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1, 456, 512 ?@EQF this |
'_present i nvention conprisegs4 DEWG\TAHE%QFmgLPSFHE er r(? erein Ar is
phenyl':4 3, 4- di met hoxyphenyl ; - et Een‘}g' (0); omﬂd} mze‘?uédétﬁerlhmbmy 15

phenyl-4[err] or [err]{ﬂa ht‘M IPF ?—F QLA aub nd/ﬂnfeeteane’ar
substitient is e iﬂ‘; ‘Ji" 3 Amp Henyd herbtzwdeclaralt

al koxy,§wherein I o tat g y that mmmahhmgr eqwﬁl fo ﬁ’c g,qf_m ares
each 0 ¢r integers fu;.p ribr m&wuamcm 1y ?a Q Js mte én Of cndinm
does no§ exceed 3; and ‘Q“" n 45 af@g}‘}"&' B}yﬂszaglandms In pamcular it relates to

20 Thi s{invention fuPq¥§ %@%{B‘} L nmruﬂncwfel 167 ﬁ%ar\wpacma"g{ggg“ﬁ err]
Wh.e're_.i.n._. Ar, mand n @d"&% dide }sdnﬂ&se el%descfmeﬂsn ﬁ?‘d?‘o@%‘ﬂ'cﬁ}ml o‘\’Ner Fﬁ :

25 R 10 (Sengeg:ra}l;,sgh?sl gresent invention comprises a compound of the formula:

(C"Z)ﬁ"' 0-(CH2)mAr .

wberem x;phenyl 3,4,5- tnmethoxy—

SRS ‘j ~ Aris phenyl; 3 4-d;methoxyphenyl 3 4.mcthylenedio wherein said substituent is 15

|
- -naphthyl or monosubstituted pheny
h:ﬁ;gen ?nfﬁioeomgthyl phenyl, lower alky! or lower alkoxy,

—6 carbon atom
0 gr: ‘;lr)‘% t::v;u["f elach 0 or integers from 1 to 3 with the proviso that the sum ofn

15 wherein lower refers

2 -biphenyl Icarbonyl : .
» ?hilss l?n?/]epntfgg ¥urther comprises a ccmpound of the formula:

()0~ (Chiz)ppr - T

wherein -
Ar, m and n are defined above;

25 B R is hydrogen or lower alkyl,
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and m does not exceed 3; and . 20
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p- bi phenyl yl carbonyl, w th the provi so that when R and.Q are both
~-hydrbgen, Z is a trans ‘doubl e bond, Nis 0 and mis.0, Ar is 3,4- .

rret hyl enedi oxyphienyl , 3,4,5 - trinethoxyps&sml ; [err]- or [err] nepht hgl -

-0 o1 phe syJ single b nd or a trans double bond; and
5 .\/ Addi tional'ly, t"%'.w fehiBEiyl awtfmrrmbmteit%aenfam gula:
‘[err} wherein Ar, R dredod h’ydmgcm :i’smde an éghbleciond 0 éf ®amt mEO0, Ar is 3,4- THP - -
is 24t et rahydr opyr an ethylenedroxyphenyl 345 - trrmethoxyphenyl a-or-p - naphthyl M Z i ﬁ a
at

single bond &r a t ranyalidieahand m,ﬁl&%ng% Qorlyifd otthd ekl Provi so t

when iR hydrogen rans and mis-
0, A4 is 3,4-nethyl enedi oxyphenyl;. 3, z S_jwi met hoxyphenyl; [err]-.or [err]-

2 ' 1, 456, 513 o
-2 Z= rs a si ngl e bond or a trans- doubl e bond; and Q is hydrogen or 0

15 ngpht hyi or biphenylyl . Furt_her t nvention.is concerned with a -
procgss ‘for preparing a conpound of ormula: .0 -[err] 20 - . wherein
"Ar, m n and Q are as herei nbefore Y med

characteri zed by reacting a

“conpdund 20 of the fornula: :. STy (P 0—(Cﬂz)mAQ ig as defined
~abova with a conpound of the fornul a R ot . ~ 25 | ower
~alkyH-O [err] whergin..m n and Ar are as.defined above . 1.456.513

3 Thg invention al so Wrow,gle@da ¢ o @sFed RéreiRbetfdy i Ng a conpound of the -
'st r uct ure: vil@er er n 5 THP i®\2-tetfAhydrppymanghd are -as herei nbefore defi ned 10
: I %l is z(x) smgle bond or a trans double bond and

. . . _ls ’

.- /H 'or :'Q/Ofi ..

.‘l

Ol . oy H

with the Srowso that when R is hydrogen, Z is a trans double bond, n is 0
15 .- and m is 0, Ar is 3,4-methylenedioxyphenyl; 3,4 S-tnmethoxyphenyl a- or ﬁ- 15
: - naphthyi or biphenylyl. _ _ !

Further, the invention is concemed with a process for preparmg a compound
of the formula

(CH)m 0~ (CH)pAr <. B

20 wherein

Ar, m, n and Q are as hereinbefore defined; characterized by reacting a compound 20
of the formula;

’ ‘o.—--'c

X'__

Qo"' w0
25 ghg:isndefined above with a compound of the formula: 25
lower alkyl-O | | -

\ P—CH,—C—-—(CH,),,——-O(CH,),,,Ar ... VI
lower alkyl-O / 0_
wherein '

m, n and Ar are as defined above.
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_characit grized by &) reducing a conpound of the Fornula Il1: O [err] wherein
« 1 Ar, n, mand Qare as defined above to afford a conpound of Fornul ;
|V, ~aljove . 10 wherein Ar,.n and Q are as defined-above and R is
‘hydroden, and, if desired, separatlng the [err] and [err]—lsorrers b)- .
treatiing a corr}gound of Formuta 111, as defispgsy above, with the appropriatie
".‘-ial ky.l dél(‘) i zIteO%E % ﬁg%ggin?lgo})%%yg:q?ﬁex fomggp%u?g ':‘rcommmnq cﬂ' tge Q are
i f. desired, * treafl ng a canpound-of Fornula IV, above, wherein Ar n-

fre as defi ned above and Q i's bi ppfnylylcarbonyl with [err] to _
& a conpound of Fornula IV wherein is hydrogen and, if desired,
20 . Additionaily, the

separa‘l’n’g the [err]- and [err]-iso

on is concerned with a proce preparing a- 20 conpound of the

n - {err] wherein Ar; .R n; I (aﬁliﬁwemlz heRei nbef ore

H- 25  characterized by 0 W R - )ﬂ'& o '
teacting a conmpound of the FormJIa | VB: [’err]'V\here'i'n Ar, R m_ n and
s defined a “hnd Y' dropyran in the 30 .
te of angam Q urg ?s l}eﬂ""g}“'gdcg?rg%lffﬁé of Fornula V wherein Ar,
m $30 n and Z areagxse, emg aedmﬁ&mue:fMoYmnn {1 4
.~ 1.§56.513. : 4 b) reacti ng-a conpound
of Forfula V, above, wher e| h Ar, R %and Z are’ - |
as defi ned above and Y is 0 W|th di ifsolut yl - al urnd ni- um hydr| de to afford a
conmpoufid of Formula V wherein Ar, n and Z are as defined above:' and Y
‘is or Jerr] c) by catalytically re a _conpound of Formula |1VB -above .
‘whereih Ay, 5 R- mand nare aﬁ%,defi )70+ (SHzpp Arr-adE douibl e bond

and Y'%is =0, to afford.a . co und of orrrula V wherein Ar, R m.and n
are -asydefined above, Y is =0 and Zis a singl e bond, The startl ng naterlal

for thg vario nov%‘“’"&‘& 9 ds of t hi nve i
£ . ar fined Sl} to a?ftol‘cfa{.lc %uxqtpof Fo ul Y#'a 0
commorfially O ar oakgRE A ik AOHe ek Hmiatle”
oo ] ' separating the «- and p-isomers;
b) treating a compound of Formula II1, as defined above, with the a é:propnate
metal alkyl to afford a compound of Formula IV, wherein Ar, m, n and Q' are as
15 defined above and R is lower alkyl; 15
and, if desired, treating a compound of Formula IV, above, wherein Ar, n and :
R are as defined above and Q' is bxphenylylcarbonyl withi K,CO, to afford a
_compound of Formula IV wherein Q' is hydrogen; and, if desired, separating the a-
- and p-isomers.
20 - Additionaily, the invention is concerned with a process for preparing a 20
compound of the formula:— :

or

(cuz);,- o—(CidmAr ¢

-m..P? “R" oTHp
wherein
~ Ar,R,n, m, Z, Y and THP are as hereinbefore defined; o
25 ° " characterized by ' : 25

a) reacting a compound of the Formula IVB:

(cnz)n—o-(cnz)mAr ...

s . wherein
R Ar,R,m, nand Z are as deﬁned above and Y' is O, with 2,3-dihydropyran in the
% 30 presence "of an acid catalyst to afford a compound of Formula V wherein Ar,R,m, 30
n and Z are as defined above and Y is O;
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;_':The;dr al kyI phosphonat es of formul a VI above are described and clained in
'_;Patxent Appl i cation No. 22858/ 76 (Serial No. 1,456,514) The follow ng

reagtion schenes i I | ust rate the preparation of corrpounds of 15 this.
~Fnvéntion. 6,513 4
15 -8CHEME A 0 " 0 [er r] B) l’éa:mhéa comgipund of Formula V, above wherein Ar, R, m,nand Z

1, 456. 513 a5 defined above and Y is O withodiiSBrifsiE uinfuBo mydréle. to] ok aAS

_'shbgah in Scheme A in ﬁom‘?:puf’ﬁgfli?i'dﬂﬁdéﬁﬁf‘r’ﬁh‘f“eR2mdb%@|%dasa§ﬁwwprebadiYra
'App,.rcatr on No. 22858/ 76 (Serial No. 456 514) is rgacted with the known
gey et al., J. Am Chem Soc., 93, 14 (1971) dehyde Hto. produce

r 57 chromat ography or crystal |iz&tion?® the enone 3. '

e em:'ne 3 can be converted to a m xt urd of tertr&ry al cohol s 13 and 14
Reaction vvrthst he approprr ate nmetal alkyl -and - thé isoneric 13 and 14 can
‘geparated by col umpc >§£r§gre Eﬁ%ﬁé ngem@d:ﬁwnbb Irgeghc\egvhmﬁmﬁzr nc s
“‘@hydri de or vmthtrr \i Hrabvra '#E‘f nd Y is =0, to afford a

i ¢t hyl bor ohydri de td ra‘iﬁhﬁgle bondJi Xt Ur e Of & xare?f §r’|'éfd§b9%%ﬁ‘96fﬂdbe
rated as abgye. In_t sltmmmnali@ th¢ Wioss savehconpoiikls lof tysih @htiédte OF

di net hoxyet hane ar H‘E’u%‘f"l“&f“eéﬂﬁiyd’yéﬁ "éf’é’e§bw@ﬁ€@mommghpseddMiimmal ly 10

‘Ranol- is preferred to EHSAA IRV bhdt&
sforneti ons of 4 araemrrmm%‘ﬁ?% ; Jfk‘or‘ﬂful ﬁ%gg%% deSSZHIEledtanfiﬁZaéI&F d in

hydfol ysis in which t te“spnlﬁl Fﬂrerrge spa@mbelwyres xrastrate themrmambm BjcipoUisiof
remgved. This .i:s nost conte ‘g'ntly conducted with potassi-.um 15 carbonate 15
in-gethanol or methanol -tetrahydrofuran. Solg@nimeG, - 7 I nvol ves the
‘progection of the fwo free hydroxyl groups with a 2- t et r ahydr opyr anyl

‘grogp, which can be |ncorporat ed in the nolecule by treatnentgwi th

-2, 33di hydriopyran- and an acr al anhydr.ous dilum t ¥ cat.al yst
i.s @sual |y p-tol uene- @Qﬂf%@éﬂ@ﬁgﬁ-‘ ,P (&lrz)—o-(cr C"Z'C'C"Z‘ .
20 ~$CHEME ‘B. O[err] ( 7 8|sareductron of . theIactoneg?toof-fhe

her jacetal 8 using diisobutyl alumiumhydride in an inert solvent, Low.
_,re,}'tlon tenperatures are preferred and [err] to [err] are usual Hovr__rever,




1, 456, 513 o
__6rover-reduct|on does not occur. 8 Is purrfred if desired, by col

chr.pimat ogr aphy. Scheme C il tustrates the synthesis of ‘precursors to t
13; 14 di hydro- 15- ~substituted- 16, 17,18, 19, 20- pent anor pr ost agl andi ns. 3
- 19 £ 19' sthe“enone 3 is reduced thrpugﬁ;jhe use of any of the conplgx 5
net'al’ hydride Teduc g agents, E Spec _ - '
'[érr] The products 19 and 19, are separat rcnreach ot her by Colunn
- chr@natography Furthernore, the conpoumdzr& and 5 of -Schene A .can be

i th
d

—--i.\;-.'-,v:;.'.,. .

redliced . 10 catal ytically hydrogen tq 19 and.19',

: res@ecrrvely The stage at which thg doubl e bond is reduced is not

critisat, and -hydrogenation_of 6 orl Bwll also afford usefu
internedi ates for the 13,1 gl Er2)arPalChdydr of the present

|nvent|on Thi s reduction ‘b chreved"ﬁrth"erther a honogenous cat al yst

such as tris- (trrphenylphosphrne)chlororhodrun1 or _wi th a heterogeneous 15

catalyst such as platinuni -pal |l gdi um or rhodiu a si-mlar way the

_fpreeursors to 15 the  15-lower . al kyl- 15-supstjtuted-

- 16, @7 18, 19, 20- pentanorprostaglandrns are s si zed by substrtuted

congounds 13 and 14 for 4-and.5 respectively, the synthetis just

. deséribed. SCHEME C.° 3 0 [err] [e@_@_r__g' oM ng
rnon?lrnltrng Exanples illustrate t hiji on. 10k these 20 Exanples
it Will be appreciated that all tenperaturés ang expressed in Centrgrade

N aII‘neItrng and boiling points are uncorrected" 7 7.
: 145 5 As shown i m Scheme A, in 2 - 3 the oyoph afe 4 obtained as described

T g AT

2 0f0- 3- phenoxvpro’pbd thmes haJn!actcen ditedt f)(n,mnif}éot’msmlae,r)ah:o1noEOB)am::l 1415'

_ a
anhydrous dieth gaclc saptpf@élﬂ'ﬁdﬂwltﬂ glagd r‘r‘?e is f!lgicn’r%uﬂ” capppe

bRyt i om RO A SRS %r.?’é“nmb giL % r ogen
at-mgspher goat ramm;berrmesraﬂs,mend At dieh SanlBelbepdited hd £Ho|vﬂgnt £ réat ntl onal 400
m . %of anhydr oustheris sedhyds tetrahgdrofean erdidedimictiokyetimde bre @uﬂygmp@ﬁd anol e)

N I cagsigpally methanol is preferred to ensure specificity of
_ 2-[ [er r]-p- phef&l 1on2 lg)g'( I‘a‘l? c%'l?ma ions of 4 are sllxjown on Scheme B. P ¢
: 4 + 6 rs a base catalyzed hydrolysis in which the p-biphenylylcarbony!
15 protecting group is removed. This is most conveniently conducted with potassium 15
carbonate in methanol or methanol-tetrahydrofuran solvent. 6 - 7 Involves the
protection of the two free hydroxyl groups with a 2-tetrahydro ;yranyl group,

which can be incorporated in the molecule by treatment with 2,3-dihydropyran
and an acid catalyst in an anhydrous medium. The catalyst is usually p-toluene-
20 sulfonic acid. _ 20
SCHEME B.

R e i s

:ﬁ _: ..w..

() O"(Cﬂz)m}\_r

o

S,
ST ey

C L i

R 7 ; r

e ’ TH(c'rz)—o—(Chz)
R . 7 - 8 Is is a reduction of the lactone 7 to the hemiacetal 8 using dusobutyl

alumrmuum hydnge in an inert solvent. Low reaction temperatures are preferred
and —-60° to ~70°C. are usual. However, hrghcr lemperature may be employed if




.*-Hydroxy 2[err]- forrryl cycl opentan-1[err]-yllacetic acid, [err]-lactone in |
~gne partion and 50 10 'm . anhydr.ous diethyl ether. After 35 mnutes

-_.Zt‘he reaction mixture was quenched towth 5 m- glacial acetic acid and
'_f_;_\/i'/ash'ed with ;glg H—saturated-sodiLm hi pl;,ﬁﬁ,é,lé,fp solution (4x), 100 1 6
ter (2x) 100 n10veeaddua:tame(do&sr|me 6c1:m) 8dts qxiin[iarr]f aéuﬂ-ee,v&powhﬁd to

: | ? | b | o
Vl gﬂr ] ( :23 gg‘o i [pﬁfﬁg g% en Ogﬁ")t ¢ 4 z gggyrsw‘é t?M\l‘a&Hr‘Ehyg&q [jF
95

- [err] -lactonesas a 5In3-»1 'ltliﬁs'h &7 i ol SHORBLRYE AR telbhba €l 5
‘Baker; _60-200 nmeshme dr:de redlﬁmijazeritﬂél.nam,e]ﬂanﬂ KBH,| LABH, od Zi{BH)),.
thyLene chl or i def{® "’f 'PF" e e BWEQ{BF%a“éf“"t tre sepatrerddtomesash bi t ed

bsoran bands a Tt 1 " e [err]
1rred| um. and14.630 émidcal(?r'é?mrtu og’%httbll l&h@b‘ﬂ’lércfﬁgtﬁ chd ﬁm”%%méﬁmg andgat

; 70 [err] for the dqualkdoddisbduchdnaot Gdical, and hydrogenatlon of 6 or 7 of Scheme B
: MPLE 11 . will also afford useful intermediates for the 13,1 hydro prostaglandin analogs of

Nt
-gerr]-lactone in 3 “ 3

. [3[el’l’] p- thHY| e prese tmvent Thx ﬁ%ﬁ%ﬁ g%z 1‘22"% m E%\ipr ﬁfﬁ%gué IOhenox
M-trans-1 gt emi sn)m mnm pedadi ha&ﬁinlﬁlav%ﬁ'th r waydhe preduddoA5e TO
gol ution of 5.1 J549owerp| 125-uast ylb,é%z(b paneeyrpbatal mb‘mxxyara[err
3- 0X0- 4- phenoxy t si °d§l’%1‘§?j féf&l"aﬁé‘ﬁf’ e If forA 4"§c7efq3?5=°at°i“(im the
dry 1, 2-di-net hoxyet.hane in a dry nitrogen

t nosphere at anbi ent terrperature 25 VWCHEMHBeag] ‘dropwi se 11 ml. (5.5 mmol e)

-df “a 0.5M zi nc' borohydri de sol ution, After stirring at roomtenperature for
_ hours, a-saturated- sodlun1b|tdkzghte sol uti;on was added  dropwi se until

- H drogen evol.ution ceased. The tion mxpdre was allowed to stir for 5
§i nutes. at which tinme 250 nj,. ~met hyl ep€ chloride’ was 30 . added.
. After drying [err] and concén , &§? r. aspirator) the resultant 30
‘&emi sol i d was -purified by c&®um crté Wﬁ% h¥ on-silica gel (Baker
. _ pesh)” udli Y di ethyl eth8r as eluent. After
~@ution of I'ess polar inpuf@Jies a fraction cdnrfining 896 ny: -
g [3[err]- phenylbenzoyloxw 5[err] hydr oxy- | ST

3lere]- hydroxy phenoxv-f ans- 1- butenyl)c pent-la-yllacetic acid,
5ferr] -llactone, a 35 600 ng racfgi on of - —ﬂ%ﬁ? flnaIIy a
fkaction (1.5 gm) of 2-13[¥rr]-p phenylﬁ'c‘°35 Nyl 2
~Benzoyl oxy-5[err]- hydr oxy- 2[ err]-43[err] droxy 4- phenoxy trans I-butenyl)
:qycl opent- 1[err]--yl]acetie-acid, [err] tone. The ir spectrum[err] of
-4 had strong carbonyl absorptlong at '1770Yand 176 [err] and an absorptlon
at 970 [err] for the trans doubl@ bond. g _
 BXAMPLE I'11. 0 4
A& [3[err],5[err]-Di hydroxy- 2[err|- 3[err]- ydr oxy- 4- phenoxy-tranes-| - but eny
i h)cyclopent la - yl] - acetic A [err]-lactone A heterogeneous m xture:
o 846 ngy. (1.7 mmole) of 2-] r] p phenyl
‘Benzoyl oxy-5[ err] - hydroxy- 2 EpT -
“eyclopent-la- 45 yl 1 &Y ¢ aci
Qg-thanol and 120 ng. of " fi
¥as stirred at roomtenper e for 20 hours,
ol ed solution was added 1]75 ml. of 1.ON a
irring at [err] for. an iongl 10 m nyt oM. of water was added
Mg th concomtant formatio Y met hyl p- pheg¥hbe Z mHﬁph¢Qh¢50 was
“gol lected by filtration. The filtrate was daturagedkwith solid sodium

| oride, 50 _

-

ctolne 10 nl. of absolute

{ hgn cooled to [err] To the
us hydrochloric acid. After

‘2_01

“i 20 The fo!lowmg non-limiting Examples illustrate the invention. In these 20
e Examples it will be appreciated that all temperatures are expressed in Ceatigrade,
all melting and boiling pomts are uncorrected.

H" (jy! oxy-ﬁr phenoxy trans-1-butenyl) |

45 povvdered a, rous potassi um carbonate

2 mvpiam e

e ™7 T T T e B T e e e
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extfacted wi th ethyl acefate (4'x 10 m . )- the combin - |
, ed organic extra
wer e washed with saturated sodlun1 bi car bonat.e (10 n1 ) dr?ed [err] ;;3 “5
cohgentrated to give 445 ng. of ‘viscous, oily .

2- [3[err] 5[err]- dlhydroxy 2[err] - (3[err X |

-4- phgnoxytrans?1- but enyl ) cycl opent - 1rp]r ,’Pyﬂ{%+ -e—aretd- lc, r=t-act On;

f5§¢ijt heTh§5| Ira(s:?ect rum [}N(la’rr]1 :;(ugl lb| ted aEXBMmdj hbsor‘]‘at I on 117t2 Herr]
one 2q3d- b aesefactnd a o

trans doubl e bond. E)@d\n@nh?dv Acety'c Acid, P"a%%%?# &WB#@F e T’er}

-3- 2 1 200 L
2-[5A Hydl‘ oxy- 3[ err %ﬂﬁrj %ﬁ § hcn aﬁylmphon?@fm‘(ﬂ)eé mmg:&t;‘r:tmhé}, opyr &

'or\)-—'-s

2* yl oxy - 4-ph A0S 1o <3n hg.cyic| 0 tmﬂr t r -
e{;]"fekﬁgt gne To a aempﬁra‘:on Afteﬂigﬁm f gl i pien }{gom? ll: aﬁ}gﬁ zué{(t)files cid,
- rr - e =N ey-
hengxy l r aLgr '] bglt S -zfug c cl FI&?% c&i&)ﬁ' “lact !1)11 onye pomoyn agd 50
m . dnhydrous t hyl ﬂﬂp &ﬁ&isltlte réacti umx&m'c ascmgn@-qq@ in®

_ in a: dr y nit rogen b!&rbonate solunon (4x) 100 ml water (2x) lggmq quXrat Tine (lxé?dr rgr rl

or SWP i ”g A o R T °“°"’I§§2§‘.¥é‘§§";

m)nohzydr at e. tn Bmitdge Silear ghcBake
i n 66X <
conbizped with 1 0 m 112ditedoryfler et;lsmlﬂ:zatmh;ém?tymghﬁ r@f—/?! Ee "
?‘ﬂat urét ed. sodi um bi car bBedr peqtmum( P Juste fd tlggﬁbangs fg-‘.’%ié
1
) 5 dried (MySO4) t,@:%g[} tgrfgg@,,@;xﬁ eJi.S IR (0 the s bORIpost ude

2- [5[err] tetrahydro r.an- Xy- 4- enox -trans | - but enyl ) cycl o-

Besorbiron at ]398€E e wi;' R R r?‘ﬁf'l)‘#m |

| - ]acet:c ac
ZaEtSE)ngr ]Calr—ll;gp)cl)l(y 3a-(i.$ Eﬁ lﬁ‘t g@(ﬁ% Wl a% nglg(éﬁmole) 2- [3 -p'ﬁenylbenzoyloxy-5a-hydroxy«2;5- :
- t nt pdeti 1 cY
aﬂ 2- 3?' oxy - 4|-25 10 dry 1,2- dlmethoxyeti}ane in a dry yle?t?ggenoatgos %er(;%ham;gfntp{%qm*;erﬁ?gg Opy
pheno trans-|-bute borohydride s ter
A sol é%ﬂ on of GQOUWQNQ‘:F?%ﬁm ot ll £ %PhFlﬁ'%é:I% jurh Blta ralé%ﬁ!uﬁﬁﬁta
dmtibn aas d €ithe atagdoromy umv@s

yyl ox¥)-2[err]-(3[err t '
e I gcem;m; “"mg“” i yﬁﬁﬂﬁgﬁ S
added }2 0m. O][yzgi%)ts @? 200 mesh)%lfs the orS&iluislpﬁnrwas _
n-= hexaane (Al fa Inorgq 3 afmﬁ'&m:g;l?%mm Heyciop ts‘ - lQ;lmSh iy ﬁ'n
terrper’ihture nevgy rosﬁ@OBubdgpsuom uf 4,;%42_9 % 5'1? {? gy aF}\g fa--

A f“jlmx?) P A lde untl

& of stirring % ZO%@’W-

evol ut_;: on ceased and ' .
bRl (CHELY & MR8 stbigosueisbn lmbua'pmnStabl 7
t errper;f_ ture. The reactri9emthand un ebsgaamog@nb‘l()rm@f ' firithe E@g dﬁPb“’- gpust hyT @g?f\?a?
[Zgr\er?‘; ﬁg \émth ig% tsodl um pot assi um tartrﬁghﬁ,ﬂ:qfon (4 x 20 m..), dried 40
A once
2-15[e}r]-hydr Oxyr g'a t %a %%g&g é%idvx%-;—phenoxy-tmns-l-butenyl)cyclopent-la: -yll- ’

(3a- teﬁ r ahydr opyr an Ilo hms) ix -p-phenyl-
y Xl}bt ydr -(gli%[g%oxy-l-&- g'rtloé;&b- r'ﬁ?yﬁtgkb}éﬁ?oﬁf -la-

yl ] agef - al dehyde,
EXANPLE VI . 45 aceuc acx ) -la dne, 10 mi. of absolute methanol -and 120 mg. of finely 45
_ owdercd anhydrous potassium carbonate wag Stirred at room temperature for 20
R }? : hours, then cooled to 0°. To the cooled solution was added 1.75 ml. of 1.0N
VA aqueous hydrochloric acid. After stirring at 6° for an additional 10 minutes, 10 ml.
’, of water was added with concomitant formation of methyl ﬁ -phenylbenzoate which
L 50 was collected by filtration. The filtrate was saturated with solid sodium chloride, 50

extracted with ethyl acetate (4 x 10 ml.), the combined organic extracts were
washed with saturatcd sodium bicarbonate (10 ml) dried MgSO,) and
concentrated to give 445 mg. of viscous, oily 2-[3a, Sa-dlhydroxy-2[5-(3a-hydroxy-
.. A4-phenoxy-trans-t- -butenyl)cyclopent-1 a-vilacetic acxd, y-lactone. C
55 The ir spectrum (CHCI,) exhibited a strong absorption at 1772 cm™* for the 55
lactone carbonyl and medium absorption at 965 cm™ for the trans double bond.

EXAMPLE IV.
_ . 2-{5A-H ydroxy-‘la-(u.ctrahydropvran-2-yloxy-2[5 (3rr-tetrahydropyran - 2 - yloxy -
. 4-phenoxy-trans-1- -butenyl)cyclopent-1a-yliacetic acid, y-lactone .
60 To a solution of 443 mg. (1.46 mmole) 2-[3a 5rr-d1hydroxy-2[5 -(3a-hydroxy-4- 60
phenoxy-trans-'-butenyl)cyclopent-la-yl]acetlc acid, p-lactone in 5 ml. anhydrous
methylene chi orxde and 0.4 mi. of 2,3-dihydropyran at 0° in a dry nitrogen
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é [3[errJ-p Phenyl benzoyl oxy- 5a— hydr oxy-2[ err]-(3-hydroxy- 3 met hyI 4- phen §
y -strans- 1 - but enyI )cycl opent 1[err]-yl]acetic acid, y- I actone To a o]
gol utii on of ' ( 7;
2- [3[err] p- phenylbenzoyloxy 5[err] hydroxy 2[err] (3 0X0- 4- phenoxy-

-'*%r ans- | - but enylg) cycl opent I [err]-yllacetixssggiy, y-lactone cooled to -784§n

yI 30 etTTET""'I‘HF; - e us
,,t lithiumin BB #{ T e oo it 00T bt #fé, fEhi nutes
tihe reactlon is qu hb O Rith batCHaaas kfona E'(dm )'tﬁérﬁnt to

'b1r| ng pH up to 7. ‘lélaerm«bmnee(llslijml ) tdeied (WSO Jreddngdneentrateh [to tyieblie?52 wegs hed

vsz th wateér, salur at(ebPO Eede czrl&eglt dbrdrﬂ}pymd! ﬂwdmhpmwemtldwgqnylécyphe oi | y5

I

€pi meri ¥l conol s. PPAEY speptru R@&'&dehﬁnﬁ oS ROl BB
Ghr omat 0gr aphy on' Siduble boadland & G170 G F¥or fiGioné 6
A [3[err] Pp- phenyl benzyl oxy- 5[.err] - hydroxy-2[err] - (3-hydroxy-3- met hyI 4- phe
xy-trans butenyl)cycl opent-1[err]-yl ],E%% [fl' gid, [err]-lactone. EXAMPLE
vil. 2-[3[errliop- PhepyliBankgsh asia En% Y QW(ﬂﬁfrﬂﬂydn(og :eﬁ-aiyrohydmoxy - 16
-3 phenoxybut yl ) cycl pheno Orans-pb!nbnyﬂ) ﬁidp ntylhhdieetaldrhgdm gtheyiadezadt One
4D A het erogenous s I 5P $ mmole) 2-[5a-h}'droxy-3a-(tetrahydropyran-2-

[3[err]- henv n Ba-t m- . 9@!—4—phenoxy-trans-l -butenylicyclopent - la-
e - P-p y 'E fuene w, ed {0 787 in a dry nifrogen
2 err]-(3-oxo14- phe 9|>6 Exrea hi elea/ afdul eZO’]mIY'anG b¢ wCid, s
yi | actone and 0. 25 tyuso!m‘tylil% a:lnilmlrxdmmmfhexﬂna(/ﬁfaaho:gm@l)dmbw;secaﬁ su;bsmdtejte

t han0| Is stirred nal (jﬂégxﬁo tgat#r@cvgﬁng‘le met anol was ad?ed unthga:l'fs:n xture

3 then filtered an as allowed to warm to room

23 [ 3A: p- phenylzbenzoae tudd. EThe ] retioh Quiyturd] Wis donfbire@6dth4100 ml. ARthyl ether,
enoxybut yl)cycl opgash;lnfl@h 5q°/ sddjuac czl5ft1tatss,tutad,*ard;r;att’mstalamno(|4e< ZOlmggg;sdl(sz@ﬂ of
149 g.- of the crude \ ’ﬁ 5"2 db

ngt hanol” i s added e{g geg, '!f fQ"p &% ”"“} kftr%ng Bl RR ?cﬁ' ed at
I omtenperature under mtrogen for 2 hours and then.concentrated, The 50
rdsidue is diluted with O1N hydrochl or| c acid and the aqueous’ Iayer S

tracted 502t h ate W cts are washéds
N#th saturated brin bﬁ%%ﬁ?}%‘g’y g]a o ’2" 2 g&g’@%?‘ﬁtﬁgép PR 1i%C%8Y i on of
V..

‘the crlide residue b fx-@n&&’r%xy -(3-0xo-4-phenoxy-

[3[ érr]-p-phenyl bemd tmyi)cﬁflepsdni hhylwtaic ﬂictene coolec{’ to —78° in diethyl
(plerris hydr 0>34- phﬁé{% tigadd % @mm Plrntwf P selution ah et lithium in 30

stlrr e reaction is quenched
3 rr]-l aCt one and t Jf gi 1 acetxc E%&l ‘ga%gﬂ up to 7. The mixture
is diluted w1th methylene chlonde, w h saturated brine, dried
3 li\/\l’-lAT V\E CLAIM I S: maJSO.)Aaud)rqommdated tohgivd dremolla -epimeric | aldphpler The wheleei n 5

S ey 3, 4 st iy Tty IS e vy rans - 1= S

3 4, 5- :t rimet hoxy' butenyl)cyclopent-la-yl]acetlc acid, y-lactone

EXAMPLE VIL - '

- ; 2-{3a-p-Phenylbenzoyloxy-5a-hydroxy-28-(3a-hydroxy - 4 - phenoxybutyl)cyclo -
o o - 40 - pent-la-yllacetic acid, p-lactone 40°
i3 : . N A heterogenous solution of 2.5 g. of 2-[3a-p—pheny!bmzoyloxv-*a-hydroxy- ’
o ’ 24-(3-oxo-4-phenoxy-trans-1-butenyl)cyclopent-1a-yllacetic acid, p-lactone and
T oo 0.25 g. of 5% palladium on charcoal in 30 ml. of absolute methanol is stirred under
L : | atmosphere of hydrogen for 4 hours. The mixture is then filtered and
i § 45 concentrated to. afford 2-[3A-p-phenylbenzoyloxy-5a-hydroxy-28-(3-oxo-4- . . 45
: - phenoxybutyl)cyclopent-1a-yljacetic acid, p-lactone.
: To a solution of 1.9 g. of the crude hy(r rogenation product above in 20 ml. of

absolute methanol is added excess sodium borohydride and the solution is stirred

. , at room temperature under niirogen for 2 hours, and then concentrated. The
IR - S0 . residue is diluted with 0.1N hydrochloric acid and the agueous layer is extracted 50
e B with ethy! acetate. The combined organic extracts are washed with saturated
LT s brine, are dried {(Na,50,), and are concentrated. Purification of the crude residue

3 : . by silica gel chromatography affords 2-{3a-p-phenylbenzoyloxy-5a-hydroxy-2p-
jE (3a- hydroxy-4~phenoxybutyl)cydopent-la-yl]acetzc acid, p-lactone and the 38-
- -85 “hydroxy epimer. S5
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‘and,
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or'F_FFT“ﬁaphthy+—o%—ﬂonosubst|tuted phenyl wherein said

i's oronet hyl, phenyl, |ower alkyl or |ower .
ach of mﬂﬂ HM QHE an integer from1 to 3-with the proviso 3/
sum of n al exceed 3; and Qis:p- blphenylylcarbonyl
2. A conpound of—the fornmul a: 1,456,513 9
V\/nererr\ AT TS WEakEap g€l ined 1nclaiml, Z1s a single bond
s ‘'doubl-e bond; d,@oby bOGE foriuladl kyl containing 1 to 6 carbon
i s hydrogen or p- 15. blphenylylcarbonyl
‘R and Q are both hydrogem. s a. 15 trans double bond,

Ar-is 3,4- nethylenedlox'ph nyl; 3,4,5- trlnethoxyphenyl a- or
Tﬁhyl or bi phenylyl. ound of the formula: [err] [err] 20
r, mand n are as defrne iml, Ris as 'defined in claim 2,

t etrahydropyranyl, Z iga sMg mw%ﬂnh@mﬂ%ms .daubl e bond, and Y-
err] -with the proviso that when is hydrogen, Z:is a trans double
s 0 and m |, 0. Ar is 3,4-nethyl enedi oxyphenyl; .
met hog,(yphenyeﬁs, phiesy§ 14-diatethoeyphtnyh Spih étylerediox@hendl; m,qeﬁrmmdm)'-f or s

a corrpoundhemi'l froplhﬁrheph hy Olasloeqsabsh@?dr phepyl “éﬁlt'&!i rises

corrpound ?3"{‘!8%1/)‘?51 oheny %Q‘Z?{ .%fe%hg{é};ﬁ sn%m hcg

wWith a ran in “with th %% efined
comspoand yfo:gm(mp cont aining 1 to 6 5 -

nis O

a
1
n

45 n are as
cl.eu',m I andz a}' - car bogyp

5 5. A process. for preparlng a conpound of-. formul a IV as
n claim2, which conprises: oL2 reduci ng’ a-conmpound ‘of “f ornul a ||
dlndaunltoaﬁomiaco-ondoffmmﬂalvmwmﬂans
if desired, separatine -a- 10 . and [err]-rsoners
edting a conpound of for as clalned inclaifml with'the
te metal alkyl to afford A CORPORLTaN (o), £ @) ar LVIWherein Ris
yl, and if desired,” hyd@BIyS|nq, »onpound of formula IV wherein
and R are g@flned inclaim2 and Q- is biphenylylcarbonyl wth
af ford a Ar, m and n are as defined in claim 1, Z is a single bond or a trans double bond, R is
hydrogen or alkyl containing 1 to 6 carbon atoms, and Q' is hydrogen or p-
15 biphenylylcarbonyl, with the proviso that when R and Q' are both hydrogen, Zisa
trans double bond, n is 0 and m is 0, Ar is 3,4-methylenedioxyphenyl; 3,4,5-

trimethoxyphenyl; a-or g-naphthyl or blp‘lenylyl
3. A compound of the formula:

15

wherein ' _
~ Ar, m and n are as defi ned in claim 1, R is as defined in claim 2 'I'HP is 2-

tetrahydropyranyl, Z is a single bond or trans double bond, and Y is 0 or

v g

'QOH . "

with the prov1so that when R is hydrogen, Z is a trans double bond, n is 0 and m'is
0, Aris 3 4~methylenedtoxyph..nyl 3,4,5-trimethoxyphenyl; a- or g-naphthyl or
b:phenylyl

4. A process for prcparmg & compound of formula III as c.auncd in »laxm i,
which comprises reacting a compound of the formula _

w .
oor ' '

25 25

~with the prOV|so_.
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15 i conp@und erein. Q@ is hydrogen. and, i f desi red,

separ‘atl ng thém ! ['M#‘J}& [err]-isoners. 6. A process for preparing a
conpound of for d in claim3, which corrprl ses: (a)_-reacti ng
a conmpound of the formula: - 1,456,513 ' 10 R ¥
[erﬁ],\ ' ereln . . o7 areas et e T a3 ahd i
o win Ve Ryaﬁ;fsiﬁﬂa{("ﬁ el s comet e e oo
affp a corrpound of fornul aRV wherein Ar,R,.m n and z are as defined in -
cl-ai m 3 and Y is =0; 25 reacti ng -a conpound of. formula V, ' i
V\:hEéEI nA, R m nand Z are as 5—tféizﬁ‘€‘ed(qfh);cicé@lrh)u3\fand Yis=Owith - !
d|| obutylﬁal um ni um hydride_to ford a rrpound ‘of formula V wherein Ar, !

: Z are as deflnecBI"TPcIalmS and Y'is [err] 30 : ‘ (c)

cat Iytlcal ly hy@r&ggnati ng a -conpound of for nula |V B as defined in (a)
30 above wherei nAE msnchntarmsleﬁmdm eialboh@hdam'dsaﬁalksé gea@p comaining d el a -
ound ‘of 5f or ntArBONAtRE 8’ it JLegre ﬁf} defined QaCI’f“ m335 Y i
0 and Z is aufi ¢} BroES §j1 rp‘fp ft%rﬁo%’m'?a‘é“ fo il é'@clmln]e MPEA v as
cl aijmed, respect: Vefay reduéing h @bipdund Df rmula NPBLIBmed WOALIANE io2dfioyd 8S

her gi nbef or e deswmﬂmddvﬁ fotmuize lwmeRtloh)tdmeEmah}ﬂdwed sa&r&ng Pe@cesses as
cl al med i n 18] ai nands b e?;f'f og repari ng conpaunds, of  f ae Lhla 'V afd v,
hergin, substanti i xaﬁtsm ffali@aa'&ﬁ B atrs %weﬁ,&eﬁ@@xmrt he
Exagpl es. STEVE MNP a cbm bfgonﬁiﬂmr\twh am:,en andne,

Lonfdon WC2A 1HZ. Rme n¢<bvrn tis biphegylylgqr pise ¢o r@ Re Courier
Pregs, LeartPngt off % gAX %hegﬂgﬁ if,bydrogen. pag: ri{‘? fSPRASEUNEBNCS it hakdpt on
Bui' fgdl ngs, London forfprpARIMY Edingfonid @foofma bas alhind M Haim 3,

whlch comprises:
{a) reactmg a compound of the formula

.,o_r'{ T 3

(chy)o-CHz)ptr .. HB

wherein
Ar, R, m, n and Z are as defined in claim 3 and Y’ is =0, with 2,3-dihydropyran in
the presence of an acid catalyst to afford a compound of formula V, wherein Ar, R,
m, n and Z are as defined in claim 3 and Y is =O;
25 (b) reacting a compound of formula V, wherein Ar, R, m, n and Z are as 25
: defined in claim 3 and Y is=0 with diisobutyl aluminium hydride to afford a
compound of formula V wherein Ar, R, m, n and Z are as defined in claim 3 and Y
is !

K oH T.

\\ N

OH - '

30 (c) catalytically hydrogenatmg a compound of formula IV B as defined in (a) 30

above wherein Z is a trans double bond and Y' is =0, to afford a compound of
formula V wherein Ar, R, m and n are as defined in claim 3,Yis=Oand Zisa
single bond.
7. Compounds of formulae III IV and V as claimed, respectively, in claim 1,2
as and 3, substantially as herembefore described with reference to.the Examples .35
8, Processes as claimed in claims 4 to 6 for preparing compounds of formulae
HI, 1V and V, herein, substantially as hereinbefore described with referﬂnce to the

Exanp'ea
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