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[ ERR] alkyl, E is .[BREUBW UF in which:nis an integer of froml to 6 or
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[ ERR] . al koxy ];an I hyI I EQI?BS oRPUBviL @afibe carbon
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_respect to anasth patehtnay wdaeannndmvmthodnyahlsmlt[srto)bephefprm@d:rpounds of

~for mul [EF}R]beert&Rhlﬁdhdﬁcrl e nd ERR} sare as
herei ngseforér:[?ef’[‘lmsmlg’r‘;é‘ °P “’ tol‘;herydmﬁl%rﬁé a known
prot ecting ofead asiqo eo& abng %n@ hﬂ&e e Qopfigaly adlve 2
1, 531, 567 atmmmumllstohmeqirdssemt inentigdiave ¢hre, foemda:t he chai ns. bound to the
carbon atons in the 8- and 12- p%SItIOI’lS have a trans-configuration with
respect to each others The dotfls “ciohe 5(6)-positiqn is a cis double
bond. In the fornulae of this: C|f|cbt| n the. broken lines ([ERR])

i.ndi cate that the ‘substituents ar &y /‘; [ERR] configuration, i.e. are
bel ow the plane. of the ring or:of- t} ‘chaln whi |l e the heavy solid lines
([ERR]) indicate that the substituents*in the [ERR] -configuration, i.e.

above ffe pl; f Rt ke &hakdtion Tdi€a PRAMadduhicuRtdr achnpnt .
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the pl ane Ofandf%lse?{ﬁgﬂuo neo Yl Els—(CHz)n *

15 in which n is an integer of from 1 to 6, or . 15 .

—(CH,), —0—(CH), —,

. in which n, and n,, wh:ch may be the’ same or dlfferent each is zero, 1,20r3;®is
" 'methyl; cycloalkyl or from 3 to 7 ring carbon atoms which optlonally contams one
i or more ring oxygen or sulphur atoms; pheényl or. phenyl substituted by ‘halogen, _
A 20 C,—C, alkoxy, phenyl, or trlhalomethyl the chains bound to the carbon atoms in 20
the 8- and 12- positions having.a trans-configuration with respect to each other :
* The present invention also provides compounds of formula '

.__Rt Ry

.coon'.' . o (II)
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in which R, R,, R,, R;, R, E and @ are as herembefore defined ornie of R, and R"
25 represents a known protectmg group bound to the cham by an ethereal oxygen - 25



10 bound to the carbon atons in the -8- and 12-positions nust have a
trans- 10 confguration with respect to each other, i.e. these chains
cannot_he hoth in the [FRR]- configuration or both in the

[ ERR] - configuration; when one of them is in the [ERRl - configuration, the
other is in the [ERR] configuration and vice versa. As is evident from
formula (1), the hydroxy group linked to the carbon atons-in the U
15-position may be 15 ~ either in the [ERR]- confi.guration®’ .
15 [ERR]" As stated above only one al kyl group nay be Iinked to the car bon -
atoms in the 16- position. This may be either’ a 16(S)-al kyl- :
([ERR] configuration) or a 16( R) al kyI (gﬁlggq- conflguratlon)- Anal ogocgs,':_/--
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cycloalkyl or phenyl, nm.is preferably 2. Wen E is [ERR] 35 - |t

preferably, when Ad:saﬂd dbSvd%hU’BﬁE ,alkﬂ'émp, ndd ”:'|11ﬁked\tbﬁﬁ chfbBRbtomSin the?*ﬁ- i '
cycl oal kyl or phem;athn F_I‘h:ssm pr o ethabh \I6(SERIYL (a-{cB ratm)pxraflé falkyl (get hyI
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sodi um . pot assi um cad Cpum-and al umi ni um and or.gar -],Rz 40 anj nes "such as
trial kyl ani nes. Partic rred corrpounds To] 1 i nvention
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13- yn0| c aC| d Th)&ln:pe ol of phenyl. a{%rle%rajf@ israeqaiaileldet :substituted
phenyl, the trlhalomet gl group is ‘preferably trifluoromethyl or- trichloromethyl,
~'Examples_of cations o pharmaceutlcally or .veterinarily acceptable bases’ .are- S
40 . metalli¢ ‘cations, such as sodlum, potassium, calcxum and aluminium and orgamc 0 .
amines, such as trialkylamines. " S - ' T
- Pamcularly preferred compounds of the present invention are .
_ 9-0x0-15(S)-hydroxy-16(S)-methyl-cis-5-prosten-13-ynoic acid -
- 9-oxo-lS(S)-hydroxy-16(S)-methyl-3 l2-duso-czs-5-prosten-l3-yn01c acid - o
- 45 9-oxo-lS(S)-hydroxy-16(R)-methyl-c1s-5 rosten-l3-yn01c acid ' 45
9-0xo-lSES) hydroxy-16(R)-methyl-8,12-diis6-cis- -prosten-13-yn01c acid ' :
- 9-0x0-15(S)-hydroxy- l6(S),20-dlmethyl-as-S-prosten-13-yno1c acid -
- 9-0x0-15(S)-hydroxy-16(R),20-dimethyl-cis-5-prosten-13-ynoic acid.
: : 9-0x0-15(S)-hy droxy-16(S)-methy1-16(R)-ﬂuoro-c1s-5-prosten-13-yn01c acid. - ' o
_ __-50 9-0x0-15(S)- hydroxy-16(S)-fluoro-16(R)-methyl—cz.s'-5-prosten-13-yn01c ‘acid. : 80
o 9-oxo-15(R)-hydroxy-l6(S)-methyl-c:s-S-prosten-13-yn01c amd ' .



(i) reacting an optically active lactol of fornmula (MII): [ERR in which
[ERR], [ERR], E and [ERR] are as hereinbefore defined, X represents
chlorine hromine or iodine one of [FRR] and [FRR] represents hydrogen and

the other represents a known protecting group bound to the chain through an
et hereal oxygen atom and the lactol ring is in the trans-configuration 15
vmth\_,espect to the si de-chain bound to the 12-carbon atom (prostagl andin

15 nunbéring) - and 't he bond* | i-nking the lactol ring to the cyclopentane. ring
.being in the cis- ‘confi'guration with respect 'to each other; with a Wttig

‘reagent conprising a group of forrrul a [ERR] in which R represents hydr ogen

“are in the 3. GaSrs
the carbon at&ils

'30 acyBl®xy derlvatlve wth i
lat. the 9- position, -or (b) eStby4,

~which R represents [ERR] alkyl in a manraier known per se to form 9[ERR] -
. 9[ ERR] - acy! oxy . derivative without 35

- subst | t uent Sn ahich IRe, Ry % Eoanidtd @m as herembefore defing, vﬁ se uent ly -
‘sapont 1ying 443 ég*’gg% ﬁﬂ:@rzz S, P 53, A to yield
u

-the correspg

,mhose'cyclo
“Foal koxsyal k in a manner known per se to form 9a- or 9ﬁ-acyloxy denvatlve without

or [ERB]3 aI kyl to gi ve an opt | cal | y53qc5'-}ve corrpound of -forrrul a (| X}; .| ERR}
tin whiete RRY . .
~defi ned, the9'@1?a]1|

‘nbefore
qﬂyléé}%n-c'a-ﬁmtenm tic 8id:and 12- posi'ti ons

o) E;C%F £ 8 _ en the chain .bound to
_ ~18(59 20-4 tHyﬁc:.?}glpxﬁH ynm%]afrgur ation [ERR],
represe?t Hyakod, l@«s&ﬂs-pr ﬁl-IlDyr;btd)icxd(\hen said 25 * 5 chain
is in the [%{}ﬁ% mgx . FQaeis ptsstg%r neif asidd [ ERR] represents
hydr ogen; u rﬁ;j e ity ~EYYoelF a5 a conpound of
formula (1X) i mt)\nﬁmtgﬂopt-enry&%mt BetblEIfRRbrmaulakwkinwi th a carboxylic acid in
the presence of a conpound of formula [ERR], in which [ERR] represents a

h Ui

9

.metal toid of group VB of the Pe odic Table and Y 30 - re resents aI kyl,

di al kylam no or aryl, and a h INogen acceptor to- forma or 9[ERR] -
Tsi og of} Qpnflguratlon of- the substlot uents

Lyl sgcoppgund of the formula (1X) in

nver si on - of confrguratron of the
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- (iv) reacti ﬁgﬁﬁfm_& ?_fﬁ&,&gg N w't '“ ea e" %S? ., hydrogen wi th

40 a base t GtoEts SoomOMIhoats fapoUEoN fb u.'la IKRFﬁ T h Bne of [ ERR]

and [ ERR] represents hydrogen and the ot her represents hydroxy or
carboxylic acyloxy; - [ERR], [E R LERR] E. and [Eliﬂ) are as -
her ei nB&f ore defined and R N 0
1,531,567 represents a cation legzr_n;hge.t{,trcal 1 y or Veteri nari | y

._ accept abl e base; and, if desi red, (v) 4,9 di si ng the product of steps (i),
(i) or (iv) in whi ch one of [ERR]“and ERR] represents hydrogen and the
" ot her’ represrewhlsh Ry Bf:0K'ys Rst Ry, Eendd am ¢1m!afdr deﬁucd ﬁGCBams bound: onpound 'of

“formula Il PO§l " ‘Q‘ﬁg) 5
(vi) de-et hé%%%ﬁ?ﬁ%‘nﬁ%ﬁ%&?ﬁ%eﬁ o %‘T %nj{“rav under il d

Cacidi c2$:ond|cha1mtssn tlheﬂ-f:mﬁgmanorom reoalsénys lardtoxwmddonppmsedtswdrbynnul a s, and

ot 50? ST R N P A 0

‘The known pM'n'e,ortwlii mmppse tSaﬁetaH:‘di 6ftgrayip dlay'eabldanxthhe process of

10 the3prese eSF-lFW alll; dind bydrogen peceptor ms\? ps B9 mld
aci'di ¢ hydr ‘g de“té%%'é{ﬁ&“ s‘“‘éffsé°n1° ?%&%Vﬁl%é‘?%?ﬂbﬁﬁ@m o‘?ﬁ %cycl oal kyl oxy

nor

J) e@ériTying Qﬁﬁmﬂﬂﬁ’d df¥hERRA (1F) i whith RN @presénfdC mcr,g en at onrs,

1nvers1on of configuration of the substitiuents at the 9-position, =~ - 35

“(iii) subsequently sapomfymg the products of stéps (a) and (b) above 1f desired, .
toyield the correspondmg 9a- or 9p-hydroxy derivative, optionally also saponifying
dérivatives in which R’ represents Ci—GC,; alkyl to form compounds in whlcl?: R’
represents hydrogen and then, if deslred

<

: 40 ; ‘(iv) reacting the compound thus formed in whtch R’ represents hydrogen wrth 40
- a base to form a compound of formula (II) _ :
.' "y kz , COOR '
C=C—E—t‘: e
L R R

in which one of R, and R, represents hydro en and the other represents hydroxy or
carboxyllc acyloxy, R';, Ry, R, R, E and @ are as hereinbefore defined and R,



enol ether and silyl ether groups. The preferred groups are: [ERR] in which
Wis -O or -[ERR]-, and Alk is a |ower alkyl group. The mld acidic
hydrolysis step (vi) is perforned with, for exanple, nono- or

pol y-carboxylic acids, e.g. formc, acetic, oxalic, citric and tartaric

acid, and in a 20 solvent, for exanple water, acetone, tetrahydrofuran,
| , 2-di net hyoxyet hane and | ower ali phatic al cohols, Preferabl y, a OINto_y
0. 25N pol y-carboxylic acid (e.g. .20 oxalic or citric acid) solution i-s

used in the presence of a conveni ent | ow boiling co- solvent which is .
mscible with water and which'. can be easily renoved in vacuo at the end . of
t he reactlon4 A conpound of fornul a (
converted iMTTO - X : 1T [ T e
such met hods bei rﬁpégnsacatéqon ‘f‘f@rp ..-r_lﬁ*g-”d% iz SF’rf“-‘.’t‘ e |
chemical |iterat ure(v)foma.sﬁugamnﬂneduoaocaeﬂaqu,r(ﬁh)oi (ib)0ih Ribich. n(nk-,)of R, afid Rhi ch R is
[ERR] al kyl ,s may rérsess ndt Odnr eepFeggnts hydropnde &rmmdlommaﬂ! v:tlgcp ve a
conpound of formfP ';':'? ﬁ‘}gﬂ ﬂ @fﬁ&gﬁf&"sﬁg{(%%nﬁ Jrula (Is)
in which Ris hyc&, s {36 5§tl nd of .
general fornmul a- (copvertinguhd eimpaunds tlaxsohtaimm;ntmmeracmmnds oBﬁrrmﬂu(I bpf '

general forggla ( 5’ H“’Wﬁﬁ%@} fE’§af r £ d to e tth -
cor r espondi ng cor{ppy ﬁnf?h'\gﬁ{i Fglﬂ-,%ﬁi upf fhﬁfgc ornu a
(VI11) may be pr eipédobsis.0yExamples tare SI-gkoxpe memﬂoxysta fikyloky awh actone of .
formula: [ERR] iy slhméi[h ?oontaesa % oxjges aagnsoleﬁlkwdlk@b'ove and

X is chlorine, br8 ﬁ’i‘éefa st Fle8rovRse e prp TORRS %%l ng in'the -
trans-confii gurat ion with respect to, the side.chain, d thecgonds Ii nk|

the | actone>ring ®8Phe c g_penta rPng b@go-l n-g CI°$ c ‘i"gur atlo

with respect to each other, and the hydrogen wem lin ted to% e

carbon atomin the 13-posi t ion (prostaglandin nunberi ng) anff '& haI ogen
atom 40 |inked to the carbon atom | n the 14- p05|t|on (prostagl andi n

g P o il M oD, &omﬁ@gc g;gf“#ﬁgi ”@gu. .
methy

(1) ist ef orselvext,tﬁoeexamf;teoavm :
5 or a conphg{md d?wqf(ﬁhﬁ’j‘ Prqfhr@ %OJINS’CP rwbe@sbwiyilcodm‘hﬁem the 20

compound of for mfhge; 3&“&%@?‘ ﬁ%{"@&m ”SZQ% eoved jmrgeun gt (%) ¢

Reducti on of thetﬂéem-t@erfwal prosta AndinonanberTh vedf"hvgc"ﬁéf

%’?

| act one of % sor mul a Ifmladl)rthustfmdmiaytsﬁlseqhﬁﬁt&)bea:bﬁlveitSoi R)o oI s

havi ng the Tor nui2ig °f %g 1 th(’ﬁ °dS being

(15(R) - ol ) wherelcam u rmubs % th. gﬁ/e

The reduction of at:llde 015 oﬁnﬂ yapmnfvﬁﬁ 1slh?dra§bn0rganl c

10 sol vent 3osuch Aycompopneof fm“!ﬁ %@ ' ydrq%e% %t%@x@wﬁhah&spml oxan,
oty or D an, e R A D e LSt %
bor ohydri des, |ngp,arthdm|ea;rona@ k:btﬂib tH ®’es C_LE Itk OOT- rh dride, -zinc R

bor ohydride, 1ithi ufhe commuhdiol fd@muIQNYHI’)IW terpiepreddy A mulltl-step process,
triisobutyl borohyﬁftf"éefm“{ plectonp gt frmYE of the 15(S)-ol* from the 15( R) - ol .

Thi s separation may be ..15 performed by col umm chromat ography, e.g. sili ca
gel chromatggraphy, or. by thin- | chromat ography, usi ng, (m)both cases,’
as eluents; mxtures of rret hyI ene L _ : 35

- . /cx E:—E @ :

.in which' R,, RG, E and ® are as ‘defined above, and X'is chlorme, bromme, or

iodine; the lactone. ring being in the trans-confi uration with respect to the side «

chain,. ‘and the bonds linking the lactone ring to tie cyclopentane ring bring in the

_czs-conf' iguration with respect to each other, and the hydrogen atom linked to the - -
carbon atom in the 13-position (prostaglandin numbering) and the halogen atom 40
linked to the carbon atom in the 14-position (prostaglandin fiumbering) preférably

b:,l;ng in- the trans-confi guratmn (geometnc trans-lsomers) w1th respect’ to each

other. ™

~The halo lactone of formula (III) is therefore e1thcr a compound of formula

s %*'-l e ane

e

I)l h5§, .forn”ed may subsequent ly be\,\J_ :



chl oride diethyl ether or of cyclohexane diethyl ether as well as by
fractional crystallization, for exanple fromdiethyl ether or diisopropyl

ether so_as to ohtain 20 pure—opiically active isoners having the
foll ow ng-fornul ae: 20 [ERR] (c) Conversion of an optically
active compound of formula (V) [ERR] 25 in which one of X, [ERR],

[ ERR], \E-and [ ERR] are as defined above, and one of [ERR] and [ERR] is

25 hydrogen and -t he ot her is hydroxy, |nto an_.optically active conmpound of
formula (M) 6 : ~ 1,531,567 [ERR] in.
whi ch X, [ERR], [ERR] E-and [ERR] are 'as defi ned above, and one of [ERR|
and [ERijss hydrogen and the ot her |s31§5known pr ot ecting group boundsto

t he chai mthrough—ametterear—oxXygen arom —The et ter - cartomr of—The—
conpound of . f oPR#remgoypd pEfospeaier ably carried out with a vinylic ether of
formula [ERR] in which Wis -O or, -[ERR-, in the presence of catalytlc

amounts of, for exanple, p-tol uepdsul phoni c acid of benzenggish phoni c aci d,
formul & (V) with a trisubstituted

or by reactl ng the conpound of t§
chl orosi'l ane in the presence of a%éx éf, tedanpl e i mi dazole or a
ngidlr oghkgori ¢ ‘aci d forrred Qther vinylic
6- d|h¥dro- g yran-and
I

trial kyl am ne) as acceptor of the
et hers which at:} ‘be.used are 3-nmethoxy-
4- et hoxy- 5, 6- g igmtost%wpwarp obtpig- tbq pepRound &t fasmula XN iavoivss dreer abl y be
effected ' r el PTRRIERE £ oAl o Rlpd sagxta&n niihbdtin®) GYGE BRRNt anone or
cycl ohexanone thcaaebiformiila (IIH tcpynera&nmm fthe AB(S PamialSeR 3ot hagihg thee r ef | ux
t enperat ure i nfamuiapndVve) andl %t , and di stl I1ing off the al cohol formed to
obtain m xed acetal s jor enol et hers,' according tq the amount of catal yst
used and/ or the heg#{ng time. (d) Reduction of 'e compound of formala
(M) to give an opthedily adsive lactol of for Bl & [ER® in which X
[ERR], [ERR], [ERR] omd KERRP -are as defi ned.ov \/'Ehé—‘?eductl on may be
perfor nmed- by treanent it (ﬁal sobutyl al'um ni um hyd uudec ‘@ sodi um bis-(2-

met hoxyet-hoxy) - al um_ni um"h?)‘drl de in an inert -sol vent, " @uch as tol uene, .
n--heptane, -n- hexane( %éﬁﬁ%ﬁ’@ or m-xt ures ther ed¥b) @(Rbel) ow [ERR]: 'In the

progess. of t he ﬁle,at %ﬁt‘é& pectol ‘used for the thlg :
reaction {estep(i %hé &d@é‘u @rme ’aqayt su#@bly ‘{:@Ffér\‘ﬁdmcanf E a (h&)
obt ai ned , in wivel, [stdiiR]as | @ethymhi ,o gemthyh ne:th{rERFq dms'.t iahe when the

o 118 ”‘ttt‘i‘témr R R

hydr ogen.15The Rin0sh the NEG)-bIOfré &hcas( pol a‘thibpatd’hoﬁhﬁhy Be3- podsti on
(prost agl andi n ehrom'éo ogy® iligg slnlrﬁlh;pm#@%ﬁanlo,t‘%tmm bon at om
in the 14- p05| a% le‘?;ﬁt \:j‘f‘ifgi £ mul a
(M11) may be erytst ﬂiianbﬂ for dx .aprtm ﬂhewrah obfans- i SOMETS)
or in t e Clpsﬁewnéallgucti\@ u(ogrstsrtfat'mg dtedb&awnmmvs e: W h respect to ead¢h -

other. Preferably.they are in the-trans- configuration, since in the above

met hod. for. the pr\eparatlon of thej actol . of fornula LI1)-the: georretrlc
trans-isoners .obt. al,@ed in a fag hi gherR percent age./ - & |
o4 x AT a(‘\/c"’f‘q’ '. el /ﬁ et
. .
. (IV’a) H ouR‘ ave) ¥ ‘ou o (IV"a) *(
o ' R 0 L
, L . E (IV"b) e “RQ _

b4

. (i:j :..Co_rwe.:_'_si.o_rl_;of an optically act__xve_- co_ntpou'r_xd of fo't'mu_la v .' .
: : R
' . _. } .
af‘\ A S
Dt R§¢~§+ ke . | _ :

25 . in which one of X, Rj, R, E and @ are as defined above and one of R,and R, is 25
hydrogen and the other is hydroxy, into an optxcally actwe compound of formula_ '



(92-95% than the corresponding cis-isomer (5-8%. The Wttig reaction
(step (i)) is perfornmed enploying the usual conditions for this kind of
reactioen, ie.—-in-an-10—orga t, for exanple diethyl ether, hexane,
di met hyl sul phoxi de, tetrahydrofuran di-met hyl'T 0

hexanet hyl phosphor ani de, in the presence of a base, p'r ef er abl y sodi um

hydride or potassiumtert. butoxide, at a tenperature of from[ERR] to the
reflux tenperature of -the reaction mxture, preferably however at room \/‘ .
terrperature or bel ow. When in the lactol of formula (VI 11)X i's bronine or

i odi ne, the tt| g reaction fmay be perfor med tisi ng about 15 two

nol es of - '_t g-tpagent per nole of 5& and.it is sufficient for the
reaction to l-ast from . 10 to Z0 mrmotess 8lever when X is chlorine, i |
necessary, when' usi ng for exanple ffom1.5 to.2.5. nmol es. T th;U ~Sag)! t" ,

per mole of lactol, to prolong_th
is desired to- use shorter reactio

rgaction t|rre up to ten: ho?rs or, if.
mes., |tesrs 20 - 'necessa(])to errploy a

great .excess of Wttig reagent: at a ) of Wttig. reagent per nole .
of lactol for reaction tinmes of about 30,@?1 ut’ es‘o Preferably, in the |actol

of formula (111);, X| rom ne or iodine, a§4nce i'n this case both the triple.
bond fornati on hya ‘3 El@dr(ﬁaﬁtds%f'ﬁé% Sobl ace SI mul-t aneously by -
en oying s % P &&tand)m'tisrres .-25_
The term' %t ti g’f?fefayemfhed gﬁg et E‘Wﬁ%md@g F'fxglg,

25 [ERR] wherein [ERR] is aryI or: alkylSHeuef £ q"@“brom ne or o Dilhe anq R

i s hydroogen or [ERR] al kyl . Waen [ERR] bxal kyl , IS pref erably et hyl”..

The preparatl on . of the _thl g reagent di scussed in.det [)by Tri pett

Quart. Rev., 1983, 4-;-- 406. 30 " - The optlonal

esterlflcatrons,ta L;Jgﬂae-esrstlﬁfr; Plc€. .|nvent|ontoforma -
[ERR] or {dERR] It ue esu WIt p sjg&e Jf %@lgwre pfoﬁal met hOdS .
for exanple by d%\lﬁf?ll anletlhulaibr Fhlamklladéind ﬁﬁ“ﬂﬁﬁ presence
of a base. Int famyhc bydf @hm,[ﬁa- (lgp, in-
which [ERR] is s 51 3’3@%‘? %ﬂ’{ Sxihydmt |
derivativye is lenentadonewhb cﬂ;héfaﬂrgﬁtm ounﬂSof f0rmu ?‘a gtﬁ'é%ttl ve of
formula (1X), ﬁmfged;iﬂ%ﬂt anSindty y“azﬂ 1 1 i eofsmhgldléeﬂ ﬁsElattfi’e [ ERR] - _
acyl oxy ent- debruﬁtueytﬁl ot fanheta ers, oo lfotmedtd on s . * .
carri-ed out wi )mdnﬁﬁxﬂebfﬁle% g f} resence o cﬁt ﬂﬁ‘fﬁimﬁd’ of formula
[ ERR], ‘where a°f° offorrastlall |-0i d ofn gd’ﬁ FBuls (Ve gﬁeramc@h&u;aptlng and. Y is
an al kyI a di al Kyl anino or an aryI -gr oup, and- ‘a hydrogen: acceptor . '
i nversi ogp of confi guration of the-&ubstl tuents in the 9-position _

4 occurs. Thus, starting from t derrvatrve of - forrrul (: X). in whi-ch
[ERR] is hydrogen and' [ ERR] - aJEE ] - acyl oxy -ha erivative is-
obt ai ned, while startlngfroman o - dgfdvat i Ve of forrrula(IX) in WAich -
[ERR] is hydr ox an%%LERR] is hydr oge'h& = [ERR] acyl oxy ~ent - deri vative is

obtai ned. In dSR«ﬂ!l;lER,egt,gt“,fl cation reaction 45 . involves the

conpl ete i nvemsthe rveithi moﬁﬁyﬁrﬂg S al""””‘V‘"@rréh‘!!@tldn Hal[g*}e 9

posi ti ops Then-heamt,r he%’:ﬂh ¢in ektls ature |n an
i'nert anhydraqy e ghptee% at beddvy chr"éff’é‘ﬁ’enl-hpmame;ar bon,: such-

as benzene or u°1’ LFé‘?Pe(‘) )éis bf fobiila OF CYOP ‘(fheettheractof ed Fot PG, d! et h |
et her, 1, 2-di nethoxyet hane,- tetrahydrofuran or dioxan, or a 3$oge _
h-ydrocar bon such as di chl ororretqh%e 50 or dichl oroet hane. Al . the reagents

used, -i.e. the conmpound . of for a [ERR], the = 5 est&rrfyr ng S

car boxyl ic acid and the hydroge acceptcn:r,, are enpl oyed i ’t Me praportion
of at least 1.5 nole per .each .Preferably 2 to 4 noles of.

t he each reagent |s _enpl oyed per nCBI eﬁo IcohoI -In.the corrpound of .~
fornul a [ERR]nat r pref erably P, A%"Or Sb;. especi aIIy P. 55 . \Wen Yis
al kyl, it | shydog éfﬁxﬁ Prgl ‘IX)WM@H% which B, pref erably phenyl ; and when
- di al kyI amno, it ts pref'b °§°‘(§qumh tRE mieriall it é o andiRGfis f orrrul a [ERR]

is preferably triphenyl hposphi ngy: tri phenyl ar si ne IB‘I’f't'enyl ati bine or .’
‘heanetfyyl tri am nophosphi ne of f rrrul a [ERR] The hydr ogen acceptor-used i's
. preferably an ester or .an amidg pf 60 . ‘azodi car boxyl i C(vmg,d preferably
- ethyl azodicar boxyl ate,. but ot r' en acceptors may. aI SO be used for
'|nstance2356tetrachloro1n U|n ne23 Lo%0

an ent denvatlve of formula (IX) ts obtamed m whx h R
c

a

1 i8 hydroxy andR'2 is



8
di cyano- 5, 6- di 1
1 - I C - . 1531
saponi fication glgro(;!4'b?nzqu|none or aZbg?Zfor :
by using inorgah P iii) is carried out by-the usggrlde' one
C—0dste Th
1), in whi ch R represznt e optional conversion of tht hods, for exanpl e
ghI;ELR represents a catlznhggroggn i nto conpounds ofefg;ﬁSFCt? of step
cceptabl e base, | i or-a har nma a (Il), in
~exanpl es by sallftiaglgo carried out by s ggﬁbéﬁ?"y or veterinarily
sol'vent miscible with mgtgﬁthfalFase at r00”1ternperalgpgl et hods, .for
ol 'owed by the re in water or in
moval of the.solv 2
e by

evaporation. 10 B

i y carrying o

]go.)fw%a_i?’?) ! Ihﬁre 510, nﬂfaf’ﬁ53y3§7llaﬁp[?g;: ate. Conbl Daticnetist eps -

other. is hy_1 Wﬂi e\Qfatc{:EEiE&edawdt I 8%hd Yoo &ﬁi&ﬁound of
Jandin deoﬁgﬁtheand the

@)landtha L
E@Pp]aﬂa 1 isfo i(Mjﬂ)‘ma hgmﬂ\era' kyl o the

.cation of a
A §omieys) ¢ 4 eag-f- &E\g‘%a d [ERR]:
n ERR

S

[ERR], [ERR]in hE
= f'
for rrul as(l1 ae mel c-ns rg; ec'il’t&‘eaaﬁo ef. Prefee
hydr oxy may)q {% efr' ﬁg =5 mﬂmd ‘id?%y y%f t%ﬁctﬁbafpomd of
active conpoy 12 VIIEPth gebmdtucmra{: & obtainedin 4, fhiwameamjtagehe ot her
an mm ggl) dm 75- mers( D’BlletWUng te@ct s
0X0 group. (gﬂ;msrf peied STPIS m di6i bhs[fﬁm}kla 2n optically
[ﬁagent or MgE e aamth 1fm tmm‘md % éxxahpet Fgetmr form
e ra

opt i E;ngszcﬁfwf‘: & - (ﬂ'l’t‘&ﬂﬂtprq:fy V‘ﬁf f&e mnertobutgm??dgl )e tgo?\e/)s 9
i : eratwip ol
GI1E), which "a;? ty howe mP(Iqo E’c Hbﬂr&u{e]o)‘ bel@‘ﬂ t g@ﬁg{; at 0 form an

RS o e é‘%?'ﬁ?zﬂ fhicHmgatoor ks

is t pastiof {9r -

synt hesil® of
one step by. r@@m" on?\m taﬁo wemw@ﬁﬁ% usrweslsﬁ
al dehydes of florremarppie fr reg%fg ith 1@:@&;@1@ zrdgo fﬁ&%&mﬁ pr epar ed in
' ten hours or, if it is-desired eshorgtr ] It hﬁf vs‘;liﬂls%(t ur e2 of
es O lttlg

Eél % hI n %I Chq}e{f % Pé?ﬁ%yfa ati egcqs o ti ent: at least
e a ehyd:é'  per mol |0 I T %ﬁg gft;%ataﬂwlﬁlﬁﬁtﬁs gu:f qubﬁl th res
e mE,I sirick i thgsh:@sc? é’ o respect
re otamkgp[apq;mn}l na%u[slyv phOSp%o%ato ring

fx are'in-a ci slaaciniﬂf
[Engill a: [ ERR]bond formatlon an and itt) e
R, g ¥

per'f or maEB in a %ﬁtsﬁfﬂvnm ecageyt d@F‘Pﬁ"é&° ‘E‘m ‘eﬁh&smm’“‘a' kyl, and%&(

1, 2- di-met hoxyet han)é ?e;/reg;] whi c% preferably is @38 reac'l[)| on is sui tabl y

thereof in an inert gas _ydg%?] PaQCHQl—nEOﬁw #gt rani d enzefe,

mol ar equi'val ents of .th at nosphere, and using a sus e or mxtures 30
Oéma@#'ﬂd-mfxs brominsi %ihqz: J gé?gg‘) l%gtrl ed%fntg; g 2.5

a ! ehyde

The startin
fornmul a: (X?a”% 'I?'n%l(' cusggdmll;l aﬂ&yﬂﬁy er ot 9963 Wé\‘léfl’(lﬁ . ém
:i t*&’v p@éceis@f t‘hglpaesent invention tgl dehyde of

35 [ERR] #Ib) Th
from t he -conpoule el‘halod g§r at stte Iy t10na1 methods
1, 531, 567 i fougxampleb éﬁ! h?ﬂnla kig ha Qi@ g )!Sfmsqi’” epar ed
(X| | ta) - In ctihll: case, 1:.tartmg fr(;)m anat derwa’uw.eot l 1 it 'lgt is %dr o
S an {s Xpdrbyy) 2 Pgra enva iveis w ile starting fro

2-t et rahydsopyr et e:wa_'tw fg%g%\ﬁ 1cl{ R lisctydroxy. aqnq)]&e is hﬁ?ﬁ?g‘fn a [ ERR];s
?nr )e(t reacted wit A% élmv lﬁ.\:ﬁeroﬂ'he hbtel‘d%dd o ot gt QXJJltht at'bohjtlic)alcsluh Enzyl

ure of - tri phgdyice p ﬁ ® ﬂvaad;etaﬂmppéﬁg | 'rl;gezf

P‘hﬁﬁ p%ﬁl{iaﬂundssoof .

occurs, Thus, starting from a’ nat-denvatwe o
_hydrogen and R;'i8 hydroxy, & 9p-acyloxy nat-denvatwe is obtained, while startmg
from an ent-derivative of formula (IX’) in'which R', is hydroxy and R', is hydrogen,

: * a 9a-acyloxy ent-derivative is obtained..In other words the esterification reaction Do
L 45 involves the complete 1 inversion of configuration of the hydroxy group in the 9- 45

osition. The reaction n is preferably-ca-rried out at room te mperature in an inert '
anhydrous solvent, W which is preferably an aromatic hydrocarbon, | such as benzene
or toluene, a linear of cyclic ether, for exa ‘fle diethyl ether, 1, 2-dimethoxyethane,
on such as dtchloror?ethane T

s . . tetrahydrofuran or dioxan, or a halogenate hydrocarb
50 - or dlchloroetha ne. All the reagents used, i.e. the compounds of formula M" Y5, the
esterifying ‘car e hydtogen-acceptor, are employed in the

h mole of alcohol. Preferably 2 to 4 moles of

the each reagent is. employed per mole of alcohol.

Inthe compound of formula M" Y3, M is preferably ‘P, As or Sb; especially P.
55 When Y is alkyl, it 18 preferably methyl when aryl, it is pteferably phenyl; and
' when d1alkylammo, it is preferably d1methylammo The compound of formula

M Y, is preferably tnft;henyl hosp hme, tnphenylarsme, tr1phenylst1bme or
hexamethyltrlarmnophosp ine 0 ormu a | (CH,)NI:P. )

The hydrogen-acceptor used - is . prefera iy an ester or an amide of _
ethyl azodicar oxylate, but other hydrogen- . 60

60 amdncarboxyhc acid, preferably
acceptors may also be used, for instance 2,33, 6-tetrachloro-1 4-benzoqumone, 2,3-

forrrul ae (XI Va) then bl
) hydr?)ege:)gcce d: 1%%% Béhfigie moq %hﬁsu:a%i ?&9 1
.. or i Eh'ihﬁfh "

55



chosen: [ERR [ ERR] (Xl Va) (XI'Vb) in which
T is as defined above, which are then reduced, by using, e.g. sodium
cyanobor ohydri de or sodi um_borohydride in dinethyl sul phoxide to give 10

conpounds of fornulae (XVa) and (XVb) respectively:

10 [ ERR] [ ERR] (XVa) - (XVb) in which.T is
as defined above. These | actones are then converted into the cor respoqQdj ng
conpounds having a free hydroxy group in place of-the -OT'group, and are,
finally oxidized to give -the al dehydes. of forrrul ae.(Xta) and (XIb): 15

The conversi-on of the conmpounds of fornulag (Xva) and (XVb) into 15
conpoundsg haV| ng a free hydroxy grou53rp§g, be perforrred by treat ment Wh
e.g. BBr..,. o — - ~ - : ey - shes oxaea
acet at e when 'E!mygnd-i)ﬁbénchlatok bemmduem Ior a@tbis@vrmnrande t i smm%qagomn rray be
per f or ned f or ,ﬁ? i llg%ﬂl"z%mlhlgn mﬁ;‘)b{,?ﬁ%c?%‘{g% Bifito give the
al dehydes of figh of ,mula( 3‘3 ior exanpl e,
with Mffatt' spha aficalyr oni vekerinad dilly |m%ame rhe e:ntalsoThemeonqnnu byl of fSormul a

(1112 (o t'mm nm'%hw A b“ﬁe‘l’/ﬂ‘m&/&a@gﬂﬁ‘g@?‘gﬂes 180, 24 --

substantial |y i§ gﬂigﬁl‘gﬁ& %%Zat S°H°“t

(1971), while" thq; CEURR qaalae dokibinabion BRMeRIC()DIOSPA thekeds 25

descri bedin B}btatmedlan h“u wradtof fmmNe(H)lmmh:bBS;f R,and R, is

25 The conpou '06?“# \# %“ °’ YIORY. el y be

prevared Ton i R R BB B

respectively: <{n land R,:shydrogen and the QtERB hy géhen be ox1dxzed inthe (XVID) in
GE

which T 2% as Shmsit w@p@ e*aw hoR. ang Ia IERR]

30 wher ei i ‘h"éﬁ é:_f Mﬂ %r%aﬁﬁr‘;ﬁl din an

i nert anhydr oUgrocess of EEHventﬁ)H nfx ﬂﬁ,an ooaayl,

di-chl or ogp thanaetwencq eé@melaidi)oﬁ h egneae bgél%%l Ie ?02 :
ester or an a m:‘ s ot of romul a -
(XVila) and ( Ly ema:y i éhydes ?)f %ula "-” P

1,531,567 [E [ERR] (XVila) "~ C(XVI1b)

\M‘II ch Tis as deflned above ‘whi ch aftd saponlflcatlon vmth a base, such
as NaOH, in aqueous rethanol-are hydr¢g&nated, e.g. with [F_(I?SI%, to give, .
after acidification, _e g. wth hydrocr| c acid, the conpounds of for rrul ae

(XI'f'1ta) and 5 5 (XI'11b),. respectty¥gly.- A racenic nmixture of, .or an
optically actlve |odohydroxy lactone of ‘forrula (Xl.Va)y may be prepared by
treating @}thrcd thn‘laétmemﬂgas m lieRFs-¢oifiguration with redpeat o (e aldelyde def i ned

above, wﬁfl ch @;g&ﬂf}{j@ ) O‘lf*g o ﬂﬁttgrm Hpingpispopfiguratiopwith 2k g
wi t h- an aqueous | a8we 0%09%1% uﬁ1 ||od| de at roomtenperature.. The
10 i odohydr oxy-| act one of - forrml (oXleb) gsray be prepared by the.same
method, starting fromthe Iaevoro"c° - QEYo-is H@r of formila: (KERR] _
(XVII] b) in which- T is as defi nedwabbve, fas’ descri bed in British" Patent
Specification No.. 15~ .1,420,338. . :

15 The opti callhyvhmhtii.,\xepre@ alkybl and X Bs, Rl &a d(WIaIrtt @)deﬁneceabovhe

dext 1 or 0t o vy | SEriEtohe J@%‘i’#ﬁﬁﬁﬁo&l@m ?ﬁ?@ﬁl&:ﬁlﬁ eyl | yapetive

bas €S, €.0.  thereof, in an inert gas atmosphere, and using a suspension of 1.5—2.5 molar
.equlvalents of the compound of formula (XII) per mole of aldehyde. The startmg
matenal for thls one-step process is therefore an aldehyde of. formula

35 or__'-an'aldehYde of formula: L e e : o 35
: °"'cuo R

.The aldehydes of formulae (XIa) and (XIb) may be prepared from the compounds
. of formulae (XIIIa) and (XIIlb) respectnvely : _



dehydr oabi et hyl am ne, of a m xture of both optical isoners of a conmpound of
formul a: [ ERR] (XI'X) whereT is defined
above. The preparation of this conpound is described by Corey et al; J. Am

- formula: 20 °

.Chem Soc.. 1969, 91, 5675; ibid. 1971 93, 1489; ibid. 1971, 93, 4326.
Alternatively the al dehydes of fornmulae; (Xla) and (XlIb) may be prepared by
25 _, reacting conpounds of fornulae (Xilla)and (XIIIb), respectively,

wi th a~sul phonyl ‘halide, to give conpounds of fornulae (XXa) and (XXb)
respectively: 25 [ERR] [ ERR] (XXa)

(XXb) in which T is as ‘defi ned above and Rc represents the organic radical
boundy 0 the-sul phur atomin the gejgppnyl halide nol ecul e and, for
exanpke+—-s—Het-Rytr— —p— oty ; i -
di ethyl "ether yield conmpoufjds. of 30 for mul ae (Xl Va) and (Xl Vb)
respecti.vely. As descri be bove, these -Q - - 30 subsequently reduced,
converted i'nto the corres@dl ng conpound .avn ng a free hydroxy group and
finally oxidized to give dehydes ' ofpkgr qul ae (Xl a) - and (Xl b),
‘respectively. The conp® und'% of fornul a@ qMUa) and (XVI1Db) ray..al so be
‘obtained by reacting the . .¢$HBdunds of for GXIlER (XXa) and (XXb) respectively

in an organjg, &ﬂ'g;&g% cribllrdfigR zﬂns.tete%,t oraliduRlgRaLy Grmoni um sal
Iy

in

of oxali c .adiin hle aspT Bése asadadied with { lodustihiimideryid be prepar ed by

riphen S ite apd. m liedide, formin;
ge?g g artﬁ?npogt]%*sy}) fo??nuag (Xlt\ulla?ﬁd IVb), depe%%ﬁ?g gonﬁﬁysmlg matenﬁ (X)?I
~ whi ch [ERR]c 035" [ ERR], [ERR] E-and [ERR] are as defined above, wt h an
equi val ent -of a base, pref abl y sodium hydyide; lithiumhydride, calcium
hydride, an alkyl-lithiu rivative or t nion [ERR]. 10 . The
phosphonat e of fornula ( ] 'may be obt ai " by hal ogenation of a 10
‘phosphonate of formula: | (XXI'l) in which [ ERR],

- [ERR], [ERR]; E.and [ERR]! ar 6%hs defined dbo?® The hal ogenation may be
carried out in a convent i ¥k manner, operXIVg substantially for the

hal ogenati o [ %s
15 The. phos W b b e et SR ﬁé'@;.bénw% RS (R ot pocs, e g
accor dng t enipounks oﬁmraylae(xw),and(anre ly:Soc. 90, . 3247 (1968) 1&ind E. J.
Corey and G K. Kwi atkowsky, J. Am. Chem Soc., 88, 5654 (1966). Preferably,
-t he phosphonate of fornul KXXII) |s prepas d by reacting a corrpound of

' . ERR]

(XXIrry 20 where [ER |s as defined ove with a conpound of

formul a: [ERR CHoOT (XXl MRET € [ERR] is alkyl, and
{ERRl, [ERR], E and [ ERR]: gkg.as- defined al? -When, in-the 25 .
'corrpound of forrrul a (XXIV), the carbon atom bearl ng the [ERR] and [ERR]
substi t uent i which mtdeft;ed ‘ahypwe.oFhesd llagtoneﬂf altehbeno perivertdd ms.uothers and not a

racem c mx s haying TPy :
~ hal o- paosph%ﬁﬁgi%@,z °m§m" i‘z %’Tﬂhﬁ ﬁ%‘ﬁ“ >aa€§‘; qmtay repcting the

. phosphonat ecoc@lobraia |hanringﬁ fréedtydm be erformed by treatment with, e.g
(XXV) 30 Brs "em SEEﬁ; m‘N@“’“EC ﬁﬂd Yl t?“h‘s e"f isned above,

with, as a ﬂjrﬁ)&g or xldatxon éTl so gr ﬁfgfé nétr' bront de

(PHTB)20 di OOK‘Ibl)em bé(paﬂfdmpd Nor exd nﬁild)&mﬁ MBlf £ redb £ vt LE‘dHiriBI m dﬁ)

N- br onbsuc ci*A8¢ m N—l br Qnoca ro] act ane,

N Fodosucer g e ERaEeA e gt Wg@ﬂ%ﬁmﬁmt the

car banl on of80} 243(19&1),0w eua @mD & bé& prepared as :
25 °  described in British Patent Specification No, 1,420, 338 " 25

The compounds of formulae (XIIIa) and (XIIIb) may altematlvely be prepared
from 1odo-hydroxy-lactones of formulae (XVIa) and (XVIb), respectively:

g .
7 c"zc“ o S '6" CngdT
' (XVIa) : = _ (XVIb)

S in which T is as defined above by reactlon thh a compound of formula M"Y3
.30 wherein M* and Y are as defined above, and a carboxylic acid in an inert anhydrous. 30
S solvent, such as.benzene, toluene, dioxan, dichloromethane in the presence of a
: hydrogen-acceptor for example an ester or an amide of azocarboxylic acid, so.
obtaining. compounds’ of formula (XVIIa) and (XVIb) respectlvely .



35 obtained directly by using only one equival ent of base; otherw se,
it should be 35 necessary to use another equivalent of a base to obtain
the carbanion. If this alternative route is enpl oyed the phosphonate

carbani on of fornula (XXV) may be obtained by treatnent of the phosphonate
of formula (XXIl1) with an equival ent of a base, e.g. sodi um |ithium or

cal ciumhydride. Of the intermediates forned in the-* 12 :

1,531, 567 production of t he conpounds of t he present inventidn, those of
forrrula [ ERR] (XXVI) in which Z
is>C=00o0r [ERR] 5 ~ one of [ERR] and [ ERR] is hydrogen and the ot her
is hydroxy or a knomn protetlng 5 % bound to the chaln by an. E
et her eal ox\mpn atom- - qr_. when Z. by 673, - RP. .. f gk

may al so be - an oxo- gr oup, R5 an R6 each denote roydr ogen or “one_of R5 and'
R6 is either fluorine or hydro .and the othero ‘[ERR] aIkyI ' E|s '
10

[ERR] . In V\/nlchnls anlnte of froml"
[ERR] - giﬁ 10 in vvh h [ERR]- and [ERR] whi ch
may be the sane or d|fferent eacH«¥ s 0, 1, 2 or " cuzo[ ERR] is .nmet hyI

cycloal kyl of from3 to 7 ri ng(xani)on at.ons whi exvippt i onal I'y cont ai ns one
or nore ring oxygen. .or - sulphur at ons, hen | or . henyI substi-tuted by . -
hal ogen, [ERR] aiﬂrﬁ@l’f s iad °ﬁ‘E§f atb!"\’eifl 6 h Q% aPOIH ?%fg?h &1basy Bich asproni-ne
or | 0d' ne, the 1 cndlﬁcat qtlg wié? ;}?&hgﬁchg’gﬂgé uﬂcﬁl xgﬁf@&gﬁ afngur ati On

r

W th respeét t 0 (XIHb)S redpec 15-attached |n positi-on;
(priostaglandi n ny F‘ic naﬁaret rlgp gprically aetive t{g&eirdtxadacmne@f fofmalaol i ng
to ring A being i d’i’ag & FRTRed r&ttfeéﬂnﬁ/\i‘f"?f“w&g‘g, pyaieach ot her: -and a B

process for theitr manufacture, are des
Appl i.cati on No. 52339/ 77 “(Seri al 'Nunber :
of 20 this Specification. - Nt
20 The conpound (XXVI) where Z is and ongy 'Fz°7[ ERR] and [ERR] is hydrogen
and the other is hydroxy, may be-prepar &Y by. deet herifying, under reaction
condi tions scrllbedlmb'lowes deﬁn@d) ndudtISirothmﬁdbrm &% salt, e.g. With|ap alkilie

conpgunds o f or nf) Leh “g [epriaare. rpos& L
as nat.ur al prostaérﬂfgd’J b16 th wey&,[tory ﬁyﬂgmpartegggg ep?aensee!ﬁ?th?%ventl on

possess .t he advant.age over .nat ur al prosta andi ns in that they are not

wcdoed and clai med in Co- pendi ng L
] 31568) whi chhas beQXIVliIa)'I ded out_

substrates for the enzyme 15- ‘prost agl andy

this enzyme quickly .inactivates:natural agl andi.ns. Additi&YAHPly the

conpounids of 30 the present. invention & ; nmore selective in their '

therapeutical action than natural pr ost agl'andi ns.- -In particular, the -

compounds ofs t he t: tT Grasapféledlabe'et@dq&nbbd fn Bmshmmnssgasxbdtioﬁ Neecretion o

as well- as preven |aﬂeogmu(lmc oo éanr}ll S |n : 5

gast r oduodenal. trlaﬁﬁeratm lh.nieépa E 3% téa]] -egg ,%gfegfﬁ"%)le 35 |

t her apeutic i ndemehidrtbabwmy ¢ of a: nilﬁlu(et dsfebdtlabptaaloi‘soxh' € &ﬁﬁdubi@ of .

t herapeutical dod@mulas | guest dose i nducing .side effects (i.e.-enesis and .

di arr hoea)) . The conpounds: of the presentc,,éor,],ventlon for exarrple o

11- deoxy- 16(S) - met hyl - 13, 14- dehydro PCE-£(i .e. )"

9- 0x0- 15( S) agrydr oxy- 16(S) met hyI Ci s 5- @ an 13 ynor c acr d),_ and |ts

15-epi - derirvative (i.e. . S

9- oxo-I'5(R)- hydrox 16( rret hyI - Ci s 5 prosten_ 13 yn0| CdaCIbdZIb (1:1 40

deoxy- 16( S) - net thV 5%,, TR -Draparape _'.._.mon s described by Corey

16(S) - net hyl - 8, 12 ‘8?A1 et ) ez:= o Rséﬁtg}){,ﬁpgfmg

deoxy- 16(R) ﬂEt hyteactidg d¢nsbRhdschf ﬂ)rﬂlﬂae(]XIIHﬁl’ahd( ) respectivly, thhasulphonyl

9- oxo- 15( S) *hy

unl i ke PGE2, which is taken as tfe standard compoynd in the table that

fol | ows, are conpl etely unable &/@%Stl nul at e -smoot R_muscl e, such as the:

il eum of 45" . guinea- pigs, _th@ol on of gerbilg And the uterus of rats.
c

When admi ni stered, for. 45 inst e. subcut aneous,- the corrpounds of the o
present |nvent| on are able to sosgc CHaOT so,nc’cHZOT :

XXa) . (XXb)

in Wthh T is as defined above, and Re represents the organic radical- bound to the -
* sulphur atom in the sulphonyl halide molecule and, for example, is methyl; phenyl
N * or' p-tolyl; which by treatment with: Mgl, in dlethyl ether (fneld compounds. of ,-
- 30 formulae - XIVa) and (XIVb)- respectlvely As- -described  above, -these -ate .- . 30
_ subsequently reduced, converted into the corresponding compounds havmg afree -
_hydroxy group and . fmaily oxidized to give the aldehydes of formulae (XIa) and
(XIb), respectlvely _

: cﬁg hydr ogenase. As is well -known, -

dr obalide, 16 givy compavpds. o, formudiiei XEakind-(XXp) sspeetively3- ynoi ¢ acﬁ@) - .



prevent stress-induced ul cerogenic | esions and to reduce gastric secretion
(pyloric ligature test according to Shay) (H Shay et alL, Gastroenter., 26,

~906 (1954)). as shown: by the follow ng Table: 1,531,567

13 [ERR] TABLE In vitro test: gerbil colon, Stress guinea-pig ileum
I nduced Anti secr et ory Corrpound rat uterus ‘ul cera
act hty PGE _ 1

. 11-deoxy- 16(S) - net hyl - 13,:14- dehydr o- PGE, <0 01 7.25
14,2 11- deoxy- 16(S) met'hyl - 13, 14- dehydr o- 15- epi - "[ERR] - S
'<0.0-1- .5 0. 46 '11- deoxy- 16( R) - met hyl - -
.%381%11"_\gyd_r0”15 .epl ent_ [ERR] ‘ .1’5 NPT <01 . T 2.3
<0.01 . - The]no&pounds of formulﬁe UXVXBa) QM(mmar:ﬁay al[he b%&ﬁfhufeﬂ(bm this table,
~the-abilityre Htmjanv picon to

sti ilate 5 ;ﬁb;;? %“‘L’:%J%% "ng@wﬁf It et of (e
Howeves, ap@ptibalfyraamel Kateﬂ\( S yl-13,1 epl % [ERR],
the ability of the specified co ounds of t he present |nvent|on to prevent
“stress-induced ulcerogenl c IeaLogﬁsxls fsr om about 2 to 7 s that of-

FERR].. Their activity in reducl g—gﬂl@t— +e-&ecretion i s's ) arly i ncreased
.conpared with [ ERR] Al t hough R : d'éoxyn.;16( S)

nmet hyl - 13 1 ld'?‘ ERR‘L 2 haI as ffect- 10 ive
s (6 ﬁ;o%se ik s m%i‘ a;gm. Bt i
. secretlon a&erivit -or thkla gat nent I's” conpound- as opposed
to wi tifl [ ERR]: Ths phdsphon ei)fwsmas (XKI:) mmdmsvhteubdsbyd@kzsﬁlﬁaém obe smo# h nuscl e
- stimul atlonP*l° "1"%@§°Efﬂ' At when enpl oying the compound.of the invention.
The sanme conpounds are ‘al so sui t@h| g as oestrumi nduci ng ’éﬂgr ovul ation- 15
regul ating agents as well as’ N?&th/p‘clarg_etn_ i on, ‘and ci rcuf y and =
respiratory 15 di‘sor ders. Thp’co,hpo \ds "of formula (1) can be _
adm ni stered orally, parenterally; -or By intravenous or intrauterine .
(extra-ammi otwhichoR,, R;;\Rs,a‘.-aadmactasdéﬁméa&vudihe ogewtoalmashpmdt ories or by
L nhal agsi on. 01‘%(33 t?’?&YFﬁP‘@al PREAPT.CORATaHRE whstaniialy o dee hpjogorption of B4 nt rayenous
~infusion of ﬁ hbiﬁoﬁai@&ﬂ@ﬂnﬁxlas(?d)dl&a 8 my&besue,tknbbemre%& . from0.01 to
20- 10,. pref eecahhqgti)rmm@:rﬂ&mm 9078ATH196B) yBMal y per mnute.
The i nventi 6 :1&2 1P v‘i: y%rﬁ?ﬁ‘c@ﬁ@@c@ﬁfegbwe‘leerl nary
conposi ti onp &t t§| dorula h"tlp"B?a'T nGReing pycompopnd opfprmpla eyt i cal |y or

veterinarily-acceptable carrier or gliluent. 25 - The invention
further provides a method of tregbisg war m bl ood, non- Kuman 25 ani mal s
whi ch conprise administering to sutlh animals. an effectlve()ampunt ab a
conpound of the present invention 7é-l')rrpoleon may be prepared by

~.conventional nethods and can be Rb()r exanpl-e, -in the formof tablets,
capsules, pills, suppositories or bougies, or inliquid- form e.qg. :
sol uti ons, whspéhss snisfioed aboge, 30th a compopad ofifermila: Exanpl es. .of  subst ances
. Wmch can serve-as carriers or dlluerhts are vvater '

ndoco-c e B (xxm

where Rd is alkyl, and R,, R, E: and 3 are as def' ned above When, in the

: compound of formula (XX1V), the carbon atom bearing the R; and Ry substituents
25 is asymmetric, oné or other of the optical 1somers, and not a racemic mixture 25

thereof, is employed. _

Altematlvely, the halo—pbosphonate carbamon of formula (XII) may be

prepared by reactmg the phosphonaxe carbamon of formula o i

T 9 o Ry o o
RO} . = : ) . .
| --"°>3—é.-2_;§_,e-¢ e
' RbO-_ £ Ry B .
30 in whlch R,,, R,, R,, E and ® are as defined above, with, as a halogenatmg agent 30'

Br,, pyrrolidone hydrotribromide (PHTB),. dioxane dibromide, N-
-chloroacetamide, N-chlorosuccinimide, N-bromosuccinimide, N N-bromoacetamide, -
N-bromocaprolactame, or N-iodosuccinimide. By using an imide as the
' * halogenating ‘agent, the carbanion of the halo-phosphonate of formula (XII) is
35 obtained directly by using only one e uivalent of base; otherwise, it should be 35
' necessary to use another equivalent of a base to obtain the carbanion. If this :
alternative route is employed the phosphonate carbanion of formula (XXV) may be
obtained by treatment of the phosphonate of formula (XXII) with an equivalent of
a base, e.g. sodium, lithium or calcium hydride. Of the intermediates formed in the.



gelatin, lactones, starches, magnesium atearate, talc, vegetable oil,
benzyl al cohol and chol esterol. The invention is illustrated by Exanples |
to 24, 43 and 45 to 49 bel ow, 35 Exanples 25 to 42 and 44 illustrate

the preparation of internediates enployed in 35 the process of the
invention, and Exanples 3 to 5 illustrate alternative esterification. - 14
1,531,567 techni ques which nmay be enployed to form conpounds of formula
(1'l). The abbreviations THP, DI OX, DM5SO, THF, DMF, D.BA, HWPA, [ERR], DM?J
respectively, refer to tetrahydropyranyl 1, 4-di oxan-2-yl , di methyl

sul phoxi de, tetrahydrofutan, dinethyl for mani. de, di i_sobutyl - al uni ni um.
hydride, 5 2 - ‘hexanethyl phosphoram de, hyI et her and : v
1, 2-di et homllpc1 attres 153?'5% - i l?—'—d
rotatons:-are neadipdugtion ofghe é‘ﬁmﬂ“&ismféhmlﬁre@@ﬁnmﬁora thee of furmelti on of 1% by
wei ght . Exanple 1. A’ suspension of "0, 45 g of NaH. (:80% di spersuon |n m ner al

oil) in 13 m of DMBOis 10 -  'he at’ 58- 65|nan|trogen Spher e
with the exclusion of npisture. unt | . 10§5m)re hydr.ogen. ev . After .
cooling to [ERR], 3.3 g of triphenyl 4{‘ _ yl)-. phosphonl um brom de
is added and the mxture stirred until "ig'§Seal | . dlssolved vmthformatlon
of a dark red solution of the carbanion Of*[ERR] 1.5 Wmch S '

mai nt ai'ned by extiemhizh Zisgld a@d @t t enperat ure of from [ERR].. 15 To thi s i's
added a solution of 0.58 g of 2- [ 2[ ERR] - hydr oxy- 5[ ERR] - (2'-bromo-3' (S)-
hydr oxy- 4 (R) - met hyl oct -trans-1'- enyl ) - epel’p- pent ¥ 1[ ERR] -yl ] et hanal -
[ ERR] - hemi acetal 3'- (4" - et hoxy-4"- THPfe er. in 4 m’ of anhydrous DVSO and
the mixture Stirrég of @, shaOisShydiop&Nardi the!b@Er WikdtoRCord k&%‘@:é‘c&m’é‘nd 5
extracted with digee ouodtmehe bgz&ezmareal oxygéﬂ toﬂhporrﬂliﬁh\Elsb S
tri phenyl phosphoxi’ef diksagtose h"é f Reeach deng are
re-extracted wit hjy §§\'§ &fa?gﬁi %ﬁfﬁ ¥ &Fﬁ °(':llﬁ‘d§| st aqueous
al kal i ne extracts are aci di |edtop 4.5 w N urlc acid and
extracted wi&h 1: 1 v/v di et hyI et he{ChSﬁ.m—@He(CH;jhe-,corrbl ned organi ¢ extracts
are washed. until e sodi um. ulfate el di 0 64 g of
9a, 15(S) - I hydr oipe 33102{1@!1%’ fﬁt lr{‘?ci‘;‘i,‘:fﬁ Rl &Iﬁ AT E i d
15- (4" - net hoxy 40r1i1<-:!li§ ensmgen e asenisg phpin gl €x0h ﬁ;ylsubs ated b Ihﬁlbélﬁ,frOmthe -
e 'an L

3 DI.OX et h % ngglrl%{:ﬁ in% ﬁ éﬁ; ﬁié?rg ith %%rﬁ‘é‘ oegﬂ]ogt’%: and 1.5'
-(3"-met hoxy 3'att :
cycl opent - | [ ERR] Ja,ctql oelhételnab td ridgiA} Stﬁil Bastonkigural :&iithi-ééb dif'a"clﬂ'é‘% ~

position by (2"- §§ g?? 5@ mcnbsdaed]gllal ;ius(o:o-pendmg
(2' - brono- 3 S) - Mgé % er wljer 1531568) which has’been divided out of

30 (2'-brom-3' (S ) Th xﬁpbyn&l()()a)l) watbYl BCt - trans | -enyl)

(2' -brono-3' (S)-hydroxy-4' (R -nethyl non-trans-I-'-enyl)- o

(2' -brono-3' (S)-hydroxy4' (R -nethyl-5"-g 'bhexyl pent - trans | " -enyl)-
(2'-brono-3' (S)-hydroxydec-trans-1'-enyl)= ' 35 :

(2'-bronp-3'(9)- hr)/djdrﬁ)by RQ an@R%QShy&&g%ﬂ iﬁd]-the Sh¥s ik hydroxy, may be prepared by
35 (2"-bromy-3' ( & yndst Feootmn @nndmtoam descthbed Qlilqu)a- compound of formula
l?ex ¥o

20

(2' br oro- 3’ (S) 0xa - '-enyl) 25
bromocs (5, yo i P i kit
- br ono- 3' (S) - myehtiox eéiéss ﬁaﬁurilr {hndif¥ D Ithat ithe§ Q@re not '
- br ono- 3' ( p- hyd# % ﬂj§ drog;ngpb Ag is well known, this

1015 ot o B "ﬁfi ﬁfm{ gl Bepenatn

(2'-bromp-3'(S)- hlyb inS.'Ip ﬁﬂy ﬂﬁthbc&rhﬁﬁ'ﬁds f hex "are_able to inhibit in
(2'-bromo-3' (:S) - e\bnungtfoamsen 6fdleee_o’gy! hig lesiongid -

2' - b S d 8 very favourble 15- DI OX
cthors. (o> B m‘%}% dﬁ%‘é&ﬁ&e@a@" R et ol 1537

the present 1nventlon, for example; ll-deoxy-l6(S) methyl-13 14-deh dro-PGE
- (e 9-oxo-lS(S)-hydroxy-16(S)-methyl-czs-5-prosten- 3-ynoic acid), anglr its 15-ep:
- derivative (i.e. 9-oxo-15(R)-hydroxy-l6(S)-methyl-cls-S-prosten-l3-yn01c acid), 11- o

40 deoxy-16(S)-methyl-13,14-dehydro-15-epi-ent-PGE, (i.e. 16(S)-methyl-8,12-diiso- 0
cls-S-prosten-l3-yn01c acid) and .11-deoxy-16(R)-methyl-13 14-dehydro-15-ep1-ent- :
PGE, . (i.e. 9-oxo-15(S)-hydroxy-16(R) -methyl-8, 12-duso-as-5-prosten—13-ynonc _
acid), unlike PGE,, which is taken as-the standard compound in the table that -
follows, are completely unable to stimulate smooth muscle, such as the ileum of - :

45 guinea-pigs, the:colon of gerbils and.the uterus of rats. When administered, for. - 45.
instance subcutaneously, the com younds .of -the present invention. are able to .
prevent stress-induced ulcerogenic lesions and to reduce gastric secretion (pylonc
ligature test according to Shay) (H. Shay et. aI Gastroenter 26 906 (1954) ),
shown by the followmg Table )



met hoxy-3"-THP) et hers of the foll ow ng conpounds were obtained: 9[ERR], 1
5(S)-di hydroxy-cis-5 prosten- 13-ynoic acid; 9[ERR], 1

5(S)-djihydroxy-20-nethyl -cis-5-prosten-13-ynoic -acid; 9[ERR]

15('S) - di hydr oxy-16(S) - net hyl - ci s-5-prosten- 1 3-ynoic acid; 50 9] ERR],
15(S) - di hydr oxy- 16(R), 20- di net hyl - ci s-5-prosten- 13-ynoi c aci d,
50 QLERR], 15(8) - dihydroxy - 16(R)- nethyl - 18,1 ,20 - trinor - 17 -

cycl ohEXyI .Cis’- 5 - rosten- 13-ynoic acid; 9[ ERR]

15(S)-di hy_droxy 20- et’hyl -ci s-5-prosten- 13-ynoic aci d 9[ ERR]
5(S).- di hydroxy- 17-oxa-cis-5-prosten- 3-ynoic acid; 55 - 9[ ERR] 15(S)
di hydg gxy-17- oxa-20-methyl -cis-5-b¥e6n- 1 3-ynojc acj d _
55 9[ERR], 15(S)-di hydl;mtpx,%g 17- oxa-~ 16(R— - e hyl - g 5515 prosten 13-ynoic

acid; 9[ ERR] 15(R) W\Qagy 16('S) , 20- d| met By 1°8-5- prosten-

RR], I 5('S) - di hydroxy- 18,1

13-ynoi c aC|d ; L1 - : _
%«i ten-13-ynoi ¢- amd»«--E‘M/ -
™ BR-for -1 7- cycl-ohexyl -ci s- 5-Pr s)ten 13-ynoic acid; 60

17- cyclopentyl
{S) ~di hydr oxy- |

9[ ERR], 15(S) - d| hydroxy 18, 19, 20-tri nor- 1745epclet Eopiedyl - ci s- 5- prosten-
. 13-ynoi.c acid. 60 9[ ERR], 15( S)-di hydroxy- 18, 19, 20-tri nor- '_

17, phenyl -ci s- 5- prosten- 13-ynoicTaBLH;, = 5 o

1, 531, 567 _ "~ In vitro test: 15 PIERR[, I5(Y - di hydroxy -
17,18, 19,2Q - tetranor - 16 - Cyerbioloetky,| oxy Streds S{- 5- prostlen- 13-ynoic
acid; and 9[ERR] ,15(S) -: di hydsuineg-pis ilepm 8} dmluo@ | Anéisgczgiesy -} 16 - phenoxy -
cis - 5 - [rostefomrosn vnoi C_afilders Exalphlge® | activity

5 A solutiqPGl, the ylide obtainedlby the prdcedute déscribgd in Exanple 1,
starting W D s Tmbhy 1N, (807 dl Spersfon 1n i nerar ol Il) and 5.32 g of
triphenyl - (143, 14;aabaxx-y>lw;yl) phosph@m um bromizds i h 27 44 of IDMSO i s treated

with a sol gt lltdleonU[

égl}i ]hgl' brom) 3 (S) hyd

[ 2[ ERR] - hydrg)y-a oxy-4'{R) -nethylnon-trans-1'- 10
enyl)-cycl CpehtPGEL[ERR] yl] - ethans®.0y- hem gacdtsal $' -DIOI ether in 6 m of
anhydr-ous &%(Ré\hkﬁt{d-w nours at roomftenpergture,” 1T Ifs diluted with
35 m of \Nétlem-da@dtd-u’s-t ‘ed to pH 4.8.and ex{racted|w th di ethyl -

et-her | pent dreei-antPGEy. The aqueous <Phase i s|di2scarfled &/ thd organic-
extracts arlgiGeoxge@nméwd- wth 0. 2N KOH. The conbfned al kal ijne extracts are
re-extract qd3ai-ti¢hyireniene: di et hyl ether 70 30 v/v (3 15 Xx 5 m). The

Pi-FuPMases are then 3%PHified|t

aqueous al k

H4{ 8 ahll extlracted 15 with

di et hyl
unti | neutr
evaporst ed
16( R), 20- d|

Usi ng t he siaml

20 DI OX et
et han# y-
(2" --brono- 3atedBbo

(2' - brono- Sh
oxanon tra g‘

ﬁﬁa"‘é ﬂﬂo‘aﬁt‘ﬁ

e ability Of dielsﬁ&tfﬁ:d &onﬁpdﬁh&ﬁdf&lﬂe pré

u@d elthsmeme tes19nsas from c?rfpt7ﬁ@1°3't
f?ai%f sy
tdlesl s

S

dcamt v&

art

it

'-enyd) ariéhumﬁmg agen{s2as- WD B fos

the 15- (2"

N%Seihers
obt ai ned:
16(R) , 20- d%}iﬁto %m

| 5(S) i hy

5(S) - di hydrIB’XBfefeT
9[ ERGhp

30

80

13- yngéc ao/bndnnaamdacc

16( )

sol ution ofgoHf?

15- DI OX
30 -

0- di nefl sftnv tlmﬁw

l'lS

A

yéﬁa&

?nza”d;é

inh&ietidhl ¢

F%

cam;toh 8d as appo

ﬁyﬁﬁo s @?

oo
-d

et her pent ane 1 1 These or anl c extracts are conbi ned, washed

Ess PR a oy and

setiltczamtbP

lyilﬁﬁdnoomm

9X4ldehydro-15-epi-

gtevebt. Dl OX et her.
E!’thers and .3' -

[ERR] yl]

20
: gf

i)idl-

t COus as

H‘§°th musg]qutl}nulapgn ‘so}"b‘rrf)"“?“'( g}“"‘hydr oxy-5' -
at‘,ls)as YeuRRHabink Sha BRINEROCT - t T ans-

6l Gy -clfrcl&prynaidhige

DI OX et her 0
can be aﬁm?mstere ora ly, parenterally, or

t thods, t
iotic) methods, by rec&t ERR]

Q%Ump

iotic or mtra-a
- RRAPIE.E Fhey
gmtzasan iofostetiile 485t0pnc@sltne nolm@m dtecrataof Hom OPERR] , 1 2

Ao “ﬁﬁ%&’%%ﬂ“@%

SlEent.di hy drox -

: Y"’w@}t@s e

conventlonal methods and can be, for example, in the form of tablets, capsules
pills,” suppositories or bougies, or-in liquid' form, e. g solutions, suspensions, or
emulsions.

Examples of substances which can serve as carriers or dlluents are water,

BBt o,

bpiatory 1 ansts| '
o)

-enyl);
the fo ng aC|ds wer e

h@midisteftd

3 ynoi ¢ aci d;
mﬁ@uﬁ‘daﬁy prosten-

sbleod, @Perhu

et barch

rrple3 A
n0|c aci d

0

- gelatin, lactones, starches, magnesmm stearate, talc, vegetable oil, benzyl alcohol
“and cholesterol.

35

“The invention is illustrated by Examples 1 to 24, 43 and 45 to 49 below _
Examples 25 to'42 and 44 illustrate the preparation of intermediates employed in’

35

the process of the invention, and Examples 3 to 5 illustrate alternative esterification .



ether in 15 m of diethyl ether is treated with an excess of an et hereal
solution of 35 di azonet hane. This is kept for one hour at room
tenperature and then evaporated 35 under vacuumtao yield 0.3 g of nethyl

9a, | 5(S)-dihydroxy-.cis-5-prosten-13- ynoate 15-DI OX et her . Exarrpl e 4. 0.42
g of n-heptyl 9, 15(S)-dihydroxy-17-oxa-20-nethyl -8, 12-diiso-cis-5- 40
prosten- 13-ynoate-15-(2"-THP) ether is obtained by reactirng 0.4 g of the_,
free acid in 40 28 ml of [ERR] and 0.8 ml of pyridine with 0,85 0.85 of
n-hept anol and 0.5 g of dicyclohexyl carbodiimnide. After three hours the
m xture is chromatographed on-silica gel and eluted with o
cycl ohexane:di et hyt ether 70: 30 viv tou;ava'ﬂt he ester Exarrpl €. 5 45 i
Usi ng one o € proce ge c T D 3 =' J “OT - =

of 45 the cis- S-Eft,?%ﬂ“ﬁths% + %; -
and 2 with a di azegdkde ANP . Rralyd£p ,tllirmbx hBﬁlﬂ§enC€ of

di cycl ohexyl car bogtiahydrefyrin.adinetdlformameideordizss i m rEﬁR hadiigd, est ers
ar eypr epar gdSC 50" hexamthylpgosphognude,hgle?h 1 ether and 1 2-d1methox 8r|a[ ﬁ'l'i!ngg ratu?es :

50 400 Ny of p- ph%ﬂ,ﬁ&ﬁ#ﬁﬁ?ﬁfﬁ]? sttt s BcapiEre s e 8480 g i

ethyl 9[ERR];, 15(S)-di hydroxy-16(R)-netht-cis-5- prosten 13- ynoate

15-(2"-THP) et her ,and 530 n& f hi ne. |n 25 n1 zene .
sol uti on of ;@48 n‘%gr ﬁ;g)glg‘bgg &@w"[) R mjgeralo fa'}ﬁ g addﬁp
dropwi se over 15 ehydroﬁGnW&l%i Afedr oatng d4-0gy, amgiomi Hohflad-cdi g) o -
maintain the tenp osphenigmidiromide istaddegmng thieR] lxtuMhmmeddmal lanslawdlssglve@rwpthet ely

di ssol ved -t he ‘mi xiogpationof g fapkergd gplpenoof the easbanipniof acid, water, 5% v/v

sodi um bi carbonat e and wat er aggch,),bhen qtm%'_@b@d)to dryness 'I_'h-e'.resi-due
i s chromat ogr aphed by th| n | ayer: chror(cai)ograp y and el ut ed wWith : _

nmet hyl enechl ori de: dleth et her. 1 v to ve 0 59 of et.h
1,531, 567 SFERR) Yh‘éx;;ims b a?;s;é; ;g?“;aa pliiyson e 1s
ent
o

(2"-THP) ether  9-ipudrd egﬁ)dcgtm @g.acid are

added to a sol uti G’hmelﬂlo )ﬂherme{ d (gm{ !ﬂeiie mlxture stu'red for’

di hydr oxy-16(S), 2 -ang s 2"-T )
ctner. 5 afr 530l g r:gtﬂ °if|e&yrf:' 5 °;’f‘fa’%f1°’éﬁ§§a me ‘gcool

to O and a THF soilkulme)extmwamlami gyd ¢ 1caﬂ1hds;aar:daaw3thaue is -
added. This i's stV diethyleger: E‘t%ﬁ etWgs Fi_ dgsutralhe
Cesidue 15 gart | SRS Fawm ?Eﬁﬁ%%km:’% N or and
the organic phas estastifd) dm\Vidhe xtaheas;lad(z”-ﬂlﬁm) ethet¥Q BE@?-mSBEy YT p&ar bofat e
and' wat er agai n. Qtller%sa S@”-aln hoxyy ¥Rt etblers oof dthy nfodlowing 123(22Hhedrpxy5| due is
chr onat ogr aphed if?% f@ﬂ“‘%’t‘ﬁ%ﬁlﬂ?ﬁ@%ﬁé di- ethyl
et her .75:2530v/ v oblggnus'( ﬁ y1id -t,aﬁtmg y1)9a 15(;S) - di hydr oxy- 16(S),. 20-3bi -
met hyl -8, 12-di i sol2¢h '@)mﬂatoet-ttﬁw-(l'aéhylr-l;-lP) et her- 9- propi onat e.

Exanple .8. 15 (2"b‘°m°' T"b‘gg ”‘d‘e‘ﬁ anples 6 and 7,
the carboxylic e égrsﬂg:g(s) d,ﬁﬁy é}. a1 gﬁéﬁ%‘?ﬂ%gﬁb'ﬂ"sﬂxﬁﬁxes 3.t0 5, are
reacted witl35tri ’ebryinpht(xﬁ)pﬂydnoey- 'mxhenu-me' antl;or tet rahydrofuran and Vst h

one of the follo o3 3406)'-.. roxagon-1 > Vieayl)- ,acc—i; | C pI’OpI on| C, butyric,
benzoi ¢, " phenyl aqgifmo A& yamo e )'#Eﬂ% : i |
gue % ot

| Ryl =
azobi scar boxyl at e(;z'-liromq-w.g xy-51@¢1brS "__y;_!_pe ﬁﬁﬁ f‘ig}cl:) acyl oxy 20
deri vati ves@9- for%ﬁ’d&remo '(@d’edlamef-cwl ep .

P&nntama-l -@wbenzoate _— -
9- phenyl - acet at e, ,* mo_ - g\{g‘gy, éeﬂ_. [eﬂﬂk] al kyl “esters,

preferably the ms&yh* ky-£ ﬁ,’" iyloRe .bﬁthfg, Jel, g,q ‘conpounds, ‘as the
15- (2" - THP),* 15- (ll-lﬁ)ﬁpo-i me-:rm ey 533 - met hoxy- 3" - THP)

ethers:- 9f Eﬁ?] 1 théﬁywﬁ]ﬁ{% %QK ollowing. g*;?gﬁ%g’s%w e obtamed Ba%dmﬁ C aCIﬁ

9a,15(S)-dihydroxy-cis-5. prosten-l3-yn01c acid; . -
. 9a,15(S)-dih droxy-ZO-methyI-czs-5-prosten-l3-yn01c acld I
' 92,15 S)-dlhydroxy-16(S)-methyl-cls-5~prosten-13-yno1c acld R :
30 - 9a,15(S)-dihydroxy-16(R),20-dimethyl-cis-5-prosten-13-ynoic acld - 50
- 9,15(S).- dihydroxy - 16(R) methyl 181 ,20 - trinor - 17 - cyclohexyl cis - 5 - -

‘<f‘

rosten-l3-yn01c acid;. o
a,l5(S)~d1hydroxy-20-ethyl-cts—5 rosten-l3-yn01c acld o _
9a,15(5)-dihydroxy-17-oxa-cis-5-prosten-13-ynoic acid; . me e o
55 9a,IS(S)—dlhydroxy-l7-oxa-20-methyl-cts-S-prosten-13-yn01c ac1d “ . 581
9a,15(S)-dihydroxy-17-oxa-16(R)-methyl-cis-5-prosten-13-ynoic acxd I

9a,15(S)- dlhydroxy-16(S),20-d1methyl—17-oxa-czs-5-prosten-l3-ynoxc acld R
9a,15(S)-dihydroxy-18,19, 20-trmor-17scyclogentyl-as-5-prosten-13-yno1c acld;--'
- 9, 15§S)-dnhydroxy-18 ;19,20-trinor-17-cyclohexyl-cis-5 -prosten-lS-ynoxc acid; " o
60 94,15(8)-dihydroxy-18,19, 20-tr1nor- 17-p-chlorophenyl-cis-5-prosten-1 3-yn01c ac:d,___-- 60
: 9a 15(S)-d1hydroxy-18 19, 20-trmor-17-phenyl-czs—5-pr0sten-l3-yn01c acnd S



25 9[ERR], 1 5(S)-di hydroxy-cis-5-prosten-1 3-ynoi c acid;
25 9[ERR], 1 5(S)-di hydroxy- 20-nethyl-cis-5-prosten- 1 3-ynoic acid,
9[ERR], 15(S) dihydroxy- 20-ethyl-cis-5-praosten-13-ynoic acid;

9[ ERR], 15(S) - di hydroxy- 16(S) - net hyl:- ¢i's-5- prosten-13-ynoi ¢ acid; 30

9[ ERR], 15(S) - di hydroxy- 16(R), 20 di net hyl - ci s-5-prosten-13-ynoi ¢ aci d;

9 @],15(8) - di hydroxy ~ 17 - cyclohexyl - 16(R) - nethyl - 18,19, 20 -
trinor*- cis.- 5°- 30 prosten-13-ynoic acid; 9[ERR], . 15(S)di hydroxy--
'17- oxa-ci s- 5- prosten-13-ynoi ¢ acid; 9[ ERR], 15(S) di hydroxy-

17- axa- 20- met hyl - ci s-5- prost en-13-ynhoi ¢ aci d; 9[ ERR], 15(S) - di hydroxy--

S 17- 516(R) rret hyI ci s-5- proster1 5335Q7n0| c acid;. .15
9[ ER S E5CS)=drhydr Xy 17 OXa- 16 S) - NELNYT -CI'S prosten 15 ynoi C_aci d
35 9[ ERR] IQ%S‘) dij‘hxpd?’@)()ﬂ 18,19, @yéqt@ﬂgm@rcyclohexyloxy cis - 5 - prosten-

. 18,19,20- 1 ‘ig Sty Q3 garold: BBk A GherBkRR - SLGheSendlity dr 0xy -
- 17-cycl ohe)ginnc d19, 20-trinor-cis-5-prosten-13-ynoi c acid;

- 9[ ERR]515(S) di hydroxyh 17-p- chl% nrlor?egyl 18, 19, 20- trinor-cis-5- %rosten-

~ 13-ynolc ac dy 9A ?&%deddbm gr

rocedur escnbed in Example 1 startmg

 17- phenyl - frruarmr(sc% a:s ﬁu@iﬂer oily R6d 6.328 lofl riphbhyl-(4- © 9[ ERR] , 15( S)
¢+ di hydr Oxycafboiﬁ:utygéppoéph gy-f ide-in 27 mlsf ndgrsms trea(t wlnmoon lutiogj-s - 5-°

- prostg - % ;ﬁ Tl -E'Wb‘? 105? ofa& sphe“ -
17, 18, qg 2 YI) %Q!lﬁ hour i l?ob ll't‘ml c ﬁatQ s dil thlVBB)hﬂ:o Egié]

15(S) di hy cﬁmedlﬁ R4,82£11dd‘lem¢t dl&thylchthespemms-lﬂ-v rﬁmmem ynor ¢ aci d;

' e id ded an t:hecwz 8 ezfza Qa“Fféct . §0| c acid;
45 9cy 15( ous %g:: % vﬁ Szﬁgﬁ? h&e ¢ eQSt engs 13-ynoic
ithil le

acid; 9cr, ﬁ&l@ﬁe 1: y re @ombined, washed until
12- dl | So-Ci r&uﬁalpmthsdamntdsﬁa m atk solution, dried and evaporated to give
" 9a, 15(9) - di %ﬁ%ﬁ‘ég@f ’W%PWW@ 2 slirpgthyl 8.1 - lilsorcis 3:Asastenl 3306 o ¢ aci d;

9a, 156§) - - samelgrocedﬁiécﬂ@@ﬁﬁﬁlh froml the B22AHP) theRQRd 3-8, 1220 di i so-
~cis -5 - BIDX ethers pftﬁs f(ﬂawﬁ: yapdiydroggiyclopent-15-yll ethanal p-hemiacetals - -

50 All of tsybsti zﬁzgg FE@WI(%bWﬂ?g 553%@’“43&? 'Egat" "+he absence of
' - -e

x'ggg é & tra nutlon of an.
gzﬁy ylnlan-Emarmp

@1)8 thé ors-(ﬁmamﬂ)l ethEaS 25 net hyI

dis{Bl mXoeters_ Ff—- gte_ 5- =
g drgxx- (é)é% ﬁﬁ?ﬁﬁﬁ g&eﬂéan‘( 2%) in 20 M of
. 5-p os
acetone is; . y-Pi-o -20 dlﬁo-@rﬁ-ﬁ raated-18-koieThoid; ure is refluxed
for 430m numpels(S) h@dﬁ -V S)t métRy 1-6)1 msoa:tséebmh‘n -I3rydeir avidc and t h& aqueous
sol uti on i s9fshstS)-dihyéagxynd &($): 281"&1‘%961 dE-filse-csyrpresenrlS-yaRie A8 wit h sat urat ed
~amoni um sul fate solution,. dri eGxaiple80 - - evaporated to dryness. The
residue is purifdnamdnyo.sk bﬂgaaswhlhydrbxymtiagbaﬂhw yneicatid d5-DEOX W t h

cycl.ohex aneethctrh IS5 wt pledigthyl @ttgr ig dregred 2'lt °thef°a1 solution of

dibee o iR T

et her 28el e
- 9[ ERR]', 15(

9- p- phenyl bﬁ,ng en-

1, 531, 567 "ﬁ d’ 17 ynoate descrl bed in
Exanpl e--8 can 2 tre I%Mﬁ 1? | JL4.on of a

g! ﬁsff'b pro eifu- Ic’r E.%{’E is ¢ reémyeact & EP%EM(S) 0 30
|In gnrgxy. gflrm{; amtos ?ﬂfgé‘rfF Fm’%’%v @m Erggg?e(ra (for 9
exanpl e rret?‘ila‘i‘i an eute g‘ﬂf Frelgrexpng freiy era -

equi val ents of anhydrous pot assr mmﬂebonate After tvvo hours the

Feacti4dn i s codsi 9 fﬁnéﬁfw [{Gv/v Aetic

acid in rretﬁ‘%ﬁ@;' ég %&; d;r PR, éoh;ﬂw x Pﬁgl Pichee totken up in

di et hyl- et h&l’: cldl’lg;l rb‘o&nxﬁ @(Ex b@ tﬂérbbi'r spaﬂ:hﬁgr@, ; ,;Hlkwétﬁnd'elo

evapor at ed pxepzdecyness The "resi due is purified by silica gel

chro ography, eluted 10 with r%ﬁg Lene .chloride di et hyI ether, ¢4 o g| ve
Ye

- 0.195 of . met jay LIEIBEH ﬁén% Quk¥ended in a solution of 450 mg of
16(R) - et hyéth A{M r%gig(sfdlﬁ o i;;ﬁﬂﬁxl-&s-S- i'f:srzei‘:-uﬁl-ym:ateolfs (¥-THPB) eskert hi s corrpound

I n 3 m 530 mg of trlphenylphosphme in-25 ml of benzene. A solution of 348
mg of ethylazobiscarboxylate in 10 -m! of benzene is added dropwise over 15
55 . minutes with stirring and external cooling to maintain the temperature at about 55

10°C: When the acid is completely dissolved the mixture is washed with 0.1IN
sulfuric acid, water, 5% v/v sodium bicarbonate and water again; then evaporated
to dryness. The res1due is chromatographed by thin layer chromatography and
eluted w1th methylenechlorlde dlethyl ether 90 10 v/v to give 0.59 g of ethyl



of methanol has added to it 0.5 m of 10% w v aqueous [ERR] , and is
refluxed for 30 mnutes. The solvent is evaporated off under vacuum and the
residue diluted with 15 water, then extracted with diethyl ether and

the ethereal extracts discarded. The 15 aqueous solution is acidified to
pH 4.8, extracted with diethyl ether and the organic phase washed until
neutral, dried and evaporated to dryness to yield 0.09 g of W,
9[ ERR], 15(S) - di hydroxy- 16(R).-nethyl -cis-5-prosten- 13-ynoic acid, Exanple
11. 20. : 15 m of 015NoxaI|c aCIdIS addedtoasolutlon of 0.45 ¢
of methyl 9[ERR], 15(S)- 20

di hydr oxy- 16%s) 20- di et hyl-8 12-diiso- b§3é-5§1 prost en- 13 ynoate 15- (2" @9
et her 9-propi onatggls(@-) &m"y‘)‘%"@‘%"ﬁnﬁm’?ﬁ%@ﬁ 1 2ydbaNr $s. @i_Tﬁg)GCetthe geetone i s

evapor at ed and t lphenyitehzbaee. extr act e ether"to grve O ‘met hyl
9[ERR], 1 5(S)-di hydroxy 16(8) 20-di net.hyl -8, 12-di i so-ci.s-5- prosten-
o T B

13- ynoate 9- pr opi onqgéam +opionic gti%%y%mgopﬁgﬁﬁpfe 20 n1 of
S .

MeOH i s refluxed dirgamﬂ dlMét s
met hanol is evapmdﬁiﬂdng)ciﬁt lplteh)dp uwueamytlnoaﬂﬁ It/\kt:dmlamtet)h daamler an

1
these extracts dlfl%u:ﬁe lt'laleYQIP %‘g&;{ ness ﬁg“fe lg"ﬂsls& °61Thlsewtlff6::€ 151 8 and

saturated with anggp pﬁﬁsﬂ sl _The :
conbi ned et Hérealwaeét sbammsblaﬂﬁndélaﬁdiwa tnd Sragbirate€msd tﬁ)
give 0.27 g of m ree@due j?s chromatographed on 20 g of sﬂlca gel, eluted wﬁh cyc{cél(lexagg :111-

9[ ERR], 15(S) - di h ] %Eﬁﬁf o ’%’é xy- -di-

pr ost.en- 13-ynoi c acl%}z %x'f ‘%% 1’ ro nssgas dggi'e)rl l'81’10“%\Exarrpl e 11,

and starti n? fromthe . corrpounds prepar gﬁladl gxanples 6, 7 and: 8, the N

fol | owi ng. ffee aci dsUsanadhe brobedufek ABYcribddkint| Ex3iples 6 and3,1thé Sarbeyké es@bl y 15

net hyl and et hyl péeggre (96 sﬁg bpd in:Examples 3 to 5, are reacted wﬁh tnphenyll)phoiiphgﬁ dug[ ERR] 1

5(5) - di hydr oxy-  Boil sl Hopias fyﬁt‘ii@akﬂ‘ %atheaﬁ afi¥ p-ghenylbenzoic and

9[ ERR], 15(S) - di hywitlme Claselﬁsqaﬂﬁﬂ lese;. k3- giﬁOltﬁe dfivefted - 9-carboxylic. acyloxy

9[ ERR], 15( Sy di h %‘% ? gvpppmtta l!_enyaaam&pberabaﬁtate,t -p- 20
— CrIS,

o[ ERR] , 15(S) - di h gs E}:ﬁg’s %‘t{ %@“1 %eéoxym |

9] ERR], 15(S) - di hyld{m)anaﬁs ynb IC ac

40 9[ ERR] ;(S) 4ilp ):Ifh OXY-:UG eﬂ(ﬁ-ds—ﬁl@t&yh-ﬂ:ymc‘é&q&i‘osten 13-ynoi ¢ aC| d

9[ ERR] , 15( ! QY Croxy g-S- amdla - rret hyl: - 18, 19, 20 %}
lyurux - -me -CIS- =]

trinor - cis - 59;;,15(19):&5,,&190,@, 1-&s- 61 -di hydroxy--

17- oxa-ci s-5-pr 05913é5(-$)- iBydyonyt IG(Medxyl- -prosten-13-yn01¢ a(:ld
9] ERR] , 15( Sho di hyf dlg%

= i
45 9[ERR],.15(S) - gﬁi%%lc‘ﬁfﬁacyf Ffrg ﬁylm"é‘?évg %2?%?9 %%'éjno. c3

acid; 9[ ERR] 1 59}5)15( it @073 7 DX DUBS- ﬁﬁ,@t&-iﬁﬁtokwimd;l s- 5-prosten- 13 ynoi'c

aci d;. 9[ERR], 15( ’ég)g d é;lg’xa- e tb gm rostellgS-)llnom acid; - _
19, 20t ri nor 3%i s- on- 3 yBpGpcr |hydroxy-

' 7
17-cyel ohexyl - 184 g @”{%{Ex nek a¢_ )Sl'? 1@&?@?% s- e Z;%O% achll >
9[ ERR] , 15( S) - di h ,ﬁi(ﬂ ihyd7oxg-1g4e) qi 8?1 fo-tih BordD:. esitd’nl-l?v@li’llglela&ds grosten- '
13- ynoi ¢ aci d; % -(1% om? 9@ % -prosten-13-ynoic aci
18, 19, 20- t r #hor - ' Y1ty I - b se, 2t gy oxy -4016

- cycl ohexyl oxy -13-1170191?@9 20 - tetranor. - CI s-- B~ "prosten -  13-ynoic:

aci d; 9[ ERR], 15( ,_l-ﬁ$ yg;pgiy 1166‘ qyﬁ@amxyl,ls 19,20 - tetranor czs 5 - prosten - 13 -

17,18, 19, 20tetr.’;9@g S d e O[ERR], 1.
5() - di hydr o%y- 166&) 5(313&1 dmla Lgﬂiﬂgn bigoﬁs‘%gflcg"m;g" 3¥1“°I% aE§Rynm c aghd;

55 9[ ERR] -15('9) Jeil ijo~c8;5-ptosenel3iysaic @tid; 5- pr ost en-

£ yrore e, WP e e o ¢

acid; 9[ERR], 15( - 17 - cyclohexyl - 18,19,20 - trinor -.8,12 - diiso. - cis - 5-

17- oxa- 20- net hyl P&st!@ﬂynom)acm S- 5 rost en- 13- ynoi ¢ aecid; . 50
9] ERR], 15( S) - di hgﬁm’ E&f—‘z Wé?%ﬂl*swtmmdwsﬂw@mn@nﬁmym
13-ynoic_acid; 6 (S) di hydroxy-1 6(S) - net hyI 8,

12-dii so-cis-5-pr ost en- , 13 yn0| c .aci:d;Example 960 9[ ERR], 15(S) - di hydr oxy -
17 - cvcl ohexvl - q_ nof pelect fom thomh}stgd)m-Exgmgles tEr exa bst en- I
3-vnoi >C/ acir'% _y m %??(S) dnhy Iroxy- 16?%) -methyl-cis-5- -prostesisl pp 55
y . R (1 ydropyran-2 -yl) ether 9;p-phenylbenzoate (0.4 g) in 2 m df acetone 1s
. . added 15 ml of 0.15N oxalic.acid and. the mixture is- ret% xed for 45 minutes. The
solvent is evaporated off under vacuum and the- -aqueous solution is extracted with -
: diethyl ether, which is washed with saturated ammonium sulfate solution, dried and
60 evaporated to dryness. The residue is purified by silica gel chromatography (¢luted 60
with cyclohexane-ethyl ether) to give.0.32 g of methyl 9[5,15(.5')-d1hydroxy—l6(R)-
methyl- czs-S-prosten-l3-ynoate 9-p-phenylbenzoate The alkyl cis-5-prosten-13-



Exanpl e 13. An ether such as is obtained in Exanple 8, for instance nethyl
9] ERR], 15(S) - di hydroxy-17-oxa-cis-5-prosten-13-ynoate 15-(2"-THP) ether
9-henzoate (0 .45 ¢g) is refluxed for 2 hours in 25 n of 5% wv [ERR] in

[ERR] 80:20 v/v. The 5 reaction m xture i s evaporated under vacuum the
residue. taken up in water, 5 extracted with diethyl ether, and the

orgapi ¢ phase di scarded. The aqueous solution is acidified to pH 4.8 and-
‘extracted with diet hyl ether (3 x 10 nml). The organi-c phases are conbined,
washed until neutral W th saturated anmoni um sul fate soI ut ion, dri ed and
evaporated to dryness to yield- 0. 32" g of 9[ERR]; 15(S)

di hydq)i(y 17- oxa- ci s- 5- prost en- 1,353\{3@1c acid 15 (2 THP) et her. 17

10 Ex

9[ ERR] , 15( Spoain WP‘&FQJ‘l@(‘@)Pl‘?@PM 'Pﬁ/'l"i%ed)ll’zm'éﬁﬂiyso ci s-5- pr osten- 13-ynoat e
| 5-(2"-THP) ether 9-propi.onate agbLgpetipeatment with 1.2 equivalents: of
anhydr ous [ ERR] soiufiom bfy/diestdt provtdidn @kalﬁpw 9 tfunndmme smeanyl 9mm(ﬂ)15

tenpetat ur alihydeony- Fo6R)}-methylwis- 5 r@srpnslétymm nzo@ 8itig #h of é
sol ven 1@%9?%00%5%% df ﬁm?_g g 3f methyl

9 ERR], 15S-ainowlé P8ding) diftsnfﬁé Faétzn d3th8 xtﬂ{eQ§ten 13-ynoat e
$15- (2" - THP)neatfdhieed wikh Ei¥pi/e adelic atxlénm mh’r@l dﬁyephnateddzed;mesdaeuel n Exanpl es 13

and 14 and TSSECH‘Pt'ﬁ Ylethef' e 8,,the
corr e anaicy %Esar&:f s TR e °§3y5§a%“§y§‘m§ oot
13-ynoi ¢ ads@s-nethyl-&es-pd areSAts amwi’oagefmb campadnd iByml

deet her| fi %ﬂp@nﬂdb “egﬁﬂrt? egﬁmghé? r%@;wffmg d“utg Iroks ar e
%%i%dft

obt a' i ereal extracts dlscarded The :

oL ERR 15( le'i?fs‘ig%ié i b Tt Aok oh g ogganinoat € 25

15- (2"-THP) heeteheashqdrunlxl)nmtrabfdrlbénzdamp@h@d)t<7 Grypgss o yiekk @02 gohited with 1. 25
g of 25 d|9@9852)1’1‘&3@}?"@&?%(‘}}"F*&ﬂ'ﬂ%s'a'ﬁﬂ""tl398‘°fﬂacB’f a sol ution of pyridine
trifluoroacetate (made by d| ! Ut'lﬂ&m}lenﬂl of trifluoroacetic -acid and 2 m of
“pyrideme to 2%5 mil of0.15IN dxelizaeid sElMSﬂ)to?ﬁsohﬁlonbf/(MSgT&fmamyXcht s st2rred for

3 hours andiihydzony-36( Wl'@flz'GllsBS"s ‘RSPSt ein MeOH is
aciod and S IRE QA s ey *E"m(g I e

_ precipitat asqsszofdl $tRY1S 2@10-& -m adié 9-p @tel s separ ated, .
. evapoeat ed tvoho esgfttnhetrmnqueéhlé!ﬂml\pltMeQHlsrr# E}{%s 10 25 of 0. 15N

oxalic aci ot ofr 1%o Mo, & ?a¥h°f§%bgs}éeg%%@? g_ﬁg" i f under vacuum
and the resabélﬂ%d% H&C te }h@sulfa l&ir’é&(d@ft er is

evapor at ed didiliyl ether. Thecombiried dthehirentradt g, Agﬂdeaﬂdevapenateldaadgeéss el uted with

[ ERR] i et lglet & saré pure 9ay15é$)alilmrgroey-1;61 )efOrimethpl-Ra} P-didsorelsrs= 15( SYQ hydr ox

-16(S), 20- Hypadic 394 | so-cis-5- - 35 prosten-- 13-ynoate. Exanple 17.
0.25 g of 9] ERR] 15(8) d| hydroxy 2x2- ci S- 5- prosten 13- yn0| c acid

~15-(2"-THP) . eti’rmaeedm 7and lJ smré@@cl% {!qm 'E(EQR ‘7!?#30 5 m. of
Jones 3§eagej§fepf A deth gf“bf’\ gy i3 Gt ai n ‘at [ERR]

for 30 mn erss(lg)'iﬁhydr y,ﬁblélamm of benzene, was ed
repeat edl y %1505 élhydyoxyt mﬂml%omosmcfdat e sqlution until neutral and

evapor at ed fg"y'%ﬂeﬁ c,--;?,';i%? SRODE iuct is dissolved in 20 n of
-acet oge an nhﬁo . M eh-$3- ghid:and the mixture I@ft'at
[ERR] for @ph -enhydfbvens I20-Iﬂ&nelt l-a.v sSposat-eHymid acithder vacuum and, 45
t he aqueous P@kgﬁlbﬂ?’agtlédcwlqhhxydr&( Mm‘éblﬂells 1970¢ tEinpibriedl- et her eal

extracts 2d 7Rk eh- s RRHh Ay adiflen -evapor ated. The residue is
chr oméﬁogr %iﬁé@ﬁ&a@@ﬁmﬁ l-ui-sdr%mﬁﬁrs ynaid‘acidsne chl ori de- di eshyl

et her, i e|9@Fi gh @o - foxg-.l bmetj;lﬂ TeiXa n01c acald :

17- oxa-cs- H8 P PSR s A e Usingthe
procedur es f15 }% él séu%g ar%fs: ote@mf%%caé‘fé ers of 50 the
9[ ERR]5 15(93)1 SDg Eﬂﬂ}x,yg_lﬁ 8)110rm ny]_ 203nubr-czs—5 rosten 13-31/n01c ‘acid; 50

9[ ERR], 15( ?%ﬁ %1\? poie! giciadidExaml es | to 5 and
10 to 15, %&gf“%a?“ 8o Acr ex¥ﬂ%‘yo?{9qés’ egg Baggda‘fsl an l\% th Jones reagent
in ac %one 9@[15 rdx lySqiha’m I&lﬁhoabttamﬂfs S-prodpeniBomeic BVBO and

1 d ( d 0-gff- te oi S
]Ei ele][ nerifi % ¢ ﬁ ;gygg roxy-1 (ﬁ)ﬁ% dimethy ?f"% g’lgo-czs- -piggteﬁﬁgyﬂmc%‘g,c | ester é of the
1o owi ng @ 15(S)-d1hydroxy-8 12-d11so-czs-5-prosten—13-ynonc acid;

9a,15(S) dihydroxy-17-oxa-20-methyl-8, 12-duso-czs-5-prosten-l3-yn01c acid;
9a,15(S)-dihydroxy-16(S),20-dimethyl-8,12-diiso-cis-5-prosten-13-ynoic acxd _

60 9a,15(S)-dihydroxy-16(S)-methyl-8, 12—duso-czs-5-prosten—l3 noic acid; ' 60 -
9a,15(S) - dihydroxy - 17 - cyclohexyl - 18 19 20 trmor ,12 - duso - cis - 5 - :
prosten-13-ynoic -acid. _ .



55 oxo-derivatives: 9-oxo- 15(S)-hydroxy-
16(R) - met hyl - ci s-5-prosten-13-ynoi ¢ acid; 9-oxo- |
5(S) hydraoxy-20-methyl -cis-5-prosten-13- vnm c -acid;

9- oxo- 15(S) hydroxy 16(S) - et hyl.- ci s- 5- prosten 13- yn0| c aci.d; 9- oxo-

15(S) - hydroxy-16(R), 20- di net hyI ci s-5-prosten-13-ynoi c aci d; | 9 '

1, 531, 567 - . 19 9 - ‘oxo - 15(8) - hydrox\)U
- 16(R) - methyl - 18,19,20 - trinor - 17 - cycl ohexyl -

ci s-5-prosten-13-ynoi ¢ acid; 9-oxo- 15('S) - hydr oxy- 20- et hyl’-ci s-'5- prosten-
13-ynoi ¢ acid; 9- oxo- - 1 5(S) hydroxy- 1 7-0xa-cis-5-prosten- 1 3-ynoic . .

acid; 9- 0X0- 15(8) hydr oxy- 17-oxa- 20- rret@glls@;l s-5-prosten- 13- yn0| c aci dlyd

5 9-oko- | 5(STThyUrORy=——17" UXd- .L‘O\ r() TTET ny1 -L,Ib 5-p|U5L cu- 18- yuuu, qu o
9- oxo-  15(S)- hydroxy 17 0X sten- e¥hyp Gl d; 9 -_

oxo -. 15(§) - hydr mx ‘.1%0%925.- g ‘Eaf‘e" ﬁ‘@ b 5

pr ost en - 13 n0| Gefluxed formhours in ﬂi ml Gf(ﬂ’ -w/ @ 802& /Vl 20 -

trinor - y C | redetinty Imlxt;ln@dus exiap§rate 5:[ mu:;n. m@ @u% dwazgs. ox8 -
extra i e i

15(S) - hydr OXy B ;g %}h 1d1ﬁe li%tg; ani extra g igtﬁ x 10 The S5 -

prosten- 13- yn0| c &% Qire Itﬁ isatBfdfed - ammonium -

17- phenyl - ci s- 5- prso enelutisﬁ yried endaevadprawa to dryne@i to. yisld 0:321g5 61595,15(8)y dr ox ,
17, 18,19, 20 10 tet rddwéwxy-lﬁw(a-cwéyltrpﬁsﬁew;mnelwcﬂdﬁﬂ -THP) ether.5 prosten-13-yr éu c
acid; 9 - oxo - 15(S) hydroxy s 17 :LSE,;Iag1 20t €tranor, - 16 -. phenoxy -
cis - 5 - prosten-' 1 strtigovith 0a82igh E(Q)meﬂﬁy-IG(S) 20-d1metﬁ)y1332-dgso- of

met hyl - 9] ERR], 15(08)5-1!10 ati@ - p1 at! tdt trs&tmeﬂtSfll&I 220
prosten 13-yt SULE ?ﬁﬁﬂr@m *ﬁrsgﬁﬁg}ﬂ‘ S e o0
(75:25 v/v) and ei tlon"’- ith @iéthy] dbtdin€0.3 ‘E)Fﬂe 58:-8ihdroxy- - '
di cycl-ohexyl car bodi6{ShR2eidimeatigt- G,wnls@aﬂ-s-prdstemﬂ}m@ lit(ﬁ"a'ﬁm)fetlpyrl di ne _
trifluoroacetate in benzene: DVSO (75 25Ev/v ﬁre -added: Stlrrlng is

continued for 3 25 Usmgm?e“b?oc@é‘iﬁ'e Htls%ﬁbéa aY bﬂp 19fané-3lQ aly sﬁf‘ﬂn@%n‘l c acid
di hydrate in200. 75 din p adndege 8| in ‘EXamp B dhled orr s rs30 hedf,15wat er20.

and 10 nl of benz ets- GP’é-"‘i&’%O ‘i SE ‘Efﬂ?@“-‘r‘ﬂglﬁedsﬁbarat ed
and the aqueous p(lﬂ(}g Sf?'t‘?fc o°°\‘iﬁ°stpﬁn gu ydT‘H‘é‘ dS?& ?’ﬁsc?"pﬁ'ﬁ are .
conmbined and 'washed until neutral andé qgaporat ed. to dryness. The
yield.is 0.22 g of mgbhydsnRukey, 5&9{&) by 0 ngFU%teH—Mb-y&:aiez 30 :
di i so-cj s- 5- %ﬁrosteu-(z'ammeaeemma ; i_‘be }amusmnszswzvaemmun 128gaof ssolzsed
in 10 30 mM of a ﬁb'é?x arbediignide an 195! ofta; gplutign !1‘!41 OaCW}Fes is

mai nt ai ned for 6 003535 vivE gﬁﬁg% § ﬁ‘ﬁﬁi ct ed
wi th diethyl et hermssE Eoﬁhﬂi’did&xh' a8 & Msoﬁweé@dne @mhﬂs

chr omat ogr ap¥ed orwith, 10 lof wsietl'ﬂa gredipitatd ist filttredi offi and tlteydrgandc phase is

chl ori de-di et hyl F@ng dr?.’&"'s “’ﬁ t? h & 'ngﬂl% and 3@ ml of
eto 15 2o SR R B B we

35 Exanpl e 20 A aad)thetresixitecaﬁr tograghedfon s111ca gel eluted w1th CI-LCI -d1ethy1 ether, :
9[ ERR] , 15( S)33di hyd %ng;gf methVﬂy?-m@ﬂﬁ@-@vdsley(59,20-d:methyl-8 12-diiso-cis-3- 35
18, 19, 20-t ri nor - 8 Piostegi! 's-5-prosten-.13-ynoi ¢ aci-d 15-(2"-THP) et her
in 20 M ‘of acetone is cooled to -20C- E"EQm§119|1$ i's ‘added 0.82° 'm . of “Jones

reagent. After one 40.25 g of H@,M(S)amhydid_ky-tlboxal@s@-prbmrsl3i?swnt|dclsit 56(_2WHH 80 n1 o
of benzene %d ?éggﬁg?migri%mmnmp i -VF%q:ia o i ut i F}lﬁ m?e I fat .
sol ution. The orgthcmp “ggﬁ itH § ;f; m %, Jdifdks residue

di ssol ved in 20 rﬂsolﬁﬁorﬂﬁﬂl'll ﬁaﬂraam:di dﬁted)fo ﬁbGNmai—ude réueich ; rﬁdt&dﬁed Thi's

is left over.night d&tol\‘ﬁ 0!2320 \ﬂérml qf 2@&/ adi G_aﬂﬂtﬁ ~andithe vacuum
and the resigue efff '@gg&i xtﬁig ?% mf S i gani,
extracts are evapafeax, i emaasaaﬁ R ueldwrslc 1

al extr
Bdamca ge

45 silica’gel, eluted with methylene chlonde-dlethyl ether, yleldmg 0 12 g 9-oxo- -
15(S)-hydroxy- 7-oxa-czs-5-prosten- 3-yn01c acnd o _ '

- : Examplels IR BRI ' o
50 Usmg the procedures of Examples 16 and 17 and startmg from the ethers of 50
' the 9,15(S); 98,15(5); 9, 1 5(R) and 9B,15(R)-~cis-S-prosten-13-ynoic acids obtained s
in Examples.1 to 5 and.10.to. 15, either in free acid form or. esters, oxidation with
Jones reagent in acetone . or. w1th drcyclohexylcarbodumlde in benzene-DMSO and
deetherification ylelded the free aclds or the C,—Clz alkyl esters of the followmg 9- .
55 - oxo-derivatives: - : RN
_ 9-oxo-lS(S)—hydroxy-16(R)-methyl-c:s-S-prosten-l3-yn01c acld
9-0%0-15(S)-hydroxy-20-methyl-cis-5-prosten-13-ynoic acid;
9-0x0-15(S)-hydroxy-16(S)-methyl-cis-5-prosten-13-ynoic: ac1d
9-oxo-IS(S) hydroxy-16(R),20-d1methyl-czs-5-prosten-13-yn01c acnd

.




chr omat ogr aphy, to give 0.31 g of 9-o0x0-15(S)-hydroxy-16(R)-nethyl-17-

cycl ohexyl - 18,19, 20-trinor-8, 12-dii so-ci s-5-prosten-13-ynoic acid. Exanple
21. Using the procedure described in Exanples 19 and 20 sone of the
conpounds 50 prepared in Exanples 2, 4 8 and 15 are oxidi sed and
deetherified to give the 50 follow ng

9- ox©o- 8, 12 di i so-ci s-5-prosten-13-ynoic acids or t he [ERR] al kyl esters
thereof :0X0 - 15(§) ¢ hydroxy - 16(R),20 - dinethyl - 8,12 - diiso -
cis - prosten 13- ‘ynoic acid; 55 9 - oxo - 15(R) - hydroxy - -
16(R), 20 -dinethyl. - 8,12 diiso - cis - 5 - prosten 13-ynoic ~ 55 acid;

9- 0*@%13)5(8) hydroxy 8,12-dii so- C|1§315§69rosten- 13- yn0| c acid; 9 -lgoxo -

L 15(S) =—hydroxy = X —20——metyt g—~12———eht+0———eis—b——pr ost en
' 13- ‘ynoi ¢ adi- rostdfi(s) h@rox 9X6R) - 6t - S18 Mr-dmyor-- 116(®lohexylet hyI - 8,12 -

ClS=-J=

diiso - CiS9uxils ] % :
" 1,531, 567 99-g§@xsg)-hy )7-0&1&%&;&’3319;"13%%@?@‘ B - dl rTEt hyl - 8,12 - diiiso -

tis- 5% pro 10@?751 -hydegixy-1 wladZO- k-é-p?ﬁten-m-ymﬁd atid; odn of 0.32 g of
9] ERR], 15(S‘ -1y f’g' gici®id;5 - ynoic aC| d
- 15- (4" - net hgxgz; M Fga “‘?’ °f°sa°t"r 3,;;5 at [ERR] for
5 [ E houil 3ynuict 4vidt5 1l 1 5N oxal | c aCI he soI Is distilled
: off un,der V- Gﬁ?rcr L3(Bn h.quJlmodu%l%ﬂa%n@xtlﬂa@vwewlt-Imsﬁét-rpyd»smne chl & i de and
the organicg € a shed until . ral..and then concentrated
to a snall Yﬁgéme? tgfgjlrg\%;%hq""or {fl @f’mgi“?"lycaaﬁe  eluted with

net hyl gne. &-hkqatﬁ(@dl-yétomy-ls B(0-trinor- 1 2-pRdnyL: dés-5- pxestgi- ndicZatidy oOf

| ER]l 15(82 SOAR)~- e B.APL ieg'a@rprléstce%ylyxym 510 acidl.

- Exanple 23.9 yl 1 ) _
oL ERRT - 15( Shronrey i o BBy 17,18,19.20 - °“ar“8rste‘?1 "I A% 187 DIl OX ether in

10 mi of acetonelstreated at- 40Cwith 6 m - of OlN oxalic acid. 15

Th nt i vVapo t X h extracted wit dlethyl
atfer ™1 AL B rz%.i?z@%f;%ﬂ RIS i

chr onst ogra(ﬂsyzsorv/vs) Iam@las eie Bt 2rdP)m ¢ euﬁpengtwet ether to
.gi ve 0. 1 cl % 2% dumlde and then 048 ml of 4 solution of pyndme '

9[ ERRBs5 15( %2‘;" iéﬂ" ﬁanpl 524, 20
. Using-th EISﬁﬂ(ﬁﬂ mmu%‘s % 3 on'f?7 §f1 tion of the

| !et hers 20 the 9rgadic lalmr@p sd @gd tltecaqﬁgouaghase thmcted mhbam Thef their

carboxyi « FoRE Serme Rt W el op B oo oo

thereed ar egj 13- noate 15-(2"-THP) ether. This compound js dlssolved in 10 .
9] ERR] , 15( Sht atlaba;dremng{ ) 8 MRdfDP5N eltrscaﬁrdpm§£ famtadrell nﬁlstﬁmﬁ@ i d

-9[ ERR] 15( S) at 49 % gﬁ@ﬁﬁq ¢uugagd §x.tpp@§ wghd:g@ygetgtur .0 he orgeln :
25 25 o %gﬁ%ﬁ‘ 13 9‘I’ i En%th?lll %Q‘osﬁggd 13- yn0| c
rosten- :

.aci d3s hydroxy-16(S) 20-d1methyl -ynoate '
5(S) di hydr oxy- 16(R), 20- di net hyl - ci s - prost en- 13- ynoi c. aC| d; 9[ ERR] , 15('S)

- di hydr oxy N g% ]@“‘E@i i clohexyl - cis -
. S-prosten- ]131yﬂ@sé'ﬁl%%lﬁls lﬁg%iose‘é noxcmﬁﬁé&ggwt?{t §cy trinor - 17 -

X
qg(% Yflyncg) ci

- cycl opgent yIacetoma s ceol&l to 4207 (Tehhis isldded 0382 ml of Jonéh eHagend A r one
30. 9[ E%R] Iopsat <123 itgy éﬁ°§x 1s. is dgut ql_)wg@ 80 mlTnl)lf henzene @?l vvascl kedainthexy| 40 cis - 5
: X rie
orosten bl s gl i, B i e . 0 - (o
- 17 - p - cQiciap 'I"hls(iéll&'t overhight R84 then t bNElﬁ eva ed
: off under vacuum and the residue extracted w1th diethyl ether. The: combmed
_ 4. organic extracts are evaporated to-dryness and the residue purified by silica gel 45

chromatography, to give 0.31 g of 9-oxo-1S(S)-hydroxy-l6(R)—methyl-17-
cyclohexyl-18 19, 20-trmor-8 l2-duso-c1s-5-prosten-13—yn01c acid.

Exam le 21.
Using the procedure described in. Examp]es 19 and 20, some of the compounds
S0 Frepared in-Examples 2, 4, 8 and 15 are oxidised and deetherified to give the. .50
hllowxfng 9-0x0-8, lZ-duso-c:s-S-prosten-l3-yn01c ac1ds or the C,—C,, alkyl esters
thereo :
.~ 9-o0x0- 15(S) hydroxy - 16(R), 20 dlmethyl 8 12 duso cis-5- prosten 13-
- ' ynoic acid; o
35 . 9. gxo IS(R) hydroxy l6(R),20 dimethy! - 8,12 diiso - cis - 5 - prosten 13-ynoic 55
aci
9-oxo-15(S)-hydroxy-8 12-dnso-czs-5-prosten-l3-ynonc acid;
"9 - oxo - 15(S) - hydroxy 17 - oxa - 20 methyl 8,12 - dnso cis - 5 prosten 13-
ynoic acid; - '
60 9- é)xo lS(S) hydroxy 16(S) methyl 8 12 - duso cis-5- prosten 13 yn01c- 60
aci : o



35 9[ERR], 1 5(S)-dihydroxy-18, 19, 20-trinor-17-phenyl -ci s-5-prosten-
13-ynoi ¢ aci d; 35 9[ERR], 15(S) - dihydroxy - 17,18,19,20 - tetranor -
.16 -_cyclohexyloxy -cis - 15- prosten-13-ynoic acid, Q[ ERR]15(S) -
di hydroxy - 17,18,19,20 - tetranor - 16 - phenoxy - cis - 5 - prosten
13-ynoi ¢ acid; -9[ ERR], 15(S) - di hydr oxy- 20- et hyl - ci s- 5- prost en- 13-ynoi c aci d;
40 9[ ERR], 15(S) - di hydr oxy-17-oxa-ci s-5- prost en- 13- ynoi ¢ acid; 9[ERR], ~
15(S) - di hydroxy 7- oxa- 20- met hyl - ci s- 5- prost en- 13-ynor ¢ aci d; 9[ ERR], 1°
5(S) -di-hydroxy- 17-oxa-16(R)-nethy ;-cis-5-prosten-1 3- ynoi ¢ aci d; 9[ ERR] ,
1 5(9)-di hydroxy '17- oxa- 16(S) - et hyl - ci s-5- prosten 1 3 ynoi ¢ aci d P
9 ERR]_ 15(S),¢ di hydroxy - 16(R) 20 - dimtsgwl 8,12 - dii so CI S - 525#’ :
prosten -- 13 e S—rrOCrCT T 5C =gy uToxXy o
di methyl - 8,12 -9(R%osé5(S) -dydsoxy -4 6(S),f}-igpeshyl - 8!L23dnsoyﬁ6r% PJ&ﬁt*a' 139!['@?@]
15( S) - di hydr oxy- 82¢1%2. di i so-ci's-5-prosten- 13-ynoic. acid;. 509 ERR], 15(S)
- di hydroxy - 17 - oxa - 20 - methyl - EXample hzg dI-IQ;((I){)-l CIS- 55 prosten. -
- 50 ynoic acid; 9[ARBlutiém©E0.32 gj h d,rli(iydl Xy -pr d|| o 3
G p e S R a
16(S), 20 - -dineth i gu‘il%haee %eth né okl oamicYpHakes aci d
55 Exanple 25.. A &inhlﬁxieﬁ nd ash‘eﬂ Oﬁhl ne trﬁa lm n conca;tratedtltlola smalllﬂ\écrwllg;n:t{lt;ll‘ T
2-[ 2['ERR] 4 RR] - clirbpatpgraghys - g / B¢le methylene. 5

§ e gﬁ%}? YF‘%P’% H*)%%léﬁ@é%% LBoogp of 19

pyran- 3" - yI ynet nga}“c%%"p@f

pyrldlnelstreate W|th42gofptoluenesulphonyl chloride. This is
mai nt ai ned for 12 hours at- 6 - then diluted with .

wat er, and ice and zﬁ%&aﬁ z :‘g edﬂ\éffhh’ 812£§w§ﬁ ‘E%H{E ‘ﬁé}gz}cts are
washed WIthQsBO% és{ﬁ?ah&o se ]hzfent‘ledmlh thyl

21 sodi um bi car bongé ah aruata brafe@td drhess shid malifiedbly ehrampaographyt t 0

dryness; to give 6n Silicp gl (l 2 g) eluting w1th CH,Cl,-diethyl ether to give 0 14 g of n-pentyl .
2-1 28- hydr oxy- 5[ ERgR( ?‘*Uﬁfé’ﬁﬁé’*%fd‘tsélcﬁ‘éﬂ?ﬁe&r}?ly&?i‘t‘?% -yl oxymet hyl ).- 4 ERR] p-
t ol uenesul phonyl oxycycl opent.-| [ ERR] - yI | i¢ 8a.acid [ERR} -l actone. A

sol ution of 2hi s conpsingutie proceduk dir Examptis 23éarlde¢th¢réicw1!MtthtMISth a2

sol ution of [ERR] 11$t?¢ !B Examalﬁht!ﬂtﬂ _L?_% <& f1g ¢ pei é}lﬂ%hi?gg’p&fcédﬂb?teg*r ual-ly
i

adding 24.5 g of . -16( I est “;?yn 1d0 magnesi um. in 200
m of -anhydr ous d%ﬂ -,zo-uiamy-a.d-i-pﬂoaexﬁld-ymoit aeiall utlon) After this has
been added t% the9¢,dﬁ )-dih)droxw-ﬂé(shm lletg-ﬁ-m'ossfm-lﬁryee% hours - and t hen23
‘f’ié‘F't‘i ilexflitong.  The
quedus™ hase re-e trac e

deconposed by car| S ldfé?rx T\“ﬁ% ﬁ?fig?gf%e%
organi c phase is ﬁ{eﬁ.ﬁ the
The conbl ned °" gaadz ¢5(&)<-td1h§<dm:yan&,l%m-punat-ed tcmclqheyuylew -t50- lgpam -a13m xt urg

Of 2_ ynonc acid; -

[ 2[ ERR] - hydroxy 4%’ M@‘P’Eﬁ&]‘g%% t"ﬁ%‘thlgxfly(é?l? Hycf'r opyrpmse?‘ yI oxynet hy'
| )cycl opent - 1f ER j-&ﬁ@dhﬁ(ya% @iOERRilorl aatﬁnehlaﬁﬂhenyl cis - 5 - prosten- -
2-[ 2[ ERR] - hy, roxy-15 dreé rret hy as 3; ‘iﬁ‘b,

cycl opent - | [ERR] - 1" ¥€y 1813, : jﬁ@é W S gan be
separated by sili 13_dhjy ap S/ vmt eI ati o Y g

cycl ohexane- net hyberses‘)c- mroﬁlg 20:13[)9205— tetranov/-vl6 15henom XEiFS |m'08@hne-sol ved

in benzene agd O. igpcid ui g thoxy-.. 15 2, 3-di hydro- 4H pygan .
and 0. 08 ol ar- eqéﬁ"'\} Sl ﬁg‘%z g ?ﬁfﬁf@ﬁﬁj’&&’ﬁwl fd are added. .This |§6 '

mai nt ai ned for 3 |9911|5(S) dh Ix P REhIbiseS-pros amsv;asiaedldwth 10% sodi um
bi car bonate, and \Mﬂﬁﬁ')-@ltlﬂdwxyﬂéum-kﬂ(R)-mﬂmae\ﬁ teatl ngig a gyness to-give
5.3 g of 45 9a,15(S) dihydroxy-17-oxa-16(. S’)-methyl-cts-S -prosten-13-ynoic act

- 13 -
2 2] ERR] - hydr oxy JpAs Dy s WAL PPt hny f oBy R ans 37 Wy et hy! ) -
cycl opent - 1[ ERR] - y};lliuz)at dikydaeiyG 16ERRRA) - kimmthyhes lﬂhdnsoprcmdljc-tprostend—l 330l ved | n
benzene. and 20 tryetae eddat 50 nol-ar ui va.I ent s of tributyltinin
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A -stirred solution of 5g of 2-[2p,4a-d1hydroxy-5a(3"-methoxy-tetrahydro—-
pyran—3”—yloxymethyl)cyclopent-1 -yllacetic acid y-lactone in 15 ml of pyridine is.
L treated with 4:2 g of p-toluenesulphonyl chioride. This is maintained for 12 hours at
60 room temperature, then diluted with water and ice and extracted with ethyl ether. 60
The organic extracts are washed witha 30/o aqueous solution of citric acid, 10% '



resi due of crude
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(‘V(‘l opent -1 [FRR] -yl lacetic acid [FRRl-lactone is dissolved in 50 m_of

" acetone and treated 25 overni ght at roomtenperature with 15 m of IN
[ERR]. The acetone is evaporated off under vacuum the aqueous phase is
satyrated wi th ammont um sul phate and extracted with ethyl ether. The

. organi ¢ phases are washed-to neutrality, evaporated to dryness and purified
by'-.silica gel chromatography, wth-nmethylene 30 chl oride as el uent,
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30 M?tic acid [ERR] -| act one, 1,$81,56D-52. Exarrple 26. A sol ul on. of

7.95 g of 2T T TEL Ny ER XY - ent - 3- en- IIERR]
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di oxanyl ether thereof which is then dissolved in 30 mMl of acetone.8m of
IN [ERR] are added. The solvent is evaporated off and:the aqueous | ayer
extracted with ethyl acetate to give 12,8 g of
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Examle32 : R
In the procedure of Example 30N bromocaprolactam is used mstead of N—
bromosuccinimide "and - the phosphonate used: is ~dimethyl - (2-ox0octyl)phos- .
< 60. phonate, ‘the “carbanion obtained 18 that of dimethyl (1-bromo-2-oxooctyl)phos- =~ 60

T20

3 4?) rret hyl heptyl )phosphonate in

] acetic acid ~ -
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| actone to give
2- [ 2[ ERR] - hydr oxy- 5[ ERR] - (2" - br omp- 3" - oxonon-| ' -trans-1'-enyl)-cycl opent -
1[ ERR]-yl]lacetic acid [FRR]l-lactone  FExanple 33 5 Using in the

pr ocedures described in Exarrpl es 30 and 32 a hal oi mi de chosen 5 from
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5[ ERRI®( 2" - 3, 5S¢Y9 Bht trans-1 '“enyl); 4.
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bronmo - 3 Sﬁ-(wmaomo zr- &F'-p-chidr ylpenﬁtram-lcml)phexyl pent - trans - 1'
enyl ) ;45- cyd omQ- - ﬂl{feloh@y tex-npnytrmétmas and 2-[2[ERR] - hydjsoxy-
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Exanpl.e 34.52 - (2' - bromo - 3‘ - oxo - 4'(S) - methylnon - trans - 1' - enyl) %clopent -
- 18-yllacetic acid p-lactones. _

55 ' o Exam le 34, . 55
y To a 0.02 M solution of zinc borohydnde in diethyl ether (70 ml) is added a
solution of 0.85 g of 2- -[2a-hydroxy-5g-(2'-bromo-3'-0x0-4'(S)-methyloct-trans-1'-
enyl)-cyclopent-la-yllacetic acid p-lactone in 25 ml of diethyl ether. This is stirred
. for 30 minutes, the excess reagent is destroyed by careful addition of 0.5N sulphunc
60 acid. The ethereal phase is separated off and washed until neutral, dried and - 60
R evaporated to dryness. The residue is chromatogr Ehed on silica gel, eluted with.

: cyclohexane-methylene chloride, to give 0. 62 g of 2-[5- (2'-bromo-3’(S) hydroxy- -



To a 0.02 Msolution of zinc borohydride in diethyl ether (70 m) is added

a solution of 0.85 g of

2-12] : ' -1' -

enyl ) -cycl opent - | a- yI]acetlc aci d y- Iactone in 25 m  of d| ethyl ether. This.

Is stirred for 30 mnutes, the excess reagent is destroyed.by careful

addition of 0.5N sul phuric 60 acid. The ethereal phase is separatedi_/

of f and washed until neutral, dried and 60 .evaporated" to.dryness. -,

The residue is chromatographed on silica gel, eluted with. - '

cycl ohexane-net hyl ene chloride, to give 0.62 ¢ of - o
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-(2' -bronp-3'(S)-
35 5[ ERR] - (#5- br ok
5[ ERR] - (2' - br onp-
5[ERR] - (2" - brom)&

‘oonyh 4-cde)pe hce'ﬁc -ami &Qﬁﬂtodeﬁ atns -1
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xy-5'Yox peﬂ,tl)-t rans 1- - enyl )i -
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. methyloct-trans-1’-enyl)-cyclopent-Ia-yl]acetlc acid p-lactone in  anhydrous -

benzene is reacted with 0.26 g of ‘4-methoxy-5 6-d1hydro-2H-pyran and ‘a benzene: -
solution containing 3.5 mg of p-toluenesulphonic acid. The reaction mixture is left.
overnight at room temperature, theén the organic phase is washed with 5% w/v

60 sodium bicarbonate and water until rieutral and evaporated to dryness, to give 0.91 60
g of - 2-[2a-hydroxy-58-(2' -bromd-3'(S)-hydroxy-4'(R)-methyloct-trans-1"-enyl)- S
cyclopent-la-yllacetic acid y-lactone 3'-(4”-methoxytetrahydropyran-4”-yl)ether



trans-1'-enyl); -cyclopent-1[ERR]-yl]acetic acid [ERR]-Iactones, and 45

5[ERR] - (2' -brono-3' (S)-hydroxy-4' (R)-nethylnon-trans- |' -enyl);
- 5 ERR] -(2' -brono-3' (S)-hydr oxyect-t+ans-1' -eny) ;
5[ERR] - (2' -brono-3' (S)-hydroxy-5'-oxanon-trans- "-enyl);
5[ ] - (2" -brono- 3§ - hydroxynon-trans-1 '-enyl ) 50

S[ERR] - (2' - br ono-3' (S - hydroxy 4' (S)-nmethyloct-trans-1'-enyl);

. 50- 5[ERR] (2" - brom) - 3"(9 - hydroxy - 4 (S) - -methylnon. - trans - 1' -
enyl); cycl opeint-l.[-ERR]-yI]aceti_c acid y-lactones, and their 3 (R) hydr oxy
I soners. Exanple 38. 55 - A" solution of 0. 69 g of

- 2- [ 2P=BRL- hydr oxy- 5[ ERR] - (2' - br ond.531.468) - hydr oxy-4' (R) - - 25

met hyloct -trans-}" -enyl) cycl openg yllacetic acid ERR| lactone

Aqifgﬂ
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ose of
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5[ ERR] - (2' - brono- 3' (S) - hydroxy-4' (R) - net hyl - -oxaoct trans 1! -enyl);

40 5[ ERR] - (2'-brono-3' (S)-hydroxy-4'(S)-net hyI 5" -oxaoct-trans-1' -enyI)
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anhydrous di‘et hyl ndiochg2-dingtimayetimat i etitbad dod pdiut

26 Hhenhe ovohiton ndeope LEE P SRy
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stored at [GRR] E)b@dmﬁ-BoM%S)ﬁmSEjlhﬁptmphosﬂfon&eIs @usjlformcd ‘A solution of 1 g of
2- (2[ ERR], 4[ ERR] - dil-Pyptfonsayl-2a-hyfirguy,cyslopegtiloryh)

cycl opent - | [ERR] meoyst nﬁ@ﬂ

and 1.21 g of 5 a@lAcatrACTRe of _
3.48 g of ethyl aZihbiresidueling aafegraﬂlh'»d@n

evaporated to dr yrj‘é‘é‘yleﬁﬁ)éza_gi f"ﬂ%ﬁ:ieiig
“ng o

cycl ohexane- dleth

BtHa 60

OP
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acid [ ERR] - I3act oneifolm 011171\'21831“ OERR in¢ bong
15 811 s RGHEE RSl R, e R i iRl

5[ ERR] - benzyl. oxy- giving a-mixture: 6f 4-epimeric. alcohols that :can- be

venzy! oyt ) c%‘é‘%" elﬁ%ﬁ%@ﬁpﬁw e B o

conpounds are pre yilacetic acid p-lactone; lal; = —13°;:[alygse _'—4l°(chloroform ), 0.9
2- (2[ ERR] - hydr oxy- [ ] benzyl oxynet hyl -

¢ ‘cl opent____ 3- en 1 h’% —acetlc L

aci d [ ERR] -1 aCt Onegny E#-( mglmt 1::3-,13,1;:(:0 a_,s?gtgall d _ y -br:,;n Bt hy|45

cycl opent - A ct-l Y ,f,:), 1f .p_l_. d- - ac’:lﬂl

2- (2[ ERR] - hydr oXy- 15?&133[ rg&t nEY, M, elot-m)BOBmgi RR]2 yI) acet ic
n

aci d [ERR] - I act onesns- -3' hydroxy-4'(S) mj?%?sgﬂ ‘% ipdrogy
ydroxy-
sodi um hydri{@e (8%?&%@1 g -l3~yl]a %ﬁ«lactone),
1, 2- di met hoxVyet haqg] 4ok [cg oa(@. g of d| et hy
(2-0x0-3(S)- and fmall
: nat-2- [5[5-(2’-bromo—3 (R)-hydroxy-4’(S)-meth loct—trans-l'-enyl) 2a-hydroxy-
_ - cyclopent-la-yllacetic acid p-lactone; lal, = —28°, [@) 5650 = —105°;°0.38 g. -
55 To a solution of 0.89 g of the first alco'llol 2- [5ﬁ-(2’-bromo-3'(S)-hydroxy—4'(S)— '
' methyloct-trans-1'-enyl)-Za-hydroxy-cyclopent-la-yl]aceuc :acid.p-lactonein 10-ml
of methylene chloride, add-0.26: g -of -2,3-dihydropyran: and. 6 mg: of p-

toluenesulphonic acid. Let stand for two, hours at room tempefature, add 0.2 ml-of

pyridine and evaporate to-drynéss;to'give1.01 g of 2-[58-(2'-bromo-3'(S)-hydroxy- -

60 '4’(S)-methyloct-trans-1’-enyl)-2a-hydroxy-cyclopent-la-yl]acetlc acid p-lactone

THP ether [al, = —19.8°, [alss =:+58°, (CHCl,).
_This compound: is- dned with: benzéene, dissolved in’ anhydrous toluene and
cooled to. —60°C. Over..a 15 minutes period, 10.4 ml of:a 0.5:M: solution of

dusobutylalummmm hydnde in toluene is added. After stirring for 40 minutes at

.. 55



met hyl heptyl ) phosphonate in 15 m of |, 2-di met hoxyet hane is added dropw se.
When the evolution of hydrogen has ceased, 19 g of N brompsuccinimde is
added and the m xture stirred for 30 m nutess =
di nethyl (1- 25 br onp- 2- oxo- 3('S) - met hyl hept yl ) phosphonate is thus
forned A solutien of 1 g of 25

-2(5p-fornyl - 2a- hydroxy cycl opent - | a- yl)acetlc acid y-lactone in 10 m of
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diluted with 6 vol umes of benzene, -and washed with aqueous 5% w v sodi um
- chloride solution until neutral. The organic layer is dried over Na2SO4 and
evdpgrated'to dryness 30 - Tits31,569si due i's chronatographed op7silica’
gel’, _ C - , to give
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4' (S) - net -trans-| .—enyl) 2[ERR] hydroxy cycl opent-l a-yl]acetic acid
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chloride solution. The organic phase is washed to neutral, evaporated to dryness 60
and chromatographed on 150 g of silica gel, eluted with cyclohexane-methylene

chloride (30:70 v/v, 20:80 v/v and finally 10:90 v/v), yielding 1.86 g of 2-[5a~(2'-.
bromo-3’(R)-hydroxy-4’' (R)-methyloct—trans- ‘-enyl)-28-hydroxycyclopent-1p- -
yllacetic acid p-lactone, [al, = +17°, [alys. = +49.5°, and 0.38 g of 2-[5a-(2'-




sul phoxi de. The m xture is stirred for 3 hours, diluted with 3 m of IN
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hours at 36, the ag fré é°“$ -f . o/igpBosplivabn | s - 219
extracted wiPh et f gg ide reﬁb‘ﬁu@h c

stk %f?&ﬁ@ ﬁ}"ﬁ;‘;‘; |

W‘e Gn A
with 25 saturated aammuwmmulfthammummm éhen e%v
The residue is chrlﬂndt‘lf. 2ty °ﬁ?&3§§.¢ &si& » :;‘ 5
S8UF 28 ¥ tu mnilmgbﬂ%,lm-dmm Iene
chl oride al d e, e -czs-S-;rosten-lg-ynmg acid 15-tetrahydro yran-2 -yl et ﬁg
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[ERR] = 35 [ ERRYL B hie % & O elchbode, to give 068 of9:
ent-11- deoxy 5’].6( S). 0,{591‘{; .h hed‘ OL a{‘iﬂﬂ-e-lzd% c{sE spen-13-ynoic acid or ent-l6- 25
16( S) - met hyl ©o- oxo(Rh brydae-PSE. @n -‘HPOSF%?‘I f’é’]"ilnm Bacid

[ERR] =[ ERR], [ERR] fiy dr so-czs-S-prosten-l3-yn01c acid is. prepared lalp, =

(al'so called ent- @1 352 ) gy vt Ak ipmiee, At BB
16(S) -.net hy130 oxo_ ﬁn;&dﬁrléwmﬂ)-S prosten-13-ynoi ¢ acid,. (also cal Isgd'

11- 40 deoxy- 16(S).--nmet hyl - 15- epi - 13, 14 gduyp-[ ERR]) [ERR] =49 3, [ ERR]
= -54 (Et O") Exarfpl e 4§,1ut1%nsbfspgnsg Qi | 6(280-0(S) Bﬁﬁiyb?&&)-ﬂnwohh i de in
90 m of 1,2- phosPhditei0 dhkomvnsestoaaj%!wddv @t es.
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f or anot her. SOgm nuble&lagggng?&ﬁg?h? benzene (30 Sl) isadded tot ePh°sPh°“at° s-“’!ﬁ‘t‘°“ %‘ o
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monobasi'c sodi um pHYBL CEH@SQO"";Y? %ﬁ% pe éué uh® withesodiui ur e
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dryness. The resi dygual ﬁ}Qrﬁiih aphtg qpnnmclah}ehel | obt i (anggwﬁﬂ’?(sﬁs
di chl of onet hane- cymhmm o % (‘?{B f;mrogg_"gmﬁ )g;aé’{ydmycyclopem_la_ |
2-[ 5[ ERR] - (2" - br Ondl grox 1d Ps %:y ’ ncg 2 9 g of the 3 (R)-h droxy eplmefll' A solutlon of the 50

4' (R)-nethylosg-tr - t?tgﬁ%‘rgégrved

acid [ERR]-I actonedlhyaf@ -t uene 1 o]
in 100 mM of anhydr ‘brom ﬂe’ oct-wanstit-ed)-a 0. 07 -
M sol ution of zinc 2@ eAtllo Gl yhclde t’one (n'ﬁermn‘ mshseqiv As i 555 o

treated with 4% suld}h ue(ﬁea.(m r & O%amﬂo hersdtl:&?‘ %ﬁ lu% ‘—f(?ml‘)s
chl ori de solution. tﬁa&ed@ﬁ'%?ﬁlﬂﬂn nuﬁﬁfﬁ oF 1@% lwnﬁ i g to

dryness 60 and chr oﬁ&t'@‘ & E 6 Ple miireas Geked 9 mbmdemperhture, :
cycl ohexane- net hyl BﬁmkﬁlpdeandZOelwaeglsgﬂad ﬁg%’;&g‘fle gp"@e‘égo 60

uu. ’
viv), yl el d ngﬂl 86’1‘1@ fﬂlfratQi }roxy- (}? mm;slsigl(l‘i’;‘%lug:ooct trans-1'-enyl)- 2a-hydroxy-

-3'(S
g;gllggentslz-yllethanal p-hemiacetal 3'-(2"-THP) ether, which is reacted with the .

from 16.6 g of tri henyl-(4—carboxybutyl)-phosphomum bromide |
Zggellﬁ:p:r :tg sorc(l)mm hydslde in %5 'ml of dimethyl sulphox1de The mixture is




brono-3' (R) - hydroxy-4' (R)-nmethyl oct-trans- 1 -
"-enyl)-2[ ERR] - hydr oxycycl opent- 1[ERR]- yllacetic acid y-lactone, [ERR],
[ ERR], [ ] = +49.5, and 0.38 g of 2-[5[ERR]-(2"- 28
1 5. 31,567 brono-3' (S)-hydroxy-4'(R)-nethyloct-trans-

-enyl) 2[ ERR] - hydroxycycl opent-1[ ERR] - yl]acetic acid [ ERR] - | act one,
[ERRl = [ERRI/[ERR] = [ERR]., Reaction of the first of these two epineric
al cohols with 2, 3-di hydropyran (0.8 m) .in 15 ml of dichloronmethane, in the
presence of [ERR]-toluenesul phonic acid, gives the corresponding 3'(R- 5
tetrahyd.r.n-p%aﬁgyl ether, which is then rqagjeg at [ERR] with 2 nolar 29
equi val ent s r— 17t T ' 1
| actol 2-[5a-(2'-

d to stand for one hour at 20° and then after dilution wnh lN NaOH (20 ml)

3' (R) - hydr oxy- 4' (Rfit 323 by H h@;‘g}g& od ﬂi 1] ERR]
-yl ] et hanal [ERR] 1et /v)eidaeervap ve£t§
sol ution of 1965 6& ofrﬁasl5 -lﬁﬂsﬁnmlyldﬁ(R()}ﬂmh {5-psost I‘i@wmdie,acnd/as 105

added the ylide pr sqju noqaf ompound in acetone (40 ml) is
et e oo LA O F"@% e A LS s i o oo

m of di met h sul phmxildlwl eTha Matummnmer@ ik Quweds e msh with sa’3(il'ati€tlnut es

at 20 then d ut edangg;s ate olqt n ifi dg;% ora t%nra é qunesE ‘g'fézélé 10
tri phenyl phosphoxi d})dﬁ'ﬁ

agueous phase i's ambmylf-llsed ftuemm&

et her : pent aneal 1 v/ vUzl‘rllea‘ agm@r gmivreoa&déstatthe fs?bglg\tmm%%r 3 R)ali d;o’sg 1
9[ERR] , 15(R) - i hyd ive, “fé‘ﬁzﬁhﬁge !%1 rg-cis: YRy o
acid 15- tetrahydrop:%ryan sl nt em t%{rgne °%Whi ch is dissolved in 40
m of acetone, cooled to- 10 to -12C and Exx lezﬁd by addition of 3 rri of '
Jones reagent. After QOS b odyselation qf t Xyl O S methy 6(’9‘(

sat urat ed amz2oni unfssd.é °l“399jdt+ B 2 li in &EE § ﬁéd‘
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extracted w t2h et hz,iglys.g a.'qg_y aagll; x l(s.-, 0 The25

residue is chromat mggr dph eduticoris s'eéted:brgéioprsemht(leﬂli uqttehusrmaliqdcd\éo aride,
to give 0.6 g of g45°pthen, after removal of acetone in vacuo, the egqeous phase is repeatedlé

ool 5y ony: EEBEES TG, S IR e T

ent - 16- 25 R) - n&@hgskmjye @dbor eERR n adid wash Va;& bl and- 2. 330
1

[ERR] = [ERR] (Et Bynel f x ) fhﬂP -m €78:80 ric
sconar o 15 e TR e el SR
- t a

8, 12-di i so- ci s- 5- pmehyictsrR)-Ftuy -lﬁy@iee&a;re bt - 11,
[ ERR] = [ ERR] 5(Et OH). l N 30 _
Exanpl e 47. ,& b 35

| ut :
(3 0w a(9)- et ! it B She e e 1o 2

stirred suspensi on9aetS(S)ehhydmxwem)-ndtlspté(s+fmbrq-ats,-5 prosten-l-ynoid acxd 152{2"9)

V@ﬁ?o%sﬁ‘éifﬁ?%"ﬁﬁﬁ Eﬁx%&%ﬁ"ﬁéﬁ Pl bl e R o

sodium salt of diam ox 4lik- td)rmaf ni“cmmltlepﬁody ing:
phosphonat e. Then hyéﬁ)xlrﬂ6(R)-met éHS(S)- uoro-czs-S-prosten-l3—yn01c aci _
2- (5[ ERR] - f orggy! - ﬂlg Y LR BRS¢ Brgep-<iirpaestanr Id-¥aeiF g agid| 204 one .

(4.6 g)' in benzene I's. added to the phosphonate solution. The
reaction mxture is sWHWTeWEf@:AMéSheur ‘at_room tenperature, washed with
aqueous 40 10% v/ APERRRFAIYActits tampord ethe iEPURERR] and evaporated to
dryness. The 40 residue.is chromat ogrgphed on silica gel (250 g) and
eluted with benzene- nethylene chlori ~epo give 8.21 g(of
2-[ 5[ ERR] - (2' - br ono- 3' - ox0- 4' (S)- et h 3

4' (R)-fluorooct-trans-1'-enyl) - 2a- hydrox>7*0e qLopent-I a-yl]acetic acid
y-lactone ([ERR] = 251 [ERR]; E = 9, 250) By%,f eduction of this compound
wi t h sodi um 45 boroh drlde (1 1 g) in nmethylene chloride:ethanol (1:1
v/iv) (120 m kqat Ch allwbwka lonafmmmaceatlodllybheetmnaxﬂ)erlc
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nd R, _each de ote
hydr oxy-4' ('S) - net hedl -ode ol RYCis- EhEérSflllonﬁ!ﬂ Eﬁi Jﬂ el opent
- I [ERR] - is C,—C, (R?kyl E is —(CH,),—, in which n is an mte%gr of from 1 to 6 or



yl]Jacetic acid y-lactone and 2.9g of the 3' (R)-hydroxy epiner. -A solution
of the 50 3'(S)-al cohol in nethylene chloride is treated at room
tenperature with 2,.3- 50 dihydropyran (1.68 g) and p-tol uenesul phonic acid
(25 nmg) and then after three hours with pyrrdr ne (0.12 nt). After renoval
of t\he solvents in yacuo, the crude residue

2-[5p- (2" - brono-3' (:5)-hydroxy-4'(S)-nethyl=2"(Ry-11 uorooct trans-1'-enyl)-

2a- hydroxy-cycl opent-| [ ERR]~yl]acetic acid | 2"-THP) et her -
I's dissolved in 55 ‘dry tol uene. Under. a I n@ re this
stirred solution, cooled at -60, is 55tre es with a 0.5M

(LLsobJ.ud al uni.ni um hydride sol uti ofssf 4 ). The m xture | s stirreg for 30
m-nut es dt cu w20 Tr—0of a ZIVI IBU gdnut sotrution in

t ol uene.: The altpsg; P tarl%forne ?a ;f érh larl ;th N h wat er,
sodi um sul phafii 4 Q Fhe (SHote. o '0,3 The

filt rate rs ﬂﬁﬁ’é’ﬁétﬁ emr rvweﬁs:nd évayammmftm:s% cud afforlkd cru e
2-] 5] ER 48 g’10 9o, 15(S)- d1hydroxy-lG(S)-methyl—l6 )-fluoro-czs-s-prosten- 3-yn01c acxd :
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tri pheny? w @% M?IWM%&O grggn smnﬁgm undydri de
in 45 m Of [o:8 de Yidded d ire0a15¢ -dihydroxy-16(8):
1,531 methyl-l6(R)-ﬂuoro-czs-S-prosten-13 noic acid. to stiand for one
hour at {ERR ariiimemeramalht eroceﬂumtan ratawnurfrdrNtNa Q@%R hdrvd}'water (20

m ) thel ri pHi rﬁlp )q%" %‘mﬁx %’g?‘@%ﬁ%@??’&ﬁ” pl"?ft"ﬂll PRAYF et hix -
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{38
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acird 5 156- (2acnﬂ Hh) 66 dhed (mml até|r( gam) fThe ixture BRPGedwd i N acet one
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is" extrasted %%%%;saffm g “'t'il@‘%}z pf,‘ét &g&ﬁﬂ(’f& 5@@(300 I aysers are

washed with sml) urlﬁ selimihﬁ) is treatedrfnsmh anns 8ith taquesud ‘axtlicoatid @

s SR e gr%rmﬁg}ttﬁsaemtrd

cycl ohegane- eraa:ua urer uyr(e p e RN i) whshed silica gel and

W n clohex hylg hiptidgo (7 -
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3 (R)- hdeOXYméiﬁﬁJl R)-f1YGRo-cis
16(S) - %hyl 16(R)-f uoro- cts-5- prosten | 3--ynoi ¢ 15 acid and its 15 THP
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o[ ERR] , 15(5) b HE o gipe ,%{ E&ﬁﬁ? ?@ f.?@”tyﬁi‘ °P °“"9€ tt%n 13-ynoi ¢

acid 15 (2 (.S-Td drogﬁlﬁk)g)ethy}w(spmmma( ~,13pmwd eeidaltS(2’18 20 . is

treated %ﬁ% ent ared b ad | Jated -

sul phurr c 203-%: ( E R)_ % %vﬁgwc %ﬁ (508 n)).
The nixture idu bbizﬂi aanH toi Eﬂﬂiﬂﬁ“eﬁwn h muaﬂtngsrth benzene
(80 n1) vvastﬂedS(M)-tﬂhy@ax ten-Epynetqg asid; unt i | neut.ral,
drived (ha2s : ﬁ(“g °’€v‘3%1“§f1'€hlq‘8 WPWS%%W’WQ&?B‘% 3°idi @rY as ‘%n oil,
9- 0Xo0- 1 5(9)" ‘h V- 16(S) - met hyl -2 16(R)-f1 uoro-- 25 -

ci s- 5- prost en- 13NHA@|WE:§JIJMMlB—(-2 -“I'HP) ether, which is dissolved in
acetone (80 25 Inf\p OPWIE*‘%‘UPG??%W“%’”}!‘J&@%Ffor 4 hours with 0.2N aqueous
oxalic acid (50 nm) at [ERR]; thqp after removal of acetone in vacuo, t he
aqueous phase is repeatedly ext g Pcobk et hyI et her. gfhe conbi ned
ethereal extracts are washed wi satur teg amoni:um sul phate sol ution,
dried over [ERR] and evaporatéd to %6, dryness in vacuum The resi due
(1. 1 g) is absorbed on an acid wash sSilica.gel. and 30 then by elution
wi t h cycl ohexane-net hyl ene chl ori de (?0 30 vl-v)-9-o0x0-15(S)- hydroxy- .
16('S) - ng&hyl an@0R lfsmmps;ncCsn {lrwatceﬁibnoiaah mcauyrodv t&mixﬂyg) is

obt ai ne 30 ¥ recothemis hydrox
9- oxo- 15(R) - I‘MQ ‘pgt?

%‘?’ﬁg@‘g Ty M%h ?3 ynosloc aci d

s obtained. or one of R and R6 1s elther fluorme or -hydrogen and the othet
: is C,—C. alkyl Eis —{CH,),, , in which n is an intéger of from-1 to 6, or.



35 Exanpl e 49.
35 Using dimethyl (2-oxo-3(R)-methyl-3(S)-fluoroheptyl)phosphonate in the
procedure of the Exanples 47 to 48 the follow ng conpounds are obtained:

9[ERR] - - 15('S) - d| hydr oxy- 16(R) - met hyl - 16(S) - f uor o- ci s- 5-prost em—13=ynote —

acid 15- (2"- - 9- oxo- 15(S)- hydroxy- _ "
16(R) - et hyl - 16(8) U -5-prosten-13-ynoic acid 15-(2% 40 THP) _
et her and the|r mers, which are deetherified with acetone-0.2N
aqueous-oxal ic Mi@ﬁ“ﬂ”ﬂ er chromat ographi.c purification the }
fol | owing: 9ERR] - 16(R) -nethyl - '
16(S)-f1 uord cis-5-prosten-. S_L3 -ynoi ¢ aQI5§11,563 0Xxo0- 15(8) hydroxy-

- et her; 40_

16( R).- net hyl - 16(8) quoro CTS-5° pr UST et 3=y-Aere~atld and 45 tW
15(R) - epi mers. . . CHz)n—O—(CHz)—- e '

45 WHAT WE CLAI Vil @hich . anA\ﬂ, martch ) b of- the for 2 [ERR]
in which Ris hyd\eﬁub[bnxlclq%ﬂft}ff 7:51311%%%;6?3 tﬁﬁ cont gti’esal ly or
vet eri nari Iy 50 pﬁﬁ’ tB‘Eﬂ' amm;.l’_l en, IER e@n é“ ogen and‘ _

the other is hydfhé)waﬁu 13-positions Y 45\ si’ttvthe i ERRls .
together forman ox% upmaawad, 0 irf es n gpﬁgﬁyﬁﬂd the -
ot her is hydroxyor I 31_’ nd ERR each-'denote rogen propYl[ ERR] and

[ERR] .i s eid her gfgm aﬂlﬁimt hemowhuelt Rsre;[rEdRR]; Akddidm, E | s .
“[ERR] -, i.n whi c iy csmptsunant ‘L",} "& 531,567

29 al lowed to st iR fiphydsogen Iamdrfheaithe[- d&%%gj" ﬂ)ﬂtﬁ‘!‘?‘éfr&w t h I N
NaOH (20 m ) .and®"¢g [enov

f,o 2 he tri phenyl phosphom
extracti-onlsu t h iglu@aggln eﬁfn °r% %#?,“gtl faimsl tey; trewlushraielo&mmmhases to
pH 4.5, extract |®nzoulemhoep\-bmgn%l Byl St Ner SOPInng, R, 10- 6o59ebosvatpron. at i i ofs of -
the solvents in rding to any&néBftgelercedm claims, in

9a, 15( S) - di hydrox?rq oLS ﬁégﬁﬁ‘f &?ggmi rtbeethsr-g npthyb t evrltu-cl;l__o‘_‘eynor’c acid 5
15- (2" - THRO et hephenyhasdEY Y§uaf ?ﬁt‘?%l'e&n%@rféqrhcyabelkyjne (40 m)
is treated with 258pfo ound@mo ety ok ol dem@Clo®, th Whick DMk RBa1RY of ©F | B0
tenperature. Afth Fnyé@%ld i —acet one..i n-vacuo the. aquéous IRhse is

ext Fact ed. r epeatopelbbexyVior PhaHy ?WW 2P One of fhaim bias, Wé@l@r‘lglawdnpbﬂyler s.are-

washed . wi-t% sat ur al@d onound acasrding ! hySotl 130 efafin t Led and
evapor ated in vgcq@ "’GPWés@rdIMCMmlﬂbmvﬂﬂcufggi(é ln(})ﬂis J” E’a" on »

aci d-aashed sili CA13Com Sfhd A6 dbhdi l%;“b cguent el ution: wr_th : .
cycl ohexang- net hyl éheCanidonnid @ecoydik [T E"Iﬂ‘ i = ,
9[ ERRE, I 5?@) di H thylphenyl ontric tome nyl.| UOF.0- CI: %?* ’5 p‘f’ﬁ'glfé‘h‘s 13- wm c

aci d.” Using a sim oﬁgg

3' (R) - hydroxy deI’ILGaD-IoX@-IS(- ' -1

16(S) - et Ryl - 16(R) 17r P@M-lﬁ(&)rltydﬁ»xpmmr-ﬁ&h Baand . |ts 15 THP:

ether derfvative ajge ?%: df° dtkﬂ:thyAczs-s-btdsre 3 RSidThdidN Aelge 3
9a, 15(S) - di hydr. oxml% P ?16@_ aBteny BMeamdB ynoi ¢ aci d-
15- (2"- THP) et h@idﬁl 4 g) rn aceto e P’@Cf”aﬁrpfgsi@'wz'@mc is

treated widh Jo usz 1 eadene-15(8)- @dmxy-lﬁspwom(bymanﬂwg p?&ﬂ:ﬁqg%&% ed

sul phuric: = 20 aclk @a(Rdxolisir SR n;_-d i de . ( 70g I n-wat er - (500 400.)] .-
The mixture is stlzsrgeakgatsgm)ﬁ: ir ;.m@:ﬂ%ﬂ_ 5- Yoo gciked - wi -t h benzene

o8fe8-4
(80 ), :washed wi -@tatlé@%aﬂommmnm’}w 3 a;ﬁten- % ﬁi'fc" QR 19 neut ral |
dried (NaBSO4) ané6 ] llﬂfa’tyé@ edw;f&b’s -ﬁs—\?@fdsgn.tmy%,@g&h as an oi |’

) E”‘&r}t S)smttﬂx 1014 ¢s¢nmlmyeolep¢1&er| <
- qg;sg-s-prosten-l&ynoxc actd
LOS acid

9- 0x0- 15(.S) - hydr ogy-dl 5 1 Hky- '5" sten-13eyngicticidr ost.en- 135yn0| c -
acid 15-(2"-THP) &% her?oxdqls -hiy8ro: -%ﬁgrﬁ( - -m- ﬁsg}f‘wgotwag'M'ﬁ. This - .
solution is tré&‘fi 12 rs wth 2N *aq ueous oxa rsg?: m) at L
450; thers0 aft qgiaf em)va? 8§&‘§‘f‘8ﬁ'el5m fkva@dé(R)m&lthuemmenpt&aﬁﬁwr s é@ S
repeat edly extracB(eAMbdelestﬂtﬂiE ar I e hereal extr tS -
are washed wi t Romprises at ed amm??%mag‘ﬁ{}gﬁgt%p‘glg g{@eﬁﬁeﬂar‘% Liyhish [ ERR] and
evaporated to 30 W 3¢ AR gntically %’(‘,’ﬂmol mrmuis(\dmz (1. 1 g) is absorbed on”
an aC|d mashed S|I|ca gel and '30.

(VIII) "

. 5__5 . in whtch R,, R,, E and <I> are as defi

ori odr ne; one of R'a and B ned in clalm l X represents chlon'

4 TEpresents hydrogen and the other represéhts Jomine 35

a known



then by elution wth cycl ohexane-nethyl ene chloride (70:30
v/ v)-9-0x0-15(S)- hydroxy-16(S)-nethyl-16(R)-fl uoro-cis-5-prosten- 13-ynoic
acid (0.72 g) is obtained. Using the 15(R)-epiner in this procedure, the
~—9=0x0- I5( R) - hydroxy- 16(S) - net hyl -16(R)-fl uoro-ci s-5-prosten-13-ynoic acid
| s\ obt ai ned. 35 Exanpl e 49.
~ 35 Using dinmethyl (2 oxo-3( R) - net hyl - 3('S) - f Tuorohept yl') phosphonate in the
procedure of the-+Exanples.47 to 48, the foll e obtai ned:
9a: 15( S) - di hydr oxy- 16( R) - net hyI ) 16(S)-f| uoraq‘milmmqﬂm” -:yno.i c acid
15-(2"- THP)-ether; 40 *# ¢ L M S
9- 0X0- I5(S) hydroxy 16(R) - met hyI

' --f | uoro-ci S-5-prosten- 13 y§]0| c.acid

/Ig (N 40 THp\ ot hﬂl" - ann 1‘ I’\QI i -Aprlp | ed V\ﬂ t h
acetone-0.2 o&qw%ogwu;omaind co atel crhamdhwixtlmrdetaértairoxmqn @tmt @

purificati ohctphengfloinlt Lo g)[ﬁé ¥f}§§fg )t%i y|

: 16(.9) - Tl UOI’ ﬁ'r m mgihrg fé tatio ltﬁ”fé?,pe

*_16( R) - get hy ith 4 ﬂaﬁpsﬁf&iﬁml '45 5 their

I5(R) - epi rrer@resents hydrogen or —-C12 kyl to give an- optlcally actlve compoun of - 45

- WHAT WE CLAfavmpl:(IX):1. An optical ly active conpound of the formula: [ERR] in
which R is hydrogen, [ERR] -al Ey'“' or -a cation -ofa pharmaceutically or

vet eri narily 50..  accept abI /SIS cood - [ERR] and. [ E@R) is hydrogen and
the other is hydr OoXy or. oxyI §ac Racy| oxy, or. [ERR].and [ERR]

t oget her form.an .oxo group, one otc: CERR]Q-aer [ ERR]. i s. hydrogen and the

ot her 'is hydroxy; [ERR] and" [ERR] eaclm denot e’ hydrogen ~of one of [ERR] and

[ ERR] I's elther quorlne or en a L g[lkyl Eis
[ERR] , cagao %@ m‘%égn 8 -ﬁe %Eﬁsﬁarze?orﬁEﬂg{s?céf%;%ﬁ;@o\;th

1, 531, 67 i bdmayo mth dfepasiowis gf th |fferent
each i's zercu-cohﬁgrﬂatmnlg epfeRy ntsrhs'dme E!e 8f°'f“l‘}§lf%§h to 7 ring
xygen or ‘sul phur

car bon at orrBChg[ﬁ ?htb%d FE&F%“V“BOHIE&?S ESP“ P'r“'r“‘"ﬁ‘é“‘
at oms; l?hen § | esteidel 4 éﬂn@duxhﬂoﬂf&ﬂnﬁﬂ}em() 15 which- R'[r&RR]entaI koxg,
phenyl or tq:t.t@] ﬂlay& F cdrlmy@hmchm tho prese in 5 the 8-
and 12- posi t sml’w f%PfF*i"a‘r%nI? W&%fﬁﬁ‘ﬁ?g ;éj Hy gp.each ot her.

2: Conpounde*}bgg ﬁg 'ﬁl,ﬁf rsﬁ&ﬁmt‘,ﬁs aetﬂayi et hyl ,

- propyl a@r , borrpou accor ‘to claim 1 i'n whj ch R re]@resents
a sodium 10 (b;‘es ofyaxsslcgmpomldIO&i fnrorﬂaém which ﬂvﬁ ts&th ztrial kyl anine
10 4. Corrpmﬁ‘\’d’la‘téc?ad “ﬂg“%ﬁfy' rB " whi ch one

“of [ERR] and™ ob ﬁépsl(&) ah&(ﬁo dwye rfdcsxr[:rERR] and [ ERR]

toget ha¥ forg i org _ mgSa-o twmldqtye a& Ringf cl#ms 1 to
3, in which mneatiyps n h._, I % Tgualkyltﬂfgﬂhmg'f‘w P '°tr§ other is
Sihed irPWHich R’ reprosebs lhid}yéeﬁ)wthor '

al kanoyl oxy €8 ok
p- phenyl benzoyise % for . mm faﬂmmr(ll)ng to any.one of the preceding
claims, in whicch one of [ERR] and R6 i s ethef fluorine or hydrogen, and the

other is nethyl. 7. Corrpound acai di caRy one of clalgﬁ 1'to 6, in which
[ ERR] |3§ cycl oal kyl - -phenyl E | [ BRR] . 8. -Conpound accordingyto- any
one of.Clains | to 6 “in which H&e—cy@:ﬂbal kyl ‘or phenyl and E.is
[ ERR]. 9. Conpound accordr ng-to any onwé dé clains. 1. to.8; in whichis

cycl opentyl, cycl ohex hen Adxpgcordinng to
any one of cl hyﬁ]ﬁ re ‘]@%?5,?:3 %qy@mﬁﬁund accor di ng
to claim 10, 6! X\V[]p ﬂﬁﬂynadaeptﬂale%as& apd, i desired,
v) ox1d1smg the product of. steps @), (iii) or (iv), in which one of l:lll ndt R,
- 35 represents hydrogen and the other represents hydroxy, to form an optically active 3s
* : compound of formula II in which'R, and R, together form an oxo groulg, die
' (vi) de-etherifying the product of any one of steps ito ™ underdmt lac1 11c
conditions to form an optically active compound of formula I as defined in ¢ atmd
_ and (vii) if desired, converting the compounds thus obtained mto othet compounds
40 of formula (I) by known. methods (as hereinbefore defined)." 40
31 Process according to ¢laim 30, in which, in step @, X denotes bromine or
iodine in the compound of formula (VIII) and’ the- Wittig reaction is carried out
employing about two moles of WIttlg reagent per mole of lacttol over a penod of
: 0 to-20 minutes. .
45 from3% Process according to claim 30, in ‘which, in step (1), X denotes chlorine i in 45
the compound of formula (VIII) and. the Wittig | reaction is carried out employing
from 1.5 to 2.5 moles of Wittig reagent per mole ‘of lactol over a period of upto'10
r
hou §3 Process according to claim 30, in which, in step (i), X denotes chlorine in _
50 the compound of formula (VIII) and the Wittig reaction is carried out employing at 50
: ' least 5 moles of Wittig reagent per mole of lactol for a period of about 30 minutes.




12. Compound according to claim10,in which Eis [ERR]. 13. Conpound
according to any one of clains 1 to 6 in which [ERR] is 30
trifluoronethyl phenyl or trichloronethylphenyl

30 14 9-o0xo- 15(S) hydroxy 16(S) - met hyl' -ci s-5-prosten-13-ynoi c_aci d. 15.

9- 0x0- 15( S) - hydr -16(S)-met hyl -8, 12-dii so-ci s-5- prosten 13-ynoic acid 16/
9- oxo- 15(8)-hydrg§mW 5-prosten-13-ynoic aci d. 17.

9- oxo- 15(8)-hydro t hyl -8,12-diiso-cis-5-presten- 13-ynojc acid 35
18. 9-o0x0-15(S)-h WM‘% i met hyl - ci s- 5- prosten-13-ynoi ¢ acid. :
35 19. ~9- 0x0- 15( S)* hydr 0 di met hyl - Ci s-5- prosten .- 13-ynoi ¢ acid.
20. 9- oxo0- 15 hydr oxy- 16 S ’h |- 16 uor o- CIS 5- rosten- 13-'ynoiLc™

20. 9- (8- hydroxy- 16(S) - frethyl - 16k, 57 P! y 3%\

21. 9- ox0- 15( 8):-- hy‘g?égiy%‘%egg ’;’:}?’% é%%;ggﬂy #@mqyotmﬁsnaf}ndsirmmpﬂs, uymou c 40

acid. 22. 9-oxo-15 |1 -cis-5-prosten-13- ynoi ¢ -aci d. 23
9-oxo-1 5(R)-hydroxy- 16(8) rret hm,),s-mz-(dm)soeoom Hapr ost en-'13: xpm ¢ .acid.:

24. -0XO0- | 5(R) - r] d prosten-13-ynoi ¢ -acid.-:25. -

9- oxo- | 5( Rfydr ey e %‘?} fePfssest'&r%%nnql@nrgnn@n@Racu d. 26

BEN e o el
_ c an 3

acid. 28 oxo- . ( 2np0|}P gq)c? rmula 1\2@0]8 employed wherem{ﬁvs‘sienotes P, i‘:ﬁ%ﬁ‘&% 3 n.OI c ' N

denot S 1,0r
9- oxo0- 15( R) Khydr OXY'Bg Gr@gsl ’E‘g}ag draxﬂgﬁgy ﬂlﬁ%ibo iq'll @hg'hp{r? {l\p}]iospxpn% ¢ aCI d
50 29, tnphenylarsme, tnphenylstlbme or hexame ltnammo hosphme of formula’
l\ﬁwpst en-13-ynoic 50 .

9- ox0- 15(R) - hydrd@ﬁs forrmuld

acid. 30. A procea§§o xfj ﬁf%‘ﬁ%f‘ﬁ li“ gbgj'd@gr;)m“&@fod%ﬁSMdum claim

1, which coMprises’ 9)Prd$<eﬁ totdh Ebaﬁl 303 btastiall | a

(VI1T): [ERR] .(Viny pne dExnampknhﬁgﬁzq ERR] . [ ERR], qu'&a’%%ﬁ 9%?'&’%3? def iRed

inclaim1, X re@% SrerHcerting . ﬂ?@rﬁonﬁlbs@g‘a&? as @mmbefor@mcrﬁed BERR] and-

[ERR], represents hy q:g&e ABebr&iRE (PURRI 307

1, 531, 567 POt ectan)n cE;;mblesjl Av%y the3ocﬁgftﬁﬁtﬁ r%u% an et %esc %aihoxyg%

atom -and t he Ia oce algl glandig ﬁeft"ﬂ@"eﬁﬁ edbinfolairul atemmerirttaredegpiect t0 t he

si de-chai n bound f di-n nunberi and the

bonds I'inki Eg th@rdcestobhnyfgtme ftcmrﬁf?é ﬁ%“é%ﬁ%&f@%”ﬁ‘ﬁ”ﬁé”?&f&%f -

ci s-configu atlon 'lf riya ehs@ﬁhehp cﬁlmlwmdehera;réﬁhtealbgtﬁeeageas

conprising a gro p: zﬁspf.(ﬁ}y fﬁ‘ ﬁdelneﬂn%& iS ;Lle resentrs h}/(;lrogen or. -

[ERR] alkyl, to gtoV&saflari}'ane(bﬁ dn&ﬂlcorrpo iyt gpe B?IerPaef‘l he 'ERR]

(IX)in wh|35h R, RA] phafrER) t;ca[ ﬁHE]ennirERthosﬁoﬁmdmﬁl@g]h -@fpodfd as -
abfi F

her ei nbef ore defg tf@r“{ef;ﬁ%r flaims 449 o2 and g phatmacaticdliyior seterrarilyn tha0 8-
and 12-positions ar %&ih& 10 each other; and =
when the chain bglmmhd n&lhﬂneﬁcafdm;;aﬁh&leit E}&Rg}r‘xmcsgiism aac%n gdrﬁn g[ e '
a-conf.i gur agi on resenIs hydro en and ERR re resents y roxy or
when said ?ﬁal N &iSim @‘}‘ﬁ% ;}H’f %‘ﬁ nmgurﬁy@sr oxy35and

1
R 2 represents hgid:reﬁigen and es| %E’ or 1’(? 5ptafle pasrier ox)

esterifying a cogao‘i? thrmaocumaiaor(vmymamcu@o@hoRcommrng%Qiah@ound k5 [ERR] S

al kyl ‘withgg car ieClaiey 4 30 2 Rharprceticallycor gpterinariormpentstie ciridrarr mul a
[ ERR], - i n which ATOR aﬁ,@rgfs;o,amget al:l'oi.d .of group VB of the Periodf
Tabl e; and Y represents al kyl di-al kyI am no or aryl, and a hydrogen -
acceptor to forma [ERR]. or [ERR]“!" ] 0; _'rlvatlve vmth i:nversi-on- of.

configuration of the substituents @y T 28 IOOSI ti on,(II)Or
20 - o M meme-g—goe—g o
. | | LR R

_ in wlnchR R,, R, Rs RG Eandcbareasdeﬁnedl L one ot K,
_ i Rae Ry, Ry, nclalml ! !
45 :ggsergs 1:1 known . protecting group bound- to.the chain by . a?in:tﬁirlégl ?)I;g'gl:n .
o 1am the other is hydrogen, and the chains bound to the ¢arbon atomsin the 8- 45
3 an 5%—posntums have a trans-configuratlon ‘with respect to each. other : '
- A ‘process for the preparation - of a compound as def;med m clalm 50,
compnsg:% ::::ps (1)dtof(fv) of lthflsro;css defined in claim 30, o
- _ ound of formula (II) whenever prepared by th. - '
. 0 T 53. A metll:od for the treatment of awarm-blgoded gonfhﬂl;g::szrﬁtr‘rfall?l wmhf:h' 50

comprises admlmstermg thereto an effective
any one of claims 1 to 29 or 42 to 45.. " amount of s compound o clalmed N



(b) esterifying a conmpound of the fornmula (I X) in which R represents [ ERR]
al kyl in a manner known per se to forma [ERR] or [ERR]-acyl oxy derivative
without inversion of configuration of the substituents at the. 9-position;

“(i11) subsequently saponifying the products of steps (a) and (b) above if
desired, 25 tq yiel'd the corresponding [ERR] or [ERR}-hydroxy
derlvatlve optional Iy al'so saponifying 25 derivatives in which R
represents [ ERR] al kyl'"to-form conpounds in which R represents:-hydrogen;
and then if desired (Iv) reacting the conpound thus formed in which R
represents hydrogen with a base to forma compound of fornula (II; [ ERR]
‘in m@\g@ one of [ERR] and [Eﬂﬂ epSHsHMt s hydrogen and_the ot.her33
represents. Ty ar oxy or acytoxy |, [ERR]; [ERR], E and [ERR] are
as herei nbef 6re- defi ned and I@hg %g,[&ﬁmgatr on of a phar maceutical ly or
veterinarily acceptabl e base;. anﬂsmu qhare, red, (v) oxidising the product.

of steps (i), (iii) or (iv), in wﬁﬁthlqge of [ERR] and [ERR] 35 &
7represents hydr ogen -and t he othefm? bnts hydroxy, to form an optrcaIIy
active 'Ig;ﬁﬂﬁg‘TT‘“ﬁ“ﬁf- ] gether forman
0X0 gr oup, %sh@f&yéfgg&séni neribetceb t'usttuam %o@mm Ja}:ét’%s (i) ‘to (v)
under mld acrdlc cond|t|on§mFb°¥BFHP&ﬁ°SH?PﬁhIIy active conpound of:
fornmula | as defined in claiml, and (vii) if desired, converting the
conmpounds thus obtained into. other conpounds 40 - of fornula (1) by
known met hods (as herei nbefore defrned) -+ 40 31
Process. according to claim30, in which, in step (i), X ‘denot es brontne or
iodine in the conpound of formul a (VIII) and the Wttig reaction is carried
out enpl oyi ng about two noles of  Wttig' reagent per nole of |lacttol over a
period of from10 to:20 mnutes. 45 - 32. Process according to claim
30, . inwhich, in step (i), X denotes chlorine in 45 the conpound of- -
fornula (VIII) and the VVttlg reactron is . cafried out enpl oyi ng frontl 5to
2.5 mol es of - ‘Wttig reagent per nole of lactol over a period of up to 10
hours 33. Process according to claim30, in which, in step (i), X denotes

chlorine in 50 “the conpound of ‘formula (VIII)- and the Wttig reaction
i"s carried out enploying at 50 | east' 5 nol es of VVttlg reagent per nol.e of
l'act ol -for- a period of about 30 minutes. - 32 '

1,531, 567 34. Process according to any one of clains 30 to 33, in mhich; in
step (i), the Wttig reagent -enpl oyed i's of fornula [ERR] in which [ERR]
represents aryl or alkyl, Hal represents bronlne or chlorine and R .5
represents hydrogen or [ERR] al kyl .

5 35. Process .according to claim 34, ;|n~wh|ch.R ‘represents methyl. 36.
Process-according.to any.one'of'clains-30 to 35, in which, in step (ii)
(a), a conpound of formila [ERR] is enployed, wherein M/ denotes P, As or
Sb and: Y denotes. methyl, phenyl or dinethylamino. 10 = 37. Process.
according to. claim 36, in which trrphenylphosphrne ' 10
-trrphenylarsrne trlphenylstlblne of hexanet hyl tri am nophosphi ne of formula
[ERR] P is enployed as the conpound of formula [ERR]. 38. Process according
to.claim30, substantially as hereinbefore described in any one of Exanples
1, 2, 7to 19 21, 22, 24 or 43. 15~ : 39. ‘Process according to claim
30 substantially aS-hereinbefore-described in 15 any one of Exanples 6 or
20. 40. Process according to claim30, substantially as hereinbefore
described in. Exanpl e 23. 41. Process according to claim30, substantially
as hereinbefore descrrbed |n' :




20 any one of Exanples 45 to 49.

20 42. Prostaglandin derivatives as defined in claim1 whenever prepared by
t he
defined in claim1 whenever prepared by the process of an one of claims, 30,
and 39. 25 - 44. Prostaglandin derivatives as_defined.in claim1 “ﬁ~/
whenever prepared by the 25 process of any one of ctai ms 30 and-40. 45.
Prostagl andin derivatives as defined in clai m1 whenever prepared by the
process of any one of clains 30 and 41. 46. A pharnaceutlcal or veterinary
conposi ti on conprising a-conmpound as claired Tn any one of clains 1 to 29,
or 42 and a:pharnmaceutically or veterlnarlly 30 acceptable carrier: Ol
diluent. 47. A pharnaceutlcal or veterifary. conposition conprising a.
conpound as claimed in claim43 and a pharnaceutically or veterlnarlly
acceptable carrier or diluent. 35 . .- (A48..A pharnaceuti cal

veterinary conposition conprising a conpOund‘as 35 clainmed in clain144 and
a pharmaceutically or veterinarily acceptable carrier or diluent. 49. A
pharnmaceutical or veterinary conposition conprising a conpound as.clained
in claim45 and a pharnaceutlcally or. veterlnarlly acceptable carrier or 40
di | uent.

40 50. A conmpound of formula: [ERR] in which R [ERR], [ERR], [ERR], [ERR]

E and [ERR] are as defined in claim1, one of [ERR] and [ERR] represents a
known protecting group bound to -the chain by an ethereal oxygen atom and
the other is hydrogen, and the chains bound to the carbon atons in the 8-

45 and 12-positions have a trans-configuration with respect to each. other. -

51 A process. for the preparation of a conpound as defined in claimb50,
conprising steps (i) to (v) of the process defined in claim30 52. A
conmpound of forrmula (I1) whenever prepared by the process of claim51. 50
53. A nethod for the treatnent of a warm bl ooded, non-human ani mal which

50 conprises administering thereto an effective '"anmount: of a conmpound as
claimed in any one of clainms 1 to 29 or 42 to 45. 1, 531, 567

33 J;, A KEMP & CO., Chartered Patent Agents, 14 South Square, Gay's |nn,
London WC 1. Printed for Her Mpj esty's. Stationery Ofice by the Courier
Press, Leam ngton Spa, 1978. Published-by the Patent O fice, 25 Sout hanpton
Bui | di ngs, London, WC2A | AY, from which copies may be obtai ned.
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