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20159 M| anwl are ' the .invention for- whr CH i
a patent mm %4 o us, and the method by which it i %4

perform?d Jii¥a Jesiftea8dugmomnd by the fol
st at enghn )Q% p é%Llﬁéwﬁog'mrinjlvwﬁ%o«aomztmm
[err]- n r-cy.ql oa knTr 13, Mg,m@g}]mbowgﬂr@spe@bandl ns, 5 to §

their eparat i mma; fccbptadddBceut i cal conpositions cont a|
conpourfds of. t he namrt110311msarmpt1rmazdo>42umzsoemrl4rf§dém c

of formula (1) 10 . \/\her1612116922002022132152202212 22X
10 Ris a hydrogen atony 22Y[2d6 247 248 R§3 259%%135‘628 éPf‘ of a '
phar maceuti cal | y accept atS0¥ 338kt 31ffh'i§9 | 352 353 355.36@ ¥%sent s a single or
a doubl e bond, wherein, vﬂﬁéﬁ%tiﬁ% 38938¥ e bond, [err] is a
hydrogen atom 15 ' I%é%iﬁ“sp% roup, while, when
the symbol-- - = 15 |s52§ S 6@% %34 [err] is

Z( q [err] taken

hydrogen and [err] -is hy
t oget her, form an ox a%é E% r oxy and t he other
hydr ogen; 20 Per 111 Ep é? éBSJr%ﬁ#logen or, [err]al kyI
20 is zero, 1, 2 or 3; R is a radl PROS
1,483,880 The double bond in the 5{ posr‘%r on |s a cis- doubl e bond. 5

In the formilae of @iys GRCEARLSHRBRTSPAE: Rk ERy Lirhfe of Vis Carlo Imbi-

5 3 ' nati 24, 20159 "Milan, Italy, do hereby declare the fhyeifioh, foSWhich we pray that a
3 Exaru;{ es of pr ebamt rtdss, arfd thdwgethod \bg wbnclom isae be petformed|vd bamang: '
9a, 1l a, 45(9) trFJ °’1°thEFtﬁ'6‘Pmt Syclhohexyl pros csr S
o o A ot o Wﬁ%ﬁmﬁﬁﬁu
17- cycl oheptyl pr Ost “The &P the invention are optically active or racemic prostaglandins of "~
- formula (I)
08 :
z:L(\_N\um "
.3 X Re B
A R .
. [ |
i Ry
10  wherein ' . 10
Ris'a hydrogen atom, a C;—Cy, alkyl group or a cation of a pharmaceutrcally :
acceptable base;
' the symbol =——_—_— represents & single or a double bond wherein, when the
: symbol— = — —/is a double bond, R, is a hydrogen atom, 1
15 and R, and R, together form an oxo group, while, when the symbol— — —
_T o is a single bond, R, is hydroxy,
"T' . R; is hydrogen and R, is hydroxy or a' carboxylic acyloxy or R; and R,, taken
i together, form an oxo group;
—? one of R, and R, is hydroxy and the other is hydrogen; , ' - o 20
20 - - ReandR, are independently hydrogen or: Q—C alkyl, ) _
oo niszero,1,20r3;

R, 1sarad1cal_

: ; /Iilwﬂm

O



5 en- 13 - ynoic acid;
5 9a,1la,15(S) - trihydroxy - 18,19,20 - trinor - 17 - cyclopentyl prost -
cis - R- en - 13 - ynoic.acid; 9a, 11a, 15(S) - trihydroxy - 18,19,20 -

trinor = 17 - cyclohexyl prost- cis --5 - en- 13 4ynoic acid 9a -

_propi onat e; 10 . 9a,1la, 15(S)- trrhydroxy' -+ 19,20 - dinor. 18 -

cycl ohexyl prost - cis - 5 - en- 10 13 - ynoirc acid; 9a,1la, 15(S)

Ctri hydroxy -.17,18,19,20 - tetranor. - 16 - cyclohexyl prost - cis- 5 - en- -
13- - ynpic acid; 9- 0X0 - Ilalg‘@ di hydroxy - 18 19, 20 - trrnor-' 17 -

cycl ohexyl PrOST nm cacid: 2o

15 9 - ox0 . %’ 2,3@ ﬂ)ﬁd#ﬂd)w i85 B L O 20 o It&h,'l@ ﬁmn%m OI_(:y(;TiT)‘r'l'lEXyl __ﬁ

16(S)- met hyh gib enoqu—-c kyl, or Beis dad e Lta, 15(S) -
- dihydroxy - 18, 'Iﬁﬂdacﬁe u‘g:‘l’; >§ 16( Ry - rret”h'yl‘pr gst - ci's
.- 5 -"efd -. 13 —Inym@ cauon,thebmk §H‘pounds of ‘general- T or. rrul_a

(1) rray be prepared by & process conpri si ng 20 g an. opti cal Iy act$ ve :
conpound,. ‘or.a racemc ‘m'xture of qo.rx,pounds - of:, general fornmul a(II) oH
‘wherein. [err, wherein X s bromne; chlorineg or i-odine, and. wher eiin [ery]
and n-are- as ‘g?fhe abbv@mmemqﬁe,i.@ﬁﬁgmgna ayech oxy: or. a known protedting

‘group bound t e&'?fé?fﬁh‘{i Aeavesolidlines | oxy en . at o Wﬂ&rﬂfnfﬁethm her is &~
hydr ogen atom. Yis a- hydroxy or a 30 . knovvn prot ecting. group bound #

the ring by an ethereal oxygen atoni*l/\nth a'Wttig .30 reagent conpri srng a
group ff fo%jﬁerr] ‘wherein R-is .a hydrogen atom or.a [err]al kyl -group,
‘to giveac g“ arf dnr ‘tha| Bacopfigubadion] €L 1 d n'gpe as
defi ned above A2 tachpens\wn’ dugS %rgt%???%gﬁhogg’ ®as a ove -
defined, and one of [err]is a known protecting: .group -as above defi-ned "and

t he ot her i s hydrogen; -nmay be opti dial | y esterified to. g| ve t he 9a- acyl oxy
derivative, and.then, deetherifying the conpound of formula (111) wherein Y

derivative t@mtn@muﬂaﬁﬁeaﬁ&\éﬁtﬂi% ﬁ&: nd/ o[)ﬂone of [err] is a known
) the plagpyof

40 . 4spr. ote Eﬁ?&\l&adﬁéﬂﬂﬁﬁn rogen, .or. -

- deet heri fyi mg1s- an &@g hydraxy grove litked tolxe &%EQHB%Of Lprrrul a

- (1), so obtarnlngacorrpoun <o a (1), V\herern[err] ‘s a hydroxy
group, the synbol - is 'a si ngI e bond, R2 is hydrogen and [err]isy:
hydr oxy or -a carboxylrc acyloxy, one .of . [err] is a- hydr oxy: gr oup

~ the.other §§é gbogen or, if des é‘cﬁ,' oxi di zi ng the 9a-hydroxy 45 - L_
'.-group n the( d B'E}Hdleﬁcoﬂﬁgtmdna (I I'l). ‘wherein.Y'i's- a known protecti ng,
. ‘group-as 45 above defi ned, “and -one of [err] is. a knomm protectlng .group
. .as above. defi ned and the ot her ,(s_hy_drogen to give a corrpound of genéral

formila (1V) 4 1,483,880 - -

4-wher.ein. ' "[e“r] [err] . R and n are as above deflned

[err]?% a lki(d!\}msprot ecting group as . de fined above, and:one of [err] i's a
! Qriiuabasasle fn REG. &Ql epand-5 - -the other is hydrogen,

- known prot%ﬁ /

~which, in LiERN- n,ﬁgg alkﬂeronleactr on 5
condi t onsmn‘ﬁ% ot '-?Pfeﬁs(ﬁﬁé%ﬂouﬂdheohmwﬁfrdg{? %f ?’%ﬁler ein the
synb& is a smglkﬁgmmyﬁ,@gﬁchéds hydroxy, and . [err ak f oget her forman

0X0 group,  Roltrp G, GlkyIGRRET wherein the synbgl - -~ -
-is a doub'1 2 lﬂ;’l!gorr' i's hydrc;gen an fé’f‘lg‘fl)f‘h‘&eﬂ?wlér@pm an ‘oxo’ g oup,

~and then, IfW]ﬂi;jn —Tecrliyl nig &yngmpqypgfegglygﬁ&e{ al- forrrul a (|) :

wherein R |s a- hydrogen atomvvlth a base 1
30 . . Lo /“"”"‘ - e o a

3 l . P
Wnsanoxygenoramlph ur atom or a. >{‘1§{cr:51e::l,%m?sc:;ggy«;b?; CYdOhepty]’ When BN

When R, is a 4-t.butylcyclohexyl radxcal said ra;

" éxo conﬁguratmn dical may be in elther the endo or

35 - 'I v Io:;- Rs is a carboxylic acyloxy group,
cauons, sugll:esasozo&aut:::’?s pozissl:um, mlqucally : coeptable bases are cither ‘mellic
organic amme, suchas trfalkylamines, um, an alunumum or cations denved from

it is preferably aoetoxy, propxonyloxy, : 35 . o



in Ris a cation, or

to give a conpound of general forrmula (I) where
) wherein R is a hydrogen
)
I

e
esterifying a com pound of general formula (
atom to give a conpound of general formula ( wherein Ris [err] alkyl

;
I
I
or hydrolysing a conmpound of general fornmula (1) wherein Ris [err] al kyI
to give a conpound of general forrrul a (I) 15 wherein R’is a hydrogen
atom . - - - . 15 The hydrol ysis of
a corrpound of formula (1) vvhereln Terr] and [err] toget her form an oxo
group,’ and wherein Ris [err]alkyl to give a conpound- of formula (1)
wher ei n\_Perrj t oget her form an.oxo grouq&y&oR IS, hydrogen rray be al sg
carried ou : - :

The known Is.r;ot ect.l P%"‘{&m . e fallowingr t i bl e to hydr oxy |
20 gr oups under m_;%nrg %&% tgdnog - EET <IpReBHIRSPSYy stiss- 5 Fspanpl es ‘are
1- al koxy- cycl-oal k;&aawlsgspu&mydr&yaxggygb Oadidoy L gxy cggogwprgypogg Gycl oal kyI

group optionral | yen hdd - mofciacidher ri ng oxy en atom and ether groups,. 5

1- at koxyal koxy gg, é"’g’;j&f@ rifydreRy 1el8,18.£9 o trinor TH - pr@bemlrmdtgmups are- 25
25 [err] wherei n :;1,,,15 So} kL b .grou ~When in
fhe lactol of denunodr( () mﬁi:f:i, ‘of \A’zﬁlelr&e'{ro?rfz %"’ﬁ% 56% ne, the -

Witig reacllol on “:Iéb‘féf ) otrilnetiozy 518,30 2 ldinoxt - I&/I.Ocya&lexylprost i es Qh- Wtig g
reagent per h_ar time of 10-20.m nutes. 30
When in the I actsoleno 3? d? %'L’fdﬁxy 39?§19v6ﬁerte‘m°r>< 16~ eymlphsrlprest - k- j s
necessary, By usi-n§ -fooas Wﬂﬂ(ﬂ’)e- dibydroky- 28,1,200 8%r 017 Wychodeflprod S2QENT per

mol e of | addol, 51‘6“p1f3o cidp e reactlon tine up to ten hours or, if ifsis
35 desi redn;e@ 1E§°§ Pep 1'5 tglﬁ:%?é’s- twingr -j 1 -repciebemhy $6(8 enpl oy a
great excess of . Wg lofo - 11 5(3) 5919’20 trinor - 17~ 6(R)-

5 reagent - (.at Im@ylp@srmres enf-lwydoicgacfaeagent per nol e Pexl‘" R or
reaction tides of; Eb‘b WM‘)’MW@hmaﬂbimafedmjr@lprﬁssJoﬂrbﬁ&ﬂga (120) B
is X[err] 5  jenhe <8y | 86E RIRROVRY; Orcaesmicfaixtyre of erippunds, ohgenirsidr ogen

atom linked to the car on atom 5. rnnﬁhe 13- -posi tion and the hal ogen atom
| i nked to the carbon atomin the 14 posrtlon may be either in-the
trans-position (georretrlctrans S rsé‘ the ci's-position (georretrlc
cis-isoners). Preferably they are i L‘Srarl -position. The Wittig -
"Eaction is- performed by using the ¥ df-t{-amp—general 1y fol | owed for 10
this kind of reaction, i.e. in an organ 5c.%,sol vent, for.exanple di et hyl .
et her, hexane, ¢herein 10 net hyl .sul phoxide, tetrahydrofuran
di net hyI fo?-’mim de Bis-hese@reérhy| phosphoram de, -in presence of a base, 25
pref-erabl y -sodi um hydri de- or. ‘pot assi.um tekKt. butoxide,. at [err]C to the.
reflux t enperature of the reactlon m Ir &, preferably at roomterr_perature._

“bel ow.. 15 The term"™ Wttig tedgent" includes conpounds of
general' f or mul awherein X is bromihg loniﬂe]orvtﬂﬂé,ahdlwﬁeedin{k RS RQhod n BE addekdel, is
bromi ne or chl o tI"I”Fe o R apd R oo p kagwh I‘otecMIgamu éound: to the ¢hhiky | | |t i s
pr ef er abl y;fft hy ﬁ;’g 3’%& t"ﬂé‘ Wt“t’ tls# Ydd?!%@tr&sed in
det ai | Il pefehgen: ﬂfaﬁ'smg -pkroup ofg ula—i “;?
20 |t IS prefermeriﬁr—@ﬁehxlmp,rtea mpjtﬂdoﬁen&hl @m)o %mfornula
(1) is a-X[err] group, wherein X is bromine, chlorine or iodine, since
t he dehydrohal ogenati on then ta ?@léﬁ\,du{gl ng"the reaction with the
Wttig reagent in a single step pronto;ed easily regardl ess of
vvhet her the hydrogen atom i nked ttshef—é-armb,e-nnuatom in the 13- _

: C ll5R7 : . )

_.‘._ .

- :
3 . R, YR, RssRsaRv R,andnareasddinedabove,whxch when Y is a known 35
€ . protecnng group as above c’ieﬁned, and oné of R, and R’; is a known protecu:g group

:as above defined and the other. is' hydrogen, may be o uonall esterified to give the
' i 9a-acyloxy denvauve, and then, deetherifying the comp(?und of};ormula (IIT) %;herem
- - Y is a known protecting group as above defined ed and/or one of R’, and R, is a known - '
40 protecting group as above defined and the other is hydrogen, or deethmfymg the Sa- 40
- acyloxy derivative of the compound of formula (III), so o'btmmng a compound of
.. formula (I), wherein R, is a hydroxy group, the symbol—=—"_— js 3 single bond, -
- 'Ry is hydrogen and R; is hydroxy or a carboxylic acyloxy, and one of R, and R; is a
: hydroxy group and .the other is hydrogen, or, if desued oxidizing the 9a-hydroxy -
45 group in the compound of formula (III) wherein Y is a known protecting group as 4
above defined, and one of R’, and R'; is a known protecting group ‘as. above deﬁncd- :
“and the other is hydrogen, to gwe a oompound of general formula (IV) :




position and the hal ogen atomlinked to the carbon atomin the 14- position

are in the 25 trans-position or the cis-position. The optional acylation
of _the 9a-hydroxy group iin the conpound of formula (1l1) with a carboxylic
acid may be performed e.g. by treatment with a carboxylic 30 acid o
anhydride or chloride in presence of a base, i.e. according to the usual

met hods of organic chem stry. The deetherificatiron teaction is perforied by :
mld aci-d hydrolysis, for exanple with nono- or poly-carboxylic acjd, e- - g.
formc, aceti.c,. oxalrc citric and tartaric acid, and in a solvent, for "
exanpl e Mhter.. acetone, tetrahydrof utd®:5884 2-di met hoxyet hane and 35 _
| ower aliphatic al cahols. Prefe ably,” 0.1 Nto 0.25 N pot y- carboxyli c acid.

(e.g. oxalic or citric aci d) gi_uf,eg\;m presence of a conveni éa¢ | ow
boi l i ng cosol vent which is 'm- sﬂe‘e \M,.th'k t(m and whi ch can be easily -

removed in.vacuo at the end of =6-CHLG .. - The :
oxi.dati on of ‘the 9a- hydr oxy . group to Id an 'oxo group may ‘be carri ed out
40 with, for exanple, Jones reagen As above stated, ‘the . _ ..
deet herifi catwlo.mnof t he conpound of - gener al formul.a (IV) 40 may gi ve e
according to r&a&rl?onn‘bmndraub@nedeﬁmé, "nenkimohpa: pds @ general \}
formula (5) I"'nd R”; is a known gy B@“mﬁrddﬁn dmve_an.ds hydroxy .
and [err] and ﬁﬁ({ e1‘.qg df‘:‘,o i © Wﬂ%ound of -~
general for mita{l &mle\bhﬁnliah}da&yw t&eﬂﬁgeﬁiemﬁmmx ond, [err].
is hydrogen smgbfpm(ﬁbwmamhmmb@t&up:_madouble L
45 The fmrrrer ONp, ard e Sisgdoper ting at
tem peratureﬁ, Qéo ,:":,, ; ibﬁer t@ .
per at ur es, fopoumafrgaheeal&tm Ql)r g- Ee hours t he
ytRais rﬁ'e-el-Casﬂleher hudrblyanz rge:ei-aact ol

latter com 58¥ jula {1)i vehers
fornul a 16! 1) L] 3 Corfrsaliyh © giYe heomaeme pf le?mbt(éb 5Q pr__ocess'-

using as starti r'rg,c 3 %Bmﬂﬂﬁd SE¥brmia N&eid one 0
formul a. (V) an -@Fo group, a&stiiswhe:'em Ris C,—-C“ alkyiﬁté i';ve a c&npsc:uﬁ;ge%ég [err]

wherein 'Y hy ay OQMW#BrdeQ@tmmygrwpmﬂnwnd to the
ring thrzgugh a m y =1 ) are as defi.ned abg 6/e and
ol o SRR S b 14

wherein the Sroups €8, dcf lysiéh .
position and cwm!kmetyo ,az-mtﬁc tllwdy tgmupshehmeﬁnm tgodtp| dptibn 14- posr tr on. ¥

(prostag! adi ahﬁww topeand;etheregroupsy ltalkewmqmsmmsnctadylrcﬂw inthe  .¥
Ci s-posi ti on & g’sﬁﬁ‘ocess to prepare the conpoundof general .
fornula (11) starting fromthe | act one of fornula (V). involves the o
following steps: 10 “‘a) reduction of them&5-oxo group (prostagl andi n°
nunbering) of the |actone of - 10 for niad.(\V) sYield a mixture of 15(S) ]
and 15(R)-ol s havi ng the formulae (Vla) and (VIb) -[ert] wherein 15

[err] a n are as -above defi-ned, followed by the separation of the 15
15(S)-of”fromthe 15(R)--ol .and, |f desired, by the dehydrohal ogenagg on of
the separ- ated alcohols to give a corrpound of formula (VI'1a) or a: corrpound
of formula (Vilb) vﬁﬁ‘ err| nd n a b‘o«ge defined. If desired, the.
reduction may follo é_dehyo(%uﬂ ogEN |onm3 € reduction of the 15- 0x0
group may be suitably perfornmed % an organi Q.,i%;ma% - _'vent, such as :
acetone, diet hyI ether, 1,2-dinethoxyethane, di&%an, or benzene or'their.

25 m xtures, usi ng e.g. netal borohydrides, in particular sodi um:
bor ohydri de, W m—O—or-—CH, and Alk is a lower alkyl group. N
. enmthelactolofformula(ll)Bxs-—CEC—or :
@
D

LR .

L whermn Xiis: bromme or nodme, the Wm:lg reacuon maybe performed usmg abont two, N
30 'moles of Wittig reagent per mole of lactol with a'reaction tune of 10—20 mlnuues.f- . -3()?
Whenmdxelactolofformrﬂa(ll)Brs T R

- wherein X is chlorme, itis necessary, by using. for example 1.5 w2 5 moles of Wxtug.
.. reagent per mole "of lactol, to prolong the reaction time up to ten -hours or, if it is
35 desired to use shorter reaction times, it is necessary to employ a great excess of Wittig 35



bor ohydri de, zinc borohydride, sodiumtrinmethoxyborohydride. The separation
of the 15(S)-ol fromthe 15(R)-ol may be perforned by chroma- tography,
e.g. silica gel chromatography or by fractionated-e+ystallization. The de-

30 ~ hydrohal ogenation may be perforned-.in a solvent, preferably sel ected
fromdinmethyl 30 sul phoxide, dinethylformam de, hexamnet hyl phosphoram de in
presence of -a base which may be feor exanple an al kaline netal amde,
potassiumtert, butoxide or*an alkali’ netal nethyl sul phinyl nethide
1, 483, 880 ; : _ 7 b) Conversion of a 4
conpound of_#ormula (M 11) 0 [err] wherdi®$8rr1B and n are—as—detred—
above and ofe Of [&gd (& 16sthy SBIBOEWittig reagestit pormmela o fakywol fot Fragtiop Smes Hydr oxy
group into a sonpewstO30ohinkes)ul a (1 X) ) : 5 [err] wherein
B,[err]and n are a3 Wattingg lagwlsfformye (MABE \nown protecting group bound to
the ring through an ethereal oxygen atom agd one of [err] is a known pro-
10 tecting group bound to the-chain b ag‘ﬁet hereal oxygen atom and the
ot her ig{s a hydrogen 10 atom The et hert$ie ron of the conpound of fornula
(M11) to give a conpoynd. of .formul a (] | S o) £dinMdad 88 the kdibdnRA®dmCc OMPOUNd
of formula (VA1) ,W%%ﬂ%ﬁﬁ%ﬁ%?éﬁ%&ﬁ%ﬁ%%gmiacbmtihm toposidoranpl e by
mld tr ’i(/a\ﬁiint MENt W tog R e éﬁahime)gségdsifat:h agemqmt;c g@s-;::;?;; orrinl thsf CFROFIHA a
(VI11) Wherein Y (gomerihydisamess) direfergbly they are in the frans=-postiot. : ol NE
etherification is prdh P‘;g'ﬁ -035'?"?‘;1%3 ﬁﬁ‘*jn"ﬁffﬁeeﬁ"nd fﬁ’ﬁe@eﬁgﬂfﬁ&%&‘lml alo
wherein W id0-0- mem%‘f‘%lﬁ,q,g de) frrdbiydi ik, Rlirdthyiérnahidé b heammuthylpbosptioramidey

] : . . ] °C to .
exanpl e, phosphor U pieielicitk albaselqreiqatisolodien apdridp propplassivar ferg byspxide, at 0°G 10—
benzenesul phoni ¢ abs cfwo rempfratire cpf thegregqgion mixtyfe,| RIEFrpbly, & Topig CPRIERSE, O py

reacting a tri subdePY.ut ed ghl | ane 0 O RSR0GSedal RulCi d acceptor (X or

exanpl e a trial kyl aniney o?’@%%%%/td?%élenqha@i de formed, or with a 1,1-

di al koxycycl oal kane, for instange by reaction, in _pres e of .an acid

catalyst with a 1, 1-di al kox{Rak E‘%"@?@Tgﬁggaﬁg'? at .the refl ux

tenperature in an jnert,sol:y Ozl i Shrbihind BOchifie SJAER @ yategen ASAKYE | S

f or med. %%ﬁ&%aﬁyﬁfgiﬁwaﬁﬂ 25 25 "~ ¢) Reductjon of the

conmpound of fornul a (Mpr&p\g;@dng (}h%ggwita'zmtmﬁbrdisvaﬁ Wredesl WoliRTa 3y [ eng]

wherei n.Y', BO [ erRgatf§3X¥dkdNo ove defined. . f formulal (1€) £@duction -

may be performed by tlf EHE ‘-’f\%etc?P'mcir%a%%‘ﬁ#’f/ﬁeg nu‘?neqlﬁﬁtﬂ& yadri gg) 30 or

sodi um bi s- (2- net hoxyet hoxy) -al um ni um hydriXle in an inert solvent, for:

exanpl e,, toluene, n-heptane, n-hexane or bengene or their mxtures, at

bel ow 30[err]C. d) - Optional -deetherifi &t of the -compound of fornula

(X) to'give a com pou uggm Gedald®, EHidRRe drliodiad)GindSihe BipgUraiggenstonpsn 35

The deetherificati ﬂﬁ‘%@%& -\%gﬁrr&e@nauﬂl thhywlmié ckagzot id ah’y:dk@tﬁgﬁ'i“?s?“’ Sa _

sol vent 35 mssci béasilyvvegahilasnéforhethes théhydrogen] anm W%P.ta;mfﬁpﬁ%;gg&m e 25
, 483, 880

carboxylic acid. posigon and the halogen atom linked to the carbon atom in

8 All the compound&Egs PPOSHOn: 1 o a5 b irost Gerdlp iAMe Dompeind fvéformple i cal | y
active conpounds omf)aﬁtrlgg{%wgﬁymwpemﬂm Hyareeatonrs ‘dfhwaﬁ (V)
may be in turnopr et ediydride anchimide inopresense afpa pase: i AEOrREIR U5 BL S HE hy desoof

i Ch i * 3 »
formila (XI) of Thecde::hn;%ycation reaction is performed by mild acid hydrolysis, for-example
with mono- or poly-carboxylic acid, e.g. formic, acetic, oxalic, citric and tartaric acid,

"and in a solvent, for example water, acetone, tetrahydrofuran, 1,2-dimethoxyethane and
liphatic alcohols. . . i
35 . lowerPiéFer:blcy, 0.1 N to 0.25 N poly-carboxylic acid (e.g. oxalic or citric acid) nl;

used in presence of a convenient low boiling cosoflx;gnt which is miscible with water @

: o ich can be easily removed in vacuo at the end of the reaction. .
* Whthhca:oxidatio?l of the 9a-hydroxy group to yield an oxo group may be carried out
. i le, Jones reagent. , .
'40 . mﬂn,i:r::oa‘rgp;;& the ﬁm«iﬁcaﬁon of the compog‘_nd of general formula (IV)
may give, according to the reaction conditions used, either a con_lpound of general
¥ formula (I) wherein the symbol—=="_—= —is a single bond, R; is hydroxy and lllz
and R, taken together form an oxo group, or a compound of general formula 0))
45 wherein the symbol=—===="=1s a double bond, R, is hydrogen and R; and R; taken
together form an oxo . _ . ) :
set"hi‘hé former. com%?t?:?d may be obtained as the only product, by operating at tem-
" peratures ranging between 25°C and 35~-38°C, while by operating at higher tem-
peratures, for example at the reflux temperature for about three hours, the latter com-
ound is obtained as the only product. . : )

50 P The lactol of formula (II) may be prepared, in turn, by means of a multi-step
process using as starting material an optically active or racemic lactone of formula (V)

35

45



- reduction to the'alcohols and -

55 [err] wherein Y is as defined above, with a hal o- phosphonate carbani on
of formula (XIl) [err] wherein 10 Ro is | ower alkyl,

10 X{err}—and-—n—are as defined ahqove. The reaction is suitably perforned
in a solvent which is preferably dry benzene, -1, 2-di met hoyet hane,
tetrarydrofuran, dinethylformande or their mxtures, and using a
suspension of 1.1-1.2 nolar equi val ent "of the hal o- phosphonate car bani on.:

15 When in the al dehyde of formutla (XI) Y+ is an acyloxy group, .t
may be_féor ex- 15 anpl e, acetOﬁymggﬁopronyloxy, benzoyl oxy and :
p- phenyl benzoyloxy. Wien v —T5 a KrowTproteet-rg—group—-bound t o #\oe rrng

t hrough "an et hereal oxygen atQm it.my be for ex- anple-.one of _the
et hereal protecting-groups descri bed hereinbefore. The aldehyde.ﬁf fornula

(XI') may be prepared substa aII& aéﬁdescr|di by 20 B Corey et
al., Ann. of New York Acad. @Eﬁ end0, 24 (1971). - . 20 The

halo phosphonat e carbani on of for  (XII) may.be in turn prepared by ..
reacting a h%Io phosphonate of fornmula (XIIl1) wherein .

[ERR] 25 xjJan n are as defined above,
© 25 with an Qﬂﬁkg TOcREptpcAipg grow '"wnednﬁmmﬂtangunthydrlde
~1'i t hi ung hydrhydtegen @@mnc; d&hﬂﬁ@mﬁsy _~Lr5ﬂFVe and an

al kal i met armﬁémwwopmu&gmmodmn ] ) el forr?:c,rl a *
fe of formula

o (XEr) may oS P?%gﬁatlon of
(XI'V) - fromthelactoneofformula involv tbegmemlfom (H) sta'iﬁhg[ ERR] wherein
lerr] amdnare)amdxﬂﬁhldﬂ RQN _Qn, . .--;'_e carrled out in a
convent i onaf® )“’nﬁénamnngosmhs) “;:.-' : the
halogenatroﬁmo rr]-keto esters. The phosphonate of for (XIV) 35-nay

be prepared by known metjods, e.g. accorqrng to E J. Corey et al., J. Ann.
chem Soc. 90, 3247 (1948) and E. J. Coreg4 and G K Kw at kowsky, J. Ant
Chem Soc., 88, 5654 (3966). PreferablﬁQ;}he phosphonat e of formula (X V)

i's prepared by reacti oR 1|tH§un1net h sphﬁnate with a | ower alkyl
ester of the optional %St timach al f%% - -
9 phatic acid. Wen the allph t@c acid conta s;a ynnetrlc carbon- atons it
i's possible to. use eithag t fs-af aceni ¢ acmis) qgr-ne of its optlcal antlpodes.
~The | ower aIk | .ester of the suitable aliphatic acid nmay be prepared by
. knomnlsetho qgle t he ethyl err] cyclobut yl propi onate may be
. prepared cords %hﬂ,% N wpmo@op@‘gpoumﬁ of ',
formula gﬁﬁmmg&?&’f&p‘;&%@f%m F@Vﬁ"]’ gryatioh of\the eglarei ng, €. g. “with
. -2d/IC, the resulting -ethyl [err]- ulﬁ)bu ylacryl ate. The ethyl esters of the
~y-cycl opropyl butyrric, y- cyclobu beutyrrc and [err]- cyclopropylvalerrc
acids may -be prepared, e.g. froMthe corresponding esters.of '
xfetic and cycl opropyl propionic aC|ds after
version 10 into the halides, by nalonrc
acid synthesis, as is known im Peerlestry,  fol | owed by :
- esterification of the obt ai ned aci &6k T esters, e.g. ethyl esters, of the
“substitutedrp P Edaipb o cycl opropane-, ‘cycl obut ane-, = . . .
cycl opent ane-, cyclo exangﬁnn%ycloheptane- 2-tetrahydrofuran--~11;15,
adamant ane-, 2- nor bor nane-, icyclo [2,2,2] -octane- or -
4-t.2%tylcyclohexane pro-. 1 _ S .

cycl opropyl acetic, cycl.obutyl -

2-

. R7 (VI“ﬂ . L
wherem : ' - S N : .
: Y'Rc,RuR.andnareasabovedeﬁned S
Ifdesnred,thereducuonmayfollowthedehydrohalogemuon T o

.+ The reduction of ‘the 15-oxo0 group-may be suitably performed in an '
25 veat,. suchbas acetone, diethyl ether; 1,2-d1meﬂxoxyethax¥e,p dioxan, ormbenzenofa::cthsg}r' 25
_ bommxxmres, y using e.g. metal borohydndes, in particular soditim’ borohydnde htluum: -
h%'gnde , Zine borofh tl;‘:‘lie’ sodium trimethoxyborohydride.. ’ '
_ : e-separation o 5(8)-ol from the 15(R)-0ol ma rmed -
30- t°gdrraPhY, e.g. silica gel- chromatography or by (fra)cuonatgdbe peg&zanogy%emg:-. o
suy1 ohalogenation may be performed in a solvent, preferably ‘selected from dimethyl - - 30
phoxide, dimethylformimide, - hexamethylphosphoramxde in ‘presence . of ‘a" base

which may be for example an alkaline’
meml methylsulphml;rl ik metal amide, pomssmm tert. butoxlde or an



pioni c acids], may be prepared starting fromthe correspondi ng substituted
acetic acids by known nethods, e g. by reduction of the substituted acetic
acids _to primary alcohols, conversion of the alcohaols into the nesyl ates
and then into the halides, and finally by reaction with a cyanide, e.g. an
al kali netal cyanide, to give the nitriles of the substi- 20" tuted
propionic acids which are subsequent |y converted into the substituted
propionic 20 esters hy the usual nethod of organic chenmistry. The

a-met hyt ation-of the enol ates of ‘the abo¥&3§§§cr| bed esters, which can be
obt ai ned. by/"rp-’arii an of _the esters with Lum di i sopr (myl am de in

t etrahydrof uran (accd)diQayetsion éffacomminiind fakede (VIR | n Org Syn- ‘thesis, 50,
58 and in Tetwahedron Letters, 2425 (19¢3)) gives the a-methyl-substituted
25 ‘esters of the above acids, i’.e/(or exanpl e,

a-nmethyl -[err]-cycl obutyl propionici a%g@gthyl-[err] 25

cycl opropyl propionic, a-nethyl[err]-§ygl apegityl propionic, .

a-nethyl -[err]-cycl ohexyl pro- pioni ci*§ WethyT@a[* | cycl opropyl butyric,:
a-met hyl -8- cyclopropyl valeric as well adsthe vannethyl -substituted esters
of the other .above-cited aci ds V\:hl ch may be opt| onaIIy resolved into the
optical antipodes ’E’lﬂf e t hyI e 2(R) -nethyl-
derivati ve. The fuit&bﬁfd jsg %@ ﬁf}; Reé“t’é’tyg" @Pves t he
a, a-di net hyl substituted esters. ove or exanple, 3
a, a-dimethyl -e[rr]-cycl obutyl prop| on| 1 a a- d| rret hyI

-[err]-cycl opropyl propi oni c, a, adi Rg&hyl [err]-cycl opentyl prop| oni c,
a,a-dinmethyl-[err]-cycl ohexyl pr opi oni & agdi net hyl -y- _

cycl opropyl butyric, a,a-dinmethyl-y-cy L%_\/% b%y_uac

a, a, - di net hyl - 8- cyclopropyl val eric 35 ¥ ag *ve as the _

a, a-di net hyl -substituted esters of the oth Tabov® cited acids. 35
Alternatively, th Ewillidn0- phosphonat e carbanion of formula (XI|) may be
prepared by reacting B RIOSRNQAH Re Ssdehitil iabRe, ¥ if Dkddwh ProfectinyFloup Buad
wherein 40 to[thy xidg thmukhranatheresasx;derfatmdnchm‘aék”.vmd R”cis in &l @natl n
agent sel ect @ froﬁm&mm“ﬂi‘ﬂwwvéhe‘hﬁ%%ﬂeﬁﬁﬁ?@?ﬁ%“b@ﬁ?w Eﬂi‘oxag%

di bronde, N-chl orS5ba amicffrady & MOl agmm v )bfooaasy&fa mnmog

N- br onpacet ani de, M&n@mqwr&kmhﬁm A@IITRYY ikSdn Agyidx

i m des as hal ogen b:agmnﬁﬁsanonlf@mbahmmld taﬁumhevxﬂlah@&ph@spmme 45

of formula (X1) i £ @ﬁ(\gﬁ G“ge [1 1Iy eequalerlt?'
of base; other- 45 vif §e therifcaton iy B %l%lf%’"?do‘mh AFBtHEP™ &8’!"9‘57 ent of a -

carbani on of fornmula (Xl Va) may be |n ‘tur btained by the treatnment of the

base to obtain the carbanion of .the hal o- §£§sphonate The phosphonat e
phosphonate of formula (XIV) with an equi ent of a base, eg. 50

sodium lithiumor cal cium hydride. ' " .50 The hal o-1actone of fornula
(V) wherein Xis blhgmmrw -alose—%—ebn@remddb tdydujntouncsbfeprpxamptess
starting fr om | actl’& horggacxd or benzenesulphomc acid, or thh a 20
1,483,880 [er?) 5&'31?“ f‘éﬁ"tﬂﬁ gﬁ%ﬁm ? be pred
substantially as daske gg £br- ﬂlstan@é)bﬁ ,p £ San Qkid @vdlys with a a York
Acad of . Sci ences, ggdedl %1 hg]as o oenpsstuferiy @i iners seivear s
following ste "ﬂ%% %"P %;{ %"F‘?Q al (XV). 1o give

m xt ure of thfegs15@o§}m1& tf " are a{?i)d ' %dllag%ove mﬁ]&‘

reduction may be perforned in an.organi c solvent, such as acet one di et hyl
et her and 1, 2-di net hoxyet hane, by usi gy, for exarrpl e, sodi um borohydri de,
zinc bdro hydride, and |ithium boro ide. 20 -. - b) “hal ogenation of
the m xture of the two 15(R) and 15( -olk;s %0 give a mx- ture of 13
[err]-di bronpal cohol s. of fornul ae (¥

§

B 'Frdtih[nﬂtllb) [err]
) R:éxh L

wherein
, Y”, B, R’Q, R”;, Re R, R, and n are as above deﬁned '
30 The reduction may be performed by treatment with duso’outylalummmm hydnde 30
or sodium’ bis-(2-methoxyethoxy)-aluminium hydnde in an inert solvent, for example,
toluene, n-heptane, n-hexane or benzene or their mixtures, at below 30°C.
. d) -Optional ‘deetherification of the compound of formula (X) to gwe a com-
poumd having the free 11- and 15- hydroxy groups
35 The deetherification may be carried out by mild acxd hydrolyms, in a solvent 35
- miscible with water, with a solution of a mono- or poly- carboxyhc acid. o



wherein [err] and n are as defined above 25 The hal ogenation is

caried out in a inert solvent, preferably selected froma halo- 25 genated
| di chl or oet hane err] and a linear o e

et her, e.g. tetrahydrofuran di oxane, 1, 2-di net hoxyet hane or their

m xtures, using the nolar equival ent O hal ogenating agent or an excess of

t he sane agent, which may be, e.g. Br,.dioxane dibrom de, 2-pyrrolidone -

hydrotri brom de. 30 c') oxi dati oh of the mixture of the.

13[ er.r] di bronoal cohols to give a to e a- 30 [err] .
whereih Y- [err] and n are as deflw‘?'bs%ove' 1,483,880 . . A4

11 The oxi dat iAhthé Sonfpuinlé Mehtioéll uiter RenisQIREL)Ah4THR citidn gpridgly hatwieen-. - 25 and -
the room tewp (9F 1ac -d| chl oronet hane sol ution - of tha :
- pyridine-chy mﬁg‘x‘ﬁ A ula Y b gy grepaid g 9 pily 6 PR PYORRCHf chromic
anhydri de i n aceton ones r'eagent), or a car bod| i'm de, working in

di met hyl sul phoxi de in presence of
dehydrohal ogenation.of the [err]-d{
hal o- 1 &ict one of formula (V) wherei i's bronine. The dehydr ohal ogenati on
‘may be perforned by using an orga se, for exarrple a tert anmine.in an
~inert solvent, or alternatively b)" a;mng an inorganic base, for exanple
pot assi um acet ate in a solvent such as ‘et hanol or. et hanol-. '

further alt |ve C sf r arat. on th olactone of
fornula 10 ﬁ g™ obf?'r‘"r?gg th%"bl’%’%n |f8rﬁ?"%f(%e | act one of"
formul a (X\/) |n an et hereal anhydrous sol vent such as tetrahydrofuran and
1, 2-di met hoxyet hane with a h‘a%nat-ﬂﬁ i ng agent such as

suitable acid. 5 d ) .
onp-15- oxo-derivative to g|v5e the 5

*

pheny! t ri-met hyl ammoni um t ri b Opi-denade-km,-parti cul ar 2- pyrrol i done-
hydrotribromide (1.1-1.3 nolkd euw;ent?, to give directly the - '
[err]-dibrono- 15 15- oxo-derivative o formula (XVII1) which is then
dehydr ohal odemiat ed as above 15 descrl bed, to give the halo-lactone of

formulld (V), m LS brgEege so in the alternative nethots for the

preparation o PWJA ieoppounds may be -
ei t her optlmdngt_h t% m&erLer}E{} uggj 20
| n the prefaspetdsionob H— mh’atmﬂﬂvd@tdnéehﬂlmﬂhmpmtace(mmacco ing to the »

here- dbove , 2 MR Bt peeay: IF@{‘ (X i grgu 9 forieg-| hy dFogen at om
"linked to . &‘%ﬁgﬁmn&% Bag?ﬁéyﬁ@rgg@h atom | i nked’
to the car bmpleaﬁe@nﬁmah&h pk deSai i 'é_andi n"nunpering) are insthe
' lﬂﬂalﬁgl)lmm dulu asidesardbesh i N sal d atons

trans- 03|

care i d thetﬂt? @ﬁigé«gﬁ%ﬁof ﬁfﬁﬁgg ' t ai h&H
. 25 The geon@ltiinga hils-bsphsraidRt & al in a far“"hPreﬂaéEdoger cent age
(92-959%, while the geonetric CIS |xsoq;ers are obtained in-a far |ower .
percent age (5-8% The geonetrimge tfan?sowrs of formula [err] 30 . can

. be easily distinguished fromthF tis-isoners “of fornula
- 30 . [err] in that the HA V|n c prothpri@lof 't he two isoners resonate at
di fferent” positions and the coupling constants of the HA vinylic proton . .
with: tzge HBlete@ton are very dlfferelgbt (respectlvely 9 HZ for the _
trans-Tsomef. h’%‘”&‘i‘ vvay,. bot h. the
trans- ISOﬂ'Eéaﬁl é'iaéggto abasei eral geseected rogx sonm%%ﬂnde ) uinlsnﬁ dné}yn_ thesis of
the 13, 14 dndlﬁdley roprostagl andi ns of the.invention. . The |l actol of
formulsg (LI h@plionate of formula (XFHy nisp bahbﬁvnqdrludahmaﬁgy of a '
, dehydr ohal ‘tnf“ﬁ ferulaXIVict ol of fornmula (11) wherein Bis 4

wherein X is br om ne, chlorine of yi odg ne. The dehydrohal ogenatl on may b"e :
carried out - : . g Rhﬂ\t_é_ —E-lﬂlz)n—ﬂn -

. RhD/P .!ik,

(v} P e

wherein '
Ru R, R, R, andnareasdeﬁnedabove o . e
C - The halogenauon ‘may be carried out'in a convenuonal manner, operatmg sub- .
35  stantially as in-the halogenation of B-kéto esters. The phosphonate of formula (XIv) .35
may be prepared by known methods, e.g: accordmgtoE.J Corey et al,, J.. Am. Chem.
Soc 90, 3247 (1968) and E.J. Corey and G.K.. Kwiatkowsky, J Am, Chem Soc., 88,
5654 (1966) Preferably, the phosphonate .of formula (XIV) is prepared by meacuon‘
of lithium methylphosphonate with a lower alkyl -ester of the opuonally substituted ali-



in an aprotic solvent preferably selected from dinethyl sul phoxide,
di nmet hyl f or mam de and hexanet hyl phosphoram de by treatnent with a base
preferably selected frompotassiumtert butoxide an alkali netal am de and

an al®ali netal nethylsul phinyl- nethide, 45 ° Optically active or
racem c conpounds of forrrul a (XXI) 12
1,483,880 - ‘ i 12 [err] wherein R is.

hydr ogen or [err]alkyl[err]and n are ‘as deflned above, [err] is hydrogen
and [err]is hydroxy or a carboxylic acyloxyor [err] and [err]together9
forman oxQ ggoup, are also conpounds . 4338 Lnvention

formula (1) may Deplise fmmgﬁwaM%mewcmm,tmws&k nat ur al
prost agl andi n&_fanahil@(m

fusf0p9 resi, st anc gnd - _
gradation by the enzThnsl 1 mrﬁg ﬁ&m :
I nacti vat es nat ura! ! ° k I egt Ive therapeut [ 5:a|
action, as inrdi caf%1

10 The conpounds .of fornul a (I) .furthermore i nhibit the degradatlon of . -~
natural® prost agl'andi ns by the af or es@bd e Usi Ng the o
15- hydroxyprostagl andi n dehydr ogenasex@f awn from human placenta, in vitro
tests carried out with for exanpl e 13, 14-di dehydro--17-cycl ohex I 18,19, 20-
15 “trinor-[errahd then reducmg, eg with Pd/C, the resultmg ethyl ﬂ-cyclobutylacrylate ethyl

- pylval ids
(9a, 11d, 15(S)-tri byt ecom %%‘M“&ﬁ;“ 15 -
13- ynoi:c aci g % i‘.f et ¢ n&mmatcoﬁm;cf[ aor |
il

is of a non- borrpqﬁtbttue n{axaﬁxé]adidltham daiig known h@cgamsheplam,l

conpetitive with rbsmnﬁtantmof [the obthined Brids.
(13, 14- di dehydr o- ‘%E@e S| cthy! °8""’i’9’f ?‘I‘I‘ﬁéﬁ:ﬁ &aﬁygy,ﬁﬂgﬁ gbnpar ed

with PGF[err] .and € 3.n b lcytlﬁhekhyié-pmxy- 15
20 18, 19, 20- t'Pi nog, m@oxiu&gsubsututgtp@cam s

(17-cycl ohexyl - y]@qv&:ﬁmdthomgg W@a @PIF th*’-i F@P%qnﬁw °§y tests:
xhgesq, U

gui nea pi g il eum teaayersiop of the, EI%“‘Pe lts are
reported.in the fdfEss ‘ﬁgm’j?%é’ﬁ Eahm lmtyufeyuusﬁm gmmi t heo
convent.i onal “val ues b;lmsaﬁxagmvmdfro ctkhetrstd‘sea-meﬁiﬂeﬂmmée
relate 4,0 the det ehmmmdewﬁbedfestcrh@hsbeﬂs Ww‘g ﬂg“”_‘

~ diisopropyl in 3 in Org. Syn _
25 Quinea . I:!el?ﬁ];hed 2425 1979h) & Aldbbetioated
|leum Ut er us, gthselsabove aclds ie. forﬂexa.mple yl-8-cyclobutylpropionic, e-methyl-g- 25 -
17-cycl hexyl S’18 @mplemc, _ -,p-cyclopentylpropmmc, a-meﬂlyl-ﬂ-cydohexy °60. '
3.23 1.86 13, yloa-cyao pesprbussic, hemethyineydepbbuyron or BT br r ]
017 - 15’7 cydw e Eserpe e S R0
thernostatic bath Y i“ér( m&ﬂﬁcﬁhﬁhﬂgi‘h@&rm&mwﬁoﬁofnmé ebogeitinda pidg,
under 0.5 g tractléa@,,-s yasmﬁtﬁmreteofof tw:b]wermdss‘li 5 drtcexampplent | on;
this was |eft for oB@dMﬂtGe@clﬁh‘}t}'B’!@bmF -c;ohe i mylpm ‘°m§_’18 ds were
tested. The resporEiscydopensyRionenis _7_ ’a’fy PRethh-8lcydopiopfivaleiong 30

enough to anphify 12 °s SHONE 13 oiier aboRkcitel deidst consi st ed 38f
a 10 nl therrmstatlcmmnhu tﬂeﬂﬂo—ibﬁnh nauenarbdmonhfiymar GeJEnmarcke nreppredt er |
under 0.5 gtract i chy reacting aghesphopptedatbpnioq of formpylg (XIVe) [err] in a Dejalon saline
sol ution. The preparation was left to stabilize for 30 minutes-before 35

t he- conpounds were tested. Response was Ireashred using a isotnic.frontal

| ever, long 35 enough to arrpl I fy tﬂéjg%p HH tinmes.

T Rp0” _-H_ (qul

—

" wherein | o 40
! R, R Ry and n are as deﬁned above, with a halogenatmg agent selected from K
o :4'0 " Bry, l;-b;xyr;::hd:me hydrotnbromlde (PHTB), dioxane dibromide, N-chloroacetamide,
s " . N-chlorosuccinimide, N—bromosuccnmmnde, N-bromoaoetamlde, N-bromocaprolactam,
’ . . . . - : |{] d .
' N .mcg,su\tx:smg theexmldes as halogenatmg agents, the carbanion of the halo-phosphonate 45
45 " of formula (XII) is obtained directly with the use of only one equivalent of base; other-
. wise, it is' necessary to use another equivalent of a base to obtam the carbanion of the
" halo-phosphonate. .
° ?l'hes%hosphonate carbanion of formula (XIVa) may be in turn obtained -by the
. treatment of the phosphonaue of formula (XIV) with an equivalent of & base, eg.
calcium hydride.
%0 sodlu'llr'l’hé1 t}h:l‘:ﬁ:c:oneaof forsl’ndt?la (V) wherein X is ; bromine may also be obtamed_by
a mulu—step process starting from lactone of formula (XV) .

-50



13 1, 483, 880
13 The rat stomach fundus test was perfornmed in the follow ng manner: mal e
al bino rats—of the Sprague-Dawl ey strain wei ghing 200-250 g were utilized.
~ The stonmach fundus strip was prepared according to vane (J."R Vane, Brrr.
J. Pharmacol, 12, 344, (1957)); The strip was suspended in a 10 nl organ
bat h contalnlng Tyrode solution gassed with a mixture of [err] (95:5%
v/iv). The contractions of the strip 5 wer e recorded using a isotonic
frontal | ever as in the preceding tests. Fromthe conparison of the -
activitds in fhe three in vitro tasissgsoit is evident t hat, _|ndeperd ntIy
fromthe species of.aninals“uﬂ_d,.a r erar Kapt e T erease—+h aetiv:t :
. obtained selectively on the_"-netrlunt(the ‘muscul ar - part of the;uterus)
‘together 10 .~  Wwith reduceo';ct|V|t on the nuscle of: the- gastroenterlc
- apparatus, indicating a reduqnn ) ;ron of the. gastrorntestlnal
Side-effects which are almays*pPe E W~ %aﬂﬂral pr ost a-. glandlns are -
“adni ni stered.. A conmparison of . the r bo of these test results on the
ut er us/’ |Ieumhaﬂd ut er us/ st on®ch. f undus.: shoms that the reductron i‘n.side.
effects at a gYﬁBaBLhe&ﬂnew%quhg%ﬁL 'S .greater when the 13, 14- d|dehydro

T ol lwgm““”uguﬁﬁ”‘?%“déﬁ?gtf.’o%?%ﬁ ABENeR dongar o +

"'corrpounds on .t %&éﬁf@m ") Weoducti've appdratus.is also |
proven by nmalsld(kmwf@ﬁmmvmrm& AV HY PyechRiureof the B6f)rt i ¢ activity
in the pregnant rat- -at the 9th-10t day of .pr.egnancy: Fh faect, if the

-conventional value of 1 ig given to the I'yteol ytic act|V|ty of PGF[err] ' the
20 . val ue of 30 woud applytothel ontlc activity -of
17- cyckwhexyl - 18, 19, 20-t f nor - 20 PGp¢rr] and the val ue.. .of 200 to the

| uteol ytic activity.of -14 di. d§hydrq 1 cycl ohﬁsxyl 10

18,19, 20tr|nor-P('5F[err'| T - E‘dff'zln‘l"@lrrrula(I) e.qg.

" .13, 14-di dehydr 0- 17-cycl ohexylw 19 20 tri noR-wkeF[ err] . when tested

agai nst PGF[err] on the iKam. w&ewus are amhhe rtsrn-o:ant ago- 25 - .nize

PGF[ erts] speekeld cal |y -and sel ect i veI y.- :

25 The 9-oxo- cﬁérR;y&tRymnéxBQiieﬂ&aWes) of- forrrul a (1), vvhen coqpar ed,with

PCE[err] ac tfoo sanmghﬁdsob,ynd—kudsgm &rﬂ, Gastroenter.

: 26, 906 (1 de m‘i}; %“W@ravémplv,em&mgadwm& zﬁn&tw&ecret ory agents
tio® @

.- than IQGE,,_andy'thﬁl | when ‘a_ si ngle 16-al ky!
- group, par t%m)ﬁﬂilﬁ-@m«t ofﬁgengﬁq% (t)%é;il{ﬂﬂ QQF g) ﬁg ‘hﬁ‘vﬁ%’t’g‘) 20 “

-gonfiguration, and quadrupl ed when itis in the 16( R- . 30

~“intra-ami otlc) by r¥§

- configuration. _The conppunds of - for rrul@ (I) -can- be adm ni'st ered oral ly,
parenteral Iy, or by ip#avenous. or -i-nfrauterine. (extra anhl otic or .
falr supp05| t or Bag or - by inhal ation.  For exarrpl e,
" they can be admi niste{qd §y i'diravenods|infusi g of a 35.. sterile .
- isotonic saline sol uf% C*a'!" eltgatse 0% Qi ]icm —0G,—Href er abI y.0.05 to 1,
- ug/kg of 35 mamval. bodyzrvvem -per. mnute. A invention therefore al so
provi des a phar maceut pual nﬁm)mpom ti.on @mPmEsaNg a. corrpound of general -
formul'a (1) and a pharmaceutical 'y acceptable carrier or diluent. The -
conposi ti owkerdi®y be prepared . by .conventi onal met hods and can be, for. ex- 40

- .'arrpl e, in theY‘f&;;m,njanaabfesmsﬁnaqggyl es, pills, suppositories or bougi es,

~lacto

“or in%iqu htlogeagrion | Qdohuhladnat, solvehS PRAS b ons
) inventl on 5 at’ﬁﬁ e Iaese dig m%aﬂmﬂf%%mbp oded -
- aninmal by eglivilak of a1 I é’%ﬁ the )molat Exanpl ess of
. substgogcesdlmrmde,s?fmﬁdcaéhyeﬁ&{bhﬁﬁ& or daig'f"& Cgmarhc’m gel atin, -45
e dhey mixtire aof athe , 13 A4 dibreBGRbial! benzy! - al cohol
r@ﬁ% W\’f@ﬁ?‘ifﬁﬁﬂ%xylmhit rated %}% F) he %o? I owls%g Exarrpl es
1 to 21, wherein the abbre-gviati ons " ‘THP- ", "DI-OX.™, "DVMBO™, " THF_
"DVF ", "DI'BA.", and ['err]ri/:' fer to tetrahydropyranyl d| oxanyl .
~ di net hyl sul phoxi de,  t et r ahkir of praras di met hyl f or mam de Sdii sobutyl al umi ni um
. hydride and diethyl ether t_riv y 50rxvn Exarrpl es. 22.to0 50
-~ illustrate for reference lpu'r ' § tfh br'@para lon of - |nterrred| ates for 50
use in makiing compounds acco #10 't He i nvention. AII terrperatures ‘are
" expressed whieinlegr ees Cent i grade and, optl cal rotati ons . are ‘measured at .

20[err] C on Y%ib&,\ll@laﬂhiaréa%é&éﬁ'ﬂ&, of. the speci f| ed. corrpounds i n the
speci fi.ed. sol vent s.

and chol .ést

rnahm



14 1,483,880 Under a nitrogen atnosphere, a suspension
of 80%NaH (dispersion in mneral oil) (0.48 g)in dry DMSO (12 m ) was

heated with stirring at [err] until no nore hydrogen evolved (about 3

hours). The stirred m xture of sodi um nmet hyl sul phinyl 5

met hide,[err]was cooled at 5-8 (and treated with crystalline

Phenyl - (4- car boxybut yl ) - phosphoni um brom de (3.42 g) and the stirring was
continued until this conpound was conpl etely dissolved. The deep orange-red
sol ution of the 10 * was then treated with a solution of 2- [err](2 -
bromo 3’ \,(qa hydroxy - 5"- . 10 cychqgfémlpentwj trans -1 - enyI)1

- drhydroxycycropent dLELdlu&l detrenracetat: —Hts T:P ether—

(0.6 g) in dry~ ﬁﬁégb& 1&? "ﬁﬂr&f Z&ﬁ’&%ﬁm?ﬁﬁf& Wrzﬁraﬁﬁ
(

at nosphere at r oomcmpqueita stlpifaric bolhse ]@ }ﬂ ’W“Pn wat er

(20 m) and the al reabq Wa&egvmmﬂ@pmeﬁﬂewpe@&rcwta Doty
ether to renmové Ea_k;_ 0f ;.Wﬁﬁ-@h@n@bﬂ-oxeﬂerwm@mé ehe

5
conbi ned 15 bac 1a G = gke mgﬁég - The al kal i ne -
washes were conbi neldemmmeihhe:nan eiita&ra&érkaﬁdl ﬁg’i no;%."%a ﬁé@% DH 4.8

and extracted sevePgpssiupja HM!OIYCIE hsmdfamle géine 1°1 by volu he
conbi ned orgarlfc e; tvr H‘ﬁ;ifsvﬂ“tﬁ %tmeﬂ E‘E(acm oft foowyla drr@d :

on [err] and evapo ustﬁlv ﬂM&E%éS cmneﬁhfgx by

9a, | 1a, 15(S) - trrhgmhgguyuchasmmmﬁmylammmm v gatis-
20 5 - en - 1i y igtrecribremide (1.1 3-m°hr$>qmv I‘dx ﬂ%.aﬁnroma.or - 17
-cycl ohexyl - 3 14 Josciibed G i\' hal;_‘%@gg fSthen %‘ OhalF keabpye an 1Gi |
with [a][err] =-7.8. !Allidﬁfth“il ﬁ%ﬁ l%\ueot]ﬂ'fem'mla '
15-epineric | act OI (VZ-aﬂ[tmompt(uﬂdsmdyrbeBilmro acuv: Sals or emlcmxxtures ;

cycl ohexyl penlt2 nthe en 2 4 - di- hydroycycl opent - :
la - yl]aceta glehyq%cﬁbgd nﬁﬁ ‘3,%} e e of forgulg (V) peqprding Iireqhe hdxda@’oqgr odugpt
obt ai ned 25 was aidm, if b, 185 p %s m-lmﬂg’ P ok gtrtq %rf“'b“l? -

cycl ohexyl prost - @Psslon!Bpm numbyrmp fre At thel tr&nl'-,paa'fttxon( Metfic

(18,19, 20 - tH}nor r mP°“€§Pc"Yl’l§ﬁl§>§9*ﬂﬁtomsalt4n thdrcetebvydnogwméﬂeasﬁumm? [err]

bis - THP - er) ll,a;”_ Ay ach_o he t WO corrpounds Wes
di ssol Ved- in 12 nishitef thdBeometric oisbdrd Be Hy"b% "*Iﬁ% g "2%?@ bhc aci d
( 10m)ree hours: 'Ihegeomemctrm-xsommoffaﬁmﬁhe acetone apor at’éd of f

and the aqueous phases were extracted with ethyl acet ate The organi c .
extracts. for each product were conbrgjd dried on [err] and the ethyl
acetate renoved under vacuum The |0/ | ti. ng crude products were

chr omat ogr aphed on' aci d- washed-'si | i/Cfneg (12 g) eluted with -

met hyl ene chl ori de cont ai ni ng 15% eir,mfeccaJ!1L111;r+-f¢r;acet ate and 35 then 20%
byvol ume ethyl acetate, to yield resp 'tr\HeIR,y 151 ng of 9a,lla, 15(S)-tri-
hydroxy - .18,19,20 - trinor - 17 - cyclohexylprost - cis - 5~ en - 13 -~
ynoic acid (18 19, Z@heeﬁsﬁfﬁmngmshmmmy@bﬂﬁ@eﬂlmeﬂ&f%m di dehydro - ..
PGFSG), [a] - +240, [a)[err]= +78 (EtOH), and 142 ngy of 9a,1la, 15(R) 30
trihydroxy 18,19,20- 40 trrnO}/ 17 -cyclohexylprost - cis:-5-en -
13 - ynoic acid (18,19,20 - trinor % §7- '40. cycl ohexyl - .13,14 -

di dehydro - 15.- epi - PGF[err]), [&]|®= +?|1§E 8 (EtOH) Exanple 2. Working
in a dry box and under nitrogen at'- jerel—&tGh1®[ err], a solution of
tri- Phenyl -(4-car boxbut yI - phosphonr m“pﬁomgg (2.66.9)-in 5 m. of dry
DMSO, was- 45 %%ﬂwﬁl str a suspensr on in DVBO of t'he sodium
met hyl sul phi nyI met ﬁ%ﬂﬂ _ﬁsm% at different ppsitip G\s‘lrs a
suspesi-on’ of . 0. 365( iz foledhie 20 or ‘méﬂfﬁi‘ FRENA |
sol ution .. $5thethy thtthetmamm aﬁdﬂieas-dhﬁm& BNB@rﬁéﬂkabbEmfmlem 425 ng
of 2- [S[err]- esis 14-‘11 tipigvempn.- et hyl 5' -
cycl ohéxyl pent - taa.p(ﬁomc m,ﬁ: hml ﬁ? NILOTY, ’B?’c?“oals%ﬂepmd prent -
la - yI]acetaIdehydey 1 .heni acetal 3" 4- ég et her. The readction . 50
m xture was stirred for 12 hours at roomtenﬂerature Af t er drlutron vmth
water it vvas extracted. wi.th diethyl. et he_(?_{ emove the -

tri phenyi phosphoxi de.  The ethereal extrac re back-washed wit h dr | ute

al kal i " (0, 5NONaOHyhessirX tis leromick, sidarinel ecliodidd) ThC @AjlirdhEICheRAERMShehriia duf ©

fracti ons were aci @3t :[:h ventprefebly jsqldqted fjors Wlinfethyi sulpbaxide, dimahytforinamide ed 40
and hexam sphoramide by treatment with a base preferably selected from '
gc;ut?uszl;nn tertbutoxlde, an alkali ‘metal amide and an alkali metal methylsulptunyl—

45 Optically active or racemic compounds of formula (XXI)




55 with a 1.1 byvol une m xture of pentane: di ethyl ether.
55 These: extracts were washed until neutral and the solvent evaporated to
-yield 0.428 g of 9a 11a,15(S) trihydroxy -18 19 20-trinor-17-

cyclohexyl 16(S R) - met hyI prost -cis - 5- en -13 - ynoi c-acid 11, 15 b|s -
DIOX ether. 0.128 g of this product were deetherfied by the net hod
described in -anple 1, yielding, after: 60 > chromat ography on

aci d-washed sjlica gel eluted with [err]-‘ethyl ‘acet’ ate 70.30 v/v, 60Q 62 ng
- of 9a,]la 15(S) - trihydroxy - 18,19.20 - tri‘nor - 17 = cycl ohex

__16,;21‘ 5 _(. ) y _y Pagsdsd O - y 1 Ak Xw

15 nethyl prost - cis - 5 -pen,- 13, - yn0|c ‘acid, or 18, 19, 20 - trinor - ..'17
- cycl ohexyl - 16(S, R) ™ -net N ek aor’di dehyro - [err]EtOH) Beénpl e 3.
Under® inert- gas. at nospher g, . ‘a :}logsutlon okucool ed (about.-.12-[err]) -
~triphenyt-" 5 (4- caer« Lot pMonlumbromde(Blg) in DIVBOwas
added a sol ution of 5pota yum t ert - but oxi de (1.58 g) . The stlrrlng
was ‘continued until a strongl y col ored sol utlon of the ylide was obtai ned,
then 0.573 g of 2 - [5[err] (2' brorm - 3°(9)- hydroxy - 4(S) - nethyl
- 5" - cycwhireixy| pent trans -1 - enyl). - 2a, 4a - d| hydroxy cycl opent -
la - yl] ag&;tg‘fléﬂ GroRen 91 Crrianialiy Y : )R Bi:Rs Fptefipadner . di ssol yed
10 51N Gordlahbidld y ool AVe 5@k iAoy 5 B .a“. 8"

was stirred fm‘he muat(rgmmwwawme dichgaunal ageel in an ice bath

CtIO% mxture

.and di | ut edowasnatalnl progitaglandjne Mdmwfﬂlmgemﬁeumhétahssmaqdeous phase was

extract ed %ﬁ‘? P’?“B‘gl"éqm r“?ﬂhww‘?& ‘extracts .
- were hgck- : 7N N ERdr SEB e & B The gpueous

~al kal i ne phas®m mpamdoofbfomnh, (B clusiefroed] inhibit pid Segradio® ¥t hadgited with. 15

di ethyl et B y engyyhe. - t0'|ve052 _ :

of 9a||a15(S)- .
Jpag p. thyl prost - cis

1

trihydroxy,: E = deh' L Y10

ed t' _
- 5 -g¢n -uaag-resf,nm #1419(S evclo “of 0425 g of
t hi s conpoudidshoicracid),nd tliaetvvlﬂh nﬂﬁhiﬁmnwmasspéeeid BGE,d:sfoon nap - 3 hours
with 5 n gFepgityyksd Iﬁfq“ _ N§ hénhibitim thecemescaarsipBy compeiitive witbuum and t he

20 residue acetate. '
' %4- gﬁ%ﬁ}lﬂ 98 fiﬁn ‘,’Efg& utign, dritd

extragys WeiisCcoparb @ith! PGF], and

~and the soﬂ&@ﬂo-mx@mﬁedlo amels-dnihe reeiddue(ma@ckmkuynnat ogr aphed on
silicic acly llqmutgnn re@enate 75: 25 v/v
gi vi ng 120@ ’eﬁ%:ﬁ’e ﬂ%’ Hrinor - 17 =
cycl olaexylrehte pnﬁs asmo@ms activi en - n0| c acpsl

[18,19,20 - tri nor - 1(S) - methyl - 17.- cycl ohexyl 13 14 - di dehydro-'
[err] Exanple 4. Using one of the procedures descri bed in Exarrpl es 2 and 3,
by reactlngaDIVBO30 solution of .the ylide: of

triphenyl - (4- -y —phespheri-um-brgri-de—( les)y 30 W|th one ,
nol eof. a 3", 4- lbl s-Dl OX or” THP et her|s G@,‘f‘e"a -yRhem a%@?'al[l hosen from 2 -
[5[err] '(2' - broerGomSou(uS) hydrqxe)fm {3 Uteds - pﬁfy - 5

cyel ohexyl pent "PAR, NS I enyt )T tSferri—2—9rono - 3 (R)
hydroxy - 4'(9) - - ‘heth | - 5 - cyclol"lexyl pent - 35 " trans - 1 - enyI) _and
35 [5[err] --.(27-°¥01@1°w1138r19,80(xﬁ)r-- -hydrox 4' (R| - nethyl - 5 - '

cycl ohexyl pent}fPFeans - enyl) - 2B8%a ldi Byl dxyb¥kcl dpent .- la .- vyl ]
acet al dehyde -yglﬂma{;@goqb_cyglae 11, 15-bi's4Dl OX et]her s arld 11, 15-,is-THP
et hers) of thqheoid&ipurdhadPRost {ci &7 5{entslB- no1§6 adids are obt ai ned,:
whiich are then deetherified 10 give, TeSpecttvetyr 20— .. . 9a,1lla, 15( S)
tri hydrox'y - 18,19,20 - trinor: - -17.-.cycl ohexyl 16( R - net hyI 40
: prost .cis .- 5 - en--13- ynoi ¢ aCId [a} - +16[err] (CHC[err] :
9a, | 1a, 15(R) - tri hydroxy - 18,19,20 - tri nor 17 -7 cycl.ohexyl - 16(8)
met hyl - prost-cis-5-en- 13- yn0|c aC|d [a]D = +12 (CHCI[err]) 9a IIa 1§(R)
- tr| hydroxy mm:itmlwmtfﬁt rrosisted of & 10 mlytheoiessasi ¢bath!!@(Ft)35-Csn'et hyI
: taining the ileum of 4 male guinea pig, under 0.5°g traction, gassed with'a mixture
‘ of Og and CO; in a Tyrode solution; this was left for 30 minutes to stabilize before the- T
.30  compounds were tested. The response was recorded using a isotonic frontal lever, long .30
' enough to amplify the response 4.5 times. - ' s
- Theratuuerustestoonsxstedofa10mlthermostaucbathheldat29°c,mwh1ch-
: 'oestrogemzedratutmunderQSgtracuonweregassedmthamrxtureofO,andCO,
: in a Dejalon saline solution. The preparation was left to stabilize for 30 minutes:before e
35 the-compounds were tested. Response was measured using a isotonic frontal lever, long 35
: enoughto amphfy the response45 umes ' :




45 prost - cis - 5 - en- 13-ynoic acid, [a] = +11 (CHC [err]).

45 Exanple 5. To a stirred solution of the ylide obtained by treatrrent of a

sol ution of triphenyl- (4-carboxybutyl)-phosphonium bromide (2.4 g) in dry

DMSO8 ) wih 1.23 g of potassi umterl_t__f bytomde cooled to.5-8[err], .

under inert gas, 0.42. g of 2 - [5[err] (2'- 50 bronmo - 3'(S) - hydroxy

- 5 - (2" <norbornyl) - pent-<- trans - 1" - enyl) - 2a,4a- 50 .

di hydroxycycl opent - la.- yl]acetal dehyde y - hem acetal - 3',4 - bis -

DIOX ether were added.: After stirring for 8 hours at- roomterrperature t he

m xt ur e vvag? haited with water (13 m). bS8 ter extraction of the al kWi ne

sol uti on Wi TH a1 et Ny Tl Bfkeraeh fubdll ek b oﬁéedmwmﬁnyhm@;smaem

back- washi ng Qf t heatéthiBd Spragu ma;chﬁm 2604288 (@-werarlized. TheStolackcar di ng

of the ethereal phés@swh@aemmmdquémﬁ F}&é’-_ feJé’é'F{F!ﬂ@ dé 36 pH

4.6. The follow ng(9 »r%‘l‘tﬁ“ﬁ g éﬁ@“ i ?m%qyf ?’: ‘g?f‘el ded -
) pasy _ wil ture of and . ) ip

0.39 g of 9a,Fbla, 18° 1 Tabiny A Thotbl. frontaider. epr %m- -

norbornyl) - prost - Bjoﬁitht:&mpﬁﬁon-ofllﬂmcmIhtmmdeb]wtixﬁ(eﬁ)lt-lséﬂd&lt-thaﬁ)l OX

et her. *One hundr edéntitgpell;kmmfm @amﬁzgg;@ Ezolggtfxe! eul“! F‘é’@tﬁfmr '

acet one-0. 2N oxal i wee 17107
:::Fsmfzﬁ

(2 - norborl) -4 always sent whennatural prosta-

1, 483, 880 Exanpl e Panchos /mﬂd}:%n%amﬁmﬁrthelrw&m tmthclsw¢en5| on
of 0.48 g of 80% Hewhi §eqsac @acwwsvenours at
60[err]C, until al W%“ﬁ%&ﬁﬁ%gﬁ“mgg‘%%°%ﬁsﬁ ‘H‘EPPS “of [err]in
DMBO. This was cooled to 5 __0-5 and 3.5 g of :

tri phenyl - (4- car bokybut yl-)Gqupagmphoni um rwﬁisdﬂeute_reuaddesiomanundus b
stirred until a defpgged Solution of t(ng yITge way obtarngd. To thi § was .
t hen added 0.37 g.¢pf 2 [5err- (2 brotno - 3'|(S). - hydroxy-. %' -.(2"
- tetrahydrofuryl){l tohexy{'ﬁ@;lﬁs?o-tfnldf- - enyl% - 24, 4a - di h7ydrozycy:Iopent

- la - yl]acetal dehl/’ 2ay- hem - acetal fisso Ved iln 4 m dry DVMSQ. Thi s
was stirred for 4 hphadidhydreOm@yceaperat 10 © tlure, then diluted|wi th
water. It was extriihﬂpteldl&leﬁémir@d-l’?l*ygth di et9hyl etlher to Benove 10}t he

tri phenyl phosphoxi de:" The conbi ned ethereal extracts were back-washed \_M'.th
al kali and then discal ! I h e

Seral oo o g oo ’l"ﬂﬁgum E@Hﬁﬁ%‘ ﬁ}ﬁ%&mﬂg& Bt ﬁhhmmem_ |

acet at e- pent ane 1: héase\mlu ctivity amhc p&tmamta&e?@—ﬂbh&yrvédﬁgmhbd unt il
neutral ,with am"mnlf ogRY) “° ’é‘éf of s WESI‘“C“Y“C 19 if¥fness

15 The resi dué was g(‘;"gﬂléfa&a ﬁlgpjydl ’2 yt;\_d W
met hyl -~ ene chl ori 3;1 ate, to grI ve g of 9a,1la, | -
trihydroxy - 18,19, ZOBestdes,rﬂw compbinds (of' for-nmtae(IDah i Hi4odigeh dr0-17-cycl0hexyl- en -

13 - ynoic acid 181889 P‘?’Tﬁr ang “"““"glig"ms‘ Pﬁgrﬁaﬂi‘?d?td‘feﬂ‘lsmame to antagor

di dehydro - PG-[e hﬁ -*oxo-denvatlves P% X}ﬂloéu&% o?q‘mﬁmﬂr@%eﬁléﬁ%omﬁwd vﬁﬁlpl a@Png

t he hemi acet al - der IPGH, labcordibig B the- méthod| dEckibed by2ﬁ SKay'et al., GsBticRnter., 326

hydroxy - 5" - (2" (195ﬂb8rcéh°ydm§rm<€n agcntithanP@ﬁ #n -th82a 4a -
di hydr oxycycl g(pent ‘antispczeto “?g#:%‘gl %gﬁ’é‘fﬁg L‘:ﬂﬂ 19 %80-
trinor - 17 - c;:ﬁ% tla,hydr |en ’ |de ydro -

Exanple 7. 25 opntldef ipmﬁaedurcm Haesimimmd or!lly y,lquﬁ 3 g of

triphenyl-(4 rbox, aalum rom et(?glv
sol uti on of the yli de'I'hvamveommlthmlefd:rgal&Oprmc[eenp annimnmosxmng:gmpnsﬁﬁ@ rrg of

2- 30 . [5[err] congpound of general f fiamergr(}ﬂumt.
bi cycl o[ 2, 2, 2JoCt Yoz sm“ %ﬂ %‘ can 3¢, for &x- :
di hydroxycycl lé(gentegpsblauons, edcla epl. E gcoétag@éorm qmgfog DI C';)%
et her were added. Thlﬁhmsmgm ;lsoentovﬁd;s azneltimduros t@Mgtahwn-hdnanuv@&blvpdeﬁ 15 m

NaH (80% di spersi éH‘FaYeﬂO“s 0251 tﬁ’é? ioticpr dntygy: f%s%@ %d to
gi ve sodi um hyl ﬁ'\’l@a“? fg of35

of water. It was e QE %ﬁ% ai[’Fc‘;;n ﬂg{,rdﬂ 3 by v
renove the tri, Cﬁhenyakme bsé‘?ém e et &comsﬂaﬁ Washeé
with. 0.6N NaCH and d‘l[‘Bdf:x&fedﬁﬂ is illustrated by rhe following Examples 1 1 21, wherein the abbre- .

Vlatlons L€ m ”, ({3 DIOX » “ DMSO » €« TI_IF » [ {3 DMF ” © DIBA ”
-“Bt,0 * refer to tetrahydropyranyl, dmxanyl dunethylsulphoxxde tetrahydrofuran,
,dlmeﬂlylformamlde, _diisobutylaluminium " hydride and diethyl ether, respectively.

S0 . Examples. 22 to 50 illustrate for reference purposes the preparation of intermediates for - 50
-use 'in making compounds according to the invention. All temperatures are expressed.
in degrees Centigrade, and optical rotations. are measured at 20°C on 19, by weight
solutions of the specified compounds in the specxﬁed solvents. ' |



“trinag

35 The al kal i ne aqueous phases were conbined and acidified to pH 4.6
and then extracted 35 with diether:pentane 1:1 (by vol). The conbi ned

, organi c extracts-were washed until neutral with a saturated solution of
amoni um sul fate, dried and evaporated to dryness. 0.48 g of 9, I1a, I>(S - -
trihydroxy - 18,19,20 - trinor - 17 - (2' - bicyclo[2,2,2]- octyl) - prost
- cis-5-en- 13 - ynoic acid 11,15 - bis-- D OX-ether was obtai-ned. 40
0.25 g of this conpound were refluxed with 10 ml of acetone and 8 ml of
0. 2N 40 citric acid. The acetone was renpved in vacuo and the resi-due -
extrac{_gd wi-th ethyl acetate. The h@asbBOned et hyl acet ate .extract re
~washed unti . nels’tn&dal - dried on [er d -evapor atedu todryress—Hie- resi due
was chronato ra acmrt&edam hefel L th eycl.o exane et hyI
acetate to gl% %81&)& Dwmezzﬂ)was h&hﬂ;hf(t}l?stij qd‘ "my :
“bicycl ¢ 2,2, g,;i& :M(,,,hmmd it ” ‘
45 In a sim anyN(/a.yﬁarb&yﬁ[yq sp a:;ﬁ(’
of the y-hen
- hydroxy - 57 cloheptyl pent - trans -1
- ~bromo - 3(8) hydroy5 é '
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C[5, - 162 - Spbaberwg A part wpnysphox__e; the'-ﬁ:)é'ﬁ A e T 205 - 1
enyl)- 2 - [35] with es wate combg,x&bl opentyl pent

met hyl - 5' samtasedl(uﬁensq,lqaﬁﬁ&n-dﬁgd ‘[S[err]

- (2" P bro f(9$ le,15 18 ,20(-Jmnor ({at@ﬂfo 5%, yig) tg@ns -1 -
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hem acet al ; cdaalsonQ rf#’@ia&@ﬂb THB’=et—|76f’s) of t he
corres ond| gRbflm-ltoxﬂ%’-ymh&y sa,were_eg a Py N, t
deet heP f i egsy Hltraey %ewdtemmhgs'f«ems aTHHSether th -radﬁfa‘éfin:‘. T
1,483,880 13" ymic acd 1115 - bis o THP L fanr 17 - cyclohdpiba - Lias1ad-S) - - -
Cotri hydroxy di h}@% jg(}ﬂ"]td.p ngl - é&%}%‘?bﬁé‘f)’t‘ﬂpﬂ@b@“ﬂ d334--- 5- en- 13
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‘ynoi 09 ACT d k 15/abﬂ5dllﬁae :t?xyt 5_'5 &dﬁi‘)xy 35 :
17, 18, 19, 20hydso tr PPASYalys 15 1-merof De, 1 1LS (S)-uiS- en - 13 - ynoi ¢

acid [a]lD =(18,1Q,mr4r xa} [1731:r dbh ';ef "‘d > 3 ympfespcid hydroxy -
17, 18 9,2 “Sest%rté(ﬁ or(EtOH% andCWIm 6461'[ ,pﬁk)ﬁ ,?'1’155};%%_ en - 13 - -
ynoi c aC| d m l_.-qycl% lséa |- %315'(1@) acid t(18, r-&ﬁgb;-’liﬁ 19020 -
trinor - 17 - clof)ropy A0t 15 - e~ P [‘@n‘ls—l%o@toa@td [a] D 1+21[err]
(EtOH); . 7 9a, 11a, 15(S)Em§15|2hydroxy - 18,19,20 - trinor - 17 -
cycl opent yI S . dry bogand. @dﬂn&t'?ramo@h&é;lads—i(ﬁ] Drofida’ed &-( Et O—|)

15 9aysl |, ith slifrihg ¢a- Msznlm- pelede ﬁ{féorygg;lﬁxsoy%opem i hydr on
- 17,18,198 ____;-NaHett(hmbof ¥150. (1 kot et b 28 ©
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- were ckwash:d Wlﬂ:’ dilute alkagl égd SN. Nﬁon) and then discarded. The combitied = - |
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55 - thhghll lbzx\zlumelmxtureofpentane mefhylttimmm c-acid and ced - g5 1
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methylprost - cis - 3 - en - 13"~ ynoic “acid 11,15 - bls-DIOX ether. 012" & of' '
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- 60 _ clzlromatography on acid-washied silica gel eluted wi GH,GI,-ethyl acetate 70; 30 vfvs -
.62 mg of 9a,11a,15(S) tnhydroxy 18,19,20 - trinor - 17 - ‘cycloheryt - 16(S,R)- 60




A solution of 0.395 g of 2 - [5[err] - (2° - chloro - 3 (S) - hydroxy -
4(S)- nmethyl - 5 - cyclopentylpent - trans - 1' - enyl) - 2a,4a -

di hydroxycyclopent - la- yl]lacetaldehyde y - hemiacetal 3' .4 - bis - THP
ether in 4 mM of DMSO was 25 reacted"with a solution of the ylide
obtai ned by the procedure outlined in Exanple 1, starting with 0.34 g of
NaH (80% di spersion in mneral-oil), 9 m of DIVISO and 2.4 g 25 of

tri phenyl - (4-carboxybutyl) - phosphonr um brom de. The reaction m xture was
allowed to stand for 8 hours at roomtenmperature and for 2 hours at '
38[err]C. N<was then cool ed and dil uted mg‘gbs(;lS - of water and extrac{sed
W th benzene-=30 etl‘:l ety trer—70—30 uy -rerove—the

t ri phenyl phosproxi oﬁ m hr &F;‘# @KIP 5% T howloBxyNa OH
and di scarded. The aqueous al-kafi ne cti oﬁ‘s i ned, acidif.ied

to pH 4.6 and. extracted wrth d| ethyI ethExmplerstane to give 0.34 g of . .
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tri phenyl - (4-carb % vde'lla@@ldehyde /-heih@mt,eact ion
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phenyl phosphox®e de vvasnaﬂ_let,rs .e.ﬁ &;l& ytmfa{, Rba ¥}asheq0

with 0..8N 60 NaO-PfOSL?a l-c?onbrﬁednat Iaaﬁ,rﬁ@b ﬁhames(omtel acr di fi ed wrth h 2N -
sul furic acid to é:’a}ﬁ_m_wymc a‘.’Ld’ Lg’ shesbe t(@hemethgl- by vol .

18 -- a1 1a15(R) - ni @1 \f | 8RN ough an
acid silica gé¥ cmmmusaé %ﬂ.) g-\ly}gd;oeaad;t[a]me ge| tﬁ; a{fﬁp- ang%tngl 17 325
cycl ohexyl - 13,14 - .di dehydro [err] er Exarrpl e 10. 0.53 ¢ of 2 -

[5[err] (2" - ¢chloro Io ent ent - o
Cenyl) - 4a di hy [To%sgﬁ soluti b};g:;ob i ég q %’Eﬁ 3 4_
bis- DI OX ether imta f-b madb aq:s

refluxéd for 50ho ¥)eS5' -A(fl’t’ern otbaraghlor Pk o frarot- 1t henyBocksne | n50 ,- '.
vacuo and extract %ﬁﬁ%&tﬂhéﬁ aégf“&‘f"&ehy'é? 36 DRk HhtahisreRlQF egher |

[Se[rr]. - (2" - C_h| Om@tersna'm@@r 8'hoﬁl¥§krr96&i’mPe5ature, the mixture was diluted with water

: (13 ml). and after extraction of the alkaline solution .with diethyl ether to remove the -
55.  triphenylphosphoxide, back-washing of the ethereal extracts with 05N NaOH, and 55

. discarding of the ethereal phase, the combined aqueous phases were acidified to pH 4.6.

“The - following: 'extraction with diethyl ether—pentane 1:1 v/v -yielded O. 39 g of

Sa,11e,15 (S) trihydroxy - 18,19,20 - trinor - 17 - (2’ - norbornyl) - prost - cis - 5-

' en - 13 -ynoic- acid 11 »15(8) - bis - DIOX ' ether. One hundred g of ﬂus com-
60 - pound were deetherified in acétone-0.2N oxalic acid, to give 48 mg of 18,19 20 - tri- 60

. mor-17- (2’ norbomyl) 13 14 didehydro - PGF,., .




10 cycl opentyl pent - trans - 1' - enyl) - 2a,4a - dihydoyclopent - la
yl] - acetalde- 10 hyde.y-hem acetal. By treatnent with '3 ng of
p-toluenesul fonic acid in benzene 3 m of nethyl ortho- forpmate, under . the

.conditions outlined in Exanple 10, 0.34 g of the hexahydrocycl o- penta| b]
furan-2-ol nethyl ether were obtained. 15 Under nitrogen, a

sol ution of 90 nmy of 80% Nah in mineral oil in 4 nl of DMSO 15 wa$ heat ed
at 60C for 3 hours, until all the hydrogen had evolved. To the cool ed. :
sol u- 16 on of .the sodi um met hyl suh@gyslgy nethrde [err]obt ai ned i n this way.
was added a soruatron o thetact '-IIb'L ether—+—+- > Fr hi s was

left For 12 hom&y%ndgmnhg &m%ok)émgwbgurs to-40[err]C_

cool ed and - dydrid @11281 of DMSVI W thdrB ‘et hyl
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.g of 4[err] 037 ?zﬂlé‘igi? ﬁ»ﬁ‘fyl) -- 5a -
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tri phenyl - (46mbdﬁ:yibuﬁ4/h@depmhm ' ell:1 hek: e, after
-chro togr aW%ﬁSF@MMehngmumm@mmmmmmwammr- ;
17- cycPopen Rvicd o -
Exanpl e 11. &-ﬁﬁm{yg%ﬁﬁ %ﬁﬁ"l "’3“‘:“6 L w oMl ko ) 52 g of -
18,19, 20- t r Fivor~ 17 -3(2'1imgmo ybmis c&zi-scﬁ ?lydryem_ adid |1819,3b- bi 's- THP et her
in 1.5n ofring ga Frahy“ deliydie- BGF=Oh pr evi ousl had been
stlrregforzl .

6084 R 58- ° PMPter |
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of g
with water (morvdv IZ’ mmmtentrl)m Bh4dd;déhb4tb PGREr , Whl ch. was vvashed wi.th -
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g- o
18, 19,520t - 34 (SR THP t |
ester 28[er;| ”ﬂ%ﬁf%&#ﬁ% zﬁieo %g:ﬁléj(ﬁﬁ;m%ﬁ o gfrt E(raopy
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9a, 11a15[el’ﬂn19t-l’2ahg(dldlhxgte il]]{caﬂ&ehﬁ!eSy é{ﬂm -3¥NQesC acid- v
11, 15- bi s- &P _ b énlutcllvgdhaﬁ nﬂ»anpl e a sol u-

oy

tion of 18,
~-bis- Bl ’&k

5 refduxed with

Ws The acet one
vvas rem)vecg s p edyo drptessact ed with

diethyl et hgk® T el 11819, e} ’\ﬂ%ﬁ(\%@sﬁ‘@ﬁ ZiH neutral dried
and eluaporat@ds.tgmfdmyaﬁﬁisunda& QEfflkddOvith 19 IQ 10‘%’3"2}:

9a, 11a, 15t rqmydmdaxmln&mhawmweﬁrms&ua:mﬂ-ﬁe &ﬁduel&t:@éfwlvﬁth&ﬂiyd al kyI esters,
after chro B F‘FI@&‘F‘? s sfete wash e‘#ntll B@h#gdn@t |- - 50 ene

chl ori deet angq;_ﬁ m‘ﬂ -e - e ﬁ?u%‘i'%’aﬁf; for exanpl e,
18, 19 ,480- tr(znaﬁcyaﬂz,z,gplc@bexy,u r. -O{ferr propyl esterﬁgrr]% ng)
‘was prepare I;F_xamlmew%staxﬁﬁg with one of thﬁ?»SszanIOK oo [T HPoetes, of ki, 1

trihydroxy 7" ‘;‘8"" en - 1 55 y pi c.aci d
as. 2'f-OJmn§‘8<ﬁ% “?,85 ‘Yéi*i""‘ffsfﬂm m% 17-cyclo-
err her

11, 15- bi s- et her.
hexyl 5013, 1% enyl}ii dehydro - I1, 15 - brs - in stry

pyridine (1. 825[53%% bromert é’ﬁs)\mhyﬁrozﬂmﬁ'n@”efertprbowlc:zﬂoh&ylanhqndr| de overni gh.t
at- roomte e 4 S rt|1|0 d. betvveen ethyl :
/°[5ﬂ\’l m 3r ?H il i,“ggf g Qi ' The .organic -

ether and.a _
: )-880 55

phasesswer e camismeoz' mhed'(&m hy‘dron;eu«t' op@drlbuﬁOtram 1r,-4ay
19 [58 - (2’ - bromo - 3’(S) - hydroxy - 5 - cyclopropylpent - frans - 17 - enyl)-. -
: 2 [58 = (2’ - bromo - 3'(S) - hydroxy - 5’ - lopentylpmt trans - 1" - enyl)-
- Z-"[58 (2" - bromo - 3(S) - hydroxy L4 (R) ‘meéthyl - 5 - cyclopentylpent- -
trans -1’ -enyl)- and = . '
60 2: [58 - (2~ bromo - 3'(S) hydroxy 4- (17 - a'damantyl) but trans V- 60
enyl) - 2a,4a - - dihydroxycyclopent - le - yl]acetaldehyde v - hemiacetal, - .
the 11,15-bis-DIOX éthers and 11,15-bis-THP ethers) of the corresponding’ prost-13- .
ynmc acxds were obtamed Wthh were ‘then deethenﬁed to gwe the foﬂowmg free ac1ds




evaporated to dryness. The resulting 9- o - acyl 9a,1la,15[err] -
trihydroxy - 18,19, 20- norprost - cis - 5 - en - 13 - ynoic acid - 11,15 -
bis - ether (for exanple 18,19, 20- trinor - 17 - cyclohexyl 9 - o -
propiOonyl 13,14 - didehydro - PGF[err]: 11,15 -"bi 8= "THP ether) was then
deetherified in acetone-0.2N oxal i ¢ “aci‘d;*“éxtracted with ethyl 5 acetate
and the reaetion product chromatographed on silicic acid gel (10 g:g of
acid) 5 eluted with cyclohexane-diethyl ether, yielding t he O - acyl

9a, 11a, 15°- trihydroxy-:18, 19, 20 norprost - ¢cis 5 - en- 13 - ynoic acid
[in the exampl¥, 185 ny of 18.19,20 - trildR880 17 - cyclohexyl -9 - o ¥
propi onyl - 13,14 - dﬁdﬂh;lﬁi(r&) mﬁsm{xyem};,lsf,m-rirm&& 17 cycloheptylprost - cis - 5-
Exanpl e 14. .  en-13-ynoic acid, [a]p=,+22° (E:OH); A sol ution of 0.36 g
of propyl 9a,1la, 15¢Sf=ieiE Sy ofiudesy - 1§19% '26“‘°"t}7i hé‘r -adapaptyl) - prost- |
cycl ohexyl pros§ - C|59¢fn515( nmh ,%xy_ym%eu}nl,,l% [&bstm )et,.ga‘; in 18
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1 =111§°
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trinor - 17 - cycl gh [u m“"IB doprapyiprpst s~ i s -
THP ether. 2015 tlb“l‘ﬁzoC-rd-!ﬁiﬁ wogagﬁm%meC%O?eeJ_ﬁ m)
was deacet al at ed bWHmatmé.nta]n— 92 O(EtGHD]purS at 3 W th an aqueass
0. 2N sol ution of oxal Poell 'lm%@r- trifee - 1 2neycleslentpl- 116(1@') ~auegybne i n
vacuo, the aqueous P ﬁé 7Y\§ bpo ethy! 1ELHRT b D §,corrb| ned
ethereal extrzets wera-WRsHo ﬂaua neutr’a dried an evapor D

dryness. The resi due (0.34.g) was chro Madegepiaphed on 'sil | ca gel eluted 29
wi th et hyl ene chl: orluesolaﬂml off Dh9mtdﬁy2 er[ﬁ;e chb’orcthnl;ﬁre}' g($HP: 20v/ v

affording 25°0. 21

tylpegt| E)- enylyj- Ydme@dMQOla- trinor
- 17 - cyclohgyl p so'f s ?Ehde b‘s '% i ézm\g@
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trihydroxy - 18, 1903 foﬁhonwt peramre@dé @ mwc 16(S R) |
2 hoRids r in 12
é‘% i%@ﬂﬁﬂﬁééﬁ&@ e € 39
: wrtli&ethyl eth&EpﬁthﬂeGo aieloBept there
: e cychmeltxbe A6@Sne. mw— was hed .

met hyl prost - ,gis a.é
m of -agetone vvas w43
added dropwi se. Itcomgectllactubﬁv@do wmm
for 20 ninutes, th@rgzﬂi’ﬁl‘l” (8y- ‘H‘°§0
repeatedl y with 35 e 15 ¢ SR 11 'ﬁ; i I %fi' o
sodi um sul fate and9seu@parmue,dotﬁmdxr-yr7 tﬁEQSQS))LI:&%I}E‘BIH o-,9 - 8/X0
- 11a,-15(S) - di hyR#Bxylels 381169, @DOH),twemdmmed.l?- cycl ohexyl - 16(SR) .
met hyl prost- cis - 5 - en - 13 - ynoic acid 191 15-- bis - DIOX ether. A "~ .~
solution of 0.15 g ofa tsblinfon CRNPRUR s i ogml;l;tg, g{yg‘;,ﬁr

treated with 48 Mheqﬂpe&-zm_xahﬁylamzd, Oih VdrdXGdyEiSpent!- v h%% THF was
renoved by vacuum mm P\ (06 Fr: rthofioyyetecdnd 28 mjmﬂbqnzedé)ﬁv@rhe}t)adaiﬂd theo

aqueous phase ext ’r‘g&dggf' s %&A r40'C. T
extracts were was Ltahlaﬁﬁkgﬁﬂe], %?r mmgﬁf‘b? 1% (in’ﬁ“b" gv 1 The
resi due was cHlbo hievddmpcsatédtcﬂxynml eluted wth [ err]ethyl
acetate 80:20 v/v,, % 9'mm°0>3ds) h}fdepxxlS(' cloh@hy% 0'%
18,19,20 - trinor-u b] %‘Eﬁ‘ r‘% - en -
13- ynoic acid | % Wwaseﬁnom T aq,am“si et ;8 s% FEtin S

met hyl - 13, 140- GmperaturBGEzrps umdr'th waddi and! SxtlabttdOidy diethyloeiizt @ 16. To

a sol ution of 0: 1q§ meggf'l - bydtegty 8o hexylP@“lQI'EG'nyl)t-ﬁuﬂor 50
17- cyckopent yl pr Qi s Fadas e goﬁ;gﬁmr e, THP
et her . (Exanpl e 50 reflux) 8 give G247ig afzaqepor(s'(spogi Hﬁ(ad with
stirrinng, 0.350 onyl)o?red - dirgdroxy5@ entlaAfyl]memIHEhyda uheaﬁacail 10 it was

diluted with 30 m hﬂé‘f\ﬁd‘ §0 lﬂhY!;@t uraﬁéd .
anmoni um sul fat e . ﬂ 11

0 30 %vol

dryness. A sol Utl(bﬁtyl)-(pﬁosﬁﬁ&ﬁmﬁ%ﬁtﬂldej ng 9 - oxo - 11a | r xy -

18, 19,20 - tri%Bor- 5The reacnj?% )fgfgh %gt&,ht}ltgdllutgc?kmﬂmm '1::[th8 noi c
) ) yl ether which was back-wa 0

acid 11,15 bi s Naow p ases were acidified with 2N sulfunc acndvt::pH48

and extracted with ethyl acenatepentane 1:1 by vol.



acetone (8 m) was deetherified by reaction at 38 with 0.2N oxalic acid (9
m ). The acetone was renoved in a rotating vacuum evaporator and the
agueous phase was ex- tracted with diethyl ether. The conbined ethereal

“extracts were washed until neutral, dried on MgSO err] and evaporated to

dryness. 60 The residue (0.13 g) was chromat ographed on 1.5 g of .
aci-d-washed silica gel, =~ 60 eluted with nethylene chl ori deet hyl acetate
80:20 v/v to give 56 ng of 18,19, 20-tri nor- '
A7- cyclop&ntyl 13, 11- di dehydr o- PGE{errl -41 (Et OH). - 20 .
1, 483, 886 83,8 -2 Exanple 17 0.25' gof

= met hyl pr ost {:9?7@ irior Ighexyly rigild ashdewer—lPGEg., likls'= ~+ 23 f her was |

oxi di zed in. Tone vv| s teagent to give the. correspondl ng’

- 9--0xo0-deri vatlve 5 Th| S was: jeh@rified.w th acetone-0.2N oxalic.

_acid at5380C ar\QaI53318t°ér2 -cﬂﬁﬁor@(t-@goxaph S): 5hmxy34 5’I-debf@;€:‘yljﬂmgq}m_0 1% g of

. 18,19,20 - té}@r@)’ e Syppelepent - 1o 6 etaldqme henjifFeral @ - 13,14

di dehydro i and 3 'uti’s Af . %g vacu "gedl%r 1 St artl ng from
\loro- -

-effza' _ d%‘;)wgﬁh ‘ether of a
iMlB(Rényl) -t&ﬁhydmmkg&wyaqiem- 1@1) §1]"= acetalde€N -1013- - 10
) - gi-d’

_ ne of: the esters described in
Exanpl es 1- t:am&tea-' a2 . f@g’@o_g' 0P é;ﬁﬁ %gg‘g by the
pr ocedur.es d@ﬂcﬁb]i’otanl-mo etadi‘pheebtﬁ&dt 1/, atfor Lma respondl ng

(free B ester Q)-’;@blpmﬂf?ﬂmgsfw-/eNaHinﬁmyaﬂlonmaﬁhmelﬂsolS bjss- DI OX
ether or 11 :ﬁﬁﬁ? ogethiad eypdved. 19 the cooledasplner i f i ed as

descri bed |rw¢hvEswaapaeQMﬁ helnnicﬁufc T "'-'-;;ﬁxm pnedin this
18, 19, 20 - tfer Rcwurs atlsbom erhmia&heylhemdk?; il EcPana Tl‘éﬁ] (Et G—l)

“ 9a, tla, 15( R) {dtary @x&ﬂmm d9acRDsilicatgel Goliinn; 027 MB&BE&&YJF 16(9)
NS
I

o one of the 1&hyl acetatd)i036-g B&z@ébma&
-9a, 11al85( S)vEppen ‘Q@t
ynoi ¢ aci d, '

N

©18,19,% - t“f“f“fﬁ'ierr?ﬁ@Vm ik ;;:lethqrs 1424-3 ‘%;S', ydro - 15 - epo - . -
- PGE[err] -4@{',,%5,5 until an H?é)@t-renlO?edrbycycl ohexyl -
- 16(SR) - netywy) - 5?:1 %‘! M 3,3'2,(, Wmhﬁﬁg“_cé’g%o - trinor - 17 -
- cycl oh,gxyl 1v] C- et hyI d ehydro - . P PP g, 19, 20 - -

- .JZN-ogaic-iﬁdiun&direlbh,_-' Wikding- PGE, [err]
93, feaﬁt?dl, 45; di dehydrto -

y o sitici adi 0211 of 1EHHGRLY! - 16(R)

" methyl - 131Wmulénmdshydmam=m [alaeaew (niioﬂerr ;19,20 - trinor -

17 - _(é‘ - norhbornyl) . -:13,14 - %I depy ro -.PGEferr],; 18 19 20 - tri Nok -

~.trinor™- 170—24

18,19, 20 - . brola &fuivalent of th O el 4-2:006
© 15 - epi- [ BRAO,: % give, afterechromlﬁ' é“ %:‘ l;ﬂ;%

17 - ( tetrnmgdm; £]18, 193@0 -
;tI‘II’IOI‘ - 171- yElohexyl-13) Wﬂs 2;:“ dedt ﬂﬁ%ﬁﬁﬁoaiﬁsﬁ i; 30 '

. .18, 19, 20 - W_K!?Whld(mw Whpbzos[u&p&foﬂ]lm&irwlthﬂoi&ulaﬂsm di dehydro -
- PCE[ ergs] ; P ol f&pg 17 o)L S: ohept yl 13, 14 - didehydro -
el er?] %&aee@m,méid A T whmz‘fﬁihw “““@'c'obsxyll -
- 13,14 - di deehyad 8 tt;dfbyleld 0.51 g 8f, 92 0. trinofcydldR&y1-13,1 ¢l opr opy1 -
© 13,14 - di dEFial 17""_ propghester, [a]p = —61§CHEY, R y-thd‘daiﬂﬂf:roce—l? -
_'cycl OR@Nt Y |.the aphropriate a1k m . th & r‘? - ..Pksl-t@,:mcuonm nor. - 17 -
cycl opentyl -.16{ %3 - 'B- ' %&Fé’i‘?j’“’d 18, 19920 - .
trinor - 17 - cycl opentyl 16(% hyl 13,714 --'di dehydro - PGE[err];
17,18, 19, 20" tAebptt_momof_anéﬁrofa: 10 ﬁxmﬁ 1]9%_ b ek sPGE; [err]
17, 18,19, 20"10169@1 5 s-ethemmmeéyztm thdd) 6f nmg *%31& CPGE[ err];
40 : 3 lohexyl-13,14;djde yrk:chGEz- aualrfrﬂpm ether] 3, 14 -

di deh 3ro B ' k, (-2 aqueq iqarid) 4’ 4y deh dro
- PGE)[/err] é@sawlr@eum&amwﬁhma%&éﬁagggn -of Mw'ﬁagjtg caqug ) I al 5(%) -

~di hydr oxy . qomh ..._-_-PYSP%WCH_!C?& | uptilene Idﬂeltand evdporatedro- €n - 13 - -
ynoat 8_-,011 ﬁg"yi‘;’ A p ; ll% adip . gr:ta’ln c-mh;;idro:y- 8, 19120-n:lrprost-as-5—en- . 5

: - urifica . 50 .
: . L encclﬂondeeﬂzylacetane8020 (‘byvol)asell:’uentp . ononsucag usmgmcthyl T

o In this way, for example, 18 19,20—tnnor-l7- ohi l-l3 14-d deh - :
. _pl,'opyl esner( [a]., =¥ 19° (CHCl,), 95 mg) was pr:ypdaredexy 1 ydm PGF”“.

-, 85 T Exam le 13 T U I
S _ A solunon of & 9a,lla,15£ mhydroxy 18,19 20 norprost- ‘en --13= 55 -
: .yno:c acid 11,15-bis-ether (as, for example, 0.28 g of 18,19,20 - trinor cyclo- L
hexyl - 13,14 - didehydro - PGFz 1115 - bis - THP ether) in dry pyndme (1.8
: ml) was treated with 145 mg of propionic ‘anhydride overnight at room temperature
0 The reaction. mixture was partitionéd between ethyl ethér-and a 30%, W/v aqueous.
soluuon of citric acid. The organic phases were combined; washed until neutral ‘and 60 -




45 40 m of acetone and 50m of 0.2N aqueous oxalic acid was refl uxed
for 6 hours. The 45 acetone was renpved under vacuum and the aqueous phase
extracted with diethyl ether. The conbined ethereal extracts were washed

until neutral, dried and the ether evapor- ated in vacuo to afford, after

t hi n-1 ayer chromat ography (cycl ohexane-diethyl ether), 0.12 g of 15(S) -
hydroxy - 9-- ‘'oxo - 18,19,20 -.trinor - 17 - cycl ohexyl prosta - cis- 50 -
5,10 - dien - 13 - ynoic acid nethyl ester (18,19,20 trinor - 17 -

cycl ohexyl - 13,14- 50-di dehydro- [err] Exanple 20..... A solution of
11a, 158 -.\drhy®lroxy - 9 - oxo - 18, 19; 298}8m)r|nor -al? - cyclo- pentyl 19 :

16(S) net hyI prost - evaborated & MrimessS P—et er 55
(0.4g) in 40 of &e&%n%m”é"&r%"iﬁ%v‘ﬁ%ﬁ ﬂ(fs lgajlg"’lfg ﬁga i %&d for
6 hours 55 under frind U7 - @hlehmleﬁ eme pmnylelwmeohrdeﬂymf cegraNd f; isagqueous

phas extractedgre- ;5-5- )}f: méFmF-OZNrmal@cmﬂd;mabt t ieh eyl
extracts were washeg,f J,%h aﬁ '°n b?PF%ﬁ‘ lro(ﬂ‘ﬂef dlirl e,
a erench 0

yielding, after preruogyi-\trmp %ouafa&gr[ i"e on

silica gel plates (51939 berm:erlé erdln}néxyhes abe-m@aRinyic B4 4:6
viviv as el ueny),- 18{sy +1°h9gi‘ -~ 9 - oxo -18,19,20- tri nor. 4_17- '.

60 cycl opentyl™- 16(5)a sl bfywwrmpyx'gi“%a,ls&lg G i 23 e 191 © 1
aci d. 21 - cyclohexylprost - ¢is - 5 - en - 13. - ynoate 11,15 bnéfg%"‘ § in 1

21 Exanple 21. Usin etorkcevapcceledauhﬁwadeﬂaerru&aedwitmo rig ﬁfie?bverthe 9
- 0X0 - prost crs tee Fwa%railpwtdﬁgﬂ@up dor-slotoetsreraﬁd(zéwth
free acids an este @;ﬁ ;%‘ éﬁﬂé’é Klqselﬁll)@morgamc 15

t enper at ures .(65- 7 pbtaied RCEYR e-y ld gqge@%&,}i& li’e“g‘)’é ‘E’Hdtaﬁdgl ve .
the esters and the Isslééoamnds-vf dytl Gh yiprdsOWNJS ca;n:pg ilgﬁ, % tr| nor
- 17 - cycloh%y -etheny 14 - - PGAerr 18 19, 20- trinor - 17 - -
cycl ohexyl 14 fb,gﬂ(;ﬁes ? c‘%

18, 19,20 - tr| nor -dlelbb'l cth clleo@eﬂn

PGA[err]; a5 o d beyrhatograbbadRy silicaypd btyed - -
13,14 - d| dehydro :Egé%‘ o sg.‘% g%‘ 'ﬁ; lace &%gﬁordmgm(g .
met hyl = " 13,14 - dratkehy-éhols- m@apmpy ,°’1,t gﬁ 51 fgﬁ;; |
cycl ohexyl - 16(R) didehpdrorBGE, propd, cﬁﬁ, Ea]:dhdewqcucn)]w- :

PGAlerr]; 18,19,20 - trinor - 17 - (2 norborryl) - 13,14 - di dehydro -

PGA2; 18, 19, 2@p- -tri ngy 5101,3 % 6% g tggt1 4 - hydro -
PGA[err] 18, 19, 20 Cyd(ﬂléﬂghl(l)m(Sijjme 10 Prost = c:z mc 1;]%31 15-(1} .
PGA[ err]: 18,19, 20¢ rriﬂn’@rmtofla?etone(wascooremmyastqam 6ft Johes’ rea -

di dehydrc - PGA2; pwise. It was arm ypy 1 o} o -187’Cand xyz .
13,14 - di dehy;dro —30‘?%m v zng be“’??‘;::xﬁ Do md bu5§/|)
- cycl ohexyl] - 13nés§ yieldingjelsyglrdﬁ 9 PG:‘AZ 11 ydrody' J 134 ,2%’_ HOF - 17- :

cycl opropyl - 13, 14ycloh 4.8-51-9e,n203 yrtotclamrn-lsl%:s cmoggopentyl

713,14 - di dehydrﬁ,‘f‘tﬁl ‘”58°fﬂ““° @l of texpahpirofurart gere treated .-

‘:ﬁnggfor7 ovedb u

cycl opentyl - 4d.6( SYwaterbirth 40° &ﬁﬁ n% acetraItB 94(?0

- trinor - 17 - cydlht)p@mw or dunt -d Qﬁﬁlﬁg

17, 18,19, 20 - tetrgﬂ-@f i psidue aphedmssxlldtacxd(teldmkuﬁdﬁtbcmﬁlﬁérﬂl
16(

egce (l)ytreattlmnnor 20
17 - cycl ohexyl - 16( 9er ofthe 31”0 %Bmhedqu%ﬂiﬂﬂ%m

w——u

17,18,19,20 - ‘tetr g0ttt 21e g0 = LipdS6S) - dingrirors b V119620 - trm@s\[

17, 18, 19, 20 -4% et r ainor . 17 Loyetonis s"‘l’ mﬁgd, W°‘8|,§g,%19§ﬁf? '-
PGA[err] 30 | -—48°(BOHD].- di nor 18 cycl 6hexy d'ehydro -

PGA, . Pr epar ation nrer f ampe A6. To g sol ut ion of 13.1 g of
di met hy!l [ ( 2- oxo- 4-5,,1151;95 ﬁ gpﬁt§ % Brihs Bt 62 1 ﬁhyzfgav_. % fzot%gdr ofuran
wer e added 275(28 g8k Qmpgfra’c@&nbdﬁﬁla th)‘df29twra§ RHAE WHE st 3 ml of Jones' re- 50
;%ean:. After li xcllamu;els at -—le(‘)i° it was diluted w1th 30 ml of benzene The organic ~
R : se was washed with saturati '
.. = exaporated it ammomum sulfate until neutral, dried over MgSO,
: _ solution - of- the tesulnng 9 0%0 - 11a,15(S ditiydrox 18,19,20 - trinor-.
- 35 - 17 - cyclopentylprost - cis - S -.en - 13 .= ynoic acrzi 11,{5 g’ls 'I‘I-I,Pg ether oxrn - 55
.. acetone (8 ml) was deethenﬁed by reaction at:38° with 0.2N oxali¢ acid (9ml). The - = .
- acetone ‘was removed in a rotating vactium evaporator and the aqueous phase was ex--
tracted ‘with diethyl ether. The combined ethereal extracts were washed until neutral,
60 dried 'letl:e MgS‘(i) ang (i’;aporatedtodryness o '
60 . - residue g) was chromatographed on 1.5 g'of acid-washed sili . '
~-eluted with methylene chiorideethyl acetate 80:20 v/v to give 56 mg of 18 19,;)-‘:'15;1- A
17-cyclopentyl-13, ll-dxdehydro-PGE,, [a]n = —41° (EtOH)




35 (PHT). The reaction mxture was |eft overnight with stirring. The
preci pitate which separated out was filtered off, the THF was evaporat ed
under vacuum (bath tenpera- ture below 30[err]) and the residue taken up in

di et hyl ether, which was washed until neutral. After drying and evaporation
of the diethyl ether, the residue was chronat ographed 40 40 on silica
gel, eluted with cycl ohexane-di ethyl ether to obtain 9,32 g of dlnethyl[(l-
br ono- 2- 0x0- 4- cycl ohexyl)-butyl] phosphonate. Bromne: found 23. 18

- cal cul aed 23.42. Exanple 23. A sohq@;gm of 18.34 g -of -
~di met hyT [(Z 0X0- 4- cycr onexyt)y=putytphosphomate—v

dropvm se to a rred S e 479 of .sodi um hydri.de (80% dlsperS|on
in mneral oid(?;tjls %@K@f EIgs A0 - GHORBYIS e €.
- Stirring WaSoximaiin’l neU

- yﬁédg%fg%ﬁ,@gm N o®sed. Then

nksh eagi :
1 9.65°g ®f NMWW@er@M&ZﬁMdmnmm&w&rmw B d for 1 hour.

. Th t Hmsr Ht hefyl 586(8 )+ mythyl l-u- .
e e O e o T T1a S0l

Wi th water untrl neutral After chxymggland evapor ating the solvent, the '

o

. residu frony . ailé of jthe 4L,1% i big Xi Jadd 2135 o'bi
- di net h§?[(| ﬁg‘ &g%ﬂﬂc che kgga v Hh fgatSesenb I 126-126[ err]
- (1.2 mm Hg)

di met hyl [ (2 ampbsm- manﬂy‘lie_ Bgtdrified pg ".c,; g,f.of acetic acid
)k F‘% ; [QX ethat br blnu-blsrﬂ'lme&m wh:cmgcre Zhedl rdes. of a sol u-
“tion of Her FREEAIE

was cogl ed r
Efﬁé 0l uthdon of 6.5
g of bro-. m(E@ngr of e |‘(’:h C?Tﬁﬁ%“‘a ?‘%?%“ﬁ&‘farsfﬁt color -

. persisted. Thelmmounﬁnowasnéyﬂﬁhedﬂm,addmehﬂaﬁ 190lepi - PGEYALFS —and extract ed

. with dighl Or'tﬂ??é @ﬁz{) xtr:’;}]([:lté 0 51{4. 3;washed vatc.}rlr:qsat gzroated -
~ammonium sul fa I n A 3 60%ated to
dryness. The " SE1006 ki - rwr °§bxs§'%§i S}gqﬁﬁﬂi'ﬁ%ca gel col um,

. 18,19.20 - tinor - 17 - eyclohexyl - 16(8) methyll 383,148 QidgHiyiito NS Zephs g Of
~di met hyd [ 1- BF’B oxo‘*lﬁ g&' %&gtyl phosphonat e.. Bromi ne:_found
24.32, cal Chyi n‘?ﬂ&‘g’eﬂ% U S ﬁ@%’@"n&of 8% NaH in
4 of benzenfs,me ﬁ-lilﬁl:ed7d (BPWérBonyl 2 1904 Lkl p@87 1y of dimethl - ¢
[ (1chl or o- 2- bolga}é:z‘lc 9 %i I('*ﬁetrahydrofuml)4 1&414oﬂ1d£h@draemm,nd stirdi
contingged untiig . figensdro - 184 g of
. 2-(4-acet oxy 5}%@% J;" 2 g_%, g‘:ﬁg pe 'Edi 1 RFHe aci -1 aot one
- in benzene waslsidged truﬁrt-av S[t(vr-rmg 1) <1 MQtBB,14| td,m,a‘_l | tered andt he
filtrate wa Eﬂl‘é‘fzbh a 5% : v) sol ution. of . [err] -and water until neutral,
dried ghd 10 > ,Z\t' 2 X CEYUT v r8. Wdue was ‘chromat ogr aphed
on silica gel, 17_ dedrf L1 §(S |dﬁ ﬁ:ﬁ‘?‘ ;p&t}ﬂ di: r?@ 240 ny
of 2-[4a-acet ’ ené(R) - ﬂethﬁnss,wy - PGE,;
- 2ahydr oxycycy igtFYebwldl 14)- d‘gi@hyd@ (PﬁEnax 242 [err] =9, 900) .-
Exanpl g9 26. 157181 *F'Q% ;&I‘ 1 658‘3' Ebsodr um et’hoxi de
in 10 ni. of 113,zd1?n’§%; $§yqdohuy1 13014 3] &“’%2188 of di Mthyl[(
| = br onp- 2- 0x0- 4- cycl ohexyl )butyl phos- phonate and stirring was conti nued
until all theg f‘ entofhg *ss %&Ple % u-_tion of 2 - [4a -acetoxy
1

- 5lerr] - i 1" 5 Yirexea b2 d y-lactond
- (185 m#H i amma\aﬂsadde oz ueousoxalr}cd':cald ﬁxeétd%gblﬂg'ﬁ” 3Qs mi nut es,
it is dilut wmhmm@d/&#wagmmddnamﬁo gkase]mractedw:tR&emﬂteaér The organi g

phase was evate residue. af tler

' p“r'f'cat'ﬁgﬂ-ﬁg}ﬁﬂ xﬁr-[ﬂ%gedw gﬁf e 282 g of® |
m

- [4a- adkt o%m-&hens}m ster (aﬁlszmotﬁn cycl - oizgwl pew - Ll
trans - enydidehydmy o
- : Example 20.. RERTEE

A solunon of 11a,lSS dxhydroxy 9 - oxo - 18 19,20 tnnor 17 cyclo- :
. pentyl 16(;S') - methylprost - cis - 5 -'en.~ 13 - ynoic' acid 11,15 - bis - THP - ether
55 . (0.4 'g) in 40 ml of acetone was treated- -with 40 ml of 0.25N oxalic acid for 6 hours 55 :
~ under reflux;. The acetone was removed in vacuo and the. aqueous -phase extracted ‘re- o HE
peatedly with diethyl ether. The combined ethercal extracts were washed with satur- ST
ated amnionium sulfate solution and-dried, yielding, after preparative. ‘thin-layer chrom- R L
: atography of the residue on silica gel plates. (usmg benzene-ethyl . acetate-acetic acid -
60 130:24:6 v/v/v as eluent), 15(8) - hydroxy - 9 - oxo - 18,19,20 - tnnor - 17- - -60
cyclopentyl - 16(S) methylprosta cis - 5,10 - dren 13 yno:c ac1d ERN

ﬁi" oy




25 hydr oxycycl opent.-1a - yl] acetic -acid y - lactone (A max
251[err]li,700). Exanple 27. A stirred suspension of 15 ng of NaH (80%
dispersion in mneral oil)in 1.5 nmM of DVBO was heated to 60[err] until no
nor e fiydrogemn evol ved. The sol ut1on of. sod| um-mret hyl sul phi nyl et hi de
obtained in this way was cooled to 10-127“s1d dil uted with 30 30 4
m of anhydrous benzene. To this was then 'added a solution of 165 ng of

di met hyl - [ (1-brono-2-oxo-4-cycl epentyl)-butyl]hosphonate in benzene and
stirring was con- tinued for 30 minutes. To this m xture was then' added a
benzene solutizn of 92 ng of 2'- (4a - ax;ﬂkssw 5[err]- forrryl - 2a,4a -21

di hydr oxycycloper > _
for 20 m nutesy/ The rggfgtghpp pngeg:n equvﬁ“; g‘&;}%fi’é%? mtfdaﬁﬁdrq hgf
dads b0 1

benzene, washed wi §Berb-%8¢ yoit)aciden s - E{L&Siﬂi%ﬁt(edithw

sol vent evaporat edwgtﬁeethenﬁﬁeélat cﬂuxctmeugxra hS-eTO°)5with mmzsumdqgsl 5

chl ori de-di et hyl’ §PF1 piy of 2 - =

[ 4a- acetoxy [err] (218 14 g"' -eleGA trans -

enyl) -"2a - hydr oxycmlmperﬁmor EV- ]m&ﬁle-t la(s,m;l- dthyl -413,14Q dldehydrd-actone

([err]: ‘max 252 [ erPFAD, 9 e 28 FoI I prgg lt heg)r ocedure of Exa%)l e
yin

22,16.5 g - oxd4-2- no}8

anhydrot|s were treat efg 819 r ﬂ r,’;;’a T ”jt.o gi ve
17.2 g of di methyl &% 1P 2@rm- 2- 0X0 -4-

Under mtrogeg% tcc)fa Qﬁl-omoof lBSMdPgemlf mﬂR}; plethglphididt-alidehydtood ene o
cool ed to-15[eTr] dr.op h r ar equi val ent " of
a solution of butyl 13!3%@ B 19 {! I) 1§“ Jl#}%’oag@p pGAAS

evol uti on ceases. Thelsmnumaorl 37 1 e131 didehydro SPGAL;i on Of 180 ny

of 2 (4 - ace oxy -tnnor-l er( IloctYDa- 13,14 lddmyd?%ent - 5g2
- yl) - acetl O acid y}§’1§§ S;I??B‘lells% E?cgé;’hw ‘?ﬂgg}g ( nt i nued

for another 20 m nptgs fle m Xture'Is aqueous
[err]the organic phasB,ls,QOSﬁpar-alee&domheldwnmdéh UPGA/); dri ed and the

sol vent renoved by e 1 §r1p97, qhmt)?ﬁ&»l ica 10

of 2 Terr](22 bromi%ﬁ?% R %dif.ﬁn - M}ﬂﬁ:‘&:ﬂ t"G“‘*i- »
trans- gnyl) - 2a,4a- 17&3 98" bRk C | 131&F ‘l’one
([err] max 251 [err]dq&iﬂmmmel?% ?o ) ééﬂe dl-%éhc;«gldeé |nert gas
72 my of NaH(gp% dis 4 e rIa tg) d sPGAsI ng .to3g
60[err] ,unti’l no m)rg}cgg ng’m 3’14 ehydro-PGA. g9 g0 - The

solution was cooled to 10 12 and dlﬂ,wgonvufm&,ggm@s of benzene. Over ‘a 15
m nut es perlod ‘a solution of 0.75 g of dlrrethyl [ 2(- brom)20xo4 '
cycl ohexyl)j = 23 Example 22.

25 phosphonate vasan BRI st G riommiiiineen e o
solution of 03% g (HHD). Thé Rehdtiok t Wi mg,hfch -
phenyl benzoy!| oxy cywsbasgsdriut was| filtered bef;)tzec EHF evasaeyamiraged Iuadet-mmm

benzene was added. “‘ﬁgx@?” 300) apdnthe aesidug takeppup ‘Ehdleﬂwmt’@?d» W@Waswaw witil benzene

and 30 Ml of a S%vagggg@gg;ndgp; Kiads u e ) aye
was separ at ed4df f | onveiiich@el, elwéd m{ll’qubol(imfg-lgd%xﬁ; B emf\éﬁﬂﬁne fqor - Em

ated off. After ctﬁ%@ﬁa?ﬂq tyfl pkosgthprats. on Si I ica gel (el uent
[err]-ether 90:10) ‘H"'zlﬁ’tﬁa*ﬁﬂ“?“r@r‘f?et hyl ether, 0.82 g were |
obt ai ned of 2 - [5err - - bromo- - 3'pmplX@3- 5 - cycl ohexyl pent - 1' -

trans - enyl ) 2a - -... ooy 18@ g opmmgtpﬁfmgbk&;eaﬁh -ButylPph6dphiaat twas | a45
yl acetic aci 65 y .. ;.,,’ 5 s Q%‘E of 2l g Ef(gpﬁgn@y@ﬁie (80% dispersion in

1o To'a cuspensi oBa S0 AL o S T e o ke 1 1 30
m of benzene, a Mrb ‘!.,.‘ i .ﬁ&,g thcmlxmmn-edfor 1hour. - .
di met hyl [ ( 2- oyp-4-¢ ° ahﬁonofsazp(wptv) DaH{PO) 720008 vvasSO
added dropwi s and“° /erWTV }’léLﬁW/")As wsh emewmsl f or med
to which was. adde mﬁf oh __CCI n- -
126° (1 mm | |
o Bxam le 24, o
55 A solunon of 10 g of dlmethyl[(z-oxo-4-cyclopentyl)butyl] phosphonate in 10 ml 55

of acetic acid was cooled in an ice and water bath and, with stirring, 2 drops of a solu-
-tion of HBr in acetic acid were added and.then, dropmse, a solution of 6.5 g of bro-
mine in 3 ml of acetic acid, was added until a faint color persisted. The mixture was
then diluted with 2 vol. of water and extracted with dichloromethane, and tlie ‘extract
60 was washed with saturated ammonium sulfate solution until neutral, dried and evapor- 60 .
ated to. dryness The residue was purified by chromatography on a slhca gel column, . ‘



15 I mde. After 15 mnutes of stirring, a solution of 1.05 g of (5[errt]
- fornyl - 2a - hydroxy- 15 4a - p - phenyl benzoyl oxy) - cyclopent - |la
- yl)acetic acidy - lactone in 20 ml of benzene was added. The m xture was

. 1,4835880 58 - formyl - 2 - hydroxycyclopent - 1

stirred for 20 m nutes and then diTuted wth 20 m of 6% (W V) agueous
[err] The organjc .phase was separated, washed untll neutral, dried and 2Q
t he sol vent renoved by evaporati on. _ : j
. 20 After purification on a silica gel colurm 117gof 2 - [5,[err] - (2
- brormzz 3 - oxo- 5 - cyclohexylpent - 1' - trans - enyl) - 2a- .hydroxy -

4a - p— mnul oxycyclo- pdsMd3:880 5 - yI] acetic acid y - Iggone m
© p. 154-'156] eBVing7 AgeetalingityH{( Hadmo-Aofio)-byclbmiy s DIOTTTG: i N 20
. m of 1,2-di ePlulsted 2438 80 ni- of 2§_ 9 u@ %%ﬁfghﬁrwm&jdropped

into a 0. 14M.Znf8klshplalel &% (l’f%‘ff
trans-eqnone haﬂﬁmaefm&:g:a %O :
chl ori de sol Sy

- to-adj ust thglgzl@%ﬁjﬁé ‘§‘° ;

- and evapor at GskhddOwil ¥ 13 O%W/v. -u _

- of siliga getvapmagl wedrsseirid e ' i s ) d

- 80:20 v/v aﬁHsfglh ﬁhmﬂawm m;:ldmgez«meﬁg 22| f-adetoRd: 5y @z -o,'-=-_3,_ rr]
brono -. 3' gm-esﬂ) h@y@memm@fwmm 1;:.4%5&@&1@ 28Ryl ) 2a -

hydroxy - 4a-. - berizoyl ox li%ent la - yl]acetlc aci d y -°

| act onss m p. 122b iﬁlﬁfédaﬁldnoﬁ of 8B nfg @so ' -

C177-179] err] ‘3 ere added 340 mg of g%memyl[(ﬁfrzﬁgfgfg:}gﬁé gcl%liéei DSt

~ 35 Wen di nef, s""‘ yedsyntil afl et podgent had dissolyed| Thed a)doju- -

“butyl] phosphpﬁ@& mﬁiﬁé ﬁﬁgt r’f'u@xwyﬂozenggmﬂma@ used in

Exanpl2e 30 and Afhesdwgagaoamnm,nglsmmemawﬁw?b&f PR NGHPE 0 (4960 M),

- reaction vmt‘ﬁ e al dehyde gave.rise to:2 - [ S omo - 3

oxo - 4'(9) 4 g""m oy A e‘me"ﬂpoﬂ.a‘ted-todmﬁs’rheli-&due enyl) - 2a -
- hydroxy - Aacetoxp - -Spp?tanyifa.ﬁﬁz T S UGy O iR v ];zave: $mgofeltiec acid y- 40
" lactor@é m p. hydusyeytioprey 14 Cyijdstarapidoy :Bﬁm" cf(f\”é By fe.1 “ﬁﬁ%ﬁﬁﬁ‘re gytlined in
. Exanple 30, with d|rrethy|[(2- ‘0X0 =

angl Nbrorr'ocaprol ‘act am.as.

met hyl cycl ohfexy;l stirrbHfuded s ];gisgizggm mié’gs@ g)

_g,{After 30 minutes the

unt|I neutral
on 100 g

.. hal o- 45 Wil Ghedted A6 GOF I,‘,ef?:d ml oxo - 4'(R)
- - methyl - yiomeshigd obtamednﬁthrswi;was c%olt:notl e solunm::;um 2a - hydr oxy

- 4a Fp - | _ “g@hﬂlenadﬂd&solpht]noflaitxﬁgbfc‘duﬂéﬁh y Iact.one

.mp. 139- 14 5h@a G0 Was, ey benmean% SIS pRgBascan-of 72 mg of

" 80% NaH in Ber(z!eneceways spdd Dhyldl W-%ﬁw&oqu %ﬂg‘m“ %?2 ?J rrg of

. i et I[ 4ad _ s 50 of

’ ~benze§é ; el ERsheg prithy ArﬁWMKk%PGJﬁd__ ,(ﬂhaﬁdﬁQCI nl’?n de were

: '_chI or o- phos 'cb "'?.(B edzl\aﬁa - aspp , 9 of 2
-8l Xy 2e - 'Mroxyerkloparthaay e&a&x @ ycye pent- 55
_ la - %)aceﬁm@e 1“5‘73; m"1‘a'c’t%t?ﬁ@ in .20 m of benzene.. ¥ 0
© .55 Stirring was:conti nued.for 2 gt gs then 5% (W/ v) aqueous [err] was
- added and t he FoHowingj be. pheﬁme\maxﬁmamtlegl,g=' Jashiabidapeutral, dried with
[err] and tyH ghosphongte,im 2505 ml fffpohydebss tetrahipdyofitatl Gere feibiligin (1. 4-.9) Was
chr omgg ogr ],ll] ok e} t’f%“?éue%’eﬁ?wfa@m 3)1[(131::@106&-0:@-40 984y of 2 -
"[5[]err] - phasphonate il Glutne cookd 1o OK6E WAD G, ! ﬁé,ﬁ‘b-« f this pent - 1' -
trans - engﬁgﬂmmf & solifcnpl byl iciumi bepue; meé’E}"%i 5
la - yl] a ﬁe%ﬁhg'e}/s le%Ct%—%" andasolunonoflSOm '::.

'.e gﬂm e_ &] ar banl on of “t'he

ition 60 cycl opent -

‘characteri zedld__SﬂiMig spmrea;for eEZGYRE aceum; : 228!
doubl. et ce /&K- --)a?ﬂuee!lsml’owﬂterormnc(puqsé isnepafinl Sk airika

_' [err] e ARLIOS] %’% |fferent fromthose for the epi mer
. Cis- CBB orOnozemm ‘pelit ia gox rlr n9¢ 3r-e0ub - (é’"doubﬁSet at -

- 6.008, vmtm-lastommaxm;mw mmm)wereo yeyclopeit* la - yllacetic acid - |

CBeamplé 20, v C i
' Under i inert gas, 72 ing of NaH. (809, dlspers:. on i
A in' min
were heated with stirring to 60° ‘umtil no mote hydrogen evolv:dtal >

60 . ‘The solution was cooled to 10-=12° ‘and diluted ‘with 20 mi- of benzene >

15 mmutes pcnod a soluuon of 0 75 g of dlmethyl[(z-bromo-z-oxo-4-cy¢10_ x'yf)r]f .




5 [err] 10.2Hz with the [err] proton Exanple 34. In -the procedure
outlined in Exanple 33, when the phosphonate was repl aced by the anal ogue
di et hyl [ ( 2- oxo- nethyl 4- cyclopentyl) but yl ] phosphonate and the

N chl-orosueetarAge—y—FThtoroaretam de, the product obtained was 2- [err]
(2- 10 chloro - 3 - oxo - 4'(S) - nmethyl - 5 - cyclopentylpent - 1' -
trans - enyl) - 2a - di- 10 -hydroxy - 4a - p - phenyl benzoyl oxycycl opent -
la - yl] acetic acid y - lactone. Exanple 35 Starting with the foll ow ng
phosphonat es: dinethyl (2 - oxo - 4 - cyclohexyl butyl) - phosphonate 15

di met hyl ( 2- ngs- 3(S R) N nethyl - 4 - pﬁﬁhghexylbutyl) phosphonate; 23

15 di met hyMN2—Loxe uuc Te:
dimethyl (2 - qxo - 5‘“‘& A‘?Qjé,gmdﬁ" prioe Al xﬁ E A ﬁ;ﬂ%%ﬁgmw
di nethyl [2 - 0x i%a cetl‘c a@i@ry- fnnM |“]aﬁ) Imammm ;%2 -

oxo - 4 - (2" - tet%?hydmatlm )aenzenbalt 3 ml of ; nonof'lfﬁ;la
dinethyl[2 - o0X0 - & Orgapic ayeft"@ﬁ %“r‘bﬂ“ Sﬁ% e;
20 dinethyl [2 - oxoated%?h hrome g{’F s mg‘% _am;m:?
dimethyd[2 - oxo0 - - 0% &y:@pau- 4, iyt - ﬁ@t)y -hydbuxtr -_s plhnnsthnanate

di net hyl (2 -oxo - 4oylox¢<ydd>ptaﬂteptzyi'ltnq¢nylayld-y-pm'phm\alﬁ%-ﬁal%t hyl[1 - oxo - 4
- (4" - tert - butyyclohexyl) - butyl] . e olse%onate 257 . dinet hyMZ
- 0x0- 4-cycl optbpyl ut i), sus RASPRA04 of NaH. (80% dispersion in mineral oil) in 30 ml of25

di mret hyl (2 - oxo- 4benzé;,yca mtobey ) dimietHAQ2-plvoigtichiexyth-buesl Ipidsgignate igxo -

3(S) - nmethyl - 4 -1ewt pwissi70d ﬁéﬂrenhwifg‘e “SPCEBPB -
(R i - el S e e
3 - cyclohexylb-'!opy Iqs pent 1a.- y1) l?ctoneQﬁ(QO-ml §-
cycl opentyl propyl) b &Wﬂbﬂ d| Jret h%I[

oxo 3 - (1'- adamant yThe bt]ﬂedqu Qhﬁ@éhendll‘ggmgﬂ?f and .
cycl ohexyl pent oveé%g}h Eg;‘i r arrpl esy .
22, 23, 24 and ﬁﬁ@ﬁﬁ Qili oﬂﬂﬁ,nl (7]g'&|2| Q5- (an-daromo '3’ - oxo0-

| - br ono) - phosphonat &5- d@ﬂbkﬁxyﬂp’eﬁpar eliiansB yl) - hydroxy 4e - p - phenylbenzoyloxycyclo- '
Exanple 36. = .  pent-la- yl]ace ‘;‘“;ﬁ;— s% mkﬁ_‘ﬁ‘?‘? ang! 8&13&5 to.
34, a 4-ester, ” p%{eﬁﬁlé as2dco %‘ﬁ{cﬂfo 4 H,), efhereal liiyﬂmml? - P.- 25
Phenyl bgnzoy] o cycl op 30Y Gfahsldnord Oh n¥Wa eundpRitE teducédeACaeshtedi t h' a
bromo phosphonat e, . Qt]ﬁehﬁl’sodl:lﬁi Wrid@lugn wds@ddtalmdepqushM@QSFeaa%@ePB@d in

Exanpl e 35, or gener*hanadllheﬂlhaix nate reacti th 40
a conveni ent N-slaro |m3%":°’g d‘ﬁ’ &Iiuw poraioﬁ%%% ?ﬁkr‘éﬁ;

40 2 - [5[err] 2 (2'emy Re@@0:20 /v‘and)iiﬁnﬁﬂ Vv, Gd @nmp@mf 2-1[5ﬁ (Z’—rans -
enyl)- .2 - [5[err] b - 3(Shyr bydvozy -3’ - Gycloixvlpeﬂt-

- 5 benzogl gle - ¥ ac1d -lacggp 12 1£6C
oY "ors ! i%%gwemgyc,p‘%yzpe T

enyl); .2 - [erg]- - bromo,- 3' - OX EBxamghe - norbornyl ent_ S35 -
trans - enyl)- 3 [5 eWtkn (dﬁﬁethyl[ba’am -3'(35 mefbvéo4' Clohf—xY( b“Wl]Ph°sPh°“a“°
tetrahydrofuryl) -mg) was substityited,fo 1 ( acm '
bromo.- 3. oxo- & ‘Z“E(TS%F'}H?& Nehrortoa 20 AREHL methyl - 5'r%§b§>hex91§3 ).IImeES[err]

- (2 - bromo -403 -eny?X 0 2¢ - Bydroxzy ( 4 pblpymxlylb ybxﬁmenyl-]lu Ybeqqtuc acid' v~ tra#b
2 - [5[err] - (2'- lHowwymap. 144-3146°Gx0, - ?E g Jopenyl pent--2 - [5[err] - -

(2 - bromo - 3" - oxo le130 iof GifEHy1[ (@0 ¥do)-34(RY- -
[5[err] - (2' - bro%ylmexy@gxo %%osph (091 ¢ llifo)ﬂoﬁsi‘}b@%;a)m o -

- - enyl)- : ting reagent, 2 - [58 - (2’ - bromo - 3’ - oxo 4’(R) --methyl - 5 - cyclohexyl- 45
y) 3 ;g.::: 1g - trfm ‘enyl) - 2& - hydroxy - 4a - p - phenylbenzoyloxycyclopent la-yl]-
' acetIc ac1d -y lactone m.p. 139—141°C was obtamed - _ .

Example 33, ' :
DR To a suspenswn of 72 mg of 80% NaH in benzene was added dropwise a soluuon .
50 - of 680 mg of dxmethyl[(z 0%0 - 4 - cyclopentyl) - butyl]phosphonate in 10 ml 50 .
v L of benzene. After stirring for 90 minutes, 370 ing of N-chlorosuccxmmxde were added L

" and stirring continued for 30 minutes.
To the -carbanion of the chloro-phosphonate S0 obta.med was added a solution of

??%

-

0875 g of 2- (SB formyl - 2a - hydroxy - 4« - p - phenylbenzoyloxycyclopent— SR
55 1a - y1)acetic acid - lactone in 20 ml of benzene. 55
. . . 'Stirring was coritinued for 20 minutes, then:5% (W/v) aqueous NaH,PO was .
. added and the otganic phase was separated, washed until neutral, dried with- MgSO, -
and evaporated to dryness. The resulting crude product (1.4 g) was chromatographed
o on silica gel .(eluted with CH,Cl,), yxeldmg 0.98 g of 2- [58 - (2’ - chloro - 3’ - oxo-
60 5 - cyclopentyl pent - 1/ - trans - enyl) - 2« - dihydroxy - 4a - p - phenylbenzoyloxy— 60
cyclopent - 'yl]acetic acid vy - lactone. _ ) _



25 1, 483, 880

25 2- [5[err] - (2" - brono - 3 - oxo - 4(R) - nmethyl -5 -
cyclopentylpent - 1' - trans- enyl)-; 2 - [5[err] - (2" - bronmo - 3" oxo0 -
4'" - cyclohexylbut - 1" - trans - enyt )=, mrp. 184185 rr]C; 5

- (2" -.bromo - 3 - oxo - 4' - cyclopentylbut - 1- trans enyl)-; 2 -

[5[err]- (2 bromo -3'" - Oxo - 4' - (1 - adamantyl) but -1 -trans -
enyl)-; 2- [5[err] - (2' - bronmo -3" - oxo - 6' - cyclohexylhex - 1' -
trans-24enyl ) - 2a- hydroxy - 4a - ’ghenyl benyl oxyycl Qpent - Ia - yI] -
acetic acid -y - Tacromes—fp- 1;4%*83 err]1C- 10 .
conpounds Vﬁb& l@r"fazé%?ﬂzeﬂdxerMNRp&&ﬁ‘,Cd‘erﬁ thérig \Mﬂl th ne Dﬁ./ 10 -
finic protos JaaeRs, ol ot gwts’ @F@dg@nwndldﬁmgéfﬁpmwﬁt R_p coupling
const ant [@mn}mgwmzhmrthprt,@-a Dedndd et 2t SF ERimtrasehlbiong. I n the
geornet Pi.c Hmr@zc?@ﬂﬂlehwddépmmrrers the SHIHS08 Papithyg epbrG Rt howed i tsel f
as a doubl et ﬂaﬂggmeg at 6 18  @xanjple 34.t.h - a coupl i ng ‘const ant. JAB 10 2 Hz

15 o ‘the analo - ple 33 w@&ﬁmh hdate wa

15 To a st mherchhl(g;@hdm yl (2 3%% . X @mwupha:phoﬁuesﬂgyl et her (250
m), dre. d3a ml—&t(synnnﬁi.yl g;,dg;en Ipent 8“’19‘1("22 -I5gh26ro - 3' - oxo -

4'(S) - nme '4‘5'1’ Eleay xyLyelopent < la m,ce g ﬁﬁgﬁ '-dl'Za -“hydroxy -

4[err] - p - phenyl benzoyl\oxycy lo- pent - la - yI acefic acid y - | actone

di ssolved in Siﬁnnﬁmmfme]folgwfnggh-fét hane 30 20 mnutes after the:

| ast portion eﬂb'gagexvt SnwagclohekedBaty]) L ss reagent was destroyed 20 by

Bityl) L P
.careful addi SR edmpdayT - €9|cjﬂoh&9]but}i 2] Itate of
(gsaﬁ/s Zﬁt BSEJ"P“

Zn(OH) [err] \umsettiyl bi ¢+ exyiburyl) bp, urr’c aci d®and the:
~organic phasdmwdﬂgl[xe@ara gﬁfm __&&W;f%@xﬂ@tPMWm dried and the .
sol vejgt reno e?xovdte Atetrdlyéro; él]- t ographed on 450 g of
silica gel e %? t-éfmhydh yl)ieb&ylpt ysp%gé _ether tg give 1.24
g of- 2 - [5[¢ ym( . antyl p. bayhbnm';y-- 4°(S)- - nmethyl- 25

5" cycl opendipe fl(ﬂt oxo 14 - cyd&ﬂ’e'. )'- t@h-phmunmxy - 4a - p.-

' phenml_r,benzoy (4’ - terta: butyk .«_ °"f | |.act one -and 0. 61 g of
- the 3' (R epdnggtﬁ 1?2 (ﬁo-ﬁen dPelopropyibuyly- piesp &detbu% dpth]é &t%m. bor oh ygri de (80

M) vas addefimma & f}ﬁ%ﬁ"ﬁbﬂt@@w& 2. [5B- 30 (2' - chloro - 3
- 0X0-5' - 9 @ntoxd pa(r) ¥l = 41, %P onatelsrydroxy - 4a- p -
-phenybbenzo Foye cP@pgrrtCY ohéxalpmpxl)] dngmac ~Phosphomatéione (0.4 g) in 10
m of . met hanghe ,‘ % st @ pldsphonatele  cool-ed to -5 to -g0lerr] C.

After stl r 1 iding Wiohe ‘_ ggle @Pm ‘the ‘excéss reagentWas
destroye raodesm‘bedS %z s acetrc acr d and the
m xture eVa lemm-wﬁﬁbbnmm;sﬁpms%%? d‘ﬂ%) in

wat ege et hyl ene chloride and t e ani c Iayer vvashed until neutral - and
evapor ated B thb metkd escieg. i 3 a m1>l<]ture of . the two-38' (S) and

3' (R ep|f°'mﬂ’e'r?'€ btfdtmhe Hs,p Wplkn gz-dﬁﬂ-sr lica gel.
Elution Wb le ';Premplmhg@p,rmrus P l{am Bve 0.15 g of 2 -
[5[EBR-a(:<21vem %" @h@atetzdﬂtubyredaﬁdimentyl pent - 1' -
trans - eny2}[5.8-2@'

When, re oupli ned in- Exa lPﬁ'hS @none derivative
was ﬁeplagreg LL“”T"SE’ z 0%02 4 (S)bmrm 5’-3yclohumpan R trame= (2" -
tetrahydrof -rW)- (2’ {besdo 37 1 2a. - hydrdéxy - 4a - p
- phenylH ¥,cyclope3\r,1“t:x° 431!) mft%ylacetqc@%%'?ﬂ“ Y5 opesrr] -1 act one, . bot h
- of the epi rger ‘g S, JWepze - éb-t(afmdmmyiry_ N - T on froma sikica

" gel spo0l Lenyl)-wt (rret f/'f‘)en B o d@'dlmﬂmhﬁgylhemag’%";iﬁﬁ&& yi gglchjs 0.10.g of
[Slerr]. - (2 ﬁﬂbr(zfrm:romo'&*R}x shy - tetrahydr ryl) - pent
S R t’fi}; %8 ) - 2a- h;géoxgzr éh en"I)p'rﬁt'r‘y'l e fignsy | oxycyclopept

la - yl]acét] # oK aﬁdaﬁﬂmntyl) Pend1y°g epineric 3 (9~

al- cehol myﬂ-s!r rred -So] ut%3 5 olar- b‘%b[m]mnmﬁld% 50 30.nm of -
anhydrous Ret[%nm' \mot-raeat,ﬁd.w_' by 2 lp@ﬂﬂ Lerr] -at. roomtéﬁperature
for 4 hour {ﬁ Perbromai 3/al dxa ed” Dyycioghely, proasesiliry aqueous acetic
aci d. Thg lr;re an VH@T%nﬁ!%é’uﬁdemvaﬂmyahﬁmﬁ)meﬁ_ > _ue partitioned

bet #en ethyl[sﬁa.cgtagrgm@ % quepus sodi um:chl-ori de.. The -organic -
gﬂﬂéoumés)fycﬁp Mo 987

xo_ 2 ow 3"1 yI benzoyl oxycycl opd@t- 40 | a-
yl] acet | g a%r 51{ eK?’]—-Hrmt-oste oa@d4 S,k g ’cohol s. Exanple 39.

. 1 -¢ -5 R
layer Ve %eﬁrﬂr«’m%mm&a methyl 5 - Wdow;at;;pe§?YI)l' ir&;,;.



55 neutral, dried and the solvent evaporated off to give the free
di hydroxy-lactone: 55 2 - [5[err] - (2' - bromo - 3'(S) - hydroxy - 5 -

(2" - tetrahydrofuryl) - pent - 1'- trans -' enyl) - 2a 4a -

di hydroycyclopent - la - yl]acetic acid.¥: --Iactone (0.49 g). To a solution
of this conpound in 20 m of anhydrous benzene was added 0.35 g of

2, 3-di hydropyran and a solution in benzene of 2.5 ng of p- t ol uenesul foni c
acid. 60 - The mixture was maintainéd at roomtenperature for 3 hours,

t hen washed wi th 60 3@6mrv aqueous qu,::buntcarbonate and then\Mth
wat er unti K_m ; : e .

was chromat ographed ori-SESBr-w g@moaﬂfdom-m’@ﬁ-meﬂihl 5’ - cylgpentylpent - Y-

1, 483, 880 cyclwehex et hyl at ,yrd| n 80 Q. 675.g of
pure 2- [err](2'- Q@g_jgsi% @ f, yaroXy - 64\ thc?'%u} et%"h 5“8'3f u‘ri)? S
pent- 1' - trass - eny.)[58a, (é'a-brdlid‘l-}fﬂl’-aiby-OUCEﬁEﬁtﬁiylbut-]Ja tra;gfl-}:ny@)@fjtlc acrct,
[err] - |actone  3S; 4a2?ar BBs (z'ﬁ)'ﬂgﬁm 3ét-bu9r-4' Oblqﬂcs;;l;”mgc;?%)agtlon
of 13 g of 2- [err] r'o pmo 5 CY‘?’R?F’?I ’ K

cycl ohexyl pent - 459’_: 2.~ Bhepyjbsnz ;Pﬁ‘%/ b 2““‘: add,y - lactones, mp= - © .
phenyl beazoyl cmycyc -Alpﬁat mﬂoﬁdsw@t&}ha&@tﬁﬁk@bﬁﬁbnﬂNMmmﬁnmﬂﬂﬂﬁhle- : 10
[err]and 25 nl of: rfmidprowk app@md Gdi dayblét(renteveds arpund (694 dniwith a poupli .
[err] ‘ahd left-for IJQFPhI'F “hftg" eg‘f’&%"n“g%)oﬁl gf ogﬁ]of the
oxo group. After n %’&“8&7 ueous acetl’c acid

and sol vent evaporatlon under vacuurnthe resi due was transferred 10 toa -

silica gel colmm (250 g) vmth rreth Ienel“-!rel!rnﬂen3 e an Iu te 15
met hyl ene chl oride a%grg“a% SZHB e‘fl he

soun of IS 5 .
first product to becy -hy P pi;g, ylo

hydroxy -4'(,S 1a=y1 ccncChyxd ﬁ:)b)( ﬁﬁdﬁlved-mBO-m]tdif
hydroxy - 4a 20p - tpin nenz@;qmeytnﬁwa ddzd, the expess t]i"lgg F‘b"’-‘bm d28

- lactone and the sgc . : cohoI
he'3 &' Conal mse%wtt;tzaam P s o
aqueous . 20% W v solwu‘schnammtfa n#mr chﬁhda(yalrelumﬂwith methjlene . chlﬁhd;-dlelarttlon L
m xture was co¥l ed, etbﬂ:l BJ R-1[5ﬁnd2'l'eﬂ°f°f /(52 ‘E&S‘E?xé' gt(sao Yl‘ '
t enper atsure. The sagy uC"""ﬁ)r"é‘E pitat oatte o e?ﬁ??ﬂsz
filtration and the ate cgcentratedln vacuotoa vol urre _
whi ch was extracted w ~nethyl ene chl orrEhmelbla | acetate to give_ 0. 46 g of.

2 - [5,8- (203 br mﬁodnmg ydride(RQy q$)den P solut n0f2 [5s3' 30
cycl ohexyl-pent -1 b@'ﬁ" dg] g&'lll’f: %% d""xyd e
yl],acetic acid -y of maeerflor IcBolddt fo +m°en ftl Istining
benzene was react edfowBo hmﬁiteﬂa tlmrftetﬁpahmrézﬁhe excesschieggent Zvae destroyad] byl
anhydr ous p-t o¥ueneSi f%rbequaer e“‘f%ﬂdasdﬂ’ﬁ B Evape i g Lo Th residh
The organi c phase % R e ye'c‘g‘; 3@1{
wat er until neutral fa -'h-cmy@ﬁsg&@hacbntsogobfym%sglcmﬂmmgﬁhmlah of 2- -
[5[err] (2" - brorrbxsopmaylSﬂlerﬁyZirvdxgaveﬂﬂ(S f 2 - [¥8+ K&/ | chlorg 3 w%t pen

1 - trans - e‘fWI - c} Wﬁg@ﬁﬁ %mylb%@{ 50

| actone 3',4 - bIS = Iﬁ]@?‘c

Exarrple 41, o Examle39 30 Startlng vvlththe'

| ' -trans-2-hal o-3" gﬁ%ﬂne@% ggtﬁg

wor ki ng accordjng t Tarelis § 39 g

40, the reductJfg1 gﬁo@h&e&hﬁlﬁg hlu 7" au fzuinlaQﬂlceOf 2| nc
bor ohydri de .i n-di etgay&olumhhmhmﬂz unetdalosdndil éamam /v gields A1 bhEReK2’- gave

rise to the eplrrerl'-'conE’ ‘3 GF‘ 1'?&'5\‘1"6 QYDREZEhy dr oxy

al cohol s that %ﬁ‘ﬁ% ‘m hol Asu %uctﬁﬂw ‘;S&El&')? 500 .
1t g

epi neric deri vat I v Zi mig (afmcogathaneeﬁipcrature,
respondi ng. bi cycl i dod am@mmd&hgnélneuhdhwrbw d!ﬂ@rofvlé% wé’saqutohsemtrceqsdt &b Wit h
2, 3-di hydr o- -pyr an meezl:;t;;};llacetate .

organi was
(22, 42 6 hycr gy o R L A oo Aetess)
- (2" -'chloro - 3 - [ o4-(3‘303)-um )Ls (z'S-teuahym :
40 1' - trans - enyia}n'- enil)l— eqhh Eloﬁf%ﬁl;ﬂgo??&ﬁ;;%] T@g g.)5 -
cycl opentyl pent - 1" - {lod olu %‘3“ ‘%‘“ of pribipitutont
hydroxy - 5" -gocycly i gﬁﬁan Pre tempné'rMee fbnug houpr;, then washed _

_ : 3% w/v aqueous potassium carbonate and then with water until neutral. After removal
of the solvent in vacuo, the residue was chromatographed on silica gel and eluted with




2 - [5[err]- (2" bromo - 3'(S) - hydroy - 4 (SR - nethyl - 5 -

cycl ohexyl pent- 45 1' trans- enyl)-

45 2 - IBlerr] -(2' - bromn - 3 (S) -hvdroxvf 4'(S) - nethyl - 5'-
cycl ohexyl pent - 1'trans enyl)-;. 2 - [5[err] (2 "Bfénﬁ“F”S'(S) -
hydroxy - 4'{R) - nethyl - 5 - cyclohexylpent- 1'- ans-enyl)-; 50

- 2- [5[err]- (2 - bronpo -3'(S) -hydroxy:-5"-- (2% nobornyl) - pent [err]
50 trans - enyl)-; 2- [5[err]- (2'- brom - 3 (S) ¢ hydroxy -5"- (2".

tetrahydsofuryl) - pent - 1 - trﬁi@,sszfnyl) [S[err] -(2' - brerrb -
- 3(S) - hyar ;51 et anyarotRi-eRv pent--_55 1- trﬂs}enyl)
- 55 2 - [5[eréfmoemzy g“ - e

pent - |- tdiyimeycriphls 12 ora Lol ot e 1 v1) - duytelr tody- 5 - (2"
- bi cycl[2 2, 2] octyl] pent-.nl‘ "-ﬂtrdrzns - e3§fl Wagh;’ ethe' :

g '_.0,01 ﬁ%: g‘Eﬁf puig( 2° {58 -getanant yl ) -
2- [5[err]-

(2" brom -3 (S) 'szent R .. = trans-1'- 60
enyl)-;°2- [sb, Bh ;:f)zgza 'd, hyr ,'-Q)X?y nxo54'(s> -methyl- 5 -
cycl opropyl rpemt--l& ﬁ]m&s a&c['» )lactone in - mfxy' 2 dphzegylbmﬂ"xycyd"l'l 483,880
_ ~cooled to —10° wastreatedﬁﬂmo-mg[cﬁ f or3’0 Qe Gt é(S) - hydr oxy

Rt B

dyctipn, pfcthe oyo sroqpenfter :ihuaahtanaﬂ&;m m% Mo 20 [ 5] err] .
OMD1s g 31 ICacid. 2 ml_égt)eva. ration. ynger) Yt the %ﬁem@nsfeltddans 10’ enyl)
[ 5[ err] chio da’mxﬁﬁpmm 5 anounts of O LM ok o ‘?‘rlﬂe T
eyl opont y1 gl w07 5 B tromo 3(S) - e 4(5)'- et % s

52 - rr Ipent, -p- pent-5' - '
cycl optﬂaﬁt y}m ! °T‘c mlat"F lﬁ§°n° 3¢ ﬁﬁméw”[oéé[grﬁbm eggigm 3’b$)tem) 153 () -

hydr oxy - 4! c’pl&lmﬂw}iblbtﬁﬂmn&eateulﬁﬁrﬁﬁ&ol Sferr] - (2' - brono

2730 (S) - hik iy sob 9@ dpemé mmaﬁ@b#‘”zm‘&‘[’ s o

- 5[9(% olpcs acid 4 _ms@;c;qom,mpmw:rhe,saagmty_| ) - but’

1 = tr " shidll @6Niha) ¢ o jop and the Hltrate, ¢ pcepisgted i 2 hym oxy - 6'

- cycl ohexydfiex[5g - J(Z'fbrd:ﬁoa.ns( Waxy = 449y Adethivi 5T OXY A ent la- yl]

acetic aci e = eqyact%sdlhmwyﬂwtaﬁ lﬁetﬁ ‘ime EI t her as the

4 est S (Qggxté "’F --’4‘%‘.0 salinn .ewasrea@%lnmdaﬂe); obn4as the free

ol s paﬂduet o Phatelnss o B, gf dem- 5 ether s,

Exanpl e 42. wamsmilmm dfiid ad 2Yapblaidd\ 1 m-y.ﬁe "t (z‘hided over & 15

m nute peri h§d é’cyﬂllo’FYed"’é‘al umﬁtl!srl o - Zycloh R F |V = trpd - enyl§)| OT O - 3(9) -
" hydroxy - 4 Rly RTH fReatang g La - acetia acid Yojstorpit ;bIISpeDIDX etidr. - trans -
~.enyl) 3 2a; 4a - di hydroxycycl OP§Rimple 412 -, Y| ].acetige -20.acid y:] act ori-e

. 3, 4- b| s-'DI OXSetting with thé 11’-gns2thaldi3Yoxbkat AOkB It 96, 5 ti rr:fong was' -
: -Qontl nued .{¢ , Woking QtOtdnfemqeﬁe&rdwnlteddem?ﬁptemQ 3V\m?ﬁn%r£§t ed with '
- 2N i sopropg m‘ffh;em@ o m '_ either withhg, Fb@OW\ﬁﬂmeéorPhyd@eZC and treated
Poowith Bsml o mlo-sres )eliydm yﬂldQ froxy ot ‘Z‘cg'g ofy.celite,.

- then fil telttedveﬂfdn?dl_zﬁual eplmerfcl uffth(eﬂﬁﬁs un Jer vacuum

vess then reactédwith 2,354k

" to give 1. big yd:dqydroxy - 4" (SR

- nethyl QW e t‘WB HF”W‘“H%M#&'@XYWPW%M%W

- di- hydrmxycyclmppm " 274 @iloro Y (S3C & ehydpy v e S3:4 - S - DI OX
et her. ExaMplianssgnylFpl | (‘)’\r/& ngdg'?he}%lrxgc%ujr?)e I(Ijmeetg}kgr|§ab:cgcff 'atrrpl e 42, 0.57 g

2'

of 2 - [5[err}: [gﬁ:é—, bydroxy - - Gﬁ)ﬂé:gﬂpﬂtr dS(-ytrmsJSényLa- cycl ohexyl pent

- 1' - trans 3. ,_I'_;'_-- Apred “dY _ - trangy(paylye; - y| [ acetic
aci d ¥5- | Hobmmt Gaya 4 " '433\( “THPE @& efighTy P n1450f 0. 5M
" DI BA sol utiorﬂt&ﬁ@u(ﬂé &066 g'(sf Rydrox{;5[t’¢$ﬂmeth;(125’ cyammem.s (S)

hydr oxy- i :m[_ijzynsz.' bromo 3'(S) hydtoxy 4’(R) methyl 5, 'cyclohexylpent-- S .?'
50 T 2-[58-(2- bromo 3(8) - b - (27 < nio S TR -
o mz-f?;% 5'(;' bromo - 3'(3() )hyd:tyoxy 5 5 (Zmn:,r::g) l;t i,- 50 R
e menyls)p (2"~ ‘bromo - 3’(8) hydroxy 5'-(2"-teuah drothienyl
ST %Es?yl)(z' b'ro'mo 3'(.9) bydoxy - 5'-(1”_;““:”“)&3')tnjfr:f-_:..::___.ss,..ll
| #mzms['ls)é  (2' ‘bromo - 3/(S) - hydrozy - 5'.-(2" blcyclo[Z,ZZ]octyl:n
o, Ul g pent -
50 = [58 = (2’ - bromo - (83 - hydmxy 5 cycloheptylpmt- - t"rans > 1' 60

- éiny l)- :
2-[58- (2' btomo 3’(8) hydroxy 5' 'cyclop;opylpcnt 1''- trans - enyl)-



5" - cycl ohexylpent - 1' - trans - enyl) - 2a,4a- dihydroxycyclopent - la -
yl] acetalde- hyde y -hem acetal 3'S,4- bis - THP ether. 35

Exanmple 44 —35—Under—hi-trogen—a
mxture of a 70% sol ution of sodium bis- (2- met hoyet hoxy) - al um ni um hydri de
i n benzene (0.58 m) and toluene (4 M) was added dropW| se to a stirred

sol ution of*06890f 2 - [5[err]- - (2" bromo - 3'(S) - hydroy - 5 (2"-
tetrahydrofuryl) - pent - 1'.-:trans - enyl) - 2a,4a - di hydroxycyclopent -
la - yl]acetig 40 acid y- Iactone 3, 4- bIS_THP ether in 25 rri of -
anhydr ous \L.o £0 - 43,840 '

for 3 hours, then’ theZeXiﬁes&’;BmgenB'(Wa-shydiegt-rSOyed imy eﬂqudoﬁeujl) aplad:tlon of
5% acetone i®tol e 10 m ure has war-nmed t '
0-2[err]C, treated wi h[% dﬂ’% Eiéjm{;ég:% s,rﬂg,"gm I |
crystalline pre- 4% - prans ;ate |Ite 5
45 The. filtrat'e was- evammatzédbtommrsy&)ashydrm;r vd(:np-hehyyl- Ve c@cl@&tgpenf- 2-

[5[err] - (2'- brohU"“!B" . dro ahy ,drofur peht'
-1 - trans - enyl) - 22%54?)1(2- mﬁ&d d° 11%:;: 'hyde y --
hem acetal 3'.§ 4 - bis- {5,,3T Y Chrbfid -t4 1 w@s pt ed in

acetong (8 n vmttnyY) ,ndndof 0 2N oxa’l | c 50 aC| d and r ef u>§ed for .
m nutes; the sol ve andés) vb)@ﬁ’&%hgg gy‘th*l@ylhex 1 ”%O%beous .

phase extracted w .
washed with sgat urab@doa&mad ﬂ&%ﬁ%ﬁcﬁ&uﬂtﬁ n&%ﬁ%@ﬁ%ﬁ &; aggorawed

to dryness The restthhe was chromat ographed on si | | ca gel eI ut ed wth
cycl ohexane- dlethyl a e rr
bromo - 3'(S) - hy @U g "li %3?}5’%55 %“’%? J"J:y Cans.
-enyl) - 2a, 4@ ék O e Nirans - lewy] cact zd .
Exanpl e 45 Starti P@df-laméh‘bblemmheth@( l:gsblhdpeﬂuemt,epo;cﬂ oacé,Qﬂ c aC| d

y-lactone 3', 4-bi-s; %ﬂﬁﬁs %}Qﬂe and, mﬁggw“eﬁe é‘%ﬁaml e

41, by reductlon o sulfa Ll Ds of ing to

t he pr.ocedur exgi venlmaﬁwEs<a i‘aﬁ:ﬁ vaaﬁunWotghe 105gof26Q5.80 (&’ Lidhtoro-

- bi s- (2- et hoxyet hi‘h%é" nﬁ'(ﬁ#) hyﬂeﬂlﬂdé’ - eyslopdailpent b aps -FonplpRedad 1, - h

3',4.bts-ethers of B Acimei J’Hé‘fﬁ“&‘&‘é‘f‘%ﬂ?s hﬁ%‘?‘cé“bﬁt“a‘l '?‘Fedmox ethey.

, 483, 880 Example 43. 22

- [5,B - (2".- chl or oFollo@ihg %6} p deetiped &ﬁﬁ)urz mﬁ;tg'ngflz [5.5 (2t -bromo-

cycl opentyl)-30 = "3'(§). XY-'i't hexyl AR oxycsehl:em-o - 30

3'(S) - hydroxy - 5’ g%}\ ; ?gi %E{;Fﬁg = Merr] :

(2'- bromo -3'(9)-5 %@% 1‘ 619@ dihy xycycl a-y '

2 -5 [[err] - (2 hydbhohonisced! 1S - bis NYHP astyr. - 4('SR) hyI o5

cycl ohexyl pe_n:;ﬁ- . ]1 -tlzdzgirns- 1' - enyl) Q%%m {ﬁ S
S 2 .- err U nifro Qrﬂﬁ 36f %, SO) [ tﬂ%%% B

cycl ohexyl pent - | ' alichigi hydlﬂgg& @aj S]mlé?andt @fﬁ gvagﬂnﬁd (S)

hydroxy - 4' (R) - vyl solutigsi of 0.6§/ch cjhbxyﬂﬂpe(m brdxﬁb 3’(S)J=hydtbxyar§$ (2"eny| )-;
2- [5B.- (2 broWB"h

tr- 10 enyl) _._G‘i'!éla_ ?,4%10%% ofh HSW% ‘9 ﬂ]mt -3 -

t et r ahydr of ur. yI ) - perStirdng-wab taatifued foEH}hb&'S‘, thed the excess reagent wa?dcsmiy&i Eﬂ’d’a}e- (2'

- - - q’;é'pon ob55% e in 16 tureywqstwarmed' to :
br oo 3'S - hygh ate% wzthaﬁ?;sznturateslo 251?1;%1? ??NaH,PO (3&2?)2:1 the: crystallmee%re- trans :

- enyl) 5 itate filtered out.
152 - [serf®. (FusiEda o S Y iy 10 6 00D pent -
1" - tans- enyl)-; bréino S)‘]-hydr 1 b’re%hﬁ;&) pbitd rmxyram enyh)- (2"
bi cycl & [2, 2, 2]oct§§x ag e y - bamigegsal 3§ 9; Tméldroxy
' und 8 ml w1th4mloONoxah

S - _CYC' Ohepgd’_' RE, W esolvent 1(-emov2:d under vacuum and the

T ©© ‘aqueous’ phase extracted with ethyl acetate. The combined orgamcexu'actswerewashed o :

-+ T w1th sdtiirated ammonium ‘sulfate until neutral, dried and evaporated-to

dryness. -
. - Thie -residue was. chromatographied on silica gel, eluted with cyclohexane-diethyl
.. .7+, .acetate 70:30 to yield 0.25 g of pure 2 - [58 - -(2’ -bromo - 3°(S) - hydroxy - 5 - (2”-
55 .tertahydrofuryl)-- pent ) (e trans - enyl) 2a,4a dlhydroxycyclopent la - yl]aoet- 55
. 'aldehyde -y-lactol S
le 45.

Exa.mp
o Starun from one of the 2—(cyclopent-la-yl)acet1c acid -y-lactone 3’ 4~b1s-THP
- ethers and 3’ +4-bis-DIOX ethers) listed in Example 41, by reduction of the y-lactone
60 group with DIBA according to the procedure given in Examples 42 and 43 or with . 60
sodium bls-(Z-methoxvethoxy)-alumlmum hydride, -as described in Example 41, the
3 »4-bis-ethers of the following y—humacetals were obtamed )



2- [err] - (2' - bromo - 3'(S) - hydroxy - 5 - cycl opropyl pent -1 -
trans - enyl)-; 2- [err] - (2' - brono - 3 (S) - hydroxy - - (4" - tert
s—0utyl r‘\/r‘lnhpyvl\ - pent- - trans - enyl)-: 25 2- rF\rrl (2

bromo- - 3(S) - hydroxy 5" cydopentyl pent- 1 -trans- enyl); 2 - [err] - (2
- bromo - 3 (S) - hydroy - 4 (S - methyl - 5 - cyclopentylpent- 25 1 -:
trans-enyl) - [err] - (2" - bromo - 3'(S) - hydroxy - 4'(R) -nethyl - 5
- cyCLopentyI pent- 1'- trans - enyl)-; 30° : : "2 - [err] - (2' --. brono
- 37 (92 hydroxy. 4" - cycl ohexyl bl#8388a r ans: enyI') 2 [err] - (% - bromo

- 3 (S - hyd 4' (2% - &Yosd t W) ‘\P@
-(2 (.- brom% Pilg);}g’)ﬁﬂ (2 41> 4% Dﬁ@) -yﬂf%%yda“rré# I'&l ts q@“@?a en;lr%
and 2 - [err] %5.3-' 3

-_ '6 hydrbrydﬁgxcyclo;ﬁntylpmyci'obmgy 3 trans .-
enyl ) - 35'3 éa,[% 1 ,dgggﬁ ni - ft%?l% w etraise e, y -
hemi acetal, ahdsdhel i eghylR) - eI et 1T 5’( et t e Helohery THP ethers
and the 3',4- pl g- Dlsr@X(Z’B-H:md}ers‘)t MlroxyVhe(s) de&u@p_dsf ogﬂ?ﬁ&[ heritied in’
e

'aetone02N x "("E[ P'slt i ve fhe 3 4free di ol s.- 46. 40 .5--
A sol ut {on 0ofi’ Zugs 2 nzSOSf Idd rmthzla-i'-yYC}Mpm aci d y

| actone 1n.38" ner [S]Bf-( ! 54 2.7 Waié reacted wi

.of dicycl ohe%‘}l)oar bodi i m de an(d 7.5 of 0<a séf ut ch} ﬁn ttf;yrl di LJ]

trifluoroacefat & €28 nf? oPmmrP'dé’hehydmxm 5’of(2’trweﬁ'dlmdrofom)etpeﬂ -acidin 25 nt
of benzgne: Df\r/%%z L 45, . Rt 6L ours. 't he. excess reagent
was desit%r oyedarb enyleﬂgct [ o‘g)ovm\not ?152 }gdm f5 o>€a| |%"§Y$?§HWI)6PH df‘ me 5hanol
then dil ut ed h[im- - bbmova 88 - h&drokySG’Ml”Oﬁdﬁiﬁﬁtg@ngmt v Aamdfter .
filtration, ’f| epuas §?§geg unt|$ gutral ., dried.and concentrated
“under vz@cuunvt.qm,]sg" so]°ﬁ’f| ¥ BYdRRY 7 de(ﬁ dE‘)‘Yd"ﬁ?est“%){!Qsp@H%l on of 334 ng
~ of 80% sodi um dti mmms' opwige a -
.sol.ution of 3. ﬁof(z'dlbﬂmoh?f(ﬂ Mmﬂaﬁy\gfﬁbh@m&uty&mmg;:ﬁonat e in 15
m  of benzeng sWr%é)bedr@yhﬁur(s" tiebayityelolepiiitpead of al dehyde
was addgd. 5 @'fg gia,q,q[otlsq }) of strr,rrn'.-the .mi xture was -
fil ered and the | -r(atemum& % ,§§?’ _55 =00 (0K um chdoride

unti | neutral mG’tﬁteﬂny@\vsaporated' to yness. "After crystalli’Za |on from
~ hexane, %@P‘g] al iree o¥' (D). -hY[‘l@FYr-]4’(R) (!!8“15'158 cyclopengpgnt- 50 . - ¢

. -cycl oh;gxyl penfrz B )’Z gclg;%ntg,s q I ac I-d,,y-1actone np. [err] Tvtro
o, e e e gl 0
o iethyl- e - 0 g 1 Zi*D@eROr hydnde - i n
di et hyl . ‘et héP q §D ni nutﬁgi EXCeSSs reagent. was..destroyed w th-2N:

sul furiss. acrz;AaBQh gyclohexyihex o l'crfrany@fldd” unt i |

-.neutral. and adratemﬁe(me-dpxﬁa&lcchldﬁmss th@a' DRETHP dth@s err:]s (3 (S R)
hydroxy- ‘bg alrsiteds orete degthe.‘:lﬁed mtatcetme-ozN %lgga’qu"ﬁ?eﬁ;{ hydr oxy -

© d4a - p e‘hiﬁ” ﬁioyl oxycycl op a - yllacetic_  acid y- | act one.

Thi s coorpound \Aaﬁ)hﬂbrﬁspbg%doflﬂ[a &%ql L HE apd react ed with
29 : benzoyloxycyclopent 1a - yl}acetic ac1d y = lacto ,iﬂ benzene DMSO 40 :
29 4.78 g of(7522 maft%n@ﬁ @rob dicydstexpicalepdiimideandi 2phinl. &fta shten t enper at ur e,
 with constag gg“" B of pweidinenl ) of wiflugrpacesic agid i 2yl et her |,

filteresl andth&er aa,e B@gkaiVirds Hestdhed 63 &bk fate until _
" neutral . Af tdd ndﬁ nmtharol Myﬁ@,rlumd wméso%‘:?g%atﬁa rys\lgbﬁiﬁhﬂn a 4sat er bath
" l'ess than 49 %: 1 edmﬂnmmamac(n&ﬂ)ratedmhgtdroxy -5 -
~ cycl ohexyl pen m] s°“n " . 2oyl oxycycl opent -
- la - ybq acetiropw:aech 1yuon amzo ef % - Rk atel bn 150 M of
acet one, coé?@doftbenzqee'fln wvastdrediurdrh ﬂiaytha | aidciv Svad adiled. Of BONES
: reaﬁegt Af t %?%ﬁ)wmmmmmmm then?ﬁpmzene and o .
washe Ssuntl E;omg'&sr;yd;r cxiystalhzaluon from hex:ine, 2.38.g were obtained of 2-'[58 - (3'-" . el
- : ' exylpent -1/ - tra 2-h 4, L T
- oxycyclopent L - ylJacetic: acid -y - lact{u): mip. loyio&%.a £ phedylbenaoy[ -3

. Two--g- of ‘this compound were dissolved in'20 ml- of- l,Z-dnmeth"
40 ml of diethyl ether-and added dropwise ‘to 250 ml of 0.05M zinc. borohydiide .

- - diethyl ether. After-30 minutes, the excess reagent was destroyed with 2N sulfuric ac1d '

- 60 - The organic phase was separated washied until neutral and evaporated to dryness to

give 2.1 g of crude 2- [SB - (3(SR) - hydroxy - 5" - cyclohexylpent -1’ - 60
ﬁzgo neZa hydroxy 4 - »- phenylbenzoyloxycyclopentan ~ la. - yl]acetic’ ac:d L

This oompound was - dlssolved m 30 ml of anhydrous THF and reacted w:th -



with a saturated ammni um sul fate solution, dried on [err] and concentrated
under 10 vacuumto [err] volume. Then 2.5 m of triethylamne were
added and it was | eft overnight 10 _at room tenperature. The m xture was
washed with 40% (w'v) citric acid sol ution: (3 times 8 m), then with

amoni um sul fate until neutral, then dried and evaporated to give 2.6 g of
crude product which was crystalllzed fromdiethyl ether to give 1.2 g of 2

- [5[err] - (2" - brono - 3 - oxo -*5' - cyclohexylpent - 1' - trans -
enyl) - 2a - ?fydroxy- 15 4a-- p - phenyl benzoyl oxycycl opent - la -
ylJaceticiagify - lactone mp_ 154- L3888 err] C. Exanple 47. Sul f @8yl

chloride (13.5 M ) 4618 of2iherebiidkine pysirdibroniiti, BvefuR B4t Hbn dapekdnird) rith Qomdtai O U-
tion. of 4.8 gof ZW%llfrrs-dﬂ l_sdwlthé%mlofi:ﬂlethyl ethar] filleesd &latﬁltramlwashedtrans -

enyl )% - 2a hydr oxyevapo %ﬂﬂ% % } %itl etic
anny y1 € @'%& err £C
e i

’w?n_ﬁ

acid.y - lactgne i Bromo ) ih
and the stirring cbmmytoxu&ytloatntéia i'lgneetﬂ:&da ﬁctonl' habdue3Cd)i @43
then.poured-into celX .‘é A AL bycaddidomefr 8,2 MIGmeeBMréaEenet hyl

acetate. 25 i iy 4N[erf]
ﬁn%%ém )

: ..th
wat er; 5% Nalggd er v

and evaporat ed to drryqnessl i rl"heammerms ed tithl m",{,Qﬁ)' 86 S
purifi'ed by chronaF’ngi%\‘E’dﬁ gmlmual @tn dmﬂlanmev(a

Elutifon with [err]§ ;‘f]‘gydo ﬂ?m !Bzﬁ;lrgmsweiligo;ow -
cycl ohexyl pens - 14a pt.rﬂia@ clos -
phenyl benzoyl oxy -156%. 30 30 p - acetlc aC| d y - racF0154—2 dé

g). Exanple 48. Usi ng.S hled7| n Exanpl e 46, by reaction. of

5 - f Z ?ob‘ t -
L] e IR Tl G BT

N/

phosphonat es: p]9>§ ml of anhydrous pyridine, cooled to &and the stirring Coﬁiinm -6 ¥for 0)?8
3 - cycl ohexyl propyl Qs honate and di nmet.h
cycl ohexyl pent yl ) phas %mm%ﬁ r’%bé??ﬁ?‘ﬁé?pé&oln%ﬂ extgacted [ 5[ gr v |

- (3" - Ox0 254' - Cymhk cex&mwe;ermm@mmso”@ﬁu 5}‘1@?1@35)/ zéa -

p- phenyl benzoyl o éyvenebmhpewau dried oydr IMg8O; taidCevaoeited to dryndsel
140- 142, [err]=-1 residue (4.82 g) was punﬁed by chromatography through  shoet silica e1 '

40 40 2 g)(%hmm il 1) gaye BVE 2t @%}yﬁg%mm 3 oxo: 5‘trans -
enyl) - 2a - 301ydr(yk]y—aceﬁcp.c1d7p- b:egsz oxycy | operit {/? aceticsamd
-y - lactone mp. 92-93[err]C [err] Exarrple 49 A. soI utlon of 300 ng of 2
- [err] - (3 - ox0 1f: ns- enyl) - -

di hydroxy - 4a - pza-?gﬁ%g}y.]%ﬁn; egﬁyeg% E;@;%ﬁ; %aﬁ;ét’ﬁc“ d y-

45 | act one | . 6 niwith the sdivpnchale ﬁ) itén vvas xe g :
2-pyrroli don hydhﬁ Whﬂ d@}m wdvhﬁmmmﬂpwonatemarcﬂmmw(n cmcnss-ant
stirring, then di P”‘ﬂf'ﬁ??‘mqlﬂtr tjon, the
filtrate had 0. 25 phéylB Jyro ygnaml e g&ﬁ 3 %FE‘{#(‘%@_
25-28[err] C gpor 2[deour s 1281 (GHClL |t was washéd ‘Wi th

water until neutral . 2- 5 -(3’-oxo 6 cyclohexylhex 1’ - trans - enyl) - 2« - hydroxy - 4a-

50 It was dried aﬁd ev;{@ ’\éﬁ" ryfesdlatee qeide 7o, 13‘5“@ B cRoefé°Br oduct .
Af ter crystalllzatlonfrom ‘err] . 280 ng were obtained of 2 - [err] -
(2'- bromo - 3" - oxo - cl ohexyEiemle-491' - trans----enyl)- 2a -

hydr oxy - 4a 5 40 1% Fentd8- (ﬁ' axo -amreqhexylheacl’dtrays :
| act one M?% z‘ufteu‘ yoﬁﬁy ’g’glr azenc a?l?l Yé ®
55 The sarre corrpohydﬁbum aa @di QZH -

procedure as desc?q Bb%fﬁbmw‘\f Qp SEmomgetbgflanﬂﬂh%dedn 8 m

of benzene, g sol H}E‘ﬁ%‘ff 9F°‘&|W9’H§Fff(@1°h itcppag washeg with IN H,SO,

cycl ohexyl pentyl ) phog Sratdd toojmgg Qrud ropw
When al | the hydrog:amzhiani mlm&ﬁi/mncm, aosg%m ma& §4 bapL on 60

of the phosphonat e a'r@i?-lﬁ’l tclml@wh nHs taddeehyal-lzaa-thsdmse 40-365 g of
N- br onp- - sucgi n| g o n¥ ndpcese oRd- t HEmr142°Sel utg

of 0.35 g of 2 - oomoundwasalsoobtamedb a completely in
| ° descrrbed below p y pletely dependent procedure as
_ To a suspension of 60 mg of 80%, NaH in 8 ml of benzene, a solution of 0.553 g
60 of dimethyl(2 - oxo -.5 - cyclohexylpentyl)phosphonate. in 5 ml of benzene was '
added dropwise. When' all the hydrogen had evolved, to the suspension of the carbanion 60
. of the phosphonate prepared in this way was added all at once. 0.365 g of N-bromo-
succinimide. This was stirred for 20 minutes and then a solution of 0. 35 gof 2-[58-



30 1,483,880 fornyl - 2a - hydroxy
- 4a- p- phenyl benzoyl oxycycl opent - 1a-yl -acetic acid lactone in 10 nl of

benzene was added and stjring continued for 30 m nutes. The organic_phase

.gel- devel opegorin 5t hiroxy© NG, £ dniten
“addi ti onal 9& ﬂmio:hm&xfhdnaﬂﬁe '

was washed until neutral with water, dried and the solvent evaporated off.
After crystallization fromnethanol, 036 g were obtained of 2-[err] 5

(2" - bromo - 3" oxo - 6 cyclohexylhex 1' trans-enyl)-2a-hydroxy- 4a-p- .
5 phenyl benzoyl oxycycl opent -~ 1a - yl]acetic acid y« |actone m p.|48-149C.
The nmother liquors fromthe two different synthesis were conbi ned and”
evaporat%ﬂ to dryness for separat|bﬁBb&)th|n | ayer chronatography“_15|llca

2 %ﬁg&,ﬁj&é%oﬁér’? s.a[ err] (g\n

~10. brono - 3"- « prganicophaseg Ivmhectyhtﬂemuml With whter; defédSandigid: Yolvém hydr oxy 4a-p

d hydroXy - trso: 3'|Qoxopk?e
‘| act one,” by, balghyloxyoytlopdnt bor Iarm. macédzl hea\e,d :
by diTect sy?%l@emmmﬁ@yﬁdtondnﬁammNMRep@E{ 5[err]-: 20 fornyl - 2a

- phenyl benz %@%Nﬁgﬁt’swn‘? PRl hy %366&2%1'3 pbtaipedcf @ndsp-m p.

"129-131P%err] my@g,kﬁto {L_-- . o :
"NMR spectra.. Trfkesn qmﬁmrﬁe&w ]hﬁ&réatsynthesxswere bt

Ly ke ﬁ*‘o‘h the? baS|s of

- hd/@hiomea [errl -
.leth lmmm W*Wmhb’ (thc&ehdmél@edlﬁ meﬂiyal‘t [ ng f r om 2

(%Q&Opa"rl 30 _ E;l‘-‘ldﬁ‘ﬁ%n)f <2-Cet |18 aci .y -

,@genat i'on and

[

5@

15 Exanpl-e’ SB’dﬂsﬁﬁ,?‘
[5lerfd - (3 An adftind 9

E‘

hydr oxy - 4a henyl cycl opent--1a - yI]acetlc aci d y
Iactonelsvmthtlm,mg it n‘*%f‘{g (1 - brono,- 2- 0X0-" 3=

.cycl ohexyl propyl) phospﬁonate generat ed in:si tu we prepared 2 - [err](2'
“bronmo - 3 o - & cyclohexyl tilxaml;leio -trans -.enyl) - 2a - hydroxy - 4a

-1
.ot her 40 qudehydtohﬂogenaﬁeu SRRy dWeLs spriuibi

i general for
‘or a cation. cﬁ{loh&y : @,gﬁt % -~ bromo _
single 25 a ldoghihastit) ekl yiierons mi.p V\ismmzhe, &MH‘&OJ—9 ‘If' CH "~ igsa double

gggdgroup, mllé mggﬁkghﬁl%ynﬁ%

"' pheyl ben
181-182] err]cyao

Exunpl 49
ans - eny]
'. &l}’d’cer “deid v - lactone, by '

> St F‘}‘&é’é’!‘i%‘ [A8r (8" yoxoact one m p.
og%rqﬂ%‘n - -g%‘d‘g’ romthe
isNaAlilatior} O ofl BE! ] VAT VIE
- ahydgoxp € thit v @ -mhﬂwbmmosycpd@magbamﬂaaa& aid the followng:
‘ dimethyl(L - i Aes .Ylfffipgf'r]al kyl group

repr esent S a

CLAIM IS - 1 t

; m%utlesy% B%:7

smngl@her forman
81%%’ Wér% is hydroxy is

. hydrogen and [ WHAT WE dpadmosy—or a car boxyl i.c acyloxy or [err] taken 40 i
-t oget her, fornﬂdppb@alb angoupx;aoeoiu@mﬁaglﬁﬂm]ofihsfollgvdﬁgogeyera’irﬁﬂmﬁlhel)ot her is- '

2-bicyclo[2,2,2]: -octyl or 4-t.

'yl]acetlc acid y- Iactone i-n 10 n1 01'5 H‘énzene vvas added and sti. rrng .

! oxygen atom a sul phur -.at.om or -
“hydr ogesp or [err] al kyl, or[er
5bu ’§¢k§

hydrogen - "40 [err]are- |ndependently hydrogen or {errlalkyl; nis zero,
1,2 or 3, [err]is a radical reln ms 1,2, .3;:40r5 and. Wls[err]
~Yogeli cal >NR V\/nerel n[lerr].

?amanmyl 2- nor-' 45 bornylso :
1,483, 880 forrryl 2a - hydroxy - 4aj- l%enyl benzoyl oxycycl opent -lal-

conti nued fq,rhergig ‘m-nut es.

Risa hydrogen atom, a Cl——Cl, alkyl group ora canon of a pharmaceuucally
acceptable base; : : i

© . the symbol—_— —represents a smgle or a double bond wherem, when the symbol - 3

35" ; ._-—--—-—1sadouble bond, - 3B 3
'Ry .is a hydrogen atom, . o . i

"and R; and R;. together form an oxo group, whlle, when the symbol—_-_-z__rs a e

smgle bond, R, is hydroxy, I s

. R; is hydrogen and R, is hydroxy ora caxboxyhc acyloxy or Rg and Rs, taken : B
40 -togetherfozmanoxogroup,oneofR and R, is hydroxy and the other is hydrogen; . 40 _ .

: L axlz{d R, mmz::lepmdmdy hydrogen or C,—C alkyl, n is zero, 1 2 or 3, R o
is & ra L :

' wheremmls 1, 2;. 3,4 or:5 andes-—CH,—,'an oxygen atom,asul hur atom or ai S
45 radical >NR,, wherein Ry is hydrogen or C—C, alkyl, or R, is l-adfmantyl 2-nor- 48
- bornyl, 2-b1cyclo[2,2,2] -octyl or 4-t. butylcyclohexyl L - '



The organi ¢ phase was washed until neutral W|th m;lmﬁlmml_;

sol vent evaporated off. After crystallizati on frgﬂlmn wer e
obtained of 2 - [err] 5. (2" - brono - oxb -¢ 6't - "cytl ohexyl he
1' - trans eny ) - 2a - hydroxy -4 _14

- yl]acetic aci d Vformyl a24 Obﬁlrdfyp 4a148- ﬂlﬂﬁ{ltemro}d&yﬁhbpqm{ tbe-ryllacqmoacsl - oyt he

two different syntldstengig 10mi ef be Nﬁe B0
separation by thin, @,ﬁggﬂ '?:é%:%gs@? dﬁ%?ﬁ% ngﬁyl - ene
chl ori de-di et yI %) 03 cydohexy adep-tra
enone and 50 ng ofphédylbenzamycldpent-[ﬁ[-@u] etie a@a ¥- lactong@pgrlﬁﬁqsaur@ - oxo -
6' - cycl ohexyl hex - The mothes;liguors fspm the two ec:g!_%l:ﬁoalide"a '
benzoyl oxycycl ope@em phecarhw: 1ol Ay seloppd i err] C,
were obtainedg The CQaPHR6E £ AR Ndn hnﬁﬁfe&iiliohﬁg hraae ssomfr N\BB s(ect r al0
Trans derlvatlve l{rmmr-]S' =okd -+ - q'clohexylhex 1' cis - enyl) 2« hydroxy - 4a-p - phényl-5 15 -

C s derivative: W ed E?—éﬂ *Fn anpl e -
49, starting from °ﬂ cyc ' - trans -

enyl) - 2a - dihydr oy-ymde{liemve mnsg}‘ae_m;quoyl oxy- cycl opent - l-a -

yl]acetic acili y - | abidedvetiveb,, 8d8i8J0¢9 BE. br omi ne fol | owed by 20 15
dehydr.ohal ogenati on and by di rect synt SI hat is al kylation) of the 2-
[ & 20 forayl - ﬂw&% d B@«P Z] 9% bapent - |a
“yFTacetic acid w - Bur\M 1 "t,&h‘é"@ énbaml-cumya:f:x%t Py Ipk e{s;eyq benladyl ﬂSB- -

- 3 - cycl ohexydgpenppyll)-- lpth@s at—elaogpenebsatad;ﬂnqnnofsb@mmevieﬂ
- (2" -20br Ogyﬂ?@og%%az% d:% Qﬁ s alky) :mon), }Iﬂf y ) %0
ydroxy - da o w% Y i ]b acyclol )-c acid
actone mp. TRdsp. Qkdetated #96ku, 1 wepreparedz- [5355 zer- orr&-Hi' oxm romthe'
er 1iquors t heydshexylbagtonitr rams ensibt &t
ftical |y 2ctiJe- g}la?gcwq;}@ef@oa}@rgémg g % il .
il a (1) wher eig, 135 1495°C, [al» = —~192° CHAEN! lﬁswsah Vd6ogen atom a
[err] alkyl group or a cation of a phar maceutlcally accept abl e base; the

synbol - =- =-r epr esent WHABWESIAIM ISs—doubl e b e ynbol
35 - is & OwsisHvects g raceut P‘]"S‘Tg?“ d'\?,\‘g tgb‘ﬁf“? ﬁ‘ﬂ'ﬁ 13 :
t oget her ., forman oxo group, while, when the synbol ---is a single. bond
[err] is®hydroxy, [err] is hydrogen @dLe_rL]vks ‘hydroxy or a carboxyllc
acyl oxy or [err] taken 40 t oget her orm an &o group,. one of -[err] is
hydr oxy- and t3ge ot her is hydrogen; : 4 rr_], & e. i i ependent |y h'ydrogen a0

[err] alkyl; nis zero, 1, 2 or.3; [efir] f {aitragiepl [err] wherein mis 1,
2, 3, 4 or 5 and- Wi s [err]an oxygen atom sﬁ | phur atom or .a 45

rad| cal [err]wherein [err] is hydiogen or [errf albkyl, or [err] |s

1- adamant yl , 2- norwhereh> bornyl, 2-bicyclo [2,2,2]- octyl or

. 4-tbutyl cycl ohexyl R;S*ab;lsye@gen gtom, 8/C:—€» 3ikyl group or a cation of a Pha’mace““"any

1, 483, 880 gﬂm ol
sel’éct ed fron§§9a IIa mam—ﬁﬁﬁ%t§§ s’-ngligr 1‘5’“‘%""-%%%3@ -1 % 35
cycl-ohexyl pro Ci R,ds dhydroge-atod- ynoi ¢ acoid; 9a,lla, 15(9). - tr| hydr oxy
- 18,19,20 - trinor -Mﬁnm%gyﬂsg%tfwmnﬁ? group, jwhile, When the, fymbgl=—=_—1Is) %/I

yr’@ic aci d; B b e is hydroxy or a carboxyhc acyloxy or R; and R,, taken 40
S e fo‘\?g%bdﬁ,wny of R \ahd 1) i¥Bydroxy Andribe ethet 7 hy@Bgen;

nor bor nyl) - pr ost R, axll{dsR, a&dlﬁiﬂpmdentlyaydromgq GG a@cyl, n is zero, 1, 2 or'3;°

ST ; is a radi _ L ‘

- K(IZ{z)m .

wherein m is 1 2,3, 4or5and Wis —-CH,-—, -4n oxygen atom, a sulphur atom or a
45 radical >NR,, wherein R, is hydrogen or C,—C, alkyl, or R, is 1-adamantyl, 2-nor- 45
bornyl, 2-bicyclo[2,2,2]-octyl or 4-t. butylcyclohexyl .



9a, 11a,15(S) - trihydroxy - 18,19,20 - trinor - 17 - (1' - adamantyl) -
prost - cis- 5 - en- 13 - ynoic acid 10 9a, 1 al5(S) - trihydroxy -
18,19, 20- trinor - 17 - (2' - bicyclo - [2,2,2] - octyl)- 10 prost - cis -
5 -—en +3——ymorT acr d;, 9a,lla, 15(S) - trihydroxy - 18,19,20 - trinor -
17 - cycl oheptylprost - cis - 5 - en- 13 - ynort—a*crd* 9a, Iia—IS(—S -

trihydroxy - 18,19,20 - trinor -.17 - cycl ohexyl .15 -
prost - cis - 5 - en - 13.- ynoic acid; ”III I! ['E
15 9a,lla, 15(S) - trihydroxy - 18,19,20 - trinor I - 16(R)

- methyl; prost - cis - 5 - en- - 3 -y cid; 9a, lla 15(S) -

tri hydr oxy= 318 19.20 - trinor - - C‘,’ggg%i?,. —3+6(SR—rethyt—= plsbbf -
5- cis - en ; 13 -zymampmadsetk;:tetmom 5 ot hy r oxy -
18, 19,20 - tFi nor, .- 94,1’1@15&&)4 mhyd{t’@n mh%%P)“m%- ’iﬂ cfyd&'e"g"s hos lo) h"'gy|] -
prost - cis - 5 ey (S -ynfi ﬁx@ciﬁszQ Erin6X A7~ cycloBentyiprdsy - cis -Gi tepdr oxy -
18,19,20 - t |nor13_- i c)yc ohexyl prost - cis- 5 -en- 13 - ynoi¢c acicd 9 -
oxo - |la, 15%3) - d|9h,ym;16&§/)-- tmdmg 21B,19,20  ripgt-- 17 -1(7 - nogbomyl) - n’a’Ftb&‘nyl) -
prosts 25 C|5sen 2414 - vnoi ' _ adamantyl t-cis- .
25 9 ¢ oxo - 1la,l5 ﬁ“’gﬁm)wygh fsgﬁggu%r -17t (¥ lamantyl) - P o
adamant yl ) - rost 9Q;1§,r¢§) ml@laroxy-lﬁlszg'nmn@ atl-da' Bicyclo 9 %2.2] -mwl)15(s}0-

. 1
di hydroxy - 8 19,;:6%0—as-t5r-|emot3-ynq; § acid;( cy tyl) -
prost - cis - er?a»ll ($) yﬁbﬂd@x&t?%ll”gom“" £ cy°’°hé’%ylpr°sg s Oﬁifé 15(9) -
di hydr oxy - 18 19 Zég‘a Eﬂormhyd;loz 13:)/ggzjoah@,p,}yhpr@815hexylcm(8) -methyl- 30 5 -en

- 13 - ynoi gsaci ros9-as-(3x-Q:n 13 (n - di hydr oxy rlnor1 17
- cycl ohexyl - 16(S9a1hﬂ915 o) - mh ¢t 18,1905 winos- 17 ‘1"¥°°he’5?'§ 16(?8 1 ’é{md 9 -

oxo - lla, 15(S) 'pr@ﬁ )ln?n} ;ga%qg’z L 0117 - cybibhexyl C YS(SH) & Kabdhyte 16( R) -
35 met hyl -. _as_ oic a& (_)L - .ynoi c acid;
35 9 - oxo -l | a, 15 ﬁhla,lsmhy&n@&yxy-- 118&9,29) - 2o - {17 j- 64 - terttptyl) cy¥oohexyf -

16( SR) - et hyl pr ok} - goss- cis 5 - yngig acid | La, 15(S) -
di hydroxy - 18,19, 2¢ - °’L°r|H‘6F5(S) 1 ‘hYd’T"(AI lsqp?der?m%r dl7I )cydogjg/?{%f)oﬁtex%la] prost -

cis - 5-'en - 13S 971%29&, fﬁpﬁ? y -“hydroxy - 18, 1920-&111101'9)1‘0 (2’1ﬁ(r15))nyl)h)pchmxy E

18, 19, 20 - t4g NOT cis 57 en - 03/, noib @it rosta -cis - 25
13-ynoi ¢ acid.; 9 - Dxex - 1 155 )— ‘Hky 18,1920 15"‘2’0‘ l%rl(]ﬁoral maf’?'ﬂ

cycl opentyl pfOSta‘m&f"s‘m i’? mxy131smel Gidel - @ -big¥e- {235S) -
hydroxy - 18,19, 2Quw) tgrd 13- ic aad'jOI’bOI’ny|) - prosta- 45 CSIOS -

5,10 - dien 3013 - y910bzco -aklu,tB(S) dihydroxy - 18,19,20 - trinor - 17 - cycloheptylprost - cis-

45 9 -7 oxo - .15(Sy- -H?d acid; 9 r ( Locioh d_af@@,‘.yl) -
prosta- cis - 5, 1 lai :ﬁhe/dro:g {JBQB tnx{loz '1715 So P:Xﬁ fy.dr oxy -
18,19,20 - tri nor - oxo %15( ('Hﬂfy‘vl@xy- {gapzoz]umor ot ylcs)clohepylosltﬁéR)- ci Sy”
5,10 - dien 3513 meq:ylepmstawd @(313 - ynoic acid; - .
18,19,20 - trinor . 97om- % 5‘%192% g 47 il lg%gﬁr?o 13 -
ynoic acid; * 9 M€ ’bms a( S)— ¥Y 18,1980 1 @ind0- -17tr[(4'lGI‘terEbu.iyY)-- _
cycl ohexyl - 16( S}yclohedfl = cis.- 5 = en - 13 - ynoic acid;prosta - Ci s ,10.-.dien - 13
- ynoi ¢ aci d409 l—q;yox!)ﬁ;xolaéﬁ) ~hyfiegir -0b8y1 9,20 4 ginarg, 139 cxe @Wlﬁﬂf“ “175 10-- 40_
cycl ohexyl -16( Ryten - etyAjl, 2 1 Rr ShiSor=19- nfeta = a135,1(ynoc

aci d; 55 9 - oxo- }5{ Sk v 15&? q’y 3%%200 fore ot ng)yrglogen ? cycl ohexyl -
16(SR) - nethyl - prostaxo u:ﬂ(ss) hﬁrdxg --1849,20- tindr3- 17 @Ot gorbreRyd); - PFOsta-ox o - is
15(S) - hydrexy - cid85109,dke -1 t lﬁGFl [ & Dps Mhnbyt g;go- :
hexyl].-- prosta - Cl$l °x35m15(§ FF ng%?noﬁg"?: aci de(liQa&alla - %X
trihydroxy - 19, 28 bggorlscs) dmxe}ng [POX yihindf OKt- (2 - dicgclo-- [3,2,2] evptyl)- 60 13
- ynoi ¢ acid; and 1de- 5,101 9 13~ yhei¢ I OX 17,18 19 20 - ie nor ., 16
- Zyclghexyl IBOOS'[ p?ﬁ%rgxo 15(S) hydroxy 18??,?0 mXor 17 - cyclolieptylprosta Ei(ﬁ 50 :
di

o o : -en 913oxgn011cs(a§1)cl hydroxy 18,19,20 trmor 17 - cyclohexyl . 16(S) - methyl-
o - P e s’ig(S?mhygc;x;m o‘fsﬁ%?z’o srinor - 17 - cyclohexyl 16(R) - - methyl-
55 prosa-oes s’fg(s‘;mhyéfo;yym 18 1831,‘216 e 17- cyclohexyl - 16(S,R) - methyl-. 35
. prosu; -c:)sxos-li’S(‘gl)en h;?iroi;mclgcig,zo - trinor - 17 - [(4 - nert.butyl) cyclo-. '
60 T:xyg;z‘)}:?:zsgé > tlr?hyglrzy 1319,};3’ 18 - cyclohexylprost - cis - 5.- en- : .6_0'
9311 - 15(S) - trihydroxy - 17 18,19, 20 - tetranor - 16 - cyclohcxylprost cis-
f)r 3 algl eysltlgco: c.:;llt thereof, or a 4e-o0-acyl (the acyl radical being derived from a - -
65 carboxylic acid) derivative of a PGF analogue or an ester of such a derivative. ‘ " 65




5- en - 13 - ynoic acid; or an alkyl ester or salt thereof, or a 4a,-acyl

(the acyl radical being derived froma 65 carboxylic acid) derivative
_of a PGF[err]__anal ogue or_an_ester of such a derivative. 65
32 T, 483,880 t

3 3. Process for the preparation of prostaglm—a—(-r) accordr ng
to claim1l1, conprising reacting an optrcally m r aracemc -
m xture of. com pounds, of general forrmula (I1) Il'ﬁ",ﬂimmi !u[: =

5Bis —JERR] __or_wherein X |sm§g§bne chl érire or ;
wher ei n [err]andsmﬁ&ﬁf&%,gd%ﬂa mcrarnr u..n nigeuh: a hvdr(ixy or a
known pr ot ect ilyn epugprisingreling RS& of andms}l . 3gq9rdirigive clgiml oxygen
atom and thepﬂ’PFFe?st@rabfomdir(dgen atom ¥ °f"|§5d? mture pf) com-i {5 _
protecting group bound to the ring by an et her eal oxygen atorn with a -
Wttig reagent conprising a group f fornula [err]wherein R ‘is a hydrogen

%

atomor a [err]alkyl group, to gfVe a conpound- of gener.al.. fornul a (rery oo
[err] 15 wherein.[err] and en'a&s defn ned above, -whi ch, when Y. is a
known protecting group as abov

protecting group as above defrne& an her-is hydrogen, optionally -
esterifying the conpound of fornul a 7to give the 9a-acyl ozy derivative'.
(as herebnbef gkegidef i ned) and then de- and the other. is. hydrogen, or ¥
deet heri fying t isQscacyl@xy derivative of t he' conpound [err] wheregn '
[err] isa hydroxy group the synbol=---xs a single bond, [err] is hydrogen
and [err]is hydroxy or a carboxylic 25 acyloxy, and one of [err] is a
hydroxy g and and the other is hydTﬁﬁ%ﬁ&‘or, if 25 desired, oxidizing '

the 9a- hydr OxwhemincXifs brsinihd) Snl UQHUJ!&L, or. )nv\her?qﬁr; Y is a known
1 . Tyeeh %,

; qa.‘m&ng one of Terr] is a k.”°W” - ;
§

.pr ot ect rur,'rg gr B! ro- tecting
.group as” abovg ounij0 of
-general for miage s ﬁhe[ mrqabo Vtﬁm,dﬂ '1s a
known. pr ot ectatongorgrcn i :; ydrnéeﬁ? is a
‘known protecting. group as defr ne bov an {d hydrogen, which,
inturn, is deetherified to grve accordrngtothereactron 35 S
‘conditions used, either a co neral formula (1) wherein thesynbol
.35 i's a single bond [err] HMXWR@ M r] taken t oget her form an oxo
group, or a corrpound -of gener z rcgzl,,.)_mherer n. the synbol I's a doubI e
.bond, R C L. M _S=* 1 483

33 is hydrogen and [err] toget her forman oxo group, and then i f desr red
.reacting-a cempgund of general formula (I) wherein Ris a hydr ogen atom

‘vmthabasetolg;v,ewgmo ener. forrrula(l) wherein. Ris.a . -,
‘cation, or e%ft’ aﬁg;quiagj %ﬁ“ﬁﬁ@ﬁ bg‘bulww)lsmhﬁwr n-Risa |
. hydr ogen at W wﬂmiad:égﬁ ed}}g,ﬁﬁy gt di]’ FeFﬁilBaFO(J#) wher ein R:

“is[errp al é,LedejWQdc; (I) ‘wherein

"Ris C [err@ovaldk@ubd aﬂdporg,hé/& Ygem@mvh phoedciifg! gdouf ein.Ris
- a hydrogen fie other if\ hpyirggerp ugﬁﬁ ) x ursvbbctvautﬂnai ly-as -
- descri bed i “"Pi)nlei)o!‘”’i’mafemnm é eﬁvlgl“ Pmmend . 5 A

corrpourzd acw&ym—mﬁé ﬁzglfkbmetwdm ding to ‘10
h SR

desired, oxidizing the 9g- ydroxy groug Xy group aﬂd thﬁ other is hydrogm, or, if 25

formnla , 10. gwe a compound of general
o —r e
o o ') r-c—f—c—wn—a, S B .
wherein

R’R.,Ru andnareasabovedeﬁ |
ned, Y"
fhff, t;l::ve, and one of R”, and R”, is a known m;m.éogwprzieztxgi group as de- o
is hydrogen, which, in turn, P as defined above and -

35 condmons used either a- compound of generalls deeﬂafzrrxgeu?atc(xlﬁwe, accordmg ey Yeaction

is a single bond, R, is hydroxy, and R- s R wherein the.symbol=~ - - - 35
_ 2 taken together form
compound of general formula (I) wherein the symbol‘\_g‘e— is :nd‘;i%lgrg:ﬁioila
1



claim3 or 4. 6. A pharnmaceutical conposition conprising a conpound of
formula (1) as clainmed in claiml, 2, or 5 and a pharnaceutically

accept able carrier or _diluent ¥ An nr\f Lcall Vi acti-ve or racenc Con'pound
of formula (XXI) [err] [err] is hydrogen:and [err] is hydroxy or a :
carboxylic acyl oxXy, or [err] together forman oxo group, R is hydrogen or
a [err] alkyl, Y" i ! r ting group bound to. the ring through an
et hereal oxygen atHﬂlﬂHnﬂmﬂllﬂﬂmms a known 20 protecting group -bound
to the, chain, through an et her ea *oxygen at o and t he ot her 20 is33
hydr ogen, @r/‘?] and n are as defji. ' g _ i ng
a conpound of f or ishydrogex(éhd RasnddRafthgethet foom anl oxp %ﬂ%@%ﬁtq“%‘ﬁ’

g
her ei nbef ore descpicparRpundopf ggp pherpin Ry ip iy 1 ooded
ani nel  whi ch _commsﬁﬁ%%@ﬂe’”gﬁm’ %‘a@m@um SPgkinl Clai m
1, 2, or 5. XK A fdﬁEME’(&ﬁ&mmm{;e{zamylﬁmmlysﬁgemmounﬂ@g@mf mBhuar &,
Gray's | nn, LondofI\WBiRinFE. CRCharrlkyh tof give atqompayey o gengrakformpula (I whsrsin & £ j ce by

he Couri P isal P &8 1977, 3 fice, 25
ot et o Bt e R B WD sy Rl o L oo

Bui I-dig rom _ copl.eS may be obtained.
10 5. A compound according to claim 1 when prepared by a process according to 10

T, claim 3 or 4. . N : _

o " 6. A pharmaceutical composition comprising a compound of formula (I) as

claimed in claim 1, 2, or 5 and a pharmaceutically acceptable carrier or diluent.
7. An optically active or racemic compound of formula (XXI) :

' v o’ : '
15 - 6 1 ' 15
oW R tmt—f—E— (R - _ o

5

X
==
ey

) g-c=
a—n

¥ R, is hydrogen and R, is hydroxy or a carboxylic acyloxy; or R, and R, together
form an oxo group, R’ is hydrogen or a C,—C,. alkyl, Y is a llsnown prgtegnng group
" bound to the ring through an ethereal oxygen atom,.one of R”, and R”; is a known 20
20 protecting group bound to the chain throughdan ctiler_eal oxygen atom, and __the other
is hydrogen, R,, R., R, and n are as defined in claim 1. o
® y8. }g\e?rod‘éss _;orspreparing a compound of formula (XXI) as defined in claim 7
L bstantially as hereinbefore described. - ) S
S = 9. A inhod for treating a non-human warm-blooded animal which comprises
é 25 . administering a compound as claimed in-claim 1, 2, or 5.. o
A . o .
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