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The prostaglandins having a hydroxyl group at the C-11 posmon and a keto
group at the C9 position are known as the PGE- series, those having a hydroxyl
__ group in place of the keto group are known as the PGF series and are further _
: designated by an « or 8 suffix tomdmatetheconﬁgurauon of the hydroxyl group
20 at said position. The natural compounds are;the a-hydroxy substituted compounds. 20
They may contain different degrees of unsaturation in the molecule, particularly at
C-5, C-13 and C-17, the unsaturation is also indicated by a suffix. Thus, for example,
the PGF, and PGE series refer to prostanoic acids having a #rens clefin bond
at the C-13 position, while the PGF, and PGE, series refer to prostadienoic acids
havmgaczs-oleﬁnbondattheC-SposmonandatrcnsoleﬁnbondattheC-B 25
A position, For a review on prostaglandins and the definition of primary prostaglandins, Lo
: see, for example, S. Bergstroin, Recent Progress in Hormone Research 22, pp. 153— -
175 (1966) and Sctence 157, page 382 (1967) by the same author.

\*_ o SEE ERRATA SLIP ATTACHED



2 1, 546, 823

2 The preparation of derivatives of prostanoic acid has becone of great

_inmportance since the denonstration of the highly interesting range of

blologlcal and pharma- col ogical activities of natural prostaglandins. The
gat majority of these studies have fotused on nodification of the tw 5
de chains, or nodifications of the substituents attached to the
rlopentane noi ety 5 (see forexanple U Axen et al, SyntheS|s Vol .

1 John VVIey and Sons I nc. grk, N. Y 1 973 and P. H Bendy, - Chem
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chloro or bromo);. : m?"or p tr|- fluororrethyl .0- m. or p-lower -ak kyl or
o-, m or p- | ower aI kox C .COOR: - -+ - wavy lines Terr},
I ndi cate the [err] or r] th‘l"l‘gurat i 'on, or ‘mxtures thereof, 15

provi ded that when [e&rr]} ',‘___'_0xyl group, attached to the < sane
carbon, atom as [err]. |$H[er"]P~’and'- on. [err] is [err] the hydroxyl. group,
attached to the same carbon atawh as [Brr] is a...The dotted |ines shown in
gabov@lefesrrmla and |nthefor_rrulas belowrndrc te 30, . thaMhe
LtituentRis SelRUAn s g’m % e of fthe
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I ndi vidual antinmers the conpounds are preferably obtained starting from
the appropriate individual antinmer. For the sake of sinplicity only one
anti mer ,——e.——the—antimer—havingthe-con-—10—H-gurati-on of—natural—
prostaglandins will be depicted in the description of the 10 process

and d ai np; however, it is to be understood that the mirror images for the @

racem c m xtures and the I ndi vidual antinmers are al so enconpassed thereby.
The use. of the synbol "R' preceding a substituent designates the absolute
st ereo- chemi stry of that substituent according to the Cahn-ingol d-Prel og

rul es [se¢ Cahn315 et _dl - Angew Chend>468¢%, . Fdit Mol 5. p. 385 3
(1966), errata p. 511; TBal4versit oahpoundsbsfoemgem)ﬁtmhmé/n}dmxﬁ&m@at@-ﬁs
(1966) ; ? 3nd |ngb#ncﬁ-m9ﬁgummmes (i esel preportiard 54 compounds|of thedormlzst  al .
Experientra \“_ﬂ 12. p. 81(J956); Cahn J. Chem Educ., "Vol. 41, p. 116

(1964)]. BecauSe of the interfel a\l on of/\tpeoodem gnat ed substltuent W th

t he other  substituents in a gonpou -1V ng a or [err] prefixes, the

desi gnatten 20 . of the apsbl# uration of one substituent fixes
the absol ute configuration of: 289alg! su itouents in the corrpound and t hus
the absol ute configuration of thelg £gpoun 9—::— Kgo®Rerm "l ower

al kyl" .as used herein, unless otlierw se sp fers to strai ght or
branched al kyl. groups containing up to 4 ca onﬁi@w—@ . methyl, 25
ethyl, n-propyl, isopropyl, n-butyl and t-buwyl| Ho"

25 The ﬁerm"lower al koxy" refers to the group- [e(A-lfd V\/neP‘eln [err] is |ower

ey sl e s&m&w&&g&m&%ﬁ“ %ﬂﬁh&%%ﬁ&g
propoxy, | SO-  Pr opoXgodd vl whdaNAE bl e
salts" refers to salmnhv:qluabpauimk ftheomﬁiﬁunds are mnaemmce)utainaalsiagunadumpttwl e

non-t oxi ¢ -bases, Tig ba S and organl .30 bases Salts
derived fi mlﬁorga ‘ﬂ&.l Lﬂiﬂm hi um o

cal cium [fragnesi um r&és%@ﬂ@ﬂaﬁﬂsﬂﬁowe%ip@%rto bmi: Shat &e ®irfthe and
mangani c salts. Par tracgmicamiktyr uameumhereammmpmedmmy um sodi um

cal ci um and nagnesi u Helt | inggy geates jthe tabl e
organi ¢ 35 15 non- i{] é‘@’ %@‘:‘; R’%gf’gp b5 Boirs

PG |
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tertiary anines, sung Ltl‘ V857ar13 4€35 (106%0;| Celth I

dhun ssamﬂd&gi
substituted am nes, 189GIpi 6125 Gelmess ah stholotﬂ ex%lh@ > as
i sopropyl ami ne, tri h‘ge @We(lgqgf]g#?‘l's&ﬁ Ei“% tthe: ds;‘;s““:f:;
trlpropylamnegoethae@ (ﬁiﬁl theabso temﬁ %o 0
2- di et hyl am noet hanailt: suﬁsﬁﬁentsﬂiﬁttlha:ﬂhﬂﬁnd hrid i3 Ghe absoliite dofigurativn ﬂnﬁg{cﬁmund -
caf fei ne, procaine, shgghelbani ne, choline, 40 bet ai ne, et hyl enedi am ne,

gl ucosani ne, nethyl S ' n‘ﬁ’l{ss otherwise m?

pi peridine, Nmthyl % {,de;pﬂqs@‘gé Wfﬂddﬁg‘u%? Parl{ol cular B%’f rredzs
organi ¢ non-toxi ¢ baseTheanem ‘Sever alfoxl’a refefcto dié gioty REW whereineRhia ewen Alkyle,

pi peri di ne, tronet hdkypied, lowsn glkoxycgroup lecamépmxam Premethoxs | ethorsiyPOWORYs Bof t he

e SR R

sequence of reacti orbsses. Saltd derived from inorganic bases include sodium, po

=5

4 [err] [err] 5 andammomum, calcmlm, magnesium, ferrous, zinc, copper, mpnggnny mun;,oglemc
manganic salts., ﬂref ssium, um,

5 [err ] ) calcium esium saﬂiaggl mrfﬁnﬁhm%gﬂy table organic

above- i nd| cat ezh. Meanbi@iic [bRks include fAhDOEPY RetOidhry ahd tertiary amines/SubdtitutcdC et y| 35

and amines including naturally occurring substituted amines, cyclic amines and Basif 4R | S

tetr ahydr opyr anyl . I}ﬁ%ﬁl&?%ﬁ%‘mﬁﬁmﬁﬁw i ng-

materials, of for mJl ne, lysine, arginine, histidine, caffeine, procaine, hydrabamine, choline,
40 betaine, ethylened:amme, glucosamine, methylglucnmme, theobromine, pun'nes 40
piperazine, piperidine, N-ethylpiperidine and polyamine resins. Particularly preferred
organic mon-toxic bases are isopropylamine, diethylamine, ethanolamme, piperidine,
tromethamine, choline and caffeine.
The novel compounds of the present invention having a secondary hydroxyl
45 group at C-15 (A, R'= H) can be obtained by a process xllustrated by the following 45
sequence of reactions:



[dl (2'[err]-hydroxy-4'a-p-phenyl benzoyl oxy-5'[err]-fornyl)cycl opent-1"'a-yl

acetic acid 1,2 - Iactone or its 1 R—anti ner], are condensed with the
phenoxy) pr opyI phosphonate of the for rrula | 10 [err] wher ei n ferr]
has the above indicated neaning, to yield the corresponding racem c Qr .

\R-antineric conpound of fornmula Il. This reaction is suitably conduc_t ed
-an inert organic solvent, under anhydrous 15 conditions, at a
pirper at ure of the order of about [érr]-to about [err] preferably 15 at
about. room tenperature  for a he46833 of tine of about 45 nminut%s to &bout 2
hour s, pref erab]y for. atmut one -and a hpl T hourss, under an inert 2

at m)spheres iweq, und@riargon or. nit iy en at nosphere -using at | a_'t,one
.mol ar equi val ent of thg A eagent per r'rol. of the starting al dehyde: (1)Y and
preferably 1.2 to 2 ﬁ%ﬁ 20> The di met hyl 2- oxo- 3- ph n'oxy (or
substi t ut'ed- phenoy) phosphonat N A

conveniently: prepare& by treatment 30l OF an’ .appro- priate o, mmor
_p-substituted phenol with sodi hydr| de to ufoﬁzm t he anion, which upon
reaction with ethyl by rroaceratwen affor S the correspondi ng ethyl ~=°
phenoxyacet at e. Theﬂ apter IS conden h di met hyl ' B

- a-lithionet hanephos ate |n accor, ce with 25 the method descri bed
by E. J. Corey et e@?\(\g 654 (1966), 25 to yield
the desired reagen AItern ly, eSe s can be prepared from
commercially avar I e ur® sub 2 tuf@d or °'F‘rono -@ubsti tuted phenoxyacetl C
acids, e.d.,. 0, m or " pe chl @-&phenoxy- acel-lsc acid, p- tI uorophenoxyacetl c
acid, 0, mor.- p nethyﬂphe oxyacetic acfd, o, m.or. 30.: :

p- met hoxyphenoxyacet' csackd and p-eth yph noxyacetr c-acid, whi ch are
converted into: 30 qd correspondrno“-rhyl ‘esters by conventronal Ehods

such as by the Fi sche “met hod Z£o0l | owed by. condensat on of
- t hi-omet hanephosphonat e.

d as reagents'can be

O

the ethyl esters-thug obtar,

The raceni'c or |'R-anti rrerr,ﬁAc'-OUn@"s' of Mornugga 11 are reduced, suitably
35 . with al umi num. sopr opoxi de i noan Ay dr ous inért, hydrocar bon
solvent, e.g., tol uef %

[err]- hydr oxy corrpouds', whi ch can be /&epa
by thin Iayer chro _raphy OinSi I' gel
.1, 546, 823 . 0= 'o" 6. pI at es to obt ain. the
i ndividual i SOMErS obrri’or rmlras 4| -An.@nd drée - BI2 respect i veI Y, o

appr oxi rrately equal wnts vAhe a- LZ%;@ Red ngj | ess pel ar’ than the
C bly

5 to yiel g-& mxjure of the corresponding and
g lat ed into’ the-individual isomers
-.6. . :

[err]-isomer. Thisr tilon'is pre carried out ‘at reflux "

t enperature for a pe |gd ftinme of:the orEer of _about 10'to about 90

m nutes, preferably about 5. under- nrtrogen or argon
at rrosphere usi ng f Ners oy @ el ent s - of -al umi num

i sopropoxi de per rroIbUf c@l‘ﬂpou of°1P'br nahe | 12 ‘Al ter natrvely, the .
reduction. of the ervm-rreee-f—fowml a.l Ivn-tsO<c-orrmeeds of .formul as 1.1 I-A and
IIl-B can be effected wi-th an excess of zinc. borohydri de - |n di net'hoxyet hane
sol ution,  at room tenperature for about 1 hour ; however ‘better. 10 s
resul ts-are obt ai ned wheMdsing al u; num iso r%poxr de:

10 -The i ndi vi dualeda- . gpd. ierr -F%dro&'y mews. (L] -A and III-B) are then
subni tt ed separ at/e o d80 o =L C P -of “the.

p- phenyl benzoyl 04 group, |ng oryfe cg drous pot assr um - car bonate
i n met hanol., ~at rypon P ure. for -abo, e 2 ,_4; ‘hoiir:s, fol l owed by brief
acid treat rrent .oaTHe. owome ature .f{{'_'.’-e.- cat A% ' about 0 to: [err] to
yield the-di hydroxy .conp umﬁsq of +formulas Iil A"&ﬁd | V=B L 15

respectively (raceMic q@r 1 R-anti mawc) oAypon conventr o__ .etherification
of the |att.er.conpuads i caq ydr apy.rgn. . ingl ene’ chloride soluti.on in
t he presence:- ‘of- £~ pl: uenesu ~oni ¢ '@o there are’ pro- .duced the: = -
correspondi ng bi SYET¥ e anyl oxy ~ée es of “formul as V- A and 20
V-B, respectivel yo(nracempc | ' R- apme .rre‘?TI*R;-) , i ch can be reduced with
diisobutyl- 20 alum num, hydgide in toluene letr on, to:produce the
correspondi-ng lactols of yfornmul as Vi -A andyVl -B (racem c or I’ R-anti meri c).

In the preferred enbodinents the reaction is conduct ed at, tenperatures in
the range of about [err] -to about S :




[err] under argon or nitrogen atnosphere, for about 10 m nutes to about 30
25 m nut es.
25 The lactols thus obtained are then—suitably treated with an excess of

the dilithiumsalt of 4-pentynoic acid, in a suitabl& inert organic sol vent
or mixture of solvents, to produce the respective di hydroxyacetyl enic acid, \
whi ch can be i medi atel y esterified with di azomet hane i n diethyl ether ,
solution in a conventional ~-nmanner, thus obtain- ing the [
correspondi ng di hydroxyacetyl enic aci'd - net EXl est er of formulas VII-A and

30 Vil-B “res _ m c.or 218 The r'||||thum Qalf of 5
4- pentynorc acid is suitably Q&ed i n .anounts ccmprlsed betvveen 5 to 15 °
nmol ar equ1 val ents per nolar egui AL -0Mer t i ng. ETS { edoMe USi NQ

pr ef erabi’y sagout 10 nol ar eqy Iy'aé P'E" i @ \QI S repared by reaction
35 /of ‘an ot hereal sol uti et } “T ™ he |ithium anion
of dii septopyl aimi ne 35 (whi c@mpn tmusn IRa fornﬁahrbydt"?ea‘-. nt of. ...~

di i sopropylanine with methyllithiumjn anaether-hexamefhyl ph sphoram de -

m xture) at a-tenperature of @out- lerr] to affut [er¥] -under anhydrous

condi tions and under an inertj/ mpﬁg@,wc@uﬁ:h p.egxc_cwydecbobq nltrogen or
argon, f.or a period of tine el'ween o] about 4 _hours, 40 i
and thereafter at roomtenperdafureit P@Jut 23 q The. reagent

t hus prepared 40 can be conbpmed M th @

sol utplmn oPHt he Jaenm acetal of
formulas VI-A or VI-B in . an et here: splavent , mai nt ai i.ng-g he reaction _
m xture at a tenperature between aout 10 to at,)out [e¥yr] for a prolonged

A LR, R A s | t_he reaction tinme depending

period of tine, i.e.; for aboy
e pre?"erred egb ﬁeﬁcﬁuﬁ’ﬁ’ the

upon thée tenperature used. |

reaction is corducted .at -roonyte b (abo L2 o appr oxi mately 60
45 hours.. The product can be o.sol aéed b 2di | “tbé)n Woﬁh Q@er aci di-f.ication
with a weak acid such as oxalic acid, tractlon wi t h "‘ank%r gani ¢ -sol‘vent

i mmiscible with wat gjeggd = evaporatijon ‘the sol vent un¥& reduced
pressure, taking care Hstﬁehswéﬂtdma:edméaﬁiﬁgerature does not exceed [err]
The .:crude product caB* b@mmylonal ly - 50 esterifi-ed-with

di azomet hane, and-ther m by chromat ographi ¢’ t echni ques, 5
yield the racem c or 8If VII an II

as a mxture of the [8i2 rpaAr - p-ghédyl Q%g&%fi’an&‘;’,@.% &ﬁ‘\{
8R-antineric cgrrpoummoﬁr itsol’ Rushtirger | ate- cdnde ® dimethyl 2-
acetyl ated, suPtabl W'?W‘&Z&W%F@@FF%@PWWIRWWQP%MM :

4-di net hyl am nopyridinei 55 in an m@ or.ganpc s@l vent: or mxture of

10

i nert organic solvents, -usi ng par_t| C - QHa( cﬂip(mu;]zure of  nethylene
chloride triethyl am".ne'_ * as’ solvent e reaction is pref erabl y carried
out at roomtenperature for about 1 hBur, to produce the" respec-. tive

racem c or 8R-anti ”%ér&nﬂ*%%&te%o@ém&&teﬁ% as Vl [1-A. and. VI11-B,.
rR_

respectively. 60 1o yield the porRIG kdcéic & W@Q@ﬁmﬁm ¢ conpounds
of formulas VIII-A an®his reacu06® S\ﬂwtbly-@dmmmlant velveinty lugden pby drbdser e
are obtained tihe cofadn mom r;gl’t‘ie(f‘;fré’éﬁtg m“gfﬁod? 'a§°°ct R m 15
| X-B, respectively. ho opgbog'eagnebg,dq vent
under an inert atnoapdee tatmonéaﬁolaa taleBt 610 gbout
7 hours, pref ﬁr ably d?g I)Jeﬂdm 1.2tth mel& lithium

di met hyl eoppe Oreagw%‘&dgﬁ ﬁ{;“g ‘Eﬁ I%ﬁfdes 20
65 7 nate o, m Of p-substitited phenol orm the amon, wluch

7 cribed, for exarrp pon rEagtide, with lmm‘abe lgm&mm =
3289( 1969) . n th ? lt g i %@ witht ed.
t.l.c. anal yS| , &?ﬁa ﬁ%@% iwm %?ﬁé} i's

i solated from the re VelylTIthebel Fefpeitth BarC oY @ﬂtddqm{ c&nﬁfemuﬂuﬁﬁaméwh as

dilution w th anmonisubseitatsd armds—selshmted qnhqno:fyh i &ids, 0%, & 2 or p—chl@bp’hﬁlﬁiyatl on
of the organi g, phasé=tigrid _ weny . ‘:‘5
' é‘& nt, 9

Upon cl eavageggf t hE B TEN 7o

for exanpl e using pa;tdrm&'_- tEe&E’;'l thud SHodided with
tenperature for abodlmcthﬂnt-lhhxabmmwmﬁpﬂows there are pr oduced t he

cor respondi ng ,L1a, 15 -'.T'é?rqu“&’ 955 HR- % 1 fare Ma tabb’A anq5
X-B, respectivaly, uh x‘gjo}f; us | &

A and . 3 .
conditions, for exass: tﬁwmﬂ@eamdxﬁhm %bil | thid md%? phy &l [
metal car bonat e, particul arI y potassium carbonate in nethanol solution to




produce respectively the correspondi ng conpounds of formula Xl-A (racemc

or 8R-antineric) 9a, Il a, 15a-tri hydroxy | 6- phenoxy- (or substituted
- phenoxy) -— - 1s-trienoic acids, or the
conpounds of formula 15 , Xl - B (racem c or 8R-antineric)

phenoxy) - 17, 18, 19, 20-tetranorprosta-4,5, 13-trans-trienoic acids. Thiks

96 X!l a, 15[ err]-tri hydroxy-16- phenoxy-(or substituted 15
Jdyolysis is preferably conducted at roomtenperature, for a prol onged

perrod of time, for the order of about' 30-to about 48 hours. The conpounds

of férmula.l used as starting WGBS als . pamely dl (2" a-hvdrox§- 20 *°

4" a- p- pheyds PR ih‘éY'ncﬁv:&xf g&m& ayfaham@rm-rl. add YIDB, aggdchvelyaci d 1, 2' Iﬁactone
and its xﬂ@pﬂfhmaﬂqunal lassvﬂolacthan:&n ared -as

descri bed, byhis, redpicti 1Y °Ht avaod $§91 and WU S.
Pat gnt % ‘BP‘F“"KT? %‘ﬁb % % i tutgd”at G5
by a net isdpr yx,ﬁpelﬂua torBdyTINY roxyl group can be’ prepar*ad by

a process. i |Alteroatively.e bt%iumn of thetéuenef ofl [mln dssmuence '-
25 [err] formulas II-A and T can be <figy : oy Mot hyl " ~and {err]

andipAc b o fution, o5 oo - e ﬁr’h practrs,rong t he
process deplmémilwﬁhﬂ\begiebayﬁbﬁniohﬁ@ (IIBE\Q:M&IISB) aﬁfthenfsobﬁu&a I, 30 i. e

{2' a- rpdratslyy 1 $f othy - #5phefy ﬁ(fxs gronpo -usfiig phenoxy or

'S“bs“t“twg ‘If'ﬁ“w% mrf Eﬁ;‘ﬁ ftcetic acid”
an,pf{&par ed gs descrr bed

kf'co
her ei nbefrespe ﬁcehﬁcarrlaaimmmm)t
- 1, 546, 823 Up:)ex? %onmm ethenﬁcauon of -the. latter compounds

(o d 15.a|k|
@"%&m &; ggg,]rglxiyoyl aLd ’

| 15[err] a-mlth@yéne srolsrts)pmdhdm éler®aesp¢ndmgllatqbreﬁerabl y carried
out in etiprEpiapV At@ﬂr‘ﬁ- $Podimes conditions and

1
: rrgcernsﬁfoar Frsiges 'ﬁﬁﬁgyﬁm _ h
phere, for lb rgon at nospher e,

usizsg fr to about 6 nolar e_qur valents. of. ‘the _Grrgnérd reagent,

en [err] - ‘to

conpound
[err] forf,,ﬁngrm-'-__ i ;b the reaction
.cansobe efiligotht @Grasgonding dibydny 'etﬂcmoeicldyinérhylmmmf famum)VII-A and eageit s.
. : ) VII-B respecuvely(racemlcorSR-antlmenc) 10 : 3 .. the rcem C. or. -
. I"R-anti. °f93'9 cid DLy d ﬁi-!{ num hydride in
. toI uene h@ﬁbgr cgsmah ARR0 rek? he ‘Fact one r| ng

andshydr @f emereisddnmpfmemdr ] _qmltb«l;'thgmauipq i ropylahlnh hg. t3te

cor r esporf@hi o RsReldey . tregmeptonf fijfopropyamyine ﬂPY g dhean - be conduct ed
at 15 - %H PR, TR s} el déhﬁmf Terr]  under
argon .or vrueabgagiaegen or argd? ﬁwﬁ&ﬁhefméfmemeému&mi@omommo about 30

m n@t es and ihagaffer amm@mperatﬁeégooag?whousm a‘he@?nmmsempﬂed)f t 9 r eagent

per w P |SOIULIPR Bid#on suitably
treat ed vﬁ.ﬁhs% P?’ffbésﬁr n?é%fem«l &rﬁ%fm c. acid,
pr epared fSreacléSuinie i Pembodimen correspendr ng

b et myeti duip
. tet%ahydrmWyd ondusted @t dooowompmmete (mtca-fPC) fganppb@mameﬂl at el 4p 20

| _ gzﬁl\?relnz : q,aalsus hmducq ‘%E‘m’ %ﬁuﬁ%ﬂxlﬁ%ﬁm iil?e,%er delr |nvgt_| r/e of

formul a )éhd/eviﬁoaudneaﬁt onadn lpreeshre, rmkingodmcthanrthe of 'the-

acely| eniwm '“'j:' xde. freoduetiean bes cyomiepsionallyr evi oWl y |
descri bedgT ar e _--f' Sl VIIE’% e A and VI-B into
VII-'Aan uts areotalne' 725 when the

~anoi st npichly '@I'mF‘H %- finesed $n the case
of COWO@@ ) gany .. . y 1 ) ﬁléct Ol Of fOI’ mul a
XTI are 7 @Eted biREs rmﬁernﬁéiams fdir’_.ueu ﬁryt&ﬂ&dtasthedesﬁb room’ |

t enper at mve;am maSIE@umenc tesoaf forfouks MHI-Acar _.._..__-Baetsmmquabout 20 hours to
-ab 60 oy sreaction of the diacetoxyacetylenic empyndtc, mmspo Y2 cati®n of the

‘racenic q‘;’(, : %W&W@ﬁ‘ﬂ S ely. ﬁe reaction -can be conducted

in an ethereal ‘solvent, under &n inert. atmosphere at about. —78° to about —50°C,
: for about 3 ‘to:about .7 hours, preferably using 4 to 6 molar equivalents_ of the :
65 lithium’ dxmethyIcopper reagent in dxethyl ‘ether. This reagent is prepared as des- 65

‘q?‘ itﬂr\ab-Byarethereasr ng the




formula XIV with acetic anhydride in pyridine solution, preferably at room
tenpera- ture for about 3 to about 4 hours produces the respective racemc
or 8R—anf|m:\r|r‘ triacetates of formula XV 35 By treatnent of the

racem c;or 8R-antineric triacet oxyacet y1 eni ¢ corrpounds 35 of formula XV
with lithjum di nethyl copper suitably in diet hyI ether solution there are A\
obt ai ned the corresponding allenic conpounds of--formula XVI. The reaction
can be conducted under an |nert at nosphere, at about [err] to. about [err]
for about 3 to about 7 hours; -using abeut - 4 to abou{ 6 nol ar equi val ents7

of the remgent_40 per mol of acetyl enl-¥688% ¢ "hg conpound.

40 The methyl est ercribay feGeinple, Bj plmﬁleﬂg grpum Chvh, $oaan, spso@deoyiwtehed by
al kal i ne treatnent, ;lllgré! ontls derhdustraed rhyt tdt. dnglyfisothi geodunt

al kal i npt ak_car bonad¥- °§‘6‘H‘f my

sodi um car boiTatie and ques se&? uu‘m cﬁm %rmmﬁg%%hﬁhatr Cs

al cohol ,  _usi ng partl cu gohy:hﬂlﬁge of the mﬁlﬁrﬂﬁpyﬂmyloqag ayemldrhcﬁqr:mdﬁ, for

met hanol to proeduc agetic acid, at} Soogy-te@prragyre forgbgut f r ee
acids efF formla a"?‘f‘fr g@ ‘t"’%ﬁ%ﬁ:& "F%&‘{Eﬁ%f'cgg Hifet ed

at room tenper gf ure, sa uHJeP bastid &9&5'8 ﬁhxﬂﬁ oilbOUt 10
80 hours to about 124kkahioumérsl. caFBeﬁate‘, ya ammuum c ihOdluhinolf schitiod e
reaction mxture it producemes @R@?@F r
conditiens, i.e., 8 9""‘_%_2'; P ﬁ%tr on

of citric acidigi sodfo { 9@,11‘,, ,%x)amq; gg(o i on

of the prostagl andi nph G;Is,19,2aftttmnorpmmm olysial i, the
free acid can be i a : EF@GHSN@UM ernseionseﬂ EFPPQ)ﬁf B‘}‘esrfeﬁpé'at ed
extractions with a s -

met hyl ene chl opo de agglpPheie %ﬁ'p-,formﬂ f-l'% ﬂf)ﬁg‘%
chyfcar

chr omat ogr aphy, 55 'R-xsotner mb laown aompomdsm@ prep ared as described by

15a- hydr oxy- 15{err] - ﬁ%ﬁ-’f " Sor 2t and H HIQB’ 3’873’53’5
met hyl (et hyl ) - prostaér(,ﬁp cHE Mxr-A,
Xl -B and XVII2£an bee tolioway he correspondr ng-a ﬁyl esters by 25

met hods known in the art, ie. bytreatrrent of the three acid with -
excess of a diazoal kane, such @e\dr azomet hane, drg_%et hane or 60

di azopropane in ether or nethyi ege chloride_sol utiioh, in a conventronal
manner, or by 60 reaction w he desired 1o aIkyI iodide in the
presence of Irthrunrcarbonate per at §€ derivatives of
the prostatrienoic acids of sthe @reseny invengiongfen dBHPrepared. by
treating the corresponding free acidsuw th about-one nol ar- &%ui val ent. 65

of a pharmaceutically acceptable base, including i gani c Xnd organi c
bases per 65 9 C a -1, 546, 823 -

9 nol ar equrvalent of free acj} S&l&ﬁythqqﬂkjf ‘-a'inolganic_bases i-ncl ude

sodi um potassium i t hi um ni I UdR— esium rrous, zinc,
copper, nmanganous, al uni num fierry, ) gani cYS arix P@ cul arI Yy
preferred are the ammoni um- p@t‘assr um [saéimm cok cf"im%’and gnesi'um sal ts.
Salts derived from pharnaceut i aal | 364.5 l ' acceajcabl e oryani c non-toxic
bases include salts of primarys~ seqaipgdary caoe terti nes,
substituted amnes includi. o‘ at ural | y— ocur @ K§‘hﬁ'§f“'\’ - ani nes,
cyclic amnes and basic: iony eXgP v-@ ns SN opropyl am ne,
tri- metRylam ne, diethyl am neoA,,tr" eﬂ'hyl agy ne, t ‘_pmp yf a

et hanol am ne, 2-di met hyl - amni noét hanol¥. 2- dr et hy am noe#v a'f'rol

tromet ham ne, l'ysine,. arginine, histi cygne - caffteine, pr ocai. ne,
hydr abam ne, choline, betaine, -et hyl engdi am. ne glucosamne, - 10

met hyl gl ucani ne, theobronine, purines,/phpey ﬂﬁﬁé’\'pfar?é‘rr di ne, -

N- et hyl pi peri di ne and .pol yani ne. resins\ preferred or ganr c
non-toxi c bases are i-sopropylam.ne, digjhyl :hanol ami-ne, piperidine,
tronmet ham ne, choline and caffeine. The reaction iggconducted in water,

al one or in conbination, vvlth an inert, 15 X water-niscible organi.c
solvent, at a _terrper g}%out Qto about" [err] - .15 pref erably

at roomtenperature. Twrgﬁ] the WoteRhdidied mbdling OF gani ¢ “sol vents .i:ncl ude
nmet hanol , et haswl, | soplucpmmtnb thé:)ptoeasoﬂepmmtab@e;ahe starting) me@rexuls difdb:rmula 11,

hydrof uran. The nol de€dh ‘UhYdiOx!-ﬁ b%Pé?Y{PX ﬁ-[ﬁ(’ "l - er/pyb baSe
used are chosen to 3 Eh,émf‘& ? " For
preparing, for exanple, the
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20 calcium salts or magnesiumsalts, the free acid starting materi al

can be treated with 20 at least 0.5 nolar equival ent of pharmaceutically

.acceptable base to yield a neutral salt. \Wen the alunnumsalts are

prepared, at | east one third nol ar equi val ent of the phar maceutlcally

.cceptable base are enployed if a neutral salt product is desired. In the
eferred procedure, the calciumsalts and magnesi umsalts of the prosta-

4 trienoi c acid conpounds hereof can be prepared by treating the

) respond| ng . 25 sodium or potassium salts with at l|east 0.5-polar

equi%alent of calciumchlorideld68hgnesiumchl oride, respectisvely, im an
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sol vent , forabput3! “‘ﬁ i3bap S@F c xane a tenperature~ok
frqg [e(.,g;,&-'= Ga P sgéu?%gﬁcﬁrn d:g@ 'e® to ppepare salts
of i norgan Trehﬂﬁ:&soﬂ\hé Glterdit or - m&mﬁmﬁé tmpeﬁﬁdkwf&imula XI11S@hubl e for easy
reacti ondusobutylalummum hq)g;}' in toluem: b;olul:lon produces é;s’;;nultaneously the reducutohn; 35 The
sal t proff g lactons, ting;a is QFW Gl corrpounds of the
pr gsent %&"‘gz pideS R @% ‘%q 'ﬁs‘_{aﬁg gﬁ%euﬁgpﬁ Q&t I vi yses and t hus
ar e usef atmospher,for tabe@ me;tahuted‘ to TBUIGEBG & eusixhefrdtsabonf 6pfoost a- gl andins in
i ndi cat e@bouyfmolar equivalents of the reqgent pér anel o ke . co ounds: have | uteol ytic
acti vi tys&ngiﬁwlé}‘se"bﬁ’ﬁw ﬂ’f‘*ﬁr‘“‘“&%@@ﬂ@éﬁ}r‘ mﬁﬁ %&ggduﬂ ive cycle in
fenal e ﬂﬂnéaﬁ atlorzolnfemale
ani mal s umfﬂuasmhodmmemmw mndetsyunaechloiﬂtaeyohaibg il 2 0conend for inducing
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reduce usly esmbed for o tc ng%w of the present

i NeeNt i Opoundy 1.2 ADOVH-B wwtua,earresumsarét i@ Ul 128 treating
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andoar e p&ﬁ&uﬂnmungﬁag %ut ourstoabout60h'5{ie present corrpoundsocan be -
adm ni st ere@onkuamweﬁteﬂﬁcaﬂam@t the o faceghtics g 8R-antimeric compS@nds s, eit her al one

in co Y yidhiet Q‘fhﬂ‘ e i g%‘l‘j‘t re|f bl:yoﬁ&ﬁ%gﬁ %mmedl caments, in
the for n@&?ﬁ af‘]q;ﬁg@;:gw 318 "%iﬁ’ IOI’ISP%UI'[ "oF Orat or par ent eral
adrs ni St r at By fireddinent’ ruhaheatracenﬁc ormRtahﬁn@iaSﬁacaﬁ:x yaegRaib Gopoahddr S. 136t r avagi nal

and int ref—fom KHerBbr @m@ﬂqow 1!951 jethyl ¢themiolitipmthessn. They are.
typi cal | ?’Pons consi sting

2 ere o v, e gyt e s ber TIE RS 207 S,

phao mac epdr inobdf ace@@ehi’clsﬁfung iaar naceut i cal - carr| er can- be ei#her a solid
mat eri al , Imumhﬂresaemet@kwllmomwmcwo ;% joptee byici d, salt or

ester) F"%?ﬁ? 1 !F‘ onal | y contain
smal | rrﬁ,ggﬁfﬁ; dem Ve 2&@"%&‘%@(“&0{%@%@% Suitable,
a

preserv udaes @idthanol, toLlﬁﬁdcel theldadeponﬂng rmrrpl e, 4ﬁ)enzyl
- al cohol . orSER enietic l&m # éﬁtlb T F?Etmn is peferllEnpl e, sodi um
acet at enmgrm@iﬁﬂefﬁ?’ gﬁd "“m@ heiogt o ositions can,
for exa wom ,t [,@ngris, atsgjbﬁpeny ons, syrups
or 5@l i xsof abag 65by nghgcobyfesd oteimctaa&-dxsctdlum ets 5?)owder s,

capsul esthey amﬂmes d?;% berﬂf:gﬁ@‘ilgow [ oy M& soluuon

admi ni st -
ent ith . water, 1
10 or pr B, r rmvérlﬁyerimmm exanpl e,

phaémac etntolmai agnigigi@sofOthe Sfe&h}dbxy-ﬂwefhﬂbdmdl ogbysodaptan, abPfum and:
sodi um I(FWIEPN jengi FF&‘SQS i on the ge. acids, sal ts and
%@ﬁsééf opggprl sing the

esters c |

COWpoundgghe vhﬁx wex%as |oﬂQrcﬁaz&ll@1ié? lﬁﬁtas5hazomethane th a cosol vent
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tration t '« ¢ vaﬁ@eg' of B p@ﬂathéﬁm@eatﬁ{ SHGR frlledd: ivendial @At Nos. 2, 868, 691

and 3, 096 gefared by treating:the corresponding free acids with ‘about one molar equivalent
65 of a pharmaceutically acceptable base, including inorganic and organic bases per - _6_5 o




The conpounds of this invention are typically adm nistered in dosages of 10
about from O. 002 to 0.2 ny. per Kg of body merght The precrse

ef fecti : ! C ry d ) afe 0
adntnlstratlon condition belng treated and hostf*The follomnng Exanples

Il lustrate the invention, but are not intended to limt its scope. Wen
racem c m xtures are used as starting naterials, there are obtained 15
racem c. products, while when using indivvidual antiners, the products. .
obt ai ned . - 15 are antrneric The abbrevratlon t.l'.c. refers to
thin-layet chrafs 3 1,546 MR rtegard to -9
liquids refer' to Vthlui&qﬁiﬂﬂehQSE fr&d aﬁu suwu@vaeﬁasmosgamy bases mblpdecdiame

si ganous,
opeat el £0 provi de (et ke epesies o ot g mye Soees

20 A ABTH SyspendlER lpt,gamsmtmaa%%ﬁ:‘ et om el |

m neral oil- is wash §) @ubstithtede Sanvihek N inddadiiy; rmuﬁanhemamﬁg Gtleeitedil gnines,
NG d

at nosphere, 500 ni. GWIC emhss nmﬁrsbasxdrmret ) ture
m@r H a5

is cooled in an |ce"9%‘ty€'ig;‘ ‘%‘ff : ]

m nute period,joW t h cideins Jista hyd Bedaine, m,,of 10
mtrifluoronethyl phemﬂylglumnﬁ&p brommf pl&hhydipmmp:mhe)w-erhylp:pendme aiRb

et hane. Wien the ad Fesms & flll%t"g{n)b? gre isopropylaminged . to
attain room tenperd& pFilEn e45° W& A solution
of 19.572g (11 rrrml }%ﬁa E{lgﬂg gga%?r °fittgg°°‘qﬁ’t“aoo°qg‘:§%ﬁ;tﬁ‘;/ éirs

di met hoxyet hane Ist bl m

for 1 hour cool ed rhethatichOéthanfl, isopropah e,nmxh:re rI tz ydhbftxiﬂn.am | c
acid and . evapor at @blﬂrtretwdtb the Sice’ addtd&I-A:r K&ﬁc@é X F i due

i s taken up iny600 LY f theoAtin  Aedired ™ ﬁ'g“‘ “%?ﬁ e 5
organi ¢ phase IOS epa:i’:al%l?g hokaV\el ” ng %E:mwiﬂ@ﬂly ¢! h%&Eer %
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122-Terr]/13.5.mm 35 In the pteferredamceﬁlumqbv enaeliesxmasil@%the 97
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vacuum The re¥ due is _ rP°mP°“"ds gy | usefy]
t he organi ¢ phase i Y8 5 - §as
ether (3 x200 nil. )usgu '
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of sodi um hydr#ge |msefnlnesedauvml |s washed o with, anhydrous ‘hexane, "~ under .o

n . W)
argon at nosp Mbination , with - pr&:mae @%Wcﬁgm and®
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(2' a-hyd 4 P isydisved, ol g oo Ia%ﬁ -f:ﬂ; i Gk apbips
a-hydroxy 4'a- p sﬂan r all & s _
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mnutes, 0.07 m of acehd EquliCdo posma,{s il 6
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using a nethylene chloride-ether mxture (1:3) as eluant to yieid 215' ny.

of dl (2'a-hydroxy -4'a - 65 p- phenyl benzoyl oxy - 5 ,[err] - [3" -

Th : hird als
and further exhisﬁ chal newauész:%lﬁ fm%xnﬁﬂls z alND1)
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112 1"(t) - en- 1 " - yl]cyclopent -l"a - yl) acetic acid 1,2 Iactone
(racem.c-i-iy [err], - . e

(2"a - hydroxy- 4 a a- p -phenyl benzoyl - oxy 5 [err] - for rryl cycl opent
- 1'a - yl)acetic acid 1,2' - lactone in place of the racemc 5* -

onpound, there i.s obtai ned i'R- (2'a - hydroxy - 4'a - p -

lbeRyl benzoyl oxy - 55,B - [3 - 0oxo - 4" - (m--

t\yif | uor omet hyl phenoxy) - but _- (t) -.en -1" - yl]- cycl opent - 1'a - yl}

aceflPc acid 1.2 - |actone (!l!s"é-s;r”ntrrmr of 11 rerrH FXAI\/DIJOQ A nf'xture

of 100 Nge. phebisel AhagIDEGEHle @blidC barsieds @ncludd) yehr @asyople, ph@macepical. pheny| - 10

: benzoyl ognydes of55ta ,elmo]se, sod usl"sacchaemmalwmhd sodlgnmbls‘llﬁfﬁ-l 1 uorom?t hyl phenoxy)’ but
o Unde o SXEER T 1, 2"\ _Jsactione,

m ert prdpe]

_ B U _ 'aand 5sm . of"
anhydr OUBuﬁeﬁﬁng I!Eddftﬁfal lgmedl ufhdeml’ ok tien, @dnghisAi t h StirFi ng: f or
55 i nut tration;¢f- #e@SOGSh@n @o&dehv referanes) ot | PGFntsg @rﬁﬂ%ﬂlaﬂ“f‘rat eis added and

the prod®®$: : et ats 7 : ggni'c extract-
wagbed %&&Tg&aﬁ%& G y'g‘?el%’%gﬁg WS '%ﬂyéd’m.dm%@eat ed 1015 to
dryness umdef omad,umddmmuw tﬁhsodeetﬁlxiwsuampumndlﬁ@m t.1.c. using a

di et hyl 2ne E;eyﬂuxl eﬁ%@,%.ﬁf*‘i e m xttulrnt%n bl as eluant to
i ‘mixti ta thiere Dtz
codlotd) | WhilY. whefl. vsink (individial. altlASeesp T btohi&kemue)i - bus - 17(t) -
e diher:bbrevmllbrat-l-c ybf}rsaeehin-@mmhd_’?’!_ graphy and aflt - | act one B
Rm._-%?F‘} ith rﬁsam{t%l* ﬁeﬁﬁd ratigg, (Moo, phetg Bece) | o g -
const ant AMm (ﬁ 00 P Yol T] 24,350); ..R v
3600, 1775 P1715, 1610 _[err] Emmrm i 2:22-2.97 (my, 6H H 2,0, 3.,:5);

A uspension: of 2 (126.5 mmoles) of sodmm hydnde _ | _
Ei_ go) 4. 07 .‘(‘m Szﬂgh:ee umes:'w?thzagnhy%:oaus hqxane, under arglgg a he%g 0t ,404( ?717 (2rI1I] ];ll::_ o
4'); b5, Gﬁ,ﬁm“s wﬁhﬁ; gé?f) c;z in) ""gc-oauamgr c) and 38 ny
of 2l 2' @137 ola)g;f m-#iﬂmremqﬂrylphthbmyﬂ@eniogfluhylmustﬁmthOY- - [P5B - 30
hydr oxy afhape. W ﬂd}t‘P!' D FOPEsteh U (TPACTiRE ppyxtur ffn o '.- en 1t
yl 1 cycl of ﬁ'[mm 16{? anh .som ‘racemic I11-B, R

[lerr] al ad&dﬁr kwgh&:ﬁ%%&ﬂmé@&ﬁtmﬁ&&%%@mgro 3@ ' 2:7))4 nm
e 4t n@&alﬁﬁt) facepic: €va ucetls 1 rr 5
(I g emymr;he _ w-- P Zd PRy Lopng 610 [¥rr]

<353 73 Jun e ot s i i de;ﬂib 'J&M 47540 (m 2h,
CH2, 4 )zs sﬁgGa— Ethyt Jn-AriAuords b.. 122--12300_135 mm. ;
40 35 “Bi A sti phpnatey asq5mlar

nyl - “benzoyl oxy
) - but - 1"(t) -

-, 5[
',[‘Ré :asuliugc_t one there are

en -

it o ex ‘rf@ opent - 12 -

eXAMPLE Zess, un er redumd;;p___ssure, to yxelQ(S__;.; é@ (0 706
€ r]- - [3"a
"")of anhydrous

e o ) '; %S p0§SaSS| um




55 carbonate, and the resulting mxture is stirred at room
tenperature for 2 1/2 hours. 55 It is.then cooled to- [err] and 0.9 nl.
of concg j j ddpdg. 12

1, 546, 823 E o 1D e resultlng mxture is

kept at this tenperature for 10 mnutes, diluted, with cold ethyl acetate -
and washed. with saturated sodiun1potassrunrtartrate_solutron (3 x 30 M),

dried over anhydrous, magriesium sul fate_and evaperated ~to dryness '

under reduced pressure. The residue.is pyrified by "t.L.c. using ethyl

acet at e: et hyl an g - chlaride lpﬂ@é% 11

ng. of dl (2'a, 4" a 1"(t)d+ drldx-yyl]cyﬂb%esr-r}a - yl} Eusﬁcaac:d 1,5 hymgneemm IL- m-
trlfluororrethylphenlf'2 n—CE - - y

acetic acid 't e : ‘?ﬁgn‘[,’é%;(i cfd-?t-’ 'n@"‘ =

the foll ow sonst - dptﬁépels{)ﬁtﬁﬁe}i 1’R - (2222

- A% 5
3.36, 3, e 8500',[3 -2%’0— 0x0G4Y) - (ng_emﬂuoromethyl F!) -r "(1'
1770, 1595) crr‘E 1 cyclopeat - 1’ - yl} ‘acetic acid 1,2’ - lactone (1’R-an

2.20-2.70 (m 6h, H2 13 5'); 3734Ejk§M§>m;z3h- H-4 4).4 27463
(m 1 H h-3); 4.63- SAQﬂxm:(emf 100Hng, H0.282) mrbdles) of dl {2« - hydroxy Y p - phenyl-
5.50-5.77 (m IQH |—|-b¢ﬂzoylogy } 38 - [3" - 0x0 - 4" - (m - tnﬂuoromethylphenoxy) but 1) a0 10

-7.33 (m_4H, aromaff o)l Eaigeeta ey 3 lu%: e 2 075
o it SO b ﬁmaeaglmmen [err]

mol es) of dl {2'a nddV s dmasoKk
- hydroxy - 4"- (m of sddivnd ;..:_. )kypreduhuéxtracteﬂOwuh ethyl u Theen -

1" - yl]cycl opént - of.ghracextr}# yeshed withy witer, I@'O
anhydr ous™ met hanol 1% dEBRss Bodge, EECUEC PSR )‘s Q,ﬂ'& |um
carbonate, and the Reglh bdddd 41 € p1-phéabl 5' oqsm; -
hours and 45 m nut eSriflu :»a.(-r.» A bk X AY(Re ens lt"harllwnmd ltoo- ' 8 1;0

nil. of con- c¥ntratlél- hmd@mnmnbAa%ﬁwP&)aﬁm V{“ﬁé‘erf‘élgﬁﬂ xt ure

is stirred at this 25 deNP %ﬁ? &7 utes, diluted: with ethyI
acet at e, t he or.gani c Iayer'\"l‘a £ gsf‘e@ar& dz?lnd vvashed with saturated

sodi um: pot assi um tart LRt eSSl 136009177(,37% 0 etiv);, dried over . anhydrous

rragnesrum sul fate and. ﬁrvlgaorggme r}(’j 3,r5e uced pressure “The
residue is dissolved i 12 Med %< e‘fl{ﬂé{ tet - et hyl ene’ chlori de
and passed thrgugh a col'um. of Flmr..ar,ab m;(tea'ry&r k) (75 g.).: The eluates 25

30 i are evaporated to dryness48:r' 'gff&t purifed. by t.l.c, using:
et hyl acetate: . 30 net hyl ene. chlﬁ ((8’ H&% ant ;::to: obt ar n1.35 g
of dI {2 a, 4 a- di hydroxy- 5"[eér i ’hydroxy f-(m -

trifluoromnethyl phenw)ss of dt {¥'e (th)dmxye-n:t' w,-1p --pherylbenzoyild [B"a -yl
acetic acid-1,30-]| acbb'm%%t’)’ {clfymb@th WY) ;gué;i{l.')ﬁhen ' Zi‘ %o
fol | owi ng const ant s:1’syl} acetic f‘d 1,2 r - ﬂﬁ‘?" I "gj"g[ err]
3.93, 3.32, 3.29) (["“rr owipg £ tm2‘?390 1950) 35 1, [err] 3610, 3450,

2390, 1775, 1595 [err] UNV.M B zimarogauzazm@ss%(m G6H, H2 1, 3,

5');370413(m 3H, - H 4" m 1h,-h-3 "); 40
4.63-5.00 (m 1h, H AR vl * skdo, 1175 1715’15"&“ 740 5.50-5.77

(m 2H HI" 239; 7 OONM&SVS% 4jno_azr9@|@a,tm.g)1v jglslqevm 5E, st art i ng from1 RS-

- (2'a - hyroxy - 4" a- p- phe Md Zﬂé -4")5 [err] [-3*a - hydroxy -

4" -  (m- trifluoronethyphenoxy) 32'1:?% ;€ " .45

ylJcyclopent - I'a -yl} acetic 376'5133 n and 1 R - {2 a - 40
' )} [3'[err] - hydroxy ~40

hydroxy -, 4'a #0p - 45 phenyl bemaoy;lm)(jb, 13 a{oﬁi
4" - ( m trifluoromnet hyI phenoxy) - but

l'a - yl) acetic agidI?

(2'a,4'a - di hydraf‘gf"yldxy cetic
acetic acid 5045 mm@ﬂm;)rw&ﬂr

{2"a,4"a - di hydr oxy} 42 i
trifluoronet hypheno&) 1~ ;
- of III-B R‘—m—CFx _ ; R :
'EXAMPLE 3 : .
. To a surted soluuon of 390 mg, (0,706 mmoles) of dl {2 - hydroxy 4 p -
henylbenzoyloxy - 58 - [37a - hydroxy - 47 - (m tnﬂuoromethylphmoxy) -
t - 17(t) - en - 17 - yl]cyclopent -1’ - yl} .acetic acid,1,2’-lactone in 4 ml of
anhydrous methanol is added :97.5 .mg. -{0. 706, mmoles) of ‘anhydrous potassium

55 carbonate, and the resulting’ mixture is stirred at room temperature for 2 1/2 hours,. 55
- Itis then cooled to' ~10°C and 0.9 ml. of oom:emtated hydrochloric: aad .are added,

- - yl]c pent -
¢! thefe ipbfb e%/t% .

'50



Yl] cyclopent - 1'a - yl} acetic'acid 1,2'-lactone (lI'Rantimer of |V-B,
[err] exAMPI E 5 To a solution of 1.243 g. of dl (2'a,4"a - dihydroxy -
5. '_[_er_.r_]_-.___[_S_a_-hy_d_r_ox_y_55—4__ =(m-=- trifluoronethyl| phenoxy) - but -
|"(t)- en - 1" - yl]cyclopent - |"a- yl} 55 acetic acid
1,2'-lactone in 8.9 ml. of anhydrous nethylene chloride there are added

2 ‘1, 546, 823 9 ngy. of
{ ol uenesul fonic acid and 0.89 nl. of freshly distilled di hydropyran, -and
@ resulting mxture is stirred_ at roonrtenperature for 15 m nutes, 0.33
. 18f pvridine are then addedlﬁﬂﬁ@3n1xture is diluted with etider ane

washed Wids'vesffls WieP iOkd s mltmﬂee&:éﬁﬁa%mm)mukb%ﬁtdaﬁr eal solution is
dried oveﬂ;yxadaémdraml&asﬂagmﬂﬁsamratem&ﬂiuuw____ aftrah ,_ﬁmm«s&t ed to dryness

‘a - ylfo ¢opstagsi 0 1, 2 -Iactone (racemc V-A,, [err] as an orI havr ng an
10 R wedi€r 7 15
10°tn a SI mUIvar hn E.ejrz’ 273, 2382 "z“sﬁ;‘;" y%f(%‘?g{ﬂf'né(s 8500’ 22%10 ﬁ““&% 'oxy --5'[err] -

[3"1Derr] - TR gy 3616,3400 (lmo,lsvnxﬂuororret hyl phenoxy) - but -1@"(t) -.en -
1" - yI]cyc ngcw B '1,2'-]act.one’ there i s obtained dl
{2"a - hydr 3@‘& -y

éé m,) ,é%&;zg SoX Y - - 5[err] 3"[err] -

tetrahydropyranyl oxy 4. '__4-63%@1};,;1@ Uor omret hyl <= 15 phenoxy) - but -

I"(t) - en - 1 5190 mm,lI-LIH-A’)r yl'} "acetic aci d 1 2 -lactone 15

(rdéemic V:B, . [err] ai(%[% E'é’sthefollowrng constantls: U V.

[err] 221.5, 274 5, i [‘?F? 4,03, 3. 94 3.43) ([err] 10,700,

8700, 2690)7" “[err] . 1Ei5MPﬂ.E915)§frr([ue{rzr] hYdm S -. NNMR [err]

1 20-1.97 ak splufic 2.25 g. (4.075 mmoles xy - 4'e 20 2.Q0-2. 38
<mss ¢

(o0 4 PR T Sl LIPS SPeit s 204 20 (m o

:of anhydrous potassium
25 25 carbonate, and the resultmg mxxture is ﬁrt&But?mﬂﬂ tenjpracddd fon2 bems and) . By the sane

met hod, %5 minu cnoler‘tsill eﬂp,_c @sy ml rbxy 4" - (m-
trijsl uor i </ d, the, sesuit % pent g5 1'a - yl}
acefic a - wa jum’ fotassiun Fradtrate i 2y mi),5' [err] - .

 [3"[err]d edhgvehrmhydreuszlnagnesn(xmsulfate"_;_, Wtdﬂyl nmdey)reduoddut -.1"(t) - en -
1% - yl]E 5 &he residue &rdlss ingpds ] °f e‘h 'gﬂ%‘ -1 actone are

e A f& [trough A > by , _
oFideY (8; 2) us | eSitit] 1o ob 5gt& dlar gl raopdm*boxy - - (m-
Cotrifl uor@'ﬁ -rrBt'hyl drexyox4/) - (Pnbuiﬂuomméﬂés{l phenoxy) n but 411/(6) - wh } d§f | opent -l'a -
yly acet ;ﬁg_gﬂg’é’f? -Yl}JQSE"rC@Hé 1(%*@%%?“6? Rz ' T)fﬂs B¥Bnd 'R - {2'a -
hydr oxy © anyl oxy - 5', [err] -.[3", [err] -
-tetxsahydrowmmmesnxyzzz ZVS 2sz(zm aogtuﬁé BBB,OB’JBD key2470,3%690, 1950) phena$y) - .but -
(t) - en - Io - yl) acetic acid’ 1,2 -lactone 35

yc
(I R-ant i MROT B3llf’e’|4?‘] ME”&‘R sol ution of 1:750 g. (3.24 nmol es)
of dl {2'a nMKds@uy 226-275 (dhShIABYHILspyranyl oxy - 5 [err] - [3"as-
t et rahydr opyr anyl oxy -3.70—4:13 (ag3H,, H-ﬂf',fi'l;ororret hyl phenoxy) - 40 but -
1"(t) - en - 1" - yl] &Foféhim: I HS™); v} acetic acid 1,2 ~lactgne in 30 n

of 4%0 anhydrous tol uérg%_rsgo (% 2%

'-rb2n780 and treated dropwi se, under
stirring and under argga_ab h 5. 55 m. (7.78 nmol es) of

. di i sobutylal um num hydrlde- t'oI uene'(l 3).  The reac‘tron mxture is stirred

under t he, shilwissomwring fogm 1Rr (178 -HVANRLS 4 =fianol i s carefully
addad untfls BPng - SUIPRY i W feerametavie g ,§_ ien didsuted with
et her, 5pKd yumscm'or(en-m en 45 added and

lichylbehzoflokytLI 538 € (8’ B0 ! trifbrebi
the resull¥@®ngenrd Mt uylicydlepestt-i Ve ¢ ol iaertié acidal, Yrlastonie)

SPOSEPar 2t o By of ﬂ’(‘é 9 03,4 his YRR T l} n‘tBﬁaceous earth).
, Thesoorgaff . P i -tA, (iaﬁ R _ttﬁq’ﬁ%&ﬁ;&d;qvm rmgne5| um
~sulfate ampd [3"p,hyd - 4" - (m - wrifluoroms :

thylphenoxy) - but - 1/(t) - en - 17 -
yl]cyclopent* Ve yl} acetic ac:d 1, _'la ne (l’R-anumerofIV—B R‘ m—-CF,)

: To a, solunon of 1.243 g of dl {2 : :' - 5'3 [3"a hydro - o
55 - 4’"-'(m - uifiuoromethylphenozy) - but ' 1" - yllcyclopent - 1% Yl}' B
acetic acid 1,2"-lactone in 8.9 ml of anhydrous methylene chlonde there are ‘added :



evaporated to dryness under vacuum thus obtaining 1.65, g of dl { 2'a -
hydr oxy - 50 4'a - tetrahydropyranyl oxy - 5'[err] - [3"a -
tetrahyo -

hem acet al

"(t) - en 1'_ - yI] cycl opent - 1 ay acet aldehyde 1 2 -
(racemic VMI-A " [err] as an oil, which has. thefollowrng constants uv.
[err] 222, 275 280- 284 nm(Iog [err] 3.92,:3.31, 3.27) ([err] 8300,
2040, 1860); 55 |.R [err] 3620 13410, 1595 [err]
55 1? ?.]“ 13 ' -,\-', 1545%23546 823 -

err . =2 U\ll; 0|| ||,- m,bl'l M4
Ty 4 20. - 4. 97 &rﬁ‘g ;ﬁé%‘?‘ o % ﬁgﬁi@r“m% ,
2) - S5-es Jnﬁe mthetherandwashed with sodmm
5 Li kewi se, stafti nehldr rmliiﬁda (3x{z§ ral.), the Luuot in-drieds byea oy magy | OXy
-5'[err]/w”§?rtet ”@9@% tem L@“r"gg y) -
but - 1) - " d {2, ,anyl '}e [|3 liropyra ctone
there is obtai ned loky - 47 -atnﬂu But 1t'(i;.rahy1 Gl¢ycibpant OX4 --
5[err] - [3" a - yI Qtdhﬁlibﬁh’,ﬂMoﬂd’UdcﬂﬁgV—A R*=m—UF,) as an oil{ having an
trifluoromethyl phenoxy en -1" .- .yl|l]cycl opent - l'-.a -
yl} 10 ad®t al dehy}ig 1'“2’ Hé% i\%ét%l 'R-anti mer of VI-A - [err] - 10
EXAMPLE 7 A solution of 1.92 g. (3.57 rrm)l es) of dl(2"a - h droxy' - 4
a- tetrahydro- pyranyl éxy s:mdasqae!rer, fﬁ‘m {2t e ,yr%ﬁr I@éﬁ - 4
- (m- trifluoromnet eepn-’ %f]fiem_

but
yl]cycl opent - 1’ a%y 8 md 112 % WZ m éh : a‘z&nb(m 1 aiflRbrométhiygdr ous
toluene is copl ed tphie: -aﬁrd- l'r(ea,t@d. df oplieyelepen twr l' - yBit dceticianid 1,25dacdtonender 15
argon at nosphere vm(tatﬁnndy M’HWQ&)ASWMW*Q?P‘?@%W um num -
hydride- toluene (1:3) EmebiEAGH I taql NS4 pql@r;oot BRpsane
conditions for 15 m nlljjt‘;tl:rs}L T’Grtg@bso irjélglt 03 édr?gj;v??ge?vm)# anol
until the,evol ution of Igasﬁ’;zo 1775, li9&a:més i.s. then diluted w t h 200 m .

of ether, 5 nm_, of sat 5{@ sodi U or| ;ol ution are then added 20
and the resul t20 ng m xt "§fll’ t(ﬂj;%%* tate i-s forned. The
solid material is separat ed by fi w_af,zoqﬁ, ),te (Trade Mark)

(di at omaceous earth). The organi c4.2$-y5920(m551r§ ﬁiﬂﬂ’)f romthe filtrate,

dried over magnesi um sul fate and éfi;‘e%% hess under - vacuum . ‘thus 25
obtaining 1.85%5 g 25 of dI ' - .

t etrahydropyranyl oxy - 5[err] - [ 3" err - tetrahydropk/ranyl 25 oxy -

4" - (m-. trifl uor omet Bytheramesmgthod, 1 102( ] 37 E:I’o nt - .
|"a - yl} acetal deh)&ﬁ : ﬁ PP, ‘fré , _,lc?'. F‘gJ

having the foll ow ngnm : bu .éli’l"(];) . 12; 413111 yﬁ ng{ err]

3.93, 3.32,. 33@7) (e{cﬁ Conv@Bd respecuvely into l'R (2% hyd.roxjﬂ_

30 |.R [err] 3610, lﬂ[? 1 Rs,f,c yen@lv,zﬁ’ ?f?1+2
1, 3, 5.', THP.); 3 ‘:Y:E' um,@ﬁ ° o
3", THP); yranyloxy - 3" Stetdh Lttlﬁhomm&fxﬁl-s :

35 6.90-7.32 (3 4h,pl thug 1"at)rraxsl'mr/acychmnen'a1-m mc[aag laZ'l*mk oxy 35
-4" a- tetrahydropyrarf}lkc?kym%i' -0, rr]- ‘tetrahydropyranyl oxy --4" -

(m - trifluoronethyl phenoxy) . but 1 (t) en - 1" - yl]cycl opent . 1l'a -
yl) acetic acid 1,24-lactone is convertechxmm,glsR - 40 o {2 a - hydroxy
- 4 a - tetrahydropyrarwlscmgmof 57{0eg r(3.24. mnglés) [of ik r" bmxmh oxy -

40 4" - (m -t flu tetl:ah ("é ethy r‘gopen&) -
1 a T aclal il Pg i’mrﬁtrsom 8 iz
m xture of 50m of Fokd fimosiihierd Qith 5735 Gul. (1178 minidles) A aimiuq&a)umﬁfunfhydﬂdt?ropyl
- 45 am nes (di wlur:del @ci3)oTbe rewetiony g nie stined undelbthe don ¥
! mm
(43 m nol es) O%q w;m ,%ﬂ@*’féﬁ% ﬁﬁ‘mﬁ%ﬁd ﬁ“ﬁmm um 45
hydride) is co0led t e tesulting “mixture ‘is stirred until a precipitate is formed. The
. sohd ‘matetial is sepatated by filiration through Celite' (diatomaceous earth). “The
organic ‘layer is separated from ‘the filtrate, dried’ over' magnesium 'sulfate and
S evaporawd to dryness under vacuum, thus obtaining 1.65. of dl {2’ - hydrozy -
50 - tetrahydropyranyloxy - S'ﬂ- s [3" - tetrahydropyranyloxy - 4/ - (m - trifluoro- 50
methylphenoxy) but - 17(t) - en - 17’ - 'yl]cyclopent - 1’a yl} acetaldehyde 1,2’-
hemiacetal (racemic VI-A Ri= m-—CF:,), as an oil, which has the following oonstants

UV AN 222,)275, 280—284 nm (10g « 3.92, 3 31 327) (e 8300, 2040,
' 1860 _.
55 LR vails 3620, 3410, 1595 ety .. . .55




unde argon atnosphere and to the Cold m xturemis added dropw se 22.7 nl.
of a 1.9M solution of nmethylithiumin ether (42.3 mmoles). The reaction

mxture is .stirred for—10 mnutes. under— the.sanme— condi-tions it~ s

then cooled to [err] and treated 50 with a solution of 2.135 g

~ _(21.75 moles) of 4-pentynoic acid in 50 M of anhydr ous 50 ether (a

recipitate is formed during the .addition. when the addition is

gnpl ete the tenperature of the react.ion m xture is allowed to attain

Jon terrperature and mai nta| neq for 2 hours further. A solution of 1 615
2. s - X oxy = 4' s fe.t_r_a.h.y.d.r_n.p;u_a.dﬁ.loxy

r] {‘I.an«s el etlrmhgzdr(mmnaﬂszl n;q 5' THP), (m - e

I uororret hyl.p1enoxy)20=-4.17 kmy I yI ]cycl opent - -I-' a -

yl} 55 acetal dehyde5 ‘97 Eﬁt of anhydr ous
t he;m added, “and 't he. I’@‘@C.t713§) '*g,,c |§ ept at room terrperatyre -
- hours. Water_is. then sl. ova a ded “unt ?
agueous haé’é"“{‘ g fromc oz
aci d di sgbl \pdvdoentetlye] .. [V E -é__ e dcey
1, 546, 82Rydroxy -4a-tcttahyd ropyranyloxy 13’9\ {[$r'£1 B I_a;e?o gar.u c extract is
wadbied w(mh tsﬂmmtbeknhf&W) Hrbuc h1166) dcnsol’Ut-l tjcyplophnt OVl magh@si um
sul fate W@%mm Fre?*"—va'céﬁﬁi The tesidue is treated with

an excess of':etheéreal™di-azonegRame Lfég 15 mnutes, evaporated to dry-,
(ZM:
Hg

ness, redi sSAabluil df1.92td1€3.572mMolG B tmyaﬁmuaatmﬁwn um chl ori de

SOIQ tion Y@yloxryQ S’Bdﬁ’é@-ﬁv%w raprozy bzd gzey)and evaporat ed to
dryhess O¥fdel Qacund”. - Hlcycopent- Tger ’ e tl. __-.;_ usi ng
ethyl  ac gkl By BOAPMA G S0P 5@? "'%mftd o %&%‘%of di 6[erc], 9a -
di hydr Oxybluend 1a3)153e-re 't ixtureh thapgl@)we Gcondnjiﬂgg1 for

tr| | uor me regtilo gas yn - 13 - trans
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wnh 3.3 g. (26.2 ‘mmoles) of oxahc acid dissolved in water. The product is extracted
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EXAMPLE 9 To a solution of 1.31 g. (2 mmles) of dl [err] - dihydrosy -
11a, I5a - bis- tetrahydropyranyloxy - 16 - m- trifluoronethyl phenoxy -
17,18,19.20 - tetranorprost- 4 - yn - 13 - trans - enoic acid nethyl ester
in 25 m. of anhydrous nethylene 45. - - - chloridé-are added 4.48 nlL. (32

nmol es) of anhydrous triethylamne, 2.71 m. (28.7 45 mol es) of aceti@

anhydride and 27.3 ng. (0.2235 nmol es) of = 4-di nethyl anmi no- pyridine.
resulting mxture is stirred at room tenper at ure for..1 hour, and passed
through a colum of Florisil (200 g.) in nmethylene chloride, eluting the
product wth netthyl ene chl oride and. net hylme,smhl gride-ethyl acetate (9: js.
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1.260 g of Lrr] nes cthrrraa'dlwxed withsa eanyra ﬂdggbcsxlynon, 16 -
m- trifl Jor ot hyl p‘iﬁ e s ey f:;,lfftf :Vainime) o) cﬁlonde

trans - enoic acid ngddyss3 @&iarsg(sraa. .lg btk ,é@ 46 ch has
t he 55 f ol | owi % yorpmsthylphegoxy - 17,18, 19,20 tettanorprost 4-yn-13 - trans - enoic acid
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55 U.V. A [errj YQW'ZGFWS‘G"QSS‘”"WCF@’@Q an coik ]whshgas rl& @Liowmg 3.32),
([err] 9100, 2090

| , 546, 823 o u.v. Am:?' zzo 275, 280—-284 nm’ (log 1@ 92, ﬁs[ s.n(t)](a 8300, 1950

3320 1740, 1595 [err] N Ry [ € gg’ 95,2.00, 2 2 07 ‘(m. 2x acet oXy
H: 2.47 (s, 2h H2): 3Regnig 3§ 31?&%%99 IEQt'é?%WB |

5.50 -5.83 (m 2h, H 1}MR. ,sgﬁ' 953,63 S3H( Bk ﬁlgsta omatic). In a-simlar
manner, startiifg froml 435 g. of 5.38—983fm] 20, Hliyayy oxy - 1la, 15[err] - 15
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m xture of 1.412g. (7.415 mmoles)- of cuzég S;’%dl de- and 10 m . of diet hyI :
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to 78C and tH¥n a %‘%ﬁ@ 4\-.-; . g et __'_261& (@87 . 45
di acetoxy - |1la, 152y eit S tiirtafd 74 éﬁgro'om pera e for 1 hour,and assed

trifluoronethyl phenditsugh a bolunkd of Bloriti) (200 g tii REtOyldAe CBlbride, chuting 30 proddes witht I ans
- enoic methylenié chloride and methylesie ‘chloride-ethyl acetate (9: 1). The combined “eluates
50 are evaporated to dryness under reduced pressure and the residue purified by thin 50
layer chromatography using ethyl acetate:methylene: chlbnde "(15:85) as gradient,
thus obtaining 1.260 g of dl 6§,9 - diacetoxy - 11a,15a brstetrahydropytanyloxy -
* 16 - m - gifluoromethylphenoxy - 17,18,19,20 - tetranorprost - 4 - yn - 13 - frans -
: enoic acid methyl ester (racemnc VIII-A R’—m—CFa), as’ an ozl, Wthh has the
55 followmg consmnts : 55

UYL AN zzz 275—276 280—283 om (log e 396 332, 332) (e 9100,:3 :
LT 2000, 2000)5




acid, nethyl ester, in 25 nL of diethyl ether is added. The reaction
m xture is main- 40 tai ned under the sane conditions for 4 1/2 hours,
sat ur at ed agueous anmoni um 40 chloride solution_ is then added and

“the reaction mxture is allowed to a attain room tenperature. The m xture
is stirred for 1 hour further, - filtered through Celite (diatonmaceous_earth)
ad the filtrate i s washed with saturated sodi um chloride sol u- tion, dried
gver anhydrous magnesi um sul fate and ,evaporated to dryness. The resi due 45
i~<s/ chr omat ogr aphed on 200g. of Fl orrsrl The fractions eluted with ethyl
elét e; 45 methyl enels¥é 486"r|de mxtures (1-9 and 2. Rlﬁ .af ford 649
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: trlfluororrethyi" henoxy - 17,18, 19,20.- tetranorprosta - 4,5,13 - tra_§ -
“trienoi ¢ adN.-M.R.@#&ihy | 1%%2-@@:2(;{3»géémé>qamf?’err] ), ~as_an oi |, \@Zg_h{%as
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- trifluor qnet hykephennxars, 28612938nﬁQBQe-3%332Qar3@9}(aprl@Q;tlaSO, 4,5,13 - trans
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&) JEOR S5 aRIE b 1§a mwdmatonnﬁﬁurémm-errperature for 14
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pr essur e chleride rsplntion fedded and. Fiop > AT, TP chl orof orm  The
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9a .- aceRtmp—CFL)la 15 [err]

" chloride (6 4)

as el uantﬁ. Sur Pulfaro nddéva@med egateu redidu, 156}12 -

di hasdr oxys chranﬁmgmpnea oaozoo g, of Florisil Tbe _ age@rerg 19450 -

t et ranorpneé!sk@.-. hipride . migturesy 1a5h§nd Ztsr)lggﬂil @[;19 'ﬂfvgéaqm ester: (racenic

X-A, [erAjele- R e i e ot iyl Ghomb STX-AL V. [€rT] 221,

275, 27938 3 Lm’oﬂ,ﬂfﬁchhﬁtﬁﬁalowﬁ otkpmd. 24) T 0650, 2120, 1740) -
[e

s | U\IT A oo 221 | 753 S e 8@4303 o4, 3349 %90) (ﬂ 0(3,_ 216 3800h,S" "1 585
: S Y- 19so, 1735, 1595 cor?; o

' -'-NM.R 3% °°°' 2 2,02 (s, 3H, acetate), _
" . 330(s, 3}g methyl ester), . . _
55 : 697—7 35 (m, 41, aromatu:) , : $5

- In a sxm:lar manser ‘but using dl 69 - dmcetoxy - lla,IS,B bxsnetrahydro- e o



N. MR [err] 2.05 (s, 3H, acetate); 3.62 (s, 3H, nethyl ester);
3.73-4.10 (m 3H, H11, 16); 4.30-4.67 (m 1h, H15); 40

4.77-5.27 (m 3h H4 6 09); e 40 5.50-5_77
(m 2 H H13, 14); 6.93-7.39 (m, 4h, "aroati€). In a sinilar manner
starting from592 ng. of dl 9a -. acetoxy - 1la,15[err] - bis-
tetrahydropyranyl oxy - 16 - m- trifluoronethylphenoxy - 17,18, 19, 20 - '
tetranor- 45 prosta - 4,5,13 - trans. - trlen0|c aci d rrethyl ester

there are obtained 402 ng. of dl 45.9a - acetoxy:=| la,l5ferr] -
di hydroxy - 16 47m - trifl uoronethyl phenoxy,s46,82¥, 18, 19, 20 .- tetranou)rostaﬂ
- 4,5,/13 - trans - t C 4aCl X3

=r 1%,9%%11%,%@0% F14.
oi |, whi Q[Lhas t he fgﬁg%ggngen&er&aamm ﬁﬁ ff;;f " 5, 114y
(log [err]x3.925, 3. Iﬁsmqahsaroaﬁ)ny(og;er 1§ - Memﬂug@@ehypbmg-lw,lggo tetra'mf-l R,
[ er r] 3620 % 40 1% ‘%%)g tgi?&w tsmethyl ester (racemic IX-B, R =m-—CF;), as 5
50 as the °°“s 1, 546, 823 | S
18 N.MR. 8 [err] 2.05 (s, 3H acetate); 3.72:(s, 3H,- methyl ester);
3.73-4.13 (m, 3H H 1llyvls)}s" 4.222,-245,7232 (om aochl-Mﬂsi.B),,s 15) (s 7750, 1620, 1350),

470533(m3HH4 9,:,"3I . 5 5.53-5.80
(m 2H, H13, 14); gni") (n}”%"*"aF%&éﬂm MS. (as bis- trlrrethyIS|IyI

ether) me 656 (I\/Hr) ByNMJle s,ﬁgme o0t (8 SH . SRetate)9a - - acet. oxy - 1la ,15a -

bi st et rahydr opyr anyl oxy - 10 - 355(553Hnmeﬂmqs¢d)uor onet hyl phenoxy -
17,18,19,20 - it%tranorprosta - g% 530?‘?’ <13, 14)3 ¢ rj enoi ¢ acid nethyl . 10
ester and 8R -9a - acetoxy - |1l '5[’3% I'S e ‘rahydropyranyloxy - 16 -

m - trifluoronethyl phenoxy- 17,18,19,20 - tetranorprosta -4,5,13 - .trans -
trienoic acid nmethyl esBetheaame methode8R e} MspMowellya,liat-damahyd&pyrambet oxy

- Ila,15a - di hydrox§oy- 1%~ yydfv r?qlerlw ﬁ?mehg%{% ho e d-
tetranorprostags 4, 5?&;@&%6 m - Emmylﬂ 't 1?&13' %ﬁg&‘f;@% 15

(8R-anti ner of X—A Besterare

di hydroxy - 16 - - ltnslﬁ& rmm --mi:'tnm@rom&hﬂﬂmox! etl?‘,bﬂsierzpr-osta

- 4,5,13 - trans - t R taa;(‘ﬁd -Jo;t%ﬂ Rof T LE
12 20 2do0 a Um {%@nma@ﬁet 0X Y0
“lla, 15a - 20 anum&onxm,na—m&f)uoronet hyl Bhenoxy: -

17,18, 19, 20 - tetranorprosta - 4,5,13 trans - trrenorc aci d-met'hyl - ester

in 8.7 nL of nmethanal there are added g‘ ﬁf water .and 203 nyg. .
(1.47 mmoles) of anhydrmaumwe'mdfﬁr S lmlse bzstetrdi:?cﬁwt' ng

mture is-stirred apymsyey i mmﬁr.af:woﬁ)mémylpueﬂoxbow,ﬁs, y,%ea 145,13 - .
elimnated 25 25 = urmer- mm tp?thytsa!menarml 20 % ewedueoedc haid @chtimed &, 25
ryness

water and extract e&"? uced i 1By %&msr@ ﬁ?fa_ ocAryr :
el i m nate unsaponi f| Qesldl q[ﬁ’ cﬁ,gglg% g l -'é '3 “ﬁn th
sodi um : pot assi um tarehmtrﬁus &Gunﬁk 399 gedifhy 9aa@&toa§e1w16aa Gdhoxynaist-Ng -

m xture is cooP@d t otifigoromethyiphensry- AT1E8:1920 d etran@promy: 46,13 B4rammrofriencic agil 30
oxal i ¢ acid dissol vef®] tg“?ﬁ (racgggic | Rifip R*= FP)’s‘f‘lﬂnrf"thh“'tth“a&ﬁ hase
s 30 separated and extracted with col d et hyI acetate (2'x20 ni.), the

conbi ned organic 30 ex tMg,H ar sium -
tartrate solution (3 X %Rﬁnﬁ P[,%%io%g— é’%@gﬁei@ﬁ g%p’fztd?‘g and
evaporated to dsyness: unﬂargggraedm m,empneo mmtar:@bt ai‘nikng 166  ngy. of 35
dl 9a, 1lla 15a - trihydroxy: ml - -:- tl’lf| uor o- et hyJ phenoxy - '
17,18,19,20 - tetranor pNd&Radws % Jespfe); _ trienoic oacid (racenic 35
XI-A [err] an oil, which has thg7 ? @& rﬁ’sﬁ; nts:

35 U V. J[err] 221 275 282 nms()-l—ag m},rmi,H-u)S 96, 3.33, 3.28) ([err]
9100, 2140, 19@0); [err] ..344003- 9@5311:13-205,9)1595 [err] N. MR [err] 40

3.85-4.10 (m 3H); 4 98 .30 (m %'50—%6‘@“, I:ngmg

In a similar manner starting from 592 mg. of -dl 9« - acetoxy - llu,IS]B bis-
tetrahyd:opyranyloxy - 16 - m - wifluoromethylphenoxy - 17,18,19,20 - tetranor-

45 prosta - 4,5,13 - #rens - trienoic acid methyl ester there are obtained 402 mg. of dl 45
9% - acetoxy - 11a,158 - dihydroxy - 16 - m - tnﬂuoromethylphenoxy 17,18,19,20 -
© tetranorprosta - 4,5,13 - frans - trienoic acid methyl ester (racemic X-B,

R2=m-—CF;) as an oxl, which has the followxng constants:
U.V. AYSH 222, 275, 282 am (log ¢ 3.925, 3.276, 3.22) (e 8400, 1880, 1660);
50 LR vS'S% 3620, 3440, 1980, 1740, 1595 cnr?; - 50



40 5.60-5.77 (m 2H, H 13, 14);

40 6.98-7.40 (m 4h, aromatic); CG13 NMR [err] (ppm 176.688 (C1);

.91.123 (c-4); 204,289 (C-5); 00018 (C-6): 72 333 (c-9): 77 632 (C-11);

© 130. 037 (c- 13) 135. 466 (c- 14) 71. 910 (C— 15) 71.033 (C16); 45

MS. (as nethyl ester tris-trinethylsilyl ether) nmle 686 (M). .

45 In a sinilar manner starting from201 ng . (0.441 mol es) of dI 9a -

gt oxy - | 1la,15[err] - dihydroxy -.16 - m- trifluoronethyl phenoxy -

18,19,20 - tetranor- prosta - 4,5,13--.trans - trienoic acid nethyl:

£sAd8 there are obtained 163 Wﬁsséﬁ dl_9a . l1la 15[err] - trihy8roxy = 16 -

m- trifl uqqmt@dusphgrag){sym’ ddmd)8, 19,.20 - tetranor- 50 . - prosta.-. -

~4,5,13 - trans - trlenm(scsmmﬂﬂesm;emc Xl- [err] ), as an oil, which
50 has the*fol | ovi ng. ééﬁsﬂ%‘r 3HyHa. 6{err] 221 5, 275 282 HW).
3.95, 3.35; '3.30); (eigivhls 9odht ﬁ%gg-“r'R.; [err] 3420, 51975, 1720,
159 [err] N.mr. [err5]53_5s ¢ 4H R4 3h, 7 H16); o
4.15-435 ( m_ 1H); 4640—346 En,(mam&C)S 00530(m 2h h- 4, 6) 5. 60-5. 80
(m 2H, H1M4S. (fﬂ?‘s'mé‘@ﬁﬂﬂﬁ?')(ﬂeﬁﬁ >ar.omatic) : 19.
1, 546, 823 Bymesame method 8R - 9a-aeetoxy- lla,lsu-bxstet@bymmnm met hy ester

trrg-trr Habe: ;' .; (BT (pprly 176331
(C- 1) 9 ' ,19 4ekBanor ,s ~Otfans £2. 886, 72.561

(C— 6) Bholf,1848:0 QE 913'. IIa 5a

di Hydr ox{ees - 1 ' ﬁg%& } 18 19 0-.

t et r anor Rikeipd n;iraaﬁmm dcdd my]ces I xs;,er and 8R - 9a -
di hydr. ox% -16 - m.- trrfl uor onet hyl - phenoxy, -
'osta b : ns - trre aci d %thyl ester

"
. .. jﬁi%ﬁé‘ L. 535?;’ Lubfrsitoxy - - m-
_ ic -deRll yw 43 (K \8.7- mil 6f - -arerﬁE!dEd’iIIWﬂIOSta - 4 5,13 -
trans - bfrwecroand mudg((wmmom Qtrnnh%rdmusms}ium ; and ther ] and 8R - :

02 g ‘*‘fed- me x TRENOXY 73 |

8, 19 rx%qgfg Ao " gy ma rmg@mcr d (8R antiner

of Xl - B, sojp.&li] Eﬂ(ﬂ:ﬁf : 3odf@ ) mmﬁne, rg?tad‘merret hod of

Exar npl ead}_ied ixtus & e mg‘fn ﬂdded 232 m!dl H uor oret hyl. phenol
- ' X 30

mtram soluuon (3x7 ml.), . - -
YERF, ning;. 1 Hprrenpt Pﬁr' 'gc“{ trvelyobtar ned
p 't3?i i u~'r'o.':' R h)u pue | Lof at et. Egﬁ@ ;i &B et hyI '
m br omophengyy gt at%?% 2985 nme(k’g‘ g)bﬁ'ﬁoﬁ gm{;rg‘gh %og(f a)aet ate,
30 et hyl mf,num"g.phmmmmm%m-hyl p- but yi phenoxyacet ate, ethyl
0- et hoxyphenox.x.acet atgssﬂha/l met hoxyphenoxyacet ate and
: -4.98—5.30 (m, 2H, H-4, 6);
40 . Lo .5.60—5.77 (m,2H,H-13,14); - - L 40 .
C T 6.98—7.40 (m, 4H, aromatic); : P
0-13 N.M.R. 3 (ppm) 176.688 (C-1); 91.123 (0-4), 1204.289. (C-5), -90.018
-(C-6); 72.333 (C9); 77.632 (C-11); 130.037 (C-ls), 135466

' (C-14); 71.910 (C-15); 71.033 (C-16); - : T
_ 45 M.S (as methyl ester tris-trimethy] _yl ether) m/e 6 686 (M*) o _ .45 . .

In a similar manner startmg fmm 201 mg,_(0441 mmoles) of dl 9« - acetoxy -
11a,158 - dihydroxy - 16 - m - triflioro ylphenoxy -17,18,19,20 - tetranor-
‘prosta - 4,5,13 - trans - trienoic acxd miethyl. ester . there are- obtained 163 mg. of dl
. : 9a,llu,l5ﬁ trihydroxy - 16 - m - wriflioromethylplienoxy - 17,18,19,20 - tetranor- -
50 - 4,5,13 - trans - trienoic acid’ (racem:c XI-B, R"—m—CF,), as an oil, whxch 50
' the following constants: o

UV JL #:2" 221 3, 275, 282 nm (log e 3 96 3 35, 3 30), (e 9100, 2240 1990),

- IR. v,f,':‘,i'a 3420 1975, 1720 1595 cm"

N.MR 3 s,ag's 3.85—4.10 (m, 3H,. H-l6), e
5 4.15—4.35 (m,-1H); i
- '  4.40—4.65 (m, 1H); -
S soo—sso(m,zn,n-«r,a), B
5.60—5.80 (m, 2H, H-13,14); =
700—7 45 (m, 4H, aromauc)," o

55



35 et hyl p-ethyl phenoxyacet at e.

35 B. A mxture of 30 g. of phenoxyacetic acid, 100 m . of ethanol and 10

mL of sulfuric acid is refluxed for 22 hours r~nn| edpoured into.ice water

and extracted with methyl ene chloride. TFhe- orgé*n“‘lc ‘extract is washed with.

water to neutrality, dried over sodi um sul fate and evaporated to dryness @

under vacuum to yield ethyl 40 phenoxyacet.ate,  b.p. [err] /17 mm Hg.
40 In a simlar manner starting from the corresponding free acids, there
are obtained: ethyl - o-met hoxyphenoxyacet ate, et hy_t__ mrret hoxyphenoxyacet ate,
45 « eth9l p-pethoxyphenoxvacetate 1=546s$23 - 19
45 et hyl p-et hoxyphenom;sa@ehahﬁgst@hbsdlmah lbmérphm yMoet at e, et hyl
m et hyl phenoxyacet at eC-12tNMR. 3 {fpmd y g‘? 5804.321 (C-5); 9 égéflayl

) 89 986 ( -6); - 72.886, 72. 561 277.892°(C-11); 129
o- chl or ophignoxyacet at e, C.13); 135.401 (C-14 7195 : 70,838 (C-16).
et hyl mchl‘o'r‘ophenoxyacet at e, ané %hyﬁ %Cﬁu) (n acetate.”C. By
repeating the §rocedurBy desand habod, BR a&t- abetaxfy E)laml-edﬂiyﬂmm+ mg-as st-arting .

, 51
materials the conpo@i%ggvbﬂnﬁd-gtwg %ﬁ‘;slﬁwdg nf";’fs as e a) omnmh ere 55

are respectively ob N acid
55 di net hyl 2-oxo0-3 h}}”“”" tﬁﬁo%ewgﬁﬁgogﬂsﬁﬁﬁcen%% mﬂ:hd@t hyl .

2- 0x0- 3- (p-trilbl uormylmeh;g mxy,)q;zoogangs okt - trans2-0.uenoxcac1d(8R- 10

1, 546, 823 -9l bk .%%gvprlé onat e
di met hyl 2- oxo- 3- (nff§ f@f %% “’ﬁ’ﬁ‘&%??&‘naf‘ng hfﬁ'eg‘m %
2- 0x0- 3- (o-f | uor ophenox propy phosp Ronat e,

~dinmethyl -
2- oxo- 3- (m f | uar ophenoxy propyl phos honsEIs’e\MELE 3. . dinet hyI
2- 0x0- 3- ( p- butyl phenox§)B¥r ps}of Egample 1, Pm&s“"“&“‘ﬂ’ﬁnet hyl . 15
2- 0X0- 3--(,0- et hoxyphenoggwwym,phonate dinmethyl 2-oxo -3 - (m -

et hoxyphenoxy) pr opy!| phﬂ&ﬂb@ﬁtﬁdﬂ@lphdrbl;mt hyl
2- 0X0- 3- ( p- et hyl phenoxty Ol?’hosphonate di et hyl

<

2- oxo- 3- (phenayy) pr opyTFHEHIRLE™, - 10 _ dinethyl 20 o 0
- 0X0- 3- (0- net hl exyphe e ‘,.onylphosphonate ' - 10

d| met hy_I 2 -,oxo - 3- (M p-baylhei 'henoxy)propyl phosphonate di et h'y-l '
SINOEFRNENS osphonat e, di net hyl

A e"'.,L'.;" pfgulomt- tamed . 25
y)Pp opyl phos%onat ke resgemvely o o '

2- 0XO0- 3’- ( 0- rret hyl pheno

2- oxo- 3= (m met hyl phen 15

di et hyI 2- ox0-3-(p-fl YpLs, wr‘f' .s phonate -di rret hyI

2- 0X0- 3- (o chl or ophenq, 1 "‘:,:-_nm‘ di.met hyl P
2- 0X0- 3- (mchllﬂrophenoeﬂ;y)pm : b&pate and di et hyl 2-oxo- 3 (p- 30
chl or ophenoxy) propyl p enmacemte, D In accordance with the

met hod described in ‘leh CEE“‘C’ dI (2'a-~ "20.* hydroxy-- 4'a - p -
phenyl benzoyl oxy - [erg vl 7 - I'a - yl)acetic acid

1,2'-lactone i¥ condeml&yﬂputhylbhehdmmtapyl phosphonate reagents obtained in 35

part C of this Exarrple r ectlvel 1( hd -4a-
p _phenyl benzoyl oxy gaefid &{i" %)ré ouor? cot(:c 3 .ﬁm‘%&aﬂm& m'Y
trifluoromethyl phengity chioride. tract is W ty,d -
yl) aceti,c aci 25d11ed2¢ved wdivmrsglfate] pad Qfapogated thmnaandermm, 9 yueld ethyl '

phenyl benzoylo y - plsp ““f%zﬁl’ 36448 —--(te - trlf .uog.omet hy! enoxy)
but - I"(t) - en - ;bmj'zyl cyclopent fmm i é%eﬁ“‘i% tone

30 . . {2"a - hydroxy - 4"a - p. phenyl benzoyl oxy - [e_rr] - [3" -
oXo - 4" - 0 - 30 - ethyl o-methoxyphenoxyacetate, S
ethyl m-methoxyphenoxyacetate, - _ L
45 cthyl. p-methoxyphenoxyacetate, .. . . .. IO 45

. ethyl p-ethoxyphenoxyacetate, ...
. - ethyl o-methylfhenoxyacetate, '
. ethyl m-methy, phenoxyacetate, _ e
- ethyl p-fliorophenoxyacetats, ~ -~ . o T o
.50 - ethyl o-chlorophenoxyacetate, ~ = o T 50
~ ethyl m-chlorophenoxyacetate, and . . L Lo
. ethyl p—chlorophenoxyacetate CoT

" " C. By repesting the procedure desmbed in part. B of Exam le 1, using as
starung ‘materials the compounds obtained in parts A and B of this Example there
55 are respectively obtained: . _ 55

' dxmethyl 2-oxo-3-(o-tnﬂuoromethylphenoxy)ptopylphosphonate,
dlmethyl 2-oxo—3-(p—mﬂuoromethylphcnoxy)propylphosphonate,



br onophenoxy) - but - I"(t) - en - 1" - yl]cyclophen - I"a - yl} acetic
acid|,2 - lactone, dl {2'a - hydroxy - 4'a - p - phenylbenzoyloxy - 5 -
[3" - ox0.-4" - (m- bromophenoxy) - but - 1"(t) - en - 1" - yllcyclopent
- l"a- yl) acetc acid 1,2'- 35 | act one, _
- 35 dl {2'a - hydroxy - 4'a - p:- phenyl benzoyloxy - [err] - [3" * oxo, - 4"
' Q - fluorophenoxy) - but - |"(t) - en - 1" - yl]cyclopent - I'a - yl)
@tic acid 1,2'- lactone, dl (2'a .hydroy - 4'a - p - phenyl benzoyl oxy -
] - [3 - oxo - 4" - (m--40 fluorophenoxy) -but - "(t) - en - 1" -
cyglopent - 1'a.- yl) acetiagsagss 1,2'- 40 lacton, dl {2 g - hydroxy -
- A p - P y, 30 oxo - q (I-’ - putyT phenoxy) -
but - (t)ggﬁ ?fzxo- n(;%réf”gp 3"L ﬁéﬁ?{p naé yl}. aceth acid 1, 2" - :
Iactone 45dmmylz.oxo.35((b.ﬂ{. oxyDRIEHYID) hodatea- p - phenyl benzoyl oxx ,f[err] -
~[3" - oxo - difiethyl -@0-3-("%0!9? : Ne!lllmgﬁ honateyt - (t) -.en -
_yl]csycl openf"m‘ﬂ!}; 35k butylphenexy)pep e | actone {2 a - hydroxy - 4'a
p - phenyﬁﬁ% 3x6 XY _ (im | thdxyphériosy)propylpBdsphonatd ' - - m— et hoxyphenoxy) - ‘but
- 1"(t) - eidime z-oxoaal—(}egmylbmmjsmpylﬂho@omm,yl} acetlc acrd 1,2"- 50
| act one, - ;Ldémgthyl.,.zﬁgq-i ..1,._..-.,°xy)pr°pylph°sl_>h°na_t _ 10
50 {2"a:¥ < oy T N ony [err] [3 -+ oxo - .4"
(p - ethylpl yl]cyclopent 1'a - yl}
aceti c aci ddine osphémgely oxy ‘- |er:]

phe?%/I benzo}line 1 P' thylP eBﬂ'KY)Pf SP hogate, _ "5 (phenoxy) r but -
Qg a

- en -. y)p ph(m@t? acetic acid 1,2 ctone, 55
d {[err] - pzq,{xo.g &yhdmé}zoyl oxy.--[err] - [3" - oxo - 4"
- (o - rreth m-chlowphenoxb', phosphepateland - y| | cycl-opent - [err] - yl)
aceti cc-aci dech‘ Z‘°¥°éd?‘6‘i‘¥%‘°Pbd‘P°x3(){”8PYl]h°sPh‘1‘?§:‘Etr oxy - [err] - p -
phenyl benzoyl oxy - [err] - [3" - ox0 - 4"- (m~--60- - - nmet hoxg(ghenoxy) -
but2e |" (t) D. Iﬁrhccordiﬁcevgitlh mletbwemscnbeq Cé?,mple l}?ﬂra@eﬂ! @laarid 1 .

| aCt one, . aa_ oomi{:nst:?y4 th prop lphos nate rea%t( "?--' 1 '.fn-;“i err] - [3" - oxo
- (p- of 3 .
- en - - lcycl opent - Jerr] - yl}

21 met hoxyp enoxk) g i /s o

acetic acidd {Ze— Hyévtsoﬂe' Tbenzoy! - 13 erEp = phenyl benzoyl oxy

- [éfr] - le{mpﬁeﬁé W“’e“'bu -y acid o gi -

yI ] cycl 0 ) IQQ eR\ielzo -5 377 okcAL4?00Qy -

o a?ﬂuhdwlﬁhﬁrgﬁ e%ﬁt] 1”(t%enpll'e§;xl?]’_ @ '[4 Uu;yl} aP@Pn?d - [3" [ oxi:) -
4 pheno Ll eycl opent . [err] -

' W}"'glcetlbc,:: é’&{%“l)hld ﬂyri(gor?%%}'g%ﬁfymg%qﬂ%ﬁ%“y .'.'.-._f"‘ P _30- -
phenyl beqﬁm}cﬁv [berr -~ met hyl phenoxy) - but

- 1 (t) end (&% --hydtbidycy4k o penghenylbihzoyloxy v |ST8 a (¥t  oxoact't-'@m 2' - 10 | act one,

rr] mmﬂmw buf e A - eny- 1"erHﬁ5§?}°B@hzdy‘l'o¥&/a°e“‘[§dr}2‘ [3" [3 oxo - 4"
err

- - fl )oxy wt " 5: . [3MY|0L&¥$I|' Q@&Dt - y| }
acet i C aciufrg %(;tt.om(t) ] & - 1" - yl]cyclo t { @l-]yl} adeticlicalk2’- [err] - p -
phenyl be = 154,;:h{ or ophenoxy) - but

er ] o '
- t) - erf11 {2?.' & Poeh é{PB" 1, 2" 40l act one,
' fi W?(s P érlﬁ‘%%mzoy rr :;1 [3" - 0XO0-, 4" -
(m- chI oro yl)ydxo xyOL Y. -pl-ﬁﬁe)tylbenzayloxy-JS’,e-[;'r oyuc-ld eg-- |'a - yI}
acetic acbmlylﬁlee{@ky) Dt - 1(9) |- #mt-oWi'e- shheyclopent - 1'x - Yll} acetic acid p 1,2-

2% [er"“]‘ a (Y 10bey - W2"'J - pheRyipenBGHY] PEN7SY L R4V plgrl- W - oo -

ethoxyphenoxy) but - 17(t) -en - 1" - yl]cyclopent - la - yl} act:tlc actd 1,2-

dl {2’« - hydroxy - 4’a - p - phenylbenzoyloxy S’B - [3" -"0%0 = 4" (m
’ 0 ethoxypl{ienoxy) but - 1”’(t) - en - 17 - yl]cyclopent - l' - yl} apetlc acxd 1,2’ 50
] - lactone, . \_ .
dl {2’« - hydvoxy - 4’ - p - phenylbenzoyloxy = 5’8 ~ [3"” - oxo'Z 4" B (p -
ethylphenoxy) - but 177(t) - en - 17 - yl]cyclopent - 1e - yl} aoeuc acld 1,2’-

2/, . - 4 nylbenzoyloxy sr - [3:( o OXO 4n - .

S 1"(t) en - 1"p- yl?g;clopent - la - y1} aceuc “acid 1,2’ lactone, 35 i

dl {2 hydroxy 4%« - p - phenylbenzoyloxy - 5'8 - [3” - oxo - 47 (o'-
methoxyphenoxy) but - l"(t) en - 1" B yl]cyclopent 1'e - 1} aceuc acld 1,2

'. dl {2’« - hydroxy - 4’ - phcnylbenzoyloxy 5',8 “[3" < oxo - 47 _ .
60 : methoxyghenoxy) - but - 1"(t) en - l"-_- yl]cyclopent - 1’ - yl} acetic aud 1,2’ _60 =

dl {2% - hydroiy Ya-p- phenylbmmyloxy 5’8 - [3" - o%0 - 4" .-

35

¢ et o a———vn e e



chl orophenoxy) - but - |"(t) - en - 1" - yl]cyclopent - [err] - yl} acetic
acid 1,2'- lactone. In a simlar manner, starting from1 R - ([err] -
hydroxy —ferr] - p - phenyl. 25 .he.nze-)aLex-yt——[—elLlL]—-—f—ean%d—eA,Le-l opent
- [err] - yI) acetic aC|d 1 2'-lactone there-are 25 obt ai ned the

correspondi ng*1l' R-antineric derivatives of the above-listed dl corrpounds.@

EXAMPLE 14 Exanple 2 is repeated using as starting.materials the dl
conpounds obtai ned in Exanpl e 13 to produ.ce respectj vel y .30 dl
{[err] - hydroxy - [err] - p = phenyl’benzoy ony -'::[err] Terr] - hydrq
"o 30 ([ery] - trifluoronethyl phenoXy#6823nt ~- 4" () - en . 1" . 21
yl ] cycl opent - [err}nethogﬁ,ﬂenag)e.tb@ aw(t;i 3:;21”L@I]f:ﬁlﬁﬂnﬁntfad|yl}[mhud lJzydroxy
- [err] - p- phenylwzoyl oxy - er

trifluorone Lhy,p’henogl(l Wg P @Pf“‘b;PFEydo tglycq)g %M&qﬂ&r] -

yl} acetic actg 1 F o>’<'y e[’r] - p- 5
et mregﬁgty'hﬁfﬁhén@%%ﬁm xf%d?ﬁwfmmcw?aﬁéﬁc e -y
S e, A e i e
hcetic acid Qy'zphiegé"’f%me{r ghydroxy - i oy mgy o B e ] )
phenyl benzoyl oxy - enoxy) [-cjuf T 1"(‘}1y8'f o>3y 4{1 % 3'13 mﬁra?)“?ml henoxy)

- but - 1"(t) 15 en - 1q 29/l ke QE&Nt p anb}nmy x}}sqsc-e[sl"c.ml-d" (o - 15
1,2'-1actone and dl ch1{>mpl$e:}oxy) mkmm e{:epglll’ﬂ yl]cy@pentphlémylyﬁeqqmm%yz '
[err] - [err] - hyd -,brom) X 9 3 o% 4. S0 -
yl ] cycl opent - [err]chhm§‘de7}m?}8 5y A % )# [yl} a‘,m.:,,,;,glll,zferr] -
hydroxy - [errd - pisxto enzoyl oXy - _[err ln[xer ] - h rox4.- 20
45 (m - bronpphenoxy) ! {2 - hydroxy }"4(4 ) p- phen y ' ﬁrp@n 4 ;r] -
yl'} aceti,c acid 1, 2'chipraphensx®) b d’l%zea-l y&‘i%!‘gl’ez t1kerp a°f§'”°'d12

phenyl benzoyl oxy - f_’ﬁpﬁam&ﬁ{hhme R ¥bm R4 (2% { Bjdroxpl QADPBENgHNN- - but
S 1M(t) - en B - yHedeoyay GpEpt- fo nﬁymaopeyu}moemacm.addm,zmaemmm 50 25
. dl (2'a - hydroxy obtaifiedshe cogresponding i {R-dntimeris\derivatives ofthe gbpve-listpdodlicpraporndsr oxy -
4" - 50 (o-. fluorophenoxy) - but - 1"(t) - en - 1" - yl]cyclopent -
[err] - yl} acetic acid 1,2 -1actone andggAmPer il - hydroxy™ - 4'a’™- p -
phenyl benzoyl oxy - [erﬂS}xample[Eﬁs‘}epeateﬂyﬂhgmystamﬂg matexials the fdj mmpﬁenbw;l?d - but
- 1"(t) - en- 1" ly B toympeuice, feppqtiely: y| 1 acetic acid 1,2 -1actone; 55

dl £2 a - hydgd)xy - p}mi..a }:gd;oxy hﬁwy‘k‘beag Wyox k ri3n- -[h%gx]y -4y dr ox3p
P

- 4" - 55 (m="fluggo 'ty - @ Y7 .‘Lyncyclqpbdtcml Ol Bdetic

[err] - yl} acetic acidd,2t nelatttlbf%aamlmdy B r-rﬂ-.' 5 ®ril3"&-p -
phenyl benzoyl oxy - béﬁ"g%l' efs, Jppenoxy) « l"“'( t "F‘%U E’H'B;W‘) - but
- 1"(t) ;- en -4 ‘{%ﬁﬁ, PE ohehbbenibfRly C57AC [l nirosya@ O 60 35
dl {2"a - hydr%sxy - :&@M}Ee epnggdﬁy 91,1]@%6}6,}:_,1. e?%i']uceuc,g;dr oXy

4" - 60 (p - b ﬂ,qfrﬂmw - ¢PBop e -
[err] -yl }(gcet | gt gﬁt?i’_ lflice%: gﬂ;;ggnwl»amyérﬁt l"ﬁ‘}d X?gy %H - .
[t a_

phenyl benzoyl 0¥y - 4a- -3 ﬁ&ﬁoloxy-y - [3"a - hydroxy - 4" - 40
22 hydroxy 4" - (p-. o-m andgc{tz t-l-l;qmt)t en-l!’(t- 1]<-:yc1311é1;:;i)lgae—f d;/?d)p ent
[err] - yl} acetic &gb4 dectbne and) e Xy [- P ¥ 2y ©

R S R oy W e

phenyl benzoyl oxy - [ t?gﬂaﬂ‘tl% %mm"r?%f’g%
"(t) - gn-1" a5yl ]cyclappeal ny g Ylp}- phedyibkzoydoxy d 558'- [3% -ngzdr&y-ltla'c-tone 45_

and dl [err] - Thydr oxy) - ﬂéﬁl/’r ?fﬂiﬁwwwe‘*erl "3;1%8?@?3,5‘““
- -

5 hydroxy - 4" - (w;?i*'?é@f '

yl ] cycl opent - [err]ﬁl’lﬂmﬁigﬁt‘i pﬁmﬁxyslr 'ojhgg “§r- [err’] “"r‘?ﬁ" Foxy -

[err] - p - phepyl benz Q@ (D% hyd rL]’a- Ephe 1benzlsy}tdpx '@ - [B"a~ higdro: xy-4"- 50
et hoxyphenoxy) -but (o_- fluptophenoxgn- but]- 1"(t) I

ylg/l
acid 10 t“b’?‘?@e ’ Foxy e“yl ‘E; ifl’x’J é?‘
phenyl benzoyl oxy %guﬁoﬁhﬂ 1(3 den f gyfywp yl}
et hoxyphenoxy) ss but - d]. {Z'Qt-)hydmtyn- #a 1'p —phyt dxperst.e [1"ar-rh]ydrexyy-l 4’ acetiss

acid |, 2" -1actonce; (m -.ﬂuo rophenoxy) - but -1°4t) - en - 1’ - yljcyclopent. - 1’e - yl} acetic acid
- 2’Jactone and dl {2’« - hydroxy - 4’a - p - phenylbenzoyloxy - 5’8 [3".8 -
hydroxy 4 - fm- ﬂuorophenoxy) but 177(t) - en - - 17 - yl]cyclopent 1 -y}
acetic acid 1,2’-lactone; :
60 dl {2’« - hydroxy - 4’« - p - phenylbenzoyloxy - 5’,8 [3"a hydroxy 47 . 60
- butylphenoxy) but - 17/(t) - en - 1”*'- ylJcyclopent - 1’a - yl} acetic acid
1,2’-lactone and dl {2'« - hydroxy Ya-p- phenylbenzoyloxy - 58 - [3'8 - -



dl [err]
4"- (p

_ut_

[e.

- hydroxy - 4'a - p - phenyl benzoyl oxy -

.- ethyl phenoxy) - but - 1"(t)- en - 1"

w-plhe'nyl benzoyl oxy - [err] -’[err] - 15 hydroxy

[err]

[err]

- hydroxy -

- yl]cyclopent - [err] -

S 4" -

p -
(p - ethyi phenoxy)
|"(t) - en - 1" - yl]cyclopent -[err]- yl} acetic acid *

dl [err]

-lactone; dl [err] - hydroxy - [err] - p - phenyl benzoyl oxy - [err] -
hydroxy - 4" - (phenoxy) - but - |I"(t) - en - 1"
| - yl} acetic acid 1,2'-lactone 20 - and
p-_phenyl benzoyloxy - 146823 - [err] - hydroxy -4"

- yl]cycl opent -
- hydroxy -

20 *

( Phenoxy hydrodgtitar* b - Hutylphe noxﬁnbnt-ll"(t) ).‘“@']Ciyl]é)ﬁﬁﬁen ALyl - yl} acetic

acid |
lTerr] -

- yls] cyclibp.

hydr oxy
4" - (o

25 yl'} acetdc{®¢} Hydtoxz' W@cpowyﬂénzdyﬁxﬁ- s'phypr'axmymiyew']--- p. -
¢thy ]e -yl meﬁcrm‘hoxy

it
phelrayl be /05 acr dpl?

" but - 1"

and o (ki c&aaﬁ?

hydr oxy
- [err]

but - 1" (!t
and dl [

'yl]myclo

hydr oxy

acetic ac

- phezyl be OXY £,
et hoxypheym}oogﬁ{caudtlw- (t) - en - 1t - yHcycIopent-

acetic acjd = hydrexg rcd’a op -pbenyibenze
- [err]. ‘"‘]ﬁ%”g};‘ﬁ%'{“‘ (D

[ er3q - ylﬁwfyl_.opentm n{e&biy’[;henoxyj -}buacet'f p[ac-r ?' -;Lyl[_ '
goptic - _.'er..r v L
I~

- et hoxy héh g’))}',hy‘m

hydroxy
o

.yI} acetri} R4 o« L
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- 1"(t) - en -
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m:mﬂ%

“but - 1" (y!})aoetlcend-lli-.. -acetig acid-1,2" - .
| act one d‘iﬁ]ﬁ;’ "Yl‘mh_. % ; Nakelsss p’&c[‘pxy - [err]-r
[err]- h%&"%neand {] "i_-jxy' ﬁt Y3 4& - en’- 1"
- y# cyclhyfexy - 4”[er’- ethexyy e_@l:etmten denS(l"L _-cydlomnerlev-dl 1 -
L R i il ron
- uor0p wisHSE Gy - FER e rj--vy acetic
~acid 1,2 Ezo_l]@@ﬁylﬂﬁg?ﬂ -1 Jl]c Biyr 58 .p[y',zfa{henyl benzoyl oxy -
[erdd - [lgdﬂbi:y‘_wdt(oxmthﬁﬂm 'r'e(pJ"rly!mobpmH ) -4dut - 1
) on Do Ll T e 55 a0
N rﬁy tlo 'ﬁ:fﬁx ent PP %i? épzfy [err] - [err]
- hydr oxYiactond anddl (28 - tiydblyCr4ap! ﬂ?Ke)@lbenzo_.Uiy__ =58t {19 - hydegy - - 1" _
yl]189cl opﬁmlgm-[xaﬂhy]phmoyj)}- butade"(t) ea&ci"d-yﬂ,_ ,__,.,5,_._.¢a'gna1}a:mm [er r]Q hydr oxy
- Lerr] - e enzo4ylox ShenrbSLG [es.r;:-..] 36,0 " hy FOxy - 4" "2 (o -
g?ﬁm&mgn |a'gl‘.'.£;!rt SM gﬁ "zﬂ] wighivIox REs

F‘bphen?y&y) - but
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acetic acid 1,2 -lactone; dl [err] - hydroxy - [err] - p -
phenyl benzoyl oxy - [err] - [err]- hydroxy - 4" - (p - chlorophenoxy) - but
- () . - +¢c acid 5
1, 2 -1 ac;tone and dl [err] - hydroxy:- Terr] p = phienyl benzoyl oxy - [err]

- [err] . 5 hydroxy - 4" - (p - chloerophenoxy) - but - I"(t) - en ——
1" - yl}cyclopent - Il'a- yl} acetic acid 1;2'-1lactone. In a simlar mn@

but using the |'R-antineric conpounds obt ai ned in Exanple 13 as starting
materials there are produced the correspondr n% |" R-antneric 10

derivatiwes of 28he above-1jsted racem c cohif§ 23
10 EXAMPLE 15 In acaﬂhﬁl@nae \cmt.hmbdaﬁ:em;:)hads ﬂqacrenbed iy cydepennl Bs- 83 5, 6,

8, 9, 10, 11 and 124cetd=l nehydrox - [err X&?p 5 '=;prlenyI£)enzoyI9xy -
[err] - [-ery] =~hyd it Bty 1"
- yl']cycl opents- [eE”ﬁlzacm Eﬂﬁ'ﬁﬁ" ’é - ﬁl’fb ' 1&}9 &’l@ s" - 5
converted successi v&}dyo nt4o. - (p chlorophenoxy) but - l"(t) en 1"- cyclopent- 1’ - 15

di [err] - di hydroxyl}aoepeu‘?‘%l‘%

‘ﬁg Q)é peslenoxy) -
but - 1"(t) - en - gf‘ @0 R_

1,2 -Iactone, 10l [ eqd é“ﬂl@%e-ﬂst ra%ertmc rODyran 0X T ] 10
[err] - tetrahydro- pyranyloxy - 4" - (0 - rret hyI phenoxy) - but -1 (t) -
en - 1" - yl]cyclopent - [err] - .20 -yl acetlc aC|d 1,2 -Iactone

20 di [err] - hydroxy g [erile w,the igrfas RO ikepel 81l beig -
tetrahydro- pyranyl Qaaylz 5"3

yl Jcycl opent - [err - (y+ methylshedvk ﬂ rbydel’{t) enhb’mﬂq;qthiem- Fa{}é}”léd

di hydroxy - [dfr] - 18 , 15
phenoxy , 17,18;19, erl“él 'rh entﬂe‘;ig 2 &Ytld:%m, °'hye°i?8‘1°ﬁy)am d
methyl ester, 25 d [aqr )Ey e d&ogmw&-oxy-- ,
16 - o = net hyI pheyrmy;oxy-‘l% mabymhenoxy)etbnanb'r(;)r-@st 1" 4l]eyclpp=nt 1 --

trans.- gnoic Xcid #ee ac@slbz’e'rlm"%ﬁ [er L] igacel o . 20
bi st et r ahydr opyr any yd mjﬁ;@m yJ,Z ]y%c%& te“ah’id;": '
tetranorprosta - 4, 5%}k enyaam,s'hemiaee;@nm C acl d rret hyl .. ester '
dl [err] - acetoxy - [dr&) 9«- dihwytdyexh}a,ﬁulﬁbmetvhydwmta helrﬁox --methyl-

25 13 25
17, 18, 19, 20 - @eoxy %ﬁ%ﬂgr 4"&% tr'% m°’°tﬁ°ﬁdé¥%‘}yl:°&<‘f§| o
nethyl ester and dI ﬁeﬁ&x&: 17, rostj-al- -13 Sltlis] estar, -
17,18, 19, 20 - tetranordl Qar -Oeé suetialiydfbﬁyranylokyem-ls aethqllphe&ﬂyl- arly,

t he remai ni ng _conpo 9@9H§mmmﬂa Eﬁéﬁp&@s 4 ufie !&F@ﬂém
successi vel y t38 the&ﬁ ghh ‘hYIBhen%y 37’18319’290 11 %
r o0y Li@ -So -

and 12 to 35 p %151 - 1t7rlgig;ﬁ;rpggm,.16 - 0.
- trifl uoromet hyI phpmrxy4,5,1317trai:8-tﬁa;oﬁ cid. tetranorpros a - ,13 - trans -

trienoic acid, dI [err], rox 16- - |f| lor mi vl phenoxy -
17,18, 19, 20 - mé%mzv o] g,
u&sr Ig’ ’

35
40 dl [err] - trrhygfoag@yagﬁ rorm enoxy - tetranor-

prosta - 4,5,13 - trans- trienoic acrd, dl [err] . trrhydrox%/- 16 - m-
br omophenoxy - 17; 18, 19 92@1“’145E; mcascl"a' wifiyoromethylphenpxy s 47,18,1820 enoi ¢

acid, 45 T xg 16} umuommetﬁylpu% DenRsY.20 - |
17,18, 19,20 -t@tranmtranorpmsta 4,5,5 Pl S fridnoic adid ans - tr| enoi.c acid, 40

dl [err] - trihydrox %?£$1% tﬂil!'dm;rr'oglﬁem)x romonhrtnom 119,1§st9,20-temnor-
ta - 4,5,13 - t -
prosta %E%a,rmrm: jLig V. Yriclopfinlaly - Y AR - eobor. P

butyl phegoxy - 17, 1§
trienoic acid,45 .. dl 9elle;15a - mhydmxy.- 16 - o - ﬂuorophenoxy - 17,18,19,20 &&andb- [ err4s

- trlhydroxy- 16-P{95ta ac1d,718 0. - tetran rosta -
4513 - trans - tg %’ %ﬁ% trqluﬁgy -1t7£§ $do . Ketranor-

et hoxyphenoxy - 1 8 a%oﬁﬁﬁisate&mwa&y me%t-abutylﬁhe&nﬂ-»?v 17,1819@@8 tetrbrioh-€N0I C
acid, 55 y e#.p,13 - trany + tnign - 16 - - ethy I7p1henox - 50

17, 18, 19, 20 - tetranor | 901l e a 16 ‘4°5°!‘L‘8"Yl’hef’?*é{rrsl 84930 i5Hrgnoncj

Iy 1EN0ic ac
Lo r] - tri hydr oReay 4RE ot i 48, 18 Whoichosh &L 11289 Obidhor.
4,5,13 - trans - trlp&litﬂl-C,S,dﬁl-lﬁamaﬁmicaqd,V\hICh has” t-he” fol I'Towi ng constants:
55 dl 9a,11e;15¢ - trihydroxy - 16 - P - ethylphenoxy - 17,18,19,20 - tetranor- 55
prosta - 4,5,13 - trans - trienoic ac1d, o
dl 9,110,150 - trihydroxy - 16 - phenoxy - 17,18,19,20 tetranorprosta - 4,5,13 -
trans - trienoic acid, an oil, whlch ‘has the followmg constants: . .

. UV. AMa® 220, 264, 270, 276.5 nm (log . 393, 305 320 3, 11) (e 8500,
- 60 CoT T 1120, 1590, 1290 .



UV [err] 220, 264, 270, 276.5 nm (log [err] 3.93, 3.05, 3.20, 3.11)

([err] 8500, 60 1120, 1590, 1290);

60 24 . _ 1546823

24 L.R [err] 3400, 1975, 1720, 1600, 1595 [err] N.MR [err]
3.85-4.03 (m 3h, H 11 16); 4.10-4:32 (m 1h, h-9); 4.39-4.65 (i, 1H,

15); 5 5.00-5.27 (m, 2H H4, 6)
5.08-5.23 (m 2H H13, 14); 6.79-7.85 (m 5H aromatic): G 13 N.MR.
1] (ppm) 176.688 (c-1); 91.351 (C4);-204.321, 204.256 (c-5); 90.083

~¢C- 634 72.365, 72.138 (c-9); 42543873(0 10); 77.437 10 24 .
(cTIr); 55 20T 13 G.15- 10), - 10 M S.
(as net hyl ggt e%’;&'%“é lrlgljllsﬂfg?%y Sl’l %Omf Her) nie- 511 [err] dI [err] -

tri hydr oxy- NMR63 %O .-3sset4tmxmmamy16), 17,18, 19, 20 - tetranor prgsta -
4,5,13 - trans -'trlenbmc“'aﬁél(ua% 9 .- - dl [err] - trihydrox¥"- 16 - m
- mgt hoxyphenoxy..-. 17, %g:l 5[') nor- .. 15. prosta - 4,5,13% - trans -
trienoic aid, dl [err]5gg_15r,33 m13-14;6 - po- et hoxyphenoxy - J17,18,19, 20
- tetranor-. prosta.- 46.B7B5-(m} SHsomatid)y | enoi ¢ aci d,  dl’ lLerr] - trrhydroxy

P BN b 30 P USAEL a c P 0SS < 8512
- X 083 (C-6); 72.365, 72,138 (C-9); 42,587 g-m) 73437

[erm] - trihydroxy - 1gg-t);ms.201etinyl7pbsoniso c-154 9,207~ tetoanor-
prosta - 4, $1.9 Fas-methylester tris-trimcthylsilybetler) nay/e S - [err] - trihydroxy - 16 - p -
- fluorophenoxy - 17, 18[1‘19‘(%2—%&’?'&110% prosta - 4,5,13 - trans - trienoic
acid, 25§ gutte15a0] erkifidedal <7160.7d e BYhenoxny 617, 1ﬂ9zoC*aéuQ£&Phen0Xy -

17,71 8, 19 ,pafdta = 4,583 4 AROF triencic aclil, . prosta~4,5,"13 -~ “trans. -~ trienoi ¢ aci d, di

_ [err5] - tri By ¥sldsise-- tlisydmxymlﬁ oht @F@WMK& A7,1871920 - teyramd- -t el anor;

prosta-l’ZPs BRTAE 0iC hEQE the follow ng
physi cal %éi lgx ; enmca:?@. @&h&jy]fh%xf I"%’ZE 282 nm (8700 :
1995, 1860) dl 9|a,lla,15a - tnhydroxy - 16 - p - ethoxyphenoxy 307,19,182(R- t{tﬂlldt-] 1.5-2.5 (m

:2%"5 3 7, I 3 a11a, g &gmwd 61 (4mcﬂ§%qg§noxy- 171118,19,25') R (m gp 15-11);

:13 3,
35 5.6 (rﬁros 32,11&4?353 n%?ufxyl 26C1p -, ﬂ@E@B&B}kyC- t-}),lsag,do dltetiaﬁrrr] - trihydroxy -
16 - p - pmhtaeﬂé heMytnenOKACIQ,S 19, 2Q ="tetranor- prosta- 4,5,13:- trans -
tri&hoic ac 9 Mg, 15¢ - tribydrogges [16 5 & 1 FhloroPBsIEREYSH Lt $i R, O[é?"?‘]m'hydr 0%y i soners,

and the &R tjﬁ 1",?‘ SRR %Ibﬁfaﬁfmpﬁdoif Qﬁmbgél \&Grafgemoound in the

[ err] - hydidtay- sﬁnsesnuﬁ'.d{ne[uﬁ Bdid; “ant dili whialy follobing- phgi@nOXY.- -
17,18, 19,c@@tntst et r anor prosta -.4,5,13 =- trans.-__. trlen0|c acid, an oil,
“whi has t f OlidoO W _ U V.. [agr] 220 5,
264%]270 23?" wm(ﬁ?,‘%z é?é]"?“g&?g%?g%{”ss 14,-3.07). ([err] 6300, 45
1070, 1380, NMZX5);qss. RI el(m,z,s, 10318); 1975, 1725, 1600, ,1595 [err]
NNMR [err] 3.84: 43% H- 11, 16); 415435(m 1nh, h-9); 50
4.42-4.85 (m 1H h - 18E JEED; 50
$5.0355.27 (m 2H, h-4 26)?;’61.31{)1,2) | s
] H); o _ L
L '_ 67-—7 2 (m, aromatxc-H) and - _ _
dl 9a,11a,15a - tnhydroxy - 16 - P chlorophenoxy < 17 18 19,20 nettanor- _ s
prosta - 4,5,13 - trans - trienoic acid; - " 40

' 40. as well as the correspondmg lS,B-hydroxy 1somers, and the 8R-ant1menc compounds
' thereof. -

A representauve compound in the 15,B-hydroxy senes is db 9a,lla,15ﬁ_ ‘- . >
hydrozy - 16 - phenoxy - 17,18,19,20 - tetranorprosta 4,5,13 - trans. - rn"enmc ' ,
acid, an oil, whlch has the followmg physxcal constants:

45 U V A """°" 220. 5, 264 270, 276. 5 nm (log e 3 80 3 03, 3 14, 3. 07) (e 6300 45
Ce _ -~ 1070, 1380 A178); . -+ .. : .

. LR, v S4%- - 3420, 1975, 1725, 1600, 1595 cm-

| - N.M.R, 385 v, 3.84—4.12 (m, 3H, H-11, 16),__,..__ ol
4.15—435 (m, 1H, H9); L %
.50 442485 (m IH, HAS);
' ' - 5.02—5.27 (m, 2H, H-4,6) _ :
. .5.10—5.27 (m, 2H, H-13, 14), L - _
' ' 6.28—7.38 (m, SH, ‘aromatic); - _
: C-13 N.MR ] (ppm) 73. 698 73, 016 (C9); 42, 880 (Cv-lO), 71, 098, 1683 55
55 (G5, 16); | -
”MS (as ‘methyl ester- tns-tnmethylsxlyl ether) m/e s1i L
[M+—(CI'I2‘—0—C0H5)]



5.10-5.27 (m 2H, H 13, 14); 6.28-7.38 (m 5h, aromatic) c-13 NMR [err]
(ppm 73.698, 73.016 (c-9); 42.880 (C-10); 71.098, 71.683 55
(as methyl ester tris-trinmethylsil yI ether) mc 511 [err] 25

1, 546, 823 * . ‘25 A further representativ '
corrpound in the [err]-hydroxy series is dl [err] - trihydroxy - 16 - m-.@

chl orophenoxy - 17,18,19,20 - tetranorprosta - 4,5,13 - trans - trienoic
acid, an oil, which has the follow ng physical const ants:. u.v. [err] 220,
272, 282 nm (e_8110. 1820.1660); N.MR [l&#6823 1°5:1 9 (ni. .25
5 (2, 3; 7,10, 12-H); A%0hér feBrebeliiivd-cSdpouktiin dd1spn rids B d1 41 K15 10
4.50 (m 9, 15-H); trihydroxy - 16{165111 chlorophenoxy - 17,18, 19,523) yt:t‘xtiaﬁyf;%tosta 45,1{)1& g -(m 4,
6-H); 5.63 Y\ m TS i audewwlwhzch(hawefo ambrsrsalmnsmmmrz 16 15

To a sol uti or“of- 20 4Oy sildn [%rj 27283 Eﬂage%{djﬁéo 1668%; - :

trifluoronet hik 15 phenoxy - 8’ 19,2 tetranorprosta - 4, 5, 13 -
trans - tri eno&\gm d NiM.B. s’ oflSetll:PeGm)l - added 0.5 nm . -of ethereal 3
di azonet hane taining the reagtiqn mf &3e” 4% 1#88m t enperat ure for 10
m nutes. The solvents and excess 3@auE |£1 e elininated under--vacuum-and

the residue is purified by t.L. c4225(mngl-m,’hyl acetate as eluant, to 20
afford dl [erd® - trihydroxy - 16450(m9,1§-ﬁ);fluororret hyl phenoxy - 17, 18, 19,10

20 - 20 tetranorprost 63 trans - trienoic acid methyl
ester, an oil, having the foll owgy- (;% . V. [err} 2221, 274, 281
nm(Iog [err] 3.93, 3.32, 3.27) ([err] 500, 2090 1860) ;- . [e_r_r]-'

3610, 3420, 1980, 1740, 1600 cm[err] 25EXAMPLE 1 "NMR: [err] o 3.60

(S 3h et hyl est er),T ltl of 20 of ,1 éiﬂﬁ (m 15
2H H4, 6): 5 50- 5@&%&“1%1%,“19@ o aﬁ'}“ T e a@r TS
Li kewi se, fromthe eweriesdsieh @i ﬁrmrealodla#omddsneemamtambgaherm(tnoﬂ a}t - 30

trihydroxy - 16 - nFe°m Pmpqrafye y‘f‘? r% 7*“’18ex prosta
- 4,5,13 - 300t r aniges Ul At MJSEE i ,}§° gg@m 20
fol | owi ng const ant s tetrhokpros r45113 2% Zxﬂuc a&&heﬂ:me(sde@ﬁl :
3.27): ([err] -8500, <@e@os: 1860); |.R V [err] 3600, 3500 1980 1740

1600 [err] N.Mr.[errlyy Aﬂ:ﬂ“-: zﬁ f‘)q 583 Bdgen?w%lﬂ%? 2)85003509_951%50)30 5 77

4.83-5.30 (m 2H, H4, 6);

(m 2h, H13, 14); 6. OFRT» A% (361043420 a9aonmm Q)OOchﬁ‘ a sinilar manner but

usi ng di azonet ane andNﬁ#ﬁz Q,g,opg of di azo- -met hane, the ethyl i
ester and propyl ester - 16 - .m - 40 25
trifluoronet hyI phenoxy - .17, 18 13 573 ,gtzgéﬁqépﬁpsta - 4,5, 13 -. trans -
trienoic 40 acid and dl [err] -&meﬂ(mﬁﬁaonﬁﬁe) m- . ’

trifluoronethyl phenoxy,s 17,18 tetranorprosta ans -
trienoic acidagre ola.h@fjmeis S (4 fa QBEE ?‘ﬁ’gﬁgﬁs‘g ’fﬁ: 30
8R-anti meric corrpound&-ahhmmdwuy obﬁﬁﬂ:m and™”’
8R-antimeric acids of can be n into the

Example 15,
corresponding net hyl, ‘ﬁy)l'““andzzb’r%%y?slé’g’c@igs’ 3%{7?@&%& étqs% 2090, 186@5

conpounds thus obtai neﬂnar,gg' dbsobe!sbd 1980 m«hxs‘lbw -16. - phenoxy
17,18, 19,.20 - tetranor rosta-- - _
M.R. 8%0S% - 3.60 (s, 3H,meﬂ1ylester), o - ' N
- 35 _ 4.83—5.30 (m, 2H, H4, 6); e 35
_ o 5.50—5.77 (m, 2H, H-13; 14), :
» S - 697—737 (m, 4H, aromauc)

e In a slnular manner: but usmg dxazomethane and d:azopropane in place of dmzo-
~ methane, the ethyl ester- -and propyl ester of dl 9a,11e,15« --tn’hydroxy -16-m -
40 - trifluoromethylphenoxy - "17,18;19,20 - tetranorprosta - 45,13 - - -trienoic 40
. - acid and dl 9a,11e,158 - ‘trihydroxy - 16.--m.< tnﬂuoromethylphenoxy 17,18,19,20 -
tetranorprosta - 4,5,13 - trans - trienoic acid are obtained, -
‘By the same method, the corresponding 8R-antunenc eompounds obtained in
Example 12 and the racemic and 8R-antimeric acids of Example 15, can be con- '
45 verted - into - the - correspondmg methyl, ethyl and propyl esters Representauve 45
compounds thus obtamed are: - '

dl 9a,lln 15a - trlhydroxy - 16 - pheno - 17,18 19,20 - tetrano rosta -
4,5,1(3’l %mu ’ir;enoxc t:id methy! ester, xy > . P
; w158 ydroxy - 16 - phenoxy - 17181920 - tetranorprosta -
50 4,5,13 - trans - trienoic acid ethyl ester; - d s P . 50
. dl 9,110,154 - trihydroxy. - 16 - chlorophenoxy - 17,18,19,20 tetranor-
prosm - 4,5,13 - trens - trienoic acid propyl ester, -



4,5,13 - trans - trienoic acid nethyl ester, dl [err] - trihydroxy - 16

- phenoxy - 17,18,19,20 - tetranorprosta - 50 4,5,13 - trans -
trienoic acid ethyl ester 50 di
[err] - trihydroxy - 16 - m- chlorophenoxy - 17,18,19,20 - tetranor- .
prosta - 4,5,13 - trans - trienoic.acid propyl ester, 26 N -
546, 823 , 26 dl [err] - trihydroxy -

- -0 - et hoxyphenoxy - 17, 18 19,20 - tetranor- prosta - 4,5,13 - trans -
enoi ¢ acid ethyl ester, dI [err] - trihydroxy .- 16 - o - nethyl phenoxy-
18619 20 - terranor- orosta L4832 13 - trans - trjienoic aci nethyl

ester, 5 di 9ellel58Ruihyliedy ] 16 - b C infeitOEyPhesoxy - 1161319;130 teckatié} OPhenoxy -

17, 18,19, Q@m-t%mam trienoic acid ethyl esters; pr-ost-a- - 13 -~ trans - trienoic
acid mathros §4fa5é}al5@|=etﬁhﬁ@f¥ 16 -0, wxy- ll,bﬂ,v»zﬂhmr- 47718, 79,20 -
t et ranor ﬂh o eyl gsshe x?mlgllp,{%gayl fskeri R - [err]
- tri hydrpwsya —-4,5]K é = frafy - nb’uedid)ﬁhm 2 t“et’r ano’ - A0
prosta - 58R1-39a,11m1&ns mhydno ndé e pémod' pibWPJ@stmmnmm - 4

, 20 -

10 8R - P - Og- et hoxy. 17 18 I _

t et fanor p,&gaqsgt 9"”31 ﬁjﬁf‘% R [RbS1 et dnid “°'°é"t‘ ol g?ﬁﬁc}%h;} M¥ er . EXAMPLE 17
To a sti rre@m—oﬁd,m&,m -Orihylirogy g 16 ofo c&ho{:yehdhbxy- 17y 8lI920Y- tetrap@¥ ] - p -
pheny| berBresa ~$hdyl3 - trexg - trienoic feidrefhyl este. 3* - ox0 - 4" - (m - o

trifluoromethyl phenoxy) - but gyalisi)i7 1" - yl]- 15 cy'cl opent

[err] - yl} W@ﬁﬁh&&l%gﬁ%f{ﬂﬂehﬁ&xﬁo4m eriBEhYSHioRY S

t et tahydr&purfat - oco)eméd (nO- methlylpheaoxy}; hddad’(tlili apwweyﬂ 2 m15 of a 2M
net hyl ma } cheetic “r-l’l_% ctong it 50 ik of e ‘ ugte s stirred at
-78C for- W 320 n) is then

added andamuﬁ.o aé salmoel(zmu)ag' Rded : Chli@¥ked Pr €SSure. The
proaﬂjct |@d¢rhe¢du®it Pm@d'l'hm phductw thm ext)icted wnth BIO_@tthof ‘ac&ate and
t he 1 §x e TP ed om i il sawmd, oride solution
(3 x 25 @é&m u,g,gespm Jﬁuﬁgy S el 'evaporated to
dryness umamyléﬂaechloﬁae ya achta u(rltf)l &deludiy dhiW ﬂbduﬁmgr chr omat o-

gr aphy, 8 h)h}'é'ny tﬁ#o i~ foxye B at(d” ihydmas el &ant , thus
obt ai ni n% “ggl ﬁpqce a %ﬂxﬁ i ﬁﬁﬁ‘}?}_fm'li ,,{4‘_}%;’) |
phenyl be yar 6xy-’ 25“& net hyf”- 4" - (m-i
trifluororre_t h% Phenox but t) --en’ - 1" - yI]cycIo- pent - [err] -
ylI'} acetic dEVdrds2: Wﬁﬁ@@?&”ﬁ& s XI1, [err] [err].an oil, which has

- thesd ol | owi riﬁt. e-&gst% 53460Ut7\¥0 l%ﬁf 'iéls -,274 nm (log [&rr] 4. 35) 3(([err]

1 22,400); 30 ob 3460 1780, - 1720, -1615 [err]
30 NNM R [ &V-.MR. 8°°& 353 §313I-Hl-mﬂhﬁr§ 'ﬁyl 2.00-3.10 (m 6H H2, 1',
3, 5); 3.77 (s, §+ 6‘5’ '??%@(srh 2H H2', 4'); 35 -

5.67-5.80 (m 2H H-l 4.8 m, 2H, H-2", 4'); .- 35 6. 90 8.07
(m 383H, aromatic).. I nsms-s.ao SnaIZHrer'rez")but usi ng et hyI magne3| uss brom de in
pl ace of nethyl - rragneéﬁwﬁ't@mlé& wpreatic). i s obtained dl [err] - hydroxy -

"E?ff]m",w U sl bt S M Bl 17 1

yl] c cl opmt- '8 -eisr'} lyﬂ 1€ B § ee&y.ll 041 Zm—-l aiflicdoethylphaeiy) ¢ X | 40 {err]
[er kg'w %é'(t ‘e )eV qrelopepsyrdfayxyl} ﬂce“‘[tﬂtdrlj:l' Iagtone QﬁmyKHenzoy‘FQ)xy - [err]
Libhise 17 ot Iy rofipt Pg‘*é gt) -.en - 1" -
-~ 4"t elt]- n.ﬂgdﬁmea@%mﬁlb?i;%y rmﬂg yl] Z@pverted inta 1'R -
[er r% hydr-o*}yaoetlc 2’—1a erlslt@verted intp W&y (2o nbylydzpx We-- g err] [err] -
hydf‘ Xy- hem o %'il irﬂe%on@t uoromety! heno‘k5y) but -
(t) - e ,ayJ ;.Qge,nt 'ég‘%‘f 3¢ Fm 1.2 -l actone and
_ 'R - [errg] eth;hydr’(})(()h = trift rdill]lethylpﬁchotyb'l"e:BwL O¥hOAY ylfeflot] - [err] -
' hydroxy Pen{el’v}yl}amid LZ'-hbtone (m-- tr-rf—l- uororret hyI phenoxy) - but - 1"(t)

o I Teyelos % EXAMPLE 18 . .. 50
o A stitred: solution of 500 mg of dl {2% hydroxy <4 phenylbenzoyloxy - i
[3”{ hydroxy - 3”’{ - methyl - 4 . (m - tnﬁuoromethylphenoxy) but'- . .
l"(t) - = 1" - yl]cyclopent '« - yl} acetic acid .1,2-lactone in 10 ml. of
: anhydrous toluene  is “cooled to —78°C: under an' atmosphere of argon and treated .
55 with 4 ml. of a.(1:3) mixture of dnsobutylalunnnum ‘hydride-toluene, and- :the - 55
resulung ‘mixture is stirred. at:said: temperature’for 20 iminutes. The excess reagent _
is then. destroyed . by . carefully addmg a few drops of .methanol, -and - the . mixture
is allowed. to ‘warm to room: temperature, diluted. w1th :50 ml: of ether and SO ml. of
cthyl acetate, stirring the resultmg mixture’ unul @ precipitate is formed. ~The $olid - -




pent - [err] -yl} acetic acid 1,2'-lactone. 50

EXAMPLE 18. . 50 A stirred solution of
500 ny. of dl [err] - hy(‘lrn\(y = rnrr'l - P pl} 1 Zoy| oxy - [err]- [err]

- hydroxy - [err]- nethyl - 4" - (m- t i fEugf.emerhyl phenoxy) - but - 1" (t)

- en - 1" - yt]cyclopent [err] - yl} acetic acid 1,2'-1actone in 10rr1_of@

anhydrous toluene is cooled to [err] under ‘an -‘at nosphere of argon and
treated 55 with 4 m. of a (1:3) M.xt ure of., .dj i sobutyl al um num

hydri de-t ol uene, and the © 55 resul-ting mxture is stirred at said:
tenperatwre for2720 minutes. The excess reab®6#23s th __ destroved by -27--

careful ly adding a In%arinpe&aﬁ&d ﬁrehmmlmghddem@ (BihSthidbols efrds) bravvad.
warmto room tenper filkré @yaptiiated! it drynssd faftleh Gedinded pecbsuet Toe - oty cbsithie :snpunﬁ;ﬂ et hyI

acet at e, «sty rriwg.t buethuelamrtdl atgraphyijop siligpge] jus b @pegarer 35, -W“F%t’ ot he
solid 27" 5 o {Z'a’fh o b gl'rll"t [-;% ﬁ‘;}'éi& ot - 1 11%4 1
27 material is: sepaﬁ&{&@ y'ﬁy enu) 2 {l;,h &R&mtp ALl GF,5 NeR Cofl) Tgart h)

and the fi Itrate eV ép @ollawieg cingrand: yNess under reduced. pressure The oily
residue is purified by thin |ayer chromatography on silica gel using ethyl
acetate as gradient, t I,ededl 0f,,d r QX V-

hydroxy - [err] - net hﬁlvyA"‘Zl“' 52% 574153{2:1::1(10 %des% 3? u‘ﬁggéret yI pdr’(l)%anoxy)
- but - I"(t) - en - 1m-v,s,gg'=] cymm@eo;usooc[wcr] - yl} -5 acet al dehyde
12-hemacet (race I does [err . having the following
constants: @b errnh%d'g 5"“532741l f’lgg,)r‘} 3.90, - 3.32, 3.27) 10
([err] 7950 2090 1860) . R [Q,rsg](s, " 42071600 [err] 10

NMR [err] 1.20 (s, 3H, H net4 50(@131, ) :
10170290(51 6H, H2, 1',:35 ,40 %éﬁ?mﬂ) 440470(m s
1H, H4') 32-5.77 (m 3-h, H I

6.83-7.40 (m, 4H, aromatic). ' ' - 15 Bythe
sane net hod, dI [err ["Bylﬂ;edsam«%:g%oc[,elh{%"px dro;yhefryl Uenzhryylhm;oyloxy[ eb']- -

[err] - hydroxy - 3[% ’:é Z/-t(m nve Ggégt) i
1"(t) - en - 1" | 6 ,
converted int qzodl [é{e 41 phefiix yfﬁ', ﬁu(t) L ndql’-Ql(}YaoemlBéhyde] -20

ethyl - 4" - (m- tﬂﬂf—l&w&al(@&mﬂéggﬁ h mﬁ (yt), -.en -
1" - yl]cycl opent - 35 _O, ; _E%‘r‘r Wemc
XIIl, [err] [err] IRgs gf &E'g .fgg tﬁlgt[h:ﬁ %Bi,?ygc sy Ghb Lk -
[err] - p - phesnyl be{m'&oyh V4’ [-6f E [phenyfbéiizéyloxy -B/gI-Op3Y§ -- lydfoky --3"Bt hyl 25

4" - (m--trifl uoromllw #'0 hdmoxyifluoronigthiylphenpzy) t put- Efft) ~ eg - 1" f’l! pent -

l"a - yl} acetic- acrdg: rbxy‘”‘;‘ﬁ?_f‘ h‘é ‘?L‘“F?’ ‘ez:‘t;yl_fﬂ"bmn 4"'_[ err]
- p - phenyl benzoyl (t)[ee[,r 1*' PQ‘* gr,}emeh e 1,2'-h et hyl
- - (m - triof | uolacak bddyl’Rhe(2G4%) -dih&imaxy- ste' ¢ 13" --hyﬂroxyl 3"{y4}rhy;tcl4dpent -30
[err] - yl} acetic #mi-grifu z’meﬂldehemm) -ab}lvelstléf(t Ry tﬁlﬂqydesntth’e*eyl&rﬂ@t' .

obtained 1'R [err] “”EH"F&/ Jegpacetal, avspectively. [ o 1] 7. pydroxy - [err] o

methyl - 4" - (m- trrfluororrethyl phenoxy) - but - I’(t) - en - 1" -

yl ] cycl opent - [err] - yli taI deh aget al and 1I'R -
[err] - dihydr r L, 0 P 30 (

- trifluaqr on‘etﬁyl pheige 5 3 ml aﬁ]yd -sti hos peag&uﬁgﬁer r] nas
yl} acet- al dehyte 19M sdimatenediylhﬂﬁumspeemcrv ms&rdktwOe of 5
m . of anhydrous et I‘Fé?“tes . op-  and
0.893 nl ' of @nhydl%,swl e der

mL of a |.9M sol uti @hdbf?-'qaﬁ-tc h)dihlvﬂm*yr -uifﬁ - [3 héwdr%ﬁrﬂé'he"m (ot e i s

t d for 10 henp: nd ndle L Herd!
stirre or m nubgg.wmﬂ mﬁf&éﬁh& % egéls a_ddé ﬂﬁmc acig

[err] and trea45ed d
in 7 m. of anhydrofis 4 lmgts ar} thom tem, ahdnehenddiluteddﬁrhl 25 mnnqifl eit@ dnkle
tenperature of the th methyiene ehlprde 43 X L) to cliingte thy meuiakpr The |
tenperature and nai GRSTHER ¥ Sre M '_f';," 2 heikv: 5:% of dl
[err] - dihydrexy - atefibel (360 [nft). The combliddr d2gaiic [efit: :swadﬁ&i pifh saturdled sodilld - 50
tri- potassium tartrate solution: (315 ml), dried over anhydrous- magnes:um sulfate and

evaporated to dryness ‘under vacuum. The - residue is treated with an excess of

ethereal- diazomethane -for -15- minutes - and ‘evaporated to- dryness. The- residue is

purified by tlc. using ethyl acetate as eluant, to produce 75 mg. of the pure dl _

55 6{,9n511a,15§ - tetrahydroxy: - 15§ - methyl - 16 - m - triffuoromethylphenoxy - 55
17,18,19,20 - tetranorprost - 4 - yn --13 - frans - enoic: acid methyl ester (1'af.:em1cE
X1V, R" = Me, R*=m—CF;), an oil, having the followmg constants ;-




fl uor onet hyl phenoxy) - but - I"(t) - en - 1" - yl]cyclopenr - [err] - yl}

acet al dehyde - 1,2'-hemacetal in 15 m. of anhydrous ether is then
.—added, and thereafter. 3 .57 nf 45 of anhydrous
hexanet hyl phosphoram de. The reultng reaction mxture is stirred 45

for 40 hours at roomtenperature and then diluted with 25 m. of water and
extracted with nethylene chloride (3 X 15 nL) to elimnate the neut r al
preducts. The aqueous phase is saturated wth sodium potassiumtartrate,
of oxalic acid dissolved in 5 nt. of water are added and the

@8t o extracted with efhy| LGS  acetate (3x 60 m ). Tk conb+ ned

ani ¢ ext rasm Almuvva@beﬁsvm&we&gw 896,353,058y (D 8336) 2099} ggapy;uM tartrate
solution (3:x15 éG dried over: anhydrous nagnesi um sul fate and
evapor at ed t’cftd’r"yri’es 20,3480 17406 The  resi due i s treat edwth

'n excess

of et hereal ﬁmogmthhaqeofs,ogn Piﬁ;ethﬁl‘a{‘é-tlfis ‘and evaporat ed to- drys The
resi due is-purif.i. eH - by 2147 (sC4H,EBR,3Y: et hy acetate as el trar'i’f t.o~ pf oduce 75
ng. Bf the pure dl 55 3.62(, Fé.rlil_l}rle ﬂrt‘&tir), - tetrahydroxy - 15 et hyl - 16

- m- trifluoronethylp r%éﬁ% .19, 20 - tetranorprOSt.--_ 4 - yn -

13 - trans. -. enai c..aci g;sqek Em’QﬁtﬁIBg(’lﬁ Cemc XV, [err] [efr]), an oil,
havi ng the fol 'owi ng c®R%~an3 &n, 4H, a&»m'ix&ﬁ 823

V. 222, 92 3.32; 8320,
209!36 19[err |“5?2 [‘@%,‘;?; @ : ?%'&t %“r ’[i%lff ) ([eiH
1.40 (s, ﬁ’ - yd@-tlz is Zbénvkried £
9.26 -

3.62 (s, m;om 16t h}ethybsner)m mﬂuoromethylphenoxy - 17,18,1 2H, H 16)
4.10: 4.6 ;e_ Y‘H—61 9 fres ) enoks a5l methy g5y (lZWmCHX!L‘B R‘ia)it: 6.97-7.13 (m
4H,..ar omal I ¢ "but using 1’R (2'BN" th(gh heg L,, di hy roxy ;-
[er” [ﬁgﬁ% wlhyw:%;z&%,u; h!;iat m:; ::Sy)i%g? 1?%{) dmy 1et ISEycdo ’fi) [ |
trifluorolet h - - diliydroxy Het’bpent - [err] -
yl } ,gcet a&_ /o ﬁ,lfhylh | 51““‘?“%"-- M@P’Eyédbiltm]o%éﬂ' - ra-
hydr OXY -are &ds ""'very a 8R ,90:,1&13 T g 9 O f_ - 1 , 18, 19 20
t et r anor -mps; ﬂﬂﬁoremeihy!phgﬂbxy Jrilsmma.neuano@ﬂﬁu C4aCynd- MRL ks est er (racen c
XIV; [err! 1$3c1d methy 1&1 §R - 6§,9,116,15§ - tetrahydroxy - 15% - ethyl -16 - .
15 bi kew ego 151‘? %20 ‘dF‘FW?IP’B%y“ TRl - ""[“e‘r‘i"}”c 5droxy -
[err] - nethyl (m- trrfluororret hyI phenoxy) “but - 1" (t%/ en -
- yI]cycIopent - [errl} --hem acetal and 1'r - [err] -
- di hydroxy - 4.8t ~ 15é5 Imerhyl - 46 - - (‘m--
__trrfluoroﬁﬁt_-- bl '°n°‘°yl]cyclopent -

rral;othere

20 are reé.'{mhey"amxmqtﬁédn@mﬂhy}em@onde- 'lthetcmﬂhyedlrexmyts are [ve - ‘methyl - 16 -

m - trif¥t : yrep'ds 4-yn -. 13 -
7 . ced’ s

trans - Enénﬁﬁ" mfdbytﬁ;ﬁ'iﬁé %’esf‘is r‘:ﬂsfﬁf oxy - [err] -

et hgs ~ IS¢ |-fh;uaizprre15hy fPhenodyel r anogprost - 4 -

yn - 13 - 1&&?320 Etylomres - 4 - - Bci dametehgnt aqumahyl ester (racemic

25 EXAVPLEY-F) 2Medy M’bf”"r“é“"ﬂ‘@h"ﬂ“ "Wt“ér"?“f‘m‘tetrahydroxy - [err] -

methyl - 16 Gyt iz, Q@f%?hlﬂ){ioeb%f!@xé’ss 3&7)(3%921992249 18 r)t etranor prost -
- yn - 13 - trans - enoic -aci.d-nmethyl ester n ~ pyridine and

0.15 nL of dderire:arRiiUiT4el60deqebpt at- 30. room “tenperature for 3

houjgs and 45\,@1(1%&&@ JE(_ | xture is then poured 40 30 into

wat er and extracted . vv% sﬁ&?ﬁﬁ'ﬁ%&%@ ori de. The ‘conbined extracts are

washed vvrth sat.urat ed &w(summ}z,cﬂ); de soI ution, dried over anhydrous
Yteﬁefbryness ‘under® reduced pressure.

IN

nagnesi um sul fate and- a
Puris i cation of  the te 7¢-5 ﬁ_@g 11% si ng. met hyl’ ene chl ori dejs di et hyI
ether (8:. 2) as el, uantss@-f-fm(tiszﬁii{-mm dI [err] 35 .. . triacetoxy -

[err] - hydroxy = [errIOQﬁl?rWﬂnwiH,l&omaum = trifd uoromet hyI phenoxy -

35 17, 18, 19-- A - Y 13-;-tr . enorc acid nethyl
ester (r o %#mf §6? "155 "fpg' Lo, pﬁé JehE T ng constants:
U. V30 [ er rafid meﬂﬁQmeQ% vefted i) Bng, obetoxd - 355 - Byd%Z sagr.r] 89510, 2240

1860) ; cthyl - 16 - m - mﬂuoromethylphenoxy '17,18,19,20 - tetranorprost 4 yn 13 -
trans - enoic acrd methyl ester (racemic. XV R¥i= Et, R2*=m—CF;). :
. Likewise; starting from :8R --6{,9a,lla,15§ “tetrahydrozy. - 15§ - methyl -
16 -.m - triffuorometh lphenoxy ~-17,18,19,20. -- tetranorprost 4-yn-13-trans = - .
55 'enoxcaadmethy!esterand 8R - 6{,9 110,15}, - tetrahydroxy - 15} -ethyl-l6- c 55
m. - riffuoromethylphenoxy - 17,18,19,20 - tetranorprost = 4 - yn - 13--'% i
enoic acid methyl ester - there are obtamed 8R - 6{9alla - tnacetoxy --15 §



|.R [err] 2230, 1745, 1600 [err] 40 NNMr [err] 1.40 (s, 3H,

H 15 nethyl); 40 1.90-2.10 (m 9H,
Hacetatey+2.47 (s, 4H H.2 3): 3 63 (s 3H nethyl ester); 3.83 (s, 2H
H 16); 45 .4.67- 5.50 Sem BHEH- 6, 9, 11)

45 5.60-5,77 (m 2H, H 13, 14), 7.00-7. 30 (m 4H, aromatic). By the sane
met hod, dl [err] - tetrahydroxy - [err] . .- ethyl - .16 -m- -
triftuoronethyl phenoxy - 17,18,19,20 - tetranorprost -4 - yn - 13 - tr

- enoic 50 acid nethyl :ester 'is converted-iinto dl [err] - : _
triacetoxy - [e22]- hydroxy - [err] - 201346823 16 - m - _29

trifluoronet hyI phenhydyoxy 3135 1&,eﬂ19|, 205 - mtetriﬂmnmeﬂ:ylphdno -417,18, 20 - @Banor-1 1 ans

) d h | llo " .n.. / f
enoi c acid nethyl p é&&‘{- ]13 cglﬂ?m %mﬁﬁp%%q, .morzm?z ﬁehgg;n
orpras yn ns - '

8R - [err] 3 te |

- 17,18, 19, Zb‘:%;t_etr enoic acid .
met hyl ester asiy 8R [err] - tetrahyerPLliatr] -_ethyl --16 - 55 M
- trifluoromnethyl phen yS“SPe?a‘g‘nl 1285 7pg. of "l‘lE?“Fai?i’(‘ff ket ol of die “—h"' -
trans - enoiC aci @Em ﬁ%sakte, 553{; e gm@&@d rbﬁ:&lr éloold%r e reactfi
triacetoxy - [err] mixnd® becomes slightly yellow. The solution is then: oooled to —~78°C ahd 2Ke@, 823
29 hydroxy -[d0r] a schadoh\of 75 ndfy of-dlrﬁiaa,llﬁxl-fdnmxymlﬁy-l Inderox ¥5{- -niﬂdxﬂS 19, 20

- tetranor- prost -16-m Hf-;l;h @thylpb?na 17’ Y’Esﬂ T"ﬁﬁd 8R - .
[err] - triacetoxy mﬁg’ﬁ '
ﬁ.ﬁiiasaen

trifl uoromet hyl phengudtide sel ed dewea:aﬁﬁdhrﬁﬁ re-xs Iib atmiBmomt rans

- enoic acid réthyl E;KANﬁttEfmzlier diluted with ether. and filtered 15
5 A suspension of 1 “5‘1 hte0(1‘i ‘F‘p QI’Q‘:'hn# the, filtrgtecis °€t her
s cooled to [err] [k rs&‘.’:l’rg ecby it helgie | <
added, under argon rigﬁﬁdﬂb&fnechlo&d& tabdﬁﬁb@ 2) eme&laﬁ&aBK -unti |

the reaction #0xt urga@@m §{ 3| liydtoxyt y 1 él | msthyl THhié < @i itui momsgg?mxbool ed 20
to [err] ,and then 187%1$19,20 ‘?ﬁﬁ 3@5];@ V‘f% (ragemiCoxy -
[err] - hydroxy -. erVrI’]R Me O mqmgﬁf’ rorrefshyl phenoxy - .

17,18, 19, 20 - tetranorvmam 4224, 3778,2821:81 (logterm$334s;enm‘)ce mm,dzrmn”p), ester
in 4 m of diethyl et h& i S added. The reaction- m-xture is maintained under
the sanme conditions fo 4"110ur§96°’s]§f(h|l§pé‘ﬂr ‘aqueous anmoni-um chl ori de

solution is thgn addednaR. 838 r aacis, o Hinsthilecii$); al | owed. .t o att'ai n- rooma2s
15 - temperature. The m xture nsa—em Km,e6H, faceated); hour.. further, diluted
with ether and filtered 15 thro gliesierlmaceous earth). The
organic layer if the filtrate |s 4 s‘a&grﬁSed sodium chloride _
sol ution, drieg over anhydr ous . msgg.e.sml 1a,t1Q),and evapor at ed to - - 30
dryness. The residue is purlfled GW—ﬂB?ﬂn,IﬁyemmcﬁVDorrat ography using .

met hyl ene chl ori de: et}yl acetat” ( fs. el yant - ;& ord- %6 of dl -
ferr] - 20 di aget kY -‘i;‘;h %3,1 iy - BTy
trifluoronet hyI phenenoi¢ acid methyl ester is &dav dxa‘c&&xlyans)gr.myaﬁ»iﬁ- }5{4 5, 13

- trans - tri3noi cefh!dl-dlﬁmmh Itﬂ&smﬂltlplae@m-clm&ﬂ%?xeﬁr]m
whi ch has the follo ‘g’ﬁY_’]"s ,9;%_ ? ﬂ;ﬁr&yog e

3.87, 3.345, 329) (RS tne i yiphendxy - 17,18,19,201 4 rost-4-
1960, 1740, 16Q0 [eyw} 125 irans - enoic acdenM)Rester r8R 6§ 9&,11190-- - lIS-I{r et hyI

at C 15); 40 . bydroxy - 15§ -lethyl- 16 - m- i H:En bm at esy¥0
3.60 (s, 3h, H-methhcessefy g BT O aE T The - ‘;‘;"’” ;7 (m”
4H, H 4,46, 9, 11);17,18,1880 - tetranorprosta - 4,5,13. - frans - trienoic acid yl s

H 13, 14) 9,110 - diacetoxy - 15} - hydroxy - 15 - ethyl - 16 - m - mﬂuorom&bylﬂle@@ﬂ 37 m
. 4H aromati &. By "%Hd 924 nietaeermieitt, - 413 vty - m@?‘?mem’%

hydroxy - [err] - ethyl. - 16 - -m-~-_ triflgoneiet fy! phenoxy - 17, 18 19 20 .

tetranorprost - 4 - ynTo als3utiontdf&88 mg: aeanmlacldihcemlyhyisgeshﬁfoxysmpnverted
into dl. [err] - dla’e'blloxgmc cnifl Oml::g?h’h xy = 171 rlP 0 = tetranorprosta - 4,5,13 -

t] - &&1Bn oi | 35

%‘

in 3.6 ml of 1 is added a_solution of 270
50 mg. of potassium carbonate in 1.28 ml of wauer Thc ‘reaction mixture is stirred 50
at foom temperature for 115 hours and then the methanol is removed under reduced
pressure. The remaining aqueous solution is diluted with. 2 ml. of ‘water and,
extracted with methylene chloride (3% 10 ml) to elimiriate ‘unsaponifiable products.
The aqueous phase is saturated with solid sodinm potassmm tartrate and carefully
55 acidified by the dropwise addition of a buffer citric - acid-disodium m 55
phosphate solution having a pH of 4.2, until a pH~6 is. reached and
extracted six times with 30 ml. portions of ethyl acetate. The ‘combined extracts are
dried over anhydrous magnesium sulfate and evaporated to dryness under vacuum,
to yield 115 mg. of dl 9a,11a,15{ - trihydroxy ~ 15{ ~ methyl - 16 - m - trifluoro-



35 ethyl. - 16 - m - trifluoronethyl phenoxy - 17,18, 19, 20 -

teranorprosta - 4,5,13 - 35 trans - trienoic acid nethyl ester (racemc
XV, lerr] [err]) In a simlar manner starting fromB8R - [err].
trracetoxy - [err] - hydroxy - [err] - nmethyl - 16 - m-

uor onet hyl phenoxy - 17,18,19,20 - tetranorprost - 4 - .yn - 13 - frans
ic acid nmethyl ester and 8R - [err] - triacetoxy -[err] 40

YUroxy - [err] - ethyl - 16 - m- trifluonethyl phenoxy.- 17,18, 19,20 -
40 prost - 4 - yn.- 13 -"trans - enoic acid nethyl ester
Betoxy - [err] - bydroxy - 3perr] -

met hyl niﬁnyzpwrbxy .trmﬁlxm 3CTRBNY —vradls/- ok Ycid Qracemicet r @anor prosta -
4,5,13 - mm'—Me,BFene-rQEnmd Mmhkl;hleftﬂaw“ooa;mm 8R"- [err] - .di acet oxy

_17[%3”19 _20 ey ané’p%]s?%? Z'X% s 339 jﬁ‘r%&“ &ﬂ”r J@H‘gr tcrh l"rre‘? y‘r(y-e_s?t g?
respectivel yx,vﬁﬁsmaaso]'mza,lsw&x .0n of 80 ny. of " dl [e‘rr]

di acetoxy - ;ferr] 2/ roxy - lerr}-methyl -.16" - m-

tri Pl uor ome MR A&RBx 41% 90- tetranorprosta- 4,5, 13 lsrans -
trienoic acid methyl e}ggae_s T34 I-fﬂl, )of met hanol ..i-s. added'é sol'ution of
270 50 g of, .pot'ﬁaslm( : mg;ﬁ); n.1.28 m -of water. The reaction
m xture i s sti rred - 70051304, 455 @rome J-m ure for 115+ hours 1d then the
metWanol i sMEAEF yris-frimethylsi .- RWm{¢53% The rensining dqueols sol ution
S drluted wrth 2m '-xtracted wrth methylene chlorrde(3

y55

) > di-so .
hydrogen m('". k| . : Vi ng a: pH 2. -unt |fy aferr] is
r eached andln'u siuilefndingier mxﬂmgaﬁbmcms-r %m«mﬂnmxyh 139 Mydrmr-t i ons™of et hyl
acet ate. ¥ Byt (flupsemethylphenory 16’3§¥93°a'nwmmn'agnesr umsuj fate
andﬁpvap m-' PRI St GV AT e mlS{ reiﬁd ;,15" ' of diggerr] -
t ri hydr opysihiyi. fiRddx ----17;1:;1"_'_ . tetrah8¥prostd 4, )

1, 546, 823ster thiere are respectively obtained 8R - %6 110;15] - cbomgre tlﬁyrq:dtmo 17,18, 19, 20
-tetranor%ﬂg “3“"‘“"‘7'21"5"13 17181920 < "“‘P?'P’@ﬁbrd’sdird"f‘r'a%?ﬁ‘c XVi i, [err]

[er an ydmﬂ,wn (o] agg S, Urid hen%i’z 27%s 277 nm
(1 0{:15] [ar,lg,lsr,z%@’ ngl?n%préh% o Qﬂﬁi 3 % 525 ;

4,35,133):;@@[-&%:]:1:6&170 186@ [err]
3600, 3420, 1989, 1725, 1600 fer O NMR [err]_ . 1.41 (s, 3H,

H 16
-%6651%23.. E“"Qﬁ; 7&82H4h )

.aronatic UM S srref Ryl ester ' trrs trrrreth | sil ether)
) (-@sm et Ayl y

m 30539 _ d {2 x - p - phenylbenzoyloxy M it Yﬁ’ ¥ttet hyl penoxy) By
the same 3 M Do o bl i = Ol aeet O "%’er?’] 1t BRE"™err] - ethyl - 16
- mtrrfl uo Wl DaRaN O3 X 5 /1 Bheliyibed ‘-’Q{}---s'pei{gregnqry%@s_ta' o - 4,5,13. -

trans

SAdp.E 1 llﬁ(t)c-ocnv-el"teyl]cydm-dl lerr] -
tri¥ydrod y* d{' Joptic acid A2Hlsqtone, . 16 .- 15 ;,;3,,trrfl uor";get hyl penoxy -
17, 18, 19 200 i TRIG po B p. Dhehy $Riir e 15" aci d
(racemc ‘-"j__,mm@n:a,r m-l)ar rrarmer sta“rigr ng:: ro'm 8r - [err] ;
h#‘éiréi.' 'VPWMYMY ELIg A -

y Tobu o 1 t@traﬁhcrbroﬁ%’dwm 0
prrzﬁ;mzbo o, 2 0hrony = 3¢~ BR =

(t)--e{ﬁl;?‘?l;‘ i ]cyelqpedtzr-rfluoro _
t.etranorz%psta-- 4,5,13 ' trans - -

- arned"gR- [err] -

. ’

m':-i t(rrfl uor onet

phenoxy - 17, 18 19 20
tetranor_"p?'_: Ot hydioky S 453 . - P ', yignzoylodyi -c® + (3 4cilgdimtyd 25+
S | e%] vy dt Ox P 1 SR she l.nybrut -1!51t)m mvrqfl-wékz#mw phegkraxy -
25 17, 18, 19 g0y et d SOOURY.O L Ssntendvided o s7h | g -'_.nprgc aci EXAMPLe 23
exanpi e e -p > Phenyibenzdy] it .

0E: .corrpounds
obt ai nedll'g__:__ 1} ‘acetic acid

55 85 .



I n exanpl e 13 and net hyl magnesi um brom de as reagent, to produce,
respectively: 30 dl [err]- hydroxy- [err]- p-
phenyl benzoyl oxy- [err] - [err] -_hydroxy- [err] -
4"- (o -trifluoronethyl phenoxy)-but - 1"-(t) - en - 1" - yl]cyclopent- dl
[err]- hyﬂroxy [err]-p-phenyl benzoyl oxy-[err]- [err]- hydroxy -[err] :
met hyl -4"'-(p- trlfluoronethylphenoxy) -but--1"¢t) - .en - 1" -yl]cycl opent/

35 [err] - yl} ‘acetic acid 1,2' - lactone, dl {[err] -hydrexy-[efr]-
- phenyl benzoyl oxy- [err] -hydrioxy- [err] methyl - 4" - (o - bronophenoxy).
but- 1"(t® - eml-1" - vlilcvclopent- [err]IM682acoric acid 1 2. .lactone i

[err] -hydroxy-[err]: d-{e- 1ipaesyl benza ;benzoyloxyref.erqta"kebrdmxy-hy@lroxy -
[err] - methyl -4"-mghylbrodBpHepbsapxy- -b J!.()) Bycl opent
- [err] -»yl} acetil®a ]} l?"d’»z'--=. P—“e)ne'dl.- err] OXY
-phenyl_benzo 4::[3? P Pl Teh -t O c¥cﬂ) t M 3
-fl uor ophenoxy ) - blrt,- aéeh acid>12"Jactone, Y I | Cyel opent - [er r]ﬁ -ylI'}--acetic

acid 1,2-lactone dl r{]Z’ath@wy-‘la[ enyl Tﬂaeﬁz y- 37§ -
[err]-[err]- hydroxy [%lm xyl(bgﬁfxbg i‘]fﬂen xy%f’mi'(t) -

en - 1" - yl]quclopent - phbn Xyl 5°8 h{,gd OXydroxy[-g7 ] - p- 10
phenyl benzoyl oxy- [eme:]:yl -elw] g )ydkdhn[ygu'@} hynir» Ig'y. _y]éy penE -
[err] p- phenyl benzo% ro rr By,g h xy 3,,§

(met hoxyphenox 7.1 “;] ) i%, - - :
1 546, 823 15 )Q-ﬂ; a:eucmdl ﬁdl;mog& : err roxy - 15

err] - - phen Ibenz foexyhydro; xarf 656~ 3’ erh xy -3"fet hyl -
Er" ](ph2n0x5 -ybu fz !y{? yhg;%; lpfmy) }butw]dwwsbe y;[m t'yl{
acetic acid 1,2 |act'og n};dﬁ% }1&5[]5',3 "3 mmzoyl oxy

[err]- [err] -2ohydrmemy1- her.r]m xy)e.th;tl-i'(@
- but -iI"(t) - en 1-‘51} BY - yl} acetic acid

v o henylbe 'y roxy
12 actone, o eyl GRS [ E St [’%engii*wénﬂ o,

en - 1" - yl]cscl opentd {z[uer!ty]lmxy y#’}z @ceﬁhenylham -3’54 B¢t o hedroxy0::377§ -
dl [err] - hydroxy 5 %hzo‘]ﬂF ox’,f ©: ey pJL"~ YHFYC]DPW
hydroxy - [err] - ""g 12" . gergh

en - 1 - yl] cyci opmyl-{l.z[aer.r ,,,“’[,m;,,{aﬁ ﬂ%?( 2 n ){:)61:]? 1]

henoxy20

hydroxy% - [err3o - pleu-gt}eagilcbml [erx] i hydr L
methyl - 4" -..p - et hodh@henidy _lxgéni’«J'lB'% }‘Vﬁ%%}
15 | [err]- yl}ﬁé ,.‘ . N =
15 dl [,err] - hydroxy--_ '-_- [err] _ [er‘r]\

hydr oxyi - [errJ

- yl]cycopent i A A -1 ot B \
[err] - p - phenyl b_ grijiiveiaty ; i) ‘Voniidel B fedgert Be an
et hyl - - ( NeQfds trx-anmnc Js’"{ -yﬂmyc;opeht-- |
20 [err] -yI} acetlethﬂmnm -1 [err] = hydroxy - [err] - p -

phenyl benzoyl QY - [err]..
f | uor ophenoxy)--- but.- —ml cbde

acid 1,2'-1actone, ' 4 :

phenyl benzoyl oxy - @éﬁyﬂcﬂﬁ?ﬁ -e.n_;.l.’,.a:;-yl]cyclo;ggmuhw T

- (0o - chl orophenox -”.L‘_:, - yl]cyclopent.-.[err] -
-yl'} acetjic acigd 1, 2' .- ila@bpme - dd:lyd:[;@ rs',e- rmlr- fersl 1o 4.5 (0 45
phenyl benzoyl oxy-, ;mh ]?h%m[xg)rr ]mt hym)o-xyn IFer: ]y]]cymepehyl, lfa ,4'y __ac(tmehyde _

f
acetic acid 1.2 - aﬁ ; mnyd;&YJY‘fJ OPSQ:Lyl 395 o mL:ﬁyfn;thmey ) 20

dl [err] - hydsoxy - [@&rés '_ metf;’yl- {Ee-rot]‘- mediyydroxysﬂ' -
-[err] - methyl - nﬂenoxy(rﬂ,l%lﬂ,?@r' yg s (legt,nc :nb;g: yeswr, :

1' -yl ] cycl opent - [eg;]&lggg PR Lig; hydrowy.- 154, rcinetigl - 16 2 0 & st - .

- dl- 9511e,15§. < : trihydroxy - - 15§ - merhyl o

55 17,18,19,20 teu'anorprosm 4,5 13 - trans - menou:acld

40
m;ales 1 ersrm-zyahdaz;et ic .

?J ' frethyl 40 o0 -
19
. > 51804 [34+~ fpdroky «:3°%% 5

chl orophenoxy) -but

55

Sxmilarly, the remammg raoemu: 3"; -S'hydro g ..g
obtamed in ‘Example- 23 are’ submitted -successively :to the
Examples 18 19 20 21and22toptodnceasﬁnalpmducls oy

: - dl 9a,lla,15ir- u'ihydroxy - 152 s methyl - 16 0 = mﬂuoromethylphmoxy -
60 17,18 19,20 - tetranorprom - 4,5,13 - menmcacmd, SR _ _60-

f'".



In a simlar manner but using the |'R-antineric conpounds obtained in 35
Exanple 13 as starting materials there are produced the correspondi ng
_1'Ranti- _ 35 neric derivatives of the above-listed racenic conpounds.
By the sanme nethod but. using ethyl magnesi um brom de as reagent there are
ai ned the corresponding racenic, and |'R-antineric [err] - hydroxy - 3"
vyl derivatives. 40 : EXAMPLE 24
actcordance with the nethods described in Exanples 18, 19, 20, 21

o~ 22, dl [err] -hydroxy -[err] - p - phenyl benzoyloxy - [err] -
-[e.jz— hydroxy.-[err] :net hyl 1,546;823 - (0- net hyl phenoxy) - but 321"(t)

yl ] cycl open Ly tﬁm 2' - hbiSheraxg\ertd successi vel y

i nto: 4517,18?19?5%%::&@% 5133@%% i | ?ﬁ &ghydroxy -[err] -

met hyI 4" dl9(r111a3153-g‘lhydfoxy 15§ - methyl - 16 - ﬂ&mh@bvhelm&wo- but -; I"(t) -
n ge lt‘l.!")l e -an

i L cet al. Wet al di
_[er?] E?is‘u" 513 mfr@eﬁﬂél 16 gmqu’gmx%hyfphenoxy -
17, 18, 19, 20dl- N 45§ -yﬁethyl -136- brarﬂﬁomﬂmy: -aci d met hyl
ester, 507,18,19,20 tetral!#p tar- - avkos acid, [ err] roxy [err] -
s ST 15 I?"'lB ﬂf@’“ *¥ et rangr prost - 4

bﬁiyl 1&@8!9],20(1! acetoxy-[err]-
hydroxy tetriﬁ::prmf-h;sl.ls Q trienwit pheno?y 17,18; 19 20 -tetranorprosta-

4,5, 13 - tranga,lla:tlfﬁ enthpr hdl thipethyd ot 46 °aﬂd “ethegy theRyPIRROEY |- t1i hydr oxy-

[er ' 11%1 plide e 1\ e% 16 s 1&3&,&;0- t etyganor prost a
4{ 5, 13171 Eﬂr@aoug,lgc - trienoic acid, : o B5 Simlarl Y, t he

remai ni ng rdlwnltﬁﬁ[%ermliydmxsr‘rytfriewthﬂ-e%r-]? eﬂvbhsubw-d@ﬂ%tﬁaﬁ@ds obtained in

Testas fidel t- £ - rBYieacld, v o 0 gs described jin
--_“"’gg‘i%ﬁ“’ﬂ -3°me1%%dcle6ta§ ?’é’ﬁp i}gts dl Jperr] -
trihydroxy di bgltel5§ - nEhydydxy =- 15 16 methylo- <16t ¥ bfumeuhmpltmphenoxy - 60
12,08,19, 53 - - .

17 18, 19, 2,18 Zﬂemyﬁif_ 15§ ! me'g;!lﬁfcﬁ ans - t xy;LOI c_aci d, .
32 | [er?’? {1“5 ﬁﬂ’ngyydm;l meﬂ;ﬁtaﬁm’k plﬁmm&yﬁm&& uoromazlshyl phenoxy
- 17, 18, 119,1829 m:roqnampmsslsatm4;r fpoichicid, t rans - trilenoic-acid, dl [err]
- tri hyd[ﬁx %llerlﬁ - o "gg 154 6 metb‘ﬂ - B‘Ponﬁp-hethwemn 18, 19, 20 -
tetranor : o Lo n5 R .35 1.0 medh di Terr] -
trlioydrowls,xwLIEs 4,5,13 = trdd g meﬁ&cmdbl’OWD heno¥<l§/hef‘_)xy . 30 5
17,18, 19, Zoawtlbtﬁaﬁmhydw-aﬁi - thethyl 136 - Pt-ﬂmhenoxy-tlﬂsl&m% acid, dl [err]

' Lris _ @‘P" orophe 7,18,19,20 -
tetranor gy o : ‘EY 1@0;3,:56}?5‘81 Hacr d, cagégbeﬁﬁx}[err] "
trrjsydroxy dl;b.gnrz]lsy -rmhfu;&i : A8} ~ sethyl srarapheﬂbmyhenoxia 35
17,18, 19 12,@8,19,296' { Y Fﬂo§15é3 ﬂﬂl{S“’@@l“@Q%n; é'-chir enolxg acid, *
10 dl [en g [e = TREh %535“ ’butyl phenoxy -
17, 18, 19‘%&,}91{ %ﬂg{:"g{@&{%{iﬁ w13 -e'r-'trar‘rlé %“rr enoi. C aci d, dl [err] -
tr| hydroxy - [err] - nethyl.-- 16 - o - et hoxyphenoy <.17,18, 19, 20-
t et anorprosta - 13 - trans - trleno 15 ﬁl [err] -

” - thl
trifydro T3 "t}’ oo E‘h 1a]3 Ehme y 15
17, 18, 19 m{ Sied Lﬁéc a&:ff?a& es! R native doPétinds aci d, dl [err]

s otri hydrﬂmxybbtaméﬂ&re ‘met hyI 16 - p - et hyI phenoy - 17, 18 19, 20 -

%.

tetranorpro a =z , 13, 'tran trien i d, “dl - trihydroxy -
[ergy - RVl et i 0} T ‘,,A ch{b g a]? ’ﬁyanér&e{g %’a- -4,45,13 -, trans
- trrenorc 50 § Qi gr.rghyl l-ﬁ.td’-lﬂwlpﬁﬁijxy- 7asad2e-- methyl - 16 - o

~45113 r@ulmeﬁﬂcactdetlr anorprosta - 4,5 %3 - trans - -trienoic

aci d dI I%ﬁ oLl ﬁr YSWI byl - 165y trifl “°T’6‘° thylphenoxy ot hoxyphenoxy -
17, %8, 19, Rﬁ blsg, byl 16 -mhemiyr.eﬂqmmd %
dl [ er ndtrandrp: ttiiehote skl hy | - nm% net hoxyphenoxy '
25 17, 18, 19%11%1&3&@3\4!9# 1§§t-arhvl~4165,"13chlo gy = 171BI%¢1 ¢ aci d,
rprosta = 4;5;13 - trans - tnenoxcacx
dl 9ullu,15§ '~ “trihydroxy ' -- 15§ - ethyl -"16 ~ p - methoxyph?.noxy -
55 17,18,19 20 tetranorprosta - 4,5,13 - trans - trienoic acid, ' 55
- -8R - 9a,11a,15} - trihydroxy - 15§ - ethyl - 16 -o- methylphenoxy -
17,18,19,20 tretranorprost‘a-4,5,13 -.trans - tienoic acid, -
'8R - 9a,116,15§ - trihydroxy ~ 15 ->éthyl - 16 - p- mﬂuoromethylphenoxy -
co 17,18,19,20 - tetranorprosta - 4,5,13:+ frans = trienioic acid,
60 " 8R - 9,110,151 - trihydroxy - 15¢ - ethyl - 16 - p - ethylphenoxy 17,18,19,20- 60
tet‘ranorprosra-4,5 13 trans - trienoic '
8R - 9a,110,15} - trihydroxy - 15} - - ethyl -16-0- chlomphenoxy -




dl 9[err] - trihydroxy - [err] - nethyl - 16 - p - ethoxyphenoxy -
17,18,19,20 - tetranorprosta -4,5,13- trans - trienoic acid, dl [err] -

tri hydrnggj/ - rnrr'l - net h\ll 16 m— : rn:\melI phencxy 20

17, 18,19, 20 - tetranorprosta - 4,5,13 - trans 'e trienoic acid,

30 dl [err]- “trihydroxy - [err] - net hyI -~ 16 -.p. - fluorophenoxy -
17,18,19,20 - tetranorprosta- 4,5,13 - trans - trienoic acid, dl [err] '
trihydroxy - [err] - nethyl - 16 - o - chlorophenoxy - 17,18, 19, 20 - /
tetranorprosta -4,5,13 - trans - trienoic acid, 35° ooamdl [err] -

tri hydroxy - [e33r] - __nmethyl - 16 - m. 1@)16,&2300henoxv = ... ..~ 35 33

17,18, 19, 20 - Ie\rarm[ggrggat 135131{,a,psmmo;¢ra¢,@m| c aci-d, and dl [err]
- trihydroxy -. [err] . 8Rrretdilkls 1&nhydg0 y -cli{of epjlendsy- m éLiimhm;rQG -

t et r anor pr ov 4, %7, %19=2°t‘F%%‘PmsWT1’% ifensgdriegoicsdld.- el as the corres-
pondi ng 8R -Tanti rrerr ¢ conpounds 't her eofgxAfprp2s . .. - Li kewi se, but using
t he correspondLsng race? Gollbwihg khe methodydl rExxaiple 16,&d1 I’9]x,11¢,15§t.|'@ihydroxy --15§-40 5
anal ogs' and the 1' Rmgthy! ﬂt&rmdmﬂummmemmerlébﬁ,l? - g4 - tlérﬂ al s

there are obtai ned s 11 g}

Repr esent at ve corrpoug&i leer, % tﬁl’fahwﬂ% mg&:’%!? ydf'g!% a;glﬁierr]
ethyl - 16 - phenoxy - 18,19 etranorprosta --4,5,/13 - trans
- tri en:oi Cc aC|la UV Am:ﬂ" 2235,275,2815nm0088386,334,330)(8 7@,%”80@(» - 10
trihydroxy - [err] - Y} euer, 1 t 17,18,19, 20 :
tetranorprosta. - 4,5, 1 ﬂ‘l angw?’sg?q é%%r@xggraﬁw? | rr] tri hydroxy -
[err] ethyl - 16 - m NM-RrﬂMEIDrdrﬂBt(h HpHelrthy - 17,18, 19; 20 -
tetranorprosta - 4,5,13 - trans ->8(% Y?,‘F"-EP 50 - ° dl " [err] -
trihydroxy- [esr]- ethyl - 16 - Q,& y - 17,18, 19, 20- 50;5
tetranorprosta - 4,5,13- ‘trans - agsweﬁrzﬁ,zmﬂdr,s)g [err] < trihydroxy -

[err] - ethyl - 16 - ‘m- chl.or opHege:?: O(m,zn,ms,lls),zo - tetranorprosta
-4,5,13 -, trans - trienoic acid, Gcﬂo’T (41 ’m"%’ﬁi‘i)hydroxy - .[err] -~ ethyl -

16 - p - methoxyphenoxy i siflar mannet bL?uék&réi%o&ﬁne addedi BSk@en thera, 13 -
trans - triendlc acml obtained dl 9e,11e,15{ - trihydroxy - 153 methyl - wifiidrémhethyl- 20

tri hydroxy - [err] P 1718 820 detﬁn?rg\g 139"1 thyl ester
tetranorprosta - 3‘;%,%} ormg 9_;,

orr] o Byl - 10 Yoiloph; ety memaemme 2 Brostatricnoic acid |
t et r anor pr ost @3- 4, Serlv@ives obtané in lixamléenm canali d:pve&&l into the correspddiing alkelr r | 225
trihydroxy - [err] sstexy. Reresentatips qompounds thius opfe .17, 18,19,20--. ... 60 .
tetranorprosta -. 4,5, dB396,11LARNS  Gihjdrdef 0N G a%yISRw [ﬁrrmy]phgok;lydroxy
- [err]- - ethyl 17,18319,200mamhi:&faopb,emwm tneno;c?aadmeth lester,

1, 546, 823 519%1 151533 - 'Iihyd.t@y}QlSZG ethy} etlﬁamrpnlmtomethylmeﬁwxi?; -

trans - trienot% acrlb1 R‘“m 39213 ¢ 0% etrﬂ&to 16 -

- fluorophenoxy - 17y, ﬁZ’é raaa@’ﬁprpa%sameméaéd 'leJﬁJra enOIC

aci d. EXAMPLE 25 5 - dl9a,11a,15 trihpdrbaywi 159 méthylmh@dﬂmop&hmyplle,m,ﬁ,zodl

[err] - Stri 1a - 4»5 lér men@ 7l ester;] 6 .
trifluorometh hen%ﬁ%"’l‘g’ﬁ rﬁ }osfa Ph‘ﬁ“?) ‘1y’18’1?12%r‘is 33

trienoic acid is convedt e&juhni d&fxﬁ isgtrl O3y - -P[eﬁ&iox?h lhyl - 16
- m- trifluoronet hW,}ﬁsrlé’#Qx tmogpM84,IQ$2@ans tna!orcacrdetpylesdr,a 5,

-trans - trren c a .

constants: & qj’%f;%gﬁ % mh 'é’ﬂgt?'f)"m _1 l ‘e_fhgaopbé?g}ﬁ 3. 3440
3. 30) ([er] 7250 :tz.mwa@é&)mrpmml@,shs ere:roleaad 1740,
1600[err] NNMr . [err R -~ 9o, llaAB; - (snhs@tvxy H-15%)~ methyls- S Bh bm!iﬂﬂﬂ!}dxyester)

aiﬁ

3.87 (S, 2H Hyl6); 1H§1920 . teuanorprosta - 4513 rans - renoic 1id Rosdbly 9 45
11); 17,18,19,20 - tetr:I’lortErosm 4y5 13xy rrmlrlsé’triémﬁgus ;‘?ynger y ,6) h

5.50-5.80 (m 2h, H 13, 14),_. .
EXAMPLE26

To a solution of 41 mg of di 9ay11a,15« - tnhydroxy 16 m- tnﬂuoromethyl- .
' phenoxy - 17,18,19,20 - tetranorprosta - 4,5,13 - trans - trienoic acid in 10’ ml. of '
50 - methanol is added 1.1 molar equivalents of a 0.IN solution of sodium hydroxzide and 50
the mixture is stirred at room temperature for 1-hour. The reaction mixture is then
evaporated. to dryness under reduced pressure; ‘to . give - the sodium salt of dl
9,111,152 - trihydroxy - 16 - m - mﬂuoromethylphenoxy 17,18,19,20 - tetranor-
. ptosm 4,5,13 - trans - trienoic acid..
55 By -employing 1.1 molar equivalents of potassmmhydroxlde (m ‘the form of a 55
0.1N solution) in place of sodium hydroxide in the above procedure, the potassium
salt of dl 9a,11a,15a - trihydrozy - 16 - m - mﬂuoromcthylphenoxy 17,18,19,20 -
tetranorprosta - 4,5,13 - irans - trienoic acid is obtained. :



6.90, 7.43 (m 4h, aromatic). In a simlar manner but using di azoet hane
and di azopropane as reagents there 20 are obtained dl [err] -
17,18,19,20 - tetranorprosta - 4,5,13 - trans - trienoic acid ethyI ester
and dl [err] - trihydroxy- [err] - ‘nethyl - 16 - m-
Nf | uor onet hyl phenoxy- 17,18, 19,20 - tetranorprosra - 4,5, 13 - trans -
 fijenoi c acid propyl ester. By the sane nethod, the free racemc and.
antrnerrc prostatrienoic acid 25 . ~ derivatives obtained in Exanple
i rted into the clw468honding al kyl 25 est¥rs. ¢

Represent at isinilady) 'O sodilsn. amﬁommlsﬂeobf&womeﬂ dl[ﬁiarik-m&bwwroxy [err] -
met hy| - pigtatriengic: acidyder, obtuned in BiAmples 1), 130 22 anétHaxemr er oSt a -- 4, 5, 13 -

trans- t%l‘@’g.f% _tﬁl a‘gtlé;ls,lsdf"h depxy)- 16 t"\'rFF&ﬂdfPfe‘kath' [err]<-/ethyl -

16 s m = T godhubd Hafe ' ¥d‘ %l:hq%g& “Letrang rosta -
4, 5 13 - nbiipfOsts - 4,5,tsrmrmmuaetd,e hyk. est er _ 30 dI [err]

tri hydrox¥ piy Saltrpétd*ryﬂa,llasﬁas& Iﬁlmltoxy ehllﬁo-r rtph@hbwyhem!ﬁ -18 19,20 -

t et r anor pro&l% o&_:“ﬁﬁ%’fﬁﬁé e Rsie @crﬁ gg1s o ester, d [err] -
-trllloydrony,ls, 'Mr&&l 4—5,‘5, dendid - rophe oxy }T‘}o X8, 19 2]0

t et r anor pr,osklinm- sal¢, oBdILQa,Ha,nnanmhydrMyl-en@l-one&@l d1i@r epyh-:ﬂe&b-er dl
[ err] methyl mxsﬁms 2P ﬁﬁ?m ,S,Iy_ s - w 17, 18, 19 20 .

35 tetrarieriﬁ (- Bl 3,513 L h -ttfeno‘f.h 1. hﬁ't"ﬁw ester, dl [err]

- tisi hydr OXYodiam| g[tr&dlga,e[ahy' - ﬁxymegpxmmo.l? 18519 20 -
t et r anor pheetya 17,18,19,201 3 tetrattorposs --4,$13|-etms € trivgoiciachl, e/ wellosttler, B8R - [err] -

t ri hydr osgrrespopdipg: §R-antiggtichgpmpoundss: " m - ttifl uor onet hyl phenoxy - 40

17,18, 19, 20 - tse)tuglgn‘%/ rost(e,af EXM‘E%LH_ZL__trans '--ftrrenorc acid propyl .ester,
40 - Y fpop:er - Yy 6‘"‘"0m P or opgnoxy -

17, 8 195 ‘ﬁﬁﬁ,@q@ m%m- Omil '4"”-' : l‘@,md ICrrhg’thyl ester,

8R - [ersdh}uon ﬁndurmhyﬂheﬁgmh'msresulu@hkydre:ssﬁﬁe&fopm mphenoxy -

.17, 18, 195?9! Tia lwra(rg.r!._ hep ceyaporated] 1o doygess, . tp. 1y sthe ammmnsersadt ofci d et hyl ester

'aneb545 bt i ! rPRpereRyPhepey (- 161190 1y .16 - m -

fl uoropheno __:ywot,f d;pegpgm m;og;c@ o 4,5, f3 - trans
e,2 Ghe T o ingt baten. 6fdi41 ng. of dl

[err] - t?ﬁHﬁ} 4t

?--'lﬁdﬁém temn_w 18, 19, 20 -
tetjoanorm%,f - Gk
' '5‘ 'a & of sod| um

afa" e lof 5G
. _hydrOX| d@mﬂhlz 15,zzwzr4mnbnme |s stl rre at ‘roomtenperature for 1
hour .. The reactron -mi-Xt-ur.e: rsExlam_’LEaMporat ed t0. dryness under - 'r educed-
presgsure, 0 j 30 23%9& fpFocaj ?iﬁleltOf[aG, cthapdl fpaddedxy - 16 - m -
tri Iuor %%b _ ' 4,,5__,-.:;_ ._ _1‘°_,: '3"‘1‘ 4.5, P8 - trans -
trienoi Caﬂpu: resilBnt reacnonmlxtu sﬁms@ ' E@rlsmmwaflents of
pot assi u d:vapmdda . ldryntshendeoml\md peessure to- give -thé; proQing elsofl dit i on) in pl ace of

sodj umh .'-wﬁwmvbhenme Hdse%%qum-t of dl [err] -

t ri hydr oX§f , th¥ lysin %} 5P XY obtideq; 18+ 19,20 - t ranorprosta
- 4,5,13 - mmanm&r'di&_ﬁﬁtéﬁﬁ:_" irlé; ¢affei salts oSédm rademic
1,546,823nd-8R-anﬁinericpros_tat'ri.ehoic;@_' ; ples 12, 34225mdi | ar |y, - the
sodjum  ZfgERpbs predu ' | Hlas _‘_’;_‘%ﬂ-'.alﬁf‘t feric pLostrienoic
aci i deriva '_:__;. c o .can bg pr oduced,

e.g., SO -4;5{13d|zmm[ mt]ucmd;rr hydrexy Hr- M -’--i":'f"rqr f I uor onet hyd -
phenoxy - 1@1131@95312@ dlt%ﬂtlitalfer-prr@lsdralw 465, ¢3 meth!lmxy ~trienoic acid, 5
sodjgum sarte : .__“f“;at%m ofor o "cﬂsm phen:%% - 217,718, 1%0 0 - tetra-
5 norproq-}fg,p,' : " m‘E’;m,ghs-_g_ ks | eriak @uﬁmd pot ass?um %alt of "dl [err] -
trihydroxy- ﬂx&ﬁ:reempe salucdsfl dlrsapbem@xymhmwlﬂz% Rthyl - let-rmanorprosta - 4,5,13
" - trans mfupromethyiphenpay o 17, ?r " reremt 13 ¢ pravs gtrl oic afidrr] - trihydroxy
- 16 - 97,18,‘19',_1 HOEIAREY 475,13 O trans - riepaic/aciiom g4 forprosta - 4,5, 13-
Ctrans - bkl bfCkil.9a,110,15} -+ mih xyso. izumnﬁy’tl tmo.f dlaad@r 1] ~-tri hydroxy
- [err] phcnmt-hml&w,zsﬁ- tetranoEprasta i~ 4,5, 13 r-Girang e trienylicdeid sxqeuasﬂﬁ 18, 19,20 - .
tetranor ﬁ?‘ﬁ@f’&‘mﬁ 34{’“3“%“ Wltﬁrr efoi ¢-ach d; ,

SR EXAMPLE 29"
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potassium salt of dl [err] - trihydtoxy - [err] - ethyl - 16 - phenoxy-

17,18,19,20 - tetranorprosta - 4,5;13 trans -. trienoic acid, and 15
sodi umsalt of dl [err] trihydroxy - [err] - rrethyl - 16 - m- chloro- : 4-4
15 ptfe;noxy - ]37,18 19, 20 - tetranorprosta - 4,5,/13- trans ~-trienoic acid,

lfl - as ; b¥4682h poiinds. EXANPLE 27 To a 35

| ’
: 436 Mg of d] 9,1 Ler, 5% i- h:yuydmy -1616 m - Neriffuckdmefhlylyfnby 20

-:; i {iiszs) tié ﬁ%ﬂ%%@n °1¢ - 1idhins10-ml, of eeonigilaci d in
20. 544 . of rret han %1"°‘Tm,_ o?’ﬁh . MoONi UM
&e

hyﬁ"om de sol ¥ti onadsipdzl wmmngomi stifeihgd) rred
for two hours at r &hout @$°é‘-@ddh¢dah¢tte .OThe sylvé@

amoni um salt of d ;&L‘t’h B"s “° ‘M edesy tonyield yheplrignoxy -
17,18, 19,20 - 25 nuommmpea S 86192 - mstf"f% 3 "Ry - gl & addid.

25 By enpl o n ng (tromethaninensek ok @166 1061 S O |:ﬂ|i ﬁmme Mm 3 in o
pl ace of amoni un}” &f%xt‘%‘il’t’?mt ¥1 Pienviradid): €, the cor r espondi ng
salts of dl [err] ms 5&%@” Llay}o¢ - {gg;fforg tmﬂeﬂéﬁ(y-"v
17,18, 19, 20 - | tetisennmmdﬁmsttﬁm i% rang el

obt ained. 305 In a simlar rranner the ammoni um di net hyl am ne,

di et hyl am ne and di propyl %Qal ts of the other racemc 15
and 8R-antineric pm&tﬁhﬂd%ﬁmmﬁo 089 of Exanples 12, 15, 22
and 24, can be pr epar\b&deEMWyleaagryr@mm xture of 23.6 ng. of procaine and
1.5 n of ueous | Thes tesrinjaterialBSwere admiriiSteréd idajly &f 45t{oRgH ¥

tri héjroxy @16 - gq priolgelsiimaly hamsmswmsagﬁ&@@ o/ éhr%19 2020-

tetranotprosta - 4,5, 13old dndl 3RS mrpbﬁlﬁﬂe'ﬁdgg:m:w eﬂﬁol and

t he resultant reacti mprordedre is stirred at room terrperat{"ure'ﬁgﬁr

hour s. i Sspst hen w %Wyﬁewmmsmédbmobopmdsmrmrzg mve t he

procai ne salt of err ?cﬁshydroxy - 16 - m - trifluoromnethyl phenoxp

- 17,18, 19, 20 - tetr@mpoundlo prosta - 4,5, 13 - trans.-- Jmcpmc aci d.
40 8BGFi | arly, the lysine, caffeine and arginine”salts

thereof are obt ai neddt Mlhlmepﬁehaypv,mgmw, caf¥ei ne and

argi ni ne salggs of ot nyf -antineric prostatrienoi4pcid
deratives obtained in W‘léhﬁl%mwmmproduced e.g.,
the procaine salt ofll %Irlll{:,mqihydmx;.m_ M : 8415,2 20
trifluoronethyl phenoaly Qalzw-mamtaﬁmrpros a’ - % 13 trans -
trienoic aciyg, 45t dg’gy-EG- ylphenoxyy i hydrox - 16
phenoxy - 17,18, 19, 2a@ 9a,1i4§15 Iém”é, Téom uo y? S - -e-llt-Ql c acid3s
the |ysine sal t flms,w,;Oeuem]norpms bhgaory-

<get hyl phenoxy

- 17,18, 19, 20 - tetl“gr?ﬁ’tl Y ydmw—mg:lmnhmmmsummnsr.ac ,

the argini negsal t of a1, 11£458) ik chl orom0enoxy -

50 17,18, 19, 20 - tetranﬁfawk ,5,1 L %3"‘,53‘?%' 828 enoi ¢ ac . - the 40

procai ne salt of dl - tr|h roxy - 1lerr] - rrethyl - 16°- m -
ATy G A by

trfl uoronet hyl pheno - tetranorprosta - 4,5/13 - trans -
trienoic acid, th&pﬁd&ﬁb(n ﬁmc [C¥Ppopnd selected (i theygroup] of hbse-

met hly[ 16 - phenoxy - 55 18,19, 20 - tetranorprosta - 4,5,13 -
trans - trienoic acid, and ] 55 the caffeine salt of dl

[err] - trlhydroxy [err] - ethy
17,18, 19, 2042 tetranorprosta - 4,
correspondl ng 8R- antineric conmpoutds.
of 12ng. of tris(hydroxynethyl)am &b !
60 [err] in 0.21 whereinof water, heated t0o 60C Is added with vigorous
stirring to a solutR# Ydfoges‘:'ﬁ lower alkyl group of 1 to 4 carbon atoms, or the pharmaceutlo- 546, 823
35 of 45.6 ny. of dlplg xé?ﬁl‘ i@mmwdsmm&msbmwl phenoxy-
17,18, 19, 2050 tetramrdgﬁﬁ o.f%_ alb(ﬁ of) B“r%lc aC|d i.p 10 ni gf
acetom trile previousl Eleihﬂabe tod pelbi '{wogmof?d,rbgo f k whi®h

cont ai ned the aqueous es ({) indicate the « or ,8 configuration or mixtures thereof wvided
t when R! is «, the hydroxyl group, attached to the same carbpolr;o atom

as R' is # and when RV is B, the hyd
35 carbon atom as R! js e. . & ydroxyl group, attached to the same 5

" Nuscafy~FddéRI 0- phenoxy -
trans - trienoicacidas well as thgs
9 60 A sol ution




amne solution is rinsed with three 0.05 nL rtions of water, each rinsing
being 5 added with vi gorous stirring to the acetonitrile solution. The
reacti op—+xture-i 5 -6 —55C—and-thereafter—to-room -
tenperature. the solvent is then eI i m nated under vacuum and the residue

crystallized fromether, to yield the tris- (hydroxynethyl)am nomet hane C

salt of dl [err] 16 - m- tri- fluoronethyl phenoxy - 17,18,19, 20 -
tetranorprosta -.4,5,13 - trans - trienoic acid 10 (tromet hani ne salt
of dl [err] - trihydroxy - 16 - m - trrquororrethyI phenoxy - 10 \
17,18,19,20 - t¥tranorprosta -—~4.5 13 LW - triepnojic acid)., In a 35
simlar manner,_di pessd mg. of dDYEIRNYe --ribydfoky - -16NE 4 ltriftuorbethylphenoxy -
trifluor orrq{hyl phengégﬂl%?é7 te_t@lnﬂqa%ougi)%ﬁﬁlét- k aﬁ;@%&ggﬁmﬁs -
trienoic tacjid,is co rﬂﬁ@?‘rﬁ] flagk which cpn u
on

ExaMPLE 30~ ¥ added with vxgtl)sroun:sstxtr?ng to the acetomtnf: solu W g bemg
Anti-fertili ty Assayheﬂ'eaied/tnmt ssoéemuerem&w eofl) ﬁnhﬁﬂ&h@ﬂveh@bltﬁ‘ehe

g m. afifh shet residue repys@llized | fromy\ethes, &dmldnthsttered

omethane salt of d 'd i on) .
faoremethylplieno a17,18 9125(:! tet }ﬂié’ﬁ;nt 'gic er ofo
vi abl e and resor bi nm,rsas;zsee ifpmmu rddnew cor ora | ut ea and
t he nunber of -ova i n;tMhee gimila 9'% ﬂde@ih)'diswnglﬂhena@ﬂvelﬁasm t he
conmpounds |isted befOe , 1811 B

pot enci es:

Conpound s : . EXAMPLEso _:' Potency [err]lS

dl [err]-trihdoxy-16- enx-l Hpms éﬁﬂsta--

4,5, 13-tr,ans- trrenorcpP yﬁﬁ';[;‘%cﬁm glmm .40 30

dl [err]-trihydroxy- 16P¢Mn&xm?esﬂga&&s29exéemﬁmeﬂrdﬁ&t& days 4 through : .
30 4,5,13-trad8-tri enoi c (dayj ¥=day of sperm detection). Thehamsnerswemsacnﬁoedﬁﬂdail&- 20

[err]-trihydroxy- 16- mtrr‘ﬁwﬁgl en%%ﬁﬁﬁﬂ&f’%ﬁ%ﬂ?ﬁ%ﬁ;g%ﬁ

tetranor prosta-4,5, 13”&&;&-& .
[err]-trihydraoxy-]|6- mUﬁngfthu&b@a&tshbykﬂefmm@m;ﬁsﬂﬁdbdow,oompmedeGthad '
17, 18, 19, 20- t @ r anothe fllewing potercies_ t r ans-t ri enoi.c -aci d +0.5-1.0 - 25

35 dl [err]-trihydroxy, ddg -methyl-16-mtrifl uor onet hyl phenqé

17, 18, 19, 20-t et rnor pr o ’64 5,13-trans-trienocic acid . ~ X‘?ﬁy
[err]-trihydroxy-16 ma@ 1@;3[;3&;1@“, 1é. 73 1§ IE@BQE :
prosta-4,5, 13-trans- trlenUi,B- _ yamri&mgﬁl 9’ ’ﬂ ad 3@0 40. _
dl [err]-trihyfroxy-16d 4t1 138t : °§3817119»1me“‘ C 30
40 tetranorprosta-4,5, 3, 410 b Sometd 207 WHAT VE
A M1 e o Sttt 15 1% %{‘ Hﬁm’f’elgtmé%?’zr"'r omgthe group

of those represent ed wmmﬁmmmwglmmmﬁm@xﬂ5 '

45 wherein R i3 hydr ogg 7 81 s s Fl 4 carb&rf—a!tfbms or 35
t he pharnaceuti c- aIIy aqqep é‘ggﬁz oAl 'PFﬁ%nds én vvhr ch R
I's hydrogen; [err] is dmd,nngmtrm e ....—.. s,19,zo.m Ié '

hydr ogen, [err% 'mﬁésl *F'Ia'm'vowohdoro or _br om 0-, rmOor
p-trifluoro- Orrethy‘¥l eyl le,153- %"mgll “Y18:39:20- 1y or p]ovver 40
al koxy, and the wavy lines-: rru] I"ndi ca ) t e [err] or [err]
configuration or m xt LWHQTtWBI’@LﬁIMm’O-VI ded that when [err] is a, the
hydroxyl group, attac c%{j ﬁwmmmm éth]ﬂwsm[lerOf]thoseand
when [erk is [err] TRERYUP tached to.the sane. 55

car bon atomas [err] |s[err] - C
55 35

\C",%s&msk

35 45 45
(] R Ce B P
wheteln S
- Ris hydrogen, a lower alkyl group of 110 4 carbon atoms, or. the pha.rmaceunc-
- ally: acceptable, non-toxic_salts :of compounds i in wlnch R is- hydrogeu
) R' is hydrogen, methyloreth{a
50 R? is hydrogen, o-, m-, or p-halo (ﬂuoro, chioro or bromo), o-, m— or. p-tnﬂuoro- 50

-.methl,o-,m-orp-loweralkylor o-, m- or p-lower alkoxy, and the wavy
.. lines (§) /indicate the « or 2 configuration or mixtures thereof, provided
- that when R'.is «, the hydroxyl group, .attached to- the same carbonr atom
as Rt is 8 and when R1 1s ,8, the hydroxyl group, attached 0 the same

55 .. carbonatomasR'is ... - S 35

i




of 45.6 ng. of dl [err] trihydroxy- 16-m - trifluoronethyl phenoxy -
17,18,19, 20 - tetranorprosta - 4,5/13 - trans - trlen0|c acid in 10 nL of
contar ned t he aqueous am ne soI utron is ri nsed vvrth three 0.05 m . portions
of .water, each rinsing being 5 * added with vigorous stirring“to the

a etb itrile solution. The reaction mxture is 5 then cooled to about

and thereafter to roomtenperature. The solvent is then elim nated
vacuum and the residue crystallized from ether, to yield the tris-
(hydsngrret hyl) am nonet hane sab¥68%3-dl [err] - trrhvdroxy - 86 - m#*tri-

f 1 uor onet hybphiestapolnd-scdef: ERird 9 wheibif® ER t - trans -
trienoi Cgamﬁn@msmfm@ﬁ;ﬁ”ﬁ ham r?g sa}kt 'H?Kyﬂfo&[iaﬁd] " ‘?(rxr}lﬁydrex.y -+16 - m

- trifl U%M DR Rssopding tomnm wherein R* Jp-hydrogenrand) e pydsevh - 4&43 .
traps - T QAPEC SCTT o 7Y dl [err].- trlhydr [err]
- rrgt hyl -. 364 contbbundlaéchid: W%E&E’ﬁﬂ?g%ﬁ” 17, 18,-19,20 - tetranorprosta -

4,5, 13 -- tra.nA compotmdatcirdingi®l Cains wmnesatdedmpmmﬁutmoetmnrret ham ne salt. 15
EXAMPLE 30 7. A compound: according: to- Clmm 2" wheréin said compound is-an’ 8R-antimez, -

15 jganst ¢ foqp%?nfafcm Sresrind ,ﬁiﬁyﬂwﬁw 6% gol dgn hanst er
Vehlcle aho R/]] ' idPr.ocedur e;: ~The {frest: materlals wer e

adni ni st er ﬂ. .tlao u@mﬁmmﬂh 1 and R*'is ‘m-trifh

' 9(! | =day of sperm
det ecti o G gﬂggmﬂbalahwy 718192050 ot which tinme
- thgsnunb Y Eﬂ he $ whRB RUBHREAGe- Ol d gnd new
corpora M@gmma, y Qé wauiﬂﬁbrddm&ytpudnahyetlmsmm-ecorded Usi ng
t he aboveet ta 5,130 lﬂ%&@@!ﬂb’éﬂ ow, Lo red. tB !err] had 25
g %ﬁuo zymethyDa mmomethane salt ‘compound  ac r%ng

romethyL dl 9“:11%150‘ "’tnhydmx}' - 16 m y::]g.er r] 20 ’

the follo
25 ﬁonpo'ﬁggélpheno% =17,18,19,20 " tetranorprosta: = 4,513 =

1 dl [er giyd hﬂnox -7;18,-19, 20 tetranor T ost a- -

4,5, 13-tran t# cprp r'." ad - a axm '6 wherein R is- hydroge ‘R*is - 40 30 Y
mmm-‘_xgg=mW%&@ﬂwmww o 40
30 2, 5, 13‘ chipoRitD h&orﬂiﬁé @ Claim 6 wherein R is- hydrogen and R?'is p- 20 Zﬂ

[err]-tr |diqudmmnyyl,161- B, 1154 U Orilidestcy | Memxynﬂ_@m&ﬂm

t et r anor p¥: 4 . 10 dI
[err]- trl&ﬁﬁ%ﬁgﬂém ﬁ?%"“g"%f“’w -tfm;ié':;iﬂs"t’a“’: 17,18,19, 20

- 38t r aNQY5Q8 O Frwd - triehoid tr.ans trrenorc acid - 1.0 30 - 35

dl [err] _ -1%.i di mamﬁryhﬂekﬁkquotepla@#%m shenoxy
17, 18, 19 $b8m %é"g o -0, & PHoreRhEReEy ¢ 11 B3 AE - ap T <3 dl
[err] triny n

: ' Q@bﬁﬂpwnaaﬂnlﬁhya&g&%aat h3dRbr,
pr a3st a- 4d59&,ﬁunsaan&ﬂﬁdmxyn01&- ae ifidorophenoxy. - 17,18;19,20: - tetranorprosta -100 41)5

dl [ err] 4513 hyasosgeadigadd chl or opheno 17,18, 19, 20-- % o

R-is. h rdgenand R’ .
40 tetrangraf t%‘infsag ?rorf o Sie ’lﬁﬁ; Oy IR0 - 7 WHAT VEE
CLAI M| Siprosk - 44,13 2 i -ant[rrerrc—'co oun ectd from t he group of

t hotde repr esaenAeoh: h:eorﬂlot Itn)ﬂamg 6fwhewm& i, p 4!51 Bhisrein, R s
hydrogenbm el Sy | miliydts

al l'y acd®Pls 5 di A “Wmmw% i @h3Rod 5 hydr ogen;
[err] is o rqgmla,lsxet e&hyLmeﬁﬁphenoxy 17%;20]-mmohydr ogen, 0-; m,
or 4 hal (prf(sm-ué;ib tmhl-mlwdbr Er p-tri fﬂoro- 50 #et hyl, o-,
“m or p-low ;’?ﬂ“ﬁgm é“i{ ’g em?lxg 33310 Wavyllnes[err]
i ndi cate (g"rl_m,:L e;fﬂd E’gn |gur§{clgﬁ iRt res ereof, provided that
when [er ﬁ dé Clajih 6Qwieren’ Raﬁthydrbgni atb RE heo- sane car bom at om
as oerr] womrﬂ]%ahth@nh deogy |- 365~ per pythaxyrbeneyyr di&$’19g?PGup, aioc ached to

4,5,13 mm' '
the same 22 A compound accon %Omeﬂﬁx ft% 'iz}dr&g@n Lﬁfd is m-
55 methoxy, dI 9a,11e,15e - trihydroxy 16, ->im - methoxyphenoxy - 17,18,19,20 -
' tetranorprosta - 4,5,13 - trans - trienoic acid. -
55 23, AoompoundaocordmgtoClmm6wheremR|shydrogenandR’1sp- _ 55

ethyl, dl 9¢,11e,15a - trihydroxy - 16 - p- ethylphenoxy - 17,18,19,20 tetranop
prosta =.4,5;13 - trans - ‘tfienoic acid. - '
24 A5 accordmgtoClmmGwhemnRandR‘atehydmgendl
" 9a11e,15e - @ 'ydroxy - 16 phenoxy - 17,18,19,20 tetranorprosta 4,5 13 -
25.A° cotnpound accordmg to Clann 3 wherem sald oompound is.a racanate
+126. A ‘contipournid according t6-Claim 3 wherein:said compound. is an ‘8R-antimer.

:27: A compound according’ to Claim 25 ‘whetein‘ R is hydrogen:and R?® is m-
mﬂuaromedlyl, dl ‘9, 11e,158 - mhydroxy 16 - m trxﬂuoromethylphenoxy -

65 17,18,19,20 - tetranorprosta - 4,5,13 - - trienoic acid. -

60




36 1, 546, 823-

36 2. A corrpound accordr ng to Clar m 1 V\/nerer n: [err] |s [err] hydrogen and
t he hydrexy ¥R 0 Ag—- -
to Caiml wherer n [err] is a- hydrogen aﬂd t i 'h""ydroxyl group at [err] is

in [err] confi‘guraion. 5 4. A conpound accoring to Claim1 wherei
[err] is methyL 5. A conpound according to. Ctaim 1l wherein [err] is ethy. 4
6. A conpound accordi ng to Gaim2 wherein said conpound is a racemate!

7. A conpound agcordi ng to daim 2 wher ei n 1§ Qscorrpound is an 8R-antinerg, -
8. A conpound -eteortirg—to—carrmt—where R reH-oge—ant

mtrifluoro- 10 ITE ing it wherpig B ‘hylg‘dm Is m-
trifluoromet hyl phend} A mﬁ;]os T45.13 0 ﬁﬁé{h@%@zmﬂlﬁ Yolpr%oxy i |
trans- tr4engig -acid. r&ﬁg:(&r ziovhaﬁalm'hnﬁm/\/ener Hytisogel, dlS

met hyl and [er ] |s9mlt~arslr5.ﬂl-umﬂ1!dmxuret h5y+ Pl!ﬁtﬂm[ye-r i],1&19126| hWn@mym 1635,13m -3

trifluoromet hypheno>€'§¢"‘ t_{‘?‘mfsl un% acoordmg to aim les i?x s8id “compottid s a-raoe q S -
trienoic acid methyl e§ Q(co nd according to % m&ﬁlggun@ﬂrm(ﬁﬂﬂ er.
[err] - Brihy ylsl@ 9«:11051115? -WIP#Yudﬁbnmeﬁ xylﬂﬂot?ﬂﬂ% 19, 28
- tetraorprosta - 4 Phenpsy - 17 B o0 1an:ﬁ<*'
Bh

R2 is mtrifluoronetphsnbzy d17,]849,2 tettario i ytdr tm&ﬁ-menomaexdrmeﬂalymteo 20
net hyl phenoxy 15 17, 18 i @odmm tt‘E’PPQHPﬂ)F C‘ﬂg 3p wherein R} §
trienoic acrdtrrs- ‘%ﬂ%&@mfﬂ 7”8’fyn Ris

i
trifluoranethyl phenovhyrexi;m’bs nil_—@xﬂtz@omethhtdi amblrupﬁ bsttdlydmys- 13 ~ methylpsls -
trienoic acid.2025 - trifluoromethy B19620 S LEERUPIIYR ¢ G54 aitrrs BUiRMS i n 3
- p - trifluoromet hifive Y dl-9,1 Yo, 158 - tiShydioxy { B -aubetiyDs D64 at- trifido
trans- triengic amhdloxﬂ:zl?,la)l%zo r@@eéﬁdﬂn gtrigepiqpcid. wherein R is

an 5. .13
according to Claimé6- Wbmrmlcﬁmﬂoeﬁcr jcodrdingTrol ¢laidh| 30Owl@rein R is mgé'n srdt Reyis ,m-d|
tri s( hydroxyrret hyl )&Hﬁd&ﬁﬂ%& 19:3 fp[ RO ﬁ?CQ{ bln_glﬁt.qn 'erel n
hydrogen and [err] |s gs A ik saltt:cﬁr_l Ydig ¢b6CIaim030-
i s hydrogen and rerr"f“’ t}:ggzg ?ﬁ“&‘ﬁ ol swrvhe,grdsrryrmgearawwggw -16
hydrogen and [%&rr] is, Wcﬁ%lsw E’j’s _u[h ?%B’r‘ l“hﬂ‘%e%m‘%ﬂ_ 25

chl orophenoxy - 17, fhs menm

trienoic acid 38 A compound accordmg to Claim 30 wherein R is hydryen il R’Axs()ﬁ-ﬂpound
according to Qaim yHeflb§ s Wdtoogerﬁénmﬁ]@lr] 16/ s mp- c,chlooplvnoxdl- 30
[err] - tri hyd’Poxy 17,1§320 tetrano %}/ le':vh . ls
tetranorprosta- 4, 5,chidro; d?g@ffs‘:ﬂls ENghydrogf I-Chs i% 1c_om)o$| caﬁﬁ,g]r & to
clai m 6 wher ei n. R |§7Jn§;wr,m)goanrammios[aer4rs]lar-&mo irtenmamd 35 dl [err] -

tri hydrox- | FR)S@‘}M 307 wherel -Filsziudmswtaeé rost‘g
35 4,5,13 - tr33ns - ? 11 osta 4 3 ilaienp:rere % dihg 4“8“’33“5‘? :
wherein Ris hydrogen 4ﬁ g fol. CIRiR030 whHreid Vi Thydroges adity/ By saw— 16
- m - fluorophenoxy fluotd,7dll 8118, 20- mhyéioxsandrszr -pmobwa 16 4@;5 flugrophepoxgns -
trienoic acid 0 17,18, 1930]:83“31"0 f él}ﬁdf""!ic a| m erein R,

i s hydrogen. an ﬁmﬁ DTt = M 'henoxy
- 17,18,19,20 - tleugﬁgr;zor_ m- 4,54 3% u{eﬁomﬁxd-t r| enoi ¢ acl d

conpound according to @.oA mordlnﬁtq@ ¢) R? n!e?-hyl

d [err] « tri ydro yl, 9‘”’1%53 'F‘lf]ﬁf"gh n me‘ﬁ’)"‘lbﬁ 19, ‘26‘etgu ylphepqxy ror - 453
R sty (e

18,1 tetr;
prosta - 4,5, rangs " A obhge Claim 30 whereleshydrogen and R? is m-

45 20. A- corrpound aoﬁbﬂiyl;lldnga,un,l@[ aiteth erlegn hediyd - I‘l)sd-r agemeﬁylﬂle[myr-] is .
m et hyl., dI [err] l7,1819,29r— - 17,18, 19 20

J RIYE -43536' = %ﬁ Y-
- tetranor- sta - &%_ ATH - 50
accordi ng to aim nﬁs édrgéﬁ'{,}al,f‘ rhst fi‘%%:[%g@@ _ |'95 '0-."5 'y

nmet hoxy, dl [err] - tr|461 Mrcon%uadlﬁ:cordx og to omnhsm ]mlmamyhydt@g,mi&)dl&’ BOn--

50 tetranorposta - pd3 it 1 HibydseRy: -l dm‘ﬂ! . GCGPFTpGI‘HJI‘ﬁ"Ya’EFBWdl ng to
Claim 6 wherejn [er|7 6 s"’rg m&fgﬁe&ﬁgﬁn - Ghd ke is 5 55

tri hydr oxy f6 m eﬂ@t, 139 O trihydrdzyl 8 139,-29ethylt-8116 anﬁr-péﬁﬁﬁmy -
4,5,13 - trans - tlﬂil%mocmnomhm%%iﬂ - trans - tri2®;ca¢id-corrpound accordr r&lg to

Claim 6, vherein R ig b ?ﬁmafc%fﬁ Tk 6 wmxg’sﬁngms,w,zo%o%

aE;

60 prosta - 4,5,13 - trans - trienoic acid 60
49 A process for producmg a ‘racemic or 8R-antimeric oompound of the

mmmwmm



et hyl, dl [err] - trihydroxy - 16 -p - ethylphenoxy - 17,18, 19,20 -

tetranor- 24. 'A conpound according to Claim 6 wherein Rand [err] are

; _ —-8-19; st a-

4,5,13- 60 trans - trienoic acid. _

60 25. A conpound according to ,Caim 3 wherein said conpound is . a

ademate. 2°6. A conpound accor ddi ng ‘to claim 3 wherein said conpound

; an 8R-antimer. 27 A conpoundd accordi ng to daim25 whereinr s

\,.,‘. and [err] is.m: trrfIltsq&thyI dI [err] - 'trihydr-o L - 163- m
FHreoretypheRe ; - ‘ REFPH-e5ta-- 4 13 -

trans -trienoic- acr d cOGHL © 65,37

| , 546, 823 -~ Ncoag 37 28, A corrpound accordr ng to
d ai m 25 wherein Ris- '/ dé’@zm trifluoromethyl, dl Lekd
trihydroxy - :16 - m - triif | 0Oryme henoxy -~ 17, 18 19, 20 - tetranorprosta
- 4,5,/13 - trans - trren@i"c actHd nethyl ester - 29." A conpound according to
C ai m25wuéi&ﬁeln R and[err]. are . hydrogen [err] - tri hydroxy - 16 -
phenoxy - R!SL'..M@lowqwmmﬁrldsﬂambomat@nﬂ@rtheplﬁrmacame -~ tri-enoi ¢ acid.
30. sA conmpogngf 5‘{@' ,g_""c’t':)"%e Euom pp Bnd i s a tacernate.
C31.7A CORRAYING., 3. G Pcﬁ,' . QiR S an” 8R- ant i ner.
32. A coin et @ oelifigoration, hich domphisesS hy'rogen and [err]. is m
10 tm)rwﬁmnwmnmrsmw}mwmmm@ml{err] nmethyl - 16 - m -
_ trrfluororrethyl 10 phenoxy-- aﬂ 18,-19, 20 - tetranorprosta - 4,5,13 - trans
- trienoi¢ acid. 33, A conp accordr ng to ‘Ctaim 30 wherein Ris nethyl
and [err] is m trrfluorone?h,, ~lerr] - trrhydroxy - [err] - nethyl -
16 - m - trrfluororrethyl oxy - 17 18, 19, 20 - tetranorprosta - 4,55, 13 -
trans - tri‘enoic acid meth ' - © 347 A 'sodium sal't conpound
according to C aim30 Wnere&lg [er ']? trrfluoro- - 15 nethyl, dl [err] -
trihydroxy. - 15.- methyl - trk7fl uororret hyl phenoxy - 17,18,19, 20 -
t etpanor pr ost aylereth Re akd tic ﬂnssmtaraeﬂﬁtel PW IRt 390 A

tri s(hydr oxynegyranil) et rngithion Qals of 4—p&@ﬁﬂ0 [l followea by | thgmest O ai'm 30 wherein
R2is mtriflu ¥npthane therebyy yidlding: thei dogrebpandipg -compund of therret hyl - 16 - 20
m - trifluoron®™A phenoxy - 17, 18,19, 20 - - tetranorprosta - 4,5,13 - trans
- trienoic 20 acid tri s(r‘(ydr oawy net hyl ) ani nonet hane sal t.* 36. A conpound
- according to.C ai m 30 wheyet aas/hxfdf"o'&en and[err] i'$0- trifluoronethyl,
dl [err].- trihydroxy - [® et h 16 - o - trrfluororrethyl -phenoxy
- 17,18, 19, 20 - tetranorproa;a - --trans - -trienoic acid. -25
37. A conpoundaccordi ng 8" af’T"l'fBO wher eln R is. hydrogen and [err] i's p-

25 qtsri f I uor OfTBm&kn R‘j*ITlli’%&lhe wavﬁﬁdeb b Yhe abo']vémdlcﬁ&ltxmﬂhng 16 -15p -

trrfuororrethyl thl{yydro xH Grolifss id. uddebfisepa)s pr osta - - 4,5 13- trans -
trienoic acF)d em%md)f GBd’t)d‘[l plithi mlmmt/h@ﬂeh}’n R is hydrogen
and [err] is B g ‘err]’. - methyl - 16 - m -

- chl orophenoxy - 30 . PHe 18, 19 20 -. tetranor prosta - 4,5,13 - trans -
trienoic acid. g ‘\cu gQH}Q/cbaeorrpound accordr ng to daim 30
vvhe_rern Ris hydrogen and R¥-i's p- ¢hloro, [err] - trihydroxy - [err] -
nethyl - 16 <-p - chl-or ophemsKyy , 19, 20 - tetranorprosta - 4,5;13 -

~tran - trienoic. acid. 40Jmé. coymoun ,_accordr ng to O aim 30 wherein R is

hydjgogen and egekid A rEpresds an acetyl BosfI 0, [err]. - trihydroxy -2o[err]-
met hyl - 16dy t@drolyixﬁgmtoghbyumpyranyloxy grouﬁkSml&;_nﬁ&pdsgon(ﬁep-c)thwtranorprostaa -

4,5 13 - tr, ,.'cc_ordrngto A ai:m 30 -
wherein R i ANy 3 sters or i t’fr hydroxy - [err]
- mathyl - 16 roxi é # tetranor@sosta -

4,513 - tramSA-prdcesk mm:lm glith -CRim 49"wherern in ;kEp ;)Athaorqfcmm according to
C ai.m 30 fmeretp,rism ., ool aprafyosie poid pemmolar equivlentyof obfo, dl [err] -

_ tri hydr oSteting e \ | 19, 20 -
tgltio;nggnr b Eﬁéutr%yd ?%’r’f%l?;’ri Mﬁ%@@%ﬁ ' dm&&tzzo%%oundoaccordl ng

t o C ai m 30 sahikpaicess B ‘aceo rwaitheQlaign4p, MBereig i stepre) i 'mdis“{e”]

4 : thinm:
trihydr O)fSPm tolf eﬂgssqﬁ%d !:le mthﬂg:m §°Pg:;ﬂel%tnh¥e @pn?p@(”%/ btamed .

are 15a-hydroxy wmpounds e _ _
35 54. A process in accordance with Claum 49, wherem the compounds- obtamed 35

are 158-hydroxy compounds.
- 55.A process in acoomdance with Claim 49, wheréin the compounds obta.lned are

racemates.
€ L O MS %




45 17,18,19,20 - tetranorprosta - 4,5,13 - trans - trienoic acid.

45 44. A conpound according to Caim30 wherein Ris hydrogen and [err] is
m methyl _dl [err] - trihydroxy - [err] - ne ——16 - m - pethylphenoxy
- 17,18, 19, 20 - tetranorprosta D4, 81T “trienoic acid. 45. A
corrpound according to Caim 30 V\/ner ei:n.:R.i s hydrogen and R2 is o- 50

met hoxy, dl [err] - trihydroxy - [erf]” “methyl - 16 - o -. nmet hoxyphenoxy
- 50 17,18,19,20 - tetranorprosta - 4,5,13 - trans - trienoic acid. 46.
conpound according to O aim 30 wherein R-i ro en and err]-is m
ITE{TEOxy, | [_é&']g N h\/rlrny\z = ferr] f&gﬁ%g ) [ ]

- 17,18, 19,20 - tetranbs. pAqa'ocass fo:l, Eo;dllc%:g-atm‘am or sx—mimm:cmpoahd 55the
47. A conpound: accof®¥g to C ai m 30 vvherel n Ris: hydr ogen and [err] is p-
55 - ethyl, \dl_[err] - trlhydroxy OHierr] - rrethyl 16 - p -

et hyl phenoxy = 17,18,19,20 - tetrano
acid. 48. A conpound according to i
di [err] - trihydroxy -[err] - nethyl noxy - 17,18,19, 20 -
tetranor- 60 prosta - 4,5,13 - O a )i ¢ aci d.

60 49. A process forwhpueindum ng a racenic or 8R-antineric conpound of the
for mul a: 38° Rlshgrogm,aloweralkylgroupoflto4car110n5m@sw@e pharmaceutic- 3

ﬂﬂcﬁ,é,cwa&g trans - trienoic

‘R:and [err] are hydrogen,

38 [err] wherein - Rigw; t’fﬂ“ﬁ“‘?"ﬁ‘ﬁ@m&f RAPouRde, i whith R is hydegens - 1o
atoms, or the phar Mace ® i hydapin) o phk 6%l @uoro, MRrold bkckof Bl S o peRBROUNAS
in whi ch Ris hydr ogen 5 methyl, o-, m- of pdawpr allyl bty 6H g @ p-ladves alkoxy;Ahd fhe by
(fluoro, chlor8 or br ono) h“‘bfi) wﬁmorthmamﬂfcmﬁwem oF myxsures, thereof,. whighy conyr 10
p-lower alkyl or o-,q M ¥. and the wavy line [err]
indicates the [err] or :{ner con?l uratjon, or. mxtures thereof, which
conprises: a) condensing a racemc or &%antl meric.comnd of -t he for nmul. a: 10
wher ei n [.err] and the wavy lines are tas}defi ned above and -THP is . :
tetrahydro 10 pyranyl with the dili um ~salt of 4-pentynoic acid
followed by treatnment with diazonet a'n__ di ng the correspondi ng
y@er-ei n [err] THP. and the

conpound of the formula: [err] 15 0

wavy lines [err] have the above-indicated neanind® 15 b) acetylating the
hydroxyl groups in the CcerpoURUE a®defitd fbof) ind®° & pPhényBéhzdyl) rith QnRGhypds of
step b) with. Bithium di sy chplide or wi mmyoyﬂum@mmm 15
corresponding allenic co PRding '(Hdr?ﬁFhéf" ko wherein Ac
represents an acetyl group;. - 20

d) hydrolyzing the tetrahydropyranyl oxyp'd(oups in corrpounds of step
c)by mld acid treatnent; ‘e) hydrol yzi rhe car borret hoxy: and acyl oxy
groups by al kaline treat rrent and f) o nal I y convertl ng the carboxylic
acid function into the alkyl est’er's_--or o t oxi c,

phar maceutical salts thereof = 25 50«% preceps i ccordance with O aim 49
wherein in step a)there are used from 5. to 158%ml ar: equi valents of
4-pentynoic acid per rr%awnm@ Fl:,gnkalaﬁn!newati)ivhxiehﬁeEsfdaf'ixi”ed£l:Gvehem acetal . ‘51 A
process in accqrdance t jreatlligy cb&pm&eﬁ stert lak wiith t diisobhuylisitninom Inkiride @D b)
30 is ef fzgct ed with %R themsbyyick %@emﬁm@wm%ﬁefom

4- di met hy| am nopyri di ne 30 52 A proc in accordance with Caim 49,
wherein in step c) there are used frqm‘{tI 4 to 6 nolar equival énts

| i t hi um di et hyl copper. 53.-A process. ix. /accordance with Caim 49

wherei n the conpounds obt ai ned ar rr] hydroxy compounds..

54. A process in accordance W th G aim ol he corrpounds obt ai ned
35 _ _ .

- €) condensing: the compounds of step b) with the dilithium- salt of 4-pentynoic
acid followed by treatment with dmzomethane thmby yxeldmg the corres-
ponding compound of the formula:

o1

- \f_Cch COOMe-

hat O-Q L o .
, OH Ho - pf . o o _

.d) conventionally acetylatmg the: . secondary hydroxyl groups in the compounds

ofstep c);
g

25




are [err]-hydroxy compounds. 55. A process in accordance with C ai m 49,

wherein the corrpounds obt ai ned are racenates. 39

. 1,546_823 30 56 A _praocess for
producr ng a racem c or 8R-antimeric corrpound of the forml a: [err] wherein
5 Ris hydrogen a l.ower alkyl group of 1 to 4 carbom atgns or

pharmaceutic- 5 ally acceptable, non-toxic salts of conpounds in which
\'-,‘, 5 hydrogen; R' is net hyI or ethyl; [err] is hydrogen, o-, m or p-:halo
W&Vuoro, chloro or brono), Ju_or p- trifluoro- methyl, o  -m or p-1ower
/I V- T mnr_nlnmgr 323 vy 10 40 limes ()
[ nd| cat e: telnefrating the liridsters rof. sepraj wgmmaﬁunomnﬁmylmpmﬁhmytyhm eof which- com
10 prises: ajngahelopirespandige alletioepppennd ofshe fotsanlat or nul a: -0 wherein R2.is as
defined above and [errpad s p- phenyl benzoyl with a nethyl - 15_,_\‘; »
or etlyl magnesi um hal i ge_o( e OF €t hyl'l'i t hi um t hereby yi el di ng
15 the correspondi ng ¢ oun'glc?“the forrrula O [err] wherein [err] and the
wavy lines are as defiled APV . treatr ng the conpounds of. step a) with
dii sobutyl al umi num hydad de. . R’h 2% : t ol uene,_ thereby vyielding
the correspondi ng conpound of th% fornmul a: 20-[err] c) condensing
e corrpotf)tdlwdwlymstdpckr):omﬂtow tridencylodyigrdupaibp aligbidet readmerk-goént ynoj ¢ aci d
f | oned 8) )‘r% trbe aoxilic -ﬁgvpewetfye ylrgreaqemgvrthe éorr-és-
pondi ng cwﬁw IR i S
25 d) Ciﬁ)lméﬁylltmﬁgﬂéiﬂu ybra,ﬁaﬁ.yl atr ng the- seconcfa?y h dﬂgexyl groups. in the
ounds S8f A - @) accordaneg (vith Claim 56 wherein in step <) mere is'used from -
1@26 g 1) mpl ‘eﬁ?ﬁ"ﬂ*@‘%%é‘ﬂ‘ﬁé"§t@?§%¥‘°‘§t%‘ﬁ“&?‘ of gfagting bespin umi b‘t net hyl copper
t her eby™ V15| A procdifintaBBraat WRE PARM ¢ herld i8R e) GRIPALR Rimt he formula: [err]
f) hydrotowmdhgeqdﬁaleﬁabmmhﬁzx&ylaspﬁkracyl OoXy groups by al kal i ne treat ment
g{i g). pdinmeess ﬁwace@tiwermihr@amrfé v@m@o&w@mpouadsrquﬁ:edmcr on . gtto the al kyl -
esters 'Gt“éft‘ﬁtsmtegﬁror ths e,m%l:ﬁg £ Leald ¥ AEGERLAPLEGRk | ookl S 2agent - A
pr 0Ces Strdnhl thd %M In"step a e reagent used S
met hyl magnesr um brom d 58. A process i n accordance with Caimb56 wherein
In step c) there is used from 10 #o 15 nol ar equi val ents of
4- pentynoi c. aci d -per .1 (fﬂf@fé!"?t{ starting hemi= --10 acetal. 59.
A ‘process.in- accor.danc e\ 6 Wwherein in step e) theré are used
from4 to 6 nolar equi v%henﬁ“-gof TYZhi um- di met hyl copper .
- 60.. A process in accordance with Clﬂét m 56 wherein the corrpounds obt ar ned
~ape 15 herem roup of 1 t0.4 carbon atoms, or the tic- 20 -
15 61. Pr oce ic%mfg,wenoa&@;f sl B IRo uﬂsri,ae,mmglpap ntrrrerr C- corrpound
sel ect ed R‘lshydmgeh!mthylbre Loup of those represented by the follow ng
for mul a [éﬁ, hydrogen, o-, m- orp-halo (fluoro, chloro or bromo), o-, m- or p-trifluoro-
yl, 0~, m- or p—lower alkyl or. o~, m- or p—lower alkoxy, and the wavy"
25 fines (i) indicate the @ or 8 configuration or mixtures thereof, provided 25
that when R! is «, the hydroxyl group, attached to the same carbon atoms:
asR‘nspandwhenR‘wﬂ,thehydmxylgroup,amchpdmthesame-
.. carbon atom’at R*is e, - - ]
- whxchcompnsesoneormoreofthefcllowmgsteps L i
30 (a) saponifying a compound of the formulas: - T 30

; L") - - ™

" ... wherein R? and the wavy. lines (2) are as deﬁned above R" is. methyl-
- orethyl;and Acis acetyl;, - . _
to obtain a compound of the formulas’

35

- wherein R/, R? and the wavy lines (;) are as deﬁned abovc,
- (b)- converting a free acid compound to an alkyl : ester’ or pbarmaceuucally

T R L L —




wherein 20 R is hydrogen, a |lower alkyl group of 1 to 4 carbon
atons, or the pharmaceutic- 20 aI ly acceptable, non-toxic salts of

compoun i i is-hydrogen —ea--- ; — -
ethyl; R2 is hydrogen, o-, m orp- hal 6" AF uer.ﬂ'jf “chloro -or brono), o-,

or p- trrf]uor@- methyl, o-, m or p-I|ower aIkyI or o-, m or p-lower W
al koxy, and the wavy 25 l-ines. [err] indicate the [err] or S/@

[err] configuration or nixtures thereof provi ded 25 that when [err]
[err], the hydroxyl group, attached to the sane carbon atons as [err] -

[err] and wheml[err] is [er]l. the hydroxy6880n attached to the sanp 41
carbon atom at [err] i&. [Aephatmaskukicah o&ﬂﬁﬁﬁdnS@ﬁlpﬂﬂg& fatentiD 6re8 Ryéntitniedc com-

fol | owi nq st eps: 30pound selected frqunthe grayposh Hoseirepgesented nphe follewing forle f or nul as:

-- e 30 [err] wjerein [err] and the wavy lines (err)
are as defrned above; [err] is ,nethyl o et hyl ; Qdof\c is acetyl; to
obtain a conpound of the formulas: [& Hecetu 2o

35 wherein [err] , [err] and the wavyYtrT\ are as defined above; (b)
converting a free acid conpound to angal ‘— Pl or pharnmaceutically :
acceptabl e salt thereof. - 41 RZ

1,546, 823 5 R is 2 lowes iyl grow pofuo‘lﬁcar%«?u at&nstla&%ﬁwch&@ 5

conposition conprising a ,mg t&bleD no Eomporn@¥Tin W IR isSytegn e d from
the group of those repRtéd luyrthylheeth ilowr ng for nula [err] wherer nb

Ris hydrogen, a.loweR® i @“910 GQP‘BGh AmR @, M Pr
pharmaceutic- 195 ally acc Yép mofﬁr "%Fl‘g" 'n;.".ll_unn‘ ed/\vﬁhch R10-
i s hydrogen; [err] i s hydwegdq.is ttachbEfol the safme RyfBUnO@@ias K-, M,
or p-halq (fluoro, chlor owrﬂrand)wme xsﬁ;xhehydroxylgrpzptattatﬂe@mtbesamemam m
or p-lowgr al kyl -or 0: Eg a(l?:we{ﬂblal koxy, and the wavy 10

l'i nes (\e\Er) i ngi caté’“'{‘@%’:[““f: é’ ?ﬁ%’}fgs%ﬁﬂﬁﬂep&,ﬂ m xtures thereof,15

provi ded it hat 10 wheneég eAI’p}océsS for, thd pred tonpoudnd [af cIaH a&&ﬁﬂmaotdme same
carbon atom as [err]mwon temen 1[__Ia‘*rmgl] i S [Jerr oxyl ..group,
attached to the sa c&oneo ﬁ“’%@ Vhepey &'?‘/’Ffésc Iy
accept abl e carypi er. gs A pharmaceu %ﬁﬁmﬁ&@wp&ﬁdt&c&é B dn@s 20
exenplified herein. one of claims 2 to 48, 63 and 65151d64phanﬁnaq:m I:ahu‘erproductl on

of a conmpound of claim1l according t s described herein.
65. A conpound according to claim1l '%g:g%e by a process
according to any one of clains 49 to /BN 66 A
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del et e.

SPECI FI CATI ON No. 1, 546, 823 Page 7, line 17,

for (second occur- ence) insert Page 8, line 59, for three read
free Page 9, line 39, for inread is . Page 13, line 30, delete acid
occur- rence Page 15, line 20, for bitetrahydro read bis-

(second

tetrahydro- Page 17,
line 31, for cylophen read cycl opent Page 25,

Page 20,
di azonet hane read di azo- ethane Pap 29, line 16, for if
line 26, delete existing formula Xl|

line 34, for 3,937, read 3.937, for 3,326, read 3. 326,

line 38, for
read of Page 7,

insert [err] Page 35, line 45, delete

existing fornula insert [err] THe PATENT OFFI CE 28th Septenber, 1979
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Page 7, line 17, ‘?zm for (second occur-
¢ rence) insert

'\Pages line 59, for three-read free .

Page 9, line 39, for in read is- - . -
Page 13 line 30, delet,’c acld (second, occur
rence)

3,326, read 3.326,
Page 20, line 31, for cyclophen read cyclopeat

. Pagezs,hness for diazomethane read diazo-
Page 29, lmcl6,for1frwdof |

Page 7, line 26, delete existing formula XII
nsert . '
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7 Page 35, line 45, delete existing formula insert
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‘Page 15, litie 20, for bitetrahydro- M bis-
Page 17, line 34, for 3,937, read 3.937, for



