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5 as tetra dr;)furan or an al cohol, is enployed as starting acids of
al formul ae} %‘ »)Bd(atxglmd BYtle mdakingdMfinbdl kpé aﬁé)%?ﬂj ubl e in
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ion a tnrgns - j]mc:l_geldﬁ mbond i's formed stereospeC| lcélnd
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- 5 sul phi nyl et %Leh(z- Ezthyl) -
|t‘ I pa e

enyl phosphoni um br om de f pre- om 3 - brormpropr oni ¢:
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| opent g} pent opentylpeat - trans - Iongnyl) 1-7 3—7;73!1 At tetrah(rdi'opyranyloxy) cis - bi S

_ = hydropyranyl dXWm&haﬁélé sdlut;% 0595 ;yco;)g ’G?tloa;meoxo 6 -0

i | 3,-3, 0] Octamﬁclopentyl pent-trans-l-cnl)..7 anti - acetoxy - ?bﬁ'c -

Wi on of 6.5 p Jby-appragiate r&’d*ﬁcﬂi&ﬁ) of thé procedﬁd!ﬁlesm}{eéqn J. m - 4 -
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@ption s ectmmo(elgaqmsdvdlveﬂnj‘her mixte v low t}‘t “%120 1020

et hanolgs was - slqmg @gﬁéﬁkﬁi’é W?%%r !:o puuaglfmwlgékyvas VO'g\ﬂﬁ?erxgme". |



of the title corrpound TLC [cycl ohexane - ethyl acetate (1: 1)]

3. 40 : - REFERENCE EXAMPLE 17

ng -t he saine procedure as in Referenqcu@qerrple 16, the foI | owi ng 21
#nds were obtal ned (a) [errJ - ny(!;lrluxy —terr{—"btrs{t2

ydr opyr anyl o ’%g‘ﬂiq)“ mthyl cger Jom@ukiopr@red inRefiraacedpmplet -

13 - enal de é:b%““" ZF f\%h"g“'lcf%“ﬂ?“‘ﬁ’npl e) of -the nethyl ester

@nd prepared in Rﬂfmrcsitmamﬁxamprh@ctam(1 ﬂFer56 gave 1.84 g. (97.5 9% _
B title corrpound TLC [ et hyl ene chloride - nethanol (19: 1)] -

‘um sul'phate, and concéntrated under reduced pressure to yield 1. 79

ko851, (b) byt r H]es15 - bis2tes Bydropyratyloa)y df, tipydimatiyl 0X3) - 16
i e Y 19&?&"3‘%‘? ﬁ{’ ) H‘gt‘gggestg:wm 03 ek SRl dSv e, 50 3
(3.6 ol €)156 givd E791E19 6d (e coRPRHAU rﬁﬁ rPéﬁS%fr%'&‘ﬁ TepRs ’Elﬂ"ce |

(¢

50 15(b) gave 1.78 g 9 7% of the title conmpound. TLC :
hexane - et hyl Je&l@tcl@he(W1y‘}w1metam1351 Rf(eQ53.err] - hydroxy - [err] -
§- tetrahydropyranyl oxy)- 15 - net R¥hmprg ¢ - dinorprost - trans -13--
hyde 1@1  Synthesis of ethyl 9% - fiydroxy - 1le,15« - 1’13&15 tcﬁr;lgtdropyr yloxy) - 10
B0 g. (3.6 mml e), of Pbﬁhml riﬁﬂ -tm;austaccﬁmmp nprmoeu'dasﬁ “Reference
e 15(c) gave . Steﬁ‘f,{f um mg)( e53t9|‘7tt\l 5 ah@dmxiu:@rde o fthexane
| acetatc ( 1Phda ge(ﬁeeé the l*m "l’d u bclell ‘f THYIIB(Ft Jphos-
ydr opyr ashyl Oxl;r)'ed-at2l55(}lﬁraboﬂl3{rﬁﬁdﬂ§é urtil evol ronLo &gfm ansns 135
hyde A solution of 1.85 g (3 58 mmole) of the aldehyde prepared m Reference Bxaln

jrol e) of the;%%g‘f %;5,‘0 fms Eﬁ%@ﬁg‘ bg?ii#cnmﬂgmqawmelﬁag
gave 1.78 g witht
e (l 1) Rf eﬂ:@eaﬁlﬁver vk t“:;ﬁ &@et, dnec&ha cgve% q Jﬁéh%??% The
y - err] ue wasepuri mx}yamat h &h Iﬂ&&)&'
20 - trinorpFo ydgg%ang (I Pt Guent 1o V‘e'ldrlzf S Y mfrhedtlgqmmnéro Sg i xt ure of

. (purity 63.9%R dRorpriciTEcEIm @iquﬁ%h}”%ﬁd Hos 1S I28016%, 1028 5na

ydr of ur%n 26 (12.5 nmol :
ycar bon$ net %)5685 (B pubige-thiey), 5
ature bel ow mﬁiy jgﬁr %&%a%‘“lﬂﬂ“)’ 4.60 @, mplgplety . OP@H,]JI;;rtétgar about

utes until evol'm.(l:gﬂc! SeBtatt BT (if_o 15 A sol ution of
). (3.58 mmol e) of the al dehy e prepared i-n Igeeference Exanmple 16 in 60
t et r ahydr of Ertih mxture whi ch was then

n
L o peb] . P il rdy A‘SPJ i) <dj-ewded { ospH
acetic acid, tUsingand pﬁicbdm: Wi ﬁpglzn ’r m arl@gt ed Wit h :
I ether. Theprepared as g@cribed freReferéncd E)y%ﬂrplev\ﬂ&) ‘g@s m ed -
bncent r at ed. compound. 20 The residue was pur d° by sill ca gel:

“chro ographm{%g £} 1. 3) as eluent to
1.62 g% ( 77%nd 962 tdr?gﬂ? i tplbéeﬁ'mgg(ﬁng%cﬁ%%) ﬁxqg ?ﬁ@r %ﬁss]ﬁe%tlr%?nﬂzpr qui s
3450, 3030, aﬁtzm 1 6YRC1:) 1 028 S qH, RGN difld), 525 (11, d NVR
um (in [err];;,% 0\ (H,7mujuplety; 460 (ﬁ!irt“?“ﬁipbb)“OSGQHSql(aﬂ \ 450—-3 20(1)1':?763’
Bt -triplg 1oheshe AR 25620 (2H nultiplet), 4.60

al ti pl et) 4. 09 (Zﬁ?t quaretetk\ L&&é% élgg ?‘7 ~multiplet); TLC. . 40
phexane. - ethyl acetate (1:1)1 RfE’_‘OMS’8 EXAVPLE 10 30 Syht hesi's of
[err] - hydrgxs g dro ranyl oxy) -16 - cyclo- -
kyl - 18, 19, %‘ “‘ﬁﬂlﬁg’ﬁ%‘ﬁ@ 2 ~trito u“ _mf?}l& Ppyra !?xy) -dfemwslet e Usi ng
i ocedure desc pmc:dﬁxdﬂpibed&Exixnﬁ39@as g 36%'&018' ofehyde

45 _ e dehyde prepared as described in Reference E 1 \ '
. YICId 1.60 g. (77.1 /o) of the title.compound. e 17(b = startmg matenal © s

and %tsacbrgr_)rptlon spectrum (hquxd ﬁlm) 3450, 2920, 2830 1720 1650 1120, 1020

_— MR spectrum’ (in CDCL,) 685 (lH doublet-tn let 5 65 '

ey 5.50-5.20 (oH, multiplet), 4.62 ZH Itipl e SoH, doutien),
0. mitiplen), 0.88 GH, doublesy; (28, multipler), 4.07 (2}_1’ Quasted) 410320 H,

s .
) TLC [cyclohexanc cthyl acetate (l 1)] Rf,=0.67. ;




red as descri bed I n Reference Exarrpl e 17(a) gave 1.64 g. (77.3% of
gitle conpound. 35 ° - ‘| R absorption spectrum (liquid filmn: @ ‘.
2820, 1720, 1650, 1120, 1020 and 902 [erf]; ‘NVR spectrum {in [er

=6. 84 Q%H doubl et-triplet), 566( doublet) 5.50-5..20 (2H, N
plet). 24 60 (20 miltiplet) 4 08} fh0 quartet). 4 10-3 20 (7H_ 4@

§ [cycl ohexane - ethyl acet at e (1g éMP Bflz—o .66. EXAMPLE 11 Synt hesi s
hyl [err] - SyndhesXef cthyl[9RL hidroxy it ﬁz( -bist2elikahyotp PR 16 X Yoethyl- 16 -

- pentyl - 18,19,20 - trjnpp -dsztza-zt:trmamas-daenaqtetrans - 13- dienoate

AR dzeazge‘ﬁ?%éﬁeﬁ T e b st gt mpi o

ing material t eld 1. f . the ti

ot Ponspect gl Lt v obilam b b Satl a8 SRR e0o. 1020
78 [err]; NWMR SMﬂRtstmn{x'ﬁ ¢} Jo=s8 (i, Gubla-thightd), s%@trhheaoud& pl et)
(1H, ddebl et 3.60-5.25028, :ﬁﬂn;(lez);M 62N(EH, inptiple}), 4.10 @B, §uattte), HUDLB.88 e ,

: t
qu?é;gfz)heial%elgtg&ﬂ‘é‘iz‘y’%'&&;o phectaUS )Y Rt 67 g ob
g, 410 EXAMPLE 13 22 EXAMPLE 12 S}l/nt hesi s of
Terr] g “hy d7gsis.of e'[helrgr“]mtg’ l‘pr’gsg(gfa’;l_f_ ’f Faﬁ‘i{?’r‘y F%ﬁﬁ’&ﬂ"@xﬁ 6-qis _ 5
R - prosta - tral‘h‘éproc&uretdés'e‘{‘b%d in Bxample 91v@a8 RAbwd ﬂsztgé“@@&.%r%
i bed i n Exanmbe eldéyde. piabagd af @sdiibainio [Rejerende Exhﬁplalfé Qtahing paRfA " ed as
i bed in’ Ref clogitle-@gafbrof Bp(titl coppundl 56 g. (77% of the title corn-

nd. | R absorpt |Mb®|q&ﬁ:i spdmu(ri (liGuid Eind) i B-ﬂsb, 293(%52@40 2%01652&4@, 162620,
1130, 20020 2a4 8(9 , err NVR s spectru err]=6.86 (1H0

, 3 86 (1H d ngg
| (etth r Imlfj| . ?)I 3 lplet m@f&‘%ﬁ(ﬁ%%% t‘zﬁm‘ﬂ’l% ﬁg ‘*1‘(5:Irxf‘ﬁ?3($l |ete%)

cycl ohexane - ermy cydﬂﬁtaﬂet-&ﬂ(yﬂ.ﬁcet&t)h R‘]m:e:(ﬁ@ EXAI\/PLE 13 Synt hess of
[err] a5 hydroxy - J[err] - blsié tetrahydropyranyl oxy) - 15,16 - .
bi

15 . s of 0o p %rﬂa‘ di encBt e
e procedure % ‘shésﬁ%é&s,@@ e Bal 1M 2B J‘:f’bdm o lox%gd!f Bé‘ 131-(3 6

I

-~ D

) -of the al dehyldd anmde)m et esbedrepaﬁedﬁefdeh&mm Exapploewat 7(d) as
rting npteri %3011"’6 % E iy teE@Y ofu Az gy &dlglghef 15iml} of agagys wmduélonR '
i n v (<
ption Hect APEREAE & P i oebi v iy e e TR0, Fozo
dtopH 5 w1th oxahc acid; a further 50 ml of water was added and the solution

R spect r um (maqt@rqur)ume{ oith }30:611 &Berﬁxﬁlldpeta‘ﬂ@mhé fgariid layet @hs)wasted @&h ((1H,

et), 5 pric undsr uced pressuygy; The repidue)was purifipd by H,

fet) . %E}g:&,mﬁ‘% “T‘E T ﬁrréﬁ%iﬁ@ Gy ez ceyigie (135

& . =0. 70 EXAMPLE 14

nt hesi s of 9a -IRhgbéhrmmy spectfuny fliqmd fin)s (3300, 3038, 2odoy tHoGEH® NgA30aal) - 16 -

| - 18, 19, 209 nor rost ng 13 - .djenqic_acid

9. (2.5Q mmm zﬁ ses‘o %éﬁ% é%"%&‘.ﬁﬁ 03§ pa 36@' 9.
i ssol ved in 4Lﬁ)-(mzo zhﬂﬁlrlajaydrof urgén_ f(t er %fs?gin ot ™" f&an
)us sol ution 30 TLC [mqﬂuhumhhrldegnkﬂ!a&l ¢J9: YPBf. 80280l e) of - pot assr um

xi de, the solution was stirred a&,‘XA%,ﬁ,LE 15

- Using the procedure described in Exam le 14, the followm
5 obtamed g p p! g compounds were_ .
(@) 9% - hydroxy - 11a,15a - bls(2 - tetrahydropyranyloxy) - 16 - cyclohexyl - :
- 18.19,20 - trinorprosta - trans - 2, frans - 13 - dicnoic acid
1.53 g. (2.6 mmole) of the cthyl ester prepa'ed as descnbed in Examplc 10 gave
"1.13 g (7‘7 3%) of the title compound :

© 50 m'l IR absm;ptlon spcctrum (llqmd ﬁlm) 3400 2900, 2820 1700, 1642, 1120, 1020 50
and 902 cm; ' '
'NMR spectrum (in CDCL): $=6.92 (1H, doublet-triplet), 630 (2H, singlet),
_ 5. ;71’17 (ll.H), doublet), 5.50—35. 20 (ZH mulnplct), 4.55 (2H, multlp?let), 4. 1%—3 21(;18(173}% .
multiplet); = R
55 . TLC [methylene chloride - melhanol (19:1)] RE.=0. 2. S .- 55

(b 9a hydroxy - lla,15a - bls(Z - tetrahydro yranyloxy) - 16 1 -
) 18,19,20 - trinorprosta - frans - 2, trans - 13 pdleng:c agl)d e opentyl .

B 1.50 g. (2 6 mmole) of the ethyl ester prcparcd as descnbed in Exmple 11 gave - T
- 109g(765 )oftheutlc.compound _ o _

R i e e G T




~.colum chr omat ogr apdily9708 &mAg
yield 35 1.11 g. pocttiven * (in tdm:l.o;ome@u@ @i, (Bugm
~(liquid film.; 340&2{{%(&? @50—157290211,1@!09!&)1@33 (nndmﬁ%‘ﬁt)ﬁgf 320
1
[

10

‘spegtrum (in ferr] }&“ e 6.95 (1H, 5
douklet-triplet), 40 - dé' TH ‘él? E%Réﬁo(ziH doubl et), 5. 50-5. 20

- 18,19, 20 - trinor pad8godenrt;

- met hyl prosta - tr

>

[err] for 2 hours. 50 m. of water was added to the reaction mxture an
the - soI ution adjusted to pH 5 with oxalic acid; a further 50 m. of wat
was- added and,4 he solution extracted four times with:-80 m.. of ethyl.
acetate. The—6rganic-layer was washed wi t#ledl0er, dried and concentrateds;

under reduced pressur gy a&&&:o&%ﬁézcgﬂtg(l W tﬂﬁtﬂ '33{3023%35328@5 1760, 1642, hﬁadm‘:& to

(2H, multiplet), 4, 60¢ whw:dxyr-pu.ets) bls(éoté{-pa H, leL) TLC
[ met hyl ene chl ori d8¥¥F ﬂjgéoﬁy.%{)}@(’sé I%sn%}’@p the

ac@ =0
plrjocedu(rje despy i beﬂoyrgn(ﬁim ﬁﬂ’eﬁ‘ﬁ;ﬁg&%ﬂff GFFeF@WP%gi a3 slpsotihed dis Exsmpla lééwc o
obt ai ne
45 (a) 9a - -hydroxy -IR z[b@mn]on spelyiusi @quid Gild)F 300509 XYy 1146 ¢ S
e g LR
g mol e3.7 X simgayp! e
gave 1.13 B77. 3%npm’t),t heésl tle co%)dﬂf’i%?eg .60 (2H, multipletl 44833 (6Hon

‘spectrum (I iquid fil ML Bapg9lenc28bfide - A danol 113 Ri643s - 1120, 1020 50 andl?

(2H, si ngl et), 5. Tphos -2'(9tr%(h pmwrlwpr es,)q dinhihyl( 2H,

Iene chloride
- et hanol ( f@ 1)1]'08I8f (757%) otabe title compound ter preparcd as. descn%er{sg‘aé 8%1 T gave "
hydroxy - [err] - bi §{§gbsorpﬁetrahr¥d ran on - 16 - cycl opentyl -

LR RRN AR S04 om0, Bierione 1640, t130, 300 §. (2.6

mml e) of the et hyI wlerspenhmpﬁﬁng@g (ge.%%l ﬁ?ddo'uﬁi I%< le 1 gave * 1.09
"(76.5% ot themu oK ;% dewieo 5iiek-5.30 (za3mump1et), 463 OH, mﬁnpleg,ebglé;lg %’6&;&

902 [err]; NWR spectz(&é;?(lg err]l)lagerég 1H, doublet-triplet), 6.30
an ;]

multiplet), 4 10-3.20.5 strmhaorbk@ie?emy

1416, 410 .
- absorption spectrum ErlLl &urtgyl?"l lrlr‘}“de?:ﬁ?@‘b“n"%@z@)] Rig9E80. 1700, 1642, 1120, 1020

and 977 [err]; NMR spectrum(ln [err])exAmprg 36- 90 (1H, doublet-triplet).,

(2H, multiplgg),
0.87 (311, doubl emuﬁ

le) af the carboxyhc acid prepared as described in Examihtl 141 P! €t ),

S & gfﬁ;n 'éVdf Haﬁerteuem@mf@](mr) =0. 37

6.00 (2H, srhgl et) } db@bﬂeﬂ,)9,2®tﬁﬁhr5tr39 éala,demt pgRet). 4.60

vates, dried 3nd c0d¢eﬁti’dﬁidcun éfﬁes . REaie, eyt e) of
the ethyl esgger FPmEOgT, Is'emﬁﬁ ﬂ\ueeaw-
01 07§ " gp%f%é ogﬁt;'.gég? ’ng%é?gﬁ{)%ﬁé? COmImumieug W yclobemmne

(c) [err] hydromnred %nm}nl-ofbéc&(a . -ex m:xtuI was

10 | R absor pt | on spelﬂtabmt(:ﬂz qumuﬁ ({igdidiim 3§§§Q’ 280, 9’78§20d 69§ 1642

- 1130, 1020 and 97 SPC aoun: S(n-n',arur kf), 4.8 i
doubl et-triplet), z up ,,ﬁwomr;rsmmymm.}so@ (211,
mul tiplet), 4060(2 rrultlplet)

' 1
15 TLC [net hyl ene chI ori de - rret hanol §°g‘lc)ﬁ°'d|§&0 E01)]25f Ef} 9a - hydro‘%’y

[err] - bi s(2 - tetr 0 | oxy) EXAW,LEGU— di-met hyl - prosta - trans -
2, trans - 13 - %ﬁﬂt?&ggqécg %“%“’é@“@"b% an @xamnlmlti;)theofollmﬁg kipyindL Hte"

prepar ed as descri bea 15 R cieloBapl -21813, 26 Y02 Oprans - 231 dlchygm P75 7°/c) of the

‘title corrpOLfﬁd L11 g. (1.9 mmole) of the carboxylic acid prepared as.d
- absorption spect rgﬁﬁsﬁﬁr‘hﬂﬁ%wmﬂe @p@nd. 2920P 2§s40escniefldf)Ex E(ZJ&(“ 130,%
__102(_)_ o II\TR absorption spectrum (liquid ﬁlm) 3330, 1700, 1642, 960 and 902 om-1;

spectrum (in CDCl,): §=6.95 (1H, doublet—tn let), 5.8 |
o M (ZHC mt;lltlplct), 4.85 (4H, smglet), 420386 (3H, multfple%), 07"78?: 3§§&§3” : -
o [cnoroform tetrahydrofuran - acetic acid (10:2:1)] Rf.=0.20, 50

®)16- cyclopcntyl 18,19,20 - trinor - trans - 2,3 - didehydro - PGF

1.04 g. (1.9 mmole ofthe b
gave 560 mg, (77.3%) o% of udgacro ::}%1:]; ;cxd prepared as described in Example 15(b)

e R IR absorpnon spectrum (liquid fil
_ 5 ) q ilm}: 3330 1700 1642 and 970 cm2; "
e 5 NMR spectum 2 (a CDLL): =692 (IH doublet—tnplct), 53‘3 dn, doublct), 55




BO [err]; NWVR spectrum (in [err]): [err]=6.92 (1H, doublet-triplet)
{ 2H, singlet) 5.76 (1H, doublet), 5.70-5.30 (2H, mJItlpIet) 4.63
mul tiplet), 4.10-3.30 (6H, 25 multiplet); - .

[ met hy#ene chioride - net hanol (19,416.‘}1}) Rf '—0 30 EXAI\/PLE'16 24

562' ST..(l 1o ek %. SS} é%gﬁﬁg%@;; $ Fhct ollomuing, 40 gEsenibic |

e 14 30 ved a m xf ‘N hydrochloric - -

tetrahydrofura@) XS}methjzp transaaaa-nnuch;}am-smEulon stirred at room
ature far 1 houk® H&Eg?ﬂ% fhe aabravlie ecidpmepared amdostribed HroEx@@Ple A5() of

er, ex racté‘ge Ompg- tftﬁtc@“p"&?‘i'd the organic |ayer was. washe@
hat er, dri ed andlmﬁtﬁﬁiaﬂpa&@ﬁi(kuﬂm”ﬂm)r QEL 67,6 LSRHE@ i€ T eSi due - was
ed by silica geNM(Boatpcmrnm o GPELY (1HS Howglcedipiv), sasne(ﬁm Qoublet),
exane 35 LG 1 %0&*%; b )05 731, ltlp$ef28% the title
nd. oFort - - &raygro Afsts a5 4Oy c’t) BREPRI-quid film):
1698, 1840, 980(d)mgl66aﬁ,e{h91r_r¢,]m-I‘j[ng ol q:@p(l n[err]): 8=7.25 (5Hy,
plet), 6.96 (1H, 1%kl %!tlmblc)logﬂetc:)rboxﬂlc& @i’cbhrc&ﬁ@ki&hﬁkd in Hxarble {52dy1, :

et). 5.00 (B S70imeg{780%,) ofst ezolcsomm(daH nul tiplet), 2.75 (dH-
plet), 1.21 (3H, Il@s@% Bl dpectddid (1 u:d im 9 Qf * '
Var of ur an - s S i %&ﬁi‘;{fgﬁs%"& (iH, ddhleXAVPLE
ng the ¥r ocedtheS 3021 mndiripitt L417Zi’xlamhkt),14@5 (2H) enufripke n%pvm ng conpolinds 15
a) 16 .- cyclohe [Chl"ft’g’n&gtﬁEe‘de{“rﬁnne‘?CtlcaC{dr(%é D] Rf.3023i dehydro - PGF

~1.11 g. (1.9 mole) of .thegal %camd prepared as
m}mﬁ

bed i n Exanpl e ]Si(lthésxsoﬁfs -Phang] -18,39, 8% 2,91 dlabigdb L pEE, conpound.

50r ption specg d{:‘ilm}nﬂﬁ)loma BE8Gy - 112v£lﬂq BiS(3 2 tet:@ ropﬁdzyfaﬁ)ﬁ [err];
ect runf(in el S;W }; Et Ty s ;Elﬁrﬂieeq: acdeP8mn{d1$1 20
et), 5.41 (2 ;;ltloq gé t ”1 B rlo;:ll;::
et), 0.77 (BH, gdﬁﬁh}lﬂﬂﬁé acidodad 23.9 ml. of w as bdd &1 ﬂnxture was
drofuran - ﬁ'sl'é‘l ‘Cﬂ?:aifpd f‘(l'mloﬁrs 1[ |reaRfion nfixtiH® was extracted with diettiyDetldd) 16-
pontyl - P15, SISl et o sty ik en ot g5
ol e) of the't oo, 2 wieo dulhed eonééa&gizghsdlf?(b)
60 mg. (77. 5% re(hfced’lﬂtcslﬁledmﬂmﬂﬁhdnas lpﬂ'xﬁedigﬁ 11ida tgk10BluSf Cirbrhdddkraphy dsfifi d
3330, 1700, cthagol> eg(vc% ey ¢l t@fpbtam 732 mg. (SBRYR o Pe®kd tille, 15 R

[err]® 92‘1’3 s 9BY10%) 1 1§ wphenyl 5 18519,20  rrinopnensts - s, - 2, trans - -55 30
: 720 mg. (1.3 mmole) of the compoun

$0 (2H nultlgi_vet)cqntam(xr&(ll %%,of&teﬁg @ ‘%tﬁ; gbéﬁﬂe Qﬁ’ﬁm @fﬂvmuim’ioet)

' 3H dou Iet) a [agd ’émafr‘&? rfmZhomstT luticnfweas @ddedtoasomummdr,(lo 2:
"o, 155C) g ¥ nconabkeace e “;*;;fifzﬂwcﬁ"@‘“‘s T wbl g, 35
‘ol e) of the cikkdaiad i patiel bP LR 31 Qelurky iR ph i Loinf S ATRE ¢ 15(°)
. gave, 550 nyethyi Wtata (&) =8 udnhfb yieldtsbemgqsqg@wndle title compound.

Babsor ption spect I iquid fi 330 1697 1642 and 960 Lerr]; NVR
rum(anoerr]) "Q%fq‘m%@z %l bet
=520 (2H, nmul 5.78|qhn,tanu 14), uISblé‘tg 3H ?ﬁ nfnﬁix 27 o

i of orm - tetr - acetic acid

@5 16 - di net hyl k&lﬁ@fomzwsabvdrm@hm@mdq%zﬂp]Rf—oz7

@04 9. (1.9 mol e) of the carboxylig %é%? Rrepared.as described in
ple

8 c 15(d)4sgave 5MBingThe proGd@¥desdrived 163%93{3!!% & i on
rum (liquid fobtaigpd: 3340, 1698, 1643 and 980 err I\%NROEIP%EP&BL 5

gal) . [err]=6.95 ({016g
=5 30 (2H milig. g ﬁ%‘%ﬁ *"“r‘lﬁg }" SQ nmgmd l@Eﬁ‘b 22,

=ooms -C [ chl orsof or rmde ls(a%lwc 31@%@(‘5@6%)’3& e(tl

IR absorptlon spectrum (liquid film): 3400, 1739, 1702, 1650 980 and 902 cm?; -
- NMR spectrum (in CDCl): 3=6.90 (lH doublct—mplct), ’5.79 (1H, doublet), '

5.61 (2H, mult:plet), 5.12 (3H, singlet 4.09 (2H, multiplet), 2.76 (1 -
 doubler), 0.78 (3H, ey, O singlet), 409 (2H, multiplet), 276 (1H, doublet-

5 - TLC [chloroform tctrahydrofuran acctlc acnd (10:2: l)] Rf.=0. 31. o 55
{(b) 16 - cyclopentyl - 18,19,20 ~ trinor - trans - 2,3 - didehydro - PGE,

ectrum(
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b to the production of a satisfactory aer m "i w, for the .
contai ner. For exanple dichlorodifl uorom“ ﬂl' lﬂw mr essure 85(H&
5 per sggare inch gauge at [err]) alilqlbdhchl or bt et r df | dor det hane 3
( r preEEIII‘E 26 IUD“HdS"per SE]IIaFe IHefh ga”ge at |eFFI) Fpay bhe.m xed Ial
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tive ingredient or conbination of Jfedi ent and suspendi ng or

di spersing agent is placed int n container, the container
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AVPLE 27 16(R) nethyl - trans - 2]
li ssol ved in ethanol (1 m.) and th

Vo 1,416,410 .
&@ehydrcx- [err] (500 [err].)
t

i on obtai ned was added to an

pus sol ution (12 nl.) containing sodifum carbonate (50 ng.). Aqueous

@m chl oride siwhestin Ry répdeshtsd 2 - tetrabiydropy i gtdds Rinsabstituted or a8kl By 0 VE @
volume of 15 m . The solution was then sterili zed by passage " .




habacterlaretarnrngfrlter and placedrnl in5 )

f es, to give 50 [err] of 16(R) methyl" _tran “\:‘! ro - w)

d(in the formof,its sodiumsalt) per ar‘rpoul S*Of 't he

es weré3freeze-dried and the arrpoul,ﬂts,meal ed T e contents of an 33
uernasurtabevo[urre e.g. of sterirte vvater 10

bl ogi cal sal | Q%R‘i ﬁ' ah ) amchrc’é'%iﬂ h}ﬁ &d\mRnF Q§H‘°@'gbw ect i on.
AVPLE 28 16( rat'ion h aIky on ) vas

ved in et hanoI (10 .), mxed nannrt ]:lf§r ), sieved

hbh a 30-nesh sieve, drred at [err] Oor 90 mnutes and agai n sieved

h a 30-mesh sieve. Aerosil (m é ca; 15 - 200 ng.) was

and the powder obtai ned was rra &@E‘r‘?‘r into one hundre,?( No.

ard. gelsat i n(mmukesepte@ngravaem;apﬁuh@smmhaxﬁomap:edurtga2s£}9r egf] ofs

g nethyl - tr t?ﬁalkyarrm dentpining] Gpm)] 1 tol0céartmh tagoms) vaptidnallyi ng Of

Bpsule is rel %‘H’gr iR frets o A c REOStARfAn in geper of the ganeral formuly:

bcess for the preparation of trans - [err] - prostaglandins of the

Al 20 formul a: (wherei 1A represents a grouping of the

a: 25 J[err] -\/\/\/’“"5 Soor. . :

} represents -CHZCHZ or trans - ,zerr] repfesents a straight- or

ed-chai n al kyl radical containing ;frbépg 1 to 10 carbon atons or a

ht- or branched-chain al kyl radr c&P cont aining from 1 to 6 carbon

{ carrying a r}le gll str uen or a ¢ cloal kyl- . substituent of
car bog, at ogﬁ.,e amﬁ”g#&g? ‘5‘76 cJBeRines hereigpetas fpfiified) toghe

a

pht - or branche ~ch containing from 1 to 4 carborlt0

,':Qb.,

in.al pha.or beta configuration) nd aI K Icoﬁsters thereof having 1 to
bon atoms in a straight- or bra {£h conprises reacting
| opent ane derivative of the 35 . eral forrrul a:

Fr] (wherein [err] represents a 2 Gy té’EarahydropyranyI gr oup

stituted or substituted by

jfand the soI ugéneral fpbtnéaerﬁéﬂ anasXIbljubedx 00 geupacpdeidlysiog ttttertarah fdk@ m .
& ni ng s unf”&%? grpups Ap) thegresltiag) gensm 47t mmsen%m-r on Q-’o 9
egenera Hg

2n1)vvasten togrveafrnal vol ume of 15 m. The
ion was then sterilized by passage 25 t a bacteria-retaining

r and placed in 1.5 nl. portions |% anpoul es, to give 50 [err] |

(R) nethyl - trans - 23- di dchydr rr] (|ntheformof i t's
m sal t) per anpoule. The contents he® anpoul es were freeze-dried
he anpoul es seal ed. The contents of an anpoule in a sui t axive vol une,

for adnini st% Tese® EXAVMPLE 28.16(R) nethyl -

- 2,3.- didehydro - [err] (20 ng.). wag di ssolved in ethanol (10 -m.),
with mannitol (18.5 g.), si eved t hrigugh a 30- mesh sieve, dried at

for 9 minutes and again sieved t®rpugh a 30-nesh sieve. Aerosil20 -
ofine silica; 15 200 ng.) was ad and the powder obtai ned was
ne-filled into one hundred No. 15 2 hard gelatin capsules to gi ve

| es each co #i0n @ndPFOR], éﬁrz,r]lsuﬁ'rﬁv(lilyl the treglings htreialefore specifdd) to

ydro - [err]TK%@Y ic ff°e '%f’f'ﬁwAng GF o snscadfsUPGE F%HPP@Ide’as*@d into
tomach. WHA 20 - -~ 1. Process for the. preparatron
ans - [err] = prQstagI andi ns .of- e\w@% 2,9 formul a:

t ) . . - . .. :_:..,ﬂ Rz

o

25 (wherem X, R,, Ry R,y Z and #Ap have the meanings hcrembefore speaﬁed )-and, if 25
. - desired, converting by methods known per se the PGE: ahcychc ring (Z represents o
* C=0) into that of a PGA compound.
' 2. Process accordmg to claim 1 m whtch thc reaction bctween the cyclopentane

and [err] indicates attachrrent f t he hydroxy radical to the carbon:

41 s the mea b met hyl
s - 23 - df::gtl o R" tlEoﬁé’ %’3 theéﬁe nifh&r &ﬁgﬁbgﬁ? ﬁibeélganol (1.
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(wherer n A represents a groupr ng of the forrrul
&u g\t\“[err] or 9
is - CH=Gyt, [err] represents a straj o I m al kyl rad+tal

ht -
i ni ng—from-i—te—+o—sarbon at Qny olr?1 ranhf or branched- chai n 34l kyl -.
i cal cont ai ni degivitiveshd Jalky OCphBsphichh s cartyl ng. a phenyT SUbSTITUemt -
,. y0p qp tp%gth@i'orrg W%Pgr,f ]:a"i"'é [:ﬂ"b@ @Ats a

cycl oal kyl lsmgantcmm 204 tempdrst Qak
ogen 30 ato 03[ EPOasS f@mtommtzr:ammﬁdm BerRhd bor frd ik zjh%cont aining
ydr oxy

1 to 45 car bon 4 plyy j‘ei‘ “?fneﬁl@ahxels«demt e iy phospHondtd)
cal to the d@ddam?nai P Hiched %f T Belp Ebr‘?fcr'wfrmmmnylvcand tatakyl est ers
of having 1 @ccs'eacd:omgabelaﬁx 1 TZ 8054 ids nched- chai n, which
br | s]es(\rdgactl hﬁ Py %%5 ore aggyd(g‘r i }/&t i veqdoilhgﬁeﬂ'[bgne’rriﬁms?“ésr ra: S
err er €ira © PEeeacdaB wiins [y whittythe EbralyBro-
bstituted oril')c?rmm i mm% IV as ige?cdozﬁacllglﬁellmrmedmte S ropounds °frﬁ;g’“al |
6,410 by mild hydrolysis with an aqueous solunon of an : %.0 rte ¥ @}'t”g oﬁggd%kk)" .
cal, or a 1 °mBang ‘dr%eys group, X, [err] [err are 4ute i oi nbef or e
ned, amsl [ edithe inbiirkealig gﬁ agéy ‘H‘g%ﬁtw j¢h qhherg{rmzrcid xgadaumxd; sndithe car bon
in al pha or béi Pro@antdofigas te s 0 3 11 Hikndbdl P osphonatc of theis

eral  formul a's?'glp‘i & the( patse@cesf an &garnrc]soweﬁﬂﬁ é, W'NBTO%‘ hyl
cal, and [egf %ﬁés"@?ﬂd@g& @hlméuglwhrchﬂxborgﬁu&){o&aﬁ f[c;}.n +kyl

ydro

cal cogg ai n| n91 mgs decdrin rbo at o optionally h yzing the
lting trans - [err] 2o ogl( gf?one m’@%F‘S&ggB'F“"E%@"’Q‘MaI f or mul a2o

] (wherein X, - [err] . and [err] ha e the neani ngs herei nbefore
ified) to the 10 correspondl ng of the general fornula:
[err] (wherein X [err] and er M¥ ogpave t he neani ngs herei nbefore

cified), opt ulcrlmtyblypeﬁtaﬁthﬁmahﬂgof?VncHPFoHRﬁ?? as 8 depicte 1%156 the [err] -

q' oxy. radi cal 8 pf thtygenasd hpmuiads of gener a fmdf¥a gO¥R- to an oxo
Bqup, and hydrolyzing the tetrahydro- 1%, pyranyl oxy or et hoxyet hoxy
;.j ups in the resulting trans - [err]>s rpstagl andi n. com 15 pound of

general. formula: -(wherein [err] repgefents a hydrogen atomor a

Bai ght - or branched-chain akyl radi caf® Bontaining from1 to. 10 carbon
-‘ ns, Z rggﬁres‘eﬁg;eﬁlg-k err C—O and X, [err] and ~ [err] have t he
@ni ngs her ei nlegéseit ¢ h and lﬂeém dahd, id Rybh@RDeRRt r ang -
: r] - PGF or tralﬂrsPrecesaEdbidmg “yﬁo neraI formula: [err]

(wher ei ,}vqung > OZmaxaldse[aeﬁ-dh} é} it er-e(ﬁgef ore
Rcifi ed)spand, 12, é e‘lgifggger:tor@lsm@enm eomet hods nown per so the PGE
cyclic ring o(> g\ﬁj?e, tra Ceé‘flg eipChllgndbe drdiep 3¢, Pr agess
ording to clfmmnhlmmesrdnb Cdicok @erfﬁzﬂﬁ@ Eg’exglﬁ‘ép Wfrsemahne 34

216, 410 13. Process according to clim 1 for the prepa M e ¥ okl kY

Ssphonase in °¥ ﬁmer?ﬁ?’ﬁl“ﬁfm’féf'eé‘ﬁ imstanmellmash&aﬁlfefo&Ch&H n ™an inert
hani ¢ sol venbof géneral foRNE mﬁt 1/ of frpsfs - A3 - pﬁmgm&ﬁs accgsdr ng
fclaim 2in quhofthenrseadrtos dﬂrsr varrve %fl W?nb‘iﬂ’faécscnbed n

Process according to claim 1 for the repar
. of general formula IX depict preparation of frans - A* - prostaglandins
40 any °l"‘g (g Examples 16 fzulc ed in claim 1 substantiaily as hereinbefore descnbed in
: rocess according to claim 1 for the preparati
of general formula IX depicted ; preparation of frans - a2 - prostaglandins : :
Example 6, 7, 24, 25 or 26? in claim 1 substantxally as hereinbefore described in o : .

. : 17. Tram - A% - prostaglandins of eral fo.
]
45 salts, esters and alcohol derivatives there(gnsnand cyl:ﬁl:!:xgr}xix cr{‘ill’tllgtx":n‘tieslr:>fc l:e;lrg tlra::.:1 d 45

- prostaglanding and esters and alcoh . :
clauned in any one of claims 1 to 16, alcohol denvatwcs, when p repa red by the process - ot

18 Trans - A® - prostaglandms of the general formula:
f%-:v

- 50 (wherem A represents a groupmg of the formula:




‘et hoxyet hoxy groups [err] in the . inter

.carfried’out in the presence of an organic

phonate S prepared by the action of SOdI um -hydr i de on the aI k I

phosphonate. 5 4. Process. according to c” lmmllmllﬁanM| ch t
inert organic, sol veni i-s tetra- 5 hydrofuran or hane. _
Process accor¥ing to claiml, 2. 3 or 4 Whéddn t he synbo [er f] feprese&'ﬂs n

a. {/ tetrahydropyranyl  group. 6 Process .accordi ng - to any one of the
precedi-ng clainms in which the tetrahydroo 10 apyT anyl oxy or )
edi ate ¢ ounds of general 10
cl-ai'm re converted to hydroxy

formulae Xil, X1l and X'V as depi cted

radical s by ntld hydrolysrs wi th an aqu solu of an organic acid or
S Wi thra quute in- organicc acid. 7. Procgss accord§ng to claim6-in whi ch

the organic acid is acetic.acid, and t he 15 dilute inorganic-acid is

di | ut e -hydrochl oric acid. .15 8. Process

ent niscible with water. 9.

accordi ng to claim6 or 7 in which hydroI ys_r 5 of the group [err] is
Process according to claim8 in Whl ch the n| c sotvent is

tetrahydrofuran or an aI cohol . - 10 Process accor di ng toany one -
of clains 1 to: 9 jﬂ I:% ra 1c Pfq trans —CH=CH-3{ eqeprcrsenm at dtraight- or :
cycl opent.ane sleri V@inhﬁé@.c frgﬂ % %0 4 ?“ﬁﬁ”cf“éﬂ Pfr S a
group- ing of the sgtiwenbr afcyr:l yasub ent of &kHdn ﬁx a[hgg have

t he freani ngs. speci#qmees 2shaight-oir ma&cherhdtdm a&;ylrr fdicaldinthining ﬂconeatbht carbon at

represent a hydro %Qﬁﬁﬁt dtcddtftlalcatb@lathMMS:
according to 18Ny Qp@raathed. yl e %j

SL&% % or estte%? . Vert I ng
by met hods™ known pets o scheackis, ¥R the ez[clﬁﬁh]offrm@r-QSt n%%%f of 10

~gerreral fforrmula IX i r19d‘r&nssaﬂﬁrqstagﬁﬁdafcpmﬁfun&'a&@}aﬁkt%Y@ﬁl%ﬂxt hereof. 30

12. Process according to any one of the  preceding clains followed by the

.. step of . 30 converting by nethods known. p se atrans - [err] -
. - prostagkandin acid product of general. for R|.X, or ester or al cohol
- derivative thereof, into a cyclodextrin cldthrate. 13. Process according

- according-to clai e atiopn of trans _ - prost agl andi ns
‘of- general - fornul gﬁﬁi&g&%&ﬁqtﬁﬁf‘é : 'r.'""“‘éfﬁ ‘&ﬁl“t"ah ?‘d]a& #rdr B esefef or e

prostagl andi ns of general fornula |IX dep
- salts, ester80 andisal grapiog ofdhe forvfulai: ves t her ¢

.- [ er ﬁ T epr exc ﬁaﬁs aA’St;fr&tagl compaunds accordmg to claim 18 in whu:h

to claim1 for thésmﬂgaftﬁ‘wn%ﬂfqmalns “ [err] - prostagl andi ns' of general

) f or mul a | X depicted in claiml| substantiallygas hereinbefore described. 35

14. Process—ascording to claim1 for the pr gapi on of trans - [err] -
prostagl andi ns* 35 of general formula IX ted in claim1 substantiallfy
as- herei nbef ore described inh any one of ExanpPfes 1 to 5 and 8. 15. Process

metnyl o;
described in 40 - anyranead! ,Egg@ . 'Pm}, 0 03 _
40 16. Process accor di né to clarmt F"?eo %“él%sprce%‘g?ga?i%’ﬁ'%ﬁmtwrbﬁhs - [err] -

prost agl andi ns of general formula I X depicted in claim 1 substantiall y as

¢inclaim 1, and 45 =
and cycl odext ri n clat hra&gs

“herei nbefore described in Exanple 6, 7, 2&%? or 26.-17. Trans-- [err] .
reo

of. said trans - 45 [err] - prostagl andins and esters and. al cohol
“derivatives, when prepared by the procdse jaed in any one of ‘clainms 1 to
16. 18. Trans - lerr] - pr ost agl andi.ns o general formul a: [er_'r]' 50

. (whereim A repres]e‘zerel groupl ng of the or mul a:

50 35 s have the meanings specified in élauﬂ]lﬁ ,afd fhe carbon atom in

. 35 5 10 [er r] 15 ;ﬁ;’ %g_pigl-uor 19-position carries a methyl radical, PESFEFS’@M goms fncthe ]5_0r t rans

ons each carry a lﬁl thyl rafhcal
25

o is a grouping of the gén&al fon_rmla:-'_..




hed- chai-n al kyl radical* cont ai ni ng from 1 to “

Aht- or 5 br anched- chai n. al kyl -iradi cal ﬁﬁ\‘m m to 6
i atons carrying a.phenyl 5 substltuent or: vyl Sdabdstituen
Mo 7 ca.ég.o.n_al_o.ttﬁ._L_errl repr esent shH6 roqen atom or_a straight-_-

dhed- ch | f to d
Sl oot achmoeckeS 88 O EWL i roir’n‘im“{w“%"afl oS pha o

; onflgurat |_o a22d1at thyESG@rr&t}i}hQVeGﬁctHSta\lsngncihyl,(wlﬁncﬂﬁf hieye at ons i n
ghi ght - 1 ?th 1€ helimeghihilh - Ctzkvidméy%i-efﬁ:émmhgnesof auhr-A3esdidet such

fjor esters, ‘Mck 1, 189 53 570 maEN 1, 19040 tzl; gycl usi 8n
ns - 2,3 - ddnﬂl R By rdis cthfleafxiﬂq’ o5 de”
nds -accordir dtoo Rﬁl’a,ldhtrib& -i28 Vdidet ¥u -eP(E]]’,,.,IoStr&)uQIZ,GUFilid’(}@d - Bhe- general

a:-[err 1hydrod PGE,, of trans - 2,3 - didehydro - 13,14 dxhydro ‘PGA, and of trans - _
prein X nd [ é?f’ P O&Igﬂﬂi’htrgé %%&Grg%ﬁnop% v ltnwx k ai @l%g oLer r ] 10_ |
brr] each T epmalogBiof Ay 85 Odiakhydtb OPG KyTosP! 6t "®al . 20.

lerr] - prostZéglland?hmytermnmmjs tﬂnﬁ)ﬁ@ﬁ(ﬂllﬁlg dyﬂolﬁ)lyal-ms,'lﬂzo ntmm-ch 20
rOUpI ngl of t:ﬁ ogu 2,3 - didehydro - PGA,, of trans - 2,3 - dldehydro PGF,., of .
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