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PATENT SPECI FI CATI ON (11) 1 456 512 (21) Application No.51758/73 22}
Fil ed7Nov. 1973 (31) Convention Application No. 304 813 _ L%
(19) (32) Filed 8 Nov. 1972 in (33) United States of Anmerica (US) (44)

Compl ete Specification published 24-Nov. 1976 (51) INT [err] COrC 177/ 00;
A6TK 31/00, 007D 257/,Q4 3 [, OO7F 9lB4 (52) Index a _
accept ance C2C 1175 ﬁ&%ﬁﬁaéﬁé&i&f&é% 5 226@’;7 ziA%fﬁﬁﬁ

240 246 250 252 253 25Y 26X 2 28X 3 4 3QY. 314 31Y 339 342 34Y 351
353 360 362 36F 48k é@é@@g@g%%sg}é@ 38@2)3%‘“%3@"3% 409 40Y g,;)x, H82_ 504
509 50Y 512 5l 31k SpyengonAngbaatiglic g¥51528 62X 633 643 644 b5ZIGEBIESION

66X 672 682 63 13%) Hied 87% 197290 790 79y BJ BW KQ KR SC UF W JR& o
2L19F 1L26F 78 3% YmedSragppigimeri@ (KS)(54) SUBSTI TUTED L
16, 17, 18, 19, 2@HPEMD ARORIc R T RCPRRIEN 13976 W, PFI ZER | NGB 5
Cor por ati on o;gar(ﬁlz)em%zerCQTﬁéﬂ/QQ@g\ K 31/98; SiTR:287/64, 30BMbwar ¢
States of  America, of 235 BEX{2/A5 5r“eet, New York, State o

United States of (Mlelofsxatacigtapss, ' ' for Weoats
pray that :a Patent m&&‘%ﬁé@?@éﬁ?éﬁgﬁwggﬁ?ﬁg% .%ffj? y which it
"be perfored to be parti cpiazdxysaiengriobens i3ny a3pe 34py34vhesif ol | owi ng

st at ement ::- 5 This i nvenﬁjgohﬁﬂr%ll éﬁbgﬁt éaéciéﬁtiéiigghé&feB%B%nal ogs of the
natural |y ‘occurring prostag}atgi f | 2i“nt er medi at es and
reagents -useful in their p%pgagaﬂggg jégi%zr%gg% 6%93012 %‘1§| ates to novel 16,
17, 18, 19, 20-pentanor- pr ozt Ayl BodeNB] BW KQ KR SC URNeJ wrost agl andins are
C- 20 unsat:ur at ed f at tGRPaciLiZB Widthigghi7kd t di ver se 10 physi ol ogi cal
effects. For instancd3St#8 3t éRt%adf 4Rdi ns of the E and A series are potent
vasodi |l atars (Bergstrom et.  al\ stfsdT | 17,1960 bEPrNDRe- 33, 1965 and
Bergstrom; et al., Life Sci. .(g%)&%jgg%%ﬁ%ﬂk&%mom%%%em c arterial
bl ood pressure (vasodepression) on intravenous admi nistration (Weks and
King, 15 ° Feder ati gm) Pr e, PREZERINC.19@4rpobBiog Stdasizid @ider k. lawsldtlke op.
cit.: Carlson, et aBtatereftRelawns, Maifed S@tahd.Amﬁgaﬂgéi@@t, 4209 68eetdiry Gkl son,

. o1 St r Yook, Linit tes gf ica, i the i :, f
et al. Acta Physiol ‘éﬁgﬁaqmi@é‘%‘*ﬁh@ bt Feaieid (40 ﬁ%ﬁ“’iggﬁd K@%%
physi ol 0gi cal SiCt i OBe biforbBE b bARerREbM) ThSIAS (Pald Dol AL Gl lsdt iber t 5
Brit Med J. 4:723-726Thil 9%069)tionSelakds tareithie movipatlbgndl thé ysiuchlo gcoating ol e
for the natural progrosglartiisoandite varjousonovel integmasipsest 4n rre%fcgh ugdh in their
reproductive cycle F{eﬁ‘s’a‘gﬁg‘&jﬁ’ho@%“‘t“&?'p&é’@%‘? tRe 28K 1)1 1928 PERHERRCe
| abor (Karim i@t. al., THe pldRsfigfdideyReecao Bithratehé acids/wikBDexhidh diddd0) , t
i nduce thefapeutic ahoiddseal Sleguleiaripstante, thd proQogitndase@pthedhanddh s293 a(e1971)
and_to be useful foBoBnticfiatsp g?%r}itrqrgig-_y;--%{gﬁ@ff, oNerh EEBiAoH. 19 o173
(1971)) Patents havgreﬁs%éiﬁtébﬁd%gﬁié o S Sl hbEabaG AT Bfdt HESE and
F series as inglucer FedfaribmPOF. 28327, 1964; BétpstRmIR! &, (936] 9! @ BAE@NEr ol A2al 58 15
and West Gérman Pat gfgg@zcggzgé?g@ -,—E}%)ndlgﬁif(: and é:‘z_ﬁs?be_re.ré]aliz[ dgg&]r”@ﬂd gSéo%ng] for
control of :the repr tive ! ; b %?'F‘ ;ISF’“F:H A ‘{f— 1°§ rd§eg o 1]

- . AN it Ay AMed ], 4720 Mmoo
other knowd physi ol BT Gl ai et Wik S8t FrOGo e Tol e el 8l probieRhdih @B in0T

connection with the reproductive cvcle. PGE, is known to possess the ability to 20
induce labor (Karim, et. af., J. Ghstet Gynaec. Brit. Cwith. 77:200—210, 1970}, to
induce therapeutic aboriion (S3vgdeman, er. ai.. Contraception, 4, 293 (1971) and to
be useful for control of fertitity {Karim, Contraception, 3, 173 (1971)). Patents have
been obtained for several prostaglandins of the E and F series as inducers of labor

25 in mammals (Belgian Patent 754,158 and West German Patent 2,034,641), and on 25
PGF,, F,, and F, for control of the reproductive cycle {(South African Patent
69/6089). :

Stilt other known physiological activities for PGE, are in the inhibition of
gastric acid secretion (Staw and Ramwell, In: Worcester Symp. on Prostaglendins,
30 New York, Wiley, 1965, p. 55—64) and aiso of platelet aggregation (Emmons, et 30
al., Brit. Med. J. 2:468—472, 1957).
It is now known that such physiological effects will be produced in vivo for
only a short period, foliowing the administraticn of a prostaglandin. A substantial
body of evidence indicates that the reason for this rapid cessation of activity is that i
35 the natural prostaglandins are quickly and efficientiy metabolically deactivated by 35
p-oxidation of the carboxylic acid side-chain and by oxidation of the 15a-hydroxyi
group (Anggard. et al., Acta. Physiol. Scand., 81, 396 (1971) and references cited
therein).
It was, of course, considered desirable to create analogs of the prostaglandins
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gastric aci-d-s&creti on CShai™and RAMEN T " I'i Wrcest ™ S””““
Prosi agl.agdi ns New York. W/ley, 1968. p. 55-64) and al so of platelet
aggregatién (Ermons, et al, Brit. Med. J. 2:468-472, 1967). It is nOM/M:ghm

t hat suchgphysi ol ogi cal effects will be produced in vivo for only a sho
period, f@llow ng the adm nistration of a prostaglandin. A substantial body
of evidenge indicates that the reason for th|s4%apid cessatlon of activity 1
s that 3, e v RO AT A R AL SR P b ] Ebflnas

ot abol | o 1y deact ] vatii by Rl G e uf Aol

si de- Chal'_ and by oi datih&euséd. lﬁcP&séB5 ze&m 1y b\:ydr&my u)(QHeCHalpcc oﬁﬂ@@&lﬁrdte tedseddre ,

Acta. Phygiol. Scand., s8it, cG86, Uﬁ@?@yﬂan&nﬁeﬁem@nceﬁecﬂﬁsd tireapeitly) obspved

was, of C‘, ur se, cén3| de{ %‘}?‘”&fe@?‘?'ﬁ’ﬁl admirgstiapion, plethe Aatpigherogpelingins (see Lancer. 536, 3
prostagl agdi ns An aspect of the invention is concerned with a prdce&Ofr Pledaring a

2 Wwhi ch :;uld have phy&mﬁbagmaﬂhhanﬁmumtles equi valent to the natural
conpoundsg but in which the selectivityyof action and the duration of the
activity 4 el ectivity of action would be

goul d be i ncreased. | ncreased
expectedi#§o alleviate the severe,side ge{gé/pqpk§pularly
.obServed 5% fol | owi ng
gtagl andi ns (see Lancei, 536, 5

gastroi nt@stinal side effects, freqden
{ch;)a-op{os)pas for preparing

:ﬁldnlnlstratlon of the nat ur al

a conpounid of the formula: ML z N @err] 10 and its [err]

epi mer ; =1 10

wher ei n i's phepyl, A gugeg éyphenyl 3 4- nethylene di oxyphenyl , ° 10
3,4,5-tr nethoxypheny feréin OF |err]- naphthyl or nono- substltuted phenyl

wherein sfid substituent iAr isabkmgwn 3. 4-dimpthoxypbenet, B4-methjle )bhmelr 3aﬁfkyi—

R . , " - ma l st S
or | ower gl koxy; 15_ substltueftéséaloae uo?ﬂérr?e%h% gg\(# léw%t-‘t;l Hltgwevéqm%l e ng
1 to 6 cggbon at Of¥s, wherein &Mﬁfm Ki'e re 15
each 0 o ntegers from 1 R @& Bdwigéhoi laeexpﬂmu so t hat t e sum of n and m
does not “Bxceed 3; Wis lsmﬁ ggtbgﬁ?DQfmwggs69@5”@3WUh§wﬂmwmoﬂmtmesmﬂths
a single:Rond or trans bond dauble bond 20 M
is oxo, [drr] N gnd L \Ah%staaés@% Q6ek hehs ddabmsensi ngl e bond. or N s 2
a- hydroxyh and L i s hydrogdns wid h the prOV|so that when N and L 25 '
t oget her - ﬁorn1a single bond Mis oxo: X ig p- phenylpheq?xycarbonyl;
5- tetrazahyl or O [err] wherein R" is arkanoyl avin rom 2-10 carbon
atons or ycloalkanoyl having from4 to* 8 carbon aton&z aroyl or
substltutgd aroyl of from7 to 11 carbon %t ons
' N' and L when taken together form a single bond, or
N’ is a-hydroxyl and L is hydrogen with the proviso that when N’ and L
25 together form a single bond M is oxo: 25
X is p-phenylphenoxycarbonyl; 5-tetrazolyl; or
o
I
—CNHR"

wherein R” is alkanoyl having from 2—10 carbon atoms or cycloatkaroy! having
from 4 to € carbon m)'nb aroy! or substituted aroyl of from 7 to 11 carbon atoms
30 wherein said substituent is meinyl, halogen or methioky; alkylsuifonyl of from 1 to 30
7 carbon atoms; arylsulfonyl or substituted arylsuifonyl ‘wherein said substituent is
methyl, halogen or methoxy; the lower alkanoates, formates or benzoates of any |
free hydroxyl groups at the Cy-, C;;- and C-positions, which comprisesi—

a) when N' is a-hydroxy and L is hydrogen and Ar, N, m, M, W, X and Z are as
35 definad ,.bO‘C h\:rhrlvcma with an '1(‘!(" a < nm'mund of Formuh INC:— as

M
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al kyl sul fonyl of from1l1l to 30 7 carbon atons; arylsul fonyl or subst ";t ed

aryl sul fonyl wherein said substituent is nethyl, hal ogen or nethoxy; e

| ower al kanoates, formates or benzoates of any free hydroxyl groups at the

[errh and [err]- posrtr ons, which conpriséegsssia) when N is a-hydroxy and3L
Wrogen and Ar, £ @3y Xarezgs%fe}ipe%qb%%

"Shydr ol ysr ng with ag z"ﬂtﬁ{,ﬁi\) ,gaaﬁyﬁéeoﬁé”%rﬂ a‘cmﬁa 1l i*m the roviso that gf& [err]
L\er2 1s hydrogen M is oxo; , 512

«rve® or the [err] epi ner thereof V\,herer n Ar, n are. as defined
Sanove Tip s 2 re v et i“ﬁ“ﬁ%ﬁ&%“mmﬁe i the
ing RY ovi so t;hat When [e xre]n N'Ss }{ d@&@n is oxo and Ar, n, m, R, wbb N
and L. V\Hen t aker. a'fd)geieh@d‘d zfuawma:hgrnnfglde: drbpdtatingl dgentpx0 and Ar, n, rn 5
R W X and Z are as def]ned ahove, a orrpound of For rruI al,
above, {5ing a §“’g° N 'S“hylamxy and £ Wﬁ&p ﬁ is [err]-hydroxy and L
is hydrogen Mis oxo and Ar, n, m Ry W X and Zoeare as defined above,
with an a;cr di c dehydrating_ agent )/when N |s,{hydr oxy and L is
hydr ogen, IaM is OH[err] 10 and™Ar, n, R, Wand Z are as defined above,
reduci ng conpound of the Fornmula 10 1, above, wherein N 1is
[err]-hydfoxypand land Ary o W0&A Z aM dsSie e abdVe, refucinBa cBnpdind¥f B8 Fordndd € aSto
defi ned apove, witH, &o&amthem INne@I{mdrmg aagemhy\dkugexh \dcemonvtn,ma‘t:twm
with egs er or car bcrse m@sabere VR BSATPPWY! e tinn @yrdr)fér d@re?ézpd i f
desi r ed, epar at i n dm gcrfxfﬁ’ﬂ’sﬁﬁ)g%fgo" fo Ca’ﬁ%’ bod? SRAENTN i s
lSta- hydroxy; Lis hy ro e X are as defined above, 15

ia‘hd Wand!Z ase si nighherti'dnds-hvctz@ad:yal gtiydragenyAhRdr, cngeh«'atf‘rmgeasd;ﬁn@onhnd, of 15
* For mul gs 15 W and Z are single bonds, catalytically hyo(raman%

n, m Mand X are aiﬁab LD ttn b MJ&“&%?E@Q aﬁ’j‘%% bt &&é"ﬁ@iﬁ sea bond
rw&\nenleratrans dﬁwbhﬁ‘.ebzeﬁtd and |s asrngeb d when Wis a m of

cis double bond; 2 ox isr i.S. hy dsro en ,grr

m X and 1 a8 a {0 L pena St "rd*tz@ﬁérm.ver% s Jians
doubl e bond, Se' eCtdo)ﬁ% ¥hd Bﬁﬂﬁ‘vﬁﬁ hElemamCRWﬁ)Qﬁl '3rQif’vI .= k.2b

R n m X and M ar¥ ias cil ébitie toraitod &7 arad:dﬁtrdsubac bors; doubI e bond and Z |s a

trans doubl e bond; dﬂgw:}g X, is ;Bl hen enoxycar bo
N, Wand|Z are as H&§S enylphex % % ' iq;%@ oLRALS ir” | a
V\/nerer n Xj |sai-3COO—| ﬁ%, np}t,ior a comp phenyl pﬁg ﬁgd ﬁf é‘}u 25
g) when X‘rs 25 [err] wherein
anRL is asdefined abd®&henXinr R n, m L, N, Wand Z are as defined 30
above, 25eact| ng a conpound of Formul a | a@ove wherein X is COOH with an
30 |socyanrate of the fornmula R'NCO, whereign R' is as defined above, and
hydr ol ysi ng t he conpound t hus obt ai ned -afid-NHRdesired, preparing the

9ferr]- ori9ferr] as defined abdvel Bf e~ rANG, éQ \“v] 4owner  al kanoat es
formates oy bw‘lzoatagﬁveort'e"ﬁ:ﬁegsz{dgérc ﬁygﬁabxyrnéh@p%x ‘herein a;? is COOH wu@r—].. he 30
nabifd 11 [err] and [ erisocyqnei ti oirs fdayurdea(‘;‘ﬂmgweared 8ONPCINdigingd tahotehend

r@rﬂ ropriate 35 hya 1§§;;é§ ‘éq dhus obtained; and if oeq.red prwarmg the 9a- or 93-,
&

m 380 Mor e38pec fi cal 1y e sfmébfﬁ@m BRSPS for
D‘I‘ Epal‘l ng 33 cvlatmg agents 35

e More specifically, an aspect of the invention resides in a process for preparing
| a compound of the formula:i—

30 wherein said substituent is methyl, hal ogen or net hoxy, @

L are as . N
- OH
35 '

IA

(cnz)ﬁ-c—(cnz)m»\r

e e e s e A S St A L 1

and its C,s epimer, wherzin Ar. R, n, m, W, Z and X are as hereinbefore defined,
40 the tri(lower alkanoates), triformates or tribenzoates of the free hydroxy groups at 40
the C,-, C,,~ and C,,-positions, which comprisesi-——



a conpound “6f "t hie fornmiilai“> are as 35 | A [err] and its [err] epiner.

whefein A\, R n, m W Z and X are as hereinbefore defined, 40 t he
tri(lower 'aI kanoates), triformates or tribenZoates of the free hydroxy
groups at; 40 the [err] and [err] positions, which conprises:-- 4
1, 456, 512' 4 a) drolysing wth an acid a
corrpound of Formulda 11A. - [err]l or its [err] évﬂﬁfé wherein Ar, R _n,m

W Z, X and THP are as J}%&U}Qﬁ‘i QItE akafil R&@mpund of Fop()lulfi@m"-c-' ng a conpound
-of the foknula: 5 err] or its C

epimer, wherein Ar, n, m R W X and Z & e as defined above, with a

car _bonyl r‘educi ng agent whi ch does not act \Mt ester or car boxam de
groups or :carbon to carbon doubl e bonds m$epar ati ng the 9a- and
drogenati ng a conpound of -

9[err]-|s@rrers 10 c) catalyticall
Formul a | A, above, wherein Ar. R, 10 A, m _ a _(tgez fiped above, Wis
a single Bond or cis doubl e bond \/\heWOZ is a r"a,g dzi‘u fbna-¥nd Z is a
single boﬁd when Wis a CI s doubl e bond, to & con%ound of Formula IA,

above, whérein Ar, n, def abo n Z ar

ponds. 15 " a) when e RREmT 5ﬁ°§hox§'§a'} 3or) 2R ,and Ttk G Bt Bertinlort
and Z areias defined 15 above, reacting a conpound of fornmula | wherei n X
is -COH \@Ath p- phenylbheﬁlmmg se§ompiopnrd f the f@mulr r] 20 wherein R' is
as defined above, M Ar, R n, m L, N, Wand Z are as defined 20 above,
reacting a conpound of fornula | above erein X is COOH with an isocyanate
of the fornula R'NCO wherein R' is as i-ned. akgo and hydrol ysing the
conpound tthus obtained; and, if desire rWﬁ% 9lerr] ssor 9ferr]-
11[err]- gnd 15[err]-tri (I ower al kanoaf! X farmates or fribenzoates of
the free Rydroxy 25 groups at the [errY -aiid (ehzﬂ,;]-op@m)mrons by
reacting daid conpounds with the 25 approprl“at e°“acy| ating agents. More
speci ficalil y, an aspect of é‘he i nveEtl on reS| d,eswlpan proces forab;g{eeem{\l ng

s rein Ar are as defined
a conpoung of the f Or mﬂc)a#bon) uc nQ ut wh!c docs not rea [Wlt néer or carboxamide groups or,

1,456, 512 i carbon to carbon double bonds, a ebdréti
Ar, R n, im w Z and X arc as defined above, the
¢) catalytically hydrogenating a compound of Formula 1A, above, wherein Ar, R,
f.-' n, m and X are as defined above, W is a single bond or cis double bond when Z is a
trans double bond and Z is & single bond when W is a ¢is double boind, to a
¥ compound of Fermula 1A, above, wherein Ar, n, M and X are as defined above
and W and Z are single bonds;

the &P d’na@ﬁ-xsoweﬁf ein

15 d) when X is p-phenylphenoxycarbonyi, Ar, R, n, m, L, N' W and Z are as defined
above, reacting a compound of formula I wherein X is —COOH witk D-
pheny[pnenol

¢) when X is
0
]
~—C—NHR"

20 wherein R” is as defined above, M, Ar, R, n, 1, L, N, W and Z are as defined
above, reacting a co'npound of formula i above whe*cm X is COOH with an
isocyanate of the formula R"NCO, whersin R" is as defined above. and
hydrolysing the compound thus obtained; 1-1d if desired, preparing the 9a- or 93-,
11a- and 15a-tri(lower alkanoates) triformates or tribenzoates of the free hydroxy

25 groups at the C,, C,, and C, positions by reacting said compounds with the
appropriate acylating agents.

More specifically, an aspect of the invention resides in a process for preparing
a compound of the formula:—

I

Ho'

'(CHz)n‘— 0- (CHz)mAr

16



di (I ower al kanoates), diformates or dibenzoates of the free hydroxy groups

at the [er
acid, a co
5 bef ore
whér eidn Ar,

r] and [err]-positions which conprises:- a) hydrolysing with QF

mpound of Fornula I1D'- 0 5 rer'y]
[err] or its [err] eplm[&:)

Rsm n,_ W Z X [err]_and THﬁéa?ﬂ?s as_defined ahqve; h) 5

catal yti cal l'y hydr ognatd.NepifeC URBRIANGE, & nFRr Mul2ankiB 2Rhe \éehincwhBsR! meAr, X,

R, m and n
“when Z is!

are as def

are as detlomdlxahmwm Wdrgates i mg&«aodmnﬁl tierfrea wdrsxngmvhﬂsat thend
la trans deuland Goprditiandwirich sompristsigl e bond when Wis a cis doubl e

"bond, to afford a 1 . f n_Ar, X m n, and R
l| ned abov@ hgﬁc?l)v@g%gangg arlég&gqﬁhgloéﬁgmgé bit-

conmpound t
al kanoat es
groups by
Mor e specif
prepari ng
[err] 25 [

c) when

X is p-phgnyl phenoxycarbonyl, Ar, R 9n, m L, N, Wand Z are as defined
above, redgcting a conpound of formnul Icwnv;ar in X is -COOH with p-
phenyl phenol ; sMth a 15 d) whe -~1Wx
15 0 Ar, R 10 s [err] nZis
a d above wher.€i n efl n Qv M- Ar, R n,
nbefgre | N Wand Z are as defined*above, rgac i g“'a cg%ndq%’f fornmula |
above wheriein X is COOH with an isocyanate of the fornula R'NCO, wherein R
is as defined aboveer grd, LehdrMachein Ar, ﬁ5m, n, W, Z2R, R? and TR Ods)iRfimtd ab&R ;

hus obtai ned, ‘and, if desired preparing the di( I ower 20 with p
, difor §1maIU|hb! g@%{"&a ptchre,d ¢frFe 111313 ‘Bb‘ﬁ r‘gﬁ&
S.
(l a

reactl ng gj“@“?}bﬁgg @E: b§ éi[f?‘ i i

caly, Pl 8 WhBNRMKA, ’Nm! €5k RirddadﬁxxﬁHQE&SSnJWr 10
a conpounahcbz atehdnglobamds;a: - def i ned

mn W X and 7 ar Bl %@E@P?ﬁﬁ%pﬁ@;‘ﬁéﬁ ﬁéqzliwtz; Wﬁ%%%aes ‘*ﬁ"s?f

formates ot
Wit dat | ng aj

benzoat gfengiphdndg [ €rr droxy group, which conprises:-

ou gﬁ‘[err]
6 or its [
1AL RN an ¥c

"5[ é Z are
g db Wi th
5

defined 15 |

with p-

defined 20

with an
we, and
v or 98-,
hydroxy

with the 25

TEparing

conpound of Fornul alB, 0 Jerr err

er d) when X g.456] 5%_2 I 15
rr] epi nmer V\,herel n Ar, R m noW X and 'Z are as defined above,
id; b) when X isp- phenyl phenoxvcarbonyl Ar, R, n, m L, N, W
qs defined above, reacting a conpodR” of formula | wherein X is

p- 5 wher@melg’ is Qs &:lmen above, M, Ar, R, n, m, L, N', W and Z are as defined
above, reacting a compcund of formula I above whe"em X is COOH with an
isocyanate of the formula R"NCC, wherein R” is as defined above, and
20 hydrolysing the compound thus obtained, and, if desired, preparing the di(lower 20

alkanoates), diformates or dibenzoates of the free 11 - and 15- hydroxy groups by

reacting said compounds with the appropriate acylating agents.
More specifically, an aspect of the inventicn resides in a process for preparing

- a compound of the formula:— .

0

) = X IC

25
Z
._,_'\(CHZ)H—O-—(CHZ)mAR
O
and its C,; epimer, wherein Ar, R, m, n, W, X and Z are as hereinbefore defined,
the lower alkanoalcs formates or benzoates of the C,,-hydroxy group, which
: comprisesi—
| a) treating a compound of Formula IB,
0
o w
! 1B
HO' . NeH) —0-{cry) Ar
27 “on n m




c) when X is O 1| [err] wherein R'" is as defined above, M Ar, R n, m L
N, Wand:Z are as defined above, reacting a conpound of formula | above ™
- wherein X:is COOH with an 10 i socyanate of the formula R'NCO wher ei S
R' is as defined above, and hydrolysing 10 the conmpound, thus obtai ned;
and, if de5|red p6repar|ng the [err]-Ilower al k@{&g@ies formates or

benzoat es ‘by react++rg—sai-d—-eonpeund—w-t+h—the—appropr-ate—aeyat-ng—agents——

Wthin the anbit of theorjita@arrpirom whsrein 4r. Gces 9, VoX apd &pes +Sr¥bf'a‘=d@éﬁ¥?®nﬁ’(‘ja’bf
15 the formul a;- 2cid:

15 [err] [err] and the %E&x 15&3@5@@IrbMemelmn%,Lm Wand'Z aM/as defin¥d
and THP are as herei nb ovee retin mﬂmwhd aonpimtised w‘&mm|X1gs a—Co@owiid pof
Fornmula Ik:- OH [&rr] FRpheaylphenol; or the [err] epinmer thereof, wherein Ar, R

n, m Z and THP are as(fg%’l psd, above, 20 with an ylide of the formul a
[err] wherein X is as fined above, with the proviso that when X is
p- phenyl phenoxy carbonyl, the conpound of FoOwla 11 is first reacted with

an ylide 25 [err] and the resul ting Wﬂg 25
esterlfled wi t h p-phenyl phenol, to afford a Ct d of Formula Il A wherein

Ar, R im X, Z and TkiRrah ﬂ”aﬁasdﬁflhdﬂ!&ﬂiowweﬁ.ralldn\/ﬁ,ll&Nﬂ Wi sddDai | ae dEfoned
and Wnen irequi red, subzbe emctlyg hy:de@»E‘Id&Iflf XF‘Q)F: “’I‘!‘A“
above. whérein Arl0 R n‘@l"cxg’r‘:fgmﬁ?f a% (gg ‘QF{% f) oy
doubl e borid, and Z i s ajodReter or te. “E ﬂ’w*:ﬁ‘mae;ﬁib fed ting

formul a II* above wher eiagedts, R THP are as defi ned above and W
and Z are:single bonds, se\‘vébmlﬂwfe#fyblmfdh@gemlphﬁgﬁﬁombaﬁlafﬂlﬁ agmpayngd af| A
above vvhenel n Ar, 1R mthefAYlaTEP are” as defined above, Wis a cis double
bond and 4 is a trans double bond, to forem a conmpound of Forrnula IIA,
wherein A, R m X, n and THP are as def{ned above, 35 Wis a single
bond and Z.is a trans double bond. "'Wx 3_5 Furt her, an
aspect of it he invention is concerned wt Process for preparl ng a
conpound df the fornula: - 7 CHa) 0~(CH2) A . HAA
1,456,512 § THPO oﬁpf err] and 't he [err]

epi mer thereof; wherein A\, R m n, W Z, X and THP are as her ei nbef ore
defined, which conprise [ 0 W Az, Hehefid ar as
wherein A, R n, m X ig&lﬁgﬁié!% ﬂé%%éﬁ“ﬁﬁ%?g@gm@brﬁﬂfbﬁ%ammoﬁbmmcud—u n
5 aqueous. asul furic acid and acetone. In gener%L the present invention

provi des q conpound of the forml a: 0 ;J

I

RO N (CHo)m 0~ (CHp )y

R OTHP

20 or the C,, epimer thereof, wherein Af, R, n, m, Z and THP are as defined above,
with an ylide of the formuia

(C¢H,),P=CH—CH,—CH,—CH,—X

wherein X is as defined above, with the proviso that when X is p-phenylphenoxy-
carbonyl, the compound of Formula II is first reacted with an ylide
25 (C¢Hs)s—P=CH—CH,—CH,—CH,—CO,H and the resulting compound
DR esterified with p-phenylphenol, to afford a compound of Formula H[A wherein Ar,
e . R,n, m, X, Z and THP are as defined above and W is a ¢is double bond, and, when
I required, subsequently hydrogenating a compound of Formula 1A above, wherein
Ar, R, m, X, n, and THP are as defined above, W is a cis double bond, and Z is a
30 trans double bond, to form a ccmpound of formula 11 above wherein Ar, R, m, n
and THP are as defined above and W and Z are single bonds; sclectively
hydrogenating a compound of Formula 1IA above wherein Ar, R, m, n and THP
are as defined above, W is a ¢is double bond and Z is a rrens double bond, to form a
compound of Formula 1IA, wherein Ar, R, m, ¥, n and THP are as defined above,
3as W is a single bond and Z is a trans double bond.
FFurther, an aspect of the invention is concerned with a process for preparing a
S compound of ithe formula:i—

10

15

35



ML [érr] and its [err] epiner; wherein Ar, R n m W Z M L, N and X

are as hereinbefore 10 defined, and the | ower al kanoates, formate d
benzoates of the hydroxy groups 10 at the [err] [err] and C, - p05|t|o
More specifically, the present invention [0V des conpounds of the 7
Formul:ae: 1A [ £} —-and—it-s—ferrd———

er, V\/nereln Ar, m n, R X Y and Z are
AN, 1, 456, 512
“provi des corrpoumsi of the fornula: -
OH 11A [err] and the [err] epiner { eg pRer ei n Ar n, m W Z X and
THP are as herei nbefore defi nedn@@d a % PountFof o (ﬁﬁﬁﬁ‘éﬁrml a:.- 0 [err]

5 [err] [err] and the [err][ epiner theréof O™Mherein Ar, R m n, W Z X
and THP are as her eianbefe0Cg egRfck MRdeof PoriraRr Ad RCQmotde Rfﬁwdt'hﬁﬁ%ré)fis

For rrul,a | wher ei n Mhersinbsdore definesd, a/hshrtgir‘gndo@md;tuamjcdﬁﬁpoum $feFariulayita:oxy, n
and miare each 0, Ar is phenyl, W i% a cis double 10 bond, Zis a trans
doubl € bond and its C,, epiner; wherfein n and rn are each 0, 10 Ar
is phenyl, M is [err] N is [err]- rw hydrogen, Wis a cis
doubl § bond and Z is a trans doubl ¢ nd V\/nereln nis 0, mis 0, Ar is
phenyl;, Mis oxo, N and L togethe S a s ngle ? bond Wis a
cis doubl e bond and Z is a transwgloubl € behd. (GiePatGe)n . sizf, mis 1, '
15 Ar jis phenyl, Mis oxo, N is [err]- Hydr &%, L is hydrogen Wis a cis
doubl ¢ bond arsd Z Whcr8int ARIRS nd @y, av had & arvhieldefidRd ibb®e With BRrbficlacidn 1S 5
phenyh M is H aqueous sulfuriq @id dndNicetoge.[ err] - hydroxy, L is hydrogen, Wis
a cis doubl e bond and ¥ gegergh heptese B MEOT Bigidesp compound of the forawlat i onal

pr ef er*r ed conpounds are those of Formula IA wherein n and m : 20
are each 0 and Ar, R W Z and X arefas hereinbefore defined, wherein n and
m ar e leach | and Ar R W Z and ~a ore deflned Il - (5 -
_tetrajol yl) - 9[err] 11a, 15[err] - ydroxy - 16 - phenoxy - 17,18, 19, 20
- tetrianor - cis - 5 - trans --13 /T i - h nesulfonyl -
9[err],, 11 [err], 15[err] - tri hydroxy - "'-:HS%H@??IOO @5 ,ﬁ.

13" pr ost adi e-nlam de,

17,18,119,20 - tetranor - cis - 5 - trans -
N- et @anesm fonyl - ang #s43, epimer; wherein Ar, R, n, m, W. Z, M, L, N’ and X are as hereinbefore

10 defined, and the iower a]kanoates formutcs and benzoa'es of the hydroxy groups iO

at the C, » Ciy- and C,,-positions.

More specifically, the present invention provides compounds of the
Formulae:

epi ner, and [err] and its [err] epi
as def;i ned above. 8
8 Addiitionally, the present inventi

oH

1A

(C”Z)yi.o - (Cﬂz)aAr

15 and its C, epimer, 15

ERGEPYE JUE R APV SN

LS
PRV A AU

IB

MO

and its C,, epimer, and

- st P
e d B ik s ki a5

1 . and its C,; epimer, wherein Ar, m, n, R. X, Y and Z are as defined above.
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Olert],11[err],15[err] - trihydroxv - 16 - m - nethoxyphenoxy - 17, 18, \".320
- tetranor - cis - 5 - trans - 13 - prostadi enam de. and N - acetyl - @
Olerr],11[err],15[err] - trihydroxy - 16 - phenoxy - 17,18,19,20 - tet

- cis - 5- grans - 13 - prostadi enan de.45&6mt her pref erred conocunds age

t hose¢ of Formula 1B eLn 0 and mare 30 Z, and— X
are as hereinbeforc gé(}ﬂ"onng t%'gcsem m““z‘a“r’fb“%"%esea compound érlgb%éQEYQT and Ar,
R, W Z and X are as herei nbef or e dgfi ned, N - acetyl - 11[err],15[err] -

- di hydroxy - 9 - oxo - 16 - phenoxy i 17,18,19,20 - tetranor - cis - 5 -
trans - 13 - prostadi enamide. N - tw\_,“_’;/‘iq,{’é( ],15[err] H\hydroxy -9
- 0X0 - 16 - m- nethyoxy - phenox 17 18, 19,2 tetranor cis- 5'-
trans - 13 - prostadi enamde, | - (CHa)m B-Qénﬁ)ﬁlrm yl) -

11[efr], 15[ err] - dihydroxy - 3% oxo - z46“gmphenoxy - 17.18, 19,20 -
tetranor - 35 cis - 5 - trans - 13 - prostadiene and N - net hanesul f onyl
- 1ilterr]15[err] aﬂd dhehrszdr? jojer -thgeof whegein AXG R, nphmeWx ¥, X and TP h&: 20 -
tetranor - cis - Hereinppigpedefinedzand gycompoupd afthe f%{ﬁ‘i”Be 9

1, 456,512 0 - .9 Mre specifically,
preferred conpounds are 16 - phenojy - 17,18,19,20 - tetranor - PCE, p -

bi phenyl yl egter, 16 - phenoxy - - 4 etranofg - [err] p -

bi phénylyl eSter and 16 - phenoxy 17 118 19 20 - tetranor -[err] 5
p- bi phenylyl ester. 5 epernad,)goe(derr err] epinmers of the
conpgounds of Formula IA 5 R€péomal Iy preferred pr ost agl andi ns
are the follow ng: A conpound according to formula 11A wherein X is [err]

R' is acetyl, Wi andtls Qucbowbireh&nenfdwh&emsma R,rmns Wp@bKXeaddondp aR as

hydr égen, n 10 hereinhefgre 4 P ch 0 h %

10 A:conpound accgpgl, qere ng&%ef ﬁoi §’§ r‘ﬁ’t&,’%zbl’ singlfy i s a
cis ¢doubl e pond, Bohd zalstarnazasdaleu Jofd BN mﬁleﬁ ERGE and n fed:aeﬂ@ eagh
0, Ari i s phenyl. Ardopiporn®! sccording to formul a 11A wherein X is 0 15

15 -€NHR and R' is methanesul fonyl, WHs a cis wbl e bond, Z is a trans
doubke bond, R is hydrogen, n and msre eggh O Ar i's phenyl A conmpound
accoFdr ng to fornula 11A wherein XlS“o[;err] 20 ™ and R' is

met hanesul fonyl, Wis a cis double bond, Zis a trans doubl e bond, Ris .20
hydr @gen n and mMNrisa- bﬁchyoL:saydiog%r» WssmsmnMthemxtsatv'Ethiost;labéddng
mat efi al fog.the V) ing V::?Ff Z@ PosN| Welntogvaheraom awiaglt abl e

I'

commérci al | y° or ar &y iBide 1% SR g,y hergin njis it Iy he atd .
For exarrpl e, to rrﬁkeladhmiliu%m bodd, OMQr ¥ gels ﬁms OUbletb nd Hje}
starting material for the synt hesis of the 16 phenoxy 7, 18 | 9, 20- tetranor
pross 25 taglandins. one cools a sol ution of dio%%ethyl nethyl phosphonate in
tetrahydrofuran to [err] in a dry nidrogen, at @bsphere and then adds

n- butyl i t hi.umin hexane dropw se. sl owt;y Aftetstirri ng, et hyl

- 2- phenoxyacet ate is added dropwi se. After 3 to 4 hours at [err] the

reactii on m xture ;g H%Q 495 Jagaggmw LS TRELM M8 o3 i o ranc ISR @l zed Wi th
acet I'c aci daand rot ar\ma;ay QFcfirR ﬁ%p@un\\m hcg F o0 drdiPHAnd 20
C o are each O and Ar, R, W, Z and X are as 1erembefore defined, wherein n and m
Y are each 1 and Ar, R, W Vi and X are as hereinbefore defined, I- (5 tetrazolyl) -
%a,1la,15a - trihy droxy - 16 - phenoxy - 17,18,19,20 - tetranor - cis - 5 - {rans -
13 - prostadiene, A - methancsnlfonyl -9a.lle, 15 - trihydroxy - 16 - phenoxy -
25 17,18,19,20 - tetranor - cis - 5 - trans - 13 - prostadrenarnde N-methanesulfo"yl - 25
9a lla,lSa - trihydroxy - 16 -m - methoxyphenoxy - 17,18,19.20 - tetranor - cis -
5 - trans - 13 - prostadienamide, and ¥ - acetyl - 9a, H(r 1S - trihvdroxy - 16 -
phenoxy - 17,18,19,20 - tetranor - ¢is - 5 - trans - 13 - prostadienamide.
Further preferrcd compcunds are those of Formula [B wherein n and m are
30 each O and Ar, R, W, Z, and X are as hercinbefore defined, wherein n and m are 30
each l and Ar, R, W, Z and X are as hereinbefore defined, ¥ - acet\l - Ha,l5a -
dihydroxy - 9 - oxo - 16 - phenoxy - 17,18,19.20 - tetranor - cis - 5 - trans - 13 -
prostadienamide. N - acetyl - lla,l5x - drh)droxy 9-ox0 - 16 - m - methyoxy -
phenoxy - 17,18,19,20 - tetranor - cis - 5 - trans - 13 - prostadienamide, 1 - (5 -
35 tetrazolyl) - llrz 15a - dihydroxy - 9 - oxo - 16 - phenoxy - 17.18,19,20 - tetranor - 35
cis - S - trans - 13 - prostadiene and A - memanesulfonyl - i, 15« - dihydroxy -

9 - oxo - 16 - phenoxy - 17.18,19,20 - tetranor - ¢is - 5 - trans - 13 - prostadien -
amide.

. _
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and tthe conbi ned organic extracts are backwashed, dried, and concent r/aRes

" to giive, the desired product. To nmake substituted

16- phenoxy-17. 18, 199, 20-tetranor prostaglandins, one 35 requires
substituted phenoxyacetic acids which ar pM?ﬁmﬁ%%r ed by condensation 95
of appropriate phenol Mekd khedifibak 0p& k16 c@ﬁabﬂmﬂf a@Ster phdhofl ESRIE;B,20f- base
as descrl bed by J. téfandretRsits en pipAatyly! Ginenit -Sbamdy n&li8d8,26 ; tcE‘i@(leQﬂnor
Beroza, Agri. Food!’g"’lé’l”r?"ﬂ)ﬁ“‘%Q rd11§5@henorh k! 8cl8RA e HETARSToR G AipEPYIY!
brompacet at e ﬁ%@'préf&rédhﬁe 8 eldaRerObr SR dbMpduIBE BoKdARIadiaves the 5
3, 4- net hyl ened| OXYy- 4Bspecially RbeftaK yaeellimdinnardiheBsibyingester. Simlarly, one
may prepare p-chl or opAervowyacetccerding@ &eindlp 1B #h&einrX iret hoxyphenoxyaceti c
aci d ‘and p-phenyl phenoxy acetic acid. The acids are converted to esters
by the usual method and thence into phosphonates as described above for the
unsubstituted 16-phenoxy starting corrpoun{tNmm To make the

starting materi aI fqr t he phen oxy: 17,18, anor -
prostiagl andi S Sﬁ%?eég Ea”fés g;g ﬁ%r@}sﬁrt(ﬂjbéwb ‘é‘l“ﬁc{{é%]i‘yd‘rogﬁ,ns is 0
prepar ed by t hOd 0 Sl fco o foaﬁﬁ?la 1N Mreia KK is@Qdtrazb kDI )s, 2 cis
converted to the esbgde acmxl Zhemmnctdbnbxlae)opd]dwhmmag@ asndlesot iebdddOfAr t he

16- phenoxy conpound. phEay!

| 6- benzyl oxy-17, 18, 19° 2?9% {’)'} attor B}’% to Srmnigi e WhesE ¥ duires 50

2- bengoyl oxyacetl c acid which is prepared gy the nethod of H Fisher and B.
50 Gonl ke, Hdby Chim Acta, 16. 1130 (19191132 and converted to the ester byis
st andard net hods and thence to phosphona Rt he nethod described for

16- phenoxy conmpoundpg R~ isHhthanesuifonyl, W is a cis double bond, Z is a trans double bdndHRGs 512

10 When, 16-phenet hodrvgeh/n 284 in S¢ Betit @1 AR Qh yostag andi ns are desired, one
makes® 2- ( phenet hoxy) adetamponrsd #cprgingfe foramianibh evherelieX et hod of Rot hst ei n,
Bul | . ‘Soc Chim, 51, 691 (1932), convertgyit to the ester and thence to

material is taken up in water, the aqueous phase is extracted in chl o@;rm
e

t he phosphonate as described for the 16-phgnoxy conpound. 5 To
prepate the 17-phenoxy-18; 19, 20- tri snor -pCNKERagl andi ns,” 3- phenoxy- 5
propionic acid is ¢ grted t‘o ter dthenetothe hopat e as
for the 16- pk?é’noxyhg)ré% ha’ @W; Sé‘;h P’éﬁg o,gv tﬁif’gﬂﬁsgn"’ﬁ %
pr ost agl andi ns ymwnmo ﬂlC'VS!'ldSLQ nlobel @ J:Q%aquﬂw&re

met hanolic HCl to ca@mlaelptomhertc@llx breirélm ORat hodi@c'h nownbmt squl'la@ndbc

sui tabl e for converfic S XA S OB i imgthyhie: Fé’ ?@gwomrlow ?gggggg;e, 130g -
phenoxy case.?>To prS %oﬁcé ‘;Lg d tﬂ}pfnet a?%&@rg;v B?ahydrofuran

5- phenoxyval eri ¢ aeé ipraemrnad,gby s n$u;vﬂ3ﬂﬁﬂirﬁﬁn hekandAm

Chem :Soc., 50. 19@70 ?bz&wlsaﬁdcc@wm getdylt?hpmvmai sphoidad éroaslsdéétrsrl bed
for the 16-p noxy ou r reachyory gyxtyre P algeh rre
the first st in t L%r:lﬁ adS 1L ace 1¢ dctéband.ro p&l 5:5rag;e%;h%£§%;n ﬁq\{@n mopj ﬁ')
appropri ate est'er wbibined dngad:kyitrmtalwbqnhwsp detd ahmuqnfcaduma to give the

0X0 hos honate 2. Thered peasiue re. obtai ned vi ousl| crj bed.
p P ?o make su%stg'uted 12 cnoxv 1'/6‘?6 IB Stctranor rost?siund'ns one
. ; 35 requires substituted phcnoxyaceL ¢ acids which are prepared by condensa!mn 35

of appropriate phencl with a haloacetic acid or ester in presence of base as
described by J. VI Petersen, Acta Chem. Scandznavnca,5 519(1951} or M. Beroza,
Agri. Food Chem., 4, 49 (1955). Thus condensation of methyl bromoacztate
with sesamol in the presence of sodium methoxide gives the 3,4-methylenedioxy-
40 phenoxyacetic acid methyl ester. Similarly, one may prepare p-chlorophenoxyacetic 40
acid, 3,4.5-trimethoxyphenoxyacetic acid and p-phenyiphenoxy acetic acid.
These acids are converted to esters by the usual method and thence into
. " phosphonates as described above for the unsubstituted 16-phenoxy starting
compound.
45 To make the starting meterial for the 16-phenylpropoxy-17,18,19,20-tetranor- 45
prostaglandins, one requires the 2-(3-phenylpropoxyjacetic acid. This is prepared
by method of Rothstein, Bull. Soc. Chim. 51, 691, (1932), converted to the ester
and thence to the phosphon te as described for the !6-phenoxy compound.
To prepare the 16-benzyloxy-17,18,19,20-tetranorprotaglandins, one requires
S0 2-benzoyloxyacetic acid which is prepared by the method of H. Fisher and B. 30
Gohlke, Helv. Chim, Acta, 16, 1130 {1933) and convertzd tc the ester by standard
methods and thence 1o phosphonate by the method described for 16-phenox)
compound.



The said oxophosphonat es are described and clainmed in Application No.

'22858/.76. 2 20 (Serial No. 1,456,514) In 2-3 the oxophosphonat ﬁ% As
reacted with the known [Corey et al., J. Am 11

1, 456, 512 10
(1971)] alde
enone 3. The enone 3
and 14 by reactiongmf

. 11 Chem Soc. 93, 1491
1,456,512 1 IO,
" -—chroﬁafcgraphy—ar—erysfa%%rza%—eﬁ——#%e
S

n @-R?@W*@*t:-éal%w-z -IW%@?WF@“‘G‘PW’& tlteaﬂ;ﬁiraqh olfol s 13
)- ethQiy)acetic aciq by, fTar examplg, the method { TR
. AN e A b
and 14 can be 5 as desoiRaTal @6 18¥h&OkUmflRQ AL Ogr aphy. hg enone 3 can
be reduced wi bh zinc To prepare the 517mwodxydsil@le0-wisnon prostbglamdinky 3ipbeaty-dr i dess
such as lithi umtripgtpégyggﬁfg;ﬁggmr&é,WwCacsm Kdurercyio hF pbiphagate s faghes whi ch
can be separated as’ AFGUR 1sfaale§ox9.qa§6.ba%r%&J}%ﬁnm,ch-pﬂéwfq%rmmrcofuran
or 1, 2-di r net hoxyetishanexeanatusahduitodnpdieyetc HT! 30 k¥BBit St toatht RGAGTbXy-
occasi:onal | y 1fet hamatyri¢ gcigrseitahle &d dooveesiau fe pepeipiniite Gis tdgsapibed] Qor the 16- 10

rlgdzcgl on. Fl[.)lrt her pp?l?g?ﬁ?g}%a:bé gfﬁhc%]:)xﬁzo?‘rﬁ.ﬁ%%mn&% E-;%penrg?r&/?b'ic acid s |

-§ is a base cai@hideq HMAIATSTA 3. Bakl £ Aok hohl: 800136 NBENI9R5hARONY

protecting group i sonvened ecthe phosphdnaterm slesceibsvnkienisipheandasel ed W t h

pot assi um car bonate i n met hanol or nethanol -tetrahydrofuran solvent. 6-7

i nvol ves the protection of the two free H?ﬁﬂﬁ#&l groups with an acid-labile

protegting group. 15 Any sufficiently acid-Iabilegroup,i.s

sati sflactory however, the Hnéﬁkgﬁpéhcgaﬁags,%;ﬁmé%%4ﬁ§b;%ngtdgyranyl, whi ch
u

can be incorporated in the no by tréat ment t i ydromys an and an

acid catalyst in an anhydrous medi um The®o lyst igs usually

p-tol yenesul fonic acid. Schene B 0 [err erfr] 20 7-8 is a
reduct;iion of the lactone 7 to the hgrniaceral & using diisgbutyl- 20
al um ni um hydride in an i t veht. Mo@y réaction teppeffatures are
prefegred and -60 to [er € F~%Howe¥#¢ , hi ghertepperature may be
enpl oyed .if over-reduction does not occur. 8 -i¢& Nur/fied, if desired,
by cdl um chromat ography. The cohpoun y.nd/‘lhﬁﬂﬁ%déscribed
and cl.ainmed in 25 Application No. 50/\%/. { Ser ipes No.

1, 456,:513). 25 22 '

1, 456,512 : -~ X2 8-9 {s a Wttig
condensation in which hem acetal 8 is reanLﬁd ith (4-¢arboxy-

but yl )it ri phenyl phosphoni um bromi de in di{et hyl sul foxide, in the presence

of sodi um net hyl sul finyl methide. 9 §s uryfTied as above. The conversion

9-12 ils an acidic hydrol ysig o elte AP camar gy oups. 5 Any
acid nay be used which d@h des rgc ‘?%Ln% “%He |l ecule in the

5 courise of the renoval of the pro ectind‘ oup; howeddy,.this is
acconpl i shed nost. often by use of 65% v/v_aquegus?acktif acid. The product
is purified as above. 9-10 is an oxi datd@yho ye csgtondy ;&fadhol 9 to
‘the kétone 10. This nmay be acconplished™gi ng—ahy oxi di Zigyg agent: whi ch’
does not attack double bonds: 10 * however, the=Jones reagent is
usuayﬁy preferred. The product is purifipdja% above+ 10

-

' E—o" Metzh 0~z ",o\fo
N y f A ‘H )

. As shown in Scheme A, the first step in the complete synthesis (1-2) is the
condensation of the appropriate ester with a dialkyl methylphosphonate to
_ produce cxcphosphonate 2. These esters 2re obtained us previously described.
§ The said oxophosphonates are described and claimed in Application No. 22858/76.
20 (Serial No. 1,456,514), 20
In 243 the oxophosphanate 2 is reacted with the known [Corey er al., J. Am.

PPN, TR TR




_ above 11- 15 is an acid-catal yzed dehydration. Any acid nmay be used fo |
t he process which does not cause extensive deconposition of the product

but the nost sual 15 procedure copgisyis of dissolving 11 in an
excess of 97 omed—by— Hofr-wHth-tece—wat-er—ard————

extracti on of the Yff?@jﬁé@‘t %fft“er‘ (ﬂEH ! stdghxde g 1itodpteapitiadirpeaterr b Mned.
The product is purTTigf et tol8e. SRaIPG hatrd o8k dShal 13 analisBy

-1, 456, 512 reaction with the aporoorrat" metal alkyl and the isomeric /3 knd /ASai Be
il ustrated in schepma b5, comBmaQ‘r@nmo »béhesubvst Btoan dd rédyccdwitm zmchene B

to provide prostagl¥ F’Hd r“i‘ V{iw d“dfasuc ety ib fdedofne
mlel‘ae o z.éof %rrcr}_’l}éc n!é); l%j"‘ééﬂ above. E@Eir‘npli)aqﬁz 181

10- 1i is carried out in the same manner as 9-12. The product is purifiezjie

synt hesi s of precu&ﬁ&£§1 §M ﬁ Lidhe d
9, 20- pent anor pr OStﬁ)@leﬁxsl,dalfmSuch5occasromll\ metHalol 3s heferrckiSio érhl&e&ﬁ&ﬂ’&rt dJfs

reduoed to tHe tetre ﬁy@noﬁno rpoYrniicoug 4Fhem0“n0n56 any of ‘the
complex retal hydr 4 LR ALY ulsgo o rsr;,br:@*bsrrr*rrry el )
preferred is [err]ecar QRUELSH od hedhd rahvcﬁ&@rﬁ%ﬁrf:ﬁ 607 towieaeh ot her
by colum chr omat pgr aq?hof tFaJr»\torfe:remyﬂm;wltghmmonpomrads la&ulﬁpﬁbt&uﬂg‘gr&ﬁﬂ']erre A
can Be reduckd 10 Anysu fr,c&rlradr a& O it 1L Etfg %ﬁm s gsupbone is 2
respect| vely. The éh& %n 11r¢lh:x‘ alyst n ¢ npag cﬁu Pq bt ligr?gﬂé agkg I's nOt
critiical, arid hydﬁogeﬁammuﬁb schene al so usef ul
|nterned|ates for the 13, 14- drhydro proﬁEHgLahdrn analogs of the present .
|nvent|on This reduction may be achieved with aitp€r a honogenous catal yst
such ias tris(triphenyl phosphi ne)chl oror hodi um or with a het er ogeneous 15
catalyst such as platinum palladiumor rhodi “Tn a simlar way the

precursors to 15 t he 15- Iomer—eﬁ/’//,,,fv A
al kyl’- 15-substi tut ed- 16, 17, 18, 19, -pentanompros ?%Eﬂ?ﬁ@m fare synt hesi zed

by substituted conpounds 13 and 14 for 4 a 58y 8sPctively, in the
synthesis just described. The copversion 19, -19'4 20" and 20 to their

respective prostaglandrns f o t he ute sho n scheme B when 4 is
repl aced by 19, 19', 20 20" and 20 to el d the

13, 14- di hydr o- PGE2, [err] [err] —ssri es\ of 20
prosfaglandin derivatives. @mﬂguhngpgen Alompro-GidaAr group at
carbon 15. Schene D 3 [ amf] [g?fhp W “OTHP

the preparation of the varigus refuced 1 bsei t ut ed-

16, 17, 18, 19, 20- pentanorpros'aglandl pxeclirosrg 19-22 arried out as
9 e us ghﬁ?ﬁka/gprecursor to a

illustrated on Scheme B fo
13, 14- di hydr o- 15- substi t ut 6, 17 18 19.20- prostagl andi n
%@o{oa@@ﬂ‘b 2 ?C:a‘é éccf o a 13, 14-

1, 456, 512 ﬁsﬁ/ 14 Schene E illustrates

=

of the "2-series" or as in
5 ~ i H OTHP

o | co

N NN X "\a/\/\)(
,’Q)f(cﬂz)n‘o' (CHE)mAr K -(CHz)ﬁ' 0—(CH2)mAr
w ‘ Ho # O _

2 pd
. N NN
a s ’A;-' _.G_I.HH_‘. ﬁr\
\‘Uﬁz)n \u ‘)m"
W OH 15
20 7-8 is a reduction of the lactone 7 to the hemiacetal & using diisobutyl- 20

aluminium hydride in an inert sclvent. Low reaction temperatures are preferred
and —60° to —70°C are usual. Howgver, higher temperature may be employed if
over-reduction does not occur. § s parmed if desired, by column
chromatography. The campo-'r s 3 10 8; 13 and /4 are described and claimed in

25 Application No. 23950,76, {3er-ai No. 1,456,513). 25



di hydro- 15-substituted- 16,17, 18, 19, 20- pent anor prost agl andi n of the " 'I".'\t
-series 22 -23 is carried out by catalytic hydrogenation using the cat a@(y{g
descri bed for the reduction of 4--19 of Schenme D. Internedi ates of the e
21 are: prepar eEzhby sel ective reduction of the 5,6-cis double bond at |ow

t enper at ure us+hg—eat-alysts—10 such 43 80se described for 4-19 and2
17-23.: Especi al | y pr ef &s¢ied Winig cobddessari@didohicBRemiacetal @ isir8act-l it 8cPhoxy-

pal | adj um on car bongg %EEE% ﬂ‘g“ P}%’g‘l?% bepmiéet{t%%o;?sﬁ%bngi% lim ¢heoprefe@eer %f
“Internedi ates of th IE cher z@@%l is‘nnb}i.zf, \ ¥ 5-subst i t ut ed-
16,1 7,18, 19, 20- PENAAPQLRI S (5R0ls @i 0% s W@ﬂi§§§£§%E§T§ﬁ£ﬂﬁﬁﬁﬁkﬂﬁ#§JOUtes
9-15 of schene B, bugburad fohcasmavapofeburs@ttite@rapmuiendSthRis abbEndiviee mbds
e e L R Bt ma ot

15 SCh;Ems E OH accom' lished usin :m‘w.' bxidi'ziggﬁ' i a 5 rifore,
the 15! subst i it ed- howdver, i 1bRes 20mpa ns R BIE DEORE AT LA, i% ?Jffﬁ"@ LCEE?S&E' 10
[err] series may be obf&i/hédadiedaot inythé saom minher @12 Tpopadng ippueisitagl andi n
anal og! of the "2-sePP‘E’§;L19y§ it Rrotecting the hydroxyl by.introducing
aimechy- 20 el i I M dngteatl il s
doubl e; bond, &nd r epmeeduge tdirists 20 JBJOARCA 1iNGn GRS 970 Eorritt J&Jﬁéﬂ&xb&rby of 15
the prptecting groggu"qnsvﬁlhwa*@w apcoomplonghtd pradycttafieghereartingphatb tie has

prost agl andi n_anal 0§ U nErhRPFLsh SrRysfiFt M o8 | ane and tri et hyl ani ne,
the reduction is acconplished as discussed ghowe for 9-21 and 25 .
removaj of the protecting group is acconplishea by contacting the reduced
25 protected conmpound wi.th 3:1 v/v acetic aci

er AQ 0 m nutes or
until veaction is substantially conplete. The\[grr lyers of 21, 22 and
23 can; be used as precursors to the 15-epl ®erie g{: t é?f"@ndi n
u

derivatives described above, an ~(1 owneral kyb) _f -substitut®ed- 30

16, 17,48, 19, 20- pent anor prg andi n_r eduged the_5-8._4and/ or the

13. 14-nosition 30 and~t het err] epiners n pe Fff_ggée Jfromthe
appropriately substituted anal ogs and ®9 wh s§," "hesed follow those

of Schenme A and B. 13, 14-di hydro- 1 5-( r afkyl)-1 5-substf ut ed-
16, 17,18, 1 9. 20- pent anorprosta- gl andins are iTNablLENF O t he
approp{ri ately substituted precursors via Sche . (CHa)- 0-Cop)r In the
foregoj ng procedures, where purification by chro hy s

35 desired, appropriate chromatographic supportes include neutral alunina
and sidica 15 ~ 456,512 .

15 geli and 60--200 mesh silica gel is generally/prgf rr@g 4 gj{feh ;
chromeg ography is suitably conducted in_reaetion: R g mq\(/: S such as

et her,? ethyl acetate, benzene, chlo rm nethyl ene chl or | de cycl ohexane
and n-hexane, as .further illlmgi n the appended exanples. 5

1t wi.ly be seen that the geregoing formilae dégpt ‘t\epfl\erérﬁky active

_conpounds. 5 It will be chear,_however, t} he. por)-e4pepat ng racenat es

wi 1l  éxhibit val uabl e bi ol ogi cal aw virtue ot heir gontent of the
above-grent i oned bi ol ogically active opticC ishner, and it is intended that
such;riace mates al so be enbraced by the fore ~Napmlasyherein and in

the i ended claims. The racemic mixtures (o) O-CHa)mAr
o H R 18
g
- oH
4 ,W
¥ X
y _ P AACH)-0-Cha)mAr
i HO Ho/"‘-R H ’6'
0 3
- AN NN
j M’ X
: \~\ . /.A(Cﬁz)ﬁo’(ﬂ*z)m“
1 AN NN
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10 . are readily prepared by the same nethods enployed herein to
- synt hesi ze the 10 optically active species. by nere substit t i
of corresponding racem c precursors in place of optically active starti
mat eri al s. Iq3nunerous in vrvo and in vitpssgigsts we have denonstrated fzhat

t he heM/pros sess 5700 aeTTVITT oS arable
Lo those 16 0 oy ﬂ% gf TP B st For e rEL s
tmtrilc,s

i ncl gude, anong ot herschémet enwe qe&uearslt&mkaﬁ edaisymet Hsususcl e
from gui-nea pi g umewuﬁ ur&ehw e mn@eummamwuﬁat uterus i nhi bi tion of

hi st ani ne-i nduced brd FWmFHé’ CHE@ girahy ;@Fﬂ AUEd6e bl oodP
pressure, |nh|b|t|5§Hdﬁm §§§m€ﬁ@ﬂ§§ %%t a“,@% {tion of
of col

gastric acid and pepsited G6GIaEH Oficd By droatma ordﬁgara;bhﬂhl tl on agen 20
or ADP-i nduced bl ood Fplrthctreloe:t, taggro alnd@nf andl 5abf)r<thdrracﬁer:rtn actredced in

rats; and 10 20 Qéléalrli%lpred d 15 nfo rrt tirq;ll n D“?éhluﬂ O’tj}g r%ﬁﬁ ?:ér“megxa‘i“ SnElo
The physi ol ogi cal arsesrrerasread SRR R AT s
determ ning the utrird:sbr'ﬁt}/n('ﬁnubﬁ]él‘}"tse&tiucfmubsiaart&eachmrer't fieh etleatanmmtogafouvar i ous

natural and ngt)at holceg(:gtaflgcc}*lt FS r'[xbn;s‘/iphsmlm ’efrrfhfﬁherdl%ﬂﬂ'lﬁrdthfgggfiw?gde s
ant i hyperte Ive c . 15-lowe ?Vlll bérrbs‘w cﬂa%{hq %é&g r otlgﬂl"nmns are

anti thronbogeni ¢ agfihizbd by ﬁﬂtlil%ggén@&ﬁﬂiﬂvﬁt%o 14 Tor Sl 18e
activity [useful agntaeisgust destlietii Tt gonagaot of If90r9’ tmeammdm@trrcmmeeoéc Fabor,
and as an abn?&rt i f aEpstas v}‘dlﬁﬁaﬁﬁﬁa‘éﬁﬁt‘? Lo rStl?V}fI Eychear ’Fy 4tl-°rd) baél?re hani sy
not affecti 5 la §¢l£r%autcg corﬁ ﬂ&g‘ Fdro e ’?’ &j é(fﬁsl’ and

t he synchronlzatl e estrous cyc arm ani mal The

noveli conpounds of thls i nvention possess nore selectlve activity profiles

30 tHan the corresponding natural |y occuf®™d prosagl andins. and in many

cases. exhibit a longer duration of actipn. The

15- substi t ut ed- 16, 17, 18, 19, 20- pent anor - prostaglaqplns of the [err] and

13, 14-di hydro-[err] of the |nvehﬁﬁon exjvbl WDO’h nuscle sti nmul ant ,
ol

actidity, whereas the correspgAding deri i WS 05 the [err] and
gastrrc anti secrgto y/antrulcer 35

13. 14-di hydro-[err] series ma
O ()0t {CHA ", abortion and induction

actiwvity. Particularly usef /
of Il abor are the 16-phenoxy 7 18 1§ﬁ20-tetrano prdi@g, ef the

invention of the [err] an rr] serres bas & n es, elally out st andi ng
smoot:h nmuscl e strnulatrng ivity, and 40 at' the same tine reduced
bl ood pressure effects. larly the subst ted 40

16, 17, 18, 19, 20- pentanorpros agl andi ns of the ventiog of the [err] [err]
and 13, 14-di hydr o- PGF, . es arg useful fo fertilg§ty control including
abort'i on and induction of or onjthe basi therrTsnDoth muscl e

stlnulant activity. The novel 4 5
15- substi t ut ed- 16, 17, 18, 19. 20- pent anor prost ag andln 13.14-di - 45
'hydro [err] anal ogs can be enpl oyed in the treatn#nt of peptic ulcers. The

novel’ 45 prostaglandr?s wth alerr]-OH a%éthe 15-position are in
generar | ess potent. although f equently nore selective than the
correspondlng [ err]-hydroxyl p mers. AdditionalTyg the prostagl andi ns
having a [err]-hydroxyl at C— dare val uabl e |nté medi ates to
prostiagl andi ns having a [err] Wi @sz ugh a recycling 50

profiie of activity as th ost agl andi n anal g% oﬁ“trﬁs i nvention, where R
Is hyﬁrogen fromwhich t are derived. Thei~ special utility is

conc rned with the fact th their duration ction is much increased
OVETr "1 he above said conpo where Ris 55 hydr ogen, and in such
cases: where this is essen the 15-1ower al kyl conpounds 55 are
usualiy preferred. The prosTagl andi n anal ogs i ch have a beta hydroxyl at
[errly and, possess a [err] |owerzal kyl group action which is simlar to
thelr_eplners In some cases, however, the selecti g/ity that these
conmpounds di spl ay exceeds that of

procéss involving an oxi d&$8n ahghre hct|6ﬁ aL @4)oak%)Ar
50 The novel 15 | ower aky% condenG% of thls |nve n?have™ he same

oAt W2 s L Wk
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60 - the epineric conmpounds. 60 The new conpounds of this
invention can be used in a variety of 60 pharnmaceutical -
formul ati ons which contain the conpound, and they nay be adm ni stered ihzgg
the sane manner as natural prostaglandins by a variety of routes, such a

i ntravenous, dfal _int cavagi nal intra- ﬁy eX?ra-ami ot | c, .anong._of her gl4
For induction of abor tscedie kabk@iiss @E p&ht@q&e&usc SAERE AL 1Bfulicefaol i ¢ 65

solutiion of a 16- phEﬂOX&%ﬂXhleﬁ&pﬂﬁtE%ﬁhwamompﬁosta Iandln of the
-invention would 65 19498 is .u"'cd out as illus frdt don Scheme B I’o' 22 can be used as QH’S'B 512

314 vd ubs | 18,19.20- n0r-
16 appropriatgly b&ra&' et el e P o e o Rt A e 7 s
doses per day bein é)m' red-14, r‘rtmavargmainoapdcmt@ldsdm attﬂ gR al-sudktabl e
formul ati on woul d b@'Bh@tnseimab}eﬁswom\QWEt regmatiedapy ehnbﬂﬂpheesane

f f
a.gent j For SUCh tre"&?lllﬁ%'ﬁe?rgduc (étﬁ't '@:0 t)U@Oﬂ% 'iﬁ)% W‘ﬁltf;?‘ gtdfn:lsgl A qzsh)se
With 1-7 doseg bei M§cbas those dGEMAYGT-. FOk 17067 Byp iy Stctred WA Shickb ON 10
sui t abl.e fornulatlqutmpukdﬁbﬁmﬁnmtoncaﬁoﬁque@mshso%uunmmnmmmtavnnmgo!

O. 05--- 10 ng/ dose vwit(:hCllngV"rmgéess b‘eﬁhng\m ] ael. Ongopre Loaﬁ‘r‘ftlt llljbgf
adni ni'stration a sufyiddpg b&j‘f‘“ﬁti‘l"értpf%ﬁ ’i'oi%"g %s ofﬁk‘ %l%zg ém g‘g oo

containing 0 005--2@&@7@{ g?jwfz L3l 5 do! ei ng
Alternatlvely t he 16- phenoxy- 17, 18 19, 20- tet{anorprostaglandlns of this

i nventi on 10 can be infused intraven for induction of abortion at
doses ‘of 0.05-50 10 [err]g/ptnute for a perigod of from1-- 24
hours.” For synchroni zation of the aftrous cycle in 1 gs, sheep cows or

15

horses, a solution or suspension containing 0.03-30 |ng/day of a
16-phepoxy-17,18,19,20-tetranorpro agl andin of thesinvention is

adm nistered subcutaneously from 1-4 days. 15

15-subistituted-16,17,18. 19, 20- pghtanorprostagland%ns of the invention of
the {15 A series are useful gaj tr c antisecretor nt ulxer agents. as
are the 15- substituted- 16, 1718 pemt angt p os ns of the
invention of the E series. For ers the e _conpounds

are adninistered preferabl yptfal | WA o-{Cealmi ,Of C G2lof- (G2l et s at
doses of 0.001 to 0.1 ng/kgfday 20 " o T#O prepa eomﬂy of the above
dosagej fornms or any of the numerous other forns 20 possi bl e various
reaction-inert diluents, excipient2g or carriers Be enpl oyed. Such
substances i ncl ude, for exanple, er, ethanol, /el atins, |actose,
starches, nagnesium stearate, talc, \egetable o/l s, benzyl al cohols, guns,
polyalkylene gl ycols, petroleumijelly, dﬂolest rol, and other known
carrlers for medi canents. If 25 dej |reg/xuhesexpharnaceutica

conposi tions may contain auxiliary sub RCey” siCh 25 as preserving

agentsi.wetting agents, stabilizing agq or ot her tgfrapeutlc agents
such. a5 antibiotics. Various nmodificatd ons\afs/9 Qs?g t he upper side
‘chai'n .of the prostaglandins of this™Phventiog? ‘sggh nodifications do not,

as a rule, alter the 30 basi ¢ biological activity of the

prosta | andi n, al thou hnmbeymmaysmnom&agel7Hswzopn&@msekeeﬂmmmﬁptandm
duration of action # F”aqﬁﬂrgﬁ enﬁbiﬂ?ﬂﬂgg i ce ﬁﬁ: E'H“Sﬁf@? r azoyl
gr oup-: may be g aced@l; él tnfo LBt sty Wo 15h tf ﬁgd om 20
Pat ent SpeC|f|cat|oa nn For “exanpl e

2- decarboxy 2- (tetraonhéamhnuiﬁm enon #engEHManthedsaaemumh%bdynas

16- phehoxy [err], bi gb%gﬂf @setpé?swsma a'O “d“‘"’e‘.fc rsg i cg fé ”Idabor
or ‘aboition, gnd foged "tﬂyr i‘t §f’£t ﬁ&ﬁ:éé isﬁg
tr eatmbnt of pepti Cptohde@ddSom Reh upﬁ@[etﬁ:la i: W@l ér 10 e slosatw &latt
may - be, made in the praesa‘ttéa ‘anthum's?zt%f 22t h|ds23| nvbent |don IS subtst'; tlu<t| on of the
1ers O an can pe usead as precursors to the epz series
ca_r bo.x_yl ate” group atof v,t)ro stzgl dﬁdl'le\.rWa'thCS described above, and 15-(lowcralky!)-15-substituted-
30 16,17,18,19,20-pentanorprostaglandin reduced at the 5,6- and/or the 13.14-nosition 30

‘ : ~ and their C,; epimers can be prepared from the appropriately substituted analogs

' of 9 and !9 whese syntheses foliow those of Schieme A and B.

: 13,14-dih ,dto t5-(lower alkyl}-15-substituted-16,17,18,19.20-pentanorproesta-

" - glandms are available from the appropriately substituted precursors via Scheme E.

35 In the foregoing procedures, where purification by chromategranhy is 35
desired, appropriate chromatographic sunports include neuiral alumina and silica

PO



positi;on by a carboxam de graup. The methods for preparing these conpounds_
~are 40 di scl osed in United Ki ngdom Patent Specification No. o/
1,439,511. Alternatively, 40 t he novel corrpounds of this invention :
repr esent ed by formulae 1 and 11 (where X is [err] and wherein R' is as
defined previolsly), may be prepared from cf‘é%'&und 10 of 45 Schenel!B
(or the Co”espondlMaﬂt@ﬁ@pp(ﬂﬁﬁ@shcﬂhclée” 08Bl kydferear TYathréMatogfapiOis DY
45 reaction w th appitelgy pratdectedsmcmnat osrt sdiehisovhds byichyttlyl oberse, Dewdetdy
_dilute acid. The ut F‘l‘?‘ rigg g rg%a"s!m feBHGHex G 2pth BREseS. s further ilustrated

17. 18, 19, 20- t af r ano™ PR EEA TR HARAN de o, fonea@mlp& ofifailNEi R ABRpARal At 0f
16- phenoxy [err] di phamyt yi;arﬁﬁévﬁf»er T em@ PIPORIA gy dac gl & sl efhiBithaniaB¥eNt i on
are prepared in theblEboa:milaetsVl!bWSﬂtuc of tnelrsqompi‘w’am;mgs :pe heﬂyblplhsmblb to

the pr OSt agl andl n prh%xpfl;%rpao]np ff)?’;r?ﬁ; c%n giﬂeznat SCLUQ gal ns. emic. Ix‘ugpesence
of a dehydratigg ag nia e N e A RB ReS kﬁw'lﬁépf’)nme guiand o

lﬁ th
stirriing overnight. o;AIc'él odegte dﬂ@dlesrmfrﬁerpﬂtbetmhudnn)fLdS’rrdAMnlamL$zﬂ§6ﬁh.h)rd‘m&6ﬁse

tests,. absortifaci emtplwaf@amabnu@f\ei@rt emw ls17 18,19, 20-tetranor [err]

and [err] p- bi phenyj y!1 eF Y Hﬂ’n§’ld i1t %dﬁ . Es%e”ﬁ’“b 'lﬁ gﬂ:’g ters
55 |  posspss ph%&f ai@gt’“g@f’naaaﬁ;&Ipv(;s“tabﬁ%d’lfs‘zaﬁ asilé?zs“g{c%f‘élm SR 15
the friee acids. fob efTéve oft 3blhWkmeptnansdd frarh gMQqu:x@Jmixeaux pig Dk dnd XXI \Y
to XXXl and XXX || 2 uww nh| bui? |ofi Sisteating-ip iheccl h;\saggjtomﬁﬁn i) Wetgpleszemm
it will be appreci aE J’“’a%? cle af‘é‘frmgl o rﬁ‘ S R @%&‘ﬁﬂ *ade
al | m3| ting aggl boi bi AGPRRIY @(ﬁbl&?ﬂep[kt@l@ K’QG t bortlarlcnt activit hlera x
“Mal | iinckrodt” and EbDesagogs tarleteoleiy stdewoaduzwlambemmmnmls
17 The physiological responses ob these tests are useful in determmmg

: : it t
17 BOWPLE 1. Diret B X R S ?’Jnh gg@&k% S SR 33,2
g (268 mol es)s di me Tty, Phos pharal, nd djxﬁdo laftiva®Oarulc rrycthty 25

t et r ahydr of ur an was srcooh eadsctemcggr\ sefuhasandmyj- f«nuhtw@%}e ‘catthmsmapreoflm@r,S
the stirred phosphofd g%sﬁwfo “& g sty !ﬂ J‘i",ﬁech e g fhe
n-butyl lithiumin &5 BthaiRe: shidti el (AL Brnnandan & TN @Popli se
over & period3ef 18 mnwmelabmﬁmbs@fﬂma:tneent:hﬁﬁostdasard;reaﬂ&cn@erhctlemgﬁasméeure 30
never s ose above - 68anAfg axr%wné@dlnmlmlalocgi rmmmogg& srtdllnsnrni ngnanycags. 22, 2

0, (134 ol ) ety LIRS e e it s Dot na
kept the reaction té BthG: x‘;@$§'n‘g\h§f‘? actl rZQN: he conespomiqriéj &hiivehit er
3.5 hours at perr] tHaeéx.,reae\t, nnml3nn4>dﬁune> m,sald:s mcwﬁsa@r‘emrwnumeer 35

anbi enit t enper at ur eactiy ntr 3 ac d and r

cvaporated 10 o u iguifl] b ggﬂqﬁsé‘m‘" Bt o
wat er,i t he aqueous p s agtd{ &C&s@éi:x&’ﬂl\ tolits b fmdRe & L@msmmﬂ} r@fﬂf Ofda (3X) ,
t he coznbl ned @@ gani at éxt saact Smaveedichholosd shedur¢ Sfecte. fieilndy. dhé eabs neurcr*] ant

concen& rated (water } ‘8 19 20 n,ogar E‘Wé‘ﬁ%ﬁ’%bg@"u US‘?IC“drg 'i corllit(r’ﬁlws’gffdflgb ed,
[zerr] (0.5 rm) uctos of il'x i 5is of their smooth muscle at‘;mulant
2 oxo ‘B- phenoxypr opy Qi’cbaélﬂa Jdamwansspe&;timrﬁehﬁaﬁdr]noam@md,-a datbl et
cent erged at 3495[ er h)]er Erarm @s cpshe Ghf)lofedrin (he[temrmpenROF peptic ulcagrssTi : hostl at 45
4: 7[er{] (2H) for [gErRe ddtﬁmhév-‘qﬁrﬁ denar oy apdenyal(gronent 2houo
more  sclective ‘the correspondin ToXxyl epimers.
ZH)_ Addlth'la“). the prosi: 1g]aﬂdli‘1¢ hawng a4 j-hydroxy! at C-15 are valuabie inter-

P LN

mediates to prostaglandins having a a-hydroxyl at C-15 through a recycling

50 process involving an oxidation and reduction ar C-i5. 50
The novel 15 lower aikyl compounds of this invention have the same profile of
activity as the prosteglandin analogs of this invention, where R is hydrogen, from
which they are derived. Their special utility is concerned with the fact that their
duration of actinn is much increased over the above said comrounds. where R is

55 hydrogen, and in such cases where this is « ssuuxal the l\ lovser aikyl Lomr)ounda 35
are usuvally preferrad, The prostugiandin analogs which have a beta h)uluk‘v at C,q
and possess a C,; lower aik»l group have action which is similar to their epimers. In
some cases, however, the selectiv Aty that these compounds display ¢xceeds that of
the epimeric compounds.

60 The new compounds of this invention can be used in a variety of 60
pharmaceuticai formulations waich contain the compound, and thev may be
administered in the same manrner as natural prostagiandins by a variety of routes,
such as intravenous, cral, intravaginal, inira- and exirz-amniotic, among others,

For induction of ahortion, tablets or an aqueovs suspensicn or aleoholic
65 solution of a 16-phenoxy-17,18,i9,20-tetranorprostagiandin of the invention would 65
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" EXAMPLE 11. 25 2-[3[err]-p-Phe
nyl benzoyl oxy-[err]-hydroxy-2[err]-(3-oxo- 4- phenoxy trans- 1-
but enyl )cycl apent- [err] yII Acetrc Aci dMgrSllzactone Dimethyl 2 - oxo -j43

- phenoxypr opyl pho hona ‘ 20 n y s _di et hytl
et hor st reat oa SSEE 8 A EE Wit e rrzﬁni‘ﬁpomomhexane
(Al fa I norganics. bledC osh mtanxdroy A nﬂrﬁgem«attm&rahar @he hmE Q@EM. BOr such

-t enper at ur e fter "§atg’r= s siitfablg tdpyep. |“tr:r ?0 barﬂxoainl—t—iZS(brlrﬁmOgO'():hlrlrﬂ-—7\@5ﬁ Sdnhgzdr
’ il aQr
et her s ac ods 'Hﬁ@f 8 ot (o, ﬁﬁa@'&kf7dﬁéférpﬁn
phenyl benzoyl OXY - Fol &itfa 6 QNS 2] Blshifabte 1h IR Yol AR N 25 aqu & -
yijacetic acid, [ esaljtionacoroaeingnd.olfe-1 omg:dosen wirtd 1565 rdoseanhyi atrcnnmcdt:@t hyl
et her | After 5 m ﬁU?ﬁé"WHe“’Fé@té‘ﬁfné 19 Eetelarer Gé?fﬁ’:ﬂri‘étﬂsﬁﬁ‘t’ er|‘ff1°ﬂgl aci a

ccet i acid & e R WS A P T

solutton (4 x) 10 m\wgtsesm cd(a or A816ks M soRad h“bﬁi* sknbibn e i ed
[err]:and 35 evapmlg&me@ftaol( phehaky8728. 02x~mb&[rmtcnﬂmémpof thph\myﬂrdﬂenzoyl oxy

- 5[efr] - gr OXy“dm'ff E cuf caus A4 ?43‘5

butenyl) cycl dpent  » JeFEl deeit ﬁ%&l i&&é‘iﬁ@”‘“"sf‘ﬁﬁﬂr@i‘ft ST fecer 10
col umm chr omat ogr aphytit(sed16.081 598|20-pBakeiprodfadds BBshhientopof thd B<&kkd af ter
cryst @I l'i zation frdémm tn@trhtyrt efrrept@hllm’s tﬂ@he«f&mnd%@s administered ')rcfﬁhébrqra‘bpect rum
(KBr) iof the rodu&’t“ﬁ N SATN TR RCIo Mot 7“75'“41‘-/dm [err

(strohg). 1733 cm odabl SRdT eid % b r?f?{msﬂ““”‘”“’ el-clol éér’ir,i i eEdi un)
attri but abl e to thSudhadubdaigts 1grlmdbp&)raradmﬂé vV, e[uernbrl gtflﬂl’nstrk'tﬁost:fmshcﬁloum e

0 [err] and a nultiplet at 6.8-7.5[err] (5H) for the aromatic protons. C
25\

agnefi drate, mlc, v | hols ' rsg Tpolya -
gfgt’jl’] E3<A'(\/§|[_E ' 2] cak 3 |gl}- eli?ﬁﬁéﬁq@hﬁlng%ggpﬁ?o% carriers r.)Efr'mF ]{’ré@ t??fl }/
d r\, , these ]‘)hd ace may omam auxiliary subslad c_E
buteny! ) cycl opent B rerer ng‘ag 1 Bttt GocAfa) sthiril¥ing 2gcAGI @ BEer therapeutic ARn o

solution of 5.1 g stik:@ aSanurthlce 2 - [3 err - p p phenyl benzoyl oxy -

5[err] - hydroxy - 'mau 0 ate ossgﬂa chajn _of the

t er
butenyl ) oyl gpent & ‘%ﬁﬁ i S (L Ve B g ‘;aﬁmaemrrr#@ HerdlEy 1,25
di met hexyet hane Insae Uivy dtduag@ﬁloaacmas Ie€ aid redidR1164iityl ESRREABIIS £5-WasS
addedidropwi se 11 kdtra¢@) Erom rmrb?m@q‘edat @65?, Mnmomcas BOcribed in bmredhyuhdpme

sol utgon After st ‘Fi‘g %@‘q“@'ﬁh "E?J‘ hcnogv F’d’i’ﬂxgz( trg(cr-ggai d 50
sodi um bi taE;Sr at ef éﬁ?o%ﬂ céﬁ ﬁe Ui b'rt “sbﬁ Eid&Y Tt%ﬁﬂ on 35

ceased The reacti and m&(ﬁrbﬂt&f\ﬁ@;&lcah&e@él\ed to stir m nut es at whi ch
time 250 m dry nethy I‘\ewberchbmlﬂé’- whgn a!d@kbblc?(t)lm \E?nchd &'gs kg
concentrating <Wat§ S,I?o%@)"; °ér’,) SRR %@v}ﬁg&? (et % by

col umy chr omgg ogr agfidoRH 1$ nlt&ﬁ dom Pateft pc et i9y~zr¢ Q@ﬂ 40

60-- 200 mesh) usi ngleetohdrconasmehuﬁmmls inAfritien represented by fodrmilac [ aﬂrBIl (where X

1, 4563512 18 elution of |ess polar
|npurmt|es a fraction containing 896 ng - [3[err] - p - phenyl-

benzoyloxy - 5[err] - hydroxy - 2[err] 2?3[err] - hydroxy - 4 - phenoxy -
tranié-l - butenyl)- cyclopent - 1ferr] CNHRacetic acid, p - lactone, a
600 fraction of y a fragtl 1. ! f 2 -
aglerty b swpnendfhati Gl LA Ml R ri'lf,’z(?. sty ©
(3{eff] - hydroxy readtion vaih ePEreYriate sb@BSaies, fbl]cw m; ayiebly G homeratacm THeer r] -

yl I 4cétic acid, SE%MVri'Nﬂwabbdﬁ@yl$H@ cpgxyd peGtHadne %g@pﬂ%{bfdmmﬁaumstrong

. car bonyl absorptlo %32&2 % %{ kg flgg{%@’dix B Q40 [err]
for, ts'e t r angg doubligpRORdhing I he prostag; Lr%r; \Fllrf. 50

Di hydﬁoxy - 2[err] chlo di:[ Br the preshyrd:r oKy dehfidratinah @raﬁxxgor exﬁn‘-]&iﬂ.sh-ﬂ" -Hicvcldut enyl )
- 10 <l hexykcarbodiimide, and stirring overmgm Altnough not more polem in in vitro
T smooth muscle tests, abortifacient evaluation of 16 pr ienoxy-17,18,19,2G-tetranor-
1 _ PGE, and -PGF,, p- blphenvlyl esters demonstrated that these p- brphcnylyl esters

55 possess physiological activities markedly greater than those of the free acids. 55

The following non-limiting Examples XXI, XXII, XXIV to XXXI and
XXX to XXXVII illustrate the invention. in these Examples it will be
appreciated that all temperatures are expressed in Centigrade, all melting and
boiling points are uncorrected.
60 The words “Mallinckrodt™ and “Darco™ ate registered Trade Marks. 60
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cyclopent - 1ferr] - yllacetic acid, [err] - lactone: A heterogeneous :
-m xture of 846 ng (1.7 mmle) of 2 - [3[err] - p - phenyl - benzoyl oxy /b)
5[err]. - hydroxy - 2[err] - (3[err]- hydroxy - 4 - phenoxy - trans - | -‘/
butenyl)- cyclgpent - 1[err] - yllacetic %6@,12[err] | actone, 10 m o
absol yte nmeth —aft-120—g—15— e-r—eel—-—acﬁ-hyel-r-eﬂs——

pot assi um carbonate was sti rred at r(‘!ié(r’h\“’LE' 5 terrperature for

20 hours, then cool ed t?h[t%ﬂr t? g:‘]o \t'.')lqynp d e }]75 m of
1. ON aqueous hydr ocish @i isfy t'aﬁmd rgrﬁ{\assciob‘ tNsa ”f gl m af& %o
10 miAutes, 16 nl. tbé stiveddeshovhen-adsedion wd addnicOfintiaft. :fﬁcu rmtm«tmmmrh nFYEt hyI

p- phenyl benzoat e V\A‘heéwﬁ\&a's“l plAladinergatiss, frich) drepvisgrpverrhperfod|of fd & menuprs it

saturated 20 C&mkﬂna? grop\\ %@ftﬁrﬂm ¢ hi‘%BF(% @:g'&l 3%%%"0%&5@?@0@ "}ggnogt Jtaatgcet at e

(4 x 10 nl.). the 20 201 @anth g KEXERISESIoMRint ur at ed
sodi um bi car bi§nat e x@mmem Alterdy.§ balir§ @r-+7 °a1radaem®1memxtnatm atlomgll mevaMSo ng ofio

viscous, oily 2 - %‘I\bgqﬂ @pufr m,ut@ﬂh ¥ily i ! agfté ar“‘]d d‘dg?ﬁ"“al’f‘f?ﬂ eéxg - 4 -
phenoxy - trans - 1phase' %65}3] enial ‘%ﬁlferofom&( on LR 1]

| act one. 25 extrack: Qeﬂerba&@@ e YS0 ¢cemJd), deli(n aadstrrcemgn @fcp ion
at 1772 [err]15f or tdypirator) toacrtlQ{)rclsiamtmelmacrd;)bmyl72&n@5°rf&d|mmmtabs@ﬁmgon ats

965 for the tHRASFRNG DS Pwﬁwﬂt 3
- (t E}?; ;]hyd(r)(r)pyr :n 6H)or nmr(_s),).(%c/‘ rum Fg iho vc?@?%.tbfc]t »erL rgq ?t %gI(JO)WBﬁPaLeE ]

-yl oxy - 4 - phenoxy - trans - | - butenyl)cyclopent - la - yllacetic 30
acid, jy - lactone: 30 To a solution of
445 ng (1.46 nmmole) 2 - [3[err],5[err] “( &x_qkoxy - 2[err] - (3[err] -

yl

hydroxy - 4 - phenoxy - trans - 1 - but )cycl opent - I[err] -
yllacetic acizh [ erda dingletlandto0H) fon C‘émﬂ—aﬂhyd@gus dowtidt ybreeved edd. s i(HQ3 and 20
0.4 m: of 2,3 - dimgp&#rdPyran at [err] in a dry nitrogen atnosphere was
added ;5 nmg p-tol uenesul fonic acid, nono- 039 hydrate. After stirring
for 15 m nutes, the reaction m xture wasyconbi ned with 100 35 m ether,
t he etiher sol ution vvashed wi t h sat ur at edCseath.u+P-bi car bonate (1 x 15 m)

then saturated bri ne and.concentrated to yield 752
ng (>100 ) crude 2 2 [35 g tjﬂft a %ﬁ/‘d%ﬁ@g) L%[téJr?‘r]"mat’°("t’r8t°r"§thydropyran -2 -
yl oxy): - 2[err] - (3[err] - tetrahydropykampi2ii - Yl oxy - 4 - phenoxy -

trans - | - b2senyl) CVCE-@&%Phenylbﬂr{zQﬂdﬁxb’ -5a-hylidoxy-(3-oxo-4-paereky-gaadi d, 25
[err] -l actone. butenyl)cyclopent- la-yllAcetic Acid, y lactonc

40 The ir [err] spe X E P Y i
rans- doubl e bond, Lol M% Sl giﬂf%iaggﬁfmq?gﬁey 2 Aq ‘Slnéag&ﬁi’gfw
2[ 5a - Hydrox3o - 3[temp§rat-ur tﬁetcl‘a dl‘cﬂ" frallg an ﬂ‘lchtt(mhlmt‘y}nl ol?c[neyd@.:s-et‘(fﬁa - X0

t et rahydr opyran - 4 as added ell wed_b ’L mzpole) hdboxy --phegyilisgzaylogy - Sa -
but enyl ) cycl opent -

ac tf‘ ac naon
gﬁt ? %&% ‘égatt&a e A
sol uti:on of 690 ny \(nih gmsﬁhf u 2acid vQ’fSHie wn O@&Mxrate o8l Fnlbicarbonate

(tetrahydropydsan - slutio [4ooiy1)00ml 2/,:1@’ 2% Q@Omltaeltrmhydnqm t,éned(l‘?gbou dytioxy 35

4 - phenoxy - transe"ap‘t”‘edtfu é‘ﬁ cl! Phe“lt“é'l‘ oty vi ,
[err] = lactone in an;oh@%ﬁ(er d ulrlfﬁtnélarj ?Eﬂ#iﬂanﬁ 10.CJ kE! Ifa (i— ”rane}sxr??c%%e a
dry nitrogen atnos phiea14°Tadet W}Salﬁmbﬁd’oﬁl(ﬂtuhﬂﬂf& avasidadted 0%
50" ‘di-i.sobut yl 4 uni ni urﬁhlq dﬁn’dﬁumnKﬁI)héxah rO(ﬂNtfeahlbm@r@?a béd)da 40
Such & rate 5o tnat e Hp IAE doree e ne i Ty aﬁ%@ I NeE
m Autes). After an tlona stlrrln Lh

met hdnol was added unt | gas evol ution E)é&WdFeimk:l the reactl on m xture was
al I'owed fo wagm to Pobm-B5 l’hef‘""e“t"ét‘%@&s Vé"’“il' T(é'acf‘!r%?tym“xtptl?’@xlo\as
g

nt - i - 45
Conbl rjEd with 100 m eltohéf lLtYEhS(B'éﬁI rimole} 2 g@?@r’i@m y OxpOkQSSI um

tartrate sol ution (#ydxoxg024M (5. ofs | £dpHcabdy]- rand tc‘—(bmfcnﬂ&ﬂélblatnedtntLyllycteeil:d 613
ng 2 -1 [5[err] - hyatld;xylarctos eﬂO]ml-drx(tét diatehagr nam mdrfzmtrc dwry%pherﬁ[err]

(3terr] -t ra SRRt B MR R s
bUt enyl )CyCl opent ~sodium el't%ﬁ@fﬁltd 55 gd(%c &vj\mse l?ﬂélnﬂ\éﬁét@ \oilsmmdceascc’i

The reaction mixture was allowed to stir for 53 minutes at which time 250 m!
dry methylene chioride was added. After drying (Mp50,) ard concentrating (water
aspirator) the resultant semisolid was purified by column chromatography on silica

55 gel (Baker “*Analyzed” Reagent 60200 mesh} using ether as elucni. Aflter 55
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19 ' 1, 456, 512

‘19 EXAMPLE VIl 9[err] -Hydroxy - 11[err] 15[err] -bis - (tetrahydropyra ({2}
- yloxy) - 16 - phenoxy - 17,18,19,20 - tetranor - cis - 5 - trans -
prestadi enoic acid: To a solution of 1.6 %m (3 6 nmmole) (4 - car bovauyl )
tri phenyl phosi§honium 5 bromi de in &*f32nitrogen atnosphere in 6.08m
dry di nethyl sul f oMb ora&s pstaiSchpuritics a PicBor2doniBiniibsoB niEm! 8) - PE pRend- OM

sol utjon of sodi urrqumyh/yﬁ«suhrfdrml Akt ﬁrrdéxdrn\\dlnrmthhw“ sul/fsoxi-detenylo t hi s
red ylide soluti on°X§§§'§\ ' JHRpRiRSE: i SERT IR 4] %lﬁ%s"éx [ pHeRdandle) 2 -
[S[err] - hyCH' OXy 2 /é %} om to-i }{e 8"’9)@ a'ﬁui'em )eyeld \)r \llz% J{cjd - 5
(3[err] - tetrahydrouyfoaa - - oxXy - 4 - phenoxy - trans - -

but enyl ) cycl opent - 1Therir }Spf»yh 4Cm013) of 4 hadatret @t atednydebsorpaens itJ77IQei|mi acet al
in 5.0 m dry di metHyrmsunioRiaereipars A7Her def 16f ras double pgnd0 i nut es.
After;an additional 2 hours stirring agxhagmg gnperature, the reaction
m xture was ygour ed2enidsd cBihgdroey - z,frhenba:sdmx)aque@haos;ol m&men \imsnwashed 10

twice:with ethyl acetate 20 reyglo mj \Rgdfc Sh 10%h ueous
hydrochl ori ¢ aci d. JnQ l%% fo?:w ‘i‘gQr’f Qﬁ?gﬁj [ RV é‘ﬁ‘g ate (3
x 20 pl) and the E‘yclopent 1£00 Neige) rausneexds fnﬂ@fhﬁso af NG WD kR wat er
(10 M), drised [erpf] fiacld po»dcred anhyli&oue vaposiam echrbana@ s@d isdrredest daem Thi 95

sol i d: resi due was p@ 2wh9rr5elrrr ff%’r‘éésft gloath copled sqlytion gpag added
concentrated 151 W unies iSRG LTI o
(tetrahydr opyr an -p-Bheny&S rO)éM wmc’h qenaxyy filithhonl 8iht Fil20e waebsiamed- Ci S-
5 - trans- 12 - rﬁshadlriemrmdamct# wiarsfted)%it*eﬁhédcetmﬂﬂpawr@d tb ecotbingd [ er 2P
di spl ayed a 20 3{; "B@g“@ ned yab sparal SN Sl T it

20 EXAMPLE VII 1. 95 - h) T :‘5&" trahs bl Sbfﬁﬂi)& ﬁcapwﬁ lac.etr%

yl oxy) - 16- phenoxgr AfActdse tétranor cis - 5 - trans - 13 -

pr ost adi enoi &.aci d; Tl%h'alf }J@méﬁﬁgbbﬂéd’lt?(ba Stlgf%“’l}h@égwo iat 1 gem opr 4 nyg 25
(1.3 mol e) 9[err] lacioge carb onyl g\dpeshiym absqrptiay g %69 g P e"ﬁ’i” ouble bond.
(tetrahydropyran - 2 - yloxy) - 16 - phg(myLE v17 18 19 20 - 25 tetranor -
cis -i5 - trans - 1B- Bapribgitadi- 8aci(etrainidcbpyran1 mloxbﬁagbﬂ@ag?rtaobéytagetone
was adjded dr opwi se RYERN0. 256 YIerY ( 4 - heneivot d@qmglfl J*b’r‘Fé‘g’)CYF'@&“g‘ént“ Af4estic 20

m nutes at -40, 0.260 ,a edih g xt.ure was
al loned to stl r anhﬁﬂar%fgﬁ“ gﬁ%% 5,05 1 atburhll -C Ef’drfs’égqu" ’rrftﬁwgén;gﬁergnmd with
75 m jethyl - lagoet @tSanl anb.ssh@d r\mbhrwa!tlerdf*(asdﬁ“lr@om’)dlh\drcmedm err]
and concentr pA R REN R e s S e e L

bis - (tetra drOpﬁi :r the i;rr-r'g/ wash with RGO Yodtu ,((é 15rt)etranor
- cisi- 5 - trans rheﬂaaturap6655@ﬂr>enonrg deied masm\la@hcmsmczlmdomtmghaprlged on

silica gel using e{hpP’heedat e 5as ’E!ﬁll@éln 3 0(1%tfdﬂ‘cﬁ‘fgp yloyyp - liLO 35
EXAI\/PLE | X. tctrah)dropvr‘.n 2' - yloxy - enoxy - trans outug lopub(da y 40

t lact
-1lfer], 15[ €] “cf‘%yﬁr@&Jér—%rs%&'mmm@a%mm Hordforld 9Rem tRUNARAY- - CI S
- 5 -itrans - 13 - dpubdsbadi eniGitd 720cémt fok lsmmtqamo..yjf 505 ng (0.9 mMmole) 9 -

0X0 -rll[err] 15[err] - bis - (tetrahy 2 - yloxy) - 16 - phenoxy -

17, 18; 19,20 - tetranor y1.46dxS . 3w D(tetedh ‘g,r s1 ad], e Qi fvdt . acid
6.4 . oisa 658 LY o biess Sl e e

under 40 nitrogen at gerr for 18 houlresnizda@h was concentrat ed by rotary
l

evaporz ation. The resufraiorairen 814 @“‘ﬁlﬁr[ﬁ‘ e hgqo” }?‘F@'?m"?gr aphy
on sifica gel ("Mald \I]Q%bca sk 45 srgcn%nfay ocaRb 8
‘el uenf. Afteso el ut mon daf nrlr&ﬁ:ﬁ apabsghert. mpurrhlstdoﬁ!lsd Ed1@ioRi viay a8ded 20X@! of 70o 50

11['eri], 15[ err] - diispp riniun Givdrigshie rmobepanc (4gfa Inorgamq)zdrpgwrﬁg apgych a

~tetrar'lor - cis - 5’at§§c‘%}f,t§mr’}?’ 13‘%?5‘@5%&3[ rm%CJDQrﬁ'an%Lﬂ el 45

gas evolution czased and the reaction mrxture was allowed 10 warm to room
85 temperature. The reaction mixture was combined with {00 ml ether, washed with 55
50% sodium potassium tartrate solution (4 x 20 ml), drisd (N 125\)) and con-
centrated to n..nd 613 mg 2 - [Sa - hydroxy - - {tetrahydreopyran - 2 - vioxy) -
?/5 (3« - tetrahydropyran - 2 - yioxy - 4 - pnmaxy trans - 1 - butcml)c»clopc, at -
- yllacetaldehyde, y - hemiacetal.
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was collected. 1r [err] displayed a broad band at 1725 [err] for carbony
absorptions, and a band at 970 [err] for the 13,14 - trans - double bo
EXAMPLE X. 50 9lerr] ,15[err] - trihydroxy - 16- phenoxy -
17.18,19,20 - tetranor - cis - 5 -trans - 13- 50 prostadienoic acid: A
m xture; of 375 gy (0.65 Mol e) 9[err] - hydnsmyz 11[err] 15[err] - bis - g
(tetra-- hydropyran -2 = yroxy)y 16 . 18, 19,20~ tetranOT -
cis - 5 -"trans - 13 9.zp'i’Q§.fo§‘d' BN0IsG -9 am é&‘ﬁ& f’%C'zd {16« ? M) p Water
(3.5 m) was stirred under175819,20 - "ot i I egen -a;tans’omm bQEEE emw@d

hours. The resulting cl @aa ssmlxqsntqtdm e$.6oomele) (4 - cqriﬁﬁ\lmeﬂnm.atexip‘lmdem"m
reduced pressuré andbigd @” haga g §§@P\‘?§tf”‘h’ ‘

e eyt Sootat e SolgL bl R S U ek e i
concentrated to .-a ¢l BathOlei 2 - Gw Orpt-O@Gr-a y(tetﬁﬁydrs[hldncaz gebxy) - 25 - (3a -

(Mal l'inckrocit 1(()ZC- 7) t@gﬁﬁommnor%gﬁmaggmmwje% Llot’l@sigrgg%ed\%ﬂ?j'euemﬂ

af forded 60 th qp to rqll ook ST roxy
- 16 - phenoxy - 17, m[g’\\élgpoicﬂ]on'u1ILL6'Q%§‘O h-hFL‘I'?'cfaquc&lsm%luu waftvﬁs%@@twmel
prost adi enoi ¢ aci d asvita eagl ofeta@SS0 @il) andeiciiedgo BB ¥ wigh 10%; ag@Beus hydrochloric

1, 456, 512 acid. the acidic so iution was extracted with gyl EX x40 mb

darcy - aatedt] RS e ST | e
phenoxy’ - 17,18, 19, 2@nd t atnr,ﬁ@%mm sheQl fHield Gk Xt @x Mg D. 33
m nol e) ; 9[err] - hydl(tootg/ludrbi rem r] ﬁa{serr - phelpixs - 4, &tlétzﬁafm ap- ¢ib- 5 - trans -
pyran -:2 - vyl Qzéy 18 p‘""'ﬁ'@ C‘* ‘1r P8y, grw SRGeHABr (CHCb) Gisplagsa.a
trans -, 13 - proétt’%{ﬁl & 840 SR iEWPon carbon (150 ng) in
met hanol (10 m) is stirred under an at nexakene afii. hydrogen for 60 hours at
roomtenperature. Thé- ﬂxm tiveg! S s b i+ (tttecﬂledtoaww chiden} 1 &t eterowy gi7v1§199(bfr] -
hydroxy: - —1l[err], 15[61:1 a solu Ona:g&(éu% %{’ grnm ﬁ%ﬁg}e% acle"om}/r?o!e) 9n-
phenoxyi - “17, 18519, Zanrofﬁtn@ G LR ARG S OQ» crokf. 17181920~ 25

EXAMPLE: XI I . tetranor - cis - 5 - trars - 13 - prostadiencic acid in I3 e.xgent grade acetone
9(err],11[err], 15[ er r"las addﬂd |d drsex €.56 mp(1-41 Eﬂ@w 'OneiTe@SntlsftQIO-O-ml'MeS

: ; | s ye rea re Wy
t et ranof prost anoi ¢ a ng} ‘ el O % Ll éﬁi
15[err]i- bis sp(tetr a&h;{.. "R ffﬂla{oxi;%mrg VB QX ) it itn ds Cﬁml%&ii

tetranof - prostanoi dszamgcbﬂ% oo;ar Ilinetiaolbfs -Wietr Iah\ampvmo acwum(;o 15 mﬁhanoayﬂd

water (0.3 nl) under! ﬂ%? 1‘tf”"(f'o, e?TP ggprlé -f?fPS‘ eRESUR ch was
Purification as descif] BER'% ﬁm i &4 P8 YT B & Pj ‘°1"f é‘f & Pbyr r ]

- trlhydroxy - 15 16 - phenoxy - 17,18,19, 20 - tetranorprostanoic

aci d. EXAMPLE X5I11. 9 - Oxo - 11] err%{ 15[Eé¢/t NMPLE dXh drox 16 - phenoxy - 35
17,18, 19, 20 - tetrandrfPEst dnde- oW AV 16 - pheroxy - oy éuﬁ’éﬁ”of“’l% my

(0.3 mble) of the prodyuclahn W@mim&l ARl S (RB.PRELORS. 1S
oxi di zed with 0.14 ni2.-(0x ﬁ5lmeﬁoxy0f17j&m (HBAGENs -3S +aBSaB L L Bt adibvioic

15

2

Exanple{VI11. 140l at |dcgd ’mﬁécltrﬂezf @mfcmnamoh i |« SICS‘CW\t'lh a‘@eﬁulrc»uamddr and 40
wat er at room t enper étygﬁm o N MS mﬁe( fa F Né’@“’"

R it d fug gn sili C ?el
11[err]; 15[ err] - h1@X ¥ rodi 1OC 1BdL ﬂf@w\,sh) u:{n gwlja 314 as elue);u After elution

tet ranot pr ost anoi c a(ar tkss 2Bar impurities the om 9 - oxo0 - Ilq {5a - d.h)drow - 16 - phednXAMPLE
X V. 45 17.18,19,20 - tetranor - ¢is - 5 - trans - 13 Zgosgadum)@ acid vgighing]210 mg. 45

hydr Oxy - 16- phenoxyhas fﬁ(%ﬁ%%)c]] ab;oeigﬁﬁom%ifr .%m]bgn,'ltal[}s%ﬂﬁlo—ls b -

pr ostatrl enoi ¢ aci d: aAaRd x{fm)e.,ﬁ r wnga
11[err]-i15[err] - dihydroxy - 16 - phenox - 17,18, 19 20 - tetranor - cis -

T - AMBL E
5 ‘t r:ans 13 so Pr O%t q?a (rOItgh) %x(yj Y\g tpl}neﬂoxy - 17,1801 _DO tetranor - cis - 5 - trans - 13 - 50

rostadienoic acid:
A mixture of 375 mg {0.65 mmolz) 9+ - hy jmxy - Ha15a - bis - (tetra-
L hvdropyran - 2 - vloxy) - 16 . shenoxy - 17 ‘8,” 26 - tetranor - ¢is - 5 - trans - 13 -
o prostadlenruc acid, acetic dc.d (6.5 ml) and waier (3.5 ml) was stirred under
i 55 nitrogen at room temperature for 20 hours. The resulting clear soluticn was con- 55
’- centrated under reduced pressure and the residue (_380 mg) was dissolved in
ethyl acetate. The ethyl acetate solution was washed with brine (20 ml), dried
Y {(NaSO,) and concentrated to a clear oil. Chromatography on silica gel
i . (Mallinckrodt CC-7} using chloroform and then ethyl aceiate as eluent afforded
3 60 the desired preduct, Sir,ile, 154 - trihvdroxy - 16 - phenoxy - 17,18,19,20 - 60
tetranor - cis - 5 - trans - 13 - prostadieno:c acid as a colcriess oil weighing 98 mg.



30 i formc acid is stirred at 25[err] for 2.5 hours About 5 m
tce-water is added to the 30 reaction mixture which is then extractgd.
with ethyl acetate. dried [err] and concentrated to give a crude oil. .'\/C?
Chr omat ogr aphy of the crude product on silica gel (Mllinckrodt CC7) usy
met hyl ene chl @0i de-ethyl acetate as el uent4¥iNes the desired 9 - oxo - 3
15[err] - hydroxy - 16 - phenoxy - 17, 18y 1gp2Q x; tetranor - cis - 35
5,10,trans - 13 - pr‘)QStl@-\tdrrdr@nQHrGlﬁﬁl Qs-(tctrdh\,drop‘rm-Zn\IOX\)- 16 - phenoxy -

35 EXAMPLE XV 9- Oxo- 15xglerr} - ThiBgBgRY tf:ra]_Gr-prquhemC)X d- 17 18. 19 20

-tetranorpr ostS 10- eh® ”%’(:3 )H”) mg (U 395{!\ olc) qxv - ls (tg g:
16 - phenoxy = 17, ﬁogﬁ%’t Qlycacyﬁe‘t“P Fiie BF:O z%‘firﬁethéa f )QI ti h 970/5
fornmic acid as descindbes Begh atfoskX rea)ﬂnM #060 hours azm G AP L Tnd @1\&9 orless

oil 9 - oxo - 15[ eris filteredh ot ewcwalfﬁi- optire alhydrcw 184,18y, 28)s - (tedfhycro-
tetranorprost - 10 RYTadi-dloapi-do - EYARPLET X/ 9:207 tetrangy dptranorprystancic acid.
Phenyl benzoyligxy - 5[err] - hydroxy - Zxeimbre xiB - hydroxy - 3 - nethyl g
4 - phenoxy - transda,lld,15 bUtiesybdry oylel qpemdxy ~ 11LfRraX --tetydnbofretanoic acidd,
[err] - lactone 45 Hydml)SlbO‘ﬂf s Ko Lo 5 bis - 1‘§)=[hé:rﬂr jopyran 1 - yloxy)-

-phenyl benzoyl oxy - oxy .ndx'é!r mHJ]: rnK—ostagcqcrac arrie ;% }&H:r‘euthenoxy

- trans - | -gsbut enply 16&(211039%@%“’0:: e X 181ee il ﬁClll 215¢ eliﬂ‘rfydrox actongs
cool ed: to [err] in ui-ehaydxyetingd oM, :uraxoa;ddedmoc&rmpw se one equi val ent of

2N solution of nmethyl lithium in ether éte% grrrrng at [err] for 15
m nutes the reactiag. bs, uenafieduR AT OHEt U1 A6 9o 26eLh ARk
sufficient to bring pHupt acid: mxturers 5 f’u
met hyl ene chl®ri de, vva‘SIsddtltw @%lSﬂvamgerM sanblar af td poedunteof ExampEOXUml bdﬂ[
and concentrated %?cglr ﬁxh’f% B Q‘J’eﬁ Gnes’ TepRent @ %'Ef ri d%luct is
olab ofth rowct an drolysis-with acetic a and

purifiled by col um gHpdel ol Beioie DOpWbsviurd 1€ oRES| 1h 84, 2
(3[err!]t -p - phenydxbﬂlmyl cmy pnerﬁoﬁqar nj.&l9tl>xbdrta)e=mo-pr&[aebxr:]ac:d (3 - hydroxy -
3 - nethyl - 4 - phenoxy- trans - butenylﬁr clopent - 1ferr] -yIIaceticéﬁl
acid, jy- | act @Pe, % ve 17.apd, 17" throu
st eps previ ously yﬁf‘?‘rﬁ’"gx? Shr)dfoﬁe 16 p;:ﬁ’{:menm etg%{‘roétcr's 56m’f K H

11[ er r}] 15[ err] - di hyd mdqu;e of ﬁﬁng(Ophﬂﬂﬂﬂ(‘)ﬁ oxci?l,’laprilgd@;@irexvcns- phefoxy - t rans
- 13 -i prost ad| enoi fe J&dP.e0 - tetrapgr - ¢is - 5 - trans - 13 - prostadienoic acid with 0.2 mi 07"’
or:

1, 456, ‘-512 3 'ntllc amdxltsuim\ie. cat l%St"hfor o hour*:w/:rtl;o& W&Ed E td m %
[3[err] - p - Pheny&oﬁac on’ﬂéax&i M RS RS 02 oIk ounrzgg il drica
hydrox;y 4 - henogey('vralb mliﬁ|®mgmv.thyld}§ehh0]1du sthtl acetie @is atvie, gives
[err]-1actone; egfﬁp%éﬁ%] RYTQsy - 26 5 plpnopf - B,18,19.3) efejrpnor - is -
phenyl: benzoyl"éxy o Bm“amcnmﬁ?ﬁ?oxy - 2[err] - (3[err] - hydroxy3
4 - phenoxy - trans - | - butenyl)cycl opeatiprLeXferr] - yll- 5 acetic acid.
[err]-1actone and 09 28xay 164 - PB% m lﬁadhm\onw&a?bbaettrdm’rpﬁet D - ofoicatsigo| ut e
methanol s stirred yiHiee ol Agspher] ggf el AT Xt ur @
is then filteged angacGHCaEY (oacfoﬁ;@ Qn@ phen&y 17,18,19.20 - 40
phenyl:benzoyl oxy - tfreiotgrost - hydreﬁoayaendZ[err (3 -
phenoxybutyl)cycl opent - 1ferr] - yl]acetic acid [err] Iactone 10
To a solution of 1.9 g of the crude h (f Pl XYh product above in 20 m of
enl

10 absol ute met hanof " 18 -A¢ KON - e@}ﬂr pI Belrond Wé“g’bt tition is
st.i rre’d at raemterrpe%q, Lugﬁmgrngﬁ Ak { ?écrﬂ lozohé'ﬁr S hydh }t/h J oxo 45
concen’trat ed. The rz&e\swxelzu:eyrm:ﬁlrluMedU hp&tlerdmydart.@chJic,}rEaetoaemiureamd t he
aqueous | ayer is ext] élelthwftth'ér IS @@e@ dropwisg hee mmalened Morodraien ©f
extracts are wsheoﬁjrrfrhﬂ Aty 4 f.*;*gzirfa iR teongha are
eonceritrat ed.soPur i frhigatd BRIiIGkd b EPCE&M Lcﬁl%h Qasnga t ﬂe&l&lme, 50
chrormt ogr aphy af f airigg \Edpe\;[)?a.[éltm Jcentrped wph&ntybbeﬂzyhew;/m-.dﬁ{uenh crudliydr oxy

2[err] - (3[err] R‘"° é%l‘“f-“ Vﬁo‘(}’)’ﬁ@fg@é%‘b@ﬁ’}#l’_‘)c‘gf ‘6}?6&%‘0 give Fthrixs"‘f‘f

noxy u

yI | aee}ti c acid, [er 6119”3“’3" Xy - droxy - 3°-

bufcnyl)cyclopcnt - le - yllacetic acrd v Iactone which may
-3 55 be converted te give 17 and /7' through sieps previously outlined for the 55
prc:paraur n of § - 0xo0 - {1a,13a - dihydroxy - i6 - phenoxy - i7,18,19,20 - cis - 5 -

‘trans - 13 - pinstadienocte acid.



and the 3[err] - hvdroxy epinmer. This is converted to the 13,14 - di hydro(;
22

lerr and err] conpounds -usi ng net hods 20 errpl oyed in Exanples V
I[X ] - [ ] w ° 20 EXAMPLE
)MII.:Q[err] - Hydroxy - 11[err],15[err] - bis - (tetrahydropyran - 2 -

yloxy) - 16 - phenoxy - 17,18 19,20 - tetrls#6#F!2 trans - 13 - prostenoic 2
acid: A heterogeneous m xture of 800 noue@{rBELerddiy- hydroxy - 11[err] :
, 15[ eri] - bis - (te?c-rléfr=p25neny1benzmydrmpyn\arrbxx 23 = (3%|-OX¥bxy - dBprrenplyanoOXy -
17,18. 19,20 - tetranor A bl Soe b“ “Cv tlous As: la 19‘:‘-cetlr2=51 ndstcaﬁd: en0| c acr d and
S |o eRY

80 g of 5%, 5pal | aginl o FHATCEAL: ?ﬁé@ )t 134 _}%p‘r iy T s ;
stirred under | atmaspidesie, ,of ctbrYler@@Q@g *“7r 2higby dy h9co J‘mer{n Q

mxture is then fiMethapd landrenhleddrlll ‘I’maipﬁe"k.$fﬁﬁﬁerﬂﬁtf6raiﬂdrst Qh& ﬁ@&r

hydroxy - 11[err],1 'fﬁ_gfﬂmd s‘i%“cz(‘tfﬁtﬁ)%z(ﬂfrféﬁwv%n --p Z‘Q%Cnybm
phenoxy - 17, 18, 19 Ta(:s‘g fl'9 the}:rme n“%rcg\e do prod et{FaQOve %Lﬁn&cl d 10
30 Hydrolysis with absetum:maﬁardl AREddaRkaEs JoBiubNRrdhsERle 478 luﬂ&?Q { ed16 )
phenoxy - [err] EXARPIRMexpe: ture %twr-mt&m;ﬁxefm]?,g rermil thendic SEALraXY. Thelb -
phenoxy - 17,18, 19, aeqh etrfvéjgxe ft1 he mur‘ed o(r;wla%?cci"x‘?’g‘(.:?caf?ueous ]a}iri.ls:.\'sactﬂg

pr ost enoi c aCllﬁ brine, are dried (Na,$0,), and are conccmratc(i-| Punﬁcau éau{ﬁ gt Cof 721
ng 9 - oxo -11[err] b)15 cerge]cmomhtdfgymﬁpxymds 16{3» - phphay mm 1% i

tetranf)r - cis - %{{gaq :df %3%@?}39’6\&d1yéﬂ@:oouacnd -iyha h::ﬂhcrmf;’l-aﬁdgwair]guges
di et hyl ether |stre 1 ' Yo | chl orosi | an

g of ytrr et hyRo ani aepraresar’]@mrhfﬂ&per@ :ﬂ? S oarEs R Pttt e figtied: The,,
reaction.m xture is 40 cooled to L(err] net hanol is added, and the

resulting solution i AVP{;MUVHh ed [err] and is
concentrated. The reir\d\ﬁe&oxsylvm"gégvééjﬁ( UARRRNESE ‘(OESYte’glrg ) aifd- BEAY of 5%
pal | adi um on c¢har coal Asretadxgedouslmhﬁudf@r%@b Trlgng ol %fai ﬁa%g(l 1589 s -

under {1 at m)sg?rere nog erJrIOfﬂzir- 14 - plowp sy, - lAf'Bervthatl@ﬁ NNk Ory- 25
centration of the f kL m%i i ° it J'srdlafinmeah ehietchaldn 6B mBB! shsaluer e of

Cootio 4g L e e T i:ﬁg&g&r g;fre Hirs: " Mo

is dil ;Jt ed w %d; wat By, 15a - bid 5(t@rdhr &6 ech VI -tylox @t a;e;g d;rgoe ’g',r] and
concent r at ed af f by ”a’d’ﬁftpé?S’Cp ieiafidcat i on by sil | ca chromat ogr aphy, 90
- oxo - 1l[err],15[gfr eno ‘r%ﬁ?o?@?“c acg a“‘bh%‘ﬂ@fxyﬂ thiWSE{% menRO affotdst r anor
- trans - 13 - prostenoic "EXAMPLE XX. 50 _ 4 -
(Tetrazol - 5 - yl)butyltri phenyl phospBEXHNMMDIXeR] de 50 A
mxture of 5 z. bron®vaf%erdniléa i dibydrag - 26 pPha@o0- IToB 49,20 {tmrmenyhrph%phl ne

(26.2 9., 0.1% ol e) Al hprnl§ B I TSGR e L o)

he
stirring under nitregetorl-Qés -1 r.Si3 - ah@;t&&éﬂd RdRys; rnr‘fkf“ﬁ?ﬂ us &%ﬁ”s' on
was cooled to room ttEWpetrarttw\euaﬁd nfgrdnmwahedoprEFﬂ%ckr(ﬁ&dl emwa6rw%$ he

benzene and ajy drr‘i‘-;"ﬁfn g ‘TPC”%Q 3‘331(111%31? gn fC(lof‘18 aowthiThe rea@n ik irt¢ ne ©
solid,; mp. [err] e@l N andml mtrdtzg lher %wt%yﬁq 8"1?2({‘}1? bﬁl rh,t;m um

-br om de Anal . Cal ¢’ dldeOI‘mgcﬂ'l‘Sf‘(]pa@mr%o&@har&‘éal s stirred
C, 65.01: H. 5.40: atN223 u!l(gr 1 Atmrosphere ©f (bfdrbth:e "prh-@ﬁ@.hﬁ)r}ltlﬂﬂ’lf&&iﬁton ab@\i@l-( 10.0

filtrate, t 630, Dixmrenf esy:
g., 235 rmogs), agfgg gt @e e P‘dé‘g 0
i thif uim Gl or e’ ( Goiiadeda o Gumlbu “res;’::;ma #2%2%5 For “““*29 3 ®
nmol es) and di met hgdrificativartydéicé 26 it wruﬁsph eat e I D1 femry roxy - QLI

bat h) “under ni trogetedd ¥ h '§t‘?#??%gteff@ﬁ0rl8mhbur’s pffienciesid.t i Ng suspensi on
was cdol ed and filtered. The resi due Waé(m%gq)w th di nei hyl f or mam de and

the ... - 50 4 - (Tetrazol - 5 - vhbutyltriphenylphosphonium bromide 50
e ’f A mixture of 5. bromo\a'eromtrlle (16.2 2., 0.10 mole). trmnenyiphosphmc
N (26.2 g., 0.10 mole) and tcluene (100 ml.) was heated to reflux with stirring under
. 1 nitrogen for 16 hours. The resulting thick white suspcncmn was cooled to reom
temperature and filtered. The residus was washed with benzene and air dried to
55 give 33.0 g. of a white, crystalline solid, m.p. 230—232°, which was 4 - cyano- 55
but)ltnphenwphdsoromum bromide.
Anal. Calc'd for C,,H,,BrNP: C, 65.10; H, 5.47: N, 3.30.
Found: C, 65.01' H. 540; N, 3.19,

A mixture of the phosphonium salt above (10.0 g., 23.5 ~mnle<) amraonium
60 chioride (1.60 g., 30.0 mmoles), lithium chioride (0.032 g 7¢ mmole), sodium
azide (1.91 g., 29.2 msnoles), and dimethylformamide (50 mi. ) was heated to 127°

&



conmbi ned filtrate ahd washings were concentrated (aspirator pressure. ca.
A45) . The oily residue was crystallized fromwater at [err] and air drie hto
give a white 5 -crystalline solid (8.11 g), mp.. [err] The product/.
recrystallized from 5 methanol -ether to give white prisms (7.18 g) :
m p. 197-206.2An_anal ytical sanple was prleA36fEd by recrystallization fr
2-propanol to give (g W) Ba&TMPdzah Wit SiRANER I8 ndrP The 1201238 dhlion WV Ch Was
4 - (tetrazol -5 cogu: bad fiidred. -Thp hesidte pho spkien i wm rhﬁ@lﬂﬂldﬁmar?uﬁe and the Anal .
g o Lol e ;“%e@s,df;;°w;;“3:i%zr:§‘gﬁ1°“99"“ K

10 Br, 17.09. FOU Ilme sciid (8.11 g.), m ,L :ﬁ ‘ %

6.78: Br. 17.26. EXRURLECASS (k8 mo- 100 M0 The “’zg-? 197 —fpge. nal,&iﬂ}err] :
hydroxy - 11[err], 3&@e rv]as prbxpased by tre¢ryahlyzdn yoan 2-pradarol ythopiye) a- whie5 16 -
phenoxy - 17, 18, 19&59320;§fg§0%um b{q'ﬁg P52l3°pwhich pugp g - (tqigzol pp ool aavlite: To a
sol ution of (t | hpRen hQs [ brom de (1.
gn) in a dryil?ntrogenl at rr%gopr) Zrein I%S%I‘gg h?yyi[;ﬁ/s% Pg@@adg;@ 3 24 of ?9
2.0 M. solution of sodfawn: net hyl sul flCthﬁt H,dB28; nNDVB®.; Po6{78i s sol ution
is 20; added dropwi se a sol uti on®f178¢5 ng 2 - 15[err] - hydroxy -
3[err} - (tetrahydropyran - 2 - 20 ylexy¥MpLedterr] - (3[err] -
tetrahydropyt®n - 21 - (tettakdXy - yl) 49 - PEORPXY o154 F BAS(tetralydosyemy|2)-ylogycl opents
- 1[efr] - yllacetal dt‘{hydEnO Yer|r7 18J9 %fﬁeaeleqralml rﬁuJStr@S |=r1113q P SPUBR: oyer a
pert o or 20 it e BB cade TR 5 B SR Blontin

t errper ature the r eacot ldﬁox &Ik 1 Ws@ﬂn@%@nd&ﬁl DYASEI To thsoRRiS
aqueous sol udon i ad@mdﬂoﬁwled sBlEuon of61> g 2 h15%.- lanrblG -a}nd (teot:tmam'pﬁdn with 20

ethyl {acetate. The )'ff ¥ cﬁ@e (@rbt r 2 Vlbx> goﬁ%é{pg‘r me:d‘f t he
sol Vent is chromat %ﬁ gﬂf Qmu'iu(?v %(ﬁtl(!mal é?séx roc tern tuu,tn..

hydroxy - 11[err], k&ation Rixbure is bﬁ?rt,ﬂ é’cOWJra]'m bagic aqu)é &XM)mon i ldm&henoxy

- 17,18, 19, 205- tetmtan@tN -H@i 5d- exFracted r“anhsethv.133»tatepifms1naaﬁuer¢btmn|§d<AWElLE 25
XXl 1. 30 t'z o:atlon of the solvent is chrematographed, to give pure 1 - (tetrazol - 5 - yI) -

(et hanesul f ony! am,aqg:%d‘f@ﬁ?‘w lgi,ﬁ;p? y,L bigr |‘;§ﬁ§h’9‘§“ﬁﬁga§p}]9w 930 plSomPlipacsy -

30 A mxture of O. : met hanesul f onam de and 1. 80 g.
(0.01° ‘mol e) of 5- brom)val er| c aC| chIEXAMB\LWi@Iheat ed on a steam bath
until igas evefution 13 :‘ﬁg‘o ffo lamg%qftré yhb Pi‘(lf"“B ?ﬂ‘ﬂhéih]m 1d0]P§°Pﬁ‘ e wal

of m
~allowed to cool an%&r@%fé s abue )@ B BT ol e Ty ene
chloride sol ution \Mutﬁﬁ: ccascd (-ca tsrreaﬁtes;i Wetbh)mﬂaim@n mi@s wid dlloeten, ccaind was
diluted with hexan@n @V‘enc "hlor‘BE abg o !dh ‘eireechigtide goludernywasal | i ne

l v 1 li 35
N- met hanesul fonyl = - E‘%N‘ "?(’grﬁl r)@‘ l‘ g"{?‘%fg%&gﬂ mV\/hl ch
mel ted at 88- 89[err (86 ‘m\,,ﬁ@,e,g reurgt roa

4.26-3.95 [err] for th‘ee NnH,,reatrmuI(C[‘ﬁl Eihoatdab&ﬁu?unz[at f1t04'26t—|¢ﬁ=’.95[c€folf}hca

singlét at 3,31 [e Q[mlt“h!é“‘ 3306—3}23[r 4 g @31_36 3r 2h<=20
[err] ifor the [err ]2 1?“& g ?ng zegtHz ?‘éublrﬁ); \t.}(]:?rnm \ dl«]cn g?plﬁ 'for t héo
[err].:The ir spect rab'diﬁ\‘ntf)ﬁrd mhawedzragu&breqagh S drOp. A 730

[err
attri but able to the car tnhngoh é g;ahmb(iesjnofotﬂxéé\ -R@th nes(lamﬁ?S lrmm&es) of
t he- Nynet hanggul fo%glF'aS“ 2. (Brepacly ddrizispyricsphinzaand. (8, 27
! f Jom 11-= { éﬂ 9 3 ThE STt

ol es) of triphen %@56&”:&%: ry e\?d;)oranglx@dﬁﬁt;l‘én Jlovéle;t)%ﬂ"\lvﬁs?gwéz:é@as
heated to reflux umﬂmrhdmHemgem)qvewngdnwedﬂw Si@ds Ut drdiallized 4mMalsolubeen
cohcéntrated by r oteﬁlﬂyo povoatdfiord athel whies,r e?sethlilmti“émhlihdm%%n?#grm at ed

| ¥z of 50

wi th hot benzgne (Agzlg? “ tI’ S iRbesRh T drefide Merrig i’

in 9
absolute et han0| r;'l%e tr@pecar QKdr) of 1R provatd &nhibitéd ¥ &todk la!bs@ﬁmon at 5.85 u

[ 4- (rret hanesul fonylaanbmble canbonyb Iblhtgvdulpt ﬂ‘hphmydppdnosrp BCLY mxhld:m@made

wei ghizng 2.80 g. jlgn! at5 4127 & Oa@t:qgczuq Pemyjiplet at
2B e spasts RS T G B L At e OCHE n o o
S. 85 [‘er r] titration of the solid prox_uct indicated the pKa 1/2 to be 5.25.

,.-5 EXAMPLE XXIIL.
' p - Biphenylyl 9 - oxo - 11,15« - dihydroxy - 16 - phenoxy - 17.18,19,20 - tetranor -
; cis - 5 - trans - 13 - prostadienoate:
0 To a soltution of 50 mg (0.13 mmole) of § - oxo - Via,l5a - dihydroxy - 16 - 60
: ~henoxy - 17,18,19,20 - tctranor - ¢is - 5 - trens - 13 - prostadienoic acid and
ag (0.4 mmole) of p - phenylphenot in 10 ml of dry methyiene chioride was



attributable to the carbonyl group. The nnr spectrum [err] exhibited a_,/f\
conplex nultiplet at 8.14-7.27 [err] for the aromatic protons, a multiples
“at 4.00-3.30 [err] for the [err] a singlet at 3.12 [err] for the -SO [e{F

a nultiplet at ;55 3. 00- 2. 38 [err] fardstbe [err] and a nultiplet at™ a3

2.23-1.38. [err] ror gmg 9. o9 tr a}(gir,grg%p Jne S0l |(9ut roduct

i ndi cated the pKa 1f#: g bl =10 e Y e G o Sy Y 0 i A
11[err], 15[ err] - dp Ei(bgysrhcalﬁl -chrfbhﬁmg)@ljbhy tél_éwlar J.an?r@d-p-lﬁﬁ{rhﬁﬂO&’steT cis -
5- trans - 13 - romd@ﬁeh@?t To a solution of 50 nmy (0.13
mol e), of 9 - %oxo A’l“i[eﬁ\jqd °I§E 5Pﬁ Cdfirgéi (ﬁ}qﬁ—“ 16 - 60 - henoxy - S
17,18,19,20 - tetranor - 137~ prostadrenorc acid and ng
(0.4 mmvol e) of p - phenyl phenol |n 10 rEiXAor"PIcR Xmat hyl ene chl ori de was

23 : p - Biphenylyl 9a,11a,15« - trihydroxy .1] preRqxy - 17,18,19,20 - tetranor -

23 added 825 (0.4 rﬂgﬁ o?l.)uogt)f II&)NE 01:9’1265117934? C‘Hr%m (glg?@oéjllehd“dﬁ @nid 25he 10
sol ution sti rred OV @tfah@nicisatk - HeamiB emaaatweacld%fraesc) @ERE BBhEralphédl int he
crude product was pmn*fdredrebylesrr thloale ek actlhd 60Paiaog Valfiiaicytiohayylvabediimidtesi r ed

p-bi phenylyl ester, 2 'ﬁ lgignspig %P*rp%hs at room temﬁrwrc Fbroer»ffr lipna the C,
75.53:. H, 6 751 rud pro uct was unfu by silica gel chromatography 8 fne pur
6.

b lyl 101—
C, 75.65: 83. AE‘;?A 1 KIS . brpﬂeﬂylwl'/(ga 11[err], 15[err] .
tri hydroxy - 16 - phenoxfound17, 18, 19, 2@, 75.8&t Harfel0. - cis - 5 - trans - 13 -
prost adi enoate: 10 To a sol EXW ng of

pP
9lerr], 11[6”1 15[ erf ] ¢Tetratol L BY.ANQN 11218 - BDEBOXY 16 - gl’z:n(;-r% 349;18@92010
tetranor - cig- 5 - trans - 13tctru1|ilfr08[sacﬁl emmselaerpﬁbsramdn

p- phenyl phenol in3 SdP'yOmef II"Eérie( FTRasE | ﬁeﬂ -Addreyy 600! Iwﬂtﬂfa'

RN eyel onexyl calRRERESE de A uﬂ“ lﬂr‘éﬁa‘éﬁrsf‘ﬁ h%“’%.rri£om
tenperature. After %CQW(JQ@] JIQS“’: foF LWH d ChndmSat EUSy 1 ia@* g lica
gel chromat ogRaphy tion.giveac80a rcel w&.ﬁ purified bpedﬂurpinemyohxyiogash)eon sm?o 25
101- 103. gel (Mallinckrodt C 7, 100—200 mesh) using 'mxtures]of chlor?

Cal ¢’ d‘ for [err] ;gf.taz% E@xgxtl fte vqﬁ;}n[_e{)@ olat u;é):;rtrcs i}_rlelcfolgrigsst 1};1 51638 H,
7.30. EXAMPLE XXV. & 'tras tad'ren'é weigh 2'?() 3(80 ,)1013') »ﬁhrsrc])hecﬂaﬁ er r]
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tetranor - cisV- ﬁ‘dﬁl‘éﬂé“ XXVi. 20 A%
1, t&02 9P big + (tetrahvd r 6 -

sol ution of 300 rrg - bepliia ¥73r8 rg"z%" eidinbs - a9l SEEL SR hidions

-11[err], 15[ err] - br sf&setscnaronhy@iécowrranumc2nmcydnpw))omg.ll (relrﬁftﬁnﬁ)XM)-

17,18,19,20 - tetrabPor nydl@ms 115 tbtanétetram@roprpnosi adiogne 6 ghendxy of

65: 35 mi xtur e of gl ablal SIS O U UL LG ot 28
for 18 hours and thgl Mas - cRpsAIN Waabedd ANd THOL @bk WD Me dras Bowed 1o suiddON.
The resul tant cr udeamirrhonulasnmumsfaredrdh zm@lmfm.odﬂb:@cmt»mlgra phyetion .zsm.nca
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oily 1'- (tetra-- zo om&eﬂey 11’[érrf err trihy roxy - 1 -
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ne 3 ac T
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(tetrahydropyran - gel-(Mdiloximods CUB7 -10(phE00MYshy using mixtures of chioroform:ethyl
o acetate as e!uant., After c'Lho i of less polar rmpur'tres the co‘orIeSa oily 1 - (tetra-
‘ zol - 5-y1}- 9 - oxo - lla,15« ~ dihydroxy - 16 - phenoxy - 17,18,19,20 - tetranor -
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85 EXAMPLE XXVIIi. 55
N - Methanesuifenyl - Sa - hvdroxy - Ha,15a - bis - (tetrahydropyran - 2 -
yloxy) - 16 - phenoxy - 17,18,19,20 - telennor - cis - 5 - trans - 13 - prostadieneamide
To a solutxon of 1.7 g. [4 - methanesulfonylaminocarbonylbutylltriphenyl-
phospheniura bromide in a dry nitrogen stmosphere in 6.0 ml. dry DMSO was
60 added 3.2 ml (6.5 mmole) of a 2.0 M so’uhon of sodium methylsulfinylmethide in 60



35 . 17,18,19,20 - tetranor - cis - 5 trans -13 - prostadiene in 12 ni .

reagent grade 35 acetone was added dropwise 0.6 m of Jones' g \\
reagent. After 30 -mnutes at -10[err], 0.6 m. 2 - propanol was added a d4z>/
the reaction nxture was allowed to stir 0. Al glltlonal 5 mnutes at whic

time it was cotbi-ned—with-75—pl—ethyl-acerare; —washedwith water—(3-xi-G
nm.), dried [err] aDMSCOMNGert r-atyBdlsdioiogivae 2 &0 crywisd@ Solutzon of@fi0 tntae(l 23

colorless, oily | -m r;éifa\%’gl h%dfsﬂ-_mylk‘)‘“’j" slb'o'"\rew( 2\;;;1;’1;5 3“15‘ m‘ bis -
(t ej[ r ahydr o- 40 py‘?y m Au\, I'nj; ﬁ&(}n N SE o)v:' p%{i@% 207mi (ﬁt dmoi gt ranor
- cls - 5 - trans '2 £ stifPih © &t rd6th @NEherdratANR KoM rhixture oI&Uroaﬁﬂl:p watbr, - yl)s

- 9 - oxo - 1ifer r]‘hellﬁfieranl]eom sdIUhydnes(vyashcmlta ce »phefﬁokycetatel(? X138 ml9 az@ - 45
tetranor - cis - QOIT iorzanicgﬂ\tr': F ey !nh water (10 ml.), dried’ (N'\ $0,) and
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o vaporat TOMat "ra} ica gel af:orde D ily
sol ution of 508 eflpmc’:ti é%ﬁéxzfgl‘) ;S.’dlooxy‘?kld li bgﬁé@a %6)[8 'jxsf Tr] -
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hours and then was concefntr Ste;q’i, Y BN p@, tos@8icnamide ”ﬁl
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1- bUtEeny) cys cpen ran f Tﬁgwly i ] Eﬁg%rt(\alf %{')5%’ 0 - Lgtrr nE - c}? IEESE i n S 35

m . dry DVSO over utes. Af'ter "an additional
- hour st'gi rring at roomterrper ature, thegxaaoiliFORXRI.Xture pour ed onto |ce
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(10 . ari & [era;drgn S SR Al
gel -af fior ded 684 nypr eneﬁ)d' Y inNs i ITe EI&BGSLﬂxftGﬁyd\f glactl @edtic acidwleroxas -
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17,18, 49, 20 - etra fw !‘E}C‘t p'lr;gls mm" 1x u.lf-'scf'lr E)Lr%g g?d Q}\éﬁ}(ﬁ ‘rl]l":c“*e[
EXANPLE XXI'X. - NEI‘Lh@rﬂ@ﬁN: .'Yr infpure i&rhd call“l@g Hhé&silfonyvt - BI- |cl’kMC[r oxy -

16" - 'phenoxy - 17, 181a19$a2011h'dtoe;Fa&nophenom-sw1850,=0 {treampr- ¢} 35— trans - 13 -

prost adi enani de A sefasefioramge pEE byl 300me: . s obtingth 1&g Bredsehyrystalligpd frep -
_hydroxy - 11[err], 18fhgk g5 colorlgss "r’s'q‘iSmp (tetrahydropyran - 2 - vloxy) -
16 --'phienoxy $017,18, 19,20 - tetranor EX$MPLE XXXIL 13 - 0
prostadi enamide in 95 M‘1156f'T8?9‘d3‘8‘>m]§<tW%°“ 'Q]Sa?c?lzgr‘eéf&‘éoﬁ E”ail’ff”wa‘tjer was

stirr ed under nitrogentat odred Qfutibf oh@&é (& H"amfngﬁn9 Wag, CaRgsnt Hlﬁt&ﬁixyt 0 a
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: After 1 hour at 0°, the reaction v&as qu nched oy a dmon of water (
concentrated under reduced pressure. The residue was acidified with 10% HCI
to pH 3, extracted with ethyl acetate, dried (Na, S0O,) and concentratcd
T Chromdtography on 20 g. silica gel (CC-7) and elution with methanol-benzene
! 60 afforded pure 63,114,15x - trihydroxy - 16 - phenoxy - 17,18.19,20 - tetranor - %0
23 cis - 5 - trans - 13 - prostad:enmc acid, as 2 colorless cil, homogenous on t.l.c.,
E if 0.25 (C,H, - dioxan - HCO,H. 155:2)
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EXAMPLE XXXVI. XAMPLE XXXI'11. N 50
1, 456 512 N - Acetyl - 9a,11a,15a - trihydroxy,- 16 % 0+ ¢etranor - gis,
Benzoyl - 9 - oxo - 1lferr] 15][ enBl-lirans - ﬁﬂ JL' rdgﬁ% namxd?l(;‘i8 2801612002 et r anor
i 5 . i cis - 13 - A soluuon OfO? g of ¥ - acetyl - 9rr hydroxy - 11a,15q - bis - (tetrahydro-
- N pyran - 2 - yloxy) - 16 - phenoxy - 17,18,10 ,20 - tetranor - ¢is - 5 - trans - 13 -
, a5 prostadlmamlde in 5 ml of 65:35 mixture of glac.al acetic acid: watér was stirred 55
3 ; under nitrogen at 25° for 18 hours and then was concentrated to a crude oil, which )
: ) was purified by column chromatography on silica gel (CC 7 using mixtures of
i chloroform: u.h_yl acetate as eluant. After clution of less polar impurities the

colorless oil N - acetyl - 9a.ilm, |50 - trihydreoxy - 16 - phenoxy - 17,18,19.20 -
60 tetranor - cis - S - trens - 13 - prostadienamide weighing 95 mg, was collected 6G
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trans - 16 - phenoxy - prestadienamde: To 1.0 mnole of 9 - oxo -

11[err],15[err] - bis - (tetrahydropyran - 2 - yloxy) - 16 - }
phenoxy - 17,18,19,20 - tetranor - cis - 5 - trans - 13 - prostadl en0|c
acid (Exanple 5WVIIl) in40 M. THF is added 2 m . triethyl am ne.

15 mnutes .of26stirring at roomtenperat ut®%9020 m of 0.1 nolar benzovl 26

i socyanate in THF is added. After a ExAMPRE Xwuviiof stirring, the reaction
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tetrah,ydropyran - 2" - yloxy - 4 - phenoxy - tranH - | - butenyl)cvcl open -
l[err] - yl]acetal dehyde [err]- he?/ﬁcet al* i m dry DMSO over a period
of - 20 m nutes. After an additional hoursostl r'ri Ng at roomtenperature,

t-he- rejactl on mixture was poured onto Pte water. the basic aqueous 45
sol ution was washed tvvl ce with ethyl acetate (3 x 25 m) and conbi ned

or gapit st dhdrfeen aisingle egedsor (110 jed [er]
and evaporat &4 to c;ﬁL E% a)\;?s AphSirgsn &t ‘E‘hp@é’l“‘&'ﬁ‘ H)et‘i’ ‘bg
f

pure ol Iy N - acety %19} b Bhdny iR @¥nyi: Siblresclsh, k5[ err] - bis -

(tetrahydropyran - 2 - yloxy) - 16 - phenoxy - '17,18,19,20 - tetranor - cis
5 - trans - 13 - prostadi enam de. 50 |

EXAMPLE XXXVI . —CNHR” 50 N - Acetyl -

9a, 11[Err] 15[ err] - trihydroxy - 16 - phenoxy - 17,18,19,20 - tetranor -

cis - whercin R” is 'mcanO)! having from 2 to 10 carbon atoms or cvcloall\unO)l having
45 from 4 to 8 carbon atoms; aroyl or substituted aroyl of from 7 to |1 carbon atoms 45
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5 - .tr

_16_

ans - 13 -
9lerr] - hydro
phenoxy
nltrogen at gﬁ[e

prost adi enam de A solution of 0.39 g of N

A 1 1L L S A i e
U

foft 18 hburs and tiwenswas concentrated to a crude2Z%

- acetyl

oi |, Mhlch was purified by columm c om sirtrca ger (CC7),
osi g m xures of ehlarl g abhyl, SANERAE Husant 056 glaon o

| ess polar inpurities tnemqehorhﬁ&ﬁoplhshb
16, - phersohton C®7€d1® 4197 20der !ﬁﬁogen of 194 exter ¥negetyl -cins

- trlhydroxy

tran(g
26 i

(tetrahydroHyr

- 5 -

ni trogen,
- blsl-

acetaie washed
concentrategh to a

- 1l[err], 15[err]ahﬂbm&amz$k&mnah ﬂcmﬂmhmnﬁ4uﬁpdathmy%sth&GMOthQMMy -
17,18, 19,20 - tet Nar@gertyl 9(:| o 15, L5qt- %mm BG phpf\wté 1% 1PaA9- detranpAVPLE
XXXV . N - Acet §T -2 -89 Pfiﬁf%?"r“]’" % hydroxy - 16 - phenoxy -
17,18 19, 20 - tetranwrn—mlﬁlg CLAIM IS:— cis - 5- trans -

- prd%tadlenﬂnlde

16 -

under
oi

usi ng}
el uti!
1l1fer
- 5

1. An
25 M{

1.

13 -

trans

henoxy " -

13 wa
of 394 p
(tetrahydropyran - 2 - on - 16 - enoxy - 17 18.19, 20 -
tetrapnor - cis -
acet ope wasjsadded
10, 0.4 nl “2-

R

pr Op&ﬂ@d»lutvrﬁl&)faﬂliﬁ ota'Vl dadety

17,18, 19, 20 -
amdefin 8 m of a 65:35 m xture
ni.trogen at 25[err] for
vhi ch was 20
m xtures of chl oroform
n of less polar inpurities the ce
15[err]
trans -

optical | y a&tme«m%he
err] and it s:bpt@pent ischl

pr Osrggigérn%‘z}sﬂ -étrramI é;ﬁ H-gi enaﬁgfe%wgowlognﬁ r’g)ra“t,ie LZ.eltsmiz :\21;

added dro »wsc 0.27 ml of Jones reagen

26 E)QAIVPLE XXXVI | prophnol dded -an@ the mxcm:on niSL uer wis, allbf-&Y to] stir ab dditional
an 5 ngnutgp E ch timegit _wg withm6p rmlg:t

nutes at —10°, 0.4 ml 2-

S 2 “ﬁ@d&bﬁ?

920 Qéﬁ r-oci 9 ltnans - P prostadl err

cls -

.u'ﬂﬁ &ro@zﬁ ‘?&fn silica gel of@ﬁl@

3 pr9 ﬁi‘dfn}lmld:k err], 15[ err]

5

A,

15[err]

ent_ - grade
dr’%cﬁw?se %‘°2§"f*nl ,‘ﬁ,‘fgf'fé% ﬁ@géﬁ ,mdlf SmP 2@0 i"Atltes at 45
he- 9 eaet it RN SA- Xis U&rah@dropirhowed t o
stir an additiona?- slom)ndl@e hegpxyvhi7dR. lﬁ,katEIFtanA/aswcénmaWed3W|Pt<hta§@nm et hyl

WEF %é ‘or 7% uﬂm 2{ %j]isys miem&‘r‘f lytué'z: féiqgll;n er

0z®

1. An optically active or racemic comfi&unA of deufbinala:of 390 ng of N25
acetyl - 9 - oxo - 11ferr], 15[err], - bis - (tetrahydropyran - 2 - yloxy) -

purified |
ghz)edel

lof%ess oily N -.acetyl - 9 -

‘g droxy - 16 - phenoxy - 17,18, 19, 50 - tetranor
on &fﬁ

Eéiba %4%9&15&95?7 7 r%evl\ﬁm: P HAMLS: -- 25

o€ LRAFRAUIN LQ{dTH éhyl wherein said

tetr.aor - cis - 5 - trans - 13 - prostadien-.
g agi tlc acid:water was stirred
I Ad then®*was concentrated to a crude
hronato raphy on silica gel

? Jeras el uants. After
0XO0 -
Cis

qzem trifiimgpméthyl Apheingl, jolvenyikyl o ldveiatkexhoxyphengd .
3 4- et hyl enedi oxypt ‘ﬁyﬁ“’g‘?‘ defmed o5 | t06 KYRYDACAY! , [err]- or [err]-napht hyl

Jo\\ alk
‘mohosubst it uted pRehle SHRERET. Sl rs%%mlmsmﬁupéyot«mmnh:ssm&ogen

trlfluoronethyl

and:

and:
35, z"i

s
PR

does not excee

45

. OH -H

N and L when taken together form a single bond; or

N’ is a-hydroxyl and L is hydrogen with the proviso that when N’ and L
together form a single bond M is oxo;

X is p- phenylphenox ycarbonyl; 5- tetrazcly:; or

6]
. I
—CNHR"

wherein R” is alkanoy! having from 2 to 10 carbon atoms or cycloalkanoyl having
from 4 to 8 carbon atoms; aroy! or substituted aroyl of from 7 to 11 carbon atoms

pivendoeqd ﬁﬁk}aﬁh&y or lower alk oXY; wher ei n
| owet’is deBsned as YV is @ sBigediobdar at dpwble Borids hydr ogen or Iomer al kyl ;
n%are each 0 or ﬁ% g%%%b?¥b o t1ang doublgbeng t he proviso that the sum of n

is a single bond or ci's doubl e bond,
s a single bond or trans dou?/gibond //ﬁ”

n3s

45

13

-~



* err N and L when taken together fopn
a single bond; or 40 ”"["“,”cnﬂ”" Jﬂ} hvdroxvl and L is hvdrogen with LE el
provi so ‘that when N an gether forma single bond Mig/C
ox0; X i s p-phenyl phenoxycar bonyl : 5 tetrafzScﬂin or [err] wherein R' is

al kanoyl havimgTTom 2 10, I 1] } N “Qc?re I

from4 to 8 car b0n7”érem;2gf Pu Jgﬁ?@abgaﬁﬁﬁﬂa rs@rfw “,ﬂ E ‘ %%fﬁ%ﬁg car bon
at ons 45 26methyl, 831&56;)5'31811031\ and the iower alkancutes, formates and beRoEXANPLE
XXXVIi. N - Acetylthe thmﬂoxfoum o ek ] €, BPe (s POM“?] (tet rahydropyran - 2
yloxy) - 16 - phencky SompPuRdacrerosng 1o cfalp Jafoihe forgpls - trans - 13 -5
prost adi enami de: To a solution cool & to -10 under nrtrogen, of 394 ng N - |
acetyl -9[err] - 5 hydroxy - 11[err, 5 er bis - (tetrahydropyran -

2 - yl.oxy) - 16 - phenoxy - 17.18. ﬁ 0 etranor 1a cis - 5 - trans -
13 - prostadienamide in 10 m reagé&ni{ - o.n acetone was added dropw se
0.27 m of Jones reagent. After 3§ m n# ey CatChpro iRy Mo 2- propanol was
added and the reaction mxturer was al |l owéd ®o stir an additional 5 minutes

at which tine it et hy taf e, h, 10
water (3 x 10 m). o ,*Sogbh%ﬁurr\%g ‘é’ra'gfmgiéme%@z( VR g@@ég%mh
col orliess 10 oily N- acetyl 9 - oxo - 11[err] 15[err] bis -

(tetrafhydropyran - 2 - yloxy) - 16- phenox 17,18,19,20 - tetranor - cis
- 5 -itrans - 13 - prostadi enan de. EXAMPLE XXXVIII N - Acetyl - 9 - oxo -
11[ err], 15[err] - dihydroxy - 16 - phenoxy “# 17, 18,19,20 - tetranor - 15

cis - 5 - trams - L3s a sipflowbadaimanis dehydroxyl and its C,; epimer. 15 A 10

sol utiion of 390 ng of 4.M compmng kccording togkam-1, QtL{“erfr:r}HUILaéS{—err] -bis -
(tetrahydropyran - 2 - yloxy) - 16 - phenoxy - 17,18,19,20 - tetranor - cis
- 5 - trans - 13 - prostadien- am dg in 8Wn1 of a 65:35 mxture of gl acial
acetic acid:water was stirred under” mytr t @5[err] fgé 20 hours and

t hen was concentrated to a crude oifl i ch vvas 20 ified by colum
chronat ography on silica gel using m X (Chh ? 20 et hyl
acetatie as eluants. After elutioff of |esg pejyar zi”rrpu 1'TTes the colorless
oily N- acetyl - 9 - oxo - 11[err], 15[ err] - dihydroxy - 16 - phenoxy -
17,18,19, 20 - tetrem’ollls ©is spimes; whereinghys F, m 3, W, grapdvheiicendefingd imelrighl-ng 76
nmg. WHAT WE CLAI M | S; 2 Agompound accor ”18 ‘GAE‘F"BrJtP Qe rmylive or racenic

compound of the formula:- 6 25 [err] and its [err]

epi ner; wherein Ar is phenyl, 3, 4-dtnet hoxy hepyl

3. 4- rret hyl en gi oxyphenyl , 3,4, 5- 3 \d/whpxyph@@yl [err']-- or
[err]-hapht hg or nonosubstituted wherein said 30 15

substifuent is halogen, trifluoro
al koxys 30 wherein | ower is defined T~
hydrogen or | ower al ky n and mare each O or
pr ovi'sb that the s @ ?iﬁ?o ﬁ:glrl ﬁfﬁnc o[rltp(ﬁmn% or%goun
cis doubl e bond; 35 ¥ :

gc ,\[ er r(JH‘ al gyl or onver

g dan ﬁ‘atom; Ris
inte rsfroml to_ 3 with the
%W‘ deledgr &2bhd or

[o]
(0]
%
orle

gﬁ
; o w
NN\ HAA

~N (CHz )5 o-(crr;_)ﬁ Ar
. ~RT omwe
and the C, epimer thereof; wherein Ar. R, m, n, W, Z, X and lower are as defined

in claim 1; THP is 2-tetrahydropyranyl. 20
7. An optically active or racemic compound of the formuiai—

THPO™"

(S, XOUPU VSRRV P S

s et e tn

s

.. (CH)5 0~ (cHz)mAr
R “oTHP

THPO'

SR ST SRR Ve SRRSO S LV
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Zis a single bond or trans double bond; Mis oxo, . [err] N and L when -

.taken toget her fm or 40 N is a-hydroxyl a
i s hydrogen wit ﬂu"mﬂm%mﬂ vvhen N and L 40 togéther fo
~single bond M is’ox6, Xis x nyI phenoxycar bonyl 5-tetrazolyl; or O
R' wherein R'2 om 2 tf#881carhon atans o
havi ng 45 frof thel@, SibanRORLIak G AATOY, nOR, ZURSlowttdn@d Hr QY ks Of
from7 to 11 car bonieﬁnti_schrrgs cla $56 . %7‘ o 1, wherein n and gy éli!up‘sc 3d ‘t‘ ‘%"U
4561 512 . . € CO por.r_r (o] "L. rl\v ereinna f S, ent | S
met hyl * hal ogep, or ﬁ@ﬁﬁ&@&}%&?“darzreilré’“ SRy E h8‘F‘i‘f“"rfc’)’rﬁx ?‘S °§er0% at'offs, 5

aryl sul fonyl or. subst bt THe@dmasuukd sotihieny vhwkie hand mSad diclsOpst it pleeyit Wiisa

met hyl , hal ogen or dretonblxponddis tatveant dowdie birkaMoat es, fornmates and

benzoat es of the hydroxy groups at the [err]and [err] positions. 5

2. A conpound according to claim 1, of theZfornula:- [err] IA and its
[err] epiner, wherein Ar RR, m n. W Z an «X are as defined in claim 1. 3.

The compound of claim1, wherein Mis [err] %o L is a single bond and
N is | err]-hgdr oxyl isandragers at deTrJ‘rx 10 4. A
conpound accd

di ng | ‘rerw,mrou'tsif? hgu‘ “LSOlB“f@r'MiSa'rﬁﬂ'ﬁ Peispepr] 10
epi mer;, wherein Ar, é‘ﬁbl{g gonds < (e tf’"ﬂ&” g‘r as'®defined in claim1l. 5. A
compound according to clairn 1, of the formga:-- 15
[err] 45 and its [err] epimer, wherein Ar /f? m n, W Z and X are as
defined in claiml. 6. An optr cally active™gy racem c conpound of the
fornula:- or, 11AA [err] and the [err] epinmer thereof wherein Ar. R mn,
W Z X and |ower akds leysir%elf F"rgeH Is - P;gﬁO)XQO ] inclaim 1; TI‘-IP is
L a

f20JI[‘ rerL[g_hydr OQ%I‘ anyldoulc[f d xP&f%lujs% -ﬁge oo 15}26)%3%@ ‘1'1%@%@?0%%%@512 15

T sin
28 and: the [err] epi r?elr’ Tlibed’oﬁtpf)und\lmel’aﬁhm WAtereitRy islg, s [Whr € phokyl, MoMRisand

THP are as double bond, Z is a trans double bond, M is oxo, N' is a-hydroxy and L is
. hydrogen.
20 13. The compound of claim 1, wherein nis O, m is 1, Ar is phenyl, W is a cis 20
double bond, Z is a frans double bond, M is )
< !
oH

L is hydrogen and N' is a-hydroxy.

y 14. The compound of claim 2. wherein n and m are each O.

: 25 15. The compound of ciaim 2, wherein n and m are each 1. 25
: 16. The compound of claim 4, wherein n and m are each 0.

: 17. The compound of claim 4, wherein n and m are each i.

j i8. A compound according to claim 2, wherein X is

_ . 0
il
—C—NHR"
' .';'j 30 wherein R” is acetyl, W is a cis double bond, Z is a trans double bond, R is 30
hydrogen, n and m are each O, Ar is phenyl,

19. A compound according to claim 2, wherein X is 5-tetrazolyl, W is a «is
double bond, Z is a wrans double bo'xd R is hydrogen, n and m are each O, Ar is

T mmre s

phenyl.
_ as 20. A compound according to claim 2, wherein X is - 35
o 0
- I
—C—NHR"

whercin R” is methanesulfonyl, W is a cis double bond, Z is a trans double bond, R
is hydrogen, n and m are cach O, Ar is phenyl.

21. A compound according to claim 2, wherein X is
o

i
—C--NHR"

TP P g .l



defined in claim6. 8. The conpound of claim1l1l, wherein n and mare cac \QL

~Ar is phenyl, ; bond, Zis a trans doubl e bond, Mis oxo
i s hydrogen a Mmiw\“m“lmr hydroxy ;f>
cof icl a

5 9. The conpoui imt1,*wherein n and mare each 0, Ar is phenyl),
is acis doubls bond, Zis a trans doubld436A, Mis [err] L is hydroqem‘;
and N is [err]- hqum‘a{nRmamemrefulfumll% is 136 a6 HIPRIARTZ R 1Gholbil nosidier €1 N
nis 0, mis 0. Ar R% ipligayl, n 4ims zi @ES0 &Q Aloubl-@:thefghensl. 1 S a trans
doubl e bond, Mis [er 2} A cpmpdwpdrogpedinmtvdeiin 4. svhemir X-ihydr oxy. 11. The
compound of claim1l1, wherein nis O mis 0, Ar is phenyl, Wis a cis 15
doubl e bond, Z is a trans double bond, MIs oxo and N and L together form

a 15 single bond. 12. The conpound -et—emak'm 1, wherein n is 0, mis 1,
Ar is phenyl Wi S CI S dqubl e b&nd Z i,S %”E .doubl e b i S oxo,
N is [err]-hydroxy n'?%]a‘ifié;re ey °“° e‘;‘;{’ 15 3 3””’”I'ﬁ%" h‘ﬁ\’glu d'® of

claiml1l, wherein n | ¥s 2 Ara)h@ d AEordilﬁw thmq wWALicS) R. §I s 20 doubl e bond,

Zis a trans double bond Mis HL is T‘lydrogen and N is [err]-hydroxy. 14.
The conpound of claim 2. wherein n and m &e each 0. 25 15. The
conpound of claim2, wherein n and m ar e___él@_Cﬂ?Hﬁu 25 16.
The compound of claim4, wherein n and mare each 0. 17. The conpound of
claim4, whergin n \dmjs mRArie aeadhW is alﬂf dwbbobm’duﬁds agows douide bendcRalsm 2. 10
wherein X is --GN gerﬁgoa;d r{;‘r‘?’ir ccordmgﬂ tirh Hhﬁcre )l{ze:; azo!y?1 W wsadOUbl €
bond, 'Z i's a trans gaublEnbonds s dabl béﬁd Fw hog I AL AECOCRER 0, Ar
i's phenyl 19. A coptiespnd according to clai'm 2 V\/nerel n X |s 5-tetrazol yl,
Wis a cis double bond3 ngpadn@raamdldmmﬂéwbbnd\ereﬂl %ds hydrogen, n and m
are each 0, Ar is phenyl. 35 A conpound according to claim 2,
wherein X is 5 E?O[err] wherein R' is 15
nmet hanesul fonyl, Wis a CI S doubl e bond, -L-+N8HR"trans doubl e bond, Ris

hydrogen, n and mare ea L in%PX gk Ascgrg)ound GSQL gl Agxt 0
n 1s rricthancsu 0 a cis double bond, £is a trans double bondyR
claim2, wherein X 15%] 3:) Q n and m are caych O, Ar is phenyl.

40 .1, 456, 512 26 Optxcalx) active 16 - phenoxy - 17,18,19,20 - 29ranéter G FBipHesiyla
nmet hanef ul fonyl, Wadsera cis doubl e bond, Z |s a trans double bond, R.is

hydrogen, n affd mare 24 a@PticgInai Vi€ | RheReRet ok pkerieirancp o PORe sdHRIGtAG 20

accor d' ng to claim i Z‘thﬁtﬁfan) et 16 - phenoxy - 17,18,19,20 - tetranor - PGF,; p-biphenyi
. ester,

29. A precess for preparing a compound of formula I as claimed in claim 1,
25 which comprisssi— 25

a) when N' is a-nydroxy and L is hydrogen and Ar, N, m, M, W, X and Z are as
defined above, hydrolysing with an acid a compound of Formula [IC;—

M

ANLAN

(cha) == (CHo)mhr

THeO”
A

Ic

o or the C; epimer thereof, wherein Ar, n, m, W, Z and X are as defined above THP
o 30 is 2-tetrahydropyranyl, and R’ is nydrogen or THP, with the proviso that when R® 30
i is hydrogen M is oxo;

b) when N’ and L, when taken together form a single bond. M is oxc and Ar, n, m,
R R,W,Xand Z are as Of'lmf‘d above, reaciing a um]pound of Formula I, abo»,e,
S whereia N' is o- hydroxy and L is hydrogen, M is oxo and Ar, n, m, R, W, X and Z

c 35 are as defined above, with an acidic dehvdrdtlrg agent; 35

c) when N' is a-hydroxy and L is hydrogen, M is

H OH
4

"ol -y

e e eee b= etmes e

[ PR RPU S SO



O [err ]' 5 V\/nereln is acetyl, W is a cis double bond, Zis a trans
doubl e bond, Ris ﬂ ’m’;ﬂmwﬂm mare each 0, Ar is phenyl. 23. A\
"X is O [err] wherein R' is acety}p

conmpound accor di ng to W
is a cis double bond, Zis a trdhs Sdotibl e bond, Ris 10 hydr ogen, (
and rn are ea?h 0 and Ar is m met hoxypheiip.s12 10 A,

A corrpound accor di RE4 K nCRavLéz B HSHR: Kodv J,3%Q doubl e
bond, Zis a trans l,ckbub:l enbendy’ iR h@rmﬁﬁ@défh{ﬁﬁ‘ttgg%f g{%?ru&\{\égaﬁioﬁh& i's
.phenyl 25. A conp é aec@(s!ﬁ@?qq bevs, withi mrkonyiednasigpedativdiichloes not react

15 [err] V\,hergl n an é’%g@g%ﬁﬂ”ﬁ%&]‘“ﬂﬁ“\&m‘é‘"é’“c‘losc"‘tpd’ﬂb1°éb’56’ﬁ6|db' rddla
trans doubl e bond, h and"m are’ each 0, Ar is phenvi . 26.
Optically active 1@) wh hem»(lyydfovilli&,dl&,ea&r- RUg i BN@E X-ard BdEfine@3b®e, 20
27. Optically actli 3 Grnd Zapesing x;gondsm* lcéugelg@rogenemgmmpounclb@:cqw yl
20 ester. 28. Opti qoPtEidbSENGITS omp e bon 12 &i%ﬂﬁ 0%Fs

[err] ester.1@9. Acprde@te.sso d@r preparl ng a corrpoundiso as“cla niwd

inclaiml, 25 @?Y’g co h "

25 a) when N is | ’°aﬁ ,,‘ @nd\M arg\ps dgdinegjab and
2 ark beaelt ned gL ARRAI A £ Q%f&"%a&éﬁ%@hﬁ %}g%&

1IC.--- MJ[err] or WhaeaE:.eEidS bleetﬁnnﬂ"&fxumelheﬂzsd RI tRhd; X
are as:defined above THP etrahydropyran and [errl |s
hydrogen or ¥HP wi t) ‘(‘)’vfﬁ @f@b‘?“ﬂ’@h%r}?ﬁgdmém um I]’ 8@” "?ds oxol8
b) when N and L, WR&highaksen together forma sing eé"”b &1 ox énd Ar

n, m R W X and are as defi ned above reacting a conpound of Formula I
above, wherein N gsYperX]is hydroxy and L is hydrogen, Mis oxo and Ar, n,

m R W X and Z 35 are as defined gbove, with an acidic d'ehydrati ng
agent:. 35 ¢) when ﬁl is [err]-hydroxy and L is
hydrogen, Mis O—| [err] 30 ~—C—NHR” 1, 456, 512
30 andf Ar, n \&2‘ . - dy E;é}g} redyc knq‘a ound _of the
Formila I aBbve S G ey gg B ' oxo,
Ar, n,im aZatal‘ﬂ &e %’f’lhlleld"mvebcrvmt " aar afoRelUgAdNg
agent whi ch does n Ydfpbawthwwhpoesd dus ohtaiger: bigk dieded glrma rsgtd)c carhon to
car bon; doubl 95 bond “h@fiﬂl,”‘i s Ealkanoatﬁfggﬁrfg‘qs orhepzoates P‘r??g h3§ Wy gIouPHnd

Y O 1s positio Ingsai ..om%ou pro riaie 25
9lerr]:isonef _ acylatmg agents, 'S
“Jerr]- _hydr oxy, L IS g@i Ao ettss fAr prefiring achth@.ﬂﬂihNoﬂji;ﬂaH’Sasdﬁfmd‘d&ﬁiclﬁbﬂve

2, which comprises:— _

4

a) hydrolysing with an acid, a compound of Formula I1A:—

‘ PO CPg/mAr LA
i or its C,; epimer, wherein Ar, R, n, m, W, Z, X and THP are as hereinbefore
dﬁllﬂCd
+3
; b) reducing a compound of the formula:
,”g 0
. g =2 ~ X .
iB
A\
HO' ... (Chg)— 0= (ChzipAr
R oH

‘ 35 or its C,s epimer, wherein Ar, n, m, R, W, X and Z zre as defined above, with a 35

carbonyl reducing agent whic h does not react with ester or carboxamide groups or
carbon to carbon double bonds, and then separaling the 9a- and 93-isomers;



and W.and Z are si ngl e bonds, catalytically hydrdgenati ng a conpound of AN
~Formula 1, above, Hgkm n, m M and X are as defined above, \/@a)

singl € bond or.cis do is a trans doubl e bond and Z |s a
ubl £
Ls i

singl e bond when Wis &
10 e) when N'_Ls__[_e_LL]___h;Ldfoxy, ﬂAr_,__R,_n,__m._x_an.d_M-a-r-e_és

defined above. Wi g)ausitkghebepehaand. Zm@und diansuidioyBoe:, baeein aset,ect i vel y
hydrogenating a compoun¥lasfzs Bginetkiove, W\Ah@ﬂ&illﬁ’lﬂfﬁqlf‘ or Ry owblmonx“anmlmaare as
defined above and WFsORbi onddisiZeisoritelafendzvian ]f%‘h‘rg‘lfl’é NS ‘(g‘r,f;d 15
f) when X is - pheyi RAEQOR o Orm}‘;i@ygndsv,&r* TR T B fp? %% as s
defined 15 above reactlng a compound of Forrrula | wherein Xis -COOH with
p- phenyl phenol g)i)\thé\r?\ X pipheryipheqoxpg@rbonyl, Ar, \Egé-rfe iln NR'W prd Bare gedafined
above, M Ar, h@y e‘mﬁ“g a\gegpgues gt dorgelagEvhgis “of 3 Yighéting a
compound of For rrul 5 AbOvVeE wherein X is COOH with an |socyanate of the
fornulia R'NCO, whergiwherRX i s as defined above, and hydrol ysing the conpound
thus obtained; and, if desired, preparing.the 9[err]- or 93-, | la- and
15[ err] Iowermal kanoat es, for rrat es or benfoates of the free hydr OoXYy groups
25 : at the [err] and Cerr], p05|t| one_mm{'eactl ng sal d conpounds wit#

the appropriate 25 acylati ng a ents rocess for ari ngg
conpound of the forfiled Ripis 28 d lalg H%g wl&“g

ac 1nr7 a Lom un .1bo erel C%ﬁ

hydrolysing with a'?so@ﬁiin e ”FH??H ({I ﬁ (Mbedinl RAS 28 Wefined dbcxc and
30 [err] or its [emydroBg hg‘TEE:,conitﬁllh&llﬂlsé&itngS,umd xﬂnesmAﬁ ;Z¢pa)(ﬁﬁ!hd9;ﬂ-di?9ﬂ-l§e as
her ei nbef or e 1def i ndde- alﬁ}‘ 1?&9@1{@@ ”‘é“ duifatmasds of Hé’ﬁﬁ@ﬁﬁ?ﬂ?fahﬂg erly firo 15
or itsi [err] epi nerﬁ{f“@?% ]aplﬁ S p@vw oY TSRIng e SOMEOYEF TiBd PR hove,
with a 35 carbonyl FPetlucsad epatfak 6o @d BOhe [RAGH IBVR deiRed iB L1208
car boxanm de groups 4owhichichr 15n~t:9—car bon doubl e bonds, and then separating
the 9[err] and 9[erc]-jso . ) ) )
1, 456, 512 20 Sl-yclrol)sno with an acxdl a compogri'* ?:f)Fq(Slgfﬂélli)‘?'l——Cal l'y hydrogenat i %Og
a corrpound of Formula | A above. whereein Ar, R n, mand X are as defi ned
above,; Wis a single bond or cis double b@nd when Z is a trans doubl e bond
and Z is a single bond when Wis a < d, to a conpound of
Formula | A, above, wherein Ar, n Mjand X are as defined above 5 and W
and Z are Si ngle bonds; d) when X .4 heno yganbpny R n m
L, N,iWand Z are as def i ned abmsve, reac 51' lt'o%( Ft?ﬁ’iﬂpofil?or mul a |
V\herelnX|s-COO—|vmthp phenyl phenol ; enX|s 10 [err]
10 wherein R is asriiet], Bade APRYEN AMR, 'ﬁ{ \R zr){ Fand-THMare WMANELd oREL aS
defined above, reacting a conpound of for rruf above wherein X is COOH
with an b) catalytically h)droaendtmg a compound ofrmmula 1B, above, wherein Ar, X,

R, m and n are a5 defined above Wis a single hongd ora cis double bond when Z is a

! 25 trans double bond and 7 is a single boad when W is 2 cis doubie bond, to afford a 25

4 i compound of Formula IB wherein Ar, X, m, n, and R are as defined sbove and W

oy and Z are single bonds;

- : ¢) when X is p-phenylphenoxycarbonyi, Ar, R n, m, L, N, Wand Z are as defined
above, reacting a compound of formula 1 wherein X is —COOH with -

o 30 phenylphenol; 30
T d) when X is
s
A ‘ ' i
e y —C—NHR"
- J wherein R” is as defined above, M, Ar, R, i, m, L, N’, W and Z are as defined
s above, reacting a compound of Formuia 1 above, wherein X is COOH with an
Lo 35 isocyanate of the formula R'NCO, wherein R“ is as defined above, and 35
= hydrolysing the compound thus obtained, and, if desired, preparing the di(lower
alkenoates), diformates ov dibenzoates of the free 11- and 15-hydrosy zroups by

o reacting said compounds with the appropriate acylating agents.
- . 32. A process for preparing a compourd of the formula IC as claimed in claim
i 40 5, which comprises:— 46

e i o et e
i



i socyanate of the fornula R'NCO, wherein R' is as defined above, and

hydrol ysing the conp and, if desired, preparing the
9[err]- or 9[err]- OH I“ jlﬁ ﬂﬂmmﬂ nd 15[err] trl(Iomer al kanoat es) , (;}
triformates or trlbenznat%stof"the Tee hydroxy 15 groups at the [err]
[err] positiom@ by reacting said conpoundsJsd.dib the appropriate acylatings;
agents. 31. A procesgmdg&;pL&H%%h@gcgogﬁmﬁqynd of théeTornula 1B as craimed

in claim4, which conprises: - ydrolysing with an acid, a
.conmpound of Forrmula IID:- 20 O [err] or its [err]

epi mer .wherein Ar, [err] m n, W Z Xuxgg%pkggqguTHP are as defined above;
Ind—yt Fortmula | B ag ve, wherein Ar,

b) catal ytically hydrogenating a cqg
X, R, mand n are as defined above si ngl e bond or ci s doubl e bond
when Z is a 25 trans double heond a Exfg\ SLpglg bgnd when Wis a cis
doubl e bond, to afford a 25 conpound of & oﬁmmﬁ B whePei n Ar, X ,mn, and
R are as defined above and Wand Z are single bonds; c) when X i's

p- phenyl phenoxycar bonid C,, &fimeRyhaigin @, &, mM, W, W aRdz &e At Befasd Qﬁ)fvé RaG Above,
reacting a conpounda s formula | wherein Xis --COOH with p-

phenyl phenol ; when X is.p-oh

30 d) when X is [er BloviiPanaid Hyiphenoncatbynvh AT BihielN Q}f Nco H e Lo

N, Wand Z are as dsmﬂnsmoabove reacting a conpoun Formul a | ove.
wherein X is COOH\Mt&%ﬂJ*\ i socyanate of the fornula R'NCO, wherein
R' is as defined above 35 hydrol ysing the conpound thus

obtai ned, and, if desired, preparing the dj (lower al kanoates), diformates
or dlbenzoates of the free 11- and 15- hydﬂpxupgroups by reacting said
conpounds mnth t he aEproprlate acylatlngé‘%fnts 32. A process for

crmu

in s kY’ MP"I : ¢ as defined
Pr epa_rg ng_ ac Oun‘go:(ég r%a\. ing a com ﬂound of §1 ﬁg?'lge wrllercm 'S( xs%%-OH wx*hn% OWhI ch
conpri ses: - isocyanate of the formuld R"NCO v.h\,rem R” is as defined above, and hydrolysin
32 : the compound, thus obtained; andlif 4&6ed bekparing the Cu-lower alkanoates,

32 a) treati n a co%'wmf@?naﬂeﬁbm e??(ctBlg—Sdl[léanPOlmﬁ withghq @tprqpr'etplaméwn\aher ein

Ar, Rom ass fif aﬁ ToAhligSs dajmes ) WA
X i's p-phenyl phenoxmazrm co:sﬁﬁris% A oo @rr% i nads slims K
above, reacting a conpound of formula | mhereln Xis -COOH wth p-

phenyl phenol; ¢c) when X is [err] 10 0__é:ﬂbre|n R' is as defined above, M
Ar, R:n, m L, N, Wand Z are as defii nad 10 above, reacting a conpound
of fcrmula l above, wherein X is fh an isocyanate of the formula
R'NCO wherein R' is as defined above[ a d hydr ol ysi ng t hexr conpound, thus
obtai ned; and, if desired, preparing: rnLélomer al kanoat es, formates
or benzoates by reacting said conp®und w h ha(capprofati)ate acyl atirig 15
agents. oTHP

15 33 A process f Odr R4 @p%ﬁ lnepthcregpnpglélip\ I" { he Zfandw}ﬁarc as de ?nccl(:lb%\liemad in
: 20 with an ylide of the formula 20

.":

(CH,),F=CH—CH,—CH,—CH,—X

, wherein X is as defined above, with the proviso that wiena X is p-phenylphenoxy-
TR ca'bonyl the compound of Formula Il is first reactsd with an vlide
T ! ! CGHS)J ""P"CT_I"‘"CH CI{‘, CL{ COZI‘A ar‘d I.bP HE 'Il."‘g ceil -1!.1\)\.!“0
25 esterified with p- pheny phenol, to axfora a compound of Formula IA wherein Ar, 25
R, n, m, X, Z and THP are us defined above and Wi isa cis doubie bond, and. when
oo requ;rcd subsequcml) hydrogenating a compcund of Formula HA above, wherem
Ar, R, m, X, n and THP arc as defined above, W is & ¢is double bond, and Z is a
trans double ¢ bond, to form a compound of formula i} above wherein Ar R, m, n
30 and TRP are as def med above and W and Z are singie ‘\:)nds sc.lec.tm.h hy dro- 30
genating a corapound of Fermula HA above whercin Ar, R, m,nand T HP are as
defined above, W is a cis double bo'ud and 7 is a trass double bond, to form
i compound of Formula IIA, wherein Ar, R, m, X, n and THP are as defined 2 gbove
W is a single boad and Z is a trans double bond.
: 35 34. A process for preparing a compound of the formula 11B as claimed in 35
claim 7, which comprises reacting a compound of tormula 1A, as claimed in
claim 6 with chromic acid in agueous sulfuric acid and acetone.
35. Compounds of formula | as ciaimed in claim !. substantially as
hereinbefore qu\.rxbnd with reference to Examples XXI, X X1, XXV 10 XXXI
40 and XXXIII to XXXVIII. : 50

[T SR



claim6 which conprises reacting a conpound of Formula I1:- OH I [err] or

tzge C, e\p/)V: {Tﬁrahhslr?ma‘mmml‘gl“u)mul Im n, m Z and THI? are as defined ___g{zov .

20 [err] wherein X is*as®defired®abbve, with the proviso that when N
p- phenyl phenoxy-3%arbonyl , the conpound of 'B&:Rla 11 is first resctéd 33
with an ylide [err] and the resghEvpgs, gowpeung, Bbrkins, esterified with
p- phenyl phenol , 'to afford a conpound of FbRQuuita ot wherein Ar, 25 R n,

m X, Z and, THP are as defined above ang_ W?@G%ﬂ‘@i{' _doubl e bond, and, when
requi red, subsequently hydrogenating a SH‘E)%‘UW 0f'tormul a 11 A above,

wherein Ar, R m X THP .arc- —gbr;ve,——?v‘\H—s——a—ci s doubl e
bond, and Z is a tran%ﬁ@%ﬂﬁn&ﬁg‘?{' thsbgce rﬁ%&ﬁ:&ﬁﬁ&ﬁﬁ@;ﬁﬁiﬁﬁ%ﬁﬁ?ﬁ %.Egﬁove
wherein Ar, RR, m n 30 and THP ar@ichsorgapichédoddyode and Wand Z are

si ngl e bonds: sel ectivelv hydro- 30 genating a conpound of Fornmula I1A
above wherein Ar;, R, m n and THP are as defined above, Wis a cis double
bond and Z is a trans double bond, to forma conpound of Formula IIA,
wherein Ar, RR, m X, n and THP are as defined above, Wis a single bond and
Zis a trans double bond. 35 34. A process for preparing a
conpound of the formula I1B as clained in 35 claim7, which conprises
reacting a conpound of Fornmula I1A as claimed in claim6 with chromc acid
in aqueous sul furic acid and acetone. 35. Conpounds of fornmula | as claintd
inclaim 1. substantially as hereinbefore described with reference to
Examples XXI, XXI1l1. XXIV to XXXl 40 and XXXI'I'1 to XXXVI'II.
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