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Al wher ei n x is -OH2, -G H2CH2-, - @RCH2CH2- or G 4CH(CH.) The

present invention bs related to conpounds
useful as hypoohol es- berol em ¢ qu hypol
particularly, this inventigon cong8ms c

dem o agents. More
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car boxaeni dosubsf | t ut edpynr%i 2l si kyl, dr coqypyr an-2-ones and thie
correspondl ng ring-opened aci df degivgd’ ref®om which are potent .
I nhi bitors of the enzymme 3-h Xy- - I hyl gl ut aryl - coenzyne A reduc-
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R, is 1-naphthyl ; 2-naphthyl ; cyclohexyl ; norbornenyl ; 2-, 8-, or 4-pyridinyl ; phenyl, phenyl substi-
tuted with fluorine, chlorine, bromine, hydroxyl ; triflucromethyi ; alkyl of from one to four carbon atoms,
s5 alkoxy of from one to four carbon atoms, or alkanayloxy of from fwo to eight carbon atoms.
Either R or Rs is -CONRgRs where R and Rg are independently hydrogen ; alkyl of from one to six
carbon atoms ; 2-, 3-, or4-pyridinyl ; phenyl ; phenyl substituted with fluorine, chiorine, bromine, cyano, tsif- -
luoromethyl, or carboalkoxy of from three to eight carbon atomns ; and the other of R; or R Is hydrogen; -
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tuted'with fluorine, chlorine, bromne, hydroxsyl; trlfluoronethyi; alkyl
of - from one to four carbon atons, us al koxy of from one to four carbon
at ons, «or -affkanoyl oxy of from two t cepeg ZarBss r bon atons. Either R2 or- ng
S -CO\IRGR where R6s and Rs are |ndependently hydrogen ; aikyl of firom- ..

one to six QUE gébﬂw neRvl o B&% .
substituted @é ﬁ;ﬂl o i ne %gﬁ, ol r . .
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salts thereof, derived fromthe opening of the | actone ring of the :
conmpounds of structural formula | afRye and havi ng formula X below. In
anot her aspect of the present gjwventfon, there is provided a nethod of

prepari n& t he conpounds of 10 ural formula | above which conpri ses.
the steps of a) first reacting a $ubSti%-8HQ [ (pyweak)}-yial k]-ql al - dehy_de.':.*-
conmpound of the formula VIIl R - X- CHO (M), R 204 with - %
the dfllthio or sodlo-ilthlo sal t of rret hyl acetoacetate to forma conpound: -
of t he sty ucture I X R 25H : 0 -

- X-"H CH2- C- CH2- COOCH3 (IX)y, 30 R4 b) reduci ng the product of step a)

W th a trialwylBQiikiddr saidThpiera &t iethylasetddobtRtl iofbrih Y BRBouhdofthiSstlé@e pce 35 .
of sodi um borohydride in an Inertsorvent c) oxidizing the product of step _'- S
b) with al kal i ne aqueous hydrogen per oxi de sol ution to produce a conpound

of the fermula X 40 R2 >g1 HO,H HO - X- CCH - C- CH COOH
(X)), R~~t/ ~~~2 2 =2 R4 and d) cyding the product step R

c) to a lactone of formula | abgug_ Y- ﬁaLL In hnert vent such as
~ceoc ( |

tol uene or, alternativel ting t e2pro u SBep C) to a

phar maceutlcally accepta%)e salt by conven- tlonal met hods. In yet anot her

‘aspect, f#he present Invention p{lovi des pharmaceuti-cal conpositions useful
as hypoli- s5 pidemc or hypochol esterol em ¢ agents conprising a
hypol i pi dem o or hypochol esterol em c effective

b) reducing the product of step a) with a frialkylborane compound such as tributylborane in the présence - o
35  of sodium borohydride in an inert solvent ; c) oxidizing the product of step b) with alkaline aqueous hydmgen T E
peroxide solution to produce a compound of the formula X
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and d) cyclizing the product step c) to a lactone of formula | above by heating in an inert solvent such as

) toluene or, alternatively converting the product of step ¢) to a pharmaoeuﬂcally acceptable salt by conven-

v _ tional methods. §
: In yet another aspect, the present invention provides pharmaceutical compositions useful as hypoli-

85  pidemic or hypocholesterolemic agents comprising a hypolipidemic 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 1 far the



amount of'a conpound in accordance with this Invention as set forth above,
In coenbination with a phar- naceutically acceptable carrier. In another B
aspect: thef present invention providegpgodishgs of use of a conpound of -
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preferred. Stiwed-pyriding i phenl r pheryt substituled gilfefivodine; dhiodrie, bremios; eding, biforamethyleorcar- <
conpounds difoalkdxg offromdlres tojeighieatborpatorisand the otherdfithe tappbsitiedslis uhsubstitufed ar is sub-

di subst ise utstigted with pikd ebfrom pneyip isixiearbercaterutssyslonmenit oydlebulyl; Bysloperidipoydiphexyl;

N- subst i t utRBERYEAr Phagy substited witttﬁuerit'eeptﬂsﬂ broming [hydraxyl}; giuaremettyl, alkyl of from-one .
N-acyl anr ndEQPb‘@W!‘ F‘E’“%tél"ﬂ‘yﬁff’q'lﬂ"ﬁ%‘g .atomséua W@ffmﬂﬁ"’%mzf@ﬂ'iqafbe’h may- -

occur in el tvvo ga ead to a subst| rrole ddi tion

pr oduct (‘ﬁln sﬁ\/\(,8l ?DP‘B?Q;' %%7% %ﬁﬁ? arly
3 or 4 t

e ,;;bat'e:,,g t%gtét h wt‘é"f't

Si, 1 P

car bo T %‘?&)ﬁﬂed % @Hﬁ - t h 8

f1 00T i ngy &ameﬁe mcmmrass.tcb
fromthreetﬁé)N_g‘ I);—“ﬁ-ﬂ a,gther of t?tsé‘t?/vo p05|t|ons I's

unsubstltuted'or I's sub- so stltuted W t h al kyl" of fomone to six carbon -
atons; cycl opropyl; cyclobutyl; cyclopentyl; cycdohexl; phenyl ; or phenyl .-
substituted wth quorine, chl orine, brom ne, hydroxyl ; trluoronethyl, o
al kyl ofs fromone to four carbon atons, al koxy of fromone to four carbon -~
atons, or al kanoyloxy of fromtwo to elght carbon atons. Preferred groups
for Rr and RF are hydrogen, phenyl, or substituted phenyl. In a
particularly preferred 35 group of conpounds within the present invention,
'R6 is hydrogen and RN i s phenyl or substituted pheiiyl. The conpounds of
this Infention are prepared by the general reaction schene outlined In
Reaction Sequence | which takes advantage of the chenistry of nesionic .
~ conpounds of the type described originally by R Hulsgen et al., Ang. Chem -,
Int. Ed., 3: 136 (1984). ' o
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KyJ - .The known, or readily prepared, a-haloesters of structural

formia'll are reacted with the known 2-1- 4o

(2-am hoatk§Q]-1, 3-di oxal ane, II1, BP0 d4he33@esence of an aci d scavenger
such as triethylam ne to produce the N-al | yi -m ani noesters, |V. The

am noesters, |V are 45 50 65 4 EP 0 247 633 Si REACTI ON SEQUENCE | 5

COOCH 3 Br REACTION SEQUENCE 1. | CHCOOCH

Tri et hyl am ne R-CHR CH -- 10 -1

3 NH I - X- NH X 2 15

|vm)n5mar1m NaOH, H20 25 *0 ReC R3 R % COOH
CH~~~ so o

VAc 203 R aa B4 R2- G- =C- R3 COOCH4 14

X M la L vV b o

acylated with an am# é E_ %Hand §ﬁB§é&U&ﬁN’-feh¥dr ol §;§ H n aqueous base
sol.utionft o produce the NacyB- 65 N-alkyl noaci ds, V. The
N-agyl - N-al ksyl ai nhoscids, V, are reacte th the appP’Hprl ately '
Substituted carboxam do §§etyl eni c cor npoun&’ , ipr esence of .an

acid anhydride to produce a m xure of the |sorrerb sub tituted pyrrole
conpounds Vila and VIIb. Depending up@&Ithe substitue resent, this
cyclo-adé#ition 5 EP 0 247 633 M reaction affords wring rati os of
the two products. For exanple, In the situation where s triluomret hyl,

L v
o/ 20
1) Rr,cOC1
2) NaOH, HZO
25 _
CKT,P
x R,_ -~ COOH _
_ CH
30 . | - A"':20 I
N .. -
Ry Ry Rp-CzC-R, R AN r
\ / C X _o
. - oL I Y >
s 2 Ry ' ° o/,
ViIa v
L ViIb
40 \ _ C’:HO
| i
Rlﬁ R4
45 . . \ /
_ Rz R3
50 - VIIXI a
VIII b

acylated with an acid halide and subsequently hydrolyzed in aqueous base solution to produce the Néacyl-
55  N-alkyl aminoacids, V.
The N-acyl-N-alkyl aminoacids, V, are reacted with the appropnately substituted earbommldo )
acetylamc compounds, VI, in the presence of an acid anhydride to produce a mixture of the lsomeric sub-
sfituted pyirole compounds Vila and Viib. Depending upon the substituents present, this cyclo-addition _



the reaction yields roughly equl nolar amounts of the two Isorrerl o] product_’s )
In such situations, the two iso- neric products are separated by : '
chr emdt ogr dphi ¢ t echni gques wel | knowngpea247essdst, and subsequently further
purifed, If desired by recrystal Iization On the ot her hand In the case, '_

where R4 | of tle'ifo ﬂ{egﬁﬁﬁdﬂ orometh '
predoni nan ﬁBlaFé?l% oflmé u&ﬁrlr}’s% L 18 fvo one .
Hydr ol yS|an;.|c d’lsuﬁﬁdﬁ‘é?.
aci d sol ut Ifmeﬁtumw dnluﬁo%mna\{alm he &b%&bﬂ«;m

are fur %hermwma@omﬁumaﬁdybh@mwu&wﬁﬁ cah B/fRifified By ve nﬂ:eﬁ.o@ﬂ&féesses Pl
depi cted in RayidysRdf fie Gudd fnction of Eitpdinds IYlgnd OB TOAG6s adil bolution effordetfist €0 -~

with the disdehydesNiizend Villb.Thealdshgtes, Vilars fufther Banivdipl toaommpands ofthepresent ilvéntion
produce t heytheproesssestiploigd in Reaction Sequence 2. S
7- (subst | t ut eThemidelydb sdmpotinds, Wil e sea@edwiib rediithiumat lifiq-sodix salfifimetiny pletonbetite K..
are di ssol \eproduge the comrspandiag T-(sebstituted-oimolyl-5thidroxySypaioheptancates, IX. The baptancdtésch a.
S rrglﬁ.l anourPX agefdiegpivediinan inseteeivapt Aveh as@mwamhmmmsb a grhall gmpyrit ofialt ppstheemne,
‘such as tr |th,h| Aglightrecess of adrplipthorans, sush anirijubiborangyiy adred t the mixiure whishdeitheny o~
t enper at ur ¢ogjed g r“é?'@?%“g/ MMH’%&‘M?W‘& Aef 'T?W"h‘l‘"!‘@rs"m EH“'%QH’&%

borohydfrléjde“ dded. added, - m{'{)%‘lﬁ{'e | s st for e to two
‘hours arfd th a% [ de :
sol uti on. Ba?&‘f"f"%s?w S%T%'En;é's Q produces “‘:0? "’V‘" V' E‘f"

7- (substtutg -pyrolyl)-3,5-di hydroxyheptsnoFI acids, 20 26 30 40 46 65 :
: EP 0 247 63 31 REACTI ON SEQUENCR. 11 10

O—I - a gHO . |~~~ ~CHC CCH COOCH o
~>ZZ2 2 3 IXaVill o~ ~ RECTO bE =I JIG ~ ~ ~ 1 104
~~~CH HOHO -- 80CHO ' E
C- CCCCH2COOCHH . 0. 15 1 ~ ~—~ Na4 tR2 C~oc3- .
4. R~~~ R2 R3 R2
35 a~~#~~~~~~~~~~~~m~ tril111 a
IXat7lll b IX b 11
Tributyl boranet. . .-. 25 '
~~~~~~~~~~~~~ 2) Sodlumborohydrlde 3) if20 | )iNXO
a - CHZ ~~~~~~~ C- CH COH
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RI 2
b 40 4 50 x In whi ch the product contains a predom nance of. the desr red
RER conf i guratl on at carbon atons tBPR4ARBHA ve whi ch bear the hydroxy.
groups. The acids may be converted to a correspondi ng pharmaceutically
acceptabl e salt by conventilonal neans, |If desired, or cyclized to the
trans-6-12- (substi t ut ed- pyfrol - 1- yl)ailkyi pyran- 2- ones, 1, by dehydrat
55 In an Inert .solvent such as refluxing toluene with azeotropic renoval .
wat er. This cyclization step has been found to produce material containi ng
from 854%0% of the desired trans- configuration of the 4-hydroxy gr oup
Jelative to the 6-(subsitued-pyrrol - 1RPAGTIOK\SEQEENCEPTON t he pyran-2- one
| actone ring. The ring-opened hydroxy acids of structural formula 11. abov
are intrnediates In the synthesis 6f the 7 * ot ;
EP 0 247 633 Bi |actone conpounds of forrmula | and nay be used in thelrfee
acid forfior In the formof a pharmaceutically accepta?ﬁe getal or amne:

sal&in the pharmacegjcal nmethod of the present inven ion” These acids: .
react to form pharmadeutically acceptable netal and anf*ﬁ:é‘ CHaCe0cHENe term.

"pharnmaceutical ly a@‘cept able netal " contenpl at esEsaI ts formed wit h
t he sodi pot a§si ol ci um Ngﬁgr&g Bboc_ UM nym on,, and zinc 5.
| ons. Th}eén}t erm " ph et i cal y_accepfabl e afine sa Rt‘enpl ates sal ts

wi th anmoni a and or, {C nit- rogenous bases strong gh to form salts':
wi th carboxylic aB2ds. ®ases useful for the for mat i & of *Ryhar - maceutrcal'l.y-'. .
accept abl e nontoxi c base addition salts of conpounds of the present -~
I ngentiom forma ehagsg Whose limts are readily undergikopd by those ski. I led:".
In the art Thefregagiyd formof conpounds ofthe presegg jnvention may be. "=~
regenerated fromthe salt form If des- 10 |Iréd, by contacting the salt”

with a dilute aqueous solution of an acid such as hydrochloric acid. The: .
base addition salts may differ fromthe free acid forns) afribhei1sergaaunds of{--‘if-i:,_
this inv&ntion in such physical characteristics as sol{gbiScgiym awcbhyeﬂaeng
point, but are otherw se considered equivalent to the [8rago iof®f or m f or

the purposes of this invention. The conpounds of the present invention nay.
exist in solvated or unscdﬂv ted form in general, the %I- ff vated forns-

with phar maceuti cal abl e sol vents such aSs ethanol and the

like, ar® equhval e unsol vated forns for trm—pui@en;ooﬁ th| S "

| nvention. The? oun th| S | nvertign.are usef,LrI as '
y oI

hypochol est er cl e CNO’F‘ pi demi ¢ agents by virtlue of their abili tyt 0"

i nhl bitthe blﬂ esi sBof chol esterol throught i%an of the enzynme
3- hydr oxgg- 3-r thyg gl utaryl -coenzyne A reduct ase\ CoA reductase). 20:. . -
The ability of conpgbunds of the present Inventio i nhibit the S

bi osynthesis of chol gsterol was measured hy tvvoRzret hoo%. A first nethod _
(designated CSI screen) utilized the procedure desg‘rl bed by R E Dugan et o
.alnos Archiv. Blochem Biophys., (1972), 152, 21-27 fnthis method, the -

| evel of#oHMG CoA enzyne acti vi ty in standard Iaborﬁt%ry rats Is Increased _

by feeding the rats a chow diet containing 5% chol estyranine for four days :
-after which the rats are sacrificed. 26 The rat livers are '
honogeni zed, and the incorporation of chol esterol-14C-aoetate Into
nonsaponi flable lipid by the rat |iver honogenate is neasured. The
m cronoldr concentrati on of conpound required for 50%

X, in which the product contains a predominance of the desired R*,R* configuration at carbon atoms three. -~ - - -
and five which bear the hydroxy groups. '
The acids may be converted to a coresponding phammaceutically acceptable salt by converitional

means, if desired, or cyciized to the frans-6-[2-(substituted-pymol-1-yi)alkyllpyran-2-ones, I, by dehydration
55  inaninertsolventsuch as refluxing toluene with azeofropic removal of water. This cyclization stephasbeen -
~ found to produce material containing from 85-90% of the desired trans- configuration of the 4-hydroxy group -

relative to the 6-(substituted-pyrrol-1-yl)alkyl group.on the pyran-2-one lactone ring. ' :

The ring-opened hydroxy acids of structural formula Il above are mtermediates in the synthesis ef the R
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i nhi bition of sterol synthe5|s over a one-hour period is neasured, and
expressed as an | CO val ue. A second nethod (designated COR screen) enpl oyed
the -priocedure detailed by T. Kita, etembé247edsBfon. |nvest., (1980), 86:
1094- 1100. In this nethod, the ambunt of 14C- HMG CoA converted to

AC | | |
Ny gxar gdﬁcé?gg%poms LH?&mBLFaB Lecﬁnﬂéhf Lh&t%éﬁ%%@ﬁ Egrla%ﬂ& Y |
requi red fqg ,F bt BocBiita esﬁlhé ‘i‘e%hsph .
recor ded assRRodiéniblateééiisorm &sb&mﬁ Poteiabiurh, RUIBEA, magiRiB M SehiMirin, R, .ﬁaam)l es

of  CONMPQGUN déhs) The ik DhalmacRtclyasoebiable SHIRERIT cohtbH RIS st Wi Bfiférifa nd orbai rit- 1 '
and | s connagenshsbhdeb strdig enofh tb Rem Euits @ith darboxyllOate. Basks uS€hil o the fdimation of phar: For .
preparing [hesuitalg adcegisble ral¥XiObEsd adifion aite 6 conpoundaropthel prsendifiventitnfonma\ces | on,
I nert, pharwhassdiiits are esabiilyyindeestap byrdhbse skited ii the &t. can be ei ther solid or
i qui d. Soli dTHedreemqlt fapaf coimpounds df the preskat ipveoiide mey beiregehasaterd frophitive-salpferns ifiddsc .
granul ese drapdy centactingdhsinelt with axdijufe aquepns spiution ptan acidsuch ps bydoghioriceeld.can be one -~
or [nor e subst Hhedieee agdiiensalipmay slifferfromdie fepg agld fomprofthe cqmpouids efghisigeention insygh yp| - -
* mhzeéqagcharﬁmveaﬁ b"ﬂya REntekybATe sthenviasieapaidersd;cayivelgntip thefree o
di si nt egr at3°H ﬂ'PQ“‘P?sPsEfé'?'P‘ be an enca su at- 40 ..ing nater ln e e
povvders the m ﬁ'ef’ E'E:"ﬁa mmﬁﬂ?ﬂl#@%t L
the findf t? o8 Wwatgry pthang! gn %ﬁfﬁﬂﬂ?f&“‘% -
m xed vvlth ? sm a h‘;?e gol[n c% tabI e =
proport Onsofa L ‘Efﬁ mgéhﬁ, ffs.?af
supp05|tor| r@ﬂ‘ie d ure 0 y aC| r| des_-_._ﬂ. :
_flgﬁCOCQ@ Bilfy of' cdmpduh &toffiﬁé ﬂ%aﬂénﬁ@ i:ﬁnfb&'tﬂé%i&s?&ﬁe%ﬂ'o%ﬁolés&ml was
di 5per sed t.ksa&m o méthtids. Rt RreBod (aéstgaéwmsn s f 813 pRrRsTRRARISAbY YRt Ure -
is then pou, eﬁgdnrut a., AdhivEBioshein, Bibphesl (187Ryl 9520242804 ﬁmtﬁo@ thdNel HHMG-CoA - -
sol i dify. RensRIdtiyik SEnBIre laborBto ras i3 InicheasidIby fdetingd the VREA clRNC: DbifhaniLE% 70% L
bywel ght of tdhcleshdminecior foug Ge) afieriwhioh the adtd ste Sfifficed>r S are nagnesi um car bonate, -
magnesi wm st eTheabtdiyerd arb bomdgesided,sand the ingarparation aftchelestechb-¥Cravetate Intomonsaponifigble .~ -
t r agacant h,lipidby thyilatliyeihbméogesads is messutedi Toamibomglanstirpbiration of eompeund reguited for 5% t | _ng RS
wax, cocoa inhibitior of stesghsynthesis avieea dneibeur paFied istmmasuredpand sxpressedras an iG Valveended to: "0
| ncl ude the f&pesandmetind (depignatad CORsroen) emplpyedithe piasedure detallegh by iT- Kita, et €l i al
as a carri davest, (F980)i68¢ 10941400 In this mathod thegmount of 4 HMGCod @Wé!ﬂ“‘(ﬂﬂ\ﬁhﬂ%ﬁ R
wi t hout 3bt Hethe piapeneegf alpgﬁ%smvme prepapationof HiNiGrR0A reductase was memfed Thognicrampiar
CDO0Oo N WWW Qfpompoynd seguired for 8% infihition of cholesterol sypthesis was measuted andseqefded;
c 20 2599 gi§aniCeal e
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, compactin.
35 For preparing pharmaceutical compositions from the compounds of this invention, inert, pharmaeauti- S
cally acceptable carriers can be either solid or liquid. Solid form preparations include powders, tablets, dis- -~ .
persable granules, capsules, cachets, and suppositories. e
A solid carrier can be one or more substances which may also act as diluents, flavoring agents, solub!- B
o lizers, lubricants, suspending agents, binders, ortablet disintegrating agents ; itcan also be an encapsulat- =~
40 Ing material.
In powdars, the carrier is a finely divided solid which is in a mixture with the finely divided active com--
ponent. In iablets, the acfive 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, stiming. The moiten
homogeneous mixture is then poured into convenient sized molds and allowed to cool and solidify.
Powders and tablets preferably contain between about 5 to about 70% by weight of the active ingredient.
Sultable carriers are magnesium carbonate, magnesium stearats, talc, lactose, sugar, pectin, dexirin,
starch, tragacanth, methyl oellulose, sodium carboxymethy! cellulose, alow-melfing wax, cocoa butter, and
50 thelike.
. Theterm "preparation” is intended fo include the formulation of the active compound wlth encapsulstlng
material as & carrier providing a capsule in which the active component (with or without other carriers) Is
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K> " . at roomtenperature with stirring to a sol ution of 200 mmi of
-brom)4 1l uor obenzeneacetio acid, ethyl 40 ester (J. W Epstein at al.

J. Med Chefn, 24: 481-490 (1981)) angph24PbasE300 nmol ) of triethylam ne In

350 m of acetonltrlle The resul ting mxture was stirred at room

tenperature ured of dleth et her. The

et g o Rty .smf‘g& iﬁxd Hp ,, sam.,@edwth :

Tl = R B i
sic wt iabfefdtb M |§ n

500- mi ps)r t utlnfﬁofméa&l&é‘bﬁhpﬁ@ﬁﬂrﬁoﬁents-ﬁbﬂprﬁhbﬁﬁteﬁ&ﬁnatd?pr@ﬁeﬁ@ﬁ cﬁln‘/@ ned .

conbi ned, Vasdxereiples o Ritipreparagony\buitible Yol parenteraladinisiiation.and then dri Fover

anhydr ous nagSesiesaiutions sy i prépard by JissoNingBe Bétive\EmpbrRALY 68 dbiired éo\vBﬁtQirdté?&‘

and t he r esanditen passiogthé reauiting sdiution/threligh a&ﬁmsragaﬂltért@bnlii%itbrlalﬁma@el?)b@dussolving S

| an- 2-yi et hipe siafieresmpdund lin apreivgely sierilized ebivent undel stedie bondiiess er . The 90 MHz
prot on rfignet Aguacussasivtions for piadminigimtionf can he prepaciibg tisdolving the etive cdfipbund O viitein
exhibi t ed sPaedding syifable fiavgrapts,cplpring egentsitablizers, sadhickering@Bentsras Hésirel. Aqueotidisiis- .
2.20 (br oadpegF'?f@["EP'a“!EﬂFb" be"@dm@hmi hedinsly diyijed active SBponent in wajer tigeipbratth  4H)

4 1 (quar‘E Wﬁ'ﬁu natugal op synthetic gyma,tresing, methyi cpliubme,(spdivmtashoxymetiyl dl=4. 5
. and evulgseyangc igqage &?“t ermawﬂqalfmleﬁmﬁrtm d from .
’[ et r amet ﬁy i . tzﬁ;}gg unit dosag; form. In such form, the preparation is :
co desage famn oa _
2532303 di ﬁmm mwprepamtlon. forexample?t hyI o
a-k2. (1, 3-

m {205 mmmm@:%mam;ﬁmenﬁma ﬁtefee%ﬁ .l, OOC
under dry wﬁ@emFmAnSMamuhema&toﬂap ht,thi

i sobut yryl o b ebotle0.8 igikfto Bbouts.0 g eédgwa a.eua P ow y a aed Wi T
stirring. Aft he doeabes,i Ih&ﬁev&ﬁﬁaﬂﬂ%ﬂaﬂ d&peRtinglupéh the ré di#érﬁeﬁl%?ﬂ-nﬁ batiestehb detdr

addi ti oral t@canditiontbeing tentbd; dnd the[zonipctnl bﬂfg@mﬁl@ﬁd!ﬂe@f\lnﬂbﬁbﬂbﬁm ﬁ

et her sol utpadiqulsvaiuationdéeithinatbeoskil stthe/mt. y' Wi t h portions of water, 2M

hydrochl ori c Tasi followlog eamples Hlustrath pariculer raatiiads fonprepariicbolnpounds, in goackdanoewithdié ed
over anhydrigHgationaihesesxemples are ilustsativeand arernat to berread ast limiting thi seopé of the Is}e:tibd as

35 g of ac-¥is gefied by theiaprepedaimay ¢ ) -

et hyl J( 22 net h%l - 1- oxopr opyi ) am no] - 4. uorobenzenzeacet ic acid, :ethyl ester.
The 90 MHz Eﬁ‘? rragnetlc resonance spectrumof a deuterochl oroform

sol ution of, the. pr uct d signals at 1 2 mJI ti pI et 9H)

(rmul tipl et st aphenyi)-2-{1-matiiylethyl)-N4-dipheny)

tiplet, 460(tr|plet IHJ45Hz) . 5.81

) ‘| Jan 747.. Barooxa!

(singlet, Rer m.||ion downfield
fromtet rarret hy QT.-QF?E J@'W pygr%tgwaml_n" otche "eamaddom ester

- a-K2-(1,3.dl Xﬂm‘b@f:fﬁb)g‘%ﬁﬁﬂmo()gf moNRARL ofmof o
etic acid. alfoom temperufebilh tshrﬁﬁbt@ {E 902%5 chr I ety P B
and 12 g ( 3eer grw) épsﬁineﬁﬂ . WBY. Otidin » d ml A antiB e
was heat ed 380WEdf adehkris TH6bulE rﬁmdwmaﬁné h&'&ﬂd%n oditd! ©d-
to room t ersp@mbdfidiethyl eﬂmncmmed;spasﬂn dadéot&mlmh tdriaRdithe wiBWi  Of
wat er . The 30@eipottiomsypf 28 hydrochi@ie ack Theoibitbd\ektiabts Wérd Madebaslc Wilh25% B4lR6Us Soduay €7
was aci di f figdtoxideisblution endeairasted twide il $00inil pariions af ethyl acetith, THeathylQudtite6dradk e Ce
wi t h 3068 nicomkined; washedsiucoessivply willv watertand bridg, and then diied oveparinidiid nRaYiesioR saifabe €
washed wi t Thefryingagestwaesgmoxed by fitraligniand the resiigecopéenimatei it Yied 48,5 gona [B{1@pdlexas at ed
to yield 3@ mﬂa@bg]#ﬂuorobenzeneacetic acid, ethyl ester. :

t[2-(1, 3- dI P%M"'él’ esprRaneaspepirim of the,pmduat iy deuterechiaroRuim ehiblsisighan -
geLeaget i C é '9"%%: @‘?ﬂ"&ﬂ"ﬂoﬁ%%ﬁ@ﬁﬂs‘ l;zgﬁ @8 (inultipiet, PHY: 385 (okdz
per

g ok % Itarlsnram ules. e?é‘% é gpﬁ"&?ﬁ%“@ﬂ%r _
(1o SLap A Wiireak bt :aé'& aﬂ HE 9& t am dgha?S .
€

ITUI-

proton ffag r'tﬁﬁ(ﬂ'!g'e& TH:¢Ea iTHr54-5 Hah: and 6.8-7. Dimuliiplet; he
product es m ownﬂel tetramethylsilane. :

Step B. Preparation of

af2-(1 .3-dtoxo|an-2-yl)ethyl]-(2—methyl—1-oxopropyl)ammo]-4-f|uorobenzeneaeetic acld, ethyl ester.
&6
Thisty grams (100 mmol) of a~[[2«(1,3-dioxalan-2-yl)ethyllamino}-4-fluorobenzeneacstic acid, ethyl
ester from Step A were dissoived in 200 ml of dichioromethane together with 28.6 ml (205 mmol) of
triethylemine and the resulting mixture was cooled to 0°C under dry nitrogen. A solution of 11 ml (105 mmol)
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bited siignals at 1.11 (doublet, OH J=7 Hz); 1.4-1.9 (multiplet, 2H); 2.85...
(mJItlpIet 1H); 3.32 (nmuitiple, 25 211); 3.75 (nultiplet, 4H); 4.52
(triplet, I “H J=4.5 Hz): 5. 73 (sl nEpPa247 6331, and 6.8-7.3 (nmultplet, 4H) -
parts per mlllon downfield fromtetramethyl ail ane.. Step D. Preparatlon of

N, 3- dl phenylyp; lofife 1380 mi of di |
di cycl OheXylpﬁ@rﬂeﬁbduW&%i sﬁ&dk&ﬁlﬁiﬁﬁgﬁmﬁﬁ%ﬂéﬂ drﬁiwi@ds:mmg Gﬁiﬁﬁgﬂm

over a two lafersoldfin v wadhed Suckdasibl &8s Qdid, REd Bl id;
179.6 Mol @blutR,jdnd ﬁﬁe.—ahdﬂﬁeﬁdrféﬂﬂerm %Hmklﬁﬁléd@ﬁbﬂgz lgf%esa Idﬁ

di chl or oget Bagef afl2i(€3-dioxbiln{2iyl)Nethyl2-MEthFH Dkdpropiijamingl-4-MioRbeiasne obtic oM,
addi tional 3&etn nutes and then diluted with diethyl ether. Theresult ng

m xt ure wasf i | The&8iMHiaproton magoetis resananoé spectummbadeutstoehiorofmtsolutioh of the prdduet exhi: e
recrystal | i bitad signalgat 6.2 (mldtipBO ) ; §.7 (hulthleB 2id); R.AS(multiplgt; 1H);, 335 @hitiplaty2H) n3.80muinp .~ -
122-123C. AfipletyaH tf.20dquadit3HhNTH) OhB(triplet, (], JBLG LD 95 811§inglet, BHXand6.8-B2(ritiplet, . .-
Found: (o g@Hpeests parmillion gwnfield frongteamethylsliene. nfr ar ed spectrum of a KBr pel | et
of &the conmpound showed pr| nci pal peaks at 2215, 1630, 1595, 40 1549, .1490,
1445, 1330, SteB: Prapasationdf r eci procal centineters. Step E. Preparation of .
1-12-(1, 3- dp&%&‘[%ﬁm@lamz)yng-t othyl -1-oxopropyl)amino]-4-ﬂuorobenzeneacettc acld.

fuorophenyl ) | )-Nt . 4di phen 1H pyrral e- 3car boxam-de 45
Asoluti® ‘1"5@5 '2' fom et
cBerd loPBerdta

of the est tep B and 12 g (300 mmol) of sodium hydraxide in

%éehé'ﬂﬁfﬁga £ Yo "%Q%;EF%%%EM&% s;%lﬁ?;sga?fg‘é‘;

o.1[2-(1, 3

fl uorobenzeq

(439 MD! )  falled bt Lo pb b o ot escri

St D ajove, @& aa;w&Q %F.ﬁJ aaeengrQ.rhyé fusiveufeld, SRR 025 1
Uti ON ORdEd foOfeld @a gtworbawa-ﬁzh aééu;xe:aﬁ- %ﬂfyl]-(ﬁne Hfl)ﬁmfﬁﬁlsl—fﬁ Gd to

roomtem P 2éndkdeticCachivihich Wased WkHoRMM@Er puliicaRn.ON Si | Ica gel ,-‘eluting wth 4:. . .-

1 hexane: et hyﬂhemﬂﬁﬁrﬂoﬁma@mﬂméépemﬁmwaduﬁ:&m&%m&oﬁﬁofmﬁb&dapem.
starting nabiedisighald 417160 (doliblet H; U57SHZ) 1.4-2.0 (hitpleq 2H] Eces i@, 1H) § 1132 (nﬁﬂﬂétorJyl L
et her prasvi 2id 359 (multPlef 4H)3 432 (tintet, THAE4.5 He) 5(73 (shglat, tbi)3 and 6.8-7.3 (muitiplet, 4H)Paﬂs -
| an- 2-yl ) et berinilich-dowinfibid from terweetyisiang- ( 1- met hyl et hyl ) - N, 4-di phenyl -1 .= -~
H pyrrol ei - 3-carboxam de, np 169- 162C. Anal yzed for CTH31FN2QCB: V\,s
Calc.: C, $WP58‘9!&93HWWW'PH€MP@YMMP Found: C, 75.04% H, 6.12% N
5.89% . -
1 ’ B o 24msolytion 0!3171 fﬂw@hwlaqrbadﬁrgﬁa i £50 mi of dichloromethane was added dropwrse
5(4-fi uoropﬂ‘@ﬁ _hgur s'&“ 37%% \ ‘9?@‘141'@- anflipe. B #I e-

3-car boxam ¥ Sl,&f raddltbnwascomp ote, the mix

1[2(13d T o z‘z;g "g&"ﬂm ’f‘ﬁ"“’d
N, 4- di phg g@fﬁ%’l I_.l,e"ar C)X BP é?/ %P
concentrate gﬂf& gci d |n 1200 n1 of anhydrous et hanol was heat e_d
under refl ugg Séo'ebggﬁNgséﬁ{ NeopgUrs. After this tine the mxture was = o

cool ed toropgm&errgeg W-es ﬁ afed, and the residue taken up in 1200 '
t

mof 311 acqﬁ@mmmbaﬁmaﬁ ofind w.#e.rmwee lirfdipg pda 3t éenﬁao k!
o xturewas fea0, 1ag0, YAECT356, 7bsl>am<mfrdcrpfdcél timetersO ags g tper\mlﬁ ﬁ?
sol ution was cooled to roomtenperature and partitioned between | I iter of AT

di et hyl et hstep E(Proparationddd0 nl of brine solution. The organi c phase was -
separ at ed, meedmmlanezm)ahﬂﬁ-@-ﬂmdhe@!}d«umtbylambmaﬁrenmh-bﬁm&mh&mdﬂ e,
dri ed overanhydrous nmagnesi um sul fate and concenfrated. The oil which _
resul t edSwas & solutipry ot 25 g (28@ mmioh)i of o-[[2-(1,3-dioxolan-2-yl)sthyl}-(2-methyi-1-oxopropyl)arminc]-4-
fluorobenzeneacetic acid, prepared as described in Step C above, and 98 g (439 mmol) of N 2-diphenyl-
propencic carboxamide, prepared as described in Step D above, was heated at 90°C with stirring for four
- hours, (Vigorous gas evolution occurred for two hours.) After this time, the mixture was cooled to room tem-
perature and chramatographed twice on silica gel, eluting with 4 : 1 hexane : ethyl acetate to separate lha :
S0  product (R=0.35) from the starting material (R=0.5). S
- Recrystaliization of the product from isopropy! ether provided £9.5 g (119.3 mmol) of 1-f2-(1, 3-dicxa- R
lasnz-zéyl)eﬂtyl]-s-(d-ﬂuorophenyl)-z-(‘l-methylethyl)-N \4-diphenyl-1H-pyirole-3-carboxamide, mp 159-
Analyzed for CaqH3FN2O3 ¢
85 Cale.: (,74.68%;H,627%;N,5.62%;
Found: G, 75.04% ;H,6.12% ; N, 5.89%.
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mum ahount required of hot isopropyl ether. The crystals which 'f-orrre'ol' upon |
- cooli:ng were collected by fil- tion to yield 36.8 g of 5-(4-fluorophenyi)?2-

(1- et hyl'et hyl ) - 1- ( 3- oxopropyl ) - N, 4- cérgsaressst+ i s pyrrol e- 3-carboxam dé.

A further crop of 9.8 9 of 'cr-'-.ystals wer e obtained fromthe nother |iquor.

Anal yzed fg§ % g3: Caol . C, 76.63% H 5.99%; N, 8.16% Found: C;
76. 48% 3 Eg pe? > ' )i _ . S
2- (4-fl uorophen -soxeﬁ%wne y"e@f’@ g%ﬁ é’l %i E Fleny g?n no) car bonyl

| H | e4. 5 _ |
}ec eogﬁi{,gt ;4&%‘;‘2&_&@,% Z@_ﬁ% 'm“"') ol g(ga‘%mn'%emﬁ (Aﬂml*ﬁﬂyﬁ’-ﬂl -(%etmiﬁ% s,

added drOp\ﬂ‘&ﬁoﬁlﬁfﬁhﬁﬂuééﬁﬁoﬁﬁsﬁﬁ&aumrﬁﬂuxmﬂﬁgﬁmhﬁﬁe.ﬂﬁﬂthlémmdm (8.4,

9, 267 MMDhwas tddled BRook terfiferdtus, banidstittated, diidihe radidueaken i 20xl ofd/Oll adétbriz wiids -
conpl et e, Qnd 2g ofp-tehienddulfdicaciibwis added] Thisimbitrsmas hastettidel redie withistiringdor 4o days

period of &aferwhichtingecthe sblotioniwas erloled togoosdémperature and paritbnedbewbedraliiteBiF disthplathess at . . -

0COC. andet hend 200w efbritesoll¥@OC aft er whi ch a solution 30 of 36.8 g (80.9

1)

mmL) of The organic phase was separated, washed successively with sodium bicarbonate solution and brine, =
= (" 4f | uor ogtiRsieysraphygrousfeag Iuetswwe nd qoncepiraiask The ¥ whichresulted fH e- 3- _
car boxam dé'““‘fﬁ“’!?ﬁﬂt&qﬁ'ﬁm };G"WF“‘S’P"‘“F‘UP'F'EHW & over

il T} %tﬁéﬁmm mwwwwmwvww

‘a peri O% ot’a't"ﬁl fo
m nut es®™at

60 m nut es. 'm'é'
m of Ice- M
ound: €, 7648
successively wWth'water  an

nycon?n entrated. Flash chromat ography ofthe residue yielded 37.9 9°
Iu%w@pwmﬁoﬁgydr oxy5( 1- me-
hyl et hyl) - znxmm%ﬁhmﬁwhﬁaw efhiyl)-Belc aHe RV (pHehidm o) IbBnyli-1 R

aci d, net hylan@Sid, methpestdO M-z prot on magnetic resonance spectrum of the
produce exhibited signals at 1.50 (doublet, OH, J=7 Hz) ; 1.8 (multiplet, -
2H) ; 22646 (dw&ulﬂaiofreéﬂuyldoaﬁaddva}a(zaﬁl,wnmd)iniab()mlaaaadubedﬂaahﬁdrofurawas 3.5
(nud- 40 talidefidmpwise foa sfirred sGaperisioh ot flegdne-wasied sodRimbhydrid® (8.4g) 267 mehal)in 200kdi of and
6. 8- 7. 3 ( migtrahydiofirgn al0FE) Witnigbsevplationivhs coompleid BR2ml eﬂZcb'MrﬂruylluﬂuMahqddslmbane

Step H Pr. emggﬁraolﬁkxﬂulfmar (ffg{”%uorophenyl covled 5 ZBXCsfepwhich a sluton

, 8Adi hyt r dgXr tingesp les f eavle a sol

"Hyr r)c/)Pae %f%g &9&gn 'a‘ﬂ)d!é 544 mel)'z- 1-meth[:l(emﬁ?3-oxoprowl)-N.4-diphenyl-1H-pyrrole-a-

'35 diluted with ether, washed

t 45- (4-SEperamig . Fabove, ifd WemRsdeq aver aperied of thirkmemes. 1 .dl -
oxy- - oxf)-an E'H@m? Gritabitsapiakii ﬂsscwmw%eampw%m%@ e
bubbl ed vi 7 ah, ¢

2- (4- 11 yor aphx t' ditl:n of:gsel:llofioe-cold 3M hydrochioric acid,
B = 3'#%“ g

nmet hyl est o

| ;)f anhyflro(t%‘fﬁl 53 I , a S irbcf %hﬂgﬁt ﬁﬂ&%
eqper a ur%Halﬂ Hhlh¢8 rﬁtﬂﬁee 245@!@%;2 i Hep; 28 2();3
' Q~]9/)@ )t)@s'lt((ﬁbléi.@ﬂ} QM(ﬁlﬁﬂiﬁ thaﬁﬁg-'pgf lﬁﬂ& 1 'II r@ﬁ@fﬁlﬂlﬁ)ﬁddﬁﬁeld

al | oned tommﬁ&mymto 00C over a period of three hours during which
there was vigorous gas evolution. 56 The dry I ce-acetone bath applied
to the reastép®nPrepiatiohofras repl aced by -an Ice bath and 18.3 m of gla- dal
aceti c aci @%Re2-¢-fiudniptebnylpSlihydrey-5¥ binbibyletinyl)3ypheykd-NohemyiamibicatioryPa-pardib-1 M
hydr oxi ¢e hejtarvlcadidamdd 30. 5 ml of 30% aqueous hydrogen peroxi de sol ution.
The nxt ur e trapesS-i¢figuwenbenyl)2-(&-mpthyleteyl)hiA-dighehyd-i-{2ftefralydrad chydroxyxBeaxo2b-oyrara2ylet

t enper at ur &ylbipwiplgicarbiiamide >

Air (60 mi) was bubbled via a syringe through a solution of 2-(4-fluorophenyl)-3-hydroxy-5-(1-methyle-
s0  thyl)-B-oxo-3-phenyl-4-[(phenylamino)carbonyl]-1H-pymrole-1-heptanoic acid, methyl ester (48 g, 84.1
mmol) and 92.5 m! of 1M tributylborane in 100 mi of anhydrous tefrahydrofuran. The mixture was stirred
overnight at room temperature and then cooled to -78°C. Sadium borohydride (3.85 g, 101.8 mmof) was
added to the cooled mixture in one portion. The mixture was allowed to warm slowly to 0°C over a period
of thres hours, during which there was vigarous gas evolution.
&5 The dry ice-acetone bath applied to the reaction vessel was replaced by an ice bath and 18.3 ml of gla-
cial acetic acid were added dropwise, followed by 204 ml of 3M aqueous sodium hydroxide solution and
30.5 mil of 30% aqueous hydrogen peroxide solution,
The mixture was vigorously stirred while being allowed to warm to room temperature overnight. The

.12

dr| ed over anhydrous nmagnesi um sul f at e,_ o

§ 19 ok %8 Gl envéipl were phtalned fom Hie oler lausr. addi ¢ i onal -
: % %I dified by the dropw se addition _of 300~ .-
tr ne



-EP 0 247 63 331 nmixture was then partitioned between diethyl ether and

wat er and t he aqueous | ayer was separated, acidl- fled, and extracted with
ethyl acetate. The ethyl acetate extm7m1/\/ashed W|th brine, dried, and
evaporated to yield crude R, RW2(44uo-

h | 4,
Ir—l?gy(rapgl e- 1%@%%%3@52{?&%%@3@%“%&'@% aﬁg @ﬂ?\@ﬂ er pﬁ%o&h
Iﬂﬁefizﬁfui‘?' &&e@ﬂa%%ﬁ%ﬁﬁ%n*@%@@n&ﬁﬂp&éﬁﬁﬁ%ﬁtﬁﬂ&ﬁ? 343.60.9
£
of tran85(4-d°cidmfcﬁ)ﬁ£ﬁﬂ¥d3ﬂh t(*jrthémh tIo. y) N, lg'ﬁ&elrnylj2 1 'b I

rahydr o- 4- hydrme;eﬁ.demﬁuwm&nyérmﬁchy&dabyhaawum&msmﬁaﬁwmm:as a
f oany sol i d,wasphréetssfdphedin plovidecad dfadtrane-B34-miohdiphanhyl)-4-(i-meBtethyl)-N,4@ipheri-B(tet- H.
6.15% N. 5. rdlﬁﬁfp—WruG—B—c@p&H@yrﬁSﬂM)etﬂyI}-ﬁl -fyirote-3iarbixaiidas 4 formy sofid, api 9849790 S
found by HPLC AmeiyeeddorCaiHa:Fshprise a 9 11 nolar ratio of the cis- and
trans-i searerdelcf or rﬁ%ﬁ%ﬁ’b%ﬁ%dﬂdﬁyﬂecryst allization fromtol uene-ethyl -

acepat e yi elfgundic GI346% K6 Nr%'zaﬁrans form rnp 148-149C. 15 Exanple 2
Preparton of This material was found PLC analysis to comprise a 9 :1 molar ratio of the cls- and trans-isomeric

R*, R'-2- (4- I/msef gt WWW&WW%?%PWMW%W&HWWWam |
no)car bogé/ 114.8‘i1¢9p ole-1 20 -heptanoio acid, sodiumsalt Anm xture :
of trans- (A[%—f ophenyl)-2-(1- net hyl et hyI) N, - di phenyl -1 -t et rahydro- 4 hyd
r oxy- 6. oxo- %@#an 2-yl ethyl]-1H pyrrol e-3-carboxam de (10 9, 18.5.mml ) -
and 0.74 g (o]@pnudyge! ) of sodiumhyd- roxide in 90 m of a 1 :2 mxture of.

t et r ahydr of lﬁ‘mﬁp UREs.4 n-_o 40 1 Lo o

rmsloyﬂy'ita £ ddfin 2 '

solid dried ] e infrared spectrum of the pr oduct exhl bited -
princi pal absom&mwmamﬁbm%%.z—(m&wé  4-dibReAf-1-{2-Rdtrhby Wmﬂ
1316, 1224, 2upHradd4n meaumaf?mbﬁawgm o@Qf ton -
magnet i ¢ r es@dUARCId ni pECt T2 mixtard oftetiafytionfal- @4ter vibs Bitidayd oG] Thivnhitlare &eéanbwanoof

t he prodexct ovainh Sowieid 259Cgafal whichttimd it Sds ¢oticantyhted and thaé réditiual Gblld dridd undé¢rvadutinp| et , -
4H); 1.80 (doutHEdnﬂQied arecinimedf the pﬂndmr-xhlwed indifa} abisbrption bedk® athd0; ea1, 1608, 1865,

doubl et's, J-13H, 14884412, 1318; 1224,41§9:844{ T54| and 7023pPiprocgl ®ntime®er. nul ti pl et, . 12H) .
7.50 (doubl et Thsﬂgw#pro@pun-mmﬂ@regme@e qu efia hexadpu ﬂmmwsﬂfomspmm 'Offhe. R
SEMEE bt RS i e e R L e
thyl) - pyfir | g5z ) ’ u mulfiple c
trans. - (4- ff@aﬁﬁpﬁﬁ%@Nanasaﬁﬁve'ﬁw)famew@mmwmmwy@aﬂe 2H pyr an-
2-yl)ethyl] %l;éorgne thyl)-pyWn Te--c arb oxam de 40 Step A Preparat|on

of e-ff2-(1, BRE8LA 0. yl)ethyi] am nod4-fluorobenzeneacetlo acid. - .
az-[ (1, 33D exal af n%fyl )eHyam no] . 4uorobenzeneacetic acid, ethyl ester(36. 5

9122.8 mnol '"" M' ;LE-...,J' ll REf- (Rt 8\‘0-4-% ‘-’!- ZI;I'D- et ﬁ? Yrifflucrome

di-ssol ved "E p--mn """M xtoTe 0 . CgEther
7.6 9 of SOQhAEEH rrro-mmvm- ' & frﬁ'l ..9' Qd)xy-ﬂqt arl- 2l ek é

.peciod of t ) pRRied Rrbokeriide | 5 SOIVE T E 5'
renoved wnd€r vacuum € 5ol i d resi due was taken up In 325 m of water and-..

a mxture oBStepA Popadtiogbfacii2i 3-diofdan-y)éthyllamino}-4uckbérlénerdbtic astled Wi t h-
stirring. After stirring for a time, an additional -3 m of glacial acetic. . .*
aci d wer e addesfizafd-Didxelan-yjethyiiamimai4-tuorobbrzenehertic athd, ethyhestes (36.5 §i122. smiwpbewer e-_
col | ect ed byrefiasdesaibedabpveinkxample WiSteh A)wes dissalvadin 1500 mi ofa 5 : 1 mixture of methanol-water s
45 together with 7.6 g 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 stirving for a time, an additional 3 ml of glacial acetic acid wereadded -~~~ -
and the mixture was chilled for 75 minutes. The solids were collected by filtration, washed with waterand ~~ -
50 then ethyl acetate and dried to yield a~[[2~(1,3-dioxalan-2-yl)ethylJamino}-4-fiuorobenzeneacetic acid, mp
218-220°C.

Step B. Preparation of a mixture of
5-(4-fluorcphenyl)-1-(3-oxopropyl)-N,4-diphenyl-2-(trifluoromethyl)-1H-pyrrole-3-carboxamide and
55 2-(4—ﬂuorophenyl)-1-(3-oxopropyl)—N y4-diphenyl-5-(trifluoromethyi)-1H-pyrrole-3-carboxamide

a~[{2-{1,3-Dioxalan-2-yl)ethyllamino]-4-fluorobenzeneacetic acid (6.06 g, 22.5 mmol) was dissolved in e '
45 m of rifluoroacetic anhydride and 7.47 g (33.8 mmol) of N,3-diphenyl-2-propynamide {prepared asdes-
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50 " then ethyl acetate and dried to yield

cl 2- (1 3-di oxal an- 2-yi et hyl ] am nol - 44uor obenzeneacetl o acid, np 218- 2200C
Step’ B.- Preparation of a mxture of gpga4763381.
5(4-fluorophenyl)--(3-oxopr opyI )-N, 4-di phenyl 2-(rifiuoronethyl)-1

H pyrrol e 3- OX i1, 83 p for.a peri
2 & vor o B S e I e
-] t ovemlght

,a ([2<1 3- DiTh¥ 8Xcask titudfos@tic3rh) ddd Wad rémbield QhdePRREEK QAER4tbrvas Gldéd (f&uaﬁﬁa&,

5 npdl Jumist dtbnhdtb gR6la h dbE béNitioh. fThis @6IRRA Whs Simdditysbim @Mpetittle for thieed
(33 8 MDhgurs) frhd\nfiufll wesasdyded ith NARdighaid-2 probyramidé,sad adfeciitfie fodnted. Afterthrds 247
633 Bl. Cchoubsthisalaipitate Rasruaoded by firatiGi.ep D) was added. The resulting mixture
was heat ed (Theleestane ivaswembed from theffilireld under acuen andhecsold rasiduie wias taken up Tihether,
m Xt ur e \isashedeuecassivalyowith teapdriibns/af water, two portiorsl ofisndivedizaibonatesolitioncand teeipbed and
t he it ufians effsinganddriedpvenaphydrpus magnesiumesulfatesThe pmammwmn@rmwmm was
renoved uadude pixueofthe wediteeampoundas added, foil owed by suffici ent _
acet one t o JhipabdureanseRaRRLD: quh@ﬁ‘amlmfy%@qotﬂtqﬂﬁamﬁ“sfﬁ“ﬂméd bnixiugo m
terrperat qué‘ei‘ﬂ?P'efhWr"E@@‘Prours The mixture was seeded wit
N, 3-di p P%"’ - a'meagfﬂs éﬁﬁ“%’?&?ﬂ&%ﬂ"ww%ﬂw‘éﬂmﬂ#ﬁ@m%&r s,

gg'esflpl et o tzzpv%ma roved & fL:'?;tfr '%PadJ%% 55 fnn%.u%ofa,ﬁs%ggﬁ;rom
washed sugg ;,% (ngy& germ {,,o ns of

bi car bonat eﬁ\@&é& bid ¥mpetndelbté@rrdnth Q—cﬁpﬁﬁﬁ 5.
arﬂ@drgusm&gﬁ&hﬂmpﬁg},&g@%f ﬁ,;det er vvas rem)ved under vacutl'mto yield a
crude m Xt Urrde 96 Mi\otbiRadnbticPesoAERBEN paEEM of Aidckterichbrofofn stfkBonuP thitriateRsl el

col um cheieanighgs ather @iplet 0o7HE, 2H) ; JiZbi(ERet)S47Hz, Sy} 7.09.3Wintiliplat, H4H]; dhdXd43r e oOf
hexane- et {singleta ti)patteper hillion Howrfitld frém Rtrimathyililadecd Was

5- (4f | uor opheny-) 1-( 3- oxopropyl ) - N, 4-dl phenyl -2-(trifluoronetW)-1H.i5 .
pyr r ol 28- 3SepChdreandtidecf The 90 MHz proton nagnetic resonance spectrum of a
dout er oc hEni@f(e-ﬂm¢limm-Mdemometmmwmmm
(triplet, mﬂhﬂm'e-mmﬂﬂﬂe’@!!d triplet, J7Hz ; 8.7-7.3 (multiplet, -
7.40 (si n phaw&mew1£?g¢ee?hvdmhvﬁamssoxseﬂ -Pyan-24 ﬂ@vﬂhﬂw fom
tetrarreth ’sPl‘&'ﬁ oarpramidec on d corrpound eluted fomthe colum was . .

f1% - h
?tgﬁflug;gwﬁ% 4 {poms 'ﬁrfﬁdp%d g Siio B 1w et
resonance SH‘%& ME% n Sié

Te § utlon of this materlal exhi -
bited si g I s = %EE:EE{M:R! ¥ *
7.0-7.43 ﬁ& ﬁ'{g'd'g)ﬂ ng e{°'4' arts-per %?)Ftlﬂ%uﬁzzﬁ
downf i eI d fr,,@ el Fdr @ gp%e .S lane. 25 St ep C. Preparation of

trans- 2- (4ayl: urbogynwﬁ_z;%%ldnm‘giwl -d-[ 2- (tetrahydro4hydroxy- Soxo- 2H pym
2- xég) gt Qy#&hwoggss:iggdgmﬁom@vﬁi; ngzm de and S

t rabs guahe p rinstb-14-Miorophed Pl @-diphekyil1d2(etrhy R - Hy droky-6 o) 2m§wﬁ@ﬁ)a&l;ii-slyran-
2-yl') edo hy (tdfudrokdiT pyrrbl&-g carbdXiinide Wés found AUpbrons eryétiRatiBA fréridluend t6 Gontalid. Beey al
nmet hods defitabiene s salvehboficrpdtaliizdtion Shet0s-1@°end H, the title conpounds were

prep- ared fAngipaetifor CaHaNIO00.25@aunds of this exanple, Step B. The

el enent al Calnal yE&ets.78fk ;i & 78% 0N 4 2P corrpounds wer e: For
trans-5-(ﬁ0UP¢UoF0§ﬁfﬂ§WI"b4R§% Mi498ny| - 1- [ 2- (t et r ahydr o- 4- hydr oxy- 8- oxo- 2H—p
yran- 28yl )et hy-2-(tri F-

Claim=
for the Ccntractihg States :BE, CH, DE, FR, GB, IT, LI, LU, NL, SE

1. A compound of structural formula |

&85
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35 [l'uoroneithyl)pyrrol e-3-carboxani de: Analyzed for C311H2N204: Calc.:-
65.72% H, 4.63%:; N, 4.94% Found: C, 65.82% H,4.91% N, 4.69% The ..
trans-2-(4-f| uorophenyl) N, 4- di phenyIEgofz&égg?rahydro 4- hydr oxy- 6- 0x0- 2H—.p
yran- 2- yI)ethyI3 5 4o (trlfluororrethyl) pyrrol e-3-carboxam de was found,

upon recryst I zat' f uene to cont i n 0. 25 os of t 0l uene -
sol vent of & %‘I;@? '%g %ngg%;
07H8: Cal c. % oun % N

4. 60% 5’ B rAorbdd gm.twoacaeaa rdw,gsrsmmea%cumnmm&gs aﬁa gl
LU, NL, 5SE sﬁﬂclgnta&tdﬁemw&'&dloﬂf)geﬁﬁursgﬂﬁﬂdﬁ ahis G6tichlvas stirétbat fobm tempela

Bl cribed aia@derHebiare s see ded with NB-diheNyRE-prRRf\HEFIde, Bhda b@apléaielfaﬁ;eanmwree was’:
heat ed undeaoursahib prsciditate was paowd bgfirdtbace and one-hal f hours. The m xture vvas .
then cool ed, divchcdtontivastrenidbedifiohitheditanander vacau shd terselidasbiiaelwastakeh beingihed ure .-~
was sti rreduamwwelyﬁuawenmmmf wapodiorse! sodiun bicgrbonate eolutias, andtwoyped o
under van:uuhnsdhﬂhewmmedmmrﬂaxutkmdmadm#hmswfateﬂ'yeaherwa&rbmo\@dmwr\awmweldo
gi & a honewemixtgebfie twoiite ompountsl ut i on was stirred at roomtenperature
Tor- three houhismizire wassenaratedkysolwanchematedraphyin G0gofsicagel, eltting Wit A+d mivdize and
a preci pit ef bexaos-stiptiacelale er -t hree hours, this prec itate was renoved.-by- "
filtration. THe m efties wasrﬁm!mmmﬂ»ﬂw?wﬂ Acdinbprpyb-(fiueromethvir il t he

solid ré§|cﬂ¥E°' l"up i n ether; vvashed ucce sively with two ions. o

? r O\r/]vgt g; br % Wémﬁl %ﬁn%&g b

t hervvasr e g“ﬁlﬂﬂﬁ :&Hmﬁ (?rfaE ﬂﬂb?é F\rl} & ol fp FRE

e npoun g Y‘% (]’ﬂ'gl ‘F‘F I’@ f.)(% J} Bi]w %Jag-ﬁé Of
ca gel o doni S P S A< S A .‘ﬁ&eﬁaimt i

f raCt ion e'ﬂit&d? A&ﬁ%tzsr (iplet, J-7Hz, 2H) ; 4.25 (iplet, J;?&Iz 2H) ; 7.0-7.3 (multiplet, 14|-r|r)) and 043

5- (4l uoropl‘kg,n% paris pARichRASafte ﬁdm (trifiuoromet hyl H .15
pyrrol e- 3- carboxam de. The 90 Mz proton magneti c resonance spectrum: of a'

deut er oghl e @iPmpaalioator on of this material cx- : bited signals at 2,73
(triplet, hﬁﬂ-(4-fﬁbibphe4y|m4-ﬁibﬁmyshqz-ﬁeWAhyEMhy&bi)y-aox&iﬂ-Byr&: i—pnehw-ﬂtmhomﬁ-l)
7.40 (si ngltﬁw)-psm%omniarﬁdd&d(m nglet, 1H) parts per mllion downfield. from
t et r amet hy|t@n$mum$mmmwmmmwmmwuwmemmwmwum
2- (4- f | uor deruydig-3-¢arfBandidepr opyl ) - _N, 4- dphenyl - 20

(trlftud onethyQ - H pyrrol e- 3-car boxani de. The 90 MHz proton magnetlc
r esonance speE'PPWBQ"%WQ?Q?GH‘FWBTE&W'%‘bﬁ?P?%ﬁ“‘W-ﬂ‘Pﬁ‘F"@ﬁBﬂ"&‘FﬂW%l
bi ted si gneired figm oggdsogthiyﬁgmp!g 25 (triplet, J.=7Hz, 2H):

7.0-7.3 (myl trlﬂﬂ%"t“‘“ % %ﬂ g&hﬁ} ts er m
downfiel d f <9Fn I L g n W gﬂ'ﬁ?"% izt “‘Yﬂz'(“‘f'
35 oxami
Analyzed for CaqHzgN20, : Sl
Calc.: C,65.72%;H, 4.63% ; N, 4.94% ; T
Found: C,65.82%;H, 4.91% ; N, 4.89%. S
N The ﬁans-2~(4-ﬂuorophenyl)-N,4~dlphenyl-1-[2-(tet¢ahydro-4—hydroxy-6-oxo—2H-pyran—2—yl)eﬁ1y!]-5— S
40  (trifluoromethyl)-pyrrole-3-carboxamide was found, upon recrystallization from toluene to contain 0.25mols = .
of toluene as solvent of crystallization, mp 106-111°C. CooT
Analyzed for C3qHasN204-000.25 C;H; :
Calc.: ©,66.72%;H, 4.79% ; N, 4.72%;
Found: C, 66.81% ; H, 4.86% ; N, 4.60%.

Claims
for the Contracting States :BE, CH, DE, FR, GB, IT, LI, LU, NL, SE

1. A compound of structural formula |
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trans- 2-(4-fl uor opheny) -i 34- Ndi pheny| --12! <t et rahydr O4- hydr oxysao>2~ H-pyn‘an"'
-2-ylye~thyiw I - (Wior DRX thyl)-pyarol e- 3- car boxam de and .
t t ans- 5- ( 4f f uor ophenyl ) - N. 4- di pheny|pplo 447 efgst r ahydr o- 4- hydr oxy- 8- ox0- 2k py' L
ran-2-yl)ethyl]-2-(tr~ituoo: thyl)-pywol e-3-carboxanm de 80 Enploying the =
general nethods detailed in Exanple 1, S
were prep-. ared fromthe al dehyde conpo

s Gand H, the title conpounds " .~
sHof this. exanple, Step B The S
el emental anal yses of the two tiq@ conpourfds’ were: For

trans5- (4-fl uonphenyl)- N, 4-di pheny - 1-[ r ahyd- 4- hydr oxy8o- xo- 2H pyran 2'-_.---. -
~y)sthyllg2-(if- ss | uor oty ) pyr r olp- 3-Jcar boxani d&) »Anal yzed for
_.C1H2N204 Cal . C, 65.72% H, [7. 68%x ™, Found: C, 65.82%; H '4 91%

" N. 4.69% The Ny

1r ans- 2- (4- 1l uor ophenyl ) - N, R3di pRenyl - 15’ (tetahydr o4hydr xy- 6- oxo- 2- pyan 2 y
d)ethyl 40 (trhluoronethyl)~pyrigol e-3-carboxan de was found, upon .. .-
recrystakd i zati on fromtoluene to %ontain 025 nils of toluens as sol vent of'-'._' '
crywstallization, np 10641111C. Anal yzed for C, H21a(042040425 C7H8: Cal. . =

C, 66.72% - H, 4.79% N. 4.72% Found: C, 66.81% H, 486% N, 4.60%: 45.

Claims for thersimde r%!&t-l-ﬁyz%barﬁﬁz%z- @HCHIECHR . GB. (T, LI, LU N, sE

sO 1. A conpouRds &marhiik;2maphthl scyriohenyls 'P"“"“S‘y' <2, 8-, 0F *PE“""NI pheayl, Phe“Y'“'EF‘ e
247 633 21 AP Wit fiuarige, ghori, hmm!n @Prg ethyd; alil @ g9 four carbon atoms, - -
or - . CH2CH( og'j,;ﬂ"yz"f ne tqf OrloRy A from ooy °“ﬁ‘5’F'ﬁorrenyl
3-, or 4-py sub ed. w x
chi or i ne, br X pan ng’" a in Lo

ca bon agpm{:,'re lgh s" d tﬂ?xo gggtcar %Zj;f I(:)(m; iﬁ: é&%‘(’);@g q*ﬁp e

from two to gl @bt CU?R?iL a‘ey%t on%ﬂm&ﬂﬁom@%%ﬁgr% c?&d R )
are i ndependggigh é@ﬂeﬂﬁenﬁ befitiied 'VWith tdorihe X cHidiihé) Wloralhd) Ty :
or 4- pyudi dnYeronietHn % omaﬁaxétoﬁa kbﬂaﬁmwaﬂmmwf&wms&namﬂsmau ne o
cyano, trifloafémemeitie htc@ﬁon@afnta@ak Q)i ofdforr dn@ €0 shékarboi &8s § AYciGHreHyL; g .
atoms; asgl tdpQopehtiic tycRhex? ontifubtdmetiyl hydr ogen; al kyl of fromone to six.
carbon at onwra BydebRypdioiivy pharmaseticdity aogeriable-saltsaimspent, yénved:fmitﬁdfupmylilgofmhwmiweﬂngr _
phenyl substafmabaﬁbom&bfsirhmalmulabdnhhawmeﬁ;afh'mmne hydr oxy w n- _

. RE RS

S-CH,,=~C- OH -
C-CH,—~C~CH,CO X,

where X, R4, Ry, Ry, and R, are as defined above.
2. A compound as defined by Claim 1 wherein X is ~CH,CHz-, o
45 Ryis phenyl ; or phenyl substituted with fluorine, chlorine, bromine, hydroxyl ; trifiuoromethyl ; alkyl ef from
one to four'carbon atoms, alkoxy of from one to four carbon atoms, or alkanoyloxy of fromtwo to eight camon
atoms, and
R, is alkyl of from one to six carbon atoms, or trifluoromethyl. .
3. A compound as defined by Claim 1 having the name trans-(+)-5-(4-fluorophenyl)-2-(1 -methylethyl}-- -
506 N 4-d|phenyl-1-[2-(tetrahydro-4-hydroxy-6-oxo-2H-pyran-2-y|)ethyl]-1 H-pyrrole-3-carboxamide. -
-4, A compound as defined by Claim 1 having the name h'ans-z-(d-ﬂuorophenyl)-N 4-diphenyl-1 -[2-(het- o
rahydm-d-hydroxy-s-oxo-ZH-pyran-z-yl)ethyl]—s-mﬂuoromethyl-‘l H-pyrrole-3-carboxamide
5. A compound as defined by Claim 1 having the name trans-5-(4~ﬂuorophenyl)-N 4-dipheny|-1-{2—(tet» :
rahydro-4—hydmxy-6-oxo-2H-pyran-2-yl)ethyI]-2-h'lﬂuoromethyl-1 H-pyrrole-S-aarboxamMe )
85 6. A pharmaceutical composition, useful as a hypooho!esterolemtc agent, comprising a hypocholes» o
terolemic effective amount of a compound in accordance with Claim 1 in combination with a phannaceuﬁ-
cally acceptable carrier. e
7. Amsthod of use of a compound according to Claim 1 for the manufacture ofa pharmacentical eompn—
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| uoronmet.hyl ; al kyl offromone to ibur carbon atons, al koxy offromone to~
four ‘carbon atons, oral kanoyl oxy- of fromtwo to ei ght car bon atom; ‘R4 is-
al kyl of frémone to six carbon at ons;ppasaresywPy! ; .cycl obul yl;

cycl opentyl; cyclohexyl ; ortriluoronethyl; or a hydroxy acid or

phar maceut i el b o) Al 15 Hhbin Sl oot they 9 gl the
lact one i ggbmcg‘mgﬁ %% éé potid i ﬁlfi‘%ﬁﬂ&fﬁ@%%%ﬁ ‘3‘"?%'@‘\,004

-C-CH COOH  g)first reacts -1 R
. ‘ ) ng@&ﬁsﬂﬂ:%d Kpyrrol-1 yl)alkﬁ alfle V\%’é %oungloﬁhﬁsmuﬁs%l and Ri are
as defined above. 2. A conpound as defi ned by daiml wherein X1s =
-CH2CH2-, 45 Rl is phenyl: or phé&HQ® substituted with fluorine, chlorine,:
brom ne, hydroxyl; trifluoronet hyI| al kyl of from one tofourcarbon atons,
al koxy of fromone to four car bon'%{oms or al kanoyl oxyoffromtwo to €i ght
carbon awons, and R4 is alkyi of fyomone to six carbon atoms, or

t riNtt uor onet hyI 3. A conpou by d |mI haV| ng the name ™"
trans-()-5-(4-fluorophenyl)-2-(1 n'e[ ylethl)- (a)l ’

N, 4- di phenyl - 1-[ 2- (t et r ahydr 04- r 14- 6- O- 2H-pyran 2 yl)etiyl- lH-pyrroe 3
- carboxam de. 4. A conpound as 1'ciefl n by daiml haV| ng the nane
trans- 2- 64 fl uorophenyl) - N, 4-di phenyl - 142-(t st -

rahydr 4- hydr oxy- 6 oxo 2H-pyran 2-yl)ethyll-tifluoronmethyl-IHpyrrl-3- carbox

'[nr g ﬁs 55f I ﬁo‘%) qﬁ(‘?} gteiip%ﬁﬁx gﬂ%%{n w;th tﬂé‘ cY'lJithors d?o—lm'n?o salt of methyl acetoacetate

raydr o-4- hy roxy - 0X0- ran-2-yl)ethyqg- 2t|uororrethyl-||-|-pyrrole BCarb.

oxam de. ss 6 A pharnmaceutical conposition, useful as a -
hypochol est erol em ¢ agent, conpr iQH ng hypochol es- terolenic effective.
anount of a corrpound i n accordande. w t' Claiml in conmbination with a
pharmaceut| - caliy acceptable ca?‘&’“z Hﬁﬁ@‘ﬁi)ﬁiof use of aconpound accordi ng

tod al mz& for themanufactureofa gharnmaceutcal onpo- 15 | !l
1111111212111121211221121171 EP Q 247 633 Bl sition (ax)defined by daimé6
for Inhibiting chol esterol g os i hesﬁs in a patient in need of such -

treatment. 8. A nmethod of pr a@:onpound havi ng structural formula |
according to Caim1l, corrpr|S|'n fe steps of a) first reacting a
substit@ed [(pyrroi-1- yl)allﬁ/ aldﬁ/de conpound of the formula Vill 5 CHO .
x 10 X ] 3 . ,

where X, Ry, Ry, R, and R, are as defined above ;

35 b) reducing the product of step a) with a trialkylborane compound such as tributylborane in the presénce
of sodium borohydride in an inert solvent ;

c) oxidizing the product of step b) with alkaline aqueous hydrogen pemxide solution to produce & com-

,. pound of the formula X
N
40
HO H HO H
c‘-cx-x —-c-cn COOH
[ 2 2 (X,
“ T
R, R,

whers X, Ry, Ry, Rs, and R, are as defined above ; and
55 d) cyclizing the product step c) to a lactone of formula | above by heating in an inert solvent such as
ﬂoluene or, altematively converting the product of step c) to a pharmacsutically acceptable salit by conven-
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foR. R 4 (MIl), R R 15 ° e 2 3 \Ahejr_'_-_ex,
Rl, R2, R andR4ar easdefi nedabove, R
W t

t ht hedi I'i £hl oor sodl o-i t hl osal t of nEPRA4EEBRIacet da to forma corrpound of
the formula I X K> 20 CH (O Il -HCH CCH COOCH 2 2 325 -
X (1X), R Cldims f6t thoiCénfrketig Hdates :AT, ES, GR 0s where
Rl, R2, R, and R4 are as defined above; 35 b) reducing the product o

step a) with al.Anreskdedrtemeaperatinn opaeempound of stracturalfarnle /| bor ane in t he!
presence of sodi um borohydride In an inert solvent; c) oxidizing the
product d&f step b) with alkaline aqueousgpydrogen peroxi de sol ution 0
produce a com pound of the fornmula X 40 aN no CCH2--C-CH COCH .
(X) 45 R 2 | S
Me Rl XR4 a3 where X, R, PR RRland Rg”arm as defined, above; and 55 _
d) cyclizing the product sfap. of for mifdr|
In an i n#t sol vent such as tofue
product of step c) to a phar
fret hods. 16~~~~~~ _
ES, GR 1. A process for the prepar‘iation of a conpound of structural form
I 6 HO']0 R 15 wherein X Is -Cfir- -CH2GK2-, -CH2CH2CH2- or - CH2CH( CH1)
Rl is I1-naphthyi ; 2-napht hyl ; cycl ohexyl ;norbonmenyl ; 2-, 3-, or =
4-pyridinyl ;phenyl, pheny! subtfitutd
wherein X is ~CHgz~, ~CH;CHg~, ~CHCH,CHz~ or ~CH,CH(CHg)~ ; A
R, is 1-naphthyl ; 2-naphthyl ; cyclohexyl ; norbornenyl ; 2-, 3-, or 4-pyridinyl ; phenyl, phenyl subsﬁmsd*:
\_/ 20  with fluorine, chlorine, bromine, hydroxyl ; triflucromethyl ; alkyl of from one to four carbon atoms;’ alkoxy- :
of from one fo four carbon atoms, or alkanoyloxy of from two to elght carbon atoms ;
either of Ry or Rz is ~-CONRgRg EE
where R; and Rg are independently hydrogen ; alkyl of from one to six carbon atoms ; 2-, 3-, or4-pyﬁdinyl =
phenyl ; phenyl substituted with fluorine, chlorine, bromine, cyano, trlﬂuoromethyl or carboalkoxy oﬁrom- o
25 three to sight carbon atoms ; .
and the other of R, or Ry is hydrogen ; alky! of from one to 8ix carbon atoms ; cyclopropyl ; cyclobutgﬂ,cyc— N
lopentyl, cyclohexyl; pheryl ; or phenyi substituted with fluorine, chlorine, bromine, hydroxyi’; frife
luoromethyl ; alkyl of from one to four carbon atoms, alkaxy of from cne to four carbon atoms, or alkanoyioxy
of from two to eight carbon atoms ; Ry is alkyl of from one to six carbon atoms ; cyclopropyl ; cyclobutyl; - -
30 cyclopentyl ; cyclohexyl ; or trifluoromethy! ; or a hydroxy acld or pharmaceutically acceptable salts thereof, -
derived from the opening of the lactone ring of the compounds of structural formula | above,and havlng ihe .

formula X

35 HO ‘\_H HO :I
s s H
CI! CI-I2 C CH2COO (x),
N X

© | |
45 : R2 R3

where X, Ry, Rz, Ra, and R, are as defined above comprising the steps of

a) first reacting a substituted [{pyrrol-1-yl)atkyllaldehyde compound of the formula VIli

&0
55
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20 with fluorine, chlorine, brom ne, hydroxyl ;trifluoronethyl ; aikyl of-

f orom one, to four carbon atons, al koxyl6 of from one-to tour. carbon atons,

or al kanoyl oxy of fromtwo to eight carbearesess; either of R2 or Rs Is ;
- CONRAR where R5 and Re are Independently hydrogen ;al kyl of fromone to -
si x carbon atons :2-, 3-, or 4- pyrldly, phenyl ; phenayl substituted with
fluorine, chlorine, brom ne, cyanS trilluoronethyl, or carboal koxy of frm-
25 three to eight carbon atons; gnd the other of 1% or Rs I's hydrogen : -
skai ky of fromone to six carbon &t ons ; cycl opropyl cyclobutyl lec-~-.g;

| opentyls cycl ohexyl ; phenyl ; of.phenyl substitut ed with fluori ne,
chl orine, bronine, hydroxyl R lu o?nrt hyl ; gﬁﬁ fromonesto four ar bon-’-
atons, al koxy ffrom oneto f our r Bbn at ons, or r?o’yl oxy of from two to

ei ght carbon atons ; R4 |Is aklyvof gom one to si x carbon atons ;

cycl opropy!l ; cyclobutyl; 3o cyclopeatyl ; cyclohexyl ; ortrlfuororrethyl
or a hyd?ox acid or phar maceut i cal | y acceptable salts teef derived fromthe}_._,_‘_.’ '
opé-m ng of the iactone ring of the conmpounds of structural fornula |- IR
above, and - havF’Pq:i‘-t?e-de‘afad M@sxe@mbm-ﬂ@tuedywwmmw«maoe@m 2
Wx 40 R {2 to form & pempound of the fopmjeX 2

3 where X, R2, Rs, and R4 ar as defined above conprising the stips of a)
first rdacti ng a substit ut ed [ (pyhf ! 0gl-yel oi kyaoi ndehyde conpound of the

formula VI, | 50 55 17 three toljei gh curbn at ons; EP 0 247 633 B1. CHO x-’

R 4 (VI'l | ¢re ccn cooduWhereX, R, R2, PRa and R4_

are as defined above, with the dlilt rsodl ®-iithio salt of rrethyl

acetoacg; tate to forma conpoun}ﬂ of thefornulalx( 0 CHCH ~

2CCH2COOCH3 K. .-" 20 X~ eSS X o

(1%, R N R25 R Ry R R3 R23 where - -

X, Rl, R2, R, and R4 are as d@fi ffed above; e R
25 .Rz R3

where X, Ry, Ry, Ry, and R, are as defined above ; L
b) reducing the product of step a) with a trialkylborane compound such as tributylborane in the presence.
30 of sodium borohydride ir an inert solvent ; o
c) oxidizing the product of step b) with alkaline aquecus hydrogen peroxide solution to produce a oom? S
pound of the formula X above ; and ST
d) cyclizing the product step ¢} to a lactone of fonnula | above by heating in an inert solvent such a8 .. i
toluene or, alternatively converting the product of step c) to a pharmaceutically acceptable salt by con- o
35 ventional methods. - e
2. A process for the preparatuon of a compound as defined by Claim 1 wherein X is <CH,CH~, . = - = L
Ry Is pheny! ; or phenyl substituted with fluorine, chiorine, bromine, hydroxyl ; trifluoromethyl ; alkyl of from -
o one to four carbon atoms, alkoxy of from one to four carbon atoms, or alkanoyloxy offrom two to eightcarbon
-/ atoms, and
40 R, is alkyl of from one to six carbon atoms, or triffluoromethyl. e TR
3. A process for the preparation of a compound as defined by Claim 1 having the name trans-(:l:}-s-(é- SRR
fluorophenyi)-2-(1-methylethyl)-N, 4—drphenyl-1-[2-(teh'ahydro-4-hydroxy-ﬁ-oxo-zl-l-pylan-z-yl)emyl]-'lH~p e
yrvole-3-carboxamide. -
. 4. Aprocess for the preparation of a compound as defined by Claim 1 having the name trans-2—(4~ﬂuo— ,
45 rophenyl)-N,4-diphenyl-1-[2-(telrahydro-4~hydmxy-S-oxo-ZH-pyran-Z-yl)ethyl]-S—MﬂuoromethylA H-pryrrol .
e-3-carboxamide. N
5. A process for the preparation of a compound as defined by Claim 1 having the name trans-5-(4-ﬂu0-' Co
rophenyl}-N,4-diphenyl-1-[2-(tetrahydro-4-hydroxy-6-oxo-2H-pyran-2-yl)ethyl}-2-trifiuoromethyl-1 H-pyrro! S
e-3-carboxamide. S
50 6. Amethod of use of a compound according to Claim 1 for the manufacture of a pharmaceutical compo-,- RN e
sition for inhibiting cholesﬁerol blosynthesis in a patient in need of such treatment. T

Anspriiche
&5

fir die Vertragsstaaten :BE, CH, DE, Fr, GB, IT, L, LU, NL, SE

1. Verbindungen der Formel |
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b) reducing the product of step a) with a trial kyl borane conpound such as
tri butyborane In the presence 30 of sodi um borohydride In an inert:

sol vent; ¢) “oxi ding the product of EpAe4Pesadqt h al kal i ne aqueous hydrogen
per oxi de sol ution to produce a con- pound of the fornula X above ; and d)’

cyciizing the product step c) to a lactone of ormula | above by heating in

an inert solvent suob as toluene or, alternatively converting the product: .
of step ¢c) to a pharmaceutically accept I;p salt by coin- 35 vent i-onal
met hods. 2. A process for. the preparati & of a conpound as defined by aim
| whereig Xis -CH2CH2-, Rl isqh_heny.l'

chlorine, brom ne, hydro < [l
t of our car bonat ons, al koxyof f
twot o ei ght carbon K. . -
.carbon atons, or trifluogo
conpoundfoas defl ned by a| m |

—
=
C
o
=
o

| ; alklcy of fr#{? one .
gon at ons, a( dnoyl oxyof f rom
nd 40 R4 Is aIkyI of rom one to SIX_

. 3 B process for the preparation of a
having the nanme trans-(i); (4.

phenyl substituted with fluorine,

f1 uarophenyl ) - 2- (1- net hyl et hyl )R4N| 4-di phtenyl -1 1{- (tet rahdohydroxhy4d2prr__
an-2-yl)ethyl I "I H yrroie-3- carboxam de. 4. A process for the preparatlon of _

a corrpound as def| ned by daiml. having the name an-2-(4*fiuo- 45 :
rophenyl1) g Jr02 tlah dr o- 4 hydrox - 2-pyr an- 2- yl)et her--uolmetI-
H- pyr nol e ?
defi ned by
rophenyl) N 4

dinyl ; Phenyl ; mit Fluor, Chlor, Brom

coqpound acg,
sition for . I3

e pr

s e e
' Chidh St his @ KOHIEL eut | rrpo-

o gﬁiﬁﬁm? ST

aration of a COI’TpOUI’]d as -

treat ment. LR uioes

LU, NL, SE hzo&é?ﬁhv lQﬁ:'im'%&rsz% toffatomen ; By m%ﬁYcﬁfa%mﬁ pétz v
10~~~~~~~~~ lohex$i< Pheny! ; mltFluor. Chior, Brom oder Hydroxy substitulertes Phenyl 4Trifih d@g‘ S
X - CH, - . 25~ CiRGHiéistoffaton(n2 Akt 1 bisd KohiéAsRfidtbrhdr bder ARdnofiolyilt2 b 8 Koh néNs”ﬂ‘BBI hyI

; Cycl ohexymen;uddr bonenyl ; 2-, 3oder4-Pyrldinyi; Phonyl; mt Fluor, Chlor,

Brom oder HRglAlly mis d bist6i Koblerstlfatsmény @ysidprapyl T ICiydidbuiyl; I0ptidpehtyl;; Cdidhgkyl odet Trﬁudm s 4

Rohl enst of f setbyheerer sléadiydrpxysiire ¢detphanmazeutissh brmelbtsfe Salze vanrdumhl Osffnung des Lagten-

Al kanoy| oxy#ingas vep Viibind@getoder Eoraeld BligaleitatenyVerbindimgen del EormBlb6t s R2 odor R3 B
-GONR,. 20 wobel RS und R8 unabhl ngl g vonel nander Wasserstoff; A kyl mt |
bis 6 Kohl enstoffatonen ; 2- or 4-Pyrdlinyl ; Pheny] ; mt Fluor, . :
Chl or, Brain, Cyano, Trli'lm$~| rrg (!?er Car bal koxy nmit 3 bis 8 Rohl ni t of - -
fatonmon substituiertes Phe ags Q c ;oqnd der andere der Rests .

35 | | 2 "
| _ "‘ (X),
R N R
o ' 4
40 - W
Ry Ry

45 worin X, Ry, Ry, Rz und R, wie oben definiert sind.
2.Verbindungen nach Anspruch 1, worin bedeuten :
X~-CH,CHz-;
R; Phenyi ; mit Fluor, Chior, Brom oder Hydroxy substitulertes Phenyl ; Trifluormethyl ; Alkyl mit 1 bis 4 koh-'
lenstoffatomen ; Alkoxy mit 1 bis 4 Kohlenstoffatomen oder Alkanoyloxy mit2bis 8 Kohlenstoffatoman und
0 R, Alkyl mit 1 bis 6 Rohlenstoffatomen oder Trifluormethyl.
3. trans»(:l:)-S-(4-Fluorphenyl)-2-(1-methylethyl)-N,4-diphenyl-1-[2-(teﬂahydro-4-hydroxy-6—oxo-2ﬂ-py—
ran-2-yl)ethyl}-1H-pyrrol-3-carboxamid als Verbindung nach Anspruch 1.
4.  rans-2-(4-Fluorphenyl)-N 4-d|phenyl-l—lz-tetrahydro-4-hydroxy—6-oxo—2H-pyran—2-yl)ethyl]—5-m-
fluormethyl-1H-pyrrol-3-carboxamid als Verbindung nach Anspruch 1.
55 5. trans-s-(4-Fluorphenyl)-N,4-diphenyl-l-[z-(tetrahydro-4-hydroxy-6-oxo—2H-pyran—2-yl)ethyl]—2-tr!-
fluormethyl-1H-Pyrrol-3-carboxamid als Verbindung nach Anspruch 1. -
6. Als hypocholesterin8misches Mittel verwendbare pharmazeutische Zubereitung mit einem Gehalt an
einer cholesterin&misch wirksamen Menge einer Verbindung nach Anspruch 1 in Kombination mit einem -
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R2 oder R3 Wasserstoff ; Alkyl mit 1 bis 6 Kohlenstoffatomen ; Cycl opropyl

; ©ydobutyl ; Cyclopont; Cy |ohexyl ; 'Phonyl 3 mt Fluor, Chlor, Brom odor

Hydroxy Substitulertes Phenyl; Tirifl g t&'\élm’ Alkyl mit | b 25 4

Kohl enst of fatonmen ; Al koxy mt | bbs 4 Ko enst of fatonen ; odor Al kanoyl oxy

mt 2 bbs 8 KohionstWat ?‘mbrrentrﬁqugﬁm Al kyI mt 1 bbs 6 Kohl enst of f at onen ;
er

h
Cycdopr opyl P renz ohox

oder eine an n rgi 1:1uh%a Ans 1zur Lngei%er;:éa mtpyl ;
Cef f nung de E §nd ﬁ‘b u gen gel elrteten. .
\2/er bi nduglgen Verbindung de#‘onne“ nﬁéh Ansﬁu&ﬁ %elgl"leg:mem&ﬁ R

2 %rfahrensstufen auﬁuelst

K> a) Umsetzung eines substlmieﬂenI(PmFFﬁ)amﬂ]-Mhﬁs der Fonnel Vlll 3 45 wori n XY
R, RB und R4 wi e oben defl nlert sind. 2.Verbindungen nach Anspruch 1,

wori n bedeuten: X-CH2CHz-; Rf Phenyl ; mt Fluor, Chlor, Brom odor Hydroxy_ S
substituwertes Phenyl; Trlflug) methyl; Alkyl mt 1 bis 4 koh- T
| engtof fatomen; Al koxygmt 1
bl s 8 Kohl enet of f at onen 2
oder Trifluornmethyl. 3.
trans-()-5-(4- F4uor phenyl
" hydr oxe®o. 2Hpy- ran- 2-
Anspruch 1. 4.
t ans- 2- (‘4- Fl uor pheny@ N, 4di phe%yl -1 at et rahydr o- 4hydr Xy4r - oxo- 2H-pyran-2-yl | -
et hyl 0-41 fl uor net hyI 1H pyrrol - 3-carboxam d al s Ver bi ndung nach Anspruch
1.5
r aweasita. B AR i ipapiilag ke
-yl)ethyl}- uonnet hyl - car e Ver bi ndung nach =
Anspruch 1. B. AI e hypochol osterintimsches M tt verwnndbar e - .
phar mazeuf f scheZuberei tung g3t ei nem Gehaltan el ner chol esterinim sch T
wi rksanes Menge ei ner Verbi pdundginach Anspruch 1 In Konbinaffon mt Inerm '
19 ¢ 11112111121111111 : 8 gh%gﬁ phanmazeuti soh annehnbaren "
TrAgeratoff. 7. Verfahren z %9 8i ner Ver bi ndung nach Anspruchl
zur Herstellung einer pharrgazut- schen Zubseltung nach Anspruch | zur,
Henr nung der Biosynthese vop Chol esterin bel einem Patent d&#X)der el ner
derarti g@n Behandl unggrheda i 6R 8. Verifaren zur Herstellung S
ei ner Ver bi ndung der Fo ch Anspruch 1, welches die fodgenden -~
Ver f ahr ensnl uf en auf wei st \ a)f Unseetung ei nes substituierten R
[(Pyrrol-l-ylaikyl]-ldelys rRFonneI Vill 10 '
2 _

35 3

s4 Kohl enst of f at omen oder Ai kanoyl oxy m t2
50 R4 Aky! mt | bis 6 Rohl enstoffatorren
N-X-CHO (VIII), .
- not hyl et hyl ) - N, 4- di phenyl - 1- 2- (tetrahydro 4
- | H pynol - 3-car boxam d al s Verbi ndung nach

et hy

worin X, R;, Ry, Rg und R, die oben angegebenen Bedeutungen haben, zu erhalten ; Lo
o b) Redukiion des in Stufe a) erhaltenen Produktes mit einer Trialkylboranverbindung, wie Tributylboran. _
N in Gegenwart von Nafriumborhydrid in einem inerten L8sungsmittel ; -
40 ¢) Oxydation des in Stufe b) erhaltenen Produktes mit einer wassrigen alkalischen Wasserstuffpero»
xydigsung, um eine Verbindung der Formel X _

4 \ LY “‘.
ci~CH., ~C~CH. COOH
] 2 2
¥
_ (X),
R R,
o 2 3

worin X, Fs, Ro, Rzund Ry die oben angegebenen Bedeutungen haben, zu erhalten ; und
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- herk8mm i cher Met hoden

S U LRI i-XCHO o
(M1r1y, f58 ° R 20 miﬂxssﬂx R2, R3 und R4 die oben R
angegebenen Bedeutungen haben, nmit demDilithium odor dem Na-

triumLlnhl uma&)éy&ﬁ@t@m&@&é@)ﬂ S5E L Bfehé Pmdﬁ%?%ﬁek‘%&&rfﬂpmmg%ur&mﬂnﬂ l?1< O_l

0 25 einem Inerten L&sungsmittel, wie Toluol, oder, alternativ, Umwandlung des Produkies aus Stufe ¢} in ain _ i_ L

- CHCH2CCH2 uttsoh ﬁr?&hmb%ﬁ%s Saiz mittels herkdmmilcher Métffodén.
- R NR2 3 35 worin X, R Ret Ft und R4 die oben angegebenen - -

Bedeut ungen fhediewmagsaaMhtmEsmnRedukl don des In Stuae a) erhal tem n '
Produktes nk el ner Trial kyl boranverbi ndung, wi b Tributyl boran, K -' ::"kn
Gegenwart von NaverfahrenizarHepsthlling elner VaciingiongldecFdmeet Ldsungsmi tt1; 40 c) '

Oxydation des in Slure b) erhal btnen Produkteas mit elner wfisr dgen -
.al kal i sohen Wassenst of f pero. - xydl osung, um ei ne Verbi ndung der Fornne X

HGs -  HO 45~4 H C-..CH-C-CHCOO—|x 50 .
(X)»R 2 ss ~~~2 R3 Worhf)!‘j(iH . Ra R3 und R4 die oben--_;-
angagebenen Bedi utungen haben, zu erh§|sten; und 20 | 11111'11 11117-

1111111111171 J T2 u 247 & d) Cyci sel erung des in St ufb c)

erhal tenen Produktes zd®
| nerten ®8sungsmittel o wi e
Produktes 8Us Stufe c) In §

Fornmel | durch Erwirnnn in si nem-'.
temativ, Umnandl (mg,des ' g

azeut i'sch annehnbiies Salz nittel s

r di eBVertragsstaaten : AT, ES, GR 1. _

Ver f ahren zur Herstel I &ng el mer Verbi ndung der Forrrel |l H: 10~ R 2_0

RA wor | n,psdeut en: - JQHZCHZ-, - CH2CH2CH oder - CH2CH( CHa) -

worin bedeuten :
X =CHy~, ~CHCHy~, ~CH;CH,CH_~ oder -CH2CH(CH3)- ' s
25 Ry 1-Naphty! ; 2-Naphthyl ; Cycichexyl ; Norbomenyl ; 2-, 3oder4-PyndmyI Phenyl ; mit Fluor, chlor. Brom
oder Hydroxy substitulertes Phenyl ; Trifluormethyl! ; Alkyl mit 1 bis 4 Kohlenstoffatomen, Alkoxy mit 1 bis
4 Kohlenstoffatomen oder Alkanoyloxy mit 2 bis 8 Kohlenstoffatomen ; einer der Reste
Ry oder Rz -CONRgRg, ' S
wobel R; und Rg unabhéingig voneinander Wasserstoff ; Alkyl mit 1 bis 6 Koh!ensﬁoffatomen 2-, 3— oder' o
30  4-Pysidinyi ; Pheny! ; mit Fluor, Chior, Brom, Cyano, Trifluormethyl oder Carbalkoxy mit 3 bis 8 Kohlanstoff
’ atomen substitufertes Phenyl darstellen ; und der andere der Reste o
Rs oder Ry Wasserstoff ; Alkyl mit 1 bis 6 Kohlenstoffatomen ; Cyclopropyl ; Cyclobutyi ; Cyelopanty! Cye-- T
lohexyl ; Phenyl ; mit Fluor, Chlor, Brom oder Hydroxy substituiertes Phenyl ; Trifluormethyl ; Alkyl injt 4 bis =~
4 Kohlenstoifatomen ; Alkoxy mit 1 bis 4 kohlenstoffatomen ; oder Alkanoyloxy mit 2 bis 8 Kohlensmﬁato-' T
35 men;und e
R4 Alkyl mit 1 bis 6 Kohlenstoffatomen ; Cyclopropyl ; Cyclobutyl ; Cyclopentyl ; Cyclohexyl oder Tﬂﬂuorv’,
methyl ; oder einer Hydroxys&ure oder pharmazeutisch annehmbarer Salze von durch Oeffnung des Lac-’ |
tonringes von Verblndungen der Formel | abgeleiteten Verbindungen der Forme! X : e

40

- RO
.H ‘s‘H
45 ) ?—Caz‘-C-CHzCOOE '
(X),
50
55

waorin X, R, Rz, Rz und R, wie oben definlert sind,
welches die folgenden Verfahrensstufen aufweist :
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25 R 1-Naphtyl; 2-Naphthyl; Cyclohexyl; .Norborrenyl 2-,
3oder-4- Py| i dinyl; Phenyl; ntit Fluor, Chlor, Bnom odor Hydroxy g
substi t ulert es Phenyl Tr| tiuormethyl gpdfbdrebsgit | bis 4 Kohl enst oat of non,.
Al koxy mit | bis 4 Kohl enst.of f at omen oder Al kanoyloxy mt 2 bis 8

Kohl enst of f at mﬁﬁér* &9%, i,g;qgﬁ@gg bel RS und Re.

unabhi ngi g voﬁgﬁﬁanﬁé?ﬁ és?’gegédrsto @:yﬁaﬂ u.&% bis 6 Ko onstoffatorren

2-, 3- odor 30 4-Pyridinyl; Phenyl; thI uor Chlor, Brom Cyano,
Tri | f uor met hyl oder Car bal koxy mMt3 bis 8 Kohl enst off- atonmen substi tuI ertes::,:_;'ii'
Phenyl darstellen ; und der re der Rest. R2 oder R8WAsserstoff ; Alkly
mt | bis 6 Kohl enstoffatomenl ; Cycl opropyl Cycl obutyl; Cyclopentyl: Cyc-.
| ohewyl ; Phenyl ; mt Fluor,xChlor, Brom odor Hydroxy substitul ertes . -
Phenyl ; Trifluormethyl ; Aiklyi hmt i. bi 4 Kohlenstoffatornen ; Al koxy-mt:+
1 bis 4 kohl enstoffatongﬂ ; kanoyl oxy mit 2 bl s{(SIK&hkenst Dof f at - 35*‘-“."1-'3\
men; unae R4 Alkyl nit 1 Bi D fohl enst of f at omen; Cycl opropyl ; Cyclobutyl -
Cyelopentyl ; Cycl ohexyl odg rifluor- nethyl ; oder el ner Hydroxyal ure:.

‘oder pharnmazeutisch annehglfarer™gakze von duich Ceffnung des | tonringes. ...
von Ver bi ndungen der For neP | abg%l ei teten Verbi ndungen der Fonnel X 40 HO .-
HH X5 , -G CH (X), x Rl N ~R50 -~ -
‘R3 55 wiftin X R1, R2 R3 und R4 wie oben definiert sind, welches die. . ...+ 7%

| bi genden Verfa I en | st 111
11701 R B et oo e OO e,
[ (Pyrwo-1- yl)a?tﬂ'@' (5' 'ﬁ'f/azs ounne CHO
X@ |23R§4 (Virr), to 2 315wor|nX

R1,~ 1n, und R4 di e oben an¥egebenen Bedeut ungen haben, mt dem
Dilithium oder damm Natrfurd-Lith umsal z von Met hyl aostoacetat, unr ehe ':
Ver bi ndung der Formal | X Ks- CHCX%GCHZCOOCHa ~~~~~~ OH 0 IR
CHCH2CCH2COOCH3 R 4 . (IX), } - R R3 wori.
X RF, RZs R38 und R4 di e oberf angegebenen Bodeut ungen haben, zu erhalten;" -

35 b) Redukilon deg In fdena) er hal tenen Pr odukt ebIX),
m teinerTrialiyl boranverb un we Trlbutyi boran
30 RZ' R3

worin X, Ry, Rz, Rz und R, die oben angegebenen Bedeutungen haben, zu erhalten ; -
35 b) Redukiion des in Stufe a) erhaltenen Produkies mit einer Trialkylboranverbindung, wie Tributyiboran,
in Gegenwart von Natriumborhydrid in einem inerten Losungsmite! ;
¢) Oxydation des in Stufe b) erhaltenen Produktes mit einer wassrigen alkalischen Wasserstoffpero— '
) xydi8sung, um eine Verbindung der obenstehenden Formel X zu erhalten ; und IR
o/ d) Cyclisierung des in Stufe ¢) erhaltenen Produktes zu einem Lacton der Formel | durch Erwﬁrmsn In o
40 einem inerten Losungsmittel, wie Toluol, oder, alternativ, Umwandiung des Produktes aus Stufe ¢) in
ein pharmazeutisch annehmbares Salz mittels harkdmmiicher Methoden.
2. Verfahren zur Herstefiung einer Verbindung, wie in Anspruch 1 definiert, worin bedeuten :
X ~CHzCHp—
Ry Phenyl ; mit Fluor, Chior, Brom oder Hydroxy substitulertes Phenyl ; Trifluormethyl ; Alkyl mit 1 bis 4 Koh-
45 lenstoffatomen ; Alkoxy mit 1 bis 4 Kohlenstoffatomen oder Alkanoyloxy mit 2 bis 8 Kohlenstoffatomen ; und
R, Alkyl mit 1 bis 6 Kohlenstoffatomen oder Trifiuormethyl.

8. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass man trans-(+)-5-(4-Fluorphenyl)-2-(1-
methylethyl)-N 4-diphenyl-1-[2-(teﬂ'ahydro-4-hydrom 6-om-2H-pyran-2-yl)ethyI]-1 H-pyrrol-3-carboxamid
herstelit.

50 4. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass man trans-2—(4-FluorphenyI)-N 4-diphe—
nyl--[2-tetrahydro-4-hydraxy-6-0xo-2H-pyran-2-yl)ethyi]-5-trifluormethyl-1H-pyrrol-3-carboxamid herstelif.

5. Verfahren nach Anspruch 4, dadurch gekennzeichnet, dass man trans-5-(4-Fluorphenyl)-N,4-diphe-

a

nyl-1-{2—(tetrahydro+hydroxy-6-oxo—2H—pyran-2—yl)ethyl]—2-trlﬁuormethyl-1 H-Pyrrol-3-carboxamid her- - o
- stellt,
86 8. Verfahren zur Verwendung einer Verbindung nach Anspruch 1 zur Herstellung einer phamnzeuﬂ-

schen Zubereitung zur Hemmung der Biosynthese von Cholesterin bel einem Patienten, der einer derarti-
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in Gegenwart von Nai unborhydrid in el neminerten Lsungmi flel; c) Oxydation
des In Shtft b) erhaltenen Produktes mt ei-ner w ssrigen ai kal I schen.
V\asserstoffpero- xydl 5sung, urn el nezp‘deu-bsssdmng der obenstehenden Formal -

zu erlalten ; und d) Cycilnierung des in Stufs c) erhal tenen Produktes zu
el nem Lact ORe¢l§laidaibp®! | durch Erwinnen In 40 el neminerten
L.sungsnmittel, we Toluol, .oder, al ternativ, Ummvandl ung des Produktes aus
Stufe c) in emwhwwmu&iahmasmﬂwameesﬁ&km DUtNglse herl di mi | cher

Met hoden. 2. Verfahren zur Herstellung el ner Verbi ndung, we In Anspruch 1°
definlers, worg, Unb&ﬁb@bﬁﬁiom&emﬂrﬁal I R Phenyl; mt Fuor, Chlor, Brom oder
Hydr xy subsitul ertes Phenyl; Trifluornmethyl; Al kyI m t bb 4 Koh- 45 =

| enst of f at onen ; Ai koxym t1 bl s4 Kohl enst of f at ogpnoder Al kanoyl oxymi t 2 bi s. 8

Kohl enst of f at onen ;und R4 AAW mt | bis 6 Kohl
JTrl fuornmethyl. 3. Verfahren nach Ansprmih 1, d
man tran®(i)- (4-Fl uorphenyl).2-(h-
metidyl et hyi ) - N, 4- di phenyi - 1-[ 2- (tér 0- 4-
11-1K-pyrlol-3-carboxam d herstellt jso N—X W
dadur ch gekennzebohnet, daes man ~ (4- FiBor phenyl ) -N, 4-dphe- : : -
nyl 442-t et r ahydr o- 4- hydr oxy--6- oxd-2H pyr m- 2- yI)ethyI]5tr|I|uorrrethyl-ll-|-py____
rol - 3-oc¥rboxam d heretellt. 5. Verfah®gn nach Anspruch 1, dadurch
gekennzei chnet, dans man transi --(4 Fl uor phenyl ) - N, 4- di phe-
nyi-1-12- te&a“s dro

-st(:)@ 2H pyaa:ény' "e% 1na gﬁ%‘g& ékmﬁ_hﬁf&p‘e r@ighgh eh | 

zur Her st el byiatlieth Q%ﬁaﬂﬁ@dﬁk@&gcﬁm‘é 51 Rl luh & Géhtrd HomEE ST EBGhe IS alcanoyloxy
Bl osynt heseaggameQa #F¥it Qlobs ma.-be,mem atlenten, der aner derarti- gen
Behandl ung e rdutre det radicaux R, ef Ry lektLCOARRL ot B; bﬂRl,lnd@ﬂeH&ﬂrﬂéhﬂl’un de I'autre, sont cha-
~~~~~~~~~~~ currun hydrogéne; unradical aikyleayant deunrsixatomesdecarbone sunradical 2= 3-ou4spyridinyte; ~~~
~~~~~~~ ~28~~phényle ;-phénylersubstifé parid Su plusidiesradichiciuotopehiorg) broine, cgahofiflb®méthyle ou

nglof f atonmen odor ..
ir ch gekennzei chnet dass

I &g 6- 0X0- 2H- pyr an- 2- yI)ethy
erf&hren nach Anspruch 1,

cont r act al t cariigicoxgidyanbDi trofsid huiEBtpméskie cabonel; U, NL, SE 6 1. Un conpos6. de . .

formul e d6vEdutrpegiesl de Fi@sdRible R; ou R étant uirhydRgeé ; uafadical alkyle ayant de un 2 six atomes de
R dans | agquedrbane ycydopropyighpyclobutyi:iGiriopentyle ¢aieies phidyle ; GHIMGIIeGHIBIIIS paRLn ent
un radi cal BlusiaysTRdicaux fiuprosehign, Promo, hydrexvish Eiflyqreméthyler: Blsyle/@mutide un 2 quatrg atoppes
4- pyr | dif8yl ?%ﬁ?‘@yamtdﬁﬂmﬂ?%f’?? npa#a'mowmgqe@aw@nuaamamx N
fluoro, chl 8¢ egbo B?orno drox e; trifluoionthyle; alk eaant de un A =
quatre at ones 4est E%l'la “éfiéfﬁpmﬁ%dﬁ?ﬂ’bﬂ‘eqﬂﬁ"!"@ ?ﬁ/ elensstyte: ou

al canoyl oxy"%ﬁ 'EJH torres de car bone: u des
radi caux R2%%t" " 'sa" P dlg::o f%ggg’ é)ﬂe‘?"t?ﬁﬂ é%’ h@ﬁ‘fre’,,
sonit chi- &Byﬁ"h 8° ﬁﬂ 3??&!’% a six atonea de
carbone; -un radbcal 2- -~ ou4- py{mdl Nl §30 25; phényl e phényl e substitu6
par un Cu plusiours rad| baux fl uor O\Chl or grono, cyano, trifluorone6thyl
OWw gar bOjl coxy ayant de trois A hult etege cﬁ:rcg&r_\ls o

50 .
- -dans laqueile X, Ry, Ry, Ra et R, sont tels que définis ci-dessus.
2. Ln composé selon la revendication 1, dans lequel X est —CH,CH~,
R est un radical phényle ; ou phényle substitué par un ou plusieurs radicaux fluoro, chiore, bromo,
hydroxyle ; triflucrométhyle ; alkyle ayant de un & quatre atomes de carbone, alcaxy ayant de un & quaire
55 atomss de carbone ou alcanoyloxy ayant de deux & huit atomes de carbone, et
R, est un radical alkyle ayant de un 2 six atomes de carbone ou le radical frifluorométhyle.
3. Un composé tel que défini selon la revendication 1, portant la dénomination trans-(:l:)—&(&ﬂuorophé—

nyl)-2-(1-méthyl-éthyl)}-N 4-diphényl—1-{2-(t6|rahydro—4-hydroxy-B-oxo-ZH-pyrannyl—2)éthyl]—pyrmle-3—car

23
* ¢ L M s




| "autre.radical do |'ensenble R2 Cu R3 6tant un hydrogbne ; un radical -
al kyl-e ayant de un A sab atonmee de carbone; cycl opropyle; cyclobutyle; -
cyl opehtyl ;- cycl ohoxyl e; phényle; ou phpayi¢asgubsfftué parun ou plusi eurs
radi caux fl uoro, chloro, bromo, hydroxyle ; trifluoron6thyle ; alkyle ayant .
de un A quaboragngtorres 30 de carbons, alcoxy ayant de un A quatre atomas de

carbons ou ‘a ftm%fa% (R ¥krirf fRiofl B éal&gém@ % &ﬁo@ﬁ Jéﬁau&%&h

‘radi cal al
cycl obut yl gﬁlﬂ opentyl e; cyrﬁh'hexy ; uor onﬁ e se 5 -

sel's aver UN BYLHcamNGS teflgue@Bniniomh ms\@hurdamraemﬁtmﬁm&dm 4-ﬂ03ﬂ§héde_---|’ a
d6cydk! sat qm)-ma-dipﬁunwﬂ[aemmh mmmmﬁmbﬂmm@(mmbmlpﬁmca} |
ayant | a f csoRanhige. X HOH CGCH2 -C-CH COCH 4

2 2 X6 @nposlthrrphannaceuﬁﬁﬁh pouvant &ié uﬂlﬁédammelagqtlbjpmhdestﬂlémiﬁl&, Otﬁpﬁt- R4
sont tels onaotuwiéfdantitd hypoohdiestéraémiq® efficaceciun cuses sinh aneviesdicationcired icoraliidaison 1,
dans | edquelavdt unsxcipi@itipi@rpaceutiiiementiaceentabledi cal ph6nyl e; au phényl e substl. t u6
par_un ou pl ugiUsaméthedeppu gtliierun eamposé selpn leremendmtbntpouriy&bm nd'une composttion
tri t1 uor ontrhpgMageutiqugieliy aue déﬂ}'@r@"@l@?!‘ﬁ'ﬂ%@t&?ﬂ'@“ﬁ?’@ﬁ@!’@@% @?%émlm%@ky
ayant de urpaig WHS@H&’@WE*- do carbons ou al canoyl oxy ayant de deux A
hult atomes d& Hié file préparaticn dua compgsg %Ftd&@“ﬂ-!'%ﬁv@%i’?&hfe‘%éa fryendicaton 1. - -

at or nes le CHPWEATLIesflanes conglatants th npos6tbl quo
T Ak on Pk il s vl ket i arpile U e
trans-:()-5-(4-fluoroph& R
nyl)-2-(-nBWi h6fryl)-N, 4-di phenyl . - 1- 2- (t?é"(medro 4hydr oxy- 6
xo\%H- PY§ annyl 2) e'ltEkFl)yIOI -Z%rgglg)eBi Ea 23 él 1161 111111 éLlllll 115%1} 1111111 :
* oxam de n oonpos tel quo ini “sa
| a revend| cation | et portant |a denonl na&on trans-2-(4-fluoroph:- . =

nyt)- N 4-dt phenyl - 1v[- (t ~t nhydro 4hy§5b§_£ennal—l- pyrannyi - 2) 0-t hyl 1- '5("t
n
at

| uor | omet hyt] - pyrroi e- boxam de. conpos6 tel que d6fini.sal o

| a revenslicatlon 1 et portant |a déno n trans-(4-fluoroph:- nyI) N,
j 1 di phenyi -1-12-t et hydr o4- hydry- 8- oxo- 2B pyr §Gnyl s2) et hyl | k2- (t Mwr onet. hy-'
-pyrrol e-3-car: - . boxam-de. .6. Conposition phanmaceuti que, pouvant
Qre utillbse coma agent hypochol est erol 6nl que, conpre- nant une quantit
hypochol est®XoR6R: BustRoontiteleaye définisei-deasnss avpale sel ditthiquepu sasiodithifiue de llacitoagttee. -
conbi nal orden@thyie, rour fommesis qamease defsamued€out i quenent acceptable. 7. Une.
nb6t hode pourutiliserun conpoeCsel on h revend| catlon 1 pourlasfabrication
d' uno conpositon pharmaceuffque tell. Eﬂ;l nle par la rwendicatfon:6,:

pour Inhiberla bl osynthbse du chol est hez un patient necessitant,un-
tel traitenent. 8. Proc6d6 de prepar
d~ve|op5%o | salon la revendicatlon q

| \ " Rlﬁkll

4 ouX, Ry, Ry, Ry et R sont tels que définis ci-dessus ;
b) a réduire le prodult de I'étape a) avec un composs trialkylborane, comme le tributylborane, en pae-
sence de borohydrure de sodium dans un solvant inerte ; o
-¢) & oxyderle produit de I'étape b) avec une solution aqueuse alcaline de peroxyde d'hydrogéno pour T
produire un composé de formule X L

2c588Q0566 ayant la for rrul_e---‘

55
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1S conprenant | ee 6t apes con5|stant 8) a falre réagir un oonposé6 .
[(pyrrolyl 1)a|k| al déhyde ‘substt U6.de fonnule Vill CEO i~ .20

X X R R4 EP 0247 633 B1 ' o"" , R

'R ozX, R R2, RaetR4sonttetsqueddf|n|SC| dessus, e e
avecleelsdiiithiqueousodio-lithiquedel ac6toaicom1:. 3a de nbthyle,. pour;
fbrner un conpos6 de formule I X OH 1R BO Ml . . 86
CHHCCH2 COCCH R N R 40 2 &3 4& fob X R R Ret R4 sont t
quo d6finis ci-dessus; b) a riduire Iocp@quCtCHg;doHGtape a) avec un:
conpos6 bl al kyl borane, comme io trl butyl borane, n p* sence de borohydrure
de sodium dane un solvant inerte; c) Ajoxyder Is produit de |'etape b). -avo
‘'une sol ution aqueuse al caline de pa 0 u e ﬂ hydrogbne pour produire un -
conpose de fornmulo X 50 s5 111111 : .

A1)~~~ e e P P EP O 247 633 B
HO . RH¢ o HGCCH2 -CCH 2COO—| 2R, ' Ry

RLy 2 4 10 R2 R R2 "Sobl_

RF, R2, R.at R4 sont tots ue defl ni s oI dessus et d) A cyciser |le produl
de 1'tape c)’“%rﬁ*dﬁeRq ssus ar chauffa e dens un:
s6 sol vant BG)tée“VE'E?ﬁ‘ dflﬁ"ﬂ’@ "‘{9' E‘Eﬁ lf %’i?@sﬂ') e
un eel pfar EE:: Pt %’""‘bséq" o] F)cf((,'gﬁ '@F&?@‘r‘a'tfé‘?"

les Etats c 'rét": Rrogee GR v> 1. Proo6di pour la .-

pr 6par at | OnpgurHQs Eﬁ@&%ﬁa@én{sQR?}’éé? quevel oppee | HO 26 RR

4 - :

o/ 20 1. Procédé pour la préparation d'un composé de formule développée |

R 2 |
Ne
80 ' R3
. R4 )

dans laquelle X est-CHj, —CHzCHz—, —CH,CH;CHz- ou ~CH;CH(CHg)~-. L

88 R; est un radical 1-naphtyle ; 2-naphtyle ; cyclohexyle ; norbornényle ; 2-, 3- ou 4-pyridinyle ; phényie. :
phényle substitué par un ou plusieurs radicaux fluoro, chioro, bromo, hydroxyle ; trifluorométhyle ; aliyle
ayant de un 2 quatre atomes de carbone, alcoxy ayant de un & quatre atomes de carbone, ou alcamyloxy S

T ayant de deux & huit atomes de carbone ; o
(% I'un ou I'autre des radicaux Ry et R; est ~CONR;Rg, 0l R et Rg, indépendamment I'un de I'autre, sont cha~ '

40  cunun hydrogéne ; un radical alkyle ayant de un a six atemes de carbone ; unradical 2-, 3-ou 4-pyridinyle; .~
phényle ; phényle substitué par un ou plusieurs radicaux fluoro, chioro, bromo, cyano, trifluorométhyleou .- . -~
carboalcoxy ayant de trois & huit atomes de carbone ; '
I'autre radical de Fensemble R, ou R; étant un hydrogéne ; un radical alkyle ayant de un & six atomes de = .
carbone ; cyclopropyle ; cyclobutyle ; cyclopentyle ; cyclohexyle ; phényle ; ou phényle substitud parunou -~ ..

45  plusieurs radicaux fluoro, chioro, bromo, hydroxyle ; trifluorométhyle ; alkyle ayant de un & quatre atbmes o
de carbone, alcoxy ayant de un 2 quatre atomes de carbone ou alcanoyloxy ayant de deux & huit atomes
de carbone.

Ry estun radical atkyle ayant de un & six atomes de carbone ; cyclopropyle ; cyclobutyle ; cyclopsntyle, o
cyclohexyle ; ou trifluorométhyle ; o el

~ 50  oul'unde ses sels avecun hydroxyacide ou pharmaceutiquement acceptables, dérivantde ia décycllsatlon T
du noyau lactone des composés de formule développée |, et ayant la formule X _

AN O RN T
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dans 1 aguel l e X est -CH2, -CHZCHZ-, -CH2CH2CH2- au - CHKCH(CHa)-. 95.

est uwn radical 1-naphtylo;’ 2-naphtyle; cycl ohexyle; norbornmyle; 2-, G
4- pyridirnyl-e; phényl e; phenyl e subst Igpig@apegsgin ou pl usi ours radi caux.
fluoro, chloro, brono, hydroxybo; trfluoronbthyle; alkyle ayant de un A .
quatre atones de carbons, al coxy ayant de un A quatre atornes de carbons:
ou al canoyl oxy ayant de deux & hupbt agorges gle carbono; lun ou |’ autre des
radi caux Rl et R3 est -CONRRk, oQ€&5s%et ~Independatnnent | *un de~
| "autre, sont Cha4 40 cun Un hydrogeen,_u Fg ; al kyl e ayantde un d SLIX '
atones gle carbon.; un radi cal 2-, ou24- py Bnye phenyl b; phonylo S
substtu6 par un ou pl usi eurs radlcagx I luoro, chtoro, brono, cyano,.
trilluommatyl e ou carboal coxy ayant|de trols i huit atones de carbone
|*autre radical de |I'ensenbl e g2 oun epant un hydrogene; un radlcal-q
al kyl e ayant de un A six atone o on*: cyclopropyle ; cyC|obuter
cyci openmtyl e ; cydohexyle ; phényl\e_ ou ph6ny|e substitu6 par un ou- 46 -
pl us] eurs radl caux fluoro, chlor br o, hydroxyl e ; trifluoronbthyle ;-
"al Kyi e ayant de un A quatre ato s de*garbons, al coxy ayant de un A quatr
atornes de carbon. ou al canoyl oxy ayant de deux A huit atones de carbone. ‘.
R4 est un radi cal aIker ayant de un A six atonmes de carbone; cyclopropyle

cycl obufy| gans B?"B % déﬂ“' %G“P gﬁ%‘dﬁ@ﬁ"é““ﬂ By | un de - -
ses sels ave® E%ﬂ”ﬂ WP&H@WH #bl es, ddrvantde’ " -
I a d6ecycbat|on du noyau Iactone des COF?§S|S de fornule devel opp6e 1, "at..:.
ayant la formula X 55 25 EEN 11111 LI 11111 111 EP 0 }
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2. Procédé pour la préparation d'un composé selon la revendieation 1, dans lequel X est~CH,CHy-, -
Ry est un radical phényle ; ou phényle substitué par un ou plusieurs radicaux fiuoro, chloro, bromo, -
85 hydroxyls ; trifluorométhyle ; alkyle ayant de un & quatre afomes de carbone, alcoxy ayantde un & quatra'_ oo
atomes de carhone ou alcanoyloxy ayant de deux & huit atomes de carbone, et C
R, est un radical alkyle ayant de un & six atomes de carbone ou le radical trifluorométhyle. :
3. Procédé pour la préparation d'un composé tel que défini selon la revendication 1, postantla déno-
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