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i nvent ™8n ,(33) OnitatStarks ofeAnpiriay (What a patent may be gra
hodw8y (44hCatplete Spexificatidnepuplishéd I2nBab, 1976 be particul d AU i

by t he fol($la)WTr@V§D'éﬁ BHOBLAGIKS1/19, 31/215; COMMAIPRANWBAE | Ve st orat es to

ceftain ndftﬂél eaptaaerdi n derivatives, to a 5 rocess ToEthe producti on

t Her eof and t §erltl%ﬁlr1|7%’dvéllﬂzr?9%?9+e78?%4e2§Y ?%5 by this process. Mre

particularly, the p % ta-4,5,13-trans-trienoic

aci d derivatives ha % - and C-15 or at G9, C

11 10 and C— 15 g ’36 vvhi ch may be further
386 B 38% 11

substituted at et hyl or propyl group,

s well as to th 496g91p rsggag(ﬁ%g M@gcept abl e, non-toxic
esters, ethers and §ﬁ|62§ 62£5gsg3ag 2QsH 448 caf esEsIlbwegs of a new hornonal
systemw th a renar kabb® 66660 670Dk @0 mal7iamgl qehhar maceut i cal properties.
These conpounds bel eng7t er4a7d:590 79Y B gUGW MM NCmanTgal |y rel ated 20-car bon
chai n hydroxy fattyusdideNowDtvdi ning a five 15 nenbered ring in the
structure and isf 3830t 6 tRYC s of unsaturation, a nunber of which have

Gt tron of pri rapgrasEARRNNGIGAYD BeREVARIVES Ml PROGRANT 07 ST LCen
Progress in Horlgﬂ?dg . t%ﬁf‘i\ﬁ*ﬁx EORPPRATION; & BunknkaB) cBRbat?cl ®PCE, 157, page

38p 20 VI}MSMEmﬁ,LR frha, do hereby declare the invention, for -
20} Pr ost agl amﬂwhzv ré?ﬂwiteleii &‘I&E\fbﬁ ‘d“ﬁ hoéh)"f"h‘shs’l!lééo and have been

i sblateg froff IQWQ‘gg;ja B o ikt on, @ nunber

of the natura}dcyssﬂmwgfrbmuwmae eﬂsm &»éem &iu@és&:lﬁ&[n@dbby cheni cal
synt hesi s; naotiepperss.exanp page 5675 (1969); J.

Am Chem  So N%E %t’he preiem? l%gm gta A an 1c Soc., 93,
bages 1489- 12?5«% 9"/}?@@ B I S o SRich g e IO P biTerMba B Schoei der et
al . . Am Chefmc—gomdlorS[D—IS M&%e@ﬂ%&)qpylgromanweﬂ asfo.the Chem Commun.

page 303 ( 1969yesH SRdingphma gy geptatly Preiais. cthees ma%é 1969) .

Because of thﬁ'l E oﬁ%@éi] ndi WS are m ers tlcbp‘xﬂgormoq?h Sés ed:\npgm cal 30

proper tifes E)ghnlublof eﬁlm 11>t xhlas:dfzam cHaindR ey m $acuas cgmemtng cﬁaé of tisnt er est
has 30 focu smé*ws %f{fra d’%ﬁ@ %?a&t’l'i “@Pef hal ogs of such
conpounds; }6& e D eess é%fg 2485 nedi ates for
prepari ng m)d’r g}‘ omdnag sam mspar‘i 3 ETSI(V%S)Ia\ﬁ&Sch&eﬂQ’Dﬁ)ageDE’II ce 33p]
(1967) by t e same author.
.. Prostaglandins are widely distributed in mammalian tissues and have been
isolated from natural sources in very small amounts. In addition, 2 number of the
naturally occurring prostaglandins have been prepared by chemical synthesis; note
for example, J. Am. Chem. Soc., 91, page 5675 (1969); J. Am. Chem. Soc., 92, page
25 2586 (1970) and J. Am. Chem. Soc 93, pages 1489-—1493 (1971) and references 25
cited therein, W. P. Schneider et al J. Am. Chem. Soc., 90, page 5895 (1968); U.
Axen et al., Chem Commun., page 303 (1969) and w. . Schneider, Chem.
Commun., page 304 (1969).
Because of the remarkable range of biological and pharmacological
30 Fropertles exhibited by this family of compounds, a great deal of interest has 30
cused upon such compounds, and the preparauon of analogs of such
compounds; accordingly, we have discovered processes and intermediates for
preparing modified prostaglandins and derivatives thereof.

[Price 33p]
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2 1,413,831

2 The novel prostaglandin derivatives of the present invention can be
represented by the following fornulas: O [err] wherein each of R and [err]
represents hydrogen, nethyl, ethyl or propyl; 5 [err] represents
hydr ogen, hydroxy or esterified or etherified each of 5 [err] and [err]
represents hydroxy or esterified or etherified hydroxy; R6 represents

met hyl, ethyl or propyl, and R4 represents hydrogen, a[err] al kyl group or
t he phar I’Y&C?Utl cally acceptable, non- 9 |8§15al ts of conpounds in which Ris
hydr ogen; -prowvi-ded—that—-+30— - -fefr -S—-Aot--hydfregen—it-+s-the-sare as
[err] and [err] The rclio;el pr?‘stﬁlglandm derlvames of thpQprepest deyentiqd kémds shown in
the above for mul SESAE! %K HnRI9EPEA A4l ow i ndi cate that the substtuents
are in a configuration, i.e., below the plane of the cyclopentane ring, and
t hus for conveni ence and si npl# rgeéemﬁ@’”éf the optically isoneric
forms. 15 The wavy lingsdl[err] dindicate the a and [err]
configuration, or mxtures thergof. 925 Theydoubl e bond at CG-13 in the
conpounds of the pr esent |nvenf?| dﬁ has t he sane conjl guration as in natural
prost agl andi ns of the PGE, [err] r\/[ce=rcr=]c$|vre€§ that is, the trans R
configuration. These novel conpo ymmetric centers and thus '
are produced as 20 racemi ¢ mixt uresipz Notwi t hst andi ng the fact that one
of the individual optical 2( isoners, for cgpyenience and sinplicity, is ;
depi cted by fornul a herein, ﬁ'*’e"s%‘ﬁ‘fq(entl on as clained herein is
directed to m xtures of the } S@The esterified or etherified
hydr oxy groups used herein ar@ tf’(*?ose'?pdf?ym ologically agcept abl e

hydrol yzabl e ester and et her groups € owaﬁcrp‘eﬁﬁ phar maceut i cal
art which do not significantly adver s@ﬁéﬁﬁl/\t\he pharmaceutical 25
properties of the parent corrpound The,,co 4onal(1>)y hydrol yzabl e esters
are derived fromvhhydnré)a%gr ﬁn ge}{,r rslerlnch |ds m;l; m. qrocar bon
carboxylic gaci d” dey n dq;a% fﬁdthgg,é’é, Rydrgpcar bagn
carboxylic aci ds® aﬁh eemar: hz;msx kieirethynmathyﬂ@tqed or possess

varyi ng degrees of R G)epfese"tgﬂé‘é F‘éﬁ/ll% rqny éf‘hdl ng _aroma be of
straight chain, Jrneies saltoh ‘%? fom Gsvﬁﬁl‘kvh i‘f’g%ﬁﬂgé’ %"Waﬂerably

contain fragm onevtmn&zxymag if isah© sne dsR2ad |RE| on, can be substitint ed

by functional Odg.l(ﬂ. . W’g%gpl “ﬁg@ °fr§.’PlébR i %ﬁb;\ to 12 .
carbon atons, ‘% é‘ﬁi %lg, i em t%é?l?‘?iﬁlphg?t h ic Ebon }
backbone chai n. optiall¢ sbmenfoend. i onal dr ol yzabl e est ers thus :

i ncl uded wig hi n théfhswe ehrm(ﬂth@w@grthqeamad ﬁhd gzwegetmo;twml v'efmihefﬁo%lre 15
scetate, 35 pr opu SR R D ARCATR RTICE, RO
capryl ate, pel arpgg)aiceies, atak 5| e @rand] enoxyacet at e, benzoate,
phenyl acet at e, di pAbesy Inovcawtpamulsmhmsh llnactett:aﬂ@qrszmdltma @loeddas e

rRqeMife tandipga| h idual optical 20
t-butyl acee@te, sfc;;rr?n ttnﬁy.rnvemence nd $im llClt ﬁgdem% fg’lfmuﬁ ?e the resent
cycl ohexyl acet atneven ncziécc iup Qﬁﬂ Fmixfures of th geise, gl ycol ate,
net hoxyacet at e, herfhsusairified egr hamxfwdl mresy ®upy us hdtehetaha/ltlydsclt arate,

t &st I th
acet Oxyaceag te, p ymtﬁcal%ifﬁ?h?&%o n t gm ic n§t i vetﬁHF aﬁec%?he n}gl?r%a ellThca? 25
di et hyl ani noacetrﬁip%mc%pﬁ, e D B SoRAcE Th. GO mfaﬁfl Q8o g & arc
trichl oroacet at ej,en{earffdm rMaﬂiautcyﬂbaiyﬁc acild. TY€ tedm [“Byd2o }boﬁ(chlﬂil)e/-llc 1

- car boxyl at e, -ﬁf dqﬂft?étbh IJHW% aﬂlba%“ id blggoc%rh@néal@%éfeg?ﬁ;{l ate. The
nat ity s 5%‘ At chain GhaLE ¢

3

prefer r ed ggnven Chain. or 10

45 cyciic structure, and preferably contam from o ,t atoms In addition,

3 Typi caI convenhqvowal behyubstghited iyl @n@tohérsoumcfo%Gﬁgm’m hg&;gﬁyd ?g(?ﬁz .
ning and halogeno, e :

tetrahydrofur an l!:arb uégfiﬁyqﬁb% f° Jon onal h dro] zable esters thus ‘

4- met hoxy- et rah oQ@Witﬁﬂr Qﬁ ter biesedl @ivélRioh \GROadelatn 35 :

phar maceut i cal | yrepdoep taiutyathamate,ambroml udethaxe,t ahprﬂab,t selmqmtqas sodi um

pot assi um cal cr*ﬁ aRXPRHE fqnylacetate, digaen rganlc
o resalt o S A S il

et hanol , 2-46di etah .ﬁmmo Btdlaa,ohgthdxymm& hamgjcﬁmne,,heﬁﬁdfpetenm;mxwpecal nm
N-et hyl - pi peri cg eﬂs%%e‘ateThéchl fﬁr"' H‘PWE‘aﬁquy“‘accept abl e"
fers to xethylammoac tate piperidinoacetate, f} oroprdpionate, trichloroacetat
re chlorobutyrate, b.cyc o-[2.2. 2’-octane carboxylate, and 4- methyl- blcyc]o-
[2.2.2]-0ct-2-ene-1-carboxylate. The preferred conventional hydrolyzable ester is
45 acetate. 45



salts which do not significantly adversely affect the properties of the

parent conpound. 10 The novel prostaglandin derivatives of the
present inventi i i y
a nmethyl, ethyl or propyl group can be obtained by a process illustrated by
the foll ow ng sequence of reactions: [err] wherein R and [err] have the
above-i ndi cated neani ng; 15 . [err] is hydrogen or

t et r ahydr opyr an- 2-yl oxy; 15 R'' is hydrogen

or hydroxy; R' is methyl, ethyI ori, 4883yl ; Ac is an acyl group cdntaining
from| ‘to~47car Qalaéoqmtlorpa@r}&dr&'ﬂa@felé{he@scﬁtl}ﬂie ﬁ\@%tﬂﬁ?drbﬁran-}yl
tetr ahydr OpPYiegthhy ropyran-2-yl nd 4-methoxy-tetrahydropyran-4-yl ethers. 1, 413, 831
4 |n practici ng{ttelhelt%mg‘derweﬂ Ifxgsy phat ‘Pﬁdbegesem%@ﬁw Mdn‘ eri al
(20 ygroxy e LI e L %g“mylm :
- (3" a- t 2t r ahYHEgDYa @IethdlaminbheRbAoIC tysine, atr iAine,- cagfeiny, p
"a-yl]acetal d:emdde dhtedmmamaﬂhoter 2 dcreeb( 1% agreptable’grefess toa-
hydr opyr an- 2%its %t tﬁ%y‘t?ct‘qtls'&“tf‘tca'ﬁ%’ "é‘ﬁiff @‘l‘ét b‘t?e?ft’l’el"e[se‘?f rtfe Y¥FHcet al dehyde- 1
, 2" - henj acet &1 ovel prbstaglangin tdeBROL oM thé) pREENEKERDN Rkcebodt | i t [j um sal t
of pent- 4-y| whith a@lfurttien substituited atbd:elsmezmethg ohyjanpropyd gtouppdn teo pr oduce t he
correspondlngmwnﬂhWU¢9%y§Eé@yﬁéﬁNUtébﬁﬁeﬁﬁasﬁwﬂﬂﬁPﬁﬂﬁﬁ“Ti The dilithium
salt of pent-4-yn-1-ol reagent is used in anpunts conprised between about 5
t o®about 15 nol ar eqU|va§ents per nol ar equivalent of starting 10
hem acetal , using preferably about 10 %qui val ents. This reagent is
pr epar ed 10 by react @ r\éna-ﬁe”maa ithiumin diethyl
et her solution, at a t¥npeérarure abo e err] under an inert
at nospher e, such as pr6V|ded0ﬁV W’tpegeﬁ*or aVﬁ%d f& a period of between

15 to 24 hours, prefe Iy d or about 1‘8“h fs. The reagent thus prepared is
conbined with a soI ut of—CHETEE~ MWﬁorwl al in an
et hereal solvent, ea 15 a tenperature

conpri sed betvveen [er/éﬂ] to [‘oeﬂnr] ™ or @bout 7o 10 Wours, the reaction tine
dependi ng upon the tuerrp reat ur e used. 4@ the preférred enbodi ments the
reaction i s conducte Nﬁﬁ%aﬁ%@&b&(\[@ﬁ@a for approxinmately 6
hours under substant & ) under an 20 i nert
at nosphere. /1! orap © Bt oTHP (v

20.Sui tabl e sol vents fof this reaction are dinet iyl et her, diethyl ether,

di propyl ether and 4 2- di Ht hoxyet hane,/parti cularly diethyl ether. The
product is isol at ed/Dygsi t"F6\'VV|\t4’iﬂfvvaber extraction with an organic
sol:vent inm scible amd”evap a&qucqg/t\ne\sbgl vent under reduced
25 pressure, t/%fkﬂf?goftaf”é thaf” t h ratu oes not exceed [err].
The tri- 25 WMo%dls ipuri f1 e@ by col um

chromat ography to se m,J he undes{red non- pol ar by- products.
There is obtained a#4h xtur‘eT”’Of the 6a and [err]- hydroxy isomers, which can
be separated into the indivi dny(,sorrers by thin | yer chr omat ogr aphi c

techni ques, if deS|r d 30 ound of f reeul a Il is then
esterified under Gorrarcspndi o kt>e"¢"¢ uw*ng a carboxylic acid
chloride or carboxy ride i ol ution to produce the

corresponding tri estlef theﬂfcorrfmunds of#4 or mélT”a 11§” The preferred
esterifying agent i ® acletyl chloride, cewmducting the reaction at room
tenperature for aboﬁ 6>QQHL§/\USIC40MG cAse ot -aeigyg-ds€ar boxyl i ¢ anhydri de,
e.g., acetic 35 he est A~s sl ower, requiring
reaction tinmes of tjpe ordés of Kio'4 t /18 hburs of*hi gher terrperatures to
obtain conplete esterification. Upo?n/ sebective oxidation of the

tri hydr oxyacet yl eniNecQBpeune.: 6%l ANt d-erceganfi® with nanganese

di oxide or 2,3-dic e Mﬂ4®e%%vqame in a suitable inert
organi ¢ sol vent, e. gz, chbwof orm or t eé ahydwof ur am? 40 there is

produced t he orre ag/ dro ke e& Oe%?net yl eni ¢ conpound of - 40
for mul a;4 V. ’l"?' ny éﬁi QB f ﬁié 00 tenperature for a pgriod of
time of about 'ois y hSortu e:ty,w gor ous st| rring, using a |large éxcess of

t he oxidi zi ng a enﬁtmetfﬂeetbmoajlpqu gent t hen sevgglcu yacexﬂ filtration

i group containin f l to 4 carbon atoms
and the r eaCtan Hﬁrfg gﬁ' ydropyran-2-yl.




| sol ated byl conventional techniques, such as evaporation of the solvent
and 45 purification of the residue by thin |ayer chronmatography.
45 The conpounds-of formila |V are converted into the carresponding 6-

al kyl ated derivatives of formula V by reaction with nethyl, ethyl or propyl
l'ithiumor the correspondi ng al kyl nmagnesi um halides. The reaction is
typically effected at a tenperature in the range of [err] to [err]
preferably at room tenperature 50 using an excess of about 2 to 10
nol ar equi vgl ents of t he al kyl at| ng qg%ngﬂper nmol e 50 of start| ng 4,

material, afg—p :
ipE the !B?é( DIQE ateriabis’ dey hyl et h
SIS S i 1ot e

organi c solvent

and tetra- hydroédyl)éylalo eftla yoadek -

dependi ng upon thvém‘lifﬂh?%{l oxxo@él'(ts%englftmclgmr téceyltafé'ete,tf}lr deéabﬁe;u'éanetﬂan be
fol l owed by’ t. c e “%] a% vk -elnine pataplednerti on 5

m xture by convepthah@ nea g)fd %ﬁc ‘A’ ‘%“m gzn%xyaﬁety BE° Watrey %—F xtraction
wi th an organi ¢ sol Thendilithigm it iof pentwdiynH- qlvatagentamdseevmmdsﬂtsl Mpﬁiedt he

sol vent ungder va “" quiyalgngs eqiifalens Qfeitalrtém by thin
e o cifl oo TR R A RS L

6B- hydr oxy- 6a- alelopéramenpd Cf or nsob a Qin inert atmosphk sﬁ?&hna%ounds of
formula V are th ﬁ"'é@tj{’i“ﬂge wapnf m@ﬁl@mf@ﬂw%’eﬁltw iourm prefegBlysal t s,

fol I owed by, r eac b o ey I SR el TR Aol i on

to produce 5t he CD[d’nﬁJﬁﬁOﬂdlc&gpﬁsEd B&ivedn WP outl NeoMOXHlddFs€thdl t h
diesterified con%s ?SE . é ing \MPPH thhj hperpiares el altne(chetb referred

(8]
chr omat ogr aphi ¢ 1 lﬂé ‘ﬁ’éstgm iﬂ‘g‘{{ ‘%9 I a%d ungﬁ éoral | oned to
react at rgpm telfmeaat rerewl ’th ar “equi vai éfit s oby

met hyl it h| umin cﬁuétb”hgé$ol\enth@rtmotqa¢tnom rare dlmetha qderldmfnhyl &Ber dipfopyl
1,413, 831 ether and 1,2-dimethoxyethane, particularly diethyh¢therj np t he or der of | to

5 hours, pref er alaluh R BRI ER S f#iiméaﬁpﬁé? @ﬁi"?ﬁlﬁﬁwﬁrﬁé’f ?Z&e sqadded an
TREE tr

excess of phe acpybsswhl tiking ecareu ghan ghep esripe@tiira idbas me&xyéedcimlvor nd

pyridi ne, mai nt dYATRYEe ‘é""FR? ed i ‘h“f ¢efbmr sever al
SHESEREY et Bt
esterified produditsn graphxc tagrhﬂlq'uh;eh‘ deswlat ed fromthe reac |on m xture in a
convent i on3 rrann%%"%?ﬁﬁ g %}Lﬂr 5s g?réﬁlfg ¢U\%ﬁ§wwnmaéﬁfndles§frtlact i on3pv t h
a sol vent inmmisch i u§7’ ae o
triesterified al‘hdtedfyﬁ@ta@é’dt isl a@sdyriCé% ndedu@tin tﬁé' fEﬁ ooﬁlnén%éf gﬁ'e
respectivel y, byothbardt byrsagny he Tahe Oéldsmmlaccax wum!isdreife termudta VI,

substi tut e or # 8 OPIGr reduiring feaclindims pf e el eft12C- 6 BV,
%@5&}%@? ‘F %@t Bﬁ’t (35 l’!@f)t

R= H Me, Et or &%rtﬁﬁaf
triacyl oxy acet Wrem(@ln’m umldngafleSé crlwmdeaoxl 213 hldno-a, dicyanotiy- kyl copper

reagent . re’q";‘r‘;“ff}? 15 gfgﬂqg’éfo 'r;d: rE-§-ribfarofas gpdrofyrang under
TR b R R A
reagents used ar*@omthtasé WHesrLeldcr \tlgroeousllsadnhy,lusmgdlmgd &cés ef theexigaimg, each

al kyl group 15 ‘;‘”{t‘ " Tty emr?%él teg:@yepﬁ@ b&&k%?ftmdéh\;sredcelo prodyat t hi um

di met hyl cgpper 5y lh dhwm i L by ?ﬁ' Fomd Eg ﬁilo[nh? W‘FdP ?%WF CODE§ '
particularly |ithi 0ne dbmpddayd of 6pmela. v s:;emreaa@ernb Sh& astrdifonping par ed
reaction of cuprd th“é@ﬁ%}‘i‘%ﬂévwo&?ﬂaﬁ% %&bk aCthnt“mhmhz'cl)? e@%‘eﬂ; Hértfhnen as

sol vent, as des¢r h % r:g& bl"‘ pigarty m Soc.

91, 3289( 1§69). ukibgar edxcess of abbil 2 l(&ndld‘r&ﬂlﬁfl@d’n ﬂtMl}lI(v ah 6?? tlén eﬁ@‘ﬁ: Condbé I ons
and the anount o’fsltnhlee h1dtehnlumd pz@’euablalak t4 equw@m destsenmlamecrt he product

obt ai ned. Thus, }’yﬁé}éﬁsiﬁ b pslas partipylarly ¢ Ayehyicdr mF’r at ur es,
oA e i cf%z‘ﬁ,q °8f’édﬂrﬁ§,£ {7 about 3
to 7 hour s usi m‘g“&botlﬂronﬁ tha rearéramixecpbya emno}xa eatn eu diaabiluyibn edipper  ss

reagent, enpl oyi ShecPartyarndyreas i pene éh‘ie"al’ﬂ@roéofs 25
ohvanen the o Uitk DA A A S AHECR T 5 an

25 [err] The reatyi @Impoaﬂistfofrm lh(wved yt.l.c.; era urés of about
[err] the Yeacti qthtléfL% %wéfoy\mvlhwwr@b ?Stf}?ﬂ m@rmamenf thlhéthlrtmact ioB0 i S
effected at aboy Od[l %lvl r sp?nﬁné %ﬂ? gr:VIrc %ﬂgig@mlgﬁgp%eg‘s' ng only
about one nol ar L&lqpliu‘dia.oEftbﬁ'mﬂ v1n @hiok GRNOSPNRELDy EHOGHREH: &nAL&. obt ai ned
the 4-al ky) sub§thut LIgpeedmaMnéwé@rB@ldVdre lborwed toReade at rBom tdﬁrperditeerwh H in

whi ch the R kyl “Hrstpmesr TR plEHue’ T '"51*R91ethywegf%%1@ndﬁrmé°¢ eage6s . |In
any case, the allenic conpounds are isolated fromthe reaction m xture via
conventional techniques, such as dilution wth amoni um chl ori de sol uti on,




extraction, evaporation of the solvent and purification by chromatography,

35 avoi di ng tenperatures higher than room tenperature.
35 When the above described reactions with a 1ithjiumdialkyl copper are

effected upon the 6-al kyl-triesters of formula VL, there are obtained the
correspondi ng 6- alkyl- or 4,6-dialkyl allenes of formula VIII (R H M,
Et, Pr; [err] Me, Et, Pr), the 6-nonoal kyl ated conpounds bei ng obt ai ned

when the reaction i s conducted.using 40 about 4 nol ar equival ents of
the |i thiaum di al kyl copper as reagep,;; i about [err] 40 and the (i al kyl
derivati ves--when-t-here—+s— ocopper

rdesof f if K| ft
reagent, at algilte LAt Tl Hesdeh et nEP PR RSB FIRE AL Iffsubst i L ut ed
conpounds. ™~ The Byt A aBt URoreh oA R AL at 106 Alrh et re S REVRHIASurs’ €PT €sent ed
by formul a 4510 effect eMbdificafire piele@adlyycibobtyl2 el 8tk Hhahd(alfmm@rodnmzndl tions,

using a 8ilut ercgbflnuiqlcw feyfm ﬁ;ﬂ fCMBOYHPIKa:Fq inggEppyen nefepisferablkal i Pret al
carbonate 1 n G S e f%fldoﬂﬁahggﬁféﬁmﬁ 5 el ow 1 o1 a

period of tiner £ Ve hdanet rpd2Oy e Rhdoh@op@atst | on, rangi ng rom about 12

t o about 24 hour Ehe aﬂif@c reioendé s;{?ﬁ@;gdfram Q%ﬂ ﬁdﬁ(

pot assi Uk carb Wostifte g é f{a | ‘g Z of t| me
of about 6 t O dgbeliQhlichr, ThikiactRRisoRIEG @chﬁ)Flrlf:ﬁ%ﬂﬁU! v

conmpound of f@lrLHMbanlergenUpOdikphb(d: datn etrhdelos‘olvantd‘rhwdialbyd omnpl@m of forrrul a
IX with for exgfipire! fh rgn thei %%klde‘d i ; e'?h ?cop Visg: Mo 20 1o 1y

st oi chi dfetri §o ,,"ﬁ, O &30k ncu T O ik ) dbphdd %! one 2ol uti on

in the pr eseneeﬁgms &ulbﬁ:wdpareatby deaaﬂionacb(&ulbro ebm]ie Bih an alkyl hdﬁurahout 2 hours
(Jones' reage h\"t_;}‘g %5910 epras descvpdiioreexeronls wsh deas #tg!- kek dmddien 55
derivatiye of %? forHEOR ek & AN ARNARY @ %M o OLRS il hydragl yzed,
for exarrpl e uadmw teemBO K grodidSobtdifedy TRIsOwhdi@hpreagioatiy i enol'c aci d
compounds of ggggggga;m ot T S

a, 15a- di hydro ‘gf’g‘? 2,;

9- ox0- 15shydr melfa%ﬁgffr 5ol Eébttlt @Iaf:tcamsg FERe RDIR Garet hyds, et hyl
or 60 prcﬁpwl)-deac&pnﬁeaﬂlbah“dtlymdiemlvaatltmwrath@se’@bqut| f0°fhhech the al kyl
groups can bel@tteds cpplesy wi ‘Wt 2 hboursy fyhen £ dF‘igﬂ on‘iér&:%egél‘l%ljﬂgi“bd out using
preferably anoﬁﬁl'é(g Same %{C HanOhe me\‘\:!g@tlﬂuan | Sibstfled affen@fi d, oOxalic
aci d andgyot artemnc R&MedEt ,nmeml)ernbvhiyh tﬁeha&kyd:l‘gtbdﬁ cﬁﬂﬁpﬁndlﬁldo mfe afkor rrul aB0X is

di ssol ved in amu ﬁlnlfeﬁfldl vent m sc ble wt t et rahydrof uran

nig £0 isol mixture vi

and di oxane, l& \ 1([ éﬁ@& e[uﬁbs Qﬁch 10?;1 ‘3%& Jﬁ'ﬁ ﬁge soluuo‘feact ion is
conducted at axt @nm\ereazhwﬁ:oaoapdhesse ednaemifi ﬁl’oh byt Ghrbﬂlitb raplyf a 65 6
1,413, 83% avoiding temperatures higher than room temperature. of t i ITE of35about 4

to 18 hours, &%@sﬁﬁl pfe g‘];ﬁf{dgnﬁfgb‘{é}f @F%&Eg “‘y VZ/%Z &l reagent is

aqueous acet l Qlkacbrdlé & lkﬂqm&@mm@tnlumnml Pr)ltﬁe particularly

conveni ent t obmmoaky&ﬁedi‘@memds beimgxibthinge vben th w@etroe is CIelm.etFémsma)t her

concent r4dt i onébﬁ‘h |a§ p’ﬁ/ﬁ&‘PP E‘f lithiym dialkyl copper apfgagepiyp @ﬁﬁ‘lﬁ Cthe diPacyl oxy
I

al | eni ¢ compolfisocep e e Ao o & e oaerr&qmevsal ents of

t a
anhydrous pot as«slqumteﬁf aﬁds |n net hanol sol utlon at about [err], there

is selec | veI 5 eroum ° Negri esenrm by foppudat | Ve

nyarol yes cal Ereme fl ks ST TR | v o o0
mnutes to ab @ b sre of 1oczompau tn&l’ ¢ rh}bl&tab& ained are 10
oxi di zed with r%]Né?hrﬂwzf(ﬁmlaggs g2 theabeny lﬁélduth 'Eem!ﬁg@@eedgw usdq

i hycroxg ot e AETE S g DA ad‘t’ifée%ﬁ&ﬁd%m;’m‘boxylgoc aci d,

i.e., the conpewdpasd of raraimuka Xl | tecting gro ps are in turn

hydrol yzed by théipabw@motﬂeé@rdlhb@rdxmgmmel@ ?rffoenula Dhentba 1 group is

o] (5]
nydr ol yeed undPt b EEL R SR LA SRR B pot assi um
carbonatg in Ifliﬁ hou@ JohEXO Fladent) there is pFdildEddahdIddPreson ﬁ Qb adi® Yi edsd the

corrpounds of fd@nmu%aobeMulalmwﬁfosq:htrhﬁydrotpatanmxy gidnphare mgcpynyaﬁyﬂooxy gr oups
are cl eaved byr S‘dt ‘5%?" arl y 65%
Chcous aet B BT R R WA oR B ¢t

deri vat igges Ofprdp@iF muiaab kylriariel 1ye59 eedof,|in whith | herark Lgrbups can be alike 60

5a-t ri hydr oxy Igrqbgrantﬂ s gcoﬂxs%ﬁ%arg%ptéﬁgqng% era y an aqueous solution of a

of er r] 15[ er r ] < Alh YT AXNERAST 54 55 s A s Lﬂéﬁ@‘?%&é‘,ﬁ; whiie 4 or 6- 20
methyl, et hyl wafer,RleORyahy@Pdturam endddifxafild, Beikikl adicion Mahd M&Brehé&ﬁﬂ’ @né in which

t he al kyﬁls 20 rgetaanps cendugied etrvetelsmumfcompﬂa‘eétbetmen he. tnd0¥l.. fprost agéandi n
derivatives of the present invention further substituted att C15 by a

met hyl , ethyl or propyl group can be obtained by a



process illustrated by the foll ow ng sequence of reactions, in which for
t he sake of 25 conveni ence and sinplicity the fornulas are depicted
in one of the optically __25 isoneric forns. 7 1,413,831

7 [err] wherein R [err] [err] [err] and [err] have the above-indi cated
meani ngs; [err] is hydrogen or trinethylsilyloxy, TM5 is trinethylsilyl
[err] and [err] is hydrogen or trinmethylsilyl. 5 In practicing
the process illustrated above a conpound of  formula XIVA, in 5 whi ch
the hydroxyl group at G15is in a oq4 o ] - conflguratlon or m xturges

t her eof t d_grproeess (1
10, aure use [+
through [err] bErdehims pbe gﬂts ac ‘i"rpﬁg iolo 805, VAV 1t s

t et r ahydr opyr anyi-@Yark SoREhic S Qo o ,e“me ure tso“ceba Vahdred nto an
al kyl ester, preheﬂa@ﬁywmntﬂmﬂﬁammﬂ the nethyl ester reaction with

di azonet héne in et Bereagtion af thm diagyiary aljenic sqrapopnds 108 ft“l‘[ﬁ‘dno]ésohﬁ leropyr anyl oxy

groups present }fﬁ()ﬁr e%mvaﬂaré’\‘is an:iec lo\ngy po assnu £t % eﬁis' c acid, as
descri bed herei na:bm«:&ytimlyyts edncbetfbnmed)by els:pcgaﬁhrmlg 1ct9 n&fbofn(ﬂOrTw a Xvi,

whi ch eIectF Fgmpgungs @k Ne’&?ﬁ e di xi de
orI 2, 3I Zi lsf)nl or o %ﬁéﬁmﬁ ?ﬁﬁ f’ﬁ(ﬁﬁ’,@f q‘?’ve the %‘Efd:(gﬁar“t(ﬁbl eI ﬁ?r(llert .
or

organi ¢ sol ventroneulg xmc tettmgaga pk &ird @1 Yichh CHyifoBBed bP thRr €e 15 the
correspondl ng 1@50)b@dme dmrﬂd tbﬂfacﬁmmfb\m 1S>Wﬂllolyz€ﬁmnslerrdé‘abte|comdltn®5 conduct ed

room ¢ gper ALl L A I RD A IGE upger
VI gorous Stirri ﬁ‘@r&ﬁhﬂﬂo@ érar;ﬂ reCALRES kh%;ﬁkxinﬂ'd & GeABERT usin
oxi di zi ng agentplrswa’dldéﬁf pauebusouetvi &5 g, ms abiafimtrgmhc thwdrbarwedtfsl;lenamd t he

rig f V, namely P trans-
course of the r#lzgrttz 1'1 acxd ??{Eg?rglh rosta45q5 trarz 1‘% 3%& or 6-
chronat ogsaphy gk YaPﬂQhQ gt &@kh%@n@%v J@%KM!%Q&MMOletzO
spectrun1 When m-aammaenhommamﬂnmqﬁmne t he OXIdIZIng agent is separated by
The novel prostaglandm derivati ve gﬁ gpresent invention further
t‘t%

8 filtration antf TS ié@ﬁ i)ﬁ‘y e y IO, ﬁﬁt\;bét?sbit#l?é gechni ques

such as eyapor atdnOdhicdte LME si;plidignhe &ﬁ uﬁﬂﬁie depiteddn oak of e dS;EiSM gue b)’ZSt hi n

| ayer chr omat o-isgrajsHyrmsr chr omat ogr aphy on Florisil. Conpound XVII is then
converted into the correspondi ng nono- or ditri- 5 nmet hyi silyl ether
of formula XVIIIl by procedures known in the art, see for 5 exanpl e

Pierce, "Silylation of O ganic Conpounds”, Pierce Chem cal Co., Rockford,
[11 . (1968). Conveniently, this reaction can be done by using a m xture of
hexanmet hyl di si |l azane and trinmethyl chl orosil ane as etherifying agent. Upon
reaction of the trinmethylsilyloxy conmpound with a slight nolar excess of 10

an al kyl lithiumor an alkyl-nmagnesium halide in which the alkyl group is
methyl, 10 ethyl or propyl, using particularly nethyl, ethyl or
propyl-lithiumor nethyl-, ethyl- or propyl nagnesi um brom des as reagents

there are obtained the corresponding 15[ err]-al kyl-15 [err]-hydroxy
conpounds of formula XIX. In the preferred enbodi ments, the reaction is
carried out using 1.1 to 1.2 nolar equivalents of the al kylating agent 15
per nolar equival ent of starting conpound, using diethyl ether or
tetrahydrofuran 15 as solvents, at a tenperature conprised between - [err]
to roomtenperature, for a period of tine of the order of 2 to 10 hours and
under an inert atnosphere, preferably under argon atnosphere. The silyl oxy
groups of the crude m xture of al kyl ated conpounds are i nmedi ately

hydrol yzed to afford the conpounds of 20 formula XX. The hydrolysis is
effected by follow ng known met hods for trans- 20 forming silyl ethers
into al cohols, and preferably by dissolving the conmpound of forrmula Xl X in
a |lower aliphatic al cohol-water m xture, e.g., 50-80% aqueous nethanol or
et hanol, maintaining the solution at a tenperature of between [err] to room
tenperature for a period of tine of about 18 hours to several days, the 25
reaction time depending upon the tenperature at which the hydrol ysis takes
pl ace. 25 This hydrolysis can be optionally done in the presence of a
smal | amount of an organic or inorganic acid, or in the presence of carbon
di oxi de which will hasten



t he cl eavage of the trinmethylsilyloxy groups. The m xture of

15a- hydroxy-15[err]-al kyl - and 15[ err]-hydroxy-15[err]-al kyl 30
coapounds—of—f or mi-aXXi-s—separated—at—this-stage by thin-layer chromato-
30 graphic techniques, and the nmethyl ester group in the individual isoners
is in turn hydrolysed by chem cal or enzymatic nethods, to yield the
correspondi ng 15a- hydroxy- 15[err]-al kyl and 15[err]-hydroxy-

15[ err]-al kyl prostatrienoic acids of formula XXI. Wen this hydrolysis is
effected‘mhentcally, t he al kyl est dr4138¥%pound of 35 formula XX i s

di ssolved in a [ower al i phati cewal cohol such as met hanol or ethanol 35 and
treated with an aqueous sol ut} ’t#waﬁcmp«ﬂl “fret al carbonate, e. g. sodi um
carbonate or potassium carbo ragure above room t enperature,

of the order of about [ernf/pqe{errknpre erahry at about [err] for a period
of time of about 12 %o 20 hours Leder a Iy for aboukwdd hours, thus

yi el ding, after 40 \>456F6K§F62tuon oFr%spondlng prostatrienoic
acid conpound of fo . 40 Thi s s71s preferably conducted
under an inert atnnaﬁhereOHl.e “under nftrogen od &"gon at nosphere.
Conpound XX can be arrernatlvely hydr.n If??d by usi ng.gpzynmes in aqueous
solutions. For this zyqnﬁq#rif\dfolys 'thér€f1<§\pfeferably used a crude
45 pancreatic citafl gma St eapsin),

however, other enzymw 4 SFfst e whi chear e known aswuseful for the
hydroly5|s of conpougg unst abl e to alhallne or acid conditions can al so be

practical. O her |ipg se obt ai nabjsex m agtgquﬂ\/§ﬁﬁrces such as the
partially purified e dhtawned—fr rium acnes cul ture
supernatant can al soTh e U or~a |lipgse kuhose oIy that are known

to act on water |nsofuble esté?t of lo %,chaln fatty acids (L. Sarda 50 et
al, Biochem Biophys Acta. 23:264-06A9kK 1) C,COF/Q\KQ?”E yeast (C. J. Sih et
al, J. C S. Chen. € 2R KA I T2 hydr ofysi s of conmpound XX with
the crude pancreaticYlipaje can be conflucted in a bufifered aqueous sol ution
cont ai ni ng sodi um chk8ri de™andxacal ci U655 % ctlorii de, at a neutral or

al most neutral pH at _a ;lenperature of helween [err] to 55 [err]
preferably at about err] to_Lerrlaagk |§9 Qh% pH 6% he reaction m xture
to 7.2 to 7.4 by ad oi fer kum hydr oxi de sol ution,

at entervals. Conpound of ornula XX i's gt ssopved in the previously
prepared buffered Vrﬁhse aqu@@hs soI/Lpeﬂ‘by sonldﬁflon at about [err]

usi ng from about O. 5 v . t0 abeut of the. |ipase solution per
mlligramof substr “J}Ek&ﬁ%4ﬂd/“w@@ ggnhgeeuq;rs réadi |y hydrol yzed
within a short peri tes to 1 hour. The

course of the reactign cen ﬁgblomed by”tﬁinﬁf@y@ chr omat ogr aphy: when

the hydrolysis is conplete, the free ficid can be isolgfed fromthe reaction
m xture by conventional techniques, gﬁiﬁ;anaqu3Frbatlon with a 65

dilute acid solution, e.g., using dil c acid, extraction with
a solvent 65 9 b1t Mo KE o ew 1,413,831

9 immscible with water such as dlethyl et her, ethyI acetate chl orof orm

and net hyl ene ‘d‘meﬁ‘rt cfel, S i Sllﬂh@‘ $ X’éﬁg (&Y 9%eAtion of the
resi due by col gt fbﬁhfh " AL Hifa ograb PO i qui d
chr onmat ogr aphy; gxopndctroaguhet ﬁrote@s Iulh@ra&eﬁads\atalcempafndtohfbrﬁmh (XI\X&{Imf ronst he

| i pase have be*élhhobﬂt*afld eg]g@urré;;r(e:_%lst D fgai O}Z {j fﬁ »ori sil
(Re i stered TI‘\ ﬂ i\?g})??\)) butgfstrztrtmg from the CGBF on n "del ﬁf 1](0 )ié of the
rte

car boxyl I C acii mfeHBIC&)h@&Jrﬂ of fRRWAUN yKedddr, prefcrably into
the[err]IOtetratwmtmd stan Pl oeagticapyitiadiazorh ¢Jb€tnh lrre eglemneeln eregtenul a

with an et heré%‘l y@ﬁg dﬁc':(ygﬁ? éﬁ}gmfﬂ ab‘L@e MY B wup(ylﬂf \nﬁo{‘ 'gl’%s of the

tetrahydropy- cHap: o@%Y TGt XN high S eiRbtvE] o queous
acetic aC|d aemde@c&mbmddmﬂderx 2, hrdicHpro) @ﬂepoamﬁe pmnmmelmnaof t he 9-oxo

group a the (?% rresé%r din oxo comG uni;: lélfoor 3l'§et syr rac%"&]trl con clt{t:gl
hydr oxyl ami ne DO T W od b P tine Bk DANgto T RS Bt as ence of
sodi um acet at stirre@nguci lang exéess dsfeacbxmmn;aigemomm b)ectmeg fgemeacfd@di about 16 to

24 hours, t herres-"sist i et hewie ideisle @enfddcupnfcer{ el a XY
i< orfound 12 ;t?’ "@ﬁtﬁtfﬂ%‘t&%ﬁ?ﬁ F B8 e o garse
di oxi de or | or o- 5, 6-di cyano-1 enzqu|none as descr

herelnabove 15 |n deta|I for the obtentlon of conpound XVIIl, to produce

t he correspondi ng 15- oxo conpound of fornula XXIII




By reaction of a conpound of formula XXIII, ([err]=hydroxy) with a
silylating agent, using particularly a m xt ure of hexanethyl disilazane and
trinethyl- 20 chlorosilane there is .
trimethylsilyloxy derivative 20 represented by formula XXIV. Tr eat mant of
conmpound XXl Il ([err]=H) or conpound XXIV with a slight nolar excess of an
al kyl (methyl. ethyl or propyl) lithiumor the correspondi ng al kyl

magnesi um halide, there is obtained the correspondi ng

15[err]-al kyl -15[err]- 25 _ hydr ox1y41g@§qpound of formula XXV [ m xtgure of
15(R) and—TS(‘S)—TSOﬂET'S]"‘JIZl‘ZIIT'SFn pas) "r-egrg uoml-szc’rarrred out
i ether or it ot BARIRARER AT LR el W arll valent's o
t he al kyl ati ng ag@iitorp@ro gaﬂphﬁ Flbﬁ nent of starti n npound, at a
tenperat ure of bet@xsemwu ‘b m@@rl"b ‘"(‘If ti of 2
to 10 hour’s, un %“ S §‘r f’sliﬁ) rgamc gi‘}r;elgjgdsn°“,>?e gzh T of s
15[err]- hydroxyR @'HII tm%m caneluem ik feabtjodl rcanxye don ey.ﬁs]ngalnkgahrecorrpounds

30 [15 (S) and QIShe@ hidislazane aemmﬂt;tm(@hhrqa@tﬂp paetherdyng pgsaipect i vel y] is

thet 1

separ at ed, dn”t 0 trpaqkyl wl ?ﬁq alﬁy?gm%y alfmﬁqxhﬁy %"aal]ﬁ" Qﬁg‘ls Qﬁ%?hy, 10 .
(previ ous'hydr oEKSIS piabyltiking birtEURh b Yicty ], YhVeY pid ngu th
aqueous net hanobg praydma, esmeﬁ toeﬁde's Iaereagenmehdrsaxh zrecbotrespbm@fgnerate t he
9-oxo function, ! g R‘Wéds fmmum)@&ﬁ'g&%& 0“ d‘&ﬁﬂ“alS (S
prostatri gnoic Hfginif,lﬁrt‘ £ BPHL hero 8 SN matkon ¢
reaction is Eff%bﬁéntwldﬁﬂ'emﬁh reCcQﬂl i'l UBﬂSI¢en -78° € XSSP 1@c rJnhe foret hods
descri bed by E. djwrlC@mfe eeef tht ordeno{)2 tOA I ha@seamd uSdrs, dngrzsrt 8@6@*!(&970) or A

MKillop et al ,5’{ ot %‘tfi’ﬁ?‘?&iﬁ?%‘ el ﬁ?ﬁrb% ST &gﬁ %ﬂﬁgﬁ%@% ci ted
therein. jhe fife FoigBoh ¢ IRNOIYMER difb@ed 5%ih©Rn BRodd ¥br@ank Nt O bhe
O acetate 40  formaenily athess antb elchimivean eﬂeeabtbudrssqmmmhanor@wecssf usi ng at

| east 2 nol ar e@ﬂ‘i“\&’a IEKtig 2 lowey bﬂhaﬁﬁg‘e ?ﬁ?p%’at ?t’“&’t‘% €jg 5

nol or et anol, main onq

t et r ahydr of Ur anyeost iAot GRRSToR b ReB bf TRE obk ourétd dev “eeiaesr rifs for about

10 to 24 bsurs. reIhemsmcdaphndmghpmitlmarppdraeeatwmattnemdnmimstdkesmacbrre wizk h

thal lium (111) R pydrelysiqen g ophienatly donedn the pr?fg'v grof equplamentt of 8t he
Orgaric or ingr; .amc or in the resence oJf dmxuﬂe 1%'1“1 asten

reagent per nol ﬁ,ecﬁedﬁ({gglb 1A qri hy]Sl]ylox FhaP &R "8 Londuct ed at

room terrper at ur e orhebehiawrd osf 6156-|h§Dctrbxy 158- an<51 paﬁd! OCB/SOlfydrtokynESa gkylt he order

of 5 to 38 mi nuf‘é@"“!‘ qirfmi ratedsgy| shisrptage omfigtpt r at i38n of

the thal lium (I§H qc‘}mf ﬁg",@ eﬁﬁs&iﬁg{gg;nt@m mgﬁ, el of the .

filtrate with dh duix@ 16{;2&] B.6 TG SIBa-hlt plrdsta&ietm haase)fmrﬁxm@xmcorrpound

I n accordance th t h\\lfbt)r(r thlsnlv)@{nlxsens lgtfmesi f@a@?lﬂ}’oﬂlel @!kﬁsndrugtrm%mmofnet hanol
ormula s

spLut on. et 50, DT TG SRR AR S AL LT iReromose

the Nitroso i nt @k smdieask SotassiunDehr eQ Y Snfpeturd MvO Xolbrebatiadics o be

ef fected using thlepatt{rzo{mboum@“rﬂ orioge, Iasfedel%@rabbetdo 1y foFiappmodaofl imy¥il smi t h,

Tet rahedr gn Let t“éﬁ“ﬁ 93“;9’71 PfeATaPBrf‘P t3 9%‘I§/5dthﬁ‘€s’c ypp}giﬂﬁ e or my) a

XXVI (wher'ei n RS hSarBye ROrSebis ¢ °éf€@‘eﬁ3efpmnqa@riﬁ%““;yne,@ hébompoufids of
Formul a XX (V\:heme'bgbnRir ardo® aﬁﬁosphere ro en) WI t h chrom um

trioxi de-di pyri gl e % %p % 5@ é?@ ms nZym58"3que(’}ls Collins et
al, Tt ahecr ony ) g@g iy %ﬁb]mé a;,is}z&hsz BeSRefrigids of,,

for mul a Efb ﬁ'h 1 ‘arel IolAy A Goestt Jor Aliechyaiul )aislﬁe uﬁdsezammgtot he
corrpounds of fog'hﬂilnaoxxmr \eﬁshreirlalnmﬂ a':0| *%rﬂ" lF@J(r! % 1F<?f°tnhe met hod
di scl osed by E. Cd agrtev Iture superhatan plso ase 0Hh0£1972)]

nanely, sed ecti @t fre waattbQEI oatwatéﬁﬂls ﬂ.bl@&s‘ﬁdricbf%hg@ ajﬁ(Pﬁtt el nurdd'’ i 60
hydroxyl), foll ewbdniblgﬁnoﬂmﬂw Haa 20R44{198D)) ar heker’ sﬁasgé(htl S@Indablllﬁséquent

hydrolysis wit h¢ q’H\ ’%rol ’Lﬁfc %Qt)& nﬂq acrtuda creatl atse abcI d to yiel d
the conpounds oOf, Gk eiiha badoLd LBAE Gilktioh Sbdtdminssonvial BRIk awALlghnat i vel y,
the hydrobysis dﬂortdaeat(ammml oasimbe nedtfab pHl el amﬁrmrtei“mrﬁbﬁ(&emeen @1°C.to 10 55
1,413, 831 30°C., preferably at about 25°C. to 27°C., adjustmgt mlé_tﬁq 15 (9

: 7.2 t 7.4 by dmon of. for example dllu 1um h ro ECRL)]UOI’I
I soners, separ aknlerrl\glle Q% Vbidtbethuth W&r&s \E? ?Br ar Y
chr omat ography bﬁmadaxk)ksyIaqlesnseblugdsmpomc‘amm mn $°Co snfgdfomﬂbam)ﬂ)ﬁVI S

hydrol yze® by chiene ebrut drml 35¢ S mll stragea d b BAthii t h 60
pot assi um car boﬁ\éﬁgﬁrqu ¢ ‘fﬁﬁ% &ﬁ@%’t,{‘feﬁegﬂz%ﬁgﬂe ‘}) Qeﬁ olpancr eati ¢
| i pase, respect iMehMograshy (@B th® 8rolysisois h@ﬁ,ﬂua Qwadmcﬁeicasohaza‘dor t he

9a- hydr oxyl at edfrconipgesrtdsn mixhusbyrogvhntomiytetingutsy, seh aciciisficafionfyothpul a XXVI | .

The hydr oXyl gr6'1!‘;5“3“?41505’6%(?tﬁndl‘é'“%Y’"“F‘b]?yr‘?{ﬂcgfgr‘%“daﬁ’éfrwr’al‘ﬁ'ﬂ‘ § RE¥econdary



hydroxyl groups in conpounds of fornulas XXI and XXVI|I can be esterified or
10 etherified in a conventional manner, to produce nono-, di-, or
triesters, or nono, 10 di or triethers, depending upon the particular
prostagl andi n derivatives. Esterification can be acconplished by reaction
of the hydroxyl ated conmpound with a carboxylic acid anhydride or chloride
of less than 12 carbon atons in pyridine solution. 15

Et herification can al so be carried out by conventional techniques. For

15 exaan , reaction mnth d|hydropyggggldlhydrofuran or

4- et hoxXy=576=di a1 —n-&ﬁ—t—ﬁe1=t——sei—\fe-nf——eue+1-&s-——f—er|=—9exrrple
met hyl ene ch{RY hgdg‘ﬁ" ‘% gﬁg‘}my‘ Iﬁg"t’ frewtcofchiopelon andcat al yst (e. g.
p-t ol uene- suL(il(arﬁ:h Ghra graﬂ'r) cﬁnue E uapfh re@f%, t he

t et rahydr opyﬁ)y -r%ult in dheys CPwétonah daotﬂ e(lxarre theyl seg:a of bedh obtFifed

met hoxytetra b‘éﬁwﬂ’f{ﬁm joer ]fhe)gY;boxy sil] ?ﬁzﬁebéﬁ }e% “»alxe usual ly

20 Al'though bhe 6@y iios A piBLDE
effected usi ngethsrcadxdetss afidiatdne: tlem &b gdﬂygy&folyﬁﬁ hé e)/rhl%r@gents it is

preferaply tfnyes fa%ctqo gse net uleg'uh@weemacefc @i © dewrb@int s per
hy'drox? gropg)reﬁ‘;xbf@fgé mt EE ime kh“°“’;1 meth"dsThe é? kyl
esters of theregard ium &et Lblrﬂﬁttli nh@a&u i et oeﬁil(gr] f&at ment 25 of

the free aci gho K toazﬁ hayre Qgedﬁob@hlmam mrnmosmcmcmoulndaddmmhane
dlvazoetlpane glffmgé 2 SRTRARE I ;f‘k fRelya gple g mageansss) utiop, in a
m

convent T onal mrﬁit'hl’le‘dir,th@bbt ioh @A ﬂnd’\)(%%qlt) dhEré a?ﬁé g‘gekw ddi de in
t he presencem@fcompvllmdmﬁf@ambohﬁ&l ' e atu The
salts of the ‘Bgaﬁtla lxtﬁ‘n’é”l m‘ﬁ’ﬁ:ﬁgﬁ' 8 prepared by
30 treaping & oﬁlQJi ERROR &.c d e e&k ma |lyIéR‘>ed e equigyal ent of
a phar maceut repa:lsdn;cdaryde %Kﬁl\base e rml ar equival ent of free aci d.

Sui tabl e phaf nP?éﬁ:teni o ancglkgl me )ﬁ hy (gé@g% ?Fl)u 133#0?%2 correl;e%( sodi um
hydr oxi de, t KikyiefkBREdirh Niidd, T tere HbiREN ehlkyl 15§g

[err] - Esli rret hamcnm @mha;nedrmul Xy [naﬁure of 15( |aed h‘q(S)ammms ).eThisanol 25

ar gi ni ne, ©n lsdc%i?fF P‘Méa LBeir qp et grafurpn splut hasing BEtor eaction is
conduct st 1 %ﬁ%mﬁm o@%g%%%@%ﬁmﬁl AT an 1 ert.

wat er m sci bbfetimyd gfanioC10SHY Memtdpra{mart gHead. Uur e of about from [err] to
[err] pPeferabl theanixtursofil 5ﬁr3éky1 b)ldrquéﬁde alkxA/aQremoundSsm bl3e¢ or ganic
sol vents i nc} h@é{%%ﬁfﬁmms‘ ‘;ﬁﬁl}j)gﬂc‘,gh @gﬁ ctively kgﬁ@f& shtiiodi oxane. When
di val ent 40 trimethyl¥B¥ pvﬂleﬁlb&s@df e,naa a%Sl)ta théiabiedr Wb sal ts or

magnesi um sab)tnse ut h&drb BC regenedfde sheat‘?thm umperiha$ r®u¢1n£alteed with at

| east dhe halsPah (@ﬁgﬂ \féﬁ’é’ﬁgs}:@‘?&“gﬁ %ﬁé é‘ﬂ’g‘ ol fqry )t abl 85 base.
The CONPOUNdebid ot il E USEHois i’ hESATibBe (D10 DeaRbove
descri bed prbcEdlopst dan Abe Chiot. aslon@d 49y8 (lh'e)ﬁn‘d leednog citedjthervire of reactions:

11 The first method involves the conver 10 t ime into the O-acetate

derijvative followed by reaction with a s, using ast lare uivalents
11 [err] wheflEdRiotat BoagRaE ﬁgﬁﬁ’hyﬁyd%r S5 g Res et
p- phenyl benz&yikr &rnd°& to 65°C. for ab trlepdsesamrs SOdI um or tha i um

5 Briefly, thi sTheese PRS!E @E’hﬂ fgggsqsh%a tgfti L5 %fmtec 1&'1 ma(élll)enyl sodi um or
ey onggt adi BIEE, CTAGPYILRS ] pRar e ol ert LA AAHent agjeene vt
sodi um hydrlﬁlﬁnoﬂbftaﬁlilﬁﬂﬂHSoid f15 @413 nfibhk Tnen[nlanb mpﬁcﬂ!\&&tﬂﬁ)ﬂo d pot assi um
hydr oxi de (Eby ﬂltra“&.ﬁr%f h fthalhlllm (1) nitrapy w s, 498 br11f4853t with a

ol gt exceskegkig, oum°q%mmt, g tyaf““ SSSRPRTR | benzyi

ether 5 tety of wl@rhq ous 3€tiAREE X HEBBMBAY cﬁﬁ\t’r sotiftededlatt. r espegt i vel y
t he 5- met hoxy metlydyélysis qf3hc:yuine4a elm adlcﬁweequsm taniym= trshloyiflg asor

1 ron i
5>- obenzyl oxy ﬁ err;Pa’};lgelrerg'l rgilR%{H ormu?!o)gsl re1 2{ dr\é\gyrlgpe are subj ect ed
to the Di el soudi SMbobrds &SF& F( e§h reqy val ents) of
2- chl o¥s0acr ybhydrigem)i ne thprmhet eis@myednoé cammn’:q(prefadremasoiescbsed by borsate as
catal yst to Yile(elias g Lfﬁ"é" ‘I‘o" rerié-( T of for rrul as (3)

ernalnv he ¢com oun X (anQO Rn'l' s h rox);)g
15 and (4) (FRERditiEiiing the CRBSHIds of FRRERILY Ghiitrein RV &
st er eoi SOfTEI’.thodd[n'gl’tb It!&SmetBod dlecadsecﬂby\ﬂw @ﬂilaSSl almshy. dcrcs<|qzle651n d| met hyl

sul f oxi0de t oggyzzmkg %w SSEWV etl bnessg:oofof ﬁ’gﬁ @Egﬁ ll';sﬁ

7-syn- met hox ﬁﬁith ﬁ‘l oé\;céiigim compounds of
formula XXVI (wherein R“’ 1s h drox yh).

Alternatively, the hydrolysis of the oxime can be effected on the mixture of




12 1,413, 831
12 or 7-syn-benzyl oxynet hyl - 2- nor bor nen-5-one ([err] benzyl) respectively,
whi ch_upon reaction with a slight nolar excess of ntchl oroperbenzoic acid

in nmethylene chloride in the presence of sodium bicarbonate results in

sel ective Baeyer-Villiger oxidation to formthe corresponding | actone (6)
nanmel y 2-oxa-8-syn-net hoxy- 5 nmet hyl bi cycl o (3. 2.1)oct-6-en- 3-o0ne,
([err] nethyl) and 2-oxa-8-svn-benzyl oxy- "5 met hyl bicyclo (3.2.1)
oct-6-en-3-one ([err] benzyl). Saponification of the foregoing |actones of
fornula (6)1dith 2 5 equivalents of.s: 1‘3} roxide in aqueous.methhol
fol | owed by neuttrhalli (z?atand)lﬁ (ﬁ)lsdmemsebmtlmtwmdﬁ@deﬁmomﬂeafammis'wttuh 2.5

equi val ents of & )LFéldjl A‘Pyﬁ?ﬁ | @é I idodi de HEio% [Eﬁﬁ[l Zggq)guce the 10
respective hydr O&ﬁémlcQﬁa el p S (? rfm vdfarB% a‘{srlum carbgndte in
(2'[err], 4 a-di eﬂia dr with a]_é)‘ude pancreatlc lipase, respectively, as described 5

i odo-5'[err] - et oSG ormugF)‘g[} Hﬁéﬁthy‘ir‘”[yé]‘?d]c"V‘P?““é%é’c“F prodysing thefreeact one

[err] [err]=H andrpe hydroxyl groups in compounds of formulas XI and XV and the secondary
(2'[err], 4" a-di hydraaxlyerdip Gf(t‘o}npbﬁldi@-oﬁf ofieiliis| X WEamayX X \dx yaretehugt eﬂ&cﬁilcﬁ ent 1'[er

rl-yl) 19 hierlﬁFré mg ner,,t onp SLerGPr T 10 .
cster (160wt B f,@rr%&%an T %&é&% rﬁ‘“flmra?f gl PERES Unger

conventi onal congikd hQBﬁ;oiyﬂc wtial chlonde ¢TQEss @RanOonCdartdn atoms in

p- phenyl benzoat emrl@ﬁ’le s I benzo

These conpd¥inds eaxr Qjﬁﬁgﬁ %@frﬁ m}éﬁ' el C'P;Pﬁyefg) Hityl t‘?n
hydride in the pgy: na.eme s&aetna foam sS&lUéﬁz)éﬁ&{hutrl le in
benzene sol ut| onlp tlemwiesteh@mfen rod cattdm m‘luembreulﬁéh erifd,| direhenesdfoyyiet hyl or

1
5 Lerr] - methoxy- HELD tgé Vahd w g;éwt e R HR R CBrdnd (8). 20
The benzyl yrret SR FiRd GRS Se nblahErdRIasence. of

20 pal I adi um chatrsmeah eamls ehoz:tslem ying qmrldrla/swg@wm iS¢ preferablysto ger dtabl e
organi ¢ sol vent; 'q‘f;t?[]é“errﬁ‘t’ W%&Pf b irpeents H?[/HY%PV&%’G“?JW"F@&& thsn wi t h

boron tribpom dei e RhkkisRAR: Halcbbife add fuflctloR TRAIcepaRdSP FRInsRd betyeen
about [err] to [@nkdfree@kiddathiaorxahs cﬁdh ﬂ«ax swel dryd 1azmo erproiatlazp8hanai t h
chrom um tri oxi d‘né]! d{:gS’P“’Pd“featﬂ ?m“ i lB‘fgqow% ’re‘ﬂ ﬁ%Soﬂ%‘g@Pﬂbed by J.
C Collins et alliBoTSfoune &, @gfg@ﬁ[ 3 893 HEFethY I ene
chloride, &0 about Thesalds oafhfe(prcd&nmhecmlaﬂdh extsar)vemimhrcmhba/prtﬂamdtby 30
purification is ‘fqﬂé,t?&‘f*t%c Sges e g‘ Pt @?‘; héq‘tlYa SQEHone

l'act one of fOI’ rz:@@t)trc i seﬁ éﬁnn‘ﬂiﬁ h? ro 5-9'[ hyl  2-
OXOhepty|phOSthﬁ&imyhm1 JHE& x¥i6é, haipeopyRin uﬁQ h&ﬂﬁ&hﬁkﬂﬁﬂm biors-about 2 30
hours. Tred} rrent(defhytdhremmné wigitinea dysag ezi%%l fanérmecabnt?rah ehﬂrgéler n 35

i mechoxy- 30 ceil e A e piechabmn L SR W ddces o

m xture of [err]prasdbl ok rrf] AXie. cn,maﬁxuﬂ 1Ul§or§@ﬁﬁ§6ﬂeﬂd by t

| ayer chronat ograﬂirry: mnthsnimmnglellsop@pult@t ahumnphenddelsﬁamedwaem delenty| at ed
compound | 0 pur oA T I AL Rl ratiioyl o
group i s then hy, 59[ Z@ﬁmWﬂd&bu@ tions, using
preferably anhy oa§ep0hm3mdmﬁﬁnanhmnaﬂesmmuMBnhanmhnmaauwthamﬂ%ﬂ diol is

etherified with RIPIFEY BRsyteanbtained it follpvdng FRABETCEIET K8Ft9PTon and in the
presence of p-toluenesulfonic acid, to give the bistetrahydropyranyl oxy
conmpound (12), which by reduction mﬁth di i sobutyl al um num hydride in
tol uene, at about [err] produces the lactol, nanely
[2'[err]-hydroxy-4"a-tetrahydropyran-2"'-yloxy- 40
-[err]-(3"[err]-tetrahydropyran-2"'-yloxyoct-1"-trans-enyl)
cyclopent-1'[err]-yl] 40 acet al dehyde-y-hemni acetal, (I A). By reaction”
of a hydroxy iodol actone of formula (7A) with freshly distilled phosphorus
oxychloride in pyridine solution, first at [err] and thereafter at room
tenperature there is obtained the dehydrol actone conpound of forrmula (13).
In 45 order to prevent hydrogenolysis of the allylic hydroxyl during
the reduction of the 45 double bond, the |l actone group is opened by
treatment with 2N met hanolic sodi um hydroxi de foll owed by carefu
neutralization with 3N hydrochloric acid in ethyl acetate to pH 6, to
produce the hydroxyacid (14). Catalytic reduction of this hydroxyacid with
Raney nickel in nethanol solution followed by brief 50 exposure to
acid produces the lactone (15), which is hydrolyzed to the hydroxy- 50
met hyl conpound (16) by the abovenentioned nethods, i.e., by hydrogenolysis
in the case of the benzyl oxynethyl conmpound (15, [err]benzyl) or by
reaction with boron tribromde for the nethoxynmethyl derivative (15, [err]
met hyl ). The hydroxynet hyl conpound of fornula (16) is then converted into
t he 55 desired
[2 [err] hydroxy 5' [err] (3 [err] tetrahydropyran 2 -onxyoct 1

. L T M




condensation of the al dehyde with the sodium anion of dinethyl 2-oxoheptyl-
phosphonate to produce the trans enone | actone, selective reduction of the
oxo 60 group with zinc borohydride to yield
[2‘a-hydroxy-5'[err]-(3"ahydroxyoct-|"-trans- 60 enyl)
cyclopent-1'[err]-yl] acetic acid [err]-lactone, in mxture with the
3"[err]-hydroxy isoner, separation of the isonmers by thin |ayer

chr omat ogr aphy, etherification of the 3" [err]-hydroxy conpound with

di hydropyran and reduction of lactone ring with diisobutyllal um num

hydri dellas described in_detail hedéi3Bbfore with regard to 65 1 t he
transformation of conpund;@Q) into conpound (1A).

65 13 - 1,413,831

13 The conpounds, gﬁg;s angtﬁalts of fke inveptqn exhi bit

prost agl andi n-1i ke | ogTcat/ acti vifd andﬂjﬂ are useful in the

treat nent of manmal s where t®e use o} oSt aglandi 118 ware i ndi cated. The
conpounds, esters and salts of the |nvéﬁ |o are“%ronchodllators and t hus
are useful in treating nannals for bronchi spasm 5 or wherever

strong bronchodil ators, i netfogated. Theae rrpounds are al so 5
useful in controlling aII|at| perteln mammal s and further
exhi bit central nervedgjéysr nt aétiv Jywln manmal s, and are

useful as sedatives &%l on, ®he conpounds are usef ul for induci ng

| abor, in pregnancy | 884 f mducu,ng mensesoto correct or reduce nenstrual
abnormalities. 10 e The € ounds?aﬁd/ or salts, of the invention,
can be adm nistered i Wi -de- " vartety0f dosage forns, either alone or
in conbination with @ﬁ\er [pfpar ;,J_gal ible nedi caments, in the
form of pharmaceutica

admini stration or inh& aiion in“he cas f bronchodi | ators. The conpounds
are typically adm ni s?e{ed as pharnaceu rgal 15 conposi tions

consi sting essenti al of t he conpoetnd nd/ o s, of the 15
invention, and a pha arrierl Thepharna )eutl cal carrier can be
either a solid nmateriawpe | iogi d @ aer®¥ol, I'n which the conpound and/or

salt is dissolved, dispersed o uspended, and can optionally contain snall
anounts of preservatives and/ or §H— buffering agents. Suitable perservatives

coﬁp@m tianssuited fore orFI wOr parenteral

whi ch can be used include, for ,2p-o exanpl e, benzyl al cohol. Suitable
buffering agents include, for gxanple, sodiumws 20 acetate and

pharmaceuti cal phosphate sal thonpom tions can, for exanple,
be in the formof solutions, | si ¢rss sSuspensions, syrups, or elixirs.
The solid conpositions n talZe t hg _jor m of tala)z ets, powders, capsul es or
pills, preferably in finkt dosage fr for_25 N~ c.a,,c,jrrple adm ni stration
or precise dosages, 't abl e~ 50l |@[:\arr|,ers i kafOI’ 25 exanpl e,
phar maceutical gr ad cugp@r ch, 1Mact@ge, sodi um sac harin, talcum and

sodi um bisul fite. Fowéi npa‘T ati on adnt*hi stpation, conmpounds and/or salts
can, for exanple, be ade ered as an"/érosol %rl si ng the conpounds or
salts in an inert 30 _propettant eth’e‘r_ a co- sol vent (e.qg.

et hanol ) together with Q#pave s er at9*f8S and buffering
agents. Additional general i nf-@ nmagsdon corcerni ng ‘Fhe i nhal ati on

adm ni strati on of aerosol S can be had by reference to U S. Patents

2,868, 691 andh 9"" s :e}? of Pﬁﬁe‘n enz%ylth' s invention are typically
adm ni st er ed |an §a 53' benzo;ﬁ an from0.1 to 10 ng. per kg. of

body weisght . ThM Qpe@ansasoaﬁhecttha\vlemdosa e wll 35 of course, vary
dependi ng upQ cl ental r?héall:)umd Honc?on OJOPW? c?és?e?q Péat ed and
host. The f II ﬁ,ua %quﬁnp LSné Jr r:{s,a ,Ig;adé nvention, but
ar e- not |nte|(ideld(:toc=yldtml tJ mnsCIseco ec 9A|Bt®9(ll971€)$3~1(hxnpslgﬁts essoited to the
contrarld, rach O@eml' methyl e“i*ﬁ')é’tf aﬂ“’t&h W ét i al S and
cor esponl GNP a0 z‘,:z gﬁmb@?‘ﬁﬁm heks. “The
abbr evi at i on(Re=bergyl) WRELrS sibge eblt cﬁasrma rrwaﬁdsxﬂgrm yceasr( aal | m xture
rati os used \ﬁnmqh\arr te(pldntﬁ)ooflﬁ- eplp rmrwrt@fte!ﬁ !tlohq/memrtere platupgs flupjoso,
necessaly.  pLRHETACIN L A BRI RIS LT w%?;uff.xé. ent

cl

starting mat QrtP“@ed h potdBmeOHIBIkidEHATTRLES sul d the bRi-Beycle 10 to 13,
15, 21, 26 A45etones of fomnala 25, ld:ewmirdmdmheet éparbatnlen}ﬁ -oo¢ (R*nthethytedi at es and

starting materials. 45 PREPARATION 1. A To a stirred solution of
125 g. of thalliumsulfate and 50 g. of potassium



hydroxide in 750 m . of water are added, under an atnosphere of argon, 43

m. of freshly distilled cyclopentadi ene and the m xture is vigorously
stirred for 10 50 m nutes; the yellow precipitate forned is filtered
of f, washed wth ice water, 50 met hanol and ether, t0 yierd 132 g. of
cycl opentadi enylthallium B. A mxture of 216.28 g of benzyl al cohol, 61.44

g. of parafornal dehyde, 481.6 g. of anhydrous nagnesium sul fate and 1, 200

m. of nethylene chloride is cooled to a tenperature of between [err] to

[err] in a dry ice-acetonitrile 55 14J3Qﬁth and the stirred cold

solution i s—s-at—mha-t—ed—w—t— -Rydrogen—chl-oride-55-gas. .._Ihe_-l:_
reaction m xtur e"g; rlg;éﬁ% %\ ol :31 ﬁl]fngtfdre Cessf];’“? 1®“M)n£55@%“‘l‘ebr and then
heeonse of “ny iabiy P TGl STl SR éev%‘f t& o~
nitrogen during 80daionud ésm ﬂiheorresacrtdnngriamnet(ur elallnS]yf2l- xb-8458Cn y-t e soI id

mat eri al washed WéhP'bW‘t“h 6§ 08&&“ %4xp Brspttegzyiog-
%‘n oct-6-¢n

evaporated to drnjbh Q& D (6) with 2. nééég%ﬂ f o%’!n sl *]fnf%jg?té’g?goduce an

oil which is distiefhhsd, fummkea by &y elisaRAtion with cdobb &K Wn& tre Am¥it
chl or omet hgq beny de}ﬂ%e‘rf aq@eou @Uiswémsmodndofsom_@@ .0-63°C. produce the
cycl opent atfl eny! {53515 1“[,{,@’;’“ nmglc "esgﬂ"lf gﬁﬁi‘@};}m&% cfo%%d Mgﬁllﬁo [&r]
in adry ice-car hBJH)t ehd aciy o5 d0ed @L /;10 85" 1:’%@5 added
under stirring amcgticagéry- hﬁom@d#beat Herveuchlame astélrﬁredrmitu enphenyl-4
1, 413, 831 carboxylic acid chloride in pyridine, under conv?b IOM prsigtiongy geld Hfe

h| h ﬁ b cor esp eﬁlép P lbenzoates (E)d'hl} &P{l dy 172 Ko ‘
chl or onet hy enzy T}QE mpo ar & efeh | oM e@od‘m%tl thrrgetgi nfflr 1130 urs
at [err], it is bhidede inithe predcd of catafyué am@inis@ afobRiSdbupt@MERUS éﬁz@rQO led to
[err] and the s ;I;’!“#Of') r @i F‘T"Sdt‘é Eg%d)f\ﬁﬁlq h‘ﬁ@eﬂzaﬂ faheréﬁ{ne:nho}(y The

filtered sgj utioni & gﬁf)&; % #ﬁcy 1% ]) ed E;gr d% bi m2tpie E'r%sence ofanhyg({ ous
sts &

5 [err]- Chﬁmﬁd)ﬁm%ydrml dndi ﬂcﬁ:hﬁ:ﬁ acad€) acat faBk!S)ré% iRlsblbent;

fl uorborate, T"ft on ?' ﬁg?up%iﬂ gt leéirerir!lby fEimtion eabdbholcémﬂ%nbcvq}ir;rreeml S
evaporated to ha S il d ﬁl? Eldpage ot er than
[err], and2d he Cd)mﬂﬂf&l‘éahlﬁlek &rSﬂ;kd’drcﬁ @-tandels QoAB e WU PerraddlonT eacsd on

mxture is then fge Fé% leneeﬂostm etraabte@ @@Cfondmhehldemude) sol ution,

and extracted th smmlg m?@-&@"ﬁ?gﬁqf;f

washed with sat ufxaﬁ@cylm hurmt ImC ethatd)| 4d rb&ﬁl
sat ur at ed 30 10msodTmmchﬂ ertiledeloseohun aroasxc sRoS(znﬁﬂﬂ)rdﬂydr de l@launedao@ver 30

magnesi um sul f at 2“ Ao C‘ocf E‘ [ Rthdpces édﬂl&‘eg Proessute. The

resul ting residug saipUhs aeﬁff yh dr S P UGTP IR ThT 8 EY i ca gel

usi ng benzene asvhﬁg)u&nzoyl)tm\@ phixt y&mﬁmlylkgx)t greumuﬂeg hydrolyzed under alkaline
O
5-chl or o- 53'Scyanc%ilol 1sg¥ helr{giélﬁ \Hh ﬁydro Wg’;n m%;?un a%h%r%te)“slomet %néjr%g%qn%};' 1§t ?Sr red’

PREPARATI ON 2. presence of p-toluenesulfonjc ac1d to give the bistetrahydro ra

slurry of 74.1 d! ?)owmctybir @pdeﬂtoadmancy saawummmm Mydkide i olu rous

di ethyl ether caép oguces tol garee @@ h)@rqwéluﬂalrahwmmal"uyle)y in a dry
i ce-car bon t et r aghly g‘jyﬁé”ﬁ “C%Eﬁ "é‘?cédn TGS phef¥lorsnE 'addled 40
dropwi se, in a 15- ByndcEoper 4 @ do%cgme of eI (HYRhR ¥lesHIELMIeq €t her and

the slurry is 20>h0*Ph0rus9>1yFPrlefdieatl p eimﬁfsotuoo o, &rsr ht 0°Or ana tlmeaﬂsr attb@nr eacti on

m xture issthen & Fji ine fictepe C Bpe rrinele(ld rone) fI ask
and the residue SE br})mxa é)gf&i :y\/c%d @@E‘q m an @rtlo s of
cold [err] dieth lmeﬂ“lhkpxrde'ﬁh&wadmbmddl euirﬁlfzatoe wlt:a 3ar &dc dSer dse froma

dr oppi ng funnel p: i;v Wﬁ‘ﬁ% p aroeuse ﬂ’?)h%f’f @ﬁlab{ ic U@@n of cupric
tetrafl uorsoborat,epdsu c & uc Brod aﬁhydﬁn‘a l%)mé\ev tol d t%wthe hitdr %0“' t{g le
mai nt ai ned at [ ewethyl Wmmoum e}6)a>ddleta1bonmemnamedrmhmbcﬁ id, ¥deHE1Eis! i

stirred at [err ]Hlfh‘f“ﬁ.ﬁ'r B asneyipgme 131 R’ bmasﬂ)e‘d bmrbdctlbn with s of .
sat urated sodi um ChjhO Oﬂéxcéﬁgh fé gé{ftiﬁ}p‘“gn - reagtjon mixture
extracted 58i t h digtehyl Ize& @iyl hetek Fah?d(ﬂbf) A3 alEkysHOCRRSE Yy Wasked
with saturated if‘g&‘ﬁ%’m bqr-%’aﬂdggfgﬂ])?e (¥Phemiab@al, e 9 ona:n]r;hcsofornmmlaﬁtﬂﬂbby de (2 x

1 cgm
100 m.), and dr of3 e aldehydgﬁ:gﬁlg%g gm%glgg %fe’((ixlr%\g gt;jﬁggftl:under
reduced pressur @h@bhdn@@b HeddRed At Wak enone la reductlon of the oxo
5-chl or o- 5ocyanc§m71psvth -znst dmi?.h beldcyt;d-}o/d {oRy- 2’/513)’ alm@ptxy&cten&m&s a apear

pal e yel |l ow oi | "") ﬁ?ﬂ ace*l“ba%idﬂ’ fqtenedinsBixtre 9 ng'h dfte Y (ehy
B2 Chl b1 0- 5- CyangIoE AR B B edrp ol i Sp%“* Rept -2 ene
in 368 mM . of didiebi lla.mn’mﬁuon(hxztmdmasajddede i Glosai]l hereinbéfo® withor dEB nut e
peri od an(§5undet‘hedﬁ‘"éff’ij‘6’|‘1‘°'a9mfm‘ié‘? &) injo peympoyed (f¢).-on of 105. b g. of 65
pot assi um hydroxide in 52.6 m. of water. The reaction m xture is stirred
for 28 hours at roomtenperature, diluted to twice its volune with ice

wat er and



extracted several tines with diethyl ether. The conbined organic extract is
washed 40 twice with saturated sodi um carbonate sol ution, dried over
magnesi um sul fate and 40 evap ifi

di stillation under high vacuum (0.6 nm) to yield
7-syn-benzyl oxynet hyl - 2- nor bor nen- 5- one, honogeneous on t.|l.c. By the sane
procedure but using 5-chl oro-5-cyano-7-syn-net hoxynet hyl - 45
bicyclo-(2.2.1) hept-2-ene in lieu of

5-chl or o, |- cyano- 7-syn- benzyl oxyne 45 bicycle-(2.2.1) hept-2-ene
there is obtai ned- 4—Syr-rethoxy et PREPARA}I ON 4. To
a suspension of TEBSC lgmf‘ds %eﬂrﬁgﬁehzwmawmfmﬂw&l@d hke)f sodi um 50
bi car bonat e 'J?p%?ggl d'ms gg co };ﬁg ds, estérs and salt aéspwhe inven lorf)ded 57 9. of
7-syn- 50 bernzyrbwhwﬁtdwhnﬁmqw&em memanhﬁhr@foi&oﬁ@h uigser i od and
under stirring, whrmlvm Qrong rbgmtﬂmall&t ‘fridicnted.aThesd) Gatiipoudsr dre al‘EJsle reaction
mxture is st”rs J_‘de’ﬂ,] lfl‘;”fsnﬁ ‘Eé’gep@g‘yfam Ut ey '“amfﬂn I and @I”bﬂftephlhm hyl ene
chlori de. Theedaodd] TnlaB&itish, KlebbMpatnddird eﬂﬂﬁa‘:%dgggr%‘i‘ Wi dfhaddd ml . of

saturated aquedis imtudinglmesueh fd toeresodriedud® meh normaliti@@ gani'c | ayer is
separ atlfd and, wdShEaraREeds aadlen sl eths u¢ninn.sah bé @lsléibng(lrmmda'he %
agueous phas%hhr\ﬁ'xd@@ﬁr&ﬁl&g% %Tgip n&ﬁfcg gﬁp Cme0c€ @a% :I'n S c.a}l:rbI ned organic
nmet hyl ene chlcompcdmoes(sturteccﬂoSmar@ paifeh®@ r@jlﬂﬁxstmgﬁleﬁxhwlﬁtﬁhl ﬂé@as@nd evapor at ed
to*dryness ur?élefr""?*@dwé‘eel r—eefsmﬂueds whugrca}llyeﬂdrnwgred as pharmaceutical

2. oxa- B oyn- WRERTLOMVIRLIVIC RER ML (b SoRpoui ot st s an s

homogenous  OialsolidBaterial, liquid or Yosb & wiidiR alt ved,
7- syn- met hox yisperkegd |0¥%}f§md¢mﬂﬂd&aﬁ Ept@nﬂlylcnntam so &l 4ok (ﬁﬁlsodreservatr\f/‘es

n p ati ic -
Zref%gxerrgtzm%&y‘;g?%h r{%%?{h uita e‘éff%?‘ﬁév ter{r sﬁgclﬂdsd reu)?'gmrz) sodium oxa- 8- %'n
1,413, 831 The hqurd compositions can for example be 1&5thREBARAs-5|u%hs5 To a
sol ution of @@rﬁlﬁg‘}“tﬁgﬁgﬁeﬁg r§¥2§5 Dbelﬁ‘zf ; t: Oblil chofiz(l@ tke 1) oct-6-en-
3-one kp 70 IZf(’in'rpl Ettf 13or p?ec%&a(f%@a tp Iolrd zcgﬁns r30 9as of
sodi um hydr oxxmmld nh&ﬁchemncal gradadat ﬁdirch s& @dxﬁrﬁ:&té Mnagammfaw eis Stl rred
at room5 sodi 'g %ﬁ'&‘%‘“r for three hour s, The nmet hanol is then evaporated
under vacuo s st S IR ST arC e oo snely | and
extracted wi tph>pehrdet hygethet h iQo@ ahk r)uwgapa Pick iopBbia1 pr odggts. The
aqueous phasefeﬁﬂg\'We dﬂébrfkeldg ygents Acﬂnbongdrecwkmﬁem mmﬁhgahcel y treated
with a sol utp gy‘f'g n ‘%g on O afrgisrien B daddy rgfereaee b’o%'§s§%tﬁrm i odide in 275
m. of water. The fcﬁﬁ%ﬁhd@rbfﬂh&(‘id%rﬁrohSaregtybfcﬁlﬁ/dadﬁrf?r{lst&gd 3nodosa es ofours at [err]
and di But ed mbquhfrsro@rluml@mg fpat k. sfdlodd wﬂghtUﬂklpfecﬂﬂff&lcﬁe&lodx@&@i]lpr atign. 10
It is then sff ‘g‘rgém Togl *W"é‘@arw&ﬁr plest Bedd efnedministratips conditiencbeisgt ed wit h

met hyl ene chl OF o 2L SR ioks £% My iumsul fate
and evaqporat akntiad gbr{)yﬂ;'gg%sc%rﬁwalsso rue%s%a&g%k%égégﬁ%?}% Zg?lé}y{gggggl due is

cryst af |zed'“fbxﬁ:b' ?ﬂg alefhrét Ite!mepqmlneiyr rtd@mlct Dix relaﬁbthe Bur e
(2'a 4 [err]z fw tatioh Gbdahwilnd ft ﬁfg AR A

met hyl cycl opehdre ]:eéi:ssy y, p&(ﬁﬂﬁlrdhs a6d dx: r@ll B¢a0d¥Eto provide suf‘ﬁcrem

15 PREPARATI mc;{t%g(;nmrga fasslbpequsnt amg@sz%g Iesdfto4 7,10t0 13, 15, 21, 26 :
(2'a, 4 err] dr OXY ”? Tr@?arr‘]“ofl glem ?t a’ﬁesff‘iwgdk‘y?fé‘ﬂshyl 45
cycl opent -1 [err] yl) acetic amﬂtmdmbnme in 152 m. of anhydrous
pyridine is Fdd/edr 0325t8r Sol@flonpofblﬂ b beod yhatlawrbuidytk iacd g, cbf pbthwiuimde. The

resulting so ged, under an g pspher e%"%ﬂ“u lFefr one hour; 9
sl ng, SR ﬁcag Mol g Bieo SALGAI e one nour <o
destroy the elxtd)enmanCEa ento yi dne325@ oVeydl@eﬂmer@thammﬂate un er redofed
pressure and,gh® wgrtﬁrgrgggmd §i s ot aicﬁhfg@rizlg nfep«tﬁpmdidd@decycl ohexane
(3:2). The ofgidic sSobuRLaH A R E Yo o
acid ssf uti omth siad theatieel etddolitivbisGRu@daliR atk) duduls aviradesl cmadider at ed.sodi um
25 chl 5 fS‘b}"eﬂifr;]‘E} re §ikpri @t cﬁﬂé? lﬁa%—"rf)@sfourhﬁ pinkfeafugthemehdconceént r at ed,

to yield (2 lén"l7 ;):;Ie régen chloride tminat y passing a stream of nitrogen

hydr oxy- 4' [ eweli wph rpla:&%e T%%i’ ¢ mmur?r t&tgsr a‘rjrfnect@og it wasmﬁ' oxymet hyl cycl
opent -601" a- y4°j’Pg%@tq ek} % gﬁpbrg‘e a%whir \elhclcarﬂlduéeqaumdcf reaidcddy 60
crystallizath %V

IR o i iR

cycl opent - | ' pisturg dlyldyldedomdqrctnamg dnd @rdeq anl BgrinGirRosplter; Ny E3-thiadtei Nt O

(2" a-hydroxy-4'[err]-p- 30

phenyl benzoyl oxy-3'[err]-iodo-5"[err]-net hoxynet hyl cycl opent-1'[err]-yl)
acetic acid 1,2'- 30 lactone.




PREPARATION 7. To a solution of 61 g. of
(2'[err]-hydroxy-4'a-p-phenylbenzoyloxy 3'[err]-iodo-5"[err]-
benzyloxynet hyl cyclopent-1'JTerr]-yl) acetic acid [err]-lactone in 610 ..
of benzene 35 (dried over ol ecul ar sieves) is added 45. 25 g. of
tri-n-butyl tin hydride, prepared 35 according to the procedure of H G
Kuivila and 0. F. Beunel, Jr., J. Am Chem Soc., 83, 1246 (1961) and 211
ng. of azobisisobutyronitrile. The mxture is stirred at [err] for 30
mnutes, thep the benzene is reaned @xtﬁggporatlon under reduced prgssure,

tsgfu'?: l)% |rs was hgd] ge@@r a CEIO t E g g‘m% m’%rﬁjgﬁl@gﬁ)&% sﬁrﬁ?: oﬁo

and 40 t hen V\Mshcsaiduhatcexdps@ tumva eorwl eokiQlenfahO(1,78 . over
magnesi um sul fat e ”"’gm,?@q”}?“’% ﬁtcvaédfé toil'gl gturedfi2de Of@hzdrous S
chr omat ogr abhed @fi" %rfé Yo th%L gt a?é@ T"?i%ﬁlg‘iﬁiﬁf%ﬂ nf‘ﬁi &t hy!
et her - hexane (1: thpsretuheﬁm\heghaomfpoﬂTca,ran Hithe QyicenpRduaired af beC. fisramt | ons
el uted with et hyhouag dthatreactidrf avixgurt hethde pounred| ifto 2k mi.] of gtdratedysodid &

aLerr]-p: pheny ﬁ%;}iﬁﬁﬂ‘ﬁ%???é’eg?ﬁ“‘l°dﬁh~‘é’§%§!ﬂ‘?*é&l”fjﬁﬁ‘ﬁ?ﬂ%%’m@ﬂ%*ﬁ‘fﬁ ar1-yh)

acetic [ e¥ddium chl 200 anl§| dhiddAbveMBREBAdsium sulfate and

(2'[err]- hydroxye\&lbc[reued oopv ksam drbe:duz e3‘h easul mgll'eﬂime5r{ueﬁ¢d]b-)

ment hoxymet hyl cy@lta %Y g%)gy hcacs t‘is@gh “glf%é‘['to s ptaigigp¥srt ed into
(2 a-_hydroxy- 4’ ["“é? r"p“h BT HEAPEAY SRR yﬁ%‘cé{? 4B HE hyl cycl opent- | .

"[err]-yl)i1acetic aC| d 50 [ er PREPABAGIE@N 2

50 PREPARATI ON 8. hATO ‘Il'ﬁelh“t @’\llﬁydlf gé‘hhg CS‘H @‘F'D’ﬁh fium ingl00 eyfl. A 0%
pal | adi um char cog{’ y‘t gﬁ:jﬁ ? ndeD L c‘;i‘* r%g-‘fﬁdgjet hane are
added 10 g of (2marf’5y in G0 Ypeftod, Q0N 3 7. of chloromethyl methyl ether and the slurry is
[err]-phenyd benzxyyrled)xty-25° e¢+ 2°GdorAt cose Tietr tlwyrovmpeentherh ﬁlEeeafdrlinto |) aeetic
acid [err]-lact ofig h ‘c? -4 "“e)(,) as g fl‘%“ ‘EF‘”‘“&hE}“‘trh% m xture

e wnth three ml. porl ol 1et The cgmbine
is stirred Underﬁl OY&ddd dropwise fro @rfee\wlﬁ' d ry l&ela @5 gt ion of
hydr ogen ceases. suTrhesuuaif a%dsg of @ptxhtenafhe pateeuis Bie. bf dnhydapuserchiond washed

with diethi et heh ol By Eﬁ%@%&@éﬁ“% gf:nér‘?ﬁ?, e SR, h Soa"’um
bi carbonat e sol Whidide s&lmoe rOMed dd&gaﬂsﬂhyma mreaa a&é’cﬁvﬂﬂf@r t8

dryness under re«dhnced‘hpmmucxeractergrstsatdesswalw|m};haf “tlthesalue&edjuedlﬁmom 60
chl or of or carbonate (2 x 100 ml.) and sodium chloride (2 x 100 ml.), and dried over

i el dd

1 l t H O
(2 [err]-h droxxd,,v gacid fé‘ﬁciah?@%ﬁ%z&yﬁ{a” ?E&Bﬁ Mﬁrﬁ&yﬁ%?ﬁ&fcycla
60 pent-1 [el’l’];m]ﬂ))ellmetll c acid [err]-1lact one B. Astirred solution of 15
g. of (2'[err]-hydroxy-4'[err]-p- pl}ez%ARi%&Xgoxy 5' p- 16
1,413,831 To a stirre so.u ion of 100 g. of 5-chloro ﬁﬁ cjygno -7-syn-benzyloxymethyi-
met hoxymet syl cydigpent.2.h) fept-z- neyh BeEE bf dima@yicu¥xilas aodd drddbwis90n @l . Ofs
anhydr ous net hylléneme'hlpemcrtij dj undercay| asgpnt apm Sehqf .2 i sejutghmyofj18%2 ac®t one bath
and treated wit PSS 1Y f’x‘% fet‘?é[ﬂg{rmr e P loﬁlﬂ;’fﬁ}j d ﬁ’i eq‘?’a%dl s al | owed
to warm rapidly dxGalt@r dejorald Rindiethy! iy $het@mmea5ﬂg£ﬁc \&hot A0vaBfieBUt €S,  TO
t he resultént sakwu:bl\mh s4tsrateheqduatd¢:beb:bn5te solution, @%@ opdr magdesidingtifyd andt her 40 0

deconpose excesstY resi uif disfildation undsr high M3UBR i xt ur e

at [err]. It is {ghe mr%ou egj}e At o fézy@gg"begﬁgﬁﬁgﬁnﬂ?g&f é‘f’ %eneouf 86 g. of

sodi um bi car bonat e B)nthEQ@méﬂprocediura bsahumgaseldomaLuytnm}mfne&oxﬂmmy ot assi um

tartrate; #he or LCQ éFPl §f'ﬁ§Pa'Ffat ‘é °t5n‘é'a egﬁﬁnzgﬁ thekt r act#®ed
?_il ethyl-2-hor

with methyl ene cRP6HT R YA B P T€& over

magnesi um 10 sul fate and evaporat ed to dryness under reduced

T T o o B RS L gty oreT o
ne chloride are adde go -syn- 50

benzoy! Oxy [ery ilv V4 axymbmblr RPERte 13- mmre']d eYibd aL Bldek sidfihgl

[err]-1actone, |rdem'al|nmalth<i '@m'ptretu ﬂdibettt Palo aThqedacrlm Ragture A stiCed oo a

suspensi on of  SOREGTOut g g I Wﬁ’agr*%gd A LHE B BERus 15
earth (drieg foror‘% DUF R oar bl il IachO8 whil scburbhed Q0T GIGANES tallhion The s
trioxi de-di pyri digaeus _bﬁasemsrmtrem pitie petheldnea shlehéls can biedcdmpingd ofgani€ol | i ns et

al ., Tetrahedr onmgttlienechlogdgpexty ‘1‘98‘8 d“ 01

ch or e “cool e G AL ECER Tl T e

2" a- hydroxyg 4' a- p- phanyi rpmy lﬁ)é(b’ut5ilf1§7 fh-nfeyhdkGneyiye DA dbornerysb@pent-lma yl)

acetic acid y-| adtcomé Tdinssoivipsyméthyl-8@oroens-one thase inplsaicdd oexeder 20
and the nixt ure PEhey PFPERCxs (3fd) AFHEC Fur t her, mai ntaini ng the
tenperature 20 between [err] and [err]; 100 g. of sodiumbisulfite

nono- hydrate are then added and the m'xture is stirred for an additional
10-m nute period, filtered through magnesi um sulfate and the solids washed
with nmethylene chloride, receiving the filtrate in a flask cooled to [err]
in a dry ice-acetone bath. The conbi ned



25 filtrates are evaporated to dryness under reduced pressure, at a
tenperature below 25 [err], obtaining

(2" a~hydrexy--4' [-er+}—p—phermy-benzey-oxy-5-ferr]-forml cycl opent -
1'[err]-yl) acetic acid y-lactone as an honbgeneous oil. PREPARATION 9. A
solution of 22 g. of

(2" a, 4" a-di hydroxy-3'[err]-iodo-5"[err]-benzyl oxynet hyl cycl o- 30
pent-1'[err]-yl) acetic acid y:lactone in 60 m. of anhydrous pyridine is
cooled tow[err]. 30 and treated drgpysse, under stirring, with asmxture
of 8 ml . of phosphorus oxychloripdepaRdra 3l - of pyrrdine. Wen the
addition iis conplo@tselutiéd s 60 £3C1-0:AI8-shBbdkylok@ekifyicy30-(M. NetSeat room
tenperature, bmdlvh@lsbbﬂan@amélehwmihaﬂﬁﬁ ansdigtion efdifcedf pediwsure. The oily
residue Js dl{?ﬁ erat ent Zﬁ-” gxrs‘éﬁL arg‘hhla%r lt’l]:r%ﬁgtot;%ﬁeés g%gerdvadtuor(;? rgani.c

sol uti orf wash per\tu ﬁe%%%ob ohd Q°@CJ | 9ifh deRerithaGbi Ng the

35 aqueous phﬂusmte\mhe hmsmbrhryrhlenemrdhétothquuéHue pmmm mdalaergarnhc extracts

are then was @SP S\um tme in 2%}0‘@%‘@ ]Taﬁor;%;:%n mix urer ftlijr?ﬁldq%ta'?tgonpl ete
i

decol or gf i on, hodfi de@c%yladumée RStk ofhria otallodd’ yNegs under
reduced pressiu tsehancxagaraeéddm(h&o{hemrp]o ax éSar{d&Rﬂ‘rz]c{ddeﬁtZt Vrhethyldie

oxynet hyl cycl n er mie"a re Ol ;rver tEnepi fate p rabg]é@gqat?swa col orl ess
oi | . i re ( lfl;f@ é odo 5 ,6 benzyloxy

(2" Terr}st' [erm th ctvlabéﬂé’rﬁlX')&vB a[eal’cl’ crd 2 err - 15

met hyl cycl opent-1"[err]-yl) acetic Ecrgd - | act one there | s obtai ned

(2' [err]-hydroxys r]g t %@ I esdeligeteT=To\ &gl - Yl ) acetic
acid y-1|act On@clo ﬁgﬁm T:é%g g ne in 152 ml of éz\h&(f)réf ﬁy Uj Zen of 13 g. of
(2" a- hydr oxy- B8 & nf p-bipberyighrdn hebhcjllchiymeofbhmtesmmg SOWBoremsmrréd[aer r]-yl)

acetic #tid [f«grrcl‘e“l‘fa&‘t“(gﬁ &01j qge Bour; Mt praripan qddede gos] e MAGUTEer 1]20 and

fi t
treated dropwiag: Whiidap eet"rudf '°ﬁhp°freé‘é?$ i dieddlved Gk Ink yt‘aref PBH@e in 65 m . of
wat er, when tctyelobuidnet(san The ogganip s&tttéontih @ashedinictdsively withur02; hydrsst i rred for

one hour at r mgtcfdg’ uh 5 uiebiratedradigpbia gfate i‘tt“hew\déﬁurg‘ \éf“under r educed
pressur® at gl s p-ph %@H’Eﬁrﬁ%‘é’bwﬂf@ﬁ} myicbg L ﬁyé hhg aq eous
sol ution cooledrrd oid plrak na ich can ectallzdtidn di et hy 2t her

elinmnate the urﬁs'a n|S fi"atv{{é@%g Q)l!g ?f%i?%0wgﬁem5 @exﬁ"gt%ar ef uI I y
acidifigd to 3300 d 3. of _ethyl
acet at egoare i 6hea gnog t he eafterp t e reactr on mxttlcure i$ acidi%ied to
pH 2-3. The organic phase i's separ at ed a‘%‘g t he aqueous phase is 55
saturated with di um chI X. portions of

et hyl 55 age f‘?yﬁ;;e,fe 22% e}quc% xé’,g? ﬁé,ye%vyeﬁ % 3%qhm§éiur ated sodi um

chl ori dss sol L(timanrnvexolmol lanvleres)na ed;n:um§ tﬁagtlmyan h;eivrapor@hred to ggyness
under - vacuo. p(y ﬂ??"{j%g?gwweﬁ\g (4] Kglg%}bg}gé))nfmléﬁ?he mtx%ure 1sn?rre .ene chl oride

gi ves the pur: é utes, then the benzene is removed by evaporation under reduced
hydr oxy- 5' [ erprdssheney b@(i;éﬁt&t y ldayetlea pems -1 B dRihy| ethér] and [l ¢therydl) ac et ic
aci d. solution is ,vyaﬁteg ifhedf, aqueous sodium hydroxide solution and

611)
(2 [err]- hydr‘%@iﬂ’ T g ﬁ&f“‘t‘*ﬂ&f‘%ﬁeﬂfw‘?ﬁg‘;&% Tt fay) 60
acetic acid yuan.QIsGT}ﬁ tlﬁanC(ﬂM}@l dr-hdrhie (1:1) to remove non- polar tm by-

b he affog! th ¢
(1 g a- hydr oxy zrgrc,[,u%fernjy’bmggm A bcn_y]oxyult? ggtfgggéfeg\;‘-ﬂdc Elécrvr m acetr c acid.

17 PRePARATI ' Y. Tmitar P rRANEE! QBLARESG-45LS PIRAGbEIR0Mxy-3Q- r@josop‘ Raney ni ckel
in 200 m . ofmemgc‘[xhranbj'lcycb)paddbdy')l@cegc agid p-lactone is converted into (2'a-

(2' a- hydr oxy-'Baperf parbrmnheaseyitet hymedersisdulcydoreainl apyih aceig peidcet i ¢ aci d,
and theti xt Ire '8 stirred under hydr ogen at nosphere until the 5 30
upt ake of hydrogen ceases the caﬁarxyatrrorsst hen separ at ed by filtration and

washed 5 wel| W-Tpa8l draspensiieof g A tcrltdvat es are
evaporated tg; Mg" égﬂ é@{gﬁ%@y@? §§§Fﬁ5§ %q r°’§yce§, due is

di ssol ved in: Or L. onpeﬁ:lh yil: RCtanl &he ﬂiierureesu Irﬁﬂturﬂ ydregeni s then
treated with & ?o‘éhﬂm’db nd“uf togén o TM Cazalﬁttsgle bperatedd, stirring
the react | on HRIE %“t‘&f’iﬁa"@ %"6 a"“ %&"‘“ﬁ“ﬁﬁm e

neutralized eMpjotesod huassu € dddDeva tSsu Oreallizas lof (FegRRIse ftoh sul fate and
10 evap6e at edht;)@ﬂfd'rr'i{ne‘sls(anldérowaewcpi‘e'tﬂ*hfszoyloet 8B+ hgiroxvmeth)lcyclo 60

(2 & hydr oxy -8 ety Y ARG TR LN GHSh RN o koG5 AT O

y-| act one, honbgeneous on t. ar nﬁﬁnery,
(2'[err]-hydroxy-5'[err]-nethoxynethyl cycl opent-3'-en-1'[err]-yl) acetic
acid is converted into

(2'[err]-hydroxy-5'[err]-nethoxynet hyl cyclopent-I'[err]-yl) 15 acetic
acid y-Ilactone.

15 PREPARATION 12. By followi ng the nethod of Preparation 8, Parts A and B,
respectively, (2'[err]-



hydr oxy-5'[err]-benzyl oxynet hyl cycl opent-1'[err]-yl) acetic acid
[err]-lactone and (2'a- hydroxy-5'[err]-nmethoxynethylcyclopent-|'[err]-yl)
acetic acid y-lactone are converted 20...___into

(2'[err]-hydroxy-5'[err]-hydroxynethyl cyclopent-1'[err]-yl) acetic acid
1,2 -lactone, 20 which upon oxidation with chrom umtrioxi de-dipyridine
conpl ex, in accordance with the nethod of Part C of Preparation 8, affords
(2'[err]-hydroxy-5'[err]-fornylcycl o- pent-I [err]-yl) acetic acid

y- | act one. EPARATI ON 13. 25 A solution of 100 g. of dinethyl
met hyl pho A __..........J_i‘_i;éb_ us-tetrahydrofurdf is
cooled to [err].mgj lﬁ Fled VT@thIqend?ﬂ dﬂsftb dﬂhﬁdmsare added
dropui seunder SEHRTNGLS Th% SIS W e 0. TW

sol ution of n-budy k]slitta tHrbrfbrhﬁbritﬁrTerf& dslr'lv%ﬂhe eRltat ltibny tHeh edde@per at ur e
at [err]. VWhen tXe naddldtelt}ohether to dpqol m@be dxtrss bararc tribonmidd, xtaintagningsth80 5

mei nt ai ned underreichen e gt 912&)8}?5 beigrd inty aipgrauplnfy Tedﬁi"ﬁh?e‘?ég o) sol ution

of 58 30 m. ofiy ”'r"ehb' °"“f¢0'3a9@r. IsrankotSthal e i‘&"ﬁ&h ohad] ob@h L BRMEr of uran is
then carefully addadlqnermlontlamhbrc mbined drgap emataunserqatin denwe magﬁheumeactl on

m xture |§Ost| rrsekﬁdtaﬁn atf%ﬁodr ss e@ﬁrse lid i B lfre r f ol :
hours at room t ejtp 1??hydT${@m@esX§g aﬁ‘e‘; &?ﬁf ﬁ*ﬁéﬁfﬁ} avdi‘l Eaégetl c acid

and t he sol vent thé;preu@cp@batne PGeA. vacuo. The residue is

di ssol ved in dieth Tet"1 espe tlef CC‘Q ersiswf dedle Markaliat Cefwher eal
phase is dépar ate«gﬂ‘ E%] Pﬁsﬁg ﬁ% \’/‘%‘;zm E]B‘;i Ifatb" The
ether is evaporam eofraesy nieShy[lHElc 18426 U P r§'&d atlon

t hus obt ai ni ng tlthé]a nﬁﬁlg@l%&g&ﬁé@%@%ﬁmnv& bmaﬁ &tl%cgg;ycifg%hﬁ suspen5|don
of 1.55 g. ofs ‘Eﬁ ane, . under
argon) in 355 mdit ermrﬁé’@qsc&r R RRR B m moﬁ% éaﬁ Heh QdBed 40 20
l'ithium al um ni umﬂhan@eensstaddéqk amr@em@tlnﬂmnm paml (hated thasught nospher e

of argon, a sol ytish engrivgt suifate apd thsrsouls asheq With skl g in 150

i
m . of 1,25 di mehiRkyel kR dQ;r)rn_@éng iRy i tﬁ’e ﬁasf h's“&f“géif 30 mjqut es
at room t enper ataice oauaﬂlmk g-hyd'rf)xy 4'q-p-phenylbenzoyloxy-5'p- formylcyclopent 'a-yl)

(2'[err]- hydr oxacetic] asid §-lagropmesrapl hoaegenpus)ojl- 5' [err] - for nyl cycl o- 45
pent-1'a-yl) acetic acid [err]-Iactone are added. The reaction mxture is
stirred at 45 roor:gterrg ureon "Zi@ % urgher. n careful ly
neut 1l 2ag Wt e Gt f el T A ey iR undeg,

reduced pressurenattreaze empexrsal UrlicEr lwrriagy Jier & mrxtT:Iaeofsmlnﬂ dofrms;muau S

purified by chronuh Odﬁ quPUI‘q“Sel Whelufsbr: ghsireactiends as el uant,
to obtain 12'[er}js g? ﬁﬂ“{’)ﬁ% S{‘Sall"ﬁfﬁgi @% .

(3"-oxooctzsl" -tl’oadllﬁchBruﬂlorr wh ea:wa qpsgrhtyd l@d’d’ u@aeiemma@ﬂg hy - Iactss)ne
and a small 50 damunphd@tis vdibrregt ¢ne2hl9ndrhe ty hos honate. In a sinmla

manner, (2" a- hy%f&?&ﬂ Sﬁl‘i{,xe%‘FWJaﬁo&?%‘#b‘%ﬁZ °d§”“%&f§g‘ T IR

| actone i s convekd Qiryness under reduced pressure to yield (2'a- hydrox -5 /3 benzyl-

[2' [err] hysr oxdefv h)ﬂqvcléﬁéhtﬁ’andattymﬂfcetw agig vmmjéé ay 43);0!9 o3 O 40
a € n a- rox iodo- me oxy-
pent-1'-[err]- y]hleth c%glﬁgr%n?ﬁsrlwl) cetfc]agrlda;qgggre "there ):s obtiune ﬂ y

-hyd
PREPARATI ON 14. muhoxymethvlcyclopent -3'-en-1'a-yl) acetic acid p-lactone. géZ o' roxgt i'rred
solution of 5.34 g. of [2'[err]-hydroxy-4"a-p-phenyl benzoyl oxy-5'[err]-

(3"'-oxooct-1"-trans-en-1"-yl) quimemtATlONanr] yl] acetic acid
[err]-lact®ne in 36 skired m‘iutmn@fdﬁgr@f dx&ﬁé Zebk erdhydmﬂbrbeed3from 45

Byl
[ihi um al u ni G eEOE St g%&zﬂ; brofpis o8 O mgent Tn
anhydr ous di et h@dﬁﬁ(«ﬂr ha&ﬁnple ther noﬂux e is strrrfml'I Ufn@ HoSr & |r6Jn5d for an .
addi ti onal hour tetperapoe Tmpemancurle theanelintinagal edienir¢ducal pEBusadtur at ed

sol uti on &P sodi It ‘t“é,lb?'?‘é; n‘]f'i’ hegr l‘@?éﬂﬂ?t"i’so‘ﬁluﬂ?“ ted g% %“d It i% then

d wit eliminate the unsa omfla u ts
diluted with HEBE\%LW S G e D TV ET o TRORER HIhSHL S
evaporated to 100L8l. of ethyl acctatc are then added and thereafter the reaction hrxiﬁrB 1631 dryness

cigi i@ e fsc§e and the aqueous phase is
ugder V&Cﬁgdat ?‘dttjé dlum % rrﬁei ex‘tar}ri:l‘j’tmtgqt %h@ty 50 ml. portions of ethyl 55
[ [err] r OXYce at nbined extracts are washed with saturated sodium chloride

phenyl benzoyl oxyolﬁm[neﬂrﬁ <(v8r h&gnediun ¥ rawaet/a pbratddr ta Risyned uhder Whauo.
cycl opent-1'[er q li @fihe restiuelfrpm dn¢ aletthbln@ dhlprig¢ mqaltle rwet(hat he

3" [er 7] - hygr oxy "FSHHEL oty °’i§ﬁ“f‘$§y'FP£ E(t s Aaty A8 4hehnd: vi dua
isomers by t. chuUSérﬂlg-la@t elsconvert flflro S a6 xf)"g )'cﬁ@ K% one
(2:1) as el uant 3'-en-1'a-yl) acetic acid. 5 By the sane meth o

[ 2" a- hydroxy-5"[err]-(3"-oxooct-1"-trans-en-1"-yl) cyclo-'pent-l'a-yl]
acetic acid, y-lactone is converted into [2' a-hydroxy-5'[err]-(3"a-

hydr oxyoct-1"-trans-en-1"-yl) cyclopent-1'[err]-yl] acetic acid
[err]-lactone in mxture with the 3"[err]-hydroxy isoner, which are
separated by thin | ayer chromatography. 10 The zi nc borohydri de
reagent is prepared from 0.025 nol of fused zinc 10



chl oride, 0.050 nol of sodium borohydride and 50 ml . of
12d|rrethoxyethane strrrrngthe m xture for 16 hours andfrlterrngthe
= ») { A

solutron of 3.7 g. of

[2' [err]-hydroxy-4"a-p-phenyl benzoyl oxy-5"[err]-(3"a- 15
hydroxyoct-1"-trans-en-1"-yl) cyclopent-I"a-yl] acetic acid y-lactone in 37
m . of anhydrous nmethanol is treated with 1.14 g. of anhydrous potassium
carbonatg, and the reaction m xturietisgiirred for two and one- hal fizhours at

roomtenperature. 1T 7S then C R]EF/QRI\?Idl\e”] and adjusted w th I ON aqueous
hydrochl ori c acigfa lﬂlmh'yc!lro nRel Zlgpensmn of 0 g2ofSRirfey Gldkali 1ﬂ@ﬂ0 nEtdey| acetate is

added and t heectbsrgainiaddesd utofohammeﬁ’memwloxymethylg@lOsatt sodr um
bi car bopat e Wbnastis aridand tSamixput &c %‘%ﬁ@ﬁ) 2 tm‘g 3} e solytion,
dried over nﬁéﬁ(\é )bdl{r%eé[lllfef @&'ﬁ% t1&sQirddd WP @lessvacuo. The

residue is pmrdeheercteh)vreisuietahathreomy xtckid.au ssdvﬂxmzmsnllofctdlylumnat 130 g.). The

fractions el ThﬂebrtdSll\PMélttholm tlhehtega&qdlw?tr; gor ggmona Ak ‘%J t hyl

p- b phegyl 25t ‘Blz]:d éi llngﬁ:% %ﬂ@teﬂl ield bl Ll et hyp acetate

yield [2'[er&ap at@d db e@Xdirder vacuod dhus yielding (2'a- hydroxy 5[5 benzy]oxy

5 [err]-(3" [emtrhl};hWFU%yoﬁl acgtig r%sldewnim g} Czc];‘p e la-}X)l] acetic acid
nf lop

B Rl R S gl

"“trans-en- 1 "-yh}
cycl opent 1" a-yl] acetr c acid err Iactone in 23 m. of methylene chloride

are 30 adg@&',uowmg %gmdéo e I ﬁ J g hr‘g%cg.g%rgfaand 23 my. of

anhydrousp to &75_benzyl -Gl @ama tal: tupe is stirred
for 15 m nut ﬁﬁjr(atty sr ctxe aylegtclmrpe;tla y‘l)eaueruiral: ytattopyarpdonrertaire added and
di | ut eckow t hingg éz'gg!ydr dropt T ntéef Qnec He 2wl IRAEN th 280 ni. of

509 aqueous 4RHL d@?%’kr‘é“%&ﬁﬁgyﬂr&f“%h L R i um

chl ori de sol pédron-y)lfterioi@ppiactophase i s separated, dried 5 over
magnesi um sul fate and evapor at ed hf %‘ﬁﬁ? under reduced pressure, at
35 appr.oxi mat el X. L&esol%ﬂon 7%}'] methylphosphonate in 670 ml. of 25
[2' [err hydrﬂ?ﬂfroﬂs 1@rr Eaﬁléfi&n— €.uyidéd Ay argon atmosphere. To the

5 [err]-(3" [edsld ]selmeinra&‘lq&d puese- 1@ der-st mgg mtt!ndir' arzqnaﬁsoselrr-fe 795 -

yl)
he A
cycl opent. | LLleit rrzfeéwh %Y‘H‘hgg‘r ‘riﬁﬁ:r SHRTEELS [0 @ simi lar
manner ;[ 2" a; ;rm T e s 0 oo it G sehibio of 51 ) 40

cycl opent -1 aﬂwf]meadebapeomdxdo ver m] 187 ant.t afnesrahpdroformnes the carefully

(2 Lot hydegie terg;;gg cpppps st -G elolor Mt g

tet (rjahydlrop%/r S%dse, j 01‘7:330%& hag@;iso-] aftfﬁ&rﬁ%o F'tm h)i-;l;%qrr] yl'] acetic
aci acl o4t i t ethan-wat ml. eac e

[ 2' [er/r] hydreﬁm;dwhﬁsensrsrpdtr%?; aflq Sl W@Pﬂﬁr ddﬂ ?)‘5@ msg‘;@ami‘“‘ § a- tetra- 45
hydr opyr an- 20bt g 4@?2”;‘ a“ 4 Oﬁft), T e¥r]-yl] acetic
acid [err]-I act sp e fisioH ésn svg flsﬁk‘h hmndeq reaarlrmdwauai wxi uene The

solutiom is ®ermiredumd@r Pepn) maBﬁﬁmﬂ mftlﬁedlmdhdrystbtnsrtfrfehiy |d§tﬂé?ﬁ 13 of a
i xt ur e of 1Uum SEILNSES SRR DR sy ous

tol uene, sti rdfboc'ﬂg)x JT'I&mE eqs Qiatrdm GR Od’trr BOltrﬁiSutai a{ ede’n] It is then
diluted wit htdmieruatnelandm@ gl oft @'e-hadrokys4' ¢ mhm‘ylb §xy-5'p-formyley, s, the
mourest s sprLepl et et Al azzf gmr:rm WAL and

50 diluted ‘Ma it (6 E)‘ and o@d’t&ﬁ@'dﬁln&baﬁiﬁr feau ssufA b dnperatushed with

sat ur at ed sodilum30td. omuedehcsmkndrﬁer i® murlfdﬂdl beyd:hmneutogm on es iIFlomsis wkihgt e and

evapor at ed t oxctiwvigneshioride aaply ptpi tficap-phenylbenzoyloxy-5'p-

(2 Ferr ) hyd h&%‘z&ﬁw fﬂ;f?g}%%gﬁ E&/ é#gg?c afid )(]a%onfé‘?d]a sr(né’.l 50

t et rahydr opyr antnla simylhroXamex, ydrdix@.ﬂSi-fSﬂ’hy]cyelyﬂbe)n Cywl)(ap:euqtacndja [err]-yl'

acet al dehyde lcytongﬁs convertecherm) d&'ahygroxy-5'-(3""-oxooct-1"'-trans-en-1""-yl) cyclo-

55 "Li kewi se, PEms-lae il AFBiEyAcls r‘f%}?'re] (3"a-tetrahydropyran-2" ' -yl oxyoct- |
-transssen- 1"-yl) cyclopent-I" mBPJA]RAameNr r@ acr d [err]-I actone i s ssonverted

into [2"a-hydr oXy «15111{r%¢ squtio8’ bé}:;%éléé?'i )( § ";Eé‘ Pﬁ% 1 of "-trans-en-|
-yl) cycl O%Q})xoo f,qﬂ,j f]'}/ 1 ? lﬁ Iare ed 9
PREPARATI ON fmirlnc jgorohyflndzs 1{-c:‘:lgent in anhydrous drmethoxyethane Theb@adtibn accor dance

with thg nmet hodsredesered lﬁ@frdnrandn ﬁamatal Lo]e )] t&[ﬁperallﬁe,aamd trﬂtreld Qlt'ga of 60

K 1 e mn Vo _
[_2,[ ?aggd;ﬁxy‘ r‘:t%gleﬁtl? eth% zd gvcrr(r%r?:éﬂesrgr%mll%g[g’rlj W@ ﬁm gt 1 413, 831
19 cyclopent-l"a-yl] acetic acid y-lactone are converted successively into
[2'[err],4 [err]- dihydroxy- 5[err] (3"[err]-hydroxyoct-1"-trans-en-1"-y1)
cyclopent-I'Jerr]-yl] acetic acid v- |actone,
[2'[err]-hydroxy-4'a-tetrahydropyran-2"'-yloxy-5[err]-(3"[err]-tetrahydrop
yran-



2"' -yl oxyoct-1"-trans-en-1"-yl) cyclopent-l'[err]-yl] acetic acid
[err]-lactone and 12'[err]- 5

hydr-oxy--4-a-t etrahydropyran-2"' -yl oxy-5 [err]-(3"[err]-tetrahydropyran-2""-

yl oxyoct - 51 "-trans-en- 1"-yl) cyclopent- 1'[err]-yl)
acet al dehyde y-hem acetal. EXAMPLE 1. A m xture of 2.14 g. of
pent-4-yn-1-01 and 250 m . of anhydrous ether is cool ed under an argon

atmosphere to [err]. in a dry ice-acetone bath. .To the stirred 10

cold m xturel§ s added dropw se 26.2 mL416832M net hyI l'ithiumin dietbyl
et her. 10 Alrffts @ded \;a'cﬁ)d‘]atojtetnla!:rﬁtu;e 0°Ct (??’thl LXLUre s
allowed to attai mht:@dﬁmi@m}a}es &(M&derGiﬁoEtFll"ﬂ@n Feail &weﬁt g,,u_g; D&lpc

sol ution of 380 fictpre ig-nhixtdreoxith-the 3”-hydroxy isomer.

4'[err]- tetlsahydrnqixtﬁ

'e"rf;‘ aﬁ ﬁE dptpyeh zg’dg’dt@t‘i‘%?d?)oﬁw yHopar _y| oxyoc
t-1"-trans- en-1"-ylgy tﬁé’ nepaa o ! SeRNe yambem agptalo.in 5om .

of anhydrous et hgentiBe-yl] acetics aadl,de{thctcamd:stdmevetnuedtmme[zrcsh)sitdxwe 3'faor Si X
hours at roomterﬁé{%{t"é’t"@’%”ﬁ”f‘e'i‘ “Hhexglopent- Lpsyligsaticarig n*d%‘lt]qneel Mt use and

ot acted Sever ol TR R ke e e bR 6 TSN et

are washed with scatoudatomdo st bflssdin il mudem&odnutsoem ofdlr 3-€i6h emu;@tezhaﬁgneSI um
sul fate and evapd?‘%ﬂ“éd‘etfb”‘df%/fi?ééfshq}lﬁc?elﬂ filtenec belingriebdesmaterial ande atgemper at ur e
not hi gher than 8PP rhe residue is purified by chromatography 20

on Florisil. The fractl ons el ut ed WRHPAﬂtmbNanet at e- net hanol (90: 10) give.

1la, 15a- 130 bistety %ﬂ] QT t4-an prentlbcamloené taze- 15
n 11 ﬁ,ﬁiof”]‘f ?‘§°’bldnﬁ3 § par at ed

1, 6[err] 9atr|oltmh Eﬁﬁ) ; ,_L (RN
by t.1.c. on silitkere@®ion miird GtirfedToXtudl: 4ﬁ‘d S 8o b Uk ro(1:1)
as el uant In a Si"-m cloalpd m;ﬁﬁezmd adjusted vnth ION aoueous hydrochlorlc ac1d untu a pI—T

12’ a- hydr 0)89 5 [ satu teCi 50 1u Ir%hl '%if and YﬁfC folufion W%ed with 20
trans-en-1"-yl) GMGLODEALT cvet Blabriesit ulé’a'éﬁmaﬁ A8 PR A S
converted into 13herredidue is puﬁgﬁed by f:ltratxg? through a Florisil column (130 g) The
ractign thy t h
et ahydr ogyr an- 2ot o ptgdl ceestyhecciac glemanogimiol . EXAVPLE
11[ or I’] 15a- bi st atr ahyd’r A xyoct trans en y) cyclo ent l'a-yl] acetic acnd v- lactone
.of acetyl

pyr an- ros 13 trans-
en-4-yne-1,6[err], 9ferr
i or | de 15 St fegSfhion z?élisw ﬁasm‘g{a 3%“ Fy%%ﬁ?mé oy s then
pour ed i nt gowat eadddd.3ext sfaetiggdiniiled dihydropyrahn )6nF arfBydi6ilis-p-tal ﬁmor ganjc .
extract is washe ulfMﬂtChCld khgregcéeh rsl@@mmtlohdi@rﬂﬁexnswiutamamdmted over

nmagnesi um sul f at ol%‘t Eip%\)? helﬁo ﬁﬁ y/ﬂé%(‘l o um q{x%ge so{IqT f‘tﬁhen

11[err], 15[ err] - Wltﬁts@tbfa Hl@ﬁYdhﬁiﬂrd ]Nﬂldﬂ Y nic phase is separated, dried
13-trans-es4- yneve rﬁ{geqrs unt leetlc atndleaapetaaetaetovdnyrr;ks weler béuq@dlrprefssue@l aby 35
il cration i ougg@w Lopathe Ision: Lo ot b oy

[ 5a-t et rahydropyg s% yféytrans en- griopent-tiary %Pgtli 6[err],
1,6[err],9a-tri oI @onmearrt exdnnent e (il:&[d&)xy]S-ﬂt(EfaF}ﬁbly)d}’dﬁpny'h 2n-1'y1pxypr ost -

| 3-trans- é¢f-4- e ‘EY‘F senia. Flfi ]’dPC“PW" ﬁlé@'t"atﬁ? E’)fivﬁﬁ'@osy S'A(X'ei rredso
suspensi on of 117, ’ég oatrl A (e o R 24 a3 RgHIot 20
di ethyl ether is cooI ed to about [emE]PAlmde(DNam at nosphere of argon, and

treat ed 4540 vuh J}o ;}'ﬁ Bq’u sfet{ﬁwxo s 3-pipkyolB- f’amgttah I

1 thi um i n 48 et nISTRRERE tRESRASS -‘tt@mueaﬁtéz‘fﬁ%gaﬁétoﬁazzf* HISEPERH ed 14

[err] in a dry i ee- cﬂlﬂ&fcﬁm&q batidmd 343511 bftal WiRtueS BiiisdY tyl aluminium

11[err], 15[ err] - bi&idetand Fo&t th13'€4‘419m$mew€4"9l 15

yne-1, 6] er i} 9[ er ETFPIHI ggét 8y :}3 yeE Al oITE ﬂ f’ ether is
t hen added and 48iluted with B@eﬂ' aae€ bigahic fji'héﬁta W @erS e'pﬁr’é@ﬂl u92fte '
hours. The tenpeﬁ(aitum@lwfdesﬁetlon dried over mhgnesiumtsulfage dng ev:am&ed td &y eefr

saturat ed ammoni Q@W@%ig‘% %&%}9@ hﬁ:éf"a “a ﬁrapgtrlh'ez’ t‘ﬂ?%% & stirred
for one hous and h@xit d‘! tHYFea °"or“a iogtadlehyds k¢ is
washed wi th satur at endevgadl U?fh{bmrgmiﬂlﬁ(3$®lm11)@mpydh42€'@ld)y@:lt 1'#&@13&54 um

sul fate and evap@r ¥ dm r‘)’gan §‘§“‘qox @dﬁééﬂ"‘f{}f‘é‘iﬁkﬂ@ hIYH@lx}‘é idue is
purified 50 1Y, ﬁ{yqnm on < or”agf F-TTHE +9Y5PFYal et ed with
met hyl ene chl ori de- 50 d| et hyI et her (80 20) afford the pure

11[err], 15&9bi stetrlahdy 60
4,5,13-trans-trigney ﬁﬂdg%) é}f ﬂ,}g 3“ h&?" %"]é?’i‘ 'fé;r[]rfﬁsﬁ‘g]h’fe? but usi ng
15a-t et rahydr opyrany oxyprost 5 TY ans. en (_jL 5 YT

triacetate as starting conpound, there is obt a| ned 15a- tetrahydro- 55
pyran-2' -yl oxyprosta-4,5,13-trans-triene- 1,9[err]-diol diacetate.

55 EXAMPLE 4. A m xture of 110 ngy. of

11la, 15a- bi s-tetrahydropyran-2' -yl oxyprosta-4,5,13- trans-triene-1, 9a-di ol

di acetate, 50 ng. of anhydrous potassium carbonate and 2 m. of anhydrous
rret hanol |s stl rred at roomterrperature for 18 hours under an 60

T o —— N T 1 I Y



20 1,413, 831
20 with saturated sodiumchloride solution, dried over nagnesium sulfate

and—evaporated-t ;

11[err], 15[ err]-bi stetrahydropyran- yl oxyprosta-4,5,13-trans-triene-
1,9[err]-diol. In a simlar manner,

15a-t et rahydropyran-2' -yl oxyprosta-4,5, 13-trans-triene- 5 1, 9a-di ol

di acetate is converted into _
15[ err]-tetor ahydr opyranyl oxyprosta-4,43,88-trans- 5 triene-1 ,9a-dbPol.

EXAMPLE 5. A SQ/' 18be o QA) a%gQ: PN V- Pcrttone are converted successively into [2'a, 4’
11a, 15[ err] -bi &h dx@.hg p-rhydra:ryea 1" Aame(eymplr"gd;)t@eldpﬁ; 1'8—y1] acetic acxd p-

treateduder Vo héa,% ,g’ - at i ng, vvrth
0.8 M. o Nrﬁahﬁtt'rcgﬁangﬁ QJ"—Yﬂlﬁaceti%@r@ﬁbeﬁi herarae@ar ed by m xi ng 26 of

chrom umtrroxr de with 23 . of concentrated sulfuric acid and dllutlng

with water to 100, nij, 14re %Q@v 3 e%goﬁ SLnldE8l 1Rk s Uiy nut es
further at [erglachal Suossgidsn A ALY sPai s eEtﬂrﬁIEStI’Oy the
excess reragent«;olcamdmtrhes widxd dmogwnsh P62 ol Of\RMhmq;brh yithige @t dittdy! ethee sol ygion i s

15 i mred %ﬁrer \R%é’ﬁé‘ds fHge ‘f‘? etiggy i ot;b@m d%}?ﬂ ‘Bﬁf“g%{%‘ol ution,

dried over 4 g-tetrahy ‘rﬁﬁm%l VT8 5.8 b bt B h e§, ness under
reduced pressuemt’- il'pcyblhﬁen(}ﬂ'b yr]asatdmewdes- talin4 ofamﬁyda)umtkérure of

acetic a¢h d- wabseddedpsnd3h mlxatﬁerls shrc,recr lsfg@r he Sﬁ‘i'ﬁ?fﬂr‘?énﬂvsat'gg Irrs fat rodm

emper at ure ol NS S wl FHme bl T ANl vacuo and

t he residue pugdddi nésin maufatuahm@a gdriiyd toa pleghuRd@Sed wemessura to

gi ve the pure Q-dORropem remp hlah's E%Zlﬁr"ﬁw ffrd@stsazuwwsgbxshrpma sfﬂl?*m enoi ¢ aci d.
20 Li kew?de, 18xFleHsh gd% os 13’ ffg,“f“‘é*-‘g 0600 sits LS i enao
19a-di ol is convetde y,drs w&q,’gtacén SilichJel, istfg- t ri enoi ¢

aci d. EXAMPLE &rxtuﬁw OAmmhxltw@ﬂquie icljbar )asoeﬂuant _ 2 yloxgagt-1”
rox 1‘ 0 -
éLrlgﬁgr%”%ngr 11%6" 3 Cyﬂ}%pﬁm ea);d ‘;’W,Q iﬁm rr%veg?d légulrj‘(’/al en) of
b s~
anhydr ous e2 pot assr um car onates ancfE anhydrous nmet hanol is

stirred at [err] for._two s ere, .. o3 solvent is
Chen o' m et et S ezamp%f;’ps‘,%%fﬁgﬂsﬁh%& ot
extr.actedow t hrodmabrhgirateterfef siz Hdues. @i iethey |oorﬁ‘bch&1lto exttur adtextrgctadasived Wsh h

sat ur at ed sodi gisthdh¢tperi dBe SEgapie| %ﬁac;pgewe e fprated sodi §Hef34°um sul fate

d over magnesium su eva oraie 1o dryness un
and evapor at edsd Qo Y e AL by A Hia-> YD RS Tk diod il G9aftflol 30 by
t.l..c., to pr OdlACeeafE Mlcpuaﬁbc purified by filtration through Florisil.

9[ err] - acet oxy- 118y the] sarg| methed phiastesehydrop @r@)y}ﬂ%m P Jyanseng-yne- 35

4,5, 13-trans-t$]§ ﬁ°§*§rhg§gﬁeékrtamtsﬁahaﬁr’rr@%a ézﬁsi’%ﬁ@ EBWSBENd with 8N
chromc acid n a cor ance vvlth t he nethod of Exanple 5, there is produced
9l err] -acet oxy- 1%;\err 15a- f”ZL5EXAMI;LE3 iodid L ghangyd

bi st et rahydrop I ‘g’é A cdpdi Bl aeidydrete | att er
Cemmouns B SN T A R SR SR e

i n net hanol , i nstatcamoccd@rhsemlmtoh 1& h@lematohelfﬁf 1nEa(delce-a¢htonfcdiaHO\ned by
acidification Wlu(trﬁnéﬁg léS 1§16fa(ljydropryan -2'-yloxyprost-13-trans-en-4-
m

oferr] - hxsrroxym'flr?ér’sﬁ‘zﬁiﬁrre g o e i i s pensllednd, 4 2 15 11

ns- trienoic amixthre #Qaised to —10°C saBuraAd samhmﬁmmrthtof de5£a>1 n isGflided, and

9a- hydr oxy 11athg_gg_xtbqe %Jrr[e chx:}{h diethyl ethqy. The organic

prosta- 4.5, 13 LAY il ﬁ%“” B Shyion, 0 S, (5 1 eated
with 1.3 (D’d . mﬁtﬁgt&lﬁhySonaEEJ 1|;1D T&helf o Elute@ aGth! EthyRnét dhlopide-S St '56 red at
[err] for fourdl ﬂFthr @@éﬂ) Hazrida{bxmpdrysltoe!ram -0-ylypress under

reduced pressu’f%l fﬂfr@r“l: RUEhEd gﬁ rohvokasE13- M5k

chl or of or m et ha 6k, tol ik ca’iﬁe ,co ﬁﬁﬁ; 1 t{ %o pég’:srsa ti:trahf« & pure
Olerr], 13§ er r]mI wmmmmywm trieds- 594_3wt giagesatd.r i enoi ¢ aci d. 55

45 In a simlar manner but using 1?_ rEapydropyran 2' -yl oxyprosta-4,5, 13-
trans-triene- 1 ,R8klde-di19d m@i s108 aé“aemaﬁuamrapwammm&mwhs:re are

successi vely o&actnartmd-l Ia9jok dinfetaec,e00ongy of anhydrous potassium carbonate and 2

15[ err] - tetrahya wzmet rg {7?%’ 2 Iopne B"Jt“r“ g ;rhoers;unwgera@

ofer ] -ali oxyidh VI AR xrr:q% SPSTUE BRI {11 ol c
aci d, y roxy 15[ err]-tetrahydropyran-2' -yl oxyprosta-4,5,
13-trans- trrenorc acid and 9a, 15[err]- 50

di hydr oxyprosta-4,5, 13-trans-trienoic acid. EXAMPLE 7. A To a vigorously
stirred suspension of 10.4 g. of cuprous iodide in 200 m . of diethyl

ether, cooled to [err] is added dropwi se a 2M solution of nethyl lithiumin
55 di et hyl ether, under argon atnosphere, until a colorless solution
of lithium 55 di met hyl copper reagent is obtained.



In a simlar manner but using ethyl lithiumand propyl lithiuminstead of
methyl lithium the lithiumdiet hyI copper and lithiumdi-n-propyl copper
reagents are prepared.—60 . B A solution of 100 ny of

11a, 15[ err] - bi st et rahydr opyr an- 2’ yI oxypr ost - 13- 60
trans-en-4-yne-1,6[err],9[err]-triol triacetate in 3 m. of anhydrous
diethyl ether is cooled to [err] and treated, under argon at nosphere, with

one nol ar equival ent of lithium 21

1,413,831 3o 1413 331 21 di net hyI _copped

gpl‘ epar e with, safu é s ch 831 ried jover. nesiu € a Tor five
ours at [err] o3 ﬁﬁ[@déﬁémhﬁﬂ olriget Ae Eeni wffm ot gé%‘ipya% d Lhe

m xture is sti I’yl(ﬂslbrf)smd’-4 S NBrie tiiena Sa-diol. ract ed dieth et her.

organi ¢ extract j 30 agishlatmapnen 1§ q!llra deepyssodi ﬂmye te14|5dét"smtumeon dr| ed
over nmagndsi um, "d“?glfifgﬂl:fsaﬁ"éveﬁ BRSPS E 43 &Pt educéd

pressure. The resnlec}ue s purified 5 by chromat ography on Florisil.

The fractions eluted with _nethy IeneE)éhMBLEde- di et § et her (80:20) afford

3 o ta-4,5,1 3
the pure 1l[err],d Léé'f?"é'ﬁﬁ %&ﬁ%i‘%’ 1% * "yp{é’éﬁ det |
net hyl pragt a- 4, én dré ShRroged AHANith bl uﬁﬁ PR 6k B Bolu oh 6 dhedni bup usi ng
one nol ar equi \nallde p@éd by miving 26 gllcétc ede witd23 mi bil avneehOated di propyl
copper in |ieu glfulrlﬁta Flﬁurgl WFIW few s%grfmlpgggagggﬁétlrllyr’zéa%géfiépgestroy obt ai ned
10 11[err], 15[ &hd xce 1lute with ethyl acetate. The solution is
yl oxy- 4- ashyl pl’xﬁ&bﬁatély5wék3ed ﬂﬁﬂs-tltnés ems sbgidm- chilerideddongion, adeed aveel 1135

a1olerr] b én’ggfc@*gggggg? ﬁp vt it ﬁfe ;g;gé*ﬁf??ﬁp§“zi§i&'§?§:’cﬁlsﬁnS- triene-

s, it is then evaporated to
5[err]-tetra ydlli'ﬁllasél‘uaﬂbr rcud/4 rﬂ)ﬂyepfe Redioyans. -uﬁﬂg hﬂ A&:tatd & eluant,

1, 6[ err],29[ err Jto gwve dlic nurq Yoxa- péSq ﬁlhyqr@upr@ﬂa -4,5,13-trans-trienoic acid. 20

-t ysta- 4 5,13-transririene-19q-diol is
11a 15a- bi st et I ,l;l% c?‘ d gx 1595@ 7?(%1[0 tra s-trienoic ;[c >
trans-en-4-yne- err],9a-triol triacet ét € there are obt ai ned respectively

15[err]-tetra- hydr opyr an 2' -yl oxy-EXAMPhEl6pr osta-4, 5, 13 -trans-tri ene- |
. 9a- di ol q| acet at G t& 100'mg. of I la, lSa-blgtetrahydropyran-Z’ yloxyprosta4 5,13-
ans- r €=

t et r ahydrapyr aades @fmd Slgissiae 210 me, (L1 polay cquivalonss) of anhwiirogs o 125 o

di acetate and hours under an argon atmosphere. The solvent is then ehmmated under reduced

1 tegis dan te thy
15a-tetrahydr Olzme?‘re%‘tgﬁit Yﬂzg*iﬁefﬁﬁ%ﬂ@dﬁ?ﬁﬁﬁm‘ﬂc bn héorl 1on .grled over
1,9[err] '36' ol filurhlsBifate)and evaporated to dryness under vacuo. The residue is purified NPLE ‘
8. by t l.c., to produce the pure 9a-acetoxy-1la,l5a blstet&ﬁyﬂ;ﬁ{mbleﬂypﬁ)sand 5 ar e

repeat ed using 45y 3gransrtrigr-kek | - i st et rahydr opyr an:
el hyl prost a5, VAT PAe %%@%éofmai EReRPAR VI ISP 48, o ng

materi al 35t 0 pwHR UKy dSp9 R8-S ok prystald,5 13-trans-tneno:c ac1d The latter compound 35

a, 15a- bi st et rathp/t!lpmplw?g}l I’I@E gﬂ f%‘ ‘t 18- metthaaﬁongg}? ri ene- |
9a-diol, 4- t a-
por O e el %"@?ﬂ Ul St oxverosta

11[err], #8a- di hydBo lruogt@f 50 rﬁg QBQa hydroxy 26, tSHangtmhydmwnao 2'ax}wd I n 40

simlar manner P"?’t“%& ”ﬂ"g”aﬁc igie ;’Lc‘éd rsg’ic‘l ?féFI‘; St]bjﬁ‘g{ E y}our -
et hyl prost a- 4, %, 5’:@5{% ¢l fﬂeeva QBH ol Ol Gurelthe oily

a, 15a- bi st et r ahystiue pypudfeddy +.1.q étpirm!s(@a)éheﬁx,aﬂl&-hhs‘)&ﬂdiﬂg riene-
1,9[err]-*di ol dicapuse dn.bla 128 ;elwri oxxpé@sra% rgp paic azedlo .
2' -yl oxy- 4- met *MJ, §r§f?5qa4d1 Jlgee hpoy (L1 fréﬁéi Rl PR, and

| 5[ er r] t et r ahydamed 9a acet lSa-tetrahydropyran-Z -yloxyprosta- 4 5 13-trans-trien-1-of,

pyran-2' -yl oxydd-aeqt ra$3 xlmntyst@ 5éi3rém'3§t r@rcr ci o9a-d| acet ate
there “ark oht BN e TR AR R or et ol '

11 err], 15a- dlhydroxyprosta- rans- trienoic acid, 4- propyl 9-oxo-
11[err], 15[err]- d|hydroxyprosta 4 EXAMPLEdns trlen0|c am

4- et hyl - 9- oxo- ‘b%‘ﬁ NHOM0 g}é{’g atio§ nd
RIS SECRL o R
respectively. dimethyl copper reagent is obtamed MPLE 9. By fol |l ow ng t he
met hod of Exanpl e ['§d Slﬂll rapner $1§Et rldﬁ%y‘ﬁqéé meylzhthl d of

4-met hyl prost a1 F Fot Doy FORR P B PR SPE TR WS nver t ed
successiwply intogd ABEd'hltroﬂC&‘t 8 Ymg. bl [1e4, [ﬂarblstetrahydropyran 2'- y]oxyprost 13- 60
15[ err] - bi st et rtazhydr Vfrwlaﬁﬁﬁ@trwytr@watdmrﬁemh aﬁlhrdsmadmlﬁl eriscgoled 40
trien- | -ol, %damlba}{gpn a&ni({sg!?,em with one molar equivalent of lithium

15a- bi st et rahydr opyr an-2' -yl oxyprosta-4,5, 13- 40 trans-trienoi c acid,
4- et hyl - 9a- hydroxy- 11 a, 15[ err]-bi st et rahydr opyr an- 2' -yl oxy-
prosta-4,5,13-trans-trienoic acid, and 4-nethyl-9a, 11 a, |

5a-tri hydroxyprosta-4,5,13- trans-trienoic acid. In a simlar manner 11 a,
15[ err] - bi st et rahydropyran-2' -yl oxy-4-ethyl prosta-4,5, 13- 45

trans- trlene 1 9a- d| oI di acet at e,

a A Ar--r -y o ~1 I A I 1 A r—-



50 hydr oxyprosta-4,5, 13-trans-trienoi c acid.

50 EXAMPLE 10. To a solution of 2 g. of

11[err], 15a- bi st et rahydr opyran-2' -yl oxyprost-13-trans-en-
4-yne-1,6[err],9[err]-triol in 60 m. of anhydrous tetrahydrofuran is added
4.6 g. of activated manganese di oxide, and the reaction mxture is stirred
for 90 m nutes at 55 roomtenperature; the manganese di oxide is
filtered off and washed with acetone 55 and conbined filtrates are
evaporatgd to dryness unver vacuo. L ﬁ%3fe3|due i s redissolved in,f0 m . of

anhydr ous- tetrahydrofuran,—4-6- ed and
the mxture iﬁ{ ?‘*FYJ;IEP@PF ep r%ds?%?é‘ lond% A fliagg aﬁg‘ijlﬂs%§°4 urther. The

. t h
manganese ™ di PRy dhet hyar%mﬁrirmfd [ Oth oty MEtRbiCah 'ﬁn ot 60
acetone. The cgu lsﬁﬁdmc@l‘“ga@atﬁrafetﬂsbdil&ﬁ elﬂom'rl”eeolemﬁpdﬁﬂi@dr magnesiymess under

reduced 5 Sulfate 8d e ryagss|undepreducgi "rﬁsbeLﬂeFl Llee ‘ihl n Payer
chr onat ograprgy Jﬁﬁ’?ﬂo)iﬁ?ﬁfﬂ 5}% ,é“{ffﬂs Wb‘{‘fgwr}jﬁ}é].w agi i xture
cont ai nl ng 0. n4c yiprostaRs ns-fenel Dbl didcetate, 2

1,413 Similarly, butusmgone molarequlvalentofllthlumdlethglz:omgtmd ithiung- oxo- 11[err],
sster 1Yo o e ol

an t

diol in pure d@aﬁne biste arl BL ygfdawfoau 1sy,laﬁsxyprost
3-trans-en- 4t;4me-19]zquﬁ dmcet]ate 9 err] -tr|oI |s converted i nto 6-0Xo-

15Eerr] f et rquzg F; i S50 %gﬂ@trag Irony A< -Wapras lg"af” ynes, di ol .
t biste dropy loxyprost-13- 15
The Sa es"»: a ﬁeﬂéﬁtr%é L{(Eér ng: olla.?al)rlled ‘:espectlv);ly )l’ga-tetra-

2, 3-di chl oror@drﬁpﬁmy@[m - tHy AR @-4,5,13-trans-toie i Mdllblnélatdﬂatf.ﬂ tae of nmanganese

di oxi de. rahydropyrany2'ylog HF‘I“E‘HT Ptlpyansgpensriardiol digcetate and
6- 0x0- 11] erri\f?‘ifﬁré y ]'o_pPﬁag-tZ& ?)ghw? ?s%? gl3 traflr)-trlene 9adgi§1 diacetate
yl oxyprest - 13-trans-en-4-yne- 1, 9eexXAMPLER. 69 m . of anhydrous di et gyl
et her, there EXc.ﬂ.rG]Dl¢S§ ad dad dpegwf lb!t,lSmmerLa b’latlﬁhéo’affd under argon
O
te é

et e R R R I S
- S
t enper agure fécﬁrl3lraheﬂnue?xcamhctdh@m ptaructbxl 9mb<blec€§15;alnhxdmmosaqwa@us ampeni um
chl ori de sol d’tar‘i? jen an o $ Sepal t ed and, the aqueous
1 ‘bistetr [

phase ext ractadEi Y Srahi. e e B G o
extracts are ywaghe pwptdstastestlamab egladisl dpetatemsehétcshydtepysant ut i on, dri ed
over nadhesi l}m"s *'aftéylafﬂ)atg'é#d t‘éﬁ'ﬁtlé’ag"? 2 atepfgdd po- Feéfahbé‘éd pressure.

The resi due i%§aBidgY LPed CERE )jﬁ%"ré,:ﬂ'eﬁx ﬁ&@ﬁﬁ,éﬁf E‘Q‘i ool NG @

(49:49: 2) methanorngid; 2 p@dspy ®oxb- ﬂahy& d1ﬁ daerypﬂas& Bltrampitiitrdiccacas el uant for
the fir st r uré:mesyi-92g0- 15a-h)'d|(% S-!L%enmcxaculr andfd-cthyk9-gxare sol vent s
for thedsecordd EW‘BWB'PE)‘Q fi""’sftBe"mc ac‘d repecibthi n 6[err]-nmethgs- 11

[err], 15a-bistetrahydropyran-2' -gxQmppe@st- 13-trans-en-4-yne-

1, 6[err] 9a- 'g ri @y fqlhw rtlu; rfl@hqdlofll_imkmm S%% !ﬁttag:sttqtngydrwgmn@ DUQD"' 1

5a- tetrahydr 9 A Py s AoUeEc] (et Ydiol -there is
obt ai nedg 6[ enjidrr ﬁé‘ gﬁ);hil eaut &?g&@ﬁ“y s ‘2 IR 1313~ 25
trans-en- 4- ynens- tilplﬁ{;&l’ﬁ id, 9&-n’ie|t11y09a-hydroxy la, 15a blstetrahydropyran 2'-yloxy-

25 Bv the sa hdrqsertriepals #d aefld- pehdide. UgrbiarifiBydsexyRresigrt>1t3t hi um and

ram LrlenOI améI

propyl | ithi um i fiiRliaGfinfdr 1 7B1sR stk dakydkdpFian-2"-yloxy-4-ethylprosta-4,5,13-

6- 0X0- 148, 15arak- lSlEI&t I’Qﬂ’-l dll‘ Etafe 21 laylb@Migtetrahydropyran-2'-yloxy-4- propyl- 45

prost - 13- trarPSQS fs Ewgql g}etai asand dﬁv&qma@uirqpé?pécxlwq! y into

6 t hvl ei S t’ran trienc-1,9a-diol diacetate are converte espect:ve
[err]-ethy rrrlllt 9 g 15a- trlhydrox rosta-4,5,13-trans-trienoic _ acid,

bi st et r ahydr @QMﬂ(ﬁﬂﬁu rih Y Xy piREIR5;1 P RaAsitAdiice fcid- Mﬂle,‘ilne@{yef’&]hé{lerr] triol

and 6] &0r] - pydrpypros@6H,S,13-trans-trienoic acid. 50

11[err], 15[ err]-bi stetrahydropyraég pYE QXyprost- 13-trans-en-4-yne, 1
t

,6[err], 9a-tri olro a solution 030 g XAMI5 ra ﬂr@yﬁﬁlzuylbgﬁro@imﬁﬁﬁg . of
6 err] - met hyl4:yhel S:9eHsivletnr shi ntir & hmo@ tetgdhystrpfuran is added 4.6 g. of

pr oSt~ Lgns- SPLAGY d"ef#f‘** 5{% r?at" it Gyt S RRUus digtiy
ether theére laRd @ éa flmatesge &vapordte §Ql‘ dsQJﬂvé? va% jsUm i n d' et hyl
et her, and t halisaagitin 60 nidSof anhydroume(ﬁahljrdeofm&n stagroedmaaganese(dfmtdenperature for
3 1/2 hours ider adsed peshth "tﬂ"é“fif%j lt"ﬁ S‘CGB'%W%{& f°é59 @inutesi n an ice
bathanl ed TR RIS PO TS e oo B Clpor e
and thel’eaftQii-esﬂurQ&n the f@Eidyryis Ipahifivd b@rtem egramu bdigrd 1:m Xture is

t hen sti rred resthyiege alerideystigtap ermwreleenthwsg4/wémeqhanoéa8teh@mtadded and t he
product extracted with diethyl ether. The organic extracts are washed 3
times 40 wi th saturated aqueous sodi um chl oride solution, dried over
magnesi um sul fat e 40 and evaporated to dryness under vacuo. The
residue is purified by t.l.c. using nmethylene chloride-diethyl ether
(80:20), thus obtaining 6[err]-nethyl-211[err], 15[ err]-bis-



t et rahydropyran-2' -yl oxyprost-13-trans-en-4-yne-1,6[err],9a-triol
triacetate and 6[err]- nethyl - | | a, 15a, -

bi st et rahydr opyr anyl oxyprost - 13 - trans-en-4-yne- 1,6[err],9a-triol 45
1,9[err]-diacetate. ' -

45 In a simlar manner starting from
6[err]-nmethyl-15[err]-tetrahydropyran-2' -yl oxy- prost- 1 3-trans-en-4-yne-
1 ,6[err],9a-triol, 6[err]-ethyl-11[err], 1 5a-bistetrahydropyran-2'-yl-
oxyprost- 13 trans-en-4-yne-1 ,6[err] 19&}83“ 0] and 6[err]-propyl22 1lla,1
S[err]-bi stetralygdlo- ¢-oxo- la, 15a,blstetrahydropyran -2'-yloxyprost-13-trans-en-4-yne-1,9a-

pyran-2' -yl oxyprdmﬂﬁnﬂﬁelfdrra:ns en- -yne- err] S[err] triol there are

obt ai ned respect i Vé]nyla 0 15a-tetra q T_OSt 13 trans-¢n-4-yne-1 6§ 9a-triol —

5a-t et r ahydr opyrgyf O'?ertfﬂv)d'%?p? N aP’élﬁ%p Hylﬂ"y%"ét Beragr dr b redi’err ] - trjol
tri- 50 acetate arl'de same results are obtained when using 2,3-dichloro-5,6-dicyano-1,4-benzo-

6[ er r] - met hyl - 15juimpiife-it @taca bf/urnzpyesadipkidxypr ost - 13-t r ans- en- 4-yne- 1, 6}, 9a,
triol 1,9a-diacetate; 6[err]- ethyl-

15a- bi stetrahydr Opﬁ)aﬁ st?rredy oRKYR Zz? %%%lposﬂﬁq aT) gﬁ'ahygtropyran -2'-

,6[err],9[grr]- t)ldx rodt18- ﬁﬁtﬁieﬂmﬁ_,ne a, dio i[nQSD fnd1 - cﬂta rous diefdyl ether, there 10
15[ err]-bistet ra rpvam @ro prawst and 8nder angen @mospherbD.96 ml. of a
yne-1,6,9a-tri 0l2-2 gg_lu l'l't%éhq in diethyl ether (4 molar equivalents). The

ti ai ture for 1 h d d
6l err]-propyl - 13§17 Mm’e R B4 B bR G IoBBY e hevn0 xﬁﬁr;"gm&“ﬁ%ﬁ@;ﬁé& t-
13- trans- ers 4- ynepardted &f derhre a,q@ami phat eftraced etigt detbyl tisf.€The] comp eqbyl - 15
11[err], 15[ err]"IS:a‘glét%tr;F‘dh "’%‘é Mj% F%@gugszegsrsogﬁpsggﬁc&gg
,6[err],9a-tri OITh re dﬁ: &f%ﬁ% ice hro ranhy, usmg a%&%fz red
suspensr on of 1letiyldn8ghlomde- dwwl extisr-habd Bmixﬁhr uaﬁl fora i1yl Akl Sind 60

di et hyl et¥er i sh@doqééé‘) t)om utf tf[eesrtmr squaerforahc secons! nera@guafphmgon 2nd
treated with 2 " gg_]"e? .4 SBPIStEBKATERIT e 4 S BFOSEY FRPF-<1-+¥ ¥ um i n

di et hyl ether. T‘hé Likewse starting from 6-0x0-15a-tetrahydropyran-2'-yloxyprost-13-trans-en- 1, 413, 831
23 resul tant col4amedds- dsxblhstq nenbtalsedf@meédl tSe-1§teahydropyrane’-dloyypraselacet one
bath, a sofuti o™il ogitiol 25

usin urval nt ampunts of ethyl lithium and 1
6[ err]- met hyl - Ll an Bladé F hR %\ydnm 1 | SR @bYrpdrantar AB%- en- 4- yne-

1,6[err],9[err] nrwdﬂtrdmsre&eetnalré &x—dml@cmvert@freanh dymaﬁisﬁ;ﬁy&tlm iﬁgt—r hen added

and t he regcti orPs#! Z-ylegyp yne E@rmper at ure of

t he ni xtur% fﬁ’“l? %Stf’ %’8"’%' [ ‘Pm—hq-tr’%r"fé%ﬁé ﬁf’ﬁ PE chl ori de |9

added, and the m xture is kErAS\uPIer for 1 hour and extracted with

di et hyl ether. TheTer aplptione ﬁéaz%tmﬂ s°f élg}? bet% géi sdeyum chl ori de
er,

sol ution, dried pé?jaf’“ Fﬁ%? 15}551?1#1{,‘1@1}@'& "i%i gﬁg‘n under

reduced pr¥ssur a;rxftxﬁ i _b h 1 5BhdaisSFhe reaction mixture is then
Loole thang gegt pw! er sfirring ayit o
tetr ahydr opyran 2 ‘M p@ E ereAaft?r g[%lqnﬁh%f p\;r{: xgﬁare tad(’ie%a/ gf?fsmdtjn{nécet at e. 10

In a sinilar may i‘mer %ﬁ troo é erature for 18 hours water is then added and
6[ err] - met hyl - 15@- greduca t@@y’i’tlﬁiﬂre yI-YHe@ XBHP oRShic extracts are washidd 3 times
13-trans- e 4- yvath situ&[teeir arq}u;cglﬁ equhqm chlpmide solutiorc @lried ever @{aetrersymesullfgtic - 40
11[err], 15[ er I’] abxii & on vacuo. The resrdue is purified by l.c. using

qen chlofi 8(}::,7[50 btaining £i-meth ciISa-bls
yl oxyprost - 13- trté}ﬂﬁily ﬁp any I'o )é 83 08 kri rﬂr@d@'}
6[err]-pr Og%//l - l%ﬁﬁh‘yﬂ ] 11&5p QI‘- h}&dropyranyloxyprost 13 trans-en-4-yne-1,63, 9a tnol

. .
t e.t rahydr opyyr an-'2; ?}A 62 msatxie]f?’st ti}an rom ’3 metxjr/]an tegaheydr(lpy Lgr llx triol4s
triacetate, in F&l‘d’i@% chfns r,819 a& 3%1 - ethyl a,15a- mstetrahydropyraq 2 yl
11[err], 15] err] -olypsdset 3- a&hy-dﬁép eraﬂx)a-mqu oahyl rﬁzsatopjcsrltzrlamslstemahgtd ne-
TOE R e
6- met hyl - 15a- t et fuere) R ?& oxyprost-13- 'ggm_ sid,ans- tTl en-
1,9[err]-diol tmlagetn ddcEtate; O- et %ox%pmtl sfret reahy ropyran- -
yl oxyprosta-4,5 6213=ttlx1an515tarhlseq’ﬂahy® ydalndr -Yidiyarset Btianaeh-Bregrtbdatriol 11[ err],
s g g e e e

15[ err]-bigtetr ”"‘:?r E@k@%ﬁ : gﬁ‘
1,9[err] -diol s (?E-elr( 45ReCs E,Dbl-ﬁ}oll’?n 3 lfﬁjg 50" s m"’@x it ur e
of 110 ng. of 66heprhyjl 11} 5b8estddrabydeonyeanyloxyp gt Brtrans-enyd- eyl :6;,9a- tnol 20
prost a- 4, 5, 13-t fdAsiac¥Pene- 1, 9a- di ol di acetate 50 nmg. of anhydrous
pot assi um carbonate and 2 m . of ankxdnris methanol is stirred at room
tenperature f or 18Ahgitied susgérdieri ol 7el garof auprosiodide in T e cﬁ@hh&ﬁﬂius i s téren

| i m nat ed undedicthybiel emrbeut pnde hern df &g t t ed
et RS T SRRy or3aM SO tan gy e ST v St & renIRe w ' 2o

saturated sodium chloride solution, dried over 25 magnesi um
sul fate and evaporated to dryness under reduced pressure to afford 6-
nmethyl -11[err], 15[ err] - bi stetrahydropyran-2' -yl oxyprosta-4,5,13-trans-trien
e-1,9a-diol. Upon oxidation of the latter conmpound with 8N chrom c acid
foll owed by hydrolysis of the tetrahydropyranyloxy functions w th aqueous
65% acetic aci d |n 30 accor dance with the net hods of Exanpl e 5,

I T 1 ~ - ~NrN A A



final products 6-nethyl-9-oxo-15[err]-hydroxyprosta-4,5 13-trans-trienoic
acid, 6- ethyl-9-oxo-11la-15[err]-di hydroxyprosta-4,5,13-trans-trienoic

acid and 6-propyl-9- oxo- 1l[err].

15a- di hydroxyprosta-4,5, 13-trans-trienoic acid, respectively. EXAMPLE 15.
40 A solution of 100 ng. of 6[err]nethyl-
a,15a-bistetrahydropyran-Z'-yloxy- 40
prost-13-trans-ene-4-yne-1,6[err],9a-triol triacetate in 3 m. of anhydrous
di ethyl etger is cooled to [err] and,hgggted under argon atnosphepe, wth

one nol ar- equrva;lug sr}; n?ﬁfd ed in
part A of Exan@fio )of clﬂ% 8& ﬁl 150 5H- st §ah§%r’o fréla2‘icbﬂﬂyp§os (pﬁrs at [err]
sat ur at ed ammmmqm chh@r(: e-uzikﬁmacetateus LIbfl anRydircus aith m xture is

stirred for 1 ‘Iﬁ?)[ﬂwa’ﬁd‘l w*areq@é Vi°Chfog$ ka he tempg

extract i8 wasHEHTHLS RISy fRMfaL dwwyf:ﬂ %e Wi Hd ovet

magnesi um sul f witie saidted safiomaihes d'E: QsoRlfid) e fed LW Enaér;% URes 1f@tbe§.aure The
residue is purq‘fflwcedecbso (tlbmtzmamd@ wessUEe,apjaffptd, 6-Mktbylfil@atid-ons el ut ed

with .mat F%l eneteE R n-ni)d CWPS usmg fe I% )&‘:ﬁ ]&9 a;g/er?qgheylgxyprost 10

si
4. 6--di nethyl - 1ﬂ-3Lt¢‘Jn§ Iﬂ- Sa-t trracetate 6 ethy] la, 15a bistetrahydropyran-2’'-
t et rahydropyr ayigodypoo memm )51; 18, 90r @05 tigcemne add Sapodpyit 1«ll Tacted-at e.
50 In a sim.l attetr yra -13-trans-en-4-yne-1,63,9a-triol triacetate, in place

6[ err] - mt hyl -5 rr?; ‘s‘ ﬁdé‘"’yaé“éﬁ)fﬁ’@ frmeen e LSS s

13-t rans en- 4- IlE?-t&an r&h-rl 9;1-91&)” rdiddetatel; | byt Eh; 15x-bistetrahydropyran-2'-

6lerr] - ethyl - 1agereny %’3 %3{»’4’%3?%;3?“1% A R RPN G L

11[err], 15a- bi s- EXAMPLE 14,
t et rahydf?.(bpyran thg fd$@ -nig3- ctfr@msthﬂrumgmlastdlraﬁ wy}an%-ytoxy acetzte as
a

starting 55  Prosta- %i F“rblég'é‘ r"(%a s“}g uj epagassium
n ofan ro sm hanol is strrr 0 emperature for 18

4, 6-di met hyl - ﬁh;ﬁ P ﬁ Ner®Xhe solvent is thes hmmated%nderreduced

prosta-4,5, 13- ArEAUTS; Vtaltdrésmdded]a,n Mrmucmxamémnmdnahmm Thédigbflyl - 11

a, 15a- bi 8% et ra@‘heﬁ % ytsadllé!“5h gde s %}leh;%?ﬂe ﬁ)l”a hexer, 9a- & ol
di acetate, an gﬁ’) T;h 'tet % y;f ran- 21 rgvpﬁlﬂé'f <trans-triene-1 9a diol,
bi st et rahydr opyr apgh QxXiylb)ﬂithdfahe la cr5c;o oundt\m&ﬂm chrbmicede® followed®a - di ol
di acet at e, 60 hydrolysis of the te@akhydy Qiér/ll xlo’hd@nCUSﬂs ith hayrghedS”cagetioaaideint of |ithium
di ethyl 2bpperi g‘?{g ’11 a%%gj “}:‘251 bB‘é’F“‘ieﬁ 6["1‘%'& %9 t hi 8
di met hyl copper, 5{ bm b eﬁit@Bfo@yran 2'-yloxyprosta-4,5,13- -
hydr opyr an-2' - d :—(bSizdi_bB digcatats, eﬁﬁe%d helS&-lﬁﬂEtem- yded-pyra-2’ wiopl triacetate
is conve ed r -trien -ltlaa dl § rpi ﬂéyll la, 15a bistétrahydro-
)%)agsta ;‘ 3-trans-t lge- dlace€at here produced as 35
1ferr], [er rﬂ SIREE B e AOVBT S bk SYHBALLD.8 85-trams tiiehoto acid, 6
1,413 ethyl- 9 -0x0-11a-15a-dihydroxyprosta-4,5,13-trans-trienoic acid24nd 6- propyl -9-

4,5, 13 t rans t ¥ d o 1 - divdraxyprgitaof. S.4}-Aaeretripnaic agiggrespectively.
4-propyl -6-methyl -11[err], 15[ err] -t SlUBLE Js.
hydr opyr am- 2' - y| oxpltst af 40(5 3'0f r6am8thylrllle,mﬁ»listafahydr])p)damﬁ -yibkacet aje.
EXAMPLE 16. Exgr ansdne iqd triacet Byl of ?gyd(qgrs diethyl ether :
4, 6- di net hyl - l(fg%}ﬁ ﬁr% treat un er argon a osphcre with one molar equrvalent

y flithi pper, prepared as descrrbed in 1% art A of Example 7).

Et énemlxrwe or gani c

bi st et r ahydr opysction 2mxt)l equ@rras 1a3-0P C BB urafel QErohijuth &ldr dedl ol
di acet at @5 asglution is added, andghg rlnng rqdefbr 1 hayr p@duw’dswe*c@ Bylvel y45
ed w1 saturaied sodium chloride solution, dried

4, 6- di net hyl - 13@% &%oﬁﬁﬁﬁ%réjﬂﬂ

pyran-2' -yl oxyjpéiQet 9-ph y chrdMGtokdabl§Nen Florisi
11[err], 15a- mtb)tlemcalh difrdb ylaﬁLeQCSO )eﬁf ltlmsrmer—%cﬁm_&_@yltlﬂ@,m%vltlr-l enoic acid

orated to dryness i§.mder reduced pressure.

arHdi Pictions &huted &ltﬂ'e'[ hY| 9- oxo-

and 4, 6- & net Hfrtlrd}@deX{ y"l‘épr %F Iéﬁgg Q%"‘ S5, IBadorans- t r$enoi c
[ i

acid. 10 L3-trans-d04-§n ”“a“ i’aor‘r’ffaﬁ NG | bt iRy dropyian-2'-

4, 6- di net hyl - 1)'5@@15@ t-lBerTaﬁ ¥k, Satria] -trlacetate and 63 proj)f{ly lydzmx;ylpf osta-4,5, 13

-trans-tg ene te gl?' yran- 2d11 @'gﬁ-tlé-tram:e yg g starting

15-1 5t & rahym@:pd SR RS ahd ot o 4

di acetate, 4- krab-2pyleXgpiosta- 1,31&% At iidna -1 i £ Hia gtel,raawmn-ryrzé- yl oxy- 15

prosta-4,5, 13 rwhsuwlﬁceﬁesrelragwr@nymnyldmw@aﬂé13 - trans - triene - 1,9« - diol

15 4- et hygy - 6- et TS 118, 158501 SLE! SARMOLQRYMmAR: QoM< h
oy out o b oy i ol it ShGT LAY nan‘xa.t@e;am Ppes and lithium 60

4- propyl - 6- met vdroptrhp-@FyldxyproBfi18tmaps-duideymetl etate2ls- ¢d

prosta-4, 5, 13- rlﬂ?pﬁﬁg’e'tyrl'éi? e ‘gﬁ cﬂ“iﬂ‘y]df%@étb;{g’ah%@“aﬁy@xmced 20

as final products:

20 4, 6-di net hyl - 9- oxo- 15[ err] - hydr oxyprosta-4,5, 13-trans-trienoi c acid,

4- met hyl - 6- et hyl - 9- oxo- 11a, 15a- di hydr oxyprosta-4,5,13-trans- trienoic acid,
4- et hyl - 6- propyl - 9-oxo-11[err], 15a-di hydroxyprosta-4,5, 13-trans- 25
trienoic acid,

25 4-ethyl -6-methyl -9-oxo- 11[err], 15a-di hydroxyprosta-4,5,1 3-trans-




4- propyl - 6-net hyl - 9-oxo- 11 a, 15[err]-di hydroxyprosta-4,5, 13-trans-
trienoic acid, respectively. 30
EXAMPLE 17. 30 A solution of

453 ny. of 6-nmethyl-11[err], 15[  err]-bi stetrahydropyran-2'-yl oxyprosta-

4,5,13-trans-triene-1,9a-diol diacetate in 5 m. of nethanol is cooled to

[err] and treated, under argon atnosphere, with 1.1 nolar equival ents of

pot assi um carbonate. The reaction mxture is stirred for 6 hours at [err]

and then 3§ _evapor ated to dryqq§§8§1nder reduced pressure, vvatgh S
e

dded d thc -35-exXta .
gi e?hy?net her tfg, 6;(55?}%%%% / ‘Ejﬁ%{ﬁ@ﬁ; aé’(ﬂ’gl eloie (o0 P PistEas ol ution,
ryness under vacuo. The

dried over magnesium suffate and evaporated to
residue is purified by t. c to PXKOMALE I6he p ur4e 6- mtat lI -9a- acet oxy-

1
terr] oer sl itk Srotiuibdeimtiu e, 1l
-ol. stdrtm % ﬁcl e § fﬁ&lﬁabﬂﬂﬂ 1G£M0kE Jrﬁ 8N chromc

acid, I n pyran-2’ yloxyprosta QGI&cmﬂniﬂln‘déan(ﬂ h #léaiimebocdxel l aipl e 5,
there is pl‘ oduéé’d”GhY 3-trans-trienoic acid and 4,6-dimethyl-9-

Liferr] e b HEI A ﬂf‘ﬁ oo mra?ﬁﬁmf‘z)%’ R s Se A BT © 1 . A

m xture 0 300 ylory r(ﬁ a 4 5, 13 trans-trrene 1,9a-diol- d:acetate

6- et hyl - 9a- acé 1?95‘3“ F%‘V‘t’ bpvyran 2' -
yl oxyprosta-4, 3,1 SHI ‘a ylog))‘ anhydr ous net hanol and 150

l et
ng. of 45;s $;rp;mﬂaﬁuwmmr eaa £ 1's stirred at room 15

t enperature fo#- eml <hmatrhsllluhﬁelrlstetrahydropvrat@-ahxsargon at nosphere. The sol vent
is then elim ng%@%@%ﬁéﬁ g%ﬂ@stlﬁfiﬁg m %%J i s added and then
acidified with it5.430b. She[1100 1abe°tat éreGleoglotictd) di ethyl ether and
t he orgardoc ext raa;tfmahsxhéncbtw th saturated sodi um chl oride sol ution, mried

over anes, U R SRRt reduced S0
6- met hyl - 9a- hy ehn@xiyhg¢- p:?ocf;iw[oeb-n]a,buaitr@tiroaipy&fagmrsamnz 50

b et byl <o ert e ﬁg@{q‘%‘ Pl Gt By an e O

yl oxypr ost a- 4, E-pﬂo:ﬁyltd’ﬂﬂﬁylt%dx&ﬂm DSeafitiydrokyprébtalds, dranef tetrahydrofuran is
treated with 1.3 wenocippcig3seragiiyelbus acetic acid. The reaction mxture is
stirred af, 45C. for 4 55 hour gxAnRlg€@ to [err] and evaporated -
dryness under redne&GkidaroEs33mes. oftehetDyill Y, 15a-bistetrahydr&p9rah 25§16y Brokts- purl#el ed by
t.l.c. using chISM -grfrsttriened v alind diagedatd in Sa\;d félnuetntlol igcoolsd 4040t ped t he pure
6- met hyl - 9a, 11?;? Wﬁ“@%@iﬁﬁ%ﬁ‘mﬁfﬁ 3IPpRaauHlTAL eodt &Ea’ Li kewi se,
starting Hsr O eéhpbratsh B GANE Selabhy ,@pwt@frus 2ided R 60 ;5
4,5,13-trans- textemed Mlt@[(mtll etﬂmorrhddr&me]tahe extract is washed with saturated
60 4, 6-di net hyfodlum; ﬁ;lgohrﬂ ”GF‘g A;E)L ﬁ"é\d d vapgle dryness

resi ethyl 9¢a-

prosta-4,5, 13- gggﬁ%&é 'ﬁ‘J [H?s'tetljal.hﬁrpun fJl@e-tn%ns trien-

1,413, 83140 Upon oxrdatron of the foregoing compound ‘with 8N Zﬁroﬂmmbrh,y kr 6- et jyy! -

11[err], 15[ err ;gg(kdsq 5& paef Lz Ple Og:aere 115 g:og;wegng-methyl Sa-
prosta-4,5, 13- fr % |- 11ferr],
15[ err]-bi stetym sf;%w ﬂtlrm%s frié Eﬁ&”% 8;@'%0“ 1 %tgt yra"D%f 1, 9a-di ol
di acetat 45 5 anhydrogs pitdvyihm Gantyer kstrrihflaa'porﬁ temperature for 18 hours under 45

5a- bi st et r ahydrubégp& tnzos !Er e solvent is then eliminated under reduced pressure,

th t
prosta- 4, 5, 13- Hedb ekl ia: Ton i IR VR &l ﬁ@&ifé@’:{ﬁ‘%ﬁw . et hyi -
li[err], 15[ er r];oltblostdﬂeﬂa)h ag l‘uafbu ate Yhdetyporited ot dRyndsstundet duaas triene-
1, 9a-di ol i acéteg%“ée t ?Ei é’%@fﬁ d&BﬁYflllmé—'ra-l]zwtethﬂmpy@O -2 50
4, 6- di met hyl - 93 nytoR nidioly BDIsA BilERAL G oAl
10 4, 6-dirnet hy1|ox &)staii leFtFa s -trienoic acrc)ll in 0. l%%n?igf tetrahydr(l)furan 1% trgftsfd r\}vnh
15[err] -t | hy d Sﬂ‘t gcifa The repctiop imixtupejisgstirred at 45°C. for 4

et hyl -8 el ’;3 ﬁ% iq SR SRR AT s 11 e o

id, 15 1ﬁ§d’r xyprosta-4,5, 13 trans-trienoic acid.
11a 15a-tri hydr oxylﬂwost aa'zﬂmeriz@rt rans- 15
trienoic acid
1 4 .
15[ err] - t4g hydrgfﬁertﬂﬁ S “ﬁ'ﬂﬁd s m ?s]édnm ¢ acid and 60

4- propyl - 6- net hﬂdu&&byl-lﬂz léa-bibﬁa'ﬂliyﬁrdp ﬂnoxm)dyost a-4,5,13-trans- 20
tr | eno| C aC| d r e&l’ﬁ%t’ﬂ P,\y%{rgns-trlcne‘l 9a-d101 dlacetate
20



EXAMPLE 18. A mxture of 400 ng. of 9a-hydroxy-1
| &, 15a- bi st et rahydr opyran-2' -yl oxy- prosta-4,5,13-trans-trienoic acid and
60 m . of etheral diazonethane is maintained at roomtenperature for 30

m nutes. The solvent is then evaporated under vacuo, to 25 yield
9a- hydroxy-11[err], 15a- bi st etrahydropyran-2' -yl oxyprosta-4,5,13-trans-trien
oi c 25 acid nethyl ester. In a simlar manner, fromthe

corresponding free acids there are produced the foll ow ng conpounds:
9a- hydr QE 15[ err]-tetrahydropyragiigs1yl oxyprosta-4,5, 13-trans-2rienoic 30
thyi

acid ne s :
et ethyl 11a,]5a-bistetrahydropyran-2'-yloxy-
30 6-nethyl - Eﬁma M-=trans-triene-1,9a-diol diacetate,
l1[err], 5a- mmyeb-rpa:lp dﬂm,pgulaﬂetﬁdhy bmms?’ab’e()a 4,5,13- trans-trienoic acid
met hyl ester prosta-4,5,13- trans trlene 1,9a-diol diacetate,

4, 6-di riet hyl* eérfyéfr’;l '3" SRR éﬁxﬁrﬁg’é‘% an-2' -yl oxyprost a- 4, %, 13-
trans-tri enorr;ﬁo@cﬁ hetiBl h)&llS@Bihteﬂ’rahy%pyran 2"-yloy-nmet hyl - 6- et hyl - 9a- hydr oxy-
11[err], 15[ er piostidsh Stirantiyidneolsdardipl-Jacsiieoxy - 35

prosta 4,5, Lenat g achdet hyl ester,
4- propyl - jlﬁer%y%r%féel{cr hyn rgrgy tlsl[err] 15[err] bi stetrahydropyran 2' -yl ox

- prosxa- 4 45-diGethylead Se-dihpdroiyorosieitd. lﬁgl" rle oy 58,  9- ox0-
11[err] 15[e4r6r°}"“ et L aiRrdF B PAProge- 40, | SYOHIBYYE 4, 5 13-t rans- 40
trjenoic aC'ﬁmHﬁ 1RYekhyESE, 86 150- trihydroxyprosta-4,5,13-trans-
40 9- oxo- 15[ entidnoicedcidahydr opyr an-2' - on grosta 4,5, 13-trans-trienoic acid
met hyl 1est erd-etpdfef &{?yl 9agl @k - tnjm_droxyprosta -4,5,13-trans 15

a, 15[ err] - bi gt} @apv:aa@aalhywo%m{aosstetﬂanﬁ 13- trans-trienoic acid

met hyl ester, ﬂenmc acid d et hyl - 9- 0x0-
11a, 15a- bi stéewme y? Hazﬁa ;rrhcsrkrywtr@taaﬁ L4l 38rans3. 20
45 trafd-triendt SRS Yest er . 4, 6- di net hyl - 9- oxo- 11
a, 15a- bi stetrahydropyran 2' -yl ogppxMaBLEA#, 5, 13- trans-trienoic acid nethyl
ester, and A mixture of 400 mg of 9a- hydroxy-lla,lSa -bistetrahydropyran-2' tyloxy
4- pfopy' 6- it X "ée‘%’ e ’%%P ﬁ‘ e e TR oS B fxy pr ost a- 50
4,5, r ansy‘i[d’ |9§ﬂ19 er)aﬂ'a 1hy@r% b#hn-2'-yloxyprosta-4,5,13-trans- trienoic 25
50 EXA LE 1Rid rxtbyiphtes 1, 6 (part A and 18 are repeat ed but using
12 [err] hyg_r 4gm§_ar r{la@dperaﬁwf,l'ﬁﬁyrlngﬂondmgfree acids there are produced the
-2"" -yl oxy- 'F P8 CPYEFT ] -t et rahydr opyran-2" ' -yl oxyoct- | "-trans-en- |
"yl )cycl opmmydioxﬁi ]ctrﬂtyertoai'reheﬁmiﬁy;{restc’f}éhbmra@mnaﬂc as starting material,
t hus obBf ai n| me‘ | esteyyc t loxyprosta-4.s,13- 30
11a, 15[err] W gfﬁf; "&: 85?5”/’6?'6 Plopgerpsta 2 1N 4-yne-1, 6[ err], 9a-
55'triol, 11:{& dify th t@irﬁl@rbr\bgfr@IPY'[My;?rostéﬁk §X3.pr ost -
13-trans-en- tr}:!elc—mtncﬁ ecml teaLrtSterr,oI tri-
opyra

acet at 85 11[e‘r"r“]’ Tgl.s;?[?s'g‘yf - fydioxsligly ﬁqﬁé}g;ﬁhw prrangd ¥letr ost a- 4, 5, 13- Pans-tri e
ne-1,9[err] -4 ydroxy-lg dpyran-2'-yloxy-
[err] 15[ err bxrcstaect,ir Bhyazbr-apymaraexa me;Hnysyqn,r osta-4,5,13-trans- tr| e n-1-ol,
9[err ] cet o ?)(o 114 d—b(ristetraglydropyran -2'-yloxyprosta-4,5,13-trans- ©

t
15[ err 'Di st ef 530! t%aﬁirrﬁiby VBRI B ras- hidadid 86~ 60 trienoic

acid, 9a-hydr OX'Ze(hyﬂ kster,
£t

15[ err] - bi st”e‘ﬂ1 1aH men?ﬁﬂqug Fls)ttgrfwmszt Howypmstpa. 5 1¥ans- 60 26
1,413, § 1 methyl 9- oxo 11a,15a-bist trahydropyran 2'-yloxyprosta-4,5, 136 trienoi c aci gsand
9[ err] - hydr oxy -rha{-ekfidic idﬂaererh Fdtest €t rahydropyran-2' -yl oxyprosta-4,5, 13-

trans-tri enohecdimethyl-hexorly . flzlértrah@(ﬁm@-zmypmsw Utk on of 500 ny. of

oferr]- hydroryrcﬁi%ﬁfm ROl LR A apu e Rapbary S

prost asd, 5, 13 RS rahd-iridhdid Gcid &le est er of 65% aqgieous
acetic acid 5is stlrred at roomterrperaturefor 18 hours. It is then
evaporated to ryness, er re he ne | 5,.di ssolved in

ethyl acetatg m gggﬁt gﬁ m %@,ﬁe‘:&f Ul gffé} \ender vacuo.

The residue yrﬁycpweh &Lgll] teﬁd%h sﬂm‘nﬁ cn{lfthtﬁlqbtalrmgl The
fracti 6as el sucemisiveyt hilil @t Waél/ Yf@t ° @f{r Syiel d
e 4 ;mas trienoi ¢

the pure 9[%3214& rf{’éié Yibsk ﬁ‘?ﬁ

aci d met hyl gadetite, kddx 11&[1 - l&Etr&ﬂﬁﬂ\ﬂﬁfran -3 y&i&&prﬁm 5, 0Amrdn
cor r espondi ngied-1{olr r ] doldsatoky- Bltxéﬁﬁ-blbtywmdm EX% S@%(%: g;"’ans
15[ er r |60t et r 4i§YRF 6?39*r9&r11}1“6§3y”€d%5‘€fﬁﬂ§’y?q‘? P HelIHE £ ol 19w ng
products: 9[err], 11 [err], 15a-di hydroxypr ost a-4,5,13trans-trienoic acid
met hyl ester, 15 9[err], 15[ err]-di hydroxyprosta-4,5, 13-trans-trienoic
acid nethyl ester, 15



6- met hyl -9a, 11a, 15[ err]-tri hydroxyprosta-4,5,13-trans-tri enoi c acid net hyl
ester, 4,6-dinmethyl-9[err], 15[ err]-di hydroxyprosta-4,5, 13-trans-trienoic
aci d met hyl ester, 20

4- et hyl - 6- et hyI 9[ err], 11a, 15a-tri hydroxyprosta-4,5, I3-trans-

20 trienoic acid nethyl ester and 4-propyl-6-nethyl-9a, 11

[err], 15a-tri hydroxyprosta-4,5,13-trans- trienoic acid nethyl ester.
EXAMPLE 21. 25 To a solution of 750 ng. of 9[err],

11[err], 15] r] tri hydr oxyprosta-4, 5, ns-trienoic 25 acid t hyl
ester in 15—&—9#—%hyd+eus+e{-rahy ]] Mn—ape—add&@_g*_ai_acu_ d
manganese di oxi déis"dnd @eid h@gr%' fosYr ! ke 1op-biststrihydsopyran-geylaxyprossofd.i nper at ur e
for 6 hours, the HSHEARSLEITTERT & is filtered off and washed with aeetone,
t he conbi ned filtrates are evapor at eldXAMPﬂL)ZOIESS under reduced pressure. 30

The residue_is redi’s rﬁ ’dn,léth'dststtahvdremrwl’hloa)not her 3 g.
pat ch or 0 SO R aE R R e b e el on (ool
After final evap.@ﬂ@tkﬂ Qlﬂesﬁlfre ﬂhé’%nalssalmgh PUéth lla@ tlth'Hd %ntr fs‘S' due by
chr omat ogr aphy oﬂlmamdlbszldhstlfdnen gndes vagipt Ahaeddiehepy m‘ueém chromatograph

9a 11[ err] 4 gi hy?{’q ? '@ET fractipns clyty tf”{;‘?ﬁgthyz\ oy acst ‘q( ester..
h
e S M s e
9a 11[err], 15a- tmwrcknyﬂ-ykox pr d)Svt-tat-rahydropyranyloxy cor3 ét,h&r.’g a’fré’ aHSISm&i’ thenoi ¢ aci d

nethyl ester as !¢atitg Pf@d‘f?&sﬁ erial there is also obt ained 9[err], 11 )
a-di hydroxy- | 55, 0XQR5R&hAbeyprodtdalsn 3Ass-tlch &0 QLS nRGl ARt hyl ester. In a
simlar manher, i Beidigo YpPd¥ta-4,5,13-trans-trienoic acid methyl ester, 15

9a, 15[ err] - di hycﬁm%&ﬁﬁgstaliﬂr -t5hyliBexy prasia-4,5,1 3-garoitGerai adidmet hyl ester,

gomst hyl - 9[ er I‘] 4 éeé]{lne%f i'l?gsailg lhyér%)lwg oska-&lertgzg}t%endm écxd?) trans-trienoic acid
&yl ester

4, 6- di met hi}(l 9a 4115ahyj+6lrpym m ldﬁ-tr&‘x-ydeyphﬁtat-tfﬁrBStrdnf-l enoic acid 20

40 nethyl ester Ftc
5a- tr|hydroxypros‘frqw:j—:gﬁ}lq :f,‘it gste%gﬁ%{*’?sg‘ 13rﬁff”hyl ester and
4-propyl -6-methyl -9a, 11 a, latrlh drox rosta45 13-trans- 45

rienoic agid neth er ob L ne
45 olarr]- %droxﬁmﬁ cl R e snfg.%ﬁs it 24 iy thost o

6- met hyl - 9a, 11 zaticht ﬁpﬁycse didxi dlz(().ﬁdi Qhé Qe ’u&} xtﬁrreai@&uhEdl anag &naC|
met hyl ester, 4. l@ﬂ@hf 6 Q@M}y anganciSdigxidpis demd 4{fmpd Jathedmsht ri enoi c
aci d 50 acet s(- ;ﬁf ates aré evaporated todryness under reduced pressure.

Th d i hydrof stir .30 . —
50 4- net h .?0 6- et.ﬁi&\kangﬁ, y 1da in a{:a roattl ar‘d t1 1ed“ﬁ%| azv(()tgrfégngatch of_ trienoi c
acid net hyI est etrvam)mﬂwdo mggymsam i:an@apf ﬂlilfarddt by chr@mategrdphy on

5- oxopr ost a- 4, 5, il there s P e RHET A hisr dijpdraag Epxopsta-d,s, 15-rrans- '

EXAMPLE 2235 By repeating the above rocedure but usmg e, lla lSa-trll@ém&ypr&& a stigsred
m xture of 6 nl .450f-rtwexaiewdidy ndimst laezsa:nas a axtingl materrdl thevé is also obtained

tri et hyl chl or oS agr gllggn Ye15°§° ,? agifl neggy!
9a, 11a- di hydr OXyyeihreiR ARy &8 %J,ﬁ‘:rét 1‘9?%’1?‘%3%&?@%% ffiester in

20 m . of mhydrnmmsﬂteiwra 4.k yuwcarsadm Rkypassta, B rraab-RaREE @ and tabe
resul ting m xturesthys esgr rred at 60 room tenperature, under anhydrous
condi tions for ]46mé19)”-r6§thyl éa,llﬁ 1%@%&‘6%%@114?5}113 trans- 60 27

1,413,831 trienoic acid methyl ester and to dryness under

r educed pressuré‘i’rﬁé" P@?F ‘éng BroBrast- 415@‘3 afs-of tol uene and the

sol vent el #hi natgd, 4 A TRt ﬂ}.b S0n several times®thus

obt ai ni ng t he 6-m&h 3 lla d1hydroxy-15 oxoprosta -4,5,13- trans trlenoxc
9a, 11[ err]-bi s(tri met methyi bydroxy) - 15- oxoprosta-4, 5, 13-trans- tri enoic acid -
rret hyl est 5 4.6-dimeth lgs?e'r ro%¥% "?’8?’86%5@3 gedEengicsdidct i s di ssol ved jpn 20
of anhgdr ousy- rdétﬁ)tl}lgééfhyl 9a,11a-dihydroRy-63-6}@prostadd, 18 henst esul ting sol uti 0'? i's
cool ed to [err] |ntdende cxdoeetmmtamdbath To the stirred cold solution is -
added dropwi se a*rdPgé/ﬂ Prgwt'%ﬂ‘fmk‘c;gwémmw FPPrestrdadt-AFequi val ents of net hyl
lithium (2.8 m. of "G? l%yh Tithiumin di ethyl ether) under stirring
and under am argon at m)sphere The rEXAMPLE22.Stirred m xture is 10 55

6 ofchgx 1 sx%ﬂg mlk i
il)l owed to att altgmetgqmlorosﬂ ere 1sa Geda;lﬂs uﬁgg (ffrg %go ﬁga':i‘é?lﬁgrloxsl/hggjr s at this
oxoprosta-4,5,13- truns trienoic acid methyl ester in 20 ml. of anhydmus tetra-
hydrofuran, under an argon atmosphere and the resulting mixture is stirred at
60 room iemperature, under anhydrous conditions for 16 hours. It is then evaporated 60



tenperature. It is then poured into saturated solution of ammoni um
chloride, the ethereal phase is separated, washed with saturated sodi um
chLou_de_soLLmlonj_dLLecLoxeL_nagnesum_suLiaLP_aad_evaporat ed to dryness

under vacuo, thus obtaining the crude 9a, 1la-bis(trinethylsilyloxy)-

15[ err]-hydroxy- | 5 -nethylprosta-4,5, 13-trans- 15 trienoic acid

nmet hyl ester. (M xture of 15[err]-hydroxy-15[err]-nmethyl and

15[ err] - hydr oxy- 15 15[ err]-nmethyl conmpounds). C A sol uti on of 250

ng. of theycrude 9a, 11a-bi s(tri met hyl4$3 831 oxy)-15[err] -

hydr oxy- 15[€rT, K ik dils ; ester in 10
m. of 70% aqua%ﬁéﬁ%i? : ffd jgrg ré?%&%i@%{%ﬁ%ﬂ&%@é&gg% !Z% hours. The

reacti on m xt whbein@ the cruds Ohé n-exapotiatsdyotyd | Hoxppess- 41§né+ennsf educed

pressure and t‘ﬂ“é‘oicﬂse%p he cﬁ? roﬁ"ﬂ: 20, i, xtur e

t is dissolved in 20 ml. of an ydrous diethyl 5
9lerr], 115[ err ]ethjc [284 s(ﬂuﬁ ¥ is cooled to —78°C. m a dry ice-acetone bath. To
15[ er r] met hylipr nsrteacdldﬁplmﬁont i added tdidpibe iaGlictiByC etlen@tiukiyh o5t @blaand  9a, 11 a,

15[err]-tri hyday )@ﬂmsl‘ffa“EM }h @o 3 Qlf 211*\4;1%%1 h ithiupr ‘Em ‘t!l ar%?{tl met hyl
est er coppoundf,, SUFSLA bﬁ% ,Ei J’té&”é"ﬁ EAed SHERHIY RO TRl hy/
acet’at e- di et hythmpanhe:re It K5hedpourd itd kdithted ﬁdnuﬁnabirammmgcmdsrexe; theli vi Jual
i somers, i . etigmal phase is separated washed with saturated sodium chloride soluuon dried

9lerr], 11[err] jdﬁ“éflji] “ﬂ;l giﬂldg%mé?i Ua]-hy(jmxy?%}%’gﬁmga_ i 3 h‘Erans trienoi

c aci d 4ret Wren@&ta@fd methyl methyl and 15/3 hydroxy 15
trihydroxy- 15[lérwm Lhmiect rans-tri ester

1 pire Torm G ssrﬁasg% ‘g,%zﬁi b« bl

using as start R ud1B, tﬁ‘£d §e ¢ Bt ?helrtea?c 64l
9a- hydr oxy- 15-:01@ v@lgiraedﬂr,oaxbessmndtmsedweldern@sum adltld: remiulaybnt:emhgaa 20

30 6- net hyl - 9&nixty [eaf fa. lu Yips S&L‘h5§ s trieanie, 244 enoi ¢ aci d
oty obt or . et it e R R e S aliteRdg e © et
acid net hyl eSxEﬁiitg digthyl ether (75 25) as eluant, thus obtammg the individual isomers, i.c.,

4- et hyl 2%- et lll Sezrtrl yd P cthrlhly&irp -!].’5’1965( rco8gich-methyl 163te§ran§5

35 trienoic a %’% P" Aner 4B (e ofid methy

a- di hydr oxy- 1 0>B9 e;;aaﬂir@-tﬂe Prodeduret aas&sbedtur iR EhmpRGudusiRlabMhrtiggst er, there
are obtai ned astdrialhah ppt Gcbh@t@npque@ﬂ't;ﬂlbvleWy 40

olerr], 1?(? dl Xcﬁ <?r yy PSSng;I;rEJta Er?tlearQI;r(?esrl 1c aud n’le:l“?’yl esterns trienoic aCIS@

40 net hyl™ est @, Ja, lla-dxhydroxy-l5-oxoprosta 4,5,13-trans-trienoic

9a, 15[ err] -di hydat)ckznciﬂ}ﬁaeqm,t hP/s pr ost a- 45 13-trans-trienoic acid net hyl
X

ester: 4.6-dimethyl-9a-hydroxy- oprosta-4,5, 13-trans-trienoic acid
t ¢
6, 15[ er g di mat] . Lesgefrdw,ljllfdﬁsfarkx;ﬂ-@aoxkﬁr‘oﬁydgQ§¥Ws05t a-4, 5, 13-transgtri enoi
aCrietdoio® tdddr andd
6 15a di met hy[4-r9¢pyta-fnethylt 9 15 dihyqroxyiStpyerrosta hh.bibtrans- 45

4.5,13-trans-tri &8P a&&“&? S ester; 4,6,15[err]-trimethyl-9a, 11
a,15[err]-tri hneds ﬁBé)dBt’aﬂﬁBas énaﬁb,pﬂo'ﬂu&tg aE@ectMly:enoi c acid nethyl ester and

4,6, 15[err] - trlrrethvl , ll{err],l[err]_- o "
trihydrofproded 2o iy y‘éfsﬁytagglﬁth%'lf’ SRS IHAFIIRAN3AY ester: 50 .
4, 15[ err] - di mBLNYj-di M a-&[ammbiostl.h[sgBrn]am-:henorc acid

5a-tri hydroxyp rosteawu ster:1 3- tr 5 trienoic acid

nmet hyl ester; de@d ‘09?%:‘3 ??Té?- etq’r t?&gt?lfl]lj t rlf:rsr;i{% ?rosta 45

15a-tri hy'ttlroxypr@g a{c n,ge YlleQBOI € ester and
4- propyl -6, 15a6d|5/smtnlivyﬂy4 %11ajjiamhydﬁ[(mms]a-4,ﬂ3hyﬁdf oxyprosta-4,5, 13-
trans-trienoic agll %F $her an 6 15a-trimethyl-9a,11¢,158-
EXANPLE hydroxypr , ), 13- trans-trrenorc acid methyl ester; 55 T t

363 4,15p- dunethyl 6- ethyl 9a,l la,15a- tnhydroxyprosta 4,5,13-trans- wWenty 5o
mlligrais of 9[ efendic adid| n&lth’y estdraardr4-prg -ﬁxy&dlmethyl Ya,lla,
15[ err] - met hyl pr tamlwf 8’“@ §1’a¥5rtrlefrﬁg] %Flda@ﬁhy‘{g‘?hwd ester are dissolved
ina mxture of PPN ow e P ORI et 90 ny. of potassi um
carbonate. The reaction mxture |s rral nt ained at [err]. for 16 hours under

ni t r ogenssat m)sphgret 10 m . of rihen addt}ald and 3 o t h&b

S|
reaction mxt yis Sl TIERIARL %ﬂé‘q b ﬁﬁ@%‘éﬁﬁﬁ £l i vol ume
| t 60\4&&1&? 9% Ak o ths@ mVUa he ¢&ilctidn rﬁ&!u rfn aet ed several

tinmes with et H{C. for {@Bours under nitrogen atmospnere 10 m] ofwater arethen ddded aid 413, 831

28 acet afe. TH théﬁ’ﬁ*ﬁiéf?‘é‘gr“éﬁ@%‘@e&ap@% ]g\/@f‘g E}Fﬁlgn sul ¥t e and
evapor at ed t o “dFyh&SSEhH AP “Padifedy Y ssu’fg‘:& Se"'ereal P11 err],

15[ err]-tri hydroxy- 15[err]- rrethyl prosta-4,5,13-trans-trienoic acid. In a
simlar manner 9a, 15[ err]-di hydroxy-

15[ err]-nmethyl prosta-4,5,13-trans-trienoic



5 acid nethyl ester and
6, 15a-di nmethyl -9[err], 11[err], 15[ err]-tri hydroxyprosta-4,5, 13-trans- 5
trienoic acid nmethyl ester are converted into the corresponding free acids.

EXAMPLE 24. A. A suspension of 4 g. of crude pancreatic |ipase (Sigma
L-3126) in 40 mM. of an 0.1 M sodiumchloride and 0.05 M cal cium chl ori de
solution in water is stirred 10 at [err] for one hour. The mxture is
then centrifuged for one hour at 5000 .10 rev./mn. and at [err] to
[err]. Theygsupernatant is neutral i zepl41\3/ig§1h | N sodi um hydr oxi de sobgition to

pH 7.2 to 772 qh atQS%ﬁ'e gbrﬂﬁﬁédlg ;tljfcts“ g'&l%%@ gdr&ﬂ%‘%nl&(é’%ﬁ[gl ardi n
derivatives of cld}Qrakdd\(&Blyh&8und E Predsuv@ tdlyiel 9:9[1@[’[50;-@( hydroxy-15
[err]-trihydr oxetiyb r@tarl 4.5, Ferrdnyriris n@s'a‘ad4 5- 13- . ltranst tr| enoit acid
n iy [O 1] a
methyl esger arg,dl SEf &é%@%t?&’?#ﬁ)‘ﬁ.ﬁ&%#‘?@*‘% g@gdn‘ﬁ@mg’w 15 dn 30
m. of the |ipaséorQicidhéthyl REEDAE € Ghethi dAdi igs/Ne_reactd on
mxture is nagnetrcally strrredfor 15 mnutes at [err] to[err] adj usting
constantly the pH,at 7.2.to 7. fd ﬁ% ' eac fh- 1 N sodium
v ox| de-sol iy SRR AS L AR R R o sl g
an 0.2 Ni1@0 at 25y (e @ﬁhzlrstegn (ﬂ;ﬁ@iudurﬁﬁi utehcuama ﬂqaég u}g&r@ sead r act gd :
several tines fﬂFV mmtl at 25°C. to '@nta with dtNasadivand di et hyl
ether. The co F g’gl étng?t)f%’r& ,a'rgusa? bﬁwﬁﬁbdﬁﬂési‘su%ug]l fate and
evapor at ed to rynessmu e:mmgaemuoc,f ob Qaﬂﬁ&ﬂndytﬁoxlySStdms&yl potak4]541 3- .
met hyl enés chl ornadferlerm astdmoatiet ?a hiesebl‘c;d bBStgncatzﬁn FEBBE for 20 mfﬁwes col ur.sn is

el ut ed successr“t/f{(ﬁg‘ll\éﬁlt1 gﬁ{g zzdt;@g %Ip“gét%‘%h ﬁ% es
di ethyl etHer, . s&fnhjylthe er ersacﬁkdw@rsod WL ENE J'am acet ate and
et hyl 25 aceﬂwadremdmoh:anmlTh Eb@ctﬂﬁ)rmxtﬂ'ﬂnesthmtdrf@m&;ﬁ{m eshgwnDlAN he | atter
sol vent AP xt ur éy and the product extracted several times from the 20

PETHRAIST S R e S A3 S PRI ol ¢ acid

identical tot I*sedxmloduatmeﬂbteae-nled:dern Brioph@gidthed lon 3a. 8f Aol Thmnner by

fol | ow n% t he pe inelyted ?QSSSWF lrhemrtwi Chéﬂrt@gtdlegpl ether mixpagser compounds
obtafne ' eSS AR B e
correspondi ng hifee tiRQutt d?.dr'xy-lTpmathﬂﬁdosthugnmﬁmaﬂéhonsgmdpf 9- oxo- |1
a, 15a- bi stet raﬁy ab ﬁﬁ%b t’aPE nple1 3. t Lrans. t e|ren0| ¢ aci d met hyl
ester in, o m %rgi%rﬁ o wre comShLd ARt Togm

t enper ature fotoritegp ulgsree at;ldg s va ora yness un

reduced pressure, the residue |s drssolved |n ethyI acetate and t he solvent

is elimnated by 4 } r; §, “%ge 15%‘“%%@ Rurified by
chr onat ogr aphy4@ﬁ3%§:§§er@ i el hﬁ%‘“’é"@;ﬁsfq Bl i"ﬁ i et hyl
et her - et Byl acetiratdet (& Qﬁtﬁcsly!ued Br {$hioupu Ites then evaporated to dryness under

d d ] th
S-owo 111 er ], Skl Ky lareste SRt s TR eI 1 o

ester. on 50 g. of Flonsxl The fractions eluted with diethyl ether-ethyl acetate (80:20)
40 In a siml awletatamaempe s-bﬁftllal’lga—ﬁifhﬁdfb)tyb&stﬁ@ﬁrle-&pmdbm @techyl

| a, 15[ er M - bi st®eT a dro or 15a-mon rahydropyr anyl oxy40
oo of Stk SR Sl SRR LA @%ms
9- oxo- 15a- hyerXchIrQSJ ﬁm@dﬁ‘. Hd“ﬁ@rx&oddctsenm aci g rreth ter 45
4- et hyl - 9- oxo- err 15a- d| h droxyprosta 4,5, 13- trans trienoic

45 acid gethyl ; Ozé"['g% ? 39% f methyl ester,
15[err]- g?hydroxy .@%,ﬁgl hydr roftrgrjlgﬁgfrcnsagfn lcrret hyl ester, 3

4. 6-di net hyl - 960)cd"ry&ipm°rl]z,l1c5§hbydr§>xydlomdr$diyprsestwr4 5,13-trans-trienoic 50
aci d met hyl 655‘2 eth—olx‘c?tler -dihydro sta-4.5,13-trans-trienoic

50 4-propyl - 6- n’ethyﬁ “ hf' PPES: 5h droxyprosta 4,5, 13-trangs
trienoic acid neptdpy lL6 resmﬁm oxEXM/FSIaEhl&Groxﬂiﬁos&a-‘Si)llﬁdnﬂn of 400 ng. of

9- oxo-11[err], 15aUGF¢1§/d?'@)WBWb§E°a 4,5,13-trans- 55 trienoic acid
methyl ester in 3 m. of nmethanol Ekgaafidethed sol ution of 400 ng. of 55 -
hydr oxyl am ne hydr®ahiontiod eof a4vd rﬁg)Oofngoxoqﬁasmldlwmca@@rbai @51 Rerddd- m . of

met hanol Shat er tr(eﬂt)li Cld‘ﬁll?ehyr lin B E‘I?étan@ afided apatution ok tmgan r oomS

Lemperaturc o SIEAIEAL ath M Satr A el o cher

elininated undej 1§ QIQdep aegsﬁttmos € ak ek Bl@ent § thetK@likkled dhdwat er and the

m xture extr act@dcwmhstﬁe The residueeib kn ametmteeandttlmnmnwtractpdmse i's

separat e wasH@d et reatie phase gy, geparated, washeg & OVt ppyratefesadyimut i orf0 dri ed
oru?g 8 th 8r1 over magnesium sulfgte and evaporat Eﬂao dryness under

over nagnesi um PRSP R AN EVAGor &Y T 8" drfy e sy tAder




29 1, 413, 831

29 vacuo, thus obtaining

9- hydroxyinmino-11[err], 15a-di hydroxyprosta-4 5 13-trans- trienoic acid
met hyl ester. In a simlar manner, starting fromthe renai ning respective
9- oxo conpounds obtained in Exanple 25, there are obtained the

correspondi ng oxinmes, i.e., 9- 5

hydroxyl m no- 15a- hydroxyprosta 4,5,13-trans-trienoic acid nethyl ester,
4- 5 net hyI 9- hydr oxyi m no413,83h a, 29

15a-di | nyuru fa-a s, 131 ITien i Vs 136hET

6- net hyl - ‘%ﬁi %ﬁjn,,&g‘é‘" Bﬁggoﬂf%lyd?%’xliﬁrdoggr%xﬁ? %{114{35 Prans- trienoic
acid net h estifk similar manner, startmg from the remaining respective 9- oxo compounds

15 al et 1o A D e S SRR ST Fans 90

tI‘I enoi T aC'g Eg ﬁ:ﬁg dihydroxyprosta-4,5,13-trans-trienoic  acid

10 4-propyl -fet th:ytler 91shya1immydfbmmﬁ&f h-ditydrogypinscir 05 13prapst a- 4, 5, 13-
trans-tri endrienccaald methhlydstenst er . EXAIVPLE 27 To a solution of 250 ny. of

9- hydr oxyi mi 1 gi‘_L I : 5 trans-trienoic

aci d mgg hyl J‘& lé:gn{ocrhc d thle?E%%h@%%g‘{rjds?é{ygtoﬁsh;é?ggér an is added hog. 15
of activat ed4pra mesiyl-gthpdcoxgainahla, S dihydraxspras-49.Bt ure is stirred at room
t enper at ure f orrag* %’Gﬂﬁl%ac’? ﬁ’éthﬁhﬁﬁ’&nese dioxide is filtered off and washed
with acetone and the conbi ned figkAfpeEL 20re evaporated to dryness under
reduced pressurmagsheloﬁeszsdmg bf9- tryachxgmixiovledlsaadlhseircrxa da&ﬁM-an and stirred

wi th arbt her raus prgpnoic acid ethb siening fml ﬁﬂ&ﬁ?g?%iﬁ%ﬁ‘:&ﬁa‘ge%daﬁﬁ% ., repbeating
w@nt and

the operati O?i }: w% fo rs, #‘:nga @)6@%9 fsaiietda
purificati onacefont Aed ftlﬂeSl: eBfil esomteog:ro toOdTyrElssDnn(Er Iredmhaelr e i's obtained

the pure 9- hydsegy Thﬂrm&%%ﬁ% c%‘gie!@h plﬂéﬁ“ésmﬁ‘f‘dﬁ'“!ﬁ netheids- trj en0| c

aci d méPhyl %%E‘f{%uon ] oSt R the f?&i’é@‘f’ iﬁfolﬁ”‘“a

9- hydr oxyi m pg obtained eIl Or)éysﬂﬁﬁﬁdi)@m{-]n | 113y EfoRABS-& xopretai ¢ aci d net hyl
ester, 4,5,13-trans-trienoic acid methyl ester. 25 4- nmet h | -9O- hydr oxy| m no- 11[ er r]
15a- di dr oxX mrrbsst amugs 1. Eharns proc ‘@gﬁwt afzw Histdryyiminer loe-

6- net h i}l SRS K tfﬂ%‘glcoﬁ H{/’B yiflosta-4, 5, 13-trans- tri%noic

aci d net hyI @Seetyl-9-Bfdiroxyimino-11a,15a- dlhydroxyprosta -4, 5 13-trans-

4, 6- di met hyl - 9 lhlrydmc) id meml-é.sg.eﬁ‘,er " 15a- di rQxyprost a-4,5,13-trans-

30 trienoic éqe iy yggxy n&* ste ydroxyprosta-45 1

4- pr opysh- 6- rmtsJaM:f" iHd-NTy, 1$;{dﬂ:ryadoxﬁk&;admwmpsta 4,5, 13- 39
trans-trienoi c @ienac med! thybsteeramas starting materi aI s there are

4- gthyl ydroxyimino-11a,15a-dihydroxyprosta-4,5,13-
respecti vel Y @{j}P s-tnenoxctgg:d mejfhy% eﬁg ats starting materials. there are
9- hydr oxyi m no- L85 een rans-trienoic acl d methyl

35 estap, 4- asayd"ty:lynﬂnds}yﬁm@mosm4r5d-3 trhis-tgietvjcacik methfl5- oxopr ost a- 4, 5,33- t r ans-
trienoic aci ester dr.o no- 11 a- hydroxy- |
5- oxopr ost a- g"{;ﬁ'{gﬁ”ﬁéﬁﬁmh ﬁ;??ﬁro}/y 159?“?¥ %é’lgglﬁ met hyl ester,

40 4, 6-di et byr{eth@kSyﬂﬁ@oyynilﬁabna-hya:b[(prsrdxobkyoda-o)sya -Ibnsoxoprost a- 4,5, 13-
trans t40i enoi ¢ tichaic thyeest t hyl - 9- hydroxy| MOno- 11
a- hydroxy- 1858 m}{régﬁ ‘rg 5:6‘11? ¢ g”f %’“&4 E;Sd met hyl ester. 45

EXAMPLE 28. 4-propyl-6-methyl-9-hydroxyimino- lla-hydroxy 15-oxoprosta-4,5,#85 A. To a stirred
m xture of 3 mzra@trldnewatnétmgﬂlxﬂles;rl azane and 0.6 m. of
trinmet élchlorosilanethere IS a% 4l ution of 200 ng. of

45
9- hydr oXyi mi no- A1frera dtirreB YRtk @eY of n@xgmeeaﬁ@hm.aaihae fahd@0%-hll benoi ¢ aci d
met hyl est er trimmethyfchivrosilofe thebis ddded @ soletignadf @mg tgf%hwdmmierro-b!n- argon

at nospher e aR¥firend Soseniests “yﬁ‘( goig gacid m°
Cemmer are: NG SO Ao L ety wié{?rféﬁgfﬁg g
evapor at ed tevadmyttescsdrwadexndeaddm lasglhpmsndirhedmsebpdjméomsoﬂl ssol ved in

10- m . of tqu}é’ﬁ anghhe tsplgens glin dé!‘ é‘iPeﬁf fveibat i ng the
operat on selal L MR e

9-trimaghyl sil ybomw imelgan ddues p od\ﬁdtlmiﬁishyécsmlzglnﬂx -ahbydrous diethyl 55

oxopr ost a- 4, §th113@ll! ulm&qulin nss?@e ylce-g?‘ytone bath. To The
foregoi ng cr {He} 537 ey %é“é \?.ﬁ’@orf% .‘ﬁf rﬁhﬁﬁé J et hyl 55
et her, and thﬁnd’eeS&Hrﬁlg agd sya}euaﬁ gigon 8t ed Th@r sﬂﬁ:li mma ktyreii€e- acet one

bat h. 0 t heabuvwedrtedattagl dooso itempemture.sangdstisted i @M@el ao $ at 1y $ et hedr
sol ution of iemperatyre, It is then poured into saturated ammonium chloride so utlon the




equi val ents of nethyl lithium (2.7 m. of 0.22 Mnethyl lithiumin diethyl
ether) under stirring and under an argon atnosphere. The resulting stirred

m xture is 60 allowed to attain room tenperature, and stirred 2
additional hours at this 60 tenperature. It is then poured into
saturated amoni um chl ori de sol ution, the 30

1,413,831 30 ethereal phase is

separated, washed with saturated sodi umchl oride sol ution, dried over
magnesi um s%fate and evaporated to drlymgggq under vacuo, thus obtainmg the
crude

t lution, dried
11[ err]-trimet hylc8Ei RS Sopae s g‘zas};@m sa&‘%ﬁéﬁjﬁgﬁ Jﬁ?ﬂuii&l‘iﬁ‘mg’{ﬁe
prosta-4,5, 13- tranﬁictrl efrirhethydsilylOx yirRih 6+Y | a- teisie ahylsil X8 dront15-methyl-
15[ err] - hydr oxv- l)BiS@f“r 3 Brreandy ;yilenﬁc acid methyd pater (M innejof Wydw@cywllﬁrﬁﬂwmt hyI

158-hydroxy- methyl com ounds 5
conpounds) . > ﬂA syo txgn of2£ . of thg crud nmeﬁh s11yloxy1m1no lla-ir etgyl
sol ution of 250 moxyofi- Rxeig emgapxtogthm YramsltHidHoRX¥eid ThiB@ly1 elér in 10
[err]-tri met hyl - nﬂl o 'l@% aqui@s Répt raEtdw mpsatate4f061613011rsr emigr t ri enoi ¢
aci d nethyl esterap Pi" at"‘tS‘FPh?G é‘h gryp

SV t bm
o e ot SR R R Sk
m xture is then evapo9-ayceckytrmndt ésglhjm{}oxy 15/3 memytzb&rstaMeidmmzds uem%csure and
t he residue puri fdP %Ytltnh’istﬁ' | a3 e? h ‘%E@J gihydroxy-15a-methylproggi ng et hyl
acetate-ether (75: Bl aabffontl nébé’f@‘?hi HE. | Ry | BOTST S5
i.e. 9- hydr oxylnmn’yq,ms nSt’rfe oiflhd)y @EtBN ¥ster in 3 ml, of methanol is adde
15[ err]-net hyl p r@@tllapnzlof55@_318t Pfatlhsllll!m(féh@ r,at t'}|3dml 196 myphnahskherreagtion
R e e e e
4,5 13-trang-triq ﬂbﬁce@: daf&tt yhnxaﬁ&ﬁrsnﬂremfpwlam @%,Mis then extracted with  D.20TO a
stirred sol Ution dafhylﬁme 1d thie @gdm CXOREL |m5h@1—w1111 atyrafed b6diumich ddooxy-

15[err]- 15 rnet“l&ijl V&' 'Bag %ﬁ‘e {ﬂ ‘t???”é in3m.
of nethanol is acﬂ eﬁ am§Q1l1 ﬁluafhe e{%gr(%ngq Qa%a g,l fmﬁ fr Oafate in3

m . of nethanol. d‘ﬁhdrox\emtmmlpmsmwé mms srtenasw edd atethlybamrt enp erature fmsr 10
m nutes, and the f,? hgﬂ’g gﬁlteRPff’%dé“g‘? { ‘hHFXPWP‘FPatt‘i‘SB‘ﬁ déﬁﬁr“v‘hshed with
met hanol . To t he "FiEPat QAT BNt 0‘20 dilute acetic acid
and the m xture I48ne$]’iyl 9hﬁﬂox‘ymﬁm<51mmutoeﬁ15 ¢iopﬂo§ta-t4}568l—tre&(vt racted with 20

di et hyl ether an q]é" i methyk est fqgt Psﬁ?ed Wit h ﬁgtur at ed sodi um chl ori de
solution, dP ed V& g ég‘gg’inm{f%&g HOX S A EPEEBT At 84 “F0 dryness under®
reduced pressures, 6H’tﬁetﬁﬁ$lh§l&lﬁxyuﬁm@-ﬂlrd lﬁydﬁdybyompfcﬁﬁatsqgr aphy on Florisil.

The fractions el ut ettansittidnoriasic| th)étemrr 3/ acetate (9:1) afford the pure
9- oxo- 11[err], 154:propyl-6-methyl- 9- hy oxXyimino- 11 ydr xy-15-oxoprosta-

di hydr oxy- fé[ err]-ne hyf"mstrlenolc

rosta ch’g “ﬁh FaRs-trienoic acid met hyl ester®
25 By repeating tire peobedd es fdxaspmdttcesdresmcphlys Exanpl e but using as
starting materi al §5/J glm%rt T,f\’;‘%tllﬂe yor’l‘ypsr&ﬁﬂg?ﬂ bel ow.

(<)

4- et hyl - 9- hydr OX ! meﬂ&c a {Hy &s @XXSa x@rglﬁr?ﬂﬁa 5, 13-trans-
trienoic acid net hyhlhyam;@prosta@s 13-trans-tBenvit 4t hjlyesteOXyi M no-

11[ er r] - hydtOoxy- 615/’5d'@92 P 1‘!4-153‘1113’!1 34513 trans- 30 trietoic

aci d nethyl ester, ZR2HEHECI 51@‘%,}7&? %ﬂiﬁﬁ" Ytlh9)[l estérlﬂfsﬂroxy-

15- oxopr ost a- 4, 54,%35/3 nen@m BACH Q)1 Sa-diBY oxyPriokty- SQstreﬁs and

4- propyl - 6- net hyI - Otrispale ew}'mﬁhxbestelﬁma‘lﬁ, éhrtmy:thy&?iowxld Afsta- 35

4.5 13-tramd-tri gno 1Ey éjﬁ p-tr 01c acid methyl ester, and 45
-0X 07 &-dihydrox t.a 4,513-

35 there are obtain dokyP u@‘f Sd 4%/}@@96' aVdirhdthyl-

4, 15[ err] - di met hyl - ge:gxba1m@lbydﬂ}xyprbs[a-eﬁrQ-#dnshydmccmpplrmah)a 4,5,13-trans-

trienoic acid nethyftéster and 4, 15[ err]-di met hyl - 9- oxo- 11[err] 15[err] -

di hydr oxypregst a- 4, 5giddad d Pbiloc f S5 hlg, oxyimi

6, 15[ err] - dslgmet hy$- @)&pﬂ%ﬁ&gg?ll% éﬁ?tfﬂn ogg aib HHSWJrggny%ngsgta@dl %%?rfgst ransso-

40 trienoic acid® ”élstﬂ‘ECrOf 06‘5 "‘iﬁ!h}’@m@% 5@ a@rtﬂI °1<5[err]

di hydr oxypr ost a- 4;* "Fl yl}ar,gﬁo@h“% gﬂ’oqy roé% yOmES (Yajch 1S separated

4,6, 15[ err]-trimethy - 0XO0- a, 1 5a-di hydroxyprosta-4,5, 13-trans-

trienoi c acisd net hyI ester and 4 6, 15<’§AMHLﬂﬁel9h | - 9- 0x0 41%a 15 elrsr]- 4555

di hydroxypr st &yl S RIS B AT rgﬁ qé?‘%ii Pl Aot

45 4-propyl - 6, 15 mdn BoaX0p Lk lpt dstald TGP RN IOAGIS hdd 4

trans-trienoi c aci dLllk’B&lk%ﬂ‘eemﬁﬁmgiMpdur@S olpyxhed“gsﬁS{lerord]xetdmrmamyé 28

9- ox0- 11[ er§9] , 15pBroopregictyte Hieysrrewending free1asids ans-tri enoi ¢ aci d et hy$0
ester. 50 Simlarly, by repeating the procedure of parts B and D,
usi ng 9- hydroxyi m no- 50 15-oxoprosta-4,5,13-trans-trienoic acid nethyl

ester as starting material there is



obt ai ned a m xture of
9 oxo- 15a- hydroxy 15[err] nethylprosta 4,5, 13 trans trrenorc aci d nethyl

chr orrat ogr aphy on Flori si I 55

EXAMPLE 29. 55 In accordance with
the nmet hod described in Exanple 24, 9-oxo-11[err], 15[err]-

di hydroxy- 15[ err]-met hyl prost-a-4,5,13-trans-trienoic acid nethyl ester is
convertgd into 9-oxo- 1,413,831 31

11[ er r] 7 I5[€FFT-di hydr oxy- 15[er%Agﬁ0§y§prosta 475, 13-trans-trienoi c acid.
Li kewi se, the tremmidhitidg SFOMp 1R @Sk aﬁydtéx@@t)stma@dsl%& in Exanple 28

60 ar e tnopigaridéds mh pfmtthﬂem;@hhoe dpioardliet gn éth@enl aﬁutabs of diazo-
60 1 methane unt(lil the color of the reagent persilsts in the mixture. The ixture

ained at r tem eragur 1 hour and is then evaborateﬂ ryness 5
31 EXAVPLE gdn nﬁ@dtﬁecﬁg FeOMRT ob ia&m Qj 1ta,15a- dlhydroxyprosta 4,5,13-

9- oxo- 113, 15amdnmod:rmayqaétbﬁteae4 5,13-trans- trienoic acid in 5 m. of

met hyl ene ¢ Iorﬂl mrﬂsrra e 9, 1cet5hérl FOXSRIPQEQ-?@MGHS ieggig-acidet hane unti |

the cojgr ogﬁr ozparm LeRity T Sob-aREon Mt e 5

|s mar nt ai na ratyproa@ms maertatwroe o, Yo r0idinal ypfastthem gwaporated to
trienoic agjd, fisfeidime éd)ad tetbmwe rostrd g, lérmvattmm acid,

9 oxo 11[er€]m %@ﬁt f}r1 g %)YI}’ mﬁt‘% xz;” Ctﬁ%ﬂ? Pvggi&j met hyl ester.

In a sjsm | aknt Qerresp Qstbis | ﬁ 3? oxypro 32T ans- triggnoic

aci d, 4-nethyl LQG‘&XEO-thelf‘l sércst $rs oftha-fdtezmkrmdﬂareorsb@cdd Bsirp3didzoans- tr| enoi c

aci d, 4-et h)?%d'? iBign °f1‘baz°m°t"arﬂ[ err], |

5a- di hydr oxyprost a-4, 5, 13- transEk;@m(pig acid, 4-methyl-9a, 11lf[err], |

Sa-tri- 10 hyds axyqtmmat(ff mDSngls’oftqmsl—ltznsaedth)ydmoxymstdg,sIB&ans

15[ er r32 di h%’? g eﬁﬁﬁ mkrofsmsttsartot HédedtZrﬁrelnef;tO tiog o SQ§ uret hy|209a,

diferr] 15 G S 4 i b

6- met h y 9 mmksa;ldn arck prdsﬁesmtr k- dslewi@rosta , 9, 13- trans trienoic acid

and 4- yl - By employmgl 1 molar equwalents of potassium hydrox1de (m the form of a

6- met h gzh 5Bl rtpﬁ%,mgggrtrtmwﬁmﬁ S batl difnda 1 *€hoi ¢ Hcid are

convert ed 1 Similarly) ke § gﬂﬁamc zQQﬁ'rg Isg dIRh b':lhereﬁbﬁitﬁenmc acid
15 Li kew sedenivla'eveebuyinedamtma&pbf 51608, %, 04,86017NY @l Wsarapsdpeedduced usi ng

di azo- ethane in lieu of di azog%%g%gﬁf XAMPLE 31. To a solution of 100 ny.
Sattr

of. 9-oyp- 11[ er i} , IagiddiRYS R Y yér@x FRASS, BOrans- tremt.rl enojpc acid in
10 M. of rretthlanm mll & neetidael iadd ed’ldmtxﬁlfre er3(&111 csm:lehli'atﬂf’a ndodi um 20

hydr oxi de, &pdforideesoption gndeS i °fsltl HTht repuifd Hit"t? 5'1“%}? 1 hour. is
then evapor Fﬁg 9{°gg %ﬁ%ﬁ}?géﬁnyg fany ré,:j ¢ e sodium salt
of 9- oxp- eBY Jemp b1 nye) st yRendined orl 3ip idbﬁlﬁhﬁm&ﬁlh ®not 6f aci s By
enpl oyi ng 1amrnomomawdte GT mtaheem@ mbcepﬁahqa@snew iggialtxdfdesl (d.19at he form of a

[
25 0. ItrllMdn@ Q%{ﬁf&j‘%aﬁ;n@:ﬁ 5&%‘ :8 gfmmq‘iy 150)816. nﬁnet di above
procedur e t R d9fadie! 4l of theléth oic acid derivatives of the previous
9- ox0-40l[ er Eks - chin hbed propar e:gt. ahe4a15;n13altsr aindotorileni-dihgroxy- i s oot ai ned.
Simlarly, t’f?étas“édﬁﬁ'fﬁ’satrﬁ'ﬁn%t%sr umsalts of the other prostatrienoic acid

derivatives 452% Gfbdntzfisdf&ﬁim&;@ﬁroéa 4@;13%ans9nen19{3c 16. 17, 24 and 29, are
produced. EXA o a soI ution of 100 ng. of

9a, 11[;;rr] Yd PPP?tiiI“r d?a 13ctra?ms trienoic 30 acid in
10 ni . rspolc ag ig.concentrated arfifoni um

hydr oxi de SGJnthtHyﬂm-oﬁd’J o y hama -tneTchEact’lﬁSm ting mixture is stirred
for two hou#s- datleth)cb@rwt ehpléaetthxdrexwmtat"rﬁeﬁ teapatsisneit ed to dryness, to yield
the a niu

15a-tri ydr?x"?}%1 gégé‘g,}aé ‘.’L%ga trrﬁl%tdmxtyﬁo(satﬁgiscnérg7sd 35 By 5(erpl oyi ng
di met hyl ani fe. 15cddlexdwdyam meth!iproetaf %ﬂ'&'m’lﬂ@lq geidp] ace of 35
amoni um hy&r"é?( ISprdihyfrexygipdpest &5 venetiePeE pondi ng sal ts of

9f err] ssl1[ eflierh @Ua]-dnﬁy'ahﬂ}’ﬁf)s@awpﬁ@ﬁ&n@-ﬁ’m&c%&dt rans-trienoic acid are
obtained. In a simlar nmanner, the ammonium di methylan ne diethylam ne and

di propyl ami ne sal ts of oth wﬁ;?go vat j ves of the

0 ool e Sehiaetly Lieagt el : ar*%;ya:;icx bR

9- oxo- iltol[er] ﬁ%%gﬁaﬁguqydroaxyou!{gg reacltégg mixé( ;age,degzt;drtynl?;rs tr| enoi ¢
aci d, #Qet rosuse urg a F ) c ans-6i enoi c
acid, 9a, 15["3' 'rffma?fﬁeﬁ'a%%fﬂbe&?%ad& %a"f %SP'&H? f?‘feél%drf %tq‘fﬁ ' 45

4- rrethyl 9a, 11[err], 15[ err]-tri hydroxyprosta-4,5, 13-trans- trrenoic aci d,
45 4-propyl -9a, 11 err] , 15a-tri hydroxyprosta-4,5, 13-trans-trienoic acid,



6- met hyl 9-oxo- 15a- hydroxyprosta-4,5,13-trans-trienoic acid,
4, 6-di nmet hyl -9-oxo- | a, 15[ err]-di hydroxyprosta-4,5,13-trans-trienoic acid,

50 _ 4-nethyl-6-ethyl-9a 11 a,  15a-trihydroxyprosta-4-5-13-trans-——— —

50 trienoic acid, 9a, 15[err]-di hydroxy-
15[ err]-met hyl prosta-4,5,13-trans-trienoi c acid,
9-oxo-11[err], 15 err]-di hydroxy-15[err]-net hyl prosta-4,5, 13-trans-trienoic

acid and 55 6- met hyl - 9a, 15a-di hydroxyprosta-4,5,13-trans-trienoic

aci d. 55 EXAI\(EMESQB A m xture of 100 ngy. adR

9a, 11[ err] 'IS‘["E‘r'rj—rT—W'r—o—— 5 13-Tran 1335 H.08E hyl
ester, 0.2l of iR} Thoikich Repoat A SIS Y+ oom
tenperature for 1 Qlﬂthc p’rﬁﬁﬁthuomlmptbpjdim icgproia @nd eswbapgnﬁbledlomg dryness
60 un_der r ecanbetidey 1"5{’?" reéaéspreetcef;heqfa%ngsa? ing liisategdhy |
acetate. Fifty ‘heme ay n ﬁ?hé' O P B R E LAY Gbalea agded ahd
the sol Ut' on is fEx’dIngl’eE IIQUIQ 7@&130'&1&, convert&?mto the correspondmg diesters or

1,413, 831 triesters. 32 di atomaceous earth. The

filtrate i s evapor at‘?ﬁfeﬁﬁ“ﬂﬁvﬁ/ﬁ%@“&‘?’?&g‘r‘s PLRTESE pressure to yield

olerr], 11] efy 1, 150501126 S BXbRxAstbsta-45, D3-fdntrieabis atitj enoi ¢ acid nethyl 10
ester. By the San‘Do@FlOﬁ,eSﬁdlmtow{SDStﬁg4 bt baanotrienoic @eig muithy! and

C e b e b Ebiiptafis LSl MLl adeQh there are produced

the correspondi ng’ 1L e& r of .
9a, 11a, 15a-{yi hydq@bsy@lﬁaa&banpfhsﬁ-4jsa3tnrammmq amxbl c acid. 5 It a
simlar manner, ah’elm isceonrdmpimiorags: 6}5@%’” if‘e@l'ggc’ﬂbt ai ned in Exanpl es

6, 8, 9, 14, 16, gt?r%{’rloém’(‘:yon\”/te’ﬂm%a'l Nt 0 f e correspondi ng diesters or
triesters. Repr eS‘E{ltlaIlb'd/ Gricaproposprdpylirbits4,6,03-ansedknaic axcid,l O

9- oxo- 11[ erzg , 15a%- dxoatietlénﬂ;ﬂp‘rwvémﬂﬁ'lplf&mt‘?%Hs‘f‘t"f I'epdif ¢ aci d, 20

10 9- oxo- 11[err]901§ g}ﬂl ggegf;% Qosth s, 3374t @R55iL T 1 enoi ¢ aci d net hyl
ester, 9-oxo- 11[err°d|c,d @lektbr, di pr [SI onoxy-4,5,13-trans-trienoic acid

et hyl ester, 15 6methylgg[@qorl]lq:,lmlmem}&yndosm‘bi kaFtIsvelM 5,13-trans-trienoic
aci d, 25 4-methyl 6-ethyl-9- oxo-l 1 -d1prop1<;ln§xy%"f:‘osta-AtI 5, Btrans- >
15a-triacet oxy-4- rretthﬁ y ":f'f§ trans-trienoic acid, 9[err], 11f[err],
15a-tri propi onoxy4, el-dmtehy Ugtléa-thasetQ@ptOFtaﬁé,lﬁﬂnamop@“ac| d, 9a, 11 [err], |

e L1 caPr oy & PLOBRERL Aot B I GRS AERO oA O, 20 oy

20 acid nethyl ester, 9-oxo- 11[err]

15a- di acet oxy- 4- et hyWHA(rswam,AHer—t—r ans-trienoic acid net h%{ﬁ)r ester, :
6- et hyl - 9- oxo- 11ma}{1 £1®wm»@csek@x§/ﬁﬁﬁseoamw myjxtpres FePERsELed hydhrofollowng .
aci d, fo

25 4-met hyl - 6-et hyl -9-oxo- 11 a, d5[err]-di propi onoxyprosta-4,5, 13-trans-
trienoic acid, TS =C me o~ COR*

4,6-dinethyl-9[err],11[err], 15a- £%et ox pfosta 4 5,13-trans-trienoic
acid, and 30 4- pr opyl - 6- net: r}yl 9 By r
11a, 15a-tri caproxyprosta-4,5, 13- traﬁé- 30

trienoic acid. WHAT VE CLAIM | S: - ASS &l\nd\sﬁoe’éfed fromracenc

m xtures represented by the foll O\A@\’L@J\um\as\,a 35

35 [err] wherein each of R and R rppresepts kydrogen, nmethyl, ethyl or3s
propyl; [erB} represents hydro n, hydroxwm%skt*erified or etherified

hydroxy ¢=c
| 5 )
rt " * "93 coops
~
,?5/C c= c/\/
/:'?1 Ho ) )

wherein
each of R and R® represents hydrogen, methyl, ethyl or propyl;
R represents hydrogen, hydroxy, or esterified or etherified hydroxy;
each of R? and R?® represents hydroxy, or esterified or etherified hydroxy;
40 R® represents methyl, ethyl or é)ropyl
R* represents hydrogen, a C,, alkyl group or the pharmaceutically
acceptable, non-toxic salts of compounds in which R* is hydrogen and the wavy



each of [err] and [err] represents hydroxy, or esterified or etherified
hydr oxy; 40 R6 represents nethyl, ethyl or propyl,

40 R4 represents hydrogen, a [err] al kyl group or the pharmaceutically
acceptable non-toxic salts of conpounds in which [err] is hydrogen and the
wavy " 1,413,831

32 d|atonace3ﬁs_eaLLh*_lhe_LLLLLaLe_Ls_éﬁébgﬂaLed,In dryness under redifced

pressure to vyiel ddi[ae:m}eoaceaﬂthn‘émdmtrateN@aporayd tohi%ynsarmdq)rrarueaispréssure u5| ng

propi oni c, caproi € ﬁgm Aig tythpd3 S-HFMYERTOeas etb\éteéfrl fy.
T e L SR i

ester of 9[err], 1ﬂ}{eeﬁdru}yl iﬁérecrfm}x lll&llfhydmﬁd(‘y@bﬂﬁﬁaa 541,35raiL&n ﬁc&ﬂ&ndl’l enoic 5

aci d. 2 s nnepnether, ProptAlsiengis gsidaderivativei obtained| in
derivatives obt ai?} ‘ﬁ é:? @‘%smﬁgzaf@w%m 6‘°“f7°°§ﬁst§° gzﬂ“?"é“’&‘d’ﬁverted

into the cor respon ng;reheﬁsﬁ@r@n@fmddg k1S toblamed BRPr esent ati ve conpounds t hus
obt ai ned are;

9-oxo-11[er ¥, 15[ “G’rl?i‘, gg 13gragsitrie i.enpi ¢ acid, 10
10 9- oxo- 11[err]§ sgr? |aggc{e Ep)%ﬁrbéta-gB % %r%%‘s |enoi c acid met hyl
ester, 9-oxo- 11[@-|oxq ]1ama-ddxm@pxxaﬂ&xkynm&;e;bﬂwtamanshyt!r| enoi ¢ aci d et hyl _
ester, 15 °L 15[ err LOXYPI OS 4,5,13-trans-trienoic acid,
15 94, ls15a gat‘%'aceghypm; _Q %F A’;gafﬁ AfeAdS il | enoi c acid, 9a9 11
a, 15[err] tripr opsaammx a4nm'bﬂ5iyﬁq3y-€$&ﬂal-pdqsﬁl,41531-3t—tmaf}ﬁnehd§1b enoi ¢ acid, 9a,
11[err], 15a-trica a ost sl nans- t.rienoic acid, 20
£3%0- 11[er 155% ﬁ&ffﬁ gﬁé;a 54“5,,(,%2?1@,?0%3%%’ trienoic 20
20+gci d net esteracuﬂmeohsal-es [err
15a- di acet oxy 4- e?-lqyt?éig'd metgxyafeel yierasa-#.5i Erratsdriensicd net hyl ester,
6 methyl - 9- 0x0- 134 éaﬂh S AR T UB, b BnsdBeddans- tT1 enoi ¢ 25

) acid 25
25 4- et hyl - 6 et hy-lmeglybéedhylu?ioxa-llcsaictﬂlmogxpnmmslpﬂés3-eran¢- 5, 13-trans-
trienol ¢ acid, dtnem})lxcl gml’l -trigcetox rost -4,5,13-trans-triengic
4, 6-di met hyl - 9[ er 1'f" atera T & P O P B T BS54 5, 13- trans-tri enoi ¢
acid, and 3fp 4-pmppl|=éerp9thyl@am hSal-tri@gpeoxyprosta-4,5,13-trans- 30
11[err] 15[err]-tri casPB% ¥9t-ost a- 4, 5, 13-t r ans- 30
trienoic acid. WHAT ME}/ EV\% 'jﬁ Sl__ A conpound sel ected fromracemc
m xtures represented %ﬁ% &P %%@meﬁéc'mé ﬁﬁ(turgsﬁEﬁrlaseg’éd%th@@&llawﬁ\g R and
R represents hydfwgeas: nethyl, ethyl or propyl; R represents hydrogen,
hydr oxy, or esterified or etherlfled hydr oxy; each of [err] and [err]
represents hydroxy, or esterifi edy or etherified hxgroxy, 40

N~ C

[err] represents nethyl, ethyl kapylr, =<,

40 R4 represents hydrogen a[ernr or the pharmaceutically
acceptabl e, non-toxic salts of cov?pq,undsﬂl n wi#i ch [err] is hydrogen and the
wavy 33 1, 4;;0,‘331

33 lines [err] indicate the a or | ]R%Gﬁfl@l} Ion or m xtures thereof;
provided that if [err] is not hydroyge TS sane as [err] and [err].

2..:A raceni g conpound accordingeto € aim ﬁlz wiBrein [err] and [err] are 3
h ) "
ydroxy and [err]and [err] are g@ggg e~ TR

©®

ol o o3
L - coor4
oS Cmem e
}\,1 Ho RE (6>

wherein
each of R and R’ represents hydrogen, methyl, ethyl or propyl;
R! represents hydrogen, hydroxy, or esterified or etherified hydroxy;
each of R? and R® represents hydroxy, or esterified or etherified hydroxy;
40 R® represents methyl, ethyl or £ropyl
R* represents hydrogen, a C,, alkyl group or the pharmaceutically
acceptable, non-toxic salts of compounds in which R* is hydrogen and the wavy

) 0



5 3. A racem c conpound according to Claiml wherein [err] and
[err] are 5 hydrogen and [err] and [err] are hydroxy. 4. A racemc
conpound according to Caiml wherein Ris nethyl, ethyl or propyl, [err]
are hydroxy and [err] and [err] are hydrogen. 5. A racem c conpound
according to Claiml wherein Ris nethyl, ethyl or 10 propyl, [err]
and [err] are hydroxy and [err] are hydrogen 10 6. A
racem ¢ conpound according to Claiml wherein [ERR] is nethyl, ethyl or
propyl, 33err] are hydroxy and R andi¥¥tare hydrogen. 7. A racem3 conpound
accord| Ng 1 Ojirek B) MUikar¥iHR1aL4r"s doffigulatiod of@ﬁxhﬁ‘ésdh@&&?}’ﬂroﬂ&edﬁﬁ@M' [err] and
[err] are hytslrnom,ydmgdm tésr!fh]: saneeas nddRén. 8. racem c conpound
according to g i ‘g' ‘FP"@PEFQ@'HW E(:","I*’Pl]ema'i‘eRz and RfLSfemat hyl, ethyl
or propyl, [FI$%4R &ﬁ li’acfaﬁn MYHERA90 R R i RAERM C Cprrpound
accordi ng tOh @bmﬂd ﬁfdell’l’hrea R and [err]| are nethy et hyl

propyl, [err] oafh g{gq ccagnr@um@hcmdgngmﬂlarrelm]reramdl [sarethyl, athal chrydrogen 10.
Racen ¢ 9- ox®* ﬂ%rja mgﬁwg)ﬂg&gf g fs%fl%h H@n&_l c acid, and
20 10 t he 5\@551&101@ £nd 10 IR* AL R 4" *hérCof .

20" 11. Racemc @Aomosnﬁ mm}mcn&aerdmbytd@b whrsela jsoneli), tethghg-t r i en0| c acid

]

met hyl est erprog# A ra emélgﬁ[::ogmp n}acco m xﬂcl’?n W§‘.}hgsl %%e[rglmethsygl ghgl Lrans-trienoic

aci d, and t hgopANR? dnaXioCar Thereof . 25
13. Racem c 8. A racemic compound accordm to Claim 1 wherem each of R and R® are 15

4- et hyl - 9- o%@ihgll fté}‘l - PID ’e Rch @B‘Ehl Dsqﬂa § trienoic 25
acid and themﬂgﬂn tﬁ%ﬁ %ﬁé ?;2% xﬁ‘é ingidh o %@3 rf’i’ér eof . 14.
Raceni ¢ -4- met hyjo: Raeemic 8 SQ3h9 érd 1h3rahd. @i8Soid bei Ngdc aci d, and
t he noﬂOtom the anam:mbem aa@@@ kaﬂtsethgatbfts t hereof . 15. Racemi ¢

6- met hyl - lif%:F?‘]c e} "f] “cﬁ’*ﬁ@ IS bt ras-giende pridmetylr i enoi ¢ 30
acid and the non— mxmm&basmwygeaéhymf;-s'@@&a;bicqmaadnaammb@r eof .

30 16. Racemoslt:ﬁphrmtl tht*cgﬂmcoepm rosta-4,5,13-trans-tri en0| c acid,
and t h&> non- t03<'i Pé-"‘f’ﬁéﬁwlc 17. Raceni ¢

4, 6- di et hyl -9- nd’th irilé g%rma 'l &%yﬁf@m tr ns%rlgrélct Laws- trienoic

acid, and thtmdnaﬂﬂcbxmome pua camealytace@kdb ﬁng:ﬁs l'e salts thereof. 35

18. Raggnic 4l E@ tt)le oxo-1 Gl %@hxﬁxz}‘p g §lé,543 Bany3rignogns- t | enoi ¢
acid, “35 antf Qék@thyntﬁﬁ%‘ff? LAt 4 %‘ﬁ&aﬁén%,csaé,&s thdf eof . 10.
Racem ¢ 9a, 14, t&éaoﬂfom yshaedpitisltyaac gm&softrl enol c acid, and the

non-t oxi c, harlﬁaceg ademig] | f%met Ilémxelkalhsilhyﬂ@wmésta-ﬁﬁﬁ -RE#c-em C

oa, 1 g, 155245 RGATE ERBNRAE erimmee cessere bl it i 00

and the non-toxic, E]harmaceutlcally acceptable salts thereof.

40 21 Racem c lgaRa&aHajSP dﬂ]@cx- drstmro&;a& S13-tkanatmigndic atemamtt}am d, and the
non- toxic, ’ﬂﬂi‘ dyy th cem c

4- et hyd - 93, eslel ce 'c osfgpr)}gzthéprﬂm%?ﬂfi' agréenf"rc |aeCI ﬁﬁm d and the
non-t oxi c, pharmgwmnm 1I5y-danydxe adstaet sslalntaas-ﬁnlam’eﬂ:ﬁd axﬂdSthe non- 23.
Raceni ¢ 4- metoxiyy pigrmagcegticglly ic%fmt rost -4,5,13-trans-trienoic
acid, and 454t gnéﬁ % 11{%5‘ g,%ﬁf’%??éméca?f s thereof. 24.
Racemi a5 6- nmet hyzla Raceth ilc4améh a%,ns ¥ mymﬂsua-m;r&slaeﬁorc&aﬂ dodi enokt aci d,

and t he non-thexpeto halravma;ce Mcypt tablsteef ts t hereof . 25. Racenic
6- met hyl - 9a, ?1],5 g&ﬁ ><;§‘P R 5 afb"f‘%gg X E Te1E e a2 dnd 50 t he
non-t oxi c, [ ISER fdhni cEn tiyl 36,0 Sdi yprabth-8,5]1 pERafienoic acid, and

50 26. SCRaCemh ngn-gxxigj nlgqnhayqeut%ll q_caeplable salts thereof

50
S[err]-tri hygr rﬁ‘;‘ S g ﬂa§¥ ; n‘%g[“rtf‘ A AER-fS dhdenstidenatsn- t oxi c,
phar maceut i cal 3 d ab Xypr i:\}@&ﬂms $rienoic acid

4, 6- di net hyl arﬁ[tedf m}q-tbﬁa,—;ﬂiahqecdemcgiprams&pmblb s’él,tsltﬁerbﬁfans trienoic acid and the

non-toXic, phar éé"lfﬂ“t?él"!“ find (€ wherein 3%8. A

rdcem c corrplqgini n%’&’g@?ﬁ%q ngfﬂ%cim‘fﬁ"%?‘g?tfﬂﬂl?g t@grﬁﬁo"("[ﬁt @er ei n 55

t he hydroxydgrcugpx\aatceﬁc mbaunt Bedofding]to CliMh it Ghihakat @) asd @) WAereial Kyl group at

sai d positi e jhydrogy - prern t@oﬁﬁug@rl&tqn&prat@g anf, the elénti grouportpreidnd agcor di ng

to Clarm | RPHGH g Or gfgg;fp PRI ALK, | U i RidihicC | ST S T
nka¢butig

[err]-confi gitidlahdihe 306 tdx @hIDURcaptabiecsa eof. position is in
a-configurati ordl. Racemic 9-oxo-15a-hydroxy-158-methylprosta-4,5,13-trans-trienoic acid, 60 30.

Raceni ¢ 9- oxdthe [“?é‘r‘t"]“c'lphS[“@F?‘f‘“&”ylfﬁﬁerP&M? salts thereof.
15[ err]-methyl prosta-4,5,13-trans-trienoic acid, and the non-toxic
pharmaceutical ly accept able salts thereof. 31. Racem c 9-oxo- 15a-hydroxy-

15[ err] - methyl prosta-4,5,13-trans-trienoic a‘”ﬂmlfﬂlﬂ"ﬂlﬂll””lll



and the non-toxic, pharmaceutically acceptable salts thereof. [err] 34
1,413,831 34 32. Racemic 9a, 11
[err], 1 5[err]-trihydroxy- 1 5-methylprosta-4,5, 1 3-trans-trienoic acid
and the non-toxic, pharnmaceutically acceptable salts thereof. 33. Racemc
9lerr], 1 5a-di hydroxy- 1 5[err]-methylprosta-4,5, 1 3-trans-trienoic acid
and the non-toxic, pharmaceutically acceptable salts thereof. 5

34. A process for producing a racenic cor‘rgound of claiml of forrmula A or
5 fornul a B, 34ni ch conprises the Qtpnq 4 treating a conpound of 34 he
formul a: wherein R'33 sR la,ﬂS:iterhychbmdmmynhalpmﬂawSax-yrpnsvméximcan excess
of the 10 dF‘f‘ﬁ‘;“Fﬁ‘!{’i‘m%ﬁF ’“ uticallyraqee 4blq Wlt efeart organi c _sol vent
to obtain a trihygdr @yl ok ;ﬁgﬁ{@ &6@4‘5 i rYSIRIPS: *FPer r]
wherein R' iss as ded. Agdobabeirody m§6lﬁat:€di1iclcﬂgp¢$ eoaaﬁtnyi andreuongound  of
step a) |nto a tqu?siﬁé’r Whish comprises the siepsell ect i vel y oxidizing the hydroxyl

group at C-6 treating 4 compound of the formula: "5 4) {reating the di hydroxy oxo
acetylenic corrpound of step c) with a alobyl lithiumor an al kyl nagnesium
halide in which the alkyl group is méfRyl>, ethyl or propyl in an inert

organi c solvent to produce a conmpouptof the forrmula: [err] 20 wherein
[err] is as defined above and [err] . hyl or propyl; '

20 e) converting the 6-al kyl acetyl el C cgf;;;;pound of step d) into a

triester; f) treagin vtLiest f ‘kw; h th|u di al kyl
copper reaggnt 'dﬂxtM&hih ffl'bg @Fi&.)/'gol x%ﬁlggdst };é)i%r slgl ﬁtwt’%tfésﬂaéxe hﬁir ‘het hylb
ethyl or propyl, aungeric asmponed bf tht fwsplacre, in an ether sol vent, u5| ng
about 4 nol ar equivalents of lithi W di al kyl 25 copper at [err] to
[err] or about 1 nolar equival ent df |\§_I{_hl um_di al kyl copper 25 at about
[err] to produce a conpound of thW”%erei n[err] is as

defi ned above, and R and R are as dp inedinclaiml, Ac is an acyl group
of I to 4 carbon atons; 30 )’?hydroﬂrﬁl ng the conpound of step 1)

under al kal i ne cQRgleini IPNS;as defined above: 30 h) oxidizing the nono- or
di hydr oxyl at ed cbnpnmrdnpbkamﬂehw nonaioem gf)step| 3) imydnoéseziarg t he protected

hydr oxyl grldups cletiyelnegidiz esteri f55| ng
or etherifying tla ?r atwteﬁeéc’ngzldrox oxoacewi;@nh(lfﬁc;og u::%&f%;g cth&%i\ anéﬁcyl }Ith E’n c acid
group into an al léy|meﬂsdrﬁmc(}blv6ntpblal‘ddaaea,ltdm}ﬁb wofahc&thﬂhl e sa t 35 '

t her eof .
35 35. A process in accordance wi t h{ CI ifi 34 in which in step a) are used

from5 to 15 nol ar equival ents of Ci"tﬁ'h’\u—rﬁ\smt of pent-4-yn-1-ol in
di ethyl ether solution, conducting r eac nder substantially

anhydr ous conditions and under i ner&? at rmefphere at about room tenperature.
[err] 330 wherein RY is as defined ab v d R¥ is i; etéy]}%rg@

35 36. A processSe) fondditict ©aBGkyMickidlehic 2bmp \é%'lﬁtéﬁtlﬁm irle@agent used ln

step b) is acetyDtchtlutxrand@ter@f?stepAb e)cwaﬂ@ litljura digtkyldaprereagenh inGltadhm 34

sereln e o s ML
step e) 5 is ef gteﬂatoetcb%lsltmgrddmdwtonipomkﬂ gfrthafodmaiaetyl chl or}| de as >

reagents. 39. A process in accordance with C aim 34 wherein the reagent
used in step f) is lithiumdinet hyl#%opper. 40. A process in accordance
with Caim39 wherein there are u ”Dz-ur-ﬂﬁlhf\l@c equi val ents of
| ithiumdimethyl copper in diethyl : On, conducting the 10

Vel D7THP

wherein RY is as defined above, and R and R? are as defined in claim 1,
Ac is an acyl group of 1 to 4 carbon atoms;

30 g) hydrolyzing the compound of step 1) under alkaline conditions; 30
h) oxidizing the mono- or dihydroxylated compound obtained in step g);
i) hydrolyzing the protected hydroxyl! groups which remain in the molecule and
j) optionally esterifying or etherifying the hydroxyl groups and/or converting the
carboxylic acid group into an alkyl ester or a pharmaceutically acceptable salt

35 thereof. 35

35. A process in accordance with Claim 34 in which in step a) are used from §

to 15 molar equivalents of the dilithium sait of pent-4-yn-1-ol in diethy] ether
solution, conducting the reaction under substantially anhydrous conditions and

under inert atmosphere, at about room temperature.
x € L M 5 *



reaction at a tenperature between [err] to [err] for a period of time of 3
to 7 hours and under an inert atnosphere, obtaining as internediate a
conmpound of the formula: 15 where-—R——tf-er+—and—Aec—are—as—deH-ned
above. 15 41. A process in accordance with
Claim 39 wherein there is used one nolar equival ent of |ithium dinethyl
copper in diethyl ether solution, conducting the reaction at about [err]
for a period of time of 3 to 7 hours and under an inert atnosphere,
obtainiyg as internediate a conpouars,3f the fornul a: [err] 20 35

20 wheréin [er : py OCess in
accordance w;cgyﬁgffrﬁ{s[’h g%fgft?ﬁg gﬁ%ﬂgﬁﬁﬂa e?%/??ltus 0 StA’[’ep g) is

ef f ect ed usi ng3an pxeedsagdrdansh it hmnpowmgnmosammmu@ ¢)is nmet hanol at

room tgnper & Vil % et SR o, 9L L AR L DK LM, B S5 ¢ (O

d ¢ Frected using methyl lithium and acetyl chlonde as reagents.
25 43. A pr oceSSsAmo«assamawdaﬂmeMth kil uJaeeragdnnus‘ehlex step$) ¢ hydrol ysis

of step Q) Fss'“?({’ ess 3 lg ﬂgﬁf FIul valtent of drlous pot assi um
Chr hongt 2 1 ook A S fea?iém AR oy Vel y The
primary acy kdaxtjongit @tinpaia B8°C. to S04 for pRFIGL & SimeloN3 @CCOr dance Wit h
Ctaim 34 \/\hg}eléff an 'I'T@elr@a!gémtmmdref chtaining as iB@rrediatkas rompoofid st ep h) is an 8
N sol ution et c acid in acetone solution in the presence of sulfuric
actid, using stoichionetric aWpunts of this reagent, conducting the reaction
at about [err] for about 2 hguys&45<"A~proe¢ess in accordance with O ai m 34
wherein in step i) the tetra - pyranyl oxy groups are hydrol yzed
usi ng aqueous sol utions of aoe*t’l c a’o‘rf’d oxalic 35 acid or tartaric acid.

46. A procegfe kil ACROLARRE dengd%EU 45 wherein the hydrolyzing, agent is
650 VIV aUSOUS AGRien et Araiit wah QLA elel 156 AEUIGI B8 AuACeME conpound
of daiml eofuivalsnief] lahi@n difethyl coppler ohdietbyip lhcs&slattolnecnmﬂmqmsg dife:

40 a) conve ggn‘tﬁ f8r HPerios ff"@ferﬁfl3d° é’rsé‘Pﬁ“E%FéH“dﬁe“R and [err] is
as defined F‘ﬂﬁfo aalf%m 174 3“3 rme ‘aeacmf‘%"rufl |s *EFEgen or

t et rahydropyran-2-yl oxy, intd¥an al kyl ester; 45 b) hydrol yzi ng
t he tetrahydropyranyl oxy gro*if/\c/'pi%?iaf‘rg the 9-oxo group as the
oxi me®err] 36 1,413,831 20

36 d) selectively oxidizing t logl hyd??yxyl group at C 15, e) protecting the

hydr oxyl gr olp at,,, Rg. en pres t as the trinmethylsilyl ether; f)
treating th¥ QS};; giﬁif‘ﬂ't ;,hgg}lq{e BEE RS Eogis 4N al kyl " 1i t hi um
or an 5 ste ksy fé&@dﬂ&ﬁd g inlyﬂ" ahssmheamb kayd inQiettiapoli s et hyl

ethyl or pr uipwm tenperatige pr bﬁdmc@ wmlycmbmbsvmxﬂgwgps present at C —1

15[ er rZP' hydf X%—iﬁ;lrgcegs]x ﬂ@ﬁé&dang’e w:'th falm\/??g}lﬁgjlf I?l}éq;agtx erl sid

trinethyl silyd 9X%Ver@Eodinsi enf otaSRA mhe 15a- hydroxy-
15[ err] - al kypkthamodi sdl&ﬁoerat]abbnydrﬁxye hicﬁ@lmers]emaivklylth«t smwcylfm i)

hydr ol yzi ng8® COrf. ondi,n und

10 Wy ovg o e R e St AR e o R oo

and k) opti @d&&hbcyof@tﬂ[uﬁb b.cfx@/luﬁl& @cElclﬁdnli’&ﬁﬁd efnyduﬁtg o[thsragﬂmradzznuyndgydr oxyl group
when presenthea@llmat@@nbbteﬂ@i’%d %’E X {imct into the
W W erem m
%?! ace

phar mageut | g%x?éjﬁig}ﬁh%cr%ﬁg&? ng dqucous solunons é&l ESI for sgroduci ng

a racemc c orrrua D, whi ch corrprlses the steps
of: a) conver, t46 Ng paEoCsHIip aesntiianse wnh&lmr‘*ﬁmharem[tm h)]drolyzmg agent is
aqueous acetic acid.
47 A process for producing a racemic compound of Claim ! of formula C,
40 which comprises the steps of: 40
a) converting a compound of the formula:

(7]

COOH
pmeme e’

y2d OTHP (XA

wherein
each of R and R*® is as defined in claim 1; and
45 RY is hydrogen or tetrehydropyran-2-yloxy, into an alkyl ester; 45
b) hydrolyzing the tetrahydropyranyloxy groups,
¢) protecting the 9-oxo group as the oxime,

AR O A6



wherein each of Rand [err] is as defined in Caiml and [err] is hydrogen
or tetra- 20 hydr opyran- 2-yl oxy into an al kyl ester,

20 b) hydrolyzing the tetrahydropyranyl oxy groups, c) selectively oxidizing

t he hydroxyl group at C 15, d) protecting the hydroxyl groups present as

the trimethylsilyl ethers, e) treating the trimethylsilyloxy-15-0xo0

conpound with a slight nolar excess of an 25 - al kyl lithiumor an

al kyl magnesi um halide in which the al ki hﬁ{}?w is methyl, ethyl 25 05
propyl, to m3§1dju~p t he corresponding.l oxy-15lerr]- al kyl derivat le

f) hydr ol yzi ng thé) felectmely idmdgyha)bwir vloa!pl&p rCéslént g) pt| onal ly
separating the 15% gprptlect”x}d Q)kyirq_xgt &Pr ataﬁq}h when present as the trimethylsilyl

15[ err] - hydroxy-1 'tlﬁ:l 16 ko-EHRITREBwitn3Qlight molamxc&yw’amalx;l'hnﬂxrﬁ f&qal kyl

ester group by chamlm nesiim alzdéna twhichnié RkgliSgrodnB methyl, 3hyl bor pRpyiaval Iy 5
esterifying or et hwdpde hhgoftqﬁ@né'e&cbﬁdm X tlirlbbkyitmgh@aps present, and/or
converting the cag Sﬂ’!:gg Fﬂ"ﬁ"ﬁ‘mﬁ‘f’ﬂsﬁm AR AR ARAGHLL Bl Lty

acceptabl e salts. s ess °f or pr o u0| ng a racemc oung of daim1
whi ch proced® 35 i) hydrob@ thesyggne to the correspondmg oxo compound, 10 .
35 A for the pr odg i:’gk’(z‘(ﬁ ‘terg‘#‘ ﬁf?lgp@’fl {h(gs:‘?‘ Pt of epzimpliomathoda@nds  the steps
of: a) treating a PG afoky U it RRBLG Math Gl hﬁ Hydkagen or :

t et rahydropyran 2acy:lcp1)ﬂye wilsh an excess of the dilithium4 sal't of g
pent - 4-yn- 148l in LA 48 Agrrecegy “ngFPé"%Ia\Fé?ﬂm“t @W%W%mﬂ‘r‘lﬁﬁfﬂwi@y%’cetyl%m c

40 conpound of t h"EACHITEES &SP Yher g’ IS as defined above; b)
converting the acetylenic conpoun of step a) into a triester, or

45 45 c) selectively oxidizing fhe hydroxyl areup at G6; [err] 37
1,413,831 er=c=¢Zr-d) treating the di hydroxy
oxo acetylenic conpound of step c) l'ithiumor an al kyl

magnesi um hal i de in which the al kyl,efgrou #S nmethyl, ethyl or propyl in -
an inert organic solvent to produce a conpoémd of the forml a: [err] 5

wherein R' is as @rfrtin@echadIqY gndailrds hLdefihed i ABhNYdnd RN dr&tEn BY @RY. ;
5 e) convertbng t heiréyaniyl loxamebyhelkvloestcorrpound of step d) Iinto a triegoer;

f) treating a tri BSHF §a f° Fa OXHIETHP. i thium di al kyl copper
Lagent | nouii e B S"F“!&\ZW’“‘“‘? % f°*ér§sa§f§a?éq‘rfaaqy@ypem; i othyl or
propyl, under an b)ﬂ&ﬁﬁngahe’mm rsi%;;lomynsaxb @infpetindsaih\ashight m&mgesabmt 4 ol ar

equi val ent s 26f | | tﬂhilrgfh’ [kylggnesium Vhighydeialkyl sreyp grmeghylipthdl ent 26f
li 't hi um di al kyl cgqﬁ)gf gﬁgpgggd&ﬁnetﬁéfﬁgﬁ'g pgp’ggﬁdh&%a WISHIUND of the
formula: QAc [errg ehﬂlynse&rathfg e 1deh ycn apavg, and Nds-Ry@owd- I[S@Eﬂk]/l are as
defined in C ai miomegg s an a% o 4 carbgn atons; *

ester and )
nycrolyzing ®he chrBAILE @fbgﬁgjiﬁmﬂg%ﬁﬂ%ﬁg I %&qems:?gt v

15 h) oxidizing t or;roa&mrg

i) hydrolyzing theccpwtdﬂeszﬂtedg hydr oxyl groups which renmain in the nol ecul e
and j) optigpal |y _estefifFrgietgooprogichigrs RATGeatReutl Aidsig|! idupacesnd/ or
converting the Car%otkﬁr't}%;ﬁgdugn&r&% cbtﬂﬁ&m@srbfﬂlel?yljmuﬁﬁk%ﬂd B! th8steps of: 3
pharmaceutical | y aceaptadbkenmahd oP2@e formulaher eof

20 B for the production of the conpounds of the forml a C, the steps of: a)

converting a conpound of the formula: o, Wherein 25 each of R

and [err] is as defined in Caiml; aid. 25 R
i s hydrogen or tetrahydropyran-2'-yl , into an al kyl ester; b)
hydrol yzi ng the tetrahydropyranyl oxy §r,oups,

O7THP

wherein R” is hydrogen or tetrahydropyran-2-yloxy with an excess of the dilithium
40 salt of pent-4-yn-1-ol in an inert organic solvent to obtain a trihydroxyacetylenic 40
compound of the formula:

oK oy
)

[}
ot! orHP

wherein R is as defined above;
b) converting the acetylenic compound of step a) into a triester, or 45
45 c) selectively oxidizing the hydroxyl group at C—6:

RRR YD



c) protecting the 9-oxo group as the oxinme, d) selectively oxidizing the

hydr oxyl group at C 1S, 30 e) protecting the hydroxyl group at G I lcr
when present as the trinmethylsilyl 30 ether; f) treating.the _
15- oxo-conpound with a slight nolar excess of an alkyl lithiumor an

al kyl magnesi um halide in which the alkyl group is nethyl, ethyl or propyl
to produce the correspondi ng 15- hydroxy-15-al kyl derivatives, 35 g)
hydrol yzi ng the trinethylsilyloxy group when present,

35 h) separating the 15[ err]-hydrigig8u5[err]-al kyl and 37

15[err]- hydﬁﬂ&ﬁﬁﬁgﬁh@ﬁlﬁﬂd‘l‘éﬂy]ﬁﬂ acﬁﬂ% '2:§mpdu)1d MQE’Q; WifH al?:QuJyhﬁmQ%' me to the
correspondl organQky! reapnpEsiusnbhlidg th il Yyl grguplifimetByikethyl Bgrepyt igr oup by
cheni cal ~or aeiigs Reaaie sﬂﬁ“h&fdsfoé.‘{?d acpmppundeoh altel formedter i f yi ng or et heri fying

the secondary hydroxyl group V\/h’en esent 40 and/ or converting the
carboxylic acid function into ;L@r.rz&eeutzi\coa,l |y 40 acceptabl e
salts; C for the production of of the fornmula D, the steps
of : a) converting a conpound of the OHTU| a: [err] [err] 38
1,413,831 38 wherein each of R and

[err] Ps as*8gfingedis aﬁd thY‘ mg@nl or tetra- 3
hydr opyr an- %) col;wer{% gka?acgw e1)c€c 5?1% Fa
tgtrahydropyfeaaﬁgylmd algram,lqhs,sarﬁe)arﬁiare%thyeeghylodﬂ ;g:l m fi ygdroxyl group at
C: 15, atm aé@tﬁ!e 5 g ?s prele sefslemuma@lkvlhe

tri met'fiyl si a&)e& u%w'ﬂﬁdarm?évfo?,’:,‘ ety °1?Fﬁéa't ot PHyi @ 1 y1 d%y- 15- oxo
conpound w h a slight nolar e/>’<cess of an al kyI lithiumor an

al kyl magnesi um hal i de i n whi ch*t he al kyl group is nethyl, ethyl or propyl,
to produce the correspondi ng /I5LerrctAgoxy-46[ err] -al kyl derivative, f)
hydrol yzi ng the trinmethylsil esent; 10 g) optionally
separating the 15[err]- hydroxyﬂ15p-oﬁ.lpkyl and 15[ err]-hydroxy-15[err]-al kyl

10, somers: wilreRHEl Qlay alilita LG BhliH ofdhCle f MR GRETE CA! OF enzymatic
met hods, an(z{cn arD ) 6 fyua &Fboh Yakdg; Or et erl?yl ng thé secondary

hydr oxlysl gr elJ eseilm conmndlmfrgx 1 vendei #lkp lmheortﬂarobt;fyl |)c acid fuAction
. . i3 € 3

into the ph %6\ r&egg h;drole g%%?ﬁo@ﬂ %?a%%i?dttt?e mglegcule and

15 50. The erﬂP etherifying the hydroxyl groups and/or converting the

9lerr], 11] emr qsz&aadxd g:hy FrdoC yr alsflelstm] eme plmyinpreotidally dgcBptdide sditr ans-tri enoi c

aci d et hyl the nd racemic 9lerr] 11 15 ri hydr oxy- 28a- met hyl -
prosta-4,5, 13 E% %fﬁﬁ‘,}ﬁg O?t °§)‘“§%‘E’%’ I;’Fthelfdrmu{a% l]‘eFft er%y'c 9a, 11 a, 1

5[err]- trlhydroxy 1 5[err]-neb yIprosta 4,5,13-trans-trienoic 20 acid
met hyI ester. C_C/\/c'oo//
20 52. Racemc 9err], 11 a, er ydr oxy-

15a- net hyl prost a- 4, 5, 13 trans: prle Qi C aCI(Q nmet hyl ester. 53. A racenc
conmpound ac‘cvg‘;ig [ng to CGaiml subst’dfitial 'y as herein described and

exenpljsf i ed ch of R and R’ isoft .deftheRIiPCRSS 18&d0r di ng to any one of Gsai ns 34,
47, 48 and 49, R’snmlhsdregmloaltdtryahmopy% -2hgipal intalesakyl beer; and exenplified. 55.

The pr oduct 2ot g’dtf‘ﬂ@ e jg,g,@¥§ypgml<§x@ér%f’s'o aims 34 to 49 and 54. 56. A
phar maceutlg) ef’e h& ggmpgly ag,@@ofspound of any one of Clains | to
33, 5M@oto 53 ﬁmdctﬁﬁ taﬂdycumybmuqoatem—l tdheherf prsentl\ﬁ\ABURﬂihetELSﬁ_lﬂS & Q@D ,

Chartered qt Afg ts. 70/ 72 a I Xw*‘ Rnl WC2A 1AD. Agent s for
rea gdj mp% %[ ar &E‘tcés o ana I mor anb the Co
the Applica 'kﬁma n@;, o] h th EiolY e urier
Press, LeanphgtiernhdSparespdading 1520d rb@hle al dediwan ent O‘pf I'ce, 25 Sout hanpton
Bui | di ¥¥gs, B)dryd@ivzmy\QEAnWylmfy Bg Whp @’heltmwes may be obtained. 35
- h) separating the 15a-hydroxy-15ﬂ kyl and 158-hydroxy-15a- alkyl isomers;
i) hydrolyzing the oxime to the corresponding oxo compound,
j) hydrolyzing the alkyl ester group by chemical or enzymatic methods and
k) optionally esterifying or etherifying the secondary hydroxyl group when present
$ 40 and/or converting the carboxylic acid function into the pharmaceutically 40
acceptable salts;
C for the production of the compounds of the formula D, the steps of:
a) converting a compound of the formula:
oH
- ~S>—c—c <>~ cook

34 OTHP (xiva)

R R AR



ERRATA SPECI FI CATION No. 1,413,831 Slip No. 2 Page 1, Heading, (21),
Application No., for 55713/73 read 55713/72 Page 4, line 3, for 2'-hydroxy
read 2'[err] hydroxy Page 4, line 5, for yl read yn Page 5, line 37, for VL
read VI Page 10, line 22, delete preferably insert preferable Page 14, |ine
17, delete =[err] C insert [err] Page 16, line 6, for 96g. read 95g. Page
17, line 57, for 3"'- read 3"- Page 19, line 20 for. 1lla, 15a- read

11[err], 15a- Page 19, line 36, delete 1 531[ %Sr]’ {first "occur- rence) Page
19, |ine 44, 33ar 13 rgad_gm_,__l?age 151 31 'lmn 50,—for fraction read 38
fractions Page 20,W'h(;irci%zacg,of@ﬂ?%@&gﬁém 651238 | Rag 8" Ahydtagereor2dtra-f or | 9a-
read 1,9[err]- Pag | ! @P)'n | ine insert quinone Page 22,
line 32, for 1lla- %‘/&v 2?%;%5&;‘?%%%%&% ;531%0 ?(s;’_afgt er chloride inserf”

sol uti on Page 26, #)metedihg tikehydtaaylchréupsl perenprotht arimabysilyl dtirersiy dr oxypr ostsa
Page 30, line 7, d@|'epanedhy y@w;}gyﬁsw&gq};ﬁfﬁ Pagundmay e st mplapratapol aﬂa ete
are insert as Pagej m;g_ge cotfice Db et Sty b 15 abl deANCERs” CFI CE 215t
June, 1976 PATHEYh$&dr, ni&é@rirﬁ&ﬁ(ﬂilﬁbgﬁ&b ntA413831 The foll ow ng
corrections Were af)l enwecrllyrrdearatidgcthé dbe-mBirexs-15alkt raoéh 154 Byagoxpdérealiivl, | i He

1, fornulae draw ng‘%‘g’gﬁ{%{hﬁgmn L?&%gﬁ‘%{gmmﬁlcﬂgniwsor eHmdmdrhodsN3RIt O [err]

Attention is al so Bl edt&ifbi
1, fornul ae draw ngsl/cdetcavetieithet icarjoxXybe ragidaéuniidm. iffo dhad ph2rmapsgrally[ er r

. B b[ .
Page 37, 1in® 10, STRITESIBEr. LPSELic 3L, 110, B dif}afoyt Smethiprb§LE 1 27 PATENT
OFFI CE 19 April 19¢&s-triencic acid methyl ester and racemic 9a,lla,158-trihydroxy-15a-methyl-
Bas 27609/ 12 prosta-4,5,13-trans-trienoic acid methyl ester,
51. Racemic 9a,lla,l5a-trihydroxy-158-methylprosta-4,5,13-trans-trienoic
20 acid methyl ester. 20
52. Racemic 9a,lla,158-trihydroxy-15a-methylprosta-4,5,13-trans-trienoic
acid methyl ester.
53. A racemic compound according to Claim 1 substantially as herein
described and exemplified.
25 54. A process according to any one of Claims 34, 47, 48 and 49, substantially as 25
herein described and exemplified.
55. The product of the process of any one of Claims 34 to 49 and 54.
56. A pharmaceutical composition comprising a compound of any one of
Claims 1 to 33, 50 to 53 and 55 and an excipient therefor.
MEWBURN, ELLIS & CO.,
Chartered Patent Agents,
70/72 Chancery Lane,
London, WC2A 1AD.
Agents for the Applicants.
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