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group as defined above, and one of J[err] and [err] is a known
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figuration,i.e. above the plane of the lactol ring. The starting materi al
may therefore be either a conpound of formula 40 or a conpound of
formila- 40 [err]

or a racemate mixture thereof. When: Lh sgoppound (ll1a) is used as starting
material, a conmpound (1V) wherein [err] is a hydrogen atomand [err] is a
hydroxy group is obtained. When the 45 compound (I11b) is used as
starting material, a conpound (iV) V\/nereln [err] is a . 45 hydroxy group
and [err]. is a hydrogen atom.i s "obt ai ned. The known prot ect i ng groups
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reaction cdrrdrtrons d h drol ysr a Ies are 1-alkox '

cycl oal kyI oxy’ grq,uﬁ ,Qgﬁ |1| ?ﬁ}ﬁm %Im

optionally 50 CBﬂﬁoﬁhd%Sofa‘orﬁﬁﬂat (187) WheR@ AXY 9T @R canl bé bdnbosiyd ad kyI oXy
gr oups, enol et herknqmm aintd mlﬁ@uedsw;/lforsulhéw oA iSThd { The e~ groups
are [err] . -5 :er;ronmaybeperfomed §yusmganexcessoftm't uQk, {(¢-g- ere|

'O or [age] °«&ﬂ<°s)"'”““§ﬁe§§“ r”@@ﬁnﬂ dgmr:ea |

sui tably carrled citiical aGdeptablecbasd, e@&ﬂm@nem give of the
Wttig reag ﬁnt pepmmcb wierejmaBtigla, Culas &yl or- haloalkyl gﬁqe oreaehamwﬂtl@llsgeneral Iy

perforyred i an. SFYRETTOSB v for exa di et hyl ther o hexane!?
di met iyl sul phoXissftum & éé’ﬁ.uraaf urer&"f‘ gafu?ﬁ“ “‘8 Mexagniny| -
phosphor am de, i nikphmidence of a base, prefer ab sodr um hydr| de and
potassium. _ tert- bt ac(l) phere adrog

reacti’on m5§t ur e,pely j [

can t ake a few M phbehdifg}

reagent us Th'e' £
formula. [e%} : ,
and R and [err]. , | thpeler 1fo ' s ¥
suitably ethyl- MWMMWOm@mﬂhdsbmﬂagehm@Rdsa-hmednn det ai |
by Tri pett QJartforRﬁmpl h&%ﬁgay)ﬁﬁdsqeraseNo 4, 406 Accor.di ng to ‘t‘he reactign .
condi tions 2§sed i t I the mu’s\rlﬂ.@j’f{'@“bb( rrtn th“é‘l‘h’e& pREd : 25.
gener al -fonnul a. A SRRt S ! o
(1V) wherein A i gplverihd st '
is -C Cd - Thef.'.'
I n fgct cﬂ?tal ned D
nol es_ of thrg% by : DT 2 il bl :
using a- reactr&ps&' e - amaiﬂumbectd&' Gictlil (IV)
wherefn A i s - [-ering, irai xs)lxldmeeplnhﬂevf tﬂécyclopmmmamﬁw factal. ringdlis aboye t he gnl y:
product, “byBusi ndhe Btne of sy P&meeea& ﬁ;Eilacwl hydmxy n?yng
reagent --per- nol.egQf & %ﬁ of %ﬁmf’ f Peg LT 'f'l 2 to
hours. Alternati Vel The icirting Ratpal adyaheﬁ&m&t&rélcb&pomw is [err]
may be- obt ai ned by using ‘a reaction .time of about’ 30 m nut es and at |east 5
nol es.. of “Wttig reagent per nmol-e of. cal nd(ﬁi)ll) : o _Preferably
in the starting material’ of forrrula'- \ I,,) Ais: --C—CCI “The = -
deetheri ficati on of. the corrpound of \y' -ij&@"-c(r,l V) is perfor med- under
con-. ditions -of m.ld acid ‘hydr.olysi s, " 108 -exanpl e . W th nmono- or . s
pol y- car bom aci dsa @gpodhdsfiformulaacet c oxalic, citric and tartaric aci d 4oand
in a . solvent, . for . exanple water, acetone, tetrahydrofuran L :
Al cohd#é Preferably, 35 - O 1N
g or citri-c acrd) is.used’in, the

1, 2- di net hoxyet hane "and | ower_ "al i phat loC
toO 25N poI ycar. boxyI ic acid (e.g. ox _
preserce --35 of a conveni ent--I-ow-boi ‘_ § spl vent ‘which is mscible wth
wat ereand which can be easily renov E’(_l Y '@ud’ at .the end . of the reaction. ~
The -oxi datron ‘of -the 9- hydr oxy grooup. t “y. el d an oxo -group .may be carri ed

out with, for: exggmgcgmatgmﬁe&,ment "As stated above, the.-deetherification
of the com. 40: -  Whauthd cohpog €ITR) iEQ.fsdﬁUisasta(ﬂhﬂg ﬂi&yn@ra/eom;ﬁm(m)ng to the

react i-on. condi ti Umgeeﬁ a bydrogen aiamcv@ﬁrﬂbund *Uﬂro esretrpais optained. Yehegt he. whergi n
[err] and. érr] ﬁm“ggﬁl ﬁ)m i d‘@?‘“@e‘ﬁe‘f&l forfiul a

(i ) L - The known protecting. groups (r e. ether groups) should be: convem'ble to hydroxy
L groups under mild reaction conditions, e.g:- acid hydrolysis. Examples are 1-alkoxy-

S cycloalkyloxy groups, 2-oxa-cycloalkyl groups ‘whose cycloalkyl moiety optionally ‘ ,

50 © . contains a further ring oxygen atom, l-alkoxy-alkyloxy groups, enol e'l:her groups and _ S0

Vo syl elhet groups ‘The preferred groups are (CH,), SIO—, S _ Lo



The conpound of fornmula (I), wherein [err] and [err] together form an oxo
group, nmay be obtained, as the only product, by operating at.25[err] to
40[err], while operating,at 45 hi gher tenperatures, forexanple at the

reflux tenperature for about 3 hours, gives 45 the conpound of fornula
(I'l') as the only product. The reduction of the oxo group in the 9-position
of the conpound of formula (V) to give a nixture of the 9[err]-hydroxy and
- 9[err]-hydroxy-11-ethers may be perforned for exanpl e by usi ng sodi-um :
lithiumor zinc borohydride. This reduction is performed in order to obtain
a conpgund of 50 fornula (1) whgsghn [err] i's a.hydrogen ato apd [erri]
. is a. hyd+e*7~1ﬁ1nﬂrﬂﬂ.cu tire startTg metertar 1S a ractof or Tonnura (IIIb)
and in order to obtain amnpougﬁk of f nula ) mherern [err] is a .

hydr oxy group and. [.errl/As a hyWeo abgin '._he start.-. |ng material is
“a lactol of formula (IIIa) The: -separatﬂﬂn of the 9[err] hydroxy, and |
9[ err] - hydr.axy: 1 {Q s--ethers fi &4 s The Wik rabébaf r o The free
11, 15-di ol Sxﬁf@:l%%arﬁﬁ&dt%goﬂtlea %Ifims &Qrélﬁylzg_rfa ﬁﬁmt‘gg‘*mm 5’5--5 o
technrques refbeiit iper niddid <yhmdlunn chronatography IThe subse»

deet hérificat |'qu TR i g8 dit |50ns of
mld acid P, € Atope. The
conpounds hlcanmf a. mul ti -

1, 425, 961 - temperature or belowThe reacuarr can take.-a few minutes to spverak P depet
start ihg m@%ﬁ#ﬂnﬂﬁm@mﬂﬁma%ﬁ% WE@@H@%@?&E;
of general ¥ télm(“wlrlu Yeageh idctulbd il AF

and Y" is a hy I oXy group organ. al i.phati.c,

cycl eali phati ¢ car boxyl r(&)mwﬁl_&o%m

ss uspng as
x;,ure thereof

5. pro-g- pgr!oup 5
“bound to. the cycl opent are_ri by an_ethéreal pﬁ } e g wherer n the
| act ogi rini h‘F%“ ISR o A ﬂggh} o 3159& Nbpheblich eé%gﬂé’tﬂ
;sr de ‘Chai n. 08 i & Cy;ler e I&Earstss,rngvm;amem@b may

conpound

;o of f ok, ) k3 & S hqd' 15 by E.
Corey et . a,A li;f Higcfor exan S mply ¢ The com -
_15 pound- of ¥ --.IQ-BS‘!%?‘?“&H A Gescri bed in
our. Bel gr ' fto. - att o A 803 il@;e_iq,a e@wwy be prepared
Tt 1 &rrrmm% e

,obt ain the ﬁ@t@&@ﬂmaﬂ@inpm mp of 2 to: q hefoI 1 owi ng

.:._ ~ ey b 10

st eps : _ hours. Altematlvely, the. compmy_x_dofformula 'IV wh 3 |
SO a hmfeogenatr ng- agent to

€1) reacti oﬁb‘ﬂF"d clg
gi ve gocorrp nﬁ,mg, Burtknk 2 =em¢l -.ahd n.are * o
defined above’ The Gedthers ﬂanhﬁ_ _'Wmmg "_'_' h't(lV*E-. under con- -exanpl e, a
sul phony| citionsi Qiemﬂ‘b. i Bydaghysis, for e dt‘ﬁ_. I ala) e 1

3 fformed 25 in

a sol vent  exalie, cinp jatyl Tipticy "énalowa%pﬁaa@ﬁsm@m gl uene,
di-et hyk et RN Qm; rlﬁ[ycdf@kﬁf: aamqegrmm offcixicLacdy is Mmmcon of 3% ' _'

15- oxo- groupfépameﬁeé,glourbdillng evcrolvent whih is e’"@dﬁ%lﬁ?ﬂj"’ﬁ EBPNIl a- (I X)
yield a mxtest e B Lég @Q{, H&?b@@arﬁ&wt -
f ornul ae [er X _es,.e_ R stated Gb tiof lof dishvemei n Y, [err

‘and n4gre a e tla @rmvm, o tht mmomﬁmdh@sl %5) - 0I4q‘romthe
"15(R) - ol somprondt bfygenérsl foran mﬁ%%m

'..atl_

ar of t he 35 -
@fﬁng pf a:
Separ at ed c e compound‘bof\mlﬂﬁu whereity ROfanJ R! Ml‘ Goﬁ:@)l oxo group, o LA
35 _may be obtained, as the only. product, ‘by operatingat 25° to 40°C, while operating at = 45- , L
45 - higher temperatures, for example at the reflux temperature - for about 3 hours,. gives _
the compound of formula (I1) as the only product. The reduction of the oxo group in

" the 9-position of the compound of formula:(V) to give 2 mixture of the 9e-hydroxy o .
. " ‘and 9g?lsllydroxy 11-ethers may be performed for example by using sodium, lithium . - .. : _
. orzmcborohydrlde Thlsreducuonlsperformedmordcrtoobmmacompomdof._ 50 .
50 formula-(1) wherein'R; is. a_hydrogen atom.and R;:is a: hydroxy group when the - - .Y
- starting -material is a Jactol .of formula " (I1Ib). and -in; order. to -obtain a compound .of.
formula (I} wheremkz lfsahlylgr?fﬂg)roupand&wahydmgenammwhmthesm x
material is a lactol of form a
. : mg “The .separation . of  the: Sa-hydroxy and.98-hydroxy-11,15- -bis-ethers. from-each . 5
- 55 : other and from:the freeco}l 15- gl::ls -may be lc'zarrled out for ¢ example by dxromamgmphlc LS
" nechm erably column chromatography. . .. - .- : e
' ‘Igllx?’suﬁumydcethenﬁcauon -may.be: pcxfonncd as descnbed abo've under con-
dmons of mild acid hydrolysis, for example with.oxalic. acid’ in‘acetone. :
: The compounds of gmetal formula (III) may be preparred by means ‘of 2 multi-




8 1, 425, 961
8 (Xla) [15(S)-ol] [err] or a conpound of fornmula (XIb) [err]
(XIb) [15(R)-0ol] wherein Y, [err] and n are as defined above;

alternatively, if desired, the reduction 5 "may follow the

dehydr ohaogenation. The reduction of the 15-oxo group may 5 be suitably
performed.in an organic- solvent, such as acetone, diethyl et her, 1, 2-

di met hoxyet hane, di oxan, or benzene and' their m xt ures, by using sodi um
boro- hydride, lithium bor ohydrr de- or zinc borohydridei Fhe separation of
the 15(S)-ol from the 15(R) oI may belpzesrggprrred by chrorratography, 7.
pefer abI y .UU! eHA—3-0— ——cht-oratogt aplly or—by—fFractroma M
crystal | i zat i onstepTprocesialiygl pnertal -amoptically active ldo@m@rmmdxm a

sol vent, which thsreﬁrtégmatfmlbr( hyl “sul phoxi de di net hyl - f or mani de,
benzene, hexarnet hyl phosphoric triam geoor 'their m xtures, in. presence of a
base which=iys for exanple 1,5-diaz "cycl o . 0]-non-5-ene, o r an

al kal i maga*r hydri de, carbonate. or sqce”\t C}S (3) ConverS| on .
of conpounds of .formula (XI1) = Wt = 15
[err] wherein Yiped Rlabd n ndeﬂﬁeﬁ a%ae%é'ynedamemﬁmapmﬁmﬁ,[err] and

[err] is a dﬁydreoaﬂuca&o@cm eamtuhm a&yﬁ»x;agiw bomykngmwngtgmcporrpourgds
of fdrmul'a (XI'1 bund@o f rCYqOmeaner @mmmdmmm[err]

and n are as. defitfh *0“@8“"?‘@“ |
to the cyl opent;u;r,«,efﬁFel 'ﬁ?‘ ?nsmé???e?’%tarf 6“’ ‘%‘%%om ana W[}?err] and'

[err]* is a known prot ec ing. group boundo to-the chain by an_ ethereal
oxygen atom- and the other is-a. hydro _atom _The- etherification of
conpounds 10X 1) t.o give corrpounds ( 13 fa s preceded, when Y in the10-

conpounds of .general . formula 25 - #Y2Y Y0rs% is an al i phatic, aroatic,
or cycloali phatic carboxylic a y group by .25 saponification, for
exmpl e by m.ld ¥ f@&%’é‘?ﬁ gﬁh i kali, to.give ‘conpounds. of formul a

(X1 wherein Y. is. a hydroxy group: Qe etherrfrcatron i's preferably
carried. out Wwth a vrnylrc et her -of. ,'rng a: 30 . - wherein Wis: -0-
or [err] -i.n presence. of ca ' JGyesl T ts of for exanpl-e . 30"
phosphorus oxychlorlde p- toluenesulpho-lc aC|d or. benzenesulphonlc aC|d

or wthasrlylmmateﬂmwfrnstance react i tr,i s btr :
chl or osi I-a 1’°§ %)A ?Ea% kyl aqg ne)
of tHe hydr ogenl,,“%@ )ngg, Sared sl BélgisC e by o

reaction, .in pre&aﬁspecmfatx&nNath:IsoaS . cat al vst Wi t h a

L3 di ol Koxy: oyel it e S oawaﬁ@%*’%hr’ﬁo = perature
et

di al koxy et hers or hers,- according to the- quantity of cat al yst -
used or the heat(lﬁgammmtacompimnd%fﬁﬁﬁla (VHI) with a halogenating agent to give a .

9. (4) reducti on .ofompprad efemuis{EXHf general formula (XI'l1) to yiel d a

| act ol derivative -of .general formula, (% V) [err] wherein A[err]

[err] and . [err] are as defined abovel ‘he . reﬁk)ctron may be 5.

performed by treatnent wth di-isob | &4 fani ni um hydri de or sodi um b| s- (2-
5 met hoxyet hoxy). al um ni um hydri dée'- Yi'n. n%h‘é’bt .sol vent,. ‘f-or-. exarrpl e ..
t ol uene, n--hept: ane, hex 0 Q : B
30[err]; (£ optiof dg gf“%"ge“ mf‘iﬁ’“ ?gf“%"m‘t’-- ‘ﬁ‘ﬁﬂeﬁ“g 't oraml a
(XI'V) to give a coi wmﬂnt wlhd;v ]aietone,ndz@&ddydﬂwdgﬂwﬂups t he
deetherification: P@mw&tﬁaﬂd%%@@ﬁpl [ shed by m |"d- acr d hydr ol ysr S,

in a solvent m 1T -
polycarboxyllcgt;?lg 394&)2;11{@ ) B ,

above, whi-cp cari befoemﬂdaer optically actl ve - corrpounds or. racem c i xtudks
t heréof, the-l-actol ring or Iactoone ring!is in phe trans-configuration.in

respect of the side chain. ! : Of t €Tabove internedi ates, the =
o R ca)Rsthe corrpounds of general
SNl N et |

following are. noveI corrpo_u \
e wew o wme

forrrula(X\/)

. whereini Y’, R, and n are as defined above, followed by separation of the 15(S)-ol -
.+ -~ from the IS(R)-ol -and subsequemly, if - desired, by dehydrohalogenauon of the B
3B separated compounds to give a compound of formula (XIa) S - 35



[err] and the racemates thereof, wherein A [err] and n are. as defined
above, P is an oxo group or hydrogen atom and hydroxy group, Y is a

hydr oxy group or an aliphatic, aromatic, 20 or

cycl oal i phati ccarboxyl i cacyl oxy group or a protecting group bound to the
ring by 20 an ethereal oxygen atom said protecting group being a -

1- al koxycycl oal kyl oxy group, a 2-oxa-cycl oal kyl group whose cycl oal kyl

noi ety optionally contains a-“further ring oxygen atom a 1-al koxy-al kyl oxy
group, a silyl ether group or an enol - et her .group,. and one of [err] and
[err] |ssa hydroxy group or a proteg&img group as’ defrned for Y 5. bound
25 [err] and [err] together form g
subj ect of Patent,AppIrcatron No/

. gt
-oxotgroup these conpounds are the
7313/ 75 Serlal 5. 962 b the
27313/ 75 ( wggls(g)ﬁ ) ()t

compounds of - general fornulae () b Jf,’.r((],@ d (Xvil)
30 (XVI1) [err] -and the racenat&s”t helkeof’ erern [err], [err] and-Herr]

are as def i nedmaab%?ﬂﬁ@q“}g uld £X18) Pr ot ectr ng group as defined for. ‘\&, ound
to the ri ng by an e real n(1)xygxen atom 35 In the corrpounds of g

general formula-(XV) the steric. cc guratron of the Iactol ..35.0r - Iactone-
ring, and of the. side. charn 1's. ag’ye _fr d ‘above, Iﬁg Lﬁglq; in the com
pounds- of general - fornul ae (XVyl MXW,;F%, th al ns are |n the ¢
trans- configurati on,” as’ defr ned: abo

1,425,961, . Aphetedd¥y X, a8d aboy g mamswnoraﬁeraew& dﬁ&ésﬂat mee;sd@émf or. rrul a(l)
and (A1), cantmy iqwﬂlerﬂtbstd@hdmuapmhpaeducﬁms:fai& tﬁaﬁxuryduppuayst aglsndi ns' '
in- conparsron : c?“-%lﬂy Torpy "’o‘f“fd ePte Such 96 2688 _eﬂa;r, k2-reduced
met abol'ic degr  de OFihit boroByatidd df o Gor P 8Va  t herapeutic
acti-on, - - 5 from the IS(ﬂnarﬁ@csﬂ uly dofimnexanpl e, that
oferr} oll[err] ch@(n@)»grmh@grdbyo y&al o '
spasnogeni ¢ act g 1ok  DRCE CUA (51 PAREIS 4
gui nea-pi-gs havg. ! ;‘iﬁw{’,ﬁﬁ“ ﬁ’z}pgr )5_ il ﬁ:‘rydﬁo[ﬁ,._ b S0]-ridh S YAk [ QF _- T
9- ox0-'ci's-5, tranm&:&alpiym,aﬂnbmoroﬁammdd and’. R L
14-chlgro-11 i r Ci-S- 5 trans 13 prostadrenorc acrd
deri"vag ves {?g é’h@e ’°é8 W‘“&\%&%Wﬁ@é&astr ¢ activi ty and 10 __-é_?e-' : j
therefore useful in: the treatment aasthrra L Lo ey
10 -Furthernore,: the corrpounds 9[_ 11 err], 15(R) tr| hydroxy crs 5 prosten
-13-'ynoi'c acid, : 14-‘chi:oroe-9[err], o 41 ef‘r] 15 . (xm).
(S)--trihydroxy- ci s- 5, trans-13- prost 6%%#".6 acrd _and 14 ch1 oro-- A
olerr],11[err¥, 15Rtr| hyfoxy-¢ist5, trans: 13- prostadr ehoi.c. acrd for :
exanpl e; possesﬂne:gmdd, &r&randmhrcesdﬁwram,yndasopko h&p perforred |‘n
vivo inrats, M & f‘l‘[‘@l‘ef}“hymg’ﬂiph?ﬂr‘ﬁ%?@sqg"mm 1r).

0X0-Ci s-.5- prosten- 13- ynoi c acid’ good hypot ensi ve act ivi ty in’ rats The
conpounds of general formula (1) d (Il) ecan’ be admi nistered oraIIy, _
parenteral |y or ‘intravenousl Y, aS 't al supposr tories CKIn)y i nhal ati on.
For .'exanpl e, they can ‘be - adm ni St.er '[5?}"'” t ravenous i nfusion of  a- sterr I e

i sotonic saline solution at"the: rafe‘ of 0,01 to.'10, preferably 0.05to 1,
[err] gbkg of nowhERin KOs M&b@hﬂeﬁﬁﬁrabﬁi}eﬂlﬂ’&aﬁﬁwnpmm'ﬁh@grﬁp&ﬂﬁndon tmaref ore
al'so ' provides ta dphademusnstring by ag 1 OXyBERrAtD [angd 4 r 3 eanﬂRn 20 R

conpound of ge Pa;gnm!nsas' o
carrier -or dil %ﬂéﬁgﬁ%&%wmﬁym S

met hodss -~ and cdm ke dﬁpham e 2uitadic, gl‘tydldiﬁ;:hﬁ-ﬁn‘_mlmiylit
pills, supposrt@#m@cﬂopn, rq‘malﬂ ‘mjldh treatmagt @ity an-alkali
suspensi ons or" S ?%‘Ia)w ﬁg‘“‘w 2a e Fﬂﬂ‘pe. &6 :
serve as carri ers or Al 'r‘?t -are wa - gel atin, 1act ose starches
magnesi-um stearate, talc; veget abl e@l benzyl aI cohol ; and “chol estrol
The invention |s |IIustrated bythe oIIovvrng Exarrples V\,herernthe ' '
abbrevi ations: DI-OX"; 0" . and. DI efer t =1 ahyd yranyl
1, 4-di 8an 30 -' .zsycm ¥ dee ’m m,_o)g ends) &f g’lt'pli um
hydride, respmctbmye&ma fhhhmbymcﬁ@m té‘dachbﬂﬂ!hhé qﬁmnbdte optr cal S
rotation deternphat |am05§bﬂee FFW a&tnagﬂ{uem) Obmclw‘gg?m it sol uti ons
Exanpl 1to?2 ::@eﬂ °‘2§‘ %11 Of Fi1&y FOR {NSTARg] Yg%gﬁr&t?'ﬁﬁ’ :I:ﬂ b iy |ng35 :
naterlgfs FOr t ALl 06 05 InehtTsoveAe shl iihd the slcohol formed to. btain mixed
o glalkoxy ethers.or enol ethers, aocordmg to the quannty of camlyst ‘used or the

.-’_ )




EXAMPLE 1. 35 At room tenperature, a solution of 0.02 nol of a
4-ester (acetate pro- 35 pionate, p- phenyl benzoate) as well as of
a 4-ether [tetrahydropyranyl] ether (THP-ether), dioxanyl ether
(DI OXOettery]of 5[ err]-hydroxypet-hyl:2{etr]-4[err]-di -
hydroycycl openane-1[err]-acetic aci d - [err]-I actone, in either the
optically active or racemc.form in. 25%d| met hyl sul foxide (DMBO) in
benzene (100 M) [for exanple,a . 40.. .solution of

-5[ err] - hydr oxynet hyI 2[err] 4[err] d| hydroxy-1[err]- cyclopentaneacetrc
acid [err]-lactone 404prop| ! is treated with g
N, N' - di cy . i 1 ' —eh ;
m) in 25% DNBO(r)nmhea&ﬁrme[&rn Wéeﬁhfﬂ@orﬁzﬂam()llﬁmdudda Béwlcledatet i ¢ aci d
(1 m) in 25 m ofof%E%amﬁﬁla(nﬂmanzene] The ‘m.xture is stirred for .4
hours at - roomterrperature and 't hen - trgated with 45 .oxal i-c.acid (5 46
g) in methapol (30:n) to destroy er’excess carbodiimde. After 45 .
addrtlonalé‘_gtlrrrng for 45 m nut eg;\#he mxturem‘Ps dil uted with water (100

nm) and béZener (1150 ). The precig tat_ n< frltered of f .and-the organic
| ayer i s ‘separat.ed, washed vvrth 5%‘56 &ar bonat e-and ‘sat ur at ed
ammoni um sul phat'e-'sol uti on to neutr al /, dr| ed and .evaporated.to 20 m -

afford a solution’ boru 2 ) o R aRCas. defined awvﬁQﬂﬁ:ugtu@amatbxte
propi onates p- phen g,mqgt’q" 3W2mﬁe§)moﬁtylﬁlﬁm:muﬂ:-mdh¢r sdﬂl;rl é}s'hé'r
50 DI Ox- et her). of :inbrboxyethoxy) aluminium . “hydride: in ‘an. inert solvent, for exa toluene, . -
5[ err}-fornyl -2[erF-]1€B!PElerf!"]W§‘FPF' : ;I‘["gr‘?‘]‘mﬁ]é’i Spent ane acetic acid.
[err]-lactone i SRR dbddri Cat! the/ co rn?@ﬁnﬁ\lﬁ e:ﬁfalfdﬂﬁtﬂﬁfﬁxmwa‘iwrm {for |
exarrpl e.a sol uttr -., Sound ] ua’fﬁdé’e‘?mrm 15 hydtmg} groups; the deetherification may. 0
-5[ err]-1bor rryl -2penqt plished by J@Sﬁ% g‘é’%;fd_é‘r# P‘VEEFI‘B‘Efg’r‘ﬁﬁ‘FPe‘%%'t aci dl
[err]-lactone - pr ¢ sbove which can be cither
EXAMPLE 2. ?‘5%5 comﬁﬁnf?amc‘m ,i‘f;t}r‘el toe:(e?, the Sictoh rivg i or rlastbne o] ut i.on-
of dry pyri d| e ,.,,Z&ﬁﬂrdt) J-anﬁyu tioheih dt;hidorhad!e 90 m.),  cool ed- at15 )
5[err], '|s15treatedvaltl!ertlbttvlm1 % mﬁ’ g(%e'l?" RS stirring is .
continued for 158 sprapouns ofgen obt ai.n a deep red solution. . A .
sol uti on of. 0 06 nol “of a 4-€ster- (aceate propl onate, p- phenyI benzoate
fornate) 60 - - .or of a 4-ether (- JAR-ether, DI OX-et her) of the
5[err]- hyroxyrret hyI 2[err] 4[err] d'rg:(v Y
cycl epentane- 1[err]-acetic-acid [eri} aﬂﬁ% in- elther the optl caI I y
active or.racemcform[eg a-solut’ 61’1 of legof
5[err] hydr oxymet Ayl - 2[err] 4[err.-d|h y i}
acid [,err]-I|act cang the.s fa : isﬁ"a
=87.5[err],Jerrl; it
dry met hyl'ene c &1 ¢x§geadd:ﬁdsdidtmbmglgwuabsnm j 11
Vi gor ous’ sti rring 2foes-cytlealiry} grenp whose jqecloglk arqlﬁgvdﬁ !
i norgani ¢ mat er i e AR, ol ,,,-Qﬁ& Vs g B et .
the origing.ly offad ke Ol E‘,' ' htemmd)ﬂeoﬂtrataﬂuﬂrma‘wemsol véht -
to 5-8 m 1 n vacRg aid hk},"'r seihelt forni & %E“M A, treat ed
wi th decol orant émlm’oa %}gégg,l g‘ afford after 5 .
concentration to "20 'Fr?"m ene sol ution of about 0. 06. ol - of a
4-ester (acetate, -propi-onate, p-# "Ibenzoate formate) or of- a 4 et her
(THP- et her, DI OX- “ether) . of’ the Ne=S"Npc00R" :
5[err]-for rryl -2[err] 4l err]=di hyd'__\ 3V ,kr_]c,,cycl opent aneacg%ro aci d _
[err] “Iactone in. erther the optrcall ctrve or the racenic-form[e.g.
S[err]- for: I--2[ ]fvflherr] di hydr oxy-1 R?err] cyclopen- 100 -+ taneacesdc -
acid [err]=Tact one enyl benzoate]. Alternatively, t-he benzene sol ut.ion.
may IO be: evaporated to dryness I X vacuo cand the crude 5[err]- forrryl -
derivative ‘i's then di ssol ved' in d tHane (20 m) . XEHAVPLE 3. -By
utili zr ng one of procedures descrl be —q‘ m—EyﬂstFlbl es '1-and. 2, a 4- ester or a
15 4-ether of the- : Y1 '
5[err] - hydroxyrre yhem [r ﬂ,Aé],’lerr] di hydroxy cyclopentane 1[err] acetic
adid [err]-lact %t: _.,, AQk,,QQ’f B3R ¥ Wre A€ delfiked 2BOERELNTCES ) prteatingXi di zed
to yield the foI Q{Mhngd@l’ah]éﬁ&wmdfm or optr cally active

conpounds) 35 5[err Itidtert-vlh fbrOf aneaéétl c
acid [err]-Ilact ®h edawem the co .

ACHOL of the sxdechatnls as the
S[err]-fornyl-2[ %ﬁ%ﬁfﬁg@ﬁ : C}anﬁé ]I)’ th?:lsbdf)(g?rafnaneacetr C- aC| d
[err]-Iactone4actate 20 . "
5[err]-fornyl-2[err],4[err]- d| hydr oxy- 1[ err] cycI opent aneacetl ¢ aci d
[err]-I|actone-4- DIOX-ether 20
5[ err] for rryl - 2[ err] 4[ err] d| hydr oxy- l[err] cycl opent aneacetr c acid

e o ~~ns 1




4-ester or of a 4-ether of the

S5[err]-fornyl-2[err],4[err]-di hydroxy-1[err]-cycl opentaneacetic acid
[err]-lactone [e.g. 4-propionate] in benzene, described above (see Exanpl es
1, 2 and 3) is added wth vigorous strrring t0 The SUSpensi o i penzene of
the sodiumsalt of the 30 phosphonate. After 20 m nutes, 10% sodium .

di hydr ogen phosphate solution is added, the 30 organic Iayer is separated:
and washed twice with 10% sodi um di hydrogen phosphate. Each aqueous wash '
solution is re-extracted with benzene and conbined with the originally

obt ai nﬁ)d | ayer . The organr (o phase ) -__shed to neutrality wrth vvrit er, dr| ed
-and eveporeated 8 o oster—forpate .
pr opi onat e, Gﬁdidated&ﬁove, prostahxﬁd‘licﬁlﬁﬂﬁv&ﬁiresébféferamhe{il) édal mm:her or

THPL et hor ) uagd it Smf ap - |
2[err], 4[)er %ﬁéﬁg E"Fd‘ﬁé‘ﬁ? rﬁ’ﬁy%%"l%méﬁm?rf Iactone for
exanpl g 5. 1 icd] QéstsCHatkO Prdvel Ofof! lezsfimple] Ghia 4 BILE5 | @ruuwmyve EXAMPLE 5.

A stirred- susipﬁmanaa-ymﬁc ﬁﬂ%dm aﬂwogenmrncmtym piev. dten(s]sﬂ8 )L e dry :
40 - 1,720 Whiledesinéy «h'a - ghie 1 BB et hyﬁs:’ -
(2- oxooctyl S [} hane to. obt ain

a fi nedry swima&" a"

5[err] for

o .u

bt afeshlomr ¢ aci d
[err]-lact, = ';‘."as AP, ) A isEah0aseat hane  is then
addedis 45 oxo.m-s-pmsnéf” ' ' Bis, o ) qnhxisrre 1§ dri |-ut ed” \M,t h
benzene. (2 voITh):commndsrtgeamecal M&ulaa()‘brand Sﬂt)vassthbd rgd omlly, ir at ed sodi um
di hydr ogen B3Fpesl YRy, PEft e, o ¥ gp "%ﬂl phate .
solution u : : ' v m;'sul phate.
Renovas of th&h@ﬁ:@&ﬂioﬁ:ttﬁﬁfohﬂ]ﬁo%rdvﬂeﬁlﬁ PE . A 4eet her of
the 50 poundofgeneralformma 83 and (II)and jer - .
5lerr]- (3 g4 N AN
‘acetic - aci gamfi& it a‘é&m bilets, .capisulds
‘the 42%;cet aftnme)g sqnmmps,@npmﬁon@{médmn

5[err]-formnyl: RCEs Vd‘i"ﬁ' - B - ;i
[ er r] -l aCt | 4 calils) b foll “" afnpie erell A '. eVIa " f :
-correspondlsqg; ! ﬂﬁﬂi}&; eDMsoPF"'I“D Crefef 10 DeuhiiiopMoY 1ddioxan- - .
5[errjo (3 Zaylpldmtﬂlyr %ﬂﬂmﬂxﬂe a5(51dnsob$tylalurmmum hydmde respccéﬁu;%c ;gl]ii;s 80
enyl)-2[err _rs,_.._’ dﬁl’lg%ﬂl o f TR PATTESE el Lo
{err]-lact at - Mtﬁmm*' 57Fdc s Y@Iﬂfﬁmﬁ By reactlon
of a 4-acetate; propr onate: or p-phenyl benzoate of the ST :
.5[err:1 formyl —2[err] 4[err]-- di TRXAMBLE 1.3, r i.c acid_
[err]3y act one t|’i"?°‘B E?( EIcin hoxy3~'et hane
(Exarrple 5)5 ‘F(rmi,rﬁ;% éﬁtt FedTPtae) hda@i - 60
hydroxycyclopen tane-la-acetlc acid -y-lacuone, in eithbr ¢ My active or S o
12 ‘et Hopay in. ﬁm tsalfoxide ( r'edaetlm 61@9 md)s[i_@n' c;engter t he

5[ er rfo ( 4 : Adéj -hydroxymethyl-2e,4o-diblydroxy- La

oXO0C1 - { 1 arnsE (156 3] & ceaidwiy NV dcpoben

[err]- I act mﬂu&pdcettcahh)(i nﬁphllﬂ&nl@fZSP@.W&m u' SV
(?]lc.ﬂ Slhusr_)yl . gs %ﬂfﬂi :ﬂf%@)}dm Sabilin mbod}trwﬂlﬂt 0 a soI ut i on

: [err T OX o
trans- 1'-er|¥f£§§k pﬂ,m gdﬁtg,ga/ dﬂﬂ;_mﬂl_vlaggélmnﬂ’mtlc aci d

[err]-lact Medpwmrﬁehyédﬁmnbmab@ate (and pamré:&t)arﬁ:ﬁ&ﬁxﬂr"n]lphaﬂ sﬂutgy): . dry. pyri d‘i' ne

, ,_,.:_.c_acxd

(95 rg(i ﬂatan 'E‘h 2§nrﬂrvp i rsole@n(_ o0z mel) 36 hoyr s at
0- 2[ et ] Tr]g'f 2 (S %‘?ﬁ B o SRR okt Lok .(-- d (500 m) and
extract ed Jf either theSRHAINR cdvémeam ic Aivfoaa&%ﬁl&e- \THf )abolln € CO[TbI ned .

or ganr c | aye2smelr e thaslhé@#fmﬁﬁ-wft-&hﬂwx{r-éwjdmnmc Big ﬁlmmn} and -water . !
again to _rfdifeRioRrElky.  dried on sodi_um sul phat e and evaporated- to dryness |n
vacuoss The crude resi due (4.6 g)py msfl purified by filtration tgsrough
,short SI li ca gehiredboliiin of & Sidine @Lﬂmgﬂn\&ytiﬂeﬂ:lymé EBlérite G9E BA)OT | de gi ves - ?
L pur-e 5[oeoiqd;| é(tZ",-lf:lﬂf chrofic: anhydnde (3.6 g), the sumng § coxmnued for’ o

0X00Ct - tra ¥ ;?b es‘ff °P FRCHOHE aneacet ic
aci gle’b p- phﬁ'&b’ ool of 4 o ter 7 by ) alé)o named
as : .

. {P-ether, DIOX-etiter) 8f1 epﬂ drox
detic dcld @lacione %yi iy -optlcalyOuetive or,

.3,4,5,6, 7- p{eltawbmmvfaﬁié-ﬂtgﬁﬁ hydrpxymetiy)- o

11[err] p- ﬁﬁ@ﬁ?’ﬁ%ﬁfbﬁ?‘ﬁ“ﬂWL’E%n%"ﬁhJf“b‘o‘rw%o%m |“b chl ori de (0 9
'g), acetic acid (9 m), 5[err]-(3" -oxonon- 20 - trans :
-1'-enyl)-2[err],4[err]-di hydroxy-1[err]-cycl opentaneacetic acid _
-[err]-lactone 4 acetate and acetone (90 nt) |s refluxed for 2 hours

T 1 e I‘._ o o o




Is extracted repeatedly with ether and the conbined organic |ayers are
washed with water, dried on sodi um sul phate and evapor at ed I n vacuo to
afford a crude chloro 25 derivative, which is adsorbed on a silica gel

colum. Elution with met hyl ene chl orrde aftords
-5[err]-(2'-chloro-3'-oxonon-trans-1-enyl)-

2[err],4[err]-di hydroxy-1[err]-cycl opent aneacetic acid J[err]-lactone
4-acetate (1.06 g). EXAMPLE 9. A solution of

5[err]-(3 -oxooct trans-1'-enyl)-2[err], 4[err]-di hydroxy 1[ err]-cycl opent an
eacetic 30 . acr d [err]-] actone 4 &sggrlenyl benzoate (m p. 80- 82[e
[[err]]= — - .

i socyanuric crﬂfbmtuséené chi@e | )addemtm:i'e@ g Mmmomffolm%b&q%&eu&uﬁﬁg chloric .
acid (8 m) an Wﬂ P?me'akemlvemd)ncentrat ed

in vacuo io sn%%m&ymmbﬁﬁmiéj& gre! ﬁw g,cﬂﬂ“m? dhy with

et her. 35‘=~ benzene (FresCaNptacd w&ﬁg&ammca&&msaarg? % [err],
and vvate °°nmﬁ°n @Qonelr,li!zrfu«tup,t bmztmsﬂh mb:r ]Lboammlgemﬂpmraai-edrto dryness
7|

to afford 5[er i r( THPeethed, DIQKr r ] -
di hydroxy 1[err§iGE EEE;E"“ eﬁf’é% 'e-'qi;,fi'_o’ Jelfben- zoate
(0 85 g) lomp the i—wwulr lo .
Sul p‘huryl ¢hl orbe ted rmmﬂdmrva&fmmddevﬂerMwﬂ i.on of
5[err]-(3' - -4d“.' : .“PP% 2-enyl y-2[ err], 4[err] di hydroxy = - .
-1[e%r] cyclopent;ge aceti.c ~acid . [mianer IEagztone] -p- . phenyl benzoat e {6.52
g) i dry pyridi ofcpmaécﬁfks akscn‘be@uQEﬁirf esarhddz Beestkd 674 NG 1S -
cont i nued‘>g for Wﬁﬁ@ﬂd’cyd@*%fhf e Ydmxe-cy@hegmeaewémcx sidcone (i s 15 hen
poured into |cé- Egﬁ gpor g‘%‘é‘ﬁdy“’%dd the f°“°E’JPBr5§cfP@!11vm th ethyl
acetate. The conbi ned ora Ic layers PaTe washed to neutrality, = 45 dried
[err] and: evapéﬂé@re!dl Madﬂrydrwsla{cmﬁaamndzmi&taem y-laﬁdin)ﬁ%-ﬁ]nhte;atlon fro_m

net hanol 4%Ft her 2 prdfhydrony-loigy CQWMW@XMt—lammm en

-2 err], err]wimﬁ “!Eye 1o gy ‘“‘"E%;Et @D Yoo
[err]-Iactone enyl begggﬁgte SO n’érread“e T%q ?51 or.o- )

9ferr],11[err]-di ydroxy-15 0X0= tanor 8, 12-.diiso-trans-13- prost
enoi c-aci d. [err i}l = ﬂ‘bslc’;“sm of @ és"d“‘m hI‘l'de H), disressivy | winemheil, EXAMPLE
11. Usi ngst he' s é}" , dimpthyl (25 opghepts1)-phos-
-2[err], 4ferr]- dl Relr i yroboiae 6] yclroey scwﬁaml oggcﬁ;oruaona@od)z[,&raﬂ-lacgone
4- p- phenyl benzd‘fﬁ@ ‘(%L"fz ythar rof tthee'S ooyt dujfedihydoky- Exanippetrattacetidiaeid ol | owi ng

i s prepar ed: it o ; "e]("Zbe“m%HF‘ﬁ'l"ﬁd abl’vecsee ABits 1, Band 3)dsoocCt -
trans - Bo. oxrateé, fedr 2 'ﬁ%{ 'id% mh?zme .g %g x' ).
cycl'opent aneacetgmc lnyer. db sepratdd and washbdDRce drith 10 soa Ay BEgiA Phdst '-m_(O,'ggo'g_)
al so named as Eah sayeons G’aSh tion fypteigytracted eﬂzl:@eemd- combittech yiifh by - - 15 -
0X0 - 3,4,5, 6, JrEuann gk %?aﬂo:%i?hgge: i O@bm:dﬁ@cizd [err}
-1 act one 38.1[ er binzoateldr a 4RHer M TOKO ’aceme’ p-phenyl-

1 er ' : fthaeS - 3-ovxooct
. 1,425,961 2a,4a-dihydroxy-le-cyclopentane-acetic . acid y-lact(:)ne, fo"fz &Sm tlwf-éﬁghe A Sgl He‘d
sol uti on. - of c‘%'[emdfns(d%*mwmﬂmam 1'-enyl)-2{err], 4] err]-dihydroxy-
[err]- cycl open- taneacetic-acid [e gisone 4-p- phenyl benzoat e (0.97 9)
in-dry pyridine ( ASiitbd) suspe@ihad’ @g/ r‘{,im@s tﬂnﬁa{lqﬁ g%uryl o
methdxyethine wad with ﬁli!r!rétpylf(%x ﬂuz;horu d y

chlori de‘“( 1.6
stirring. %Fz':g ml)-in dry - 1,2-d1methoxyethane to. obtamaﬁnrel suspmsxonofﬂxe sodium salt - -5 The

te (1 hour of

reaction .m xt gf::ff] &5 l,?c gd;" %&F‘HFf“If with
[err] and extrbmzoaﬂj m E‘ﬁﬁ eag:;‘ﬂglml ot JE B PP washed

till the4washi ngsAfa:é hmuthea’ea;cmlrmnﬁdre[xe&iru]redam waorza&oeg tﬁé)orgqr,ﬂeness.gg o)

afford, after Yy s vl el with 2y rsaturpied nodiumh hdihyalrogerh ephosphate.  solution and

5[err]- (2 -chld}[eg ura m P’ﬁng"—p"i‘e -SelHgAm) untib [tae Whshippss pre] ewir]yapdoxy - 10

1[ err] -cycl pent arfemond o ke cifahid shbd i b@ﬁ&%%w l g (0. 64 g)
al so nam®d as 5.134(3’-0@@01@#31%%1) a{,wd’l};"dﬂ:i;{ - Rf-dygl o;en M p&ﬁggm

15-- oxo - 3, 4leg, fp-phenyl or..- 8,12- diiso - trans --.13 prostan0|c aC|d
ferr] - |acton J%rtm fnp@%g ﬁz% ng ngl-Z dﬂ§d§’ﬂ‘ fored
sol uti on_of. dlﬂxékmeﬁdom(urg 4 &y&r Tehd Eolt 's B30k oo Wi, 4[err]-di-
15 -ﬁ‘ydro ¥1l ofa-Jihydigosy- é)cpembmm@ud Cacid  y-lactone (@ﬁtady[&ﬁ ? dract o5
4-formate (2. n dry pyridine;, sul- +15 phuryl chloride (2.5 nol
equiv.) is- added dropW| se; the- reacﬁXmPﬁ gture is.allowed to stand at .
Oferr] for 10 homyseaauiudera&%@&&;ﬂ@mﬁkofﬁpﬁeﬁﬁ&ﬂ%%ﬁ%ﬂ%ﬁﬁ&m& ~hat er

aci di fi -LeicygiRpefanendeticackd @slécione tire enwdnt H{Esinipr 4)16¢ fyldene chi Orr de
A4:1). e co%&i‘a’lfr CExAmRle @) tWithcihe soium selisefe MYI-ZMCPM)S di-ngs ®re

neutral, dried [err] and 20 - evaporated to dryness in vacuo to afford,
~after crystalli_zation the dl-5[err]-(2'-chloro-4'- 20




met hyl -

3' -oxooct-trans-1'-enyl)-2[err],4[err]-di hydroxy-1[err]-cycl opent aneacetic
acid [err]-Iactone 4 - fornate (2.05 g) also naned as dl - 13t - 14 -
chtrero—i6—rethyt=—"9fer v, TI[err] -di hydroxy - 15 - oxo - 3,4,5,6,7 -
pentanor -trans - 13 -prostenoic acid [err]- lactone-11[err]-formate. 25
EXAVPLE. 14. ' - 25-Using the
trans-enone-| actones prepared in Exanple 4, 5 and 6, in the procedure of
Exanples 7 and 13 the 1ll-esters (acetate, p-phenyl henzoate, fornate,_ _
propi onat e) and 11- THP- et her and st@éox' et her of the follow ng. @rrpou:nds:_
14---.C B ’ . i _ 4 —8—7—T¢E - : . -
trans- 13 pr te, We bcﬂthc c{ueers;rdld:h@esteorofeﬂleﬁﬁ-(lr’m 05--'--' L
9Lerr], 11[er£ﬁ€’ﬁu%°§vp£‘gma, mmmmm@mcmv-h@%,‘ﬁ’"_ ¥ - pent anor -
trans -13-. petivs beaesinis. aci'd [ err] -l actone; 14 - chl.oro- =1 -;me.t-hyl.-. -
9ferr],11[err]-. di hydroxy 15. -O)@(Am‘ﬁ 6, 7 - pent anor.- “tfans:.- 13 -»-J"--

prost enoi ¢ aci, dSu{PgH,]] mdnag:tgrseml)?;ﬁ addcd dmywae pmtbpamad t° ‘4 sohution .of - %{) o
35 EXANPLE m.qubr.oxoutmmmm-_gaa,._, sirogy- ke yelppepanca sy )-%-@ﬁgﬁs - O%0.-
3,4,5,6,7 - 4pen ﬂ’emom K'rlaméz.':'-fi. oS ot é‘f"&f Bz Bctone Lo T
11- p- pheny | Bz atte Hns B i Goutkd fin eold NE,BOX y500 i) enc( @Bsckdn ) té added
to a -3 065Medddbimedk ; 'rcsonrxﬂw!’lie @hnhmd t(rm@ lapets ApnEeErec 40 -
Vi.gor:ous- st i-wi %HzSMewm 5% . rdr"fd s, the excess -
reagent is tmﬁdeslmp"meﬂ(?"i_ ; rbu® 13- sﬂ&rt[siﬁﬂ&r] and’ t he.:
organi.c .| ayer g . ) i MZ’@hlomé' neutr ity ™
Each oflsthe b 10k 4 pyl e tl er and_
conbi.ned -w tbnbhe49er=)§ahr &2 and rermval of

t he  sol vent siﬁﬁrﬁﬂ&'ﬁ%‘"“!‘ﬁé‘ > ko)

epr neric al cohol S, 15(8) and 15( MsLahsorbed onmcl’at_ srl |3ca (0 45 kg)

3,45, 6, 7- pek f ol Rt b bl "'-*.-am:reesriewsphase-;"5_"’-'-"-"?' B
11- p phenyl bé DALl rhpkatiil '-ﬂasma-rhnard.e an;dmmagmuc layers are washed with. _
dl < 14- chl or Owitke -'}d, dri i [ evapdryreth- incipos, 10, afforg, W“B@n‘ih!ﬂ:f’or trzgns I 3 .

pros-- 28noj cderaivg: vrheﬂhrii WG&# Fs Sk DR Dok e 1 Gyt s P
126- 128] err] o e aouric acid ’;ﬁéﬁone':ﬂ-amnei(los 2); EXAMPLE 16
%"’4"’%" a strrrt—:%(aetlcaCl 'drrde |n ‘et her - (500 n1)

005

a soI utron ‘of --14- t:hI or_o- Lo __-..wmc

o[ err ], L1[ err .- displydp BB %‘5“‘3", ".i,.- EOB)S , tP st'arsm ¢ aci s
[err] - Pct onacid ylagtone by Wﬁﬁ'&%ﬁt o idé (0.88eY inlthp ""'j"_bm%et hane is <.
added. -Af t'er adusoudiptt mar@enﬂymmmaqam:nss destr 1}/ g btx cautrous

addi tion of sat._mmmmmmmabngwmwlv he zinc. ;
hydr oxyde preed. edbﬁ?g'%‘& 3 ""-ywmgrﬁg, Eer NLH@GQ aﬁdtevater w0 5B

or gani 38 ayer._ i S : .'.. 3 iahl bap yed 10/drimdss I:(rz‘r¢htor<aif+msboetnd Water o
until the wagfdg 4R aRydray- lo-ERTPeOGECatetic vigopash? B ons is
re- ext ract edmitﬂ&ilgtm 150 eiﬂb—t:o}?ﬁ#négﬁ )th ‘the. organic phase After
drying [err] and rem)val of. the sol vents: |n .vacuo,. :the residue is ~ 14 "~ -
1,425,961 - - . L EXAMPLE 10. .- 14_absorbed on, si Iic (0 9
kg) colgm, By Qmpﬁdrﬂrthmdeh(ldﬁehlhyda@: irppwise | 'mlgrm Mﬁl[er‘&] 15(:

Sy-tri hydroxwx®cr41r¢5;-§-erwl

5@4@ priraxyle:
11- heny! . i gty BY]
11[2rriO TES(IR)C%“P“ f B 3

[ er'r] -1 45t On Cextraceed vigh- oty mashalre organic
T

&er r] - I act one__'

[err] =89[ er r]dredr(Na;S!
chl or o-trans-EHtfiect o
procedur e of gzga M %{;\Ad
p- phenygdoenzoaieala-pdhmhlbenzn&wTHP- et her . and 11 DI OX- ether of the foII ng .

conpounds 10 - 14" - “chi oro- 9[err] 11[err]; 15(8) tr| h“"'roxy 3 4 5 6 7-

pent anor -transrésB %;poss&ﬁnorcl"sl 105XAMP1;3 AL o 10
aci d:-[rr]- | act oriésing the Sedh gty g fExampentyg’ k- .. e
9[err] 11[err Oﬁﬁ; 37' ai:ﬁ“fﬂi -3, "é {7 ggrﬁ an ).~ ran K prostenor c ¢
acid- [e ]-1a nfchlnar.ﬁ -36 oxooct - trans - 1~ enyl) ZB,4a dihiydroxy - 18- 55 3

net hyl - 9] er r | eydldgeateneh ci8)y + lactbne dr-axy  pletiibenzogel 109340 : -“}4ans
13- p)r/ostEenor ngét’@ﬁdlqeﬂﬁ g *’W 15 oo 34567@““" 12 - i"

chl oro--20-met figfF - REPF oie): ér??%rﬁf% Frf‘hm%!roxy 3, 4 5 6 7 pent anor - trans-“.

13-prostenoi c acid [err]-tactone;




20 14 -chloro -
16-nethyl -9[err],11[err], 15(R)-tri hydroxy-3, 4,5, 6, 7- pent anor-trans-
13- prostenoic acid [err]-I act one—are—obtained EXAMPLE 18 Sodi um

borohydride (40 ng) is added to a stitred “sol uti on of 14- chl oro- 25
9[err],11[err]-di hydroxy -15-o0xo0-3, 4 9:.8,.7- .pent anor - 8, 12-di i so-trans-13
prostenoic acid [err] -lactcne., 4.~ -p- phenyl benzoate (0.4 g) in

met hanol (10 m ) and met hyl ene chloride (5 nl), cooled to O- S[err]. The
stirring is continued for. 30 m nut es, the excess reagent i s destroyed by
addi tion of\_gddurated [err] solution (114555&) and the mx- ture is
evaporated al nmost to dryness=—THm VaTUo— A ter—ei-t+en—with et hyl acH at ate
t he 30 or gani cA sol{ms \/@shed EX\A_MPfLE\/\Hter i1l t he washi ngs are
neutral dried [ emrehce -@m‘)dﬂ,yﬂ%ﬁréxp-lﬂ-fcjcﬁpd.. a crude

lactone4
duct which is atapg beaeﬁ& Rpridipe (45 1o poledy |
pr oduc ichis as ferﬁd 1%{3’[”%? fat ﬁmbg)

et her-di et Ayl et Heyr el'égyrggves 4> chI of G-
tri hydroxy*3; 4 5 MEF?% mgm!%ld thero - mm_smﬁ IWDﬁit&DOAcﬁ;ﬁe@.C%

[err]-1actone 11-vpshp¥ge ??‘0 Bicopxtigerycare washed till the
amr ppraied fo qysd.

14- chl or o- ﬁberr] tﬂliqamnrﬂ'onﬂﬁ(t@mﬁhg}m

35 i'se-tra 13- ﬂe-am;qm -;elaéo_ k) (6K IO
named as 5[err]- : ' 3) &~ ele --0x®(-:'8,4-56 T -Ogfitanior 812_ enyI)
2[err], 4[err] ~di hydroxy ? d %5 @F&r%emmym acid [err]

lactine 4.-.p - ph%nyl benzoate EXAI\ﬁl;@pg@ #0 . - Usr ng the
chl or o- traqg -eng ) éslupqneparcédm(m-xfaﬂ@nmog&al,ﬂmap t he
40 procedure -of pm,% oS0 reagtms f-fnmnaw\n(zhg)zm ﬁ’:}‘f& de iy :
1, 2-di met hoxy- - etormeate°' g ‘ﬁz 1§ and P @l .__'(nnsgtuosallunedv\nth g
sol uti on bor opifr3 wich #1i Hrst)haﬂwxu-ﬁ&a Nth o]

hl or 0- 20- apt hyl & all th
pont anor -8, 92 m% %ﬁiﬁﬁfw@mﬂm@m mezg;(i{ﬁéamf Iacm ne.

pent anor - 8,12-- 45.:&,1_
11- p- phenyl benzoa:idey lactone 4 - ﬁma:e _
14- ¢hl or o- 16- met laig_élvﬁ]!x,ﬂlperox} 3%(5§$7_mmed Wil 3 'l'éls %'6! ‘ﬁﬂ‘anor -
8,12- diiso -trah &t enoi ¢ acrd [err]-Iactone
- p- phenyl bZﬁnzoate 14 - chI oro - - : vl - 9[err] 11[err], 15( R)
trihydroxy--3,4;5, EUSiilg -E0i01aBondsZgreph -E' bgn rostenor c azs d

[ err]s- | act one -1°I e tiérﬂmoﬁteetm p-pher . mleS &

14- chl oro- 16- n'etaﬁyi - 7S ﬂ[Erl?l]OX}glgeR)ﬁthc cityvoltigobshpa %W%ﬁ? anor - 8 12
- 50 dii so-trarlﬁ«]:ﬁmatgﬁﬁﬂ rr] one 11- p phenyl benzoate o
EXAVBLE . 20%A :sol ut F@dtyﬂlﬁcndné 3fe§ 31‘!1’?‘? PAETRSY Sy % r 1 hproseensiy

-3,4,5,6, 7- pent atﬁo;fm-%“rl Pyl 123— ’
11-p- phenyl benzaat gy d?c’mpg treated with

aqueous p(lz%asm um- mﬁe&a&,@m .,e 2 T 10 0¥ - 3ed6efl, Bcipeatinor: © G- S
tenperatu - S5 pppredr eated ‘Wit h- err](6 m).The.m xture is strrredfor 3

hours at roomtem . perature .t he” precr pitate salts are-filtered. and t 38

filtrate is concengr g edudd. ¥ EXAMBLFC1S: he methanol . The residue is.
et e S

 t eoCintedaCl ds ks 1 3I‘gfgcgst,onsﬂggﬂm‘T 200/ _
. 0

di I ut.ed with etmgstenaceaat,aa a 15647 ~ pentiior - trans - 13-

1, 425, 961 (39.5 ml) is a.dded to a 0.065M-zinc 8 ‘d’ﬁ%ﬁ %ﬁgﬁ& x 805 o1 o €
repeat ed| y extr r‘tyl iscromsingedcfor( 23 hisurs: the Vxessibdent Gk ldhle OF 0N C

| ayers ar e com; Nﬂﬂ 59 mmdhmdrmhdmd&mte t

renove the p- prtamﬂebaﬂaxomahﬁqﬂii, mairia whl ori de
sol ution 44 I (. s@a)smdngsovalrﬁ thee sivi,

d ta-
dryness in-: vac

ols, 15(8) and lS(R), is absorbed on a sili 045 '
14- chl or 0- 9] er B3l ﬁﬂﬁﬁlov?i;:?@ o’ic%’é @m@;m’%(s?:&ﬂnmganor 1rans-

13 ‘prosten0|can511a:m HET4t dhloro- 61‘17 (}6-¢) @8’ - chloro
- 3(S) - hydr ofepoic %w-lactonq*lalwsph:nyltim mp2{;_%f_rl 89 d?‘?;dr OXy -
1[err] - -sgcycl opentane acetic -acid err - Iactone as a or I: Terr]= -
17.8[err] ([err])",r(,Q,j,@,,’;;‘,dgb({5)(,1g‘ll dem 6. ound “in benzene. (30591) is

refluxed with ?&;Haalqmeﬁxyslsaﬁemseﬁ%e o ks -. Y

°W%nmgﬁdahd the

cooled 10 g‘EP Wmer(siitgr)eatdedlwdhmax' _ a

p-tol uenssul phonr-13,1,"“?%'&1;5e Y“‘E@“ﬂ@bwﬁma(e&seﬂhyx chlefﬂe%tu&n ours at-

room t enper at Ubrganict lager Vgﬁhédé‘wmmqéjﬁ” g _/U-Q_f@‘e'mumdarﬂear borsat e

and then with mhlmsatahehtratlh&cwab‘ﬂue E%\,E 1q L -
evapor at ed i n & F‘W’H!deﬂawmd@hmoduct 1°1'S. abs 5‘8 on asrlrca
(30.g) 15 - co |£h’tz§%)vﬁn€m@|@mm@tmy)mewmdwﬁ 20)

af fords, as. an 0|I pure 14- 15 chloro-9[err],11[err],

15(S)-tri hydr_oXy-3,4 5,6, 7-pentanor- trans-13-prostenoic aci d
[err]-lactone 9[err], 15(S)- bi s- THP- et her (1 41 g); [err] =-58.6[err]
[err], also named as 5[er] - (2 - chloro- (S) - hydroxy- oct- trans - 1



pentane acetic acid [err] - lactone 4[err],3 (S) -bis - THP - ether. 20
EXAMPLE 21. 20 14 - chloro -
9[err] 11[err],15(S) - tgpihydroxy - 3,4 5 6 7 - pentanor - 8,12 - diiso
~ 4TS - 13 - prostenoic acid [err] - l'actone 11 - P - phenyl benzoat e (2.4
g) in dry methanol (30 m) is treated with anhydrous potassium carbonate
(0.77 g) under stirring for 40 mnutes at 10C. K The.reaction mxture is
neutralized with 15% aqueous acetic acid, 25 evaporated al nost to

iy e pREEdERen Wi t'h wat er
ok -i “&?5’5 to. dryness.
-.-_sorbed on a Silica (60 g)
) afﬂ@rds pure

dryness and diluted with ether. . - 25 The .
or gani ¢ Iayer i's repeatedly washegizspéih 5% [err] and then wit h ¥acer till-
‘vacuo t-O afaﬁsafbeh on silica (09 kg) colurnm: "15 prostenoic acid_y-lactome 11-p-
14 chl or o- in,éha__ (Q)tp drgey-3; §7: _j_"g’é%’;"”‘, '1; 3344551;1&9-?&’!) dF"8 12-diiso-tra
|n drg %,‘8;?@,,533 ‘)CI[&];{HG&Q __x 2 ene-(2 2 n1) ! 30 and
p-t ol uenesu phoni G- aC| d. (9 5 rrg- <dals ). L room
till the wa i TICS. %&Iﬂ
colunm.” 35 .  Elution with cvel ohexan
14- chi®@r o- 9}4er ¢hls _'lae‘rl-?"?} g(gﬁgm%S '
Iactone 11] erg_ﬂ.@@@:@mma@xw het {2 - 1.2 O cal s
chioro - 3(8)- chldngdr ﬂ‘ ?"‘411 Si T enylt) LED err] 4[err] 15
bis - .1,4 Mypiee;Sellhlo(l et"h'er"""f40 | - trams:
'EXAMPLE 22. 144chloro_ 20 methyl 9a,ﬂ@s1%§‘ér'tq'i_lﬂ'dw o?ﬁ45’n’j "'acet ate, pr_opl onate
9, 11, 28-tri H@d'{_... 3 ¢'"-‘_- % 2130= prostenorc acrd [err]
- Iactone a o&ined. owrng ‘the: procedures descrr bed |n ‘Exanpl es 20 and 21,.
the 1i[err}, 15.bis- Dl O ek Nesy f) i kadkkd 9wiimet drion of 14 ¢

&1 dros -y%}-cgg 53‘,5;6, -'--. - 812 s
.l;.,:;_tone 14 ch}oﬁdtl(drnﬂ),mdk[ﬂ@:..,fﬁ '
3774,5,6,7 - reagept isrflevtroyedy

- the at-ereutrat arted [err]dugnd Ih%le&g}{\é&@lt 1|451,1@,\6ap0ret ed in
& *Thi-s gonpound,

in vacuo t011:f E st follgre

trihydroxy-3, 45 p’mgnogwm,mSIirmdrmaM@

di hydisxy - -A[: 33456,7@1 M’é"%[ err], 3 (S)
format e or . p-phEde '-'--34,5,67 peum - trams-

we prepare the free hydroxy del’lﬁ? .the 11[err] 15 b| s_.THP- et. her_ and _';
tri hyd"rsoxy ia’é ‘ghq%‘ﬂt- phiroylbenzog e 1'lﬁ@"céﬂs[er r] .
14 - cg]r oromglﬁhyﬁ% mﬂeﬁrﬂntﬁaﬂg‘g&mﬁ =y

34567.—

pent anor - te{%ﬁﬁwd 1d. drynesb & :pﬁoulstm T 1z§ - chI oro - -
9lerr], 11[ erdobumda5(R) . - II’I hy drox JH 13 -
prost enoi ¢ ac ; ,"-?f' i WAl e [e”]ss o
Lier] 145 (Fﬁmrﬁg%’@r '14=chﬁro49ﬂ16 srsa-.* _M S.67-peape Ly 13-
prosteﬁ ic agd. .espn]ostenoicamdovr@ml’f” : S :
55 15 - chl o¢hipro - 36S) - s ‘ﬁl!g l';htn' tri hydroxy - 3,4 5 6 7
- pent anor -P@F’%Pn%c“cl . °5°s"fen(f| Cacid - Iactone 14, ¢hl oro .- . .

S Gt B2 - OISO -
' ;ﬁ%ﬁ'ﬂ -o'ro - 20" -

3 m’em' avitﬂ';"sﬁdi@

9err], 11[err] 15(S) : tr|hydroxinAI\Ql’M3
trans- 463 - pr.ogi d:lcat-ridaﬂ ef 6._. - laqrones, P2
met hyl - 9[epno¢ed-1rggﬁa ampies i Tk fohyd -8, o
60 diiso - tFAHS % n%ﬁeﬁ&ﬂd [err] Iactone 15 - chloro - 16'
- methyl - 9[¢€ Tilerr], 15(S). .-, tri hy-._ LI P W Sinop e -
diiso - trana4 c&l&o Zpr-agqﬂarhoPé“a'&P%F) :3 5,

9lerr] 481 err]; & 1Y dlok 3, Auribydpoxy - 3,456
-trans- 13 - 1%[" ] 1@Q|'.7' crai;ld-yl-MQH,P S

20 - methyl 449(8m%é -,ibl-[mm' - DBATHLS(RY. 1 FHPHNR 0\ 2 b 7% pent apor. -
8, 12- diiso - tdisstranst33.- ‘gﬁ’ll afm ydrBiy!-3, ,Gir'tpmapor}zﬁ,lz-chl oth - 16-
met hyl 50 Of erid]- diipfoey 16~ BERIRL En ;c;d ;--_1d;mg/11~ "B PhesIteRTB®. | pent anor 8,12-
diirso.- trans- i‘f%” prosten I C. aC|d err]. Iactone EXAI\/PLE 23." 10 o

Li-t hi um bor ohydri'i de (200 mg) .i s aBEAMELEA | onswr SGemd _‘_;._",_--E&-Wed sol Ut ion
Of an . 10 11[ erk?&%éﬂ ro-..,:l gl ( O o e B head wit

14- chl or 0- 9[ i ylacton ‘;%
-13- prééteno‘ff né& ﬁ{zs ﬂ. y
stirring is c&p&.wu&aﬂ;ifé@ﬁmi%ﬂtsm
destroyed by mldwettheomlvfmla'f%dfsﬁr‘%l?
and the reaction ni xture..




15 I's concentrated to snmall volunme in vacuo, diluted wth ether and
washed with water to 15 until the washings are neutral. After drying
[err] and renoved of solvents in vacuothe residue is absorbed on a silica
(400 g) colum and eluted with diisopropyl ether:diethyl ether (50:50) t0O
afford 1.05 and 0.95 g,respectively, of the two epiners, 15S and 15R of 14
- chloro - 9[err],11[err],15 - trihydroxy -.3,4,5,6,7 - pentanor - trans-
20 13 - prostenoic aci d [err] - | act one l1[err] - THP - ether or-

-DI OX- ether, which are* 20 optionally reacted with 2,3 - di hydropyan and
14. - dvd& 2 -ene to. qrve t he corlﬁ§9sp0nd|ng _ll[err] 15 - brs1 THP - .

~ether and 1%bghtd The DI OX ther . EXAVELE 27 Omder—anitF6gen -
at onspher e, iez%«fﬂxbbﬂfgﬂﬁg iy %e“sre @f"’ﬂh. thy] ragegat 3t (53¢ @ﬂ)_i}nd15(8) 25

trihydr oxy ﬂemswhﬁp-ébeiquiﬁcadaﬂrani ﬁﬁm i-SaTa L e toy ]-lactone
- 11[er othe washi medemaeﬁo,r tnd} tech to0l GrynebsOlnl2BB ©43 Nl ), cool ed
errﬂc,d tf:%k %) 4rORys3 4,9 Frpeptano 3 propenvigl al usi ni um
hydr| de’ soluw)onza _ XIHEE [ VPR 9t Mo - dddi ti onal-
m nut es at Mﬂ=€—61M° (@é@la)t,losagqﬁel 929 ), Hai dathd, 2 - -f;b >opanol-

sol ut isgn semomlbﬁ WatEremripS antiodheresdledp t0 0- 2, 30
tvre;t gg wltﬁ‘gm‘s%&gga'ﬁeg?dg‘mrﬁrﬁpéleﬂﬁn@rtﬁm&@mwmmom;gp "Cadite" is

a Regi stered- After6hom§3£r&fna§iﬁp&§iﬁrk m@&quhéh _ he filtrate is
evapor at ed hiearbae wsﬂmnwulawfer ’) mgsa.’}ipﬁﬁmpu '_solve&r'ﬂoro -

S[errlg 11[ \ (7S pac i slperhedaonod silicar(@0g) - 13 - prost enal
T e

( =18 ,tequ'q,p' f gl,gx)xre {ﬂerr]}j:
-62[ err] [@an}csmissmm&m- abgRlE i,lﬂ.eg;_sg?zo ngagﬁr o iﬁ ydr oxyoct
-trans- 1' -chlosma(S) -Ifdroxy - ocR| @usks|-, U @iyl ) Viyaresy - @yﬁ(:fo] S
- cycl opent aPE¥PEEEFee e laremer 3’ (Bhebiot THP[-sthed, , 3" (S) -bis- THP- 35

- et hergg-Under -a ni.trogen atorrsphg(m;ﬁ,&g ?hl y subl'i nmed pot assi um
'3

-tert.-butoxi dé4 ¢ ThidroQ) 98,11a05¢8) ( I4§3t’d70n C hydrl%ﬂé. [err]
0 02% DI\/S' ,--m@ftenosaCIAGd%ashoh@nap- %@fﬁ%{, hidh lactol (1.18

and - of % é‘&ﬁ‘YSB’R B ca e (017 g) wnder pirgimg fordtbr oni de (2. 8 Q)
| n drs. DIVIS' Pl okt Qoie m’; lé@ W"Oﬂc acid, 40" bath. so

that the tenpwmwﬁem'maeaﬁmmmy NEBCEO&S %GBaHh 200eP¥]. The
deep .red s@#euzashmsras gitral,rdridd (N&SOH oki,utaégaa&n &Oﬁﬁﬂ@v’gﬁowom L
¢ enper at ur | e ,9% 5|(§bﬂm-3(4§5®,7meymom ~disoreanssi3phase i's extact ed

. | d.y-! ",u .
repeageedl y "W ={MeY=y ph. hoxi de has been -
renoved, amsl ﬁ-bhe&mﬂn (9 % %}ﬁmpé 4'@‘5%(2%?!% acte® with 5%
sodi um bi car. ndited Goury krrogy r Mm&ﬁb@éﬁ&m, 45 adj ust ed
to 4.5-4. 755 B vk € 'a‘ "‘l'a aaporand towi t h -di et hyl

et her3spent BRBon( vithl 3;;«:1 e anpRce '29‘1 W ed with -~ |
sat ur at ed witgrrexiy+3 56,0 ,3-',,9,;}13 a@‘ g&gj m atedrn vacuo

to afford’ mg)-bxs-mox-etha (2.12 g) also named as Sa-[2’ - chloro - 3(S) - hydroxy ~ oce. -
~ 14-chl or o- ri'sél] ﬂ!‘%}érzﬁ“%(@’gﬂ@m h ﬂr~da'§l°mm5c¢ncanﬂ~yl-3hpmst adi-enoi ¢ acid

11[err], 15 1.41 g), [[err]]=-41.7[err]. TerrT,

al so401arred as_ 14 chI oro-[err] Exhperrd 23155 - 50 bi.s- THP-.et her . 4EXAI\/PLE
25. Under i THRESENR 20 W@wmmﬁotmﬁph&@mwmﬁ--'som um

bi's- (2= rret%w,ﬁ f 0Ky W‘ X mdefnela{t@ezﬂlﬂfd-) and toI uene
(8 M) is ad Te ’| of

14- c#8 or o- @{nemmqs 11[err] 15 (R) tr| y oxy '}hemﬁ’gﬁanor 25"
Ctrans-13- cid [err l-act one 11[err] 15( R) -bi s-THP- et her (2 6
g9), [[err] ‘é‘%g ggg,? &5} 1 ol y3t4t§I'6t7€TfEm€16’0 m»as 1Boplowehoigt - 50 to -
55[err]. Tizre ;ﬁtofolng.,1|1§1§(g§1t| Oiot @g QY6 lgegﬂgT‘)exq,ress reagent is
“t hen__ dest rO}lédebglmmamld-prctﬁdﬂl ¥ion 0% atet onet sotuti on i n -t ol uene.

Aft et t en i t"@s 1?%?“ 1x19ar1éa>15§5)n!arh!dm$y H Bs45,6,70 -pRBinod + et €13 Wi T 508

sat ur at ed 146 1 h nat e sol ution, (3 n1) and t he

crystal | i ne adiby 23! a )B'Ft?igg tga{grt&gf | FEFPE trams - 13) prosten

1, 425, 961 14 - chloro 20 - meﬂ1yl-9a,11a,15(R) trihydroxy - 3,4,567-penmm17ml;he flltrate is

“evap rateq t(}ﬂl %a‘?‘hr Viaeae #@ﬁgr ve 14-chloro-9[err}], 11[err] ,35(R) -

tri hyd]r oxy-3 i Vgl :;’ll S Wﬁ’?‘bst”éﬁéﬂ Hewtpno} = jirgst |

1i[err 15€R)chlhbs s [ b [ trihs Basépl 5 err], ‘as an oil.
LE 28 %@acg(actl@me 1%15 st e hemr psrggzpaarlg‘(;j }rﬁLExarrpl e 22, in

the’xgr ocedtir gﬁ‘i" oo 30 1’;““‘3’1 - J guhydmzy (' i4iSsdoupeptanordi1oi ni 60 hydrr de

reduction) and 25° ['sod pr?"ﬁ“%ﬁ%“ (0- 1248 hoxy et hoxy) "al timi ni um

hydride-reduction], we prepared the 11,15 bis-THP- et her and bi s- DI OX- et her

of the foll ow ng | act ol conmpounds:




14-chloro-9[err],11[err] 15(S)-tri hydroxy-3, 4,5, 6, 7- pent anor-trans- 13-proste
nal [err]-lactol; 10 14 - chloro - 20 - nethyl -
9[err] 11[err] 15(S) - tpihydroxy - 3,4 5 6 7- pentanor- trans-

ProsT [err]- lactol; 14- chloro - 16-nethyl-
9[err] 11[err] 15(S) - trihydroxy - 3,4,5,6,7 - pentanor - trans- 13-
prostenal [err] lactol; 14 - chloro - 9[err],11[err] 15(R) - trrhydroxy- o
,6,7 - pentanor - trans -13 - prostenal 15 [err]--IactoI
- chloro - 20-- nethyl -9[err],11[err], 15(R) - trihydroxy - 3,4, 5,6, 7
Nt anor qgtrans- 13-prostenal [err]1425,9630tol 14 - chloro - 16 - Lw -
13; 11[e'r'r"]'—T5(r<) = trﬂTydroxy - 3, 6,..0 .- 'e LEARS- 818 -
{enal [err]- lia_. %’P 16 meth lgﬁcl‘?"lgﬁ?&[ﬂ'- m"?eil[err . 15’(R _

so7 _9' ﬁ;g‘ ,J,; masopmmarssu IR0 @

enal [err]-"1agto) 3 md hlaeubﬁe 20 .- Lerrl 11[grsl. 15 (—(;R)
{hydroxy - 334} a;dﬁ'p?ZO hngq,lla,lf);’(ll?zmm 3#153 s 0} pr%]stenQIJ
]-lactol; 14 31-ros : Olibafoky 13J48s17]-, pefitihor r8;12r-ydro>@'
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lactol; B T o S ST I U

ro - 9[err] 11[ err] 15( S) 4 Y S SR 4L B G su'—',,eg' e&magfmS up -
.' trdﬂs- |31 - Li "or. .1.1_ , 'WIL;E. z 2(15——rmhyl s
1;.11a,15(S) 3 a' 617 JLTLAKY wuns ,-Wmcmm-rm@e(gzﬂzm odjaagd (40 ¢ ¢ gns -
__prostenal [@Al ]’ .tmho;mxﬂued for 30 mmugga;'rhequggml_..:- o1 CRMEG DY~ A
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it St - A

Wl oro-9[err] IIS_[ae¢iR !!f5 f Pgbg' m %ﬁg’ﬁt ‘aggr w}ﬁ&a:;; 20 -
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options ¥8-continued for 30 .-

ne, cooled ponding 1-1.'5.15" ther.
‘es. The reactlon mxture rs then Lrealed w ;
I.uene: and - af te Stohsorle TR 'e&.l-a,j_'_""""Qf&'-'-%maat-@d,lvu,lsts)water 1,

':anhydr US: S JH@% ,%‘: * hesitaBior ':&Ms Ca3 + pestridicci aheroqesllf, >0 2§

! “bis - THP - _B) at@ywhm\,(a _'

_d a crude prnndmstwnhrﬂtm ﬂl'“tyl alum“‘t‘“m drig . y
El-ution vﬁFFﬁi % disiong) 30 v

Ioro deerr] oditn-stll w@wyﬁ

enal [err]- Imad)Mark$taad isi they filleeerdy The. §
loro-9[err], &fm{deasr' 4;5‘—4t-r°mﬁy g‘lé(
ost enoic aci poptEria) @
but'yl akgimi ni ihvdroxy L

-chloro 9[ er differ L
r'i hydr oxy- 3, 4, 5-7.

ar3' y sad e
e (\8@ hé%l‘*‘laév(ﬁhgbﬁomms 35-
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ppasphiem, et ’hn"”‘%ﬁ’éﬁ msm 20 1 tig:ﬂdded
| or o- 16- et h I- utior lof tHis| lacko 11sg)andoftnptmyl
ri hydr qgy- 3, % nLa ﬁnmzmsso 1&@0@@#&& j‘
o - 16 - sothe[:m pexaprrepfqhe % "P‘FP Agt 5%
nor . - trans - reg (polution. is stirred. for. S
- chloro - #RES gmme :én
nor - 1;4§ans cuedwftlos name The P8
Ia 15(R) - tad;iw;edrtgxy5-43 th541‘65 i o
lactol; Ggher/pentane sol mcﬂ SO%Y dnd lekdpora ckor
's, 6,7 - pe nmo_ga u,i yﬂ&@-cnst-smn-pmsmdxen@@f@:#l;é ?%T’égal [e_,br ]
tol 14p- chk@&ounég)e[&] Ll{léfr(FHg.';?zS)ls" naped - phy r""&?&'f*_ e o)
nor - 8,12 - bighTiHPeether. . trans-. 13:-:prostenale [err]-*: Tactol; 14 - j-.'__
o - 16 - rrethyl - 9[err] ll[err] g)’é,(ﬁ}mz;rrhydroxy - 3.4, 5; 6 7 -
nor -8,12- 60 " ‘Under a nitrogeaClinkissphenet 4 Mixere o JOPir wistiemel]sod _P‘; "mptor

_ 4@
LA
z 'F rerEXt @fiek ahtfl all the . - -
5@5@)@4 ther udmpmwmc Byess se@er
of_edc.:ombxg:ﬂ(ggsp%ﬁsth fret hyI
sami-ﬁﬂtenal

18 oxyethoxy)ahﬁmdiﬁﬁ t@di‘.l_delm benzere %261;1‘(11){* Oy AS, :
1,11 erss] 15 drpwise oS . -“’ ' 535 gL;z,,_ qi|56%o- _
é &S bis-TH 16 8 \
: 13 prost en anséf?ﬁr )z'cooleé -050'9 t0. —35°C 'miEttilSﬂig is continued :
],11[err], ymgaé ikhén, dstroyed bpmane@dmosof 5{75 acepppg so -
- 13 - prostsaﬁtahmt[wleme] lactol ; curated 60
the mixture warmeduptoO—ZCu'eatedmmasa . 60
60 godluﬁ;ﬁegl_t:;ndrg:nu?hos;llﬁate sollzuon (3 ml) and the crystalline inorganic pre-

cxplmte is filtered.

'""'i%'j it h 2N |:'sopropanol sol-ution - -

aﬁonirﬂlehydroxy o



g -.methyl - 9[err]13%: iRy - -t ri hydrox

5 14 - chloro - 20 - methyl - 9[err],11[err],15(R) - trihydroxy -
3,4,5,6,7- pentanor- 8,12- diiso - trans - 13 prostenal [err] -1lactol.
EXAVPLE 28. Freshly sublined potassiumtert-butoxide (1.3 equiv., 0,27 @)
is added to a. stirred solution . of- .<.14-chloro 9[err], _
11[err],I5(R) -tri hydroxy-3,4,5,6, 7- pent anor-trans-13- 10 - prostenoic
acid [err] - lactone 11,15 - bis -THP- ether (0.85 g) in DVSO (5 nl).
After 10 6 hours at roomtenperature ‘the reaction mxture' is-diluted
with water,acidified to pH 4and extracted with diethyl ether. The organic
layer (s ;-x/vashed wth water until tlr;gsy&qshl ngs neutral,dried [err] 172nd
after ﬁrmval o’r SQI Vent 1N vacuo tne resraueTs—apsorbet—om—s++ea—gel 15

‘col El ut FY3PRE3L @-- in (vqcuo 15(R)-
:Co g[n;rr] ‘15'!?@? dé) r(\ﬁ%}? mg%mcfm’ T ’211?‘% élﬁls%e%ﬁ!sm 13

- prostynoic aci - actone asa 15 - bis- THP- ether (0.62.9). St arting
w th the, chloro_- lactone 11,15 E)biMPLEeﬁ hers I n, Exanple 22, and’

fol l owrg th —mwy ply 22, ﬂlemd“reqﬂ—lP- 8th
b?s-ogﬁo g'. %ﬁﬂ%?{%oﬁg méd Wiﬁgﬁﬂg% Ly ‘?}E‘s‘ - mxturgra(r)rél
' kol

as an .opti cahx{dyblsamomaherzf)the | hydroxy-

:3,4,5,6,7 - pentanor 1 13 - rdost nai'c’ acrd lr“ err] : Iactone :

et hyl 16[err? 21D T o] @{ % 4? : 13--
“prostyroic act e 3] Gids H LA gi ’5’1 %l 7 P -R)"""’trl hy8r oxy -
© 3,4,5,6,7 - pen&mor 16 - mh%yl 9anu@gquomya&yd 3{gg,11w,},a&tqaﬁ, 25.20 -

. - 6,7 -pentanor-13
‘;prostyrigl c al4 'gydf e lF’é resibydesy. - %fs %I—Pﬁl@[’l‘e'r‘r“]” 111'@“??1’45( R . dé
trihydroxy 7 Rapt 1 Q 4&Lr] -1 dct one;
30 - . 9[&]]13@4&}?“338 %l@?myd%&&% 55t4y o5, 615 pent anor 8,12 -
.diiso -13- p!"osfh}fvmr é6 ameﬂyl %Qh{JéI(R] mhlv&e:!yeri!et,,s,ﬁm pentadritytrans-

-9[err],241[er T dr 0 e = 8,12 -diijso -
13- prostynor”c g’gl & §§) “Igﬁsﬁgﬁ]ﬁm"%?é?rﬁwjf[e"ﬁ] 15(R)
“-trihydroxy 4 3¢hlh¢¢5 607methy1pue9p;1a&1w(1z)8tﬂt@dm£y4§,4gs,é,$ paﬁamr.psmstynm c acr d
_[err]-Iactonf d"meSBProsten : -~ lactol;

[err] §.1[er4] 161'3 .--&lgf’bwm 3"“’4‘1‘3"5'63?456]JEWHHBF8128¢12 )[)l so -13
pr ost ynoi ¢ L 58,110, 15¢ drok? 34%‘%7“.\/ &L%rlﬁld&sl[% 15(:
trrhydroxy - 314 Wl‘y lpzmﬂ;anor -~ 8, S “prostynoic acid

[err}- lact oHe‘dl!P@ 20 - methgl - 94; ‘%F:‘) ug[)’d,tpxy] %&[b?r]vml@?@)sn-trydroxy
-3,4,536,7 - Py
4 : 5 ey dfoB i Py T )

| act one EXAI\/PLliu ua{}s_rmx
_-trihydroxy -3, 4,5, 6 7 - pentanor trans- 13 prostenorc acid [err]

lactone. 11 err] 21,/'-3 b| S um % 1 5 d| aza- 45
bi cycl o- [43mi9,] &“mgf'l gfﬁ Ao yo ed at 50for 6
“hours 35. - zmnAt%-t“ bit &icém ﬁw 15 s) {%gl uness t he
reaction. mattuﬁ@ and ﬂmainmbecbnﬁnuexafqneutmmitesanmmon nmﬁ-regx} desl utm and

'gl lzjrt gdéW?tP E téﬁgi&,:s ﬁgvgrsogkmhor%% di @%‘ﬁ“]%% %‘Fyﬁé 11[err], 155

bi s- D'(DX - et hﬂk filtthreGis @aporfifll to dryness in dacuo to afford a crude product which is 40 EXAMPLE

30, - - ‘absorbed on silica (30 g) column. Elution w1th cyclohexa&@?ﬂiﬁhmﬂi 4:6 give the O .
-9err];, 11] e¥rfle a,1(5](§ W“iﬁ 9 ns-13) -lagtoh [ gns - 13
a’l a ) 3,4,5,6 T- . _
pr ost enoi c a,par,, 13- ul g) is

converdsed byhym(ﬁ:paparmmdnfoﬁqw&g ) d@cpyr an. |n. benzene In-the pr#sence of
p-tol uensul: pq to the 15R— THP- et her:. . Thi's - corrpound S
reacted with ’d" i)g %‘3‘ ngpéx e ;‘"‘"" 3‘1";"’?‘ [ y-lactol; ~

di azabi cycl o- [ -n &k nzene r SRS U SR Jom .

t errper ature.14 -'Iéhbro - B6- mahgdt-r%,mlar;msm)urmhyaox;rheu,sta,ﬂ Iﬁixﬁdur eramcentrated to
smal | ol umg t 33 Pﬁ"@;“éﬂ tion of neutral_al uni ni um oxi de50
9lerr], 11[gel|4 i@ﬁ@?& %#“és )55, (EhYAroxy n £:4ri6y - -1PSIN08 s %o ¢ aci d

[err] "l act one - Jcﬂlbﬁrr .ﬂn Dmbﬁmg@tﬁmﬁ%xgHBﬁtsthé@n&Sn% A sol ution of
this product i A3 aprestenalg -ilsstolir eat ed. Wi th N-oxalic acid solution . (50
m) at>refl dt tl‘g‘ﬁggsg%]d%e’(%r witggroxsii HbE.63 - pertanprt oh.1p - difse efmoncentsr at i on,

dilution - 6Q4 . cloro - 93,110,,15(5) mhydraxy 34,5,6,7 - pentanor - 8,12 - duso trams-
S 13 - prostenalc - lactol;
. 14 - chloro - 16 - methyl - 9ﬁ,lla,15(S) u'xhydroxy 3,4,5 6,7 pentanor 8,12-
60 . “diiso - tmns Bprostcnaly lactol; - - 60




19 1, 425, 961

19 with water and filtration, the

Olerr],11[err],15(R) -tri hvdroxv 3.4,5.6,7-pentanor-13-prostynoic acid
[err]-I actone 11[err] p- phenyl benzoate (1. 72 g). A sol utron of this product

in acetone (30 M) is treated with Jones reagent (3.5 m) at - 10Cor 5
mnutes, the reaction mxture is diluted with benzene (150 nl) and the

organic layer is washed till neutral with a saturat ed amoni um sul phat e
solution..- 5 Evaporation of solvents gives 9[err]s 11[err] - di hydroxy - 15-
oxo - 3,4,5,6,7 - pentanor ks 13- prost ypgsgsiaci d [err] -_ lactone ll[er\‘]z

p - phenyl ben‘:ua't-e—('r—zﬁ g 10 a S[I rTed sorution_ ol _ 0. 06ov z&
bor ohydri de in e14he¢hl 2@6 ntn)rﬂiyla E;m i - by SRy 'a?ﬁar@""- ' % 6-9) in
1“3 (

dry 1, 2-di net hox [e(r Wﬂiﬁs,s,?h% 812. excess
reagent S destr J _[lgr '8 ani ' c Iayer IS -sepaf at ed, . washed
till 10 t ke waghi amﬁoarz(e nethylr-eﬂp,m,li(MamihYémd 3.65.6:] - mvm% - drrced

[err] and evaporat eﬁsq-dradr-ylr-’t@!fswbvgﬁﬂvé a“mxture.of. two. 15(8) and
15(R) - epr neric al cohol s;. whi ch. i xt Urggaingprabseor bed ‘on silica (130 g)
col um.  Fol | ow ng" @M%Mgwﬁﬁp{eﬁm%nﬁnemqﬁﬂmm@ is.added to a stirred

olerr],; 11[err], lifulide 1 I iohy dr dIy-cilord-95116, 17(R)1u5hydroxy—3 4 5, =7-wnmr-ﬂm-l3-_
pent. anor-139prosmm01ynm€6?olae‘°!&didi_ b‘FrHP her (@ ., ' _(.- B
'(1.02 g) and it h°“'s at room Epe RRET" (0T m"s‘
g) i's then treatBd R Hembaber i
car bonat.e sol-uti (Nh,S@.) c}am m#lwksql rvatu fthe ¢

m xture is 18ool ed!lunacﬁldv@r‘@é - 19 ﬁ%’
The precipitate Z’P’%:'_a‘FW rte 9Ic Cfr L

to small’ 20 volUnggn "mﬂa{ﬁec.\_mdm .a;ﬁ&@,e 1e,x5;aist.reuqumphpedd:_m[_,_,__[;.
et her- net hyl ene addl follawihe'

the( rogede, Ve, 1148 spis '_'ﬂﬁr. )
3,4,5,6,7 20pent BEGK- etherpf she follgwin FRoPoun cﬁs&“’% {.,,f 484 B g).
Fol 'owi ng reacti WPP‘P?dbenzene of “this” pr oduct Wi t h_ 2.:3-di; hydr opyr an in the
presence of cat abyif.3&ls)ammyaiosy 054,86, Clpesmes-ul3phEoin amdjvast the S
9ferr],11[err], 15¢ S)nethﬁS- 9e,11a,15(B) 'h iRy - 3,@,%751’6!@“ Bem d13 S
prostyinoi.c_acid_[erT e 1 A Y fy S b aci

9) - EXANPL@S?’l A9a,§1 . R) d@m (R }ht?iI?mey 3,’256,7 pentanor -:13 pmstynmc acxd :
9[err] 11 err], 1%? -ta&bzh e’lrox g -6, 7- pent anor.- 13- pros. noi € _acj d [err]

| act o¥e 11[err], 16¢ ﬁ)sﬂltlr-sﬂa;ﬂﬂtﬂlﬁkhem‘lmz psFi- PR PRI with a
0.5Msol uti;qn 30, .7~ »dii sobut mmqrdlg,&13n kg geid 10 nil()

at - .60 for38 Ht’h’;,ﬁlég ey-- 3>£‘05 éxcgss reagent . 1|s destroyed by
addition of a stﬁmleap,Ma,lsstrumm -i 3,567 um@aﬂ% digp -3~ 15

m nutes; the reactlmqstnmtamef-}% " 10 vat er (1 2
- ?%ﬁé } ered ilzl‘ Jtar]lltglrate 35

g), sodi um sul phdfe: Y[g-‘ag AR Lo
evapor at ed *Po dr ypehs 5 gyaﬁ;mo Qgg', 9{,@@&&[ Eierdiio 1 B: @WFMroxy 35

3,4,5,6,7 - pent anor;, ;.—..--_.,_r_ostynal Iactol 11 e 5SS -Ri's. - THP
.s@g,z,ﬂ,y[@,n A8 Oihdd o83 1125

- ether (1.25 Q) 20 - metigh- BRAM
9,11, 15-tri Jaydroxy- %g‘: 1 -h%&r&ypjp&§yﬂmp&m@£l d,lZEGﬁﬁ)] llsactonQO
neEX @il e 28°Fn the. procedure. of the -

| | a,15- bi s-et hers p '
Exanpl es . 24, 31 (reduction mnth drrsobut

Lalugi ni; um hydrr de) and 25

[reduction with sodiium bi s:(2- 1113X .
we prepared the 11[: - 16,196

bi s- DI OX- et fier  Ofy;d [”..'.d)]Oll\hdﬂg 3 2@k é!isd@tvt)viathtnzesus l&{ltetht]S
tri hydroxy =" 3, 4,ahd flgefed: Afoe worgentmption 1@ small yplgm et

" p 1m.
met hyl '~ 9[err]: I ):g_):c.‘.’t“PFI‘l_ ?'-__ iy ; _ 1 _Orb1s= 13 -
prostyn- 6 -al. [%@3} '§'4%e"m°r' g'#316 - thyfl 9[err] 11[err] 15(8)
trihydroxy - 3,4 - --.'engt anor - -:.13 . B‘prostyn [err] 45 | act.
olert],11{esor], 15(R) - tri hydroxy E30 ny [msprlg)styn

x,yreaqﬁg45 6,7

[err]- lactol:; 20 -ii%t‘ﬁ I °’°9 é‘rlil 515 ?t_[’ 2T re
"i}‘,‘ ,hy- caic heid et || 15(R)
- ',-dther ens g)](m“s—coﬂxﬁmmd B reast lfw (Ocg) o R

- peptanor - 13 -
hydroxy - 3, 1411'

| ; 8% dmzab1cydo-[430]-non—5-ene in’ benzene for om's at- ToOnt - wnpemmre. The e 55 o
=err] 11[err] xmretﬂh " Eﬁ%volmmaﬁmdﬁftf &c- di"i S"o

- prostynal h (,L;i ’]. g) tri hydr oxy

, 6,7 - pent anorAm[ ml £ thisd ca@agﬁmon 55 -
et hyl g 9[ecso]nﬂ11[&ﬂu]tem§e€ﬂ)ref°ft3ﬂrmwﬂmsow3ﬁ ‘df)“f‘ﬂfg’“ tion, dHlEoR 60
- diiso - 13- . 55 prostynal Terr] - Iactol 20 - methyl -
],11]err],15(S) - - trihydroxy - 3,4,5,6,7 - pentanor - 8,12 - drrso -
rostynal [err] - lactol; 16 - nmethyl - 9[err],11[err],15(R) -

droxy - 3,4,5,6,7 -”pentanor - 8,12 - diiso - 13-



60 prostynal [err] - lactol;
60 16- nethyl - 9[err],11[err],15 (S) - trihydroxy - 3,4,5,6,7 - pentanor -
8.12 - diiso - 13 - praos- tvnaI [err] - lactol 20

1,425,961 EXAMPLE 33. Under a nitrogen atnosphere, a suspension of 80%
sodr um hydride (0.87g) in dry dinethyl sul phoxide (23 m) is heated with
stirring at 60 until the evolution of hydrogen ceases (3 hours). 5

The stirred nmixture of nethyl sul phinylcarbanide cooled to 5-10 i s treated
_ vvrth t ri phenyl (4- car bxybut yl ) - phosphoni.um br oni de- (5 78 g) in dry DMSO (23
m);. thg deep orange red sol utio 4‘%fmﬁhe yIrde |s then treated wWth a
"SU'U.'“.' : ,._-’ ) 7_
pent anor - 1 ' (RI- yqroxy-3|.4a?e§§7owem1@r-18pmstm§ _ THP - et her

35 k d: 0
R &5%%@%@ m@ftgrm N o
n @ sh

10 repgpat edéryanith leyee T @hshddniil sharioms beex renoved
and te conﬁwanedlomp mmsgt %nlr,lslaamydr@ye)lﬁ(rlmt-éd,mwrmsUdr um

bi car bonat eP o1 he ) sad uste to 4.5-4.7
with 4N sulﬂrz'r:ﬁr, ‘gi f’b%% - @ﬁ gﬁi%‘k tﬂgt her - pent ane
(1:1)1015  excess: reagent isT. @Ecg INJHQS@! ﬂteafgﬁmdlﬁ iss€dra tili t h @it ur at ed
[err] sol utthorwashmgsareneq_t&ldmthsetu edr sobayion, alried ( Nesm%éss to afford a
mixture (80 f'-f&fmd esp 81’"0“' Q)rﬂ“dﬂﬁ@é)epﬂ’:?‘h?l %y- ci.5- 5,

trans- 13 p mlmlﬁ“ s‘ 1515(@-!@3@3,1;@3545%730 narred as

*14- chitgr o-' ﬁhﬁr}or- -‘.6=o &6nealf] pzpix benzoate (102 g) and 1ts
9ferr], 11 e¥5(R e;&(:@g(osn)h ydro cis-5- prosten 13 nor ¢ acid

11, 15- b| s- THP- ¥;f§ the qlewg#‘ 20% L

_potassium carbonate utlon 6 at re pera: for l our. The -

S 11, A5 Dbi S'mli’@r&nmma&d acidified’ ansl stored for 2 hours at room temperature. 20 This

mi Xt U28 i's: ab STHe hpekipiite agit - e flod, tHe | filvaee i Iodder@pted e;olmmm il eI ut?-%d vm th

' ‘cycl ohexanevolmgyfo aﬁ@da@@r exuactiont’ ewth qllfthstlrmhef-eﬂlﬂwen OGlﬂQje(r“)

- 13, 14- dehydie, agju L 1 4 LSRR &f;ﬂ;g r] and”
.14-chl-oro- [ﬁ&l W}Tﬁﬁ? mof;J 2{: pr?fceﬁcrd]aﬁord's )- S

- EXAMPRE 34. trihydroxy - 3,4,5,6,7 - pentanor - 13 - prostynoic acid y - lactone lla,ISSZEmSU - a ni2dr ogen

_“atnosphere, eﬂ!eo(la’*zsbl rred sol ution. of 14 chI oro 9ferr], 11[err] 15(.S) -

~ trihydroxy-cis; 5, transg ) W 1_3&%},9 ElP—ether i'n dry
DMSO (3 m )la&&,eeﬁl s%b@_ (1%?1 fdt utfgg 075 g) in dry

*DMSO" (36 m )ofadiidobu@hﬂmﬁfmumrnyagderﬁ tetaent r(mrﬁm) @1 — 80°hfot/BG mirk@s. The
reacti on . néxmessreageptsis (destnoyed Hy addidonnpft in 2 sobt E@Ol noh@r wietteed to pH 4.5
S Bive

~and 30 ext t)eéfte’r’é B prar BOYHEd or gani ¢
Tavers afe ?Nasﬁgarl»t:; ﬁt{%ﬁ T ERELL,

&l 13@)%1;%;.! Il the:
washi B§s ar£4,ste,rzrt- meyamfoatlanss Obldryﬂessﬂ:trr(mag)ro to 3§ford

9ferr], 11[err] 15(S) - tr| hydroxy Cl S- 5 rostene-13-ynoic acid

.11, 15-bi s- THP- o] er (g1}}§ﬂ}drgxyé.i3,i4ﬂl,5‘57-pemo?li-lrrogt%{‘:]:g‘gds e‘ 4];(§C a 50| ution

- EXAMPLE 35. 11q, 15-bls-ethers red in the Example 28 in the procedure of the
_-.of tri pheny-&(u&wﬁasﬁham 1 {u)un Asfidixie ) aadn2Shfratuttide witk . is-(2 dry DIVISO (10
“m) ido addeﬁh‘gghﬂ m tedsltﬂl;wmf@atﬂ&a #dcldebt aj nédy
starting fr3PERERE "BVB0 (10 m ) using the proce- dure
. described ig11ExR s‘pLen@@mx Tl@g@epp@ﬁa@genr.%s@mytrml ;of - the ylid |s t hen
- 40 7L treZ!I-edethyM t9%,11e,15(S) - trlhydroxy 3,4,5,6,7 - pentanor-l3;n'ostyn

- 14- chl r09er>‘r' rrl trlh 3,4, 5 pent r- 812 iiso-tra
o ns- ‘ﬁ’ea “’I[I‘élﬁ(? a%ltygﬁm 5’%%& “SPPREsK 67 g) dr"gsol ved
in dry DIVBQa(ll lstk) uﬂ?&oiﬁxi,w,@ﬂﬁen&tmr.rled pf-da@nal;’ [ﬁbtaut es and then rapidly
“di |l uted Wi t20 vedileyt - $30a,id (R) - Adhydoxye Bi4sSeict - penmanar ¢ 1B pipsondlyl- lasohier. unti | - al |
the tﬁéphen’ﬂ W phsdilert (Ras ‘E‘é’éf‘l’"lfeﬁﬁx?éef M@“‘Eon’ém@ﬂ“’@?‘g’anrc lLayers are
‘re-extract §%n1ﬁ§a¢dx§'msbd§@fb $9 - giiso - 13& piblnakl J-he coOMbi ned
~aqueous phaSESacto!;; adj usted to pH 4.5-4. 7 wrth Jerr] 45 foIIowed by
“extraction ﬂrﬁ,ltlhliﬂsét-hyhydWheﬂﬁrfm -amta(lt! -1§ 12 THisse lér-gmmmll Byers ..are

combi synt ri ed ] and ev r d o drypess
give %’i chl’ orm %amfggk t?t’??’? tr,”ih’r%y FoRy- By 1%"13' %‘Lé% crlis 5, #ans 13
prosta, di ezoi ﬁxetaﬁl-ob,elﬂ{z,esr(s} lﬁl(yﬁi)ax;br 3,456 D%- whiaek - (302 558~ 13l so named as
_14 50 ch!IrQ; gl § 5 lagiol; - Eerr% 11, 15R- hi_s- D). OX- { her.

' ' L9@1:§ IS(Bndé?hyﬁmHt 398 a‘f%‘ﬁ%"bhérlé st 1 ed ghispensi on

of 809}’ sodlusm rléﬁeua (8 - m&&t@nmesm '}@ftﬁ!or—cﬂiz (di.soﬂasgw,n dry DMSO is
heat ed at 60[ yiectolgi Ve’ a sol ution of -




met hyl sul phi nyl carbani de in DVMSO (about 3 hours). 55 This stirred
m xture, cooled to 5-10, is treated with triphenyl-(4-carboxybutyl)- 55

phosphoni um bromide (7.98 g) in DMSO (24 m): the deep orange-red solution
of the ylid is then treated with

14-chloro-9[err],11[err], 15(S)- trlhydroxy 3,4,5,6, 7-pentanor- trans- 13

pr ost enal [err]-IactoI (0 45 g) in DIVBO(20n1) After 8-mnutes, 26 nl of
the red solution are withdrawn fromthe reaction 60 m xture, diluted
with ice-watef (26 m) and extracted repeatedly with di.ethyl ether 60
until all theadri phenyl phosphoxr de haslbgsgsliermved - The comnbi ned organl C
| ayers are 21 . T, 4zb 961 s
21 re-extracted with 5% [err ; then tWéA E 33 the onhi ned- adieous phases
is adjusted to pH,4. ‘? : %ﬂ? '- ﬁ:‘ﬁ%zf b“f di ethyl
et her. These conbipj : ers are “was .o'..ammnl um

sul phat e, drised [errj{‘h@m&edam&pm&txmhytmlpﬂhyimmde aolbdmde-mbnsafeitamiﬂa cruﬁe
product (0.15 @) \M!ﬂheﬂiﬂ(ﬂﬁafbﬂsw
5 Elution with cy?ﬁfld’;fi' 5 '=
gi ves pure 14-chl gy Ye s e £
prost adi enoil® acifd’ an (20difi@idl: 45gMimutey
14-chl oro-[err] . Agpeasdlyjwith g sunti}
m xture (two-thir{Hy mﬁmm -e' gt
(50m ). . extraction with’ dlethyl ethcr-pentane (1 1)
10. The aque‘éus phasé‘zlq org@id hmgglcvmlmwdew#md wrdl saemmie

phosphoxi de and ‘af® g%@mﬁﬁﬁm éxjﬁfst(

di scarded. The co

ﬁte
_S)uryri‘)'hxdr@um;:lm&mma ﬁed13 )
e]n:dlluueﬁwgﬁznce {wateh 4700hl). and. sxmctad”red ag
e i phenyly '_Ph !S‘Fhil%_.,-_-..%@ 2 |

4, and extracted. %-Blmo@dae lc&t:.hem J15-bib T HPGHat ﬁk«géﬂl?}lﬂ&l}y&h&’ o2 washed

unti | neut rai@0 drillaw-liﬁTHP-eﬂler and - evapor at ed to dr
Thxs miixture: is absorbed

aci d washed-si | i c o ethél 1;2““ mfg%ff;ovr@& g Uik
affords 9[err] 11[(939&5), ﬂn'§£$)-4 (SHICIOX Y - CiS - pros
g), [[err] . =. .+ 28 (ethanol), al'so. narre

sane proc_ed e, the %ﬁde?lll %—gﬁ‘ L .
reacted with the Vihlirhd-dsep ok foid QB - 11,15-bis-THP-ether in dry  DMSO
(4- carboxybutyl) - 1(3 heuqdleq)h j_'_uﬁmsmmm-but&_iﬂeunorﬁ gzbenﬂtymﬁger(elnﬂhe

foI | owi hg cogpounéaast fé mngéf 4 teprsieed or Zhoupsy | - - | h E9%

5, trans - (]J:gp Eﬁ ng%:ﬁdfim “¢ther. mbined. of) mcla. l,}ai‘sged with. :
oferr], 11[erfr], “dndniohiidIs@ m'solﬁtloﬁnﬂﬂﬁ,waihlnéﬂﬁeneu&@ﬁdﬁémﬂadp&ﬁéﬂ ¢ aci d_
D 25 . 14¥0 iiyhesy (- zd@foe tor iftoﬂsﬂ. Gllra]lj@ ydeoxs- m-hymm-y3-ynoguoaqd met hyl
- .cis -5, trans!LbDieTHPEe{01198), tlenoile” #HE:)-14 - chloro -- 20 - net: hyl
- 9lerr], 11[3Err] 15(R) - -trihydroxy- CE)§AMP1§E 3§rans = 13 - prosta- di en0|3g
acid;, 14 - chloro - A6 5s—wet hylsomu&anﬁltﬁphw@)carbomwlyﬁroﬁphmm CbrGinide - -
5 trans - 13- -~ p(bmw) mEﬁDMSO (loml)enddcdiaral;,._ of methylgulphinylcarbanide
Olerr];11ferr], gaulgg 2t _._leb;glg ,dggPMSQ(Slo__ml)\;usmglﬁén.-
pr osta- dl el’l@l ¢ a ﬁﬂi 14 ",: Ilaq )[li:hyﬂlé eis,ﬁs% Seritdnor: ] 0
- diiso - cis - 533 bzbamal-y-lakal 11, nrwssbmx-dheemmsg) &ebrd:duaarynmso (ﬂsém) chI oro
- 16 - nethyl. - 9fés: '{sewrre}ifq; mutesmd_,. 5, ﬂydﬂuﬂ@mﬂlwﬂfm(ﬁ'ﬁg)- cis

trans - 13- 35 pros jCEWASHon with ‘ga e yigein
] aﬂ an:racued 5 carbonate:
. ﬁz@ lsr?ﬁ; e mtz}an%g,,( &1;5% 5

ness rn vacuo

.Cld (0. 22

II-S

Oferr], 11[ ergs] , mpﬁ e Ty
prostadr enoi ¢ actodawea%yextfdaﬁdarvﬂth—dxmletha@edi (imferr] 11[

- - g,‘ganl are, 'coi W A
;(r:: gyd“r Qxy 8 12mpo'§£ges to drcycni:s?l%o §vemlbl4£& fm-gp}ﬁ’ﬂs. -tnhdroxy812-

' 1 d11 -DIOX-ether (0.55 g), al 14
chloro - 20 sg. ”Etﬁi(m-is@%’ﬁif I bce 1;1@% TOXLeh efW@ >§§' o8 = dIISOSO
cis - 5 trans - 13 prostadl enoi ¢ acrd 9a, 11a, 15(R) .- trlhydroxy - CIS - 5
- prosten - 13 - ynorc acrd 9[err] 11!{@#]’1- 31(8) - trlwro&ﬁ

diso s s i w%ndmmm%

9 err], 11[err]

- ynoi ¢ acid; 20 th??!hgdl bwn@{ee(ﬂﬂf 5) . '7S°1uueﬂsf -5 -
i o ~pen
prosten - 13 - ynfPdict & 49 mgﬁ%?g%,ﬂi?f’@ﬁﬁ“f&@ t}P’Whydroxy
- cis - 5 - prost en Afte} muﬁﬁh the red solution are withdrawn from the reaction ~ . ..
60 mixture, diluted wn:h 1ce-water (26 ml) and extracted repeatedly with dxethyl ether . 60_

unul all the’ tnphenyl phosphoxldc has been removed ‘The combined orgamc layers are

50-Cis<: 40° 14-_ .

géﬁjé; dehydro [err] Usmg t% |
1V RO ﬁé‘ﬁﬁ&&sﬁﬁa%&) - ) '.

o

(o M.
net hyl - 9[essr] 11[e'niu] -omy,xsnﬁteawiﬂ:&xphmppgs&rbexyﬁnyl)-en - 543



9lerr],11[err],15(R) - trihydroxy - 8,12 - diiso - cis - 5 - prosren - 13 -
ynoi ¢ acid; 50 16 - methyl - 9[err],11[err],15(S) - trihydroxy - 8,612 -
diiso - cis - 5 - prosten - 13 - ynoic 50 acid: 16 - nmethyl -

- the r eact i Ot -nehdstouH 16 - |nﬁ:twncﬂaada Hro

o[err],11[err],15(R) - trihydroxy - :8;12==:diiso - cis - 5 prosten 13

-ynoic acid; . 20- nethyl - 9[err], 11[err] 15(S) - trihydroxy - 8,12 -

diiso - cis - 5 - prosten - 13 - ynoic aC|d 20 - nethyl -

“9ferr],11[err], 15(R) - trlhydroxy - 8,12 - diiso - CIS - 5 - prostn - 13 -
‘ynoi ¢ aC|d EXAMPLE 37. At *-60C reduction of :

Olerr]aidlferr], 15(R) - tr| hydroxy 34959516, 7- pent anor-13 prostyn- 621 © o oic

aC|d\[/errj-|acto TITET Tl 1s benzoat 0. 32 |umb|s-'
(2 i noy SRV g AR ?‘%gé'mﬁ R Foroe arcer
chr omat ogra m,eg m@@s& Taal gl 1050 bitfibni h%,edrte] 11[err] 15R -
trihydroxy Nagsod): EQtﬁﬁporatgbmm in v&tao-to ﬁ@ttta cnylnpmdm (045 gy- | act ol (0 31
g). D 22 whichi 1s absorbedonan ac:d-shed silica- (151 1,425.96 ol | O\?A ng 't he
Brocear qdmmTosmEE Al otz b ellhen 10 bles
(10 m), |s[aqu=eat5@ Wetht ot) @lso/ InhrfledS ¥ - U4-Lidio-PGFQI AGer 32 aibﬁrb,nguefrom 5.32 g of
(4-car boxybumydm)& mephéﬂylrpth@sphmmmomwpﬂ@e inisiabipixture) lsa‘ill!l@

chr onift ogra‘[l‘il cation an aci d-was gel
{(cycl ohexanges @?&“&&ﬁﬁ,ﬁ ﬁ;m@ﬁ;ﬁs b i O0 o ony
'cis - b5 - pI‘OSlTl-Eﬂcombm alkaliyenextm&hwwx ed [ it PN-EE;SG,1 tb piied, rmdol) as.a

col our | ess ectricte(lm@m?yl egmnﬁls@nt@&dmmmrsmwadgénm&mslpﬁ@#e to,.a stirred

R

- 3,4,5,6,7 —aqae(lolzalgw[aané ﬁ-&SFS(ethaﬂoB) AGF.: | actol 1lllerr], 155
bi s- DIl. OX- . Usmg the safr@ poecedhyre. Hmrr BOof Fzaimple) 2588 ed ?)t

- 12- 15%%”] ia %g‘g%'ﬁ&@“& . .ds Y =Pt as St t er T- but oxi de
(3.05 g) i 415 WiboRy - &5- ad&unuwabmmemw,or 10 minutes,
r dmhydmxgl wnhtranswaaeros@@nic) : S The
- agqueous: phaseaF1 . extract re tedl di et I et r to € the
Cotri ph%yl lﬁ-h-%%m) 31]&“’1?(%) I:Bh et%yl = €152 hﬁ 15 e.
“conbi ned - - 0149 9¢hoko - Q(Yeﬁﬁthylaféaqlia,fﬂk Xhﬁh@&{»iy(lrhsWS hmv'é;% 13[-€ﬂ5r6s}a sol ut l on, are
di scar ded;  t heliendihweid; pH of t he conbl ned aqueous phases. i's adjusted to pH
4.5- 4307 wi 4 ?3’1055 fmeihliwe%llégﬁl%§-ir§§’b’¢f8ﬁ W% 10> Rt ke Rt hy | 50t her
4(1:1) % The . %m ﬁﬁ]ﬁmgt arlB WS, h S At ed. ammnl num
~ sul phate Xo) utd;eaac mg’qggﬁg 3122 .dﬁsol ng segr&gmtnelustral drled [err]
and evapor a14edclilomod _hl@slﬁ(R)n- mammyt-(s,laf-fdgmd- ttrheS trans - 13 - Pmsﬁeo 14 - chI or o-

Oerr 11[ ef r] ri oxa rans 3.-
- prostt enoi- 4 ?ﬁ& é‘ %g @(fﬂ "ih e‘{“ﬁoermalsstg né}r?'e}d as 14 -
chl oro - 3 14 -Gi@ro -|16C ﬂl[%ﬂlJISmIS}ﬁhydnbysslﬂﬁ&raseﬁhﬂfm 1%sing this
.-pr.ocedure,. thep.i_oimllﬁmiglasle OX-ethers and the 11, 15-bis-THP-ethers 25
of .t he 14- cHi-ghigro é r&fg'ylofﬁ’ﬁékaa%?)e eplsydrazy o8, 4 it fisiSy 0E follm/vl ng
tri pefyl phog:. Chionn 2811 Qg0 SH QA SAIR) ORfinbokddlyi-6ES - aifsh £5:F ] 5, rams - 13 S

“(car boxynet hOWﬂl&M‘C]ﬁlﬂj phenyl phosphonl um . brom de; [[err]
4 - car boxybut

(car boxyrret MJﬁ(B etrih:pdrqchth Qé maneFPﬁ:br oni de; d

'--tran; ‘2 x_m ’j cm 4 -carfgoxybut -
. cis- eny16)tr£ekh§ m/uﬁ rost ﬁn 413 @a&bmbut -3 -
'ynyl)trlph r-mihydexy ?_ hi3 -fyodi¢ enid; ng 11[err] 15- DI OX

or 11f[err], 295-—!##‘491 r%élta é(FérrdeY Yd$'S S 3t?ﬂ?‘¢d§#1 call ly active

tr|hy ostadl acid;
35 14 -' chlmrmethy!afeﬂ,a]a,liﬂli)e{ui}xyd}:&ysp,lz tinsoh)cdr-dxymsmﬂ- 13t-mnaIC- cis- 5,

trans - 13 |GF16=5 a aci, Ioro --9lerr], 1 [er.r] 15(S).-
trihygy oxy 2 ; g‘ﬁ’?@" 5&5} i ygﬁ?" 8, d"sf)r5'§f§ ﬂ"é%% at d;, 4Gs - 14
- chldro- - ﬁ[-%e’tﬂyl1§kerag1k(kl)5(§)-ydrox§tslwdaﬁwymt 5 2 Pfoster? 13:4ﬁm 5, trans - 13

- prostatriagdoic .. . 40 acid
- | . EXAMPLE 37. ‘ L
: At - 60°C ‘reduction of 9a,11a,15 (R)-trihydroxy-3, 4, 5 6 »7-pentano: -13-prostyn-.
- 60 - oicacid y-lactone. 11a-p-phenylbenzoate (0.82 g) with sodxum-bls-(z-methoxyethoxy)- 60

aluminium hydride (3.5 equiv.) affords, after chromatographic purification-on silica
~ gel column, the 9a,lla,15R mhydroxy 3 4 5,6,7 - pentanor - 13 - prost yn 6-al
_ _y-lactol (031, g) _ .



14- chloro - 9[err],11[err],15(S) - trihydroxy - cis - 5, trans - 13 -
prostadien- 2- ynoic acid; 14 - chloro- 9[err],11[err],15(R) -trihydroxy -3

- oXa-—cls - 5, trans- 13- prostadienoic acid; 45 14 - chloro
-9[err],11[err],15(R) - trihydroxy - 3-thia - cis - 5, trans - 13 -

- prost adi enol c 45 acid; 14 - chloro - 9[err],11[err],15( R -
trihydroy - cis - 2, cis - 5 trans - 13 -prostatrienoic 14 - chloro
-9[err],11[err],15(R) -trihydroxy - cis - 2, cis - 5, trans - 13 = :
prostatrienoic acid; 50 14 -chloro - 9[err], 1fert], 15(R -trrhydroxy
cis - 5, tra® - 13 prostadl en - 2- ynm,l425,9&t|d 50 14 - chlora -20%? '

met hyl -- 9[err], 11[e

pr ost adr enoi ¢ aci g, D Eﬂlg}fgemm nb

tri hydroxy - 3- kontiddOb Otk biaréirdptic p

14 - chloro -16- ﬁ@udmybn a{? arnc{aeqsn]g)lﬁa( ?@:yclohdxh:ydﬂl gbeﬁtse(ﬁ()&?&)[,&he‘S trans _
-13- 5 9a,114,15(R) %}sﬂy t@'e) ml’t’.’;“’-"ﬁlézrd3 -~ -Lol@:mubr[elw 4815 et -
- 9lerr], 11[err], i%'f’?%ll’f‘srﬁ (0-2 8loxa =" €is - 5, trans L8 ,»557 -

prost adi enoic acid;. 14.- chloro - 9[ergﬁm111[@§g] 15(S) st hydroxy - 3uE 'i

oxa - 8,12 - diiso- ﬁmkraﬁﬁqgertmwphere,’&r&-smﬁﬁnumreof b(ﬁﬁheﬂﬁbkﬁﬂhylp- acr d
60 1, 425 )61 mphenylphosphomum bromldc (6 15 g)andl4 chloro 9a,11a,15(823i teil

9 err] 11[g r},1 &%ﬁ{%ﬁaﬂﬁ

13- prostadl enoi ¢ pothébinm 6rb 'e(3 8) inldry 42 S
8,12 - di | so - Ci girsingor. lemnum,&hqm@nuxm&moq@]mmmmmwﬂhm wﬂ,ﬂ) 14 _

"3 - oxa-Ccls - b trans T 3-)

chioro - %r] 11becad -.“"’1911‘“5)“ Rt ¥ S
5, trans - ' | e
9[6”1 11[err] 1541&rded,rtheh @%ﬁlﬁ“@%‘%@m&@ ddgé‘?dcgl'solmghmans -

!?tﬂéi((R)l) Tﬁermdnl;mhdoxy
“thia - 8, 1% dr?fﬁ"d’ce"%ﬂ%m‘?ﬂ“}g?"g@ b -.-?“lPh’*"”"l“u pdlithewaghio) ¢ 20 S
acid; 14 - @l or o Y ol ﬂiﬁi e ﬂagr,’o__ S g ?mst '0"‘_31',5. -
2, CisS- 5, trans acH3iL15I8PS bisi- D@ihé‘t DBikinedlf H COMlofy O3~ oxa = PGFs, . . . -
9[err] 11[err] 15(13)15(3)% rghy?llﬂéix thigl i bls-DIq_}g-latigE- tranﬁ lglbls-THP—ethas..S:".:"‘l co
trans:; = 13-,prost > : > R
9[err] 11[er2$] 15 um F% Examgle %m m&é“is F e mthyiphgs trans -
13 - pros-. 15 2 - yn--.oic acrd 14 = chl oro.- 9[err] 11[err] 15(S) o
trihydroxy - .8, 12[R- (d#rmnem%r)sﬂwlltzphenmhml%- pides adl enz 2% yn - orc
aci d; 14-ch|0r(§c pithiple peayiphospt

oxa --8,12- 36li.i SO4CI @rbes Q' cis = 3 - .enyl) tnph ' :
20 14~ Chl Or o - (40 carburgiiahys - ynyn;@@naﬂpmp@ym_

‘-le’dl en0| Co: aci d -30

8,12 - diiso - prosta- diepoic. ack I T .14-_-
chloro - 16- rret e ord gjw i+ %gﬂ% ng’nﬁﬁnﬁ ; -“-"- "%ds’-”foﬂ'-” 8,12 -
diso - cis - traor?n- = -pt alen0|c acrd 25 ‘14 - chloro-- 16

20, n”ethyl SR

- nethyl - _-9$err]1,4l]cbbmr-]ga;|15a(5|§) n-ihydrbxydraoxcya - 3Bis - Soxazs 18 p@smdmimr:so -.Cis o

- 5, . 25 #tans -13¢di ost cjd; h-ar e’ o t| c nverted35 -
into their net hyI“e’ '%ﬂﬁ'fﬁ’? Eﬁ by o e}[@;e Fr‘gd %’Qm‘g Ger a "
ni trogen at nosphejse, ﬂu?o a9zi1bfi5 'Hﬁyﬁ&b& 9f-2 -5, tr 13-'prosta' trienoic el
9ferr],11[err], 15(S)aceiﬁj‘l hydroxy((-?s9 _ F a Bm6 'f a;')uent anor -.-13‘?-
prost ynal -{“érr] 14) -pcblotsl - ?e&l[leli(ﬁ)i axy -Uraas Z,'EHPS,hmshéi - prost@riegpic

30 and of (4 - capy %;‘}9%,15 %h}ghos h(gn)rum I’O emg _.: 3 Oséﬁé I(ngfy

DMSO (16.5 m), cqal

g, freshly sub- Irmaci;l,rn dry (20 rr1) After An addi ti onal stirring. -
for 12 hour 5at rUmﬁhl%'p%'iléeslﬁ(B) Pﬂ?adrpvachtbi#-msxt%ﬁem d3 dliprogmdicholgi t-h 45 -
water (40 m), re eég%myet d‘n’;;é drg hyl - ettier t.q.. vethe :
tri phenyl phosphOX| Q8d;’ 2 ﬁ B b E iy‘m w 3 .!.“%‘::: R
conbi‘ned organic lmwhhm-aanld;ﬁ(kxtmmd mtmcﬂ 5Nmﬂdlajpmdmp€hmc<adﬂe SOltSJ(i;
4 5 7_:-: .

tion and di arde-gI - : - pha &Mar |2?dn'zl acjsl;
and re-extracted &: mfgc azg‘hé?) %as.. ,15(8) - lg oxa - cis Bt
- 14 - chlero - 20 - methyl 9a,11a,15 (R) t:rihydroxy 3 oxa czs 5 trans 13- _
o prostadienoic acid; - G
- 55 14 - chloro - 16 - methyl 9a,11a,15(S) tnhydroxy 3 oxa qs -5, trans 13- 35

. prostadlenmc acid;’ .
: 14 - chloro - 16 - methyl 9a,lla,15 (R) mhy‘, xy 3 oxa as - 5, trans 13-'
. : ienoic acid; o
14 - chloro - 9,8,11a,15(S) trihydroxy 3 - oxa 28,12 - duso “cis. - 5 traus - 13-
60 prostadienoic acid;. 60 .




a pentane-diethyl ether mxture (1:1). These conbined organic extracts are

washed 40 wth a saturated anmoni um sul phate solution until the
washings are neutral, dried 40 [err] and evaporated to dryness in
vacuo to give 9[err] ,11[err], 15 (S) <t '”-"drexy cis-5- prosten - 13 - ynoic

acid 1l1a,15(S) - bis - THP - ether [err]= = "18[err] (1.43 g as a colourless

oil) also named as 13, 14 - dehydro - lerr]- 11[err] - 15(S) - bis - THP -

ether. Following this procedure, the 11,15 - bis - THP - ethers and the

11,15 - bis - DI OX- 45. - ethers of the 13,14 = yn | actol s of Exanpl es

- 31 and282 are react ed with the (4,4259600XY- . 23 .
Cbut yNLATTT pnen non mbro de to art e foI brs et hers

- (11ferr], 154 T?p lﬁg} )1§1hﬁfpﬁj() 31 e, sgﬁzosd%"” Ynorc' acrds as wel |
as Optlcal | 1% ﬂsrw@p,@fa,zé ) -mae?wb@rz -WiR-Icds 1J«£sersr}w15(38)mtrl hydr OXy -

Cis - 5 prost eriencidaid; ynoi ¢ aci 50. . 9lerr], 11[err3] 15° (R) '

tri hydr oxy 14 -chlgro- 95110! K%S‘ttewdtoxsig&u-ﬂq Bi-cisadi .- 3

50 20~ rretﬂylmme"@f% 153(1% Hh},?;],;% £ rg1BY Ga@XYois - & s~ B- prosten - 13 -

-ynoi ¢ acid b [ er [err"]a 15(R) - trrhydroxy- cis -5 -

_prostleqn - --chlpmGIRB,laﬂliﬂR) 1 Grihydrosyt +8y4 thia -%lér-rqlwﬂl{t-er%]t'a&f&(léj - t{% hydr oxy
- Cis 5 - pPs ac t I - 9 r 11[err 15(R) -

trihydroxy- 14' { ﬁn"’ Flvs t&ﬁ"’“’“i?séﬁ )f%%"r c“‘ggﬁy [?f ;Jm

9lerr], 11[91f4r]ch B ,11a,i§(kb1y@lﬂ@wxy $121.- 2iiso. Dirdns © 25 c:.C-IStms5-1-3- pr osten - 13 -

ynoi c_aci d; prostatrienoic acid; [err],11[err],15(R) trih droxy 12 -
dii soli ci g4~ C‘Jw Pl léﬁ‘)- tl“ydmxX/n%Pc ‘difpq cfis Pt snﬁ‘f”ﬁy 5)/ %

9[err] 11] y P2l 1.0 crlspmsn'édm-prosten- 13
-'ynoic acrelr 551&_01%555(??9@%%“11[& r%]usolglst) fm'f[srr hydroxy - 8 12 d| I so

-Ccis - 5-'- 0311131[0--9331« |()S)) ‘ctrif@iroxy - 20 - methyl 3 3j-$xa - 8,12 - diiso - cis - 55

0 167 gy""‘"’ ng”%@Tﬁﬁrg(ﬁ (Shtsatly- VP17 Bl 190 ProSt -

5 - ene -

1, 425 961 14 - chloro '16 "~ methyl - 9ﬁ,11a,15(S) tnhydroxy 3 - oxa - 8,22-1630— qmetﬂ;lyl -

-9[err] 11 er. s5(lR}1mst%dm i so -5 - prosten - 13
'\ﬁ F%}/Rliégihﬁ‘g?"iyf'r ed”‘?)rsgip't‘f“%a‘i'ﬁ conv%brt'ed i nto

"-ynor aci dt

‘their et hyl ‘%’ﬁt@% ;au ﬂmdﬁ&éd?&rylisteeﬁnd}'armmﬁed '
___EXAI\/PLE 40. Usi.ng the Tol I owi. ng -t ri.phenyl phosphoni.um br om de derr vat I ves

[[err]- (carboxyrrethoxy)ethyl ﬁP‘AMi’éﬁ'_s‘phosp nj.u
o E@ﬂ%ﬁéﬁﬁ g
én?iﬁ Y0

flerr (cargj 1‘?;
. (4- cal'boxyhy, ”r(q {lm ' i de DM
~ (4-car bOXleLlBSQﬂ)S-c&ieGTay 5)--18°Cpfsr siqnincmr—h;mmibqf Ohﬁmfmlﬂy sub-

10 - (4- carliws%yl!mﬂ tmlD h%fﬁ he procedure
- of Ex mﬁg Wﬁ)iﬁgm%ﬁ AP or. 35

11[er¥ 15'15 aoﬁmdrSSNaﬂl uinigdRd wik1y active
_-corrpounds a:tondnh&dnsl:&ded 9[err] 11[er 15(S r drox
@“%& 18‘{ % 3“% rr], 15(S) -

- X i mb1
t?r gya gxfl gﬁ% & ﬁ'ﬁéﬁﬁ“@&,ﬁé " sof eco bm%’ﬁ'& %t%err]«% (S) -

: t_rr hydr oxy . (-Na£8(§) andzevﬁﬁoﬁna'a-to Afya&s & anmgaegmnaunswtddroﬁfcérSF] 11[err], 15

-t h ¥ 13- -tymaingcid 1B;1568) s bls 5T |[ rn (143 g@F 8 aci d;
9[err] 11[ leewlgzylwmwigﬁ%; sz{ GE, ;iaa S % “ynoi ¢ aci.d; 20
-9[9”15 11[ 14- p1 BIarﬂ)QQareQ'éaStéd ol 13 aynoi C
- butyl)-tnphenylphosphom Broflide ko dfford1th ¢1r1¢,wﬁﬂbxy - 3 -oxa -

8 12 - dii'se _He L 3DIGX)-cip$-pmttenl3-ygic -acryaa(ﬁSCW%icilSdomlérﬁmlT[ érri, 15( Ry
trrhydroxy compoundspy 5~ 8,12 - dii'so - cis <5 - prosten - 13 - ynorc acrd

9lerr], 1] %rafllals%@)( S}ﬂlydrgxr,rgydj% 33 2 ynbilhdt; 8,12 -dili so-ci's- 5 -prosten-
13 -yswic 10,1 15(R) Cifihyatrey Ot 4 D yiebs y-dmemhesad*ed or optronl ly convd into
~fhei r .met hy20 -gediet s 9aHe,190$) - trihydromenciged plegem }ﬁ ergymoic acid;

25 EXANPLES%I degap‘%a’% eg dn rrcfgp?g%% (ﬁ‘f Edr 14-chloro-9[err],

11{err]; 15CS%E Qﬁ(ﬁ&d&ﬂl; [err]-lactol -11, 15
bi s- D§5OX- etdmﬂa,(d SH- thh dmd (sflz dnmarcb 5 G>pydstent yl —stnmr:pdmbnyl phosphof? um
brom de (693,191)15(3) cis@t- 3ygoic acid ’ cooled at 15-18C,
was -t r eat ecPOi gL - 86 ’rﬁ’tl?(ﬁ? hzyfif"é;s gﬁ?r f‘?édspé’f"%tg'kr Pr¥8Ft. 30

but oxi de  ( 30Qmdiyl L Bg, Mt s GYEOiHsAFdy merdus&wze-mrpw 13Afyneic  an addltlonal
stirréong for B&dyM nutes, t reactron mxture . is diluted.-with wat® (75 m)

“and wor ked 5o mﬁhmsﬁﬁillqﬂlé(ﬁer"’(‘Y@ﬁ)véhnof‘i‘@r‘r %?Fén?l ﬁPFos’Bho‘R‘P‘Ge with

acid;



di ethyl ether, acidification of the al kaline agqueous phases, and
re-extraction wwth a 1:1 35 m xture of pentane-ether) to afford the
14-chloro-9[err],11[err] ,15(S)-tri hydroxy-8,12-dii so- 35 cis-5,

trans-13-prostadienoic acid 11[err],15(S) - bis - -DIOX - ether (2.7 Qg),
al so naned as 14 - chloro -8,12 - diiso - [err], 11lferr],15(S)- bis - DI OX
- ether. Using the (4 - carboxybutyl) - tri phenyl phosphonr um brom de to
formthe ylid by reaction with potassium tert- but oxi de (Exanple 41) or
wi th net hyl sul phinyl- 40 car bani de (Exanpl e 35),;.the Ce
11, 15-bi s- Dl Gk-et hers and the 11, 15- bi s149P6ket hers of - 40 the 14- chlzﬁ'r"'9' -

Iactols of Exanpl'e 25 are react d taQ afford the, tol ] owm ng |s 11errT;
DIOX or 11[err], 1P br%%fléfdféﬁoﬁf,‘m&ff’?"d 8.3~ %ﬁ?lEaTWy d{"m

dl - conpounds: 14 gpi&h Sﬁonau%é&kﬂlﬁeaj_& o]mu}féén%nea ks I:Héﬂdxie&wes:ers%& - 5,
trans - 13 - proah@dlmmﬁﬁea aci d; 14 - C Ioro - 9[err] 11[err] 15(R) -

tri hydroxy -scrs -5, trans - 13 - acrd 45 14 - Chl@
- 20 -nmethyl = 9[err] r &ﬁ:@ EE ARS: 13 prostadl en
45 14 - chloro - - %e flﬂ? §%‘Ierrli err {G trl hydroxy - cis i
5, trans- .13 - pr[@s(tcaboxﬂndmy)ahﬂtmen&mhwphthbmde,w - et hyl- L

olerr], 11[err] 15, 0 : prosta- 50 L
di enoi ¢ aci g 14 xm_w_?, osph :‘Eﬁmff’[ err] 15( R) B tr| hydid)xy __
- cis- 5, trans (%m%@%ﬁ)-uﬁh@ﬂﬁhﬁph&ﬁmﬁibmﬂ:ﬂe;'- "chlorp: =i~ .5 _

9ferr],11[err], 15(R) - te‘rirhydroxy - 8,12 - diisQ - -Cis ~ Sialsrn_rinps - 13 -

1
pros-. dienoic. a e X;l-r%sf)sfi? lfS ygoui%c:ds, ﬁ%: Engf at ve. cggnpo?nds or dI

9 err], 11[err] 1t 1
prostadr enoi-c aci- d 14 - chI oro -' 20 - met hyl .-9[err] 11[err] . 15( R)' . y
tri hydroxy 158, 12)a,ll:h,15§%) tribygirazy - 5 oxar-gfys S PS’SL tlé.dl--_.. diacid;, BB
1,425,961 - - . 9a,11a,15(S) - trihydroxy - -thla czs-s ymoic.acd . 0 - '16 - T
la,15 S)- roxy - cis.- 2 srostadli cacid; - Lo
met hyl 9lerr], ﬁi’lj f -_ t,,my@ ]m%;‘é, é.r}na@mdcrs - 5, trans-
13 - pr ostadl enor9&1m;:15(8) 14mydmxgl Qko 5~ c&ﬁdarr i 11[err] 15(23
trihydroxy 208, 19ellafi5(R)- T G 301

whi ch are optiondfi{i v JOY T %?“{’e oI B4 11 ’dfm_t_hyl. L
esters and then % iy - d XAhirL 212411 e 5 ne}a %&efe, t”O.-" -
a stirred mixtur e add opkiénall} heﬂﬁu&aef ahwwwmmwyw ' o
3,4,5,6,7 -25pent almrdeethet:ﬁedns 213 - prost enal [err] Iactol 11[err] 15( S)
- bis: 10 THP - -ether. (8.28 g) and )OX -
tri phenyl phosphoni. umb&%=-m w&m@g 1 R 1 )
cool ed at™ 17- 20[ &1]diisotFanathisiobtedal s,oiawmm,ms efs-moxm ﬁré’)&%ﬁw Orafixi de -
(15.68 g) in drym)(tmﬂﬁnyldh)’wh@h@ brela!dt |(€)hs)n¥rxdturw$% (%2 k) exterpally 14, e
hours at r i e PSSy %rked%p -

in the usual Aﬂ@,% 14 b, the eabi l&mrexsdthedwzth
t ri hydroxy-ci s- 5-vﬁfe9$1sexﬂ1-)]aadwﬁkﬁéd3upaﬁhﬁhﬂxﬂz{nﬂi‘ mb mﬁpﬁEhijhedpmde@vﬂQS Q).

Thi s product _ agyilﬁcmomeh@edéalm@a@m@%mg? £F-cavRCHqn Rt Flsol u&g on

of di azonet™ q’g‘F‘&e‘ dlmﬂﬁazgffﬁnél%iﬁ

evaporated to dryctl $s g,o\fmtsiy Q4

whi ch is di ssol ved: |Umnge1&tgneca(-hbi
acid (80 m) for. bxmumyltbmsif@
acetone in %¥acuo 2 Vg‘se‘% gt

acto:
ether, . the conbi m:pwﬁn,us: B)detadiioRt ARSHO Ufl-8dn
sul phate sol ution, dried [err] and evaporat ed” |n vacuo to dryness

crude dl-:9ferr], ml[CéMO] 9355 (S)-ttrtl S,t@p% 13 -rprosta :
ynoi ¢ aci d thyI14e' 1_ A d@[’ydbﬁ;“adgf g3
’ ’ g O e

g/ g) colum and subggguen “&Fu e} iexane- et hyl acet ate
(65:35) gives purn-ddhloﬂxﬁ-zm-d;edmdr%,lﬂceﬁ(]t) trﬂmlryzty-e-sst-e.‘r, irans - 135 frdsta22 g,

74.5-75.5 jengic t d (0.6 thanol (76
S vater (g ) s )d‘f“f::gja; G e Dbl ?@%C’Wgwéesrdgﬁm“-””e et

xture IS- N

room tenperature, 14t11%row i ﬁ&hﬂr-%efk SORYj LAhgirky 0rRges) uaosphagewsol ution

to pH 6. 4-6.8 and afdieadic aciioval . of -nethanol - i n vacuo,. .t he reactlon

mxture is dil ute‘d\%%’WW&N%&B@GGE"WMH&%CF@ cis -3 trpns) - |‘8
extraction vmth a n eltih al 4 1 uratgd
B Jﬁ ;ﬁ% d;'aﬂlymgs) O aconf €415 2ol £ gL Ur ats .

anmmoni um suﬁ phate n ferr rénoval of : -

solvent - = 14 - chioro - 20 - methyl - 9p,lla,15(R) trlhydroxy 812 dhlso as-S trans -
: ' 13 prostadxenoxc acid; ,



I n vacuo, pure dl-9[err],11[err],15(S)-tri hydroxy-cis-5-prosten-13-ynoic
acid (0.52 g, mp. 80-82[err]). 35

EXAVPLE 43. — 35 Using an excess of
Jthe ylid derived from (4-carboxybut yl)~t£i<phenyl phosphoni um br oni de by

- reaction with freshly sublined potassium tert-butoxide or with nethyl

- sul phi nyl car bani de, the 11[err] 15-bis (11, 15-THP and 11, 15-DI OX) of
14-chl oro-1l actol s of “Exanpl e 25 and ‘before, are reacted to give the

following 11[err], 15-THP or 11[err], 15- 40 DIOX- ci s- 5- prost en- 13-ynoi ¢
aci ds,- 25315 wel | as the optrcal ly qq}_ggs@ conpounds or dl - 40 m>2t5ure

- 9[ erxlittferTiE5¢S -ern uruxy(,s- ~PrOSTeNn- 13-ynol ¢t aci o,

9lerr], 11[é‘?rE; %H%P@Ps@—%ﬁ’"ﬂ’st%ﬁ'l@“?n&fc i

20- nmet hyI 1’5435)1 §(shY dipd¥zCl 125 BisFSLig0s, #ars-ynoi ¢ acid; 45
20- net hyl - eU &&Eﬁ{di;éaﬁ (R -t(r?h%l?oxy ci s-5-prosten-13-ynoi c acid;

16- meshyl - ernera omibfn@vrd}ethkﬁn@)ormcﬂwmmem ﬁmsxqsﬂrﬂma@mnor c 8cid;

. 16- mthyl - Q‘F@Frl‘ 11[err],; 15(R) - tr.i hydroxy-ci s- 5-prosten- 13-ynoi ¢ aci d;
Olerr],11[err], 15 (S)- trrhydro>qyx,§w}1L25d2|so ci's-5-prosten-13-ynoi c acrd
~9[err], 11[errhndkﬁbﬂkgd;rm:dwﬂreﬁx;b-ﬁstﬁ&ddmmm -of idt15ehpresd BaEs(8B- ynoi ¢ acid; 50

20--met hyI -131 nor trans - 13- prost enal .y - lactol 11a,15(S) - bis- 10
+(S) - t10 hyd gm %3%%;}%3 Ehmllm bromrde _ )
_20 met-hyl - 1r5 dfoqagy ||so Cl'S- 5 prosten 13 ynoi c

- acid; 16- met h cﬁﬁrr Q;E;sg@. 14 hours at room: tempera d ; he id;lzléa;d
S) -trj hydrms@taiﬁodrmlé@n jw H9as11a, - '
- 16- rreltshyl "‘%% %E ﬁ%ﬁ 9@,‘1‘3 ene- 13 -ynoi c
aci d; Wwhic 0P cuawmﬁfdt ed I n their
: met hyI est &re&nﬂad:eﬁﬁ ester (2. g) el ifuaecbne (115 ml) and heated with. .
MPLEOAY, aqltéglrsn!gallc a{?lér(ii- m cferr 'tﬂb%/ byl 1tri phe yphos%onr um
___bro e in.th e b peme i géﬁ,;ﬁ,ﬁ %Ls ethers of the
- fol | owi ng G@Lﬁﬂﬂ 4 (N2,SO;P and evaporated in- vacuo to dryness to give crude d-- . - 1,425,961

26 9[err] Q&,imﬂS)L&(@dmyr iy d15G: 6X3-gmeic. Eﬂqpmcrkstleam](:sﬁ;zhor C aci d and

t Ry - 2 gliqay Ig_ _subsequent elution 'with
o IR (R -, ﬂsgfvé‘?l @m‘% Pan‘iﬁl m?ﬁ'svl eitg"(R)- ep| mer ;

- (S)-tTi hyd

' 9[err] 11] érr i 6 ~(8:60292in OmeékRimel i (76 Qi iwated (P il B tiss N - 13-ynoi c

acid and i h&teﬂﬁrﬂ)pota&mm_hydroxlde (Oep) foe 2. hours atroomtempu‘amrc, then with :

..6 Usr [[ eq &g :tl’ﬁ-gr_ ?"(ﬁlmbrq;mdern
i hydr oxymg,m;, .aﬂlgﬂa qm,,ap ﬂmrdﬁ NS0, aﬁaﬂd'emdyﬂ oisoilﬁ)m epi ner;

" 20- et hyl - earcu ,pﬂ;i[@w,}laﬂs(ﬁ)mhydwkwdfbm@%w eﬁ%(giﬁo&o‘m’en 13- ynor c

- acid 'and i# . . epimer; 10 -

9[err] 11[err] 15(8) trlhydroxy 3-thia- 8, 12 d||so CIS 5- prosten 13 ynorc

acid gnd its 15( R) - - epi ner; UsrngAMPLE 43

(4- car boxybut U&ngsarBexassyéf theryhp

' RWM procedure of
~ the. Exanpl é Y}I/E’&C‘m t{‘a’flm ,}Ziﬁi{% tb@‘%ﬁ 14 &z y-cis-2, -
40 @,

ci's-5- pros Ie 15-THP or 11aj15- €pi rrer
9 errdo, 11[ 510 -afli Iﬂle&iptxﬁllﬁ adive compounds or dl-
-.Ci's-5- prosmmluren 13 ynor c acr d “and its.15 (R)- epinmer. Using

(4-car boxbgt i a1§ Q%I 21 EPBRSJ.%',%Q%J‘O”' um brom de-in the procedure of
- 20 the ﬁm? dtxy-5 5-prosten-13-ynoic acid;
.20 9] er r], m.ﬁzemyl 9,a,115‘£,SX$)-trih xwy—ﬂprtmmiszynolc@mgf 5 pr ost adr .en- 13- y‘gor c acid
and i45s 15 }m@ﬂr%ma,ls (R)-tnhydroxy—czs—S-prosten -13-ynoic acid; -

9lerr], 11[ ¢ g et !l%(ﬁ- "J] %‘ﬂ% 13' i‘ﬂ’rostadr en- 13- ynor c acid and:
its 15( R) - Sph el ?g S) ‘_1; ? n.ikyﬂay i phenyl phosphoni um brom de
in the pr O@ﬁ,dw;H(R))f-t 832-4 1s-\5e:mste®513-yn01ca ,err] 11[err] 15(Sy

t ri hy¥r oxy 28msthg R) --epi mer;

25 9lerr], E3mep lagl )'. ) fs‘i%g gf@f e§q3_ ﬁldprosten 2, 13- di ynoi ¢
acid and ij§smeth % ' "d',12 ﬁb&ﬁosts-am@ WhdsSadi;e opt i onal |y :

deetherrfred or are o trona |y converted into their m?th I ters and.then
deet her i fi g@mh 3 optlona y deethenﬁed or optlonally converted in thelr meth e&ﬁ\ E 45;

- EXAMPLE 44 '
Usmg 8- (carboxymethoxy)ethyl]tnphenylphosphomum ‘bromide in dle pro-
‘cedure of E.xample 43 gives lla,15-b1s ethers of the. followmg compounds: - . .



A stirred solution of 14-chloro-9[err],11[err],15(S)-tri hydroxy-cis-5,
trans-13-prosta- dienoic acid 11[err], 15(S)-bis-THP-ether (1.4 g) in
acetone (28 nl), cooled at 18[err], is treated with Jones reagent [2.8 rrt

prepared by addi. ng conncentrated sul phuric acid (61 m) to chromc _ _
anhydride (70 g) in water (500 m)]. The nixture is stirred at 35 L=
10[err] to - 12C for an additional 20 m nutes, diluted with benzene (80 -
m ), washed 35 with saturated amoni um sul phate solutidon until the

washi ngs are neutral, dried (NaSO4) and then evaporat ed to dryness to to

/\‘

yiel d, as amnegoil, _14_- chloro- Ila, 15(S) 1dbdwedr oxy- 9- oxo-ci s-5, - 26
trans- 13-prostadrenot ¢ acrad  IL, Io-bf 5- THP- et ner [[EFF]]—-TSA [err] -\./ _
whi ch is then de Gtuhles1s €3)erihydroxyd-ctaeives- phstdn- 1Byhdi¢ & higs 1R ?{ S
aci d. 0—methyl-9a,11a,15 (S)-tnhydroxy 3-oxa-czs-5-prosnen-l -ynmc acid and 1ts 15( )-

40 EXANPLE 46. m ~trihyd; raxy—3-oxa-8 lz-duso-czs-S -prosten- 13- aad and its 15 R)- -

9ferr], 11[ esr], 15(S;put.grrr hydroxy- C|s----prosten 13- yn0|c acid 11, 15-bi s- THP-

ether in the procedure of Exarrpl e 45 gives 1llerr]a,15 droxy 9 3.}
0x0- prost - ¢i s-5- den/g\fi #ﬁg ?é?gyl'ﬁ’) ”b‘i“Q’W’LP ﬁ’l“ﬁ’&’l‘“h%”@’)f’ﬂ”m e 6lerrl
[err] 45

is treated with @;11N15(S) umyaﬁxﬁqmms -posddni 13-yaeie dcu( ﬁﬂ(itsnlsIR)aepuﬁ:’s err]. to-
37C for 6 hourszo-!lh@lvi-%dlﬂbﬁr(s)-@hmy'?*d\m -8 Bryngig agd and e 1 &)eous

Phase is foheat cqp iR Al #1078 5B G0 08 SADIE IR 0TSO

at ed-’ammoni un -sul:phat-e sol-uti.on.unti I the

washi ngs ar e .neut raUsmgj|(4-mbo{szuu:¢]zs-3aﬂldl)mphqnylpm¢ahlmbdam}dcesslwl procedums 10.  The' _
silLi ca v/ g) coI um -
“of® [er(i]) o

resi due 50 0(?1 43 eEEsor hed
[the acid v&;shed%" 1P o } IR Y o AP P

with 2,2 litres op1vYsHluihydrais, n?-aﬁs&-elh.n,g dtps-pr&dmsmcolddamﬂa bigs -
filt rat i on, washi ngl.unb-eﬂxmtrhere ar.e no-of, .- r_ons i-n=-t-he:ef- uat e’ and
activati onez%t 12 Ysiag [(F-cagbpatybyut- V@é‘éﬁ?ﬂl]‘%ﬁhﬂt bamdetnt% ‘f
cycl ohexan

cycl ohexane- et hy b, AGaS @ Aty rris-b,CEis- Spros
vacuos =t he - oi |~ 94,1 415(R) ik joxptrimg @) discsprostaties-134ymi
ta ﬁled [1:; 14- dehydr % Lu?gr(r -carbmgy(-)buté y:%)l)tn;lhe y{pLosp _6%1§m-'- :_
27 15(§) -epi mer. 1n. H’II S. procedure gi ves the oi c '

(1 kb)

,'_dlen-lsryeémm an@fts Iskrmyq;nha,ent sin’

erér,J6 (tgethrgggmé fUS| ng

5c- 11f&r 1] ,25( R) mnhymsomyamweos-tmz,mmme aicid 8ud "_'Stsk)muuu | __'2_5.2. L

[ 13, 14- dehydr o- 1%&%& reilydroye s 2-diisoecis 3 Progten-2 13- A i )‘W‘ERAMﬁEE‘ 47
Starting.from. the ‘espondi ng 9711-15-t.ri.hydroxy-prostanoic. acid.

11, 15-bi s DI OX- et heAn @ese [doRpstaliedre eﬁmhdngud&mmﬁehw aftSdptibmlly. ccfmrndaucon W|th
Jones reagent, ° their methyl esmanmd:mm deet-herification g| ve the -~ . .
fol | owi ng (38pt|cally active or dl-co f’Eﬁ 14 - chloro '-.11[err], 15(33)

thi s -compound. (1.4 g) in acetone (200 n1)" N

-

et hy fre RE@R e 8%t ures. The el uat es from 150-50 - - . 20 R
icGscidraod tets(REgpimer. 55 ynoi. c‘-*’t‘-

- di hydroxy “29: 0X0 2 S solifiont §f¥Schior na,isr(@*ﬁ&ﬁphr&wss ¥ehi3 phdms ChIOro =

- 11] err], 15( R): dwﬁhﬂaedrnx,yS(S)-&s-’HMer (1:4_5) x;:a*&;ont: (zsnﬁl),-codlalat —}:ilsasi adi enoi-c

phumgaq OXO e

aci d; .14 - chl or geawed]@ith. Jarest foagent -[2.8 1 SOy
Wnzene (s ml), washed 535

- b, - el fehydnde( ). int g
e e A ST

trans- 13 - pr 0S {(Na,SOj)esdi dhend&vapbratelidto- dr;niaisohaaaeuolﬁymldm__”_bd, 14&11!{nerr] 15(S)"_"

- di hydroxy 9 - 1bwd4(S)-dhydrogydroxo-cisch, m@?ﬁ?%@mc 1”51‘1 E‘E‘W c acid;
15 ~chl é'rlc?=--% (CHEH H?f‘:h ’s‘%’[ - o g{ﬁs‘oxo .-403
-oxa - cr - 5X%rans- 15 13 prostadl enorc acrd 14 - chI oro ..
-11Jerr], 15(S) - di hydroxy -20. - et g __-AMPQE46oxo ---_cr_s.- 5, trans. - .13
pros- t adi enoi ¢ amHsm the . M’bi('.. hys PROSE 3-ynoig 454

- 9 - oxo-cCis-5, eth ‘;n% blsr_-:-m._, _'5-82*6 “(euck).t ad
chloro - 1@s-. rretelft smu;f}fﬁf&rtﬁ ohtpoiiat (1.4 ﬁ ¥

cis - 5 trans -a o:pliostda(dvtlambrac33é¢¢ﬁ7‘°cia¢6-hcwlss____._._ :
-di hydroxy - 9 - emw'w, Hm‘“s ‘repegedly. °¥;5°"°dtvl" '-"-"-"_ i el
aci d; 25 éﬁlua O 0 S hP Losporind v ymmmﬁm

: .
- 8,12 - dlsoso - El )Isa rbed on an: vﬁaﬂl&ﬁsthcal%g dﬁhﬂﬁt[ﬁdkmkﬂdmﬁa@el 14 ~0

'.F.b%ﬁ;%_ - et hyI
' I'c ackd; 14 -

¥d§eﬁi§ __20@91113 mmted wﬁh‘DZN- dl |4§o -

chl orio - ll[err] ;sl;ﬁ chedogialt 0fSi0; ( DKg)-withe2 2 ljtres of B‘-chxwﬂef t3ring for o -*8_,-:;1'2

- diilso- cis - 52 owed ﬁl“??’b%%t;ﬁéﬁﬂ%f m}? gl éﬁ $EMC  ethyl
ys), . Elute e-ethyl :
- 11ferr], 15 (R aﬁéﬁmn‘%ﬂa"&ﬁ gs‘ﬁso Al ohekBne-etly give, after - -
" removal-of the solverits in vacuo, thevoil T1a;15 (S)-dihydrexy—9-oxo—as— S-prosten-13- .- 55

" ynoic ac1d [13 14-dehydro—PGE2] (075 )5 [a]D__..— 15.1°: (ethamvl) Usmg the



30 trans - 13 - prostadi enoic acid;
30 14 - chloro - 11[err],15(R) - dihydroxy - 9 - oxo - 8,12 - diiso - cis -
5, trans - 13 - pros- tadienoic acid;, 14 - chloro - 1iferr].15(R) -

dihydroxy - 20 - methyl - 9 - oxo -8 iZ%7diiso - cis - 5, trans- 13

- prostadi enoi c acid; 35 14 - chloro

-11[err], 15(R) - di hydr oxy- 20- net hyl - 9- oxo- .3 - oxa- 8,12- diiso- . 35 cis -

5, trans - 13 - prostadi enoic acid; 14 - chloro - 11{err], 15(S) -di hydroxy
-~ - 9- oxo 3 - oxa- cis -5, .trans - 13 prosta-.-.- di enoi c acid; 14 -chl oro-
. 11[err]7 15(R) -di hydroxy - 9 - 01(,4259613 -_oxa - CIS - 5, trans 2B - prosta-
40 N A diemnoir T act o]

P 0., 5
40 14 - ChiS(QR))cplm:ﬁ_'llfle‘iﬂF leesg\“’n YIS(@ : 9 °—'moxa 8,12 - diis-
cis - 5, tPfaﬁ‘FS‘B‘JYB"‘C“tS‘r % ’epé%%g&# =i g ll[err] 15(R) -
di hydroxy - 9 - oxo. - 3 - oxa ExX3MMEadiiso - cis - 5, trans- 13 - '

pr ost.adi enoi Csuaihg froM5the correspobdife 951 ;&@WWW . éltgxla-m s- 5 prosten-

13- ynQj*c aDi@X-ether or THP-ether or their m 1 esters, 0’“ 1o; 3 .15
(o L ar Bloped b s rstacon g B foning (ppsiely e r o
11[err], 15¢) afV LX) 2dbydosgi- s--&@rasigm-a 3-1 Hmos:ach@pldaad
-16- et hyI 4L} enlord - mE(Ig)dldﬂryﬁpxny--@xmxesc 34y~ g |c aci d; .
-11[err] 15("6})01!&!#13/1@ methyl-- ded3(8) pdiydrexy 52 5938y rtlm'fé vn | c_aci djp 50

11[ efP], 15 1B ARY L aflydeosf= 8= %a-cELS;tﬁnsprlﬁsbm-IB ynoi ¢ aci d;
50 16-net héﬁs gﬁﬁ%}%ﬁ%%gﬁ(hzdrox -9-0x0-ci s-5- prostg%ﬂS ynoi'c aci d;

- d1ferr], 15 dﬂhr&]ymxmetm rtm,lﬁﬁ)--ngMT% xogrHs¥eN 3 d” acid;
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.16- met hyI 14’L|;gﬂ ﬁm@)- gadiyanp~9nedwb—58-amau€1 5 1mmsyd3t+ 89513 ynoi ¢ -aci d;

55 11 emdl}n,oﬂ:@él& i hydr oxy-9- 0xQ- 3-0xa- CI.S_ 0 ela,-O;S'-ynm c -acid;
'55-1_-err]_1 5o ) igilpR) dé?’d"gx‘yoé é“‘%%ﬁdgp - s -prilgten 13-yRei ¢ aci d:
16- meéPhyl - 32( lgif ﬁg‘ﬂg)emg hYg[158y-19ansS, 4. 208l | S Cdibo Seipr S5t en- 13- ynoi ¢

~aci.d,; .. _trans - 13 - prostadienoic acid;

11[err], 15(16};@rhyéllad>€98)2{ﬁlh7ét°ﬁw99°xﬁxéxlé E"E"df’f s?r"(‘?f”s ]g [gfog'sten 13-ynoi ¢
ac1d 11[e S) - Q%333 - l,godgizsomsﬁS 9y ost'@h- 13-ynoi ¢
o6l g LI Snfado o S 5- |
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_ 12__d|50]so cild QL = E8Y)
et e Tl aT e o o st g e B
. me i | r ox 0X0- i = PrOost en- noi c
aci d; - ¢ 294 - chiloro - 11.;,%5(;{) y 20 'mﬂ"yl'g oo - BI2- ﬁmﬁZ 5 -y
' trans - 13 - prostadienoic acld ‘35

2[erry, ' -~ 11a,15(R) - dih 20 - methyl - 9 - oxo = 3 - oxa - 8,12 - duso |
11[ er’ rs] 15(132) sa‘o? sOX ( Mﬁ?&m@ 0XO- 8 12 dii so-cis; 5 rosten-13-ynoi c
“aci d; 11[er1|4]-cmsm 11a,15(S) dihydroxy - 9.- oxo - 3 - oxa - cis ~ 5, frans - J?'osm

“(R) - di hydr ]&ﬁgl SQ; C|§-§§apr&st§%3-mnwm 4
11[ er 44 15(‘?2)}3 E‘%S%ZO‘%}% b }(I)oxo 3-0xa=8,12-diiso-cis- 5 pr@sten 13-y
noi c aC|d .14 - chioro - lla,IS(S) dihydroxy - 9 . o%0 - 3 - oxd < 812 diiso - ¢is - 5, frans-

16- et hyl - 11[é3from(6F§)l(R4§idﬂ¥ld&oxy 9- ox S%a @1212&94 |§p_5:|,,§,-,,5-prosten 13-yn

. 0ic acid: -'°m°f° 11

- 16- megshyl ]ﬁ[, g mﬁnyLaxysw quaea:;de d| I so- ci s-5- prﬁsten 13-y
noi ¢ aci d; lla, .94zﬂo-czA5$@mt-13anmefmd o

~dl -14-chl orld C%mﬁf%gi_ Cisab,: trans 13 prostadl €enoi ¢
aC|dIIa1 ( %hﬁjz md@ M) is treated with acetic
- anhydgi de ( a’ 5( Qo-meh:ﬂnqaﬁba ohid~€is-5-PX teflsaygmhm,s the mxtui®-is
pour e 28 uHanS(Rll@hhydroxy-S‘ oHO1C{S13 j and extracted repeatedly
with et her 1(}@» ( %"W}‘&gﬁ'w‘s’ - '3}?13%393&95 are washed wi:th 2N

citric aci 6ol 1%1 il dR4lcieppreRted 1B ybik péidgt € sol ut i on unt’i |
t he shi NOS e, 89 (S Ja rbxy 9rox6|-B4oﬂdcu[-Eprb dﬂdnwporat ed to- dryness i vacuo to

af ford dl - 114¢,¢ftlso)-|dm f9|=qx0- $.12-dijsp-is 1 t.rans- 13- pr os-
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eluted wth cycl ohexene-ethyl 20 acetate m xtures.
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The eluates from 150/50 cycl ohexane-ethyl acetate give, after renoval of
the solvents in vacuo, the oil
dl -14-chloro-9[err], 117 err], 15(S)-tri hydroxy-cis-5, trans-13-pros-

tadienoic acid 9-acetate. 25 . Starting fromithe correspondr ng
9,11 err],15-tri hydroxy-11[err], 15-bi s-ethers, treatnent 25. in pyridine
with a convenient anhydride or with a conveni ent chlorlde of a carboxyllc
acid, followed by deetherification, gives the follow ng:”

14-chloro-9[err], 11[err], 15(S)- trlhydroxy cis-5, trans-13- prostadlen0|c
acid 9_propi@&ate 14- chl or o. --9[err] ﬁtﬁpﬁr] 15(S) - trlhydroxy- CISzr 5,
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err er 6Shetliyt- fosy-B oyoF - i iy tsaCIB sGetate;
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1,425,961 12 The -conbi né )
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t enpera- 10 Wg;ﬁ ;xigél P kadles
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To a solution of 9[err],11[err],15(S)- trihydroxy-cis-5-prosten-13 ynoic
acid 11[err],15(S)- bis-DIOX-ether in pyridine (2.75 m) and net hyl ene

chloride (27 m) are added n-octanol (0.9 g) and
N-N—eyetohexytcarbodrTmde (0.5 ) @AkieE 2[err] hours, the 20
reaction mxture is filtered, concentrated in vacuo to snall vol ume and
then adsorbed 20.on a S|I|ca col um. Subsequent elution wth

cycl ohexane- et hyl acet at e--pyri di ne (800:200:5) affords pure

9[err], 11[err], 15(S)-tri hydroxy-ci s- 5 prosten 13-.ynoi c acid octyl ester

11[err] 15S- bi s- DI OX- et her (0.96 sol utii on of this. conmpound,g .n acetone
(50 i )29 after addition of Q1 oxete—aeta—40—m ) ,.

war med for 12 -F kil o?g‘émé’rﬁyer/i‘s‘&ﬂiedrw&ﬁawhaﬁd ampmoeniupnslphate sol®5 vacuo and
extracti on i wglide washingnae npittal) deied) sBrmsHO SRS T extracts are
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Yol | oyed bydﬂﬁ&%{%ﬂrﬁ welBls, of the présies-d8-ymir, acidfaee prapaed- bi s- DI OX- et her d -

- THP- et her and- the 11, 15-free al the 35 followi ng esters:
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2,2,2-tri chQi fakth en&5ﬁ18ide (27rmlh scbragiled - cis - 5
-prosten - 1g-oetanh@pe @cmd NN gpivhéxgleireodiimidé éP ' LI O - thhhydroxy
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; :hgqullss ﬁ%é;‘; 11 1f§1s-D%WmW ﬁqﬁ%‘ égster %{@m trsbhydroxy

-~ 9lerr], 11[e %fs - trlhydroxy < CiS. - 5 - prosten - 13 yn0|c aC|d n -
~octyl ester 9a,1ﬁ!1‘5 ﬁfmxcra]mdla chl - ¢cis -5 -
prosten - 13allay 6§)c- dt‘?xh fr‘" E 513 - ynolc 4ch lestJrG met hy!

dn-
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2,2,2- trich0or a’lée!% Tﬁ'ydr?,’ﬁilcﬁ'r’o P@T’?’fnﬁ% ﬂTerad] - trihydroxy
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n- o 16- :ﬁetliybx%lleéf(éb uihwd@mwvig{’reﬁt@]- lfI[yE'?“?’}c‘ - tri hydroxy
- cis' 5, esvery] c&sd 5 NoroflGCYb - eﬁg,@,[c,dnzl_éldecylchl oro -
'9[err]5511[er]t6] é) ks f"’rﬁ% mcya tratns - 13°- prost adi enobx acid
n- : 16 ma@degagila,esaser- tnhydroxy cis - 5 prosten 13- ynoic acid n - octa-
: ' decyl es
10 16 - ﬁiyﬂ:yl-%,lla,lS(S) tnhydroxy cis-5- prosten 13- yn01cac1dn huyl |
' esner,g .
60 16- mcthyl-9a,lla,15(8) seibydroxy - cis - § - prosten 13 ynmcacxdn i 60
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14- chloro - 9[err],11[err],15(S) - trihydroxy-cis-5, trans- 13 -

pr ost adi enoi ¢ acid n- octadecyl ester; 14 - chloro - 20 -nethyl -
9lerr],11[err],15(S) - . trihydroxy- cis- 5, trans - 13 - prosta-

dienoic acid - 2,2,2 - trichloroethyl ester; 15 - —t4—=chtoro—26
met hyl -9[err], 11[err],15(S) -trihydroxy-cis -5,trans- =~ 13 - prost a-

15 dienoic acid n - hexyl ester; 14 - chloro - 20- nethyl - _
9lerr],11[err],15(S): -tri hydroxy-cis-5, trans - 13 -prosta- dienoic acid n
-octyl ester; 14 chloro - 20 - nethyl - 9[err], 11{err] 15(9S) - trlhydroxy
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trans- 13 - prosta— {'55( 113—

- 9err], 11[ err] 1450 20r- it omra,ls's; et O35 75, b ;P gakg: enoi c
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Olerr], 11] err] %g(@):tgll- 9# ltsscdl 15(8) o 8—-1 |dllso - cls -5, trans - 13 N
- ’ methy; Ie ] 2 . ol oL
pr ost a- 5 o acid b octale a]es tnh._ ydroxy iso 5 - c:s prosuen 13 ynolc._ S
55. 16 - methyl - 9ﬁ,lla,15(S) mhydroxy 8 12 duso 5 c:s prostm 13 ynmc' - 88 -

':-13 ynmc _

:.‘-“,ladél&j g;xlyd@xy s -5, trm353t-|proslh-| or oetsyl - - ..

diisg. - 5 - clS~ ‘prosten 20 13 o

60 ; acxdn octyl ester; - : 60 AR

’ ’ ( )



dienoic acid n -octyl ester; 14 - chloro - 9[err],11[err],15(S) -
trihydroxy- .8,12 - diiso - cis - 5, trans - 13 - prosta- dienoic acid n -
decyl ester; 14 - chloro - 9[err], 11[err] 15(S) - trihydroxy - 8,12 - diiso

- Cl S~ 5—+Fahs +§——prosta- 10 .~ -+~ dienoic acid n - octadecyl
ester; 14 - chloro -20 - nethyl -. 9[err] 11[-err],15(S) - trihydroxy - 8,12
-'diiso - cis - 5, trans- 13- prostadrenorc acid 2,2 2 - trichloroethyl -
ester; 14 - chloro -:20 nethyl - 9ferr],11[err], 15(S) - trihydroxy - 8,12

_ diiso - cis - 5, trans- * 13 - prostadr enoic acid n - hexyl
ester; 15 - 14 - chloro - 20 1488861yl - O[err],1ljerr], 15(S) 3
trihyd 12— gtso———rts—"5 1T aNs" 15 13 - Pl dienoic acid n
- oct eShgL chidid - 9f3;:lhh,lﬁ(5) ﬂﬂﬂdmerre%Wd“WQ[ser‘T’]”ﬁ[err? %g(S) -

trihydroxy - 8i amda# ydm zatn Siiso 1 3is~ spemst-asli- epmuac acid n -
decyl esten4 - - 9[err] 11[errL S) - tgihydroxy
- 8,12 - digyi s m.o _cg 11a, s)t.rufm»aroxy &m 2@!180-0'5' adi enor c acid n

- octqadecyl eateﬁfca octrprwtcso - - X 131 gdstal , 15 (S) -
tri hydf oxy 14 -Ghlbw ; -9R3Illrréwb(s)' S’E#TEE" C'fB%L%%stadl enic acid-2,2,2 -

trichl oroet rlyld‘ 't’éf ua )‘&u,@ag,xy 362 - disblyds -5, Sfmerrip -IPEPBr 1 |, 1 S) -
trihygyoxy md oStad S, trans - }2"} r ? cacidn -
- hexyl " est ergs 2diloro <20 - ﬁethyleﬁﬁ,bheﬁ( 5%’ r%'} TLi err], 15(S).

trihydroxy - a;r@smdxmotcs EE‘ %‘q’éﬁy@ﬂ,ﬁ 8,13 dixs25c19r-dsttmh-en0| c aci d n -
. octyl ester oro < i ac:d ’ err. ll[err],515"(m) - t{d hydroxy

- - 8,12 - d|i4soclﬂ’°£i520'- th;ill’&ﬁ,ilrt,lSﬂ.S)— qnhxslsqxadré o s g4q °n ~decyl”’ ester 14
"~ * chidto - 16 1B- mas énoxca@{re'r ’er MS)HZ tcmgoyd{soﬁymasm - diiso -
cis -5, tr tﬂs-chl°1<8 Yld" renoi.c aci d.n:--octadecyl ester.

30 EXAMPLE 5 P’Egd °iscypqu gr(rsp-f ribydroxy - 8,12 - diiso - is - 5, -trans-

9l err 11[err]13 ladbichgwﬂewgadwm pr ost 1 n d gzctyl ester
C1iferr[, 15(8)- &hlo&-Dl6G)Mh-eqﬂ 156? drr'i" g’?% §,s¥c%§0f3eg$gt -20[err},
treated with J J%?ﬁ? yr;m);zudﬁsoms-sx#rmed?'-at -20. to -

- 10C for 15 Mng cid h@x’ BStedWth benzene and - he i thya
saturgied agh Mnmtlnm&@teoﬂsuh,m(ﬁbnmvﬁf?v 8,12 - d“s%S“‘he dr| eé [err]
~and evapor at edptbmddn 515*1*;%‘3'1 r(ﬂlﬁhsilgal[;,,ers,]rmﬂsfa(m)

di hydroxy- 9-11)7(6'1‘{5? e #@Ptm c’acl d n- octyl ester: ég 15S-hi s
‘DI OX-ether (. 16 mlwucam(rsf) hﬂw@verﬁﬂéuﬁ@rﬁ’a%é’%‘n 0. 1N jgqueous
oxal i ggaci d (1 ieficidlddid n - ocradepdestred (for . 6 hours.at 33-38;. after renoval
. df -acetone in- vacuo the” aqueous ﬁ 2. 40 |s extract ed W|th et her. The

“conbi ned organi,c.J; f, gglqs,hg ﬂnh}drdxhezs “dried
[err] and ewapona é%:&ig"&?oim(m;tmmw @é% %eﬁj bed on a

silica gel q&{eufmgeamd 2§Imlb eBle\mwwe mgx &em(ui% 2) X0
af f or dis af t aiutpdert /iSRS d{-yﬂesyﬁcdd&a 0 afford ity 11a,15(S)-
11[err], 15( §F" >§‘g egmg. mSacpr otrnests-1jn o158 bipPIOX-ethehci g - oct yl

'y S
ester. 4 (1) i

45 Starting (f rahmsdhh:en @brﬂue E&:ﬁ%’r;oagmg‘fxw"om, ﬂ'fe:gueos,s pl),m 40
(et hy#0 et hyW rped I3 T x 7orélm ot arenmhedyll the (wagieng n dodecyl )

of the 11, 15&% ) @ ?%ﬁ
descri bed i fyy [}ph&&olﬁﬁn amld:hﬁe_tl wi é’g“h‘:{g‘
Iy-

oroethyl

.correspondi rlgmvstefr!be(si’mw vacyps il hexyl45 _

n-oct'y#s n- REROCTRRIET - corpblRSe cadry (micth Ehmmaar@loreﬂﬂd'l PF‘F‘Yét hers, whi ch
can be option ‘%@ @daédyT) @f the 1, 15-b1s-DI(51§ anch EHP §] m derivati ves:
14-chl oro- 1 m; 5 °§‘d °‘1’"t‘;r TnQsebsgdi €Nnoi ¢ aci d;

14-chl 11t3:emr] ag mr%g; d&ﬂ!@pﬁed Qf di epdic
chl or o- sefadi e
acid; % - ¢ )IQB‘% 11[err] 15(8) - d| droxy -9 - oxo -

FOSYR cﬁrtirﬁ?ﬁﬁm mydmyﬁoiyigngiumsngﬂ‘ﬂ?ﬁ i X0 - ci s - 5
Etrlfgfr]-ﬁig(é)w;m;?mwc it M hégorﬁa% 5,-tﬂ;et13élrpw- tad| eno'l c
acid; 60 = 1-ghros ’By"c‘?' 1800 -4 Yar__--g-ll[err] L 150 1digigdr oxy 9 -0x0
ilfefri 152 g)améaqu;gsymy%x nm(smnuymn 13,on9|.§ mdxs pigser r |- 6‘15

(R) - di r'F§"drox>1f"9“§l 1?:15’“31 pﬁb‘ﬁ#@r‘t) 1&’@%&’?09 aci d; | _

11e,15(S -dlhydroxy-9-oxo-czs-5 prosten-lS-ynoxc acid;
llz,ISER))-dxhydmxy-9-oxo—as-5-prosten-13-ynoxc acid;



32 1,425,961 11[err]-15
(S) - di hydr oxy- 20- et hyl - 9- oxo- ci s- 5- prost en- 13-ynoi ¢ aci d;
11[err], 15(R) -di hydr oxy- 20- et hyl - 9- oxo- ci s- 5- prosten 13- yn0| c acid;

16-met hyl -11[err], 15 (R) - di hydroxy- 9-0X0- Cf 5= 5= prosten—13-ynete—aei-e;
tadi enoic acid; 14,-chloro-11[err], 15(R)-di hydroxy-9-oxo0-8,12- diiso -cis-
5,trans-13- pros- tadienoic acid; 14 - chloro -16- methyl - 11[err], 15(S)
- dihydroxy -9 - oxo -8,12 - cis-5, trans, 13- 10 - dllso -

prost adi enoi ¢ aci d; 10
14 - chloro 53'5 met hyl - 11f[err], 15( R)425961 di hydroxy 9-oxo- 8,12
-diiso, - cis - trans- T3 -_ beLolUIcuur\, retehid4~chlora.= 11[err] Ls\(ﬁ)
- di hydr.oxy- 9- oxo §g1 )]d1h ll-Q-oxgrrﬂséepmsw-sl.?:-&;oxctacﬂns - .13

pr ost adi enoi ¢ aci iy 11a,y15 ; jg‘ ;’::g_l m_li_ (R di hydr oxy - 9- 0X0- -

20[ err] -hono. -8, Ibanethyl-u

prost adi enoi & aci H;~ chipfoe lrlf,lil(S'Q-S)ﬁhYdﬁihyﬂf-@w-ﬁt z5 "czs % n-QJ,sz) pm. s
ci s-5-prosten-13- ¥ o ’5‘

(R) - di hydr oxy- 9- oxo e : r8sP’é17811§ M-@tsaémm 13 - pros-. “b-zf '
11[err], 15(8 -di hlﬁdrebhwp-% rmﬂ;buanQis:(sp &h,lgo LbSonC‘s‘srz5¢Rr95&,SQ 1133 ynor [

ans 13-

aci d; 20 11[ gr djisot pr W‘ Alieng hc)tﬂr ox - 20- et _

12- d| | SO-Ci S 5- prlgs'. jl?: lenmdﬂ g (R) dlhydme 9 OXO 812@(1%-‘Cffet§']y| 0
11[err], 15(-S) - diyGheeY.-115,158X Q:dfh S dig sQ-Cis 5= enz.13. ynoj ¢ acrd
16 - net hyI - 11[ er wh LBQ%@&Mﬁdexydg&gx z'ﬁg fﬂm‘p gﬂﬁ g""’ égs ’5 S
prosten . &3- }ﬂm "18%16%1513) ‘dihydroxy -9 - oxo - 20»  omo - 812 - diiso - cis ~ 5, . g5
EXAMPLE 53. mﬁ?g;e::“i“’d m R 25 A-stifred sol.ution
of 11[err], 15(S) -lmhsxpl) 31 " ';,-'fen__f_-'_13:'-%yhoi c.acid =
net hyl -ester. 11[é @ S(SJSGhstﬂnxy-I ba:&o-éﬁ)zg___-“i '. "lﬁaret hyl ene -
chl ori de (12‘1) (1?'9} !FER?E% ma!tlyl@@xo-BsZ-ﬂu steri-18-snoid iatidlp) DOT Ohydrige
(50 my) and the STT ol gd e i@ ridhudeor ot - e édar'tdi'vnalﬁ-@- prostegt-e18: the

excess reagent i 46tk myldeﬂt.,limddagdmxy 9byxoac§qrzt |dgg of fsew dro|os1 -
acetone and.the metceﬁﬂs concentrated. in vacuo .to snall ﬁrre Aft er

dilution ‘Mish di et hyl - ether, "t he org""-c Ia__er IS Washed untll the was hi.. ngs
are neutral."with 102(%,9531@{)505!& §ﬂ|19 iy ---_}-'- n, gt ed. [ er

evaporated to drgﬂemthylnwmqmssmlsgp etiter €(0/54 %ﬂ ctHanck- e
trihydroxy-8, 12- 810 ‘Ell)sscoelfqoatd&’Cen tf:&eq/wm sodiumi WroBRiciay (506

11, 15- bi s~ By P—et%ﬁé %ﬂ % ceﬂ ummm
acetone (24 nl) OA: ‘Qh 1ol gﬂ%‘&m Rgcuade fmaliy
38- 4E[err] . are’ net@ﬂvﬁﬂtﬁ)%ramﬁ&n -sGphaRCRARRNE dHdd WNAGSE) a g,, i

is repeatedy ex® ud th f‘;ea“héra,llctalﬂés)cmhﬁmmd 12813502155~ dr'aiuﬁ-lm’y.ﬁfce vvashed
Wi th' 15% [«,grr] asal,dé ﬁ}‘ oy haP e (04 &2 w Tird bdreasganlwithr | and

evapor at ed ryn'_ffﬁrs apdré&one mp&?,t{]{%,aeg bl gf& fat ﬁ"ﬂﬂg vvh| cBis
purifiéd by eI utth'tbe emrbmbdoaame lhﬁhlrd,l Med Gitk ' ethyl
acetate m xtures, -1 372 ey af'ter"
removal 4o of Lot LRTOB, ; gy with

(S)-trihydroxy- &fkﬂvﬁihslzﬁ@u&ngﬁrﬁﬁé)@L are]h ' ’-"E@gér (04028

g). A solution deHFi_ methyhestet (28 @M. 12 - ' freat e th 2N
sodi um hydr oxi dg, ' 5 _'

vacuo to sggl | 451
is extracted wiethe, dﬂ:e
re-extraction  hydipaide ,
conbi ned al kal i st ST o SRHSEROP Sl b"g
with diethg ethNeSOlNBICvEL -sat ur at ed
[err] solution tdrmefs-S)?ﬂnmmas-htongﬁ;da(oesg)anrcabuﬂegr e‘é’ Ségg 861 F] ad@

11 err], 15(S) tr| hydroxy 8, 12-

S phase
'afteﬁS

evaporated to dryness to afford pure_9lerr],

50 di'i so-ci s-5- proglighmd }ecofaéi E’Lf . 'é-’&&f auclcs)fd%url esgs orgl12 EXANPLE
54. Using the pﬂﬁhﬁ@dﬂﬁ(ﬁ a;?ip»hl 17 : sandﬂne9-oxo-"l-1"z'".dﬁ,§g; st
14-chl oro”%1, 15 1¢tyeie A%mxﬁer&lpﬂ.@medbﬂ&&::ﬂé%&ﬁ% | 55-'-.-

11, 15- bi s- et her MYfgf¢ a*t‘fo afcg %ﬂ#‘am%rsl@nemyl Wlpj-."- Vsl
13-yno_i c ester %}? &Sml rf'%ﬂ X/ %e; affersopgipnaksapen
sodium boro- 55. h drlde to afford ‘after deetherlflcatlon the esters

sOftsed! BeEpH Of the
Gmrﬂ:phhsysm(tractron '

and . 2% s

-l'-

._.'

(et hyl, ethyl, éllﬂ:lﬂsﬂ-nﬂuﬁrbmwmn;d-m-s -proden 13-yhoididy| , “n-decyl’, n- dodecyl) |

and af ter “Opti offal % f}gégtvﬁmx-ﬁéz-fhms-&m -Bfynbikiecid;ol | 0w g e
conpounds: 9[err err i WHFM S“ﬁzcﬂrﬁsm Boymoic
prost.en-13-ynoi c. aci d; 60 20-methyl -9[err];11ferr],15
(S)-trihydroxy-8, 12- diiso -cis-5- prosten-13-ynoic acid; :




16 - nmethyl - 9[err],11[err],15(S) - trihydroxy -8,12.- diiso - cis- 5 -
prosten-3 -ynoi c acid, 1,425, 961
33 14 - chloro - Oleryr] 1lferr] 15(S) - tthydrnyv = 812 - diisg - cis -

5, trans - 13 - prostadienoic 16 - nethyl 14 - chloro -
9lerr],11[err],15(S) - trihydroxy - 8,12 - d||so - cis - 5 trans - 13-
prostadlen0|c aC|d 14. - chloro - 20- nethyl- 9[err],11[err],15(S) -
trihydroxy - 8,12 - diiso - cis -5, trans - 13- 5 prostadienoic acid.
EXAMPLE 55. A stirred solution of 14- chloro - 11ferr],15(S) - di hydroxy -
9 - 0xq - ch -5, trans- 13 - p{@gb@ﬁlen0|c acid nethyl ester 138,15 - bis

- T 89— 20— e Tanor - de (1:1) is
react ed Wl?t‘*hc d|9ebM“Hé(§9htF@rYF’aéV (81160"?}75) “’AFEer agdi 8&10 tional
stirring ffgr Utcﬁﬁm D1 ENEOS SrikyaRL NS, 1z.Sdndse-s‘ctsr-6ynaﬂls big-addi tion of few
dr ops. of acet RQcidd xture i s concentrated 1o srraII ‘vol yme i n vacuo,

di | uted Wi t4h oﬂiotbt rzpr- neﬂnweﬁammﬁeﬁehs@mr?,t?edc*? <y SyEehelwith 30% [err]
sol utdwon untlmﬁé‘%‘ﬁ ‘ings. are neutraI and dried [err]. After renoval of

the solvents in vacuo, "t he I eSIgXAMPLE 55. i s adsor.bed on silica (100 g)
col um' and elutteddwﬁdaneml aliemarlbm,ﬁl(&)a_-rdlmdmnr%s“‘t"g‘”‘ ‘?59'obt aininthis

order: -14: t~:h4 pmaa%eem}mdmm estes d 1,4y - bi - g) and -
14~ chfor o- % ‘E‘%ﬁ* %“dﬁ@i & fehdrpps0st adi enoi ¢
- add et hy eatuhaﬁau(veluﬁemg; cuo;ldilnsd pitodiethyl (is

deet her|f| ma:mmdtt SW)twlashactuittlom?/ Isa.)ns , selpydpr m. c 20
saci d rings dromeutt) L e ether

Lot oro e e aam‘}“m st
 trans- 13- pifiah @(dgﬁaﬁgllg( tﬁsst-Brpr(s&di&zog) aciffi melbyly esterhi s net hyl
- ester-is renrstlﬁdmn-em&t(namg] wrth L1 pot assiu %ﬂn%ﬂ?c:{r?c equr v.) at

- reflux tenperBhinpredicyjs dsghafieh by A 01112, 15(S )-trit '
o 14- cHPoro-Q‘il £ mlf,;hg:gj:ﬁ i 4218 lestgxéggfi}“&g’s” 5. 'Er)ansydl?; prostzgdl enoi ¢

‘acid (0:08:7) FaAlyO taﬁr.‘kzt-e with 23 potassium hydroxide (2
. EXAMPLE 56equiv.). at reflux temperature for 30 mmutes to g:ve 14-chloro-9ﬁ,11a, ?% '&I ng the
~ procedure &pdrExsin] e -propiastiepsic aqif (905 &) 1215 mamedyf c}r OXY - oio- pr ost a-

dienqic acid ester 11,15-bis- etmgmggnlsyatlves and the

- 9-0x prOStenUﬂaSgﬁH@io&dﬁGIodEﬁﬁipErss,]ﬁg 16chipras 116t5 -RPFOREs of Exarrple
52, are r edishoyCaci ester slddrbummea “‘Eg'%ﬁ' 'ﬂg?ﬁterl fication

dhe esters1 '%F Eﬂ“ n-h&ﬁ - . n-octyl,
n- desé 18:{3 Gnd O
0 folf

-

&&ﬂ': tion,cablfmpadsmtb#ee oI ds of
t he duewmglgmpaﬂip@unds 30 ‘14-chloro-9[err], 11[err],; 15 (G

S) -trihydroxy-cis-5; tadr _
14-chl 0r0- _- _i- gwﬁﬁd%wé%&dﬂmﬁtm& |
trans- 13- preshiea) gu.gh r@dyezs-zpnaethpabstﬂ[mw}aﬂll[err] 15 (
S)-trashydr@)sblid;lsssmidt ﬁmceq c.aci.d; 35

olerr], 11] elﬁ-rn}eth!l%ﬂ} %W@R’%g d‘?‘ 3’3 ynoi ¢ aci d: |
'35 16- net hy ey .391)1 i T pf”te% OXy- Ci s- 5- pr ost en- 13- ynoi ¢ -aci d;
20- net’ hyl'-9[err],11[err], 158—trEhyBM’DE Cci s-5-prosten: 13-§P0|c aci d.

" EXAVPLE. 57." AAselutitn @@Mc»m,lérﬂ)mw%?wé a3y Bxy- 9- @xo i s-5,
t r anss013- pnmsatcadlleﬁ-bMDHP-eﬂler (adsb cnamed @s dlt14 m—%GEHﬁJétmﬁgm -al so naned as

~dl - 14- chl of®er) & gcptone ‘hOZN*’xa“cwd (521“;:;%%“; %cetone (40 )
' eal e Bt B FEp, e e e B PR TR 0

 60- 65[err] (Nnaf,,s@.r solrguanintl thowashihg amﬁtﬁlnmnhd’l(mw Aftehmmpllmus PR ase is
Tepeatsed| y sadvent.crbe eesidugjis purified by prepanasive 3 Erro, are washed
W th satur g@@gﬁ“ﬁ?@an& 3L£r3s ne]rll3 c?ajcgcliu?i)tqg ;ég c& - dried [err].
After removar s ?esr ue i s puri y preparative

T.L.C onsilica platts usrng mxmmsseth | acetate acetlc acid
(130: 24 12) agm&ﬂ’em'ocedms‘é Pleé:- SUDTYTORFHITIPIPE 9- oxgy Ci S- 5,
10- t r¥ns- B}‘;@f}h’t _f-'u{‘! L O 46

dl - 14- chl ofip, AbTbee 36-91) @hd 08Dl € 57, the

14- chl or o- Mdsjnsﬂdrfbl;odhg»ymmymlandw-cmﬁ@unds tadr enor c acid

11, 15- bi s- hers of, es 45 and_4 nd t ir esters af anpl e 52 50
ar e dget he lfellpmgg gg’Wth %’etcﬁngl@ g oxérat“%‘%@ér d tss af ford
the esters mr:rem 15@Y D ydroxg - 20 2 ndethiicHy Ddxeetcdayls,,lo ri»-abeml- prgmoct yl, n-decyl,
n- dodecyl ) andxehdieacfdrae@:tﬁbketsxmlf, t he f.ol | ow ng gt | cal I LY active and

dl - corrpounds chlgro - 16 hmshy 15685 eydmxvmﬁ’dw}aymg S B3sipgos®- 5 10, trans -
13 - prostatri éeh%‘i’tf"‘déﬂ ¥ 3%6"’"" "




55 Its 15R-epi ner;
55 14 - chloro - 15(S) - hydroxy - 20 - methyl - 9 - oxo - cis - 5,10,
trans =13 - prosta- trienoic acid and its 15R-epinmer; 14 - chloro - 16 -

met hyl - 15(S) hydroxy -.9 - oxo - cis - 5,10, trans - 13 - prosta-
trienoic acid and Its 15R-epi ner; 34 ' S :

1, 425, 961 34 14-chloro - '

15(S) - hydroy-9 -oxo- 3-o0xa-cis-5,10, trans-13-prostat rienoic acid and its .
15(R) - epi mer; 14 -chl oro- 15(S)- hydroxy- 9 -oxo- cis- 2, cis - 5,10 -
trans - 13 ;yostatetra- engic acid and142§=85115( R) epi ner; 14, 34

-chloro - 15(S) -hyd g.ans ; a'rﬁ cant _
-prostatetra- - @q‘%ﬁ}é 1 gm ?%(i?} eq m s’léf'%'g- 15 0oro- égme(S) -
hydroxy - 9 - 0Xx014 Cdiblbro-- I5(8 hyaﬂbnys 9 - iﬁ)-—czsp-l‘z;)szkaﬁ,lll)em -23 - ysmsm acid

and its 15(R) - epi mereoigaid h‘#’é(%) "-‘lefsi S) hydrox 12 - diiso
: :chl 15 ; - 2, : 5.
- cis - 5,10 tralfs e ( - -q]x@m- e éﬁ‘b @?dpﬁ’ﬁ'ﬂ S

15(R) - epi ner; 14 - chioro - IS(S) ydroxy - - 0x0 - cis - 5,10, s 143 - ieh-2-yn  wd
chl or o- 15(S) hy dr. 0>ojc-a8id @ncies3 (R()aapﬂxeﬂ, ‘diiso- ¢is -5, 10 trans 13- .
prostatriengc acl4d~aq#b1’q-t (___i-_(i yflromys; ?reP!°-13412 -é#ﬁ"orca -5{10. irpms hA = Fows) -
hydroxy -9 - oxo-: ]glm;af‘? _ T e’ (ﬁgzoos‘;‘atsrlb,em claam d g)nd
its 15R -epiner; 5. prostatrierldfc 4l Q5 A0 epymeF roxy

met hyl - 9- oxo- 8, 1214d-|dhbm ml-sneﬂwllgu(syahyﬂmy_ 9. - OXD - 8,12 - diiso - cis +15,10, trans:

13-prostatrigenoic mer; MVBLE. 59. ol uti.on
\$ '9;_3’5? l?i’%‘ ﬂigso élﬁ%ag{en 1‘%3 o

16 - net hyl 11[‘é

ynoi ¢ aC|dn-octyI € ] - ¢

m) 20 . ~and 0. 25 ‘N aqueous OX&]ICW m) Qs marned at 60- 65[err]
for 6 hours and af;te s"‘l:m__gf__ - Jreay fnem

phase is reﬂeatlyand 3";2‘1@ .
conbi ned or ganic cetbrie
neutral dried on
by preparative TL}

ether): to gpyve t hiy )' to 1R ek iy" Kpidbxy-Slos ; prostadier )
-ci s-5, 10- prostach-mmi&&rwmgc) aC| d . 25 n- octyl ester (0 25

g). EXANMPLE 60 Usi. ng\the pr cedure of Exannl: P e :
11, 15=di hydr oxy- 9-0 S, ( \
46 and*47 and theidd: 1&1;1 853 FERSa anidl2470dna thed- esteid -of - '@e m effos
60-65[err] - mtheﬂmﬁ:ﬂmeﬁoe-@'jmta”_'lwahﬁ@ma mafﬁm t est.

30 (methyl, et hyl(meﬁ'y%“?éj cblﬂggghﬂ wﬂqﬁﬂoﬁwﬂmm N
dodecyl) and t he *} 8‘?"“%1 e ow ng optically active and -
dl - conpends:. 15(8)5(8) iglo£<y9 - dito - EK-05,10C pRostadibn <113 - ynqﬁmtaﬁdjiuatsR-epnﬁﬁr yn0|c :
acid and its 15RSER hydroxy 526)- methyllr §x pxo 205 = SARE y =13 - ynoic acid 5 B
-9- oxo-ci 5-B, 10 p{6-xg‘%ﬁg 5 3-%90—&: Mﬂl -13-ym1caad%§f¥mlr5ﬁ-eptmer." N

15(R) - epi ner; . IIS(S) 9-oxo-8 12-diiso-cis-5,10-prostadien-13-ynoic - acid and its 15(R)--
35 16- net hyl - 15(.S) - i) X'y = 9 -0X0-Cis-5, 1 prostadi en- 13- ynoi ¢_aci. and its

15R- epi mer; 15( S)15KS -mwm‘z&m%ati,ybm%Mdmw%%mc

_,_,_‘ _ , 40 '
aci d -and 103 15( %) Jib ' 303:—812—&30—&:—510— dien-13-yrioic acid and its .

m 3 -oxa'-8,12 - diiso - czs 5;10 - prostadien - 135 - ynoic

and |ts 40 :
40 16- et hyl - 15( -_ 'c;l'*: 2-di i Oy | r.0 I en- 13- yno
acid and it%® 15( et~ - émjaomgétssltsglg P12 - 4-5

diiso- cis - .5, 10 mppuq;jmegmis%_ 'ynoi ¢ aC|d and its 15( R) - ep| rrer 45 .

15(S) - hydroxy 9- 0x013- bmmmosgemﬂftpmdsiﬁmm) 13-ynoicacid and.its -
15(R) - epi mer : 45 WHAT VIE CLAI M I'S: - 1 A conpound of ~
general forrrula (I) or (II) [err]R/‘J '-'-'-g,-caoz- S _ _

| A—cs-ﬁﬂ-((-‘"z)"c”s .

@

1) onhe,j.-- "

'So-Cl's=5, 1 prosta en- 13- yn0|c' aci-d’ S



34 1,425,961:14 - chloro - 15(9) -
hydroxy - 9 - oxo - 3 - oxa” * - <c¢is - . 5,10, trans- 13 -prostatrienoic
acid and its 15(R)-epi ner; 14 - chloro - 15(S) - hydroxy - 9- oxo0 - cis -
2, cis - 5,10 - trans - 13 : prostatetra- enoic acidhand jts 15(R) - epi ner;
5 .. 14 - cWWoro - 15L_L hydroxy - 94259610 - trans - 2, cis - 5,10,

tranS'- 13 -prostat tr epoj ¢ acl d and |ts 1 eprrrer 11 - cnroro

cid
oic acid and its 15(4ng|e,ar 8(S) - -mla,(,,sg SId'LyMXYS-MO -
8,12 - diiso ; cis - k@pdmmasek)heum,prosta- tr| enoic acid
chl ofo - 15(8) -hyqﬁoﬁ' y |,1 ﬁp s : - trans- 1€ -
prostatrienocic acid a °X§13fg- S 1 oro ﬁ rr%t hzyIJn' 15(

- hydroxy - - oxd4- dsomz IS(Sdr—rhxtb'oxy-cﬂ-soxo B,Jzeriisnaus Simmuprﬁstm»f enoi ¢

1
acid and its195R - ‘gg“dmlsm 'm’c - 15( hy 0 - 10
methyl - 9 - oxo- é 1%@ &u ﬁé§ %ﬁ 132 g’B >(g'}g?”at |en0| c
acid _and |ts 15( Ri4 egitérer 16 Exéhill-B h9drsx9 LDt-I(ﬁﬂ o,flz.TL&so Efetﬂyd, :
13 - ynoic¢ acrd n -

11a, 15(S) - ydr xy13 [yosta acidand;its 158 tplpplos
octyl.ester ? mﬁwnﬁ? l(sg,’fﬁl ga |Waﬁ=&oﬁl§°(ﬂ5'frf°/ 5.
and:0::25 N aqueous oxa I'C acl rmed -at 60-65 for 6 hours and

= 20 renoval of acetone |n vacuo Exmanneous phase is re eat edly
t ed with et h Py P PREE- | ayers

% IC%LI E%i s- ‘- ) :.5 a é.' rr] 205
cetbRe in” B lﬂedqawml =
ertnﬂs;ded@tiamc layersmlweshx)dtrdxgrsamttdte
c‘f"E,‘I 5“’%& d?"éf—"l"gd pprated &g dryness; ‘p 'octyl
. ::( : r9_ 5 s , .
11, 15-di hydroxy 9- m-xaylﬁfteqt)eng)ls ynor c acid . 15:'f)i s-i Exarrpl es 46
and 47 .and their esters of Exanple 52.are de 30 _etherrfred at 60-65" "
wi th acet one-0. 25N agy %gll‘;g et hyl ,
ethyl., #:2, 2- trlchtdtrogli%t@im plsé; fmﬂﬂx gﬁg% @9 d@-nd the
free.aci ds o80the étbdrilﬁd/vnm | veiehl & oﬂaeazswea@aﬁlsdhﬁcaﬁm ﬂéé&)rs 30 -
hydroxy - 9 - oxo %‘? 6:2:2' eﬁﬁl , PRyl ofleficaylhipndl the free
15R- epi mer; 15(S) * 1) riom yrfé't“ﬁ)ﬂ‘d - 0. - cis - 5,10 -. -
prostadien - 13 - y58) Chﬂﬁdxfl 850x0 - cis - 5,10 - prvRddich L $3 ybiRhci®HRi 8 ISR-cpimer

35 16-net hyl - 15(8) lﬂﬁdrtbx?rm-m&mdsd Sﬁloaxprost-aﬁdoerpr&&dmerlt amndackhd |ts

15 epi mer: () V125 0 30 Gkl S Tl © %

acid and its 15( ) 8,12-diiso-cis-5,10-prostadien-13-ynoic acid and jts 15
15(S) - hydr oxy- 20- rret h:phnea ox?)’”é 12-diiso-cis- 51?0 prostadr?ann 13- yrsor)c acid =

and its 40 DR -é?ymn@yl&-oxo-s 12-diiso-cis-5,10-prostadien-13-ynoic . acid and (Qits

16-.ret hyl V- @m 2. ostadi.en--13-ynoi ¢ at? d
Gy &“t‘ﬁ‘t"fhﬁ%f“:f?“ﬁ;;ﬁ%ﬁ o
. - pros n Wivoi T- @6 - 8,120 8is :

hyd 9- - i 18 (R)- di dits
O O S oo Lo et oI P m%daﬁg% IR *

1) [err] [err] mﬁi“éﬂﬁﬂ@g%erer nRis a hydrogen atom a
phar maceuti cal |y accdpt Alpénepoumsitof gemerelforamufaIYdr (H) kyl or hal oal kyl group

[err] iis - [err] ,-CH=CH or [err]; one of [err] and [err] is a-hydrogen

atom and the other is a hydroxy gr r] .and [err] together forman -

0X0 group; 5 [err]and [err] r&@ atom and t he ot her
—CH; 5

I's a hydroxy - group ; [err] is a

o M




atomor a [err] alkyl group;and nis 3 or 4 the chains bound to the
carbon atons in the 8- and 12-positions having the trans-configuration. 2.

A conpound according to claiml in racemic form -3~ A conpound according to
claim1 or2-wheretrmA TS (rans-CH CO - 10 4. A conpound according
to clalml_or_2_\AheLeJ—n—A——— is [err] 10 5. 14

-8,12-dii so rostadlen0|c aC|d 7. 14- Chloro- 35 :
9lerr], 11[err - trlhydnoxy,425,968 12- _di i sg————=ei-s 5, trans -

-Chloro-9[err], err r|h ydr oxy-8, 12-dii so-ci s-5,.
trans- 13- prﬁmﬂlw | JJ ChI oro -9{err],11[err], 15 (S)- tri hydroxy
13- 153 hrcatau. eTToTC_ac| d 8 : %ﬁpEﬁuﬂ.&{ﬁCré 4@1(8) -

di hydroxy- Q,—g@éa-n isCd. sydﬁagt;nt ! | enoi ¢ aci d.
9. 14 -chl ax By ROl i ﬁdl&éﬂﬁ%ﬁ?%to@t ri enoi ¢ acid.

20 - ; one- form an ozo group; A is frans- : s R i a hydrogen 5.
14- chl or o- 1&1 d i arogah par apsl pheatesg & & VST EY R atberbaoma B NS - 20
13- pr @st adi S bEa e:m.dlkyljgzoup, =.nclh_

‘ Yo oM POV lhydroxy 9-0x0 8, 12-di i so-cis-
5, 10, Mans&e&&nprlhms‘&t’r aﬁh -iny fhckmic e 1 rs] 11&@ 1dal5(S) - Tr| hydr oxy-

-ci s-5-prosten-434 m@- Bnclaiﬁll\ﬂ!t =C—.

.9[err$ 11[err]?1%§ .' -"5-.3%"“—(: igaaidi ¢ aci d 14
20- Me ?’I -9[ ers.] 14 )- N A (L8 2 -Gl pms’emg‘%m c acid 15.
‘9err], 11[e;?‘}6156 "0xy Cl e 5- prost en- %3 YNQI G, #lsd1316.
9lerr],11[e R)cﬂ&éhygumyeﬁl—sﬂ'@ﬂm‘bs gdf- P°T6i ¢’ aci d. 17, 15
9[err]1 1[er mé; §)mafr| h drox Sd# 1§50 ogo LdisS= 5meslﬁerl”°f'5 ynoi c aci d
18. 16- R/bt hyl - 9[8er d]. @iff'ér Q%I)S) droxy- 8, 12- dliSO- e Pr ost en- 13-yn
oi ¢ aci d. 1911&3!101‘””31 xy -9 - 0X0 - cis - 5,10, trans - 1 Pﬂ’&lﬁ

20-. NEthyI £‘grg] 1f’l[er(’“] 1é(S Tr|h rox¥3 ;stzlmocus-Smster?o _
13-ynojc aci 180. 149[@1@% el dﬂ%‘?‘%’? ri ydrox -3 $ a - 8,12
di.i so- mB-—pﬂEtadl eqs ssjnq,pygm@c.l;d 0Bk &B[-efﬁﬂ T’.’L[é’tl é'"ﬁ'S( -

Tri hydroxy - 8 Yo 1 ﬁ (CI s -5 B Ost eny 13-ynoic.acid. -

35 S RTY 9,,,1 ) QS)-TnhydroxY-m’s -prosten- 13-ynoic A - 13 - ynoicacid. " 25

11 efr 15(8) DDyt b *‘"f-,%gmﬂm o ibpoic s 0. 23.
1iferrFP15(R) - Dmy -mn, -‘-xs,:_g xPEOS brosteni - pacid.24. .
' 9 ShoRid 3- yn0| ¢ aci 25.

B"l'

16- Met hyl--ll[er -c-Sepregtep L yoc

16- Met hyl = 11[(—:11] 9 1@"153? lglfgt-- gr@&&ﬁns-w% c- Y40 acid.
26 . 1lperr], 1548) 1 $ osazsdsmprcaS'tSehP’is?nynm c acid.
27 “11Terr], 15 AR) 2@)r h | -9- 0XQ- Cl.S= 52pr Ps 1_313-yn0|c ac:|d

28. 11[err], #3(! "‘ijf%adlrspsgy.'&-mﬂmﬁbxaﬂm% 5 PWosten- 1 yn0|c aci dy, 2

ll[err] 15(R- r 0Xy=-9: 0XQ-.3- 0Xa- LS dﬁsop,rcgstserproiﬁnym;@maeq‘ 503

1lferr] §L5(S) Dznuyc?rﬂdi!} bl ;ﬁbsegcssﬁnstpro -e)ﬁmisc‘ n0|c. *50-
acid. 31. 11ferr FS ]

g_ Y= 9= @008 - fzm%%%é% OfioeN- 13- -ynoi ¢
aci d.. 32. 16 Met _1- _ ISQS)dldﬂly@P’foy?- PEBHXD i SO-Ci's- 5- p46)sten-
55 14d/N0i C aci- d '

9oxom5Pf°s'm13ynmc
16- Met hy;b 11[errqs 1By -Fylethyl h;’/lﬂ’lgg&) 9d]l grgxy8 12-dii S0 Ci S- 5 prs0gsyct en- 13 yn0| c

acid. 34. 11[#&% ] 15(R Mﬁw ﬂlmh-y? @ok’é'é'%wo ci s- 5-
pr ost en- 13 ynoi cgﬁac }%sgl B"%’ﬁ - ¢is-- 5 - prosten - 13- - .
11[err], 15( R)’@rfs,yd @qyﬁ)o- Ditydryy--020bx 2. 4% °s0-Ci 5- 5- R% OShoi ten- . ynoi c -
aci d. 3Q511[e5,ﬁc 1&;{.8) Dhyﬁ 9¢)x&b3-30.xm8,a‘.t25d11?'§3"m - -prosten- :
13-ynoi ¢ aci-d. 378 14l %’(%’D hydr ox ptosnm-l-” ynoic

- 9- 0x0- 3- oxa- Sﬂiagdll[l g-(ﬁ} sD&yW-t%ﬂm’B'S?: T’S yn0| ¢ aci d. s mc 50

dy

50 amd 30. 11a,15(S) Dlhyd“"y

R ynmn3;¢ld16 Meﬂxyl 11a,15(s) d:hydroxy -9- ox0812 diiso - ¢is - 5 m . 5 ..
S 55 Boymicadd - e 15R®) - _ dibydroxy - 9 - ox0 - 8,12 dusodnc: - -
_'312-5'1“1(2,15@) Dihydroxy - 20 - meﬂryl-9 oxo - 8,12 SN
0 T3 lila?{‘s?%‘)‘“d inydroxy - 20 - methyl - 9 - ox0 - 812 - S0 - ¢ .
- 312'%5(5) Dihydroxy - 9 - o%0 - 3 - 053 - 8,12 - diiso - ¢is - |

8,12-duso--as-s-prosnen_ es
B 3;'1/ 11«215(11) thydmv 9- °“‘° 3- °‘“ 6
65 . 13- ynoxc ac1d _ . .



36 1, 425, 961 38.

15(S) - Hydr oxy- 9- oxo-ci s- 5, 10- prostadr en-13-ynoi c acid. 39.

16- Met hyl - 15(S) - hydr oxy- = 10- pr ost adi en-13-ynoi ¢ aci d.

40. 15(S) - Hydr axy-20- et hyl - 9- oxo-ci s- 5, 10- pr ost adi en-13=ynote—aeci-d—>5

41. 15(S)- Hydroxy- 3- oxa- 9- oxo- Ci s- 5, 10- pr ost adi en- 13-ynoi c -aci d.

42.15(9)- I—Iydroxnmmnmmlwﬂ“mo ci s-5, 10- prost adi en- 13-ynoi ¢ acid. 43.
16- Met hyl - 15(S) 12-di i so-cis-5, 10- prost a- - 10

di en- 13-ynoi ¢ aci'd. © 45 o
15(9S) - I—IydreAé’S Q-.0%0- 3- oxa 8,12- di i so- crlgzj'i%}o prostadr eh- 13- ynoi c aci d.

46. A process for th prle |.oN_ 01 a conpoume—acee~di-ng-t o _any one o%
precedi ng cl ai ns, ftsﬁ '0515rig-pr0m¢nr-l|3gm¢madmovm manner an
optically active 1540 ms I 2C 26 C . rﬂ'gmedmusrmm&da CLrr)y ferr]
wherein - [egr], nacifh are as. def 1 ne 'n.cl°§?‘n‘i"1 IBnMdlﬁ Ianghofcerr] is-a
hydroxy or a known rg}‘ﬁ ﬁm9bww,m%ﬂshaimﬁ- QY. an et her eal :
oxygen atom and thg ; "" F’éhf?-“eit-‘&m-'pﬁstia&has ; ,g.}&y or a knowh.
protecti ng gr OUIOd‘hOLlﬂdlt);iﬁgahe r Y28 9 - oxa 842 hdise akis 0 5Y6E progd-OM. tbhé._
| act ol ri ngy bei -tHJdMYGme Inguﬁatgr_ respect_ to .. 20 the _' a
hydr oxy-al i phati c- s,lg - &?" wth a- thr%?\e\%?;%nfu%oﬁbr 2 'n@“%grou
fornula [err] vvheresn ' ’Id’sm’és dé’F"In%doxlaniidBardmolm -304d . hydr gen
atomor a [err] al k&l Aopro&almlhg to gi v 22 gonpoun general '
formula (1Y) [e g claims, fhe mﬁwﬁﬁﬁ% ) T - A For@aoabg‘vrbe and-

wherein one of [err] aforqade] forstwlac(Tyy group ana Wé"PBfaHIéF""rV% a

hydrogen atom and then: deet herrfyr ng i.n knovvn mannef the resul ting ,
conmpound of ‘general fornula: (FV); - wh n-Y is. a. known prot: ecti ng.group . as
defi ned above and/:or ene .of [err] H [Rerr](mIs a known: prot ecti ng. group: as-
defined above and the. ot. her i s a’ eﬁéﬂ( am: or. i f desired oxidisi ng.the -
30 - 9-hydroxy group“in the Conpound ff’4general fornula (IV) vr/nerer n Y rs a
known 30 pr ot\ﬂﬁernng gramrﬁa@g ARE LS

a known prot ect; P ol
to give- onpg
are .as efin
above, and. oneCImIH,—ﬁ{

r;anner n the L1 V1 to -
|t|onémhsed erther a conpound of = . -
general formul a (I) ‘wherein [err TREE9R 40 - .7+ toget her form
an oxo group , or’.a- conmpound of #g enﬁ‘gﬁ”—%ml a (I I) “or alternativel y the:
9- oxo grgsrprnW ud t:he gen _forrrula(l) i-s:reduced to. grvea'-’-'
m xture of thean rgglﬁg%ﬁim% détnaiabﬁarmdlﬁmﬁ\éhgaﬁ{ld QY %) S
[err] [err] isa By drogen atom, and then de mwher&n R
[err] and n aﬂ"é“&'éﬂ%lin ased;tﬁ %mﬁﬁ:{paﬁ : '(ﬁ’%?“t Ylﬁnkmwhher order
separ at esp anmﬁ t 4“14 ﬂkﬁrmhmxmmﬁi’ged@o |y’¢f’” Goffiibe8 of general -
fornula (1), o grwé’rse.d %f@w@ e o e

e

desrred be deetherrfred in knownk'
give , ‘according to. the. reaction ¢

and &?
other is a hydsd . gHo@Mang ¢ qp Iy prtoteamgmpund 0 o
general _forpufgmia(vy 5 or (Ial rel hng“(“sa S g @enes om with ‘2’

forrrula(l)or(ll)vr/nerern Ris a °
%Imfornula(l) or(II)vvherernR
is a hydrogen atomto .give a co "'nc_c.
Ris a [g{rr] -al kyl or haIraIkyI

; general(ﬂ‘orrrula (1) or(II)wher i n.
i s ahe{r&rR]R,aIRIqIR,,o Qal %a%kﬂl group

base to give ‘a conpound of.'gener_l
cation, or esterifyi.ng a conpoug

O%’ﬂ’ﬂ‘cﬁydrolyslﬂg a formila (1) or -' l

wher ei n : L
8roup as defined aborve, and one of a5 defined a € Y” Pmtecung- . . s :
_ Rn ,, .h bOU ls a knorwn - 35 e
“ above, and the otheér j isa hydrogm atomandWth ch :;anﬁ”wn ' group- as.defined. o ,.

. ~ in- known manner in the 11 y if desxredbg ecth
" ‘conditions - - ns d .
.40 l(::o ri,uons used, - either a com;;:ﬂxdlsop s al to, give, accord mﬁed
8e er form an oxo group, gener formu]a Ies

o 4?’5"?-(%),%0‘& -
B A



compound of general formula (1)

10 47 A process according to claim46 wherin a conpound of general
is converted in known manner

(I'V) wherein Ais -C=d -

or ( Il') wherein Ris a hydrogen atom
formul a

into a conpound of

gener al formHe—{ttv)—wheren A

~formul ae (1) or (11) prepared by

clainms 46 to 48. 50. ‘A pharnmaceuti cal

according to any one of clains 1
. acceptable carrier or dil uént:
" a conpound according to C|a|n19n

IS [errf 4
46 substantially as described herein.

48 A process according to claim

- 49—Aconpound of gener al
conpo

e Y o

a conpound
armaceutically
Zé%ﬁqhar maceut i cal conpositi.old?conpri sing
A S—afrt—a—pirar maceu | cal 'y acceptable

15
a process

o aliud A

carri®r—or _dilLugn 2. pA ﬁh ,NEC&idt d mlas(ddmptb wh i ng a conpound
" according Kﬁ“ﬁ g&,&:"({fﬁ oo tqam dextherified & ,‘ '_‘ Efjgmc iser or diluent.
53, A COWDWMMQINW‘FB“qu‘Fm aiiieets fmuldéls)crl bed herein.
 54. A conpow ;"‘fd i, { (g@dlalo)on{pemd
25 whé e| n"r (H é{'{‘?ﬁr‘g y s a&atnle,fd»rmnﬁmgél :3‘1‘ [err] and
[err]” i(f00d herenbmdhy %" igad Oxygen atom
sai d prot quﬂn{ng (g)raruﬁl a“{L% yrlgroﬂkubgrow 10
2- oxa- cycl @ahmydd I)mueih)klsph! o ant ain a further
ring HPygen© & fp A éﬁaﬁg@ )ih(;nwbgembmco ‘group: or
enol -et her ggPlfere lst_he @Chenscog JgeYs TEBH "Bt Y s a- 30

pr ot ecti ng gg{eau;bm (d&ﬁ wme@ﬂ

et her eal oxyg&n PIOfeES aCNE

12- pd§|t|on§¥y Rals Y=

process for® 50€ A pRiipidcaiticad onegfositépn
‘process bei gglaas lde,sS:mHQe‘dd i‘%”‘ﬁ‘la
35 56. A co ouﬂd-PB‘f et

accor dng. t
St ationery QLJJmarby
t'he Patent dfsxeAzmmH?qg
=cop| es may: be bt |°?Féfﬂ'““

ompound [v)

' A A-Q'ﬁf"«"l)"
p g B Rskz :

..WmmmIR,RulehsA

s s a protecting group
S ' group bemng
,mmetyopnona!ly
silyl .ether- group or

contains a

or a racemate thereof.

" A process ;
. ocmbemas
pr. 56. Acompoundofge““"‘

3
| 'accordmgmclalmss

£t 48NS~ COI’]f | gurat ion

R and n.are
bound to the chain

- oalk loxy group, 2
a 1-alkoxycycloalky ]grmgm
anﬁenoll-?he{{:groand R"
protecung grmp] s'bomc;ldtothe(:‘;rbm atomSmﬂIe 8-

for the- preparaﬂ:ltm
‘described in claim 46

3s desciied heteid.o the ring
hﬁﬂ ;&p@ed:wmeﬁemmﬁn thg’ys and

hereof 55. A

&5 ghsFonk
SR brdiletnfi M 54, the 35
ﬁg“%ﬂm Pt&ﬁamdﬁgtodmm :
o@dﬂ%ﬁ) or (XVII rep%‘ﬁd by ‘a process

iCPPRROERSY esty's
ﬁ?ﬁmﬂ}%a&&aﬁwm Publ i shed by
i)rlﬂ%xvntyndon V\CZA lAY from V\:hl ch

R,—com (m)
A— —cu—(CHz)—C“s

Ly

deﬁnedmclalml one’
asan:etherealoxygenatom,san protecnngoalkl__
}oxa-cydoalkylgxwp whose cycloalkyl - B

.atom, a- laarltl)mxy-alkylo:ryld grmq:; : L

the other is hydrogen atom, .
zmjdbonndtothenngbyan:ethenea.lorxygen
andlz-posmonshavmgthetxans -

of a- compound accordmg to claim 54, ‘the _ 35 |

L5

ormula (xv1) or (XVH) prepmd b}' a P‘°°°sst.
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