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30 3,983,140) and derivatives thereof, all with the natural 2-methylbutyrate side chain. ;

Hydrogenation products, including tetrahydromevinolin are described in U.S. Patent 4,351,844. !

Some compounds of structure [l with the 2,2-dimethylbutyrate side chain and processes for their

preparation are known in EPQ published application 33538. Howaver, the process disclosed therein

involves 4 distinct chemical steps: 1) de-esterification of the 2-methylbutyrate; 2) protéction of the 4-

35 hydroxy of the pyranone ring; 3) re-esterification to form the desired 2,2-dimethylbutyrate; and 4)

" deprotection of the 4-hydroxy graup.

Now, with the present invention there is provided a novel process for the preparation of compounds of

structure |l involving only one chemical step and resulting in overall yields much higher than those realized
by the prior art process, with the expenditure of much less time, labor and materials.
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Detailed Description of the Invention
The novel process of this invention may be represented by:
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wherein the dotted lines represent possible double bonds there being 0, 1 or 2 double bonds;
n represents 1, 2, 3 or 4; and
o - . Ris 1) methyl, .
4 65 - 2} hydroxy, or




he ni trogen to which they are attached; X is halo, especially
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addition of methylhalide the reaction mixture can be quenched by adding it to an excess of water. To
isolate the product the aqueous phase is adjusted to pH 3—8 with a strong mineral acid such as
hydrochiorid, hydrobromic, sulfuric, phosphoric acid or the like. The aqueous phase is extracted with
55 cyclohexane or toluene, dried, filtered, refluxed for 3-—20.,hours and finally conce_ntrated, and filtered.
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3 Example 1
b Preparation of 6(R)-[2-[8(S)(2 2-d|methylbutyryloxy)-2(8),6(8)-dlmethyl 1,2,3,4,4a(S),5,6,7,8,8a(S)-
decahydronaphthyl-1{S)]ethyi]-4(R)-hydroxy-34,5,6-tetrahydro-2H-pyran-2-one -,
60 A solution of trans-tetrahydro mevinolin (5 g, 12.256 mmol) in cyclohexane (100 ml} and isopropanaol (12
mi) was prepared under nitrogen. An aqueous solution of potassium hydroxide (4.91 M, 2,5 mi, 12.27
mmol) was added in one pomon and the two-phase mixture stirred for 0.5 hr. at ambient temperature. The
mixture was concentrated via distillation (bath temperature 100°C). The vessel was recharged with 150 mi
of cyclohexane and reconcentrated to a volume of 15 mi. The potassium carboxylate solution was diluted
65 with tetrahydrofuran (356 ml} and cooled to —35°C.
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Preparation of <6(R)-=[2-[8(S) (2, 2-di.net hyl butyryl oxy)-2(S), 6(S)-di net hyl -

, 2,3, 4, 4a(Sy,5,6,7,8,8a(S)- decahydronapht hyl -1

(S)]et hyI] 4(R) - hydroxy 3, 4, 5 6 tEerrlsmmser-pyran 2-one so A solution of
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i sqpr opan ° 4@ \éq'i°rf"" M (39 e\d '6 R "éﬁl: ‘i’a
pot assi um;ay, 5,@gg,|, e d Ao rarel s aasyally a¢ %'"por i°0
and the two- mwtrdudree srtrs pregaced vads aBde'& tdﬂfhe cédledaBltich Y tﬁe%ﬁﬁ@é‘@ﬁ wr&xyla'tbe

M Xt ur e sweyie qamvdﬂemahmw amln;erdal dametature beio barrntw atem:wtr neTivel ¢ ear Vidifow

‘oo of SRR it ?r%%"’s e e
vol une of
t et r ahydr ebslédifd 's(- §t rthQuP Frlo| gSMmg;neiMeP}rvbsp ; ne
(3.6 m 0 Adngeravurs bélow orcr'ﬂisrsah;idrvma‘stgranawawenh@ theveeaction aiixdte hramiaeﬁrrg]anandna
L R R Rt R e
gradual ly h “{i t ] g'"the
addi ti on. "end hek e s rfch RiifRebie? oV R, REGRF sbfartbifant ARI6kbr
sol uti o qéqua&m) mieaaaﬁsbﬁmm q&ouybﬁsmaw.&mmwmeah&ue&s phbse was
I nt er nal tequtyuatreﬂtwdse{ltbmraruf clohexa mqmmbmiga; @yddhexarerextrabisovecd \ea;hecytwicb ow
g

R e T E rms%%’“"’ﬁ%ﬁ%ﬁﬁ’%

I Nt ernaj, B (5.Y Ai4ddffondi i S
n’ga‘hat Urwater £8.251l/g) wad de&ﬂ Thy nibadire Giad Bged bt Emlﬁﬁmt t nightt, Hiltered and dried

t et ydr oihdar vacutitnbat tacvield ook ecbdugt (85-ED2%necavety) tOvprall tieidufrang ¥r@nsrtbtrahy@o 6
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cycl ohexart@tionprece @V‘Sﬁéi&ﬁé’“é?‘?feﬂ&as‘ S ed LW ce Wi ?

of watek. th Rl R e ?%% agd
and sl o )éoﬁf?&ﬁ&mtt{u?ﬁr &@7% (Y dré 'a‘a&ed%ﬁﬁta in QHF S.

Af t er C 00| intergal tempRranire bélow enm@nmtg:headdttb& m xt ur e vvas filter ed to give
cr u e, pr oducThe(lithiysdidthglgmidg thus prerpmdw@s prdedtogheggoladsiution

9fth potassiunmeagerylate
S %ol '"MP H’é ﬁ iy an in rggr% re bRIY 7 mshf%hpwgr’dw E'erﬁqagye“vrrt h
St ' rring &P Q1 Did )w o Jq\éhq;m gﬂﬁﬁﬂe dePiudoi LatrE
aged ah ot UhdRir MRIE Z ere dri .under vacuum
at Ctoyi Alsoluqmnroed minb v { 186492%rroﬁd)maes rnfu@ndtsahl) wys @boldd fo ©28°C and n-
t r ans- t st r% pylfithium R e18Bmnglg 557}/! in hexanglavas ad ed maintaining the temperature below —20°C.
Exanpl e 2 is solution was gradually added to the reaction mixture maintaining an internal temperature below
- = =30°C. The mixture was aged at —-30 to —~35°C for 2 hours.
Methyl iodide (2 mi, 32.13 mmol) was added maintaining an internal temperature of —30°C. The
mixture was aged at that temperature for 1 hour.

50 The mixture was quenched into a vessel containing toluene (200 ml} and water (100 mi).

The mixture was adjusted to pH 4.5 with 20% aqueous phosphoric acid (approx. 30 ml). The layers
were separated and the upper (organic) phase stirred over sodium sulfate {25 g) and sodium bisulfite
{1.5 g) for 2 hours. The mixture was filtered through Supercel® and transferred to a 500 ml round bottom
flask, fitted with a distillation head and heated for 6—10 hours (bath temperature 110°C).

55 The toluene solution was concentrated to dryness to give crude product {5.3—5.4 g). Crude product
was stirred in refluxing cyclohexane {50 mi) for 1 hour then allowed to cool with stirring to room
temperature and aged an additional 1 hour, filtered and dried under vacuum at 50°C to vieid product
(3.4—3.8 g) of approximately 90—92% purity.

_ The product was dissolved in methanol (22.6 ml/g of substrate} and water (6.2 ml/g) with stirring at

. g0 65°C. The solution was filtered then heated at 65°C while additional water (6.2 mi/g) was added. The mixture
was aged at ambient temperature overnight, filtered and dried under vacuum at 50°C with a nitrogen purge
to vield pure product (85-92% recoverv) Overall yield from trans-tetrahydro mevinolin is 58—62%.




fnat e Preparatlon of . ;
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ni t rogen purge 44a 2-CHg, 6-CH,4
- ' 4a5 2-CH,, 6-CH,
55 | 34:4a5 2-CH,
< 3,4:4a,5 2-CH,
3.4 2-CH,
® - 2-CH,
3,4:4a,5 2-CH,, 6-OH
65 4,42 2-CH,, 3-OH, 5-0H
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to yi el d pure .product (85-92%recovery). Overall yield from
trans-tetrahydro nevinolin is 58-62% 4 EP O 137 445 81 Exanple 3

Alternat'e Preparation of _
6(R) - 2@8(8)(2, 2-di et hyl - but.yrE3l7I gx!'/ 7—3-4?8?,16(8) - di met hyl -

1,2,3,4,24a(9), 5, 6, 7, 8, 8a( S) - decahywhBtibgohtirugd - 1

(S)]ethyll-4(R) -hydroxy-3, 4,5, 6-tetrahydro-2H pyran-2-one The potassi um
salt of trans-tetrahyReubaBendsol in (20Rf, 49 mole) is prepared in

cycl ohgxane (400 m )5 "1SOpropanol (A ;g_éHand aqueous potassi um

hydroxi de (10 m, 4. 9‘1’4%?ar) as describéd above. The mixture is
concentrated by distijkation at at nosphed;i c pressure. Additional

cycl ohexane (450 m) is added. A total of 600 m of distillate is

col | ecjped. A KF of |ed4sbthan 70 [err]/#¥Hsshoul d be observed. The mixture is
concentrated to a total volume of 52 njey Teppahydrofuran (280 m) and
pyrrolidine (16 m) is charged into the vessel and the solution cooled to
to less than [err]. Butyllithium (110 25¢H,, 30B5 M is slowy added to the
wel | sfirred mxture, maintaining an i nterngh tenperature below [err] :
throughout the additiéf2 The nixture i$“g®hBat -30 to -35C for 2.5 hours.
Met hyl brom de (10.0 9)4 i s bubbled int 02,;:,[,13?3_§gl ution maintaining an internal
temperature of -20 to lerr]. After an age of 15 m nutes HPLC analysis is
perforged to confirmgsgater than 93%20vePHion. |If |ess than 93%
conversion is observed a second char ge_ﬁ_Ia 51_1P=|§lhyl brom de (normally

0. 26-0. 75 g) is 15 i nfa®duced. The m & dtee” s aged at [err] to [err] for a
total of one hour. Teahéaggdrofuran (60z.0,) 3008, pyrrolidine (6A nl) are
charged to the reaction mxture and cooled to less than [err]. n-BuLi (48
m, 1.%85 M is slowy-added as before #@in38HFP an internal tenperature
below [err] during the addition. The n%é%g_a kg aged for two hours at [err]
to [err]. Methyl brond® (12.g) is intf6diCéd as descri bed above and the
m xture aged for 1 hoyr.at[err] to [ erplH, FHoeH, =00 i on mixture is 20
quench® into 400 mM of H20 and worked up and rel actoni zed as descri bed
above. The crude yiel ddafter filtrati oﬁ‘cgiﬁ@fé'l'o‘?ﬁ%")'(ane slurry and drying
[err] in vacuo) 17.89 g, 86.9% pure. enableyyh@fdsion 75. 2% Enpl oyi ng the
procedure substanti al 14*as descri bed %%Egr%' ,'esgil-(islgﬁld 2, but substituting
for th& trans- tetrahydronevinolin used-as—start+ng—material therein,
approxi matel y equi nol ecul ar anounts of the 2- nmethyl butyrates described in
Table |, thmse are prepared the 2, 2-di nmethyl butyrate products, also

desw ?oed 251. Il\rylaro-[gslglfg ttI\e: pr peaf'arnl)n ofa chﬁpoJﬁ?of_ Sl formula 1:
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TABLE | continued Doubl e Bonds . : Rn 4,4a:5,6

2-Terr], 3-OH 4, 4a 2
-lerr] 10
2-[err] 2-{err] 6-CH 2-[err], 3@-{@5374[451,&& : 4a, 5
3150;3’ G-0H 4,42 5 r@is err], 3-OH 20
» err inued
4,4a:5,6 [ [ Js ] 6 & 2-[err], 3-CH
[err] 4. 4a DOUbeJms[errl 3(5(" _
[err]. 4.4a — e oo 4. ?2” e Oa
[1er'rA\] ngcggst;gog the pi&B8ration of a conpound of structural for]rrul a IIal "
. ER49137 445
Rn 4,4a:5,6 [err] Bi ZQ&EHJ continued Doubl g Bonds -
4a,5 | 45 2. [err] 2-[er?fHo-[err] [err] 10
- 2-CH,, 6-OH -
- 2-CH,, 3-OH
15
. 4,4a ' 2-CH,, 6-OH
{
4,4a 2-CH,, 3-OH :
. 43,5 | 2-CH,, 6-OH %
N 435 - 2-CHg, 3-OH
4,42:56 . 2-CH,, 3-OCH,
.25 o
- _ 2-CH;, 3-OH, 5-OH
4.4a 2-CH,, 3-C\, 5-C!
30 : 4.4a 2-CHs, 3-OC,Hs, 5-OH
4.4a 2-CHj, 3-OC,H,, 5-OH
4.4a " 2-CHs, 8-CHy, 3-OH, 5-OH
35 H
( Claims
- 40 1. A process for the preparétion of a compound of structural formula Il
; ) BO,
had 0
_ 9 H
- cu/c>(‘\9
50 3cHy CHy s
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2-[err] 4,4a 2-[err] 20

. - [err] 4a,5 [err] 4,4a:5,6

25.[err] 4.4a - . 4. 4a

4.4a : [err]Elz qh%?&agog1 [err] 35
dains 40 whrc!Acqmnnsestsamnt df ke apfvyanous alkali netabsaltef & campreundiofstruaurel fermyled |
formula Il: HO 45 0 55 65 65 EP 013744 1 which conprises treatnent of

an anhydrous al kali netal salt of a conpour
20 with a méthyl halide and an alkali netal amjde o
V\/nere Mis a cation derived from sodi um potas or lithiumand [err]
andi[err] are [err] or [err] and [err] are joine&together to forma 5 or
6- mérbered heterocyclic ring with the n@trogen t Ewhich they are attached,
f ol Fowed bywaci dification and IamggE\Q@ wheg®in the dotted |lines
repgesent possi bl e double bondscgger beirgg O or 2 doubl e bonds; 30

n represents 1, 2, 3 or 4; and Ris E% SN

tural forrmula | [err]
formul a MNR1R2 25

15

W' : Rn
20 . .

L/ with a methy! halide and an alkali metal amide of formula

% MNR'R?

i 25 .+ . . .
where M is a cation derived from sodium, potassium or lithium and R and R® are C,atkyl or R? and R? are
joined together to form a 5 or 6-membered heterocyclic ring with the nitrogen to which they are attached,
followed by acidification and lactonization wherein the dotted lines represent possible double bonds there

- being 0, 1 or 2 double bonds;
30 n represents 1, 2, 3 or 4; and
R is 1) methyl,
2) hydroxy, or
3) C1_4a'k°xv

2. The process of Claim 1 which comprises treatment of Compound | with methyl iodide or methy!
35 bromide’in an ethereal solvent at —60°C to —25°C.
3. The process of Claim 2 wherein the ethereal solvent is tetrahydrofuran, the temperature is —35 to
—30°C and the alkali metal amide is lithium diethylamide or lithium pyrrolidide.
4. The process of Claim 1 wherein in Compounds | and ll there is no double bond, one double bond in
the 3 4~pos|t|on, or two bonds in the 34 and 4a3,5-positions; n is 1 or 2; and R is methyl in the 2-position if
_\./' 4« n=1and in the 2 and 8-positions if n =
' 5. The process of Claim 2 wherein in Compounds I and |l there is no double bond, one double bond in
the 3 4~position, or two bonds in the 3,4 and 4a,5-positions; n is 1 or 2; and R is methyl in the 2-position if
o n = 1 and in the 2 and 6-positions if n =
- _ 6. The process of Claim 3 wherein in Compounds | and |l there is no double bond, one double bond in
45 the 3,4-position, or two double bonds in the 3,4 and 4a,5-positions; n is 1 or 2; and R is methyl in the 2-
position if n = 1 and in the 2 and 6-positions if n =
7. The process of Claim 1 for the preparation of the compound of formula:

HO,
50

§5

13
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2) hydroxy, er 3) [err]alkoxy. 2. The process of Caim1 which conprises
treat nent of® Gonpound | with-net hyI i odide or nethyl 35 bromde in an
ethereal solvent at [érr} to [egR Z"W gfess of Caim2 wherein the
et her eal 4sol vent is tetrahy drofuran ? enperature is -35 to [err] and
t he-al kal i" 8rErenroqesd Qié“aifezlqutfhﬂ RIeRachtiert efthesgpmuourgirof Farmilaum pyrrol i di de. 4.
The process of Caim1l1l wherein In Corrpowds | and 11 there is no double
bond, one double bond in the 3,4-positio bonds in the 3,4 and
4a, 5-pdsitions; nis 1 or 2; and R is methyl he 2-position if 40 n =1
and in the 2 and 6- p05|t|ons if n=2 5. ocess of Claim2 wherein in
Compounds | and 11 there is no douly e bond, &ne double bond in the :
3,4-position, or two bonds in 4 and 4af5-positions; nis 1 or 2; and
Ris methyl in the 2-positﬂ%ﬁ andgfn the 2 and 6-positions if n =
2. 6. The process of Caim3 wndre En BCofpousids | and 11 there is no
doubl e bond, one double bond in 45 '
the 3,4 and 4a,5-positions; nis 1. @

13ion, or two doubl e bonds in
Rls methyl in the 2. position .
2. 7. The process of Claim1l

if n =kl and in the 2 and 6-posit i@
for the preparation of the corrp&ﬂgd o} gor hula: [err] 65 EP 0137445 Bl
8. [he process of CQaim?2 for the preparati on of the conpound of fornula:
[err] 9. TheTw @edessofClainCB fdr theprdparatibriér tie cdppoutidiobfor@ditat he conpound of
formula: 20 25 [err] Patentanspr~ahe 1. Ein Verfahren fO'r die Herstellung
ei ngr Ver bi ndung der Strukturfornel 11:R _ 46

1 1 *50 R

(2!!3 CH
30
&
CHy
35
Patentanspriiche
1. Ein Verfahren fiir die Herstellung einer Verbindung der Strukturformel il:
o - B
; 0
—
45
50
55
60
/
a 55
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aateerrry o112 211 111 o L, 6 0 EP O 137 44 81 | das unfasst
ehandl-ung .8i nes wasserfrei en Al kalinetallsalzes einer Verbi ndung der
kturformel | f © 3.R I ei nem Met hyl hal ogeni d und
m Al kKal i met all ami d der For mIEM%Qﬂg‘Z@'v\ori n Mein von Natrium
um Odoras umfasstie Bélgediwigtelriee wadéarfreiem AikglimetaichizBy einem terBDdRg. der SXrbidirfoshan
Rt und R2 mtei nander. ver bunden singaund ei nen 5- oder 6-gliedrigen
rocyclischen Ring mt dem Stickstoff, JjetNgB8e gebunden sind, bilden,
| gt won der Ansauerung und der Lactonisig , worm di e gepunk-teten
en nbgliche Doppel bi ndungen darstellen, Wwhet 0, 1 oder 2 :
Cpppel bi ndungen vor handen sind; 30 n 1, 2,3 oder 4 darstellt und R 1)
#thyl, 2) Hydroxy oder 3) Cl. 4- Al ko ist. 2.%Das Verfahren nach Anspruch
§ das dpe Behandl ung der Ver/ky ot fhyljodid oder 35 Met hyl brom d
ifn ei nem et herischen LosungsniBtelgbei F6Q0 Ppis -250C unfasst. 3. Das
ler f ahren nach Anspruch 2, worin (5:33 AT :‘ Losungsm ttel

(4

et rahydrofuran, die Tenperatur -35 b nd das Al kalinetallamd

it hi umdi et hyl ami d odor Li t hi unpyrrol? 4. Das Verfahren nach

Anspruch 1, worin in den Verbindungen ™und kei ne Doppel bi ndung i st,

eine Doppel bi ndung in der 3,4-Position ist, oder zwei Bindungen in den 3, 4-

unM 5-Positionen sind; n 1 odor 2 40I i st und®™R Met hyl in der

-POS|t|on al | de jonen, falls n = 2, ist.

. Das \férf gr'éerﬁ P\ngtgﬁlhi%s?mg unﬁe'ﬂemﬂlka%'me%q%m'g der gl%'%l ndungen | und 11 kei ne
p‘p.e1 bi ndung ist, sine Doppel bi ndung 44 der 3,4-Position ist, oder zwei

Bi ndungen in den 3 4- und 4a, 5-Positi dwRiRSind; n 1 oder 2 ist und R Met hyI

in der % Posi t [ton, d. en. 2- und 6- en, fal
e mgﬁ}mﬂm Lo py R e By

kei ne Dopp gebéi‘ldgﬁsl Q%ingoR éu@ru élérh Jwbrid die
odor zwei ihish gr5Qliche D Blbﬁddhge telian, Efoﬁbentoumz@bpm ung%nio en 2
i st undRM@ﬂ-‘n |nder2P03|t|on falls n =1, und in den 2- und

6- Posi t i*bnen, "f)aﬁ?gdqﬁ'*dafzte"t."g?

2) Hydroxy oder
3) C,_,-Alkoxy ist.
2. Das Verfahren nach Anspruch 1, das die Behandlung der Verbindung | mit Methyljodid oder
as Methylbromid in einem etherischen Ldsungsmittel bei —~80° bis —25°C umfasst.
3. Das Verfahren nach Anspruch 2, worin das etherische Losungsmittel Tetrahydrofuran, die
Temperatur —35 bis —30°C und das Alkalimetallamid Lithiumdiethylamid oder Lithiumpyrrolidid sind.
4. Das Verfahren nach Anspruch 1, worin in den Verbindungen | und 1l keine Doppeibindung ist, eine
_ . Doppelbindung in der 3,4-Position ist, oder zwei Bindungen in den 3,4- und 4a,5-Positionen sind; n 1 oder 2
40 st und R Methyl in der 2-Pasition, falls n = 1, and in den 2- and 6-Positionen, falls n = 2, ist.
5. Das Verfahren nach Anspruch 2, worin in den Verbindungen | und Il keine Doppelbindung ist, eine
Dappelbindung in der 3,4-Position ist, oder zwei Bindungen in den 3,4- und 4a,5-Positionen sind; n 1 oder 2
\/ ist und R Methyl in der 2-Position, falls n = 1, und in den 2- und 6-Positionen, falls n = 2, ist. -
6. Das Verfahren nach Anspruch 3, worin in den Verbindungen | und Ii keine Doppelbindung ist, eine
45 Doppelbindung in der 3,4-Position ist, oder zwei Doppelbindungen in den 3,4- und 4a,5-Positionen sind; n 1
oder 2 ist und R Methyl in der 2-Position, falls n = 1, und in den 2- und 6-Positionen, falls n = 2, ist.
7. Das Verfahren nach Anspruch 1 fir die Herstellung einer Verbindung der Formel:

1

° * c L M S *




7. Das Verfahren nach Anspruch 1 fur die Herstellung einer Verbindung der
Fornel : 50 600 60CHH 65 9 . 11111111 11 1l 111 EP 01374 5 B1 i- 8. Das .-
Verfahren nach Anspruch .2 fur dgp Uef:# u ei ner Verbi ndung der Fornel:

NO r Cr 'I{O‘~~ 3'§

~~~~~~~ .8 Dap Vegalysn pash AvEr AR ‘é’rﬁ"ﬁw‘%?é’r‘ie“ﬁ\%ﬁwé’ﬁ’bé‘d‘l"@r“af°é"‘ﬂer stel | ung

ei ner Ver bi ndung der Fornel: 20 25

0 V 30 HO, ~C '

3# 35KsRvendl cations 1. Proc6dh pour |a preparay®n d' un conpos6 de fornule
structurelle 11: 40 Ho, 45 50 m 11% *# B5 580 65 EP 0137445 Bl

2 H

10 ' Mo
Cﬂ3 =

Ga, cuy =

15

, CH, £
9. Das Verfahren nach Anspruch 3 fir die Herstellung einer Verbindung der Formel:
20 : .
H

K/"

25

30

35

Revendications
. 1. Procédé pour la préparation d’un composé de formule structureile ii:
\— o _
HO, .

Y 0

45

50

‘55

60
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nprend Is"traitement d' un sel.de netal alcalin anhydre d' un conpose

mul e structurelle | 5 0 - to O0~~ 3 R n 20 avec un

6nurel de nbthyle‘et un anm dur EPd@ 132 445aBdal in de formule MN-R R

| aqual Iq@i dyhn VII u.s 0

o Mmoo 8 85 e G A RSSO Dl

nbl e pour forner un cycle h6t6rocycllqu u 6 nmenbres avec |'azote

el ils sont attachds, suivi d une acidifichtioffet d une |actonisation,
| aquel l e lea lignes en poinfill~a repr~seQteng 25 d' 6ventuel |l es

lles Iiaisons, avec |la pr6sence do 0,1 ou 2 bl es liaisons; n

6sente 1, 2, 3 ou 4; et R est: )ungnbthyl e, 2) un hydroxv, ou 3) un

Foxy engnCl-4. x0 2. Procdd6 I evend| 2tion 1 conportant |e

t gai tement du confposd | avec ICH,odufe dognst hfl e ou 1e bromure do n6t hyl e

dgns un sol vant 6th6r6, do -G60 ﬁ ZBQC. | HPhHhc6d6 de | a revendication 2

déns | equol le solvant 6thér6 est le @@ rarine, |la tenperature ect

) -35 A 33loC et |'amdure do mtal al Il didthylemdure do
revendi cati on 1 dal e hequel dans |e3 conpos6s |

l¢thiumou le pyrrolldure de lithium d Proc6rui 6 de |a

nmb if ny a pae do double
Ilakan ii y a une double liaison dans iq positi 3e4, ou deux |iaisons
ans lel positions 3,4 et 4a,5; n pot 1 ou 2; et Rest |le nBthyle dans |a

s ition 2 @lechih FaldgsRiire damsth18 at uf @miduteQid Tnétal fikaiif dSlormuleMEN-RIR? diHsO4a6lR MiQest a
ondi ct i oncalionlliéiné tiespdis, dutkmreasilirs au uiiniars 6R ket R¥isorit Lind dikyleyen 8;-p &8 Rtls R sont

oub e liai séyn-s sgsemplegpoyn formier 1sl ayclp héﬁém“warﬁﬁ Py Gélﬂ:ﬂ brgscvec3l'agote guaugbilpcsont

Il ai sons dag‘% b iification et giung lacignisatio &P“s pes @n pointillgs repeésentent
thyl e d¥ns ,$,e ‘;Hd‘é bles;;,sorls'av;gtaf "cédw%?uz oﬁs 2 ot 6si n=2.

; Proc6d6 de g ast trMans nwgnlon 3 dona | oquel, dans Iea conposes | et I, il

n'y a pas de doubRlun|hydrogyony |e y a une double liaison dans |a p05|t|on 3,4

et deux doubl es R

osi
at e oty Ibm?%gt s i :p& Coofhacrta t‘z;:;'gef“ ot eyt odymge ol
n =2 7. Procgel R révaNdida OBq 1B Q(Wan* &hdié PR tetahyurofsnre QA RADPEraflfe
fiormul e: 50 eét d85-35 & ~30°C et 'amidure de métal alcalin-est-e didthglainitiure de lithium ou te pyrrolidure de
lithium.
35 4. Procédé de la revendication 1 dans lequel dans les composés | et lf il n’y a pas de doubile ligison, ily a
.une double liaison dans la position 3,4, ou deux liaisons dans les positions 3,4 et 4a,5; nest 1 ou 2; et R est
le méthyle dans la position 2 si n = 1 et dans les positions 2et6sin = 2.
5. Procédé de la revendication 2 dans lequel, dans les composés | st Il il n‘y a pas de doubile liaison, il y
_ a une double liaison dans la posltlon 3.4, ou deux liaisons dans les posmons 34etdab; nestTou2; stR
\_~ 40 est le méthyle dans la position 2 si n = 1 et dans les positions 2et6sin= 2,
6. Procédé de la revendication 3 dans lequel, dans les composés | et 1, il n"y a pas de double haus_on, ity
a une double liaison dans la position 3,4 et deux doubles liaisons dans les positions 3,4 et 4a,5; nest 1 ou 2;
et R est le méthyle dans {a position 2 si n = 1, et dans les positions 2et6sin =2,
W 7. Procédé de la revendication 1 pour la préparation du composé de formule:
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65adladloo 4dils dloo,.;so . 40es e ehyedaslapsiio s =letdnsls
oston e §CH=2’6.Potd " é areédcain as euednsls nobsletl,ilny ad ou
iasni 3 a ue dubl liiso das | psigmrp 147t448>BPubesliason das |'s psiton 3,
etd4a.; nestl o 2, ee | evndco 2EP 0137445 Bl '~h 8. Proc~d6

pour | air e[saPra¢édéde Wuevendifation2 peur farénaration & campos$ defprgilstie de | a

revVendi dafion 2 pour |a peaaind ops efé)e HO 5 10

~~~~~ CH3 #0 C3 CR3 CH 3 V,. 9.

| a preparation du conpos6 de formule: 20

go so 3~~~~~~ 0o 2 C H3~-C CH 3 H~~~~ 35
40 45 50 55 60 65 : .

| a revendi cation 3 pour

10 CH

5 .
. a

£
3 H
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