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COMPLETE SPECIFICATION
Prostancic Acid Derivatives

We, T Urjoun COMPANY, a corporation organized and existing under the laws
of the State of Delaware, United States of Amcrica, of 301 Henrietta Street,
Kalamazoo, State of Michigan, United States of America, do hereby declare the
lnvcntlon, for which we pray that a’patent may be granted to us, and the method by

5 . which it is to be performed, to be particularly described in and by the following
_ statement:—

This invention relates to novel compositions of matter and to methods for pro-
ducing them. In particular, this invention relates to certain novel derivatives of
prostanoic acid
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The hydrogcq atoms atiached 0 C—8 and C—12 in formula 1 arc in trans con-

figuration. Seec Bergstrom et al, J. Biol. Chem 238, 3555 (1963) and Horton,

Experientia, 21, 113 (1965).

Some of the novel compounds of this invention can be described by the formula
OR;.’ .

cn,cz;z-a-cnzc H-XH B SH- ‘-(0;12) 000R
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wherein X, Y, and Z are . —CH, 2CHy—, or X 'is trans—CH=CH—, Y is
cis—CH = CI-I-—-, and Z is -——CH,CH,— or cis—CH = CH—, wherein R, is hydrogen,
hydrocarbyl, or a pharmacologically 'u.cplaolc cation, and wherein R. is hydrogen or
carboxylu. acyl. Thus formula II encompasses the following;
[Priec 4s.6d.]
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[err] wherein [err] are as

defi ned above. Hereinafter, reference to conpounds of 5 formula I
i ncl udes conpounds of forrmulas Ill, IV, and V. Sonme of the novel
conmpounds of this invention can be described by the fornula: _ ,
1, 097, 533 wherein X is [err]or trans-CH = CH, and wherein [err]
Jare as - defined above. Sone of the novel .conpounds of this
h¥ention can pe described by the fornula: s
LY =2 " - B 1,097,533 ) L
: R wherein.
CR, _ : defined
. “' } : Sor
CH 5( CZ-!Z) L,FCHCE 20}52 /H H\; l,( 9712)6000R1
X
_ HC C=0

H III

+ 5 - wherein
; Z are -
,'CKZ\-C=C — (CH2)3COOR1 . 7 g —
x” " whereir
£ R‘_: is al
C=0 P10 beta co
: : . So
v
0
CH..CH. E [Rg' *
3 2\ /c;xzcn\ /H . i
CuC C=C H H CH. (CH,,),COOR
~ N\ /NS N7 e TR ; )
B H = R E ot N H whercin
L Y . 4 definec
HC =0 . _ i 15 and wt
AN . OR, m
\ f ] when 1
: : as the
- 120 opposi
wherein R, and R. arc as defined above. Flercinafter, reference to compounds of pourids
5 formula I1 includes compounds of formulas III, IV, and V. 5 .
Seme of the novel compounds «f this invention can be described by the formula: : VHHT1 <
i alkyi 3
OR, ;25 pound
l ¢ Among
CE,(CH, ), CH~X X ¥ ' i E
3 27y A (CH.,).COOR, /
/ 0\ i ccher .
Hy0 C=0 ! 30 - croyl,
\ ; cycloo
3 : E
¢ 1 propic
H2 4 Exar;
i35 decant
E ~ phene
VI o and pi

V1, :

e M TR A et




[err] 5 wherein X, Y, and Z are [err] wherein X is trans-CH = CH,

and Y and 5 Z are [err] or wherein Xis trans- CH= CH, Y is

cis-CH = CH, and Zis [err] or cis-CH= CH -, wherein [err] arc as

defi ned above, and wherein [err] is hydrogen or carboxylic acyl,

with. the proviso that if [err] is carboxylic acyl, - -~ [err] is also,

qiqoxyllc acyl, and wherein - is a generic expressi on denotlng an alpha or
beta cenfigurati df%¥8 the [err] moiety.

10 wherein X is GRS of s DOMEl CIEOTPRUARRIOR, biH R, kRV@NLI ON can be
desckiie@eboby the formul a: [erer] wherein X is [err] or .

t r ans- @pme of Ght novel\ghrapogidy of B¥sridvetiop capcbe described by drifpiedilaabove, with the & -
proviso that if [err] is carboxyacyl, R2 is also carboxylic acyl, 15 -

and wherein ~ is a ge,@erl c expression denoting an al pha or a beta [
configuration for thej OR, noiety. I n conmpounds of«

- formul as VI ey, M- bﬁz,ox-vx e ;(R ;085-5]!—6032)5@0% pha configuration V\,hen-- '
it is on the sane side of %ﬁl opentane ring plane (carbons 8, 9, 10,
11, and 12) as thé C7 @ﬁld and is in-beta configuration when
it-is on the plane side 2& pp05|te to the C7, C8 bond. Fornulasi VI
and VI1l enconpass 9-all ph 20 : pounds 9- beta corrpoundes
and m xtures of the 9-al pha gnd 9-beta i sonmers (epiners).

Preferably, the hydrocarbyl noiety in ¢<®¥pounds of formulas I, VI, VI I_-,_
and VIl contains one to'about 10 carbon atons. Anong the
hydrocarb m)l etles pec JI prefserred. -
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pi peri di ne, 4-ethyl norpholine, 1-isopropylpyrrolidine, 2-nethylpyrrolidine,

1,4-di- 15 nmet hyl pi perazine, and 2-nethyl piperidine, as well as
_anmnes containing water- 15 sol ubilizing or hydrophilic
“"groups such as nono-, di-, and triethanol anine, ethyl - i
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conversion reaction m xtures. Accordingly therefore the
present invention provides a therapeutic conmposition 15

conprrsrng as the active ingredient a conpound of Formula Il, VI, VIl or
Visps™ ™ ER £ Togetiéer™ Wi th a pharmaceut i ¢arty” acceptable carrier.
15 «& - The novel formula Il prostanoic acid derivatives of-
thlgfrnventlon mhereln [err] is. hydr ogen. or hydrocarbyl,
as well as prostanorc aci d-derivatives of the fornul a: 25 30
wherein [erre] is as defined above and [err] is.hydrogen or hydrocarbyl,
ean be prepared 20 - bYO0%fiS¥ ng a reactant of the fordul a:

[err] are as given above, and
Wher ein X QQ hﬁé) arﬁtt'c ; élﬁsgb s%ma Of }?crcgifz{? allm ased any/¥? QﬁeeﬂoﬁanéoﬁxplsfeanS CH =CH -

and Y and ZJyafbmmﬁaerH ]VIQNIIMQ&Y &’Uﬂi, ingfudiirg both the 9 and the 98 foinr efnsy CH CH Y I S

ticulpnigrnguly rfp ula VIII ¢ Qpixturegef those two forms. 5 . with a.
Carbor | BTN P PR B Tt SRR <1 Bropor | on

respectively. e for rrul a reatt ant i's % ranst ormed to the desired
pr ost anor c acild a ﬁanvat thy @bosé) uscs, 1he cssentldlly pupr fotku of the novel rormula
[&0r] II VI VII, or VIII comp and R, age cag gydpozesy gi Vﬁ{: above
as assay standaxdg in toc study of S Igse Se
f or f 6? m'll tances nimal sucs unt nss LSFHF’I{'&% ‘)ﬁif?xgréat&ré 'i)af EALS} E%c f or l a XI
enconpass m@,cﬁ) ca of Mlthades | ose of formula II

wherein [ er r] Aceordiyat drgehreorim rpye@hnommgyd protntlesr s thawpeutiq fomporitiog e,
athvant ?ge Lremprising &s the active ingredient 2 compound of Formula II, VI VII or VE_II 097 3
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cation by tHy€rogen or hydr@t@¥Ba] aspreD G P®stadbvic tatld Ferivainedti cuiob@ause the carboxylic

acid reagent would int eracteq , wi th the carboxyl ate-ani on noiety of the
's#Wt. If the salt forgn(og tJleforrruIa X product is desired, i.e.,
wherein [err] is acat-’ror?"ltslbs/pr\?é]qirr 425 J&glparethat formb5 from -
the corresponding free acidg e\c F 5’] Ps hydrogen Qher acids

t han 5 - carboxylic acids, “for \exarrpl e, hydrochloric acid, :
s2§ phuric acid, and perchioric &8&d, ®0 can be used for this
transformati on of forrmula X conpou ﬁ-’ to fornmula XI com - pounds, but

it is usually preferred to use the carboxylic aci d 'because hi gher yi el ds of

rel atrvely ur e for I re usug bt aj ned t hereby. 10
Réact %ts e %Fgﬂmg% "ﬁsf’ ST Gﬁ%bﬁ’s) C%"l’ i BAT gd by ,gTet hods

known e art. See, for exarrpl e, Sarruel sson, Angew. Chem -
I nter. Ed. Eng. 4, 410 (1965 Ry : and references cited therei n; and our

.csgpendi ng applicati ogesosen, 913/65 g(\ier b-ﬁ v-'}Qs— ).5C00R,

o \cno
RN

Hy

40

X
5 wherein R, and R, are as given above, and wherein X, Y, and Z are -——CH,CHy~,
4 wherein X is trans—CH = CH~—, and Y and Z arc —CH, 2CHo—, or wherein X is
trans-—CH =: CH-— Y is ¢is-~CH = CH-—, and Z is —CH.CH.~— or cis—CH = CH—,
25 with a carboxylic acrd and maintaining the mixture until a substantial proportion 25
of the formula X reactant is wansformed 1o the desired pmstanoic acid derivative

product:
. o,

CHyCH,~Z-CH,CH~X . F I H,,-Y-(Cil, ), oot
372 RS \c L CH-Y- () sc00t,
L S ' [ e T
55 o - / \
_ i : }tc\ C=0
_ .G
60 ' _ H
X1
~wherein Rq, R;, X, Y, and Z arc as given above for formula X.

30 Prostanoic derivatives of. formula XI cncompass those of formula IX, and those 30
of formula IT wherein R, is Iiydrogen or hydrocarbyl. 1t is nat, of course, advantageous
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1,097,531) and 1197/65 (Serial No. 1,097,532). The fornula X reactant
wherein [err] and [err] are both hydrogen, X is trans-CH = CH,
and Y and Z are both 15 [err] is known as prostagl andin E, (PGE,). The

fornula X reactant wherein. oo 3;].;”5“;“ %a £.poth hydrogen,. X.i.s.
“Ttrans-CH = CH, Y'i's cis-CH CH- and 7 s Lerr] IS RHowrs
fOstaglandin [err] The fornmula X reactant wherein [err] ;;are ‘both
hyerogen, X is trans-CH= CH, and Y and Z are both cis-CH&E CH is
known as prostaglandin [err].. The fornmula X reactants 20 - wherei nxXx v,
~and Z are alk [err] can be prepared by catal yti c hydrogenati on ; 20

of the®other unsaturated conpouddd-3&ee Bergstro met al.. J. Biol.iChem.

238, 355%0 attempt dirdcil O atia 6k Hchidld KD cRAb@RAS WRRGCR S & 6 3dof By hl@ 851, 827 f or chron
exanpl e. novel process of Ahst meumgin basipsd amtaaﬂ;bhyc aky regamb ex liuﬂerw,r d can be useds:s::

as a rea? t 1s X Heleg g gve emmef)' of th auo dis ghe gl fWPsOfrfgf;\;c e 2?}1 it is preferred!
. can r¢

to use a i&%ﬁjﬁfng éei wherw r&{ﬁ [}rm (f é “Other acids ttgg‘r bon at. Prgs produ
Exanpl es c@a‘bmlyw@cﬁds,arokamrpe ﬁ%@fcdlﬂmi%ra@xdaﬁmlhﬁb K63, 6nd REBRHORGEE aci 4 17 25k

butyric aei de used|for ihs wobidmatimxenfoirilaal | cdmppduadst rarfeimola axi cbmooct anoi c aci d, reacti

and i sonﬁéﬁiﬁziyb‘;ﬁlfg lfsm‘:j{"lﬁ'ryﬁef‘trﬁ%rt B theccaghosylipyp z&jqc%lsea}e%hdr vigdsréci al |y prefer rlelzzer
I

compoun sually dbtained the

as goreact afleadanss 3 folnfla RGle@non 1i{§1tl nIt r can be e%;' fet &!I dwil € dl%c anqbc the ¢
aci d, cr dhemia6. 8@ fds ex@xhﬂ)lé}mlaﬁﬁﬁdncm%ﬁ\b herft UG+ 1B CE:@C4, jggst,aric . of dil
aci d, cydhddx G@l thazeigj add ombrembnmpld"noadl\r d:19am5d$er EX& 0 C acid, ventic
p- ni t.r obelf? Zrﬁ%,l 0, (Serial Iﬁ‘h hiA7adey e Péi‘ X ‘é’EfFlP :c acid.: - produ

: afc bot’h x roge s lly cl.
30 15 _CHddeL% @ atvania é rpml fﬁ},ﬂﬁ; ‘%,, JER | owgr alkanoi
aci ds as lﬂaﬂﬂﬂ?@aﬁ(ﬂoﬂi hydrogcn,Xlsttﬁm dHa 3 AHEOLTH — O] _vva,dez to the: react i gy

mxture, i r@ﬁéﬂibf 1"&%1:45 pma-egltﬂémdia@%ﬂ) The mnn@ﬁXp@rcra:enﬂmexb}x wei ghti of t hemixin
aci d reaggntds ?I ot B Hﬂleﬁ Zt i both waj er

e 1] as rostagiandin T, 'IU Ct
APPEArs LieAROERERE & o é’ Cé Nl ﬁu Loy a%i,e' ds,gof : hi gher
purity 35f the o.qmrmﬁbamtdrcdmn@vnas 8 [Befhied a'l,l’_UGBx ezrsr ssare hydrogen in
t he for mfi%$3)end British PatcntPpecification No hsl7aho¢\-cmelc;r d derr vative reactant.

Ith ar
The armurﬁ*oc oﬁi& 1‘#‘\é illsﬁy(;aflclg% use wer a'l angrﬁe]?grec?%‘epq ]E]D?a ROVEll t hough' it is
usuably § carbon ?'Pg r WRGolacki€ 32 LacidCac f%§ i vt\crcéqu' val ent of the
acid reagaryhcgécd \rmthacxd hexanoic 6ditl, dEpiehgid i avid) @&Bor@f‘.m Red fsQﬁd?id' a X prostanoic -

aci d der i ‘omsjtheeech éﬁ;?l&@i{c acig. tﬁsgésm fetrr’ lqae;*@liuflstactdﬂt is qegiciggié QGthssubst ant i al
10T lC aci CAC
excess Ofacr!‘il a§&] S&é 1‘5 %ngﬂ:l‘gnfgé g%@f xd e xb ac1$g§i-5£:r§ igencioielll o, OOO

nmol egul arphaqutewahcen b6l RbrV.eR, NOT e reét Toa et of st he formula
X reactsaufrt:r; a@&p@mualekwcrmermntcm 10af lamhyric la6idsPiabiit @AGENt 1S 7 o ;g”‘;

suffici er@l"gﬁl‘F Y ghadh ot oh wiyes 1o the fe“C“qnewvedPltfyfa*éw cmat rooabmmr di stillati onpgm;

cent by w of the acid 1eag fm
at reduce t(:l?r §r€' 'Eoé'lccelerale the rcacn du%%%1 1e1§s of g} uri t?‘Ct ant is a_ carbo:
| iqusd atprme MARGH Icecidllg e iHe MfRe,an@ &9 hftifogen in @,@ g,nxact #5 A diimic

react i on mibstap@ndcid dayivaiivaractenti | uent can al so be added, and use of oneZS 45 \zgg‘h’

i s prefered @R ght Owéeerquegcmslsaoe jticad alghougthis iy waallyi on t enpér at ur Boe

coam s Bl S R el D et gl o' " il

et haool andsebuiuadmhql ckz@.W&:E thadlckydxyh ficOAMRIr reagent, e.g., aBou 55,008 J- , 40€1 hyl 1

acet at e andecnlent Fapfvaloug yr ayes Ihe;vsertr ahdtarion epjvalen gof, thadehonex gya Chern
d' ethyl K %@ffb“p& ol t, sphayicr sidnge PﬁCEFe§ sugicieptly vglaettye f or mani andm
pofiion o, d1°t11 10 at 1edu
di SR ST RS rooutdy Js ﬁr% ¥ éaurlm%%ﬁa?m, excess pross
50 45 acid cal b apa ea‘aenm aduemeaﬁtmc&ru r288h U RIdEARRI sk Bf sHROUL 4gO[err] t odoub!

about 150 E“{"‘]fe *’eé e'@‘fi-feaﬂa“* is a seiifl ptthy rceq‘uem tee:@lcmtsxeihemplesnge about: 5Q[ er rj,escr}

to about HEEFT] ] p%arsr" %:Setfr““ﬁg FOymaky, e @ substant i al face
proporti aid afietiiyh Qetf)&l; xﬁ’ne dlaBSIC ﬁ Elﬁ %ﬂqu{ﬁ%‘mj’% Xl prostanoi can al
aci GOderrtb%élM m@bmfodugtdmethﬁsxdlﬁpﬂm on such fa ors as the r eacfgi on “ﬁeﬂa
tenperatu ammd ICMIO &nppratursf rangh ds betrtr4}l° tOquoﬁ( l%?nd Bpich the formyla Xed

react ant ,ZH e cﬁqpﬁéﬁtﬁﬁﬁi e ‘b°‘:fal G The s‘l'meg ml éfarsff’ég}%yl i c aci of the
reagent, aﬁiﬂd‘l“hhﬁvd’lﬁt,d&@wﬂq p@H'QrHr% chq Cl rp% n raﬁﬁ:gj }fs -+ used. of th
Whehs acetqae!rfad |thb BoRt, aX ,rgd Z0n perfeent: D yeastdi, ghd naa e Mald@huits USsd with t hg"“"

formila ><° g acléc o Yhe napee dgmmsufucaf e dilocray & chrobh - oy

hydr ogen, fof ﬁtX'?Qc , ﬁﬁ%"’?‘]’“g ad ¥ Q‘f““@}"?ﬂ"‘é’fﬂ?‘ ¥ {“f?‘ tory resufts. G

The f or Milyaroyés, REGGUE 66> Of ot i i houehes BhiGaEes rllist TS 1 HUSAT T on” ar el usual | g 2b

les$0 60 The formpel)elrprochram of the o ptess (thireaﬁi’l&ﬁi & uftlly fhat reason, a gl
. product dﬁgt’af can ca“’é ‘oFFdrl }°f ﬂ‘a TeasQin & Prafdct e;drlhceepsnedpyndbxe separateg  bysnos
- chr omat 0gh@Rksgragh S \é,p]f,lﬁaf% :‘gi}‘ﬁ phy, e*:‘;{m‘ r?phy, for olp.

exanpl e, 11by1964)heorpm uﬁdﬂSRQd ﬁemm re:bor’}] h £ &arch 5,

117 (1964). For exanple, when [err] |n forrru a are hydrogen t hi phydre
| ayer _ _

1,097,533 : ' . ' '7

chrorrat ography on sr I | ca gel with-a nixture of acetic
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10 the reaction mxture, if desired, by conventional nethods, for
exanpl e, by evaporation 10 of diluent and excess

carboxylic acid, if the latter is sufficiently volatile, or by con-
et onal chrorrat ographic or selective extraction procedures. The, fornula

X~ product can also be further purified, if desired,
by ‘(;Q,nventl onal procedures, preferably by

chr omat ogr aphy. - 15 An al ternative nethod for . pr oduci ng
formul a Xl ,prostanoic acid deri vat | ves ' 15

Wherein X.__ Y. and Z are all [err%% 58 —comounds _of fOJ’h]JLH 17L conpri ses |
m xing dii %Qﬁmt&%;ﬁbycmwng\? wth 4 Bexduer siuicatic acxd-methanol—chloroform, :

[err] 5:5: 90byvotmn;:gl\ldsh€|5®lifm310\/¥ @praatidn. arfe bot h. err] or both cis-CH =
- that jthin layer chromatography, ghe course o ¢Eithis ig
V\:h  Of “wher eIr %i l3}01 }H (#ﬁ Vi tht.ggadual appcarance 0 Z@desucd formup‘ )g is [err] and
reig [er oﬁ?‘? d rad% 5}5‘& of the formyla X tant on thin layer 5 '
Di l mde w | aﬁéit Sﬁiﬂt Riq@dy of srce &E&idi iQlde Ndafe b3 NGiked Cikiyd €MRI C

unsat ur ati Oﬂaactwn a chﬂ:@wtographxc spot correspondmo to thecfa_mlbl;x)ya@yﬂantamd [er r]

Hydr ocar byI10 wp aé “b ‘“e‘g‘éﬁ 10& re at el er, a %}&mg‘f di i m de
shgu! dobe uagsta‘tféta ‘“%tl"é g r e Mﬁéﬁ %n bfl;‘r%v a - Xig
reactant. of diluent Bkc&bl GRbMNE t:rctr ﬂ-tt l'tt[fe@rx‘! }uﬂi@tadiyorora iR dr byl"ﬂarh-etl es are
desired in tchdonhlokinorh@oghéphi? Sor sclectivpr otagiby procedwespridf eformeds Hat - t he formul a
Xl product g Flejap a% par qurtgﬂq ariied, [1bdqsr}-cdabyeconvennonal progglures, preferably
hygr ogen be”prEBERE éendpt,tte@ora@m BY is@hah YxiC proBgsiaRY AbRglnand/ Olis
esterified ﬁl&rem X, YOR8CT 41 LeHﬂa? fe§ feompounds oDiokmiil B, Smpet@WN I N the art.
See, for examkéumﬂc erdeqmnettun@sld the fofioga:cs i n-Organic
Chem stry," Reinhold Publ |0§31| ng Corp., New York, pp. 432-434 (1963) and
perences - cited therein. D||mde IS unstable and is
usual |y gener at edcﬁﬁigréﬂ"t‘zfé with flne olefinic 30

. substance to be reduced. It s=feQundat hat t FR-MQLIcoBybl e bond in fornula

- X ppeSt anois, acid Werivatives is not reduced by

diggm de, but the ot her car bon- cargé dowpl e bonds at C 13, G5, and C 17
i on

are reduced. For the diimde redd of £&rhula Xl I conpounds, the
general procedure \ cri bed by van Tanelen et al., J.
Am Chem Soc. 83, 3726 (1961) |s usuafily satis-

fagtory. The forpula X | reactant i Ellnj xed vvrt satlof dlformc aci d,
pref ergbly &PF IR’:&f ﬁg?é’f"hsﬁq Er“h"’g “,’}M éf%{ o l"‘f aSSI yp sal t,
in the presghge Ghill Mo | hefle r:bbetrﬂ:rdyo}@h abttyen@e‘ uqmeﬁuo';sl agol slch as
nmet hanol or caeticR@eland Exndycpﬁzﬁ‘fbﬂhﬁdﬁ&tys iHence, an apprdpfately larger amount tthe absence of
subst anti al dnméuﬂ tédbru umra emn enesqrmtné@;ﬂr’awl |f‘2ﬁa‘P’é t of the 40
“azodi f.ar mi ¢ Yae 4% "‘t 21“{‘ g‘&ljl‘ﬁ d%r‘?fg bl e bond
. pipgluct; if eint .
equi val ent  jy Q; b?ﬁi) p 1&f ’({p%@t@l n\)@c@ tc@rﬁﬁéﬁf Mecﬁ Ut c1l.to

about 10 ITDB{&ﬁlM:dilier(ﬁ fmval ents of the salt per doubl e bond equi val ent of -

1 t t mtdqa has:gg ¢ '\rnpéc, het al., “Topics in O"g"mc
SR S s e L TR

advant age- suustancé)bbgbé’ réﬂﬂl&lﬂ R WX i the 101 0L d6HG NborS indfehdlL XaCi d. "When a
formul a Xl | progaoicamnid Meameesns n01 ﬁt&c d by Eien:pq, bus tﬂnwdreogabpmcsrbms ed t hat

cagboxylic 5?}1" g g greef | uival ent -45. amount of
the azga foym sl B8 R F e 25 Ly ihe dhou

10[ er r] to 1 THDfokmuld xnus:meiu 1Y midd tyatbh &t o‘r\rﬁtobm aRey at ure range,

“‘the r eact i omn m)%ah metal salt such ;lxs the drsodmm or d§a@aisiv hnpltb;t lgeW\?Lt qu m | ess than 24
hgeat, e al ﬂﬂ’dﬁd as o a1 or- cthanol, and prefera
'hqyr s. The éﬁé’é‘ feﬁ gsu @ g amo{m of wa g“t At ﬁts gxe molccular e alent ,of, tgrh be | sol ated

by “conygnt i S S is aemloeecuze RO Al Borbe Sheqeliaient . 450

foll owed by os@paah&tu 301 rf:rcﬁm apﬂcpregﬁdmydbmt £lid @b& 10YhoRaay edqiitvalentd ract I on. The

formula  50f the salt et douple hehdaguivadent ofWeeryedgenpiihg xfewédg SQ‘IP»“@@SF thed, as

d gscr i bed a Y:é preferably with exclusion of oxygen, and the méaﬁgm FdMa tagew pr ost anoi ¢
&drt

wrrh ylic acid sucl as _acetic acid. YWhen a f reactant “ﬁercm
acid d@j’ ' VatR Eenﬁhs&l IRV b yﬁ@acmcﬁlttrh Lto' a@tdlfy an eqmvalcnt 48
e

hydr ogen or a ytdf GC&E bydd:rcamc& deiarstll. A geadtighl iedfpemrudl in QR AApé VaaY 1100 can
prepared byt about 40° @ is usually suha‘)lc Within that tcmpemture range, the reactibpn(97, 533

urs. \A'k c i la I
capalytic ‘hﬂﬁi éﬂiﬁedqny t:lgrrncx 1on mo for clzan e{acd&ti‘ etzcnjégfd}]ﬂ I%t Ive
react agy . separation from inprgan nﬁé}msatfy s%géﬂt @rmn @ F(Jﬂﬁulét or m-Hoa I X
reactant is mrmrum B tbe purifitd, i dadived) bs dasteibed above. nol ecul ar

-equi val ent of ﬁydmyg‘gwmuh \Hi}xt* lec oid flegivarivesepf Wis yreodancehsreingR, obt ained, i.e.,

a hydrogey O rfracaiy! Binfio tinky HREEr &i FORNAY! (B PY PERUCR Y or nul a VI
conpound ‘wherein X is trans-CH = CH. Wen a substantially.
| arger amount of hydrogen 5 t han one nol ecul ar
equi valent is used, only the for rruI a VI product wherein Xis

[err] can be i sol ated When the [err] and/or the' R2 noiety contains

I Y L



S

acetylenic unsaturarion, an appropriately |arger anmount of hydrogen should
be used. I f such unsaturated [err] and/or [err] noieties are
desired in the formula VI product, it is. . .......10_ . preferred.that the
Tormula VI conmpound wherein [err] and/or [err] are hydrogen-:be . 10
prepared and then, appropriately esterified and/or carboxylic acyl ated as
descrj bed - herei nafter. ' ~ Palladium;
ca;alysts espeC|aIIy on a carbon carrier, are preferred for this catalytlc
hydrogenatron 1t i-s also preferred t hat the hydr ogenati on be carrred Qut .

inthe . . 15 15 LOppBdence of an inert 1j guid _dil uent foragcnt

exanpl e, GBLHaRRlogenslddaR Q| formtlia QX EAReandl acRll depibativelactant. When' one ac et at €.0r sus

Hydr ogenahdl@ﬁla:pt&@ss;smlrtas thea fogrhul g Ikrmmaabeuhusactom ihwith ebOtlfoorabout 50r .S. | .can ﬁ*
and hydr Wn qpivalen Wétosﬂn mr g ‘dt is E"rdr fo about 1500[ er“r; a

compound wh erem 1s — CO [ misxt & UI‘ e of

(a]g 1crc1 CH—. thn a subbts 1uf<11 an umpﬂf 1Q> eno 5 desrret

pl’ oducts t@ré}tn nbl@c@ Ecﬁl%.a'@ﬁf i€ QERY S 6Hy Qﬁabrmula VI product wherein t2Gshni ques,, for dilute

- exanpl e, -r-e‘,mmm— ©4n tteheb‘aeﬂt ‘a’lhgnsme Byarfdl/thtthcaRJ peiety fatdngwielhibeyr evapor ation ;I

20 of #ﬁelﬂm)mﬁ@mamnﬂ\lg ARG flely 1z go dfﬂ;ﬁﬁ ‘}’}P b° éti? ant ageou%y bYet the

nsat d R, and/ofr R, moieties a in the fo a uct; 1 of the

Chr.ggat o jf@ﬂ fcé 1O ether

. that“the fogmula VI c m ound ¥
separate E}ﬁre Qﬁﬁ @)ﬁ E@Jtdﬂl p Htd Rpddgel U&Hﬁxyltc acylated as descnbedobt ai nabl e by 1

this hydrmg:emﬁtrr on .i nto t he tvvo deS| red corrponents i X in fornul a ‘he 9
VI being ei tPuadi nerart IYSE{CSEGFIHHSW a‘b° fj‘;jﬂ;ﬁiﬂ prelede r;‘f%:e ';‘Cat omacequg earf
are gspeczy s@ﬁ?a a rh%q) %rﬁue t@!m% ﬁﬁaﬁp din lf ormu$ a ; descn
conp acetate. Hych ation PHIQEEY f&n gl forh QISd’u nttrﬁspu&idab Iayout 68 . s.|D,O| ar t han t he isome
for rTLll a Vinddt@dl’fpgamndn whetrginmes rang'gﬁ from about 10° to about 108° C.apre mét gedICH CH- and 01;1121;
1 A conventiona ;
tends to be Bhak argm‘ @oqleg rﬁ:r of l;lefeg;tsaliﬁgggbﬁ g&@m@ lé@ﬁi% v'tporanou 50! u”ﬁé
t hara()t he Lrgﬂqﬁf Ivent. ﬁgﬁ fcy can then be punﬁed advantagco hebm! ogx@ Fpoungg Wher €l nEspec
[err] is anbembb@ibhilcth MEELHE (aD iy sd@ﬁrﬁﬁaﬁeeﬁh*{fd’r@m fohmﬂ:l VI procucts both
corres po n %tﬁ@bfc(h}ylrﬂ]lb glyldvtbgcr[?pgem@@hd twoj degired corpiopeRiSH dll:El jgfotrguquydr ogen, r at hégbut
than o ef;f 30 ed y]}amma } aph)&g%@ %‘Iﬁl'fo ula pondi ng, £5OI‘_ITU|W%erE
I X cgrrpoumc W& g——f&f éﬁ is! 1§ less ar than the formula VI comBéthd Qﬂb-rcm 25 types
The for nulxajs V:Iahs—a(mi Carnuhn att\{tt to rmqppﬂ&tfamomommgdplderl vati ves isah

col mns than the latter do d.j acyl .
wher ei n ur q@pqup I S hydrggen or H(irlyograprapexlﬁ Er\é\@erel n [err] S

I and ¥
-hydrogen or 01(p 1 rmﬁipo%}%wm%'ﬁ ie % it ?(rc lmthyr:lr gen, rathcr th §] I'S hydrf;@gen :
are gy eDagzﬁgyt yhyﬁgl%;%.d h latlt:l cobr &Eon@ﬁé rf&r$91QrI | i3Bkpduad Rdran K| iand faomul a acid .
35 Qmiaxxoprosfanor c . acid derivatives, respectivel y with a borbhydrl chen

or with lit h|i‘mﬁou@5a ViI and folmuld VIIi 7-1% ggggs&?ﬁ g{ﬁ&ﬁ{é\?ﬁ{%y rrag(y) hydr i de The}n)igé:
0Ci W i
formula v %glro f AIc 31(1%13! y 1e lCl bf e orrgspondmg formula XI and x‘élﬁ anoi ¢ a(_: |39 diaze
corrpgg,rnds '\M %‘s zf E} ‘ixd ldErivedve AwithS a Bo&l@ﬁir&rbrafﬁ HoGeh er abdsy ¢ - hexy
pr epar ed fammmadxﬁtetr1aaf-bﬂs:p)hyndidmgrﬁeoibnmﬂzavm éndamuhtxlaoVHilIS?dly&tb*YI- free acl d, :
respect:i V@t(yaumc acid compounds whergin R, m ptﬁﬂ auiorh ;@ Vel exF Frula isi _ di‘izsi
i ocen, SRRy e e e R LR ™ * i, o
formg a Xlof PJF fﬁpkﬂtt] Brmdla VIS@deta ﬁ'rE‘ \'gben @ﬂa rﬁ\ul Wi c&ﬁpoﬁﬂi& mul agoVI E | ester
corrpounds whé®in R, is hydrocarbyl and/ot/\hefseunhm{ym arc}l arsdds s o dapr t_datlgd/ or [er I’] i s p;'m,e
car boxyl i aﬂmr | thoge éydéfgr%@él oftthel rrg saqVIl or formula VIl prepare than
11 n ra her th n b 1rect reductjon of the mint
those by égr ?1'1 rs, QQ&J@ l c@ zmﬂl)@h L Reie:f Or mul a; i Vsl | art
conpasinds y il&roﬁd dan bedafrikd aste hyd rogen rat her di rect reducds on of th&eac
formula W I dihe foorohmdFide WA Illthluenstlemlswma@:lyte&tve@xwtbvdr@stt Ffﬁt es, al t hough
those | at (BT B o o o e heer 4G WO ot Tl fop ~ o 4
rOoXyilC acyiation ney L 1 i
45 'acylauoyn of a’ C—-—lSﬁ? )Eipé '}f& Sf‘q?f 653 edife 'thﬁfkpi el»hrﬁoﬂﬂtﬂh 1 : 59 . dodic
(trispert -dUbmnals) VY dénhpdendt wiresf nr rrscaibbnqnc acyl and R, is hydrogen 3¢ @x0 gstoup of isolr
each f or mudifcrodt cah@yle‘-a%\;gl, ftltsrlmncwnwmst éa@traﬁlg O‘tt(?ﬂalfh@f Ig? dyorgroup. | f)’;"t-
DL Avagr T H
Car boxyl i Cfmaﬁgﬂ é{ I:Q%alg]; Otﬂgj‘ 9-0 tﬁgost?no‘fy@f&g«t Yé brﬁﬁlti'c{s duri ng : amn
car boxyl i Guown in the art for borohydﬁ@é/T ctiéhd oPbth@ xﬁnc %ﬂr&ﬁ%n% seg. Hence,! is§ i t nit

I s dasi r ediod exafpieBrEgstran EcQil. J’ml&tﬁChﬂn“ Scand 16, 969 (B62) and Gingdaat enal.a VI 55 corrpound
wher ei n R?J j Bolc §hdyn x33P)i ’é:loa

¢ %ﬁ ﬁg Er ydinée, gygﬁ rfdrr/dr ¢ of 50 ‘
di f];rer ent a %Pgs r;n%%aﬁw;d on vcg ‘:ﬁ'lh Eh% r ON the fOI’ mul a\“ﬂ

X solvents, cg, dioxa lel glfc?lad}ﬁx@m Q:Etﬁil% - Qkcll] esbinlgady i s tihQQ . the
desi read camla@myxlanm\a hclmmrelk hol. These reducti 6hs iof the and
9- oxoprost ano&lélota%él g ce‘ar“}“ o] thpRoroyAr gm ““um‘r‘“’“’i“n(t“& known i ook
the art f oS g&f&rﬁ 7 £ Hgﬁow B rtzrf Tipher vat ves
See, reducm gent, ra§l a, oBgSIsr & Iar% uivalc Stoﬁr @ip Scand.: 16
969 (1962) and Anggard et al . . Biol. Chem 239

4101 (1964). Sodium  borohydri de pot assi um borohydrr de, or
l'ithiumalumnium (tri -tert but oxy) hydride are preferred for these |
reductions. Lower - ' - al kanols, e.g., nethanol and et hanel , are
preferred as reaction sol vents aIthough ot her sol \Lents
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di lute hydrochloric acid. The desired fornmula VII or

formula VIII reduction product can be isol ated by

conventional techniques, for exanple, evaporation of the reaction solvent
and -extraction 10 - of the residual ‘aqueous m xture with a

wat e~-i mm sci bl e solvent, for exanple, diethyl =~ 10 10 - . . ether.

Evapgr ation of the Iatter sol vent then gives the desired product.
These borohydride or I'ithium &P¥WdBhi um (tri-tert-butoxy)hydPide

r edUCt 1 O §ut gr molecuh cquivalent of thc L@&e a83(f19 Igfs%wf)engfi tJ 24 mél)l@uohx and fornul a VI
react ant pﬁﬂr Y &ducdhgHgetk W @e Rdtone reactant, although the revdrsCord@[ €rr] hydr oxy

corrpoundcaaratdo amuscd s@rmmion téngpianmes in fﬁnQ:[ ghput] 0°- thyidmi °6onpound 15§

Thege m | Eﬁvo e “’:Ig’li 1§§;ﬁ?p3 [?d {’E(Ee §mxisfarme ol'hlged fgr the ' : :
5 pur Osesdcm product in t 5.18 ?rgﬁgnt tr éﬁ% bﬁ% £ n;éﬁ? Hfgfis of “formulas VI
and VI | |'dindli-@bdiitit ¥@l.y, th rre I C corrpounds in a par ;|
-of CG9 hydmxwemmmmdéilb anfobeulss Eﬂarramedn fprosimt @arclh: isolated. by ot her

CHI P a 01
by hO‘qgtth[ rewgual gqmﬁ?mfxg}r‘p l}%ﬂd’(" Hoﬁze m Sél {e 0 vent T cxam ﬁ:, g@‘l‘%ﬁs f paw s of |
1 LSONer| Ccthcr Eva oranon of thc h 5 géx'é@ sé:éh i da¥ ce or “exanpl e,
Ber gst r om efnedl borobfG igiin m ﬁvtcrt-butoxy)hycﬂﬁe 1eductm&6& (1962),
Gr anst r ot 9@ko gibup ofprm'Bl'ldl}x ar@ﬁermulaZ\ZIOrcacthﬁt? e cn%ﬁ e aamdtu@qéen et al., ibid.
% a C—9a hydroxy o 1 P‘Eﬁf’é ?Pg‘bz“é)s % \@fein o’c;csods gye partiti on
chr mat offS l"#‘t‘rjﬁ{béé,é 65 cohpcats tn ¥ s MisHafaly, S T ever sed phase,

s
(¥4

ounds of formulas VII and lﬂzgfa
thin | aygdmes Edﬁﬁi&hﬂgih& u,of BEQRbHY LBFSokhics €4 be dipSrated from cach
t r | but i osthep rb@m@dlgqlselsxawn in the art for the separation of aniﬂqg)uf prignsf gomqrxc VI, VII, and

jgsé(:&ggém qneg:gg 9 plﬁfBeo ogﬁg?%é and rﬁl:?\ echn 6,25 . vvher ei n h
é a?;ubxy t‘ﬂng%nr]bre Bhie é ﬂﬂ&;frﬁﬂn boc %41 P vari ous 2% ;

proi‘
20 or a

bofh normal Jnt(pﬁ’&s@ phﬁb'ﬁttﬁi'nslayc Elfroxﬁ%@ﬂip! e 2 ndC&mﬂ&uﬂﬂﬁt @f formulas 11, W,
VI I, andnthIOh pvdqtsimes n err I's, a hydrocarbyl noiety and
[ er {] are, E"H 1II Lpr‘ﬁr%m‘(:?ﬂdbgff(‘ txvfré of this invention . acyl -
e ansformed into_ varioys
25 MO gt ' es:; Cé xben[ rrf;i' exa§1p é&ﬁ(ﬂmf \?ﬁl e ]E el VIEI WiRreth ydr ocar byl
nmoi ety, Eladlj,cifﬁ’dhfb 1 moiety and R. and R, are h}ﬂfb@cl eﬁdﬂm R{ﬁd@@ﬁd@@&&wxw!@: acyl noieties.
30 acyl moiftiss, end lth oab)rdmguofamt brberam Rb dpxay hydnma‘rbxly‘lqufw dribula 11, VI, VI,
a ic ac g
an VI || “6!%9% ri ca;bml of lhggca box lmoxet in formulag ot ! \QI 25d RIYﬁt Iro‘ét@:?m wher %6 n [er ] is; :
30 hy I‘ 0g€N, PR vdrls! nﬁfn%{ d,}r ﬁaﬂf REAH @X.y ﬁ;iﬂ‘ogun or (.arboxyacyl . can be '

acconpl | shegt byonphthed &G}tllltﬁﬁct of hee frteecideid 1 bppriphie afas-opr i at e di azo- {o
hydrocar hidrpcarpagy  Fox angst Péc wmerﬂl”dm@zfanfetmdwe us§ds npehyls cﬁgeerc met hyl esters | -
¥
12Z0-Z-pIopene,. gives ¢

~ produced. Similar u anc, Juigac, |1 E) -c ylge% —g .dl az ut anc, i
azomethan cn 1azomc HL m Eﬁz; 9?
35 1- ? I azo- %:3 i %l&ﬁ@iﬁé %Qiez?ﬂ estc.rs of the prgs noic acxd L

phenyl di azomxhaﬁm \-.ﬂﬂdm ch nazmrm igdatifod 06t byghiting aesblluydn orbhnt yI 2 et hyl -
35 35 dxazohydmg,arbezl g)eg ;ult'ﬂﬂ;\/mughgjgggtgggcﬁ ap gg;?%}éﬁhgﬂ?ég hq y| esters of _
t he40pr Osfraﬁeg 1c§1%1||<§eag%’£ﬁxs“gf\ & %%Zhe olvent. is remou.d b cl‘ oration I fi %8“ ion with :
40 di azo ydes&;ffm HRENSIE WA o BRI e dtﬁa!oﬁgba\? i
d| azohydpmfcafd)mmt tontza of Uhet @bl eackansrithsibd ﬂenh),drqnirbdnelf @In et hyl et her,
hethan necessary to effect the ?egg}igﬁgﬁ(@m%f pggfx.fabla @¥y tone qu})alﬁtt geous| y in the
il

wWth t :

nytes, Q des ange Zohs droc rbons knows in, E

Sang or 511- fcfax%ri:érﬁ l]lf&é%i ¥ )f »m f é'&ry. Sce, for gg@mplc: O;gIa esg r' fication; .
45 reacti OnRtaSudfaerﬂne\t’ﬁ:\ & Béns Sat Ve Yarg N.eovies] yassxapo(rmmon and"the 40 40
ester pur| fAedlmuﬁﬂtldesmm@dfObyscgtﬁmnemtOf dnakromat oy, of fowfuar Bl y . by :
chr omat O nd VI cIlI jpgostanoic acid derivatives comp. je%tp Ffpré}pmtnrpéfhc f{%i‘ﬁé‘?ct of the acid ¢
m&l silver PBI’ followed b él of that salt w1th a hydroca th L

reaﬁ)t ant %dm ﬁﬁl@s % E\saﬁrp %ﬁlo ﬂu, dlde, butyl xodxdc an i

50 necessar yolueyl afdf@,c&rt-ﬂ:h@ idaiad, rdesl Bﬁiﬁefbbl‘fzylﬁadldep Ia}cloﬁerxﬂf odiad) layd abod? one to |
about teprotyl fodide, The silver sﬂtsmrnwrﬁegcd by goraentiprdl enadledsy foedxampleecul ar changes.

Di azohyd %‘Hh’ tl ‘dkllfb\ﬁﬂ pfgucous axnmomzagvaporatmgaIﬂte €St an be or epar ed
by &gt ho §r N B pi i hen ad}@lmg the stoxcl'ﬁlometn&_amount of § wer 45 45 .

novvn I'n the art. _
55 Reacti ons, Oﬁho’tylw‘lcﬂynon&f S&ﬂﬁdroky’lmoxg.ty Nemoh{ﬁd’skn denMa 1, W) VIIB pps 389- 394
(1954) . and VIII prostanoic acid dcnvatwc;s\nvl\g_qmpé}lnaﬂwdngr‘lm hydepcdibyl ands Ber ification of

. d y intcraction of the hydrox | compau
the car b ﬁgA l‘ivauﬁ ngg?k tqgl’y a carboxylic acjd anh y1dc or m \Lé and VIl
of Alkaa réeﬁ rpr

Pr o8t anoki& = QRIS du&ﬁ&c, cﬁ,mlﬁin&le il aci d

606 to the cend é@q:)mydncmgrbsxylweﬁdssé‘bt exafrn lulﬂﬂh}@flﬁﬁklﬁf@l’khﬂf that salt w t‘h
a hydr oc&isgaonding acctae. Sigylar use of li’feld?ltﬂ—ﬁ?ﬂ“hﬂ% tgrds 'iﬂ F@BW N | odides are i
met hyl i SUVHES AFHG| 2FHEiH iR vl ggloberanecar ‘SG‘“ yd i i sobut i
i odi de, tert-butyl iodide, decyl iodide, benzyl iodide, cyclohexyl | odi de,i
and - o crotyl iodide. The silver salts are prepared by f

~conventional methods, for exanple, by di ssolving the acid}
in cold dilute agueous ammoni a, evaporatl ng the excess [

Sl VET . 55 nitrate. _
~Car-BoxyhdGmabyleal b Q0.0f.

anmoni a at reduced pressure, and then adding the stoi Chl onetric anmount of F
z’
55 55 ;

o, e - e ]

e hydroxy. 1




conpound and the acid anhydride preferably in the presence of a tertiary
am ne such 5 as pyridine or triethylam ne. A substantial excess of the
anhydride should be used, 5 preferably about 10 to about 10,000

nol es of anhydride per nble Qfsmtbhes bydﬂemgmaammﬁzxmamgng@@ﬁ@mnggg@amfeﬂwﬁm#
éxcess anhydride serves as a reaction diluent and sol vent. ' : An i nert
organi c diluent, for exanple, dioxane, can be added. It is preferred to use
€| gh of the tertlary amne to neutralize the carboxylic acid produced by
the reactibn 10 as well as any free carboxyl groups present in the:
hydroxyoconpound react ant . 1,097,683 -The_carboxylic ac&lathn.__

react i om T3 T ] L ANGE ARAke, thd £ to; about - pr
100[ err] aﬁ’;,%é a}iﬁ@%@ %%22@?%@'@&] Pcnlmtog‘%m ?ﬁge aetr%d oh suc‘:"h)1C factors as the
reaction te togylia R atiGe nrmlbzmageodsly tmdanmhjadrrmd& tha ddresyt i ary am ne Px

" react ant s. compound and W tafid auterdtide paghdsy ingke rtia . :r;
reactfon t# g*a‘t Eué‘flﬁla‘f u{ 10%3 A i&ﬁfdr ad gdc,fl%psé?’ﬁpb?lz I d be used. “ox
15 comc‘;uu é\ kl c’cs@ JeratVIIR N @ red0hsO%1 @ ttioh SlilueRoO hiait ercrft.r om t he

reaction rmxtuurteorghynceiimem, for example, \dgndrieomalbe raécteﬂroidss prf-‘fetrfedetka!ﬁﬁpl e, the excess
~an hydr| de- canghtyé thstecro ania twrruvtwuwabferarbmylm acid prody d‘? @EH‘I tingyt m Xyare

9
aci di¥% ed. &‘nﬂe‘ Hepy & od e o a% { oo . ether,
The desireg, 96'3{1 O of:' "&ﬂ{ c&fwj@ 1dn1c£f§¢1a: ycp Wiuﬂa&rc(ad dythd he et her and

1daaiaﬁ)\teﬁ1ﬂb{u& iriﬂeuheimtmm dgx ardploida padorertiatyf amfess feaqgagts. t he
car box | i c\\éubydcalcen’eyarﬂcbeyf v qofl @FS° & reaction rempergiyrepd, 1¢, i ¢4- il mgt hodgs

pr ef e} b yl‘ﬁ[ﬂsﬂogﬁf roduct is isolated from e SeRRAVRIxARSEY thed net Hods for
esterifi Ca'%ng&ml Ak d@eF @Riz Cthé 6¢ksdl buih§uditid® kant Belecomposed with wmrel f or rrul a l | ; g‘;‘
VI, VI, amsi ¥E Ir&culpng)sb.arnoacchfac jagkd dwelr wzattcdve@h @)Sol‘(hhﬁ %’Chr ¥

V\herer n ek Hegise eag}lkaﬁdf el ? o (A mgﬁ Pﬁf g‘j) be zysed 20
f d, X d ca

pr Odu eStg }v len 'lellfnr ho é%tlkg@( oh! mmm lcfa Cormou”ds

wher ei n [er o9 d saroe rthds h‘gﬁdés&gﬁﬁtmn aﬁ carboxylic acyraﬁ'dmeo |d@tter, some of

which are lpolpniga tIheVIar’\’tII f@aﬁﬂﬂepra%@dlc acid rde ‘t?’élaa 1§ 1111 ingEoTpf  t he - the

- novel rocé‘é@‘g%}b fang ac3 0 4 ull"\ Qcohydroocn, can also uCﬁ1 eflébovezsdesczsl bedox

an: ounds whercm
for mifa 11 et Vi e G A G 86 bt 0 reactapts in 638 of mat i ves wherein

[err] is hy epgedass&anthbemr&xmamsf or med to phar rracol ogi cal ly accept able 30 ,
salts by neut Eadhi ofathe glhovides krlbaqbrflr ki H E]‘? B é‘"?}bra spondr ng 13
i norg ds’flf;"aglﬁf)“’hmm Ry is hydy i}) gﬁ%‘%m‘?gﬁ QI‘ resfgond g0 - ik

ncytralization wi -
the c ' On%r ahi® b ﬁ‘ﬂ Iﬁ'llg eEp%ﬁHs To the cations hstc Qﬁdm Tk@dﬂ&raﬁs@.n be carried
- out -by a vasnetions @fn p¢ ear&duasuesraylmmmwrm frévedtuges tkndva pethe art to be  general |y

13

useful for amhrel n@ %foathemrf:pmnqnwb lg:gmlf@le»m?l o el Jf;léum mf" um salts,
acid a& .
. am ne35 . de end ﬁg h sﬁﬁgﬁﬁﬁa 11‘% Ei; g(xi’n ysal%*%r%e fed, sal 555 TBBE . :'vc‘
choi c&” of %{ rganlcu it is em@ra tablf tnpéifsblvd.lthé)proﬁtﬁ'tﬁlc&&ﬂ ubi i ty - :
characteri de,nﬁﬂvd)fn \t'dm‘ pasibing tﬂcesro ichiatnttrit @rbe* rad-exttle, c@pnate, I'n the

nate, or B
prost al OI C 1 salt of the pros ?(?r_l y.; I:léf P whtel Qr Jﬂ’ﬁtmﬁt ol CIb' Omat““ c I}?
amount  of ~ asf 1 %hi Bl ORE bQ;l’l&Hn&aratc pol"nty, for QGmf bCaaro ermaaeolmmmr espondr ng to ¢

t he i nor ganipeer slazhb"e(mssr ti"e-'d‘ld ﬁmrn@»dn!f)thet for je ﬂF sodi.um ﬁi

hydroxi de. SpBVRCEr SOTREE Sl LI SRR B gha*%él uti on of the o
40 gssodi difhers I;n an ﬁxypﬁ&éfe @94@15 Etér leve.ehyr giat i ogs of tdhe o
wat er “ or adshdehedAr 144 a stoichiometric @fouht vAathe ramitk sorrdqboedm)tovthmdeumdd noder at e '

"polarity, f@none:xa |2dded ao r}m\f@mnm & tho Iresefingosalt docslg_?t gff‘ﬁl&b‘p arﬁy&f’(i)‘l‘.kanone igi ves &
3 s il
the solid |‘|‘ﬂﬁl txorx %Eél 4 z?rﬁ:et);]g ?ﬁgl?vidpﬁ?lf I? qggixceéé&can easily be removed To prioduce

ndipg 1pithg &nogganis Fa! 3 gragple, §u
case of t hé’f(g‘\‘@ Irf';?ifgjasggl@;’ ? g\ S%Bt!ra g c %wea a. sgut?(q) gl!fgﬁeve the: :
t1o

an amisge Sai ﬁon0 12 LCro ke sﬂ)xcﬂﬁ&:étﬂ@‘iﬂ)o\iﬁs 6fahe bR volhiBSaived 1 ns@ | 50 g}l
sui t abl e sol vemns @hcréi t} aj’atzd’iioderﬁﬁirmry)Emdnﬁlﬂﬂnp@ieaﬂoctuyed lﬁmmk de of t he f or mer &
are 45 pregmein oAcid  derivetiypevita it ett)l%tf&c ‘B.‘t* b TEOIME the |atter
are di et hyl JB[HRaY agjppnium hygrokide in wate P oW lfé‘é?g‘f ton of ¥ hi onetiri o

amountssof t he Bl E}ﬂinﬁlﬁﬁrﬁﬁr@ﬂﬂg}’ SlgxobAsth- Iﬁf} €281 18 eknoic acid set ofalal ON B% I he?? X

"added "t o thBtampkl Ltkdothe prdpartidivd theefilid dasgxbahhntd dossl momur ppmcdum tate, it can j
usual ly be e?bt!%t!we@m’rah%ob -1 Drin: 300, pbe di | uent of | ow
e aventi A M

polarity org..ic Y%y volatile, . &
- any exgess can easily be renoved gxahfty 1. by evaporation. It |s prﬁeferr@d d
to use stoichionetric larmtdms‘wioptobrew,eets-l&‘f@lclmtcr Adl.ani nes. ‘;'
Sal ts wher ei nt:ﬁrfé‘“*(’,‘atﬂfn <) %“ % \é‘ﬂgr‘i‘ igiz"sm%*nﬁ:‘d‘ ‘f;arra?rig erBd’LﬁéS\t’ﬂC‘by m Xi ng the ¢
prostanoi ¢ m gwug‘ t[‘c ?{@‘14 nr(zm? Iﬁl! Jit'h%\lﬁ drﬁlroglfdto-t he «

corresgondi R@phy on silica gel Cﬂél’i\& @Ecﬂ@-@di’d—ﬂi&ﬁ'ﬁhﬂll-dﬂm ,l' S))Sl gleby folun@! @he SOl 6 i (bn
foll owed by evaporation of the - wat er . The conpéund

15- hydr oxy- 9- oxoprost a- 10, trans 13-di enoi ¢ aci d set out in -3;'55
‘Exanple 1 and the preparation thereof is described and claimed in our,
copendr ng o appl | catlon (Serl al No. -1, 097 157) No. 34002/ 66.
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product is |l ess polar than the reactant. When t he
reaction was conplete, the reaction mxture was evaporated at reduced

. pressure. The residue was dissolved in a m xture of equal volunes of

di et hyl ether and wat er. The diethyl ether |ayer was
separated, dried with anhydrous sodi um sul phate, 5 ~ and
e\fa or at ed at reduced pressure to give 89 ng. of essentrally pure

- hydr oxy-9- . 5 ~ oxoprosta-10,trans- 1}3 di enoi ¢
acr d. U975t hanol _solution). 218 [edl]

T.R ‘(princi gﬁ&dugqg]%poupmgrlﬁlmgh,{t mul | ) 3400, 2640, 1700, 1580, 1180 [er r ]
Thl n Layer Chr oretied glicapdtyion was completd] @he reaction miktureSian gtagorgpbit rwluceld [err] 0.6
usi ng above ggq:sv@qfl‘ he; residus was dissolved in a mixuure of equal volumes of gigthyl ether and

NMR 5., o srpmmed st T o @t?attti‘sﬂtt”‘;%wﬁy i founi gt
centered at éxﬂpf :55 n61 acid; O

“mul tiplet centerlenl atha@iﬁwbn)]zmxtmo rrultr plets centered at 4. 1Lerr] and

- 15 Hydr oxy- 9- oxopr, &Eoﬁojr 1a,

'15- hydroxy-9-  oxopr ost fzkfl, 5L R8sy

= 3.258. SpectrumiR tglgfg PIHs; gmigerpl; %InmNLG’GO% p’é@o 16 d$89mb 188 ey

Tlﬁu h 3
utyer oghl or of or f Wﬁ?{; 0.6 I&ve sot et ranmet.hyl si | ang, as
[ ntér nal st andardeR éﬁf using abote solvent sys 15 fo

Fol | ow ng the pr océ&telrspecoim ek Iwe doulfhg cangied ti G 7segar. %ecemberr rrent s
gl aci al multiplet centered at 5—63; altigle dentugg %R ? 1¢ acid,
erochioroform solunon wit

progionisg acid, SRELANDA A et 959%
ous pival i C. Fféving théploediurt B Ekatnpie 1%%;qngqueqmce AEBnkifts, ghatial, t hé sane

pr ost-anoi ¢ acdceticcheidj 054 rgreovpdmmic gridgtrtopionfe(reid, 907, aqueous butyric acid, and

EXAIVPLE 2. 95% aqueous pivalic acid, rather than the 907, aqueeys acetic acid, the same
dr gy~ 9-BEEPPOEN dcrc”r’aéweSwai()‘mPr aRsark3-t ri enoi ¢ Acid.

FOI ow ng the pr OCEdUI‘E-I(Dgfd 0RO pBostd-cis-5,10,trans-13-trienoic Acid. -

11[err], 15-di-h cﬁnﬁwngQﬂlex@pqdaﬁstcae@mekslt ihxriédmydroxy -9-0x0prosta-5-Cis,trans-

13- di enoi ¢ ac] Srlicgaic “ﬁ%é‘laa%de"tﬁﬁi h 3B, qﬁiﬂe mif§ e i reatior “]‘X‘g’ﬁ"e“’ Seact i on

a0

then evaporate the ‘residue” was, pun ve essent taduy pm 10Xy
m )&EUI‘ € 26aS 0Xoprosta-cis-3, 10,trans-13 trienoic acil./1€N pora e Tesi duez%’vas
purified to give essentially pure Eimkudr;toxy 9- 25
oxopr ost a- ci s-5, 10, t1p-dfydrogy32-exopresiptics, Histrads-13,cis-17-tetraenoic Acid.
25 . Followmg the procedurc of example 1, 1l.a,IS-dth}droxy-9-oxoprosta-c§z<.AW E 3.
13,cis-17-tri noxc acid w i ted with 9 E]c/ acetic aci 'llle rr.actton ure
15,5ty dr Gigy - 9- QKORaSbsAG” 4ol ShOredillct ol HErBed 16 lgie eshentidiyl BurSTHON mﬁcy d. s

FoI oW Ng t heoxpprosedky, B,cafs- Byaap teera tc aC1d
11[err], 15-di-hydr oxy- 9- oxoprQ§ta cibx

5 9-
156153717 ook AR SR, oty Tpogeact on
M %5ure:3as 3R heaed WOLSOEVRROIH a4 iod Bl raRHl dnfilRd to 9! ve
essenti al | y piesidue bas pyrifie d)lbyg-lﬁ-eseenna)ly puB15-hydroxy-9-oxoprosta-10-enoic acid.

oxoprost a-ci s-5, 10, tran cr - ]EFA’ti r5ae 0i,.C ac d EXAMPLE 4
%ya%tzo sta 111?%%%‘32?“ ggg\%pr“ of exampl e
1, ggllersp], 15meh rm&ny&ammé@@ A OhcbzoR Gt ), and weg asz t h4¢90%
acet I c aci d Fekied fop &¢ hpwNat TS X Culbe sasior 'hﬂrfolb\#ap@ruaéﬂﬁlpk andftctr @n-
resi due was pi}!FtPf’ cﬁgmtrﬁacgnv é@&g@mnp# y,tapg\fagomtcd at reduced pressure, and
Ll

¢ residue  was § in _ex o givc essentially pure 15-hydroxy-9-

15- hydr oxy- 9- g% ..tQﬁ;t?an c CacidC substauttally the, same  properties given in
EXAMPLE &. 15estyple aXy- 9- 0XOpr ost a- 10 trans- 13-di enoic "Acid.” A sol ut|9n of

1l a, 15- di hydr ox Ffﬁiowmrbr opeute phersmpld 3 bensing imepdat Ederimgyts) dipranca.
40 m xture d"(?wm‘gg‘%t;g%i Fide rid piagke oY ditpetylioymanyiden 3hs; emey @Foffanoic. #5idy. ) | and
water (0.1 ni e) followi &l of Qbmdés IBQcLlrsﬁg M pldee bethE benboic LR reaction -
wagg f ol Ispwed plas iviterg kAdiPhdd plus Atke kuctifibacid; adipic acid; phenylacetic acid plus Pl ehon of
t he reacti on, Wittre proéseobinecapic m&tphlﬁ avaitE e vrapoic atiddhasane prhsesg: gidessure, and
t he residue \A)Zt“é“’?j’ﬂi? prbeirdas in exaﬂkﬁ? 1 4o give essentially pure .

X

B0l GraCls icaleh Substantial | y the
sage progserti es Fulivweing thoproceddre of cxaxﬁ)kﬁmﬂ{c&r}ﬂlla,lS-dxacctoxy-9—oxoprosta—trans—

45 13-:”103‘@ 3was hcatted with 0% pestig prif IOhEVOpmebsédéﬂeemf-%MMe 5 but
using, in sepdbi, e%?ﬁ'f‘trmte of HLBXANE pu Y] ﬂw&etary.gﬁun%ttertng_e i n -pl ace
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9, 15-di hydbxtmy; meth)l 15-bydr@xy-O8kaprasiagis, 10,8 ats1300senda é me&y,]l -hpcebxyac noi ¢ acid,
are each tP‘&N‘EPFz d,lﬂgmtsﬂéﬂe-ét-tcég s EFel methyl 15-hydrqx twamet hyl butyl,

2 ot g e RSB o e A e

&ge,—

cthyl
d1hydr0\ypr05ta-tr'ms-1J-cnmle, methyl  9,15-dihydroxyprdstd-10, trans—13-dtcnoate, :
Met hyI 15- Amh;:oxggﬁ&hlmdm -l 0-bibades amshﬁ3-9d6<elth9dib>e cis-5,10,trans-13- Met hyI

15- hydroxylf!?z? 'd)s“[*eélly G, %ﬂa@owﬂ @ﬁg;ta&l@n 33?7 [CHACSAp] Y i
acet| anhi@t‘; %ta-(cg'ss ns 13 oal gﬁrﬁ! é1p ‘ osm

was al'l owe 3,c1s—17—tctr‘.ch&te$ @ 8-ac 51[3,6)' $xppr an% Qﬂﬁ&sox:gh ok €act | on

bengyloind plflcestersi d. | n the sa%e :

yI
The

O N ST K Y - H=r.=r.\°: =ee

~ .

50

et i ng (H‘ xturéa :

m Xt ur e wasgrottremsddohed; widiiyl |St;1é-dla450mpros'mp1mt mdchw pdal Swddtcgoxy- and aci:di fi ed
with dilut érorf‘g 'eflﬁtt @1%1é‘r‘°d‘°tlﬁ fpo tﬁ: «é;{q fogyprosta-tygss-13- was t hen
extract ed PHPEE T IREL APER I BPHIF Bt e lrc“"‘“f‘h’gct 3‘}1’“‘°‘é°f‘¥t’é?mext racts were

conbi ned, and washed: succe55|vely with dilute aqueous hydrochloric- acid,
dilute sodium - . bicarbonate solution, and water. The ether masithen
evaporated to give nethyl

15- acet.oxy- 9- oxopr ost a- 10, t rans- 13- di enoate w t-h substantlally t he sane
‘propertles as 50 that obtalned |n exanpl e 6. :
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1 097,533 15
10-enoate; nethyl 9,15 di acet oxyprosta-cis-5 10,trans-13-tri enoate; and
nmet hyl 9, 15-

o CHnBBaE-OX Y P 08t-a~els~5-+0stFans- 13; ci s- 17- t-etr aenoat e;” Tespectivel y. Tl L

- dienoate. In a shlsp follewipgn tha ggroce %0%51‘19@“
rret yl 15- )

at
to

13-
ere

Ul

T2

13-

La-

::-0r with each @,tgpio ﬁx@

of

.9, 15-di hydr oxyéﬁf%"ﬂ‘%lg‘

-acid "derivatives with substanti all

Al so follow ng the procedure of Exanple 10, but substituting for the acetlc'w
aﬁHkgrlde propi oni ¢ anhydri de; butyrlc anhydri de; acrylic anhydride; :
crotonic . 5 anhydri de: ; 'cyclohexanecarboxylic anhydri de;
benzoai c anhydrlde napht hoi ¢ anhydrld 5

_p-chl. orophenoxyacet I c_anhydri de; add® ?’%?1301 c_anhydride, fher_é__a.r_é._g.b.t ai ned
thé corres-  o.roate; methyl 9,15 - dxacetox;»pmnglis,ﬂqtranﬁs-&ﬁﬁéafexyxﬂoydchyde,ns-vat ives or

met hyl 15- hydﬁmm&sfﬁm&ﬂﬂm@&i3],ﬁs-I7Ftatlﬁ$F01@, respectively.

c ptic
an 1ydr1dc, propionic anhydu e; %é}ubé‘ﬂl’?‘ﬁﬁt f ! \f’% }Ves of

: dndc clohexanecarboxylic, an (g 19&3@ f }iyt r eﬁmﬂﬁ‘id@: metshy|
ydr oxy- 9- 12? Qabeli® angx i é nﬂyﬂvhdc there are obrathéll the corRBOat e; met hyl

15 hydr oxy- 9- p»mpg QSIcﬁ'bﬁily'&yEd&EettvésamS ﬂih&y\c |1s;~hsll7oaré{ox<ae:st@a@;eans—tﬁft hyl 10
15- hydr oxy- 9- @m ¢.olt @ NigElttomanyes; e| sam _Eﬁg’ odegjyays ’%F“’(Yl;% s- 13 enoat e;
s-

- 1
rret yI 1[% 15- B H? OEIPT: %g’g@a}o bptr‘g’; ?"fs‘:sciitdg A7 axagpr ost amoat e;
lr_’:f d@ hy-9-oxoprostanoate; methyl 15- hydro —9—ox y ﬂ'a@ﬁéi}%plBQﬁﬁa&ﬂ(ﬁﬁﬂ@l met hyI
9 15 d| hydr oxy,p:r-dns;tdamymafamfes eabat &,,lbn@tygzpkyp&six@alﬂ; -methyl 98,15-di-

1) { 5edihyd -trans-13-cnoate; methyl 9,15-di- -
hydr oxypr ost a S@@wmgﬁnlgm@zs ) @h dak ed‘ m;)[pﬁyl‘{’l —dxljﬂ,_gc oxyprosta-l()—cn atc; and
di h Fox noate afd® cd Ina - 15

£ cnoate;
g %a Eﬁl:% Lc15—531'a -13,c1s—17 t
9 1 dl hydroxymrxi o) cictiol 1A doheR Bstersiah 160 Soovk meﬁqaapwm@afo&yproafamqorepar ed. In
a acid and 9,15- dxhydroxyprostamﬁc m=d aenvnmmerrewceaohthm%ettc rehydtiteer esters of
t he above ITEI’I'P!I @'ﬁbdﬁa %}:h?qr qnhydndcc to give the corresponding acid and
gé/lh?d

_h

9, Lp- di hydr oxy V‘nz;itﬁ S “‘;t? o LR aat e anhydri de

c1@¢ rﬂﬁfﬁ—dxﬁlﬁ -mnhy 13 diasic ncm,gs-umaxhe

cor r espondi ng9-oxoprosta-cis-5, 10,tmns-13 trienoic  acid;5- @&hmgg(;y-a@ PR tasis-AnBiransaci d and

9, 15-di car bOX a@yﬂptp%%g% dWEFOE’e?‘??\?HPv gtg acid; 1 hjdrox%xoprosta- Al so
tan ?

folkowi ngs t he gBEETHY P e ol P Sy - o5
hydro*typmsraJO,trans—13%&5 Q&Ea9 X—ﬂdlﬁﬁﬂk‘}pl&&l- 1@;enoic acid;® 9,15-di~
15 hydr oxy- 9- fhxcquymﬂmcnsimottmmas-tmawmaeudom(;l Qatﬁrdihydtesymg@ﬁ@% 0>trans-
9- oxopr ost a- CII c151 uatcfloaq—@ml'gc Qaiﬁli PSRy fﬁa r:gpt}};ﬂacenc an)cmgrr l;‘n}:l;.aor 1\,v:)trh ;aléh
{ o} agIve I -
15-gydr oxy- 9- ‘3 5219 (W iﬁf LA g Tt AT CAROLE Thagi d; 30
15- hydr oxy- 9- @m@lﬁ@s a{ﬂﬁﬁedivéim F15-oN yidli GK Yhofd- OIS 1 Sacarbotyeayesy 13- €noi ¢
acid; 9, 15-di Ipypsrmicyac poesseamrply: razenettlwng[cww?%umrhy‘d? eﬁx‘z/pf gstothsdbi ¢ aci d;

a rogluce fhe same esterified 15-Carboxyacyl or
25 oferr] }Bé CArbo ori ves uccé"p b‘é d igna ive route, ie., fiyst esteri- . _
9, 13- di hyglr OX)%L} é rﬁLH o cy% 8H. Ano rgxte g:t Ine compound$ ® also as 35

hydroxyprosta-g ;tbbﬁn&- R 6) 6z ed@ipd,; - 9, 15- di hydr oxypr ost a- 10- enoi ¢ aci d;
9, 15-di - hydroxype wtlmn&!hs P@C@@e of exarspld ¥, 4 1-reotarr-Thydeoxgprosgpaic acid;

%anmc acid; 15—acetoxy—9-hy roxyprosta-1 trans—
dienoic_ acid; ace ok

-10- id:  15- ~9-
13,481 S- 150 t €t TARHORE 18 GhE 1k @9, R T s Ak ATy BaEL ¢ ankydri de

or with each 13, cxs-l7—;ctraen01c acid are each starﬂély teh@edahm\mammydﬁuaed gmhydr ides to

‘gi've the corr g Sd’e b “’1 £5 W“h 5“"““‘393 the sapiE car boxyacy!|
derivative. | g‘ﬁf"“ ‘E} ‘ 1°n§ré@ °L§pﬁﬁgﬁt ed. Then,
0.

30 45 45 10 but usmg each of th @ﬁexft ﬁd 91519&'1 .Mﬁ Qla f Roéedgahgirile, €acdy of
those unsat ur ahedof lbesc d5-baoyn-fiydporypropinds kan dertvaidies dsrandorpepar teel y react ed

wi t h di azonet hafr’i‘ép‘tﬁf‘mwlﬁﬁceé’a%?r%‘?‘”*! OXFRTPYEAROIC AFd\ABUVEEYSt | oned

AWM,

di azohydrocar bons to producgsig.salkomekelodbiedcit5- carboxyacyl or

"9, Bb- di c@p boxyacyk-Hyaioky@bioy@§a-I, cﬁaienlau abid) GO s BbshIGIANARE ME T OUKCE,

i.e., first esdfebsolue ethanol. Axr%ﬁs ﬁushcct fromt the reacing VQShbmtbarstIcmyefCWat | on
Anot her rout e > g‘f"h nd Apexely d ens:% r?ﬂuﬁﬁmgsa slight py: e

e o b, R e e e T A et v o

LAL.!'!

h'mol was addc

. 10,5515- aggt ox yzs@{hyﬂtr XML SHBRAE A 6f;glacial acetic acid. Stirring at 25° C. was 55

15- acet oxy- 9- hgmh @st«aﬂt rfbms«-a%@n erighe vesjthpn evaporated to dryness. The

'15- acet oxy- 9- r.&?ll w ) aradtl?o ol ’i"lé mixture of diethyl ether and water. The digr: yldl enoi ¢
“aci d; 15-acet OX¥edr UMLORY

th anh drous sod: m sulphate an vaporgte
'{é)’ é'ﬁfla]}‘@ 9- oxoléi%" §5n§ Eﬁdr OXy-
4060 - preost a- :ﬁxbéiemEalISszct @ﬂﬂ Sropsdtids fad &BGA‘la&nﬂCﬁr ared Bddo rdmg to ex«mple 4. 60

15- acet oxy- 9- h{véd rlb%vpmg)ﬁt alrm:@wéoflﬁhw&nlﬂ- but Ws)g separ«tely in place of the - 13,
cis-17-tetraengich OF% Ar £oRSER & :gé‘? #ﬁéj‘y"‘?%‘ “SW"P % S‘g;tnhydrl de to
,ITANS- 13—m<,1‘mc acid i 9-0XOPLOs! tral C

) i
gi ve t he tctrauloxc acid, and using 1pproF@ftéi}eﬁ hﬂgs éf tﬁrt@]ét anot c
sane

properties as those descri bed above and prepared by dlacetylatlon of the
correspondi ng 9, 15-di hydr oxyprostanoi-c acid derivatives. Further follow ng
the procedure of Exanple 45 10 but using each-of the other
above nentioned anhydrides in place of acetlc anhydrlde 45
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... obt.ak ned = CALs . f ol dsamksngcdb

tetraenoic acid, and using appropriately |arger amounts of disodium
azodi formate, the 16
1,097, 533. _ same product, 15 hydr oxy- 9- oxoprosta 10 enoic acid is

15- hydroxy 9- oxoprosta- 10 trans‘13vdrenoate nethyl

L15; acet oxy-9-oxoprosta-10, trans- 13- di enoate, 15-acetoxy- 9

xonprosta 10, trans-13-di enoic acid, and each of the. other abovc-nentioned

esters, 5 : acyl ates, and ester- acylates of . : :

15- hytr.oxy- 9- oxopr ost a- 10, tran'sm'853di enoic acid, 15- 5

_hydrﬁxyTg“UYq ﬁenorc acid, and
| Q rosta- enoxc Ol

- 15-hydr A\ %’ i1 gft'l Eclc@dﬁrc of Exam 16

£ 1 aNSf OF Riind B-didd6rS Heb§B PORAID: gt

15- hy dr Oxgrofrestx19praost3adichGic elnd,l qnda@cld of the other above-mentioned esters,

EXAPLE s & A TR A g g@ oot e ool
10 SyIO,t ns-l%)ﬁgéﬁjuﬁ‘ ac1 ‘éa yco és 38 @ﬁ trans-13-dienoic
acid stor-a¥yddle of 15- hydro oSS OJcﬁb1 of . wat er et hano 1. 1. hé
sol utron was cool ed to about mr 2C and was neutraI kzed Wlth an

Val en;yfa t1a3¥ £ £1¥0 ¥ xo 0 ta— wsr\;{siqzmﬁc SO' Ut I On
Evapor at §iQtfodit STILE Sares éolq o ) e z
1 - hydr %n&nﬁ?ﬁﬁ@fv@ﬁﬁr&qﬁﬁal&l‘ ﬁﬁlﬁmtol 1’\! aquébds sddigh Adr&ide solution. .

'Evaporatiofr ¢ ﬂmossrggvet tentpily ped endenmf5-hi’5bamp?-exom@stbm,trayer ng w pI ace of

t heliessequl £%¥3§ gﬁmccd yﬁ{mﬁgnga@ut le ng in l)DﬁocDr Pﬁl%%‘sse]ﬂ 1élfYr ans 13-di enOI ¢
- N

i
‘

:

acid, es 0 1421 %{entially pure 10k 0-en0| c aci d

essenti a{}:zbs‘j{a-Mnﬁc actdy-e y:dar@xg(n@rsqwa@xmmpﬁmués,hc&;arnr-mns:exﬂo& trienoici

aci g; esggimteﬁsaiuhljy pue éS-hydroxy 9-oxoprosta-cis-3, 10trans-13,cxs-17-letraenoxc acid; i

15-Tydr Oéégl ‘é’ r; rosF ncrgJ tc?f.{m ld lip ):(:{;'g;%f T?Soﬁg}gn § rtg %-drgngrf;xy stanloé acl 80 20

15- hydr o3 SoiXERh R @a&d &"-ane@ oic Yﬁr 3908 %@rpﬁé’ﬁ‘ixau Tans-13-enoic
aci d; 9, difwic acxd Q,i)S dihydroxyprébtahiypah hrﬁé(ydiﬂ’, aKYHexypiobihris-S,10,trans- . 15

9[ ‘3{ r] 18- Q{d rlésithaﬁmyeroaertw lf!)tges-t cisiiB-tetiabnpigr etx%s pidst ang é c

j ‘”‘2%

acr . ac 1By, Jc3eflmtn cigd nyl(a# anoprosta 10-enoic
% osta-cxs— i%trans— 3-ttienoic_acid; carbonyl-
55,

clohex
9, 15 di hyx traeno:c ac1d B g:a fbkﬁrostanoxc
9, 15-di h m&yweesﬁxacdtﬁboeﬂep@dﬁgso i 9a1ck. d hydr oxyprosta-cis-5,10, trans-

13-tri enor cAlsop Edlloving tf%mehthydpbk xhsﬂabetr Bﬁﬂﬁ Po@ssiuma hplrakBleci s- 35(? t et r aenoi owh

30, calc h drox tlygla Z i
aci 15§2cp| ! "te R habygeld ‘r“’b | é Pfé‘ zyeimey TEMtaci d;
’ h id al
15- crot o Esd foxi &It ere arc ob d thc c(Srr sFlo ng sa J ssentially pure H% mro:.) ?

15 benzoyl omyes&nmnppmesdsrwommxﬁun]ﬁe fcop@ns fotuldsTi evrpvn aﬂr\dn : 20 -
ycl olsa pally frec of water and other ordmary diluents, essentmlly free of o '
y’% 9- ox P X(g‘g?@w F d ia‘ﬁ‘é g‘ff‘e‘?}ﬁ %‘?““Y efl“’rca‘iéf “d nd % ;
Ie rb 3 ion, ~and
9 15- di aggt Q’f&é@ﬁsosan@da@ Cnssuc debris, 8¢nld Uthe h@f Bsudly© fgl:l @ e corr eSponC“ ng
sodi um SMtﬁrﬂly—occumng substance sudh SQPC&E,I. [roatlditign, ah %nﬁﬂ@@&ﬁhﬂi@poﬂiﬁd Exanpl e 122ut

h@ﬁ‘iig];lyﬁmg Sisbgrolgl raenoi ¢ jacid is
r&farloaﬁyd-ﬂtcmmoate 15-acetoRy- ester - acyl ate Ofgg

1o
arn

ac
- an

wl

car

- car!

carl

usr g popd Ef&%@ tjrfwrﬂe;eﬂ ag@d VI is onerhseitiahy frwy'drce')%mie“s Vt"étz]arret hyl anmoni um9 w

d th
oxi dgfe, R Mﬁf BB pounds with & 'P_g §x§°&%‘i ydrd%i de, there
are obt aF marcrras;mn rd3g-c a1b&anflse§aeaadlasasexnwrﬁp - hydr oxy4 9-

oxopr ost a'hc]g()t it pmgaﬂ& &edofeng:r endathiegldiluents such as acetic aciip emwm lfrbﬁ| ly pure;

conpound hiseatt 9‘9XP rost- 10,tgpg- 13- fis a
co%und ?\fgé‘ffg f@ﬁf P {Sé"g 'ﬁg *\g%f’f Eﬁ“eB hefSopt RArY ¥ﬂ"|’"§ent s¥essentially

1

free of 5 WHA TCWETHANMS a G 11 hydroxy noiety, essenti al | y fnee of
ot her corrpolrn!d@mpoundofthefoxmula35 of greater or ‘lesser carhon -
carbon unsaturation, and essentially free of t he pyrogens,
antigens, tissue debrr S, the like usually associated. with a o
nat ural | y- occur r| S e su as [ e addi tion, an essentiially.
pure conpound - &gc Lg)a; SE t,}?] Céﬂlcop’eCL@% (Eo’r)%ras |1 and VI is one .30
essentially free of corrpou\nwo% "“T‘hca 40 - C9 hydroxy moi ety, -whi lie “an
essentially pure conmpound hi n th\é{ scope of - 40

formulas VI and VII11-is:off essen %ﬁoly free of - conpounds with a Ci9 oxo
noi ety. - For exarrpl e, i35

whe
are

VAR

pha:
acyl
whe:
OR,

- 15- hydr oxy- 9- oxopr ost a- ci s- 5, 10dtrans 13-trienoic acid is essentraIFy pure'”

whegy it ivher§3SENY, akdgy zf hee i waler and Qthgt dilugnls wugh aspacetic
aci d, essentHalH—f @€ is —CH,CH,Ofor Fier-CH -aTHl-eomant R,8k hyrohénge Of :
- 15- hydr ox @m{bxlog‘r pplfapmat@ogicalinascep@blel caviowiagd athrdl;t R4 . hydrogen or :
15- hydr oSY°¥Y5:286%r ost a- ci s- 5, 10, trans- 13, ci s- 17-t et r aenoi ¢ aci d, anql
9, 15- di hydr oxy- 45 prosta-cis-5,10,trans-13-trienoi c acid.
WHAT VE CLAIM | S: - 1. Aconpound of the fornula: [
ferr] ‘ " o ]

said



50 wherein X, Y. .and Z are [err] or X is trans-CH = CH, Y s

50 .. . Cis-CH=CH,.and Z is [err] . i.S- CH- = -CH-~pfrereft
hydrogen, . . ... . hydrocarbyl, ,a.@.ttaﬁﬁm}.o ically accep 0t Qs
and wherein [err] is hydrogen or car béw

1,097,5 "”ﬂ”m, ”,IHH'& producl
ISf?lydroxy 9- oxoprosta-10-enoic acid is obt ai ned

foll owi ng the procedure of Exanple 11, nethyl 15- hydr oxy- 9- oxoprosta- -;

10, tranﬁ,13 dienoate, methyl 15-agmyey- 9- oxoprosta- 10, trans- 13- di enoafe

15- acetr - C ono ro(;ﬂprata s T 3= 1 gnoT ¢ acl d, and each of ‘the_—

ot her abovsé ﬁgﬁfl} h«&% dé f%dun, of Exa &aaé:yi %ﬂl 9@%5@@'[990::0&&%1- ates of i

15- hydr oXyroRr0X Bdi@skea - ﬂy§9 B1a64-00,@dhk-0I3-diddoate, 155acetoxy- P

hydr oxy- 9- %mm%l(ams s3-di¢n1:@ atcrdanudr mh tof itienaha v&mcﬂhultamdi esters,

15- hyfblroxyac 2igix 3P - of 15-hydroxy 3"1‘?"’6‘? ang-33-dienoicy %“}’ &Pt aenot ¢ aci d5i s
0 r]' aci -hydroxy-9-oxoprosia-cis- ) |

transfor l(; g -t i ?Z did § gxgs%& ﬁspondmg ester, allfarfSt €7 - acyl ate

of 15- hydré&uer oan@s@ao -&a@bsea-ﬁrdn c acxd

EXAVPLE 12. Exagodilam

5-13-di - 0 10
15- H}BI‘ OXy- 9 XO ro§f‘%t ql}g‘}(@a %—oxg\:‘%ﬁ%?aé%? 93 dxenlo?éoateld 2 m was d !
Essenti al | y HitiBa b o HaDein opfcq PR fofbtid Dol OIS 16 30 ¢ Gnéci d (2 nol)
was wasQbifi@0ed @4lh alleqivirt ox\hﬁ&f&[l-‘@ﬁdj‘lﬁdﬂ@kodﬂsm Iﬁmroﬂ'heso&ﬁémt i on was

cool gd to ﬁbg_mnomoo @ yn@anghve esse ntla'ly pmasocmmtlf—ardr%w-wm%wdﬁalre'éfu| val gnt ajount
of 0.1 N a . owx gxe li')mcc X ?3'] de Sfy hutt nu 1n I'tce of 1he ﬁBﬁ; £ on t O dr yﬁess
gave essenis. oyy_ el

13- di enoat grosta-10-enoic acxd csseﬁ%ﬁin&Mz mgh;td y-p+’o la-ch-SQf)t @016.2 but usi }19 in
pl ac of tévid; e:gpsréqqtl){ aprp 5 mrg:q-9-oxoprosra-cxs—5 10, trans-13,C1ls—17-tetraen01c acid;

15- hyar OXydB):dgé{?%} g"? %»?Céthiﬁ i%“ ;g?t%]n ogrg%% i.9r 15 %’%%:dé;p\& 'm ic cpur e .

15- hydro -d:h)d'oxypro RIS - &&4- élihw tal Mlradls-RUr € 5

15- hydr oxydxaxommm Qﬁi—aﬂlmrﬁyﬁpﬁ‘ﬁlmd’nﬁm31613.39 li—dx&;ﬁﬁix@)tosn-msd 10aehsd; essential 15y -
pure 2%5 hvbﬁ*@lfd}lﬂ@ﬂgstb Jésit!fad!@mw@a{@-mP,amg-liss-é'll Eiracyaie eﬂcﬁdaeﬁm c g{sl d; 20

15. oy s TS L R e 1 enol ¢

acid; 9, 150\5-9—% osta-cis-5 10,tra d'C)EC 15Ciacetoxyprostanoic
9[err] 15- shid) e@wwpfnmeimrrespamirﬂsodﬁﬁmlts] 15-di hydr osypr ost anoi ¢ 5

aci digy 9, 15; dhby %’e\x ﬁ@sP‘&ﬁ‘% vk Exgmpln dp chut geing] poizssium hydroside, ‘~

3 nynpnium roude 1 Ttr ammonium 36 . ¢
9158|hyd g h » H: iy
9, 15-di hydsﬁggﬁégg_@@ﬁ-@,g diefaR!a6igaCI scﬁm éng sgks ?ﬁs ( rox ggohgta ?:"i}s 5, 10, trans-
13-trienoi c A&ckskntifly _‘;ﬁred‘pmgodrd)mthm the scope of fnrmulas II, VI, VII, and VIII P2

prostg-ci 523, “%g‘*’?“‘iv J??“i‘fﬁ } rgf,;‘g’f*é‘ﬁg}n‘*“?@i’%gp A t.c‘;“%?é;iif«°f 35
acet oxy- 9 agyﬁ 1 otk S eabo d’and essentia free of
15-crot ony h@X% X Ofpti6d, arishid- QRS C and tﬁé like usually e@ﬁhﬂugd with a i
15- benzoyl o alﬁr—anmmcmbsan@ls&h&s DPOEL. Tandditk8; dnressenpllicpaccothpound : 25
15- Cy | oh e?)- o_f formulas IT and VI lS] one cssentially free of compounds with a :

ia t C 0 40
ooy hros LA b st el v D e
9, 15-di aCeF&X&,%ﬂatl&&@:ﬂr&y&-oxoprosm—@&S 0, trahd) €3 RierdicEncid 1§ akeAMilly pli@ corres pondl ng
sodi um sal when it is essentially free owgg afibpthay dilwegrs suth amco@@ddsreesermihllyﬁxfanpl e 12 but
usi ng,gpot a%h dFseERjite f"’%(g“ 15'hyd®_te P¥PRIO %%?’Bﬂs diegsi. gfret hy| anmoni um

hydI‘OXI de, cxffé I@MI TOS a~cxs£§é/'jlrans-l3 cis a€noic and "9;T5- Iiyarmgx 4 here ar e
obt ai ned tﬁe W;{'Iea?mmd\mglssa“s of essentlal ly pure 15- hydroxy 9- :
oxopr ost a- 10, i.r &nsnppenddif e édreulaci d. An essentially pure
conpound within the scope of- fornulas I, VI, VII, and VIII isia
conpound essentially free offsater ‘and other ordinary diluents, essentially
free of 35 co nd ) L aC— 1  hydr ty, essentlallyfree of .
ot her conpounds nppl:l z.Sc 0% % A f,'%l?e]g?< w%r% | esser carbon - '5 30
carbon unsaturation, and es r‘i’t‘l“a‘lcy free of t he pyrogens,
antigens, tissue debr| s, andZ the |i usually associated with a
natural | y-occurring substance ch agA%Yr] In addition, an essentiall y
pure conpound within the pe of fornulas II and VI is one g 3?
essentially free of conpounds w th a 40 C-9 hydroxy noiety, while!an

essenig al | YohpehexconPasing, Wt Diouidie—5Ccark & wans—CH=CcH40 Y is 56 or mul as
VI and VI kis—iCH -00B—¢ sseDisi-aCHYCH fe@ @LmﬂapHund&cr%thsany&nﬁn,oxo noi ety
For exanpl é‘)df@éltbb\‘ydlr o phargacolpgippip stceprablescation] Mudt whars-R.3s. bydrgeroprc acid i s;
essentlall§a’B oyl dcy when it is essentially free of water and ot he[

di luents such as acetic acid, essentially free of [err] and |
essentially free of .15- hydroxy 9- oxopr ost a- 10, trans- 13- di enoi ¢ acid, 45
15- hydr oxy- 9- oxopr.ost a-ci s-5, 10, trans-13, ci s-17-tetraenoi ¢ acid, and
9, 15-di hydr oxy- 45 prost a- ¢i s-5, 10,1 rans- 13-t ri enoi.c-aci d.-
VHAT WE CLAIM I S: - - 1. A conpqgund of the formnul a: [err]

,....\.._...



50 wherein X, Y, and Z are [err] or X is trans-CH=CH, Y is

50 cis-CH =CH, and Zis [err] or cis-CH= CH, wherein [err] is
hydr ogen, hydr ocar byl , or a pharnacol ogically acceptable catlon ;
and wherein [err] is hydrogen or carboxylic acyl. e
1, 097, 533 17 G20
An essentJaIIy pure conpound accordlng to claim1. 3

bdnpound according to claim 1 wherein said hydrocar byl |stLower al ky.I,

sal d_carboxylic acyl is lower d1%®aH3yl, and at |east one of

present. * 3 A essenually pure compound atkording to claim 1.
15- hydr oxy- 9- Axeppasd aceidg To TR naﬂsrem&catdrhyémmﬂul #chower akykonpound

hase i s

a’ comipoun

accor di ngaid carboxylic acyl i5 lower atkapqyl, 3%@; }rs;_c:mmc ?CE Jq paesepls ¢ 1an d%’: CH, Yis

4, 15-hydroxy-p- sta-cis-3,

, ¢is ‘SCH o toc claim’ 1 \%1‘% ﬁ?f s—-—CI-I CI—% 'Y is cis—CH = CH—, Z is —CH! rr] are
hydrrogen.gnd R, and R, are hydrogen.

to claim4. s. An essentially pure compound accordfng to claim 4.

& 0, 7- - |
15- hydr oxy 9 é%awr%ms*s-fé FFC’?{!@%%@ ?f%f(;‘ ff;%t SHRPEdaci d, a cormound

~ accqydi n@cf "t%lt%{’ Bt XS ana “dre cig-CH = CHi
10 “and [eri7 an %&tl RQ&Rpound according to claim 6. '
10 - 8. 15-hydroxy-9-oxoprofta-1Pynois s&dyt 4 abin gx il reecordipgpudgimadcor ding to claiim:
6. - wherein X, ¥, and Z are Whyd?%ﬁya@ ’H?JP%‘EE&‘ 10-enoic acid, a '

s conpound ac@bﬁd?ﬂﬂmP%° by wherein X, Y, and Z are
[err] and [err] are hydrog@@ 9. A conpound of the.formul a: 3
[err] wherein X is [err] or trans-CH =CH, L
wherein [erre] is hy@ster U’hy%; - H arbyé %@&m@ pharnacolog|cally f

. acceptabl e cation, and wher e -|s ydrogen or L
car boxylic .acyl . 10.. An essentlally pure conpound |
according to claim9. 15c 20 c4> 11. A conpound acco§§|ng to F
cl ailh 9 wherein said hydrocarbyl -is wer alkyl, said 20 _ o

55 carboxylic acyl is |ower alkano\l nd at |east one of those is present. 3b
12. 15- hydroxy 9- oxoprostan0|c aQid a conpound according to claim?9
wherein X is [efr] and [err are hydrogen.

13. A t d, di [;0 a.ly 0 25
n essen 1 oun -cegding 9hﬂ&%ﬁ
’ trans— Crcin 1

s 14. 15-hyHl ]iltfﬁ?ﬁf #ggafgr%&a;{ e AR08 dod s Bdemccording to
claim 25carboxyhc acy] erein Xis trans- CH-, and [err] are :
hydr ogen. 4010. An essentially pure compound acquimng d@ ]0 %

[ - rqo 1i. A compound according 1o claim % eg? [élrlld lnzex é\tlké er I’ ] W?ler ein X ik
car lic acy alkan y and at least one pr sen :

35 trans- CH € 15- ? oxc acid, a com )oun ccording t@dlﬁmbﬁih&]:mo{ wherein . X isé .
‘trans- CH js=(&H,CH, i:ﬁK}hﬁi—ICHFel Gitdogen.an Zis |
[er r#ﬁor ci slﬁb:hmntlalwmnepwt ofesk 3¢ 0“1’%8 t gamd (}a’nl g }lcorr ] Q | ﬂ rzg

. y ~ 01
pharffacol gq) Hal!Ey e Spnamny- by ot oty AP el i Boen o
4 carboxyli 15. A compound of the formula: |
cu3cvz-z,cn?cn hii - CHp-Y- (0, ) 5000 -
’ - 8
45 J -—--S'ﬁ\ . . .-
HC\ /iic/\jf):z,J :
\ c ': ' . [
H 3
wherein X, Y, and Z are —CH.CHz—, wherein X is trans—CH=CH—, and Y and Z :
30 -are —CH, CH»—',- or wherein X is trans—CH=CH~- Y is cis—CH=CH-, and 30
L Z is —CH,CH.— or cis—CH =CH—, wherein R, is hydrogen, hydrocarbyl, or a
pharmacologically acceptable cation, wherein R, and R, are each hydrogen or carboxylic ]
- acyl, with the proviso that if R, is carboxylic acyl, R. is also carboxylic acyl, and i
- wherein ~ is-a generic evprcssmn denoting an alpha or a beta configuration for the . Eo
35 OR, moiety. _ 35
. -:+ . 16. An essentially pure compound according to claim 15. : f :
17. A compound according to claim 15 whercin said hydrocarbyl is lower alkyl,
50 - said carboxylic acyl is lower alkanoyl, and at least one of those is present. ;-

18. A compound of the formula:

LT Il

An essentlalfy pure conpound accordi ng ;

Nrm e s e Aepm e i S cn s A



acyl, with the proviso that if [err] is carboxylic acyl, [err] is also

carboxylic acyl, and wherein ~ is a generic expression
.denoting.an aLpha or_a beta configuration for the ””_uuggg;wwﬁwMLﬁLrlm%%%
noi ety.

35 ' ' 16 An essentiall'y pure conpound according to

cl /i @-15. 17. A conpound according to cIa|n115;

wheérei n said hydrocarbyl is |ower alkyl, 50 sai d carboxylic

acyl |& Iomer alkanoyl and at le@;kuone of those is present.
18. A :

1,097, 533 ) [err] S mhereln Xis [err] or
trans-CH = CHt “iherein | egf% is hydrogen hydr o- . carbyl, o a
pharnacologrcally acceptapl tign,,wher r], are each hydrogen

or carhoxyli.c acyl, %Bh(@%%‘é lIerjlr\gv’ﬁso\t '&hr} {02151” i s carboxylic acyl 5
[err] is also carboxyllc 5 acyr and mhereln IS a generic expression
denoting an .al pha or a beta conrlgurat for the [err] noiety.
19. An essentrally pure. coan d accordinAVTBuclarn118 _ 20. A
conpound according to clai'm18 n sard hydrocar byl is.lower ‘al ky
‘said carboxylic acyl is lower alk oyI - and at |east one of those is
present. 10 L 21! A process #f or producing a prost anoi ¢_aci d
derivative of the fornula 10 ."-![err]

wher ej n [ er kvhertis WA OPROHLL of @dakdoGH 4 CIIaQWhgrererelhﬂdrbgaﬁ rydios hydr ogen or
hydr ocar byl calbyl or a phargyipelogitatly acccowbleandm,zﬂmce zem¢ R: wheacehygdrggeri s transiCH =

and Y & zylic acyl, \uth tiﬂt )Il SR 119, (aj{ﬁ)Sca PI‘YL‘CH- Y i S
! ~ ( 1CSS " nfi { ’
ci 5o CHS CH | f O,k%lwrg:?ty 12&1 £ nelﬁc[ X c 1on denotm an al %( co V&grauﬁn COITpI‘ is es
m XI ng a COWDOIB‘Jd\nQﬁ.,exﬁfﬁl@ purc cnmpoun(ﬂ.zﬁcordmg t0 claunfl@]’ rrul a: ;
Je 20. A compou {I.a P gg}:]z }igaz(lie;?tﬂ saxda raszar@/ﬂ es lg_\ger@@:ﬂ, ned abOYe
R4noy. (o
Wi t h g ar bé%ﬁ \%Elkg isp‘g)q,dt ’ﬁ rostanmc ac1d :Ele t ure untlg
substantral anpun aci-d errva |ve as 20 ee
formed.
20 22 ;J;lh& pzlrgé:é@s f c;{ aq\m 20x, memigwoog?r d car boxyI ic acr d is
a | ower al kanoic aci @ e process of claim 22 mherelh t he
-m xture contarns-one~to_25;percen By \‘ - wei ght of water based on t he
wei ght of said -al kanoi ¢ acid. %%4. The process of -claim21f
“wherein [err] are both hydrogen ,/// 25. The process of cIa|n124
v%ereln,the .carpoxylic .acid is a Io@kr al kanoi c 25 . z
wherein R, is hydrogen or carboxyhc acyl, whcrem R, is hydrogen or hydrocarbyl, '
~ wherein X, Y, and Z are —CH,CH—, wheicin X is trans——CH =CH-—, and Y and Z ;
are ——CH-.CH-,-—-, or wherein X is trans—CH=CH—, Y is cis—CH=CH-—, and :
15  Z is—CH,CH.— or cns—-—CH CH—, which comprises mixing a compound of the 15 P

f ormula

- ORy
o

W L T A

——————

..,H%H/ : \c - 1
oy o _
B0 \c/

Ha 20

wherein R, Ry, X, Y, and Z are as defined above, with a carboxyhc acid, and main- .
taining the mixture’ unnl a substantial amount of said prostanoic acid derivative has '
20 been formed, - S0

22, The process of claim 21 wherein said carboxylic acid is a lower alkanoic acid.
_ 23. .The process of claim 22 wherein the mixture contains one to 25 percent by
weight of water based on the weight of said alkanoic acid.
24. The process of claim 21 wherein R, and R, are both hydrogen. :
25 25, The process of claim 24 wherein the carboxylic acid is a lower alkanoic 25
' acid. . oo - : .
26. The process of claim 25 wherein the mixture contsgins one to 25 percent by
weight of water based on the weight of said alkanoic acid.
27. The process of claim 25 wherein saxd alkanoic acid is acetic acid.

R Iﬂlﬂ lllﬂ Illll II Illl
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aci d. 26. The process of claim25 wherein the m xture contains

one to 25 percent by. wei ght of water based on the weight of said
aI kanoi ¢ aci d. 27. The process of cI aim 25 vvherel n sal d
WIS US——

'S acCetr it geEg , B

o g?ﬂ?asg?gf cl a”muH"l‘M Hmw mxturelgont ai ns one to.25 pertz:gnt TB; |

of wat er* base |ght of said acetic acid. -
29 The process of claim28 wherein said mxture is maintained in the rangeg

- 40[ err] .‘ C. to the hO¥AHS boiling point of said ni%ture. .
.5 . %ﬁ%%?o%?ss EP&auBrﬁ%@eﬁ%c mithie® Eoﬂgﬂlk %neatglzgﬁpgt%nlc }59'[ Ive of the f -
~formula: welgh f water based on the weight of said acetic acid. L
0. 0~~~~~~~~~~~ 29-~T~hepmccss~of~c1amr28~whcrcnrsmd~mmmrc~ninamtaufnd in the range 40° wherein %X =
Jis[err] or G wakesomH! boilpgipoinngf aiderhintu err(]tl i.s, hydr or, car boxyllg '
~acyl wPt hout oP%& Rregespior aff’@‘fdfﬁé‘rﬁr%" fiS A¢d, ferivy ﬁ"gﬂ’& Wrein [err]® s
hydr ogen -or %rocar byl wit hout oI efinic or acetylenic
unsat uration, which corggr(ﬁzg nixin hydr ogen and a
hydrogenation cat al yst Wk ;a’gn’&\of 5‘%&"‘10@9 mul a; 10
“[err] 10 cﬁ\[err] i's hydrogen. or carboxylic
acyl and [err] is hydrogen or dr ocar b 31. A process.
for producing a prostanoic acid ¥erivat e of the forml a: -
[err] 15 ' 15 _ gréin X, Y, and Z are [err] wherein Xig -
trans--CH= CH, and Y and ' 5 . Z are. [err] , or .
.wherein Xis trans-CH =CH, Yis ¢cis-CH=CH, and Zis |
5[ err] or ci snh@blnm—is-—CH»ﬁHs-elont mﬁ}i#@{-hydhcageln mllydmaanbowyﬂoxxhcacyl -
wherein [err® |‘§‘t g‘iit EnSTaRCHURE GEHREART, Sﬁi’e‘ B, °gener| c 1
expresgg on 3{524 a_hydrogenation catalysty\vl&h é%inﬁhé th é%ng_: éarﬁ ﬁxx& rati R)n for
the OH noiety. at C 9,  whicl, conprises m Xi ng - sodi um

~1por ohydri de, pot assi um bcsr ydr| de or. lithium al uni ni um

(tri-tert-butoxy)- cc _. hydrlde Wi th a corrpound of the
f or mul a: 20 . v A ’H H\, )s PRar r ]

"'-\c/-.
E

wherein R, is hydrogen or carboxylic acyl and R, is hydrogen or hydrocarbyl.
31. A process for producing a prostanoic acid derivative of the formula:

Ry
OHsCHyZ-CH,CH-X.  F R CHp-Y-(CH,)3C00Ry
15 . . - N .
He, ~ HCA\ /OH
o’

15 whercin X, Y, and Z are —CH,CH,—, wherein X is trans—.-CH=CH-—f, and Y and 15
. Z are —CH,CH;—, or wherein X is trans—CH=CH—, Y is cis—CH =CH-—, and
Z is —CH,CHy— or cis—CH=CH—, wherein R, is hydrogcn or carboxylic acyl,
wherein R, is hydrogen or hydrocarbyl; and wherein ~ is a generic expressxon denotmg
an alpha or a beta configuration for the OH moiety at C—9, which comprises mixing
20 . sodium borohydride, potassium’ borohydride, or 11th1um a!umnmum (tri-tert-butoxy)- =~ 20 .
hydride with a compound of the formula: o

2 : ORy

T e e O L AR SEE R

055011,—2:-0112!:3 ~-X_ F ¥ _"_pﬁé-x__(c§12)5coog
a _ h :{ '\c=o

C
H

wherem X Y,Z, Rz, and R; are as given above.
32. The. process of claim 31 wherein Rz and Ry are hydrogen




wherein X, Y, Z, [err] are as given above. 32. The

L M

w}
hy
re;
ab

whi
are
is -

alp!
of

process of claim 31 wherein [err] are hydrogen. 20
1,097, 533 33. A process._for . producing.a.prostanoi.c.acid.derivative
- of thefornﬁm [err] wherein X is
[err] or tr ein [err] is hydrogen or - car boxyl iic
acyl, wher eZﬂiI ”M" gen or- hydrocarbyl, and wherein ~ is a generic
‘5 'expre33| pha or a beta configuration for the OH noijety
at G 9,2pwhi ch sco ri seg og%,365n9 SOdI um bor ohydr| de, potassium
borohyd1‘-1-de-—01'~-l~r-t~l°rr-mﬂ al uni niunt {t1+=tert=butoxyyhydr+de with a
conpound of 't b 4 BoRt fr Plodycing a prostancic acid de“"a‘WFléfr grforxulferr] are as gijven
above. 10 . _ - 34.. The g océss of * cl-ai'm 33 wherein [err] are hydrogen.
10 35. "A process f pr oducing a prostanoic acid  derivative of
the formula- L CHL(CH,), CH X g Berrices, )gCOOR wherein ferr]f is
hydr ogen or car boxyl | c 3ac@l 8$ inie or acetylenic unsaturatiagn, .
and [err] is hydrogen or hydro rbyI hout oIeflnlc or acetylenic
unsaturation, which 15 . - Haé‘o\rl ses rﬁ"N di.inide with a conpound jof
the formul a: , / [err]
wherein X is —CHgmg— or trans—CH =CH-, wherein R, is hydrogen or
carboxylic acyl; wherein R, is hydrogen or hydrocarbyl, and wherein ~ is a generic
5 expression denoting an alpha or a beta configuration for the OH moiety at C—9, which 5
comprises mixing sodium borohydride, potassium borohydride, or lithium alummxum .
. (tri~tert-butoxy)hydride with a compound of the formula: 10
L oga-
cﬂ5(cH2)L.ch;x\ PN | AGH)g000RS
s S
. ._.:h/ - L
~\c/
‘ . Ha
: wherein X, R, and R, are as given above. ' _
10 34. The process of claim 33 wherein R, and R, are hydrogen. -~ " : 10
: 35. A process for. producing a prostanoic ac1d dcnvatw\, of the formula _ !
OR K
8 15
CRi.(CH,),CHORCH, ~ K X {CH,)COORg
S
wherein R, is hydrogeu or, carboxylic acyl without olefinic or acetylenic uns.uuratxon,
and Rg is hydmgen or hydrocarbyl without olefinic or acetylenic unsaturation, which .
15 comprises mixing diimide with a compound of the formula . 15
. _ ) on, _ : . .
CH,CH,,~Z~CH,,CH "
5 rga-Ohy \c c/ :
= o CH,Y~
2 B H - CH-Y-(CH )3coon3
H _ C’--—-—m—-—- . 25
| \
wherein Y and Z are both —CH.CHy— or both cis—CH = CH-, or wherein Y is. : ]
cis—CH = CH— ‘and Z is —CH,CH.—, and wherein R, is hydrogcn or carboxyhc
acyl, and R, is hydrogen or hydrocarbyl



wherein Y and Z are both [err] or both cis-CH = CH, or wherein Y is
Cis-CH=CH and Z is [err], and wherein [err] is hydrogen or carboxylic
|s_%ro en or hydrocarbyl

The process of _cl ai ein Y and Z are both [err] is i
hyefo umjim E Iand [err] is hydrogen or |ower al kyI -

37. proc h a ‘prost.anoi c acid derivative of the fornul a:
[err] q\/oge;rggn X Y, and Z are [err]z1or X is S
‘trans=trM= ~“TIs-~CH =CH, and:Z -

s [err] lfl‘ogen oré er alk 1o Clal ﬁa ‘gﬁd& en or ljw j ibgth — LG, B & hydr ogen OI::-

hydr ocar B rokdad o mvatwpropb,eq&g,p[gr ses carboxylic _
~acyl ation of a react an of the above for mul a ‘wherein [err] is hydrogen, and
[err] X, Y, OB; . and Z are as given above. 10 =
38. A process focn oz;qumé[ mg;a p ostg@no ‘_-ﬁ. ¢Hd @g;rRr vative of the fornul a:
10 P g \Q b}% N Perr] 10
wherein X is [err] or trans- CH, \and wherein [err] is hydrogen or
hydrocarbyl, and [err] is csg boxyl ic c-acyl, which conprises carboxylic -
acyl ation. of a ,afﬁant of the above.fornmul a wherein [erg]
o Is hydrogen and [err] and X areuas given - . -15 . above. D
15 39. A process for producing a prostanoic acid
deriSvati v@m@fn KheY,f endmid] are —CH.CH.—, or X 1s trans—CH=CH—, Y is 3

cxs—— —, and Z is --CH-.C 195 S nd, wher, i i c';'.“ "'
[err] ' §Hh R Is car oxyhc cyl, whlcﬁ%gn%lséfglrbiﬁ I’] wherein X _I ¥ 5'

trans-C of & ct nt %ﬁ@ﬁc bove formula wherein R, is hﬁ'id% YWner ein Xis s
trans- CH ,are\ﬁsg&n@hcm CH=CH , and Z o IS [err] or cis- CH::.
CH 10 viher ei A8. 4 @racqss fos Prdeninggerrossancip yeié éemtb*ylof the \fprepla} n 20 10 =
[err] are carboxylic acyl, omnd. wherein~~" is a.generic expression denoti g
an al pha or a beta - configuration for the [err] noiety, [
whi ch. conpri ses car b@p([/d,,rpcqagyl atr on ' of a reactant of
the above formula wherei [er\] ,r rogé‘Ff’zkybOQB@r boxylic acyl, wherein
- [err] is hydrogen, and mherer and Z are as given above. .
25 40. ‘A process f;,o& producr ng\a 0prostanor C aci d derl vative of the
formul a: 25 .
- - S Ey
10 wherein X is _—CH2CH2—- or trans—CH = CH—, and wherein R, is hydrogcn or
hydrocarbyl, and R, is carboxylic-acyl, which comprises carboxylic: acylation of a
- reactant of the above formula wherein Ry is hydrogen, and R, and X are as given
15 above, 15
39. A process for pmducmg a prostanmc acid denv'mvc of the formula
) CH,CH, 1"‘_?¥-*2¢_‘*\"’-‘ '}‘ H ,ﬁﬂa-?'-Ff’??z)a"""?i )
S P vt B = .
e . ' Hc-\ 3 BCAVORg
15 - wherein X, Y, and Z are ——CH2CH---, whercin X is trans——CH CH and Y and Z

are —CH-,CHZ , or wherein X is_trans—CH =CH—, Y is cis—CH= CH——, and Z =
20 . is —CH,CH,— or cis—CH = CH~~, whercin R; is hydrogen or hydrocarby] -wherein 20
" . R; and R, are carboxylic acyl, and wherein ~ is a generic expression. denoting an -
alpha or a beta configuration for the OR, moiety, which- -comprises carboxylic acylation
of a reactant of the above formula wherein R, is hydrogen or carboxyhc acyl, wherein
R, is hydrogen, and wherein Ry, X, Y, and Z are as-given above, - =
25 40. A process for producmg a prostanoxc acid derivative of the formula: 25




22 1, 097, 533
[err] wherein Xis [err] or trans-CH = CH,
wherein [err] is hydrogen or hydro- carbyl, wherein
[err], are c nd wherein ~ is a generic expression :

, denotr ng an ﬁmmmmmﬂlm”&x{monfrguratron for the [err] moiety, which.

carboxylic acylation.of a reactant of tr%e

a e f' rrula wher ein [err] I's hylcbgpn or 5 _
; car box y € GH-eger . : are as —
.. given above-- 41 A process f.or producr ng a
~prostanoic acid der| vatl ve o 5t he forrrul a: < Jerr]
wherein X, Y, and Z cxgfad,) bk XE, | S mraaggoqggr CH, Y is
10 cis-CH = CH, aners[ osCH=CH— and - wherern[err] is 5
10 I hydrogen r carboxXIrc acyl,.and [err] is
hydrocarbyl, which conprises e@t eri f | cat AV @, _ :
i reactant of the above fornula vvhe «%r/?][cls hydrogen and [err] X1,
.. and Z are as n above. 42. A
. process for grodupl, 9.5, 85054200, Eci QOLhadl i Sl PR o
[ ] carbyl, w erer R; and R, are carboxylic m ~ 15[1 kf t J
wherein [er rdﬁ iBg r}mgen #Obeta configuration for the OR moiGty énﬁbrﬁﬁ)" and
wherei ¥ [er rc]zlt]go:slm Wr:mfwacrfq%ie ctanhrobthcc:b foxmeb @etemrki 1sde!tir&g$n of a §

" react ant of%?&‘yéﬁ w ]E gé&‘q%ﬁ““ B [err] and X
are as n 508‘(‘7%?@; producmg a prostano dm envatwe 3)\ nw,a bcess for fd
produci ng a 'prostan0| c acid dgyivative of the fornula: . 20 _
[err] - '2- wherernX Y, and Z are [err] whergin X
is trans-CH = CH, aoMehZ-onix I R, -‘énﬁ‘d*a%c%% [err] or wherein X0

- is.trans-CH =CH, Yis cis-CH = % and Z is [efr] or

- ¢l s- CH=CH, wher ei n [err] are hlyﬂrogen or\c,o : :

¢ 15
B
 wherein X, Y, and Z are —CH.CH.,—, or X is trans—CH=CH—, Y is :
_ 10 cis——CH = CH—-—, and Z is —CH,CH,— or cis——CH=CH—, and wherein R, is 0
3 . hydrogen or carboxylic acyl, and R; is hydrocarbyl, which comprises esterification of a
' reactant. of the above formula whcrem R; is hydrogen, and Rg, XY, and Z are as
given above. .
42. A process for. producmg a prostanoxc acid dcnvatwe of the formula
TRZ .
_ _ CH;(cna)ucu—x\ A "H\ - (CH,)COCR,
1 ' O e C, '
i 15 / \ _ 15
b wherein X is ~~CH,CH,— or trans-—CH CH—, wherein R, is hydrogen or
carboxylic acyl, and wherein R; is hydrocarbyl, which comprises esterification of a
reactant of the above formula wherein R, is hydrogen, and R, and X are as
~ given above,
20 - 43. A process for producing a prostanoxc acid derivative of the formula: 20 .
; o . - OR, _ : _
P chCHE-_z-qﬁaqn;x\ ’ H f\v/,"”’a‘i'(c"a)acmnr
- /ST
i : B : (N HC ~~\ YR
3 . \ c 4
H .
wherein X, Y, and Z arc ~—CH,CH,~, wherein X is trans—CH=CH-—, and Y
and Z are —CH,CH,~, or wherein X is trans—CH = CH—, Y is cis—CH = CH—,
and Z is —CH,CH,— or cis—CH=CH-~, wherein R, and R, are hydrogen or
r'\é
!



1, 097, 533 23 carboxylic acyl,
wherei n [err] I s hydrocarbyl, and wherein i's a generic expression

deng Lng..a ”a?lﬁpgg or a beta conflguratlon for the [err] moiety, which

T1ses esterification of a reactant of the above fornulia:

V\/nerern [ery nd [err] . [err]. X, Y, and Z are._'- -
v n a ﬂ“ m““lmr 44, A process for producing a prostanoifc : .

aC|d er|va e torhul a: 5 [err] _
wherern Xis [err] or trans CI—I:CI—I-lommreln [err] are hydrogen 23

~Tor. car boxy1| wherernlert] o %gl I‘% ocar b)( ~%is a
é 1, wheére n i rocarb s 4 genext ressmn
gener i ¢ expf é;%gﬁé o e i i rwﬂrcm 0 bet a

confi gur at | @@riflcdtiont O FeRdtdnt o T€He Slbbse f6hAiu wﬁ‘e&l’ﬂ R— p hydrogen, R,,_ prises

est erlfrcathoK, i axdeeta@t givn abdvet he above fornula wherein R7 is hydr ogen,
100~ % 4. A progeps) I giFqdcingomproskangie @cid glerippeine pf stsforanula: ,:
45 A process for the prepatation of a conpound as cl ai ned in any of clains -
1 _ to 20 sustantially as herein described with reference tjo-
t-he - Exanpl es. - 6. yA co n s clainmed, in any of '
claims 1 to 20 when pr5 ér“gn by\@ﬁl ”Eibgu’ é?00@7process ‘as clainmed in

clains 21 to 45. \ - 15 47. A
-t herapeutic conposition conprﬂbqsr ng as thec asriorg i ngredi ent a conpound L
as claimed in any of claims 1 to™RQ 746 together with a pharmaceutically
*accept - able carrier. 10 ﬁa _ ' For .the Applicants, | .
G LL, JENNI NGS & EVERY, : Chartered -
Pat ent Agen§erein X is —CH,CH,— or trans—CH CH—, wherein R,%hd B2 areGijangary Lane, =
!_ondon W GorZarboxylic acy] wherem R; is hydrodafbal;na l@mr%a afgenerit edprébsn Her Maj esty'ls
“Stati 3 1qh gq§otec m,bptérco n for the OR, moiety, which C‘mt968 (Fu bl i shdd

Pat

by Th geRgslfr* cation., $§fm‘\ﬁg§f B BT Ml YR PR
e 33
~from whi ch copssed fmyss B RDpraanash of a &&pound as claimé®in any of claims 1 -
a to 20 substantially as herein described with reference to the Examples,
' . 46." A compound as claimed in any of claims 1 to 20 when prepared by a
15 process as claimed in claims 21 to 45. 15

47. A therapeutic composition comprising as the ‘active ingredient a compound
as claimed in any of claims 1 to 20 or 46 together with a pharmaceutically accept-
able carrier.

10 - For the Applicants,

GILL, JENNINGS & EVERY, _
Chartered Patent Agents, _ . ' -
51/52, Chancery- Lane, London, W.C.2. :
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