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2174702 CYCLOPENTYL ETHERS AND THEI R PREPARATI ON AND PHARVACEUTI CAL
FORMULATI ON Prostaglandin E2 is a naturally occurring substance which has

- many physi ol ogi cal actions. For exanple, it inhibits gastric .acid secretion.
and provides gastrointestinal cytoprotectjon, |owers blood pressure,

stinmul ates and rel axes snmooth nuscle, inhibits platelet 5 { ati .
and inhibits |lipolysis. Synthetic [err] anal ogues offer the pogsf%l%‘.%?ﬂzm
different potency, |onger gueaPERmVIOETAGHS Wb YivRiR PRRBRGAIEY Se! ectivity of °
action and are therefore of --cor)&b erapl e fterest. —vanmy—ort+ferent [err]

anal ogues have been suggest ed iSH2IARNACRUTAEAL FORMULATIONG in nedici ne but

i n only one instance have 13-oxa conpounds been proposed in this respect.
Thus, British Pat et i fi i on 2082176A descri pes a group of conpounds
whi ch incl udes 2- ?#86?5‘?%?9?5?%%%??-“@qéquceyer’dﬁeﬁv AEptviEh hagci.d

and a- 15- hydr ®epy crhyisieldgieal retéoris. Foeexasplyottdishabitssyastadct scidhi bit

‘bl ood pl atel e ;edat | 5 : . bI0 ' r tivity and
are proposed %gregﬂfs%ﬁaéﬁd;%{ ﬁ]ﬂire%n%%sfti?glﬁ%\égﬁ%lagf okéétSoX Prele %393

; t1c ageht’s. now
found a new giPEEBSWEcHeinshatas) end iedpxes isapotitn pesHER2intyipét sirtlatvelst.
Conpoungs in tdagfeddtass dhdY EntfibRes tliigylfgilsy useful profile of biological
action. In particular they have shown high 20 potency and extended
duration of acti orrY2$heteigaPbs2 taﬁéqu\‘lﬁfﬁb?fqﬂeéntftﬁ pgassibil ttyaof ddifferent on and
gastroi nt est i pakemu, opsrajeeciumit iambfaséet iviey edrar encifeabd &edsétivity N :
~treatnment of ul gers. ghe I Ep‘/ention t us%sprovibq%s.cor{pognds of the general
formula (1) 0F&Fy 298 e heRRIPET (PhepwLfensbls. 1n581Ess. 5 ang X is cis or
tr@,’s -CH=CH or -MaAR-dHferemtr PAL ) snalequeanblavé been Guggsetid; in the past for ~)
10 use in medicine but in only one instance have 13-oxa compounds been -

A »

proposed in this respect. Thus, British-Patent Specification 2082176A
describes a group of compounds which includes 2-(heptyloxy)-3-hydroxy-
5-oxo-cyclopentaneheptancic acid and a 15-hydroxy derivative thereof.
These compounds are stated to inhibit blood platelet aggregation and
15 ' have.bronchodilatory activity, and are proposed for use as
antithrombotic or antiasthmatic agents.
We have now found a new group of cyclopentyl ethers that have
. PGE,-type activity. Compounds in this class have a particularly useful
profile of biological action. In particular they have_éhown high
20 potency and extended duration of action as regards the inhibition of
gastric acid secretion and gastrointestinal cytoprotection and are
S _ therefore of interest in the treatment of ulcers.

The. invention thus provides compounds of the qeneral formula (1)
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30 wherein

n is 1 or 25 . _ |
m is 2-5 and X is cis or trans -CH=CH- or -CH,-CH,-; or m is1-4
- and X is -CH=C=CH-;

.-



¥2- Rl is (a) phenyl [optionally substituted by [err] alkyl, [err] alkoxy,
[err] al kanoyl, .nmet hyl thi o, nethyl sul phinyl, nethylsul phonyl, hal ogen (e.g.
ghlorine or bron1ne) [err] [where R2 is a hydrogen atomor [err] 5
_alky1~or phenyl], [err] [where [err] is_ag defined above or is a phenyl

grou’p"optlonal |y substituted by hydroxyl, CH3CONH or -CONH-, [err]
[where [err] and [ g ]lsmay be the sane or different and are each a hydrogen
atomor [err] al kyI group], [err] or [err] 10 - or (b) 2-naphthyl; [err]

where R5, R6 arf@)Rmphesykdopt iorte}dy cabat ttubed diy 8; Dptaliyl,gCQUP aaladxye,tc hepst
one is a hydr oggRars &t IS u by
one or two [errL a )Q';ﬂm ?16{1,0 "(ﬁtrh ﬁhg‘%ﬁp g?‘f‘?}ﬁ}‘%ky &MF&#‘J %'egd'

al kyl sul phi nyl chigsine ar WP‘!!,{ﬂeaho 2! hsgerﬂ odsta ihydtageonetdmy br dhioups) ;

and thegphysi olamgyx;akl etg(t@pt-ahtlmzs@kﬁ&'et Rerrohs deFenéd lab6le!od! id Qur BHén?yl
herein are to be unde stoquto i ncl ude the enanti oners of ea 0

conpounds conc8F AWy °BL* Lubstikyted by, pydepxyl, C%ﬁ@“ﬂm&ﬁt@ "sONH-
i ncl udi ng raceﬁﬁﬂfd}?R | bwrpercRhiland tRiemep eotmel sané drodifferentl )andnashieaéh tahe

carbon atom ca [ er and/ on t bon oup Y
carrying the - gr ﬂaﬁo"‘g‘r’? ar#‘{ylt%e ngr ﬁ&@?ﬁ@{% Tﬂ'?%%ﬁgb@@éﬂﬁogﬁﬁaﬁron
and ni xtures cofdsiH{C NHED rs are 30 preferred. The al kyl
groups rlgferreg to above in the definition of the conmpounds of fornula (1)
may be straight g brancheil When [err] in the conpounds of formula (1) is
phenyl subst it 4P d %faehth () is phenyl substituted by a group
[err] the conpounds are capable of salt formation with bases. 35

Exanpl es of suitable salts are alkali maté\& R7 (e.g. sodium and

pot~a’SS| um salts. \ /
Y is — CH2 _/C\— C — OAr

15 RS  OH

where R3, R® and R7 is each a hydrogen atom or a methyl group and at
least one is a hydrogen atom; and
Ar is a phenyl group (optionally substituted by one or two Ci-y
20 alkyl, Cy-y4 alkoxy, Cj-y alkylthio, C;., alkylsulphinyl, Cj.y
alkylsulphonyl, halogen or trifluoromethyl groups); and the
physiologically acéeptable salts thereof.
The structural formula herein are to be understood to include the
enantiomers of each of the compounds concerned as well as mixtures of
_ 25 the enantiomers including racemates.
e In general, the compounds of formula (1) in which the carbon atom
carrying the group -(CHy)nX(CH5)mCO,R! and/or the carbon atom in
the group Y carrying the -0H group (particularly the former) are in
the R-configuration and mixtures containing such isomers sare
30 preferred.
.The alkyl groups referred to above in the definition of the

compounds of formula (1) may be stralght or branched.

35




-3- In compounds where X is -CH=CH or -CH2CH2-, mis preferably 3 when n
is 1, and mis preferably 2 or 4 when B 3s-2. Wien X is -CH=C=CH, mis
preferably 2 and nis 1, and 1 or 3 when nis 2. Wen X is SCHEGH it s
preferably cis -CH=CH . 5 When [err] is a substituted phenyl .
group it may be, Imrcosprewnsisewhgrieekyls sCiirlH-t ot e@HRCH i4em niet preferably Or “NF

part | cul ar, Paieh AOS ) 0Bk RYieR pEBFHabIE lor f QRERS 35OR Yhed M&hy' ethyl,
propyl, n- buty t- buty met ox%iwet OXy, propoxy, butoxy, acet

propi onyl , %Ff?ﬂ- mnig REetan r?yraﬂdrfbtlﬁyl»s@nﬁhloﬁyﬂ WhFErfP]ls[érr]
, h_SIHCHO) b[ err] | bmr&oxl £d1-CA=CH-26€1 34 PFeMBEBNZQ%! AH=0A-. bar Cul arly

ro enzo err r err err art i
fjsgf ul §Zubst i tﬁe %/ b%i H’té%‘ J'UE %‘[ lt iy 'E%stff”f RxEP Hreny |
group [err] iphplnuties-.{betn]utaﬁknxyhe[mta} ozié:harmw in rpdribyédlarg, para I

hyl sul ph e | or rmul a
1 S sntl r[seﬁi]a@(i‘@{ﬁ-e%ec I a a%?’ asu%“? '}‘Eﬁ¥f F°rt’)h]1’s type

(1)], -NHCONHZ err] groups y use Y Uén
i ncl ude net hd)d’“t tybutydat mgtihoxy o, ethﬂ)f»yPMq@hothOXYeraC}%tQB propidngiy |

orr] or L er 1 B e s R D SRS o oup
where 1%e subfle€ rreEﬂ[zb@r b TNHEHO o, -NHEQHs , obenziowl amiinp cul ar, par a
posi tions, or(dcetylamine)benkyyliae). (h?&"’ﬁ’)be"z"tyﬁgm@gmugfh ?gg’)‘]ﬂ% ger r]
Imfzt ﬁogg,englcet %HPCi)GEﬂ |C&5H§%’3;r:@%ﬂ a"!raaci{']i > &f@grgup, or [err] is a
2- napht hyl gr-6HpCHEIONH INHCDEHY @] yCHALEH{TONH, DNHUDh ougrdap R6 and R7 are
Bnd Rband Ry ar o Tracorly i?sgﬁslasr@%SF@‘#“merﬂ”eﬂa%é PEAE A7 Bhenyl .
group % subsiubstiitated t phenyg L hgroup LRI tinedaydeb @1 41 al kaxyye€ gy alkmybr par a
posi tions angeiRylthhof Hethy BMIpRofRL, NYE0,R2, -NHCOR2, -CONR3R* [where R2, R3
and R* are as defined for formula (I)], -NHCONH,, or
~CH,CH(CONH,)NHCOCH3 groups. Especially useful substituents of this
type include methoxy, acetyl, methylthio, methylsulphonyl, -C0,CH,,
20 -NHCOCH3, benzoylamino, (p-acetylamino)benzoylamino, (p-hydroxy)-
benzoylamino, -CONH,, -CON(CH3)2, -NHCONH, or -CHZCH(CUNHz)NHCOCHa.
The group R! is preferably a substituted phenyl group where the
substituent may be in the meta, ortho or, in particular, para
positions, or is a 2-naphthyl group.
25 Compounds in which R} is a phenyl group substituted (particularly
in the para-position) by a methoxy, acetyl, -CO,CH3, -NHCOCHj, _ -
- benzoylamino, -CONH,, -CON(CH,), or -CH,CH(CONH,)NHCOCH; group, or R} e
is a 2-naphthyl group, are particularly useful.
In the group Y, R and R7 are preferably hydrogen atoms.
30 Compounds in which R% is H or -CH3 and RS and R’ are hydrogen atoms
are also preferred.
When the Ar phenyl group is substituted, the substituent may be
in the meta, ortho or para positions and may be for example methyl,
ethyl, propyl, butyl, methoxy, ethoxy, propoxy, butoxy, metylthio,
35 methylsulphinyl, methylsulphonyl;.Fluoro, chlero, bromo or
trifluoromethyl. Preferably, only a single substituent is present,

particularly at the para-position. In general, Ar is preferably phenyl :



%thyl, propyl, butyl, nmethoxy, ethoxy, propoxy, butoxy, netylthio, 35

met hyl sul phi.nyl, nethyl sul phonyl, fluoro, chloro, bronmo or trifl uoronethyl.
Preferably, only a single substituent is present, particularly at the
para-905|t|on In general, ‘Ar is preferably phenyl -4- or phenyl

subg t ued by hal ogen, particularly fluoro or chloro. The preferences

i ndi cat ed aboverappinylbsatistdtysst by dialogen, pertimuibariat Fbworoei bl chderqr nore

of the other stal et pl&refbhisss HURIEELE dH50e P dlnSClRHS Ba 1R°

i nventi on thus has r( [err]
and n is 1 andcembinatign withsone gpdrarei af thgrother gstagked prefepanees: and nis

1 and mis 2 or n if plefélded droup OF campt{tﬁﬁé]oﬁ thé EMYIondEMIP has' k! t Ut ed
(preferably in the 10 Fara position) by a methoxy, acetyl, [err]

benzoyl &mi no, [[FPYIHAL) &% PPAENSUp or [err] is a 2-naphthyl group; [err] is
a hydrogen atom or mlmwtﬂgraupcu OBil* | arindl iseurimcﬁmem)adbegerisazcam m oy
15 phe or e bst.i t by fLuoro or chl

Conpounds of thlg t‘i’pg r}%;l\?/n'g'ﬁe 'ﬁ% c?ﬂab'br}sa dif c'&r‘rsykn‘br f‘hés[zel”?¥ Yisub is
in the R confiogufation are particularly preferred. Especially preferred

‘conpounds of this B gkt % BhbRASGrodh \embgﬂthew l(pgéf&aegkgf}beu% oup

substituted (preferab nzoyl am no or
[err] paoticul aaar9-nq$etiqyr)nby a Aeymwlycm%wlly F9efhy -YHEAGH 30fber@nplamids,

according to theol ventmrwfsug y3e oehecH, @H CONH) INHCOR!, riroualéﬁnhﬂy @X¥=naphthyl
2- (2- hydr oxy- 3&2 Xypropo oxozcycl opéntyl]- 3 ept enoat e;
[err]-(-)-4-(ASECYRam no) phenyl 7-[3-hydr oxy-

2- (2- hydr oxy- 3- phemSx y9ro hgdsdgen- sbanc vt | Dmedhyl hrougdiept enoat e;

[ew] (-)-4- (Benzo)ﬂsaghgwph%]*lyd&tje% hé/éimrs?XXnd
15 Ar is phenyl or phenyl substituted by fluoro or chloro.
Compounds of this type in which the carbon atom carrying the
-(CHy)nX(CH5)mCO,RY group is in the R- configuration are
particularly preferred. Especially preferred compounds of this type
are those in which Rl is a phenyl group substituted (preferably in the
20 para-position) by benzoylamino or -CONH,, particularly the former.
A particularly useful group of compounds according to the
invention are the following :
[1R-[1a(Z),2B8(R*),3a]]-(-)-4-Acetylphenyl 7-[3-hydroxy-
2-(2-hydroxy-3-phenoxypropoxy)-5-oxocyclopentyl]-5-heptenoate;
25 [1R-[1a(Z),2B(R*),3a]]-(-)-4~(Acetylamino)phenyl 7-[3-hydroxy-
*..,- 2-(2-hydroxy-3-—phenoxypropoxy)-5-oxocyclopenty1]-S-heptenoate;
(1R-[1a(2),2B(R*),3a]]-(-)-4-(Benzoylamino)phenyl 7-[3-hydroxy-
2-(2-hydroxy-3-phenoxypropoxy)-5-oxocyclopentyl]-S-heptenoate;
[1R-[1a(Z,5*),2B(R*),3a]]-(+)-4-[2-(Acetyl anino)-3-amino-3-
30 oxopropyllphenyl 7-[3-hydroxy-2- (2-hydroxy-3-phenoxypropoxy)-5-

oxocyclopentyl]-5-heptenoate; N
[1R-[1a(2),2B(R*),3a]]-(~)~4-(Anigpoufb
7-[3-hydroxy-2- (2-hydroxy-3-phenoxypro

~5-heptenocate;
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2- (2- hydr oxy- 3- phenoxypr opoxy) - 5- oxocycl opent yl | - 5- hept enoat e;
[err]-(+)-4-[2-(Acetyl am no)-3-am no-3- 30 oxopropyl]phenyl
7- [ 3- hydr oxy- 2- ( 2- hydr oxy- 3- phenoxypr op@xy) - 5- :

Dieese V) 5 IR e S o e oot

- 5- |1ept€H10at€¥-[B€Hydkoxy-2 (Z—hydroxy—3-phenoxypropox( -5-oxocyclopenty1]-5- >
- 2-(2- hydr oxy- % noxypropoxy) 5- oxocycl opentyl ] - 5- hept enoat e; -5-
[err]-(-)-4- | am nocar bonyl ) phenyl

7-[ 3- hydr oxy- 2- ( 2- W)‘IE-F 'ZB,MGHbMﬂ@bdXWH@lOM{C{W@[D-peiyﬂydn]y-i-
h
B e i

benzoat e; [ eepzoatgapht hal enyl 7-[ 3- hydr oxy- 2- ( 2-
hydr oxy- 3- phenoxypf[@ﬁqz%)(zﬁ ﬁ(ﬁ‘)’@?gﬁﬁﬁbi\ﬂ%l@ﬁgf P Hydroxy-2-(2-

[err]-(-)-4- Benzoylan1no p enyl
2- (2- hydr oxy MYIR@pTdr '?&“ﬁhlé?ﬁ?)??b}‘bﬁoﬁwﬁyslmyu'&g@ﬂ@‘jﬁ"]ﬂase, hept enoat e;
Le(rjr] 4- Vet hOXyphe'M%—[h'u{(Z) I@,(’éﬁ-{(uq’ﬁ@{lh@ﬁ mzrtlo)phenyl 7-[3-hydroxy-

ro ropo ro n - 5- eno
[grr] - )2 %&%’ﬁ'@?{a a5 gTﬁﬂ'gﬁy? yp?' g qpP °°V° °°e"t3’1]"5"
2- ( 2- hydr oxy-hephérerabay pr opoxy) - 5- oxocyclopentyl] 4- hept enoat €;
[err]-(-)-4- (Benzoillﬁrl?f&gig*%‘z%]?ahﬁ r}%)ﬁl é/g' EB-(él-fluorophenoxy)-Z-

hydr oxy- 3- phenox cycl open
[err]-(-)- (‘Aﬁf%@ﬁ? f}ﬁyény*y-?-oxocyclopentyl]-S-heptenoate, |

3y ony 2 ~.L 27 Ny 1 Rt oKy g PO La SERKOEY ChARETHRSYT - 3bydroxy-
hept enqat e. éﬁ’_ﬁ)’ec‘l'all y—usefUl group of npounds ?—4 hi's type

[err]--)-4- Ec ﬂﬁ%ﬁ%ﬂ 'WhﬁQ?xﬁ9f398§y 1§-oxocyclopenty1 -heptenoate'
[1R-[1«,2B(R*),3al]-(-)-4-(Benzoylamino)phenyl 3-hydroxy-2-(2-

hydroxy-3-phenoxypropoxy)-5-oxocyclopent aneheptanoate; and
(1R-[1a(E),2B(R*),3a]]-(-)-4~-(Aminocarbonyl)phenyl 7-
[ 3-hydroxy-2-(2-hydroxy-3-phenoxypropoxy)-5-oxocyclopentyl ]-5-

20 heptenoate.

An especially useful group of compounds of this type are :
[1R-[1a(Z),2B(R*),3al]-(-)-4-Acetylphenyl 7-[3-hydroxy-2-
(2-hydroxy-3-phenoxypropoxy )-5-oxocyclopent yl ]-5-heptenoate;
[1R-[1a(2),2B(R*) ,3a]]-(-)-4-(Acetylamino)phenyl

25 7-{3-hydroxy-2-(2-hydroxy-3-phenoxypropoxy) -5-oxocyclopentyl]

-5~-heptenoate; —

[1R-[1a(Z),2B(R*},3a]]-(-)-4-(Benzoyl amino) phenyl o/
7- [3-hydroxy—2-(2-hydroxy-3-phenoxypropoxy)-5-oxocyclopentyl]
~-5-heptenoate; :

30 - (1R-[1a(Z),2B(R*),3a]]-(-)-4-(Aminocarbonyl)phenyl
7-[3-hydroxy-2- (2-hydroxy-)-phenoxypropoxy) 5-oxocyclopentyl]
~5~heptenoate;

[1R-[1a(2),2B(R*),3al]-(-)-3-(Benzoylamino) phenyl
7-[3-hydroxy-24(2fhydfoxy-};phenoxypropoxy)-5-oxocyclopenty1]

35 -5-heptenocate; . '

[1R-[12(2),2B8(R*) ,3a]]-(~)-4-(N,N-Dimethylaminocarbonyl)phenyl
7-[3-hydroxy-2-(2-hydroxy-3-phenox§propoxy)-5-oxocye lopentyl ]-5-

heptenoate; ‘
?



{ 2- hydr oxy- 3- phenoxypr opoxy) - 5- oxocycl opent yl ] - 5- hept enoat e;
[err]-(-)-4-(Acetyl am no)phenyl 25

7- [ 3- hydr oxy- 2 ( 2=hydr oxy- 3- phenoxypr opdx$) = 5- oxocycl opent yl ]
-5-hept enoate; [err]-(-)-4-(Benzoyl m no)phenyl '

7- [ 3Hydr oxy- 2- (2- hydr oxy- 3- phenoxypr opoxy) - 5- oxocycl opent yl ]

" -5-heptenoate; 30 [1R-[1a(Z),2BERY)],3&]]-(4) (MeBhyRcal(Dpnfa-) Ridraxl-2-

7-[3- hydr oxy- 246 2- o) y-3- bhenoxypr XY) - 5-0X0 opent y] ]
- 5- hept enoat e; (?ghrﬁ%g%’?;s}/Q%%éﬁ%gﬁgﬁ?%gﬁ%ﬁ%mer%ﬁ"10'°"°'4 ~heptenyl]oxy]-
7- [ 3- hydr oxy- 2bgazdapds oxy- 3- phenoxypr opoxy) - 5- oxocycl opentyl] 35
-5-hept enoate; [err] f{pi14 ' lragl yb )i 2-(2-
7-[ 3- hydr oxy- 2- ( 2- hy(tjr'm!:y- g’gﬁ?‘&%?@%&iy é}g?'%;o c?o eﬁ%ﬁx-YSg (2
hept enoat e; hygroxyasrahenoxypmepexH) - 3= xory¢ Brpend vk Ir2yhept encate;
(2- hydr oxy- 3- phenoxy praufa%yay Ezsgmqyumﬁai hengl X020 J1¢RL AILSEOSRERbxy) -2-
benzoat €; [errg- - NapHhT hal i:rkv'l %3- ydroxy)?az- ?% 5P e xy)-2
hydr oxy- 3- phen ‘x’i‘ﬁ"éﬁ’é‘?&?)‘y - SRR 5peaNosY Flopentyt sAchart enoate;
Le(r]I r]-4-Met hoxypheny[152—[[l2(1132693*):&6]D-r!h?zcmé(mﬁni’oylamino)phenyl 7-[3-hydroxy-
ydr oxypr opoxy}- gl Y%9- entyl ] -5- tenoal e; .
[err]-(-)-4-( B&?o&%gir:n&r%? &h%ﬁ%wp%? ngﬂié rJ&‘(‘SF-y SE8pentyE}-Gineptenaate; and
2- ( 2- hydPoxy- 3- phenokifrldpRELR* b, mdde(-0i-6pBengbylanihejihenghtehydruky:d-(2-
[err]-(-)-4- ( BRodQxy asigRehaREboxy) DY Bx&Ya Fo
hydr oxy- 3- phenoXxypr ggoxdﬁ) - b- oxo%@%?open@gxgﬁo ptag?\nc?gteg?mﬂ?m’rt her i nportant
group of conpounds®a 8F ni'PeBt e aF 1R Al | eAmPPURds Besardispde bhe yinverttigh
physi co- chem ceahatpheperdspesialllly CliseFak epHyBeca-\aeicdll baddet i€ which make
pharmaceut i cal tf ormul at i QPard8 e 1}5. . "[(irr,l-(- - 4- Acet yl phenyl
7- [ 3- hydr oxy- 2t ep very suitable for pharmaceutical formulation afre :
. 15 [1R-[1a(2),2B(R*),3a]]~(-)-4-Acetylphenyl 7-[3-hydroxy-2-(2-
hydroxy-3-phenoxypropoxy)-5-oxocyclopentyl]-S-heptenoate;
[1R-[1a(Z),2B(R*),3a]]-(~)-4-(Acetylanino) phenyl 7-[3-hydroxy
-2-(2-hydroxy-3-phenoxypropoxy)-5-oxocyclopentyl]-5-heptenoate;
[1R-[1a(Z),2B(R*),3a]]-(-)-4-(Benzoyl amino) phenyl 7-[3-hydroxy
20 -2-(2-hydroxy-3-phenoxypropoxy)-5-oxqcyclop_entyl]-S-heptenoate;
[1R-[1a(2),2B(R*),3a])-(-)-4-[4-(Acetylamino)benzoylamino]phenyl 7-[3-
hydroxy-2-(2-hydroxy-3-phenoxypropoxy)-5-oxocyclopentyl]-S-heptenoate;
[1R-[1a(Z),2B(R*),3al]-(-)-4-(Aminocarbonyl)phenyl 7-[3-hydroxy
-2-(2-hydroxy-3-phenoxypropoxy)-5-oxocyclopentyl ]-5-heptenoate;
25 [1R-[1a(Z,5%),2B(R*),3al]-(+)-4-[2-(Acet ylamino) -3-amino-3-oxo
) propyllphenyl 7-[3-hydroxy-2-(2-hydroxy-3-phenoxypropoxy)-5-oxocyclo-
_pentyl]-S-heptenoate; .
[1R-[1a(2),28(R*),3a]]-(-)-3-(Benzoylamino)phenyl 7-[3-hydroxy
-2-(2-hydroxy-3-phenoxypropoxy)-5-oxocyclopentyl ]-5-heptenoate;
30




henoxypr opoxy) - 5- oxocycl opentyl ] - 5- hepfenoate;

hydr oxy- 3-p

[err]-(-)-4-(Acetyl am no) phenyl 7-[3-hydroxy

- 2- (2- hydr oxy- 3- phenoxypr opoxy) - 5- oxocyct epent yl ] - 5- heptenoate
[err]-(-)-4-(Benzoyl am no) phenyl 7-[3-hydroxy 20 vl
- 2- ( 2- hydr oxy- 3- phenoxypr opoxy) - 5- oxocycl opentyl] -5- heptenoate g
[err]-(-)-4-[4-(Ac I ) y. 7

hydr oxy- 2- ( 2- hydrojbxéﬁg%ZEdgggﬁgﬁgﬁg§Pq]@9@@& FoggﬁlgT?w%“ﬁE"enoate .
[err]-(-) - 4- (@vhydmxybBrppehph@rppoxy) - 3-dxodyckopent yl]-1-oxo-5-heptenyl Joxy]-

- 2- (2- hydr oX¥senz pggpoxypropoxy) 5- oxocycl opentyl ] -5- heptenoate 25

[err]-(+)-4-]2- (Ac t m no) - 3- am nQ-3-0xo0 propyl pheny
7-[ 3- hydr oxy- 2- ( 2- &éf&é’}.ﬁ %ﬂ‘&ﬁbxWﬂo%de?zwmbw)(Weﬂvl 7-[3-hydroxy-2-
pentyl ] - 5- heptzeRpddo y-is%hm(yﬁmgoiﬁeamdc VENRSLhdptledo &lr OXy

2 (2 Ty dr oxy- 3 Pengx L ROk fa;acxcmpﬁsﬁglyenh YRS S 30 T

l(o 2- hyd{ OXYy- 3rrﬂdengﬁwmybr@oeybéfokm@ﬂbyédtgrl?)MeEtMenyI ] oxy] -

(gnﬁsgr gxy[g phenoﬁ@ﬁ %P% ;Qd;%ﬁ: g*d%thg[%gyﬁ‘mgypépegﬁgat [3-hydroxy-2-[2-

[ err] - 2- Naphthysicexy3- 4{Cmeh91mtbx9)gheogxy]propoxy]-5-oxocyclopentyl] -5-

Pg(rj:fxé)(l\/gt ﬁ{}lgsﬁl ‘ﬁgoxlyg pﬁeoxocycl opentyl ] g hSE)tenoate

hydr oxy- 3- (4- (meth |ﬁn e?ﬁvﬂmp%ﬂﬁao -45 y?s#"t%ﬁéh@'}ﬁﬂyld [fehydroxy-

hept enoat e; [ZimElhjbrbfo1@Bﬂéﬁbiybﬂéﬂdi9)¥5“%&ME clo 3ni9ﬂqlﬁuﬁéptenqate' -

(orr1-(-) 4 (Bohzoy Mt TOZMAGE) gt (- A tbdnaoy foniF8)ReRsh 5-r- Z

hydr oxy- 2- (2-deuxy@)z-Bz-piydnmwpr-ﬂmyypﬁ)mxngaebgmm;abedbyﬂnmaﬁﬁeﬁate,and

[err] - % Qﬁgnzoylan1no)phenyl 3- hydr oxy- 2- ( 2- |
[1R-[1a,2B(R*) ,3a]]-(-)-4-(Benzoylamino)phenyl 3-hydroxy-2-(2- .
hydroxy43-phenoxypropoxy)-5-oxocyclopentanehepténoate.

A particularly preferred compound according to the invention is :

[157[1a(£),26(5?);3a]]-(-)-4—(Benzoy1amino)phenyl'7-[3-hydroxy—2-

20 (2-hydroxy-S-phenoxypropoxy)-5-oxoc9ciopenty1]-S-heptenoate.

Compounds of formula (1) inhibit qastric acid secretion, as
determined for example by their ability to inhibit histamine-induced
secretory responses in the rat perfused stomach, following the method
of Ghosh M.N. and Schiid in Br.J.Pharmacol., 1958, 13, 54 as modified

25 by Parsons M.E., Ph.D Thesis, University of London, '1969. e

The compounds also provide gastrointestinal cytoprotection, as
determined for example by their ability to inhibit ethanol-induced
lesions in the conscious rat, following the method of Robert et al in
Gastroenterology, 1979, 77, 433, modified by the use of Smg/kg/s.c.

30 indomethacin prior to the administration of the test compound.

The compounds are thus of interest in the prevention and/or
treatment of ulcers. They may also be used in the treatment of other
conditions which arise_from the hypersecretion of gastric acid. They
may be formulated in conventional manner with one or more

35 pharmaceutical carriers, for example for oral, buccal, parenteral or

rectal administration.



hydr oxy- 3- phenoxypr opoxy) - 5- oxocycl opent anehept anoate. A particularly
preferred compound according to the invention is :

lerr]-(-)-4-(Benzoyl am'no) phenyl 7-[3-hydgoxy-2- 20

(2-hydr oxy- 3- phenoxypr opoxy) - 5- oxocycl opent yl ] - 5- hept enoat e. Conpounds of
for a (I') inhibit gastric acid secretion, as determ ned for exanple by
their ability to i bcbmdtiunrtidmdyebeé NbeRETELEBCTE BF Y BBRNARELSt joR 441€ FHAL
perfused storr‘achd ol Ito%rl%st he nﬁrtBhOd of Ghosll M.N. and Schild in

Br. J. Phar macol 8XaMPeRg tal £y /CaNSULRRy Prudersy solutipls Bn yJwes \prepargs), by
Thesi s, Uni versinvgntfonbdnukmns Wit6OaccEptabbimeecimatal so provi de
gastrointestinal c ' )_ne r e their. abplity
Do i nhi bi t et hanol T hacapdir ey B3, ATGLLRE"For BhrGAFRl BdRinietRatidh by
met hod ef RobePalust ingject ipr@aor rasehinyosisoifyfusigy.o Fomulalidans foriinjeck ippst he

use of 5ny/ kg/ayC be Htesented IHURE @SdaGe Pfdrfl id AmpbELRY BN iiAl Al 0ol the
test conmpound. The, conpounds are thus of interest in the prevention and/or

treatment of UFAHALNErpyYithygn Addgd pregepptiset he treat ment of ot her

condi tions whi ch arFés®ubtdlmatihiinilsy payivacr el eompdlundsiiaki e Forhulatbeyagmy be
fornmulated in éﬁ%g\égntio al _manner with,one.or nore

J-onal £ S 9 re 35d Epa{ maceut i cal
carriers, for VR0 ) o) -\ A o o1 1 ?)"éﬁ'leﬂ?%r}egl’ o] f%ﬁtrzf 8
adm ni s§gat i onadministd-ativre conpgitinoss wayh s Soppouslitdriesf ar retedtion enemas,
adm ni stration eXGHIRL & ; p : thwg i or
syrups prepar eﬁ)?x%: r%\?ent | o%‘g ngtqggél\getn\?ml?@aggﬁep%?% e%:?spgﬁ‘tgjé %Tﬁ{;a&a
conpounds nay Beteprofuptherdalyrerjdeemearbgs usadi ni stration by 5 bol us

i njections or contywy @eMpdUhddSareNpréirablptdda®idtered Rir@Ely ORSr BRY¥mPR in
pregented in unit do\s&gs formin angpoules, qr in_nulti-dose containers,
‘with an added 48k 2t Db Lordi0 packdbodymedplty 4t Forft times dakboufies may be

formul aj ed as pearlehbéralobdnitdetgstion ) thenyeipousdsinaiestn@bniriddefey ihectal 10
S STYRHIEE . A3 532 BB SBh 55 Bl AT g R
precise dose will of course depend on the age and condition of the
patient.
Suitable methods for breparinq the compounds of the invention are
20 described below, the various groups and symbols being as defined above
except where otherwise indicated.
(a) Compounds of formula (1) may be prepared by deprotection of a
corresponding compound in which the ring hydroxy group and the hydroxy
group in Y are protected.

25 The protected compounds are thus of formula (2)

30 1




butter or other glyceride, can be used. The conpounds are preferably
adm ni stered orally, for exanple in amounts of 0.5 to 300 [err]/kg body
weight, 1 to 4 tines daily. For 15 - %é?enteral adm ni stratioen, the
conpounds may be adm nistered in anounts of 0.01 to 10 [err{/kg body é"
weight, 1 to 4 tjmesqydajly. T | ose w |l of course depend on the”
age and condi 1] 5"?15%‘ Rt h%as )éa??%ﬁaf’gégﬁﬁdﬁg f esplg%Eer%&%g f%?u%r pBring the .
conpounds of teteshydrepyiaw2ayls 26trahydrefasen+ded, beihowyethyd,vari ous groups
and symbol s DElitlydibedffy 18 AP 8K Cari iy 1MNGHL YO I lbk iod B9 £3bah ()
Compounds of fornula (1) may ‘be prepared by deprotection of a correspondi ng
conpound i n which the ring hydroxy gg@upﬂand the hydroxy group in Y are
protecéed. 25 The ‘protected g¢ompounds are thus of formula (2) O
[err] -9- in which R8 is=dHpu+dhie Ciyer BAny | protecting group [e.g.
tetrahydropyran-2-yl, tetrahydrogsragg®-yl, ethoxyethyl, :
tri(hydrocarbyl)silyl or arylnethyl] and Y is defined as a group [err] The
two R8 groups in e.c of f.or r.e nyeni.antly the sane,

but ¢ hey may be dl'Tg SPor SFoukesin (e Hoibobds YrerSiRiE ATk

tri (hydrocar bydnyeniently Hinehgairegchuththey syt be (Hifif erendy i Dalesheedsane or
differgnt e.g. | K\l i ; : r : I rs al kyl
and CG@O aryl gre‘?)rfjdgg?*S%Jichtéﬁgzgg&%aﬁg?%’félkgt%%l ﬁyetoﬁal%wn-slﬁgr%ﬁﬁle, S

i sopropyl, n-max be thessme: or diffprentl e.ad ICyke gdkihy|Coandelikenyld C3Preferred
hydrocar byl qyetps11¢ ‘91"2§ addikyl dIC.-17 aryl gbBlgl! SadHl grodidd Yhelude

L

e e C o R G ety -

benzyl, di phemghypetdagl berzyl [ i Rple€eyd e®ehiddocarbyl groups are C;-, alkyl, e.g.
15 methyl and t-butyl. Trimethylsilyl and t-butyldiméthylsilyl groups are
particularly prefefred.

When R® is an arylmethyl group it may contain up to 20 carbon .

atoms, e.g. benzyl, diphenylmethyl or tfiphenylmethyl.
The method used to deprotect the protected hydroxyl group will
20 depend on the nature of R8 but in general acid hydrolysis or reduction
may be used.

Thus, for example when R8 is a tetrahydropyran-2-yl,
tetrahydrdfuran-z-yl.qr ethoxyethyl group deprotection:may be carried
out with an acid. Suitable acids include inorganic acids such as

25 hydrochloric acid and organic acids such as acetic acid or

trifluoroacetic acid. Suitable solvents include ethers (e.qg. diethyl W

ether, dioxan and tetrahydrofuran) halogenated hydrocarbons (e.g.
dichloromethane, hydrocarbons (e.g. toluene), dipolar aprotic solvents
(e.g. acetone, acetonitrile, dimethylsulphoxide and
30 dimethylformamide) and alcohols (e.g. methanol, ethanol and ethylene
gylcol). Where desired the solvents may be used in combination_with.
water. The reaction may be carried out at any suitable temperature,
such as from 00 to 500C, e.q. 409 to s00c.
A tri(hydrocarbyl)silyl group may for example be removed by acid
35 hydrolysis, e.q. with dilute mineral acid or trifluoroacetic acid or

by treatment with fluoride ions (e.g. from a quaternéry ammonium

e



The met hod used to deprotect the protected hydroxyl group wll 20
depend on the.nature of R8 but in general l@ctd hydrolysis or reduction nmay
pe used. Thus, .for:- exanple when R8 is a tetrahydropyran-2-yl,

tett ahydr of ur ai dodildeOsuct BO*0R T BIH-bAE PL RmASHIAL Efldr98e YTBY g Out
wi t hi™4n aci d. Sui?ablee %ci ds incl ude iin)%rgani C aci dsr su)(r:?ral1 g?ﬁzgﬁéa{tmgﬁt

hydrochl oric adtH Aeers hriroose; Huoside, Asylnestbrk axevrs @ay the renayeddeetic
aci d. Suitabl eredlotdphs d.a¢! bydeyeidyenslysisy. e di.ekitn achdbae, meliadXsdt aapst

t et rahydr of hal ted hyd b . Q. dichlorqumet , .
hyclr Gear bons (&gl SeoPEAAbGY off BRPIERLR Br & Sspttaint “YRGa Laudh girig (e-o.
acetonitsrile, @pnen liyiEluoghdedetberate)3in the putsmeteyiff artmial delgand

al cohol's (€. 0. oeRbMAARLY) TheMAledld SHIVEheGuchYhE UibnidfbEhAESM, &gl N

solvents may be us I n conbl nation w t e reaction nay Qarried
out at any sui £880 tepeefAtuEeure, such as from[err] to [err] e.g [err] to

50C. A tri (hydrocardawpadridsybf Fohil 470Y) fnldly B PFBpErdChy FRYAAoRYoP G d 35
hydr ol ysi s, e. g Wltp dgl ute mn )ral acid or trifluoroacetic acid or by
treat nent wi t h “PPRASINE R if8ﬁ'§“](°e.(g. froma quaternary ammonium - 10-
fluoridaosuch as tetra-n-butyl anmonium fluoride), or by treatment with
aqueous hydrogen fluoride. Aryln@ihyl groups may be renoved by reduction,
e.g. by hydrogenolysis, e.g. with a NEEH ly | yst such as platinum

P X €.g. 5 bor on

or palladium or by treatment w/th glLewi's aci‘d
trifluoride-etherate) in the pfesefice of a thiol (e.g. e@tyanethi ol) in a
suitabl e sol vent such as dichl @ thane at e.g. roomtenperature.
Conpounds of fornula (2) may p ared by oxidation of a conpound of

f ori¥ul a163) 10 OH [err] with Tor exanple pyridiniumchlorochromate in the

pr?sence of a BE@J‘?&: example pyridinium chlorochromate in the presence of a buffer
(e.g. sodium acetate) in a suitable solvent (e.g. dichloromethane) at
an appropriate temperature (e.q. -10%C to room temperature).
Alternatively, the oxidation may be carried out with
20 dimethylsulphoxide, activated by N,N'-dicyclohexylcarbodiimide, in the
presence of pyridinium trifluoroacetate in a solvent such as
dichloromethane at e.qg. -10°C to room temperature. Other conventional
oxidative methods can alsc be used, for example Jones reagent.
Intermediate compounds of formula (3) may be prepared by the
25 methods generally described in European Patent Specification 160495.
It will be appreciated that the deprotection method (a) is
Lo, usually applied in connection with the formation by oxidation of the
cyclopentyl ring oxo group. Thus, the compounds of formula (1) may
generally be prepared by oxidising a corresponding compound of formula
30 (3. )
The formation of the ring oxo'group may however be effected prior
to the introduction of the desired R! group by esterification (e.g. by

method (b) below) and the protecting groups removed thereafter.

35



®

(e.g. sodiumacetate) in a suitable solvent (e.g. dichloronethane) at an
appropriate tenperature (e.g. [err] to roomtenperature). Alternatively,
the oxidation may be carried out with 201 di et hyl sul phoxi de, acti vat ed
by ]Ic\ll N -di cycl ohexyl carbodiimde, in the br esence of pyridini um : bd
trifluoroacet te' | c t room
t enperat ure. (g)h 0%8%'?/&;5#?2%05?‘%? @Ztﬁﬂg Qi hodé %ﬁeﬁlbgo eerﬁs d'lq %Re
exanpl e Jonesoreesponding naebmdlnrat@ldenpogndsweoﬁommnm dn( ghiomaf! bis a
prepared by t}h@rdmn atom rrg;tmse%%%gm&hg@sscrl bed i n European Patent

Speci fication 160495 It w || be appreciated that néhhe deprotection nethod
(a) is usually apBsetes ﬁ"é’ﬂﬂ]‘ﬁeét?‘{ﬂﬁ%mq 9Ft Frrmuds nek)i BaY By esarased & of t he

cgﬁletr)gslntylb rdoﬂGe@i@ngdiDltﬁe ?i@éspdrh@n@%ﬁwyiicoécﬁdoﬁﬁw ag(aau?ayedl 0
g y be prepar.e oxi dising a,corres cQ n

() The 1 or MBFFEAFSP (Ara"r 7 5T bt RP L MiaSH RONEGRRDCraped o BIRIP Lo
t hehi gt E g;:lugtbiyonem‘tlbhenﬂesam a:lk{/brah]log:f@wpaltgl (esq erisbbutafli cmlareformete)
met ho el.o tiec i b
Conmpounds of orgp'rru a ( r{l%:-?&é) (%% rb&qvg{(g}igggid y¥§§t e?ﬁ %%SS{‘:}? Pa (D)
cor r espondi ngudbatilex pase (aemd§r1¢ttylamhee eonpaiAiee ). nTWIﬁ?ﬁlY%tﬁd] is a

hydrogen at OrgerRYatGQBVEIH 'tﬂ&iilbenﬁ;mga witAUgn TRpr&3a bt CompbHEP RG], Of

for mul &0 (1) may be prepared conversion of the correspondlng
carboxyl i ¢ adhdeh rarg aHEhest ?’?Pa'f‘e‘él""d’éf"f‘%tqrv'éax degprepargd Qyspethedsg ni xed

anhydride) fanhagshduer t&xnase eusbu fcﬁa@he Qﬁepbﬁénaﬁ o Ikyibwrchbﬁus@frﬂwat e (e.g
chl ori de) in the '

I sobutyl chl ormat e d
presence of ?"égfq]foﬁgi‘[ﬂég @de tcﬁf)gﬁf‘lylag thlg S?Pvengfd?/ri@)' ISt i vat ed™
10 deri webetoeitcdie tdmdndhmthgbﬁctrmdqu) hamh happgemateditredcorerbons! (esgr |

whi ch are el ie] ol iR e Rl TP Ol 2ol lgﬁymégebgr@ﬂgasﬁgmtg%uag)d 24gjgous to

t hose 4%ed fo e preparati on of known oun | e’ sol vents
i ncl ude di polt@mpwt@FPce-gol (ram 8 ‘%éf’gm%éﬁwataﬁ%{ onitrile and

di met hyl f or mami depn23and1YroGs bt BEndBAES ¥ POFIRi16E(1)- may alsc be prepared »

by first reacting the corresponding carboxylic acid with

4

dicyclohexylcarbodiimide in the presence. of 4-dimethylaminopyridine
20 and then treating the product with a phenol RIOH. = This reaction is
conveniently performed at an appropriate temperature (e.q. 0°C to room
temperature) in a solvent such as ether or dichloromethane.
The carboxylic acids required as starting materials for this
reaction may be prepared by the methods generally described in
25 European Patent Specification 160495.
(c) Compounds of formula (1) in which X is a -CH,-CH,~ group may be ::;
prepared by reduction of a corresonding compound in which X is a cis
or trans -CH=CH- group or an acetylene group. Suitable methods of
reduction include hydrogen in the presence of a cstalyst, e.q.
30 palladium, on a support (e.g. carbon). Suitable solvents include
ethyl acetate, ethanol and methanol.
(d) Compounds of formula (1) in which X is a -CH=CH- group may be
prepared by selective reduction of a corresponding compound in which X
is an acetylene group. Suitable methods of reduction include hydrogen
35 in the presence of a catalyst, e.q. palladium on a support (e.g. CaCO,3
or BaSU“) and poisoned for example by lead or quinoline. Suitable



is di cl oromet hane). The reaction may be carried out at any suitable
tenperature e.g. from[err] to roomtenperature. The sanme group of
gonpounds of formtla (1) may al so be prepared by first reacting the
cortespondi ng carboxylic acid with dicycl 6?|e'xyl carbodiimde in the presence
of 4>di met hyl ani nopyri di ne 20 and then treating the product with a
phenol [err] This reaction is conveniently perforned_at an appropriate
tenperature (eSglvedprinclyde sSHyt Arsbath apd)methanplso) Tist reartionsiset her or
di chl or onet hanparthizal s8ybeyiable aftirdehe paupddlios oFt aérpodadsTahewn izhsX f iy
this reaction nm _gﬁ_&_epared by the nethods generally described in 25

Eur opean Pat enf? peCT i Cati on 160495. (c) Conpounds of formula (1) in which
X is a -CH2-CH2- grTbapacedyldesprepsred dsy staxhiogimateoials ovay besprepangd
conmpound: i n whi LS i Lotr : : qar ; y] & up.
Sui L abl & mot hofon Ene Eyfhxbering £REy 1HE %1080 Reflr FlcdBh LG e
catal yst, e.(q. mgthods desegiibedijabpye ofhg apghpanic(eciy istarmediatesgpan BBl e
sol.vents incl uggegdrad! by2eRt alethodd RRASFa13PddeR IS in KdbbpesrP PRORHIDS Of
formula (1) inwhich Xis i AgH:CH- group may be prepared by selective
reduction of aSeeFifdspbiedi AeP48mpound in which X is an acetylene group.

Sui t abl e net hods) ofcomssluesi N fFobdled €1 Nyidr Aigish 85is a trans tEHECH- eqapemsf a

: I —~ €e.0. | | adi . . . . i.
catal v 8 op LT BdbERRiby (4 cbbbbuilich bl e RTE

acet ate and newheiml-CH=CHai groupaction is particularly suitable for the

preparation of cOMRRUNEAG.P: JUHi6R my! PorleRandle bt o FLOEABE ! tleBRER, aQUI T ed
as starting materials may be preparéd 5 fromthe corfesponding
acetyl eni c aci 8erispre’ding; Fic gorengsvieY takuensrpoud PRYEr peiey igpbieEan The

acetyl eni c aci de g\t @en@sH1akes oFBNzdbA sPERAY B6hilY i1 @nbEiHI8PSer@R ) ClglingY for

described in European Patent Specific td' on leeQ‘A;géé) (ag)ancogﬁgtua% g of formula

(1) in vRich X&F et?dﬁ'gr‘-’ﬂ@%—ﬁddteﬂgp S8y Y

. temperature up to reflux. _

The processes in methods (b-e) may also be applied to compounds
of formula (2) and (3) and the products subsequently converted into
compounds of formula (1) by the methods described above.

20 When a specific enantiomer of formula (1) is required, starting
materials having the desired stereochemical confiquration should be
used in the above processes. Such starting materials may be prepared
for example using the methods dscribed in European Patent
Specification 160495 from an enantiomeric intermediate as described in

25 European Patent Specification 74856.



10 be prepared by isonerisation of a correspondi ng conmpound in which X
is acis -CH=CH group. The isonerisation may for exanple be effected by
‘treating the corresponding cis conpound Wt tol uene-p-sul phinic acid in

di oxan (e.g. at reflux), or azobisisobutyronitrile and thiophenol, usi ng\)
for 15 exanpl e a hydroarbon solvent (e.g. benzene) at any suitable

t enper at ur e ufhe follomiog extiglgsr dtheseste theaeidvedsidh-e) may al so be
applied to corggpsturet drer iyl (2) and (3) and the products subsequently
converted into coerounds of formula (1) by the methods described above. 20
Wien a speci f'iDriedarefermtootrfiogmits gnydrous #g605ed].bicar +i Frgnnbéyeri al s
having the degirbfgtoyrapiaoohesilgab, CERLbEtogbhdHy 788 Watr h&s uaeqml gjifag above
processes. Such starting materials nmay be prepared for exanple using the
met hod$ dscri%ed i n European Patent Speci fication 160495 from an

enant i onmeri c Thet ésiteding abbsevias tond) ade i used® European Pat ent

Speci ficati OrtR7é§l$ r's EA-eth ig acegage 9#:[9?"@5893%]% ,[%BI ] ;#ﬁ é)‘?&vm“f' ess

i nventi on. Températ dres
anhydrous | erCrtPeWisecstateUh; n ﬂlaﬁlefdld;hommgymaphym dvydsidei; c #HF-tetrahydro-

Chr oMat 0gr apTprkRS cHEEL 1 t%ﬁcl‘?iﬁroﬂ@tﬁsdne'- Ct%m‘-ie' E@Srm{'amr“% eG¥hADeNS

are used: ER-ethel; acet at e; eum err’] “unl ess
ot her wige st a'tdé!!?th@fm_am(!#?s@Uﬁ@ﬂla'lehhﬂlﬁu&nﬁ‘wel?% cEéDH%#Fhanelr ahydr o-

furan; [err] mioabharhanst;neAsN-aeelonik o1& O N-threstHy1a 0 Q1 1P . DM oHRa)
-di et hyl f or rE[am de; ¢ DVBO- di fret hyl sul phoxi de; ¥ Et OH et hanol ;' MeOH- net hanol ;
CH3CN- acet oni FEPPFEACUER AQd; PFEaSH famine; NNT.P. - nornal t enper at ure and

pressure. Internmediate 1 15 [err]-7-[5-Hydroxy-2-[ 3-phenoxy- 2-

[(tetrahydrolg‘liiémerd@gtg Y| )oxy] propoxy ]-3-] (tetrahydro 2H pyr an- 2- o/
15 [15-[1a(Z)22§(25*) 3a, g]] 7- [5 Hydroxy-Z [3-phenoxy-2-
[(tetrahydro-zﬂfpyran—z-yl)oxy]propoxy] 3- [(tetrahydro-ZH-pyran-Z-
yl)oxy]cyclopentyl]-S-heptenoic acid ' f
Intermediate 2
20 [15-[1a(2) ,2B,32,5¢]1]-(+) Methyl 7-[5-hydroxy-2-[2-methyl-3-phenoxy-2-
[(tetrahydro-ZH-pyran-Z-yl)oxy]propoxy] 3- [(tetrahydro-gg;gyran-z-
yl)oxy]cyclopentyl] 5 -heptenoate
Intermediéte 3
25 (a) [1S-[1d(£),ZB,SaQSa]]-(+)-Me;hyl 7-[2-[3-(4-f1qorophehoxy)-2— —
o

[(tetrahydro-?ﬂ;pyran-z-yl)oxy]propoxy]-S-hydroxy-3-[(tetrahydro-Zﬂ;

pyran-2-yl)oxy Jcyclopentyl ]-5-heptenoate

(b) [1s-[1a(Z),2B8,3a,5a]]-(+)-Methyl 7-[2-[3-(3-chlorophenoxy)-2-
30 [(tetrahydro-?ﬂrpyran-z-yl)oxy]propoxy]-S-hydroxy-B-[(tetrahydro-
ngpyran-z-yl)oxy]dyclopentyl]-S-heptenoate

(c) [15-[1a(z) 28,3a,5a]}-(+)-Methyl 7-[S5-Hydroxy-2-[3-[4-

(methzlthm)ghenoxz] -2- [(tetrahxdrO—ZH—pzran-Z-xl)oxz]Eropoxz]-

3-[(tetrah dro_zH- ran—2;'l)ox_1c clopentyl]-5-heptenoate

35




?I)bxy]cyclopentyl]-5-heptenoic acid Internediate 2 20 [err]-(+)
Met hyl 7-[5-hydroxy-2-[ 2-net hyl - 3- phenoxy- 2-

[ (tetrahydro- 2+ pyran- 2-yl ) oxy] propoxy]= 3z[ £t et rahydr o- 2H- pyran- 2- yl ) oxy
cyctopentyl]-5-heptenoate Internediate 3 25 (a) [err]-(+)-Methyl

7-[ 23 (4-11 uGrapRanary)s 2-

[ (tetrahydro- ox ]proiox -5-hydroxy-3-[(tetrahydro-2H

pyran- 2-yl ) ox At xahydsp-4- [3F2h¢ﬂ0x043-{Nbetnﬂhydro-
7-[2-[3-(3-chigy X L Q2 R B ORY-

pr opoxy] - 5- hydﬁsgpﬁﬂ? yi{%ﬁ?.”;’%?&"] = (heét 2=5y9¥ﬁ6§1y¥)cy)!y)] %i’_

2H pyr an- 2- yI) rantZ-ol eptenoate (c) [err]-(+)-Methyl

7- [ 5- Hygr oxy- 2-[ 3-[ 4- (nethylthio)phenoxy]-2-[(tetrahydro-ZFprran-Z-yI)oxy
propoxy 35

[(tetrahydr L yl ) oxy] cycl opentyl ] - 5- hept enoat e -14-
Internedi ate 41Ref1d; -Sueawvﬂg%ﬁ)ll-]E&-(ﬂhﬂyﬂnoxy;z}-fp(hemxmnvﬂﬁﬂ-)-6-
2H-pyran- 2-yl) Q%) Mo ~2=5dab3EJARY 91 P13bE B30 V1) OXY] - 2H
cycl opent a[ b] f =2= _
[err]-8-(2-Hydroxy-3- phenoxypropoxy)-G-

(phenyl thoxymﬂ%mﬂ*ﬁgtgwplo[3 2.1] octan- 3-one 10 Internediate 6
[err]-( C 2 3-chenoxy 2-
[(tetrahydro- o X .

oxy] cycl opent yn(]tezr BB -2-y1)o&9§ﬁdﬁ5§$ﬂyﬁl33§(@ét§a%‘dz% @H%&ra@ct-aa)-

described in €] TeaGatron No I60495. Thnrernedi ate / Vet hyl
4-[ (tetrahydro : peRzoat e
-

15 Intermediates 1-6 were prepared as described in European Patent
Specification No 160495.

Intermediate 7

Methyl 4—[(tetrahydro-Zg;pyran—Z-xl)oxy]benzoate

20 A solution of methyl 4-hydroxybenzoate {10g) in EA (60m&) containing
saturated ethereal HCl (3.5 mf) was treated with dihydropyran (12m)
and the solution was allowed to stand at room temperature for 24h. A

further quantity of dihydropyran (12m%) and ethereal HC1l (3.5m%) was
. added and the solution was left for 17h. The solvent was evaporated
25 and the residue was dissolved in ER (100m%) and washed with 2N NaQOH
solution (2x50m%), brine (50m2) and then dried. Evaporation gave a
residue which on purification by chromatography using 3:97 ER -
toluene as eluant gave the title compound as a white solid (10.2q),
m.p. 58-629,

30
Intermediate 8
4-[(Tetrahydro-zg;pyran-z-yl)oxy]benzoic acid
A suspension of Intermediate 7 (10.0g) in MeOH (200mf) and SN NaOH
solution (30mi) was stirred at room temperature for 24h. The solution
35 The




20 A sol ution of methyl 4-hydroxybenzoate (10g) in EA (60ni)
containing saturated ethereal HO (3.5 m) was treated w th di hydropyran
(12m ) and the solution was allowed to stand at roomtenperature for 24h. A
further quantity of dihydropyran (12nl),and ethereal HO (3.5m) was added”
and the solution was left for 17h. The sol ‘'vent was evaporated 25 and”
t he residue was dissolved in ER (100m ) and washed with 2N NaCH solution _
(2x50n ), brine (50m) and then dried. Evapor ation gave a residue which on
purificati on(Bx3Qm8) oanst egidifligd (hyi hipe 3tropwizR addidlioens’ 5N reldractilogave t he

title conpougdidis %éwea@lﬁ% &4&91@&% wild 1£&rerd] ofP tl:n(ﬁﬁfen?gé %ﬁlé

4-[ (Tetrahydro- 2H pyran-2-yl) nzol ¢ aci suspensi o

7 (10.0g) i ncegRaUNd AHF wh ‘éﬁds@?\/& Ng §Ivd!-|Pon1 &\:*éﬁg? was stirred at room
t enper ature for 24h. The solution 35 was evaporated to about 50m and
[err] h’watgr 2 90n1) The m xture was filtered through [err] and
thefﬁltrate w th ER -15- (2x30m ) ~and acidified by the
dropwi se addNt{dehydfoxyphérwdr) ek (et ratedio-2HIRer 422Uy 1 Jox ]ﬁg&@mmé ate was
filtered off atgdeysh bterddetheaREPOUHI1GS 1 WY Thr SChdoHa) Tt288 was™ P
[err] 5 er med

N- ( 4- Hydr oxy pheated) with] £t % (aLGmR)oaddHthen grivalyyl) ekydhicez (Gusaa) Aargiothe i on

of Internedlaiﬁ&e(&slghmddw 0PHFoA 38081, aA Jo%&lorvveﬁ 41Rh&shefbi h Et 3N
(6.0m) and t(hen pi val oy& or| he m xture was stirred at

[err]1@or 30¢H#id9) 20 O8F 113088 o'ra84aa$ﬁ%eﬁﬂetﬁ@| mmure was sBigred fer i §t30nd )
was added andodnheeméﬂatlﬁﬂe wal fdri 105 sk08097hTRé miReuRd WEPETidteFey,apkk f or

1.5h at Th t filt d, the filt td d the-
Feai due i ssEHURALT rerReYbRtsd opdFienger s Bl Ved G0 tadhebs” °"¢ 1T
preci pitate Mwcdhgwaof wattezr E2D0pit) gave arpsicabi t atedwt rotmwdsA- ﬂmme‘dOogfr ve
the title COQP&’%@Qs@aﬁﬂ‘sXW'f%Sm ]é-MeDH tosgivled t@é'tqg,le chmeurLaegs]a white

15 solid (5.6g), m.p. 173-1740,

Intermediate 10 A _
(a) [15-[1ag£),23(%2?),3a,5a]]-(4)-ﬂ7Acetylphenyl 7-{5-hydroxy-
2-[ 3-phenoxy-2- [(tetrahydro-ZH-Pyran-Z-yl)OXYJbFODOXY]f3-[(tetra-

20 hydto-ZH-pyran-Z-yl)oxy]cyclopentyl]-S-heptenoate
A solution of Intermediate 1 (0.45g) in dry CH 3CN {15m2) at -10° was

treated wlth,Et3N (0.2m2) followed by isobutyl chloroformate
(0.1&m2). After stirring for 45 min. p-hydroxyacetophenone (0.23q)

was added. Stirring was continued for 2h at -109 to 00 and then the o=~
25 mixture was diluted with water and extracted with ER (3 x 50m&). The e
combined extracts were washed with 10% copper sulphate solution
(75mL), water (10m%) and then dried. Evaporation gave a residue which
on purification by chromatography using 2:1 ER-PE (40-600) as eluent
gave the title compound as a gum (0.43g).

30 L.r. (CHBry) 3550, 1753, 1678cm-1, [al2” + 19.60 (MeOH)

The following compounds were prepared in a similar manner from

_ Intermediate 1 and the appropriate phenol:-



Intermediate 10 (a) [err]-(+)-4-Acetyl pheny 7-[5-hydroxy-

2- [ 3- phenoxy- 2-[(tetrahydro- 2H pyran- 2-yl ) oxy] propoxy] -3-[(tetra- 20
bydro- 2H pyran-2-yl ) oxy] cycl opentyl ] - 5- hept enoate A sol ution of
Internediate 1 (0.45g) in dry [err] (15m) at 10 was treated with Et3N
(0. 2?11‘) followed by isobutyl chloroformate® (0.14m ). After stirring for 45
mn. p- hydroxyacet ophenone (0.23g) was added. Stirring was continued for
2h at -10 to H?] apfg_ 5 dj | A er and
extracted with F FasrEo—Rtth 10%
copper sul phatw-pﬁﬁmxl-Z-\Mttetrqhyem-)ZH_gm mldpxgg opwayleBat i on
gave a resi due[(/\ﬂétfihh \ i ‘1‘.§J~u e e2 1 ER— PE
[err] as eluenT gave (T

(CHBr3) 3550, 1753 (CHiry F%@Or!] 3‘(%01-35913hé6?%"!'w[ﬂé cdrrﬂo?r d¥eQi) o pr epar ed
in a si 'Iar rranner from Intermediate 1 and the approprrate phenol :

-16- (b .

hydr oxy- 2- [3 pﬁ

' :
etrahydro=Ztie )oxx]cyclopentyl]-s heptenoate
[err] ("‘)'4'[( :

7-[ 5- hydr oxy- 213~ éﬁ@k@?ﬁﬂq,( ﬁé‘tor,ahiitﬂ,oimqmy?‘arhd I)*oi!}]‘p"r éPepH)] - 3-
t etrahyggo- 2H pyr an- 2-yl ) oxy] cycl opentyl] -5- heptenoate l.r. (CHBr3) 3510
3410, 1748, 16 2 [err G—l) 0 ) ] .

7-[5- hydroxy-
[ (tetrahydro- Zhqu&am-:{aybamy]/w@(emyh:}o-'iﬂb@,qtaﬁngﬁmoﬁ’“ﬁt, y,l ]le oride
(0x¥8g) was a Ei to a, sofution of Tofenne aFeti,l]- -heptenoétu—%ﬁm rrj

(0.38g) in dry: =
. Pivaloyl chloride (0.18g) was added to a solution of Intermediate 1
15 (0.7g) and Et,N (0.38g) in dry DMF (5mg) at 0°. After 10 min a

solution of 4-(benzoylamino)phenol (0.53g) in DMF (2mf) was added and

stirring continued for 6h at 00 and 18h at room temperature. The

reaction mixture was diluted with EA (150m%) and washed consecutively

with water (2 x 50m%), 10% copper sulphate solution (2 x 50m%), water
20 (50me) and brine (50m2). The dried organic extract was evaporated to

give a residue wﬁich was purified by chromatography on

Et3N-deact ivated silica using 1:1 cyclohexane-EA as eluent. The title

compound was obtained as a gum (0.55g). _

I.r. (CHBrg) 3520, 3425, 1750, 1673cm-1, [a]go + 200 (CHCL,)

The following compounds were prepared in a similar manner to
Intermediate 10d from Intermediate 1 and the appropriate phenol:-
(e) [1s-[1a(2) ,2B(25%) ;3¢ 5a]] (+)-4-[4-(Acetylamino)benzoyl-
amino]phenyl 7- [5-hydroxy-2 [3-phenoxy-2-[ (tetrahydro-2H-pyran-2-
30 yl)oxyJlpropoxyl-3-[ (tetrahydro-2H-pyran-2-yl) oxylcyclopentyl]-5-
heptenoate
I.r. (CHBr,) 3580, 3520, 3625, 1745, 1690, 1670cm-1, [m]g0 + 20.60
(CHCL4)

35



sol ution of
stirring con
m xt ure was

4- (benzoyl am no) phenol (0.53g) in DVF (2m) was added and

tinued for 6h at 0 and 18h at roomtenperature. The reaction
shed consecutively with water (2

diluted with EA (150m ) and

x 50m ), 10% copper sul phate sol ution (% X 50m ), water 20 (50m)

brine (50mM).

.cyclohexane
20 1.

and t he appr
am no pheny
yl ) oxy] pr opo
l.r. [serr] 3
[err] - (+) 4-
hydr oxy-2-[ 3
[ (tetrahydro
3400, 1755,

3- oxopr opyl

2-yl)oxy] pro

hept egate 19, (cubey 346050, 998s, 196, 16405 11PZLERl 65k )+ 240

[err]

15

The dried organic extract was evaporated to give a residu
which was purified by chromatography on Et3Ndeactivated silica u3|ng 1:1

r honyl
1 R

iéﬂ;no a

éﬂd

g@ as g TQ d _ obtalned as a 0. 55¢) .
?3) 3525 D AhER dapo ndS
dydrnng3+Dﬁ-baanx332Hﬂ(tbbréhyﬁeo*ﬂﬂi an-20 Mbk ) j3di ate 1
| P {éﬁi—taﬁ & . _ begéoyl
%yf éfﬁgltae’t?’mpd 6 c+o?|98n @qug?s hept enoat e
580, 3520, 3425, 1745, 1690, 1670 [err] [err] 35 -17- (f)

5-

32b*qwrogy&l3hy@jloiy[iahthmxyaﬁy[Z-dﬁehﬁxy;entkﬁeeréhyﬂrg§ 8an-3520,
éG?é I j S éﬁ: L; !erE! §+EH_A _SZA ﬁg am nﬁ) é%ﬂ?‘-‘"
0 ~ t - n /y , n-

\lbL

peptienoaté (t et rahydr o- 2H pyran- 2 yI)oxy]cycIopentyI] 5-

(h)  [15-[1a(Z),28(25*)13¢,5q]1-(+)-3-(Benzoylamino) phenyl 7-[5-
hydroxy-Z-[S-phenoxy-Z-[(tetrahydro-ZH_pyran-z y1)oxy lpropoxy ]-3-
[(tetrahydro-zH-pyran-Z—yl)oxy]cyclopentyl]-5 ~-heptenoate

I.r. (CHBr,) 3700-3100, 1755, 1677cm-1, [a]20 + 270 (CHC1,)

(i) [15-[1&(2)223(25*),BaZSa]]-4-(N,N-Dimethylaminocarbonyl) phenyl

-7-[S-hydroxy-z-[3Aphenoxy-2-[(tetrahydro-zgrpyran.z_yl)oxy]

20

25

30

Eroonz]-B-[(tetrahzdro-zH-Exran-Z-zl)oxz]éxclogentzl]-S—hegtenoate

I.r. (CHBr,) 3530, 1750, 1740, 1626cm™1

(3 [1s-[1a(Z),28(25*),3a,5a]] Methyl 4-[[7-[5-hydroxy-2-[3-
phenoxy-2-[ (tetrahydro- 2H-pyran-2-yl)oxy]propoxy] 3- [(tetrahydro-ZH-
pyran-2- yl)oxy]cyclopentyl] 1-oxo0-5-heptenyl Joxy]benzoate

I.r. (CHBr,) 3590, 3520, 1750, 1715cm-!

(k) [15-[1a(Z),28(25%) ,3a,5a)-(+)-4-[[[4-[(tetrahydro-2H-pyran-2-
yl)oxy JphenylJcarbonyl Jamino ]Jphenyl 7-[5-hydroxy-2-[3ephenoxy-2-

[(tetrahydro-gﬂrpyran-z—yl)oxy]gropoxy]—B-[(tetrahydrOezg;Dyran-z-yl)
oxy Jcyclopentyl ]-5-heptenoate, from Intermediates 1 and 9.
I.r. (CHBr,) 3580, 3420, 1748, 1668cm-1, [a]g0 + 210 (CHC14)

P

‘<



ydr oxy- 2-[ 3- phenoxy- 2- [ (t et r ahydr o- 2H pyr an- 2-yl ) oxy] pr opoxy] - 3-
(tetrahydro-2H pyran-2-yl)oxy] cycl opentyl ] -5-heptenoate 15 l.r.
Br3) 3700- 3100, 1755, 1677 [err] (i)
ert]-4- (NN-Di met hyl ami nocar bonyl ) phenyl 18 -
7- [5"ﬁydroxy 2- [ 3- phenoxy- 2- [(tetrahydro 2H pyr an- 2-yl ) oxy]
opox 3-[.(t gtenahyg ! ent I - 5- hept enoat e 20
IID poxy] - 3- [ (t qtgnahy . Ba %gﬁy Ei

r. [err] 3530, d175-
ran-2-yl ) oxy[.CyC
Fgrr] 35%0) 3%2 ¥ f@@g N

d
[err]- (-l_;) 4- [[[4 [ (tetrahydro-2H pyran- 2- yI)oxyI phenyl ] car bonyl

am no] phenyl hydr oxy- 2-1 3-p 0X
[ (tetrahydro- 2(["2yrali - ;5"’ 52 ] iaphthalenyl ol sxhydroxy 1330
oxy] cycl opent yphefpxyept [(te at ahy oro it ik rv-ae g kg 3p rbpaig] S - [ (Hetrbi®ydrb- ﬂﬁBo

3420, 1748, 16r£,¢ﬁr2r_ /1Yo ] 310k g 3 13 -Hebt érfrish benzoyl am no) phenyl 7-

|—|h|—| =5

hydr oxy- 2- [ 3- pfT€ 2 I)oxy]propoxy] 3-

[ (tetrahydro- Zﬁ-byﬁ HBQQ&?§H%y1 VEWb-entyl] 5. heptenoate |.r. (CHBr3) 3520,
3440, 1558 1688, 1516 [err] 5 (m [ err]-2- Napht hal enyl

7-[ 5- hydtoxy- 2-[ 3- - .

phenoxy- 2- [ (t e€Pahydkh F ‘

pyran- 2-yl )oxyLEwﬂtopb-ruaphénc&ﬂquﬂ(eBDﬁéf@dboJZH-{,?fm_z?;mxy‘,IJI%Q,OL;J" L 10 (n)
[err] -4-(Benzoy} am no) phe N_Iz_a r O%

[ 254kt hyl - 3- phehesat— ' :
[ (tetrahydro- zipmnmma_l'fwn@-xy] cycl opentyl ]-5- hept enoat e, fromlInternediate
12a. 1515 . ¥, (EWJ’ 3920, 388301790596 75kc2 [err]

52- X 4 ) e3from

(o) [15-[1a(Z),28,3a,5a]1-4-Methoxyphenyl 7-[2-[3-(4-fluoro
EDenOXY)-Z-[(tetrahydro-zgrpyran-Z—yl)oxy]propoxy]-S-hydroxy-B-

[(tetrahydro-2H-pyran-2-yl)oxyJcyclopentyl]-5-heptenoate, from

20 Intermediate 12b. I.r. (CHBrj) 3590, 3530, 1748cm-1

(p)  [15-[1a(Z),28,3a,5a)]-4-(Methylthio)phenyl 7-[2-[3-(3-
chlorophenoxy)-Z-[(tetrahydro-ZH-pyran_z_yl)oxy]propoxy]-5-hydr°xy_3_
[(tetrahydro-Zgrpyran—Z-yl)oxy]cyclopentyl]-S-heptenoate,

25 from Intermediate 12c. I.r. (CHBr3) 3580, 3520, 1750cm~!

(q) [15-[1a(£};23,3gzzgl]-h-(Methylsulphonyl)phenyl 7-[5-
hydroxy-z-[3-[4-(methylthio)phenoxy]—2-[(tetrahydro-ZH_pyran-z_yl)

oxy]propoxy]-B-[(tetrahydro-ZH-pyran-Z-Yl)O*Y]CYC1opentyl]-5-
30 heptenoate, from Intermediate 12d. 1I.r. (CHBry) 3520, 1758cm-1

(r) [15-[1a,25(%g*),3a,5a]]-4-(Aminocarbonyl)phenyl 7-[5-
hydroxy-2-{3-phenoxy-2-[ (tetrahydro-2H-pyran-2-y1)oxy Jpropoxy J-3-

[(tetrahydro-ggfpyran-z-yl)oxy]cyclopentyl]-a,5-heptadienoate,

35 from Intermediate 12e. 1l.r. (CHBry) 3520, 3405, 3600-3200, 1960,
1758, 1675cm-! '




(o) [err]-4-Met hoxyphenyl 7-[2-[3-(4-fluoro

phenoxy) - 2-[ (t etrahydr o- 2H pyr an- 2- yl ) oxy] pr opoxy] - 5- hydr oxy- 3- .

[ (t et rahydro-2H pyran-2-yl)oxy]cycl opentyl]-5-heptenoat’e, from 20 .
Internmediate 12b. I.r. (CHBr3) 3590, 3530, -1748 [err] (p) . 5"
[err]-4-(Methylthio)phenyl 7-[2-[3-(3- chlorophenoxy)-2-[(tetrahydro-2H
pyran-2-yl)oxy propoxy]-5- hydroxy 3- _ .

[ (tetrahydro-@b pyr{as-pracz ea]yia]-(ﬁedzepimaamenai 7-[5-hyd‘r59§n
I[gﬁ re]r rridl( ﬁ/}ate 52 e nrx = r_gﬂh)ra Y r,Q-Z -Pz)‘(%hny-y(i)Jny]p{‘oéo(yy] 3-
hydr oxy- 2- [ 3 09+ZH-pym aﬁm}bxizlcfﬂbaemmw«%atbman 2-yl)

oxy] pr opoxy] ﬁa&(i&hi@ém Lo~ T, pyrxanlténeiia?oﬁdocg’%ggei‘i E’{acﬁpl

hept enoate, fromInternedi ate CHBr 3 err] (r)
[err]-4-(Am nocarbonyl)phenyl 7-[5- hydroxy-2-[3-phenoxy- 2 [ (tetrahydro-2H

pyran SZhYlj) OMPVOFEQSQII]T&‘Z) 2(25*) 3q 5a]]-4-(Benzo 1amino phenyl 9-[5-
tetra ro-2H- \ DEN -Nept ao
[( y yd A 35! 3 RSO .MQEESJ_‘]ES [err]

I nt er medi ate R
19- (s) [E{I(ltktthh@Bﬁm.?Zﬂ a2} ylhen JeyR1pgert dl]-0Penonenoate,

-2-[3- phenoxy [ H pyran ' ' .
[ (t etrahydro- ff%’!'plgnﬁtan ej%??% &y @#]3 4=ept [ rbﬁzl‘:ﬁflermedl ate
12f. 1.r. [err] 3520, 3430, 1750, 1678 [err] 5 (1)
Le(rjr] W (ZBFgZIﬂ%ﬁdeQQ&hqnyl gh[g;o 2H pyran- 2- yI )oxy] pr opoxy] -3
r ox - [ 3°paeno -
[%/t etrghydro(f ALl BKPRY 136 éﬂé)-\oll-‘li-ApeﬁglMale7-[ﬁﬁm—l2HE?e-r medi atb

12g. 1.r. [ %ﬁéio@iQ(t@ﬂgQayd%ZAﬁi-p;Z&ZL?i f&xﬂgropoxy] j—'W( %t‘:ﬁqya{‘oe 2hd (a)

[err]-(-)-4-ACEl LSV S 7T -oxo- -
phenoxy 2-[ (E&k ,:}’ Q@Fﬁﬁﬂ&y] 3-[ (tetrahydro-2H

pyran-2-yl) oAyisbmledmimylr}n Sfhbpttermeditat el B4 (0L 32h)S 0h uiﬁyongﬁ | (dre) MBS at e
10a ( 399) 'd@ ﬂéggi[_g% ggs) z:gg%egﬁmth dlgyéiop&s(?cgrbodﬂl)uty\aiotgge)at ed

W th di cycl ohe
owed by pyr1d1n1um trifluorcacetate (0.17g). After Sh at room

temperature the mixture was poured into wa_ter (50m2) and extracted
with ER (3x75m1).. Evaporation of the dried extracts gave a residue
which was purified by chromatography on acid-washed (pH3.8) silica.
20 The title compound was obtained as a colourless gum (0.27g).
r. (CHBry) 1760, 1743, 1680cm-1, [a]22 ‘2 13,70 (MeoH)

The following compound was prepared in a similar manner:-

(b) [1R-[1a(£),ZB(ZB_*)I,3a]]-(+)'-4-(Acetylami'no)p'henyl 7-[5-0x0-2- U
25 [ 3-phenoxy-2- [(tetrahydm-zHJ;yran-Z-yl)oxy]propoxy] 3-[ (tetrahydro

-2H-pyran-2-y1 )oxyJeyclopentyl ]-S-heptenoate, from Intermediate 10b
I.r. (CHBry) 3420, 1740, 1685cm-1, [a]18 6 4+ 16.70 (MeOH)

(e) [1R-[1a(z)l'2:5'(2R*) 2 Jall- 4-[(Aminoca'x.‘bonyl')amino]'phenyl 7-[5
30 ox0-2-[3-phenoxy-2- ~[(tetrahydro-2H-_pyran-2- yl)oxy]propoxy]-B-
[ (tetrahydro-2H-
A cold (09), stirred é.uspensmn of Intermediate 10c (0.15g) and

ran-2-yl)oxylcyclopentyl-5<he tenoate

anhydrous sodium acetate (0.05g) in CH2C12 {2m%) was treated with
pyridinium chlorochromate (0.13q). The mixture was stirred at 00 for
35



ol I owed by pyridiniumtrifluoroacetate (0.17g). After 5h at room
tenperature the mxture was poured into water (50m ) and extracted with ER
(3x75m). Evaporauon of the dried extragets gave a residue which was
-purtfied by chromatography on aci d-washed (pH3.8) silica. 20 The title
conpddnd was obtained as a col ourl ess gum (0.27g). |.r. [err] 1760, 1743,
1680 [err] (MeOH) The foll owi ng conmpound was prepared in a simlar manner: -
Eg) Lerr] (;—) [Il': (n?ﬁetadgam g‘@:@r@‘wér&ul[t‘E 01”2 -andOthen pu1£1f1{3d bh g

phenoxy- etr ro ran r ORQX et rahydro :
- 2H pyr an- 2- yl(§ %%PB?)Ver?PyF%I @"ﬁé}% ?‘u‘gﬁ/b? ﬁdﬁgllf?tlﬁérﬁt@dﬁﬁteel“m‘b' | The
[err] 3420, 17tlnle1@$@ound vaerogtaitdDids é ajum (0.09g). T.l.c. EA Rf 0.3,
[err]-4-[(Am nocar bonyl ) am no] phenyl 7-[5 30
0x0- 2- [ 3- phenoxy- 2- [ (t etrahydro- 2H- pyr an- 2-yl ) oxy] pr opoxy] - 3-
[ (tetrakhydro- ZP'llepﬁia 20g |CPOBRINASy weRep PRERAred - it gt simdder manoet e [err]

R fﬁngpfdwn qutmarzﬁr;zis@h%gﬂql]LP&%Q%&%,@@W@%&?cad'wggzgt ate
The m xt ur e Mﬁmm_mﬁﬂ BV ancery 1 axyproperyd-ArL Gtakeghydro”

Eegeg?turle f 02H- ea&meamﬁm%&g?@hmghﬁﬂ

p silic Sl obtained as a gum

(0.09g). T.I. aI‘rEA . g' ﬁﬁg ﬁﬁfﬁs) were prepared in

a simlry manner:- (d) [err] (-)-4-(Benzoyl am no)phenyl 7- [ 5- oxo-

2- [ 3- phenoxy- 24)(tetr h

2H pyr an- 2- yI)oxy]c

(CHBr3) 3430, PREARl 7rédZ=pxo~grl3-phenoxy-2- C(tetrahydro-ZH-pyran-z-yl)oxy]pmgoxy]

[GM (-)-4- [4-'3(-f\@€ét)£-|aﬁ fR2 -5-heptenoate, from
7-[ 5- oxo- 2-[ 3- - ra ro- pyT an- Z-y XY

-3+ [ (tetrahydro- Lyl )oxy] cycl opentyl]-5- hezo& enoate, from

I ntermedy ate 1Ne. (CHBry) 3420, 1740, 1690, 1670cm-1 » [aly” -50 (CHCL,)

»

(f) [1R-[1a(2) IZQ(ZR*) ;3all-(-)-4-(Aminocarbonyl)phenyl 7-[5-oxo-
2-[3-phenoxy-2-[ (tetrahydro-2H-pyran-2-yl Joxy Jpropoxy J-3-[ (tet rahydro-

2H-pyran-2-—yl)oxy]cyclopentyl] 5-heptenocate, from Intermediate 10f
20 I.c. (CHBry) 3525, 3405, 1742, 1675, 1599cm-1, [alz0 -16.30 (CHCL,)

(g) [1R-[1a(Z,5*),2B(2R*) ,3¢]]-(~)~-4-[2-(Acetylamino)-3-amino-3-
oxopropyl Jphenyl 7-[5-oxo-2-[3-phenoxy-2-[(tetrahydro-2H-pyran-2-y1)-

Oxy]propoxy-B-[(tetrahydro-%gfpyran-z-yl)OXY]CYC1OPenty1]-5-
\../ 25 heptencate, from Intermediate 10g. .
r. (CHBry) 3505, 3400, 1740, 1690, 1665cm-1, [a]éo -3.40 (CHC1y)

(h) [_15-[1a(.Z‘)JZB(Zg’L),La]]-(-)-3-(Benzoylamino)phenyl 7-[5-
0xo-2-[3-phenoxy-2-[(tetrahydro-ZH-pyran 2- yl)oxy]Peroxy]-S_

30 [(tetrahydro-zH—pyran-Z-yl)oxy]cyclopentyl] 5-heptenoate,
from Intermediate 10h. T.r. (CHBry) 3430, 1742, 1680, 1526cm-1, [a]2°
-70 (CHCL,) -

35



15

[err] -

l.
(-)-4-(Am nocar bonyl ) phenyl 7-[5-oxo-

r. (CHBr3) 3420, 1740, 1690, 1670 [err] (f)

2- [ 3- phenoxy- 2- [ (t et r ahydr o- 2H pyr an- 2- yh) oxy] pr opoxy] -:3- [ (t-et'r ahydr o-
2H- pyr an- 2-yl ) oxy] cycl opentyl ] - 5- hept enoate, from I nternedi-ate 10f 20
l.r.

[err] -

[err]

hept enoat e,
1665 [err]

oxo- 2-[ 3- phe
[ (tetrahydro-
10h.

[err]

3525, 3405, 1742, 1675, 1599 [err] (Q)
(-)-4-[2- (Acetylanrno) 3-am no- 3- oxopropyl]phenyl
7-[ 5- ox0-2-[ 359 . 2

oXYy] pr opoxy- 3-

Qﬁg'd'ﬁﬁd ?t 363 ‘fﬂelnoate

fromlInternediate
Is.r. [err] 3430, 1742, 1680, 1526 [err] -70 [err] 35 - 21- (i)

7-[5- ojo(glNi? gﬁenl"

[(tetr ahydr olftetnahpdrep2 J-r)myr E-lvsdl)Oﬁﬂﬁr)zibI]M@-Bemﬂé'ﬂBﬁiﬁroilrﬂiﬁ‘yi‘éﬁ-ﬂ!"-”‘?d' ate

10i
4-
yl)
| .

|
[
yl

[
)
o

l.r

[err]

[ er r] (-)4-
yl ) oxy] pheny lyl paytiphedyl1d carbohp btamiho TpHeby D XD-[8~650-42R EBxphgnadxy -2 -

[ (tetrahydro gﬁipréﬁ%ﬁxoxx]fr OX%M{%;ahmmgﬂ-mran ﬂ_@]

oxy] cycl open =6
3435, 1745,

15

20

25

30

35

! t5.ox _.¥§ 1&¢éfhpe @ fﬁ-he&{a;?iﬂé%ﬂ%gy%%éﬁ?ﬁﬁénr Y Terom Intermediate
oxy] propdRd] - JoF{ t&P pATR0emd. o0 |

xybcycl opentyl ]-1-oxo-5- hept enyl ] oxy] benzoate, fromlInternmedi ate 10j.

174 172 1
[ KA ( MLM&@];(_ )4-[[[4-[(Tetrahydro-2H-pyran-2-

]Ex_lgggptyb]fﬂ—heptenoate, from Intermediate 10k
(CHBr ) 3435, 1745, 1720, 1672cm-}

[a]D -8. 90 (CHCl )

112) ng;ilgizgazggzgf)JgJ]-2-(Benzoylamino)phenyl'7-[5-0xo~2-[3-
henoxy-2-[ (tetrahydro-2H-_pyran-2-y1)oxylpropoxy ]-3-[ (tetrahydro-2H-
pyran-2-yl)oxylcyclopentyl]-5-heptenoate, from Intermediate 101

.r. (CHBr,) 3440, 1760, 1740, 1678cm~!

11m)  [1R-[1a(Z),2B(2R*), 3q]11-2- Naphthalenyl 7-[5-0x0-2-[ 3-phenoxy-2-~

[(tEtrahydrO'ZH-pyran-Z-yl)oxy]propoxy] 3- [(tetrahydro-ZH-pyran-Z-yl)
oxy]cyclopentyl] S5-heptenoate, from Intermediate 10m

.r. (CHBr,) 1745¢cm—}

11n)  [1R-[1a(Z),28,3¢)]-4-(Benzoylamino) phenyl 7-[2-[2-methyl-3-
henoxy-2-[ (tet rahydro~2H- '
zzg;gyran-z-yl)oxy]cyclopentyl]-S—heptenoate, from Intermediate 10n
‘I.r. (CHBry) 3430, 1740, 1672cm-!

ran-2-v1 Joxy lpropoxy J-5-oxo0-3-[ (tet rahydro

110) [1R-[1a(£3,ZB,Ba]]-a-Methoxyphenxl 7-[2-[3-(4-fluorophenoxy)
-2-[ (tetrahydro-2H-pyran-2-y1)oxy Jpropoxy ]-5-oxo-3-[ (tet rahydro-2H-
pyran-2-yl)oxylcyclopentyl]-5-heptencate, from Intermediate 10o.

e

<



'['err] 111) [err]-2-(Benzoyl am no) phenyl 7- [5'bxo 2-[3-
phenoxy-2-[(tetrahydro-2H pyran-2-yl ) oxy] propoxy] 3-[(tetrahydro-2H 20
pyr an- 2-yl ) oxy].cycl opentyl ] - 5- hept enoat €7 22fTom I ntermedi ate 10l |.r. [err]
3440, 1760, 1740, 1678 [err] 11m) [ err]-2-Napht hal-eny1

7- [5%6xo 2-[3- plheno [1(7§§ctrqhydro 2H- pyr an- 2-yl ) oxy] pr opoxy] - 3-[
(tetrahydro- 2H-ﬁ g ﬁ%@ §/ oxy] cycl opentyl ] -5-heptenoate, from
Intermediate 10m|. [err] 1745 [err] 11n) [err]-4-(Benzoyl am no) phenyl

7-[2-[2- net hyl 'Tae mqam% %or[z;g&ﬁtié A" PreparBY iANa im{ 14 Nnner to

pr opoxy] - 5- oxo- t et rahy
- 2H pyr an- 2-yl )18 % &F"Eﬁ)éﬂﬁy‘t] 5 hept enoat e, from Intermediate 10n 1.

[err] 3430, 174Qp) 16T2RI[@al}) )sa]]-[aemd
7[2[3(4f|uqro noxy. T '
(tetrahydro-2 Avs. AL AN L i) g PRaxyd-5
| nt ermedi ate | (Mtetrahy&n'b-ZH-m r 3dx 1¢sEnt 1]Hsehé dn@&té],g fmounds
were prepared iy cmanner n{ ek %i_qte T1a: l5 T p
[err]-4-(Methyl ?‘ﬁlgro en ImgﬂFIZ%[ G&BL‘ } Q7%

(3- chl or ophenoxy) - 2- [(tet rahydr o- 2H pyr an- 2- yl ) oxy] pr opoxy] - 5- oxo- 3-

t et rahgdr o- 2k,pyr ang-ryl.} @ 2r medi at e
[1(()p I.P&d[errﬁgm Dy R:Dhal 2X —rt=

7-[2-[3-[ 4- ethylthio)phenoxyl-2-[ (tetrahydro- ~2H-pyran-2-y1 Joxy Ipropoxy]-5-
(et 2y|[ E hi o) DEQQW][(Eei{:(ah dfARMH _ & enéate,m

oxo- 3-[ (tetrahydro- =7 Cyclop =5

| nt er medi at e 1%&'.’"' 1kn ?‘p’%ellﬁ'%f 9740 *Fer } | owi ng conpounds

weke prepared in a simlar manner to Internediate 11c:- (r)

4+GA - - 2=
T o 048 s 19 it e b
er e Ci-

. (r) [1R-[1a 28(2R*) 3al)-4- (Aminocarbonyl)phenyl 7-[5-0x0-2-[ 3-
phenoxy-2- [(tEtrahydr0°2H—pyran-2 yl)oxylpropoxyl-3-[(tetrahydro- 2H-
pyran-Z-yl)oxy]cyclopentyl] 4,5-heptadienoate, from Intermediate 10r

20 .r. (CHBr,) 3520, 3410, 1962, 1742, 1676cm-1

(s) [1R [1a(Z) ZB(ZR*) 43¢)1-4-(Benzoylamino)phenyl 7-[5-oxo-
2- [3-phenoxy-2 [(tEtrahydro-ZH-pyran-Z-yl)oxy]propoxy] 3-[ (tetrahydro-
Zﬂfpyran-Z yl)oxy]cyclopentyl]-a -heptenoate, from Intermediate 10s

25 I.r. (CHBr,) 3430, 1742, 1675cm-!

(t) [1R-[1a(2Z),2B(2R*) ,3a]]-4-(Benzoylamino)phenyl 9-[5-oxo-2-
[3-phenoxy-2-[(tetrahydrOPQE;Eyran.z.yl)oxy]propoxy]-3-
[ (tetrahydro-2H-pyran-2-yl)oxylcyclopentyl]-7-nonencate, from
30 Intermediate 16&. I.r. (CHBr3) 3430, 1742, 1678cm-1.
Intermediate 12

(a) [15—[1a(Z) 28,3a,5a]]-7- [5- -Hydroxy-2-{2-methyl-3-phenoxy-
2- [(tetrahydro-ZH-pyran-Z yl)oxylpropoxy]-3- [(tetrahydro-ZH-Pyran-2°
yl)oxy]cyclopentyl] 5-heptenoic acid :

35 A solution of Intermediate 2 (0.98q) in MeOH (15m%) was treated with

5N NaOH solution (6m2). After 30 min the mixture was poured into

water (100m%) and extracted with ER {150mf). The aqueous solution was



pyran-2-yl)oxy] cycl opentyl ] -4, 5-heptadi enoate, fromlInternediate 10r 20
l.r. [err] 3520, 3410, 1962, 1742, 1676 [err] (s)
[err]-4-(Benzoyl ami no) phenyl 7-[5-o0xo0~ 23[3-phenoxy-2-[(tetrahydro- 2H
pyr an- 2-yl ) oxy] propoxy] - 3-[ (t et rahydro-

2H pyran- 2-y ¥ 19 Lra B %PO futidd ate d
e S T S e T mﬁ;ﬁ:?,;p]?iii?m

[ (tetrahydrogld euéaehzeyéo)naw.locxégl Qgﬁmtb’dl.]g?éi ngg]no(@#t@g?);m 3 afg 12 (8)

I nt er nedi at e
[err]-7-[5- I—E/lgllﬁlt'%/ 02' f%k[g’et"m?j"é phenoxy- 2-[(tetrahydro-2H pyran-2-yl)oxy]
propoxy] - 3-[ (tetrahydro-2H pyran-2- yl)oxy] cycl opentyl]-5-heptenoic acid 35

A sol dtion O{'h&J( g‘ﬁ:ﬂ?g&ﬁgbaéo%péﬁr(@s %@ﬁgr%ﬁ?egﬂslas@lhi’ﬁsﬂéﬁ %t ed with SN

NaOH sol ution reé was poure M6 wat er (100m)
and extract etbhi t hLESR1602)0218) 3, Bloed ] skni@ol - (4 of Ltdrophemmsy) -2-{ £8st rabyditd ed
with a saturgged Lo | sl AbEGbxy 120 Hykr S0 sLPEL t 28k AGL S pYrbA-Z41)

(4X50IT1) Th‘E=LL||U| meu CXTTdaetsS vierT e urrcad ana cvapo atet=t o grve.tne title
conpound as gptene 1O°POB4D¢825®@18t97331) 1:708[(EBHB13)5
The f%l ow ngsmnmmdsowene}w epaa@d-ll na simlar manner:- (b)
[err]=7-[2-]3-(4-Fl uorophenoxy)-2-[(tetrahydro-

2H pyr an- 2-yl ) oxy] pr opoxy] - 5- hydr oxy- 3-[ (t et r ahydr o- 2H pyr an- 2-yl)

oxy] cycl opento)l | - SE18EpEELN28 , 3eiSek] 13-4 2+ I T(Sr-Beldirapeer®ay) 42— . ( CHBr 3) 10
F(Stlgtrgﬁsgr- rd o 08 Ler{ 1 Q r(;(rr]_sz\[jz 3§_ ChI orodohe OXY) - 2‘;
pyran- 2-yl ) oR¥A3 2y hepkenaic agis f’fﬂ"\eﬂﬂﬁﬁmaﬂéa@bﬁ r. & |

[err] 3590 ﬁilo(c%OQ 25%(2 351111%037607-@50@6&!7]30, 1705cm-1

(d)  [15-[1a(Z),28,3a,5¢ 5@1]1-7-[5-Hydroxy~2-[3-[4-(methylthio) .

henoxy 1-2-[ (tetrahydro-2H-pyran-2-y1)oxy lpropoxy 1-3-[ (tetrahydro-2H-

eran-Z-yl)oxy]cyclopentyl]-S-heptenbic acid, from Intermediate 3c.
r. (CHBr,) 3520, 3600-2500, 1730, 1708cm-1

20

(e) [1Sf[1a,28(25f),3q;5a]]-7-[§-Hydroxy-2-[3—ph¢noxy-2-

yl)oxyJlcyclopentyl]-4,5-heptadienoic acid, from Intermediate 15

25 r. (CHBr,) 3500, 1920, 1730cm-}

(f) [15-[1a(Z),28(25*) ,3¢,5¢] 1-7-[ 5-Hydroxy-2-[ 3-phenoxy-2-

[(tetrah drb'ZH-Ezran-Z-zl)oxz]grogoxz]-B [(tetrahzdro-ZH-Ezran-Z-

yl)oxy]cyclopentyl]-a -heptenoic acid

(3-Carboxypropyl)triphenylphosphonium bromlde (1. 11g) and pot8331um
tert-butoxide (0.58g) in dry THF (10m%) were stirred at ambient
temperature for 45 min. A solution of the Intermediate 19 (0.58q) in

30

dry THF (10m1) was added and étirrinq at ambient temperature was
continued for 1h. A further identical quantity of préformed ylide was
35 added to the reaction mixture and stirring was continued for 1.5h.
. Water (20m&) was added and the mixture was washed with ER {3x50m%).



{d)  [err]-7-[5-Hydroxy-2-[3-[4-(methylthio) - | .
phenoxy] - 2-[ (tetrahydro- 2H- pyran- 2-yl ) oxybpropoxy] - 3-[ (t et rahydr o- 2H
pyran-2-yl)oxyl.cyclopentyl]-5-heptenoic acid, fromlInternediate 3c. 20

I.r .‘}Ler r] 3520, 3600-2500, 1730, 1708 [err] (e)

errp=7-[5-Hydroxy-2-[ 3- phenoxy- 2- - o .

% (tetr ahgldr l(j}/ 2 f’)yor%t‘ﬁg e pv1 @%(n _p?%[bem?)?f% f—x[tf?%tterd alidr 8% NaHEDs srlvtion
yl ) oxy] cycl oper(tzy%-/qm‘d,-S- peeRiiendiaguaeisl extrants| wrer heelitad ewith s&turated
o Lerrl 350Qu, 80 280ndy 3d [ &' brddubt. wad E&Ezléclé%%}wwx;?mlﬁ' PREGOXY- 2-

g I gg%ﬁ/ -( 0- pyran- 2-

- 2H -2- - tat
£,|( ; g;;?ggg{ gpeﬁf‘ Hc%:g_ prgg_ O)l%lpe gmf),r gr%/edr and concentrated in
5

( 3- Car boxypr op%glagﬁd itpherelldpbies ghble wompdund 88 dnlodlldp.55y) .pot assi um
I
6

tert - but oxi de | T Ji ) e LLred at anbient tenperature
for 45 min. A sofut g#@f g%ﬁ%’ ’?E?%:z%e fa1\tA/2§191s72189%89) in dry THF (10m ) was

added and stirring at anbient tenperature was continued for 1h. A further

i dentical quantylYeah f rFE'o‘ij.x li.de . ﬂg reaction

m xture and st iTP%i%%l\?\gis&cgéltl nﬂée‘cﬁaf('i’oP % géé Waf'e? gg% a?'\r/‘v%llgq;gdded and the
m xture was wadn&erngdiateER2aax50m ). The organi ¢ washi ngs were back
extractegy with @Yo [ efig_ i X308 )11-716 -R08kyxesl BAHEGHEXyEXS I act s
wer e trglgl)ted WIE?E sa{ Lid[?%kkli[’g??]z 4B TS e ted with
ER (3x50m ) T d’qu' Hepyra asYa [ OXY DR OR@X Y, : § BWEE
concentrated i 12-§1)oxy]lcyclapestyld-I+rendndite atid,] €raoripoermtdasteas oi |

(0.55g). I.r. [I?“](Cﬁé‘.pqc?’ 3§?¢)’03ﬁ§é)&50&7%%’SPé?ﬁPLrﬁllr] The foll ow ng

conpound was prepare a sim manher ernedi ate 12a:- 10 (9)
[ e - 7- [ 5- Hydr oxy- 2- [ 3- phenoxy- 2-

[ (tet raD]%dr 0- 2l ¥ fnaBigce/  30XYy] propoxy] - 3-[ (t et r ahydr o- 2H pyr an-
2-yl ) oxyJcycl opgentyti=r7-nortenoi ¢c_acid, fromliInternediate 6 |.r. (CHBr3)
3510, 3000- 25001347z : l-Methyl 6-hpdroxyeis (5= o2 «[ 3~ pyheriow
6- hydroxy- 7- [ 51lyekQryars-2A-aR0X%13oxy 1propoxyl-3-[ ( tetrahydro-2H-

pyran-Z—yl)oxy]cyclopentyl]—a-heptynoate

n-Butyl lithium (1.6M in hexane, 61.5m%) was added to a solution of

20 diisopropylamine (13.8m%) and hexamethylphosphoramide (17.5m2) in ER
(140m) at 00 under nitrogen. The solution was cooled to -709 and a
solution of 4-pentynoic acid (4.87q) in THF (50m&) added. The mixture
was then allowed to warm to room temperature, and after 1h, a solution
of Intermediate 4 (3.5g) in ER (60m&) was added. After 18h, a

25 solution of oxalic acid dihydrate (14g) in water (200m2) was added and
the organic phase separated. The aqueous phase was extracted with EA
(200m2) and the combined organic phases dried and evaporated. The
residue was dissolved in DMF (30m&) and treated wifh_methyl iodide
(12m2) and potassium fluoride (8g). After 3h the solution was diluted

30 with EA (200m%) and washed with water (3x200mf%) and brine (200m%).
The aqueous washings were back-extracted with EA (200m&) and the
combined organic phases dried and evaporated. The residue was
purified by chromatography using 4:1 increasing to 2:1 ER-EA as eluent
to give the title compound as an oil (2.9g).

35 I.r. (CHBr,) 3580, 3500, 1728cm~!




[ (tetrahydro-2H pyran- 2-yl ) oxy] propoxy] - 3-[ (t et rahydr o- 2H

pyran- 2-yl)oxy] cycl opentyl ] -4-heptynoate n-Butyl [ithium(1.6Min_ hexane,
61.5m ) was added to a solution of 20 di i sopropyl am ne - (13.8m) and
hexanet hyl phosphoram de (17.5m ) in ER ¢§40nm ) at [err] under nitrogen. Ahé
solution was cooled to grr] and a solution of 4-pentynoic acid (4.87g) ™h
THF (50m) adpbermediatenld yre was then allowed to warmto roomtenperature,

and after 1h[1R[3@l, ZMZRH)Q@GUBmdynt@aéet(ﬁo@z%-l[ﬂ-ﬁitw&@& ;s added.
After 18h, a2 (gl 4 of xa||c ac]d_drhydrat £ ||_r11vvat

K—

(200mM ) was é&etes abrer—f '--— Nz 2= {{REODPO 4 Huas
extracted w phré#i2 c lde#m byhaztgani c phases dried and

F T e T s

i odi d@ (12n) pot assi um
di luted 30 pyndmph 9ma) el 9d%ﬁ'dt%ﬁ irngc polukden qFaiotamEsiched by i ne

(200m). "The (aGug0us ABED, NRmART aPBRK ZBXE gagarﬁgnwgg Fand 2008 and ¢ he

conbi ned organlc p evapor at e urified by

chr omat ogr apRY)renatagraphy ¢ néf‘éa’é‘?s‘r’rﬂuf ¢'e3ing 4 HicPEs (éch?@n? ?sbe pent gave

title conpouRde agtad &h?o&r?d 89)an 331 (3.1g). '1.r[ e(cHBr 3P89 28900, 1728 [err]
-25- Internedi a thyl 6-acetyl oxy-7-[5-acetyl oxy-2-[3- _

pheno>1-9 2- [ (tetrahydro-2H pyran-2-yl ) oxy] propoxy] - 3- [ (tetrahydro- 2H

pyran-2-yl ) olpternedogtend§l | - 4- hept ynoate 5 _ Tr| et hyI am ne (8.2m),
ccet e aniyr o eh) oty Idehl AT By L RS LR © 200 Lo
sol vent was ELEbghrahydnen2iipvrant ol dokwlpoopaxyd-3 dditetrshydro?Hepyr FR2ZPE s

(40-[err]) aglmﬁegc¥wpneaxsme?mmew as an oil (3.19), T.r. ( ( CHBr 3y
1728 [lgrr] lMethnyleilr.rchilu% 81 r?rErR, . mX was[ gdda}a%eszx aO)glrrJdSsBspeerr]‘ug .

~ of cuprous iodide (6.8g) in ER (120mg) at -109 under nitrogen. When
the addition was cbmplete, a clear solution was obtained which was *
then cooled to -78% and a solution of the Intermediate 14 (0.85g) in
ER (50m) at -78% was added. After 1.5h, saturated NH,Cl solution
20 (200m%) was added and the mixture stirred at room temperature for 1h.
The organic phases was washed with saturated brine (200m2) and the
“aqueous phase extracted with ER (200m%). The dried organic extracts
were evaporated and the residue purified by chromatography
using 3:1 ER - PE (40-609) as eluent to give the title compound as an
25 oil (1.2g). I.r. (CHBrj3) 1960, 1728cm~!

s

Intermediate 16
[1R [1a,5a,6a 8R*(R*)]]—8 (2-Hydroxy-3-phenoxypropoxy )=6- (phenyl
methoxy)-Z—oxab1cyclo[3 2.1]Joctan-3-01

30 DIBAL (1M in hexane, 10m) was added to a cold (-789), stirred
solution of Intermediate 5 (2.7g) in CH,Cl, (50m2). After 2h a
further quantity of DIBAL (6.7m%) was added and stirring continued for
2.5h. MeOH (20m2) was added dropwise and after 15 min at room

temperature ether (60m%)was added. The resultant mixture was filtered
35 through hyflo and the filtrate evaporated to give the title compound
as a qum (2.6g). I.r. {CHBr3) 3580, 2720, 1718cm-1




I(tetrahydro-Zl—I—pyran- 2-yl ) oxypropoxy] -3-[(tetrahydro-2H pyran-2-

yl ) oxy] cycl opentyl] - 4-5- hept adi enoate 15 Methyl lithium (1.6Min ER
44.5m ) was added to a stirred suspension gf cuprous iodide (6.8g) in ER
(120n) at -10 under nitrogen. Wen the ad ition was conplete, a clear

sol ud¥on was obt ai ned which was then cooled to [err] and a solution of the
Internmediate 14 (0.85g) in ER (50m ) at [err] was added. After 1.5h,

sat ur at ed [err]w (200rr1) was added.and the mi xture stirred
at room tenper gtyeL g : 6 ] | AS o W\ I 1t Ly at ed
brine (200ni) . : L "% ed

organi ¢ extractd % A dlng1C “"-‘J- due purified by chromat ogr aphy
using 31 ER - REalestd] (39 ebustiontoF GovEsdilR zé&Lsummt(r'zdeeﬁ ANTHRS

oil (1.2g). I.r %BrB) 1960, 1728 [err] | nt eTTTEd| at e

[err]-8-%2- Hydr%géq p’H Tq'b pr\(fﬁ)f%e Qlf,q{pﬁﬂethyl)trlphenylphosphonlun

met hogg) d2 oxatnhdlycidn[ 88 Bap)octanesn- 50h|130a solut ighBéE IhSMmealhwaee(z).k@m in
was added to a 8 l.nt er at 2.790

[err] (50m). Aﬁ?egﬁﬂ'g )'?S §H’me‘fr %gﬂa {"im‘frgo?%ﬁﬁe‘i el )f%\’i/aﬁ T#824 Aind
stirring conti rigsyrated iolsﬁlom-w.z@nﬁﬂwﬁswasj@édedraopvxtlmemamraf vay 15
nmn at room te@&&ﬁéﬂérdewfﬂrhgﬁ (ﬁ(@mi)"ﬁs ﬁl?@%ﬂbm-gaee{&%‘:ﬂ:é erﬂﬁteﬂr&ﬁjv\as

filtered 35 roua] trate evaporated to qive t
title campound eé(ép%’-‘%ﬁ '(°2Y6§3d af‘ 911 &r19).3580, 2720, 1718 [err] - 26-
|( nL er rerl aL e lifhEEéfd@hWkQX%szsfﬁ'ﬂ%MdimN%{é &@[ﬂbﬂn&%’abpﬂpéﬁi? - acetone
phenyl met hoxy),gyc nt opanal, To a c e sol uti on_of potassium
tert-butoxide (@}5 Ro%ﬁ %Bg Sabient CABHI3 ”r%mdg*;'l 1EF9aNiss sqliypad was then
(rrs{/hoxyrret hy| )rtempydr dg| yEvoe pérah it ben agjukows des(dl:eBégt)nacAédi avith HA 13250m).

,solution of Int E"@Qﬂb%gdm%ﬁs% 6gp\aéeg L}F %utlonl\g?s a e?Sd the(i’ﬂén)izure

“stirred at [err] for L UF At 6 tded
and t he 1 xt ur nigd and evaporated. The residue was purlfled by chromatography

“ using ER as eluent to give the title compound as an oil (1.5q).
I.r. (CHBr3) 3580, 3460, 2720, 1718cm~!,

Intermediate 18

20 [15-[1a,23(2§f),3a,5a]]-2-[3-Phenoxy-2-[(tetrahydro-zgrpyran-z-
x})oxy]propoxy]—S-(phenylmethoxy)-3-[(tetrahydro-ngpyran-Z-yl)oxy]
cyclopentanepropanal :

Dihydropyran (0.95m%) and pyridinium toluene-p-sulphonate (0.1g) were
added to a stirred solution of Intermediate 17 (1.44g) in CH,Cl,

25 (40m2) at 00, After stirring for 20h at room temperature the mixture
was washed with water (2x10m&), 8% NaHCO3; (2x10mf&) and brine (2x10m%).
The solvent was evaporated and the residue purified by chromatography
using 1:1 ER-PE (40-600) as eluent to yield the title compound as a
gum (1.9g). I.r. (CHBr;) 2720, 1720cm-1l.

30
Intermediate 19

[4aR-[Aaa SG(ZR*) GB 7aa]]-0ctahydro-5 [ 3-phenoxy-2-[ (tetrahydro-
ran-2-yl)oxy]

Zpryran-Z-yl)oxy] ropoxyJ-6<[ (tetrahydro-2H=
cyclopenta[b]pyran-z-ol ke \
35 A solution of Intermedlate 18" (0 94q) in EA (50mf) was hydrogenated

over pre-tedgb{d 10”ff§11ad1um on charcoal (0.97g) at N.T.P. for 22h.




extracted with ER (3x60m ). The conbined extracts were dried and 10
evaporated to yield an oil (9.1g). The crude product was stirred in 1:1

0. 25N sul phuric acid - acetone (80m ) fa@r 48h at anbient tenperature. The .
organi ¢ sol vent was then renoved in vacuo and the aqueous resi due extrac@d
with EA (BXSOrW)' Ttie con‘gi ned organi c phases were washed wi th saturated

bri ne (30n ), hgscatalystyand jsalygnt wese camoyed apdethespaidualasilp(@ifsoed by |
chr omat ogr aplpyrigiedgbyiehasmatiogeashyt Qsfigr8:1 TER-PE t {40-80MP QY NEh RS %%Oaﬂe

(1.59). I.r. I 460, 2720 18cm 1. Internediate 18
[err]-2-[3- othErELiY chhBBund 88 0en SE iﬂ/?“éﬁ-z- -

yl ) oxy] pr opodyF- Bh@‘n?ﬁﬁ%q"ﬁgxy) -3-[(tetrahydro-2H pyran-2-yl ) oxy]

cycl opent anepr opanal Di hydropyran (0.95m ) and pyridi ni um

t ol uerie- p- sul_phonate  (0.1g) were added to a stirred solution of

| nt er medi at e IE?”Flfﬂh]@"lP‘Bl gx@mplesyswhere the sypeyimentplrdetailif see mati rri ng
for 20h at rQ@ved,c8Re dhpPbthdshRerd PrerdteWasn W ' t 8%
[err] (2xI Orﬂq .n’d Pri neb( 2x1 0m ). *T?Fe sol vent §mﬂggagﬂv%%gggt€%tg%§°?ﬁé&nd
resi due purif e%aﬂ? &Hromat ography using 1:1 ER-PE [err] as eluent to yield
the title conpound as a gum ('11.99). I.r. (CHBr3) 2720, 1720cm 1. 30

| nternedi ategld r{] - Oct ahydr o- 5- [ 3- phenoxy- 2-[ (t et r ahydr o-

2H py|19n- 2- y#méy]-%prapoxy] -6-[ (tetrahydro-2H pyran- 2-yl ) oxy]

cycl opent a[ bl R+[aa{ 2) @IB(B%) Hehyl M-dBoRelirake-2L8 2(Ryddeqy- i N EA
- 1135%0,08 dadkdm On charcoa . 979)
T re renoved and the

offtadphy ZPsil Ay Jcet BRRapEd-wibeferr | )

3a]l- (A)sotAdiet

at NT.P. foT - -27- 1 -
residual oil A(3PipEdgn ofir 19tesnediatent thdp
as el uent toTEf V@.500 Whs |HeatedRRUAEP F%ra4h 01 Thd BodO&Nt: whs rembiddiR) 3570

err .
[ ]15 : vacuo and the residue purified by chromatography on acid-washed
(pH3.8) silica using 75:1 ER-MeOH as eluent to qive the title compound

as a white solid (0.14g), m.p. 55-56.50. Crystallisation from methyl

acetate-PE gave a white solid, m.p. 64-659, [a]gz°a -18.10 (MeOH)

20 Analysis Found: C,68.02; H,6.63.
C,oH3,0g requires C,68.22; H,6.71%.

Example 2 .

[1R-[1a(£2,25(5f),3¢]]-(-)-a-(Acetylamino)phenyl 7-[3-hydroxy-2-
25 (2-hydroxy-3-phenoxypropoxy)-5-oxocyclopentyl ]-5-heptenoate

A solution of Intermediate 11b (0.3g) in 20:10:3 acetic acid-water-THF ‘o’

(3m2) was heated at 40-430 for 4h. The solvent was removed in vacuo

and the residue purified by chromatography on acid-washed (pH 3.8)
silica using EA as eluent to give the title compound as a white solid

30 (0.12g), m.p. 60-630. Crystallisation from t-butylmethylether gave a
white solid, m.p. 74.5-759, [a]§0°9 -19.4% (MeOH)

Analysis Found: C,65.86; H,6.71; N,2.66.
C,gH3gNOg requires C,66.27; H,6.71; N,2.57%.

35



*51n the foll ow ng exanples, where the experinental details are not given,

t he conpounds were prepared in a simlar manner to the conpound of Exanple
1. 10 Example 1 [err]-(-)-4-Acetyl pf?@nyl 7- [ 3- hydr oxy- 2- ( 2- hydr oxy-

*3- phenoxypr opoxy) - 5- oxocycl opent yl ] - 5- hept enoate A sol ution of Internediate

1la¥d. 249) |nEéQ‘!é}g33 acetic acid-water- THF (2.5m ) was heated at [err]

for 4h. The S rennved I n 15 vacuo and the reS|due purlfled
by “chr omat ogr a B Y. gnocs 1) R 1) ADGY
g uent to 9{ veszzehdﬁok : 55053 -]lng')etERo%te[e(rﬂr.hag)
ystal lisatid ' LT rr
(MeOH) 20 f%ﬁ‘ai'gfs‘%r@em}ﬁdﬂc e. % oemlﬁlsd 6‘§1“‘E e%ﬂr} E"e&&%ﬁ elt@etzz
|(426h7é‘y% Exanpt a.2. [#9:1] Ez(-M)eﬂﬁl ReAQedy.) apino) | 35770[,335tuodr9a0(r 21740
ydr

Xy- 3- pﬁ@raoxylpr opoxy) - 5- oxocycl opentyl ] - heptenoate sol ution of
Internediate 1 3q) in 20:10: 3 acetic acid-water-THF (3m) was heated
at [err] for 4h. The sol vent was renoved in vacuo and the residue purified
by chromat ogr aghy, ci d-washed (pH 3.8) silica using EA as eluent to give
the title COer'U'U'ITg'PTéj':—@ white solid 30 (0.12g9), mp. J[err]

Crystal | isati o BL&¥02),B6¢ Kel4tefB lammhi)pfrmrgcm?-dé nydroxyfZi{2}
(MeCH) Anal ysi ’CF’L QIITE: ge% Popot §-5 bxodycdopbnt N 9LS Inepedtidates C 66. 27
H,6.71; 1N 2. 57% — - 738- ) ani _no] phenyl
7-[ 3- hydr oxy- A solution of Interme 1ate 11d (0. ag) in 20:10:3 acetic acid-water-

2- (2- hydr oxy- 3rHFh € By pas pedyed Btosm-a28l ocneohyl |Thb- sapeah easerenoVed4ig) from

Intermediate 1\;'3%u{:0 dggPle ruelellédee%uglsheg by c%romatlt\')/slga_éh%sonela%?gtwashed (pH

gw/ 3.8) silica using 7:3 EA-cyclohexane as eluent to give after

trituration w1th ER the title compound as a white powder (0.07g), m.p.
125-1270, [a] -29.30 (CHC1,)

Analysis Found C,69.4; H,6.4; N,2.3.

C3“H37N08 C 69 5 H 6.4, N 20410.

15

20 Example 5
L1§FL1GQ£),26(5?),Ba]]-(-)-4-[4—(Acetx;amino)benzoylamino]phenyl 7-[3-
hyoroxy-z-(2-hydrogy-3-phenoxypropoxy)-5—oxocyclopentyl]-S-hgptenoate

A solution of Intermediate 11e (0.24g) in 20:10:3 acetic acid-water-
THF (3m&) was heated at 40-429 for 4h. The solvent was removed in

vacuo to give a solid residue which was purified by chromatography on

25
‘ acid-washed (pH3.8) silica using EA as eluent to give after
et trituration w1th ER the title compound as a white powder (0.06g), m.p.
150-1549, [a) 0 _100 (MeOH)
Analysis Found- C,66.7; H,6.33 N,4.5,
30 C3¢HuoN,Og requires C,67.13 H,6.3; N,4.4%.
Example 6
ng;[1a(2),ZB(R*),3a]]- _,::(Am;nocarbonyl)phenxl 7-[3- hydroxy—Z (2-
hydroxy- 3gghenogxproﬁéx Pxclopentyl 1-5-heptenoate
35 A solution of Intermedf\tenfgf \i?;\o) in 20:10:3 acetic acid-water-
THF (5m%) was heated at: ibb For 3w6! The solvent was removed in vacuo



5 T.l.c. 20:1 EAAMOH Rf 0.25. I.r. (CHBr3) 3570, 3500, 3400, 1740,
1680 [err] Exarrple 4 [err]-(-)-4-(Benzo$?am no)phenyl 7-[3-hydroxy-2-(2- 10
hydr oxy- 3- phenoxypr opoxy) - 5- oxocycl opent yl ] - 5- hept enoat'e A sol ution of
Intermedi ate 11d (0.24g) in 20:10:3 acetic acid-water- THF.( 3%@ s heated
at [err] for 28H. thegesHlugepyrified bynsheanategnarbyPhRaid-tasheds (g 8durifi.

by chromat ogrgaphva qalﬁcplss :svaecoH RE Sludht i ITrg BudktiiBy with ERATEYLdwaleNANe

as eluent to

2 whito poma%'vfbﬂ@?astmm from E%-’{E' 'géifé?iﬁ Oede! ombmugd 5. 5 yhata SRg 3 as.

[err] (0C) &4).,5m. 04, 6041080 2.4 203, 20 (eEREhpl e 5
ty I | 7-[3-
L%H) ﬁﬁ-agfé(\i% éﬁ‘g‘hg%%g%?sdim@%] ggte)ig?cl opentyl ] -5-heptenoate A

sol uti on of I%h&jgﬁ@dl%ﬂ@lt&% C(, 65 JsgH,6+5328,20%3 acetic acid-water- THF
(3m) was heated at [err] for 4h. The solvent was renoved in 25

vacuo to give a solid residue which was purified by chronmat ography on
aci d-washed ExePP¥® 7sj|ica using EA as eluent to give after trituration

with ER the t[nkmeqe uaé(m %g;m(w.mwexce@%m)-inaw.mi_ef.akoé%

ﬁngl gsiloil ZOZ ..A_: 1= droXys NOX 5&;—" X0C ]oclaeehty‘l’]-

7-[ 3- hydroxy-szhé;ﬂ:enbythr oxy 3- phenoxypropoxy) 5- oxocycl opentyl] 5 hept enoat e

Cont) e o EBHEBE WA o géémeaii%g‘]é@)g'cph%%)lqn 2A98L S CaclE i€ RS gt oI

(5m ) was heat Soved I n Vacu
- 29 - and tH@Fr@smxéiueeqomsatfeideatdgﬂ c e Plt ogihep Agluent awdsd remeveddin yidgu )

Si I I ca using aAa: 2 pot Hribr AtheCkbitiue (0 I1faa§a:asoauwftlhd%f§ CRbABEr Dy on ()

15 ac1d-washed (pH3 8) silica gel using 9:1 CH,Cl,-EtOH as eluent.

Trituration with ER followed by crystallisation from EA-PE gave the

title compound as & white solid (0.04g), m.p. 105°

[a][z)o + 3.50 (EtOH), I.r. (Nujol) 1740, 1720, 1660, 1645cm-1, )

20 Example 8
[1R-[1a(Z),2B(R*),3a]]-(-)-3-(Benzoylamino)phenyl 7-[3-hydroxy-2-(2-
bydroxy-B—pheanxpropoxy)-5-oxOchlopenty1]-54hegtenoate

A solution of Intermediate 11h (0.35g) in 20:10:3 acetic acid-water-
THF (5mL) was heated at 40-429 for 2.,5h. The solvent was removed in

25 vacuo and the residue purified by chromatography on acid-washed (pH
3.8) silica using 3:1 EA-cyclohexane as eluent to give after -
trituration with ER the title compound.as a white powder (0.16g), o/
m.p. 89-919, [2]2" -25.70 (cHel,) |
Analysis found: C,69.3; H,6.4; N,2.2.

30 C3,H37NOg C,69.5; H,6.4; N,2.4%.-

Example 9

[1R [1a(Z) ZB(R*) 3a]}-(~)-4-(N N-Dlmethylamlnocarbonyl)phenyl
7- [3 hydroxy-z —(2- hydroxy-B-phenoxypropoxy) 5.-oxocyclopentyl]

35  -5-heptenoate, (0.089) from Intermediate 11i (0.24q) purified using EA




trystallisation fromEA-PE gave the title conpound as a white solid

(0.14g), mp. [err] (EtOH 5 Anal ysi s Found: C, 65.65; H 6.7,
N,2.7. [err] requires G 65.7; H 6.5, N, 2 380~ Exanple 7
['err] -(+)-4-[2-(Acetyl ani no) - 3- am no- 3- oxopropyl ]- 10 phenyl 7-[

3-'hy®¥¥oxy- 2- ( 2- hydr oxy- 3- phenoxypr opoxy) - 5- oxocycl opentyl] 5- heptenoate A
solution of Internediate 11g %37%|n 20:10: 3 acetic E ter- THF
(6nM) was heat & Stvenkr (§-T5 ofCHBR3) PRBO0S et Has 1r‘53ﬁ@\!'ed ®lpvact® and a
portion of the (casxpue (0 19g) was purlfled by chr omat ography on 15

. aci d-'washed (p gel a eluent. Trituration with
ER fol | owed byHg?@sﬁla ‘?ué’ tion f$é %@ 1]5555 title conpound as a
white solid (0C@ghysNOp pequiees C,6&477} W &.QH N IZ.GU%.( Nuj ol ) 1740, 1720,

1660, 1645cm 1. 20 Exanple 8 [err]-(-)-3-(Benzoyl am no) phenyl

7-[ 3- hydr oxy- 2- (2- hydroxy- 3- phenoxypr opoxy) - 5- oxocycl opentyl ] - 5- hept enoat e
A sol ution of ExgeplesM@ate 11h (0.35g) in 20:10:3 acetic aci d-wat er- THF
(5m) was heat gdrat1ak 2) J2B(ROY,3¢] P~ ) TRELHSB! AT - RS nigFaRyEg- i N 25

vacuo and the ( req Dy Chr Togr apny omn.acr a-washed (pH.3.
silica using 3; 42 SE/ X 1- ] ER
the title corrpbuntb&ta a white povvder (0.16g9), 20 mp. [err] Anal ysi s Found:
C, 69.3; H 6.4 anpl e
9 [err]]lo( )-4 l%ﬁ@b?é f InterﬁLn Jth 1n’y|(?p¥?‘e%3 52[] lI_hﬁ5 beé\&c aci 3-wE§er-

7-[ 3- hydr oxy- ZJUQ (Hytdlbw!s:%qﬁtedcﬁyﬁﬂgpﬁmy)h5 Gh@cspdhaptenbglx]emﬁﬁed in vacuo

- 5-hept enoat e, ahd.{}809red 408" Juphi BILEE Bl At o dt odc Qo Bh Qé’fd-&b&%d“?bﬂ"% 33 )

30 -
N/ silica using ER as eluent to give the title compound as a white solid

(0.19), m.p. 45-479, [a:]g0 -330 (CHC13)
15 Analysis Found: C,66.25; H,6.63.
CyqH3,09 requires C,66.15; H,6.51%

Example 11
[1R-[1a(£)123(5f),3a]]-(-)-4—[4-(Hydroxy)benzoylamino]phenyl 7-[3-

20 hydroxy-2-(2-hydroxy-3-phenoxypropoxy)-5-oxocyclopentyl]-5-heptenoate
A solution of Intermediate 11k (0.57g) in 20:10:3 acetic
acid-water-THF (10m&) was heated at 407 for 3.5h. The solvent was
removed in vacuo and the residue was purified by chromatography on

acid-washed (pH3.8) silica using 4:1 EA-PE as eluent to give after
; 25 trituration with ER a white powder (0.22q). Crystallisation from
S~ EA-PE gave the title compound as a white solid (0.18g), m.p. 108-110°
(2120 - 13.99 (Etom)
Analysis Found: C,67.35; H,6.15 N,2.2.
Cy,H37NOg requires C,67.65; H,6.2; N,2.3%.

30

Example 12 _
[1R-[1¢(£),ZSng),3“]]-2—(Benzoylamino)phenyl 7-[3-hydroxy-2-(2-
~f:5‘ogocyclopentyl]-S—heptenoate, (0.029q)

hydroxy-B-phenoxypr

i;prified using 2:1 EA-cyclohexane as

35




as eluent. I.r. (CHBr3) 3580, 3420, 1745, 1624 [err] [err] Analysis Found:
C, 66.53; H 7.04; N 2.53. [err] requires, C 66.77; H,6. 91' N, 2.60% 5 Exanple
10 [err]-(-) Methyl 4-[(7-[3- hydroxy-3t -

(2- hydr oxy- 3- phenoxypropoxy) 5- oxocyclopentyl] 1- oxo- 5 hept enyl ] oxy] -

--benzoate 10, lﬁfilgt; Tn?I(yt QR Fg){_cggioqz,rengé tfe? é] %&gé%%)n 3960 194ah acety c'
¢

aci d-wat er - was heat err | vent’” Was ’r enoved
in vacuo antf%%he §1“due purified by chronat ography on aci d-washed (pH 3. 8)
silica using ER as eluent to give the title conpound as .-a white solid
(0.19), ].<15 Anal ysi s Found: C 66.25; H 6.63. [err]
requires C-%-é‘-ﬂéuli 6. 51% Exanpl e 11

[errk- (- ) 4[— R4{ rbﬂ ehtzb}fﬂelﬁnpmhhlﬂwﬂyv [B-hPdrax@-2-(2-hydroxy-3- -~
hydr oxy- 2 VeI : ')b_ ey p‘n ¥okepent-yl | -5-heptenoate A
sol ution of . zceti c aci d-water-THF
(10mM) was hemletamm ofelmt]ermqqlaseslﬁm Wmé“‘gé)lmaﬁﬂ WS pestdgeacidiwetenro and

the residuerpyag1my)i b thelVed HOMRIL20T ARNBHON TRET ShIVRAD Gs( péﬂ?bv%h flica
using 4:1 EA-PE as, el uent to %lve afte rituration with ER a white

powder (0. 28gH0 ang (he Jfesidug wWaH Rﬁdﬁf%%wéﬁwég?%épw 9% 3eHMEENRE as a —
whi tfosol | d(gH3.8B®)ilica pusiddB:110R-ED &ere’lha(:tEtt@-BuMaF;léﬂ $rlﬁmtlﬁﬁ10n

CLoTI%8" 1l o AP A1, L o sl 30 redobr el o 12

hydr oxy- 3- phe oxy}ﬁ“pb@i@leS oxocycl opentyl] 5- heptenoate, - (0.029g) from
| nt er nedi atﬁ,ﬁ;glg ®olred0) PEIZ4f,7od Wi 8@, 2: 1 EA-cycl ohexane as 35

C4,H3,0; requires C,71.79; H,6.61%; - i | \J

15
Example 14 .
ngf[1a(2),231§a]]-(-)—4-(Benioylamino)phenyl 7-[3-hydroxy-2-(2-
hydroxy-Z—methyl-B-phenoxypropoxy)-5—oxocyclopentyl]-5?heptenoate,

(0.06g) from Intermediate 11n (0.11q) Durlfled using ER as eluent.
20 I.r. (CHBry) 3580, 3420, 1742, 1672cm-1, [a] 0 _70 (MeoH)
~ Analysis Found: C,69.42; H,6.85; N,2.21.

C35H39N0a requires C,69.87; H,6.53; N,2.3%.
Example 15 S , .
25 [1R [1a(Z) 28 3a]]-4 -Methoxyphenyl 7-[2<[3-(4- fluorophenoxy)-2-"

hydroxypropoxy] 3-hydroxy-5-oxocyclopentyl ]-5~heptenoate, :
(0.06g) from Intermediate 110- (0.09g) purified using 97:3 ER-MeOH as
eluent. I.r. (CHBr,) 3580, 3450, 1745cm-! =
Analysis found: C,64.75; H,6.59.

30 C,gH33f0g requires C,65.10;. H,6.44%.

O

Example 16 :
[1R-[1a(Z),2B,3a]]-4-(Methylthio)phenyl 7-[2-[3-(4-chlorophenoxy)-2-
hydroxypropoxy]-3-hydroxy-5-uiocyclopentyl]-S—heptenoate,-

35



* 31 - eluent. T.l.c. 2:1 EA-cyclohexane Rf 0.2, I.r. (CHBr3) 3580, 3440,
1742, 1675 [err] Exarrpl e 13 5 [err]-2- Napht hal enyl

7 [ 3- hydr oxy- 2- ('2- hydr oxy- 3- phenoxypropo?(%/)' 5- oxocycl opentyl ] - 5- hept enoat e
A solution of Internediate 11m (0.44g) in 20:10:3 acetic ac-id-water- THF

(12 was heabeilg‘%J FL&(}H—,eHﬂ{?ﬁ@e 113N& %8&)’%&1?"%% L& V%j-ﬂ BR-M8s and

t he resi due was mat ogr aphy-on ac|

(pH3.8) sili caedusq!f‘rtg Birl. EF#EE‘-aA %ﬁﬁﬂel @(élﬁ)t lHtZvaé, dfﬂetr- ﬁﬂs% ERaMebinR i t h ER -

the title conpgupsl as a white powder (0.15g), mp. [err] [err] Analysis

Found: C 71.79;--H,6.60. [err] requires C 71.79; H, 6.61% 15 Exanple 14

[err]-(-)-4-(Benzoyl am no) phenyl 7-[3-hydroxy-2-(2-

hydr oxys2- met hgkampleh®hoxypr opoxy) - 5- oxocycl opent yl ] - 5- hept enoat e-, (0 069)
T402]

(obr 5 60 Sarelal ey B“Meﬁh?f’anﬂphp%ﬁ%?ﬁyle51‘i§snbxdmxy 225 4

T = A2 | \ VAT

H, 6. 85, N, 2. Zlhyﬁmxww-f@g&mcmm,m)pBé’n,O)_(MJ@ rg@xy| ,SEOS%XCEngmxé]-lS 25
[err]-4-Met hoxyp |ate7 [ 2-] 3- (4-fl uorophenoxy) - 2- -
hydr oxypr opoxy{=3= y- 5-oxocycl opentyl ] -5-heptenoate, (0.06g) from

| ntermedi ate | IAOST]O‘tOQ'g)"prFﬁqTF‘E@F%ﬁ hip 86 HRRINZEH1QS arelein ac’rd'ﬂ"ater'

(CHBr 3) 18580, 3415Q3m174&s[ﬁéédedﬁé1alansa29° frap sk, CTrQAsZﬂ/enlfl 6as59emove%0m
[err] requires C, 65.

[err]-4-(Met hyL.E‘hEPO)aﬁg |“?Slr’28["$ﬂs( a%#ﬂ%?d%e%%ﬂ%f%“y on acid-washed
hydr oxypr opoxy |( o3 i8y ds idya SusingCya:20 pbrirgbs iriy BeREN0EAER as eluent to give
the title compound as a white solid (0.09g), m.p. 73-769

W I.r. (CHBry) 3580, 3440, 1742cm-!
15

Example 18 .
L15:ﬂ1a,28(5f),3a)]-(-)-4-(Aminocarbonyl)phenyl 7-[3-hydroxy-2~
{2-hydroxy~3-phenoxypropoxy)-5-oxocyclopentyl ]-4,5-heptadienoate,
(0.19g) from Intermediate 11r (0.35g) purified using 3:2 EA-CHZCN as

20 eluvent. T.l.c. 3:2 EA- CH3CN Rf 0.3, I.r. (CHBr ) 3580, 3520, 3400,
1960, 1740, 1672cm-1, [a]D -21.00 (CHCly)

Example 19 _
L1§;£1a(Z)JZB(R*),3“]]—(-)-4—(Benzoylamino)phenyl 7-[ 3-hydroxy-2-
25 ' (2-hydroxy-3-phenoxypropoxy)-5-oxocyclopentyl ]-4-heptenoate

A solution of Intermediate 11s (0.17g) in 20:10:3 acetic acid-water-

THF (10mL) was heated at 400 for 2h.- The solvent was removed in vacuo

and the residue purified by chromatography on acid-washed (pH 3.8)

silica using 2:1 EA-cyclohexane as eluent to aive the title compound
30 as a solid (0.11g), m.p. 85-889 .

I.r. (CHBr3) 3580, 3430, 1745, 1675, [a]go - 270 (CHC1,)




35 -32- 0.1g) fromlinternediate 11p (0.16g) purified using 98:2 ER MeCH
as eluent. |.r. (CHBr3) 3580, 3440, 1742 [err], T.l.c. 98:2 ER MeOH Rf 0.25
5 Exanpl e 17 [err]-4-(Methyl sul phaay+) phenyl 7-[ 3- hydr oxy- 2-[ 2-

hydr oxy- 3-[ 4- (net hyl t hi o) phenoxy] pr opoxy] - 5- oxocycl opentyl ].-5- hept enoat e~ A
solution of Intermediate 11q (0.14g) in 20:10:3 acetic acid-water- 10 g
THF (3m) vvas heated at [err] for 3h. The solvent was renoved in vacuo and
t he residue W& ﬂ@gr? i ed by chrorratography on -aci d-washed (pH3.8) silica
using 75:25 ifRRIOELNG &‘eg;;ye;_ggehﬁdrwg chgpound
as a white sotFd . r] 15
Exanpl e 18 [ &¥¢ L - Trpanenpgte

]g2 hyflr?xy 3ﬂp9¢§1ﬂﬂ>{ﬂrﬁlr&p@%ﬂém5dwf3wi oumeasw ]1n4203‘lh€13ta(%]%|t§‘é‘%&3+wét@r199)
rom | nterne purificed u as .

o vont. T 1 WPkl ek iarber 8 40°) For'3h el ieSagyerb e Fombgd imyacu
1740, 1672 [end]trExaesllmelﬂu{lﬂed -by- $hebmaBedqwaptil oot raoltheayéd (pH 3.8)

7-[ 3- hydroxy

(2- hydr oxy- 3- prl1enoxyprgo7 SyA gy%&%‘g)’/‘acrl‘% agn?ylﬁ"t t%eqﬁf'een%fg e tﬁltu 1|°3n of
| nt er medi at e withs E@otuﬂc_mtlm c@20pgand aacaetwhctacmdudva&ﬂeiﬁq)er .q.loaﬂmaé’
heated at [ef hjz OBa@ch ]’h;a sol vent was renoved in vacuo and the residue
purified by chr®mafo rap y on aci d-washed (@H 3.8) silica using 2:1

EA- cydbohexafBakysis {RUG:t o dirdB-ZHieH16 608 Wdmbdund 30 as a solid
(0.119), m pc,8%; 80, requited 0, 7658G, H3A; N,AM27%1675, [err]

Example 21 | ' o
[1R-[1a,28(R*),3a]]-(-)-4~(Benzoylamino) phenyl 3-hydroxy-2-(2-
15 hydroxy—B—phenoxyproggxy)fS-oxocyclogentanehgptanoate

A solution of the compound of Example 4 (0.1g) in EA (35m%) was

hydrogenated over pre-reduced 10% palladium on charcoal (0.03g) at

N.T.P. for 40 min and then the solvent and catalyst were removed. The

title compound was obtained as a white solid (0.07g), m.p. 127-1300,
20 [a][z)o -29.3% (cHCl,)

Analysis Found: C,69.38; H,6.69; N,2.15.

C3,H3gNOg requires C,69.25; H,6.67; N,2.38%.

Example 22
25 ngr[1a(£2,25&2:),3a]]-(-)-&-(Aminocarbonyl)phenyl 7-[3-hydroxy-2-(2- g;;

hydroxy-3-phenoxypropoxy)-5-oxocyclopentyl ]-5-heptenoate
A solution of the compound of Example 6 (0.15g), thiophenol (0.46mR)
and azobisisobutyronitrile (0.1g) in CH,CN (3mf&) and benzene (3m%) was

stirred at reflux for 6.5h. Purification by chromatography (x2) on

30 acid-washed (pH3.8) silica using 9:1 EA-CH,CN as eluent gave the title
compound as a qum (0.13qg).
I.r. (CHBry) 3580, 3515, 3400, 1742, 1672cm-!, [a:]g[J -300 (CHC1,)
Analysis Found: C,66.12; H,6.8; N,2.52.

35



- 33 - Exanple 20 [err]-(-)-4-(Benzoyl am no) phenyl 9-[ 3-hydroxy-2-(2-

hydr oxy- 3- phenoxypr opoxy) - 5- oxocycl opentyl ] - 7-nonenoat e A sol ution of
Lntermedi ate 11t (0.55g) in 20:10:3 aceti é*dcid-water- 5 THF (15m)
was-heated at [err].for 4h. The solvent was renoved in vacua and the

resi e purifiegiyNgreqal@er efgsy 76/ el s wgelmd:,.(pH 3. 8) silica using 7:3
EA: cycl ohexane as eluent to give after trituration with ERthe title

conpound as a white solid (0.24g), mp. [err] 20 [err] 10 Anal ysi s
Found: C, 70ER4plE. 2 66; N, 2. 17. [err] requires C,70.22; H6.71; N 2.27%

EX | 21 - - e - O - A- r-
e 5 er ARl b7y DBOPAOYL AN ILONBEN o Fall B 1203 bhdroxy-2- (2
conmpound of Ex8 q :

i ' @RY DT PN ot yelopent, e ai®er pre-reduced
10% pal | adi um piNRFL @Abr{dd BD1MAY NasT alfded @b 4 Gollifiornsf tIneBricagatd vent
and cat al yst re_renove

d. The tjtle. compo obt g ned..as white solid
(0.07g), mp. (&P m;%?ﬁﬁi@wu#&? Wé\,‘%@. §g;€dH, ag%*s?;r ﬂ?é’!‘?d’ [erlr]
{g?ui r?S)CAG?AgélutliioﬁbcﬁVhl—fﬁe%-ﬁﬁfféniliamhel 28.2%q) and EtsN (0.01m2) in DMF

r]-(-)-4- carbo phenyl: 7L 3- - 2-

hydr oxy- 3- phenﬁ"%r Sﬁ%xa%gé-ag'go%%}flzélﬁ r?%?{r?@éhg%é éﬁo%tt gOAansdo u?’? oartl 5 c"nt he
conpoundgof Exbemperabured. 1By readtiiopheinsure ovasodijutgdwith EA (30mL) and
azobi si sobut yr opit. 4 ' 2 3 d : d
at reflux for 82%.?1& {5‘%}5%? Pg-g%eil nm:(é/ﬁ sé%‘reg q[?)m'?gp%@*eégéﬁoﬁﬁ;& £ 1516 ©
aci d-washed (pHPH) ,swatiesa(1intigangd brine -asThe dEhed gEgRNic,extnact was

conpound as a QUSB&Qté@Q)J-c_;iver a t&¥iblie IPEOh wislpuri¥ied, byl édrbmatogqvhpherdr

Anal ysi s Found: . 8
acid-dgéggﬁ %gH3J3565§&ic§’&%f%%'1:1 cyclohexane-EA as eluent. The

15 title compound was obtained as a white solid (0.05q).
I.r. (CHBr3) 3580, 3430, 1745, 1675cm-!, T.l.c. 1:1 Cyclohexane-EA Rf
0.15

The following are examples of pharmaceutical formulations using

20 compounds of the invention. In the examples, the term "active
ingredient™ is used to denote a compound of the invention, such as a
compound described in the preceding examples, for example the compound

of Example 4.

25 1. Tablets _
o These may be prepared by direct compression
~ mg/tablet
Active Ingredient 0.015 to 0.2
Magnesium stearate, BP - 1.5
30 Microcrystalline cellulose, USP 150.0

to compression weight
The active ingredient is blended with about 10% of the

microcrystalline cellulose then blended with the remaining

microcrystalline cellUIOJ“iﬁﬂfTTS{QESium stearate. The blend is then
35 compressed using 6mm_d§§réfer p/f//*‘ into tablets on a suitable

machine.



35 -34- [err] requires C 65.74; H 6.5, N, 2.74% Exanple 23
[err]-(-)-4-(Benzoyl am no) phenyl 7-[3-hydroxy-2-(2- 5 )

hydr oxy- 3- phenoxypr opoxy) - 5- oxocycl open§l{ - 5- hept enoate Pi val oyl chloride .(
(0.01mM ) was added to a solution of Internediate 1 (0.03g) - -and Et 3N
(0.01m) in dry DVF (1m) at [err]. After 10 nin a solution of ~

4- (benzoyl am,no).p ol (0.17 -{,0. Ol I R ) < ed and
stirring com'i'enl}eaggt(?r mé’ﬁ bz]% 9%%@??3&5«%}%wéérgﬁggggt%lgoﬁ%@g&oﬁﬂ{nqtggn%gﬁg ure.

The reacti onerdxmatieylvgel Hilloge ear WydtpxEArgrydnig thydgelidnael usdng ctgndard y

w th water (ggénn)iqugg)_% copper sul phate solution (15m ), water (10m ) and
brine (15m ). The dried. organic extract was evaporated to give a residue

whi ch was purified by chronmat ography on aci d-washed (pH3.8) silica using

1: 1 cycl ohexape: Bss el uent. The 15 title conpound was obtained as a
white solid (‘U‘%“Ir (CHBr3) 3580, 3430, 1745, 1675 [erl], JileC. 111

Cycl oHexane-EA Rf 0.15 The followi ng are exanpl es of pharma

f or mul at i onsAetsivegidgredient conpounds of the invention. In t¥e0txaepPed, the
term"activeyn rsgg&e&te;r'tse uged to denote a compound of theg gnvention,

such as a corrp%un described rn the preceding exanples, for exanple the
conpound of Extenchel300 25 1. Tablets These may be prepd®8@by direct

conpr essi on ny/ tgPket) Aeligite | ngredient
0.015 to 0.2 I\/agqr;_esi um stearate, B
C

. P .
1.5 300 KA caser 95 direstnly cemrrgeaiie ggpreh.
150.0 t0 CONPhESEitoVe \IRgEEdiehbeis priebiendadnethesdme sf birenearchi 1500abbert 10%

of the microgrystalling $§'nik83hichNelk RbRRAHq e dtch B00CHRY RoGkaiun
stearate. The mix is then filled into size No 2 hard qelatin capsule

shells using suitable machinery.



T crocrystalline cellulose and magnesi um stearate. The blend is then 35
conpressed using 6mm di aneter punches ingjo tablets on a suitable

chi ne. -35-" The tablets may be filmec d with suitable filmformng
materials e.g. nethyl cellulose or hydroxypropyl nethylcellul ose using
stan®erd techni ques. 2. Capsules 5

ng/ tabl et Active ingredient 0. 015
to 0.2 Magnesium stearate, BP 1.0
*Starch 1500 100.0 to fil

wei ght 10 *A formof directly conpressible -starch. The active

ingredient.is prébR&M8ed with sone of the Starch 1500 then this preblend is
m xed with the remai ning Starch 1500 and magnesi um stearate. The mx is
then filled into_size No 2 hard Iabin capsul.e shells using suitable

machi nery. CLAF MB: gpmpouegﬁpg ndeogenss e faMuTL M a (1) 0 [err]
wherein nis 1 or 2; mis 2-5 and Xis cis or trans -CH=CH or [err] or m
is 1-4 and X is -CH=C=CH-; [err] is (a) 0 phenyl [optionally substituted by
[err] alkyl, [err] al koxy, [err] al kanoyly nethylthio, nethylsul phinyl,

1 (1
WNCH,) X (CHy) [ CO,R )

wherein
n is 1 or 2;
m is 2-5 and ¥ is cis or trans -CH=CH- or -CHZ—CH2-;
= ormis 1-4 and X is -CH=C=CH-;
Rl is
(a) phenyl [optionally substituted by Cy_4 alkyl,
Cy_4 alkoxy, Ci-a alkanoyl, metgylthio, mgthylsulphinyl,
methylsulphonyl, halogen, -COZR [where R® is a
hydrogen atom or C,_, alkyl or phenyl], -NHCOR2
[where R2 is as defined above or is a phenyl group
optionally substituted by hydroxyl, CH3C0NH- or
benzoylamino],--CONR3R4 [where R> and r? may be
\_ the same or different and are each a hydrogen atom
or 01_4 alkyl group], -NHCONHZ, -CHZCH(CONHZ)NHCOCH3,
or —CH,CH (CONH,) NHCO—@ ]
or
(b) 2-naphthyl;
Y is

T 0 L



met hyl sul phonyl , hal ogen, [err] (where [err] is a hydrogen atomor [err]

al kyl or phenyl], [err] [where R2 is as defined above or is a phenyl group
optionally substituted by hydroxyl, [err] or benzoylanino], [érr] [where
[err] and [err] may be the sane or differ and are each a hydrogen at Qm:*®
or [err] alkyl group], [err] or [err] or égj 2-naphthyl; Y is [err] ™
where [err] and [err] @re geach Hydr ogen t group and at .
| east one is a“?W"d-' rt at orﬁ"% ik se%cﬁh% Yéﬁsggﬁ ?)él: B é%al |y
substituted by amethyl wrdup rdndl &yl ledet ronal koxg, hydrogeal rEomiro, [err]
al kyl sul phi nyl , rr] al kyl sul phonyl, hal ogen or trifluoronethyl gr oups)
and the salts of conpounds in which [err] I s a_hydrogen aton1

Conpounds as cl ai ned At %8 2 rehenyl vW%Px(?BtlePEéFW §h Félllt}‘t&ﬂd mis 3

when n is 1 anq)}mdﬁse ?oPrtvfoV@e” NaikyZ2; %%ﬂghiko%ce?_% andywhis,2 when

1 d d i laim 1
grlilarﬁrz Fhlihgx1ﬁ¥#¥ﬁs?¥9 éf éhbét? ﬁ“gyggnyéfr a PES?C,C[ZLH

al kanoyl , et hydg hiol £ YdigmesthphogydupsCO2R [err] or [err] group or [err]
s a 2-naphthv| group. 4. Cpnpounds as claimed in claiml1l or claim

~and the salts of compounds in which R2 is

a hydrogen atom.

2. Compounds as claimed in claim 1 in which

X is -CH=CH- or ~CH,-CH,- and m is 3 when n is WV
1 and m is 2 or 4 wvhen n is 2; or X is -CH=C=CH-

and m is 2 when n is 1l and m is 1 or 3 when n is

2.

3. Compounds as claimed in claim 1 or claim
2 in which R1 is phenyl substituted by a Cy_q alkgxy,
Cl_4 alkanoyl, methylthio, methylsulphonyl, -C02R ’

-nrcor?, -cowr3r?, -nECONH, or -CH,CH(CONH,)NHCOCH,

group or Rl is a 2-naphthvl group.

4, Compounds as claimed in claim 1 or claim

2 in which Rl is phenyl substituted by a methoxy,

acetyl, -CO,CHj, ~NHCOCHj,, benzoylamino, -CONHZi o/
-CON(CH3)2 or —CHZCH(CONHZ)NHCOCH3 group, or R

is a 2-naphthyl group.

5. Compounds as claimed in any'preceding claim
in which Rs, R6 and R7

is phenyl or phenyl substituted by fluoro or chloro.

are hydrogen atoms and Ar

6. Compounds as claimed in claim 1 in which:

X is -CH=CH- or -CH,CH,- and n is 1 and m
is 3 or n is 2 and m is.2 or 4, or ¥ is -CH=C=CH-
and n is 1 and m is 2 or n is 2 and m is 1 or 3;

YR




5 in which [err] is phenyl substituted by a nethoxy, acetyl, [err]
benzoylam no, [err] -CON(CH3)2 or [err] group, or [err] is a 2-naphthyl

Qroup. 5. ‘Conpounds as clained in any preceding claimin which [err] and
[err] are hydrogen atons and Ar is phenyl oRé&phenyl substituted by fluoro
or ck-bro. 6. Conpounds as clained in claim1 in which: X is -CHCH or

[err] and\n is 1 and mﬂls ,% qfhar@,lz g%’lﬂ:ﬁnéébé’t%uéed%y&' eﬁﬁﬁggroup

and nis 1 and mis n.is mis en

substituted by aqﬁﬁqﬁ%ql'quﬁﬁd 'W&Qqqﬁjmwﬁﬁﬂ#%ﬁﬂﬁmﬂn?erT? WBpr] or [err]

group or Ris a gfzoumnz'i*rﬂcmazmw@m @EOED Obr arTet hyl group;
[err] and [err] QE?ah ir éyf”H?° d Ar”is a phenyl or phenyl
substituted by fluoro or 'Cbnpounds as clainmed in any

preceding claimin which the carbon atomcarrying the group [err] is in the

R-configuration. 8. R gmo mwﬁfggéﬂegggﬁiép &| RéPh1 S§+QusPpound
being: [err]-(-)-4-(Benzoyl am no)phenyl 7-

[ 3- hydr oxy- 2- ( 2- hydr oxy-_3- phenQ%ypropoxy) 5- oxocycl opentyl ]- 5-heptenoate.
9. A compound as cl #ahd R Claaientydrsogeh cotdmsindab@i Ng:
[err]-(-)-4-Acetyl phenyl 7-(3-hydroxy- _
2- (2- hydr oxy- 3- phenoxypr opoxy) - 5- oxocycl opentyl | - 5- hept enoat e;

Ar is a phenyl or phenyl substituted by fluoro

or chloro.

\,? 7. Compounds as claimed in any preceding claim in
' which the carbon atom carrying the group -(CHz)nX(CHZ)mCOZRl
is in the R-configuration.

8. A compound as claimed in claim 1 said compound
being:

[1R-[1a(2Z) ,28(R*),3a]]~(~)~4-(Benzoylamino) phenyl 7-
[3-hydroxy-2-(2-hydroxy-3-phenoxypropoxy) - 5-oxocyclopentv1]-
5-heptenoate.

9. ‘A compound as claimed in claim 1, said compound
being:

(1R-[1a(2),2B(R*),3al}-(-)-4-Acetylphenyl 7-[3-hydroxy-
2-(2-hydroxy-)-phenoxypropoxy)-S-oxocyclopentyl]-S-heptenoate_;

(1R-[1a(Z),2B(R*),3a]]-(-)-4-(Acetylamino)phenyl 7-[3-hydroxy-
2-(2-hydroxy-3-phenoxypropoxy)-5-oxocyclopentyl]-5-heptencate;

= ¢ L M s =



[err]-(-)-4-(Acetyl am no)phenyl 7-(3-hydroxy-

2- (2- hydr oxy- 3- phenoxypr opoxy) - 5- oxocycl opent yl ] - 5- heptenoste

ferr] (+)-4-[2-(Acetyl am no) - 3- am no- 3- oxgpropyl ] phenyl : :

7-[ 3- hydr oxy- 2- ( 2- hydr oxy- 3- phenoxypr opox ﬁ? - oxocycl opentyl NG
-5-heptenoate; [err]-(-)-4-(Am nocarbonyl) phenyl s
7-[ 3- hydr oxy- 2- ( 2- hydr oxy- 3- phenoxyproooxy) 5- oxocycl opent yl ] -

- 5- hept te; | .
S Pharony. o phenb AL BT, SONRET, - AR 3 mmiv-

0
[err]-(-)-4-(Noxkpmiopwi knflear cr(Eér #y gy’!)‘ roxy- -ohenoxypropoxy) 5-
7-[ 3- hydr oxy- Zoﬁgbﬂygﬁgﬁx $_pm@ Qgpoxy) oxocyclopentyl] 5-
hept enoate; [err]-|( Eﬁ* ﬁ
(2- hydr oxy- 3- phenoxyg}g‘ﬁaﬁ 5.) 38 o’o;?&ﬂl)gé rﬂ‘/T(]A‘“F"?ﬁ?GbB"XHBPWI ] oxy] -
benzoate; [err}= EBJN@ahﬁiyatefadhyardi&-byﬁhﬂh&Xyﬁkobaxy) S-oxocyclopentyl]

hydroxy-3-pheno§y gg 5 oxocycl opentyl ] -5- hept enoat e;
[err]-(-)-4-(Bé f@?l §¥phenyl 7-[ 3- hydr oxy-

2- (2- hydr oxy- 2- et hy[ﬂ%—[phéhbﬂﬁpﬁtb)pdnyj (59 eX-(Bgokaylemtind Jpheaylh @l Bimydrexy
[err]-4-Met hox 23] f h n _ .
hydroxypropoxy%g ?%ox pﬁ\)?éélx c‘*l%gg’? '@% g?pgr?ct)é%] S-heptenoate;
[err]-(-)-4-(Benzoyl Eﬂﬁ-r[d)!bh)e.ﬂ)ﬁl(ﬂﬁhpslwdr)ow N-Dmethylammocarbonyl)phenyl

2-(2-hyd -3 % n _
1 RSy PR St 1.

hydr oxy- 3- phenB%VEWSB %y) - 5- oxocycl opent anehept anoate; or
[err]-(-)-4-(Am nocatmyhlphewk*)hal] ( ) Methyl 4-[[7-03- hydroxy-2-

2 o 2 (5 I o) Ko ooma o syl aver L bempingp =
. benzoate; ' )
(1R-[1a(Z),2B(R*),3a]]-2-Naphthalenyl 7-[3-hydroxy-2-(2-
hydroxy-3-phenoxypropoxy)-5-oxocyclopentyl]-5-heptenoate;
[1R-[1a(2),28,3a)]-(-)-4-(Benzoylamino)phenyl 7-[3-hydroxy-
2-(2-hydroxy-2-methyl-3-phenoxypropoxy)-5-oxocyclopentyl]-5-
heptenoate;
(1R-[1«(Z),28, 3«]]-4-Methoxyphenyl 7-[2-[3-(4~flucrophenoxy)-2-
hydroxypropoxy ]-3-hydroxy-5-oxocyclopentyl]-5-heptenoate;
[1R-[1a(Z),28(R*),3a]]~(-)-4-(Benzoylamino)phenyl 7-[3-hydroxy-
2-(2-hydroxy-3~phenoxypropoxy)-5-oxocyclopentyl]-4-heptenoate;
[1R-[1a,2B(R*),3a]]~(-)-4-(Benzoylamino)phenyl 3-hydroxy-2-(2-
hydroxy-3~phenoxypropoxy)-5-oxocyclopentaneheptanoate; or o/
[157[1¢(§),Zﬁ(ﬂf),3a]]—(-)-4-(Aminocarbony1)phenyl 7-
[3-hydroxy-2-(2-hydroxy-3-phenoxypropoxy)-5-oxocyclopentyl]-5-

heptenoate.

10. A compound as claimed in claim 1, éaid compound
being:

[1R-[1la(2),2B(R*),3a]]l-(-)-4-[4- (Acetylamino) benzoyl
amino]phenyl 7-[3-hydroxy-2-(2-hydroxy-3-phenoxypropoxy)
~-5~-oxocyclopentyl]-5-heptencate;

AR



s — T o

ferr] (-)-4-[4-(Acetyl am no) benzoyl am no] phenyl

A [ 3- hydr oxy- 2- ( 2- hydr oxy- 3- phenoxypr opoxy)

5- oxocycl opent y['] - 5- hept enoat e; 40 [err] (Benzoylan1no)pheny| 7-
[ 3- hydr oxy- 2- ( 2- hydroxy- 3- phenoxypr opoxy) - 5- Bkocyclopentyl] heptenoate;
[ er r}~4- (Met hyl sul phonyl ) phenyl 7-
[3- bydr oxy- 2- [ 2 hydr oxVr gel 1418 hob ki 0} B TQXY]pQQRQéhkbylam1no)nhenyl 7-
5- oxocycl opent yl ] g_ enoaé eTr£ Z éBenzo Ianln% &é
(3 Ty oxy 20 (5 WA EHIE GRBREn 63y B SFORYy SSPbRBEYEPE LRI o PRAGHEASRER EY 1 ]-
11. A phar maceus+keptenspbsétti on conprising a conmpound as clainmed in any
preceding claimtogether with one or nore pharnmaceutical carriers. 12. A

conposition as clained in claim1ll in the formof a tablet. 13. A
conposition as claimed [FRe[hefZLi2Bn3ehé- ﬂoKMﬁ&hYésuADhenYdd@hQMWﬂnq-the

conpound of claln1§;ﬁ9?95§¥y§-[2959§k89 31f4-émétﬁ95Eﬂ§b5bﬂ%n%&

claim1l in the formo iontal ing O tdo 0.2 of the conpo
of claims. 15. S570¥pevelerentylheSpheptraeash:oPra conpound as cl ai med |n
claim1 which conprises: (a) deprotecting a correspondi ng conmpound in

whi ch the ring hydroxy u n group,in.Y are _prate b

esterifying a correspongiﬁgP% ﬁgbugg(£¥9m§Piﬂ 84 Qﬁﬁ&?S&&ﬁ ﬁph@ﬂ&l 9-
[3-hydroxy-2~(2-hydroxy-3 -phenoxypropoxy)-5—oxocyclopenty1]-
7-nonenoate.

11. A pharmaceutical composition comprising a

</
compound as claimed in any preceding claim together
with one or more pharmaceutical carriers.
12, A composition as claimed in claim 11 in the
form of a tablet.
13. A composition as claimed in claim 11 in the
form of a tablet containing the compound of claim
8 as active ingredient.
14. A composition as claimed in claim 11 in the
form of a tablet containing 0.015 to 0.2 mg of
N\ the compound of claim 8.

15. A process for the preparation of a compound
as claimed in claim 1 which comprises:

(a) deprotecting a corresponding compound in
which the ring hydroxy group and the hydroxy group

‘) O R O



e

(c) in the preparation of a conpound in which Xis [err] reducing a
correspondi ng conpound in which Xis -CH= or an acetyl ene group; (d)
in the preparation of a conpound in which is -CH=CH, selecfively

reduci ng the correspondi ng conpound in Which X is an acetyiene group; oF ™*

conpound as clsi {@d-¢m.,ctRi, A} lréduciipg ancoheespondtindoreamrbwid t r eat nent
of ulcers or ij tméx@%ﬁt "LeRLcRLNBE SANdekiyiendligibuyy se from the

hypersecretion”bf gastric aci

in th i f d ip whigh X is trans - CH=CH -
{Soner Sing tHEhar 1Rt RECEOTRELAN PR BnroRpRefd JfVhi T g X

(d) in the preparation of a compourid ifi-which
X is -CH=CH-, selectively reducing the corresponding
compound in which X is an acetylene groqp;'or

(e) in the preparation of a compound jn which
X is trans -CH=CH-, isomerising the corresponding

‘compound in which X is cis -CH=CH-.

16. A compound as claimed in claim 1 for.use in

the prevention and/or treatment of ulcers or in o/

the treatment of othér conditions which arise from
the hypersecretion of gastric acid.

e
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