EPO 299 656 Bl Descri pti on BACKGROUND OF THE | NVENTI ON Conpounds of
structure (I) are known and known to have HMG CoA reductase inhibitory
properties. H10 1 5 [err] 2: 25 FRD29%656iB% natural fernentation
products nevinolin (R=CH3, U S. Pat. No. 4.231,938) and conpactin (R=H,
U S. Pat. No. 3,983,140) and derivatives thereof all wth the natural
2- met hyl| bDastriptieh si de chai n. Conpounds of structure (I1l1) with the 2,2
di met hyl butyrate side chain and R-CH3 are known to be nore active
i nhi bi torgﬁﬁ&_‘m&gg%&tﬁﬁse than their 2-nethyl butyrate anal ogs. 30 35.
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di stinct chem cal steps: (1) de-esterification of the 2-nethyl butyrate side
chain; (2) protection of the 4- hydroxy ol one ring; (3)
re-esfoerification to formthe desired 2,2 dirfethy} butyrate; and (4) de- 50
protection of the 4-hydroxy group. This rout | engt hy and gave | ow
overall yields. U S Patent No. 4,582, ) disclosed a novel route
to the dinethyl butyrate side chaipayi
the n¥turally avail able nethyl btHyr
and a nethyl halide. However this pr gHfound to have certain
di sadvantages in the commer- cial manu a pharmaceutical. In order
to obtain a high conversion of starting ne , It was necessary to use a
repeat: addition of the am de base ang P al i de. This of course exacts
a yield penalty and is tine-consum ng. Furthernore a selective hydrolysis
is still necessary to reduce the |evel of Lﬁﬁlréthyl ated starting material to
|l ess than 0.7% This step is tinme consum ng since the hydrolysis of
unconaser t By atecthé hatgrantainenialidn preducie mevinbliBVIR2CHS, D, Pal Ny. 4,2311668)0hd 28mpudtis S
The over dREHyY-8) Batf No. 3,983.440)rand derivatives theaetr allt with\thecnatural smethylbutyratg sid@tain, al
is mevi nwqu’g%m é ) ¥ith the @2 rfiraethyibytyetesside quggaé 8~CHy arg knewriterbe atiore
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# n using a netal al kyl am de

ot her i mpGrieh p aductasghan i 2rmetyDiteaniogs. and hydrol ysis steps.
Theseyj ncl ude, when the starting material is nmevinglin,
des-butyraternevinolin and bi s-net hyl at e#GgQ wherein the al pha

| actone carbon is nethylated in addition to }that [on the 8 -C-ester side

chain, and a nethyl ether wherein the ring g of the lactone now in the
open form has been nethylated. The puRity of t®e final product isolated
fromThe overal|l process is close to RQorderlineufor use as a human
heal t h-care product. 65 EP 0-299x656~B1 AChWzoCess having a | ess
pronounced inpurity spectrum woul dhg rfe
U 8

vari ations causing problens in obtai ni

wi t holit resorting to wasteful re-

Some compounds of structure (ll) and processes for their preparation are disclosed in U.S. Patent
4‘,4c_14,784 and EPO published application 33538. However the process disclosed therein involves 4
distinct chemical steps: (1) de-esterification of the 2-methylbutyrate side chain; (2) protection of the 4-
hydroxy of the pyranone ring; (3) re-esterification to form the desired 2,2 dimethylbutyrate; and (4) de-
protection of the 4-hydroxy group. This route was lengthy and gave low overall yields. '

U.S. Patent No. 4,582,915 ("915") disclosed a novel route to the dimethylbutyrate side chain via direct
alkylation of the a-carbon of the naturally available methylbutyrate side chain using a metal alkyl amide
and a methyl halide. However this process has been found to have certain disadvantages in the commer-
cial manufacture of a pharmaceutical. In order to obtain a high conversion of starting material, it was
necessary to use a repeat addition of the amide base and methyl halide. This of course exacts a yield
penalty and is time-consuming. Furthermore a selective hydrolysis is still nacessary to reduce the level -
of unmethylated starting material to less than 0.7%. This step is time consuming since the hydrolysis of
unconverted starting material is very slow and normally requires 20 hours. The overall yield for this
process is moderate where the starting material is mevinolin. In addition to unconverted starting material
a number of other impurities are generated during the methylation and hydrolysis steps, These include,
when the starting material is mevinolin, des-butyratemevinolin and bis-methylated compounds wherein
the alpha lactone carbon is methylated in addition to that on the 8'-C-ester side chain, and a methy! ether
wherein the ring oxygen of the lactone now in the open form has been methylated. The purity of the final
product isolated from the overall process is close to borderline for use as a-human health-care product. -
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peated recrystallizations. 5 SUMVARY OF I NVENTION This invention is a
novel process, for alkylating the a-position of an acyl noiety, which may
be depict- ed as: 10 [err] 15 [err] %8‘23%9965581 [err]

[err] 35 40[err] In particular the process can be used to nethylate
mevinolin to produce a product which is a nore re- active inhibitor of
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phar naceut PRQAISFNEIRIZRPD| e purity. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
The prgseng,ydXRPEENVARY, des a novel process for alkylating the al pha

car bon of € 8- ester side 50 chain of nmevinolin and anal ogs thereof with
only a si nglTeisaivartige isod ndvasgrodess] falalkythtinh atlei cGmpsition ¢fan racyl moietyd whight thay he depict-
subst anti a#¢d3s: hi gher yield and nost inportantly at a higher state of purity
than a_simlar product by the 915 route. The process of the instant
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In particular the process can be used to methylate mevinolin to pmdqce a product which is a more re-
active inhibitor of HMG-CoA reductase than mevinolin itself. The reaction proceeds using only a single
45 charge of base and methy! halide to form product in a pharmaceutically acceptable purity.

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides a novel process for alkylating the alpha carbon of the 8-C-ester side
so chain of mevinolin and analogs thereof with only a single charge of base and alkyl halide to form a prod-
uct in substantially higher yield and most importantly at a higher state of purity than a similar product by
the "915" route.
The process of the instant invention may be represented by the sequence:
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[err]is identical to [err] except that where[e[rr] is OHor[err]is [err]
[err] is [errJalkyl; [err] and [err] gpg sgad@dggdently 45 (i) [err]alkyl,
or (ii) [err] and [err]10| ned together with the nitrogen to which they are
attached forma 5 or 6 nenbered hete- rocycle such as pyrrolidine or
piperidine; [err] is selected fromthe group consisting of H OH or

[err] provided that | east _gne of [err] or Re |Hsd,—|!, lge is identical to
[err] except that whe is OH or [err]lsT r]or ciosHR | Or O,
brono or iodo; 55 cation derived fromlithi um 8} Ofie), t- 54"3
pot assism and [@rr] an err| each represent silgle bon or on

[err] and[eR represegis a double bond or b rr and'herr] rep- -
resent doubl e Xondg. Egdgpt vvher@l,sgegkfl cally d g t oCHhe® cortlzoanfk,kpe
termal kyl i Ral Hdek oht ﬂ Emﬂ‘fﬁgg d Rar ghai
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the terygg One enp

conpounds of str V\/nerel n [ ERR] 60 is et 5

and[ ERR] i s nmetiyy e g”cl ass of this enbodi nent «f 4~hose corrpounds
wherein [ERR] Is gl [ERRlor[ ERR]. I n one subcl ass é:e R*gose conpounds
wherein,a and [ ERR aggf represent double bonds. Exenpl¢tyiyng this sub-
class are the corrpod erein: [ERRlethyl, [ERR= nethyl, [ERR] =
n-butyl, [ERR] = methyl and 65 EP 0 299 656 Bl a. [err] - [err] and
[err] H or b. R2 - [errland Rs - H or c. [err]- Hand [err] 5 In a
second subcl as re dw9s onpunds wherein a, b and c are al lHgNn

bonds. %(errpl i ?y? gs(tn%?'é’glsu aSE€ONKR, t he conpounds wherein: [err hyl ,
[err] - methyl, [err]- n-but {dned ., 0Bt m and a. R2 - [err]a rr]H:
or b. [err] - [err] angl [err]™"H or g0 5) F[err]ls H and [err] §-
[err]. A second erngqodijrent of ipe pr esent n |s Rshe Jor epar at jcap of
corrpoun%Ps of structpe M rein [err]¢&Pyagihy| B t.-ByI_l Hzi
is methyl. In a clBssRefftQi} e padi ment @meootse conpoBNds g

) ",
Is [err] or[err]. In of S dre 15 those conpounds er el qrr] and
ws,va e com

[err] both represent d ids. Exenplifying this subcl ag

pounds: 3q 1) ol

6R-[2-[8(S)- (2, 2-di®tt My butyryl oxy)-2(S), 6(R)-dinethyl - f 22, ®y7, 8. 8a(R) - hex

ahydronapht hyl - 1 8 y

(S)]ethyl]-4(R)-hydroxy-3, ﬁ\@ 6-t etrahydro- 2H pyran- 2- one; 20 ( 5

6R-(2- (& S)-(2, 2 di net hyl butyryl oxXy- 2(S) met hyl - 6( R) - hydr oxynet hy-1,2,6,7, 8
phthyl

, 8a(R) - hex
(S)]et hyl ] - Qﬁéﬁ trah n-2-one. In a second
subcl ass arpg.g gﬁ@,_qr%){heflqﬁcg’g%om?%ls;@om[%% ?gﬁa‘é‘bﬁ%c?tf] are all single bonds.
Exenpl i {gyi rrg.uim-Salkyl
82 H? identical to Rz except that where F is OH or CH20H, Rz is OSi(Me)at-C4Hg or CH20Si(Me)at-
FL:is Ci-a alkyl;
Rs and Ry are independently

(i) Cr-3 alkyl, or
(ii) Rs and Ry joined together with the nitrogen to which they are attached form a 5 or 6 membered hete-
rocycle such as pyrrolidine or piperidine;

50 Haﬂa :—7 selected from the group consisting of H, OH, or CH20H; provided that at least one of Rz or
isH;
R's is identical to Rs except that where Rg is OH or CH20H, R's is OSi(Me)2t-C4Hg or
CH20Si(Me)21C4Hg;
X is chloro, bromo or iodo;
s5 Mt isa cation derived from lithium, sodium or potassium; and
3. b and ¢ each represent single bonds or one of a,b and ¢ represents a double bond or both g and ¢ rep-
resent double bonds. Except where specifically defined to the contrary, the term alkyl includes both the
straight-chain and branched chain species of the term.
One embodiment of the present invention is the preparation of compounus of structure (V) wherein 81
co Isethyl, Rsis methyl and Rs is methyt.

In a class of this embodiment are those compounds wherein R’z is H, CHs or CH20Si(Me)2tCsHe. In
one subclass are those compounds wherein g and ¢ both represent double bonds. Exemplifying thls sub-
class are the compounds wherein: :
Ry = ethyl, R3 = methyl, R4 = n-butyl, Rs = methyl and




B ubcl ass are the conpounds: 25 (1)
®(R) -[2-[8(S)-(2, 2-di net hyl butyryl Oéﬁ) ﬁ%ﬁ%S) -dinmethyl- 1
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60 the layers separated. The ethyl acetate layer is washed with water. Methanol is added and the mixture
_warmed to about 20°C as aqueous NHj is added to crystallize out the NH4 salt of the lactone over a peri-
od of about 15 minutes. Once crystallization is underway the mixture is warmed to 35 to 50°C for 5 to 60
minutes preferably 45°C for 15 minutes and then cooled to +10 t0-20°C for 0.5 to 12 hours, preferably -
10°C for 2.5 hours. The ammonium saltls washedwnh ethyl acetatel methanol anddned in vawowitha ni-




The crude ammonium salt is suspended in a hydrocarbon sol vent such as

tol uene and heated at 90 to [err]. for@amg]@stmurs preferably [err] for
3.5 hours, under a purge of nitrogen. The m xture is cooled to 25 C
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0 A solution of sieve dried pyrrolidine (25.13 m) and sieve dried THF
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orrbl ned with the

gHF/ 225 e). tr

e DERe S A e X e it b 2 B Bre PR ed ot
20 gy Hg 10 a vol une ol ' i ydr ous, 1000 nl) was charged
nd the voihe ndamnmm@ndfstepﬂcﬂ&srdg sazsstmaéw)lwlaesuspdmdatm tbRiend (500 78) andihbs-

ol ut i onetw\asJOQr?zelddQ!Ia swenpbmirogefxbr:ss é Ammoni um sal t of

ynvi nol | ri""rao' |¢¢roqym< P8 WS apdeshhermixiure |
frevi, us ;gfq %ﬁ M%
nd the fg B(ﬁr@ d?u{eﬁ fvsré s

he m xt aged foka ho@roTHeg bduct KeRar@l(t 1Bfmipth ﬁ%ﬁ@
he presmjsecmamwmmp&meaﬁmmmmw hanol was distil I ed The pot
ol une V\M to 788 nL as 840 nL of distillate was coll ected. The
g xt to [err] and carefully acidified with 3.0 N HClI to pH

§7.0. Ethyi hiz w GPUHAS r
cidifi eﬁ&&%&gﬁﬂﬁ@m ﬁsﬁigéf bﬁ%?ghggi&‘i%g%& pi'gl)y(‘&‘ laﬁg{,ud €s

gnd t he 0.8y bow. TheEgowdp@ masautedmad!dnw p’heasrmbme filtretemtasaeattaﬂ
i t h5®5 gm and walae é9° m! w@%ﬁm&c@%hmm m-nurehf@quoe'gq gadyally aba eateob
ayer . . hed W
e, T e YR e B t;gx:&ﬁtﬁa
8% aque(ws:ed}\lbdmOHeﬁir&:l sz‘(_1)1 VA 000 e%&ﬁﬁct Qvai @&itrogen

r ysfal | purge foqivewtbestiied compound in pharmaoeumnlly aweptable punty as whlte elongated rods. The ti-
tled compound was identified by HPLC.- o

EXAMPLE§ 2-4

60 Following the procedure substantially as described in Example 1 but substituting for the Lovastatin
used as starting material therein, approximately equimolar amounts of the compunds of structure (III) as
described below there are prepared the 2 2-dsmethylbutyrate products as listed below




underway, the m xture was warned to [err], aged for 15 mnutes, then cool ed
to[err] over a 2.5 hour pe- riod. After a 1 hour age, the product was
filtered and washed with 3:1 et hpr&,@P&ﬁéﬁﬁet hanol (338 ml 30 EtOAc/ 112
m. MeOH, -[err]. The product was dried invacuo with a nitrogen purge at
30-35C to give the titled compound of step (1d). (1 e)
6(R-[2-[8(S)-(2.2-di net hyl butyroxgl) 2(S),6(R -dinmethyl-1,2,6,7,8.8a(R)-hex
ahydro-1 (S)]ethyl]- 4(R) -R ydr oxy- 5. R etraHydrobZH- pﬁan 2-0

Lactoni zati on 35 The crude ammnl um salt of step 1 (d) (25.0 g, 52.35
moi e) was suspended in toluene (500 M) and heat- ed at [err] under a
const ant svkxampleniz r o €8, 3. urs. Cﬁ'ﬁne sofut i O was~Tool edcﬂg [err].

and Darco vat ed ¢ghigegoal ) ded_.The gpxt urecyps
agitated at ! fiPorg 0. ur2f| | tei22d t hr gh uper Cel (di atomacem%
earth) and Etlmplet dat e 0 ﬁat@?i n vacuo<t® a Vol une 350 m
mai Ntai ning an internal tehperature of [err]. Cyclohexane (300 m) was

added and the m xture heated at reflux for 025 hour then cool ed over 2
hours mim®-[err] and aged for 1 hour. The product was filtered and washed
with cold cycl ohexane (115 m) then driedin vacuo at 30-[err] to give the
dedPred Ichrigersa ipr the preparationtoha Pampoundlf strkctudbformuRe):y st al | i zat i on The

| act oni zed product (20.0 g) was dissolved in nmethanol (240 m) at[err]
under [err] then filteret-OhgOtgsdQad~Qf  Ecosorb-C (honpgenous m xture of
activated carbon on a fibrous support (15c%“ksver 0.25 hour. The Ecosorb-C
was rinsed with additional mnethanol ( Si(Tfeo, teOiiigned filtrate was
heated 50 to [err]and water (98 nl) wadf added over 0.25 hour. The m xture
was cooled gradually at a rRfe Rf [er mr@qZS hour until crystallization
initiated. The m xture was a Sur then reheated to [err] and the
rewai ning water (190 m) sl Bal e overr,l hour. The m xture was cool ed
to 15C over 1.5 hour, aged for Teted and the product washed with
met hanol :[err] (1:1 v/v, 90 m) duct was dried in vacuo at 30-[err]
with a nitrogen 55 pur.ge tov'ﬁl itled conmpound in pharmaceutically
acgeptable purity as white e?cmgqit.ed rods. The ti- tled conpound was
identified by HPLC. EXAMPLES 2-4 68 ( Fol I'owi ng the procedure
substantially as described in Exanpl é’l but substituting for the Lovastatin
used ag,shgrting nmaterial therein, approximately equinolar amounts of the
cogg,;)un Sis f Skyi;uct ure (111) as descrl bed bel ow there are prepared the

[
g

- di Hetweauaw@megm:rsmrsﬁm 5 H) it OSINRTILLYHFR CH oS eNkt-89%; 656 Bl Exanpl e
2 [ eRyis HorCi-salkyl; - - I [err] Exghr}ﬁ%e 3 e?r 682 H: Exanpl e 4
[err] RaisCs-salkyl; [err] Clains 15 . A process for the

]

pr gooar a% &He@w %Oﬂg %% consu ;[\gr g itl Lt')l; %sm[«% o or (}QzOS[(ﬁe)Ltb : pllovlded] th30 (V)
atleastone of R2 or Rais H; :
2, b and ¢ each represent single bonds or one of a, b and ¢ represents a double bond or both g and ¢ rep-

resent double bonds;
which comprises:
45 (A) treatment under an inert atmosphere of a compound of structural formula (ili):
50
55
. (]II)
wherein

R2 is selected from the group consisting of H, CHs, ~OH, or -CH20H; . ' SRS
65 Rs is selected fmm the gmup consisting of H or CHzOH provsded that at least one of Rz or"Ra is H




wherein: 35 [err] is [err]alkyl; [err] is selected fromthe gt’"ﬂ,ﬂy’"" 'um']”m’
consisting of H, [err] [err]is Hor [err]alkyl; [err] is [err

is [err] alkyl; and 40 [err] from the group consisting of H dr
OSi (Me)2tC4Hg or [err]; provi dﬁ’i%ﬁegﬁegfeast one of R2 or [err] is H

[err] and [err] each represent single bonds or one of [err] and [err]
represents a double bond or both [err] and [err] rep- resent doubl e bonds;

whi ch conprises: 45 (A) treagnent der i ne at r@spherenof a

conmpound of structural qurrula( Rl ): %r] 5€ B

[err] wherein [err] is selected fromthe group con5|st|ng of H CH3, -OH,

Qr -[err err] is selecied fro he group consi siing of or [err];
provi dec nmplee eash"qg'!pf [EFg] %299656 BI [ ERR h‘Exaanc?_& [ ERR]
CH 3 Ex hﬁ!ga ERthEngfleeHOHER aidb 5 = 1. proc for the
preparata]ﬁ%n fea%orrpou stuc® &?’2 Egrnula (vi_lerrd 5 (Vﬁaﬂerei n:. 5
[err]is Example 4| ; [HxGH d m tRe group consisting & H,
[err]or [err] [err] is Hor [err]alkyl [err] is[err]alkyl;

[err]is[err]al kyl; and o [err] is sel ected from the gr oup conS|st|ng of H

or (@aimse)[err]; provided that at |east one of [err] or [err] is H [err] -
and [err] each represent single bonds or one of [err] and [err] represents

& doubP@rasssrforhe prEpdatoat3 undaf srucuhomua it doubl e bonds; whi ch

conprises: 5 (A) treatnment under an inert atnosphere of a corrpound of
structural formula (13rFaHetMe)aSi CONHR,
Si(ted,t=C Hy
o .

g

wherein:
5  Ryis Cr-s alkyl;
R‘z is selected from the group consisting of H, CHa, OSi{Me)2t-C4Hg or CHzOSs(Me)zt-CMs.
Ra is H or Cy-2 alkyl;
R4 is Ca-s alkyl;
Rs is C1-3 alkyl; and
o Ruis selected from the group consisting of H or OSi(Me)2tC4Hp or CH20Si(Me)2tC4He; prowded that
at least one of R’z or R
a, b and ¢ each represent smgle bonds or one of g, b and ¢ represents a double bond or both g and ¢ rep-

resent double bonds;

which comprises:
5 (A) treatment under an inert atmosphere of a compound of structural formula (lil):

H
0
5
50
wherein

Rz is selected from the gmup consisung of H CHs,-OH, or -CH20H; - e
3S Rai is selected from the group conststlng ofHor OHzOH prowded that at least one of Rz~



; 0 [err] wherei

sel ected fromthe group consisting of H [err] 65 [err] lﬂmﬁu&lwmm,”",
fromthe group consisting of H &P Q299656 Bt ovi ded t hat at

[err] EP 0299656 BLC L M Swth an alkyl am ne, [ERR]foIIowed by
hydroxyl protection wth tert-butyldinethylsilyl chloride and im idazole;
then ( Bjithlah GRjiERiHe, RINH3, Bibwab bphjdrdxpipadtectsn wheh 16v-bitpdimethysitfl ERBjde dd im-

wher ei rdallesitteena cati on derived from sodi um potassiumor lithium and [ERR]
and [E ffeai"@ﬂiMtﬂépéﬁdé’nﬁtﬁ'ﬁ"‘@fﬂ@omw@;ﬂ or Re and R7 joined together with

o) PLE‘! s W ’vé‘aefyoﬂﬁo‘avatv&f%ﬁ-?g&%rum B ol n X s ohor o brom or
i odo. Hiand®RP ms&to th w’ﬁhmelut 18 WhiciSinep ade Bltadhéd M4 B ot € theinberedhetdrirer eal

soI v enteyclif Brigifoliowed i tdngact withcRsX wheishh X ischiooaromawrtidklo] ERR] i s at a
nper at mimprmess QfOCImG t i Stea (8)1heonpvcwe§sﬂ gtherepl goivens: Rt methy and e

et“her Ja 8;%6 In it he
el zﬁ’@‘frr 2ok f o] %@W’E@m LA
and [ «Hb: B3 HQ{rc eyz: Ho:Prov atlawuhéhdlztoha’sisa{ | east one of
a T ss:ﬁCHrm&wh&hegpndagzhmisre bie Bondser ei n |ERRL and [ERR] both
r es énﬂhedm@lse ob@nlms‘t whejein the c®mpaund opfomé% &) orep@pd isrsel Praithe greyp
corrpoﬂ'f‘ﬂ! prepared is selected fromthe group wherein: a.
[ ERR] | °f i ﬁg [ERR] is [ERR](Me)[ERR] and [ERR]is H
or c. s||.$ 9)25(;‘(% ]. 20 6. A process of Caim3 further
.canpri sa Agrob&heotcramtmmef aimpisicgihpoesttendbt axdbmpaund bistrgeire M) wih (C) acid in a
pol ar d@lmmapwlafrselm&rem@eshel siiyt pro tegﬁnemtqu ﬂ‘gﬂoups then (D) treatnent

with difP 6?%? &' 91“"’ of , t.he
Car boxyE Jh,g S0, o 1 5 %F%"&" o Bt LR
cegpoun ructure (VMI): 25 H30 35 (VI) 40 7. The process of Claimé6
wherein Step (C) the acid is hydroflu?‘l

ace- tonitrile; and wherein Step (D) g™ Ny base is 2.0 N NaOH;, and
wherein Step (E) the carboxylate salt ised at [err] in toluene. 45

849 The process of Caim?7 further @onpris o, after treatment with NaOH,
cont act with aqueous amo- niagr{o jlorm thedanmoni um salt of the I|actone. 9.

The process of C aim8 wherei nR n g[ er i:‘ th represent doubl e bonds.

ic aCld and the polar solvent is

35

(V1)

7. The process of Claim 6 wherein Step (C) the acid is hydrofluoric acid and the polar solvent is ace-
tonitrile; and wherein Step (D) the dilute base is 2.0 N NaOH; and wherein Step (E) the carboxylate salt is
heated at 100°C in toluene.

45 8. The process of Claim 7 further comprising, after treatment with NaOH, contact wrth agqueous ammo-
nia to form the ammonium salt of the lactone.

9. The process of Claim 8 wherein a and ¢ both represent double bonds.

10. The process of Claim 9 wherein the compound prepared is selected from the group consisting of:

(a) 6(R)-[2-{8(S)-{2,2-dimethylbutyryloxy)-2(S),6(R)-dimethyl-1,2,6,7,8 8a(R)-hexahydronaphthy|—

50 1(S)]ethyi]-4(R)-hydroxy-3,4,5,6-tetrahydro-2H-pyran-2-one;

{b) 6(R)-[2-[8(S)-(2.2-dimethylbutyryloxy)-2(S)-methyl-6(R)-hydroxymethyl-1,2,6,7,8,8a(R)-hexahy-

dronaphthyi-1(S)]ethyi]-4(R)-hydroxy-3,4,5,6-tetrahydro-2H-pyran-2-one.

60




éLge ;’?gugrggﬁzfsﬂ né:l g:c m ?a;/\,herel n the conmpound prepared is ﬁm“ mﬂﬂ“""mu" |“|

6(R)-[2-[8(S)- (2, 2-di nmet hyl but yryl oxy) - 2(S) 6(R) - di net hyl -

, 2,6,7,8.8a(R) -hexahydr onapht hyl - 50

(S ]ethyl]-4(R)-hydroxy-3. , 5, 6- tetraﬁygro ?Efpyran 2-one; (b)
6(R-[2-[8(S)-(2.2-di net hyl butyryl oxy)-2(S)-nethyl -6(R)-hydroxynethyl-1,2,6
, 7, 8, 8a(R) - hexahy- dronapht hyI -

(S)]et hyl ] 'il'("R)dlwa'l'bxy 3, 4,5, 6-tetrahydro-2H pyran-2-one. 55 60 65 EP O

299 656 Bl .. ns 1. .Proces ) d' un conpose.de fornul a
devel oppee (RE‘/) ocg(; ﬂpr oaratlonduncompo%dd?onp »Igg?;e%ﬁég I’I’] 10 ferr]- (V) 20 )

dans | aguel | e: [err]reprGSen'2 wgg al kyl e on -Cs; R 2 oet un groupe
choisi parm H CHS, OSl(M)2t (Mﬁnat C4Hs 25 Ra
represente un group. Hou aikyle en CGt-Cs;| R4 g em,@,pn groups ai kyl e
en Ca-Cs; Rs repr6sente un groups apkyle e @ﬂ}f $ st un gr oups

choi sl 1Qarrﬂ H OSl (Me)[err] copdit]|lon qu'a .I;DI ns un des groupes R 2 et
@#ek, h et O

R s, repr6sente un atone d' hydr 030 ¢ repr ssent ent
chaoun des Ri ai sons sinpes. ou R pyr k gt Z represente une double
| iaison. ou a et c representent tou J d>upd®s doubl es 1 ai sons;
comprepant: (A) b traitenent sous bhere inerte d un Qonpose de
fornul e“d6vel oppde (111): 35
H 45 50 dans l|aquelle: R2 repr-~sg un groupe choisi parm H. [err] [err]
.represento un group. choisi parrni HR® - CH2OH, a. condition qu' au nons un
des groupos R2 et Re, 55 roprsonte un at{dfm dii ydrogene; avec une

al kyl amf®ne RANH2; puis la protection des groupes hydroxyle |'aide de

chi orure dﬁnglafubgg yl dlunmhlidlyle et d imdazois; puis (6) is traltement
avec un ar ni Biregésdoe uiifioape alyR@niCp-Cde f or nui e |V|+N-I eR7, dans laquelle i M
represent e uﬂzwvnmuw@dv@mﬂs@dl M(Mﬂd%wmiw)ﬁ-&hthl um et Reset

Ri ~ rer2§stn Caf%yl si en ,Cca, CU Re et R7 tornent
ensenbl e ave ,ﬁ@ &I s sont |i es uan *i6 60terocycho a 5
Cu 6 chai nong. WnSg i$ parel m@st(ﬂs)h-emcou@%osmémdﬁlﬂboddﬁéh ab'&U MoiRy
chbor e, undosgroupes R‘z et R’s, représente un atome d'hydrogd
20 a. b et ¢ représentent chacun des liaisons simples, ou I'un parmi g, b et ¢, représente une double
liaison, ou a et ¢ représentent tous les deux des doubles liaisons;
comprenant:

(A) le traitement sous une atmosphére inerte d'un composé de formule développée (ill):

35 H
0

40 R H

bl L G

Ra w Y CHy
45

R

F 4 Ra
(11D
50
dans laquelle:

R2 représente un groupe choisi parmi H, CHs, ~OH ou —-CH20H;

Re représente un groupe choisi parmi H ou ~CH20H, & condition qu'au moins un des groupes Rz et Ra,
55 représente un atome d’hydrogéne;

avec une alkylamine R¢NHz; puis la protection des groupes hydroxyle a 'aide de chiorure de tertbutyl-

diméthylisilyle et d'imidazole; puis

(B) le traitement avec un amidure de métal alcalin de formule M*N-ResR7, dans laquelle M+ représente

un cation dérivé du sodium, du potassium ou du lithium, et Rs et R7 représentent indépendamment un:
60 groupe alkyle en C-Cs, ou Rs et Ry forment ensemble avec f'atome d'azote auquel ils sont liés, un hé-

térocycle a 5 ou 6 chainons; puis une mise en contact avec RsX, X représemant un atome de’ chlore.

de brome ou d'iode.

2. Procédé selon la revendication 1, dans lequel 'étape (B) est effecméedan’s‘un solvant 6théré, R; S

gepréseme un groupe méthyle, et la mise en contad avec RcX. est effectuée & une température de =80
-10°C o




'?ogtraggesce)rogl ihgd(raévendi cton 1, dans Jequel t'6tape (B) est efl "ulldmimru(ljm”m

*

jn solvant 6ther6, Re roprbsente uan groups rret hyl e, ia mse et cent@c
@hvoc R4X, esot ofellu & un terrperaef‘yﬁg 65

. ER 0 299 656 81 3. Procdie se a revend| cation 2. dans lequei |e
ol vant fth&r6, est le tl trahydrof uranne, |"alkyl- amne, |a bulylamne,

&' am dure de nbtal al calln yrrolldure de I|th| um Rl repr6sente un

Jr oupe et hy| EOces sejen ' §@ 28 loy &‘M’%‘(P““" Valkyl-
frocs: (MESE bR aw %, t%:‘rﬁ" el e g T
Jq0i nNs Iurard@s,(m)alm% A mornem&reéaryra,pwaa p&e &br dyae- 4
Procesle g@&teOn | a revendi catlon 3 dans | equel repr63entent tous | es

leux des dbUlrbadde Isélon iaomsendﬁatloﬁraa@@cbeleg@ﬁl @ne‘lﬁfqpeéﬁemmt deusi lem delix dgardoubllesquel

3 ' corrpoﬂi!sqgé f z%é evgfe%g‘ sﬁs%ﬂq‘g%ﬁ%’sggﬁ@m i rou%té %a le uel :
géé;% TR

prqgen I gqvljg,naﬁ;ne%d Ré.Gsente un atone d' hydrogene, ou c.
21 epr esgRi,9egistedb CREOSIMRY zﬁimepaﬁz BbréSinto UiftdifieQtHiyBrogdndda! (VB) 2t - CA4HD.

. Pr ocedec. felrepreshiite Giea6riéld ByRitagi, &, Rumgroupe BR0SHMeRHOMde. | € trai tement d' un
0 rrpose deB- Pracédst seloe Iy rqund-aaxm 8, @mprenar(t @) oulre la draithnedtdin mp@@ldeamcttpo(\m re

6PY ner . Ies rou rotecteurs %u e traitenent avec
ne base c{ n msé‘"c?m iﬁ ﬁnd 3@%" BPY% chauffage du
ar boxy! at(g) buﬂae id qil 9@!&1 aaaé. YoNaht FpMAERERE DA
fin de fdamrummwwsﬁmdﬁem)r ucture (Vl):

O 0 25 i ~k - H 30 35 7.
rocéle solon la revendication 6, dans HQgLaRg 46) duquel ['acide est
'acide fluorhydrique, et le sol- vant po est racetonitrile; dans
"etape (D) duquel, la base dil u6e t NaQ® D N, et dans |'6tape (E)
luquel , e car boxyl ate salifie, est|chauffela 100C dans |l e toluene. 8.

br 0cRE6 sel on ia revendi cation x Hgn outre, apres le traitenent
ivec NaOH, |la mse en --40 conga "ammoni ac aqueux afin de
ormer le sel d' ammoniumde |a.lact gde solon | a revendication

8, dans | equel _ et 2 representent deux des doubl es liaisons. 10.
Procedle selon |la revendication 9, g3 y4cl | e conpos6 prepare, est

hoi si parm : (a) |l a 6R-[ 2- [8(S)-R(g2 -di n6t hyl but yryl oxy)2(S),

(R -dinethyl-1,2,6,7,8,8a(R)- hexahyPon Q’?@” 45

S) Jet hyl - 4(R) - hydroxy 3,4,5, 6-t6trahydro- pyr an- 2- one (b) la
BR-[35[8(S)-(2, 2-di met hyl butyryl oxy) 2(S) - net hyl - 6(R) - hydr oxynet hyl -1, 2, 6. 7,
b, 8a( R) - he Riogédedeion syxiatenbiiedtion 6, dans I'étape (C) duquel l'acide est ['acide fluorhydrique, et le sol-

S) ] 4t hygﬁﬂll @ylaeéz gnitde;4ans Kitape Pldverl.da @mmnmz .0 ) elains I'étape (E)
xylate salifié, est chauffé & 100°C dans le tolud
8 Procédé selon la revendication 7, comprenant en outre, aprés le traitement avec NaOH, la mlse en
“40  contact avec de I'ammoniac aqueux afin de former le sel d'ammonium de la lactone.
i 9. Procédé selon la revendication 8, dans lequel g et ¢ représentent tous les deux des doubles
iaisons.
10. Procédé selon la revendncanon g, dans lequel le composé préparé, est choisi parmi:
(a) la 6R-[2-[8(S)-(2,2-diméthylbutyryloxy)2(S), 6(R)-diméthyl-1,2,6,7,8,8a(R)-hexahydronaphtyl-
45 1(S)}éthyl]-<(R)-hydroxy-3,4,5,6-tétrahydro-2H-pyran-2-one;
(b) la  BR-[2-[8(S)-(2,2-diméthylbutyryloxy)2(S)-méthyl-6(R)-hydroxyméthyl-1,2,6,7,8,8a(R)-hexahy-
dronaphty!-1(S))éthyl}-4(R)-hydroxy-3,4,5,6-tétrahydro—2H-pyran-2-one.




Egr StSei I uhg- :ai ner ! VEer?ngggQGggr Bét rpﬁtc?m ?SE%FC?\E/) 1t ey(ra]rf:?(r)]r ﬂy,t"H”M!"”)””””m
20 worin [err]J]Alkyl ist; [err] aus der aus H [err]oder [err]b€stéhenden s "';

G uppe ausge- 25 WAhft ist; [ qlerr]Akyl ist; [err][err]Al kyl
Ist; [err]Akyl ist; und [err] au?glgragggng oder OSi(Me)[err]oder[err]
best ehenden G uppe aus- 30 WAhit ist; mt der Ma~gabe, daB weni gstens

eines aus R2 odor Rs H St; A b und e jeweils Einfachbi ndungen darstellen
oder eifM®8tatRrS¢he | und e eine Doppel bi ndung darstel ft oder a und o beide
Doppel bi SRR LASh el Sy VAN o) o BRNANBHH of ner Ver bi ndung. der

(ZII unter 'f t nospha

erten

re 35 -
[err] 45 (111) so worin R2 aus

Strul turforne el ner

H 0s 40 e .
der aus H, CH3, - OH oder' ‘efipdle?sdl NBR¢ppe ausgewl hit ist; ie aus
der ams H odor CH20H best ehenden G upge aysgewehl{-d ft; mt der Ma8gabe,
daB wenigsteris eines von R2 odgr Re WsT. mt & ndmPAl kyl am n RANH2,

gefygl gt vom Schut z des Hydrgoxy m t ';!.‘e“;lN i3uty| cfmet hyl si - yiychbrid und
| Tu

| m dazol danach 55 (B) gl n @i nem Akal I metall mt der Fornel
MNR R7;, worin Mt ein von t_gu!n HK{ m.odor Lithium abgeleitetes Kation

I st und Re und R7 unabhangi g C _~A NQ@#FOFor Re und R7 mt dem Stck-
stqff, an den sie gebunden si nd- oder 6-gi edngen het erocyci sschen
Ri ng bil den; gefol gt von Kontg PAESK, worin X Chlor, Brom oder Jod i st
2. Verfahren nach Anspnrch Ig+wd i'n Schrit (B) In einemetherischen
~L~ungsmtt durchgeffhrt. 60 Ri'ed, RS MeYl ist unct der Kontakt mit RsX
bei_einer Tenperatur von -3 bis -1 0 Xtattindet 3. Verfahron nach Anspruch

2, %orin das etherische Losungsm ttel Tethydrofuran Lst, das Al kyl a-

worin
Ry Ci-s—Alkyl ist; -
:'ézh ;ust der aus H, CHa, OSi(Me)2t-CsHg oder CH20Si(Me)zt-C4Hg bestehenden Gruppe ausge-
1
25 Ra H oder Ci-s-Alkyl ist;
R4 Cs-s—-Alkyl ist;
Rs Ci-s—Alkyl ist; und . .
R’s aus der aus H oder OSi(Me)2t-CaHg oder CH20Si(Me)2t-C4He bestehenden Gruppe ausge-
30 wahlt ist; mit der MaBgabe, daB wenigstens eines aus R’z oder R's H ist; _ -
8, b und ¢ jeweils Einfachbindungen darstellen oder eines aus g, b und ¢ eine Doppelbindung darstelit
oder g und ¢ beide Doppelbindungen darstellen; durch
(A) Behandeln einer Verbindung der Strukturformel (I}) unter einer inerten Atmosphare
35 H
0
40
45
Rg
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worin Rz aus der aus H, CHs, ~OH oder -CH20OH bestehenden Gruppe ausgewdhit ist; Re aus der aus
:d:rdepr‘ C':izOH bestehenden Gruppe ausgewzhit ist; mit der MaBgabe, daB wenigstens eines von Rz
ist; mit einem Alkylamin R¢NH2, gefoigt vom Schutz des ro mit tert-Butyldimethylsi-
lylchiorid und Imidazol dana’gl' gefolgt e xyls. -
55 (@) Behandeln mit einem Alkalimetall mit der Formel M*N-RsR7; worin M* ein von Natrium, Kalium oder
stugxflfum agg:leltetesb!zan:n ist :dnd Res und Ry unabh?lnegig Ct-ah-:lkyl sind oder Re und R7 mit dem Stick-
, an sie gebunden sind, einen 5- oder iedrigen heterocyclischen Ring bilden; gefoigt von
gor\l;ald mit RsX, worin X Chior, Brom oder Jod ist?-g roYes g "
. Verfahren nach Anspruch 1, worin Schritt (B) in einem etherischen Lsungsmitte! durchgefthrt .
60  wird, Rs Methyl ist unc der Kontakt mit RsX bel einer Temperatur von —30 bis ~10°C stattfindet. 0of0 .
3. Verfahren nach Anspruch 2, worin das etherische L8sungsmittel Tefrahydrofuran ist, das Alkyla-
min Butylamin ist, das Alkalimetallamid Lithiumpyrrolidin ist, R Ethyl ist, Rs Methyl ist und R'2 H, CHs .-
Ofiel' CHz0Si(Me)2t—C4Hs ist, R’s H oder CH20Si(Me)2t-CaHe ist; mit der MaBgabe, daB wenigstens.~
eines von R’z oder R’ H ist. S _ - Bl RS




mn Butylamn ist, das Al kalinmetallamd Ut hLi urrpyrrolldln [

Rs Metl ist und 1T2 H CH3 oder CHOsnt(Me)2t--CAHg i st, 1‘“““3““‘““““\”“'
CH2CSi (Me) 2t -CAHB ist; mt der Maigabe, daB weni gstens : eines von

oder Rfa Hist. 65 EP 0 299 658, szgﬂssg‘ﬁﬁf ahren nach Anspruch 3, vvor| n a
und c¢ bei de Doppel bi ndungen dar st €l Ver f ahren nach Anspruch 4,
worin die hergestellte Verbindung der Fornel (V) aus der G uppe ausgewkhlt
ist, worina R2 CH3iSt und Rs Hist; oder 5 .R'2CI—IZQS|(IVE)2t CAHg
i st und R Vetphrestach Agspruce 3, vrqmzéw%!tqurmp Q@} g@’)' [1 H? Sk

Verfahr eﬁ Y.%{}gﬁ CAfedt fewrsh SnPihae '\R&q"f‘@%l rbigAyng e H\éma@ e rupb

wor

Ver bi n u 3,§tu ﬁwr,st G¥ar Mt (C Saure in einempolaren Lésungsmittel
zursEntfsrw.gg.,zdg,t(Me%, S GhiHaZ@HiBP&R: danach 10 (D) Behandeln mit
ver dunnt err-Baseund RNAHeOBiUé)aiGHe st des Al kyl ami ds; danach (E) Erhitzen des
Car boxyl bt barlabres natbsAnspro¢roh sweichese weiterhinkei I%MOS@E%P'BQ’M‘W%‘E% et (Viunt er
,I[B H- Drgl;n :a\léeermbplo a(rjelrJ\rI]_ sug\gesrml Lgulil F\ emudg dizkélligqn{:z g%-%ch 7 Verfahren
Siof! es
nach AﬂS e%@@%ﬁ;ﬁ& LZ%X @ i U%oﬁlemmmi’ghﬁﬁtélw agjll St
und das b@ig&mef\&arth@ﬁhwmrﬁmtﬁkVIHm&imm tril; und worin in Schritt (D) die
verduFnnte Base 2,0 N NaOH ist, und worin in Schritt (E) das Carboxyl atsal z
auf s1 QoC in Toluol erhitzt wird. 8.Haer 2f nach Anspruch 7, wel ches
wei Perhin, nach der Behandl ung mt NaOH, ontakt mt waBri gem Anoni ak
unter Bildung des Amoni unsal zes dgs LactgnsOunfaBt 35 9. Verfahren
nach Anspruch 8, worin und c_beile Doppe bi ndungen darstellen. 10.
Ver f ahren nach Anspruch 9, wor & pCH
(a)?® 6(R-[2-[8(S)-(2, 2-Di et kYl I>@y)-2(S),
6(R) -dimethyl-1,2,6,7,8, 8a(R)-hexa p 25
(S)]ethyl-4(R)-hydroxy-3,4,5,6-tet
6(R) -[2-[8(S)-(2,2-D nethyl butyrg
7, 828Ba( R) - hexahy- 4u dronap&th
(S | et hyl ] -4(R)-hydroxy-3,4,5, 6-tet r‘ah %,P)ZH- pyran-2-On best ehenden
G uppe aus- gewAhft ist. 45 50 55 60 6

pyran-2-on; (b)
2£8) - net hyl 6( R) - hydr Oxynet hyl -1, 2. 6.

30 7. Verfahren nach Anspruch 6, worin in Schrm (C}) die Saure Fluorwasserstoffsiure ist und das pola-
re Ldsungsmittel Acetonitril; und worin in Schritt (D) die verdinnte Base 2,0 N NaOH ist, und worin in
Schritt (E) das Carboxylatsalz auf 100°C in Toluo! erhitzt wird.

8. Verfahren nach Anspruch 7, welches weiterhin, nach der Behandlung mit NaOH, den Kontakt mit
waBrigem Amoniak unter Bildung des Ammoniumsalzes des Lactons umfaBt.

35 9. Verfahren nach Anspruch 8, worin g und ¢ beide Doppelbindungen darstelien.

" 10. Verfahren nach Anspruch 9, worin die hergestelite Verbindung aus der aus
(@)  6(R)-[2-[8(S)-(2,2-Dimethylbutyryloxy)-2(S), 6(R)-dimethyl-1,2,6,7,8,8a(R)-hexahydronaphthyi-
1(S)Jethyl]-4(R)-hydroxy-3,4,5,6-tetrahydo-2H-pyran-2-on;

(b) 6(R)-[2-[8(S)-(2.2-Dimethylbutyryloxy)-2(S)-methyl6(R)-hydroxymethyi-1,2,6,7,8,8a(R)-hexahy-
4 dronaphthyl-1({S)}ethyl]-4(R)-hydroxy-3,4,5,6-tetrahydro-2H-pyran-2-on  bestehenden Gruppe aus-
gewahlt ist.

45

50

60



