
EP 0 247 83S B1 Description United States Patent 4,255,444 to Oka etal.
dIscloses several synthetic derivatives of mevalonolactone having
antilipidemic activity. 6      UnIted States Patents 4,198,426 and
4,262,013 to Mitsue et al. disclose aralkyl derivatives of mevalonolaotone
which are useful in the trealtnent of hypedipidemia. United States
Patent4,375,476 toWillard et al. discloses certain substituted
4-hydroxytetrahydropyran- 2-ones which, In the 4(R)-trans-stereolsomeric
forn, are Inhibitors of cholesterol biosyntheals. Published PCT application
WO 84102131 discloses certain indole analogs and derivatives of 10
mevalonolactone having utility as hypollpoprotelnemic and
antlatheroscierotic agents. In accordance with the present invention, there
are provided certain trans-6-[2-(3- or 4-carboxamido- substituted
pyrrom1-yl)alky]-4-hydroxypyran-2-ones and the corresponding ring-opened
hydroxy-acids derived therefrom which are potent inhibitors of cholesterol
biosynthesis by virtue of their ablity to Inhibit the enzyme 3-hydroxy-
3-methylglutaryl coenzyme A reductase (HMG-CoA reductase). 15     EP-A-179
559 describes Trans-642-(substiluted pyrrol-1-yl)-alkylJ-pyran-2-one
derivatives as Inhibitors -      of cholesterol synthesis. The pyrrol-ring
may carry a variety of substituents, especially In the 3- and 4-posi- tion
of the pyrrole-ring. The specification, however, does not mention the 3- or
4-carboxamildo-substituion, which makes the compounds surprisingly more
active. In particular, in Its broadest aspect the present Invention
provides compounds of structural formula I 20 OH R 30
4~~~~~~~~ wherein X is -OH2, -GlH2CH2-, -CH2CH2CH2- or Ci4CH(CH.) The
present invention bs related to compounds and pharmaceutical composithons
useful as hypooholes- berolemic and hypollpldemlo agents. More
particularly, this invention concemns certain trans-B![-(3- or 4- 35
carboxarnidosubsfltutedpynrol-1-yalsikyl]4-hydrcoqypyran-2-ones and thie
correspondIng ring-opened acids derived therefhom which are potent
Inhibitors of the enzymne 3-hydrnoxy--metihylglutaryl-coenzyme A reduc-
tase (11MG CoA reductase), pharmaceutical compositions containing such
compounds, as well as methods of use thereof for the manufaciure of those
composilions for inhibiting the biosynthesis of cholesteroL. >
~~~~High levels of bliood cholesterol and blood lipids are conditions
invoved In the onset of arteriosclerosis. 40 It iS well known that
inhibilors of HMG-CoA reductase are effective In lowering the level of
blood plasma cholesterol, especially low density Ilpoprotein cholesterol
(LD-DiC), in man (cf. M. S. Brown and J. L_ Golds- *         ~~~tein, Niew
England Journal of Medichne, 305, No. 9, 518-517 (1981). It has now been
establilshed that low- sting LDL-wC levels affords protection frorn
coronary heart disease (of. Journal of the American Medical Association,
251, No. 3, 351-374 (1984). 45     Moreover, itIs known that certaIn
derivatives of mevalonlo acid (3,5-dihydrox-3-methylpentanoo acid) and the
corresponding ring-closed lactone form mevalonoiactone, Inhibit the
biosynthesis of cholesterol (cL. F. M. Singer et at., Proc. Soc. Exper.
Bbl. Med., 102: 270 (1959) and F. H. Hulcher, Arch. Biochem. Biophys., 146:
422 (1971)). United States Patents 3,983,140 : 4,040,495 and 4,137,32
disclose the feranentative production of a 60 natural product, now called
compactin, having an Inhlbitory effect on cholesterol biosynthesbs.
Compactin has been shown to have a complexstmucture which Includes a
mevraionolactone mo~ety (Brown et al., J. Chein. Soc. Perldn I1(1976) 11B6.
R1 is 1-naphthyl ; 2-naphthpl; cyclohexyl; norbornenyl ; 2-, 3-, or
4-pyrldinyl ; phenyl, phenyp subti- 



tuted with fluorine, chlorine, bromine, hydroxsyl; trlfluoromethyi; alkyl
of from one to four carbon atoms, us alkoxy of from one to four carbon
atoms, or alkanoyloxy of from two to eigaht carbon atoms. Either R2 or Rsg
is -CONR6R. where R6s and Rs are Independently hydrogen ; aikyl of firom
one to six carbon atoms ; 2-, 3-, or4-pyrldinyi ; phenyl ; phenyl
substituted with fluorine, chlorine, bromine, cyano, tSlt luoromnethy, or
carboalkoxsy of fom thrae to eight carbon atoms; and the other oF R2 or R3
is hydrogen; 2    EP 0 247 633 B1 alkyl of from one to six carbon atoms;
cylopropyl; cyclobutyl; cyclopentyl ; cyclohexyl; phenyl; orphenyl
substituted with fluorine, chlorine' bromine, hydroxyl; triluoromethyl;
alkyl of from one to four carbon atoms, alkoxy of from one to four carbon
atoms, or alkanoyloxy of from two to eight carbon atoms. Ri Is a"kd of from
one to six carbon atoms; cyclopropyl; cyciobutyl; cyclopentyl; cyclohexyl;
or t- 5   luoromethyl. Also contemplated as failing within the scope of the
present Invention are the hydroxy acids, and phar- maceutically acceptable
salts thereof, derived from the opening of the lactone ring of the
compounds of structural formula I above and having formula X below. In
another aspect of the present Invention, there is provided a method of
preparing the compounds of 10  structural formula I above which comprises
the steps of a) first reacting a substituted [(pyrrol-1-yialk]-qlal- dehyde
compound of the formula VIII .R  |5    -X-CHO         (VIlI), Rt 204 with
the dfllthio or sodlo-ilthlo salt of methyl acetoacetate to form a compound
of the structure IX R 25H                                             0
-X-H-CH2-C-CH2-COOCH3    (IX), 30 R4 b) reducing the product of step a)
with a trialkylborene compound such as tributylborane In the presence 35
of sodium borohydride in an Inertsolvent; c) oxidizing the product of step
b) with alkaline aqueous hydrogen peroxide solution to produce a compound
of the formula X 40 R2 >S1  HO H HO H -X-C-CH -C-CH COOH
(X), R~~~t/  ~~~2              2 R4 50 -    and d) cyding the product step
c) to a lactone of formula I above by heating In an Inert solvent such as
toluene or, alternatively converting the product of step c) to a
pharmaceutically acceptable salt by conven- tional methods. In yet another
aspect, the present Invention provides pharmaceutical compositions useful
as hypoli- s5  pidemic or hypocholesterolemic agents comprising a
hypolipidemlo or hypocholesterolemic effective 



amount of'a compound in accordance with this Invention as set forth above,
In combination with a phar- maceutically acceptable carrier. In another
aspect, the present invention provides a method of use of a compound of
formula I for the    EP 0 247 633 D1 manufacture of a pharmaceutical
composition as defined above for inhibiting cholesterol biosynthesis In a
patient The compounds of the present invention comprise a class of
trans-[-(3- or4-carboxamidosubstltuted
pyrrol-1-yl)alkyl-4-hydroxypyran-2-ones In which the pyran-2-one moiety is
attached, through an alkyl u   chain, to the substituted pyrrole nucleus at
the nitrogen, or 1-posMon, of the pyrrole. The alkyl group May be
methylene, ethylene, propylene, ormethylethylene. The preferred alkyl chain
linking the substituted pyr- role nucleus and the 4-hydroxypyran-2-one ring
Is ethylene. The compounds of structural formula I above possess two
asymmetric carbon centers, one at the 4- hydroxy position of the
pyran-2-one ring, and the other at the 6-positlon of the pyran-2-one ring
where the 1o  alkyipyrrole group Is attached. This asymmetry gives rise to
four possible isomers, two of which are the R- cis- and S-cis-isomers and
the othertwo of which are the R-trans- and S-trans- isomers. This invention
con- templates only the trans- form of the compounds of formula I above. In
the compounds of the present invention, position 2 of the substituted
pyrrole nucleus Is substitutid with 1-naphthyl; 2-naphthyl; cyclohexyl;
norbomenyl; 2-, 3-, or 4-pyridinyl; phenyl, phenyl substituted 15  with
fluorine, chlorine, bromine, hydroxyl; triuoromethyl ; alkyl of from one to
four carbon atoms, alkoxy of from one to fbur carbon atoms, or alkanoyloxy
of from two to eight carbon atoms. Preferred substituent groups at the
2-posltion of the pyrrole nucleus are phenyl and substituted phenyl. In the
compounds of this Invention, position 5 of the pyrrole nucleus Is
substituted with alkyl of from one to six carbon atoms; cyciopropyl ;
cyclobutyl ; cyclopenlyl ; cyclohexyl ; or trfuoromethyl. Preferred 20
substituents are alkyl or trifluoromethyI with isopropyl being particularly
preferred. The preferred reaction sequence which is used to prepare
compounds of the present invention involves the cycloadditlon of a
disubstituted acetylene, In which one substituent Is carboxamido or
N-substituted car- boxamido, to an appropriately substituted
N-acylamrnocarboxylic acid to form a substituted pyrrole. This addition may
occur in either of two ways, leading to a substituted pyrrole addition
product In which the car- 25  boxamido substituent resides on either carbon
3 or 4 of the pyrrole nucleus. Thus, In compounds of the present invention,
the substituent at either position 3 or 4 of the pyrrole nwo- leus is
-CON5R where Rs and Rs are Independently hydrogen ; aikyl of from one to
six carbon atoms ; 2-, 3-, ar4-pyridinyl ; phenyl ; phenyl substituted with
fluorine, chlorine, bromine, cyano, trifluoromethyl, or car- boalkcoxy of
from three to eight carbon atoms and the other of the two positions Is
unsubstituted or Is sub- so  stituted with alkyl of fom one to six carbon
atoms; cyclopropyl; cyclobutyl; cyclopentyl; cycdohexl; phenyl ; or phenyl
substituted with fluorine, chlorine, bromine, hydroxyl ; trluoromethyl,
alkyl of from-one to four carbon atoms, alkoxy of from one to four carbon
atoms, or alkanoyloxy of from two to eight carbon atoms. Preferred groups
for Rr and RF are hydrogen, phenyl, or substituted phenyl. In a
particularly preferred 35 group of compounds within the present invention,
R6 is hydrogen and RN is phenyl or substituted pheiiyl. The compounds of
this Invention are prepared by the general reaction scheme outlined In
Reaction Sequence I which takes advantage of the chemistry of mesionic
compounds of the type described originally by R. Hulsgen et al., Ang. Chem.
Int. Ed., 3: 136 (1984). 



KyJ          The known, or readily prepared, a-haloesters of structural
formula II are reacted with the known 2-1- 4o
(2-aminoalkyQ)]-1,3-dioxalane, IlI, In the presence of an acid scavenger
such as triethylamine to produce the N-allyi-m-aminoesters, IV. The
aminoesters, IV are 45 50 65 4    EP 0 247 633 Si REACTION SEQUENCE I 5
COOCH 3 Br                                            . I CHCOOCH
Triethylamine                   R -CH R. CHCOOCH---  10                 1
3 NH II                      -X-NH                 X 2 15
IV 20 1) R4COC1 2) NaOH, H20 25  *0  R2C;R3                      Rl % COOH
x                                               CH~~~ so
VAc 20 35   R    a a  R4           R2-C-=C-R3                 1s
x  Vl1a                                                    V VIII b
acylated with an acid halide and subsequently hydrolyzed in aqueous base
solution to produce the N-aoyl- 65   N-alkyl amRinoacids, V. The
N-aoyl-N-alksyl ainhoscids, V, are reacted with the appropriately
substituted carboxamido acetylenic cornpounds, Vl, in te presence of an
acid anhydride to produce a mixure of the isomerb sub- stituted pyrrole
compounds Vila and VIlb. Depending upon the substituents present, this
cyclo-addition 5    EP 0 247 633 MI reaction affords differing ratios of
the two products. For example, In the situation where R4 Is triluommethyl, 



the reaction yields roughly equlmolar amounts of the two Isomerlo products.
In such situations, the two iso- meric products are separated by
chromatographic techniques well known In the art, and subsequently further
purifed, If desired, by recrystallization. On the other hand, In the case
where R4 Is 1-methylefth, 5   the cyrlo-additlon reaction yields
predominantly one productwhlch can be purified by recrystallization alone.
Hydrolysis of the acetal function of compounds Vila and Vllb In aqueous
acid solution affords the aldehydes Villa and VIilb. The aldehydes, Vill,
are further converted to compounds ofthe present Invention by the processes
depicted in Reaction Sequence 2. The aldehyde compounds, Vill, are reacted
with the dilithium or lithlo-sodlo salt of methyl aceoacetate so  to
produce the corresponding
7-(substltuted-pyrrolyl)-5-hydroxy-3-oxoheptanoates, IX. The heptanioi, K,
are dissolved in an Inert solvent such as tetrahydrofuran, through which a
small amount of air has been bubbled. A alight excess of a trlalkylborane,
such as tributylborane, is added to the mixture which Is then cooled to a
temperature of preferably between about 0C and -780C after which sodium
borohydride Is added. 15      The mixture Is stirred for about one to two
hours and then oxidized by the addition of basic aqueous hydrogen peroxide
solution. The reaction produces the
7-(substtuted-pyrolyl)-3,5-dihydroxyheptsnoFl acids, 20 26 30 40 46 65    *
, F                                  EP 0 247 63 31 REACTION SEQuENCR 11 10
OH   a CHO                                  I~~~~~~~~CHC  CCH COOCH o
~~~~~~~~2 2  3 IX a VIII ~       ~       RECTO bE =I JIG ~ ~    ~    I  10
~~~OH HOHO           -- 80CHO
C-CCCCH2COOCHH .o. 15     1    ~ ~~            Na4   tR2 C~oc3- .
4.   R~~~~~~~~~~ R2     R3                                      R2
35  a~~~~~~~~~~~~~~~~~~ trIII11 a
IX a t7III b                                            IX  b 11
Tributylboranet. . .-. 25
~~~~~~~~~~~~~2) Sodium borohydride 3) if2 0   l )iN-X O
Cl-CH2~~~~~~-C-CH COOH 



RI                                                       2      22. R X a X
b 40 4c 50 X In which the product contains a predominance of the desired.
RER configuration at carbon atoms three and five which bear the hydroxy
groups. The acids may be converted to a corresponding pharmaceutically
acceptable salt by conventional means, If desired, or cyclized to the
trans-6-12-(substituted-pyfrol-1-yl)ailkyipyran-2-ones, 1, by dehydration
55 In an Inert solvent such as refluxing toluene with azeotropic removal of
water. This cyclization step has been found to produce material containing
from 85490% of the desired trans- configuration of the 4-hydroxy group
relative to the 6-(subsitued-pyrrol-1-yi)alkyi group on the pyran-2-one
lactone ring. The ring-opened hydroxy acids of structural formula 11 above
are intrmediates In the synthesis 6f the 7    * t
EP 0 247 633 Bi lactone compounds of formula I and may be used in theirfee
acid form or In the form of a pharmaceutically acceptable metal or amine
salt in the pharmaceutical method of the present invention. These acids
react to form pharmaceutically acceptable metal and amine salts; The term
"pharnmaceutically acceptable metal salt" contemplates salts formed with
the sodium, potassium, calcium, magnesium, aluminum, Iron, and zinc 5
Ions. The term "pharmaceuticaly acceptable amine salt" contemplates salts
with ammonia and organic nit- rogenous bases strong enough to form salts
with carboxylic acids. Bases useful for the formation of phar- maceutically
acceptable nontoxic base addition salts of compounds of the present
Invention form a class whose limits are readily understood by those skilled
In the art Thefree acid form of compounds ofthe present invention may be
regenerated from the salt form, If des- 10  Ired, by contacting the salt
with a dilute aqueous solution of an acid such as hydrochloric acid. The
base addition salts may differ from the free acid forms of the compounds of
this invention in such physical characteristics as solubility and melting
point, but are otherwise considered equivalent to the free acid form for
the purposes of this invention. The compounds of the present invention may
exist in solvated or unsolvated form. in general, the aol- ff  vated forms
with pharmaceutically acceptable solvents such as water, ethanol and the
like, are equivalent to the unsolvated forms for the purposes of this
Invention. The compounds of this Invention are useful as
hypocholesterclemic or hypolipidemic agents by virtue of their abilityto
inhlbitthe biosynthesis of cholesterol through inhibition of the enzyme
3-hydroxy-3-rnethy- glutaryl-coenzyme A reductase (HMG-CoA reductase). 20
The ability of compounds of the present Invention to inhibit the
biosynthesis of cholesterol was measured by two methods. A first method
(designated CSI screen) utilized the procedure described by R E. Dugan et
al., Archiv. Blochem. Biophys., (1972), 152, 21-27. In this method, the
level of HMG.CoA enzyme activity in standard laboratory rats Is Increased
by feeding the rats a chow diet containing 5% cholestyramine for four days,
after which the rats are sacrificed. 26      The rat livers are
homogenized, and the incorporation of cholesterol-14C-aoetate Into
nonsaponiflable lipid by the rat liver homogenate is measured. The
micromolar concentration of compound required for 50% 



inhibition of sterol synthesis over a one-hour period is measured, and
expressed as an lCO value. A second method (designated COR screen) employed
the procedure detailed by T. Kita, et al., J. Con. Invest., (1980), 86:
1094-1100. In this method, the amount of 14C-HMG-CoA converted to
O4C-mevalonate so  In the presence of a purified enzyme preparation of
HMG-CoA reduclase was measured. The micromolar ; concentraton of compound
required for50% Inhibition of cholesterol synthesis was measured and
recorded as an IC0. value. The activity of several representative examples
of compounds in accordance with the present Invention appears In Table 1,
and Is compared with that of the prior art compound, compaclin. as      For
preparing pharmaceutical compositions from the compounds of this Invention,
Inert, pharmaceuti- cally acceptable carriers can be either solid or
liquid. Solid form preparations Include powders, tablets, dis- persable
granules, capsules, cachets, and suppositories. A solid carrier can be one
or more substances which may also act as dluents, flavoring agents, solubl-
*         lizers, lubricants, suspending agents binders, or tablet
disintegrating agents; it can also be an encapsulat- 4o  ing material. In
powders, the carrier is a finely divided solid which is in a mixture with
the finely drivded active com- ponent In ablets, the active compound is
mixed with the carrier having the necessary binding properties In suitable
proportions and compacted In the shape and size desired. For preparing
suppositories, a low-melting wax such as a mixture of fatly acid glycerides
and cocoa 45  butter Is first melted, and the active ingredient is
dispersed therein by, for example, stirring. The molten homogeneous mixture
is then poured into convenient sized molds and allowed to cool and
solidify. Powders and tablets preferably contain between about5toaboutl70%
bywelghtofthe active Ingredient Suitable carriers are magnesium carbonate,
magnesium stearate, talc, lactose, sugar, pectin, dextrin, starch,
tragacanth, methyl cellulose, sodium carboxymethyl cellulose, a low-melting
wax, cocoa butter, and so  the like. The term "preparation" is Intended to
Include the fonnulation of the active compound with encapsulating material
as a carrier providing a capsule In which the active component (with or
without other carers) Is 55 :     EP0247633B1 4          04   0%? 4-)
CD 0 o   N U~ UU 0 0r  20 40~~~~~~~~ En           In         co 10 N 15
c 20 2599 80~~ -4=~~C 



45 40~~~~~~~ 45                                                           4
N  I 60                                  U          W    *~~~~~~~4    EP 0
247 633 B1 surrounded by a carrier, which is thus In association with it.
Ina similar manner, cachets are also included. Tablets, powders, cachets,
and capsules can be used as solid dosage frms suitable for oral
administration. Liquid form preparations include solutions suitable for
oral or parenteral administration, or suspensions and emulsions suitable
for oral administration. Sterile water solutions of the active component
orsterlie 0ol- 5   utions of the active component In solvents comprising
water, ethanol, or propylene glycol may be mentioned as examples of liquid
preparations suitable for parenteral administration. Sterle solutions may
be prepared by dissolving the active component In the desired solvent
system; and then passing the resulting solution through a membrane filterto
sterilize Itor, alternatively, by dissolving the sterile compound In a
previously sterilized solvent under sterile conditions. 10     Aqueous
solutions for oral administration can be prepared by dissolving the active
compound In water and adding suitable fiavorants, coloring agents,
stabilizers, and thickening agents as desired. Aqueous sus- pensions for
oral use can be made by dispersing the finely divided active component In
water togetherwith a viscous material such as natural or synthetic gums,
resins, methyl cellulose, sodium carboxymethyl cel- lulose, and other
suspending agents known to the pharmaceutical fornmulaton arL MS
Preferably, the pharmaceutical preparation is In unit dosage form. In such
form, the preparation Is dhivded Into unit doses containing appropriate
quantities of the active component. The unit dosage fonm can be a packaged
preparation, the package containing discrete quantities of the preparation,
for example, packeted tablets, capsules, and powders In vials or ampoules.
The unit dosage form can also be a capsule, cachet, or tablet itself, or it
can be the appropriate number of any of these packaged forms. y    20
In therapeutic use as hypolipideml or hypochoiesterolemic agents, the
compounds utilized In the phar- maceutical method of this invention are
administered to the patient at dosage levels of from 40 mg to 800 mg per
day. For a normal human adult of approximately 70 kg or body weight, this
translates to a dosage of from about 0.5 mg/kg to about 8.0 mg/kg of body
weight per day. The dosages, however, may be varied depending upon the
requirements of the patient, the severity of 25  the condition being
treated, and the compound being employed. Determination of optimum dosages
for a particular situation Is within the skill of the art The fowing
examples Illustrate particular methods for preparing compounds In
accordance with this invention. These examples are illustrative and are not
to be read as liniting the scope of the Invention as It is defined by the
appended claims. 30 Example I Preparation of
trans-(4fluorophenyl)21-methylethyl-N,4diphenyl--l2gtetrahydro-4-hydrx-6
2H-pyran-2-yl)ethyll-pyrrole-3-carboxamide 35 Step A. Preparation of
ct-K2-(1,3-dioxaian-2-yl)ethyq-aminoa.fluorobenzeneacetlc acid, ethyl ester
A solution of 26 9 (220 mmol) of 2-[1-(2-aminoethyl)}]1,3-dloxaane In 50 ml
of acetonitrile was added 



K>       at room temperature with stirring to a solution of 200 mmoi of
"-bromo4-1luorobenzeneacetio acid, ethyl 40  ester (J. W. Epstein at al.,
J. Med. Chem., 24: 481-490 (1981)) and 42 ml (300 mmol) of triethylamine In
350 ml of acetonitrile. The resulting mixture was stirred at room
temperature overnight and then poured Into 500 ml of dlethyl ether. The
resulting suspension was extracted with 300 ml of water and then twice with
300-ml portions of 2M hydrochloric acid. The combined extracts were made
basic with 25% aqueous sodium hydroxide solution and extracted twice with
500-mi portions of ethyl acetate. The ethyl acetate extracts were 45
combined, washed successively with water and brine, and then dried over
anhydrous magnesium sulfate. The drying agent was removed by filtration,
and the residue concentrated to yield 49.5 g of cx-U2-(1,3- dioxa-
lan-2-yiethylamino]-4-fluorobenzeneacetic add, ethyl ester. The 90 MHz
proton magnetic resonance spectrum of the product In deuterochiloroform
exhibited signals at 1.18 (triplet, 3H, J-7 Hz) ; 1.85 (multiplet, 2H) ;
2.20 (broad singlet, 14H) ; 2.6 (multiplet, 2H) ; 3.85 (mw- so  tiplet, 4H)
; 4.1 (quartt, 2H, J-7 Hz) ; 4.22 (singlet, I H); 4.83 (triplet, IH, J=4.5
Hz) ; and 6.8-7.3 (multiplet, 4H) parts per milion downfleld from
tetramethylsilane. Step B. Preparation of
a,2s1o3-dlmlan-2yl)ethyg-(2-methy-woprpyl~amino]44uorbenzeneacefcadd, ethyl
ester. 56 Thirty grams (100 mmol) of
a-k2.(1,3-dixalan-2-yl)sthylamlnol-4fluorobenzreacetic acid, ethyl ester
from Step A were dissolved In 200 ml of dichloromethane together with 28.6
ml (205 mmol) of triethylemine and the resulting mixture was cooled to 00C
under dry nitrogen. A solution of 1 mli (105 mmol) 10    EP 0 247 633 B1 of
isobutyryl chloride In 50 ml of dichloromethane was slowly added with
stirring. After addition was com- plete, the mixture was stirred for an
additional 60 minutes and then poured into 100 ml of diethyl ether. The
ether solution was washed successively with portions of water, 2M
hydrochloric acid, sodium bicarbonate solution, and brine, and then dried
over anhydrous magnesium sulfate. Evaporation of the solvents yielded s
35 g of ac-ff2-(1,3-dioxolan-2-yt)-
ethylJ(2-methyl-1-oxopropyi)amino]-4.uorobenzenzeacetic acid, :ethyl ester.
The 90 MHz proton magnetic resonance spectrum of a deuterochloroform
solution of the product exhi- bited signals at 1.2 (multiplet, 9H) ; 1.7
(multiplet, 2H); 2.85 (multiplet, 1 H) ; 3.35 (multiplet, 2H) ; 3.80 (mui-
tiplet,4}) ;4.20 (quartet 21, J=7 Hz) ;4.60 (triplet, IH,J=4.5 Hz) ;5.81
(singlet, IH) ;and 6.8-7.3(multp0et, 10  4H) parts per million downfield
from tetramethylsilane. Step C. Preparation of
a-K2-(1,3.dlxolan-2-yl)ethyl-(2-methyl-1-oxopropyl)aminol-4-fluorobenzeneao
etic acid. 15      A solution of 35 9 (95.3 mmol) of the ester from step B
and 12 g (300 mmol) of sodium hydroxide in 480 ml of 5: 1 methanol water
was heated under reflux and stirred for two hours. The solution was Cooled-
to room temperature, concentrated, and diluted by the addition of 500 ml of
water. The resulting slton was extracted with ether and the aqueous layer
was acidiffed with Ice-cold 8M hydrochloric acid and than extracted twice
with 300-ml portions of ethyl acetate. 20      The combined extracts were
washed with brine, dried over anhydrous magnesium sulfate, and evapo- rated
to yield 30 g of crude
ct[2-(1,3-dloxolan-2-yi)ethyl]-(2-methyl-1-oxopropyl)amino3J.4fluorobon-
zeneacetic acid which was used without further purification. The 90 MHz
proton magnetic resonance spectrum of a deuterochioroform solution of the
product eshi- 



bited signals at 1.11 (doublet, OH, J=7 Hz); 1.4-1.9 (multiplet, 2H); 2.85
(multiplet, 1H); 3.32 (muitiple, 25  211); 3.75 (multiplet, 4H); 4.52
(triplet, I H, J=4.5 Hz); 5.73 (sInglet, I H); and 6.8-7.3 (multplet, 4H)
parts per million downfield from tetramethylailane. Step D. Preparation of
N,3-dlphenylpropynamide 30      A solution of 171 mmol of
dicyclohexylcarbodllmide in 250 ml of dichloromethane was added dropwise
over a two hour period at 0C to a suspension of 171 mmol of propiollo acid,
179.6 mmol of anillne,-1ad 5 mmol of 4-dkinethylaminopyridine In 400 ml of
dichloromethane. After addition was complete, the miture was stirred foran
additional 30 minutes and then diluted with diethyl ether. Theresultng
mixture wasfiltred through albica gel, concentrated, and the residue
recrystallized to provide 30.5 g of N,3-dlphenyl-2- pro- 35  pynamide, mp
122-123C. Analyzed for CiHrhNO: Caic.:  C, 80.69%; H, 5.87%; N, 627%;
Found: C, 80.54%; H, 5.58%; N, 6.52%. The Infrared spectrum of a KBr pellet
of the compound showed principal peaks at 2215, 1630, 1595, 40 1549, 1490,
1445, 1330, 75B, and 691 reciprocal centimeters. Step E. Preparation of
1-12-(1,3-dioxalan-2-yl)ethyl&(4I
fuorophenyl)-2-(1-mdthylethyl)-N!,4diphenyl-1H-pyrrole-3carboxam~de 45
A solution of 95 9 (280 mmol) of
o.I[2-(1,3.dioxolan-2-yl)ethyli(2-methyi-1oxopropyl)aainqo]4-
fluorobenzeneaceffc acid, prepared as described In Step C above, and 98 9
(439 mmol) of N,2-diphenyl- propenokc carboxamide, prepared as described in
Step D above, was heated at 90C with stirring for four hours, (Vigorous gas
evolution occurred for two hours.) Afterthis time, the mbdure was cooled to
room tem- perature and chromatographed twice on silica gel, eluting with 4:
1 hexane: ethyl acetate to separate the 5o product (Rr-0.35) from the
starting material (Ri=0.5). Recrystallization of the product from isopropyl
ether provided 59.5 9 (119.3 mmol) of 1-[2-(1,3-dioxa-
lan-2-yl)ethyl]-5-(4-fiuorophenyl)-2-(1-methylethyl)-N,4-diphenyl-1
H-pyrrolei-3-carboxamlde,  mp  169- 162C. Analyzed for CmH31FN2O3: ws
Calc.:  C, 74.68%; H. 6.27% ;'N, 5.62%; Found:  C, 75.04%; H, 6.12%; N,
5.89%. .                                                           .   .
..1    EP 0 247 633 31 Step F. Preparation of
5(4-fiuorophenyl)-2-(1-methylethyl)-1-(3-oxopropyl)-N,4-diphenyl-1H-pyrrle-
3-carboxamide A solution of 59 g (118.3 mmol) of
1-[2-(1,3-dioxaan-2-yl)ethylU-5-(4-fluorophenyl)-2-(1.methylethyl)- 5
N,4-diphenySli-pyfrole-3-carboxamide, from Step E above, and 0.4 ml of
concentrated hydrochloric acid in 1200 ml of anhydrous ethanol was heated
under reflux with stirring for 24 hours. After this time the mixture was
cooled toroomntemperature, concentrated, and the residue taken up in 1200
ml of 3 :1 acetone: water and 5g of p-toluenesulfonioacidwas added. This
mixturewas heated underrefluxwKhstirring fortwo days afterwhich time the
solution was cooled to room temperature and partitioned between I liter of
diethyl ether 10  and 200 ml of brine solution. The organic phase was
separated, washed successively with sodium bicarbonate solution and brine,
dried overanhydrous magnesium sulfate and concentrated. The oil which
resulted was dissolved in the mini- 



mum amount required of hot isopropyl ether. The crystals which formed upon
cooling were collected by fil- tion to yield 36.8 g of 5-(4-fluorophenyi)2-
(1-methylethyl)-1-(3-oxopropyl)-N,4-diphenyl-IH- is pyrrole-3-carboxamide.
A further crop of 9.8 9 of crystals were obtained from the mother liquor.
Analyzed fbr CzNH2yFN203: Caol.;  C, 76.63%; H. 5.99% ; N, 8.16%; Found: C,
76.48%; H, 6.20%; N, 8.14%. \.J   20 Step G. Preparation of
2-(4-fluorophenyD-8hydroxy-5(1-methyeyl)-xo-3-phenyl4{(phenylamino)carbonyl
}IH-pysrole4.-he ptanoic acid, methyl ester 25     A solution of methyl
aceoacetate (28.4 ml, 243 mmcl) in 250 ml of anhydrous tetrahydrofuran was
added dropwise to a stirred suspension of hexane-washed sodium hydride (8.4
9, 267 mmol) In 200 ml of tetrahydrofuran atOOC. When gas evolution was
complete, 97.2 ml of 2.5M n-butyl lithium was added drop- wise over a
period of 80 minutes. The resulting solution was stirred for 30 minutes at
0OC and then cooled to -780C afterwhich a solution 3o  of 36.8 g (80.9
mmol) of
-("4fluoropheny)-2-(1-methylethyl)1-(3-oxopropyl)-N,4-diphenyl-lH-pyrrle-3-
carboxamide, from Step F above, in 100 ml of tetrahydrofuran was added over
a period of thirty minutes. The resulting solution was stirred for 30
minutes at -78eC and then warmed to 0oC where It was held for an additional
60 minutes. The mixture was then acidified by the dropwise addition of 300
ml of Ice-old 3M hydrochloric acid, 3s diluted with ether, washed
successively with water and brine, dried over anhydrous magnesium sulfate,
and concentrated. Flash chromatography ofthe residue yielded 37.9 9
of2-(4-fluorophenyl)-5hydroxy5(1-me-
hylethyl)-"pxo-3-phenyl-4-[(phenylarino)carbonyiiIH-pyrrole-1-heptanolc
acid, methyl ester. The 90 MHz proton magnetic resonance spectrum of the
produce exhibited signals at 1.50 (doublet, OH, J=7 Hz) ; 1.8 (multiplet,
2H) ; 2.46 (doublet, 2H, J=7 Hz); 2.8 (broad, 1H); 3.33 (singlet, 2H); 3.5
(mud- 4o  tliplet, 1H) ; 3.67 (singlet, 3H) ; 3.8-4.0 (multiplet, 2H); and
6.8-7.3 (multiplet, 14H) parts permillion downfield fom tetramethylsefane.
Step H. Preparation of FRSR-2-(4-f1uorophenyi
,8AdihytrdqXr65-(1-methylethyl)-3phenyl-4[(phenylaminopcarbnyU-
"H-yrrole-1- 45  heptandc acid and
trans45-(4-ffuorophenyl)-2-(1-methylethy)N-4-diphenyI-1-12-(tetrahydro-hydr
oxy-8-oxo-2H-pyran-2.yl)et hyl-IH-pyrroie-3-carboxamide Air (60 m) was
bubbled via a syringe through a solution of
2-(4-fluorophenyl)--hydroxy-5-(1-meeffe so
thyl)-p-oxo-3-phnyl4-[(phenylamino)carbonyll-SI-pyrrole-1-heptanolc acid,
methyl ester (48 g, 84.1 mmal) and 92.5 ml of 1M tributylborane In 100 ml
of anhydrous tetrahydrofuran. The mixtwe was stirred overnight at room
temperature and then cooled to -780C. Sodium borohydride (3.85 g, 101.8
mmol) was added to the cooled mixture In one portion. The mixture was
allowed to warm slowly to 00C over a period of three hours, during which
there was vigorous gas evolution. 56      The dry Ice-acetone bath applied
to the reaction vessel was replaced by an Ice bath and 18.3 ml of gla- dal
acetic acid were added dropwise, followed by 204 ml of 3M aqueous sodium
hydroxide solution and 30.5 ml of 30% aqueous hydrogen peroxide solution.
The mxture was vigorously stirred while being allowed to warm to room
temperature overnight. The 12   



EP 0 247 63 331 mixture was then partitioned between diethyl ether and
water and the aqueous layer was separated, acidl- fled, and extracted with
ethyl acetate. The ethyl acetate extract was washed with brine, dried, and
evaporated to yield crude Ri,RW-2(44uo-
rophenyl4,-dlhydroxy-5-(1n-mthylethyl)-3-phenyl-4-[(phenylamino)carbonylj-1
H-pyrrole-1-heptanoic 5   acid which was used without further purification.
The crude acid wastaken up intolueneand lactonized by heating
underrefluxforsix hours. This mixture was chromatographed to provide 30 g
of trans5(4-fluorophenyi)-2-(l-methylethy)-N,4-diphenyi-1[2-(tet-
rahydro-4-hydroxy6--oxo-2H-pyran-2-yl)ethyll-Hl-pyrroles-3-carboxamlde as a
foamy solid, mp 90-97C. Analyzed for C33H=FN2O4: 10  Calc.:  C, 73.31%; H.
6.15%; N. 5.18%; Found: C, 73.46%; H, 6.31%; N, 5.28%. This material was
found by HPLC analysis to comprise a 9 :1 molar ratio of the cis- and
trans-isomerk forms of the product. Recrystallization from toluene-ethyl
acetate yield the essentlally pure trans-form, rmp 148-149C. 15 Example 2
Preparton of
R*,R"-2-(4-luoro-phsnyl-P8-dlhydroxy-5-(1.methylethyl)-3-phenyl44(phenyiami
no)carbonyi-1 H-pyole-1 20  -heptanoio acid, sodium salt Anmixture
oftrans-5-(4-fluorophenyl)-2-(1-methylethyl)-N,-diphenyl-l-tetrahydro-4-hyd
roxy-6.oxo- 2H-pyran-2-ylethyl]-IH-pyrrole-3-carboxamide (10 g, 18.5 mmol)
and 0.74 g (18.5 mmol) of sodium hyd- roxide in 90 ml of a 1 :2 mixture of
tetrahydrofuran- water was cooled to 0C. This mixture was allowed to 25
warm slowly to 25C, after whioh time It was concentrated and the residual
solid dried under vacuum. The infrared spectrum of the product exhibited
principal absorption peaks at 3400, 1851, 1598, 1585, 1511, 1438,1412,
1316,1224, 1159,844, 754, and 702 reciprocal centhniters. The 90 MHz proton
magnetic resonance spectrum of a hexadeutero dimethylsulfoxide solution of
the productexhlbited signals at 1.34 (doublet J=7 Hz, 6H); 1.5 (multiplet,
4H); 1.80 (doubletof doublets, J=15, 30  8 Hz, IH); 1.99 doublet of
doublets, J-15, 4 Hz, 1H); 3-4 (mulffplet, 8H); 6.9-7.3 (multiplet, 12H) ;
7.50 (doublet, J=8 Hz, 2H); and 9.85 (singlet, IH) parts per million
downfield from tetramethylsilane. Examples 3 and 4 35  Preparation
thyl)-pynrle-3-carboxamide and
trans.-(4-fluorophenyl)-N,4-diphenyl-1-[2-(tetrahydro4-hydrxy-oxo-2H-pyran-
2-yl)ethyl].2gbriuorome thyl)-pyMn Te--c arb oxamide 40 Step A. Preparation
of e-ff2-(1,3-dioxaoan-2-yI)ethyi] aminod4-fluorobenzeneacetlo acid.
az-[(1,3-Dioxalan-2-yI)eHyamlno].4uorobenzeneacetic acid, ethyl ester(36.5
9122.8 mmol, prep- ared asdescribed above In Example 1, StepA) was
dissolved In 1500 ml of a 5:1 mixture ofmethanol-water 45  together with
7.6 9 of sodium hydroxide. This mixture was heated under reflux for a
period of two and one- half hours after which time the solvents were
removed under vacuum. The solid residue was taken up In 325 ml of water and
a mixture of 14 ml of glacial acetic in 28 ml of water was added with
stirring. After stirring for a time, an additional 3 ml of glacial acetic
acid were added and the mixture was chilled for 75 minutes. The solids were
collected by filtration, washed with water and 



5o  then ethyl acetate and dried to yield
cl2-(1,3-dioxalan-2-yiethyl]aminol-44uorobenzeneacetlo acid, mp 218-2200C.
Step B. Preparation of a mixture of
5(4-fluorophenyl)--(3-oxopropyl)-N,4-diphenyl-2-(rifiuoromethyl)-1
H-pyrrole-3-carboxamilde and as
2-4fluorophenyl)-1-(3-oxopropyi)-N,4-diphenyl-5-(trifuoromsthyl)-1
H-pyrole-3-carboxamlde
a-([2<1,3-Dioxalan-2-yl)ethyl]aminol4-fluorobenzeneacetio acid (6.06 9,
22.5 mmdl) was dissolved in 45 Nm of tfluoroacetfc anhydride and 7.47 9
(33.8 mmol) of N,3-diphenyl-2-propynamlde (prepared as des- 13    EP 0 247
633 B1. cribed above in Example 1, Step D) was added. The resulting mixture
was heated under reflux for a period of five and one-half hours. The
mixture was then cooled, and 1.74 ml of trifluoroacetlc acid were added and
the mixture was stirred ovemight. The excess trifluoroacetic anhydride was
removed under vacuum, and water was added, foilowed by s   sufficient
acetone to give a homogenous solution. This solution was stirred at room
temperature for three hours. The mixture was seeded with
N,3-diphenyl-2-propynramlde, and a precipitate formed. After three hours,
this precipitate was removed by filtration. The acetone was removed from
the filtrate under vacuum and the solid residue was taken up in ether,
washed successively with twvo portions of water, two portions of sodium
bicarbonate solution, and two por- 1o  tions of brine and dried over
anhydrous magnesium sulfate. The ether was removed under vacuum to yield a
crude mixture of the two tite compounds. This mixture was separated by
column chromatography on 600 g of silica gel, eluting with a 4:1 mixture of
hexane-ethyl acetate. The first fraction eluted was
5-(4fluoropheny-)1-(3-oxopropyl)-N,4-dIphenyl-2-(trifluorometWy)-1H- i5
pyrrole-3-carboxamide. The 90 MHz proton magnetic resonance spectrum of a
douterochloroform solution of this material exhi- bited signals at 2.73
(triplet, J=7Hz, 2H) ; 4.21 (triplet, J7Hz, 2H) ; 8.7-7.3 (multiplet, 5H) ;
7.40 (singlet, 5H), and 9.43 (singlet, IH) parts per million downfield fom
tetramethylslane. SThe second compound eluted fom the column was
2-(4fluorophenyl-1-(3-oxopropyl)N,4-dlphenyl-8- X   20
(trifluoromethyi)-1H-pyrrole-3-carboxamide. The 90 MHz proton magnetic
resonance spectrum of a deuterochlorofom solution of this material exhi-
bited signals at 2.67 (triplet, J=7Hz, 2H); 4.25 (triplet, =--7Hz, 2H);
7.0-7.3 (multiplet, 1411); and 9.43 (singlet, IH) parts per million
downfield from tetramethylsilane. 25  Step C. Preparation of
trans-2-(4-ylurrophenyl)-N,4diphenyl-d-[2-(tetrahydro4hydroxy-Soxo-2H-pymn
2-y4)ethyl5tiuomo thyl)-pynxole-3-carboxamide and
trans5-4-guorophenyl)-Ni,4-dipheny-1-12-(tetrahydr~o-4hydroxy64oo-2H-pyran-
2-yl)ethyi]-2-(Wutri thy[)-pyrrole-3-carboxamide 30 Employing the general
methods detailed In Example 1, Steps G and H, the title compounds were
prep- ared from the aldehyde compounds of this example, Step B. The
elemental analyses of the two titie compounds were: For
trans-5-(4-fluorophenyl)-N,4-diphenyl-1-[2-(tetrahydro-4-hydroxy-8-oxo-2H-p
yran-2-yl)ethy-2-(triF- 



35  luoromeithyl)pyrrole-3-carboxamide: Analyzed for C311H2N204: Calc.:  C,
65.72%; H, 4.63% ; N, 4.94%; Found: C, 65.82%; H,4.91%; N, 4.69%. The
trans-2-(4-fluorophenyl)-N,4-diphenyl-1-[2-(tetrahydro-4-hydroxy-6-oxo-2H-p
yran-2-yl)ethyl3-5 4o  (trifluoromethyl)-pyrrole-3-carboxamlde was found,
upon recrystallization from toluene to contain 0.25 mnos of toluene as
solvent of crystallTzation, mp 106-11 1C. Analyzed for C31H2N204.0s0.25
07H8: Calc.:  C, 66.72%; H, 4.79%; N, 4.72%; Found: C, 66.81%; H, 4.86%; N,
4.60%. 45 Claims for the Contracting States :BE, CH, DE, FR, GB, IT, LI,
LU, NL, SE 50 1. A compound of structural formula I 55 14    EP 0 247 633
BI cribed above in Example 1, Step D) was added. The resulting mixture was
heated under reflux for a perod of five and one-half hours. The mixture was
then cooled, and 1.74 ml of trlluoroacetle acid were added and the mixture
was stirred overnight. The excess trifluoroacetic anhydride was removed
under vacuum, and water was added, followed by a   sufficient acetone to
give a homogenous solution. This solution was stirred at room temperature
for three hours. The mbxure was seeded with N,3-diphenyl-2-propynamide, and
a precipitate formed. After three hours, this precipitate was removed by
filtration. The acetone was removed from the filtrate under vacuum and the
solid residue was taken up in ether; washed successively with two portions
of water, two portions of sodium bicarbonate solution, and two por- 1o
tlons of brine and dried overanhydrous magnesium sulfate. The
etherwasremoved undervacuum to yield a crude mixture of the two title
compounds. This mixture was separated by column chromatography on 600 g of
silica gel, eluting with a4 :1 miture of hexane-ethyl acetate. The first
fraction eluted was
5-(4luorophenyl)-i1-(-oopropyl)-N,4-diphenyl-2-(trifiuoromethylm)-1H- 15
pyrrole-3-carboxamide. The 90 MHz proton magnetic resonance spectrum of a
deuterochloroform solution of this material cx- : bited signals at 2.73
(triplet, J=7Hz, 2H); 4.21 (triplet, J.7Hz, 2H) ; 67-7.3 (multiplet, 5H)
7.40 (singlet 51H), and 9.43 (singlet, 1H) parts per million downfield from
tetramethylsilane. The second compound eluted from the column was
2-(4-fluorophenyl)-1-(3-oxopropyl)-_N,4-dphenyl- 20
(trlftuoromethyQ)-IH-pyrrole-3-carboxamide. The 90 MHz proton magnetic
resonance spectrum of a deuterochloroforn solution of this material exhi-
bited signals at 2.67 (triplet, J=7Hz, 2H); 4.25 (triplet, J.=7Hz, 2H);
7.0-7.3 (multiplet, 14H); and 9.43: (singlet, 1H) parts per million
downfield fom tetramethylaliane. 25  Step C. Preparation of 



trans-2-(4-fluoropheny)-i34-Ndiphenyi--12!<tetrahydrO4-hydroxysao>2~H-pyman
-2-yl)e~thyiwll-(WuorDRX  thyl)-pyarole-3-carboxamide and
trans-5-(4fluorophenyl)-N.4-diphenyl-1-[2-(tetrahydro-4-hydroxy-8-oxo-2H-py
ran-2-yl)ethyl]-2-(tr~ituoo: thyl)-pywole-3-carboxamide 80 Employing the
general methods detailed in Example 1, Steps G and H, the title compounds
were prep-. ared from the aldehyde compounds of this. example, Step B. The
elemental analyses of the two tide compounds were: For
trans5-(4-fluomphenyl)-N,4-diphenyl-1-[2-(ttrahyd-4-hydroxy8o-xo-2H-pyran-2
-y)sthyll-2-(if- ss  luoromethyl)-pyrrolp-3-carboxamide: Analyzed for
C1H2N2O4: Cal.:  C, 65.72%; H, 4.63%; N, 4.94%; Found: C, 65.82% ; H, 4.91%
; N. 4.69%. The
1rans-2-(4-1luorophenyl)-N,4-diphenyl-12-(tetahydro4hydrxy-6-oxo-2-pyan-2-y
l)ethyl 4o  (trhluoromethyl)-pyrrole-3-carboxamlde was found, upon
recrystallization from toluene to contain 025 mils of toluens as solvent of
crystallization, mp 10641111C. Analyzed for C, H21aO42040425 C7H8: Cal.:
C, 66.72%; H, 4.79%; N. 4.72%; Found: C, 66.81%; H, 4.86%  N, 4.60%. 45
Claims for the Contracting States :BE, CH, DE, FR, GB, IT, LI, LU, NL, SE
s0 1. A compound of structural formula I : 55 *   C   L  N   S  *    EP 0
247 633 E1 HO H R4 10 wherein Xis -CHM-, -CH2CH2-, -CH2CH2CHr-
or-.CH2CH(CH)-;: R1 Is 1-naphthyl; 2-naphthyl; cyclohexyl; norbomenyl; 2-,
3-, or 4-pyridinyI; phenyl, phenyl substim- 1S  tuted with fluorine,
chlorine, bromine, hydroxyl; trlfluoromethyl; aliql of from one to four
carbon atoms, alkoxy of from one to four carbon atoms, or alkanoyloxy of
from two to eight carbon atoms; either of R2 or R Is -CONR6R6 where R and R
are independently hydrogen; alkyl of from one to six carbon atoms; 2-, 3-,
or4-pyudidnyl; phenyl; phenyl substituted with fluorine, chlorine, bromine,
cyano, trifluoromethyl, or carboalkoxy bf from 20  three to eight carbon
atoms; and the other oF R2 or Rs is hydrogen; alkyl of from one to six
carbon atoms; cydopropyl; cyclobuty 0y.- lopentyl, cyclohexyl; phenyl; or
phenyl substituted with fluorine, chlorine, bromine, hydroxy  win- 



luoromethyl ; alkyl offrom one to ibur carbon atoms, alkoxy offrom one to
four carbon atoms, oralkanoyloxy- of from two to eight carbon atoms; R4 is
alkyl of from one to six carbon atoms; cyclopropyl ; cyclobulyl; 25
cyclopentyl; cyclohexyl ; ortriluoromethyl; or a hydroxy acid or
pharmaceutically acceptable salts thereof, derived from the opening of the
lactone ring of the compounds of structural fornula I and having the
formula X HO    H 'HO   H 30                                         V C-CH
-C-CH COOH            (X)r 12          2 X 35 R1     N      R4 R          R
40                                     .3 where X, RI, RQ, Rs, and R4 are
as defined above. 2. A compound as defined by Claim I wherein X Is
-CH2CH2-, 45  R1 is phenyl; or phenyl substituted with fluorine, chlorine,
bromine, hydroxyl; trifluoromethyl; alkyl of from one tofourcarbon atoms,
alkoxy offrom one to four carbon atoms, or alkanoyloxyoffrom two to eight
carbon atoms, and R4 is alkyi of from one to six carbon atoms, or
trifluoromethyl. 3. A compound as defined by Claim I having the name
trans-()-5-(4-fluorophenyl)-2-(1-methylethl)- 5o
N,4-diphenyl-1-[2-(tetrahydro4-hydroxy4-6-o-2H-pyran-2-yl)etiyl-1H-pyrroe-3
-carboxamide. 4. A compound as defined by Claim 1 having the name
trans-2-(4-fluorophenyl)-N,4-diphenyl-142-(tst-
rahydr4-hydroxy-6-oxo-2H-pyran-2-yl)ethyll-tifluoromethyl-IH-pyrrl-3-carbox
mide. 5. A compound as defined by Claim 1 having the name
trans5-fluorophenyl)-N,4dlphenyl-142(bt-
rahydro-4-hydroxy-6-oxo-2H-pyran-2-yl)ethyq-2-tiuoromethyl-IH-pyrrole-3carb
oxamide. ss      6 A pharmaceutical composition, useful as a
hypocholesterolemic agent, comprising a hypocholes- terolemic effective
amount of a compound in accordance with Claim I in combination with a
pharmaceutl- caliy acceptable carder. 7. Amethodofuse ofacompound according
toClalm 1 for themanufactureofa pharmaceutcal ompo- 15 I !II
111111111111111111111111I    EP 0 247 633 B1 sition as defined by Claim 6
for Inhibiting cholesterol biosynthesis in a patient in need of such
treatment. 8. A method of preparing a compound having structural formula I
according to Claim 1, comprising the steps of a) first reacting a
substituted [(pyrroi-1-yi)alky aldehyde compound of the formula Vill 5 CHO
x 10 X                                                     ,. 



foR_ R  4  (VIII), R       R 15                    *~~~~~~~2   3 whereX,
R1, R2, R andR4areasdefinedabove,
withthedilithloorsodlo-ithlosaltofmethylacetoacetda to form a compound of
the formula IX K>  20 OH   0 I      II -HCH CCH  COOCH 2 2    3 25
X (IX), R    N   R 1N(4 RD R 30                                os where X
R1, R2, R, and R4 are as defined above; 35      b) reducing the product of
step a) with a trialkylborane compound such as tribuLylborane in the
presence of sodium borohydride In an inert solvent; c) oxidizing the
product of step b) with alkaline aqueous hydrogen peroxide solution to
produce a com- pound of the formula X 40 HO  N no  C-CH2--C-C:H   COOH
(X) 45                                                  2 I
Me RI  XR4 a3 where X, RI, PR, R, and R4 are as defined above; and 55
d) cyclizing the product step c) to a lactone of formula I above by heating
In an inert solvent such as toluene or, alternatively converting the
product of step c) to a pharmaceutically acceptable salt by conven- tional
methods. 16~~~~~~     EP0247633 B1 Claims for the Contracting States :AT,
ES, GR 1. A process for the preparation of a compound of structural formula
I 6 HO '10 R 15 wherein X Is -Cfir- -CH2GK2-, -CH2CH2CH2- or -CH2CH(CH1)-;
RI is I1-naphthyi ; 2-naphthyl ; cyclohexyl ;norbomenyl ; 2-, 3-, or
4-pyridinyl ;phenyl, pheny! subtfitutd 



2o  with fluorine, chlorine, bromine, hydroxyl ;trifluoromethyl ; aikyl of
forom one to four carbon atoms, alkoxy16 of from one to tour carbon atoms,
or alkanoyloxy of from two to eight carbon atoms; either of R2 or Rs Is
-CONRAR where R5 and Re are Independently hydrogen ;alkyl of from one to
six carbon atoms :2-, 3-, or 4-pyridly; phenyl; phenayl substituted with
fluorine, chlorine, bromine, cyano, trilluoromethyl, or carboalkoxy of frm
25  three to eight carbon atoms; and the other of 1% or Rs Is hydrogen
skaiky of from one to six carbon atoms ;cyclopropyl ;cyclobutyl,!Cyc--
lopentyl, cyclohexyl ; phenyl ; or phenyl substituted with fluorine,
chlorine, bromine, hydroxyl; Wnt luoromethyl ;alklof fromnonesto four arbon
atoms, alkoxy ffrom oneto four carbon atoms, oralkanoyloxy of from two to
eight carbon atoms ; R4 Is aklW of from one to six carbon atoms ;
cyclopropyl ; cyclobutyl; 3o  cyclopentyl ; cyclohexyl ; ortrifuoromethyl ;
or a hydrox acid or pharmaceutically acceptable salts teef derived from the
opening of the iactone ring of the compounds of structural formula I
above,and having the  0 formula X 5HO  H HO H 3 -CH  --C-CH  COO.  12    2
W x 40 R      N      R R        R 45                              2
3 where X, R2, Rs, and R4 ar as defined above comprising the stips of a)
first reacting a substituted [(pytflo-1-yeloikyaoindehyde compound of the
formula VI, l 50 55 17 three toI eightcurbn atoms;    EP 0 247 633 B1 CHO x
R              4           (VIII), R2       3 whereX, Ri, R2, PRa and R4
are as defined above, with the diilthio orsodlo-iithio salt of methyl
acetoace- tate to form a compound of the formula iX 15 OH    0 CHCH
2CCH2COOCH3 K..-'  20                     x~~~~~~~~~~2    X
(IX), R       N     R 25                           R?        R3 R23 where
X, R1, R2, RI, and R4 are as defined above; 



b) reducing the product of step a) with a trialkylborane compound such as
tributyborane In the presence 30      of sodium borohydride In an inert
solvent; c) oxiding the product of step b) with alkaline aqueous hydrogen
peroxide solution to produce a con- pound of the formula X above ; and d)
cyciizing the product step c) to a lactone of ormnula I above by heating in
an inert solvent suob as toluene or, alternatively converting the product
of step c) to a pharmaceutically acceptable salt by coin- 35     ventional
methods. 2. A process for the preparation of a compound as defined by Claim
I wherein X is -CH2CH2-, R1 is phenyl; or phenyl substituted with fluorine,
chlorine, bromine, hydroxyl; rifluoromethyl; alklcy of from one
tofourcarbonatoms, alkoxyoffromonetofourcarbon atoms, oralkanoyloxyoffrom
twoto eightcarbon K..-        atoms, and 40  R4 Is alkyl ofrom one to six
carbon atoms, or trifluoromethyl. 3. A process for the preparation of a
compound as defined by Claim I having the name trans-(i);(4.
fluorophenyl)-2-(1-methylethyl)-Ni,4-diphtenyl-l1{-(tetrahdohydroxhy4d2Hpyr
an-2-yl)ethyll"IH yrroie-3-carboxamide. 4. A process for the preparation of
a compound as defined by Claim I having the name an-2-(4*fiuo- 45
rophenyl)1Apdyphenyr-ro2-(tlahydro-4-hydroxy-2-pyran-2-yl)ethyQtr--uo1metl-
H-pyrnol e-3-carboxamide. 5. A process for the preparation of a compound as
defined by Claim I having the name transa--(4-fl
rophenyl)-N,4-diphenyl-1-12-(tetrahydro4-hydroxy4rroxo-2H-pyran-2-yl~ethyij
2-trifluomomethyl-l17pyno e-3-carboxamide. so      6. A method of use of a
compound according to Claim I forthe manufacture of a pharmaceutical compo-
sition for inhibiting cholesterol biosynthesis In a patient In need of such
treatment. Anspriche 55 fOr die Vertragsstaaen :BE, CH, DE, Fr, GB, IT, LI,
LU, NL, SE 1. Verbindungen der Formel I is    EP 0 247 633 8: OH a
10~~~~~~~~~  .4<,                                     4 worin bdeuten: 15
X -CH,-. -CH2CH2r-, -CH2CH2CH2- oder-CH2CH(CH3)-; R1 1-Naphtyl ; 2-Naphthyl
; Cyclohexyl ; Norbomenyl ; 2-, 3oder4-PyrIdinyi; Phonyl; mit Fluor, Chlor,
Brom oder Hydroy substitulertes Phenyl ; Trifluormethyl ; Aikyl mit 1 bis 4
Rohlenstoffatemen, Alkoxy mit I bIs: 4 Kohlonstoffatomen oder
Alkanoyloxy-mnt 2 bis 8 Kohlenstoffatomen ; olner der Rests R2 odor R3
-GONR,. 20  wobel RS und R8 unabhlnglg vonelnander Wasserstoff; Alkyl mit I
bis 6 Kohlenstoffatomen ; 2-, 3. odor 4-Pyrdlnyl ; Pheny] ; mit Fluor,
Chlor, Brain, Cyano, TrIfluormethyl oder Carbalkoxy mit 3 bis 8 Rohlnitof-
fatomon substituiertes Phenyl darstelhmn ; und der andere der Rests 



R2 oder R3 Wasserstoff ; Alkyl mit 1 bis 6 Kohlenstoffatomen ; Cyclopropyl
; Cydobutyl ; Cyclopont; Cy lohexyl ; Phonyl ; mit Fluor, Chlor, Brom odor
Hydroxy substitulertes Phenyl; Tirifluormethyl ; Alkyl mit I  b 25  4
Kohlenstoffatomen ; Alkoxy mit I bbs 4 Kohbenstoffatonen ; odor Alkanoyloxy
mit 2 bbs 8 KohionstWato- men; und R4 AIkyI mit 1 bbs 6 Kohlenstoffatomen ;
Cycdopropyl ; Cyclobutyl ; Cyclopentyl ; Cyolohoxy! odor Trfltuor- methyl ;
oder eine Hydroxysiure odor pharmazeutisch annehmbare Salze von durch
Oeffnung des Laton- ringes von Verbindungen der Fornel I abgeleiteten
Verbindungen der Formnal X 30 HO          H   H 4s ' C-CH 2-C-CH COOH 35
2        2 X                                          (X), R            R
K>                               ~~~~~~~~~4 40 2          3 45  worin XY,
RI, RB und R4 wie oben definlert sind. 2.Verbindungen nach Anspruch 1,
worin bedeuten: X-CH2CHz-; Rf Phenyl ; mit Fluor, Chlor, Brom odor Hydroxy
substituiertes Phenyl; Trifluormethyl; Alkyl mit 1 bis 4 koh-
lenstoffatomen; Alkoxy mit 1 bis4 Kohlenstoffatomen oderAikanoyloxy mit2
bls 8 Kohlenetoffatomen ; und 5o   R4 Aky! mit I bis 6 Rohlenstoffatomen
oder Trifluormethyl. 3.
trans-()-5-(4-F4uorphenyl)-2-(l-mothylethyl)-N,4-diphenyl-1-2-(tetrahydro.4
.hydroxe-o.2Hpy- ran-2-y)ethyq-IH-pynol-3-carboxamid als Verbindung nach
Anspruch 1. 4.
tans-2-(4-FluorphenyQ-N,4diphenyl-latetrahydro-4hydrxy4r-oxo-2H-pyran-2-yll
ethylo-41 fluormethyl-1H-pyrrol-3-carboxamid als Verbindung nach Anspruch
1. 55      5
trans45t(4-FluorphenylNfAdiphenyl4-l--(tetrahydro--hydroxy4ro3xo-2H-pyran-2
-y1)ethyl}-2-tfl- fiuonnethyl-IH-Pyrrol-3-carboxamid ale Verbindung nach
Anspruch 1. B. Ale hypocholosterintimisches Mitt. verwnndbare
pharmazeuffscheZubereitung mit einem Gehaltan elner cholesterinimisch
wirksanen Menge einer Verbindung nach Anspruch 1 In Kombinaffon mit lnerm
19 c 11111111111111111    EP 0 247 633 B1 phanmazeutisoh annehmbaren
TrAgeratoff. 7. Verfahren zur Verwendung einerVerbindung nach Anspruchl
zur Herstellung einer pharrnazut- schen Zubseltung nach Anspruch I zur
Henrnung der Biosynthese von Cholesterin bel einem Patenten, der elner
derartigen Behandlung bedarF. 6      8. Verifaren zur Herstellung
einerVerbindung der Formel I nach Anspruch 1, welches die fodgenden
Verfahrensnlufen aufweist: a) Umseetung eines substituierten
[(Pyrrol-1-yIaikyl]-ldehyds der Fonnel Vill 10                           R}



Al/~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~. R:I   i- X-CHO
(VIII), f5                  R'  20  worl X, RX R2, R3 und R4 die oben
angegebenen Bedeutungen haben, mit dem Dilithium- odor dem Na-
trium-Llhlumsalz von Methylacetoaoetat, um eine Verbindung der Famnel IX OH
o 25
- CHCH2CCH2COOCH3 x (IX). 30                  14
: R  N R2         3 35 worin X, Ri Ret Ft und R4 die oben angegebenen
Bedeutungen haben, zu erhalten; b) Redukldon des In Stuae a) erhaltenin
Produktes mk elner Trialkylboranverbindung, wib Tributylboran, K.-'    In
Gegenwart von Natriumborhydrid In eonen Inerten Ldsungsmlttl; 40 c)
Oxydation des in Slure b) erhalbtnen Produkteas mit elner wfisrdgen
alkalisohen Wassenstoffpero.- xydlosung, um eine Verbindung der Fornne X 45
HOs         HO   45~4 H  C-..CH -C-CH COOH x 50
(X), R 2 ss              ~~~2 R3 worh Xi P.1.  Ra R3 und R4 die oben
angagebenen Bediutungen haben, zu erhalten; und 20 I 11111!11  11111
11111111111I    J    T ? u  EP  247 633R1 d) Cyciselerung des in Stufb c)
erhaltenen Produktes zu einem Lacton der Formel I durch Erwirnnn in sinem
Inerten L8sungsmittelo wie Toluol, oder, altemativ, Umwandlung des
Produktes 8Us Stufe c) In sin pharmnazeutisch annehmbiies Salz mittels
herk8mmlicher Methoden. s   flr die Vertragsstaaten :AT, ES, GR 1.
Verfahren zur Herstellung elner Verbindung der Formel I H : 10~^  R 20
R4 worln bsdeuten: X -CHx-, -CH2CH2-, -CH2CH2CH- oder-CH2CH(CHa)-; 



25   Ri 1-Naphtyl; 2-Naphthyl; Cyclohexyl; Norbomenyl; 2-,
3oder4-Pyiidinyl; Phenyl; mtit Fluor, Chlor, Bnom odor Hydroxy
substitulertes Phenyl; Tritiuormethyl; Aikyl mit I bis 4 Kohlenstoatofnon,
Alkoxy mIt I bis 4 Kohlenstoffatomen oder Alkanoyloxy mit 2 bis 8
Kohlenstoffatomen; elner der Rests R2 odor 12 -CONR5R6, wobel RS und Re
unabhingig voneinander Wasserstofi; Alkyl mit 1 bis 6 Kohlonstoffatomen;
2-, 3- odor 3o  4-Pyridinyl; Phenyl; mitFluor, Chlor, Brom, Cyano,
Trilfuormethyl oderCarbalkoxy mit3 bis 8 Kohlenstoff- atomen substitulertes
Phenyl darstellen ; und der andere der Rest. R2 oder R8Wasserstoff ; Alkly
mit I bis 6 Kohlenstoffatomen ; Cyclopropyl Cyclobutyl; Cyclopentyl:; Cyc-
lohewyl ; Phenyl ; mit Fluor, Chlor, Brom odor Hydroxy substitulertes
Phenyl ; Trifluormethyl ; Aikyi hmt i. bi 4 Kohlenstoffatornen ; Alkoxy mit
1 bis 4 kohlenstoffatomen ; oder Alkanoyloxy mit 2 bls 8 KohlenstDoffat- 35
men; und R4 Alkyl nit 1 bib 6 Kohlenstoffatomen; Cyclopropyl ; Cyclobutyl ;
Cyclopentyl ; Cyclohexyl odor TrIfluor- methyl ; oder elner Hydroxyalure
oder pharmazeutisch annehmbarer Sakze von duich Oeffnung des l tonringes
von Verbindungen der Formel I abgeleiteten Verbindungen der Fonnel X 40 HO
H Hj X5      ,-C-CH                                 (X), x R1   N    R 50
R3 55 worin X, R1, R2, R3 und R4 wie oben definiert sind, welches die
Ibigenden Verfahrensstufen aufweist; 21                    I 111i11 111111
IlijI 1111! 1 I !II    EP 0 247 633 B1 a) Umasetung sines substftuierten
[(Pyrwo-1-yI)afkU-adehyds der Founne Vill 6                             CHO
X so   it< 4                           (VIII), t0 2         3 15 worin X,
R1, 1n, R3 und R4 die oben angegebenen Bedeutungen haben, mit dem
D1lithium- oder damn Natrfurn-Lithlumsalz von Methylaostoacetat, umr ehe
Verbindung der Formal IX Ks-'   20                  ~~~~~~OH    o
CHCH2CCH2COOCH3 Rl 4 . (IX), R4 3                        R         R3 worin
X RF, R2, R38 und R4 die oben angegebenen Bodeutungen haben, zu erhalten;
35      b) Redukilon des In Skfde a) erhaltenen Produktes
mlteinerTrialiylboranverbindung, wie Trlbutyiboran, 



in Gegenwart von Naiumborhydrid in elnem inerten Lsungmniflel; c) Oxydation
des In Shtft b) erhaltenen Produktes mit einer wissrigen aikaiischen
Wasserstoffpero- xydl5sung, urn elne Verbindung der obenstehenden Formal X
zu erlalten ; und d) Cycilnierung des in Stufs c) erhaltenen Produktes zu
elnem Lacton der Formal I durch Erwinnen In 40      elnem inerten
L.sungsmittel, wie Toluol, oder, alternativ, Umwandlung des Produktes aus
Stufe c) in ein pharmazeutffch annehmbares Sakz mittels herldimnilcher
Methoden. 2. Verfahren zur Herstellung einer Verbindung, wle In Anspruch 1
definlert, worin bedeuten; X-CH2CHZ-; iR Phenyl; mit Fuor, Chlor, Brom oder
Hydrxy subsitulertes Phenyl; Trifluormethyl; Alkyl mit  bb 4 Koh- 45
lenstoffatomen ;Aikoxymitl bls4 KohlenstoffatomenoderAlkanoyloxymit2 bis 8
Kohlenstoffatomen ;und R4 AlWl mit I bis 6 Kohlenstoffatomen odor
Trlfuormethyl. 3. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass
man trans(i)-(4-Fluorphenyl).2-(I-
methylethyi)-N,4-diphenyi-1-[2-(terahydro-4-hydqro-6-oxo-2H-pyran-2-yl)ethy
lI-1K-pyrIol-3-carboxamid herstellt so      4. Verfahren nach Anspruch 1,
dadurch gekennzebohnet, daes man tans-2-(4-Fiuorphenyl)-N,4-dphe-
nyl442-tetrahydro-4-hydroxy-6-oxo-2H-pyrmn-2-yl)ethyl]5triliuormethyl-IH-py
rol-3-ocarboxamld heretellt. 5. Verfahren nach Anspruch 1, dadurch
gekennzeichnet, dans man transi--(4-Fluorphenyl)-N,4-diphe-
nyi-1-12-tetrahyd-hydro
-oxo-2H-pyaan-2-yi)ethyl]-2-trlfluomiethyl-IH-Pyrrol-3-carboxamid   her-
stllt. 56      6. Verfahren zur Verwendung elner Verbindung nach Anspruch I
zur Herstellung einer phHm-eut- schen Zubereltung zur Hemmung der
Blosynthese von Cholesterin bel elnem Patlenten, der aner derarti- gen
Behandlung bederf. 22        1 1|1||1 11|11 ll11 111111111
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~ EP 0 247 633 Bi Revendlcatlons pour-les Etats
contractaIt :BE, CH, DE, FR, GB, IT, Li, LU, NL, SE 6      1. Un compos6 de
formule d6velopp6e I HO R1         ~~H RR 0X  15
R dans laquelle X est -CH2, -CH2CH2-, -CH2CH2CHz- Cu -CH2CH(CH3)-. R1 eat
un radical 1-naphtyle; 2-naphtyle; cyclohexyle; norborn6nyle; 2-, 3- u
4-pyrldinyle; ph6nyle; 20  ph6nyle subsfltu6 par un ou plusleurs radicaux
fluoro, chloro, brorno, hydroxyle; trifluoiomthyle; alkyle ayant de un A
quatre atomes de carbons, alcoxy ayant de un A quatre atomes de carbon., ou
alcanoyloxy ayant de deux A hult atomes de carbone; I'un ou l'autre des
radicaux R2 at Rs est -CON RR6, oO R et R6, Ind6pendamment l'un de l'autre,
sonit cha- OUQ un hydrogene; un radical alkyleayantde un a six atomea de
carbone; -un radbcal 2-, 3- ou4-pyridlnyle; 25  ph6nyle; ph6nyle substitu6
par un Cu plusiours radibaux fluoro, chioro, bromo, cyano, trifluorome6thyl
ou carboalcoxy ayant de trois A hult atomes de carbons; 



I'autre radical do l'ensemble R2 Cu R3 6tant un hydrogbne ; un radical
alkyle ayant de un A sab atomee de carbone; cyclopropyle; cyclobutyle;
cylopentyl; cyclohoxyle; ph6nyle; ou ph6nyle subsfftu6 parun ou plusieurs
radicaux fluoro, chloro, bromo, hydroxyle ; trifluorom6thyle ; alkyle ayant
de un A quatre atomes 3o  de carbons, alcoxy ayant de un A quatre atomas de
carbons ou alcanoyloxy ayant de deux A hult atomes de carbons. R4 est un
radical alkyle ayant de un a six atomes de carbons; cydopropyle;
cyclobutyle; cyclopentyle; cylohexyle ; Cu blrluorom6thyle; Cu I'un de ses
sels avec un hydroxyacide ou pharmacsutlquement acceptables, derivant de la
d6cydklsaton ss  du noyau lactone des composes de formule d6velopp6e 1, et
ayant la formule X HO   I HO H C-CH2 -C-CH COOH 40
2         2 X 45~~~~~~~~~~~~ R2      R3 50 dans laqusle X, RI, R6, R et R4
sont tels quo d6flnis ci-dessus. 2. Un cornpose salon la revendicatlon 1,
dans lequel X est -CH2CHz-, R1 eat un radical ph6nyle; au ph6nyle substItu6
par un ou plusisura radicaux fluoro, chloro, bromo, hydroxyle ;
tritluorom6thyle ; alkyle ayant de un A quatre atones de carbons, alcoxy
ayant de un & quatre 5s  atomes do carbons ou alcanoyloxy ayant de deux A
hult atomes de carbons, et R4 est un radical alkyle ayant de un A six
atornes de carbons ou le radical trflluoromrthyle. S. Un compos6tbl quo
d~fini Aslon la rovendicatlon 1, portant la d6nomination
trans-:()-5-(4-fluoroph&
nyl)-2-(-m6Wfih6fryl)-N,4-diphenyl.-1-2-(tetmhydro-4hydroxy-6
xo62H-pyrannyl2)ethyll-pyrrole-3-ca 23 11111111 111111 11111 11111 111111 *
C  L  N  S  *    EP 0 247 633 B1 boxamide 4. Un oompos tel quo d6fini salon
la revendication I et portant la denomlnatlon trans-2-(4-fluoroph:-
nyt)-Ni4-dtphenyl-1v[-(t~tmhydro-4hydrooeW-6eo-2H-pyrannyi-2)0-thyl1-5(tr-f
luorlomethyt]-pyrroie- boxamide. 5      5. Un compos6 tel que d6fini solon
la revendicatlon 1 et portant la d6nominatbon trans-(4-fluoroph:- nyl)-N
jIdiphenyi-1-12-tethydro4-hydry-8-oxo-2H-pyrannyls2)ethyllk2-(tMwuromethyi)
-pyrrole-3-car:...- : boxamide. .6. Composition phanmaceutique, pouvant
Otre utillbse comma agent hypocholesterol6mlque, compre- nant une quantit6
hypocholest6rol6mique officace d'un compos6 selon la revendlcatlon 1 on
combinalson 10  avec un xciplent pharmacoutiquement acceptable. 7. Une
m6thode pourutiliserun compoeCselon h revendicatlon 1 pourIasfabrication
d'uno compositon pharmaceuffque tell. quo ddfinle par la rwvendicatfon 6,
pour Inhiberla blosynthbse du cholesterol chez un patient necessitant un
tel traitement. 8. Proc6d6 de preparation d'un compose6 ayant Ia formule
d~velopp6o I salon la revendicatlon 1i 



1S  comprenant lee 6tapes consistant: 8) a faire r6agir un oompos6
[(pyrrolyI-1)alkl-ald6hyde substtU6.de fonnule Vill CEO i~  20
x x R-           R4                                  '   0"" , R
:R ozX, R. R2, RaetR4sonttetsqueddfinisci-dessus,
avecleelsdiiithiqueousodio-Iithiquedel'ac6toaicow :. 3a  de m6thyle, pour
fbrner un compos6 de formule IX OH   0 I     11::.  .  . 86
CHHCCH2 COOCHI R    N   R 40 2          3 45  ob X, R. R  R et R4 sont tels
quo d6finis ci-dessus; b) a riduire lo prodult de l'6tape a) avec un
compos6 blalkylborane, comme io trlbutylborane, n p* sence de borohydrure
de sodium dane un solvant inerte; c) A oxyder Is produit de l'etape b) avoc
une solution aqueuse alcaline de peroxyde d'hydrogbne pour produire un
compose de formulo X 50 s5 111111 Hill Hill 11
1111~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ C~~~~~~~~~~~~, ,      EP 0 247 633 B1
HO   R H   o  H C-CH2 -C-CH 2COOH 2                                     ..
R1    2    4 10                                   R2      R R2    ^3 obi X,
RF, R2, R at R4 sont tots que definis ol-dessus; et d) A cyciser le prodult
de I'tape c) en une lactone de formule I cl-dessus, par chauffage dens un
s6  solvant inerte comrne le toluene, ou encore conversion de l'Itape c) en
un eel pharmacoutiquement accp- table, par des proc6d6s classiques. pour
les Etats contractants :AT, ES, GR v>   20      1. Proo6di pour la
pr6paratlon d'un compose de formule developpee I HO 26 R R                H
4                                     :  



dans laquelle X est -CH2, -CH2CH2-, -CH2CH2CH2- au -CHKCH(CHa)-. 95      RI
est un radical 1-naphtylo; 2-naphtyle; cyclohexyle; norbornmnyle; 2-, 3- ou
4-pyridinyle; ph6nyle; phenyle substltu6 par un ou plusiours radicaux
fluoro, chloro, brono, hydroxybo; trfluorom6thyle; alkyle ayant de un A
quatre atomes de carbons, alcoxy ayant de un A quatre atornes de carbons,
ou alcanoyloxy ayant de deux & hult atornes de carbono; Iun ou l'autre des
radicaux R1 et R3 est -CONRRk, oQ R5 et Re, Independatnment l'un de
l'autre, sont cha- 40  cun Un hydrogen.; un radical alkyle ayantde un d six
atomes de carbon.; un radical 2-, 3- ou 4-pyldinye phenylb; phonylo
substtu6 par un ou plusieurs radicaux Iluoro, chtoro, bromo, cyano,
trilluommatyle ou carboalcoxy ayant de trols i huit atomes de carbone;
I'autre radical de I'ensemble R2 ou R3 etant un hydrogene; un radical
alkyle ayant de un A six atomes de carbon.; cyclopropyle ; cyciobutyle ;
cyciopentyle ; cydohexyle ; ph6nyle ; ou ph6nyle substitu6 par un ou 46
plusleurs radlcaux fluoro, chloro, bromo, hydroxyle ; trifluorombthyle ;
alkyie ayant de un A quatre atoknes de carbons, alcoxy ayant de un A quatre
atornes de carbon. ou alcanoyloxy ayant de deux A huit atomes de carbone.
R4 est un radical alkyle ayant de un A six atomes de carbone; cyclopropyle;
cyclobutyle; cyclopentyle; cyclohexyle ; Cu trfluorombthyle; 6o  ou l'un de
ses sels avec un hydroxyacide ou phannacoutiquementacceptables, ddrvantde
ia d6ecycbatlon  du noyau lactone des composis de formule developp6e 1, at
ayant la formula X 55 25         I I!IIIIJ111111 L!! I 11111 III    EP 0
247633 BI HO    H. HO   H C-CH2--C-CE  COOH 2           2 6~~~~~~~~ x 10 R2
R3 15  dans laquelle X, Ri, R2 R3 et R4 sont tols que dofinis ol-dessus
comprenant les 6tapes consistant a) A faike r6agir un compos6
b(pyrrolyl-l)alkyll-ald6hyde substitue de fhrmule VIII CHO 20
x 20~~~~~~~~~~~~ R 23 oft X, RI, R2, Rs et lR sont tols quo d6flnis
ci-dessus, avc Is sel dilithique ou sodio-ilthlque de N'ac6 toacitats de
m6thyle, pour former un compose de formule IX 30 0H    0 CHCH CCH   OC 35
|    2     23 RR 1~~~~ 



40 R        R 2         3 45      obi X, RI, R2, e, ot R4 sont tots quo
dffnis cl-dessus; b) A r6dulre lo prodult de rft'pe a) avec un compos6
trialkylborane, comme le tributylborane, en pr6- sence do borohydrure de
sodium dane un solvant Inerte; c) 3 oxyder le produit de l'etape b) avec
une solution aquouse alcaline de poroxyde d'hydrog~ne pour produire. un
compos6 ayant Ia formule X cI-dessus; et SD      d) & cychiserle produltde
I'6tapec) on une lactone de formule I ci-dessus, parchauffage dansun
solvant inert comme le tolubne, ou encore conversion de l'Mtape c) en un
sel phammaceutiquement acceptable, par des proc6dos clasaiques. 2. ProcW6
pour Is preparatlon d'un compos6 selon la revendlcatlon 1, dans lequel X
eat -CH2CHv, RI eot un radical ph6nyle; ou phenyle substitu6 par un ou
plusleurs radicaux fluoro, chloro, bromo, ss  hydroxyle; triluorom6thyle;
alkyle ayant de un a quatre atomes de carbone, alcoxy ayant de un A quatro
atomes de carbono ou alcanoyloxy ayant de deux & hut atomes de carbone, et
R4 ost un radical alkyle ayant de un A six atomes de carbone ou Is radical
trluoromethyle. 3. ProocW pour la pr~paration d'un compos6 tol quo d6fini
solon la revendicalion 1, portmnt la d~no- 26              -      -       -
EP 0 247 633 81 minatlon  trans-(iu4-luop phn
nyi)21-m2hylthythyl)-N,4-diph6nyl--[2-(t6trahydro-hydroxy.6.oxo-
2H-pyrannyl-2)6thyIJ-pyrrole-3-carboxamide 4. Procitd pour la pr6eaatton
d'un compos6 tel quo dMfint selon la revendicatlon I et portant la d6no-
minat0on
trans-2-(4-fluoroph6nyl)-Ndiph6nyl-1-2-(ttrahydro-4-hydroxy-oxo-2H-pyrannyl
-2)6tfy4l-5- 5   (trlfluoronm6tyl-pyfrole-3-carboxamide. 6. Proo6de pour la
pr6paraton dun compos6 tel quo d6flni solon la rovendicatlon o et portant
la O~no- minatton
trans-(4-fuorophenyl)-N,4-dlph6nyl-1-[2-t6trahydro-hydroxy-8-oxo-2H-pyranny
l-2)6thyl}.2- (trffiuorom6thyl)-pyrrole-3-carboxamide. 8. Une m6thode
pourutliserun compos6 selon la revendicatlon 1 pourlafabrication d'une
compostlion 1o  phannaceutique telle que d6finie par la rwevndlcation 6,
pour Inhiber la blosynthiso du choleotkrol chez un patient n6cessitant un
tel traltoment 15 20 26 30 35 40 46 50    


