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Milan, Italy, do hereby declare the invention for which we pray that a patent may
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' The present invention relates to 5,9- or 69-epoxy prostaglandins and to
pharmaceutical and veterinary compositions containing them.
Subject to certain exclusions mentioned below, the compounds of the
invention are of formula 1§) ) .

10 M) l 0

wherein .



[err] [err] is hydrogen or hal ogen; 10 pis zero or an integer of I

to 7; 10 gis | or 2; [err] is
hydrogen, hydroxy, [err] alkoxy, aryl _Jerr] - alkgiy or acyloxy:. Y is

-[err] [err] 15 (trans), wherein [err] TS hydrogen™or hal ogen; .

15 one of [err] and [err] is hydraegén,” [err] alkyl, [err] alkenyl, [ers]

cal’kynyl or aryl, and the other is hydroxy, [err] oy aryl - [err] - alkoxy

@ J[err] and [rer"r“'] t aken together, forman oxo group; Each of [err] and

_ 5] whi ch may be the sane or qi@g‘g(,ent |s hydr ogen,: [err] 29 aI kyI or
“they 20 ar® isi(dlechiee qrcﬂsﬁﬁl Wecag?%npm[lbr(l?’] [err] each ‘of [err] and ?err]

which are the sane or dlfferent Js zero or. an |nteger of "o B, Xis' -0-,

--S; a single-bond or -[err] C [err] -
25 (a' ). hydrogen; (b') [err] YOR' (") aCS C cycloallphatr. group,.
unsubstituted.or substituted by ', or nore substituents sel ected: from

[err]. alkyl-.and [err] al koxy 30 . (d") aryl/ unsubstituted or
subst it ut\dctrdalyeaCbnethoR'gm gs , Whittsimaytheaint sgre or Biferen] leet—e@aihybm hal. ogeny ‘hal o
- Lerr]-atni@rPL @ THPRy(Dand C, - [err] alkoxy; or (e") a’saturated or
unsat ur ated ‘heterocyclic ring, unsu[bstltut ed or substltut ed by one\o -hor e

substituents sel ected from hal oge, han - 35 A [err] s kyI,
[errf alkyl and [err] al koxy —CON_ = 35" and the™ : s
pharmaceutically or veterinarily aqgept abl e’ saI ts. t her eof . The optr ca1
anti podes, i.e. the enantiomers, thé racemic m xtures of- the optlcal _

anti podeg;yhetdneR and_'ﬂ_{,,&%np@@@ndently hydrogen, C,—C, alkyl, C,—C, alkanoyl or.
3 geonet rAEMlsGhers. and their nixtures and:the’ i xtures: of - the
di astereoi soners of the corrpoyn‘&l f fornula (1) are-included in the: scope

of the present invention. {#C, ranf) a€=dE thi s ‘specification-the broken
line ("") |nd| cates that a sub tment bound to the cyclopentane rimg is in
the a-confi t|on i' . bel ow the 5 pl ane:of the ring, a substituent

boung to th y 'E%‘I’é I systemlnthe endo- -~ 5 configuration and a
substr t uent hfﬁ&zgm fnt a‘?ﬁ tiug in'the S-configuration; the heavy soJ.,r d

line ( ) Rmilhuéttow. hMoxyaCS-HQS:ﬂkdxmeml -G @y -tatkokher acyllonent ane ring is in
the [err]-cdrf rddi&ton—G=C= above the ptane-of the ring, a substi t§ent
bound to the -2 - oxa - %I cyclig systegin the exo - conflguratlon ang a
~substituent bound to a Iﬁc ain is Ng the R-configuration; the wavy:line
~attachment H&Fc?it es ‘Hﬁt}t\ a ‘substituent does not possess
a definite stereochem ca/lde\ntrty i.e7 thad,a substituent bound to the
cycl opentane ring may be both in the a- -and Th-the [err]- conflguratron a
subsisi t Ugiins SHEEintZ) i Rydiragen oDk nbym clic system be bothjgn 15 ::the
endo- or |n0tltheflb Boinhydgs & “tﬂ %ﬁ%@ﬁ(ﬁe °‘to a chal n may be
15 bot h il E"gf i PR 8h?"¥gtfr' 55 ’f"n°r "(Tnds of the -above
forml a (t% af8 RG WiHidhCmdyl beGhdsains osumfe.feusednymm Chsccycl opentane. ring
A angd thealldylmr ﬂnonn%scrlmdnd:at agkeb yogether with thechrbanratam o .wh.lqh)th%i/re bat h i n the
a- conf i guFalinks farm He@Mpect to the ring A 20 - . The ‘side chain -
[err]-linked to the cycl opent ane; ring A.is. in transconfr guration 20 with
respect to .the a-fused hetir ocyc‘]rl C Lk arld consequently it 1s$ an exo
substituent with respect t°5'2t he 2-.oxa- |cyc¥| c. system . The -carbon at om of

‘the heterocyclic ring.B bearing the side chain [err} 25 - bears al sg an
hydr ogen eathoofin, and n;, which are the same or different, 1s zero or:an integer of I'to 6; 25 - V\hen
" the % de Ch% ||s.s—0—— —S—, a single bond or —CH,— a5

(a") hydrogen;
- (b"). C,—C, alkyl; S
(c) a C,—Ci)cycloahphatlc group, unsubstltuted or substltuted by one or -
. more substituents selected from C,—C, alkyl and C,—C, alkoxy; T
30 ~ (d) aryl, unsubstituted -or substttuted by _one or more substituents . 30 .-
selected from halogen halo - C, —Cs = alkyl C,—C; alkyl and C,— g
C, alkoxy; or -
{e) a saturated or unsaturated heterocychc ring, unsubstituted or
" substituted by one or more substituents selected from halogen, halo -~ -~
5 " Cy—C, - alkyl, C,—C; alkyl and - C—C., alkoxy - 35

g 'br’a,'_-l.«

and the pharmaceutically or veterinarily acceptable salts thereof. The optlcal
antipodes, i.e. the enantiomers, the racemic mixtures of the optical antipodes, the



[err] [err] is in the endo-configuration with respect to the 2-oxa-bicyclic
system then said hydrogen atomis an exo-substituent and its absol ute
configuration is reported as /3 30 whil e when the chain

30 [err] [err] is in the exo-configuration, then said hydrogen atomis an
endo-substituent and its absolute configuration is reported as a. The
conpounds of the |nvent|on mhereln the chain [err] .35

[err] 35 is in the exo-configuration, the
hydr ogen atont |nked to the sane carbon atqrgegfp the ring B having 3

necessayi | : x
egré_qtpc is S ai 1X] t lxtu
((j];(r)r \r;naj‘![ ?Vles ((:I lr Lsf‘gq}re cmglpoun Q‘g forim § arcfrﬁ "ﬂg '-% rﬁ scges f“g %ﬁ%ﬁt
p gl-a I &f \8lik - spebdH
chain substltuent bound tothe cyclopentane rmg lS m the a-configuratlon i.e. below the

40 [err]. [err]Sis ipp th&ﬁdb-acsb ““t "bt’i‘t‘[‘? &d t 03
the sanme carbon atorf,ﬁ “fﬂ ’Ednﬁ ) gt“ izxd gglm B tltut e
configuration, are ruetmrptce 1gaEat1 ,8k/ dbove thé plane of the ring, asubstltuent bound to the

1, 599, 28CG 2 - oxa - bicyclic system in the exo - conﬂgt@atQmag@gxgbs(tthgﬂrbgh@ thia = l?)
and 5[err]H - 999[ erchgin iyjp e Rrejigpmetion; Iheq“‘aé’)( lie alachmentc aci d deri vatived
(prostagl andi n nunberi ng). Alternatively t (e SaH - 6, 9[err] epoxy _
prostanoig£ acid derivatives are reported as § - oxabi cycl o[ 3. 3. 0] oct -

)

exo - yl) - alkanoi g, lg?c%{egt‘?%&u‘ﬂﬁkh gfﬁy%‘ ?s@é"’aﬁﬁn%{e%{e&] cﬁenﬁ&?i&xmgﬁim' C

acid derivative sas tiat a subs Rentbotﬁm be beth irr the %Oamd §
al kanoic acid der| vétcpnﬁwranomu@m“ beund %o t¢ D[-exa | bycicligpystgpmaxbebnthi o aci d,

derivatives as 2 bg é"ﬂ] L_gﬂz h&gg"‘?“ fon: a"%a substituefts boung tp a.chgipmpydiec achSd

he R-con
derivati ves and t he er?aa'ha b t@&t&ydﬁnngﬁtmemaa (2
- oxabi cycl o[ 4. 3. 0] n@niththefi:yclepe&laﬁbrmg A/hnd—thetwﬂlbbﬁﬁﬁrldﬁ:a&dlb thdabutedaihes(aS) The

6aH - 6,9[err] ox Btgeb uratign ectt xR Aest anoi C. aci d
Gor vat s hav® 2 gy it R HEL %@{ REp Lol o

[ERR] ) and a less aﬂﬁmhememhotsat&rwt xamwg»a,

correspondi ng -6] ERR] H Th&¢@pdERRym of épdmgerQMCB{nquﬂrmg the SidERIGIn - epoxy
derivativgs. Al the above notations reier to the natural conpounds; the d,
| - conpounds are mi xtures containing €gui nol ar anounts of nat.- conpounds"

whi ch possess the 15 . above- reporteebmbgm t g st er eochem stry and of

ent - corrpounds ch are mrr:)r- 15. like images of the former;.-in the
ent - conpounds t e stbéa}'%ﬁ $98°R 819 gur ation is the opposite at all. the?
asymetric centers wit 8 Tclfaéf‘the configuration of the natural .

conpounds and the prefix ent i ndi cates gust this. Sonme conpounds fal I i ng
within formula (1) as defined above areiclainmed in 20 - Briti'sh Patents
Nos. 1,554,044, 1,554,048 and 1,554, 03 Ha{FHdmRhe nane of the 20 Upj ohn
Conpany) . Broadly, Wi the Sf<Oturatioi | 3%

5,9 ERR] and 5- Iodo-hytfrp niakdn} glgri? wamﬁ%%%ﬁﬁ%t% :f Gi‘gfcrggorﬁtelnp a(ill ai s
generical |y sont? 6, Sfhitmhen the shaiy pr ost 4gl andi ns and sone i ndi vi dual 6 9a 30
epoxyprost agl andi ns. No. 1,554,050 cl ai some generically sone 5,9a -
epoxyprost agl andi ns and sonme 25 i ndimi[.d(mi)s.l.mh prostagl andins. After
taking into consi deratl n thes patents e 25 fol | owi ng conpounds Wi t hin
formula (1) have begh' g?%f;‘féﬂ’ %& ﬁ?‘ r‘tﬂe"ta??é* ﬁﬁéﬂ‘fﬂ“t’%‘ﬂﬁéﬁ‘t?“&n 9 -
deoxy - -6[ ERR], 9a- €pOifte co MtisEwheaie Siaid[ ERR] - epoxy-
11[ERR], 15(S) - di hydroxyprost - trans - 13 - enoic ‘acid, its salts and
its net hyI ester; : 9 - deoxyad;G[ ERR], 9[ERR] - epoxy - 16,16 -

di met hyl - [E and its salts; 0 - 6] ERR] 9[ ERR] - epoxy
17 - pheny RRJE? 19,20 - trinor - PGF1l me_% l-Fj’?e)si?%/er 9 - deoxy - 35
6] ERR] , 9[ ERR] - ep oxgﬂ-thq g}mﬁgumﬁon. thehwydgen a%OER ed tvtthesamesaarltoeram 6, 9a

ily the-a-absglute areT das
- epoxy - 11[ ERR] f}' X a)l"ld SaH - ﬁg ngroﬁl E‘%lgnula%f:%rosta
enoi ¢ acid, ?é,t taglandm numbermg), while the compounds wherein the
35 40 cham _ _ 40

- CH—(CH,),—R _
is in the endo-configuratlon, the hydrogen atom linked to the same carbon atom of
the ring B having necessarily the g-absolute configuration, are reported as 68H-



9 - deoxy - 6[ERR],9[ERR]a - epoxy - 2 - nor - [ERR] nethyl ester; 9 -
deoxy - 6[ERR],9[ERR] - epoxy - 2,3,4 - trinor - [ERR] nethyl and et hyl
esters; and certain 5 - iodo - epoxyprostaglandins. The excluded 5j-

| odo- epoxyprostaglandins are those which are within the follow ng

inition (from 40 claim8 of British Patent 1,554,044) with reference

o Yormula "U" but outside the 40 definitions: given in clains 6, 11, 13
/{ nd 19 of the present specification. The iodo - epaxyprwostagl andi ns~of

r/t4 sh Patent 1 554,044 ref erregbgtzgo are Of fornula I [ERR] [ERR] (U [ERR]

[ ERRY wneg ‘a-€[0X mula I: q—l and%g ) T xy L?l&r b oZ Vmerc? . [tRR}. and‘

[ERR] ar ede%éﬁ% 39‘!0 numb ﬁggfz cm l Qz[‘ﬁ é&jj %t ons, h -

-t et r azol yprost&oic snbire rreported BN -bﬁa yddi[@genpt aj'ky}co of one to 12

carbgn at )rrsalk l\csvﬁ.t@w Qacgpmwo%. fpacidaedtakdydsanf 7 1o 12 carbon
atoms; p @anya Q de;l P@a“g a3k ﬁ%sﬁv i orine’ at oms. or
al kyl ra pala Jic cuara &. nf‘ea entha SRS 5.9 - époxyprostanonc acid

1, 599, 280der1vat1ve as (2’ '-oxablcyclo[430]non 3’ -endo -yl) - a&a iq a;ndzlenatst an. i nt eger of

from,l tqt j89a S CRSNIPINgnal ac ha\rears t @H=CH-,
ci S%CH:&;?E %ﬁf B { J"f o E Yiﬁg‘(y ﬁ% T ar Pbotn
hydr ogen dblhvithsz ]p toge er are oxo or one of [E] and 5 R2'is

- hydrogen or Adithy #bow n¢tati0@)s Zbﬂua!rtbonatatabtrmlpauldisuhed,d)t-rcempoumdahydroxy aRd.

[ERR, 15 3 Potuegenigire onimcbeanciynol ot k) o k1 of one

to carhmauai £15f thé fo él'ofntcem J’rp&,m ok ceHerhitd ot l'n 'S not - . =

- CFAl kyl -is Etndp@stﬁatlaﬁtm e cefiters with i‘@pe@t toareb:oﬁﬂgﬁ&tmn of the atoms with

one to 5 natwy (‘f‘g'gggl‘gmslgg %%gﬂ%f; lﬁ?ll u%a H“S- EE;‘J&]E 0 the terninal
et gl , -g atents Nos. 1554044, 1,55 s%h ol At OMpg @ val ence

- bond or abpjohn\WEvaipaiy). Bfoddly, NG, 1cs§ygartraaﬁscyeheraa1wabnemewhond9ar al kyl ene of one
to 9 15 and 5-iodo- 69@a-r mnypmsmsbnwsr; Noo 1,854,048 @laires mmtatlxomq n the chain:

bet ween ?E 80(’:‘13"3; g@%ﬁg% DOEYRI O “‘ . are as defined
abovg Wi tifididi lﬁfcﬂ\bl'oiﬁgl si £t1'

hsm tuorl ngs when' Z S
an oxygerfoladudum“ﬁmpsuddywhtbxmrmalhklyhamrbealdxdxgeddtfomheswpe of tigar bon at ons, |
fluorine, PT‘EF@‘FGF‘{;OH@ rifl uororpélpy othaepvg S &9, Qne, 2 or 3 proyi ded

5@®) “di y%ﬁa v lts[rﬂ%

t hat Whenllél i dr ns - 13 - enoic acid, i yle ar e other than
al kyjo and t9e deosy a6% 9 epsyqn-'emqs dim Eyldlﬁdleraﬁdlﬁts sams (3) ERR]!O The al kyl ,
al kenyl, al IQy-rﬂﬂony aﬁsk@xy,epemrd- Yl kehsoy| d§519§9 ofrpor arPQFbF’aﬂ‘c! e' d or stgai ght

chain grd’ﬁ % Eyf}t e%? gsgree n§e f‘P%‘i‘ OJth %1E§{e+-rﬁéded ‘car boxy group
r

25 150 théthydrodt el Vi bRty

25 A3 ar yind oalp, IS e era phe a na ht hyl or [ERR] - naphi hyl .

‘hal o-[ERR] &l xgr TP '}i’bl' ‘FrRR nost pref erabl y

trifluor quethy amigs F%%EL %yg’éhmﬂﬁé sft?l(%l ée%h%/i‘&a et hyl or
ag:rwu]ﬁnlttie fullewias alefinitione¢ffoexy, et hoxy or

“propyl . 3dfoxyprostaglaﬂ1r[s

aim 8 of Britigh . & femgssilﬁg rmvls H” optequisideghe, | nyH0 A C2- CG
|

pr p&<y

al kynyl ¢ ‘B e; E)qg % 'lé,{ %ied car box
group it TS p%ge%g a [ roup ereﬁﬁ?f fbﬁﬁl liERR] o
radi cal , nost preferably met hyI I et hyI propyl and 35 heptyl or a

[ ERR al kenyl radical., pref emabJ,)ﬁn%ché(i‘ - 35 Preferably [ERR] | s hydr ogen.
V\heans hal ogen, it IS pre e\ablyc orine or bromne'or "slightly:less

)

wherein
45 R is (1) —=CH,OH, (2) —CHzNR,,R wherem R, and R, are each hydrogen or 45
1 of one to 4 carbon atoms, (3) 5 - tetrazolyl, or (4) COOR wherein R, is .
(¥ en; alkyl of one to 12 carbon atoms; cycloalkyl of 3 to 10 carbon atoms '
aralk % of 7 to 12 carbon atoms; phenyl; phenyl substituted one, 2 or 3 times. by
chlorme atoms or alkyl radlcals of one to 4 carbon atoms; : _



preferably iodine. The synbol p is preferably an integer of I to 3. 40

Wen [ERR] is acyloxy, it is preferably [ERR] al kanoyl oxy (nmost preferably
[ERR]- _40 [ERR] alkanoyloxy. e.g. acetoxy or propionyloxy) or benzoyloxy.
Wien Z is halogen, it is preferably chlorine;’ “bromi ne or i odine. Preferably

[ERR] and [ERR] are independently hydrogen, [ERR] alkyl'or fluorine. n, is@
/

preferably zero or an integer of | to 3; [ERR] is-preferably an integer of

| to 3. 45 radical e.g. cyclopentyl, cyclohexyl and cycloheptyl or a

[ ERR] cycl oal kgnyl radical, e. g cycl opent £594l280 ¢ cycl ohexenyl and 5
CyCl Ohept e'ny'l YWher—R—s—a—tretet o€y et I t ey pe—ettirer—a

het eron’ono&}cl ic ring qu zeq0 g'éﬂ‘er"éﬂSch‘gfrqu“b‘ £@ )y and contains at | east one

het er oat om sel ect ed frlpr;g r&@pgy@ogeﬁo - Exanples of preferred

het erononocyclic r adIYCﬂh‘rans -aCH=CHet rcahdeetHr—yl-,-C—C—‘S& tengagpugdropyr anyl ,
pyrrolyl, pyraolyl, (BeaszRy#re bpth dydregrnyor R; p ethepylrcaam br;e Re amd di n;sl
pyri dazi nyl . Exanpl es of RPJS sr° &ﬁf%dj%é{@ ;FatPlaﬂZ:[l? ?lgs aredfé’:cyﬁ

oxabi cycl o[ 3. 3. 0] octyl, 2 ydrogei, ﬂlﬂ)rﬂ rine w1ththe proviso that

t hi abi cyd o[ 3. 3. Ol oc-tyl —ZZR,,RL—h-Ilﬁiint allgiede bhaeto 91BN at ed
anal ogs. 55 10 Phar rrgg@ﬁmtbafﬂqg W@msnla Ic aipbewpnabCB Rat aad of the
conpounds of fornula . those with pharnmaceutically and
veterinard |y acceptable bases Phar rraceutr cp (Bgd veterinarily acceptabl e
bases are either inorganic bases sucH ey ’Ae(xarrpl e, alkali m&al ~
hydr oxi des and al kali ne- earth met al ‘hydr oxi-des as wel |l as al um ni um and

zi nc hydroxi des or “YFi5irg i a9 pxEsen @tom, agialsncs kond of A% such as, for -60

exanpl e, methyl am ne. di wr&éwlzarmaﬁl%xyg%ﬁ ¥Rt AWaRAd Kond O bneha.m &one to 9

di butyl am ne, 15 ' arbon atoms w1th one to 6 catbon atoms in the chain between —QRRQ9, 2815

6 N - nethyl hexyl am ne, benz rnes defined abome. wéh the proviso

Cycl openty1 am e, Gyc)or PR St A TR SRS L o

phenyl et hyl ami ne, [ERR] mﬂ@&wm& m&auraeme ¥ broWed Malwhen s is 2 or 3 not .
di et hyl enetri a2 ne, nor photei the t eramlpther t yralkal gl trhe T'sparpaheasameeqr as 20

wel | as the al kyl. deri véiffespaisop )t—r@izLaqlsr—eﬁ? 5  rmono-, di-
and tri-gthanol am ne, 16t Rt glk%yh%ﬁ?ﬁﬂ@%ﬁy, ahh gﬁ&rﬁ)\ﬁoﬁ} E&%@&laﬂmﬁaﬁchegor 5
amno - .1 - but atmdght chéln groupsi no" - - propanol, N -

phenyl ethanola ne, %@f%g! _g%efree.mhﬁedpep 1ﬁ@l @rhmyraeoUPN- met hyl -

gl ucosanije, edrin ﬁeﬁﬁ?ﬁlﬁ ‘é: ﬁ_m{ # .ar gi ni ne Zhd
ot her a or [err] .am N kuto @ﬂb{qﬁ p l-my yl\qm ,h&@p@reea yhose of
t he. corrpounds of mﬂuoromﬂb)ﬂmul a (1I) Wherer n [err erein Rd is a

phar maceut i cal or v Erjrgﬁglfylﬁmupl 3. pyefe k Prepylder i vi ng from gne
of the above rrewntionetx :a.sg‘sa{ke ,L““Egﬁga;f raraﬁlry orx?'e haoé%ﬁbBWﬁ%@' of the el
I nvention are 6[err] HACﬁ—@,aalkynglpedmyalﬁpieféfaelyre}hynyIS 9a _- epoxy corrpounds of

fornula (1) wherein R"Y R. group
al kyl,[err] cygk oalﬂé thyl’l% yl, propyl andry, ¢ 35

prefrxes nor, dinor, dfe’i'élﬂyz Buydtagyn- sed to identify the  -*15
conpounds of fornula: \l@# dsr kdlogen.hie s Bﬂef!teablyhcallqnnbmnrhdomxoe,tdmeslrgw Bpent ané
m

ring Ais one, two,P¢ S‘tte ol %gr n appps, shorter than:ihe
anal ogous chai @i n th«wua Ryl is ryrcaﬁ Brterb ,,gnsf yidxy(n?asﬁﬂmt.%ﬁny@f_
preferred conpound§a@ikatldvé>xymratqtm oarpeopi glof Y0 lot berizoydo

or f
-6,9[err]- epoxy - 1 d {;%)aﬁe g, rme, mme 20_
olerr] -G o[errla - enmiu el i’m Friod! Aﬁqf%ﬁf&z&a
6[err]H - 6, 9a4s- epoxWheh'Rals 1cq3é2ﬂéal spref@% 36(9 ycl yngic
acid; 6AH - 6,9a - e'pdloﬁ e Hd%@lentl lzﬁlol(e an y p@kyr a G,E)—C cycloalkenyl

ca

met hy| pr@st anoi ¢ adpd 2035 cxe opentenyf, IS h X
di hydroxy - 15, 20 -p.d} %ﬂ? °f°§3tm‘.fsr$t 533'3 fter fur Selectida 5§' °rée”]
6,9a - epoxy -50l[ erBxhmplé d)xyeteroith& '8-h 5 rQ&Eahydr ryl, YNGioC

acid; 6AH - 6,9a -t pyrafyh pyrislyls pyraaq)I 1, lSOISZOM) PYl'ldyl yrazinyl,
di met hyl pr ost anoi ¢ p§ mljc(l?r p ridazinyl. % Zmples 3'} preferr d heterobrcychc radlcaip are 2 -

icyc ct icyclof3.4,0] o - thlab clo[3 3.0loctyl, 2 -
30 6[err] -6,9a - qpgH crorsﬂlo R Ao TR ettt OB AR Arost: -
trans- 13 - enfic acr d‘harﬁuherum}aﬂbr or v8teSinarily apt}xgbl&salts]sﬁ tHezo ﬁiwounddof Ifrgtd:maxy -5520
- nethylprost - 1 3 mgx gf.. those with pharmaceutically” and veterinarily  acceptable “bases.
Pharinaceutically and veterinarily acceptable bases are either inorganic bases such
as, for example, alkali metal hydroxides and alkaline-earth metal hydroxides as well
as aluminium and zinc hydroxides or organic bases e.g. organic amines such as, for
60 example, methylamme dimethylamine, trimethylamine, ethylamine, dlbutylamme 60 .




acid; 35 6[err]H - 6,9a - epoxy - | la,15(S) - dihydroxy -20 -

nmet hyl prostanoic acid; 35 6[err] - 6,9a - epoxy - 15(S) - hydroxyprost
-:trans -. 13_- enoic acid; 6[err]H - 6.9[err] - epoxy - 15(S) -

hydr oxyprost.- 13 - ynoic acid; 6[err]H - 6,9a - epoxy - 15(S)' -
hydroxyprostanorc acid;' 6[err]h- 6,9[err] - epoxy - 15(S) - hydroxy - 15 -
mat hyl - prost - trans- 13 - 40. enoi ¢ acid;: \ _ ;
.tp 6[err]H 6,9a - epoxy - 15(S) - hydroxy - 15 - nethyl prost - 13 ynOic
-rg- 6[err]H - 6,9a - epoxy - E_ 9380 hydroxy - 15 - nethylprgstanorc

g

ie direthyd prst - .
gioe, 15( S) -fydroxy
lnﬁk, , 9a -""epoxy

thylaniipn
9{%“1 ,tpT

- tran S - = meth hg(y]a@in@ deg,ﬂamme, dode:

1550 3&5 st gﬁ@%rm,

=

- 15(9) Miper wel @érﬁ&ﬂiv@ﬂ@l meaatedfou%esref] H-6,9a - epoxy

- 15(%) n¥oyorrd1 tﬂ-ethanqmv ylomthazzotaman@l-mﬁfylethemg‘téunaé| d; 30 6

- 6,9a - 100 91 tgg:fem préﬁ‘lp ynoi ¢ acid; 50
h N - th _

6pH - 6 9 luecrgéb aJmephﬁ:' a&%gxéng (ﬁw&lﬂl}l’l lysnln imﬁkﬁii hetnoi c- acid;

6[err - ator gamimeoidy. Pra‘e e : mvedmch thise 4ompdndsdpr ost -t gans

ceutrcalp@rrqterrna(@) -10di hydroxy -

-13- l@nor %ﬁﬁﬁ%& cat?uE gﬂi“ 31 éne gt ﬁf %
14 - chlo { Iﬁl 6,9 d
ey pr edeo Eﬂlmm ) whe ?\ wuf)?c;xgran brom- , 15 -

99""3

55 6[err] gy pox yodomp¥unds :
met fiyl presd Ry 1st¢,a1(s~alkIBCg—§neycma&&lmjoml aéyst]hﬂlwted@h ep oxy -11a, 15(9)
- i Har ogy. The gl el frben R o a}}% by Uy ol d: 60

- 6[err]H - sén%j I'three, fOHS C'arbo i than ychmniiathe bromo - 15,20 -
60 di met h)ihtpfad)piostaglilfdaﬁs =13 - enoi c. aci d; 6[ err 9a - epoxy -.1 | a,

15(S) - di hyam;t" examples of preferrpd compfsndsotf)i!rwwyntwnw theaf'owmgtru nor prost -
transy- 13 - -6 Okg bl - llgl ]-d'h & rost EPPX noic !u!nd?l I'5( S) B 26' hydr Oxy'
16(S,R) - fl 6931 go’g - 114, lggg d:h;drg%rgstanmc acyld

1, 599, 280 - 6pH 69a epoxy - lla,lS(S) ~dihydroxy - 15 methylgxygg -olﬁe-xyylplc_ 18,19, 20 -

trinor proét’l -' S. = PO Eyaihidaid LoGarkfd g, and 16( R -
fluorg Isomeran E@B 5,.@ﬁa,&é@axg‘hydr 3.’%‘2'%)9 metRyIBAT OXY 25 17 -
CyC|Ohexy|trans -18 -1&9&01«: tr| nar pr.ost - trans - 13 - en0|c ‘acid; 5 ~
6[ERRIH - 6 @aoxypoxyrlléalf%()S)dﬁwdehydPGQy dlmef'rymm%yc‘l%hexyl - 18,19, 20
- 5tri 5‘?’%‘}5@% g _.1§poxyynﬁaqs(gpr diny@oERRI b0 - GirkhylpréPvy - 11a, 15(S) -

di hydsooxy acid;L6 - phenoxy”. - 5 - tetranorprost-- trans 30 13 -, enoic
- acid and t he6g#H - 6,194ru@m¥y -lrba,15(§h+ ‘bhxs‘fox!fpzo -msthylprest - fans ‘f‘Puoro- m -

_' Ihg?;g £l ﬁpoml? l ”OreBEGEt hMa,lS(S?nglhmroxyC hid)rﬂetﬂhﬁtlogx-y 133-%10{295

10 638 1] 587 98,90 -aponyy- lla;lli(saa_ - ditsdisyy - 201F d:m;o;tanonqzcxd (2 5
tetrahydrofuﬁ )5»9“183!’2’9"2 8) +hy I“r?é.' ?s{)sf’“’“ °‘°ai°§. " enoi-c acid;

6[err}0—| - e@Olgamd pox di_hydr o yl prést - trans
13 - 15 e gﬁﬂ—fﬂfi ygl‘ﬁ" ésp Wﬁy{p ‘Z:/;n ‘.—;{'ﬁc ac"Ql hydroxy - 16 -

'benzyl oxy - foﬂ 03520 Hﬁrﬁﬂ@lprosﬂ.?»transeﬂel-c aC| d and the p

- fluoro- enqﬁcacxd oro- _- - . fluoro-,. m A

trifldbr orret ﬁW 6,964 EPRRY = I%WI 6\”6”"3’ 25’ 20 dB‘é‘?ﬁW'&‘)‘(y %m’éﬂ°!§gi’§‘dt her‘b“of

20 5AH - -8 XY, 195! inkirox dllhy@tgm& @hbicacilly ans - 13 - enoic

~acid; 5[err] Bﬁ % afgg,’é%q%(m% hlﬁlrgyi&(ﬁ)methﬂprhg rts ll3 pqm@st anoi ¢ aci d;

S5[err] H - a6id9a - epox S di.h 0X 13+ ynor C aci d
5[err}5(?-l - %% 6%@@% '1%(@ lﬁ?’%pﬁwﬂ?' é}d{ﬁ ost'an ac'd rreth prost -
o5 X

S
6[err]H - 6, ;3 () nu stano agl‘ﬂ 17‘ (2" -
t et rahydr ot hspmyls a-- x)il.g hydroxyormoaibthyl 1 pxasts- sran13 3 -enoig acid;" 15

trans - 3692€1% b -aIQMiS(S) dlhydtoxy - l4 bromoprost - trans ~ |3 : . .
25 . en01c amd .
R : 6[3H 69a epoxy - Ila,lS(S) dlhydroxy - 14 chloroprost - trans - l3 - FOR
58 enonc acid; . 55

68H - 69a - epoxy - lla,lS(S) - dlhydroxy < 14 - b_tomo_- 15
methylprost - trans --13 - enonc acid; . A

6BH - 69a - epoxy - lla,lS(S) < dlhydroxy - 14 - bromo - 20 . .
‘methylprost. - trans - I3 - enoic: acid; . R

60 GﬁH - 6,9a epoxy - lla,IS(S) - dlhydroxy - 14 - bromo - 15 20 - 60
dlmethllprost - trans - 13 - enoi¢ acld, . o
6,9« - epoxy - 11a4,15(8) - dlhydroxy - 16 - methyl - 16 butoxy - _

18 19 20 trmorprost ~trans - 13 - enoi¢ acid; - : :

6/5H - 69 - epoxy - lla,lS(S) & dlhydroxy - l6(S R) - ﬂuoro 17



5[err]H - 5,9a - epoxy - | a,15(S) - dihydroxy - 16(R) - nethyl prost -
trans - 13 - enoic acid; 6[err]H - 6,9a - epoxy - | a, 15(S) - dihydroxy -

16(S) -_nethylprost - trans - 13 - enoic acid: 30 6lerr]H -.6,9a ~— ...

epoxy - 1la, 15(S) - dihydroxy - 16( R <:uret hyl prost - trans - 30 13 -
enoic acid; 6[err]H - 6,9a - epoxy- 1lla, 15(S) - dihydroxy 16(5) -

met hyl prost- 13 - ynoic acid;, 6AH - 6,9a -. epoxy - 11 a, 15(S) - di hydroxye@
- 16(R) - nmethylprost - .13 - 35 ynoic acid; "as well as the 5 - brono, th

5 - iodo, the § - chloro analogs of all thp59932§06 [err]H - 6,9a - epoxy 5

derivative§-a -
chl oro anatbgs of al°ﬁ°‘ﬂ‘}j§v‘sh§j tr§‘°§’é°“ - BABY 3Pl 36id pad thesimels 1665kt e

as wel | as the 15(R) | B, eprg £ 16, rs(s;xomydslﬁyl AL yesnd. 19 td)@,zﬁ[err] H
or 5aH - di ast er eoi smmzprsstoftma.r 13 henqmmqnbunds menti-oned’ above

The conpounds of L R P16 ar By dpry a lﬂr'oﬁyé‘ghe’%‘onﬁslﬁgpng 5
40 a) hal ocycl i zi ng?é éﬁ)ﬁ%w}gd g yf”B%Ms@ Cldnyalofy Lhe [ $higorf 217 1s.sherel n P,
q, VY, [err] [err], [eetfahor[pﬁrsr]tranx ander; ¥1 e AS fldérbi, pedh 1600Qy 6 methoky Ci S-

or trans%- CH=C|—‘-0, 4% - flugeo-, ims- {Teory-, an § rrébommeélslt-emifm ecthloerphorgry gmelogs,- (bw?'

thereof
a group ergi n,ea
groups is as defi neds,@ﬁ,”wemng&&%&rﬁim cQ{cf Qr 2%2 fegrlg?)fdro t;ll%‘lﬂydr OoXxy .

or a known protecti ng gqs P%oumkytolltzhﬁs) CEthdrgxyouH -ti? atatrdtyldmtleaiyl)oxygen
atom (d") 8 20 - trinorprost - trans - 13 - enoic acid;

8 [err] [err] \A}rereregmgfc,@ﬁtga RSP He i Hg’ddrgﬁovéo f%‘s'fmg téﬂ”calP of 13
formula [err] [err] &erﬁpﬂl -|(s9mydre1m}9n- hyﬂs(o)(y- dilﬂdﬂ’o](y al kox-y benzyloxy .
aryl-[err]--[err] aI [13: T@ﬁt H“ -13-e :Fﬂdbmi ‘F?O rsound
to the ring by g f}%ﬁ RE-gp -prijuorgmey Bt - pgoro - o
hydr ogen, [err] aI kyI . SREEL B 11aisgs)r.]d,&?}dgyny}ospr”@.gyln adgbid &t&d; ot her
is hydroxy, [err] al ko%&l éﬂyl--eﬂ)exyr-] Llallﬁ(o‘)(yd draanmostmjmmmu ng group

bound to the chain by e RE& I ERPXY ox ltg ‘YP[ aken
t oget her form ags OXQ3gI‘eQMp§:§§D Bbta |n| hg(, % frogy, f%( Wgﬁ %f“& h'é“'ﬁnown -
Frot ]ectr n% Igroups lj]; mg 592;-&?&&- 11z, lsmpﬂihy(:oﬁbf f ﬁﬂkwhﬁﬁhﬁlbroswﬁﬁﬂhg
err] is shal ogen and; -i sar eri - and/ or -
and/ or 15- ether. grlgu% kg'dey %%) ﬁmb’be%éi?]gn@‘etthr‘n@mé‘b’tﬁ?ﬂed
conmpound to giveoa corrp,smn 9af eﬁ:@imeil@lﬁdS) Wh@ﬂl@kﬁ TR) SmehPIpRBENirardT- D) 30

reduci ng & corrpound 13+ enaie pgidia (rre)y [err

[err] p cld 6,9 - epoxy - L a,lS&hS d[hé(&rp}y [ éﬁ(ﬂ F@Flyy]pr@ Fd3 -

hal ogen ‘or a group [ers 5%r]e o‘A&'erl%'E'S(.&)ef Eh’hydréxﬁ"léék ! bRuRprRN-q5 .an
acid, R p . [65r]y<ﬁ¢ac]1d welristeas r-}m { thi 5[-@ddo] thab )fllefol‘a]nal sa:fausthdefr niy

above, so obt ai ni ngﬁ’ oan'er G‘Fﬂ‘f E l#tz \am?l ri:i‘;:{f%a (1)1‘1,2,13 dicdgen; or
c) reacting a conpo eO 5( xi; l&??’%wes and the: 6aH- o %3’}}
20 dlasteremsomers of all the compounds mentxoned above. :

The compounds of the invention can be prepared by a process compnsmg 40
a) halocyclizing a compound of formula (In :

oH " (cn ) -n.(cn ) -n"

%,
%
(g

| . L
. 2 3 -
: Yt(cuzs)-n’;"?‘xf(c“z)nz'ns
1. ] R‘ ) L
wherem -

. p.q,Y,n, n,, R,, R., X and R are as defined above, D is cis- or trans —CH=CH—, _
45 R’ is (a") a free or estenf’ ed carboxy group; (b"") a group o 45

~ OR

/
—c—or;,
OR’

(il)

h'm
'o

L]

-

1
o o,
-

Q.

wherein each of the R’ groups is as defined above; (C”) the group —CH —R,,
wherein R, is hydroxy or a known protectmg group bound to the —CH,— group by
an ethereal oxygen atom; (d”) . o



[err] wherein [err], p, [err], q, and [err] are as defined above, with a
conpound of forrmula (V) [err] [err] [err] wherein Eis a group ([err])3 P
or a group t 25 (Lerr]

25 wherein each of the R groups, which are the same or different, is alkyl
-dreAaryl  and 9. 1, 599, 280 f
grr], [err], [err], [err], X and [err] are as deflned above, so

Aining, after the renoval of the known protecting groups, if present a
pound of formul a (I) wher ei nlﬁgzgmd R5, taken toget her, forglan 0XO0.
group and Y- TS =CHR=CZ2=—wheT et Il Z2-Ts as—defrmed—above: auu, ~—etesired;
reduci ng a conpound of fornula In) wherein [err] and 5 [err], ta'Ken

t oget her, form an oxo grou_rto}rﬁ Yis -[err] wherein [err] is as 5 defi.ned
above, to give a conpound of farnul a (1) wherein one of-ferr] and [err], is
hydrogen and the -other is hydroRy and Y:is -CH=CZ2-, wherein Z2 is as
defi ned 0. f Venht i ound of fformula (1) wherein
[err] an?lm%?rl] a{"td al?(eang'tgs(s)géef?ﬁdea&g (9 aaﬁggaigfgorn%u% and Y is -CH=CZ2-
wherein [err] is as defined 10;“ ove _5{10 .a conpound of for mila @)
wher ei n one of [err] and [err x‘f d the - 10 other is [err]

al kyl , [err n ' esired, etherifying a
conpetind 1@5 a%gz,'], %ﬂﬁ rfpx o (A : {oﬁ‘?’ﬁx’"&%ydrgxy and the
ot her ls%m‘pgmf%:mrc ,_akklyt:,—{: [a ﬁijlﬂ{é”lw or aryl and Y

is. -CH=

koxys lsCIdétsraIrIfe thgtlnegraumonpound of

formula ( sg?grtmf"’ 2y aa g4l Tmm , .€£ 1 koxy or
ar yl10[ ERfgre D! ofcTofti %f‘m Hebassiyky | ,10] ERR]
al kenyl , rI IandIor alrl |anddod] 1$- |eﬁaer and/wnef eiesir ERR] is as
defi ned éﬁ e@a r° tafﬂﬁda‘éswehwsrryaﬁefam Pfrfgm&ﬂad&rﬂom of formula: (1)
‘wherein lsp, )T m,[.]@ﬁ;,@bﬂfo[.,gﬁgehms hydrogen, to gi ve a conpound of
formula (I) whereinmY 'is - ] if desired, 20 dehydrohal ogenatl ng
a conpound of formla (1) n/vhe & [,F,RR] i's hydrogen and Y.is . <[ ERR] -
wherein [ERR] i-s hal ogen, e2® conpound of formula (1) \/\her e| nyis

. -[ERR]- and [ERR] is hydr e g_ if desired, hydrogenatl ng a conpound of
forpul a (1) whetein [ERR] ng cF%R t aken t oget her, Eﬁfman 0x0 group and
Y is-CH=CZ2- wherEin. Z is en, to give a conpoun 3f fornmula (1) 25
“wherei.n [ER] and [ERR]. ta eth sforman 0X0- group and Y. is -[ERR] -
or, if 25 desired, dehyd oh ' ﬂd"& S8mpound of formul a (1) wherein
"[ERR] is hydrogen [ ERR] l!31nd R],. ken tGget her, form'an oxo group, -and
Y is -[ERR] - - wher.ei n.. [ERR] rs hal ogen to gl ve .a: corrpound of formula (I)
“wher ei n [ ERRisihd ':“"; '-awue QPHT{@nﬁtecaglenh’em form an oxo
gr oup ancgbt %Eﬁ!;f n T, aﬁgg[ lf;ﬁ Qe@lﬁda%"ﬁn’p’ound of formul a
(1) whereing g RNT ogésn r, 861 m an 0X0' group, to 30
gi ve.a conpound- of for rrul a (I) wiaer e| n-one. of [ERR] and [ERR] is hydrogen
- and the other is hydroxy, or |f&h |)re1] “converting a conpound of formnula
. (I') wherein [ERR] and [ ERR] ;}l@n together, forman oxo group, into a °
conppund of formula (F) whergl n gae) of [ERR] and [ERR] is hydroxy and the
other is [ERR alkyl, [ERR] Tl ke’nyF,“ [ERR] al kynyl 3®V) or aryR0and, if
desired, etherifying a conpoyhd]of fornula (1) wherein one of [ERR] and
35 R5 i s hydroxy and the oth s hydr ogen, [ERR] al kyl, [ERR] al kenyl
[ ERR] al.kynyl or aryl, to gi Wb aomnpound of formula (I) wher ei n-one of
[ERR] and [ERR] is [ERR] [EBR} al koxy or ar-[ ERR] - al koxy and the ot her is
hydr ogen, wheFeRRR", a) Zqyd, anddR;* ﬁeaddeﬁﬂwabo\[eERFﬂaahIpymloff&mﬂEW) and/or, if:
desired, converting a congound of 4 formuta (1). into another corrpoqnd of

‘*3

formula (1) and/or, if degPred, saI| ying a 40 conpound of formula (1)
and/or, if desired, obt%ﬂ'gs'h a"‘tz 6 md Rof formufy (1) froma salt
thereof and/or, if desire separatl g a nmx3ure of isoners into the siingl e

isoners. In the optional stegps of the above processes when only one or :a
few 45  whesein Etisjegrowp €.k eci fical ly nentioned for a conpound, - is:
underst oo®f 2 #8¥P t he 45 ot her subgl tuents have al | the meani ngs’ pr evi oust
i ndi cated for forrrula(l) : o

25 _ : o (R.O)zP— o R o 25

wherem each of the R, groups, which are the same or dlfferent is alkyl or aryl and



Conversion steps which are not nore particularly defined can be carried out
by methods per se known in prostaglandin chem stry. The known protecting

groups, i.e. ether groups, are convertible to hydroxy 50 groups under

mld reaction conditions, e.g. acid hydrolysis. 50 Exanpl es
are | - al koxycycl oal koxy, 2 - oxacycl oal koxy groups (optionally containing;
a further ring oxygen atom, enol ethers and silyl ethers. The preferred
groups are [ERR] [ERR] [.ERR] [ERR] [ERR] 55 *5
[ERR] [ ERR] \Myarel n Wis -0- or [ERR] anqi5d§1jgo|s a:; J[ ERR] al kyl group. 9

| O

X ove, so obtaining, after the removal of

10 V\hen 'Wt he Conm\!ﬁ@'”cg;o:t&fnﬁ!@o%.b: ipl‘efiﬂegcérﬁ&fuﬁ& 6fTbimuta (grwchuqem R,[a6d I ]
wherein Z4' is the R |tﬂden06geﬁmr, armdan. :@rgr up| adpY &f-eCHECE, }@15‘?‘8 as

wherein [err] an d@'p 5‘?55""5 b k_l}g is as
(preferably [ erf] aﬁéﬁi ieﬁ{ iﬁ&&h}%ﬁtﬁﬁw :g%r(ﬁ%l&rgzone of R, and R, is >

[err] hydrogen and the other is hydroxy and Y is5— elrem |Z, |1$as Idnfd!ecbgen

[err] alkyl, hal oge ove .y, if Besied, genveding fardo VX ‘gﬁé‘& la()VF’!e ‘3/nei|err]
RIEOE WET et e
perforned by r act Cuu& YIOORLC) ElkﬁﬁDUﬂhryDamﬁ nisnairéd excess
of a hal ogenating élrﬁerifgeg]acompoand offmmnlasbhwhenm on¢ of Ryjan &;lstlweo"p Plce or
in absence of a basethef iphydreger.cl aﬁg Wm v% aﬂu et

bromi ne, chlorijge, FhilCants o B au G ERb O yaﬁwthedthamm s
hydr obr onmi de perbro di@ge eCl; Cp)andyplq:,dmgealkeny -C2 kunyh br @il cend Y aiy' N—
hal oanmi de such as—QH gis rdﬁzm g Qﬁt ’*ﬁ or

- i odosucci ni m de, 5°'E ‘tﬁgfﬁ;&“ I‘J’LT in "CI"%H? DAL

hal i de such as xCl ﬁalog%ﬁatiﬁ? oﬁﬁorﬁd'&l‘fﬁhﬂﬁl@(lﬂvh&&n i’sEHydro zﬁlld YCB| or pgle
with an al kali net a (czzai wherein &} thatogenpfo give abdoa:loundmftfaimlﬂﬁ @Ghwhkeeini t h an

alkal i metal brormat aff '?orm vg‘g efhyaw allf dﬁ??d%'t‘ﬁgf@% E‘,é" g’g"g‘ggél kal i
R

met al bromate. Y is a{ o
hydr ocar bons smsh a&h(iraﬁlRLand rﬂoé raﬁu:‘aﬁs

n- hexane, n-hept aneE;cgcbldda'ﬂr tiagemtmla umamld émzfe

CI}
aromati ¢ hydrocar bo §r eq‘ "6"" 'Isi near

e ‘“ﬁ;ﬁ%’
ethers, e.g. di Oxanf'ake ﬁ;&&ﬁ%ﬁ cogrpou ro ér'ltd €L and, if desired, reducmga
di met hoxyet hane30 ascoiy nca(iffmmtalﬁ)&&ege R, a0d R,, Bken together aneirecvmeebugabvenﬁg

Formra 1 R e S o o

sol vents. ‘A stoichi yadd sl@rmyl tndh eahﬁasse,—tcs.ark@t;e;se,ré}k e@,-ac,gmhal iC. |

=r—r

y r
a ;%erem 2#'

acid is formed ¥uri ngarylhed lifades celthezn&mg@mommd Pﬁfnrml{wl) wherein ongofR, a3d has &5
may be an inorganic drogy G? lﬁ%ﬁﬁ — alkenyF j

1,
al kal i ne-earth net E% n ,daryl _@g'v%a%’k ycy;,d ec&ﬁﬁﬂ gh@(,,;g g, yf[(g:_ldf and -
[err] an organi c basl e@u(ﬂ:;—a:s aacyhﬁrdrlaayl,yamwmné deare g:orm/qfr mgh bmmlmé or %

ar omat I ¢ base - gﬂp“l£ GF:R; %g% re% Ogal 11 aﬁé com ound O?; YI a

onvem ¢ on-crchars Ty il e R L
C m =

the reaction is perforimetheagptionalrs E‘EFVG ﬂ‘h@sﬁe% Pfi (9ﬂ|yt ‘Pfl‘Fe hch‘HaI I Y,

range rom few i nubREHTARS B  Sadate B W nod?s
and often a few m fversidnCstepd 1cﬁla fhedreamdé bﬁﬂeddlﬂby
When ot her unsaturatmdroldomls:: lmmsmpn@smaglandm tﬂrensmmpound of fornmula (11)

40 besidgs the. gdoubl eTho etedting groups, i Reothan IBEaupy, grenonpsrtiple, s laydroxy
unsat ur at ed bon groups under, m1 reaction con mons, e.g. acid hydrolysis.
Examples are 1 - alkoxycycloalkoxy, 2 - oxacycloalkoxy groups (optlonally _
" containing a further ring oxygen atom), enol ethers and silyl ethers _
The preferred groups are _

»

o _ oy Gy oy
wherein W is —O— or —CH,— and Alk is a C,_, alkyl group.



- chromat o

may add hal ogen during the hal ocyclization reaction. The added hal ogen may
be easily renoved to reobtain the original unsaturations, by treating the
reaction product with an alkali netal iodode or alkaline-earth netal iodide
in a suitable 45 - solvent such as, e.g., acetone at tenperatures ranging
om room tenperature to 45 reflux tenperature but preferably at room
erature Reaction tinme may range from 2-3 hours to 2-3 days. The
- cijoval of the known protecting groups bound to the ri.ng or to the chain by
. _ﬁ;hereal oxygen atom can be pgjfes med, whenever required, unger 50
Tconmtlons M. 4 aci 4 Nydr ol ysrs, 1 a5 exdan ie W| tra TOTTo=—"0t
pol y- car hgx d?e:g'}l:sm “gl@xf;%gggﬁgﬁ%(lf‘ég%"ega reup B2, citric aﬁd
tartaric whese amf ol B¥itut CIc i pie meﬁf&abl ”e
tetrahydratk&mranﬂucﬁp ethylflomet hoxyet hane or - a l.ower- alip atlc al cohol-,

withga sul.phonic aci d, e. g uenesul phoni c aci.d ina sol vent: such as
a | ower aliphatic:al cohol dr t ano1 or dry et hanol, for exanple, 55

or with @h%ginyl@tly flﬁﬁlglgg?: $ %—%0'%%‘@@5% romine, of tri Cf]ut)romethyl

55 For exa e,&,ab@z«— tH G@r acl oxal I.Cc or eitric

acid) is used in the presence a co)gvem ent | owboili ng: co- sol.vent whi ch
- is mscible wth:water and whi e easily renopved'in-vacuo at the end

of .the reaction.” All"the cycliZzation reactions ‘describedin this .

speci fi cati d‘rlleshtr%}t?hy<=11¢§::£e;;}10Il %ﬁtqqmpwduoft f(ﬁm%ﬁbﬁdgs%ogenmﬁl OC}/C| i zation of
a coffpourf@yen ¥ m}ﬁ* ‘ﬂf ‘{ﬁ@)‘g’ 6“%‘

1 b
1, 599, 280age P:gf:rred haloanatmg agenets are, € g,nl(:;h EnK?QHEQ%!ﬁrﬁaf diedanail a (1) wher el n
[err] is dibdo N pytidiee, hz;rtebla g,vvpxmlsnum tigdrobspotidez perbromidsf K&, corrpound .of -

'Lglr gul gegn Eg’h 0@39 %aﬁaﬁ?ﬁdﬁﬁ t: P _$ﬁ ‘;1:1 deWﬁBr @ nty Fser r] and the

%}&&ﬁa@r e identical
react i onsalias’ rﬂ@altdﬂﬁyhﬂe 13 taaralksrmmd cﬁlh@tenm Meure@f at hdalbmetal i somers

cont ai ne cbromldp M(éh realkali nontal iomater s ajmixtptgef anaiealimstal ipdide wikatbove

cycl at"’é‘ff% fof KAl ChdihEnARON BrolAbAE Yihia RN T egpti on of a
conp OlZJnd ed,, (ﬁ%:)ﬂglﬁtﬂlp tlé:l%yo n;ﬁxch seﬂhé’ﬁh;{"&lahepﬁ? ﬁw&h;ﬁﬁ(monent s, i.e.
conpoundshydfocirbonyusush (a5 ywlbtexmena{oman hvcyombqngsmh sohezencing in two, .

di ast er edgﬁ?g{&“‘}%:‘g }‘% ineqr we @ﬁp&fﬁ"ﬁ teT' figofures, diefiyyl ¢ he
' EXO- nf i % B e'ﬂﬁke foca dl,?ﬁn&@@thSh@r RZS
conf1 guradompaund of Tétmaifa (lll,nen ébagegenaZﬂagaguit hmmmfllﬁsmmtﬂonmrers havi ng ‘'t he
side Chalﬂqlvf‘"éifl’] {e[r_-;- in the egdo confléag% t on lgad' ffer| ng each other
’P fig

for the § pini The Hears &9 %hr omat ogr aphi ¢
nobi b4 ty ? e fnl 'fobea%:drﬁmasm S.gl, dn alkanclneuar baidedbd fer ento f rom t he

chromat o he-enrthnineﬂal b @fcatbloeatem bicdogate, ¢-be CaO, OBCAL Afikr ence of [err]

bet ween t a’BHC 2,20 §f’“§']%'§nﬁ. “ﬁ sﬂgu‘fm'@éd?ﬁj[ @%{er only for ‘the

S or Rcoﬁf’j narm The two
dl ass®er eoi sqmemo Ezraﬁomreh&ltan tslpadferably carrled out at temperatures rangmg .. [err]

2Zpom —70§C|tﬂ1‘@(1‘1€ RrRigrabl rﬂ‘ &ﬁf’aﬂilficm a djger E‘Qé{ﬁ BHef rom t he two
d| astereo ﬁg?’%g’%a‘\@%&ﬁ hoursald ij“;g s i b 1&9nf i guration' by
fractlona'tlkh I zat-r-on- eg rom |et et er, ut preferably by thin
| aye#0 pr epar\uhqmmhﬂrhmama e fuesentai ehm:bmho %E)%or B9 hi gh speed
ge 3 4t

o Ch”%'ﬁ&'ogg e

%n

Emh& gﬁmaoms 16y tRadis carri ed out
‘on a.su pprbaucoimtls Iahlaﬂmh getal mdodm ilineyeasthl mﬁaltneduiw inte swisetiy/| ene

chl oA$ de s aceF Ylit? Pfét“FPérfzﬂgt?S [n raew t%{'f‘l@'a“ﬁénh‘zene“ met hyI
acetate, % l}‘r’iztﬁ AT ERES AT NGRG8R '?8!’“\%&5 The reductive
dehal ogenatl IR r o@l&mu &iecﬁﬁgrgiwpabn(dn)ltddheﬁﬁgdrtéﬁmi:l}ams hal ogen ,t o
give a cobvpcammllhmial fozygen| atorfi | dan vhee perfarmpdir wh enﬁ‘gr wldet:an be 30

per f 8P medeaggitipasnimildasid hyd d&such a
iR T m;,dgif;;,can@‘w%?’ e s

desired tﬂlpﬁhtcaaldfbhal ot) tma lp bénid adide oluehembhmé{amts in- ] err] G-

CS%Z %ﬁ‘fp‘g‘ %s%é%‘%?’sup GFE’f }:lb@ %@9‘@*‘“"! W@%MPb&éF@!‘WE‘}n is 5 ar r| ed out
onl y 3By r . byt b yoEdGcayischr.
acetate. e the e nce Iotgao @ﬁtm@yéﬁggwbﬁ% v%xltmﬁwﬁécnmgluz&r mul a (I )

wher ei n [ eate c[heqan be teasilp memaQy, tnh‘gmo at thgnd of the reaction.
[ 1]] the cycllzatlon reactions desg'%ed in this. spec?ficatlon such as e.g. the

60 hereabove described halocyclization- of a compound of formula: (I) ‘to glve a 60



forman oxo group, by the dehal ogenati on of the conpound of fornula (1)
wherein [err] is halogen, the reaction tinme should not exceed half an hour.
When the reductive dehal ogenation is carried out with chronous acetate, the
foll owi ng procedure can be used. The. ehronnus acetate reagent is added,

wi th 40 stirring, to a cooled sol ution of the conmpound' of formul a (I) D
wherein [err] is halogen, . 40'in a mxture of ethanol and aqueous sodium /;
or potassi um hydroxi:de under an atnosphere of nitrogen. The reaction f
mxture is thep stlrred one to three dayslﬁbzgponttenperature accordlng mo

t he met hod de c S——Che 0 O Paaea the @E&,@low descri ed
{ U

t he dehal obenat i on %‘ﬁgﬁ ‘}E O on y to . oﬁﬁula
45 1.2 equival ents Q, {sCEHEMRG ahd QR beldwe dé%E eﬂr zitiod e @

equi val ent of the Cﬁmnolul(lﬂ) affe i lepticalikeactfdn} aswocheis me gm andsthhatl |qf the

Sui tabl e sol venis f mt‘ﬁé”“l‘ reggtion lﬁt Ve
q‘?l 1 foa%ggﬁ ve%tg cycﬁz@tg n r 3&11;3160 d o % § ?&I)

benzene or toluene @

tenperature and [er Iis] haldgenafceﬁsabhymtthe dra&ameblsmrs saving the sider chamd out at about

55C in banzene and | asts. about 12 ho - 50 The catalytic

hydr ogenati on of a conpound of forrrn.;é—ﬁlj‘z)wterel n [err] is halogen to gi ve

a conpound of forrmula (l) wherein [ezr] is hydrogen and.Y is -[err] may be.

per f or med, elther at _roomtenperature or by heating this conp ounfd g-
12 10 in the exo-configuration and diffefin 2@9 erfor the S or R con guratlo
€rs

Z,.and two diastereoiso ving the side chain

12 30-600C either af’fglfnﬁlgﬁﬁerl C. pressure or under-pressure, e.g., at 1. 1-2
atm in a solvent such as e.g. a ~eoM(ClL)pHRit i ¢ al cohol , tetrahydrofuran,
di oxane, benzene, toluene in t he pr_?ence of a catal yst such as pal | adi um
or platinumon charcoal or [err] and™optionally in the presence of an
anmoni um sal t, e. g. jn @BBAMIcHighration AWaiffdring ichitiRp foa ik Sor R configuratlon of-

5 The reductive dehdi attiloﬁ”lubmhelchlsmatom emwllltyf(Rﬁ)tg?frFm endp-4s grein
ol v o' el gl R et e Tl e
therefore during th 3ﬁeﬁa§ " R0k Als 06

substituent | oses Iﬂﬁsteﬁs'ydiﬁmiwbhrelﬂ'lfl& dhumber of t he - possi bI e

di ast ereqj soners consequent |y cont ai Bﬁ—ﬁ%@ l%n 't he dehal ogenati on
reaction mixture- is |ower than the PG - 10 di ast er eoi soner s
contained in the hal ocyclization reaz;t i.on mixture. \Wen the reduct ive
dehal ogerLatlon os carried out di rectly.on the mxture of

o astercof sorer & onbp RPN AL ”ggm Mﬁaﬂﬁw TR of ¥

only two ‘di astereoi gg,gprb%t efEr@blif Lyoth lc8lumn
obtai ned, differing cHeratogmpl:ytbrcwmgh spend t;nade matogramyd'ﬁhm a'ug:nrbutthxon of t

he side chain - fer rLyef preparative Chfomamgfal! iﬁ celp@n jclirgma e s paeterablat i p
e carried o o SRS AT il Lt né
the side chain-[erg oV\kterremftmee&{}Iuﬂl@ sopkmgen, | n he exo- t
endo- configuration andThh feﬁmtwn elfaiqsmaEi@n of afmw (1 néformaln (I)h@eli"y"bﬁ

confi guration of, [ effgeen cf roge &r ei
forr] s hyolrogf’en[lgrlz ,é? fide “?g‘ﬁi‘ dsdgé?ame ’C’iqge s“°*‘2g“?‘ﬁ «G?

or in the endo- conflguwabumtsdesufedaoqmtamucmpyhndbfefomtuwbﬁdipa %lseeﬁa;ﬂaﬂers s

obt ai ned t he singl e@W % WE;F"E%‘I gﬁﬁ‘{?‘ © & m et epf" i onal
crystal | i zati onzor BYahll Bkt a0Rpoun Eoindnd ﬁ%au@nt gtrthéhe 35

separation 25 of fdrien @kagroey, 8P its damiaenkion afthe c[o;gb;]nduﬁfdmhlagewherem
25 The reduction of Z fschalogemp @lfrrda%fpﬂilwmlﬂl@ fat jexgee pehesr ri ed out . by

treatment” with ni xeﬁiz‘ﬁgﬂ\‘ yﬁ(ﬁh %&%n & usedk%tp ;fgg“%f’ ‘e;tgﬁ‘regrg‘g@@? ‘Q}ﬁﬁassi um

or lithium borafyd dd?@he%aihg nagfi@ mul here(ﬂﬁiciél\hfﬂg&f 40
nagnesi urg bor ohydr IudG&mktj]rcadf citiafslt and qhescan sadiynr ef eotash ladmidvenderrmsm bl e

with water, such as aBpspherecefinitrager. Jiig resptionymisture ig Q*m?y@f y
al i phatic al cohol s, ol ‘;lj”%‘taﬂ’é‘hd‘f‘w ’(‘)g'(?rth"e’[“ﬁ ﬂ%fieschﬁd\}\ﬁ‘ AP e S s s]7?yl )tin

hydride in benzese or mlqumehmgeﬁaroam JriRAIGHERRY trilh -dLGDtibyydiidgabo@nt 45
wi th hydrazine hydratZequlvalaltdqﬁVbrredalk:m mntaxeabf;tﬂbblusedéo %Wé @fthﬂ or

et hanol as sol vent, cgppqua f Epigh t he
efg’rﬁﬂﬁp ?\o%ocag; @g Qegzp C@

reflux tenperature esiefdi'ﬂ)lyt me tlon i9bt a|
conpounds of f os0rul aa reikq mfmramuns T in] benzandn la eaboandz s | anié%err

taken toget her forman ol fo a '°$°8rnu|a
(1) 1% eferabl s %ig:ﬁé‘apf t'?toﬁ”“ﬁzm”zuﬁzr ERy

O .a short
reaction tine




preferably a time varying fromabout 5 mnutes to about half an hour.
During the above reduction of a conpound of fornmula (I111) the carbon atom
40 carrying the Q substituent loses its asymmetry and therefore the
nunber of the 40 possible diastereoisoners contained in the reaction
dure at the end of the reduction process is half the nunber of the

Jt er eoi soners contained in the starting material, anal ogously to what
/e reported W th regards to dehal ogenation of a conpound of fornula (1)

Mténgin Z1 is hal ogen | 15%6 in the conpound of formia (V) E |s
45urr< ' ef-et-aby ?Weu)d_,_\m.gn.[err]
al'ky! "rg; G E e T e QIR Rl ol denyee o
formul a bl nedi the Pr Gfiéat stJu@ﬁﬁE—H oﬂp?atﬁl ethth an excess of

t he conpdisG®; @hd fOpmmll)am(M)a pr&enye , of ain aﬁ:ﬁnomdnemﬂ; e& G.&mﬁiﬂiumr equi val ent of

t he éorrp@ﬁ?f@f.he ANy hofoRatitel each [Ihe O co und 6f fornul.a
(1Y) e i I R e T R
di et hyl elukifg the tdehdlapeidion fthi ébon tmxamymgim srte&rlméyﬁtshane al i phat ic
or orrataF hf%gi%? sof the SSIblndhet amnerﬂcqnmamal cogaizne, tol uene, or

hal o enat 4B ﬁﬁg&%g’“@{u@m&% f"é’f’?"éc?ﬂ or 08t hane and

al so Wﬁéhlt!lieﬁﬁd B carrie drrea lonQke hRfPESAL Ur e may vary
bet Ween tfowe dla'StErebxsms alaﬂkfrctnhae bdottyrchﬁ; mctes mhnnMeomlyvent When t he
€ Sl

t d £T t iffgy ¢
2y op o ST B NI s e on o £ e T o
1,599, 28 When the reductive dehalogenation is carried ou 1r preferred -

t enper at \disstetedisbhiers bbmmﬁlemﬁﬁﬁﬁglﬂlemde ehaufrom[err] to lerr] when the
reaction i.s carried out vm}_lr; und of fornula (v) wherein Eis (+). 5
the preferred terrperature "(?’ qu tenperature .of the solvent. -

5 The product of the reacgjon between a -conpound of formula (1V) and a°
conmpound of formula (V). |s a mxture of a corrpound of . forrrula (1) wherein Y

i's typnsYhgwe ghejexo- %0%1 ff ndo formula (I)
V\herﬁel n \E]g:glot erﬁt;%&z%: ura 10!1 {ls sfa%g ?ne ISO erdaf )(;TR lk | 0 Vary| ng
- 10 betthean dp emdmbﬂ‘igyraﬁﬁn I&madnre%"t abo 1sOf forrrul a (I)
wher ei n ‘Pbtasned thi(ﬁ“tslf"a @Stf Pip lélh? @2113{ §eP&§1tQ§e ¥ rﬁ'@EFl%'b'ove may be
sepagat e(ﬁr’f " mz@:;“ %ﬁ SIdF%lP"rdcﬁtf"WfP HISCBYRYRD)| e 50! vent', :
while the ccmp Qﬁ.ﬂh mmj thdy Bd Sarfibd-6utby WheTein Z2 is as
defi.ned d4igapment. nmddlbdradenetd:h aetdlr og.i wdivet pothalunmrher l'i quor and

.__subseque'ﬁ,m Jr%‘ i?“ el%‘:&re it, %rgel g{ﬁh ol en: rgms: e w1tf|]1 water, AN eit her b)7
chldo etlﬁa olge| e magnesr um

col uggn Olgeribh &.g.an

silicate oasethanrplpo:r wltmmdne lgnyl)mtﬁyyhmm hhgliemélodeqludlb,eﬁl’ﬂ tablgt her, di -

i sopr opy IberzepRs fal %‘f I é;m@ate%tlowe%ba ohdhei r mi'xtures as
el uti on i&f{; ol et fﬁr@{% Ko i%@?ﬁq BELCR present, may be
per f gy me mnipéu.?da of forafila & 75 isshy@fop6i ad RPAA RPaken T 0T 34 he

c onpoundgogethenfonm dinfpxo ghamp, the redumo Ittw; porad plOlermauld (Hihé r educti on

pr ocessei’efﬁglh °§'.ﬁ'§edv<glb;t 1”5}5‘1&'1‘(“ e‘Fﬁ,mu CRe for @BIO PRI e mula (1) wher ei n
[err] and'{ Gutihe the 5Bove rACRANEI alcBRBOUAR oPoamilh At the By atom - [ €1 1] -, wherein
Z2 40 as caefingthel Qo hibstipent dns@r Ns&smmammnﬂerefbrefme nurhiser (of )hevvherm nYis

[err] iblcodipstergoijoge 501:’“““ iop efstarcagicthovsed ef Hicone of [err] and
ferr] s wgga“érﬁmmi b b022°fe°'zrmrgsrra Al g optional
- conversi Gﬁh efhtioh BPLY dhfld Bf)foﬂfﬂ l@-(l% GZ G Raldgén.an el’l’] ‘taken :
- togedsher, amthgxcompound of farabuly (VBE iy err] ‘wWherein Z2-is as gefined -

above, |ntoacorrpound of forryla (1) wherein Y is -[err]-, wherein 22'is
as defined above and wherein pne of [err] ‘and [err] is hydroxy and the
other is 30 [err]- aI ky(R,OI,eR—F-] al kenyl, [err] al kynyl or aryl can be

regarded as :-Lr%‘g ool E yt E Q tP‘R .car :j)er g“gro p. The optional
reduct ofF siadlh Staifent frr‘mar; (EPEEEA) ek toget e
forman ull (V)9 careiBdl ové with an the 61ﬁidrbf fotmuls (Bse.gleati ned above, to
gi veSh cdeagoli dnaldr cpivaterit of hie \compamnd jofifoxmils (V)Opi=saeip molstef thei n ZDis as
defi ned compound of formula (IV). Any inert solvent can be used, such as linear and cyclic -
ethers, e.g. diethyl ether, tetrahydrofuran, dioxane, 1,2 - dimethoxyethane, - )
aliphatic or aromatic hydrocarbons, e.g., n-heptane, n-hexane benzene, toluene or
halogenated hydrocarbons, e.g. methylene-c lorlde tetrachloroethane and also -
55 mixtures of these solvents. The reaction.temperature may -vary between the 55
' freezing and the boiling points of the solvent. When the reactlon is. carned out with
a compound of formula (V) wherein E is : . :



35 above, and wherein one of [err] and [err] is hydrogen and the other

I s hydroxy, is 35 preferably carried out with an alkali or alkaline

earth netal borohydride, preferably sodium lithium calcium magnesiumor
zi nc borohydride, using fromO0.5 to:6 irotes™of the reducing agent for each

mol e of the conpound of fornula (1). The reduction may be perforned either |
I n aqueous or anhydrous inert. solvents 40 such- as linear or cyclic o
ethers, e.g. diethylr ether, tetrahydrofuran, 1,2- 40 dimethoxyethane, 20
di oxane or aliphatic or aromatic hydrocarp®gssgy €. 9., n- hept ane or benzengy.

or hal ogenat ed—hy&hee-&rhbvnre—-g—n‘et-hyt-ewe—m-crﬂ-m-de hydroxytated

sol vent s, §ef‘g ethyl, nmethyl or isopropyl: aI cohol, "or mxtures of these

sol vents. The reaction tenperature nMaygy ?rtp_between approximately [err] 45
and the boiling point of the sol vent use but the preferred tenperature

ranges 45 from -Be GrefepreR HétapeTnirs isrtheitooti tempdrgaxdd.et foonm 10Cxp 26%C, ohert he t wo

epi meric [err].al cothelreackiomincaried put Hith & pompoendopf fepmuda O3 WhereinsB far at ed, i f

desired, by fracti onaI crystallization, e. fromdi-diethyl ether,
n- hexane # n- hept ane, - cycl ohexane but !Eo,Hs),pr_e,f erably by chr omat ogr aphy '
either on silica gel or ma nesi um si | i cat coI umms. or repar ative TLC

chr omat ogr aphy wi t ht °P.1Eﬁf % e j[;)rﬁ?é" "’m‘gf%ﬁgt“e N GHRCL2,
diethyl ather, dii S of Ssmiala (VEi Mhixtafetts lcompdil B forrAlEd aw&r’:%)"&nzene
cycl ohexane or m xtmrmeeCHf= he;whpremrzzbg/asrde redsiperecnd a unpbuoﬂmbﬁwatnd (Ihp h

defi
The opt| O nal CPOn ver ggevgggrlt aggrgigm nd 9?“%& co %% Ala lrﬁ“ Edgwmf:m [ J)

taken trans—CH=CZ,— wherein Z, is as defined ab eparated from the
14 toget her f or m anmixt@e by ll&ﬁfionYWItlﬁa suitalé jolvent)id nenha c duﬁd ano a ne

above, into a conp o@)rgemmy %er bqf@:l%ﬂz sraeddied gho e at1 -
REETRRI e e }?E S
and Y is-[err]- e‘?bﬂn esiunBsilitate@s [ ghethfR ldt

treat ment of the ketsomn@ytrwﬂltr Ethyl acaar@r begmpﬂbyp'e@mqf th‘ﬁ" rhummlaaelimbn
-MgHal , wherein. HatolVeas:ha| o

5 Tert] ol kyl g or g SEARAEE r‘“‘ttﬁt‘t%m o sl Ml s BediRE) BF 0

vi nyl, ethynyl, phehjlécyclizhtton ndglibafe dtiom ptocesses) S carrr ed out vmth 1. 05

mol es of the nagnesj rﬁ%!gbthﬁ??lﬂ@’e?}i%%?pg@m??@ 'tlbﬁg:'ﬁl ek | n
anhydrous sol vents ?g'% Eﬁ‘/ d;‘é g

ether, 1Q tebsahyglr QH&emoLn > Eﬁé@%uﬁﬁ Cﬁrén@vtrlig 'thera’hat i C 20t
aromat i ¢ - 10 hydrhwlmxt) eep m;l crmhmp!z aﬁep mpo R,@hdiene,
at . terrperatures v g “ft?gG L. QT(‘} fox0 'g@{'}rrs ‘9%?“
used. The preferredzi;§ m°%§°§’m w W IP]S‘@ES%' ﬂ,’e TE |
opti onal - et her i3bi caCar, il ﬂy.lloﬁaryl cﬁ beMagmrdras WSpalsr 30
-[err] -, wherein [#djt S@thscat nyh@,relutabove and one of [err] err] is
hydr oxy and 15 the F1°'Paéf Yﬁg"”‘g@ a“;ﬂ yl to
gi ve a conpound of ‘ﬂ% vrr%.érem;l ddfmcds
defi ned above, 3and erenaia f .Gind Rsnssh)[dwge amdzthewyheors laidmb&kos(y -anél

the other.is hydrogemfer { wit alin ryl,
may be carried out &fg} %J?ﬁ&f,{‘%‘]; l},}gg%ﬂ"mgﬂ E’t'; an .
optionally aryl - SUb‘i‘ n may ﬁﬁd WnEn adued eorrammeotnsmeafso&emat al yst
such as fl uorotri csuahrd bneabmrocycturrelthmrqsiedlelhﬂ Ptrhefarfe érn%ans I»Zvent 40

0 1] T
such as di chl or onet fisshoetinge. dioxane) éﬁ F%fﬁ g‘ﬁ"’égh&n lﬂ'ﬁg 8y
group with an al kyI h x%? g[ilgyﬂ,e,ﬁ} 3§ et &1‘0@ or&h: aﬁseoftl&sg as
silver oxide, and i EbI\QnSOﬂ‘Heméac&org te fmtrdnyﬂay ciwredle m@tﬁately —40°C
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-[err] The optional€ dtptbﬂaﬂthﬁgedra?nrml etrhe rgsefda hvlrasrt#ar ngepy,
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may be carried out using a dehydrohal ogenati ng agent preferably sel ected
froma dinethyl sul finyl carbanion of formula [err] di azabi cycl oundecene,
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a chloride of the appropriate carboxylic acid in the presence of a base.

When one of [err] and [err] is hydroxy, this hydroxy group may be protected

before the acylation 30 by one of the known protecting group nmentioned

above. 30 The optronaTiconverS|on of a conpound of

formula (1) wherein Ris an- esterified carboxy group into a conpound of <jg;p
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formula (1) wherein Ris a free’'carboxy-group, if desired, may be carried{
out by the usual nethods of saponification, e.g., by treatnent with an
al kali -or al kall ne earth rret al hydr oxi de |1r593§30 aqueous or al coholic g5

aqueous sol ut ~et—F un | uvvc Tor T catT o 1.1 CTOUp '
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groups above tloffé‘ﬁ’e'af%"érfai’gé'}?i ) Qft s%y
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wherein Ris an esté}rmﬁffae(o wleerdim Ry is jant egterifieslorrpon ! ndndR, iscncm*mt el pt re| n R
1 Q| C C
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formula (1) wherein RT‘EF‘EP“PF ladB
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t enperat yre and 100€theleﬂteﬁ£}Qihef 3t réfi| tempetdiur@l) ove reported conversions

of the carboxy group i Hheoptionaiqonyersioneof 3 ﬁmp )s‘l!'}!fﬁ"? Rgs rdficer i al s
i.e. for exarrpl%onc‘lrh@‘ycgé‘?‘rﬁdﬁ‘ﬁds”mp"'f"d‘r pripuey B)) 20 - Theé?
optional salification of a conpound of forrmmla (1) (Conver5| on of acid to
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— e

wherein. R and R, are as defined above may be performed by treatment w1th an
amine of formula NHR .R, in the presence of a condensing agent, e.g. a
carbodumlde such as dlcyclohexylcarbodumlde, and the optional conversion of a



Al so the optional separation of the optically active conpounds from a
racem c m xture as well as the optional separation of the diastereoi soners
or.of the geaonetrical isoners fromtheir mxtures may be- effected by
conventional nethods. 25 The conpounds of formula (I1) are already

n conpounds and may -be 25 prepared, e.g., as described by E. J.

-dy et alL, Ann. of New York Acad. of Sciences, 180, 24 (1971), by J.

I'd et al., J. Med. Chem 16, 429 (1973), G L. Bundy et-al., Aner. Chem

1694, 2124 (1972), by C Gam@gb&g,et aL, |1 Farnaco Ed Sc. 27 1125

t he Ger mg:f“(ga'
30 in .the n

s ' ——Derne 0 in
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(1) 40 wherein [err] is gen The conpound of formula (111) wherein Q
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equi val errtusxleow:t mmrwde jaod @amimp wmdehldrxde ueamket aea corrpound of
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t et r ahydrioP i SPoreSSPRERARS oF P"yo‘rm‘fpnm%??n e . of the organr c sol.vent
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the boiling poi nt of the read "n xture-and the reaction .tinme range.s from
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ri ngag8 or - 1onalts ficGtenlof @ ¢omipduad of formiila m(ceﬁvetshﬁ oQaﬁdJibSt I tygent . :
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carried ou the a‘l% ny se arano afﬁged mgf;ﬁﬁ’éné‘;%'lar’%‘}ﬁ “descri bed above,
may be efg&éﬂggtﬂgil ﬁgmf fr§m '?ﬁlx es ma be fredté, 1co|%£ halleh dUCt ' On of the
corrpmmd of Ther:mubcam d ofl tmule(II) are alreadShhlowo mmdoindfmynlwl a wher ei n
Z1'is hal é}g éﬁ yC°“'—Y '? f9 f°fa corrpound of.
formila (3 ngg,éﬁ (P eand Glsa
protecte da ehyr 5(gmymtﬁe UB. Pitait%t!} szﬁR owmdw grably [err] Lerr]
wher @ n Xarm her@tmm lggsng;%r%%m& %%;g@ﬁllggx){ err¥ or [err]
fol | oned ® 20 sel ective
oxi dat i or{?sﬁfa font ko@'vég'"&sb %aed, &m 9<sy ééi'ﬁ ion of 20 the

conpound 3803 fl.m; A ke (JVI Eaﬂm 039 e,z%otmmd lrn5| nthr&; samso,eact i on

. cond#tio I rmde bﬂ of 35 orrmul a(11)
into ac e gj g@; %’;tgfﬁ, °" e renoval ,of the
prot ecti rlgssgmlm o0 Fud e sha. i theB) rsﬂwtegtrwps:rsm be carried

out b m I dmepdn dql oﬂ%sméa GIH) vireeein Qrivhatopeniinay baebtaineddy deS'cri bed in

25 t. qu;@e rqa; o4 Rbave, for thesypthesistl theygompopndoefiipryla )oup‘s40(. .e. ether
ar oups) Sfe1gi? d&?g AR orfiRURD ggf.%m%ﬂssg.tows«@mzﬂmaanzﬁ i CH2CH to - CHO
a yc

may be efaf géfined above thag BEWR P4 padred) IipgSdompéund .of foymiila @@fineet wi t h- an excess
of aa | e peaserde 9hh gopr Hg'** jons. Suitable sources of Hg!** ions may be, ¢ ﬁ
either compounds of formula Hg(Z), or compounds of formula Hg(OH)Z. The
above cyclization may be performed, e.g., using 1.01 to 1.5, preferably 1.2,
* equivalents of the mercuric compounds for each mole of the compound of formula'
(II), in_an organic- solvent miscible with water, e.g., tetrahydrofuran, methanol, -
ethanol or in a mixture of the organic solvent and water. The reaction temperature
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nol e of the primary al cohol wi th dicycl ohexyl carbodiimde in benzene-di net
yl 30 sul phoxi de and in the presence of an acid catalyst, e.g., pyridine
trifluoroacetate or 30 _phosphoric acid. The conmpound of for mul a (1v)
wherein [err] is hydrogen nmay be prepared ei ther by the dehal ogenation of a
conmpound of formula (1V) wherein [err] is hal ogen according to the nethod
reported above for- the conversion of a conpound of 35 formula (1)

hydr ogen or by17a process corrprl sing the cygg,gzg;@ti on -of a corrpound of

formula (V) -t TR
geser bed 1 T pRAESIEAAC TR o TR Lﬁ%ﬁ?i’%}*‘?,@ s
[err] and the subse%erﬂnasteedﬁse 8 NofOforinGiR &hﬂf‘e‘i‘ g CIo6HR Od40 élﬁér

reaction conditions gh(s rﬁﬁﬁf&‘?d end OrexO)fqiSthetSideclraodmked tonhqifeteaooodrcpmgmbrm‘r

formula (111). The é‘%g}‘} fhs Q) substitug Ek err!{g
ey coat by L an A S e

1,599,280 be effected at this point or, if desnrcd,lﬂ't elfer fedwidiion 6f the oaﬁlb unﬂl’df as
defi ned above, thf°at““'laé§9t an eﬂu O ase refera an al kal i
or al kal i ne' e;ﬂ h m;,‘a;th 30,,,,,‘;“;“ Q%ﬁﬁ%ﬂ&;ﬁ 5‘? il Flp RRghdyr 10
cal ci um hydride; an al kali met al al'koxi de, e. sodi um or pot assi um

tert. butoxide; an alkali or alkaline emth Gm‘,ba-b-(elg) d¢e, e.g. 5 sodium .
am de; an alkali or alkaline earth netaj 8 iVhtivé Pof a car box¢(1 am de,
e.g. sodium acetani de or sodi um succi nifi fle. The conpound of fo n)ul a (v
wherein' Eis [err] 10 may be pr epar € -reacting a conpound of formula
(Vi) ' .10 [err] vvhernel n-[err] are as defined above and.

Hal is a hal ogen atom with 1-1.2 nolar 'equi val ent. of triphenyl phosphi ne in

an inert organic sowhessie REypig, % Ssdeﬁn @d%eetmnﬁeetﬁ pldehyde et hy|
ether, then treati ngth® & PrBfishy $F8H?l?ﬁ?ﬁ§l??'de ' 15 so obtai ned
W th an equi val ent anount of an morgaong5 base suc@Ras, for exanple, NaCH,
KOH, [err] The Eorrpound of formula (W) ‘may. be. pfebared e.g. according
to Tetrahedron Letters No. 42, 43 310 (!!972)—CHThe conpound of fornul als
(VI1) 20, wherein [err] is haI ogen ngk, be obtai h% by hal ogenating a
conpound of formul a 20 (VI'l) wherein 22°is hydr dgéh in a conventi onal
manner, operating swhsteimRid |y as in the haI ogenation of fi-ketoesters:

The corrpo_unds .of formula (VII) wherein hydrog@ may be prepared by
known methods, e.g. according: i 8s Ry ¢ @'g) t"" T_“qﬁd("" ~Chem  Soc. 90,
3247 25 (1968) and E.  J. Corey and. G. at koy ky, .. Am Chem . Soc.:

88, 5654(1966) . 25 The corrpounds of for rrul a (Vv II) are knovvn corrpounds
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pr ost agl andi ns | n ‘ethieherymgou mcarof dormn!at o) may ybe3performeredsing the $amepmadtiogul ar
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y

groups have thgsadvaatagasouby &moem Bidrélﬁd:ﬁllﬁﬁébﬁe tanditio destnbgd he 25
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and, of a nore seIe @ﬁfﬁa oot Aoty byclie

In order to obtain tiholH’&'FhJTbrﬁlﬂdr Gith ditlycloh t rlfbdhmﬁle in BerdEfRasimemIet her
t he. 35 conpaggnds svd{:hdzdde anthv dntpre@mcpomgsld cRayit] &kee, pyridindwrifndroacatat of TXA 30

)-like or, PG - IlkeP stedb a super fusi on
cascade techni que °°° nE ?X’g:\? :ulﬁ‘ﬁle f%aﬂﬁy% %?ﬁaeee D s éﬁ“&i%Q)
In order to incr eas chohEngSE ¢ iriethodl Yepofted hisovbifarahes aynveﬁxomomawompmind of
ant agoni sts 4035 J{“H’GKB whereif] Z; is Releggn dnto agompqung (I) EPHFZ(Q;Sto t3he
ormuia
in t

or may be prepar ed Q&U%ﬂz ’f%ﬁﬁ ?)&:&@@%@fé@%&%ﬂﬁ%ﬁ%an be

enorbya rocess comprising the cyclization of comp d of
Krebs- Hensel ei t and resencz of a source of Hf‘*“ ions [as already described for the preparation
of a compound of formula (III) wherein Q is ~~Hg"“Z*'] and the subsequent
reduction of the obtained compound using the same reaction conditions employed _
40 folnl' the r%ductxon of a compound of formula (III). The compound of formula (V) 40
wherein Eis ™

_ 0
St
- (RO)P—

may be .f_)'i'epared by treatment of a phosphonate of formula (VII)® '

e

wherein [err] is halegen.into a conpound of formula {I) wherein Z1 is 35\

N



i ndonmet hacin (4 [err]) is also added to prevent the endogenous biosynthesis
of prostaglandins. Contraction' of rat colon (RC), rat stomach strip (RSS)
and bovine coronary artery (BCA), and relaxation of rabbit nmesentery artery

(RbNMA) are assuned to 45 represent prostaglandin-Ii1ke activity. .
-like activity is indicated when ROMA 45 is contracted and nust be
- Al\i rmed by in vitro platelet pro-aggregation activity, since [err']-Iike
papounds al so contract RbMA, = as opposed to PGE. Finally, PG-like activity
drcatedb the relaxatron , and is confirmed by ‘in itro
| hdi _ y ?_995 i thh fl:é
'br osynt hetic [err] aﬁﬁ 0 _ x;nd [err] aﬁe Ut zed ‘as. standard corrpouta-ds They
are active at a. range\é e@&eqt{gtr ?rfmrsr 1z 5. [err]t ]L}he conpouhts of
the invention \Nereﬂgn{solwed in- a"f.e r-ops* e; 6et hanol st before testrg
t he 19 1,599,280 "

19 st ock ARt RO, W@Snzgrrepﬁr ﬁgz) ik O bbb L e R agﬂgano (1 ng/m) and

di | ut ed \whbitadnk b §-taen prfced P of Ghlink R4tk 3G Mid:@G) OF. The compound
11a, 15(S<)dmmdpdtgssiumxyt wnﬁpercalc}mmexyeeder aelra!ioa {i met raliemde, ¢gans - 13 - enoic

aci d® was SpHNB or Betass neccapth | °é?(!la6' H- 6,9a - epoxy
B SRR e gL s A PP DN oo - 6 oo
epoxy - 5. pﬁ@&impouﬁdarmrmulala/)wheﬁmElsacr dis then referred to as 6aH -
6,9a - epoxy coenpound. The’ chem cal nanmes of the other tested corrpounds are
also referred to those of%ﬁ Arent - corrpounds The conpounds were tested
at concentrations up to 1 ﬁ’g The ‘resul ts obtained showed that, in
gengg al , ntahee(ﬁfe@aue]iluyfeadumat edmuﬁd)afﬂbﬂnulae(\gll) the .10 6[ er ripH - 6 9a -
epoxy corrpounds dl - 6[err]H - 5 - brorm - 6,9a - epoxy C_orrpo_und,' - 10
6[err]H - 6,9 - epoxy - B o-.m err] phenoxy -.'17,18,19,20 - tetranor
conpound and 6[err] - 6u£ia:-eo- 1@) -chl oro[ﬂiﬁhoxy --17,18, 19, 20 -
~tetranor conpound possess ,BCA—ref(‘akr ng-.: aétrvr ty and therefore have PG -like
activity., g the 6AH - derivaties, only the dl -6[err] - 6,9a -. epoxy
- 16 - RIS, n,, RULO ¥/ ) und shovved a
BCA- con%an?i lv‘i-lentlfﬁ%amteﬁ%ﬁd;ﬁ:n%&g ﬁﬁ%ﬁ?@'ﬁ%&gi&%a&ﬂgﬂ% the 6aH - 6, 9a
- ep‘dxy W’gt °‘;§FF"°4 digthyl ether, then fnegsing the tﬁrﬂ@aylph ogphoriymdelifeounds dl - “6aH -
6,9a - efabr aodRit a ent o ampgnt. of Bﬁt"BS@f}"‘c 359 such ag.dorgyamplet  anor corrpound

6aH - erﬂ‘}le cﬁﬁ@mhd- oﬂ-@‘ormufﬂ 1) Syl be, POSRQI Ye.g. Aok i lt% 20 -tetranor
' 8und[T trehedzont Lege Ao, 42))43@7(9—43101(697—2) fiihe ca.ﬁpounfigohron?mp noxy - 17,18, 19, 20

- te ran Y poundxf fermmlayj t 20 | n general ,

the exo- qah m@uﬁﬁb}% g gg,sso%"r g%z%al maf"h“’l?&ﬁfa?%ﬂ’?sgdf‘?l A®Furt hernore, the
corrpounds “ofTh¢ d:mponmmffmuma«m mpmanshmﬁgachawbamepa&d@ml s as does the
nat uy. g ° "(e acc fet -.a!e’dntQhe eSCFC 90,347 they have the
greats ad an °°’L '

E %ﬂfﬁ ° r‘?glégdused-‘)r n 25
phar ITHCElbylkﬁ@Jm. inem&ul ati on e hypot ensi ve ac lw’ Ss-denonstrat ed by
the | | nb eﬂ“us'P undss of - th@unven rt h:el pemiedsmgemfal tfoe'theatame | ef t | eg,

thr oy ITEL m I%KEW lgr?l?%:n atr(xfebon ?ﬁé{ﬁn GTY%:}H pressur e, bbt h
those Wil ‘j g offthe val ues

HA et

of the rrﬂawlrpsrdupshm tipr mivaages &(kupeno&ieshtlahcettbﬂeﬂ@&ﬁ&n bpther the range from
0.05-1 p§rPed YBEsevhish qyioklyjnactya Mﬁlr‘lral compeungsiEhd, Mbr eover, the
systsgni ¢ T:)rﬁ,é’re eecu Eﬁa%m AL %1% %@ﬁ gé/%g”gﬁ‘er&ssed £rom.0. 05
[err]g/k omumuhds (Et eﬁﬁ\l’e]ltu( % PGE or t 96*5& (?ai MIkeE br %Upo'[ ensi ve and
vasodi | att ‘}c t“y:re atrfestdcmpdurmpafusmmeasr:meeﬁmqub Wﬁe usef uI for”

t r eat men{™ U&g&g

2 For th
therwpeumxﬁnais Qr b ewa e ves. h%‘s%%ﬁwgm%g? msﬁlé' tﬁ@ﬁﬁ’ﬁ%ﬂ&ﬁ ?Paﬁén [ r] and PGE

They ar emdbmthwe(%rhg/mlmlscwsstadd cpeesrem thé Bxalop@ibhdoblesymhestsass C Ul ur e and,
t her ef or Broft *t E nd:treat ner]t 'of dr seases such as. phI ebitis,
on ract (1) ﬁhﬁ%ﬁ@ RSS) al _

hepat o- r S o f‘\n "J"%E?;{’%Y mesent er i c
| sclhagm arepmrsénebt ﬂaﬂa ike HGtNalY) ﬂ@l’a sh .i inditatdd L o4& Among
the co t§l§ﬂ apﬁelustrhstemfrrqu by fn 1€? e platelet mb-aggréwtuﬁ{ arivily, - derivatives 40

-al so havﬁG ﬂv g%‘-ﬁ@aﬂ@’ {jﬁet"f”ﬁ S/ODRATSA °t”ﬁ£ %] conpounds, 'the
TOr €| MP@IheRintiiEbiopslioh sotly yer.ﬁﬁénc ?%%g& 188 ?fég"”? he di - 6[err] -
5 - sbr onand-P@, 9ee utiliegdons stagdumb cormysbaindst ferr - 6 a - epoxy - 1@g-. m - CF3 -

. - t. t -
ermouhas RSB s,';:gﬁgfmr,%?g’?@rar';ﬂ sgimlcorcobpours 02 - epoxy



45 6, 9a - epoxy conpound.
45 Using platelet-rich plasma (PRP) from heal thy human donors who had not
taken any drugs for at |east one week., and nmonitoring platelet' aggregatibn

by continuous recording of |ight t r &nshissi‘on in a Bor n aggregoneter [Born
@

G V.R, Nature (London) 194, 927 (1962)1 there is evidence that the

6[err]H 6,9a - epoxy 50 rcorrpound, dl - 6[err]H- 5 - bronmo - 6,9a -
epoxy conpound, 6[eFr] -. 6,9a - epoxy 50 16 - m- [err] - phenoxy -
17,18, 19, 20 - Betranor corrpound and 6[err]5_- 9a. - epoxy - 16 -
MR St e Tt RS e R

[err] ini pIateI o e O
i nvestigated were i Ec&hg‘ D%E %? centrat 6 ﬁC@g& IébQJREroEt“t%s to t he
55 addi tion of te- ag;g:rae atasngereagmtps;enaromphn @mhseelled H@Gﬂa HN)O,X)’ADP

(10 [err]), 555 cenmmgeht ia lﬁﬁme 'rle nél ncy 3 |
ratio for the compoRflylmicy X 30 :rt §§ sls "&ql "r?@‘m’ mif
aggregation and 1: ffhebm ds. oa@lrwee ieﬂﬁtcoﬁ&nﬁ‘@tﬁﬂh&ﬁ {26 100 hghm

bi osynthetic Pd 2. Ahwe;ﬁ:mmmuesmw edythat) orgeasrd, thp 68he damnemesgrgarse%attﬂm

pot ency fol | owd 20- %j g @gpoxy °§g‘ ;Tg?‘%&%‘iﬁg} Bﬁf"ﬁ' g%‘g &‘I"%’gﬂlr@%ﬂf o
ep rano -

6aH 6, 9a- epoxy pare -175131
met hyl ; G[err] - 5, dsinpoudd possesd BOALelakihg activly hdd thechfm‘ehx vzhrBGI-hl&antnvnmet hyl

and finally 6[err] AmBﬂ the gﬁdeﬂ 1V9@40l11)'@?=d@ %?Eg?ﬁi% .
18,1 tmg 15
6[err] - 5 - i&o (b M‘;‘"ﬁy aer at1ve§ gﬂmﬁ@ &:‘fdﬁ}' '
conpounds as anti - - 3GBFHHALE,90- O IS dIC-GarEOLEHaS- e@t‘; .rmumt.us)n are,
therefore, particul butbxy GUQSéaﬁ%it@anquOMMJ @Hdo%? ﬁlquth(-);‘llﬁe npl-&llf;;el-et :
aggregation, for prgiaRnin gga“ 6,92 - 16 = m -

1,599, 280. fgtwﬁ:;heﬂ 0 AR pound alsg showed BCA-contracting 20
decr easi ng the adhesi vrnngeferatnf thal aroebﬂigmatniﬁhés eﬁsocleted t»hehyB&JAe curseifcudm I n

treat ment and preveﬁt“iﬂmﬁm'ém W 0 h&Y"' hypoggnsiye P Bt nent
of at heroscl ergsis, FARFAE [g 5 avank %‘} o i) el o rms sed on -
or associated wth Ewm@keu forfgIBticak. te e vity w@ﬁdﬂd&inktra’ﬂ&i—lbynthe _

treatnent, of 5 g&mb perfasionpasti Doting ﬁhgrpe Iusemeqftth@mt’ fleft lsg.cthrough ﬂ?ydhfém c

epi sodes,” and in | off qaé@:ﬁﬁﬁi’%'sc':éé W@iﬂ?’ P‘?ﬁ?ﬁ%‘sﬁ@;ﬁﬁmen. res ?“ the
conpounds of thg iny o&, Gve th\é‘?ﬂlge%mg‘iiﬁ ek EAHIGHE S 30

routes of_ adm nist ra&m)oMoaeroeert the sys&id presme,,bodraktohq ant dastelltowss, depressed
subcut aneous. i nt r affeBOfSaue’ke up te fwrle fRbPUtsT4KAL i ons, t he preferred route -
is intravenous, wth 1Bgcauseg 'ﬁl hmqerm d\ygso lanfbmt’Glt ‘IOG'P ynd / day. -
The exact dosewt || BRI Sk g S
wei ght, his age andarE o GREU tuﬁeﬂ&mf& hd periphdtal va: Qlaﬁlﬂfmﬂu fdaé’mtt _

i nvention were al soprsvemdoneehdf weatidéne jof digeasesi sneh gsophiebitis: hdpatogrenal gindsomebot h in
vitro and in vivo, s o erng;?‘ma%bs‘r%cf'&%ﬂ%ﬂemi:&?he%r‘ﬁﬂe@“s aod Jekemic o

the uterus of ube eS 0&19 the ﬂoﬁﬁds[oEﬁB] inventidh, $particBRP tNe 68K Dderivilives 15 40
chl orophenoxy - 17, difh, Ha¢ (hlgh ameragguyaﬁ y @Etity- Ao the 68H Sompoad) theawirel and

6[ ERR] - 15 6, 9almp°ems e& arsben mq?r en dl g
tetranorprost - tra 18 19 m 5?1“& m‘ °££m ﬁ,megﬁté'&’?}aptlve '

as [ERR]. In tHe |n60dvepdi§5éampoumasur| n the |ntrauter| ne ‘pressur e -of
ovari ect oni zed rabbr U!llmaﬂ%ielmem@ maNB%P) fom healthy hyn fswéwoehaé not and

8.25 tinmes as actrv ﬁ&%g‘l‘e}é Ifs EEFS‘LQ@\? Oﬁrg%?jat sz; tion by-
conpounds_ of the i nNgg (gghdaﬁ)el R otk 9aanéong for

brevity 20. TABRE mompdrmd) dl-'68H - 5 - bromo 6,9 eppmocotitpeumwfl 6,9 - epaxy eum 0

- m - CF, - phenoxy --17,18,19,204- tetranor compound -and 6/3H 6,9 -

I[ erc(r)] d A epoxy - 16 - {)ﬂ chlorophenoxy - 17 1§ - tetranor comp nﬁn}:mc the nd B
mpoung blosynthetnc G? in its platelet-antla mf propertles T B4tRRLN
ihvestigated were *incubaed2for 2-—3 i ﬁut il F°Chiovtie RRMpridrite the

3.1
conmpounds have 3re rtwa ithe 9 f%ﬁmlsme ‘d?m%.ﬂ°16|601 é&PrGP str naf
o heos co%pou;g e 3 ?%hﬁg%ﬁrmﬁw oty

expul si on of dead f ﬂgﬁﬁm z{swnb Witk Bidsytheti€ I'n elther human or 25
veterinary rred ne & eeryvr ntdresting hsasamjé\s|antamgeegstln§@0t§fl¢yefel!®méﬂ methgl .

nat ur al tﬁgjt b°f§2g ehﬁ E grepaxy paret sompaunds Sipilack 5 60
pur pose the corrpou ana W rbr&a@ €141 VRBhyaYo ed’rﬁ;roam HSheir
I nfusion, at a dosespaf - ﬁbmddi( cEIEr 5]- gddlo?bmmlatmvanmertm ¢ohipomdslasmhtn-l abor.

At th d ,agg tme@ eptpoupds of thecinyqntion are| terelorg, b
APV S b i e St g D "rgoﬁ afl

given preferably in the formof vagi nal tablets or suppositories.



The conpounds of the invention, in particular dl - 6[err]- 6,9a - epoxy -
16 - m- chlorophenoxy - 17,18,19,20 - tetranorprost - trans - 13 - enoic
aci d also have luteolvtic activity and are therefore of use. for control

of "fertility. The 6[err] - 6,9a - epoxy and their 6aH - i somers were al so
vestigated for 35 their action on the gastrointestinal tract, in order
' .know. (a) cytoprotective 35 activity against |esions induced by
-steroid anti-inflammatory drugs; (b) ability to prevent the ul cers
dyped by the met hod of Togagllsgq%ge [(Japan J. Phar mac. voL20 18 9

(19‘68)] anu an,t S eror ou,t | VI accur —to—Shay

Gast roendiEb o gﬁcaﬁ%zi T &:@:ﬁf@m IS o comid
feature é’ﬁr ﬁ%ﬁa oscler&ﬁ era Rl §X&ERleLetiolbigéaly basedC ut aneously, -the
6[err]H -on@r woclatepu lplltismbh perh miwpgsovell @t-inteatfribnbef2 ti nes) than t he
st anflar d sg&ttﬁlg:e} ﬂtaf%'gmmg t°F’§ @l isthgmie episedes. andin loagrismal | t he

cyt opr ot EEF R, B cveilon hidglef IRRUERS iy dakblied when an triiple
. bond is poaasestt admim*st od&;eldrepnsaalt ones) ; oralf mtquuﬁsd lsuliz ﬁdeduhen a 16-al kyl-

group, udnfesmusculgr.iat &en lt iterdferred raute t@ e fwl uration. As an
ul CéB °s°“£ cg/day.
ondm dtl : :g R

;‘;. gru‘ % pencon figa 10epoxy anal og
is at.least Tmun{gﬁ ﬁlabfthet tMMv A€ wteri eQWxtF@tnﬁUbSt itutions,

13, 14-Tr |agivu1y,th9ﬂdm vi_l_rﬁ mmvo.(aEQmsnEGﬁ a sta @) Forexgmlefik viwe,0, highly

.-..
[~4

: (*1
' nc-.rl ase 2 lo o ﬁenoity *;,V’ l}?étel;ﬁﬁ ?:')1 aT -:‘EI@?CQ’;%% aﬂllt%G I‘!a SI pi fi cant ‘oral
antisecr % 9 pHenoxy' 1M, l@lmmft'ranﬂfﬂ?bw bransi N3t.he CG1 5- DOS'_t i on
of the panﬁahcuﬁ \\eferl].3 andal mes ase z(g;gdmnd imAvo assayt east@hg 16, 16 -
therintyaterin e_ov me Q[EI?P“ - - -

glomet h2|1 u?&ntn%?were@ge 8.2 tlmes as actlve % § a&se)o{_ﬁ‘\g 6lerr] . 9a

20 comaogmds of the mventlon flée referre dto in theT ble er brevity- 18
21 epoxy nmet hyl ut oxy - , 19 - tetranor erlvatlve

- For thi s pur pose the conpounds 'ﬂAELE)referabI y gl ven by | nt ravenous
- i nj ect i op—er—tnfuston; oubbULancuuoly or—ntrapuseutarty—For i ntravenous
i nfusion] the doses varly from 0. 1#P&Pr] to 500] ug/ #Body |wei ght / mi nut e.

The total daily dose, dithegi | njectimunPdr 5 by infudion, is of the

order of}0:-1 to 20 ng/ g—the—exact—dose depenjl ng on the|age, 5 weijght
~and cond| tB@fe of t h;e;p.-tlentl or of the bni mal- peind treatdd and on the:
route of| a(?g;%ﬂghggatio . In;additipn, tfgs co npoundgy of tHe invention are
al so usejf or treatngnt. of obstr Jctlve puI mopary di seasgs such as .
-bronchi a emmm35| ne the)@ lhave lO 0b0n5| der abl85br on¢hodi’l at ory
~activityp - ~fl0--For- treatjrent of the.:
obstructive pul rmnary di sorders for exarrpl e bronchi'al asthma, the =
conpounds .of ‘t he invention can be |ven y different. routes orally, in the
f orm of tabllireb&a'gablﬁgg ah heEgS‘m“ A Kq'g?fé?t“’}t oqu:- {u@:fgn im as drops or
oo S e S o e o
- sub@fit an@erdSnayy. yhc B, arel Wi atheomdea&baesimeﬂfatsoof el natureins f25r the -
nebul i zetprostaylandrmmuf:h astviowiting apd di e#@ rthliaurbeﬁerﬁhe @Bldbﬁf t he order of

0. 01-4 "gf gi’%ﬁ“% AL E& A Tnt ot éah%ﬁﬂt e,ji% &‘*ﬁr"t e exact dose

dependi Nghve 4nd! ingh4c and on the route
of &M nisistation mrglveE(preerah‘}y a:sthafprmmflvagmdh mableitscor suppesibmiepounds ¥f t he 20

i nvention %ﬁ%ﬁ Ryentign: in pa ano rd'aﬁfﬂgﬁ@ﬁngc?‘gc‘dd' ‘dgents, such as
Vi ;

20 synpaighy tﬂs?ef.srsg fs,ram&ho BRI 1€, .. xant hi ne

deri vat i vesThe6sHh -a,sa - tltheiresai d nsemrﬂ ldonmsug@ued ¢@rticosteroids.

The Hosadkeir adtion Oulst g@QOh trsqt o dgem( t&gﬁh s o about it he
same as ¢€E’£§ez%%§ ;Eg\l’m;% é‘gjﬁéﬂﬁ%‘ 2 As previoeusly
st at ed, ntls etbxwamtycaac amastedeﬂher to - 25 humans

or ani malzs 3 (919543! hﬂcytxo ro Emgebn oI iss cem or; f-mtlabl glinthehe f orm of -

tabl & S o se 05@’2‘ times) ¢ ‘glgts %ﬁégthelgﬁf’t;nca secreto sgglﬁpp()s'{oo“ es,

parent er NN ncral the cytoprotectl Lféﬁ@ ﬁlf ouh diil %&iﬁé\r' y, with -

i nt ravenau&nﬂef%ﬁu tstpieaémmnthebleu osmroat &ﬁsf tuple&lmmgen&-ylkﬂl tuations; by

i nh%sat i arpupnuwilb' £ orethybfis pesiti %‘ :&ﬁ giyati 2":-5 apceprebul j zers; i n the
fornfor graring tqjt‘gmts‘ R o R RSTRM et o
the for Mi6E8) Br ¢(R) ¢ rease (up to 30 times) the- pote rati Vent I‘on includes

phar maceut i (Pat-themdrevaehgu castroral apUsTpBRIY Acbivity wmraMMmgmathElorrpound of the

S of n 69 e
) oy SR fﬁn‘%ﬁhﬁ ett%g,fgf,’gﬁtutaggmﬁ@gg B e e e

be any conventionally used. For exanple, for intravenous 35 |nject|on or
I nfusion, sterile aqueous isotonic solutlons are preferred. For

L L eeIsvioesiLoSeis sl -, —



subcut aneous or intramuscular injection, sterile solutions or suspensions

I N aqueous or non-aqueous nedia may be used; for tissue inplants, a sterile
tabl et or silicone rubber capsule containing or inpregnated with the
conmpound is used. 40 Conventional carriers or diluents are, for

exanpl e, water; gelatine, |actose, 40 dextrose, saccharose, mannitol,
sorbitol, cellulose, talc, steric acid, calciumor magnesi um stearate,
glycol, starch, gum-arahic, tragacanth gum alginic acid or alginates, <
| eci t hin, pol ygor bat e vegetabl e oils. Fors9adso ni stration by nebulizer, a
suspensi on ar—d eou T C Of t ¥t EBF g;‘,serabl y
in the form'f a saﬁ @t‘n"glaé“xtégé?}&sg‘:g fe&m Xy ’3y2&t£gtaﬁéei'@ﬁ§3riﬁ o mflsmnysed.

Al ternatively, t he ibratamelutor ntrampscelady. &ior mtratwanusbefusm, theedopes lwgyé@gp
suspensi on or O B S R AR e
usual liquefie pr Q#Ehtl ndl ani l &[&ta heFoute

di chl or ot et r af | uor oof a@inthstretionadm n| st ered from a pressurl zed contai ner such

as an aerosol bonb.  Wie @ﬁpﬂ, theise @eﬂ%t' arg lsqg; edulj f?F‘fﬁlé‘“ Se‘pel | ant
" e neveqsar A G e GRG0 o
glycol and/or a sur frbatient! udteeSulrhdhaty disordats| mmmpleﬂmchﬁventlon

is illustrated by tsmhmhahé conipvg nd;x»a Iirersqtlowhmlvlgwetl h;edlﬁtrbmtewtesc prghy in " THF" |

"DVE', "RQVBO', THFi'he formrof qbéﬂd lets lf’%:mh% gqrglf s or r?s,_
t , int s eou y b :
di met hoxyet han?s Q%m%a assu 2 iy d‘ﬂ'ﬁ’& av:: ? ghe“r‘lebuhzer ins@at y p@WUé’rﬁf‘yl ' 15
and di et hyl ether, ﬂbﬁﬁipectlve y The foll ow ng es illustrate but do

not limt the present incgﬁoe t he

prepar ation of mte{ﬂ@nﬂoi dep 'i%%“nm@ﬁ%t'ﬂﬁf tit, lé?%n%fl%ﬂs SN

tenperature byzg Pe drmr be- :ﬁtuﬁda ithC artia$tRchatite lagéntd) asticR J as 20
m crocells of 100 ghmhmkmh rh shk%sw}pl:o vmﬁoemdrmsmam!me)deﬂvatlw. syeh ut i ons .

] 0
ﬁ:’ gr (l;fsg(rjm }A{]:; re] ;]Ozaib%s Yiﬁjseées whe asedaaft %zo 81 &gqgt:gﬁ%ﬂtdryeéemg a;e a%hutl}gé n' S
sodi um vapour Ranp as Asd gb\txonsburama B3 canrbd gtvlaxe cithdrues
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| anp (365 nm vavel eﬁﬂi eously %lg mtl;":';;:luscularly,t svxth mtrave:ggg osal.d‘::lll;sl,strgtlon bei g
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di hydroxycycl opent a ues:sl oirg § mﬁ i@@%ﬁﬁv thlo one of the usual
phenyl benzoate, M pPliquefdd gropoiari€ lskidhl 43 dichdko S QiaBroMbthantl o dichlodot@ralluordf
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18 ng of - tol denedacpHpgund dxnay soly %" it mey B2 ni &9
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di ssol ved in ethyl acegat | (#7} ]fvaNx o d‘;hlgpeq}, Sgd ur at ed
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A 'solution of this in 4 mM of [err] is treated with 0.32- nml of 2,3 30
di hydropyran and 4.8 ng of p - toluenesulfonic acid. After 4 hours at room
30 termerature pyridine is added and the solution is evaporat ed at reduced

pressure.' The crude reaction product is filtered on 5 g of silica gel,

# T\ cycl ohexane: ethyl - ether (50:50) as eluent, to give 380 ng of dl -

bAY] - di net hoxynet hyl - 2a,4a - di hydroxy - cycl opentane - ‘la - acetic

‘QCid V - lactone 4'- (2 - tetrahydropyranyl 35 ether); Starting from

.. a4-mster of 5[err] - .dinet hoxymgt)lzgd - 2cr,4a - di hydroxy - 35

" cycTopentane. - 1a - _acertc. acr _;_—r aC[ one (for tt)(ompl e—4 P 0%'

- phenyl benzoaf@a s%luﬁ £ Ty, d{d ter. 194 5a - hydr ymet hyl
: [err] deylay)ﬁmmec-y oaelaol -&rer f’_x&'g% omﬂ §”% (for exdnple: -
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et her) de¢ Kﬂzﬂﬁde& Qﬁ)m45nsopro Qtlﬁ Tt@-gii}@ 0.8 g of dl -58 - form 1 - 2ada- '
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of anh drlrohémimﬁdmﬂbﬂfoatmma@s trgaterf witteQ.3: ltpfsnet aninemlovmd your hours qf :

st 174 n PR "r;r:ttfrﬁe LIRSS o rBiuced 1+
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di met hoxyget 1omc(incﬁfé‘ lactodé i % enzeﬁt':'OpanoI c acid
[err] - [IDMSQ16:25)As asldtdmlﬁcmf Myddhp:s'lqarbodumﬂefoﬂo edrby 37 mldfreated -with 0.3 15
M ofgy2, %'l‘figfl znelg‘y‘? E%‘o E '-hc "1%[}% dsa0|d After four
hour £ at water FhdnGH ng% dok ofbiir g, theldlc! él&éﬂ}lﬁc@éded &hd the

sol utronrensovee ﬁitﬁaha iheo fENiOpiRse 1sW£haed\ﬁﬂx6.tat@mn mewitsl:Thiss puri fied on
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20 t et rahydr opyranyl ether).

20 From a 4-ester of 5[ err] - hydroxynethyl - [err] - dihydroxycycl opentane

- | a-_propanoic acid 8 - lactone and froma 4 - ester of 5a -

hydr oxynet hyl - [err] - dihydroxycycl Opentane - [err]- propanoic acid a -

| actone (for exanple, the 4 - p - phenylbenzoate), using the same 8
procedure, the follow ng conpounds were 25. obtai ned: 5[err]- @
di met hoxynet hyl - 2a;4a- . dihydroxycyclopentane- [err] propanoic acid 8 -

| actone 4 - (235 tetrahydropyranyl et her)j 5599280 di met hoxyrret hyl . ) [err] -23

di hydt oxycyg] r TTC UTle 7t

t et r ahydr 3p¥r anyl . '“t %5 L o § yﬁrgus Féd&fr A%feh 2,3 -

di hydropyran, the C ri&&o yndﬁie ﬂed'an the sM']:txdh lm hporated
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hydr oxycycl opent aneprypibsic acid é; enyll | is hed diftolvell IS MIMHT OUS

met hanol is treat edofankydrobs ﬂiéthambl araﬂ 75riag K ,COx, 1s Meﬂl’ﬂﬁr(ﬁmﬁmdurSdeﬂiglr@fatp -

t ol uenesul f oni ¢, aci @omAgmpsrat 6151"%&12% F;iuc%m volumegad gidied
pyei e« sl S ﬁgﬁmrﬁgg@f T e
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di met hoxymet hy } PEFS dfh%g 26 ran a Ofttt;lsdnn4 u n t bt tone
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hydr oxy- 40 cycl mm. ‘Thereactjoe |pro]duet1 uﬂﬁed)dm snncagdl dutB cycldha;cahaétﬁylaﬂdr its dl

derivatives from 5p( :50) as49‘“?"(§r give 4 rﬂ? o ¢ %ﬂh%\ eladd err] -
propi oni ¢ aci do Héfyéﬁg ‘?P e ’5’ ToP glEf"’%’Eﬂ"zt F‘gﬁ WQ to 3{ .
YIFro stét

[err]- dinet hoxyrret h roxgawgﬂnapﬁntm d.j@dmxnga@cr d V2

| actone 4 - (2 - telo ahly’dtm & |- latbone and friomrg 4 -restéGoffa ohydrolymethel - cool ed
to -[err] is added % g"%‘q at“iﬁ[elfeaﬂgwaggcé‘eﬂfﬁ ll‘l’(ﬁﬁznﬁ)f offxampled

but yl al umi um hyslr i débeaigter s F Bl A i @(‘“ﬁ' “ﬁ,g%rﬁpggﬁﬁﬁr%ut ess
of stirring at -[eryrbpah&cmacﬂf &a- 2Mctoﬁé uone (2el uétramyd yranyD- eth@j;opsanol i S

added drQpwi se. Thqi tstarj‘rx tt and ir-epopen a4¢id | of a
30% solution of [efffgn@l 'efa tes % ’dl Zn 280 & ‘:ngg beﬁ err]

is 50 added 3o Fi | 4ré abta EH an evapor of sol vent gives

[err] : 50 di met hox rreth - err '- d| BaadlipieX4/cycl opent ane - err - :

ethanal p - lactol" °2“t1° gks YQIOHPHY 10p Bceﬁghdld)vm ng

the procedure of Ex °“ '“ 1 : 1) ﬂg‘cé‘f‘ g ll of methyl -
yone our,

di met hoxynet hyI35- [eaMdﬂof ? RPRNItIGA B eva; ﬁ.tedt ésE TRE kédidde - 35

| actone 55 4 - di m!tt f uP nt ethyl acetmg,t andghd whshed with lNrNaDH md tbén taviratedie,

cooled to -70C, ‘is ﬁ”ﬁ tan sz!'étvlgf: g’dffa(l:o ngP’E}’m‘F@Yhol ution
of di - iso - butyl aaf Nig (bdlglgthgx Ryl MRydigegy met hyl
- [err] - di hy&? ox ygyylopanpaat-alae- proﬁlame aer'ti ha-nml:tor\é and| |8Cdl ﬂbrwﬁtlvesdiolﬂﬁi Ayl - 40
tert - butylsilyl efioreyl - 230- hydroxycyclopentane - la - propionic acid & - lactone Exarrpl e 7
Under a nitrogen atnosphere, a sol-ution (Efxf,{;@gsrrg of [err] '

di et hoxynet hyl - 60 Toerar Jsolutidhi loy d960x @Y 6 m»enwned.methb@hrelhyr pzmanor c .
acid [err]- | aq‘g Oned:ﬁmdroxg%clolpe?tar;gz}: la - acetic-acid p - lactone 4 - (2 --tetrahydropyranyl

1,599, 280 seol:t?orll of dl:l-osot o- ue‘:ltt;,laclz;iled ! _71‘1 i@pf%iﬁgﬁ eri ﬁ‘é’f"@*‘her) 4n
11 m of toluene, cRAh&d0ohdnut ﬂfrs mrm $.t -ET(ﬁég prlM $@uéﬂets n

0. 5M t ol uene sol ut |m'npaobl igiidded drg luadmsrwarmudn dandie:ateﬂfwﬁthB m’.BGf
mnutes at -[erp], :ja tt‘r‘;m % t t'T”@ﬁq“} of ag %“ O,jiss added
i opw <o The. Poimeiitie Hiron 30 m%a*’r,rd ,oger,:r,gr % S o300 (]
is 5 added. Aft@r- tex ydl'rﬁpy’rar@fetﬁér)l’l’l ng,” 8.3 anhyd ro s er .
added and the 5 mixture.is flltered Evapor tlon of t he. organi ¢ phase
under vacuum gives 62Q: {Bid ¢ | p%im‘gy r dr oxycyc
opentane -1 a s5pr Cd?ﬂ&ﬂlr&éreghyl lﬁfyﬂ yclop ﬁﬁd’naﬁghaleaﬁﬁfc%g T gﬁé’i

Exanple 8 10 - tajing ‘;'}%ret ebutrlmyl Nmedunre%tgbuudf%m to 17 &
and 7, 4 - (2 - % olutign o - jgo - by nmm_y|
ether) and 4 - di r%?)?ueﬁ %{?ﬁ%ﬁm :2,t guzgﬁ }hryﬁimxé‘gﬁf)’B WS are
pr epar ed: [err]6 - di net hoxyrret hyl - [errll5 - hy roxycycl opent ane - la -

et hanal - Xample 7 60

Under a nitrogen atmosphere, a solution of 628 mg of 58 - dlmethoxymethyl -
2a4a - dlhydroxycyclopentane - la - propanoic acid & - lactone 4 - (2 -



| actol, inits dl and optically' active form (or nat-);"' 15 [err] -

di met hoxynet hyl - [err] - dihydroxycyclopentane - [err] - ethanal y - 15
| actol (or_ent- form; [err] - dinethoxynethyl - [err] -
di hydroxycycl opentane - la - propanal 8 - lactol, inits dl and optically

ve form (or nat-); a - dinethoxynethyl - [err] - di hydroxycyclopen_ﬁt ane
-propanal [err]- . lactol (or ent- form. ,

Fxanple 9 0.29 m of absol ute ethanol in 3.5 mM of toluene is added
R -QW se to a soI ut ion of [err]imhseof sodium (2 - met hoxyet hoyy) al um ni um

g;eﬂ orut1 on. @ "ol uene).
%F%i’ » - butyl

cool ed t _ (}E ; .d’°ng.ar ed is a'dded at
- 30C, Hifuids. 9e1hr fa-2M&6Iﬁ easiti@i 61yi
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evapgr at ed tl?sxrllg;y E5tSthE r&!eﬂﬁes&ogﬁn& af E)gﬁ'n les [Se‘%rt]nd 7, 4 - ?20 ‘bengyl oxynet hyl

- 2a - hygdt: SPeBinede 4 -1 a4 - paﬁmna 28 31 | @hdrpl'andUst ng t he procedure
reported din :dbutmlsﬂybﬂbemf théfpllowing com epreparedy 7 e following . -

conpound Bty o o o;’ fhydrg Fr'd’f“h lg/o| °§E’f‘gﬁ’es [err] -
WS R

benz ony 1 diine xym ma{uer:rl]; -euamanal wsl actol 35
[err] - bleaaly(bﬂ&y-rm - [err] - ox%gyclopentane --l[err] - propanal
: [err] - a] dxmg.lt iy tlcaﬂ 26:, tee; ‘%983’ Sntane’ - ke ypropanglAyr oy ycycl opent ane
[err] a%?ﬂ%g e ethl ,3 dxh ﬂyctopmtm%t-hQKYﬁlgﬁﬂ){l'a ferr] -
hydrﬂ)}(yCy@J:tGRBflEmrm) err - ‘propanal’ Terr} - lactol. Exanpl €010 Wth
-stirring and external coollng to rr‘al ntaln a reactlon t enperature of 20- 40

[err], a sol ?ﬂ‘f‘ % B 8idd gygaastoﬁltbﬁl 10 nl of DMBO
" i s added. °f5,%"a,€f&somte% ﬁgoﬁlirg?a male xm%ngil id mlofsab",poxybutyl -
trlphenylsﬂm@pb@nﬂmrmbreowndemn ﬂer&@c?ﬂeﬁfto ‘ESElS mIOﬂthFrela «ymet hyl - [err]-
© di hy2k oxy Jm e edlsaldéﬁdo a‘eﬂ‘?a‘ﬁéngdsﬁg ﬂﬁl' %0 loxgmethy 2t r ey dr opys anyI
et her). gf‘tmge‘,'ﬂ% REAG 4 0 MtolueRENSIUtiBATDET at ur e T or,
hour and & tm: mbitiird isWaridd to °@,Emlof30&(aﬁabai’@nsadahdaaad1ueous phase |s
_ extr?aé:t edgwreshltlgg m%é 'g?f‘?"mrgfammﬂg;e ;rﬁggncﬁ(ﬁ}rﬁé Qe (70:30,, . 5x6
 nml): 3@ he MoH (% 10 1),

are di scar 0gsin & ’kb;v%ﬂﬁ HOLET BN ﬁiple§4ﬁdltﬂtfled to pH 4.8
with 30% [oﬁb\m]lg amnbmxhﬁme«preamé&owthhrmr oném ane (1: 1,5x 15 nl);

e
fromthe co & yo ‘@fa% r"°"éi \QP .and ;ol vént 50
rem) : e% ycyclo nE] la - Xé(ol S50 50
di met hoxyrret -ldix)riet Q@ﬁ:ﬁﬁlyl- aerhry roxycyél pentahepua pmpamals Glactolenoi ¢ acid 4' -

(2 tetrahydropyranyl ether). T in.durn-.is converted to the correspondi ng

met hyl ester o YR b RA0Gon tEmplirlifd)k 2eLher . "An anal ytic
sanphe 'Szﬁt%vi{%ﬂhh% Oﬁﬁ&f %ﬁgﬁlu %J@tﬁ!ftetnhegﬂlbﬂ%lb{ml@dddeﬂ on4d g of
“silica gebiropwide e lats 065)f 18 widfht bewbemréutwr etrgyF"Yth@ho‘g% 15). NNMR:
55 C=C.H bromide angd,0c3 q)f afp met ympet a, @ - dg"‘g’ OXVCYC lopentane
. la ethanal - lactol (2 - tetrahydrc yl ether), (ég '
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ni tragen aemacpl 'ﬂieeaql&omuﬁmmts extrapfed Owiflo een{5x& ﬁiB%!drdlethbrlspe#Sr on of NaH
“in DVBO (ithel‘ébem 7§3ﬂe%nﬁ )iithe o1ga l%lab' fs,faBF' lgfgr" cﬁf;;!gtgfsfg%%&éﬂt er cooling to
room terrp El % c@ t%lglth bt P‘{ng at 20- 5
[err], theaneb phdsék ‘@netairying ot NS0, 4 -solaednoxypropyl ) -
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di met hoxy yme % "%@x‘? rL F % panal [err] -
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with 0.5 N[err] (2x 15 ml), is discarded. The conbi ned al kal i ne aqueous
extract is acidified to pH 4.3 with 30% aqueous NaH2PO4 and extracted
with ethyl ether-pentane (1:1) to give, after washing until neutral, drying
over [err], and 15 renoval of the solvent, 0.71 gof 7 - ([err]-

di hydroxy - [err] - : 15 di nmet hoxynet hyl - cyclopent - la - yl) -

hept - cis - 4 - enoic acid. 4' *- (2' - tetrahydropyranyl ether). Treatnep
wi th di azorret hane affords the corresponding nethyl ester. Exanple 12 20
The net hyl estars of the foI | ow ng ‘aci ds 1\/\§=9 darepared from lactol s rrade

20 accordi.ng =¥east AL 4 - =
Wttig rea@gnt (prepar ed fr lﬁtl mrl phen (%thonl um

brom de or (3- car &@ﬁ%iﬂm‘ %}'%P o/ ol

successi ve esteri ficootingan rdﬂni emalnﬂmh E r&@t‘idnc'«ﬂa uYe ﬁ@gle—
dl fornms: 25 3 22°C;  the[ ollov mg m oedqr] 265eg129fl 03( p}%d operﬂ

1) et ““’*t‘fﬁ’é“"” penuy i‘ﬁ’#’( NS )

di met hoxymethyl - ox%zopyrafa%gl r)l Ir.nlz; EY xture s Ehﬁmt urs, ([er r]
- hydroxy - [err] -andiltmsa timymﬁ 13y Iml -of Gytet. opent -

cis - 5 - enoi 8 The aqueous phase is extracted with diethyl ether (5x|2 ml) and dlethyl ' 0
30 7 - ([err] hycﬁ'@ﬁ%?é"““’fé&“é" ¥ ‘E ?’a%?iﬁﬁ‘b&ﬁﬂ” '%@fé‘“%‘i’f’“}?

- hept -«CiS - 5 - aciified to /pH 43 Wit 130% ®4M,PO, ﬁfd xtractds

- cycl opent - %er r Jether:pdnjane (hb)po give,cafter waﬁmg ueulmeotraindi'yi sw# Na—zs J.anﬂ -

; _ _ mov. f 2 - B 5 _
di oxan 2 7 d2 ethagi cy%en?ﬂﬂj ggydhépt(- ‘:1.3;54 - en 1c a yﬂ‘ terk :
b!Jt ylsilyl) - et hQét?ahydropyranyl ether). Treatment with dlazomethane fords tl1 es ondlr(gI ERR] T
di hydroxy- [ERR] - mbthybessaxynet hyl - cycl open - a]f

4 - enoic and its 4' - (1,4 - di oxan -. 2 - 4 - (2- tetrahydro-

pyranyl) and 4o - i 1 AL Wbyt el b the RASESTEN heie LIRS

0yt oxy [ 0] - adionig i s g e Em”z,%;ﬁe%f SRR e
cis - 4 - enoic. an(ﬁPrFm%CM‘from 4)- carbexybethlydfmplyﬂnalp dspigdniudr Jromide or (3 - 0
8 - ([err]- dihydr GHRoRP P E‘*‘ffess“"[ eftrificatiop] )

rgm
t p
oct - cis - 5325 enorcsa Z‘meh rﬂxy béﬂ'l;gi‘ c‘%% A

thyI

2% anyl % hg . Ex_arrpl S5
13 A sol ution of 1406 |ch t he et hyI ester o err'T = ydroxy
[err] - 45 di rret hoi‘yrf%i' \i dm&ycﬁ'épeimethoxy{nahﬂ] Gyclybf)nt - lheml) hépts - 5
enoic acid 4' - I r of _ t
added to0,0. 84 3 of cB‘-BJ’S:l-JE-Jl(ﬁc acg%ﬁgt g%ynaﬁghﬂ’g"’kﬁm ?P@Ol 'i’.@ roo
tenperature, a sol utidmr @k -ZB@rqxg (ﬁﬁ sbﬁtzﬂwmguhldh-y@nlomtl a2- m méptmter S
added with stlrrlngf'szg(gﬂ &k ft rpnutes of stlrr|ng, t-he.
mxture is acidifi @ebtt s psl 5&%’{ gg 1@%‘7@% ‘@Y ‘:f;;,a ate, the
met hanol is re&sovedinettdr- taraehujylmlyancbtttehe resi due 1S ta en up’ |n 0 wat £
diethyl ether. The or 'Qarﬁ? 6»4'|§h'aélb)’df hﬁw ﬁldnmhoxnﬁethﬂe tsclbmnt- Vaaf Wprds 1 02

gof 5- (6 - ﬁﬂl mdm ﬂ butylsl;'i;omn?lr oYL - 4hy DW& ydrop' -
oxobi cycl o[ 3. 3. 0}oct - 5 [(g&ma dlhy(yb,ay‘-s-p pm@myﬁethﬁal ‘g,c]opa,t bk Ezgter (7
- tetrahydr opy4|0anyhexe ma - eﬁﬁc and its 4’ - (2 - tgtrahydropyranyl ether); - anpl e 4’b4
55 A solution of 1.5 g‘ Zn 1 gmé‘t"a el tﬁyg{ja thyll[ cyelppent - Ta-y)-

di met hoxymet hyl - cycl opent 9 )2 ropygangetheg). - onoic  net hyl
ester 4" - (2 - tetrahydr opyr an et her)Sxadipleﬁl:m of THF ‘i's added-to a..

solution of 1.26 g ﬂieﬂlmes 06? \K/Z{tté’ta ddlhy.dr@d Vi h 4

of THF. The mét Ul’%ﬁ"ﬁ%%x Sflra §l§ y 'SZ bqﬁ' of ec fi Q ??tl on 453,

conpl ete, 180 ny ofn neddin luu ofrj hen _
added and the. r esbﬂf?h}’ﬁﬁdmitmlr@ wmr z;taddqd smrmgﬁndnmha&moh mf&alzmt ionis

decant ed fromsbhe ihléﬁ%thm :oledun er vacu apepspmonphrdium .26
1, 599, 280 . water dlethyl ether. The ofgani¢ phase, upon re a§ﬁ gn§ r{:a%f#ofbcantsgd
solution is concemfraied(ﬁjndeqxor-e medfo pmesBii-e 72nd ehdbe- ' REdrotie- €% Tacted

with ethyl acetat el %ﬁ% I fte 6§garﬂl)C' eRentangic,  aeid emethalshestng vt hwat er
until neutral, affor oh yermval of the solvent 0.98 g of 4 - (7' exo. -
di met hoxynet hyss - 8 - endo - hydroxy -Edmpte @xabicycl o[ 3. 4. OI non -[err]ss-

5 yl) - butanoj e ‘hé‘?'@i‘%;e‘!fhlyﬂ !Esf ér (B, it }dim'dm)tt}'eti'lahﬁﬂﬂeﬂw}"ﬁlwl
et her) ent - -"yl) - hept - cis - - enoic methyl™ ester 4’ - Q@ -
) tetr ydropyranyl ether) in 6 ml of THF is added to a solution of 1.26 g of mercuric
acetate in 4 ml of water diluted with 4 ml of THF. The mixture is stirred for 13
60  hours until precipitation is complete. 180 mg of sodium borohydride (in 2.5 ml of 60
water) is then added and the resulting mixture is stirred for 30 minutes. The '
solution is decanted from the precipitate, which is then washed with THF. The




Exanple 15 Starting fromthe esters prepared as described in Exanples 9 to
| I, by reaction with a nercuric salt and subsequent reductive
denercuration as described in the procedures in Exanples 13 and 14, the
followi ng bicyclic derivatives are: obtained: 10 - 5- (6" - exo -
benzyl oxynet hyl --2'- oxobicyclo[3.3.0loct [err] -yl) 10 pent anoic
ci.--nmethyl ester; '5 - (6' - exo - dinethoxynethyl, -: 2' -
bi cyclo[ 3:3.01]oct - [err]- yl) - pentanoic acid ma,thylfester 4- (7' -
26 benzyl oxymethyl - 2" - oxa,lgégg,zgclo[B 4.0l non - [err] - yI 26 15
- _butarrot b7ao(ll(ﬁleu g&t Tyt eﬁte ncer ate g{zgﬁgs'ﬁ: the
15 4 - ( ftd [err] yl)
but anoi ¢ :%sé?u a:x“ﬁn {%ﬁﬁ% fon I?C?HOV &f the sgmram;odrgawwamy ether),” ( 4
di oxan - éko~ djthetBdxigmethyl -a81d eiiao —h)(ddoxu'etZ‘t onablqyelpB 4-01Ib’0t yﬂ’KST |yl et her) - of

- (6'5 - exlo- butenoiferdbagthyl efier: ny1 L2 ?etfah!@epyfany BREY - hydr: OXy -
oxabr cyclo[3. 3. 0] oct- [err] - ent anok c aci d: met hyl~"" 20 ester; the
s

'8 - (2 -t n ther) and 8"
d X 9th.r1, By r Miof
( di mat hyl w1the%aéﬁg unc a)ﬁtjerxlry ueftlr bﬁ: %ﬁlet’cu lOl’l as @X@%eg indhéret hoxy et hyl -
8' " endOoprocedyids vBkamples. 13—ancbxald1ecfylldvm[gauo4rcla deuvatweS[aeerqb}amedyl ) -but anoi-c

aci dloret hyl: Ses(@r- ews })zrslgrloxymeﬁi'yl - @' oxobic 30lpstrrethoxhet yi IQ 7 -
endo- hygﬁn@?ylc “,"‘.‘lﬂf o -ydnmethoxymethyl 25 O&%Dikfd’&i 96]3‘“3' 9k Qcimn_ [err]- W)
but anoi c e%?a!néic abi@ j;m[y] esére ~-= (2 tetrahydr. opyrany et her) 5 - (7 -
exo - di matlho)( -] benzyl@Xymcthybn@b _oxalsngydl,o Oluon- 23;

oxabitycl bftapoi pe io Ednd th estesr g - _.(2 ]
J? M&ﬁﬁ eﬁhth' 9)"{’1 Aﬁ t“'ﬁm B4 L M]

30 te{,Jt ese conmpounds are: obt ained in'the
dl -, nat- angle en{ ef -OetrEhydinppapl ethis, (,MoldtnxamﬁZnylethqa and -bromine in 5 n

" of t hy| @lieethsh|- dgrp o dutylsil X0 t f
8 2r7n3 gyOIt yr Yﬁ‘ioma ndoq)zcygoggégtpw % 'g*fl&ﬂeg'ghy roiys?bl[Je:— ?i‘] ?

di met hoxyrre t’ﬂylgr = 20;/&{;@@6 yran;[leﬂfe}) (lw )dlexaherzt yl eches) andEB’ < enoic 35 acid
met hyl . es(démethyl:: 4er( Qbutylsﬂgtqthm ]4 gffy dimethoxym rrten “methyl ene
chl o%de bydegmy ek, - b2 1Q!_Ef°53ﬁlt% ]mﬁ " _H‘f?ﬁj&é f“@f'y 0 miout egsf ol | owi ng
the &tdi t j,0BiyddiS:3BlotaR)-C ENATH -| SuidiadedtidNinidihy merof' a(pH, 7 buffer -
sol ution ﬂe&%ydfbp@adyltema)hl os;thlofag;ghﬁnd g t heﬂr&évm t%’ %iejr |;1t3| | neutral After
dry| ng over e “"G R %/a S 8 g of 5'- bromo
- E&éloéé §rretyp1 Ipemai“ow a%EO droxy -2 P
oxabr Cyc 0 pounds[aﬁ’6ﬂtamedyih)thedlp$wt-ambe"t-f(umsd ‘nmet hyl - ester 70 (2
- tetrahydropyranyl et her) .. Exarrpte 17-1.24 g of N - |odosu00| ni.m de IS
added to a solution of 2 g of Exam‘ﬁ[%r] - 45 d|h dr ox [err]

di met. hoxyrrethyslolunonﬁyst:bﬂ;)egndrf brofnie ri 5 Ghl S‘s-a ed engic” 45 acid.
et hyI edtopwise} with sii ng,t?eﬁqlﬁb GFQ) ﬁl, Eg f O,Qf cagbon

t et r achl oF] e v ne eﬂm&hﬁ cBIBndd of “di et hyl
ether is %%hi&&ym%%sm@m%?t aglqur‘ltat mmffe following the)gdf @Pft Thand then with
" wat er  unt iotganie phasa| is. wmnd)mﬂh d 0"3‘%‘%@ ]Bmfg of 5" - |odo 5-
(6" exo 5@htosulf@ﬂ: w‘% ung: n?(l)mg 3 r iR &Hoxygethyl =7 - .
oxabi yclg&ﬁ ‘!:-2' %)fiy):lot330]oct- ‘-antpammm‘:cmdrmiéthm«yl ester 7 - (2
- tetrahygrogy ﬁﬁyﬂydﬁipmm)l ethewanpl.e-18. 422 ng of N - bronosuccininide is
added with.stirring to - sol utlﬁqg]nﬂg 19.7787g- of T ([err]e - di hydroxy -
[ ERR] " di net hwyﬂmhxtbdosu&mmwmaded th EREI]mon g of BE@ad'Rept, - cis - 4 -
‘enoi c4saci dthyﬁ?b___-lsqestlmetmxym Iyl - exclopeimidy o rh‘?fgrl‘c’]étﬁ oF fn 15m of &
[ ERR] . Af peid . mel 1 rels vk{'{ 4: gﬁfm t§5 J@ﬁ'yqetlh&, el the solution
i's then weRItEd: y%”t‘ hed NAILS, 00864 matterth watet- hntmeuttlalal Evaporatlon
to drynesgeﬂb So t1&8 sgvait arfordsbﬂdm)g 0f45 %g%if&oc(ﬁd hoxyrgBt hyl -5 8" -

endo 50 hydmzshoxymehyl - Bx-apnd AY® [03‘3’ but anoi ¢ aC| d
met hyl esP%‘Fa‘B”C act me‘B ester ' any téar any er) '
60 27 Examplc 18 . 1,599,280

27 Exarrpl € 11912 mg of N - bromosuccmlmlde is added with stirring to a solutxon, of 0.78' g i
of 7= (2'a,4’a dihydroxy -5 {5 dimethoxy methyl-- cyclopent - V'a - yl) S
55 hept - cis ~4 -enoic-acid methy ester4 -(2 - tetrahydropyranyl ether)in 11 ‘ml of__-:-_ 55
CCl;. After four hours: of stirring, diethyl etheris added; the solution isthen washed._=: e
w1th water, IN'Na,S;0,, and water until neutral. Evaporatton to dryness gives 0. 98 .
g of 4 - bromo. - 4.- (7' - exo - dimethoxymethyl. - 8' - endo - hydrm'ty 284
- oxabicyclo{3.4.0lnon - 3'{ - yl) - butano:c acrd methyl ester 8 - (2 S
60 tetrahydropyranyl ether). - o P 60



To a suspension of 0.25 g of dry [ERR] in a solution of 346 ng of 7 -
([ERR] - hydroxy - [ERR] - benzyl oxymet hyl cvclopent - [ERR] - yl) - hept -
cis - 5 - enoic acid nethyl ester in 10 m' of [FRR] cooled to [ERR] is

added 5 with stirring a sol ution:of:75:my of chlorine in 3 m of CO4.
After stirring for 2 5 hours, the inorganic salts are renoved by
filtration. The solution is. Washed with a 7% aqueous solution of Kl and
[ERR] and then with water until neutral. -The residue upon evaporation to \(*
dryness is‘adscmbed on silica gel and el utlesgbgmdh cycl.ohexane: d| et hyI et har

(80: 20) tg%glveUZ/ g ol b--cnloro- p?e = exu- o
benzyl oxy hyl - 2' - 0, a c aC|d
met hyl 10 ester. (ﬁgﬁﬁ%ﬁéﬁ%ﬂn J; h@lbx%hetﬁ«l%ﬁ : S?hytlﬂ% %E&E% %;:’ -

di hydroxy - [ERR] - Cletih- Eliaﬂ?' 4 | m} Im) @mil of T 3 f(,!%gt 0y—5°CHigpdded Cis -

5 - enoic acid heth utio { ‘C}'Pf in ° s ;g t\gﬂf and 98
alts ar tio %,

mg of pyridine inn 1 /., d§ s bhs@rsﬁlrreﬁffﬁa% oysanéaql ne‘d't sﬁati' neut g't

sol ution of 81 ng ofesidid- qumapmatﬁmrtb doyne: sﬁﬁ Isoibed toh allicadelemdahaéd aitwer i od

of 30 ni reut es fte Yc?qe’ﬁ?%g?}!?&l egfter 4§0:20 F‘?\? A g Al -uﬂeorps Shefff edxd 0 room
t enper at ur e. g{ﬂ%"yﬁ‘ﬁ Yo ¥'s Rl ?]ﬂ“ Y56 8- erapeip poikmetyl [ EHR)
and then with vvater until neutral. Renov e sol vent affords 0.39 g of
5 - chloro - 5 -. (6 A%Qluuon &7 Q39 %kﬁEt% I;'ﬁglr OXy -

2' - oxabicycl o[ 3. Bcﬂ] &t --1'a | ]-hgt -cis2 1cacx éﬁ’fﬁmﬁuggﬁ{&x ester
4" - (1,4 - di os(an lefhey)lané?&m @mJZQf dkBprometiie :sodolccBOi—AO°§ERR] 15s
acd 16'a sl ut | orARPE Ep % o 0

. g, ixture is ated 1'00 temper

di met hoxynet hyl - cy &E@Ethase is ﬁashed’ h a 7% Sdltion of K¥ aid Na,S,05 gx l?slth acid
nmet hyl ester 4' - Qaterttnertn R hesblvhetr affosn d.38 2 ong erﬁoqay-rs dene in 10
i 25 of [ERK . g}ﬂﬂ;ﬁl d%@y gyrxsthé' bneyc WWpdtar ¥ - 30 A0

of diethyl ether is’th&f a §est 8a11 B 4iexan 5 AE8)wW t h wat er,

then a solution.7%in Kl and [ERR], and Ekaiplerat er unti I ‘neutral. Renoval
of the solvent aff. orﬁldeQ» mgepfgodife i CCla Bcagded a-sol tmnof 04%g@ of 7 - Q'ad'a -

di ethyl > ¢ clo 4
di met hoxymet hybs 835 gi SR BXFcL g oye opept [gﬁb‘ltl? 34.4.001¢ non, ¢
[ERR] - yl) - but an@j(t:t:l iSﬁi Zrlsru% Miled Qat1Ghe yr n%recthsig;fe 30 ml ydrlleu?ell:tﬁggg
t et rahydr opyr anyl ethee Eﬁﬁammamcﬁ&se'l“mmshsd)wwwa& Ki-and{ RR]
- hydroxy [ERR - %? ’Iaﬂﬁ 43 F““t& ?ﬂt gm?f‘tb“(ﬂ t)afforch Sgof‘bts -5
- enoic acid nap hyloxgglg}ec[olg ,ﬁo]ﬁo } éﬁﬁt 3%5 acid | | éger | rri
a solution of O. 325tega1(yﬂropﬁ‘§.m&ﬂh€r)acet e in-water: 35 1 9,

m). The mixture is stirred for 15 mnutes reduced to 3 m under vacuum

and then added to 5 ni+..0 f NaC1 nwat
precipitate is ther\cyellgﬁ:ernilialCI?lﬁg-&}1t il ﬂ%ﬁ ngﬁ‘o mx est h@aﬁﬁ"g'%é‘.ﬁi‘ p‘ahase s

washed with waB®r asnad tmlpblstatlexiamlutubn e.w gnif rM&nc cé Witerhddhtiob - 35
chl oronmercurio -.5 (l qug&tureeltkglrt to 3 under vacuum

oxabi cycl of 3. 3. 0] 0 aheﬂ'e with ¥k ﬁmylén ﬁ@ &n ﬁph gﬁ@gﬁr
solution of this i ran&&bd‘ppfaeadetotd nesrslt gv f) crude § L Cllb x@ en%

pyridine in 2 A9 ofe WE@[m th:tst 3§ I‘I)’ﬂ?’ mntalnom zmll ut i 4
of 150 ny of [ERR] 3}% ?ﬁ‘g‘&" ﬁﬁm E‘ }frm')d aﬁt“-‘l’r‘ﬂo%‘f’m
tenperature, the OrfgénBe, inlTAGEL | AteAEBRRGteVbil rau{(e"gf &gﬁg[ ERR] ,
and wat er. unti I45 ne%gmolrl;tmﬁid WétEg%z rltaen [072] KItatm}P Nghu t?)f:asd g'ggeearét? .nddtray of 5 -
bromo - 5 - (6 ?:5%*0 2" brompy acy0030]045t
- [ERR ¢ yl) - per&@ﬁgf‘ymeu(‘,yd et RYE ﬁ/ gé st PFUHR J" DY 426
Me M-HBr 344 m e Mdss Gd n.{ RR]* 3241, Hi6e m/BOM“—HBr 344 m/e M*—CHBr
Exanpl e 23 (CHz)sCOzCHa—Z - 50 10.5.my of p -
t ol uenesul foni sp aci d- I\/bnohydrate is addEBiamﬂeassol utlon of '0.26 g of 5 -5
iodo - 5 - (6' - exo 10.y m mc.aciyl monohag?q lutnorQbf 0.26
c1d&§£

oxabi cycl ol 3. 3. 0] oﬁ;ff 550[3 jil@ £ u}l fhoxyiet Yr2oo(2-

t et r ahydropyr anyl ) 408 e & 1efbat pe faflf?é Tor
tenperature fos$s 55 30 mllﬁmesmmmg@ﬁpyridm qdded afidribe Bdutidnen ewgidrettdand t hss
sol ution is evapor §P%&¢ s;t;'if’ ?Q iy é'%lm%l;alé%tﬁﬂ!?% é‘klg?g Q}’ﬁ' #2594 et hyl
ester/water. After (g?r ,gg@g,g(y -fr,b Yy bn ¥ 3 n3 al vent
evaporation 0.23 gybf penunbe: doid-meit éBtef 5 aratf bychnbm@t ra mts oxyareithyl - 7'
- endo - hydr o080y - methylengg ?ﬁl @F‘B ﬂ&" 05(3 aS-eB'eﬂLaf df34 FB pcSaci d 60
methyl ester. Sepafafjfip- egg_ n‘gﬁyf loct -

mer.

met hyl ene chl ori de: d| et hy er (75 25 as e uent a ords 2 ng -of 5 -
lodo - 5 - 60 (6' - exo - d| rret hoxymet hyl - 7' - endo - hydroxy - 2' -
oxabi cycl o[ 3. 3. 0] oct -



3" - endo - yl) - pentanoic acid nmethyl ester and 55 ng of the 3" - exo
i soner . 28 1, 599, 280

i i he prostaglandin nunbering will be
used; thus the above diastereoi somers can be naned as follows: the endo
di astereoi soner: 6[ERR] - 6,9a -epoxy - l1lla - hydroxy - 13,13 - dinethoxy -
16,17, 18, 19,20 - heptanor prostanoic acid net,hyl ester. and the exo 5
: reoi somer 6aH - 6,9a. - epoxy.- |la - hydroxy - 13,13 - dinmethoxy-
14 15 16, 17 18, 19, 20 - heptanq= e,&stan0|c acid nmethyl ester :Analytical

" a¥a aVa¥a a¥a kl- S-D.S-C (me%
i nt ensi tg}g thg gngr",fthe mctrometg:rgmbéglegr@@ﬁamm HMEHHEWWPEE% 315/ 31
Mkt-1 odi'n 3 L N. MR (solvent
e oxy - lla
[ERR] 1918101 B, 2 ¥ gfbsﬂandfé ‘ac u@n 3H, [ERR 15 _
dlasteremsomer 6aH - 69a - epoxy - lla - hydroxy - 13,15- [dafithox8.-64 s5 3H, [ERR]

4 oo m 343 lgslaﬂ& 20dth1pmm prostanojaci methyl SERR] 4 60 m 1H 6 H 20
[ ERR] - MR (a tt&&E—ﬁf@}ﬂﬁp‘J bR SMS int. standard) p.p.m 172.9,"

36.5, ect ens&itfrﬁgm T, 55.5, 83.1, 41.5, 74. 2, 445
108. lO 54 2442 M*54123, &-é@ﬁ@rﬂﬁéﬂmﬂﬂlmﬂﬂ ft‘&sC]:ld)l-ar oré’ spot Iv_ass
spect rum™ 4% 0. 01 Mr, 366 3 Mr CH2CH(OCH3) 2, 315 4 M+-| ; 283 10 |
M1 -[ERR]; 75 100[ERR] 25, " OCHY.MR: p.p.m 3.34 and 3.37 3H/3I-Ls
25 [ ERR] [ERR] 3.5 and 4.1 m I /and 2H protons at .[ ERR] ~uncertain

assi gnment, 3.65, s- 3H [ERR] \4 21, dlH, [ERR] [ERR] [ERR] 30 '4 35
m M [ERR] - o OCH, 30 ' 3CWVR,
p.p.m 173.0 370 84,397 - 57. 2, 837 40.5, 75.9,
44 0, 107. 37‘“;4:; %%1“15 “’B{a‘ﬂﬁ agdasd) pP-WG| Ut i on of 980 ny of 4 brono
- (7" -éx d| me hox rethyl -~ 8" 35 endo - hydroxy - 2' - oxa -’

bi cycl o[ 3. 4. O] non- [ERR] - yl) -OOH}anoic acid nethyl 35 29 '
1,599,280 / - 29 ester 8 - (2 :

t et rat hydropyranyl ether) in 6 rﬁ%f arthydrous net hanol 'is trea{sed at room

teirperature for 30 minutes with 38cHp of p - .toluenesulfonic acid. 2%
aqueous [ ERR] i's:added and- the m xture.is extracted with diethyl etheg.

From t he or %QISCW 359 upti | neutral and evaporation of the
sol.vent, one ‘{on” 38?4?9g g?ude product which after -

' 'purlflcatlon on silica gel W|th 3)<m=,thyl ene chl oride: ethyl ether (80:20)

as eluent affords 0.30 g of 4 - ono (7" .exo -.dimet hoxyn’et hyl- - &
- ‘endo - hydroxy - 2' - oxabicy€ [ 3. 4. G)] non - 3' - exo - “yl). - but anoic
acid rret hyI ester and 0.29 g of th OCH, - endo i'somer . Exarrpl e 25

_ ' _460m,lH6H. L
20 BC—MR (at 20 MHz in C aDe solutlon, TMS int. standard) m. 172.9; 36 5 20
33.1, 25.6, 41.8, 81.0, 381555 83.1, 41.5, 742, 44.6, 10805 2, 41,5 _
exo dlasteroxsomer TLC less polar-one spot- p . . s
Mass spectrum: 442 0.01' M*, 366 3 M* ( H,CH(OCH:,)Z,
' 315 4 M*—1;283 10 M*—l-CH,OH 75 100 CH(OCH:,), . e
25 . N.M.R: ppm 334and3373H/3Hs . R o 25 ¢

| OCH:, .
CH ’ ;.'
OCH,

@

3 5 and 4. l m 1H and 2H protons at C_.,, C,, C11 uncertain ass1gnment 365 8-
3H, CO,CH,, 4, 21 dIH, o

OCH, . .-
H
B T QCHQEAJ . .. e
30 435m, 1H, 6aH o ' : ' 30

- BCMR; p.p.m. 173.0, 37.0, 33.1, 255 401 84.4, 39.7, 57.2, 837, 405 759,
440 107.3, 540 538 51.1. : o

3 Example 24 - '
“A solution of 980 mg of 4 - bromo - 4 - (7" - exo - dnmethoxymeth 1-8 - 35

35 endo - hydroxy - 2’ - oxa - blcyclo[3 40]non 2’3 - yl) - butanoic acid methyl



10 Starting fromacids prepared according to the procedure of
Exanple 11 and 10 perform ng their hal ocyclization as described in one of
the Exanples 16 to 22, the follow ng halobicyclic conpounds are prepared: 5

- chloro - 5 - (6 - exo - dinethoxymethyt - 7' - endo - hydroxy - 2' -
oxabi cycl ol 3. 3. 0loct- [ERR] - yl) - pentanoic acid nethyl ester 7' - (2
15 t etrahydropyranyl ether) (and 7' - (1,4 - dioxan - 2 - yl ether) any:

7' - dinmethyl - 15:tert. - butylsilyl ether); 4 - chloro - 4 - (7" - exo -: —

di met hoxynethyd9 - 8' -.endo - hydroxy - 21,599,280 abi cycl o[.3.4. 0l non - [FREY -

yl) - butandic aci egter gmt(f'Yketﬁﬁ}d%py&nyl ett{eﬁ in 6 inEbiTadhdicue Mstnandyl ks tRhdee sy (and
8 - (1, 4*=*di oxan reo- temperatere [for JO aihte8' with 481 mptofiy| - toluflesulfoniceacid. 27,
butyl silyl ether ) aqueous NaHCO, is added and the mixture is extracted with diethyl ether. From

h 1 apd
5 - chioro - 5, (i SEeipPhetl ‘4‘25% R soeaan By Ehal gt oct 5
[ERR] - yl) - pent aféthylordGhirigesthyl othes(6:00) a5el-ue:ﬁh\°f6fd@0-30§of4(6romo KO -

benzyl oxynmet hyl - A7 = exoxadinetholysk®y3- §)-omdo - hydemg] - 2 X?blcyc Arawi ¢ aci d
nmethyl ester; 25. 3 -exo -yl - buggneig 6°‘d“5$hyl ?s'f" afd 3& gof eref ??E‘ceﬁyl .2'

- oxabi.cxcl 0[3 4 0] nont-m&%S [ ERR] I);:Zwor gto |c ac l@ Qﬁé 10
chloro - 4 - artl %«thg
[ERR] - yl) - but anoF: rmmijalelr ﬁ?);glz dss:xi cft dm age%
di met hoxwnet hyl - 7' -5 eeldoro- ) dﬁ'ox 0~ @hetho;@methyl o7<a-bmd € lhopd I@X)B @z’l oct -

[ ERR] - yl ) - ent a(pmbleych)@ %ﬁ‘er?}‘am?&ﬁ f;ﬁg;‘,%ﬁ (?l érl g':ﬁg:‘ ame’ster dlmet &l 15
h [1) )

tetrahydropyrahyl efBER{" E?}E‘Q’t
dimethyl - tert - butwy ]Y')-; exé --diféthoRymethdl - 8’ -7endo Gh)jdroxy 2 -

di met h t hyl - 86xab1c3s:lqﬂb4 Olndnyelr Bky yh 2’ butanpicy $n Q{ERR] -
y: ;TE gﬁ{gﬁmg amg}{a"r{é@"ﬁ ny m%"eﬁg(% 8" (4.~ diggan bi%%f?‘%%{f’d‘ﬁé?y?&%%‘ tet he]53

(and 8 - (1, 4% "di 8 em ©thek)- &ﬂah&ymthwl wei bﬁéblcyclo[35 oIoeft -
butyl silyl ether); 335 yl)l’- mamld:_)a(!id fn€thyl-esexo - di net é -
oxabi cycl o 3. 3. 0] oct -5 {8 mgt exo B@%Wﬁhﬂmzd ﬂ’@f’ﬁljﬂblé P’@F" ¥ : brono

-5 - (6" - exoy be)H&y %%ﬁ taﬁy l (7']?de;o r@ﬁﬁgh&aﬁﬁlﬂtﬂ{'l?’ 3. Odx@bityctol F6iidn - 405
yl) - pentanoiC acislg ogh N butafsit @eid methyl ester;
40 4 - brono - 4 - 7 4 - c@mo 4 di(Ffet éxo)ybrarfigxymethgl: - 2/ o@!‘&beﬂpé??b?lBOM 0] non

- [ERR], - yl) - but ‘%%jaﬂmgré‘fg;ﬁeﬂgkfﬁethgx s m, - droxy - 8X0 -

benzyl oxymet hyl?,o 20xablc 3,016/ ntan id - m¥t -est t'ﬂDO(ZB aci gp -
net hyl egter; _ tetrahydrnﬁ;yranyjckdre and ‘( 6(1 4 - diogan-- i yhetliv oxMt— [dymhethyl 7' -

endo - hydroxy - 2 tett g 0fo E{iﬁ] ) agpi c..acid
rethyl ester 1 <gm‘:f*' c%”'f%?‘“ b dhyr sty gl éw*,za{"dzwﬁf%d?pxan- 2
- yl ether) am357 tetr letheﬂ)@ﬂhﬂS' (lDUt-)didiad yt - ﬂtehﬁf) nd - (diedthyt - 4 - 35

(7" - exo - dinet hoklgtmé)@l Ilyl-etIGr).- endo -

oxabi cycl o[ 3. 4. 0] no? § EN (fyll 3 & ex)’“}iﬁﬁyh 2" PW}CYQ%[PQPI%t Io(2-
t et rahydr opyr anyl SF165’ b aaa é(s'-- fﬁ nzyl&iw&aﬂ -z' 20xabiy5&c|a3 Beoopt aang- 8 -
di nrethyl tert mbuty)spé dnostdmar thﬂesten,odo - 5 -

40
di met hoxymet hyl - 2;, - BW %1 g fth°XY{ﬂER¥i] 2' *fbwyct?é%'i%m‘mc aci d
net hyl ‘ester; 55 d romd ¢ &8 7 m-vff'ex nzy1ox§?ﬁ&hyl -b? nzc\k'aﬂ&%m Wthorr - 2" -
oxabi cycl o[ 3. 3. 0] oc¥¢ - y[)EI%Elanom ayih)meth_ &tﬁranm c aC| ester; 4 - iodo
- 4 - (7' - exd5- behz¥y |- h;y '-4111 met edf°"![E T - wb)
- butanoi ¢ acid rret[i b'c oty A4 gt °'° % gm) tr(t}l thyl " -
2' - oxabicycl ol 3. 4,e ]sﬂyl - ut anol ¢ aC| d nmet hyl ester.

60 Exanpl.e 26 Sel ecti V- d t-her-l(ﬂl ca:tal odlmthmmzetbtl he¥ s é@crhly#re&’ i & Exanpl e

25, according t$9 t hgk %gé‘&ig?@m{he w%%@‘l) %ﬁ“ﬁﬁda@% it grﬁgse"t ngn;l;&ﬁjr oxy 50

derivatives, which g;,v n separ at 1'soners

1, 599, 28Q : - iodo - (6’ -exo dlmethoxf&ﬁbth'yl 2thb:cabloycl0[53 0]0(t6- 3¢ -exo -
- gﬁ%@lc_ac pster;

di et hoxyrmt hyl 7Y) p exo benz%loxymethyl 2 - oxab1cyc10[3 3.0loct - 3¢ - 55

yb) - pentanonc amd methyl ester;
-iodo -4 - (7" - exo - benzyloxymethyl -2’ - oxabicyclo[3.4.0lnon - 3'§ -
yl) - butano;c acid methyl ester;
: 4 -iodo -4 - (7" -exo - dlmethoxymethyl -2 -oxablcyclo[340]non 3¢ -
60 yl) - butanoic acid methyl ester. 60

" Examp le 26
Selectlve deetherification of the ethers described in Example 25, according to
the grocedure in Examples 23 and 24 affords the hydroxy denvatlves, which give
the following upon separatlon of isomers: '



oxabicyclo[3.3.Qoct - [ERR] - yl) - pentanoic acid nethyl
individual 3'- . - exo and 3' - endo isoners; 4 chloro -

dinet hoxynmethyl - 8 - endo - hydroxy . _2' 5

-yl) -' butanoic acid nmethyl ester, and its individual 3' -
endo isoners; 5 - bromo - 5 -_(6' - exo- di net hoxynet hyl
) - 2" - oxabicyclo[3.3.0]oct - [ERR] -*yl) .- pentanoic acid nethyl

ester
_(7

and its
- exo -
ERR]

5 exo'-"and 3

- 7

and its individual 3" - exo and 3' - endo isoners; 10

-endo

180 i somer: TLC on [ERR] nore pﬂﬂ9asoone spot NMR: (CDCI3) mp.-m 3.4 d,

-10‘mﬂ [ERRT. O TERRT %@

, Op 0 g (% T on af _ [tRRJ)r'ﬁ 17 d,
- d .
[ ERR] oxa{n ggoct -3 gniéer: th lestere ':m‘c’i its 1¥1d]|.31,§iua1 3 -
15 [ ERR] : exb 6 0, - #idlo Gotic 80.6, 36.4, 55 6, 83.3, 4176,
74.3, 44.5 H08cHoros44 4 (T'54exp - @methomt EY? end?r- y 1% : @SS 5poI ar -i.somer
% 2“(5"3*‘“86‘5 “’5‘#? [ERR] 4. 00 m 4H,

(Nawf:gfclols" iE y ~hytan i
o v g LA Tl

23. 6, 57. dkabiBybldl3.3.Q8ct2-, 3’;57yl)9- peatamﬁe aowmahyl £@er0gnd48individal 3' - 107. 2, 53. 8,

53.8, 51.¢° and 3' - endo isomers; , 34d25 4 br Om)--: 4 -
(7 19 xogr UG SHENP: "‘°’§'P°‘a' °“°é%°‘“ Mk SR pom. |
oxablcyclo[3 4.0] non - [ERR -but anoi ¢ aC|d nethyl “ester and its

i ndi vi dual isoners, 3 - exo- and H& endo 5 - |odo- 5-- (6" - exo- & -
dlnethoxynethyl A endo'4_ dr-oxy .- 30 - oxablcyclo[3 3. 0] oct .
[ERR] - yl) - pentan0|c aci d menhyl eéter and its. i'ndi vi dual 3' - 30 exo
and 3' - endo isoners; 4 - iodo -O@Hy (7' - exo. - dlnethoxynethyl -. 8 -

[ &RBhoym3thym 71 Hendb EFﬂﬂim&,ERa] 173.0-35. 5, .333,

do - hyd bi -yl b
rergt ﬁyl e>s/t rquxér?dl é?sa’faﬁg’g ] %l;{pr‘ﬁ‘m a %(gga 'd 199[, i gn‘doyl )sorrer gt :

noi ¢- -aci d
35 -

Exanpl e 27 . OCH, . .35 VVth stirring under _
nitrogen, a benzene solutlon (3Q/n1) of 2.8 gof 5- iodo- 5 - '(6 - exo
- dlnethoxynethyl - 7' - endo -G ydroxy --2" - oxa - bicyclo[3.3.0]oct

3'- yl)- " pentanoic :acid nethyl Eer - (2 tetrahydropyranyl ther)
is treated mnth a solutlon of 8 g of trlbutyltln hydride in 8 31

1, 598, 2804.5 m, 1H, 68H. = - 31 nl of: benzene. The m xture

is held at gp&fwg fIZﬁrO 85ﬁo@i3r% 2&ﬁd59t41@h6olﬁds Ab:GHR3.3a 81 6,54 #e&hperature. The

benzenel

“wat er’ unt k7.8

€xo l ome

upon:-so eva or.a

onvglb legwoﬂaglsmner onf:v%é% IL‘Iqr J:Dél% 0;%' an and then with

i’s -adsor bed, -on 10

g of silica gel and eIuted mnth benzene and. benzene: ethyl ether. 5

(85:15) to glve 1.94 g of 5 - (€ Ottty . dlnethoxynethyl - 7' - endo .
-5hygg oxy -~ 2" - oxa - blcyclo[34§;0]oct [err] = yl): - pentanoic acid
net hyl ester 7': (2 - tetrahydropyran et her)-. Exanple 28 60 nmy of p:-
toluenesulfonlc Acidi’s added to a Qsﬁﬁtlon of 1..98 g of 5 - (6' - 10

€xo - n%%ggxﬁg(} H‘l ZO(an[liH ﬁ)?(qgns at @:,%5, éi/ C",% 2d, 1,

oxabi:cycl

7 - (2 - tetrahydropyranyl ether)nOCHﬁ m of

25

(0]

e

\ . .' Che
OCH, -

432m, M, 6aH

~ 13CMR: 1730'355 333 236 577 842 382 579 836 405 760 439'-
_ 1072 53.8, 53:8, 510 o
4 - bromo -4 (7' - exo - dlmethoxymethyl -8 - endo hydroxy 2"

25

~ oxabicyclo[3. 40lnon - 3¢ - yD) - butanolc acid methyl ester and its mdmdual_ o

30

isomers, 3’ - exo and 3’ --endo; - .
5- iodo. - 5 - (6' - exo - dlmethoxymethyl -7 - endo - hydroxy -2
oxabicyclo[3.3.0loct - 3¢ -yl) - pentanoxc acxd methyl ester and its individual 3' .

- exo and 3’ - endo isomers; g
_x 4 - 1odoe- 21 (7 - exo - dlmethoxymethyl - 8 - endo - hydroxy 2'

35

exo and 3’ - endo isomers.

: Example 27
- With stirring under nitrogen, a benzene __SOll.lthl'l (30 ml) of 2. 8 gof 5 - 1odo -
5- (6~ exo - dlmethoxymethyl .17 % Uendo - hydroxy - 2’ ’- ‘oxa -
bicyclo[3.3.0loct - 3’ - yl) - pentanonc acid . methyl ester (2=

'oxablcyclo[3 4.0lnon -3¢ -yl) - butanonc acld methyl ester and its md1v1dual 3 -

pentan0|c aci d nethyl ester -

38 __

: tetrahydropyranyl ether) is treated with a solutlon of 2.8 gof tributyltin hydnde ing.



anhydrous nethanol. After 30 mnutes at roomtenperature, this is added to

20 mM of 20% aqueous [err]. The mxture is extracted with ethyl ether; the
conmbined ether extract. after drying over [err]l  is evaporated to dr\/npcc

The residue is 15 adsor bed on 1007 Xl ~of¥sEl i ca gel and el uted with _
met hyl ene chl ori de: di-et hyl et her 15 (94:6) to give 0.64 g of 5 - (6' - @

exo - di nmethoxynethyl - 7' + endo - hydroxy .- 2' - oxabicyclo[3.3.0]oct -
3" - exo. - yl) - pentanoic acid net hyl ester, 0.52 g of the 3 - endo -
i somer and-0.131g of the [err] - yl. N MR59%28rr]) endo isoner 4.6 p.p. &

m IH[err], TTT br%l é Fhe mg(Qure is held at.55°C for 8 hours and thef£HRrnighPaRborf - 3
p.p.m m *’ﬁ [err] ':E . ¥E&bd@dna llayer is washedWitH2>38 m ofd 5% NeHG sohmnnio

i somer is dissol vedancht rw1t!1r wete ontg ltFIU)ra ﬂ'dietrtf eupon gplvent ey g a}
tenperature with 0. be P“ &"‘ j prrvk i i ?’ﬂ,qegz%ﬁ‘é%y&g Fed s
into icel/water, and2. A ,;ae bﬁydl jm § efitanbis 4RIl madijleddteri Tt b (et. hyl
ether. The conbr nedteexhydm:anﬂfetler) vvashr ng untr | neut raI S evaporat ed to

give 0.315 g of 25 £X0 t ¥>l‘l £s endo -
hydroxy = 2' 4 %ﬁg ﬁlf S‘I%I(@b&atc rox - 0? ouror::m[ fslgrgarpegfanm gq
aci d net hyl est er 7 yl) = pait@iord &id aymkter ZSQéttthdtﬁp}@inyﬂ.etB&) gx mfm|4of- (
- exo -di met hoxynet h yd;ogs methg’nlj@fter pegs at roopn. tempg;'ﬁta g;sg

it her; ecombm

[err] - %l ) - but an8f Y ohh 5 [%})ng %ﬁ?ﬁmge . ;xgvagz £t d to-gryness. The residue is

eth
but yl di met hyl sijkyl 3& 5r ilica IgeCdh t&dURitE ﬁ&ﬁ chloFidé:Bieihy0stheM t h1_55
mg of 30 p - tol @arses vkomngo)afcr(ﬂ' t ow_-Airhashnxgmethylr-gb rerde !!h@zc'u-rZe 0.
m of pyridine is ad Ef}’c?lﬁé mex'tr syl} e Pﬁ?%@cﬁﬁﬂ@Fthvlégﬁh 2gefdhehe
residue is taken up jg% gfﬁé@pg'gemOﬁﬁapHchhas,ﬁ,rng@‘s upon
removal of the 20l vent %oﬁErUdEp mm,ﬁ amm.c[ressrﬂorar yl -
derivative; Chromat ogra hy of thr S or(r) Sii ca) r1dme l?mlatnzegﬁ)rgr et hyI
eF her (80:20) as el ngr}g ﬁ:# € &?@“ﬁ:T ﬁ%ace g?anh '@g is the
di met hoxymet hyl - 8)ouredif OddaXdfter acidif ng@d |4Q)’ dfw%ﬁ‘&ﬁﬂethe -
endo -. yll - but ana‘heccanhu(kdrcmﬂrdt |afterswashing tmﬂegl amdamrm@bgwe&itigdorrer

(0.34 g). Examfe 36 r‘B ér'mxemre | st XY hydr ol ysizs
of the etshers descr{® ’b;gs ‘g%3sqag°cﬁ E?nff‘ld‘é R 8? lctaﬁ'éi me"?’?%sé%gndm Free

al cohol s. 40 ExarBahmpld 29 Upon acetylation with
pyridine (0.6 ml) and AG@‘E‘;““"O‘%‘F dpf4dd7(09xe ntm X%gl Y(l)f's' endq merS -
T X0 - dl et ;‘iﬁxy Et meth y silyl eth qg 1 nﬁ) ous nfethanol gé fo] O%B

- 3 S{ilﬁm@(ib in teinp&atuse, ne is _
corres pond| ng 7 - ad:deﬂ,o sdhentmatemm«ed under vacuum, and the I'CSIduc is t en up m

NNMR ([err]) p.p. ipter/die grﬁ\{ gaseg;sea»%wnsoval f ealyentybike of
Lerr] 3,66 s 3Hdleruly th tn: ?ﬁf&ra (gn’%géi’aﬂér SardlocdihistntoTh | 6 Hexb €1 1] 35
[err] 50 eilﬁjliri etiyl O'8M- ido prigth@Ry a’ { eNabicyclo[3.4.0lnon - 3’-endo-

50 32 . yll - butanoic acid methyl ester (0.42 g) a_pdgygymo isomer (0.34-g).

32 [The spectrorretrr c data for the [er Erpggd]r, acetate are respectively

the follow ng 2.03; 3. 84ngR86 prodeddfe 1ﬁEHﬂnﬁJ& 296!fjrdro®|§1€oﬁf1e EtRErE dlesPriell ONS i
4.1 ml H, othef0 of i BxamplepiSqgiven theLofpspdndingnfrdetdidobols.] , 5. 11. A sol ution @b
the 5 -iodo - 3' - endo - acetate in benZEeam lfg m) is treated with 0.4 g

of tributyltin hydridey &{acl lah%ﬁh ?}Indﬁe (06m)%ﬁchet‘ic Ay @ide (EmONZINE

phase i s washed Wltb;;g Q!e[r35 -D’ 3 1m1e§lba |o‘g 5m{bffﬂllym'o§('%%\2e28t and
purification on_si| PRIy ) v ePFZ‘@r‘T@CGF' methyl esten gives O 206)

el uent afford 0105 ??gﬁ%?-acgg’gm s&%ﬂ% i a0, I3mpmendo - o
hydroxy - 2' - oxabi cyclo 3 yI'Y =~ pentanoi ¢ aci d net hyl
ester 7' - acetate, identical in all- respe Qf"&wrth a sarrple prepared by the
procedure in 10 - Exanpl e 28. .

10 Exarrpl e 32 Using the procedure of Exar’rp{es 27 and 31, the reductlon W th
tributyltin hydride of one of thé hal o-deriQ&i ves synt hesi zed in Exarrpl es

16-26 gives the 3.66 s 3H CO,CH; 400 m 2H protons at G, Cy; 427 d 1H

OCH,
.cg |
OCH;,

50 4.6 m 1H 68H 5.0 m 1H proton at C,, s

(() l



correspondi ng derivative in which halogen is replaced by hydrogen. These

are 15 i dentical in every way with the conpounds prepared according to
_the procedures. 15 of Exanples 15, 28, 29 and 30. Exanple 33 5.4 ng of

hydrqu|none and a solution of 1.63 g of oxalic acid in 48 nl of water are

. Ied to a solution of 4 g of 5 - (6' - exo - dinethoxynethyl - 7' - endo -

hydroxy - 2' - oxabicyclo[3.3.0]Cct - [err], - yl) - pentanoic acid
yl ester in 180 20 ml of acetone. After 12 hours at [err], the acetone
g”.13enoved at reduced pressur e 13A%2%0he m'xture .S extract ed wih et hyl
acetate (3dx25 m) an| unt|I neutral
with a 1&@‘5‘:&5&&’6@“&“ ,.?rm" S 's%‘“"q St té'e%év'%“ e e moval g ‘the
sol vent a:fsf«:grpistoﬁs---m, mleS6 63'11 -A ®ihdion ofme -|1odo 73 -endb - endo -

hydr oxy. a¢ te in by lsat 1t %ﬂsof C'%) ydyidy %‘Pﬂf%ﬁmc cid net hyI
Aftert with. 59
estel q{g &’sat n%“z tfs.:s A1 g‘a B wi %ﬁ“ddie her- €x0 - fornyl -

- eXO(so ﬁEthﬁtdffd omseg jof epa(s'e omdmnte exmtﬁyespondidﬂg |nd| vi dual
i soners. hEka:WP+ ¥ -3akabjgycing3.3.Plectpr fﬁmédu B -cfe ?r)p¢lé gyl ettesrting from -the
cor gespord ?6""““"”5‘1 E‘Tpﬁft%“’ﬁh G]S’HER"’ pregare '>'<‘6p'°°Eﬁ“ﬁee‘Phox%et hyl sand
1 1
bi cycl of %“ i]znon - - exo %i‘ t hoxymet hyl derivatives, the
fol l'owing c 2 zveai INAT he SedudGrv it @lbultin- exo - and .3' -
endo or [h?&r%ﬂ § %2%19 loﬂq?ﬁmves sgithesized mrminpleﬁh’:—%@u&bﬂ@ycl o[ 3. 3. 0] oot -
3 - yl) cerrc,mpmtdmgodeuvamdn Wetc nyﬂalos@t iereplagsd by hydtfog %‘ag exo - fornyl -
2 -150xab‘i‘§¥ 51212‘{;@% ndt38‘3§’ ungs prepargy ¢ Q&ﬂ'é’f"é %gﬁed’mc g th;lP ester; 5 -
(6' - ex& endo_- hn% roxy --2" --oxabicyclo[3.3.01Cct - 3" -
. yl) - pentagg bhYand ilgf? 15364 1%8 sl bW 8 - endo -
~ hydroxy are2adde<;é gﬁ%ﬁﬁ% { 2{ (glnoaﬂo édﬂﬂg:l?ol:y tl'llnyi y‘lrﬁ endoebrut anoi c acid
met gl edydrozy -2 -oxabicyclol3. 30]oct - 3'¢ - yl) - pentanoic acid methyl estgfn §80- chdooro - 5 -
(6" - X@‘lpf‘F"G [After h‘tl:a’(%” cegﬁ‘gass' ted atre cedpéfg)r’l pent.anoi ¢ aci d
met hyl . e%ﬁ ct is’ edﬁf Tagkufra lth flum sl ution nd dried ' _
oxabi cycl rN250)| Réioval of thesoy/ taffon’amanpofm a(m dexaptférynyl eBt-er; 45 -5 -

chl @so - etgdo-- hydroxy. - %! 13.0locy'- 3§ ey Yleste% 25 o
oxabl cycl éeé”ar’gii@ the gbé‘ :%fu?gt:"hg hﬁg CI a- Frgt%'vaé'gf 4 - chloro -

roxy - 2 - oxablcyclo[S 4. O]nonan -

3 _- - but an0|c aC|d rreftg 1 3& f’°“§)§%§n Uf,sB° g - exo - fornyl -
2' oxa 8 ° 8ere 2 Ktahm_p L e ﬁ d mephyl “esger;
: .50 ‘?0 ?,h\eéf?:&yé) ?I(x:yl rlvgi?r@sx éTeef ?15)51 ofaf?pou ysc are @Yéidh non -. 3
yl) - butuaﬁ@dlﬁl . {of oﬁ'&'h B - elb or 3'§ Sometsy ono - - Y- exo - fornyl - 7 -
endo - hydraoxy - 2' xabi cy 3..3 =, 3 nt an0| c acid
: .- (§é_ exo formy -2 {#&f 012[39]08>7t -3 ew) pé’r‘[t%llpnc c1% 8- endo- .

met hyl .

hydrmy %% - (7 - exo - formyl -9b - Mﬁﬁy@&ﬂlm&nll Pnaofdy - bubanoic apid) - ¥sut anoi c ‘aci d

nmet hyl . esmeelm eﬁer— |odo - b - .- exo- xgbi cycl o[ 3. 3. 0]'oct
dq - hydrqyy - 24'°’r‘2{’8d‘(‘5°[§3°]°°'( e exo- formyl -

-8 ﬂth

2" - Oxaﬁ' ‘33‘35“‘&{,“ -3' eiido -h)ydroﬁ{«" 2 - bubﬁymmaﬁbﬁhnrret hyl ester;

60 540 |01d0yl) tanéxGaeld neettyl estdror my| - .-- ‘endo- hydroxy- - 4 -

oxabi cycl oL -3ctidrocts - (&'- exoylf)’rmylpe?ntaﬁ’i‘t‘h"é’cla@r%m?ﬁét' I Wster; 33
tanoic aci methyl ester;

1, 599, 2g(pentanc methylester; ' T bieveldB4bmon |00y 4- (T exo-
forrryl - b%tanolccé,l&) gneth §7 ,9">’<“§/- orgy oxal()”lmcifg?o 3. ziwglnon y-) 3 - yl) -

but a#oi ¢ aciSd nbtony 'Ses @l) esot- {8 g::yh- e'b<o endogr rhyfiroxy 7'-2':- end#s - hydroxy -
! enta; 1 1

2' .- oxalfeyerlof3. Ao ack é%’ _Slggo 'i)‘Emyl Pegrss E? n&%gxget byl ester 7' 5

acetate; gabicyclof3. 4.0150nah O ~endo-.  hydroxy-

bu ¢ aci® ¥idthyl dst¥r
2" - 0 5- bﬁmex.abp](-(yc. af; fanﬁ;]l'--Z' G Gixabicy8lo(3.3 Gdet - Hentlanoi ¢ aci d net.hyl
est eP0 7' pentanaig mlémegly esfey; - 2]‘_ o:@fncyclo[% 4.0ineENAP _ yl)hydroi(y - 2 .

. 1’ - exo - formyl -
© oxabi Cyc'b% 01% agﬁ‘mthyl ster .
5 - bromo - 5 - (6' - exo - formyl --7 - endo - hydroxy - 2’ -
- oxabicyclo[3.3.0]oct - 3' - yl) - pentanoic acid methyl ester; ' :
55 4- bromo - 4- (7 - exo.- formyl - 8 - “endo - hydroxy - 2 - 55
oxabicyclo[3.4.0lnon - 3’ -'yl) - butanoic amd methyl ester;
5 - iodo - 5- (6’ - exo - formyl -~ 2' - oxab1cyclo[3 3.0loct - 3' - yl) --
pentanoic acid methyl ester; _
4 - iodo - (7" - exo - formyl - 2' - oxabicyclo[3.4.0lnon - 3’ - yl) -
60 butanoic acid methyl ester; 60 -
: 5- jodo- 5- (6- exo- formyl - 7 .- endo - hydroxy - 2' -
oxabicyclo[3.3.0]Joct - 3' - yl) - pentanoic acid methyl ester; : :



yl) - pentanoic acid nethyl ester; 4 - (6' - exo - fornyl - 7° - endo -

hydroxy - 2' - oxabicyclo[3.3.0loct - 10 3" - yl) - butanoic acid nethyl

ester. 10 Exanple 35 To a solution

of 1.2°g of 5 - (6" - exo - benzyloxynethyl- 2'- oxabicyclo[3.3.0]oct -

[err] - yl) - pentanoic acid nethyl ester in nethanol:nethyl acetate (10 -
@

m: 10 n) is added 2 nlof a O; "IN nethanol solution of HCL. After 0.15 ¢
15 of [err] is added, the m xture is hydrogenated at amnbient tenperatur
and pressure 3]35 untll 1 nol-ar equi val entlggi)zﬁwdrogen is absor bed. After3s

t he renoval TU ldrluwa(l;llln WeT T nrtro rb);he,-
suspensi, or-i's fil teJx ey ci?o (f]ri’cfil yl)&nlaxteﬁl\ﬁﬁ:pégfd%&ﬂylteﬂerdr Thé Tesi due
is taken up in vvater/st-lm - @ Biforn®] - &ndentid ehﬁmg@nlzc pkn&ecly[sﬁloum 0384 g of
5 - (6 - exo - hydioxpentani facid n@thylesﬁ@?-aqssaePE cloérg - err] -
yl) - pentanoi & aci g lﬁgb@; HStael {:g eﬁtaﬁ cng) e @r7 gtﬁt@ 6" ~-
exo - fornyl derivath etx ef&ﬁ@pesi ab1Uﬁ$ldBig40]non -3'

di cycl ohexyl car bodiym mtammcm&mddwhzm;e (25 7 ﬂ a solution
of 18.1 g of [err] 5 (g -a § {ihi?@(er 9t iyl ?xab‘c{cé‘?[?fm“% 0
di hydr oxycycl olfent ané ) [RHpe. 2l |actone 4 - (2 - S

tetrahydropyranyl 25 the}g&, Oli“ FePB e, G ooket doRymiede - & added
in 30 mnutes 128 ngdyai Tf;'cﬁs[ té{%' éf enﬂinorckfflﬂ(?neth lyn &eﬁhﬁhﬁtwm

hydride (1.2 M M. ;}géﬁther(l@ﬁ] 1r1nnnrroursralﬂeda:rmér 1N$®&an¢1sdﬁtm05§§ {algfng umr 151 _
sol ution of isbpro 21§ OBTRYGE hen™10
f v ST e

is stirred for fouran prspatd m:sﬂg‘hte Iﬂltildeﬁ)ﬁpihwaldﬁ/e%yk}iceta@(hrdnllwdrOUS

[err] and 10 g of fargdnir jphese arrdda ULt o’ i sexpi- %
to dryness to & ve ‘!E‘B:’;%Yc [b30loct 18 i ﬁ)ﬁ a::Itta k% aj daﬁgﬁ?gdéﬁf’rfn. S/J fﬁéfgé/)'] %i
solution of this |n 24 rr1 of anhydrous DVBO i s

[err] - dihydroxy -ge¥ aﬁﬁ%mﬁmel@ms@ act ol
added dropwi se to a sqQluti nof epare I 9.6 g -
of 80% sodi um Eyd“éi Qlt' 8‘@0 %51% ?:mgjggy !ax?g Etr, %Eg\sﬁﬁs aps

t et rahydr opyr anyl et her) .

60C. Then after theet r)<‘h (Bm di‘t gbdledito -1 e ms milfut 5428 ml of a SM
car boxybut yl ) tri phesw mxmemm 3Q)F“ FFﬁryHrous
DVSO i s added whi. I F%({“h E,"{#Ef)% (414 ol %j"é‘}dgd a |
bright red col gp. reiktirena Bhifred ForSfobs’ hour, Fdﬁ thed 4 f 10sg atided 3¢0 -

and the Mixture is a&vhydranstmswmduo@oéﬁltqﬂng eetrtheihe bréutmrrsé”lltérma@?v agateenove

the 40 triphenylph efeto slbj( Tjﬁ% lggg)tract ed
with 0.1 N NaCH and‘? E%w A %ﬂ% ﬁmﬁ 'fﬁfimsa s,add%éd%?@ e ed,
e

The al kal i ne aggeouthe ph asedaer wi: 0@ gf of 80P darﬂdmtioemle&DMSOtled W|315h
et hyl ether: pent anehe(amdit)rfolu rg et 691C. fefthmlx l 8

- tetrahydropyran -an%(“'uc ﬁgoug‘)%??ﬁ&s {gll "‘e iy l Haater) - cs
- 5 - enoic acid 4 eneiﬂ%abrlght red rSﬁﬂﬁ 56 watéhtid aﬂﬂedray be

converted to i t40 rednd eaﬁktare byx&acmatwrﬂmlewltdnhe@tbazmve(ﬂ%éﬂ)éo |r1=m‘dl|e 40

ether. 7.72 g of thiip gsphine oxdeyiThe, ;gzgtf _ﬁg E‘E\M se
o 5 yel i ow brown <EQRARSE Py e R B il o

6.13 g of nercuric gieetaiee g wf 2 (2'49, aV\»ath‘lydroﬁjf t ei'p t-hetmi»dtqp enl 525{ irred

50 for 20 mi rfdt esyletymethyieydh dieyr oD 4 thepts- o jeAoig nagt bat4l5r
ang 910/ of 50 T ﬁygﬁiﬁe@r iy s ﬁﬁ‘%‘i e

mercury precipit at egq Sro®iisuisfen yaﬂdlﬁgiS&ilroahHHm)d ur an
i s evaporated at resal:lmeolo @Mmr@ndactememé%md avajes. Adter themixtpre Stlﬁeﬁlr ethsxl'
ecipitates out,

t an iwater and mg o
ether. Renoval ¥ t @W‘fh?giq at?rr'g %;r e S metout
tetrahydropyran - 2the su Bitled: thé tetrah ﬁl@iﬁfs evapérated a? Peduced pressure
oxabi cycl™o[ 3. 3. 0] oChnd-th¢ @sidje is exyrhited wi etBerthcr Rem¢ lofmh;tshlybnteﬁvréﬂ ¢ - (2-

55 tetrahydropyr anyP gexe) 4‘2t Yél’PP a'l t udereeihylon ﬁ%‘?’&;"’r sghen

t-h f
added to a sol ut’ on? )ﬁE raE tﬁg ﬁ.&ﬁesnl ngcrélf:ld&ls hﬁklrlra'ild&f tor £#0m

tenperature, the SOLthierbf tiis ﬁpmtﬁmbirﬁéﬁ ou \/Iﬂaotswmr tangleture, shadded.

After extraction w sdll:n@tl hrsecrone:mctat@ﬂr nm;gt/c llgt%‘léﬂeéeﬁ\fé,?lecht'w %&H hyl -
matogfra O

ether as el uent‘51 oné‘)ﬁ@fl Hgmatograply 4&%{ ydr &?ﬁcyclo hyl g

d
7" - hydroxy - 9%91 [Jlg rgl ester nd'26 tBX Y - enldl omerpent anoi C _
acid nethyl ester and 2.6 g of the 3" ndo |%orrer Example 37 2.5 g of N .

i ISSSOSESCI nimde is az(gjgeg‘"ﬁ Qlo%oﬁlgcl:nlrﬂnli&r?s edlfto Qoﬂtl&;of4b6gof-[7e-r(ﬁ]x4* -



di hydroxy - [err] - tetrahydr
yl) - hept - cis - 5 - enoic
CH2Cl2: CCl4 (10 mM: 10 M) an

opyran - 2' - yloxynethylcyclopent - [err] -
acid 4 - (2 - tetrahydropyranyl ether) in
d the resulting mxture is stirred for four

hours. 30 ml  of anhydrous met
acrd I s added and stirring is

hanol containing 130 ng of p - tol uenesul fonic
continued for 5 anot her 2 hours. 0.2 n

of idine is added, the m xture is reduced to small "5 volune, and the

r sud e is taken up in water/

._:_\__-th water unt|I neutraI the

] .
to give ZdIIZY xpf 5B -te‘lf@'ddfopyr@ 2'(-@/loxy %j!ﬂcyclopent - la - :ij) met hyl 7" -
etha

%y S ek frsrfrmrt

ixtu
acid net nta ]af refles@

et hyl acetate. After vvashl ng mith [err] and
059%“)38 phase |s evaporat ed to d54yness to
' . ' - thyI et her

Cﬁ)zf Calm( - pent anorc

id i an‘dsﬁ:’i lslc&ﬁﬁiﬁédfo ampl e 38

Fol | & ngariother p rlmus uaenlodf Hyriding Eseadﬂad, thixoge retitmed mztsdnyll estser instead

of the atlzggﬂs F
brono - 272%3

oxabi cycl T aré -8 @ Y
prepdled. oxﬁblbyct;ﬁ Yelpcte 13t otnvat-d
and 3' - B89 SUREr s, - Exanp
2.2 g- of -7 - ([err] -di hyd

yl oxyni et hyFojiowin dretprece{ltncb E;

it

The m xtu eparhﬁonsﬁﬂorme oo aﬁd
with 2N [err] and then water

solvent, ther
Wit h26. 1 yd(ﬁid?-q%?gkéﬁ

b WatgEethy gceiate.) ﬁ"' ) n| mde, the 5 -

5&31 ‘Y??Js“ Z'r‘.ti %'m ithdie h‘y?‘fmi? 95?

o- paetignoe T adydro I-ester IS 5 -
ra%sWOtﬁlaF'dmt‘tyh@teééﬂfht S‘d%hq ntolot he 3' exo
e 39 A soI ution of - 0. 86 g of pyridine and
rEi(d{n R - 20 tetrahydropyran - 20 -
le 7,-buh ‘the metbyl esternsteadiobi c 20 aci'_d

tpgg"fzﬁrhwge(:lam IE ﬁﬁgﬁom n?s(ggd?d)

OUéndo issmerged 10 roomterrperature and washed
unt|I %tral - Aft er evaporation of the

g7 rtz‘l%‘éé d,gx}o fﬂ ) and- tr_eat ed

isUt § OBndis t he;

ma

ySloﬁéﬁt 1alhg

concent raﬁc&ﬂmetdyl estbed] W2 t- Iuetmcbo yraambtlwxxn d@hledmwﬂtahe @0 m))is acet at e. Rerroval

Of the So¢q¢@ tto gﬁe 2i0éiéwarm%§§roomte mm‘e, é&ﬁ%% afford 0 6 g

of 5 - chiiDands

unt1

Htral

lthe soléent; th@féﬁ‘@ue'ls hydroxy - 2" -

oxab2syc! gfsdved 1Qh@ﬂfanol (19’ ml)anex:eated\y:tmo t g (fp nitalinmiesnifani¢ akidable 0. 725 g of o he 3
endo 30 solqttg@ jshen concentrated; diluted with water, and extracted with ethyl acetate.

30 Exanpl Bemgyalel the %Lﬂtazwr&g;ggo

- hydroxyne xQU yc‘lo[i3 Oloct
yl).-30 pensamo! c” aci d nmet-hyl e

added, in order, 0.28 g of 35

012 %$QHSII£WE§E$O6gP% _ exo S
ManoicZacid nyg 833, foct - 3" - £X0 -
ster in 4.8 nl of benzene:DVBO (3(5 25) ."are
d| CYF | ohexyl car bodi’i ni de jand 0.4m of a

pyri di ni um tg Lk&&t&a&%ﬁ@ &@Fqﬂ&ns( YOE exdD DR heth 31) 7 After 3 hours of

- stirring, endo Hhyd? xyba'rzemlcaﬂo[m Bnt & uewsyla)xaéntmoacarc

are agddedester] QQMSQ ﬁ dtrlat‘?r r?EI ene
sol us Pon f,%‘%%’?&gw @% |off,=:,' Eé%@ ? 1 ? ent affords
of 9. d-b

0.32 ng inOD

&ﬂwlngrnlzm)

The ﬁKi itate: sOﬂ’e y lltratuﬁl’Hilﬂ thé’lydl‘ oxy- 2' - 40

ox abi cyc I 3:113 sﬂl}tumtls wasld w1therratr«r umsl ngutral: Re the %bfﬁld Khyl ‘ester.

Pi
hydr y d%’}ablc%ﬁ : 5?0]%%@00? 'e%,

espr epared
procedure of Exarrpl e 40, the
are pr epar eoUpom5ox1dauon .of the 6

of.e*t yF - %o - d.' -
@cc?r%:#nc ?&%%fﬂ] %es 36 39 foI I g?/vl nge?hg

cﬁxamsqoomdr ng - exo - “fornyl derivati.ves
- exo - hydroxymethyl - T - endo E=\hye 42

SRR i e Dl TR o o -

(m nesal oi | dispersi on) Aft.

5 - ‘e sqlu dlme s OXHYE}‘ nate 1 | _
[er r] gg[ng)(‘Em A M?gﬁfr adc%ed roptg;si_) :usrt,tspe r?o é% Ofriofo{’m; y ln

W se to suspensr .on -of. 0.'45 g of 80%  NaH
eExampler n for hour ;. a'so] ut i ods of 2. %7 g of
' fol3.3. O] oct -

ko OF 1, 2

di nmet hoxyfbhhy:lne' + énderd ox -rz' 1&abicvnlu[3330bhu 53'§ syl) pdﬁ@ndchm ed Wi th 50’ M of

Sa BO%Daqu g”‘,%@‘j‘g@
separ at ed ggr%aﬁ%
extract i gﬁma%&aa €d

:@ég?d E%E g igutesrih ?)rgaﬁ@c phase is
cted [ﬁgtﬁe&%mﬁﬁ i ned or gani ¢

aﬂldhrbf €He chud epfbﬁunienpmg)dum"cagm 50 g of silica

gel - (cycl @Mmedree\tyhymeleﬁ%@ gl@ol 592f 3910 -(ﬁxo - exo - (3 -

0X0 -550ctl I L
‘oxabi cycl ﬁf%
- [err] 6ar9£098|cg@xx§' {6'lkxoa-(3"h

Ct 'hydﬁ)xy - 2% -

ntan01 WCmethyl ‘ester or 68H -6 ox - lla 0X
trans écté};&(ﬂg@myl eb’tl:l](de& mfld met'hyl ester or

y:d:r -1" 1 Bans -(cnol" rybst7' <enlt ans' - 13 - enoi c-

acid net hwdm;st-é!r (»dée ;{M’ﬁ% ¥y pynt F’%‘t 5- 6" - exo -
(3" -60px oot Bt - ns r°"’P l@ﬂf opr ? 'en‘g gloxy J

oxabi cycl o[ 3. 3. 01 - oct -
or [err] - 6,[err] - epoxy -
enoi c acid 60.

- exo - yl] - pent anorc aci d net hyl ester'_:60
11a - hydroxy - 15 - oxoprost -..trans - 17 -



1, 599, 280 35 nethyl ester (42/2),plus

0.9 gof a 1:1 mxture of these two isoners (3" exo and 3" - endo, or [err]
and [err])., This last mxture js sepa intoits tw isoneric conponents
by thin layer chromatography wth die #et‘her. They show t he follomnng
absorptions, respectively: 5 [err]=230 [err], E=13,070; [err]=8 .
[err], e=12,200 N MR (CDCI3) 0.9t 3H [err], 3.68 s 3H CORCH3, 6.16 d [.{
vinylic proton at Ci4 ([.err] 16 Hz); 6.71 q | Hvinylic proton at [err]
the sanme procegdure, starting frontthe corrggpgoding 5-H and 5-halo 10 35

compounds. ¢t R L T S Lo Bl B gt v
10 42/ 3. Wr] [ergrltleé Thg%&m’)ﬁ re” 1s ed intoits e Romerdc! d
met hyl ester; 42/ 4 confpbfidnts byethi 1ayere¢1wiyatogr hy vﬂ dlétﬁyl etled. TheyXshpwabd -

trans - 13 - enor c fa&QVdn&ré’F‘lrfyth“é»slteﬁ’Fct“’& /5, .6aH 6 epoxy - 5 - brono, -
15 - oxoprost -Jtrans & Emc “1 zizfmsses_gf&? St.e._r - >
15 42/6. [err] [err_]_ _ nyh roto 6,.7(1,,“,, - 1600 rans - 13 -
enoi c acid mnet hyI ester 6472/q71H Blmylfc]proti)&latp,a-( ,.g Y. - S - chloro - [err -

hydroxy -« 15 - oxopros - Eno acj 42/8
lerr]. [err] -.@poxyompgﬁsts, rtrramé g t:zgirﬂatmﬁ::z oL FOMEC PR  ang
- 20 13 - enoic acid ester, N [err];. 3.95 m4H [err]
[err] prqtons and Z) ﬁpﬂét%n enoxm15408om¢St Htr@aH 136- %ICc#CidI-mGIlMemroton
6.63 q 1H [err] protdh; ¢ estel;é?‘?"]’ 5[ e?*rl*]m - 8 pgRgprosts trang o & - enqigpcid
hydroxy - 15 - oxopypst eaHl| $4'Se mo - 15 - oxopr8§fQi Fan@Cir§l - raﬁ&ttxé.dester
NMR 0.9 s 3I-l5[err424_I mcﬂﬂlcstelrj—rproton at C5,. 25 3.6 s-3H [err]. 3.9 m#Hs
proton at 4, 4 E{Hﬁ'ﬁgﬁ“ atePPR¥rT§ ; iodosmisiHoxpmest 6ronst 13+ ﬁ'l‘%‘t afidat C, 4

.75 g I H proton at4fgr epo[:rfr 5] c'hlo?cp())Wa hyld$bxy %Omxgﬁ%st DS - 13
A .

- enoic acid methyl est @ edolé ddid metiT d ster epoxy - - 15 -oxoprost
- trans - 13 - ¥noi @ﬂ&icﬁquma epoxyh? - O—ﬁ§ rox - 15 oxggrosté té'anéq:] - 20
30 42/12. [err] - epoxy L2 -gnoic 3’ ° §1§ mAH Cq, €0 C

acid methyl ester; 42/1 omn ongt “ oxo 5t Geprotne ans -

13 - enoic acid rretmﬂ 6@1%;9«1 aﬁuoxy 5421’0&4 I[gﬁ“‘[g'%roxy@,li eo:robrostemx 13-5 -.
chloro - ,11a - Hydroxy P“°l acld 41 31351m§1{g9‘°§6§%”€t Ry
ester; 42/15. [err] - 6“@} ona r°'t%P7§ 3 PNy

-oxoprost -trans - 42810—6 S0 % -a€piofly N

y:lopﬁﬁt efransN IM Rnoic 3c1551eﬂ1y3&te[rer ri;
4.00 m 34 protop. at¥/lleppH 6 @r-repoxy, 65 mhIHO[-eIISr]oxom‘OS -Chrang- |b3®tenmc actld[err3]0

6.64 q | 8 protof at 3 ¢ ok e eny
[ ERR] - hydroxy - 1542-%12 69&%/"%’3 16 Ho}n 1?3 orr?s(’)tlct g.%ll (53 It“rtcfmie)ster

NMR 3.66 s 3H [ ERA}, 6&?1969m-3dﬂomoﬁenedcat 1§ EE?E%]pro@t6tm7aslH3[EaB]c &i®1 d | H
proton at [ERR|,6. 759 Eﬂ?}wk &N at gﬂtg E s A sol ution
of 2.16 of diTethyl 25 amﬁﬁfﬁ&;ﬁ Ehrorat y‘t"ﬁ‘yzo‘ n1°"8‘f’°St 4% benzeRe
i s added dropwi se t4via. Splﬁpe,am x@f 52-9!&01?@ -Qfa Naydréx§5AS MioRGyradt -Ghahs -

di spersion) in 30 m of 1 fg’égé ﬁgzﬁd‘hﬁ RUﬂrﬁ%s giccgtﬁ'lfar?}?ﬁ}“ 3H psasont | on
of 2.6 g of 4- r Ofg. ﬁeﬁ’ 304" fdﬁ H#rf hylgmrr%g% posyﬂtra%y’_ 4-8f

oxabi cycl of 3. 4. B o 4T S0l ethyl 0], 308 H pritord 1
benzene is 50 added Mwabwdcﬁsommﬂlwpmm dllﬂnrolnnatr(treWqu)ermmhlaer 30

mnutes, and 24 nl of as50 30% aqueous Olnﬂ - of NaH2PO4. i s added. The

organi ¢ phase is8 separ phase h .
benzene. The organi &&'ﬁ%%ﬁ%k ?ﬁg&% i o@géhm}éérﬁyllé@vf&ﬁmy\%he ¥

residuei;s purifi eddltmrssm) mé&nge b efifde. ftewBQmmmdQGﬂszl d?e@t tloephieﬁgéliZO 40)

exo for ydro
as el ue'I:lt to give o;ég'(r’gf 6‘]non 5 glacld m ster 1r§ ml of)Egﬁ tii(
oct - I" - tramm - 1o dro'p Si¥ ﬁ)ﬁ leﬁirano er 30 fAhaies, @& 2P mnbPe 01”%6
- 55 3' :- endo - yi0y; aquedms salmixincof Nzl [ didkd. @bt ergaiic pHase islseraraed; afder r |
[err] - époxy - the aqueous phase is re-extracted with benzene. The organic layers are combined
. and evaporated to dryness. The resxdue is purified on silica gel (50 g) with CH,Cl,
diethyl ether (120:40) as eluent to give 0.52 ﬁ of 4 - bromo -4 - [7" - exo - (3" - :
55 oxo - oct - 1" - trans - enyl) - 8 - endo - hydroxy - 2’ - oxabicyclo[3.4.0lnon - 55
3’ - endo - yll - butanoic acid methyl ester or 4 - bromo - 5H - 5,9« - epoxy -
1la - hydroxy - 15 - oxoprost - trans - 13 - enoic acid methyl ester (43/1); and
1.45 g of 4 - bromo - 4 -.[7" -.exo - (3" ~ 0x0 - oct'- 1" - trans - enyl) - 8 -’
endo - hydroxy -2' - oxablcyclo[3 40lnon -3’ - exo -'yl] - butanoic acid methyl
60 esterord - bromo - SaH -59a - epoxy - lla - hydroxy - 15 - oxoprost - trans - 60
13 - enoic acid methyl ester (43/2) Methanolic solutions of these two compounds
absorb in the UV at AMe%H=230 my .
=10,640, and Amgg"—229 mp, e=11,600, respectwely



[err] - hydroxy - 15 - oxoprost - trans - 13 - enoic acid nethyl ester
(43/1); and 1.45 g of 4 - bronmo - 4 -. [7" - exo - (3" - oxo - oct - 1"
trans - enyl) - 8 - endo - hydroxy - 2' - oxabicyclo[3.4.0]lnon - 3' -_exo

~ deri vat i vesT

- yl] - butanoic acid nethyl 60 ester or 4 - brono - [err] -[err] - epoxy
- [egr] - hydroxy - 15 - oxoprost - trans - - 60 13 - enoic acid nethyl

es (43/2). Methanolic solutions of these two conpounds absorb in the UV
at\ftef r] H=230 [err] =10,640, and [err]=229 [err] e=11,,600,: respectively.
1,599,280 1,999,280 ~ 36 -

Asig Frgmthe dib el 4-halg R A ref
epoxy - BB th%)?%?”&f&pmxet“?‘ér?gldsglgp- enoi ¢ amlj net hyl esetf:rr]43/5 {]err] -

[err] .- epaxyssH {594 } epoxfy ds O¥3bprostl Strans OB Plenst dcid methyiester; 13 - enoic 5 -

36 <th

aci d_net HyM. @He-rs%: €poxy - lla hydroxy - 15 - oxoprost - trans - 13 - enoic a 5
43/ 53 4 hi é%@ [ r_r €N9XYorost L 3rans P95 enoi fRRS - 13 - enoic
aci d et éiﬁstfhn'fsté@ 39% oé 0 - pe"r)srt rang - 32 “"2poxy - [er r] -
hydr oxy -43%5 4 - -BBH ~5,%ar aepexy - 1& h)@mye 1aciogopmest hyhnsest er ; "2 43/ 7.

th
A :ﬁgﬁygstg&h "°‘”T° srg?gg%r-. oS OB 1y A 391 _eng'ygrgglyd

- 15 - oxgr ostbmnfor.aspﬂ -5,903- epoRyOil e’ amdebxyetlhyloxqsmser;raASJQ 4 - iodp -

13 id hyl. -
1)y a1 oL gl ORI O AP L SR S0 15
thyl ‘ester
43/ 1%? 443/1005e e S8t - 5,9& Elepdxy-- ﬂacmtydmxi ellS]-oxoﬂ&)édEQ'XM 18°- oxopr ost
-trans - 13 . Bnotmicazidimerbslivster; est er ; 43/11 [err] - [err] - epoxy - 15 -

oxopr ost :é;r}& ?’rﬁ 59‘13°P°xénd£l 5%‘35%; g w;feﬁ'%rgf;%gﬁﬁz'eiﬁerr] - [err] -
. ] <A |

enocz

acid mgt'a cpggoxy

epoxyg -

. dci d et htﬂ 13.es6t Gliloro SaH 59a epoxy - 152Cbxd|ﬁ'bs13 trafls - 1Xhémicodeid [err] - [err] -
“epoxy - 15 - m restet; -

ester 43/ 14. 4 -

chioro - Péfrd, &L}d meiﬁb‘%&l’o)&y rétﬂr I de'f?rydr'axy"°*’"1% ra oprost - trans -

13- 28N0i /184" db

afES594& - epoxy - 1543dx$§rost4 tranHk OﬁDenou{ ®id] -ps[err] -

“epoxy” - 15- -meth test - trans-- 13 - enoic acid - 25 nethyl ester; 43/ 16.

..'4 - bront#36] {%*lf%’e y - 11q ahydroxy H?dr°69<%7°5t %"~ oxoprost - trans
- .13 - engjs, r g% - poxy4-3‘517oxcﬂ>r0'st 19‘@»@ - 13 Bédolc acid €rr] - epoxy -
15 - 3@xoprostmeth ll‘eaﬂaﬁ - 13 - . enoic acid 3 - nethyl estwmr; . . 30

- 43/ 18. 4 43/18041010'10; e epgxy-- ’éﬁm(lvdmx!(erl?] OXORQRr %% = 15 - oxopr ost -

trans - 13. - Bhofolegs mFFB hffet-est er. Exanpl €' 44 By. the. procedure of -

.Exanpl e 42, the reactlon of - 628xawplends di rret hyI (2 - oxo - 35 -3 - . nmethyl

- 3 - but ox;Byuheyﬂa mthhreich g1 of 35 5
- (635- Om.ethy orh putox utpr a‘n& lgum&%gf I; (70]/0 0[ 3 . 0] oct -
[err] eirtanorsgaa %:ﬁ?g Fes@Fin Lﬁo chromlatbRta m,xyet hane gi ves,
after chrmdagem ¥) With snleth@tactgaihe 1uenttm151gcfﬁeﬂ aet her : hexane as

el t, Oepzesy hydropy - 0= d'& 20 - 15 - 16 -
} ﬁetjﬁ?’p t§ r% g{% ﬂz%“‘et esty i%‘ %& r tzr’an _ Oi(o'eno'i :C

aci d net hy 0 4§ﬁ )y err e= 14 '500) 40 and 300 ng of the
[err]-rsorrerM(sﬂddeat)rm(r[m'eﬁ]Odggin/@@ﬂrl\]l*—Emlm/z?’mO)—Qﬂibsm@ﬁ%trum [me] 410
Mk, me 392 M+ -[err]; me 379 m- -[grr]; me.295 [err] [err CH3 The two
i somers present -simlar spect ra wt h n| mal di fferences at IeveI of 45

.secondary fragmentati-on.m+ _115; mfe 115 O—C.H, *

45 Using the sanme procedure. t he 5-chllo 5-brono and 5 - iodo - [erri

[err] epoxy: -. [err].- hydroxy- 15- 9’81 16 <’ ft 16 - butexy-

18, 13 20- The two isomers present similar spectra with minimal dlf erences ‘at level of )
5 secondary fragmentation. 45'. B

“Using the same procedure the 5-chioro, 5-bromo and 5 - iodo - -6¢H -6,9a -

epoxy - 11a - ‘hydroxy - 15 - oxo - 16 - methyl - 16 - butoxy - 18, 19 20 -

. trinorprost - trans - 13 - enoic acid methyl esters (44/3 44/4 and 44/5) were
. prepared : _ , _

50 '~ " Example 45 : 50
. By the procedure of Example 44, from 4 - (7’ - exo - formyl -7 - endo -
hydroxy - 2' - oxabicyelo(3.4.0lnon - 3'{ ‘yl) - butanoic acid methyl ester and.
the 4 - lOdO brcyclrc derivative-the following are obtamed . ) :

45/1, 5BH - 59a - epoxy - 1l - hydroxy - 15 - 0x0 - 16 - methyl - 16 - )
55 bllsrtoxy - 18,19, 2% -)trmorprost - trans --13 - enoic acid methyl ester; o 55. -



trinorprost - trans - 13 - enoic acid nethyl esters (44/3, 44/ 4 and 44/5)
were prepared. 50 Exanpl e 45
50 By the procedure of Exanple 44, from4 - (7' - exo - fornoyl - 7' - endo

45/1. [err]- [err] - epoxy,- [err] - hydroxy- 15- oxo- 16- nethyl- 16-°
butoxy - 18,19,20 -» trinorprost - trans - 13 - enoic acid nethyl ester;
37 37 |59b;z§@9 280

37 45/2. A7 -TUdU= Voo 1 Y gg o
6 - gy - 1845, g ‘°d‘a, (g s trr:ér] AR Qrzzi’.a‘:étdrtﬁtm
ester: 45/3. [err] 45/3[erxH- 59¢epa->pyxy- L &F ¢ Jhydroky A]IQXYOXO -1k - nRRuG1 = 146 -

met hyl - 16 - but oxg/ - b!!B’X 918,20 ttrrmmpr tromtnS-- lﬁr-a:rnglcacmanethﬂnmrc acr d

nethyl ester; % ‘1“?@ ”“] % 16 5
hydroxy - 15 - oXO - 1éé %;ot( ézog rOSt tfa"s ?98% Ltﬁwltertfrnorprost

- trans - 13 - enoic acid rret hyI ester. 46 To a suspension of [err]
NaH in~0 n of benzese kpe Ral&qzu%lrﬁlnofoﬁenéxélsnﬂidgf lagidbgl (2 -
oXxo - 3,3 - di.neth fh‘éptl%bf)dlme ]'ld hm}a:tb dtmem@l tylpf plib@phonatbenk(lembqf
fol | oned 30 m"r‘r’ute

- -6’ _- (610 -
10 exo -« fornyl - 1rrmg0§)n)18a9lnﬁ tﬁ n%?z@je lgﬁ u‘:)z@ft]?)mmm us Nﬁ-? ot t:c acid
t

nethyl ester. Aftebrgahit I pHakg i Gras At UkeRfral, TdiRd Nd reemsat Wi th
10% aqueous [err] n;%’?'ee Ad amclm 0@hh@ee%a;lfmgmgx;mgglogemmligl egldr(%ig)andls
concentrated to s 3 i SIRP ¢ e uve"Sn it h

cycl ohexane: di et hy xc%‘i %@sz eth )frsdo Ofslcd:dxﬁgmghﬁfest%:(%hp [err] -
epoxy - 15 - oxo - 16 - dinet hy prost - trans - _ enolc acid
nmet hyl ester (46/1) and 0.095 g of 5 - |EQ5]ﬁb|e4-[err] - [err] - epoxy - 15 -
oxo - 16,16 - 2§| met hyBy eelistitutitg &m she- prb@eduree nd Egangpi¢ #élderenatn(e%/ 2;
Exanpl e 47 By ZubsPie mg rrgOdesttﬁéxampéfdédttwédW@é%rémwewt PR 0
derivatives 20 r,pared according to Exanple 34, the follow ng 16, 16 -
di met hyl derivati venl.aegH - 6380- oeparted oxd Z/1%,16 [- alimdthyl [;Edist]- tran€paOxy -- 15 -

oxo - 16,16 - dine I eﬂolf)ﬂ yhs enoi ¢ | ester;
47/ 2. [err]-[%r] Eﬂ% e ied)) ;qi%m‘llés “6%% - ?ﬂlﬁG Jlr'getng‘ ‘tsﬁyl

- hydroxy - 2' - oxabicyclo[3.4.0]lnon - [err] - yl) - but anoi ¢ aci d met hyl -
ester and the 4 - iodo bicyclic derivative the follow ng are obtained: @

25

t

-prost - 4773, 15}31@”$ 9a oxy -EIB | eag (13 mlﬂylpﬂﬁi Elrans - 13 -enoic’ -

25 47/ 3., [err] - [err] acid opthylesterl5 - oxo - 16,16 - dinethyl prost - trans -
13 - enoic' acid né'{/‘hy|5/5’é5t5 - popy- o \‘>]dr°"y[é|5r']°"° ~dpdhcy dimethglopgst 5 -
hydroxy - 15" -300X0435.16.- .'ﬁﬁ.lomds DT ey = i5 205 - 1638 RAR C ol 0 e
ester; 30  47/5. 5 - wafsl 0130- eno cearctd]meth;[leﬁtél] - epox - - '0ox0 -.16,1

di et hyI - prost -476. 530°‘t“§§oss6ﬁlt %@9?3 en@t)rc- met este 15espe<r* 16,59 6. 5 -
chloro - [err] a “5%{ “or) h % -
di met hyI prost 3 tr?{r/t-;s) :, 1ccacécgrﬁg]h% ester dl%%th}@msoro - 35

[err] [err] - epti® 4 -1®loroe>dﬂH--.i67 1 @poxyd trbth ydy oxyst 15 36x0 - 16,16 - trans
- 13 - enoic acid h }meg%'%gg?st - trans - 13 - enoic acid met yl ester; 35

47/8. 4 - chloro- T Terans - 1ET énbic acéﬁﬁemy ’é,erls] oxo h§/6dl6ox§1/1m-°thi'|§r-5t 0X0 -

16, 16- di net hy40pr o&¥10: 5t-rm—nmo--tﬁbﬂ 6we|epo;arc-r glmehylt;tbxyestﬂer pxod71€16 5 - 40
bromo - [err] -[ert res ‘m'o o*eﬂl?Ga}:‘ met Féﬂf ns - 13

- enoic acid net hny/lesf'%'csfc,d PR - - 135%fo ?]"e&ylﬁﬁét tFJn?

[err] - hydroxy - 4#2: 40Xromo 165aH6- 59a- epo;@O- diaTehftdyr -OH - oxdramss =-13 -
enoi ¢ aci d net4dyl esteﬂmeﬂﬁ'lplqt}t lrans -blr3om310w %{C@rmf]thyll([ﬁetrpé%l epoxy - 15 -45
oxo- 16,16 - di rretﬁ p Qs‘gnmi“‘{i@ g"y dhoPr alh ‘Ff]}’{lP'Q%‘t é’f""’ 347/ 12. 4 .

thy

- bromo - [err] ]#r4r ﬁE@XYGﬁHQ% 5& epotzwdrwaxy lydebRy = 18XOoxo 1G6,if- - 45
di met hyl, prost - trans dmibﬂlylpmnemnsacnd- eoichagid raghyd ester; S

45 47/13. 5 : -‘roodo47/‘5[ é’[«g igdo. - Bky 13 - 9xp -16d>€c¢m§tvlwest -trans - 50

noic ac th
di met hyl prost - trans é ég‘f_ epg)? hyl, e%g'{féy 47/514 o5- 16 pdo -
[err]-"[err] - epoxy -drnﬁ&ry‘ipmt X2 avidaxédhyl ofer]
47/17. 6aH - 69« - epoxy - 15 - 0X0 - 16,16 - dlmethylprost -trans - 13 - enoic
55 _acid methyl ester; 55
47/18. 6aH - 6,9a - epoxy - e - droxy - 15 - oxo - 16, 16 - dlmethyl prost -
trans - 13 - enoic acid methyl ester;
47/19. 5aH - 59 - epoxy - 15 - oxo - 16, 16 - dlmethylprost - trans - 13 - enoic
_ acid methy] ester;
'+ 60 47/20. 5aH - 59a - epoxy - lla - hydroxy - 15 -oxo - 16,16 - dlmethyl - prost - 60
’ trans - 13 - enoic acid methyl ester; _ _ :



di rethyl prost - trans - 13 - enoic acid nethyl ester; - 50 47/ 15. 4 -
lodo - [err] - [err] - epoxy - 15 - oxo - 16,16 - dinethylprost - trans -

i [ er I -' 4

50 13 - enoic acid nmethyl ester: 47/16_4- iodao - [err] - [err] - epoxy
Terr] - hydroxy - 15 - oxo - 16,16 - dinethylprost - trans - 13 - enoic
~acid rrethyl ester. 47/17. [err] - [err] - epoxy - 15 - oxo - 16,16 -
di | prost - trans - 13 - enoic 55 - acid nethyl ester;

8. [err] - [err] - epoxy - [err] - hydroxy - 15 - oxo - 16,16 - .
| - prost - trans - 13 - 1‘353928?) aC|dl met hyI ester; 47/193g [err] -
epoxy - 15 -. gxo 1616 gethytprost—trams— 13- ﬁel_lc -aci d

et hyl esmn 56Qhloro 4 BAHO. 6.J0ef :ﬁoxy[éﬁr‘]w‘" e‘ﬁdﬁy AimgeH rPre® hydr oxy 3T15 -

0X0 -16, 16 - dirmest hiA - enojgragiq methy SvdrodS- 15 era%c 18%6'd net hyl ester;

1, 599, 28047/22 glr;le‘:hlgro.sf -Q;Hians -f3--etzl;|%%6:.ct1ljﬁeth)¥l o8 47/ 5- chloro - [err]. -
[e”]S' Y 4-- éllkvoro O%4H = -5)9%, t1l oxtsédllrietbm 16, }ﬁroétmeihym"é?hs - 18 - eroic
-aci d met hyl ~ estser 13- 4611022&'31 methyl|#516¥; [ [loko = 1GREXY - [err] -

hydr oxy - 4% 4 o °l"°o‘s %‘fﬁaﬁi lp’l éhyélla ?‘{521;1‘3 rgﬁs %013 " enoi ¢ aci d net hyl
ester; 5 47/2#‘2} rorth - @I 1 - per £ 16,16 epmhylprq_ss-- oxO 16=16 -
di rretlbyl prost grans - 53 temﬁsacnn@ethyleqqtsr,c am d. net hxg e%erl(,g 1?7/ 24194 - chloro

- [err] -pER&]3 - 6"‘”' éfﬂ‘} hyd - di met hyI pr ost
- trans - “B"ﬁg‘g g e | e

-ep :
Yl ?‘rers; 4%4 236,56 - dnohprost6aH - 6,9a +

epoxy - 1§ Qs = 13‘LGcﬂcﬁc acndnmw tep;r ost - .10 ns -1 -enoi c.
aci d yset hywzaast ebromo - SaH - 59a - cpoxy - lla - hydroxy - 15 - oxo 1%? ‘37/ 26 “br ofo -

- I est :
Lerr]- | er l’7159 f’ ng t%nfa o Wlngglfglg lgxeélmethlrﬁxréﬁ tratdl -met hyI pr ost -

‘trans - fﬁe@st 47/27 4.- .bronmo- rr] [err]-
epoxy- 15 47/3@x53 1odb6- ml anreten y (l)gzt hydrpris 13 1080 Bnidic acjyd met hyl
- est er20 15 13/31. 4-10 -e 0X. aCl %16 ﬁWM]pTosE Ekrias - hygr oxy - 15 -
oX0 - 1c %eﬂ., }1 f@ﬁt 2 iTans * 13 - enoi ¢ %Cld et hyl ester;
47/ 29. 5 47)39d9 -~ 0daH 0%, epoBpOXMa- - :bﬁdmeoxo‘S" o 161010 met hyl prost -
trans - 13 - edimemylamstd-mwﬁ é§?lé|a°‘d4“ﬂ‘§’b°m5 i odo - "6aH - '6,9a -
epoxy-_[err] - hydroxy --1S - og,am &&816 22000 . d| met hylzsrost -
trans23.13 - -[%rlpgugpeﬂﬁérﬂomgm& awHe75% mmeral -oil d1 ersnon) ml 1 g /31. 4 - isodo -
[err] - 5 l&azene@domdyd dr ﬁlse amb‘m“ ob1.3: g°'i sﬁb’ﬁ o Mt,rans - 13--
enoi ¢ aci muom hy °ZP °“a‘ e 21 f’e fokmyl - r.]ena;poxy - [err]-
hydr 0)58 r(:;‘; i oxg,’%yﬁgi -3,0%'1 P os;bntandicrmmthmemr@m c3@ci d net hyl
ester; added and-stirring is continued for another ‘hour. Tl__le “ES% X ati 3 V;‘
(ﬂ °32 wﬂsmn) |n 15rr1

hu 1704 c)dlohedyhyl [2-"ox0 -

25-To a’'s agieous N4, POQ q%}ff /-"
of benzeneagsefbgﬂg"éd‘h %QE%%H with os&f@l ti‘é
G -dm

3(SR 3 990~ thnor OMClT i lmd ? 238 Mtk of 3&nhydrous

benzené. Aitienes3 anmaugostmfspﬁmqmer. 2) Ehmex - - exo
- fornyl - 7The1“é dat i9l‘ “{'--‘fgn ERDfag{pgwl] Oct - [err] -
yl) - pent é@@ﬁsﬁ% :ﬁ&d{at Ssl}&,654q3®l.p_id Ca.rﬁc?csﬂwtpmg |s cont i nued

for angthef; 800 _Hz z,nlautnra!l545_'_“ ¢ s [éPr], and
t he opganl & p s‘uméltms F ﬁ&éﬁ“ﬁg&ﬁ'ﬁ;% silica gel.

El ution w ﬂﬁﬁbflraz‘“' °‘QW§% @ pgs préias at C,,{léimllfw oxy = [err] -
hydr oxy - '6'5 ;:atC,t I4L90qu-prm6natCeyél5bPF859§’la Ci$ 18, 19, 20 -

trinorjgy osp otrtﬁtacn 13 --enoj ¢ aC|d net- {herr]—4538 [err]
35 E= 1423 765§ oapmth@ @@tegewmf% yepyy °‘°§’85rrer T%g} -“".'ﬁ%@s 238 [err],

9, 870).. Th§°N % ﬁ%gaanﬁomeﬁhm’fmppmt : 3 oW ng ([er&])
p.p. M 3. 64 65 AIHOT (s iod) BImIkHME h__-. __ gggﬁg err] 4.3 m
1H.6aHsg 5. 00 Mﬂ“"@@ﬁsﬂect“{)“w i‘ fﬁ fﬁjﬂ%}“ i t@nerﬁxem H proton
at Cl4 69 ¢r “%'rés fm gad.ing this comaound Wi th pyridine
- and aceti c PAPHEAREEST. brdnﬁo aameva ed brnmo tdﬁ@! T‘@f eP°" og'] - acet oxy
. derivative Hyd®ky) 15 £ axo WHSR) ¢ %92% 5’ m (2. 02 s 3H
. [err] 8564 tean-SHlif eF‘i“]‘c Sc“Bﬁ’r"@@"o‘??teéf 8 ?sr"]wp zf 25 m 114. [err]; o
Example 49. ' '
Xam le 48 a hosphonate chosen from _
dlmest]l:?ft(guugiom ihe c%?ggcel:;fbl?tfyll)aphosghonate a‘r)ld d_lmethyl 2 -~oxo <4 .-

the following were: prepared - o
60 phenyll;tf)};ty %)%};osp:;: i llcev hydroxgy -hlSl +'0X0: (—45;1) cg;}cl)he)éyéc; lsel:oig - 60 -
' ter ! - -
trinorprost - trans - 13 - enoic acid methyl es 5 Sa o
- - 15 - oxo - 17 - phenyl = :18,19,20 - trinorpro
tl',:l?nc eltggr(r’t,l‘éhyl ester (49/2) and their 6aH lsomers (49/3 and 49/4 resp.):




4.66, 5.22 t,t [err], [err] proton at [err]; 4.97 q 1H proton at [err];
6.51 proton at [err], 6.90 45 proton at [err];
45 For the diastereoi soneric hydroxy ketones the nmass spectrum shows the

following masses. M+ 424 me and then: fj'-‘[err] [err] [err] (basis ion) _
[err] and [err] 50 ' In the mass spéctrum of the exo - diastereoiso .
the follow ng masses are 50 predomnant: -[err] and [err]; in that-of e.r@é X
- di ast ereoi soner the predoni nant ones are [err] and [err] Fromthe 5 “\-
br ono deu_yat iye, 5 - bronmo - [err] - epQ)599230||a - fydroxy - 15 - oxo -39
16(s, R) - 'f] woro—=%7— L,yL,lUllt:)\yl -8 J.::I U = FlinU‘rprUbL —tTans - 13
~enoi ¢ abed methyl esiy L sl A8 ot Eﬁr 03l 5 Sehe P b, |

t he procedure of nat P gn{aﬁaﬁa .rrmgt g-ofOX0 - 4
- cycl ohexyl but yl ) ginetiyhdnaxe - @nd (i Whlbtopﬁel@@)-- eyl phaliphonate in 10 ml of
phenyl but yi ) phdsph t"é’?s,?'ﬂgdj%%flf@o\@b %."i%__rf%é@%g 1% Sflgfc aggdggg, epo§<y
| ‘a -hydroxy -15 - é}lsa;kZda tifiued For-anot hour

trans - 13 - enoi CWannqheBﬁst zPes'tleroréaéE:/ph)se 1.ﬁqebhratedi anthe aamnypbas srr] -

hydroxy «- 15 - oxol'f—-exll‘?ﬂed ﬂzelﬂ PRaRic - °"t"ra§ after 3 -

enoi ¢ acid net!flyl %%’g%fm%% "Zjl‘f' g R g’r‘"‘rﬁs E:’ébegm °E§£%a% 4@?4 10
resp.). 39 17,18,19,20 - tetranorprost - trans - 13 - enoic aci 067 (50/1) (AMeoH=327 :
39 Exanule 50 To am&uu&riéﬁ@l)(am mfl § oBtherppH fisohiat( /zs%mmm eai6|90Q)i sper si on)

t
i n anhydrous tlgtra%@%lp Péfpilﬁ onree:ggrolggeii in g:)ll vﬁﬂg en %:ﬁ ﬁ\t"}“ﬁ?{f%a 15
sol ution of 1.'83 M- ‘C @%Yahd - MRLOpY |

phosphonate in 10 H f-(fOCHa,alhmdreﬂm:-,Ebﬂﬁ gtmarpréﬁbsed smxtce:se of stirring, a

solution of | g of 5 Th lowmgxglfﬁeren@s tween7the _ twoy gstcre somersy g CyCI e
(3.3. 0] oct - [ erj] - er’rﬂ? o A pR e %a:e:g
stirring is contin or. ano xture I'S acr tre

aqueous [err], the organic phase is sepq&gﬁgdsland t he aqueous phase |s

re-extracted W|th ben'ibrmbstﬁrmmmcfIaePr _yl n gnmohmedt r?acb:go a3tom -

chr onat ogr aphy on L. b? ) 2 %‘é r{ﬁl' of 0 43_
o 1061 bath orra‘zrnmg e R S

chl or ophenoxy - ~ ep@l I-ANG - [hydroty - 15 f aS- 16 1B -trifofirGeting

met hyl ester (50/1 ]7:12292([e Fr]mOl'E‘ﬂiG-t )lhmo@ailingﬂufes ehéﬂ Brr]
i somer (50/2) [ergt ol 3:':31 999,2’% oﬁtgﬁdmeﬁgrérﬁ% %howthe

mass peaJ< n e B&H%ﬁ]@fs 51r7|ga olved in e
fol |l ow ng fragrrent at i 'ﬁhcmws ofl‘dlll-the cibﬁ:p{»mds ]lgree[\&th’t]t pos glstsrmdw&drher nor e
Eég‘l‘% Shi@f.ween

confirmng the profk rraass ap'l' L t‘"t st
the two di astefeoi §P i e’“" ﬁ)%'gnf bR SRoMe and
little |ntense pea +atCH§4d=c4l4—etnat el tBendo-isohdrer hand the endo- ([erri)rséﬁer :
shows a peak at [err] and an inténse peak a 20 [err] 4. Exanple 51 The -
substitution of a ph @mﬁ%yl

YT Uor onat hyl phempyiib gl 1AL, mg“%‘;‘z‘?@“@é‘&%’?‘é o
25 fl uor opH@nox drexyprkﬁ ¢xpho ormstt lpmstt— rdntednmream

| eads to the 25 f r‘(f;g fi‘,@f! % ﬁ‘jﬁ’!]. @%6%%6““{;”]
d 1 d dl th
hydroxy - 15 -~ Oxoggr(l)“ ofrer I flétﬂ@fﬁﬁﬁ& ;cccees 56{! ul

tetranorprost - trEﬂEct-lorﬂ_\Bitl}dlﬁhﬂlemcﬁﬂld vsrpa :essg(vszfsg)ofsp[aems]a epoxy -
[err] - hydrody - wxyl-es (sazu/:; b 3ot gg? ﬁ Ripee B - 1Fnaendd, 2045
tetranorprost - trg'ﬁ ﬂj)ro f;‘&gl AN, laa&ld2dp w‘s@%%ﬁ%utﬁgﬁgﬁhbe”

30 6aH isoners ( 511a&e 52/!35]9 10 mi -Bhgaﬂﬂ&ﬁet&mﬂt ﬁlﬁll@ llg rafgd olepmpounds

agree with the Proprps rWBpotma hl@o an'hthsr likg [ err]
an interestingdif] '%fgﬁ? xc’ggl; m‘ﬁ °n‘f% é&? gﬁ%
3 sQlie% ehﬁa

anal ogous is that ts S&pﬂe h BIRAIF tn ydrox1 lﬁmmysorrer

and the mass peak [:tberr nd akclorganic phase BEe ueefdrt valumei n t he endo-i Soner.
Adsorption on silica gel- and elutlon with methylene chloride:ethyl ether

55 (70:30) gives 2.01 g of 68H - 6,9 - epoxy - 1la - acetoxy - 14 - bromo - 15 - 55
oxo - 16(S) - methylprost - trans - 13 enonc acid methyl ester (52/4), AMaoM=249
mp, e=11,450. _
The 14 - bromo - 6aH lsomer (52/5) is s1m11arly prepared S
: Exam le 53
60 A solution of 2.06 g of dlmethyl (2 -oxo -3(S) - methylheptyl)phosphonate in 60

20 ml of 1,2 - dimethoxyethane is added dropwise to a suspension of 0.265 g of
NaH (80% ‘mineral oil dispersion) in DME (10 ml). After stirring for 30 mmutes, 1.6
g of N' - bromosuccinimide is _added ‘and vigorous stirring is continued for 10



Exanpl e 52 The substitution of dinethyl (2 - oxo - 3(S) -
nmet hyl hept yl phosphonate for the phosphonate in the procedure of Exanple 48

gave [err]l - epoxy 11 a - 40 hydroxy - 15 - oxo - 16(S) - nethyl prost -
trans - 13 - enoic acid nethyl ester 40 (52/1) and its [err] isoner

(52 To a solution of 2.2 g of the [err] isomer in 2.6 m of pyridine,
co to [err], is added 1.05 m of acetic anhydride. The solution is held
at ] overnight and then added to an excess of cold.0.05 N sulfuric

aci t7p Extraction w th diethyl ethsg8mnd evaporatlon to dryness wve 2 349

[erTT butsaa Z POV LELT ] 1o 5“'—'0'X"O_"T6'(‘S)_—’h
ety B f TS oo el AT S o)) 5 g
of broni naliméth@lehinalis thariddéd. Ihé Mixtise B oo nwﬁﬂz aior3eyl ution of the
| atter COEA P, if added) Aften tlkOlsml mfk- » quide 14 ab@moencmensdetaunﬂll ali

ght
orangé col gafélwgg%{‘r ‘°a5315’?{29‘“ ﬁﬁﬁﬂ‘ e@r-ine ‘E afte i § then added

and the r proM - 5hdms - 137L Xhoi e &.eh@ SR (SNG bk obpg ofithe 6aAUr S- to conplete
t he preci pso'mtliiﬂ)otlp traa;mlenmwntlﬁo4bnbnﬂ dmdnExandsle m‘teiflaceta:m d is renoved

nder. vac {0k & P tha&é w'fsrsz 18 9f $hey Hor fistox 8-with al kal
lrJnet alm\r/\yd:fg;zﬂ)d' mnﬁ"{llg ajl §esf’eﬁ’ ngg’ v‘}'? ﬁr"&?d@gﬁf%‘ ﬁﬂls?andwiohe grgan: c

phase i-s reduced in voI urre Adsmraﬁnblemn on silica gel and elution with

met hyl ene  chiAosofusion of A3 geaf [démeting (2 - 9@1)’1) pspégnaze l.?}llogmbﬁf [err] - epoXy -
Il a - acetggigrslle lS) ded . flg‘tll to a gpensw E f ﬂsﬁilpr ost - trans -
13 - g0l @ ft" ?b c@iin ded a@l d’t t'ile thusb onp - 6aH .

i somer (SZ*@)HeHSOfslmmﬂh)a(ll rpmepareﬂoofyl)ptfg&borﬁﬁ Beddedasoludbnsol ut i'on of 2.06

9.2 Nl R BB, S O R

(80% 20 nersalhu@i of NHEEPOJ. srrnea gamap was Redt ntil dutral; pives f or 2030 . nut es,
1.6 g of %%gbﬁﬁ{%gg@? enonc aCId m y esilg'nt IS is ?ﬁ%ﬁrﬂ%ﬁgﬁ?{o}}? |'s conti nued

for 10 ° - utes. 1.35 g of
5 -1(6'- exo - fgg’g sofners'}wl amddw2 re'%?ro 2" - oxabl cycl 0['3.3.0]oct - [err]

- pent an0| c acid nmeth 2 - d| rret hoxyet hane is-

yl)
t hen' 2hdded . Uppsiistitetignof | cthyl @ W‘M‘)PFR& =51r= 30987 err] #is
S AR e T S g
Separ atIOI’WeEH’lptﬁpdred:a ge Wlt ene chl oride: et yI et her (85: 15) gi ves

0.9 g.of 6.0 orgpoyy - 1 rerrl}ydroxh Ho mm 41 715 - oxo - 16(9S)

- et A pr“‘é}}g °"yl %9’%’ °hy§ 4 ’iﬁc?{ ‘;f% ﬁgf }H’—ﬁ)"i‘féﬁlg ) and¥. 92 g -of
"the 6aH |aglmzo ost E}Qﬁ} r3e éthyl @stér /2pf pyridine-and 0.2 m of

aceti c anhydri de 0 2 g of the li‘,)&fnie sorrer gives 0.205. g of the 11 - -

~acet oxy der i wilivi@utfl the fok@yl/dddivati Wﬂaﬁ@iesﬁﬁSﬁiﬂd $58$peedds Wi th that nade
by t hes prdce(dwaooffor an‘tjl-endiaz-h‘ rdroxyl 0 2'Eaxalp ¢)@lommo@ol3't§t -ybnr of 8 43 g of

di met hyl ntanqgg( H dded d
o o e g Y Lk e R s o
Our

benzene. f er

| utyi: err eased, I5  0.32 ¢
~of . N -40bro '16 ;?; |,,%,,‘a’fiyqiga e@dlzy(aa?;x? 186 li;t:}]no ti:?e car banlg(p thus 15

prepared, 2. d4nm&by-I5/5 - 5,9d0¢ epoBy - ma hx;!xmctlyl )bpchmspmi)na:toe- i s added a-
sol ution of 2 PYSSt-IWBS'l-" gpic agid gyl ester;' 93?8 hydroxy 2" -
oxabi cycl c?f@ gé:;;‘_’%ﬁ; o xﬁﬁ‘f?ﬁ@g}ﬁl@ faigied a&?d Wi Dest er m of
benzeng. Aitsﬂers [BYH D90t oxﬁacm dtdky qUERGhath bis {he .addlaj on of 20
m. of a 10% 2101 metbyi 19bti -orane f l{ieren ic adithenethybyesterc phase after being washed
until neutPal ,zogf fﬁ’lU 56?“3‘1°qu3’0 lf‘ st ?ﬁgrom‘{ © Sr]oxo “hydroxy - 14 -
prost =~ irdl enoi eth
brono-. 15 56/60X8XEr a "f g,Qsﬁydmx an Br I$0Qixs -a®i d et hyl est er:
¢ this ise then Sﬁﬂhylﬂbﬂd- trd?ll'elB hemf:eaa'@ nthyl ésery | i somers .(54/ 1 apgl 54/ 2
i resp.). Bd&fpl&- Hn 69w19p;rg@ Slgbshydeoay i-d @fmo“e%ﬁjn% yl (2 - 7 .
“oxooct yl") phosp, p F"H £ Ak oc'é‘&ﬁ'ipém DEIEt- di met hyl (2 -

oxo - ‘4 - 56)580| X joRut aﬂo)qahqsahcni}ahﬂyana -dbf&ioh-th(%xo -oWo- - 4 - phenyl -
but yl sphos onaftlphewhel&‘, 12D o Wiinrgpross na om(}dﬂ mﬁl&@cbfglr?pat{*;ﬂcbste{ ser r] 55 epoxy-

' -1 (' 0X roxy - T 0o - -0
[err] - h OX% %%CHYI - 19,@,?20 nno)r%;-(o t - ;]'ans - l% - enoic acid methyl ester;

56/10. 5pH - 59a - epoxy - lla - hydroxy - 14 - bromo - 15 -.ox0 - 17 -

phenyl - 18, 19 20 - trinorprost - trans - l3 - enoic acid methyl ester. .

60 o : Example57 o o 60
A soluuon of 0.61g of (2 - oxooctyl) - tnphenylphosphomum bromide in 6 mi .



30 cycl ohexyl - .18,19,20 - trinorprost - trans - 13 - enoic acid nethyl
ester (55/1) 30 [err] - epoxy - [err] - hydroxy - 14 - brono - 15 oxo0 -

17 - phenyl - 18,19,20 - trinorprost -_trans - 13 - enoic acid nmethyl ester
(55/2). Exanple 56 By substituting the farrryl derivatives in Exanpl es 53,

54 and 55 by 5 - iodo - 35 5- (6" - exo - fornyl - 7' - endo - hydrox \)
- 2' - oxabicyclo[3.3.0loct - [€rr] -.yl) - 35 Pentanoic acid mnethyl '
ester, 4- iodo - 4+~ (7. - exo - fornyl - 8 - endo - hydroxy - 2' - 2
oxabi cycl 0[34 Olnon - [err] - yI) butlaﬁgrzgo acid rret hyI ester, and thg ~
corresporrEIL —4—H-de ' ' Oy PO . s eth—567%.
51, o00, Ler ] GRENSS LA i o0 e 4 SSUGRE

16(S) - methyl pro "B o -Gy AL D riré A0SR - ¥e- 3y . 40
56/2. 4 - iodo - ;ﬁmlaioxc a@cpﬁr)ét}iyl dsﬂeﬁm—% inydr @K}drousl&rahydibﬁﬂfm is thidbaddedx0 -

16(S) - methyPpr ogtfter 3¢ mqg; 7 tﬁ;@m& Va'@tngr°a t ct 1s thS Buferg%r r]-
epoxy - [er rl - hfaqg tll: ed. 1 iva gel h r trans
- 13 - enoi ¢ aci d iRk Mpl60)aHee0.21 46F 62H —'-%&aﬂ- llQ ydro: )er oxoﬁﬂ - epoxy

- 11 - <hydroxy - riethylprbst ermms 153 - emoi0acid mé y]26}ter Subtdqydnd rpg:paranvet thins -
- enoi ¢ acid Ret hyryeescbgﬁat%gf% (8i0; E'@%allo“[seﬁepqratloneb'gw balf nf) 65H, ydrB’ky

- 14 - brono - met hyl prost - trans - 13 - enorc aci d

rothyl aster: 676, bl SPRYY s LA S 2yt 15 - oxo -
20 - 50 1 wg(;?c acid 'h% les (Eg e}’ r&gtgb‘?k% (%P %? l%'&ty
50 56/ 7. 5 - 150d0 dxe%;&rdh r(—30(fnlﬁadﬂ Aoy te a t&l‘erdOI-M luﬁ onnl.BIHa, ibdgno - 1515

-0X0o - 17 - cy 1 et 3 @ver tSIm l‘ 2 h 1éa) acid
met hyl ester: 56/ ec §F§ “s a%gs s“zr m l‘:tt:gl %? "““ggz 0X0-
17- 55 _ CYdi' e fdr h-is id%drﬂaf(ﬁlrsﬂﬁzﬁ gel ahd élﬁk%d w1t 1ethy!3n0| c

acid nethyl e#ter; ethc‘SSOﬁdﬂ93850£d,l ot - er-re oxy-l eig(R}!;éah r?td-rox y20

- - - tgpg, - 13 1 pnoic hle Lo paH - ] o
14 br oo 15 - llléé%@ﬂ%@;o_afgros 2 qu en cabr{;%) 3 t 13

Y. er, m.p. 69—

enoi ¢ acid methyl. (ﬁ%f Qpect 035 SRRAKY s LUKV O, Gh). A brom) -
15 - oxo - 17 - phwhlybn in nieBhahél, (2 Ghl)tof thiosster i sdeated tvitlaﬁﬂsmg ofdithium GymbxldeaCI d

met hyl ester.2%0 and water (0.8 ml) for 8 hours at room temperature, obi® removed in
65 Rofi Fon o Qe i e g s 1 LR i 1
6 m 41 NaH,PO, solution until to H 5 and then & w dlethyl ether. The later
41 of DMSO i s. addedganis péasotratcolbme fo 3(%?.14_81 qo mras“ssheunmntsthbmmrdde i B 3

9 I n a U

nl of DYSO whi¥e %‘spiy 1008 SRR O el S Rlod ®ty fﬁdﬂf 5
(6" - exo - fornmylis designated. @&ﬂ&un e 3a wdy d& _
[err] - yl) pent arredrmuacredcttmt\h Z:t{BH we lob@ined besideanie dr (ypSalcohol the

t et r ahydr of ur an |§"’{h afdedep 'llaAflﬁ(é'} °ldan equal
vol une of waté? i %ﬁqﬂi‘eﬁd ﬁf},%'?jll 1%965 &Cﬁﬁ; l‘nyI 99.

ether. The conbi ne srwl ﬁoxﬁxﬂhe&% diasvarebigdin e&mérermiﬁfroa fapo

solvent is evaporefolédvmgcme “ _ on Si |hlé:a gel X (g:ycl ohexane dldet hyl’
a = I Cl'lOlC 1

et her (40: 60) |ven?'~7‘_’ﬂ(i35 Ay of SPER en ms yArpRYRIgSt = o iy Idxyenoicya 0XQq-

20 methyl prost- t ~ -eﬁﬁ ﬁ}w&x rtran§Uh§eCHﬁgiQtacxd

preparative thin ]:ﬁbthylestdraylenatc ,@#&4 aled ew@2°s@far at i on

of the [ERR] and [#® rsapomﬁcatwmh &E%rn wnis nd. 57/ 58 A

sol ution -of “d,L - LE _oﬁsgﬁ ‘f h%}lg'?fi’%{}’mt 18 i% °“°ﬁ?%‘]§‘{(§ L tragg

13 - enoic aci d met hpH espPer- e eoyo Ha, Snedihydroxgproa t-eaks ‘| BRRhoic aéld @1,19) , |n

dry 15 - diet hyl°‘let"ﬁ'efnf{3 : hg%& seTt11.6° éE@H),rred 0.1 Msolution
’thl

of [ERRL in dry 15 armo §he s@gﬁe%tl& hours, .
t he excess reggentpréssmgm osed cautrous a |on o ~saturated NaCL 59

sol uti on and aqueous 2N sul furic acr d. ghe %anr c layer is separated,
washed to neutral andygy#ReémeRturk of 6 Yl - rAikfufd KpN&t afoun@ShdisegwbiLh is
adsorbed on sili Ca;ognﬂbn ainIb9 elgdfNLBHM, tid7 dil ef ban2-02 ol, astgneiuallydgédefoch 0. 38 g
of d,| - [ERR % myof £ 032 agi a g’ Cacgl 2o§lh(7 ml)zt!\e ryder - g
enoic acid me ﬁy gé'go aﬁ 8 loh rp s trar%’rg’% -erﬁn%rd‘ ep §(y
-1 la, 15(S) - di hﬁ ytﬂf(lsﬁl) in hﬂ.lbs prop ¥ -Qﬂ@d added kdlthe béve, prepaped [ ERR]
(mass spectrum M eCe{(BHx)tz] in g Enird of 40 mmumglh%m«tsgre gém?dgﬁgzwgﬁ s m'ggzg}gr S
Cr C ] .

treated with %9 mjm;aor} agqun@?%mg?& hﬂ%he solvent is evaporated under vacuum and the 60

residue s partitioned between water, 0.IN H,SO, and ethyl acetate. The organic

extracts are collected, washed until neutral and after evaporation of solvent the

residue chromatographed on silica gel (30 g) using CH,Cl, - diethyl ether 70:30 as
eluent. The eluate yields 0.21 g of 6aH - 6,9« - epoxy - 1la,15(R) - dihydroxy -




25 and water (0.8 m) for 8 hours at roomtenperature. The nethanol is
renoved in 25 vacuum the residue is diluted with water and extracted with
diethyl ether to renove neutral inpurities. The alkaline phase is treated
wi th aqueous saturated [err] solution until to pH5 and then extracted w th
di et | ether. The | ater organic phases are collected to yield after
' tion of the solvents the free acid 30 ~d,l - [err] - [err] - epoxy
' (S) - di hydroxyprost - trans - 13 - enoic acid, ,30 mp. [err]. The
15( 42 hydr OXy corrpound |s a nopsggzg(rystal | i zabl e 0|I and is dg§rgnat ed

GOy e —oxe ~Hr—the—redtct fon
reaction V\M Qieng 5 p: ﬁ‘dﬂ the nat - -
[eri] - epH&y y][:fter) t)ﬁ:" Lg'ﬁy#g E ,ﬁ i _‘2@ ‘enoic acid.35

met -hyl estdihydrcmypl ST ﬂuoﬁﬂdra '&:ﬁilohexyl - 18,19 ‘,Eosa-pra r?acaiahpn the free acid
m p. [Jer r]13St guoicianig nfetlyhrester K39/3 mcho 63—l @ &fram él@pmgmp@el() rapd 60-pol &r

- conpounds'é °H15é'g)fo‘f'l"t5‘ﬁﬁﬁ%{4)esters were obtained: [err] - ‘epoxy - [err](R -
di hydroxyprost -:trans 13 - engkgnﬂecwj 40 ‘met. hyl. ester (d, 1, nat-, =
ent- oils) S'Bbtﬂl)ttonofOISgoNaH - 6,92 -epoxy - lla - hydroxy-lS oXd)- Jeert ] - epoxy =

met hyI es rth ldli bﬁ ¥ f[) tcrgzgtmm_s:_ m-13 lggeyra iyhesler-sapani f i cati on
thef ﬁéﬁ ne,f, r(osﬁa e EOKYprost - trans
- - enOzkﬁltrale zl"OD ution &l -15 ﬂin ﬁ’jn

Jyaporated in

45 [err] - VagihuX o rhea ng%ﬁﬂ@é%%)&;%ﬁ%%d mneldacgﬁmdnxwrm _ enoic acid
(d, | o g%’ h y. copgoounds in
this E%(arrp 1@,’@ ¢ ygt r.’b]%e clue ffg'ﬁ 0. 18 |9goeé@.ra§lgf entridgr:: :
50 Exanpl etnﬁ!@_ _tflandl _‘_Emtrmo;ommﬁnctdﬁﬂ 4iem)and)r5(8h>lw E:rkept at around
-5 to [err*]leﬁ(g?ﬂ'RS’PF‘bﬁP/bfﬁ,M mg of -[err} in.7'm. of propan -.2 - ol, is

gradual |y added ‘to a solution Obxdtiphss 9. Of -anhydrous -CaCl 2 |n propan - 2 -

ool (7200); t HBNreduabarof Sk - 5Dkl T EgoRE - l&iaSCHyﬂiokj)n 10f- &o381¢y-of Herr] -

. epoxy - .[emct]lyl-_ oydbesayy - 1 59,20 -oiiporpros6 5 t@@é

) enmfﬂa é)rﬂvthyl 17 - cycl ohexyl
|18, 19, 200 s I
Vieadihioriie-atgFeths T5RS ofa Emwae %

‘ g{g&ﬁter (48/1) in 3
m  of “pr opw#h metk 2 in a period

of 4021 numegf Sa es,Deacpoxan maz,x:r(m edlh!;irm lGunnImlBle stlﬁdéggtny ?t a2% enpergat ur e
T angi ng at 2 ‘H‘E]?P '@g o tion of 5 60

m of ‘acet el ﬁ&ﬁsc 1 e? t° Hd%%r;é evaporat %dgunder vacuum and
the  60- resrdue |s partltloned bet ween water, . 0.. 1N [err] and et-hyl

. .aceta The anl c extr a@B‘F 6act ed utr and “after
evapofsgt i 0 r° s‘i k Hq + T (30 g)
g 1353 er
en

using. [err X0 - ba h ;@naale w@nﬁz rwamkyuaiuesgoaéds 0 21 go
[err]- pd. Thé mixtu eita(rﬁ)i for 2diotry d!ldjh excess reagedt is decomposed with*

water— he . organic phase is separated, w al . a
1, 599ﬁ 80 prfhic ot es':‘ eftgrg’f‘lllz(ciol:nsxlcagei phethyletaa’lzetgiﬁ,(agelﬁew 0, uorgs - 17 -
cyclo exyl3g %&ﬁ?;}zﬂ ﬁrtpg? .dmmxyﬁe aacid rret hyl ester
(59/1'), arsd- Bnoletagid mfemyhestarS(es)) andeqd mero (15@)2)e,pmmsz/z)emq (from di et hyl
et her). InOlItﬁeedsarre Wway, reduct on f he [err] -“époxy - I'"1a, 1 5(R) -
~di hydgxy - %@; fromi 151 14Qr ¢ %i --“;8[1 o 151r| ngy prost -
trans - 5 oxopro %a;%"rlmsuac- agtr’cﬁimh i1 éSﬁ:t' M@an@}gmﬁﬁﬁé of (f r?)Hm '

- dii sopr opyCHéllhedl)thylaﬁdr 640, during thef chids(s rap icetmmtio @Qﬁll?lgelExarrpl e 60. A
sol ution ofe @ @btaiped 436 gePi:f 4 o e A 63'7%‘1@3&8 15(@}“’ -16 nethyl -
.16 - Rgto omer%g §A lutio rol"flﬁsf?fo@ in niekid é St is't Lwiei d gethyl ester
10 (44£q11)odsanm lnaryteld (73 mg )of | Sl4c-odibenhaat 6af+ 6.9&2 aqux}f educed by . -

addi t i-onof g 15(5) t dibydroxiprash- ens[-ek3r | enpis@cidd$3/Dn water (0.5.m ). TFhe
reaction mxture is neutralizedgly,pdgh tion. of 15% aqueous [err] sol uti on
after 15 m nupsaf, amkk ﬁrh@amevsammteesd isdpropasdl dgsolviitandNalid (85 reS| due i S,
extrad®ed mg)ttheec ioncaf168H -t6Pa mm alq:fhbdeoxm- uroéooflﬁe 4713

51 ca gel 15

.. rifer)-lS( ,ﬁ‘i{’ﬁ"ﬁ@ﬂi ?ﬁg:é%%ﬁﬂa r%gzst%iop@%ge Eve [err] - epoxy -

- 15 [err] o) actt thst (64/1)16:1.,—#&3 MeOI-m&nd 0.b81¢ o 15(R) - EBimEE 9, 20. -
tri n0|5§)r 05([6 /2) The 6aH - 15( alcohol epnmer( 4/3) 1s an orl with [al.,—+12° (MeOH) ' 5

°”==_1:

Exam 1e S 1 L
v A solutlon in: dry dlethyl ether (20 mi) of trans - 16(S) methyl 6aH 6 9a -
epoxy - 1la - hydroxy. - 15 --oxoprost.-frans =13 - enoic acid methyl ester (0 002 )
M, 0.72 g) is added to a stirred et ereal solution: of zinc borohydride (0.01 M, 100 C
. 60 ml) ‘The excess reagent is destroyed, after 30—45 minutes, by addition of 2N- 60



trans - 13 - enoic acid nethyl ester (conpound 60/1; 45 ng) and 15(S) -

hydr oxy - epinmer (conpound 60/2; 62 ng). Exanple 61' 20 By

reduction of 5a - 5,9a - epoxy- [err]- hydroxy- 15- oxo- 16-____ 20 nethyl

- 16 - butoxy - 18,19, 20" - trlnorprost ~ trans - 13'- enoic acid met hyl
ester, under the sane conditions as in the procedure of Exanple 60 fo ved \
by chromat ogr aphi c separatlon of .t he :epi meri-c al cohols (300 ng) on si(l @
gel (12 g) with nmethyl ene' chioride-diethyl ether 75:25 eluent, we

respectlvel y4;pbt a| ned 100 25 ng of [er59];2803poxy - [err] 15( R) -di hydl3_ox'3r

- 16 - thyt™ [ I3 -
enoi ¢ acht met hyl SRk o] AL SSRGS e QLS phate FeTiRS. These
are then saponl fiegl (25 y)i esing hérdy lmrcrhlm podietihylg etfldfre(@()al)lad cluetl saffprdinged 61/ 3
and 61/4.' Exarrpl é1.% 3 0278)0“ b:éirowmwne /r“e%‘d KP“NM ®i on of
zi nc bor ohydr Pde |§ﬁly ﬁfﬁg - nmggc xt)l"@l é& thg of 55

bromo - [err] - ep@imeth reatfsoft NoWidgE aci erewmned—p os -
enoic acid methyl ester in 2 m of anhydrous [err] is added. The mxture S

sti rred~for 2 hour

and th excess r dec th wat er-2N.
[err]. The organi 5%] ?E%Y gﬁ%‘%waglﬁ@?ﬁl 1 g‘“ﬂ r'a‘{jhygﬁ’éy@a”m“ .

evapor at ed t ojodr yRess .6, %—t@'a,e omrgllm&aylgelha%(sh emytubxysroaern@ishyl 10

acet at e«90: 10, 35 138 C@ idb - brom) err E -1 la, 15(R) -

di hydroxyprost - $/angH -0 m @fcz @ﬁ%ﬂiﬁs ‘B Yd &gs N6 ny of
15(S) - epimer (622k WHe @& B0 59 d,hydr S ngards.om 5,14
- dibrono- [ers] - epClX)Leno atid BBLd390R ylat,=1 575, (o]0 70X @@HCIY] - trans -
13 - enoic acid mé¥hyls e l!fg OGIZH ﬁ md GBMN a|6€§)m xethyk - oﬂaﬁ‘é@ﬂ)] di et hyl
et her 60: 40, durig p on. ca we

obt ai ned 0.056 g 0985‘1114,‘1 @Uotmns[grsr]enogﬁ g% m%hM 1%91&5)

d| hydroxyproszo - bbans - Jlgomo e NGAHL - a9 - neplokyy/ | "wsiber d(lﬁiﬂiyll-)llamid(a) -098
"15(8) - 45 s 18§ eQicqre

O 42 AT R Aot AT iash - plaglzc! 15

6aH - 6,9a - epox¥ysAL. [SERHo(icS) M i-hyschaOX yegorst - 16(8Y anmethy3- oSG acid

(63/3). .ExarrplSe 6 difyydroxypres el r@melmlé of _Exanpl e 6 prQ nol s
sol vent and [ ERR] %f/k% d;gﬂ‘:ﬁg;z rgd' &?ERRI"“ epoiv &?ERR] -
hydroxy -. 15. - 0)66/13 6r;9rzrt q,ei,onel -mahganoxma 15(1;'7 .18, 19, 20
- tetraporprost - trardshydrom)rostemc— Bci eh om:-ﬂtcwy ester 0.4 g of . 6H
- 9a - epoxy 30 [ ER¥4 ]ggl MI‘USPE 1fyrl.%nos%*§n= yh 7, !LIS‘J?@')ZO 30

b
Cetranor prost -t gats 3 ’S&%""’” "““aa ri‘ﬁé" <ol %l)metryr,rsarel (MEOH)
and 0.18 g of 15(#4- 1epd Y - Edoic acid, G223, ’[Ja}e,séa - al cohol epi mer

(64/3) is an gh g@ i3 pr?- 6@‘2‘ Afﬁel utefc%ﬂ i %rrpmé ' RagddlSut| OER’!}S”
dry di ethyl ether z% 3 0 [E
hydroxy - 15 - oxg"r))/r?-)gs; -eniur;a @,@ E enohlyE: aC|lg&egé}§$&gg}%& “ap S602 M
0.72 g) is added t¥1%-SpHt-i 9= eemhre-r é@lﬁ scdimﬂthxbﬁ 1B&,15 ne. dﬂwdmhxpdmele (0.01

M" 100 60 om S “e tro f k _ut
by addition 0 )55/19 gﬁost trﬂr;?ﬁn% - én‘fnc ;g?éy ‘i’é?i') ééﬁﬂ 178,155 -3y roxy _ %
1, 599, 280 65/20 4 - bromo - SH - 59a - e oxy - 163) Suhpfhyl’-r Cllaﬂﬁ(d) kn NaCI

sat urat ed aqueous hr/ QRYPIOSE - A anidc vﬁwed ed..u t| ral and
evapor at ed tmﬁyﬂ%@sdﬂg@‘; Toes ﬂg,ﬁﬁ ﬂlg{,&ﬁﬁgl@ ?é%ﬁe%wy Tl l{’f’gg)&r (ZEEQQR)
usi ng met hyl ene- cbs/m 4Cte: 100, thy}sﬂet hg& { &poxd0) ease! Uﬁé‘thyl .affl_anstLS'ng ([ ERR]
M 0.27:.9g) of the R)hydl‘ g}"m oTREpiC asis and (t 38 g) 5 -
of the 15(S) - a E? ,,am '_yﬂn i@gs} (Met HPF Xl»remw(ﬁw) -

Qi o
5 di hydroxyprest 6544 am% RPL CleaC] mdill DY 11aA8(sPL difaraky - Whing tshi s
procedyre, the nethyl bemtoercst ofrartshd3f-alnblom1dglam ds. were_ obtalned: 65/3.
N

[ERR] .- 6, 9a- epofY? %{ %%Zt- 16(RE’$,L 5( By 15(Sy - h‘ymd&%y- 11 ost -
trans - 13 - enoi gs/ACk 9a - Hﬂxy 11a,106HR) dih; HR&W' 14 -
la, 15(S) - dibkydrox pbﬂﬂto rosttrmm--ls -“enoid - enoic acré’ [ERR]ss-

- - 7. @ -_16 thyl. S(S) xx I4 -
epoxy - 20 - met h$¥/ be RORPP 155%’ : B(&frﬁggr;ggljﬁ phissk 1drhar¢r§

65/28.. 5pH - 59a - epoxy - 16(S) - methyl - 1la,15(8) - dlhydroxy - 14 -

: bromoprost ~'trans - 13 - enoic acid;
60  65/29. 5H - 5,9a - epoxy - 16(R) - methyl - 11a,15(S) - dlhydroxy - 14 - 60

bromoprost - trans - 13 - enoic acid;

65/30 SBH - 59a - epoxy - 20 - methyl ~ 1, 15(8) - dxhydroxy - 14 -

bromoprost - trans - 13 - enoic acid; o



13 - enoic acid, mp. 57-59C. [[ERR]]=+14 , [ERR] 65/6. [ERR]- epoxy - 20 -

methyl - 11 a, 15(S) - di hydroxyprost - trans - 15 13 - enoic

acid, mp. 38-39C, [ERR S 15 65/7. 5 -

bronbp - [ERR] - epoxy - 16(S) - nethyl'- ,15(S) - di hydroxyprost - trans
1 emoi c acid; 65/8. 5 - bronp - [ERR - epoxy - 16(R) - nethyl -

(S) - dihydroxyprost - trans - 13 - enoic acid; 20 65/9. 5 -
[ERR] - epoxy - 16,16 - dinmethyl - la, 15() v 20

di h 4pxyprost - trans -13 - en0|l-"9@--'0d' 65/ 10 5 - brorm - [ERR:]-_ epoxy -
1.1 a3 - - + LeMaci d;

[ ERR] 65/ 195/315515H i-ddg-- ep 6&1R),2@pcﬁuyethyl - 164, !SS)(S) cmmirw 44 [ERR] 15°(~»$) -
25 ' 5/32d 's"lilﬂ' 5’ -1?5)5-8@439{3; gf(gf “thethyl - Ha 15(S).

25 65/ 12. gkdxypros A EREYia: 1 )RRy 15( ) -

di hydr &xyppsu3y 5 14t-ré1h8>m€> <1 8pH S&;ﬁu € e@oxyd- 16B) 13methyl ~ uada(& FERR] 5 epoxy -
16(R) - ne dihydnoxypros s grans - Gr*’é‘ rogt - .-tr enoi ¢ acid; 30
65/ 14. 5 -%9%/4 S o pRgmo ;,?’x‘é' x§2d->P 123 L@y HHFH%‘%) © 1lal5(S) - -

30 di hgdr OBY/TH. ca -dibfcams 22113 ﬁwon@(smi - @bkl - Stn @90 - [ERR] -3
epoxy ¥ [ ERR] 151(1®r0xypmsw€fm'x-yl3- @ic-aciiet hy i rost -..trans - 13 -10enoi ¢ =
aci d, [ERRPYe5/M4 16 Slbfr%s mms fER@P%’doo)é?( meghd) [laghdHyl - [ ERR] |
15(S) - 356 O a5 o quc AG 11a.159) »

35 65/ 17. [ERR]dlhyd ost - bagsS) 13 - enaich;cid - S) di hydr oxyprost - :

“trans 2 1365/339 gﬁ'ﬂd omes 5/ Y - 55[ CPOXDE PRy meﬂwﬁ 161Lald(sheth |15 -

[ ERR] 15(8) gggg ) 0 d '65/19 4 - .
~brono - -dllg rﬁt-i&éjbg oﬁy%fé(sm,%‘ E@f@?‘ ngdl%%roxy -~ 40 prost
- tra% 15340 6H ol @9zae|qbpxy65/1@®6 zunmethybr-oﬁu,IS(S)EERR}iroxypreqnexy-- 16(R) -

. met hyl [ ERRJransst B) - enqi iy oxyprost - trans.- 13 - enoic aci 49 65/21 4 -

bromd - [ ERBhmeWiilheir 15K - Sfmeridl aldBlolWbs/ai doled7d MeRetively}Suh
di hydr oxYp Eﬂ?%cto:respbﬂdl;&sl&(- 25 %:ésgmds a&m( ublinitted to reduct‘%n lf‘::engied g;

45 65/ 22. 4hromptgggp!nc s g_fro :g nd Sa oisomerti) ERR] 15(S) -
gty e B A RO (o ooy
- eiHé 40 and omer @S lfied folyidlthe
aC| d 50 gg/rgsitt_rﬂtgg gff ldsrgg of-estbﬁhﬁ?iio %%é 5@8 e%;i&iﬁg)ﬁ d| hydroxy -
c R YOPFAPRINY) estons ags. igng a€25 [ ERR] EPoxy
to" 65, hyd t -
e dgﬁﬂ’g%&mﬁﬁw it el Bt gt w1
) en0| C aCI ro; 1. Exped terel are %t 1 I oxy- -
55 . - 65/MW4 ’thmc%lg f epqtg_'ﬁ@ﬂ.l)apg(ﬁS/?ém signated 65/305 an 65/306. Y Y
55 65/27. [ERR] epoxy - 16(S, R E%le gs et hyl [ ERR] 15(S) - d| hydr oxy - 14
; - bronoprost A iddids of 33 jod€ROGEH -61619d Efoky 8. 16[ RRnethylepaxy- 16(9S) - -
met hy|35- | Iompl@( Syrans i3 tyxagid met estbr@ p msi;ethyl ethen(§ ml) 83 - 3&noi c aci d;
60 65/29y mueé?%s"‘%ﬁ?ﬂ ‘°ﬁ:8&f$5‘§e§’32 “"’aﬁffﬁza"oxy 14-
0 B, S nd e o mam e o
- & t 1€ ethe@noi Cc aci
P : e 016 ot ;%oa% g 693;';;’:"%@‘““ iy lgg;- 0
44 65/31. Bydppprss y t‘ﬁ s 1l.a,15(9) - -
di hydr oxy a%,asz;wmb I%G&B smgg oce - eno‘fsce ac 5/3 5,14 -
di brono - 6[ERR] - 6, 9[ ERR] - epoxy - 16(S) met hyl . - II[ERR]' 15(9S) -
~ di hydr oxypgost 7% &N 3 1 di bronp - 6pH
- 6, 9[&RR] ek eﬁ%ﬁyfﬁe(eﬁf’&s hq1|y8’°%f Eﬁﬁg '('%‘f'ylg'%ét Srand ﬂ a5 "
66/4. 6pH - 6.9 - epoxy - lS(S) hydroxy - 16(R) - methylprost - trans -13 -' .
"7 enoic acid; :
66/5. 6pH - 69a - epoxy - lS(S) hydroxy - 16 16 dxmethylprost trans -13- _
: enoic acld N .
50 | 66/6. SBH -5 9a epoxy - 15(8) - hydroxy - 16(S) - methylprost - trans - 13 - 50 C
_ . enoic acxd
66/7. SpH - 5, 9 - epoxy - lS(S) hydroxy - 16(R) - methylprost - trans - 13 -
. enoic. acxd -
66/8. SpH - 59a epoxy - lS(S) hydroxy - 16, 16 dnmethylprost trans -13.-
55 " enoic acid; . 55

66/9. 5 - bromo - 6ﬁH 6,92 - IS(S) hydroxy - 16(S) - methylprost - trans =
13 - enoic acid;- -
66/10. 5 - bromo 6,BH -69a - epoxy - 15(S) hydroxy - 16(R) methylprost -
: trans - 13 - enoic acld . _
60 66/11. 5 - bromo -. 68H - 69« - .epoxy - lS(S) - hydroxy - 16,16 - 60
dimethylprost - trans - 13 - enoic. acid ' S o



di hydrox prost - trans - 13 - enoic acid, - 65/34. 5,14 - dibrono

- 6[ERRJH - 6,9[ERR] - epoxy - 20 - nethyl - .11a,15(S) - di hydroxyprost -
trans - 13 - enoic acid; 65/35. 5,14 - dibrom - 6[]ERRJH - 6, 9] ERR] -
16(SR), 20 - dinethyl -11[ ERR] 15(S)- 10 di hydr oXyprost ——tr=ans

13 - enoic acid, 10 65/:36. 4, 14. - di brono

trans - 13 - enoic acid;"65/37. 4,14 - dibrono - 5[ ERR] - 5,9[ERR]- epoxy-

- 5[ERR]- 5,9a - epoxy - 16(S) - nmethyl - 11[ERR], 15(S). - di hydroxYprost -
16(R) - net kyl45- II[ERR] 15('S) - di hydrox

- trans - 13 - enoic acid,

15 65/ 38« 4,14 66¢1'2b§0"%,' 5 = l—epoxy - 20 - methyl - 45°
1 [ERR], 15(S) - trank "é"l‘& Héﬁfhbgtoxy tIf@Ens hydrfi@ = 2D RlefhyREdsO: -
65/39. 4,14 - di br od3- 55[15 6

9£POXY. ?f( R 20 - dlrret yl -

1l a, 15(S) - dikydr oxy thylp qstaﬂsans -13 --en6i thﬁ a 619')"%3’ -6[16(RP0 - 6, 9a
R
in

- epoxy - 16,16 - n% ’ “’“ 1‘5"’15 (8) - -epittiehiy chtookolp (688 ¢ 6284 .
trans - 13 - enoic. tam logt'dpﬂiets ;at,\gé’["%tm’t b jape ubiyed- t@mgmro%&om‘ﬁ%ﬁ@ 5
(65/41 to 65/78 regpedta tartrpslf okl SEHRiaseRbEGIHRNSI,N, 15 - 0X0 conpounds
are' subnittedigo rq l l-(f SI' nb)(RbMeahmtpwgm- Sl °cPFPPalSt arting
from 6] ERR] H and 5[;5/& Pi66/2 re-de&mtﬂﬂfﬁwswia 5/2 pare lt@)he
correspopdi ng 15(S Mvcﬁwﬂs'r He G B ﬁ; ggafe desigagted] po&ﬁlﬂ 15( '
- al cohol s (corrpouﬁffég"B‘SS’ 8638 10056/@&/ 154) so tlhe ') pleohg)s 664dte 66/24 are 25

except 65/40 pnd its ﬁ[ﬁﬁgﬂl aster eoi Example 65/ 116 are then saponified to
yield the correspopﬁstag; %éhs wuﬁrf@lo”f dS(Spf- l@&bwssﬁ,‘ialﬁa)at_oep@g{jg are .
desi gnat ed 65/ 155 5 eduqion bOthe ¢ 1_ o Eﬁeli‘ alcoleiscircoobyai [ estiérs.
65/ 41 to 65/ 78 ar e“BEbeY Haﬁeampeslsa_aﬂss ong of ¢he prpeedimes 15( S) --

hydroxy nethyl esémr HERB]om%O gl aster eoi soners 65/79 to 65/115 are
desi gnat ed 657230 to 6&63%;c£5 “tr?é°"y30“3¥5é(ﬂ) - diblggrdxyoX wai¥el fay] ester
[ERR] - di asterem@@m&‘fschbea démgnsayae.d 65/%04 The aci ds of fge
esters (65/1) and:gB5P2) cHie nat.ed 6 /305 a RE Bawpl B 66 A
sol ution of - i odo- ¢ St & Xy - ma(la)s) dikpd:p 15 35
oxoprosf, - t ans -67/18 14-ehmmé-a g : irrri‘;(?zlrieythyl et her
(8 M) is 35 ag 'ﬁ"h t-j 9 e't#xslolla,tlz 201- @iﬁq ¢ EM‘t de(SiR -di ety

ester (25 rrt) After elo Hq ea!vxyeei rs(s)waﬁh e,s'}" )by
addi tion of sat 676t &c- tﬁalnth ;;‘HQ?‘Y tfmmedt nbRlacighe usual

wor k-.up; 't he %rga e l7s csrelpl&&ﬂt.e[@ 15@’& 1 dedih wdueld(SR) -
el )

chr onat ographedon ‘ﬁ 'ERRl] is5)di & enoicagidy i e| g _
0.16 g of 5 i o0dosus. GBJL:EQ?%Q ﬁg%;%‘ t-tr.d.r@(R -enmatalamﬁiuomlS g - 40

N

hydr oxyprostss tr s difle@Go-- _len@yaoha -Gﬁh oxanduQuDQS g of
15(R) - 'hydroxy e ‘;(161 myngtltzhs(s)pr Imcesrtlers of
the foll owi ng acmdﬂo tringprcyt - &[arﬁ ]3 -en&c de 15%8)

hydroxy - 16(.S) cpr:qmt. henf oY, - U8B, [5(5) - dlhydroxﬁﬂ(]b’ ci d:

45 66/ 4. 6] HBR] 67/6 9?& X?l:!oxy 1 iRty h(ti "m“_'l; &@p = engi¢ @dimr ost '

trans - 13 - €enoisacy ?m@‘ s ;1 ac1d6 9[’ RR] - entyh 5 920-hydroxy -
16, 16 - di met hyl prosttnnorproa zrﬁgi‘ 35'@!'5 dgwmx;sen cyaﬁm&yr [ﬁB%

5,9[ ERR] - epoxy V135 )bronhydrwqy oxy ]ghé:[; ost - trans S 13 - 50
enoi ¢ aci d, 456/ 7 g7/pf, &) _e"YlB 18/19:00° trmofnmxy trans - 118(R -

pH

met hyl pr ost - trans vy % lré’ﬂ'é’l 6,86/ &porFy[-EﬂR] ls(s)g _- poxy -
15(S) - hydroxy 7%, 516l broti e’ g‘g r°:;otxy arr?-la 15.(1.?)'0” (ﬁlﬂ& SiF end?c
aci d; 7 cye ogtexyl - 18, 920 - trinorprost - tr ans - eno-lc o roxy - 55
66/9. 5 - bs®ND - fg]he °’°6 99 6945 hyd.rg E’ thyI prost -
-t rarls - 13 - eﬁdﬂcs ao‘ndd 5 oxy _1 GJIERR oie aade RR] - epoxg0 ,
15(S) °- hydroxy 67”%6? Xy- - rsewmi }mr prost - tohy rQ"yetpé)l-meMI dte 60
66/11. 5 - - brono -" .8 ]6 92809&90xyepw,yss) g),( 16 h)ﬁd{horxym 16,16 -
60 di met hyl $r ost6749.t5 a 5# Il;’g(’;os%? F"ldsn-fs- 1345enoic acld Y '
1, 599, 280 67/20 gﬂ:};!;);y - 18, l92 - trmorprost trang- )'-l 31?};1:'&7;)'2!;11‘16 methyl : 16 55
- 18,1920 -6/5H - §:9a - epoxy - 11a,15(5) - dihydroxy -17 -
67121, 6K atn:gzprost“ frans - 13 - enoic acid; y - c}’clohcptyl -
. Xy - -1 -
60 17,18, 19 20 - tetranorprgst -Stg?ns -1{131 d-rszac l,fc‘:jp - fluoro - phenoxy -

67, -
/22, 6/3 6,9 - epoxy - lla,lS(S) dlhydroxy %

tetranorprost - tr, oo - 16 - phenoxy - 17,18,19,20
- ic acid; -
67/23 pH 69(! - epoxy - lld lS(S) - dlhydroxy - 16 - c

17,18,19,20 - tetranorprost - trans - 13 - encic acid- yclohexyloxy -



66/ 12. 5-bronmp - 6[ERR] - 6, 9] ERR] epoxy - 15(S)- hydroxy 20

nmet hyLprost - trans - 13 -enoic acid; 66/13. 5 - brono - 6[ERR]- 6, 9-

epoxy- 15(S)- hydroxy- 16(S),.20- dinethylprost - trans - 13 - enoic

acid;, 5 together with their 15(R) - epineric alcohols (66/14 to

66/24) when t he 5 corresponding 15 - oxo conpounds are

S ‘tted to reduction_followed by chromatographic separation. Starting 3

f [ ERR] and 5[ ERR] di astereoi someric 15-oxo conpounds we prepare the
s6ondi ng 15(S)- and (R)-al cofpsbase The 6] ERR] - di astereoi soers of the

h 66/'T-a TTOI (YA el nat €0~ ©6b6/:25 and
66/26 The(ﬁrg)éﬁré‘;?{z 1553_@@@%&'2@@% ’f,gic!gld{‘hea‘ﬂ?{(”%) A cohol s 6613 to
66/ 13 are dgeb.gnat eanﬁ;omswn 965 6/egdxyt -0 1 GHISES)- - . dibRIréXyl -dleastpe-r eoi somers of
the 15(5R) al cohﬂﬂosov@wom tli')lis %204 tamoolegvgn-atf*g-dpreﬁstr@E 4cil; 66/ 48. Exarrpl e 67
STpfrel e ag{ quxr,glr %1? GRSy 516 P oxy - 55 or 6, 9a
- epoxy - m‘7[2$tﬂh.0i,ﬁ, Hox . ggr, Jh@a,%)‘y . i@pimeric al cohol s .
are obtained - afﬂﬁ:ropmnhxut-rlonswmhmrm'r- oatsamn(md:or'rpounds usi ng

fdh b brogn . rd3(Sk 8 dihyd -mg7/1 14 =
- gpgrrg : G[GISI;;#I;] C:%iu%"r@’f‘éga]’g{'&g oy{’/ﬂ' J".'"q%‘”l’s(’g)’ By ‘nyﬁ?%’?y - Yrans - 13

.~ - prost enorswzacs d; 1odo - 68H + 69;;2-0 epoxy - 11¢;15(S) - dihydroxy - 16 - p -

- en.ox t tran. rost 8

20 67/2. 14 ﬁ ER G, gt[r &(a s?‘ y&/p%xy ¢r‘6caﬁ1 nm?i( S) i
no

. di hydrgxy 67,{3Pa lOdO Ir OND - |

8,19 tt
6LERR 6, ABERT lodonOSahtr - 145";@ 112,155y ddifyirory -2016-- et Byl prost -
trans - 13 - encyrcbhagzlioxiy 25181920 - Get aﬁor-&dns-- 137-cpvpstenois[aERR} H - 6, 9[ ERR] . -

epoxy - 11[@@?2]5 3 °P°x (S) - dihydroxyoo 16> - 17 - |
cycl ohgxy! 67/338‘111 "oxy ¥ %E E ra isgs - ”&35&?3‘ o %mééﬁ' d [EgR 5

di brono - 6] ERR] nﬂu&o &hylpmamyy-—l tra | r)adrmsgtenolcw(s R)- fluoro
- 17 - cyclﬁoyléfx d,-591 g? ]‘s'l- ltsrr nor (rlr%gt .-“"%i S 708 E:ﬂ%ﬁ? oic acid; 67/6.
5 - bromo - o2 ;39’ IP xy - _
13, - di yydr OXY L6 prostogore acid: Ll ﬁ'ﬁ' hexy 9,28 - -

t ri nor pr ost67/36. . t4r achioro. - S,BH é\.mn-@pwl—dtla,lS(SD @ihydroxy 6{rerwr]l3- 6 9a - epoxy

11[err], 15( Py 6 - difl cl oheyl - 18,19 20 -
tri norprosté)?’7 ,gi?gz%’ Sp % Jga I l(lgj‘c?)’/l 3‘5’) 4199’]“’“5 %"s lQG{err] *
<}x,y1-5(18)15(5) dldflydi'bip(ym hﬁ;h&ﬁ- rrahsf | 1304 O -3017 -

- 6,9[erdq - se,p&xgpb‘ 194 er"‘_
~‘cycl ohexy] 3.% Q@e Gac:' 10T pr.ost - 6 orc Cll d; 35 :
7/3 -1 knm“ggﬁ’%/" lh {Sgﬁr] dﬂlé( ffg?' oxy - 16( SR)
/ -59a18ep1;9y 2ch15(rs; Lﬂ;ﬂp@b@suo-- trans - 13 _

67/9. 6[ err tmm O lg)'L
fluoro - 1%7/40 4 -jodo - 14 -

- enoi & aci d; 6mE¢thd - trans- 13"~ prostengicneig ie“r oxy -35. :
C16(SR) - f 6UBY-d4.- bromo - SAH - 5.9a-ge I, 1(S8) d“‘éﬁ’é 1668 67/1I 6[err]
- 6,9[err] - ep‘&%iy, acdﬂ[ er ryI\Ao_th‘(iS) pl%%rgégdro%}omm 3::@%1 ozgnt yl -18, 19, 20
- 40 . 67/42. 4t4r-|dibmpbo --S,Qcan yeﬂbwtﬁ(.ac-ldihydﬁic&l%(m{)err] - 6, 9[err]
- epox{P - %}Lf up cyc Irzno .- & X}
trinorprost -t ;.E cloh;g ‘618’ ,%yc'tdn m... XMF,[ 6pH 6, 9[err]
| - epoxy - 6144 eapHL e xyl - Y& Sgs - 'dlhydr Xy - cyqls*cme 0. - 118 -19 20 -
trinorprost _- . tphemd tmom:osae frans 48 - enoic a@iﬁ/ﬁ 14 5 14 -+ di‘brono -

L Blerr]® 659t bf° 9 Rrrery] ( ‘[% 17 - ¥ycl ohexyl
~ - 18,19,20 smslég‘%f?wg;fiié?f ' @%&Wﬁm}?g@ sl ) .ﬂggizﬁ - brom
-6 H -6,9 . -trmorp(e Xtyans ~ 13 |- [eemc}agna:% Sy- di hydrox - 17! cyclohexyl - 18,
19, 20 -%I’I ﬁ?fﬁbriﬁé’t _T%Y_'lul_%fgf)e ydroge i #F - G'FYOIG‘)'I 51819.28hi 00 _ - 6[enrr]
- 6, N erighug 1a- '%‘ﬁéﬂagy’ ST Se L 1 4508 - anflibycr apy: - E7 750
. cyclohexyl -' T&ydibheal - 18,1820 nORTEEH -tra enolddacid; enoi c.acid;, -
50 67/17. 57/49|4o|c40- d@ C@FQ’ 5#6 -089a e PR -lldv,l{(&r-r ]dlhlﬁ‘()@- 17d| hydroxy --ﬁ '

e T 8.8{3 " mmi‘ RIS B . 1y o'

i hydroxy 67/51. 46- iodo -I5pH i yd,9a- - epioy -f_lp&,tﬁrﬁi)x—ydlhyditﬂ:yigﬁchheaoxyr-| norprost -

trans - 1dAd Zoade trans..- ic acid; 6ferr]. - '
6, 9[ er y&j)&clohex;l&[ygg 7 %5’@ te'tg::ﬁ W)'fﬁf 105@ -j)rgls}tle : );c-lri r’lné;\t hyl go16. anyl oxy
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- 18, 13 2057/53 14 ¥ iedop! GBH. - 5.9% I- Ao 2,1565) eNdihyidraxg1-016°© 560 i odo -
6lerr] : /%erthorwhemxzﬂ,m 9e20r tetrﬂ!@ S}ransel3 SDWIC-%@? cycl oheptyl -

18,19, 20 - Rkl 251 -a:;%@r- hépg’r oWebdbeoler ]

. 6,9[ergf - ‘Yﬁh { f%’ e droxy p My

“phenoxy - 60 17, 18, 19 20 = tetranorprost - trans .--_ 13 -
enoi ¢ acid; S 60. _ L



67/22. 6[err]- 6,9a- epoxy - 11 [err],15(S) - di hydroxy - 16 -

phenoxy - 17,18, 19, 20- tetranorprost - trans - 13 - enoic acid;
67/23. 6[err] - 6,9a- epoxy - 1l[errl] i roxy- 16. - cycl ...
ohexyl oxy- 17, 18,19, 20- tetranorprgst- trans- 13- enoic acid; H - 6,9a

-epoxy - a, 15(S) - di hydroxy - 16- m- corophenoxy - 17,18,19,20 - -
tetranorprost - trans - 13 - enoic acid; 67/25. 14 - brono -. 6[err] - 6@’8%"‘
- epoxy - 11[err],45(S) - dihydroxy - 16 -p.- fluorophenoxy - 17,18, 19, 28 -
tetranor - tr@gns - 13'- prosten0|c aci d-1,5%9280 67/26. 14 - brorno -
- 6,9[err]i, —epoxy = ||l rs Sy—din aro TG -. PNEnoxy -

17,18, 10120 - et rgpdh s mie 5,%; gﬁ% ot ceatoh “Wm gpud rom -
6[err] - 6, 9a[ er r g pRlked wh 69 é%)gl@éyod e o

17, 18,19, 20 - tet r s matdj-mlameaHJJS(S) cqhgbew m 10%?162862 The aHbr onp -

6[err] - 6,9as- alseq me e;sL g;q ?' : ;;;;gg ﬁ reoisomer _s
trifluoronethyl phegf lso are p[, aas. All eesthsQ enoi e
10 acid; 67/29. 5 fheri &nﬁed Ql[aﬁdl hmh efeQdesignated 67/220 l§7e138] a,- 15( S)

- di hydxoxy - 16 - p - fluorophenoxy - g,z LR, 689, 20 - tetranor - trans - 13.
- prostenoic l8ci d; &746&&»1“5551-45@9@0 o@{eta@) -m@hP[-an&] hydregoxys -oxo - ~ 10
11[err], 15(S) - dllH' Eseno;% yl etgteraritreatedtwultlh tglt %gn
te .S atl room emperaure € mixture

Fef[ ranog - trans. rme, é—-& nd ex racted wn?h dlethyl ether The cils ?g 31. 5 -
.iodo - 6[err] -org idphases @epﬂiéy evapo deﬂbr ldmgO 8 l3Yaridxyacetoxyl 6 -
cycl ohexyl oxyS - 17detiv@ive OA b%é jtq%h@ﬁﬂ),desuanaﬁqé commsﬂd r Asoluvien of ﬂatl d 15

after

67/32. 5- iodo- 6 Sompoundd SRS, e b pe L o ol S‘Eﬁﬁ%ﬁg on

chl or ophenoxy - 170f ork-u d 20
67/33. 5 - iodo - B¢ tblr -1106 Qﬁzao E dtaxyr-amnsr- 13L epros enﬂ:@
solﬁfg 1

di hydroxy - #8- mmethyléﬁe{;é q&; sml Hé m1)° e ando
t

trans - 13 - prostéﬁ%’l ﬁm :.:o rs?ﬁnt

11[err], 15(5) - difalioh @sratiok f'ﬂibsreac mixfke St e;lapd»rﬁtedaﬁl

r - rr]l - 5va she 5 dqueous NaHCO, selutiop ter t n 1 and_‘]_ - 2
gr gg:)enOISE:ea d ST\lla orate g <5>/y1eld 047§of 0}} Qg%z Cﬁ%%g?- 1685') Qlltnfl;% thyl - 3 S
a -

t R th t -t id (68/3) which i
25 67/36. 14 - chl Qfgasd E.’t@ssr%dm’éuaﬁ“’mﬁé‘” Bstom toé @‘%&’%}“‘ U MES - trans
- 13 - prostenoi c dichy; ethet/ B3: 15)4as141uentdr1‘he dises)

84 aFH 15R) z 'd%%{sem *‘°§;§poxy )
|1[err], 15(S),y d| m 3d fhe 3*@%\9 e mix
5[?”] 3 2 9[36”] sele dzglc(:: tt with ) V?ﬂ’ ndmm-' ans

3 - " 30 pr OStMﬁérﬁu&CAftcrﬁazvit atlénb RtiohWitH dgheous al@ PO, lthe metR4AOKY -
11[err], 15(S) - diiy i %ﬁt‘;&cﬂ?&% Gt e—retl‘llagggxtraitsd M;lstesdwﬁwbﬂb%ig;ml d;
67/40. 4 - |
- di hydr oxy i S%gzégi?t-ls(sxfoglg& E ; fbstenml mmahﬁsf;n@zﬂ' ‘imh%

35 67/41. 14 - brcﬂml teaﬁm-bepaISGG sofe doluben, dl56iBatogragti sty OXY -
16(SR) .- fluoro -€ j‘y tbﬁé as(ggu Eftwelﬂehetwowrpﬁwwdé(ﬁ) metheRys - 13-
* enoic acid. 67/ g ure E! et %Et%r& theeﬂﬁ&)ém ayd£ %fe] | 54p5)
- di hydr oxy -16(SdB)amed | uoro - - cycl oh exyf 9,20 -

trinorprost -transgm, s - grgglcegg,{yd., 16 67,{14@1 -4 112 DT @g@Roxy: 5[5( ] 5, 9a
-epoxy- 1liferr], 15(S)nethoiy O F Ous-- 136 piacid; f-| uoro - 17 - cyclohexyl
.18,19,20 - Lri nd® :gan_semxﬂ g%hmc@e‘&tlrd He7/ ydroxy r B[5)-5, 9a
epoxy- 1la, lﬂ S) 68}-“ }:5@ thlyij 'iﬂz Wdrox p.hﬁ;('&ﬂ -methdh§-19, 2‘8
trinorprost - trans - 3st--tmmc3 aendi 13- bromo - 5[err] -
'5,9a - epoxy -. 168 1ér$]-b 5#”3{29}? 3 a2° 1 lS!ll?)“ﬂf hydroxy451$uoro - 17
- phenyl - 1§,19, Y L Gs 'H h% g S[egy]
 BoTr ] T SBpognag Jn?-l o Shoid: Al ﬁy"F"‘?Q SGF| feinbpfis. o150
18, 19 20 - tri norpisasts - bitoman$pH ]53a--epml-d6(§'¢|-d1echyl671/147-hy€rperf!5(s) -5,9[err]
- epoxy - 11[err], 15( Fpethoxypistcirieary - 13 1710l a¢igc| ohexyl - 18, 19, 20 50 50

trinorprost trang,q ¢k epi 9'1§(R§‘Q'r§ethoxy compounds des1gnated 68/15 to 68/20, are
50 67/48. 14 55 br ob@ined &gﬂihg from the, o resfpb dmg Elpoxgetox -1% S)ompoﬁhdklydr Ry -

17 - cycl ohexyl| - ddsignated 68/2{ rtpﬁfﬁ 198y = lgg N@g ngy/ 49.
4,14 - dibronp - SEYEF 63;83@% o ]a“ﬁ ‘bow wony 1 (12PPY 1B °°<5" “'%i’r oxy - 17
B - Using in this procedure "the all - diastereoisomer instéad of the BH, the
. 60 corresponding aH - 15 - methoxy - compounds are also obtained. The oH 60
compounds corresponding to 68/1 to. 68/38 are designated 68/39 to 68/76. The same
procedure can be also utilized for any 15-0xo compound, previously described and
analogously another dlazoalkane can be used ms:de of diazomethane.



cycl ohexyl - 18,19,20 - trinorproSt - trans - 13 - enoic acid; 55 67/ 50.
5(err] - 5,9[err] -epoxy - 1ll[err], 15 -di hydroxy - 16 -phenoxy -

17,18 19 20- 55 tetranor - trans- 13 - prostenoic acid; 67/51. 4 -
iodo - 5[err]-5,9a - epoxy - 1llc,15(S) - dihydroxy - 16 - phenoxy -
17,18,19,20 - tetranor - trans - 13 - prostenoic acid; 67/52. 4 - iodo -
{erY] - 5,9cr - epoxy - Illa,15(S) - .di hydroxy 16 - 60 _

phexyl oxy - 17,18,19,20 - tetranor - trans -'13 - prostenoic acid,
g4k53. 4 iodo - 5[err]- 5, 9[1@,9ng0 epoxy 11[err] 15(S) - di hxglroxy - -
» 16m—Tr——cht orupnenoxy I7, 1 _w 4u =—tEtTanor —tTans—=—%3—=—pr ¢s} enoi c
actd; 67/54. 4 -

o s Rt ool bl LR B bl lACE 12 T

- 13 - pr Qﬁiﬂﬂl]])mtoﬁﬁsolutlon of BF, etleedtélin methylene chlorlde cooled at —10 to
8°C, a solutmn of diazoethane in methylene chloride, i ed ugtg @ persistent
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a7 10 o siELEen Ao o e oo er.m:eq{eﬁzfm 488 gna e
corrpounds tft&y ,gajfesp r-egos e po sps(s') etqib@s.t €4($)0] SONEric aH -
di ast er eOImﬂlu:‘iprssta-r e areedlcvalmdrrnah#l&ster (ﬁﬁllDanda dxg/ of mR)o-xo

di ast dPeoi gﬂ*&rsg “éf ixtyre of k%ﬂl% orq’ﬁepy el - 1

al cohol s K’b,la lﬂ %”"’@J.s am.é% rhedre o me15( R) al cohol s
are desi g 1e633 i B69, ahcﬁan eOlEuﬂl{y eén othe 16 h@drb y grodp alsd er eoi sonera. 5

- of the 6[ e rsywld r@gram 33 R foma@lg@eheﬁep trcmars of both
di ast éfeoi & ge g‘ff /3t ypsqeé 3 A T3 hese

esters areth n)seﬂ & 48 Fadwe ( ain the ree aC| ds are desi gnat ed
67/ 220 to 67/143811!111 hmﬁ&ylkﬂers of the followingl B5(%) -Gilkosi epm}tenous 9a - epoxy -
16(9) - rre‘ieﬁ'y#“"@s‘_'t‘?ffeﬁﬂ]“ed hydroxy 15 - oxo - - 10 prost - trans - 13 -
enoi C 2gCi deoft B} - £54 Chpoay €1 i, B QdinWkhdRyust I dame. 162 eibid s@@d acgfic
anhydri de €o17. bgH - 6 eepdxy R0 L, BS($Ht- diahoxyeoRe mahi B tdasicatii ure | s dil uted
with bri ne69/8ac£d|bff¢f@d 168 14,9 SeppxB - e L ¥ 1 disethexpresh- @est hyl et her. The

conbi ned oggankt’ JHESEE agg, t 847D BAYonh Siihests Vel ng 0 48 0 of

11 - aset oxy: 1kid: rlvatlve err]) S|gnate conmpoun

~ sol ution a/10hSAH - 59‘;15epmprpdﬁ(su miathdiyet 160$) -endtigipros - triassn- Bdded dropvm se' to
- a sol ut|o % n di et et tes t he. excess reagent
s decorrpogaif %chz%{” NPOEY ui%bn QE‘I’%H%@ 'c'i‘etgylf’mq 25 (98 wor k-up, 0. 47

g of [3err]69f1256p91a 69:£pepﬁjty-- 1%8Y Sanethoxyei ic;m -—melli;{llﬁ'édt] tmnsaCBtoxy 30 15(S, R) - -
" hydroxy - tranenoic acgl: - osten0| c acj met hy est er (68/2) are

obt-ai ned. 62('?:0?%1 ér?‘:g; 5 1S %‘hm‘iyn‘ i%r ethyk - n'16) b¥SWed -~ 20 to about

-[err] to[err], T8 tré eal e t'tfaﬁsa sole'ﬁ(f'lon ‘of [err] etherate (1.2x 10- M

.in [err] ocamd théie cprwsdn 59/@!)sebmmmlﬁ69df4tdﬁ%{ibmmdlandmm] until ‘a

Do TS S I MM SO pangr ot o (o !
VOl UMe UNdgdivitied: o ‘th@o BTN BSE and vater to
neutral, arl(taﬁnsomerseuﬁq&pdsmm\g olﬁ@lﬁdwgameseﬂeslgynated&mwm/gZOf 5[err] - 5,9a

- - epoxy - 16(8) -methyl - 1lferr] - acetoxy - 15(SR) - net hoxypr ost
s
th

- trang - ?Q&E—l-e‘& sg‘lﬁ

YN e

‘'sel.-ect | vel yitkleaeg iodivad
~f oom terrpewal! 0. gul OAﬁ!rehnerP@dtevwbraMtto drvnbsy twjylbldthmofvﬁaﬂh ‘@¥ueous [err] the

?: J SpAr ated, ify §S|n [.vi dual °
r-ap yeneia %kt@lgmtéﬂlz}gﬁ@luéne ’gyri'u ot hel” (85:15) as

i soners
el uent . Theﬁ eSSy oolednatmg a isslotiimr of| 567ce of Bthy!eﬂhgnahipomﬂde%/4 and the

15(R) - me g 20 giim: hevxcméeaaantsdmwseéwh an 15( SR -
et hox¢5 5%@1 &@ﬁ Oﬂ}ﬁ,eéfg Y@ﬁ%}'tﬁk &E&ﬁl and 30

afle lafibiv4Ter) dried! nd}ﬂ:m&l K¢, Ih'tat Or . 4 ours at
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phases ar ebmapordadt ether 68:30 eluenglriygroé the nfixturg |oéﬂhdtvﬂd3amc s(jf)/llnhe crude 5[err]

Bl eﬁ%%széii@;i‘ék’%?’%ﬁdp@@m%i R

readi |35 Seprtnh atdd the iesi@urSis Qbsopbeddnl m&aq;e (2003 )umuue mmeﬂ@l aph5y3| ng [err]

- ethyl et cr -&hsmmbeteell;t?o@sﬁﬁ affardy/9.20 1ot G 4 yl s & - 15(9) -
- met hoxy (6?l @JG Eéﬁ(? ﬁﬁ ‘the same
. procedure &Beis nfﬁ g %ﬂ O ﬁmﬁﬁ‘g 'R0 obtai ned: '

68/ 9. @ er KJCO,. f;tenaséw oSy rteom grlgt%to tthanol ib];{vqrqr ted uigdr oxyo - 15(S) -
met hoxypro um, ue 1§ geate i 6 6‘[” g °Bfg C - epoxy - 16( R)
- et hyl Té’f"‘?ﬁ?“yﬁr P e ﬁ'd]m ?? |



45 met hoxyprost - trans - 13 - enoic acid;

45 68/11. 6[err] -6,9[err] - epoxy - 20 - nethyl - 11[err] - hydroxy -
15(S) - methoxy - prost - trans - 13 - enoic acid; 68/12. 5 - brono -
6[err] .-6,9[err] - epoxy - 20 - nethyl:= 11[err] - hydroxy - 15(S) -
met hoxyprost - trans - 13 - enoic acid; 50 68/13. 5 - brono - 6[err]
6,9[err] - epoxy - 1lf[err] - hydroxy - 15(S) - nethoxyprost - 50 tran
13 - enoic acid; 68/14. 5 - bronp -6[err]- 6,9a -epoxy - 16(S) - nethyl

Eﬁgl[rer;}m mr;yg oxy - I5(S) r_ret hoxypr 0t1_,_59 isba” _13 - enoic aC| and49 c
obt ai ned><t arti ng Flw}m%e"e'e s‘p’tﬂﬂ‘ﬁla ‘1@‘:*1'&“‘& A the El se“tt ‘!fé} tB‘brrpounds
55 desi gnat ed 68/% T ?;;@W g70 &7 ared %ﬁé (1)1/16 sa eﬂe XY™
conpounds. desi gned 68/ 27 -to é/ 32 and lerr] - hydroxy - 15(S r) -

met hoxy corrpounds 68/33 to 68/ 38 USI ngixamplcﬁ dure I—tP
drestereorsonk pudiE el ot el i R
met hoxy corrpounds et ydrofura aampmw Bcture is
correspondi ng toooﬁeBbiOZ&B thtreccdxesua tsetimﬁa&/eaby treatﬁﬁlwma séﬂnetedarre
procedur e ca be Nb@ “i“ﬁ’ﬁ‘ ﬂmrfaa h&sel}i vacHriyg g 10
descri bed an anall éﬁ fﬁg?’le géﬂ,&ﬂ(aé%ﬁg %béﬁ,&;{e&d 9,3&6 Ox@}

di azonef hane. a1 ). wluch lS dlssolved in anhydrous methanol treated with 250 hg bISQ

48 Exanple 69. To g%tae a@fmoﬁ Bg{u umere %levag y ange vacue @z%
15(S,R) - hyq oxXy 1;5 gﬁ v%t‘lgyoqveatt fl%g 3 'hasriede % % matlgyl
ester in met hyl en& 96 Mgy el 15,158 76 0 ros@ 3oL sonme.t [ert]

etherate in nethy laedemad‘tyl esterdél/Z)cwlnbbd saparatéd)m’td) two pher(t () ahydodxut i on of

di azoet hane in ne{H Péﬁ'é 1&? lggﬂfxy (3 4&@% f%uw‘g“caag Eﬁfﬂ’hy 9e| | ow
col orat on | oo or RN IRe! i ehakin L S ML Bl o0
resi due chrormat ogn -am;;sar xy Cal5gedthyagiprgt dir@ishyls ee acie synefte
chloride 10:90 as7&puent to yietd 0.115 g of 6[err] - 6,9[err] - epoxy -
15(S) - ethoxy - 16(S) - nmethyl prost - drans.s 13 - enoic acid methyl ester
(69/1), and 0.1 g of T4 aétition FQnhydrdak BraydrsterdR (25(HPRD 41 gHISN Brofth Xt Ur € Of
15(S), 15(R) -25al c6pdl- Q,Qaf-cepoxexa Ioeqr ernls —13 - endiO adid Hathyl 0aP.5M 25
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epoxy- 1l[err], 15 )-1somerl- Qﬁéﬁéapom}i with rﬁhs kanbl ylelds Q@ES - 13 -
enoi ¢ acid net hyI obpurers { mm she - Epoay) - LS(.Qpl hyﬂrqxz dér-i virgrprase - ( 69/ 5) .

In a simlar 3fay & ‘rr@th'iﬂmcéﬂdéf’%’ of the fol | owi ng - 15(8) - alkoxy - 35
prostenoi ¢ derivatives were obtained: mﬂ% /6 5[err] - 5,9[err] - epoxy -
6

-1 la, 15(S) - di nERROKHE 1908 g of § ABHEmo wo'egox@c-lnia ackfbxpN - 6[err]
- 6,9a - epoxy -- bdo a0 imétBylprostod mant hdX c%wﬁsﬁad—mtthﬂHSer -in 3_(Bml-of¢nmnp-ac| d:

69/8. 5 - brono r(p: 5)6‘s 9“a’°lﬂdeﬁa a4 ap 1% . b *l:gigypr t.
1eth the o %

trans - 13 - “Bnoi ﬁ%gﬁlﬁi t0 ﬁ(l)rll.l v/ ogm m[:l;‘:;ur €n thelk e@d’fe ge

di met hoxyprost - Hécﬂ:ﬂtposed 3)6th anaﬂﬂll SDhﬁBn of 15/, NH‘Clad'i rgamc phase is washed

25 69/ 10. 5[err] wp&t@{y % - ?‘m’ E%‘F IXS@Rrhy | prost
- trans - en@’%d | s %?fr hou rafe U@:ﬁ dll'ut E(ﬁz

met hoxy, - 16(4§) - ﬂﬂfé yt et hdrpdna fronﬁﬂeloﬁgaﬁne Ipﬁ’ase r evarﬁ& 11:2 of Eerr -

6, 9[err] - epoxy som:a( gOffEtlhom g -6p &6{ - SPOXE (;131?1 g15-13 -
ro!

30 enoi ¢ aci d: 69'3 %‘l};a yponh ith d nﬁ?ﬁ%ﬂ*ereﬂﬁ%e{?tt@gﬁ%gl .16 )

nmethyl - 16 - butq x-)and rs(7 ? - -enol c aci

and their correspondlng 1 eplnere 9/ 14 to.69121) are obtalned and

when 35 they are ﬁaponlfl ‘With L efre S are

|
ot cpar o i e ﬁtﬁﬁf@%&ﬁfm i it
di ast er eoi soner i C a@ﬁeﬁl n@ phén ds %tk\h’gt dcbidr8ing ke bile] of IthO pmtRlures
corr espondi ngst o G@#riLlntEealﬁlﬂiﬁsaOm 'éﬁ, de§¢llgwa¥et¢tm9¢5925 -of &effwomg acids were 55

prepare

74/1. 6BH - 69a - epoxy - lS(S) hydroxy - 15 methylprost - trans - 13 -

. enoic acld, .

_ 74/2. 6pH -6,9a - - epoxy - lS(.S’) hydroxy - 15,20 - dlmethylprost ~trans -13 -
60 enoic acid; 60 -



The aN i soners corresponding to 69/6 to 69/21 are designated 69/27 to

69/ 42. Exanple 70 40 To a stirred solution of 1.33 g of 6aH - 6,9a -
epoxy - 1l[err] - acetoxy - 15 - 40 oxoprost - trans - 13 - enoic acid
met hyl ester in 6 ml of toluene and 54 ml of benzene, cooled at +[err], a
solution of 1.67 g of nethyl-nagnesiumiodide in di'ethyl ether is added.
AfA el 20 mi nutes, the excess: reagent is deconposed with an iced 2' 0%

Ol on of ammoni um chloride in water. 45 After .dilution with one

p of diethyl ether the_organj.ggg}ag@se is washed 45 with vvatﬁ)r, sodi um
' er h0,.1 m

* of ‘pyri di ne74énd6ﬁﬁ/a(p92w aenody t S8 yhyésm t 3 ypté}'ldmit -Zr@s of3 6fr@iar] - 6, 952,’I
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correspondr getmm‘?s‘t-d'%?&-"f eOldégﬂ,gn 70/ Exanple 71 5

2
- To 1.7%9 @E Eﬁ‘“‘s Qg& i%@r ‘Phyd‘é"éeto - 15 oxopr ost
- trans - 1s 5 Cspaci §loaelehd

id
: S b ¢5(S) ndxfiﬁirmy of5 &mﬁwﬁrous 3 & .
_ tetrahydr of ur anprb®--manof 19+ 3ndid adidiynyl magnesi um bromi de in anhydrous :

t etrahydrofHﬂ&nSﬁHs r%,% etr OxVhellml)?@S'erethémshaR%n meghylpaest - @¥s -t he excess’
reagengsis j),a at t ur @tgd - M4 | uti and the
or gani c phag}eZbl ongé‘rbheaot%gd iu‘%gs@ v}éﬁgw anlgztsake %lpl%g up ﬁﬁ di et hyI
et her to yi#®2d. 331625@& © gtﬁnHlla.Bma- dlhyépmxyﬁ - pheingl =preateltmmy 10

15(S,R) - °“° h o oic acid net hyl
ester g1/ %@5 Ckhoi cgﬁoxgo?{g‘}/é{f&f)n%anﬁm r.ous ?%}e’fjnﬁlan%?p 'F’é“at ed4ith 250 ny
of anhydr oursvzpomsss )dyonﬂhﬂS(Spr dinydroxyrslimdeﬂ Splmkr- mgr;s evapor.at ed
under vacu n V\At ¥ a 10 d diethyl ether. After
separ at i ng%g g‘%ﬁ 9xY - pS@ gﬁ‘ﬁ@@’ap af%'?ﬁ’a s’%ff’i’er‘f% t'herefrom t he
organi c phase-yi el g.of “5aH ¢ ..-» *15: 5:9a - epoxy -~} la, 15(SR) -
di hydr éxy -aﬂiglelrﬁ(Re’r b _"P'G'ﬁl:&des' t"—d 7%&??574148 l°6° ’drséP'.f % hyl4sest er

_(71/ 2), mlg’;};‘eig% ﬁ%f ho,s 5 (71/3) and

15(R) - hydidmé 15@;111 ;@ehﬁeﬁﬂh}ﬂ:ﬁi@ﬂ ax@ rr&nﬁa@gmamp/mth benzepe -
di et hyl et had: 71/31re cmtelye" e affrijomérs af - thay dmﬂlsteétﬂﬁoﬁ( ydroay 15(S) - 20

| hydrox?oepl ) 2 f"}- 2V 0 HhEe5aHe 5, 9a. -
e e R

: Y Abitehe. trans - 13 -
_enoic aci d ,desigmiedvat7e to 7419‘25cspEothaIy'pl'e 2. To a solution of anhydrous
tetrahydrofuran (25 m) of -1.41.g of 5.- bromp - 25 . 6[err] - 6,9a -

epoxy =515 - N 2ch i it RydiogStiar., 5M 25
sol ution ofbrdsrgg%g’égﬁm&tﬁk% %ﬁhd%lile oﬁi?io@d]%lﬁkt us'tg:nri?; (221 ofl ) .g added at

0-5C and aldlmﬁmomtmdarddnq%m <4< hyBminPhe excess
g ‘EQﬁChI oride, the
AiRE ew.u,aker&oup in

reagent is :
t et r ahyalr of %%ﬁrc?ggé?m ‘ﬁ{ﬁ‘@‘ '
di ethyl et h@ﬂohe:aﬁb-dnethyl ether'Db:m €lii arylelds pﬁag@f |6/sH acﬁsar-b@dxyo-nner-l i'ca gel and
~ eluted wit nc#e:syh%;im@wdrhydw Sq 'gl %ﬁ(ﬁm mesfiresosti fryvqr'ao-o 41 .g of 5 -
_bronmo - 6] eeI"Plf Hester, el Ox met 115'( h utylsi er, from - whic




hydroxy - 15 - vinylprost - trans - 13 - enoic acid nmethyl ester (7211),
and 0.62 g of 15(S)-isoner (72/2), which after saponification with LiOH in
met hanol yields 0.49 g of pure 5 - bronp - 6[err] - 6.9[err] - epoxy -

15(S) - hydroxy - 15 - vinyl prost - 35 FfEns - 13 - enoic acid (72/3).

35 Exanple 73 A solution of 0.98 g of 5 -bronmo - 6[err] - 6,9a -epoxy -
11[err] - acetoxy - 15 - o>,<o - 20 - nmethylprost - trans - 13 - enoic acid /.
met hyl ester in 30-m of benzene- tol uene (85:15) is cooled at 3-4C and tq
this a solut| p of 0 92 g of 40

et her - benzehe- = ~s—added. E
for 5 hou™s at roomnsssmdxcaiqn ie, anffmsmmh@nbaslsww@ewqu@emﬁedoﬁaﬁ%ed Wit h
an iced solution oﬁ"eﬁs%el\ﬂqEFEﬂPm‘f‘We”d‘rYSwée"gYPfa@e i"s. washed repeatedly with
water to neutral, then evaporated. The q_:yx e;@ phenyl - 15(S, R) hydroxy
derivative is di ssol vEes 0.2 aglhgfdrsaus m&m@le vwach épex P - 2blagp565h -K2COB
45 i s added? shg rostz %serdm stdlChFPT DGy th S
aqueous 20% 45 Na Fg’ﬁjf agﬁlﬁgﬁ E &'H@é oM e after
evapor atd on of the k¥ Qﬂﬂw r&lneﬁtrﬂ eva af&modry s€ [FillrationGh@LgH diljca- €poxy
- | 1a,15(S R digél @xslohe&@e-dxepﬁbﬂ r90 lmememte Pp? pefts,14 tdibtgpmo - 13 -

phenyl

£009)%

..neS| um.bronide in d| et hyI

[y

enoi ¢ aci d metlﬂyl & 9y 0 h"fﬂ"{ eF3 s%‘t?éﬁ'a&tq‘aﬁhﬂn 10
silica gel, with dr efhf\ rs del"fftrf r°p§rah¥l(fs eghe i ndi vi dual 50 - 15(9)
and 15(R) isoners (73/ 2) and (73/ 3 Example 77 50
Exanpl e 74 By reaCth J : :nl é eam%fd IP“?FaWI‘ reaﬁe@wtlﬁh
reagent sel ectgd f h&%rﬁm t, °paﬂ’ 'R gES A or

vi nyl magnesi um et wy imyl EtREEnd IwdrRim mhﬁagnmmpmmw b @naeear di ng

to one of the pr ocerdmﬂeswﬁ@pondl@qﬂms i n Exarrpl es 70 to 73, the follow ng
met hyl esters of the follow ng acids wer é—"] repared: 74/1. 6[err] - 6;9a
to

- epoxy - 15(S) - hydugdef an aléosphérstohydear a M&assomué@orowew 14Ci d;
74/ 2. 6[err] -206, 9bemo]--65Kp 6 poﬂ)G-(lS)S') - N - mtGylR0st - trahis 783 herlojor osno -
trans - 13 - 60 a;:nldsm)ethyl ?735 ydrem is dimethyi ;\tx‘lfoggie . ml), %cl)]tassmm tert-butoxide

1s a an stnrrm s continued for minutes. The t
60 1, 599, 280 dlhlte%i w1th 2 volumes of x%ate‘:- an:i stlrr for 15l minutes, énllc?zg 1x tlér r] B
6,9[err], - epoxy - dibty t&f@lﬂin-S nﬁlroﬁmSNNad)ﬁ and€NOi C

acid; 74/4. 6[%rr] theﬂ@Vlltbhx untﬂ gﬂi 61 @)ed-to HWF%X:?SWC Gmg Oétﬁ nyl peost
Tﬁ

5 th
- trans - 13 - eno cgs;)nbl ?a eong.iﬁ sreltg:eg()%

yé'ﬁ’%ﬁ cirghted’ 15(S)
- di hydrgxy - .15 - Oftter evap ofthe solve gof 6.9 gxelﬁ;a /6
6[err] - 9[err] lﬁﬁbxmethwﬂyiztomrfp 1ﬁ(oﬁ)acid GSM))nslpbmyled 15 - ethy prost
trans -13 en0|§ acid; 74/'7. 6lerr] er - epoxy - ‘1liferr], 15(9)
- di hydroxy - 5 - vi Uxéewaﬂsakmospﬂerr@-'aﬁ mert h stlrrmg and rigofoll®! Efchﬂﬁ;hqx 30
10 74/ 8. 6[err] - mofdture, OBAOX Yf trinket yanl d)ch an aﬁ@drous@.ﬁdwliw| pr ost -
trans 13 - enoic ag}lf@xldezaqlmon 060445 ofp. ~ Hdilpir oxy
15 - phenyl progt - ‘%Iﬂ%f adthes o %ﬁ ﬁ%f"@“?ﬁ Sy H‘E%%"%E‘?ﬁadd o
6,9[err]- epoxy - & E€30min mg, XEITOR 1lute th olu !
15 trans - 13 - for gh oiore h@nrd Aftet/ atillificBtion tobpld 2, -t E[ntraqted with dletl&'lga-

epoxy - 1llferr],1 heza °rga“f5”‘"a“§a_ *g "aP ta ?dry"fﬂ‘m enoi ¢
PO 715 g bRRE 5%2;,'@6?:@”31 P R S IR Ty
di hydroxy - 15 - viny prost - 5 trans - 13 - en0|c aC|d 40

20 74/ 13. 5 - Dbrono- Y, roxy-
13 S ont” L b ﬁi*ﬁa‘ﬁ*@@fﬁ:ﬁfﬁ?‘?

6,9[err], - epoxy -dﬂﬂeh@r! fo)Eh Ssohm DX 9 - & m&bxy trans -

13 - enoic acid; 2% - br°m¢4-/1 6',R) ﬂno ?& proft -Lrags 983 - methyl 45
11[err], 15(S) - di %9(& 8@%5 l%géa'a‘“‘“?l sgfgs‘;‘#rw*m ;g enoi ¢
aci d; 74/ 16. 4 - s of 2 ed in 28 €héYmixture eitrRied etlrer
di hydr oxy - 15 - togive0.51 gof 68H - 69a - epoxy - 1la,15(S)dimethoxy - 16(S R) ﬂuoro 20 -

50 methylprost - 13 ynoic.acid. methyl ester,. compound 80, . . 50

o Example 81 C
“To a solution of 80 mg of sodium amide in 10 ml of dxmethyl sulfoxnde a
solution of 14 - bromo - 5aH - 5,9a - epoxy - lla,15(S) - dihydroxy - 16 - m -
" triffuoromethylphenoxy - 17,18, l9 20 - tetramorprost -- trans - 13 -.enoic acid
55 11,15 ~bis -(2 tetrahydropyranyl - ether) (0.65 g) in 5 ml of dimethyl sulfoxide is 55
added. It is stirred for 2 hours and then diluted with water and extracted with-
diethyl ether. The ethereal extracts, after re-extraction with alkali are discarded.
The aqueous alkaline extracts are acidified to pH 5.4 and extracted with ethyl ether
to give 0.54 of SaH - 59a - epoxy - 11a,15(8) - dihydroxy - 16 - m - trifluoro-



met hyl prost - trans - 13 - enoic acid; 74/17. 4 - brono - 5[err] -
5,9[err] - epoxy- 1l[err],15(S) - di hydroxy - 15,20-- 30
dinethylprost - trans - 13 - enoic acid: o
30 74/18. 5 - bronmo - 5[err]- 5,9[err] - epoxy - ll[err],15(S) - dihydroxy
- 15 - ethynyl - prost- trans - 13 -enoic acid; 74/19. 5[err]- 5,9[err] -

p - 11ferr],15(S) - dihydroxy - ‘15 -nethylprost,- trans - 13 - enoic
35 74/ 20. 5[err]- 5,9[err] - epoxy - 11[err],15(S) - dihydroxy -
Q; - drnethylprost - 1,59938 rans - 13 - enoi c acid; 7?{21

- e 5 oheRy pr ost

“trans - nneglylphermycl é‘g’,A ;1)3%2@1“ ' -‘ér—rlE --yn@cg lt-:lrlrl-]15 bispdRy - 11[erH\=:}i 15(S)
€m

3 in anh drous
- dl hydro%ﬁlano l)ngkrﬁ trea w1tglz 20 m yot”p 13 - enoic -

toluenesulfomc acid. Afte rature it Qﬁneutﬁ Hymt'n“ [err], 15(9) -
dl hydrSoxy aqueibﬁs Nam bvapo tedstlder vacluamand thg Sesiduepeniitionad bedweerd/ 24.5 5H -- 5, 9a

- epoxy - vqa{ h le | ether. §$l se legappr afterp ipgthe. trans - 13:-
enoi ¢ aci %" ,;’t :n rs;):eth qmg% K3 Py S) pﬁi ‘géyiddem gnated 74/25

to 74/ 48 ea@aémqmﬂ)iy,obﬁtnaa tmd:gtenﬁ&tﬁm Marr'ieh&m e:rﬁ c5her0]2' of9[err] - epoxy -
15 - mldbtp pmdtrheettw?r?e% b?f@r erapl &, orwo 6; 9ferr]
-€p OX ueous tgﬁ%‘f%ﬂg o ‘ﬁﬁ ltghe [err]- °
15(8) hydr Vet ;{setra& eaﬁ U’tﬁ §|(g§} - 70/ 5 and 7.1/3

respecti vebmpound RE2.[I ethre ameswayestatingffom theclrhtrbrersam §19@dep¢ﬂy}5($) hydr oxy 50

epi melss. ar‘éﬂbﬁé@r ‘E%‘EEP‘YM) 9<Y hF?ﬂ_? ) k lr-f‘rr -iSomers of
he e Riot ﬁw?érrm? ?‘f*zé B FaTakart o ana 711

respecti veetly}) isTébgaipedl I'| i soners of ot her de5| gnat ed

. [err]-15(R) - hydroxy epr rrers are therefore ‘designated 74/ 71 to.74/92 |

y :_)
- acid met h%e corre%oiillfimg 14 Rm?é* r@ﬂf sctl;{‘l;:s qt3 Iiel‘“l%mchmds,

R S

_ anhydr ous met

moxture i $Mhe Ha't5 ®0] ‘t"&rrp'éf'éf@)ed'lh&qm’g HHH20 -t dimethylpr
~sol utTon qfyel egail’ ﬁpa §'- 1&91519);1 Hﬁ&dtoﬁmlmaﬂﬁétﬁ:{]ﬁésttﬂ:%df yness.

respeﬁbtlvely Examix fl4Eb ﬁ%qjutl n, of; OEESB of glerr]-
6,9 err] -dll‘ﬁm "IGTLLOyéfoﬂ xgl'c?x *rir)&nfb?zo-ﬁ G}ﬁ&fy proi‘)21 tran roomo - 16( S) -
met hyl pr oshoic atid amhy} esfh8 m-3 ahafl amhynw_ dmmllyﬂg:%\nfoade Bradded aflend0 of

di met hyl f o Juti rdnaza cyclol§ifiOjundeg  y |- eoe-{% b°f21 d
e R R R o, e

di | ut ed WiHrém eVd? A Ehasd] aftbRévaporal -aemersaemdnwpmmcaﬁoe ii];{hcaet her. Theg -
or gani c pgqby(elu;dfmﬂrbqngfs;ﬂMI e@@l 80:2 étﬁeﬂu_an £ orlygtwi‘g@ﬁ-of t he sol vent,
and filtr Cl e-di ethyI et her
90: 10 el uen et@;ﬁ xter (dgsgg gqu %gﬁ'%[dgﬁﬁi o4 cé)mgf @ EPOXY;.- 1lferr] - ac%et oXy
15(39) - d| h droxy 14 - - br omﬁxamptt__ : prost:= trans 30 13 - enoic
‘g g&ﬁﬁg‘gﬁ‘{%r ch, -by . 51

oic acids are pre ate erificationin
ﬁano and p0 p5 erI ar equr val: ent s of [err] yi-el-ds the . :

1,599, 280 \¥ "

corresj onGBM eg.ggl-g QD%Ydfii;, :% ofte 1?6' Yl;glc aﬁnid52 g 0];%55 14

di br o? [ o) g f % 4 hydroxy ost - . trans
dibrot. 8 aﬁmggh x?t,qsg{m LR i sedihyar oxypTost
'dlhydropyran (

oiAcyf) -and p - tol uenesul phonic acid (4 ng%‘ are added The
ed wijh.a 5%

FrItratront Bhcilt | i ca” gel Wt | ohexane-di et hyl ether 90:10 ‘as

- eluent yi #Bfls _@H596§7ofepgiy1411a,1&3brd‘wdmxﬂ€)16(S) 6fleqrpgrost -gl3oj err] - epoxy -

i ' G ¢ xy L d met hyl ;< - 10 est
11[?&5] bi ?@ﬁ) el ;gg@}%ﬂyrcﬂmﬁoy J6,16 eﬁfﬂ'u&roeﬁkt Bethyl,s - ester,

14- bf ono- aUBBOr'@IFS gaaerqmty bylatlﬁ@)rdmwwngzoammpe@t MeWOtCr eated with
drrrethyl tagshl or o dj met hylf workrng to the
rocg}jb}é ﬁi%’ ﬁlx ,Jghydrn? 1 gam%‘?hydropyran sh 4 - di ox -

2 - ene @3/11. 6 :S Eltal;lé(S) -auiﬂymyk-r nig: -t(ﬂubhe- pt7ocedur e of -
" 'Exanpl e 7 clp lcﬁh épt- ?5 } BG'GWr”g@pon?l l%l'hhers Exanpl e 78
Under an. s rtj;%?ﬁ tﬁx:) é?c{({ d Kol 4t ey 0.46 g of 14 -

fs brms 6 QL] S(S) emﬂyafoxy 1B Sbhenyneusrmap 16655) -
rret hyl pr ost - ﬂrmenpeost 18- ynodnasid; -
5pH - 5, 9da - epoxy - lla,IS(S) dlhydroxy - lS(S) methylprost - 13 -
noic aci ' .
83/15 %ﬁH 590: epoxy - lla,IS(S) dlhydroxy - 16(5),20 - drmethyl prost -,
60 13. < ynoic acid; 60
83/16. SpH - 5.9a - epoxy - lla,lS(S) drhydroxy - 16(R) - methylprost -13 -
ynoic acld



acid nethyl ester in anhydrous dinethyl sulfoxide (5 nm), potassium
tert-butoxide (0.15 g) is added. and stirring is continued for 30 m nutes.

The reaction mxture is diluted Wlth__Z,_\/ﬂllmPQ of water and stirred for 15
m nutes, then extracted with diethyl- BUher T *The or gani ¢ phases are

re-extracted with 2x5 m of 0.2N NaOH and 25 then with water until )
neutral and evaporated to dryness tg '30 nmg of 6[err] - 25 6,9[ery]=
epoxy - 15(S) - nethoxy - 16[8) - r‘ret - 13 - ynoic acid nethyl 195
ester (78/1)5 aC|d|f|edto pH51and

extract eengl Aot hor—Af t-ef—avaps 2830
6[err] 9[err] 83/1 $ i9a15(=3y<y - lrtsﬂﬂékyﬂﬂlvtwy- !1635') Wmosacﬂé (78/ 2)

i s obtained. 30 83/18. %'n;)l aSCIah epoxy - lla,15 S_--dlhydl'OXy&)l‘OJl:'qup ﬁngahlnder an

at nospher e of |n6183/lg H 3% pbityl L I1RJ5(8Y Cdifiydesily QS - Rl Eds@l'll30}ynﬁlal sture,
0.84 g of trifethylsilapidi siddheiomethylsesteriidesigtacedzd/ 28 v 1% cspatiivaist. hy | 5
sul f oxi de_sol uti on oﬁégﬁgf;?mqhg%ﬁ[ﬁtsteteo.so.ﬁegqndu O simelifosedlileOlR - | 12,

1 5(S) - dihydroxyseH WoR! @6pounds ARS prepared:- TREOLR -Agpiflers
Stirring is cont| n@re@pdndmg%compoamdsrsﬁmmms&émdret #Iead}adwgmatﬂdl ErandeIIG 19 g of

pot assi um - xes, AERIBYS corfgspanding %g 'Fldg%g"afeﬁe
m xture is d| teées‘@n E} 5%3?% 5% corgeswmﬁ m?m N 723 Peifiour 40
After aeidificationto pH 5. 2, I's. extracted W th d| ethyI et her: hexane

80: 20 and the organlg {utra%t% p i% ogdyrtless to g| ve
0.31 g of 5[err] tonbefhitbl With SREK %‘:f’i? i Crocialy & el P‘&f 159 CR)
met hyl prost -1540 tnhydﬁxyprgsrao-ldz‘sa&;ﬂr -¢DA Itdciﬂ%ethylesterlllS -bis -THP - - 15

40 Exanple 80 To thS Yl |1b hPt) P0h5 mig@fesi ned by
heating at 60C fopo f}jnfj cmapial ol 80% NaH
dlahl&Q Uﬂthlfbﬂﬂ :

in 8 m of anhydrqumaidnet prtitsdakd 84 nic pase)[ err]

epoxy - 1ll[er2, g ashm Il]lesldld blcarHtBIate anﬁélét}bganmuualmﬁ@ﬁﬁ)'l‘ate%:t;tb uor dO-
20 - et hyl prost “’E o “ 6‘61 Honerh ZPOKY ffi‘kﬁéngg ) |n 5
m of .di met hyl suﬁ? ed“éﬁso@é'ﬁad;m SllicSheld & hadtba O RE LS

Inert gas, at- at anmwfmecaéet xerum]er vatkimna,rth umtﬂmtsﬁansnaﬁ is S)ttrabl‘ed With an

excess of 250/35NaH ‘Ih cetate Er : ?(%S “ék'teﬂ t‘f1 Qrhte thyl25
ether to give O. 5 Iu dﬁ?th f ther Gol mate ‘s
16(SR) - fI uor o - ZeH-- 694 -~ epoxyet _z_iém pSﬂghydr pms:y kw.hetsﬁ

conpoung ester (011 g; m.p. 67 Thén, Taﬁteaomeinugla)mlmre&@ ' of
sodi um ani de h 1%5@“ "E"if.fé {gﬁf&%@i tedls gﬂgﬁg{fqag léﬁ:ellleﬁt:f[ &TG BaH

- 5,9a - epoxy - % b) y &¥d. - i i e Fl &I’\enoxy -
17, 18, 19 20 tetranoA eof-thtl‘aa;ﬂSCOmpdlﬂld-af&ﬂon stalﬁzmch 51'1'1>wsm 340-1-51°C bis - (2

- tetrahyd lo=+282 hlatas-=+43. 1), The cxutic sge +8843°%
addgdraltl rgp rani;ﬂAf “q 951 g%?g‘: ?‘f‘ ?ﬂ%&ﬁ%ﬁﬁlﬂﬁtra@?ed

wi th diethyl et heso—fite, ettz 3265|° =acl ° @t 12~ Eddsl sPebdnai oM inb al kali -
are di scarded. Theo e;g) oﬂes naweﬂ)a@trvthhfw)ed to pH 5 4 and-

&
extracted with et fyl gbﬁ‘gg ‘ab,fé E’% Og’!f% Hy—4415 26% 0%
1la,15(S) - ydr OX¥he'm editum Jf fHe EH dﬁsteref}l;ing ubs tially similar. These
52 net hyl phenoxy freel acids@nd @st@® are rtoepalanbmpmtntmvtﬂlmn ynoic acid 11,15 -

bis - (2 - tetrahydropyranyl ether). Acsol. Hltk n.of this conmpound. (0.23 g)
in anhydr ous et hano'A@éutmn)of@ridg%f % = mEthQl ﬁlglﬂﬁré@tel(ﬁ 28 o Jf FHIFEAL €d
with '20 ng of5 p- added tvahiEsofl redéuric aeatatdm lAﬂ‘rhlerat 3Jo<nurr$IFaAft£raomutuaa§perat us e
it is neutrali zedStW"t&”lG‘B‘“g °frst%‘§ggrc ?—gt!(b2 "éd%??ﬂaﬁééﬂl}ﬁ errseﬁtpalg and the
residue partition :ﬁégo%ééﬁpensmn nsge ﬁéﬁ%ﬁr e%m KZ‘E‘%}% ??'gr Qf an' C
phase is evapor at pithse whef iwagted RAES hutral A dvaSorater® td :

of 5[ery]- 5,%a prodgd lch iy pyrified by, (i) la erchh toprdtagraphy tomve-OOﬁgof GaH -
trifl uor onet hyl ph%ﬂﬁmﬁpter ;jm%g )% d'°" % %} ﬁ‘ﬁtﬁ‘%‘t)a””e %13 e‘LgF‘dam d

ethyl ester (81/1 o @PICLY ahPd 63 Gpg% anot her
0.2 g of 10 pre,d«uctepdyssymlex/(gdllt))n[aai,#tw@f’(aHets))ne and treat ed with 3.5 nl

of 0.2N oxalig acid for 10 8 hours . atplapflgs after evaporation of theg,
acetone under vacuurn43exbi e£I5(n daﬁydtdxsa aqmemmhym&se v t 15, gst-higl - et her
and chrorratograp e@m@lﬂfﬂ@%g&ﬁ (h‘ééld@t‘ IZﬁlg@Fr)e!t thanpt .58 i95: 5 t he

rea
free acid (95 my)™ iﬂ‘lo‘}g‘f% %Z& ?:“ &% xg#t el he same
way, startingsef r gy mep {pRA&te whic Byl filtratRR @X Yive 0. 0f6§H- 60
11[err]a, 15(S) - @ahyeposxy 5-- lwmomUY\u hdl:bSy 1 36(RD - methyl nprogr-ost -
trans - 13 - enm‘(i"”acﬂél f!!°‘15°'d mpfithy s‘frlf’ﬂm W"éﬁhdk‘aﬂ‘"c“'?’ is reploved HRA)  GaH-
6,9a - epoxy - 1lla,15(S) - di hydroxy - 17 - cycl ohexyl - 18,19,20 -
trinorprost - 13 - ynoic acid ' '

ﬁ

"I)



. 83/13. 6[er[¢ =t1

(81/3) is obtained. Exanple 82 20 To a solution of 0.48 g of 14 -
bromo - 6[err]- 6,9[err] - epoxy - 1la, 15(S) - 20 di hydroxy - 16-
~cycl.ohexyl oxy- 17,18,19,20- tetranor - _prost - trans - 13 - enoic-acid
fet-ryt—ester—Tn T o anhydr ous di met hyI sul foxi de i s added. after 30
mnutes a solution of 1,5 - diazabicyclo[5.4.0lundec - 5 - eng (0.25 g) in
2 nl of anhydrgus di et hylformam de and the reaction nixtUre Tmintained for
g-hRours at 25 65C. It is diluted with water acidificed to pH 4.5, and
{ nacted with diethyl .ether. ??9 2é((s)mthe or gani ¢ phase, af t e evaporati on
&P Lshe sol vent and pur| fication SR8l eoR e eue%[’Eyﬁ benzenexdi et hyl
et TeT—80U" 20) o andetewe( 12 g of % xg“gﬁﬁy 16 ™%
cyclohex;}fﬁ “tw maPleé%st-- tme!r 0 ,f’g)ﬁfelgaﬂ 69a§yepuxy:amtld met hyI ester
- (0.29 g gbaﬁmlyBO -

Exanpl e &QH 69a °P°"V d'asteremso ‘30 Using one of the
procedur es descrl bed in Exarrpl (Esarﬁlﬂeﬁ d8 S§at §i.Reoik badan t he
corresspondl Ng sdidt &5 g of fa mxyp of Biefrufic &eiatksn- the foll oW n
seltition D 1s d to on of* 9
prost - 131ethy MG; I 'A éﬁ e&%ﬂmnﬁ tarer treateé‘”g rr] - epoxy -
11f[err] ?,‘f’égﬁ‘g @Mﬁ%ﬁihydﬂdﬂi“-_;: hio Wa'ﬂeqtt,a ot 3/2106[err] -
Bre;

6, 9[err] o t& the qvadridpr vac 1 "e' ryne &dsorl;eldm c acid; 35
83/ 3%6 tﬁé@%&ymdw}ﬂ m age. ?aseg mw@%lthf 64& moi ¢ acid; 83/ 4.

6 - 6,9ansil aind ,ou}g wkmnyylestiﬂ%w)) and }|5r ost - 13- ynoic
acid; 83/ %P:I’B’ “’ a, {,gf,ﬁn r(%’?/ﬁz)poxy - 11[err] 15(8) dl hydroxy - -16(8) , 20 -
di et hyl prgst an¥>ﬂ= c acn ' '17 W
40 83{s6. 6[err] -f 6 92:e ] la,l droky S) - Xy' - 16 (R -
met hyl prost, 3““° ! r[,m ‘“fg’? /1‘5 ﬁpsraﬁ ‘g‘z‘gugid%g ?nlésapxy - 1l a, 15(9)
- di hydrox-ipnpe ﬁl(gﬁ;s'mlf)fmﬁh hgg'gate d M&hanol|83/8 6[err] -
6,9[err] - ofepakinok Aftbl’amPB s,m-_ aq;ag andm ﬂrﬁductGIdFsF‘ﬂ é‘%ros 13 -

e %% gt Qb EEM“P phasep@}@?'“gssl g{ i&?

45 yngh c acimpye 34 di hydroxy
-20 - et hmﬁfg oxy ¥ nsgﬂo é.ﬁcrd 8 ARk (mo gg[tmns] - 1Ia 15(3)-
B t£ino acid’ overmght at dEﬂ"ost

id met
ynoi ¢ aci dtreated in el n‘ﬂzq‘ cﬁ%, é Qﬁit].lreémkryctedw el e’g{eﬁthyl di I%f/dr oxy ]

16 - fbuor @mov fthep&f;,ﬂ remdu‘e&g _l_ognsmynﬁe ynoi ¢ aci d;:
83/ 12. 6[e r %{) 2, 28 m 164,- mc : q}gg/@aﬁpqyesterleyﬁ)p -

A A, ,_83 9 L .«
fl uorophenay ohex)l? w=é;% Gg:g‘?zgin;gadm{ HBES16,90 1epoxy. yipRmeE. 832 d; 55

©406] M e - dii gt & - phenyl -
- 18, 19,30 - T u;ﬁercpﬁ A ﬂ% 15(8 "'qflﬁv g’éﬁ&%&f] P 5y9a
- €poxy - 11@95 iS(eS)— 13 - d’J“ M Vs _ mﬁw&pr—d@t 5m°_ﬂ£3a°1 ynoi ¢ aci d;
83/15. 5 G%h%69$y89 g ; ltl.--' "_)1somed,| §3Par oxy - 16(8) 20 di met hyI
-. prost. - @G@etny. es a§ yn0|'c acid;: 35

- 60 83/ 16. 5[err] - 5, 9a --.e oxxxy_. Pél é%(_g}hydmgly hymmeghyL 1@§R) -

met hyl prost - 6 . .33 - enoic acid methyl ester and
1,599, 280 butoxy / 18 1%?‘{6%3 gésomer t;g'e obtamed from t %eeﬁ%zgl andglténé)llj&r 5 9a -
epoxy. - - t,‘??ﬂ’m@%?%kmncﬂ abstate 453 l}‘g JIE mfgqpr-aﬁﬁorpros_@-- yA®i ¢ aci d;
83/ 18. o[ er b1 ta, B(S)|-drikydroxs daé{'d“;m' 5 b.mm Brethe %pggg 13 - ynoic.
acid; 83/ 19¢s5AH tmns-é%}cu Ksohnd solpregere “‘“‘ She- 20 -
* Met hyl prost m““gﬁ" A Cofsodium borohydride: L Johﬁﬁt nyinl ester s
- desi gnat ed i‘&meﬁ.’ﬂiﬁsted fren "ff‘}lﬁg& é taﬁ{me l!ﬁngomtpﬁe aHS-. B
-di ast ergpi s mueqys OXpYs '@% ( Tﬁ'@ Eoahlt Q6 tsr&¢ retnwée"s thh 13 --
© ynoi ¢ conpou# %‘d&?ép - CRaAR s;t;ma[va‘ i mg to
" conpounds 83} a-ﬁ{ﬁ ' ib@h’wsvaﬁ damthelWlﬂc espectivel y:

.. The [err] - @mfmres;aﬂar' ” @gn@ﬁ]hgranamcrdﬁﬂgéﬁ Phnat¥®d 10 *
- 83/ 39 t6083/53’uaﬁ%9 &#% g,émmhngc_aodf £ 618 r1<;2”('83/ 20 to 83/38
tdih :

. X 16 : d
are 10 des I_ Y rost - trans - 13 - enoic Zc?d trnetga .estetlts%égé1 aterli‘ 1?3322’313’ 60/_2_apn -

: tsrs;“gg:cnvely From the above reactlot;‘ “lnth 1112n0)’cn - ;a 11erl5 s-tnKydroxy . 55
55 fluorophenoxy, and 16 - m - - trifluoromethyl - P ¢ acid methyl ester: 11,15 - _

- 5transi-13. - dienoi
g;isls '}‘%{2[9 etﬁggrzt;%rgﬁgs;‘gﬂoﬁing compounds were obtamed respectwely _
_ dih droxy - 16 - m - chlorophenoxy :
17, 13%19{206 9&&5?1%23’0;{ l-l-cz;tzsn(sS) gﬁ-y enm)c': acld methyl ester (67 /24),:

@ [“]"-}isl ..... 15(S) : _,_dihydroxy - 16-p- f‘“°‘°P“°“°"" ;




Exanpl e 84 A solution of 0.35 g of nercuric acetate in nmethanol is added at
roomtenperature, with stirring, to a solution of 0.54 g of 9a,11
a, 15(S) - 15 trihydroxyprosta - cis -_5,trans - 13 - denoic acid pethyl

ester 11,15 - bis - THP - 15 ether ([erF[% nethyl ester 11,15 - bis - THP
ether). After -stirring for 15 mnutes, 50 ng of sodium borohydrlde i s added
in small portions, the el enental : gonerated is renoved by filtratifg
and the nethanol is evaporated un H
bet ween di ch Qr omet hane/ water; the or ganlsf'
sodi um bj ¢arben —art-e i . . :
gof crud®1l a, 15($¥ 13, lggioh'y&?t’aﬂ?fpms%{ éW‘i - 136 Q[‘%}? rﬂc‘d “&H’dkﬁ)*bs(?w-)’trans -

13 - enoic acid ne hyZHe?SGtg@r 3;90;%15 11,,11)5(@) d'ﬁyllj’m,—(y ehferym Arifidrbthdepyd -Of this
in 10 nl of acet o?herwdydew , 181920 maﬁorﬁro N:tean@ k1 ¥ - enpiccheidsneltghésed, (5411)[ er rl

for 6 hours. Afte re of the acetane r_vacuum t eous
suspension is ext ,ﬁ}ﬂe‘ ﬁfo '°P°*§f?j§§'s§72§%§g‘gfé% @é rﬁﬁpf‘:t"'%ﬁ@%g’?‘gani c
phase i s washed unti | neutr evapor at e 25"t® dryness. The residue’
(approx mately 0. 45

The residue is partitioned:
gbase 20 after vvash| ng vgst

i-s, adsor bed on dixhinpla (50 g) and eluted with -
di ethyl ether, cohy ‘i’f h&;‘%& ég‘r%mq;ran;’zoC 'gg?[gﬂ: o] errls‘,l"‘iéti’ X% 50, paH
- 6,92 - epoX) - ity el bt sma.h@ 59, thel 156,90 Leboxy 1 B(S3GI O

met hyl ester (0 1 Hihgdlroxy’ |al6(.':‘35J - §75- optdt Mﬂed&lg'ﬁemrmaﬂ'ptasr mhtsaum ng.a
m xture of °gglasg‘bm@b¥1§8?ré 1) gad it 6pH o 59 -sppydisgieepigerecr(%/Derded to
et hyl ether. qgerr ,9a - 30 epoxy - E (S) - di hydr oxyprost: - tr?ns
- 13 - enoic acid rrebhygomﬂe-rwa(&p&@p@st ﬁﬁnﬁ 13 Sem&lalcﬁ@i eskrﬁﬂmﬂre 0
the latter conpoursf met!mobns vath |4 93N emlews mﬂmf [err].

The crude free aci }g@;“gﬁxggﬁiﬁed‘“&% '[zé:‘eg %Eﬂ ‘éth% ‘.’}’ﬁhom
pent ane- di et hgr etyl neai" ue scDid " didRled TySdrbdtibht WAtk rét us ep%

11a, 15(S) - di hydm™NatiyPO, apd egtacted savemaktimes hdleehybttber e terrvom bm

[[err]. The mass #d withewaiey, %wl %S@édés (e,
L ena oy st roct SLBRS %”%%w&n%% g e

264 30% 40  25][ er rof the esters from the precedmg Examples to the correspowtiih d&‘ﬂS.SI' Kpechsum

of the Jerr] - di aside? edpaxynbs o (S;ill YGllOmpmit t —fqnens aci ds
and esters are notf,ﬁat‘ﬁfﬁ hert etgf‘e X i’(lgm’ SRS ut i on of -
0.19 g of 15 - m?tgik(rhp les fic ot'aﬁ'c

added to0 0.3 3g of amwaﬂesmmmumbpm&d&:gn’atedvas bﬂé\&-e m THF After 3@p

m nutes of 45 stirring, 60 ng o sodlumborohy n12n1 of water is
added to the deep yel |'ow suspe IEE M@fter ’thegﬁ &; i s.-separated, the:
THF i s renoved -under vacuum an @A3/28|UEOUS . suspmspgsn is extracted - =~ -~ .
repeatedly wi_th ethyl acetate. 44¥he4ébgani c pha8tM4wBE washed urtil neuytral
and evaporaté to dryness, Yyi eggﬁg g;;G g. of 5@9'/2(?:@ %ct which is p'ur?5fi ed
by thin layer chromat ography t@7/g¢0\4¢/3£) 04 g of b91/720 6,9[err]- epoxy -
11a, 15(S) - di hydroxy - 15 - - traam&toQHSI- enoi'c aci d, nethyl
ester, conpoypd 70/5, ot hervm d 6aH - ?élgfg/“ epoxy - 9 - deogt(&/

15 - rrethyl - [err] methyl est ,“o ] and 0 lthe 6[err] 6, 9a
epoxy isomer (70/10), [err]). 7 91/92t091/96 . Exanpl e

| 53/1 d53/2 | 91
86 4/1an %ﬁ 550%% -ag g@dw(S) ~di hydr oxy-

- 16R - nmethykprosta - cis - 13- - et hyl ester4515 -
(1,4 - di oxan - 2 - yl ether) smlms/ nol - (2. 5m¢3)topm1|2eact ed with a

sol utign of 0.38 g of nercuri dsf) ion et fidd hnd9mé4react|on mxture is
hel d at room tenperature for ]ﬁf es . and o %/”Lﬁ KP lat 0C. The 60 -
crystalline ggecipitate which nmassoyzs i sol atey 91 1§§ ation to give £ 36

g of 6gH - 60 6,9a - epoxy - 6W/1andf1@noner cur 9idi24 a “hydroxy - 16( R -
net hyl - prost - trans - - 6§’)§6P3:g§gcl d net h&{};}gx} ﬁg 'rom whi ch t he
mercury is renoved upon 54 64/1 to 64/3 . 91/130 to 91 i 599, 280

54 treatnent s th sodi um borohmrtbdmi{o gi ve 01/1Bdo® 186 [err] - 6,9 [ergs] -

epoxy-15(s)- hydroxyl -16(r)- rre 1 - trans-9 léﬁ 6aci d met hyl

ester. Col um chromat ogr aphy on7 |7 gel effé éparatl on‘into the
e

6[err]-6,9[err]-epoxy and 6[errm rrl- epoxys nas /erzem somers (66/ 28 and
66/ 4 respectisvel y). - Exanpl e 872/1and72/2 91/313 and 91/314 : 60
73/1t0 73/3 - 91/315t091/317 -
- 74/1 to 74/4 - 91/318t091/321

4/6t074/92 . .. 91/322t091/408



¢ respec

A solution of 0.55g of 9[err],11[err], 15(s)-tri hydroxyprost-cis-5-enoic
acid nethyl ester in 2.5m of DME is added to a solution of 0.5g of
mercuric acetate in 2m of mter/4m,,m,,man
mxture is treated with a solution of 0.08g of sodi um borohy

of water, the mercury is separated,the DVE is renoved under vaccum and the

r ashdue I s extracted several times with dichl oronet hane. The organi ¢ phase
[ vporat ed to dryness, absorbed on silica gel and eluted with ethyl

e\ b thyI acetate to gr ve 0. 21g 'err] 9[err]

e PO - X _aci , ster (87,136 and- 0. 189
~of the 6[err] 6, 9[err] epoﬁ;ten sorrer (87/2Free5xﬂrrpl e 88 A soI ution of° }fGrrg
of 9[err],1[err},15(s)-tg] hydroxy-17-cy xyl -

18, 19, 20-tri nor prost - ci' S;RaRee7R3- YNOI C- g4 a,;ga;,hyi ester 11, 15-bis- THP
ether i5n 1.5 nl of nethagpl Is treated widis 64 ng of nercuric aceétate in
1.5m of methanol . Afteér 9%0and MR es, 25nyoidf14 getfiifhg. borohydrate is

-added. Met hanol is renoved under ‘E% [yjhe nercury is separated and the
product is di seppt v@Qai-Nepbiy entg, - dlpdratye- (SO nRinyiprostof 13 be organic &

~ phase to dryumtsmcb(ﬂ/ﬁr(elsl gammehﬂ eehlpixgie%'(r@ leﬁrlmgnmmeymval@[t err]H 6, 9] err]
- epox{P - dm@g&ﬂ‘ F Y‘; f“"" dﬂ:l:slm 3"° Mfc ald d net hyl
ester 11, 15‘?8‘; N ves (,?\sor s' ag m lk ea’fe o za‘:'{r:'etone unders
vacuumt he dtbxyr-eIS(ss -exéthaa:gt ad(s)\n- tlfyl t az:etyﬂmeac: map@rateron of sol vent

gives a_resk teamﬁﬂép;“ gﬂgﬁ y—lo;pogrr 138) ( eihydaexy, dilé6Shyl et her) to
give 28 ng BIF lS T ceau etﬁa )g; btlﬁ\(esamz m%'&&ﬁ?'ﬁ?&‘ ;

© cycl ohexyl ny eth -epo ylymﬁster (83/ 65)

. [err]= [errkcid 'yl]ester(cempéundmnﬁoﬁtamgdof the [err] - 6,9[erf] - epoxy -
‘isomer, 83/29, [err]=[err], [err]hfﬁt:é5 (EtOH); [err] 406 [err]. --[err].

Under %"e Sames &b lof P(@B[g?fnrn]et hlorldt’. k! ati&‘é'i@%éﬁspemﬁ@n defihety Mejohyl prost-
cis- 5 -en divill&d calgitinicarbandtel in76 tofl ftl&ﬂiy&lhe Rlodde eonbiiiing 0.34F obt her gi ves

[err]- 6, 9[&% &3@ ynh@{l &% g}:ﬁ&s tr_ mb/ ?;rrmch%g%ﬁ thyl fhyl prost - 13
o ynoi ¢ aci &l é?‘iﬁt ' _ lir? e:l:':r at tﬁ(lptr eDOXy -

| somer 383/ 23ar W{ee thiBe orﬂ’ﬂ of) stirkinig Glﬁdr anicOcdnPolifds -are penoyed: b erris, 15(S) -
di hydroxy - ﬁb‘aﬂomﬂ |orsanm@hasei§m jwith .25 N gpd thmstrlfpmn Gsrt - trans - 13

YIS CméByigtosiel

CC enOIC- aci Eég dﬁr go;)f:ru&béa& lesérﬂxpf bxs -€poxy i soner
- are obtaine "1.0Y noel ar eq uryva I'ent’ “of -Trercuric acgfate
- (636 nmgy in 10A uﬂﬂnmnohﬂafmdetﬂm addkdfce&ml_qunau alic apidiahd/dr ogoy - 16 -

met hyl - 1eheat °CA eﬂ hpusgThe ac : ved ucedszreswans - 13 -

di enoi ¢ aci ff %ﬁﬂ‘.‘é&:ﬁﬂﬁa gtf,md ; i S8l met hanol . The

. mMercury. corm@ua d 50 silidapwithAlidtyl &8 Emu&rdfthelnjghmﬁamam mous addi ti on of
- 85 ng 6§ so embawvh)ﬂdr’cr deOﬁ rf snatld -Tdmex tHa HS) ¢ sodsution is

~ then decant °g‘g %ﬁfd@%ﬁ rh ¥Rom of 0.2N
© agueous oxa,r,,g _ag ri Qc,a thyD bst@( are e resultr ng

m xture is heI’ﬂmeahet[nérest]:rsfobthejfelldmrmdfh@recmgmdmng kcme!yrts are renoved
1pd 5

under %cuuﬁﬁ/”&ﬁd ) 8H| + i8¢ s PR o iBydeexy vii 165k odi uff sul fate
and extract ggysy %’t"@t hﬁlﬁsga&hfdr ase |n§t%$33ed with 30%
amoni um sul f at e-a:(sZXB mbn)owaa%d! # Wd],.\at 18P (QACE): Ing over [err], it
s _evaggrat&l‘lﬁ3 .t §_-d MPe ‘iﬁ!ﬂe msx 41@%‘0 cﬁth@"”p'u-rlrsﬂP - BB | | cgt gel usr ng
an elu g aishi; % ‘H'@ SAN H A ‘*ﬁﬁ‘ F)en RS TRy . ate,

gi ve the |sorrer|1¢ pﬁ,s Chh 13e.p@,m¢ acida ;f 6,[err] - epoxy -
Clerr], 15(S 93/%li rs o X ,BHrﬁaarrryttpox)éiﬂavlsmn-dmydroxy1-818$9,2(29trm0t Fi norpr ost
: trans ¥ (A rast Wrs® d ively 60/2 and 89
. ts? vel ?/ﬁ 3+,~n_ 'l% Agééelg,fgggfbone:@q%ég ?@“ﬁox @E?orglﬁﬁénoxy£16 Pe

. f1 ur ophenoxy3n.and q -6[1}] - 6,9& I- lepaxy O yhydroxybﬁﬂoxzyans - 13 - enoic '
[err], [err] [i 9!:r Xy 17.18, 19, 20 . anorprosta .--cis - 5,trans - 13
%4l ohgi ¢ adlh ?;E ARt 294 1 e ) - FaOBRIEL e -0he PR 1 o '
comoounds weyE G tlawedpzrespectapw yna{rersﬂdmy@m&@ws] 13 CRAGY - Vyferr] 15(9)
- di hydroxy - 1@cid; m - chl or ophenox 20 - tetranorprost - trans
- 13 - enoi 8 ‘a’cr%flﬁ%ﬂh Gt a Sder- ‘11’8’?3’/2i‘)"'5f%rrd}hydf°[‘3é’(‘?5}’ Bappqic. 6 [err] -
epoxy gl o 110D odo O Byt 0¥ Yoty P_16H) 4 ABRANOXMaT3S) - 60 -
6[ err] -6, 9 err] dihgdooyyprasO kY - (ikbid &jd; 55 '

. 93/12. 5 - mdo 6BH - 6,9a -.epoxy - 20 - methyl - lla, dihydroxyprost -
1,599,280 13 - ynoic ac:d [a],,-+20° (CHCla) %9-




17,18, 19, 20- tetranorprost- trans 13- enoic acid nethyl ester (67/21),
[err] 6[err]- 6,9a - epoxy - 1ll[err]- dihydroxy - 16.- m- trifl uoronethyl
- phenoxy - 17,18, 19, 20 - tetranorprost -trans -13- enoic acid nethyl

ester, (64/1) and their 6aH - 6,9a : “epoxy™isomers 67/132, 67/129 and 64/3
respectrvel y which show [err] rangi.ng. bet.ivrreen +8 and 120 in [err] Exanpl e _
90 Using the 16(S) - fluaro- 17- c;y eyl - - 9a, 11 a, 15(S)- "trihydroxy, *
10 18,19,20 -+trinorprosta - cis - 5, trans - 13 - dienoic acid methyg(p
ester 11,15 57 bis - 10 THP et her B n...ltgg Qrocedure of Exanpl e 89, the576

- 6,9 =€ ' 31
- 18, 19\2‘0 tri norgrost - - 13 Examplo9¢ aci d met %Ji estf%'ﬂélQOI 1) - and

its 6[err] 6, 9a - i‘y‘t}ﬂ? n%‘i’%%“ihég‘aﬁﬁfﬂf

G
and ,e_-@{mil\lt iodine in
15 ethylene chlorl The resulting mixturé&-8 84 defot our. After dllutlon with

50.12 ¢ of S[ er ﬁatcr i) @a&hmg Gpmxy)ﬁyaﬁlstphasetwithN)slN-soflﬂm-thamﬂ’aE admdterret hyﬂ
ester in 6 m of untdmhtamrthqsslurlms‘eqo netomsrae{ ‘é%%l%e h? i ran
l'i thi um hydroxi d& lu g]"‘mg]f Z%gfé{;‘“g“é d % 'e§ e under
vacuume The resi &rbbrpﬁbst :rmt-as %&nﬂf )drﬁﬂﬁiylee(érl(mﬂ)eﬁﬂ%ztlh di et hyl
ether to rendve ge:ﬂﬂreakomenptir-r ibdces6aHTh 6,920 epoxy camipednd(M/Aqocohiginghasel? s
acidified by treatment with 4 m of 3Q%nagdysous 20 [err] and extracted
severak tines with dnmmmaaura,ecm Tﬂmﬂydratyerl6a6r¥hlimnbhﬁbdﬂerase)ﬁt-raﬁics are- :
washed vvrth wat era thyl iﬂg chlo Wmm%ﬂ:(%ﬁlﬂgr ds 91 ny
of 6[err] § 9[% nal %let amc ﬁfs Mz}?&w at@mte‘n ”"1‘95 )
13 - enoic adi d, S%IaQue Skt w&exnr Hﬂ@o d¥hl of the

saponi fication 25olvent ardfpunﬁratmsltye’ﬂsi 6lrsnlwat;¢'l Uat mpl)ﬂ&fi gd the

cor r espondi ng fr§ aJS ydro 6,1%%3?%%11!1 '
112, 15(5) - Ay r?c?é?i’oﬁ?o%“‘ ing o f?ﬁﬁﬁ mgxg@*’ ’@‘“‘"f%‘s > di g hyl
nme .

and 15 - @8%i st ibr@so ar@Hnotﬁqaa-r epody hﬂx m(aseﬂmyaraxsentusga - O her -
aci ds correspond 51?7 t@“‘éq’*ﬁé EPSQ am%eérﬂ?'r G 4?@ n§ef ore.in these Exanpl es
by a nurerical d& grﬂ;-r,}lét ?yr&t a}; t‘iﬂl 5# difydroxy no‘t6 18- eady 30
assigned a dz%SI gnation nunber are | nate as foll ows: -

30 / Estgr / ' - Toa sol ‘i‘ctl)l@m gro gl)egl .1 molar equrv]zi{en 1%91/ 2.
43/1'to 43/18 anhydroust ? ;3 1?') 11a,15(S) -trih dr% 34 to
91/ 38 35 18,19,20 - trmor -17 - cy ekylp 1@ -5 trans - 13 - die méily143

35 46/ ] to 46/ 2 ester 11,15 - bisg 12 44‘-1 }Pﬂmﬂ eﬂlw)’lo'tzil G oBof tetrahydrofuran. 91/ 46 t

91/ 77 48/ 1 t:tg 48/ ﬂ “The mixture is stu' :E%;?ﬁ E{; g‘ ch, is removed by 30

filtration, and the tetra esof acetone a -
91/ 82t:091/ 85 40 treated with 4 g of potassxum iodide G f‘gaandml 87
40 51/1 to 51/4 After ttl ltn’ourl?’é!/r&?n %lmp@fbit%d. tEeZlbdmt lﬂw&ﬂs‘vtﬁg dec;mpgs;:ddWIthl/ 92 t o]
91/96 53/1 d 53pdum metabisulfateg ? n5 gxalj 1§ tgen added an 91/
andol /100 45 ﬁ:,gg:;gfsv}:;a;:,? @ﬁ:@ﬁm iy s rediced VIS JRF Ay Odf 302
45 56/ 1 to 56/ 10  Separation Dh/ TS gives QJIA]glaf 35/ tromod &u#H 2 6,9a - epoxy -91/ 113
and 91/114 58/ 1 tlbx 587)‘? dihydroxy - 17 % %7% 19, 7"5@“’10 o ‘?97 413 -

2 ﬁn 11 86’67

epoic acid methyl ester (67/1
91/118 to 91121 Z8 So TE/1s ardesdr %

@ -€POXy 1) 1@3 and
91/123 _ {Ismg the pr @dlﬁéd df thd exbrbled 95 and 96, the Qil(mllaé% adepdy/ 125762/ 1
and62/ 2 : co@ﬂ.d“ﬂ@&&ﬂd@b.m% 63/ 1 and 63/ 2 91/ 127 and 91/129 -

64/1 to 64/3 %/1. %ﬁ % 1 e 5o epoxy - ““,15(3) - d‘hydmxy 6671 to 66/48
1 ,19, id methyl est

91/ 133 to 9141809, §y°bmmo 63H - 6.9 Dip ?"gﬁl ] R e e Q%4181 0

91/ 256 69/-1 to 694/42 5 - bromo 6pm15%7emy91ra2939) (am FORYpra! fans - 13 - 6/299

to 91/308 71/1 t [epoic. acid; 3 to 91/3
72/ 1 and 72/2 8srlo.'s meﬂ,om’gi?, - %3 4o j‘%"’g?s’ - -"'hydm"’éo ?%/’1 to 73/ 3

acid

91/ 315 to 914p31774/11. 5 - bromo - GﬁH - 69a - epoxy - a,I5(8) - dihydroxy - 15- 5
methylprost - trans - 13 - enoic acid; S L .
. _ '74/58. 5'- bromo - 6aH - 69 - epoxy - 1la,15(8) - dihydroxy - 15 -

methylprost - frans - 13 - enoic acid;
65/7. 5 - bromo - 6BH - 69a - oxide - lla,lS(S) - dihydroxy - 16(S) -
55 methylprost - trans - 13 - enoic acid; ' 55
. 96/4. 5 - bromo - 68H - 69a - epoxy - 1la,15(S) - dihydroxy - 16 - m -
tnf:luoromethyl -phenoxy - 17,18,19,20 - tetranorprost - trans - 13 - enoic
-aci -

: : Example 97 ;
60 A solution of 0.1x10-3 M of a methyl ester, prepared according to Examples 93. 60
to 96 in 2 m! of methanol is treated with 1 m! of an aqueous solution of lithium
- hydroxide (0.2x 1073 moles). The mixture is stirred for 3 hours, evaporated nearly to

dryness, diluted with 5 ml of water, and extracted with diethyl et‘l’ler The orgamc



74/1 to 74/ 4 91/318 to 91/321 74/ 6 to 74/92 91/322 to

91/ 408 56 1, 599, 280

56 Ester Free acid 80 91/ 409 82

91/ 410 87/1 and 87/ 2 91/ 411 and91/412 5 89
O/ 413 . .. - o 5 90/ 1 and 90/2 _
91/:4, d91/ 415 Exanple 92 6[err] 6, 9a- epoxy I la, 15(S)”-*di hydroxy -

Jmethylprost - 13 - ynoic aC|d $83/4) (0.11 g) in .nethylene chloride
: Mth 1.5 nolar equival ehf99880 di azonet hane in rretll enes8chl ori de.

Af ter 5 M NpHa8Sis ekaAORE: 0.IN'IGORVER) Wnde e resi due
adsor bed on a;ubm:%hgehs acﬂnﬁeurtomm(agﬁxtﬁlsm Ehter,e:nc}q’s %ﬁgﬁ%gaz % 30) giveé

in the fol Wi le% ‘9lefrr] - epox lla - hydroxy
: 15(S) - metho y&-eei%?ss‘)"% %;g‘ﬁﬁg‘f’)a“ e”’?ﬂ‘b‘f&éa‘a‘éﬁﬂ hyl  ester :
(92/1) &nd 78 ng of 6] er rNethylést@a - epoxy - Freeia:m 15(8) - di hydr OX)5 - 16(8)

- methylprost - 13 - ynoi%/ise?: 2ot hyl es

r- t
9 /1 |3 ((
15 Using in th| S: procedu l(ﬂ et hane |n97 éf the d| azomet hane, 11 a-
hydroxy - 15(S) - et hoxy9s/1 #dese] - 6, 9a97/1ma)97/20 16(S) - nmethyl prost -« 13
- ynoic acid et hyI 'e"ster (Corrpound 92/ 2) is obtai ned.: Exarrpl e 93 20

A sol utjpon of fol o 31 Jog‘ergﬁo o?au%ns onL fe i Sedﬁ d t.o a uspenS| on
of finely e o ldin 16 thely & Fe deﬂm “tefh Cdhe et ori de
cont ai ni ng G’pﬁ:ﬁng mfan adi’er]c)ai:ﬂ,a;e s, mhdd pdsofefimed-in @heS - 5, trans -

13 - di S!esri rawnpge | eth
[err] Ihggm g’grﬁt‘g@éﬁ“ﬁ"ﬁ% r?'ﬁ ﬁ‘fe"ﬁfal §¥'B S“ﬁ{mgﬁpy ﬁ‘lx'?lrjze

i's cool ed i n arEackQAimeleas 1,0At $1036 6o ahmd&&ctandsq:ardfmaﬁfmm‘ ter three
“hours of stisagh ngrer mb rf r dbg;m@snﬂ@ncmdmgm@mwlew allocaign pf | t rati on and

the organic lﬁﬁ@, “O‘Sﬁeq\lf"s‘o‘HTSﬁrﬂal“Fﬁ Wsthe rinlerstsnll wat er .
Renoval of t Ivent attords 0.66 g' of crude 5 - Irodo - 6H- 6,9[err]-
epoxy -2011 a, 15?% -WHIGBAIMOISY—-. pr ost - “trans. - 13 -..enaic. aci d pet hyl
ester 11, 15 - mpoynds of Prmyp Eopyranol ether). 30 "~ A solution of
this in. 10 m of acetonel QZ%OBM of 0. INoxalic.acid and 30

~heated to. 45-46C. for -4 ho atbne is then renoved at reduced _
pressure and the aquedus nsion is extracted with et hyl acetate (3x 12

The residue (0.42°g) i.s sepgriated on silica gel with diet
El'ution of the hi gh [err]

m); the organic phase is \Nas ned until neutral .and evapgy lﬁt ed to dryness
‘et her "el uept.
tio Lth 35 . acetone. . glves 0.14 g of 5 -
iodo -' 6aH - 6,9a. - epoxys - Na 5( - 35.di. hydroxyprost - trans - 13
- enoic acid mnet hyI ‘ester. Rf93/ ¥)- CV\,hr:I-eXt-héCIizogv Fer] "portion is 0.20 g of

"5 - iodo - 6[err] .- -6,9a.- epoxy g Iil a, 15(9) - 2 di hydr oxyprost - trans -
+13. - enoic acid met hyl ester (93/%) The net hyI esters of t he foIIovm ng

~aci ds were prepared anal ogouslyr 40 -~ 65/12. 5 - iodo - 6[err] - 6,9a -.

~

' - 17 - phenoxy

“6[err] ; 6, 9[e(d_'j aryl Qﬁﬁ})bbtltute

gﬁglxg azsl lja 6521%: ;5'9’ % 033};; lfgxggﬁonylbgr%uﬁgvﬂ%‘f %k E’arﬂ?&tatomsag?g? - 13 - .
C )

-di hydr oxy - OY-rsncm

'-,rcarts--ertiﬁs——éﬂe(:ﬂ-amd ferr] , [err] 93/ 3.

5 - iodo - 6[ear}:—}gg%)éPTl}‘k°x g}ﬂ'ﬁlmiﬁ ‘1‘5\‘: s 'di Hydroxy - 18,19, 20 -
trinor - 45 each of R; and R,,, hlch Q 1sh sl-’ Q’?alk l:ligvmg ﬁt@@' C aci d _
45 93/430 5 -carbofl @toms GF ﬂﬁdi ne,__. , - POXY - { hydr goy -

.'18, 19, 20 - tri Xos =04y—S=¢ s(ijrslehoﬂtl:rans - 13 < en0|c “acid; 93/5. 5
@b g,t06

eft f-aNs;--. 13 - enoic’ acrd 50 - 93/6. 5 - iodo - 6 -

- iodo - 6[err§‘s°ﬁ§“§‘3“‘te ’Ia“fia 15(S) - di hydroxy - 18,19,20 - trinor
ymethylll a I5(s) d|h drox : 18 19, 20 -trinor -:35 50 17 -

- 6,9[ €3]

epoxy - 15(S) - - iodo -
ng—su axy roas tor mbﬂéasilﬁstrtueﬁﬁ - -enoic
selected from halogen, trifluoromethiyl, alkyl havmg 1 to 6 carbon atoms 40
~and alkoxy having 1 to 6 carbon atoms; and. o
(e’) a saturated or unsaturated heterocyelic ring group Wthh is unsubstltuted
or substituted by one or more substituents selected from: halogen,
trifluoromethyl, atkyl havmg 1 to 6 carbon atoms and alkoxy having 1 to 6 .
45 . .carbon atoms; .- 45
"~ a,nd the pharmaceutlcallg or vetermanly acceFtable salts of the above compounds
in. whlch R is carboxy, but excluding the following;
9 dcoxy 6§,9a - epoxy - PGF,, its. salts and its methyl ester

: - loalk i rou hJS itute 3 -
- phenoxypr ost ("c)r‘a ?B geﬂ%“g”‘ scle #'%gl’gm@ /Rgs 6,9a ;



gg 93/ 9. 5 -idg;..- gfe.rbr]g- %6 9[err] - epoxy - i’éia‘ 15““{“““&“““‘“““‘ \é\

113 - ynoi id;, 93/ 10 5 - |odo - 6] erL;?P»F?& 9a - epoxye - 4118, 15
d| hydr oxypr ost 13 yrot-e—aehei——e —i-odo- 6Leu1 6
epoxy - 16(S) - is washed| uthlws)LnOH (28D awii h;tel:r QXY Pr & discadddd- T%nor c

aci-d:93/12. 5 - |od% gy ?;F's acidifi % 8 with 30 aquegs NaHPOgyid extridted, | 5( S)

{ ther to g1 acid.
-1 glggy (21"88X ypr ost The)f#ie bdsitor Eﬁ-e:g;é lknated by numberare. desrlgnat%j 4as.F())llo§Js

sofution of 0.82 of 15 I et hy| Meth gs;lrr] met hyl E!tceaculn 10 m of [err] &nd
0.1 m of pyridine is added dro ég solutrongﬁﬁ‘;@yﬁﬂg iodine in
met hyl ene chl oride. The resulti rgsn&wm is stirr ég,rg /f‘;g hour. After

di fution with 5 wat er and wa¥hind@5f the or §8Handpi@se with 0.1 N sodi um
thiosul fate and water. 5 until neutral, the solution is evaporated in
vacuumto a snél [ vol AbwATLS P

.t hi ckness. After ded&si?@menfer\m hhlﬁ?&@%&ﬁﬁ%ﬁ%ﬂ% ‘Nifgﬁ&%:gaf %0 10

-+ 0.052 g of 5 - jodoform emr earl@f@l;nm. feooage is madsarol undseﬁe - 15 -

met hyl prost - transf°rm o‘?°c‘f’° N ¥a dhf)f 210
g of the isometsi c Sefod n‘@ﬁmmad @3—'(“0 g "Oﬁsﬁ ?ﬂﬁ /“ﬁd ‘gf'rém

_:ob; ai ned. 10 ExanplBackéaith 78 881 US@‘toQéae'?n&t}‘u sﬁdxs sepaﬁafelcih)’rﬁl!‘remy b
116! 16 - di net hyl pr O@Fh ot !Wh clyim, 1 glpm@srtlzﬂy the allocgiddnuef] on of
P SRS " \ihe fiterests o of

' f‘?‘ﬁfé’“ '8
60 my of pyridine i} g %@%'EP 3 (

brom ne in nethyl ene. c r 30 mnutes starting 15 mat eri al
has conpl et el y¥9di sapp¥HAT;WE 02ASMJ8ni-c phase is washed with water, themg
15 5% aqueous net abi sul-tGempaynds Pih@ﬁﬂ%ﬂ’é until neutral to give, after
renpval of the solvent and purifi catr on % TLC on silica gel wth diethyl
ether as eluent,. 0.083 g of 5 -1 R 6,9a - epoxy - Ila,15(S)" -
divhydroxy - 16, 16 - di met hyl pro or c acid methyl ester (95/1) and 0.04 g
- of. 6[err] - diastereoisonmer (95/ )g 0 The foll ow ng [Spounds wer e

o prepared anal ogousl y: @ 20 65/9. 5- bro 6[err] -
‘L _ r
0

6,.9[err]- epoxy - I1la,15(9) - oxy - 16,16 - dinethyl - prost - trans
"13 - enoic-acid; 65/87. 5- br aH “‘s 6§£[err] - epoxy - 1llferr], 15(8)
- di hydroxy - 16,16 - dinethyl -nbro ir..ct-ransx- engic acid. 25
Exanpl e 96 } 25 ?roza sol ution of
' pyrrol idone - 2 - hydrotribrom de (1.1 n%?a?‘* equi val ents) i n anhydrous
tetrahydrofuran (6 M) is added a solution of 9a, 11a 15(8) - trihydroxy -

18,,19,20 - trinor whir?uk cycl ohexyl prost - cis rans - 13 - dienoic
acild methyl esfer ﬁasmg;g y &L 'rz‘;?‘\é?"r"é‘ﬁ%ﬂ@ﬂ’ﬁaﬁwgzé? hsasbop glomsyy) 2
. |of tetrahydr ofuranylgi’{; 6k WhLorl sams Licdtiegufor 12 hours, the

pr éci pitate which foragnsrl@dfoeymvzetbx vu&Ol foi 8 ¢arldni apotgs; and t he

. tetrahydrofuran sol ut i hydro nIfut thﬂ 12to\Bcgachep stogfs; acet on tr eat ed
‘with 4 g of p assre N‘?:‘ge ﬁ?ﬁ!ﬁ‘gd ’WB&W’?‘@%E‘?“S?E‘PVE* {he '096 ne
i1 berated is ecorrpo a,brassgﬁgﬁ%gd 1.5 volumes of 0.

gqueous oxalic acid |szislﬂemandn|@ref to¥Gand the m xture heated to [err] for
A hours. The mixture g}mr duced under vacuum and 35 extracted with ethyl

ot at e. Separgtron 0 Wives 0.14 g of 5 - bromo-- ferr] - 6,9a - egpxy
1l a, 15(8) di hydr o) & cytlbatkyl Gy Gieig/3 to9 dig, atdins?@hich fsubsuBstpEteS br is T r ans-

c‘r d net hy I essb%ltut /01!2 mdulﬁumint?ebﬂted from3uikyl kpvised to 66 err] -
oxy having 1 to & carbon atoms;

o B SR M A o

6, 9\ err] - epoxy conpoundsandeti@xphdving o at rom) - err - 9a -
- 11a,15(9) - d(eﬁyajqa edoru sﬁturat heltqsmyx nngsmc‘%ﬁ%@mmbp tweriprost -

‘ d met hyl “t mere. S ts_s o :
epoxy-Y nOIIf a(iIS‘{sS)nE- U Eﬁhﬁcn&ﬁl alkr‘{or C ‘g'gmé ha"b 51%”]

6[err] % 6,9a - epemythe phdrmaceil or—vetiknhgtﬂy mc ltsofthabaveeoﬁ@omdor (o
aci d: \ in which R is carboxy, but excluding the following:
' i 9 - deoxy - 6§,9a: epoxy - PGF,, its salts and 1ts methyl ester;




65/10. 5 - brono - 6[err] - 6,9a - epoxy - |Ila,15(S)- di hydroxy - 20 -
net hyl prost - trans - 13 - enoic acid; 50 74/ 11. 5 - bronmo - 6[err] -
6,9a -_epoxy- _11a,15(S)- dihydroxy - 15 - 50 net hyl orost -
trans - 13 - enoic acid; 74/58. 5 - brono - 6[err]__6,_9a—- epexy-

I la, 15(S)- di hydroxy - 15 - methyl prost - trans - 7
- brono - 6[err] - 6,9[err]- oxide™ |1a*15(S) - di hMﬁﬂ [lglm .
nmet hyl prost - trams - ,13 - enoic acid; 96/4. 5 - bro , err-._'_,

- _epoxy -~ 13, 15(S) - di hydroxy - 16 -1/599280ri f | uor onet hyI - phenoxy -59 .-

17,18,19; 20 - Tetragor tr no| C d e 97 60
A sol uti%h of 0.1 xg[ eﬁ°f 1\7? : ‘%%% 'ill% ol %ffﬂlilpﬂgéﬁg"’tﬁ asg%dmemyro
Exanpl es 93 6&st'en aBd |n met hanol is treated W|t : of an

l
adueous solugion ot 2 g““”r%rzrrm& 2 e T e éﬁ@%‘wrgwe,'

wat er, and extr act eck MﬁatchrbGX}eérh)H or&h ifoxycdbenyD prdap héving froln D95 4Bbbn

58 phase is washetbmgith 0. N LiOH (2N) and water, and is then discarded.
The aqgpeous jghase |§{ bydie¥ed. to pH 4.8- with 30% aqueous NaH2PO4 ang
extracted with diethyl ether to give the fgee acid" The free acids not
al r eady desi gnated by a nunber are deer gnated as follows: 5

Met hyl v ester Free acid - C=C_ - (trans); - 5 93/ t093/ 12

97/1 to97/12 94/1 to 94/2 H/97/1\3 to 97114 96/1 to 96/ 4

97/15 to 97/18 '95/1 and -95/2 97/19 and 97/ 20 10 I n the
follow ng cl ai n8 somg iskardxrand not atr ons have been used. Were it is 10
desired to refer |nPa,%JalldrBst8@eh adeflnltlonlar};terrrs of a ;
gereri ¢ Tormy o, JpXHPRAT . a@*ﬁa;&aampwagm R
defrned |nthefcwmla €, however, 1t ts desrr to repea

‘drawi ng of -the for BuCanraiqnpmaf fngtlulm(Pame&end in ehaing |1 cexeinding thosst intwhich
definitions of t/fmutprgoss ed referen ra .
formula drawg in g &? 52 P 3%grgy %rptga or an aikoxycarbonyl group ﬁavmg ﬁ_qgl Etoﬁga?? a| m7 ?

.1,778 is to be conyiued as a distinct and separate clai m from each 0?1
such cbaim for all purposes (includin icularly the allocation of

priority dates). Shorthand notation. |§ f(g_r shese clainms in the

i nterests-of econony and conveni ence. / 0 . "WHAT WE CLAIM | S--

20 1. Conpounds-of . for mul a (P1). [erH] wherein: - R is a carboxy grou or
an al koxycar bonyl. avi.ng 2 to 13 carbon atons; 25 [err] 3
hydrogen " or hydrOR 1s?1'ggrbé o2 lvhaﬁflg frbh1 104 citﬁ@rﬂﬁoms,%%,aﬁ@ﬁ[,] I's .
hydr oxy or . aiaSkoxyvhhnwen e danfer diffeen Myatogensalkyl Haeifig ] td 4scalbyotragesror Or alskyl

having | to 6 caflpes ea@ he’é‘?ch of . d L& L i e the same or

different, is hygjf sﬁ‘ ‘Eﬁetn is fl;,}:}gh\ég “al‘:g'rfgse&“f | uori ne;
30 X is err S|ngeb an Integer of 1 to 6; and
[err] (a) hydrog enib) -

55 (c') "2 ol oaokspne s i agfqza s b o

or is substrtute thyl) hikPIHaGin® ub@h 5, havr ng |
to 6 carbon at onstomsgraided shat hamoragthhn e @clcaxbkmuen&tanmthel(ﬁihl) al&ylyl

unsubsti tuted or r{g g-substituted by one or nmore substituents 40
ZS' ected fraom hafo s oL L fd, g, mtmr.yl u@uk&r&uté@&'rﬂﬁ-sﬁbs&ﬁtcﬁ £ déhea at 0335

above and neither R, nor R, is fluoro when X is —O—; and the pharmaceutically
_ or veterinarily acceptable salts of the non-excluded compounds of formula (Pl)
v 4. Compounds of formula (P1) drawn in claim 1 wherein: .
Y is —C=C— and all other symbols are as defined in “claim I; and the :
40 pharmaceutlcally or veterinarily acceptable salts of the above compounds in which 40
R is carboxy. . :
5. Compounds according to claim 1, 2 or3 ‘wherein:
R is —COOH or —-COOCH,, N
Y is —C=C—; , _
45 R, is fiydroxy ‘and R; is hydrogen or methyl _ 45
R is hydrogen or methyl; -
' R is hydrogen or methyl; and .
'X—(CHz),, —R, represents n-butyl, n-butoxy, phenyl phenoxy, or benzyl
6. Compounds of formula (P2)




and al koxy having | to 6 carbon atons; and (e') a saturated or unsaturated

heterocyclic ring group which is unsubstituted or substituted by one or

nmore substituents selected fromhalogen, trifluoronethyl, alkyl having 1 to

6 carbon atons and-al koxy having | to 6 45 carbon atons;:
45 t he pharnaceuti cally or veterinaril y acceptable salts of the above
'co nds ““M“mu!}“u“ﬂﬂgoxy but excluding the followi ng: 9.- deoxy -
}. epo [ Its and its nethyl ester; 1,599, 280

'"'.a eis ’Wa§hed th 0

I'N Li OH ZI\Q and wat er., and is then discarded.
ied tok 4802 it h 3004 aqueous [err] &g

extracted with di ethyl ether L2 give the free acid. The free aci ds not‘t-'-/

S

al ready designated by a nurrber} are designated as follows: 5

- Methyl ester Rrogr@ela) R 5 93/1 to 93/12
“97/1 to 97/12 94/1 to 94/ o %97/ 13 to 97/ 14 96/ 1 LB 96/ 4
1 97/15 to 97/18 95/1-and 9512 ‘f¥)a . 97/19 and 97/20 10

In the

~follow ng clainms sone shorg "ld not atr ons have been used. Were it is 10
"desired to refer in a cIaKmto t he whole of .a-definition.in ternms of a
generic fornula,:in an earfte Ia?sm reference is made to conpounds

- defined in the formila. V\H\ire hevever -~ xL (i pesiged to repeat the dr awi ng
of the fornula appearing, in an eagll r clainffat nbt the definitions of,
the synbols used therein 15 reféedce is made to a forrmula drawn in the
earlier cl aiykkrein: 15 Each claim76 to 1,778 is to be
construed as aRdsmrmygrambrae 6x3taebanlybgrenpfhadng Dadhcapbdaaronstich claim for
- al | pur poses ( te i’fQ: larly the allocation of priority dates).
.i'Shorthand nota yh R)& these clains in the inter ests of eéonorry and
conveni ence: 1s 1 or 2 CLA| MIS: -

20 1. Corrpoundé’ ipf-GHy ecl-r- ortrmv}—{-@i +QHEerr ] V\/nerer nn Ris a -
car boxyg gr ou o rl;ly%'l @R&ﬂmiﬁ‘ﬁ‘m‘g {%31@“@%\/&@@22 to 13 carbon atom; 25
[err] .i.s hydsid g}é Mil &l are the same or dlfferent is hydrogen, alkyl having 1 to 6.

25 Y is [er rc}:bomratammt fluornterans- - R2 i s ‘hydroxy or al koxy having |

'to 6 carbon at n‘IS—%‘e S_‘FI% 2 “E)‘F baqu(yI having | to 6 carbon atong;
PP ftegRR P g 8

each ofys[err] O Ph#%same or different, is hydr,ggen,

- al kyI havi ng | ¢( )dayﬁro@éh car bon atoms or fI uori ne;

)

_ 2' methyl 55 h . or lssr ngle bond
n2 is 9 or an kel %'ﬁ‘ f&ﬁl uﬁfﬂexic ﬁﬂrkﬁﬁmﬁ% 35 )
- net hyl 2 carbon atoms and alkoxy having. 1 to 6 carbon atoms; o 35 (c
a cycl oaI kyl g lhammb tﬂed or Jriigisngptituteainby onki oz hmors s.uhsmstsrtut ed or is.

“carbon atons a

 substituted by onfl koﬂ/‘yg‘;‘q‘; ?%E‘;ﬂ;ﬁ{?ﬁ'ﬁ%‘%%‘kﬂfﬁ% ktp §i5PTRPKYP I Hay i ng | to 6

ke atkd‘ilée cyelid j@&rkré\;p%h if Shsubsatudel

" unsubstbt ut ed or dri mysta thyt oteedr ored mbstitienO sdecsddD bt hadogesy 40 55
“selected from hal‘gﬁﬁ omethrlrﬂlkybhveymtl [t8/6 carbanjayamsigad pllsexy havieg lgogar bon at ons

40 and al kox
; unsat ur at ed i Qh Rcye éxyl | g group
- by one 30r m)re7s@ﬂmound;exﬁtf@nmbl(Eﬁ)td;ﬂnédrlordahml6@gdmmgthp$ellumhmhet hgh, al kyl

‘ﬁ%iu of HRIP mﬁm@sﬂs ()Fth%alﬁwégdng)éﬁﬁ &£d or

1S unsubstit

~ havi ng I to swuﬁqrgrgﬂ @yogg(?upa})r}% %{kkgxyrb(br%}/grggp ilav ng from425to 5 carbozl5 C?r bon

or substi t ut ed

; at ons; - atoms; ,
; ' - Hal is bromo or lOdO T -
- 35 .- S pis3; : : Lo : : e 35
1s hydtoxy, S e . : .
g 1s geoe S - SR '
| ~ A R o
C=C (trans); - S }
N ._
4 R, R,and R, are hydrogen: and - S . R 40

X~{(CH,),, "‘Rs is —(CH,)—CH,; -
and the pharmaceutlcally or vetermarlly acceptable salts of the non-excluded
compounds of formula (P2)."
: 8. Compounds of formula P2) defined in claim 6 excludmg those in which
45 simultaneously: - o 45
p is an integer from 1 to 6; S '
Hal is iodo;



and the pharmaceutically or veterinarily acceptable salts of the above
conpounds in which R is carboxy, but excluding the following: 9 - deoxy -
6[err],9[err] - epoxy - PGF1, its salts and its nethyl ester; 59

1, 599,280 ot s 59 9 -_deoxy - 6[erri;9a -
epoxy - 16,16 - dinethyl - [err], an‘d'" i"'t"s POXY.—
- 17 - phenyl - 18,19,20 - trinor - [err], rret hyI \lﬁmﬂﬁmﬁ)‘mnhmxy -/ o
[err] - epoxy - 15(9) 15 - met hyl - [err] and |t
Conpounds ofﬁlfor rruI a (Pl) defl ned in cl asggzlgoexcl udi ng those in whichél5

si mul.t aMteoush—R |uu1\y group—OT _aIT_af KOXycar bonyT group navi ng 'rrom

2 to 5 cawbon at oms; 20 O QK90 havifk 1 to 4 carboh 4t6ms;
10 [err] [err]. Fi?eal:tslg#g #d%;(Whl hemﬂhg e[ceoﬂlff]c;;afvﬁhwdﬂﬂgﬁwhmﬁﬂ"{'err] and

t he pharmaceuti cabol oir dlugginey erinarilye gpt able salts of
thehon- excl dded c%gﬁ s Hirki i e ShBi AL Y ARG 0LE, 0815

Compounds of fo 4k €8) imwhitle R barbosg! udi ng those in which

si mul t aneousl R i'S a -carbox roup _or . an car bonyl: ving from-
2 to 9 car bony20 936 ounds Xf ormulap (P2) deaf‘inecia1 {n c?a)§1¥1 6ain ?\ c% L‘J?ecl{'?o g

* in respect | f the . meanings of the other symbols, and their
20 Y is H[efg m’mauﬁ%%e.at Gpisbic WRs) 5 hydrogen of al kyl haudng

from1l to 4 carb aDOQBmponadshacedrding ta almrﬁjW[lﬂﬂn]Hal Bhloringpt briamifice t he sane
or different, is hydﬂo@@npouaﬂsqulfomlﬁr(ﬁ to 4 carbon atoms or 25 '
fluorine; and either (a) X is a single bond ferr] is an integer of |I'to 5
and Ris methyl, in which case one ofl[err] and [err] can be fluoro only
when the other is hydrogen or fl "H'tff'mz(’is‘)R 30 X is a single bond,
[err] is an integer froml to 6, d [err] is phenyl unsubstituted 30 or
ring-substituted by one to thre It)uents sel ected from f(PYoro, chloro,
trifluoronethyl, alkyl having |3to 45C& ®on atons or ‘al koxy having | to 4
carbon atonms provided that no nof han two such substituents are other
than alkyl; or (c) 35 = - X{s -Q, [err] is 0, [err] is.phenyl :
unsubstituted or ri ng- substi t ut ey defineds 35 above and. néither [err]
nor [err] is fluoro when Xis -f-; a the - ar,fracm”caJh or veterrnarlly_"
accept abI e salts of the non- echJUded corrplpun s of forr?ala %’P o
Corrpounds of formula (P1) drawn in claimad - rein: Yis -C[err]C— and ‘al |
other synbols are as defined in claim1; and the 40 - pharnmaceuti cally or
veterinarily accepjsahle salts of the above conmpounds in which' 40 Ris’
car boxy® " 5. @orrpounda;saa:aﬂfodygrgu;tmanhlkoma&bonalgmup?.\avme?terlhcarwnrasomm oy
-[err];  Yis -C:[err]%isang@gel‘fmml: 'tg} |s hydroxy and [err is hydrogen or
met hyl ; & is hy °f°“ or a haldgen #8M; 5 hydrogen or methyl; R4 is
hydrogen or nmnethyl; hﬁlaxrfeyrr] represents n- butyI n- but oxy, phenyl,
phenoxy, or [@0nzyl . Nts Corrpounds of forrrul a (P2) o L

' -\C=C_ © o trans

/. -z,

where Z, is hydro; en or halo en; o
each of R, anzl’ R48Whlch are the same or dlfferent is hydrogen, all_cyl_ having 1to 6
: carbon atoms or fluorine; _ S
25 X is —O—, —8—, —CH,— or a single bond; . - : .- 25
n, is 0 or an mteger of from 1 to 6; and S L. :
> R, is: .
(a") hydrogen . Lo
_ " (b") methyl L .
30 “(c") a cycloalkyl group havmg 3 to 9 ring atoms, which is unsubstituted or is 30
° o " substituted by one or more substituents selected from alkyl having 1to 6
carbon atoms and alkoxy having I to 6 carbon atoms;
(d’) aryl, unsubstituted or ring-substituted by one or more substituents
selected from halogen, trifluoromethyl, alkyl having 1 to 6 carbon atoms, .
35 " and alkoxy having 1 to 6 carbon atoms; and 35
(¢") a saturated or unsaturated heterocyclic ring group which is unsubstituted
or substituted by one or more substituents selected from halogen, trifluoromethyl,
alkyl having 1 to 6 carbon atoms and alkoxy having 1 to 6 carbon atoms;
and the pharmaceutically or vetermarlly acceptable salts of the above compounds
40 in which R is carboxy. 40
12. Compounds of formula (P3) drawn in claim 11 wherem
R, is hydrogen, hydroxy or acyloxy,.



60 1, 599, 280

60 [err] " Jerr] (P2) [err] wherein: Ris
a carboxy group or an al koxycarbonyl group having 2 to 13 carbon atoms; p
is an integer from1 to 7. 5 _ ‘Hal is.a halogen atom [err] is

hyd en or drOXMﬁiﬂls 1 or 2; Yis -[err]- -CJerr]CG or cis- or trans-

- CA=Ch mwuﬂl ﬂﬂlf} al koxy having | to.6 carbon atems; 10
R [igsh. ydr 10

ng | to 6 carbon atons;
[err] an ‘Whi ch arlesgw same. or dlfferent S hyd

[er r pgen,

e r]~ or a

single bond p(esr]
i s: e :

hydrogen (b’ ) rret hyI (c ) a cy(h‘@gé’(yl ,@up havr ng 3 to 9 ri ng at.ons, whi ch
i.s unsubstituted or i's substrtut’ed Yy ‘one or rfore. substituents sel ect ed

|s 0 or anHlnteger ;'

fromal kyl having I to 6 20 . - Hal car hon:atoms and al koxy having. | to
6 carbon atammul ther) syarbyls arerrasubsﬁerdt it ﬂdmon randgahatmséuﬁcaltyeﬁk by one or nore
substi tsuentvste %‘@GP ith) hovetqomp ?ghg?ln is-catby¥- -having_| to,6
car bon’at ons. E@ df‘d”“G‘“ dhv L and(e) a ssaturat ed
or unsaturate beter cyc ng ‘gr oup-: Wnlch i s unsubstituted 25 o
or substituted by one or nore“i bstltuents sel'ected from-hal ogen, - 2%

I

trifluoronethyl, alkyl having cgg,jgon atons and al koxy having | to 6
carbon atons;. and the pharnaceyti ca~LI y of  veterinarily acceptable salts of
" the above corrpounds in which R is calboxy. 30~ 7. Conpounds of

formula (P2) Gefd e sls&énaemn@na%qh el MYothBIOSAbbINarehik Alfined 30

si mul t@neousdigi’1R 1S a carboxy group or an al koxycarbonyl group A@vi ng from
2 to.5 car mqlmn&)t’mse lPlaE;;qhs‘"wrle“dY i odo: . 35 - Pis 3; [err] i s
hydr oxy; q |sp is1d T (trans) H 40 [err] [err] and
[err] are héﬁ@ﬁ OO, hind ﬁﬂ‘dvhlch are the same or different, is hydrogen, alkyl having1to4 40 X- [err]

is [erty arnirltohetqnisamrmomﬂ; aadl |y or vet er| nar|| ccept abl e sal 1§ of t he

non- excl uded fani@ﬁ t lusi ] la (P2)
“defined in % %Eﬁnpﬁﬁ; ogall °r}%@|§§§2 cce n olcRE

carboxgal rruI taneously: - o

45 p is an | ntle mpoufd® df fdsrmuﬁ (Pﬂairawrsmmmo 11 whegih:

. 1,599,280  R,is hy rogen or hydroxy’ : 61 R2 is hydr oxy, R5 |§°hydr ogen

.or alkyl havi r¥g‘s| to 4 carbongatons; ..
-C=C ”a.n.s__

Z, is hydrogen and dll other symbols are as defined in clalm 11 E
and the pharmaceutically or vetermarlly acceptable salts of the compounds defined
25 above wherein R is carboxy.. - 25
'15. Compounds accordmg to. clalm 14 wherem qis 1. L
16. Compounds . accordmg to clalm 15 excluding those in whlch S
simultaneously:
- Ry, Ry X, n, and R, are as deﬂned in the exclusmn clause of clalm 3. .
30 17. Compounds according to claim 14 wherein qis2 .. . 30
© . ... 18.:Compounds according to claxm 17 wherem TR UE A SIC U
" R is —COOH or —COOCH,; " R
. Ry is hydrogen or methyl;
' R4 is hydrogen or methyl; and
35 X—(CH,),,— '
" represents n-b 1tyl n-butoxy, henyl phenoxy, or benzyl
' 19 Compounds of formula:

35

.. o ®n

wherein:




each of [err] and [err] which are the sanme or different, is hydrogen, alkyl
having froml| to 4 carbon atons or fluorine; and X, [err] and [err] are as
defined in the exclusion clause of claim3; 5 and the

pharmaceutically or veteri nary accept abl e-salts of the non- ewuideri :
conmpounds of fornula (P2) in which R is carboxy. for

(P2) defined in claimé in which g is bk subject to e#ﬂiﬁl’ MJIH Imrmm ar r@
in respect of the.neanings of the other synbols, and )
pharmaceutigal ly or veterinaril y acceptlayob@gosal ts. i
10 10. Conpetras—according ctarTm TeT ] OrT ne or orom ne

cl 1T Fal
| 1. Conpe#inds of for‘fTEPI%’WﬁB)a‘kf’é‘f‘f“]m%é?véqgr# tog13 carbon at°“ﬁ 's a carboxy group

or an al koxycarbonyl..group having -2 to 13 garbon atons;  -15-p is an integer

froml to 7; [err] is hydrogen or a hal ogén atom-RL is acyloxy; q is | or
2; 20 Y is trans [err] where Z80 hydrogen or hal ogen; each of
[err] and [err] which are the same or diffggent, is hydrogen, :al kyl having
1 to 6 carbon atons -or-fluorine: 25 Xls--O -S, -[err]--or a single
bond; Ra and Rb being independently hydgogens 2" | s 0 or-an integer of from1
to 6; and [ekr] is: E#ylh E'lé‘bgﬁare’ﬁn 7t°ﬁ‘§f’ﬁ%°“ b (c') a cycl.oal kyl
group having 3 to 9 i Ry ggﬁsongah I S-unsubstituted or is 30

substi tut ed by one orqmber,substltuents seI ected fromal kyl having I to 6
carbon at ons and %R? hll‘t’“t"& ) ‘gt’gggg;m&a? 3OS, aralkoxy
unsubstituteg or . a‘ﬁ SHHRf %8’"?)'“ Be %xryp Q23T s sel ect ed1§r om
hal ogen, trifl uoronet hyI al kyl havr ng to 6Zgar bon atom; 35 _

and al koxy having | to 6 tarbon atons; - ar C/ .- 35 (e")
a saturated or unsaturated heterocycli.c rrngxgr oup which:is unsubstrtut ed
or substituted by one or nore substitu#hts sel ected: from hal ogen, :
trifluoronethyl, Bz]%ydgﬁ?&‘égﬁg)ﬂha[ogerﬁ carbon atons and al koxy having | to-6

k in a
fﬁre bggo\e}te o(r:rg 2320 i to ng%btdtqgela fal h@Y &htoeﬁrrqls%drﬁgyl aﬁ@@oxﬁg‘tﬁngr Ysl;al ts of
T toms atoxﬁi ¢ alkoxy part ther of 15
40 12. Conpounds &ich bORJERHR, & ep Hyﬂro IR} hdvikg1PdotIchirbob &0

hydr og; hydr oxyﬂumnacyl oxy,

1,599, 280 's—o——%‘ asfmglte?“dm_c’évZ—Y is.err] [err] and all

ot her symbol ggare ady &Y PrEGeRer  4i'%® 11; and pharmaceutical ly or 0

veterinarily accept a(g}ayaageh,s of the above corrpounds wherer n Ris car boxy
- 13. Conpoub ’fo

veteriy
5 [err] is hydrogen B & “{ig Fopgh e dﬁ.‘é%&ﬁt"éa‘g‘ i Tﬁt“rﬁ?f%% nal ogen

as defined insclaiml Dineilkay KeahS] arecaasc msne cl gsm
11 ; d) aryl unsubstltuted or rmg-subsntuted by one or: more substituents 10
excl udi ng. those in whi éﬂe“éﬁ("rﬁﬂni %@ﬂrs‘?&“ qtiyl, atky] haviag d to ¢ pasham atemss 6. Hg|
. @nd alkoxy having atoms and
is iodo; (¢") a saturated or unsaturated heterocychc ring group which is unsubstituted
30 or substituted by one or more substituents selected from halogen, 30

trifluoromethyl, alkyl having 1 to6 carbon atoms and alkoxy having 1 to 6
carbon atoms;
and the pharmaceutlcally or vetermanly acceptable salts of the above compounds
in which R is carboxy,
35 with the proviso that when R i is carboxy or alkoxy carbonyl havmg 210 13 carbon 35
atoms: :
(a) when Z, is hydrogen, pis 1,2,4,5,6 or 7Torgis2orR,isa said alkoxy,
aralkoxy or acyloxy group or Rz is hydrogen, or a said ‘alkyl, alkenyl,
kynyl, arlyl or ‘aralkoxy group or Rj is a said alkenyl alkynyl aryl '
Ad 40 ydroxy, alkoxy or aralkoxy group;-and - 40
. (b) when Z, is halogen, Z, is halogen, or.R; is alkoxy havmg I'to 6 carbon
-~ atoms or R, is hydrogen, or a said alkyl, alkenyl alkynyl, aryl or aralkoxy
group or R, is a said ‘alkenyl, alkynyl, aryl hydroxy, alkoxy ‘or aralkoxy
group,
45 excluding compounds in whlch s1multaneously o - o 45
Z, is iodo; - _ I
pnsan mtegerfromlto6, R B
Yi,ls hydrogen or hydroxy; ' R
is

0 C=C

N - R
/ \ (trans),: B 50

R, and R; are both hydrogen ’



each of [err] and [err], which are the sanme or different, is hydrogen,
al kyl having | to 4 15 carbon atons or fluorine; and
.15 X, [err] and [err] are as defined in the exclusion clause of claim 3;

—and the_pharmaceutically or veterinarily acceptable salts of the

non-excl uded compounds of fornula (P3) defined above wherein Ris car boxy
14/ MH ﬂﬁﬁl ”m"“m%) drawn in claim1l wheregin: 20 [err]
hy . 20 Y |s

[ er "trans' H [err]lsggzb(ydrogen and all ot her syrrbads are as

‘64
def i metHn uall ceut i1 verrrn |ry acceptabl e .
salts of tRegb: oig“ -f’”ﬁ‘é‘g" ky a‘"&%)LWe 5\%’8‘?%"? the i if Boxy. @
25 15. Cong i mga mm,r‘dmggué the 6dnid dFdiEfrentie hirdpen] alkSl Having fom@onpounds
accordi_ng to4gh@pmatoms op iedr. hos | taneously: [err] and
[err] are 4 "ﬁef‘h‘é"ﬁéigchg ?‘EPﬁﬁlfésed? E‘fmf?n 3. 30 5 17.

Conpounds aCCOr.ebhy 9Q,I.adpmy142m/n,3fp@p ﬂethg edter. - - 30 18.
Conpounds accmd]ompou sol@ornmmleeﬁiredmclﬁmQnﬂ@ﬁlehdrls[hecimgen[err] S

hyd X oo wich g ‘
3)5/ ?2 gsgg{%ﬁ%"yl PPy %l;"g%@ﬁ’w' gr%%&?%'“%/%mdrzstﬁ 9ncza{/ on 191062:{)1rpounds

- of fornula [err] wherein: 1, 599, 280
" R is carboxy, alkoxycarbonyl haV|ngf2 to 13 carbon atons or Ra / -CON Rb Ra
. and ‘Rb being i ndependent |y hyd‘GB@Q( aﬂﬁ?w’haV|ng | to 6 carbon atoms or

~ phenyl; 5 pis | to7

5 Z1. is hydrogen or. halogen; qgis | or2 I'S hydrogen hydroxy alkoxy

having | tod& ‘o?‘i‘%ﬁr‘l‘e&l‘oﬁv R4a¥dh§"d Reatf Rscﬂ?()'“‘ﬁ'd%hﬁg"qlust% cBugefbon atons in
the al oxy mhe’tﬂﬁgfn?aggutlcﬁf @rCVJtQ?ﬁ)fmly ]aneptable salts OF e rofik Rdludza be;{; '
hydr ogen or chiagoagdsnif ferimlaqP4) err] and [err] is hydrogen, alkyl ing | to
6 carbon at ons2l. &owpenpds off foemlany | havr ng 2 to 6-carbon atons or aryl, and
t he other is- hydroxy, . allgoxyf aV| 40 6 15 - carbon atons, or ar al koxy
~having | to 6 carbon atom_?‘nl A the ‘al ?()Bxy part ‘thereof; 15 each of [err]
cand [err] is |ndependentl ' ég n,. al kyl having |- to 6 car bon atons or

L]

fluorine Xis --, S, a-si ¢ bond or -CH2-; n2is qur an integer af |

to 6; 20 [err] is:

20 (a' ) hydr ogen, (b') ne , (Bs)Ra cycloal kyl group havr ng 3 to 9- r-i ng
© atoms, “which is unsubstltl{st e(}corﬁclﬁcs_ubstkl(@ﬁqdlw one:or -more substitugnts
- sel ected from al kyl havi nd | to.:6 25 2725 bon atom; and’ al koxy
“having | to 6 carbon atons; - Ry Ry 25 (d' ) aryl urisubsti tuted. or

ring- substlwg,eg, by one or nore Substituents . S

: 20 - -Riis carboxy, olkoxycarbon_y_l havmg 2 to-13 carbon atoms,or o 20
: . . . a - -
_CON\ ’. B
Rb o
Ra and Rb bemg mdependently hydrogen, alkyl having | to 6 carbon atoms or
. phenyl; S :
: p1s1to7 T _ . o
25 q18]0!’2 T
ARy lshydrogen, hydroxy, alkoxy havmg I to6 carbon atoms, aralkoxy havmgl _ S
to 6 carbon atoms in the alkoxy part: thereof,.or acyloxy; ' . «

' “one of R, and. R; is hydrogen,: alkyl. havmg 1to6 carbon atoms, alkenyl or
: o 'alkynyl having 2 to 6 carbon atoms:or aryl, and the:other is hydroxy, alkoxy having
30 1 to 6 carbon atoms, or. aralkoxy havmg 1T to '6 carbon atomis in the alkoxy part 30
" thereof; .
each of R;,and R, is mdependently hydrogen, alkyl having l to6 carbon atoms of
fluorine; S
S Xls—O——-—S—asmglebondor—CH—_ o e . _
3c n, is 0 or an integer of 1 to 6; - _ SR 35

R, is:
{a’) hydrogen
(b") methyl
(c") a cycloalkyl group having: 3 to 9 rmg atoms which is unsubstltuted or - o .
40 substituted by one or more substituents selected from alkyl having 1 to 6 40
o _carbon atoms and alkoxy having 1 to 6 carbon atoms; ) :
- (d") aryl, unsubstituted or rmg—substltuted by one or more. substltuents



sel ected from hal ogen, trifluoronethyl, alkyl having | to 6 carbon atons
and al koxy having | to 6 carbon atoms; and (e') a saturated or unsaturated
het erocyclic ring group which is unsubst it uted 30 or substituted
by oné or nore substituents sel ected: trgnm:Bal:ogen, 30 trifluoronethyl,

al kyl havi ng I—t—e—e—e—af—boﬂ——art‘crrrs—and “al kox? ‘having I to 6 carbon atoms; and

t he pharnaceutica |y acceptabl e salts of the above A
conmpounds in whi M\!‘\ ! ‘l“ml‘:% with-the proviso that when Ris [
car boxy or al kox shasvinrg 2 to 13 carbon 35 atons: (a) when [er ﬁ’

is hydrogen 6% is 1, 2 4 5 6 or 7 or 199202 or [err]  is a said al ko&Y;

ar al koxy acyl oxy “gr Oééléctéﬂ fra% Hafogéhy HHRERMeth9Y, amynshahﬁg alol@darboala{&myl

al kynyl, aryl or aral koand aljfosy paving I ©rér arbom aaomaa al kenyl ,. al kynyl , aryI
40 hydr Oxy(e )aq gecb?r paé‘qrgt@* Toup lwhlch is unsubstltuted
titut ct
40 (b) when [grr] i halaliime f@{mg aioéf; ¥ %’B‘qﬁgfl’ Bavinog!
eny

to 6 carbon atons or R2carsonhwtéiogen, or a sal kynyl , aryl
or aral koxy group and ﬂE@h#ﬁ]sﬂai:ﬁgg cally gf thﬁinklelmyttceptallﬂk;qﬁypf thmly’hfe Cdmmﬁsy,
al koxy or “aral koxyj, i dvzso at Wi Wil IR ookl thilhe S oo Uk EOUST Y

45 [err| is i@dO; atoms,pisl,2,4,5,6 0r7orqis2or R, is a said alkoxy, aryl or acyloxy group 10
45 p is an integermr Ry ishydrogeo ofa sajicdoaiky], alkenyh\atkyoy.camyl or arhl oup ox R; 5250
[err] said alkenyl, alkynyl, aryl, hydroxy, alkoxy or aralkoxy group 50 [err] and [err] '

ompounds according to claim 21 wherem qis i,
are bo”" hydr ogen 2%5%ompo nds of formula (P5) draw ehn; 099, 280

64 or one of {serr] aRgp,[qeR[,[Rs) %, 8 ®Y @R addefi %;l or%i:ﬂ‘m%gnhlaﬁlﬂzl%w%bon 15
atons and the ot heet auhlettydrthra( viggefhelah 21 )pand] ‘gdlangrmema&hoave@er?lh@% same or
different is hydr E‘) d&lh l’g@ c‘gﬁ orine;
and 5 ggﬁ e?i CFE 2 ﬁ%a usi orf é?fge J(lﬂ’ claim
13; : 5 and al so excl ud| li1lg_k CH,-f@l Xy~ R— 6[err] 9[err] - epoxy - 2 - nor.
[err] nmethyl ester. 20. Conpou of Forrrula (P4) deflned irnclaiml19 in
which [err] i.s hydrogen exclu L Ngd ®ldse in which sinultaneously: 1o

R is a carboxyl group, an al ko ar bqinyl group having from2 to 9 carbon

10 atons or a said Ra - CON groupRsRB3q is 1; and Y,
[err],[err],[err], R X J[err]lsan L_a Q_gs_?i@,fn,nedﬂnthe exclu5|on
clause of claim3; 15 and“the phar macediti cal Iy 20%2 veferinarily

acceptabl e salts of the non-excluded RiS"‘lzorrpounds of formula (P4). 21.
Conpounds of fernula: [err] V\,her ei n: '

al koxychr bonyPo haiéfb ;};Ll o F‘bﬁﬁ ‘Q%“Q?’ %“‘,‘lts’°1§}’f:‘1:gmas2‘=°ﬁﬂf‘>é[“éWT“IFQa an® Rb
bei ng i.ndependent %Ii‘ aic%ﬁﬂngsﬁd\élaHQZ é}ex i o6l Ps.ons or phenyl p-
isl1lto7;, 25 - RSis Ol-2,or —COOCH,, ' S

25 [err] is 1{dr oge lsH vuw?g'r & %ydrmmon@erhvlo 6 carbon atons, aralk .y

having | to 62tar bonRasq ’koxy part thereof, .or acyl oxy; one

R2 and RS is hydra&ex_é& ntk nwyﬁncbafdagrphaﬁynrmmay seberzylor al kynyl

having 2 to 6 car bon2%&Comgoends agcp tdmzrtdcah’e%)wn@#mmss hydr oxy, .al koxy havi ng
Compounds according to claim 2 erein q is 2
30 27 Compounds of formula (I) o 30

m

~G-x-(CH.). -R
£ D T

By

wherem '
Ris(a) a free or esterlfled carboxy group, (b)



30 1 to 6 carbon atonms, or aral koxy having | to 6 carbon. atons in the

al koxy part 30 thereof; each of [err] and R4 is independently hydrogen,
al kyl havi nq 1l to 6 carbon atonms of fluorine; Xis -0--, S, a single bond
or -CH2-; ' [err] is O or aninteger of T T0 G;

35 [errﬂs (a hydrogen (b') methyl (c') a cycloal kyl group having 3.to 9

rin to ituted or 40 , substituted by one or

..r m:‘“mlmm“m uﬂm fromalkyl having | to 6 “40 carbon atons and
having ¢ to 6 carbon atons; (d') aryl, unsubstltut ed or

r| ng-88bstituted by one or nore. 1599,280; t uent s - - 66

: 1,599, 280 wherei ' I Fal ogen

~trifluor Oﬁ'ﬁtchl)%kr)lne:g Of;hkepli{mgx;?u(ptsd Tgﬁ;%;éhfa%rngghdlg?gﬁslgg%ﬂ(ﬂa‘{ lffo;%/ havi ng to 6

- carbon atons; “and (e') a.saturated or unsaturated heterocyclic ring group

. which is unsubstl tuted or substitutd@d by one- or’ erre substituents sel ected

from hal ogen, 5 tl’l_fé onet hyl , al kyl- havi ng | to 6 carbon

atons and al koxy havihg 'l to 6 carfon - atom; ~and-the pharmaceutical ly or

veterinarily acceptable salts of theR.,above corrpounds inihich Ris carboxy,

with the prgvisoothat mét;gnde nge l%c Xfo drkoex §ligiongﬁ7 %}u ng 2 to 3

carbons10 carb% Qﬂﬁns,ﬁ] n%yl aving 2 06 arl ms an ph wl; S a said
al koxy, ar ybmaja: or acyloxy ‘group 10 or [err] rogen - or a sal d aI__kyI

al kenyl , al kynyl aryI or aral koxyMraup or. [err] is a sai:d al kenyl,
al kynyl, aryl hydroxy, al koxy aral oxyorgr)oup_NZZ ‘Conpounds accordr ng

to cIa|m21 vvherernqrsl 23. -C ds of forrrula(PS) drawn in claim?2l
wherein: 15 Z s hyngerporHllogErerr] [err] ~[erri and [err] are as .defined
in Forlgul a (PE):S zergo ot & imedr c(fbub 7ar 15 not subj ect to the proviso of-
cl ai m'21) and$t eutr or, erlnarlly accetables ot s of .the
“above corrp(wa 5:%55 &gﬁ& @’3@ %’ﬁ oxys °éFP°BP@B‘é’raéﬂ 9y hayinglocess which
conpri ses dehyds elGH corrpound of .general fornmula: [err] 20 Hal

representing a hal ogen atoma aII t her synbols being as defined in .-

~formula 20 (P5) in claim21) /%mot subject to the proviso of claim

' 21) 24. Conmpounds according-to c1=e| m 23 (yﬁ)erel ninformla (P5): Ris_
? %Irerr] R2 is hydroxy afd [Nr] i's hydrogen or nethyl; 25 L R3

is hyei ogef¥ or nethyl ; 15 25 R4

“i's hydrogen or nethyl; and X- l'f\err]/ represents n- butyI n-‘but oxy, phenyl ,

. phenoxy or benzyl 25. Corrpoundsc:accord(m.gg)to clai'm 24 V\/nerel ngis 1. %26.

Conpounds " accor di ng’ ‘tocl ai m 247whehei ni s |s 2. 30 .. P27 Conpounds - of

- formula (1) Z 30[err] wherein R

s (a) a frerelrz, adyelopdn &wlaleg)ernb@iebfmm -s(rl?/)iro&af ﬁﬂcyl havxﬁ_ s 539, 280 '

66 wher ei n6embhno mt,hléerRio unphavmaﬁltcﬁcnbcm atdwe os e ardithe _tlie‘rerent | s al kyl

haV| NGyl tgg v} gﬁﬁ‘%ﬁg@ %ﬁ( “‘"{' "‘ -tdk nvvher
Lerr] 200 [ e Ao '}ataé f:(rt'g@ ety 3#‘5@&?1 SR ALy R Buing | to
6 5 .- cartdgetrhe:awme caﬂbbmlm;nlto hrtgeyZar @tt&hedilfhﬁﬂa at oms and phenyl; (;e)
,a group 5 -ﬁ- PP - group:
CHZ : CHr-—-CH2

each of n, and n,, whlch are the same or dlfferent s 0 or an integer of 1 to 6; .
- 25 . X'is —0—, —S—, a single bond, or —CH2 S 25
S R, is selected from: <
(a") hydrogen ' ' Lo
(b’) alkyl, having 1 to 4 carbon atoms :
_ (c") a cycloali J)hattc .group having 3-to 9" carbon atoms unsubstltuted or , R
30 substituted by one or 'more substxtucnts selected from alkyl and alkoxy 30 gy
: having 1 to 6 carbon atoms, -
(d") aryl, unsubstituted or substltuted by one or more substxtuents selected
from halogen and haloalkyl, alkyl and alkoxy having 1 to 6 carbon atoms,
(¢') a saturated or unsaturated heterocyclic ring, unsubstituted or substituted o
35 by one or more substituents selected: from halogen and- ‘haloalkyl, alkyl - 35" - .
' : and alkoxy and havmg 1'to 6 carbon. atoms; and S
the pharmaceutically or -veterinarily . acceptable salts - therefore, but excludmg'
ccompounds (i) which are claimed in any one of the above claims 1, 6, 11 to 14, 19, 21
_ * and 23; (ii) compounds (u) as hereinbefore defined (i) compounds defined in the S
40 exclusion clause of claim | above, and (iv)9'- deoxy - 6§,9« - epoxy - 2 - rior - .~ -40.
PGF,, methyl ester and 9 - deoxy - 6{,9a epoxy 2,34 - trinor - PGF,, methyl L
and ethyl esters. .



[err] [err] [err] is hydrogen or halogen; p is zero or an integer of | to

1o qis | or 2; Rl is hydrogen, hydroxy, alkoxy having | to 6
carbon _atons, aralkoxy having | 10 to 6 carbon atons in the al koxy part,
acyloxy; Yis -[err] H Z2 [err].:15:.. .. or

15 H[err] wherein [err] is hydrogen or'haTogen one of [err] and [err]rs
hydrogen, alkyl having | to 6 carbon atens, al kenygi I“< ult

6 carbon atons or aryl, and the other is hydroxy h lmmm mﬂ | lmll
atons, al kox or aral koxy havi ng I to 6 1G85 bgn 20~ aforr*s dr R and

t aken toget he .
sane or ferent |3)8 ﬁ? Qllgésrpffqremka](l)dmvnyﬂcl%m27ﬁfhtrelmRri§SmP nsr(b orand R4,

k h L nedp claj, 27, and the
Egr re]n toget oy v @;E,Iﬁ %rk&a&rﬁ@?@%ﬁg :%gfheréml ch aré the same or

di fferent, | S O or Bpis ammgggrooﬁ hdvmg(btﬁ caflion atoms or anXirilloxPgroup haSingd si ngl-e
bond, or - [ err to 6 carbon atoms in the alkoxy part thereof; QeCt ed

1S S8
from (a') hydrogé& e ‘}},";ﬁrlg{?jﬁf sﬁ%\?&ﬂﬁfo d iy elgim 2; Bﬁ‘ﬁ %t”é‘ﬁ%ﬂaﬁf‘t‘f&
cycl oalj phatic . grougo, iCampahds of fofimfla JRARGH intlaE2 s i ut ed or 30
substituted by one or nobre substituen s sel ﬁgt ed from al kyl "and al koxy .
30 having | to 6 carbon atons, (d') Libstituted or substituted by
one or Jrore gubstituents sel ected from@ed:oge(b,gnd hal oal kyl , al kyl ando
al koxy having 1 to 6 carbon atons, (e a’saturated or unsaturated

2,260
N0 g n ar

het erocyclic ring® unsubstituted or bstituted 35 by one or
nore substituents sel ected from hal ogepn ang hal oal kyl , ~alkyl - 35 and
al koxy and having 1 to 6.carbon atons; thgnmbarnaceutrcally -or

veterinarily acceptable salts theref or/e bwj. excl udi ng corrpounds (i) which
are clained in any one of the above clains- l6 11 to 14,” 19, 21 and 23;

(ii) conpounds. (uHahepReatigulal érﬁat&ﬁ‘Eﬁd}ﬁdotﬁér)sym&&(&ﬁ&@ﬁﬂ agah 70 the 40
excl usi on cl ause atd t!llcahmnlacmb EOl' acrtch arily)ac@ptabldaalsythered] err], 9a - epoxy -

2 - nor - 140 [err} }Hdmgwn injelaim, 27, W% 9a-, epoxy - - 15
2,3,4 - trinor - [er r] ﬂgélj ep wt tie caﬁboﬁgttoglrtg ich th arﬁ_’lttaﬁ)i'edég

1,599,280 § Conmpounds of form]1 a (1)
drawn in claim27 wherein R has r&qni ng (b) cmf—'—GC)izset out in claimz27; and
t he ot her synbols are as defr ned.in har maceut tycally or

veterinarily acce&@‘t’@a Iy %fe g%‘ﬁﬂfﬁiw &ﬁ%gﬁ P‘fa(S‘F?Fﬁ‘I"ﬁa 1% dr awn

in claim27 gherein Compounds &t foinfuld{] d’ﬂa&ﬁ)l&yclﬂﬁlmpﬂﬂé&w ng 1 to 6 carbgy

at ons--or-an aral kox glasap dlmmnm@ )Dor Eﬂ')td@ﬁ@dclaclbmﬂa!@rthe othertsyrabald dfoxy part
thereof; and the ¥F§ 27:40d thePhagmacautisallyorveteripgrily acceptapls salts

phar maceut i cal | y or %ebﬁr’hb&ﬁﬂd bﬁfoﬂ&ﬁﬁﬂ ShWE i @hilnS27tREROT . 30. - Conpounds of
formula (1) 2§ awn i nRglsadryhsidbstitubedrtgi one Yr inford-haloalkyl subbithents, @nd the other = 25
[err] symbols are as defined in claim 27; anjothmhampqu@g@lmqrwte@nﬁdy ogen
atom and the ot heP*SYAuGRLS Ieeeche dof i1 thwhiin Clah B SHercit %) i Bfforine or

pharmaceutical |y pfom#Rt ednkNeHel bmelacsm Ak af addrisied her @4l 245and the 31.
Conpounds  of 3¢ or npljaam{ceyticdilnoyveterinagibasonerablealty therpof, excluding compounds in 15 jeer r |

and [err] toget hez’h'g\E f\ﬂ“'f"ﬁ‘é°"élé(rzb8r?’%f?‘5‘?npt‘b3 it bR 8 Adge %eéteaﬁda‘i?ﬂ’@ﬂy forma
H
AN

- . R,is hydroxy, Rz is 15(s)-hydroxy, Rs is hydrogen, n,is 0, R:, and R" are bOth

35 hydrogen and X—(CH,).,—R, is an n-butyl group. .35

35. Compounds according to. any one of clalms 28: to 33 wherem _ '

Z, is fluorine, chlorine or bromine. -

. 36, Compounds according. to any one of clalms 28 to 33 wherem

'q is 2 and Z, is hydrogen. o

40 .37, (%ompounds of . formula (I) drawn m clalm 27 wherem ST 40
' is L
il{ is (a) a free or estenf' ed carboxy group, (b)

CoR
T o).
C Norr



or [err] group; and the other synbols are as defined in claim27; and the
pharmaceutically or veterinarily acceptable salts thereof. 20 32.
. Compounds of formula. (I) drawn in claim?27 wherein 20 R has

The neaning (c’) or (e') defined in claim27; and the other synbols are as
def i ned T ctraim 27; and the' pharnmaceutically or veterinarily acceptable
her s of formula (1) drawn in, claim27 wherein 25

ﬂmwmn Im[m I“e or nore hal oal kyl substltuentsf and the ot her
o s arecastdefirfed*in claim27; and the phar maceut i cal | y or
veteriéharily acceptable salts theb¥$#8 34  Conpounds of formila 98) ~drawn
in claim Zzwh\l\rl'glenregﬁctzéjﬁ% ;ﬁhlvﬁbl’l bfe R séﬂ{eodpd‘l?ererﬁ-niﬁl d.he, akfiesr symbol Sdre as
defined in ~pharmaceutically or.veterinarily
accept abl e sal ts t her eof - excl udi ng g:orrpounds in 30 which sinultaneously
[err] is bromine, pis 3 'qis. 1, Ris a free or. esterified carboxy group,
Yis H[err] [err] RLis hydrox-;COPRZ is 15(S)-hydroxy, R5 i s hydrogen,
[err], is O, R3 and R4 are bot h 35 hydrogen and:-[err].is an n-butyl
group. - 3§ Compounds' accordi ng to any oge of
clai ns 28 twhe3B Rywed & rareanepgldﬂltlmFYﬁed ff@h hydrogea, Gr—Gelyl fe— 36. Conpounds
accor dPng. Gealkargy! eeePhspyehp SPUB T foms Lherein 36, Conpounds accordi g to
any one of clainms 28 to 33 wherei] qns 2 and [err] is hydrogen. -40 Iy

37. -Conpounds -of formula (1) drgd n!Lc;I aF B 2CPherei n 40 q
1is 2; Ris (a) a free or esterlfr_' rboxy group; (b) OR / C—CR'- OR
68 1, 599, 280

1sggro ne, or. chlorme,

68 wherein eacﬁ‘i :Qég%ofl/\mi;h are the sane or dlfferent is [err]

al kyl or phenyR,;is ydg!seﬂ:blﬂh}dm)@tlynd/ -CON Rb wherein R and Rb are

i ndepeltlent | y Sl ebledClromfiyfirogen, [err] alkyl, C2- 5 [err]lo al kanoy!
and phenyl’; (e) a group of forﬁula [emr] [err] . is br om ne; chlorine; p
is zero or an integer of | to 7\:" [e(rLrs hydrogen or - hydr’oxy and 10
Yis [err] [err] one of R2 .and | ishydr ogen “or [err] -al kyl -and -t he
other is hygroxy or Terr] and [érr] t aken together, form an oxo group;
- each of R3 and [err] which arenthe sarre or 15 different i s hydrogen, ¢
“[err] alkyl or fluorine or [errN; [(er'rér} t aken together with the carbon
~atomto which they are attached ] each of [err] and [err], which
-are the same or “different, :|nteger ,to 6; .20 - Xis g0,
ppSy.a sing efbon(tjikor h- err] '€,—C, alklandtheothertsh drox orRzandR 20 [err] 1s.
(&) hYdr Ogﬁ?g t%;:nﬁler, Iifl::rxr{ ;t?g::oo;ro{tp, ;achyof R; and R, whnZh arg the’same of - 15 -

different, is hydrogen, C,—C, alkyl or fluorine or R, and R,, taken together with
the carbon atom to whlch they are attached form a . o

Cage o /c\ - group;

N each of n, and n,, wlnch are the same or dtfferent is 0 or an mteger of l to 6
20 X i§ =0—, —8—,a smgle bond or —CH~; R 20
Rqis o
(a') hydrogen;
(b) C,—C, alkyl : B . .
() a C, 8 cycloahphatlc radical, unsubstituted or substituted by one or
25 mote substituents selected. from C,—C, alkyl and C,—C, alkoxy; - 25
(d") aryl, unsubstituted or substltuted by one or more substituents. selected
. from halogen, halo-C,—C -alkyl, C +—C, alkyl and C,—C, alkoxy; and
(e’ a saturated or uiisaturated ’heterocycllc ring, unsubstituted or substituted
L by one or more substituents selected from the group consnstmg of halogen,
30 halo-C,—C,-alkyl, C,—C, :alkyl and C,—C;, alkoxy; and .. : 30 -
. the . pharmaceutlcally or vetermar ly acceptable salts thereof, A .
38. Compounds of - formula () drawn in cldim 27 wherein o _
R, is C,—C, alkoxy, aryl-C,—C, alkoxy or acyloxy; and all other symbols are
. asdefined in claim 27 ( ut aré not subject to the exclusion clauses of clatm 27)and .
3s the pharmaceutically or ‘veterinarily acceptable salts thereof, : -3
39. Compounds of formula (I) drawn in claim 27 wherein - o
. R, is hyJ:'ogen or hydroxy o '
one of R; and R, is C,—Cs alkoxy or ar-C,—Cg-alkoxy and the other is
hydrogen, C,—C, alkyl C,—C, alkenyl, C,—C alkynyl or aryl; and all other _
40 symbols are as defined in clalm 27 (but are not. subject to the exclusion clause of 40
claim 27); :
the pharmaceutically and vetertnartly acceptable salts thereof.

myo



(b") [err] alkyl; (c') a [err] cycloaliphatic radical, unsubstituted or
substituted by one or 25 nore substituents selected from/[err]
al kyl and [err] al koxy; 25 (d') aryl, unsubstituted or substituted by

one or nore substituents selected fromhalogen, halo-CCalkyl, [err] al kyI
and [err] al koxy; and (e') a saturated or unsaturated het erOCjCHC r| n

unsubstituted or substituted by one or nore: substltuﬁl mm I“ mu
group. consi sting of hal ogen, 30 hal o-C, -a

[err] al koxg, and armaceut i‘cafl y or vet er| n

accept abi®e- s 1
wher €i n ‘{-=e¢rr] is [er] : * W oxy; and aII ot her
synbol s are as def i N of R[Ms4 %u&e i 6Chryll dditheotB%Gh USi on
cl auses of cl ai miyd oxmmid 8other symbplqdna:srdaﬁndtn ozlain 2§ (but are a¢teubjerato the
acceptabl e sdits 9 I%F‘a“se of claim 27) and tBSP‘B’Q‘“aCGdFPﬁ’éﬁJ‘?Td’§t°6Fa’f‘b%‘WER‘H"$ 1) drawn
in claim?27 V\/nerel n eeg duﬁds*'t}f(?&%ﬁﬁﬂhﬁramﬁ{&ﬁih{ 7Qereff [err] and [err] is
[err]: al koxy or ar-[le,rnﬁ}ny& gen oy hgdekyt he ot her 1's hydrogen, [err] al kyl,
[err]. ?Ikenyl [err]Y & kynyl or aryI .and. all other 40 - synbols are as
defined in claim27 (but are not. suhﬁ ect t3, the exclusion clause -of 40
cI aim 27); t[be phar maceutically and ve\e_b/r{arl |y acceptabl e salts therggf.

C Iy S* 69 . 1,599, 280
69 40. Corrpoundsoof formul a (I) drawn in clai m27 wherein [err] is hydrogen
or hydroxy; and one of [err] and [erlrlk err] alkenyl, [err] alkynyl or
aryl and the other is hydroxy; and all er ,,a%grbol s'are as defined: claim
27 (but are not subject to the 5 ex ogi on clause of " claim 27) and the
pharmaceutical ly or 'veterinarily acceptabl eZ;'5 salts thereof. 41. Oorrpounds

of for mula (1) draHﬁethzzﬁllﬁlogthZnMerer n [err] is hydrogen or hydroxy; Y |s
one of R, and R; is. hydrox aedt other is hydrogen or C,—C, alkyl, or R :

10 :
wherein [err!f is %%@d‘e %%“ éﬁ:‘f;g{t ‘1?? ngmdﬁﬁy’dgte otllﬁer
i s hydrogen or [eﬂra uy &t velgrinatily accept ken toge her Torm an
0Xx0 group; and the wneommunbcﬂcsordmeuaelalmeWiecbmKls $-¢l ai m 27 (but are
not subj ect rzﬁ)o t he %Eaﬁ el c_gy({se of claim 27) ~and t he pharnaceuti cal l'y

or veterinartly accep"qs °§5§{ Adt eof . 42. Conpounds according to ci®im
27 wherein-Xis S _Cép-r—s .20 Eﬂerr] i s hydrogen or hydroxy; -
20Yi-§.-[e.rr] H H C=C .(CIS), ] Hand one of [err] and R

Hle
i s hydroxy and the' other is hydrogen or [e}‘ Kyb); or R2 and [err] taken
t oget-her form an oxo group. 43. Conpounds /aCCO‘I\dI ng toclaim1,-2, 3 or 4

wherein Xis -S,0R2 is 30 hydroxy and [err] is hydrogen or [err]
al kyl .. : - 39 44. Conpounds according to cI aim
6, 7, 8, 9 of. 10 wherein Xis -S--; is INR/s hydroxy; and [err]

hydr ogen or -C, al kyl. 45, Conpounds acc F @rgnsyl ai m 13 or 15 vvherzsl n.
Xis ; gis 1 and Z2 is hydr ogen 35 46. némpounds accordingto claim-
19 or 20 V\,herern Mds-S-; gisl; RL 35 .
one of R, and Ry is hydroxy and the other is hydrogen or C,—C, alkyl or R,and R;
taken together orm an oxo group.
43. Compounds according to claim 1, 2, 3 or 4 wherein X is —S— R, is o
30 "hydroxy and R, is hydrogen or C,—C, alk 1. 30
44. Compounds according to claim 6, 7, 8 9or 10 wheremXxs—S— qxsl R, _
is hydroxy; and R; is hydrogen or C —C, alkyl o
45, Compounds according to c]ann 13 or.15 wherem X 1s—S— qis 1; and Z,is
hydrogen.

* 35 “-  46.-Compounds. accordmg to clalm 19 or 20 wherein X is —S— qis 1; R1 is 35
- : hydrogen or hydroxy; Z, is hydrogen and one of R, and R,is hydroxy and the other
o is-hydrogen or C,—C, alk
- 47, Compounds accordmg to claim 21, 22 or 23 wherem Xi ls —S—— q is 1 R,is
IR “hydrogen or hydroxy; and R, and R; are as defined in claim 46.
40 48. Compounds according to clatm 27 wherem X is —0-— R, has any of 40
meanmgsl(a'), (b", (c') and (e');
- qis
. (ll( is hydrogen or hydroxy, S
Yns—-CH—CH—. - . T . .
45 C=C—; . : . 45
N, 7

/C=C\ (cis);

or



hydrogen or hydroxy; Z2 is hydrogen and one of [err] and [err]is hydroxy
and the other is hydrogen or [err] alkyl. 47. Conpounds according to claim
21, 22 or 23 wherein X is-S-; gis |l; [err] is hydrogen or hydroxy; and

[err] and_[err] are as defined in claim46. 40 48. Conpounds———
accordrngto claim27 wherein Xis -0--; R has any of 40 nmeanings (a'),
(b' ) I ' [err] is hydrogen or hydroxy; Y is -[err]. 45
{erlg) r‘lllill[ [ﬂl Ill[‘rl I L 45 lerr)
* 1 599, 280
70-'an 4 J g i rrl Ls Ik???n%g\/ ;mrl fhp other is hydr ooerLo;\C C6
al’kyl or R2 and R5 taken toget heH. form an oxo group 5.7 49, Con]s,g;mds

according to claim1;, 2, 3.or 4 wh /XIS-O- [err] has any 5 of
meani ngs (a'); -(b"),. (c')-and (e’ )ik é"‘]‘i’f/)droxy and [err] .is hydrogen or
[err] alt kyl . '50. Corrpounds accordrng ta{cl ai- m 6 7 8, 9 or 10 wherein X

: . El}ydrg)i;r %ﬁg am G?ag‘%ﬁ)‘ib"(dm 4 %’r %&gﬁo(rﬁ dia ¥ gis 1" [err]

110 51 ngordn himil3 3QJE-4Jv§er]Afﬁe¢1§9L-lﬂ)—X Raasfhy- [err]. hg
any of rreanroﬁg:sar(mgs fa, ", (lb), Ic') a(nd (¥);dds tyatrgxy agd | Rs lslhydmadl QfZC,r—éishydr ogen. 52

Corrpounds aé 0 ;[)u% s(,: ccordin ocalm 0, rI whe 15 = hydrogen O
Cn% d ib’ ﬁ‘&? q 26 Vﬂhgitel h 515 QJ\%’dfc@ejo

~ hydr oxy; [erar1 of ,,,xy r qis 1, [grr]
is 15 10 yxﬁ]z-o‘gemyla one err [err and thejgther 1s
hydrogen or [ef} Ompoundsafcord%“a ‘?é?‘l GFM to claim 21,
22 or 23 wh é’g ség"[ﬁ gi(ﬁgcﬁﬁ% glrt‘l ﬁf e[sr] has any of
Meani ngs ( a'hydrofdd ot hydroxy) RGR mger(a')s(tﬂ; (caadd and elr] are

as. def ithed- itipdro earandone 01219: and Ry is. yQMy mnlmdss lardtpecrdorr@.—tfe cI asm 27
wherein X ng0513 Compounds, according fo. clan%(}l r@l%pelrpﬂ 1£d—()— ﬁ ls ;T

Lerr] i's hyesadRsT obhydi Rt yéfﬁne‘afuﬁgsr( ﬁ(cr) and (¢):q is 1:and R,

[err] . and R, are as defined in -claim: SR5 “one: of dJferr] is hydroxy and the
ot her #& hydro é %@gjﬁcqﬂlkgto pimpy ‘dnwl[érw]—o—t-aken t.oget her 20f orm an
‘oxo group; and AL TE‘& & of [err] -and [err] isan 30~ integer of 1 to

6. R is hydrogen or hydroxy; . 30 55.

Corrpounds accor‘lﬁrsngCHEH‘z{—aHaﬁ?EéI; 7, 8,'-9 or 10 wherein X.i's -0-; [err] ‘has
_neanr ng (dv); qis 1; [err] is hyﬁiroxy, 1_[err] is hydrogen or [err] al kyl ;

and at. 1 east one of [err] and n2- g annteger of 1 to 6. - 56. Cor_rpounds
accorcusng to claimi13 -or-. 15. Wner@eﬁ X fe&);-0-- [err] has 35 25 rrearﬁ"-n_g
(d'); gist _; and l'east one of’ [e(r] wd [err]. is an integer. of | to .6

35 57. Corrpc?ﬁnds accor di ng-to claim 19, or 20 wherein X is O ; [err] has
~nmeaning (d'); gis |;[err]-is hyd-rogen &r.hydroxy; Z2is hydr ogen;. one . of.

[err] and [err] is hydroxy and t heX r |s hydrogen or [err] alkyl; and ‘at
| east one of [err] and [ert] is.an to' 6. -- 40 - B8.
- Conpounds according to. Oarm21 ﬁ or\QEB wherern X IS -0- Ris 40 -

hydrogen or hydroxk [errl: has rreanrn R and: [err] are as

definedin cl 3 tls eb‘f‘h kyborRe i nt eger of ." |
? fo 6 599 Co a%dgﬁ,d,t?alfen Ber:?i orr{n an oro Frou%fmd #ast on F_% carsooxy GHOUD,
al koxycar bonyI Sgr(murpohaidn'“ rcﬁngttdcliﬁl&;&,[ib&br m;whtseuox mae—mnarhasng (b) (d) or
- (f); 45 . mean :xE , -isj s Rjqig hyd 1R, is hydrogeri orC—-C,, alkyl and at Ieast one L

: : o ger of lgt

o 45 q is 1, é'nrs 5l h‘dﬂﬁ Lﬁégﬁ?)ﬁm' 15 wherem X is- —0— R “has. _

o .35 meamng (d') qis l"‘and at:least one of n, and n, is an integer of 1 to 6 35 - -

o ' 57. Compounds“ai cording to claim-19;:0r: 20 wheréin X is -—O=-; . has N .
- meaning (d); q is+; ‘hydrogen or hydroxy; Z, is hydrogen; one of R, and R is
‘hydroxy and the- oth hy_drogen or C,——C, alkyl and at. least one of n, and nz is hd

40 58. Compoiind ccordmg to clarm 21;: 22 or 23 wherein- X is —O—— R,is 40
o hydrogen or hydrox has meaning (d'), 'q 15.R; and R, are as defined in’ clarm Sy
57; and at Jeast on¢/of n, and n, is‘an integer of 1t0 6. . - '
59. Compounds according to_ claim 27 wherein Risa carboxy group,
alkoxycarbonyl group having 2 to l3 carbon atoms or. has meamng (b) (d) or (f); . oo
45 . Z, 1s]hydrogcn L T 4s
- q.is e -
R, is hydrogen or hydroxy, g , i
Y'is C=C—; '
one of R, and l?.,i is hydroxy and the other is- hydrogen or C,—C alkyl
.50 n, and n, are. zero, . . .50
' - er—O—- and . Co o Lo T




Yis [err] one of[err] and [err] is hydroxy and the other is hydrogen or

[err] al kyl; 50 [err] and [err] are zero;
50 Xis -0--; and: * C L M S71
1, 599, Z80" = err] is aryl, unsubstrtut ed

or substituted by one or nore substrtuents sel ected from hal ogen,

hal o-[err]-alkyl, [err] alkyl and [err] al koxy. 60. m .
(P5) drawn in clarm21 whefein g is 1, [err] is hydr((;ﬁmmnﬂl ulm ne
R2 and [err]is hydroxy and the other is hydrogen or.[etr]c5¢t ™ afkyl, ”
[err] is @, Xlis -0-—and [err] is aryl Inrituted or substitut 7'e
or mor'e \g_substi tuenRsnssaejletusmdtnixtedror hla)btu & d\ ybbﬂor—rfmerszlf;athhys selectedr |
alkyl and [err] al rEV ernézrlra 1r—|?e'rﬂ H10 3l ; r- mil a (P5)
in claim2l (but apgy °§m3—;-‘ n{,%ﬂ{u )rig%w ey 1] lﬁ,;ﬁd ’ “and the
phar maceutical§y Ol‘alky A80, Xais pﬁaﬁlflexsﬁbadn &db @ibited byl neormore 61.5
Conpounds accordin ugsitssclpepd I 9, Halo 1&9&@[1550)(- gﬁf‘ 91-031“( :n:f:d 10
o Korycarbory|” or LB e grtfr@ b FE
chlorine;, qis | R,saus&h rogen or ‘i :
15 H v Hig err] 061. [€o@pQunds a¢dordingstp cldﬂndmevhelfem[knsr:} cahd&y[gefmp]orras 10
hydr oxy ‘and the ot PR HE’Ggr% avife 2 r'r3]°a%\’|°k9¥°ms’20 | n, and [err]

1s b nine lorme RO _ , .
are zer : - 20.X1is -0-;
and [er(r)ﬁ is aryl, unaubsltydxtogéredlodrosnbstrtut ed by one or nore substituents
sel ected fromihal ogenY inart@LLHer] —CalCkyl - [err]- al kyl -and Terr] al koxy. 1562.
Conpounds according to claim10 whereingqis-Igone  of [err] and [err] - is 25
hydroxy and the other is hydrogen or [erN T<l [err] . is 0, X2 is -0-
and [err] is aryl, 25 unsubstituted or tr(qur)t ed by one or nor e
substituents sel ectopd from hal ogen, hal o/f errh alkyl, C -Calkyl and [err]
al koxy. 63. Conpounds according to claim27 Ris a carboxy group or an '
al koxycar bonyl group having 2 to 13 car!i{l at ms; 30 [err]
hydrogen; chlorine or brom ne; - (trans); : 30 qgis 1;
[err] is hydrogen or hydroxy; Y is H [err/} 35\ ’R2 and [err] taken
toget her, form an oxo group 35 [err] and [err]-

more cubst ]t LS s ggr@'d} fﬁ@&@hﬂ% St%‘rerrs oo S G Ay 1 " )

al kyl and [er r al kox¥.i ,s 64. Conpounds according to claim.13-
wherein® is R, is aryl, unsubstltutcdrﬂ’@suﬂstftechlry peg grjmgre swnmlwtvm ori-ne
or bromine. q.is 1 from halogen, halo-C,—C,-alkyl, C,—C, alkyl and C;—C, alko
S : 62. Compounds according to claim 10 wherem q is 1 one of R, and R; is
25 - hydroxy and the other is hydrogen or C,_g alkyl, n, is 0, X, is —O— and Rgisaryl, . 25
unsubstituted or substituted by one or more substltuents selected from halogen, :
~ halo-C,—C,-alkyl, C,—C,-alkyl and C,—C, alkoxy . o
63. Compounds according to claim 27 o N
. R is a carboxy group or an alkoxycarbonyl group havmg 2t0 13 carbon atoms;
30 Z, 1slhydrogen, chlorine or bromine; N 30
q is L :
, is hydrogen or hydroxy;
Y is

°i<

H

(erams); _' o

c=C__
/ \

) 35 - R, and R, taken together, form an oxo group, o 35
- - n, and n, are zero; N B c : _
: X is —O—; and '

? R, is aryl, unsubstituted or substltuted by one or more subsqtuents selected

halogen, halo—C,—C,-alkyl C,—C, alkyl"and C,—C, alkyl and C;—C, alkoxy
40 64. Compounds accordmg to claxm 13 wherem Y is _ 40

\c_=C/tmn-s-_.

Z, is hydrogen, chlorme or bromme B
- qis i, o



72 1, 599, 280

72 n2is 0,. Xis and Ris aryl, unsubstituted or substituted by one
or nore substituenrs sel ect ed hal ogen, halo-[err]-al kyl, [err] al kyl and
[err] alkyl and '[err] alkoxy 5 65 ConMpoungs—accor urmy—to—e+a-f+—

y\,herern Yis -herr -- or [err] one of R2 and [err] is hydroxy and the other

S drgeM H [err] is 0 Xis -O; and 10 -~ Rs is aryl,
untut "c mmml?luuﬂfm by one or nore substituents sel ected. 10
from haI b [%r r- a“l kyI [le;gL al kyl and [err] al'koxy; 66. Conpounds
- . 27—k (& g2Single band or -[err] [err]72has-
meani ng ([err )ls@r ([eér]) 15 q |s 15 [err] i-s hydrogen or hy[roxy[
.15 Yis -[er ' (cis): or H-and one of [&fr]
and [err] hﬂo@yﬁrﬂ%{ bril f,?%’b%’i’%’ﬁ‘; %ldYLQ _C?I € S ntsaseleyied or R2 and
~ [err], Staken §5§embainds i@onm:@nool&fm gﬁﬂhbﬂém 8’&Ycord| n to claim
. .1, 2, 3 or 4 wherein 25 - . Xand[err] are as - delnedln cI im66, R2
is hydroxy and [err] is hyd'rogéﬁ% }Hr] . 25 {ert] alkyl.-or [err] 68.
Conpounds according to claim 6 _r" 10 wherein’ X and [err] are as,
defined in claim66, g is |; -i's-hydroxy; and. é
\69 Corrpounds according to clai mﬂ.3

30 [err] is hydrogen or [er aIk
wher ei n X and®"¢ g‘} agd Ry dssh Vr#edjtherptlmlra hyd6gen or €5, allgnd 35 lerr]
i.s hydrogen. nfq's eanpgignds according toglaim19 or 20 wherein R is ~°
- hydrodén or hRd tscaxw,, unmmdtea OF EdbstRiited B oﬂLeéarﬂad sitRritily Ry 0 S 1 40
. Z2 is hydr@f@@ ' Coft-CRalkpinG, @y aikyl asd Oy-dC Oalkoxgnd Fher I's. hydrogen
' or 40 [err le bs ag%t;rcﬂl(g: to claim 27 wherein.
40 71. Conpourd Easa.feﬁﬁm (NDri(®); &’I ai m21, 22 or 23 wherer n[err] is hydr ogen
~ or hydPoxy; Xlanld err are as deflned I n clalm 66; 45 - qsls 1;. and
45R2and[er"s§ ﬁg&;}_ in claim70
45 72. Conpouncfs ac €Tai m 4 vvherel n R is hydroxy, Xis -0-,

[err] is O and [err] is aryI unsubstlﬁuted or substituted by one or rror:e
" substituents sel ected from haI ogdn, A ifl uoromnet hyl, [err] alkyl and’ {err]

al koxy. 50 ~ 73.. Conpounds 3&chedi f)ito claim 4 wherein [err]is- -
hydroxy, Xefis -CH2- or a si ngl e ond and [err] has neanl ng (a' ) (b - or
(d") given in clarml _* C"HL S 737 .
- .1;599, 280 - _/ S <) 74 Corrpounds
: accordbng to clai'm 21 vherein g i g=t hydrogen -OF . hydroxy one & R2

" and: [err]-is- hydrogen or [err] a/kyl \and e ot her is hydroxy Xols
7 and. o . ) _

one of R and 1sh drox and th th
R, he togze and! orm{m oxyo groupe 0 er is hydrogen C,—C alkyl or R, and _
25 g (‘)iompounds according to-claim 1, 2, 3or 4 wherem R : T
. Ce alksyain R, are as defined in claim 66 R is hydroxy and R, is- hydrogen or C1 25 :
68. Compounds according to claim 6, 7, 8 9 1
_ X anld R, are as defined in claim 66, - or o wherem
qis
30 R, is hydroxy and S : LT
: é!gs l(s: hydrogeél or C,—C alky : ' o o .
ompounds according to claim 13 h ' '
X anld R, are as defi nedgm clanm 66 v erem
o -qis
3 Z, is hydrogen ' ' '
Comg ounds aecordmg to claim 19 or 20 wherem o T B
: R is hy rogen or hydroxy; - o Co o
: 1 are as def' ned in claim 66
o ..-__qls R
40 . c %ﬁ k1;‘>’lhydrogen and one of R2 and l?;s is: hydroxy and the other is hydrogen or
1-6
71. Comgounds accordmg to e1a1m 21 22 or 23 wherem '
_ R, is hydrogen or h droxy; , .
_X and R, are as defined 1n elarm 66
45 qis-1; and L : _ -
- : %{22 :énd R; ar;. as defiéled in clalm 70 o0 ‘ 43
ompounds according to claim 4 wherein R, is h dro , X is —O—, '
and R, is aryl, unsubstituted or substituted: b onezor n'){ore ,;ibstlltients selgi::zg
% from%aéc:)gen, trlleuoromettihyl C, alkyl an C1 ¢ alkoxy.
: ompounds according to claim 4 wherein R, ish dr , X i — o
' smgle bond, and R, has meariing (a'), (b') or (d') gzlvenym (::’l(a}l’lm lls _-CH ora .50

40



-CH2- or a single bond and [err] has neaning (a'), (b') or (d') given in
claim21l. 75. Conpounds according to claim 10 wherein qis 1; Yis [err];
R2 is 5 hydroxy; [err] is hydrogen or [err] alkyl: Xis -CH2- or a

si ngl € bond; and [err] has 5 neani: ), (b'") or or (d')given in claimbé.
76. Corrpound§-~a.c.c:.o.rd| ng to claiml whér: 1 S -0-_; "R has neaning (d');

R2 is hydroxy and [err] is hydrogen or [err]'lal kyl .

clainms are to be construed for all purposes as 1, 702 sulmmum“lhﬂm “l

i ndependent chai ns, each cl ai m def| ni ng QeggPnly of thé fol I'ow'ng® 1, '702.,3
10 conpounds

79 43/ 1Ne 43/ 18 74. C°mP°“nds a°°°fdm8 to claing@d} wh /9 Reo hmrpa_e ¥ 44/5
i S vy AR IC SILAL AT 5y
and 62/ 2 7. Comp ounds according to claim- 10 é’C— R,is63/1 to
63/ 3 8P 1 td)r‘n %3?;43 Aﬂ&zmros %ﬂrg%%lkqu é;eﬂ%—t@rmrgs bsvssl 2nd B 18/ 4 5 -
65/1 to 65/ 306 6/

20 ? E'g;zzls hydrog eélgjp hér?ﬁ'?’fzf S84 R huiidansg o, ©

20 51/1.to 51/4 76@/11778 d”h%hli@lsareto be @mﬁt&ueﬂ@r@llbl#% eH8 1,702 sepds@e,5

69/ 1 toigg/ 420 in 33% Mpgaigs, s n{zl:ggeﬁrs@ 2150 ghdhes dglipwing 17020/ 1 190
70/ 10 & - 9371 t §°PBYI E chto 55/ 1 and 55/ 2 71/1 to
715 % 94/ 1 and 94/ 242/1 to 42/16 59/1 t0%9/456/ 1 affﬂj 56/ 10 72/1 to

72/ 3 95/1 and 95/ 2 7L and 6033, 1 ¢ o 96/ 1 to
96/ 4 58/1 to 58/ 3 %{ %@??g/ 92 ot 81 o %5?&38’98/1 and 782,30
1779. Each of the corrpound%/&ﬁmﬂm ng tey/lasy3sne of 8¥hio®y/78, 6, 11 to 1 :
19, 30.21 and 23, other tH 622mad i /1dP 77 t 11778 er ei nbefore
mentioned: 1780. A pharnac t 4 OF v ﬁ‘ corrpgg #¥conpri si ng a
conpound cl ai pgd in any prewegadigyx! ai mmrtozssﬁsszl at i gop widt Jo2a 20
pharmaceutically or veteri-AHtid }/lldacceptéiﬂlteﬂm uent BV tweQlfdiler. 35 _

1781. Use of a conpound. cl any GAdoSPH4E| ai ns ¥ 279 in

veterinary 35 treatnent. ;’;d &ﬁpm 7840 Sout by S@uane, Gay's Inn,
London, WCIR 3§U. Printed Bﬂr aﬂ:ESS/ZVaJ e%r te 786 at | one9§aﬁdf94ae by the 15

Courier .Press, Leani ngton 14pdd3by Thed 520F fice 25 -
Sout hanpt on Bui | di ngs; Lon Mhi ch /zaay be obt ai ned
: 78/1 and 78/2

AlA

l

g 30 ' 1779. Each of the compounds according to any one of claims 1, 6, 11 to 14, 19, 30
' o 21 and 23, other than claimed in claims 77 to 1778 hereinbefore mentloned o
1780. A pharmaceutlcal or veterinary composition comprising a compound
claimed in any preceding claim in_association ‘with a pharmaceutically or
_ veterinarily acceptable diluent or carrier. -
35 1781. Use of a compound claimed in any one of claims 1 to 1779 i in veterinary . 35
: treatment. :

J.A.KXEMP & CO
14, South Square,
Gray’s Inn, ’
~ London, WClR SEU.

Prmted for Her Majesty’s Stationery Office, by the Couﬂer Press, Leamington Spa, 1981
Published by The Patent Office; 25 Southampton Buildings, London, WC2A 1AY, from
wluch copies may be obtained.

3



