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met hanol . The process is new, unconplicated, uses a small nunber of steps
and sinpl e, inexpensive starting 3512222 B30 SUMVARY OF THE | NVENTI ON
This invention is directed to novel

t et r ahydr o- 5- hydr oxy- 3- net hyl ene- 2-f urannmet hanol and tetrahydro-5-[1 ower
al koxy [err]-3-nethyl ene-2-f uran 0. of rmula I which are useful as
internmediates in the preparation of anched and functionally

3' -sgibstituted nucl eosides. This inveNti is also related to an inproved
prqcess for the stereo and enanti oseVgctive synthesis of tetrahy-

dr 0- 5- subst i t ut ed- 3- et hyl ene- 2-f ur gWpt hanols the formula: 2 EP 0 512
222 Bl [err] A 10 FORMULA
Wierein Ris Hor lower alkyl [errkg ymokngroved process may be depicted
by t'he followi ng reaction Schene I: f 20 25 30 35 40 45 50 55 3 EP O
512 222 B1 Schene | 5 [err] DETAILED DESCRI PTI ON 55 I n ‘general,

3- et hyWhereim g isdislowsr alkyl (¢Gad (Taaliimpioveld probdse met yoj dapictéw by e lfcliovingt reactiihfSotiethe 2.
Reaction of 2 with atrialkyl [err] orthoformate yields 3. Reduction of 3
wi t hosodi um bi s(2- met hoxyet hoxy) al umi num hydri de affords 4. Epoxidation of
4 gives oxirane 5. Treatnent of 5 with a catalytic anobunt of titaniun(lV)
i sopropoxide yields 6. Treatnent of 6 with a trace of HCl in ethanol gives
a mxture of 7 and 8 . Hydrolysis of 6 gives 9. 4
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EP 0 512 222 Bl In accordance with the foregoing Schene I, the conpounds of
Formula | are prepared by the fol |l oBPA$122EHB1 (a) 3-net hyl-2-butenal is
reacted with chlorotrinethylsilane using the nmethod of P. Cazeau et al.,
Tetrahedron 43, 2075-2088 (1987), in agehehel ! e containing triethylamne
and anhydrous sodiumiodide at [err] to yre 1-trinmeth- 5.

yl silyloxy-3-nethyl -1, 3-butadiene 2; (b) conmpound 2 is reacted with a
trialkyl [err]orthoformate in ethyl acetate in the presence of a 15%

sol uti.on of zinc chlorjide in ethyl acetate at ropmtenperature over 1 hour
to gf¥e 1,1 -diethoxy-3-nethyl-4-pentenal 3; (c)lcogpound 3 is then reduced
at [err] to [err] w oNgum bi s{=-rtdhoxyet h Istyenlydride in
toluene to yield allyl alcohol 4, 1,1 -diethoxy-3-nethyl-4-penten-5-0l; 10
(d) the allyl alcohol 44yis then asymetrically epgxidated in the presence
of diisopropyl D-(-)-tartrate, titaniun(lV) isoprqgpoxide, [err] sieves and
tert-butyl hydroperoxide in nethylene chloride atjferr] to afford the novel

oxirane conpound 5, trans -(+)-1, I-diethoxy-3-nethyl-3,4-epoxypentan-5-ol;

(e) the oxirane conpound [err] is then subjected to ring opening by

treatfrent with a catal ytif a pai)of titani un(l i gopr oppo@)de i n refl uxing
M ——————

benzene over 3 hours

(S)-5, 5-di et hoxy- 3-yget hyl ene- 1 2- pent anedi ol . 5' 7 (f) the diol conpound
6 is treated with a 10% solution of HCl in ethanol at roomtenperature for
30 mputes to afford a nikture of [err] 3

(2s-cis)-tetrahydro-5- ethoxy 3- net hyl ene- 2- furannethanol and 8
(28-trans)-tetrahy- dro-5-gthoxy-3-nethyl ene-2-furannmethanol. (g) the diol
coﬁpéund [err] is treated th an aqueous solution of acid form

i on-exchange resin at roonjtenperature for 3 hours to yield conpound [err]
t et r @hydr o- 5- hydr oxy- 3- net hyl ene- 2-f ur annet hanol . 2 set forth above in
Step (d), the allyl aIcohoI conpound 4 is asymetri galkly epoxi dated by the

met hod of Y. Gao et al. AngF @hem Soc., 109, 65, &w(@@)(1987), This
met hod produces epOX|d v 63 s Tmar Iea b enant i oneric
excess. Oefins can Qe congerted to the corregpond ng epoxi de on treatnent

with® catal ytic amount of a catal yst prepared froma tartrate such as

di et hyl 25 or diisopropyl tartrate and titanium i sopropoxi de. The
best ratio of titaniumtartrate is 1:1.2. It is inportant to keep the
reaction mixture free of nhisture. Powdered actjvates nol ecul ar sieves work
wel | g5 Sol vents such di chl oronet hane, tol uene i so0Ct ane can be used.
Reactions are generally carried out at tenp aturesny about [err]. Al

reactions are done in the presence of ter#~butyl hydfoperoxide (TBHP),
al t hough ot her peroxi des have been used successfull In general, the
catal yst is prepared by m xing the chosen tartrate and titaniun(lV)
i sopropoxide at [err] jg-aeolvent 30 such as nethyl ene chloride

mhqégupon ei ther the ol ef{ni rcohol or the t(ﬁ knuyl hydr operoxi de is
added. In any case, the t ingredients are add ghirred for about
30 mnutes before the la reagent i s added, wheth§r_ jt be the al cohol or

the tert-butyl hydroper®¥pde. Al reactions are cafried out in the presence
of powdered activated sieves. The 30 m nutes of stayring is terned the
"aging" period and is an inportant factor in obtaining high
enanti osel ectivity. The tetrahydro-5-ethoxy-3-met hyl ene-2-f urannet hanol
conpounds [err] and [err] 7ard t he tetrahydro-5-ethoxy-3-nethyl- 35

ene- & f uranmet hanol conpolnd 9 are useful as precursbrs for the preparation
of various 3'-substituted nucl eoside com pounds such as

3' -azi do- 3' -deoxyt hym di ne (AZT) or 3'-deoxy-3-' fluorothym dine (FLT)

whi ch heDETAKLBDWESCRIPTIONY as i nhibitors of H V induced cytopathogenicity. In
general , the furanmethanol conmpounds of Fornula | maybe subjected to
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40, functionalized at the newy-formed olefinic position with electrophilic
reagents; for exanpl e, hydroborati &,05122281i on or hal ohydrin fornmation.
Upon further study of the specification and appended clains, further
obj ect s altnhceatirngetvilly the fargoindiBobernehiaqameeinds df Fortyele tateprenarsd Prthe follawing INeese
skilled in the art. This invention will be described in greater deta|I |n
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standard coupling reactions with various azaheterocycles under Lewis acid conditions for example, trimethylsilyl trif-
luoromethanesulfonate, zine chloride or stannic chloride. Alternatively, the furanomethanol (Formula 1) maybe further
40 functionalized at the newly-formed olefinic position with electrophilic reagents; for example, hydroboration, osmylation
¢ . or halohydrin formation.
— Upon further study of the specification and appended claims, further objects and advantages of this invention will
become apparent to those skilled in the art.
This invention will be described in greater detail in conjunction with the following, non-limiting specific examples.

45
Example 1
1-Trimethylisilyloxy-3-methyl-1,3-butadiene

50 To a suspension of 180 g of anhydrous sodium iodide in 300 ml of dry acetonitrile is added a solution of 112 g of

triethylamine and 84 g of 3-methyl-2-butenal in 400 ml of pentane at room temperature. Added dropwise to the above
solution is 109 g of chlorotrimethylsilane at 35-38°C and the mixture stirred for 4 hours at 40-45°C. The resulting solid
is filtered, washed with 400 mi of pentane and the solvent evaporated to a residue. The residue is distilled to afford 112

s5 g of the desired product, B.P. 56-60°c/(476.0 kg/m2)(35 mm), n2°° 1.4496.



car bonate and evaporated to a residue. The residue is vacuumdistilled to
give 41 g of the desired product aEP@812242B1BP 35 [err] (6.8 kg/

[err] (0.5 mm, [err] (ppm 133.44(C- 3), 128.45(C4) 102.76(C 1), 61.32
[err] 58.96(C5),44.31 k\aﬁbal@@(%’%rb?-i i3S T G deenrbaklans,
134.25(C-3),128.51 (C 4 61 (C1 1 [ef§d97. 58.169 (C5),
37.45(C-2), 21.62 [err] }Tf{mgp/ [err]-cis. 4( C, 61.59; H, 10.24:
Anal . Calc'd (% for [efr & 63.79; H, 10.7& 1Fgaund |(%:
C,.63.71; H 10.75 Exanple—4—45
Tréﬁ‘s (+)-1, 1-di et hoxy- 3- rrethyl 3, 4- epoxypentan-5-ol A mixture of 5 g of
pow:ler@é—-?—%?—r] A activated nol ecular sieves in 300 mM of nethyl ene

chl ori S . COQ, Sequential |y added are 2.84 g of diisopropyl

D- Go‘)dl Do A'% ool ]tl tani un{1V) isopropoxide and 45.5 m of

tert-but y+o;’ﬁ§(a p(ﬁrggglaﬁyl érﬂ&f!)rﬂl%Qnm Sﬁtsblﬁtlbh ng@éhlo['l@er i Jthyi &2btatd & aﬂ&eauﬁgfb?of thé\
sol uti pl91 WS will SRR At rddhn téniRRIRNE Feliowify ahdBition@hor Qs stirrfE teby nedn e
chlori tuia%%daqiﬂélﬂ el HidaioBriteliscaldfully Hdadd TR rediliting Pretipitafo @iltdlec ddihe cakewashativdth

byt he asdelini bf@thepfhe&qﬁdou@ﬁhaeb id Offaragdl arite @@elic phash wakhekwithe0s ol of satoated ausouat ed
withs cydhmmueafdoaaté ded whth ptssiurh carisonatel eeicbvaporyied fo saxadinpel Toeissiduadaristlied tn gval78 at e
and 1 i Bl ol ARG SOUF AR bz 0B oMy 2 FAdcbI BNy TB1RS6R5 184

al | owe 0 st and tere roug E

di at onHESH129.88(Gr4), HOBRFHC-1 &1 mmawé@%tsﬁa@ﬁwe*rs -BECeHBUraRT )1 1%%% ) { ﬁ9t°f*at e
and  was(fi3h 480.27(C4) B2 BiOR ). 3810Q(@-8). %tﬂ?"hhtﬁﬁﬁ(%'s!s)ﬂ'&gnem um sul fate and
evaﬁ"orat ed to a residue. _The residue is purified by colum 55

chromat ography on silic lﬁgelcalm(%yorac1511ame & $e9; Fgﬁédl ent elution to
aN.ord 13.7 g of the degifosd (®)y:0duct as an ¢iCls472g4.9B9. |(C 3.5, nethanol). 6
EP O 512 222 B1 Anal. Calrc d. ftor [err] C, 58.80; H 9.87. Found:

C, 28. Tixamble 39. 88. Exanple 5 (S)-5, 5-Di et hoxy- 3-net hyl ene- 1, 2- pent anedi ol
To a solution of 2.04 g of t he product of Exanple 4 in 80 m of benzene at
[err] ixi-Bi - 2 glani um( V) isopropoxide. The m xture is refluxed
for 3 hours then cool ed to roomtenperature followed by the addition of 30
n of et hda3ckoiptioniof 299 miahsadiubled- nee&wetu@w%mwmsﬁw@mtﬂma?@’%ﬁaddgi’ ?fPR"fSﬁg

f or 380 wnhﬁUt'ressa solyline o6 3P HeiPpHuct Eﬁmpﬂee% '560 'F"rﬂf 'Utj ° pirgy

eart h. g_ﬁ%d gpted g;wga%smwm ﬁ”%'f’h@rad"q_u f " p i{;q 8 %?‘
t qT‘ H’]e [{ 2] e ried ss um
elouf1 i (r)ﬁ“\'ﬂmfartla aé‘ﬁ"?"?fﬂ?%?ﬁf"ﬁ'? % ¥5H° It Vaflbu"h ;}‘p g)?@wm sf: fr?'u es re(? il

pro ctsm%assyglnﬁy(os{ranW 044580 150-NMB: & (pBm) mwaﬁbngwmnozmv &1-36CHisbr r |

- 15.54 trans; 134.25(C-9), 728.5f8.4), b2 69(cBH, 62.4R0c, Hp) &l €6
(ZS-C| S gjgggag%ﬁggf ikﬁu X ( ﬁ%rangne 2(f §r anrrg(t hZamo (acﬁlz 2 trans)
“tetrahiay oxy %%?én furanrret hanol 25 To a sol ution of

1. 759 of the product of al cohol is added
0.22nm of a 1 0% sol uti|df® 3—?(5°)| CgiaZhd caeg_,{gpm;seh}'yerature The
mxture is stirred for AAHEHM es and 0 1 carbonat e added
foWowe éstlrrlngfor 1 hour. The mixture is filtered and the cake
washed ry ether (3 x 10 m ). The conbi ned

TIrans-(+)-1, 1-diethoxy-3-methyl-3,4-epoxypentan-5-ol

A mixture of 5 g of powdered, 4°A activated molecular sieves in 300 mi of methylene chloride is cooled to -20°C.
Sequentially added are 2.84 g of diisopropyl D- (-) tartrate, 3.51 g of titanium(1V) isopropoxide and 45.5 ml of tert-butyl
hydroperoxide followed by stirring at -20°C for 30 minutes. A solution of 18.8 g of the product of Example 3 in 20 ml of
methylene chloride is added. Stirring is maintained at -20°c for 8 hours followed by the addition of 8 mi of a 10% aqueous

% sodium hydroxide solution saturated with sodium chioride. At 10°c is added 8 g of anhydrous magnesium sulfate and
1 g of diatomaceous earth. The mixture is stirred for 15 minutes and allowed to stand for 1 hour. The suspension is
filtered through a pad of diatomaceous earth and the cake washed with ether (3 x 50 ml). The filtrate and washings are
combined, dried with anhydrous magnesium sulfate and evaporated to a residue. The residue is purified by column

ss chromatography on silica gel using a hexane-ether gradient elution to afford 13.7 g of the desired product as an oil,

nff 1.4465, [o]p + 19° (C 3.5, methanol).



filtrates are evaporated and the residue: purified by colum chronat ography
on silica gel by elution with chl olEPfas12222B3i ve 0. 84 g of the desired
product [err] + [err](C 2.0, nethanol). 30 Anal. Calc'd for [err] C,
60.74; H, 8.92. Found: C—680 78 H 8.96. Exanple 7 35
(2S-ci s) - Tet rahydr o- 5- hySIE)aycac'MQme- G R ix&anol and (2S-trans)
-t et rahydr o- 5- hydr oxy- 3- ngfdwpdiene- 2- f ur anngtCh 8itd HBB8al sol uti on of 2.04 ¢
of tpe product of Exanple 5 1n 40 m of water 1s added 0.4 g of QU2

i on-exchanp®e & esin. 40 The m xture is stirredfor 3 hours at room
tenb'érature flltered and the solid washed with water (2x5 m). Tot he
conbi nefl)HistRieteoxy-3-methviepeshe-peptanediol added 0.6 g of barium carbonate. The

m xture is stlrred for 30 mnutes the solid filtered, and the filtrate

0 @ solutio 0 e C] le. 4. ) tamu
2\r/]glpﬁr at ed’ 1;,(? gjfoegle |sr Bfodlf er% E, bﬂawgn %]Iowf by'th aEgmon]og:’ir:rou

n I ura s | m mln s. The sus ensmnl Itere
55. 33; ;) 45@ eg% i
BE, CH, SEZE o o n oﬁ gm@w ofl ﬁh&d
fornmul a, t a6 a syru [%10,( et , na : Terr
9.87% Found 58. 76 H 9 88 Exarrpl e 5
(S)-5,5-D et hoxy- 3- net hyl Qﬁmjcmc@pogQHgo@gd @lsgko: iogpl|ution of 2.04 g of
t he product of Exanple 4 ilgo@d: M of benzeﬁglggas;[,.eg@g. is added 1.42 g of
titani UIT( I V) [ sopr OpOXi de —FHre—ntxtture—ts u1\cu for' 3 hours then cool ed

to rgo %Mature foll oned by the addltlon of 30 M of ether and 2 m of
sat urated aqueous sodi um bi carbonate and stirring for 30 m nutes. The

SUS pens igikish-Fotrahydtcs-&bxy-Bimdihgibne - afAmethandi Al pERGAEHUS earth. The pad is
wasted wbtishyded-5rethody3-methlidnsrJursmmethadioe sSol vent evaporated to a residue which
I's purified by colum chromat ography on silica gel by elution with 20:1

chl asof or rfe pediiemes [1.75g0o0f tie produdt of ExaRhplg 5 inf230 mief dhpethy! gebhdl B added 08 anbf a 3% splution
syrup, piiQl b ethafobatrdofn@erape@iurahel Teixiuse Is stirr for 30 raipdies ard P.6 o of rotapgium ca@onaiBadg@t

H, 9. g7 foliqwed byjstirring for 1 hour. The mixture is fi It@gdg'gtrggzakewasl'gdglgh d@ghy%_)ﬁtg ral). #he combined
(2S- ci sivapesaregyareraipdmndihe egidue purifad lume chromatpgmphyeon Rl P! P4 Altiop with ¢hiosgingm to

- t et r ah 9V B4 bR deairedPraditt [fln +418" @ JRelipdt hanol 25 To a sol ution of
1. 75§ of the product of Ex yl al cohol is added
0.22 m of a 10% sol ution

Anal. Calc'd for CgH,404
Found:

CSO78H896

Example 7
(2S-cis)-Tetrahydro-5-hydroxy-3-methylene-2-furanmethanol and (2S-irans)

-tetrahydro-5-hydroxy-3-methylene-2-furanmethanol

To a solution of 2.04 g of the product of Example 5 in 40 ml of water is added 0.4 g of QU-2 ion-exchange resin.
The mixture is stirred for 3 hours at room temperature, filtered and the solid washed with water (2 x 5 ml). Tothe combined
\_/ filtrate and washings is added 0.6 g of barium ¢arbonate. The mixture is stirred for 30 minutes, the solid filtered, and the

filtrate evaporated to give 1.02 g of the desired products as a syrup. [o]p +4°(C 2.0, H,0).

Anal. Cale'd for CgH4oO3 | C, 55.37; H, 7.75.

® Found : G, 66.33; H, 7.70.
Claims

50
Claims for the following Contracting States : AT, BE, CH, LI, DE, DK, FR, GB, IT, LU, MC, NL, PT, SE
1. A compound of the formula:

55



of HC in ethanol at roomtenperature. The mxture is stirred for 30

m nutes and 0.1 g of potassium car ®a9¢qd followed by stirring for 1
hour. The mixture is filtered and the cake washed with dry ether (3 x 10
m). The conbined filtrateg are evaporated and the residue purified by

col um chr omat ogr aphy on [SAnal €dc'd) & CRWM..O,: U )8 B8, Ho g orof orm to give 0. 84
g of the desired product |[®ukd: + [err]fC 2.|Q, s8%d: Ragwal |- 30 Anal . Calc'd
for [err] C 60.74; H 8.92—Foumd: . € 60.78; H 8.96.
Exafipl &xdmmds ( 2S- ci s) - Tet r ahydr o- 5- hydr oxy- 3- net hyl ene- 2- f ur anmet hanol and
(2S-trans) -tetrahydro-5-hydroxy-3-nethyl ene-2-furanmet hanol To a sol ution
of 2.0 BHbiethbuey-Fhatblihb-1pe e5in 40 mM of water is added 0.4 g of
QU- 2 ion-exchange resin. 40 The m-xttre is stirred for3hours at room

t enper at ufoe sofutidntab 2.841 g afthie bredustall Exkmptestie 80 mi ¢f thenzerioat 2¢°2 isyaddedmi4R g of ttadkken(V)
combi ndsgprrpoxide. Thembries isvafipiediors hours thelnleadled togoam tempenauré ioliowedibydiaaxkiition of Beeml of
mi xt ur Ehpiand 2 ) of gjuraten aquepuppagiymebisarbenate andttiring for J0rreinutag, The puspaniion i filterad thraugh

evapor %t‘;é of BW“‘T’."G@TQ’WHT@“&@@? PIBRY (3 1amikand thasoheenseym ted 5 fegique whictD
Tspit t_ayc m chaonfa@g on |I|cag%t1>ya3.§c_> ! 2(H! chlp_rop:gp-m@ano to afford 1.78 g of the desired
I[:glr,l:-'tli) produc asasymp’?i“]"” (%,E‘Pg%;'%",')' H, 7.70. Clainms 50 Clainms for the

follow ng Contracting St ; F—Ct: —o—PCFR, GB, I T, LU M,
NL, PT, SE 1. A conpound Egijgﬁ%ﬂ?’&?ﬁﬂﬁgﬁssb'ss'sf%g;;g%m 222 Bl [err] 5 2. A

conpound according to C al wherein R i<l 888 hydr ogen. 15 3. A

conpoungd cording to aiml wherein Ris defined as nethyl. 4. A conpound

acg%rdr)r(r%"ggrrwcl aim1l wherein Ris defined as ethyl. 5. A conpound according

t o O aig8.do Weh&drd) 5. Binby- 6 ivie S0 35 amh KL and ) compound characteri zed

i Nt halietd " L . XY - < 4- epoxypentan-5-ol . 7. A

conpound a g t it is

(29scCi s) -Toalssiaay 8P otars poflict S-EXBHINYS B B riof dif dRiEdoRol is@Bddk 0.221 & a 16% solution

CONPOUkIcHG bathakl BigodrDteMbdatife. IThe Mtualis Stired BE30 Minuidaahd 6.1 g bSpotassium carbonate added

(2S-t r fotised by tirrnig yaul 1t ol b Irdauye 18 filfseedlapd e eakd-washiod With dREéther At 10 ). THe RBR&S S

f or pr 8pzies angyevaraierand the residug pLeififddy eollien chihatography on silica gel by elution with chioroform to
give 0.84 g of the desired product [a]p + 218°(C 2.0, methanol).

30
Anal. Calc'd for CgH,,O5 | C, 60.74; H, 8.92.
Found : C, 60.78; H, 8.96.
Example 7
35 .
(2S-gis)-Tetrahydro-5-hydroxy-3-methylene-2-furanmethanol and (2S-trang) -
-tetrahydro-5-hydroxy-3-methylene-2-furanmethanol '
To a solution of 2.04 g of the product of Example 5 in 40 ml of water is 'added' 0.4 g of QU-2 ion-exchange resin.
4 Themixture is stirred for 3 hours at room temperature, filtered and the solid washed with water (2 x 5 ml). To the combined
filtrate and washings is added 0.6 g of barium carbonate. The mixture is stirred for 30 minutes, the solid filtered, and the
filtrate evaporated to give 1.09 g of the desired products as a syrup. [o]p +4°(C 2.0, H;0).
. Anal. Cale'd for CgH4004 | C, 65.37; H, 7.75.
Found : C, 556.33; H, 7.70.
Claims
50 .
Claims for the following Contracting States : AT, BE, CH, L}, DE, DK, FR, GB, IT, LU, MC, NL, PT, SE
1. A compound of the formula:
55

-

T



[err] 35 40 wherein Ris Hor alkyl [err]; which conprises reacting
3-net hyl - 2-butenal w t'h chlorotri nERO$IZ2328BIc to give a silyl ether which
isin turn reacted with trialkyl [err] orthofornmate to afford an orthoester
which is reduced with sodi um bi s(2-net hoxyet hoxy)al um - num hydride to give
an allyl alcohol which is epoxidy 't& a catglytic anount ortitaniun(lV)
i sopropoxi de to afford an oxirane whi tr d with a catal ytic anount
of titanium(IV) isopropoxide to yieldya di which is treated with 45
hydfochl oric acid in an al cohol to yi& d afnmxture of

(25«ci s)-tetrahydro-5-([err])al koxy-3 | ene- 2-furanneth- anol and (2 S
- trans)-tetrahydro-5-([err])al koxy- 3Znet hyl ene- 2-f ur annmet hanoi or
treatment of the diol with an acid f(m?ion-exchange resin to give

t et ahydr o- 5- hydr oxy- 3- net hyl ene- 2- f ur d@nnmet hanol . 10. A process according
to clai m&er&’rm&ﬂ%mﬁyl(cgds)by so a) reacting 3-net hyI 2-butenal with
chlorotrinethylsilane 1n a suitable solvent containing triethylam ne and
sodi uma oAl bdipodio afeerding tolGlairh © wherdin R isibfiied ds\wWdsogey.| 0zy- 3- net hyl - 1 3- but adi ene;
b) reacting the product of step a with a trialkyl [err] orthofornmate in the
pre#¥ende &fompoynd acdaiding foddiaim hwhereinfi isdpfined asagtefint at room t enperature over 1
hour to to form1,1 - Loerr ] di al koxy- 3-net hyl - 4- pentenal ; 55 c)
react i rfy f PREPEYINGAEROMING %bml?f%ﬁ'ﬁd‘g'w’iﬂﬁﬁqv‘& s( 2- met hoxet hoxy) al umi num
hydrlde in a suitable solvent tao

141 & rfj’?ﬂpﬁT'QBW’dﬁ'gf?&'WF Wﬁe'?ﬂ'é'ﬁ'sf’%"dsas@f"py'd) r eact ing the product of
St ep ¢ {\o%n& t'.ln%%ﬁ)gra%gyied Eﬂ(at is 'irg{s d+)?{dﬁ?letﬁ }(%x&ﬂeﬁ%p %_&DOXI de and

g[/té bu ro er- oxi otrans-(+)-1,1

I ]7) dh &dntpBend a&oﬁﬁ& 3Waim AarSdRmYaRaRt: 28 (écg;-tetrahydrg? otho: -&%e@@lgnealfurﬁ'r)meth-

reacting 4de product of step d with a catalytic anmount of titanium (1V)

i sopg opoxide in a suitable solvent over 3 hours to form

(S) -5, B (A esnipb)ridi addokding o Saifi® chiydcfifad I thel it R2E-Rahe)tbtashydrd-§-ethoxy-3-methylene-2-furan-

reacti ngtéepanoiduct of stepe with 10% HC1 i nasuitabl e sol vent f or 30

m nut estof orm (2S-ci s)-tetrahydro-5-

[ er r] alk oA prodessiet Argparing@-comoundahre formeuwen|  and

(2S% rans) -t et rahydro-5- ([ err])al koxy-3-net hyl ene-2-furan- 5 nethanol; and

optional ly, g) reacting the prodi@t s@éep e WRh acid formion-exchange

resin in aqueous solution at roomte ra for 3 hours to form

t et rahydr o- 5- hydr oxy- 3- net hyl ene- 2- f ukannetfhanol . 10 Clains for the

fol L,ow ng contracting state: ES 1. A ceps for preparing a conpound of

the formula: 20 _ [err] wherein R
is Hor alkyl [err]; 25 whi ch ;q_g’pri ses reacting 3-nethyl - 2-butenal

with chlorotrinethylsilane to give & S2lyl ether which is in turn reacted

with trialkyl [err] orthofornate to afford an orthoester which is reduced

Wi t b sodi wiwerdn i Bon@ikyiexggt hoxy) al um - num hydride to give an allyl al cohol

V\Aj\i[_gh i S etpacoraprisesteaniing|3-nwthgicettarteydl with clotimbthyidilaris itd ghve iasily( dthé) whichagin tihasdcde t 0
f¥ord anwitmiatkelite,-Ghorthbfonmstetia affert] emlorthpdster whioh datredugedivwith sodiom bis(2afethoxyethexylalafht V)

i sopr opoxhugenydrige ZMQE? eh allyl al¢ahbl whibh) iegpoxidized witheetcetdlvtisiameunt oy Baniunt{iViisdpeopexidie t afferd an

al cohol t# Oﬂl’ﬂyp Whigh l?ﬁreeieg wﬁh Wﬁ{yﬁgn@prg yttlgagpm&\ﬁgpgpr@uogde ip @plg diol which is treated with
al k&y- 3-d migipre of (25-cig)ytgirahideei5-(Ca-Cejalkoxy- -rnethylene-2-furanmeth-

) R T R R e e o hveern

10. A process according to claim 9, characterized by

80
a) reacting 3-methyl-2-butenal with chlorotrimethylsilane in a suitable solvent containing triethylamine and
sodium iodide at 40-50°¢c to form 1-trimethylsilylozy-3-methyl-1,3-butadiens;

b) reacting the product of step a with a trialkyl (C,-Cj) orthoformate in the presence of zinc chloride in a suitable
solvent at room temperature over 1 hour to to form 1,1- (C-Cg)dialkoxy-3-methyl-4-pentenal;

&5 ¢) reacting the product of step b with sedium bis(2-methoxethoxy) aluminum hydride in a suitable solvent to
form 1,1-(C4-Cg)dialkoxy-3-methyl-4-pen-ten-5-ol;

d) reacting the product of step ¢ with diisopropyl D-(-)-tartrate, titanium (IV) isopropoxide and tert-butyl hydroper-
oxide in a suitable solvent at -20°C to trans-(+)-1,1-(C,-Cs)dialkoxy-3-methyl-3,4-epoxypentan-5-ol,

-

ST



form i on-exchange resin to give
t et r ahydr o- 5- hydr oxy- 3: net hyl ene- Zﬂﬁﬂﬂﬂrﬂéﬁﬁanol 2. A process according to
claiml1, characterized b reacting 3-nethyl-2-butenal with

chl orotri met ﬁﬁ%‘l“ﬁ the grog X%Stgﬂﬂ ‘t"QBP@a'g'ﬁ P’V%HW W ls?R§°PP’F"?°é'I Fipftabie senLeYer

sodi um i odi e ®-% '( Godgl 5;’"; jg
ti c es -cfs)- Y
mg&f%fW% A Rt sl ol

e
to for % ac Ug OlUtl ure
i o S ﬁ%&“@%ﬁiﬁ%ﬁ%‘@%& e,

sui tabl e solvent to form1
-([err])dial koxy- 3- rrethyl 4-penten-5-0l; d) reacting the product of step c
Wi t hrodi crnieriyé folldbwing cohtdctingdétate : ES t ani um (1 V) i sopropoxi deandt ent - but yl
hydroper- oxide in a suitable solvent at [err] to formtrans-(+)-1, 1
[ err] di &l lémraced-torptepaying Bcampeynd siedernala- 5- ol ; e) reacting the product of
step d with a catalytic anount of titanium (1V) isopropoxide in a suitable
solvent over 3 hours to form HQ
(S)-%,5-([err])dial koxy- 3- et hyl ene-
the product of step e wth 10% HCl |
form (2S-cis)-tetrahydro-5- [err] .and
(2S-trans)-tetrahydro-5-([err])al kox hyl ene- 2- f uran- net hanol ; and
optignal ly, g) reacting the product step e with acid form i on-exchange
resin in aqueous solution at roomté& rature for 3 hours to form

tr ahydr o- 5- hydr oxy- 3- net hyl ene- 2- f urannet hanol . 50 3. A process according
to aim1l wherein Ris defined as hydrogen. 4. A process according to
Cl ai m 1 wwaeeinRiqH oraikgded,icapd as nethyl. 55 5. 'A process according to Claim
1 wer ei n wRich songiddes reedinga®methyiig-butenl withictioraningsiyisiRo<to gide digiyletherGlhizh Binkurnieednte@i n
R i s def i néultrialkyl {6%-Gp)ypithoformatdipaireiph2riivaQer Bhictyis refucpd wihesdiunaldsgt@methayydtrexy@iiamin 1
whi ch pr odu bysiridetexivsian Ritykaicohphyhibh é-eBoxidizerhyith a Sataitic amduntgiiitapiuf(lY) dsaprerokide fo iffordg
A process ap pxirghegy |sttr5atgg wilh ﬁp@amﬁ p@ﬂm Higniymily) isopropoxide to yield a diol which is treated with
(ZS-t ran Srer@pIZ%? jn@n glcohpl C Iko ﬂﬁ%tegaty@[? S1{FefPrlkg)3-mejhyleney2-fupanmeth-

3

a‘:%

Qcﬁol; 46 f) reacting
abl e solvent for 30 mnutes to

f -tatr Q- methylene-2-furanmethanol or treatment of the diol with an acid
TR iR Engg%ﬁ;ﬁ R SRR PTIS 2) T oact | no
3- et hy) - %’}p&gsggﬁ_]oid%no@,aw hﬂg&hyl silane in a suitable sol vent

contalnlngtrlet ean diim? odi de at [err] to form 1

-triget hyl sid yéaemﬁmagidmenéu wnﬁam&ﬁ}ﬁlau@iaﬁne Ma dudbfel doRéht E&?&.%Mnsmﬂé arf €P

a) Wth tri edoBiMh iogitd & ad-6d°68d 16rm 10richd¥isARESNERY-PB-bisthdipe,Chl Oride in”a

sui t abl e sol pjeatting@e product of step@lwith Qﬂﬂkyt(ﬁﬂ@ﬁb%ﬂfnﬁte%ﬁdpr&seﬁb@ﬂﬁzm& hicki€d i suitable

- di et hoxy- 3-gomérnit reofi terRgetauiddver 1hourteiaed 1, 13@,-Cheialkoxpsiethyl-aiperddnalp b) with

sodi um bi s( %) reattihgiy poduodoy 3teg vaihsodiorbi{emethosysthaxy)aluminard hysrigaih & suithbld sivérd fom

1, 1 4% di et hoxtgm3, 1Ei-RydialtexpSmebp-4penen-5-eind d) reacting the product of step

c)iwth d| i s [pRdingthe Amedct pistepe with disepropyi O-(irieate, ftanjur (Ypigapcopexide ansitenhielityl hydroper-

tert-buty HPU pitablg fqivgat af 130°% taigim teaps- é‘)‘é-b{%e%d'%xvf%'ﬂ?tﬂyl'@ HemoRPaTiaT s
-(+)-1 1 d| feﬁﬁb‘é “‘39 f‘e%" with i\g@ﬂ% uan ‘Ba’EH’“ UVlB%”&P’E‘??t“}aﬁ]%'lﬁbbéﬂ@“mef

ano and

IOI
Pat gFt anspr % T'f gaag_( “9 _L) tetrahy dm_s_
rans) ehg -Cg)aikoxy- ethylene -2-furan-
methanol and optlonally,

te e w
T Ly Ca) oky?‘déth é -furan
) reacting the product of step e with acid form ion-exchange resin in agueous solution at room temperature
for 3 hours to form tetrahydro-5-hydroxy-3-methylene-2-furanmethanol.

3. A process according to Claim 1 wherein R is defined as hydrogen.
4. A process according to Claim 1 wherein R is defined as methyl.
8 5. A process according to Claim 1 wherein R is defined as ethyl.

6. A process according to Claim 1 wherein R is defined as propyl.

R



2S. . : 0 ROR

D e e e e 30 : ‘ EP 0 512 222 B1 CV2 wobei R H
oder Alkyl (Cl -C3) ist. 35 . Verbi ndung gem&a3 Anspruch 1, wobei R
Wasser sf-offprecgss ac@"ns\}%ﬁlymﬁdﬁ'ﬁg Prgdiaes (ao@ﬂiiﬁ’ﬁh%ﬁf’ 1‘“°’M73H@I“V'F€'el@eft"ﬁ'}f'l'eﬂla§‘t' 4,

pnspr uch B AR RBRIT #g?””r%e'e&iaﬁﬁéﬁém#aﬁ i Aes PR ?—Eura%w%aqn9'-”§’as

sie trags (+ 7.
Ver b nating Ak tos bt R R Kol (RIS piekdly

(25-Tis) - TEté anéﬁi(g%ﬁewt é‘%at%vuﬂ%ﬁl&& |m4t®|3’la%e fnLH éﬂéﬁéé&ﬁ 'corkaﬂng t&thylamme and
Ver bi ndung g@oa?&ﬁ%daeaanbu@at&omdﬁw SRBRH SBOEdiene;daB

(2S-trans) - Tgkdagiy the aepey mﬂ'fyhﬂhof rfRiite 4 tHo \dFoBdPBE Enad“uaionde:ma sufteidle Bolvent
Ver fahren zudt rddaniénipd {utu*cgeralhaanofb{ﬁﬁblwud%ﬁygaﬂaﬁymbwl nen Fornmel: ss 10 t
C L M ) reatting the lpiddiidt & &i8p B)2ith Bibiiumdis{2}melridxyatbbg)aluhtinkin aylifide if\h kytbbld <civent (63)
i st; das unffeBt 1, edistoxirmethy-dpentanciol Brdvet hyl - 2- but enal m t

Chl or t ri met h§)rezagtingithe predvetefl step £) wilh diigdpeop ¥l B1(-)-tadrale; tiahiem{l V) i$enropaxicde-anditen-buty! nydioper-
Tri al kyl ( Cl- @Bl byasyigble seivent al#8'Eda form trank r(#); 1, Icdiathekhmetion-8. freroxyrentanygol| | ef em
der it Nat riumbis (2-nmethoxyethoxy)alum niumhydrid reduziert wird, um

ei nen IaI K hoI zu liefem der mt einer katal ytischen 1S Menge von
Ttan(| 888 d spoxydiert wird, umsin Oxiran zu liefern, das mt

ei ner kat aI yt| schen Menge von Ti tan( | V)i sopropaxid ungesetzt wird, umsin

D OlmzuPLtla;ﬁLrﬁHﬁg &égﬁ}&de%r?&ss\ﬂﬁﬁﬁﬁf At BE, 'cR2 6k, bK, iR, 88, L@"dﬁ?ﬂ?'ﬁ%ﬂ“ge'

setzt wr

(3S- ci s).- Waloindimy déran mg,g;n,:{;,:s,)eal koxy- 3-f net hyl en- 2- f ur anmet hanol und
(28“trans) -Tetrahydro-5-(C, - C3)al koxy-3-nmst hyl sn-2-furannet hanol zu

| i efern, oder Umsetzung des D olgg ei ﬁem I ongllk aust auscherharz in der
Saurzeform um Tet r ahydr o- 5- hydr oxy- 3- ur annet hanol zu |iefern.
20 10. Verfahren gem&a3 Anspruch 9, d&s gskgnnzei chnet ist durch a)

Urset zung von 3-Met hyl -2-butenal mt imethylsilan in ei nem

gsei gnsten Lesungsmttsl, das Triethyl ¥n und Natrium odid enthalt, bei
40-50DC, um 1-Trinet hyl silyl oxy- 3- met%yl - 1, 3-but adi en zu bil den: 25

b) lfﬁsetzung des Produkts aus Stufe @Hnt einem Trial kyl (d - C3)orthoforrrat
in Gegenwart von Zinkchlorid in einem dsei gneten Losungsmittel bei

Raumnt errperv‘%géilﬁ‘_‘foggmkw%ggsi& uml,1 -(d -C3)dial koxy- 3-net hyl -4-pen- tenal
zu bil den T

35 2. Verbindung geméan Anspruch 1, wobei R Wasserstoif ist.

3. Verbindung geméaB Anspruch 1, wobei R Methyl ist.

4. Verbindung geméaB Anspruch 1, wobei R Ethyl ist.

8

b' 5. Verbindung geméaB Anspruch 1, wobei R Propyl ist.
6. Verbindung, dadurch gekennzeichnet, daB sie trans-(+)-1,1-Diethoxy-3-methyl-3,4-epoxypentan-5-ol ist.

46 7. Verbindung geméB Anspruch 1, dadurch gekennzeichnet, daB sie (2S-cis)-Tetrahydro-5-ethoxy-3-methy-
len-2-furanmethanol ist.

8. Verbindung gem&B Anspruch 1, dadurch gekennzeichnet, daB sie (2S-trans)-Tetrahydro-5-ethoxy-3-methy-
{en-2-furanmethanol ist.

9. Verfahren zur Herstellung einer Verbindung der aligemeinen Formel:

o [ARTCE IRV



c), Unset zung des Produkts aus Stufe b mt

Nat ri um bi s- (2- met hoxyet hoxy) al um EPO812@22B1i n ei nem geei gne- ten
Lésungsm ttel, urn 1,1 -(Cl -C3)dial koxy-3-nst hyl -4-penten-5-0l zu bilden;
30 d) Unmset zung des Pr ﬂ{i?lkt S aus Stufe ¢ mt
Diisopropyl-D-(-)-tartrat, Titan(TV)i opaxi, @ Rind tert-Butyl hydro-

peroxi d in ei nem geei gneten Ldsungsm ¢t el ' -20C, um

trans-(+)-1, 1- (Cl- C3) di al koxy-3-nrthyhk- 3, 4fepoxy- pentan-5-ol zu bilden; s)
Un&est:.zung des Produkts aus Stufe d m) Lner katal yti schen Menge von

Ti ti(1 V)i sopropoxid i n ei nem geei g- }(eten Losungsmttel fO 3 Stunden, um
(S)-5,5-(A -C3)dial koxy- 3-nst hyl enpgly 2- pent andi ol zu bilden; as f)
Unset zung des Produkts aus Stufe e mt210% ger HCl in el nem geei gneten
Ldsypgsm ttel fO 30 M nuten, um

(2S-ci s) - ebei AR Ana1d, @,y 163) al koxy- 3- nst hyl en- 2- f ur annmet hanol und
(2S-trans )sasmdneemédfn@eﬁmé B 30aihpl-dutonal yhit ShibiBimbByYIGiEN, dm binndnyiaenaierbm Zdér wie-

bi | den; uaétufg agerRRAET SL)bthogimat imgdsattngrdd e dine chitkdesten zis liskim) fder @it Natriuibsem
| onenaust @+saivgydtharyalimnibydriiraduadrowing urm eman Blylalgahol 2udisfem,gdeb et einer katalytischen
Raurt$ enpe Mangervorf Wan(B)igdprepakidppoxydiart wird, um ein Oxiran zu liefern, das mit einer katalytischen Menge von
Tet r ahy dr dtenfiigermppxidunpesets), Wiihunpeirf Dipl 2 feferri éas it Chigrwasesrgtoffpaurd [y sinem Alkohol umge-
Pat ent ans B¢# P’%e'mrei'"rGWﬁc@@ﬁd%‘iﬁ's)fé?tWﬁgéﬁﬁeﬁah'k%m?thm#ﬁmﬁamvn? (2Srans)
Herstel | u ﬁTQ"%‘V‘i‘ﬁ%?‘(‘?\fé’rslﬂk%ﬁﬂg‘“éi'@ﬂ'ﬁfraf“g_s'f‘i’@?‘ﬁlé fiptar ofiRs Umsgizung des Diols mit einem lonen-
OR §? austauscherharz in der Saurefor] ,.um Tetrahydr -hydrox,y-)afnew-%tgranmethan%bléﬁfenh H oder

Al kyl (&l | st...das | 3t sine Umset zung von 3-Met hyl -2-butenal mt
Ch..\Lgrt rﬁlﬁggﬁ%‘/ﬁeg 7"?%, "sl?rr#tglg’%%s egelnpzr%lcrér{eﬁglrdhr% liefem der wie- derummt
Trvel kyl (G - S8hQhuhioR 5 Mty S BBERFhiEenoihéthyishHMinind A dedidnbBOS S ingEmifdil abd TRERD
der mt Nat raﬁm@uﬁ%@m a&u&k&wafﬁmﬁ&h i éhﬂﬁlﬁsétbma&sﬁzuweﬁl,, um

ei nest Al lyl aj kinbddungdés PlodikR@Eus SIRE a Wik bind? ThEIkyl( AE JortnbrbinBi e Begaiwart von ZikcHibril h2
222 Bl Mengeinémigedigrich (ds\igssing) b& Padrhtemppax 0ell Stihde\nt 11-(C1,;alaRox{P8 irmefhil-Zddn-

| i ef em das tenatzudildeasr kat al yti schen Menge von Titan(l V)| sopropoxid

ungeset zt  wia) UnsetmamgaionPriulls aws Stufd ehieNariutds-(2inbtha@dttory)asebunsyditi insinem gedigne-

ei nern Al koHerl Losungsmitted o 2 {1-(@y-@altiialkgryr8-rasthy Gepantsn-hrolzy bilden;

(2Si s) - Tetd Hingatrueg s Poduksapediides it Bisprsep-OriarpatTiand Miiporrererd Lnd jerButyinydro-
(2S-trans) -PPEKid BIpiRGMm @eepnpten Lasunasmiftel Ref -28°Grymipnsdi-1-CuP ddipferhamethyl-3.g-epoxy-

i efem odorpel‘Jﬂ%%?'ZEnge’lﬂes Digls mit einemlonen- a._ _aust auscher har z
in der Saure?d ‘z“EPrq‘?i :Féﬂ ”&:ﬁ%‘%#ﬁﬂﬁgﬁﬁwg ﬁ“?gé"-\ﬁ\ﬁ%pé ﬁ’%{'ﬁ PRO1999'er
| R P
Shes ek o ke e 0, bl R L b ol
ent hal t, beig) 3saplihg deblbBdults audshie Jin%hﬁdﬁkrﬁﬁéﬁu@ejw@iﬁ&r?%hér%ﬁ@f@f@rﬁi@sﬁﬁa&r Zédung

bi | den; b) @Qﬁﬁuéﬁﬁlﬁerﬂﬂ?m@@ﬁﬂwﬁhﬁn Biishydrs-Sthfirgy-BnbthldnBe Hrankhdtrahdf Y KilGeh.
-C3uorthoformat in Gegenwart von Zinkohlorid in einem geeigneten

Losungsm ttel bei Rauntenperatur fOr 1 Stunde, urn 1,1 -(C1

- di aPdtanansacinifirydlgehdpevertragentadt: B21 bi | den; c) Unset zung des Produkts aus
Stufe b mt Natrium bis-(2-nethoxyethoxy)al um niunmhydrid in ei nem geei gne-
15 1. Verfahign zus Serpigilng eines Verbingkngiden aligemeinersfarnell koxy- 3- net hyl - 4- pent en- 5- ol
zu BT | den; o 0 OR

50 . . //
CH,

85 wobei R H oder Alkyl (C4-Cy) ist;
das umfaBt eine Umsetzung von 3-Methyl-2-butenal mit Chlortrimethylsilan, um sinen Silylether zu liefemn, der wie-
derum mit Trialkyl(C,-Cz)orthoformat umgesetzt wird, um einen Orthoester zu liefemn, der mit Natrium-bis
(2-methoxyethoxy)aluminiumhydrid reduziert wird, um einen Allylalkohol zu lisfern, der mit einer katalytischen

" A



d), Unset zung des Produkts aus Stufe c mt Diisopropyl-D-(-)-tartrat,
Titan(1V)isopropoxid und tert-ButylEmosi222pBi1oxi d i n ei nem gesi gnet en
Lbsungsm ttel bei -20C, urn

t r ans- ( +) -Menge-vorCTitaGiB))ishpabbuishepargdierbwiidyum & Axirerpoivfern xias thiy pinds kajhlytisehedMénge mon e)
Unrs et zung TeRegV)iRpriehgkid umgeepizt ®ird, fre siel Diglizy listsrm das mit:phigrwasdssstofisipre Ineinga Aliehig! umge-

Ti tan(1V) |sgt6mir6-pm@'ru6¢nmscb BYA(AS- Qié’?t fphydpep-(C4-Ca)alkoxy-3- nett\séq@ 2&%’“?% P! prddPSrang) 3

St und aO-54CL methangl 24 {jgferp, e’ § it CiNSM IeNeR-:
f§ u:lj‘?gggt zﬁﬂg‘:g‘iﬁ‘@'hw Bg kﬁ"g’%z& ”'Str‘ﬁ'la E?'5rﬁy‘t”°"_’(t%%°§%‘°g "'i“ﬂ 'rﬂé f?j’éel gnet en
Lk

(2%— c?:? Ef}g&rhaeﬂgﬂmo "gs"("ﬁﬁg(ﬁﬁ%ﬁ%?(n&emb?t c{ufsfyt on- 2- f ur annmet hanot und

(2S-trans)- T, brn%xﬂm ﬂe{a& EitShdinif Chickfide ?msemt egae.g’neifew@ ARGA O TriétHyi

bi | dgn; und gﬁl %ﬁnmﬁ e%thgzl\ b&UE-50°6 U - iﬁﬁth i qunld’éht e| ner n
| ononaust ausguek&iang ddsProdis aoOGHIE b A BhérR THARYIEG] - bQ&fhofbﬁﬁuﬁ\Geg%'i—Mart von Zinkehlor @
Raunt enper at difend gebineten BbduRddMiftel bBiMRaumtemperatur fiir 1 Stunde, um 1,1-(C,-C)dialkoxy-3-methyl-4-pen-

Tet r ahydr o- Stedsy glioigeyi- 3- not hyl en- 2- f ur anmet hanol zu bil den. 3. Verfahren
genmal 3 Ans pr¢) Uhmsdtzungisl BioduRts\AdsSwe tsmhibdtriumas- (2-vhethaigetfioapalominignaryeridd ovemgeaign 1,
wobef R Met high LasgrigsmiBd u.1, ME-Cadialioxy-Bmetiiv-4-pantopiStetdy bildemwobei R Et hyl ist. 6.
Ver f ahr en gethkagetang gasiedduids augBibie o "RDMOB(;%| -D-{-BtartratZHan(IViisoproeoxif uhel terhBuimhyérp3
Anspr uch 1 RP&B""% °6‘|Q§7'9"P@t‘ LésHRagmiel beic20n6) uin st hi{Cofraldialkary- 2Ry 3drepry-

liefort.

by 'FraB An ptr uch 1, d Thao() T——

28_ N 1| ein ! oei

S/er f%[}ﬁgﬁ) z\ f‘ﬁ%{' g?% lgera) l|'E):¥1 gmmg%nzn EI g-penlgl S::ﬂ; Z;rden
&I&ﬁ Pzﬁ hFHAS) Tetrah é'f

)
y
thoxy 3‘§W e %Jh saus %h
U tzung vog, BIQM ‘gﬁi 3 bi rtl an I'n el
geoi gnet en %Fh@&iﬁl%&ets@ odukfs@ds Stiifh Emidh e'rnl@ﬂhdﬁsthﬂ%ﬁhemartzfn'ddrrﬁagﬂfoﬂ\ |€Wﬁdﬁ€4rt.dsu®e'
40- 45&C, U Npel RaukkempBriatddthrl Sunbien ot Rardybd ¥ hydtoxy-3 mainf18-@ianmdinalbl 68iBen. D)
Urset zung des Produkts aus Stute a) mt einem Triethoxyorthoformat in
Cegenwast veddhredigeraBirngrict 1) wobe Riveagsegsefiisgnet en Losungsmi ttel bei
Raunt enperatur fOr 1 Stunde, urn 1,1 -Di et hoxy-3-nothyl -4-pentenal zu
bi | den; 44 3ertahren geméaBeinsrgrel @t vwobei § Mblhgl ier odukt s aus Stufe b) mit
Nat rPum bi s- &2 nmot hoxyet hoéq%al um ni urhydrid in ei nem geei g- neten
Losungefsi tVedahren gemaBpngpruchnt yohe) BFtglistet hyl - 4- pent en- 5-0l zu bilden; und d)
Unset zung gg%F Produkts aus mt Diisopropyl-D-(-)-tartrat,
i

T tan(l % BFFR SRR ¢ E%W}l‘fydro- peroxi d in ei nem geei gnet en
Lds 0?1 %ﬁ%rsﬁ%&maﬂzﬁg%@ lI”Qag 2@@ 'Igatrghy%%-s Qﬂhﬂgb%\tﬂ Xr}/z-f’é rq;RétM& |,¢§¢ - epoxypen-

tan-5- vend ca ons ven |cat ons pour e Etats

contr acﬁa%ﬁah%g Igyrﬁgﬁtﬁls rtﬁ%ﬂ-fl 055(23 %s)-“‘e'lrahymg-s emy s':r@n]yﬁ?’zf }'a-ﬁmethér{ol IMQ*( NL, PT,
SE 1. Conpose dé tor mﬂ ~~~~~~~~~~~~
EP O 518 22xanRh zur Librsteliung von tran@-(+) 1,1-DisthofeF3-rhetiyl @epoxypenté?l@-&d&%‘ekéﬁhz@ldhdéﬂst alrisy| €
(Cl1-#3). 2. Conpose solon lar evendi cation 1, ob R est hydr ogbne.
b a) Umsetzung von 3-Methyl-2-butenal mit Chlortrimethylsilan in einem geelgneten Lésungsmittel, das Triethyl-
amin und Natriumiodid enthélt, bei 40-45°¢, um 1-Trimethylsilyloxy-3-methyl-1,3-butadien zu bilden;
b) Umsetzung des Produkis aus Stufe a) mit einem Tristhoxyorthoformat in Gegenwart von Zinkchlorid in einem
geeigneten Losungsmittel bei Raumtemperatur flir 1 Stunde, um 1, 1-Diethoxy-3-methyl-4-pentenal zu bilden;
45 ¢) Umsetzung des Produkts aus Stufe b) mit Natrium-bis-{2-methoxyethoxy)aluminiumhydrid in einem geeig-
neten L&sungsmittel, um 1,1-Disthoxy-3-methyl-4-penten-5-ol zu bilden; und
d) Umsetzung des Produkts aus Stufe ¢) mit Diisopropyl-D-(-)-tartrat, Titan(lV)isopropoxid und tert-Butylhydro-
peroxid in einem geeigneten Losungsmlttel bei -20°C, um trans-(+)-1, 1-diethoxy-3-methyl-3,4-epoxypen-
tan-5-ol zu bilden.

Revendications
5  Revendications pour les Etats contractants sulvants : AT, BE, CH, LI, DE, DK, FR, GB, IT, LU, MC, NL, PT, SE

1. Composé de formule :

e ———
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3., Conpose solon la revendication 1, ou Rest le nsthyle. 15 4. Conpose
selon l'a revendication'1l, ou R estEbposhdgézB15. Conpose solon |a
revendication 1, ob R est Ie propyle. 20 6. Conpose caractsrise en ce
gqu'il est le trans-(+)-1,1-di6th - 3- ndt hyl - 3, 4- dpoxypent an-5-ol . >

*7. Conpos6 selon |la revendlcatl , |camacteri @Ren ce qu'il est le
(ZS-cis)-t4trahydro-5-6thoxy-3-nethy| an- net hanol. 25 a Conpose
salon | a revendication 1, caract6rise il est le

(28‘%rans) t 6t r ahydr o- 5- et hoxy- 3- net hy e- 2-furannmet hanol. 9. ProcWi4 de
prepdration dun conpose de fornul a:
HO o] OR 35 CH2 ou ﬁtﬁst H ou un alkyle (C1 -C3); 40
qui conprend do faire reagir |e 3-netHy -2-but6nal avec Is

chlgsotri g@hb&h&h@g@m@u@)donner un 6ther silylique qu' on fait r6agir &
son tour avec orthoformate do trialkyle (4 -C3) pour donner un

ort hoess, eboms@wdambuehd.@ﬁan1Q&Fleshwh'rdgm de sodium et de

bi s(2- met hoxyet hoxy) al um ni um pour donner un al cool allylique qu' on epoxyde
avec unk Goaisé soon tarbvahdidationU coih éstle pwtbpoxyde do titano (1V) pour donner un
oxi rane qu'on traite avec une quantit6 catal ytique d'iso- propoxyde de
titane 4| VpmpraéseloriaTensendicationdi IR egti'éthyiet rait s par |' aci de chl orhydri que dans
un al cool pour donner un 45 nel angs de
(2S-ci s5- P@TM?\WP@’S“(“@E"@&’)%%??&'?P@W??M hyl bne- 2- f ur anmet hanol et

(2o ol Potre b i e ot ol o trangﬁa%fi—e'%méﬁifé{eﬁ%ém&%%%@ Bonaa e
t6trahygr %orﬁpo%&'iomeé?cg@aéax' &asté@grag.ge%.p nssﬁ ia Hé y{a &ﬁsgg«%&vsmfam

r ovéndi ¢ E; caractori se ron
3- et hyl - Uttnal avec e chIorotrinﬁfhyIS|Iane dans un sol vant approprie
contzenagt cefpds@lsbibr i delehbicdlin @1 calfidrisd 6rlds Qu fﬂ%stsed?gmraﬂt&raﬁ% -SRI -B- R
le 1 -trlnn&byhﬁmhm&ﬁuy 3- nﬁthyl 1 , 3-but adi ene; la miss en rdaction du
produit de |'etape a avec un orthoformate de trialkyle (G -C3) en
presence @ectisdeprapagtiched'upictroposkdedormle SOl vant approprie a tenperature
anbiante on 1 h pour fornmer le 1,1-(d-C3)dial- 55
coxy® 3- nbt hyl - 4- pentdnal ; c¢) Iaihﬁ n geacti.dhRdu produit do |'etape b
avec do | ' hydrure do sodiumot de bis Xy6t hoxy) al um ni um dans un
sol vant approprid pour fornmer ie 1,1
-(d -C3)di al coxy- 3-net hyl - 4- pent an- 5- g\
de |, etape ¢ avoc du D-(-)-tartrate
titane 13 1 1111111 11 1 11111 12222 101 Tilt * C L N
S * i EP 0 512 222 Bl (IV) et R' hydr operoxyde de tert-butyle dans
un sol vant appropri4 a -20C pour former to trans-(+)-1, 1 -(g -C3)
dlalcoxy 30 AEd hsu usakedOpey.pent an, 5-ol ;
qui comprend de faire réagir le 3-méthyl-2-buténal avec le chlorotriméthylsilane pour donner un éther silylique gu'on
Co fait réagir & son tour avec l'orthoformiate de trialkyle (C;-Cg) pour donner un orthoester qu'on réduit par de I'hydrure
— de sodium et de bis(2-méthoxyéthoxy)aluminium pour donner un alcoo! allylique qu'on époxyde avec une quantité
catalytique d'isopropoxyde de titane (V) pour donner un oxirane qu'on traite avec une quantité catalytique d'iso-
propoxyde de titane (IV) pour donner un diol qu'on traite par l'acide chlorhydrique dans un alcool pour donner un
45 mélange de (2S-cis)-tétrahydro-5-(C4-Cg)alcoxy-3-méthyldne-2-furanméthanol et (25-trans)-tétrahydro-5-(C,-Cj)
alcoxy-3-méthyldne-2-furanméthanol ou le traitement du diol avec une résine d'échange ionique acide donne le
tétrahydro-5-hydroxy-3-méthyléne-2-furanméthanol.

la mss en rsaction du produit
di i sopropyl e, do |'isopropoxydo de

10. Procéds selon la revendication 9, caractérisé par

50
a) la misa en réaction du 3-méthyl-2-buténal avec le chlorotriméthylsilane dans un solvant approprié contenant
de la trithylamine et de I'iodure de sodium & 40-50°C pour former le 1-triméthyisilyloxy-3-méthyl-1,3-butadiéne;
b} la mise en réaction du produit de I'étape a avec un orthoformiate de trialkyle (C,-C3) en présence de chlorure
de zinc dans un solvant approprié & température amblante en 1 h pour former le 1,1-(C,-Cg)dial-

&5 coxy-3-méthyl-4-penténal;
¢) lamise en réaction du produit de I'étape b avec de I'hydrure de sodium et de bis(2-méthoxysthoxy)aluminium
dans un solvant approprié pour former le 1,1-(C,-Ca)dialcoxy-3-méthyi-4-pentan-5-of;
d) la mise en réaction du produit de I'étape ¢ avec du D-(-)-tartrate de diisopropyle, de l'isopropoxyde de titane

o (MR -



e).la nise en r6eaction du produit de |'etape d avec une quantite

cat al ythue d' i sopropoxyde "de titaiE® 0812)2221Bns un sol vant approprie en 3 h
pour former le (S)-5,5-(Cl-C3)dial coxy-3-nethyl bne-1 ,2-pentanediol; . .J;
f) la mse oiV)etdethydropercdyse de tetibuttle daes un' smeapeprgorlé avete anIIfor'&erlq}ra%@)ahk(%ﬁa)
sol vent apprdgireke-péiidfrepoRpeantan k f or mer

(2S-cis)-tet? o résctiorgu %@fﬁ%é‘z %a"Pﬁé{"ﬂ epfigcataintiqye aﬁmf?m’slﬁwe tgne ("é) dane

(2S-trans)- t 8P prg " e 9(% C-;E %i«%:% u%&anoTtgp?éS%ﬁéﬂg raﬂyjérlr; ;E

6ventuel | e lFm's tétra T’

gﬁ Aquens e
tenp6r at ur er a{é it %‘ hangeuse d'ions acide dans une solution
t 6t r ahydr o- 55036 9% f%’BS‘nd &Pﬁﬁkhé‘fara}. o ycroy 5 Fi‘. ylene-2-uranméthe-

r 6si-fle echan

CO
*i’
Revepdl oatlo,ms pour Et at contract an sul vant: . Procd
preparation d' un conpos6de formule: OoR 20 CHZ 25 ob

R esat H ou un alkyle (C1-C3); qui corrprend de faire reagir le

3- met hyRevéndietiticiciouEes coriracthdt@niodnt i EEet hy| si | ane pour donner un et her

silylique qu' on fait r6agir a son tour avec |'orthoform ate de trialkyls

( C1-7€3) 1.pFracédéga pedparalion dyntchmposé daforpuleon reduit par de |' hydrure de sodi um

at de bis(2-nethoxyet hoxy)al um ni um pour donner un al cool allylique qu'on

epoxyde avec une quantite 30 Ho -catal yti que d' ioﬁopropoxyde de titans (1V)

i [ ite catal ytique d'iso-

propgxyde de tiane (1V) pour donner u on traite par |'acide

chl or hydri que dens un al cool pour donner un | ange de

(gé-jci s) -t 6t rahydro-5-(d - C3) al coxy- 3- ene- 2-f uranmet hanol et
trans)-t6trahydro-5-(Cl-C3) akogg - met hyl ene- 2- f urannet hanol ou le

traitement du diol avec une resine dfRgchange ioni qus aci de donne le

t 6t raahydr o- 5- hydr oxy- 3- n6t hyl ene- 2-furannmet hanol . 35 2. Procede selon | a

revendi caloh BrestH cut biRgd By-C9ge par a) la miss on reaction du

3- nBt hyl - Auiberbpeene He faeaéaglr b 3eisthpidisnai@eély trddrdtdméthyidiRnepourniosnet unéthbr siyiigue qyosni €

cont enant faiteéapiaa don tomevénybrihologriatede-trigikyie (ChirEh)-pdur d@nérut ertoesteequ'od @duit par de fhydiyle | a

m ss an r daeqdiue et dhbis(G-rodthexysthdwy)diuminiumyroursionpeeun ajgep! alylidheduon dpcxyde avie upe quentiéy | e

(C -%83) &riaflaeasEipprporeiidedeltiiana,i\d peis donnercin @¥ifae qyen §@19\P@?tun%1w ligejalytique diso-

t enper at urptgil;‘?‘bﬁﬁ d&2r'i'{aé° @) paur H°r1!?gj’ bid d'f-"di“ ﬁ'bﬁ'a'tP eﬂf iacfe flags un gg;%:‘%:;?ge’ "f;a
di al coxy- & °' é?‘!?'y ol e 5 y 1

b avec ded m o g‘@;@ 7gt(dz°' "ﬁ"‘o’ﬁf? Qgsﬁ ARG
sol vygnt ap po r i

(C1 C3, di 45 d) Ia m se en reaction
du prodw P?Aagég)gl%rﬁgggéngh%l\%ég %Qé( -tartrate de diisopropyle, de

| "1 sopr opoX Y« @ nfkR eh féh&&?dlﬁslrh@thyﬁé-btﬁbﬂalhveblé@m@raﬂrh&m% s lrPdolvari? HpYdpRs ARBrRantN
sol vant apprd trifstRylsipgopEmenyi shomdee ;| e trans-(+)-1, 1 -(Cl - 83)

di al4coxy 3- B ialmide-es redaiGdpyopatde aémpsaalec ur&:)'chdfmmesatrmmer(emab ér(prsselide (0 ohldtuket
de | ' et ape ddeaviar denseurysalveni tafpropsé &l Yempérengredamtdaper ep AX Y d@ud dorhert laN©1-(d, X))
de\hs/ un sol viaioxyspétipé-pentépai; 3 h pour forner |le

(S)-5,5-(Ct- qrigyniie ah aokign dv preguitidy diapeb avec da ndriresiq eetiug) of dediy(2-méthoxysthoxyjalupinium s s

on r eact i on ‘&05 tmse'em ?PPB’E"éI W’Uﬁ?ﬂ'p’?! l"e‘ hifeCa)fiitoxg3 mgy-Agentandr ol :sol vent
appr pr i 6 p ayeg du D-(-)-tartrate de diisopropyle, de l'isopropoxyde de titane

(2S-cis)-tet! ’?Pe ‘f 95 ‘@s%ﬂ@?’%ﬂ?éaf°?‘iﬁ°&’ﬁ%?’tﬁﬁ6?‘“& - (Ce Ca)
e

(2S-trans) -t 2- furan hqno

6ventuel |l e o 'é"a °L§Oa" 5Or Rﬁg*f gtll%b ta'?\e&étfane (I\a dans
resige 6¢ han"lH thise g?\ éQLE\én (ﬁ(b'r frt dgq’& eec ahtapproprié pendant 80 min pour

former lo (2S-cis)-tétrahydro-5-(C,-Cg)-alcoxy- s-méthyléne -2 furanméthanol et le (2S-trans)-tétrahydro-5-
(C4-C3)-alcoxy-3-méthyléne-2-furanméthanol; et éventusilement,
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