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[errJ al koxy, trifluoronethyl,
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hydkogen, not nore than one of [er dferr] is trifluoronethyl, not nore
than one of [err] and [err] is phen@gKky, 'ahd not nore than one of[err] and
[err] is benzyl oxy, 40 Xis -([&ar])- or -CH=CH (n=0Q, 1, 2 or 3), and
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R, is hydrogen, C,_salkyl, C,_,alkoxy, trifluoromethyl, fluoro, chloro, phenoxy or benzyloxy, with the
\_ Provisos that R; must be hydrogen when R, is hydrogen, not more than one of R, and R, is trifluoromethyl,
not more than one of R, and R, is phenoxy, and not more than one of R, and R; is benzyloxy,

40 X is —(CH,},— or —CH=CH— (n=90, 1, 2 or 3), and
" Re
k.»‘ 5 4 31 2 1

Z is —CH—CH,— C-—CHZ—COOH il
45 _ | i
' OH OH

wherein Rg is hydrogen or C,_salkyl in free acid form or in the form of a physiologically-hydrolysable and
-acceptable ester of a d-lactone thereof or in salt form.

50 By the term “physiologically-hydrolysable and -acceptable ester” is meant an ester of a compound in
accordance with the invention in which the carboxyl moiety is esterified, and which is hydrolysable under
physiological conditions to yield an alcohol which is itself physiologically acceptable, e.g. non-toxic at
desired dosage levels. Preferred sueh esters as Z can be represented together with the free acid by formula
fa
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—CH—CH;— C—CH,—COOR, lla

" 60 OH OH

wherein R, is hydrogen, C,_salkyl or benzyl, preferably hydrogen, C,_aalkyl n-buty|, 'f[_SutyI, t-butyl or
benzyl and R; is as defined above. «r.*: PR

When in salt form R, represents a cation.

65 When Z is in lactone form it forms a 8- Iactone of formula lib-
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CH OH wherein[err] is hydrogen, [err]al kyl or benzyl, preferably
hydrogen, [err]alkyl, n-butyl i-butyl, t-butyl or benzyl and [err] is as

definéd above. When in salt formJ[err] p e a cation. 65 When Z
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references to "

| act one” hereinafter refer tocﬁfwr]-lactones Salts of the

conpounds of the invention, e.g. of the c oNngs pf fornula 1, include in
partiuclar their pharnaceutlcally acceptabfe sal¥s. Such pharnaceutically
acceptable salts include e.g. alKkali net af sal t \such as the sodi um and

pot assi um salts and anmoni um sal ts. Referinces o Rgonmpounds of formnula {ip

and sub-species thereof are intended to c

ver alch, forms unless otherw se

stated. 20 The conpounds of formula l ge di vided into two groups,

t he conpounds of fornulae A and IB: R 25 | X-Z and
X-Z 30 N [err] [err] 35 (1A
[err] (18) wherein [err IS primry or secondar err aIkyI [err]

cycl oal kyl qr pﬂ@ f
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wherein

R, is primary or secondary C,_salkyl, Cs_scycloalkyl or phenyl-(CH.),—, and

R—Rsa X, Z and m are as defined above. '

The compounds of formula |A may be divided into a two sub-groups, the compounds wherein Z is a
group of formula il in other than lactone form {Group 1Aa) and those wherein Z is a group of formula (Group
1ADb) lIb. Likewise, the compounds of formula IB may be divided into two sub-groups, the compounds
wherein Z is a group of formula [l in other than lactone form (Group IBa) and those wherein Z is a group of
formula b (Group I1Bb).

As is self-evident to those in the art, each compound of formula | (and every sub-scope and species
thereof) has at least two centers of asymmetry {e.g. the two carbon atoms bearing the hydroxy groups in
the group of formula lla and the carbon atom bearing the hydroxy group and the carbon atom having the
free valence in the group of formula lib} and these lead to four stereoisomeric forms (enantiomers) of each
compound {two racemates or pairs of diastereoisomers). These four stereoisomes may be designated as
the R, R; R, S; S, R; and S, S enantiomers, all four stereocisomers being within the scope of this invention.
Depending on the nature of substituents further asymmetric carbon atoms may be present and the
resulting isomers and mixtures thereof also form part of the invention. Compounds containing only two
centres of asymmetry {four mentioned stereoisomers) are preferred. _

R, is preferably primary or secondary C,.salkyl not containing an asymmetric carbon atom (e.g.
methyl, ethyl, n-propyi, i-propyl, n-butyli, l-butyl 1-ethylpropyl, neopentyl and n-hexyl), more preferably
C;-salkyl and most preferably methyl, ethyl or i-propyl, especially i-propyl.

Alkyl as R, is preferably C,_; or n-, i- or t-butyi8h kSRY~C1-3 OF n- or i-butoxy. R, is preferably Rz’
where R,’ is hydrogen, C,.,alkyl, C,_salkoxy, il Ul ﬁo’tﬁe . fieexo, chloro, phenoxy or benzyloxy, more
preferably R,’*, where R, is hydrogen, C,_,2 W/tnethox& fluo?q‘, eRioro or 4-, 5- or 6-benzyloxy, and most ’
preferably R,'"’, where R,’"" is hydrogen, C, _ 3 yl Qr -eéf-- ,bgnzyld‘_ especrally hydrogen or methyl and
most especially hydrogen. 1 ¥

R; is preferably Ry’, where R, is nydro
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65 is R, more preferably a group of formula lla wherein R, is Rs'* and R; is R;'’ or a group of formula lib
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[ern] .is [errdfr and AL 'earm meta r@&:@bosﬂﬁ;rn ﬁ\dgﬂ\@b@acﬁ f ], RMah @.Rslibotbm&tﬁaa hwogen at
[err] 65 is [lepst Oofnfmrrear mefrqaaa‘ml msl rsup of fornula 1la wherein[err] is
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hydrogen, espwgiraen\R, & Ryr.aopXef fornula 11la wherein /
salt form particularly in sodiumsalt forrn or a
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c=C ,
VAN
H

56 (viii}—{xiii) of (i}—(vi} wherein any salt is a sodium, potassru Q penpr(Ty, 331
(xiv} of Group IAb wherein R, is Ry", R, is Ry’, Ra is Ry’, Ry is Ry', Rs IS N nmiiondtfls, Rs is Ry’ and Xis X,
(xv} of (xiv} wherein when R,’ is other than hydrogen and Ry’ is hydrogen, R,' is in the 4-, 5- or 6-
position; when both R," and R;" are other than hydrogen, at least one of them is in the 5- or 6-position and
neither of them is in the 7-position; when both R, and Ry’ are other than hydrogen and R,,’ is hydrogen, at
60 least one of R,' and Ry’ is in a meta or para position; and when each of R,’, R;’ and R;, is other than
hydrogen, at least two of them are in meta or para positions,
{xvi}—(xvii) of {xiv) and (xv]} wherein R¢ is Rg"’, especially hydrogen,
{xviii}—{xix} of (xiv} and {xv} wherein R, is C;_;alkyl, R, is R,"", Ry is Ry’", Rs is R,", Rs is Rg'", Rg i5 Rs'",
especially hydrogen, and X is X", '
65



nis preferably m where mis 1, 2 or 3, preferably 2 or 3 and nost !
preferably 2. 5 | nsof ar as the conpounds of Goups | Aa and 1Ba are
concernhed, the erythro isonmers are generally preferred over the threo

i soners, erythro and threo refer@q §t7he relative positions of the
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constitue ry.e dgt S g t f.erred.
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formula 1} xa)r_exxs(hpofwx. Bnaarmxﬁﬁ,&gm s,qgrgg’ sesaéud;u{, hemrgaserrat e of Whl ch each
is a const(xabcma}ﬁtxxxwu)ef(xxxtuhmdm;cﬁﬂvlib&lrﬁlﬁ i{ G:L .Mk, R, 30RO el Relh B 4R "6%&-1%,'6R
(ci sol aBt'eﬁe}e ae%'mwsqenvﬁnﬁﬁhﬁ 4R 6R i somer and the l?r?ga(r:e #e of V\(P# chit

is a copstPrpEnpinal gﬁ@?%’ %zﬁjo%,ff AR AR BT B 8 il 15S
preferr e& I:()s —(lxxxvm)t anti Eo‘?ﬂ%@rﬁis%@&xi@-"—hhuu)a\h@éﬁ »agpl i es, not
only to the conpounds of fornula | but also to the conpounds of for rruI ae 1A

and s4B and those of G oups | Aa, | Ab,H1Ba and 1Bb as well as to every other
subgroup thereof set forth i nfra , Groups (i)-(cxiv), unless otherw se
i ndi dared. \When any preference Sitains a variable, the preferred
significances of that variablegapply to the preference in question, unless
ot hggwi se i ndicated. 35 Preferred groups of conpounds of fornula I
i ncl ude andhige é%?ﬁ)mme(sr f thefcomp st SO eS "r‘qe eéﬂ‘ & "” l
[er u., i § L P?";("’—é‘:" #;1 e E@I""ﬁ ’%‘r“?'] vherein ahe Ry ’°é‘h TR”'T% a il %“gd‘rb i )
v)t chtgﬁtﬂmasﬂ&* (loB&di-ci) lmﬁerQM&rrPgen R2' is in
the4§ 5- or 6- p05|t|on mhen both [err] and [err] are other than
hydrogen at | east one of thenrls i nHt he 5- or 6-position and neither of 40
themis in the 7- posrtlon when™ o&ﬁ [err] and [err] are other than
hydrogen and [err],"' is hydrogen,” a{ |east one of [err] and [err] is in a
met g,or para position; and whep each of [err] and [err]' is other than
hydrogen, at |east two of thenrare |n meta or para p03|t|ons (tii)-(iv) of

d apd hei°§ wEpsawherEin. irniGHy of (i
é'né ?.” i )[:e @g%:i s;,%ﬂﬁ ot 3‘%& TR pTs e BT grd"ﬁf shimepkrg ¢
i s| 4[} IS [err] es, 'drogen, [err]
is [err] andX|sX (V||) of (|)vahere|n[ ",,!kyl, [err]

is [err]", [err] is [err]"", [er\r]= vs[err] is H Q@é@?' ['e.r.-r‘j;. S

e N
60 : ' 'H
{the 3S,5R enantiomer being least preferred) and the 3R,5R—38,5S Pegdma) 8”3R,5R and 3S,58
enantiomers of the compounds wherein X is —(CH,),— (the 35,55 enantOMes Lo (7] least preferred).

Groups (Ixxxix}—(ci} embrace the 4R,65—4S,6R racemate and the 4R,6S and 4S 6R enantiomers of the
65 compounds wherein X is



hydrogen, [err] is[err]", and X is H 50

[err] H 55 (viti)-(Xiii) of (i)-(vi) wherein any salt is a sodium

pot assi,um (xiv) of G oup 1Ab wherein [err] is [err]', [err] is

[err]' ,[err]is [err]',[err] is[err]", [edei Jii’je”] and [err] is [err]’
and Xx's X, (xv) of (xiv) whérein when | 1] ot her than hydrogen and
[err]' i's hydrogen, [err]" is in the 4-, 5- or Q- position; when both

[err]' and [err]' are other than hydrogen \at yeast one of themis in the

5- or 6- posrtron and neither of themis in €@ 7-position; when both [err]’
and [err]' are other than hydrogen and [erf]' ™s hydrogen, at 60 | east

one of R4' and Rs' is in a meta or para p'osrtron and when each of [err]’

and [err] is otfeis sitaRanbyHsagR Miieaﬁt rdf &R arldWke 44 6RL-EEE AcBmith aktPina 4R5R PR 45,65
POSi ti ons, (XViepantioidrs yf tHé coprpb er xvig —dHR).e4 (fhe[4m]andnﬁor{wdflﬂa]19 |east preferred).
especi al | y hydr oderthe ébwe-me)vtw(nxd xympsfung xgroups dhtb (cxiv)) thogeerostiaiming rbgxyl 'IEPIR re
al kyl, [ERRy?i g::ﬁg n sal) %ijhsa [:qgm]fnee frPIEFaQYmringtnT Epagqn- atoTsE soid m, pot ssnu
[ERR] ", [ ERR] i N i 65 5 0 114 027

( xx) of (xi V) WheJneloﬂg " L%T%@‘]‘AW%G? @fb%ﬁarg l"?'é‘?'(‘f ERR| ", [ERR] is
[ERR]"',[ERR] is[ERR]" [ERR] is [ERR"", [ERRh i's hydrogen [ERR] is

hydrogen, amd Xis H5 \ [/ CC/ \
H 10 (xxi) of Group 1Ba wherein [ERR)@[”ERR] [err] is [err]',[err]
IS [err]',[err] is [err]",[err] is [err] |s[err] [err] is [err]",

[err] is [err]', and X is X . (xxii) of (xxi) wherein R2' is other than
hydrQgen aneb R@hdihsothyrdség@rkyl Rﬁﬂtvlrosrbuwl,t he 4-, 5- or 6 posi tion; when both

n

R2' and R3' aré"ffﬁer han hem.,is in.the 5- or
6- posi ti on and cmgf ghgg ﬁ -bH*V? i B d ot i e uoro
[err]' are other ghaw, a{uew FrifluorometAYICHURELE Bhioralphbi$ br KBRSk, with the

[err]" and per rp]ovusoashat notananeﬂwa\ cme otmraad Rostritiiosdmetiay) dotminpetharedie oOf Jaed Rdis phenoxy
[err]' and [er®epd "O‘Mf@t"ﬂmﬂepﬁ&rﬁnh disdgremoxvat | east two of them.are in

or para positig %@X‘?'P?ej‘b Lx 'y') oY e RYTY QrreiKoxk i outRRK dibutonY: [tEfyeromethvi. e,
[err]”, especi il MIAFIGEIE B o ). s bl ombatf f)uoﬁmﬂérwhbaoxweﬁseﬁ&yrbxi Ghithline
is [err] al kyd , pEoQEdSs]thdtﬁot[nQi’ré’t an onEerHz]and&|s[tﬂﬂtfo}ometl{y€h6t]mdr§th5r96d’e of B, ah®R g pHeBoxy,
[err]",[err] |snc[mtnio?ethaeqme(ofdenthy(beruglexv, [err] is [err]", and X is X',

( xxvi i -(xxxr i) of XExRFYatxXvi) wherein any salt is a sodium pot assi um or
ammoni um sal t, (xxxi ||) of Group 1Bb wherein [g[r] |s[err] ,lerr] is

[err]’ [errLsrs[err] ,Lerr]is [err], [errKNis ferr]", [err] is [err]’

[err] is [err]" and X is X, > (xxxw) of (xxoddi i) wher ei n when [err]" is

ot her \than hydrogen and [err]' IS hydrogepf, [éxr]' is in the 4-, 5- or 6-
position; when both [err]' and [err]' ar@& other than hydrogen, at |east one
of themis in tf@rehiniQb, 16299§'aﬂd on and 25 neither of themis in the

7-posi tion; ‘when both [err]" d [err]" are other than hydrogen and [err]’
i s hydrogen, at R,s /CHZ\ OH
Zis —CH—CHZ-—- c—-crrz-coon7 or ~-CH o

50 wherein
R; is hydrogen or C,_,alkyl, and
R;' is hydrogen, C,_,alkyl, n-butyl)
acceptable cation.

55 a) when Rg is hydrogen, reducing a cop : P:-‘ L
R .
Ry
Ny X-CH-CHp-C-CH2-COOR] 1 v
60 ] I}
R3 ’:‘ OH 0 :
R
[+]

wherein Ry, is a radical forming a physiologically-hydrolysable and -acceptable ester and X, R, Ry, R, and 8,
65  are as defined above.



| east one of [err]' and [err]' is in a meta or para position; and when eadi
of [err]', [err]" and [err]' is other than hydrogen, at |least two of themk
are.im meta or para positions, (xxxv)-(xxxvi) of (xxxiii) and (XxxivV) :
wherein [err] is [err]", especial@yifgdgppen, (xxxvii)-(xxxviii) of
(xxx-i) and éxxxiv) wherein [err] is [err]alkyl, [err] is [err]", [err]
is[err]", P&MPY Rq 3 Cl-ealkyl hydrqlysingla cpmapquad of formubpXil [ err] is [err]™;
especially hydrogen, and X is X', (xxxix)-(Ixiii) of (i-xiii) and
(xxi)-(xxxii) wherein theghydroxg groups in the 3- and 5-positions (of the
group of fornula Il a) have2{ he e ythro confRgguration, (IxivW-xxxviii) the
3R, 5S enantioners of the cdfpoynds_af AhXm (L Xdabi) Wherein X i 5

H\ / H 40 and the 3R 5R @ g ?(s'?'g)'])‘&ﬁ%(ﬁec%oén%gt%ds of these gﬁgups.
wherein X is [err], :(xxxipgci) pf (va)-(ﬂ%) and (xxxiii)-(xxxviii)

wher@ n the hydroxy group oh t heR| act ok ring lIbis trans to X (i.e., the
trans |l actones), and (cii)-(cxiv) thehél% 6S enantioners of the conpounds of
(I'xxxix)-(ci) wherein Xis 45 H\ / Cl: / \ 50

H and tmeréiR ,Rs engaik Ii,ﬁrr%raﬁ egtter-f . i Lh X
is-[grr] @ wﬂgsx (sx-%miysq-?-( dépidtéai%mgzgﬁgﬁﬁ)ﬁgsR q%&é?g%é gﬁg{e%g Eﬁfg'\tég E%OS{%I

3R, 5S and 3S, 5R enantioners of G oups (Ixxxixc) the conpounds wherein X is
60 (the 3S,5R enantionmer Reing Ieast preferred) and the 3R 5R-3S, 5s recance
and the 3R 5R and 3S, 5S en@pfiopkrs of the conppypgs wherein X is [err]
(the3S, 5S enantioman bei ng T eNech=CH | xxxi x)-(ci) enmpgpage the
4R\6>- 4S, 6R racemat e and the 4RSS and 4916R ntionmers of the 65
conpounds wherein X is 6 R0 114 027 HY & C/ \ H(the 4S,6R ‘
enanti omer being | east pref erred?o and the 4R 6R--4S, 6S racemnate and the

4R, 6R and 4S, 6S enantioners of the conpounds wherein X is [err] (the 4S, 6S

enantl Oméreihﬂ'dw a |pﬁ§e%¥inﬁr&fpe§nﬁ Wﬁo-, R, and R, are as defined above,

d) hydrolysing a compound of formula | in the form of a physiologically-hydrolysable ester or a lactone
or

e) esterifyig or lactonising a compound of formufa | in frée acid form, and when a free carboxyl group is

30 present, recovering the compound obtained in free acid form or in the form of a salt. In processes a) and b)
R,y is preferably C,_,alkyl, especially methyl, and R,, is preferably C,_salkyl, especially C,_,alkyl, in
particular methyl.

It will readily be appreciated that the various forms of the compounds of formula | may interconverted
as indicated in d} and e) above.

35 In the same way compounds obtained according to a), b), and c) may be hydrolysed to free acid forms
and free acids forms may be esterified or lactonised to produce a desired end-product. The invention thus
. also provides a process for preparing a compound of formula | which comprises hydrolysing a compound
N\ of formula | in ester or lactone form or esterifying or lactonising a compound of formula | in free acid form
and when a free carboxy! group is present recovering the compound obtained in free acid form or in the
40 form of a salt. '
Unless otherwise stated reactions are performed in a manner conventional for the type of reaction
: - involved. Molar ratios and reaction times are as a rule conventional and non-critical and are chosen
Nt according to principles well established in the art on the basis of reactants and conditions employed.
Solvents, alone or as mixtures, are generally chosen which remain inert and liquid during the reaction
45  in question.

Examples of inert atmospheres are carbon dioxide and more usually nitrogen or a nobel gas, nitrogen
being preferred. Most reactions, including those wherein use of an inert atmosphere is not mentioned, are
carried out under such for convenience. .

Reduction according to a) is preferably carried out using a mild reducing agent such as sodium

50 borohydride or, preferably, a complex or t-butylamine and borane in an inert organic solvent such as a
lower alkanol, preferably ethanol, conveniently at a temperature of —10° to 30°, under an inert atmosphere.

Use of an optically pure starting material will lead to only two optical isomers (diastereoisomers) of the
resulting end product. However, if stereospecificity is desired it is preferred to utilize a stereoselective
reduction in order to maximize production of a mixture of the erythro sterecisomers {racemate) of which

55 the preferred stereoisomer (as set forth above) is a constituent. Stereoselective reduction is preferably
carried out in three steps. For example in the first step, the ketoester of formula V is treated with a
tri(primary or secondary C,_,alkyllborane, preferably triethylborane or tri-n-butylborane, and air to form a
complex. The reaction temperature is suitably 0° to 50°C, preferably 20° to 30°C. The first step is carried out
in an anhydrous inert organic solvent, preferably an ether solvent such as tetrahydrofuran, diethyl ether,

6o 1,2-dimethoxyethane or 1,2-diethoxyethane, with tetrahydrofuran being the most preferred solvent. in the

second step, for example, the complex is reduced with sodium borohydride, preferably in the same solvent
as utilized for the first step, at —100° to —40°C, preferably —90° to —70°C. in the thipd-$0 ﬂ‘t; sduct of the
second step is, for example, treated with, preferably, anhydrous methanol at 3 40° Adragily 20° to

30°C. The amount of methanol is not critical. However, a large excess, e.g/ S < »_‘v of
65 ketoester of formula V, is typically utilized. L



| nft-hé above- nenti oned conpound groups (i) to (cxiv) those containing a
carboxyl group are 10 preferably in salt formwith a cation free from
asymmetric carbon atons e.g. sodium potassium or anmmoni um especially
sodi ym, A particular conpound group coveqq p@pse of fornula I wherein one
of R'and [err] is [err] 20 and the other is [err] alkyl, n-butyl or

i -butyl, V\/ner el"\ﬁ’ "érsr ccqrénsh o*geh is faéfl' é‘k_flﬁ mﬁnﬂ%mwnt'malﬁet such reactions e.g.

[err]al koxy,™R ’9?“' ) if desirad subseguant acidification to gi
or benzyl oxxé','kafr énts are c ure lkuta Jms’clt) soven tp?xﬂg ‘%

ert anbl%r hd? BRd1 rea tﬁFn tures from 20°C to
trifluor OfYEtrEfy‘k,,prdcf thN ribt mofel tlﬁH’n(BO°CphEiBGé%M'ed)lb B\szih Gdﬁj(poulM i st ¥erm’&rresponding
provi sos t hat thaoationwof the hidiexideremplply dather} slightty lgse thvap engvaient émmtsmfrmehgﬂe; mapbe

nore than orf@Pgyedt by Riail) cprvprigntly be Higcsame s Rafd- Aoteikip ppedially b oyl @fefﬁ['@?'\f]
and [err] i "Byl onXacol @ Moa%cgw& mﬁnleﬂ{. CE Weg. Meuggmeeo 1}»5 oXdin

[err] al K@X)écld itr &drBydteus!in §afie: solv a4 Béridenel thludhdor
or benzyl oxyyixtires threbfsprifgaibip g’emmp{rm:m’ei; of67|51q»tb relf[:ﬁﬁlth}:ughl @ preferably not above 150°C

trifluoronet rablvr hewﬂvenadﬁqloo'mon BIRSh )0y carbaglimie, Rosfgrably wetet-gptubls(parbodiimide

provisos thanat LN [ﬁﬂ\% ’B?‘hf'e'f’llp °"§é‘f§’1‘w ]F ngmp A WP?PT‘&" in n3ft
mor e t han, Oréﬁ,“,l’ fed é’iﬁ"&gﬁ%ﬁ'}'ﬁpf b thirSieiyis eﬁ'b? otwathtor sk 238, Zé:b Ty 200 ?i‘%o@*"“fé 5
and [err] is D&E WLy to thodeSin kfaR] a rfbmidl t&Bo 3,5-dihydroxycarboxylic acid yields a racemic ¢is

\ /| C=C /Iac\oné-bnﬁ@ raoajneremhno N5-HibyddgxydarboRyio pcu&ylelaﬁda e ans Iactone Use of a mixture

[err] Zis [oéffv Sciqarboyylic geid V\ﬁHé lﬁu ond t d Yripw ppgsivle

ol g b e e T e S e
in Mi SaBo icidalal @K l1déton& CEPL @bl e Cati on. e corrpoun orrm a

| can be prepaEseadm&yiorBEccordmg&) e)whedhvérﬂibmdl einploylydlé.g.0arge bﬁdmfmg:oapmﬁmrmd

of formula W?S@m[ﬁenrl# 3s r{eterreﬂ bwaeat @i';ﬁto [487Crif) the p'?swcq qguceta!vthfamomtwgaraamd sucht:s p-
r m e T s ineghe ia ane
phySI ol O% Cé? 1J:‘}Va:ﬁy rous | e%so vent su%eaesétgﬁf%yd?gfuegg? :%adl P@?}%éthgieﬁuég% etkgmthane

[ err ] and especially dlethylether at e.g. 0° to 30°C, preferably 20° to 30°C.

Examples of protecting groups in reaction c) are diphenyi-t-butylsilyl, tri-isopropylsilyi, dimethyi-t-
butylsilyl, C,_gn-alkyl, benzyl, triphenylmethyl, tetrahydrofuran-2-yl, tetrahydropyran-2-yl, 4-methoxy-
tetrahydorpyran-2-yl and C,.gn-alkanoyloxy. Especially preferred are trisubstituted silyl radicals, in

30 particular diphenyi-t-butylisilyl.

Deprotection is carried out in conventional manner e.g. by cleavage under mild conditions such as
employing e.g. for removal of a silyl group such as diphenyl-t-butylsilyi a fluoride reagent e.g. tetra-n-
butylammonium fluoride in an anhydrous inert organic medium, preferably tetrahydrofuran containing
glacial acetic acid at temperatures of 20° to 60°C, especially 20° to 30°C. Preferably 1—4 moles of fluoride

35 are used per mole of silyl group with 1.2 to 1.8 moles of glacial acetic acid to each mole of fluoride.
_ The required starting materials may be prepared for example as illustrated in the following reaction
o/ schemes. The symbols used are defined as follows:
R, Rq. Ry, Rz, Ry, Ry, Rg, Rsa Rer Reas Ry1r Ryz, X = as defined above,
Ry2a = Cy—_aalkyl, preferably C,_,alkyl

40 Y = halogen, preferably chloro or bromo, more preferably chloro
. Ac = acetyl
o ¢ = phenyl
+ = t-butyl
lac =
45 ?g“s
0-?1 - t-C4H9
o n s
50 ' on

{on=0CH(XXVI), OH(XXVIf} or =O(XXVIi}{

55

60

o5




65 are as defined above. 7 0 114 027 b) when [err] = [err] alkyl,
hydr ol ysing a conpound of formula XII [err] 5

[err] [err] wherein [err] is [err] alkyl, [err] is an ester-form ng group
and X, R [err] and [err], are as df‘i r*@?yabove c) when X is

- CHEed deprotecting a conpdund o or mu XXVI 1 1 R 0-Pro R3

0 25 wherein Pro is a protecting group and R, RO, R2 and R3 are as defined
above, d) hydrolysing conpound of formula | in the formof a

physi ol ogi cal | y- hydrol ysabl e ester or a | actone or|e) esterifyig or

| actoni sing a conpoundjof formya | in free acid form and when a free
carboxyl group is 30 present & recoveri ng $ Re comb.u.n.d_ob.r_a.i_n.ed_i_n_lree

acid formor in the fofm of asalt I'n ,pReeSses a] and b) [err], is
preferably [err] alkyl espem 2y rre;h-ylc,,‘glgd [erf] is preferably
[errlalkyl, especially|[erfTEKkyE T pbgtg eabar mpthyl. It will reaflily be

appreci ated that the various
i nterconverted as indi ¢ated and €3 7 &bove. 35 In the sam& hay
conpounds obt ai ned accér di ng; N b) .5 Add. &) may|be hydrol ysed t& free
acid forns and free aclds forns may be egtegicfi ed pr | actoniged t o Pfpduce
a desired end-product.}The invention: trﬁl§§a§§0 pro —a _prpcess ol
preparing a conpound of rmu TC ydr ol ysi a conrgdpmnd of
formula | in ester or lactane flormor esteriflying or lacton[zing a< ound
of formula |l in free a0|g¥ormaﬁ=‘d when a frde carboxyl gro i s pregent
recavering the conpound giEaingdd n free acig formor in the 40 formof a
salt. Unless otherw se si': g ed *rea-ctl ons are gerformed in a manngr
conventional for the*typeaf r,egct*on i nvolvgd. Mol ar ratios arfgl reaction
times are as a rule &nvgty ol Wnd non-critlical and are chosem accordli ng
to priaasifl es—wel @&t abkiEhe&|| n’\;he art of the basis of F&adtangs and
condi ti ons_¢gnpl oyed. Sol vent s .= aﬂ'one or as gi|xtures, are genergr
whi ch rel next and |iqui d°cusE| ng the reagtion 45 in ques

(¥

Ater

5 of the w‘&’poundq> of formula | mgy

—

\

spheres are carbdr=di oxi de and_npre usually nit
] r@ﬁel ng prererred. Most r®adetions, includi®g those
wher eif use of an i¥&rt atnosphere is not ngntioned, are carried out under
such for conveni ence Reduction according t#' a) is preferably carried out
using a mld reduci ng— agent such as sodi umz bogohydride or, preferably,
a conplex or t-butylam ne and borane i -2 rT_&rgani c sol vent such as a
| ower al kanol, preferably ethanol, convenipatdy at a tenperature of -10
to[eM, under an inert atnosphere. Use o0} optically pure starting
material will lead to only two optical is (di a5t ereoi somers) of. the

ac

I
Xvll

 REACTION SCHEME
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_ product. However, if stereospecificity is desired it is
prerred to utilize a stereoselective reduction in order to maxim ze
prioducti on- of a mi xture of the erythro stereoisomers (racemate) of which 55
the preferred stereoisonmer (as set forth above) is a constituent.

St greosel ective reduction ts prefer aml‘mll:&ﬂfl ed out in three steps. For
exanhple in the first sfep the ketoester of fornmula Vis treated with a
tri(primary or secondary [err] alkyl)hgrane, preferably triethyl bor&tfe or
tri-n-butylborane, and air to forma cgpplex. The reaction tenperain&e:is
suitably O to [err] preferably[err] toEerr] The Plis carr¥éd ®ut
in an anhydroy® inert organic sol vent,Zpreferably 5ol vent $8ch as
tetrahydrofur8n, diethyl ether, 60 '
1, 2- dlethoxyeﬁhane with tetrahydr: -(énzﬁﬁTﬁb th

In the secofdisgep, for exanple, the ¢RI exds r
Aot el first st &p, at

bor ohydri de, Qf:eferabl y € sane solv ,
-100 to -40C, Ipreberably -90 to -70C uctg ok the secondz gt €p

is, for exanmpk °t’r€ated Wi th, prefe‘?‘ably, anhydr ous hapol at 20Tg =
[err]. The amdunt of methanol is not crjtical. Ho , Parge exc ﬁ,

erred ®4l vent.
G€d_,m\/\7'(’f’1 sodi um”z

e. g, 50- 500 ds _pege nol e of 65 ket oegt er -of forjul , i g typicallly
utilized. 114 027 Hydrol ysis ag@@ rding to by..or d) ig carri out in
a manner conyériional for such reactiong e.g. enpl pywi iftnor gani =
hydr oxi de s NACH or KOH with, if gesired, su cidificatig® to

give the fr, e form Suitable soI vedts are mxtures of water and S
watef - mi scFbl e soI vents such as | ower al‘:kanol s e.g. nmethanol or et haa;ﬁl &nd
reacti on convenidently takes place at tenzperatures from[err] to 5 eeflux
preferably not re than [err]. If it ig~desired to recover the conpgund in
a salt form cor:respondl ng to the c&ToQ of; The hydroxi de enpl oyed °
slightly Ie$ % equi val ent anounts ¢ he latter may be enpl oyed\d4y b)
[err] will ently be the sane a ], 2.9. [err] alkyl, espg
[err] alkyl, p?ﬁ ferably nethyl. LactopRsaZw\oA ’accordl ng to e) is ca
out in conventional manner e.g. by heit i ng fhe correspor:dl ng 10 gs8i nean
anhydr ous |nert organi ¢ solvent e.g. a hydrocarbon suctg as benzene, tol uem:,
or a xylene or “mibxtures thereof, preferaply at tenperatqes of err] to4+o3
rel fux aIthoquvrmre preferably not abg [err]. Prefer&@bly, however, @I
| act oni sati on ggeng, ®.g. a carbodiim
carbodiim de sGcR-“a% o
Ncy@hexyl Nt [ 2- (N - net hyl mor phol i ni ug) et hyl ] car bod|4=rg de o
p-tolTenesy =—ifi an anhydrous i nef organic sol vént, e.g., a =
hal ogenat ed | Awer aI kane, preferably net i K
Reaction tenp res then lie typicallysbetweea 10 anfl [&TF, especi aT°4y
[erf] to [err g iS evident to those n?he art, a raeeficothreo =
35\ﬂ’hydrox > Jlic acid yields a rges i C g,ls | act and a racem g °
erythro 3, B<di hydtoxycarboxylic acid yi Gseom™
a m xture of thr=e and- erythro 3,5-dicg ‘a3 =2
cis and trans | &vtones (all four possi®le di “ast er eoi s0 s) Li kew se
si ngl e enant i 8ms}, QR @he 3, 5-di hydr oxycar yI ic acid S utilized, a_X
20 enantiomer of pihe |actone is obtained.| 3For npl , l=act oni satigh o
3R, 5S erythro-3, % @& hydroxy- carboxyli c@ io yi ei% AF86S | act one.
Esterification acchrdi ng to e) is conventij@nal e @gﬁg“e.g. a large
excess of a corrpouud’[err] wher ei " T err]ols as (efYnhed ajove, at 20C L_o
[err] in r—ga preseﬁ‘nce of a catalytiic anp@nt of an aci sugh as p- =
|

preferably a‘ﬂ\kﬂer-sol ubl e

tol uenesulFbni c ackes \Where net hyI estersg] are reduired thgse can al so by o
obt ai ned pgg. usi ~di azomet hage - J0 Anwfdrious 4 etriveF—ooLw@Alt =—=
such as tgglak o 1, 2- dﬁmtroxye hane or 1,@-di et Nox et;ha@e =( =
z +3 = 7 = =
-4 b - 8 < x
= > © 2= & ™ < =
b‘_ & al > ©
[- 3
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and especially diethylether at e.g. [err] to 30C, preferably [err] to
[err]. Exanples of protecting groups in reaction c) are

di phenyl -t-butyl silyl, tri-isoprapﬁlaibﬁi, dinmethyl -t- butylsilyl, [err]
n-al kyl, benzyl, triphenyl nethyl] it dr of uran- 2-yl,

t et kahydropyran-2-yl, 4-methoxy-peh&ioh 8kneehenpyr an-2-yl and[err]

n- al kanoytvax kom&s e aheatdmpoprice bfctornada XK@ nhayi beudysthpsiagd dwl the follpwingigeriealof, in
30 paesaciiane] ar di phenyl -t-butyl si|yl. Deprotection is carried out in
conventlonal manner e.g. by cleaygyge under mld cdh@pﬂ ﬁns such as
enployrng e.g. for rernoval of 4 p enyl-t butylsilyl a
fluoride reagent e.g. tetra- n- tyl ium fH# Hrn arf hthdrous I nert
organi ¢ nmedium preferably tetrahf{d)of uran contd1n| | aci al acetic acid
at tenpefgyurés ofyg0 to 60C, especrally [err] toAB C Preferably 1-4 nol es

of fquoride e3useq\Eper of I rou gpMthy1.2 to 1.8 noles of
y d t oeach—ny red starting
ecm#epar ed for e arrp as | I Tu n t héCld) | owi ng

glacial a
materi al s

reaction sc he synbol s u é defined #s fqjchows: [err], X = as
def fhed above 93 =[err] aIkyI pr f rany [err]alk@l 40 Y =
hal ogen, QR y chlA$r o, or preferahly oro Ac = acetyl
[err] = phegy! but yl iac“- H -—ﬁ—% H (CVIII)
[err] [err] ?(:]"'350 925‘ H on
[onzf err] ( II) or GWU()/II%)] 552606 YH3 -0 114 027 [err]
[err] [err] 10 4 027 [err err] [err] [eAri
CHO
(cx) H\%O (c1x)
® 8,50
OCH ,2+ OCH3
AK
30 OCD3 H. 8C03
(CXI) ‘f‘ﬁ::;ﬁgb : : H (cvl)
OH CH
(OCH4 3
35
AG'
N\ v 0cp, OH
40 ﬁo . 0
(Cx11) @.,Si0 H AH' ¢2510 (CXIII,
| a7 0CH, — P e,
i Al'l
4
CHO
P Siom
2 o (ex
50 toH OCH, (Cx1v)

Unless otherwise stated reactions are performed in a manner conventional for the type of reaction
involved. Mol ratios and reaction times are as a rule conventional and non-critical and are chosen
according to principles well established in the art on the basis of reactants and conditions employed.

55 Solvents, alone or as mlxtures, are generally chosen which remain inert and Iqiuid during the reaction
in question.

Examples of inert atmospheres are carbon dioxide and more usually nitrogen, helium, neon, argon or
krypton, nitrogen.being preferred. Most reactions, including those wherein use of an inert atmosphere is
not mentioned are carried out under such for convenience.

60 The following tables give examples of typical reaction conditions in Reaction Schemes | and il
temperatures being in degrees centigrade. :

Abbreviations
. THF (tetrahydrofuran)
65 DMF (dimethylformamide}
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[errf [err] [err] 0 114 027 Reaction Schene |11 Two isoners of the
compound of fornula XXV may be synthesized by the foll ow ng series of
reactions: [err] [err] [err] [err] [err] [err] [err] 35 AG[err] [err] 30
CHO Qg/ _ 0 114 027 J[err] Unless otherw se

e€d reactions

st at e performed in a manner conventiopal for the type of
reaction invol ved. hﬁlcggtios and reaction tings arelasfa rule conventiona
and non-critical ﬂnd & & chosen accprdingl to prfinci pllesjwel | establjshed in
the art on the basjs dggreactants ahd condi ti ons enplioye¢d. 55
Sol vents, al one or asﬂﬁﬁxturef, are| §enerfal | y ghosen |whiich remain ijnert and
| giuid during the r2ac fon i njguest| &n. Exapl §f ilpedt at nospherfes are
carbon di oxi de and| ¥rgue susual ni ty @qen, éliu :neqry, |argon or kriypton
. . a — Q. .
ni trogen bei ng pref@ r';e_g Most % eact Egihs, | Pricl dP gg f Hog & gherein use of an
inert atnosphere ijs na@@gnmenti pned af & ¢arfri ed qut under |sfgh for
conveni ence. 60 ‘E>h g ol I pwi ng tgtﬂ es| gi ve |lexanplies @gtypi cal Jeaction
conditions in Reacfi drf &ghenes | anfgld tlenperdtures [beilfi n degreles
centigrade. Abbrevj atli'bns’ THF| (t et r pRytr of ur an){ 65 DME
(di net hyl f or mani de) 0 114 927 [efr| [err]
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[err] [err] 15

0 114 027 0 [err]

comrerci al ly avail abl e conpound tri-O acetyl -
reacgﬁgns conditions for Reactions AB444 ®2y AB.. (1) sodium nethano
AC. _sodium chl ori de, sodlum

[err] 15 m nutes; (2)
borohydrlde
chloride, pyridine, [ferf
(2) 1-(2',4
al um ni um hydri de, net hy
t - but yl di phenyl chl oro
AH. 70% aqueous triflid
especially [err]

keepi ng at

| ow t enper at ures and/

conpl eti on.

(e.g. as Collins oxid
CVI 1)/ pyridine,
Al . AK: reduction cf.

rcurlc acetate, [err].

0 114 027 C
D gl ucal .

Is the
The preferred

nethanol [err]. ~AD: triphenyljnet hyl
1.8 sodiun1hydrige, t et rahydroffuran, [err]
,6'-triislopqdpgljpenzenesyl fonyl )i nijd@zol e, AF: 1ithium
I B- ether, [err].| &G
ﬁ agng i m dazolle, N, N-di meghyl fof mani de, {[err]. 10
Bbigpggti c acid| grethyl enq @hl oride, -80 tio [err]
risild §?§r f§&-10 to 419 esp.|to -10 fo 0, and
latter for| 345 g i mgrd sation dagpe njninized|by enpl oyi ng
or | ghriteitimes qr&l term ngt&{y the~reactign before
. . . N . . .
pyr|d|nldhﬁdhtorochrmdate or egpe&al Iy chrom um tri oxi de
atif h¥ [in nol ar excesy T&€. g. 6%nol es per nol e of
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Resulting Conpouhds may be convéntionally separated (e.g. HPLC or colum
reacted. 20:The conpounds of fornul ae
XXI'TA-XXI'I D, XXI XA and C and the

chronat ography) or directly furthe
' VA, FVB, -XA, XB, XIA XVII,

syntbesi zed by processes anal ogous .t
simlar known conpounds. As for th
di sclosed in Yang et al., Tetrahed
the synthesis of two other isoners
The isomer of Yang et al. and one

yield | actones having the 4R 6S co
epi nerization in Reaction X, such

Lactones having the 4S, 6R and 4S, 6
ot her isomer whose synthesis is di
availability of these internedi ate
products. 30 React i on product
i solated and purified in conventio
where appropriaté be enployed dire
of stereoisoners (cis, trans and o
nmeans at whatever stage of synthes
re-crystalisation, chromatography,
acids and al cohols or of am des an
J. .S. 80, 3271 (1958)) with sub
optical purity. For exanple diaste
(-)-a-napht hyl phenyl net hyl silyl de
of formula | may be separated on a
L- phenyl gl yci ne (el uant n-hexane/ a

conventional manner fromfree acid
Whilst all salts are covered by th
salts, especially sodium potassiu

salts are preferred. The various f
virtue of their interconvertabilit
the use set out below. Also within
internedi ates of fornulae V, X Xl
XXI XB- XXI XD. The preferences for e
forth for the compounds of fornula
conpQunds i ncludi ng those that cor
(xxxix)-(Ixxxviii) (for fornulae VM
(xiv)-(xx), (xxxiii-xxxviii) and (

to the extent consistent therewthl

possgss pharnmacol ogi cal activity;
hydr oxy- 3- nmet hyl - gl utaryl coenzyne

consequence i nhibitors of chol est e}

Test A In
200 ul. aliq
freshly pr

in Buffer

following three tests
Reduct ase | nhi bition:
m crosomal suspensi ons,
(150- 225 g body wei ght),
i ncubated with 10 ul
assayed for HMG CoA reductase acti
Li pid Res. 18, 408-413 (1977).
of the HMG CoA reductase enzyne wh
nmeval onate. The assay enploys a ch
product, ['4d neval onol actone, for
reaction fromthe substrate, [[err
as an

r

Xl XA, XXI,
reagents not designated by a Ronman munuwabzare known or,

i f unknown, may be

those described in the Ilterature for

{

v

5

Py

hal

clonpound

f formula XXV, one isonmer is
on Letters{23, 4305- 4308 (1982), and
di scl os¢d in Reaction Schene Il1l. 25

S

sdner di sclfosed in Reaction Schenme |1

€|
Aan
3nconf|gurat|on may be obtained fromthe
5Cl

s

unds h

osed in |
nabl es sy
bot h i nt ¢

nanner

(S

rati on]and,

as a result of
ving the 4R 6R configuration.

Reaction Schene Il1. The
nthesis of optically pure end
prmedi ate and final, can be
pher eby i nternedi ates can

Ct |
D® |

[92)
mAﬁ'nasnhe
o (N o

yinas
cal) may
i@ appro
rsrat i on

alts (cf
uent rec

Loaonpnel o
LA AL 2L Y

Ibsequent reaction. M xtures
be separated by conventi onal
bri ate. Such net hods include
pf esters with optically pure
al so Sommer et al., 35
bnver si on under retention of

m——

sy —

)

i

— —

atives o
lica col
ate: 1/
ctones
Ryention
ind anmon
s of the
seful as
Scope

.= 0

a |l actone type end product
irm havi ng coval ently bound
). Salts nmay be prepared in
and esters-and vice-versa. 40
pharmaceutically acceptabl e
um particularly sodium '
conpounds of formula | are by
internediates in addition to
f this invention are the

t est substanc_

]

"~ | Hemperatu

(115 XX,

véﬁ 2abl

~th

<

A +5t

\ jitig rBacliog _83
e

basesevonrdl
lngHI _‘e

O
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dd aldeh
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X
c
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Syctbss)v
employin
(XX
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i ssol ved

Reaction

de'th
géo
) \

KXI'V, 45 XXVI-XXVI1| and

p are the sane as those set

b preferred groups of such
roups (i)-(xiii) and

and XXI XB- XXI XD) and G oups
v) for formulae XXVI-XXVIII)
nhe compounds of fornula |

ar they are inhibitors of 3-
reductase and as a

nesis as denonstrated in the
omal Assay of HMG CoA

E 50 nmg/ M) of rat liver

mal e 55 Spar gue-Dawl ey rats
ol dithiothreitol are

i n di net hyl acet am de and
cribed in Ackerman et al., J.
he nicrosones are the source
s the reduction of HMG CoA to
[raction to .separate the

50 HMG- CoA r educt ase
| err] meval onol act one i s added




I nt ef reference. Inhibition of HMG CoA reductase is calculated fromthe
decrease in specific activity [err] neval onate) of test groups conpared to
controls. Test B: In Vitro Cell Culture Chol esterol Biosynthesis Screen:
The gell culture is prepared as foll oys ?t gg nmonol ayer cultures of the
FuSAHrat hepatoma cell line 65 (origl ny tained from G Rothblat; see
Rot hbl at, Li pi dSs $e coRGertialy avdidBid pgmpiued frwsdetvebylumi ntained in 17 0 114
027 Eagle's M Mermm@seaquapom@mm @ ABuplAreented with 10% f et al

bovi ne serum (GBS) sPﬂ”E ek %%%ésé’gﬂ:gﬁmﬁham E§°e‘%|25fag@se studi es, when

the cul tures rggct gﬁgﬁ g?éj,',:, °"§m ( enove d'sB§/r°?ﬁ"f’d efizymatic treatment

with 0.25% trypei M dob [ana,amdarswc (901-(2t, & BrkrilsWprbgyighzehidnABLdle,
magnesi um . Aore0°Ccentri f ug at ion of the cell susp ensi on and aspiration of

the enzymatic "PJ‘N uminiyan Rydride. meathyld-puty ‘*Gf @npengled in an appropriate
| f d IO e, id h .
volume of el & ja”% m‘,.gum@.céﬁ ;gﬂ;@ 8 %le £ gﬁ%%%&c. 8 HhhdI0P

RRan b
di oxi de. Whatiinitrired Gulenploging asve tamfakuuesnand(oapparommaa‘m&l ;errﬁmstmysxbe retahe:y m?rda:

ready for ugempli¥ps. culture nedia is aspirated fromthe dlshes and repl aced

th 3 m, of SRR e B Pt MR
(bL5p preﬁaer%%'géﬁﬁ%wﬁ‘ &Vh%i@fv"df"eawe B f e S

(1976) . Repl aCRnﬁ%ucﬁﬁndhEarﬁ&ibﬁﬁdd&pﬂaﬁﬂﬂm been 10 shovvn to stinulate
t he i ncorporat Re;nltmﬁ cr{n[p@umqs]mdiea;bwenmdlvsieearﬂbd te\g. HBUCDAri cpigmp heroemogenlwsr

RIS T B e i

reduct ase) %chééist ¥nalogo StHJSsa eBcribél in @rdrdre It JifRid QRS &&nao
ex0genous ‘stcempdund bbiokrouia KRV, a;ppisomemwsblgseaaw Yedg res ali, Meredbadroroettaits 2p.64309—4308

t he DLSP sumﬂwnmmwvn*é%ﬁsa’fwmhea% f5|'ssd'$<=l?§%q infReagtieonScheree Wddi t i on of

[err] if 2{ er E]GS ql]énq lsogtf g P§ ti ﬁtfhieﬁn al y|e|1fl lactones havngth;
di met hvl sul f4 39 ont s a resu §F{aplm riz tlonl eacti ,. SUC 5 ‘f mhavm 4R.,6
y B ig fati m {he and'a88s gﬁraﬂ aV%E' bt§| chfFo isomer
conpact i n-t naaéeas masm;t.gei Sosad @ RRhotioy Schpmemar ed. Triplicate mm ti ssue
cul ture di shesTfara&atlaumvfobiheseambrngdlaapenamﬁs a'ntheslehwjupm:ailwmmd)atdlmuas [err],

the cul tt'iFfes a? e bmhc "ysedpte @at%'%f %\fﬁeq awér' f@d es@t'whmﬁrwt
mi cr oscope. éﬂ’ﬁ%ﬁ o @?l%f RiniYedhe e
h

S

occurred in M@v&ts dgb! o€ Synt ,snwémnsts S InfetHo sig sfaeda iorl, @r8hatography,

gent | y washaambidnoe® esters ith optidais/Qubre itide Bhdal¢otiels sodafutmdan afdssalts caeQIso Sbirenet e 41.,

| ayer i s3% hadi-Gi&réfesd7e 194 Bithhsubgeguent MGOI@/G@%SJ&#&YHEG% ngénmticé DSIUWaEHf rvm h

2a;) bber p?'%:et%?gerpogr%?g (ngogmtﬁﬁ&g a::{agt:gvs;g‘ :‘a:a I.I rlien g me Slu(an%n heé(:aw afce;ade %2

cells are CONMbE4NE chawibh Brebiied fni dofentrbiMBSiner floAEfrdelRRS, |ﬁtoae£mteeuefsugad.ca&ersa

1500 r. psm Whalst aJDsauam:E ewvefel kyrthé frQ@ertian \bhembafulléailgec;cemlde ts#it; swpealnaoamm
aspi r at edpota nsl amymopium, prtipylasly s¢ éElts e prefp

et hathol 1's g °*gr§gd, éﬁ;‘ afwvzgmeg APE GEge g e o

out
seconds with aAIs tmﬁ el dcbish & %%v&ﬂmﬁl 108 WedrhedRitedSa brnulal v, SR, NG estivull
are takeww f OXVERXOMME and AEXBHXXIXEL THePrefdtiteesTor ee:fh vhiieaed tAs Rivid 4% {mysérsemrdefor the

KOH) is ad cfé'@)?waﬁﬂ"ftf%@“@é iih the pegfesred h@FQﬂ.P% C‘WHOE‘@;?@&'“"'S ngf’ﬁ tf'#‘@@fﬁsmdlt%
fo

( iy i FpuPS
Tt se o SoPRF GRS T R G B ARCORL e Gl b oo

di still esb wat eThe doRPyunas effem’culaacbbgdsstdhaaaecdwg'aaSam.ﬁ/hmhn“cumfmq@ew.enlneiw?@ of 3-
et her. The drpm oethdighwaryl e:nerrzmm A &Nﬁ—t—@eh redacthsedandhasce c8equenceemhiipitaré) of

m of disti Icf“é tb A 'SP? ’aﬁ?R efqlio H\é%esteﬁg:g‘er a stream of
nitrogen. The 'an |v EL lfré’s\fnﬁlrpr pared from male
chr omat Ogs" amtpyrgﬁ Ieya'Sts 1@ m@ ‘bodyBdighd S8 B fféP mth 20 PRl dHhRNRAIET Hehoubated with
extracti on aoe! testksgbstanpe tissotved Nadmnemwhqetm'defanhexsam fandMeH-0bA exluasse sictivitg as
gel 60 TLC peeress §E°"e"°@'e s 9‘3“’@'9 "'?a e e e e a0t a
re — e e
three phase oégv\/% g%;ﬂgm Q%zi:, gar}§ e product, [**Cimevalonolactone, formed by the
HMG—CoA reductase reaction from the substrate, ["*CIHMG—CoA. [*H]mevalonolactone is added as an
internal reference. Inhibition of HMG—CoA reductase is calculated from the decrease in specific activity
[*CHImevalonate) of test groups compared to controls.
Test B: In Vitro Cell Culture Cholesterol Biosynthesis Screen:
The cell culture is prepared as follows: Stock monolayer cultures of the FUSAH rat hepatoma cell line
65 (originally obtained from G. Rothblat; see Rothbiat, Lipids 9, 526—535 (1974)} are routinely maintained in
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parts by vol ume hexane: 50 parts by volume diethyl ether: 5 parts by vol urre

gl acial acetic acid, 35 vi sual i zation is acconplished in an iodine vapor
chanber. The plates are divided into five sections such that each section
contai ns the nol ecul es havi ng theofdﬂﬂoﬂﬂﬁg apprOX|nate Rf values section
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[ err ] SC r mcuba pgll Htggfa nr:? E‘% w h humldg % car %ﬂégﬂ"? t}?tures are
det'er m nedadeht (gpdréngmét y ctf T Rﬂ% Hishes
st andar dghd aépRacetSaith 3 i ofl em SippR eﬁxawuﬁn m:gg/ﬁ.i $fldm|praﬂsd sﬁfum gFae.nmIsa J prépardei n
cont ent lyfthe mgh@aﬂﬁbmuau et aldltVisravi2rasd—B6T§1936)i ReglatdmenBif theRBE with DLSPI as Beesay
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protein Zé gy—ggué fctlg%r& Q‘:,u |nt ec ll ack zg . m ngy
protein &b ﬁpronm Gurgﬁ\&ibaf?&f‘at @ﬁ@ﬂ@ﬁ Npp@ﬁl@ﬁ‘t@d"' edi£; théAssay ﬁhange
(%) andnigated b\SthIe @éaditio grsua':mt:[amaeetm Bid e kesesubstarand sablbilidaioin stimetlyGuldexiei on 2
dat a s (PMRBhoraistilted wwates, t§p'eerm#°ﬂﬂn'§3a®mwe@u¢neas@coa@:@b e plylavsrvmpbneﬁ |Ton"ca¢est

C In Vi ‘i?d"'t':ﬁ‘ §§Y'E’F%1"S*BF6 He fR8 "%‘ '?H?r 67"%’ gf?”'Fé%"é‘Ea"ﬁgtﬁ‘o 7 ma"gI a

o1 1z TERES Gt e ek T NG T R e

for 7-1Gs gla.w wﬁHhediﬁlvlo% WitR 1096 sodign hibydelselufid: (&@néi T Eanmerps #en ;daarekt)m naused

two per af & % salmd by gahtiprabing edith E’mbberaaoﬁ?amaﬁramaﬁfdredmasﬂean glagh thtielwiith Gieflon Thr ee
'"e 'st‘??éfﬂmﬁ?qw‘a'm bt ﬁﬁ?hse'fneén%we&qpe%ﬁn%tgg afp gompinegiwithar k

t he rat s at fﬁ’ad }“%?sé"ée EAEfueety T e Mmiee L Birwes R 42 %e"%{'f‘tgﬁsaﬁg € on

in 0.5% Ca"r vm& %Jaétéﬂ £38U0lvE: Ghe Y2 biH88% @fhadol FlalidddQo Be béhq:)éuéf\ﬁm&lbﬁd by

Cont 29| ssohiedtieh toe 10/ebin@s @itted ‘A0E setlidgef S00dira Badrin@!l Bib&umiki| W/ ORghunkded ibsd taken for

subst ancmoremm?teﬂamgﬂoar @mr nj! of 116% nmﬂswqpéwﬂnovp\eﬁq ig\pdded awuiﬂ’e 25mpie§ Are00 ¢

body Vvea?ﬂ}f(;jﬁ:v S Er o?‘i h fhed F mlf% | e watetlfjh?hsaacdar K,
bl 00d S8l ek 1 i’@. mEd e, eu%bﬁwr% %fﬁa&ﬁ?%tha SH ek

serugp 55:.m&a\ptarzaﬁ|%d Wed REYLY dnbi WEAK, t4kBn toARfndés nasl s&SanaBﬁnt&%Ein fled an
neut r al i zedhe cotathetd Iaan;{lsrarqmgnraoadmu by thin fayerrckropia®giaphvt (TCR e follotvs: Résn estmmn

basi cal | e a%ro %‘ieb\;@‘g;% r@‘h %gu;yp a&rnzll v%;mgpé%%’a@ﬁeqﬁ sng@%l é??% TLC
[err] di é e.g i a‘:@} gll
Aft el CC\F:&u‘é‘Ezgﬁd’r\ Rbm i HetiedGh G folie va pﬁgchra ] dﬂﬁt@@ffg such

( nanocur th&SshchOdectibh @bi@bing 1BE ARGRPE haling thﬁdfol[bf/vm% abumudnada Iva:—ﬂUee.l”sethon dt eros,

synt hesi sgctiog ZMﬁﬁ;amﬁgrf@Weseeﬁbn 4|_=|_ %?}u@s prsksegtion g-mi?—ri‘(gt ?gf'ms?f @%\I@Ins th[;or med

fromte ’t°"% % F@S 'f’?)s?fib‘ﬂf e%‘ii iﬁ‘? §‘ ‘ﬁ@‘g&' 'gé"as ? af’ d for
f il

use 'e‘r’iiq a‘éﬁéﬁ%ﬁé ?@?L"F&T@Qfﬁ{.aﬁsﬁ H;teag%i Fo e Liiilarat ed

sui t apl eard@!s Yo @Q{éﬂﬂﬁed &ntihg fficRnéi&C The Rl am&n ntellYy Prethé bmsqs eetaamea and

at heroscérmwgShe Bio:RacoProtain Aesay Bysten.2000 ny, preferably 1.5 to 100

Syl t abl Yheyeprit protrenogtefl gsidlistiptggrations Bes s peofngmf%ntdc?m(yw jn) eéﬁ*e?fably

0. 4% S e e R S R 2 e A be
H nhibiti
physi ol ogi 0'85: kc:)yrnIvyzdK:BdalgmdﬂIBe;sﬁmd;suliBah:tbntnoﬁ)TésMIn(D% studieC@ilizcaidleeWaat RoyalHarta

| act one tatsewe@bfngdbo 1: ﬁO wawhra@elwwc'ssbﬂ fyf 'érclﬂefbvsam @ altgted 'lﬁ*mcm'wmé? epy-&3e

k) f gre ater,
var Osgs be@orﬁ H |urnal ma |mu Tes qmﬁ esu a m ark g s are afm:m&reﬁ%ﬁes re
al so “CongpLilw. as P us EIEW n. % tdhodxléthidelitlo fﬂ{ EV&imé
physi ol ogeigrl ¢o)ﬁtr$|yeh&airey&aialle<aloaacbne AGErRbrabBdeRing Ihectest Qlibstanke He G arto.heéo&xa or
| n phar rrmrmtmocalw witteaboey26 a6il100 Hbody adeightfab saviiunoll - Glaeetate 1-phafimoelTwdmus €. g.
é/spol ?3?6 5? %’g ) ugasamwlfs &t PRtainetk HesieE sediyh jhexohgreiie! sanesthpsia cand e e ™nay

e adfi nTRREEACAPIRETT | o oo T bt I FRLURERSE Bl HodifR AR ©
di | Uent digitonin basu:ally as descrlbed by Sperry et al., J. Biol~Chetn: 787°9743850). The [**Cldigitonides are then

counted by liquid scintillation spectrometry. Afterc ?l;ctmg for efﬂcleFf ”% he results are calculated in nCi

(nanocuries) of sterol formed per 100 mi of serum’ -Inhibition: of}sterag%ﬁ_ thesis is calculated from the

60 reduction in the nCi of sterols formed from test deps cor d-t0. conf &{s
The compounds are thus indicated for use as hypo |bo ote‘inemlc ah‘d bntn antherosclerotic agents.

An indicated suitable daily dosage for use in the_ matment 1;’ hyperhpoprotememla and
atherosclerosis is from about 1 to 2000 mg, preférably 1.5 10400 mg, 4 tably administered in divided
dosages of 0.25 to 1000 mg, preferably 0.4 to 50 mg. two to four times’ da,lly or in retard form.

65 They may be administered in free acid form or in the form of a nhystologlcally-hvdrolysable and
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or caifffer, and, optionally, other excipients, and adnministered orally in
such fiorns as tablets elixirs, capsules or suspensions or parenterally in
such férns as inject abl e sol utions or suspensi ons. The preferred

phar paceuti cal conpositions fromthe %3“83]4“ of ease of preparation and
10 a nistration are solid conpositi |culary tablets and
hard-filled Qéceptatspiésterfor b ltne Mool @Sn plaliGiceGiRBNCRLEptabI8 Salbifofd wWheleby havhridak
the inventi ommggg{%wm\mm sa&q anegmardees, i n whi %? al | tefnper(atfures atLefl n .
[err], illustr & 8 coclm@ﬁﬁtp rgpopn onyu % ree acid form or in the form of a
(E)-3, 5-di hy wf ‘ngy % 1233935 m ﬁp‘ﬁh promﬂ\})c] aL\ Jat romzﬁnéﬁgllent@cegtﬁwat

e ( Corrpound ¥y be administred alone, or in admixture with a pharmaceutically acceptable diluent
3-(4'-fluor oqnh:e:m?yrl )andL«:mMnlaw iothelobxeipi2nts aaridGadynirtste@ed beiCihisoch 1Qrm<C afalIes, Jelixirs,
XVila) To a aopiuies pbwsqusagws@r gar lgg-al,‘ymgp ch(fﬁrmepﬁ jectable solutions or suspensions.
3-(4'-flugro PISTSHG0 | RRarmag AN ?saéwr‘ $gnd J‘% | BigRa aam ded
stirted undezgimu?%:a ion %rfltlséjhs 5 ODrSl o;g( pa le\%& $(%andfhardf yorﬁr F%tn capsu added
The reaction WWDHMIICQVIﬂgSeXSrhbléd’R\ tﬁdhaﬂl@nddﬂdﬂé’sd%ﬁ\mgﬁ&raft@theﬁﬁeﬂﬁbmm es, 4.8 g
(32 mml ) of rrethyl |od| de |s added 20 at -10 and the reaction m xture
|sallowedto nitro enat

15 h 8 aigg th rl% t-6- t mpoung No. “1
e ot ;,%@fhgj R m%;, {dég e i g g Ppfing
i ce/ water, neutrs O dPhér!)iAddl amxﬁa&& irA8d A of dry
several ti rrEdimthIhcednmtef‘sﬁhedatldﬂEr nitrdded alli-a0hyb geBBh emotixdf sadirs hadrizle G adsied Elthe
washed wi th w®eatien mixyssin atifrediat HioSypdermittogen fsmﬁmuwtem &g @aemglbpmqtmlodld? fs agpled
ovekoanhy¥r offs ‘Pra@ﬁ’e‘%‘? 'i?ﬁ‘i' 'Enf“f"ét;’%'s afigweddo war "aﬁd° 'é]*t”?xf d stirped 3}2 itrogen at

I or mioti eutrati,

room te ure ours wnth 4 ml

tlon mi ture |s ce/wat r,n
pressure. Thg e ﬂoa.csacwﬁdfaxesﬁ 'ﬁryp
silica gel ce&muma annghkith wdter! Washed tvhesaelruwEomuihaﬂdrrdae&mmsdrear.bt,al dﬂh\ﬂ@:us
t he product =megegonisiifetel fiteredd emapapmvgd aatedufadum;ehr rTe's se,aldye i| ptifieth@y column
residue i% c‘l" a&?ﬂ"’?"ﬁ Ht'lﬁ'l" sitjcagel °|h %ﬁ a%'?'i‘sf?féa'"'“g the
product, m phreBiEt s cor gb;;*n, ?%al 31 Ry @fef%“f '?ﬁﬁﬁta 284 R A BiTRY
XVIla in 500°m 0 d'ry tetralﬁ rofuran stirred at -78 under nitrogen, 80 ni
of 25% ( by V\EISQMEF)uoehthQMydralvmmhvlumhlyyﬂihddtb(ﬂéanhmﬁﬂecoh'&o'add@dlp) and the
reaction i xt urTe alsslumnqu?%lg &7 mrg of errount W“ag’eﬁo f"d)?fdﬂvﬂqwgmfu'ﬁﬂet"r@éét'i’%n

mxture is apl Bﬂ@’;ﬁﬁsd’ f‘éY” ight) %\'ﬁ°béf8’ \‘Vd ?gﬁ VCBSAt (ﬁ
ure |ss rre nitro h for4 reac ion mix ure is a (¢) an
di i sobut yl al Mt 31 ﬂ&f 25%/(& eﬂﬁﬂ iidoB u gurﬁﬁtu eﬁhb&ﬂ@ﬁﬁ% QQdJ@d lreg'ctlbﬁmlxture is
stirred at [@&ied din®elinddi hit@geN fdr Odn AdiRGASI B1 bR a fdaaurso ndl bfUpgdaby Idight)
of 25% (by wdisgthiryal@Enatn heinibefolpkred isiarided: andtyelreadien thpdwiein etirred atlt ded$r nigogin fdre
reaction mi x?:ﬂh%!’?‘gufsﬁhle faagtign gixtyye ﬁ%ﬂ@?ﬂ "mhtsfgd éﬂqa'l"‘m""'amchP’t"Héf;“t1°" B‘li,lf("te::ﬂ"@‘:
eachion m PR RS L T i Je el i
filtered, and t anic [ayer 1s separate r|e &r an’hy rous
rragneS| Uunaos ut)fzas’ eﬂuofdphénem Me&nﬂ\dewa@&batamdhyﬂé (Remﬁucsdcqafpes«mjva The resi due
is triturated Wtft"hmmdﬁé&%@ mmomftcamnowhéwm qeat?, 03m °f mpr}esqu'dezmd% of

3- (M- Fl uor o éﬁgyv qthv gﬁg’gmf i ar;j&s( arirRrea ]
o A i e R f’ﬁf T e

manganes essdi aaa cdd praahydh@uﬁr cﬁE RthituRida ewuhlnspea hd oQfbtaitl thé PRHACt,
tenperature mmdéﬁ"—m"trogen for 14 hours. The reactlon mxture i's fiItered

and the di et@y%gg gg, i 0 o) atte‘g’.ga uced he reSIfE'

flash chromaf'd (st 2 é fﬂ‘ﬁf sﬁg{ r"rf%i Bho shon
the el uan, bfig-nlbl ﬁ@ﬁh@%y@@l@%@é iR BYC! oty Rk ﬁ) ura'ifsﬂrr rda S48, stirring is
evapor at ed ainainmahdd fo€l2 pouesSBidérahe same cdriditionse&id (B&6 himbl) oficamhealndiVakissoived in 60

n- pent ane t ombeftdn tetrahydrofgran ipiadded ramnqy/ drguigecthe] rea mixture is stirred at —78° under nitrogen

E)-3-[3 4f‘°rﬁpﬂ d it am?‘°" dé" f'iabtﬁmﬁ
e o ‘*&Z,ﬂ“’f}ﬁ? b %E’“ m:g?inmemﬁ et e

dropwi se t 0 gresslelltThé® Resithie lﬂp Qind acetonitrile (to remove the organotin
tri-n-butyl stamey bdsb dle‘temmrdwiel lweﬁﬁoevnworuéd alr rgduced praspycer tofobtainanseil. Theedi! &t

-78 under ni F'F%’Q’% mi pfitey hvdgolfwav P & E}%\gw@d‘ Mg i Asto ﬁ'efév'foméc'et ra\ﬁ;gohvdfate
condi ti ONg lg§ahe éth h§§ Q reT ﬁ"@ﬁeggﬁf}?ﬁﬂﬂwﬁg #&

t et rahydr of uga&}atb@s oo E{E iBPWeb Snhydrd@ h&RREdiUn®ElitHe XditdFe8 ahcﬁev%idrité

at [err] undea#yndss br regeed fressurd. fhehéwrus is tqwem:hed rMekdne/dRthyl ettef toscbtaint té eaduct,
amoni um chl oxa. AW°-sURLiAisopsequent w@ich melieddd 18evid8°al tinmes with diethyl ether.
The di et hyl ether extracts are conbi ned, washed vmth wat er, washed with -
sat ur at ed
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55 sodiumchloride solution, dried over anhydrous magnesi um sul f at e, -”!!
filtered and evaporated at reduced pressure. The residue is partitioned -
bet ween n-hexane and acetonitrile (to reane t he organotin compounds), and
the acetonitrile layer is evaporabeg 2duced pressure to obtain an oil.
The ‘el is dissolved in 300 m of "t 9 R? rofuran, 50 m of water and 30 ngy
of p-toldgiemasyl (EpMI-4aGL6ropREAANYAEBYIRdE 26yIPEIlARXy-8B5bhbIRS-hEAE L (REUBtIdH A Ur e

S stirnedpmuw\@)hours at roonttenperature and then extracted several 60

times with38 {3 frgédhef r metiy) aceifjags v aéﬁ?gewowt:rta@tsssp&n%omgjoﬂtﬁ m@u wemﬁ% hed
with t,#imreﬁé%’t.,éﬁ 35 ﬁfﬂ%}é@é ww B P UeE] suﬁg’f‘ hagree
anhydr 4 TiheE 20 1 UacR MBStk s Ol Genll s LG o2 3 ggl
pressurenmar hef cbnasmduwu .smormltdﬂaattadhwrafbramshamn ddhee:tehbﬁbn e.t |sTsﬁJrr ai n

t he pr odﬂl@'t undm rptrogklltbr B@ mirjutes. A hg rdactivg umixture iaquehchag vitle diluge hytinogh gre:rac]d ané5 19
wg es with dlethyl ether. The diethyl ether extracts are combined, washed with water,

hloride_sojug h sulf
(5° 7"’ fkﬁ e L e SRR D o eno
ate ea&wgdgt eta@gwth}{ d3p.5d of net acetoacetate is
added dr opmmesmodwt ifla SldaP@e thaOmaydde réso&engm(obgs mdgbm)posmh um hydri de (33.3

n 400 tetrahydrofuran stirred 5 under nitrogen. The

react'F or{_f5""e‘hhﬁ,§:5r5ed'¥\'§'°§‘{ﬂ3r i -fyprophepyl}-1” G??HHP"‘%?I%?/B‘&@W $9PteodPRfRtt B, 19
Qﬁ

m of 1 -t by Rl BB RX AHRddab -a%olilidH of 805 068 3ot A ErubE AEShiEN
m xture obﬁnS&dnH W@ 206 mtof BbsuRIfEREnahd! D Ea Bt O GidPnitldgatliTES readtios Mixtiird O Btir@l atir 39
( 19 mml U)Wdﬂ‘fmt(ng ton 13chobigbarnidrsatu@@edndodiom qﬂl id¢ ectlmh acufa«m IThe reastloaddstdre iand
th mﬂxé %thSO"%'P""r ?cé’da"d extr a‘ tigy c?fhes ef Th
o o R T e e L

sever al Juhf@ﬁsby%sgt yalsig b slhc 1: @E ﬂracé?éﬁ/&ﬂ’&&fﬁmaé’seh t ne
washed wihe bro‘dﬁtﬁ&l’mlxﬂ:fl of Vs sterdoivdniels, &a:burnadiwla@an gim chl ori de sol uti on,

dri eds ovgtrT lzerdipjaiied mixtyra g h%%mﬁmsal(ér%m an'ﬂ ”"’”ﬁ"ﬁ;ﬁ%";ﬁﬁ“‘ at'ee{if”tabm@h"?ness
at redud ﬂ‘%@%@d?%‘ xturesceaghyof s } sfgjf ?g’ﬁ"agt‘ R P t

excess R IR Bl %p e OE  S 5;"&,,@’@.3% e
product rhéemdtel aCenat e reso ved |nto |ts d and | conponents. 15

f) st hyl
(E)-3, 5- d , ?‘72 1' - met hyl i ndo - enoat
e (prodks D'Q‘j"’°"(ﬂr§*lb6%rfg‘°‘iﬂ8"e 3?;%% ﬂg&’fg? °‘°outa§7'f’am(pﬁ%’ %onﬁ"’&e is
added to a,gql UHn\PJhuQJus%o:stﬂm( .s‘a&déd@os SHAIZh 6f CPEROY Rfnoeeti N
200 i afonipbodd NG iRtbBMObF B4 Bdueslisahetkbnondigkd Bi fob@mgenperaitre, andabd tedtlion
m xt ur e m»stueetls stired afitoofrete !rn er@tnrdéw Ihhcturso Ofvemt lse\hwptsd atamdlcsfaprmsateetbe
e DERaEHYNT FUPOiSAerSlis dispaued 0'

wth G %ﬁ’“ﬁ .Iw Pty @;él Aot e mgﬁ"swaﬁss B S e

et her, terlvabRéd W datliedtsd SBRRMCA ailitioN/asBe iy msgnem hed
Wi t h sat suifaé, éitleredohid evapodated bt rekiicgigiressuro 1o, gwcénhe@dxdeveducaadmnmml hegmesuram
sul faf e, offfdur stereeisoregntl evapor ated to. ryness a ressure. The -
obt ai ned_off|depeed e p?‘F?H’"p?"fqr den a‘é ‘Rjig/ B?;ga%ﬁ e Sl umm

s (€ { may t ti S e f

and }; 1 S4bbo ey N riied bHnB bR ER, b gs% $884d 35/90 GlerredarBnelHBR OF
four st earﬂaa,smsahé‘rs add&h edtiate@tlwhich @chyie b banatitoért, viz2the 3R,5R-3558rachiagiane the
m xt ur e I5SASSRewewyners (erythro and threo) may be separated by
conventional nmeans into two racemc é’nxtu es each of which may be resol ved

into a ignated as
T o e L e Ul i e

3R, 5S i sonef & sautidn bhe1 g EZ maba) o trudiicapipoeaioiv. 8 i 58 nd ohdy bereerte, is reflaxed far Be
3R 5R- 39@5 Hhegolvendis SyRpsrated a) raqucedRresgye.and the residue is flash chromatographed on a silica

gel column utilizing 19:1 chloroform/methanol as the ‘eluant to obtain the product as a mixture of four
55  diasteroisomers (two ¢is and two trans} (compound 4}.

bi) The mixture of isomers obtained is separate sure llquud chromatography using a silica

gel column and, as the solvent, 7:2:1 methyl £bgt e dExanelacetone to obtain the racemic trans
compound, m.p. 147—150° {compound no. 5,4 3 Ited at 150—154°.

bii) The obtained trans racemate may beYé 5 w al means into two optically pure

60 enantlomers the 4R,6S and 4S6R i lsomers hy-f l)d‘eact= ghwith {—)-a- naphthylphenylmethyl

a mnxt’t‘,lfé gf acetic ac: cid and tetrahydrofuran, as set forth
'(CHCIG ¢ = 0.2 g (compound 17). The

groups with tetra -n- butylammomum fluoride -15- n

above. The amorphous solid 4R,6S enantlom_r«has an [a].,,ﬁ '—18. 5°

48,6R enantiomer was also an amorphous solld o .
&5 c) The racemic ¢is lactone may also be lsolated from the sHi
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30 Exanple 2 (E)-3,5-Di hydroxy-7-[3'-(4"-fluorophenyl)-1
'-methylindo-2'-yll-hept-6-enoic acid (process d)/ ester hydrolysis;
Compound No. 3) 2.8 nml of 1N aqueous potassium hydroxide (2.8 nmol) is
added to a solution of 1.1 g (2.77 M )14 o3y OorrpoundNo 1|n 100rr1
of Qs%aqueous met hanol Stl rred at roomten}g:rat E{e reac

mers The two

mxture is St(q:remaomers :;LOB ESI @%}e%fgfﬁ

evapor at ed at™ ced essu er s cru e pot aSSI um <& (e&o ound
2) a mxture of four ster eoi sorrer s] is dewmsplewed in water, and the aqueous
solution is ewethyiact-paryiot(B)-35-@lyayoxy-243ner ﬂuoT&wera,quepu:aqefhhlaﬁﬂ)uhc&n-as,imlaipi-is-ecbate
with dilute h g’qar?lc%(orl C aC| ?)I"F H6.0 CmuwNoatt ed s'e(\éerz'agn tinmes vmth
di et hyl et hep! )
water! washeg M‘ R AR %’aﬁmﬂ é'@fagmﬁ ﬁtﬁzmgg
magriesi um,su ya:tue.d fi doemeddra (AHAD K Aet & ﬁi’—di"%dﬁlé? Rreasag @.17 € 18I of B
crude pr oduc flusasphanyy-&l1l-aethgethyllindblei(XXliAa)s adkied ;ﬁ:rm‘nwfsQWer 82 @ina®ipeaotas the rdattion
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(ii) An impure chromatography fraction {containing some product) is evaporated at reduced pressure,
and the residue is triturated with diethyl ether and n-pentane and seeded with a crystal that formed upon
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3S,5R isomers, of which the former is preferred.

Example 5
Erythro-(+) {E)-3,5-dihydroxy- 7-[3’ (4''-fluorophenyl)-1'-(1''-methylethyl)indol-2’ -yl hept-6-enoic acid
6o (process d)festerhydrolysis; compound no. 8} :

(a) 4.5 mi of 1N sodium hydroxide solution {4.5 mmol) and 2.0 g (4.7 mmol) of Compound no. 7 are
stirred in 150 mi of ethanol at room temperature for 2 hours, the solvent is evaporated at reduced pressure,
and the residue is dissolved in 50 ml of water. The aqueous solution is gently extracted with diethyi ether,
the traces of ether in the aqueous layer are removed at reduced pressure, and the agueous layer is freeze

65 dried to obtain the racemic product as its sodium sait {compound no. 9) m.p. 194°—197°.
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s5 (Reaction X}

1.18 g (1.9 mmol} of compound XXVia is dissolved in 56 ml of glacial acetic acid, 37.2 ml of
tetrahydrofuran is added, and 18.6 m! of distilled water is slowly added, the reaction mixture being stirred
at room temperature throughout. The reaction mixture is stirred at 60° for 18.5 hours and allowed to cool.
The tetrahydrofuran is evaporated at reduced pressure, and the reaction mixture is poured into 500 mi of

so  distilled water and extracted four times with 300 m! portions of diethyl ether. The diethyl ether extracts are
combined, washed with saturated sodium bicarbonate solution (until no gas is evolved upon shaking),
dried over anhydrous magnesium sulfate and then over anhydrous sodium sulfate and evaporated to
dryness at reduced pressure. The last traces of solvent are removed under high vacuum to obtain a yeltow
foam. Flash chromatography of the foam utilizing 250 g of silica gel and 1:1 (by volume) diethyl ether/n-
66 hexane as the eluant yielded Compound XXVHla and Compound XXVilb.
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m nut?f,z @n@;:g\e?tetrahydro ? ot IT_ITFﬁ ng thanﬁ% arqg gléé%tl | ed
at atrfosphe t 3 CoT Jen Wcﬁf [ﬁ ue
(200- 300 gy, g i "%?S_erem %qtra kyar 6furari S AT ST T Fed At altill’:gﬁphe?l C
pressure Untdd\pdlhlﬂidﬁmatMSRJEthﬁsiz R,_H X = (EICH=CH; Z = lla; Rq = R, = H (erythro

racemate).
55 Compound no. 9 (= cmpd. no. 13}): B.._..A- CsH., Ro = i- CaH7 Ry = Ry =H; X = (E}CH=CH; Z = lla; R,
= H; R, = Na (erythro racemate). ,/’ "\

Compound no. 10: R = 4-F-CgH R

4 stereoisomers). A4
Compound no. 11: R = 4

60  racemate). iy

Compound no. 12: R = 4-H

racemate). 4

Compound no. 13: (= cmyrg. A

Compound no. 14: R = 4-F ‘Ro -*r-CaH

65  (erythro/3R,5S isomer}. &

G\

0 R3 = H; X = (E)CH=CH; Z = lib; Rg = H {mixture of
' = Ry = H; X'= (E)CH=CH; Z = lib; Rg = H (trans
= R; = H; X = (E}CH=CH; Z =-Ilb; Rs = H (¢is

£ R, = H; X = (EJCH=CH: Z = lla; Ry = H; R, = Na

tenperature, the solvent is evaporated at reduced pressure, and the resi due-f:
is dissolved in 150 m of water. The aqueous solution is gently washed with
diethyl ether and freeze dried to @ubt¥ 02%e solid racenic product Thi s

CO”ILU”d call B%srlF 1 -Sggtkgiﬁlﬂ-d%%&lsﬁﬁ )ﬁ%ﬂbM'flu genglg?'nn?erﬂ? 312 [err] =



The toluene solution is cooled to [err], 1.3 litre of 0.5N

sodi ufn hydroxide is rapidly added, and the two phases are m xed and
separated The organi ¢ phase is heated to 50- 55, 1.1 litre of n-hexane is 5
added,; the solution is cooled to [errD, 199dg2fre preci pitated col ourl ess
prod‘u.ot is collected by filtration and vacuumdried for 16 hours at room

t enperature, mCpmpdkh@nd.18:.R €}- F-csH.,Ro—l-c,H,, R: = Ry = H; X = (EICH=CH; Z = lla; RG—H R,=Na
2- Chl oromath‘y R.isdmedr oph - 1-net hyli ndol e )g ction T,

XX 1l:a) 29. 5, UAH RO-11B1 o) 4<§ny ’f‘thBnyTC3'é7thrFﬁ‘e r ﬁ'éﬁc'l‘)\?er""aniﬁ ”thu{"é

period to,a 4 u.h &mdﬁé 18R 84.8.c1)-; RS ="M, R, =0, =GO RROERA=EY 2 L Ab.ir) =GRBables @k

dry l;etrahydimiﬁdd)ran (dried over mol ecul ar si eves) stirred at -7 10 under
ni trpgen. The FCeapaundno.riBxR o -Gale-:F0i =+ ElinclRat Rf et K UBEEFCHI £ + ddla =f b fe/sBRAR

omar).
e Pt Lom b 50 Sai 5 3T B R0 iy BRARCAE- LSRR SR agh

chlgride are dCSrTnbcldnedoQﬁ RE br-2 HTRAWi-ARY R £ RY 4 HLOL keicHLUn; ¥ libig =0f (rbd3s 4R
readti on m xisameg). i S about 400 ml, an additional 350 m of toluene is added
and Janot her 10@haomppungs jof ta follpwingjfables mawbe prepapedsanglogayslyiep the dreqeying exqmnles or
obtain a sol*ﬁf‘iﬁ) @;prgzﬁﬁe ?ebl gﬁ:;'l:‘dbf’f?'ﬁrl uene. 15 d)

3- (4" - FI ur oph&y Ty 1 e iyinaiod of aRAERYL ARSI AbGIREAY! | ndol e chi or i de
(Reaction V, corrpound XXt\aéae)rytAosabruitbaWoeﬁ‘ere&@oraerg (0.25 nol e) of

tri phenyl phosphi ne in 1 Frtthreo gicerhayé (hemsteregiscabitld over a 3 minute period to
the solution obtained in c), stirred at 15-[err] under nitrogen, and the
reagtion #ixture is stirred at 108-[err] under nitrogen for 5 hours and
cooI ed to [err]. The product is collected by filtration, washed tw ce 20
with 50 m portions of toluene and once with 50 ml of n-heptane and vacuum
drijed, mp. 270-271 (dec.). e) (E)-4BR-(1',1

' - di met hy¥®et hyl -di phenyl si | yl oxy)-6aS-[3'-(4"-fl uorophenyl)-1
"-methylindol-2'-yl- ethenyll-213-nethoxy-3, 4,5, 6-tetrahydro-2H pyran and
thg corresponding (Z) form (Reaction W conpounds XXVIla and XXVIb) 6.0 ni
of |1.3M n-butyl lithiun n-hexane (7.8 mml) is added dropw se over a 7
mute pe¥ od to a slurry 25 of 4.0 g (7.47 mmol) of Conpound XXl Va

st ji pped fromtoluene at reduced pressure and dried under high vacuum pri or
tojuse in 100 M of dry tetrahydrofuran (freshly distilled from sodi um and
bemzophenone) stirred at room tenperature under nitrogen. The reaction

m xture i% cooled to [err], and 2.98 g (7.48 nmmol) of conpound 30 [err]
[efr] 35 ' [err] [err] 40 (stripped from
t ofuage at reduced pressure and dried under high vacuumprior to use) in 20
m|of dry tetrahydrofuran is added dropwi se over a 5 m nute period, an
additionade 10 mM of dry tetrahydrofuran is added, and the reaction m xture
i s{ mai ntai ned at about [err] for 45 minutes, allowed to warmto room
tepperature and maintained at roomtenperature for 17 hours, the reaction
mxture being stirred under nitrogen throughout. The reaction mxture is
poured inéiso 500 m of water and extracted four times with 250 45 m
portions of diethyl ether. The diethyl ether extracts are conbined and

dri ed over anhydrous nagnesium sul fate and then over anhydrous sodi um

sul fate and evaporated at reduced pressure. The last traces of diethyl

et her aregrenoved under high vacuumto obtain a sem -solid residue. The
residue is subjected to nediumpressure liquid chromatography utilizing a
silica gel colum and nethylene chloride as the eluant, with those
flactions containing one product and one or nobre contaminants or a mxture
of the prgducts 50 (with or without one or nore contam nants) as :
determ ned by thin |layer chromatography being recycled, to obtain the (E)
(i.e., trans) olefin (Conmpound XXVla) as an orange foamand the (2) (i.e.,
cis) olefin

&0

65
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(Compound XXVI b) al so as an orange foam f) (E)-4,R (1,1

" -di nmet hyl et hyl - di phenyl si |l yl oxy)-6aS-[3'-(4"-fl uorophenyl)-1 :
‘-nmethylindol-2"-yl- ethenyl]-2-hydroxy-3, 4,5, 6-tetrahydro-2H pyran; ¥
conmpound XXVl la and its 6j 3R i sond ;11éb@27und XXVIIb 55 (Reaction X) 1.18

g (L. .9 mol) of conpound XXVla is dissolved in 56 ml of glacial acetic

acid, 37.2 m of tetrahydrofuran is added, and 18.6 m of distilled water

is slowy added, the reaction mxture being stirred at roomtenperature

t hroughout. The reaction mxture is stirred at [err] for 18.5 hours and
allowed to cool. The tetrahydrofuran is evaporat'ed at reduced pressure, and:
the reaction mxture is poured into 500 ml of 60 distilled water and :
extracted four| timeg with 300 M portions of diethyl ether. The di et hyl :
ether extracts are dqonbi ned, gvashed wigt h shturgted s$di um bi carbonate i

solution (untifl noggas is evgy ved uporSgha&nngﬁ drieg over anhydrous
magnesi un®sul flate and t hen ower anhydnsoals sadlgm sul§& e and evaporfated to
dryness at, reduced Qressure. £The | ast Etrac@s of sol vént are renoved under
hi gh vacudm td_qobtailn a yvellow foam Flash chromatography of the fdam
utilizi ngm250 g of _ s“ lica gel and 1:1 (by volune) di et hyI et her/n- |65
hexane as“t he lel uaﬁt yi eI ded Corrpound XXVI I a and Corrpound XXVI I b. 23 0
114 027 g} E o u e o e

(E) 4f 3R- (1", If -di.%dthyl et hyI di phenyl si | yI oxy)-6aS-[3'-(4"-fluorophenyl)-1
' - met hyllndol 2=yt ethenyt =374, 5, 6-tetranydro- 2 pyr an- 2- one ( Rgacti on
Y;: conmpoufid XX{VI I.1a)| A sl uti®n “pf 236. 8 ng (OI"’39 mgol ) _of gcogpoyund XXVI I a
in 3n of acelt o'ne‘(pasgd t k¥ ofgh™a . ol urfh of SACYi VFty T aI-’uranag'J

|mTed| ate@y prlf\}“ i LICD\ 4did_nrt 013745 ncrL/1 ‘L7/l ml\ af

LA~A] } A\ A |

N- et hyl mar phoII i ne § N-OXI de (obt al ned by heat| ng N- net hyl nor phol }i ne
N- oxi de hgdratle at erN for 2-3 hours under high vacuum, the reacgion
m xture i & sti] rred at room tenperature under nitrogen until _thg sgljd
di ssol vesx 23.5 ng*([0 0. 025 mmof) of ¥ 3 : Por *a o a
dichlorotii s(tyi pherIyI phosphi ne)ruthenium (11) is added, and the refaction
mxture 1§ stifred under nj¥mgpn for 55 minutes 10w —ef—diethy—ether is
added, am@ the|jreswjting solid is washed several tines with diethyl| ether.
The di et%{él ester Vashi Ags ame gontr ned, the diethylTether s .svaporated 10 |
at reduce®d pregsur® fto near dryness and the residue is dissolved in 100 ni ;
of diet hy|c eth diethyt—ether—sotutromts—wasted—twce—wti—100 ni
portions e.f i cp- coId 2. 3% hydrochloric acid, tpwice wth 100, m , pqrtfons of
sat urat,ed Ssodi im b¥clar bdnat e Tofut FonTand onceswi4h 400 # of <$at<rft ed
sodi.um chilgori de sol ution, .dried over anhydrous sodi um sul fate and _
evaporated to fIryness at reduced pressure to obtain the crude product as a
yeII0W0|II 15 h) &) -trans-63[3 - (}':' f1yorpphenyl ).-1 '
”nyl i ndol - ' - yIret henyl ] -4 hydroxy 3 5, 6- tetra ydr o- oB B pyran-2-one
(Protess o/ deprotectiom—conpourd o, —t7) I3 u—of gracial _aceticl acid is
added droggvi se{to a polution of 237.5 ng (0.39& nﬁolf of:“t:rude Conppund -
XXVIlla in 18 mM of, pry tetrahydrofuran stirred a® r@om ngerature under
nitrogen I 1 oged By thé" dropwi e dddfi orf of & 584 H of
tetra-n-busyl afmoni um f 1 uori de/ t et r ahydr of urang Tge Reacl on 20 . nj xture
is stirredat rfoomtenperature under nitrogen for 2 hours. poured into 200
nm of ice-gold|water|and extracted four tines with 75 m portions of
di et hyl etf®er. |The of ga@c phfises aa’eﬁorrbf’ned; wgshed ostesw £h 0D ml of i
sat urat ed $odi Um bi car bonat e $olut ion“and Bnce®wi Th 800 M & FatYrpt ed '
sodi um chlori-degsof utTonmanmd—dried—over anfiydrous sodiumsutrfatre.  The
sol vent is evapor at eIH at reduced pressure, with the last traces beipg
evapor at ed under I&lzgh vaecuum® o Dbtdai K a Y&l | o oRl RhicB i & t&itdrhted
with diethyl etheP
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25 'to obtaln t he
obt ai‘ned fromthe
mp. 139-[err].
[err], =

(E), 5.

from30 conpound

obt ai ned anal ogousl y;
starting from XXVl b. Exanple 10 35

'-fluorophenyl)-1'-

-18.5 (err],
6R, 4R i soner

product as a pale yellow solid. Additional product

not her | i quor
3)b)ii)].

c=0.2g) [(cf.

i s obtained anQFi€§E§$3 (conpound no.

XXVI 1 b. The corresponding (Z), trans, 6S, 4R isoner

i's
by repeating this procedure three tines,
A second batch obtained by resoluton of the racemate had an

The correspondi ng
18) starting
IS
1.24 g)

"-met hyl et hyl )i nd
2H gyr an-2-one (c
from XXl | Aa and t
([eqr, c 1.3 9)
Compound no. 1:
[erf] H; [err¥

ol =

4-Fl[err]-; Ro',
K (! xture of d

[erT]

S

no.i .
[ en
[enr];[err]
rpound no.

rﬂx Fi(tréﬁs r
Eer']

Ro

(2

%énﬁte .

bnpound no.
err (jmxture of 4 stere&isoners)> Cbnpou@ﬁ no.
8. 4: R=04-P[ErrP-;0RA=[@rq; Jerr]a [err]
-[err]; Ro i-[err],; [err]
comnpound
—[erv] H X = (E)CH=CH Z =lla;[err H R7
g Tracemate) - ConmpourdTToT—13:

Conpound noj
racenpte)

_20) bt aj ned analogously to Exanple 9 stanting
- 15 84

Na
11:

conmpound no. 19. [err] =+err] ([err] C
(E)- Trans-6S-(3'-(4
(1
=2 -ylethenyll-4R-hydroxy-3 4 5 6- t et rahydr o-
ne lacfone illustrated i Exanpl ez9) e) . [egr]
Comppunds 1 to 20 have 4 he follamnng stract ures: gﬂ@
AEF C6P4-; Ro  CH3; HZ X =(E) GCH; z%
CH3: zlerr] = H X = (E)CHCH Z = 11a; [err] Eﬁ
ere 'SOners) Cbnpound no. 3: R=4-F-[err]-; Ro =
CH=CH, Z =1lla; [err]= [err] H (nlxture 45
[err] H(mxuneof4stmemsomw$ Conpo
e); 50 .d no, 6y R = Ee[err
XS= (E)d—lza-i i |1‘b Terd] < ﬁ(é‘s“ra
= [err] H X =
H, leTr] = [err] (eryrnro racenate).
i-[err]; [err]= [err] H X = (E)CH=CH Z =
0 racemate). 55 Conpound no. 9 (= cnpd. no
pound no. 10: R'= d-Fi[efr]® = Terr]' B X =2
H = HXm xture of 4 stereoisoners).
= (B CH Z=11b; [err] H (trans 60
R (gr y;hr:?/ 3IR, 5:S |IsorIrer2"_. £4
< &

5'CH3
5'CH3
5'CH3

3-CH,
3‘CH3
4-F
4F
3'CH3
3‘CH3
3-CH,
3-CH,

H
y .
H
H
H
H
H
H
H
H

Rs

R,
4‘0CH2C6H5
4‘0CH2C6H5
4-OCH,CgH5

' {Compounds of type 1Aa: R; = H; when only one su

R
CH,
CH,3
CH,3
i‘C2H7
CH,
CH,
CH,
CH,
CH,
CH,
CH,

Cmpd.
No.

-

{ 34
35 -
36
37
38
39
40
41
42
43
45
46
47
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0 114 027 Conpound no. 15: R = 4-F-[err]-; Ro =i-[err]; [err] =[err] =

X=(BECH=CH, Z =1lla;[err] = H; [err] = Na (erythro/3S,5Risorrer).
Compound no. 16: R = 4-F-[err]- (h_“a % [err] =[err] = H X =
(E)CH=CH, Z =1Ila; [err]=H [err] reo racemate). 5 Oorrpound
0.\17: R=4-F-[err]-; Ro = [err]; [err] =[err] = H X = (FCH Z =
fib;” [err] = H (trans/6S, 4R isorrer). Conmpound no. 18: R = 4-F- [err] Ro =
[err];[err] =Jerr] = H X=(ECHCH Z =Ilb; [err] = H (cis/6R, 4R’

i somer). Conpound no. 19: R = 4-F-Jerr]-; Ro =Jerr]; RR = R3 =H X =

(Z)CH=CH, Z Ilb; Jerr] = H(trans/6S,4R 10 isorrer): Conmpound no. 20: R

4-F-Terr]-; Ro |(-[err][; [err] [err] = H; = (E)CH=CH, Z =TTDb; Teérr]
H (trans/6S, 4R ijsomer).{ The, corrpounds of th § ‘owj ng fables may be
prepar ed anal ogously La theggrecegr ng exanpl € & atcorgi ngdto prgcesses
set out hereinbefore. ¢35 GZ[Abbreviationd: ®BF dEeckZpoid ture
of diastereoiSoners (fqur %&‘Erem&;orrers) E.'l,’:‘far)&h “’ra e’rrarge twe
stereoi somes) aT = thred racemate Ttwo ster®oi isomer ] 25330 35<40 45 50
55 60 65 25 ‘E oL 114 AZfr:rrl fprrl fprrl [eTr] Q C fprnl 26
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'5-164 1 Vm

© 169.5-[er
H

CH3
[err]
i-[err]
i-[err]
3,5-di-[err]-4-F
114.5-115 I'Ww

H 118. 5-[ er
4-i-[err] I6-
[err] 'S

( Conpounds ofe&ty
[err] [err] &
236-239 37 *FO
by a Din thegls
be separated. sTh
be designated as
casieof conpognd
racemat e of ic

H

H
4-

[err]-

r]

4-F-[err] -

I Vn
14

7-[err]
5-Terr],

CH,

[err] 4-Terr] H
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enanti ofrers and each of the other cis racenates of Tables Il and IV may be %
resolved to obtain the 4R 6R 20 and 4S, 6S enantioners, of which the 4R 6S
and 4R 6R enantionmers are preferred. The trans racenates of Conpounds 86 .
and 133 nay be resolved to obtain Ohd414RDPRR and 4S, 6S enantioners, and each
of the other trans racemates of Tables Il and IV may be resolved to obtain
the\&R 6S and 4S, 6R enantioners, of which the 4R 6R and 4R, 6S enanti oners
are preferred. The cis and trans racemates nay be resolved by Steps (ii)-
(iv) of the procedure outlined in the precedi ng paragraph. 25 The
followi ng data were obtained for the preceding conpounds. Unl ess otherwi se
stated the data t

relative to tetfamet hyl silane. Abbreviations: 30 s = singlet{d = ;
doubl et dd = douybl et )f q doublet t = triplet g = quartet 35 Q= g
qui ntet m =3l §i pl et = brogd bg —EbraadES|agI£t dq;f'dogblgt offa ’
quartet 40 " dt ¥ djlbl et°of telp et °Cmad Fno errg: 25819 (m §
2H); 2.4-2.@(m 2HS |2.843.4 Ebr. Eer'e] Bxch); 3.F (s 3B):l3f8 (s, g
3H); 4.26 (1§ 1H); £ 65 @n 1 —85m6 (f dH2 6.742d J1H: ¥.p5-7.55
(m 8H). 45% 4 [erf]: 1.63 O(m 5H); 3.82 (2s, 3H), 4.89%m 1H); 4.78
(m [err]): @isf[err]); 5:3 (m TJerr]:trans/[err]J); 5.82-6.0 (m 1f); :
6.69-6.81 (5g, 1H); 7/05-7.6 (m 8H). 1l[err]: 1.68 £d, 6H); 1.75-2005 (m
3H); 2.55-2.£82 (m 2H); 4.38 (m 1H); 4.82 (Q IH2%.25 (m 1H); 5 72 (q,
1H); 6.75 (dg 1H); ZP5-7.6 (m 8H). 13 [err]/[ergR a~1 55 (m1 H,; [1.6 (d,
6H) , 2.2-2. 4% (mM3HE [4.88 (m 1FDg 4. 42%(n1 1¢) ;2 %)(gg].gﬂ;35.§5 50
(dd=&AH): 6.%8 d,HE . B0-7.8 (n8 48);87.88-F.58 (m H) .8168[e¥r]: 1.05
(d, 6h); 1.2% (m_2A)1 2.18 (d,_ 2H); 3.95 (m1H); 4.2 (m _1H); 4.5m 1H);
5.4 (dd, 1Hg 6|4 (d,|¥); 6.5-7.2 (m 8H. 18 [err]: 1.71 (m 1H);|2.05
(m 1H); 2.38 (m 1H{ 22\527(dd; [err]=17.5Hz; J2=8Hz; 1H); 2.95 ( H
[err]=17.5Hzg [err]=5{5Hz& 1H);, 3.85 (s, 3H):, 431(m 1H); 4.81(m 1H);
5.97 (dd, J,=36Hz; [SJL]-GFB 1F); 55 = T6.77 {d, J 16Ft 1H); °7. 09-7.72
(m 8H). 1% ger(]: .75{m\im 1.14 (m 1H); 1.45 (m 1H); 2.48 (Im 2H);
3.76 (s, 3Q)§ 411 (bs 5.1 (m 1H)- 5 80 (dd_ 1 =10 SHz: [ =10Hz:
1H); 6.7 (Q,EJ:%LO.-EHZ 1H) . 7.09-7.73 (m 8H) . 22 [err]: 1.29 (t, 3H);
1.51-1.88 &ng 2H);§g;__=18 (d, 2H; 3.83 (s, 3H; 8’4 372(m 3H); 454 (m
1H); 5.96 {neg 1H):86:y6 &m 1H; 7F7.88 TmToH. $ Fer¥] :; 38-1.73
(m 2H); 2.12-2{2 ffh] 2Hy: 3.60 (s, 3H); 3.85 (m“1H); ﬁ 25 (m 1H), 5.75
(dd, 1H); 6.'§2 d—1H): 6.96.7 50 {926 [err}t—44—(+ 2H);d2_20 (d,
2H); 3.36 (sg 3H); 4. ( 1H)u. 4.2 (@ AHF 576 &"(dd :‘1H) w 6.38 £d, 1H);
6. 78- =39 ( 3 o). 27 [e?}] 26 ¢t,¥3H; 4.68 Gn H)§:) .ﬂsv(d,g-:zH); 3.69
(s, 3H); 4.23 (¢4, 2H){ 4.25 (m 1H); 4.50 (m 1H); 5.10
] .
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-

65 ¥

(s, 2H); 5.88 (m 1H); 6.65 (m 1H); 7.09 (t, 2H); 7.44 (m 9H);
7. 85-:"-(d 2H). 38 0 114 027 Copd. no. 29 [err]/[err]: 1.49-1.80 (m
2H); 2.-17-2.44 (m 2H); 3.75 (s, 3H); 4 09 (m 1 H); 4.42 (m 1H; 5.13 (s,
2H); 5.90 (dd, 1H); 6.63 (d, 1H); 677 194’26,429 2H); 7.09 (t, 2H);
7.275\2:54 (m 8H). 34 [err]: 1.28 (t, A '8 (m 2H; 2.3 (s, 6H);
2.48 (m 2H); 3.82 (s, 3H); 4.18 (q, 2H); 4. 3 (m 1H); 5 4.55 (m
1H); 6.0 (m 1H); 6.75 (2d; 1H); 7.05-7.65 (m 7H). 38 [err]: 1.45-1.82 (m
2H); 1.68 (d, 6H); 2.48 (m 2H); 3.22 (d, 1H, exchangeable); 3.59 (m 1H,
exchangeabl e), 3.75 (s 3H); 4.2 (m 1H); 4.5 (m 1H); 4.86 (g, 1H); 5.75
(m 1H); 6.72 (2d, 1H—F05-7-55-(m8H)— 41 [err]:- 128 (t 3H: 1.61
(m 2H); 2.42 (m 2H); 3803 3H); 4.13 (q, 2H); 4.45 (bs, 1H) » 496 (s,
2H); 5.72 o m ; 6.56 (m 1H); 6.90 (m 5H); 7.24 gm |7TH). 44
[err]: 1.5-1.85 (m 2H); 1.p7 (t, 3H); 2.35 (s, 6H); 2.43-2.5 (ﬁ] 2H); 3.79
(s, 3H); 4.28 (m 1H)[Z753(m IH); 5.97 (M IH, 6. 73 (1M )5 6794-7.35
(m 5H); 7.62 (d, %H) 477;-;[err%: 1.86 (s, 6H); 3.18 (s, 3H). 48 [efr]: 2.10
(s, 6H); 3.48 (s, BH)} 15E 2 [e]2 1282(t2 3Hy 1.80 @éma2H); 2.46
(d, 2H); 3.78 (s, 3H1 3.8 (s, 3H); 4.19 (q, 2H; 4.24 (bs, 1 H;|5.89 (m
1H); 6.68 (m 1H); 6. $4—(m2H—F3—m3H-—F41+—Cm—2H—55—+feri]/[err]:
1.42-1.73 (m 2H); EZ 12-2.,4P (& 2H), 4. 07.s, 3H); 4240 (m_1H¥ $.2 (s,
2H); 5.83 (dd, 1H)%, 6/53-5.]75 dm  2H); &.85-7?14I(m§m;¥7.§7%.5) (m
8H). 56 [err]/[er¥]:{1.41-0.67 (m 2H): 2. 20-2.33 (m 2H); 4.03 ($, 3H);
3.98-4.18 (m 1H);&4.83 (m| 1H); 20 5.15 (s, 2H); 8(d 1H);
6.59-6.73(m 2H); 6.8b-7.43 (e 4H); 7. 24- £ 5 (& 6 5% :grr 1.28 (t,
3H); 1.51-1.87 (mE2H); 2. 37-2.62 (m 2H);93.95 ¥s, 08-4-33{(m 3H);
4.52 (m 1H); 5.028(s{ ZF);15.90 (m IA) 6.57-6.73 (M IA) ©6.92-1.47 (m
12H) 58 J[err]: 1£4-1.8 (m=x2H); 2.45 (m 2H); 2.84 (m 1H, exchahgeabl e);
1 (t, 2H); 3.45 £m{ 1H, eﬁchhng(eable) 3«.72 (s» 3F); 4.2 (m 1H) | 4.42
(t, 2H); 5.72 (m &H)| 6.4 (d, $H); 7-7..55 ﬁH) @5 . 59 [erf]/[err]:
1.48 (m 1H); 2.2% (m 3k|); 2‘92 (m 2H); 5 a @ 4Hp; 5,75 dd, 1H); 6.45
(d, 1H); 6.9-7.5_( 13H. 60fery}: 1.27 (t, 3H); Y 40-(t, 3H):- 1.40-1.85
(m- 2H); 2.33-2.§1§(rr 2H) ;| 4.03-4.35 (m 5H); 4.53 (m H); 5.89 m 1H);
6.60-6.78 (m 1Hm &7.pP-7.57 (m 8H). 61 |ERR] /Ter]: 1.16-1.74 (m bH);
2.12-2.47 (m 2HEE4. 12 (& 1@5 4.27 (q, 2H); 4.41 (m 1H); 5.88 30
(dd, 1H); 6.65 (d,81H; 7.0 6 (m TBHF. &2 I[e"-r’-r] T1.40%(tT 3#H);
1.50-1.68 (m 2H);2.19-2.38 (m 2H); 4.12 (m 1H; 4.28 (q, 2H; ‘H.47 (m
1H); \&-90 (dd, 1H)$ 6] 67 (o, 1H); 7.0-7.54 (m 8H). 64 [err]/[err]
1.15-1.6 (m 2H), Z.6p (de |6H% 2. 0lu(Sw Siﬂ) £2.8-2.4 (mu2H); 2.4p (s,
3H; 3.92 (m 1 HZ 4129 (m 1. 4.84 ¢m 21HE: . 58%(dd, 14 B.5p (d,
1H); 6.60 (s, 1H);26.P6-7.37 (m _5H) . 35 65 [err]/[err] 1.3-1165 (m
2HN_A1.67 (d, 6H);22.p1 (s,| 3H); 2.15-2.35 (m 2H); 2.43 (s, 3H); P98 (m
T 4. 34 (m 1H);84.B5 (| 1H; 5.54 (gd, z1Hy; $.537(d, &H: 6.61( (s, 1H);
6.95-7.38 (m 5H).g66]err]:} 1.55 (m 2H); 1.65 (d, 6H); 2.33 (s, 6L|); 2.45
(m 2H); 3.72 (s, ?J_H) A 20—t T2 S50 tH)
. O
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4.85 (© 1H); 5.75 (dd, 1H); 6.7 (dd, 1H); 6.9-7.6 (m 7H). 68 [err . 3
1.1-1.6 (m 7H; 1.62 (d, 6H); 1.62-1.94 (m 5H); 2.4-2.62 (m 3H); 3.0-3. 6_?‘_:
(br, 2H); 3.75 (s, 40 . 3H) 44@#7 1H: 4.5 (m 1H); 4.82 (Q 1H); §
5.6-5:8 (m 1H); 6.7 (d, 1H; 7. 05°7" 4 m 7H). 69 [err]/[err]: 1.15-1.6
(m 7H); 1.65 )(d, 6H); 1.7-1.95 (m 5H) 215244(m 2H); 2.48-2.62 (m
1IH)\~4.04 (m 1H): 4.38 (m 1H):; 4.85 (Q 1 H; 5.7 (dd, 1H); 6.65 (d, 1H);
7.0-7.15 (m 3H); 7.3-7.5(m 4H). 70 [err]/err]: 1.15-1.6 (m 8H); 1.64
(d, 6H; 1.7-2 (m 4H; 2.3 (m 2H); 2.55 (m 1H); 4.1 (m 1H); 45
4.46 (m 1H); 4.85 (Q 1H); 5.72-(dd, 1H); 6.65 (d, 1H); 7.1 (m 3H); 7.4
(m 4H). 71 J[err]: 1.3-2.05 (m 11H); 2.2-2.5 (m 3H); 3.1-3.6 (br, 2H);
3.72 (s, 3H); 4.05- 4-6—mr3t—S5—Ftm—tH—6—7Ftm—H—F19-7.6 (m 8H).
72 [err]/[er]: 1.5 (m 4H); 1.95 (m 6H; 2.3 (m 4H); 4.1 (m 1H); 5.72
(dd, 1H); 6.7 (d, 1H; 7.4 (m 4H; 7.5 (m 4H. 50 E3 Fdrr]/[err]:
1.2-1.62 (m 5H); 1.{74-29d5 (m 5H); 2.18-2.46 (m4|—|);4s-‘-’14§m 1H; 4. 46(m 1H) ;
5.75 (dd, 1H); 6.68 [(d, TH); 7.0-7.2 (m 4H); 7.3-7.6 (B &H|. 74 [err]:
1.3 (t, 3H): 1.4T1.82 (m [2H: 1.60 (d, 6H): 2.38-2.58 Bm >2H): 4.20 (q,
2H); 4.50 (m 1 &); 4—+8—(m—tH— 5313 {s—2H~—5-55-5-78—m 1H);
6.57-6.74 (m 2H¢ 6.83 %d, 1H); 6.98-7.14 (m 3H); 7.24-7.5% (m 8H). 55
75 [err]: 1.28 (16 3H); %641-1.81 (m 2H); 1.64 (d, 6H); 2.2%-3.58 (m 2H);
2.27 (s, 6H); 4f8 (lo. 28); 4.52 (mg 1H); 24.83 (m 1H); 5.82{5.84 (m 1H);
6.61-6.76 (m 1ng 6. 98-7.1238%m 4HE B 48-7.58 (m 378 |[err]/[err]:
1.3 (m 1H); 1.5 m i TE—7—tt—6H—2—t—{e¢—SH—2—22<m2H); 3.9 (m :
1H)3. 4.3 (m 1HT 4.9 (@ |1Hy 5.55-HdE %1—!); & 65 (¢ *H)x 6.95-7.55 (m i
8H). 77 [err/[er @] 1.3-1.06 (m 2H); 177 (d, 6H); 2.1 (d. 3Hf; 2.24 (m
2H); 3.96 (m 1HE 4.35 (mp _1H); 4.9 60 (Q 1H); 5.58 (dd, 1H);
6.68 (d, 1H; 7.@-7.45 (m 8I3'|)\ g [err]/[errF 1.45-1.81 (m [2H); 1.57 (d, i
6H); 2.15-2.46 (@ AH; 230 (& 3H: £8% (m &H): 5.73 (dd| 1H: 6.68 (d, |
1H); 6.95-7.70 (@& 7H). 79 [erd]/[erv] 2 1242-1.§2 (m= 2H); *1.j68 (d, 6H); =
2.17-2.35 (m Hg 41 (] 1b); .45 (M SH); A.90 (m 1H); §.78 (dd, 1H);
6.70 (d, 1H); 6.95-7.58 (M 7H. B5 39 0 1i4 02% Cmpd. no.| 80
[err]/[err]: 1.1451.6&{47} 2164 d—6H—2—28—d—6H—2712- 2. 45 (m
2H); 4.43 (m Mg 4.88 @m 1H); 5.74 (dd, 1H); 6.67 (d, 1H 6.98-7.22 (m
4H); 7.53 (d, ZHE 82 ["grr]:l.61-&.01(mz 5H z 3.87x(sz 3H);| 4.29 (m 1H);
4.79 (m 1H); 5788 (|dd, ®H); 6.80 (d, 1H); 7.13 (t, 5 1H); 7.24-7.5
(m 7H); 7.62 (da 1H-—87+ferr}—3-58+(s+H——4-82ftmt+t+Hq 1.9 (m1 H;
2.35 (s, 6H); 2.§(q,1 Hy:| 2,95 (g, 1 Had 85 (s, 3H); 4.3 (m 1H); 4.8 (m
1H) ; (q, 1H 3 6.18 (dF |1H<E 7. 0547. 5§m 78 . 8 ferz]:x1[6 (s, 1H):
1.8-2.1 (m 2H);82.35 (s, [6H); 2.7 (m ™2H" 3.85 (s, 3H); 4.38 (m 1 H;
5.3 (m 1H); 6.0§(q, 168 (d, I, 7.05-7.65 (m /H). 10 93 Jerr]:
1.65-2.1 (m 2H) 3 2.[52-2-§ ( 2H); 2.38 (s, 6H); 3.85 (s, 3K); 4.80 (m
1H ;\5. 98 (m 1Hg 6. 79 © E T T 2 25492 .
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(d, ZH); 6.93-7.38 (m 6H); 7.62 (d 1H). 94 Jerr]: 1.3-3.0 (m 4H); 2.38
(s, 6H);. 3.82 (s, 3H); 5.30 (m1 H); 5.95 (dd,1 H: 6.78 (d, 1 H;
6.93-7.40 (m 6H); 7.62 (d, 1H). 97 4 1-3.02 (m 5H); 3.83 (s,
3H: 4.31 (m 1H): 4.78 (m1H): 5.90 E‘fc?r‘lﬁ%ﬁes 73 (d, 1H); 6.94 (m 15
2H); 7*1-7.38 (m 3H); 7.40 (m 2H). 103abgrv]: 1.55 (m 1H); 2.18 (m 1H);
2.28 (s, 1H) 2.46 (1, 1H); 2.9 (g, 1H); 3.06 (t, 2H); 4.22 (m 1H); 4.4
(t, 2H); 4.6 (m 1H); 5.68 (dd, 1H); 6.4 (d, 1H); A05-7¢55 (m 13H).
104[err]: 1.55-1.95 (lFﬁm@Puds OQW'V(@b-tmelX@wbﬂangeabl%}? 2.65 (m 2H); 3.05
(t,2H) 4.3 (m 1H): 4.4 (t, 2H): 5.15 (m 1H: 568 (dd, 1H: 6.4 (d,
1H); 7.05-7.55 (m 13H). 20 111 Jerr]: 1.1-1.35 (m 5H); 1.65 (d, 6H);
-1.6520 A5 —2-05.2.3 (m 2H), 2 2.6 (m 2H): 2 92 (dd_ 1H): 4 25
(m 1H); 4[/78 (m 2H) 5.65 (dd, 1H): 6.72 (d, 1H): 7.0p-7.48|(m 7H) 113

4

[err]: 1.2{5m8% ( 2.92 (q 1H; 4.3 (Jm 2H; 4.¥8 (m |1H)"

(dd,lH); 6;@'0{&,"“ l_% Q-7 6-{ml 8H) Fiom Jprr1R212 Oé’ i 10#\19
2:2:2,45 (VeH ; |2 FigiHsody; 4. (m 25 tm 1H: B 65 Ydey 1H) ; la
. (d; ~0-7-6 (M I 31 m H)ol.l ,
6H): 1.8 (f'“f1H bchefbianl o) 201 “%ﬁ:&z 28"(ad b M ol Sora 1

?-2 E(gg i“')lv% 4.68 (arcld); 4.82 (|Q 1H)c.3H ﬁmcloﬂé’;x‘)/h OJ-ZH(d 1bb)-1677 - 0 1.5
m . —~ter-—4+-68—1-9(m—GH—2—1< S—2- eg—#H-—4—318—

1H 4.85 (DVAL): |5 2@Hs(Ge 1H) : 545 (dtC;sHle); 6.1 (d, fLH)H 7] 099895 m

4.1154. 32 ¢m__3H) 75 (m ’1|—n- 6.52 (m

8H). 30 y er , 1. 50 m_ 2H), 2Z2I 45, (d
k I s e B B 62%1862 r
OH). 136 [ ¢nvj]: 1. 554~|2c,§9|7 (m 5H) ;| 2. 48 cls, 3H) 5-0tH24 (M &H) | v%72ZBsEs,

1H), 5.72 dﬂL, 4+ 6—5% \u, .ﬂLlLlj; T~ +—63 Ill; JII} 4“?[:??} 418208
(m 3H); 2]3%s, :;H)”%Hss 2.82 (m 2H) CHy 3g| BREHEs: b, 2f (1 28Ry 1315, 77
m 1H); 3% 6, d 1 LO7-7.89 (M 4. 3l [ epr 2 14,
(ZH); IZI_.|?66 * \fl 6H) - ?4-%§6H§ H) 4. .42 ( ﬁ ( 4§th7zgs%cl [Ql—lg| ! 4l 1%()25'% m1& 1H) ;
4.39 (m | Hyma. 84 (chuk-l) 5 48 (ldd, 1|e)43 6. 67 Gy 1H)| 6HO0{ 71636705 7hi) .
144 [err]: [O-95—<(q; on), 57 (m 2225 (028 S,
3H): 4.01 {d2oH) ] ¥ (m 1H): 4. 48 (rﬂ*slH)- 5. %8 (dd 1ﬁ); 6‘4@7‘“&5 1H) ;

7.04-7.51 {nye 8H) | 4Drglyai ns 1. Cdnpoundg, of f eoblilcan,! #5 RKerf]isbeidad
wherei n oné—ef J'nrrl anr{rnrrl s |55 [nrri 60 e i

[err] and {H¢ ot her 4-i'sCe|b|u-| mary or secon@#s y [eBQFHﬁkHeyI [ eHr ] | 6@¢9.8+028f kyl
or phenyl - e ] NerE erT TS ydrogern, fTerri Ryt Tert alrkox XCc@pt
t- bute_x/y) Y‘Tfl ucro%pﬁ’b fluord, chl l'l'b, Dheno y_or_B5 Benzy! 8’)?2{/2.4'(sg

Ve 4-F-CgH,- © CaHs H H 103—105°
Vs 4-F-CgH,- i-CaH, 4-CH, 6-CH, | 189—190°
» vt CeHs- - iCeHy H H 111—112°
Vu 3,5-di-CHg-4-F-CgH,- i-CsH, H H 14.5°—115°
Vv 4-F-CgH,- i~CH, 6-OCH,CgH; H 118.5—120°
Vw 4-F-CgH,- i-CaHy 4-i-C4H, 6-i-CqH, | 162—163°
_ tVx CH, CeHs- H H crude
i _ amorphous
' solid
/
TABLE VI
'._ (Compounds of type XXIV)
i
}_ Compound i ’
i No. R Ro R, { Ry | Y° m.p.
XXIVb 4-F-CgH,- iCH; | H | H | C®|236—239°
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40 0- 114 027 Crpd. no. 80 [err]/[err]: 1.4-1.65 (m 2H); 1.67 (d, 6H);=
2.28 (d, 6H): 2.12-2.45 (m 2H): 4.43 (m 1H): 4.88 (m 1H): 5.74 (dd, 1H):
6.67 (d, 1H): 6.98-7.22 (m 4H); 7.53 (d, 2H). 82 [err]: 1.61-3.0 (m 5H);
387 (s 3H): 4.29 (m 1H); 4.79 (m %‘GHb 5.98 (dd, 1H); 6.80 (d, 1H): 7.13
1H): 7.24-7.5 (m 7HP 11469204 11 87 [err]: 1.58 (s, 1H):
1 82 -( M 1 Ighch ot th céfipouhddd Tablesd 5nc(lﬁ derfotdl by 2 D5n {hel isdmbEdls) cotur®Pis & thixtdre BB four3- 85

(s, 3H); stered@sofriers witidh;ma¢ b8se(pﬁiateﬂlH)xe foar ébtitaly pdrefenanBorBerg tiat ndavi)oe oﬂtaiﬁ&i rﬂay&ﬁ (m
7H) : 88 Jesigpgted 4s the %53 BBIPS, 3B, 5@ apd BS.Brjsoppip E"EGF’BEB" g casg|df conppopn

F*P,
3. 85 , rred 3h S gg‘he e % eagh ‘ff,"Sth .rr 65
iy RS E 3 ek "Ef“

S, is 3 Ehnstitde lz( e 34, Syth#6) raddrate 4 3§4 S-1-83,5R (threb) Rcemmdte, b1 Which
2.38 ( S, th6fd)rper35 Beferfesi, Eaamfthéqoaﬁot(rm of ables lfan@[ﬂ dérghtigd by ey E .rehe7|go ngegi(s) c:bH)nn

6. 93- ’(’ ggo : cemptqyg\ dnay%gyesolgapl q4 the Qﬁ_z%nc ‘% QR sby po asr(\ >
4 31 nizati . < o i
20 1an fei:s ? s.égﬂ,e gégo(éﬁmgiﬂzm e V gﬁn&aﬁm JE{ élg:’
; n(psqn‘ukl)ag TaBlegliGipd it dbhfted . & i6 €he isbhi)at(s)aoimrﬁn (stthe t2red racdlmaZle(lcn méhe; 4.4

( t , 2 |-|) respl\@d @mformmplg Uggsaihnd Qroc eto @btgin ida 3R1 and ?S Qﬁ')e "'{'515“
104[ fr] ; E&%ﬁ)’g
of t

$ : % abl : en te rgﬁ‘um

oft ! ISO

3.05 (t ’agﬁins réfe méh we p%s# rfs?o’f thz dro rq?\th -1a -%g‘s

(d 1H) ; ring dids 85k 2Fﬂ’a be Yesbivdd boitamh tHeHIR,6Slara™as(
; 1. 6®aﬁno®1e smndE of ﬂ:e@&reﬂcz.ﬁra ernate2 Tables #1-afd W nfav\be Pddblvedo 9Ptaipdik 4R1

(7m a ,-68 naleor(\ . obyhich the 6@,6 4Rf nango 1§ prej_ d T’pe 2ns ac
113 Neerr E“ % %ﬁg %ﬁf“ %s@ %ﬁ e's ié@ g}ﬁ%
(dd, 1H) t:he dsR 6S-EManti cis a eé'cﬁ ates]m r&‘5lv it

2. 2- 2. 45(iv§ mthQH))ceere?Ju(hﬁed il kife; pre@ecﬁn ;mrag : H; 5 65 (dd, 1H);

6. 72 85 The fo{lefvind ¢4fa wefe Obtginedl f@m‘q[gpqe]jipg com;@u cbrl#r]Iess gthgw§e5t2teemedgqa|)are 1.7
(d, 6H): NNIR gpactis meggured 21308 mbzifis)are ip P&m('a'a“"gm tetrgmotlylgilaRe- 1H); 2.9 (dd,
1H) ; 4. 2.4dmviadbhs; 4.68 (m 1H); 4.82 (Q 1H); 5.5 (m 1H); 6.7 (d, 1H;
7.0-7.5 (m 8H). 116 [err]: 1.68-1.9 (m 9H); 2.1 (s, 3H); 2.64 (dg, 2H);
4.18 3pm 1H)s—4m85t(Q 1H); 5.16 (m 1H); 5.45 (dt, 1H); 6.7 (d, 1H);
7.0-7.5 (m 8 err]: 1.28 (t, 3H); 1.50-1.83 (m 2H); 2.45 (d,
2H); 4. 11- 4"‘37"? 'etgi—ﬁd°“§'°£l7 (m 1H: 5.75 (m 1H): 6.52 (m 1H): 7.02-7.62
(m 9H). 1365Lg [,5 1.55-2.97 (m 5H); 2.48 (s, 3H);. 4.24 (m 1H); 470 (s,
1H); #.72 (dld,-thi)et 6.57 (d, 1H); 7.04-7.63 (m 9H). 137 [err]: 1.18-2.08
(m 3H); 2.%¢Eonuldy; 2.53-2.82 (m 2H); 4.38 (m 1H); 5.21 (m 1H); 5.72
(m 1H); 35br=broad g 53 (q 1H); 7.07-7.65 (m 9H). 143 [err]: 1.42 (m

66 (2 6@";{;‘%";}&,3% 3H): 2.42(d, 2H); 3.72 (s, 3H): 4.05 (m 1H):
4 39 oM 1Hul ~dodHet 03 mipl) ; 5.48 (dd, L1H); 6.67 (d, LH); 6.90-7.56 (m 7H).
144[err] 095(d 6H): 1.57 (m 2H) 2.25 (Q 1H) 2.48 (d, 2H): 374(s

4\1:71 g%m ?ﬁ? 51 ggm 2|§I)rr£ 4—|2_% (m, 2H); ?8——34(br l_DH’ 0.0 exch) 3d}j(é SEl)H)iB(s, 3|'§7 Z‘Gqf’ﬂ
H);

.85 (m, 1H); 5.86—6.1 {m, 1H); 6.7 (2d, TH); 7.05—7.55 (m, 8H).
4 CDC|3 1.6—3.0 {m, 5H); 3.82 (2s, 3H); 4.39 {m, 1H); 4.78 (m, iH): cis/Ce-H); 5.3 (m, JH:trans/Ce-H);
5.82—6.0 {m, 1H); 6.69—6.81 (2d, 1H); 7.06—7.6 (m, 8H).
11 CDCl;: 1.68 {d, 6H); 1.75~—2.05 (m, 3H); 2.55—2.82 (m, 2H); 4.38 (m, 1H); 4.82 (Q, 1H); 6.25 (m, 1H);
5.72 (q, 1H); 6.75 (d, 1H); 7.05—7.6 (m, 8H).
13 CDClL,/CD,0OD: 1.55 {m, 1H); 1.6 {d, 8H), 2.2—2.45 (m 3H); 4.08 (m, 1H); 4.42 (m, 1H}; 4.9 (Q, 1H); 5.76
50 {dd, 1H); 6.68 (d, 1H); 7.0—~7.2 (m, 4H); 7.48—7.58 (m, 4H).
16 D,0: 1.05(d, 6h); 1.28 (m, 2H}; 2.18 (d, 2H); 3.95 (m, 1H); 4.2 (m, 1H); 4.5 (m, 1H); 5.4 (dd, 1H}; 6.4 (d,
1H); 6.5—7.2 (m, 8H). |
18 CDCly: 1.71 (m, 1H); 2.05 {m, 1H); 2.31 (m, 1H); 2.62 {dd; J,=17.5Hz; J,=8Hz; 1H); 2.95 (dd
J1=17.5Hz; J,=5.5Hz; 1H); 3.85 (s, 3H); 4.31 (m, 1H); 4.81 (m, 1H); 5.97 (dd, J,=16Hz; J,=6Hz; 1H);
55 6.77 (d, J=16Hz; 1H); 7.09—7.72 (m, 8H).
19 CDCl;: 0.75 {m, 1H); 1.14 {m, 1H); 1.45 {m, 1H); 2.48 (m, 2H); 3.76 (s, 3H); 4.1 (bs, 1H); 5.1 (m, 1H);
5.89 (dd, J,=10.5Hz; J,=10Hz; 1H); 6.7 {d, J=10.5Hz, 1H); 7.09—7.73 (m, 8H).
22 CDCly: 1.29(t, 3H); 1.51—1.88 (m, 2H); 2.48 (d, 2H); 3.83 (s, 3H); 4.08—4.37 (m, 3H}; 4.54 (m, 1H); 5.96
{m, 1H); 6.76 (m, 1H); 7—7.68 {m, 9H).
60 25 D,0: 1.38—1.73 (m, 2H); 2.12—2.26 (m, 2H); 3.60 (s, 3H); 3.85 {(m, 1H); 4.25 (m, 1H) 5.75 (dd, 1H);
6.52 (d, 1H); 6.96—7.50 {m, 9H).
26 D,0: 1.41 {t, 2H); 2.20 (d, 2H); 3.36 (s, 3H); 4.0 {m, 1H); 4.2 {m, 1H); 5.66 {dd, 1H); 6.38 {(d, 1H);
6.78—7.39 (m, 9H).
27 CDCl,: 1.26 (t, 3H); 1.68 (m, 2H); 2.45 (d, 2H); 3.69 (s, 3H); 4.17 (q, 2H); 4.25 {m, 1H); 4.50 {m, 1H); 5.10
65 (s, 2H); 5.88 {m, 1H); 6.65 {m, 1H): 7.09 (t, 2H}; 7.44 (m, 9H); 7.85 (d, 2H).
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R NS
Ims 1. Conpounds of fornmula | 45 [err] 50

6 [efr] wherein one of Rand [err] is 55 [err] 60 [err]

and the other is primary or secondary [err] alkyl, [err] cycloal kyl or

phenyl [err], wherein [err] is hydrogen,[err] alkyl, [err] al koxy (except

t-b@xy) tri fluoromethyl, fluoro, clg qqyq g2renoxy or 65 benzyl oxy, 40 *

C L * 0 114 027 [err] I s hydrogen, [err] alkyl, [err]

ko i1 B b
y [or P G gatzs Bt éf{]ﬁ ;2 iﬂgﬁ%%“f@a&?kﬁ A g R

wth the provisogod | U8 {580 B8 (-0E 511 reh@rzumsma 1H);
hydrogen, s[err] wessim, bie); b.ydﬂagemmmamlﬁ 705[-er65]m|7$1) hydrogen not nore than

one of [err]ar8 F'é¢'1’]1 45s5-1.82 [nfi| 2bidyr A%t h8H):, 2.4fotm. 2HE 8 rfHoershange fid 1H,
[err] is phenoxySHiRe e’ P ds: BHE -2 18k 4[";e‘F"r ]H’aﬁﬁs ["er"i’”] 578 ('Be%y?a@xgd THE:
[err] is hydr Qgeﬁmcrl%é A): ¥ (m b8 3.4z (YA %%bﬁ)’ H; 418Yd, lH)aMS%‘sY1H)(49§s‘(‘seﬂi),572
t-butoxy), trifl mnarmis ,,1Hf mrrﬂsthza)rrﬁme enoxy or enzyI oxy, [err] is
hydr ogen, [er M QID(H 2ar| 8%, 3HY 238 [sullt :RAASt+3B|(m, ZH):3T8 ¢s, 3iDh4.28/ (o, 1H), 4.53
phenoxy or berl;y 711 1]5[ §9F563 B KR WY be hydrogen when

R2 is hydrogeq[8 5'6 of R2 and R3 is trifluoronmethyl, not nore
than one Qf R 23@ 39]‘@?@%]{214)%(@%) 894 ©, skiar1 @IEw); Qﬁshﬁfﬂrhmﬂs {H#ffrds

i s benzyl oxy, X in 1H[ 6168 |m, 18Y; 89CHRCHY; 7(1n{me)3HL 7.42 (mr2HB) , and Z is [err]
5 4 31 2 5% EM@W D,0D: 1.42—1.73 (m, 2H); 2.12—2.42 {m, 2H); 40|7|(s,qy4.;44o (m, 1#@422(@ Zb]héﬁaquﬁ.

[err] is hydr e Al 7471, pH),n ]
B T e e

of or | n spatbeif: arent, 321) 1Ar-cnmeu ; AsTed I(r’ﬁ,ngl)Q sasﬂn tﬂns-wtaerrremn ase (of
[err] and [err] 0H: 262 (s, 2H); 5.90 {m, 1H); 6.57—6.73 (m, 1H); 6.92—7.47 (m, 12H). R4
58 CDCly: 1.4—1.8 (m, 2H); 2.45 (m, 2H); 2.84 (m, 1H, exchangeable); 3.1 (t, 2H); 3.45 (m, 1H,
exchangeable); 3.72 (s, 3H); 4.2 {m, 1H); 4.42 (t, 2H); 6.72 {m, 1H); 6.4 (d, 1H); 7—7.55 (m, 13H).
25 59 CDCIy/CD,0D: 1.48 (m, 1H,); 2.25 (m, 3H); 2.92 (m, 2H); 4.2 (m, 4H); 5.75 (dd, 1H); 6.45 (d, 1H);
6.9—7.5 (m, 13H).
60 CDCly: 1.27 (t, 3H); 1.40 {t, 3H); ~ 1.40—1.85 (m, 2H); 2.33—2.61 (m, 2H); 4.03—4.35 {m, 5H); 4.53 (m,
1H); 5.89 (m, 1H); 6.60—6.78 (m, 1H); 7.0—7.57 (m, 8H).
61 CDCIy/CD,0D: 1.16—1.74 (m, 5H); 2.12—2.47 (m, 2H); 4.12 (m, 1H); 4.27 (g, 2H); 4.41 (m, 1H); 5.88
30 (dd, 1H); 6.65 (d, 1H); 7.0—7.56 (m, 8H).
: 62 CDCly: 1.40 {t, 3H); 1.50—1.68 (m, 2H); 2.19—2.38 (m, 2H); 4.12 (m, 1H); 4.28(q, 2H); 4.47 (m, 1H);
5.90 (dd, 1H}; 6.67 (d, 1H); 7.0~7.54 (m, 8H).
64 CDCly/CD;0D: 1.15—1.6 {m, 2H); 1.65 {d, 6H); 2.01 (s, 3H); 2.1—2.4 (m, 2H); 2.45 (s, 3H); 3.92 (m, TH);
4.29 (m, 1H); 4.84 (m, 1H); 5.58 (dd, 1H); 6.52 (d, 1H); 6.60 (s, 1H); 6.96—7.37 (m, 5H).
35 65 CDCly/CD,0D: 1.3—1.65 (m, 2H); 1.67 (d, 6H); 2.01 (s, 3H); 2.16—2.35 (m, 2H); 2.43 (s, 3H); 3.98 (m,
1H); 4.34 {m, 1H); 4.85 (m, 1H); 5.54 (dd, 1H); 6.53 (d, 1H); 6.61 (s, 1H); 6.95—7.38 (m, 5H).
\ 66 CDCly: 1.55 (m, 2H); 1.65 (d, 6H); 2.33 (s, 6H); 2.45 {m, 2H); 3.72 (s, 1H); 4.20 (m, 1H); 4.50 (m, 1H);
4.85 (Q, 1H); 5.75 (dd, 1H); 6.7 {dd, 1H); 6.9—7.6 (m, 7H). :
68 CDCly: 1.1—1.6 (m, 7H); 1.62 (d, 6H); 1.62—1.94 (m, 5H); 2.4—2.62 (m, 3H); 3.0—3.6 (br, 2H); 3.75 (s,
P 3H); 4.15 {m, 1H); 4.5 (m, 1H); 4.82 (Q, 1H); 5.6—5.8 (m, 1H); 6.7 (d, 1H); 7.05~—7.45 (m, 7H).
o 69 CDCl,/CD,0OD: 1.15—1.6 {m, 7H); 1.65 (d, BH); 1.7—1.95 (m, 5H); 2.15—2.44 (m, 2H); 2.48—2.62 (m,
ot 1H); 4.04 (m, TH); 4.38 (m, 1H}; 4.85 (Q, 1H); 6.7 (dd, 1H); 6.65 (d, 1H); 7.0—7.15 (m, 3H); 7.3—7.5 {m,
a4
70 cn)cucnsoo 1.15—1.6 (m, 8H); 1.64 (d, 6H); 1.7—2 (m, 4H); 2.3 (m, 2H); 2.65 (m, TH); 4.1 (m, TH);
4 4.46 (m, 1H); 4.85 (Q, 1H); 5.72 (dd, 1H); 6.65 (d, 1H); 7.1 {m, 3H); 7.4 (m, 4H).
71 CDCly: 1.3—2.05 (m, 11H); 2.2—2.5 (m, 3H); 3.1—3.8 {br, 2H); 3.72 (s, 3H); 4.05—4.6 (m, 3H); 5.7 (m,
1H); 6.7 (m, 1H); 7.0—7.6 (m, 8H).
72 CDCIy/CD,0D: 1.5 (m, 4H); 1.95 (m, 6H); 2.3 (m, 4H); 4.1 (m, 1H); 5.72 (dd, 1H); 6.7 (d, 1H); 7.1 (m,
4H); 7.5 (m, 4H).
50 73 CDCiy/CD,0D: 1.2—1.62 (m, 5H); 1.74—2.05 (m, 5H); 2.18—2.46 (m, 4H); 4.14 (m, 1H); 4.46 (m, TH);
5.75 {dd, 1H); 6.68 (d, 1H); 7.0~7.2 (m, 4H); 7.3—7.6 (m, 4H).
74 CDCly: 1.3 (t, 3H); 1.4—1.82 (m, 2H); 1.60 (d, 6H); 2.38—2.58 (m, 2H); 4.20 (q, 2H); 4.50 (m, 1H); 4.78
(m, 1H); 5.13 (s, 2H); 5.55—5.78 (m, 1H); 6.57—6.74 (m, 2H); 6.83 (d, 1H); 6.98—7.14 (m, 3H);
7.24—7.55 (m, 8H).
55 75 CDCl,: 1.28 {t, 3H); 1.41—1.81 {m, 2H); 1.64 (d, 6H); 2.25—3.58 (m, 2H); 2.27 (s, 6H); 4.18 (q, 2H); 4.52
- {m, 1H); 4.83 (m, 1H); 5.62—5.84 (m, 1H); 6.61—6.76 (m, 1H); 6.98—7.23 (m, 4H); 7.43—7.56 (m, 2H).
76 CDCIy/CD,0D: 1.3 (m, 1H); 1.5 {m, 1H); 1.7 (d, 6H); 2.1 {d, 3H); 2.22 (m, 2H); 3.9 (m, TH); 4.3 (m, TH);
4.9 (Q, 1H); 5.55 (dt, 1H); 6.65 (d, TH); 6.95—7.55 (m, 8H).
77 CDCly/CD,0D: 1.3—1.6 (m, 2H); 1.7 (d, 8H); 2.1 (d, 3H); 2.24 (m, 2H); 3.96 (m, TH); 4.35 (m, TH); 4.9
60 {Q, 1H); 5.58 (dd, 1H); 6.68 (d, 1H); 7.0—~7.5 (m, 8H).
78 CDCI,/CD,OD: 1.45—1.81 (m, 2H); 1.57 (d, 6H); 2.16—2.46 (m, 2H); 2.30 (s, 3H); 4.88 (m, 1H); 5.73 (dd,
1H); 6.68 (d, 1H); 6.95—7.70 (m, 7H).
/79 CDCly/CD,0D: 1.42—1.62 (m, 2H); 1.68 (d, 6H); 2.17—2.35 (m, 5H); 4.1 (m, 1H); 4.45 (m, H); 4.90 (m,
1H); 5.78 (dd, 1H); 6.70 (d, 1H); 6.95—7.58 (m, 7H). :

&5
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My

30 and the other is [err] alkyl, n-butyl or i-butyl, wherein R4 is ' ‘
hydrogen, [err] alkyl, n-butyl, i-butyl, [err] al koxy, n-butoxy, i-butoxy,
trifluoronmethyl, fluoro, chloro, phenoxy or benzyl oxy, and 35 [err] is
hydrogen, [err] alkyl, [err] al kca<y 14 937 uoronet hyl, fluoro, chlor.o,

phenoxy or benzyl oxy, with the provi sos that not rmre than one of [err] and
[err] i thy not more than oxYy,
o Tt Ry AT Ao Tt L wggtg TP e i 74 Be o,

hy dr ogenag eiid A 5%12.0 fr, B S5 (o) st e 1 L3012 Xéfss (EH bmt BXY/d, 1 PHAaqXY
trifPBuor onmetHiyi z4—f7|5umru-1) Téd (@/@y. phenoxy or benzy [err] Is
hydr ogen8? [QQCI‘ 1.88 (& H) 1 %W%H)aﬂﬂb\xﬁm ?B$M%ﬂ@r&mﬂhw95thl1l!rmr3c85(sc$ﬂ)m3)(m

A 0 90l 76 o

H
[err] |398[r$:g geﬁ_hw:zﬁ

nor etot hags ame:laof 65— 7 (In, 2002, $zerzré(mm)pimg>sm 3.891d, IAPL.800H.aHI; BAB (M NR); 8f9 R2
and R3 is Heriry 738((m sSH ;@R }d, OH). 45

\ C?-"C‘?D 1—% é’ré %‘sfﬁ"ﬁ)s”@(s 3H): 23 m. B 95ddq. dik §.78Ad; 1467465 60

)
wherelng.,er ] I Vi [ fyqr
Lorraal ] ,2Hﬂ‘7blug1 2 3|-16)U7%40|(m u4@|('l§ Lerf?%qm 1#i:%s ]so\l;\% I-N.Qs.ﬁ%fﬁ‘m 6.94 (m,
phar nacaes i eoal;t yssec et atsl (e, ma.tztzams 14H; 2db(nonpmam1rammmdzmgu nm@sztmul in
free aC| d, 2k 46 oy 10k 568 (dﬁoﬁhs"a@ 1H); 7.06—7/54wn3Blnd accor di n

wher ei n 'Phe : 3ﬁi‘ﬂ"il‘l€‘_’ﬂ11ﬂffi‘11
111051 Hqq (&2?%1—1]5’-‘?@ 12&2{:}%6 ’E%[—j !?%tr%%s—%%'imrz‘lﬁe (ﬁ?@ﬁ)”gﬁﬁy

[er:,r,,}, al kylddat); aaaira, 1i;aysam, mmmad 11A); 6AL mH)av 0m-7.48 (inS7HIer T | |
hydrogen?s [ gy 2+%58 (m, [%ﬂ r2}92éd waya(m 2HF; uammrrsbaya (ddfIHL G176 {d. TBhI m-e7e

L L L g

fluogo or qfy

trifl uonoar&tdty, m)(rnQ,ZHp hlz7 od, @H); PIBRROMY exthary@abley] (Y, 3H).€2.48](dd, SH)hydltcmgen
[err] al1k [ 1H); 451( mm m, ﬂ-l()1m2d) élo‘rl(-ld)c?? tmr40H} Pe?'r_('ql ]1Hé émyd&bﬂ ! 545((“
. s .
met hyl : "ﬁ %e;(fj T %ﬁ_ gfh n‘?ﬂs & (dop 20): 438 (ny AHK; B9
30 123 CDCly: 1.28 (t, 3H); 1.50—1.83 (m, 2H); 2.45 (d, 2H); 4.11—4.32 (m, 3H}; 4.47 (m, 1H); 5.75 (m, TH);
6.52 (m, 1H}; 7.02—7.62 (m, 9H).
136 CDCly: 1.55—2.97 (m, 5H); 2.48 (s, 3H); 4.24 (m, 1H); 4.70 (s, 1H) 5.72 (dd, 1H); 6.57 (d, TH);
7.04—7.63 (m, 9H).
137 CDCl,: 1.18—2.08 (m, 3H); 2.5 (s, 3H); 2.53—2.82 (m, 2H); 4.38 (m, 1H); 5.21 {m, TH); 5.72 (m, 1H};
35 6.58 (d, 1H); 7.07—7.65 (m, 9H).
143 CDCly: 1.42 (m, 2H); 1.66 (d, 6H); 2.09 (d, 3H); 2.42 (d, 2H); 3.72 (s, 3H); 4.05 (m, TH); 4.39 (m, TH);
4.84 (Q, 1H); 5.48 (dd, 1H); 6.67 (d, TH); 6.90—~7.56 (m, 7H).
144 CDCl,: 0.95 (d, 6H); 1.57 (m, 2H); 2.25 (Q, TH); 2.48 (d, 2H); 3.74 (s, 3H); 4.01 (d, 2H); 4.22 (m, TH);
4.48 (m, 1H); 5.78 (dd, 1H); 6.67 (d, 1H); 7.04—7.51 (m, 8H).
40

Claims _
{‘; 1. Compounds of formula |
45 R
Rz 4
° N X -1 . (1)
so 6 N 1 .
Ry 7 |
RO
wherein one of R and R, is
55
Rq
| :R s

ar;\d the other is primary or secondary C,_galkyl, Cy_ecycloalkyl or phenyl-{CH,)m—,
wherein

R, is hydrogen, C,_,alkyl, C,_,alkoxy {except t-butoxy), trifluoromethyl, fluoro, chloro, phenoxy or
65 benzyloxy,

40



15 R6 Zis [err] 20 _ oH oH
wherein [err] is hydrogen or [err] alkyl and [err] is hydrogen or [err]
al kkyl; 25 b) Rois [err];alkyl; Ris [err] 30 [err] is hydrogen, [err]
aIkyI‘ met hoxy, fluoro or chloro gr i14a o7 or 6-benzyloxy; R3 is hydrogen

[err]aI kyl; 35 [*err] and err] are |ndependently hydrogen rret hyl ,
rret 9

P 1OI’O err ?X nor 4¥m ?( %5[14
(E)- ori 139 140, Bre1mi 2 Aty Jer 8F et hyl
and [e”]sz1 Scogglc @?ggfarbrﬁa??:)eé *ye"}{ )1Hré$ g&?@ﬁ@@érd&hm 6lsBtd; vk 1311, '
hydr ogen; d)1HRame7§ehr7]H)aLdzy&,,1H5

[err] [er#] GO¢kh i{é 182[(m ), lHio?r354sﬁl@r2 thbwmwwr 3.8y, BH); 43 (m,
8’(d 1 ;T

hydr ogen E Fﬁmw%g E{fre%?rr ﬁé{"gﬁ”' 3‘“"1%%1 )

hydr ogen oOr (arqdji
027 Zioi s[ e rdocH .65—2.1 (mQH B% TeHl; @138 Is, 6+5; IBBQ, SHIEN80AM, {9 .ds (@) Hyl6.795. A

conpound acdaridl: rﬁga-t—m&]narem. Z.62vl th. (Wne_l? i n( saIH;t 51‘90(rdr(}11|’_”s sl7g(dt hl_e) géjar_n714oof its
82 (s, 3H); 5.30 (m, 1 5 ; 1H);
sodi um p¥t ﬁ%ﬁ{ g (de?%Prﬁ§w g2

97 CDCI;: 1.61—3.02 (m, 5H); 3.83 (s, 3H); 4.31 (m, TH); 4.78 (m, 1H); 5.90 (dd, 1H}; 6.73 (d, 1H); 6.94 (m,
15 2H); 7.1—7.38 {m, 3H); 7.40 (m, 2H).
103 CDCl;: 1.55 {m, 1H); 2.18 (m, 1H); 2.28 (s, 1H); 2.46 (1, 1H); 2.9 (q, 1H); 3.06 (t, 2H); 4.22 (m, 1H); 4.4 (t,
2H); 4.6 (m, 1H); 5.68 (dd, 1H); 6.4 (d, 1H); 7.05—7.55 {m, 13H)."
104 CDCl;: 1.55—1.95 (m, 2H); 2.42 (s, 1H, exchangeable); 2.65 (m, 2H); 3.05 {(t, 2H); 4.3 (m, 1H); 4.4 (t,
2H); 5.15 (m, 1H); 5.68 (dd, TH); 6.4 (d, 1H}; 7.05—7.55 (m, 13H).
20 111 CDCls: 1.1—1.35 (m, 5H); 1.65 {d, 6H); 1.65—2.0 (m, 5H); 2.05—2.3 {m, 2H); 2.4—2.6 (m, 2H}; 2.92
Lo {dd, 1H); 4.25 (m, 1H); 4.78 (m, 2H); 5.65 (dd, 1H); 6.72 (d, 1H); 7.02—7.48 {m, 7H).
s 113 CDCly: 1.2—2.55 (m, 14H); 2.92 (q, 1H); 4.3 {m, 2H); 4.78 {m, 1H)$5.68 (dd, 1H); 6.75 (d, 1H); 7.0—7.6
{m, 8H).
114  CDCly: 1.2—2.05 (m, 10H); 2.2—2.45 (m, 2H); 2.7 (m, 2H); 4.3 (m, 2H); 5.25 (m, TH); 5 65 (dd, TH); 6.72
25 (d, 1H); 7.0—7.6 (m, 8H).
115 CDCly: 1.3—1.52 (m, 2H); 1.7 (d, 6H); 1.8 (m, 1H, exchangeable); 2.1 {d, 3H); 2.48 (dd, 1H); 2.9 (dd,
1H); 4.2 (m , 1H); 4.68 (m, 1H); 4.82 (Q, 1H); 5.5 (m, 1H); 6.7 (d, 1H); 7.0—7.5 (m, 8H).
116 CDCl,: 1.68—1.9 (m, 9H); 2.1 (s, 3H); 2.64 (dq, 2H); 4.18 (m, 1H); 4.85 (Q, 1H); 5.16 (m, 1H); 5.45 (dt,
1H); 6.7 (d, 1H); 7.0—7.5 (m, 8H).
30 129 CDCly: 1.28 {t, 3H); 1.50—1.83 (m, 2H); 2.45 (d, 2H); 4.11—4.32 (m, 3H); 4.47 (m, 1H); 5.75 (m, 1H);
6.52 (m, 1H); 7.02—7.62 (m, 9H).
136 CDCly: 1.55—2.97 (m, 5H); 2.48 (s, 3H); 4.24 (m, 1H); 4.70 (s, 1H); 5.72 (dd, 1H); 6.57 {d, 1H);
7.04—7.63 {(m, 9H).
137 CDCl,: 1.18—2.08 (m, 3H); 2.5 (s, 3H); 2.63—2.82 (m, 2H); 4.38 (m, 1H); 5.21 {m, 1H); 5.72 (m, 1H);
35 6.58 (d, 1H); 7.07—7.65 (m, 9H). :
143 CDCls: 1.42 {m, 2H); 1.66 (d, 6H); 2.09 (d, 3H); 2.42 (d, 2H); 3.72 (s, 3H); 4.05 (m, 1H); 4.39 (m, 1H);
4.84 (Q, 1H); 5.48 (dd, 1H); 6.67 (d, 1H); 6.90—7.56 (m, 7H).
144 CDCl,: 0.95 (d, 6H); 1.57 {m, 2H); 2.25 (Q, 1H); 2.48 (d, 2H); 3.74 (s, 3H); 4.01 (d, 2H); 4.22 (m, TH);

— 4.48 (m, 1H); 5.78 (dd, 1H); 6.67 (d, 1H); 7.04—7.51 (m, 8H).
40
Claims
\/ 1. Compounds of forrhula 1

45 R
Rz 4
5 Ny w2 S
6 N

50

RS 7 |1
Ro '

wherein one of R and R, is
55

60 .Sa

and the other is primary or secondary C,-ealkyl, Cy_gcycloalkyl or phenyi- (CHz),,. .
wherein

R, is hydrogen, C,_,alkyl, C,_,alkoxy (except t-butoxy), trifluoromethyl, fluoro, chioro, phenoxy or
65 benzyloxy,

A



-sg'conpound according to any one of Claims 1 to 5 which when, Zis in
oth&r than |actone formis in erythro form to 7. A conpound according
to Caim1l, wherein Ris p-fluoro-phenyl, Ro is isopropyl,[err] and [err]
are hydrogen, X is (E)CH=CH, [err] |sd;§d‘ o%ggln erythro form 8. A
conpbund according to Caim?7 infree It or ester form 9. A
conpound accor Chs%yhﬁ &, 8l r% £ afkb triﬂg%gmetﬁchhuﬂm c%ﬂ:'n;', p?{ oRPd ks ﬁ?\g

_2 helx

form 10. Sodi WY iehydr emf B} = slkoy, b GF Erido, £ uor op
"-met hyl et hyl gmlsndmbrsz - he t- 15 6-enocate. 11. Sod| um

eryt hro-() ( Bitt @eemuw;ﬂm@es B gﬂs. (v@stbshvcmmw Ra fsdmerpgeniRs, thust be iydtdagr wheny
1) =i ndol - g? Py ! an e B (ﬂ?gan?m aFE‘q)ngo hZ?‘ B‘?"dP?fd“‘{"c‘)"%" ArgPiAsiapd R s

3R, 55 Conf I gur &l {s LG Nk, T ! Im C'...;ﬁk @.’)&@& Ststhdxy), tlxauorﬁnethyl ﬂuoro chloro,
phar naceutlc,menmraps@ e CONprising a corrpound according to Caim1lin
free acid for mReis hydro@o, C,t_JatkvlanFaﬁikw teiflypingrastiof, d weaplhlognv h'}ﬂt'jp §atsvlexvaw@1 the
-accept abl% ReYiwst FRaa“Hs ’é‘i‘ff‘s'til ropep pﬁﬁpﬂ’d ?é}ﬂ; g? CoEpoms !
salt form t%é}"ﬁe(cwnf O§ ?° Rcceptapr i Sla i (?'ar rier.
14. Acorrpoundzag:cordln im1l |n ree amdformor in the form of :
physi ol ogi cal | y- hydrolysable and -acceptable mster or a | actone thereof or.
in pharmatfeutically acceptable salt fodm#or 3€Jsé a% a pharma- ceutical. 25
15. A conpound according to Claim1l |n [_l ﬂ* QbR Or in the formof"a
physi ol ogi cal | y- hydrol ysabl e and -accepta ﬁ—es ér or a |lactone thereof or
I n pharmaceutically acceptable salt formom for o$e in inhibiting chol esterol
bi osynt heai s or treatl ng atherosclerosis. 16. A process for preparing

conmpound acc_a‘:ce t;hlgz es gﬁy{ﬁéﬂ@ a%g’ ﬁ? '@@S'"é’)e fopTeef a[PéYﬁ'ﬂqué"WdMY@@‘F and
to

reducing a co °£:§97thamﬁr in RL1 is a radical
formng a phy5| o og| ca | y- hydr ol ysab e and -accept able ester and X, R

[err],[erss] and [err] 40 are as defined abov@4 [err] XI'l 50

R12 wherein [err] is [err] alkyl,[err] i ester formng group and X, R,
[err] [err] and [err] are as defined ab c) when X is [err] deprotecting
a conpound of formula XXVI1I [err] [err] [er®d [err] wherein Prois a

protecting group and [err] and [err] are as defined above, d) hydrol ysing a
conmpound of Bt theibtherlis Cingatkiien-buyior Stutvd, physi ol ogi cal | y- hydr ol ySabl e ester

or a lact onewbﬂe'"or 43
R, is hydrogen, C,_salkyl, n-butyl, i-butyl, C,_salkoxy, n-butoxy, i-butoxy, trifluoromethyl, fiuoro,

chloro, phenoxy or benzyloxy, and
35 Rs is hydrogen, C,_jalkyl, C;_,alkoxy, trifluoromethyl, fluoro, chloro, phenoxy or benzyloxy, with the
provisos that not more than one of R, and R is trifluoromethyl, not more than one of R, and Rg is phenoxy,
'\_/ and not more than one of R, and R is benzyloxy,
‘ R, is hydrogen, C,_salkyl, n-butyl, i-butyl, C,_jalkoxy, n-butoxy, i-butoxy, trifluoromethyl, fluoro,
chioro, phenoxy or benzyloxy,

4 R, is hydrogen, C,_salkyl, C,_alkoxy, trifluoromethyl, fluoro, chioro, phenoxy or benzyloxy, with the
. provisos tht not more than one of R, and R, is trifluoromethyl, not more than one of R; is trifluoromethyl,
AN not more than one of R, and R, is phenoxy, and not more than one of R, and R; is benzyloxy,
X is —(CH,),— or H
45 N 7
c=C ,
7/ N
H

50 whereinnis0, 1, 2or3, and
R .
N Z\C/
2is —CH—CHz—C‘—CHz—COOR7’ or -C
: i

56 i !
OH OH q C"z

Rzs

60 wherein
Re is hydrogen or C,_;alkyl, and
R, is hydrogen, C,_jalkyl, n-butyl, i-butyl, t-butyl, benzyl or M, wherein M is a pharmaceutically
acceptable cation.
3. A compound according to Claim 1 in free acid, salt or ester form.
‘65 4. A compound according to Claim 1 wherein the substituent meanings are as follows:
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O 114 027 e) esterifying or lactonising a conmpound of formula | in free
acid form and when a free carboxyl group is present, recovering the
conmpound obtained in free acid formor in the formof a salt. 17. A

compound of fornula XX, R2 CH= CH - CHO _ XX
10 . K [ @y r- in R Ro, [err] and[errhave the
mean\f‘ﬁgs given in any one of clains 1 to 5. 15 Patentanspruche 1.

Ver bi nduflg Reds prifeanyrerd se¢onfiary £1-«qlkgl no} cqngainirfjg gpmsymmetric carbon atom,
[err] [err]R‘ﬁvorin ei.nes von R und Ro 30
[err] R 35 und das andere prinmares f B gekundares [err] Al kyl, [err
ycl ogl kyl oder Phenyl-[err]- ist err] Wasserstoff, [err] Al kyl,
[err] Al koxy (ausgenommen t-Butyl), FfMornethyl, Fluor, Chlor, Phenoxy
oder Benzyl oxy-ist, 40 [err] Wadggrstoff, [err] A kyl, [err] Al koxy,
Trifluornethyl, Fluor, | or, Phenoxy oder Benzyloxy ist, [err], .
Wasseg ot of £ AP ::AE}I;gEC:' 1eag},5%;ﬁ¢§é ,,;,:E}gawpmo%h CETBH LB m 1, 2
. '3 1o, ’ — Pl ] '
oder "3 i st R, B hyaiaGan, BB k& ERIkoHAFRUGOMERN, fluBlo! dhicd, Phéte@)lorlBhAyloxpiasser st of f
sei N NuSSerR; waiptrogedl C|.alkiSCelakbai fluorsér,chiefa:] Wasser st of f sein nuss wenn.
[err] Wassdegs bidfogespr methdht nehr als einer von [err] und [err]
Tri f1 uor met§ [CHelat (whefpip it is A2 or Bhef{ElCH=EHad von R4 und [err] phenoxy i st
und Af cht nehr als einer von [err] and herr] benzyl oxy ist, [err]
Wasserstoff, [err] Alkyl, [err] Cycloal kyl, [err] Al koxy, (ausgenomren
t-Butoxy), Trifluornethyl, Flalo~CHHIHa+C—PHLFIDOR, oder Benzyl oxy ist, [err]
V\as%{rBstoff [err] Alkyl,[err] Al koxy, Tdifluormethyl, Fluor, Chlor, Phenoxy
oder~Benzyl oxy, mt den l\/assgaberp"tlass Err] Wasserstof f sein nuss
wenn[ errlnddsserstoff ist, nicht mehr als einer von [err] und 50 [err]
Tri f 1 uor metrRplhyéiregen dricchdikynaniar al s einer von[err] und [err] Phenoxy ist und
ni cht mehr Raisydrogrmror ComalfRPA: und R3 Benzyl oxy ist, X -[err], und [err] 55
5 425 3b) %‘!'5“11-32"‘Y"err] OH OH 60 ist worin [err] Wasserstoff oder
[err] Al kyl"'Fst, _ R
3 4
30 . R5
RSa
R, is hydrogen, C,_;alkyl, methoxy, fluoro or chloro or 4-, 5- or 6-benzyloxy;
R; is hydrogen or C,_jalkyl; :
35 R, and R; are independently hydrogen, methyl, methoxy, fluoro or chioro;

Rsa is hydrogen or methyl; .
\_ X is {CH,), or (E}—CH=CH; and

Re
40 |
Lo 2is —CH—CH,—C—CH,—COOR,
Nt _ i i
OH OH
45 wherein
Rs is hydrogen or methyl and
R, is hydrogen or C,_,alkyl;
c) as b} except that R is hydrogen;
d) Rois C,_jatkyl, '
50 Ris

:§R4
R
5
55 RSa

R, is hydrogen, C,_,alkyl or 4- or 6-benzyioxy;
R; is hydrogen or methvi,
R, is hydrogen, methyl or fluoro,
50 Rs is hydrogen or methyl,
Rs, is hydrogen,
X is (E}—CH=CH and

65
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in: t m- der freien Saure oder in Form ei nes physi ol ogi sch-hydrol ysi erbaren
und akzept abl en Esters oder ein [err]-Lacton davon oder in Salzform 2.

Ver bndung gernass Anspruch 1 worin eines von R und Ro und das andere [err]
Al kyl, n-Butyl oder i- 65 Butyl ist, {41927 O 114 027 [err] [err] 5
[erg] R4 Wasserstoff, [err] Alkyl, n-Butyl, i-Butyl, [err] Alkoxy,

n- Buf/oxy i - But oxy, Tri f1 uor met W’ﬁ —W—u@rz—cfﬂﬁ-lcﬂf—cqmﬁenoxy or Benzyl oxy ist,
und [err] Wasserstoff, [err] Al kyl, [S: rr Al kgxy, Trifluormethyl, Fluor,

Chl or, Phenoxy or Benzyl oxy, mt den ssgaben, dass nicht rrehr al s ei ner

von [err] quhe[,eerrﬁj ;Udrr N¥]oTg talW' i st, nicht, rrehr als 10 einer von [err]
U [ o1 Bher S e i B i vilo Ploal @ b B id okt i, BRERHINY
ist,[err] V\éamedsrmnoﬁa‘it [err] Alkyl, n-butyl, i-butyl, [err]Al koxy, n-Butoxy,
i - But oxy, Tri ftﬁMPWIaCCOF’#'wP a"VGmPefrCIa"PheW'@rtherle'F ewyr th@t'am{"efqﬂ}”' is in
e T
\é\f‘sSBgLi;?g;yhlgzg}omgou&é&errétoE >r(ri/l;ll erl'efn é’lgm u%p%hiergl Ao rs Isoprovdr [arﬁ)cpﬁnaorey
und [err] Trif BUoédwlo acr:cﬁamgialoré'mmﬁiaereaaidssaeron&termm [err] und R3 Phenoxy
i st und ni cht eeheommoandsicereding/orEidine Brid fragradid| soriuin sBeprz ?J;ttwtyswrsf@rm X - {err]
oder H C=C | gQ $od\um2gythra-(+)-(E)-3 5-dihydroxy-7{3'- (4 -fluorophenyl) (1”"-methylethyihjpsip q‘]ylﬁlheet-

1, 2 oder’s3 eéf SHRSh 254r0.- N o nJeﬁ; odh
(+)- (E)-35-d|hydroxy-7[3 -{3’",5"'-dimethylphenyl)-1’ (1 lethyl}-indol- -yl]-
[err] [err] r@ﬁt—S—enoate %% [d '] 36 d g rr]
Wasser st of f  odez. Al@mpduhk hydardr@tto giath § e-raﬁ]ss\éﬁs@enaednm‘nﬂ jn t[reforr]\ oﬁksl@phmm salt.

n-Butyl, i- Btlﬁ% 3- Apharmgssm t-czgteﬁgwl)?n@%evnsmg|as§?l;a§é=¢ w{%sw Eﬂﬂf w?ﬂ%g%’a%gg;%%
akzept abl #s ! ) ,
Saure oder I%° ? sa' 4 a%i’sfdﬁr*' %\%Vﬁ%ya&ﬁi&gﬁ'e i S Gy -AycrhsbiD

di e Substit L@ataa&paeﬁeusmgeaom teeréa beih psarmeheaa)camcreefabrp@armﬁsr «26l8d a pharma-
sekondar es [aeuntichl. AI k | das ker n asymmestri sches Kohl enst of f at om bei nhal tet,

Rsi st_[8A mpaupd cc eorql 'm|1$’tf' &d forma pgin £ cé%lﬁ ﬂs '@Rrgr'c hesp olvsab'e

40

Al koxy, Tri fjhplgfaf?’ eSte rea!,}%s :O‘;'c @r&?yeufi‘éf ¥ e %N “'s"ib't'"g
Wasser st of f for &Jafin sdingto Cidith @kwhicR @omprises [ €11 1 St
Wasser st of f, [GTWl]eAle}dhydr[)gﬂ’nr n]eddkidgwmpa'undloﬂmmm Wyl , Fluor, Chlor, Phenoxy

oder Benz3d oxy; R
R

. "
. wx-gn-cnz-%-cuz-COORll v
35 R l;‘ OH 0 . ]

3
, RO
wherein R, is a radical forming a physiologically-hydrolysable and -acceptable ester and X, R, R,, R; and R,
40 are as defined above,
b} when Rg = C,_;alkyl, hydrolysing a compound of formula X|I
(Y R R
2 R6a
“* | r X-CH-CHa- c -CHp-CO0RY] ‘1
e NN T
3 =z
Ro ‘C 0
s0 - Ri2

wherein Rg, is C,-;alkyl, R, is an ester forming group and X, R, R,, R; and R,, are as defined above,
¢} when X is —CH=CH— deprotecting a compound of formuia XXVIil

' R
55
R 0-Pro
| —CH=CH _ XXVITI
r oS
60 R -
3 RO 0

wherein Pro is a protecting group and R, R,, R, and R; are as defined above,
d) hydrolysing a compound of formula Iom the form of a physiologically-hydrolysable ester or a lactone

55 or
R

A



[err] I st V\i;‘tsserstofac ferr]A kyl, [err] Al koxy, Fluor oder Chlor; [err], -
i st Wasserstoff oder Methyl; Xist [err], (worin m1l, 2 oder 3 ist) oder '

(E)- CH=CH;, und 55 ) [err] [err]

60 : - 7 JAN
1991 v worr n [err] R\/\asserstoff odel [Id4r921| kyl ist und

'C [err M el’esrl ,[ng or d%rrn Eé?pr alx for al r? acld]for LSt Lerr] Alkyl; 45 =
dw

a free carbo co pound o tarned in free acid form or in the

[err] [ efoFrh of £4ak] 1 St ssersto err AIky Met hoxy, . Fl uor oder Chlor
oder 4-, 5-7.¢d@mpGuride foydhaix KX, [err] I st V\asserstoff oder [err] Al kyl; 10
[err]s und [err] sind unabhangi g Wasserstoff, Methyl, Methoxy, Fluor oder
Chlor; [err] ist Wasserstoff deft Met hyl ; X i st [err] oder (E)-CH=CH und
15 H=CH-CHO [err] Zist [err] y@H

OH wori [err] Wasserstoff ode yﬁ st und [err] Wasserstoff oder [err]
Al kyloist; c) wie b) mt der smgahnme, dass [err] Wasserstoff ist; 25 d)
Ro ist[err]Alkyl, Rist [err] 30

[err] [ ®hdrgin RERd, R, ar8iR, W@ Sier re¢anins gifemrin oy doplof eldiese 1 2.5.0der 6- Benzyl oxy;
[err] ist Wasserstoff oder Methyl, 35 ' [err] ist Wasserstoff, Methyl

oder 14| paentadspriefe | St Wasserstoff oder Methyl; [err] ist Wasserstoff, X
i st (E)-CH=CH und

1. Verbindung der Formel |

R
\ | 2
5 \ ——
X -1 (N
S 1
7
25 : R3 Lo
worin eines von R und Ro
30 Rd,
R
5
R‘:Sa

35
und das andere primires oder sekundéres C,-sAlkyl, C,_¢Cycloalkyl oder Phenyl-(CH,)—
U worin
R, Wasserstoff, C,_,Alky!, C,_,Alkoxy (ausgenommen t-Butyl), Trifluormethyl, Fiuor, Chlor, Phenoxy
oder Benzyloxy ist,

40 Ry Wasserstoff, C,_sAlkyl, C;_sAlkoxy, Trifluormethyl, Fluor, Chlor, Phenoxy oder Benzyloxy ist,
Rs, Wasserstoff, C,_,Alkyl, C,_,Alkoxy, Fluor oder Chlor ist, und
(3 m 1, 2 oder 3 ist,

mit den Massgaben, dass sowohl Rg als auch Rs, Wasserstoff sein missen wenn R, Wasserstoff ist, Rsa
Wasserstoff sein muss wenn Ry Wasserstoff ist, nicht mehr als einer von R, und R, Trifluormethyl ist, nicht
45 mehr als einer von R, und R phenoxy ist und nicht mehr als einer von R, and R benzyloxy ist,
R, Wasserstoff, C,_4Alkyl, C,_¢Cycloalkyl, C,_,Alkoxy, (ausgenommen t-Butoxy), Trifluormethyl,
Fluor, Chior, Phenoxy oder Benzyloxy ist,
R; Wasserstoff C,_;Alkyl, C,_;Alkoxy, Trifluormethyl, Fluor, Chior, Phenoxy oder Benzyioxy,
mit den Massgaben dass R, Wasserstoff sein muss wenn R, Wasserstoff ist, nicht mehr als einer von R, und
so R, Trifluormethyl ist, nicht mehr als einer von R, und R; Phenoxy ist und nicht mehr als einer von R, und R;
. Benzyloxy ist,
X —(CH,}—~— oder —CH=CH—ist (n = 0, 1, 2 oder 3), und .

_ Re
55 5 4 31 2 1
B R . it
z —(;H—CHz-—C—CHz—COOH
OH OH
&0
ist worin Ry Wasserstoff oder C,.,Alkyl ist,

in Form der freien Saure oder in Form eines physiologisch-hydrolysierbaren und akzeptablen Esters oder
ein 3-Lacton davon oder in Salzform.

2. Verbndung gemass Anspruch 1 worin eines von R und Ro und das andere C,..;Alkyl, n-Butyl oder i-

66 Butyl ist, worin

0 g g

44



40 % . < F Z ist[err] OH OH worin 45

[erri: Wasserstoff oder [err] A kyl ist. 5. Verbindung gemass Anspruch 4,

wel che ‘wenn in Sal zformin Formdes Natrium Kalium oder Anmoni unsal zes
ist. 6. Verbindung nach ejnem der Anspruche 1 bis 5 welche wenn Z in einer
andeken als Lakton-Formist in Erythro-@t14i07 50 7. Ver bi ndung
gemass Anspruch 1, worin R p-Fluornethyl ist, /R0 I sopropyl ist, [err] und
[err] Wasserstoff sind, X (E)-CH=CH i st, dWasserstoff i'st in

Eryt hro- Form 8. Verbi ndung gemass Anspr in Formder freien Saure oder
in Sal z- oder Esterform 9. Verbindung germgss spruch 8 in Formder freien
Saure, des sNatriunsal zes oder des 'Met hyl estders. 10. Natrium erythro-(
)-(E)-3, 5-di hwj-w)x _Zaz g- -(I4'I'-TB|u ['Bbelnxl ) by, (ide toxy, i:Butoxy. Triflugrmet Fluor, Chior
"- et hyl et hyl )’l?nén@ (I:'B , 'Mﬁ :ﬂﬁﬁh RSH( g’;segtgﬁ,@@ggll, EAIk }#‘l%e&%&&lﬁﬁ%ﬁkr, P'heno';y"
)-(E)-3,5-di hbdﬂiéﬁ%}}’ox?,‘nﬂizéﬁen Vidssgaben, Ha s chrhdMn QE1¥her vdn R, UAd R, Trifluormethyl ist, nicht mehr als
"-met hyl et Iyl pinemado|R, Bhd Rythelexptist Gacericraimehilds eiv@vbn AdumicRs Bena®sy b1 8pWasshrsibff,
in 3R, 5S- Konf E%sazﬁ'b’ﬂ'i,’bwtﬂnﬂbq% F?eﬁ’hoi‘?hrﬂe@tm't ??Wal"fifb'gtmfl@'is Fftjop cChior, Phenloxv _:tf
phar mzeut  sc St Rty e A S R T e e
1in 60  FOr GhdlRSphbfdsy BHunaHEHEmBIIGls eindr FTHIUR RBSonRING IO XOICAGE. oder
hydr ol ysi egparen und akzept abl en Esters oder eines Laktones davon oder in
Form ei nes pharnmazeuti sch akzeptabl en Sal.zes# zusammen mit ei nem

phar mazeuti sch akzept abl en Ver dunner od‘e(g_c?fagetr. 14. Eine Ver bi ndung
gemass Anspruch 1, in Formder freien S/au_re\o’ & in Form eines

physi®ol ogi g&£h- hydrol ysi erbaren und akgeptabl en Esters oder eines Laktones
davon oder in Form eines pharnmazeutisch 65 akzept abl en Sal zes zur
Anwendung al sWPiYar mazeut i kum 46 0 114 027 15. Ei ne Verbi ndung genass
Anspruch 1, in Fblhue#e #Fe¥®%h Saure oder in Form ei nes physi ol ogi sch-
hydr ol ysi epbaren und akzept abl en Estgrs oder ei nes Lakgﬁ)nes davon oder in
Form ei nes pharmazeuti sch akzeptabl en Sal zes zur AnweA Bi .der Henmung
der Chol esterin-Bi osynt hes@ ocatH—CHsi+~CBEHArRNARAg odear -8t her bskl erBse. 5

16. Eine Verfahren zur Herstel | ung ei‘-ger Ver bi ndung éemassu Bspruch 1,

unf assend Wenn [err] Wasserstoff B deut et , Redukt i®wq,.£ rfer Ver bi ndung
der For nel R 10 [err] [err] [err] worin [err] ein Radgkal bedeutet, das
ei nen physi ol ogi sch- hydrol ysi erbaren und akzept abl en esffer bildet und X, R
Ro, . [err] und [err] we oben definiert sind, b) wenn [err] [err] Al kyl
bedeut et , 'ELVd ml&%asgérsqgﬁ od\éﬁ(ﬂ ?JA&QHJ? gnoq'%r WEsgérEEE#, CX.LAIKVI, n-Butyt, i-Butyl, t-Butyl, Benzyl oder M

ist worin M ein pharmazeutisch akzeptables Kation ist.
o 3. Verbindung gemiss Anspruch 1 in Form der freien Séure oder in Salz- odgr Esterfgrm.
4. Verbindung gemass Anspruch 1, worin die Substituenten-Bedeutungen wie folgt sind )
a) Ro ist primires oder sekondéres C,_gAlkyl das kein asymmestrisches Kohlenstoffatom beinhaltet,

40 R ist
. . Q
45 R _ 5
R, ist Wasserstoff, C‘_,Alkyl, C,-sAlkoxy, Trifluormethyl, Fluor, Chior, Phenoxy oder Benzyloxy;
Rs ist Wasserstoff, C,-;Alkyl, C,_,Alkoxy, Fluor or Chior; _
50 R, ist Wasserstoff, C,_,Alkyl, C,_3Alkoxy, Triluormethyl, Fluor, Chior, Phenoxy oder Benzyloxy;
R ist Wasserstoff, C,_,Alkyl, C,_,Alkoxy, Fluor oder Chlor;

R, ist Wasserstoff oder Methyl; :
X ist (CHa)m. {warin m 1, 2 oder 3 ist} oder (E}—CH=CH; und

55 . Re

Z —CH—CH—C—CH—COOtt /X
} i f,‘z"\ ot
o | 7 JAN {591

60

worin _
Re Wasserstoff oder C,_,Alkyl ist und
R, Wasserstoff oder C,_jalkyl ist;

b) Ro ist C,~sAlkyl;

68
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20 ] . R [err] [err] | [em
[err] [err] wor i n [err] [err] Al kyl bedeutet, [err] eine esterbil dende .

G uppe:ist und X, [err] und ferr] wi e oben definiert 30 sind, ¢c) wenn X
-CH=CH ist Entschutzung einer Ve btﬂgu der Formel XXVIII1 [err] 35
[err{_{err] 40 worin Pro ‘ei ne Sch¥it @%@ Ist und R, Ro, [err] und [err]

wi e oben dgf¢niert sind, d) Hydrolyse einer Verbindung der Formel | in Form

ei nes physi ol ogi sch hydroI|S|erbare stger s oder eines Laktones oder e)

Ver est erung oder Laktonisierung ei eﬁbindung der Formel | in Form der

freien Saure 45 wund-falls eine fr boxyl gruppe anwesend i st,

W edér gewi nnung ei ner so erhaltene rbi redung in Formder freien Saure oder

in Formeines Sal zes. 17. Verbi ndungSder Fornel XX R R[err]

XX Ro 55 veyristWakbersR, £y, Wathokye Filldr ddbeChidR 0@érRE B slRF s-Benspsyche 1 bis 5

angegebendhﬂB&waﬂ staftpgiar Giaddtkn; 60 65 47 0 114 027 Revendi cations 1.

Corrpé)%es s bg?"g‘g Vt“’a'sse'sf‘@fr MpthyleMethoxygiituor pggi¢Blor'e | ' un des symnbol es

R et [err]x§f f?ﬁ S¥autre signifie un groupe alkyle en [err]

primire ou secon alre cycfo kyle en [err] ou phenyl [err] 25 [err]

signifie |I'hydrogene, alkyle en [err] alcoxy en [err] (excepte

t ert’ss but oxy), trifluoronﬁthyle quoBo chloro phenoxy ou benzyl oxy,

[err] signifie |'hydrogeng %%] Icoxy en [err],

trlfluoronethyle fl uoro, chlo , b énzyloxy, [err] signifie

| " hydr ogene, alkyle en [err], ahcoxy en [err] fluoro ou chloro, et
{ ' :

worin .
Rs Wasserstoff oder Methy! ist und
R; Wasserstoff oder C,_,Alkyl ist;
¢} wie b) mit der Ausnahme, dass R; Wasserstoff ist;
25 d)} Ro ist Cy_,Alkyl,
R ist

RSa

R, ist Wasserstoff, C;_s;Alkyl oder 4- oder 6-Benzyloxy;
R, ist Wasserstoff oder Methyl,

35 R, ist Wasserstoff, Methy! oder Fluor,
Rs ist Wasserstoff oder Methyl;

L Rs. ist Wasserstoff,
X ist (E)}—CH=CH und

40 Zist —CH—CH,—CH—CH,—COOR,
\_ | OH OH
worin
45 R; Wasserstoff oder C,_,Alkyl ist.

5. Verbindung gemiss Anspruch 4, welche wenn in Salzform in Form des Natrium, Kalium- oder
Ammoniumsalzes ist.
6. Verbindung nach einem der Anspriiche 1 bis 5 welche wenn Z in einer anderen als Lakton-Form ist in
Erythro-Form ist.
50 7. Verbindung gemass Anspruch 1, worin R p-Fluormethyl ist, Ro Isopropyi ist, R, und R; Wasserstoff
sind, X (E}~CH=CH ist, Ry Wasserstoff ist in Erythro-Form.
' 8. Verbindung gemiss Anspruch 7 in Form der freien Sdure oder in Salz- oder Esterform.
9. Verbindung gemass Anspruch 8 in Form der freien Séure, des Natriumsalzes oder des Methylesters.
10. Natrium erythro-(+)-(E)-3,5-dihydroxy-7-[3'-(4''-fluorphenyl)-1'-(1"’-methylethyl}-indol-2'-yl}hept-
55 6-enoat.
11. Natrium erythro-{+)-(E)-3,5-dihydroxy-7-[3"~(3"’, 5"-d|methylphenyl) -1'-(1'"-methylethyl)-indol-2'-
yi]lhept-6-enoat.
12. Verbindung gemiss Anspruch 7 in 3R,5S-Konfiguration und in Form ihres Natriumsalzes.
13. Eine pharmazeutische Zusammensetzung, umfassend eine Verbindung gemdss Anspruch 1 in
60 Form der freien Siure oder in Form eines physiologisch hydrolysierbaren und akzeptablen Esters oder
eines Laktones davon oder in Form eines pharmazeutisch akzeptablen Salzes, zusammen mit einem
pharmazeutisch akzeptablen Verdiinner oder Trager
14. Eine Verbindung gemadss Anspruch 1, in Form der freien Sdure oder in Form eines physiologisch-
hydrolysierbaren und akzeptablen Esters oder eines Laktones davon oder in Form eines pharmazeutisch
65 akzeptablen Salzes zur Anwendung als Pharmazeutikum.
U —
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30 ¢ nrsrgnrfre 1,-2 ou 3, avec des conditions que |es deux synbol es

[err] et [err] srgnrfrent | ' hydrogene | orsque [err] srgnrfre | ' hydr ogene,

gue [err] signifie | hydrogbne |lorsque [err] signifie |I'hydrogbne, qu'au

plus | " un des synbol es [err] et [err]osug4|02? trrfluoronethyle gu' au pl us
un \des Synbm%%'ﬁgf‘k’]? err n|f| e phenox u' au Ius | " un des

Synbo' es [erﬁvli rﬁ%ggr nz leéfre dagi er m orm ||3Eefs|| Qgﬁ@zg;glsmh
al kyl e en [ edkiap tabeuglnea emn ohiAY Yo bicht s.ésee&r;@sgi Bohand
but oxy), trider aoeosdirdegl e, fluoro, chloro, phenoxy ou benzyloxy, err

signified' hydﬁ@ erﬂé(erfa!ureloybveHeeqne e gifjer Verbip gemagsempiruchtly umiassend)net hyI e,
fluoro, chl or o enaispsestrtafichessutes,Reduksioneing) ¥erbighngi der ’Eﬁ'i’@e'd’ue [err]
signifie |I'hydrogene |lorsque [err] siRgnifie I’ hydrogene gu' au plus | un des
symbol es [err] et [err] signifR ri Iuoronﬁthyle gu' au plus |I'un des
synbol es"R2 et R3 signifie phen et\ )@.un.ml-ry.sc tﬂgumodgs synbol es] err]’ et

[err] signifie benzyl oxy, 40 gnrfbﬁ [eéy ou -CH=CH, (n =
2 ou 3), et Zsignifie [err] 5R34 1 45 [err]
(rr)y o OH 50 QU [err] sgnifr | hydrogene ou alkyle en [err] sous

forme d' agide |1 0 forne Si.0 i qyenment. hydrol. sable
et physiol o g\j‘(vo({;ﬁl Ffr%nﬁ:g&azg g&ﬁtlddas“em n ﬂwsrggglscg]hg%r 'Eﬁﬂeé'é’a(ﬁ% glé m% ester gtol.ﬂg
forme de sel. B)wsdh K CITHABEbSURLENH @orrsewm&weaﬂmagldelfordamr | equel | " un des
synboles R et [err] signifie 55 [err] 60 et |'autre srgnrfre un groupe

al kyle eno[err], n-butyle ou igbutyl [err] srgnrfre | " hydr ogene, al kyl e
en ferr], n-butyle, i-butyle, n [err] ni8ut ox i - but oxy, 65
trifluoronmethyle, fluoro, chlor - Cipe B0 b TR llet 48 0 1%&1027
[err] signifie |'hydrogene, alk [erra al §gxy en [err],
trifluorggethyl, fluoro, chlor phedoxy benzyloxy, avec Ies condi tions
qu' au plus | "un des synboles[err] et [&Hr gnrfre trrfluoronethyle au
plus |"un des synboles [err] et [err] S|gande ph6noxy, et qu au plus
g.leiyls)éng(r);o[eZE'Lj? [ ﬁe%&bﬁ%kyllrbelieu%t le efrrieeestg %i?geXLeoé(rX?Pe% ci )? IRgﬁ]qu | und R:1 %be? gé}%iert
trifluoromet hylegwerdd )uaca,.cwhl.sra Eﬂschmﬁ@@hyr Do iRAG yérCFlirynel kxvm ] signifie
| " hydr ogbne, al kyle en [err], alcox¥ en [err], trlfluoronﬁthyle fluoro,
chloro, phenoxy ou benzyl oxy,gavec Ffes conditions gu' au plus | " un des
synbol es et R3 signifie triflyordgethyle, qu autpbus | " un des
symbol es[err]et [err] signifiefPhe ORy—eH= S |'un des synbglwgs; R2
et R3 signifie benzyl oxy, X si §g ) H

" Ry | 0

Ro a

worin Pro eine Schutzgruppe ist und R, Ro, R, und R, wie oben definiert sind,
: d) Hydrolyse einer Verbindung der Forme! | in Form sines physioiogisch hydrolisierbaren Esters oder
- eines Laktones oder
e) Veresterung oder Laktonisierung einer Verbindung der Formel I'in Form der freien Saure
45 und falls eine freie Carboxylgruppe anwesend ist, Wiedergewinnung einer so erhaltene Verbindung in
Form der freien Sdure oder in Form eines Salzes.
17. Verbindung der Formel XX

56 worin R, Ro, R, und R; die in einem der Anspriiche 1 bis 5 angegebenen Bedeutungen haben.

&0
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H\ [err] [/ \ 15, H ou'’ III!

i

/ r ,
signifi%.o 1, 2 ou 3, et Zsignifie 20 [err] -
[err] [err] .25 [err] signifie |'hydrogene ou alkyle en [err], et 30
[err]" signifie |I'hydrogene, alkyle122 hszr], n-butyle, i-butyle,
t-bugyl e, . benzyle ou M ou.M signpfi u ation pharmaceuti quenent
accept alfeGendizationd Conpose selon |la revendication 1 sous forne d' acide
libre, de sel ou d ester. 4. Un conpose selon | a revendication 1, dans
| equel | es1dlogwpdés daforowig! des substituants sont comme suit: 35 a) Ro
signifje un groupe alkyle en [err] prigaire ou secondaire ne contenant pas
d' at one de carbone asynbtriqueRy Radsigrglfie R4 40 R 5a [err] signifie
| " hydrogene, alkyle, en [err],5e e [err], trifluoronethyle, fluoro,
chl oro, phenoxy 45 ou benzy Sithifie | ' hydr ogenegy)al kyl e en
[err], alcoxy en[ err], fluorob'si chhQie, [err] signifie |I'hydrogene,
alkyl & en [err], alcoxy en [erm,,7trifl&oronethyle, fluoro, chloro, phenoxy
ou benzyl oxy, [err] signifie |'RydrogeRe, alkyle en [err], alcoxy en [err],
fluoro ou chloro, 50 err].signifie | hydrogene Qu un groupe n6thyle, X
si gnifie‘}‘j‘[‘ ‘r"?‘je,hﬂ“"(d&ﬁs"m@{eahielﬁ“'es‘g%?'ez ou 3) ou (E)-CH=CH, et Z signifie
[err]?55 [err] 60 ou [err] signifie lRydrogene ou al kyle en [err] et
[err]signifie |"hydrogbne ou al kyl g drr], b) Ro signifie alkyle en
[err] 65 49

5
R
.
W Sa
" et l'autre signifie un groupe alkyle en C,—C; primaire ou secondaire, cycloalkyie en C;—Cs ou phényl
—‘(CHz)m"—'r
ol _ :
25 R, signifie I'hydrogéne, alkyle en C,—C,, alcoxy en C,—C, (excepté tert.-butoxy), trifluorométhyle,
fluoro, chioro, phénoxy ou benzyloxy,
Rs signifie I'hydrogéne, alkyle en C,—C,, alcoxy en C,—C,, triflucrométhyle, fluoro, chloro, phénoxy ou
benzyloxy,
_ Rs. signifie 'hydrogéne, alkyle en C,—C,, alcoxy en C;—C,, fluoro ou chioro, et
30 m signifie 1, 2 ou 3, avec des conditions que les deux symboles R; et Rs, signifient 'hydrogéne lorsque

R, signifie I'hydrogéne, que Rs, signifie I'hydrogéne lorsque Rs signifie "hydrogéne, qu'au plus Fun des
symboles R, et R; signifie trifluorométhyle, qu’au plus I'un des symboles R, et R4 signifie phénoxy et qu’au
plus I'un des symboles R, et Rs signifie benzyloxy, :
" R, signifie I'hydrogéne, alkyle en C,—C,, cycloalkyle en C;—C,, alcoxy en Ci—C,, (excepté tert.-
35 butoxy), trifluorométhyle, fluoro, chioro, phénoxy ou benzyloxy,
R, signifie I"hydrogéne, alkyle en C,—C;, alcoxy en C,—Cj, trifluorométhylie, fluoro, chioro, phénoxy ou
benzyloxy, avec des conditions que R, signifie I"hydrogéne lorsque R, signifie I’'hydrogéne, qu‘au plus 'un
\_ des symboles R, et R, signifie trifluorométhyle, qu'au plus I'un des symboles R, et R, signifie phénoxy et
qu'au plus Y'un des symboles’R; et R, signifie benzyloxy,

40 X signifie —(CH,},— ou —CH=CH—, (n = 0, 1, 2 ou 3}, et
Z signifie
\/ Rs
5 4 3: 2 1
45 i
: —CH—CH,—C—CH,—COOH (i)
OH OH
s0 ou '
R, sgnifie I'hydrogéne ou alkyle en C,—C,,
sous forme d"acide libre ou sous forme d’un ester physiologiquement hydrolysable et physiologiquement
acceptable, ou d’une 3-lactone de ce composé, ou sous forme de sel.
2. Un composé selon la revendication 1, dans lequel I'un des symboles R et R, signifie
55 R ’
—@ 4
R
60 )

et 'autre signifie un groupe alkyle en C,—C,, n-butyle ou i~butyie,
ol

R, signifie I'hydrogéne, alkyle en C,—Cs;, n-butyle, i-butyle, alcoxy en C,—C,, n-butoxy, i-butoxy,

65 trifluorométhyle, fluoro, chioro, phénoxy ou benzyloxy, et
A 0 T O
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0 114 -;_::'27 R srgnrfre [enrr] 5 [err] [err] signifie I'hydrogene, alkyle en

[err], nethoxy fluoro ou chloro ou 4-, 5- ou 6-benzyl oxy, 10 R3
S|gn|fre I'hydrogbne ou al kyle en [err] [err] et [err] signifient

|ndependannent | ' hydr ogbne, nethyle, 2 | uoro ou chloro, [err]
srgnk/re | ' hydr ogbne ou nethyle, X srgnlfle P r] ou (E)-CH=CH, et X

signifie 15 [ er IH;sigaifi¢ Inyfogéne, alkyle @iCHLL,, Jloory dn G+Qairfluaométnyg.diuog sqh@rcouhénoxv ou
met hyl e et [ebrrn]zvlq;rv F‘?'P%WP"'WEHE) mlres'o'u ded Y P'éeséhe %rs 'f'ez °r°fe '50"
excepte que [ EF el %ﬂ?ﬁﬁ‘iﬁ “‘”d');-bu s HAR "m .bu
signifie 3q [ gpid m.L Wllf D hloro, phéeb e ro ene, af’k
[err] f ou I4 hoz @R, si ﬁfKEThB &Eéﬁge [amwéT]:L @,L@&hﬁzb)@eh fﬁgmgmﬁ;ﬁﬁbhy&h@?bmngylou
signifie y teragjenycavecriBs tppHidorsgutal plos tyn deesynjboles §nét R dani eagisthylepqyau plus
nethyle, [err ] ﬁrnrho@s IR Bty sigejEimenépexy kt @4 a;'rﬂ'lfsl'e" GESYM& signifie bergyloxy.
signifie [efr] ?WN?EHr] signifie |'hydrogbne ou alkyle en [err] 5. Un
conpos6 selon la revendication 4 qui, lorsqu'il egt sous forne de sel, se
presente sous forme de sel de sod|un1 de potwassiam ou d' ammoni um 50

6. Un conpose selon |'une quel conquéHdes Pevebekiations 1 a 5 qui, |orsque
Z est autre que sous forme de | actone, se g{éseﬁfe sous fornme erythro. 7

Un conpose selon la revendication 1, dans |lequel R signifie

p- quorophenyPenspeﬂ¢?182gm$bte i sopropyl e, [err]et [err] signifient

| " hydr ogene, % ¥9Yfei e (E)-CH=CH, [err] signifie |'hydrogene, sous forne
erythro. 8. Un conpose selon | a revgndlcatlon 7 sous forne d' acide libre,
de se} ou dester.

XY,

N
—CH—CH,-q—CHf—coon, ou-{H U/

OH OH 0 cuz 6
25 : C

ou
Rs signifie I'hydrogéne ou alkyle en C,—C,, et
30 R,’ signifie I'hydrogéne, aikyle en C,—C;, n-butyle, i-butyle, t-butyie,.benzyle ou M, ol M signifie un
cation pharmaceutiquement acceptable.
3. Un composé selon la revendication 1 sous forme d‘acide libre, de sel ou d’ester.
4. Un composé selon la revendication 1, dans lequel les significations des substituants sont comme

suit;
3s a) Ro signifie un groupe alkyle en C,—Cg primaire ou secondalre ne contenant pas d’atome de carbone
. asymétrique,
. R signifie
s Ry
40 < 1 i R
R 5
W S5a
R, signifie I'nydrogéne, alkyle, en C,—C,, alcoxy en C,—C;, trifluorométhyle, fluoro, chloro, pheénoxy
45 ou benzyloxy,

R, signifie I"hydrogéne, alkyle en C,—Cj, alcoxy en C,—C,, fluoro ou chloro,
R, signifie I’hydrogéne, alkyle en C;—C,, alcoxy en C,—C,, trifluorométhyile, ﬂuoro, chloro, phénoxy ou
benzyloxy,
Rs signifie I'hydrogéne, alkyle en C,—C,, alcoxy en C;—C,, fluoro ou chioro,
50 Rs, signifie I'hydrogéne ou un groupe méthyle,
X signifie (CH,),, (04 m signifie 1, 2 ou 3} ou (E}—CH=CH, et
Z signifie

Re
55 |
—CH—CH,—C—CH,—COOR,

OH OH

60 ou :
R, signifie I'hydrogéne ou alkyle en C,—C, et
R, signifie I'hydrogéne ou alkyle en C,—C,,
b) Ro signifie alkyle en C,—C,,

65
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55 9 Un conpose selon |la revendication 8 sous forne d' acide I|breﬂ
de sel de sodi um ou d' ester n6t hyl i que. 10. Erythro - () - (E) 3,5 -

di hydrexy - 7 [3 - (4" - fluorophenyl) - 1' - (1" - rrethylethyl) - indole

- 2" - yll - hept - 6 - enoate de sodium 11. Erythro - (+) - () - 3,5 -
di hydroxy - 7 - (3" - (3",5" - dopmpygydgienyl) - 1' - (1" nethyl- 60
ethyl) - Lndole - 2' - yll - hept - 6 - 6noate de sodium 12. Un conpose-
selon la bé@gﬂalcatlon 7 de configuration 3R 5S et sous forne de sel de
sodium 13. Une conposition pharmac imge conprenant un conpose selon | a
revendi cation 1, sous fornme d' aci ou sous fornme d' un ester

physi ol ogi quenent hydrol ysabl e et ogi quenent acceptable, ou d'une

| actone de ce conpose, ou sous forngl d' ud sel pharmaceuti quement

acceptabl e, en association 65 avec3¥n diluant ou vehicul e

phar rm-ceuhi W"ﬂ%r@&ﬁ@ﬁkﬁbh@&-&ﬂ méthox(y flubro d¥lchiof ou™4-, 5- o6-Behdyi®da,/ 14. Un

conppse SRl sighified’ hydogene o aikvleosm G—Csous forne d' acide |ibre ou sous forne

d' un esteRs r&ysmmﬁenlt wg¢ odamspent IFhydregdngsadihve. EYéthery, 87a5p BYFtRi®nent

accept abl 5¢s Q‘f' |—B c%“ '“’ e ce conpose, ou sous forne d' un sel

phar maceu apl é; pour |'utilisation come nedicanent. 15. Un

conpose sel on Ia revendr cation 1, sous forne d' acide |libre ou sous forne

d' un ester physio- 5 | ogiquenent hydroIBesabI e et physi ol ogi quenent

acceptabl e, ou d' une | actone de C§Hj% 1,2¢0BRYS forme d' un sel

phar.maceut i quenent accept abl e, Féation dans I"inhibition de la

bi owt hese du chol est 6rol ou pourOHI e tr@mterrent de | ' at heroscl 6rose. 16.

Un procede de preparation d' un conpose selon la revendication 1, qui

onpr enah a) Iorsque [err] Si gnrfre | * hydrogene, |a reduction d' un conpose

de fornul meno o %@Ie[err] signifie un radical formant un

ester pgyFéJ 3&4&&&;@& 1‘1;{, ﬁﬁ,ﬁ@,@S@,eet physrol ogi que- 20 nent acceptable
4 s@hméamd rﬁ@n.{:,, el s que definis ci-dessus, b) lorsque [err] =

aI kyl e enR[signifie, |' hydrol yse d' un conpose de forrmule XII [err] 25

[err] [err] X'l [err] 30

[err] [err] dans laquelle [err] signi=*

grotfhe formant ester et X, R Ro; d

ci -dessus, [err] [err] OPro

fedalkyle en [err],[err] signifie un
Ret [err] sont tels que definis
5

35 R, signifie I'hydrogéne, alkyle en C,—C; ou 4- ou 6- benzyloxy,
. Ry signifie I'hydrogéne ou méthyle,
s R4 signifie I'hydrogéne, méthyle ou fluoro,
" R; signifie "hydrogéne ou méthyie,
Rs, signifie I'hydrogéne et X signifie {(E)}—CH=CH,
. 40 Z signifie
~/ —~CH—CH,—CH—CH,~COOR,
OH OH
45
ou
R; signifie I'hydrogéne ou alkyle en C,—C,.
. 5. Un composé selon ia revendication 4 qui, lorsqu’il est sous forme de sel, se présente sous forme de
sel de sadium, de potassium ou d’ammonium.
50 6. Un composé selon |'une quelconque des revendciations 1 & 5 qui, lorsque Z est autre que sous forme
de lactone, se présente sous forme érythro.
7. Un composé selon 1a revendication 1, dans lequel R signifie p-fluorophényle, R, signifie isopropyle,
R; et Ry signifient I'hydrogéne, X signifie (E}—CH=CH, Rq signifie I'hydrogéne, sous forme érythro.
8. Un composé selon la revendication 7 sous forme d'acide libre, de sel ou d'ester.
55 9. Un composé selon la revendication 8 sous forme d’aclde libre, de sei de sodium ou d’ester
méthylique.
10. Erythro - (%) - (E} - 3,6 - dihydroxy ~ 7 - {3’ - (4" - fluorophényl!) - 1’ - (1** - méthyléthyl) -
indofe - 2° -yll - hept - 6 - énoate de sodium. '
11. Erythro - ()} - (E} - 3,5 - dihydroxy - 7 - {3’ - (35" - dlmethvlphenvl) -1 - {1 - méthyl-
g0  éthyl) - indole - 2' -y!] - hept - 6 - énoate de sodium.
12. Un composé selon la revendication 7 de configuration 3R,5S et sous forme de sel de sodium.
13. Une composition pharmaceutique comprenant un composé seion la revendication 1, sous forme
d'acide libre ou sous forme d'un ester physiologiquement hydrolysable et physiologiquement acceptable,
ou d’une lactone de ce composé, ou sous forme d'un sel pharmaceutiquement acceptable, en association
66  avec un diluant ou véhicule pharmaceutiquement acceptable.
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e¥ri 45 dans | aguelle Pro signifie un groupe protecteur et R Ro,
[err] et [erf] sont tels que dMinis ci-dessus, d) |'hydrolyse d' un conpos6
de forrule | sous forne d' up ester physiologi quenent hydrol ysable ou d' une
| actone, ou e) |'esterification ou |la Iactonlsation d' un conpose de fornule
| sous forme d' acide |libre, et |orsque Oyt @ @%6e carboxy libre est pr-~sent,

la %CUper ation 15“&1#%&%9 2 Sel IL‘? ndilioh ‘f ggmorkzlelaragidé)frbrégu so%?%mé QLHEstQ pH%lo-
sel. 17. Un q loBglquemRt a&eptable, ou d'une lactone de ce composé, ou sous
[err] forme d'un sel pharmaceut:quement)@écdi&b apomr [itisagdrd @ninie médicafnentr | et [ err]
ont les si gnl f i dRtinsampPeséAriercly roxendiatien Yy e@swwqgec'd'e@r? e/ goye| forme f'omsster physh-
60 65 51 * o%que en ydlglysab,le et physiologiquement acceptable, ou d'une lactone de ce composé, ou sous
forme dun sel pharmaceutiquement acceptable, pour l'utilisation dans I‘inhibition de la biosynthése du
cholestérol ou pour le traitement de I'athérosclérose.
16. Un procédé de préparation d’un composé seion la revendication 1, qui comprend
a} lorsque Rg signifie I"hydrogéne, la réduction d’'un composé de formule V

10
R

™ X-CH-CHp-C-CH2-COOR11 v
15 R T 6H 6
R,

dans laquelle R,, signifie un radical formant un ester physiologiquement hydrolysable et physiologique-
20 ment acceptable et X, R, Ro, R, et R; sont tels que définis ci-dessus,

N b} lorsque R = atkyle en C,—C,, I'hydrolyse d'un composé de formule Xil
R R
2
* ?63 O0R
| X-?H-CHzee-CHz-C 11 X11
N 0 OH
3.k ke
30 0 )
R12

dans laquelle Rg, signifie alkyle en C,—C;, R, signifie un groupe formant ester et X, R, Ro, R; et R, sonttels
que définis ci-dessus,

35 c} lorsque X signifie —CH=CH—, la déprotection d'un composé de formule XXVIiI
. ' R
A R
' 0-Pro
“w | H—CH=CH XXVIII
. N H
Ro

45 dans laquelle Pro signifie un groupe protecteur et R, Ro, R, et R; sont tels que définis ci-dessus,
- d) 'hydrolyse d’'un composé de formule | sous forme d'un ester phys1olog|quement hydrolysable ou
d'une lactone, ou
e) 'estérification ou la lactonisation d'un composé de formule | sous forme d'acide libre,
et lorsque un groupe carboxy libre est présent, la récupération du composé obtenu sous forme libre ou
50 sous forme d'un sel. '
17. Un composé de formule XX

. R :
| Ry |
55 _ “-CH = CH - CHO XX
. R \
3 Ro _
dans laquelle R, Ro, R, et R, ont les significations données & 'une quelconque des revendications 1 a 5.
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