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a conmpound of forrmula (I) wherein the synbol 15

15 is a double bond, [err] is hydrogen, and [err] and [err] together form
an oxo group, and/or, if desired, reacting a conpound of formula (1)
wherein R1s a hydrogen atom and the hydroxy group in the 11- and/or

15- position i.s optionally protected as described above, with a, base,

fol |l oned, . f required, by deeerifcation, to give a salt of ‘a conpound of 20

formul a ( ~wherein A is hydrogen, or esteri fying a compound of fornula (1)
wherein 24 Ris a hydrogen atom.and thel.49:8f70xy group in the 11- andfes/

15. - posi t i on I's optionally protected as .described above, followed, if .
requi red, by deetherification, to gi -a com ound- of fornmula. (1) wherein
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Ris [err] alkyl, or hydrolyzrngac 0 %rnula(l) vvherernRrs .
[err] al kyl and the hydr oxy group i £ a d/.or 15 257 posrtron is
optionally protected as described abo elﬁ H"b ved, - r equi red by B .

deetherifi- 25 cation to give a corrpodh:':_of forIHtuIIa (I) Wnerer nRis a-
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usi ng a yeast est &mpopnd of formula (IV) | 30 - The known
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S hydrogen or aI kmezemW@—O—or—CH,—-,andAlktsaloweralkylgroup - '
35 When in the lactol of formula (II) A’ is —CH=CH—, itisa a trans-CH = CH—-' : 35

When in the lactol of formula. (i) A’ is =~CH=CX~, wherein X is_halogen, pre-ti
" ferably chlonne, bromine or-iodine; the hydrogen atom linked to the carbon dtom in ;-
the 13- posmon and the hydrogen atom: linked to the carbon atom in the 14 posmon, D
. may be either in the trams-position‘ (geometnc trans-lsomers) or in the cis-position:: -
- 40, (geometric. czs-zsomers) Preferably, they are in the frans-position. When in the lactoli: 40
. of formula (II) A’ is trans-CH=CH—, compounds of formula (III) wherein A is. .
trans-CH = CH— are obtained; in tlus case, ‘the W1tt|g reaction may be performed



When [err] is alkyl, it is preferably ethyl. The preparation -of the Wttig
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s dis- cussed in detail by Tripett, Quart. Rev., 1963, XVII, No.

4, 406. Wen, in the lactol of formula (I11), A is -CH=CX-, wherein X is
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tetrahydr OfW%Fﬂ %3 ventp Aog cemameple glicthyl eghep ounds_ of - formul a
[ er i}, %ﬁg’é‘ e (mofe ﬂﬁ@u m ccep?% are
enpl oyed 0ol @ hé RRA! thrhtindoe l;m SR al cohol , 2to 4
40. - nodress beldw. ﬂheteune‘a@eigtragqnermdrnéseoqfommhaﬁfhnﬂulabel ng preferred.

40. 1 n the conmpound of fo rruIa _ err] s preferably P, As or. Sb

especr ally P, and Y @4 Eﬁef Jret hyI when aryl,
preferably phenyl ar?d_vrlnen di-a am no pre er abl y d| met hyl am no. ~The

wherdi:oRnulwloe 1, Halsis roerlmroabllnl dRan iy

2 %emweﬂz‘r it rerszwm'r%wrrmwmspm ne of 45

0] A"s—CH he" X ish chli iodine, " th
T —’w S AR e Wi r@BenDls Gy ami de_of the

or | nst '
ibf'i%m%wi@%@m oy et
inhflddae 0¥ & GHldride Ba EdrboRylio lati In this case, a

paylatyi derivativeais phitgwed. Whentﬂmcﬂmlys owwded)éut fwc;h mg#r@qlic IaeﬁYg -or t he 9a-

nl’n

o ot theW a0 q/ or one of
o ddnicped, may be
hpietaeﬂlysarﬁed wb ke oa@Npl e Wi t h nono-

~or Pbly mcalamgnhytl sotvmmrdﬂafaccﬁtw%giﬁtgumm dtorj ¢ ad®l tartaric

_.acid, and - rte T Lycuc § dro- 55

. furan, iﬁ‘?‘l%;?be:ﬁo “%‘ggﬂ“‘m o E‘%ﬁﬁ;h&d re?,ﬁfts g%ferably, 0.1to
0.25 N poicyeptor,ElEem@ro eprommodofalgst16>mhdparﬁ51e6ﬂalcbhol;2m:4 d) is used in

o) ver |ch| rpsmbl“@vmth
ﬁ‘ f the reaction.

stbi-b an 0xo group nay

be car ri euhpﬁnﬁylphospmnqmﬂphmyramne,ftﬁphemmmlehexﬂmamnmagpmphmrof Mof f att reagent,

and 44s stfq
of forrrul

a conpoun

eNlPhe de-: 60 et et.i'ti cati on tf sul ti iy conpound
?éﬁ}‘%ﬂ“ﬁg @"ﬁ@? ‘&,g"m ﬂions used, either
S,B,Gltéir uinone,

2 ,3-dicyano-5,6- -

1, 493, 557d1{t®rr¢},4-b®za§msonnglaeomﬁmdanu@eerr] f| 'S hydroxy and %ﬂgrr] and [err],

t ak S tog
'synbol

t oget her

35-38 C. |
at the r
obt ai ned

60

%?g%:‘%@rﬁ?%iﬁn o LA B ) O LS

acdeHyHioEﬁs, @f&x@fpmmm =y smry&ﬁms@n@moh g.mxmia,eacah; ai ned as ' the

only prodn;e!tc, cetpiema{nr: andmengemafou tetrahydrbet ween_[err] and

P e
TobicH i ms&ﬁle Ws dSEhi QH&ﬁee n & conpound rmy be

zﬁ&t 1iBe 8 biythedref o
The oxidation of the Yo~ or 9ﬂ-hydroxy group to yield an oxo group may be carried-

* out with, for example, Jones reagent or Moffatt reagent, and as stated above, the de-- 60

etherification: of the resulting compound: of formula (V) may give, according to the -

o reaction conditions used, either a compound of forimula (I) wherein the symbol



The lactol of fornmula (11) may be prepared, in turn, by neans of a

mul ti-step process using as starting material an optically active or
racem c lactone of formula (VM) 010

10 [err] wherein Y" is hydroxy, carboxylic acyloxy or a known protecting
group boupnd to the ring through an ethereal oxygen atom X, [err] and n
are as d ned above; and wherein the. hydrogen atom |inked to the carbon
atomin-t¥¥e 13-position and the hal ogen atom 15 linked.to the carbon .
atomin t he 1g¢- posi tion (prostaglandi-n nyssssi ng) may be either 15 in &t
trans-positiomor T e Cl5- posrtron The tr-s ep Eer 19, PLepare
the conpound of geﬁer‘ala$ enmné I‘gf 3 I lIe. n%gﬁ“ ,__;gea é‘fu;f;ornul a
(V) inolves the f “ﬁ@% D Snd ) add : (gewpgrhe

(pr ost:agl:andi n nurg edbb&ued ag:ﬂ]omy prbd

m xture of 1% S)- hmdenIZﬁ(°R)3 @ids35hed8? 15 whils Uyoepaagpngeat ‘a Pera d (VI
[err] wherein Y", examp W%“geé‘ega%to. PPy foa fpe by the. .
separation of the °]?§P as °°ﬁ€’§mﬁ1 @Lpaﬁmdntdni bgkh&h:{sedbymﬂdamp “sof
dehydr ohal ogenat i an’z?

to give a conpoun of forrrula (VIIa) 25 [err] or ' a corrpound of formula’
(M 1b) [err] wherein YY", [err] ‘and n qﬂe as above defined. 1f desired, the
reduction nay follow 30: the.dehydrafal- ogentl Oon. The reductl on of tr[%
15- ox0 groupl®ay be sui tably perfor med-\ RO § 1.493,557

7 in an organic sol vent; -such as aceto ,"f ]%é%ﬁ ether, =

1, 2- di-net hoxyet hane, * di-oxan, “or’ benzene or.. t rmmxtures by usi ng e g

met al borohydri des, i parti- cul ar _sodi-um boro--; hydride, i th| um:

of the 15(S)-ol fr mdadneﬁxﬁhr%u:rhm&ogwhthy 5
e.g. silica gel chihetpdegel amnjinked e éarlanmononmthed'v'-pmsnen | thezhglopeg ptomrh o
dehydrohal ogasa-  linkéd witlsreatbony ,%-“bﬁfi‘b?%@ (prpsaglangin putt pering), ey &p S,
di net hyl “sul phoxr dE‘ Eﬂ[e A -@%&@%ﬁ&ﬁﬁ& bo/dehdiy Mﬁl&i%m d&gh@
ot RendIO(V) lu? falowing seeph:i ne netal ami.de
potassiumtert. but oxa:)dedrmiont:di'étha- o0, gfogp [(prostaglandin n“mb of ER5lpety
Con'pound Of f?@r mul (Y»to ymldammture Of IS(S)- and 15(R)-olshavmg efo_ T S
wherein Y', [err] ‘“’ﬂ( Ila)nd n are as defined above .and one of [err] and
[err] is a hydr ogen at oni aptl ‘the other- i s a hydgoxy group into a.conpound

borohydri de, zinc %E?fﬁg“ Zﬁbﬁ %ﬁw & I Rlo %{Wﬁxﬁhﬁwp' Bd6nd t'Ehtﬂe sgpar at i on

of forrrula(IX) [err] 15a' ~wherein A, [ed], andrn are -as -defined
above, 'Y is a known. prote&dti ng ?roup bound 1 15 t-_e w%’ through an
et her eal-‘oxygen at.om- andfehenat et |- and [e BN pr otect- i ng
gr oup bound to. 'the chain by amﬁ her eal -oxygen.. atom and“st he other is a

hydrogen atom Wen, in. the corrp %mff fornmula (VI 1), ~i'sa -car boxylic
acyl oxy group;’ the et herrfl cation o

a conpound of forrrul
exanpl e by mIdtr .
(MI11) ‘whereig Y 3ls HHERLOX Yo 1l lbiﬁ)mﬁ:at(lvm)ls pre- ferabl y25
carried out by reactlng t he -al cohoI Wlth a winyl-ether of fornula [err]-
wherein Wis- -O or - [err] rn presenceﬂ.r{ catal ytrc arrounts of , for -
exanpl e, - TR R S

ot compound offormula (VS).

R 'whe:em Y" R,, R,, and n “are as above deﬁned If dcsxred the reduction may follow
300 the dehydrohalogenanon The reduction of. the 15-o0xo group may be. suitably performcd ) 30

opaatmgot tropperatusgddpnging i el g a-
)

tically actl irmlnmnscwmeeff?m)(ﬂa {W. hal ogen

C&

&

he -conpoundimbf- ﬂﬂ!ﬂ’nul a (VI 1) to gi ve

Z'Emﬁfn IE%E&E%E&[; gyfimﬁf! n:f egltor mil'a .



25 phosphorus oxychl ori de, p-toluenesul phonic acid or

benzenesul phonic acid, or with a tri- 25 substituted chlorosilane in
presence of an acceptor base (for exanple a trial kylam ne) for the hydrogen
halide formed, or with a 1, 1-di al koxy-cycl opent (or hex)ane in the presence
of an acid catalyst at the reflux tenperature in an inert solvent an

‘distilling the al.cohql fornmed to obtain m xed di al’koxy ethers or eno
et hers, according to.the 30 quantl ty of catalyst used or the he fq’ g
tinme. \4 . . .1,493,557. . 30 c) Reduction of the 7corrpound

of f.orrrufag‘J r% g 3crol erlvat VE or Torrmlau\) ferti—wherein

Y, A, | ekk oméamsc c%?%ﬁ"@ s $fay - be 8

1, 493, 557 pay&mfrotrmmbmo fohydaAdelTBiR, g Hy i ! (g}cf “fg‘;yf“””‘g‘“")’?ﬁ, (dri de or

sodi um bi s- ("ﬁ f-15é$)l=nbi1yx)x -theel UlﬁR)%lmmyl‘byqiérf by eﬂﬁmhtﬂ@ﬁﬁhy,80| vent, for
e

| exarrpl : £ mabolvem’ é%'-‘““qqﬁgm suphmde’eéqhé;ifﬂelosenm xtur®s, at

bel ow ] r] ()rhexameth,l.h0 horamid
“deet hé&;fl C afetabdmni WMR mc“fﬁﬂasew?mhn(l%be °6°"3'f“ €-a COI}TDOUHd 5
having.the free 11- .and. 15- hydroxy gr oups™’ . The deetherification my be

carried out by 5 mld aci d hydro ?FCE,_) i.n a solvent -mscible with water,
~with a solution of a nono- or poly? rboxyl icacid. Al the corrpounds
ment i qged undes) 'cm&ao@afamdféandrsmm Qlilper optical I'y active conﬁgunds or

. racem c m xtures thereof he I actone of formula (V) y be in
“turn prepared by reaction of an_o ticcally 10 active or racem c al dehyde of
formula (XI') [err] wherein Y" S deflned above, with an optically active

- or racenic phosphonate car - @’é‘i formula (XI1) [err] wherein Rbis

|._.

lower .al kyl, [err], and.n gfli-hed above. The.reaction is
" suitably perfor med in a sol ven is M?Ef erably dry benzene,
. 1, 2-di net hoxyet hane, tetra- hydrof uran, d t hyl f or mam de or their -

_..Eaﬁgugﬁgsph%ﬁhﬂﬁ@d%gﬁ%i Oﬁ&%}ﬁ‘fﬁé&hﬁ%ﬁﬁ%h &'géeégf the (X|) y"

is an acyl oxy group, it may for exanple, acetoxy, propi onyl oxy, benzoyl -
20 oxy and p-phenyl benzoyl oxy Men Y' is a known protecting group bound to
~the ring through an ethereal " 0x3 en,i. tom it my be ‘for exanple one. of the
et hereal protecting. groups rep?j ere- above. - The al dehyde of formula
(XI) may be prepared-substanti&F -‘@T#ﬁ‘ﬁ'@ﬁtri bed by 25:- " .E,- J. Corey et
~al., Ann, of New York Acad. of* Sci es, 180, 24 (1971) and the phos- 25
phonate- carbanl on .of fOrnuIa (X ) may in-turn be prepared by reacting a

_ phasphbnat e whereif A% RuRa aidd dr )s defried bbovd) Bf ieh Bnofy i prolectink grougl Kukd to. andlgl are as
defi ned abofpe: WMN@M&O@&SB” qod &' s a. protect- abl y sodi um

hydri de, i f&nﬁzgﬂ “l;;lﬁﬁh istﬂHV‘erBeeierl vative or
30 the ani o&thdrifiakifn of tito @J}ﬁ'ﬁjﬁ Il)ftgfgﬁﬁf f3§°"” n Xis -

hal ogéf; naz’weedabbsasamﬂi g n, (el eagpepiol a,sg 18 for mp a( Xl V)
[err] 35 mp° T“Pt‘a( %‘%ﬁdlsn hmfexya:smnlélfhﬁ mbdiﬁeduavsprevml ch

hal ogenat i o nﬁ;c/mtl) pleohalywith g vigyleherpb foFRdihal nanner, operating
substantially as in the hat ogenat i owof “[err] - ket oest ers. “The. phosphonat e
of formula (XI V) nmay be prepared v:>knovm met hods, e.g. accord- ing to E.

J: Corey ety X]ls AR Chem, Soc. (%2 1968 and E.J. 'Cor'ey and G

K. Kwiggt kow@w:ho ) B iucatipty Py s opilarr tge
rEsulphonis -
phos phonat e subftituted chlorosxlane In presence of an acceptor base (for exam;l:c ; tr(::l:;lar:utlg) :

for' the -hydrogen. halide formed, -or- with*a 1,1 malkoxy-cyclopent(or hexyane ‘in the

. -~ presence of an acid catalyst at the reflux'temperature in an inert: solvent-and distilling
. °.*. the alcohol formed to obtain mixed dlalkoxy ethers or enol ethers, according to t?‘.lg - '
30 . quantl;y I(i)iéamly“ used or the heating time. . .. 30
o - uction of the com ound of f l :
- N formula (X) . p ormua (IX) to y:eld a lacFOI denvauve of

%

wherein Y’, A’, R”,, R”,, "R”,, R,

" u.?T--;.

P
; . o

m _

on

and n arc as ab‘ové defined. The reduction may be”



40 formula (XIV) is prepared by reaction of |ithium nmethylphosphonate
with a lower alkyl 40 ester of the optionally substituted aliphatic acid.
When the aliphatic acid contains asym 1, 493, 557

9 mefric carbon atons, It is possible to use either the racem c acid or one
of its optical antipodes. The lower alkyl ester of the optionally '
substi 'td aliphatic acid “be pared by conventional nethods.

Al t er naf, er, t he phosphonate carbanion of fornula (:XI1). wherein Xis .
hal ogen\g,. 1=\, be prepared in sitUMW¥eacting a phosphonate cardguion

of formula. (XI 1) %yuea'inén{‘w?rix&ﬁ ﬂ&l&ﬂﬁ&nh@d}ﬂe or sofilich bis-(BRhbkyar € as S
defined above, Withdiy)dlunkifitth pdeid ainaameash Ogﬁmpla,golagelit-heﬁmieachexd from e
N- chl or-oacet am dserf\bemmgmammmsrﬁwwﬂ%rom CCI ni'm de,- :

N- br onpacet ani de jony gbthe, com L Co W
pr epar atroneof t sdﬁfmé?}j %ﬁg ers&rg'é?s d

_ o7l
CX-, according tﬁblyt-la&b' ""\Aﬁdmet heds, . bot'’h" conpounds - wherei n.‘the hydrogen
10 atom | i nked to tmgmmammlgpmm«elmap)gs@tmasrbeaaﬁhmmeﬂﬂmmgen aLbm -
|l i nked to e caWﬁfJ; FFF‘?'?‘F °:ﬂ§§|t| n (o1=Ts) a}]gﬁrrng) re
in the tra Q pos%g&g&%ﬁ“ i éﬁ%ﬂ% B é'?‘{a%%?corrpghn L erein é‘gl d-
atons are in the cis- posrtron (geometrrc crs |sorrers) are obtar ned. The

geonetric trans-isoners are agbtained |nlug,“f ar - -.-higher percentage
(92-95%, while the geonetric cis-i'somers jare obtalnedlnafar 15 | ower.
percentage (5-8% . The geonetric trans-i&gners of fornula Terr] can be

easi |y distinguished fromthe georretrrc“ sogers of fornula [err] in
that the [err] vinylic protons of the twisoners resonate at different -

I[ogflr] ! gpzt.gﬂdaﬁ giﬁﬁfgﬁu%e@m %Véég"f&;etg@/%l y ‘% IV-IZBQ%H‘ &} ﬁﬁ'&%r gn\é\n fgorrgre .

and 10.2 Hz for the cis- |sorrer) Both the trans- isonmers and the o
cis-isomers are intermediates for th'hﬂ\asynt esis of .the 13, 14- dehydro-a 25 :
prost agl and®ns’ of "t he i nvention. - =~C-00-L - (o), 4y _ .
25 The lactol of formula (11) \A,hererl'df,&' |§s [err] may be al so. prepared by
de- hydrohal egenati on_of the lactol of formula (I1 ' :

wherein X is broWRtﬁF%

e

carried out 30 a8d

sul phoxi de, di rre vﬁtamo the hﬂ@pl&ﬁ]ﬁoﬂiﬁ)t&hﬁoh d;s eldemiedue fdmpulareat ment
with a baseopref éKb)bY'ylsselae!me Pﬂxﬁ’eﬂ@yl‘an aPkal i
metal am de and {Head m;ﬁ@“ g%:'ﬁb"f E :
forwla(WI) [e%{ops el-n dro nown rotectrng
group bound to t n‘hngdéhydeam fah:hnr(eﬂ) maﬁﬁe yctndesaibe éyr] and
[err] is a ¥nown EpJ-&orex et ahgAugs of ) -of F%@%Hﬁ‘?’g“az ox%en
atom and the ot h§ f;‘ﬁfa apior of dopmulg (A1) ey @y gﬁpogen and’t he ﬁ

‘ot her. i.s hydroxy- or “car.bo ylic acyl oxy or [err] and [err] taken t oget her,
form an ‘oxo-group,: and: R Terr], . Ang re as defined above ’ 10 :
1, 493, 557 The .conpounds of forrrul a (1y° )Ircb@. ed for the same . : '
t her apeuti cal - i ndi cations as natural g (0,[;[,4 I andl nédiwi t h respect to whi ch
however, they offer the advantages of- not ber ng degr adabl € by the enzyme

15-pr OSt agl andi n a,,, ismé@rlegshdeﬁnea ahove, witl an% uigs't‘fen kflaybasleppatgft X vates.

nat ur al pr%t agl giar lithi wauve or - 30
the amon CH,—-S :
.. The phosphonate of. formula (XIII), wherem X is halogen, may be obtamed by. N
halogenauon ofa phosphonate of formula (XIV) - .

ﬁ[% m N | .

35 _ 'wherem Rus Re, R,, and n are as deﬁned above, wlnch halogenauon may be carried out - 35
© .. ... in a conventional manner, operating substantially as in the halogenation of S-ketoesters., -
The phosphonate of formula (XIV) may be prepared by known methods, e.g. accord-
ing to E. J. Corey et al,, J. Am. Chem. Soc: 90, 3247 (1968) and E. J. Corey and G. K.
: . Kwiatkowsky, J. Am. Chem Soc., 88, 5654~ (1966) Preferably, the phosphonate of
40 formula (XIV) is prepared by reaction "of lithium methylphosphonate with a lower alkyl - ~ 40
o ester of the opuonally subs’atuted ahphatxc ac1d When the ahphauc acid contains asym- -



- the uterus ofn rtw

5 peutical action. The conpounds of formula (l), furthernore,
conpetitively inhibit the 5 degradation of natural prostaglandins by the
same enzyme. |In particular, the conpounds of forrmula (1), wherein [err] and
[err] are hydroxy, are provided with an outstanding |luteo- lytic activity,
i.e. they are are useful as abortive. agents as shown by Table I, fron
which it results that the presence in: [err ‘of a fluorine atom naln al

the luteolytic-10 - activity unchanged and, at the sane tine, r
t he \s—gntracturl Ng activity in theseskGy uterine rruscl es, so allogying
' d| SSOCT at T oI between Lne oW act TVt res —whtHe—the—com -potnas—et fornul a

(1), wher fric carp MSg to “9“0!%%" rﬁcvemtsraﬂlﬂam@)@lﬁ pigd, and [err]is

" hydroxy, ¥ °des ﬁfﬁ, t%ﬁ@ Yt”PM“@%WQﬁFé“‘I‘EP R%ic and

s anti -ul cer aﬁ&m&eﬂye&e h%huaéﬂfhdahﬁonT&ttb&uial(mf)fmeWk Glhalofen” €SUl ts that the
3presénce may peprepired saubi umunmeplabphmafbﬁarbamonlomaﬁmme(sclmehmt i -ul ser

':;:-.‘ acti wi Ly ﬁ‘% Togea. iag defined; abovs,wﬂnmleﬂlevaleut of@duces 15 the
" capactit o %‘%&
pi

ldi%-mdoig i eergl PP gui nea- pi gs and

ofl" theO { cformula %tA:OE in Rats (*)
Conp@unds —CH=CX—, accordmRmtthubmmsethods, ottt icsmpounds whaiamrthd yasgenunbenoof rats)

[err] a;c;g1 hnl::;d to ‘the carbon. atom 1? the 13-pogition a:Ld the halogen atom(Jinked to the
) on g ¢ 14-pesition (prosta; umbering) are in the frams-position
118,19, 20 ﬁéebxﬂ&ﬁ nj’zs isvirdrs) dnd mpounds ¢n said atoms are in the czs-posmon7/ 10 [ err]

18, 19, 20- {geomiefic dsiscaiéi) &b G ic trans-isomers are obtained in a far®/ 12
- 16(95R) - f hashﬂmermtag (92,3:495%9, Pfille telrei gmneuiﬂma}unim fagexgblained inl®) 459 15,

10/ 10 13, ﬂ“ﬂ rr 19, 20-trinor-17-cycl ohexyl - 3.29

10/ 10 13, 14-di- %ﬁr"@"i‘%’(”g]sé@ uoro-[err] - . In this and
the subsequent antlfertl lity ex rinments, all the conpounds are

= adni ni st ered subcut aneously at £aydose of 2 ng/kg b.w. (0.2 m /100 g b.w.)
‘to female rats on the 10th day Heoxegnancy after |nspect|on of the uterus,
and inplanted fetuses are coun cQf,. Jyﬁ ame day. Aninmals are killed on

t he 21szt day of pregnancy and "ﬁaﬁa g of any fetal debris is counted
as. no abortion. TABLE 1.1 Potency e} IIeum Uterus  Anti-ulcer Number
of - aborti Gﬁrsbew}p@mmedfromthegeomemeasqsomersgtffomhs -~ - act | vity
/ Nunber. of Rats [err]
0/10 18,19, 20-trinor-17- cyclo _
0/ 1ROPCGE2 18, 19, 20-tri nor - 17- CyK th- .11 055 - . 2020

10/ 12 16(S, R)-fluoro-[err] 'é&ﬂ’n

11 The conpounds of formla ( )1‘?' - bE ni st er ed oraI I Y, parenteral | Y,
or by in- travenous oOf intrauteri ne (extra-ami.otic or intra-am notic)

injecti onln ton: et e is@sersw tﬁmtawfmsmrl@he exanpl e, they
can be -adifR cé‘i?g{’g‘éig %& bl gg LB sot oni ¢ sal i ne
~ sol ution as‘om Gnd' 8é Bis-Bem. tes lwr m@g [err] of

mam?Al _bogse ;;Eeﬂnmlgm,lt e. . N o slocp ﬁ&}';l 25

The inven é‘i c&ﬁ%@-callay ¢ aljoprepate e-conposi ti on
conpri si né)' d0° wRlacto ?W ﬂ?w"%"t‘“‘a"\/et erinarily or pharmaceutically
accept abl e salt there- of ,” and "a. phgr naceut:i caI_I y or “vet er| narity-

. accept abl e carr| er or d| I uent t her e%_r . The

1

|- 0.27 0.75 0. 40

. wherem X is bromme, chiorine or jodine. The dehydrohalogenauon may be carried out o
30 in an aprotic solvent preferably selected from dimethyl sulphoxide, dimeéthylformamide 30
and hexamethylphosphoramide by treatment with a base preferably selected from potas-
sium tert. butylomde, an alkali metal amide and the anion CH,,—SO-—CH =,

The invention includes compounds of formula (XVI)

@M.*\_/F\/\m -
_ -|| Y —g— '."&'Z)n‘h' |
- nr‘ngs -

35 wherem Y is hydroxy or 2’ known ptotectlng group bound to the rmg by an ethereal 35
.. oxygen atom, one of R,” and R,” is a known protecting group bound to the chain by an
’ethereal ‘oxygen atom and the other is hydrogen, one of R, and R, is hydrogen and the
~ “other-is hydroxy or carboxylic acyloxy or R, and Rz, taken togetber, form an oxo group, .
and R, R, R;, A, n are as deﬁned above,



conpositions nmay be prepared by conventional nethods and can be, for
exanple, in the 10 formof tablets, capsules, pills, suppositories or
bougies or in liquid form e g. solutions, 10 suspensions or emul sions.

Exanpl es -of &ubstances which can serve as carriers or diluents are water,
gelatin, - se, starches, magnesium stearate, talc, vegetable oil, benzyl
al co- hol cholesterol. The invention further provides a nmefhod for the
t reat nentf pf a war m bl ooded non- 15 human ani mal whi ch compri.ses

admi ni steringig hereto a corrpound of the ﬂ,@sm’la I or a 15 phar maceutr ekt vy
or veterinarfty- accent.a _ J : j;.sed by
the foll ow ng exanpl ed biF, DIVF,

DI BA, HWPA, [err] po

prd%ﬁglilﬂfnr &hgdﬂrgapge; ; ahlem -ay |1s
1, 4- di oxan- 2-yl ,
for mam de, . dis sob- eytical

: ranﬁQ!Iharng AdRoIpEl
di ethyl ether 20 ; SR ':__%8 'st&ﬁﬁglu bed aJ |

optical rotations NES Ridlg] BE theflaktode adk ' by ﬂ‘dﬂul,lftms of’\

rel evant compound. wﬁchaiﬁpdsﬂtsjshat,&esmtshpwsn Gia ot)ﬁ ﬂnor@Q@to

di spersion i #0-mi neschyityolifhanged, and) ay e, sauces gmm ‘?ﬁg‘f‘cﬁogen and
with exclusion of SR e qk RO o pJ/Eall R,y dr ogen -
evol ves. After coo dfosy, afd i i 'hﬁeﬁ&v@-m-'f&ﬂ&mﬁemwblyﬁmdmhﬂoeyMwws;-
phosphoni um br oni de sh@vna:ddhhie Hy from Iwblcfmtxmhsmt !he queéd(?uhﬁcw uoine afog 5| |

di ssol ved, wityh f olpevesche. sati-ujcerpeity. @ | hﬁ Lt ai ni o
the tenperature atthﬁrgfﬁtm u%ﬁ%?fﬁ’g'h& o%tsr : COO|I T thtr s.1's added a
solution in 5 m (ff anhydr ous. DVBO 30 ~of-. 1.2 of 2 = {Terr]

hydroxy -[err] - (THP-oxy) -[err]- [(39) TéBLF'FHP- oxy) 30 4( RS)
- fluoro - S-M;E,.uhw\y. ~tr-ams—=—pentEenyt [err] - cyclopentyl;

et hanal [err] m acetal . The nixtu ectér&ynarﬁdred f orbdktibroinrRits ¢hen d| uted -
with 30 m of er andoxﬂmﬁrrdact ed re)dmﬂtﬂuf (1‘6uf¥h°h‘tf§bW‘?‘ﬁ/‘5‘mh‘l‘ bt h) :

wi th diethyl ethpe—te—+erpve—the—t+t—phenytghosphime oxide Tormed. The B
conbi ned et hereal. I%Etracts are re-extracted wijth 35 . o/ 5N NaOH (5. o
times with 5 ni) !

1t hen di scarded. |The conbijned aqueous-al katine-* -85
extracts are aci drlﬂrledoﬂmowH-WCIQlwltJ\' 2N-Zul pﬁurl c acid aftd extract ed M t h
di et hyl. et her- pehtP4¥e< 1: 1 v/v. Theselorganic extracts are conbi ned, waghed
until neutrals. drI1 qggygrnm[ﬁrcr]]oheaﬂd evapgy at&d to drynesgi2 yielding 1}3 g
of 7 - {[err] - §rsmssnuo L (THP)Y - oxy) <[ [err] - [(3S) - 3:- (THT :
oxy) - 4(R'S). Iuoro - 5 - cyclohe ylI'- 40 . { - trans -- 1 - pentenyl] --
[err] - .cycl open yilgh19; 20-5unor-tvr-<$/crohdxﬂptenmﬁ9 acip [18 19, 219710 trinor- 4Q 17

- cycl ohexyl '-.-1;(1R,15')11-deﬂw4!iw?65z«[err]-—- 11;-15 -bj s~ FTHP - et-her] . By the|sane
procedure 1 f ong t r, . odi vi [ oS—quoro m:blGR—quoro
i sonersas wel | 15%%21‘1 ﬁﬁ’%%a’?é&%%"?lor | ovmﬁ%l% al Hehydes:: 2' ([err] -hydroxy--
[err]- (THP-oxy) fﬂrﬁfoFl']GF—zx[(BS) -3-(HP - oxy)- 4(R.S) -~ .. flfuor.o
-5 - cyclopenty —tTans . I --pentenyl] TerrT -cyclopenty]} = et hanol -

[err]- < 45 hem aced ain; th12and{rilesub]sequed1§rfm ty-ext’eeme tsral ¢Hlmmp°m%§{)}re err] -

[(3S) -3 (THP - oxy dminds tered Sl@fzq‘ti]l;%?h]’s ose'i? '?!?r ms ecg)orzx of%ﬁ terus
pentenyl] - [err] el y ﬁ e1(,,pr 50

2 - {[err] - hydrox y jof pr andQ:Ké’ res‘en e f'& y fetaiﬁe%ﬁ} is coanted THP - oxy)
- 4,4 - difluoro- ﬂ,éaborgy,p |'oh exy - trans -. pentenyl] [err].

cytl opentyl) ethanal-. ‘heni‘acet'al; “one .obt ai ns the fol | owi ng corrpounds
18,19,20 - trinor - 17 --cycl ohexyl 16(I$)BLE i) uoro [err] 11,15~ bis -
-THP - ether; 18 19 20 - trinor L7 spyel-ahexyH-T- 1G(R) —fttoro— err]
11,15 - bi s -THP{- ether; 55 = 18, ’199gtgncy gefibndr - 17 {"cycl opentyl |-
16(R S) .- fluoro|- [err] 11,15 - bi 9 pteud HP- Utelt®, tMFulcei.éﬁ\hﬂxﬁerZ@aborﬁd‘msmor -
17 - cyel opentyl - 16, ddtpoundi |- uor o+ | eref Ratd 1, 19 -actiig’ | TMNPmbepehRats |
18,19,20 - trinot—1% "“,”"'"‘"““’}" C,.l'_G-__ diflu\.ru —tenri—t 15— Dis -
THP - ether. 60 | pg | I T A Exanl e 2.§% To a
solution of the 4I|(Fé prepared as deccr_r'be:i in Exarrple 1, start&/rllg--vm-tr_

18,19, 20-tnnor-17-cyclohexyl- 0.27. _ 0 75 ' : 0 40
18,19, 20-tnnor-17-cyclohexyl- - f-j_nj‘;_r; 1 ;_'0_.:55: _‘_'1_'._%0 o

16(S R) fluoro PGE




612 ng of NaH (80% di spersion in mneral oil) and 4.52 g of

tri phenyl - (4-carboxy- 12

1, 493, 557 butyl)-phosphonium brom de, in 25 m of anhydrous DMSO i s added a
solution of 934 ng of 2 - ([err] - hydroxy - (3 -THP-oxy) - [err] - [2 -
bromo - (3S) - 3- (THP - oxy) - 4(RS) - fluoro - trans - 1 - nonenyl]
[err] - cyclopentyl) - ethanal [err]- hem acetal in 8 m of DVBO

m xture is kepf at, roomtenperature for 10 hours, 5 then dilu W t h
30 rd_jof water and.extracted wi tiagglsset hyl ether to renove the fii- 5
phenytphosphine OXI de. _The.conor ned [ nereal onases are re-exitracted with

+ 0. 5N NaOH %ﬁ (Do ot1 or no Jé’B‘Eﬁeb YK alubi{;l?‘b phases are
aci dified ﬁo ﬁm fq?g,ﬁ[&ry e 1:1 v/v. These
or gani ¢ ek acd &ermrﬁotam:rsahnebcblm at mai?ateed olonkd 10, pﬁ!&ablaloomntdn sat ur at ed

& aquebdus am@ﬂ!ﬁptmmulﬁzﬁdn mrmusn dried 10 . over SOdI um sl phate and

evapgr at e ) epl o °'M’sm 10 hydro -
g l&{?g:g:ﬁﬁ; tﬁi%ﬁ%ﬁ erm:kg’%?'pﬁ%z;ﬂé‘l ilcce Theet her. Exanple

16(RQ)¥ -
3. To a smbm;iomum ﬁlfiylﬂ:}ﬁepg'e&)f:y itk ethodsl‘ahd‘lﬁﬁbe, fo‘:zxmnple ﬁkhahexyl - 16(R'S)

- f1'Qor o- fgtmyof yabless, lﬂsssuppwesorémwmnh@@ﬂwn@ﬁ% gmgne | 49added 10
m of a 0SZRRE or ému ‘°$%E %fa b o e 2@'% ::?’fl;fgfhe mxture is
refl uxed. RiiQhd E"g‘ﬂ&s e excess ‘ace oné |s eva under .-vacuum

and the aqueThsing Efurtlﬂr;ﬁwﬁdeaﬁh&ﬂ)d\/fbrttﬁhtémﬁid[t)ofaﬁirhaﬂoode'ﬂhm-or gani c extracts
ar e Bonbi fheiban apmsh e@cmbﬂwsm%:gﬁnmm ewmmdat'eelfoam\blorm um 48l phat e

sol ution, P l%’ ngeeﬁfqu hr omat 0o- graphed

on aci d- vquﬁe @x DIABO: ' 'QE' yl ene
chl or| de edtdal;yk!roﬂﬂan-z-yl,ladniaauefl &x&tmvﬁﬂghoﬁda gturaivdiofﬁﬂﬂdb? - pure 18, 19, 20 -

Jtrindr des |di _dEa_,l}eEEE. hyleps hP ?Sxanyl et her may
be deet. he a%ﬂ;“@q ?h’% %F‘ " Bh in anhydrous
y SU

- DMBO of . 1 |me, potassm,tert but- 25 OXIde S
added to a soI utlon of 3. 46 (ﬂxa:hplephenyl - (4 - car box but

phosphoni TP e;mfdezzi)ao el %ut 1
Wi t *’const: Aﬁ “"’1% °’@‘;§§‘E§% rk r?g sol uti on
of the -_yl ,pmacgnaue Qhikkte o e d'wnfx[e”] - hydr oxy

- 3a - tton ob(g@ukre{imﬂlm n of t[mthde, biaintlﬁimg pera(uBI a@m—lﬁﬁy) - 4,4 -
di fl oro bY eans. p ghis is 3dd of|a9pydro enty%_ 30
et harial Igﬁ.ﬁ)gﬁ ‘:%id -la- Bl,iﬁ 3 HF.
30 The m a&talq-hshﬁﬂ £ 4Iﬂ§y§ 3¢t' a m- of water

and t he: aqxtaaed;rep&aaélp (1&;nmestwim<5tmchamh)t dmld:hehyhymerem hewove e nermve t he

tripl _eﬂﬂﬂ@ﬂn gthegogh XEFRQESSATe, FooXiTRCE ’acteqasvmlhOSN
Na ; Bt K e R R Jcombifed,
acidified eﬁ,@;- hia ‘yp, .5 4 REbiféd edunnlnbM et hyl -

et her: pentomeNals(!., vﬁd\/e\raMGto melémg riacg ‘of apesmm Bmtil neutral with
35 s‘%t urat('e'"éfP rn‘?ﬁﬁl W e &HB ?glgg?‘flﬁ‘e’ﬂ ynes to give
700 g bf ;’g r m,_ npgé E‘r"“"‘m‘ @jg Prif8Fo - 13, 14-

di dehydro - r - Bne-stakd Wth theﬂﬂlh&[all xemhmumﬂmoprocedure of
Exanpl e ZIWmemmmquﬂwsdmdme f ol |.owi- ng - al dehydes

ei thgy as % “31‘5%3'531'!-1 %W)tﬂ@_é Vhids- G oenﬁlethdagfi‘?hatlv

40 2- {[errmmc jlh)%cll ] P b‘f‘ SR S) B i oxy = 4(RS) -

fluoro - tzr. B = hyHroxy-Oﬁ-E(ﬂ’HP] oxy)[-epr-]f(aé)cycl(menwb)4,4 a@ififvaaal [err] -
hem acet al ; 2 cyclopeatyt ] trans ¢/} -hpeavenyly- 1o -[c cpfntsd}-[@molb'r-dmacetag(S) - hydroxy -

~4(R) fly . o-CYCl agentyl) -
et ha?gal [err? é‘éﬁ 3m§(L‘JIMJ££¥d,yi] Efév)clorg;ent(y:?}ﬁI,ﬁ ’4 dlg gb - 4(9) -

fI uoro - Iomﬁlsthefollowmgcom jounds: - ¢ -~ +45 2 - ([err]
d| hydr o>§§19:20[ ~etFinoy - 17{@61011&#)110!\@5) @(03)- P-Gﬂay(blhléx?& TzHP4~ethﬂd| fI uoro - trans

- cte T F_}7"{§§£§*’ % of 15-bisy [THP - I@%ﬁﬁ’acet ;2 -
) -6y Tk N ;
{[e f . ‘[7 éifl&% ). : s 1§- bls y - 4R > fluoro
- trans- 18,19,20 tnnor- 17 - cyclopentyl- 16,16 - dnuoro PGqu 1 15 bis ‘THP-
o “ether;
18,19,20 trinor - 17°- cyclohexyl 16 16 dlﬁuoro PGF,, 11 15 b1s THP ether .
- 60. | : Exam le 2.0 60

To a solutmn of t.he ylide - prepared as descnbed in Example 1 stamng with
612 mg of NaH (80% dmpetsxon in mmeral ml) and 4. 52 g of tnphenyl—(4-carboxy—



1 - nonenyl] - [e
{[err] - dihydr

rr] - cyclopentyl} - ethanal [err] - hem acetal; 50 2
oxy - [err] - [2-bronp - 3(S). - hydroxy - 4(S) - fluoro -

et hanalr[err] - h
2 - {[err]-, thyd

di fl uoro- & -
hem acet @ 55
hydroxy - ~4(R S)

4(R) 50 nethyl - trans - 1 - nonenyl] - [err] - cyclopentyl) -
em acetal and its 4(S) - methyl - 4(R) - fluoro - isoner;
roxy - [err]- [2 - bronmo - 3(S) - hydroxy .- 4,4 -
1- nonenyl] - [err] - cyclopentyl} - ethanal y - '
2 - {[err] - dihydroxy - [err] - [2 - Bbrong - 3(8) -
- fluoro - trans- 55 1 --decenyl] - [err] - cyclopentyl)
U2 - ILprr]l'w?i{f ?'l\ldr)c/ulL IEPU% = l)?/ = erll‘ !a\%J%

- ethanal [ed
3(S) - hydr.oxy. -
cycl opentyl} - et

Sufhl)- hdsbﬂ&amrlﬁomldé ruﬁﬂssml oflanhfh?&u@ B0 1 1. " dada"d ‘sohution of
rsamai:g o2 121 -] {See h@drbxy al THP --oxy)[-€28 ] [2 - Blrmh%dr(mgy- 3-[err] -

[2 - brono ;- 3 (S)(T-Hl‘n}&!v Jox4(R.S) 4 (fighro - Wudr@omﬂl-lq:wﬂ@en _ 'r pentyl
-t _ t mlofﬁl}% is | ,
60 rani 493 gen ({ﬁg‘aﬁuted F Ber m:«:teﬁﬁé hyl Eg “¥etmof E)"S 5

di hydroxy - [err]
cycl o- pentyl -t
hem acet al ; {
4(RS) - quoro -
cycl opentyl } - et
4(S)-fluoto and 4
{[err] - dihydrox
5- cyclo- hexyl

[err] - hemi acet alacetdhe is v &amﬁaxmd

hydroxy - 4(RS)

cycl opentyl } -- et
- [err] - [299 Dbr oldtiate

trans - 1 - pente
{[err]. - dihydrox
quoro - 4- (4 -
- ethanal” [err]-
[2 - brono- 3(8)
trans - 1 - pente
{[err] - dlhﬁarox
4 - (3 - trifluor
- ethanal y- heni
ei ther as the 11,
ethers: 13,149 -.d
1(S) --methyl - 1
met hyl lsoner
[err];

16, 16 - 'diflddro

i somer; 13,14 - d
13,14 -.dlde dro
30 13,14 - ehy
trinor - 17 - ¢cyc
18,19,20. .- trinor
- [err]; 18,19, 20
di dehydro - f%rr]
- fluoro -isoners;

cycl ohexyl - 16;1
trinor - 17 --phe

- 16(R), 20 - dl: ity “f‘;ﬁ‘ i g“"ﬁlis :"iﬁé@‘:"“ §‘° %32?

W zoyll 3y e

hosphme oxide. -The ‘combinied " ethereal . phases are re- .
Naqy tﬁ)combmﬁdqw alkalﬁe Phases dnefal:xdiﬁerdao pH5 - «f e

réaﬁqud.extg_act gnh éxppyyl ether:ie; (11 b ) v/g

[ WRSh § Mporasﬁ' tr ': a e ylgﬁmp ﬁgﬁgy dr OXYIO'
e Veoro - 20 A eshyl - GF,.pﬁrltse'Mé

hanal - [err] - hem acet al : . and the |nd| VI dual
(R) - fluoro_lso Examle3

RN

yEqF Fﬁ ‘_“m‘ r 17@?8@; fI uora -

eﬂ}{u\jj he-exgsshanal 15
.'__i{s_Zexuacbd mth)

soluu .of oﬁﬁﬂ 3

emeeah rgansL eﬂamh -
. ful lutio f‘“tx h d
sf}v b%ﬁmonﬁ% d'e-eﬂ? y rOXy

e , f B
nyI] - err] cIopentyI} ethanal y - hem acet al ; 2_
yfuorof- @K k.3 -[uI% B riohd s lﬂﬁ}f- G~4ﬁshydroxy _ 4(RS) -

fI he © - trans pent en - Ia - cyclo enf | }-
ﬁ‘g‘g’@@g &m"“ﬁ"é’y ﬁ“lé’rpf‘]"é‘/’“ di hydroxyy-- [grr]y }

- hydroxy - 4(RS) - flmﬁ 4.4 (3 - 15 chlorophenyl)

nyl ]Asolutmm ot 115@¢fhasldyisu imed lpeassions egrectiug- 2 - -
yoxlde ma%&mgﬁri, l (4nf 'gx t{l) phoniums |. uor%ﬁ

é‘%{r t ofthegﬁx AehidH i m nC’r;opentyl}
aetmg. of 20- (Sa - “Lf(omxn ﬁ;grrpzpm B 8ot 8y-ned

PIOXbiogy)-- 4H-+Fd1ﬂuoet He-r phenyl - tp@s + hepenmlll ll,a]:&yclomntss}-- DI OX - .

|°8§'I‘.Fkﬂrlﬁml“°"fi% 1 of a1 Udr'e SO:THFa4, - di de
%&us ph gF\‘ ')eth W éﬁ%‘ tnpht:iL

The ethered] extfacts are re-ex&&te&‘th ode&bmmmen Thdaq 18-LIOT (
ous alkaline phases are combmed, acidified to pH 4.9 Syith 3N1H,SO, dmct:ie:trgqghdo -

wx@@xcthylrﬁgqq Wil £ uotd

1
luoero -20- mnet - erzF] e

Ibﬁbe oKG. ether16
- Im ( from the followmg :
‘%g tivesj g 19, 20 49 -

*S—
Iop dmi%fggo g w'd ro = af'err]
2- {Bxsa gdrexp 6 128\ I[z~ bi:(ﬁ;ol&(S) dh}fdl'diy) &(R). -JﬁmM 4(sp|| dehydro
- 53 mf;;nsl-“&) eﬂ%sgum pemyl}LG(tRns)hhemiam@nd 83,14 -
AR5 Ginirory - 25 - ?m%ﬁ“@%d@% O ail 4300 £ 16t%)
: ? la - cyclopentyl} ethanal vy - r1.nor- -
& - (3@5 di dooxy - 28 121- broldo) dmcm)dmsmmxy[q(x,.n ﬂ;ﬁ:;olgraRQ

sdehydra:--[er o
.,%romo 3;( ) - hy&?o!gg < ef?? ﬂuoro (IE)] .50
methl trans 1 - nonenyl]. - .1« - cyclopentyl} - ethanal 'y - hetmaceml and 1ts-_ :

4(S) methyl 4(R) - fluoro - isomer;.

' 2 - {3¢;5a - dihydroxy - 28 - [2 - bromo - 3(S) hydroxy 4,4 - dlﬂuoro trans 1- .

55,

nonenyl] - la - cyclopentyl} - ethanal y - hemiacetal; E -
2- {3a,5a :dihydroxy - 28 - [2 - bromp = 3(S) - hydroxy 4(R,S) - ﬂuoro trans-- _ 55 -
1 - decenyl] - 1« - cyclopentyl} ethanal v - hemiacetal; '

2 {3a,5a - dihydroxy - 28 - [2 - bromo - 3(S). -, hydroxy - 44 dlﬂuoro trans 1-'

decenyl] - la - cyclopentyl} -ethanal -y - hemiacetal;:

" 2- {3a,5« - dihydroxy - 28.- [2 - bromo - 3(S) - hydroxy 4(8).- ﬂuoro 5 cycla—';

‘pentyl - trans - 1 -pentenyl] - 1a - cyclopentyl} - ethanal y - herniacetal; 60

Y J



18, 19, 20

[err]; 18,

13,14 - d
40 18, 19,

di-dehydro
trifluoro

foll Owé.

- trinor - 17 - phenyl - 16,16 - difluoro - 13,14.- didehydro -

i dehydro- 40 [err];

19,20 - trinor - 16(RS) - fluoro - 17 - (4 - fluorophenyl) -

20 - trinor - 16(RS) - flugkg
--[err]; 18,19,20 - trinor ="

1. - chl orophenyl)
16(R™S) - fluoro - 16 - (3

nmet hyl phenyl) - di - 13; 14- dehydro - [err]; 45 V\/m'
then deetherified by the procedure described in Exanple 3 to give

45 ing free hydroxy aci ds493,39, 14 - didehydro 16(R S) 13

Jerr]; .1
16(50 - f
di fluoro
[err] 13,
“and |?s 1
- f|u0LO
fl uore

di dehydro
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.- 17 - cy

s[err];

trinor -.
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60 1¥ 19,
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15 ture
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18@91

trrfiyoro t
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- 13,14 -

re
e
fluoro -

321434 5¢ I 1663 .- I6(R)_ - 1togoro —ferr] and its
Iuorlﬁmyﬂ,ﬁﬁig) wm °g§€5 . than;'i“ I%;ggcmpl Fhydro - 16, 16 -
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- [err]
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RY34.50 - 13,14 - di dehydro 16( R,
- Emﬁéﬁyl RO P h% dgﬂueré@dmlo- 16(RS) -
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ch Oreﬁmawcmf %
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2 1
22 ﬂsE'k dxh%og@;ﬁé i- X’?qu ﬁ e DR 1 etieedi) -
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Pl g mif ki Sh
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18, 19, 20
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?@f ha'?f’@. iotpe s pheags, 19,180 - 11 nor
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MRﬁkhﬁmmoH@(? 13, 115 -
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-ﬂi&’lﬂbﬁ ﬂm 'ﬁegor%tﬁﬁ‘lgﬁﬁﬁ s %’ufg {1 d'f%gh%‘?ffsczi’gaitéﬁgri nozrfs- 15196(25 S )

UE(RGS) ~ fidofo - PGI,; - chlorophenyl) 13,14 - di
dehyglqro, -ig$) mg@l(ﬂlﬁ(@) - fubth 4 BGB,,-and Grs- 16(8 fluoro-

6,16eq1?;?iiu PGEI de' hydro - ‘[err] Exnple 5.

13,14 uuashydmmé(s) -eflubr- 16(R)]. Q0 yPCRGIN@nd s qe@ed to
Jg,g 55(15'13 lmeradded This i's maintained a

n tl Sdld @ »“ ‘.':-

Bﬂueﬂfd&y&[} ['PGIG -

tlﬁémmrmdmercy ml lS'
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Vil t %m 1° @od?’»lﬂn &dehyds PGB @rd on. 3
SL8[IB,RO ey m&'?mm ‘M& 13 e h%; Q‘ﬁy&{o g5 é‘s evapor
P

10 to
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[err]

e or ganl Cc
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Flsﬂomng’éﬂlﬂéd drﬂnor6913;14 cﬂd -PGF,acet one and

he m x-
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The conbi ned

‘organi c e s‘“&?’e ?%m -Llﬁatlﬂdlﬂm-rlsﬂm dldem&oarrd;myapor ated to dryness.
The4be5|due pH@Hmonlab“d'Wﬁ§ﬁ@ﬁﬂérﬂ%bh'§@ﬂwéﬁd eluted with
nethylenelﬁhbmurdﬁmﬁl Caluah e 170 (1 V& okendl) 29 % 20 - ®rinor - 17
- cycl ohe PGF&B(R S) ﬁ?luoro - [érr 093 ?) Eﬁ (Et OH) . Using
_the above]éﬁ iaﬂﬂﬂ%glﬁw(ﬁ Guﬁpmmﬁﬂﬂwpnﬁpamed&as described in
Exanples 1, ’2 in the form of the 11, 15-bi s-ethers,. after oxidation

~

Wit H5J onesvhtcaangem d&&dnﬁubﬁmey@&uuxdw&ﬂwmfm&ﬂﬁémg{vb&e foﬁJml owi ngs[err]
deri vat i véi? hydroy acidssedl:
14 - didehydro - 16(R,S) - fluoro - PGF,.,

50

55

'.13,14 didehydro - 16(8) - methyl - 16(R) - ﬂuoro PGF;, and its 16(S) ﬁuoro-

16(R) - methyl isoiner;

13,14 - didehydro - 16,16.- difiuoro - PGF,; I 50

13,14 - didehydro - 16,16 - difluoro - 20 - methyl PGF,,;

'._. 13 14 - didehydro - 16(S). - fluoro - 16(R), 20 dlmethyl PGFz,. anri'im 16(R)-

fluoro - 16(S) - meityl isomer; -
_13 14 - dideh ydro - 16(R,S). - ﬂuoro 20 - methyl PGF,.,

13,14 - didehydro - 16(R’S) - fuorg - 20 cthyl- BGF,.1~ - s

_13 14 - didehydro - 16,16 - difluoro - 20 - ethyl - PGF,; S
18,19,20 - trinor - 17 - cyclopentyl - 16(S)).- fluoro - 13,14 - dxdeh ydro - PGF;.,, '

18 1920 trinor - 17 - cyclopentyl - 16,16 - difluoro - 13 14 - dldeh ydro - PGF,;’

60 - .

18, 19,20 trinor - 17 - cyclohexyl - 16(R,S) - fluoro - 13 14 - dldeh dro - PGF;. and
the individual 16(S) - fluoro’ and 16(R) - fluoro isomers; = 60

-18,19,20 - trinor - 17 - cyclohexyl - 16,16 - difluoro - 13,14 - didehydro - PGF,,,

18 19 20 - trinor - 17 - phenyl - 16(R,S,) fluoro - 13,14 - d1dehydro PGqu,



25 18,19,20 - trinor - 17 - cyclopentyl - 16(RS) - fluoro - [err];
25 18,19,20 - trinor - 17 - cyclopentyl - 16,16 - difluoro - [err];
18,19,20 .- trinor - 17 - cyclohexyl - 16(R.S) - fluoro. - [err] and the
i ndi vidual 16(S) and 16(R) isoners; 18,19,20 - trinor - 17 - cycl ohexyl -
16,16 - difluoro - [err]; 30 13, 14-di dehydro-16(R, S)-fluoro-[err];
[err] (- ; - ) 30 13,.14 - didehydro - ,16(S) -

met hyl - - fluoro - [err] and its 16(R) - nethyl~ 16(8) = fluoro - .
i somer; 13,14 .- didehydro - 16, 16 - dlfluoro - [err]; 13,14 - didehydr v
16(R'S) - fluwaro - 20 - nethyl - Terr]; W37 13 14" dide

fluoro - 16(R, 2 yipe TN i O R Yy
- fluqro isoner; %319% n&gg{, 11‘6( ﬁgng,llﬂul?}ggl@ -(°4~d-| ﬂd%phenyl) 203,14 -nétlf-h;}p/qro- [err]

13, 14 - dldehydro--. . - qu 20 - 3
di dehydro - 16, 16 181 gg%r ere_%- 16(B@) - ﬂg?rﬁy|17 (‘Eerérqmp a1 - ]13,141 @%@50 o
trinor - 17 2 cyclﬁq o B ﬁgﬁ)ﬂuomfl uor@ -md‘ﬁgoﬁ&hylptﬂﬂy@ehlﬁﬂﬂ-gd!de-[err] -

40 18,19,20 - tri no’r GF,gy opentyl 6 16 - d|f| vor-o - 13, 14 L SN
di dehydro - [err]; 18 20 - trinor - . - k quoro-
13,14 - di dehy dro “d'a{)?&i O.ﬁlife@ 111 @Wo@ }g _B:)‘
16(R) - f | uor ol “s nplgls;s mhex-yz"CfoﬂiBnﬁﬁnes,
di fluoro - 13, 14 mgmﬁ @7@ ashedrepeatm: @Q@rated fquepps gmmo-] 7 .
phenyl - 16(R S) -mﬁmwmunmnammmxam@e gt %dgﬁgr‘g@=“ﬂg
trinor - 17. - phe te_anq_ ? C 0 pl'n uct 13 d ;ﬁtlﬁn .
g {hs mo “soditm i’ Sorton. 1 e
g¢|vicuum a8l 14 -

18,19,20 - tH nor 2 ' ed:tdtt 0010 bl h(e Aectone & bviporaghengs viciun
di dehydro- PGE2; 1fe hkeatd phask lekracted w1tliﬂ(eﬂiﬁ etherfmmombmedl@gmw egtracts are
chl or ophenyl) - 13wmmuilmga an thfYPF :'i'eeth iR
18,19,20 - trinor on - warcm [.,uj_= 47188 - bi -
THP - ether #h 8 %g?’z > 3 c?'d?h uxed h 80 it of -an aquequs 0. 25N
sol ution of oxal | c éﬁjﬁgftm’abﬁvehﬁdmre ﬂmsamngawlmmpwn@_ mpaphiaecibedd 55

vacuum and the resEshmpleekiZ d@nddlin tbiorn %nes |
conbi ned eth eal %" ‘Eﬁ?ﬂl‘ﬁ“ AR gy___ orga-%?g}ecflxgg%ous amoni ues

sul phat e, d an qéd obbniy 153 6 - dibdra--PGRI1Ie “i.s. chr omat ogr aphed
on aci d- vvashed sili nge%ac‘xtil lmechyn!pl%{eliyley@(llb‘l) h@;@a’rrePGEaeﬂﬂyﬁ‘ea’é@Y‘Q'{“E 80: 20
v/ v, vyielding 300 l@tS)lﬁdl‘E{R?dSOmef%rl il - p&HG! 0 - hexyl ---16(R, )
-fluoro- [err]. 60151920- mn‘:i‘;;_ S@pgé’ wor0 e @oHEt arting.wth 30
conpounds pr @& ar edlji}s‘ qiﬁy methy Z - S’GEL and ke 16(&) rmethriher  of
the free al cohols or mr(sy:mom; Di s- THP- et hers -or. 11, 15 bi-s- DI OX:='et her s,
one prepares the f®3,140\m gg» ik 3?%8%’}9 20;. B ‘jnor - 17 - cycl opentyl -
- 16(R8) - fJ u0r0}3 yd, y &l uomlié(mrzcr ettxle)PdEQhﬁd(Yds 16(Sh6( R, SP5 -
fluoro - [err315 S-Ekmethl 16(R) - ﬂuoro isomer; | - 1,493, 557 -

15 13,14 - dehydr013,141@(daﬁ)im~16,lwiimom PQ}fIP hYI =4 dehydro -216(S) -

met hyl - 16(R) - f I3ibkr-clidehyeo-1p(R.5) ﬂI‘ZF"' %I’(E“{S 16,716 - -di T uoero -

[err];-13,14 o di d%%%ﬁ‘m;f 6P bt ;Js%%ei 32 oronBtthdldehyElﬂr-:EI
zfnd

13, 14 - di'deffdr o 183850 hrinor £ 17106 Elopenti6(1RY6 - BBuoro i3yt Higéhydro
5 13,14 - di dehydr0819,206tﬁ:ﬁ;r 111+¢y|clglem 1(R.S) - rﬁyP“‘*

di dehydr o- 16(R S) - ual g SR fgro: ig?“iald, &b debygro - 16, 16
- difluoro - ié ggrm‘“ °1° {0]] 5 £oﬁ,r.|mpr d,;cg%’i’o- ;opent yl 45
16(RS) - fluo o - 1 de yﬁﬂeﬁyl 1§,m-r ﬂuopr 13,14 - did 5o tri-nor -
17 - cycl opentyl - ls,m,ébg trinati f 16(R$ - fuors: 179 dlﬂﬂ%‘m"&fy@ lérrd]‘dehd 0
18,1520 -trinor, - 16(R,S) ﬂuoro - 16 (3’ chlorophenyl) - 13,14 dldehydro- 5

§Q . PGE, Example 6...
. A solution .of 0.59 g of 18 419,20 - trinor - 17 - cyclohexyl 16(R,S) ﬂuoro;_
PGE; :11,15 - bis - THP - ether in 80 ‘'l of ‘acetoné is refluxed  with 50 mldo
" an aqueous 0. 35N solistion of oxalic acid for 6 hours. The acetone is evaporated u:teii s
55 - vacuum and. the residue extracted. repeatedly with dlethyl ether. The combined ‘ethi !
: extracts are washed with satutated aqueéous ammonium sulphate, dried and evaporatle _
to dryness. The residue is chroématographed on- acid-washed silica gel, eluted with cyclo-
hexane - ethyl acetate. 80:20. v/v, yleldmg 300 mg of 18 19 20 - tnnor 17 - cyclo-
o 16(R,S) - fluoro - PGA,. . . _
60 hmlesmg( tﬁ? above procedure and ' startmg w1th compOunds prepared as ‘outliped in 60
K Example 5, in the form either of the free alcohols or of the 11, 15-b1s-THP-ethers or
11,15 -bls-DIOX-ethers, one prepares the followmg compounds g A
18 19,20 - trinor - 17 - cyclopentyl - 16(R.S) - fluoro - PGA,, :
18 19,20 tnnor 17 - cyclohexyl - 16(R,S) - - fluoro - PGA;;

».



18,19,20 - trinor - 17 - cyclohexyl - 16(S) .- fluoro - 13,14 - didehydro
- [err] and is 16(R) isoner; 18,19,20 - trinor - 17 - cyclohexyl - 16,16 -
difluoro - 13,14 - didehydro - [err]; 18,19,20 - trinor - 17 - phenyl -
16(R,'S) - fluoro - 13,14 - didehydro - [err]; 15 18,19,20 - trinor -
.17 - phenyl - 16,16 - difluoro - 13,14 - didehydro - [err]. 1
7. To a solution of ,0.58 g of 18,19,20 - trinor 17 - cycl chexyl - (&B(RH
fluoro - [err] 41,16 - bis - THP - ether.-in 12 nl of HWA are added~474 ny
of Na-e[-gldlssolved in1m of wat ef 0. Iy S is stirred for 1 hour. Then 150 ny
of | 1- nixture stirred f8 -a further
*12 hours. 514rﬂdeh7ﬁr0wd6@ts)&rﬂﬂorarEGA20 added.'and the mixture is extracted
with dieth etﬁgm' Q‘éi’m-d’%ases are.wiashed with saturated
agqueous amir_ﬁpp tame _ 1 e,y ated.-to-dry-- ness to give 600 ng
*of 18519, 2@3,}4-tdideliydfo 16 ﬂudi(VCi(SQ “1 UBG!;Q - fluorO--- ferr] 41,15 -

bi's - THP 13,Ht-lidehydro- 16, ﬂuosaetzermetﬂﬂ PGA;; - - By this procedure,
start&:ﬁg \M}; hy‘_’P g» ?‘h “HGPeed in Exarrpl es.l, 2 25 and 3 and
usi ng.i nst gg 2@ b E nlﬂ om 13hﬁl %@l ound (for in-
stand@ net b 19,200dmde Bﬂkyklo -Cie,as’iu BioR OB 2 Bfdeh %ﬁ: ttane, 5

10- br onoded® reali?i py@pavle 16{1&) -niaioi‘by-l 1,3,let-rd;dlehydﬂau,tgdA2 aatyl or decyl
esters of tl et hers, .that. can.then be

deet herlflegi ,pri-pg %’rﬁf li’llﬁdl ?gédrﬁpéGf‘r’ee 30

hydr ¢xy - esnter)so ‘trinor < 17.: phenyl 1616 'dlﬁuom 13 14 - dldehydro-PGA 15 ;
30 Exanpl e 8. To a sol utlon of 0 g of 18,19,20 - trinor - 17- cycl ohexyl

- 16(R'S) - f err] 1 THP - ether n - opyl ester in 15
m of anhydsmise er n Sl tggfl f““tﬁ e ARs &!9 and 0.79 g of
«p- phenyl beNz@Hdlsamdm l'ﬂileaf WRaCThi 5snmd fort1IHGikE. TheX T 84 éf%- ont ai ned at

20- [ €9r] apipase israd@él angthd lelxuressotrutfpmmnﬁerwz Housy. 25fm1Gk Wytkr anBhre 20

azodi car bo¥ELE% @: mg{u"\ﬁ ‘scg]f]t’%%ﬁ d&ﬂu‘ﬁﬂ mﬂ@ma%veha@ five minute
cperi od. Af ey A iaiva ot RO ﬁﬁﬁlﬁ? f% £.2 f‘éﬂ,”é‘g‘ dBorated to
dryness anHGFatIGIQISE-Sbld-lH-éI)R . ’2 ?14_ E&P ﬁ%r washed with a
sat uf ted aq ﬁ% prestdyre; smmmeumiameanmaqd mrkﬂnpmu;az and2$evaporat ed

to drynessi® %ﬁ* etﬁ ﬂ%:? qsre hploalyl cympound (for #eetone and 18 n
of 0. 2N agshe

fl uxed forbngéihem, matm;heﬁ: ﬁﬁ%&“ﬁﬁauwmﬁ%ﬁg&r o he acetone,

ext r 3ttt ed WK esterdy |- "acet ate and, t he "or gani ¢c.'phase. i s. ‘evapor at ed3 o

h . dryness. The i fed. qn silica ge eluted first with
- cycl ohexaanE:tf §s§ué% erTEél%FZ% "P’n"{' °h¢"él. n):u_éﬁ?l; to give 0.5,
' d

aggspl - Y Rk '
g of -18, 19arQ@‘lded10§;lﬁrtnpl(ew1ﬂ BiM 049 g of p-phenyl id? feRL0 - [err] 9 - p

© phenyl b'éﬂ‘} lﬁmm Izo—é%f' Cend Stﬁ;redoﬂhlka @lunmfofttm 5of eﬁfylcorrp@fund in 10

- m of anhyﬁ’eg r?p d%m Tﬁ"‘aﬁ stieg- pot as- si um

- carbonat e adup hﬂsrﬁlﬂakﬁylleﬂmre XEa. oo % ! MWhutes. It is

ot hen neut rlmarbzw M\gatsehd/emﬁomta teu@ﬁmr m:dadsx fsda QS&ﬂ%f due partitioned
bet wik rr% 0 mnute qa??l!s fceacid sofirtion @!Egd‘iﬂl-CT h!aaaeusredr i ecdoand
evaporat e "ﬁ,oe %‘j eIV Rl ‘ges daphed on silica
gel . fi rstchﬁlnmbg-sbhw Bmsxliih%él Whted ERE Find ﬁﬁ&.& ﬁnfeﬁ,e,d};gﬁ) 50 et her - et hyl
acet at e- 1:théeny with - distiyl \ethe do lg;ve34§) gTof 018,19,20 -17t-r¢ya61fexy1-

“cycl ?ﬁhexylclg(m __ z ' i Thspgopte 5 - 53¢t Ao aqlsion ‘Off ihiss con"éound is

di ssol ved s G ; hj‘%ﬁ ﬁﬁy- SRt i e of potassium
carbonate mmhzcd,dmkolv&"h& evap&ﬁﬂddannatﬁ S § "m-%fﬁu{yhneq ter

evapgy at i Crh%‘?“t“h gi?iﬁewwcma 1945 drietind e@piraed ta leynesiapd tha resigieer , aci dified to

pH 475 and’EXey f’? Pﬁggg‘ar?i?%g?e mr_" rwah dietgl o @0 the
ester d is

or gani ¢ phaggs) Ex - 16(R'S) -
“fluoro - [Se? viv mixmﬂ:o. adagns ar@t‘a Qfbofbte a&a&hes 7 and 8,

‘starting Vi Aﬁgedm@mnbédlelsolveﬁx eds, 2, 3, or 4 the
fol D ng & %ﬁf ! -%%féo“%ﬁ‘?‘_ ye. Aftef °fts al 551 esters:
60 18, 19, aﬂom pGF,Jﬁ inkd - € c ope oL ( exylf'I "8)' [err];

18, 19, 20 -‘ t Ulsingy the -progedures- FyEXhmi@ (Tt all 8; stalﬁ;gjsﬁth coxd]bofﬂldd@fe@ared &serrj; 18, 19, 20 -
trin or - 17 aslbe‘élzisc&xsé%ﬁ%ﬂ. 2,-3, a6y qhg’ollowujg qgwpaynds afecprophred s free acxds :
- 18,19,20 --trinor - 17 - cyclopentyl 16(R,S) - fluoro'- PGFap, %
18, 19 20 - trinor'- 17 - - cyclopentyl - 16,16 - difluoro - PGF,p;
18 19 20 - trinior - 17 - cyclohexyl - 16(R,S) fluoro - PGF,B, o



16 1,493,557 18,19,20 - trinor - 17
- cycl ohexyl - 16,16 - difluoro - [err]; 13,14 - didehydro - 16(RS) -
fluoro - Jerr]; 13,14 - didehydro - 16(S) - nmethyl - 16(R) - fluoro - [err]

and its 16( R) - nethyl - 16(S) - fluoro isomer; 5 13, 14 - di dehydro -
16,16 - @dwfluoro - [err]; ' 513,14 - -
di dehyd(s®) 16(RS) - fluoro -20- net hyI - [erfr]; 13,14 - di dehydro - 16(8)-
- fluoro™=""16(R), 20 - dimethyl - [err] and its 16(S)- mathyl 16(R)

fluoro isonerng 13,14 - di dehydro - 16, 1G,493,8h7f | uoro - 20 - et hyI - [emr-]/
10 13, )_ —f1TUuoro -20-_etnyl. - [err],;, .

10 13, 14 - di dehyd8,l9,20 1:@10:1617- uoml fﬁgj’%@“%t"ﬁ*ﬂﬂ’- [err]; 18,19,20 -
trinor - 17 - cycl ki di@awi-[ €rrl;

18, 19,20 - trinor -’ ﬁthyl 1,giufmd| ?Féoaﬁgq%qggaélzgfhydl dehydro

- [err]; 18, 39, 2013,14-rd1 o-ﬂﬂs drﬂxco -IRGFepsyI 16(R,S) - fludro - 13 145_

di dehydro - [err] 13 145-d1dehydr°1-86 u°1'° 1. -‘?Fzﬂ: 1 y

fluoro - 13,14 - didb %“?’5 luoro - fg( e péﬁ”o“‘}éé%g‘?

- hydroxy - 3a - G (ﬁ%@aﬁi&e@a et 20 met[:ﬁl’-Pi}Fas, [3( R~ hydroxy - 4( sg,
fluoro - 5 -t0cycl ak;wydndehydw-alo(sk,s) -Jﬂueropam{emyw GFz err] - cyclopentyl}-
acetic acid [err] -8t didebydrar 1546 ..ﬁ pg Fag N§0Q et [ B ted for two
hours at room 20 1819}8[ or 4; " 1eg - i %l‘k&b é‘f pf”lt is .

t hen neutral.ized qg’(]ilg’% 5,1@10 1" - uérs - (33001 dideyida ' Mar k) '
120 resin [ers], flsjlﬁmaﬁn@ndﬂ-bhenﬂl-lw at)e £ uapéi,hﬂt-eﬂdehsdm-r%es The
residue is taken up in-10 m of dlchlor et hane and treated with 0.8 m of _
2, 3-di-hydr opyran and f, py$ Ol I-c o L 28 -h@URE at room.
tenperature, add Gy ﬁf’%o%)z -gﬁ gg’%&%aw ﬁwﬂﬂ yx?ljeasszgdqugﬂﬁe 0.9 g

of 25 2 - {5acet1c h@dvmmpsemu})fwmﬂhwx?m el dgy °-h°|:i

oxy) - 4(S) 1 uorctemp‘*%mrew1 S0y o Al “3111({291 @‘gs‘;e neufy E‘nrr] -
cycl opentyl} - acelgber )‘ --"|1 nﬁ

evip '1%f)’81ét§o$&{hu&<ind of
t ol uene, cool ed t Gy lofq } (it ahd sdlﬂhorﬂdiddo mzmguruteat ed
with 6.5 m of DI Béon{ Gmbévk mlo,;emlegfpym &2 #ne 08
excess reaged} |szd§§ ? e (VER _°¥f’? 3%@ é? ég‘ig @Qol in'
tol uene. 0.88 g 3 e i of‘”z igfﬁ ' sp%g

[err] - [3(R) - (Tifleared ®ith)6. ¢ DIBAI ( ﬁmmtﬁume)cmdh apiyiftes -4t t—ragm

l
pentenyl] - la - aye&so?mtyﬂgstmyeewﬁaﬁalof%}duﬁ%%rm E&A%F 8§oérrpoungb
é led

i s then reac8@d byféh 7|
gener- ated’ from ﬁ. rbglﬁ guﬁou'-- tﬂthe@mdgmeybutyl) -
phosphoni um br omi il fRom2092_ frlof BEH of\mpignyl) baxfbutyl) - phosphomum
18, 19, 20-tri nor-l midsl iph 20yl -of PMSO, 81""!&;? -f Q- trinog csog I‘gﬁ?h ferr]ss

: ' daér sénbe % E;? eg;i,ema acetone .

-3,,_tmm\{e],,u]e4m 19, 20 -

11,15 - bis 3 THP15( Higpro- Thr epcob
wi th aqueous . oxal |f§"1’§ ﬂ@.g’-‘ﬁlegﬁfo RaY:
trinor - 17 - cycl(@hsy plﬁ(lé‘ﬂ):rooédﬁ"' rmdauoilﬁf theelp,iIS ~bi ydropyrangl-g
(EtOH): In a; araldtlet ymmbnes [ P 'p 1§’u°wed 40
t et r ahydr opyA&nyl "chg f:l‘ggi‘(/\r étﬁWfaﬁl Tol aeCording to the
procedur e . of Exar’rpll’ 5 ? ol 40 "” deet herifi cation, 18,1920 -
trinor - 17 - cycl ohexyl - 16(S) - quchgnplel(E- el- é?ﬁé |s obtalned
et

[err] =-63.2, [err 8nﬂ~<82’@N : eh m = aC|d
are added toﬂ)f sol ﬂ]o}’&fyl ,' Cﬁmﬂl y16 Im'ﬂ@frarc Afte?yzi dahexyl
0 In i ﬂ&’rrv aﬂrﬁthere dtﬁ 1s-exiFHEd

16(SR) - flu ohLEIb §
ether, [err] . Io['gaﬂlﬂenndact

llgmré g iy a0 o @gﬂ §§&afjmm% ol see
t he acetonels ev @obl reluged gy, ‘2 with ¢
di - ethyl etpe ﬁ. 3t EX %WE ngg ryness nd t he 50
resi due chromat 0- H on a gel el ut ed with 50:50- v/v met hyl ene -

chl ori de: et hyl acetate, to.qgi ve 120 ng Exﬁm Lo, 20 -_trjnor- ]11 %XCl ohexyl
- - - f 18 g@%g_ﬂ cyclo exyl - (S,R) fluoro - 13, &
1603, R) fl uor O hyd romggl*gﬁ. 11’%ﬁ bis = - ether is dissolved in 20 ml of “acetone. The.
B : solution is cooled to —15°C and 1.3 ml of Jones reagent are ‘added. After 15, minutes,. -
.55 . the mixture is diluted with 100 ml ‘of benzene and washed until neutral with 20% w/v. .. 55
AR - ammonium sulphate solution, dried over sodium sulphate and evaporated todiynessto -~ .
- give .0.52 g of 18,19,20 - trinor - 17 - cyclohex_yl 16(S,R) - tluoro. - 13,14 - dide-- 3
: hydro "PGE; - 11, 15 - bis - THP - cther, [a]p = —23° (acetone) This compound o
- - is dissolved in 15 ml of acetone, 12.ml of 0,IN oxalic acid is added, and the mixture. : K
- 60 allowed to stand for 12 hours ‘at 37°C. The acetone is distilled off under | vacuum, the:.. 60
' residue is extracted with ethyl acetate and the ethyl acetate extracts- evaporated to dry-'



50 [err] (EtOH).
cyl ohexyl 16(S, R
THP - ether is dissol

-15C and 1.3 nl of Jones reagent. are.added. After

mxture is diluted w
. w v

cycl ohexyl
- THB - ether

-

16¢S, Ry
[ err]

- fluoro -

55 ammoni um sul phat e sol uti on,
evaporated to' dryness to give 0.52 g of.

Exanple 11. 0.65 g of 18,19,20 - trinor - 17 -
13,14 - dide- hydro - [err] 11,15 - bis -
ved in 20 nl of acetone. The solution is cooled to
15 m nutes, 5/ t he
orf ‘befizere and -washed unti | neut ith 20%
dri ed over sodium sul phate and

18,19,20 - trinor 7 - 17 -

- quor014§3'§5514- di de- bydro—w—"ferrt—1T, 15 - bis -

23 ’uwtuue o? wcgmﬂ,dreﬁmedrvs@ol ved in 15 m of

th 100 ni

avCL orlle,
al | one
vacuumcye.hegyl 6C6($:8%r
acet at e eXn

1,593, aewdf“r

quoro

© - Jerr] mp[227=-13?
_ .perﬂoenyl]
C-{lerr] i
.- OX0 - 4
pent eny| one hopeyoti
hydedxy - -
4R S) - f
cyclopent

nO mo

brord - -ﬂfﬁ.
- pentenyl ](’J P 1E€7 gedrenyl}
3. 25

J‘Ehe%ﬁé @3@ o P -§0 ﬁg

ol
gy se[aﬂre!“‘“‘
-» I-hydmx;a-a?fs (P-f““‘
acid [ergl cydoh&ylatr%né Bty

: oanlmem
) 4 - cyclohexyll

:_‘,Pimyl
ggﬁﬁa@o@ :

: Follow@g()‘?P‘@“@‘I""’s

&d18,lami- "xture 60

Gﬂh&]ﬂeet’ tﬁ Lstilled of f under
Clophumdstofy eURYFYBCEL At e and tfe ethyl
18

1, 493, 557 [err]
P £ {ASninekal o}
Nl sm-ax%gto{ seklgqﬂ ;ﬁé‘;noxy[e;i]err]
"ot -_-_mmwl_lp“‘?’f;"é}m flutfo -
TS e it cacpsi of el TR L LU
f a&(%?mmdedk( 3 y! -‘E;merS'

- acetic acid y-
then brono - 3
a

Eﬂ§°

#’eﬁ to r

y_

(p -

- OX

ﬂenﬁa@ten)}ﬁ]— ~ [err] -
%!WWdroxy - [err]
Q {330:» ooy (R S) - 10
)mrip excid] v - neropent |} - acetic
err hydroxy - [err] (p phenyf benzoyl oxy)
;x di.- e oif) 15150 nyl - trans - 1 -
(SOA |@dﬂ@mgi [Eeoxo]-3 ﬁ%‘ét one; 15 2
E‘Q\L sideli 4 - [2 -bromo - 3
'@“Wp(ﬁ?%lved 246218°f b fz-trar?é 1 -
ytbr}a;_mrtbﬂe ") _ﬁr.rc]yelbmmlbﬂe 2 - {[err] -
hﬂhﬂlylﬁ ' ro}one ‘Eﬁn - 3 - oxo -
- ; T é‘;‘ enyl ] la -
¥ W—rerrr - (2 -
(c] encad'v- ngg: B‘Qenyl) - trans -1
“on@paﬁd z, mtoﬁov[l@r on Prepar ation
.h drox (k 5l:huoro(.'p

-?s;emre

: phenyl benabxylh@ x; 1s- ﬁhanylbambxﬂ- lj ~ lkloasdro - 5 ? -
cycl 3hexyl2 - f“ﬂ l;n&xlpm F1e IQpem, P‘ﬂ“°r%1t§t|c acid [err] -
| act one ar ; MT(PZ(P”FHY tyt}v-acem: _ﬁmd@hydrous di et hyl
‘et her; DI\/E' artglcl@&@y m"“’ﬁf" hiz0 'mt-mn{i)'f" efc ﬁasﬁzet hyl efher are
- added drop2 \M ? RgylR th-Siﬁuorpr-rﬁg is continued
. f )..
for 30 minyt eg¢3()p_ phenyw tyl} @ a@ﬁaddat‘ebﬂgus sodi um
chl ori de: s8I Wnd@Sl : m 20F €2 - brOIG?O' “1IHe organi c phase
‘i s separat ed {G&#hmwm& kn],;, cyélqmtvlhl- °n gﬁlrg an,d dvapor #ed to
“dryness. _The (ﬂ'éﬂl%r%_c cpnai{lbgwg}gpm g Tha by C taces. cggurm el uted
B e w1 SR eyl - zf [czydf eyl - estic acid -
' 2- {5u hydsax 1. octen 11 -
4(R) ﬂ“°‘° frams - "Ze._.-;.eﬂuoro isomer; RS)- 0
- L O ehaser) 2 ;cimr;;?.,?h:;‘;e,“ it
. o - {5q'~ by = - S -
o e Tivans - i - onenyl] - Ja SRR 6 (2 - bromo - 3 - X0 a'cé 3-
¥ 3 phenylbenzoy c1 entyl} - a°°“° -
2- {5“ hydroxy - 3a = \8 - ans - 1 -noneyl] - la - Cyclop
' “fluoro - 4(R) - methy ethyl - 4(R):-fluoro isomer 3 - %o - 4 - dl- ' 35
" lactone and its 4(S)- mhy benzoylﬂl?l) -28- [2- bm““f factone; o
w55 . 2= ‘3"‘«3"“{&‘% by -n%iengﬂ fe - £ 109?@2}# aﬁmtﬁglnm7 3 - ox0.- (R»S)' " o
. Cor L A} % . -
. L2, {sa - hydroxy - 3a (P ] - lfﬂzymﬁm} acetic acid ¥ —;aa:::’_ a4 - die _
ER . fluoro ~ frans - .( -y phenylbénzoym) 2p-(2- bm:g - lactone; . 6.
o 2- a:zm-m hYdroxy ”m:3;-‘d:°enyn - la- C}'C}zgymtyzﬁ‘ a[czem\:)rzmo 73 oxo - A(R ’S};
60 . ' 2 3 - henlbenzoy T eR s 1} - acetic -
g droxy - 3e - (p - pheny 1a - cycopenty}
' {isiﬁor: ! ;o e yeopenty - ans - - pemteayl] -

3 ox0 - 4,4 - di- -
nylbenzoyloxy) Zﬁ 2- - bromo - -



wi th nethylene chloride - diethyl ether 9:1 v/v. 1.18 g of 2 - ([err] -
hydroxy - 3a- ([err] - phenyl benzoyl oxy) - [err] - [3(S) - hydhoxy -

4(R ' S)_-_fluoro - 5 - cvclohexyl- 35 trans-1-pentenyl]- [err]-

cycl opentyl) acetic acid [err]. - lactone and 780rrgof 2- 35 {[err]
- hydrox [err] - (p - phenyl benzoyl oxy) - [err] [3(R) - hydroxy - .
4(R'S) oro- 5 - cyclohexyl - trans - 1 - pentenyl] - lerr] -

cycl opend&H#'} - acetic acid [err] - lactone and obtai ned, mp 116- [err]
[err]. Preparggion 4. 40 ~1.18 e - {[err] hydroxy - [en‘&.]/

(p- phenyl bemzoyToxXYy)

[e hyd Tlhuoro -
5 - cycl ohexyl - - trar%( ; %@?Pféﬁy“j&" ‘raP“'“““éklc 8p§ﬁ{°§ﬁ‘?}'ace -G amd s
[err]-lactone is dps $Q (1. pRdnylBeRRyidty) 3 haasd -3 366- ARt s
anhydrous [err] are aﬂlﬁlﬂlg-dmkﬂ é%{{rr@mug{gtﬂlg%@mm- Pooti gcid it i s o

diluted with% sati 1041“@#“1 %W?I hos; €, 20 5. .
filtered, The filt at -01_0%2, a@x ﬁf‘%ﬁ a [(, r;% Ly,}a\'i eé[gﬂ{idéaken p.
in water and extract egeopbih acet ate- The:.conbi-ned ‘0r gani ¢ et

phases are washed ant{sd - mmksrma-(dr-rpmlylbnwbybxva ép al2gbromp: -oBrWESS(R:Sﬁhe -

residue.is cHtomatogr r?ed5orﬂh°§Yll1Wgél Pe@?“ﬁ‘t]ed“vm%"r‘f’?&“’fﬂ xBste gt ¥ 10-"-.'

;--.QJ
-IT)

cycl ohexane- et hyl gcegf#l 1 ]_ dlbyﬂg@(w x[,euld,. [3(S)
- hydroxy - 4(RS) Q ) ﬁg,g,rﬂ? : 34 e;i‘,{y yl%r.ﬁs cycldbentyl})@lﬁ%eﬁcnyén} ¥ [err]
- cycl opentyl} - acethmnapl d- [err ---"--=_--Iactane |s 50 50 obt a| ed:

Preparation 55 3702ntj5tofhygr°xy Aprag ﬁ bro 0x0 .. by - f5
4(R S)-fluero-5- cycl , ‘ﬁdﬁ-r“ﬁ%’hmy” ‘”Bent flErr penty yclopentyl }
- acetic acid [errh s a Q,ﬂp-gas. @l g,henﬂe&ny@mxyl)nzjw[mbrmﬁoamh;tdré)a@)benzene
and 2 ‘ng of p-tol ueneﬂu&qohbn(it-dabrodhmyiﬁi @8 - - pEBenyl] - la ofyclppentyl)i Wopyr%p
are added. TR mxtur _hﬁ?‘lﬁyxed t 0, St 'nd ie&p&{agu&g pin for 4

hours, then washed % A% ?iﬂ%?m ﬁl’?gﬁ? - wat er

until neutral, drled gc@éf 2. - {ferr] ~ hydroxy - [err]' =
- (THP - ‘oxy)- [err]. [3(S)---r (THP- OX) - 4(R S - fltuoro -" 5 - . o

cycl ohexyl - trans - ggqﬁéﬂn % LSl 3,,-&?%411911%%&” Qﬁe%co QI d. 25

[

[err] - lact drie i S4 rclohexyl = tmns 1 - pentenyl] - la - Cyclopentyl} - acetic acid .
Preparation 6. lactone are: dlssolvedm 120mlofa5 Lv/ vmnxture of: ﬁﬁydtbﬁ{)dx l@ﬂ1er2 -
{[err].- hydr oxy - ( 07M of Zn g;{ |
fluoro: - - cclo '30 I} -30

: y W of a satura aqueous 'S0 luu
acetic aci d -added. The orgamc phase is separated- oﬁ and washed _

fluoro.- 5 - cycl Ole@updthted toldryABS. The}wduenr&;ﬁm;tbgmphedmasxhny@ﬂopbmw '
et hanal . [er r,]_ hem;hggmknemhlbﬂderﬁdlml au!)m't%her/‘rsl f .{%..hxdrsxy "'of 0. 25N

aqueousoxal i.¢ aci & a# ¥W°Z|=§’an12 - [8 %&g orél"% ¥ apor at g5t
of f under: vactlum aiil GHeRUYE0Ys. shaatbenzbyios -fpaQ" -\Yy ;

,$‘) -mi!&bate The :
conbi ned organi c ext g ' .

tyl}smaszédyermusd

amoni um sul fat e, ghwsd,mdlé-vblﬁ?ﬁ,d@bd= t—doﬁ’r(ﬂi@@ The residue is "5
chr omat: ographed on silica gel and eI ut € %og 4et hyI acetate, 'to give 320 ng
of 2- {[err] di-hydr [grrs L ylbeng((yBS))-zﬁLqm(rso-- 540
cycl ohexyl %or ansh Pﬁyﬁ oSy -5 @ﬂﬂx]exyic;(wx{rg’géehrpm l]-lettmlmhtyl}err]
hem acet al . \Aée({:i(is_aéithc&ne:isiﬂh@solvedm60sgﬂgcfl%hy m?@%ﬁi?ﬁi% ounds
of the forrrula (1) K:COy are added and the mixture is stirn 1 ﬂﬁﬂe o8 S0 her.e,of.,;_"

wherein Ris j ydro@jﬁ%‘%ﬂﬁ d‘“ggrh" hate: andnmh@m ‘ake - S ombinelorganic = 45

represents a singl ahitiD @étkal; g_ﬂdr Hﬂaed’vqmtedvﬁelwnmhe'f;gm is.
15 [err] is a doubl’cla-odmsdphe?@m licg selaaelf._ d

W et G elo ﬂéﬁ taf"err] e
t oget her. form™an o>'(8’ “\Mﬂg %@/gﬁ ' __r:’c‘zm md 'Sla&on§|1§lg| e v
bond, [err] '53 hyd one o? evrr] an LS hydrogen and the 50~
ot her - 20 ; “;-h

‘8"‘3

droxy’ a:;uon's(s)--- hydroxy - 4(R,S)  fluoro ~ 5-

B - [3 y! roxy Hoo = 5+ _
e --cyclopentyl}. --acetic acid- y ~'lactone is- dis-
e, and 2 mg of p-toluenesulphonic acid' and:03ml - . o . .
s mixture is allowed to stan% at roomdtemgleramre S 5
for 4 hours, then washed with ‘w/v. aqueous potassium carbonate and: with water . - .. oo
untl neutral; dried and. evapo 560 mg of 2-{Sa- -hydroxy - 3a - (THP ~OXy)~. -
28 - [3(S) - (THP ‘0xy) = 4(R,S) ﬂuoro 5 - cyclohexyl trans - pentenyl]-
la cyclopmtyl} acetlc ac1d -y lactone is. obtained ST : :

370 mg of 2 {3a,5a -
. cyclohexyl trans - 1.~ pentenyl]
" =" solved in 50-ml.of anhydrous.bes
.. 585 of- 1;2-dihydropyran are added.

60 o Preparatxon6 '_
. 460 mg- of 2 - {Su hydroxy 3.~ (THP - oxy) - - 28 - [3(S) - (THP oxy)- :
_ 4(R,S ) ~fluoro - 5 cyclohexyl - trans - 1 pentenyl] la - cyclopentyl} - acetic acid



i s hydroR}\or carboxylic acyl oXy or Ter d [err] together form an oxo
group; erein Ais trans-CH = ¢H- rr]; one of [err] and [err] is

hydr oxy d tjge other is hydrogen;. ?rr] is a‘hydrogen, net hylf
fl uori ne; 25:n is zero. @HK.an

integer fromi to46R»ShnGu°r<er5}cyr:lshenﬂt-b3bb i[- :érrt&nquyq& O@kilspehyl) QlethRRERY |

unsubstituted or m %0 cfopng) mbof QﬁSNeaqwhsdxaltcuadraﬂd

sel ected from hal PERL s ;ﬁmm E{ﬁ’g‘:}h &.‘iﬂ%ﬁg@ AT vacyym ppdt I SO
that when AS§s traammtea—hqa sﬁf" ;W?ﬁ??ﬁ;

group; and pharma Ph @c tgalbind ekaddtﬁﬂihma&fa vﬁzoséﬁﬁ.ogen

0.1.

==

30 2. 18,19, 20-tr 1 6 drary - NR»%)rﬁﬂdper-rSJ cy@chexyl
18,19, 20-trinor-1 Frexy'l h) tlo¥ Jremiapefsf. .
18, 19, 20- trrnor-l? c 3dL-A1ﬂ(1§)_quoro [err]. 5.

18, 19; 20- t r thor - 17- ciOptestixeriveicenRyundslofithe forrusdar (1) . o 6 10
[err]-fluaro-18, 19, 20-trinor-17 cyclopentyl-[err]. - ' : '
35 7. [err]-fluoro-18,19, 20-tri nor ~\*WI\C£GE2 8. 18 19 20 trinor-

17-cycl ohexyl - 16,16 -difluoro -[. i . o
18,19, 20-trinor-17-cycl opentyl - 16, Y2
[err]-fluoro-13, 14-di dehydro-[ err]#& 4?{&[ 7 11.
- fl uoro- 13, 14-di dehydro [err]. 5 :

. [err]-fl uogQacdmares Mﬁo [err]. 13.

1 vor o- 13, 1R istipdic ‘h&r Eec_ 1%4, and the |

"-rret hyl - 16(R) - fI uor o- 13, 14-di 3F 0 [erT 15 .
met hyl - 16(S) - fl uor o- 13, 14-di dehydro—'[-‘-err] 45 16.. 16(9S),

£ met hyl 1816(.R) - f Ireposentsh3ingld oxhi dﬁlklgﬂﬁhh@-ah@fvﬁe}em, when the symbol : 45 K.
Y, 20-di et hyl - 16(R) f1 uoro-13, 14- di debydr o- [err]

ttf-methyl-[err]- did ro- %’ ‘H’ B
[err]-methyl-[err]- ﬁg&ﬁi‘:ﬁ%}. éﬁé\‘aq Rxfed R; togethu' form an ‘0x0 s
[err]-methyl-[err]- fI uoro- 13, 14- dr dehydro [err] s0 -~ _21. -

16, 16- drfluoro 13, 14- drdeh dro- [err '
50 22. 16, 182 di f1 uor‘@ﬁgx%é eof andRushydrogenandtheother 20
16, 16-di f | uor 0- 13, 14 ydro-f rr"fy =t°g°th°’~'f°‘man°x°8mupaan_d :
1, 493, 557 " Aistrans—CH= CH—OI‘—CEC—- 20 4(R,'S) - fluoro - 5 -

cycl ohexyl - tra -of R, and diheloaxensuvgdmbmpent yl} - ethanal [err]-
hem acet al. ?‘(h 10 y EV ‘Fgat ed with 5 m. of 0.25N aqueous oxa%ic -
acid and refl uxedR,fiarme '

o r d '
vacuum and the aque®gso smbgﬁmhd&?ﬂﬁéﬁﬁ% hﬁ‘p&ﬁﬁ“&f“ﬁ%gﬂm ned

organi ¢ extracts ar €"'R8haviithay when A is trana-a@Hr&&IHedrem uis& myn
sul fate, dr#‘gd and @9{5 e ”c" ally tab benj R is Wydrokanonmat ogr aphed
on silica gel and el3ut&m, i rariayeoh -ﬂﬂog 320 ng of -2- {[err] -

di.hydroxy - [err] - 4 3 O-tr om- mpro - 5 - cyclohexyl - -
trans- 1 - entenyl] : m]o '5! M1;1I6§R)-ﬂueno+P&}i‘a.L [ert] - hemi acetal .
WHAT WE CLAIM I S: - 01@_ﬂ30W13 19.20% mve conpounds of. the 35
formul a (I) 8. 18 19,20-tnnor-17-cyclo‘1exyl-16 18,618 o‘i‘Jf FQr racemates thereof,
whetein Ris hydr ogr? 18@3r9s28 r-1 T-cralopeyityl- tF, Bulfuo PGFLNe synbol 15

represents singlej i _ }; -Wher ei n, when the synbol

15.{.s .a doubl e bond,12[ Sihord- §3ﬁ,_ ‘atom and [err] and [err] t oget ¥er
form an oxo group, ahdeégen-1K e-p is a single bond, [err]
i s hydroxy, and onelgjf E mthérﬂréifgénor]» 13,504 dang,and the other- 20

m-

‘58‘

1) ur

thyl-16(S)-fluoro-13,14- d1 ehydro-PGE
45 16. 16(S), 20—dunethyl-l6(R)-ﬂuoro—13 14—d.1dehydroz~PGE, ' 45
17. 16 R), 20—d1methyl-l6(R)-ﬂuoro-13 14-didehydro-PGE,. .
18. 16{-methyl-16£-fluoro-13,14-didehydro-PGF,,. '
19. 1 -methyl-16f-ﬂuoro-l3 14-didehydro-PGF,;.
20. 16&-methyl-1 6§-ﬂuoro-13 14-didehydro-PGA,.
50 21. 16,16-difluoro-13,14-didehydro-PGE,.
22, 16 16-dxﬂuoro—l3,14—dxdeh ydro-PGF,,.

50
23. 16,16-difluoro-13 '14-didehydro-PGA. |



I's hydroxy or carboxylic acyloxy or [err] and [err] together form an oxo

group; and wherein Ais trans-CH = CH or [err]; one of [err] and [err] is

hydroxy and the other is hydrogen; 25 [err] is a hydrogen, nethyl or

.fluorine; ' 25 nis zero, or an
eger from1l to 6; and R .is nethyl, [err] cycl oal kyl, or phenyl.

&3

bstituted or optionally substitut ed by*one or nore substrtuents
t hat Zﬂrhen Ais trans-CH = CH. tHhet®3$¥rr] is a [err] cvcloal kyl2030/

ected from hal ogen, [err] aI koxy and tri hal onethyl ,-with the proviso
group; ™ g%ﬁ@getgtr ?;{.Eﬁl ag&LEP; 2 J‘E Lﬂﬁ}?ﬁ S hydrogen
30 2. 18, t;ﬁ'lﬁgﬂbﬁ Gé Qﬁga)@ltg a@aﬁl.ﬁﬁi&zﬁg}g dan-J;

18, 19, 20- taflixed for 9 -ngityittds.CTte sytbentl i ted mﬁndm-\[aenm Jand the agueous e
18, 19, 20- rphqsm..rt 'eh_eth:ég e1 @ hesgombinedh prganjc ‘washed with v
18, -1@, 20- T4 T LI i o ate, dpied) ar 1 .t% fr ess e :;1:2}::213 _— R
[err] -1 ugsds, G o4 (68 fo3sC] RS e8I lyclohesyl - o

35 7. [errl]-pédtanyl] Olal- }{dthambry-hammyml opent yl - [err] \<¢

18, 19, 20tr| g’a% yl - 16, 16- dlf|;,l0r0[e]‘r] .
18,19, 20-tri oro=[err - Gl
[er?1 -fl uorij 1?‘ cfe érg_%%[’ J”fo‘m‘}fgﬂ u [ ] .: 10

[err]-fluoro-13, 14-di dehysy ¢ |,
40 12. [err]- f | uor o- 13, 14-
[err]-fluoro-13, 14-di-dehy

15.

16(S)-net hyl - 16(R) -f | uor o- : :

16(R) - net hyl - 16(S) - f | uor o- 1z 'dehydro [err] 45 . 16.. 16(S),
20-di net hyl - 16( R)-- f 1 uor 0- 13, 14-di-dehydro-[err]. : _ 45 17.
16( Ry, 20 oriiaceabtestherdf ‘(ﬁ reifi | uor o- 13, 14- di dehydr o- [err] . ’

[ er r] - met Ay bydepajor § Codfrpalivberoup; anddbssymabiob-[err]. 200 - 0
[err]-methyl-[err]-fluoro-13, 14-di-dehydro- [err] 20. ;

[err]-nmethyl-err -fI oro 1 4- di dro rr 0 21 e
16, 18- di f | ud¥ °H%ﬁ‘§‘i§F%“f‘e’r“g]'H “’Wh ‘;’““F 50 22. 5
- 16, 16- drfluoro 13 14 drdehydro [ e¥FF. -~ 23. :

16, 16- di f | UOIsG- dodbld dond] Hel3\adiiydrofenraitdm and Rllﬁd R, ‘together formanoxo L

- 1,493,557  group, and when the symbol ~ 19 - lactone is dissol ved in
20 ™. of anhydrous tol:uene.: “Thi s :e-al-_utron is cooled to'-70C nd nai ntai ned

at. t.enper at Unes s o, 3% bytlddy) asPRE R} dn@ I rkiyBSgell-ADW: $@ed SOb- ti On Of
7. 21@”&/\/ DI I;bﬁhyﬂﬁxﬁ&ldatgbﬂﬂﬁhc%%orlm aigdiBi askdtlﬁ eggﬁag%fbegioupthm m.xture i's

stirred fof. -y nal 30 i nut es. Then 3.2 ml of 2Misopropanol in
anhydrous of —Caem gnterrperature is allowed to rise to
[erris and § dﬂhy eé;yﬁ’ g s’ 5 continued for aksut 20 °

and 1.0 g of .
d and._the fil*-
P - oxy) - &
- tapans - I

m nut es . ar i oﬁflt@&;lan Regr st ered Tr ade Mar k) -
anhydr ous l’sdéip’a[hﬂsﬁ aqyeloaélwbo unsmemw

trate evapor@fl‘:ﬁ?q‘ Mﬁmﬁﬁ%ﬁk ?;l;en 7_?9. s‘#’@:télet_

[errjo - [3(Skgrou urareewh R-is Giydibge
‘pentenyl ] - I2a18,

- -16 Eur] hem acet: aI Fol owi'ng the
~ procedures’ of4 1 #Ng f rom conpounds pre-- pared
according to 5t hgd ?ﬁ%ﬁ g%," 1 and 2, the follow ng
lop @1—

corrpwnds are, @Qtﬁbgﬁag[ls(,m_mm;a.m ﬁc;ﬁz_ 5i $- THP- oxy. or '3, 5- bi 85D OX- oxy

derivatives) 7- lﬁ-ﬂum(’{l&ﬂ?, O-tnnqd-rl 6dl penyyl-PG. aerr] [3(9): hydroxy - 4(RS -
fluoro-5- ~difluoroy F’g’ps-l pentenyl]-la-.-

(yePopentyl ) 5 AL E Er e T35 e
- dijydroxy A1[R .rﬂ]mm. oBGH,OXY - 4,4 - difl uoro -.5 - cyabopentyl -

.trans- 1.- pdat fagro-13,14 ldehsd ent yl et hanal err] - hem acet al ;i : .
tr - PR "i‘;-nm-d.dehd?&%‘!%ﬁ“ V1Y - ethandl [ ]  hemacetal:t -,
o 14.',16(S)-methyl-16(R)-ﬂuoro-13 14-dld€hYdl’0-PGEz S : o
: *'15. 16(R)-methyl-16{S)~fluoro-13,14-didehydro-PGE,. D
: 45 . 16. 16(S), 20-d1methyl-16%R)-ﬂuoro-13 ,14-didehydro-PGE,. o 45 .
: . 17.16(R), 20-dimethyl-16(R)-fluoro-13,14- dldehydro-PGEg L -
"18.1 -methyl—lgé-ﬂuoro-l?’ s14-didehydro-PGFs..
19. 16£-methyl-16£-fluoro-13 14-d1dehydro-PGsz
' 20.‘16£-methyl-16£~ﬂuoro-13 14—d1dehydro-PGA3 A o o
50 21, 16,16-difluoro-13,14-didehydro-PGE,. = . o Tl 50 .

22, 16,16-diﬂuoro-13 14--dxdehyr:lro-PGF,,.l

23. 16,16-difluoro-13 14-d1dehydro—PGA,



2 - {[err] - dihydroxy - [err] - [3(S) - hydroxy- 4(R'S) - fluoro - 5 -

cycl ohexyl - trans - 1 - pentenyl] - la - cyclopentyl} - ethanal [err] -
hem acetal and the indi- 20 vidual 4(S) and 4(R) isoners;
20 2 ©{3a,5a - dihydroxy - [err] - [3(S) - hydroxy - 4.4 d|fluoro- 5 -

cycl ohexyl - trans- 1 - pentenyl] - [err] - cyclopentyl} - ethanal 'y -
hem acetal; 2 - {[err] - dihydroxy - [err] ]umﬁmuulﬂﬂm‘m hydroxy -.
4(RS) - fluoro - trans; 1 -* octenyl] - [err] - C anal [err]<

- hem acetal\:ng .2 - {[err] - di hygir[@gyr [e*rrf L[ 2* - Sbrono - 3{9S)

hydr oxy - 4(39 —Fre 4R~ — oo trans L = uut:nyr] =

la - cygl opent yl} yammmahsoyed-mmmamabusamw ﬂ‘hxsmg@)mzscqo]e@m-ommq R -

net hyl jsoner; 2 -andpn Qd‘gw[‘ﬁ) Pm@f"l“ hydr oxy

- 4,4 - d|fluoro _to s oluef@laRanal y -

hem ace;al 30 fr:_ . | 30 pHnutes. ] M:d P: . | m“ﬁgﬁ(s) _5.

hydr oxy - 4( RS oﬁﬂﬂnmaddor abbutansmnuta and B& spomm 2!
[err]
yl -101 2,1 1 -

cycl opent yl32 et rrahapsoémdmus %ﬁ
[2 - bronp =7 (S) %mg > uoro- c Eh I

nonenyl] - [eor] - hemla@tahana erex] - hem acetal .and, the 4(S)10
met hyl - 4(R) - fluomoummrp;ooeﬁresofl’repa@nons  foo quil stamash %ﬁ% n;rF-r -

- bromo - 3(S g4°£¢‘°4’ par: d 2the f err

- cyclopenty(/li %ﬁh '“'“, ? "g[&: [:' Oi om—- [err]

- [2 - bronpis 3 dr-@¥itenyl] 1 ﬁaﬁ - - decenyl] -

[e£r] - cycl_(l)pen'gyl-}{MSétﬂlmmxy[é@ 3(S§pe-ril:3’m0§beﬂt» délﬂ ro.- 5F [C@FOP‘]ﬂtyl G‘f"l%yllroxy -

[err] - [2 - brom) n

decenyl] - [err] - cmm Q‘E%q fgﬂa‘s{gﬂ@‘h b ém@éﬁrﬂaﬂd"ﬁi“fﬁ. "
‘edd’

40 2 - {[err]20- di hyaidesl (S (R) iboters; br omo - 3 ydroy - 4(R;S) -%

fluoro = 5- cycl open{ipse - difydsxs - 231[3( gye Sf\‘?f?P W&‘%Wép@ﬁ'c‘y[) -
ethanal *[err] - hepi dc@rugyll ola- g eyl - <t q T ARISH - fiude@- #ra?l OND -
3(s)" - L)/0”1))()/ -4 %C dihr mxf, clap bm Yﬁgiﬁ ;—Lﬁ?shs-ﬂ-&% ! ’genten%/sl]

- [err]*- cyasopenzyl[ix,su em:h&ml--z[se bmxﬂ‘oerﬂ(&):ehsalko;:y%(s) - methyD- 4(R){ er r

di hydroxy - [err] q? 1'1 % W '9“144‘61RY Shemiacgtpl; gad Jhe 5-

45 cyclohexyl - tr; an S 'lﬂ“" ‘s% 3 y% &eng’x]hlﬂum@t[}@,ﬂah :
hem acet al and the | ty @th {lerr] ~"di hydroxy
- [err] - [230 brozmw{3e53 S)hydrlc:xﬂyydﬂc»@ - brofho4 3(S)d-i HYHISPEH"04(R:S3 -ﬂu@ycrrerﬂ- hexy

trans - 1 -penteny]]. L- %& _ 313’ %%Qn ﬂ ord] cetal;
50 Coo20- {[errd -‘{3 ?f?’?_. gpentyﬁ al y 1acl:=tal y -
' yisomer, rans - 1 - pentenyl] [err] -

4(R'S) - fluoro - 5- 4(3) meﬂlyl-ti'\tﬁ)
cycl opentyl } 35 et haneaa,sﬁgm]drexyhemazebMQ 2(8-) {h['d;w]-“ drﬂqgrelrémy -d-[errd -

[2 - bronp - "3(9) - _ em‘!Feta _1 -

pentenyl] - [err] %- H%’ 3 ‘E’%"}Wc %% g]a 20 t%’ “°'° "‘"’ Fr] -

di hydr oxy - [err] 2. 35y - Aihadreky é’f 2 - bromy B@;yhydr&[;mz)-dtﬁuérbuﬁm 4-5 -_40-'

(4'- 55 40 fILdatemphehyl cl eﬂtyﬂ}a-rpﬂmnal */1h Gﬁ@lenyl]_ err

cycl opent yl) - et héna(i‘“’ eT‘F‘]lemxh - hydrozy, = bsz dxy -

[err] - [2 - brOm)z d%ﬂ #dx9 - 3, -dxﬂ&? - eyclo- -

chl or ophenyl) 11- € ¢ Y cé aﬂr},t-ylie]mnaw.eu[l;err]6

et hanal [err}4s- hemdw:m h)@roxy Err[P“'b'rfdiohy?dﬂ {S‘%gﬂ( ,S) - figere - Brop 4
F‘] br 1]’?&/‘1 AP trans

- - tenyl] <le - P
3(9) hydr oxy 4(R mdw %ﬂ. ‘1‘3“‘“&3 NAR.

-1 - pentenyl] e 4L(§ @f B@,ﬁalh&ox 69,4 - aifii 5-]5]@131 acetal .
60 These corrpoundsic ﬁi:(]e—ciargtgycﬁ)b@m -regm{dne ahﬁggad ng Exarrpl €0

(whet her,: t heys0are 3: E{g{idaialsé-—” y%?;;y]f&ﬁ;@mc ‘l’[y _ ,a]dvéﬂ?ﬁ%t;eﬁ 5% ) 3-
Preparation 7,. 0. 5 ny “’:m . T s ]ﬂﬂ? e AN [err]
- [3(S) - (THP - ok dy [ (ﬁ;(ethanal ¥ - hidmiacetal; iRt 21

- lopentyl
24. 18, J,9 20-trinogs= isﬂszylmhwﬂﬁ#yhﬁlﬁ?gﬁgi}i(swBydioiylﬂ(mﬂ)delugtdrm [err] 25
18, 19, 20 tri rser 17 C yftmbropheoyy) t&@(zﬁ [Pﬂntmﬂb ?%)q‘ﬁydm‘ﬂ E\( ng)

3a,5a - dihydroxy bromo _ joro =3 = (3'
“¥_ ‘chlorophenyl) - frans - 1 - - pentenyl] - le -'cyclopentyl} - ethanal -y - hemnaceta{
- 2-{3a5e - dihydroxy'- 28 - [2"- bromo - 3(S) - hydroxy - -4(RS) - ﬂuoro (3-
o . trifluofomethylphenyl) - frans. - 1 pentenyl] - la - cyclopentyl} ethana] y-
. .60 " hemiacetal. - - ' 60 .
Co These compounds can be deethenﬁed as shown in the followmg Examplc (whether _
they are 3,5-bis-THP-oxy or 3,5 -bxs-DIOX-oxy dcnvauves) _

: Preparatlon7 S '
0.5 g of 2- {Su hydroxy - 3a-(THP oxy) - 2]3 [3(S) (THP oxy)-



26. 18,19, 20-trinor-17-cycl ohexyl -16(S)-fluoro-13, 14-di dehydro-[err]. 27.
18,19, 20-trinor-17-cycl ohexyl - 16, 16-di f| uor o- 13, 14- di dehydro-[err]. 5
28. [err]-fluoro-18, 19,20-trinor-17-cycl opentyl -13, 14-di dehydro-[err]. 5
29. [err]-fluoro-18,19, 20-trinor-17-phenyl - 13, 14-di dehydr o- PGF 30.
16-f.luoro-18, 19, 20-tri nor-17-cycl opentyl - 13, 14-di dehydro-[err]. 31.

" [err]-fluoro-18,,19, 20-trinor-17-cycl ohexyl - 13, 14- di dehydro-{err]. 3§
[err]-fluoro-18519, 20-trinor-17- phenyl - 13, 14- di dehydro-[err]. 10 -

- 33. 119, 20-trinor-17- phenyl 16L£B§dnfluoro 13, 14- di dehydr o- [Ejf]

10 34. 18,19, I 1_7 Gy o 16, 1b dITI ugre- I3 TZ4-daraefydro-[err].
5. 8,19, 20- téfrféﬁ? Eiel AR 6?3 i dro-[err] 36..
8,19, 20-t ri nas. 115 2yeharie dﬁ,ﬂm .

s, 19,20-tri ng teiperidsc @iﬁl-lﬁﬁédxﬂﬁémsm-dt&h gAehydro-[err]. 15

- ¥38.- Ay one ofg 1é’l‘t3ﬂld¢hmrQPﬁ€£«e| nbefore specifically

nanmed, 15 excm)tl ﬂg&elsa@gg °5§g$§;y3% ?ﬂ_zdgggm_ GE39: A process for the

" prepaksti on 0Bl -d6§hownts 99,20:—ﬁﬁbxdl7rbgc16h gy, | Si ng reactl ng an

optically act -BHIFPO B2 Qatrmorelﬂrnhhm-ml . racemate

therggf Wneré%lés R R Ry mﬂ;ﬁ\lgﬂﬂ’m Ha«n ol a| m1, A0is [err]

or 20 -CH = @(—slg,ndnarnar.n. ﬁ% -d: ‘P? Fes hydroxy or a known

pr ot ect i ng gr 34 8,6H20rrein mmag 43_ 18 drOPLEE N atom and one of

[err}sand [eri} 1?%"’ %lohwlﬂﬁémﬂ mm ‘bound to the chain

by an” ethe uﬁﬁ‘ B‘t m&ﬁeﬂymﬁ] with a Wttig

reagent COh‘pI’SSBU\F;Qer*’Iﬁ)r@fe 0Pt E,ﬁ[PE colhigrein Ris a

hydr ogen aresstingan pticaflpgctive ﬂoyddogfmnal(ﬁjng)égfd\}negm ]lco osmﬁd of formula
~(I11y [err} wherein-A s as: def inelaiml, and R Y .ferr] and n

sar e as defined’ ‘above, whrch € und (rrry- when .Y i.s: a known protecting

Mroup as above defi ned ~and- ont o of [err] and ferr] is known

’prot ecting group. as above defi. .anaﬁgrke other is hydrogen 30- may- be

r seto glve the [err] or

optlonally ‘esteri.fied by metht') k‘sﬁ
[err]-acyl oxy. derivative, “and. 't hén Efeet errfyr ng by net hods known per se
t he conpound of - forrrula (LI

deri ¥t | veiREETEE therjot veh
oﬁreI of I[\e/re aya '[%:'ﬁ?: =g°§u

and the ot &l’knbﬁl

or itfs [err]or [err]-carboxylic. acyl oxy

\ 'd;%etegcdqﬂu@'mgamupyas—d&m-ned aboyge and/ or

0 Rvix ; o _..nre.t?qﬂned 35. .. above
' a (1), wherein

_ [err 35 ¢ atW&ug; Stidinz th a wpond, one of
[ er r and “I,'fg ﬂamerMam les Cnﬁchymquxfyp,aﬁ gieed boxyds ¢
acyl oxy, one 0 and [err] is a hydroxy group and the other-is

hyergen or | f desrred oxi-¢ |zrng the [err] .or [err] hydroxy group in a

. conpound of for-rrul a (Il a) 40
" 40 [err] wherein R A [err] % ‘as deflned above, one of [err] and
[err] is hydrogen and the oth Y. is a known protecting group

as defined. above and_one of err d [er Is a known protecting group as
defi'ned abmmdai&ﬁneamll,&nlﬁk,df Q@,?ﬁ,,,kk,&,%d@a&s‘&%@d&&ﬂ, of formula (1V)
22 Flo - which com d (III) when Y. is aknownpro;ee - g0, d5 W\Mﬁdﬂ;yi;;lane Y, A [err]
and n are aboyg defined apchihe piberiis hyifogent, | n tdoe 11- and
o e Lo i %ﬁa‘{?ﬂ% Qﬁns' AR s, ei ther a
- corrpound ofiIi).@f - mrbaafoe.by chibia; Kelaayl " is 2 known protecting ° :
[-er r%s . group as defined above and/ox one of Ry and R’ is. a known proteeung groupasdeﬁned 5is a
si ngle borfg‘;"ﬁ[ﬁﬂ o t}l&%ﬁ?sa Ny £ fommoy '}(? , Bget he‘iﬁ form an
. ]oxo group, th®bthe? i afbbxyli STadd one 81, a&, ;
_ . .and the other is hydrogen,. or, if desxred, ox:dlzmg the 9¢- or roxy group ina
I‘ o eompound of formula (IIIa) :

' ._df‘“ircnzr,. n, i

wherem R, A R,, R andn areas deﬁned above,one ofR’ andR’.lsh dro and
the oth,er is hydroxy, Y’ is a known protecting group as deﬁ;xed abo:e andy onegz? R”,
and R”; is a known protecting group as defined above and the other is hydrogen, to give

a compound of formula (IV)
II!IIlI] [N} III[Il |




I's a double bond, [err] is hydrogen, and [err] and [err] together form an
oxo group, and/or, if 10 desired, reacting a conpound of formula (I)
wherein Ris a hydrogen atom and the 10 hydroxy group in the 11- and/or
15-poSition i's optionally protected as described above, with a base,

followegl Y f required, by deetherification, to give a salt of a conpound of
formul a wherein Ris hydrogen, or esterifying a conpound of formula (1)
wherein R.is a hydrogen atom and the hydroxy group in:the 11- <and/ or
15-position is optionally 15 pr ot ecltﬁg’”a,s descri bed above follo

i f requrred.?&;;de.el_h.ezlfmafmn t OG- —3—Go—b—pothet-of ottt

wherein Ris [err] alkyl “hydr ol yzr' ]
Ris [err] ‘alkyl and: the. hydroxy grou_n
optional ly protect ed as descri.bed abq' el G
deet herification to give a conpound :of 'f
atom 20 _ 40 A process- accordi.ng t.-_ CI ar m 39" substantially as -~
described in any Qr he 5,20,

of formula (I) as Mﬁkq{ %j’f'%m‘“% ' _
Claim 39 or 40. 4amﬂpoﬁmmmdaabwbenﬁmﬁéampdrr] wheréin Y:is hydroxy or a
known prot ecltsl ng group bound to.the i ng :tag_an ‘et her eal oxygen atom onesof
[err] and [err] |s,akn_vvn ro_e'trn %&Qer ugYoran

et hereal oxygen atc§ °3{1§;19 %&L%dq{‘g%"en Q, of - [err] and [err] is
hydr ogen and-t he ot-her-
t aken together, form an oxo 30 - group'—and R [err] A, .n.aré as

defined in claim el A dlB B4 ot g2 or
veterinary cg;rposrllietldoumebom’ gﬁs‘,}ggm andR i %gbn&ﬂ))h %eheof 10

clains 1 to 38, orp %Wﬂﬁulwﬁoylsepomﬂmmmm#
t here- of, and aphvarnmmlbmnfyeqolredv‘md:g ?“P?'?f‘%‘f? om%%g or

di | uent therefor pnulay(1) whesely Ryi ydw
non- human anj Wé%ﬁéiﬁ@mﬁh follavi i @d, daﬂ@, tohpee afoan-a

conpound as Cl ai mepbuidlof 3dule (B sn@—!:u'ta&y I?éi?E’EH!ﬁ cal | y
or veterinarily acdeplha'bhglsﬁ-lﬂtcnt

Agents, 14, South % .S - aVed
Maj esty' s Stg(;lone?.-- nﬁ"ﬁ? x
Publ i shed by t he Paiegsiig Es "'pleeto

f r om whi ch COpI es "may'ﬂbé % efqg’fmula (I) as ﬂﬁned in Claim 1

42 A compound of formula °

n'a co ound of formila (1) wher ei n
TY® and/or 15-position is

i e!9 sﬁﬂ’sﬁﬁﬁlly isenmmgﬁn)mySpaqf Heo77. 20

mrm

)

wheremYlshdro orahlownprotecnnggroupboundtothermgbyanethereal
dxygen atoin; onyxe o?yR." and R,” is a known' protecting group bound to the chain by
anetherealoxygenatomandtheothenshydmgen one of R;and R, is hydrogen and
C theothenshydroxyorcarboxyhcacyloxyor&aﬂdk,,takentogeﬂm formanoxo S
30 ) group,andR,R.,R,,A n-aré as defined in claim 1. 30
' 43. A jical or veterinary composition comprising-a oompound as clmmed- _
in: any one of claims 1 to 38; or a pharmaceuiically or vetennanly acceptable salt there-
of, and a pharmacgutically or veterinarily acceptable- carrier or diluent therefor. < - "
e 44, A method for the treatment of a warm-blooded non-human animal which com= =~ - -
- 35 pnsesadnumstermgtheretoacompoundasdmmedmanyoneofchmslmss ‘or & .35
: pharmaceuﬁcally or vetermanly accqptable salt thereof - )
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J'“‘zg*f if required, by .
Vil | wherein R.is’a hydrogen .

Sibove, &ﬂchlnlmnﬁimﬁrponpgond '
\thefreadtin lcamlitiamsigd hithey  t :
'élhydTOXy or:- car boxyl i c-acyloxy or [err] and [err] .
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