“WO 99/ 025151PCT/ EP98/ 04107 A Process for the Production of Optically Active
5-nethy|-2-(1-nethy|butyl)-5-propy|-1,3mﬂwﬂmmmmwmm | d of the Invention
This invention relates to a process for ion of optically active
~5-net hyl - 2- (1- met hyl but y1) - 5- propyl -1, 3-di oxane, to the product obtainable
by this pro to its use as a perfunme. Prior Art J ' by
demand, nan&xﬁ§9§&§ﬁ1gerfunes are availdble in totMI)/RQHlﬁﬁﬂéﬁﬁyéy
guantities. For exanple 5000 kg of rose blossons are required to produce 1

kg of rose oil. The consequences are extrenely limted annual world
production and a high price. Accordingly, it is clear that there is a

constant need in the fune i.ndyst or,. new.perfunes, w.t h i nteresting
fragrance notes in or‘tggrofﬁs%i?reﬂlf é?%é‘f%fﬁbot)bmﬁ%aﬁ%v%wai | abl e
perfunes, to neke thespeapyhary -meaRfiButyANSs-propylasidiskd{mshi on trends and
to be able to neet the steady increasing demand for odor enhancers for
products of everyday use, such as cosnetics and cl eaners.

Accordingly,_1it is clear that there is a constant need in the perfune

i ndustry for new perfunmes with interesting fragrance notes in order to
extend the range of naturally avail able perfunes, to nmake the necessary
adapt ati ons to changi ng fashion trans ar]d to.be able to neet the steadily
i ncreasi ng demand for odor enhaft®IALHYR IBVERtieRs of everyday use, such as

cosnetics and cl epigrifivention relhtts2ffliat %Ri&es& 8F @hé Sore8B&GH by Jptieampst ant
need for synthetic perfunmes which can be favorably produced in a consistent

qual i ty and adliveh ranethyldz§1-meshybutyl)depopyl{irbgdioxanes, ta . the ppregsiaht
near - nat ur al _,an i t,atively new.odor profiles. of adequate intensity, and
whi ch are ca%tgﬂﬁégg%%%hv%m%fg%@ Ol Lf%e%%?r?&@ﬂ%e'fragr ance of cosnetic
and consumer products. In other words, there is a constant need for

conpounds whi ch have characteristic new odor profiles coupled with high
stayi ng power, intensity of odor andP&efti ve power.

5- Met hyl - 2- (1- et ) 1.9= pyl-1, 3-di r n(r))
22 is a known syn‘m;dﬁ%éedﬁ%%&o%? Q?’r{‘}é‘?ﬂé%?gfﬁ{'%%né’{eﬁ%@%ngtg@g (cf.
fol | owi ng sdhadequatéhpiandtics. Bdr egamprRCIGAD ké bhrésecloby@nere reéduired
formal dehyde in a crossed Cani zzaro reaction to form 2-nmethyl- 2-

propyl| pr oparie- Broslugeol kg of 1iege @ibl  bae rpseadendns areiedtienaly viniked -
met hyl pent ang|n & wotid  FoBudERF AR & Righ Drice2 Fctordingly, it is clear that there

is a constant need in the perfume industry for new perfumes with

interesting fragrance notes in order to extend the range of naturally
available perfumes, to make the necessary adaptations to changing
fashion trends and to be able to meet the steady increasing demand for
odor enhancers for products of everyday use, such as cosmetics and
cleaners.

Accordingly, it is clear that there is a constant need in the perfume
industry for new perfumes with interesting fragrance notes in order to
extend the range of naturally available perfumes, to make the necessary
adaptations to changing fashion trends and to be able to meet the steadily
increasing demand for odor enhancers for products of everyday use, such
as cosmetics and cleaners.

In addition, there is generally a constant need for synthetic perfumes

which can be favorably produce'd in a consistent quality and which have
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232422 By virtue of its privet blossomnote, Troenan(r) is val uedfor

flowery and aromatic fornmul ations, nore particularly lily-of-the-valley
conpositions. It has the advantage over other lily-of-the-valley conponents
that it is stable to alkalis. Troenan(r) 22 contains two cis/trans

i soners which. jn rn. consist of two enantioners: / 00 t - 22C1 S-
Descri ption Mq ﬁé}@m ntion In exploratory i nvesté@ﬁﬁ%‘%’gbigﬁéuct ed
by applicants using the technique of "GC Sniffing", it was surprisingly

found that the trans isoner of Troenan(r) has the typical privet note while
the cis i sonededi@ble olfaetory Ipsoperyieber.gapieasaht, meag-natural anthqualitatitedyn

dd d by th t t d :
et hy 1 2 (1 iy BUOE AP TSy FbpsIeaals oI Rans: vhtsh RIRdr &1 CPRRDIPY ! odor

t han the kno T oLobl st akpd
above has beﬁ“%&]ﬁ anﬂg%;tﬁﬁa ﬂ%eggdtﬁlréhec% “of cositicPaRd @8h

met hy1- 2- ( 1- nerodyttsut yugatrﬁarpmndgzl thigre-isisogamstanhneéd ars compailingsl vityich

nmul ti stage chiral pool t hesis fromenantio -)-lactic acid
Tethyi ester e chafotdidlic] fRnhetbe BdtIE i Wit hion SiafiSs @i < our
from comer Cllﬁ{érﬁén?@f@UBﬁathﬂmﬂV@gﬁf wer. (S)-(-)-lactic acid nethyl ester
56 which, in a first ste is reacted to forman N, N-di substituted am de.

After protection o$- Metbyldh(iumﬁihvkbutyll-ﬁ@r@wdl&@ma%2 deadecname by a
Gignard rea n & o an a, 13-unsaturated ketone 56. After renoval of the
protective gr IS% 2Rd subsequent acetalization, the hydroxy group is
converted into the nesylate 57. Aft t reguctive 1, 2-rearrangenent with
the stereo-chem stry intact, a "dehy Troénan"” 58 is converted by

catal ytic hydrogenation into the optficallly active

5- et hyl - 2- (1- met hyl but y1) - 5- propyl 4L, 3- odi oxane (+22. 0 OONI

22

is a known synthetic perfume obtainable from 2-methyl pentanal 23 (cf.
following scheme). The educt 23 is reacted with 2 equivalents of
formaldehyde in a crossed Canizzaro reaction to form 2-methyl-2-
propylpropane-1,3-diol 24. The diol 24 may then be acetalized with 2-

methylpentanal 23 to form Troénan® 22,

NaOH
_— —_—
CHO - HCOOH

HO CHO HO OH

23 24

K
~
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23 24 22

By virtue of its privet blossom note, Troénan® is valued for flowery
and aromatic formulations, more particularly lily-of-the-valley compositions.
It has the advantage over other lily-of-the-valley components that it is
stable to alkalis.

Troénan® 22 contains two cis/trans isomers which in turn consist of
two enantiomers:

iy st

trans-22 cis-22

Description of the Invention

In exploratory investigations conducted by applicants using the
technique of "GC Sniffing", it was surprisingly found that the trans isomer of
Troénan® has the typical privet note while the cis isomer has a weak
flowery-bergamotish note.

The problem addressed by the present invention was to provide a 5-
methyl-2-(1-methylbutyl)-5-propyl-1,3-dioxane with a more attractive odor
than the known commercial product Troénan®.

The problem stated above has been solved by an optically active 5-
methyl-2-(1-methylbutyl)-5-propyl-1,3-dioxane which was obtained by



58(-) - 22 The 1H NWR spectrumof (-)-22 agrees with that of the cis/trans .
m xture of Troenan(r) 22. Determ nation of the angle of rotation
produced a specific rotation angle [a}2D0 _ 2.43. An optically
active (-)-22 was obtained as a cis/trans m xture by the chiral pool
synthesis. It ound that this (-)-22 was surprisingl erior inits
ol factory proWﬁé?ZQ@%ﬂé commercially avafl abl e Tr oenan( r@{C'ﬁﬁi?éé/B%‘f?fhe
qualitative point of view (typical odor profile) and fromthe odor
intensity point of view (quantitative aspect). Accordi ngly, the
present i nvennubistagd chied pool aypihesissfsorhanantie maricd$)(t )eactid aoilt mettiyl y
active 5-net hé/l - Z-él- nmet hyl but y1) - 5- propyl-1, 3- di oxane by converting

| actic et hyl ek into the correspondi ng N, Ndi substituted am de

(am nol ysis with prRerisghitesfNdaéorBg Old dtHRE) inveRfiGh €Gtarkd ©oLf fiope OH
function by reaction wth ethyl vinyl “ether in the presence of

p- pyri di ni um caregiestielly abidipeblei apantiemeripdB)drdathid acil onethyt estesin®® hyl ene

| actam de thus, optained to a Gignard reaction, in,know ner to,formthe
cor r espondi ngaids Aduet AeBelr tEACHLLO RiTaha0 o eREBHRuELAR I o AL

i ntroduced i rbrbttﬂ:t@ﬂ%ﬂﬂe%ﬁgﬁnbﬁb%ﬁﬁ%ﬁiﬁ@@bu?fi@hoﬁ%éﬂ@cﬂ ®yhy Grigniafd ng
with acetic acid), acetalizing the ketone function in known manner (for

exanpl e by ra=attiomintptan @ Prensaturated keiopiepd®pafier terpodaladfithe pretegtive i ng
the free OH function, by, reaction w th _nethan | fonic acid chloride in
pyri di ne, sﬁﬁoé‘elt?% Sﬁhée‘ﬂ‘fﬁrtr?f?t%lg@é'_oﬁr B&E‘ya?%sg%ﬁpaisln%W‘feﬁ%g Vﬁ%llucti ve
1,2-rearr angetﬁ%nhebwai@h?)mr ARERERe Goddetiver P W araing@hirit iy dné deeraiad

triethyl alumniumwt e stereochemstry intact "and converting the
dehydr o conpothemistrysnisist.ad idehydroel rosanpbBcdal gonvesedviey catalytic hydro-

S-met hyl - 2- (15 0et 0 BHS Yehl~ SpflaffY hatbve 3 5ah QRS- imSRyuth) 5-SRoppLpgnat | on.
dioxane (-)-22.

0
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. The optically active 5-nethyl-2-(1-nethyl butyl)-5-propyl -1, 3-di oxane

. obtainable by the process according to the invention has a surprisingly
strong emanative power and captivates by its intensive privet and muguet
-not e. The present invention also relates to optically active

5-nmet hyl- 2- (.1 | butyl) - 5- propyl - 1, 3- di oxane obt ai na b he process
accord?ng tgkg%éskﬂ%@gtion. The pPesent inventianéﬂé§?¢a¢%ﬁ s to the
use of the optically active 5-nethyl-2-(1-nethyl butyl)-5-propyl -1, 3-di oxane
obt ai nabl e by the process according to the invention as a perfune.

The follow ng Exanpl es are i &g illustrate then i wi t hout
limting it in any way. Exa 1.1 CGeneral observait e foll ow ng
instruments and nmaterials wefe usged: Melting points: The nelting
poi nts nenti oned-we+re-sdet ermpped M th a melting poi N gposcope (Rei chert
Thernovar) and are not corwec ation angl es: rotation

angl es were neasured with a Perkin-Elmer 241 pol aringter. The concentration
c shown in connection with t specific rotation ang(gés defined as the
gquantity of substance (in g) per 100 ml of solution. IR spectroscopy:

The IR spectra were recorded with a Perkin-El ner 983 spegtroneter.

The intensities of the absorption bands nentioned are described by the

synbols s (strong), m (nedium and w (weak). NWMR spectroscopy: The
NMR spectra were recorded with Bruker ARX 400, AMX 400 and AC 200 F
spectronmeters. The chem cal i e shown in 8-va . d on the
standard. In the case of th 400 spectroneter, W used was
enpl oyed as the standard; in the|case of the AMX 400 and |AC 200 F

spectroneters, TMS—was*™used Oe i nt er nat—standar @

.
o

58 ()-22

=

o

The 'H-NMR spectrum of (-)-22 agrees with that of the cis/trans
mixture of Troénan® 22.

Determination of the angle of rotation produced a specific rotation
angle [« ] = -2.43°.

An optically active (-)-22 was obtained as a cis/trans mixture by
the chiral pool synthesis. It was found that this (-)-22 was surpri-
singly superior in its olfactory properties to 'commercially available
Troénan® both from the qualitative point of view (typical odor profile)
and from the odor intensity point of view (quantitative aspect).

Accordingly, the present invention relates to a process for the
production of optically active 5-methyl-2-(1-methylbutyl)-5-propyl-1,3-
dioxane by
e converting lactic methyl ester into the corresponding N,N-

disubstituted amide (aminolysis with piperidine and/or pyrrolidine),

» protecting its free OH function by reaction with ethyl vinyl ether in



The signal multiplicities are characterized by the synmbols s (singlet), .d .
(doublet), t (triplet), T-t (pseudotriplet), g (quartet) and m (nultiplet).
To enabl e the hydrogen and carbon atons to be unequivocally assigned, 2-D

COSY spectra (1H 11-land 1H 13C) and DEPT spectra were recorded. The
i ndi vi dual atons were nunbered in the sane way in order to illustrate
structural siWQ 89402548 and variations efen in the spectfaMERRE GG Hihgl y,
they do not always correspond to | UPAC rul es. In the case of

conmpounds present in the formof cis/trans m xtures, the signals were

characterized bthe ptesenncs ofipdpyridiniurnrtesglatéer e assi gnnent was possi bl e.
Mass spectroscopy: The mass spectra were recorded with a Varian MAT 311 A
El erent al anal yshbjecting the TNepentamethylensmarybl-tetiamsethyienedastamida h a

The gas- chr omat S SRRIANPRAG  GIGORY Braciel KLRRPSR BIRNTar o form e

Hewl et t - Packard 710 ' ' ' A DB- 5 il I I =
s m. o Tngotespiio RS It AI KONe N rer e “car i od out using a
Shi madzu GC 14A.4 ' t ; ~pat a- ' I
S oamy s o ool M08 pRfedhid cRolHhR0BNCRe M e SRR
Merck L7100/ L74QAown eemingrqforosxample 8y sﬁﬂﬁ‘il_?g(w'ilthlmetib acidg0 Mm d = 4

m). A mixture of acetonitrile and water (50:50) was used as the nobile
sol vent (fl| ov =acetalidingithe)ketDaedtmnictionviaskeawni mannar (idr exampleday ect or

at 254 nm follown eneral procedure AAV 1 to AAV 3). These procedures
are as foll ows: r%@ﬁ'@n aﬁ%ﬁ?ﬂ‘?&ﬁ& Hropyﬁpgopainq:-a, \‘ZQ‘P‘A' nt)of t he alodehyde
and 1 equival en ] i Ql i : j 0 i 3

equi val ent of® ph%ydéﬁl@g ghgff[)% ?'ﬂéﬁﬁ%ﬁﬁ’&’t ééacaér@q W@?&%b%é@%ﬁ?l on is

heat ed under refciKchibrid rrdipgk apparatus (water separator), the water
formed separating off. On conpletion of the reaction, the cool ed solution
i's extracted bysabpsting e hntermediatd psoducimthiysiobdaimedatd @anagdustvert i on
until the washing water is no |onger alkaline. The solution is dried over
sodi um sul fate drreagasgement indhedpresencerefdiisatiliyalusnisignrkydride
rotary evaporator. T.h?hreﬁi due. i s f. ated in.an oil

and triethyl a

uminium wi haﬁ%ei g ereochemlspry thtacanmg vVacuum

e converting the dehydro compound thus obtained into the optically

active 5-methyl-2-(1-methylbutyl)-5-propyl-1,3-dioxane by catalytic
hydrogenation.

The optically active 5-methyl-2-(1-methylbutyl)-5-propyl-1,3-dioxane
obtainable by the process according to the invention has a surprisingly
strong emanative power and captivates by its intensive privet and muguet
note.

The present invention also relates to optically active 5-methyl-2-(1-
methylbutyl)-5-propyl-1,3-dioxane obtainable by the process according to
the invention.

The present invention also relates to the use of the optically active
5-methyl-2-(1-methylbutyl)-5-propyl-1,3-dioxane obtainable by the process
according to the invention as a perfume.

The following Examples are intended to illustrate the invention

without limiting it in any way.



~AAV 2: nmesyl ation 1 Equival ent of the alcohol is dissolved in n ni

. of pyridine and the resulting solution is cooled to OC. 1.1 Equival ents of
met hane sul fonic acid chloride are added dropwi se and the m xture is |eft
in arefrigerator for 24 h at 4C. It is then poured onto 2 n m of ice and
neutralized W i,concentrated hydrochloric acid. T j i
extracted vmWfd g?@lrg@cet ate. After vvasﬁi ng with satur%%ﬁ%@%@drogen
carbonate solution and drying over sodiumsulfate, the solvent is renoved
in arotary evaporator. AAV 3: am nolysis 1 Equival ent of '
(S)-(-)-nethyl lactate 56 and 2 equiExamples of the amine are heated to 105C
in a distillation assenbly. The nethanol fornmed is distilled off via a 15
cm Vigreux colum. On conpletion of the reaction, the excess amne is
distilled off 1apénérat obsetvstions fractionated at 0.1 nbar in the sane
assenbly. 1.3 Chiral pool synthesis 1.3.1 Synthesis of N pentanethylene

| act am de 59 The following instrgments and mgteriplscverecussdl: (0. 46 nol e) are
reacted with 78.2 g of piperidine (0.92 nole) by AAV 3. A clear colorless
liquid is obtained after distillation. Yield: 73%Bp.: 111C/ 0.8 nbar

Rot ati on andWeltingepdidts; = - 1.13 (c = 12.7) 1HNWR (CDCl 3, 200 MHz): 6 =
4.4 (q, 1H H2),_3.6/3.35 (t, 4H H 4 diastereotopic), 1.6 (m 6H,
H5/H6), 1.3 (d, Tmeling poimgmantionepcyere defe d\a'tf—iam@ﬁtwg(@o@;, 64. 0

o) hi 7 CC Tfiostople Rejelfeht Thémavarradd eréBpfadfpcted. 51 Sof S S ton)
112 (100) [C6-1100N], 85 (13) [CSHLIN], 84 (15) [CSHLON+], 69 (83) [C5H9],

523§1?£3|[450]3 Nl 55 (12) [C3H30], 45 (33) [C2HSOl, 42 (18) [C2HANY], 41

The rotation angles were measured with a Perkin-Elmer 241

polarimeter. The concentration ¢ shown in connection with the specific’
rotation angle is defined as the quantity of substance (in g) per 100 ml of

solution.

IR spectroscopy:

The IR spectra were recorded with a Perkin-Elmer 983
spectrometer.

The intensities of the absorption bands mehtioned are described by
the symbols s (strong), m (medium) and w (weak).

NMR spectroscopy:
The NMR spectra were recorded with Bruker ARX 400, AMX 400

and AC 200 F spectrometers. The chemical shifts are shown in §-values,

based on the standard. In the case of the ARX 400 spectrometer, the
solvent used was employed as the standard; in the case of the AMX 400
and AC 200 F spectrometers, TMS was used as the internal standard.

The signal multiplicities are characterized by the symbols s (singlet),
d (doublet), t (triplet), W-t (pseudotriplet), q (quartet) and m (multiplet). To

enable the hydrogen and carbon atoms to be unequivocally assigned, 2-D-



IR(Film:V [cm1]vibration type 3415, sO-H stretching vibration 2940, sCH .
stretching vibration 1635, sC=0 stretching vibration, am de 1480, s + 1400,

s CGH deformation vibration 1115, sCO0 stretching vibration W

99/ 0251511PCT/ EP98/ 04107 EA: CBH1I5NO2M = 157.21 g/ nole calculated: C = 61. 12% -

H=9.62% N :V\/% 8$/0‘3§)5c%gserved: C = 60.31 %) H=9.63 %N :P8T7E9P5/80/04107

COSY spectra (*H/"H and *H/**C) and DEPT spectra were recorded. -

The individual atoms were numbered in the same way in order to
illustrate structural similarities and variations even in the spectrum.
Accordingly, they do not always correspond to IUPAC rules.

In the case of compounds present in the form of cis/trans mixtures,
the signals were characterized by ¢ for cis and t for frans where assign-

ment was possible.

Mass spectroscopy:

The mass spectra were recorded with a Varian MAT 311 A.

Elemental analysis:

The elemental analysis was carried out with a Perkin-Elmer 240B

microelemental analyzer.

Chromatographic processes:
The gas-chromatographic reaction control was carried out with a

Hewlett-Packard GC 5710 A in conjunction with a DB-5 capillary column (|
=30 m).

The chiral GC column investigations were carried out using a
Shimadzu GC 14A in conjunction with a Cyclodex-beta-I/P capillary column
(1=25m).

The chiral HPLC column measurements were carried out with a
Merck L7100/L7400 in conjunction with an OD-R column (I = 250 mm, d =
4 mm). A mixture of acetonitrile and water (50:50) was used as the mobile
solvent (flow = 0.8 ml/min.). Detection was carried out with a UV detector
at 254 nm.

1.2 General procedures

The syntheses described in 1.3 were carried out inter alia by the



.1.3.2 Synthesis of N-tetranethylene |actam de 60 31.2 g of

. (S)-(-)-nmethyl lactate 56 (0.3 nole) are reacted with 42.7 g of pyrrolidine
(0.6 nole) by AAV 3. A clear colorless liquid is obtained after
~distillation. Yield: 97%Bp.: 95C/ 0.1 nbar Rotation angle: [a]2"]; = -

48.67 (c = -1-NMR (CDCI 3, 200 MHz): 6 = 4.35 -
3.65/3.3 (ml\%@égﬁzﬁéi astereotopic), 221-1.8 (m 4H, Fé‘gf”g'{é%@ﬁ@? 3H,
H 1) 13C-NVR (CDCI 3, 50 MHz): 8 = 173.5 (C-3), 65.6 (C2), 46.2/46.0
(C4), 26.1/23.9 (C5), 20.6 (C1)

following general procedures (AAV 1 to AAV 3). These procedures are as

follows:

AAV 1: acetalization

1 Equivalent of the aldehyde and 1 equivalent of the diol are
dissolved in cyclohexane with 0.025 equivalent of p-toluene sulfonic acid
hydrate and the resulting solution is heated under reflux in a Dean-Stark
apparatus (water separator), the water formed separating off. On
completion of the reaction, the cooled solution is extracted by shaking with
saturated sodium hydrogen carbonate solution until the washing water is
no longer alkaline. The solution is dried over sodium sulfate and the
solvent is removed under reduced pressure in a rotary evaporator. The

residue is fractionated in an oil pump vacuum.

AAV 2: mesylation

1 Equivalent of the alcohol is dissolved in n ml of pyridine and the

resulting solution is cooled to 0°C. 1.1 Equivalents of methane sulfonic
acid chloride are added dropwise and the mixture is left in a refrigerator for
24 h at 4°C. It is then poured onto 2 n ml of ice and neutralized with
semiconcentrated hydrochloric acid. The solution is extracted with ethyl
acetate. After washing with saturated sodium hydrogen carbonate solution
and drying over sodium sulfate, the solvent is removed in a rotary
evaporator.

AAV 3: aminolysis

1 Equivalent of (S)-(-)-methyl lactate 56 and 2 equivalents of the
amine are heated to 105°C in a distillation assembly. The methanol formed
is distilled off via a 15 cm Vigreux column. On completion of the reaction,
the excess amine is distilled off and the product is fractionated at 0.1 mbar

in the same assembly.



M5 (70 eV): mlz (/0) = 157 (18) [M, 114 (12) [C5HB02N], 113 (65) .
[ C6H110N1, 112 (100) [C6-1100W, 85 (13) [C5HLIN+], 84 (15) [C5H1ON], 69
(83) [C5H9], 56 (13) [C3HGN+], 55 (12) [C3H30], 45 (33) [C2HSO, 42 (18)
[C2HAN], 41 (63) [C3H51 IR (Film:V [cm 1]vibration type 3405, sO-H
stretchl ng vibration 2975, sC-H stretching vibration 1635 ch| n
vi brati on, aW@e59/93§55 s + 1380, s CH deformation vi brSPaQT/%%%i@g 0%5c 0 °
stretchl ng vi bration EA: CTHL3NO2M = 143.19 g/ nol e cal culated: C = 58. 72% H
9.15% N = 9. 78% observed: C = 58.29 % H=9.23 %N =9.58 %1.3.3
Synt hesi s of t.B8eChifappobtsynthdsigent anet hyl ene | act am de 62 46.0 g of
N-pent anet hyl ene | actam de 59 (293 nmles), 76.6 g of ethylvinyl ether and
7.53 g of p-pyridiniumtosylate (30 mml es) are dissolved in 200 m of
absol ute dich, qu%aggis pary 8 p%?itHHeQﬁer%erlﬁf:{di‘ﬁﬁié s59r 3 h. After cooling,

the solution iIs wth di'stilled water and saturated sodi um hydrogen
car bonat e sol uti ord7.61geok (8 vemeithyl lactatecf6 .(a 4@ motedrare aeapiedawith 781 t he

id is f t ed | | orl
resicue | 1126t LURkA 18800 B0 Ao 2 SR o BBl BRI DBIIEEF, oo,
47770 , ¢ = (Iofteh)distillation.

Yield: 73%
Bp.: 111°C/0.8 mbar

Rotation angle: [ ]3 = - 1.13° (c = 12.7)

o . "H-NMR (CDCl3, 200 MHz): & = 4.4 (q, 1H; H-2),
1
\i/lsLN: > o 3.6/3.35 (t, 4H, H-4 diastereotopic), 1.6 (m, 6H, H-
OH 5/H-6), 1.3 (d, 3H, H-1)

3C-NMR (CDCl;, 50 MHz): 8 = 173.9 (C-3), 64.0 (C-
2), 45.8/43.5 (C-4), 26.2/25.5 (C-5), 24.4 (C-6), 21.4 (C-1)

MS (70 eV): m/z (%) = 157 (18) [M*], 114 (12) [CsHsO.N"], 113 (65)
[CoH11ON*], 112 (100) [CeH1ON*], 85 (13) [CsH14N*], 84 (15)
[CsH1oN'], 69 (83) [CsHq'], 56 (13) [C3HeN'], 55 (12) [C3H307], 45 (33)
[CoHsO'], 42 (18) [C,HaN'], 41 (63) [C3Hs']

IR (Film): ¥[cm™] vibration type
3415, s O-H stretching vibration
2940, s C-H stretching vibration
1635, s C=0 stretching vibration, amide

1480, s + 1400, s C-H deformation vibration
1115, s C-O stretching vibration



~1H- NVR (CDCI 3, 200 MHz): 6 = 4.80/4.70 (q, 1H H2), 4.6/4.5 (q, 1H H7),
. 3.55 (m 6H, H41H9), 1.65 (m 6H, H5/H6), 1.45-1.30 (m 6H, H 1/ H8),
1.2 (m 3H, H10) The protons at C2 and C7 break up under the effect of t he
“di astereoner mxture present. 13C NWR (CDCI3 50 MHz) = 170.8 (C3)

99.3/98.9 (G (C2), 61.3/60.3 (G 46.1/43. 2 gt} ? 57
(C.5). 24. 6%8?2%.52 (C.8). 18.8/18. (c- 1), 15.3 (é@} Reg ﬁl‘{’?
[cm 1] vibration type 2935, sC-H stretching vibration 1640, sC=0 st retchl ng

vi bration, anmide 1440, s + 1375, m C-H deformation vibration 1080, sC-0
stretching vEBati on 1C38H4sNDt hesi s of t hdEE1BY @legfealen t et r amet hyl ene

ggcgag g? 2';Lhyl vi nyl e?%lgl"?a(tgy- %%f%g)r‘#ﬂﬂeé 350(?%'(1 6&& ﬁlélﬁmn?glssls;te
(9 mol es) are dissol vgg = ‘6f0 @Jpsplwt_eg@l:;cd;:l ﬂ.mgey@a/le The

0
solution is stirred for %éth/egcf roomterrperature an hen washed with
distilled water and saturated sodi um hydrogen carbonate sol ution. The

solvent is renoved in a rotary evaporator and the residue is fractionated
via a 15 cm 3g2 Synthesisaf NAetramethylgng lacdamide80d i s obt ai ned. Yi el d:

(G005, 200 o) : S50 PGP ctplpto.s molf) B reforqihufa it T 4
(m 6H, H4/ bf@)rroljrté(ow moléby NAV BE A clear olones$ Hauid-i$/dbtained Bftéd (m

SH H9) distillation.

Yield: 97%

Bp.: 95°C/0.1 mbar

Rotation angle: [« ]3 = - 48.67° (c = 12.8)

5 "H-NMR (CDCl,, 200 MHz): = 4.35 (q, 1H; H-2),
2 3 2 3.65/3.3 (m, 4H, H-4 diastereotopic), 2.1-1.8 (m, 4H,
N 5

\ /7 H-5), 1.35.d, 3H, H-1)

OH

3C-NMR (CDCl3, 50 MHz): & = 173.5 (C-3), 65.6 (C-2),
46.2/46.0 (C-4), 26.1/23.9 (C-5), 20.6 (C-1)

MS (70 eV): m/z (%) = 157 (18) [M*], 114 (12) [CsHsO.N"], 113 (65)
[CeH11ON*], 112 (100) [CsH10ON*], 85 (13) [CsHqsN*], 84 (15)
[CsH1oN*], 69 (83) [CsHo'], 56 (13) [C3HeN'], 55 (12) [C3H30'], 45 (33)
[CoHsO'], 42 (18) [CsHaN'], 41 (63) [CaHs']

IR (Film): v[cm™] vibration type
3405, s O-H stretching vibration
2975, s C-H stretching vibration

1635, s C=0 stretching vibration, amide



The protons at C2 and C6 breakup under the effect of the diastereoner .

m xture present. 13C-NWR (CDCI3, 50 MHz): = 171.3 (CG3), 99.2/98.5 (C6),
70.4/69.9 (C2), 61.0/60.0 (C8), 46.1 (C4), 26.4/23.8 (CG5), 20.0 (G 7),
18.2/17.9 (C1), 15.4/15.2 (CG9) IR (Film:V [cm1]vibration type 2980,
SC-H stretchi on 1655, sC=0 strgtching vibrati 1 430, s +
1370, mCH c}&&%%?ga vi bration 1085, 1:‘Qt(t-o stretchi ng%ﬂquzgih&gS
Synt hesi s of 2-hydroxyhex-4-en-3-one 63 3.6 g of magnesi um turnings
(150 mmnol es) are introduced into 25 m of THF, after which 18.2 g of

1- br ono- 1- propene (150 3b,es) 13860 nC-Hidefefmatienadbleaticdr opwi se over a
period of 30 mnutes. After stirring for 30_mnutes at 35C, 10.75 g of the
EE-protected N-tetranmethl@@r® | actami de 61 €50 SHaichig viRraiom of THF are
added dropwi se, followed by stirring for 3 h at 40C. After the solution has
been cooled, it is hydrol yzed with 2 n hydrochloric acid. The phases are

separ at ed aanAhe aquecgng g is extract emwﬂmqlgew&get her. The
t sodi

conbi ned organi ¢ phases ar ralized with saturate I um hydr ogen

carbonate sol ution. Af t@(lcma@egolaemsstm%eea gqa'o%e[d 0. 78eptary
evaporator, part of the EE-protected 2- hydroxyhex-4-en-3-one 55 can be

i sol ated fromthe resi deksenvedi s Giab8A%Ps rba 9323f%| Now®:.588: 62C/ 0.1
mbar 1H NWR (CDCI 3, 200 MHz): 8 = 7.0 (dg, 1H, H5), 6.5 (y-t, 1H H4),
4.75/ 4. 65 (q, 1H, H7), 4.35/4.2 (q, 1H, |+2) 3.65-3.35 (m 2H, H9), 1.95

(d, 31 1), 1335 dknBble dF thetEBlarofediSg N mdontibhl BB €05 2t C

and C7 break up u P e Y R v e prese
46.0 g of N-pentamethylene lactamide 59 (293 mmoles), 76 6g of

ethylvinyl ether and 7.53 g of p-pyridinium tosylate (30 mmoles) are
dissolved in 200 ml of absolute dichloromethane. The solution is refluxed
for 3 h. After cooling, the solution is washed with distilled water and
saturated sodium hydrogen carbonate solution. The solvent is removed in
a rotary evaporator and the residue is fractionated via a 15 cm Vigreux
column. A clear colorless liquid is obtained.

Yield: 45%

Bp.: 78°C/0.08 mbar

Rotation angle: [a ]} = - 47.77° (c = 17.6)

O . S TH-NMR (CDCl3, 200 MHz): 6 = 4.80/4.70 (q, 1H;
1\‘2)3J\N: - >6 H-2), 4.6/4.5 (q, 1H, H-7), 3.55 (m, 6H, H-4/H-9),
8 0 1.65 (m, 6H, H-5/H-6),
7 0 1.45-1.30 (m, 6H, H-1/H-8), 1.2 (m, 3H, H-10)
O\/
5 The protons at C? and C’ break up under the effect

of the diastereomer mixture present.



~13CG-NWVR (CDCI 3, 50 MHz): 5 = 200.5 (C3), 144.5/143.5 (C5), 126.6 (C4),

. 99.8/99.5 (C6), 76.1 (CG2), 61.7/60.7 (CG9), 20.1 (C8), 18.4 (C1),
16.1/15.3 (C10) IR(Film:V [cm1]vibration type 2980, sCH stretching
“vibration, aliphatic 1695, sC=0 stretching vibration, a,13-unsaturated

ket one 1630, = tching vibration,, c3-unsaturated 4 s +
1375, mC HWZf_gr@bgn vi bration 1080, 1:§C-0 stretchi nﬁmq]f ‘}1‘?07 The
protected conpound 55 is refluxed for 30 mnutes with 40 of 10% acetic

acid. After cooling, the mxture is extracted with dichl ororrethane After
dryi ng over 1|5€t-NSMIRL(®[(1@rsl;)5ﬂ<’a|\/|dﬂz)t&(-:ﬂ $250\83(ﬁ2 3)599637‘98@1(@:111) 704 (€si due is

fractionated via a Vi gr eux col | i eIIowI| UId S
bt ai ned. V126181603 45-0), HEL 45 Atlbr ARottud S Tlkibh: 248 (D288 25 (c -
3.5) (C-8), 18.8/18.4 (C-1), 15.3 (C-10)
IR (Film): #[cm™] vibration type
2935, s C-H stretching vibration
1640, s C=0 stretching vibration, amide
1440, s + 1375, m C-H deformation vibration

1080, s C-O stretching vibration

1.3.4 Synthesis of the EE-protected N-tetramethylene lactamide 61
34.7 g of N-tetramethylene lactamide 60 (243 mmoles), 36.0 g of

ethylvinyl ether (0.5 mmole) and 2.3 g of p-pyridinium tosylate (9 mmoles)

are dissolved in 150 ml of absolute dichloromethane. The solution is

stirred for 3 h at room temperature and then washed with distilled water

and saturated sodium hydrogen carbonate solution. The solvent is

removed in a rotary evaporator and the residue is fractionated via a 15 cm

Vigreux column. A clear colorless liquid is obtained.

Yield: 76%

Bp.: 78°C/0.1 mbar

Rotation angle: [z ]5 = - 76.84° (¢ = 10.2)

'H-NMR (CDCl3, 200 MHz): & = 4.80/4.75 (q, 1H; H-
\‘)J\N ) 2), 4.5/4.35 (q, 1H, H-6), 3.7-3.3 (m, 6H, H-4/H-8),

2.05-1.75 (m, 4H, H-5), 1.4 (m, 6H, H-1/H-7), 1.15
(m, 3H, H-9)

O
\/ The protons at C? and C®break up under the effect

of the diastereomer mixture present.



1H NWVR (CDCl 3, 200 MHz): 8 = 7.05 (dg, 1H, H5), 6.25(d, 1H H4), 4.45 (q,
1H H2), 1.95 (d, 3H H6), 1.40 (d, 3H, H1) 13CNWR (CDClI3, 50 MHz): 5
=201.1 (C3), 145.5 (CG5), 126.4 (CG4), 71.3 (CG2), 20.5 (C6), 18.2 (C1)
IR (Film:i; [cm1]vibration type 3445, s0-H stretching vibration 3025,
WC-H stretchin VI bration, olefinic 2980, sC-H stretching_vibrati

aliphatic 169 9902546y et chi ng vibrati 0114a -unsat ur at ea‘QQE{EPn%f‘/QgW sC=C
stretching vi brati on a, 13-unsat urated ketone 1440, s + 1375, s CH
deformation vi bration 1070, sC 0 stretching vibration 1.3.6 Synthesis of

2- hydr oxyet hy‘fCENrMRr(ﬂD@+3( 50NEENBI1S 13418 (a@;@glsw/lwaroe -6% 2.9 g
of 2-hydroxyhex-4-en-3-one 63 (25 mol es) and

met hy1- 2- pr op§0 #/GRIEE-L) 36160 01T, diot é@}4)ar2@é/(2éal(025)i 2005€-m of

cycl ohexane b%/ qu32/1_17 éf t(:e%)d+ésay45lgt( on.through a spinning band colum, a

IR (Film): ¥[cm™] vibration type
2980, s C-H stretching vibration
1655, s C=0 stretching vibration, amide
1430, s + 1370, m C-H deformation vibration
1085,s C-O stretching vibration

1.3.5 Synthesis of 2-hydroxyhex-4-en-3-one 63

3.6 g of magnesium turnings (150 mmoles) are introduced into 25 ml
of THF, after which 18.2 g of 1-bromo-1-propene (150 mmoles) in 50 ml of
THF are added dropwise over a period of 30 minutes. After stirring for 30
minutes at 35°C, 10.75 g of the EE-protected N-tetramethylene lactamide
61 (50 mmoles) in 25 ml of THF are added dropwise, followed by stirring for
3 h at 40°C. After the solution has been cooled, it is hydrolyzed with 2 n
hydrochloric acid. The phases are separated and the aqueous phase is
extracted with diethyl ether. The combined organic phases are neutralized
with saturated sodium hydrogen carbonate solution. After the solvent has
been removed in a rotary evaporator, part of the EE-protected 2-
hydroxyhex-4-en-3-one 55 can be isolated from the residue. It is
characterized as follows:
Bp.: 62°C/0.1 mbar



~clear light yellowoil is obtained. Yield: 40%Bp.: 73C/0.1 nbar 1H NMR
. (CDCl3, 400.1 MHz): 5 =5.85 (dgq, 1H HJ5), 5.25 (d, 1H H4), 3.7-3.3 (m
5H, H2/H7), 1.8 (d, 3H H®6), 1.3 (m 2H H9), 1.20/0.60 (s, 3H H12),
-1.15 (d, 3H, H8), 1.0 (q, 2H, H10), 0.9 (t, 3H H11) 13C- NVR (CDCI 3,

100. 1 MHz): 5. = C5), 127.2 (G 100.5 (G 1

70. 9/ 69. 9)( / ?9@%&?’387 %C— 9), 32(7 fgt 3), 20. (1/ 19)f¥%E%2é8%@7078 (C

6), 16.8 (C-10), 16.1 (C-8), 14.7 (C 11) I\/B (70 eV): mz (% = 228 (1)

[M], 183 (65) [M - C2 QOL-’HW (22) [C6HO0], 69 (100) [CAHSOL, 56 (14)
4

[C4H8], 55 (68) PC3H30], NMR [CDIE1200 KI3R)S £QBOMHY, 4H;(-5), [ C3! - 15]
IR (Film:Vvi[cm] _s
2 NS 6.5 (y-t, 1H, H-4), 4.75/4.65 (q, 1H, H-7), 4.35/4.2
4 6

§ ) (g9, 1H, H-2), 3.65-3.35 (m, 2H, H-9), 1.95 (d, 3H, H-
T 10 6), 1.35 (m, 6H, H-1/H-8), 1.15 (y-q, 3H, H-10)
\9/ The protons at C2 and C’ break up under the effect

of the diastereomer mixture present.

- BC-NMR (CDCl3, 50 MHz): & = 200.5 (C-3), 144.5/143.5 (C-5), 126.6
(C-4), 99.8/99.5
(C-6), 76.1 (C-2), 61.7/60.7 (C-9), 20.1 (C-8), 18.4 (C-1), 16.1/15.3

(C-10)
IR (Film): ¥[cm™] vibration type
2980, s C-H stretching vibration,
- aliphatic
1695, s C=0 stretching vibration,

o,pB-unsaturated ketone
1630, s C=C stretching vibration,
o,B-unsaturated ketone
1445, s + 1375, m C-H deformation vibration
1080, s C-O stretching vibration

The protected compound 55 is refluxed for 30 minutes with 40 ml of
10% acetic acid. After cooling, the mixture is extracted with dichloro-
methane. After drying over potassium carbonate, the solvent is removed
and the residue is fractionated via a 15 cm Vigreux column. A clear light
yellow liquid is obtained.
Yield: 54%



3495, s 3020, w 2960, s 1670, w vibration type O-H stretching vibration
C-H stretching vibration, olefinic GH stretching vibration, aliphatic C=C
stretching vibration 1470, m+ 1390, m CH defornmation vibration 1120,
SC-0 stretching vibration 1, 3-dioxane 64 12.6 g of

2- hydr oxyet hy1- { -2-(1-propenyl) - ropyl -1, 3- dioxane 64 (55 ol es)
are nesyl at eﬁN 9%?5 5g of net hane sul ftﬁ% c acid chl orlpcféT/F@P 1Qa75) I n
80 m of pyridine by AAV 2. A clear light brown oil is obtained. Yield: 92%
Bp.: deconposition at T> 105C 1H NWR (CDCI 3, 200 MHz): 8 = 5.9 (dq, 1H
H5), 5.2 (d,BaH8HE/4D mBas5 (q, 1H H7), 3.7-3.3 (m 4H, H?2), 3.05 (s,
3H, H9), 1.85 (d, 3H H6) 6 (m 2H H10), 1.35 (d, 3H, H8),

1.15/0. 65 (s,Raationagyle: iadD(?q+ 4251 F)3.50. 9 (t, 3H H 12)

o) "H-NMR (CDCl3, 200 MHz): & = 7.05 (dq, 1H; H-5),
1 5
2 NF 6.25 (d, 1H,
4
OH ‘ H-4), 4.45 (q, 1H, H-2), 1.95 (d, 3H, H-6), 1.40 (d, 3H,
H-1)

3C-NMR (CDCl;, 50 MHz): & = 201.1 (C-3), 145.5 (C-5), 126.4
(C-4), 71.3 (C-2), 20.5 (C-6), 18.2 (C-1)

IR (Film): ¥[cm™] vibration type
3445, s O-H stretching vibration
3025, w C-H stretching vibration, olefinic
2980, s C-H stretching vibration,
aﬁphaﬁc
1690, s C=0 stretching vibration

o,p-unsaturated ketone
1630, s C=C stretching vibration
o,B-unsaturated ketone
1440, s + 1375, s C-H deformation vibration
1070, s C-O stretching vibration

1.3.6 Synthesis of 2-hydroxyethyl-5-methyl-2-(1-propenyl)-5-propyl-
1,3-dioxane 64

2.9 g of 2-hydroxyhex-4-en-3-one 63 (25 mmoles) and 3.3 g of 2-
methyl-2-propylpropane-1.3-diol 24 (25 mmoles) are acetalized in 50 mi of
cyclohexane by AAV 1. After distillation through a spinning band column, a



.13C<NMR (CDCI'3, 50 MHz): 8 = 133.9 (C-5), 125.9  (C-4), 98.8 (C-1), 83.1
. (C7), 69.8 (C-2), 28.7/36.6 (C-10), 38.4 (C-9), 32.9 (C-3), 19.6/19.0
(C-13), 17.8 (G 6),

WO 99/02515 17 PCT/EPS98/04107
clear light yellow oil is obtained.

Yield: 40%
Bp.: 73°C/0.1 mbar

————— "H-NMR (CDCl,, 400.1 MHz): = 5.85 (dq, 1H; H-5),
<" | 5.25(d, 1H, H-4), 3.7-3.3 (m, 5H, H-2/H-7), 1.8 (d, 3H,
O O . | H6)1.3(m,2H, HO),1.20/0.60 (s, 3H, H-12), 1.15
8
7

NS (d, 3H, H-8), 1.0 (g, 2H, H-10), 0.9 (t, 3H, H-11)

N
[+,

BC-NMR (CDCls, 100.1 MHz): § = 132.5 (C-5), 127.2

(C-4), 100.5 (C-1), 73.3 (C-7), 70.9/69.9 (C-2),

38.9/36.7 (C-9), 32.7 (C-3), 20.1/19.4 (C-12), 17.8 (C-
6), 16.8 (C-10), 16.1 (C-8), 14.7 (C-11)

MS (70 eV): m/z (%) = 228 (1) [M*], 183 (65) [M* - C,Hs0"], 97 (22)
[CsHgO™], 69 (100) [C4HsO"], 56 (14) [C4Hs'], 55 (68) [CsH50"], 45
(11) [CoHs0"], 43 (33) [C3H"], 41 (27) [C3H5']

IR (Film): v[cm™] vibration type
3495, s O-H stretching vibration
3020, w C-H stretching vibration, olefinic
2960, s C-H stretching vibration,

aliphatic

1670, w C=C stretching vibration
1470, m + 1390, m C-H deformation vibration
1120, s C-O stretching vibration

1.3.7 Mesylation of 2-hydroxyethyl-5-methyl-2-(1-propenyl)-5-propyl-



16.7/15.7 (CG11), 15.9 (CG8), 14.9 (C12) IR (Film:V [cm1]vibration .-
type 3020, nC-H stretching vibration, olefinic 2960, sC H stretching
vibration, aliphatic 1670, wC=C stretching vibration 1440, s + 1360, s CH
deformation vibration 1415, m+ 1175, s sulfonate group 1110, sCO

stretching vibratlon.. . 18 PCT/EP98/04107

1,3-dioxane 64
12.6 g of 2-hydroxyethyl-5-methyl-2-(1-propenyl)-5-propyl-1,3-
dioxane 64 (55 mmoles) are mesylated with 7.0 g of methane sulfonic acid

chloride (61 mmoles) in 80 ml of pyridine by AAV 2. A clear light brown oil
is obtained.

Yield: 92%
Bp.: decomposition at T > 105°C

13 19 12| "TH-NMR (CDCl;, 200 MHz): & = 5.9 (dq, 1H; H-5),

3 " 5.2 (d, 1H, H-4), 4.55 (q, 1H, H-7), 3.7-3.3 (m, 4H,
8 <7> 1 O/s H-2), 3.05 (s, 3H, H-9), 1.85 (d, 3H, H-6), 1.6 (m,
4 s | 2H, H-10), 1.35 (d, 3H, H-8), 1.15/0.65 (s, 3H, H-
0, .0 13), 1.0 (q, 2H, H-11), 0.9 (t, 3H, H-12)
e/ \\O

*C-NMR (CDCl3, 50 MHz): 5 = 133.9 (C-5), 125.9

(C-4), 98.8 (C-1), 83.1 (C-7), 69.8 (C-2), 28.7/36.6
(C-10), 38.4 (C-9), 32.9 (C-3), 19.6/19.0 (C-13), 17.8 (C-6), 16.7/15.7
(C-11), 15.9 (C-8), 14.9 (C-12)

IR (Film): #[cm] vibration type
3020, m C-H stretching vibration, olefinic
2960, s C-H stretching vibration,
aliphatic
1670, w C=C stretching vibration

1440, s + 1360, s C-H deformation vibration
1415, m + 1175, s sulfonate group
1110, s C-O stretching vibration



~.1. 3.8 Reductive 1, 2-rearrangenent 4 g of the nesylate 57 (13 mmol es)
. were introduced under nitrogen into 40 m of absolute toluene. The solution
-is cooled to -35C, after which 30.5 m of DI -BAH solution (1Min hexane)
"and 22.5 m of triethyl alum niumsolution (1Min hexane) are added through

a syringe. T i,en is stirred for h at -30C, fol ful
quenchi ng w%%g}(ﬁs“' f satlrated sodi uﬁ hydr ogen car bﬁ]@f&%&%ﬁﬁ at a
tenperature of -20C. After addition of 10 ml of distilled water, the

precipitate is filtered off under suction and the filtrate is extracted
wi th di et hyl 1.8ihRedugtiverl,2rearrgngementodi um sul fate, the solvent is

%Eg‘n).vei clear 22?@ GBBINELACE (1 TrrhRs S Wone tfichlre Sdsthifloghl) o E”beg
i O : . i ° VHz) :

o ko f e cyorh. e Dt W i),

: ' _’ I'éor}g1 i 1x_ I 1d i 1h_’ggi Tﬁ | '

T%%:z }\I?\/R % cg?ﬁtarécsmymh: )aB -3omz%lqn@d6by &Zﬂéflﬂ qmerﬁc)hinglmuﬂ '(5:+m)c Lf

(& T2y 1o, soatbtassd soghisn Hyaeqen carponatesobkion 3 o temetaturd of v 670 ev)

Tcor0] ) 56 (A5 Tl of 40P BEMKlePivales8ie prstinital s gl Blndll £57)1 &

(Film:-1; [sustibhvand dbe dittratgpie SXiptedvvith dieteylcéthrg VAfberadiying oveefi ni c

2960, sC-H Sécgcﬁar%h'sﬂlgat\é', t%ﬁéats',o(?\;]ént is removed in a rotary evaporator and the

residue is distilled in a bulb-tube oven. A clear colorless liquid is obtained.
Yield: 38%

Bp.: 90-100°C/0.1 mbar

Rotation angle: [« ]} = + 6.28° (c = 6.2)

"H-NMR (CDCl,, 200 MHz): 5 = 5.5 (m, 2H; H-5/H-6),
4.25 (y-t, 1H,

H-1), 3.75 (d, 1H, H-2Cay), 3.65 (d, 1H, H-2t.,), 3.40 (d,
1H, H-2ty), 3.35 (d, 1H, H-2c.q), 2.35 (m, 1H, H-4), 1.7
LA | (A, 3H, H-7), 155 (m, 2H, H-9), 1.25 (m, 2H, H-10), 1.15
(s, 1.5H, H-12t), 1.05 (d, 3H, H-8), 0.9 (m, 3H, H-11),
0.65 (s, 1.5H, H-12c)

5”3 10

o0
W
~

3C-NMR (CDCl3, 50 MHz): & = 132.6 (C-6), 125.3 (C-5),
104.7 (C-1), 76.2/75.8 (C-2), 41.2 (C-4), 38.8/37.2 (C-10), 32.7 (C-3),
20.2/19.1
(C-12), 18.8 (C-7), 16.9/16.0 (C-10), 14.9 (C-11), 14.7 (C-8)



aliphatic 1465, m+ 1385, m C H deformation vibration 1115, sC 0 stretching .
vibration 1.3.9 Synthesis of optically active (+22 4.0 g of .
5- met hyl - 2- (1- net hyl - 2- but eny1) - 5- propyl -1, 3-di oxane 58 (19 nmol es) are

di ssolved in 80 m of cyclohexane and, after addition of 0.4 g of

hydr ogenati o (5% pal | adi um on_carbon), the re ' Luytion is
transferred 9%8§92¢%€1t5 aut ocl ave. The nPRture is sti rreé&fL'I@r]:-B%/@%l]ﬁger a
pressure of 10 bar hydrogen and at a tenperature of 80C. After the catal yst

has been filtered off and the solvent distilled off, the residue is
distilled i nI\daSlQﬁOle\l)ulmm’zc(\S’/éh 242:(%)a[r|\/1c]pl148l(6@$ [Ciglclugj@z i§bl(>39i)ned Yi el d:

59/ 0ob 1521 Pt e loh802) Toake BoraRs [Catle Tvee)108) iz 4308 11t 1 1),

3.75 (d, 1H, X w1H H2tex), 3.40 (d, 1H, H2teq). 3.35 (d.
1H, Hz(:eq),[@'%ﬁﬁ@%ﬂgﬁs W 4/H5/H6/H9/H10), 1.15 (s, 1.5H H 12t),
1.05-0.8 (m OH, H 7/H8/H11), 0.65 (s, 1.5H H 12c)

IR (Film): ¥[cm™] vibration type
3020, w C-H stretching vibration, olefinic
2960, s C-H stretching vibration,
aliphatic
1465, m + 1385, m C-H-deformation vibration
1115, s C-O stretching vibration

1.3.9 Synthesis of optically active (-)-22

4.0 g of 5-methyl-2-(1-methyl-2-butenyl}-5-propyl-1,3-dioxane 58 (19
mmoles) are dissolved in 80 ml of cyclohexane and, after addition of 0.4 g
of hydrogenation catalyst (5% palladium on carbon), the resulting solution
is transferred to a steel autoclave. The mixture is stirred for 7 h under a
pressure of 10 bar hydrogen and at a temperature of 80°C. After the
catalyst has been filtered off and the solvent distilled off, the residue is
distilled in a bulb-tube oven. A clear colorless liquid is obtained.
Yield: 81%
Bp.: 75-90°C/0.1 mbar

Rotation angle: [« ]3 = - 2.43° (c = 5.2)
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WO 99/02515 22 PCT/EP98/04107
CLAIMS
1. A process for the production of optically active 5-methyl-2-)1-

methylbutyl)-5-propyl-1,3-dioxane, characterized in that

o lactic methyl ester is converted into the corresponding N,N-
disubstituted amide (aminolysis with piperidine and/or pyrrolidine),

o its free OH function is protected by reaction with ethyl vinyl ether
in the presence of p-pyridinium tosylate,

o« the N-pentamethylene or N-tetramethylene Ilactamide thus
obtained is subjected to a Grignard reaction in known manner to
form the corresponding o,p-unsaturated ketone,

o the protective group introduced in the second stage is removed in
known manner (for example by stirring with acetic acid),

« the ketone function is acetalized in known manner (for example by
reaction with 2-methyl-2-propylpropane-1,3-diol),

o the free OH function is mesylated by reaction with methane
sulfonic chloride in pyridine,

o the intermediate product thus obtained is subjected to a reductive
1,2-rearrangement in the presence of diisobutyl aluminium hydride
and triethyl aluminium with the stereochemistry intact and

o the dehydro compound thus obtained is converted into the
optically active 5-methyl-2-(1-methylbutyl)-5-propyl-1,3-dioxane by
catalytic hydrogenation.

2. Optically active  5-methyl-2-(1-methylbutyl)-5-propyl-1,3-dioxane

obtainable by the process claimed in claim 1,

3. The use of optically active 5-methyl-2-(1-methylbutyl)-5-propyl-1,3-

dioxane obtainable by the process claimed in claim 1 as a perfume.



