EPM@, 30172 Bl Description This is a continuation-in-part of United States
Applic Aon Serial No. 158,439, fi I%d%gﬁj{\#?.ly 22, 1988. 5 BACKGROUND COF
HE&T,PWENTI ON United States Patent , which is herein i ncor por at ed
by reference, discloses certain trans-6-[2-
(substi t ut pdsduptie! - 1-yl ) al kyl.] - pyran-2-ones. United States Patent
4,681,893, which is herein incorporated by reference, discloses certain
trans-6-[2- h@is(sa continudtion-mrdan sELNiteDStateh AdpiidatidneSbrial No. 158,439, filed February 22, 1988.
pyrrol -1-yl)al kyl ] -4-hydr oxy- pyran-2-ones. The conpounds di sclosed in the
above Uk t BACKGRQUND QraTHENINYENTI@N usef ul as i nhibitors of the enzyne 3-
hydr oxy-3-nmet hyl gl ut aryl - coenzyne A reductase (HMG CoA reductase) and are
t hus useful Mipjtasl SigesRatdnt4, Wé?% iole [sdieteint incompretet! by sairsence; disrlpges cerigingyans6-2-
val uabl e abu wﬂwrobbm@v'kma ®hol esterol enic agents are trans()
5- (4-fl uor %ca tes Patent ﬁﬁ&@:} éypﬁg, h_eqqm4nqg{pﬁl|qtgﬁ y reference, discloses certain irans-6-{2-
ﬂ'r ?‘Fgﬂg"'

-[2-(tetfa 'B'teﬂfb’:’ggjy rfrhyslraxy-pyrany. "es g
.eter%/H,[ ém Qg[ X}qs- ! zym g—lﬂg-gol\ ctase) nd are'q':muls u? Pré\lfmp |p|g‘ rr@'
(tetrahydr g -y ?/(\5" 'ro he 2@2&2@9&" de ﬁf‘f Q-2 i X _.
Th f
roﬁtg \(/)\III:]IC 5 °l" H%W&'e@a 2' - yd') §mn

-o 9'5%4
under care é/haﬁé’ Fid 'EP? ﬁthetu L ladutd Wik at Iow
add| 0N OlempbiBturds @-'?e*'d? uﬁl‘fer %&M c@ﬁ@ﬁé&%ﬁ‘&n@h@ ﬁ@wc%r}ea%hdﬁ hiéﬁi@e i%n of the
Qﬁt i on gibnidner dMyf Bdtoscdits BN éﬁeﬁfﬂé%d therelilttich etCng MRFd) REtondd ;srbuua&d.h I3
or Ohy drzb d@aétiohl vitht sodiamKbdrdhgarie €and Ad tidekiiBdtarieh @fiRUGHE Bk AdABtioRs Qyovide the @irget
t ar get conpempadkals iimhigh diksteléorpiic @D Care ditficaiBlo coldiyt dnllargalschibiandibde dxpensive
conduct onreageniyewtschadre difivd!t dis bandle Eeyi alsd docsay @rridscevdnatiomenicallydpurd ipodicts. (The
handl e. Thewteddlssprodinechioyt thp eartiar aestreds ceni lwneparged inlp gpantiengrically potesprodiibte but the
mat er.i al s poeasel dseverd pxrehsivee time-cansunting; laedi sesditgrin (e losspefrmaere dhain (0% of the starting
enant i oer metelidl.y pure products but the process is very expensive,
ti me- consuni f§e °HPR! of the present|inyenting is| FsimPgYed RIPcEsS L prernog P GPWEOUQ@Sa‘FeWﬁgd 26
material . 3o @b‘]‘sé'éta ngyel gypibesi esent i nvent | on | s an i roved pr ocess for
preparing t hﬁ“ FEIB%HI%" g df%p‘b\} t ar gand hypo-

pone o el %hé ,is,wﬂu&?z.f%éwmr Foma

h I
i LT s
(2R-trans) P& 4_'?%%3 ropﬁgn&ﬁ y§ A A el

- hydr oxy-
N, 4- di p'aﬁnsbmms&\?oﬂrﬁérmw%ﬂ-4 hydrOXy 6 OXO 2H-pyran-2-yl)ethyl J-1Hpyrro
| e- 8- garboxam de can be pre- pared froma novel .internediate in fewer steps

and Ni gher yiagéoftiinglyl @nirst BspeB & \theOptsehEbAELR is MP InfROVBA probddS i 'S BrBpardibr BIOA

proceeds f éonpodndxp@maave starting materials and is anenable to | arge-scale
synthesis. 35 SUWVARY OF THE | NVENTI ON Accordingly, a first aspect of the
present « nvention is an inproved process for thg preparation of a conpound

of Formula | 40 [err]
50 and a di hydroxy acid and pharnmaBgutically »ept abl e salts thereof,
corresponding to the opened fagtqge ring of conpound of Forrmula | wherein
[err] |§51 - napht hyl , N-CH;_»CH{’H 0 o

R

3 R

s0 and a dihydroxy acid and pharmaceutically acceptable salts thereof, corresponding to the opened lactone
ring of a compound of Formula |
wherein Ry is
1-naphthyli,
2-naphthyl,
55 cyclohexyl,
cyclohexylmethyl,
norbornenyl,
phenyl,




thaghggxl, 55 cycl ohexyl, cycl ohexyl net hyl, norbomenyl, phenyl, 2
'EP 0 339172 Bl phenyl substituted \‘:‘?%35'199@1”9’ chlorine, bromne, 5
hydroxyl, ¥rifluoromethyl, alkyl of fromone to four carbon atons, al koxy
of fromond to four carbon atoms, or al kanoyl oxy of fromtwo to eight
carbon atons, pAdayl substitt@@#t , 2-, 3-, or 4-pyridinyl, or 2-, 3-, or
4- pyri di nyl - Naexineje; [err] or [err] is independently hydrogen, 15 al kyl
of from one tochiging carbon atomns, cyclopropyl, cyclobutyl, cyclopentyl,
cycl ohexyl, 2@romine, phenyl, phenyl substituted with fluorine, chlorine,
brom ne, 825 hydrdxyldr oxyl , trifluoromethyl, alkyl of fromone to four carbon
atons, or al kiyoresetiyi om one to four carbon atons, cyano, trifluoronethyl,
or- [err] whepy pifrom ongipyfogrearbon gipres, | ndependent | y
alkoxy of from one o four carbon atoms, or
alkanoyloxy of from two to eight carbon atoms,
10 benzyl,
2-, 3-, or 4-pyridinyt, or
2-, 3-, or 4-pyridinyl-N-oxide;
Rz or Rs is independently
hydrogen,
15 alkyl of from one to six carbon atoms,
o cyclopropyl,
'\ cyclobutyl,
, cyclopentyl,
U/ cyciohexyl,
20 phenyl,
phenyl substituted with
fluorine,
chlorine,
bromine,
25 hydroxyl,
trifluoromethyl,
alky! of from one to four carbon atoms, or
alkoxy of from one to four carbon atoms, cyano,
-\_/. trifluoromethyl, or -CONRs Rs where Rs and Rg are independently
30 hydrogen, _
alkyl of from one to six carbon atoms,
phenyl,
- phenyl substituted with
fluorine,
. 35 chlorine,
L\ bromine,
cyano, or
trifluoromethyl;
Rs is
40 alky! of from one to six carbon atoms,
cyclopropyl,
cyclobutyl,
cyclopentyl,
cyclohexyl, or
45 triftuoromethyl;
which comprises:
(a) reacting 1,6-heptadien-4-ol with an
(1) alkyl lithium
(2) followed by iodine and carbon dioxide and
50 (3) treating the resulting iodocarbonate intermediate in situ with a base in an aqueous alcohol at about
0°C to about 40° C to afford a compound of Formula D

55



ydrogen, alkyl of fromone to six carbon atons, phenyl, phenyl

'_submt ed with fluorine, 35 ?ﬁ'b%ﬁ gPromne, cyano, or
trlfluortmethyl [err] is 40 Kk romoneto si x carbon atons,
-cycl opropy®, cyclobutyl, cycl opentyl, cycl ohexyl, or 45
trifluoronethyl; which conprises: (a) reacting 1, 6- hept adi en-4-0l with an
(1) alkyl lithium(2) followed by {odin ﬁnd carbon di oxi de and 50 (3)
treating the resulting iodocarbon |nterned| ate in situ with a base in an
aqueous al cohol at about [err] to GHzC['ecaicnscaz&f ord a conpound of
Formulas |1 X; 55 3 EP O 330 172 Bl- erry 10 (b) treating the conpound of
Formula I X with (1) an al kali cyanlﬁe at**about [err] to about [err] and
(2) reacting the resulting diol internmediate in situ with a ketal -form ng
reagent in the presence of an acid to affigord a conpound of Formula VIII 15
[err] wherein [err] and [err] are independently hydrogen, alkyl of from one
to thre@ caibpoena at Bhe lé '[gb"%] and [err] taken together as - [err]
wherein n i (%'i)aﬁ?g'ka cyamdeat:zou'} 't’(lfto X Tng - Lhe, compound of Formula Vi1l with

(2) reacting the resulting diol intermediate in situ with a ketal-forming reagent in the presence of an

acid to afford a compound of Formula VIli

15

4 Ry Rg

X

W ' 07 o _
2 NC=H,C -k/l-' CH,CH= CH,

[

1

L}
H

m-

% VIII

whersin R; and Rg are independently hydrogen, alkyl of from one to three carbon atoms, phenyl or
v Ry and Rg taken fogether as - (CHz),~, wherein n is 4 or 5;
30 (c) treating the compound of Formula Vil with
(1) ozone in an inert solvent and
(2) reacting the resulting intermediate in situ with oxygen and triphenyiphosphine at about -20°C to
about -78° C to afford a compound of Formula VI

35 B
s R'JXRg
0 0 i
NC‘HzC—!\/!—cnz-cx
H H
VII
45

wherein Ry and Rg are as defined above;
(d) treating the compound of Formula VIl with an oxidizing reagent at about 0°C to afford a compound of
Formula VI
50

55



(1). Qggne in an inert solvent and (2) reacting the resulting internedi ate
in srtU\.Wth oxygen and tri phenyl ph bout [err] to about -78 * C
to afforcha conpound of Fornul a VII errTiﬁg wherein [err] and [err] are
as defined above; (d) treati ng t he corrpound of Formula VI with an

oxi di zing reagent at about O * Cto afford a conmpound of Fornmula VI 50 55 4
EP 0 330172 Bl-[err] wherein R7 and [err]R reR s defined above; (e)
treating the conpound of Fornula VI with a)Qbround of Formula 15 [err]
wherein Hal is halogen and [err] is al kylQof om one to eight carbon atons
or a three&- to six-nenbered cycl Ofkl%} up, \%}%'r% resence of a base to
afford a conpound of Forrmula [err er} R7 and [err] and
[err] are as defined above: 35 or treallfr ng the conmpound of Forrula VI
with a conpound of Formula [err] wherein errfI is tertiary butyl, tertiary
anyl, or a, a di net hyl benzyl in the presence of an activating agent, 40

a catal ytr c anmount of a base and an inert 8 vent to afford a conpound of
Forrmul a Vb [err] 50 wherein R7 and [err] and [err] are as defined above; 55

(f) treating e"e% Lﬁ@@:re s dofle gi[err] wi th hydrogen in the presence of

a catal yst an c&rpo Q¥ Eorin@h Ul wilhQ cBfPBtha bi¥ofnduial © af ford a conpound
of Formulg [er
) ) Hal'Rga
wherein Hal is halogen and Ry, is alkyl of from one fo eight carbon atoms or a three- to six-membered
’\_/i cycloalkyl group, in the presence of a base to afford a compound of Formula V,
20
Rq XR;
0 0
2 NC =H,C '-!\)_ CHzCOgRg.
[ ]
[
H H
W, -
Va

wherein Ry and Rg, and Rg, are as defined above:
85 or treating the compound of Formula VI with a compound of Formula

HO-Rgp

wherein Ry, is tertiary butyl, tertiary amyl, or «, a-dimethylbenzyl in the presence of an activating agent,
40 a catalytic amount of a base and an inert solvent to afford a compound of Formula V,,

Nc-aszca,co,&b

50

wherein Ry and Rg, and Rgy, are as defined above;
85 {f) treating the compound of Formula V, with hydrogen in the presence of a catalyst and an acid at about
0°C to about 70 ° C to afford a compound of Formula IV,



EPQ_330 172 Bl [err] 10 wherein [err] and [err] and [err] are as defined
above"v()r treating the conpound ogpﬁ%gqlf@ yb with hydrogen in the presence
of “a cat al yst and an acid or a catalyst ang base at about [err] to about
[err] to afford a conpound of Fornula IVb 15 [err] H H 25

| Vb wherein R7 and [err] and [err] arg%as defined above; (g) treating the

conpound of Fornula [err] with a conp Bs Fornula 111 30 [err] 40
- wherein [err] and [err] are as defined in an inert solvent to afford
a conmpound of Forrmula [err] [err] 55 ereifn [err] and [err] are as
defi nefl above, or treating tHaNE Ha0Q%Rogrr] with a conpound of
Formula Ill inin an inert solvent to affor-d a conpound of Fornula [err] 6
EP 0 330 172 Bl [err] wherein [err] and [eHr] are as defined above; (h) and
. finally treating a conpound of Fornmula [err] with 15 (1) an acid in the

presence of an inert solvent (2) foll owE¥ by hydrolysis with a base (3)
fol | owBd by neutralization with an acid and (4) dissolution and/or heating

in an inergvgﬁekkemdﬁénéng Fpog;ggsrgeﬁt%gtabg noval of water to give a conpound of
ati

Formula I, ng 5 corheioth m o Q)CF.P{h eée&%cawsh ar’h 8 G <
0

in the preswa u'aeestras‘auio ase (3)
fol | ongd by neutral I zation with an aci d and (4) dissolution and/or heati ng

in an inert solvent with concom tant renoval of water to give a
'\\J— R‘I Re

U 0” o

“ /'\/'\
: HaNCH,CH,” : CH,CO,Rgp

25 Ivb

wherein Rz and Rg, and Ry, are as defined above;
-'\/ (g) treating the compound of Formula IV, with a compound of Formula lil
30
0 il
Ry =-C-CH-CH=-C-R,
. 35 | é
J Ra R
I1I

wherein Ry, Rz, Rs, and Ry are as defined above in an inert solvent to afford a compound of Formula Ii,

4 R, 1 OX
N=CH,CH, _'k/l‘— CH2CO2Rg,

.
:
H

o

R3
50 Ry

m.

II a
85
wherein Ry, Rz, Rs, R:, Ry, Rs, and Ry, are as defined above, or treating the compound of Formula IV,
with a compound of Formula il in an inert solvent to afford a compound of Formula i,



2 conmpound of Forrmula I; (i) and if desired converting the resulting
CONPOY d of Fornula | to a d|hydrogyoqﬁbqnfgrrespondrng to the opened

| act one ring of structural Formula | DBy conventional hydrolysis and
further, if desired converting the dihydroxy acid to a corresponding
pharnaceutically acceptabl e salt by conventional neans, and if so desired

converting the correspondi ng pharmaceuti calR: geptable salt to a

di hydr oxy 30 acid by coaventl%inal nmeans, if so desired converting
the di hydroxy acid to a conp of Fornula@l b heati ng in an inert

sol vents A second aspect of the pfeeg ?@;# ti @:ghg gproved process
for the preparation of the c nd o or mul [-err] [err] and the

hydroxy acid and phar maceuRgcal lﬂé acceptablR salgs thereof, corresponding
to the opened | actone ring of t conpound of Formul a [err] whi ch
conprises: 55 7 EP 0 330 172 B1 (a) reacting the conpound of Fornula
XVII [efr] XVI | 15 with a conpound oflliwrrula[err] 25 wherein [err] and
[err] are |ndependently hydrogen al kyl of fromone to three carbon atons,

phenyl or Jmﬁ [FEr en fQoether, @s [err] wherein nis 4 or 5
1 ﬁ,(J Eﬁuaqﬁﬂp‘ P8Pt sol vent and treati ng the
o

rd the conpound of Fornula [err]

and [err]
resul tipg |
(b) and if deé’ i ed @,ryglggg.,g resul ting compound of Formula [err] to a
h)ggr oxy aci d @pwbilowsd ngt,g, i eangggg,ﬁ,d | actone ring of structural Formula
[err] Dby ConV@PBisQ)ﬂﬂJm Btrbr Qodil Sin AR indrll BNRRY with Eord@fiahte@mortd of wattO BV §ivd bNJ
tihe hydroxy agmodn@ ofFolfiild ESpondi ng pharmaceutical |y acceptable salt by
conventdponabr treag s, compdlnd ot FRonuaBwiied, converting the hydroxy acid to a
conpound of Royamsdcid i e prbsebge alias mat stivetn and/ or heating in an inert sol vent
Wi t h concom t@nbllowedhioywasiditiof of adaser .
(3) followed by neutralization with an acid and
(4) dissolution and/or heating in an inert solvent with concomitant removal of water fo give a
25 compound of Formula I;
{i) and if desired converting the resulting compound of Formula | o a dihydroxy acid corresponding to
the opened lactone ring of structural Formula 1 by conventional hydrolysis and further, if desired
converting the dihydroxy acid to a corresponding pharmaceutically acceptable salt by conventional
u means, and if so desired converting the corresponding pharmaceutically acceptable salt to a dihydroxy
30 acid by conventional means, and if so desired converting the dihydroxy acid to a compound of Formula |
by heating in an inert solvent.
A second aspect of the present invention is an improved process for the preparation of the compound

of Formula I,
.. . 35
Y OH
F
“ (fﬂz) 2 0
N H .
CH (CH3) »
v c=0
O
50 1 '

a

and the hydroxy acid and pharmaceutically acceptable salts thereof, corresponding to the opened lactone
ring of the compound of Formula I, which comprises:
55



A Rhird aspect of the present invention is an inproved process for the
prepagation of the conpound of Fgpyhsp {2l 45 50 55 8 EP 0 330 172 Bl
[efr] and the hydroxy acid and pharnaceutically acceptable salts thereof,
corresponding to the opened | actone ring of the conpound of Fornula [err]
whi ch conpe) eaetingtBe comppand of Eaguntla Kl 4- met hyl - 3- oxo- N- phenyl pent anami de with
benzal dehyde in the presence of a catalyst and an inert solvent to afford

t he conpounds of Forrmula XVIII [err] 30 35 (b) reacting the conpounds of
Formula XVII1 with 4-fluorobep del®yde in th® presence of a catalyst, a
base, %@nd an inert solventy lEﬁ_gegugx@HFéHForrml a XVIl [err] 50
EP 0 330 172 B1 (c) reacting XJae/conpoygnd ¢ ornul a Il with a conpound
of Forrmula [err] 10 wherein [err] d [emd are al kyl of one to eight
carbon atons or [err] and [err] toge , cH3 15 [err] in the
presence of a catalyst and an inert ‘s yenNHte prd a conmpound of Formul a
xvi 2d [err] 25 35 wherein [err] and al kyl of one to eight
carbon atons or [err] and [err] together are [e

XVII

15
with a compound of Formula

20

o
(o]

HzNCHzCHg —‘k)'_ CH2C02R1 3

m-
m.-

wherein Ry and Rs are independently hydrogen, alkyl of from one to three carbon atoms, phenyl or Ry
and Rs are taken together as -(CHz),- wherein n is 4 or 5 and R13 is hydrogen or

30 (‘:Ha
-c’; -CH,
CH;

K__j in an inert solvent and treating the resulting intermediate with an acid to afford the compound of Formula
la
(b) and if desired, converting the resulting compound of Formula I, to a hydroxy acid corresponding to
- the opened lactone ring of sfructural Formula 1, by conventional hydrolysis and further, if desired,
40 converting the hydroxy acid to a corresponding pharmaceutically acceptable salt by conventional means,
and if so desired, converting the hydroxy acid to a compound of Formula I, by dissolution and/or heating
in an inert solvent with concomitant removal of water.
A third aspect of the present invention is an improved process for the preparation of the compound of
Formula |, .

50



400 err] (d) and finally converting a conpound of Formula XVI in a
cgﬁ%émy*onal manner to afford a CoEp 2?Brornula [err] 45 (e) and if
désired, converting the resultlng conpoun Formula [err] to a hydroxy
acid correspondlng to the openéd | actone ring of structural Formula [err]
by conventional hydrolysis and further, if desir H, converting the hydroxy
acid to a correspondi ng pharnmaceutically accepta@gl’'e salt by conventi onal
nmeans, and if so desired, converting the hydro id to a conmpound of
Formula [err] by dissolutiongand/Qr heating in}an ilnert solvent-wth
conconi ¢ant renoval of water. Y& 5% 10‘C32E¥* Bl A fourth aspect of
dlate Forifula 11 [err] wherein
three to six-nenbered
zyl anaa[err] and [err] are as
on of inhibitors of

the present invention is a nove
[err] is alkyl of fromone to erg f
cycl oal kyl group or [err] 15 dlmsthl
defined above, which is useful ¢ p
chol est®rol bi osynthesis of Fo g |. Prefgrred are conpounds of formula
11, wherein R7 and [err] are neteyt, [err] \g ter iary butyl, and the two
optically active centers are R and conmpounds W o j [err] is alkyl of from
one to eight carbon atons, a three-to six-nenbe fycl oal kyl group, or
[err] A fifth aspect of the presgnt i nvenw is a nove
internediate of Fornula XVI [err] 25 30 85 wherein Rio and [err] are al kyl
ofy, dne to eight carbon atons or [err] and [err] together are 40
[erT] or -ahdithe Gliodytiéid ailipRdimbcutean ddtoptable (AR tidR Rbrdspddbin@fo thé)GpehétladiérieOT
oijchol estrifig 6f thdddompyunt Beoruidf, whioh ¢olpAsedS [err]. 50 EP O 330 172 B1 A
Si Xt h aspeca) factinh &-nistieES to-N-phétyidenaianide withBkldeliydé & the giesdnte off a Eatitydtidng | V
an inert solvent to afford the compounds of Formula XVIII ,

B
2 L)
C=C=C=-CH (CH3) 2
\
s
W % NH-—Ei::]
XVIII
. 35
Y (b) reacting the compounds of Formula XVIll with 4-fluorobenzaldehyde in the presence of a catalyst, a

base, and an inert solvent to afford the compound of Formula XVII

40 o 0
F_Q—C"CH—('ZH-—C—CH (CHj) ,

i
po : NH—O
50 XVII

56
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[err] IV 15 wherein R7, [err] and [err] are as defined above, which is
uzgflyn the preparation of a co?%l&aﬁ%d:‘ornula 11, which in turnis
useful in the preparation of inhibrtor's of chol esterol biosynthesis of
"Formula I. A seventh aspect of the present invention is a novel

i nt er medi at (g reuetidg@hd BehBoaki ot ISR VI witha@bRbdand gt Femlie] €1 1] ar e i ndependent | y
hydr ogen, alkyl of fromone to three carbon atons, phenyl or [err] and
[err] are taken together as [err] wherein nis 4 or 5 which is useful in
the.preparation of the inhibitor of 35 chol ¢sPBuol biosynthesis of Fornula
[err]. sAn eighth aspect of the prREg0H,CcRYefHi on is a novel internediate of
Formula V [err] V 60 wherein R7, [err] an [&ré are as defined above,
which is useful in the preparation of a corrpouﬂ 1pf Formula IV, which in
turn is useful in the preparation of a conpound of Fornula Il, which in
turn is useful in the preparation of inhibitors of cholesterol biosynthesis
of For il a Whereingliq ond Ri1 pte afirylpbene for oight garbon atqms|or Broad fi1dpoefhREad esent
invention is a novel .internmediate of Fornula VI [err] wherein [err] and
[err] are as defined above, which is ysgefUlein the preparation of a
conpound of Formula V, 15 which in tuffis Useful in the preparation of a
conpou of Formula IV, whichin turn is. @& ul in the preparation of a
conmpound of Forrmula Il, which in turn is useful in the preparation of

i nhibitors gf, enokeshtemlohl R ibRadeSof chatﬁ?a Bh & idert Dbt RS afo@%ﬁgom of he
present i nvigphaLni S a novel internediate of Formula VII 20 [err] 30
"wWherein [err] and [err] are as defined above, which is useful in the

pr €parasi on of a conpound of Forrmul'a VI, whichin turn is useful in the

- preparation of a conpound of F:For la V. which in t RN is useful in the
preparation of a conpound of FopffNg | V.cHyekgGHCTUM is useful in the
preparation of a conpound : 11,1[,Wni ch in O is useful in the
~preparation of inhibitors ' ~egwnchgpis of Formula 1. 35

An el eventh aspect of the is a novel internediate of
Formula VI Cc=0

oo m\()

XVl

35 wherein Rio and Rq1 are alkyl of one to eight carbon atoms or Rio and Ri4 together are

~CHp -CH-,
CHj3

~CH2CHz-or -CHz-CH2-CHz-,
{d) and finally converting a compound of Formula XV! in a conventional manner to afford a compound of
Formuia [,

45 {e) and if desired, converting the resulting compound of Formula I, to a hydroxy acid corresponding to
the opened lactone ring of structural Formula I, by conventional hydrolysis and further, if desired,
converting the hydroxy acid to a corresponding pharmaceutically acceptable salt by conventional means,
and if so desired, converting the hydroxy acid to a compound of Formula 1, by dissolution and/or heating
in an inert solvent with concomitant removal of water.

50

55
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Y
[ er+],..40Q wherein [err] and [err] are as defined above, which is useful in
the*lp.)?&garatlon of a conmpound of Fog IF.’QDWNSO which in turn is useful in
theyeparatlon of a compound of FOHTU which in turn is useful in the
préparation of a conpound of Fornmula V, which in turn is useful in the
preparati on of foarthCa3paROsi b prdsert arveribriis b ovelifitoiedadiate of Eokruld B useful in the
preparation of a conpound of Forrmula Il, which-in turn is useful in the
preparation of inhibitors of chol esterol b|Q§ynth3eS| s of Formula I. 55 13
EP 0 330 172 B1 A twel fth aspectRpf the prese)(mventl on is the novel
interned$ate of Formula XWRe\[efr] 10 XVI 1 0fhith is useful in the
preparation of a conpound of 1N -Mbro)-u s useful in the
preparation of the inhibitor o?gg?’/%?ol synt%lgg §k?)f Forrmula [err].
A thirteenth aspect of thegpfresant inventi oPl i's ghe novel intermediates of
Formula XVI11 20 | [err] 30" whi gy are useful in the preparation of the
conpound®of Fornula XVI1, which, in turn, is useful in the 35 preparation
of a conmpound of Formula XV, whi chxzin turn, is useful in the preparation
of the inhibitor of chol esterol " bi osynt hesi s of Formul a [err] DETAI LED

DESCRI PTI GN Qe: ﬁy ciz%e“tg ight Jaﬁaoﬁ Qfoﬁs,'ant\% Hd Sme lga?edt tl;‘y%rgt)ﬁl o

means a st ke fbere{n foc e ' LB s abbiin of

carbon at O fRpibidMIof cHéldstirtst Biosyh mssxseasmhm yl, , N- prOpy, "3propy! |
n-Qutyl, . i SOlménited afeSdohipaunds ofttbrnia i, WoRAW&Yand Hs %Fet maﬁwf@ra/iemarp HAGX3d the two

n- hept yi, BpiieallyYdctivecsdtteis e Riake compiouds Gielem| Hs 15 @ik 1o irér® ofle foldigh€ carbdh atoms, &

sr\x)-menberﬂﬁbeaa"sm-maﬁ\ﬁéiedmdlbﬂ@agrbmorrdd)gum%msilbonlzﬂl udes, for exanple,

cycl obutzyl , oyfifihagmsnotof the peagait Dimton is a asvell iﬁtbrmedii&tkef.Fo#ﬁllaXVI " Al koxy" is

O al kyl in which alkyl is as defined above. "Al kanoyl oxy" is an al kyl

group, as defined above, attached to a carbonyl group and thence, through

an oxygen atom to the parentEFrplesyl ar residue, "(@mfpoal koxy" is an al kyl

group, as defined above, attachg an "ﬁf’on&xand thence, through a
carbonyl®group, to the parent e GH Negsi due. 50° ** "Norbomenyl" is a
group derived by the renoval of a hydr poen| Gh{Qg)rer than at a bridgehead
| c=0
-/
. ATA
.
Nt
wherein Rio and Ri1 are alkyl of one to eight carbon atoms or Rio and R11 together are
o0 | ~CH,~CH-,
CHs
or -CHz-CHz-CHz- which is useful in the preparation of the inhibitor of cholesterol biosynthesis of Formula
45
50
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C rbon atom) frombicyclo[2.2.1 ]hept 2-ene. "Hal ogen"” is iodine, brom ne,

and ol orine. "Alkali nmetal" |s azé Group | A of the periodic table
and_.#'ncl udes, for exanple, Ii th| um “sodi um potassium and the |ike. 55
“Akaline-earth netal” is a nmetal in Goup IIA of the periodic table and

i ncl udes, A Qhn £5$86T81 the présdhiGhvéRtion RarriovMntefrhdoRRLJf Bermuland t he | i ke. "Nobl e
nmetal” is platinum palladium :rhodium ruthenium and the like. 14 EP O

330 172 B1 A preferred conpound of Forrml a |l prepared by the inproved

process of the present invention is Rp erei n[err] is 1-naphthyl,

nor bog nenyl, phenyl, or phenyl substl vvi th fluorine, chlorine, 5

brom ne, hydroxyl, trifl uororret hyl , kyOof from one to four carbon atons,
al koxy of fromone to four ?fh CO R al kanoyl oxy of fromtwo
to eight carbon atons. Al so pre 2red| .a co otifd of Formula | prepared

by the inproved process of the presegt |rj.yent| on wherein [err] is alkyl of
from®™ne to six carbon atons, cyclopropyl, or trifluoronmethyl. Particularly
preferred conpounds of Formul a | prepared by the inproved process of the
present invention are the follow ng: 15

trans-6-[2-[2-(4-fl uorophenyl)-5- (trif#ylororrethyl) 1H pyrrol -

-yI]et hyl ] t et rahydr o- 4- hydr oxy: 2H pyr a - one;

trans 6[2 [ 2- (4-fluorophenyl)-5-net hyl - 1H pyrrol -

et hxf%ﬁ? al%}/ﬂ L‘ar@Xsd&eﬂﬁ% 2BV PV s dsofiR the preparatlon of a compound of Formula

ns-6 JoRIl 1A RHSIpkrktion of ihhibitors of cholesterol biosynthesis of Formula 1.
q}t hyl et h é(d’tBﬂheéreééht]uﬁkﬁlaéh]staeToVeahjédﬁéaraﬂrdnydmﬁlx)O(QH pyran-2- one; 20
tTansg6- [2 [2 cycl opropyl - 5- (4-fl uorophenyl)-1H pyrrol -
-yl ] tetrahydro-4- hydr oxy- 2H pyr an- 2- one;
trans-6-[2-[2-(1, 1-di net hyl et hyl ) - 5- (k.,flghorophenyl) 1H pyrrol -1-yl]ethyl]t
et rahydr o- 4- hydr oxy- 2H- pyr an- 2- one;
trans-tetrahydro-4-hydroxy-6-[2-[2-(2¢ xyphenyl )-5-nmethyl -1 Hpyrrol -1
-yl ] esshyl ] - 2H- 2- one; | !
trans-tetrahydro-4-hydr oxy-¥g _%;.jl |)-5-(1-nmethylethyl)-1Hp
yrrol-1 -yl]ethyl]-2H pyran- 2J éH%\ W){I
trans-tetrahydro-4- hydroxy-6-[2-[ 2- mef‘xhyl-HS (1- napht hal enyl ) - 1H pyrrol - 1-yl
q_gt hyl ] - 2H pyr an- 2- one;
t rans®6-[ 2- (2- bi cycl o[ 2. 2. 1] hept - 5-en- X¥0 - 5-net hyl - 1H-pyrrol -1-yl )ethyl]Jte
t rahydr o- 4- hydr oxy- 2H pyr an- 2-

wherein Ry and Rs are independently hydrogen, alkyl of from one to three carbon atoms, phenyl or R; and
Rg are taken together as -(CHz),-, wherein n is 4 or 5, which is useful in the preparation of the inhibitor of

. 8 cholesterol biosynthesis of Formula I.
‘\Qﬁ An eighth aspect of the present invention is a novel intermediate of Formula V

w0 | | R7><R8

0 0o

NC'Hzc—k/L-cnzco',R,

m-
m--

v

60
wherein Rz, Rs, and Rs are as defined above, which is useful in the preparation of a compound of Formula
IV, which in tum is useful in the preparation of a compound of Formula Il, which in turn is useful in the

preparation of inhibitors of cholesterol biosynthesis of Formula 1.

86
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one; trans()-5-(4-fluorophenyl)-2-(1 -nethylethyl)-N, 4-di phenyl -1

-[ 2- (t etrap§dro- 4- hydr oxy- 6- 0x0- 2H pyr &b @3303172 B1

yl) et hM—I— pyrrol e- 3-carboxam de; (2R)-trans)-5-(4-fluorophenyl)-2-(1

- met hytet hyl ) - N, 4-di phenyl -1 -[2-(tetrahydro-4-hydroxy-6-oxo-2H pyran-
2-yT)ethyl]-1 H pynintivbspe@ otcthe [yeseatinveation is 2 novel intermediate of Formula Vi
trans-2-(4-fluorophenyl)-N, 4-di phenyl -1

-[ 2- (t et rahydr o- 4- hydr oxy- 6- oxo- 2H pyr an- 2¥I ).ethyl]-5- trifluoronmethyl-1
H pyrrol e- 3-car boxam de; 35 trans-5-(4- ophenyl ) - N, 4-di phenyl -1
-[ 2- (t et rahydr o- 4- hydr oxy- 6- oxo- 2H- pyr an- 2; hyl]-2- trifluoronmethyl-1
H pyrrol e- 3- car boxam de; and a di hydroxy aqid d pharmaceutically
acceptabl e salts thereof, correspondj actone ring of
conpounds of structural Fornula I. %sdlglﬁévi:oushiz m bed, the conpounds

of Formul a | are useful as inhibitors of tHe e yme 3- hydroxy- 40

3-net hyl gl ut 5ry| -coenzyne A reductase (HMG CoA reductase) and are thus

useful as hypolipidenic or hypochol esterol enft agents. The process of the
present invention in its first aspect is a new, inproved, econom cal, and
commer - ci al | y yh&asinDlafd ARLD QS abiibd ioRD dhibME JSBYEPiCR&\ propatatioh B5€ cdnplBimal df Bérula v,
of Formula ls When R QAR sl ih iR RERFBAEH ofl 1 ¥d@iPolirdNof IFBmiutaSIV] Wiich in 2GR 8 lisefub in the
outlined. i n Schrp®Ration ofPconiouhd of Forrmh §) whidhih fun BLisd@ i the Prbpaiion of inkiBitdds ot 2hdleéRrol
Bl SCHEME |  brsynhbsiticiEbrminlalR7 R [err] A conpound of Fornmula IX is
prepared from t hea b aspedt.obthé preseatinventiod istd nofelintermiadiaregpf Fhreladtihodol ogy
descrilbgd by Bongini, A, et al, Journal of Organic Chem stry, 47, pp

4626- 4633 (1882) and Majewski, M, et al, Tetrahedron Letters, 25, pp

2101- 2104 (1984). Thus, the honoal lylic al &h (XI') is reacted with an

al kyl lithiumsuch as, for exanple, n-butyl|{hi umfollowed by iodine and
carbon dioxide to give the iodocarbonate

0" o
A 3

2 NC=H,C”} CHp~CH
H
Vi1

m..-

wherein R; and Rg are as defined above, which is useful in the preparation of a compound of Formula Vi,
which in turn is useful in the preparation of a compound of Formula V, which in turn is useful in the
preparation of a compound of Formula 1V, which in tumn is useful in the preparation of a compound of
Formula Hl, which in turn is useful in the preparation of inhibitors of cholesterol biosynthesis of Formula |.

35 An eleventh aspect of the present invention is a novel intermediate of Formula Vill

R7 Rg

v X,
NC-HZCMCH2CH=CH2

s
'
H

-~ O

b« 0

VIII

wherein R; and Rg are as defined above, which is useful in the preparation of a compound of Formula Vi,

so0 which in tum -is useful in the preparation of a compound of Formula Vi, which in turn is useful in the
preparation of a compound of Formula V, which in turn is useful in the preparation of a compound of
Formula IV, which in turn is useful in the preparation of a compound of Formula ll, which in turn is useful in
the preparation of inhibitors of cholesterol biosynthesis of Formula |.
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45 . (X) at [err] to [err] which is not isolated but treated in situ with a
bagg‘??fn as an al kali or alkali neg‘f@éﬁd%%#' hydr oxi de or carbonate, for
exanpl-¢, sodi um hydroxi de, potassium hydroxide, cal cium hydroxide, sodium
carboOnat e, potassium carbonate, cal cium carbonate, and the like, in an
aqueous al cahabiitdspédt BrmedptesehtOnveitioR & tKeariols) ihtorrhétiaie ¢ BerhuSvi f or  exanpl e,

met hanol , et hanol, isopropanol, and the |ike, at about 0 C to about 40 C,
to afford the epoxide of Fornula | X. Preferably the reaction is carried out
Wi th potassiumso carbonate js=—gquebus methafol at about [err] to about
[err], mreferably [err]. A2 L Lo ef L ali@ulps | S opened with

ei ther potassium or sodium cygaide in gqn aqueous al cohdl such as, for
exanpl e, methanol, ethanol, tertiary ngk=0 i sopropanol, and the |ike, at
about [err] to about [err]. Preferab elreactjon is carried out with
pot assi um cyani de i n agueous i soprop aW 5 C. The resulting diol

intermd¥iate is not isolated but treated in si th a ketal formng
reagent such as, for exanple, acetone, 55. dine XYy pr opane,

2- met hoxypr opene, benzal dehyde, cycloggq ane, cycl ohexanone, 1, 1-di nethox-
ycycl opent ane, 1, 1-di net hoxycycl ohexafé**and the like, in the presence of
an aci dssuch as, for exanple, canphorsulfonic acid, para-toluenesulfonic

aci d, andyhifieislubdi@ in hd ploPpLatidh SELRFRoRN oEX¥FRHSE XUERRGTTh S isiuSef@h b Elrefaaration
sol f;\r’_ﬁ'nt S brGihb ifibitof & lchdlasRigPbiBsyniHlésfs b PérRlIBT,nane, and the like, at about [err]
to the refl weniSnmessEctdt theQhesdnf inventibes Qaé&@ﬂﬂt&nﬁ&ia&@& Foem@iotvin or sol vent to

af%grd a conpound of Fornula VIII; wherein [err] and [err] are

i ndepenglent | y hydrogen, alkyl of fromone to three carbon atons, phenyl or
R7 and [err] are taken together Els [err]Owherein nis 4 or 5. A conpound of
Formula VIIIl is treated with ozofg in arff i nert solvent such as, for

exanpl e, dichloronmethane and the | iQeC~&rdCHiGH{)esul ting internediate
ozonide which is not isolated is 53 fldghed in situ with oxygen to renove
the ozéhe and then treated with t@ pRen Pp‘?msphi ne or dimethyl sulfide at

about [err] to about [err] preferlg a ﬁut ], to afford a conpound of
Formula VI1, wherein R7 and [err] &% aS de | above. A conpound of
Formula VII'is treated with an oxidizing re®ges such as, for exanple,

ceom umtrioxide-sulfuric acid-water, and the |like, at about [err] to
afford®h ‘conpound of Formula VI, v\/nerg(',\%F 7 and [err] are as defined above.
A conmpound of Fornmula VI is treated 1 h a conpound of Formula [err]
wherein Hal is hal ogen such as, for exanple, iodine, chlorine, brom ne, and

[err] is @hil§yLreQsefli iR he® Bopdrdtio bB b cbm 3P Bormlu@ W81, Whict? it RELSs udeRil in the

- si X= neghepeshriint bOR bddifourdi’ & UHdmuity YoM Skt ¥ thr,08 LEURY in thé PrRRPAENSH of MBGhhiRE of i ke
l nfg,gh_e Pr 8RGO KdsydhdiB 2EFcRH@dN,as, for exanpl e, ,

1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene (DBU), and the like to afford a conpound
of For nul pe{AuBD] DESCRPFION dreTHE INwENTIORI ] are as defi ned above.

Additionally, treating the conpound of Forrmula VI with a conpound of

For mul @ 20 [rethis]inveiitien.dhenteljme Falkiy” impansar striaightyor brabchbd hytdecérbar grouprivaving faam one to

a, a- di met bight lserhon/atomsandHrcludess foe axamplef methyl.cathyl, pardprigiseryepsk n-buigihisebytyl, fediary-
exanpl e, blitdyriestyeiepiaymybahext prbeptyl. nsoctyk anddemiike-di | ni dazol e and the like in
t he presenceCyfoalyiheplass o acthregrdo sikgempsraghpatusated nydiopashonying A ipgides. der examplpd

“the |ike P¥ioByvY pyelerentyl, pyrlopgxvlsandithedike. o exanpl e,
45 "Alkoxy" is O-alkyl in which alkyl is as defined above.

"Alkanoyloxy" is an alkyl group, as defined above, attached to a carbonyl group and thence, through an
oxygen atom, to the parent molecular residue.
"Garboalkoxy” is an alkyl group, as defined above, attached to an oxygen atom and thence, through a
carbonyl group, to the parent molecular residue.
50 "Norbornenyl™ is a group derived by the removal of a hydrogen atom (other than at a bridgehead
carbon atom) from bicyclo[2.2.1]hept-2-ene. ' '
"Halogen" is iodine, bromine, and chlorine.
"Alkali metal” is a metal in Group JA of the periodic table and includes, for example, lithium, sodium,
potassium, and the like.
55 "Alkaline-earth metal” is a metal in Group HIA of the periodic table and includes, for example, calcium,
barium, strontium, and the like.
"Noble metal” is platinum, palladium, rhodium, ruthenium, and the like.
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Z%ichl oronet hane, tetrahydrofuran, and the like to afford a conpound of
FormMa Vb, wherein [err] and [erggoasgpspfief i ned above. A conpound of
~Fornmia [err] is treated with hydrogen in tﬁe presence of a catal yst such
as @ noble netal, for exanple, platinum palladium rhodium ruthenium
derivatives A bﬁfeﬁ’étf corpBiihdtdf Eormiull @ preparedByIAY iniiravkic brocess off thy' prbdexit ipleation MLide

di oxi de, avhereialRs &Cli-chphtisyliehbrberaenyf, piengxanpl e, acetic acid, propanoic acid and
the |ike, prefpbengldubstiiedivitls flmgned, at about [err] to about [err] and about 1
X [err] to athiwite,7 x 105 Pa 30 (14 to 100 psi) pressure to afford a
conpound of Iremineil a [err] wherein [err] and [err] are as defined above.
Addi ti onal | yhydﬁ’xﬂorrpound of Fornmula Vb is treated with hydrogen in the
presence of HfuowmsihYlst such as a noble netal, for exanple, platinum

pal | adi um rﬂ'&h?ﬂ’ﬁﬁ“%ﬁpﬁ%% "aﬁ’éﬁ vatlves thereof, and the like, and an
acid such as® °f"b "855; f°é°“'5?f‘i" c "d propan0| c aC| d and the like, or a

0
cat al ys’f’ suc@ a%réf:ﬁre is 4 com ound of & rad b gne qu:;e Dn%aﬁss afqﬁ]e gresen! |hvkeﬁti n

?Qtlgﬁ% r?ﬁl’“ rﬁﬁg&ﬁﬁgytr% %Fal?é“fi' Mt;;fp 5 Sl

ted
Wi th aqueqmgnﬂg,p;pg E‘(;n, gt oxi e or aqueous sodi um y&rrggdl degéegsrgﬁ%#m

reacti i's ' . ” -5@ R 8 H-olrbl- -4 2Mlnlin-2-

anhydr%s omﬁiﬁgﬁgt(%om&‘ )edr:?:rﬂ] ﬁ?é%rﬁué@gut' p}"&b ?[f QG* bgﬁ% 1ﬁ£r< 05 pggn

- alout 7 x 10@nBer2{B@aMudrophénylyB-nikgit-pao: 1mbthyswra@ai¢r4amya@xyad#mad-zamsorrpound
formul a [ er rians-e{espi-fuofoptich}!)-5-@stbthythyi}-1HapyiroRsy Bjiekan)dabehitioxRag)yanre- Ckel

and Raney os@balt as described above are finely divided 40 forms of nickel

and cobal t. tang6{geuyribpwby!Bed-flaskophexij)-1H-pyrpk Lykatralt/dioy-tydrentHyran-2c0pexpound  of

Formul a VI [tens-B-I2dP-(Lihdimethyletiyh-5efrtluofaphanyl)-thi-pyraki-yilethy edhmodfyduxy-2H-byyalkgen

in the presgnce of a catal yst such as, for exanple, 55 Raney nickel, Raney

cobal t and tirass-feirahydrond-hydrepeyt6l2-4-(¢imethaxyplanyli-5-methyiri Hipweal-1 -yledivi@i2-08¢ich as,

for exanpl e, raneiohaieP-+hydrparédP2- @MP’@B%Q‘?U)‘S'Ut"@t“}ylfﬁ'y'@jFﬂrPﬂPth'lﬁﬁu'l'?ﬂTeyfﬂ'%e

saturat?éd%th an P/drous anmpni a or satur at ed us ammn

W t ue
hyd d ~4Qydroy B -pr{1tapht %!?Py'b " Vilgih 2 P| di
o B iet_f. ARV e e st %mw ik oyl o |
1 sopr opan ’tran&l rﬁg( Il(ljorrc(o) g? (1a gh);le Nll,ttk ae phen i‘-&-(tetrahy Q—hgégxi]%% oxt(li? ;_Ié ngan Znd

C acCl

Wesencag 9 oAl
the liKe, 31% SicEhlofo eqyl- ) Lhneﬂ{ fhw Na,%happﬂfz %ﬁ[asy gﬁ-ﬂ}drc;r}(g-s%%)ﬂ-‘ yfan
[err] Pa @ayha 1_y,5;e pressureto ord a tonpound of
Formul a XXI. tr 852\2 E&bﬁ&i}lﬁ-[%&tkﬁydbﬁ-r@&%% 8d-2hlpyrh-a-yhamaund of
For nul a quﬂ@ﬁyu ]H dyrol Woahien [err] and [err] are as de i ned above
USI ng tse NetdROsLpHEpHOREN wsﬂeyiyudqsgétnabﬁeb 4-Ry6roRy-SHa2HgraR-23fetiggzpound of
| & Xilftudrorsthy® 1 16-pyropisrEmekamideraidl @ VI . A conmpound™of Formula XXV is
pr epar ed by a dihydroxy acid and pharmaceutically acceptable salts thereof, corresponding to the opened lactone
ring of compounds of structural Formula 1.
As previously described, the compounds of Formula | are useful as inhibitors of the enzyme 3-hydroxy-
40 3-methylglutaryl-coenzyme A reductase (HMG CoA reductase) and are thus useful as hypolipidemic or
hypocholesterolomic agents.
The process of the present invention in its first aspect is a new, improved, economical, and commer-
cially feasible method for preparing HMG CoA reductase inhibitors of Formula 1. The process of the present
invention in its first aspect is outlined in Scheme |:

1
12;.
KDuma O
===
D
W?\_

50
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treating a compound of Formula VI 25
[efw wherein R7 and [err] ar eEB%ﬂﬁfﬁ?‘ﬁq above and tertiary butyl

altohol with a coupling reagent such ‘as, ror exanple,

di cycl ohexyl carbodiim de and the like in the presence of a base such as,
for exanple, 4- dinethylam nopyridine and the like in an inert solvent such
as, for exanple dichloronmethane and thsgpMge it o afford a conpound of
Formul a XXV. 40 An optically active (R) conpound of Fornula [err] is
prepared as outlined in Scheme Il. The starting~nateri al

(R) -4-@&yano-3-[[ (1, 1-di net hyl et hyl ) di et hyl si | yJ ] oxy] b;ﬁinoi c acid]of

Formula XXI X i s synthesgwzed starting from i soasgcorbic § usi ng synt heses

wel | known to gr | =&e art. This chlemistryf isfidenticalf to that
di scl osed in Uﬁfﬁ?@fa% esé'&gx{ eénl{; 4,611, 067 (M ERC%e nEHCHE g
ascorbic acid which is herein incorporated by rleferenage wji ch prodjces
(S)-4-Byano-3-[[ (1, 1- d*ket hyl et hyl ) di met hyl si | yJ Joxy]- 45 butanoic
acid.[err] 50 55 'U.S. Patent 4,611,067 apparently incoectly assijgned the
configuration Rto the product of this sequence of reactjions starting with
ascorbic acid. 19 EP O 330 172 B1 SCHEME Il 5 [err] Thus, the optically
active,conpounds are prepared fromthe known isoascorbi'q acid using the 35
met hodol ogy described by Volante R P. et al, in United'States Patent
4,Q11,067 but in that gase starting with ascorbic acid. This establishes
“the optically active)(eﬁters desired in Fornula [err] and Fornula [err] as
R.Uhus, the (R)-4-8&yand-3-[[(1, 1-di met hyl et hyl)di met hyl98i | yl ] oxy] but anoi ¢
-~ acrd ofo For muNerBERIA o1t ¢lateti,wi t h ~tartomy -t | i traz6HE-iCH.aleqahy dr of ur an
~at [err] to [err], greferably [err], warnmed to [err]gang the activated acid
. derivative is not isolated but the solution is addeof{to a suspension of a
salt of 1,1- 40 di meifntl ethyl malonic acid such as, for ¥anple, the
potassiumsalt of 1,1-dinmethylethyl malonic acid (half ester, half salt)
anhydr®us magnesi um chl ori de, and an am ne such as, for exanple,
dii sopropyl ethylamnejin acetonitrile at [err] to [err] preferably at
[err]. The m xture is{poured into a m xture of 1N hydrochloric acid and
et hyl acetate to affogd the (R)-1, 1-di net hyl et hyl
&anng- 5-1(1, 1-di net hyl et hyl ) di net hyl si | yl ] oxy-3- oxohexanoate of Formul a
XXVI'117 The ket one mf rmula XXVIT1 is treated with #Bj umgi de ion at [err]
“to [err], ;]15 preferg oLerr],'to af;ordthF(R)-l,l-d' cpylethy:c I

6- cyano- 5- hydr -Sjoxg exakoate of Fornul a 1, The t Formul a
XXVI'l is treg’f%é'}; t :rlcé’FﬁWbor ane and air z(ﬁlé r%fﬁm%ﬂ%z or ane
"withou air) foll owed ky sodi um borohydride and met hamol & n tetrahydrofuran
at\ [jerr] to [err], preferably [err] to

viI

VI

40
. vaR'. . Ry, Ry
5 0” o : oxo

"zNC“zCﬂz-g\)g—CﬂzCOan (Rgp) NC=HC—\ A CH;CO;Rga {Rop)

. 0 L] [
H H "H H
so IV, (Rga) Va(Rg,)
IVy (Rop) : v;(n,,,)

65
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affo.q [R-(R*,R]-1, 1-di met hyl et hyl 6-cyano- 3, 5- hydr oxyhexanoat e of Fornul a
~The diol of For mul a XXVI | Seplosab8ee gt h a ketal form ng reagent such
as,fﬁo exanpl e, acetone, di nmethoxypropane, 2- 50 methoxypropene,
benzal dehyde, cycl opent anone, cycl ohexanone, 1, 1-di nethoxycycl opent ane,
1,1- dinethoxycycl ohexane and the like, in the presence of an acid such as,
for. exanpl e, canphorsul fonic acig a-t Iuenesulf nic acid, and the |ike,
in the presence of excess reagen c nlahcPRtinued)vent such as, for
exanpl e, dichloronethane, and the like, at 0 Cto the reflux tenperature
of the®reagent or solvent to afford a conpound of Fornula XXVa wherein R7
and [err] are independently hydrogen, alky of fromone to three 55 carbon
atons, phenyl or R7 and [err] are take géther as [err], whereinnis 4
or 5. A conpound of Fornmula XXVa is tﬂbate wi th hydrogen gas in an al cohol
such ag met hanol saturated wit jcag us Egﬁ aqueous anmoni um
hydroxi'de in the presence of a cata ygt ubh ad ey nickel or Raney
cobalt or with a nobel netal catalyst;§uchgas pl ati num oxi de in the
presence of an al kanoic 20 EP 0 330 172 Bl acid such as acetic acid to
afford a conpound of Fornula [err] whersggn [err] and [err] as defined
above.;sAdditionally, an optically tive co und of Fornula [err] or
Formula 1Vb may be prepared staryAng fromthe tically active epoxide of
Rorrmula | X, The preparation of ffhe optically actNve epoxide of Formula IX
I s described by K00|ensk|, P. J., et al, Journal

f the Chem cal Society

{Perkin Transaction ﬁb 2187 5 (1987). The procgss of preparing a
conmpouxd of Fornula I | 700td i ned in gghenme 111: SCH Re| 10 [err] 25
21 EP 0330172 c¢rmpound of Formufa [err] or For@ulag[err] is reacted
with a conpound CHyRT et QFbr r% (ﬁ_{ &Hna,gmh/yb_&! %%pht hyl ,
cycl ohexyl cyclohexylnﬁthyh norborngnyl EnyT? H ' 2CO2H
| '
2 H H
| xxv XXI .
. . |
Ry Rg
| o<y -
| o HzNCHzCHz-EK/g—cnzcog-g-cxg
N H =R CHy
XXIII
0

A compound of Formula IX is prepared from the known 1,8-heptadien-4-0] (XI) using the methodology
described by Bongini, A., et al, Journal of Organic Chemistry, 47, pp 4626-4633 (1982) and Majewski, M., et
al, Tetrahedron Letters, 25, pp 2101-2104 (1984). Thus, the homoallylxc alcohol (Xi) is reacted with an alkyl
lithium such as, for example, n-pbutyllithium followed by iodine and carbon dioxide to give the iodocarbonate

4 (X at -35°C to 20 C which is not isolated but treated In situ with a base such as an alkali or alkaline-earih
metal hydroxide or carbonate, for example, sodium hydroxide, potassium hydroxide, calicium hydroxide,

. sodium carbonate, potassium carbonate, calcium carbonate, and the like, in an aqueous aicohol of from one

- fo three carbon atoms such as, for example, methanol, ethanol, isopropanol, and the like, at about 0°C to
about 40°C, to afford the epoxide of Formula IX. Preferably the reaction is carried out with potassium

so carbonate in aqueous methanol at about 0°C to about 40° C, preferably 0°C. The epoxide ring of Formula
IX is opened with either potassium or sodium cyanide in an aqueous alcohol such as, for example,
methanol, ethanol, fertiary butanol, isopropanol, and the like, at about 0°C to about 40°C. Preferably the
reaction is carried out with potassium cyanide in aqueous isopropanol at about 25°C. The resulting diol
intermediate is not isolated but treated in situ with a ketal forming reagent such as, for example, acetone,

s6 dimethoxypropane, 2-methoxypropens, benzaldehyde, cyclopentane, cyclohexanone, 1,1-dimethox-
ycyclopentane, 1,1-dimethoxycyclohexane, and the like, in the presence of an acid such as, for example,
camphorsulfonic acid, para-toluenesulfonic acid, and the like, in the presence of excess reagent or in an
inert solvent such as, for example, dichloromethane, and the like, at about 0°C to the reflux temperature of

17



phenyl sgbst ituted with 10 fluorine, chlorine, brom ne, hydroxyl,

trifluogQnethyl, 15 al kyl of f E raégﬁen&%f our carbon atons, al koxy of
from-one*to four carbon atons, or al kanoyloxy of fromtwo to eight carbon
atons, benzyl, 2-, 3-, or 4-pyridinyl, or 20 2-, 3-, or

4- pyri di Nyte heagerit & ;solfdht @ affdid iaScompolmp aif GFamulay VI WieRGE Ry 3hk YR a0 inbispenasame
t 0 si x cariyarngel akp of Byt lbapioagé carkldn atoms, phedyl @b B \hd RE wreltakpe Rigyther as -(CHz)q-,
cycl ohexyl whepinemys 4 op b.ek gbmysoutis bfi Forrbuded VA4 fheaBd with dzbriadn iam dnert Ghiledt suek as, for
brom ne, hexempi ydighiotamefhaneoardintbe ke, and3the resultiog lniekmeplifatel szomideowhicht & rfobisplatediisbon
atoms, &r fuslledxy stif with orygemte rewovedie ozae lbaththan dreated withatriphenylphio$dhine roo dissthy
or [err] suifide et ghopy ';50 Bﬁ]%@w {78 . errdigvabiypehodiodBI & thpthrd gecoampayndk wi Fasfulg Vim
one to si xwheeinoRmandtRs e asidsfined abgyrem gempopeat\Fprmylapdis treptedvilhjan [pigizingorepgeat
chlorine, BFbEFnler omgple, chiepiymotioide-sulfyie jagigmalrhiary|the figy @) aboat 0°C to afford a

. compound of Formula Vi, whérein Ry and Rs are as defined above. A compound of Formula VI is freated

10 with a compound of Formuia '

. Hal-Rg,

wherein Hal is halogen such as, for example, iodine, chlorine, bromine, and Rg, is alkyl of from one to eight

15 carbon atoms, or a three- to six-membered cycloalkyl group, preferably isopropyl, isobutyl, and the like in

o the presence of a base such as, for example, 1,8-diazabicyclo[5.4.0lundec-7-ene (DBU), and the like to

s\‘_, afford a compound of Formula V,, whersin Rz, Rg, and Ry, are as defined above. Additionally, treating the
compound of Formula VI with a compound of Formula

20 HO-Rg,

wherein Ry, is tertiary butyl, tertiary amyl, or a,a-dimethylbenzyl in the presence of an activating agent such
as, for example, dicyclohexylcarbodiimide, 1,1'-carbonyldiimidazole and the like in the presence of a base
such as, for example, 4-dimethylaminopyridine and the like in an inert solvent such as, for example,
25 dichloromethane, tetrahydrofuran, and the like to afford a compound of Formula Vy,, wherein Ry, Rs, and Ry,
are as defined above. A compound of Formula V, is troated with hydrogen in the presence of a catalyst
such as a noble metal, for example, platinum, palladium, rhodium, ruthenium, derivatives thereof, and the
like, or Raney nickel, preferably platinum dioxide, and an acid, such as, for example, acetic acid, propanoic
U ~acid and the like, preferably acetic acid, at about 0°C to about 70°C and about 1 x 10° to about 7 x 10° Pa
30 (14 to 100 psi) pressure fo afford a compound of Formula IV, wherein Ry, Rg, and Ry, are as defined
above. Additionally, a compound of Formula V,, is treated with hydrogen in the presence of a catalyst such
as a noble metal, for example, platinum, palladium, rhodium, ruthenium, derivatives thereof, and the like,
and an acid such as, for example, acetic acid, propanocic acid and the like, or a catalyst such as, for
example, Raney nickel, Raney cobalt and the like, in an inert solvent such as, for example, methanol,
- 85 ethanol, isopropanol, tetrahydrofuran and the like, saturated with anhydrous ammonia or saturated with
\M, aqueous ammonium hydroxide or aquecus sodium hydroxide, preferably the reaction is carried out with
) Raney nickel in methano! saturated with anhydrous ammonia at about 0°C to about 70°C and about 1 x
105 Pa to about 7 x 105 Pa (about 14 to about 100 psi) pressure to afford a compound formula lv,, wherein
Ry, Re, and Rgy, are as defined above. Raney nickel and Raney cobalt as described above are finely divided

40 forms of nickel and cobalit. .

A compound of Formula XXl is prepared by treating a compound of Formula V1

Ry Re
45
o)(o
NCCH'z/:'K/Ek CH,CO,H
50 ' H H
VI

wherein Ry and Rg are as defined above with hydrogen in the presence of a catalyst such as, for example,
55 Raney nickel, Raney cobalt and the like in finely divided form, in an inert solvent such as, for example,
methanol, ethanol, isopropanol, tetrahydrofuran and the like, saturated with anhydrous ammonia or saturated
with aqueous ammonium hydroxide solution or a catalyst such as, for example, platinum, palladium and the
like, in an inert solvent such as, for example, methanol, ethanol, isopropanol, tetrahydrofuran and the like in
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al Ryl of fromone to six carbon atons, cyclopropyl, 50 cycl obutyl,

cycl opentyl, cyclohexyl, or trifl U@'M?écﬂﬁzisi n an inert solvent such as,
for exanple, toluene, and the |ike, at the reflux tenperature of the
solvent to 55 give a conpound of Formula Il,, or Fornula [err] wherein
[err] andthp grespncaotarascidlaich asdoradxanisle, abétin akillypropandio aqibanaicthe fikeFatrabut d°Cas r |
i s treat edahaut T0°&nanelGabdut Siux H0°a®, abb@r7 £ AGNPd @boudi (4l eo alsouh Yabr psl) Fressure toaaffoet, a
and t he | i kmpound chFormpleXXl. sol vent such as, for exanpl e, tetrahydrofuran,
fol |l onwed by Hyadmpoupd okFopnuldpOdIl is propared fedm aisomppiend o Rampla X% odi um hydr oxi de.
The reac@ion is neutralized with an acid 22 EP0330172B1 such as, for
exanpl e, aqueous hydrochl oric acid_and_di ssol ved and/or heated in an inert
sol vent such as, for exanple, tol udtre Rend the Iike, with concomitant
removal of water to give a conpound Forrmula |, wherein [err] and [err]
are as %afi ned above. Additionall y,° a cpnpound ofcgor mula [err] is treated
with an'acid such as, for exanpl e _AQguelus 5 hydrothl oric acid, and the
like, in an inert solvent subRCHg  if pxﬁﬂ:ﬂ@g-‘t?r%ydrofuran and the

| i ke for about 15 hours, followed By th® additio f a base such as, for
exanpl e, sodi um hydroxi de and the |like and stirre Yor about 30 hours. The
reactionpsis reacidified wwth an acid such as, for exanple, aqueous

hydrochl ori c acid and di ssol ved and/ or ed in an inert solvent such as,
fox_exanmple, toluene and the like, with ncom tant renoval of water to
give a conmpound of Formula I, wherein [err] and [err] are as 10 defined

apoye. Thewiprat 85 sindRs talecagpdefiseitboien ushipl the methoddidgy peevioasd desBiibad tori (Beparingeay,

i nproveds ewpnediaof Zbrmuan tomaeompahd yf Fogada Wl A compdund] off Rermyter X08is iprefarbdn By
HMG CoA r etiatingzeseompenind lof Faomulo¥! Formul a [err]. The process of the present
invention in its second aspect is outlined in Schenme IV: 15 20 25 30 35 40
45 50 55 23 '

0 0
Y NCCHZMCHzCOzH
30 H H
VI
_ 85
\/ whersin R; and Rs are as defined above and tertiary butyl alcohol with a coupling reagent such as, for

example, dicyclohexyicarbodiimide and the like in the presence of a base such as, for example, 4-
dimethylaminopyridine and the like in an inert solvent such as, for example dichloromethane and the like to
afford a compound of Formula XXV,

40 An optically active (R) compound of Formula XXIll, is prepared as outlined in Scheme Il. The starting
material (R)-4-cyano-3-[[(1,1-dimethylethyl)dimethylsilylloxy]butanoic acid of Formula XXIX is synthesized
starting from isoascorbic acid using syntheses well known to practitioners of the art. This chemistry is
identical to that disclosed in United States Patent 4,611,067 (Merck & Co. Inc.) using ascorbic acid which is
herein incorporated by reference which produces (S)-4-cyano-3-[[(1,1-dimethylethyl)dimethylsilyljoxy]}-

45 butanoic acid.!

50

§6

'U.S. Patent 4,611,067 apparently incorfectly assigned the configuration R to the product of this sequence of
reactions starting with ascorbic acid.
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EP0 339 172 Bl SCHEME IV 5 24 EP 0 330 172 B1 The conpound of Fornul a
XVIl ig' reacted with a conpound of PF@W.&QQXI [err] wherein R7 and RN are
i ndependent |y ‘hydrogen, al kyl of fromone to three carbon atons, phenyl or
[err] and 15 [err] are taken together as [err] wherein nis 4 or 5 in the
. presence of an inert solvent such as, for exanple, dinethyl sulfoxide and
“the like for about 15 hours at about SGFEME Wth the renoval of water to
afford the internedi ate derivative (XXIl). Preferably the reaction is
carried out in dinmethyl sulfoxide for about 15 hours at about [err]. The

i nternedi ate derivative XXl I, kch is not isolated, is treated with an
acid such as, for exanple, &pn%e rated hydrochloricemcid and the like in
an inert solvent such as, axanpl e, 20 et hyl aune-t-at-eu,and the like to

afford the conpound of For nﬁ'l"asferci Preferably, é,{;es{_e@,;tlon is carried
out w%@ concentrated hydrochlaric acid in ethyl acebate Addi t‘%)(nally, t he
conpou of Formul a XVI | NRS-Cigiatetd M t h_a conp Formul a [ 1]
[err] 35 wherein [err] and [err] *are |ndependen8Pygﬁ %Fcéagﬂ*cohﬂéﬁhor from
one to three carbon atons, p FF or [err] and [ergkyidre taken ‘t'®get her as
[err] wherein nis 4 or 5in the presence of an inert solvent or solvents
such agy; for exanple, hexane, toluene and the |ike for about 24 hours at
about t%e reflux tenper@ture of the sol vent 40 or solgrenggs. The
i ntermedi ate derivativetXXl'V, whicfsis not isolated, 9s greatedcggth an
aC| such asTtor é’f&ﬁ’bF@CHz@‘:!@%‘aﬁ‘qt@@us—s-&I-ut—l mcﬁ;,dnu@emgt(gucc.oagl d for
t 15 hours, follo Iby the ad#sti on of a base such as, for cg;arrpl e,

o |urmhydroxi de and | i ke and reacidification Ww¥h an acid for about 30
hours to afford the conpound of Fornula [err] The process of the present
invention in its third aspect is a new, inproved, econom cal, and 45
comercially feasible nmethod for ‘preparing the HUG CoA reductase inhibitor
of Formula [err]. The ‘grocess of the present invention in its third aspect

is outPfned i n Schene 0 55 25 vann
CHy 0 cHy
— N.F:CH;? -~ ?—CHzCOz "?- CH; —————— HzNCHzCHszc-CHzCOz - ?- CH,
o " 8 CHy CH
< e | H & 3
XXvVa XXIIIa

Thus, the optically active compounds are prepared from the known isoascorbic acid using the
3 methodology described by Volante R. P. et al, in United States Patent 4,611,067 but in that case starting
‘\_/ with ascorbic acid. This establishes the optically active centers desired in Formula XXV, and Formula XXIil,

as R. Thus, the (R)-4-cyano-3-[[(1,1-dimethylethyl)dimsethylsilylJoxylbutanoic acid of Formula XXIX is freated
with carbonyldiimidazole in tetrahydrofuran at 0°C to -40°C, preferably -20°C, warmed to 25°C and the
activated acid derivative is not isolated but the solution is added to a suspension of a salt of 1,1-
40 dimethylethyl malonic acid such as, for example, the potassium salt of 1,1-dimethylethyl malonic acid ¢half
oster, half saft) anhydrous magnesium chloride, and an amine such as, for example, diisopropylethylamine
in acetonitrile at -10°C to 20 °C preferably at 5°C. The mixture is poured into a mixture of 1N hydrochloric
~acid and ethyl acetats to afford the (R)-1,1-dimethylethyl 6-cyano-5-[(1,1-dimethylethyl)dimethylsilyljoxy-3-
oxohexanoate of Formula XXVIII. The ketone of Formula XXVIII is treated with fluoride ion at 0°C to 65°C,
45 preferably 25°C to afford the (R)-1,1-dimethylethy! 6-cyano-5-hydroxy-3-oxo-hexanoate of Formula XXVH.
The ketone of Formula XXVII is treated with triethylborane and air (or methoxydiethylborane without air)
followed by sodium borohydride and methanol in tetrahydrofuran at -78+C to -110° C, preferably -100°C to
afford [R-(R"R"]-1,1-dimethylethyl B-cyano-3,5-hydroxyhexanoate of Formula XXVI. The diol of Formula
XXVI is treated with a ketal forming reagent such as, for example, acetone, dimethoxypropane, 2-
s0 methoxypropens, benzaldehyde, cyclopenianone, cyclohexanone, 1,1-dimethoxycyciopentane, 1,1-
dimethoxycyclohexane and the like, in the presence of an acid such as, for example, camphorsulfonic acid,
para-toluenesulfonic acid, and the like, in the presence of excess reagent or in an inert solvent such as, for
example, dichloromethane, and the like, at 0 °C to the reflux temperature of the reagent or solvent to afford
a compound of Formula XXVa wherein R; and Rs are independently hydrogen, alkyl of from one to three

s5 carbon atoms, phenyl or R; and Rg are taken together as -(CHz),-, wherein n is 4 or 5.
A compound of Formula X0(Va is treated with hydrogen gas in an alcohol such as methanol saturated
with anhydrous ammonia or aqueous ammonium hydroxide in the presence of a catalyst such as Raney
nickel or Raney cobalt or with a nobel metal catalyst such as platinum oxide in the presence of an atkanoic
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EP © 33Q 172 B1 O [err] 50 oxopentanoate (XX), aniline and ethyl ene diam ne
in toluene. 4-Methyl-3-o0xo0-N- phenyl Esr&t&aaﬁ%gq (XI'X) is subsequently
reacted with benzal dehyde in the presence of a catal yst such as, for
exanpl e, piperidine and glacial acetic acid, ethylene diam ne and gl aci al
acetic aci dacidRué s3tdHe add i 4ftbraGicahpaaRddfiFemiufai XK, WAekeih IFE ahd #eCasi dBArdA abR&.! t
sol vent such additichalty, a0 >pitalyactive@brSiuAd of IFRMALRITE, or IFEArRAAY, nftytbe pfoParbd &arifgGrom
about 24 t ochabsicdlly 3ctive epuxile at Fanba@al IX. [Tey prbpatatiorad¥anet oplically jctive oplokidie 4f lFermiuRMR A
of wat er t odeadribat by Kediepsi \H. 43 et0al,0dobing ot khgl| Chemicsl [Setiptly Pefkin Transaction ), pp 2183-2187
met hyl en@) p@sd7rnam de (XVII1). Preferably the reaction is carried out with
B- al ani ne andTef puesess of aoparing a gempgurst of Ferfmbla X isfoutfined liro®dhersllithour s i n hexane.
The 4-nethyl - 3- oxo- N- phenyl - 2- ( phenyl net hyl ene) pentananm de (XVII1) is
reacted with 4-fluorobenzal dehyde in the presence of a catal yst such as,
for exanple, 3-benzyl-5- (2-hydroxyethy Iyl t hi azol i um chl ori de,

3, 4- di net’hyl - 5- (2- hydr oxyet hyl ) t hi azol i um i odi de, 3-ethyl-5-(2- 26 EP O
330 172 Bl hydroxyet hyl)-4-nethylthiazolium brom de, thiamne

hydrochl oride, and the |ike, and a base such as, for exanple,

N, N-di i sopropyl et hyl am n&Ry pyRgdi ne, N, N-di nethylaniline, triethylanine,

1, 8-di azgbi cycl o[ 5. 4. 0] - un\géc- 7-ene (DBU), 1,4-di azabiocycl o[ 2. 2. 2] oct ane
(DABCO), 4-di et hyl am nop ri dithe (DVAP), N,N,N , N - i ﬁ

t ety amet hyl et hy HeNe#;GHy ( 2GRl (Roy)i ke, eir;Reicreré-cH~ig=R)e
preSence -of a solvent such as,! for 5 exanple, tetrahydrofhlran

t%i ary-butyl nmethyl eth8r, & hanol, dinethylfornmam de, B2 nmRayl sul f oxi de,
N “Tret hydopyrrol i done, acetonitrile, methylisobutyl ketone, ethyl acetate,

i sopropanol, pyridine and TWg(Rdke for about 20 to about BDIhours under
anhydrous conditions. at abpwf (RQem tenperature to about the reflux
tenperature of the solvent to afford the conpound of Fornula XVilI.
Preferably the reaction is carried out in thg¢ presence of

3-et hyl -8- (2- hydr oxyet hyl )-4-met hyl t hi azol i upn brom de and triethylanmne in
et hanol at about 10 [err] for about 24 hours§ The conpound of Formula XViI
is reacted with a conpound of Formula [err] wherein Rio and [err] are

al kyl of one to eight carbon atons or [err] and [err] together are 20
[err] 2530[err] in the presence of a catalyst of Fornula [err] 30 wherein
[err] is™[err]para-Cl- [err] tertiﬁry- [err] Bon jRa et hyl am ne

hydr ochl ori de and a sol vent or ﬁ'&xturés t her eof as, for exanple,

t et rahydr of uran, hexane, tol uene, nol, tertipry-futyl acetate, ethyl
acetate, 1,2-dichloroethane, isopr paMCHmmHU-V@HjQQ}Rmee i ke

f or..abouj 24 to about ‘ .
) R3 H H
S . Ry

“© ' II,(Rg,)
. IIn(Ryp)
45
OH
R
Ry !
50 ' N—CHZCH;.H 0~ ‘o
. R
Rq
55
I
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48 hours;at about 5 * C to about the reflux tenperature of the solvent with
thes rempval of water to afford a 3ppoIRqyageof Formula XVi. Preferably,
the reaction is carri-ed out in the presence of pivalic acid and a m xture
of toluene and heptane at reflux for about 48 hours with the renoval of

wat er. A conmaeomisbusd of Forinal 19, oKFdrmula I G véstddadth iaBorApodauaf Evivuaigl  manner

usi ng t he whetelmiad ogy di sclosed in United States Patent 4,681,893 to the
conpound of WFeaphtakia [err]. Certain of the conpounds of Fornmula Ill are
ei t her known2o#phthglpabl e of bei ng prepared by -nmethods 40 known in the art.
The ri ng- openwsidheivhydr oxy acids of forrmula [err] 50 wherein [err] and
[err] are ascyiehepiegthdbove nmay be prepared fromthe | actone conpounds of
Fornul a | by"¥bameeYlti.onal hydrol ysis such as, for exanple, sodi um hydroxide
i n met hanol , PR&3¥i um hydr oxi de in tetrahydrofuran-water, and the |ike, of
the | actone ﬁ St Mo nul a 1. 55 The ring- opened di hydroxy aci d
of Formdfl a XI'{®%fay be produced fromthe | actone conpound of Fornula [err]

by conventio %‘I:i'; ydrol ysis of the | actone conmpound of Formula [err] In the
ri ng-opened g ydroxy acid form conpounds of the present invention react

to form sal tﬁiﬂ&mnﬁ parmaceutically acceptable netal and ami ne cations

formed fyrom Qkﬁm}oﬁtﬁ,g%fb@%,gmt&nspases. The term 27 EP0330172B1
"phar maceut i girdxl ¥t fRATHB tBlrRabBi AdmsSal t* contenpl ates salts fornmed with the
sodwm POt agikdnbyidxy SAkoR MB o dihD EAIsoh @idims, 2l UM Nnum iron, and zinc ions. The
term " phar mapewdyt) cal |y acceptable amne salt” con- tenplates salts with
a ni a and o gadtidepyftididyl,@enous bases strong enough to formsalts with
car boxydei c aed 8sor Ryddhsyl-Nogiflesl for the formation of pharmaceutically
accept abl o i indepdndsdly addi tion salts of the 5 conpound of the present
i nvention fohyrager| ass whose limts are readily understood by those skilled
in the art. diedoffromane tosp qarboratems.d f orm of t he conpounds of the invention
may be regene¥clRpee¥fromthe salt form if desired, by contacting the salt
with a #ilut &98¥¥ous sol ution of an acid such as hydrochloric acid. The
ring closed P% M form of the conpounds of the invention may be
regener at ed o8¢50l uti on of 10 the di hydr oxy acid form of the conpounds
of the invenPl oW i a0 irhert sol vent such as, for exanple, toluene,
enyl su Stlt%l 8d wué . S
beazene, eth orl cetfa ., and the like, at about [err] to about the boiling
poi nt o‘?o t he g6 yent usually but not necessarily wi th conconitant renoval
of the resul piR@eat er and usual ly but not necessarily with strong acid
catal ysis sugfugg, for exanple, concentrated hydrochloric acid and the
| i ke. The bagfuoashdirli, on salts may differ fromthe free acid fornms of the
conpoungis - of alkyhbfSromvne & o Barbéh didassNorlS physi cal characteristics as
soliybi | ity aakbxyef ffom e Rfouticarbérikions éyafd, her wi se consi dered equi val ent to
the free aci siflifoponthiyior -CONRs BUwiBesRSand R tilbiikiepententy i on. The conpounds of the
present i nvemdragen,nay exi st in solvated or unsol vated form and such forns
ar e equi val edlkyl pidrotniree tersbodatban atdms,or m f or t he purposes of this invention.
40 phenyl,
‘phenyl substituted with
fluorine,
chlorine,
bromine,
45 cyano, or
' trifluoromethyl;
"Ry is
alky! of from one to six carbon atoms,
cyclopropyl,
50 cyclobutyl,
cyclopentyl,
cyclohexyl, or
trifluoromethyl;
“in an inert solvent such as, for exaniple, toluene, and the like, at the reflux temperature of the solvent to
56 give a compound of Formula ll,, or Formula ll,, wherein Ri, Rz, Rs, Rs, Ry, Re, Rg, and Rgy, are as defined
above. Finally, a compound of Formula Hll, is treated with an acid such as, for example, aqueous
 hydrochloric acid, and the like, in an inert solvent such as, for example, teirahydrofuran, followed by
hydrolysis with a base such as, for example sodium hydroxide. The reaction is neutralized with an acid
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Ther conpounds of structural Fornulas [err] and XlI| above possesses two
asymetyic carbon centers, one E d 34 =2 ipgdr oxy position of the
pyran-2-one ring, and the other at the b-position of the pyran-2-one ring
where the al kyl pyrrole group is attached. This asymetry gives rise to four
possi bl e i sqBREsS for bxamplef aquédus hydricKorichatid 4 dissolesaichnd/r, HoiRed i @nines salvedt sutteas, for
ot her two Oéxamble,ddluchs,and the liERWERoatuthitdb répvisval siovatar & givBlacomp@ie i fadnulsiowerein n
t hi s i nvent RoR:,iRs, dnlh & 418 a6 Befinsbabeye. of t he conpounds of Formulas |, [err]
and Xl | aboveAddtieeally.oh | compovyd red ioimviat llnig teertadtith sanj acidy such zase for tekample, aqueous

i nventor s iydethiaric edidnendHbrilifeoin apriegatolveny sudheaspior eampluiatrydspfuram and the liks for
i nventi on. ®uNpPhpurs, fallpwed by the addition of a base such as, for example, sodium hydroxide and the like and

Trans-6-[ 2- {f'Eefétfl%yﬂbD'H ?°4D‘?“F‘°I'ud'|h€r>]|d?Pé%"e'§!n"PF 'P‘F df:lti gojd f:":x::; for example, aq"elf’“s
et hyl] tetr%ﬁﬂ?ﬂbﬁ'cfc'ﬂfﬁf’rﬂ?&"%—% rﬂ% vga mpound A 19 %‘P B3 '8f
(R, )-a02 ‘ﬂlh‘?ma"ﬁ f ¥RRaR Ve 259 ﬁ ERI'E"&"N 'il?rﬁ*-

mmol). 15 a % o' t° sk 8 .ontS.%. Sl & hftad' I e%l,nom%% nd
'EI‘I phrenrjlyl)rre merc'a" gg e I'S henm%ﬁb-%'rgc?cess of
for 30 mnu ec ure ll()}ott C %on IOXI passed through drierite) and

the Iighgsyellom/solutlon i's stlrred for 30 m nutes under a ball oon of
‘carbon dioxide. To this solution is added iodine, 101.4 g (0.4 nol),
disE%Jved in -200 nL of anhydrous tetrahydrofuran over 60 m nutes. The

m xtire 45 is allowed to warmto roomtenperature overnight, diluted with
et hyl acetate, washed with 10% sodi um bi sul fite sol ution, saturated

solTti onz0of sodi um bi carbonate, brine, and dried (magnesium sulfate). The
crude product is dissolved in 200 nL of nethanol and 20 nL of water, cooled
to 0O* Cand 0.5 g of solid potassium carbonate is added. The m xture is
‘vigorously stirred for six hours, filtered, concentrated, and partitioned
‘between ethyl acetate and brine. After extracting the aqueous |ayer 2x with
ethyl ac#&ate, the conbined 50 organics are washed with brine and dried
‘(magnesi um sul fate). Flash chromatography (4:1 hexane-ethyl acetate)

.provi des, after concentration in vacuo, 18 g of
‘[err]-a-2-propenyl oxi raneet hanol. 200 MHz NVR [err] 1.5-1.65 (m 1H), 1.90
(d¢y 1H, ) J =15, 4 Hz), 2.2 (m 3H, 2.53 (m 1H, 2.79 (m 1 H), 3.12 (m
1H, 3.% (m 1H, 5.19 (m 2H), 5.80 (m 1 H. IR (film 3400, 3077,
2980, 2925, 1643, 1412, 1260, 918, 827 [err]. 55 28 EP 0 330 172 Bl Step
B: Preparation of ([err])-cis-2,2-dinethyl-6-(2-

.propenyl ) -1, 3-di oxane-4-acetonitrile. 5 Potassiumcyanide, 1.3 g (20 mmuol ),
is addedsd o a roomtenperature solution of [err]-a- iraneethanol, 2.56 g
(2Q ), in 25 nm of 4:1 isopropanol-water. The solution is stirred for
20 hours at ambi ent tenperature, concentrated, and partitioned between
ethyl acetate and brine. The aqueous |ayer is

40

50
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extriacted 2x with ethyl acetate and the conbi ned ethyl acetate extracts are
washed with brine and dried 10 (negw fate). The crude product is
di ssolved in 20 nL of 2, 2-dinet hoxyprgggﬁ?zsggnphorsulfom c acid is added
and the solution sti rred for 18 hours at roomtenperature. Concentration
and flash chromat ography provides 1.30 g of
()-cis-2,2-dinethyl-6-(2-propenyl)- 1 3- 4 acetonitrile. 200 MHz NWR
[err] 1.35 (m 1H), 1.40 (s, 3H), 5&%@@% 1.67 (m 1H), 2.20 (m
1H, 2.33 (m 1H, 2.50 (m 2H), 389(m 1H, 4.10 (m 1H), 5.10 (m 2H),
5.7-5.9¢§m 1H). 15 IR (filn) 2995, 2944, 2255, 1644,1334 [err]. Step C
Preparation of ([err])-cis-6-(2-oxoethyl)-2,2-

di met hyl - 1, 3- di oxane- 4-agetonitrile. A solution of '

()-cis-2,2-di met hyl - 6- (2-9(8peny|) 1, 3- di oxane- 4- acet onttyTl e, 3 g (15.36
mol ), w 100 nL of dichfor@methane is cooled to [err]ﬁ nltro en.
Ozone (Vél sbach 1 ) . gte 0.1, volta t hen sed
through a fri tteﬂggr]e%aiznket Htg%lcézl nto the sol ut ?’Bn%?ﬂﬁf; thec’BF?Fe_ ofr of
ozone appears. 25 The current is turned off, and oxygen bubbl ed tftough
until the blue color is dif¥tharged. Tri phenyl phosphi ne ¥¥I2 g (16 nmmol),

i s addedgzand the col orl ess, solution allowed to warmto ropmterrperature

Fl ash chr omat ogr aphy %rzow desﬁeafter concentration in, vacuo, 5 g of pure
()-ai 5-6- (2- oxoelfMA ) 2, 2- di Bet hyl - 1, 3- di ox |tH§ Mz NMVR
[erf\]"‘ 1.30 (rf 2y -Ce3fy CHy ; 48 (s, aﬂ)???’rgh % 22.75

4.2 (m 1k L= (m 1H), 9.79 (t, 1H~ ’G’Hz) IR (film
225}5/ 1720 [err]. Steli'JHe tion of ([err])-cis- poeRhyl ) - 2, 2-
di net , 3-di oxane-4-acetic “aci ds r eagent
(chrom um trioxide-sul furkerract™®water), 3.8 nL (7.6 mvoKYII | sTadded
dropwi se to a [err] solution of
()-cis-6-(2-oxoethyl)-2,2{di methyl -1, 3-di oxane-4-acet oni irile, 1.50 g (7.6
mol ), dPssolwed in 50 40} nL of acetpne yatil the orange color is not_

di scharged. pfter stirring g fRgrther 15 mijnutes, the m xj T is pouredl}into
300 nL of diethyl ether and )Qshed wi th brfi ne unt|I the a % ous washes |are

colorless. The diethyl eth | dyer is}dri éq_ (magnesi um s te), ficb effed,
ani_tonggnt r pt .Q' p?fBWUM he 4Ci i cﬁimsbl-rgt Iie& 9&1-%-3‘3@ ing.
Trituration Mt QNQ hﬂa& 8r prov des N

([err])-cis-p-(cyand y ¥2_di net 1y|-j,3- i ﬁ‘-‘!ﬁ‘étzic aci &Hhs a
col orl ess sofid | errYe=gd second tfitudatj

,ag,llzatlon from

i sopropyl 45} etlgerd provi des material pf [ . 200 M—Iz NVR [err] 1}35

(M 1H),351 4p (s¥ 3H), 1. 3H), fL.82](m MH), 2.4 4H), 4.18
&7, 4.B5 (m 1 H. I\/R(d;jlace one, 50 MHz) [ 19. 95, 24}91,
1 35 88 41.34, 65.7 35, 94 70,317.77, 171.83. (KBr) broadl OH

3500 2400, 2254, 1711, 948’“ferr 50 Step E: Preparati 8fVof

([err])-cis-1-nethyl ethyl 6-gyano-

met hyl ) 42, 2- di net hyl - 1, 3-di oxa -4-acetate. 554l 0 36g6fution of

()-cis-6-(cyanonet hyl)-2, 2-di net hyl -1, 3- dioxané-4- etic acid, 0.6 g (3

mmol ), in acetonitrile, 2 ni, |s added 1, 8- difazabi cycl o[ 5. 4. 0]undec 7-ene
0

(DBU), 0.45 nL (3 nmmol), and 2-F (faz)z" °
45 N H
' =CH (CH,) ,
Ccw=o

NH
- T
Ia
556
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i odopropgne, 0.33 nL (3.3 mml). The solution is stirred overnight at room
tenperature, diluted with diethyl 29 gp o 40 2830 172 Bl ether, washed with
brine, and dried (magnesi um sul fate). Fq ash chromat ography provides 0.55 g
of ([err])-cis-1- methylethyl
6- (cyanomnet hyhe)compatmél biiniyd XVil, iSresttadvath a-cémpobad eitFermuR00MHz NVR [err]  1.22
(d, 6H, J =7 Hz), 1.3 (m 1H), 1.35 (s, 3H), 1.40 (s, 3H), 1.75 (m 1H),
2.2-2.7 (m 4H), 3.9-4.4 (m 2H), 4.95 (septet, 1 H J =7 Hz). 5 Step F:
Preparation of ([err])-cis-1-nethYlethyl 6Ri2-Rs
am noet hyls) - 2, 2- di net hyl - 1, 3- di oxane- 4- acet . 10 A m xture of
([err])-cis-1-met hyl et hyl o 0
6- (cyanonet hyl ) - 2, 2-di met hyl - 1, 3- di oxane- cefte, 0.55 g, in glacial
acetic acid is hydrogenated vvithmﬁi':ﬁﬁzl‘iﬁmgi( iégleCﬁdCQ}MS x 105 Pa (50
psi). Concentration dilution wth ethyl acetatée®and bi carbonate wash,
foll owed BY washing with brine and drying provides 250 ng of ()-cis-1-
met hyl et hyl 6-(2-am noet hyl) -2, 2-di net hyl - 1,XXi oxane- 4-acetate. M5 260. 1,
244.1 200 MHz NWR [err] 15 1.25 (d, 6H, J =7 Hz), 1.32 (m 1H), 1.36 (s,
3H) J 1.45 (s he%_a Ry qg a('ém'l e])kpd m@rﬁfﬁg,dal l]d_'fron] one laﬁhree6 al'_t‘%)n at .%s,zﬁer&ﬂ& 'Ry yﬁ'j
J = 15, 614_|Z¥a alétﬁén ethbr as Hzg& Wheein ‘A Jis 4%:’ éQn Q@rpréenogkﬁhan eﬁgo &t sdd) as, for
4.29 (M 1H) exarhglo Oiméthy? Blifdkide dnalthe tike Tor Abdif 5 héurs &ifabbuiiosl E3in tledRmotef bif dater 45
Step G Pr g 14 inRAndafate defiviive] Joxi.i FPetekabibhd ib@ibhié|carriét dulin dimethy! sulfoxide for about
[ 2- eThyl - 5- ( {5 hdurbO&t QPR AYE *)C: The Riimtealate laebialiveSDtNY Wilich is not isolated, is treated with an acid
- 2, 2- di met hybuch a8 fét eRartpre cehcérfrated hirocRibriclacRIGing theGike #fan (nert Gbigentlsudi bd) Ydr @kdmple,
6- ( ZZam neet b pedliate ardii theelika yd aftbyd3hel compatnd-oft Farmelh &t Prefofably,Thajrebdliob 8 camiad Jut with
and 1-(4-f| ucancehvated/hydroghictic acist irstheyl eaiste( Exanpl e A), 0.125 g (0.6 mml), in
5 nmL of tol uenddditionglyi the eanpavrd ohEBamndel X is reaftbdiwithcacompougt of Folhuda 200ib| ed
solution is concentrated and the highly UV active pyrrole is separated from
starting material by preparative thin |ayer chromatography, eluting 2x with
4:1 hexan& 30 ethyl acetate. This pr &/’BZES 130 ng of pure
()-cis-1-nethylethyl 6-[2-[2-ethyl-5-(4: rophenyl ) -1H pyrrol -
1-yl]ethyl]-2,2-dinethyl-1, 3-di oxane-4-jacetgte. 200 NVR [err] 1.51 (m
H, 1.23 (d, 6H J = 6 Hz), 1.33(&_@ . 5-1.6 im° 3H), 2.27 (dd, 1 H,
£_15.3, 6 Hz), 2.44 (dd, 1HR2NCECIR 3 ™5 1 PHQ085QpCHRH, J = 7.5 He),
.62 (m ﬁ-l), 3.8-4.2 (m 3H), 5.03 (sdptetd 1H, J =c@,Hz), 5.97 (d, 1H J
3.5 Hz), 6.11 (d, 1H, J = 3.5 Hz), 7.0-7.4 (m 4H). 55 A sol ution of
()-cis-1-nethyl et hyl
6-[ 2- 2- et hyl -5- (4-fl uorophenyl ) - 1H pyr rﬂ( %Iyl ]ethyl]-2,2-dinethyl-1, 3-
di oxane-4gacetate, 0.13 g (0.3 mmol ), in i mL of 1:2 2M hydrochloric
aci ¢-tetrahydrofuran is stirred overnight at roomtenperature. To this is
added suf fi cwiwndin BMra Ry iaknindepéhidently tedrdgan, atkisirneg frbrh oneotbl tirés chfbon Siboins, Iphétg! or Ry and
conti nued f ORs @8 tahentogetier aswiliHe),-, whaBinmlis 4 bis ia thegebsaned of dnanertisaivant @ sbigents such as,
extract ed w fohexdinplehekanettblaane and the like for about 24 hours at about the reflux temperature of the solvent
40 or solvents. The intermediate derivative XXIV, which is not isolated, is treated with an acid such as, for
example, a 10% aqueous solution of hydrochloric acid for about 15 hours, followed by the addition of a
base such as, for example, sodium hydroxide and the like and reacidification with an acid for about 30
hours to afford the compound of Formula I,.
The process of the present invention in its third aspect is a new, improved, economical, and
45 commercially feasible method for preparing the HMG CoA reductase inhibitor of Formula l,. The process of
the present invention in its third aspect is outlined in Scheme V:

Nwa R
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The;aquepus layer is acidified with ice cold 6N hydrochloric acid and
extracted with ethyl acetate (2x) ;tﬁ(_fﬁ] q hqanlc | ayer is washed with
brine and dried (magnesi um sul f at ef € residue which renmai ns on
filtration and concentration is dissolved in toluene (50 nmL.) and heated at
reflux with azeotropic renoval of water (6 hours). The cool ed solution is

concentrated and flash chromat ographed to provide 60 ng of trans-6-]2-][ 2-
et hyl - 5- (4-fl uorophenyl)-1Hpyrrol -1-yl]ethyl]-tetrgahy, -4-ydro pyra
n-2-one (elutionwth 2:1 hexane- et hyl acetate) 48 0 I\/R [e 1.25

(d, 6H sJ =7 Mz 1.3-1.8 (m 4H), 2.8 (br s, 2. 65

(g, 2H, J = 7THz)®8 3.9-4.5 (m 4H), %oQQ(d 35~Hz)° (d 1 H,
J =3.5 Hz), 6.9§7.4 4H). 50 55‘:30"’ 17281 EXAMPJA

Trans- () - 5- ( 4- Ugoro yl)-2-(1- rref.’hyﬁetdnw M- 5 di phenyp-1 -

[ 2- (tetrahydr o- 4ghWdr®Xxy- 6- oxo- 2H-p ~Eyl) ethyl]

- 1H pyr %l e- 3-ca; de. 10 MET ep A __Preparatl

4- Met hyl - 3- oxo- I\BI - 2 tptreny| nePn|_epe) pentanam de. , spensi on
of 100 kg of 4oyt s 3- &0- N- pheny| nam de (Exanpl " 660 kg of
hexanes is treatg¢d with agitation ogen with 8%g of
[err]-alanine, g of benzal dehy kg of glacia aceffic acid. The
resulting susp nis heated to keflux with renoval of dhater |[for 20

hougs An . addi ti §nal 396 kg of hexanes jgand 3 kg of gl aci a‘ﬂ acetic acid is
added and reflux, continued with water rjenoval for one hod. The reaction
m xture i s cool etjl to [err] and the product is isolatedggbw filtration. The

pro\dﬁctzds 20 purified by slurrying in hex at [errT-coﬁIing d
filtration. The groduct is slurrledotvts‘cevm ter at Isarrg, fi@ed,
and dried in vacgo t \el d 110 kg ®f Sl = ¢

4- met hyl - 3- oxo- phe 2- (phenyl h eria; pent anami de,s Z. Vapor
Phase Chroma& PC): 30 net capillary col u@h r] at 15

C/min. 29, 33 rﬁ"lﬂo % Larea). 259
(MO M 2930“@ cI ear Magneti esonance (NWR):
pa

ectrongtry
1.16 (6H,
d), 3.30 (1 9 (1H, m
brs). Step Pre i on of

()@-Fl uoro-a- [2- thyI 1- oxopropyl {-y-oxo-N, [err]-di phemyl benzrnebut aneam d

e mx- %0 ture [R—(R* R], [R(R,S)], [S(R,R)] gnd [Sj(R, S)]
i somers. A solutgon of 17.5 kg of & : o4

3- et hyl - 5- (2- hyd€oxyet hyl ) - 4- net hylst hi gzol i um brom de §p4300 L of anhydrous
et hanol is conceﬁtr by di sthFa’tl on of 275 L of the et hanol . Under an

argon at,armsphebe? gx( 340 nol )§ 5
N Q =
R N ¥ i,
_ & 3
] 5 Q (3]
Qe -0 x <1 - o
40 ‘!‘: "'." 8 o-E o—g 5 O=~Z
5 ~ » — -~ E
I |
Oa? oS
® 8.5-8
[

4-Methyl-3-oxo-N-phenylpentanamide (XIX) is obtained by heating a mixture of methyl 4-methyl-3-

s0 oxopentanoate (XX), aniline and ethylene diamine in toluene. 4-Methyl-3-oxo-N-phenylpentanamide (XIX) is
subsequently reacted with benzaldehyde in the presence of a catalyst such as, for example, piperidine and
glacial acetic acid, ethylene diamine and glacial acetic acid, 8-alanine and glacial acetic acid, and the like in

an inert solvent such as, for exampls, toluene, heptane, hexane, and the like for about 24 fo about 38 hours

at about 60° to about 120°C with the removal of water to afford 4-methyl-3-oxo-N-phenyl-2-(phenyl-

s5 methylene)pentanamide (XVIIl). Preferably the reaction is carried out with g-alanine and glacial acetic acid
. at reflux for about 24 hours in hexane. The 4-methyl-3-0xo-N-phenyl-2-(phenyimethylene)pentanamide
(XVili) is reacted with 4-fluorobenzaldehyde in the presence of a catalyst such as, for example, 3-benzyi-5-
(2-hydroxyethyl)-4-methylthiazolium chloride, 3,4-dimethyl-5-{2-hydroxyethyljthiazolium iodide, 3-ethyl-5-(2-
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of 74- et hyl - 3- oxo- N- phenyl - 2- ( phenyl net hyl ene) pent ananmi de, 47.5 L (340 nol)
of triethylam ne, and 40 L 35 (375 ﬂB'abo?jlz é1fl uor obenzal dehyde are added.
The resulting solution is stirred and heated at [err] for 23 hours. The
product begins to formas a solid after approximtely 1.5 hours but

appr oxi mat elydrodéthf4mhathyithiazofiiin bioRibief MilamMs HgdrbdnRlidey afD B IR, @ndk @ HY&Y &9 Bs, fkhe
slurry i s ket \NNdistprofidthlylamine,i Syaiping PN-@limottiylafithe Ctriethitgmine; SB-didzaigcyGBj51410i-0N
is slowy aodidc@ebnarfdBU)h & 4-diazabicyclo[2.2.2Joctane (DABCO), 4-dimethylaminopyridine (DMAP), N,N,N',N*-
() 4- f 1 uor o-tetraingthylethytapbdidmine: (FMEDANEN -the- lisa,mithdr Beadl opin direyirésenve af esaliznt suck asyifate
m xture of eksnpletet@hydiofurdnRiqrtary-1Bty) methylSetlidR* ethtnpl] dimethyfoBagniRie, Simethyiseifonids, N-

i sol at ed bynethylpyrralidaneracetanitrilpampthylispbuiyicketene csithyl acetats. isprrepancd yyridineaand |thealikel for
drying in @a@ugo etpoab@p g.glrsk dgfa yd,gfoup|cg@¢t@u%_at[ago%9qw;enmerature to about the reflux

oxopr opyl | l?ﬁ'f%i’ﬁ@&?ﬂ"bl 8r W%Plyd'i‘eefeﬁ'm[ 'Rcirﬂ’d k]
[R (R, S*) %r%g I-Sé% |§z4 Ithiaz E lamigg iR PE about
1.03 (3HY d¥" ?ab(’%‘ TH 'ﬂla}“’" 'a“’é% YWihe P%“"“‘“ff"l"&*) 5.51
(1H, d, J = 11 Hz), 698743(12H m, 8.17 (2H, dd), 941(1H brs). 45
Hi gh Pressure Liquid Chromatography (HPLC):

(Acetonitrile:tetrahydrofuran: water 40: 25: 58) q’:‘é‘onosu [err] 25 cm 1.0
m./mn. 254 nm16.77 min. 99.2% ( 2 GBl2oef€HC.  Preparati on of

1- (3, 3-Di et hoxypropyl )-5-(4-fl uorophenyl) - 2- (T-daget hyl et hyl) - N, 4- di phenyl - 1H

-p ;ol e- 3-carboxam de. 50 To a nitrogen purge ¥ ask equi pped with a
anical stirrer is added 130 kg (311 nol) of ([err])4-fluoro-

a [ - et hy lwhdreit Reyan@ Ry ] dre Yikyd $0onblid éight dartsbh RlomB v 6 BRELRE Rigomarapg de mi xture

of [R(R,R)], [R(R,S*)], [S- (R*,R*] and [S-(R*,S*)] isomers, 540 L of

hept anes and 60 L of toluene, 59 kg (400 nol) of 3-am no-1, 1-

di et hoxypropane, and 22.3 kg (218 nol FCBe=fBralic acid. The nmixture is

stirred and heated to reflux, renoving 55 er wwth a Dean Stark trap. The

m xture is refluxed 32 hours and slowy cooled to [err], diluted with 500 L

of 2-prdpanol - wat er. 3 2 seeded, and cooled to [err]. The product is

i sol at ed byCHzCHPrafH 2 loraapresenqs obe patalyshel F2'"b‘|aopanol and dried in vacuo

to yield 1 3C%2'59 of 1 (3, 3-di et hoxypropyl)-5-(4-
f1 uor ophenyf? (1-nmet hyl et hyl ) - N, 4-di phenyl 1H pyrrol e- 3 car boxam' de; mp

[\err ] af e S EP | i angl . HPL!
(evet on’ (ovpér&ﬁpg Fsaéna éﬁl CICH c{h e Hs ]c,lg ﬁ%% ﬁEy ; 0& BB : 1
[err] Su Z%M ixtyrgs Thbre s g L) v tol ”i” m&
1. 47 (6H, q az 1@-dlch roém nol irré HJXICI nd %
6.90-7.50 bou® 526 térﬁbe?atd?ef QQﬁessQolv@rﬂ |t99\9'1'§va9 £ 15 affbrd 59
appLopr isat Qorﬁﬂoﬂﬁcﬁ ST bRt RVI' ﬁlleﬁrabfy e frédkfioR ik BHidaOsP FUR rzv é2dncé Of ﬁﬂrﬂh@ adiylandh €
prepar ed:  ixture3 of3tokibridEdnb M0 Yéflux or (aBouk l48 BEHH WAL Jrentovhllof water. A compound of
- met hyl et hybrnull, Y44 o pdn@sited -inl a Fdopgiitiondl @nadnet asikg the 'thaliddology discilbled Al Unlted States
5- (4- Fl uor oatbre 481,893 1q the (oimpowridivy Fordwid,di oxol an-2-yl )ethyl|-2-(1
- met hyl et hyl )Ceginl ottihe leempounds dHFprynuladl ere Bither known or capable of being prepared by methods
40 known in the art. The ring-opened dihydroxy acids of formula

w
s ‘,;-L
=3
%

HO  H

Ry ‘¢ CO,H
45 Rz 2
N=-=CH,CH, - .
_ 2CH, oH
R3 H
R,

50

wherein R1, Rz, Rs, and R, are as defined above may be prepared from the lactone compounds of Formula
| by conventional hydrolysis such as, for example, sodium hydroxide in methanol, sodium hydroxide in
. tetrahydrofuran-water, and the like, of the lactone compounds of Formula I.
65 The ring-opened dihydroxy acid of Formula Xil may be produced from the lactone compound of
Formula I, by conventional hydrolysis of the lactone compound of Formula ;.
In the ring-opened dihydroxy acid form, compounds of the present invention react to form salts with
pharmaceutically acceptable metal and amine cations formed from organic and inorganic bases. The term
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carboxam de; bp 141.5-145.9 C. 15 Step D. Preparation of

5- (4- FlLuorophenyl)-2-(1- et hyl etgyloa}‘,o 35 g4 3-oxopropyl ) -N. 4-di phenyl -

20 _ _ 1H Pyrr ol e- i}; carboxam de. To a nitrogen purged
flask fitted with an overhead stirrer, a thernoneter, and a condenser is
added 20 "ﬁ&nﬁ%utﬁalﬂtﬂcéepﬁﬁle metal salt" contemplates salts formed with the sodium, potassium, calcium,

1- (3, 3- di igRésimi afiyrun; fror, Zend | A riaish amey kerm 2plidkmarettiogily edcheptabloNardined rs;meqqp-l 1H
- pyrr ol e-emgiiés sakSwitroarAmoniteandl oegagic witrbden@B(bates esirorgopbugh de folfh ealts oritt carbexylics |
stirred adeds.1M#Ses useful DNtreyfoimativin| ob pharmaneititally giceaplable norjoxigolepse] additien splisxaf diee i s
heat ed st ccompéundf the preseptinventinarigmt dhelass whese dinjits @o fagdilyjundersiod By thosesskilled i dheed

to [err] at. The product is collected by filtration, washed with 100 L

2- pr opanol - et dityd(esy, free asid dore of thel campoynge githejinve m}avﬂ’sregs'lﬁfaftﬂﬁ‘dwg' ‘l’%s fePy

16.2 kg of deswe(dabyf doptestio the 531 vﬂhzd('%e ?ﬂélew |3@th2 a"f°'(’a§“°6>€6§

di phenyl - rct'ﬂs%d-'sct%’ﬁrf‘kf@ﬂ fhecre sqye é:)t'md

Prepar # Iib?]dl Wlein ?ﬁ}e‘?ﬁ"f oﬁ:ég J 3Zout o bglllﬂltng0I gl?isoﬂ §l){a je lly bll:‘te::t

) - B- oxo-
ani no) car'!?B tﬁggg re OY% T: ng water nd usuﬁ!YMj:t not Peoessatg\y 5 éh Trong acid
t hr ee- nec@ ‘F F"éf e it Ea% hl l a ﬁi rfibolifid’ of RRTHRBRIoN InSsuch

t her moyet s ca?%\é?a&e Y \Qé cdnSiddéd Sfdiviibrt b e free

nltrogen osoglum hydride in mneral oil is

ad d1 f 0 Qeny iﬁve‘iﬂﬂin)mﬂ' SOR 'Y d R uRBIlvastiodn énd such forms are
tEt hydr&ﬁx“&lﬁﬂm tﬂ-J‘ﬁmséléh?da forMNoritife pufRseR@f hi ivertio. to [err] a significant

I trogen PUREEcHNPIurds bf SdbtGaCFoirIBUIL) ahd1Ril Bbofé [ossassed tad Asymimefrid cérBorneshiprs,
me Y| 2CEHo QBHE UNyRoly Posiibl ©Flthé Pyrén-Zor@\fing; taficihervtbar et the8-pGsiton of3fk pyrantape ring
peri od. Skiefd thé Gkyigyrrole Qoup iscattachibd. [This bdymimetry gives]risé tr fowrpossibisi isamersatwold which 30
M nut es. #é tier 4R,68 hnd1¢S,6Misenidss tad fheratter td. &F whichfard #@ 4A.6R- éndt 48.8SrisamersmThey 45
hexanes i grefaxklissbmay iprthigin®@@tionds HE4MeRigerasr otthé enmpainids ef Rermulas Ailaand I abpye.
t enper at ur e Thelfakwipge mplimitisg | sxarping illustraten then inetorsh Prefgired aRtiod ol Preparing the 5
hours at §omppinds of thesinyeptioand t he ni xture cooled to [err] to J[err]. In a
separate 5-L flask, 0.7 kg (1.54 nol)
5- (4-f | uoPMRAEYI ) - 2- (1- net hyl et hyl ) - 1- (3- oxopropyl ) - N, 4- di phenyl -
H pyrrol e- 3-carboxam de is dissolved with 2.0 L of dry tetrahydrofuran,
CQOJed to [err] to [err], and added to the anion solution over a 30 to 45
minut e *peri orafige ﬁeﬁ:&ﬁmm.‘e-ts-rgkdﬂaxogghgnzbliﬁ TPyrrelsb-yb]S50 45
m nutes, the / Plisne, N hydrochloric acid
sol ution ove 'y"'"After st oppi ng the
agitation, the lower |ayer is separat ed and the remaining organic |ayer

washedsy\nth Sdep R ur g é’f&% &P ) <4 4 2eprSServl oxitdhé-330 172 Bl
ep:-F: Prep uorop eny ) - B, b-
d| dr oxy- 5- ( 1- met hyl -phenyl

40 n-Butyllithium, 129 mL (200 mmol), is added dropwise to a 0°C solution of 1,6-heptadien-4-ol, 22.4 g
(0.2 mol), in 200 mL of anhydrous tetrahydrofuran until the triphenylmethane indicator turned red. Carbon
dioxide is then bubbled in for 30 minutes (lecture bottle carbon dioxide passed through drierite) and the
light yellow solution is stirred for 30 minutes under a balloon of carbon dioxide. To this solution is added
iodine, 101.4 g (0.4 mol), dissolved in ~200 mL of anhydrous tetrahydrofuran over 60 minutes. The mixture

45 is allowed to warm to room temperature overnight, diluted with ethyl acetate, washed with 10% sodium
bisulfite solution, saturated solution of sodium bicarbonate, brine, and dried (magnesium sulfate). The crude
product is dissolved in 200 mL of methanol and 20 mL of water, cooled to 0°C and 0.5 g of solid potassium
carbonate is added. The mixture is vigorously stirred for six hours, filtered, concentrated, and partitioned
between ethyl acetate and brine. After extracting the aqueous layer 2x with ethyl acetate, the combined

50 organics are washed with brine and dried (magnesium sulfate). Flash chromatography (4:1 hexane-ethyl
acetats) provides, after concentration in vacuo, 18 g of (R", R"-a-2-propenyloxiraneethanol.

200 MHz NMR (CDClg) 5 1.5-1.65 (m, 1H), 1.90 (dt, 1H, J = 15, 4 Hz), 2.2 (m, 3H), 2.53 (m, 1H), 2.79 (m,
- 1H), 3.12 (m, 1H), 3.94 (m, 1H), 5.19 (m, 2H), 5.80 (m, 1H).
IR (film) 3400, 3077, 2980, 2925, 1643, 1412, 1260, 918, 827 cm™".
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[ (Phenyl,am no) carbonyl | -1 H pyrrol e-1- heptanoic acid, nmethyl ester. The
react i on solution obtained from St egply &gkaigied in a 50-L jacketed gl ass
still is concentrated by 10 vacuumdistillation to a thick oil, then

di ssolved with 19 L tetrahydrofuran and cooled to [err] under an air

at nosphere. Triethylborane, a 1 nolar solution in hexanes, (3.20 L, 1.4

equi val ents base ARpRedi erth =62~
at nrosphere on the flask i bheRPES- D ] cooled to
[err] over 3.5 hours. Duri 10308168 gea2dte * are added

when thestenperature reaches err] . Powder ed sodi um borohydride (184 g,
4.8 mol) is aBdessiumeyaie: b3 g r i j2dded iR wpm P@eﬁ@[ﬁ%mt‘%rﬁi (RL.B)-=2tpeopenylox-
reaction nefeprelierrh P95 (%@é'ﬁ“ﬂ:)e!"r "&nﬁ 1e'F? °PP'E9P"”§?I H@U‘P lytion i, aliireg) dar\28 bpurs at
[err] and [ ‘P‘BPe"“lt O3 ?18"'13 T L?%PR?H%?V

the additj df" ‘%ﬁﬂi‘j % #"%5
{n enut € p rl(qu W!@ :? ll% QIL i tr:‘zaﬁ or a Toé?nfg mpe ure oncen algl}'su Joan%c
rrperature g8f cs2 2_ Jont ed by
the additi dgearon "“1 f 9’ ?’ﬁ ﬂ;ﬁf’gs G k-
wat er, and mJ2 ﬁ,og_grkﬁ gr M RULE pe 3 %o

and is a;gcqﬁmm g@y“azgsgqgﬂ@gsugﬁ,—rr se rom [err] to [err]. The reaction
|s allowed to warmto roomtenperature overnight, then the | ower |ayer

arated of f and the upper |ayer washed with 4. 0 L of saturated aqueous

sod m chl ori de §&ept Con. Prepsaaitiionoio fof R t 2,2~
(4- Fl uoro- phenyl) - Bb'o'rr%%r X W9 [
\r{ - 420( phenyl am no) car din = mitrile. hept anoi ¢

acr d, nethyl ester. The reaction solution obtained fromStep E is
concentr at ed arsoletionphttheisr?.e-dimgthyidt(@mopeni)-5.3-digxape-f-acatdniiite. @i € B8/ muol). fin 100 mlL
t et r ahydr ofdfigighoremethage js qeplechient * Cudes nitragen; @@@%'SEQ%SW@OWW &1.y0ltage ~on
is cool ed tQ?VB'S the @P-’rsfd torpygipa fritted gas injet fuhpinie, tha splition gptil Ff@tbl'ﬂﬁ e @ toFRPP [BReAtS e
in tetraffydBrFeR iy sumed gl and oxyopy Bukbler dhypughaulltng, r?'“St“@ d'F“é'a’a érdphe'rﬂe
reaction i sp 8‘3’8‘(‘%(1" 8 (fempp). ?/é‘?deﬁ pd 1 rploasy) salufign g;? ropm ‘SB‘H?’

ek p"f? %@rrqs*rrv éz-

borohydrrg 30Vt T 6r°¥'l°8'ﬁr§“°8v'8r"a‘i“°5
t e
mai nt ai ne 33 g&ﬁ”ﬂ% i 1581, 33, PR adntl mrreg@w@bmrmzroom

3
oden a

t eaper at yir e ere
reaction’is nof 460 nL (7.9 nol) acetic acid and
concentr at eg y vacuum di st I I at | on to an oil. The residue is dissolved

wi th 8 L nethanol, concent rated by vacuumdistillation, redissolved with 8

L nmet hanol, and smmentrﬁﬁb&imwﬁmﬂsﬁ JE-LeL; Q%ah@methglgﬁz ot 6 L.
The sol ugsion is diluted eél tetrahydro _g_a v Xanes, and carried
ng{the next step. 45 St q#eﬁéé—aﬂ@@&e——ﬂg—é——

trans- ([err])-5-(4-Fl uorophenyl ) -

2- (1- met hyl et Uonb9 rehjedt @hrprhiem ytiioxitle-pfudict azidrvaater), 3.8 mL (7.6 mmol), is added dropwise to a 0°C
hydr o- 4- hy cholusion- @ {£)x¢cis-6324oxegthyR.2dimbthyit iydickaneJaicetonitrile, 1.50 g (7.6 mmol), dissolved in 50
“1H pyr r okoe-m8L ofzachlonenvrititithe ofhge ooy ifenot dischengeth Afferativing: a dirthelt pmifutess the awixterd ist o
8 C, 8.0 L Refred into POy eb@rgth!é GHpTand | iasted Wit drinesuniiiifie aqueaysdvashns arecerlarlpssn The

stirred fordigshvhefhardavesis g’ agnepi te), fiftprad, @E‘éﬁﬁ"?@ﬁat?%m @rovide &4 9\ef the acidwiich
wat er and tqq@rfles on standing. Trituration with isopropyl ether provides (x)-cis-6-(cyanomethyl)-2,2-dimethyl-1,3-

dioxane-4-acetic acid as a colorless solid; mp 92-95°C. A second trituration/recrystallization from isopropyl
45 ether provides material of mp 98-103°C.

200 MHz NMR (CDCl3) & 1.35 (m, 1H), 1.42 (s, 3H), 1.49 (s, 3H), 1.82 (m, 1H), 2.4-2.7 {m, 4H), 4.18 (m,

1H), 4.35 (m, 1H).

13C-NMR(d; -acetone, 50 MHz) 5 19.95, 24.91, 30.17, 35.88, 41.34, 65.79, 66.35, 99.70, 117.77, 171.83.

IR (KBr) broad OH 3500-2400, 2254, 1711, 940 cm™".

50

Step E: Preparation of (+)-cjs-l-methylethyl 6-(cyano-
methyl)-2,2~-dimethyl-1,3~dioxane-4-acetate.

&5 .

To a solution of ()-cis-6-(cyanomethyl)-2,2-dimethyl-1,3-dioxane-4-acetic acid, 0.6 g (3 mmol), in
acetonifrile, 2 mlL, is added 1,8-diazabicycio[5.4.0lundec-7-ene (DBU), 045 mL (3 mmol), and 2-
iodopropane, 0.33 mL (3.3 mmol). The solution is stirred overnight at room temperature, diluted with diethyl
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55 upper, | ayer renoved. The remai ni ng aqueous |ayer is washed with 8 L
hexanes then 8 L ethyl acetate is Eﬂg 9+ ewed by 1 L concentrated
aqueous hydrochl oric acid sol ution he -stirred mxture is allowed to
separate, the |ower |ayer discarded, and the upper |ayer washed four tines
wWith 4 L e#ehwashedwith mme;ewariehxndigaeaimwuifae)anésd clwvarhaldgraphy praddes 0.5E of(B3H1-172
Bl The et hydthykthgitextymnbreetian-2j2siinnthyEedtinahedadotatea f 0oany syrup by vacuum

di still at i9omHzaNMR (CBCk) &6220d8HI ¥ SSDHR)etB (m 18), I1L3% (51 3Tt (F138), 1.3% (renl), 2.&8-2.7
concent r at(@o4H)\8.904 (ni _H)l 4.8% (sbrtedtiHoh =tDHZ. vol une of 6 L, then allowed to
stand a# roomtenperature for 16 hours. The resulting thick slurry is
filtered on a Buchner I;‘unnel ashed with

t enperature, resultl NGamiirive " 32, pEdin -1 3-d10xane-4-acetate
trans-()-5- (4 f I uor opheny -N 4-di phenyl 1-[ 2-

(tetrahydro- & Aydr O O OXGn 4k P q,? &'s*aPXa% agots E bo.ﬁa 5

The flltraa%a .d.sh"‘@%)ﬁgtmﬁ % oge'n rp H h

concent r atg ﬁyﬁ bg " hd

terfperatur bt am.z i s'“L Qﬁzfndssza éﬁe ai

dried ag QekQs e, 5%511 )'ﬂﬂzdnm dJ(s H)t1r4%'1§"3 180 {(rff-1H), 925 QR %)0'4136(

- net hyl et mab)(ad\ln A: SLPIREB LY, 485 [bR1, GHET g ML Dach b DY, DHP4Y00 Grm OPHY 425 (mL $H), 12.03

pyrian- 2- yligepteh YH J-Q.H-H.}YI’I’O' e- 3 car boxam de. HPLC of the solids indicates

_950/ T ans iR 13343 %88zicm-1.act one for the first crop and 95%trans with 2.3%

CI s Jactone for the second crop. The two crops of solid are dissolved in 8
hyl zeacet at% . a ‘Buchner

funnel al ong

resulting slurry fllter@d{ *Ii - r]f 5’}5@_4 washed
with 2 L hexanes. The 1 % l’&‘géﬁ’éﬁé‘ or 24

hours & roo mterrperature resu of tra ) - 5-
(4-f1uoro >; plutiop _ ((f (_: g)ql -(%a m ﬁ- jmethyl-1, 3-d|o ne-4-acetate, 0.15 g (0.58

-[2-(tetr p d 1- -10 )) %Ecﬁ% %,del mol), in 5 mL of toluene is

n the hig |
pyr r Ol e 3 g?ﬂ m S l:: erl’lg 10| araﬂve th|n a ler‘:: E %&tlr:g Wltm/;% °8r Op
OU' 2 Pr |s r v k f 6 -c| == t tﬁ@g‘-g% §I (g-ﬂuoo he - rro-
1 m yI

d' ”Et hyl - i@uﬁ'}é‘o 3)%%"1'( 1H ‘i'zé( éhSJOl !dtrllzP'i's:P( 8101596 (A, d)quJ
()-cis-6- £y@@ & 14 AL BBy z-)iaéir@@%aaevé%cs zen A, ﬁa [ElogOf

net hanol s"bg!d{ fmed-wz {1 5:87 y 4, QUS 3.8 MBI Rl 1, 4086107 @7 Pak, aH haker bot tl e
cont ai rus Ng OA 58utn &f (3isWarieRiylohiit s-@awl-anmh&éph&&mH“ﬁhﬁ;l-whdﬂiylwn-dmsemeed-ed
at {45 * CdRdhe-dabdtaty, d130§ @28 n(nd)), PS12gML hoy de20ge mydrbehba¢e! a€id-tolrihydréfuRA US Stiredihe
SuUSpensi Orovértight @D koam tampbratirb.t Tar hid id addee Buffibient b sBiBune Viydidxdzls @b biidyr theigh t6 nd.t er
ai d and t lstinipg Bcostinbeaitfer 3nasifude, watdr30nelt, lkoatidéd andhie rhiktlinbisddradtal vib Ribthgt atet.e d
at r educedherpsseusriayer i¥ lagidifiegsritt ine cold 8N ihgdrodhipdeladidandektraatad Witrsethyll eetate(2x) Thia
anhydr clas omganio kever is washeddith\prinh aotb drisld dgnagnesilgn auifete)c Bl residue| whish eeinaing rop diliyktion
filter ai @n@pmcg\p'apg rlsatﬂq;glqudn gqlqgee (50 myd.) g\ddyeated at refiux with azeotropic removal of water (6
()-cis-6- (hourgnThecreplpd, pojution is_cangepiratpd| and flash ghrematagranhed, togrrevide £0img of rkgﬂ%IS'[%S
wi th deco 'sﬁ ¢fpgionspnypratipyrro Exlinthy B etratydidrhytrpy 2y esp2ang felfipg) withcgs? exane-

1201.1, L I?e NI‘%&%CE{)S%%@?& %H £2%% ? Bﬁrar(ln, 4H), 2.3 (br s, 1H, -OH), 2.55 (m, 2H), 2.65 (q,

2H, J = 7Hz), 3.9-4.5 (m, 4H), 5.90 (d, 1H, J = 3.5 Hz), 6.05 (d, 1H, J = 3.5 Hz), 6.9-7.4 (m, 4H).
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[err] 200 MHz) [err] 0.84 (m lH) 0.96 (s, 3H, 1.11 (s, 3H), 1.2-1.5 (m
3H, 1.84 (dd, 1H J = 14.0 Hz, "6"985% 99 (dd, 1 H J = 14.0 Hz, J
= 6.8 Hz), 2.68 (t, 2H, J:72Hz) m 1H), 3.85- 4.15 (m 1H).
40 13C-NWR [err] 50 MHz) 19.64, 29.32, 32.94, 35.86, 36.95, 44.73, 68.16,
68. 25, 100. ERampiE 56. Mass Spectrum (GC/ MS), mfz 202, 198, 173, 142, 138,
120, 97, 82, 59, 43. Step B: Preparation of Trans-()-5-(4-fluorophenyl)- 45
2-(1- rrethyl ethyI) N, 4 di henyI 2-(tetra-.

hydr o- 4- hydr oxy- GRESRS=243 dofinorephenyl
solution of 0.26 g
()-cis-6-(2-am ng
(1.20 mmol) of
()4-fluoro-a-[2-nethyl -1-oxopropyl]-y-oxo- N, B-di phenyl benzenebut aneam de
mx- ture of [RR(R*,R*)], [R(R*,S*)], [S-(R*,R*)] and [S-(R*, S*)] isoners
in5 n df dinethyl sulfoxide is heated at 105 *C for 15 hours. The
sol.ution i sM&EHPRA and poured into 100 rrL of diethyl ether and 50 niL of
saturated 5 t ars are separated and the
i 56 oy dr oxi de

F epa QF 1€ i ! y ONE

solution (2 x

di ke t one) g &: IQ' th éns‘ron oit ‘RIO ugoii ﬁﬁ"\‘éth 'Eeo]xe %ﬁﬁﬁtﬁsﬁdﬁ j}ﬁlb)e %&& gqsof hexal eas is

sol ' on an éﬁéta&@clth sWtu’i | hedt dhlx refl@a?@ﬁ@rteﬁwovapb afépfop

hydr chl or | Gokg & nbandCHAG 3 kb Of Siakil SletiyacidAs & 5ol chritifued Wt ﬁktlaﬂ%‘&aﬁf& one
3\3 18 howgg. Tr%4reacuorﬁlirx@r 8 @oolefiZto 23-29 *mareqhélbro&u&t is Ssofefd Ay Yiitfafidn€ find Prod(RCIH O

he c@Needibd 8f Blukying!if Héxasde!ay §0960 B, @diinglan@ friltBloRYThe el iscsnamed titSwitnewhter

WI th one dr ap20ds-ComnerRAl dnatdieh Rndéweab lyiRidi 130 &§ bil4-mdtha-39Rd-N-phenil-2-(Bhenfimbihéhe)-

two hours, pemaenidsabprrsznsasalo, and dissolved in 6 nL of tol uene.

Trans- () - 5- (Vépdr IPtese Ghtveatphraphiy -(VAC)NIX thgtbreDdEN k3pillaty Lolding @-2%0° Clat I&-C/min. 19.33 min,

(tetrahydr o947%\aeadxy- 6- 0x0- 2H- pyran- 2-yl ) et hyl ] - 1H pyrrol e- 3- car boxam de

crystall i22e§aaﬁhl’0m§09r@b!r/u@@c$l3@§lr°l§6ﬂyf(Gcmtwéa93 [MI*t otal of 0.16 g of

trans- () - 5- MNgclegr MQWBW ance (NMR)YNEDPGK) act- 16, 04.- &, 33001 phireim) Z-Q.&([“z-'(')t é28 shyak o

-4- hydr oxy 696%30‘2&01)9 Bis-yl)ethyl -1 H pyrrol e-3- car boxanide is

i solated in two cro METHCD C 10 Step A. Preparation of either

()< (Ra, 4B, ,§b g,LPre aratron of (+)4wFluoro-a-[2-methyI- ~oxopropyl}-y-oxo-N,8-diphenylbenzensbutaneamide mix-

()-(2a, 48°6BF2 Ayl 2L se4aceton|- trile.

Pot assi um cyanj ggm'on

i er.a re |on
of (R, R)- gy S ngfé P,msr%"z'" e 8"%2 it ﬂsei a”

i sopropanol Wl ek i alhe s irh brff 9Jd d 40 L
t enper at ug e c o 8- ﬁu%b% ikt aaﬁb‘Zﬁ&Bni’s yf% Rlabl m%- 38,
The,_aqueous nhiy Ghe pad@X béghs s form %s Wsbild AR BbbroRa bR S Had rsﬂrriw@ A ndildy

acetat e ext reugiredl 16 Bsohfalf) 8Smphétd Bonbdrdiche TR Gn§lid asbo&mmLm Sprbphridt &)s0°d. hrﬁe
crude produedsuttify 6dIstiE®is/ QRdwly Ncodled hd Qe RPHBIAGIWEHYIALIBIrdhyi-y-d%AN, B diphenylben-
canphor -  sukér@Ritgheshitis] mixturedst JR(R*, RO [R-(RNE)], ISURIRNDéhdi [S-(FEJSHT ictbrd ©dlatddSbyikktion.
at room tsempastiviguthe preGipitateewith’ isdprapanob adi drliag I vabuooyiedea o ag hf (9d-fludfo-o-[2-methyl-1-
concent r at i oxopiopyilHacedN, fHdighehyliepzehetB@nepmide mbxutseof [RR{RMA, REREH), [64(R"RY)] and [S-
() - (2a, 4a, 6H}S2}isomers; mp 206.8-207.6°C.
: NMR: (CDCl3) 5 1.03 (3H, d), 1.22 (3H, d), 2.98 (1H, quin.), 491 (1H, d, J = 11 Hz), 651 (1H,d, J = 11
Hz), 6.98-7.43 (12H, m), 8.17 (2H, dd), 9.41 (1H, brs).
45 High Pressure Liquid Chromatography (HPLC): (Acetonitrile:tetrahydrofuran:water) (40:25:55) Econosil
Ci1251L 25 cm 1.0 mL/min. 254 nm 16.77 min. 99.2% (area).

Step C: Preparation of 1-~(3,3-Diethoxypropyl)-5-(4-fluorophenyl)-2-(1-methylethyl)-N,4-diphenyl-1H-pyrrole-
3-carboxamide.

To a nitrogen purged flask equipped with a mechanical sfirrer is added 130 kg (311 mol) of (£)4-fluoro-
a-[2-methyl-1-oxopropyl]-y-oxo-N,s-diphenylbenzenebutaneamide mixture of [R-(R",RY), [R-(R".SY], [S-
(R"R"] and [S-(R",S")] isomers, 540 L of heptanes and 60 L of toluene, 59 kg (400 mol) of 3-amino-1,1-
disthoxypropane, and 22.3 kg (218 mol) of pivalic acid. The mixture is stirred and heated to reflux, removing

s5 water with a Dean Stark irap. The mixture is refluxed 32 hours and slowly cooled to 60-85° C, diluted with
500 L of 2-propanol-water (3:2), seeded, and cooled to 20-25°C. The product is isolated by filtration,
washed with 300 L of 2-propanol, and dried in vacuo to yield 133.5 kg of 1-(3,3-diethoxypropyl)-5-(4-
fluorophenyl)-2-(1-methylethyl)-N,4-diphenyl-1H-pyrrole-3-carboxamide; mp 125.1-127.7°C after recrystal-
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20 :phenyl - 6- (2- propenyl) - 1 3-di oxane-4-acetonitrile 200 Mz NWVR [err]
1.48 (m 1 H), 1.72 (m 1 : 241?;3333?—97#‘58(m 2H), 3.87 (m 1 H),
4.03 (m 1H),51-52(m 2H) 87 (m 1H), 7.3 - 7.6
(m 5H) [err] 50 WMHz) [err] 24.23, 35.07, 39.79, 71.57, 75.48, 100. 44,
116. 37, 1l\zafwdfrohdmafo®, 127.91, 128.61, 133.05, 137.71. 25 GO/ M5 nfe 243
(MF), 242, HARS (aceOmtriledct@nydbfliranddier) (#225:58)51.5 Mlimid-284Rhng IFeabsil G9 Bu62s O B.T7 =
920. 8, 102878 mid 0b4% Grea) 121. 4, 1345.2, 1383.7, 1401.7, 2253.1, 2916.6
[err]. StepMB: ((M:pPQ) &l.0o@HOM, Bi 147g6H,(d).clr82](@H, (MDa3-4kG8.an). 889 (2H, m), 4.43 (1H, bri),
()-(2a, 48, 6878 (145, onEMBHIH. prsR- phenyl - 1, 3- di oxane-4-acetoni- trile. 30 A
sol uti on of di @ lpeacess)anglogoust B 8B Cousing approprlate starting materials, the following compounds of
()-(2a, 4a, Bemnulz Xpasyrpragd( 2- propenyl ) 1, 3- di oxane- 4-acetonitrile, 4.11 g
(16.89 mmol ), in 100 nL of dichloronmethane is cooled to [err] under
ni t rogen. A Rimethexyeropyhs-(4fuoraphanyl)-2-(1pmethylefhyl-N. Ardlip onyL - Lalg-3-cargeigide:c PR
passed t"hrlﬁ? ﬁeﬁcfrltted gas inlet tube |nto the soI utlon until the blue

col o of 0890 ARREGH 31 KNGS SDll 3 A DEG, AldyusBIS SNSERADHRLSY

t hrough unt TE—
(18.58 rmu'a}“,’oxiém' 2 %Ie t%e colorless solution is allowed to warm to

roon1teq€erature. Fl ash chronatography provi des after concentration in
vacuo 3.75 g of
()-(2a, 4B, 6B) - 6

245 FMr), 244, 123, 105 memmethzn-mgs%xo@ogﬂgpng ' -aﬁ,ﬁaéhﬂ- Lon of

ei ther ()- (2a4a6a) or -
()-2a, 4B, 6B) - 6- (cyanone Irol a b < e-4-acetic acid. Jones

reagent (chromumtrioxide-sulfuric aC|d water), 3.8 nL (97.6 mol ), is
added dropwise to a [err] solution of either ()-(2a,4a,6a) or

() - (2a, 4B, 6B)To@-nfiRgenegeh Jiksk fifodovithrap loverhead elirgy & termabmstes tanth & condenser i addied g0 45
(7.6 ol )kg R7Ssmply et 11(3#~Qeﬁhwrm')~§d'eﬂl@weheum-2 (1-methylethy N d@ipbesyoiH-rygolerdar-
di schar g@dboxsé(f“ﬁé plorg Wr@% Ohaqetm il B? 501!90'11'? ﬁUteé §"d 109d- gh PN xﬂf@hhﬁc WB&P'H "\ht 0
300 niL eﬂdé? °l15? ﬂ’écqa’ ﬂ‘r 50°1Fct a

col orl ess o'ﬁﬁ H%F""P‘é by " i é 11)1“7““’ é'li
and concen q"%& y s 1P ‘8%3? ? PP gaé‘"é’?‘g 3'°x°p’°py'?ﬂ
(tUZa 2 %‘?15%?% -1, 3- di oxane- 4- acetlc acid as a
yel | ow um so 200M—|zNNR[err] 161(m lH) 204(m 1H, 2.6 - 2.8
(m 3H 2.82 ( . {m 1H),
5.60 (s, 1H)§%e : . . i) -4 3nydr
([err])-(2a, 4a, 6a) or
()-(2a, 48, 6B) - 6- (2- am neaaiing

soléutlon of 0.16 g (0.6 of, el or
‘Z?a 4B, 6B) - 6- (cyanonﬁ%—?ﬁﬁ%‘ryl 1, 3- di oxane- 4-acetic acid in 50 niL

of nmet hanol saturated wi th anhydrous anmonia is added to a Parr shaker
bot t| e cont aiAn22rgthtes-nedked flask/dittet withodn dverhead stirerk e llow/80perdiive teohametenand & 2-L
heat ed at ¢alibrathd advifio®fudiel ie dfiest with afhitro&OpuRie and 78 g (1.95 mol) 60% sodium hydride in mineral
oil is added, followed by 248 mL (1.76 mol) diisopropylamine and 8 L tetrahydrofuran. The reaction is
cooled to -10° to 0°C, a significant nitrogen purge was introduced through the flask, and 212 mL (1.92 mol)
methyl acetoacetate is added in a slow stream over a 10 o 30-minute period. Stirring is continued at ~10°
fo 10°C for an additional 10 to 30 minutes. After cooling to <15 to -5°C, 2.2 L of 1.6 M n-butyllithium in
45 hexanes is added over a 30 to 60-minute period while maintaining the temperature below 0°C. Stirring is
continued for an additional 1 to 1.5 hours at -15° to 0°C and the mixture cooled to -35° to -15°C.

In a separate 5-L flask, 0.7 kg (1.54 mol) 5-(4-fluorophenyl)-2-(1-methylethyl)-1-{3-oxopropyi)-N,4~
diphenyl-1H-pyrrole-3-carboxamide is dissolved with 2.0 L of dry tetrahydrofuran, cooled to 0° to -5°C, and
added to the anion solution over a 30 to 45 minute period. The reaction is stirred at -20° to -15°C for 30 io

s0 45 minutes, then quenched by the addition of 4 L aqueous 2 N hydrochloric acid solution over 5 to 15
seconds while stirring rapidly. After stopping the agitation, the lower layer is separated and the remaining
organic layer washed with 4 L saturated aqueous sodium chloride.
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EP: 0 330 172 Bl psig) hydrogen pressure for 6 hours. The suspension is
cooled,and filtered to renove the p@ysglzlgy through filter aid and the
preci pitate washed with nmethanol. The | I trate is concentrated at reduced
pressure. The residue is dissolved in nethanol saturated w th anhydrous
amoni a treated wi th decolorizing charcoal, filtered through filter aid and
evaporated to gi 3&ep Fi gPxepanatdon of zjst{4-Flugrophenyl)~p,6=-

([err])-(2a, 4B, 6B)-6- (2- &1&%@9&%-)(121{3@@1'&111&)‘“ agetic_aci d;
np [err] with deconpositign VRZ 1 J_il-- 2.39
(dd, 1H5J = 14.8 Hz, J = Lami B_M = 7.4 W),
2.73 (t, 2H, J = 7.2 Hz)het 1c1|é)c:|. ljéé)terﬁm(s 1H), 7.4- 7.6
(m 5H). [err] 50 M—Iz) [err ) .11, 78.34, 78.73,
%-?QHSG( érzr9 l0 sa 13ﬁtg38 1A'gtepS % ‘con 8mled8m9 a 5& 9 ja§lt<e?£i gII:'a'ss Fs)tEIIeQ ggn%gnltrgtgd By
2. (1- Il;"h E H_ﬁ: {s) a l vxt 9L t%rahydrofuran and cooled to 0° C under an a|r
h fj mjf hy ‘9 et yI ! m ar 3.20 L 14 eq alenis based ongStep
Sgl Lfl o g ?é XJda? é g la %ﬁo iEthe agafn ogsit 'ahd the Hask Gool to
~10 t rio IRers f n the temperature re ches
()-(2a, 4B, GB cﬁro(?,aer@dnoaﬂﬂ e e s e i perstue, eathes

0. 504 g 4£ 1thd edtdn! mhaifidined between -95° and -108°C for 13 hours, then between -60° and -100°C for 10
()-4-fluor pouss baremwnmab&waﬂmyh&enzmeewtﬂél aadiitin[UR @8ty (109 ioh AESHL el thesli de
m Efur e Of mL BoribRs,of®r)al45 nliste( f8tiedSHith]a substentidRambting bf ga§ evolufton(and with' § lemperatamIrise | N
of di fisrh Rgd* BLH46 OX i Fldther Juérekife & atonplishiedl byothe Additlan WF %. solufién 6f01.011LI 80% | S
%ﬁ)ed andhygieagerepbraxitie (0.7 H61), 1310 Lofatetli apd Q0 g ditykd@gerasodiurb @hasbhatel overad 15rmsibueelperiod
ni um@e céridds iacempaniegaiyea tempéretulezise from adler B & Aecdactiond istatieved rig) svanmcto| rapper
washed wi t temperatare gvBrnights Ghenrithe lawel B%er septratedh bff; dndoshie didperdhavgt iweshed vitk 4000 ofri
- t o extr agaturaterbaqpepus padismabigfider solufianom unr eact ed di ket one). The aqueous
| ayer is acidified with dilute hydrochloric acid solution, stirred for
three hours and extracted with 30 nL of ethyl acetate. A drop of
concent At ed hyely,0 _ ac I ution, the
- , IR 21 " () y : Q=
solution is sti v . Y
concentrated in vacuo aWW&M et hyl

acetate and treated wt wap ﬁéﬁégﬂ,&yﬂ g_fn@l&i‘fgfg'f The
sohutiog,is stirred two . , ved in
6 m_ of ‘tol uene. heptadoic acid, methyl ester.

Trans-()-5-(4-fluorophenyl)-2-(1-nmethylethyl)-N, 4-di phenyl-1-[2-(tetrahydro
-4- hydr oxy - Gné¥actiéhisdhibrBbtatriod lirbiR [Sipl B is Soricbritdted QAR vie @A 18 AXBITMEI6F 5 to 8 L, then
crystal | i ZaigsoRéini2d Litstahykdtilanind 4iLl rhdtmhél @Rder & nkrbjent latnidbpHiere L Fhisofition is cooled to
trans- (s 5-864¢ fahdian apirenyss selutiod ofieipydibthyiborandlinl tettatigtremiah (3.t mdt, (1Toedquitdinelr 0
- 4\7_‘hydr OX Y bdSedADSIBHFIE) i wddad.-The ydagtidh sydodledLio-§ry ICrovérand haud arlaionda g1 (3178 mdl) of sadiumt ed
intwo cr Ohsohydrsle aisBHIR0 B> St-gporfions ovérr B bougs T readtion is maintained between -93° and
([err])-ci®7%e G@Jprhoque ayd allowedbiolvarm do comsipnpepatifrel afdl stahelcfam@d- Mbusomtierra nitragere .
Pot assi um dpasphete, 1.3 g (20 mmol ), is added to a roomtenperature sol ution
of (R*, R) - a-The (sedioe: ﬁyilumchedéltl‘l thy aditionefl 460 oL {7.Pmglbacgtiq 2 andreenpentratad Dsvagpuny f
4:1 isopr oﬂﬁﬁ%ﬂm Jmee ol Thecresigie g idissolved withi & | septiepg, @ocqqmdsbsavacam idisfifation,

t enper at ur @dissolypd with § L mathanob, geg raconeanirated-hyyaguum, gistifption tp g volupe.gt Sl Theflutigniite
The aqueou@itie QVEVBF?"@WFPQ@P%L RRAd eanpdiinte,pa et #Rnd t he conbi ned et hyl
acetate extracts are washed with brine and dri ed (magnesi um sul fate). The
crude pfoduct i e
canphorsul - fo et ey = e

at room tenperat ure. COMML@M&M&M

hydro-4-~hydroxy-6 6-0x0-~2H-~ gnan-z-xl Jethyl]-
50

1g-pyrrole-3~-carboxamide.

The crude reaction mixture of Step F is cooled to 8°C, 8.0 L of 2.0 N aqueous sodium hydroxide is

added, and the reaction stirred for 2 hours at 15° to 18°C. The reaction is diluted with 12 L water and the

s5 upper layer removed. The remaining aqueous layer is washed with 8 L hexanes then 8 L ethyl acetate is

added followed by 1 L concentrated aqueous hydrochloric acid solution. The well-stirred mixture is allowed

to separate, the lower layer discarded, and the upper layer washed four times with 4 L each of 2 N aqueous
hydrochloric acid solution.
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50 chr,omat ography after concentration in vacuo provides 1.40 g of
()-cis-9-(2-propenyl)-8, 10-di oxasgproq[aﬁ gjecane-7-acetonitrile. Step B:
Pfeparat|on of ([err])-cis-9-(2-o0xoet y?ﬁ , 10- 55
di oxaspi ro[ 4. 5] decane-7-acetonitrile. EP 0 330 172 B1 A soI ution of
() - ci s-9- ( 27Her &me rgdtate &yWswomeaﬁqmdrm[éfosﬁnﬁemayWammt distiliation, | apgl U, rbsidue
(15. 36 nrawsdlvediims (L ierd. The toldérehd concanedtdtichyevacusmciistilatian o @ vélane ¢f 6Ulnthen allowed
ni t r ogen.to Eamie raobiétbrajmsatite tpe m@hautsoThe résulting higk sury. id filteted jon g Buchnerdignp®l, washednen
passed t hwitbuglhofacoblr tolugnedwaghast Withl 22k ot hetsanes, rend diidddn 8 YRayumn EMenfat 24 hourgeat Frofe
col or ef tempwrtureppesuitieg Wh&8E ug r eht rans (4 W@Q0WFV')'26(FI'H‘°@XI9 )é!hN frdpbang -[2-
‘t hrough Ustrahydrpidehydsprye-qxerRidpyrans2-gledybril-gugle- arbwar“gﬂﬁ g yashed pith
(16 ol )N aq;@madu@qcmﬁaa%@hﬁ'ew | } coacen dij@ yasHe o2 “F‘BWIE Ly thy ’\/@e g ?)E'

)
terrper at gts@ ppra%qr]a l{{ﬁfo()ﬁ‘é&e ‘ Pfg- ﬁl‘l ggﬁﬂryés 54—:? %enyﬂ?- ye§rto-4- ydroxy -G~ oxggléﬁ1 2 5

g of

tr s(ﬁ)-s-
. 0 di Oxysmy % I-TL cto SO|IdS |nd|ca 95% swﬁh 3% cusl %n of
ns -Cls al
S[ err])- oI %ﬁél ri Sii?o% ﬁ&%h& alo ﬁt
ones reaué E ?2 ha i e ng ot g ).
i s added 8 Y\\é ?bg 39&1 qiftér tﬁ ughSQ ktnhd? Runfdl, and the solid washed with 2 L hexanes. The
() C' Sj 9 Qar58¢ 34%ofhs 3 16K BfperduAS REWRING i 720 @ of ek (f-5- 6
, digs rébﬁghyi)@ (PRethiiot ﬂﬁ)—hﬂ@tﬁﬁtﬁﬁkﬁhWdtrhhyﬁﬁﬂ-r@ﬂ@imxﬁﬂh@yrarh-s-ylmﬂl)_-H-
%j ar 6HrroldBicaboxainids Wit g 98%:0.0%! thAs:cisLAPLT 435ty The settad ol bbtaifed Iy dprushtestlor Nt O
L of astheRichy hppRidiatelyansigwashed with brine until the aqueous washes are
| orl ess. The diethyl ether layer is dried (magnesiumsulfate), filtered,
a concemETHODERI to provide 1.20 g of ()-cis-9-
(cyanonet hyl ) - 6, 10- di oxaspi ro[ 4. 5] decane- 7-aceticacid as a colorless solid.
20 Step D Preparatlon of ([err]) cis-9-(2-, am noet hyl
6, 10- di oxaspiStep Rreparvatieni of 4)rCiss6r(Inan

mol ) of ()-cis-9- (cy%?_gzj_;lg;;laldk%@sm.rﬁeﬁ;ﬁ (hmmle 7- acetlcaC| din
100 nmL#of net hanol sat nnydrous amonia |Is added to a Parr
shaEer bgttle cont a| ni ng 0 53 of water wet Raney ni ckel #30. The sol ution
is heated a err] 7
ours” e, Sy S é,ou SN e o
fk]/?UQh f aterwet . hr:g 31 :§9 npre
rafe fIOF erﬁl is 4ndl filkér&cb e ngyghlgidﬁhlloﬁg 1SS ¥fdthd N

met hanol i*ﬁl@ Fl m@t ﬁf%ramb&trﬁtéﬁﬁtr@décégﬂ& SHE GRS REilidd i Gissolved
char coal , i iletrafd S4tur t hydrdus BnmBhislreuisd Wit ABGIoAiR chbr@odl]ifiltdtedthlghXitei aid
()-cis-9-4d @&Bo&%@ttméivé 086 50t () B B83ParhiethyPd,damRING1 B-diéx@ie-cacati adid, AP 165°
St ep Egs RiiiRBEamposiibnQt 165F @NS- [)err]) 5- (4-fl uorophenyl) -

2-i( 1- met hydufidr Tydngtors, 1AraflidqFERRMKBrE 120 -1( 1398.2,4561.2, 2924.4, 3569.9 cm™'.

%‘Fo 4- hyeivr Y02 6; 200ME2FS PB4 am-18), PIod et Biy)l 1.14@, 3H), 1.2-1.5 (m, 3H), 1.84 (dd, 1H, J = 140
1H— pyr r ol Bz, 3-= &B6lHax 299 (e, 1H, J = 14.0 Hz, J = 6.8 Hz), 2.68 (t, 2H, J = 7.2 Hz), 3.6-3.85 (m, 1H), 3.85-
- 4.15 (m, 1H).

40 13C-NMR (D20, 50 MHz) 5 19.64, 29.32, 32.94, 35.88, 36.95, 44.73, 68.16, 68.25, 100.18, 178.56.
Mass Spectrum (GC/MS), m/z 202, 198, 173, 142, 138, 120, 97, 82, 59, 43.

CD

Step B: Preparation of Trang-(+)-5-(4-fluorophenyl)-

® 2-(1-methylethyl)-N,4-diphenyl-1-[2-(tetra-
hydro-4-hydroxy=-6-oxo-2g=-pyran-2-yl Jethyl]-

1g-pyrrole-3-carboxamide.

50
A solution of 0.26 g (1.21 mmol) of (+)-cis-6-(2-aminoethyl)-2,2-dimethyl-1,3-dioxane-4-acetic acid and
0.504 g (1.20 mmol) of (x)4-fluoro-a-[2-methyl-1-oxopropyl}-y-oxo-N,s-diphenylbenzenebutaneamide mix-
ture of [R-(R*R"], [R-(R*SY], [S-(R*RY] and [S-(R",S")] isomers in 5 mL of dimethyl sulfoxide is heated at
105+ C for 15 hours. The solution is cooled and poured into 100 mL of diethyl ether and 50 mL of saturated
55 ammonium chloride in water. The layers are separated and the organic layer washed with water (2 x 50 mL)
and 5% sodium hydroxide solution (2 x 100 mL - to exiract the intermediate from unreacted diketone). The
aqueous layer is acidified with dilute hydrochloric acid solution and extracted with 30 mL of ethyl acetate. A
drop of concentrated hydrochloric acid is added to the ethyl acetate solution and allowed to stand 18 hours.
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A salutign of 0.295 g (1.21 mmol) of
()-cis-9-(2-am noet hyl)-6, 10-di oxaspbf,q,[ﬁmqwgqane 7-acetic acid and 0. 504
g (1.20 mol ) of
()-4-fluoro-a-[2-nethyl-1-oxopr opyl ] - y- oxo- N, B- di phenyl benzenebut aneam de
m xture of [The(doiltidn’i3 kbonchritatelin Vtdd and| the CdRtenttitp lis Abidsolved (nR30, HE Jof btFyd RBstRe bl
5 nlL of di nefkdaeh withlbiieodrbsler doAcehigddagidréhloriabicid. Thé Foldtion isIsBrrdtitwo Bours] kencentrated in
solution is vacw| et @ssdiviDinr& chliah talueid) Mranb-(x)-5-(4ueriobhshyl)ed-tenethglaitly bR, 4-diphemiy-1-{2-
sat ur at ed angetaiydmideiytiroxy-elexoi2H-pyvan-2-gllethiii-eH-pymolerBcathoanidepearysdeilizes anddistisviated by
or gani c | ay efiftrafiers Metdtalvpf 01161a tod frasHx)6-(E-Guordphenyie(1596tiviatiyUrih4-tinhenyk1-[2etotrahydro-4-
sol ution (2 hydmgee-pro-2H-pyran-d-ybethyiitt Hipheold-Jreashonaseidedis isolptpdindwa esepsaci d from
unr eact ed di ket oneg. The aqueous layer is acidified with dilute
hydr ochl ori olution, stirred for three hours and extracted with 30
mL of ethyl acetate. A drop of concentr at ed h)édrochl oric aC| IS added to,
the SO efon ptep :--i."- 'J. t =m .= ) =,v.5 ’= ..-l... \i-v- J=l‘ ot
i s concent raﬁ@'—g\d i n vacuo and t he concentrat e | S red| ssol ved in 30 nL of
ethyl acetate 9 siufn'S %%oonﬁ‘rﬁold{s%ﬁde‘a N o kRS0l r&@ L-'zc %Sn
The sorut! Op éeﬂe ] g—,ﬂ‘ ‘azi g b b i Clfot
0 ated, and partitioned between ethyl acetate and brine. The aqueous layer is
5-(4-fl uor 0 bY;D coblbiiad bt GEbtts dxtracts are washed with brine and dried
-[24(tetr ahyafaéh'eélu léﬁfa%)(yrhgtﬂ?fé)pr’e’dﬂcﬂk' WRSvea Y A0ShiNNH tonzhidbhyde dimethyt acetal, camphor-
pyr rxof €- 3- C HullencH¥IddEadiby, Shcidhd boltion B36hddSorl 18 Abudé adodwtenfnbéritﬁratcoﬁ&mrﬁioﬁ &d3lash
of 0.16 g of chidiratdgraphy- &itef doncénbration in vacuo provides 1.30 g of either (£)-(2,48,68) or (£)-(2a,4a,68)-2-
fl uWophersoyI pheiyl-6-{2-prepehyn-163-digane-PHacétorlirigheny| - 1- [ 2- (t et rahydr o- 4- hydr oxy- 6- 0
X0- 2H pyr an- 20 WMHzeNNR/{CPCLH 1.48/(m; tH)et. 8- (at iyoX4inimpl 2H)j 258 (npRi)t 8V (i 1H)M03MOTH,
37 EP 0 330- 87 @n, BHi), M (sICIHI).B5.83t(m ot HA. 7.3Pr7e8e 8H)i on  of
()-cis-4-( Z-W-Upiédﬁpyla.lwsMHdlﬁo&%pB&QY[ 89.5, dh86 7and-120.44 S1@IW. 1117.93¢ 185892 3F190m

cyani de, 1.3t 2@3%1)'# 71. is added to a room tenperature sol ution of

(R, R) - a®2- ¥1§'>&M )1292] 202,202 11 AR AT, 10@795654(% (20 mml? in 25 n_ of 4:1
i sopr opanol : pat) 6PRE, 7SB Y. 20-Br102&8. 10519, 10814 AB45201388, 11140 Tath 225311 2914¢.6 cm~".
tenperature, copcent rat ed partitioned betvveer' et hyl _acet at e,and br| ne.
The aqueous '_: R, Preparat v Of : :-- el d i -or A ‘-"A ﬂ FUADO g"]...' ‘-..-- [

eaate e>c<?t 8 s are vvashed with brine and dr| ed (rragne3| um sul fate). The

crude proluct s ﬂho%s é‘tﬁgr fho 293,% 'Eeptn*e‘n%é’ i ?JpQJi‘y %,a‘?dxa mtrlle
canphor sul - J QY t1684 g@(ﬁi r&g é’tt}ndJr %ﬁf Stdbach
at room t eMEhGhH, fow gh Sli}ﬁtQJTEJsQrﬁJt }ﬁtoat lution until
concentrat | Ofe bille (Y(ﬁ’(ﬁ: 'dpozBﬁ eﬂ |é)tfurned off, and oxygen bubbled through until the blue color

() - Ci S-4- {52-iD GREHRIRYA. )Ty oaahﬁ\aw fsss d@S&HE@aﬁ’d @& BliGHakd dolutih i$ @
NW" rl Iwadh té E’Goml perﬂturé Flash.c ro(nﬁ%gr&hﬁl id6s/ aftecongbhtratiod - it vacué 335 (@18F pure
2. 51 ( Chithetlt)-(2k,4,68). 00 &)-tda 48, Gﬁ}weglio(o@mylmro.enﬂﬂ 3Tiokdie-4-htdonitde.0 - 5.2 (m

2H) 5. 83 ( ngc/isimie 2481(1t), 248,0128/H3, 95,22, 7rp51, &Y, 71, 25.42, 28.20, 35.47,

38. 33, 40.30, 64.08, 66.87, 98.84, 116.53, 20 116. 83, 113. 46. GC/ Ms n1e 235
(mt), 20640 196D C:1Préparaféh of BBher :3-(2x38.6a) D (+)-{Pk.48.EAN6Rcyahantethyl)-2-PHanpl-1,31didkdnedd-acetic
1160.0, 225%cH, 2937.2 [er]. 25

- Jones reagent (chromium trioxide-sulfuric acid-water), 3.8 mL (97.6 mmol), is added dropwise to 2 0°C
solution of either (t)-(2a,4a,6a) or (%)-(2a,48,68)-6-(2-oxoethyl)-2-phenyl-1,3-dioxane-4-acetonitrile, 1.86 g
45 (7.6 mmol), dissolved in 50 mL of acetone until the orange color is not discharged. After stirring a further 15
minutes, the mixiure is poured into 300 mL of diethyl sther and washed with brine until the aqueous washes
are colorless. The diethy! ether layer is dried (magnesium sulfate), filtered, and concentrated to provide 1.84
g of either (£)-(2a,4a.6a) or (£)-(2a-(2x,48,68)-6-(cyanomethyl)-2-phenyl-1,3-dioxane-4-acetic acid as a
yellow gum.
s0 200 MHz NMR (CDCl3) 3 1.61 (m, 1H), 2.04 (m, 1H), 26 - 2.8 (m, 3H) 2.82 (dd, 1H, J = 159 Hz, J = 7.1
Hz), 4.20 (m, 1H), 4.40 (m, 1H), 5.60 (s, 1H), 7.2 - 7.5 (m, 5H).

Step D: Preparation of either (£)-(2a,4a,6a) or (2)-(2a,48 sﬁ)-6-(2-ammoeth)L)-z-pjenyH .3-dioxane-4-acetic
acid.
55

A solution of 0.16 g (0.61 mmol) of either (£)-(2a-4a,6a) or (t)-(22,48,68)-6-(cyanomethyl)-2-phenyl-1,3-
dioxane-4-acetic acid in 50 mL of methanol saturated with anhydrous ammonia is added to a Parr shaker
bottle containing 0.2 g of water wet Raney nickel #30. The solution is heated at 40°C and 3,45 x 10° Pa (50
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Step B: Preparation of ()-cis-4-(2- oxoethyl)-l

di oxaspi ro[ 5. 5] undecane- 2- acet onlg A sol ution of

()-cis-4-(2- propenyl ) -1, 5- di oxaspi ro:ﬁg gfundecane 2-acetonitrile 4.26 g
(19.42 mol ), in 100 nL of dichloronethane is cooled to [err] under

ni t r ogenpsigPhgdicyeh Phksimadh 6 JOIS. b Guspesiodls Eddled aid JiteradOtb tréhgive TheORBMYy hiskel hen
passed t#roaghdineraaid and tHeqilecipitate vashed withlhghahdll The filkate Babrtbnttated @hisduced pressioLie
col or of Trezesidne &pdiBaives. in Matharolsatugatdd with abhydoedanohidnia taated withydpesloriing baedal,

t hr ough fiteded |through fillbrugid @od evappretedits givaldgedy ofTeithgrh@ R frfiod Ph (¥R, 4B.66)-652-
(21. 36 naminopthyl)-2 phervid @-dicmehetdipeetic @bidimhne238.9 s 8178 *(Corith idecompbsitigmd to warm t o
room 35 QOQMtr'%M%t%O) F1-4s hOdhr BhedBddhaphy Brid@itied =a8-1 te). 2BnEdAty 45 e i n
vacuo 4.‘ddF u?@((fﬂcl & 7£.Hzp4.11 (m, 1H), 4.33 (m, 1H), 5.70 (s, 1H), 7.4 - 7.6 (m, 5H).

oxoet hy| FC-N (Bfr %8 Mbie} HFE2053R TR BRI 13 783478179 100G 128980131405, 1RRAR: 14
1.3 - 2.8 12H), 2.5 - 2.7 (m 4H), 4.20 (m 1H), 4.36 (m 1H), 9.81 (t,
1H, J'% 1.74 Hz). [err] 50 MHz) [err] 22.39, 22.44, 24.97, 25.59, 28.44,

35.82, 38.48 0. %4, & w284 .ok 0 FiGe 40 L QL me 237

(m+), 208, SEXCPRER 0N D AhSURSA= AL Lok =9, 1126.5,

1160. 0, 1368. 3 1386. 2= (1Fmethylethyly Ny dl phenylnl -f2{tetras i on of

()-ci g5 4- (cyanonet hyl vl ' 3 N A S, ;

Jones reagent (chrom Q

added dropwi se to M= - S

( Tcis-4-(2-oxoethyl)-1,5- dloxasp|r0[5 5]undecane 2-acetonitrile, 3.62 g
12.6 mol A soklichpd.3Lg (1.21 Aol ek eitor @R, R11B2) i k)b, 4468)-6 RadRothyl)} Bpheiys-1,80t
Schag gdickane’d-dcetic &id antiosg4 g (f.20r hidy of 15-4rludrork- ¢S methyia-oxapropyl-LodoN, pdiptieayd- | Nt 0

300 nlL ofengkingtiurayéamidehmixtugendf (RASHRY], [R-RESTAr [SHE RINtand [$-IRESHsmens imBShiesf ar e

col or | esdimetiit sulfdiide isytieated lab105l° Gyfer 15 ourr Thedsojutiongie esdledanddofirad éftg 1G0i i ef ed,

and concdietew sthercind 50 mk of satieated agimonjurp Chigride in watest-The lgyers are separated and the organic

( cyanomnelgyey washed Rvith) jweler ok 6 M8 8d,PRE esedivre -hpdrewidet solutionc@ x H08 ral éq pyastded i d.

200 \Y, 74 'NWR'S B9 e wRe °‘ 0"‘1) 'E‘e aqyeops leyey isfepidified withodilute Eydy’cg' solution 9

h l|lq7 an pyith §0 gg.(pf yl appjates oqyf concp{;gg hygrochigric gpid

1H)
Ol ,s(;fs g;:% .%@*“%ffaz*:'az@;{::;mm o o e e e T e
I ffﬁ oy y&:@ T B
Il

of meth @ "] f!
X n-2-y Is'i
ﬁgfﬁ leg gﬁ ;,g *;3, §)é R X\S, %gr (')'Z;'er'l B?" ssa‘? br '6%9 'ﬂours
Vi) ﬁﬂii- 3 t :
The suspeFm on 'S Coolrred aarllrd eto renove the Raney nickel through

flltess agrHopdthe 10 precipitate is washed with nethanol. The filtrate is
qucentratea at reduced pressure. The residue is dissolved in nethanol

turated wi th anhydrous ammonia, treated wi th decol orizing charcoal,
filtered '

Step A: Preparation of (t)-cig~-9-(2-propenyl)-6,10-
dioxaspiro(4.5]decane-7-acetonitrile.

40

Potassium cyanide, 1.3 g (20 mmol), is added to a room temperature solution of (R*,R*}-a~2-propenylox-

45 iraneethanol, 2.56 g (20 mmol), in 25 mL of 4:1 isopropanol:water. The solution is stirred for 20 hours at

ambient temperature, concentrated, and partitioned between ethyl acetate and brine. The aqueous layer is

extracted 2x with ethyl acetate and the combined ethyl acetate extracts are washed with brine and dried

(magnesium sulfate). The crude product is dissolved in 20 mL of 1,1-dimethoxycyclopentane, camphorsul-

fonic acid is added, and the solution is stirred for 18 hours at room temperature. Concentration and flash

50 chromatography after concentration in vacuo provides 1.40 g of (2)-cis-9-(2-propenyl)-6,10-dioxaspiro[4.5}-
decane-7-acetonitrile.

Step B: Preparation of (+)-cjg-~9-(2-oxoethyl)-6,10-
dioxaspiro(4.5]decane~-7-acetonitrile.

56
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through fi t r aid and evaporated to give 0.13 g of

er a

([err])-cis-4-(2-amnoethyl)-1,5-di 5]undecane 2- acetic acid.
200 MHz N [err] 1.1 - 1.7 (m 1OI—§B<6§%/EH§1Z 1 (m 4H), 2.19 (dd, 1H J =
14.6HZJ = 6.7 Hz), 23115 (dd, 1H, J = 14.6 Hz, J = 7.3 Hz), 2.69 (t,
oH J =71 He ;o,ut,gn 8% .(ya)o aﬁo.&imasdrbm.s]dﬁehs-}-ace&laitrhéﬂa)4 dl (85.38 mady), 0100
24. 73, 27. 3R, of i efh’)gﬁ@ ,78 80 ufdbr niBgehB Ozohd . (WBIsbadld) gnératdsOfiderate 0.1,
102. 74, 18Leidge —2®V) is then pasSE&iﬂroEg‘h a frift¥dajas it ubdindfthe solution until the blue color of ozone
Tr ans- () - 5-appbais] TR @@han sl fumed -ofi,L e trtygdnebibisled -tixbugh dinfilhibe yolue 1cojop i tietharged.
hydr o- 4- hy d¥igheyylhosphine,24:2 py(1 @ mmidh).yib Jagdedydnt -thel edidAgssr lutionSis dliowed st wRitie o 28 A
sol uti on oftenthetdfurey Fiakh 2hromatographgf provides after concentration in vacuo 2.5 g of pure (t)-cis-9-(2-
() - ci s- 4- ( Dxapthyir8,29-tipla3piro[45ldetancErageioni]es. 5] undecane- 2- acetic acid and 0. 504
g (1.20 mmol) of

()-4-fluoro-a-[2- rrethyl . = -,-: eam de
m xture ©f [ R (2XER S anye =1 %QQ ers in

5 mL of dinethyl SUlfOXIdonas R deea el ic18CABurs. The
solution is cool ed and poured into 100 ni - of di et hyl ether and 50 niL of

saturated a nlumcl ride t .
i e L B

or gam ¢ 1|5ayelut|o § is-9-(
sol ution (ﬁh TaQ) ntllt Q%F 3 |§c'ﬂ %{lrﬁn h rﬁQ'RnﬁUfgselﬁG'hﬁ’a@re is
di ket one) yI biferodnl |tNVbM6 lﬂhl t BUE WasHab @Fel daloAéss OThe

solhut | on, %e‘tl'”& rlidder % 6 (i ﬁbrsﬁm%ﬂﬁhté?)@ﬁt&ﬁ@taﬁ@j cHHc&rﬁ\'a@@ tdTprovide £20NY bf @ras-@t €
to renove { nd?ﬁemy 8,505k .@ME}dB&fm@f-ﬁceh@ﬁ‘aeahamrleﬁykondThe extract is 35
coreent rﬁte and d| ssolved in 30 mL of et hyl acetate. A drop of

concentrated hydrochloric acid is added to the ethyl acetate solution and

allowed to stand ey S. PHépasation oof i & egign®r2eaminoetbybland the

concentrate is rearssolved; I Ny 39 I - tgdidlt h one
drop of concentrated hydr LEQIY. 5 f€cane ?nﬂcéf:ﬁ?}e wo hours,
concentrated in vacuo, and di ssol ved in 6 mL of toluene. Trans-([err])-5-

(4- f | uor o- phehpplytiop of 1..1'ﬁ~gt(ﬁ§$ glmqy jof) (=hgisto-(ey 3R @ yl)_6_|_10-d|oxasplro[4 5]decane-7-acet!cac|d in

- [ 2- (t et r al#gImb-of mq H?°b sejuratedowith- aEW-dW? gRmoni bottle containing 0.53 g
pyr rol e- 3- C%NBG'S(H?H %P 39 i TE°e§°"5£PRiI isj hoatp ; f q f dt (8I?lh Sig) Tyerpgan
tered to remove the Rane k

155 péqssrtre s Q on is cooled and fi y nickel through filter aid
methapol. I e is concentrated at reduced pressure. The residue is

f l[ ZOE ? 2? ?2 ?I%?d 3»75%‘% EN" ﬂ -E é’ﬁ iLt:'g wnﬁh izing charcoal, filtered through
pyrr ol e- 3- t?b‘%?&%" orae to Fat lsa!p(z 33’%{1‘ oj{%S]TecaneJ—acetlc acid.
Pot assi um cyani de, 1. 3 g (20 nmol ), S added to a roomtenperature solution
of [err]granceidanat, 2pPéparatdoAelf) Trans2q H)l-5{(4+ flucrophenyd)-wat er.

Th sol ufion | rTed [0} zU Ur'S_. al g " nt R&JALUr € trated
“partitioned between &4 'i.etﬁ e *'! ;.... - 'BQ-EEH S
extract ed 2x with ethyl leed a-t-c-h droky ée-mm H-pVrAn-sd ) eth cts are

washed with brine and dr ed. {IRgNes LU I The crude product is

di ssolveg in 20 nL of di+® ’! 5 E‘ai'ﬁ )de'l fonic acid is added, and
the solution is stirred for 18 hours at roomterrperature Concentration and
flash chromat bgsoluwapmﬂ 285 gdt-2icomek it (£heis-9fR-aminogthkfu! Opsticyapiri4Sldecony-fpcgfic acid

()-cis-6-( ;an I%yﬂ" ?0 ) af R rforgo-fR-methyiil -pgqprogyll Bg(o-N B-diphenylbenzensbutaneamide
mlxture of [R-(R*,R"], [R-(R*S"], [S-(R*RY] and [S-(R"S] isomers in § mL of dimethy! sulfoxide is heated

45 at 105°C for 15 hours. The solution is cooled and poured into 100 mL of diethyl ether and 50 mL of
saturated ammonium chloride in water. The layers are separated and the organic layer washed with water (2
x 50 mL) and 5% sodium hydroxide solution (2 x 100 mL - to extract the intermediate protected acid from
unreacted diketone). The aqueous layer is acidified with dilute hydrochloric acid solution, stirred for three
hours and extracted with 30 mL of ethyl acetate. A drop of concentrated hydrochloric acid is added to the

'so ethyl acetate solution and allowed to stand 18 hours. The solution is concenirated in vacuo and the
concentrate is redissolved in 30 mL of ethyl acetate and treated with one drop of concentrated hydrochloric
acid. The solution is stirred two hours, concentrated in vacuo, S and dissolved in 6 mL of toluene. Trans-(t)-
5-(4-fluorophenyl)-2-(1-methylethyl)-N,4-diphenyi-1 -[2-(tetrahydro-4-hydroxy-6-oxo-2H-pyran-2-yl)ethyl}-1H-
pyrrole-3-carboxamide crystallizes and is isolated by filiration. A total of 0.18 g of frans-(x)-5-(4-

56 fluorophenyl)-2-(1-methylethyl)-N,4-diphenyl- 1-[2-(tetrahydro-4-hydroxy-6-oxo-2H-pyran-2-yl)ethyl]-1 H-
pyrrole-3-carboxamide is isolated in two crops.
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EP, 0 330 172 Bl Step B: Preparation of () ci s-6-(2-oxoethyl)-1, 3-

dloxane 4-acetonitrile. 5 A solutkg 172 Bi

(}-cis-6-(2-propenyl)-1, 3-di oxane acetonltrlle 2.57 g (15.36 nmol), in
100 nL of dichloronethane is cooled to [err] under nitrogen. QOzone

(el sbachygpmsgator, flowrate 0.1, voltage = 90V) is then passed through a
fritted gasintet tube into the solution until the blue color of ozone
appears. The current is turned off, and oxygen bubbled thro gh_uptil the

blue color is & K gePrdpapdeion -of 0 3 3)58: %0l ), is
added and the OrTess solyll i saymgcaﬂex\@;gbéeoﬁgaﬁlegperature
Fl ash chr omat ogr aphy pr cotcentratron 1N vacuo 2.3 g of pure

([err])-cis-6-(2- oxoethyl)-1,3-dioxane-4-acetonitrile. 15 Step C
Preparation of ([err])-cis- 6(C)Yanoneth yl)-1,3- dIOX ne t|c aC|d
Jones r eagefotagsivr eyanidan! 8 9i @ mmel sstﬂdf"ﬁ’rtPE’%E‘itﬁf“ 31 1)
s addael mne ?’anlez 56,0 520[ 'é'l'“?'; "265 m ol :water. Iutlon is |rred or 20 ours

6- grobient amparaiuse, ongenH pagptngraa ?l}_ ?tlily d brl aquequs layer is
<(j|) s(s:|0|sve0|g rﬁclg(bbm_' tgthy cée}a(g%t%nqé Eﬂé etate gsa% K @E%"‘nd dried

sdls e |n FLuI-
After sti P@'u ) n the tlo s redeE r@on{ t%mB&Htﬂr@ dn@énﬂat@ gncmlas f
di et hyl ec°ﬂ§m h) H?Sélﬁ-( B)-198-do ,le;]ess
Thedéfhé{ rie neS|umsqu filtered, an

entra @oawilPNﬂﬁ%lb 5511 28 « ﬁf) 1(4) -G Ba, BHY, SERHRZR], |2M| e3lm32H), 251 (d, 2H, J =

ne- 4ga& ALl 3:959(9,| )a§15qm0ﬂlcy S55(nss o)l Sles @1t ep D Preparation of
([err]) Ch3§-1ﬁm=(&:o®m BORHRAYY 42:18, 24710158500A D204 351470 88,83, 20.30] 64.08) 6ASE @B 84,110815% f

1.\94 g 6 4qf5B3nels. of ()-cis- 6. (cyanonet hyl ) -1, 3-di oxane-4-acetic acid in

100 M. of gemidaeebs Gitf, 206920120 9dieRmb)warssLsE. anmoni a i s added to a Parr
shaker bo¥tiRgfilepasas) eng 1060932253.0f wat er wet Raney ni ckel #30. The sol ution
i s heated atepmaem—and 3,45 x [err] Pa (50 psig) hydrogen pressure for 17
hours. The suspension is cooled and filtered to renove the Raney nickel

_93

throughsfilter aid and the 35 preC| p| tate vvashe ITE he
filtrate i s corg<eR & P AR, 2 3 STRT ved in
met hanol saturated wit h d‘i‘t’b’&’i‘é 1o A5 undetanet-zdanetbnnitrmu.erl Zi ng
charcoal, filtered throU@TF‘l‘%‘r’%ﬁ‘Lﬁ'?\Fam—oﬁt—eHW(j 56 g of
( Pl S ai’? (2- am nogt h |s-é-( E[°R°f‘ |r h](l:md%gang 2-acern|tr|Ie 426% 6942 ﬁ\mol), in
parati On ﬁ ?P nltrogen Ozone (Welsbach generator, flow rate 0.1,
2 (1-met hy? 8”38 _ | tub into the solution until the blue color of ozone
hydro-4-h p a y T 6 bble rou h untll the blue color is discharged.
1K pyrrol ﬁ )' thd d d%fé iokidss S4IuiBATGE AioWéd to warm to room
( [ er r] )s Fc'te?n i l’i‘%ﬁﬁ)g\){ arap;l-ny ?br(mdgé(ﬂﬁé? donceRtdtibe |na€dcﬁb 404 OofShlde ge)Cid-44D)

oxoethyl)-1 5-d|oxasp|ro[5 5Jundecane-2-acetonitrile.
([ r ] ) 4-5b3 MAE RvA-(CBEYBHB 2.0 @X ABMORY - b7 Ym,08ky-4ld0 B i HAMEIBYInbEH) 2581 b il alne a i
de in 5 my @4z met hyl
13G-NMR (CDCls, 50 MHz) & 22.39, 22.44, 24.97, 25.50, 28.44, 35.82, 38.48, 49.54, 63.25, 64.17, 99.66,
40 11657, 199.82.
GC/MS m/e 237 (m*), 208, 194, 122, 94, 81, 55, 42, 41.
FTIR (film) 969.6, 1069.9, 1126.5, 1160.0, 1368.3, 1386.3, 1728.4, 2934.6 cm™".

45 L] []
Step C: Preparation of (#)-cig-4-(cyanomethyl)-1,5-
dioxaspiro[5.5]undecane-2-acetic acid.
50 Jones reagent (chromium trioxide-sulfuric acid-water), 4.4 mL (8.85 mmol), is added dropwise to a0°C

solution of (+)-cis-4-(2-oxoethyl)-1 ,5-dioxaspiro[5.5]undecane-2-acetonitrile, 3.62 g (12.6 mmol), dissolved in

30 mL of acetone until the orange color is not discharged. After stirring a further 15 minutes, the mixture Is

poured into 300 mL of diethyl ether and washed with brine until the aqueous washes are colorless. The

diethyl ether layer is dried (magnesium sulfate), filtered, and concentrated to provide 3.65 g of (t)-cis-4-
55 (cyanomethyl)-1,5-dioxaspiro[5.5]undecane-2-acetic acid as a yellow solid.

200 MHz NMR (Pyridine) 5 1.2 - 2.0 {m, 12H), 2.5 - 2.9 (m, 4H), 4.19 (m, 1H), 4.50 (m, 1H).
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sul,foxide is heated at [err] for 15 hours. The solution is cool ed and

poured into 100 nL of diethyl ether of saturated ammoni um
de'| S0 R -

chioride in water. The | ayers are s the organic | ayer washed
with water (2 x 50 nL) and 5% sodi um hydroxi de solution (2 x 100 nL - to
extract the internediate acid fromunreacted di ketone). The aqueous | ayer

is acidified w $Hepi Dut e pepasetion ofic{+ 4enzaamnmerthgt1e)d-1w&-h 30
mL of ethyl aceTate. r!o% 0 conﬁtéﬁt 0

dl s added to
the ethyl acetate sol uti

solution is
concentrad ed in vacuo and the concentrate is 55 redissol ved in 30 nL of
ethyl acet at e Aasedition efaQ-tg wi (hcihisyahowpthylf1 Eediorespitelb.Sluastdcdny-Gracatih lagd i 2 ot cbf
The sol ut i omethanoksaturatesidwith\eohyidous ammeniaris added it @Ban $hakes belile coataiding 0.2 9if water Weh
6 mL of tol Benee nickel &£30s The eqiytipn ischegted atf40(/6 raerpﬁéﬁz 1§°- Pa (69 psig) hydrogen pressure for 17
- met hyl et hyhgursy, Tj;g,swpgmqn i$ cooled and filtered to remove fhe Raney nickel through filter aid and the
-[2-(tet r’&h?'@?‘ﬂmﬁ? ﬁ ) letgt @WHQH_%NHﬁG és n}:gttrﬁ ql t 1ed|u;ed ;:ressure t;I'he reS|dI1t1e |ds
i rQu N C
g]}/r BOllg S gfahf;ggté H@ ggg%éﬁa_pogted to g||f:ep Py ammo%thyli ffglgﬁspglro[s Sﬁn%e%&;naerfz-

fl uorophenyg &‘?%h%) %Phg W 42 = 14,6 Hz, J = 6.7 Hz), 2.31
-[2-(tetr r
pyr rol e- i f} HEJ&} 7]%2 %é) xg\?'; g ssﬁé&’ﬂ‘g %g:o.ég,)e&oﬁf 69.37, 69.54,

par at i on“%f
() Pa, 4a, 6 2- met yI 6 (2 propenyl) 1, 3-di oxane-4-acetoni- trile.
PotaSS| umcyanide, 1.3 g (20 nmol ), is added to a roomtenperature solution
of\MR’* R - a- 2- s oge gt oXPréﬂaratnentbﬁnMMx)qSéZﬂ-ﬂnb;pphm@)ﬁ_ of

4:1 isopropanol :water. Th reed [ ent
tenperature, concentrate E 32 Eﬂ ha &Qi 23 t"@Ea'-l‘-‘!cl' bri

The aqueous |ayer is extrhyded-2xhydroxyr6yoxs p¥Yang 2yl )ethyilied ethyl
acetate extracts are wash #[%gopéj_gecgggogghgge(nagne5| um suI fate). The
crude pra@duct is dissolveT oxyet hane, canphorsul fonic
acid is added, and the solution is stirred for 18 hours at room

tenperat ure. CGoPRUPR PHE-F1on (WFigmmply ez)-ds- *@ﬁﬁ‘ﬁ‘ﬁﬁfw ﬁa(b?’fzsi‘!i?lﬁ @P"@'Eﬂ‘?&'@ﬁ?ﬁ"&ﬁ?‘@m
in vacuo pr &A 3@%4 g (39 "‘6‘? obftt ﬁ@{“ q}gﬂ‘ 9 nezutaneamlde
an

rTB{rE er ()sg 2%30 1(5 R? ? &J cé\R:s coole 6 ;ﬁﬁed mtos%‘ L oi‘ dlethyl e'%er ancp Q:) ted
O?Be|6tB¥1er2- ( }{ o |um hy roxi :;i;o uturgﬁ‘g?a% seﬂar(a&)g%in §é§ ?1: :f]f :;La at vg:ﬂ'eﬂb:vng%rr:gﬁcie§n
i ﬁ

er is aCldler |th dllléi ég drochloric |d solution, sl{rred for th[%I hé: rs and
h

-(2a, 4a, 6 y i o ﬁ ﬁé‘y r%@tm a%at,rgnac dnizatfon rath is
(15 36 MEPp! donchik edﬁ fo. A drop éoéi é?ed' roShiddie d&ﬁ is added to
ni %Qgen Cih@ eyl 28 ngﬁ.aedna&ea Ito se‘aJmOYé bk Th éo:uu&pls tc3atRntrated QY ac$ atdRE
pasSed thr Oblﬂlberﬁ'atfa g rte&.&éw&ﬁﬁ 3b L @F othyil Bédtate ¥nd 1b&& Wbl oMb 118 ofdehéehtrdtddEhylioshioric

col or of 0zadie TROEAMOSIs stirfd HedlicuRdondohtrdtedl i Rdu® bifd disRBICAaX B GEIdf flbHRL Bréns-(2)-5-
through unt {Hiubrb@hdnlyipe-(1emstiyistha)-N,4-dipheiys c{2tefi gt dro- Iy rog eydx e DIe pyrir-Brgethdi)}- PH-0
(16 Mol kg pwrokeietatbosaibiot bgstalkzbo rahe® 3s isdlated t Byofiltration. ah | tatsicof 0.055/\g.1 o FaDs-(xPEW-
t enper at ur efluokphenil)-2-irrostintatiy-digidiphpryd ([ 2clefatadro dihydronySemo-Lidpyram2-yiethyigtiito 2. 5
g of pure ep!rmbr&((ayboxa(ﬂm iglisol@ed) in byo crops.

()-(2a, 4B, 6N2ETI§Ol;rEt hyl - 6- (2- oxoet hyl ) - 1, 3-di oxane- 4- acetonitrile.

45

Step A: Preparation of (*)-gig-6-(2-propenyl)-1,3-
dioxane-4-acetonitrile

50

Potassium cyanide, 1.3 g (20 mmol), is added to a room temperature solution of (R*,R*)-a-2-propenylox-
iraneethanol, 2.56 g (20 mmol), in 25 mL of 4.1 isopropanol:water. The solution is stirred for 20 hours at
ambient temperature, concentrated, and partitioned between ethyl acetate and brine. The aqueous layer is

s5 extracted 2x with ethyl acetate and the combined ethyl acetate extracts are washed with brine and dried
(magnesium sulfate). The crude product is dissolved in 20 mL of dimethoxymethane, camphorsulfonic acid
is added, and the solution is stirred for 18 hours at room temperature. Concentration and flash chromatog-
raphy after concentration In vacuo provides 1.20 g of (t)-cis-6-(2-propenyl)-1,3-dioxane-4-acetonitrile.
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Step C: Preparation of either ()-(2a,4a,6a) or . < a0 43

(1- (2a, 4B, 6B) - 6- (cyanonet hyl) - 2- mgdghy 72 g oxane-4-acetic acid. Jones
r)eagent (chromumtrioxide-sulfuric a!(;:ﬂm(]j-'-vva er), 3.8 mL (7.6 mml), is
added dropwise to a [err] solution of either ()-(2a,4a,6a) or

()-(2a, 4B, 6B) - 2- et hyl - 6- (2- oxoet hyl ) -1, 3-di oxane-4-acetonitrile, 1.40 g

(7.6 mml) di $tep/ & | Prepanatifomcef g@)m;-ts-t(rze-axom@bgprys not .
di scharged. After stirri rdh nutes, the mxture rs poure
into 308 mL of di et hyl eﬁ fofandld S j:nrr ne until the aqueous washes
are col%rless. The diethyl ether-layer is dried (magnesium sulfate),

filter ed AdS%PR: Ehi-aE€u2-prargpyibl,3-diexane-bacetgnitsile, A7 hax(15(3p- hdal), 4a, 190)mioof
()-(2a, 4B8 the r?B?!?;’-"rﬁ yT8° Coungestrifsppen; Ozonglj(\Walshech genergtot. fflew ratsi @i1. avgltage =

s‘ NP3 ugh E)f"“Pﬁ' g35cifleftiberinte the spiutin ungl the bus cglar & pong rappears.
??l ?rzgefrént? "8 %Y ?d Wﬁzﬁethffuqt 'ent'bsbart;geilz ¢ ds fiechargedy Triphenyl-

I
sol uti on s m % asg' R ggytrgh s gllowed to warm to room
()-(2a, 4530 ehroma b2 p"r?\‘é%?? °EL° P’c!B?a'He"aa" at3t9 Of BEP dthgs€r@o ni
of net hano ye?t ur a%gr%&%%tﬂ anhydr ous ammoni a is added to a Parr shaker 45
bottle containing 0.53 g of water wet Raney nickel #30. The solution is
heat edssat [err§tepdcs, 4Pre &?étioﬁ’aof5:t5 ga g kor 17
hours. The suspensiton T3, 4 7 ckel
through filter aid and Pr3 vvrth rrethanol The filtrate
is concentrated at reduced pressure The residue is dissolved in nethanol
rated wWdnks magept(ciaosiud nRide-sulfuicaidadtel) 3.6 \md (87 @lnithdnZis A8ded iR wigéioa 0-C
f | t er ®d solutianieg) kr)-Eis-B{2axoethyd)-138-ibxansapoetaditaie, 1.29 g7 6 ennfbi)dissBivedfiin 80 tD6f acstone
()- (2a 4auntithe erangp )colpria ndtRiiseBYged- Affr stinfhg a further 15 minutes, the mixture is poured into 300
ani noet hynb of Zlisfhyt 4ier and v@skidoyith hdneduntildiet dquecas WashesSkeeqloriéss. The ldietpistit lagshis Of
Tr ans- () -499¢ dmagnegiim H@MAI fijteredh dndl- concentydtest toy brpvidd, 4.2ch 1oh Grgis-6deypibmethel-1,3-
hydr o- 4 M?@Wcﬁlcék'ﬂaiﬂc??%e%ﬁrﬁo@- yl)ethyl]- 1H pyrrole-3 -carboxam de. 41
EP 0 380 172 Bl A solution of 0.31 g of either ()-(2a,4a,6a) or

5 - 4- t d and
()-(2a, 4B, 6B) amlpget hl\.{a'):lon o..L.'h I 1 3- déoxgggmlnog%ﬁ!ic)_acr d an

0. 504 1.2 _
()-4- flgm()ro a- [ 2- met hydidxan eti aadeN, B- di phenyl ben- zenebut aneani de
DS n%,, of dinethyl sulfoxide is heate [err] for 15 hours. The soI utron
i's cool ed andqpRH"¢RY. oﬁ% Q.E‘E ShofO% cqzlgﬁe gﬁ er _uan of %aﬁg

ammoni UMntdiafdi s&tatbdiwi i§Tad rg b g’(,

L ayer wasaRs b FoiS soluen s e phrial e 3 ? X

rr %i"
100 nlL - hbds. el UBpenitiS is! EoldE rﬁ&“ﬁﬁ&r@d &Cte O\fIJ ﬁtm F\Hﬂé g

aqueous |pRgipitatd Washed vilihfmeBdnol Thb filtath 16t cBndaNitriea Gl eeJcb&pr@é‘sh QE d. rJeErr ed
fQr. t hr edn methansl satachtedith adty@dus/dninion2 Otrddled @ith @Jcm!ﬁzrnﬁ(éﬁéréﬂélefllt d r&fahﬂ lter aid
concent r atcelapoyaledio bive 0.56g aiqk)tisas2-amfoshyl)a sidiRanelaipdtic asigt at e sol ution and
all owed to stand 18 hours. .The solution is concentrated in vacuo and the
concentrate is redr ssol ved in 30 nmL_of et hyl acet ate and treat ed 10 W th
one dr#p of B&H 1 : i} RS 5

hours, concentrated |rz..\4

Trans-() 5- (4- fluoroptﬁ—

1H-pyrrole-3-carboxamide.

45

A solution of 0.26 g (1.21 mmol) of (x)-cis-6-(2-aminoethyl)-1,3-dioxane-4-acetic acid and 0.504 g (1.20

“mmol) of (:t)-4-ﬂuoro-a-[2-methyl- -oxopropyl}-y-oxo-N,8-diphenylbenzenebutaneamide in 5 mL of dimethyl

sulfoxide is heated at 105°C for 15 hours. The solution is cooled and poured into 100 mL of diethyl ether

50 and 50 mL of saturated ammonium chloride in water. The layers are separated and the organic layer

washed with water (2 x 50 mL) and 5% sodium hydroxide solution (2 x 100 mL - to extract the intermediate

acid from unreacted diketone). The aqueous layer is acidified with dilute hydrochloric acid solution and

extracted with 30 mL of ethyl acetate. A drop of concentrated hydrochloric acid is added to the ethyl

acetate solution and allowed to stand 18 hours. The solution is concentrated in vacuo and the concentrate is

56 redissolved in 30 mL of ethyl acetate and treated with one drop of concentrated hydrochloric acid. The

solution is stirred two hours, concentrated in vacuo, and dissolved in 6 mL of toluens. Trans-(£)-5-(4-
fluorophenyl)-2-(1-methylethyl)-N,4-diphenyl-1 -[2-(tetrahydro-4-hydroxy-6-oxo-2H-pyran-2-yl)ethyl]-1 H-

pyrrole-3-carboxamide crystallizes and is isolated by filtration. A total of 0.15 g of trans-(*)-5-(4-
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(tetrahydro-4- hydr oxy- 6- oxo- 2H pyran-2-yl )et hyl ] - 1H pyrrol e- 3- car boxam de
crystallizes and is isolated by fil tEﬁ'a(fé@nr Aqtotal of 0.14 g of
‘trans-()-5-(4-fluorophenyl)-2-(1-nethyl€ h);’F)-N, 4-di phenyl -1-[ 2- (tetrahydro
-4- hydr oxy- 6- oxo- 2H pyran-2-yl )ethyl ] - 1H pyrrol e- 3-carboxam de i s isol ated
i n two cropguoropfenifiihettyieyeR 46|ph§?fyﬁp@f(t€idh9d?o-@-ﬁytﬁ6xv-@lo§céH gyrancBymBifly et hyl
6- ( cyanonet pyrblp-a2adoxdmide s Wolatel, u3tv»dlcﬂ>]§§ne 4-acet at e.

()-cis-6-(cyanonet hyl) -2, 2-di net hyl -1, 3- di oxane- 4- acetlc acid (3.72 g,

17. 44 mmol ) MEEHGE 6sol ved in 20 nlL of di chl oronet hane, cooled to [err] and
0.2 g of s4-di net hyl am nopyri dine (DVAP) is added, followed by t-butyl

al cohol andStep Al Brepaatibyy of eitBR (+)-(2648@BYLer d)ciuebaiBi)cZamnétiogdtB3vrehenyIRlioxarekd-acetoni-
sol ution istigl | owed to slowy warmto room terrperature over a 76.5-hour
period. Thin |ayer chronmotography (TLC) shows nai nf%ﬂapr oduct, and sone

slightly | owenP ofpgsiu @dbﬁgézo "Fﬁ%') ﬁlaﬂ@‘ﬁrﬁéa fagmdempe ivtion 5 (¥ Rapred-Prgponpoxp f
25 di chl & o'F?é??’i'?fﬁ@ %&’@éﬂ“% mk pf 4 'SE‘H?ﬂaP?'rﬂgg" F "'W'“H%‘F §t“"'°ﬂﬁ°' 20 hours at
addi ti onal mB?'a‘H "t'%? 'Pd Ragiti p@ é‘W are w p%pasl

pr eci pi tate

an oil . The(ma neal m s he. cruI |s |?solv 20 ;;k-n - g?gvfxy% n%rmt r‘:V\Z:L f F 1
hexane: ety i s‘l ..& G 9.%9 i o 85) or (H(2a AmBap?-
(l[err])-cisg r B{2- ne -4-ac tomtnle

6- (&Myanorret hy -1 3- |oxane 4-acetate. 200 MHz NWR [err] 1.36

(m™1 H, Ils@gs( ﬁrepa?zlﬂ}m ofleltﬂé} (£)5(2a tﬁ'ﬂL) or3(+)5(91 @%ﬂ)—ﬁl‘ﬁ}thyl-k (X Skobtfh)-1,3ldibxanb-4acstont-

J = 30 wibZ. I Hz), Z.40 (dd, 1IH, = 15.4 Hz), 2.5 - 2.7 (m
IZI_.‘IZ-P;“/Z55)(_d_'2H J = 6.1 Hz) 418(m 1H) 432 (m 1 H. [err] 50 Miz)
[err] 19. 80, 2ASsokfion 2iBeifB&), (:L@a,98168) Ib.(42x,44 Ba)ometit/b6-R7propdiy)a B-didkaneHMEaceBiitrile,/ ,
116. 72, 1692.88g (1636/Bwwal)cin 260! mL b9 Bichidk@Bathaid i$, chB& to 588 * Cousder Arogehl Ozdds (Wdldkiach
(neat) 954. gener8ig fi@y ralb 052 vltagel £ GAV) 15 thdrPiegsed thrdugh 6 frdted 86 8et3ybe IBBBe Falution until
1728. 4, 225Be blue odlat 2f azon@@®sars The curient iStumed B, aft exygandiublied tybugh)unti ithe-blue Jcolor
- di met hy Pet lﬁylsc*@rgetszanhemd inp.-42 gz(1a|mmﬂmy pdded 3ndithe selgrlesssolyicntinaliowed4o warm
A sol uti on '8froam tpglpgatyp If rgmgog_[aqyy ﬁ@yl |aftgrt qqpqentratlon in vacuo 2.5 g of pure either (t)-
6- ( cyanonet @gfia8ep oraE){ g‘sﬂ/
saturated with 9RSEos, ampni :
and, hydr gge¥hs tion. ¢l -auhe dofe) o (+ (

-6 (gyangluathyl)-2-mefityi-1,3-digxanend-acatic
10 hour s ¥ t3%% | ayer chromat ography |nd| cat es no starti ng nitrile present.

;'EGO?FSP_?Rf;%OGoHe? re%é &)Iﬂ‘;m ﬁh‘:& [dg t%x @ B%\%ﬁ% moB a&%ﬂ%‘?% g*oe ey
| r' (2)(2a,

W th 30: 20: &sgﬁﬁgel ram’@ édémc is g ﬁnxeaﬁfté?%tw g%rtheHCg
give 5.4 Omfidted, h'e(r'lhﬁur isk 'oﬁi-la&fﬁ i 4 |ethyl ether and washed wnth brme until the aqueous washes
6- % am noefréydiortess. ZnectidWiy Sthiar 1a;¢ar3s aiie@mﬁe m sd e&@it&e conéhidod® pR%deé!.01
cl €ar oil v§biehndn )(banas 6ok e:y-(za 1 pBs)-648/andisthy MR olhpr1(3l dioxdneQi-acetit-adid @8k cdiddbss
1.22 (s, 3Hoiid.1.31 (s, 12H), 1.35 - 1.45 (m 1H), 1.77 (brS, 2H), 2.15 (dd,
1H, J = 15.1 Hz, J = 6.2 Hz), 2.29 (dd, 1H, J = 15.1 Hz, J = 7.0 Hz), 2.66
(t, 2H, & =Stép B: Maparatich & itifamy(:)-§2udc.6).of Pr)-(26048.6406-(2-8i0indetyl)-R-meBl- h-Higxahect-acktic
19. 56, 27.%Rid. 29. 96, 36.43, 38.18, 39.65, 42.55, 66.03, 67.16, 80.19,
98.32, 169.80. GC/MS nmle 258, 216, 215, 202, 200, 142, 113, 100, 99, 72,
57, 43. FTIR {feluiop 06897 g (4. 88 Tol)pf oltheit)- (e AxgBab ey, (3-Co 4P ) %(cvarsmh:@-z-mem1 2

1728. 4, 236q_oxgne 4ageiiy agid ip g@pomgot r@qﬂpq\ol sgtgrated with anhydrous ammonia is added to a Parr shaker
45 bottle ‘containing 0.53 g of water wet Raney nickel #30. The solution is heated at 45°C and 3,45 x 10° Pa

(50 psig) hydrogen pressure for 17 hours. The suspension is cooled and filtered to remove the Raney nickel

through filter aid and the precipitate washed with methanol. The filtrate is concentrated at reduced pressure.

The residue is dissolved in methanol saturated with anhydrous ammonia treated with decolorizing charcoal,

filtered through filter aid and evaporated to give 0.50 g of either (*)-(2a,4a,6a) or (¥)-(2a,48,68)-6-(2-
so aminosthyl)-2-methyl-1,3-dioxane-4-acetic acid.

Step E: Preparation of TIrapng-(+)-5-(4-fluorophenyl)-
2~-(l-methylethyl)-N,64~diphenyl-1-[2-(tetra=~
hydro-4-hydroxy=-6-oxo-2g-pyran-2-yl ethyl]-
1H-pyrrole-3-carboxamide.
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42 . EP 0 330 172 Bl Step C Preparation of Trans-()-5-(4-fluorophenyl)-
2- (1- et hyl ethyl) N, 4- di phenyl - E é:ﬁ ’ Bi

hydr o- 4- hydr oxy- 6- 0xo- 2H pyr an- 2 y 5 t él?z H pyrrol e- 3-car boxam de. A
solution of 0.79 g (2.89 nmol) of ()-cis-1,1-dinethylethyl

6- (2- am noet mebnh.t.—oz of 081 mﬁler &y@d& B9 0 @e)-(2k A 5 8576 @ lainSotiff) B-methyP3-Biosare-4 1
nol ) of (gketid- hdid QhP-0250k8 2g LA YAmolh)- 61X RPE-iRYd-d-E2netiyPt-BtorosiIT RN sfighenylben-
zenebut ane&ehsbotenedinigb WmeDf)f d.d?etﬁﬂuws?z‘de, is hdBtel & 106543 tor 15 KoutsRMmeBbiitlon @ ddoled and

[ S (R, S*)doured imbee108 milNof diethyl_ethdr alide B0 mL @ EatirAbdimirton(ubh ch)oritlesin watst. Stle Hyers aifel UX
for 24 kouwesaratedand $hel organio fayérvashed witil waterd2 p 60 mepland 58e0sodiOd hpdroxdile solution (2 x 100

t et r ahydr oflur terexsart] the Gnterinedidte seid tiore Lereacteddikatona) Thi laguepakelayen isvagidified wilrhdilute

| ayer s ar ddre¢htoriaitacid selutign.t flirech for shndechauesyand eswdractac avithvi3P Lbef athyl achiatet Acdrop of

or gani c | epegentratedzhydrochiogc jatid ésf addehip Hiedetint rgetata eolutien endliewerd it plansht$ hogrs¢ The

sol uti on isglutignjis peegentrajed inyagys @pd; the Tenceniiate is; radigtaived in 39 mlgefsihyhacsta q‘;ﬁq tragiadi um
hydr oxi e "ﬂth d’"? H@P I?T %%"Eﬁ"t!a*?%h@f@'i"?’@ch‘F'oT“G?@'UPﬂﬁd? gtirrod fyo ’P°é’a§c’i°P‘Eﬂ’?"’? ig t"fﬁﬂfﬁ

by addi n|g g?hyfir plropy 6 Oéﬂ-z ¥fﬂ‘ q o 5-(4- thp Qrzé( g@ isol o d
agueous e
fgr threeeig %1&1 W] :g "%é B‘f" Z: fh" g'p'%&bj?d'[gﬁ Eé: -
concent at d?)%cﬁlpg?" y' y'& T Y fed” O’E)amt' '%te acecfogfe sol uti on and

t he sol ut |MI | owned to stand 18 hours. The soI ution is concentrated in
vagqug and concentrate is redissolved in 50 nL of ethyl acetate and
ts': ?r i :g Widhdh £ PRp&tatdR off)-GRNH-GRbthAdRAl 6 1Y SHomeMlPS 3-Gimeth1d 3-dibRéheaRkatith.ON 1S
m—mwmmﬂmwww

t oWeneeo Tr ag@pcid-g-cydnofnéthfl)- 20diRethE-n g dloxade4-beetid REID Y322 §1Yil7 14 Pntbi) G BBRRY nl20

- [ 2- ('t et r ahystidRhidromyiigne Xatoled X0 CZ2hH P lgan 4-diméthylarmifidpylidine (DMAP) is added, followed by
-pyr r ol e- 3-teatylaicohsliantefolloved By 4.32 @ 6f didyclbhsrylcarbddiiBnideDCOETHH IolutionSé elpwéd to slowly
"Pr epar at i ovamofto edsdh éampgratu(e2avert a, Tbrhoan peripd. (Thin, Kifr GiBombtodraphy n@t C)yshewsh yrainly
6- (2- cyanamneiuéty kyd Sorph eligptly: loive-Relibypeadectsl -The ernigture. is 3fimed onetihbdreand 50 mL of
()-(2a,%a my)rompthane is added and stirring continues five hours. An additional 100 mL of diethyl ether is added
()-(2a, 4B ae*B)hBGn'W,fy Sltrade T 'I'Fyleyclmtatp lifewaghed]with digthylethrs.- The fittrate jix-conedniiatgdsto @ o,
11. 75 mml |°§1d€i P@gﬁﬂ‘ \'Fe@‘fq“ﬁt%@m?ﬂ oyfsiligg eﬂleb'ﬁwthh‘hhéexamyéw @Pr plpate, i§d

19 |1| O\/\gd 9 (SPC | c (y‘)é"i . 3H)-|- (dtS T Gﬁ F?;:JOtlol

) a e PG &m reine %” 11 8 g
Ef'f'g;ﬁ? ldyw 3 @%?*F cé L 1e6( et &?2‘9%%65%2@é¥ﬁ5??26§%gtnsgsfﬁr%ﬁh %0
;L e Ll

| I The crude pr oduct S chr orrat ogr aphed on silica gel eluting with 4:1
hex ane: et lydp B3 PRparhtRdN of @IS, Ldin6thyidhyd S-cdiroehyIpEl-didetiyia [3diioRdrelaQk state.
()-(2a,4a,6a) or ()-(Z2a,4B,6B)-1,1- di nethylethyl
6- ( 2- cy@noITeA byiktipn 8f QTG )i, DHituiayl dthd Gegdnamehyl)22-dirdityVb3-dbtand-6cetalslift,
202, 138, 800, of iethanolsaturdied, with JaseSiscymnidnia Rriwptad with Ghg off Rageyt kel #80 and2gdrdgen6a)
or () - (2a,eas1B,a sBaBPr 4 325 Wil FFeRaH(§0 Roighgrid 487 C. ARGMTOrhows.Hiyih lpyep ciybraatedraphy indicates no

starting nitrile present. The suspension is cocled, filtered through filter aid, and concentrated to an oil. This
crude oil is purified by flash chromatography on silica gel with 30:20:1 (ethyl acetate:methanol-ammonium
45 hydroxide) as eluent to give 5.48 g of (¥)-cis-1,1-dimethylethyl 6-(2-aminosthyl)-2,2-dimethyl-1,3-dioxane-4-
acetate (98.2 area %) as a clear il which hardens after time.
200 MHz NMR (CDCls) 5 1.0 - 1.2 (m, 1H), 1.22 (s, 3H), 1.31 (s, 12H), 1.35 - 1.45 (m, 1H), 1.77 (brS, 2H),
2.15 (dd, 1H, J = 15.1 Hz, J = 6.2 Hz), 2.29 (dd, 1H, J = 15.1 Hz, J = 7.0 Hz), 2.66 (1, 2H, J = 6.6 Hz),
3.82 (m, 1H), 4.12 (m, 1H).
s0 '3C-NMR (CDCl3, 50 MHz) & 19.56, 27.92, 29.96, 36.43, 38.18, 39.65, 42.55, 66.03, 67.16, 80.19, 98.32,
169.80.
GC/MS m/e 258, 216, 215, 202, 200, 142, 113, 100, 99, 72, 57, 43.
FTIR {neat) 951.6, 1157.4, 1201.1, 1260.3, 1314.3, 1368.3, 1381.2, 1728.4, 2361.1, 2939.8, 2980.9 cm™".
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1, 3-di oxane-4-acetate. 45 A solution of 1.72 g of either ()-(2a,4a, 6a)
or ([err])-(2a, 4B, 6B)-1, 1-di net hykpplagh 1$2 Bgyanonet hyl ) - 2-

phenyl -1, 3-di oxane-4-acetate in 30 nL of nmethanol saturated with gaseous
amonia is treated wwth 0.3 g of Raney nickel #30 and hydrogen gas in a
shaker at 3,45 x 105 Pa (50 psig) and [err] After 10 hours thr n | ayer
chr omat ogr aphy Stef parationgofli; ; \ phenyil

cool ed, frlteredthroug Liit n ~qB IS crude
o e ey TP ho ! {1 Libthbtetaft) SR &ﬁai AbAF1LE-§2-0k r_ESO
(ethyl aeetate: met hanol . hydrondnhydroxyvénaxon2B~pyran-gnyliethylds g of
either ()-(2a,4a,6a) or Ig= iﬁoﬂ&ﬁgb:aitb&xdhﬂaéhyl et hyl

6- ( 2- am noet hyl ) - 2- phenyl - |oxane- -ace ate (98 2 area % as a clear
oi | which hardens after ti [

9H) , sglutroQ 07929 )-cr - -amm 6th - |m

(m 1H), 528%"‘”3"” _ ;
MHz) [err] o 1),%50 g t:::‘ rgé orff on Is co b I§\7ers §9s§&rate1!%d%
rin
[4(

125.82, 127 Ia |s|@ded’g rﬁL 3f21b% Wydfdchlofid Beid solution and
215, 174, J54Zthe on 18 StirrdtJor 15 nedirs.Oro3si s idn Bladbebl 12 § bi dobilim PP&toide ah® thednixture is
1026. 2, 111&Gned for 30t burs: THeYB&btich is $B38isbd by addidgB50lmL df/wkter, 580 riBdthekane, 203 Sephrating
[err].. Stepndiayd aRebqibbuNayef is heidia-vith diutd Hydrdchlocapiaesomtion; stitred for three hours and
2 (£ et hy | givdiydd) i, 56- L joh ethyl| achtath.2A @foptf @encentrated hydrochioric acid is added to the ethyl

y.dr 0- 4- hy CHcety s6lutidol @ndthe pojutiamis 2Howbd Btskand 8 halits: Thersploliop-i3soncentrateddimivateo antithel

ocess addAdentalis rédissditeti rodh rhl. &f\ethgLecstite Bad freatpd (With (ridedrabeof Gencentieted hydrochloric
( ) - (2a, 4B, Gds)d. Thelsotitiames stiprbe twoyhour§ concentrated in vacuo, and dissolved in 10 mL of toluene. Trans-(x)-
(2- ani noet HEy4yfiuctonhbmyiPH(1-hetBylethyhxhdiphenykd 42-datrahyditgré-hysrowt Goxe-24-pyiaprw iyl Hy |
6- (2-am nommbﬁnﬂbwmidﬁ@timed itwg ciPHx ane- 4- acet at e one obtains the title
conmpound. 15 METHOD J Step A: Preparation of ()-cis-1,1-dinethylethyl
4- (cyanoffet METHADI 5. di oxaspi r o[ 5. 5] undecane- 2- acet at e.
()-cis-4-(cyanonet hyl : )
(1312mm§‘:£_%%g
and 0.1 g Hryram nopyrrdr ne (DI\/AP) added foIIovved by t- butyl
akcghol , and éﬁ. %g ‘ga%% ép)@ Sl ereﬁrrb%roksne%oétm B0, $1.75
ditHib
add

sorti on’f s, g d crs\ﬁerdmo A ¢ £HAM.1 §15P S lafothyBmPYSHidiAs
16. 5- hour P@ % Hith ab(:olQr %Hﬁéd by2816h § QM Bicycloh&dichrbodiiiee (DET). This
by- product . g i vJéEIQO IsRwi§ twaFn %ﬂro@rﬂeierh&\ﬁtur@-lﬁh fredovepfa 1isolirOgeRoeE tThIA N&yel
added and S¢datdd@piyOrioNsHRNs fnfdlnly FHedEs andOsdinesligRty 6weR LR Qly-petidedid) yihe edbh@e is
added angs t Gift8d bhd héik @Ad 50 M. &l didhlorhthiarie 18 TadGedln @ stindnigeis! caritindealcorcivel hours. An
pressure. Tiidoral W00anICEIURETYE st & dddedC4ndalEntiged The predpitatsii$ ivashedyeith dietity! ether.

el OFed Wi t hTié: filtrafbcix aoreertiiey fto arcellt Teccrods pyodebtds Crentitagrapheli-avi sifiga bl elutingyWith 4:1
4- ( cyanonet ingthng:ethyl> achiatex Jfhpi eluajeSisS¢ancaizaiech do Field either (¢)-(2a,4a,8a) or (2)(2a,48,88)-1,1-

dimethylethy! 8-(2-cyanomethyl)-2-phenyl-1,3-dioxane-4-acetate.
40 GC/MS m/e 260, 244, 202, 138, 107, 105, 77, 57, 41.

* Step B: Preparation of either (£)-(2a,4a,6a) or (*)-(2«, 48, 68) 1,1-dimethylethyl 6-(2-aminoethyl)-2-phenyl-
1,3-dioxane-4-acetate.

45 A solution of 1.72 g of either (x)-(2a,4a,6a) or (*)-(2x, 48, 68)-1,1-dimethylethyl 6-(cyanomethyl)-2-
phenyl-1,3-dioxane-4-acetate in 30 mL of methanol saturated with gassous ammonia is treated with 0.3 g of
Raney nickel #30 and hydrogen gas in a shaker at 3,45 x 10° Pa (50 psig) and 40°C. After 10 hours, thin
layer chromatography indicates no starting nitrile present. The suspension is cooled, filtered through filter
aid, and concenirated to an oil. This crude oil is purified by flash chromatography on silica gel with 30:20:1

50 (ethyl acetate:methanol: ammonium hydroxide) as eluent to give 1.56 g of either (£)-(2a,4«,6a) or (£)-
(2a,48,68)-1,1-dimethylethyl 6-(2-aminoethyl)-2-phenyl-1,3-dioxane-4-acetate (98.2 area %) as a clear oil
which hardens after time.

- 200 MHz NMR (CDCls) 5 1.2 - 1.9 (m, 4H) 1.44 (s, 9H), 2.03, (br.s, 2H), 242 (dd, 1H, J = 153 Hz, J = 8.3
Hz), 2.63 (dd, 1H, J = 153 Hz, J = 7.0 Hz), 2.89 (t, 2H, J = 6.8 Hz), 3.97 (m, 1H), 4.26 (m, 1H), 5.56 (s,

56 1H),7.3-7.4 (m, 3H), 74 - 7.5 (m, 2H).
13C NMR (CDCls, 50 MHz) 5 28.07, 36.57, 38.23. 39.25, 42.17. 73.47, 74.87, 80.60, 100.36, 125.82, 127.88,
128.34, 138.45, 169.73.

GC/MS, m/e 321, 320, 248, 215, 174, 142, 105, 57.
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acetate. 200 Mz NWR [err] 1.1 - 2.0 (m 12H) 1.43 (s, 9H), 2.36 (m 2H),
2.48 (m 2H), 4.1 - 4.4 (m 2H). [E%rdhé’ﬁgé?\ﬂ_‘z) 22.37, 22.45, 25.08, 28.15,
2 7

28. 55,  35.80, 38.57, 42.59, 64.31, 64
GCMs mle 309 (mt+), 266, 224, 210,138, 120, 99, 57, 55. FTIR (KBr)

- 964. 5, 114Pnﬁ’(mrﬂﬂe'6§s456@36&23;11%36184587 1368121394.0,29 801, 873361 2872.9,20320 dBr~".
~Preparation of ()-cis-1,1-dinethylethyl

4- (2-am noet hyl ) -1, 5-di oxaspi ro[ 5. 5] undecane 2-acetate. 35 A solution of
1.19 g of ()-cSten. g:diBreperathon of Traps-(i)=-5-(4-fluorophenyl)-

6, 99.56, 30 116.65, 169.82.

4- (cyaronet hyl ) -1, 5- di o¥agpi. agea -10730 faMet h |
saturated with gaseous 1oFE hethybet Ei‘d‘h’?ﬁ"‘%‘?‘?ﬁ?ﬂ AZdaphenys A3 12 m‘fbt‘ia rrF #g(r)\o
and hydrogen gas in a smd Xy-6zpX0-gH~pyrans2ayl] Af ter

22 hours, thin |ayer chagﬂagﬁgogghg-caﬂbonmidgo starting nitrile present.
The suspension is coole tered throug ter aid and concentrated to

40 an 4?1 . Thrs crude oi |
gl ?gf |%§g 3 85 0
E;g?ng_i fet Omg;%%; = oﬁ;@ fﬁtate 4 §Jﬂ qé 1t1 nqert kh%le (5 Qm 6em%ﬂﬁs&ypf
di oxaspi r SPSOEEHF efb !Eate as a c1 ear oi | which solidifies upon

standr ngo!%qgoa/Hz NI\/R [err] 1.2 - 2.0 (m 12H), 1.43 (s, 9H), 2.34, (m

2.84 (t, 2H J =7 Hz), 3.99 (m 1 H), 4.28 (m 1 H).

45@ M5, siEhQ: Brd atu&?& 254, 1-dlrRethyielfy -G fetom&i)-151didRadplrd[$ SThind8&ahe-S-acetate.
10 2,11 ) err[. Step C Preparation of
Trans- ( [err ](i)—c@'l(-(ﬂya%rhﬁﬂiyﬂ-ﬁ l&&lib)(is):rro F¥)undecane-2-aceticacid 3.32 g (13.12 mmol), is dissolved in 15
\(“1 mesh hyrLesk Bighigrombiifenéli cobiedty |0 ﬂ:-agndZe { get 4-dimethylaminopyridine (DMAP) added, followed by t-
hydr 0- 4- hyalyiaicghds-anklidMed py 8.28g B1-djdygietekydatbodiiinidefDEE)OThis- BlutiorrihSixregrindealiovsy
a process tasiavgamso toomerbrectird-bvra ta.fdwui paried. THC ghowe mainly produgt.aed semessliphly
4- ( 2- am ndavehRi By-prodoct. Theoriztueiis sfnsd Sheubnyeansdfd-ml dtqh[gtog\eﬂ'ng}e is added ‘and stirring
()-cis- 1, bonhundt fayrl bautey 10ng-huadrechymioeft digthy)-ahep isjiaeied A thors fitpresh Jhe frate is
acet at e onencoletetl tregysed pregsuie. Fhisgsusie rancentrete is clrgmatpgragher o sfiga W‘E‘*@"“
(2R Tr ans#48- he(capaﬂhwochtﬁﬁetﬂwe)d_ @) gl_sﬂ }@pﬁtpylgp%ﬁ(cy)anqq\ethll) -1,5-dioxaspiro[5.5]undecane-2-

di phenyl - gcqtate. er ro r
%elghw ]yl 1|2£ 'W;b t :Iglméj He Zﬁip%%&gﬁ%%&}sbe&%ﬁ 86t4; nrri3029 99.56,
_ Jances itmééa Lras,%,%r)m a1, 54, /! ] 0xy] - 3- oxohex-

FTIR (KBr) 964.5, 1149.7, 1157.4, 1332.3, 1368.3, 1712.9, 2939.8 cm™".

Step B: Preparation of ()-cis-1,1-dimethylethyl 4-(2-aminoethyl)-1 ,5-dioxaspiro[5.5lundecane-2-acetate.

35
g/ A solution of 1.18 g of (%)-cis-1,1-dimethylethyl 4-(cyanomethyl)-1 5-dioxaspiro[56.5Jundecane-2-acetate
' in 30 mL of methanol saturated with gaseous ammonia is treated with 0.3 g of Raney nickel #30 and
hydrogen gas in a shaker at 3,45 x 10° Pa (50 psig) and 40°C. After 22 hours, thin layer chromatography
indicates no starting nitrile present. The suspension is cooled, filtered through fitter aid, and concentrated to
4 an oil. This crude oil is purified by silica gel flash chromatography (30:20:1; ethyl ace-
tate:methanol:ammonium hydroxide) to give 1.18 g of (¥)-cis-1,1-dimethylethyl 4-(2-aminoethyl)-1,5-
dioxaspiro[5.5]undecane-2-acetate as a clear oil which solidifies upon standing.
200 MHz NMR (CDClg) 5 1.2 - 2.0 (m, 12H), 1.43 (s, 9H), 2.34, (m, 2H), 2.50 (br.s, 2H), 284 (t, 2H, J = 7
Hz), 3.99 (m, 1H), 4.28 (m, 1H).
45 GC/MS, m/e 313, 270, 214, 185, 144, 142, 99.
FTIR (film) 961.9, 1098.2, 1154.8, 1368.3, 1725.8, 2934.6 cm™".

Step C: Preparation of Traps-(t)-5-(4-fluorophenyl)-
so - 2=(1-methylethyl)-N,4-diphenyl-1-{2-(tetra-
hydro-4-hydroxy-6-oxo-2g-pyran-2-yl)ethyl]-
1g-pyrrole-3-carboxamide.

85
In a process analogous to Method H by substituting (t)-gi§-1,1-dimethylethyl 4-(2-aminoethyl)-1,5-
dioxaspiro[5.5lundecane-2-acetate for (t)-cis-1,1-dimethylethyl 6-(2-aminoethyl)-2,2-dimethyl-1,3-dioxane-4~
acetate one obtains the title compound.



anqgate., 15 (R)-4-cyano-3-[[(1, 1-di met hyl et hyl ) di met hyl si |yl ] oxy] but anoi c
aci d, 32 g (0.132 nmol), is dissol ved%,i of tetrahydrofuran. The
solution is cooled to [err] and carbonyldiimdazole, 27 g (0.1 65 nol), is
added. The solution is stirred and allowed to warmto [err] over two hours.
The sol uti ogxAmpLedded to a slurry of potassium 1, 1-di nmet hyl et hyl nal onate
(half ester, half salt), 60 g (0.3 nol), anhydrous magnesi um chl ori de, 20
27.2 g (0.246 nol), diisopropylethylamne, 53 ni (0 3 nol) in 700 nL of dry
acetonitrile. Thq2m _| g £k = (13 kA oAt _defr] for
108 hours. The m .’” 1P'-o hé‘ - 5 "‘ ;‘” 7o 4 loric
acid and 1 L of &=gyeliyloim b= a Vi ‘r.' m’.;.\'n‘ AT QEY IR rOXO~a Bt RPYEAR= st i r r ed

for 15 mnutes. Zhgl)ethyd +f-ganaiclled-clYbdidmiye, | ayer is washed with
500 nL of saturated salt solution and concenirated to yield an oil. The oil

consists of (R)-1, 1-dinethyl et hyl

6- cyano- 5 [ -di met hyl et hyl ) di net hyl si |yl ] oxy]-3- 25 oxohexanoate and

some 1, 1-di thyI mal onate (half ester, half acid) that is used

G eCLY orsh 9, Bupellen % | ol aBGRARL0E EPGHb o bifon5 6l
ol o - Cl C DA LU

(R-1, 1- ethyl et hyl 6-cyano- 5 hydroxy 3- 0x0- hexanoate 30 A sol ution

Of crude (R)- )-h-c%rﬂ%t[ 4 @ mileth l)dlmethylsnlyl]oxy]butanonc acid, 32 g Eﬁg .132 mol), is dissolved in 300

c‘%gno 5- [l &6 tdealydiiir Al GOS0 by bddQ4ibbnyRiiRNE8R X27 FO965 :ﬁo|)4% aflded.

6 ol ) THeMsoidfRdA Ty aﬁ&hll’oﬁ&yﬂrﬁfﬂ R85 * Covbr tRE heURs. Whe Bolutidrdis Bdddd to a slurry of

t et r abut y| apoasiin M1idinbiylethgl mdlnkib (RN etdr, Rulf\¥a)B0NEEAMMY), anhfiifous ArfaghdsiuM Ghloride,

M Yure s sta § ezhe fraol), Giisviopyiathylamin t53 [l 01. mol) iR 700 ML WF Gy BetbritAiat B riwktrd is

500 L of wstkred at 53@0on8 Mdlirs GhdesthnBl C @dr es houss. Figkoheidiureds) poutddentd ayrtwe of 1 L of IN
separ at ed. Fydeciderganid and i et ethyb acdtaiecarid (heagpuiting tworplisd Syatem)is stineld foh éhminutbs. Fheed

t hrough a pleyess @6 sepatated aThgerganic teyertidwashediwitiif 508 mih\ofl sauratedisati tsbiytion @adheancenB@ed

The sol vent tojyisid ameily &k eiladasisthof(BeLilidimetayletin Gicyano-§-(] . 1edimethwiatiwldimethylsilylloxy]-3-

(R) -1, 1- & nexehexaneeth gnd %hdmsthw bl eipnate (helk evterx batfcraidbthelj ie sed direqlly dbtep B.
NVR, MG andThemil §f§eﬂ5t=€?l’§b'° pgira sphiragting the 'QF8V°(°§ maippgte speck® (m  2H), 2. 89

(d, 2H, J = 1 % { 1Hz) [err] , 50
mHz) [err] izl ! othylgthy , ; g-hexan a 165. 84,
202,03. 40 MS,(Ch n; n pg) 12 F g:% %{

( hylsily ohex-
117Z4. 5, ia32a7r|. ; ?‘%@ Eﬁ'ﬁ Et Ifu fi ed %‘?3 1. &é :’um uoride
[err]. Stepgfs; :Si[m %Ji rr fil C Th ure is treated
6- cyano- 3, S5 b’ WL & die her is Iayer gh
6- cyano- 5- ?%Mm umfmmp fiofRd t gaa pran .m ih§ 'o$§ ar iy oL
of t et raky dfalseiéisFeHovadbhdBila WbuutPib BER 15'3#3'&ﬁdef%n)ﬂll f-&uﬁ&ﬁfbﬂ%@igﬁﬁ &Bﬁiroxif Bis

SOLﬁ ion i So@ﬁ&é&&e%&&édt&ble&ima%dﬁ&l pe@ral 5% sol ution of

oxydi et JogINerNre (GDTIs) £1.488YeH)f 62r@n2i)s2.seddeah, J Eney 82k ), 443 (seaet, ed, J 0
[err] and 6=%1H40. 172 nol) of sodi um borohydride is added in 0.5 g

porti ons oVveec-NURICIEI 50. mHEZ) & 25.652271.86048.03550080) 63130, 8248, 1h203\ee584] 20203. and [err]
for 13 heurMs Ghdmighl lianizatidn) ro'e 2RE; RO 72y ¥m so tenperature and stand for 60
hours underFRR (KB dfchn 1387 RSP 1 €15.5T 183 .5.e2283 1, 898416529809 #8598bniDY: t he addi tion
of 25 nmL (O. 395 m)l) acetlc acid and concentrat ed by vacuum distillation to
an oil. Eoff ' pi(B- ) hexepedteant r at ed by
vacuum di sti |l | at | on, red and reconcent rat e

vacuum dfsti | £ '1 1' Y-%-Pthex?rp?Ptg %},q (0 2

ved
m. of et hyl"‘ 1’;1 J% 0 'H?t ‘gﬁ’ %Zvr tgsfdsd le o
Cruse [ (1 e at o
&§; Qﬁd &éﬁh flg qﬁ ‘%ﬁg

0.
crude [R ( EA‘ o R K8k 43 b
used wit Q)O mI: s Jrsotnmder a nitrogen atmosphers. The reactuon is quenched by the addmon
of 25 mL (0.395 mol) acetic acid and concenirated by vacuum distillation to an oil. The residue is dissolved
with 500 mL methanol, concentraied by vacuum distillation, redissolved with 500 mL methanol and
reconcentrated by vacuum distillation to give a dark brown oil. This oil is taken up in 500 mL of ethyl
acetate and filtered through a plug of silica gel with the aid of 250 mL of ethyl acetate. The solution is
5 evaporated to give 15 g of crude [R-(R",R%]-1,1-dimethylethyl 6-cyano-3,5-dihydroxyhexanoate which is
used without further purification.



45, EP 0 330 172 Bl Step D Prepar ation of (4R-cis)-1,1-dinethyl et hyl

6- cyanonet hyl - 2, 2- di net hyl - 1, 3- d| g#kﬁﬁate. Crude

[R-(R*, R*)] -1, 1-di net hyl et hyl 6-cyano- ydr oxyhexanoate, 15 g (61
nol), is dissolved in 150 nL of 2,2-dinmethoxypropane, canphorsul fonic acid
i s added, spp®: Progardtion w(imas)im-omﬁdtrryre&dl & YnohthNRF dimélftyl-P3-dloRASU-beRe T at ur e.
Concentration and fTash chromatography aftér concentratiron 1n vacuo

provi des 11.CBudg [R{R"QYR, Giiddthylstiyl GHcyans-8pdibydiydyhexancats, 15 g (61 mol), is dissolved in 150

6- cyanonemhdf 22;dinethoryprdpeie; tanibhoiswiceie eeidl isaaddbditaed e salotionfié stied tfer tBctoud ,at p
64. 7- [&r rdpmyierhgeraiine Govcaiiation dRd fiddhRhroGaibdyBEphy atler Zocbatetion. in 24200 MblidesIVRS geof 1 |
1.36 (m WRHgs)-1,1-dirpthylethyl Brdyanomeilyg-2siimettiy)-1,3-dioxs0e- (-gcetaams an bff-white( ptid, b 64,7- J
2.5 Hz, Jeé&Quithm le JR, NMR( Gi/MRiand amplysis.6. 2 Hz, J = 15.4 Hz), 2.5 - 2 7 (m
1H), 2.552Q4MH2NMR Dch@sia%;iimﬁ(s 3. 1 s,9|1)91@@26|4¢m791dt|_1j-|d =c3-5

MHz) [err1 52)7%140(2“5 Ho) =52 J?@‘Bﬁz)%% 8(m. 1), 865 (de31. 37 64dizp4.18 B)r

PR ( K%rl Z“v%h%ﬁm?? T g
1725. 8, Zé?ids'l ,e% t,:;,g 126519 Ag{r] Step E: Preparation of
54

(4R-cis) 118%3 c]2577 12937, 13091, 13683, 17258, 29611, 20835, 2006.4

6-(2-a oxane-4-aceta I oh
(4R-ci rs% %ﬁll di rret hyI et hyI
6- cyanonesgy Er mrepardlbd @ (4R¥dis)d.1 Binfbrb RS- é«arﬁﬁé‘éﬂ@i)—@.e-dﬁne : |-Q3-éi8ca£la4§ac%_gte. mol ),

i n."¥00 nL~of mnet hano
of Raney ni kslutidghdd (mruk)-h,ydrn%@lemgascyariamahﬁiaalﬂmﬁetr@h ﬁa-&énML&fa{e] 5.6¥%g ('05@8
psH ane e, i 100A%LL & inefhandnSittiraed withi gasdodsyimonianOreated §ARP.6 Y of Réheg ALIRE#30@nd
starting hydragen gasgn @ Sbakbr. at BHS xS10% Pe EDI p31) ahds40C COAfR 16 hourd, ehireldyek biirorigidyrdphy t er
ai-d, and wdivatesTiorsitiog nitrite @eseati The slkdpessioprisicbeled;ifilteredstyougnhi fiitereatll, ind cohcastiated to
chr omat ogam ity This cgide | allaisgedrified bh @S 2@ormatégeaphy lonasiliea gel with 30:20:1 (ethyl ace-
t at e: met higiesethanakamimenium Hydroxide) (e ) eluent dd wivet 4930 ggdfvel HREB)-41-dimethflethyl 6-(2-
(4R— ci & - gmlgpemy%@ﬁwegyh digaqezé-acgigte (98.2 area %) as a clear oil with acceptable IR, NMR, C-
ani noet hyN RZ""ZM&SPRSE - d i oxane- 4-acetate (98.2 area a clear oil

with acce %f KRR A P21 sgbbé‘cﬁsdz 0 iad\V s [81‘5?’"1‘"@)" =1.2
(m 1H) m', )_(‘s‘ 6§ f" t'%; 12?11}"2- 4~ 49 Ha). 264 6. %"hr’ =ff | HZ)z%%"(dE) 4134,
ol 6;3 3&%&5@ 2AHZ2) ﬁ)& %sleﬂz?% 3&?_9}%8%%'5‘5{% 2P aggsm)gf %oezﬁ Téés

19 60, 27 03@35 51 37 6.08, 67.18, 80.21,
o6 35, 105ttt R T T TAT: T i, ik i ot

1381 2‘35 1731. 0, 2870.3, 2939.8, 2980 9 3382.2 [err]. 35 Step F:
ieparation of (4R-cis)-1,1-dinmethyl ethyl 6-

[ 2 "2- (4-f1 uor Slepny:) - PriebarAt LIy | (4R cis)-1,1-dimethylethyl 6-
2[2-(4-fluorophenyl )=5=(1l-methyleth 1l)=3=-

@ phenyl-4-| (phenylamino Jcarbonyl ] -1H-pyrrol-1-

yllethyl]-2,2-dimethyl-1,3 -dioxane-4-acetate.

45 A solution of (4R-cis)-1,1-dimethylethyl 6-(2-aminosethyl)-2,2-dimethyl-1,3-dioxane-4-acetate, 1.36 g (4.97
mol), and (t)-4-fluoro-a-[2-methyl-1-oxopropyl}y-oxo-N,s-diphenylbenzenebutaneamide mixture of [R-
(R*R"], [R-(R",SY), [S-(R",R"] and [S-R",S")] isomers, 1.60 g (3.83 mol), in 50 mL of heptane:toluene (9:1) is
heated at reflux for 24 hours. The solution is cooled slightly and 15 mL of 2-propanol added. The mixture is
allowed to cool to 25°C and filtered to give 1.86 g of (4R-cis)-1,1-dimethylethy! 6-[2[2-(4-fluorophenyl)-5-(1-

s0 methylethyl)-3-phenyl-4-[(phenylamino)carbonyi}-1H-pyrrol-1-yl]ethyl]-2,2-dimethyl-1,3-dioxane-4-acetate as
a yellow solid with acceptable PNMR & C-NMR spectra.
'H-NMR (CDCla, 200 MHz2) 5 1 - 1.7 (m, 5H), 1.30 (s, 3H), 1.36 (s, 3H), 1.43 (s, 9H), 1.53 (d, 6H, J = 7.1
Hz), 2.28 (dd, 1H, J = 153 Hz, J = 6.3 Hz), 2.39 (dd, 1H, J = 153 Hz, J = 6.3 Hz), 3.5 - 3.9 (m, 3H), 4.0
- 4.2 (m, 2H), 6.8 - 7.3 (m, 14H).

s5 13C-NMR (CDCls, 50 MHz) 5§ 19.69, 21.60, 21.74, 26.12, 27.04, 28.12, 29.95, 36.05, 38.10, 40.89, 42.54,
65.92, 66.46, 80.59, 98.61, 115.00, 115.34, 115.42, 119.52, 121.78, 123.36, 126.44, 128.21, 128.31, 128.52,
128.75, 130.43, 133.01, 133.17, 134.69, 138.38, 141.47, 159.72, 164.64, 169.96.
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40, : phenyl - 4- [ (phenyl am no) car bonyl | -1 H pyrrol -
yI]ethyII-22d|rrethyI 3d|oxane 5 A sol ution of
(4R-cis)-1, 1-di et hyl et hyI 4]5&8%55‘%2 of

6- (2- am noet hyl ) -2, 2-di net hyl -1, 3 di oxane-4-acetate, 1.36 g (4.97 nol), and
()-4-fluoro-a-[2- met hyl - 1- oxopropyl ] -y-oxo- N, B—d| phenyl benzenebut aneam de
m xture of [R- $BeRGt PRepRratidh ofS(RR&L]

1.60 g (3.83 nol), in 50 Q {en ]

“for 24 hours. The sol uti 8 lineEﬁiEﬁi. F— BT oAt Of 3

added. The mixture is a|WMW 1.86 g
~of. (4R-cis)-1, 1-di net hyl ﬁhﬁégrﬁoig[@;égrﬁ%ﬂgﬁgﬁgenyI ) - 5 (1- 50
=nethylethyl) 3- phenyl

H-pyrrol - eth 2 2-di met h oxane- 4- acet X ?
with accep tab 4B-cisklyidimethyleduel & édl"ﬂ'é’mp %‘W -(1 '2?5'@" ')" p ‘ﬁ' [( "—y'aT oy "y'
5H), 1.30 (1§ pyry; 1y|]¢3_th3g]&° 2(cgmet 3 dlfx tat )s Ive_d

§‘?egof Tﬂ:ﬁiggé @

. , , 3 ang hxglr | u oads djld
Hz), 3.5 - ourg g thisgofution i d‘jdgs. u t a"" ‘/"" ’
MHz) [err] .09, 2T 007 ':‘ e : | on , e
40. 89, 4z % ! tr |s(% de g éthyl té%olutﬂaﬂt%n@?he

121. 78, 'ho sol s2¢oncehtrated v vabid) adtd the IcdReeRtfate is

13 17 Zoetaie'sgldﬁ ated ﬁﬂh % dr Qf SdRcentifiod hydEEhthic&&Q. 1hé2
tep G it dirieawdho 2 Borlcbriaed ivacdo, lahd! BERREEMYS.0 mL Dt tofubngTRaRBEng sy

) N 4-di phﬂ&)ﬁ;&heﬂyi)[ﬂ(ﬂneihﬂbmﬂmhluiﬁlidayléi <[P ytélramytyo-Ehyarory-@ bkoyF ran-2-yvéthylathy | | -
YT I Obo€-pyrrol6-8chitbokaiidél (.01 (@Riselatdq inkwd erdbsret hyl et hyl

6 [ 2[ 2- (4-fl uorophenyl)-5-(1-net hyl et hyl ) - 3- phenyl - 4-[ ( phenyl am no) car bonyl

]- 10 1 H pmyETHOD-HE -yl ] et hyl ] -2, 2-di met hyl - 1, 3- di oxane- 4-acetate, 4.37 ¢

(6.68 nol), is dissolved in 200 mL of tetrahydrofuran and 15 nL of 10%

hydr ochl ori c Asbldios of (dR-cish. Trdimetoidrthy] 6-@resninopthy)2eA-dimeti 1 3-glioxanp-rhapsipty. 3,66 g 149.36

hours. T# tdds and| (H-#-Byerd- osl2mu1-@@armvﬂwwwmpa@wpsnze )"‘a’lfﬁfa'd? hiaixtgey oY IR

i s stirred RIFOLIBGEHRSE B-RTHY apddl§(RSgHsqmerss 8.00,9) Q&;g@ g°f1'!96‘a?ﬁ_t°'b‘?"° 1)"_?

nd,

90 nL of héaeatﬂ%a“gtwaf%ébgﬁ%l °l“PR§' '? @Fénd ydr

with dil uteofﬁ MIFBE A ra?nwe' ve& °é "d“d
ektracted Sg °"<be| ss’a re :: q[n IS esoslo“ Il-urr;
nydr ochi 8 i "’f% QTR Créﬁ'éausfué?fi b '9 o o s
is allowed ¥ gﬁ J, 'Adr gfu&n

ac s uti lg r e h an

Concent rat g, % ’gﬁi@ E\J:Ec ana% s@ﬁ:ﬁ"on%‘ Io;véoe@tsﬁ% Yé ﬁﬁﬂrsoﬂ?e
drop o cor} & Ldaun& m%cclo %&s&ﬂl\le@ﬁh §0SmiS bt diflyPbelalbCandl @bktee)
Concent rat th'dﬂe Wﬁ:ﬁ 4P conBéhet cNiEHE dofa. "laheosofﬂionqg stirfall W Wours( edcdnbr@Bibih vacub4-

UOF ophenydny - dissoibed LAY |nﬁ.t hw toluehb. 4 (26t ivBA5-¥4-fludrophenyi)-2-(1-methylethyl)-N,4-diphenyl-1-[2-

= ( t et r ahgettanyard=-alny 8o 6/oxB-2R s rar by IPthylIN Hoydlg-B-taiydxamidd+2.8D g) is isolated in two

pyrrole 3- cagpaoxanmi de (3.01 g) is isolated in tw crops. METHCD B A
solution of (4R-cis)-1,1-dinethyl ethyl
6-(2-am moeRHﬁPlABA'BONOﬁiSTBBﬁyGMATBRldl.S)xane- 4-acetate 2.56 g (9.36 25 nol),
and
()-4-f1 uor oEXAMPRE Aet hyl - 1- oxopr opyl ] - y- oxo- N, B- di phenyl benzenebut aneamn de

m xture of [R-
-(4-Fluorophenyl)1,4-hexanedione.

45 .
A mixture of 36.61 g (295 mmol) of 4-fluorobenzaldehyde, 25 g (287.2 mmol) of ethyl vinyl ketone, 29

mL (206.9 mmol) of tristhylamine and 11.94 g (44.25 mmol) of 3-benzyl-5-(2-hydroxyethyl)-4-methyl-

thiazolium chloride is stirred and heated at 70°C for six hours. The cooled solution is diluted with 2 liters of

diethylether and washed with 2 x 300 mL of water, 2 x 100 mL of 2M hydrochloric acid, 100 mL of water,

s0 200 mL of a saturated solution of sodium bicarbonate and brine. The organic layer is separated, dried
(magnesium sulfate), filtered, and concenirated to provide 55 g of 1-(4-fluorophenyl)-1,4-hexanedione after
recrystallization from methanol; mp 56-57°C.

55
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(R, R*)], [R (R, S)], [S (R, R] and [S (R, S*)] isomers, 3.00 g (7.20

mol ), in 60 niL of heptane t ol uene &9 1) is heated at reflux for 24 hours.
The solution is cool ed and pour RPPRBRT®BINL of tetrahydrofuran and 150 ni
of saturated anmonium chloride in water. The |ayers are separated and the
or gani CExﬂXFﬁ‘_EdS added to 15 nL of 10% hydrochloric acid solution and the
solution'I's Stirred for 15 hours. To this solution is added sodi um 30

hydr oxi gl . ’ ture is stirred for 30 hours. The reaction is
st opped—gy—a'ﬁ—n'g—tég—nmr—me&ﬁ N & Igemnami&é ter, 90 nL of hexane, and separating the
| ayerss. Than@EHERME 12-8Y&hd-bsttomCtiash dduPedithh MédnsHic! Stiiel & GBintoiviefdr & sdt up
sol Ut Ofgy disdiktioh &thbi@bd Wit 2EL BOIuEneANTE IRX(12 MOI) 6iGhetiyl Smdthyl-3rokopedtarebth ghd 72
acet at eg (¥480hélPof @inyRASTEIERTIG. The chiriyel st kol 8D * @Gind] cliagged ahile 0149 kg ¢ffweilinet Miyd
acet at empdubelis ibfbidgha iretidxeans distillaiioprstartsd. aNftbrot@evindtes ssfurhed0.245 Kgofiandine TEhebarged
sol ut i o#ndi @ 40 eriuenihtoavtied firther/ tvoLportiamsdof tahiinec(0 A¢scamdr&:a5ckg) are chaigedsBibtifiatigniisn 50
nL ofio etdnitued toe b diriberaand td five bwreluBiba toidl 0ff 98B méb- ofisavgntds remeved cTe selutieq s stired
hydr oc hétgedn tempperatureTiret 6shobng tapd A furtherdi50 mieof| selvant ip eamoxed kyyaeuspdistifation (psing
vacuo, aappxigiatelyo?: 8706103 Pa$200mpy Had {The Fibiuse,is cooled and 2 L of 'water is charged to provide an

2R- t r afils JThes mixg [sarppshiorfPr §-aod @ furihat h%#ét‘ 'Srﬁhétg B jikitors of
gtet r;ﬁ H')P'E? mﬂ?ﬁ FH'NS %31"‘8% %ﬁ’d{ F“a‘HSt'%at 7 ”s:éA roxi r i ;ajg’%% am de

.".'L
R

( 2. ure
“?’é% ohe '"4Vba°‘f& %Eji't tr & of (295

EXAI\/PLE Ei\a"
ol ) Of, &‘;%f% P'g (ﬁghy ¢ e ¥/ gthyl vinyl ketone
m (206v - r}fsoqa ﬁ ﬁﬁws&o Zfz%smml) of

3- beng - -hyroxe - |azoI|umchIor|de|s stirred and
heated @tal,{, rr] for six hours The cool ed solution is diluted with 2 liters
of diethylether and washed with 2 x 300 nL of water, 2 x 100 nmlL of 2M

hydr ochh.0rA grodes fr thd BRiparhtion bf ¥\EnPoundPFord@1 ML of a saturated sol ution of
sodi um bi carbonate and brine. The organic |layer is separated, dried
(magresi um sul fate), filtered, and concentrated to provide 55 g of

1- (4-fluorophrnyl)-1, 4- hexanedi one after recryspmrllization from nethanol;
np [err]. 65 47 EP 0 330 172 B1 EXAVPLE B

4- Met hyl - 3- oxo- N- phenyl pent anani de Ra A t hg€e™ecked, 12-L round-bottom
flask equi pped with a nechani irrer, a thermgneter and set up for
disti®®lation is charged with 2. %f-gﬁ &?n‘e &7 73ckg (12 nol) of nethyl
4- et hyl - 3- oxopent anoate and 72 fol3 Bf et hyl ene di am ne. The

m xture is heated to [err] arglfchakged mnth 0.49 kg of aniline. The m xture
is brought to reflux and distillatiRan started. After 40 m nutes a further
0. 24? kg of aniline is charged and at 40 mnute intervals a further two
portlons of aniline (0.245 and 0. 25 kQ) aie charged. Distillation is 10
continued for a further one to five hours*until a total of 985 mL of
solvent is renoved. The solution is stirred at roomtenperature for 16

hours and Rqfalkhfifdxy 2R 4Fk MEmRedui@Nl abdeptalsRMR Ghdivor,VadfbepBRdiigStbithd apened
(using lactons ring of a compound of Formula |
wherein R: is
1-naphthyl,
2-naphthyl,
cyclohexyl,
45 cyclohexyimethyl,
' norbornenyl,
phenyl,
phenyl substituted with
fluorine,

50 chlorine,
bromine,
hydroxyl,
trifluoromethyl,
atkyl of from one to four carbon atoms,

55 alkoxy of from one to four carbon atoms, or
alkanoyloxy of from two to sight carbon atoms,
benzyl,

2-, 3-, or 4-pyridinyl, or



approxi mately 2,67 x 103 Pa (20 nm Hg). The mixture is cooled and 2 L of —
water i,s charged to provide an oiI reis Warmec,
further 1.0 L of water is charged. Sevenq??lj%gred mllil t“ﬂl“ﬁ"""ﬁlm,m"

.toluene-water m xture is renoved by vaccumdistillation

appr oxi matexampPiE 7 x [err] Pa (20 nmHg). 15 Two liters of water S charged
and the mxture is allowed to stand for 10 days. The product is isolated by
filtrati or-Maigl-Bwaeetiepghonyigchtaddmidee porti ons of hexane. Drying in vacuo gives
1.7 kg of 4-nethyl-3-o0xo-N phenyl pentanam de as a hydrate; np [err]. HPLC
98. 8% - 5 r et olthreometkedidd 28 r&i@d-hittom 88 Blippatianith @i ntechdnisalatitrasra hermamelenant) aetiup.
VPC: 87. 6%erdistillaticnrit ¢harged withe2.8 2 otfigiuanent.73Ma< 2 mdl). & et 4 metiey!-3-chocentanoatd andda) .

20 C ai s 91(1-18\mah picathylone é'Pml"heT hp mbgise istheaer 19180 5C ershehergediwiliy 0.49550,pf priling. The
[err] 35 |m'>8lﬁei 'Sabf?J'BWﬂ feﬁ'ieya"aé'lsw Flaperh ey 48 m"r"eealalfgﬂher&?éﬁ!‘%fl agilias,ip charged

t her eof | H'g °'1§(Pf a“"'"el(%‘ts é r2 9% charged, Pigiliaten 1
For nmul aw f(ﬁ al;glrth on t%fy nt|I gpd Tﬁgsoluﬂ is stirred
cycl ohexyl“1 iﬁmpegi’%}‘eof s a" r 55 ool ?“P r"ﬁﬁ:\"ﬂ dﬁ'"ﬁ'ﬂ?f‘ Vl%f 50
chlori ne gﬁ é{hre |sy r@er %]'Y of Wi Ie:lg chal ? evzn (r)nplll?lll ors of
car bon er mixture |s oxlfai mm Hg).

al kanoy O)ﬁ'yio (ﬁ?ers df QIQ?ert l\é@hér&d%'n@ L; nﬁﬁurp %rhll e day ﬁroducp s isolated by

4- pyri di NratioR"and Srashed with three portions of hexane. Drymg in vacuo gives 1.7 kg of 4-methyl-3-oxo-N-
\./ phenylpentanamide as a hydrate; mp 46.5-58.8°C.

o HPLC: 98.8% - retontion time 3.56 min. 65/35 acetonitrile/water. on a dry basis.

VPC: 87.6% - retention time 12.43 min. also 10.8% aniline (decomposition).

v 20

Claims
1. A process for the preparation of a compound of Formula |

25
OH

Ry
Ry

N-CHZCH{'H 07 Yo

R
3 R,

35

and a dihydroxy acid and pharmaceutically acceptable salts thereof, corresponding to the opened
40 lactone ring of a compound of Formula |
wherein R: is
1-naphthyl,
2-naphthyl,
cyclohexyl,

45 cyclohexylmethyl,
norbornenyl,
phenyl,
phenyl substituted with
fluorine,

50 chlorine,
bromine,
hydroxyl,
trifluoromethyl,
alky! of from one to four carbon atoms,

65 alkoxy of from one to four carbon atoms, or
alkanoyloxy of from two to eight carbon atoms,
benzyl,

2-, 3-, or 4-pyridinyl, or



EXAVPLE B 4- Met hyl - 3- oxo- N- phenyl pent anam de 5 A three-necked, 12-L
round- pottom fl ask equi pped with a ppeagiqgspistirrer, a thernonete

set up for distillation is charged wth 2.6 L of toluene, 1.7

of nethyl 4-nethyl-3-oxopentanoate and 72 g (1.18 nol) of et hﬂ'm"’nmwm,”lll :
The mixture is 268t ed4-pwidihgiN-dxidand charged with-0.49 kg of anitine. tTha s '«
m xture i s brBuglf it ipdeperfdently and di stillation started. After 40 mnutes a
further 0.245 kdvdsegeani |l ine is charged and at 40 nminute intervals a further
two portions of abiof frereonego siysarbgngtoms25 kg) are charged. Distillation is 10
continuell for a“Y¥W¥ one to five hours until a total of 985 nlL of
solvent is renmW¥PPuhe solution is stirred at roomtenperature for 16
hours and a furtPFe¥®8¥0 . of solvent is renpved by vacuum distillation
(usi ng approxiném ?T?V ,67 x [err] Pa (20 mmHg). The mixture is cool ed and
2 L of wgter isz fs%ﬁs%uﬁegv}aﬁo"‘ de an oil. The mxture is warnmed to [err]
and a further 1ﬂ§r 0,0l Water is charged. Seven hundred mlliliters of

tol uene-wat er mitee is renmoved by vaccumdistillation (using

approxi mately 2pRmine. 103 Pa (20 mrmHg). 15 Two liters of water is charged
and the nixturehyﬁm@Llomed to stand for 10 days. The product is isolated by
filtratign and wagheretwi,t h three portions of hexane. Drying in vacuo gives
1.7 kg of 4-net ayyi-oBirdxénehb fodiaibyh @ems, anam de as a hydrate; np 46.5-58.8 C
HPLC: 98. 8% - T alkedyiof fovin briel® otk cafboihibms, @fng> acetonitrile/water on a dry
basTs. 20 VPC. &ifludéfnethyl, ot ©XONREM vihold®s had H3arei n.  al so 10. 8% ani | i ne
(Qecorrposi tion) indgheadantly 1. A process for the preparation of a conpound of
Fo | a 2 25 OHhydsegep, and a di hydroxy acid and pharmaceutically acceptable
salts thereof, elsylobikgynenditngjx caboplatemepened 40 [actone ring of a
conpound of For RA™: | wherein R is 1-naphthyl, 2-naphthyl, cyclohexyl, 45
cycl ohexyl net hy Prenisubsiiedwith phenyl, phenyl substituted with fluorine, so
chlorine, brom Ay droxyl, trifluoromethyl, alkyl of fromone to four

carbon & ons, ':::;'i':‘:’ al koxy of fromone to four carbon atons, or

cyano, or
trifluoromethyl;
roo R¢ is
U 30 alkyl of from one to six carbon atoms,
cyclopropyl, '
cyclobutyl,
cyclopentyl,
cyclohexyl, or
. 35 trifluoromethyl;
&/ which comprises:
i (a) reacting 1,6-heptadien-4-ol with an
(1) alkyl lithium
(2) followed by iodine and carbon dioxide and
40 (3) treating the resulting iodocarbonate intermediate in situ with a base in an aqueous alcohol at
about 0°C to about 40°C to afford a compound of Formula IX; )

) o
L3-crc-cycnmc,
R H
50 IX

(b) treating the compound of Formula IX with
(1) an alkali cyanide at about 0°C to about 40°C and
55 (2) reacting the resulting diol intermediate in situ with a ketal-forming reagent in the presence of
an acid to afford a compound of Formula Vil
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al kanoyl oxy of fromtwo to eight car bon atons, benzyl, 2-, 3-, or

4 -pyridinyl, or 48 EP0330 172 fgz £r 4-pyri di nyI“N-—ox-r—de—~+e-r_r_]\
[err] i s i ndependent |y hydrogen, a?ioy of fromone to sr

5 cycl opropyl, cyclobutyl, cyclopentyl, cycl ohexyl, m‘m @ i"mm””m :

phenyl substituted with fluorine, chlorine, brorri ne, hydrox s

trifluoronethyl, alkyl of fromone to Reur Rgarbon atons, or al koxy of from
one to four carbon atons, cyano, trrquo}@Ethyl or [err] where [err] and

[err] are independently 20 hyer)geno al kyI of fromone to six
carbon @t ons, phenyl, phenyl suhetiklote CH,0R=CH®, 25 chl ori ne,
brom ne, cyano, or trifluoromethyl; [erw i 5 30 al kyl of fromone to
si x carbon atons, cycl opropyl, H H

10 VIII

wherein R; and Rs are independently hydrogen, alkyl of from one to three carbon atoms, phenyl
or Rz and Rs taken togsther as - (CHz),-, whersin n is 4 or 5;
15 (c) treating the compound of Formula VIl with
. (1) ozone in an inert solvent and
gv (2) reacting the resulting intermediate in sifu with oxygen and triphenylphosphine at about -20°C
to about -78° C to afford a compound of Formula VI

Ry

xRa

0o 0 i
25 NC "Hzc —!\/!—Cﬂz -CH
H H
U w ViI

wherein Ry and Rs are as defined above;
{(d) treating the compound of Formula VIl with an oxidizing reagent at about 0°C to afford a
compound of Formula VI
35

- %
0] 0
% NC-Hzc—:l\/.I—CHZCOZH
. . 1
H H
45 VI

wherein Ry and Rs are as defined above;

(o) treating the compound of Formula VI with a compound of Formula
50

Hal-Rg,

- wherein Hal is halogen and Ry, is alkyl of from one to eight carbon atoms or a three-to six-

membered cycloalkyl group, in the presence of a base to afford a compound of Formula V,
65

50



cycl obytyl, cyclopentyl, cyclohexyl, or 35 trifluoronethyl’] T

conprises: (a) reacting 1, 6-heptadi ghgadall=d\kh an (1) al kyl (ixaly X
foll ow'zd by i odi ne and carbon di oxi ggo;bg%%‘b]i (3) tree”"fmmﬂ""mmn”m _
resulting iodocarbonate internediate in situ with a base in art aqueouss s = '«

al cohol . at about [err] to about [err] to afford-a conpound of Formula IX;

[err] (b) treating the conpound of Fornﬁia IXwith (1) an al kali cyani de at
~about [err] to about [err] and 55 T)Qg reacting the resulting diol
internmediate in situ with a ketal -form ng”r®ggent in the presence of an

acid to afford a conpound of Fornula VII} 49 EP. 0 _330 172 Bl [err] 10

VIIl wherein [err] and [err] ar e NGt n 1y m, al kyl of from one
to three carbon atons, phenyl or [err] aﬁd [ELr] taken together as - [err]
wherein nis 4 or 5; 15 (c) treatifnig t conpound of Forrnula VIII
with (1) ozone in an inert solvent and (2) reacting the resulting
internmedi®ate in situ with oxygen and triphenyl phosphi ne at about [err] to
about -78 * Cto afford a conpound of For a VIl 20 [err] VII 30 wherein
[err] and [err] are as defined above; (d) treating the conpound of Fornula

VI with i di 7 Cabvel j R i
Wit an OXi flofolr "8, " 25 o Ao AP hec et B ALY tho oliRSTRE WP Forfilia N WA o

! compound of Formula
[err] and [err] are as deflned above;
Xz.——' HO-Rgp
. whersin Ry, is tertiary butyl, tertiary amyl, or a, a-dimethylbenzyl in the presence of an activating
\— 20 agent, a catalytic amount of a base and an inert solvent to afford a compound of Formula Vj,
S
25 0 o]
NC'HzC—U'-CI'&COzRgb
H H
H H
\.J 30
b
wherein Ry, Rs, and Rgy, are as defined above;
. 35 (f) treating the compound of Formula V, with hydrogen in the presence of a catalyst and an acid at
&\w about 0° C to about 70 ° C to afford a compound of Formula IV,
R:
” | 1><f%
0 0]
BaNCH,CHy —\_A—ci,c0,R,4
1) 1
[ ] ]
5 H H
IVa
50 wherein Ry, Rs, and Ry, are as defined above, or treating the compound of Formula V, with

hydrogen in the presence of a catalyst and an acid or a catalyst and a base at about 0°C to about
70° C to afford a compound of Formula IVy

55
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(e} treating the conmpound of Formula VI with a conpound of Fornula 50 [err]
wherein Hal is halogen and [err] i? %I:J'%Iwé)hfrom one to -el carbon atons
or' a three-to six- nenbered cycl oa ﬁyl group, in the presence of a base t0

shorei n'R7. Lert] and [ert] ‘are as defingg abgye: “or gy LT T

ab
of Formula VI with a 15 conpound o la [err] wher ein [‘fer?] Fs *
tertiary butyl, tertiary amyl, or a, a-di@%bl benzyl in the presence of an
‘activating 20 agent, a Cﬁ%@ apoung of a base and an inert
sol vent sto afford a conmpound of T CHaCQ280m R7, [err] and

[err] are as defined above; 35 () reaFli ng the conpound of Formnula
[err] with hydrogen in the presence of a "Catal'yst and an acid at about
[err] to about [err] to afford a conpound Q{, Formula [err] [err] 50
wherein [err] and [err] are as defined aboveb or treating the conpound of
Fornul a’®b with hydrogen in the presence of a catalyst and an acid or a

catal yst and a bgseR’a{% %%P t %err%.t about 70 * Cto afford a conpound of
Formula [err] ‘é}?tre 8 gmgﬁfmz:%xi:eg%]h 19 \é\ﬂ%;edlan”[err] and [err] are
! g th BRUnE 8t heae Y

as defined aboVe; "a)thet?g‘g ng the cofrpoun err] with a
conpoung of Fornmula 11l 15 [err] 25 wherein [err] and [err] are as
defi ned above in an inert solvent to afg ord a conpound of
N I 0
R,y -C-(|:H-(':H-C-R4
N Rz Rs
III
25 wherein Ri, Rz, Rs, and Rs are as defined above in an inert solvent to afford a compound of
Formula ll,
co Ry Rg
O w Ry
Rz OXO
N=-CH,CH, —u_ CH2CO2Rg,s
| ] L}
R3 H H
- % Ry '
II
w a

wherein R, Rz, Rs, Rs, Ry, Re, and Rg, are as defined above, or treating the compound of Formula
IV, with a compound of Formula Ill in an inert solvent to afford a compound of Formula Il .

45
R X X
2 0 Q
N=— CHzCHz s ] CH2C02R9b
50 H :
Ra H '
Ry H
I Ib

wherein R, Rz, Ra, R4, Ry, Rs, and Rgy, are as defined above;
(h) and finally treating 2 compound of Formula ll, with
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Formula [err] [err] 35 40 V\/nerein [err] and [err] are as defined above, or

treati,ng the conmpound of Fornul a E%H%é 4 compound of Formula 11l in an:"
inert solvent to afford a corrpound of orrmula [err] [err] ﬁimuﬁﬂmcnuﬂml”]m,
and [err] are as defined above; (h) and finally treating a

Formula [err] w {ihabitid in thefpre3erdd 0f ah TidrtBdivépfl) an acid in the prese fce"of San*
inert solvent (2)2)foldwedhetlydmlysisyndth elbgssi s with a base (3) foll owed by
neutral i zati on w3 fellewed by nelitralizetiof #kh gh wl@hdit i on and/ or heating in an inert
sol vent wi th conébmissoiution prsion\hattingfin aminent soleontywitrecaacdinitant removal of watenicogivela of
Formul a §, or tr eemrony of Ferawiadbonteatiia arempenndof err] with (1) an acid in the
presence of an FoMMaL¥E vent (2) fol |l owed by addition of a base (3)

fol | owed by neut FéF'Pi%ﬁ'PHﬁpWs?'ﬁe ghendnertgohait 10 (4) dissol ution
and/ or heating i °"‘f°g{§ ra"z AR35%i t h _conconmitant removal of water to
I ve a conpound conve n res It|n
dompound®of For SF°' " ;‘%%S/a'hE'F‘&a;?%‘b"r" { Bl SR B o, oo o

further, if de fhsdp&gav e A R £ o
phar maceut i cal | c¥nv§|"?| Bba @ox?r fd oGﬁHchfﬁﬂl ac lcally accepta %ﬁ-‘ nto aI
desired gonver trdags, tah@ iCS UESHEP RGHvErEng? r&ﬁ&s%bﬁdtng&ﬁ hadhaSsuB &N Ftatsié!'sh
dl hydroxy acid mdrs@naamw QBVentidRaR Means? A Tiff soS BosiS bnPshingOMY Sfitlyéirde & i to a
\\ydr oXy aci d cbiipdand siRRMMT b hediRy iAdh Mert sdgntheat ing in an inert sol vent.
A process according to daim1l wherein the alkyl lithiumin step (a) is
n butyl I'i t @i uspro@@s &:cordifg forGlaire I whereia EHechikipigithiven iktap @) & nwlgmimium. t he al kal i
cyani de 2oan step (b) is potassiumcyanide. 4. A process according to Caiml
wher ei n t h& oXprd¢ess angordiag tpeidim i1 iwherbia fthe(atkili ¢ysnidehin etep (bhvistpotassiumcyarddel f uri ¢
acid-water. 25 5. A process according to Caim1l wherein the catalyst in
step (f) fér /bpl’@fﬁi? Pererding dxfigisuhwherdin the oxidifing reagent in step (d) is chromium trioxide-sulfuric

acid-water.

| actone ring Of P&gs Eﬁs&lﬂ% 6351 rRELNG 3 f—'o(? L @b fid Qespondmg

25
5. 'A process according to Claim 1 whersin the catalyst in step (f) for preparing a compound of Formula
IV, is platinum dioxide.

;oo 6. A process according to Claim 1 whersin the catalyst and base in Step (f) for preparing a compound of
U 30 Formula 1V}, are Raney nickel and anhydrous ammonia, respectively.

7. A process according to Claim 1 wherein the acid in step (h) is hydrochloric acid.

8. A process according to Claim 1 wherein the base in step (h) is sodium hydroxide.
. 35
'_kfg 9. A process according to Claim 1 wherein Ry is 1-naphthyl, norbornenyl, phenyl, or phenyl substituted
il ' with fluorine, chlorine, bromine, hydroxyl, trifluoromethyl, 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.

40 10. A process according to Claim 9 whersin R, is alkyl of from one to six carbon atoms, cyclopropyl, or
trifluoromethyl.

11 A process according to Claim 1 and for the preparation of a compound selected from the group
. consisting of:
45 trans-6-[2-[2-(4-fluorophenyl)-5-(trifluoromethyl)-1H-pyrrol-1-yljethyljtetrahydro-4-hydroxy-2H-pyran-
2-one; .
trans-6-[2-[2-(4-fluorophenyl)-5-methyl-1H-pyrrol-1-yl|ethylltetrahydro-4-hydroxy-2H-pyran-2-one;
trans-6-[2-[2-(4-fluorophenyl)-5-(1-methylethyl)-1H-pyrrol-1 -yllethylltetrahydro-4-hydroxy-2H-pyran-
2-one;
50 trans-6-[2-[2-cyclopropyl-5-(4-fluorophenyl)-1H-pyrrol-1 -yllethyijtetrahydro-4-hydroxy-2H-pyran-2-
one;
irans-6-[2-[2-(1,1-dimethylethyl)-5-(4-fluorophenyl)-1 H-pyrrol 1-yl]ethyltetrahydro-4-hydroxy-2H-
pyran-2-one;
trans-tetrahydro-4-hydroxy-6-[2-[2-(2-methoxyphenyl)-5-methyl-1H-pyrrol-1-yljethyl]-2H-pyran-2-
85 one;
trans-tetrahydro-4-hydroxy-6-{2-[2-(2-methoxyphenyl)-5-(1-methylethyl)-1H-pyrrol-1 -yllethyl}-2H-
pyran-2-one;
trans-tetrahydro-4-hydroxy-6-[2-[2-methyl-5-(1-naphthalenyl)-1H-pyrrol-1-yljethyl]-2H-pyran-2-one;
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[err] s platinumdioxide. 6. A process according to d ai

catal yst and base in Step (f) forgggefpfsogh @ compound of n]zm‘mmllﬂu Mﬂu“l .
[err] are Raney nickel and anhydrous anmmoni a, respectively. *7. ©A brdceds *
according to Caim1 wherein the acid in step (h) is hydrochloric acid. 8.
A process accCbangi6i2(2tbicyélbjae mhdpt-8lenL2gi-5imbthyg-1 B-paeol-1 -p)ettiytpirah fidro-#-BydsaxgH2Hm
hydr oxi de. @@mn@-ondh process according to Caim1l wherein [err] is

1- napht hyl , nane@FREriipdropheindiryi-methyletwildd tiiphonyldi2-(taialydrond-vidroky-Growor2hle

chl orine, nveni2rybethilyilirnywgle-3-carpaxgmidesr onet hyl , al kyl of fromone to four
car borf at ons, (2Btf_'li05k§'(13ﬂ00f°r)'@nv'b?1€-"!GHWPMWMFPB@W%%WMS? -Brd@Bproy of
fromtwo tPYENEethlripyrrole-grarboxamyde; 1 (@rocess according to Caim9
wherein [er r'l‘r‘g'PmZéf- PpFﬁ"V’? P‘G’ﬁipa?i‘é!' US“E‘FEV Bk B o2 2oL or

t ][| f 1 uor ongt o ‘ﬁ'@ |- P '“8'%?1%‘{)% ﬂ' ¥#§°x}5'f%'°"° Zé_!_pyran_z_yf} IS £Par ati on
0 a Con‘pOL{nfglorewe rp&rr%e

trans-% [2 fﬂrm‘ e[rlfluoromethyl) 1 Hpyrrol-1

T RO R B e G0 gy o

-yl ]ethyl]tetrahydro-4-hydroxy-2H pyran- 2- one;
trans-g-[2-[2-(4-fluorophenyl)-5-(1 -nmethylethylQH1H pyrrol -1
- yI ] et hyl ]t etrahydro- 4- hydr oxy-2H pyran- 2-one; BbO

ans-6-[2-[2-cycl opropyl -5-(4-fl uorophenyl) -

k’Zf hydr oxy- 2H- pyr an-2- one; gLrags- 6-[ 1

1- di net hyl et hyl ) - 5- (4-f | uor opy€ if%érzrol
W 2l pyran- 2-one;
trans-tetrahydro-4- hydroxy- 6- [2- )
-yl]ethyl]-2H pyran-2- 55 ong;
trans-tetrahydro-4- hydroxy-6-[ 3#
H-pyrrol -1-ylJethyl]-2H pyran-
t rans®t et r ahydr o- 4- hydr oxy- 6- [ 2% ,
] ethyl]-2H pyran-2-one; 53 EP 0 330 172 B1 tF}
] hept-5-en-2-yl -5-nethyl -1 H pyrrol-1-yl)ethyl] &t rahydr o- 4- hydr oxy- 2H
pyran-2-one; trans()-5-(4-fluorophenyl)-2-(1-nethylethyl)-N, 4-di phenyl -
([ 2- (Letrahydro-4- hydr oxy- 6- oxo-2H pyrgn-2-yl)ethyl]-1

pyrrol e-3-carboxani de; 5 (2R—t?ans) -5-(4-fl uorophenyl)-2-(1
-met hyl et hyl ) - N, 4-di phenyl - 1-[ 2- (t et rahydr o- 4- hydr oxy- 6- oxo- 2H-
pyran- 2-yl )aak e dydloxytabi lah® pRardace@ichig Xa@B8plBio salts thereof, corresponding to the opened
t rans- 2- ( 4-1dckon® Firyd! &id)eompdiindtoftFoiMuRNywhich oompnses
- [2- (£t r ahy ¢H) eeading Yhaconspoulid 6PFOrmild-¥wir an- 2-yl ) et hyl ] - 5-

rol-1-yl]ethyl]tetrahydr
@t hyl ] t et rahydr o- 4- hydr

H
i@ l2) - 5- net hyl - 1H pyrrol -

mpbenyl )-5-(1-methylethyl)-1

-rr;sthyI-SNQi - ng»Qt hal enyl ) - 1Hpyrrol - 1-yl
6-[2-(2-bicyclo[2.2.1

40 c-cn—ca-c—cn(caa) 2
c-o
O

XVII
60

with a compound of Formula
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triifluogonethyl -1 H pyrrol e-3-carboxam de; and
trans-5- (4-fl uorophenyl)-N, 4-di phenyéls ﬁ‘“’%@ﬁﬁ{ r ahydr o- 4- hydrloxy- 6- oxo=—2Hp—
yran-2-yl)ethyl]-2- 10 trifluoronethy 1 pyrrol e- 3- car boxan
process according to claiml for the preparation of the corrpoumm,mm,,ﬂm,”ml
[err] 15 * ferr .
t he hydroxy acid and pharmaceutically acceﬁryabll@ salts thereof, }
correspondi ng to the opened | actone ring of e’conpound of Formula [err]
whi ch conprises: 35 (a) reacting thegco und of Formula XVII [err]
45 XVII 58 with a conpound of Forw P 172 Bl [err] 10
wherein [err] and [err] are indepéen eﬁ‘tléﬁfl R ogeﬁg&$§ 13of fromone to
t hree carbon atons, phenyl or [err] and [elﬁr] q,‘ge taken together as [err] n
is 4 or 5 and [err] is hydrogen or 15
[err] in an inert solvent and treating the resulting internediate with an
acid to dfford tyhereldinspdRe agrindsppndently hydragengliod of fpm engyto HirRe qajboryatams. @ppnyt or
converting the BN b 8 REYHRBERESSICHISMIRIPAN 5t 9 P- 18 Fe IRIYFWRY Oaci d
corresponding to the opened |l actone ring of structural Fornula [err] by
conventional hydrolysis and further, if desfﬂ&d, converting the hydroxy
acid to ggcorrespondi ng pharmaceutically acgeggabl e salt by conventional
means, and if so desired, converting the hyl{roxy acid to a conpound of
Formul a [err] by heating in an 25 I nert3sol vent. 13. A process
acc%fdi ng to A aim12 wherein the acid in Step (a) is hydrochloric acid.
14, A process aGfeh e Golvent Sddatedting Ahed RBuiting intérMedifRé SRR bdid® Mbrd the compound of
(2Rt r ansp- 5- ( 4-Folmumngphenyl ) - 2- (1- 30
met hyl et hyl ) - N, 4b)ding i @egirbd, bofvartitg 1hé reatityng rcomgouhy cfrFoyiia; Xachydiokypacidaiorrespytiding t
hyl ]-1 H pyrrol ae B openet Gaxtams rthg .of stfwcturdl Rornudzels by Eanventidnel hydrelgsis aridi fathe ff dédired,
conpound of For roahvartihge the]hyfirexyr cid—toZ0comaspoiding piauhaceuticalhc acteptablp salt by conventional
phar maceuti cal | yne;aa;'erpt ibéyl desired] donvetting the B droxy geid dspeamipoyng of Bortnble .y dpatidg in an

25 inert solvent.

13. A process according to Claim 12 wherein the acid in Step (a) is hydrochloric acid.
;. 14. A process according to Claim 12 and for the preparation of (2R-trans)-5-(4-fluorophenyl)-2-(i-
o/ 30 methylethyl)-N,4-diphenyl-1-[2-(tetrahydro-4-hydroxy-6-oxo-2H-pyran-2-yl)ethyl]-1H-pyrrole-3-

carboxamide.

15. A process for the preparation of the compound of Formula 1,

OH

F
CH,) o ==
o (GHa) 2 0” o
H
] CH (CHj) 2
c=0
45

he

and the hydroxy acid and pharmaceutically acceptable salts thersof, corresponding to the opened
&5 lactone ring of the compound of Formula 1, which comprises
{a) reacting 4-methyl-3-oxo-N-phenylpentanamide with benzaldehyde in the presence of a catalyst
and an inert solvent to afford the compound of Formula XV

§0

Ia
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55, l;act one ring of the conpound of Fornula [err] which ...@msh‘(a)\
reacting 4-nethyl - 3-oxo- N phenyl p &r&ggilg{,h)(vith benzal dehyde i n the

pr‘esence of a catalyst and an inerT solven o afford the If::mm

Forrmula XVII1 55 [err] 10 (b) reacting the conpound of. ”mm,lllmlﬂl,,’
wi th 4-fluorobnzal dehyde in the presence of a catalyst, a base‘ and a

inert solvent to afford the corrpourﬁl of FoPrula Xl Il 30

[err] [err] 35 [err] 50 [err]"@Qr [erll] in the presence of a catalyst
and an inert solvent to afford a conp€ e QtbkGHala XvI. 55 56 EP 0 330
172B1 [err] 15 XVi wherein
[err] and [err] are alkyl of one f 8arbon atons or [err] and
[err] together are 20 [err] 25 . (d) and finally
converting a conpound of Formula XVI a con naI manner to afford the
conpound of Forrmula [err], (e) and if desired, Rgpsverting the resulting
conpound of Fornula [err] to a hydroxy acid corresponding to the opened

| actone ring of structural Formula [err] by conventional hydrolysis and
further, if desired, 30 converti ngyg hydroxy acid to a
correspondlng pharnaceutlcally accept abl e saFt by conventional neans, and
if so dgsired, converting the hydroxy acid to a conmpound of Formula [err]

by heating in @edchiy the SsMps&atot F&ﬁ\uua&vmrvmﬁemr@osmrdmyaam% &Lsewolﬁcmﬁs ein

the catal yst Isnaa&xeﬁa&ﬁaerﬂs@vé@{o%&ra%ecwiseuwam.wamonsnstlng 35 of
pi petidine and glacial acetic acid, ethylene diamne and glacial acetic

acid, and B-al anine and gl aci al acetic acid.

& 2 ’
F'O—c-cn-s:n-c—cn (CH3) 5
C=0
25 "“‘O

O w
XV1II
(c) reacting the compound of Formula XVIl with a compound of Formula
36
- _ORso
NH, CH, CH, -CH
. ~ .
%0 OR;,
wherein Ryo and Ry are alky! of one to eight carbon atoms or Rio and Rs1 together are
45
CH;
80 . <CHz2-CHaz-~ or -CH2CH2CH.- in the presence of a catalyst and an inert solvent to afford a compound
of Formula XVI.
55
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17.; A process according to Claim 16 wherein the catal yst is B-al ani ne and
gl acr al acetic acid. 40 18 A proceﬁ‘fﬁ@oggcﬂg to Claim15 wherein the —————

catalyst in step (b) is selected fr p consisting of

3-benzyl - 5- ( 2- hydr oxyet hyl ) - 4- et hyl t hi azol i um chl or i de, ,,m"’mmm""m"[m
3, 4-di net hyl - 5- (2- hydr oxyet hyl ) t hi azol i um i odi de,
3-ethy|-5-(2-hydroxyethy|)-4-ne&hy|-thiazoliunrbronidg and t hi ani ne
hydrochl ori de. 19. A process acCOMN ZUiHMh Retéh t he catal yst is
3-et hyl - 5- (2- hydr oxyet hyl ) - 4- net hy g bﬁande 20. A process
according to C aim15 wherein the C» :,“ﬁﬁ?zrs selected fromthe
group consisting of [err] wherein [err] or tertiary-

[err] and 50 triethylam ne hydr g process according to
Claim 20 wherein the catalyst is [§ 22. Ap ss according to Claim15.
wherein the base in step (b) is se ed fronrté group consi sting of 55

N, N-di i sébropyl et hyl am ne, pyridine, N, N-di nmethy > §, triethylam ne,

1, 8-di azabi cycl o[ 5. 4. 0] undec-7- ene, 1, 4-di azabicyc 2. 2] oct ane,

4-di net hyl am nopyri dine, and N, N, N , N -tetranet hyl etRgtnedi am ne. 23. A
process according to Caim22 wherein the base is triethylamne. 57 EP O

330 172 Bs’L 24. A process according to Caim1l5 and for the preparation of
(2R—trans 5- (4-fl uorophenyl)-2-(1- XvV1

met;hyl et hyl ) - N, 4- di phenyl - 1-[ 2- (t et r ahydr o- 4- hydr oxy- 6- oxo- 2H pyran- 2-yl ) et
hy|‘]"1 H-pyrrol evheor‘em ﬁfbratﬂ&’ﬁﬂnargﬂkyl&ogétoeﬁhptﬁmaﬁ’ut&qs & r, %JNL%g&herwr] 20
wherein [err] err] are as defined in claim1l I's al kyl of

fr one g 0 ei ght car bon atons, a three- to six- rrerrbered cycl oal kyl group,
or a, a-di met hyl benzyl. 26. A corrpound aceGBér-mg!-t,o Claim 25 wherein [err]
and [err] are nethyl, [err] is tertiary butyl caemd the two optically active
centers are R 25 27. A conpound according to C3%im 25 wherein [err] is
4-fluorophenyl, [err] and [err] are hydrogen, [err] is ethyl, [err] and

[ er] are2sret hyl ;CHarfiiflz] @ r@H2-GHe-GHg-opr opyl . 28. A conpound according to Caim
25 wher ei n [ er r [d) iagd 4inglly | sonveying: @ ydompgund rof Fprgwl@h@ﬂym a gopyenfjonpl gmdnaer to] affgrg the
is isopropyl, [&mroundaiForawile are methyl, and [err] is tertiary butyl. 29,

A conpound accofepityf 9‘5"@ &‘?“H‘?’*ZE t%fé?”@'f‘% corppound 46 Feraula dedp p YV‘H‘W jagid corfospapgling
rl by nventlonal hydrolysis and further, if desired,

are R 30. A colfBd %’W“’
X\>|‘/ 30 nverting t e hydroxy acid to a corresp dmg pharmaceutically acceptable salt by conventional
' means, and if so desired, converting the hydroxy acid to a compound of Formula 1, by heating in an
inert solvent.

16. A process according to Claim 15 wherein the catalyst in step (a) is selected from the group consisting
85 of piperidine and glacial acetic acid, ethylene diamine and glacial acetic acid, and g-alanine and glacial
\H acetic acid.

17. A process according to Claim 16 wherein the catalyst is g-alanine and glacial acetic acid.
40 18. A process according to Claim 15 wherein the catalyst in step (b) is selocted from the group consisting
of 3-benzyl-5-(2-hydroxyethyl)-4-methylthiazolium chlorids, 3,4-dimethyl-5-(2-hydroxyethyl)thiazolium
iodide, 3-ethyl-5-(2-hydroxyethyl)-4-methyl-thiazolium bromide and thiamine hydrochloride.

19. A process according to Claim 18 wherein the catalyst is 3-sethyl-5-(2-hydroxyethyl)-4-methylthiazolium
45 bromide.

20. A process according to Claim 15 wherein the catalyst in step (c) is selected from the group consisting
of R12C02H wherein Ri2 is CHs, CF3, CiCHa-, CsHs CH2CH»~, CsHs CHa~, HO2 CCH2-,HO2 CCH2CH2-,
CeHs-, para-Cl-CgHs-, CICH2CH2-, meta-HsC-CsHs-, para-HsC-CgHs-, or tertiary-CaHs- and
60 triethylamine hydrochioride.
21. A process according to Claim 20 wherein the catalyst is tertiary-C¢ Hs CO2 H.
22. A process according to Claim 15 wherein the base in step (b) is selected from the group consisting of
85 N,N-diisopropylethylamine, pyridine, N,N-dimethylaniline, tristhylamine, 1,8-diazabicyclo[5.4.0lundec-7-
ene, 1,4-diazabicyclo[2.2.2]octane, 4-dimethylaminopyridine, and N,N,N',N'-tetramethylethylenediamine.

23. A process according to Claim 22 wherein the base is triethylamine.
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and [err] together are 55 l) u

EP 0 330 172 B1 or [err] 31. A cpn%%gn ogl-(':%ggdi ng to Claim3 ‘!‘M

and [err] are nethyl or ethyl or.[err] and [err] together are 5 [err] 10
32. A conmmauadprodess-@edording toV/ Chim 15 and for the preparation of (2R-trans-5-(4-fluorophenyl)-2-(1-
[err] 1V 25 mbayiehy)-N¥diptodyH142-Gdtramvdm-4-iydopesideztipyrahp-ghetioinb-pardied- of from
one to threecaisxdide. at ons, phenyl or [err] and [err] are taken together as
[err] wherein nis 4 or 5 and [err] is alkyl of fromone to eight carbon
atons, a t%r Asompogndséffonmulailier ed cycl oal kyl group, or a, a-di net hyl benzyl. 30
33. A conpound according to Claim32 wherein [err] is [err] 34. A conpound
according to Claim32 wherein [err] and [errg argzmathyl, and [err] is

i sopropyl. 40 35. A conpound acc@®,ding to C al wherein R7 and [err] are
methyl, and [err] is tertiafa bufyl. 36. A cg d according to C aim 32

selected fromthe group consi Of (4R-ci¢)-1,f-di met hﬁ/l et hyl 6-
(2- am noet hyl )-2, 2-di met hyl - 1 xSHeCH2 ace;i\ayeE'; CH2CO2R,
hyl 6-(2-am nogt hyls -2- 45

[2R-(2a,4a,6a)]-1,1-dinmeth

phenyl - 1, 3- di oxane- 4- acet at e [ 2R, (2a, 4B, 6B) 1*- 1, 2 di net hyl et hyl

6- (2- amjgnoet hyl ) - 2- phenyl - 1, 3- di oxane- 4-acet at e;

(7R-cis)-1, 1-di met hyl et hyl

9- (;2-;am noet hyl ) - 6, 10- di oxaspi r o[ 4. 5] de?e- 7-acetate; (2R-cis)-

1, i net hyl et hyl 4-(2-am noet hyl)-1, 5-di'oxaspi ro[ 5. 5] undecane- 2- acet at e;
(4R-cis)-1, 1-di met hyl et hyl 4- (2-am noethyl)-1, 3-di oxane-4-acet at e;

[ 2RA 2az04a, 6ahdreid Ryl Reli RFERD YR, @i Bl ardas( dfireiindivh hahg Ryis Byl loftonilond 4o eight carbon

di oxane- 4- acatoras, @;threen tb fhfenitideed £{3;Id@aRY [gralp, bor 6x-itdethybeartziy |

6- (2- am noet hyl ) - 2- met hyl - 1, 3- di oxane-4-ace- 50 tate. 55 59 EP 0 330

172 Bl 37.26pAcompwind accaidingde Faima25Wderein R; and Rs are methyl, Rs is tertiary butyl, and the two
optically active conters are R.

wherein:[err] and [err] are alkyl of one to eight carbon at ons._ or 6“‘@ ‘“l
L

25 _
27. A compound according to Claim 25 wherein R; is 4-fluorophenyl, Rz and Rs are hydrogen, R: is ethyl,
R; and Rs are methyl, and Ry is isopropyl.

oo 28. A compound according to Claim 25 wherein R; is 4-fluorophenyl, Rz is phenyl, Rs is CsHsNHCO-, Rs
U/ %0 is isopropyl, Rz and Rs are methyl, and R is tertiary butyl.

29, A compound according to Claim 28 wherein the two optically active centers are R.

30. A compound of Formula XVI

50 XVl

whersin Rio and R11 are alky! of one to eight carbon atoms or Rie and Rq1 together are
55
~-CH, -C;.'H-
CHs
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[err] 15 wherein [err] and [err] are independently hydrogen al kyl of

fromone to three carbon atons, phe and [err] are :
together as [err] wherein nis 4 orr%éoggd%%!)npound accordi mnmmmulur"u"l"l
selected fromthe group consisting of (4R-cis)-6-(2-am noethy]y-2¢2-t n s =+
di net hyl - 1, 3- diregigra,Hpceti c acid; [2R-(2a, 4a, '

6a)] - 6- (2- am noet hyl ) - 2- phenyl -1, 3-di oxane-4-acetic 20 aci d;

[ 2S- (2a, 4B, 8B)A ednpoindoartardiag to\Qigim 30 whareiy R1o1and -Rili e amsthylor athpitdr Bica@idR11 together
(7R-cis)-9-(2-men noethyl)- 6,1 0-di oxaspiro [4.5] decane-7-acetic acid;
(2R-cis)-4-(2-am noethyl)-1 ,5-di oxaspi ro[5. 5] undecane-2- acetic acid;
(4R-cis)-4-(2-am noethyl)-1, 3-di oxane-4-aget ¢ acid;

[ 2R- (2a, 4a, 6a)] - 6- (2- am noet hyl ) -2- net hEﬁ?-&, - i oxane-4-acetic acid; and

[ 2S-(2a, 4B, 6B) ] - 6- ( 2- am noet hyl ) - 2- net hyl - 1, GH4li oxane-4-acetic acid. 25 39.

A conpound of Fornula V [err] 40 wherein [ERR] and [err] are

i ndependédft |y hydrogen, al kyl of fromone to three carbon atons, phenyl or
[err] and [esér are ta g(r,}mtlogpther as [err] wherein nis 4 or 5 and [err]

i s al kyl of *frofone % el'ght’ carbon atoms, a three- to six- menbered

cycl oal kyl group, or a, a-dinethyl benzyl 40. A conpound according to Caim

39 wherei,p [err] and [err] are nethyl, and, [err] is isopropyl. 45 41. A
conpound according to Claim39 wherein [erP [err] are nmethyl, [err] is
tertiary butyl, and the two optically acti nters are R 50 55 60 EP

0 3%6 172 Bl 42. A conpound of E quﬂl VI [errjf VI 15 wherein [err] and

[err] are independently hydrogen? Réﬁi’o: QOgRg hr ee car bon at ons,

ph | oroR7 and [err] are taken together ftas [érr] wherein nis 4 or 5. 43.

A conpound according to Caim42 wherein [Herr]Hand [err] are nmethyl and the
two optically active centers 20 are R 44. A conpound of Formula VI

[err] VII 35 v "

25
wherein Ry and Rg are independently hydrogen, alkyl of from one to three carbon atoms, phenyl or Ry
and Rs are taken together as -(CHz),-, wherein n is 4 or 5, and Ry is alkyl of from one to eight carbon
atoms, a three- to six-membered cycloalkyl group, or a,a-dimethylbenzyl.

U 30 33. A compound according to Claim 32 wherein Rs is

cay
-(.!-CH3 .
35 CHj

34. A compound according to Claim 32 wherein Ry and Rg are methyl, and Re is isopropyl.
35. A compound according to Claim 32 wherein Ry and Rg are methyl, and Rs is tertiary butyl.

36. A compound according to Claim 32 selected from the group consisting of (4R-cis)-1,1-dimethylethyl 6-
(2-aminoethyl)-2,2-dimethyl-1,3-dioxane-4-acetate; [2R-(2a,4a,6a)]-1,1-dimethylethyl 6-(2-aminosthyl)-2-
45 phenyl-1,3-dioxane-4-acetate; [2S-(2a,48,68)]-1,1-dimethylethyl 6-(2-aminoethyl)-2-phenyl-1,3-dioxane-
4-acetate; (7R-cis)-1,1-dimethylethyl 9-(2-aminoethyl)-6,10-dioxaspiro[4.5]decane-7-acetate; (2R-cis)-
1,1-dimethylethyl 4-(2-aminoethyl)-1,5-dioxaspiro[5.5]undecane-2-acetate; (4R-cis)-1,1-dimethylethyl 4-
(2-aminoethyl)-1,3-dioxane-4-acetate; [2R-(2a,4a,8a)]-1,1-dimethylethy! 6-(2-aminoethyl)-2-methyl-1,3-
dioxane-4-acetate; and [28-(2a,48,88)]-1,1-dimethylethyl 6-(2-aminoethyl)-2-methyl-1,3-dioxane-4-ace-

50 tate.
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wherein, [err] and [err] are independently hydrogen, alkyl of fr :

three carbon atoms, phenyl or R7 apg J£hp'fa@e taken together. r. :
wherein nis 4 or 5. 40 45. A conpoun accor(]i ng to Claim44 Mﬂg’g@ﬁ "’”]”' N
and [err] are methyl and the two optically active centers are R : ; I””m
conpound of7. AQompdudd M Fotmi00] 55 ' Pt
VIIl wherein [err] and [err] are independently hydrogen, al kyl of from one

to three carbon atons, phenyl or [err] and [err] are taken together as

[err] wherein nis 4 or 5. 47. A corrpoundRa ding to Caim46 wherein
[err] amd [err] are nethyl and the two opt |y active centers are R 5

[
48. A conpound of Formula XVII O 0 [err] 20 49. A m xture of
conpounds of Formula XVII| [er:}J 30 35 I 40 Pat ent anspr Cche 1.
Verfahren zur Herstellung el ne Wépﬁhﬁﬁzjng eri FORaR0H  4s
OH R3 50 H HNC2® 56
| und efher Di hydroxysaure und pharmazeutisch akzeptabl er Sal ze hi ervon,
ent sprechend dem ge6ffne- 62 EP 0 330 1& Bl J |

VI LD L il *€ L Mo S ten Lactonring el ner Verbi.ndung der
Fornmel |, worin bedeuten:

15 wherein Ry and Rs are independently hydrogen alkyl of from one to three carbon atoms, phenyl or Ry
and Rg are taken together as -(CHz),~, wherein n is 4 or 5.
g”’"‘ 38. A compound according to Claim 37 selected from the group consisting of (4R-cis)-6-(2-aminosthyl)-2,2-
dimethyl-1,3-dioxane-4-acetic acid; [2R-(2a, 4«, 6a)]-6-(2-aminoethyl)-2-phenyl-1, 3-dioxane-4-acefic
K-/ 20 acid; [2S-(2a,48,68)]-6-(2-aminoethyl)-2-phenyl-1,3-dioxane-4-acetic acid; (7R-cis)-9-(2-aminoethyl)-
6,10-dioxaspiro  [4.5]decane-7-acetic acid; (2R-cis)-4-(2-aminoethyl)-1,5-dioxaspiro[5.5]Jundecane-2-
acetic acid; (4R-cis)-4-(2-aminoethyl)-1,3-dioxane-4-acetic acid; [2R-~(2a,4a,6x)}-8-(2-aminoethyl)-2-
methyl-1,3-dioxane-4-acetic acid; and [25-(2x,48,68)]-6-(2-aminosthyl)-2-methyl-1,3-dioxane-4-acetic
acid. '
25
39. A compound of Formula V

R'; R8

U e X

. 0~ "o
NC‘HzC—-K)—cxizcoaR9

]
]
H

e

35
v

40 wherein R7 and Rg are independently hydrogen, alkyl of from one to three carbon atoms, phenyl or Ry
and Rs are taken together as -(CHz),-, wherein n is 4 or 5, and Rq is alkyl of from one to eight carbon
atoms, a three- to six-membered cycloalkyl group, or a,a-dimethylbenzyl.

40. A compound according to Claim 39 wherein Ry and Rs are methyl, and Rs is isopropyl.

41. A compound according to Claim 39 wherein R; and Rz are methyl, R is tertiary butyl, and the two
optically active centers are R.

50

55

60




R1.1- Napht hyl; 2-Naphtyl; Cycl ohexyl; Cycl ohexyl nethyl; No[rbenﬁen*L__EhenyL\
Phenyl, substituiert durch Fluor, i Hydr oxyl ri r met h

Alkyl mit 1 bis 4 Kohlenstoffaton({e C::%F%i?f{)%t 15 ﬁ wl" w”“m
Kohl enst of f at on{ en) oder Al kanoyl-oxy mt 2 bis 8 Kohl enstoff

2-, 3- oder 44-a RpbeHdY Ford@@in 2-, 3- oder 4-Pyridinyl -N-oxid; R2 oder

unabhl ngi g vonei nander \WAsser st off Alkyl mt 1 bis 6 Kohlenstolfaton{en);
.Cycl opropyl; Cyclobutyl; Cycl opentyl ;. Cycl ohexyl ; Phenyl; Phenyl,

substituiert durch Fluor, Chlor, Brom Hyﬂ.;ox%, Trifluornmethyl, A kyl mt

1 bis 4 Kohl enstoffaton(en) odor Al koxy mt is 4 Kohlenstoffaton(en); 10
Cyano; Trifluormethyl oder -CONF1 R6 m t u RM unabhl ngi g vonei nander
jeweils gleich Wasser- stoff, A Kkye _J_Lg:ds/h_égh% r}ftoffator’r( en),

Phenyl, Phenyl, substituiert dur ch FI L?br, : £ ﬁﬂ? Cyano oder

Trifl uorrrethyl , R& Alkyl mit 1 bis 6 Kohlgnstdffaton(en); Cyclopropyl;

Cycl obut y?; Cycl opentyl; Cycl ohexyl oder Trifluornethyl; 16 durch (a)
Urset zen von 1 , 6-Heptadien-4-ol mt einem (1) A kyllithium und

anschliefend (2) Jod und Kohl endi oxid und &a Behandel n des gebi | deten

Jodcar bonat zwi schenprodukts in situ mt ei Base in einem 20

wg8ri gen AI kohol bei etvva O* Chis etwa 40 * C zur Bildung einer

bi nd d 8
N éf‘.gmiigﬁp‘ T Rl R 250 00 BORARY SRT TT  x

m t\-( 1) einem

kal 1 cyani be| etwa 0 * C bis etvva 40 * C und (2) Unmsetzen
des gebi | deygna EdntHodnl a2 6dAGyb QK S whePeirs RS dhd s tarerh RTarnithe wd iobitBI acliv conters
GebenmrtzoSS areF;ﬁHo el ner Sdure zur él | dung ei ner Verbi ndung glgr For el
Vill R7 Rs x 40 0 0 NC

- H2C 4- CH2 Clalt: Gtizondpound of Boriila it H 46 VIl worin R7 und Re unabhangi g

vonei nander flr Wasserstoff, Alkyl mt 1 bis 3 Kohlenstoffatonmen) so

oder Phenyl oder R7 und Rs zusammen -(CH2),- mit n gleich 4 oder 5 stehen;
(c) Behamdel n der Verbindung der Formel MRyl mgt (1) Ozon in eineminerten
Losungsm ttel und

o] 0 "
. NC-HZC—M‘_CHz-CH
. VII
, 35

wherein Ry and Re are independently hydrogen, alkyl of from one to three carbon atoms, phenyl or Ry
and Rg are taken together as -(CHz),-, wherein n is 4 or 5.

40 45. A compound according to Claim 44 wherein Ry and Rs are methyl and the two optically active centers
are R.

46. A compound of Formula Vill

Ry Rg
o 0
NC~H,C _4\)'— CH,CH=CH,
50 ‘ :
H H
56 VIII

wherein R; and Rg are independently hydrogen, alkyl of from one to three carbon atoms, phenyl or Ry
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(2a)/Umsetzen des gebil deten Zwi schenprodukts in situ mt Sauer st of T omd————_
Tri phenyl phosphin be! etwa -20 * C 8 * Czur Bild

Ver-bi ndung der Formel VIl 53 63 %Paa&g%ﬁgz Bl 10 L’m”'””muﬂﬂ‘l””"!
VI1 worm R7 und RS die zuvor angegebene Bedeutung besitzen; (d) Behan

der Ver bi ndungy@etrefikeihethdr bs JH,) L Wh&iEH P A@tsi onsmit tel be! etwa 0 IC zur

Bi | dung 15 ei ner Verbi ndung der Fornel VI R7 R8 J >20
0 0 NCaz. Alémpolind according to Crafi-a@ Wwhdrbint RHand Rs drb MéthyVnd/ B twd opiicakyudtiveeestere
zuvor angegebgsr. Bedeut ung besitzen; i.) 30 (e) Behandel n der

Ver bi ndupy)g der Fornel VI mt einer Verbindung der Fornel: Hal-R9a worin Hal
far Hal ogems.sA ednipourdchf RiswidXiyl mit 1 bis 8 Kohl enstof faton(en) oder eine

3- bis 6- 95 gliedrige Cycloal kyl gruppe bedeutet, in Gegenwart einer
Base zur Bildung einer Verbi ndung der fFormel V. R7 Rs 40

X 0 0 NC - HC gl 1945

H HeVa ~a 50 worm R7, R Clr-eﬁz-u-\m{-@ﬁgﬂg@m%r) Bedeut ung
besitzen, oder Behandel n der Ve s=/\dung Hor el m t%ei ner Ver bi ndung

der For rrel: HO- ROb 55 worm ROb far ter =0t ert - Anyl oder

a, a- Di net hyl benzyl steht, in Gegenwart @ 'Aktl i/er ungs-
5

XVII
2
49. A mixture of compounds of Formuia XVIil
25
H O
C—C—CH (CH3) >

o

N XVIII

40 Patentansprilche

1. Verfahren zur Herstellung einer Verbindung der Formel |

45 OCH
Ry
Rz
. / ‘-'
o0 N CHaCH BN 07 N0
R3
Ry
56 . I

und einer Dihydroxysdure und pharmazeutisch akzeptabler Salze hiervon, entsprechend dem gedffne-
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mttels; einer katalytischen Menge ei ner Base und eines inerten

Cozungin el 2 s o] cung e ner Ver giaatey Forrel o 62 NS ION

Behandel n der Verbindung der Fornmel V, mt Wasserstoff in Gegeénwdrt tei mess =
Kat al ysat or s ustoLadtbnring einer VeftinGég dSekoimellje! etwa 0 * C bis etvva 70 . C zur

Bi | dung el ner wdémi badaateag der Fornel V. R7 RS 20

c H2NCH2CH2 - @®i 1-Naphthyl; 2:Na@ilyl; CyclohexyRgzycl2imexylivetiytr NorbdrényliRBhenyid Phépld, disbstituiert
zuvor angegebeaiaeh Blede Ghiom Brome Bydraxepln TrifloctasthBokilash his |1 rbischeKohigestdfiatoah(en)y ABGxy mit 1
der Formel Vb bisi 4 Kolenstoffaiona(ér) ader Alicapenioramiit 2ibjsed Keblenstofjatameny Benayld2-eBneder 4-
Saure oder ei riyadinghedsr os3rtoders-RyridnwtNrowid; Base bei etwa O * C bis etwa 70 * C

zur Bil dung e,ﬁqeqder\,@q maﬁﬁﬂwg vensinandey, Wasserstoif; Aliggl mit 1 bis 6 Kohlenstoffatom(en); Cyclopropyl;
XR7 R 0 penty Cyclohexyl Phenyl (ﬂqﬂ!@? yhesfituigyt durch Fluor, Chlor, Brom, Hydroxyl,

H fl ethyl Alkyl g %y r,mt el@?lﬁ@ftoﬂatom(en)-
Bedeut uné” bes'igbf\%;gt:g ‘%é'ff??fg enszﬁatiom(ﬁ'u ,Sg]len substt lert Eﬁ:cgh uor, hlor, gsé?r

R C G ch L e SRR Ehoflin 2R
angegebene Be% l%%)g zenhen éfa\ gen? dr?)clo ‘ slarjg'g’m‘? g‘%" Bt ﬁ?’%’u"def
ei ner Verpi ndqﬂgh er "Fornel 1lla 65

(a) Umsetzen von 1,6-Heptadien-4-ol mit einem
\m (1) Alkyllithium und anschlieSend
) (2) Jod und Kohlendioxid und
(3) Behandein des gebildeten Jodcarbonatzwischenprodukts in situ mit einer Base in einem

-/ 20 wiBrigen Alkohol bei etwa 0°C bis etwa 40 ° C zur Bildung einer Verbindung der Formel IX
?H
2 ‘-\:—cnzg- CH,CH=CH,
] *
H H
U w IX

(b) Behandein der Verbindung der Formel IX mit
(1) sinem Alkalicyanid bei etwa 0° C bis etwa 40°C und
(2) Umseizen des gebildeten Diolzwischenprodukis in situ mit sinem Ketalbildner in Gegenwart
85 einer Séure zur Bildung einer Verbindung der Formel Vil

X

40 0] 0

NC-H,C '—k/L‘CI'bCH =CH,

o 0
e LR

VIII

worin Ry und Rs unabhiingig voneinander flir Wasserstoff, Alkyl mit 1 bis 3 Kohlenstoffatom(en)
50 oder Phenyl oder Rz und Rs zusammen ~(CHz),- mit n gleich 4 oder 5 stehen;
(c) Behandeln der Verbindung der Formel VIlI mit
{1) Ozon in einem inerten L&sungsmittel und
(2) Umsetzen des gebildeten Zwischenprodukts in situ mit Sauerstoff und Triphenylphosphin bei
etwa -20 * C bis etwa -78° C zur Bildung einer Verbindung der Formel Vil
55
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10.11a+15 worin Rl, R2, 'Ra, R4, R7, R und ROb die zuvor angegebene

Deeut tng Pesitzem o enande sy frpqung cer For o IFERTUMARIE IR

I
Ver bi ndung der Formel "Ib f 20

RT RR R~>2 O~~~ 0 N- @RC.2 - A- CH2CC2R9b 25
R3 A H HR4IIbMinRI R2, Rs, R4, R7, Rs
und ROb die zuvor angegebene Bedeutung b t2gn uncb(h) schii eBlich
Behandel n ei ner Ver bi ndung der For rrel I|1 mt( er Sure in CGegenwart
ei nes imerten L6sungsmttels, \@J-a Reende Hydrol yse mt

ei ner Base, (3) anschlleBende hbutrallsat glt elner Slure und (4)
Aufl osen und/ oder Erwdrnen in eineminert n Lesungsm ttel unter

gl ei chzeitiger Enffernung von Wasser zur Bil dung einer Verbi ndung der
Fornmel |, oder Behandei n ei ner Verbi ndung Fornmel fib mt 40

(1) eirér Saure in Gegenwart eines inerten sungsmttels, (2)
anschl i ei ende Zugabe ei ner Base, (3) anschl i e8ende Neutralisation mt einer

Saure und (4) A%.lnq_% H?%%I\%ran déuﬂm Jnerten L6sungsmttel
unter glei Chz%)téeﬂ ol & ﬁ;‘. ﬁ{T bRl B b 858 Lt Bifhg 1T
Formel L; 4 eme,\,e, F&ﬁ\ ,nsc te al tenen

Ver bi ndung der For el In el ne Di hydroxysaure ent sprechend dem ge6ffneten
Lactonring der Strukturfor mel 1 durch Ubliche Hydrolyse und ferner,

ge%ﬁscht enfalls, Umandel n der D hydroxysl urg in ein entspr echendes

phar mazeuti sch akzepta- bles Salz in Ubl iﬁ(gr bekannt er Wi se und
ge\c\Unsczbtenf al I s Umandel n des ent sprech@ndef phar mazeuti sch akzept abl en
Sal zes in eine D hydroxysaure |nNebJu@; be td%f Wi se und 50
gewUnschtenfal | s Unwandel n der Di hydr oxys é in el ﬁe Ver bi ndung der For nel
| durch Erw~rnmen in eineminerten Losunggmt‘g.;el 2. Verfahren nach Anspruch
1, wobei das Alkyllithiumin Stufe (a) aus n-Butyllithium besteht s5 &
Ver f ahr®n nach Anspruch 1, wobei das Al kalicyanid in Stufe (b) aus

Kal i uncyani d besteht. 4. Verfahren nach Angpruch 1, wobel das
xidationsmttel in Stufe (d) aus Chromtrio- xid/ Schwefel sdurei WAsser

be;\-St‘. eht. 66 worin Ry und Rg die zuvor angegebene Bedeutung besitzen;
U/ 30 {e) Behandelin der Verbindung der Formsl VI mit einer Verbindung der Formeil:
Hal-Rg,
worin Hal fiir Halogen steht und Ry, Alkyl mit 1 bis 8 Kohlenstoffatom{en) oder eine 3- bis 6-
- 8 gliedrige Cycloalkylgruppe bedeutet,
g\_, in Gegenwart einer Base zur Bildung einer Verbindung der Formel V,
. Rs,. R
“ X
o o]
NC=H,C "k/.l— CH5CO2Rg,a
: :
45 H H
Va
50
worin Ry, Rs und Ry, die zuvor angegebense Bedeutung besutzen, oder Behandeln der Verbindung
der Formel VI mit einer Verbindung der Formel:
HO-Rgp
55

worin Rygy, flir tert.-Butyl, tert.-Amyl oder «,a-Dimethylbenzyl steht, in Gegenwart eines Aktivierungs-
mittels, einer katalytischen Menge einer Base und eines inerten L8sungsmittels zur Bildung einer
Verbindung der Formel Vy,
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L M, S * 5 Verfahren nach Anspr ygdgiag der Katalys in Stufe
zur Herstellung el ner Verbindung der Forne , aus Pl ati ndm , m,mFm!”mﬂ

Verfahren nach Anspruch 1, wobei der Katal ysator bzw. die B
zur Herstellung einer 5 Ver bi ndung der Fornel |Vb aus Raney- clRel s
bzw. wasserfrei em Anmoni ak besteht. 7. V&if{ajRe&n nach Anspruch 1, wobei die
Saure in Stufe (h) aus Chl orwasser st of f sdu besteht. & Verfahren nach
Anspruch 1, wobel die Base in Stufe (h) apgs riumhydroxid besteht. 10 9.
Ver fahrens nach Anspruch 1, wobel R&-fX gH,CONRRor nenyl , Phenyl
odor Phenyl, substituiert durch Fluor, ChEo , '\Brom Hydroxyl,
Trifluornmethyl, Alkyl mit 1 bis 4 Kohlensgoff& on(en), Alkoxy mit 1 bis 4
Kohl enst of f at on{ en) oder Al kanoyloxy mt 2 bis 8 Kohl enstoffatonen steht.
is 10. Verfahren nach Anspruch 9, wobel R4 ftr Alkyl mt 1 bis 6

Kohl enst dff at om(en), Cycl opropyl oder Trlflu‘ﬁsmet hyl steht. 11. Verfahren
nach Anspruch 1 zur Herstell ung ei ner Verbi ndung, ausgewghit aus der

G uppe: trans- GVJO&,{EL,Riﬂ J:% o geng%mgigé;ﬁge yl)-1
Hpyrrol -1- yl] Zf) epﬁ&efr SG Vg G, @-ﬁenv%ﬂ eines Katalysators und
trans- 6-12- [ 2- ( 4idsl sk C]zurblﬂyr{g oF Verbindung der Formel IV,
-yl]-ethyl]-tetrahydro-4- hydroxy 2H pyr an- 2- on;

S-6-[2-[2-(4-Fl uorphenyl)-5-(1 - rrethylethyl) 1 Hpyrrol -
-yla&'fet hyl ] -t et rahydr o- 4- hydr oxy- 2H pyr an-R; OIR,
trans-6-[ 2-[ 2- Cycl opropyl - 5- (4- quorphenyI)XH—pyrroI 1

-yNJ et hyb] - t et r ahydr o- 4- hydr oxy- 2H pyr an- - \.trans 6-[2-[2-(1 ,1
- Di met hyl et hyl ) - 5- (4-f | uor phenyl HNCH:GH.
-yl]-ethyl]-tetrahydro-4-hydroxy-2H pyr a{I- CHQC%”

trans- Tet r ahydr o- 4- hydr oxy- 6-[ 2-[ 2- ( 2- nethgxyph.pnyl) 5-nmethyl -1 Hpyrrol -1
-yl]-ethyl]-2H pyran-2-on;

trans- Tet¥# ahydr o- 4- hydroxy 6-[2-[2-(2-met hoxwhenyl)-S-(l -met hylethyl)-1
H pyrrol -1 -yl]-ethyl]-2H pyran- 2-on; a _

trans- Tet rahydr o- 4- hydroxy 6-[2-]2- rrethyl 5-(1 -naphthalenyl)-1 Hpyrrol-1

-yl ]-ethyl -2H p%ﬁtp i\%e zqu'nI egegenL %e&e%tulr‘?’b Bgsﬁzeg[ de? Bélhandeln der Verbindung
it enwa emes Katalysators und einer S#ure oder eines

rwt gp- 2-vl
- et hyP] tetr, By
I@Q eny rb;ﬁé ? o bet, hy e%rb C ur Rlldun enler Verbindung der Formel

trans()-5-(4- FI thyﬁ
-[ 2- (tetrahydro - hydr oxy- 6- oxo- 2H pyr an- 2- yI) et hyI] 1
H pyrrol - 3-carboxam d; (2R-trans)-5-(4-Fl (thgr phenyl)-2-(1 -methylethyl)-N
, 4di phenyb-1 -[2-(tetrahydro-4-hydroxy- 6- pyran- 35
-2 )Qﬁ) ethyl]-1 H pyrrol -3-carboxam d;
trahns- 2- (4-Fl uorphenyl)-N, 4-di phenyl - 1-[ 2- §t et rfahydr o- 4- hydr oxy- 6- oxo- 2H py
ran-2-yl)-othyl]-5- trifluornethi mmemw und
trans-5- (4- Fl uor phenyl ) - N, 4- di phenyl - :
-[2- (t et rahydr o- 4- hydr oxy- 6- oxo- 2H-pyran Zayl)-f‘bt hyl ]-5- trifluornethyl-
‘H pyrrol - 3-carboxam d. 40 v
b

45 worin Ry Rg und Ry, die zuvor angegebene Bedeutung besitzen;
(g) Behandeln der Verbindung der Formel IV, mit einer Verbindung der Formel lli

0]
1] {
50 R, -C-?H-(ﬁH-C-R,i
Rz R

55 I11

worin R1, Rz, Rs und R. die zuvor angegsbene Bedeutung besitzen, in einem inerten Lésungsmittel
zur Bildung einer Verbindung der Formel i,
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Her stel | ung el ner Ver bi ndung der B BaRS [ Bt oo ATSPrUED 1HﬂfllHljl!L!§{HlElllHlll
FSCOCN(C2) 2 - H 10

NHL6N la j 20 und der Hydroxysgure und pharnmazeuti sch akzeptabl er Sal ze
hiervom

dur ch:
C—CH—CH—C—CH (CH3) 2 -J 30

ent sprechend dem gedffneten LactonrRng &gr Verbi ndung der For nel
(a) Unsetzen der gprbl ung der Fog 8QAI 25 0 0}

C=0 bNHO 35 XVII 40 m t GIHQLCMSC CHOCORR R R8 45
0 H2NCH2CH2 C CH2CO2R H morln R und Rs unabhangi g

0

vonei nander fUr Wasser st of f R3Al k

| mt 1 bISH3 thlenstoffaton(en) oder

Phenyl stehen oder R7 und Rs zusaﬁnen -(CH2),- mit n = 4 oder 5 bilden und
Rig vasserstoff oder 55

15

25

30

35

50

56

- IIa-

worin Ri, Rz, Rs, Ry, Ry, Rz und Ry, die zuvor angegebene Bedeutung besitzen, oder Behandeln
der Verbindung der Formel IV, mit einer Verbindung der Formel Ill in sinem inerten L8sungsmittel
zur Bildung einer Verbindung der Formel Il

R7 Rg
Ry
R, 0>
=
~ N—C"ZC"’-Z—EK):—CHZCCZR%:
R3 B H
Ry
I Ib

worin Ry, Rz, Ra, Rs, Ry, Rs und Rgy, die zuvor angegebene Bedeutung besitzen; und
(h) schlieBlich Behandeln einer Verbindung der Formel Il mit

(1) einer SHure in Gegenwart eines inerten Losungsmittels,

(2) anschlieBends Hydrolyse mit einer Base,

(3) anschlieBende Neutralisation mit einer S&ure und

(4) Auflésen und/oder Erwdirmen in einem inerten L&sungsmittel unter gleichzeitiger Entfernung

von Wasser zur Bildung einer Verbindung der Formet |,
oder Behandeln einer Verbindung der Formel li,, mit

(1) einer S#ure in Gegenwart eines inerten Ldsungsmittels,

(2) anschlieBende Zugabe siner Base,

(3) anschlieBende Neutralisation mit einer Saure und

(4) Auflésen und/oder Erwirmen in einem inerten L&sungsmittel unter gleichzeitiger Entfernung

von Wasser zur Bildung einer Verbindung der Formel |;
(i) und gewlinschtentalls Umwandein der erhaltenen Verbindung der Formel | in sine Dihydroxys8ure
entsprechend dem gedfineten Lactonring der Strukturformel | durch (ibliche Hydrolyse und ferner,
gowlnschtenfalls, Umwandeln der Dihydroxysédure in ein entsprechendes pharmazeutisch akzepta-
bles Salz in Ublicher bekannter Weiss und gewlinschtenfalls Umwandeln des entsprechenden
pharmazeutisch akzeptablen Salzes in eine Dihydroxysdure in Ublicher bekannter Weise und
gewlinschtenfalls Umwandeln der Dihydroxysdure in eine Verbindung der Formel | durch Erwdrmen
in einem inerten L&sungsmittel.

2. Verfahren nach Anspruch 1, wobei das Alkyllithium in Stufe (a) aus n-Butyllithium besteht.
8. Verfahren nach Anspruch 1, wobei das Alkalicyanid in Stufe (b) aus Kaliumcyanid besteht.

4. Verfahren nach Anspruch 1, wobei das Oxidationsmittel in Stufe (d) aus Chromtrio-
xid/Schwefelstiure/Wasser besteht.
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lCJIZISOd;rrl!stlerl tct_Bl nC-elor;Em5| nerten LGSE?ISSSI??'[.'?%P"UHd Behandel n mu"wuul"uulllmm

ZwW schenprodukts mt einer Saure zur Bildung ei ner Verbi ndung dér For'hel®

la; (b) und, 9QuMdRes RhRNAnghrich 1W0BER A6 KutdilRhtoidiR idrdd @) £ HYRlelRing GInBOvENSRduhy bsre ]
. in elne Hyggayeaus Platiidioxid besteht. €Nt sprechend dem geof f neten Lactonring
der Strukturformel 1. durch Ubliche Hydrol yse und ferner gewtnschtenfalls
Unwandel n der vérshem nichaAlsprudhn, 6robeicdet Kathlgsator BEwe SliepBass fn stist () SONHakalkRpg aibdres
Sal z i n bbli clWebindvay deriForetel MéasRansyeNickel\ban aisdoialeom| Anendolanbesedl. N der

Hydr oxysaure in eine Verbindung der Fornel 1la durch Erwarnen in einem

i nert en LoskunYstahren edch Apsprutl 1, wabei digtfians imStufh (WAasthisptrasseistofigiutediestdite  Saur e
in Stufe (a) aus Chl orwasserstoffsaure besteht. 14. Verfahren nach Anspruch
12 zur Her &% eVorfahrgn Oﬂ?hA('SEF@Ct'FdY?QS'ﬁﬁRa&&'FISW&r(WﬁWWW@WMX'M et hyl)-N, 4-
di phenyl 1 - [2 t et r ahydr o- 4- hydr oxy- oxo 2 yran 2- 1
Hpyrrol -3 9 o Vorlrennaeh” Agspruch 1, ygbei fé fln AsN orqu ?@epgﬂ f(;g{l piel Substituiert

Ver bi ndung defYr C droxyl Trlﬂuormethyl AIkyI mit 1 |s 4 Kohlenstoffatgri(en), Alkoxy mit 1
| e 9_~~~E %;ﬁlstor#%om oder Autanoy_llo_ﬁ( %_FB Kohlenstoffatonﬁn ﬂ% 30 'a la 40 und
der Fwdr xy a h e I nd
dom qoof PraPoerurd ek RIsBTACS i R CIGP AR Ik i éfiondglcktly, GHtopRET S35
von 4- Met hyl - 3- oxo-N-p enylpentanan1d m t Benzaldehyd in Gegenwart eines

Katwel Y- satql Gertdhn Rdch ARsphudf i b6 MelsRung SRGR VeoktilaingZ AisGiwaRt au¥@E G iheng der
FOf mal XVI T gahs8(2-BRa-Biflorphenyl)-s-(trifluormethyl)-1H-pyrrol-1-yll-ethyl]-tetrahydro-4-hydroxy-2H-pyran-2-on;

K/ 20 trans-6-[2-[2-(4-Fluorpheny!)-5-methyl-1H-pyrrol-1-yl]-ethyl}-tetrahydro-4-hydroxy-2H-pyran-2-on;
trans-6-[2-[2-(4-Fluorphenyl)-5-(1-methylethyl)-1H-pyrrol-1-yll-ethyl]-tetrahydro-4-hydroxy-2H-pyran-2-
on;
trans-6-[2-[2-Cyclopropyl-5-(4-fluorphenyl)-1H-pyrrol-1-yl}-ethyl}-tetrahydro-4-hydroxy-2H-pyran-2-on;
trans-6-[2-[2-(1,1-Dimethylethyl)-5-(4-fluorphenyl)-1H-pyrrol-1-yl}-ethyl]-tetrahydro-4-hydroxy-2H-pyran-

25 2-on;
trans-Tetrahydro-4-hydroxy-6-[2-[2-(2-methoxyphenyl)-5-methyl-1H-pyrrol-1-yl}-ethyl]-2H-pyran-2-on;
trans-Tetrahydro-4-hydroxy-6-[2-[2-(2-methoxyphenyl)-5-(1-methylethyl)-1H-pyrrol-1-yll-ethyl]-2H-pyran-
2-0n;

oo trans-Tetrahydro-4-hydroxy-6-[2-[2-methyl-5-(1-naphthalenyl)-1H-pyrrol-1-yl}-ethyi]-2H-pyran-2-on;

U/ 30 trans-8-[2-(2-Bicyclof2.2.1]hept-6-en-2-yl-5-methyl-1H-pyrrol-1-yil-ethyl]-tetrahydro-4-hydroxy-2H-pyran-
2-on;
frans(t)-5-(4-Fluorphenyl)-2-(1-methylethyl)-N,4-diphenyl-1-[2-(tetrahydro-4-hydroxy-6-oxo-2H-pyran-2-
yl)-ethyl}-1H-pyrrol-3-carboxamid;
(2R-trans)-5-(4-Fluorphenyl)-2-(1-methylethyl)-N,4-diphenyl-1-[2-(letrahydro-4-hydroxy-6-oxo-2H-pyran-

_ 35 2-yl)-ethyl]-1H-pyrrol-3-carboxamid;

V trans-2-(4-Fluorphenyl)-N,4-diphenyl-1-[2-(tetrahydro-4-hydroxy-8-oxc-2H-pyran-2-yl)-ethyl]-5-

il trifluormethyl~1H-pyrrol-3-carboxamid und
trans-5-(4-Fluorphenyl)-N,4-diphenyl-1-[2-(tetrahydro-4-hydroxy-6-oxo-2H-pyran-2-yl)-sthyl}-5-
trifluormethyl~1H-pyrrol-3-carboxamid.

50

55
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*C L M SOH 1'7C—C-C-C.(CJ-|3)200XVIII—€|9)~U%

der Verbi ndung der Fornel XVII| M gp% ?igqnzal dehyd in Gegenwart eines
Kat al ysa- tors, einer Bass und eines inerte

V;r bi ndung der’ Fo.rrrel XV K> 20 N Losungsm ttel s me’lmm”mmm

~~~~~~~~~ ~120 Vertahref ndch Aképrich ClzarGiotstdfidigd)ngr VAebindung der Formel 1,
NH 30 XVI 1 (c) Unsetzen

der Verbindung der Formel XVII mt einer Verbindu der Fornmel: 35 OR O
NH2 CH2 CH2 -CH OR,, 40 worin Ro und RI1 fU Ak mt 1 bis 8

Kohl enss#of f at on{en) stehen oder Rlo und R1 1 zus n 45

-CH2 OH, CH3 -CH2- CH2- oder -CH2CH2CH2- bilden, {in genwart eines

Kat al ysators und eines inerte AMNYS- emiz)z-- LA el s zur Bildung einer
Ver bi ndung der Fornmel XVl 55 70 0 0

1330 172 B11111 11 1111 11111 C!fa: } F

OF -\ ™ CH2C, - 2 - C~v | Hd 2% R 15 10 - ~ -
~~~~~~~~ XVi wofln Riound RL1f{ kyl mit G,E’d?s 8 Kohl enst of f at on( en)
stehen oder R o und RL 1 zusanmmek

~ ~ = NH NH
. : NH
15 \O

&4‘
I
_ a
b 20
und der Hydroxysdure und pharmazeutisch akzeptabler Salze hiervon, entsprechend dem ged&ffneten
Lactonring der Verbindung der Formel i, durch:
(a) Umsetzen der Verbindung der Formel XVII
25
0
) C'-CH—CH-'C"C‘!(C-ig)z
O = c =0
NH —@
_ 85
o XVII
40 mit einer Verbindung der Forme!
e
45 . ¢) o)

HaNCH,CH; —k)—' CH2CO2R13

m—
m.--

50
worin Rz und Rs unabhéingig voneinander flir Wasserstoff, Alkyl mit 1 bis 3 Kohlenstoffatom(en) oder
Phenyl stehen oder Rz und Rs zusammen -(CHz),- mit n = 4 oder 5 bilden und Ri3 Wasserstoff
oder
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20.-CH2-CH . CH3 25 - CH2- CH2- oder -CH2- CH2- CH2- b|IW
schlieBlich Obliches bekanntes Uma Ver bi ndung .d

di‘'e Verbi ndung der Fornel 1,; (e) u%g?/aqnsc tenfalls Urrwaﬁwm 'W !’njilmn"rm
gebi | deten Verbindung der Fornel |, in eine Hydroxysaure entsprechendwde
geof f neten Lactonring der Strukturfor nmel |, ~durch Ubliche Hydrolyse und
ferner 90 gewanscht enfal | s Umwandel n| der Hydroxysdure in ein

ent sprechendes pharmazeuti sch akzept abl es 'SérI'QH:g n |iblicher bekannter Wi se
und gewOnschtenfal | s Unwandel n der Hydr oxy {je i n eine Verbindung der

Formel 1& durch Erwarnen in eineminerten LWstngsm ttel. 16. Verfahren nach
Anspruch 15, wobei der Katalysator in Stufe (a) aus der G_uppe Piperidin

und Ei sessig, 39arsteltt, icpinom ingepndifeynosmite! Eﬁ‘ds%‘é'f 'n&ﬁﬂgqute&rﬁwclamaoﬂ@é@w@r
ausgew-hlt ist. si“fez‘\/@F?“ﬁﬁP‘é‘ﬁ"ﬁ?@F\“"Aﬁg’ der K ta ysator a

fi-Aani o und d‘&@%gﬁgﬁ%&ﬁ% 'H"" B T Ttne Sl

Kat al ysatdr in
hydr oxyet hyI ) - 4 yséure ine en c endes pharmazeutlsch akzeptables

wUn e fall oln de ydroxysiure in eine
3, 4- Di met hyl - ﬁtrte;rﬁ%tx%jn {2t

hydr oxyet hyl ) 4- rret h| azo rom am I orid ausgewahit

Ist. 19. ,)/ey %Ffﬁi?enﬂf%&h & fé%b&%'e s’éﬁﬂﬁﬁ s{dér(a)'ééééﬂlafﬁé&é?&tof@é{ﬁe besteht.
3- Et hyl - 5- (2 hydr oxyet hyI -4-nmethyl thi azol fum brom d besteht. 45 20.

Verf ahren naghvediivgd hieh AhSpruchof2eiur dRFsteifdigaoy SOR-Phns)-83(4-PlubipReny§-2-(13HsthyikR1y1)-N,4-
G uppe R12C02 Hiphbiy-R2Atefangtrea-hinsy-6ke-2H-by iRyl ety HE G Rarboxaids CH2-
CCH2-, HXRCCH2CH2-, CsHs-, p-Cl-CsHs-, CICH2CH2-, mH3 CCs H5-, p-H3
C Hs- 20d¢8. Vedatiren-z0Hdrigellungdr Yerbisduhy HexFomrialidr ochl ori d ausgewahit ist. so
21. Verfahren nach Anspruch 20, wobei der Katalysator aus tert.-CQ H9 CO2 H
besteht. 22. Verfahren nach Anspruch 15, wobei die #ase in Stufe (b) aus
der Gruppe N, N-Diisopropylethylamn, Pyridin, N, ND¥ynethylanilin,
Triethylamn, 1,8-Di azabicyclo[5.4.0]undec-7-en, i azabi cycl o[ 2. 2. 2] -
octan, 42D net hyl ami nopyri di n upg ' t hyl et hyl endi ani n
ausgewahit Ist. 56 23. Verfahren i. di e Base aus

v
Triethylam n besteht. 71 , ﬂ:@l 72 Bl o
HIl 11, 22 [(II, illi 24. Verfahren [

acMyAnsy n(éﬁ r Herstellung von
(2R rang; S- (4- Fi uor phenyl ) -2-( 1- rrethylelh B - N, 4- d|p enyl -
-0 (tetrahydro 4- hydr oxy- 6- 0X0- 2 0Ynan- 2- yI Byl]-1
H pyrrol - 3-carboxam d. 25. . Ver bi nq 5 R7 Rs

Ia
40
o und der Hydroxysdure und pharmazeutisch akzeptabler Salze hiervon, entsprechend dem geéfineten
Lactonring der Verbindung der Formel! I, durch
(a) Umsetzen von 4-Methyl-3-oxo-N-phenylpentanamid mit Benzaldehyd in Gegenwart eines Kataly-
sators und eines inerten L&sungsmittels zu einer Verbindung der Formel XVill
45
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RL, . X 2> | 0 0 10

PO ) e TR BEOTAR ¢ ro RD

Bedeut ung besitzen und RS fM Al kyI K> 20 mt 1 bis

Kohl enst of faton{en), eine 3- bi.s 6-gliedrige Cycloal kyl gruppe oder

a, a- b met hyl benzyl steht. 26. Verbi ndung n&@ch Anspruch 25, worin R7 und Rs
flr Methyl stehen, Rg tert.-Butyl bBdeutet llund di e beiden optisch aktiven
Zentren R sind. 25 27. Verbindung n clt@mﬁm%k\c‘?ﬁz wobei bedeuten: R1
4-Fl uor phenyl ; R2 und Ra Wasserstoff; QR4 E R7 und Re Met hyl und K>J
30 Rs Isopropyl. 28 Ver bi ndung Al s;#uch 25, wobeli bedeuten: R1

4- Fl uor phenyl ; R2 Phenyl; 35 R Rd | sopropyl; R7 und Rs
Met hyl und RF tert.-Butyl. 40 29. nd g Anspruch 28, wobei die
bei den optisch aktiven Zentren R sind. 45 50 53 *C L M S 30.
Ver bi nddhg der Fornmel XVI F a 5 CH2
-CH OR1L 11 | CH~(CH3) 2 10 :

0O CGo NHi XVILI

15
{b) Umsetzen der Verbindung der Formel XVIII mit 4-Fluorbenzaldehyd in Gegeonwart eines Katalysa-
\4 tors, einer Base und eines inerten L3sungsmittels zur Bildung der Verbindung der Formel XVil

O 9
c CH~CH- c- CHCH;,)z

C-—O
25 NH—-@

U = | XVII

(c) Umsetzen der Verbindung der Formel XVl mit einer Verbindung der Formel:

35
v _ORip
NH,CH,CH, -CH
~
OR;,

worin Rio und Ry fiir Alkyl mit 1 bis 8 Kohlenstoffatom{en) stehen oder Rio und Ry1 zusammen

P ~CH,CH,
CH,

-CHz2-CHz~ oder -CH2CH2CHz- bilden, in Gegenwart sines Katalysators und eines inerten LGsungs-
50 mittels zur Bildung einer Verbindung der Formsl XVI

55

70




s, Xvl 20 worin R o und R ; fU Akyl mt 1 bis -
o Gl o b Faen S ver bl noundEh SRt Lo e, ﬁ?nﬂaoﬂlﬁlﬁﬂlglgjllllljlll

far Methyl oder Ethyl stehen odor Rio und R, 30 zusanmen -
35 bilden. 32. Verbindung der Fornmel 1V 40 R—? R8 x. o 0 F.wei ~
2CH2CO2R9 45 . ~~~~2NC 112CH2 CRc@2i §Q ~~~~~~~~~~~~~~~gg~~~~ SIV worin

bedeut en: R7 und RN unabhangi g vone#nanger VﬂﬁGEESCHf: M@kyl mt 1 bis 3
Kohl enst of f at om{ en) oder Phenyl 55 . R7 und Rs“Bysanmen - (d - 6) n-
mt n glesch 4 odor 5 und RO Al kyl n B-Kekl(ergs of f at on(en), eine 3-
bis 6-gliedrige Cycloal kyl gruppe odor aa-n'net yl - benzyl. 73 EP O

330172 B1 33. Verbindung nach Anspr cB4 U
I ¢ L MIJ i I* CH3 5 S adada C CH3
CH3 10 stoht. 34. Verbi ndung na®g Anspruch Sén wor jn bedeuten: R7 und

Re .Met hyl"™und Rs |sopropyl. 35. Verbindung nach AnSpy 32, worin

bedeuten: R7 und Re Methyl und Re tert.-Butyl. 18

% Xvi
L\“/ worin Rio und R4 flir Alkyl mit 1 bis 8 Kohlenstoffatom(en) stehen oder Rio und R;1 zusammen
K/ 20
-?HZ—CH-,
CH4

25 -CHz-CHz- oder ~CHz-CH2-CHa- bilden;
(d) und schlieBlich Ubliches bekanntes Umwandeln einer Verbindung der Formel XVl in die
Verbindung der Formel l,;
(e) und gewlinschtenfalls Umwandeln der gebildeten Verbindung der Formel I, in eine Hydroxyséure
- : entsprechend dem gebffneten Lactonring der Strukturformel I, durch Ubliche Hydrolyse und ferner
L/' 30 - gewlinschienfalls Umwandeln der Hydroxys#ure in ein entsprechendes pharmazeutisch akzeptables
Salz in Ublicher bekannter Weiss und gewlinschienfalls Umwandein der Hydroxysdure in eine
Verbindung der Formel |, durch Erwérmen in einem inerten L&sungsmittel.

16. Verfahren nach Anspruch 15, wobei der Katalysator in Stufe (a) aus der Gruppe Piperidin und Eisessig,
85 Ethylendiamin und Eisessig und g-Alanin und Eisessig ausgewihit ist. '

17. Verfahren nach Anspruch 18, wobei der Katalysator aus 8-Alanin und Eisessig besteht.

18. Verfahren nach Anspruch 15, wobei der Katalysator in Stufe (b) aus der Gruppe 3-Benzyl-5-(2-
40 hydroxyethyl)-4-methyithiazoliumchlorid, 3,4-Dimethyl-5-(2-hydroxyethyl)-thiazoliumjodid, 3-Ethyl-5-(2-
hydroxyethyl)-4-methyl-thiazoliumbromid und Thiaminhydrochlorid ausgewahit ist.

19. Verfahren nach Anspruch 18, wobei der Katalysator aus 3-Ethyl-5-(2-hydroxyethyl)-4-methylthiazolium-
bromid besteht.

20. Verfahren nach Anspruch 15, wobei der Katalysator in Stufe (c) aus der Gruppe Ri12CO2H mit Ri2
gleich CHz, CFs, CICHz~, CgHsCH2CHz~, CgHsCHz-, HO2CCHz-, HO2CCH2CHz~, CgHs-, p-Cl-CgHs-,
CICH2CHz-, m-H3C-CsHs -, p-HaC-Cg Hs- oder tert.-Cs He- und Triethylaminhydrochlorid ausgew&hli ist.

s0 21. Verfahren nach. Anspruch 20, wobei der Katalysator aus tert.-C4 HaCO2H besteht.

22, Verfahren nach Anspruch 15, wobei die Base in Stufe (b) aus der Gruppe N,N-Diisopropylethylamin,
Pyridin, N,N-Dimethylanilin, Triethylamin, 1,8-Diazabicyclo[5.4.0lundec-7-en, 1,4-Diazabicyclof2.2.2}-
_ octan, 4-Dimethylaminopyridin und N,N,N',N'-Tetramethylethylendiamin ausgewahit ist.
6
23. Verfahren nach Anspruch 22, wobei die Base aus Triethylamin besteht.

71



K
36., Ver pi ndung nach Anspruch 32, ausgewl hlt aus der G up m" IL
_Di et hyl et hyl - 6- ( 2- ami noet hyl 2, t 1 3d|oxan4acet
D ety ethyl6- (2. -2 G Byt | lIlllllHllIHHlJ
- D net hyl ot hyl - 6- (2- am noet hyl ) - 2- phenyl - 1, 3- di oxan-4-acetat; -
[ 25- (22, 4i 240qekBhlon | nadn %ﬁ higl 8% hléisteﬁu&%oﬁ%ﬁlﬂmslsxk FiuckpHeRBB/ - mbthylethylN.4-

, 3- di oxan- 4- apRdnfit1-[24ietran 4-hydrox§ Bxd-2HBpyrah-2lyl)-ethyl}-1H-pyrrol-3-carboxamid.
- Di net hyl et hyI 9- (2- am noet hyI )-6,1 O-di oxaspiro[4.5]-decan-7-acetat;

(2R-ci S) - 1251 Verbinaty layd Fataiegy It - 4 (2 am noot hyl ) -1

, 5- di oxaspi ro[ 5. 5] -undecan-2-acetat; (4R-cis)-1,|

- Di et hyl et hyl - 4-(2-am noot hyl )-1 3 di oxan-4- acet at ;

[ 2R- (2w, 4a, 6a)] -1, 1- Di not hyl ethyl 6 (2-am no%!SZ%e 2- ot hyl - 1, 3- di oxan- 4- ac
etat und [2S-(2a, 4fl,6p)]- Ryl

- Di et hyl et hyl - 6- ( 2- ani noeth -nmot hyl -1, 3 Odi 0Xn- 4- acetat. 25 37.

Ver bi nditthg der Fornel XXI R - |a8 BO-CH;CE, CI-:2C02R9

Xx 0 O NH2 -CH 2Cf(2'} CH2 S 95

H H xx' 40 worin B3 und)lRe unabhi ngHg vdhel nander fir Wasserstoff,
Alkyl mt 1 bis 3 Kohlenstoffat oﬁfon) oder Phenyl stehen oder R7 und Re
zusamef -(CH2)6- mt n gloich 4 odor 5 bilden. 38. Verbindung nach
Ansprucl'ﬁ 37, ausgew hlt aus der G uppe

(4R cis) - 6- (2 Am noet hyl ) - 2, 2- di met hyl - 111 3- di oxan- 4- essi gsl ure; 45

[ 2R™2a, 4a, Ba) ] - 6- ( 2- Ami noet hyl ) - 2- phonyl - 1, 3- di oxan- 4- ossi gsaur e;

[25-(2a, 4, $, GBad B, R2-ARMRNGSRY R did P ARPMbT 11an93 dbbroX@uautund HE4iESH Und IFE iftir Alky!
(7R2i s)r 9- ( ZnitANBis ERSIMHamion)) oifd SHRGYIEdgé cﬁgndimﬂgmppha&s.tagsmhﬁbenzyl steht.
(2R-cis)-4-(2-Am noot hyl )-1 ,5-di oxaspi ro[ 5. 5] undecan- 2- essi gsaur e;

(4R-ci s) - 428 %uamaumgetahyhr)spﬂ:ch 35, chiofx 81 udd BS Kir ihiyr Siehem(Ry tert.-Butyl bedsutet und die
[ 2R- ( 2a, 4a, 6agillentopfiseh Aktivencahtenl B siidk: net hyl - 1 |, 3- di oxan- 4- essi gsdure und
[ 2S-(2a, 4%, 68)]-6-(2- Ami noet hyl )-2-nethyl -1 , 3-di oxan-4-essigslure. 55 74

J~ ~~~ p5 S27. Verbindung nach Anspruch 25, wobei bedeuten: ~~~~~~~~~ EP 0 330 172 B1
EP0330172B1~ R+4-Fluorphenyl, ' 111111111 1111111110~ 11111 39. Ver bi ndl ung der
For mel V*-c Reund Rs Wasserstoff; MS *
R7X RS Rs Ethyl;

o R7 und Rs Methyl und
\_/ 3 Rs Isopropyl.

28. Verbindung nach Anspruch 25, wobei bedeuten:
R 4-Fluorphenyl;
Rz Phenyl;
35 Rs CgHsNHCO-;
s R4 1sopropyl;
e Ry und Re Methyl und
Rs tert.-Butyl.

40 29. Verbindung nach Anspruch 28, wobei die beiden optisch aktiven Zentren R sind.
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54 i

V\ﬁoggggfgf} Al klyl I_|m't 1H- 1g \Iéo\kll\?relnstoéﬁa?%nﬁn;mgggrn%g VﬂNMﬁW‘“@ﬂM“‘ |

oder R7 und Rs zusammen -(CH2),- mit n gleich 4 oder 5 bilden® urfd Rs Al kyI
mt 1 bis SoKedubicdag ae‘rfFawam(\&n), eine 3- bis 6-gliedrige Cycloal kyl gruppCe
oder a, a- Di net hyl benzyl bedeutet. 40. Verbi ndung nach Anspruch 39, wobei
bedeuten: R7 und Rs Met hyl und 20 RO | sopropyl. 41. Verbindung nach
Anspruch 39, wobéi R7 und Rs f© gLyl stehen; Rs tepR,;Butyl bedeutet und
di e bei den optisch aktiven Zentr¥ J ndCrlasﬁzzi?CI'i\leE)R| ndung der Fornel VI
R7 R8 30 N. 11 00 NC H2C
CH2CO2H H H 36 VI 40 worin Ry Ghaag, 9, vonei nander fUr
Wasserstoff, Alkyl mt 1 b| s 3 Kohl enst if f atifor( en) odor Phenyl stehen oder
R7 und RS zusamen -(CH2),- mt ' ._% bi | den. 43 Ver bi ndung
nach AnsBruch 42, wobei R und R§ Met hyl ehen und di e bei den optisch
aktiven Zentren R sind. 48 50 55 EP O 3 ¥172 Bl 44. Verbi ndung der

Formel VA : C L M R7
R8 5 0 O I
N-C - H.,gC CH2-CI H | - S
\f XVl
K) 20 worin Rio und Ri4 fllr Alkyl mit 1 bis 8 Kohlenstoffatom(en) stehen oder Rio und Ry1 zusammen
—CHz-?H-
CHq

25
oder -CH2-CHz-CH2- bilden.

81. Verbindung nach Anspruch 30, worin Rio und Ri1 flr Methyl oder Ethyl stehen oder Rio und Riy
U/ 30 zusammen '

-CH,CH~
}
CHjy
. 35
et bilden.
32. Verbindung der Formel IV
40
Ry ,Rs
. o] 0
“ E,NCH,CH> —J.\):"‘ CH,CO2Rg
: [}
H H
% | v

worin bedeuten:

R; und Rs unabhiingig voneinander Wasserstoff, Alkyl mit 1 bis 3 Kohlenstoffatom(en) oder Pheny!
85 oder Ry und Rg zusammen ~(CHz),- mit n gleich 4 oder 5 und

Rs Alkyl mit 1 bis 8 Kohlenstoffatom(en), eine 3- bis 6-gliedrige Cycloalkylgruppe oder a,a-Dimethyl-

benzyl. .
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H H;10 VIl 16 worin R7 und Rs unabhangi g vonei nander far Wasserstoff,

Alkyl mt 1 bis 3 Kohlenstoffato henyl stehen oder R7 und Re
Zusanmen -(CH2),- mt n gleich 4n%dg%3§ql§i?gen y45 Ver bi n

Anspruch 44, vvobe| R7 und Rs far Methyl stehen und die bei ’Tgﬂll mg“ﬂlllﬂlllm
aktiven lss)Verbil?dangnachﬁﬁHpruemstwsﬁand.quG. Ver bi ndung der For

R7 Re x O O NCH2 I--, .-CHCH=CH2 H H 36

VI}II worin R7 und Re unabhi ngi g vonei nander fOr WasserstoNf, Al kyl mt 1
bi s 3 Kohl enst of f at on{en) odor Phenyl sf&&hen und R7 und Re zusammen
-(CH2)®- mt n gleich 4 oder 5 bilden. _‘éacuzg? Ver bi ndung nach Anspruch 46,
wobei R7 und Re fUr Methyl stehen und dI|% béi den optisch aktiven Zentren R
si nd. 4& Verbindung der Fornel XVII 45 §Hy 0O b 56 XVII 76 EP O
330 172 B1 I~ ~ ~ilH 1111011DI fINDO 49. M schung von Verbi ndungen der
Formel XVil| c L S05

Y1l C¥-C d‘P"(‘CI—B) 2 b CCO XVIll Revendl catlons K> 20 1. Un proced6 de

reparati
prep sgnVerbllliIJLng nach \Aﬁsp(rju%h Bé) wgll'flnl beedeuten 7 und Rs Methyl und Rs Isopropyl.
85. Verbindung nach Anspruch 32, worin bedeuten: Ry und Rs Methyl und Re tert.-Butyl.

15
36. Verbindung nach Anspruch 32, ausgewéhit aus der Gruppe

\,.f (4R-cis)-1,1-Dimethylethyl-8-(2-aminoethyl)-2,2-dimethyl-1,3-dioxan-4-acetat;

e [2R-(2,4a,6a)]-1,1-Dimethylethyl-6-(2-aminoethyl)-2-phenyl-1,3-dioxan-4-acetat;
, [2S-(2,48,68)]-1,1-Dimethylethyl-6-(2-aminosethyl)-2-phenyl-1,3-dioxan-4-acetat;
o (7R-cis)-1,1-Dimethylethyl-9-(2-aminoethyl)-6,10-dioxaspiro[4.5]-decan-7-acetat;

(2R-cis)-1,1-Dimethylsthyl-4-(2-aminoethyl)-1 ,5-dioxaspiro[5.5]-unqecan-2-acetat;
(4R-cis)-1,1-Dimethylethyl-4-(2-aminoethyl)-1,3-dioxan-4-acetat;
[2R-(2a,4,6a)}-1,1-Dimethylethyl-6-(2-aminoethyl)-2-methyl-1,3-dioxan-4-acetat und
[2S-(2x,48,68)}-1,1-Dimethylethyl-8-(2-aminoethyl)-2-methyl-1,3-dioxan-4-acetat.
25 :
87. Verbindung der Formel XXl

Ry Rg

U w0
o ol
NHZ—CHZCHZ/!\/I\ CH,CO,H

(o)

*
: )
L} [ ]
. 85 H H
XX1
40 worin Rz und Re unabhZingig voneinander flir Wasserstoff, Alkyl mit 1 bis 3 Kohlenstoffatom(en) oder

Phenyl stehen oder Ry und Rg zusammen -(CHz},- mit n gleich 4 oder 5 bilden.

88. Verbindung nach Anspruch 37, ausgewahlt aus der Gruppe
(4R-cis)-6-(2-Aminoethyl)-2,2-dimsthyl-1,3-dioxan-4-essigséure;

45 [2R-(2a,4a,6a)}-6-(2-Aminoethyl)-2-phenyl-1,3-dioxan-4-essigséure;
[2S-(2a,48,6 8)]-6-(2-Aminoethyl)-2-phenyl-1,3-dioxan-4-essigsiure;
(7R-cis)-9-(2-Aminoethyl)-6,10-dioxaspiro[4.5]decan-7-essigsiure;
(2R-cis)-4-(2-Aminoethyl)-1,5-dioxaspiro[5.5Jundecan-2-essigséure;
(4R-cis)-4-(2-Aminoethyl)-1,3-dioxan-4-essigséure;

50 [2R-(2a,4a,6a)}-6-(2-Aminosthyl)-2-methyl-1,3-dioxan-4-essigséure und
[2S-(2a,48,68)1-6-(2-Aminoethyl)-2-methyl-1,3-dioxan-4-essigsiure.
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25, N R -CH2CH ' A ~~-C2H' 30 35

et d'un di hydroxyacide et des sels jauement accept abj es de ce
déf ni er, correspondant au cycle Iac?giyééaga'\?gtrdt du d~rivd de f @
| aquel l e: Ri represente un radical 1 -naphtyle, 2-napht ” " n m””"

cycl ohexyl egg. w@in&h,g)@y.lmﬁgwl e, norbor- nenyle, ph6nyle, un raditalc ph
substitu6 par: un atone de fluor, de chlore, de brome, un groupe hydroxyle

trifluoronmethyle, un 40 Ry adggal al kyle conportant de 1 & 4
at ones de carbone, un radical alcoxy corrp ant de 1t 4 atones de carbone,
ou al caneyl oxy conportant de 2 a 8 atoneg de aarbone, benzyle, 2-, 3-, ou

4-pyridinyle, ou 2-, 3-, ou 4- py&,;.dlﬁng:l &coxﬁde R% ou R3 represente

i nddpendanment un at one d’ hydr ogerie, 2 Gal CHe 9# conportant de 1t 6
atones de carbone, un radical cycl opr opy{l q_ycl obutyl e, cycl opentyl e,

cycl ohexy- 45 | e, phenyl'e, uUnh radical phenyle substitue
par un afbne de: fluor, chlore, bronme, un groupe hydroxyle,

trifluoromethyle, un radical alkyle comporgyant de 1 A 4 atones de carbone,
ou al coxy corrportant de 1 & 4 atones de carbone, cyano, trifluoronethyle,

ou - CONRs Rs, gﬁip r?aqHae nabgj?i n mam%r sersto?fo e r:gfgpgqgﬁl tom{ah). oder
atome d' fydr Ogﬁé}fr stdhdn bt gé‘ Qﬁhﬂ bifden Wﬁénﬁ .tqodél,ﬁ
un radica 'Kbhibnstotatorh e%s-l? L dﬁg d&fb detdla-Biie b&#ﬁl {et
chlore, de bronre, un groupe cyano ou un ra trngl uor omret hyl ;
rep\&esente 400 verBRbing Inachl AR¥prén 38 W84 hadbteRle 1 t 6 atones de car bone
cycl opropyl e, R¢Yifid ﬁw&h{dl gnd Cycl opentyl e, cycl ohexyle ou trifl uoronethyle;
55\ QW compisopepyl.(a) |a rbaction de 1,6-heptadi bne-4-0l avec: (1) un

al kyllithlum (2) puis avec de |'iode et du di oxyde de carbone, et 77 EP
0 330172 B1l41. Verbindung nach Anspruch 39, wobdi Ry und Rs flir[MethylVstehel; Re3terttButyvl batetitetnamd tdiede
| ' i odocar bonateidenrptischekliven Zeetrandbsild ant in situ avec une base dans un

al cool aqueux a environ O ' C A environ 40* C, de faQon A obtenir un

conpose &e 42 Vaibindung der Formel VI 0 OR
LSWUuCHR2- CH2CHUCH2 9 4 H H 10
I X -
Ry Rg
U/ 30 o) 0
NC=H,C —g\/.!—cazcozﬂ
?
H H
’_ 35
_ VI
40 worin Rz und Rs unabhéingig voneinander filr Wasserstoff, Alkyl mit 1 bis 3 Kohlenstoffatom(en) oder

Phenyl stehen oder Ry und Rg zusammen ~{CHz),- mit n gleich 4 oder 5 bilden.

43. Verbindung nach Anspruch 42, wobei Ry und Rs flUr Methyl stehen und die beiden oplisch aktiven
Zeniren R sind.

&0

56

75



(b) le traitement du d6rivé de fornmule I X avec: (1) un cyanure alcalin &
“environp 0 C a environ 40 aC, et 1 la reactiondu—eteb—r
|ﬁtern3diaire resultant in situ av§P°Jﬁ°FE%E§|f fornant acet resence

d' un aci de pour conduire au deriv6é de fornule Vil: ﬂmﬂ”fﬁ["lﬂﬂm
NC-HC | - ,saChibihtiuhdiderformet iH 25 VI 11 dans | aquel | e: w 30 JH"I
Rs repr 6sent ent 1 ndépendament un atone d' hydrogbne, un radical aIker
conportant de 1 A 3 atones de carbone, un radical phenyle ou R7 et RB

fornment ensenble -(CH2)r-, dans |equel :Rp_ Ry est egal h 4 ou 5; (c) le
traitement du ddrivé de fornule Vil avec;)@b (1) I'ozone dans un
solvant inerte, et (2) la reaction de |9 nte nediaiﬁe r~sultant in situ

avec de |'oxygbne et de la trlphgnyigﬁ W ON -20 C A -78 C pour

obtenir un derive de fornmule VII: : '

R7 R * ox o 0 NC HC B CUa2CH 45

H HoVI 1 50 dans | aquel | e: -R7 et Re .sont tels que definis

i -dessus; (d) le traitenment du d~rivée de formule VII avec un r~actif

oxydant a environ 0O- C pour condujre au deriv4 de formule VI: 65 78 /

~ s EP O 330 172 Bl VII|j| 11| ii il | g EP0330172B1

~ ———— slflll 11111)111 HII~ 11 11 111 R7 a, x 5

NC - H2 4Q—|2%|_h7*und Rs u?labhﬁngig voneinander fir Wasserstoff, Alkyl mit 1 bis 3 Kohlenstoffatom(en) oder
‘\,,( Phenyl stehen oder Ry und Rg zusammen -(CHz),~ mit n gleich 4 oder 5 bilden.

45. Verbindung nach Anspruch 44, wobei Ry und Rs flir Methyl stehen und die beiden optisch aktiven
20 Zentren R sind.

48. Verbindung der Formel Vili -

25 ' Ry Ra
0" "0

| Nc-x-lzc—!\):—cnzcn=cxz
e B A
35 VIII

worin Rz und Rs unabhiingig voneinander flir Wasserstoff, Alkyl mit 1 bis 3 Kohlenstoffatom(en) oder
Phenyl stehen und Ry und Rs zusammen ~(CHz),- mit n gieich 4 oder 5 biiden.

40 47. Verbindung nach Anspruch 48, wobei R; und Rs filir Methyl stehen und die beiden optisch aktiven
: Zentren R sind.

48. Verbindung der Formel XVlI

| g -
F"@‘-C“CH—(EH-C—CH(CHg)z

50 c=0

NH—©
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H ; H 10 VI dans

~I‘aquelle R7 et R a sont tels g %e ?}3 |-dessus ﬁ‘ﬁm
dif deri‘ve de formule VI avec un d6ri 15 Hal -

| aquel | e: Hal est un atone d' hal ogbne et Ju 20 @HMJMHH"I
un radi cal agmgﬁumqgrg.a@hgg@eﬂpﬁnaxeﬁlones de carbone, ou*ure

cycl oal kyl e conportant de 3 A 6 nenbres, en presence d' une base pour
conduire au derive de formulo V8: 25

R7 R Ox NC- H2C CHI C02 30 H H Va 35 dans | aquelle:

R7, R et K90 sont tels quo dM F'n-}s ci -llessus; le traitenent du ddriv4
de fornulo VI avec un deriv6 de fo IC(CZr@ﬁ-@"RéB dans | aquol | e: R9b
represente un radical butyle tertidyre r'%l e tertiaire ou

aa- di ndt hyl benzyl e, en presence d' un agent d'activation,
d' une quantite catal ytique d' une vant inerte pour conduire

au derivéd®de formuls Vb: R7x a8 o +, t KCH2CO2Rgb . a H
H 55 Vb 79
15 XVIII
hd Revendications
N\ 20 1. Un procédé de préparation d'un dérivé de formule I:
OH
R.
25 Rz 1
N=CH,CH, g oo
o R3
O/ 80 R‘
I
36 et d'un dihydroxyacide et des sels pharmaceutiquement acceptables de ce dernier, correspondant au
&_‘, cycle lactone ouvert du dérivé de formule |, dans laquelle:”
' Ry représente un radical 1-naphtyle, 2-naphtyls, cyclohexyle, cyclohexylméthyle, norbor-

nényle, phényle, un radical phényle substifué par:
un atome de fluor, de chiore, de brome, un groupe hydroxyle, trifluorométhyle, un

40 radical alkyle comportant de 1 3 4 atomes de carbone, un radical alcoxy comportant
de 1 & 4 atomes de carbons, ou alcanoyloxy comportant de 2 & 8 atomes de carbone,
benzyle, 2-, 3-, ou 4-pyridinyle, ou 2-, 3-, ou 4-pyridinyl-N-oxyde;

Rz ou Rs représente indépendamment un atome d'hydrogene, un radical alkyle comportant de 1
2 6 atomes de carbons, un radical cyclopropyle, cyclobutyle, cyclopentyle, cyclchexy-

45 le, phényle, un radical phényle substitué par un atome de:

' fluor, chiore, brome, un groupe hydroxyle, trifluorométhyle, un radical alkyle
comportant de 1 & 4 atomes de carbone, ou alcoxy comportant de 1 4 4 atomes de
carbone,
cyano, trifluorométhyle, ou -CONRs R, dans lequel:

50 Rs et Rs sont indépendamment: un atome d’hydrogéne, un radical alkyle comportant de 1 4 6
atomes de carbone, un radical phényle, un radical phényle substitué par un atome de
fluor, de chlore, de brome, un groupe cyano ou un radical trifluorométhyl;

Ry représents un radical alkyle comportant de 1 & 6 atomes de carbone, cyclopropyle,
cyclobutyle, cyclopsntyle, cyclohexyle ou trifluorométhyle;

&5 qui comprend:

{a) la réaction de 1,6-heptadiéne-4-ol avec:
(1) un atkyllithium,
(2) puis avec de l'iode et du dioxyde de carbons, et
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~~~~~~~~~~ EP O330 172 B1 III Il il Il il EP O 330 172 Bi

ér%‘l_lllll'! ~~11111! 1111 11111 11 113} & L M S+ dansl ﬂmﬁ!ﬂ ,L Al 11l
Asvet Rob sont tels quo dMinis g’-od%ss?sﬁg;m(f) le traitemen I! c ”!',

formul e Va avec de |'hydrogbne en pr esence d'un catal yseur et d'un acide A
environ 0 * C a @yiiramimerOde riddocatdhkdte mdRRYAlalné rsbuttdit il Siful 6 GHO ba&y dBé Bn LRI 5

R7 RS oxl 10 aqueux & environ 0°C & environ 40 °C, de fagon & oblsiiNed-édmpiEsé de formule IX:
CH2C02R98 H H 15 IV a
dans laquelle: R7, s et RAga sont tels quo ddfinis ci-dessus; | 20
ou | e trsai tenent du derive de formulg Vb c-de 1" hydrogbne en presence

d'un catal yseur ot d'un acide ou d'm fy %it ‘une base a environ O
IC A environ 70 * C pour conduire a uk dergv eﬁ?rﬂrﬁle | Vb: 26

R7 RS H2NCH2CH2 4k. .-, A--CH2CO2Rgb g 30§

H HI1Vb 35 dans laquelle: R7, Rs et R~b  sont tels quo definis
ci-dessi%; (g) le traitement du derive de foggul o | Va avoc un derive de
formulo I'l1: ' o] oR

R3. 45 IJI dnflau | e: so R, R, Fas et A

i"'i"i‘F%“"Bﬁ -”gﬁg ‘%Lf% ‘."@%ﬁ ‘Uﬁc‘.sow,q{n i nerte pour conduire au
n, cyanus.aicy énviron & environ , ot

) la rédction du diol intermédiaire résultant in situ avec un réactif formant acétal en présence

d'un acide pour conduire au dérivé de formule VIIi:

sont tels quo

40
-CCHCHCR
i
déri ve dg f or nul
1

.RT R.

NC"HzC-K)—cxzca=cug

. (]
s 1
. 1
H H
25
VIII
. dans laquelle:
S R; et Rg  représentent indépendamment un atome d'hydrogéne, un radical alkyle comportant

de 1 2 3 atomes de carbone, un radical phényle ou Ry et Rs forment ensembie
~(CHz),~, dans lequel:
n ost égal & 4 ou 5;
. (c) le traitement du dérivé de formule Vil avec:
35 (1) I'ozone dans un solvant inerte, et
\( {2) la réaction de I'intermédiaire résultant in situ avec de 'oxygéne et de la triphénylphosphine 2
environ -20°C & -78° C pour obtenir un dérivé de formule VII:

o | e

07 o 9
. uc-a,c—j,\):—ca,-ca
" H O H
VII
g’
80 dans laquelle:

Ry ot Rg sont tels que définis ci-dessus; _
(d) le traitement du dérivé de formule VIl avec un réactif oxydant 2 environ 0°C pour conduire au
dérivé de formule VI:

58
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EP O $30172B1 Sl 11111 111/i ii 111/ RS W
: R, R 4 N CH2CH2

H R4,40 I1a 25 dans | aquel | e: EF S 33(1?1272% R7 Rs et ,m”ﬂﬂﬂuujfummm
q definis ci-dessus, ou lo traitenment du der|v6 de forrrule

“Uderive de forrmule Il dans un sol vant |nerte pour conduire au derivd de

formule lib: J) 20 Re RR7 R 25

)AN  ~~~~~~ C H2CH2 CHZCCZ Rsb>¢ R4 a4 30

b dans laquelle: R, R Re, RP, R7, Rs® sont tels que ddfinis

ci -dessws; (h) et finalenent le ttlen-ii d. cqlgcbgg de formule Il. avec:

35 (1) un acide en presence d'ur} solyant inerte, (2) suivi de

| ' hydrol yse a | aide d' une base, (3) suivil d' ute 4tape de neutralisation

avec un acide, et (4) dissolution et/ou chauffage dans un solvant inerte
avec el m nation conconmitant de |'eau pour gpgenir un ddriv4 de fornule 1,

40 QU traitenment du ddrivd de formule Il b avec: (1) un acide on
prdsence d' un solﬁant inerte, (2) suivi de |"addition d" une base, (3) suivi
d' une etape de i S ﬁttqu‘ Viahis e d |de et (4) dissolution et/ou

chauf f age dans ézrétER rxeqp aég‘gﬁ eor&mgq,l G&Pﬂ&?g%&r}o&ggcomtant de | seau pour

45 obtenir un dbériv SI cela est n6cessaire,

la conversion iglerivd de formule | resultant en un di hydroxyaci de

' otdyespondant au cycl e lactone ouvert de fornule structurale | par une
hy®¥ol yse cl asgafumuéle: de plus, si cela est necessalre, |a conversion du

di hydr oxyaci de eRalun estlin aﬁ;haramﬁ@ualequerrent accept abl e correspondant par

dks/ noyens cl asSRguestain, radital allcorpbridhEde s 4 @ dtanes |da carbsneLsusunogioupsl cgaidalkde

phar macout i quenent acoepdriaitlde 3 &re mspbras) @ntprésancerd'whs fbpshr pouy aoiddie padérige de

t echni ques cl assi quedormtle Vgi col a est n6cessaire, |a conversion du

di hydroxyaci de en un derive de fornmule | par chauffage

25 Ry R.
OXO
o Nc-ugc—!\):—C!‘lzCOan
U/ 80 l.'l il
. 85 Ya
el dans laquelle:

Rs, Rs et Ry,  sont tels que définis ci-dessus; ou le traitement du dérivé de formule VI avec un
dérivé de formule:

HO-Rgy,

dans laquelle: :
Rey  représente un radical butyle tertiaire, amyle tertiaire ou o,a-diméthylbenzyle, en présence
45 d'un agent d'activation, d'une quantité catalytique d'une base et d'un solvant inerte pour
conduire au dérivé de formule Vj,:

Rq Rg

50 X

0o o

NC=H,C 'J\/l_ CH,CO2Rgp

m.
m--
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dans yn solvant inerte. 2. Un procddd selon |a revendi catirer——caractbrise .

en co . quo |"alkyllithiumdans |'e t le n- 55 l1ithium 3
Un prdcedd selon |a revendicati o??&@%ﬁc bris4 en co queimm,c"ﬂﬁrl m"ull
alcalin dans |'dtape (b) est du cyanure de potassium 81 ¢ b y
. Un procededselgisnb:a revendi cation 1, caract~ris6 en ce que le reacti¥ -
oxydant dans | 't Bpet Resl) st tels qud définixyidiessde chrone/ aci de sul furique/ eau. 5.
Un proc6d6 sotfoa thisemsstvdanddiieode formulb, VaGasidcadit Ihiydregin@ on présefiteod inccatalybalr wisdunm
dans |' et ape édide dpamuiron|0aC% environ 7Qr1Ce pawr ednidare adm dédkéide fordde Vgr nul e 1V, est du
di oxydeé de platine. 6. Un procede selon | a revendication 1, caractdris6 en

ce quo |l e catalyseur et |la base dans |'etape (f) pour la preparation du

derive de formule | Vb sont respectivene®?| gRei ckel de Raney et |'anmoniac

anhydre. 10 7. Un proced6 solon |la reveg ation 1, caracterise on ce quo

| ' aci de dans |'etape (h) est de |'acide ghlorhydrique. 8 Un procede sol on
“la revéhdication 1, caracteri s@e@ﬁz@@z@%@ﬁz%,l '6tape (h) est de
| ' hydroxyde de sodium 15 9. Un proc6de &elod | a revendication 1,

caracterise en ce quo R represente un rBdic8l 1-naphtyle, norbornenyle,

phényl e ou phenyl e substitue par un atone de fluor, chlore, brome, un

groupe, hydroxyle, trifluoromethyle, un radigal alkyle conportant de 1 & 4

atonres de carbone, alcoxy conportant de | a & atones de carbone, ou

al canoyl oxy conportant de 2 & 8 atones de carbone. 20 10. Un proced6 sol on

| a~evendi cat U8 laqueligar act eri s4 en ce quo R4 reprdsente un radical alkyle

conportant de IR,aRHetdH, 0 NMEsontdels Gl dafiiesi-dsegas; opr opyl e ou trifl uoronet hyl e.

18/ Unapr ocW4 sol on | a rave Baliemanitido dérvé @b fqpaulé V) &ve derhRaragtine Bn présshcdieiin Ve

sel ectionne dans | e groupmtaSeur et d'uc @cidd ed dlab catalyseur et d’une base A environ 0°C 3

trans- 6-[ 2-[ 2- (4-f | uor ophahwiyon)70 5C pdur ednHuine 2axelbidve d fotmule 1Vy,:

H pyrrol -1-yl ] dt hyl | t et rahydr o- 4- hydr oxy- 2H pyran- 2-one;

trans-6-[ 2-[2-(4-fluorophenyl)-5-m-thyl-1 Hpyrrol-1

-yl ] - 48yl ]t et r ahydr o- 4- hydr oxy- 2H pyr an- 2- orié&, ,Rs

trans--[2-[2-(4-fluorophenyl)-5-(1-nethyl et hyb%

H pyrrol -1-yl ] 4t hyl ] ttrahydro-4- hydroxy-2H pyifan- 030 2- one;

trans-6-12-[ 2-cycl opropyl - 5- (4- f | uokglGBs )= +—CH,COsRgp

pyrrol -1-yl]6thyllt]trahydro-4-hydroxy-2H pyran-2- one;
thens-6-[2-[2-(1,1 -di methyl ethyl)-5-(4-fluor8pher§l)-1 Hpyrrol-1
-yl ] 6t hyl ]tdtrahydro-4-hydroxy-2H pyran-2-one;

IVb

y 35
\_f dans laquelle:
' Ry, Rs 6t Rgp  sont tels que définis ci-dessus;
(9) le traitement du dérivé de formule IV, avec un dérivé de formule III:

40 o) o
" ”
Rl-C-t;:H-('ZH-C-R 4
- Ry Ry
45
I11
dans laquelle:
50 Ri, Rz, Rs et R«  sont tels que définis ci-dessus;

dans un solvant inerte pour conduire au dérivé de formule 1,

55



35 = trans-t~trahydro-4- hydroxy-6-[2-[2-(2- nethoxyphen ‘, | -1
I-F"pyﬁrol 1 -yl]6thyl]-2H pyran-2- EP'$¥330 17 ’ ﬂrg Z/”’ I”"I
trads- tdtrahydro- 4- hydr oxy- 6-[ 2-[ 2- (2- nﬁtﬁoxyphenyl) 5-(1 - nﬁthfle h b

\{bkbyrrol 1 -yl]6thyl]-2H pyran-2-one;

trans-tetrahydro-4-hydroxy-6-[2-[2-nethyl-55(1 -paphtal enyl)-1 H pyrrol -
-yl ] 4t hyl J- 2H pyr an- 2- one 40 Ry trans- -(2-bicyc|o[2,2,1
] hept - 5B- n- 2-yl - 5- n6t hyl - rol-1 -yl)6t pdt r ahydr o- 4- hydr oxy- 2H

pyran-2-one; trans-()-5- (4 fI -ﬂgﬁ%kg-z- I th IGEQyI) N, 4- di phi nyl -
- A- 2-!N/n$f fé‘l‘z] Rga

-[ 2-(t é rahydr o- 4- hydr oxy- 6-
H- pyrrol e- 3-car boxamni de; (R trans)-5-(4-flprophenyl)-2-(1
-mt hyl et hyl ) - N, 4-di phenyl - 1-[ 2-R¢ et r ahydr o-4- hytiroxy- 6- oxo- 2H 45
pyran-2yl)6thyl J-1 H pyrrol e-3-carboxani de;
(trans)-2-(4-fluorophdnyl)-N, 4-di phenyl -
-12- (té?rahydro 4- hydr oxy- 6- oxo- 2H pyran- 2yl) et hyl ] - 5- trifluoronethyl-
H pyrrol e- 3-car boxam de; et (tans)-5-(4- thorophenyl) N, 4- di phenyl -

-[ 2- (t 6t r ahydr o- 4- hydr oxy- 6- oxo- 2H pyr an- 2yP) 6t hyl | - - 2- trlfluoronethyl-
H pyrrol e- 3-car boxam de. 50 55 82 EP 0 330 172B1 S |

111 11311 011 gdndagldhepr 0cdd6 selon | a revendication 1, pour |a preparation
. d un deriv6 de Iﬁ{?h{ﬂis%' ks, ROet Ry, F sont tels que définis €ifdbbsds, 2 - 10a

H 6l le traitement &u ddrivd 88 F0omuieOy,, ave®um déié de formule Il dans un solvant inerte pour

QH*ZO a et |' byndiimdey-daes de fornisil,: que des sel s phar macout i quenent

accept abl es de co dernier correspondant a 25 un cycle lactone ouvert du
os@ de fornule la. qui conprend:. (a) Iq§r~a§tion du ddriv4 de fornule
XVI1: 0 0 30 R; N8 F

C- CH CH G- CH (CH3) 2 bNHO

e
~ N=CH,CH, —l\)'_ CH,CCyRgp

25 R '
3 H
Ry

: II
N b

dans laquelle: .

Ri, R, Rs, Ry, Ry, Rs 6t Rg,  sont tels que définis ci-dessus;
{h) et finalement le traitement d'un dérivé de formule ll, avec:
) 35 (1) un acide en présence d'un solvant inerte,

t\/ (2) suivi de I'hydrolyse 2 I'aide d'une bass,

(3) suivi d'une étape de neutralisation avec un acide, et
(4) dissolution et/ou chauffage dans un solvant inerte avec élimination concomitant de l'eau pour
obtenir un dérivé de formule |,
40 ou traitement du dérivé ds formule ll, avec:
{1) un acide en présence d'un solvant inerte,
(2) suivi de I'addition d'une base,
(3) suivi d'une étape de neutralisation avec un acide, et
(4) dissolution et/ou chauffage dans un solvant inerte avec élimination concomitant de I'eau pour
45 obtenir un dérivé de formule I;
(i) et, si cela est nécessaire, la conversion du dérivé de formule | résultant en un dihydroxyacide
correspondant au cycle lactone ouvert de formule structurale | par une hydrolyse classique et de
plus, si cela est nécessairs, la conversion du dihydroxyacide en un sel pharmaceutiquement
acceptable correspondant par des moyens classiques et, si cela est nécessaire, la conversion du sel
50 - pharmaceutiquement acceptable correspondant en un dihydroxyacide par des techniques classiques
et, si cela est nécessaire, la conversion du dihydroxyacide en un dérivé de formule | par chauffage
dans un solvant inerte.

2. Un procédé selon la revendication 1, caractérisé en ce que I'alkyllithium dans I'étape (a) est le n-
55 butyllithium.

3. Un procédé selon la revendication 1, caractérisé en ce que le cyanure alcalin dans I'étape (b) est du
cyanure de potassium.
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XVI'Iq4O avec un ddriv6e de fornul s 45

ey

R7--, R8 0. 0 H2NCH2CH2 a' . a I?I,? H da !!WI' ﬂﬂ Hlm
ot Re repr dsent ent mdependarment un one d' hydrogbne un rsa
hportant 56 de 1 A 3 atones de carbone, un radical

phényl e, 4. 0un IBrocédé d8in flDrevBnbitation 3. CdubicBriss (dntdd)qlie Jo Badlit oxyaditi @dnk €&tagd (d) est lo
est 6gal atriéxyds dbchrerhe/deiia sulfurique/esiepr dsent e un at one d' hydr ogbne ou 83 EP

0 330172 Bl1ll / ~~~~~~~~m 111 1 *#

H I 11118 RUhIprccEd® $elon3a +@uendliddtids 1, caractérisé en ce que le catalyseur dans ['étape (f) pour la
CH3 dans uRrépasitiomea déripide flormulstiVa est durdigxyderderplatinge | ' i nt er medi ai re r6sul t ant
avec un aci de pour conduire au d~riv6 de formule I.; 10 (b) et si

col a est6 nYe exeded selon I revendication 1 oearagiérisd @p ico guede cqtalysays|obla basedars it Rewr un
hydr oxyaC| t‘fé"@é’ﬁ?‘@ﬁ&ﬁ’d’éﬁﬁ W'%Ve?@" TesRoptypraen gynickel daéawewwﬂm@owmx% elle

a par d ol SSi I cola st necessaire,

conoPs1 "o UB ORI 25,3 PP o Pt i, 40 T oea B 381 e
correspondﬁ‘pwg? I es noyens cl assiques et, si cola est necessaire,
conver sipon dans
un sol vaér')lt Q&g )ég'?f'géy%%@&ﬁ@ée %@%ﬁ éc/)"ncel lie ragp\r?géch a%pgﬂ{) g%gé‘{dggf risa
en ce,;quo I acl de dans |'etape (a) correspond a |'acide chlorhydrique. 14.

Un pr OC@euﬁ QrdeBdd sbidnCY GEEhE@LANOT chracBlisePaUse hid BRI fiprsébkd G rddRal 1-naphtyle,
((2R- tr ans) népdrdknib, lbﬁér@léfbﬂ Py gut{sﬂtué phr un atorRe?§b fluor, chiore, brome, un groupe hydroxyle,
Mhy| dt hy trifladbndbttiePliadiéat dikyle comportant de 1 4 4 atomes de carbone, alcoxy comportant de 1 2 4
- [ 2- (t et r abykissde’calbyst; OXicaBoyixp coripognt @612 £ bfo@bd e darbdnd+ pyr r ol e- 3-
sar bozani de. 15. Un procedd de preparation d' un derive de fornule I,: 25 OH
10. Un procédé selon la revendication 9, caractérisé en ce que Rs représente un radical alkyle comportant
de 1 & 6 atomes de carbone, cyclopropyle ou trifluorométhyle.

11. Un procédé selon la revendication 1 et pour la préparation d'un dérivé sélectionné dans le groupe
25 consistant en:
trans-6-[2-[2-(4-fluorophényl)-5-(trifluorométhyl)-1H-pyrrol-1-ylléthylltétrahydro-4-hydroxy-2H-pyran-
2-one;
trans-6-[2-[2-(4-fluorophényl)-5-méthyl-1H-pyrrol-1-yl]-éthylJiétrahydro-4-hydroxy-2H-pyran-2-one;
trans-8-[2-[2-(4-fluorophényl)-5-(1-méthyléthyl)-1H-pyrrol-1-yl}éthylltétrahydro-4-hydroxy-2H-pyran-

\/ 30 2-one;

trans-6-[2-[2-cyclopropyl-5-(4-fluorophényl)-1H-pyrrol-1-yljéthy|tétrahydro-4-hydroxy-2H-pyran-2-
one;
trans-6-[2-[2-(1,1-diméthyléthyl)-5-(4-fluorophényl)-1H-pyrrol-1-yl]éthyiltétrahydro-4-hydroxy-2H-
pyran-2-one;
85 trans-tétrahydro-4-hydroxy-6-[2-[2-(2-méthoxyphényl)-5-méthyl-1H-pyrrol-1-yl]éthyl}-2H-pyran-2-
' one;
~ trans-tétrahydro-4-hydroxy-6-{2-[2-(2-méthoxyphényl)-5-(1 -méthylethyl)-1 H-pyrrol-1-yljéthyl]-2H-
pyran-2-one;
trans-tétrahydro-4-hydroxy-6-[2-[2-méthyl-5-(1-naphtalényl)-1H-pyrrol-1-yl}éthyl}-2H-pyran-2-one;
40 trans-6-[2-(2-bicyclo[2,2,1]hept-5-&n-2-yl-6-méthyl-1H-pyrrol-1-yl)éthylltétrahydro-4-hydroxy-2H-
pyran-2-one;
trans-(+)-5-(4-fluorophényl)-2-(1-méthyléthyl)-N,4-diphényl-1-[2-(tétrahydro-4-hydroxy-6-oxo-2H-
pyran-2-yl)-éthyl}-1H-pyrrole-3-carboxamids;
(2R-trans)-5-(4-fluorophényl)-2-(1-méthyléthyl)-N,4-diphényl-1-[2-(tétrahydro-4-hydroxy-6-oxo-2H-
45 pyran-2yl)éthyl]-1 H-pyrrole-3-carboxamide;
{trans)-2-(4-fluorophényl)-N,4-diphényl-1-[2-(tétrahyd ro-4-hydroxy-6-oxo-2H-pyran-2yI)éthyl]-5-
trifluorométhyl-1H-pyrrole-3-carboxamide; et
(trans)-5-(4-fluorophényl)-N,4-diphényl-1-[2-(tétrahydro-4-hydroxy-6-oxo-2H-pyran-2yl)éthy]--2-
trifluorométhyl-1H-pyrrole-3-carboxamide.
60
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Flck CHOH) | 30 | | 1
gﬁa;’rér;ggagl ZI;(rjrerl:lt Haggelp?alb?egt dge%#oo en??r(?f 28: ?:sggng:anmlw'""'" 'mu”m

_Jattone ouvert du derive de formule |, qui conprend: (a) la reactioff d§ *
“4- met hyl - 32.00m0prdespé Seilon | I nditaion T @ow\emémtatidharunakadhig demae 1,pr esence d' un
catal yseur et d'un solvant inerte pour conduire au derive de formula XVIII

50 55 84 EP 0 330 172 13111 3341111 11 d<-

[* X |~~~ e~ LTI ~~~~~ HI | Il1I1TIDIF H OoOH 0 CG=C-CCH (CH3)
2 100 ¥WIlii (b) la rdaction du ddrivd de fornule i1l avec du
4-fl uorobenzal ddhyde en pr~sence d'un cataly- i sour, d'une base,

e au,d6rivd He fdrmule XVil: K 20

dy
(o) ‘TRhwagdhg ddriv4 de fornul e
H

et d un solvant inerte pour cB
RF CGCHCH CCH (CH3) 2 205 XV
XVIl avec un d~rivd de fornule:
NH2CH2CR2 - CH OR 40 dans ['Jque D CCRICH) L repr~sentent des

radi caux al kyl es conportant de 1 3 b de carbone, ou R o0 et RI,

forment ensenble: 46 C=0
- CH2- CH CH3 |
15 NH
Y @
k/ 20 I

a

et I'hydroxy-acide ainsi que des sels pharmaceutiquement acceptables de ce dernier correspondant &
25 un cycle lactone ouvert du composé de formule I,, qui comprend:
(a) la réaction du dérivé de formule XVII:

' 0 .0
: . " it
o e~ Y-t-cu—gu-tocuicm,

Cc=0
|
NH
36
o _
XVII
40
avec un dérivé de formule:
45 Ry Rg
0 0
HzNCHZCHz—!\/!'-CHzcozRB
. " '
] »
50 H H
dans laquelle:
R7 et Rs représentent indépendamment un atome d’hydrogéne, un radical alkyle comportant
66 : de 1 2 3 atomes de carbone, un radical phényls, ou Ry et Rg forment ensemble
-(CHz),~, dans laquelle:
n est égal & 4 ou 5, et
Ria représente un atome d'hydrogéne ou
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- CH2- €H2- ou - CH2- CH2- CH2-en pr6sence d' un catal yseur et d'un sol vant

i nerte 50 PEB o 438194 B € au d6r| ve—de—formile XVI: 55
85 " EP 0 330 172B1 *1 11111111 F -
—><1%EOR | jCH (CH3) 2 10 flm u mmmmm
NH 15

Rioet RI sont des radi caux al kyl es conpo t de 1 a 8 atorres dée
carbone, ou Ro et R, fornent ensenble: QI _o g - CH2-CH CH3 2S - CH2- CH2-
ou - CH2- CH2- CH2- (d) et finalenent |a conversl onaj' un derive de fornulo XV
sel on 8n proc6d4 classique pour conduire au ve de fornmule la; (o) et,

si col a est n6cessa|re | a conversion du derlv de formulo la resultant on
un hydr oxyaci correspondent au cycle Iactone ouvert de formulo

structurel le :df"s hﬁf “ er gJI r SSI &'d%PP“[.?P" coI a est

nécessgire, U'E‘i' eiement
(@) ot s?@ ge& n es FT‘r versu r

accept abl € CQ:roFrgsﬁ ct?( uc{u % gsg) tmﬁtalea;;fe

necessaire, sac&é)géf%ﬁccds& £ cdnvd} en u aceu uem ﬁe&LaePar

chauf f age dangnésonuat t\ﬁn&s I'nwgﬁé aas& g n%?sn nade I x acu

15, car act er ieaen @8rvE Qe foktRuld @ perthalit Xg%eddﬁs 6£asB§a ntin onne

dans |# groupo consistent en piperidine et acids acethue gIaC|aI
et hyl bneds.aun pecéss salon tDredéhaicitidhl 82, arets@s enOde quodbddl Hfs (Pgtaﬁbcfa}j@on%%Fd gue
aci al . 17racidmchmrigeadgd. sel on | a revendi cati on 16 caractdris4 en co quo le
\Talyseur correspond a fl-alanine et a 40 ‘acide ac~tique glacial. 1&
Un procdd® e pocédé sselon e mevendicaiionr 12 ét5pouc e pceparartums de §2ZR-Rahs)eh-(@-fllRophéryb Y eur
dars 12et apeétiyigthybd4-diphseyt-1 {trahydrartshydirexyef-axo-ald-ppramayiléthyRtH-mrvle-ahl or ur e de
3- benzyl - 5- %@mﬁvwkbxydthyl) 4-mdt hyl t hi azolium [ odure de

3, 4-di net hyI 9% dr oxyet hy rﬁ;ét hi azol i um bronure de
3- 6t hyl - Y iy F'%S@I ign. djingéfiygyde formgle l: ¢ hj azol i um et chl or hydrat eo de
t hi am ne 19 Un procdd4 selon | a revendl cation 18, caractdrisd on ce gquo

| e catl yseur est | e bronmure de 3-6thyl - " OH
(2- hydroxy~t hyl)-4-nrthyl t hi azoli um 50 20 Un pgocMld selon | a

revendi cation 15, caractbris6 en co quo |e cat ur dans |'6tape (c) est
F
. H -a :
) w0 Fld 27NN
' _ N H
| l CH(CHg)z
C=0
35 |
40
Ta

et de I'hydroxy-acide et de sels pharmaceutiquement acceptables de ce dernier, oorrespondant au
45 cycle lactone ouvert du dérivé de formule I,, qui comprend:

(a) la réaction du 4-méthyl-3-oxo-N-phénylpentanamide avec du benzaldéhyde en présence d'un
catalyseur et d'un solvant inerte pour conduire au dérivé de formule XVIIl:

50

&85
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s~] ectjonn4 dans | e groupe consistent en R12C02H, dans IOQ%WQ\
reprdsente CHa, CF3, ClCH2-, CsHSCH%pI%8 gyCH2-, HO2CCH2-
CsH5-#" para-Cl - CsHs-, Cl CHZCHZ-, a- H5-, par a- Hs

t-/@f Hs- et chlorhydrate de tri Xthylamne. 56 21. Un proc M#ﬂ”’"’
Tevendi cation 20, caracterisd en ce quo |le catal yseur est t-=*C4At

22. Un proc~dd selon | a revendicati 15, caractfris4 en ce quo | a base

dans |' 6tape (b) est sdlectionnde d | e gf oupe consistent en
N, N- di i sopropyl et hyl am ne, pyridine, *ICd-iﬁrﬁtCWlmiani ne, triethylam ne, 86

qy 5

1111111 113011 117:2 B1IM [ilil 0330
1, 8- di aza- bi cycl of 5, 4, 0] undec- 7- hne,
4- di n6t hyl am nopyri di ne ot N,N,N . et hyl bnedi am ne. 23. Un
procedd selon | a revendi cation 22, caracterise g 2t que | a base correspond
Alatri#thylanmine. 5 24. Un procedd selon |a rovendication 15, pour |la
preparation de (2R—trans)-5-(4-f|uoropWﬁx@ﬁIg-(l-nethyIG-

thyl)-N, 4-di phényl -1 -[2-(tetrahydro-4- hydroxy 6- oxo- 2H pyran-2yl)-6thyl]-1

H pyrrol e-3-car B?ﬁm& d nvéJQe 5&( VﬁVIﬁi gvec% rwflugrolgtanaldlédelél en pgégnge_'% un chtgy-

2CH2C02 R4
) I rh d dérivé de formul
|1 dans [aquell -yl ﬂuneR%ase %urh?v epOI5’28con us'rgﬁu " se arlrjné:e T!I nis dens |a

endication 1, et Rs represente un radical 28

1911*0 L M S
ey cl of 2, 2, 2] oct ane,

al e corrportant de 1 & 8 atones.dg cagbone, un qyoupe cycl oal kyl e
comportant de 3 & 6 menbres, gqu #h diou q__ %_VE?QEEX . 26. Un derive
sel.on | azr evendi cati on 25, cafac g n %prdsentent un

radi cal methyle, RN repr6sente unTadical_ but:y&@ et | es deux centres
optiquenment actifs correspondent a R 30 Utl ddr| d selon la
revendi cation 25, caracteris4 en ce gue R
4-fl uorophébnyle, R2 et I b representent un atone d 1\
un radicel 6thyle, R7 et Rs representent un radical W6thyle et Rs
represente un radical isopropyle. 35 28. Un deriv6 selon | a revendication
25, caractdris6 en ce que R, represente un radical 4-fluorophenyle, R2
represente un radical ph6nyle, Re represent®XHHSNHCO , R4 represente un
rggpcal i sopropyle, R7 et R8 representent des radi caux nbthyles et 1%

esenfle un ragdi cal deer i I revendi cati on 28,
caract6ri se en @g' &e&g'of'ggg%%gefo%qer%@ ot dg""%e%nt rmu'?al fs sont R 40 30. Un
dérive represent6 par la formule XVl:

OR
10
25 . NH,.CH.,CH.,-CH ~
\

2772772

OR, ,

40 dans laquelle:
" R1o et Ry représentent des radicaux alkyles comportant de 1 & 8 atomes de carbone, ou Rio
et Ri1 forment ensemble:

45 . -CHZ—?H 2
CH3
-CH2-CHz- ou -CH2-CH2-CHz-en présence d'un catalyseur et d'un solvant inerte
50 pour conduire au dérivé de formule XVI:
65
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CH2GERECH' ! 1 N Ol > tCH (CH3) 2 50 T

& mosems O

||~ ila 1111B 11 alll, dans Iaquelle Ri o° ett
sont~des radi caux al kyl es conportant de 1 a 8 at ones de carbone "ou RIio et
—RH~forment ensenble: 5 -CH2 CH Cg3 3_10
-CH2- CH2-CH2- 31. Un ddriv4 selon |2
gue Rio et RI 1 reprdsentent un radi
fornmedt ensenble: 15 -CH2-CH CH3 YJ
R8 25
CH2ZCO2RO H H j~) 30 1V dans | aquel
i nd~pendamrent un at ome d' hydrogbne,

endi mzmg-@@,(%ﬂ&ct 6ris4 en ce
6t hy] e ou dthyP&4qpu R o et R 1
. ‘“ﬁﬁyéxﬂ? formule I'V: R7
20 H2NCH2CH?
R? et Rs repr dsent ent
f e conportant de 1 a 3

adi cal

atonmes de carbone, un radical phdnyl 8y R7 et unﬁornent ensenbl e - (CH2) n-
dans faquelle n est 6gal a 4 ou 5, et Rs represente un
radi cal al kyle conportant de 1 & 8 atones de carbone, roupe
XVI

15

L,: i dans laquelle: :
Rio ot R14 sont des radicaux alkyles comportant de 1 & 8 atomes de carbone, ou Rip et Ri1
. forment ensemble:
=
CHy
25

-CHz2-CHz- ou ~-CH2-CH»-CHaz-

{d) et finalement la conversion d'un dérivé de formule XVI selon un procédé classique pour conduire

au dérivé de formuls I;

(e) et, si cela est nécessaire, la conversion du dérivé de formule I, résultant en un hydroxyacide
\./ 30 correspondant au cycle lactone ouvert de formule structurelle |, par une hydrolyse classique, et de

plus, si cela est nécessaire, la_conversion de I'hydroxyacide en un sel pharmaceutiquement

acceptable correspondant par des moyens classiques et, si cela est nécessaire, la conversion de

I'hydroxyacide en un dérivé de formule I, par chauffage dans un solvant inerte.

35 16. Un procédé selon ia revendication 15, caractéris€é en ce que lo catalyseur dans I'étape (a) est
_sélectionné dans le groupe consistant en pipéridine et acide acétique glacial, éthylénediamine et acide
acétique glacial, et g-alanine et acide acéfique glacial.

17. Un procédé selon la revendication 16 caractérisé en ce que le catalyseur correspond 3 g-alanine et &
40 I'acide acétique glacial.

18. Un procédé selon la revendicatiori 15, caraciérisé en ce que le catalyseur dans I'étape (b) est
sélectionné dans le groupe consistant en: chlorure de 3-benzyl-5-(2-hydroxyéthyl)-4-méthylthiazolium;
lodure de 3,4-diméthyl-5-(2-hydroxyéthyi)thiazolium; bromure de 3-éthyl-5-(2-hydroxyéthyl)-4-méthyl-

45 thiazolium et chlorhydrate de thiamine.

19. Un procédé selon la revendication 18, caractérisé en ce que le catalyseur est le bromure de 3-6thyl-5-
(2-hydroxyéthyl)-4-méthyithiazolium.

50 20. Un procédé selon la revendication 15, caractérisé en ce que le catalyseur dans I'étape (c) est
sélectionné dans le groupe consistant en R1z2COzH, dans lequel Ri2 représente CHs, CF3, CICHz-,
CsHs CH2CH»-, CsHsCHz-, HO>CCH2-~, HO>CCH2CHz-, CeHs-, -Bal’a-CI-CsHs-, CICH2CHz-, meta-Hs C-
CsHs-, para-H3C-CgHs -, ou 1-Cs Hs- et chlorhydrate de triéthylamine.

55 21. Un procédé selon la revendication 20, caractérisé en ce que le catalyseur est t-C4+ Hs CO2H.

22, Un procédé selon la revendication 15, caractérisé en ce que la base dans I'étape (b) est sélectionnée
“dans le groupe consistant en N,N-diisopropyléthylamine, pyridine, N,N-diméthylaniline, triéthylamine,
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./

“40 it bl b I cggl oal kére_ corrpo*r’tantb de 3 &d_6 rrenbreimrmyﬂuilm:nmmm
maci - di mdt hyl benzyl e. . Un dnri revendi cation
' en:,(fe que Rs reprb6sente: CH 45 Ef o302 81 * C L M s %

-C-CH3 CH3 50 34. Un deriv6 selon |a revendication 32, caracterise en

ce que R7 eisHRzaidytiold@oluhdedizans)X ndidlaydbReclep? 2 26ctmet  UrRiinédiaminopyrisiopr ogy| e.
35. Un deri M ail-sanméthyiétylidmediadms. on 32, caractdrisd en ce que R7 et Re
sont des radicaux nmethyles et Re 56 est un radical t-butyle. 36. Un
‘dnri ve seBokn pracddé selerda teaenidisatioB 22, caradidrisd eroserie diichase domrespensi Ale tristhmienive.ant en
(4R-ci 8)-1, 1-di net hyl 6- X . X

t hyl - 6- ( 24gHp n@@idggvlyn 2 reyengiication HZ'IPM,'%P'@RWW—@B‘EE!E)E%@@PW?PEW -241-métaylé-
Ba)]- 1, 1- di fepi-Nehd W\-t—[g-_(tétga.hm-ﬂw sinoxy-6-oxq-2Hpyran 2y ly-éthybl 1 H-pyrrole-3-carboxamide.

C I Hi L] Ié_l II]iLi nogthyl)-2-phenyl-1, 3-di oxane4-acotate; [2S-(2a,
4P, 6, 8) |31 Y1 Kyveifs ke 'hy - 8- (2- ami no6t hyl ) - 2- phényl -

1, 3- di Bxane- 4- ac6t at e;
(7R-cis)-1, 1-di ndt hyl et hyl - 9- ( 2- am nodt hyl )R6 10- di oxaspi ro[ 4, 5] -decane-7-a
ceta- te; R, 7 Rs

(2R-ci s)-1, 1- di et hyl et hyRa - am noet hyl )0-%- di oxaspi ro[ 5, 5] - undecane- 2-
acetatg; (4R-cis)-1,1-di- o

13

nmdt hyl 6t hyl - 4- (2- am noet hyl
6a)] -1, 1-di net hyl et hyl -6-1-,(3 ] .
Myl )-2-nmethyl -1, 3- di oxané- 4- ag;tate; et [#s (28f, 4,8,

6,B)] -1, 1-di ndt hyl dt hyl - 6- (2- ami'nodt hyl ) - 2-ndt hyl - 1 , 3-di oxane-4-ac6tate.
\37. Uneed~riv6 de formule )O: 10

R7' Ra NH2- CH2CHf 4 oo 15 H  H xx' 20 dans laquelle: R7 et
R8 repr~sent ent inddpendanment un atone d' hydrogane, un radical alkyle
conportant @keskaepllg at ones de carbone, un radical phdnyle ou R7 et Rs

t or nent ensenf Be. Re.Ephmat Relan gont tels qaup défipis dans la revepdication 1, et Re raprfseyig|up adiss).

38. Ur?dddriv6e sel on |a revend?kds Fasporient de 138 atorags o cabAre. P gy pqifggoalkvle
‘consi stant en: acide (4R-cis) _otgr_a;toggnt de 3 & 6 membres, ou un groupe a,a-diméthylbenzyle.

am no6t hyl.) -2, 2-di met hy| - - dj. oxane-4- aceti gye;, .Aci d 2R- (2 43

oa) o (2 A A Rl SR R s i BB e
@8)] -3§-(2-a 1 noet ny ‘3'2‘ p eny\e-(_’L, o ox AN AR &Rt que‘;p acl de”
27. Un dérivé selon la revendication 25, caractérisé en ce que Ry représente un radical 4-flucrophényle, Rz

ot Rs représentent un atome d'hydrogéne, Rs représente un radical éthyle, Ry et Rs représentent un
radical méthyle et Rs représente un radical isopropyle.

~a FHx@He-‘R‘-':l&QG),&(-q:HZ[é{gﬁQZa, 4a,

35 28. Un dérivé selon la revendication 25, caractérisé en ce que R; représente un radical 4-fluorophényle, R
'\/. représente un radical phényle, Rs représente C;HsNHCO-, R: représente un radical isopropyle, R; et
Rs représentent des radicaux méthyles et Re représente un radical t-butyle.
29. Un dérivé selon la revendication 28, caractérisé en ce que les deux centres optiquement actifs sont R.

30. Un dérivé représenté par la formule XVI:

% CH2CH2—CH<OR1°
! : OR11
CH (CHy) ,
50 c=0
|
' NH
55 \©

XV1i
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30 , (7R-cis)-9-(2-am no~thyl)-6, 10-di oxaspiro[4, 5] décane- 7-

acide (2R-cis)-4-(2-am noethyl) 0 $rPEfpsPi ro[ 5, 5] undec c~ti que
aci de (4R-ci S) - 4-(2-am noet hyl ) - 'i'ig‘s‘& oxanf;l -aceti que; !é mlr
@]-6 (2-am noet hyl ) -2-net hyl - 1, 3- di oxane- 4- aceti que et ael ml
4, 8. "66)] -dané Bquebsri noet hyl ) - 2- et hyl -1 , 3- di oxane- 4- aceti que. 35 3&5'

derive repr daeattRa: pasont ded adivawk @lkies ¢dmportanRde 11 @ EatddidsHid(@arbone, ou Rio et Fln
CH2CO2R9 H H 45 V dafmménbepserhbie: so R7 et Re repr dsent ent

i nddpendanment un atone d' hydrogane, un radical alkyle conmportant de 1 a 3
atone® de carbone, un radical phenyle ou @Zl etmﬁe forment ensenble -(CH2)0-
dans loquel: n est gal &ou5, et RS ‘represente un radical

al kyl e conmportant de 1 a 8 atones de car bone om§ groupe 55

cycl oal kyl e conportant de 3 h 6 nenbres ou un groupe aa-di mthyl benzyl e.

40. Un ddrivd selon |La \éﬁnghcatl on 39, caract6risd en ce que R7 et Re
sont 'es radi caux mePhi&CHE e est un radical i sopropyle. 89 EP O

330172 B, Gidaertdlsd far.; ysagiﬁx E& % rs@ga Phle ¥ 36k, FAREAGAE P B By 7

et RN sont ad! cal

ie,
centres op? errent actl S representent R 42. Un derive represente par la
formuke VI: 5 RB O 010 NC - H2C
CH2 H H 18 ~CH,-CH- VI dans | aquelle:
;Zket Rs representent i ndépendanment %er tome d' hydrogene, un radical
yl e conportant de | & 3 atorres de car b0 un radi cal phényle ou R7 et

Re fornent ensenble -(CH2)n- | 20 dans loquel: n

\est egal a 4 ou 5.
32. Un dérivé de formule IV:

_ Ry Rg
25 0 0
HzNCHzCHz —‘U_'C!{zCOzRg
1 [}
] 1
H H
oo .
Iv
dans laquelle:
35 Ry et Rs représentent indépendamment un atome d'hydrogéne, un radical alkyle comportant de
u 1 A 3 atomes de carbone, un radical phényle ou R; et Rs forment ensemble -(CH:),-
dans laquelle:
n est égal & 4 ou 5, ot
Rs représente un radical alkyle comportant de 1 3 8 atomes de carbone, un groupe
40 cycloalkyle comportant de 3 2 6 membres ou un groupe a,a-diméthylbenzyle.

83. Un dérivé selon la revendication 32, caractérisé en ce que Rs représente:

CH3

[ ]
-C-CHy
CH

3

50
84. Un dérivé selon la revendication 32, caractérisé en ce que Ry et Rs sont des radicaux méthyles et Ry
est un radical isopropyle.

. '35. Un dérivé selon la revendication 32, caractérisé en ce que Ry et Rs sont des radicaux méthyles et Rg
65 est un radical t-butyle.

36. Un dérivé selon la revendication 32, sélectionné dans le groupe consistant en (4R-cis)-1,1-diméthylé-
thyl-6-(2-aminoéthyl)-2,2-diméthyl-1,3-dioxane-4-acétate; [2R-(2a, 4a, 6a)l-1,1-diméthyléthyl-6-(2-ami-
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\
43, Un, derive solon | a revendication 42, caracteris6 en co q:ﬁ,milm”m .
sont- des radicaux nethyles et les d opti quenent ac '
regrg..s’entent R 25 44. Un derive reg?)gséggpzé%gr la formule Vil* R7 ¢ ’l””!’l .'
@O~ x 0 0 0 NC
-H2CG - noéthy(pRiphénlyl-158-dioxang-4-ddétate{23524K A8, 66)]-1,1-diméthyléthyl-6-(2-aminoéthyl)-2-phényl-

VI | dans | aqueBidiexand@-acétate; (7RFIs)-dli-dir@thylétheliSr(2-greindéthyl)-6,1OrdibxaepirdiiShiiicanstiracéta-
at one d' hydr otpe n@R-cigri, -diniétoydthyit-kadminoébylpbs-diewaspirdls. Stundéc@nea?-andiats; déR-dsirtidodie,
un radi cal ph6¥thyiéhydud-(FRemineéthi1.8-dioxanert-achtates n#Rd2a, (4BH2Gx)]-1 Jcﬂiméthvll@gb%(a-aminoé-
est egal 5A 4 tyi)-g&méthgi-1.Mdloxangri-agsipten & 1281(@on 4B.a8M N edimetngthybérpaminogthyl2-méthyls 6
en ce quo R7 &8-disanpdhsedident ent des radi caux nbthyles et |es doux centres
optiquenment_actifs representent R 60 65 90 EP O 330 172 B1

LIL LI |7 P @érivé getoryle X% 46 Un ddrivé reprdsent6 par la formule Vil:

R7 Re X o 0 NCHzCC CH2CH=CH2 : . 10

~~H Bwviil 75 dans | aquelle: R7 et Rra Rs represent ent i nd~pendament
un atome d' hydrogbne, un radical alkyle co ant de 1 a 3 atomes de
carbone, un radical phdnyle ou R7 et Re fo ment? ensenbl e -(CH2) .- dans

| equel :
e NH,-CH,CH,

- CH,CO,H

:---
m-o-

XXI

dans laquelle:
Ry ot Rs représentent indépendamment un atoma d'hydrogéne, un radical alkyle comportant de
1 & 3 atomes de carbone, un radical phényle ou R; et Rg forment ensemble -(CHz),
dans lequel:
25 n est égal 2 4 ou 5.

88. Un dérivé selon la revendication 37, sélectionné dans le groupe consistant en: acide (4R-cis)-6-(2-
aminoéthy!)-2,2-diméthyl-1,3-dioxane-4-acétique; acide [2R-(2«, 4a, 6a)}-6-(2-aminoéthyl)-2-phényl-1,3-
dioxane-4-acétique; acide [2S-(2a, 48, 68)}-6~(2-aminoéthyl)-2-phényl-1,3-dioxane-4-acétique; acide

K/ 30 (7R-cis)-9-(2-aminoéthyl)-6,10-dioxaspiro[4,5]décane-7-acétique; acide (2R-cis)-4-(2-aminoéthyl)-1,5-
dioxaspiro[,5lundécane-2-acétique; acide (4R-cis)-4-(2-aminoéthyl)-1,3-dioxane-4-acétique; acide [2R-
(2a, 4a, Ba)]-6-(2-aminoéthyl)-2-méthyl-1,3-dioxane-4-acétique et acide [2S5-(2x, 48, 68)1-6-(2-
aminoéthyl)-2-méthyl-1,3-dioxane-4-acétique. '

35 389. Un dérivé représenté par la formule V:

Y,

N

40 0 0

NC - HZC —:K/:l_ CH2c02R9

L] []
H H

45

\'
dans laquelle:

50 Ry et Rg représentent indépendamment un atome d'hydrogéne, un radical alkyle comportant de
1 & 3 atomes de carbone, un radical phényle ou Ry et Rs forment ensembie ~(CHz),-
dans lequel:

n est égal & 4 ou 5, et
Re représente un radical alkyle comportant de 1 & 8 atomes de carbone, un groupe
85 cycloalkyle comportant de 3 & 6 membres ou uh groupe a,a-diméthylbenzyle.

40. Un dérivé selon la revendication 39, caractérisé en ce que Ry et Rg sont des radicaux méthyle, et Re
est un radical isopropyle.



A] est egal & 4 ou 5. 20 47. Un dnriv6 selonlarem tion 4
*f

car act &is6 en ce que R7 et Ro Seﬁbegﬁﬂﬁ‘i“ caux met hyl es maﬂw’uﬂ"}

Q\ntres opti quenent actifs correspondent & R 48. Un derive

aformule XvVil: 25 0 ~~0F3CH—CH—CH—CCH(CHB) 2 NH 1 351
~~~~~~~ A MUn béridé seléh. la kdnendfchtion 38, cd@ctéridé bh ve guer Ry[at B ot 8es rididaut @sthydd, IR logt
XVII1: O 4bn radi€al t-butyle et les deux centres optiquement actifs représentegrie- C- CH (CH3) 2 O ~NH 50
XVl 55 91

42. Un dérivé représenté par la formuls VI:

10 H2C : cHzcozH

1

’ .

H H

15 Vi
\~/ dans laquelle: :
Ry et Rs représentent indépendamment un atome d'hydrogéne, un radical alkyle comportant de
) 1 & 3 atomes de carbone, un radical phényle ou R; et Rz forment ensemble -(CH.),-
U 2 dans lequel:
' n ost égal & 4 ou 5.

43. Un dérivé selon la revendication 42, caractérisé en ce que Ry et Rs sont des radicaux méthyles et les
deux centres optiquement actifs représentent R.
25
44, Un dérivé représenté par la formule Vil

. R'i Rs
Ly 30 ' '
NC -Hzc-—!\/!'—CHz-CH
] s
35 H H
/ VII
dans laquelle:
40 R7 et Rs représentent indépendamment un atome d'hydrog&ne, un radical alkyle comportant de
1 & 3 atomes de carbone, un radical phényle ou Ry et Re forment ensemble -(CHz),-
dans lequel:
n est égal 4 4 ou 5.

45 46. Un dérivé selon la revendication 44, caractérisé en ce que R; et Rs représentent des radicaux
méthyles et les deux centres optiquement actifs représentent R.
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46. Un dérivé représenté par la formule VIik:

Ry, Rg
0~ o

NC=H,C _-!\/|—CH2CH=CH2
'

[}

‘ '
H H
VIII

dans laquelle:
R7 et Rs représentent indépendamment un atome d‘hydrogéne, un radical alkyle comportant de
1 & 3 atomes de carbone, un radical phényle ou Ry et Rs forment ensemble -(CHz),-
dans lequel:
n ost égal & 4 ou 5.

47. Un dérivé selon la revendication 46, caractérisé en ce que Ry et Rs sont des radicaux méthyles et les
deux centres optiquement actifs correspondent 4 R.

48. Un dérivé représenté par la formule XVik:

Q g
F-@—C-CH-CI:H-C'-CH (CH3) ;.

c=0

:'m—©.

49. Un mélange des dérivés représentés par la formule XVIII:

XVI1

. 0

S |

_ C=c<c—cn(c1~13)2
CcC=0

NH—@

XVIII

o




