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~preferred conpounds 75 dienoic acid and its 15R epi mer ‘Wi t h

- formula (1) arethose In which Ris a free.or 5t ,. S
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: aC agyci-5- e i .8N0I {ofibfb-165> o- %& doycla-5,13- .-
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5,1 3t 3 r&bhL ) o
- Ss%or 532&1@%@"1 "V §s‘t§§v(§a§‘13 5c9§’1}£-' ?5 {é§°’a‘"ﬁs‘%ﬁyg?§ﬁa"'e e,oxyT

et hy, %ﬁ: aﬁﬁost aCyC L enoi ¢ aci d- 15t43{~ﬂ &]IES-dlhvdroxy-Sa—deoxy-Qa-:'~.- .
' pr ost a@;gbaaﬁa 1ﬁa~d|h¢dwdy€9aadaméf-9a40 | act Ométhylamm-tmh#RIG}mthIB 19, 20- :

metﬁrﬂbr{ee‘rﬂs}zolﬁ@etﬂvlmqhtmslﬂ-ga%e@x%/ zummrbsmwds-@drmrrgalémdof
31"5'1929 'éirr 158—tr| hydr oxy- : 5t-11a;15S-dihyd .Y__‘"9a"*°°xv“9a"-

13 14; & g er {{r %‘
9a- det 24 ) dp'ydroxy- dp-de OXYy-~

oS¢, 13ﬁ1et yqsr[a]-pr 3 a-bM fd?éﬁ)élc au y [err mstéryeramramatacan AR epl ner;
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-and- - Thg@mgmdag s@ thloketals may followin _
g standard procedures : . _
L sb" fo‘,’;‘i,‘:f,;"ﬂ:;‘;:?b';f,‘:;e?’ fplaving ;@@rmounds Wit OérhySHuAas vitth forimbiak (il anm)era i S 55 B
[ err {hioaddtdls. P eq pr reacting a- corrpoudsrdsomnaébofmadwms (nVéritio, asarel:
- @B 2 Qﬁh&oﬁ@ﬂndﬁalt preparation from'a compound - procedures for their preparation.. . -_ -11. '

wher witmfofinul(l), a5 weliess bleparationfatr 1], | erﬂ5] om
pr epeanpguhaA l)rﬁermt&salg ae petorped ndnq XV) wi y

ds]vi% n‘{u@%n whlsletg{‘s
cé 8 P "9 “erE;

(? atﬁ:%e Lfin% gcedme

)0 tlonal conver Stn%lwﬂ' .. C ormila (XI1)
|nt O, A hio? 'F*, Py err].. a0 bthdno&%édrpduﬁd Wﬁh bt S
halo |r;|.“q qup ngﬁ angnd 5 (X11n)

[err h,-@,ﬁ ,.g,wy are RS 1ned .40 above, in the pres,eﬁ e of a base, .

f abl ovmhdayndsm\mhmﬁf(mt|heproauseg:t| ng group' in G andZlepéFdnally, of the . -
ot hefR PPol@etiRyny Fbovelﬂfrepth gon which G p, -ggr’nerr] The re&‘qtlon d

"bet mleenat&m%mmmudwl h and.{err] are as defr ned abo and Y' is. .

45 forrrula (,ggo) antd one with:fornula (V) is.run i nag’ ferr] or - CH=CZ-
(trans), --)I.cuz-(cn ,.-asape -may a&nt hat r“ﬁggg,;t;g @hag,\é ,agga otaale 55;1,§ ?das
~defined abo"'e" G is'a plottedREtbény) g rot ragrtfn f L
renoval - of the prot. ectl ng. group in Gto . - The- optlona conversron of a .. =
C OIpia NREIR], In 2, intyradld BY¥/Gaes B @firEbd O f formla (XIV) - N ~formul a (XI I ) Lo

|ﬁ5anFQWPﬁeésoomdafgmvalentpeonEO effect ed: vvrth reag '1"(9% anal ogous to ol
thoscgthefollowmgbases an alkali or afkaline earth o B

hydride such as sodium, potassrum thhium or .- o

calcium hydride, an alkali or alkaline earth: - wherem G' isa srlyl ether or acetal ether residue,
alcoholate such as sodium or potassium tert- 95. with a compound of formula ‘V) o aff°'d a -
‘50 butylate, an alkali or alkaline earth amide such as -~ compound °ff°"m"'a xin ' )
sodium amide, or an alkali or alkaline earth saltof =~ B o PPN
" a carboxyamide, like N-sodioacetamrde and N- ' ‘% B \-z““z a . o
sodiosuccinimide. - ' L mmpten -t
Compounds with formula (Ill) in which Eis . - o |
85. (CH),P—are preparad by reactmg a compound o i"é‘f AN R
- with formula (VIll) -~ - RN DU A

Rg



des'_"crib'ed abc_)r/e for the preparation of one [err]. -
conmpound wi-th fornmula (1) fromanother: for (X'V) - exarrpl e,
nuel eophili ¢ addition to the car bonyl on the [err] chain, etherification of

‘@

t he pr odiict "al cohal s;- 55 . dehydr ohal ogenatron and hydr ogena@a eno1se3t @it ed11 C

aboye, when G1is a group whereln q, [err], Y, Terr], X~ [err] and [err]

are ‘as def whkein 8DRYR, 28GR, G, hSRth{QﬁWRO" éhfe Uﬁ% ey raﬁc%ﬁrg?%%w?tﬁaa

si 'yl et hesreaeddfifletrabbiedr | NStance, ‘a tri al y cdh ﬁ!r S

trimethyl, di"restlopilcomeisiohot a/dompdusaaiithy | | sopr opyl ;- _ L .
[err] formula (Xil}. mtoacompound otformilenitithy | et hyl si| yI et 5, but_ preferably:
di met hyl -tert - butyl) Oor an acetal ether residue (for ‘F'anc x-(ewy), -ny ).
tet rahydropyranyl (o héfc,, i [err])-optional oxidation of :corrp nd oOf :

tetrahydrofuranyl Bt t&vér %di oxanyl . et her, oxat,nmgyhalf,gramdg,a ,@Q,ggyém%eeh,m
'G' is hy@roxy anofI o;her : 65 et h8F® but prigf, By anIRy, R, eX, hodhy ®] 519 ¥é detred -
hydroxy groups, i&* ﬁt. ,qc,,pr Q;,Iect ed 48 above, in thetresenaetoba basadolpmed by G
Jin a corrpound with 'repoﬁt ed‘ dbove removal of the protecting group in G gnd;.rul a
(XI11) is renmoved as destribed previ ousl y: 20"""°“WX)HHB%PFB§'RF6?‘?%‘"$S’PHR§ ]

1'1) in whheichGlp q, R, R t R, epiech vely, i o and
), w;me.:mm@ i v, St ina Gl

%rrur@iﬂ the .

-acet al et Eﬂ“&‘@&ﬁpﬁ&h‘d‘c\iﬁﬁ—ﬂﬂﬂﬂﬂl a ()é‘a%e way as that reported above fo €dbmpounds
pr ot ect ‘ﬁE ctm o %thr n the pridenid¥). of other labile ether .
_groups,’ th ei? ol g(,g) pinGto - The °Pt'°m'r€ﬂ!'|v€fs'9e°fa@ema¢undw¢ers
when - 0G | S a SI Iy er or err] ( ormula (xXi) rntoonewrthfor i igt hers
when -OG " is an agefal etheir. Wen Gis a thr "mﬁm s 75
preferably. prot ©£d g, acetal or. ‘thioacetal 1co unam rﬁul@(l) from another for

“di met hoxyacet al 4 ‘et hoxyacetal, a §Fet hylekekmmaﬁe&le%bmh@addmon to the carbonyl on
~diethylthioacetal, | prgf er atal y a d| met-hoxyac etti ¢ chgain; etherifiebtivin of the ptodia kilebtals,
for wherein G J 6235 Qef ined abov® &ﬂ'ﬂvdggii'ﬂ?e"at'on@ﬂal'm-lf@eaatlon

_-et hyl endi oxyket &% 25@% r] ére as defined 4 ’édﬁm"ﬁ"‘t’!‘?%‘-‘é%d:@ﬁ{q on of

hydroxy;, w th. an plehy ' - 80 [err] [er\g| ,(XVI) a-

propyl endif 'EL%%IE A d‘%{i‘ﬁ %,l 'rs ’§("z[err and [err] as defined
“above, in the presencee 2 Vea"f’ VH@"%‘U ager‘itfep"? %1"661@@3' ymavcheasilyl ether t he
protecting group in G.agd, opti onal I ye of 6toh ni}j‘:{)f% 's"V' ether such as

[err] greoups, if presentc=0; . .Ordlmeth rethylslﬁréiﬁé? 'rfé{jhvé%w

- Conpounds w th formul aAll)in V\:hICh Y I S :[ er dimet

B 2 013 6621"’)'%ptronal oxidag‘gn &a%%rrr]r oung d} thi oket alnstance, tetrahydropyranyl ether,

ferr]: ['er tdm "
. preferabl yﬁy&:,lea,t(xw e m g l’qa,hy%i,tect "‘°r°é"r?6 5 8?"3'53‘?‘ reetfgrrrgr | n a
40 in whi (rdspoFfédaboE/err] D errf,. p q, [er;tJr s&%&”\%a escn : re '

f or mul &0(XI. Cbl)rpmdsmitﬂ foanuld Uﬂhnmhtchmml defi pR Q&ﬁ,e,y’p,p,g, Fe rf'aﬁgs"
free hydr HoClerysare prepared byreactingd err]) - andwfthﬁél&lh\wr&ﬁﬁwa a aI iﬁ@r When a
al dehyde &Bf HW“BF“'I“B'PW’a (XIV), e.g. 30 potcdng galpd’ must pireheed intle
~groups in T. or sily ethers, may be effect edpaseﬂpvef\mmubbl;eethergrouriﬁhlbeseIatter

reacti on between conmpeindye ”th f eport ed. Th%h }” f r&ﬁ@ét:syletheror

conpound 45 fornulag I X¥ 1T} and (1th) is r r

formula (XIV) wheréin |s hydroxy, may be5 p,efe% sa % dF ﬁﬁnﬁmfm&
?g st andard oxi dat e;amppraamdhksxe&efaﬂé diefhRi/akéta

above for- the effecte

bet weenconpounds (I I) tArd

of the - awrﬂredrcapmhaaureesegﬁngmow i c. ol efflimsthexiapetali 9r@s kete)ain thioketal fan

~ organi @65 @he B bre 95 ddfinac at0E W o Wihds ighofi N ceﬁmpmeahw'qyﬁiofv&fs' or trans) at

t he new th‘B?’m?d'ﬂEmaﬁehmmW)chrom C. anhygbl de i-n sul furgg agid, 50 -

- exocyel i ¢ doubl.e bopd The |nd| vidual isonmers 15 fol | owi. gz normal =~ -
-procedures 5 - - vvrthforrrula(XIX) may - %parated vvrth
~The reducti ve. am (’r'rpé;,r d’r\’Ir aﬁ‘r"zon bet¥en a fractronal

crystal li fhatr qlrh ph ch roma ogr ’g}%/ - as corrpou?rWW"t'ﬂ'ﬂP‘WFﬁbl a (Xv) and an

al dehyde- gefined abov q‘fk' 4 8198y, (XVI) is run undgy _r action

condi t BONSgdnY, BAIBH ﬁgm%f l“gconver sion of a conppdnd with this -
proceduregmplsmeﬁnabdpy'omyrwthaome d;] grr de .55 fornul a(Chg-4)—sato one with
formula ( psyifiprebent.20 such -as [err [err agent ' effect ed

- as. describ W@WW'@HOMB (b)rlm#vbrgmua; JprﬁﬁlenﬁQ%L{QfH 0— .

-—NH—C_O R R _ (CHz—)z 0—

1) or ar etal ether residue (for '

tetrahydrofuranvl ether, dioxanyl ether oxa(h)é)(yl :

1) ‘o secondary dimetiyithisacethba diethgithidacotsly eforabiit



The reaction between corrpounds W th . r-eactions involving L
honpoundsWth formula (1). fornulas (XV) and (XVI1) is.run under the normal
I exanple, a corrpound with formula (XX) in conditions -for acylating .
mipes. . - : which Dis Oorrpounds vvrth forms 2 qi13vesare prez)ared
Il n—a 25 procedure Tnvol vi ng. 60" T lrerr] -
[err] f a conpound.with formula (XVIII) S5 C frndabove)
may 2 tr’ﬁ%payr"g%ﬁqrom a conpound (XI X) in which %{: ér"’r] ?‘%\ﬁzl?) '
vvrth the usual estigrig-cation met hods” for al col@les 88 Al so, a..ggppound .
(XX) in which D js [err] in which p, [err] @terr] are‘as defined

above, ‘T is a prditect®d al dehyde functron [err] o [err] and [err] as

defi nergfe% g Rot. repared froma conpound®{X%L,X) in whichis X, [err]
and [er % i
commf“o'%%fiﬁi“férnatﬁfr‘iﬁ%bﬁm R ¥ e D e

70 Wi drbtettue ofithe frbe hyeltory groags ima - and t-hi okef ; ér;,qlt,blgqe,pg‘gp&%raf&hyd‘ghe

aI dehwwomdnf&l:muln@(l@r oops agetel athel@npoun p,[o@rcf*.]g groupsinT. . W th
or m@rgl vignsly r [ bed pr eviteueiction kpteden vambpauntywistci d R

hy%]orle la g jﬁ“égm pr ﬁewmdaﬂvwham&tawwd% Ol!dﬂwﬁ nment

erd' rbct&urassrorpr ot ec? pordsbove t al.
When SEa fd@awtrdaanﬁtmﬂe ust V@ o a&ﬁf
pres ea&aomf anotdaﬁié sdleftisaehia@ deetomie lamy |  f un ,at, ,{,

acet adotution oﬂcbm'@anhtdftdhm sulfetistegide i's 65035xd6ﬂ$ﬂ6 &bdﬁle ond T[\ﬁh&llﬂdtﬂl .samaral
1{5efpé1 %E!”P"Fa'a S t hi pacet al_and t hivth eopinall $XIXNmdytie Gbpiraddowithen the

ive ammatuon reaction betWee
def hn th formula (XV) and'd@n-al eh de fractional cwsu“'mwd@hmmamrmbﬂam

[err] v L.Pm ”G&lili £ EHdiBng ,ﬁ,prrpoundd%ct'lwd previouslys, fnds with formla
(1) ekt donga A o 5 T L or bl 1 o
pr @oesush es NaBHQ blvluﬂg. 8s redubig agent. - effected as described aboye. ‘for the analogous

GB 2 0fke Bi@QthB b_.etween comufidsywith) - conver ei Ridciins MvEARPEINHS hormula((XX B)
[err ]f O%« )m.%" 'éf under "(W For example, & compountl @ith fd’rlm@a o) irg,

[err] Ao&bwp@dstd of formula (XX1) V\here'rn.
G bg u,gr,gﬁ,p-n' € F%F\%ﬁa @lﬂxs agp def i ned abovewmgeonbe prepared from

. one of a"QeaBdbrof( "ﬁaunbyv.ﬂarf&mrarm\vmws e.g. by reactron inthe- presence of
base, wi.th. a 35 silyl. halide, “a sil azane(PoPs@fBM ve) miay beiprepssestitaand de in-
whi ch p and..q -are: As- defined above and GFoMRoYNd (XX} inwhidyDlexanpl e, by
reaction with- ac,pp-.eaeqt her -5 'protect ed carbonyl groug as reported above,
into a corrpound (ﬁxx I) R ¢ 01 : err]
where X' is -0, -G or -(CH2) r=0, 1), mtln ]he usual estenfrcatron nwthodsforalcohols _
according to kngwly, Procedures. (XxI 1) 68 Also,acomaeund DRYMMBSINE of  formul a
(XXI'lYy, .in whi ch. G’is a: protected car bonyl ,: may be prepqggd f.rom one of '
'forrrula XXIB) b oxrdatronrn pyri di ne Wit h- an exc the.. o
pyrr ‘sa r;‘?ect Jﬁré‘% qugﬁs&eﬁ'rﬂa'mrah p,q, and:G'are ascdefr ned : above
& on-according to Mffatt in a [,e’r?\l) ‘reacti onof

corrpound (XXI I) wt{t/wa 45 i X‘Eure of benzene and di et HS/FrsoI phoxide with
10 compound Q=Clerr]/in whi ch err] is a :
di @pcl ohexyl car bocﬁHm de in-the pr esence ‘Largj Vid asuefned ,%)rw Vﬁtl’gmkw to
gi ve a conpound. with\ %yrrdr ni umtrrfluoroacetate orrru a '
The reacti on-between: § eorrpound wth formulla (XXI1) ahg O:C[err] ([err] as
defi ngdng @hd B, as defined above) witha =~ 50 above, but preferabl§=Gethyl) is run in
t he (ofh du).dofformula(lll)togweprcaapcme of 2-4 . mles of a, ba{ee such as godium
met hothEer@laG(llQm et hOX' de sodi um or 70" with thé usual ketallzatron and thloketallzatlon S

: : - o C procedures. -
- ST . S The aldehyde protectmg groups macompound '
qr ey iy "-'".'@2"'2 = withformula (XX} are removed as described

\az, IR - . previously, preferably by acid:hydrolysis when the'

(- K P RIS PR 4 - .aldehyde is- protected as an-acetal or by treatment.
Hoy—pan T— : with mercuric chloride when it is protected. asa
'\ AR tax) . .- thioacstal. When thé aldehyda protecting group
T S o _must be removed se!ectrvely in the presence of . o
T [ : other protected carbonvl functions these Iatter i
' | 80 should be acetals or ketals if the aldehyde isa
35 wherein R, m,, D, m, P qu R . 'and T are.as thioacetal and thioacetals or thioketals when the
defined above; . - . .- aldehyde'is an acetal. .
bV} optional conversron of a compound with _ ~ Compounds with formula (X1) are prepared .
formula {XiX) into one wrth formula (XX) . with a procedure. mvolvmg

A 3
[ 1
R].R



potassi um hydri de or potassiumtert-butoxide;” with an excess of 6-1.2 nole
of  carboni ¢ 55 di.ester per nole of ketone, neat or in an inert in which
p,q, G and ferr] are as.defi-ned above; sol vent in an oxygen- and

wat er - f yge -at nosphere. 15 ~ - [err]) reduction of. the prcalict otdrgsoudd 13
(XXI11)—The tenperature nay range 1rom approximately to a conpound with

formal a (XX, eferably 60-. [err]) or .a.period
between 1.0 W’cu"tveerg'o%?tfcfcfmﬁoung(b%”r(w)d varies 60 from ,90% ' -
"dependi ng on the tenperdgture; [err] - Co the reac‘tron time: a&gn
the concentration. A, nd-with formla (XX 11) " may B | V)

reduced with an alkal &8 28 al | ne eg,gugh bor ohydri de i n ys sol ution,
preferably at” a 65 p & Tween 5.3 and 7.2, or at [err] w'tTt in which Gp,q

and [err] .are as defingd above; . et hanol iC. \[veerrg.&Grmqrnetga.uhgragasdefmedabove o
chl ori de/ et hanol . General | y, the reduct i on i s :Gosvpipeirdl of forBdla (XXH) Yherein G is a

optional separation of gonpound (XXI'V) —m Bot@surand the excess reagent is
quenched by 20 into t‘gﬁ I)VI dual optical antipodes; © - Zeagdéng a readily
reducabl e species, i -s‘ace"t one, [egong) - optronal conver sj on’ of: co ound -
(XXIV) 70 and a prk ®donor, |ike acetrc Bd ')8?? 5‘? OZ':d
formula (XXV) . The-i di vi dual optical ant ,tha
formul a( XXI'V), in vvh| c G is, as- def i ned atygng g,a,ge,pa.r |§qdnfh.)5roacetam.de

saponi fyi ng, wikig p?aﬂdpqraré #ldefined above and G’ is a or, for examplemlré’hgtltﬁivﬁﬂfbmﬂ' ether .
pr ocedur &s protedtedicBBonyl groly asaéportadabbbe, product acid wi'th an optically _a(_:t ive

base |i ke @)@mound(xxu) qui ni ne, chi'nconi ne, ep@l ne,

1- phenyl - 1- am noet hane i hydr oabi et yl am ne, anphet am ne ar - argle I;IF git)n
separating the resultu Ja‘s,t ereomeric sal ts A7 S— or —(CH,{r=0,
crystal lization, in: \/\h;i 35D, g and(,é,grr g_‘g %Tﬁ%oa:a m, mmc fsa
exanmpl e. The-optically.

ive acidis then t GRUE f R tddHBImBne Bf
_vered by conver3| on 5’0’8:5. p(xéf"}mi’ééﬁi@m (witK\dh
into a conpound wi.th fornula. ( XXVl R subseqmmfthapyrtdlinbmbamnmhmndets

conmpound (XX V). or - re

aqueous SO||qj\gh| gonr:)dGa {e,as defgrr(t)e(d)avt‘alzhe, . éls complex orby oxrdalaggd accor&r;g ‘t; l;/:gf;t;v :;9 a
GB 2 013 66 Ebund B0 uhi ot nt e

ketal or tIqu @ikdltﬂ wﬁ@'é&#&umdﬁredure @fc u eint epres

descri bed O&WE( xm) corrpoun s with formula (I éa@ Qc&%{ﬁi{uﬁﬁwﬁhs of
the protecting g‘f/t rd ateftiary al cohfblrmurgmpﬁrdrmx:(m,gp(agesthhlaed '
optical resolution: 2) ) A ‘hydr ogen atsomatseay, bupéferaldy tiathyll isew imiher oxy |

5. protecting. groups. ar i restorgg.at the peoshcadf —dgt A of mbage gughesradiem
SO me

with formula (XX V) or ' separation proce g methoxide, oxide, sodium or

(XXV) . for*exanple, by At with a sul fomtfssr'\l‘ﬂg':@%‘i“é%‘fﬂ%z é‘g fbut I(r’eee -

acid prepared’in th| s- .acid chloride such Hie t@,l EREIS bf Hetyn¥ nea%lﬁah%e

converted tpwiith 9@QlG sl yaraad definsdabow: et aWdtih@ﬂh‘*ygaf-ammwk apydre'

chl ori det Eandc"())@dubt)onwstmgroslmmravwnﬁP@@&dur €5 Thd temperatsteanmayeangd Gomabroximataly

r educti on maeqr@t:p%wtfprw PEWVAte, for 10 tr@at9OPrE (qurﬁb'\asoscrw%f%a Pe"°d

di azoal kane.- Ja(ist ance Wi th. Li AI H4b‘PtH’ s Yﬁ'rgs
from e§ ehﬁon etem etra

[f desired, "using an i dgn J.. procedure,

group [err}i's racen G pre of corrpounds ( kot

at® the same ti ne to th.rl_-_-'rrary al’cotfs™ separ agdeegdrmmanumdiuumumbeaptrcal
ant i podes. " | Terr], 7an gﬂy then be oxi dbarebydtide in hquediis solutiert, pmfyqublyata
conpounds (XXI V) .and (:X al dehyde Wi t6 DBW&@?“ §-3PE‘h ér?ta"'i@

G*is a pr Oihe\ﬂcﬁ% h@ﬁ lareQk QethedBovEe - - th "" :

forrmula (XXVigh) oﬁtﬁgghéfﬁ&%bmmohbﬁlnﬂ popwyi cal arffi® th'@ ﬁﬁ 2’&5‘& .qu(',},?grgd by

car bonyl 2gr|at¢phé |nd|€iduaemtcalragtutoldes with ap opti, y,em | kedGcablelshaties, IR&Thdatdne,

for- exarrpl e ‘@) optional conversio w}@mp und (XXIV) - 70 and 'oh)ior&fr,gkﬁidé&c addjSI ne, L

al ani ne, 1-ipiecrppmpaungityfor 120. 1-- phenyl - meumimlopamlamlpadﬂ#osa winipend .

to give the corresponding, optrcal Iy - actlve di aett'érfeeta@@ﬁ%)r h&blﬁi'fﬁ*’%ﬁ o
satoé‘;,e

et anop

these may be.separat ed “xno bave, may be sepa

by fractionate cryst al '14 2'@-1"[”3??? or by HPLC 7t5h t?ﬁ’ a’;‘mf “3 m"l'vg: asel
hydrolized tq.. . .. «i” fi ch one ofederr]’ a cd,ﬁne gdpger\,_p WH _
al kyl , [err]-al keny| erriﬁ@ﬂhhr% Hrhﬂir&bh&lardiﬁe Mﬂfefmyne
[err}]-al koxy, --aryl - [oedrgihine, and separating the resulting

[err]-al kox or a- Iabl Ie et her err]dlaaﬂetto emors]a'ti W'WF‘!W%FW"
ketone p tl rch RP@’)Z Bg" P'T d tosq rfree&s'r tY ‘Etﬁéh:’f‘nda
O L L I S S
reduction f%ﬁlow ng- actlve et o- esters nny be s orne |nto N 88

standard procedures, for exarrpl e, with dii sobutyl optical anti podes ( XXI'V)

and (XXV) by ketalizaton alum num hydride or |ithium di i sobut yl al um num or
acet aI | zatron in a conventronal way. hydrr de 30 ~ The optional

Y o o “Alz o o

—Q aryI [err] al kyl




forrrula(XXIV) toforrrula(XXV) may be - [err] followrng st andar d - Lt
rocedures, the product done on either a racemic m xture -or the indivi dual
O is the correspondr ng primary al cohol which rmay isoners separated, as

ettri bed above. 1n this al'so be prepared fromtlas fzr@ﬁ;' s B LY 147 -
‘standard transformation, the configuration of the TT1ee. —reduction with
ferr} nmhrcﬁhsahmﬁr.etf%wtﬂtﬁoé&ﬁs 35 hyg Q@{M'rt%k& %c ﬁ%hnt GOS8yl Ng i
S nveg.g gslinclhe acid is prepared by sapogp chibeditab O\ f ﬁ forrPulQ )edure

i Nvol. v@rstionsly ¢hei Hydrolysis ofthoprotetinghy dr oxy| to afford 5teararyraubyo|a cohol be
oxX lt; doreerk. ray préveds the opticaliresolutiy: ther eat Nt  Avhydiogdn 4tonuharreplace the fresmmé hyde

i ©hemtgeting groups pre g pstorpdat tesndsf e, as9 e.rn\ﬁaqoenwddr-th f?r osphi ne

W

an d §1e separation proce v usI E or th Sp i C
The optically act i Eﬁ\ y Hasp- wf‘ 51'

- aci dygpageical x::,::dt%p&h&r Eréary 3 eeeer s dd.

benz pdxav) QsiRg |ERIAM gicdades; for ﬁl&tacht - subse SSsulfSiat) fot ng
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USi NG ONe oBised, B thé & oma.saﬁ 46! ones t BamuidiRuil ehroko -
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3- endo- THIbe'b’ﬁ F??f’d‘q\ﬂ&‘ - 2- exo- B“i °?[3 3- O]WE?S'?%N 9°“h° 3R
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3- endo- THRM#Rpil Wowmm B3 sQlogt 1"!9 ﬁ\eéko- is quéichedodit] 136 ml & acetGllemod amé of
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ox0-4' R-f [[363 dl]%!nel -.-t rans 1 - enyI% ydroxy-oct-1’-trans—1'-enyl)-

(3" S-hy %& é(?-e&do 9{"10,' yo’ff'@ﬁ x01 “tr ale:yclo[S 3. Oloctane;
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sul furic 6\94 trﬂh fne ﬂi{l%ho:lysbuﬁ-ﬁfpar at B Hiye cml’?endo-DMtB—sll ioxy-2-ex0-

bi cycl g8 tdandH1 Geriyam&gycw{ata Ofattews; 5% [err], ap __- y,_pem_1,_transy_1ﬁny"_
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65 e@a&%la&d“ydroxy non 1'-trans-1 "-eny rga®§1’-envli-blcvclo[3 .3..0loctane;
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2 exo- (3' Fex chﬂd Nh%ﬂlvva-b Oloctang| 3,03 B i AHe LG Aorcs DNk Bixo-
endo 7- end “53"§ ElGdd?]’iF""B‘%Ve'? endo1ﬂ&:§n&3 yeebywectﬂ%c:anm» )_‘o.
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GB 2 013-e6&03'R-Bydroxy-oct-1'-t%s-z envﬂ-aéz - br o@arﬁpl&zmyhkfo uuaizerfdotmdroxvect -
di n8Q fey %o—'ph m:m;ﬁ in é‘o&r% ﬂo;{ gq'I;HF i S ?g@ds a%,} Olactengré-one-3,&'rhjet THP-ethers
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[err] bgcy’é'lbq vm‘%ﬂee%ef& exo- car b?%/a met hyl ester-7- one: 7, 7- et hyl enedi oxi de -

in acet %erxaé'ﬁ °%h 2 N [err] (20 \Lfor/4 hours. 65
Acet one is rﬂ/)arewr&rﬁeﬁ G1ReptahGLIeRea koA UCOUS (cis),
carboxymethylester,
{—)bicyclo[4 . 3. Olnonane-7-one-2-exo- .
55 carboxymethylester, H
(—)bicyclol4 . 3 . O}nonane-8-one-2-exo- N

carboxymethylester,
(—)bicyclo[5 . 3 . O)decane-8-one-2-exo-
carboxymethylester. ) . H
60 Using the procedure of the Example 58, these :
ketones are converted into their ethylenedioxide

derivatives. —C=C—, \c__.o —0—, —8—,

Claims
1. Compounds having the following formula {1) and

C=C {trans),

N
7N\




| phase is extracted with ethyl acetate. ' extracts are washed _
~until neutral, dried and evaporat ed t[) ME Iﬁﬂmmﬂd Z3-endo- 10 .

hydr oxy- bi cyclo[4 3. 0]-2- erein Ris chosen from:

"~ the gr 3@p. a) a free or car boxyrret hyI ester 7 one. To a sol GBi2016f681S 37

esteriTTed carboxy group;, D) -CTUOR )3, where ketone in dry acetonitrile

(25LU’n1) ikarhpte 28ded d-1- each R group is mdeper@gg}lyﬁ_[& r-al kyl or

. phenyl - .-eAbmhu@ramegsf]@aJenea_hmysol vent . is UF 1 C ['Err] R', where
R' i s. hydbioygolér 3 sdlcvdxg-cdibetyirhétiydestdr{7- r ecover i ng, nﬁtcnzl)qn 70 [er rg)
acyl oxy; @ e-IB-ﬂWﬂan'demvewaﬂ@p@"i's slowy co Sat r.t and then.12.12
g of (+ﬁ3"‘i§ EﬂS"'ﬂS['c?r {i{. '°"4 'ﬁ 1' 68t hyl | d i ng) - 2- gxo-+’

car boxyrre et & col'lected xSya [err]
after fiI ,bgﬂ,agt%? t,mt,%%,ﬁ'ﬂa}e concent ratéd.” 2“‘?ﬁ?lti1e?' f3"gi ve 6

g of racelahd:e\msaraaa givef21(25g Afm-s.anad.rrther concentration up to 80.m -affords
11. 42 goohydrexydicycioid- By dk2mxo-7, 7( 1 ' -:phenyl - JvheremRrschosenfr&ﬁﬁﬁ@groﬁé)hfraé\ﬂ

[err] are c@h%@ﬁthwﬂﬁ@‘pkmﬁeﬁ! ? lf"POPfﬁ the esterified carboxy group, b) —C(OR’)s. where

et hyl i deni d ﬁ - each.R' grhepi I? tly GreCyalkyl or
[err]-al k)z enyl-1; 0 |-8 i rs : ~ phenyl; c) —CH,—R"", where R’ is hydroxy or _
al kanoy1l " m,xt A seg, :ap,t%d é%pﬁr_?’eﬁ"&'“"t ‘He two Schiff: bases

~are cl eavad;nwahhg&@(gﬂemmyam[qz-(m-[err] (200 nf') at reflux: tRerrperature '
f or 2 houmpbenySt-etleideninsino)2sexev apor at ed i n vacuum and after ‘ex faction with

et hyl acet aerboxvmnevlemﬁriwelahloﬁ Q recqipiteces are 30  washed LooN| neutral ,

dried andag GHor watgrs, 4 CHO, h) a vacuumto B ve: 8.1 g-of
_(+)3 eﬁ@omg y’e ggg{(l ma "".g’e-car boxyrret hyl est er - 7- ®ae,. and .
[err] 72g(__ y,r;emy |cyclo[4
exo car bO )2 e‘ |ﬁ$—h@§<o-33r66k?met¥:ﬂ5@&5t Cvel engzkz d?hsgare choser mdepend tly {rﬂm

bi cycl o- [ elcydlely3lralxy- . car-boxyl i‘c. .est.er - et hylama}ﬁ,ymna;shgﬁﬂse-o.f_c;hm&arrpl e 57'_' .

are sul®s tt§%Pat&§e|bmelt!!aﬁchﬂébi!§hm¢dhﬂvpd) give the radical where'each X is

. ndepende r‘“qﬂéﬂ“ Hydr oxx7/ al cohols: _/"‘-ﬁ _ - -S-and
the R’ oo ra'lﬂ:‘iﬁ Brybicyclo[3 . FNmd
© y mblne

Q hept ane ﬁg(&, erent, are [err]-al kyl ortogether
car bOXWW&yﬂ&%hﬂrneutral dried and evaporated in" - radical; f orGHQa I r @i ght or .
branched pawpk-tagike:l ene (+) bicyclo[3.2 .2 J hept ane-7-one- 2- exo-- : chai n;

" car boxymet h?l1 oof (e'ﬂ3-°®q-’ydt9hbb'ewl°[4'@m°ﬂ3"re group: {+)hi cycIA/["zﬁ'

g nonane- ?" peail _b\gggme c%i‘PgB tr‘péister (#+)bi cycl_‘[H
. 0] nona %x 2 ' Ies? Eﬁé (il% '
lerr] - e 8- one- 2 exo- .car Ig@(%/rret hyI ester
50 ( )lainﬁ r-g yleﬁ&&i@qmeaaﬁhﬁsxameraz exo- carboxynet hyl es
(-)bi cycl &7 are sﬂbmiﬁpdnempﬁcnﬁeielm-té_’glMO 85 radical where each X' is m&e%“denﬂy—b—ér)

car boxyrretf W@9t3 do-hy me igehiaig: 4.:3. O] nonane=/3-0RAd the BX@nd R, groups, whether the
car boxyA%e ’g § 'EP'&S}‘?SF B%2-%0- () no1BeN eant @ diffe@nEare C,—C,-alkyl or together -
+)

car boxyl etc ) 0] decan@rlﬂa@tﬁﬁglﬂoebrgmhed C —Cq-alkylene
[err] oihghexi%_lgéé%gr% f) ﬁ gﬁdur e of the.

- Exanpl e 56 (+t)theﬁl%[lk@t onﬁﬁararﬁorﬁcmmrted into t °88'E d8B%ide - -
der i vat46v egrboxymethylester, err]

rel] igyclo onane ‘having th f 1o f or My nd
Lerr) ca,LoxymethS?e?eﬁb‘ EASGMES having the fol | ona, {0 e o) and,
013 661. B, ('")gﬁ'c O!fe‘éﬁng'&?mezp%ently zero or ‘an int eger [err]
from 1 ggo ?s‘r(qﬂgﬁbf E# o],[gsmﬁérg_roggg_eh& an integer of 1 {o 6; 3% [er__r] <
- chosen f r e#fbbrymethyiostsr; - hydrogen; b') where [err] |\hydrogen [err] ..
_ aI kyI or [ et-dhicyclof3r2r. pltubﬂayd-7-oe¢-2+es¢ ‘unsubggt | t ut ed or subkLli t@ bd ,
_ . carboxymethylester, - = - / \
' {—)bicycio[4 . 3. O]nonane-7—one-2-exo- e L o
55 carboxymethylester, : : C g :
' {—)bicyclol4 . 3. 0]nonane-8—one—2—exo— ; \ / ny
carboxymethylester, : X - c=C (trans)
- {—)bicyclo[5 . 3. 0]decane-8-one-2-exo- S : ' / \
carboxymethylester : : .
60 ‘Using the procedure of the. Example 56, these
_ ketones are-converted into their ethylenedloxrde' _ o Nl oL
derivatlves _ _ _ —C=C—, c=0 —O0—,8—,

' CIaims :
1. Compounds havmg the followmg formula (I) and



- .
kanoyl ; one or nore of the =~
owi ng: hal ogen, [err] one of m’w m,ﬂﬂmmf ‘i ndependently, one of
X r] alkoxy and aryl; c') a cycloa al, either 5 and ferr] is-
hy@sogen, . [err]-al kyl, [err]-al kenyl, unsubstltut ed GB ZWhStéduBed vagt 4 '
one or nore [err]-al kynyF, -phenyl, or aryl-lerr]-alkyl and ;‘

40
[err]-alkyl or [exr]-alkoxy;d ) an aryl grp04,1,9 aT-J'tﬁd %ﬁwégy‘%ﬁ%‘a&n@f or
1S

- hydroxy, [err]-alk _1 or . ei ther unsubstf.-amm grch fhe st

aryl-[err]-al koxy, /or [err] and [err] anthe:; : “Aor e of ‘t.he foll ow ng:
hal ogen, halo-[err]- al kyl, i ndependen135y F[,@rqh searfrdm[tkawr]:un:a'gmdwran-fwr m an
0X0 whe['q;i rig hyglitolgen; C,1-65 ,mqg[qﬁe,@é phen | ,—eC. alkyl, ¢ ltuted or substrtuted .

: satu s‘?}’ or unsaturat ed het eorn(e)%}/cl icri Q‘J’E g({‘&id 28 ve@ﬂq;[ err]
ol S S
- | I yl 6t
@ra. : eo‘th]arurknlnsumwhaiubaﬁtoﬁu Mth ?1 t hey
ar e auma or, F[, ahd: &2 -z, koxy, phenyl efrep] thafdtly\lvmgaslomﬂ halaS -t—nealkyl

| act muesemlerrtwmw Rotogaetherfaronadoxav t h for !llwv. emnlmﬁeut iccally

or10v@r€e'91 narily 50 accept abl e sal ts t r??EH’at 'R’d‘l"ﬁﬂﬂ‘r"ﬂ \@F? "9 9'!5‘9' |
car bQZ(S)’ %gn d ov‘g“c %‘ev 1‘0 or a earnr eJlHyT h@ﬁelpa%r -

group Iactones derrved from compounds ‘with formula (l)
[err] [err] i s hydroxy, [@Hr] IS hydrogemdtWamﬁac[ataical]yo\(vetennaﬂopsen from =
t he group\ ‘55 and Pe IS hydroxy5 nefcertizblexalietheledf, exglydiogthe. Y i s .
- CH=CH (t Fafil) ]\J [err]+[err] "U’°k'ﬂdsfff° ‘E"'d'i“"’h"’ G‘“me!ﬁ‘lal n
[err] /[err] [err/? rr] (trans) ‘I'(;'r';
n- Eé ! |sopentyl 1- 66&Haet hyI pent yl _é,.( A ks v ,l,e,ofn
pit 10 o) tr%l pentyl,  2-et hylsaemw’.shpdreﬁ,tamume%theﬁ’am rogencY &)
rret hyI ocfyrf er 2t 3- pentenyl 2—1%0#4—(“3@)@%9«%1 m,4mpre)oeﬁyl
. 5- heptenyl__cg ounds C@@cor ding to cl ad.Hot4 apdhthechain R 65 is a car boxy
group; [err] 15 4 ST ai ght or branched 20 - V\,here Zis drogen or hal ogen
[err]-al kyl group, unstrbstltuted or substi.tuted NH-CCg and NH-[err]
as defined in cINm 1/under d, a saturated X |S‘¢§ﬁgse£xr(pqmthe, group
-[err]- in nnncda-_ejer(%plrc ring or a [err] whi ch™ [ rr] i$ zero or 1,
monocycl-oal-kyl gr/oup\70 3. A conpound ‘sel ect ed. fromthe group consi Stl ng.
~of: [err] (ciH),- resents butyl, lsobutyl n-pentyl, isopentyl, 1- _
5c-lerr], 158—d| droxy 9a deoxy- 9a- ttﬁﬂﬁeribﬂ@s élaylﬁel -rﬂfhﬁ]l(h-mtyq]- and .
its 15R epirneri\75 5¢%[err], 15S-di hydr ok §-dBgsthidmentyl, @@thylpentyl, n-octyl, 2- .
met hyl ene- prosta \b@lc 5- (@8 13- ynor c aci dnethviogtyl2-athytoatyl; Irpantengip2-methyl-
[err]  _(trans),/ . a 16s¥ H‘F—féo Ilrot‘f‘dlé’ﬁ"\é'é’(?\'/‘épt&'fy'the aboye
at i

ment i oned. aci ds: 80 \a 20- et hyl- deri 5aL zy:arbo roup%ﬁ 'Ogt‘}fﬁﬁ'b%ﬁ 9'5 ids;’
- 5Cod Siokela 16 hyakGen 6 HRegeR Xy - 9a- deoxy- 9a O kyiBrougd .E eubattod
met hyl-RRS8-CES aad--diHreCH)-- pr ost-acycl - ,qﬁdern 1,,9, 1819*1 aturated

5c, 13t3[|ephcjserﬂmﬂralgmpn*mm-demxy 9a- Mbrtdhe[em’cvducaﬁg afg,neg ab ove;
met hyVeipemgig®root Wi et hyl - prost acycl a- 5, ma®eydiaatiyl graupd [err] whet her the
sane or di enoj,c aci dy different, |§02er%AGPma¢P“¢m'@R§%’rff°m@ﬁﬂ'Puﬁo 12 'such -

5c, 13t --4- oxo-[err}, 15S I(L:'h hydr oxy- 9a- deox‘iP"s' ach.s rr]+[err]
"and [err]+[err] |}s\d S t(thsa,n or 9a-net h,]g[tﬁ 55‘{23’3%&% écﬁ&%'n@‘??ﬁc _
~acid; equal to 15/ \_ : 90 imer; - . SR
-5¢, 13t-4S, [err], 15S-tri hydroxy- 9a- deo»;- &He-11a, @-d.hydmxy.ga.deoxy.ga- )
GB 2 013 661 B H_ . 39 net hyl ene- prméﬂﬂys@l—meﬁac&ﬂ-@erer&vmicacnd andits -

acid-1, 4- [err] "\ / ('-3 J,3t [err], 15S18R roxy- 9a- deox¥ 9a- -l'act one;
an®Pits 4R ep| mer ; tr al S-methyl derivative of the above .-

rret hyl ene- 16- net hﬁ-lfs\-put oxy- 18, 19, 2%? ol %ﬂm @%r»@(r?aofgreabovemerrﬂergd

. '5c, 13t-4S,[err]; 15S-trihydroxy-- trin fdest acycl —acl

9a- deoxy- 9a- met hyl ene- prostacycl a-5, 13- 5c,13t-11a,156-dihydtbxyl RLdebxy-ga-
5S- di hydr ox0-2a d8exyafth- B—Rdi enoi c aci ndathﬁatt-mszmmmwmstacycla-s 13-

70 et hyI ene- 16R- f 1 lior ofr ost acycl - 5- endidr@ioaetdi ¢ 5, 13t-ferr], 1-

5S-di h oxy-9a- deoxy-9a- . aci 85 5c,13t-112,15R:dihydroxy-9a eoxy-Qa—
rret hWﬁTﬁ} ai?eftf' FQS’H%xyI 18,19, 20- t r i nor - Methylene-16S.20:dimgthyirprogtacy a6, 13-

e el 1 fié%"r% o,r":iﬁii":f st oY Rt 2L Gnb owdoon

equalto 15; . : 90-' 5c 13t-48,1 1a,1SS-trihydroxy-9a-deoxy-93-

i)



5c, 13t - [err], 15S-di hydr oxy- 9a deoxy 9a- A conpound sel ected

fromthe group 10 nethyl ene-17- phen?lm“ﬁ m \‘\l“m 75

consi sting of: prostacycla-5,13-dien _
5¢, 13t deerr], 15S:di hydr oxy- 9a- deoxy- _ GB 2 013 661 B . 39
5c, 13_t-leuj 155 nyar OXy-9a- aeoxy 9a- prostacyCI a-5, I3-di enor ¢

b et b 17 t 18,19, 2
ggl Eier FT engaejlggf ?IEQ‘» %-gjé Qic %Jmt hyI Dt Qt 12;5}_4%#55-&%?0*\:59%0% gﬁ?ldl c
aci . :

sodium salt of 5 45rdl ﬂi%tty RYarday-OSt aC)’Mo@-pﬁsﬁﬁ/c&%- VI dbrivicacidfl

5c, 13t-| erya}deb,&i&adhhymr@qu%ywax §- 9a- 805t-11a,15S-dihydroxy-9a-deoxy-9a-

5c, 13t - Perdighpit 5Gd,anthigshRoepim@a - deoxy ga_ 70 methylene-16R—ﬂuoro-prostacyc| 5-en-1 3-yno1c
met hyl ene- 1§c WQ-HCHWIW é?) o asthe pharmaceutlcaHy or vetermanly

net hyl ene? ?@h‘é éEWT a- 5 13- 2ce saltsth reof. .

9,20-tetr i ro _ @Ql c - é&np%ﬁn‘l eleBfed #om the group

5c, 13t1d Ghdtthyl -SI‘Idd 19)15‘2 -Qn XY' a- consnstmg of: - R
5c, 13t - [ erpidstabdlsSh 1 diduyiste geig- 9a- d eoxy 9a- 5c, mmﬂhytlussmmdnow-smmyl ene-

17- phenyl - B86813tEtd)dSedikydioxp-9arbdxy a1 6- but oxwostasycla% 2Brdiendipianid; - _
.18, 19 20- tmetingne r7(3'3§)ttats dranB'I-IQJ 842§n0| c_aci( E“Y%[Q’?I‘ °6¥V§95P‘C‘hy" :
aci d trmor-pros acycla-5,13-dienoic a ﬁg 1 -ynoic acid;

%a- , 155l -8a-deoxy-9a-
5c- [ er r Q}E ‘Qlﬁ E&Y %:% methylene-7 nor—methylene-prostacycla-5 13-
met hyl ene 1I’30f9- {illignolc3, 14-  dienocic acid;

met hyI ene-a]:ﬁR f1 uor o- prostacycl '5-en- 13-ynoi ¢ 6¢,13t-11a,155-dihydroxy-9a-deoxy-9a-

di dehydr o- psedsuatiw1&iS)diedrokB8y-dexixg-S9aci d rmhlsdhne-7-nor-methylene-1 7-phenyl- :
‘the 16R9 Immneémylﬂﬁehu@gf -18,18;20-tinorye | | sjstwezoptﬁ : qlacére? iegpic acid;
-digroi¢ agi .
\s{;[ tegl Pﬁ;lr:? £- 11a,15S-dihy ro;%eg -ée%)r(yr-;a 155-di hydr Oxeihy ene -nor ylegzq ttétihe '

. -16R- - -5~ didehydro-prosta cIa-5-en-13- nouc acud and .
di net hyl ngldpy'eé‘gt1gg ﬂ(':‘ 2 ?ﬂ?%lseeﬁoﬁscyng'& d; 4.h me%m HeRot: ey fromthe

group 25 a5well as the phanﬁﬁca[n@d’aﬂ\} orl@tSnﬂHnler OX%’~1 9a56lemxb’|ﬂ9'ﬁﬁsgtbhvdﬂ98-ﬂéﬂxﬂ-@aﬁﬁ-
- di met hy| erseeeprabisisalesthéraef5- en- 13-ynoi c aci d; dimethylene-prostacycla-5, 13-dienoic acid;
5t - [err], 155-@;:%@@;!69@@9@)@3 @oup 5c-11a,15S-dihydroxy-9a-deoxy-9a, 9b—

5, 13t - [ erer s'sPBSOfdé gi\{ldroxy 9a- deoxy- 9a, 9b- 3(;’3‘?!{; eﬁ% ?8’6 éyngcg‘f'l‘gb_c
Yz a-deoxy
acid angolt hy1ene—prostacy -enonfééJ 33 HiS 521 7- cogl = ggf 1 19wtr|nor- o
epi ner; rostacycla-5,13-dienoic acid;
pr ost acycl a55.11§1 gs_amwrgxyaga@oxysgg_[ err], 15S cﬂ By ALK, Qissdiwy-ga-deoxy-sa 7a-
5¢c, 13t - 11 methyidnesbrdsyadyad5yenOis-whoayid Bhd fa- e thoyoatirestiwieretpeastacycld5.4 Brdiencic
13- yn0| c_ckGReepimmnd i t S hono- di et hyl ene; gy @®§dacycl a- 5, 13-dj enqi ¢ 15R

-36  a 16S-methyl derivative of the above . . a,& h11a\;i1558—dlh ydroxy sﬁ%ﬁﬁ 7a-

epi nme
io o-gdiméthyléne-15-metf yl-prostacycl 13-

deri Vat I Vén?? Tﬁ?ih\l/a eq'}cgtlve.?f the abov?gnentltglgg 3t m ’acld
5S- di h,ydroaﬁ a- 'ONEd aci ds;  Bg,13t-11a,156~dihydroxy-8a<deoxy-8a,7a-
hono- di et ssf %terﬂérm.ﬁvﬂ#oxpsg-aaa&ml a-5,1 R mOQimEthIHe- WBSHrhathyHipwstaofcld he
above NiOthaRkse-16S-20HiRBBYIPraatyda:6aG: dS; 5 5,13-dienoic acid and the 16R-methyl isomer
5c, 13t - [ erdidnoitm&ddi h%d oxy- 9a- deoxy- 9a, 7a- 5tthqre°f

1, axy-9a- bc,13t-11a,1 5S—d|hydroxy-93-deoxy—9a 7a-
t-ferr], 152 @ﬁth by Pﬁvyl'ﬂﬁ?%ﬂ 96 P 21 40 homo—dlmethylene-16a-phenoxy-17 18,19,20-

hono- di net P‘éﬂ’é“f&§ :
tetranor-prostacycig-5, 13-dienoic acid;

et hyl epg- %‘S 4.9,lon'{3|tahyds' BhyAoY by 1810 sc-11a, 155&5«:,@*@9@«@@9& Fa-and
-t e 16R- medahy thﬂ@,ﬁt’g@éstﬁy&agng-ﬁhbﬂ acid; homo-chmethylene-prostacycla-s-en -13-ynoic

t her eof ; 5t 51,38t-4S114, 15$Eﬁh¢drhw€§aedeysxy8m-deox -doil; ' 5c¢,13t-1 1l-a,

5S- di hydr cmgths@%ne @aﬁ.‘la-dlanerc hsid-ddey-1 6S- 205G41ms1 w15§a¢lb@lr%3?e1da°ﬂ- 13- .

hono- di t'W pimsroxy - 17 18,19, 2015 % -(tpmethylene- nor-prostacycla— :

| 5t 13t ~tri r - '

tetrano lém €1<5h5 :1345#5“ acgg 15.3 <a(y 11 0 weII a e harmaceutlcally or vetennartly

3t - 4- oxo- [ o ‘% ﬂ &E‘%ﬁ -~ acceptable salts thereof. -

5c-[err], 53 ' 6. Acompound ; selected from the group

9a- met hyI aﬁahmr@stn@mhaylaa&m-emen-c aci gpq consisting of:
hono- di ﬁ’étqumma-ﬁn@mlmmblars en:13-ynoi.c %t 5t13t-11a,15s-dlhvdroxv-9a-deoxv-

13 - 511811 1o 1§6,¢fh - Riostapq! shenpie adidiac
3- EZII Lelﬁofgr'ra]%"’ﬂ%g'g&i‘ %205'6“‘?[3?3?2”] iglqaéfm ﬁ% h g' °Wé§,ﬁ'§§'§md;

and its 4" ic acid; prostacvc a-B-en-1

115
9a- 13t-11a,15S-dihydroxy-9a-deoxy-Sa-
9a, 9b, 780 hQithy ﬁ1a1?}ﬂr§x%om9a-deo%ﬂﬁt acyd?ﬁ methylene-7 y -Yprdafacﬁ{aré-w-
3t-4S [e”t}mory-i)%s'&d’cv ,ﬁ@-%ﬂénoucacl@ 13- di enoi caciighoicacid; - -

9a- deoxy 9a-BR8hyl @ rES-gihyasdxaOy-aeaxyBa- 13- 5t, 13t-11aa‘558¢dallly1dr0a$~9@-ldeoxv-9a-
phar rraceutm;!ﬁ;llgzaﬁ*%vteﬂl@mgmlln r;Q?’f_ié-en?L c aci dnethylene; A-rornmthyjsy "Pré?g’_';elgx;c émd
accept ahlel’s ~HRUeaRyfProstacyclay fenot 1583d| 6?1?9(

6. A co%]l':s) AFY sel ected fromthe group W%m%&sf g%ph ‘yga Soxy-e-
met hyl ene- 17- cycl ohexyl - 18, 19, 20-tri nor - , 120_con5|st|ng of :
prostacycl a-5, 13- di enoi ¢ aci d;

5t 13t - [err] 15S—d| hydroxy 9a deoxy- o : S

A N A~ 01 o T = a ~ N T



_di met hyl ene- prostacycla 5-en re [e ] and-[err] _

@:?ﬁfﬁi o et e sl HH[IHHIIIIHIH

.mat hyl ene-17- cycl ohexyl - 18, 19, 20- tr| nor- 10 prostameckasts 331d3en014§~

acrd; BL J.JL- ferri 158 nyaroxy 9a- aeoxy o, Ta- . e

hono- d Iene- rost 3-dienoic. acid; . . _ g ‘-t

rad| gg it zc@_ _en %%@;:; & hydr oxy-9a- deoxy- ga}%p 15 o
prostacycl =5,:13- - _coN . .. err] -
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.E)r p];i:gy egﬁfs?ioﬁfi} Eji;fg‘fydffowngun € 0%/#50?1&'5 F Fq [err]acylﬂoxy -d) -40 >.<y.
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[err]al kyl; as well as tr}e érr] lerr], [err] [errl—and Lertdnd = Naerones.
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