[(ZF tefr amiomanmpy; E:ﬁro tan-? 50- 6. 45

(5H m, 5590 514)5;;(&411H°; 1685411 %ﬂ%grs éollzogvglglphysw;}éharacmnﬂ@s 4.2052. 95
(13H, .m: PREET T 70, 1740 @ﬁEFER'ENGE‘OE LE 5.
Vet hyl ™ 2- pheny seﬂuaé ‘Lil%i a‘?ﬁséﬁ%obqbﬁ U ARDYSATYL lf%)né— phenoxy-
17,18, 19, 20 tetranorgroesgcmnggss Hos) bhBh®-(2H: ] enoat € tion of Q.27
m .. of diil@ opr opy AN: Ndevquwpmkosomnt ngethylexgt chivinigied m@hanolai9ﬂIBSRﬁa)43 " cool¥d to
-78[err]C., .and. t013:1t8 WWG&rbmhgfo-l %Ft'l bﬂeﬂoﬂﬂ ﬁ#bl!lVG}rP#Ymﬂmlum in

n- hexane 55 webve ‘f 3 ﬁ g’%’ °sl§ nutes at
-78[err]C. aua:eu TheSEIPExp@M appata w'iQ rm ganana met hyl

9a, 11a, 15215- t rcoe omea td eR0°C: Thytskr solaticnaway hdmy)lropwns”e& ‘solutidnenfi 6.1 yml- 15

17,18, 19,20 - "t yh in é‘i' @Lofsmqth g chlorlg with sgirfing t ared as
descri bed in Rem;mg%g‘gz ol Cha Yég?r’ls@f“tfsetﬂr g 2%5%3%

wer e added dr opw SFEL@{(devel néllﬂ@'dfeﬁte&tznf gd:{)ar 20 mnutes at the
same 60 tzérrperatu&eoluthns:bIZl?tmbmf adetyb gidoridg .in @0 xrd f hraqthyleok: dédrdmwase in @ m .

f tetrahydrof ?H&&%W pHiensmixty ’E“S
atori e ol e e?if&f??%ﬁ“m&% o o BER t her 50

m nut es at roomﬁdadtﬁﬁrbaﬁlpl{a& anfihie E@jlﬂiglpié&lpltate s filtered oﬁ The filtrate was .
1,521, 7472 oonoentrated under reduced pressure to give a residue h@dng the followdng physieahen 25

aci dikfied with dep (?rochl or| CI d ext ra d & et hyl acet at e, -_'ahd
the extract was. T 3 ? g%ﬁd fr Soditm

bi car benat e andaqwuaﬁmamom hHidﬁe?e ediﬁl wfsu@ ruisly G€roo Ii:dr@d'aﬂtéer sodl um
sul phat e a¥d comRieeprganicr b&eedvaumbmted,ewidséduc @sbumél wafire aqueass dedumpas
urified by col bifpphete OFALEA) H"ga‘!}‘e"“s "°‘1“’(1‘}1 Eé‘%ﬁ“ B Pye “ﬂixture of
Eenzene ané et WD Badt fbdtet Das lobbickied uoed resurem 3L 8 ﬁﬁﬁ i: the title.

it o u
colrrpoundbggw ngm IaaWteng.x@hy(st ads em&mmagibengglocaa—- a &wel opi ng
sol vent zenef®et

i d i 29505
2880, 1740, 160 é{?l“m?ﬁ/d ?% g fz @Z’%% 4?‘ 1020, 980
cni er6r 1)0 ENORB( hihne, 526 4 @ ey %oa,ylhex cis - 2':-l ( 10?&) _
E)XAI\/PLE 3 40|\/Et g-, ps) -| of la - acetoxy Za - ( -emethoxycaﬁ(:mylhex <is -.ZC? a% 40

9a, | I vt, 15a- tri SOEPERT AN ﬁgj“g’m o :ﬁ%&ﬁ’b&gy ;L§ 1g
t et ranor pr ost a- ﬁ,&ﬁsms-ﬂ .cqzs. tetrdhl a@rﬁﬁoﬁy% eﬂﬂ) ‘B y&?‘y 2 -
phenyl sel eno - OehathéteristiSa—-.. t ri s(2 - tetrahydropyranyl oxy - 15 - 16 -

phenoxy - 437,18, 19R201qmdtfié@) a‘g‘gif)ﬁ dQQQa 2950¢ 0 173}0,6%0»51380 1!330, 1%ﬁoenoat6§

(prepared 15 as g S Mgd in 10 .
of a.m xture of et hy gﬁg t@ﬁﬂq!n), 5367 ig}@s@, m@% 1L 0N sti rred

With'0.7 ni. of 30% h;ldwﬁg(eﬂ speromde at 30[err - for one hour. The
reaction nPxture vCHsCt(FFéﬂOnglselﬁ’Q?ﬂbm“Pre'é!lWﬁm DatRE=0%%shed with wat®, an

aquegus sol ution of® 44 Pyl wived in 80l 1t j on of
sodi um chl ori demm'ﬂfr,é ﬂe éﬁ&f‘ w°5rh§“° r°1nf)’fi'g 8x“%9@%mgg§w e and o 20
reduced. pressur &actf&lﬁuﬂhﬁ@lad&lﬂxeﬂ\m&repwu’s lafidee & sohitic@Cd 9561 mg hof et o@exgphy on
sili ca gel’s 2¢ - (6 - -methoxycarbonylhex - ‘cis - 2 - enyl) "~ 38 - hydroxymethyl. - 4 - (2- 55
netrahydropyranyloxy) ~* cyclopentane. (prepared as described above) in 20 ml of
’ methylene chloride. -After stirring for ‘10 minutes, 20 g. of sodium blsulphate wese
added to the reaction mixture and stirring was continued for a further 10 minutes.
: : The resulting - precipitate was filtered off and the filtrate was concentrated under :
60 reduced pressure. The' residue was subjected to silica gel column. chromatography 60
using a benzéne-ethyl acetate mixture (5:1) as eluent to give 768-mg. of 1l - acetoxy-
2a - (6 - methoxycarbonylhex - cis - 2 - enyl) - 38 formy! - 4« -.(2 - tetrahydro~
pyranyloxy) - cyclopentane as a colourless 011 havmg the followmg physxcal charac— )
teristics:—— :




using a mxture of benzene and ethyl acetate (9:1) as eluent to give 392
ng. of the title conpound having the follow ng physical characteristics:-
TLC (devel opi ng sol vent benzene-ethyl acetate =3:1):; Rf=0.58; 25

IR (liquid film: v; 2940, 2860, 1725, 1650, 1600, 1585, 1490, 1435, 1325,
25 1245, 1200, 1130, 1075, 1030, 1020, 980 cm1; NMR (CCL[err] solwution):
8, 7.75-6.50 (6H, m, 6.20-5.15 (5H, m, 5.10- 4.40 (4H, m, 4.40-3.18
(13H, , 3.18-2.75 (211, m. EXAWPLE 4. 30 . Met hyl 9a, 11a,5a - .
trihy xy 16 - phenoxy - 17,18,19,20 - tetranorprosta - trans- 30 Z\J S
- 5, tX s§2 13 - trlenoate [or 16 - Lizh#oxy - 17 18,19, 20 - tetran¥® -

trans- - did 05]299@93 o 1955 hyl
9a, I | a, |5a - tris 1200, 1%?95) d@’?%ﬁﬁf@éi{ssm ’ﬁszo Hggﬁ ’ ;1 18,19, 20 -
t et ranor prost a -NMRa(GD Iuﬁdms ag%s(sgasa(nﬂ, m),JS%5—4t96|(eH,oaj,et 68-px epar ed as 35

described in Exa 4? Hwe)sé‘ia ) B-6% (HHo8),8nd 288 (WL, 5)5n .
tetrahydfofuran P el ven 4% > ol Da%?ﬁ‘sz the reaction
m xture was Swﬁ yat 5%}0&@.0% I (90 QrifltGidfethy og,gaciﬁgrjg,mx b Was then
diluted with ed:ri!rydta aciet diteps wa&;hdrdnom (ﬂmpw mdesmhadamvepuszosml of i on of >

sodi um hpcarb » thets vims 5 g Gﬁs@i“msmhzﬂﬁ'ﬂe kqggng dried over
sodi um sul pha “j‘ P e e s 4010
purified by c ' ol d3gnid @ktrs lw&@’éﬁsh@é'*ftﬂl of

cycl ohexane amileouﬂ @rba@smmeon( ﬁat&)anasn edmmodtum dhlotide séfadonyy. of the

title cquoun t"& aﬁ?\/&!’d Thetrpsidge L%}
(devel opi ng Sgad T e o 'ﬁggl’ln‘\xﬁmgeﬁh W‘ev 3490,
3020, 2940, 1Yéi’éhy loﬂyf)'OO 1359- ydhﬂ@& 13.43 33 A&ﬂuoromethylphenoxy)- 1335, 1280,
1250, 1175, 1%‘3@,19@ Strans 13' - dienoate and 288 mg. of its 158- 45 NMVR

(CDCl [ enp] so ["%‘1"’?7]0"“137 f nigusg ghepepf having the igllawingiphysisal chaspc- ) 4 63-

4.35 (1A, m, chezaopt,fmmethysao@&es@amémz 95 (2H t). REFERE?&E
EXAMPLE 6. Met h | 15a-hydroxy compound Rf—‘042 '

9a, 15a- di hydr oxy= 1138 ) g??é 16- (3 chl or ophenoxy)

17,18, 19520-tetr g y t he
sane procedure as (z}fpeg, 5-2g (n{;qg), (5.5[6 (%gom;)(moj) the tI e
conpound wer e obt ai heéd3Hy 03 B43Hrs). of nethyl -.9a - acetoxy - la - (2-»
t et r ahydr opyr anyl oxy) - ‘15a - %ég%;f gLE(ZB chI or ophenoxy) _
17,18, 19, 20- t epeApOs lan_ga dik ¥ mﬂyﬁ £ (prepar ed as
descrl bed. her eaf ttﬁﬂﬁo (:)xy)-l7, o .%?k??ta te in 3P n ..
of net hanol . TheAtSpltm&e Qf Ofsthmnewlaml@émt h@lf Qﬂ iemby was cal

charact eri st| éim %I%érk”ﬁ‘e of - Pe 2:1);
Rf =0. 28; IR( Ao ;i,‘ ut,ofe 880, 1480,
93!97:5-

1435, 1350, 1 -975 zr{enﬁﬂydm yloxy)-lG (3Nth ;GCL[erBS

solution): [e YlP ‘E!Slﬁl é 60
5.05 (2H, 3 w‘f‘sa%l %&lﬁigl o &%Eﬂ utes a |

1,521,747 the same temperature A solutlon of 920 ‘mg. of di henyl e?tra-acat oxy -
1la - (20 tet hydof dyopyise to thb aeactiofy yt =78 adstirring aor Ophéhoxy) -
17,18, 19, 20 - c;neeqeé r1 ffae reacgipn; mixturp: Jnto appqueqyg solutioysed as ‘a
starting nmat ey, Nk mmﬁ b m‘ﬁaﬁﬁs t'ws:- 25.6 @.
of 3 chl oropheqtﬂduswmn dli]&'ﬂw:&ﬁdbﬁrﬁa@ gtion 5

pr epar ed3f romuqdeg. dmummTandeﬂdﬁ)wm&purlﬁﬁd by helurm chréxhareeraphyt b r i-ng43 or 30
nm nutes at R At ' ?h tﬁgll)lﬁ’t%‘fw&e&'ﬁ?ﬁ@%re added
dropwi se at roomrLe (d&VeRping sblvent Makrede 26 4=Q.|j d,gre was refluxed for
one hour. The reaction mxture was then concentrat ed ‘under reduced

Pressurgy. the rﬁémﬁuﬁ,l?’aihy%'mxyﬁﬁ-cm pyiasloay) 16 stfuoromethyl- 50

phenoxy)-17,18,19 20-tet:ranorprosta— -2,czs-5,trans—l3-tnenoate - *
219 mg. of methyl 2 - phenylseleno - 9a,15« - dihydroxy - 1la'~ (2 -.tetra-
hydropyranyloxy) - 16 - (3-- tnﬂuoromethylphenoxy) 17,18,19,20 - tetranorprosta-
cis - 5trans - 13 - dienoate -(prepared as described in Reference ‘Example 2) were '
55 - dissolved in 8 ml. of a mixture of ethyl acetate and tetrahydrofuran (:1) and stirred 55
. with 0.191 ml. of 30% hydrogen peroxide at 30°C. for 40 minutes. The reaction
mixture was then poured into water, washed with an aqueous solution of sodium
carbonate, water and an aqueous- solution of sodium chloride, -dried over magnesium _
_ sulphate and concentrated under reduced pressure to glve 198 mg. of the title com- -
60 pound having the following physical characteristics:— - 60
TLC. (devolping solvent benzene-ethyl acetate=2:1); Rf=0.18; . '
IR (liquid film): v; 3400 2440 1730, 1660, 1600, 1500, 980 cm?;
NMR (CCl, solution’: 76—63 (SH, m), 6.2-5.0 (SH m):.




washed wi th I'N sodi um hydroxi de solution, water and an aqueous sol ution of
sodi um 10 chloride, dried over magnesi um sul phate and concentrated
under reduced pressure 10 t G- _ xy) acet at e
having the foll ow ng physical char act eristic:- NVR (QOCl[err] solution):
[err]; 7.3:6.5 (4H, m; 4.50 (2H, s), 4.19 (2H, q), 1.26 (3H t). 15

16 g. of dinmethyl methyl phosphonate were dissolved in 200 nl. of anhydrous
15 tetrahydrofuran and then 100-m . of a 1.3M solution of n-butyllithi in
n- hexane were added dr opwi se. whi |l st maintai ning the tenperature at . '
-60[err]C 38fter stirring for 15 nind$2s74711.9-g. of ethyl 33

(3-chl or ophenoxy) acet at e (obt ai nede%a},@pﬁ; hibed above) in 60 nl. of

anhydrous t et r ALMAT O 1B WahRrasd mu&aheﬂylpmoxﬁhena@m 20- nmixture

was. stirred at ‘- 7@Gan 2 tensiF 2.cardh thahen 10t tikherer foC16 e\(er-mxgioto- The
reaction _ 20 m xt“ﬁ#‘ﬂ aéTsﬁrlPaz%d“FB“"bH"Q‘swzt

concent r ated undeA ]glq&pgp 1% gem;tﬁlgeshl%xyva t h diet hyl
et her; washed \pnhasyloagt eris d ﬁlgmﬂwmeﬂﬁgm&wm 17;18, resﬁncent rat ed

under "f(educed ptams-slmse- 5,2F¢m désmwg ufdpseﬁbebgn&a@plﬂll) amiwh in vacuo

to.give 12 0g. % ith 2 nl. 40°C. for 1
phenoxy) ﬁ‘?’opw Mnﬁ‘éﬁ?ﬁfm ‘;g‘:u@ﬁ'iﬁosol ““saf%g&‘?ﬁfﬁ‘fé?t eri stics: -
25 boi |l i ng.poi ritied dvébfnsphésium! tsﬁlp I’cb (ca,

sol utlon)- 8; e&f)b lzPllcag)ﬂ usmsamf‘(rﬁﬂeﬂub 18 (2H d).
o0 b sodm W ERAR A Shees o e S ATV TEORF o of
anhydrous 30 7L e 8 ornetrihyiofulah abitic MAULSI0:1); RESEABNer € Of
nit rogen, 8.76 mf(lldll(hﬁm 33302@0 17@“(1660 8600, 1580, 980 cm—;

chl or ophenoxy) pr omm@@?@ %a 4Hy )g H%?Qﬁé@%@@) dbn 40 nl. of
t et rahydrof uran were e B‘i‘g o, )t he m'xture
stirred fgy -20 m nutes.. 4.16 gmﬁRtﬁCEMm)gyg- 2a - (6 -

met hoxycar bonyl| hiethyl Sla:;1swdmﬂmy-wz-yemhy@m%loxyw-phenoxy.nms;iy;zo_ 4a - (2 -

t et r ahydr opyr anyl g AYTRRER-¢ SCIi

Ref erence Exa &,ﬁqﬁ s oo ‘q,;‘;(‘u t he

m Xt ur e’ sisi rreqpaparaos{sedeic}lﬁd hefeafter) were [@asblved A8 mfh.5&E. meftmﬁomﬂe r andsat
60[esrr] C. for thomﬁsng ) potgssiune tcirbanateriak 5Q7Ce fonmse hdwo The otadiohimigtumi t h acet i c

1
acid, and sili ﬁﬁ%g@@m?@umgm SR | (ord

and the filt ratsau@gsrlﬁegah,{,ﬁ phate andPdofcesth e resi due
was . puri f3oed b)te@éddlpﬂﬂisu&fﬁ@imﬁﬁgh@phyhe&ﬂe &xdpmmahgmig thtﬁﬂomg:mg pﬂﬁxcm xt ur¥s of

benzene -and et f’ f}g 6{5 eluent to give 2.94

g. of met hyl 20 5 - oxo0 -
(3 - chl oropheno 450 — 1,0e dnorﬁ?‘os‘?a 3 & ’ﬂﬁ)s 12 ,trans - 13

- d| enoat® havi ng NMR (CDCI,GW: 5515-9&160 CFHyrm); S O0-S56 ¢2H ml)5556— 35 TLC

devel | @)1'.@% 320 (PHmY).g
VR ol oo St 6@%@@’@ | -ﬁ%ﬂﬂ?&m SRS, 1565

1480, 1250, 10 Qm?g?’ﬂ pdur M, [ Fsllowsl U1 0n): [err]:
7.45-6.4 6H , 481 & difgethyl etlwphosﬂxo%- werd) digsdlved in)200 1. 8P ahigddouss) 40
4.75-4. 4 (1H rgﬁ‘:_:‘ %ﬁﬂ “°“5’n€1)r:‘lf’“‘y ﬂ““mm"fb;“eg‘sol ution of
2.87 g. of neth ﬂ'f & 5 SOk v lofb) - 50 15 -

ilst
g@eﬂlyl 0;

0X0 - 16 - (3 we%d’lkddéd)fbhﬁﬂ@ﬁyln xgreda t 2 aikOEmpetutirafor 2Ci S -
5,trans 4513 cho B W mﬂ#ﬁ@uramammwwmlw@f a it ure
of et hanol an ﬁ%}' Eeitue Ypefisgpled 760 ng. of
sodi‘um bor ohydrweeiew aKQ@QduE‘EM Qh:{:m&ﬁtﬁhl&ﬁdé%r' dhbisfain/shiplaft - 45[ err] C.
After 10 m nut emd coiventegied tundee réduced pressurendide acsidok fwasepbrifial Hdidillaficnh acetic .
acid and? oncenzg'f ® P %Wdé?g %f(ﬂifé.%‘}!l p? e8%urk: PhmoayPropyphombonasdaviggs di |0t ed
with ethyl acet P& ﬁe @gm sol ution of sodium bi carbonate,
wat er- and an agquearsE ﬁm)ocgzgoawb q-%bo;mzslbﬁmwll’c;irp‘s'(;i over negnesium -
sul phat e and concémlia(ﬁwlsmumn):r&d’aﬂbeﬁ @ﬁsm)e500th40r 6H, deed whs purified

by col um¥chr omat qréb?tw mmﬁ  ( s‘ii ﬂfm m@@fmp; .éffngaarﬁé

ethyl acetate (Hdrbs furan, W,ﬂ;a
acet oxy - 1l a -ditethyl 2t-edx6 al3y-dp 'linxgh)nate @&pared as described above) in

100 ml. of tetrahydrofurah were added to the suspension at 30°C. and the mixture

60 stirred for 30 minutes. ' 60
: 4.0 g. of lea - acetoxy - 2 - (6 - methoxycarbonylhex - cis - 2 - enyl) - 38--
formyl - 4a - (2 - tetrahydropyranyloxy) - cyclopeiitane (prepared as described in -

Reference Example 1) in 200 ml. of tetrahydrofuran were added and the mixture .
stitred- at 40°C. for 3.5 hours. The reaction mixture was then acidified w:th acetic



15a - hydroxy - 16 - (3 - chlorophenoxy) - 17,18,19,20 - tetranorprosta -
cis - 5,trans- 13-dienate and 1.16 g. of its 15[err] hydr oxy i somer. The
| 5a- hydr oxy conpound has—t-he—iell-eowrg—phystcal—characteristics:- TLC

(devel opi ng sol vent benzene-ethyl acetate=2:1); Rf=0.38; (15[err]-hydroxy

65 I somer: Rf =0.45);
65 37 . _ : 1,521, 747.
37 IR ¢tiquid film: v; 3430, 2925, 2850, 1740, 1600, 1585, 980, 780, 700

cn{err MR (CDC err], solution): Lﬁlrr‘l? 7467(4H n, 5.95- 5&(

m, 234 3 (2H m R’%AQ(IH ) Q4.4 (2H oy 4.0 (2d dF

(3H, S) 2. 10ac§d3|§n{5lmca|:§a:m mrz The mixture was filtered, and the -

5 Methyl 9a, 1flieate STonctntiand &ndeetrmttsimmpw The Iresidye) W§6P“€1§°dcbﬁ enoxy)
17,18, 19, 20- téwmma %sdmtgﬂ % (&AL88 hr ocedur e as

descr i bed |n a‘ﬁﬁ‘? fm ¢k N6, d g3 Ll gn@mcorrpomnd wer e
obt ai ned fro _=.d| hydroxy- 10 1la - (2 =

tetrahydropyran )levelo solv(r@ —271,18 19,20 -- tetreg,z 10
norprosta - cis IR v 2240, 174\‘;08:_15@%1 ‘ﬂ%‘b B(EH,dB Jgo__ed in 7
Ref er engg Exarrpl “l;l 3th@!!QB) urTt i eg ' 10 '
chromat ogr aphy ~offo demnexaofges gwsmagylaammxyr-alm(melgﬂepmlogﬁhw acet ate

(9:1) as el ueas - oo gl&/eﬂ@@ﬂy ﬁg7,13®1I9,29 7 Hefost o fol | ow ng'
oy il cha frep SR © 8 R e B

benzene'lgt hyl Pehindnes, the - tralized with acetic acid and thel Bethdrol(was qui d1¥ i n) :
2950, 2870 evaporsked uﬂ@b&duc%ﬁﬁssur&Am resiiting) mixtutel Fas axBadEed. viith5&hyl 1200, 1160,

%132 61%0(4&%‘%%%%;;%@% eﬁﬁi ﬁ?&f@? ?Eﬁiiﬂ?ffé %M 5 05 (13H.

in). 20, column chromatography onsilica gel
20 Met hyI (1:4) as eluent to give 142 g. of methyl 9 - dcetoxy - 1le - (2 - tetrahydro-

2- phenyl sel end’Y@Wl thY‘l ’cset 3 @&%&@. no Bl or o- '
phenoxy) - 17, 1% ,e ﬁéqﬁnﬁgﬁwé l@'a chl gig%nggg:;g A Solution of

0.45 m . xuf di | sommxm& ilipSsolvént dehy] ne&b‘énztnet:rlab]ydrofuran was cool ed2bo
-78[err]C., and to ua-hzdmxycoepomdlkmg bl utiion of n-butyllithiumin

n- hexane vvere_25 15 ‘h g} gﬁgmmxture stirred for 15
nnutes at -78[er1~f it fssmeo zﬁ'{, ), SOPLpY (Ainghe 5.600 t he Ilthl um
dii. soprcmyl anm de. solsm |(0H, 332 94 f( 1 e oy #-8564.001 H1HL, 5m), - 4.40—3.25 - 30

& 2-t et r ahydr opy (ShyRhdy§ (3H;8, 3-13 éz%rﬂ)o???pﬁ%héky) - 17,18,19,20- - °
tetranorprosta - cis-- 5 transllEﬁl;EngCE(gml;‘e4(prepar ed as- described in
Réf er ence Exanpl € Méthyll 93,1?.,,, tehﬂtyanaﬁyydmaiymnaphemym wid20- dr opwi se at

*

-78[err] C. -and the 30 sa-gt-f, fliegroat m nut es gt the s

t enper at3re. A sél%ﬁ ° “‘ Eg‘;]}l ffﬂ’? %r@iﬁﬁfdﬁj e;ge

t et r ahydr of ur #g om [THidobté @prapared 78| err] C

whi ch was sti rar.e,a eea:mnxaﬁplai) mmgnemf éﬂ:yleaﬂdﬂohdtfandmh;trtaeuonBO m nut es
at roomterrperm:eewasmdrvé F‘{é‘f 'ﬂgth digyut e
nydroch| 91 ¢ eI AL th m%n O Pt e
with 35 fumOdhIpBAs! ced] ippssu JWE@&&teasand an s

aqueous sol ut |mﬁﬁﬂn‘by9ﬁhimmnhron%gnhliymnlsdien geblnsmedmmo hate and
concentrat ed uageesE. (Féblaﬁbé’é@b@%@dﬁemgﬂfe‘h‘r g H{E‘&%?"ﬁ’ﬁr‘ﬁg y- col4gm

chr omat offf aphy? T advilopts | soldit Behzéhe Bl dddefle1:1 102008, and et hyl acetate
(9:1) as eluent tm GEME IR Ov; TR0, 2865, (1M, 1600,11685¢ DI9B Aasec 1435MBSsg124Re f ol | owd ng
physi cal characteri 51200;;15130 107, 1020 980 e ;T ey ol Ve =
benzene- hyl aceﬁ"ﬁ%‘ nli‘;ﬂgéoréé;f%o—“” (cEi gn 58(1)—%;]?45 m)n ? Ui d goi | m :
3070, 772950, 2870 1 éé?}{ m_’2475 1435, 1350, 1245, 1200, 1155,
1130 1070, 1020, 980 c[ err]l; N!Hu : (EXAZ tlr}‘la}l:%E)ISut | lon)) 16_[ lerr] 7.72-6.45 >
Iseleno-| a,15a-tris (2-tetrahydropyranyloxy phenoxy- o -
( oH, rr) 6. 00- 5 d@etny& R-phﬁ)is l?ﬁo%tranorprosta-cu-ls 5,trans-13-d1enoate
A solution of 027 ml. of diisopropylamine in 10 ml. of tetrahydrofuran was .
55 cooled to —78°C., and to it 1.2 ml. of a 1.4M solution of n-butyllithium in n-hexane 55
were added dropw1se and the mixture stirred for 15 minutes at —78°C, to give .
lithium diisopropylamide. solution, 723 mg. of methyl 9a,11a,15a - tris(2 - tetra-
hydropyranyloxy) - 16 - phenoxy 17,18,19,20 - tetranorprosta - cis - S,trans - 13-
dienoate (prepared as described in Reference Example 4) in 10 ml. of tetrahydrofuran - :
60 were added dropwise at’'—78°C. and the mixture stirred for 20 minutes at the same 60
temperature. A solution of 530 mg. of dlphenyldlselemde in 8 ml. of tetrahydrofuran
was added’ dropwise to the reaction mixture at —78°C., which was stirred for 30
minutes at —78°C. and for another 30 minutes at room temperature. The reaction




4.28 (4H, m, 4.28-3.00 (13H, m. 45

EXAMPLE 5. 45 Nhthyl.

9a, 11a, 15a-tri s(2-tetrahydr opyr anytexy)l-t6—3-chtoroptrenoxy)=

17,18, 19, 20-tetranorprosta-trans-2, ci s-5,trans-13-tri enoate. By the sane
procedure as described in 'Exanpl e 3 510 ng. of the title conmpound were
obt ai ned from 736 ng.. of met hyl - 2- phenyl seleno-- 9a, 1l a, 15a - tris(2 -
tetra- 50 hydropyranyl oxyy - 16 - (3 -.chl orophenoxy) - 17,18, 19,
tetnaﬂorprosta - 'cis-- 50 5,trans -_ 13_- drenoate (prepared as deaﬁrrb
Reference3Example 8) The title conbit shoue

characteristi Qﬁxmm%&héxdﬁvmieem:agn&@hya&ramorheaaeaeaceam etgleicaing=3: 1) ;

Rf =0. 50; | R ( |andjuheckxfrict wasl;edzo@@owat@mquwe@luu@eessodmgs'sarb@aso 1480,

1435, 1325, 55nda“q“°°usmﬂ°n E“%@ chl ried gygr n mkge %gs 1025, 985
&i"‘

trated under reduced pres § puriiied b
cmerr]; onsnhcaff using.a mi 11a 7 4056 50

(5H m, 6 00-6‘353{3 Ethi,n (¥) complo u&BhavﬂgaﬁfélHHnglﬁ)y,smAE:%dc@n
3.1042. 70 (2H, - ing solvent benzene-ethyl acetate=3:1); Rf=0.63; - - - 1 521 747

38 EXAMPLE 6. |ve ﬁl;g fﬁ' &02183904 1592%49511%33 13 ? phenoxy) -

17,18, 19920 - tetr a 1oﬁ0 0 (3 S(4151 505 1ﬁm)trl eqgat e
[or-16 - (3 - chl orophenoxy - é 9 20 - tetranor trans - 2,3 -
di dehydro - PGF[err] nethyl ester]EﬁAMpr,s "By the same procedure as

descri-bed i n Exanmlethylie, ua@sartgs(ZMuahyHemwloH)dé-mp@delSlw e obtai ned from

510 ny. ~of rrethyl 1 W“W fr“}' 2t p ‘Sjg“alﬁyg‘d ra 16 - (3 -
chl orophﬁ_\,noxy)w- gﬁt J1849,2 Een X 55{,‘,,,; J:é; gpm@ trq S- 13

- trienoate ( piseipsatie Ref&&ﬁ(ﬁktdﬂﬂ&IS)lﬁcrEai& alRddCin 3D nﬂrbfa tﬂikﬁﬂelbfeth

tetra- hydrof Laceiste anidmatianol (3:2)fand Fe; solgtire ousedaw 0.¢ né,cqde‘VTlhydrogqnt I e corrpound
showed the 10 peromde iluted with ethyl

10 TLC (gevel Gonid 50 Eg"%{ %’%%rﬁf" el lpm ZEE ‘ﬁ%‘.ﬁi’ el filmy v

3400, 3030, . 29%édiiped 1pteibhre &, silic? @€, 1175

1040, 975 cni g’t:be? eﬂybhce@icd ) af elyen togWeAEszege@ﬂ(eSH m,
5.97-5.-20 (SH%‘E'HF%&E 5 solvent. be;‘;fng_“e{s‘“‘ %aé%w{ EEEL % 4.30-3.79 (4H, m,
3.69 (3Hs s) Y. v; 2940, 2860, 17zi§ 595, 1480, 145NENOXY 25
17,48, 19, 20 - tg%nrﬁam; 0Q;1$:;13a,)1071,n®n,§0§9<29§9§1|cm;1 3 tran?ﬂi réSSéﬁ-tg-:l ene-
19a11a|5a-t utqy) < > 1R I - trans -
2, 3- didehydro - 6?5"?% s m), 3 %zn %g % of 16 - phenoxy -
17 48, 19, 20 - tetranor - trans - 2EXAampiedehydro - -PGF[err] 20 nethyl

est er (V\m ch rMsth)ibéa iSep anlydrom- tesphendse e 17,18,19:28 rrgttenﬁpr@ﬁtwwnExarrplae 10
hereafter) were ‘ﬁf’gﬂ‘ [°'o‘|6dr%5’e‘1°84u%7n‘§ - T #4250] i ng t o
-78[err]C., 1.5 @ y oﬁ o w}d@&ﬁmbtyi@d pHEhdRp-Um hydri de
in toluene wer#,ad msnasermn kis Al -odADS Phe in@fe (prepir@D@N Wi t h
stirring3s Aft e&soybddrmrﬁxgnmw) Hee mswm:%:am of 0.5 mi. rvémhvérdmperat:ﬁre

the reaction ?“%ﬁm gzgi reaction
mi xture, - was ?ﬁamq@ SE fsw onatd) Wé*%ﬂﬁm BRGE d‘z:ﬁ&th

m xture, V\/m crlch!nad;,gﬂadrcvst;;dimeﬁu tglnes:é o undérgedsqn tef'tﬁ’ﬁhe&esé 1dua'hs& res%t I ng
preci pit 74 o PMPRIRPA N §LYCR Y frcet hyl40
acet at e, masﬁﬁiﬂf ,,%ﬁ?f‘&ﬁ?“% ?'E%‘il t€ hagigg o6 RS or i de,
dri-ed over sodi unnscu s’éﬁéht&ﬁy]@&ﬁie Rfe0.380 _under reduced pressure.
The resi %ue was r:IBr(liqmé lfb PAGR A TG bﬁﬁhylﬁﬂﬁ)rﬁ%‘; l1496,a14330 gel usr ng

a nmixtur®of ethy} 17 %g% t to give4
of the title'konpouagié%)ﬁrlﬁr)g,; gz-;sof ma%ﬁ;% E”%%,;é'r 3r6$st|cs - TLC
(devel opi.ng sol vent ethyl acetate) film: v; 3450,

3030, 2940 1602, 1590, 1495, EEPTERENCB&XAMQBD
. Methyl S lSahd.thydroxy-lla-(Z-tetrahydropyranyloxy) 16-(3-chlorophenoxy)—
- 50 17,18,19,20-tetranorprosta-cis-S,trans-13-dienoate 50
- By the same procedure as described: in Reference Example 3, 776 mg. of the
title compound were obtained from 845 mg. of methyl 9a - acetoxy - 1la - (2-
tetrahydropyranyloxy) -. 15a - hydroxy - 16 - (3 - chlorophenoxy) - 17,18,19,20-
' - tetranorprosta - cis - - S,trans - 13 - _dienoate (prepared as described hereafter) and
- 55 250 me. of potassium carbonate in 10 ml. of methanol. The title compound showed 55
the following physical characteristics:— :
: TLC (developing solvent benzene-ethyl acetate=2:1); Rf=0.28;
IR (liquid film): v; 3450, 2950, 2870, 1740, 1600, 1580, 1480 ‘1435, 1250
1135, 1075, 1030, 975 cm™; :
60 .NMR (CCL solution): 8; 7. 45—6. 50 (44, m), 5.90—5.50 (2H, m), 5. 50— 60
. - 5.05 (ZH m), 4.95—4.20 (24, m), 4.20—3.10 (9H m), 2.90 (ZH s).



35 1175, 1080, 1040, 975 cnferr];

35 NMR (CDCl[err]+acetone-d[err] solution): [err]; 7.45-6.75 (5H, m,
EXAMPLE 8. 16 - (3 - Chl orophenoy) - 17,18,19,20 - tetranorprosta -.trans -
2,cis - 5trans - 13- 40 triene - 1,9a,11lal5a - tetrol [or 16 - (3
- chl orgpkenoxy) - 17,18, 19, 20-. 40 tetranor -.trans - 2,3 - didehydro-
- PGF[ e al cohol] 83 ng. of 16 - (3 - chlorophenoxy) - 17,18,19,20 - -
tetranofesgtrans - 2 3- di dehydro - Ifg:l[ﬁ _r] rret hyl ester. WhICh ma% b
prepared -a S 23 i -
dissolved in 5 m Med{vlﬁhfymkyuerla -a(i:d- temyMpymnmdxyhngQS hydroxy-tns- 78[ err] C :
1.5 m. of.a 2 : : 120411 (EERHeFD! RS rri%yﬁ?“i"%“?eﬂ tol uene”
45 were added - . B etinldD silbdoh" i NO. After
stirring sor 3 d stiing 830 mAGedde Xt Ur es WAS .
treated with 1MMM,H&WM¢MIMWMMMMMM-M

di i sobutyl aI umi Li‘ﬁﬁ‘ 02 there Theasactisnomixivgy W8 t o OG/
and 3 ni. | "

stirred to sep&mﬁ& ' pﬂbana'wﬂ@gumeeedd@dea preure50 WaS
filtered off artd al‘r¢e92|8 tqfaqtkyl vﬁslﬂehol’mmawﬂenha&htlyhe &allowing ehysisllshed wit h-

wat er -and ana t f dr| dium - -

sul phat e and concent sﬁ‘?gﬁ sJ’lugeir) uceg&ﬁ'r gsusrqg(2 é‘??gegﬂdﬁg \I\§I§S purified

by col ummischr onat agrgaphﬁmﬁylsméth osgmnatumﬁ isSolved Xd moembfof eiﬂmbusacet ase and

cycl ohexane (2- til}'ahmfvm 109i mle of56 1.3M s°1uﬁ°116°f ' conpound

and 21 ny. of t ; -m d the *
dT8" 5f &y (3 %m

fol | owi ng phyS| drond - te qaaea Yohid

acet ate) ; 20Rf - Omiiﬁ;e vbaRst(rl-edqur-dofG Ifor)Zho\n;s aﬂma; ataoemwrﬁgaﬂnmke@@p 158(20

1480, 1425, 12!9@mm10wd @0 pH74 Wity asptic) acidogpd concentrated
(CDCl[err]+acet 1 Sy otk i cthgr, mﬁgﬁgg :%e‘ﬁ'])
5.90-5. 20

290- 2. 60. 25( 2H, p!jmoxy)proﬁy@hosphonate having the followmg physical characnensncs — 1,521, 74'25
39° REFERENCE EXA int: 17S° to 180°C./0.1 to 0.05 mm.Hg;

2a- ( 6- Met hoxycar bony 3h {(z}gld ?) yh’"?sr(“]‘ 'ﬁgid“r"gxglzrl:r%tshyﬁn %‘\SH f)’t et rahydro-
pyr anyl oxg&e cycl OrlE(Btgade-sbdﬁmDhydﬁ& (gs%a&nuﬁt)-weweaspendaim limﬁira ydro@ - Ssyn - -
t

benzyl oxy#fet hy| tetrahydrofusim; With g under an atrg f( ynethylcl s 30

bi cycl o[ 3, 3, 0] o% 4'31‘&" PO -’ W tﬁ;% ve) 37, 2921 *
(1972)] were hy Y e atm - ﬁanol cont ai ni hg 14 g.
of 5% pal | ad| um om lﬁkgalof:ualr adetDXy ohe- tmumethttxydathmyllmenpeif at-mnyi) As-t er

conpl et i of® of t - teFﬂﬁd Pf“i“!“f fitred e fil¥Prate
was concentrate Qeﬁhﬁs ‘Iﬁ;témf : *%e&, &,@g"a‘;’ a- 3 -
hydroxy - 6 - Wreacu YWasllQn “acidified iithiy c-ac1,and ilia igel-was hdde

t et r ahydr gpyr anthe aixtyre.- Thej smebwmfdm 3nd t@]ﬂmmwasaﬁai i@ redieadur | ess o |

havi ng” t h&’ f ol | B ;._ by dg‘!' ‘%ol verf0
et hyl acet at e); a_'k ﬂgﬁ%%’f OE]%'P,{;?D 3%2% ﬁ%ﬁo@s 65- 1440,
1380, 1355, 1328 - iﬂ 9,2011&&310 _ e; F|diencete -

2a - (6 - Carbob@'h ﬂlefoﬂtwsgph hyI - d4a - (2 -
tetra- 1% hydropy 25;-10“‘{1‘ gg ﬁ@p g%rm}ofrom‘é -
oxa - 3 - hydroxy- 6125051/030,9331 ?‘u

t et rahydr opyr anyl axtR CDQIaSsohuda :c (7|45-€-343,t§?i)m) m—t—ms 2 e-eSOas

descri bed above) u % + b - t la F\Q:é?' | e Is0 20 ¢
2a - (6 - t ho w is n 3t hyl 4a .-

(2- 20 tetrahy -501:'!1 of Dmm oprnem&roedna‘rom 2a -

(6 - car boxyhexaeuahydrofutan (1: 1), there was - added carefully 760 mg. of sodium borohydride . »
whilst keeping the temperature-at —40° to —45°C. After 10 minutes, the mixture . '
55. was acidified to pH 4 with acetic acid and’ ooncenu'ated under reduced pressute. The - 55

residue was diluted with ethyl -acetate, washed with an aqueous solution of sodmm
bicarbonate, water and an aqueous solution of sodium chloride, dried over magnesium
sulphate and concentrated under reduced pressure. The residue was purified by column -
chromatography on. silica gel using a mixture of bénzene and ethyl acetate (3:1) as- :
60 * eluent to_give 1.05 g. of methyl 9« - acetoxy - 1le - (2 - tetrahydropyranyloxy)- 60
15a - hydroxy- 16 - (3 - chlorophcnoxy) 17,18,19,20 - tetranorprosta - cis - S,trans-
13-dienate and 1.16 g. of its 158-hydroxy isomer.
The 15«-hydroxy compound has the following. physzcal charactéristics:— . -
TLC (developmg solvent benzene-ethyl acetate=2: 1); Rf 038 (lSB-hydtoxy
65 isomer : 045), _ 65 -

e ——— [ _— —— R



cis- 2 - enyl) - 3[err] - hydroxynethyl - 4a - (2 -
tetrahydropyranyl oxy) cycl opentan- la - ol (prepared as described above)
usi ng the procedure described -in R’Pfr—\rﬂnm Exanple—1-—25

REFERENCE EXAMPLE 10. 25 2a - (6 -
Met hoxycar bonyl hex - ci.s - 2 - enyl) - -.---3[err] - acetoxymethyl - 4a (2-

t et rahydropyranyl oxy) cycl opent an- ta-ol 12 g. of 2a-- (6 -

met hoxycar bonyl hex - cis - 27- enyl) - 3[err].- hydroxynethyl- 4a - (2 ,—
t et r ghydr opyr anyl oxy) cycl’ opentan - la - ol (prepared as described in 3 3
Ref erence .Bxanple 9) were di ssol ved L5327 xture of 60_m . of anhydo )
met hyl ene” 30 chl g | ution of 3.2
g. of acetyl chl onn&%ggﬂg$ n) s» Ehg,%q .o,gssggd 78, 70%& 513 dropW| se at
-20 to -30[err]C. ovEH, mmesi’-rew(IHFI!IE),G%aMi(mmw)l,ﬁvljzlé,dba%ns(tﬂ-l;s)ed at
-30[err]C. for 45 mingd@SH:ahd then 10 m . of nethanol -and 40 g. of sodium
bi sul phat e monohydr at'e vier e “added successively. The 35 yel | ow :
precipitase was filtered of f argrtkeNEs ExAMPEEWRS concentrated. under 5
reducetl 35 pr essummyb&gllu,ésnxiﬁs( mhydtohm:wloky)elﬁdeﬂwoxwhdmkww ng the

fol | owi ng physica ar acl?i8 ’?‘L‘FF%’PW a?jg glven

benzene- et hyi Qﬁﬁ wﬁﬂgﬁ i§' the 950, 2850,
1740, 1440, 137 - 125%1%5 f,yr)r -chlorophenoxy Mi’7 b QEtfa]- sol w4 i on)
8; 5 70-5.23 (thprost) czd 8M -58 -(didab descnbedmRefet@ceB,E@ﬂplﬁH rr),
3,65 (3H, s), $)qbe i, smth;n silica s;lusmga

la, 4a-Bi s(2-tetc PRME amy ﬁ% ran's CHo r? e X EY suﬂi enyl)-3[er
r]- acetqxynet hyl

met hoxycgébonyl he %{% op m o °’°tlt.', 15833&3%%6@%5"1355 45 4% - (2
- tetrahydropyranyl 1@@@1\ sélmso 1035, 1028 93()%@9 red as deScfibed in . .

Ref erence Exanpl eN Q@zml\dims)sdl; Vas—6.50 {64 m),.5.955110 t(KEL] EDLe50§h+OI’I de
containing 81 ng. of %9(ﬂ§4%bﬁé%‘u$%hﬁén)a0| d and 5.0 g. of -

2, 3-di hydropyran. The reaction mixture was stirred for 10 nminutes at room

tenperatgge, and then quenchedpyrikeNée BRampLE g1 . Of pyridine. The gjxture
was diluted with. Métﬁyylz-pﬁﬁlﬁ&e&hﬁ%,wa,ﬁhaﬁs(\m yafbpﬁﬁmhay)sl&(Sth&m ution O
sodium bi car bonat e ndplmp 849,20t frerdt1dndiendateor de dr| ed over:

I 17
R R e T

(devel opi.ng soldiise, £1Te- té Highiuna cititoptopylidnide) soldsbn, —437 Onig. - HF5methyl

(liquid filmn: S%ilzlésn msz%%ahyslrpmqmylwégmﬁj( 3¢ mdo;?%?oxyigzvhe}m 1030
cnferr]. 55 .;:-g:-*«,il‘! E%E’%% far were P I:ldto;t-.sz;;tl:.l—78°C anddﬁ '
| a, 4a-Bi $02-t eig R0 B A D ekt T Db aG0ohE w2~ enyh) - 3[ er
r]- hydroxynet Id;phmyl o1 enll of trahydroﬂuanébas added 3w15e to the reaction

tetrahydr opyr af¥ous ﬁé}“ 8°6a Wl“‘t:ﬂ@““"ﬁé‘”ﬁ’bi?@ﬁ\“ﬁb 55~ (501' an°th°fé?s -2 -
emyl) - 3err] foek R, b e %%;&é bed in
Ref er encé % } soMRio® oS otlituh itarbbriald akd do g;ueoe sonmy ls6dim POt agsi um
car bonat e |n 12lﬂornlh, ﬁma@mm%ﬁmsﬂﬂg@mméﬁ?m '

tenper at ure. Tlﬁ'g ;‘;g y u

acetlc a i ugg 1. aqueous sol ution o
sodi um blg‘gar bonat R néévp'l q\.gemgs, zgéfw%;(lpm g@)émlgmﬁ;} o3siazsogr i eds(%)ver

nmagnesi um sul hate aliadh, t2090,1d 5, 1130070, 120,980 entticed pressure. The resi due was

purified by coI UNNW@W?PQ? #1 i(%l‘& ‘g)el50931519§1 (&)t W2~ of bgnzene

and 5 ethyl a Yto. give 12°g. of the title
conpound having the foll ow.ng phﬁ/Sl cal characteristics:- TLC (devsl op| ng

sol vent tfénzene et rMeth P Sae,'\ lg'ifa-ms(%)tétrﬂdropyr?nyloxy) 16-(3-chlorophenoxy)-
- - 17,18,19, 20-tetmnorprosm-uans-2,czs-5,trans-13—tr1enoate
. By the same procedure as described in Example 3, 510 mg. of the title compound
' were obtained from 736 mg. of methyl 2~ henylseleno 9a,11a,15¢ - tris(2 - tetra-
S0 hydropyranyloxy) - 16 - (3 - chlorophenoxy) - 17,18,19,20 - tetranorprosta - cis- 50
: Sirans - 13 - dienoate (prepared as described in Reference Example 8). The title
compound showed the following physical characteristics:—

TLC (developing -solvent benzene-ethyl acetate=3:1); Rf=0.50;
' IR (liquid film): v; 2960, 2880, 1730, 1655, 1595, 1580, 1480 1435, 1325, - :
55 1280, 1200, 1160 1135 1080 1035 1025, 985 cm™;’ : 55
o NMR (CCL soluuon) 83 7.40—6.50 (SH m), 6.00—5.10 (5H m), 4.93—
- 430 (4H, m), 4. 30—3 10 (134, m), 3.10—2.70 .(2H, m). '



NMR (CCL solution): 8; 5.59-5.15 (2H, m, 4.83-4.45 (2H, ), 4.33- 2.90
(9H, m, 3.65 (3H, s). 10 REFERENCE EXAMPLE
13 10

| a, 4a- Bi s(2-tetrahydropyranyl oxy) - 2a- ( 6- phenyl sel eno- 6- net hoxycar bonyl hex-
cis-2-enyl)-3, 8- hydroxyrret hyl cycl opent ane A solution of 1.57 m. of
d||sopr@am nc in' .45 m. of dry tetrahydrofuran was cooled to

-78[err and to it 9.6.m. of.a 1. 15M sol uti on .of n-butyllithiumin 15
n- hexan re added.dropw se and stirred for. 20 nmi'nut es -78[err]C. to gue
lithium 3815 dijsopropylanide. Tob#d41ithiumdiisopropyl anide s& ution,
2. g. of la,4a - bls(2- tetrahydro ; __oy) 2a- (6 - -

nmet hoxycarbony}dp@ﬂ %lg’ga - t@hydr@{Y 1 -~ (3 gﬂJ,J OBl - &ye opent ane
(prepared as desorotphmd-l Z,ereswmsExaPTi Z}%lm-aﬁ-ddowpmhm%y

tetrahydrof uran vid l%ﬁi’deﬂ Vﬂﬁez’“”a‘t re m nut es a@d 20
the reaction g% X ahsiture. A _
sol uti on of rZ%k emy ,mel Qﬂi rosth - 1A 1L 2,601 ﬁii.ahydrof g/

was added - dro srendate (1p redo cleicdind i Example samn a g@@ire ofndmb'iof teré-ng was -
cont ai neﬂ) at - and 10 pmdof 6300 yusont wericoaid: The Wlecppaomd hered 3 i nupes.
The reaction mMX%; ( ﬁh - RElpegus. sol ution. of . ammmoni um-

chl oride and ext rmc(lad.dvm.h 13290, mumf ;alzzﬁhnssgmo@asswmsoy\mh,ed with 25"

an aqueous -sol ut-i_on 1835, w@mmw ,(9?5'%" dr| ed. over | phat e ands
concen- 25 trat MG rﬁff‘*r ?B}%_ ‘Ygﬁﬁgg H5f9§-g %’%li),g}?;—fled |

col um chromat ography H’s i ¢a usin te’o acetate- and
benzene. (1:4) as eluent to give 2 ;{kﬁ}‘go; the t|tIe corrpound having thes
foll owi ng physjca el, hyl - :
acet at e- benzenie‘SC g‘;"ﬁﬁsﬁ’ﬁnﬁg ‘Lenoxy- 17, Bz %{‘,550 Eﬁmtmeﬂé . 3450, .
1735, 1580, 1440, dzdhﬂydﬁ»lmmcommc err] - NVR (CDCl[err] -

s L g e e 0 B

sol ut|0n3° [err 'y

m, 3.62 (3H R§ luene and, after coolmgto-78°C 15ml

1a, 4a- Bi.s( 2- teﬁfraaﬂSva)kblmmploﬁﬂijs)sbu%MI(nﬁmﬁﬁhﬁlﬁw adhipod érhma}dm;s 2, trans- 5- ;
35 - wise under an atmospherefif @jppep - éFl Xy ; Went anf'5
e o B ap SRRV SRR

phenyl sel eno. - Y i'@%’eparat@'asprecx ste. ThdYrbsplting .
hydr@xynmet hyl was(ﬂjtex’ed)pmattdaheﬁl@m led arith ethssmtabewlashedlwth feeatﬂnce Exanpl e’

13) %éreggl S'SOIMAIEE -.-lmb"nrﬁf_“ ‘ﬁ*ﬁ% e g pha E%Cea‘m?drret hagol . «

B

to hyon

(3:2) and stir - 1ve42 roo
tenperature fosf ﬂi&’lﬂﬂmpouna_ hﬁufg&mfolmm:grphﬁcur@ams& T80 W ih et hyl
acetate, 40 washHdL Odenhplamso di um b| car bonate and an

aqueous gl ution’ 1§ &&30 a?“PeHS%V’e’?o n‘éﬁsnéﬁ wtiulBtat e apd -

concentrat ed undeﬁMRe ¢ Etg§$1rﬁmggbe 8t epdsdues , Oy | §beds Jay. col Um
chr omat ogr aphy -on sn(bﬂm),g@—uy mg{,an)r;mxo-usm o, at) Y. o-azzsst(anema.nd benzene
(1:4) as eluent to give. 610 nmg.- of the title corrpound having the foll ow ng
physical characteristics:= .° - - EXAMPLE 8. - 45 - TLC (‘devel opi ng '
sol vent et hyl Bﬁcetaa{ehl&r@hmx;e ]17,28,19,2Rf-=s&raﬂcﬁprostﬂ geikigl- $.irdmy) 13-v; 3450,
1735, 1684b, 1440,tixe301.8ef 1;1‘5‘1 8’%% 'thl@‘éﬂhﬂ‘f’*yérr) 17{8éP¥<} 6. 9% (1H,
dt), 5.82 (1H d)“"@%‘sﬁ o ?élaéoc%t&mm o 82430 S),
3.15-2.80 (2H, dxaa:yd PGF;. methyl ester (,whlch may be prepared as destHibied pl MPLE 15

or in Example 11 hereafter) were: dissolved in 5 ml. .of dry toluene and, after cooling

50
| a, 4a- Bi §5(2 teF’r’o\ -9f -/Qs& ‘?5‘ ilAds lueges_ 2 t#5ans- 5-
dienyl) -3[errfz H;X‘ﬁ %E%&l %‘%ﬁ,&ﬁ, m13§,,ﬁj,,¥£lﬂs'§y"ﬂ % T vere added |

at -20[err]C. iane'ihaﬁdlSi)GﬂSﬂ ®de@in I"Egrea ddiisdbh‘tyl@lﬁﬁﬁmmcnymﬂﬂm in 30 m.
of dry tg(#]uenereemdnm@atwronawd(mﬂ"&mwﬂ} PfrEGﬁSVfﬁs added tofther 1.5  hours.

A sol uti T o T e Hiine il b ﬁ%ﬁ% FRYhe 22-> 55 (6
- met hoxycar bogyi, soruué‘d&sodx" EHIGHAS, drie ieh mme & Ednbentrarddly dr OXy et hyl.
- cydo- pent anendepredpad @okssars. d'aesmsxdtbedam mme echor Ebxamepeeptjdgn in 15 ni.

f tol S8 w!ohexwasf 2 rw h
PN W %EE“' E"Etgggﬂ,‘f%:gm £ fsrin, B ibgtﬁ poand, 556 “Gry

n- pent ane, the regct bolkest eth lacetate) Rf 0.17;
. IR (llqmd ﬁlm) V3 3450 3030, 2940 1600, 1580 1480, 1425, 1290 1250
C 1140, 975 e - o
60 NMR (CDCla+ace1:one-d6 solunon) 8 740——6 65 (4H m), 5 90-—5.20 . 60
: .- (6H, m), 4.65—4.35 (lH m), 4. 30—-3 63 (6H, m), 290—2.60.(2H, m). ’

zs'éz
oT

0- .



60 was stirred for 10 mnutes at roomtenperature. The m xture was
extracted with 60 ethyl acetate and the extract was washed w th an
aqueous solution of oxalic acid__an aqueous solution of sodium-bicarbonate
and an aqueous sol uti on of sodi um chf’ ori de, 41

1,521, 747 - . 4 dried over magnesium

suI phate and concentrat ed under reduced pressure. The residue was purified

by ‘col unm chr omat ography on' silica gel using a mxture of et hyl acegﬂand

benzgne (1:6) as eluent to give 425 ny. of the title compound havi ng-fhe’
fol | O ng pfysi cal characteri st | cs 1551747 . ... TLC (devel opi ng so¥ _@
et hyl acerare-benzene=.1.2), . 5 IR (liquid frTm
v; 1725, 1660, 1440 g;m;lbg eg.m_ @d '!-’ 4] z.'iesﬁl'anwtoon) 8;
982968(|Hrr‘)§22678(1yﬂanyl6)ty

A t(nlld-old th5 657 h ((22H m,
0 e -an
ZI;EIZERZI;NEE I(E)Z(EN%‘? g) x2 i(ogﬁg-z%s)- li?yoc?’ 3’0%‘;::;“ ?lpreﬁarmss g?é%l fm;!@ Orﬁi/Et hy|5

7 292 197 tm. in of
9a, 116- bi s(2-t ( Lﬂ&eﬁoiam;gé%fof em%ﬂrm%ymle?n
t et r andr pr ost actnimdﬁsnéf tﬁdrﬁacﬁqnt maasaylﬂ»at ﬁltemﬂcoﬁtaﬂd tRe filoreye wasfcortcanhatqdn hydr i de
(63% cont ent) \netieeredupstbem@edtq give139.4 fZ)f Yétsrsytg eFur an. (}Nt h
stirring @nder g{@g@ssﬁp {hé °ﬁ£vt§E§h 18 7 DTS L3O H Pis 1
oxo - 3 - i_[a f‘)g,n ﬁp Qeem&@dsas described in Reference
Exanpl e 15 3) 1 nm (liigmd Glin: {10 134000 PH00128600 N468e 114405 38O 1356, 1338 BeBpensi on at

roomterrp rature 1 1(1%11&7581; 9%’ tes, 410 my. of 4a -
bis(2 - t trah g X - FR (Jw”ﬂ%}ﬁ%z %‘&y““@%%ls-l@
2,trans - ' rr ant -qR toPyrariyBi) ARE - wy@m;as,qd as’
descri bed | n R@f:tem:e(pmpa@( asrrpd:se-tb&cs)lbqvﬂ @mst the olfobedtretdwlffb}ﬂ rim fRefiezspre 20

wer.e addeﬂ, and Hpra ( e str rreid at 4 [ernlC 1) ]rg.Jrs" TE(E reaggi on
m xture was - 2Quf, yu;op petah 1 19 6f ks 1 L,a,’,’ é’;é(g was added
to the m Xxture.cslhe. gyytUsgE- iRitoximhetyb! &4, (20 uaﬂyeroi;yrdngrlb@t)@clﬁpaﬁment rat ed
under reduced riuesdt(rpeparéﬁnss degrsibeduabowa sisipg i the fpkasefulgydesstibed rim Referematat ogr aphy.
on silica gel US#PRlEY ni xture of benzene and ethyl acetate (8:1) as el uent

to give 2068 ng. of the title cgmﬂngxgmmh@ 25 - following 55
physi cal charact erZoS-t(ISGMethoxycarbonylhex cis - 2 - enyl) - 38 - acetoxymethyl 4o (2-

TLC (devel opi ng sglvent_ - bentetss Y1° ml apptade '-0 68:. IR (1iqui d
film: v; 1720, 13@&%@% xycrggo ﬂ% @i’é rr]
sol uti on)ao [errﬁf e s ‘I%f gdra, -
4.S0-4.45 (4H, ddoride3and39 (ni!.l-gf aal)ydroﬁ{)pyndme A solution of 32 g. of acetyl chloride in- '

EXAMPLE 9. 40 ml. of methylene chloride was added dropwise at —20° to —3Q§C hour.

Oa, 112 bi 5(2- t CLEGEHTA RIS mmur%awmtﬁzmﬁ%ﬁ 19, 20-

t et r anor p3sost a-iell@ﬁreaplﬁieawa'é flltérd) SF ad lelle] I Rs docedersted] walérBkudd 278 367. Of
met hyl 9a, 1la -prisiuge to £i2 15 g of tizxhnjthr copyauech hdvisg \the follving phyral chd@e-- phenoxy -

17,18,19,20 - tweAsf Sta a.Lrans s - 13- 35
trienoate (preparq @g{ggf Eidk%%o'%{ﬁ“ﬁ%%l4%%l%@z 51)156 Bne; Nl . of
met hanol , 4Q her e aﬁvm/e(lcaca @fibny:ad; &5t 7H,nm), 485—8 r(umdﬂpngh-y-drr deto.

whi | st keep| ng the té%%mrﬁ%ﬁﬂrﬂﬂ[oér(ﬂ]@) After 30 minutes, the mxture

was neutralized with acetic ac SPRAMPLAt g4 under reduced pressure.
The residue was' didditme2 WhiydRbfitylon§ 2k-qk-Bethiig@ibosyinet-tih2-alyagueous sol ution

of sodi-um bi car bonat e and an aqum,twmsbsﬂmlommr@f 40 : sodium chl ori de,

dried ovef nagvgégg f PHRTERE % r 3Bed e"hY 40 4

pressure to gi g aﬁ%’e?ﬁ et &0 eﬁ“ﬁffﬁeﬁ rrmgn ng

physi caI char acgiemp S éfi ﬁ&ﬂuen €l Qi€ |afDI500g. Sb | Medmyd akdatidn acet at e=2:

1); Rf 44 armm@frm@sdm El%(f umdutfswt mﬂemwl andlﬁ%ﬂquen‘smomhﬂ@% 1 40,
pyridine. The as an aqu

10306(:”{ e Z‘%\#mn f so%u.g icarbo q eolls som sodi i x'ldeaﬁdne 6. 65 (6H

m 10- 5 25 ( esxu hate and concen d under reduced pressure to give I7 g. of

- the title compound having the following physical” ‘characteristics:—
o ' TLC (developirig solvent benzene-ethyl acetate=2:1); Rf=0.67; = :
SN IR (hquld ﬁlm) v; 2950, 2850, 1740, 1440 1380, 1250, 1220, 1140 1030 cm—1 55

o REFERENCE EXAMPLE 12.
1a,4a-Bls(2—teuahydropyranyloxy)-Za-(6-methoxycarbonylhex-czs—Z-enyl) SB-
hydroxymethylcyclopentane
17 g. of lada - bis(2 - tetrahydropyranyloxy) - 2a - (6 - methoxycarbonylhex—
60 ~ 2 - enyl) - 38 - acetoxymethyl - cyclopentane (prepared as described in Reference 60 -
: Example 11) were stirred with 7.3 ‘g. of anhydrous potassium carbonate iri 120 ml. .
of anhydrous methanol for 30 mihutes at Toom tempeérature. The reaction nuxture



4.50 (3H m, 3.72 (3H, s). EXAMPLE 10. Methyl 9a,lla, 15a - trihydroxy - 16
- phenoxy - 17,18,19,20 - tetranorprosta- trans - 2,cis - 5,trans - 13 -
trienoate [or 16 - phenoxy - 17,18 19,20 - tetranor- 50 trans -

2,3 - didehydro - PGF[err] nmet hyl ester]

50 A solution of 279 ng. of nethyl 9a,lla, - bis(2:- tetrahydropyréanyl oxy)
- 15e-. /hygroxy - 16 - phenoxy - 17,18,19,20 - tetranorprosta- - trans -
2,Cis -rans - 13- trienoate (prepared as described in Exanple 9) 4in 5 .
M. of ter ahydrofuran was stirred with 1.5 m. of- IN hydrochlori.c aci d_gt
roomtenpdature for 3 hours The rddA#eMdn 55 nixture was thefdpoured

into wat er, exhd e RIiA kit ﬁ‘d‘eﬂiB’chda&iﬁﬁe@'%vﬁh&Hﬁa&Bi‘e Fashdaait al@fheoup> washed
with water, alsohatqmeﬁminmbhirbcmﬂe @hd smdqusms Rolaxiah wb @k andxdameU%US

sol ution of s@tﬂf Mlsul te agd i uesd pagsseet 3 qregidugriels concent r at ed
under regquced N g@ %‘ef EW“‘QQE it gmat ogéaphy
on silica gel u]ghga ene and et ce ) as &luent -

to give 74 ng. ofl‘LCk(de\&Iopnhgsolventhanzene-ethyl acetate=2:1); Rf-—038

1,521, 747 MR (CCl, solution): §; 3.59—s.15 (2H, m),483—44lé @gmmp-and 66 %
of its 15[err]- hydr%)%(gﬁsm’earss (ﬁe‘)‘t itl e conpound showed the follow ng
physi cal jocharacteri sti cs: - TLREfERBNCEOBKAMPEBl18eNt et hyl acet ate); 1o .
Rf ==0. 30; ( 15[ er kajdeiBjsi- mughydrsmﬂoxym(ﬁ- ylsel&no-6-methoxycarbonyliex( | i qui d il m):

- 3400, 3020, 2940, .17 Mtf}cyd 435 ‘5 1335, 1280, 1
1250, 1175, - 1agpA. gt gg%my“f ﬁé Hi?&fﬁ?:n [err];

7.45-6. 6f5 ( 6HnHeyane 5er9 e, litklum 5 . - 3578

(4H, m, 3.694d lide, QB t(lﬂzhthl dusopropylamlde soluﬂon, 2—g EKA&M_Eb@(IZ- 10 . .
Met hyl  9a, 11a,3fg%"gg gﬁ% &‘@f? °n!1 1731}8 19,20 -
tetra- yd, eﬁgate [or 16 -

(3 - chl 20 ophaimoreyction mixfird &;u’b@ fﬁ'OZO-mhﬂtsrartﬂd’samet asture 3 sBluaonchfdehdeOo

PGF[err] met hyq84 plodipteryidiselonidenin 1 1$°r1°F’€eference

Exanpl e 16 an ﬂﬁﬁ  Cnfpd %gj“ ﬁy or 2 sol - 3- (3-

chl or-ophenoxy)ds agmydi ﬂﬁd?%n&ﬂtditrﬂcﬁd with ethyl .eﬁdalieu in -

Ref er enc& Exanaplaau spln@mex&dodyﬁn ehlm fiyied. Qver-x_nmemm s@lphate 4nd ‘concen- 25

phenoxypr opyl Agﬂ;?ﬁ %é oP%"p %" fied 336°°1‘}“Waef‘§“\§ﬁt§m%t ai ned thes

title corrpouncﬁﬁagvb Forgm i 2%2;‘%1’“ ¥ il lce® e
—_ _1§[Rﬂ&ro]35hydroxy i.somer:

(devel op| ng sol vang ek bm@.mﬂteﬂl)y
Rf =0. 38) 30 IR (hqmdhé{n%a L-'tﬂsélﬁﬁau A,01030; 363an 9940, 1720, 3_965.5_.,
(CDC1[err] sol uti on)

_ 15
1600, 1580 1480 g; ﬁ%i ?L i@%”%#%‘d??[é??‘]’ NMVR
0.(5H, nj; 5.97-5.20. (5H n, 4.64-
4.33 (1H, m), 4.30-3 79 4H REFERENCE xmpn)zmz 95 (2H, t). EXAVPLE. 12.
25 sdvet hyl %%31@(21%wa)@;« m;gymcar gflhexatq-srzf,tram-orret hyl paenoxy)
- 17, 18, 19, 20- e _Ig; t - triénoate
[or 16 - (3 - ﬁ‘;ﬁ b B9 b -hy p{*,‘.@ft;;{}g%‘“@%m - trans -

2,3 - di dehydra@ desciit@f-[ie r&&qerenmt pleSi)ewreﬂzsdolvummn mhef prxmcteduufes descri bed
in Ref ergnce d Jtith 1 ml. of

£29 de ;si n
et e Ao mm?;%f"’%e **3:;% ST T e ! ' "0

phosphonat e (p;bditpﬁrcﬂdnd&,sd ednﬁh maaa&orli&mzadl @nde} reda&uead of

di methyl 2 - H@nw hsemeh@)gdmsheaw there was
obt ai nedsst he t gﬂ% h ” FIB‘ER;F Hgg‘IanV'Ql'E%Pf disddact er igtics: -
TLC (devel opi n cloB yii zerﬁ;a‘?b), Rf=0.25; _

IR (hqmd ﬁlm) V5 3450 1735, 1660 1440 1030 cor;
NMR ‘(CDCl, solution): 8; 6.96 (1H, dr), 5.82 (1H, d), 5.80—5.20 (2H m),
' 485—445 (2H, m), 3.62 (3H, s), 3.15—2.80 (2H, m).

50 REFERENCE EXAMPLE 15. .50 )
Co 1a,4a-Bls(2-tetrahydropyranyloxy)-2a-(6-methoxycarbonyl-hexa-czs—Z,trans-S- '
dienyl)-38-formylcyclopentane
1.2 ml of dlmethyl sulphide were added at —20°C, to a suspenslon -of 910 mg
of N-chlorosuccinimide in 30 ml. of dry toluene and the reaction mixture was ‘stirred .
55 for 1.5 hours. A solution of 600 mg. of la,4 - bis(2 - tetrahydropyranyloxy) - 2a- - 55
(6 - methoxycarbonylhexa - cis - 2,trans - 5 - dienyl) - 38 - hydroxymethyl - cyclo-
pentane (prepared as described 'in Reference Example 14) in 15 ml. of toluene was
- added,;-and the reaction mixture was stirred for 2 hours at —20°C. After adding a
“solution of ‘1. 7 ml. of triethylamine in 2.4 ml. of dry n-pentane, the reaction mixture :
was stirfed for 10 minutes at room temperature. The mixture was extracted. with 60
ethyl acétate and. the ‘extract. was washed with an aqueous solution of oxalic acid, an:
aqueous solution of sodium bicarbonate and an.aqueous solutlon of sodium chlonde,

%



35 (15[ err]-hydroxy isoner: Rf=0.30);
35 IR (liquid film: v; 3350, 2900, 1720, 1660, 1600, 1500, 980 cnferr];
NVR(CDC [err] solutiony. ferrl: 7.50 -7.08 (AH m 642 (I1H dt)- 5.80

A =an

(IH d), 5.77-5.60 (2H, m, 560520(2H T, 4.65-4.35 (IH, ). REFERENCE
EXAMPLE 17.° 40

| a, 4a- Bi s( 2- tetrahydropyranyl oxy) - 2a- ( 6- phenyl sel eno- 6- met hoxycar bony
40 cis-2-enyl) -3[err]- (3 hydroxyprop trans-1-enyl)cycl openane By
procegdi ng as described in Reference Exanple 5 but replacing the net

9al | a, 15a = 4%y S(2 - tetrahvdrnnvranv‘l 7. 16 - phenoxy - 17 18 e
tetra- norprost gried dvirSnagnesiuh rsaﬂﬁue ané&noenmtane.aéfqedaaed prere OTheGEsidba, 42 -
bis(2:- tetrahydnsopunﬂa by column nmlicagausmgaﬁmtxum«tfhﬂulyamﬂbonyl hex -
-cis - 2 - enyI %éﬂé uentnymvewi mg4 of - gheiple_compoypd; having the

enyl ) cycl openta g eg%gi u and utilizing a
sol ution of 5.41 nNIR (1dhid @in)sH, gvpjpysal,rf"ﬁe%ggal ét% Pat ’et r ahydr of ur an,
31.6 . of 1. 2M sNMR (CPClo Solutioip)at dy |9 824-42i68) r(LH N mi), 7132@6&118 @Bgl ne), $83 ut i on of

9.36 g.vof di phenyl dl%‘g gﬁfd‘é—ﬁﬁoﬁ i) Adﬁ—ﬁé@r(%ﬁﬁyu} éﬂ&r@% s)thfe were
obtained. 7.73 g. of t )- tltle conpound having the foll ow ng

physi cal characteristic:- : 50 TLC (devel opi ng sol vent,
benzene- ethyl acetate ENC@ E&AMPEQ 2 - tetrahédropyranylfbxy)

- 2a+ (6 - methoycHf 8@#111%9'3(2'“"&5‘?"?9 “Y1° m"m' %ﬁhé‘?"f‘yj 17,184%20-hy dr oxypr op -
trans - -1 - enyl )nmgmﬁkoameﬁﬁy“@ﬁe ??#t}?"é ﬂﬁlm %Hxﬂ}drdug the above
procedure vvas pmemmﬁfhn 5tmosphere of nitroded,)5.15 2ng: 6XBmetfyl - OXO -
6:- syn- %e%?pﬁc }Wpylphwlawge d‘g‘%prqr% ﬂg& b‘ﬁdmkwxmple acet &ky- -
cis - blcyclo[ @g

| abor at ory terrpeggat(15r.emﬂh%tgrﬂ,[‘]7,1";{%?‘Jma{I é{j}jﬁs& ffpry‘ﬂﬁ 0and 16.1

m . of absol utepp:}ane dpremrewesdescsibedrmadfemé ‘leglso)in zm omeumdréﬂxﬁm de for 30

m nutes. 2%0 afl |4@°Qlﬁ@r3 rpcth@® mixture was he 20
Sol ut  on. Aft or b Ws ?igaad i oe miy e ' o0
- 0X0- 6- 60 Sirified fby%ﬁﬁﬁy bgraphy on s&EL gel 'us1ﬁ’,gC Inti¥ifre “of Gbrene and

- bi cycl 0[§ 3, 0] ethylagvetatt [:(Bd e eblersto give42J8 mg. of the title compound having the

1, 52%, 747%Yescr foia ‘q%i’fde ] chppsteristioprre éé 70)] in 20 m 250f
met hyi ene chi or i de il iaR, 5%‘3 1§§§1§dw k@}ﬁﬂ at Oferr]C. The
reaction mixture \ANMHqgencm IselaxionY] 3yl 7.35—2300(SHD ot(m{}) whabe and
stirwed for a further(ZHpmpyi4$0+-445 AH, @{)e’r?Z](EH,sand fil tere through a pad of
magnesi um sul phate. The filtrate was concentrated under 5 . reduced -
pressure below O[err]C. to give 2 - mxeMpIR 9X0 -6 - syn fornyl - 7 -s@nti-
5 acetoxy - cis Meﬁvbwlepﬁczmm@mwloxmgemmﬂ6-pndoxym,tqm;zode (65% -

content) wer e susp.enasg MU 78 dr furanI Wth
stirtring under gf. ahOgh m gﬁg g ylo 82 g. of
trimethyl 3qahosptrmmﬁaqpfeﬁm ﬂé’s&mé‘dﬁ pl il mloof dieh re SCi . 3510
Paris, Ser. AB, W%Z@ed Sargfully] 9683 lof\mﬂmm hdciedhdeovhﬂdnaeepmg}ﬂermpmmand the

m xture 10 §§§ dr‘f 92}05 W: 1E‘i‘lﬁf‘?\éﬁm‘bbt ai ned
above, in 30 m washéd wifhl dndaquédsIEcRi msgﬁsodle ref&\l}ﬁsl%ﬁ,an l:" 5 P' ng the-

t enper at ut@® bel odiuhS¢hbridd, Cried avel hagmesinm Xslphate vmcoﬁitehﬂtatda cpurs 4

15[ err] C. Then PHRE™$d c&“ﬁeo?”n@&t ofr the \tisls compound haviigt the Xollowfng mvsnabet ic acid

ch ISCS:
to pH 5 and concé“r?rf-tf;r s L t t-h 15 - 20
m. of water and emt(lqa‘iﬁ %?Iééﬁs%';’mg é&%ﬂﬁ@ﬁﬁg’[ ﬁaﬁ (a).}[%e’ (total vol une
15 160 M . The NMERNDUasphtion)ad Tidsteed (6H m),manaean, myl4s0i-on of45
sodi um chi ori de, dri édd¥trmhedAddiluth sul phat €' and concentrated under
reduced pressure. ‘Thé residue was purified by colum chronat ography on
silicga gel using a nixture of 'ethyl EXAMPREa0Oand benzene (1:4) ‘as eluent to:
give. 2.0 g. of. et13'5’0536‘811%153 “85‘(‘3{‘”‘3’ 816 3 %ﬁ:ﬂ §217, 18:§9,20 - tetraporptestRy car bony| .

trans - vigyl) - f:ﬁﬁﬁf“d.aeﬂ’ﬁﬁ# {FoR e bPEYET o[ BB oltamE  2q,
havi ng the foll ow mgohniarysif jrr ) mg)hﬁhadiil@&,llﬁl-l Ei§2 tetrahydropyranyloxy) - 15e-.
hydroxy - 16 - phenoxy - 17,18 19,20 - tetranorprosta trans - 2,cis - S5,trans - 13-
trienoate (prepared as described in. Example 9) in 5 ml. of tetrahydrofuran was stirred
- with 1.5 ml of IN hydrochlorlc acid at room temperature for 3 hours. The reaction
55 mixture was then poured into water, extracted with-ethyl acetate and the extract was 55
washed with water, an aqueous solution of sodium bicarbonate and an aqueous solution . ’
of sodium chloride, dried over magnesium sulphate and concentrated under reduced
pressure. The.residue was purified by column chromatography. on-silica gel using a
mixture of benzene and ethyl acetate (1:2) as eluent to give 74 mg. of the tltle'




TLC (devel opi ng sol vent, ethyl acetate-benzene=1:2); Rf-=0.38; IR (liquid
film: v; 2970, 1775, 1735 1710, 1650, 1240, 1160, 1037, 980 cnferr]; NMWMR
(CDCl[err] solution) [err]; 6 77 (11H d) 587 (1H d)—5 00 (2H—~—3—70

25 (3H, s), 3.0-1.9 (6H, n), 2. 04 (3H, s). R

25 (2) 2 - Oxa - 3 - oxo0- 6 - syn - (2 - nethoxycarbonyl -trans - vinyl)
-7- - antg hydroxy - cis - bicyclo[3,3,0]octane 2.68 g. of 2 - oxa - 3 -
0XO0 - - yn - (2 - nethoxycarbonyl - -trans - vinyl)- 7 - anti - &cetoxy
- -t cl o[ 3, 3, 0] oct ane (prepared as descri bed above) in 30 M. 30\
of absol #e nmethanol and 1.38 g. ofl¥b4dssium carbonate w_r_[ﬁi at
roomtem - P& (Hol C g an i ce- bat h
and neutrali z%wgéajﬂm g &ac:e%%cdﬁmﬁgﬁ?oléoﬁégrﬁ%gg%ﬂmg%g%% of. et hyl '
acetate and 27 nFLC (devalpping eplvsesietiylaaitai)s BiF®30; sodi um bi car bonate were added

h o h t
to the reaction gé}‘l‘?ﬁﬁﬁgz bt éf'?i-aﬁ 1, LPlOu SO NS 1498y 001 6 | e

dried over

magnesi um sul pha¥MRafGD ratw-wmie(mmqimmsd- goe(smmﬁ 4tﬁo—g| ve 1. 9,5

35 g. of 2 -oxa-. 34‘3569@’ m)625'§y"ﬂ3 (4K, ), B6% (B gl AODOHHI-- trans - vinyl) -

7 - anti- hydroxy - ci.s - bicycl Of3a ogt ane having the foll owi ng

physi cajo char mg?roéﬁuﬁ - trihfdroxy d€26E] 3L Iagors;mwmt 10BN CRfra- 10

chl ori de- net han oqi@talgtraan-i,&sSS,ﬁ'aﬁsR 18]+ |un farliey (3v Gmoxyl786 1690

(broad), 1650 c éﬁ ot - trans - 2,3 Nflehydry _r“j‘ [err] 6. 82

(1 dd), 599 4 e e N e Sg ,
.90-1. 7 (6H(pt6§ared(a3)des ed i Raference Exarfipled 6)- mﬁead di)dﬂnethy -ox6TEBhoxyC1§r bonyl

- trans - vi nylle)loxypﬂipylpamhonate Rﬂf Md@ymm yhoosbpined the gde -

bi cylo[ 3, 3, 0] & '}; B thg Tollgw Phﬁg{g"ﬁmﬂ%m 6 - syn < (2 -

met hoxycarbonyl ° p gmj 372 anti- - hydroxy - cis .- = .

bi cycl oP@ 3, 0] ocllal(l‘i@lﬂ( ﬁlﬁﬁp&f mo,aansnjezsomum leﬁlspvm)), mmel4804543$[.ssol ¥ed in

30 m. "of nethyle ??; %é‘ [ 20 nmg. of p-
t ol'uenesul phoni c ’ 0_3% %‘é‘% 85%‘5 ; : %}M &Fn"nut es at
eac al |

room t enper at ure I on m xt ure th an aqueous

sol uti og of s bon Zth et acgt q ;ashed vglth an
aqueous “2ol ut| sm mm T b i) gﬂg"‘:ﬂﬁ’k‘? siesi unf |
sul phat'e and cong,e.n uncl,eng;zodu&&dmr - tramBDZBI‘-E&ﬁtﬂyﬁ-o o [ esidue was |

purified by col umh!lh:tqirato ra on 5|I|ca gel usi-n a mxture of et hyl

l l 5
acetatel?nd bgan f‘%‘% tbed & Bt e g&amp % 3- gxO - %6

- syn - désc H’e@@l? R'eferéﬁc@ mp'le

t et rahydri o~ pwaﬁmlwy henox@pkﬁsphona IirC Referer] pncnsame hﬁ\bbﬁgedhe foI | owi ng
physi cal char a@lpeqmpswnﬂd;mngs@followmgphysmalchm@rgfetsvel opi ng- sol'vents et hyI

acet ate g)enzene—T e gpiae ethyl acetate): Rf=0 55 IR (KBr tablet) g

2930, 1770 1710 % ,33 %0 %géaeébﬂi&bﬁ]soo NM%,,E(—CDQ[err] so?utlon)
[err]; 6.78 (1H, (CBCBdoévggir) 8d750-4703%£ll gzemﬁ&) 58&(1H)d),3 71 (3H, s)
4.30-3.20 (3H, n) ~ -45—260 m), §.60—h3Q (Bl ym), 4654 @- - hydroxyprop -
trans-1 epyl) ~ 7 -canti - (2 - tetrahydropyranyl oXY.) cis -

bi cycl o[ 3, 3, 0] Oct ahe o REFEREN@E&AME ©f 2- oxa:- 3 - 0X0 - 6 - syn
- (2- (20- rret hoh/@eBnhi hydltopmlk%loxy)w yls?!eno-ﬁamthoxycarb nﬁlhex- z '
t et r ahydr opyr anyl cis- ‘3¥>'33 }51‘ ared as descrl bed
above) were di Q‘fy%m ﬁ{fydm aéu%g CE;\.tre ﬁgs cooled to

-65[err]C To,; oJu;L pmmz. Nl i

di i sobut4pl al unpyranyleryp’s 2« - (6 - xycdb;)nynmxt-ahuemeenybr-esﬂadaedhmw-t he ﬁ-‘l Xt ure

les engpeye igsolvedgig 50- f tetrahydrofuran and
\i\/azzit ;L;ed f Cﬂrtrlogzu?g a so utrog'%f D rrﬁmI"gjrrst::rop] 63 m’a& ni%f ;ﬁté:él rof t hen .ad d . d
31,6 ml, oleMslutlon o b lithium £ i en_-a ea
to deconpose edighesidiseledide iR 50 Emﬁgﬂ darmlgmo @€ Was - s

filteredOof f et compoukd hzmnattls fvlthrphseldalamecmnceﬂt rated under redutdkd.
pressure to give @%(ﬁ"elgﬂl“gﬁl"m‘oke&zm' s a.36—94 (3 pydroyprop-

3"5

a4a 1s( yloxy - oxycarb
t I’ ans. - 1 - eneYr ’ tEl xyprop rans - ﬁl{ -ﬁl%ﬂ%ﬁ&fg@%@smmﬁ' S -
bi ycl o[ 3, 3, 0] t&nﬂn the above procedure, was prepared as follows — R _ .
_ ' S5 (1) 2-0xa=-3-0%0-6=-syn-(2- methoxycarbonyl trans - vinyl) - 7 55

'antr acetoxy - cis - bicyclo[3,3, 0]octane :
- Under an atmosphere of nitrogen and at laboratory temperature, ‘140 ml: of
absolute methylene chloride and 16.1 ml. of absolute pyridine were ‘stirred’ with 10'g.
of chromium trioxide for 30 minutes. 20: g of infusorial earth were “then’ added to -
60 the :solution. After cooling the temperature to 0°C., 2.14 g. of 2- oxa - 3- ox0-6- . 60 -
syn - hydroxymethyl - 7 - antz - ‘acetoxy - cis = brcyclo[3 3,0} octane [prepared as



5 having the follow ng physical characteristics:-

5 TLC (devel opi ng sol vent, nethylene chloride-nmethanol 9: 1); Rf=0.23; IR
(liquid flm: v; 3390, 2930 135 : i :
[err]; 5.75-5.15 (3H, m, 4 75-3. 34 (8H m. (5 2a - (6 -

Met hoxycar bonyl hex - cis -*2 - enyl) - 3[err] - (3 - hydroxyprop- 10
trans - 1 - enyl) - 4a - (2 - tetrahydropyranyl oxy) cyopentan -la - ol
2.94 .g. “of sodium hydr| de (65%-content) were Suspended in 40 n. of -

di metbryl sul phoxi de and theé suspension was stirred with heat at 65[ ?‘C
for 400 mifButes to obtain sodi um metdgLEI phonymet hyl i de. The react43
mxture was al lyawgdy t0r, Gk, Chéin.  REML @Wﬁbﬁ)rﬁﬁzcﬁﬁﬂoﬂ\ﬁéhyﬁeﬁéaﬂcﬁﬂged dropw se
to a solution @Ezek&de&agi su&éd foé 15 RKcREXE-0° Wi théapiaed um br omi de
in 40n . of di | mibhate Fﬁﬂesﬂrre&hémadnﬂher 10 mnmsfsmeﬂ;ﬁbraad ure bel ng
kept wi thin th&4 g'g“ @%Lgﬁg%gxfwgemtogggg% f2-
oxa - 3 -~ hydr Qeetbxy b@&&p,gﬁ ydroxyprop- tr nti.-
(2 - )gt_cetrahydopyrmyilg;w um(hydhde (diﬂ‘}tydntem{)&eﬂsﬁh endddzin 60. (nproEflﬂo‘l\ﬁd as

descrTbed abov Wg f% (g“\ﬂ% Paa% % he 20
mxture qgtirrg ﬁ}ﬂfﬁ’&?’ {2%% e ) mg vgﬁ’g“onm |
m Xt ure was powaseanw s;tﬁnces wer e
renoved by ext hﬁhqfnrem _wastahdeé, winlst marammfngeheh pamaiehwaﬁtbdaxﬂtm | ether

(1:4). The aqu AR W FAEQ PRl aqueous
sol uti onygf ox;,a_blnq"fgﬁe -- ] C@ 'mﬁddﬂglﬂgg{ ﬁfﬁé %'g 7™ et heys and
ethyl acetate @éa ). ﬂh&gﬁktm;acaaswa&em oMﬁdnG)f sod | Blride) over
magmesi um suI %ﬂ&@er glgmuégdﬁrt:ggglé%oghm@d lmédugigdtd msu’f‘hluirtsuiugl ve crude
25 2a - gra . [“%‘l‘ 9 Mixturs of ethyl ?)xypr op -
trans- - 10' en onyl (lbhm;elévantﬁtgﬁ;eo% aﬁ% s8J 0;3 ?Baj%u

havi ng the fol Ihmng qﬂhymgplarkxcathﬁfaaetsﬁd'sj—stl cs - TLC l’opl ng soI vent

met hyl ene chl ori d =59 #ethy uﬁodisfl I v, 2930, 1720,
1240, 1120, cnferr ,ﬁ% - 1,5?3&; ‘?al Vﬁmé’ Sm(,(gs 25, (4H,
M, 4.6225(1H n). 3 (BHEs)CI0L di ssojsved in
40 m . of nethyl et® e @al-dia otohe6 sqbzutdZOrmaﬁmycamMe-dtr&ne @{nﬁpr—]‘IC and a

sol #tion of di a’fb rt‘J o petase her dde t| I the reaction

m xt ure ‘was cobo%@d . Vel dig {5%&% ] l‘ 3 5 then

concentr ated uﬂﬂﬁj’solﬁtedidﬁﬁﬂl ﬂfdesasug ef pet bdnfkS In ié%nM@Sat gmted 30 35

to eol um chro%‘gﬁg msmwwu‘h’ dlmmngbadlandmmked)hﬂez . acetate -
The

and cycl o- hex ﬁ‘i ,lerétag agq:mgemldfargaqueoug gplunon

meht oxycar bony Qi'gaﬂltf la E uecus solution o {:ﬁe‘p - trans -
1 - enyl J5- 4adsed(ovi mdgaesing ylﬂraapnyd aﬁydnﬁatgd)und&)&e‘cu&a%sﬁﬂtog 1.96 Ol hdsvi ng
the fol l owing. ." -éha*r % smethoxycarbonyl - trans - vingl3 - 40- anti- TLC
(devel opi ng so " ley T“ ]ﬂ‘-'m mcs“ 40 IR
(Ilqwdn;olln) V:,Iq}gRﬁdﬁ §Q34 (CDCI[er&)]
solutio [err] 7631333132®lu1 82 Qa ad)( IBD (IP)I, d)44§50(131 §.0H, M4 3. 67
(3H s).. . (6) <3H( : b::;q o) Bgﬁh;ﬂ rls - 3{3 nyl) - 3[err]
(3 - acet oxyg#iQ z ne&ﬂay yran loxy) ?mﬁﬁcyao[ 30]@@3’?}’ w@)
tetrahydr opyr anylbﬂy 9. of 2 l-eRpens alxo - & a sy methuxycatbonyl- &Bymﬁg oceedu ng as
describe® in R&f - r}opl <bidayolo [3:30] eceapie 6(91re tdseleséﬁbeda Kobe) were - |
met hoxycar bonyf & -‘ga %ﬁh ‘5"3"' 2 gh:gre 1““";‘ IOfP- 4a - (2 -
t et rahydr o- pyfeﬁﬁﬁr - Gﬂa MHhigre - wds Aneintr p{g an ts

met hoxycar bony#orllem blcarbomaﬁes ’glﬂuteavaxth ethyl ace@Ry brpshed w1th3£de£ us. solg oxr ofhydr OX)/IOr op
- trans ¥ 1 - urgd.‘rlg“ﬂ:eaﬁdue TaeRchEm y 50 1516er reduced

cycl opentan - éqﬁ“ RSS! a m xture
of 200 m . SOovmf anh;y; 1 E Qg - Zn%tetrﬁld nhydrous :
pyri di ne_and uPSF ﬁggﬁe mdtgfixmoamhe ﬁmﬁmﬁouomﬁgm ﬁfcd :de-in 50 nl.

of met hyPene chl l‘}ﬁ%ﬁé"‘%‘ﬁé“‘ﬁiﬁ‘&f Rs: 29 Q>$4 2a - (6 - 55

met hoxycar bonyl hemRr @y, soﬁmn) 31 : XB 108 - trans - ' 1
a’ ="

1 .
- enyl).-4a - (2. - t(eH,rrm)hydr f)an;d—@@p ent ?;m
havi ng the fol ;ovxﬁ“h S@Wasr agt-eym sfi clsydroxypmp - tram‘ - 1 - enyl)- ,
55 TLC - (devel opl L""E?gig&‘%!l ét’&;!’f vdbalogane: |). R =0.64; 60
g (2 tettahydropyranyloxy) b(2 [x:et E)?;x};cgrbonyl trans - vu(:lyl)- .
- ¢is - bicyclo -
descnbcd above) ‘were dissolved in 100 ml. of tolgene and the ﬁﬁﬁn \Svggqc’::l!ed :: '

, —65°C." To the solution, 23 ml. of a 25(w/v)°° solution of diisobutylal
.65_ hdede in toluene were added and the mlxture was/snrred for 20 mmutl;sy:t u_:_n énoxgcm ' 65



IR (liquid film : v; 3450, 1740, 1440, 1240, 1030, 980 cnferr]; NWR
(CDCl[err] solution): [err]; 5.80-5.20 (4H, m, 4.75--4.45 (2H, m, 4.35--
3.95 (2H m 3 76 (3H n) 203 (3H s)——=-68 (A—tad4a - Bis(2 -

=

tetrahdropyranyl oxy) - 2a - (6 - nethoxycarbonyl hex- 60 cis - :2 -
enyl) - 3[err] - (3 - acetoxyprop - trans - 1 - enyl) - cyclopentane. By
proceedine, as descri bed. in Ref erence Exanple 11 but replacing the 2a - (6-
met hox onyI hex - cis -.2 - enyl) - 3[err]- acetqoxynethyl - 4a - (2,-—-'5
tetrah pyr anyI oXy) cycl opent an 1'§2?747 '0'I by 7. '9 g of 2[err] 4(‘6
net hoxyCaT U_unyT IICA lva e 65— — cnyl o ol ™ e ahb;i;;euxyplvp -

- - | then a um
trans - 1 - en mf;t&m%ma*%%ﬁrr&?mm%:mw;y@ e 10 o

(prepared as dESyHd 1%‘%%@8@ g qué’{x%,c&r i "",' a:'mgg%; )0l 6

and utiliging hélingehe fallbwipg pro mmasmﬂr mc aci of, 2, 3-di rsydro-

pyr an, there wer eTHbt(@NMgQOIYanme%ﬂenP -meml(‘zw-l)t&:f‘hﬁydr opyr anyl oxy) -
(6 - methoxyc (?Wsolun )s?_ 2’ 350’ F&g? .acet oxypreﬂé
trans - 1.- enyl)y 5) -(63 gt}{ ' B n& lrag,;,g,i]y& cal
charact ef® st i Crans - -enyl) - 4a - (2 teuahydropyranyloxy)iyc]'dpéﬁta@dauebbpr ng sol vent10.
werg gspggled of_dimethyl -

benzene- et hyl ace? g-=0ps0 hy de=(65°6(} ) _
t et r ahydr opyr a :eg %s*’ens O @%ﬁj@é f’m“t'g o enyl ) _
a)sbl meﬁg'zlafe(‘; bospt Oceedi ng as.

3[err] - (3 - -rtaifpéa Jtﬁaﬁadded opwemb
descri beddin Rbﬁtﬂbwpbeylm fugn. tr@midein: 4l atdmgmmrpelphmdd,a;he fielction b s(2 -

t et r ahydr opyr afmPef & P;-r‘ tb"-"??@‘c' g)ﬁ g%n lhe)(;g;;dgl - Z:ﬁgt (gyl) |
1y} T M Yeis. Obicycidf3;3P] oct '

3[err]- 10 ac
tetrahydropyraro paieu)as ﬁ,vemrrm:hp &amhﬂrsm KRide ‘wasCddfed; and the €Nyl ) -

3[err] -23 - cvpzomustyrarﬁm f!!rrone atiom mixtvee (vsp ed a

descri bed abovg;ma‘?os k [;Wmﬁl%ethlether ﬁ i aa@3 9-g. of
anhydrous potagg yg;hga c&fd - la, da
- bis(2 - tetrahyihapytenmd aeem&a(l-l) 'ﬁhe—exﬂ‘&i )dnedCI S - 2-

15 enyl) 23 3[ eloFeF mangg 2] ateldr tedl!l?e P@?ﬁi\}tF ane f Favi ng |
t He fol | owi ng s(,(rzc =i e %&? g‘g@“&? gh

benzene- et hyl (I L qul 1740, 1440,
1030, 989%cn{ er r] ;I'LQO(d?elopl)ng solgven 1720 &o 112{(’) MI)ORI-OP.’er r] 6. 00- 5. 20
(4H, m 00-4.5 ey ?Qs 0 (5 _ H(’3 5k (I%EFERENCE EXA _E 18.

| a, 4a- Bi s(2-t et r ahydl, tﬁ %Btamedwasdlssolvedmﬂ)ml -of methylene
(6- net hoxycar b&myhdeemasaﬁtﬁnzwa EAIe td6°C. and a solution of diazomethane in diethyl

p:etm mixtureWa How2 The reacuon é%:
- phenhyl -

ey ) Jher) SR P e
IC2)5 sel gn(%%- 9a1%§%§%%“ﬁaﬁgzt%gﬁgw %&m@d ﬁ,{@i thenoxy -

17, 18, 19, 20- tehylﬁnmp(i)shﬁlroxypr@l-&mm 1t-é@l1>s-4u- 132 -tetsihydrcppradyloRy)- 7. 73 g. of

| a, 4a - gbs(z xyqlqp@nm Ty cpl 1 lstlcl%zhengl sel eno - - _
met hoxycdl'bonyl he {%m‘;lgzv 32 1 1); B8 Gixyprop - trﬁq‘rs -

- enyl) - cycl ope i gg?d)n,;ap(m m), Fefapgnce Exanpl e.
17) di ssol ved |n 120(611 m)pa‘67a(3H;s>1.t ure of et hyI acet ate and tetra- 30

hydr of ur g (2 (6|'z lhe’bfc's bré &F"@x&’t‘i‘{l’ 3.2 . of
30% hydrogen p tle conpound.
havi ng the fol I,Qemo 1: areﬁmteap slhyd; soI vent,

benzene- et hyI awahmxe)tﬁdor hO-@SM g3§f2a (6 - methoty& Ohsr ul-du'f-lz- V; '
3450, 173Q, - 16687 12&@ 318 - enyl) - de - Ydmpyml NI\/R 5

ve 1ss01 a f
(i erf sof i i 1 "m’f s o
Tn da B a(2 %mmﬂ'ﬁmmgsssilh"ﬁ ah etnehescy oo E . d & et |
la, 4a-Bi s 2tet d -12 ciar-boryhiex 38 ci 2trans 5-»
( Qt\fr ?4 tetrahydropyranyloxy)cyclopentan la .
55 havmg the followmg physlcal charactenstlcs —_— 55 -
TLC (developing solvent, benzene-ethyl acetate=1:1); Rf 0.64; .
- IR (liquid film): v; 3450, 1740, 1440, 1240, 1030, 980 cm™*;
"NMR (CDCl; solution): 3; 5. 80—5 20 (4:1, m), 475—4 A5 (2H m), 435—
T .. 3.95 (2H, m), 3.76 (3H §);2.03 (3H,s). - = -
60 (7) lada - Bis(2 - tetrahydropyranyloxy) - 2a - (6 methoxycarbonylhex—_ 60
cis-2-enyl) -38-(3 - acetoxyprop - irans - 1 - enyl) - cyclopentane. - -
By proceeding as described in Reference’ Example 11 but replacing the 2« - (6-
methoxycarbonylhex ~ cis - 2 - enyl) - 38 - acetoxymethyl - 4 - (2 = ‘tetraliydro-
: pyranyloxy)cyclopentan - la -olby 7.9 g of 28 - (6 methoxycarbonylhex - cis- o
65 enyl) 3B - (3 - acetoxyprop - trans - 1 - enyl) - < (2 - tetrahydropyranyloxy)- 65

n«?”

"—r

o




40

dienyl)-3[err]-(2-fornyl -trans-vinyl)cycl opentane To a solution of 5.74 g.
of la,4a - bis (2 tet+ahydropyranyloxy) - 2a - (6- nmethoxycarhonylhexa -

cis - 2,trans - 5 - dienyl) - 3[err] (3 - hydroxyprop - trans- 1 -
enyl ) cycl opént ane (prepared as descrl bed in Reference Exanple 18) in 130
m . of - methyl ene chloride were added 40 g. of maganese di oxi de and the’

m xture was 45 stirred at room tenperatufe for 2 hours. The reactjan
m xtukge was filtered and:the 45 filtrate was concentrated under reduced
pressure.. THe residue was purified by8bT4Irm chr omat ogr aphy on sili aa Emj
usi ng a m xt ur ecydlbpeh@in z N ol paesdmgldes@,;bgg ot gl VE

g. of the t|tlecld@#pm¢ndlhmg/ g &b&olﬁ@éshlpm%gggﬁldﬁqaf%% ig.eterl stics:-
50 TLE oﬁM/ nef, lqsﬁerrzb,w(é -etetimhydrepymtydixg)=2 24) ; Rf =0. 50-
50 IR-(liquid fikoge f‘fg;mmp ~980, - lmyylén{err]jl;
NVR (CDCl[err], snl,a:lt(d gselbd’n en gl,’ -2:1Y5 1&0.-055035 (6H,.

4.90- 4,50 (2H (83 nlsczs teuaxoatdahayxoays B5- (6.~ metbriyBionylh
9a, 11a- bi s( 2- te‘f"r gdoség@ - eng) dem}t#nbhl o-17, "8, 19, 20-
55 tetranmg pros&ﬁz Togy flﬁh

S cf’éj;l ] _2_ on of 1.17
m- of thioani sabtazymﬂh opeﬁninedﬂiyyﬂ%tb 200 ey gxy 4 Y of a
1. 2M sol ution ofe- Hibm@t xthatbhnyllnxfnsn2hemahe3,&t- 3 2@6Etoxypaip . 1d Xt ure was
stirted at the ?’Eddfsoﬁ;g}? ﬂ’ﬁtﬁ glisgolye F?v/egoo%?ﬁwog%m@dl ution 60
of phenyl tshi onetd; bk
60 To a sol utlowyk)f- Q&O(mhydm&yﬁr@-élﬁam hi s&é)cy;mho e lhex aﬁmgoxy) > 2a -

(6- met hoxycar evelop'g; clplrans - 5 - dzl lemﬁf) 223[6”1 (2 -
: . » benzene acetate= 5 RE=0
fornmyl - trans - VI!Rf‘( d film): v] 3450, 1740, 1440, 1yoso 980 e )

1,521, 74720 NMR_(CDCl, solunonig) 600—520m(4H )4205304‘!5 R tlggesfkprep%ed as

descrl bed in Ref er enc@,BXanpl e in 18 ry tetra uran were
added 8.4 nl. of a 0.28M soluty nyl t hi omathylllthl um(prepared as
descri bed above). i1p4d-Bisf2 %ﬁ_% e mxture was
stirred at the sane te%r{a%s}l)w/s&s dro gp@pf‘r}g,u Ileen t°ny£§ﬁ M xture was
quenched % \MYtH!IOOéEd@gm desolbethmdxum;:laelbdtre AdipCihe ha.@i_urat asl :
aqueous sol utlﬁfﬁu '30 'Uﬁ( 5‘ TPRYER vm eﬂﬁr—aﬂ;@nw -\/\/17t,18,le,204yl acet at e.
The extract Mﬁ&yﬂ@% bad@; ‘J“g?’ o) ubis( |'c'ai;'%onate and
an aqueoug, sol u‘iﬁloﬁ! hbfdr@ﬁﬁhpumr -QI’-I g) Qg,d@ wgy@,grg rfégs 2N phate and
concentrdated u 11 o disselved dn 12Dhyel. pies jay col som

chr omat ogr aphy h§ T‘ “ﬂ%{wg@f ;J'I“% b boy Ziethé Zamld ofl 80% et hyl
acetate (4:1) daloe ﬁﬂ}hcal&aﬁéu&ﬁm & ff e é"“@&'f?ﬂdlﬂﬂﬁﬁ H&vi ng t he
10 fol I owjcng physiré@l (devklaping: tobertShenze-ethyT héetateel@Vig) RRLASS; SOl vent ,

benzene- et hyl - ace "i:@“ios 734:81660, o i | m): v; 3450, 174065

1660, 1590, 1480 ¥ ) 64T IO m)et 9= 7. 55-6. 70
(6H'rr) 610525(5H6§§?§T, Tﬁﬂ?mﬂj}?z{;ﬁq& 72 (3H,

REFERENCE EXAMPLE 19. " 15 EXANPLE 14. Met hyl

9a 1l a, 15@ - tri hW"cB@gz" 1’°P3 4 Zm('érmcﬂl ca@@lylﬁxazﬂ-z,trahse:ranorpr st a-
trans - '2,ci s - 5Tbhabition §"‘ kﬂ@ydm q hio -,17,18719, 20
- tetranor- tmﬂlsxycarb@pﬂxexa dmde y,dﬁsas ¥l B4 YF&" Eé,gf' (620

To a solution é‘f‘m"e‘;fy e m}iﬁi@ d@an&dan Refloemé Example ,ﬂpyranyl oxy) -

.-of anhj

"l

20 15e - 4hydr O¥ired 1 swezl@mdemma o8t a - rans -

2, ci's - b.1tran8lathvas condch %r@ hout Eﬁ;gﬁ?%g%%qn eﬁ"g@!‘?ﬁ e 13 in 12

m . «of tetrahy mmmrsdlcaddmsingﬂ,a and the
m xture was st lé bIp oite 387 &y ofjt t'!itb@mmhéummg fﬁheollnvam:phyeial harecUr € Was

extracte@with et ag,ag,ﬁ,;geso Jﬂfmeeéﬁy‘i s oaah), %& o\/vashed witdy a
3 me

aqueous sol ution Ef(lqmdllﬁum B cB0, g@tlem yxﬁ us- sol ution. 25.

CDCl; solution): 972 lH d), 7.40-— -
(ZH m), 3.80 (3H s) ¢ ) 5.35 (6H m), 490—4.50

. . EXAMPLE-13.: - L -
55 . Methyl 9a,lla-b1s(2-tetrahydropyranyloxy) ISe-hydroxy-IG-phenyltluo-17 18 19,20- 55
- Toa solutxoﬁ olf'etfaln;atgrlosu;-trilans-z,czs-s,trans-13-tnenoate - |
_ of thioanisole ‘in:20 ml. of dry tetrahydrofuran
. addedre8 v4val;ﬂ tlof ‘ai 1. Zg solution of -n-butyllithium in n-hexal:yne at a—YZ(;?C andwetlﬁ
mixtu stirred at the same temperature fi
60 . of phenylthlomethylhthmm in tetrahymral: G 1 ’ hours 0 give 2 0.25M soluuon 60 -

..-To a solution of 980 mg. of la4de - bis(2 - tetrahydro 1
methoxycarbonylhexa - cis - 2,trans -5 - - dienyl) - 38 - gg gg:::y}i (:xtyers 2mvmy(lt)sz o



of sodium chloride, dried over magnesi um sul phate and concentrated under
reduced pressure. The residue was purified by col um chronmat ography on
silica gel using-a mxture of benzene and ethyl acetate (2:3)—-as—eluent—to-
give 150 ng. of the title conpound, 120 ng. of its 15[ err] - hydroxy

i somer and 125 ng. of their mxture. The title conpound showed the

follow ng physi cal characteristics:- . 30 TLC (devel opi ng

sol ve ethyl acetate); Rf =0.15, (15[err]- hydroxy isomer: RF=0.23)r IR

(lig i1i): v; 3400, 1730, 1660, 1590, 1480, 980, 750, cnierr]; 35 \J
NIVR(I“érrl solutiony: [err]: 7 AM2YTAR7 (5o ny § o5 (1H_dt) 46 gD

(1H, d), 5.70- 4. &&r@bdsﬁ I(e&ﬂncenﬁ 79) (B8 nﬂ) ¢ &H6 (2H d).
REFERENCE Emrﬁﬁlam e wdded 8.4 ml. of a.0.28M sotu:f:? Elfe phelymuomemyu'fthfn?

9a, 1l a- bi s(2 t(ﬂem ?eé Py b4 28
17,168,190 twﬁ 3 ﬁf?@gt:sa ﬁﬁ RN ocesoing.

as descrl bed cﬁﬁhsn@sﬂehemﬂlaﬁﬁtmyds 40

- 0X0 -3 - -phevlotoppf s e@8®luttg1 of@tfdnmm Hried overoxo - 3b~f
(3- 40 chmmnﬁ t?) ﬁﬁ@gﬁg}l e el;;@g Eﬁhﬁgﬂ Hed in

Ref er engg Exa'ﬁﬁfy ven1740 Bg File rn 6?1? Vih, 'iheand
utilizing a.sug Iﬁﬁmﬂ haﬁém@cs-o sodt um hydr i de 3% content) | n 30. m . -

of dry tetrahydrdﬂ‘ﬁﬁéﬂw@m Q84a - bis(2 - .

t et r ahydr opyr anyI W 4)45 D%Zgu&?m l&i&_g% %’ogr%mg%n 482-Ci S - %

2,trans 5 5 - die ntané (prep algedm)’ ‘§&scribed in.
45 Ref erence Exarrple 1 )-in 5 n1 of. drE tetrahydrofuran there were

obt ai ned 420 of the Lit _ [ owi n SI cal . . >
char act eri st i céethylTfe "f‘?%%f @E@ 3,
&onk 13,41 dic ,u.giaﬁ: '

I o
Rf=0. 60: IR i qui ¥ ﬁ%’g’%&e 9%k)’méme?l680 6125? 1620,

1595, 5Q@0 To a soluuoiaﬂgwl g7 6t ﬁm&gﬂ?@#bﬂ?ﬁﬂﬂ@fb&a@&@p loy) ;-
50 NMVR (CCl[erHe'é’a‘I‘fW(o‘Q’P it & ’1E2¥am0ﬂmnp 1"'7’13“%;{“"‘?& A 3.6 (3H

S) EXAMPLE 15 ml of 1M hydrochlonc acid and the mixturé was stirred at 35°C. for
9a; | a- bi's(2- te mé @daytion MUXtGR Yia dlywitOathyyl A@tatednid filleCaxageh emoxy ) -

17; 18, 19520- tetvashnﬂowx ragsquaous sqhmsofzsod;unsb@r ats_@ndm m@at gldey 25

By- pr océedi ng Eé“ 'é'%ﬁ gﬁ%j Qegﬁl é@s 9al | a- e
55 bis(2 - tet JE0p aceta 2‘3)% ugnt. gwé lﬁﬁﬂﬁ Mhe‘ntie7 18,19, 20. -

t et ranor. I‘OStaeonIpﬁtﬁd,Size nig,eﬂls 1—5/35.HydraxySs9meﬂ.£1d 12§ mgesfobdrenipyred PR ny. of
met bl 98,11 a ntleb folleringop ?gw Tigios 45 - 0x0 - 16 - ¥ -
chl orophenoxy) ?’? O FLh z)p trans - 2,¢is - 5,trans -
13- trienoate (pretas '3°ﬂs@r1mf: 66 rlsﬁ;mbeyscasml e 60 20

di ssol veg i n 15 nNMRotcmmn@l) SISOV i( SHLm), 696 (1H).dpb.88 GHLWYR

bor ohydri’de, 60 t 0S53R K&HoBY: £i3ed 88 (3L ey: 339 (ifﬁé)stﬁoﬁl(g{’dﬁnpound :??aw ng

the follow ng physical -char act gfisRENEE ExAMPI 20.
1,521, 747 ' Methyl 9a,1la-bis(2-tetrahydropyranyloxy)-154ko-16-(3 t(hﬂﬁip&lnﬁm) ng SO| vent,

benzene- et hyl ac et at e= 27,1§ 19,20ftet On@protairn® 2,495 irgnR 13-triengated . f i | 1)

gle 1 t\xg g@e yl
TR Tt e ﬁ“ﬁ%ﬁ%ﬁ%ﬁ”ﬁmﬁ TER A Lo,

4.8-4.4 5 . dtssolved in i : A an_ ttllzmg 1(11 s1f1spens10n of 541 mg. oi\
5 EXAMPLE 16. ide (4 osfant rofu em'éf?g enoxy) -

;o - b
17,18, 19,4920 - %‘e ol tg?gar_% &5 yosy) hfg';w g‘; fEcarbquyihe lérl engat e
[or 16 - (3 - _ ﬁiﬁ patine. (pleps werel dbaiied 4202, 3
di dehydro - PGajgesfr en@tdogubouedshzemgﬂ@followmg physlcﬁ > predseed-ng as. descri bed Ln
Exanpl e- 4 but Fgé"“?f% ﬁ ’gé
t et r ahydsgpyr anyI 580 1 q;gs,m soéﬂn %R(T 8 fs%ét%lﬁ%i &?9& ostaso. -
trans- - NMR (CCL soluuon) 3 74—5.1 (10H, m), 4.7—44 (4H, m), 3.6 (3H s). E

EXAMPLE 15. - -
- Methyl 9e lla-bls(Z-tetrahydropyranyloxy) lSs-hydroxy~16-(3—"hlorophenoxy)-
o 17,18,19 20-tetranorprosta—trans-2 cis-5,trans-13-triencate
S5 By proceedmg as described in Example 9 but replacing ‘the methyl ‘9a,11a- 55
‘bis(2 - tetrahydropyranyloxy) 15 - oxo --16 - phenoxy- - 17,18,19,20 - tetranorprosta-
trans - 2,cis - 5,trans - 13 - trienoate by 420 mg. of methyl 9a,11a - bis(2 - tetra-
: hydropyranyloxy) 15 -.oxo - 16 - (3~ chlorophenoxy) - 17,18,19,20 - tetranorprosta-
trans - 2, cts - 5,trans --13 - trienoate (prepared. as descnbed in Reference Example _
60 20) dissolved in 15 ml. of methanol and utilizing 110 mg. of sodium borohydride, 60
there were obtained 270 mg. of the utle compound having the followmg physxcal :
charactenstlcs —_— _ .



2,cis - 5,trans - 13 - trienoate by 270 ng. of nethyl 9a,lla - bis(2 -
tetrahydro- pyranyl oxy) - 15e - hydroxy - 16 - (3 - chlorophenoxy)--

17,18, 19, 20 - teLranorprostaf *fﬂﬂc4_dn,c.s LS 33 trermoate
(prepared as described in Exanple 15) dissol ved 15 ina mxture of 1

m . of tettahydrofuran and 10 m of 65% aqueous acetic acid, there 15 vere
obtained 80 ng of - the title conpound and 40 ng. of its 15[err] hydr oxy/_

i somer. *The title conpound showed the same physical characteristics a [3

t hose_of the product of- Exdnpl e 6. REEERENCE EXAMPLE 21. 20 I
9a, 15a- di_4¥dr oxy-1l a-(2-tet rahydr ony38Mnyy) - 16. (4: chl or ophenoxy) 47 20

17,18, 19, 20- t et r afQs GiRaO binbealShyd ceBitenOAt Re By 3PEALRLI Ny as -
described in Ref ane&% 86d0—3udo, 293?01 C&m,nlju Fmsommynssgams, acet oxy -

11a - (2 - tetrah drl 15a - yd [0)'d 1 h
17,18,19.20 - tet} %; nﬁ%p,sn—gqqgng s g’%rﬁ‘@aﬁg‘éﬁ 379.8y. of
ace .

met hyl. 9a- - (2 - tetrahydropyranyl oxy) - 1b5a -
hydrexy - 16 - (4 - chI oro- - 25 phenox g 17,18,19, 20 - tetranorprosta -

cis -¥5 trans j ihedhereaf ter) dissol ved
in-4m. of Mﬁ%ﬁﬂi I raHsUE,L.Zl % isr.rgnlg%% ’ﬁ’g 7}}&&&@5& ste, there
wer e obt ai ned 30317m§,19mf ekrnot I b8 mrpdmmzh a\PGm' rﬁeﬂﬂl &t | oW ng physr cal
charact el sti c: . BOproceeding asdes@ll_ %&/@h!ﬂe‘hﬁe‘ﬁ’f V4 Bae

chl eride-nieth céﬁ_-s g‘;’;{ “ﬁ% {gzb ph"'n‘fxy égje ¥ tez?{)wzgkg‘% I 1a -
- tetrahydropyﬁhﬂy y)lse- )YQZ (7,t810

17 18 19 20 - ek F doF Brrost-d3 - mn@te-(pﬁpmdamgesenbidam Exdm&nﬁat!eaolveds ed as a
e e s
Di et hyI 2- OXOT??? ﬁ.ﬁ @ﬁﬁ@ i of the produ

proceedi ng as |n Reference arrp e 3 but rep aci ng the et hyl

35 phenoxyacet at e by 10 . of ethyl (4-chl or ophenoxy) acet ate (prepared as_

described i-n Beil. 6, 187) di S§p Q}@m g 20f tetrahydrofuran and
uti lizingp a sol uttey 90 seldinyBrogy-11 nsmi INbRhaspimarks- i n 67 1l . of
t et rahydrof uran and 63 mlms,mzoa:ewmémm-ﬁmnsmmm | I'i thi utrplylr n n- hexane,

there were obtgir n‘g’dP’I g fdeiffl eferen 5 ut replacing the

Chicar ophenoxy) B AMTERh ARt r,rﬁf%? os@ Y e o

40 teris23cs: - adoky i DG PO2 nttétraaﬁ&p NVR chier)C1[ eras]
sol ution): [erggsenom 35L1,1920 ( A¢trangmjrostal- @8-- (iHepat!@ as 3. 15 (2H,

d). +45 - . “‘g@; ?s°1 d“‘ %% °1 "1 E 145 e ?’;fg’d‘i“bpyranyl oxy)
- .15. - -oxo - .1§,§,bsm adtétistic:. orop h c/° %SSW% °{% Yl%orprosta -
cis - 5, 8ans - 1'H.G (devdmtslvay pnetbyl@e eamldﬁwezo be Rfi=0.3Ref er enc¥

Exanpl e -3 but %ﬂ% 4 zetrahYSr%@sznylstJ dﬁren‘%?g; 'ﬂfg { phosphonat e
by 11.125 g. phosphonate
(prepar ed as esgdcj(lr‘l ab Mﬁpﬁi;xy Eﬂglgr&%%

tetrahyd f ur an ahdpmteadmgzam sqmbexu Beferermﬂ repbémgsthelrethyl hydr3i5de'

(63%. - 50 con H’&Pf e’i‘.? é?ll” Gh of 5.0 9-
61 e 2cot oxg Al SROE R AE S RN

formyl - 4a - £ tien 4f @H m:pl,elin&a eﬁé(w uﬁﬂ)&ﬂﬁaﬂﬂ ?l@padx

descri bedor n ﬁ;s%HenG@OMMY)emwlpmmevtem distfaﬂqwevd physis8l charaof rret“ﬂyl 9a

- acetoxy - |1 YRE pb’g oxy) -15- 55 - oxo - 16 - (4
AE%W 5&111331 R >

- .chl or ophenoxy) N sLayor (AHORY, .08 QES sy, 370 FeiBg, - 13- 55
di enoat e . havi ng -t he 3f16I(21®\d|)ng phy5| cal characteristics:-. TLC (devel opi ng

4, (3 =eregdropyapl 6 v; :4
Zglél\éent28506ni$§4e “‘:;‘gggg %é, ;g 5 iFYd| qx%wr] 00 '

2|N7R 5} CDCl[err]zsandJ BOrp):enoxybﬁjS}ﬂﬂhospﬂonﬁgbﬁlﬁﬁS bild lag 33 4( 3H rT)-,

[~ X1

G@wpworqympppy osphdnaBQ(p@paed eyl above) dxssolved in- 25 ml. .
50 of tetrahydrofuran and utilizing a suspensron of 60 mg. of sodium hydride (63% - - 50
T content) in 150 ml. of tetrahydrofuran and a sulution of 5.0 g of la - acetoxy - 2a-
(6 - methéxycarbonylhex - cis - 2 - enyl) - 3;8 - formyl - - {2 - tetrahydro-
pyranyloxy)cyclopentane (prepared as described in Reference Example 1, there were
' obtained 4.53 g. of ‘methyl 9a - acetoxy - 1la - (2 - tetrahydropyranyloxy) - 15- . '
55 0xo - 16 - (4 - chlorophenoxy) - 17,18,19,20 - tetranorprosta - cis - 5,trans -13- 5%
- dienoate having the following physical characteristics:— . :
TLC (developing solvent, benzene-ethyl acetate=2:1); Rf=0.66; '
‘IR (liquid film): v;-3400, 2940, 2850, 1735, 1700, 1625, 1600, 1595, 1495,
o - 1440, 1380 c 23 :
60 . - NMR (CDCls solunon) 3 7. 50—6 30 (6H, m), 5.50—4.90 (3H, m), 475-—- 60
- 435 (3H,m),430-—3 00 (6H, m). . E



48 1,521, 747
48 (3) Met hyI 9a - acet oxy -la .- (2 - tetrahydropyranyl oxy) - 15a -
hy ------ N 1
5, trans - 13 - d| enoate By proceed| ng as descrl bed in Ref erence Exanpl e 3

but pl aC|t he methyl 9a- acetoxy - 1la - (2 - tetrahydropyranyl oXy) - 15
O

phenoxy - 17,18,19,20- 5 tetranorprosta - cis - 5,trans -
by 4.53 g. of methyl 9a - _acetoxy - l1lla- 5 (2 - *

t et rahydrX - chl or ophenoxy) - 17, 18 819\2‘@
tetranor ps -

above) di ssol'ved H arlamksau a-efoiy 4[land(2 Qitrahﬁi‘dpﬁmloxﬁndlﬂ@ hmroxyof

tetrahydrofuraﬁ6a 4 - ghlgrppherio ri—’(xjrwle;idﬁenp%re ver e
obtained 1.1 g, g§ s‘“ g}‘ “‘P 03!‘25 3'9’20_
tetrahydr @pyr aiikaioids-L X 1enoat)(,L§y4.53 I%fm Tog - s

17, 18,19, 20- 1D -ttettahpinapgan: -45 Giogo - 186 -t nanehloropﬂeaoxy)dlle;mw,m- 1.55 g.. of

its 15[err]-hy 1 13 - dien abo dlispoived e conpaund
showed -t he fol %EE xﬁ% i'gt@ﬁﬁf‘q‘?gfydf g;lg; gé?]g sol ve‘h‘t .
pyrauylo

R ranyI oxy) - 15 -

benzene- ephyl q e drossP- 16 - (4 - chlorophenoxy)l -7 88,1 hydrom'

i somer, Rf =0. S@tcanorprosta - cis - S,trans - 13- dienoate, 1.55 g. of its .158-hydroxy momer:hﬁdl R (i qui d
film: 3430122@4’0 theirguigture) Fhytide] gpopgound siweyed the dejlowing physical shamc- 1255

cni err] NVR (S (dcdelopii 4 $l¢'egﬂ):enze[n€~5th}l1cewﬁ &9_6464 m, 5.90-4.92 (5H
n), 4.80- 152. 80 (lOH(liQ-hydﬂ isomer, Rf=0.50) ;- REFERENCE EMAVPLE -
29 . IR (liquid film): - v; 3430, 2940, 2850, % Uomp.ynss 1495, 1440, 1380, © - -

9a, Il a, 15a-tri s(2 gjcﬁ%{dgoﬁ?%l)agy}wm@f[(é&’geem %QQ?ﬁoréé)na— 18, 19, 20._ 3 .'

tetra norprosta- CI S-2%0 di’erioat € g .'as sCri bed |n
Ref erence Exanple 4 but repl acing the nethyl 9a, 15a - dihydroxy Illa - 2 -

(tetrahydiopyranyl oxy) - 16 - WE-EM 39, 20- 25 t et ranoggpr ost a
- cis - 5 trarMethyl}?&llald&-&isQatt&hkﬂ;opsﬁ@ﬂdxg)- bl;ehoxﬂ)amlsas,zo-dl hydr oxy-
25 1la - (2 - tetpahydr f isPgrans-1-di

oro heno 17,18, 19, 20 -
tetra- norprosha,s” cy E scrlbed in

Ref er ence2sExa |c§s;%mgd. 1635‘%?- "'byea"_' psbl-
utilizing 20 r’rgla of(2 -ttﬂ!hmmomo-nlﬁc ael-d:lﬂamphemm lﬂ,18,1&20 - tetra-

2, 3-di hydr opyr de%ﬂ ﬂﬁ%ﬁ@? “ﬁg’u ribedhia Ref ple cor-rpound
havi ng the fol fi,a.ﬁ " gg n:)%taml;ig gso n(:g egfsthg ke

30 TLC (d®vel opdnipgunﬂ mnlie,fomsmnb i:;eieae ‘a&&rsuds-rret hanol = 19 1) Rf 03(73 IR
(liquid-film: v;ThQ3de @s‘d 599:1) {LRQf)O731355 1250

1030, 980 cnjerr]® PP -’-8§‘b|1&f°l dF55 1{“& 1380 1490, 185% 1600y |
6.0-5.0 (4H m, KMk $C 8 7.5—66 (4f1] 5'@5)—50 4H, m), 5030

35 REFERENCE EXAMPLK1: m]\/bt (ﬁ’ wi ( ) 3B
2- phenyl sel eno-9a, 11a, 15a- trls(2 tetrahydropyranyloxy) 16 (4-

chl or ophenoxy) - 17, 18, 19, 20- tetREFERENGESEHAMPBE53tI‘anS 13-di enoat e By .
proceedi ng as deschMZrnhenﬂ_eﬂﬂee t@mbydtvaxrawh )é@(ﬁg t he net hyl 40 -
9al I a, 15a - tris(g, - herppbe gfi '85-5 .19, 20 -
tetra- 40 norx métspm'__-tﬁ-s( |_ste Pysagl oxy)l hebkg ot Mg,ﬁz tet#dD. Of 4met hyI
9a, 1l a, | ba - trnb@(oan - fela t-r Stbupcl¥ (bpyldhnn; % 149asue,hsao-rmpCr2enoxy)

17,18, 19,20 - tesmap a: 1er d4-- 13 par ed as
: hydrofuran
of a 14M %&ﬂfo@ﬂ:}’ nam ne4sn 1. 5

described in R Tffisae

and utili4sing g&[ iyu%nenann?m &

m . of tetrahydowyhithiemni Gh@ihe rahid’ acsblutamlot A50 mgmfmlplmﬂdzsﬂemﬂe in 244l _
butyl i thium i zf g deeryean Hereaveseovweéﬁ%fngwothﬁﬁﬂe epmpennA Hhavisg #f sel eni de i “n
2 m. of tetra it %{Mﬁ | BBtk ~OR ; W=0@f; the title corrpound
havi ng t h#® f ol | oWNMR ﬂmslﬁn{mn(;ha;r aol-es5i G, a5), 6.0 ~(4Hlemp| i3y sol sent

benzene- et hyI acet at €2H; ). =0.57; 50 ° NVR (CCl[err] sol utlon)
[err]; 8.0-6 5(9Hm)6050(4Hm)5030..- | 50 |
. '~ EXAMPLE 17.

Methyl 9a,11a,15a-tus(2-tetrahydropyranyloxy) 16—(4-c1ﬂorophenoxy)-
: 17,18,19,20—tetranorprosta—tmns— sCis-5.frans-13-trienoate - a .
55 By proceeding as described in Example 3 but replacmg the methyl -2 - phenyl— 55
selenio - 9a,11a,15¢ - -tris(2 - tetrahydropyranyloxy) = 16 - phenoxy - 17,18,19,20- :
tetranorprosta - cis - Sitrans - 13.- dienoate by:176 mg. of methyl 2 - phenylseleno-
9a;110;,150 - tris(2 - tetrahydropyranyloxy) 16 - (4 - chlorophenoxy) 17,18,19,20-
60 . tetranorprosta - cis - S.trans - 13 -: dienoate (prepared as described in Reference -
Example 23) dissolved in 5 ml. of a mixture of ethyl acetate and ten'ahydrofuran 60



EXAMPLE 17. Met hyl

9a, 1l a, 15a-tri s(2-tetrahydropyranyl oxy) - 16- (4-chl or ophenoxy) -

17 1R 1Q 20- fnfr:\nnrnrncf:\ trans- ’)1r~|c R trans-13-trienoate 5§ R\Jl
proceedlng as descri bed in Exanple-3 but replacing the nethyl 2 - phenyl -

55 seleno - 9a, 1l a, 15a - trts(2 - tetrahydropyranyl oxy) - 16 - phenoxy -
17,18, 19, 20- tetranorprosta - cis - 5,trans - 13 - dienoate by 176 ng of |
nethyl 2 - phenyl sel eno-. 9a, 11a,15a - tris(2 - tetrahydropyranyl oxy) .

(4 - eb)orophenoxy) - 17,18,'19, 20- tetranorprosta - cis - 5,trans - 1 :
di enoat e (pmepared as descrlbed |n Retanwﬂce 60 _ Exanple 23) dlaso d ‘

in5n. OF . —or r 650

: d ; L the wE 1 . i
1,521,747 of the title com ound havmg the followu);gr;h s aracte «?": uﬂe% ?.Fgm% 15 m . of |
30% hyr ogen per oxmie a,eﬁ@ ek lethgiacdanb=01); Ri=d4re title" corrpound

havi ng theinf ol | OWIW ﬁ@hlsolahonohé,r 2ét-e6.) {FHcm);- GIFlzﬂ)déHetno,pﬁﬂgasol veng
benzene- et acet at ¥Hh™)) - Rf=0.-47; NWR (CCl[err\. sol ution)iferr}];
7.45-§. 5 (5H M .. 6.1-5 0-(5H, ), EXAMBLH 16 : 17H, m). EXAVPLE |
18. Methyl 9a11Metu35z9a,11u415¢ ydrydvoyy- 146 (4 (moropheompmmwm y)tetra-17, 18, 19, 20 \
- tetra- norprost# 2*2'05‘5““':53 LB te[0 lé (4t [de almgy{or 16 - (4 |
- chl or opfpenoxy) - Jngaa?tfescn ple 1 rﬁ\ﬂﬁ%lacm tﬁ/ngro ~ 10
PG-[ err] - met hylbisgs mh]ahympyranyloxy)-lsByhﬁmﬁea '-flbﬁena@ am ) Exanple 10 |
but xepl acing o s‘m':*t‘ - Beis + Pofrans - 13 - trichGathbys[38 mg. biemﬂmydllopwanyl oxy) -

255 3 TR

2,cis - 51,5“'3-”517 disdlved fnf d

t et rahydropyr ag&wlgc)d therkGwere e(bdamed Shlgr- ﬁphem})@hpoundiavﬂag tHeSollbaing tetra-
norprosta - tr e istics:S- t 1 an trienoate- pr ared as descrlbed
in Exanple 15 = ¢ ﬁ%pé'?cﬂ’\/‘?fil “ﬁlf’f"fﬁ 17 SEFTEPErtyFan 7 2 o¥° 13 _

tetrahydraef uran ang (Bquild filin): ¥9B360]\s0y, Bb5; 1715, 1650, E4Vs 014BS; 1?63' &0 chhgr e we2oe
obt ai ned 59 ny. oNMRléCDCbISQ!ut@m aAns—héa, (55 lll)héO‘i—e-S(lleﬁ@)thiH—cal

characteristics: - &@ Hap)s u%gl(%n;): ﬁ%‘(éﬂmn)qltq%troasp ydr of ur an ;_'
acetic acid=-1 fm i ® 3360,

3010, . 2928, 17%;;“4@"%’5“13 % opm %&lﬁ%ﬁ K
sol ution): [errOOR? l§8¢h®h4§2 r(:m b}’(ﬁqgaﬂat&n,()ﬁm(n&bhc t, thefleof] Jogetter30 (1H, m),

4.30-3.53 (7H, :mpasha tingp e velopempawadsudes wi thin |
its scope phar NBCEYRd o pog&gp I,,g,l 9&% " dbfas bhugne
pharsracol 3gi cal dispersitilé ipwalcy oMl gl u&ﬂdhnsu@n d)@oiﬁbo on ge or more GERGr al farnula

VIl or a cyclocPé%’FrcPlnPOE#dathmre adimixecowith atdeastydne inef dilespr agtemtalciamgr oup 25

COOR[ err ] ! § Pokgg?ie hogyalioc sal t
t her eof, toget hﬂfncaung geﬁcsr% g mm&” %ﬂuﬁ{cg%?gm "ﬁﬁ, ﬁl’gm%fl I ni cal - .

practice uch mmeh lir-acaq:tamldugﬂsm a:diﬁbxts; subpedisdb, Qyraps| y, 35

rectally, vagi rflﬁ '6 0 1 @Ftartowsh fAowater el
adni ni-strati on 1T ?ﬂt g"gg aﬁjz °°mm;§‘?‘tal e povvders

and gr.anul es. dc&aﬁngqaq,e%em Dihisuration 30 aCLi ve
corrpounds“q S, Gbo dnchade emmexeﬁamrbdble mdterialosuel{ asogelptin nmaimuﬁldnummoﬁuch 48

cal ci um car bondf ‘f e ﬂ,}f‘ l"&‘Fgg]‘ii:rfP%adé of dilyenty qrsrcipignts) ct ose The

conposi tions W&&n&g ela‘ﬁ@conﬁﬁa ig<o lmuon Pﬂ%‘ﬁﬁ fgm%ﬁéﬁ‘“ﬁ'

subst ances ot her tSHaﬂmqmpaittondfolruegﬁas ad:em@rau lﬁfcluﬁapdsﬁgesa@ﬁma&d ﬁuch as

magnhesi uni-st ea F’de a#ct mundSS stré4¥ion’
i ncl ude phar magg és‘hﬁgm i]g’ uon B¥Rsions,
syrups 35 and agl eb@ﬁldoﬁrerﬁs()ﬂtt lsptndigh lmraainta Hﬁé& SlfeRTPaltkHyleAtS @gkol,N the art,

such as water am#tabk @il shcipas alivqud, adeipjeciedde orwrctesdtslsu@rnss:ﬂwmlbamorrpom tions
may al so 5(Qorrprl ané&g:s mﬁ‘ﬁ‘f 9“" d§a§ aﬂé s@éﬁ*‘&hﬂe & Bnts, &hd
sweef eni ng, 11 Vi ks ﬁ?& ool %ﬁ&éﬂﬁ? iap wgPOSi i ons

accor di ng to the by Iik’lﬁﬁﬁoxﬂ yOrhalesﬁ be: afmfaRhEddr ﬁ&he&'ﬂrm of steule sond comi-
positions, which can ‘be dissolved in :sterile water - or some other stenle mjectable :

55 - medium unmed:ately before use. .88

. -The "percentage of active lngredlent in the oomposmons of ‘the invention may .
‘be varied, it being necessary that it should constitute a proportion such that a suitable
dosage for the ‘therapeutic effect . desired shall be obtained. Oviously several unit
dosage forms may be administered .at about the same time. In general, the prepara- :

60 ‘tions should normally contain at least 0.025%, by weight of active substance when 60
required for administration by injection; for oral administration the preparations will
normally contain at least 0.1%, by weight of active substance. The dose employed
depends upon the des1red therapuetic effect, the route ‘of administration and the
duration of the treatment. '




40 al so i nclude capsul es of absorbable material such as gelatin
containing one or nore 40 of the active substances with or w thout the
addition_of diluents or excipients Solid (‘nrmnqu jons far rectal R
adm ni stration include supposr tories formulated i n manner known per se and
contai ning one or nore of the active conpounds. Solid corrposrtlons for
vagi nal/adpi ni stration include pessaries formulated in 45 manner
known e’g e and contai ning one" or nore of the active conpounds. M
45 Prepdrafions according to the invention for parenteral admni stratlo‘u
include 5t%rile agueous or: non-aquedddLMd| utions, suspensions, - 50

enul si ons. Exarmlxﬁshe ulg%egsuspetsat %&Iﬂy%&&&ﬁ%k%ﬁﬁﬁ a are
propyl ene gl ycsy oralpiiryiadind; listfitreihe ) t@dvenotsO i d &ersovdlly. admindl | ve bil,
and 1 nj ect abl estramegalmtbe ‘eonisgtion 9| plegmscy eyl duoioea)t énbm&om treatmentTéfese

conposi tions PR §E¥“ﬁ'ynﬂddaé?°“aﬂ B‘%"&ri’t‘% lpmpestic female; | ng, s
errulsrfy-5 50 °ws su 9] m te { uitia 6l for

exanpl e by fi | 4n8l EHfitkaOdn ﬁ:ghatﬁn bﬁaheédrﬁolraﬁd aynﬁhrmatfonlof ees;msb;teat-ncor porat i on
of sterilisingme ehimalreﬂ fertility influctionref abprtidg\and leboutli- at i on. They may df'so
be manuf gctur ed i Heplowng Exieples dugraty phammpptical, ﬂfﬁ'é’t“tﬁ“&?f‘f’é"g'ﬂﬁ'?ch cag be

di ssol ved i n s'tnerrﬁne vvater or sorre other sterile i nJ ect abl’'e 55 .. medi um
i mmedi ately before use.. .-~ EXAMPLE19: -’ .

55 The percenta -o?he'evé!r 'élﬁ»

e rﬁrir?ﬁ"’swﬁf‘fu?e -

i nvention may : a io-m
proportign suc 36Lmse | sledD) ABrofI0.S A i &EdT ar@nawneema pect demsired
shal | be obt ai mec)l waOddems:Id éqrabtaxnmvtasd@ chingdllédoptamnentamdisbNe @i ni st er edh

at about the s capRulg G g %2"6@ of 16"~ BABE shoul d -
nor mal | y' cont aiﬂug iaﬁ}ﬁ&%ﬁ“ﬁﬂg ggseﬁxm@ 0 O & eess?ﬁbshtl%nce when 60
requrredfor admnrstratron by -injection; for oral adm nistration the
pr epar ai gms w | 1 normall cont ai n BKAMPEE200. 1% by wej ght:.of  activeo

substance. The ' JjC effect;.
st ance” megdelt B M I E NG TRt éttttmtu; o

1,521, 747 sieved through a 10-mesh sievé QAetosil (rtueroﬁnmdm,@dm Indg,,) vtahedctdoseis per ‘person
are geneZSaI |y B’eti’m lfgye wamaﬂsme;ﬁlﬂeémlgm m eno 25 .
i At rauterine, 5 3F°Ht§ﬁ'£§at§ i g,u fk,w - stratian

i n. the term natapaﬂeloéleawlﬁgﬂﬁwachand |nduct|on of | abour,. |n treat ment -of
i mpair ed fertr I | Iy and in cont. racept i-on-and nmenstrual - -regul- at ion I'n donmest+c

femal e 530 ewes and bitches, jhe
doses are gener aI '%e?é"/e 'Xgég'%p\é}sl %%e%gfm‘%?am mal by i ntranuscul a#
subcut aneous, 'int r_auterr ne; intrava 4@,\81% intravenous administration for
the control and:synchronisation pf° oestrus, treat--nent of -inpaired
fertility and- the induction of ' p@ll abour .- The f oftt owi ng Exanpl es
i l.lustrate pharnaceuti.cal corrposrtldh acceyding to the.10 =~ invention.
10 EXAMPLE 19 16 -  Phenoxy - 17,18,19,20 - tetranor - -trans - 2, 3- |
di dehydro - PGE’@hefern]Awpxesamsagzmp@gof(tﬁefn@u)a—was di ssol ved -in ethanol (10
m.), mxed with mannitol (18.5 g. ) sieved- through a 30-nesh si-eve, dried
at 30[err]C. for 90 mnutes _‘-’ﬁd again seved 15 °‘| through a 30- rresh

p&h

sieve. Aerosil - a.regqi ste-Trade C (g cpoffine silica; 200 15 ng.)
was added and the powder -obtained was yechine-*Yled into one hundred No.
2 hard gelatin capsules to gl_e capsul et “each .containing 20 [err]g. 16
- phenoxy- 17,18,19, 20.- tet\,rI - OURAAR. - .2 i - didehydro. - PGF[ err]
nethyl ester which after  swal owr ng of ‘the capsul e i's released into the

stomach. 20" g represents an oxygen ‘or’ sulphur atom, R! and R?, whilMPbE 1R Qame or .
20- 16 - 68 - Claiﬂo:lm nt-a l:)ii,m‘g&r drgl;albﬁm atdnetartaﬂtmmmethylrm er 2,3 -35

di dehydro-- PG-E® ORPRE i ‘) D S‘E‘t“&)’éﬁcffq Glatg:ﬂ) m.),
m xed with nman sﬁ‘ﬁbﬁnﬁmﬁ m et Hri ed at
30[errJC. for £ tHe EF5rnAIAC aaom in whrch Rt represents a hydrogen atom. or an
40 .'alkylcarbonyl group containing from 2.to. S carbon. atoms and the double bonds 40
‘depicted in positions Co—Cs, C;—C, and C,s—C,, are trans, cis and frans respec- '
tively) and cyclodextrin clathrates of such, prostaglandin’ analogues and, when R® in
_ .-the group . —COOR? represents a hydrogen' atom, non-toxic salts thereof u
- 2. Prostaglandin analogues according to claim 1 wherein B represents an oxygen
45 - atom, R represents a group. —COOR?® in which R?® is as defined.in claim 1, and the 45
.other. symbols. are as defined as claim 1, and’ cyclodextrin clathrates of such prosta-
glandin. analogues and, when' R® represents a hydrogen atom, non-toxic salts thereof




si eved 't hrough a 30-nesh sieve. Aerosil (ni r:rcrﬁme—sﬁ—r—ca*—%eﬁ ng.) was

- added d 25 t he powder obtai ned was 0 one hundred
No. 2 /1, gelatin capsules 25 to give capgnl ‘rmH“ IH!"I ng 20 [err] g.
of 16\ {->.J(3 - chlorophenoxy) - 17,18, 19,20 €anor w sra
dideh 0 PGF[ err] al cohol which las %{7MS\II\%| I owr ng of the capsul e | S h

rel ease
Prost agl andi n araliecumsn ﬁfultl med@sw;&ksorf 3 gankrauy between 0.05 and 500 ug.
30 VI (wher ebyners, an%e@é utsn s, dftrampssulirandgitegovulal admipi- /] | | A

VIIIB ggr-&g@mté wes i b;ﬁf"é‘ &;‘!}Eﬁgﬁ:ﬁ ,Q%ang r] and

"Rerr], hmﬁ(gﬁﬁ c{,@age,esent e

hydrogen or rmmogmsmmm b}’Initi'auﬂfcﬁlﬂEts mmu rtragering m&&agﬁaﬂ ai ght- or

br anched- chai $#ddm ?“"'eirag of ‘ﬁ‘:“r °¥;§§%ﬂqfqeﬁmﬂ tedk bon at on®, R
represents a B?%ﬂg:éﬁﬂ"gl E%gﬁ{ ‘E“ A gen atom or
a strai ght- ovdatiGgnChe T roup containi ngp C?%‘%“ t{(;\912 caobon
atons, or a group of thefornula- Lderr] err] |n whi ch Rlerr]

PLE 19
;?g;nezenz 3 ) :égl%;gﬁm 2 %}gﬁi&&eﬁgﬁmtféﬂ?m w:ttﬁy i (ﬂ:r Oupeé:gth?'ozt SIOQ: P?O"‘S
Clerr]-derr] sieved @i 3o, leﬁl’d’t]SOQEeifof oamﬁnasraamsgaucsisveand trans
respec-1iivel Oustnd3 dhorfee(tﬂexgﬂl < atelaasmég‘radt Amlchmpqotimt aZﬂll n adal ogues
waer .
:and’ Wh.en R[e %sﬁ &‘u?flve Cfl ea ]contam Hﬂ n atom "

non-t oxi ¢ sal ,ste B sTR0! aachyliro %ﬁlylaé;@p(v o claim1 |
Wnerel n B repmnmﬁga;fﬂﬁc@myQEﬁqubédmtothestomzmm represents a group

T

COCR[er;(]a in which Rerr] is as e n claim1, and the 45 other
synbol s%are as dgfiped @ Lﬂ % LRdeXt Wigt ChathEalas, of sd@h
prosta- gl andpGFa Ry esmg% étﬁalrolrﬁprtﬁS)?&h:&danJﬂy nafen atom

jnon- toxi ¢ sal (EStg])arsev,eﬂ through:la Wﬁéve, dned at 30°C. for 90 mmntes and again

50 In t%e hungl?fe%lg‘! “ﬁ i Egggﬁ) dﬁ"ét den 0,05 and
500 [erflg. bR Srilraid) l&aﬂf 20 ,)g ?I%Tf Py Borogh ﬁlafg,za nt r afBiscul*ar
and extraovul etraml M suhs - 2AY3r alidedrb 1 PG, kiedhl RREH &iter auwxﬁgaﬁﬂﬁy and

i nducti on of m%mmle#wdmtpdum of inpaired fertiliy and in contraception
and nenstrual req.HAelI AIr;“gonestlc female 5 manmal s such as cows,
mar es, H%OWs, ewes @&Qd:g,; gued BEHEQERAI frRugeneral |y between 5 0491 and

50ng. /anlnal by |ntranuscular subcut aneous, intrauterine, intravaginal and
i ntravenous adm ni stration for the and synchroni zati on of oestrus,
treat- nment of inpaired fertlllqy nd the |nduct|on of abortion and | abour.
The follow ng Exanples i|lustrate i cal conposi tiWls according to
t he 10 i nvention. . ¥

10 EXAMPLE 19. 16 - Phenoxy - 17,18,19,20 - tetranor - trans - 2, 3-

di dehydro - PCwEmiod represening erewping pf theformylal—yas di ssol ved in et hanol (10
m.), mxed with mannitol (18.5 g.), sijeved through a 30-nesh sieve, dried

at 30[err]C. for 90 m nutes i nd again 4 eved 1 through a 30-nesh .
Si eve. Aerosil - a-regist d Trade K gm f| ne silica; 200 15 ng.) £ B
was added and the powder obdaMned was hi ne- | ed into one hundred No. 2 ~

hard gel atin capsul es to give capsul es each containing 20 [err]g. of 16 -
phenoxy- 17,18,19,20 - tetmnamar - trammB- 2,3 v didehydro - PGF2, nethyl »
ester which after swallowi ng of the capsule is released into the stonach.
B tepresenus an oxygen or sulphur atom, IE)XGANR*CwRigth may be the same or

20
23 t a h or hgl atom, ymethy} or a 35
20 16 %3 % cg ?a“(t%le gT%tl OE‘E’conlt"aténl?m’j(ilto g;%'ght 2,3 ?
di dehydr o- R hrbsentst G| of %‘ﬁ G| B0 ),
m xed with mamighelor (bﬂchhEd-gw)a alksli gmdcoﬁthmﬁgrgrhm& iBCl—?rm sbmeyer adri ed at
O[err] % f or ? Pﬁ *nin which R* represents a hydrogen atom or an
fs g;l?ycar ony. group contalm g from 2 to 5 carbon atoms and the double bonds 40
depicted in positions C:—C,, C,—C, and C,;—C,, are frans, cis and trans respec-
tively) and cyclodextrin clathrates of such prostaglandin analogues and, when R? in
the group —COOR?® represents a hydrogen atom, non-toxic salts thereof.
2. Prostaglandin analogues according to claim 1 wherein B represents an oxygen
45 atom, R represents a group —COOQOR?® in which R? is as defined in claim 1, and the 45
other symbols are as defined as claim 1, and cyclodextrin clathrates of such prosta-
glandin analogues and, when R?® represents a hydrogen atom, non-toxic salts thereof.




sieved through a 30-nmesh sieve. Aerosil (mcrofine silica; 200 ng.) was
added and 25 the powder obtained was machine-filled into one hundred
No. 2 hard gelatin capsules 25 to gi

of 16 - (3 - chlorophenoxy) - 17,18, 19, 20- tetr -_trans - 2,3 -
di dehydro - PGF[err] al cohol "whi ch after swall oﬁmslﬁe is
rel eased into the stonmach. WHAT WE CLAIM I S: - 30 tagl a A
anal ogues of the general fornula:- I"’"HM”'"I”"L q,ie”] :
VI | (V\/n\e_r/elnArepresents agrouplng of ,;7 formil a:® Ferr] s/ >
VIIIB . : :

whi ch may be the sam:asraglaﬂm analogued?hcéofcﬁfg&ﬂﬂmnﬁﬁ@ﬁkrditﬁﬂ&@&&lﬂfs aegrdayidg ogen or
hal ogen atom a ®f fOF!P\rk)NMt TRRNGLAY, Oxpgen gtomz B lsmrrsentghrgwumr-fkﬂzﬁﬂthed chain

al kyl or al koxy %ﬁ s‘ilfﬁ'é EI%SQEE dO&h ?Jﬁa‘%lt‘soq‘?gnedﬁ‘fl%’ﬁ esents a

group of the form IS ok A Gf genessl T a1 GhY -
or branched- chai ol WIT mc«!nimalrmmgnsfarampﬁ:gtobfoi:ﬂﬂa:ﬂnhhn atons, or a

group qf ;the for rrul & @M“] aRjogyey pecoriling whldim Rpet rwperrle;#resreqqntsma hydr oge.n
atom or an 40 m f bon at ons
and the doybl e bﬁﬂﬁﬁents a hy'%ﬁﬁm‘é"e% %‘lﬂnﬁa%ﬁl’%ﬁ% %llfﬂ ﬁa - 10

Cerr]-Cerr] -andrificpemethl Goer-r] are trans, ci's and trans respec- tively)

and cycl odextri nycl tﬁPwsa 1%“5 a}% mgﬁﬂﬂ% &F&prh‘&’ﬁéi% 0 S e hen

X uuc%&%ﬁﬁ;&ﬂ%c salts

RlerrF in the grqypm“ q,;crr
t hereof. 2i5Pr os&ﬂgdgamﬂi ntoanab@gueﬁs accor n to claim 1l wherein

represents an oxygeh Prostaglandin anglogyey a@fﬂl@&@b@hﬂ?@t@r&h@ﬂ@&ﬁ@hﬂ] i n

which Rlerr] is &"efi sare as
defined as cl ai mklmggéﬁﬁi%gg)ﬂ@d& ﬂxﬁ‘iﬁﬁ%‘ljﬁ ek zgﬁ%n‘t’é HQSJ £ PRy

anal ogues 2Ad, wike mpijears ydrnep:rmnts a_hydrogen - atom non- t-oxi ¢ saI tszo
t hereof. 'La.- stgglandin analogues according to any one of the preceding claims whergin 521 747

51 3. Prostagl an&ﬁ%mm%ﬂ@mmgnfd%ﬁ%“ﬂﬁm&ﬁflﬁm& Psobsents a

groupi ng of for mil a1iViNohAvxicBaltsl o @260 AfRinodAaleRGY Ghimddo an: epusments a
group - CH[asr] OR[1e?,r4] to {7 andifl wﬂhrel%lenr generad fapulel ¥ depicted in clainal n:p:&qentand thas

ot her synbol's" ar ™4 ycﬁﬁ;éﬂb“”} ek FERFeSFT yrosgggﬁ%lfq%gi%rﬁf ggnﬁ%qh(r)%%gz of
according to claim 13 Methyg %lgle& Ben- AfﬂtyﬂrogenersaL (3 - tifdbRmeRifighendky)- depi ct ed

such prost agl andigfcaR APHUES
in claini J?Orepréi’éﬁﬂ%mat Mmf- ISatraMI-I 13A trigwoatPr ost agl andin 30
anal ogues accor diy ﬂg&%ﬁp J‘ ‘?’{o}k r@ﬁ‘i“’é%en’t d84%2h 3 B atom 6.
Pr ost agl andi n ana w%ﬂ@pgﬁndﬂ 6 i h;e pliR&RdRY -Cl7as, i200her ei n
Rlerr] 10 t-Srm- a,gena Rl err] repr esents a hydr ogen \
or chlorinédat Omt%rae%hs ;;elrtrrl %@FZQHE‘F‘FPFPWQF%UW“"‘?- 2,5t oéiﬂ’a'gl-aﬁdl n
anal ogues accordi g an ei I n

general formula Vjt,tmdapr. 1L9B xgze&oxfé%rizgen%gﬁao&grs%u\é\p&r err] in

whi ch R[ er;’J’ repr eséml’éetbyl " tahsdr;xsortel& S plregyldyiat ~ lm,lmfaﬂcmed cha)m
al kyl grouf”con- "¥BF Moy to

15 8. Prostagl anqgurgn9 Me't d’g,g‘ggz’qg an’f;yltg tg Bﬁ}’m\ﬁﬁe °xg$ﬁ ll?{ls 19:30-
represents a nethyl ngrmmﬁs foemeliprepsﬁmgloalpdmgmmalamasaﬁﬂmﬂhm@dn any one
of clains 1 and 3ndqgnfgrmigae e gengeliformplemer al fornula VII. depicted in claim1

represents a group -CHerr]OR err] m%O Rlerr] represents a
3

hydr ogen atom [x] 20 10.
Prost agl ands n anal ogues according to

¥ the precedi ngrigl ai ms - 4
wher eicn .t he hydr oxy groups depi cted I nef ornjkae VII, VIIIA'and VITIB in
claiml in a-- or

wherem A, R1 R’ and R‘ gre.as deﬁned in. cla:m 1, whlch compnses hydrolysxng a

_'Q._E

111

% cyclopentane derivative of the general formula:— -
Lz .’\_/\y\w;na o . '
1 i .
5 }\2 .
(wherein Z represénts



[err]-configuration are attached to the carbon atomin a-configuration. 11.
Non-toxic salts of a prostaglandin anal ogue as- clainmed in any one of
: i-n—R-+n-general_formula VI1
depr cted in clai m 1 represents a 25 group=COOR[err] in which Rlerr]
represents a hydrogen atom 12. Cycl odextrin cl atMr ost agl andi n
gezas cl aimed in any one of clalmlyﬂm 9a, 1l a,l 5a -
xy - 16 - (3 - trifluoromethyl phen Imlm F19 20~
fosta - -trans - 2,cis - 5,trans - 13 £ tEi 30/ 14.
Nog® 11a 15a - trihydroxy - 182LMfhenoxy - 17.18 19 20 - tet$a-
norprosta - tr & Peetedh A ri mﬁ&g orMeihyl 9a, 11a, 15a
- tri hydroxyé@%;ngok kéu%ﬁhﬂrbapz(gﬁm yigm“ptayl-g &t grﬁ%etgmamorprosta -
trans - 2,CiR® repr&entsah@rogmla@m, atbm@hrshqfe'anywup,al-eﬂwxwﬂiﬁﬁmmw - Phenoxy -

17,18, 19, 20  Zismplivds e ‘i“‘“’Y “P: 35 tgiene -
oa,i P 15aﬁff:§ &%x@v ir m:’ﬁ 920
t et r anor pr os p’yﬁhﬂﬁ grouﬁ msussnm&dtot- arhmmmdl&at ldastioea@kyl ghpahel- | a, 15a\-,,4
tetrol. 18. &oupiOR® ©abtaing P@aormftrornngpmlefxtyegmqeformghenylthu o - 17,18719, 20
- tetra- 40 - norprosta - trans -, 2. cis - 5 trans -13 -trienoate. _

40 19. Methyl 9a,l1la, 15a.- tri x (4 .- chlorophenoxy) -.

17, 18,19, 20- - tetranorprosta - % S 5,trans - VIIB - trierl@ate, 20.
Process for the pr epar ati on .of n anal ogues as clai med in cldim
1 and - é‘)nform ng. to the general far

to welbin ARt s se%ﬁsz“‘t%ﬁ =T BRI

[err] (wherein A.P eﬁeﬂt‘e:preﬁﬂauon of prostaglandm analogues as claimed in claim'1’

50 52 and conforming to the general formula:— - 1 521, 747 15
52 or C=[err], Rerr]: represent& a 2- tetrahydrofuranyl group, a
1- et hoxyet hyl group or a 2- tetrahyd y!|  group unsubstituted-or - _
substiflted by ‘at | east one al : ' £rr] represenwﬁca.hydrogen at om
.a 2-tetrahydrofuranyl group, a I1¥efRo group or a 2-tetrahydropyranyl

‘group, unsubstituted or substituted by at#| east one al kyl group, 5

and Rlerr], [Riffein] RO ol RF lade R'd0firdS il @Fidn VG Crtiich os:hﬁtséph}ammgcpnvert to d
hydr oxy groupontdnmdofthégegerqu:rmﬁlﬁ[—err] and, when Rerr] is a
2-tetrahydrofuranyl or 1-ethoxyethyl group, or a 2- tetrahydropyranyl group
unsubstituted or substituted by} a Ie s one al kyl group, the group CR[érr]

to obtain a PGF or PGE conpour raI fornula-_[err] '
VI B 10 J. 10 1is as herei nbEEGIL def i ned and
ne

Rlerr], Rierr] and Rlerr] are a 15cl n.claim1) and, i f desired, ,
converting by nethods known per se the P aI icyclic ring of a corrpound of
gener al_f or miwhereist RIS repoesentson 2-teftraliydiolgsen trethoxyethyPgryup esa 2or  t a9

pr epar 20i on Wg’t’?@m ff degll‘les‘g’h‘&?‘ﬂg to%;‘*@fgomx;"m@: ’f“dand conf o i ng

to the gener @gsl or mu 15 .
(wherein R err 22 Rfoedss for &ha Chrelphraxion Jof a:roeagaadmlatalogedaslcnhnﬁddan dik)1 whi.ch
conpri ses hy arming tthegengsd faveulesf— t he ‘general formula:- [err]
XLVIT A (wherein R err] represents a 2- tetrahydrofuranyl group, a

1- et hoxyet hyl group or a-2- 20/ Wetrahydropyranyl group, - -
unsubstyt uted or substituted b Ieast Ohe al kyl groupvmgnd 25

- (wherein R represents a hydrogen atom or a straight- or branched-chain alkyl group
containing from 1 to'4 carbon atoms and B, R* and R? are as defined in clalm l) '

which comprises hydrolysing a compound of the general formula:— - - _ | 3
on® . _ '
LY @
LVIII XLIX
30_ (wherein R is as hereinbefore defined, R is as defined in claim 20, and B, R? and 30

"R? are as defined in claim 1) to convert to hydroxy groups the groups ORS.



Rlerr], Rerr] and Rerr] are as defined in claim1l) to convert to hydroxy
groups the groups ORerr]. 22. Process for the preparation of prostaglandin
anal ogues as clainmed in claim1l and conforning-to-the—general—formila——25---
[err] : VI | K C ‘wherein R err]
represents a hydrogen atom or:'a strai ght- or branched-chain alky group
containing from1l to 4 carbon atoms and B, R[err]]mm”mmw as defired?
in claim1y* which conpri ses hydrol ysing a conpo aﬂ forrru 7 _
[err] LNLII , LIX 30 (Whet ei™ R[er;

as herei nbefﬁr’p dpjr ned . Rlerr] is

and 30 Rerr] are, 251’9&&# fwd:elpaepsdaednmfb)osthghnaxﬁauﬂo“gﬁestaﬂcmm&rﬁmngnoups t he
groups OR[err]. and &@forming to the general formula:— . 1,521,747 -

53 23. Process for the preparation of pr ost agl andr n anal’ ogues--as cI ai ned |n
claim1 and conformng to the.gener or ferr]- '

VITS (wherein R[err] R err] and R J]c\‘??qévg?’“gef. ned in clm?:nrag\ 1) which
conpri S@ hydrol ysing-a 5 - - conpyuy general. for '

5 [err] - Iz(wherern Rlerr], Rerr] and.
Rlerr] are as defrned inclaim1 and R[err] is as defined in cIa|m20) to
convert to a hydr@ke - R defipgdeip claim Y, which epmpgiss ydsddysilgag to
claim20, 2% or 8™ -‘& gpel 6TS R[err] and/or R[err] 10 5

represent the 2- tetrahydropyranyl gr Qup: :

10 25. Process according to clai'm 2} yheretNaN\he synbol R[err] repr'esent S
the 2-tetra- hydropyranyl group. 2 RS S ording to 20, 22, 23
or 24,rin which the.hydrol ysis of thsgrup 7 OR[err] an%err] i's
effected with an aqueous. sol- ution.of an organi ‘c.acid or 15 with a.

di I ute aqueous i NQHLANIRE, @%@@&%Wﬁ%ﬂ“aﬁd RN A RisRALin LRimPRHET 1] C.
15 27. Process actsednddlﬂgahﬂrﬁ&mme?g%m@ro In which the hydrol ysr s of the

groups OR[ e i s, eff.cRrpaesd avmtdhlgamclarqu@o@% 01523! wherenthe fymbels Bt gdfiorR°aci d or

wrthadrlueaqu‘@?i@%nt s drt te e aggo%
60[err] C 28. Proog mcess "dmfpg’etﬁr m" or% °ﬁﬁv\ht% '%KF' gﬁ%ol ysis

is effected in the Process a fdmgemehmoio az;zarcgaﬂrmwemhuemydrays&mflﬂiee W t h
wat er .# group(s) OR® and/or OR® is eff app ‘%“taﬁé“ ig prigh oft | on

S i ue
pr ost agl andi>n ana"l’g‘@;@gogg WQ‘ E&Wa e raI
formula: - [err] \bres. ls(e‘ﬂ&@ﬂahm a@tfeﬁ isolerioft lof il boF witlAd ﬁlu&sa%%ﬁ ned i n

clai ma) whi ch canwganseedﬂedmpen rezfropoambie@o 60°C. pound of the a;neral

formul a: - . 8Prooessaocordmgtocla1m12e60r27mwhlchthehydrolys1sns rd}e\/”(zgo
(wherein Rerr] r%ﬁ%%mgfﬁi m%nm:ﬁ

cont ai ni.ng from lant QonfoZming: faﬁﬁulaa.n err| and R[err] are as defr ned
inclaiml) to convert the group COOR[err] t'o a hydroxymethyl group by

met hods known per se for the conversifon of -a 3@ car boxylic ester group

to a hydroxymet hyl group to obtain Ompd U of, t he general 30 fornul a: -
[err] VITF _ N\ Q_@R vy |
. . 2 . .o

. (wherem R1 R? and R* are as deﬁned in clanm 1) whlch compnses reducmg a com- .
25 . _ pound of the geneml formula:— = . _ 25

. . . ) . , m3" .

. (wherein R* represents a straxght— or branched-chain alkyl group containing from 1 .
t0 12 carbon atoms, and R*'and R* are as defined in claim 1) to convert the group
COOR?” 10 a hydroxymethyl group by methods known per se for the conversion of a _
30 - carboxylic ester group to a hydroxymethyl group to obtain a compound of the general . 30

formula — .



. _. 54 1,521, 747
54 (Wnerln Rlerr] and Rlerr] are as defined in claim1l) foIIovved if
conditions of a conpound of
general formula VIIF thus obtained to obtain a conpound of the. .general

for [err] VIIH 5 wherein R[err] represents an al kyl car bonyl group
conf ng from2 to 5 carbon atons Eum rﬂrr] are as
def inclaiml. 30. Process for the pr ﬂuﬂ)"m"m) ﬂt agl andin. -

_es of gener al IaTm"29 Swhérein R erri/
Rerr]« - - _ _ sing a
* conpound. “of whé}&nmewﬁiaéqgaaﬁhéamfa% 51 followed,xfdesued by the Miviive] (wher ein
Rlerr] is a&cylalimmeblrmﬂu@hcﬂudnaﬂamdouﬁdﬁrgu]emlﬁ[mﬂﬂllatdwsﬂ[tmed] are as
defined in opeltainagompend efitheseneral forplgcdr oxy groups the group ORferr] .

Process for the preparation of prostagl anqlbn anal ogues as cl ai med in cI aim

1 and conform ng.to t he gener DN
[err] . - # R[err] R[eVH}-I and- R[errLJare
as defined in clai m 1) Whl ch co r| es'@rol ysi‘ng a -conpound of the™ -

L

forrrula VIIJ 5

p|4ct ed i’ n

general_ forml a; - - VYP re|n R[erg
represents w&% ﬁm‘g‘?‘@ yFS‘BB’ coguaiping {1y E’tfh%‘ BeEBES or a’2- 20
t et r ahydr opyT a8yl Prekedd Gtor tioh LbE Qebsi@flandi DskTbdusit ¢ ahyal@amm@ast one al kyl

group, R[ernmy dhﬁxcteemramm%wﬁehm k‘;ikfyid t @eips déRheelrin|clabnd wRickrr] are asi
defined i n cpmprises hydrelgsing] aeontpound. of, ghe gererah fgmylti—| ai m 20) to convert to..
hydroxy groups:the. groups OR[ er rgs CR[err] and CR[err] to obtai n-a corrpound
of the general formula:- [err] A A__~ A Ar™ -VI1Q 25 "~ (whereih
Rlerr]ipand Rl err] are as defi inclaiml) fol l owedmlvindem red,gby the
sel ective 25 acylation under 1 __ons of -a conpound-.of general
formul a VIIchus obt aj ned to.ob in a cenpound. of the general fornula:-

[er r} L (w teui)ereln R is as defined m:’/iﬁbuﬁz\i\hﬁ‘({ﬁi R ﬂde!i‘fzdée ﬁsruéﬁdé’kﬁfmnmelpe as defi ned
in claim1l abebnkinas ﬂdrdxﬁgr&ﬁas GeoR*®.N ¢l ai m .
1,521, 747 " 31. Process for the preparation of prostaglandmggal«gges apglg@ggglqggn For t he

. preparation Wmﬁltlﬁrﬁeﬁlfﬁﬁ%l’l"ogues as cI ai.med in claiml and conforning
'to the general formula:- [err] §. | . MITS5 (wherein
Rerr], Rerr] and Rerr] are "EeHWm clalml) whi ch conprises &
"hydrol?m ng a corrpound of  t he geReLs o lar- [err]- (WIIH’I‘EI n R dbr]. and
Riterr] are as. defl ned |n clalm'_---' e"r;r' s as’ defl ned in" claim 20 and *
CRerr]. ' 5 ‘ned " in claim .

' 20 Andd whefrlg dé’F‘ Phdﬁiﬂr% 'mCMI) 1 ah'elbmrlﬁesﬁmasexy groups the
gr oups GQ[-err and &ﬁ[g«grr omé\“r‘\d"'t he trimethyisilyloxy, group, to obtain a

conpound of the general f or mul a-'wla(Merm n Rerr] and Rerr] are
as defined in claim1l) foll oweg/\i e by the selective acylati on

under mld condi ti ons -of a co ‘ ek 0 o@ér al f_or_rrul aL)(kkU t hus
. . _ . BNy S

R

(wherein R¥ tepresents a Z-tetrahydrofuranyl group, a l-ethoxyethyl group or a a 2- o
20 tetrahydropyranyl group unsubstituted or substituted by at least one alkyl group, R*® 20
' represents the trityl group, R* and- R* are as defined in claim 1 and R° is as defined o
in claim 20) to convert to hydroxy groups the groups OR®, OR¥ and OR?'® to obtain
a compound of the general formula -_— :

VIIQ

25 (wherem R! and R? are as deﬁned in clalm 1) followed if desired, by the selectwe | 25 -
acylation - under. mild: conditions of a “compound of general formula VIIQ thus _ :
'-obtamed to obtam a compound of the general formula o _

VIIR

wherein R and R? are as defined in claim 1 and R¥ is as defined in claim 29.



obtained to obtain a conmpound of the general fornula:- [err] VIIWwherein
Rlerr] and Rerr] are as defined in claiml and R err] is as defined in
claim?29. 33. Process for the preparati on—ef—prostaglandi n_anal ogues as
claimed in claifm 1 and conformng to'the general formula:- [err] (WTeretn

B, Rerr], Rlerr] and R[err] are as defined in clamreh%es
reduci ng a 200 - . conpound of "'t he general

20 [err] " . VIIN (wherein R[ 'lmi"lﬁm&l’ﬁ

strai ght- or bfanched- char n al kyl group containing From on at @ﬁ
and B, Rerr] and R[ are—as—defined bEL#Ai m 1) )to convert the gr)p
CCIR[err] tp. a hyd;ng Ifo ﬂl@p@d@gﬁ@&tﬂg&% ‘lgpown Sefor—the >
conversion of a car boxy IC el formmid: ’n?ldagl!eéupcldm lobtain a -
conpound of the general : L 25 fo rrula - - M S * 56

1,521, 747 . on‘ 56 [err] (V\/nerern B,

R[err] aﬂg/R[err] are.as defined in$ : 1) foIIpwed if desired, by the
sel ective "acyl ati on- under ™ d; condrt ,0ng, OF- onpound of gevHrraI forml a.
VIIL thus obtai neqw{Ie n a corrpound of .the eneral formula: -5 [err]
wherein B, Rperr] @[p%l egi aasasdkﬁnem&dda 12 n1.and Rlerr]is as
defined in claim?29. 34. "glsf'F’B the prepardtio on m’BP"sb‘r'!)@{Ob(gtgandr n o .
anal ogtges of general formula VIO depgcted in cl ai m 33, wherein B, R[err5]
Rlerr] arid Rlerr] -are 'as defined in. f.@t”l corrprrses hydr ol ysi ng a
corrpound of the general formula:- .[& o LXXVI T -

10 (whérein R[err] i.s as defined in &1 8 <@gl B, Rlerr], Rkerr] and
Rlerr] are as defjnedin claim1l) to conve""t’3_o hydroxy groups the groups

OR[err]. 35. Procg dE@mHRhgefa@d r 33 i n"which the reducti-on of
t he conpounds . of ﬁ@% %@@Bb) tdlcbva‘e@rto E@d ”e4 @dtueclamszorsgdﬁuto 10
mol ecul ar . equi val ents of yWr%@Mwbmhwnoﬂp rﬁ and. ORvey t
organi c solvent at' a | ow t enperat ur e, 15-36.. Pr oéen

Bt ng to
claim 29, 481, 32, 33 or 35 in whict ,}%?%&I ve acylation of the .
conmpound of forrrula VITFE, VIIQ-VII MIL"is effected with an :
equi n8l ecul ar anount of an acyl hali NG ‘esence of PWH@i ne in an -
i nert *organr c solvent at a low tenpefat df e. 37. Process -
accordi ng to cl alPhe@®, R\%hd R32re0); @%&)” vvhr ch tqhe hydr olysis of the . 20.
conpoltind of for nﬂ:ﬁ ¢r| mild X¥nditi oweds if afedired; (b9 Ghe n aqueous
sol ution of an organo'rg(f? té‘f‘dcmpomdabfﬂwgﬁem%“& §f|%ﬁbdvmgzavnv%{e{gﬂf
tenperature-from anbient to 60[err]C. 38. :Process according to.claim37 in

whi ch-the hydrolysis is effected infthe 25 : - . presence of an organic-
sol vent niscibl e:w.th water. ; \a/‘\/\/“‘ © .25 39.
Process. according to any one of cl a2y 2Qf foI 1 owed by the step of
converting by methods known per se # prs ndi n ‘anal ogu W general -

formul a Vi deprwﬁgrgg dclarml wherein R r¥presents a-group COOR[err] in
which R err] repregerp; oF ?scdgéndatam,rlngngna, .CO spondi ng ester of that.
f ormul a wher ei naﬂ[cetfdr]umg %’t&nst)pmstaglandush,{a ;j@ “b?‘aﬂeranched chain
al kyl group cont ar ni ng fromL to- ‘”t:‘r bon atons.. ‘med dn GmlProcess '
accordi ng to any one of el arms 20 tq-o 28 fol owed by the step of

vio.

-
-

(Wherem B, Ry R? ; ‘ | S
comp ound of ‘h'?'gene:a?ldfol:m::12:e 2 defined in claim 1) which comprises. red ucmg o

V'n‘N" .

25

a compound of the general 25




converting by nethods known per se a prostagl andi n anal ogue of general
formula VIl depicted in claiml1, wherein Rrepresents a group COOR[err] in

whteh—Rferr{—represents—a hydrogen—atony i nto—a-#ren-{oxi.c _salt. 35
41. Process according to any one of clai ns—ze—t—e—%g—f—el—l—eweel—by the step of

35 conyeyting by methods known per se a pro ue of -gener al
formuf@ ¥l depicted inclaiml into a. cycl Bmil Emﬂﬁﬂ ﬁ e. 42. Process
accor to claim23, 31 or 32 followed by erting by

met hods”lsgown per se the PGE alicyalsetzari ng of the prostagl and| n smal

obt ai ned 40 - Tnto that of a PGA prostagrandi n_anal ogue.
40 43. Process ‘according to clai
treatment with an aqueous sol utd

42 in ch the.conversion is effected by
‘\of-/é?fv\wo*gamc -or inorganic acid at a -
tenperature of 30 to 60[err]C. R ge@k’or the_ prepa¥®ki on. of
prost agl andi n anal ogues of- generl féor-mu 45 M| depicted in cl ai ml
wherein the vari-ous synbols are as defined in claim1 substan-

45 tially as (W BORfaod B® ere g defird dn vhltnﬂ)édpwbdldesneﬁ by bnekctive Exanpi\efQ
C L Macy on Amder mild conditions of a compound of general formula VIIL thusl 521, 747

57 45. Pr ocess or * Phe ?)?men %“rn%ffl%erﬁ-efam’%‘g’f agl andi n- anal ogues of general
fornula Vi1 depicted in claim 1 Wnerel n the.vari ous synbol s are as defi ned
in claim 1 substantially as her ghrbafoné .'escrl bed with especial ieference
to Exanple 4, 6 or 18. 46. Proc Y epar at i on offiMr ost agl ahdi ng
anal ogues of gener al formula VI1T & picted in claim1 wherein the
various synbols are as defined in cl al m 1 Substantially 5 as herei nbefcire
descri bed w tmehmmiadxwmammwmamvms de’tiiqd .aamm or 16. 47.

Process for ?‘E fpipseaelandin epalogues %‘ ral fornmula
VI - _ depi Ct ?% ﬂgﬁ Ay .-.?-%Fl‘%'-l’a efined in
claim1 substa I al ere| n efore escribed wth especi al re_ference to

Exanple 7 or 8. 10 . - 48. ®Process ac,pordl ng to claim 23"
subst anfgi al | y as hereinbefore dgx : - 10 49. Process according to -

claim 30 substantially as herelfe dgégﬂ bed. 50. ﬁmss acconging to

claim 31 substantially as hereinfe 3rs€® ribed. 51. Process according to
claim 32 substantially as- herei nbefore decri bed. 15 - o 52 Pr oce_ﬁs
accor di ng' t 0 (GhaliROR a5 MARLAR Likidl J0Mend'B, ﬁlekeanﬂme WSacliat bifdy U *
53. Process aseoambtmwdiow @bﬂie@r@u;sm&t antially as herei nbefore descrl bed.
15 54. Prost agl 3hdirgress Xéﬁz errﬁérlahvhrﬁbﬁlml:cﬂ'a;&i;ﬂdfﬂu R inclaim; 1
and cy sedext ﬂ%m walt g oup
COOR[erC'r] iﬁgﬁe@dﬂ‘ & gfe?gs L %Eﬂ‘ ¥y §§§.—‘3§1 edvexi ¢ S3Its

t her eof mhemcﬁqmmaﬁﬁdcdn;podnbef@mmaeEHF |oﬂVHnysmeedcsﬁthcahal ms 20 to

53. 20 - equim a;wwmtr eemlemele@mmqn@qoéwdm%wwwp% as active
i ngr edi gnt, éf"’*“zg ss“‘?&? i} 3k B 3 GLA0HE ntfr Q}HEd i njgny one
of clains 1 t@mdddnd qmmm. &1 b DxEVAat GhQgleoddr , When R in
gener al formsblauddldfanle{zamduﬂcrramalmeiusnemsmgaategpmpem[err] in

which Rerr] ‘N.:Eﬁ é(th a dro ol cgtseogdté@mc g%gtedth%reof in
associ ajg on W C@O {,f{, hi 1 w:%? or: &6 2556.
Phar maceut i ca GONPro&ss acaaﬁngaﬁmy eneng dmns:tmomﬁﬁuﬁdbw amtsepl dfy as herein-
25 before des‘mwwbmctbpde ipet] se p fostaglandip apalpgeeoli gprenal fo@uubp VIZO. 57. - -

Conpounds of %&g‘ % up COOf; mhwhlch R® represents-a
e S R e R )

Rlerr] are as ddb.i¥ sslaacoﬂﬁhgtoanyoﬂelaﬂmzﬂamtozs followed by the step of

aglafs ogue of general formula z.-,L

30 58. Corrpo 1cted m% whe; K%@Jse';rg; p G R3 in whlch R represents ) "‘,‘
' a hydrogen atom, into a non-tokic salt.- ' *

35 41. Process according to any one of claims 20 to 39 followed by the step of - 35 b

. converting by methods known per se a prostaglandin analogue of general formula VII
" depicted in claim 1 into a cyclodextrin clathrate,
42. Process according to claim 23, 31 or 32 followed by the step of converting
. by methods known per se the PGE alicyclic ring of the prostaglandin analogue obtained . :
40 _ into that of a PGA prostaglandin analogue. - 40
43. Process according to claim 42 in which the conversion is effected by treatment -
: gxoghcao aqueous solution of an orgamc or morgamc acid -at a. temperature of 30 10
44, Process for the preparatlon of prostaglandin analogues of general fornula
45 VII depictéd in claim 1 wherein the various symbols are as defined in claim 1 substan- 45
: tially as herembefore described with espec:al reference to Bxample 2. :



XLVI'1 A wherein Rlerr] is as defined in claim?21 and Rerr], Rerr] and
Rlerr] are as defined in claim1. 59. Conpounds of the general fornula:-
9R5 35 [err] —=ML 35 wherein Rlerr] is

as defined in &l ai m 20, Rerr] is as defined inclaim22 and Blerr] Rlerr]
and Rlerr] are as defined in claim1. 60. Gonpound

s of the generatr—
formula:- [err] +© ~ XLIX 40
defined isn cl ai m 20, R[err] |s as defined |n claim |II| [IH"HZ" m“a

Rerr]. 40 ar | as defined in claim 1.
58 1,521, 747-6Y__Conpounds of the aenera]l’%?mm - [err]

XLVI11. wherein R erp. PRcessStorl e L & and | Rl err and ‘
Rlerr]. are as deflmddepmd:hlalclaimllﬂ%:x ‘%s%l m&:rt { ng(@“‘iul a: -
5 [err] substantially :s l}erembefnlxxlesvmb Inffepente to Exﬁnp’]§4, r118ed in
Lo 20 angster d T A GLRER A sl e |
Conpounds -of  t he gemekiabef lreference to ple 2,.14 or_16. L
wherei'n Berr] and R[4é-rlfri>cea|f<eﬂaaar¢aﬁudn pioitaglah ﬁhm Esf .a_LJ devief i ned

in claim 20, err pl‘ggd herein the vatiofs symbblsi are asldﬁnad ﬁi]cl ﬂrnd i s as
defined in Cle[ m 3 mg?f)re descgbed with espec1al reference to Exam 3 S'Bgﬁﬁzﬂsy of t he
efined i al 48. Process according to claim 23 substantially as

general formula:- [ el49]Process according to claim 30 substantially as R[ er r]
Rlerr] and R err] aré0 %faﬁqqtddlgltmdmhﬁslrm yE{h ﬁd@s%n gfined in
claim >Z£ 65. Conpou 3¥@mntally a]s&erembefore descnbed

I

[err] 1515 Mersm% i‘@“i“‘%éiﬁ EHgA o iml, Rgrr]
Is as defined in cl adsé BasaglaatiiRpRlo) eslofsga, _
conmpound conf or ni 1§ qd@u‘lﬂhga therbof fand whineR rdpreﬁehtalargr&, h,c d 61 or
62 and |dent|f|ed m@g PR i %ngmssaltsthe@of win px@am b1 e pocesd.  KEMP &

CO., ss. Pharmaoeuucal composmons w te e' Pat§ t: Agent S,

14, South. Squar e, oy prpstgplahdim andlogied a3Nclaid¥dCGin oi%iﬁmc g;fn
Stationery. O‘flce i qlathe %mﬂmgn mﬁmﬁpwldlﬁ&&mc lshed by
the Patent OFfi cegensy ol S ETHRicR R gppresents q dhgrogen\@ut, 4 Mo toxrsaln whi ch

pharmaceuticaf carrier or coatirg.
copi es may B® obt ai ngsl.Pharmaceutical compositions according to cl -
- before described with especial reference to Examgle 19 oaru;lo 3 substantially as herem- %
57. Compounds of the general formula —

al - L
o@ _ : _ IX
- H - 2 . . .

_ 30 g:x;;elil Z, R® and R® are as deﬁned in claim 20 and RY R, and R® are as defined in
58. Compounds of the general formula:—

Q/X\ _' XLVIIA

wherem R“ is as defined in claim 21 and R, R2 3
- 59, Compounds of the general formula:— and R

- LoV 35
. whe & . | :
vh ::lclilefli{ne:: ;s cclieliri.ned in claxm 20, R“’ is as deﬁned in claun 22 and B R and R2

60. Compounds of the general formula —

%\ XLIX
- 40 - wherein R® is as defined i .. ' .
| are as defined in o aelm od in claim 20, R Is as defined m_.clalm 22 and B, R* and Rz, 40

Lo

oty ,qbr"
N
g

30

are as defined in claim 1.



* C L M S *

58 1 521,747 58 -
6f Compounds of the general formula -
XLVIL. s
 wherein R is as defined in claim 21 and RY, RzandR*areasdeﬁnedmclalml._ '
62. Compounds of the general formula -
5 . LXXVII 5 /I; .
wherem RS is as deﬁned in clalm 20 and R' R’ and R* are’ as deﬁned in claun l :
. 63. Compounds of the general formula —
wherein R1 and R? are as defined in claxm 1, R® is as deﬁned in claxm 20 R“’ is as ﬂ\i
10 defined in claim 31 and R*® is as defined in clalm 31. : : 10 S 3
64. Compounds of the general formula:— ' }
LXXXVI
wherein R1 R? and R" are as defined in claim 1 and R® is as defined in claim 20
65. Compounds of the general formula:

15

wherein R! and R? are as defined in claim 1, R®is as deﬁned in clalm 20 and R“ is

as defined in claim 31.
- 66. A compound conforming to the general formula in claim 57, 58, 59 60 61
or 62 and identified by name in Example 1, 3, 5, 9, 13, 15 or 17. )
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