EP 0 515 622 51 Description The present invention relates to organoleptic
conposi ti ons. Mor e particularly, it relates to flavor and fra- grance con
positions which contain one nore dercesise2d gpxy di oxol ane derivatives which
are normally odor- 5 | ess but whch upon thernolysis, hydrolysis or both,
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.or carbonate Ilnkage of a higher no- lecylar weight nolecule to a al coholic
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car bonasse Q(206)137 describes the use of 1-ethoxy-1-ethanol acetate as a flavor or fragrance enhancer of a wide variety
of consumable materials. The 1-ethoxy-1-ethanol acetate compound has the ability to liberate acetaldehyde

in smoking tobacco.
u.s. Patent No. 4,280,011 descnbes the use of acetals as aldehyde generators in foodstuff applications.
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pounds as havorant additives which under cigarette snmoking conditions
pyrolyze to release flavorants which enhance the flavor of the mainstream
snoke and the:arona of sidestream sgpksisesewi al si have al so been used as
vehicles to covalently bind al dehyde flavorants. For exanple, U S. Patent
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rel ease fl a:mouctvdrlqyosmatnoﬂhsﬂayemulhromaloﬁtlheaomrettesntp@s| tions which corn se
flavor parti cTheprebent imeitiéry rugvidas etganpleptisicomposifions whigivsontainoneor mere dempeunds which,
pol yneri c lypendharmolysish bydralypis pigiotherdlopss p gdasant inelgayle. Iexomplery iof apglieatiana fpethereampbp| e
means of c@lerser the gisaenbinveRiion e tplacea-psodkcis push g figareties anddobmpag paper; feodstuffs syph
ketal . ¥h e§é°ﬂ!‘&°ﬂ?‘3°8?ﬁ erackpra) beepdaand perealsy beverpges Sych pypRand poffes; apd qums fych as Ahgwing,

guns. U.S. 9 ent 4, 690, 157 4,607,118 . descrj be. tobacco
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ci garette snoki ng conditions, pyrolyze In a "retro-al dol" fragrrent ation
reactlo%b into products wich enhandzsa B\or and aroma of the ci garette
snoke he present invention pr or panol epti ¢ conpositions which
cont’ n one or nore conmpounds Whl ch\ oh thermolysis, hydrolysis or both,
rel ease an odorant nol ecul e. Exenpl ary of ~applications for the conpo-
sitions of the present Invention are tobacco products such as cigarettes
and tobaccangraper; foodstuffs such 15 as cakes, cookies, crackers, breads
and cer eal R alRee) At Rdepamdontlys- -ClOgRe whedin®Ry fisf -Bler |oaércbugumvmu cHat iaat |eésewmgki
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formul a 20 group; and X R 25 wherein R1L and
R2 are, iYndependémtly, -CO2Rf wherein R3 is -H or |ower alkyl, provided
that in%at |east pne of RI and R2,; R3 is lower alkyl; wiherein Zis a

direct bond, or -CH=C(R4) g ‘R4 I's -H or an group, and Y
s 30- or RRQ 35 Fﬁeand Rs are |nde de | ower al kyl
or -OR7 where R7 is -H or | kyl . The conp nﬁ- corrpounds are

'present35I n an amount such That, when subjected to hgdrolysis, pyrolysis or
bot h, provide an organoleptically effective | evel of flavor or aroma. 40
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' 45  stimulate the sense of taste.

An "organoleptically effective amount” is a level or amount of a compound or compounds of the invention
present in a material at which the incorporated compound or compounds exhibit a sensory effect.

The terms "tobacco" and "tobacco substitutes" are used in the conventional sense and include smokable
as well as non-smokable forms i in which {obacco is regularly used, e.g., cigarettes, snuff, chewable composi-

80 tions and t:!e like. i

Alkyl (including the alkyl portion of alkoxy and alkylithio) - a branced or unbranched saturated carbon chain
containing 1 to 12 carbon atoms with lower alkyl representing a chain containing 1 to 8 carbon atoms.

The ordanoleptic compositions of the invention contain one or more compounds which can be readily pre-
pared by méthods known to those skllled in the art. Exemplary methods are set forth in the example section

55  below.

The usual method involves condensation of an aldshyde with diethyl tartrate (or some other lower alkyl
tartrate) in an inert solvent in the presence of an acid catalyst. During the condensation water is usually re-
moved.

Either protic or Lewis ac|ds may be used. Some acids which may be used are p-toluenesulfonic acid, sul-
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45 stinulate the sense of taste. An "organoleptically effective amunt” is
a level or anount of a conmpound or conpounds of the invention present In a
material at which the incorporated ERO0PIG 6RTB DI conpounds exhibit a sensory
effect. The terns tobacco and "t obacco s bstitutes are used in the

convent i 0”%nc§86‘§|‘~?os céc %@M&Rané&rfmﬁé cid § t§| ltbiasel RfddBide!
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di et hyl t aitthetadrate) mojpoule sievescsodibm elfateahdkipblikear t rate) in an inert sol vent
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T

i nclude p-tolu gld and pyridi ni um
?IS p-tol uenesul fbnl ¢ acid.
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t he reasst i @nd I phparatiir@ewibyguaseot ropi ¢ distillation or by interaction
with a wat er The cofipoande DshdigRemmpdsitidhstans irfually ddbrlea dnltaslebd\mblerntmiatermrdtorts | S
Cl to C5 amod atmosﬁhemlcqultbhni‘lsmq&-w tegrdes Galciuscdnk wbout 20 tb heD% @iativediumidity, and
nol ecul ar sxisheestableslidsuiiovwevdrwaiereheated to higherl terhperatures, ized dbdut Wi aliohtcs30¢ deyppesiOels
may be pr epius dndhdiredencef meistureor stéany thehenderigel @ trgngtegnatipn in which the eldehydais telpaselde
cor- re¥pondi l‘t?tf ive prsyneles of|prefarred grecies and prefaned isw«yﬁs@h@'&!yembéwt"ﬂ@b!!arre as
the | ower al kyMRIR)-2HEEGeYriudror-eiem)hTgicarirethey ! Grifiaxslanehe acetals with a
di al kyl tartrate lunder the condi titons simlar to that used when starti ng
with an 15 al dehryde will result In forrratlo?oﬁz,_'t he conpounds. Converi ent
.met hods of preparation are described in,Q-m i ng publications: P.

Koci ens et al., Synthetic CommNQ84, 1#f, pp. 1087-1092 L. A. Paguefte et
al ., J. Org Chem 1985, 50, pp D 8- 5?5'3‘3\M Demuth et al., J. Am Chem
Soc. 1986, 108, pp. 4149-4154 § GGaHs et al ., Chem Letters,
1983, pp. 1835-1836 H. Yarrarml* etl al J Am Chem Soc., 1985, 107, pp.
8254-826 T. W G eene, "Prot ectlveOQa"bups in Organic Synt hesi s" Chapter 4,
John Wley & Sons, New York, 1981 The organol eptic corrp03|t|ons may be used
as flavorants (m,mmnah@@wbiyipﬁmw,aaicmmkﬁestdibﬂjaraas-e odorants to
mask or enhance the odors of burning tobacco products, In beverages, in

m crowaveabl e foods, 25 and In the prepar atlon of chewi ng guns. The
conpoun#s used in the corrp03|t|ons are Vig :tIa Belor | ess and tastel ess

under nor nal terrperat ures
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and at nospheric conditions, i.e., about 10-50 degrees Celcius and about 20
to 100%relative hum dity, and exist as stale solids. However, when heated
to higher tenperatures, i.e., aboutgpfbezeaiiout 300 degrees Cel- cius, in
the resence of noisture or steam they undergo a transformation in which
t he al dehyde is rel eased. 30 Il'lustralive exanples of preferred species

and preferred Isoners respectively are shgwn 5 (41,

R) - 2- (3- Et hoxy- 4- hydroy phenyl ) - 4 5- di capbodt hoxy- 1, 3- di oxol ane |

| 35 5 ; o t.0 40
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C022H5 6D { . Cr~~~m 02C2145: HoGH
(4RgR) - 2- (4- Met hgxyphenyl ) - 4, 5] pl ¢ar boet hoxy- 1, 3- di oxol ane 55 4 EP 0 515
622 81 40 (4R5{R)’lﬂ(4)ﬁ6thy$hé.%h15m§chmmm)sApﬁolailacar boet hoxy-1 . 3-di oxot ane
C02C2H5 25 <~~~ sC020: 2H5 201

(4R, 5R) - 2- (4- Met Hyl phet edny) - 4, 5- di car boet hoxy-1 , 3-doxol ans 25

on 002C2K5 j 40 35 40
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, CO2CHE 45 j

~~CoRCH3 30 i 1 ° (E-R (R 5
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COZCHB N C611 X

~~~~~~~~~~~ EP 051562251

(513 (APPSR 2 o o 15 SRR oSS DO 0%y 1, 310l ane

: CO,CoHs
25 ' . 0
| o—_,

£ CO.CoH;

~§es,
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35 I
Oes,
<0J:j< COLoHs

H

{4R,5R)-2-(3-Methoxy-4-hydroxy-phenyl)-4,5-dicarbomethoxy-1,3-dioxolane

CO,CH,

2
Q
o

ar

(E)-(QR,SR)—Z—(1 -Hexyl-2-phenyl-1-ethenyl)-4,5-dicarbomethoxy-1,3-dioxolane
? |
H i CO,CHj,
85 §

n-CgHy4 CO,CH;4



5 0 nC~~~ 10 However, the
conmpounds useful Tn the conpositions of the present invention are not
limted to any par- ticular stereoigmgsige2gind all possi bl e stereoi sonmers
are included within the scope of th'e Inventlon The conmpounds of the
present |nvent noI roperti d.therefore permt the
devel - opnent k)c'(fg'?"é)ﬁ%giﬁﬁxge?&ewn en %C(,IOJ? ?fﬁ‘)xf'lg\f'gﬁgnfe foods. These
conpounds are al so useful in enhancing i5 the §§;or maski ng any unpl easant
odori or genhanci ng the flavor of tdbacco pr rrpositions of the
present invention contain these, corrpoun i nfividually or in conmbination in
an anount effectiive to enhancg a ¢traract efd-sdic flavor or odor of a
material. More comonly, howe &r J t henQgRy, po@QCHy e m xed with ot her
flavor or fragrangce conmponents T'n:an anount sufficient to provide the

desi redwf | avor or{ odor characteri stic. 20 The anount required to
produce the démievesdhe compouniid usefuf ie the coragokitions dtthe preisentynvaption ateimet lipaied tocany par-
conmpound c hicdar sterebisemen randialicppssibie steneoishmérs ansiircluddsiovithip ¢, scapa df thelieveptiant | cul ar

ef f ect desi r €the céronounsig afthe Rresentdnyentidn paysasp onganolepticpedperties and tharefbrecnermoiethe deweli on
of the comgeneniofanethodnynsivhin gnhaneiradhe flaxpreof foodsd Engsetompetnds are pisoysatul iy emam"wr e
to ci gaféet the °F@Itfa‘i§!§'69%[ty“PR!QP@?’E°4°a?FQP§'ch‘!‘9r'b?rﬂ%(B'cPﬁPBa°ﬁ‘beP‘i“6tsabout 50, 000 ppm

it tends to eﬁﬁh'ﬂif’ﬁﬂt@"? Rthe pIsRank| ?"F'%{V??Pta'"rfﬁ%s 3 %?ﬁl dé!a"gr?bli'l‘ﬁ b'B‘ﬂBP "b?"
both. 25 amoughe o’;ﬂb% t
or odor ant Pr‘gnd% ‘g%ﬂgg’%[é Rt ComGARp 11 SO AT S Hon P i

|
when the t 5 Ei.n o dt&, N e
s rel ease hos Wit used© é’; ara

as a=hi xture F%Fe a )5@ o%p&ﬁiﬂgh&gt JsQH&ﬁ, prco oeﬂpéﬁoﬁ Br ¢ uﬁQoPc%p&MQ éi%Xsen
wei ght  oh (yRgh daBsHefinePSliglydP AshtnbititEto bigatetielisbalild afidvels RN rolfabbulS Sinte S S0 bie
30 odor antpg Ftteivlis’stu hidRde the smloliRg Mvstamdsk LiRSNaBIEBkeking Sddr BEboirobacco product
‘burns. A iRdpdriaitprdpaity 6 thedl@mpoiings id thatxhd flavirbitiofodédahtis cdldléntly BARDEESH riofN
product s awdatiiéctinpbuiiidandiitiis @aly widnithe thisiétopréductiighitodiaidaiins tat thé Bavorantior oddmnty €S
t 0 enhance isasleasagk t he snoking oddrs dependi ng upon sel ection and use

| evel s of t heTheserdpmpouods. areTbmmieﬁﬁmmmmdMeaseaarplalvbnasatnlxhiqatlam‘raﬂgingfrom Awut
fI'avori ng &mwdmda ahoutt5000pproby weight e the medik erdlofingttis tobdegs whisteseples fo indagporate the
conpounds eﬂqrmpisﬁlangﬁ'y inrthesside-atrieann smake gejthe ¢pbagso prattust bwmnst Air borgmmfems odorants
appropri at €r badkeleng vith othar @mbustien erpducis aracthusdintraduged. This newly formed qderant og Savorpplar t
a flavor t &envesdo ?’l ﬂ"“élﬁ‘é’ﬂ”bl“@dﬂ‘@'f‘"g &ﬁid%?wiﬁﬂ "W%ﬁ?‘%@ﬂ?ﬁﬂﬁmé‘“ﬂ? ef "@rﬁﬂf“&%@? at

| evel s rangl n °T°rﬁ9 pfial ygﬂa e ttgsfé% X ﬂ"é.'%?“’&“l“’"b‘??@’éﬁd%
b h n rs S a er

i xt ur eof ELERFE AL iﬁ% ﬂ P g@zﬁq Pmﬁggﬂmgﬁg’b@? e

about 0.1 FB‘ ;lzhem nhan ﬁ ddiP Jf aﬁtes e ¢ ounJ;st Agglectelb%lxrgp%sge&j

In th 0
e ey %‘;ﬁ&ﬁ erdihi igﬁ.n e

al ong ; Wet h O% €£e cloMHJsﬁ‘ ﬁsﬂﬁﬁyswheﬁu aQL&?ﬁ&eé tS‘Qfo@ WPk Bbadds rUdi‘a@t,é‘dﬂuln%l- b Sibs
carrrers, RS@iEhSotheP IWGYB&ISHRE Bch oBePingrbdidntsZifdiudle elbdifiddE, TarRbld, bidbrsAdWeBteners, sta-
sol vent s, cbmﬁers bireerdnd satable kaNeatsfdiOn rel ates al so to particul ar novel

di car boal koxyrhd pexak nveatichaélatesdisote farticulabntvl dicdrbaikog\diixolar@ipivativas asisueh.

di car boal koxyThe inavebdosipaundicare diedrioaleexy diaxalang dérivativesiraning the bEmdRt / O0- Y-Z-r11 O

50 45 R 2 wherein Rl and R2 |
are, independently, -CO2R3 wherein R3 is -Jator | ower al kyl, provided that
In at |east one of R a and R2, R3 p® r alkyl wherein Z is a direct
bond, or -CH=C(R4)-; where R4 |§-Za<al kyfif group; T
50 RZ
wherein )
R'and R2 ; are, independently, -CO,R? wherein R3 is -H or lower alkyl, provided that in at least one of R!

and R2, R3 is lower alkyl; wherein Z is a direct bond, or -CH=C(R#)-; where R4 is an alkyl group;
and
is, when Z is a direct bond

§5

o mPUNAY TG R - AL, YT o 5 g



55 jand Y is, when Z Is a direct bond, 6 EP0515622B1
< K~~cx or OR5 !

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I ep o828 is | ower alkyl; and 10 Y,
when Z Is -CHC(R4)-, is | .185 Re
where Rs is H, |ower al kyI or OR7, where R7 is H or Iovver al kyl . These

conpounds are prepared - d above - ensatlon of an
al dehyde 20 . :j:::]:e ") or its
di -1Quwer al kyl acetal, wt® r aIkyI e. g : tartrate

solvent

HO- CHR1- CHR2 OH | (II) preferably in an i nefP in the presence of
an acid catal yst.} The fol |l owi ng exanpl es serve to i ORistrate embodi ments of
the invention anc% t he advance over the prior 25 art The exanples,are
presented to ill uswheb@Smpsberetiy; érl | i Mt the scope of the Invention. Al
parts, proporti onis wheet is ePH=G(ReB, imrid ratios used in the exanples are by

wei ght unl ess ot hierwi se i ndi- cat ed. Example I 30 (4R-5R)-2-t

Et hoxy- 4- hydr oxy-phenyl ) 4, 5- di r ar boet hg - di oxol ane. 35

c02CO 1H5 HO C02C2H5 HOG :

HOGS 002H2H5 0O oc A { ' HO C02C25

OCH3 A ffixture of. diethyl L-tartrateRf309 9, 1.5 nol), ethyl vanillin (166

9, .1 nol), toluene (21) and p-tol uenesul fonic acid (5 g, 0.026 nmol) was

heat ed at 115 116OC foEDZ4 hou ﬁ\,r 2 n@t 'f? g&n at %sphere During the 45
ort yl e .i E}de (%n St ark

reaction, I’ %re b co
ura

eseco MpPoun aso
trap. The mx ure was was'?1%r8pse- ue
bi c bonat . nd dri ed over sod|-um
sul f Tﬁeﬁgoﬁ&g%?‘y'\(ﬁa{;%ge%)soormgm CHRH '&gﬂd%uaéégg"pr essure and the solid
obt ai ned W& SrelidpdbliyiS drithért soRéht It Brésd I8 loPfidicid @thiydt O Provi de 120 9 (34%yi el d)
of (4R 5SR) - 2-fnd1dhb »h@%rﬂpu&hydmawmhmv&\awﬂm&sofmarnmmMamLa&neu RSB
np 78- 88C, aftlthd axampie8 aldPreséntedto flustrate bhibidOlo imit thelstdhBofthelvesonS 7. 17 (1H,
d,J-1.8 Hz), Alpafis,(plobbrtichs, pbrebntigeklandaatios ased irBthd Ealriips ar@bydeight trllesglotierBisindilz ) ,
6. 07 (lH, aded.5.83 (I H s), 4.91 (:1H, d,J4.0 Hz), 4.80 (IH dJ=4.0 Hz),
4.37-4.25 (4H, 2q, overlapping, J=37.2 Hz), 4.15 (2H q,J=7.0 Hz), 1.45 (3H
t, J=7. 0 Hz ExaniplegB:- 1. 29 (C]—I 2t, over- lapping J=-72 Hz). IR (KBr) 3390,
2980. 2930, 1735 i 1600 cm VB e (% abundance) 354 (55), 326 (3),
281(40), 1&* ; : piayydssedicarbosthoxy-1:3eljoxolaney (30), 93 (10), 81
(10), 53 (5). 65 Exarrple 2 !
(4R, 5R) - 2- ( 3- Met hpxy - hydr oxy- phenyl) 4, 5-di car boet hoxy- 1, 3-di oxol ane. 7

35 ; o . COZCZHS
- HO.__.CO;CzHs I
) : + I S H co2c2H5
: HO” CO,CH; °

OCH;

A mixture of diethyl L-tartrate (309 g, 1.5 mol), ethyl vanillin (166 g, 1 mol), toluene (21) and p-toluenesul-
fonic acid (5 g, 0.026 mol) was heated at 115-116°C for 24 hours under a nitrogen atmosphere. During the
45 reaction, water was removed by azeotropic distillation via a Dean-Stark trap. The mixture was washed se-
quentially with saturated sodium bicarbonate solution (500 ml), brine (2 x 1 I) and dried over sodium sulfate.
The solvent was evaporated under reduced pressure and the solid obtained was recrystallized from isopropa-
nol to provide 120 g (34% yield) of (4R,5R)-2-(3-ethoxy-4-hydroxy-phenyl)-4,5-dicarboethoxy-1,3-dioxolane,
mp 78-80°C, [a]% - 38.0° (c, 1.0, methanol). *H-HMR (CDCl,) 5 7.17 (1H, d,J=1.8 Hz), 7.06 (1H, dd,J=1.8 Hz
50  and 8.10 Hz) 6.91 (1H, d,J=8.2 Hz), 6. 07 (1H, s), 5.83 (1H, s), 4.91 (1H, d,J=4.0 Hz), 4.80 (1H, d,J=4.0 Hz),
4.37-4.256 (4H 2q, overlapping, J=7.2 Hz), 4.15 (2H, q,J=7.0 Hz), 1.456 (3H, t,J=7.0 Hz), 1.38-1.29 (6H, 2t, over-
lapping J~T2 Hz). IR (KBr) 3390, 2980. 2930, 1735, 1600 cm'. MS m/e (% abundance) 354 (55), 326 (3),
281(40), 18? (85), 167 (85), 154 (100), 137 {70}, 110 (30), 93 (10), 81 (10), 53 (5).
l
65  Example 2! :

(QR,5R)-2-(§-Methoxy-4—hydro;gy-phenyD-4,5-dicar.boethoxy-1 y3-dioxolane.




EP 0 515 622 Bl 5t ._ 0 ut C02C2H5 HO hhl

"HOXCGs Cai Hs HO | O RC2H'S OCH3 10 | n afashi on
simlar to that described in Exanplepdsiseéaasdi | i n was condensed with diethyl
L-tartrat to provide

(4R, 5R) - 2- ( 3- net hoxy- 4- hydr oxyphenyl ) - 4, 5 dl car boet hoxy- 1, 2- di oxol ane, np
62-64C, [q] 25-41. 70 (c, 1.5, nethanol). 'H NWR (CDC13) 87.2 1LCOoMJH:1. 8
Hz), 7.03 (1H, dd ﬁon and 8 Hz), 6.90 (IH d,J=8 Hz), 6 (IH, s),
5.88 (1K, S), 4 o d, J=3H .OzcﬂHael(lH d,J=3 6- 15 4.24
(4H, 29, overl dgpiflg, J=7,1 Hz),}3.90 (3H__s). '1.38-

.over | appi ngHO Hz9. IR (lﬁg 2970, 174014016 cml VS ﬁ\ﬁ?s %
abundance) 340 ., H, 267 (14) 68 ® 151 (95), 137 &) . 109 (10), 65
(10), 43 (6). Exanple 3 20
(4R 5R) 12- ( 3, 4- Met hyl enedi oxyphenyl) 4, 5- di car boet hoxy- 1, 3-di oxol ane. 25
C02C2Hs QO In afashion@ingar to that descriid in Exm pémillin was condensed wnth dietyl L-tartrate to provide
2C2HS 30 MRﬁBQtZdﬂ-n'eth@fﬂﬂwple*mmvl)-{-@dcajboe!hoﬂ-‘r-ﬂ)ﬂ xolapes | et hyl ort hof or mat e
(59.2 g, 0.mpREWIC, lfbithETie 152 metherio). HINMRACPEL)S 7. r(ﬁsdi-'fbhg/@ 05 (. (ddJgl .8 e 01
mol) was heaead @Hz)8.90(0) dU49E2){6:A9 (TH, 5), 588 (WHex). 182 (1H, t.d73& He).a-81 (0B d.d=3.80H2p 4961 )
was add®d w44tk 24 overieprling: J=8:1 Ha)y 3P0 3H1%) 1:88-1.2846H, Bcloverfapping;iJxT. 1| HEO. IRKBY) 200,
heat ed at 870 1540516p5 omh MSae Geehyadance) 3492 267414788 (JN181H95)6l133 1(50). 189 €0 8550
M) was coll%d@B&¥* (pot tenperature 840C to 1100C). The mixture was cool ed
35 (250C) and washed wi th sodi um bi carbonate solution (2 x 50 m) and
brine (], x %ﬂﬂiﬁg Evaporation of solvents under reduced pressure provided
130..7 .g of ¢ _ thanol provi ded- 90 g
(679%%i el dfE Apd-Eieihylenedigxyphely Sadioxglane. 4 5 g -

car boet hoxy- 1, 3-di oxol ane, np 39 4OG [61D -34 8 (c 1.0 methanol). 1H NMR

(CDC13) 6 7.12 (1H, d,J=1.5 Hz), 7.03 (1H, dd, J=1.5 't 40 a 79Hz)
6.80 (1k d,J=7.9 Hz). 6.06 5.97 (2H. s), 491(1H

4.80 (1H d, 0~ R)CHO 36 4. ,Cetls  over | appi 1. 38 1 30
(6H, 2t, ov€ . J=¢.0 Hz) ] LR (KBr 2980, 5 0, 1445,

1415 cm1. M@ é , 265 (16) 100) 1€9,698), 135
(64), 121 (35H), 93 (10), 65 (12), , :i-}f) 45 Exarrpl e

(4R, 5R) 32- ( 2- Phenyl - 1- et henyl ) - 4, 5 di car boet hoxy- 1, 3- d| oxol ane. 50 OC2H5
COAH5 HO GOnRopkAf piperonal (60 g, 0.4 mol) triethyl orthoformate (5929, 0.4 mol), toluene (25D ml) and p-tol-
w11< 56 uenesulfonic acld (2 g, 0.01 mol) was heated at AR0- 110CHA0-5. Diethyl L-tartrate (103 g, 0.5 mol) was

"C0C2H5 Ami )?E’Wé"’ ‘B‘? het Botytianraverie i ia- Reriask Theimixtwre wps themiwated ef reflug for Ab|Spbsegyentihy |
L-tartrgteoy?9d "@' Rerigd, digijjjat 15961')8{6?1@"1"95!(}19 ;9 'E% {9 13°GleThe mixture was cooled
p-tol ue nes FoRath ﬁ‘.’dY’Q?: %5’3%&0@20"1@ ¥} and biing 1 0miloRvaresation aiFoents

heat - t under reduce pressufe provided 130.7 g of crgde product

Recrystallization from methanol provided 90 g (67% y|eld) of (4R,5R)-2-(3,4-methylenedioxyphenyl)-4,5-di-
carboethoxy-1,3-dioxolane,

) mp 39-40°C, [a]2’ -34.8° (¢, 1.0 methanol). TH-NMR (CDCl,) § 7.12 (1H, d,J=1.5 Hz), 7.03 (1H, dd,J=1.5 Hz

W 0 and7.9 Hz), 6.80 (1H, d,J=7.9 Hz), 6.06 (1H, 8), 5.97 (2H, s), 4.91 (1H, d,J=4.0 Hz), 4.80 (1H, d,J=4.0 Hz),
4.36-4.26 (4H, 2q, overlapping, J=7.0 Hz), 1.38-1.30 (6H, 2t, overlapping, J=7.0 Hz). IR (KBr) 2980, 2900,
1735, 1490, 1445, 1415 cm~1. MS m/e (% abundance) 338 (3), 265 (16), 166 (100), 149 (96), 135 (64), 121
(35), 93 (10), 65 (12), 43 (8).

% Example 4
(4R,5R)'-2—(2-Phe‘nyl-1-ethen¥|)-4,5-dicarboethoxy-1 3-dioxolane.
50

i 1
3 -

OC,Hs o : ' CO,CoHs
; _-COC,Hs
N o L Y al
; HO” COC.Hs
i |

07 C0,C,Hs
§

55

Amixture of cinnamaldehyde diethylacetal (223.0 g, 1.08 mol), diethyl L-tartrate (290 g, 1.41 mol), toluene
(1100 g} and pyridinium p-toluenesulfonate (1.7 g) was heated at 92-110°C for a 6 hour period. During the heat-

i 8
] :



EP0515622B1 ing period, volatiles (250-300 m ) were renoved by distillation
t hrough an 8" Vigfeux columm. The m xture was cool ed (250C) and washed with
aqueous sodi um bi carbonate sol uti onek @8 ep2s1 and brine (4 x 200 m ). Evap-
oration of solvents and crystalifzation of the residue gave 250 g (72.3%

yield) of (4R 2R 2kl Y whreFrhtad b distil he mixture was
e a%g@% LS L

nyl -4, 5-di

met hanol ) .

(I H_dgdJ

?Zé’s ‘11- :7),? ; %s%ﬁiﬁésfﬁ(}:,oﬁg& i Z@-Nhﬁ 7&%'&’9%% 2 1=|7d3=1b'|§)-|
2 1
2 e S e
131 (78) 1(1 é ), 135 (108X agesﬁa), 77
(4R 5R) 162- ((fb) I%Hszyphenyl) 5 d| .car boet hoxy oxo ane
HO C02 i C O + I N
~~Q0CC Iﬂ&hmgleQOZCZHS da0 A mxture of trlethyl orthoformate (108 g,

0.74 nol) anisic @l dehyde (89.4 g,  0.66 nol), diethyl L-tartrate 25 (153.1
g, 0. 743 nm#R.5R)2H#dethplybrenytpsis-deartioedxyef)3-doxdiame: t ol uenesul fonic acid (1.3 Q)
was heaf%d at 100-105C for 4 h. During the next 5 h, low boiling materials
(100 m) were renpved by distillation (maxinum pot tenper- atusen,cJHOI,

300- 360 mﬂvacuun) Sodi um acetate (0.62 g) was added. t he

di net hyi f or mam Qs _chon rerl®Qd Chghs r educed pr (10k mMm ITB.XI mum
pot temerature)"f The+resi due was cooled (25

nd 19 ut

tquene(SOOc m xt ure Eﬁ?wthau odi um bFtal énate
(100 ) 30 d wth brine ( : of “sol vents gave 211 g of
crude product. Chromatography of a portion of the crude productfol | owed by
Kugel r ohr di S dufdf dr B g:grtr%nfi& H b9 dATR aﬂs Hﬁnﬁe ug yﬁL-&ﬁFﬁ’J €
of (4R BR) 143 %m afide’ (294 §3h Iré Re?(éMfo 48'Hat d%%*dy
498.6% !a &nex b@ﬁu ridls (10 m m er

Hz), 6.91 @2;\% 16&9@3 do-380l70 vectum}. Bodidkh Bbeta® (0. eﬁg)%édl:kb Mdst&f-‘tﬁe fermém
dmj=4. 0 Fiz}hen%rﬁozpdﬂunaa rédibbd prédsur®(}0 Win? PRkIMEM pditempiratie 110%). The re%.’bua(\aa\ﬂ coaéu
1.738-1. 29 (&5rt) and diluted @ith @PEHNENO mi=The thixlird was|wasHeld Rith aqh8d® sddiimbicarb6dsty (1000R10,
1510 cn#? . ahdSwith being Gox2barnil Remeval B 2elven)gave2d1g 6fciide pobBiit. (92), 135 (100), 121
(40), 108 ( DbjomaBgiagiypfa peitiof dfde crudd prodirt follewert iy KageGoht istitiation (0.5 mm, bath temperature
(4R, 5R) - 2- 240-239tGYhysiacsambly o415 5R)2c(dmethexyhknnyi)-4.5-Bicatbagshakyatiadioxglarey ~ CHO HO
COOWz Hs GLC purity;98.6%, [ols: -31.6° (c, 1.14, gthanal). 1H-NMR (CDCl) § 7.52 (2} 154575 Wz B! (2H, d,J=7.5
HO Q2 Chiels 6.11 (1H, s), 4.92 (1H, d,J=4.0 Hz), 4.81 (1HPTRECR HB, £87-4.25 (4HRqa0vkdapping =52 Hi)l ar
to that *dedf K3 ek 1.38-=2(A4I 26 oeriappingol=iZIHAk IR (HBr) 2289, 176% A9 1580, WF taremy|. ME Imyd
L-t art r at e (b@bysdange)d@4 (2) 251 (12), 152 (92), 135 (100), 121 (40),108 (16), 81 (5), 77 (14), 51 (5).
(, 1R 5R) - 2- (4-net hyl phenyl ) - 4, 5-di car boet hoxy- 1, 3-di oxol ane, an oil, GQ.C
anal yVAs: &3mple8yq -9 6 (c 0.1, methanol), 1H NVR (CDCI3) 8 7.47 (2H,
d, J58,0,Hz) . 7. 18 He .12 (1)1, s), 4.93 (1 H d,J=4.0 Hz),
‘ B%er | apping, J=7.2 Hz), 2.34 55

(3H s), 1.3b-1.26 (6H’ ot, overlapping, 4=7.2 Hz). IR (filn) 2980, 1740,
1615 cm'. MS nfe (%abundance) 308 (2), 293 (1), 279 (1), 235 66%&@5138

(68), 119 (100), 1% Mo 91 wﬁ:@%) 43 (6). 9 OI
45
O
CHy0” . . COLC,Hs

CO,CoH; CH.

50 Ina fashlon similar to that desonbedyn Example 3, p-tolualdehyde was condensed with diethyl L-tartrate

to provide (4R 5R)-2-(4-methylphenyl)-4,5-dicarboethoxy-1,3-dioxolane, an oil,

GLC analyéis 93%, [o]Z -9.6° (¢, 0.1, methanol), 'H-NMR (CDCl,) & 7.47 (2H, d,J=8.0 Hz), 7.18 (2H, d,J=8.0
Hz),6.12 (1}! s), 4.93 (1H, d,J=4.0 Hz), 4,81 (1H, d,J=7.2 Hz), 4.34-4.22 (4H, 2q, overlapping, J=7.2 Hz), 2.34
(3H, s), 1 35-1 26 {6H, 2t, overlapping, .I=7 2 Hz). IR (film) 2980, 1740, 1615 cm1, MS m/e (% abundance)

% 308(2), 293 (1) 279 (1), 235 (12), 136 (§8), 119 (100), 105 (50), 91 (20), 77 (8), 43 ().



EP 0 515 622 51 Exanple 7

(4R, 5R) - 2- ( 3- Met hoxy4- hydr oxy- phenyl ) - 4, 5-di car bonr et hoxy- 1, 3- di oXoi ane. 5
41*. CHO HO : CO2CH3 HO EP051562281 HO  Q2CH3 _

I 002CH3 HO OCH3 15 In a fashion simlar to that described for
Exanple 3, wvanillin and dinethyl L-tartrate were condensed to provide

(4RS, 5R)-2m!|%i hoxy 4- hydr oxy- phenyl) 4, 5-di car bonet hoxy- 1, 3- dl oxol ane,
np 88-90C, [JaenG 3 ,9‘ \MgFlple Cl3) 8 7.20 (IH,

d, J=18 z;Hz ‘ HdJ82Hz)608
(I'H, s)582(1|—},7 496(1H dJ38Hz)485(1H d, J=3.8 Hz)

3.91 (3H, a) 8 (3H s), 3.84 (3H s). IR (film 3450, 1750, g?gg&"alwlo

1460, 1430 cm' . NG r’@ﬁb(%ahoI @9@4;5:)9 313 (2), 312 (12).0

(84), 151 (100) ‘;J (22),,109 (18), Exanple 8 25

(E) - (4RsbR) - 2- yl -2 phen& - et heny| )4, 5-di car - dl oxol ane.
ocH3 HO 002043 34 CO,CH,
CO2CH3 /0 bJ ' n-CH, 1 HO Hp XCOZCH3

n- C6H11 Co2C3 35 In a fashiodn similar to that deggd/bed In Exanple 4,
a- hexyl ci nnanal dehyde di methyl acetal and di methyl L- taftrate were
condens&d to provide a m xture of (E)- and

(2).- (4R 5R) - 2ln @;[asﬁl@l)( imitay | \fg:'@ﬁlz?cﬂq_ gq ﬁéﬁ%‘ql 93 Xanijlingnd dimethyl L-tartrate were condensed to

vie (4RR Pl '1°l9’ d'%"
Gystart {2 bl a@ e el 3{94?9@@? gﬁng Broagmon
s) \4. 8%;"ha 9|11( §t87(3 38& g (flim °~17 {%’f’ 5%0345 ?%PH 55!"1%‘“’86%6
¥ 34- 2 E“f’" (z)ri‘pz %??‘10-5@ &H"“ °°)z164 199 (14, % . 0.93-0.87

(3H m . IE%K?rQ 2900, 2840 1730, 1430, 1340, 1200, 1100, 1060 1030,

980, 950, 0, 790 750 730 6,90 cm1l. M5 nW (% abundance) 305 (4),
292 (17)s , . . L |3ne(76) 128 (26), 117
(74), 116 (1 1 iy — 1 S i (25). Exanple 9
(BE)- (4R 5R) - 2- (1 Hexyl 2-pheny| 1 et henyl) 4 5- di car boet hoxy- 1, 3- di oxol ane.
OC2H5 , _ : 02C 2HS 50
HO CO02C2H5 Ho 002K, ’.__ ‘CBHL1 BO.CH; | n a
fasion & mlar to descri bed HO He 4, a- hexyl ci nnap@ai flehyde

di et hyl acetef™s b L- tartrafe wei. e condef yi{le a mxture
of (E)- and IR)" 2- (1- hexylp rze I-1 et hig ;-  COCH,

car boet hox- 1,87 di pxol ane. Low te eratu Trystal I ation prow ded the pure
E-isorner, [cIDJ +5.9 (c,0.1, nmethanol). 1H-NVR (CDCI3) 6 7.35-7.26 (5H,
n, 6.7% (inp fashon simifgrto 11’?5 d i“E"‘B‘TP'e(ﬁ Prhe 'cﬂ‘“ﬂ“@eiﬂe dimefiyl 9@1‘5‘6‘2‘-’219&'9‘\"&

4. 74 (1H, ryatawsre ensgd Q@:rqy exy‘lrz-'ph%ylﬂ% enyl)-4, 5-di-

2 35 i 2 bk aqla kS 1A Eﬁ oy éﬁNﬁiD%;f‘% e Gy S o saeg o

e
145 1360, 48861 i ”Zifdﬂ 11'[91'6‘4?‘ KB ?) 33)03(6“ 34227 (2"'?\7@ hf% B/2H, m),
abundance) 9@%1?@%35;3009?6 % 9o"2nr1 NS mio (% abundancs) 306 (4), 202 (47), 2;110(200), s (18), 142

00 2840, 1730, 1430, 1340, 1200, 030, 980,
(25), 131 (73), 129 (76), 128 (26), 117 (74), 116 (17), 115 (51), 104 (29), 91 (57), 59 (31), 41 (25).

Example 9
- xamp
(E)-(4R,5R)-2-(1-Hexyl-2-phenyl-1-ethenyl)-4,5-dicarboethoxy-1,3-dioxolane.
' CO.CH
OCzH, oy 0L
L HO,__.CO,C.H
} fTOCHs 'I i ) o]
" . n- C,H1 1 00202H5
% n-CgHyy CO,C2Hs : _
!
J

55 Ina fasiuon simitar to that described ‘In Example 4, a-hexylcinnamaaldehyde diethyl acetal and diethyl L-

tartrate weﬁe condensed to provide a m&ture of (E)- and (Z)-(4R,5R)-2-(1-hexyl-2-phenyl-1-ethenyl)-4,5-di-
carboethoxg}-1 3-dioxolane. Low temperature crystallization provided the pure E-isomer, _
[o]5’-5.9 (c, 0.1, methanol). 'H-NMR (CDCl,) 5 7.35-7.26 (5H, m), 6.75 (1H, s), 5.65 (1H, s), 4.87 (1H, d,J=4.5

10



5 320 (18), 319 (100), 143 (21), 142 (38), 131 (80), 129 (88), 128 (28),
117 (78), 115 (52}, 104 (31), 91 (56), 43 (27). Exanple 10 1o Preparatioro
of a Vanillin Cigarette A1 %ethangdegssseedsii on of the conpound from
Exanple | was applied to cigarette papers at the rate of 100 ppm Ti e paper

Ee e e S

the room aigj B4 ’I|n
Fl avQred Té@?ﬁﬁ) 0313 100*114 2 1413?!851%‘@( é)QﬁQﬂsrﬁiﬂﬂa)Ofw g&gw% AW gﬁé ”PJ

| was inje fnto e tobacco of: Arrerlcan end C|garette at a
| evel of 100 ppm Prior to smoking, no odor of vanillin was observed. Upon
smi oki ng, teha@mg@idnst ream and si destream snoke di spl yed a strong vanillin

odor. Exanple IZ 25 Preparation of an a-Hexyl Cinnamic Al dehyde Cigarette A
1% et hawmol |Paepa|eiuonitora)mmﬁn gigsestteonpound from Exanple 8 was applied to
cigarette papers jat the rate of 1G0 ppm The paper was incorporated Into

ci garettes. Px1%ethamwlicsvinkiona thercompbdad fraxf Exambple A yas arplietctortigaretiechepeysiat tigrate vis
observed. Up%wnsfﬁymamwas inrofpgriated irtygigareiitest Rriatte $mokint.@a adonefjvaniilin was obseved. Upary al
odor was olsmekingegtrong, disinctyyerilliapdor wgsohsanyed inthe oom air. | 35
Prepar afd orn of Ci nnanon Tea The conpound from Exanple 4 was added to tea
bags cont aigﬂimﬁé,&ﬂnflavored green tea at the rate of 100 ppm The tea bags
had no C|nnannn_odor pace devel oped a di stinct
cmnarmna HHE— Y ; H—tea. 40 Clalms Clains for the

foll 0"“ g Cong Jis%%&q&r{lﬁc s%FuﬁEn énhe thideted thio ¢ bééco %{&%&%ﬂ&%&t I c
tcﬁe Orm“ %&Et? {o'aPh Q%u&”néo mBRJr% E%ﬂ&) %X"d'ﬂig Yiitidny G0 ©f
Independen tr Coﬂds'desreeamelrw R3 |s - g‘r;vng'\INer al kyl , prow ded that in at
| east one (Et(anlfﬁe@nd R2, R3 is |ower aI kyl; wherein Z is a direct bond, or
-CH=C(Rék) - where R4 is -H or an al kyl group; and Y ' S EP O
515 622 BlPHp)ratnﬂao?éhd-H (nharhic Aldblide Cidaratted. 25 (4H, 2q overl apping, J=7.1
Hz), 2.38-2.32 (2H, 1.58-1.57 H, , 1.38-1.25 (6H, 2t, overl apping,

J=7.1 Hz), 1.B8B% chﬂ'ibhc( ﬁltl;lon of }he c&nﬂﬁnd)‘rﬁﬁ&(a&blp 81wa$ appliéd t¢ f:lgdrot)e papEDdat tiRGdd of
1750, 1450 10Q|.®60Th8.‘l32@@ wadl if@@orated D1t cigh®1tes. Bridd toFH0king3 ddodori® 6-hexyBihnamis sldehiylis
mhe ( % &bu mgaq:hggypcugppn(smol@)g a smgm(uﬁ;tinct) pleasant jasmine-like floral odor was observed in the room

air.
Example 13 :
3

}
35  Preparation of Cinnamon Tea

The compound from Example 4 was added to tea bags containing unflavored green tea at the rate of 100
ppm. The tea bags had no cinnamon odor. On seeping, the headspace developed a distinct cinnamon aroma
which proviged a more pleasant tea.

et 40
Claims
Claims for the following Contractinﬁ States : CH, DE, FR, GB, IT, LI, NL
. .
1. Organoleptic compositions, comprising one or more dicarboalkoxy dioxolane derivatives of the formula
At
_ o—7""
5" ? 15 | !
; i
_ wherein . :
85 Rt andi R2 are, independently, »CO,R3 wherein R? is -H or lower alkyl, provided that in at least one
: of Rtand R R3is lower alkyl;, wherein Z is a direct bond, or -CH=C(R%)-; where R* is -H
or an alky| group; and
Y i is

1"



6 320 (18), 319 (100), 143 (21), 142(38), 131 (80), 129 (88), 128 (28),
117 (78), 115 (52), 104(31), 91(56), 43 (27). Exanple 10 10 "Preparation of
a Vanillin Cgarette A 1 % et hanol i EPRDHE822B1 of t he conpound from Exanpl e
1 was applied to cigarette papers at the rate of 100 ppm The paper was -

i ncor por at eflz) N¥O(1A] EIRH SHZE 3.36-K25 @H, iqoo@ﬂﬁﬁﬁinﬂglﬂ NRZ)OEISH- D42 (ZA M| 1.581.588H, m),
observed. Upa#s126Tok, Rloveridpbing0S7.1 H2) 1380642 (5H, V) U.48.0°83Q810 m) IR Kri1iAP 2000, 284D, h750,

t he room ai n4s0f366,1260p1200, 1100, 041 6920, 800, 840, 13D, ao@«gm&ﬁz&m@amaﬁwumo bjawal(dn n
Fl avor eds Tobzoes), 16 (100), 143421, %2 (38 M3l (80), 120 (88, HZB28)f 117 {T8), PISQSB).CID4 (3R), EXBEP4E
| was inject2d into the tobacco of *a typical ‘Arerican Blend cigarette at a

| evel of 100 ppm ‘*Prior to snoking, no odor of vanillin was observed. Upon
si noki ng, t BEsmpeiidst ream and si destream snoke di splyed a strong vanillin
odor. Exanpl e 12 21_5 Preparation of an a-Hexyl Cinnanmic Al dehyde G garette A
1 % et hatdol yantljin Gidaestte orpound from Exanpl e 8 was applied to

cigarette papers gt the rate of 1 Q0 ppm The paper was | ncorporated Into
cigarettes. PrAYk ethasolinroltionsf the gorprewnd from Examels | wag sanlindrie doamtieenartat ¥ ratagk
observed. UNRHPPENERPRRST wasdncprperated info ciggipties, ﬁﬁ'&'tt%s'“"b?‘% A3 efer 9 vanifinyes phsgeveq. Upeny |
odor was, ob§'§?"!i‘§ds$’?f‘9tﬂ%‘“?tl¥dﬁﬂ““a‘l9“°"“B§£HT?F"€"![" e 1POMAr. pr epar ati org of

G nnamon®Tea Th onpound from Exanpl e was added to tea bags containing
unf | avor ed gl%%-gea at the rate of 100 ppm The tea bags had no cinnanon
odor. On seggl r}gd elre lina%greélTl st| nct ci nnanon aroma whi ch

provi ded a n® thefollovmng Contracting

States Ggl, DE,p fof ﬂthaﬁﬁics Itlonl'ug the dtﬂ:@of&x JPWQJ '@&Q&Ad‘int&fﬂmb%ﬁbﬁ%g:. | Ameri
-conpri-siNg gk @ardttd b 18Vef @4 n A8 \6doC Vdntihiwel Gbse mkﬂb' tiid
60~~~~~~~ ainstream and sidestream smoke displyed a strong vanilih o
~~~~~~~~ R2 wherein so R2 . are, i ndependent lLy, -C012R3
wherei n R3 Esfampid1@r | ower al kyI , provi ded that In at |east one of R and
R2, R3 is |lower alkyl; wherein Z is a direct bond, or -CH=C(R4)-; where R4
I S -H or anPmapdtation gf adlpkiexd ihnafnic Aidehyde Cigarettes 11 ~ ~ ~~~~~ A
caaly EP0515622B1 02 <O i or R
A 1% ethanolic solution of the compsund from Example 8 was applied to cigarette papers at the rate of
100 ppm. The paper was incorporated into cigarettes. Prior to sinoking, no odor of a-hexyl cinnamic aldehyde
30 was observ:;ad. Upon smoking a slight (but distinct), pleasant jasmine-like floral odor was observed in the room
air. :

i .
Example 13 i
- i

1
3  Preparation of Cinnamon Tea

The compound from Example 4 was added to tea bags containing unflavored green tea at the rate of 100
ppm. The tea bags had no cinnamon odor. On seeping, the headspace developed a distinct cinnamon aroma
which provided a more pleasant tea.

(ié 40
Claims
Claims for the following Contractinb States : CH, DE, FR, GB, IT, LI, NL
45
1. Organoleptic compositions, comprising one or more dicarboalkoxy dioxolane derivatives of the formula
R‘l
: /o__/
% v, Y& !
i ! o—\nz
{ {
- )
wherein : . :
85 R1 anc_f‘ R2 are, independently, ~=CO,R? wherein R? is -H or lower alkyl, provided that in at least one
* of R'and R, R3is lower alkyl; wherein Z is a direct bond, or -CH=C(R4)-; where R4 is -H
or an alkyl group; and
Y ; is

"’ A
* C. L M H] *



where R and R6 are Independently -H, lower alkyl or -OR7 where R7 is -H or
| ower al kyl, which ire_present In_an anmount such that, when subjected to
hydrol ysis, pyrolysis of hot h, provmlgesfsrczm1 10 ganole ptically
effective level of flavor or aroma. 2. The conposition of claiml
wher ei nt he di car boal koxy conpound I s:

2-(3- et hoxy-4- hydroxy- phen A 2- di car boet hoxy-1 | oxol ane,
4]5 di car gpet hoxys foxol ane, 15
2- (4 ghoxyphenyl) 4, 5 di Ypar Bget hoxy- 1, d| oxol an |

(4- rret hyl phenyl ) - 4, 5-dI car boet hoxy-1 . 3-di oxol aneR®

(3, 4- nethylened!oxyphenyl) 4, 5- dlcarboethoxy 1 , 3-di oxol ane,

(2- phenyl -1 - et hienyl ) -where Relariare Bréaidbendenfly mbmr@mﬂloauawmre R is -H or lower alkyl,
( 3- met hoxy - 4hidlyste prssentih amngrhountbudh-tiskit, adverDsabiedtéita hydiblysis, perolpsi©dr aoth,, pradide an or-
2-(1- hexyl -2 pkmh&d:caﬂyeﬂb&lbm&#e)ema@rwmborret hoxy- 1, 3- dl oxol ane or

2- (1- hexyl - henyl - | - et henyi ) 4, 5-/di car boet hoxy- 1, 3- di oxol ane. 3. The
conposi ti oﬁ of h%?%??ﬁ;?“?ﬂfé?é%e’?'ﬁ@ed?wa%"éﬂ% "‘l:'& ound Is:

(4R, 5R) - 2- ( 3- et ho& Wy f§-digarioetfionyy ﬁa& 1 , 3-di oxol ane, 25
. dz‘f”‘g y- 1. 3-di oxol ane.

2-
2-
2-
2-

(4R, 5R) - 2- ( 3- net hf)}
3 dloxolane

(4R, 5R) - (4- et hf)
(4R, 5R) - 2- (4- et hyl 3, oxg %xol ane,

WEds et le h y-1 , 3-di oxol ane,
, 4R, 5R) - 2- ( 2- phenykg_,q,etﬁ;xp 1g=d,°;b13q§oxol ane,
34R, 5R) 52- ( 3- et h%ﬂﬁe&y@mérgwét hbd.cérb ok S@ERIio%y - 1, 3- di oxol ane,

B)- (4R SR)-2-(1-h w.exﬁzmﬂaﬁw-etﬂe 8 Qiéhrboethofy- H13-GidoRAsTEt NOXY- 1, 3- di oxol ane
or TE)‘ (4R, 5R) - 2- (I - hexyl - phen -1-ethenyl ) -4, 5-di car boet hoxy-1

, 3- di oxol are. Tﬂe.Gorrmaitbhqﬁqhgnemhp@mlthqd@ﬁrbmmmwd}sses natural tobacco or
a tobacco subst i t #RSERuA(B-ehexyA-Hydiexy-ehaniit4.8-diesrbosthoin 1. ddiogleng | ains 1, 2 or 3.
5. The goking co i-2{omethpxy-¢ihydrowy-pheppfef. Bidiqarpepthogb it digoleati on of t he

or ganol epti c conpSiSRr-f-met h%@“"M&ﬁée"rﬂ"’&ﬁ’Biﬂ“"B‘ ﬁgfﬂ‘% about 50,000 ppm 6.
A nedia suitable f45r5R€?|é4l’B%q‘ °’H ﬁf’r"éﬂa p yolane, obacco substitute,

whi ch cont ai ns be °"y')' ' oan % ppm of an
ome xolangcordI ng to

organol eptic conp X I
g %ﬁ; ghount  of
O B -e g,rzl gd,f: product

cl ai m 6%nherein t
fromabout 5 ppmiQ

conprising a foodstu i ng .an or ganol eptlc corrp05|t|on of clainms 1,
2 or 3. 9. 4A Rk edn;foemdu wWhich Ehipises RatGraliebatdd 6ich tdbacdd sabistitu® and/ii Ofgertofbplidtom-
food pr 95duct pesitioakfthimsl02 ofhe fl gvored food product according to claim?9
wherei n“the foodstuff is cake, cookie, cracker, bread or cereal ' 11.

Af | avored @u meQ)?mki"S FW@"‘@M‘B‘H‘S‘(&WW the CWFWM"%W erge'mw%meﬁmoofs be-
clainms 1, 2 ofwesnaﬁtsmacﬂ?é?%&ﬁ%@@éﬂ“age conprising an ingestible |iquid

andanorgno' ia Sul closing natura r & o stitute, whi s betwesn atio €
di ca boal k%}(ypﬁfh @&8%?3%% én?g é%&%fgg .,gl}i'% %%b Htuta éhén Irﬁégﬁg’ H,ZE,EQ% PIJ‘

clains | to 3 as tlavor or aroma precursors. ar boa?koxy di oxol one
deri vat i veg. offhd hedid acordihgto claim 6 wherem the organoleptic coihgosition is present in ah ariobnt bf fron
111111 11111 bbdut S td tiobt 50,000 ppm.

14R 5R) - 2- (3, 4- meL]

-2~ -m rox-hen
éﬂé x%—-hg
X!
tal

5

’\’\

45 8. Aflavored food product comprising a foodstuff containing an organoleptic composition of claims 1, 2 or
3.

9. Aflavored food product as described in claim 8, wherein the food product is baked.

10. The flavored food product aocordmg to claim 9 wherein the foodstuff is cake, cookie, cracker, bread or
eerealﬂ i
i
1. Aﬂavq'red gum comprising a gum base and an organoleptic composition of claims 1, 2 or 3.
]
12. Aflavofred beverage comprising an ingestible liquid and an organoleptic composition of claims 1, 2 or 3.
65

13. The use of the dicarboalkoxy dloxolane derivatives of formula | as given in any one of claims 1 to 3 as
flavor ¢ or aroma preoursors :

14. charboa|koxy dloxolone derivatives of the formula -

©



EP 0 515 622 B1 Rl 0 R2 where Rl anl R2 are, independently, -CO2R3
wherein R3is -Hor lower alkyl, provided that in at |east one 10
of R1 and R2, R3 is |ower alkyl; V\hgsesﬁsi’zg-s a direct bond, or -CH=C(R4)-

where R4 is an al kyl group, and Y b when Z is a diredt bond,

15 : < U
~~~~~~~~~ or NO OR 20 Wnere RS Is I%Ner,a»f'ﬁyl; and Y. when Z I's
-CH=C(R4)-, is 25 RO 90 2.7 wher e is H lower alkyl or
OR7, whgre R7 Is Hor |ower al ky ‘L%_A conound sel ected fromthe group of

. 2-(3- et hoxy- 4- hydr oxy- phenyl ) - 4 , 5-di car bozBhoxy- 1 , 3- di oxol ane,

P2 ( 3- met hoxy- 4- hyydr oxy- phepyi ) - 4,,5 di car boet hoxy- 1 , 3-di oxol ane, 35

{2- (3, 4- net hywa bxypheny4) - 4, 5- di car boet hoxy- 1, 3- di oxol ane,

I 2- (3- met hoxyRéa r OX \arepina@spyhidentty, TOgRIGVABIRRMRE ishR sylover alkyl, broviged thatan atleast one
2- (1- hexyl - 2- pheny| - 1- of Riaany R3, Rélis oweki ailql Wicanaii 2)ie A yirelt bodd, di -CKet(Rf)¢ wherelR* is an
2- (1- hexyl - 2- phenyl - 1- etkderopp;)and!, 5- di car boet hoxy- 1 , 3-di oxol ane. ~> 4016.
A conpound selfectied f r dsxwhdneZ igja divegt bofd,

40RR) - 2- ( 3- et hoxyt 4- hydr oxy- phenyl’) - 4, 5- di car boet hoxy-1 , 3-di oxoi ane,

(4R 5R)- 2- (3- met hoxy- 4- hydigpxyRhepyl )4 5-di car boet NOXY 1 3- d| oxol ane,

(4R, 5R) 12- ( 3, 4- net hy4enedyOxyp -

(4R, 5R) - 2- ( 3- et hoxy 4- hy Oyl p
4S HO
(B)- (4R 5R) - 2-(1- heyl 2- phenyd- 1- et henyl ) - 4, 5- di car bg -
and (E) 4R, 5R) - 2- (1- hexyl - 2- phenyl -1 -et henyl ) -4, 5-di car boet hoxy-1 -

, 3-di xdl ane. 17. Proc facture of the conpounds of formula
50 = %§ffﬁ§k%@?}i§% R R2 whereli Rl ani R
are, mdepende’ntly, |65’6’§Fé V\%eré R3 is -H or lower alkyl, provided that
in at |east one of Rl and R2, R3 Is | oner al kyl; whérein Z is a direct

bond, ogs -CH=C(R4)-, where R4 is an al oup; and 13
Fl°/
30 ; where R8 is H, lowe;i'_ alkyl or OR?, where R"’ is H or lower alkyl.

15. A oom&ound selected from the group of
2-(3-ethoxy-4-hydroxy-phenyl)-4,5-dicarboethoxy-1,3-dioxolane,
2-(3-methoxy-4-hydroxy-phenyl)-4,5-dicarboethoxy-1,3-dioxolane,

35 2-(3,4-methylenedioxyphenyl)-4,5-dicarboethoxy-1,3-dioxolane,
2-(3-methoxy-4-hydroxy-phenyl)-4,5-dicarbomethoxy-1,3-dioxolane,
2-(1-hexyl-2-phenyl-1-ethenyl)-4,5-dicarbomsthoxy-1,3-dioxolane and
2-(1-hexyl-2-phenyl-1-ethenyl)-4,5-dicarboethoxy-1,3-dioxolane.

v w0 16 A compound selected from the group of

) {4R,5R)-2-(3-ethoxy-4-hydroxy-phenyl)-4,5-dicarboethoxy-1,3-dioxolane,
{4R,5R)-2-(3-methoxy-4-hydroxy-phenyl)4,5-dicarboethoxy-1,3-dioxolane,
(4R,5R)-2-(3,4-methylenedioxyphenyl)-4,5-dicarboethoxy-1,3-dioxolane,
(4R,5R)-2-(3-methoxy-4-hydroxy-phenyl)-4,5-dicarbomethoxy-1,3-dioxolane,
(E)-(4R,5R)-2-(1-heyl-2-phenyl-1-ethenyl)-4,5-dicarbomethoxy-1,3-dioxolane and

45

(E)-(4R,5R)-2-(1-hexyl-2-phenyl-1-ethenyl)-4,5-dicarboethoxy-1,3-dioxolane.
17. Process for the manufacture of the compounds of formula
R1
vzl r
3 w\o___
! ~‘ TR?
] fé
% whereln ;
R am%' R2 are, independently, ~CO,R? wherein R3 is -H or lower alkyl, provided that in at least one

of R1 and R2, R is lower alkyl; wherein Z is a direct bond, or -CH=C(R%)-, where R¢ is an
alkyl group; and
[

R



EP0515622B1 Y Is, when Z is a direct bond, 5X JZ (C-~or

r ;~~ HO ORG 10 where R5 is |ower alkyl and Y. | when Z Is
-CH=C(R4)-, Is 15 Row 20 EPo5is622BMWhere Rs is H [ower al kyl or
OR7, mhere R7 is Hor |lower alkyl, conprising condensing an al dehyde YZ- CHO
(I'1) or its di-lower a 3G.E th alower alkyl tartrate

HO- CHR1- CHR2- }SW ?%g%wectbm{ preferably In an inert solvent in
the presence of an acid catalyst. Cains for the follow ng Contracting

Statqg ES 1. Organol eptic Baps ons, ‘conpri si ng®We_»or nore
0 3 s of arhe fornul §
N2CPR3 wherein Rﬁ '

di carboal koxy di oxol ane d&iv Rl :ztR2 wherein R1
and R2 ar e, |ndependent' ? or |ower alkyl,
provided that Iniat |east one of R and R2, R3 Ps Iumer al kyl; wherein Z Is
a direct bond, orj CH=C(R4)-; where R4 Is -H 40 OR® or an

al kyl gfoup; and%Y I's 45t ‘Nor RSI where R5 and Rs are

| ndependently - H‘ | owe where RYis logrer alk@Rahdwhere R7 is -H or | ower al kyl, a0
which are pre&enh | n awhensir@H=G(Rh ¢ hat, when subjected to hydronS|s
pyrol ysis or botH, provide an or- ganoleptlcally effective level of flavor
or aroma. 2. The conposition of claim]l i ntthe di car boal koxy conpound
is: 2-(%-ethoxy-4-hydroxy-phenyl)-4,5- boethoxy- 1 , 3-di oxol ane, 55

2- ( 3- met hoxy- 4- hydr oxy- phenyl ) - 4, 5- di c&bg®t hoxy- 1, 3- di oxol ane,

~- (4- net hoxyphenyl ) - 4, 5- di cAr boet hoxwe1 7 3- di oxol ane,

R2- (4- et hyl phenyl ) - 4, 5- di car boet hoxy-1 , 3-di oxol ane,

; 2- (3, 4;met hyl enedi i
> (3 prmyl {Z?ﬁe'n&x)y e ﬁ&i@ﬁ?@“l G SRE RNty e oy,
1111 11111 A M * YZCHO ()

or its di-lower alkyl acetal, with a lower alkyl tartrate
HO-CHR!'-CHR2-OH (I
25 , preferably in an inert solvent in the presence of an acid catalyst, '

Claims for the following Contracting State : ES

1. 0rgan§leptic compositions, comprising one or more dicarboalkoxy dioxolane derivatives of the formula

-' R!
o—r~
vz :
! H \o___
¢ : B ~—R?
35
wherein :
R! and R? are, independently, -CO,R3 wherein R3 is -H or lower alkyl, provided that in at least one
of R1 and R2, R3 is lower alkyl; wherein Z is a direct bond, or CH=C(R4)-; where R* is -H
L/ % ¢ or an alkyl group; and
Y : is
el £ )
45 or RSN\
0 X I

RG

where R and RS are independently -H, lower atkyl or -OR” where R? is -H ar lower alkyl,
50 which are present in an amount such that, when subjected to hydrolysis, pyrolysis or both, provide an or-
ganoleptlcally effective level of fIavOr or aroma.

2. The cqmpositlon of clalm 1 wherem the dicarboalkoxy compound is:
i‘z-(3—ethoxy-4-hydroxy—phenyl)—4 S-dicarboethoxy-1,3-dioxolane,
55 ;2-(3-methoxy-4-hydroxy—phe_rM)—4 5-dicarboethoxy-1,3-dioxolane,
.2-(4—methoxyphenyl)-4 5-dicdrboethoxy-1,3-dioxolane,
'2-(4—methylphenyl)-4 5-dicarboethoxy-1,3-dioxolane,
2-(3 4-methylenedioxyphenyi)-4,5-dicarboethoxy-1,3-dioxolane,
2-(2-phenyi-1-ethenyl)-4,5-dicarboethoxy-1,3-dioxolane,

14
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EPQO. 515622B1

2- ( 3- met hoxy- 4- hydr oxy;: phenyl ) - 4, 5- di car bonet hoxy- 1, 3- di oxol ane,

2- (1- hexyl - 2- phenyl - 1- et henyl ) - 4, 5-gh o8 bzt hoxy- 1, 3- di oxol ane or

2- (1- hexyl - 2- phenyl - 1- ethenyl) 4, 5-di car boet hoxy-1 , 3-di oxol ane. '5 3. The

conposi tion of cl ) nd is:

(4R 5R) - 2- (3-et ho§l |- _ ﬁelﬂfbﬂé-& ' %{%ﬁ %ﬁ 3- di oxol ane,

(4R 5R) - 2- ( 3- net _ et yqag_,h@@fakg)xy 1 , 3- di oxol ane,

14R, §B) ; 2- ( 4- met ho y car oet hoxy 1, 3-di oxol ane, 10

M 4R, 5R) - 23( 4T|{83:‘qhvéswibem¢ia}nﬂvlﬁerdn aﬂrdbarmdnowoﬂ:pquﬁd @i oxol ane,

K(4R, 5R) - 2- ( 3, 4- nRR/5R}-2-(3ethionyd-pyiirdcy:bhefylfod, Bdicabdstheryticdjoxdlaneg - di oxol ane,

&( 4R, 5R) - 2- ( 2- phe@RIsR)2-Btrintihvixy-3-hytiidxy-giep i )-5% dicdrenethoxy-1,Bdiefolen | ane,

4R, 5R) - 2- ( 3- met howR5R)-2ridemathoxypberatry iSiditarboeiioxy ., b-dma‘qﬁbxy 1, 3-dl oxol ane,

*(E) - (4R, 5R) - 2- ( 1{4RSRY2-Uamethyiphgriyl)-4 Seiicarbesioxy-1,3-Jioxplaney bonet hoxy- 1, 3-dl oxol an

e or 15 ‘(4R 5R)-2~(3, 4-methy|enedlo@x;phenyl)—4 ,5- zarboz:;c;(y-'l q?Zb'-;ioxolane,

(E) - (4R, 5R) - 2- ( - hdRPR)-2theny1-sthe 'Héﬁ’iFF oethosy-4 9-CI9r QAT e

4. Asnoking conp dhgﬁﬁﬁb?r(wtﬁq’fy'éa g’?"y bacco
'§g‘dlﬁ?’b‘2ﬁ‘ fo “‘"e °’3 5. The

bstit ut d (EMW hexyl-2; St
:lrjmz hggscgngga ? P(ﬁ F ijﬁxﬂ- - gr}yb})ﬁtg?nm icarboetho bxo

ncen ThYies
or ganol ept i, ﬁgmaabggfguanmﬁm%ﬁses namrame&omccssmaam aﬁbn@hﬁoleﬁﬁho@ﬂo
ppm 6. A med Skitioh bt befa.enclosing natural tobacco or a tobacco
substitute, I ch- contains between about 5 ppm and about 50, 000 ppm of an
or ganol zﬁh i5C THEMeRing cowposifionaf claimst iherelh the cdcenftion pf the heaneiegliccompesiion ishg-t o
cl aiyn,6 eretmehh@utﬂmﬂemmxtw.w@mm ti on | s present In an amount of

from\"’ébout 5 ppm to about ore ng
a foodst uf {6 c4rmede sy ‘g %’ﬁ”!ﬂ"g%tg‘%ﬁmbﬁ"ﬁ%?) ° 't"f’ ' °rpmagi§%°§&°gm%h%
9. A flavcredPPBaY BrEaYuLeer pieptic o r?°s"1'°" V\/nerel n the food
product ,4 s gba | AMPE GRErdiPME ofghribipad Gdﬂfoﬁ'is%sbﬂ irCdncdimidud of from
wher ei n thgbf gﬁﬁrggﬁ,ﬁﬁﬁﬁfggmopﬁpo ki e, c?a?lr(ggr c()g“?ead or cereal 11. A

fl avoed gum conpri sing a gum base and an organol eptic conposition of clains
1, 2 or 3. 8l2Aflakdracadebdine campsigieg Tioerstufsonigjningraniorggealeptieamppsition iotrlaimei1: Z14F
organol eptic @onposition of clains 1, 2 or 3. 13. The use of the

di car boad koxy di okol ane deri vatiyves of ven any one of

claims | t @ 3Adlevared foodproduct as descripegin Eﬂa'maef' gﬂege"bﬁhgg’afg%?"gt ° }fed Process for

t he manuf agfyur %ﬁ@%&g}g& Al is caks, cookie, cracker, bread or I
R2 50 % Tﬁeﬂivo’hq%og aﬁa;mhlgindep%r?é@h?m%t‘ffcozm wherein R3 is -H
or |ower al kyI| prow ded that in at |east one of Rl and R2, R3 is |ower

al kyl ; whermni mﬂzvujrm gamatbingrising b guralbase Bnd eBdrgBdRep}ic comabeition oflains1, 297 & Kyl
group; and Y Is, when Z is a direct bond, 55 15

11111111111 mqﬂbfg_ﬁge fg_rg_glsmg an mgestible liquid and an organoleptic composition of claims 1, 2 or 3.

, 13. The use of the dicarboalkoxy dioxolane derivatives of formula | as given in any one of claims 1 to 3 as
ot 40 flavor ¢r aroma precursors.

1 3-di oxol ane.

14. Process for the manufacture of the compounds of formula

R1
45 o—r"
5.
Y-Z: N T
50 wherein
R1and R? are, independently, :CO,R3 wherein R¥ is -H or lower alkyl; provided that in at least one
of R'and R2, R3is |ower alkyl; whereln Z is a direct bond, or -CH-C(R4)- where R4 is an
: alkyl group; and
Y is, whenZisa direct bond,
55 i
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* C L M S. * EP 0 515 622 Bl or \ 5 OHO where Rs is | ower

al kyl; and 10 Y, when Z is -CHC(R4)-, is 15.0 where RO Is
H lower alkyl or OR7, vvhere RT |s gr om1s 6ver  al kyl corrpri si ng condensi ng
an al dehyde 20 : YZ- CHO (rr)
or its di-lower alkyl acetal, with a |ower alkyl tartrate HO CHRI - CHR2- CH
(111) preferably in an ineg ghyent I n the presenga of-an acid catal yst.

agastanten: CH, DE,
FR. @B, 4T, LI, N 30 1. , enthaltend ein oder

mehrere D car baI koxyd| oxol an- der| vate der For 9 I

~~~~~ RL 36 S~. 0111R2 Qﬁ‘rl n R und R2
unabhi ngi g vonei nander - CO2R3 darSt ellen, worin R3 -H oder nieder Alkyl
sind, voraus- ‘ 40 whereReisloweralkyl; and geset zt, dass mindestens el ner der

Rests Ro, R2 ¥nd R3 Nni eberZAb OH=C(R%k,js und worin Z sine direkte Bindung oder
die Gruppl erung - CH:C(R4) Ist, worin R4 -H oder ein Alkyirest ist, und Y

i rner der Rests 45 odor Rsi50 worin und Rs unabhingig vonei nander
-H, nieder A kyl dder-OR7 sind, vvorl n R er nieder Al kyl ist, vorleggend
in’el ner Menge, dass, wenn der Hydr ol y;, rol yse oder bei den Reaktionen
unterwo¥fen wird, eine f or eine ent ende Geschnmackstof f- oder

Ri echst offkorrp05| tion organol epti sch Wi rksame 55 Menge, entsteht. 2.
Ei ne Konposition :gemass, An i t,aus der faqlgen

G uppe: o~ (3= oy %‘}9 Cekh oF. RS R B Blch sRy ot gty
2-(3- I\/le‘;I ,NOXY- 4- hydroxy -4, 5- di ¢aihget hoaﬁy 1 , 3-dioxolan, 16 |
011U u)r[ip&l]iower alkyl acetal, with a lower alkyl tartrate )

HO-CHR1-CHR2-OH (L))
. preferably in an inert solvent in the presence of an acid catalyst.
Patentanspriiche

Patentanspriiche fiir folgende Vertragsstaaten : CH, DE, FR, GB, IT, LI, NL

3 1. Organéleptische Kompositionen, enihaltend ein oder mehrere Dicarbalkoxydioxolan-derivate der Formel
{ i

R!
i o
! Y-Z- |
i NG
® o—-‘\ R?
worin : _
R' und R2 unabhéngig voneinander -CO,R? darstellen, worin R3 -H oder nieder Alky! sind, voraus-
s gesetzt, dass mindestens einer der Reste R!, R2 und R? nieder Alkyl ist, und worin Z eine
: direkte Bindung oder die Gruppierung -CH=C(R%)- ist, worin R* -H ader ein Alkylrest ist,
und
Y einer der Reste
o .
1) '
oder RS
0 X |
RG
50
worin R5und R® unabh@ngig voneinander -H, nieder Alkyl oder -OR? sind, worin R7 -H oder
. nieder Alkyl ist, i
vorliegend in einer Menge, dass, wenn der Hydrolyse, Pyrolyse oder beiden Reaktionen unterworfen wird,
eine fur eine entsprechende Gescﬁmacksboff— oder Riechstoffkomposition organoleptisch wirksame
L Menge entsteht.

2. Eine Komposntuon geméss Anspruch 1, mit1 ausgewﬁhlt aus der folgenden Gruppe:
2—(3—Ethoxy-4—hydroxy—phenyl)-4 5-dicarboethoxy-1,3-dioxolan,
_2-(3-Methoxy—4-hydroxy-phenyl)-4 5-dicarboethoxy-1,3-dioxolan,

O

16



EP Q 515 622 1 2-(4- Met hoxyphenyl)-4, 5-di carboet hoxy-1 , 3-di oxol an,
4- Met hyl endl oxyphenyl ) - 4, 5-di car boet hoxy-1 , 3-dl oxol an,
3, 4- Met hyl endi oxyphenyl ) - 4, 5- di cap bemté2eBy- 1, 3-dioxolan, J 5
2- Phenyl - 1- et henyl ) - 4, 5 di car boet hoxy- 1, 3- di oxol an,
3- Met hoxy- 4- hy y-1 , 3-di oxol an,
1- Hexyl - 2- phengl(f fg '45'd' rb Ltﬁ q%"fﬁ}x %ﬁ%laﬂr 3-di oxol an und
1- Hexyl - 2- phenyleg Ma e ,_ alc&ﬁ& S¥ofan, 3- di oxol an. 10 3.
Di e Konmosi tion gelp pren Séﬂ{eHﬂ ducdiﬂo%th xyﬁm\% fit aus der fol genden
ppe: (4R 5R)- 22((§ME$1 My&oi}%é@ﬂ-lsmb%étmﬂy@3Q10§o?ernboet hoxy-1
, 3-di oxol an, $4R, 2i)-HexyBpHehyl-heiftignyfl-4{bydidarbsivietidi s ldoxdlarimdi car boet hoxy- 1
, 3-di oxol an, (4R, 2R)-Haxy2pHebyi-h@tsml)- Wdarbﬁetdostblmﬁlhoxy 1, 3- di oxol an,
(4R, 5R) - 2- (4- Met hyyl phenyl ) - 4, 5- di clar boet hoxy- 3-di oxol an, 15

' (4R, 5Rye 2-% 4 Digfat P%tmugemgp pSRGMCh 2,itd avHg lse'@t%dszlgenﬂe'&@rdmxol an,
(4R 5R) 2- ( 2- Phon{ARSR)-2($E gw# Md@wmhwﬂﬂ&étcﬁmh%v-1 B-digxdaro| an,

RFARE213M ":EM@ T‘ge'W')'éusﬂfcé‘Q?%@ﬁﬁ Prdigxelat. 3. d| oxol an,
¥ 1' hoKy Lﬂ"ﬁ‘ fhonet hoxy 1, 3- di oxol an

f‘i ‘Hgi;f‘(% % boet hoxy- 1
e| n Tabaksubstitu :R ) 2'(% d' o d'

M chen Tabak oder

_15_ ition einer der
Ansprliche 1, 2 o _Q b _1_e )_ i olalyml n die
Konzent rat i on dergd& gggm_l,_'g 1%bh %%h}g'@d:@a\%ﬁtﬁ ] 3?d'§,xo,an ungefahr 5
ppm und ungef ahr 0 ppm bétr Agt . di um zur Auf nahnme von
nat fi rl i chemn EnRekichethetikels éntieitend altiilisheh Tibak cdeedn Tatlslsubatilulami eine ergamelsptisth virkopm
und dngef ahr EQGOprﬁﬁm@inamerﬁmHe’mdesthen Konpositi on ei ner der
Anspr Uche 1, 2 oder enthilt. 30 7. di um genass Anle)ruch 6, Qorin
die or ganolgepﬁ"%"ﬁ’é'tw Pf\"sBW"'?%W“H@l’“'l\?é?f&@’!ﬂ??’%ﬂ'?ﬂ%ﬂ“&% @"Eﬂ?ﬁl%iz‘g's"“e“
ungef ahes 5000 4B9SENT B8t WP ypeerelr SORPRPRM heliPdy t ¢ Lebensmittel nit ei nem Gehal t

an ei nem Nair %mmuwzg@fﬁ%@%m%ﬁaﬁmm o0& IRbSRbAEGHG IS fidchdhungurdhP "

der Ansprflchg %mﬁn@u 58:000°ppmsinefbrgaHidle Fﬁs’cﬁ‘erntléam b&RBR Sidr dbrSAnspriiche 1, 20der3
gem ssAnspr uclngae. Wor i n das Nahrungsm'ttel gebacken ist. 10 Aromatislerte

Lebensm ttel genmass Anspruch 9, worin das Nahrungsmttbl sin Kuchen, ein
Cooki e, 3%i 7. CDag Mediym Smijiss Sseructs§, r\ij@rinZdiar ergdnioleptissite Kofhfositien in eimevienge sdnemﬁhr
Kaugummi , ent ﬁabméhdn@fﬁhefiwmmﬁﬁﬁﬂtse und sine organol eptische Konposition

ei - ner dot he 1 romati si e

ent hal t ond %1 : ggi%g oG i SHpaetd ek mAer

ei ner der Ans ?‘ﬁ"f '8" '"°’ °rﬁﬂipr' cé 293 Verwendung der

Di car bodl kayy Gl Ssdnalid obhhtss KApREh 8 wofle Bs S ahriRsMBbakkerdstoder 3 al s

Rl ech- odor Geschmackst of f prekursoren 14. D carboal koxydi oxol anderi vate der

Fornmel 50 0. Aromatisierte Lebdnsmittel gemass Anspruch 9, worin das Nahrungsmittel ein KucRen\ain Cookle, ein
Cracker, Brot oder eine Zerealie ist.

(E) (4R 5R) 2 (1-,
und (E) - (4R 5R) - 2(
, 3-di oxdtan. 20 4

40 11. Ein aromatisierter Kaugummi, enthaltend eine Kaugummibase und eine organoleptische Komposition ei-
ner dei Anspriiche 1, 2 oder 3.

12. Ein aromatisiertes Getrénk, enthaltend eine trinkbare Fliissigkeit und eine organoleptlsche Komposition
einer der Anspriche 1, 2 oder 3.

45
13. Verwendung der Dicarboalkoxydioxolanderivate der Formel | geméss Anspruch 1, 2 oder 3 als Riech-
oder Geschmackstoffprekursoren
14. Dicarboalkoxydioxolanderivate der Formel
60
P t o——/ !
! 7 ‘
Y-Zg-\ I
8 i'
worin 4 ;
R1 undi R2 unabhéngig voneinander -CO,R? darstellen, worin R3 -H oder nieder Alkyl sind, voraus-

gesetzt, dass mindestens einer der Reste Rt und R2 und R3 nieder Alkyl ist, und worin Z

17
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Rl undi R2 unabhAngi g vonei nander -CO2R3 darstellen, worin R3 -H odor
ni eder AWKyl sind, voraus- gesetzt, dass mndestons einer der Rests R und

R2 und R3 ni eder Al kyl ist, und Worgprnﬁstizm I 111111111101111 E 11111
11 IN' T e cC L M g

EP 0 515. 622 51 sine di re & Kile
worin R4 -H oder sin At! f‘regte FQ&r&Q@{ypﬂérﬁng%Hiﬂhﬁ- #WP)I"" %sglﬁ ngméﬂ ?eﬁtt e
Bi ndung i st, ¢! ner der eine dﬁréddasmdung ist, emerdengg‘ml K Oder_ HO
10 . OR worin
R5 ni eder Al kfl ist und Y 5 wenn Z -CH=C(R4)-!ist, den Rest 15 20

R6. darstel lt, vvor_in R6 -H,
ni eder Al kyl Ist.. 25 15. Ei R dung %86 der G
2- ( 3- Et hoxy- 4- hycfr oxy- phenyl 54dl car boet hoxy-#o
2- ( 3- Mstehoxy- 4- hyidr oxy- phenyl) 4 5 di car boet hoxy-1 , 3Adjsoxol an

2- (3, 4- Met hyl endlioxyphenyl ) - 4, 5- d| car boet hoxy-1 , 3- dhgxol an,

2- (3- Met hoxy 4- hy>droxy phenyl ) -4, 5- di car bonet hoxy 1 ,3-di oxol an

2- (1- Hexyi - henyl - 1- wﬁvéﬁdleyefﬂkﬂjﬁﬁl“mhr bomet hoxy- 1, 3-di oxol an und

2- ('1- Hexyl - 2 hertyl - 1- ¥eHenGHFCER M gstodep &PBoet hoxy- 1 , 3-di oxol an. 16. Esne
Ver bl ndling, ausgewi hit aus der G uppe: 35

(4R, 5R) - 2- ( 3- Et hoxy- 4- hydr oy- phenyl ) - 4, i
i 4R, 5R) - 2- ( 3- Met hoxy- 4- hydi oxy- phenyl)
k4R, 5R) - 2- (3, 4- Met hyl endoxyphenyi ) - 4, 5, ar boet hoxy-1 , 3-dl oxol an,

(4R, 5R) - 2- ( 3- Met hoxy- 4- hydr oxy- phenyIF)G- , 5-di car bonet hoxy-1 , 3-di oxol an,
(E) - (4R’2°5R) 2- (1-'Hexyl - 2- phenyl - 1- et henyl ) - 4, 5- di car bonet hoxy- 1, 3--dl oxol an

und darstellt,

(E)- (4R 5R) 2- (1- Hexyl wgﬂrm@nydie‘dafﬂtyhﬁ%/bki'iéh5 di car boet hoxy-1 , 3-di oxol an.
17. Verfahren zur Herst,vahnlmngoateﬁieaéemmigdungen der Fornel 45 vvorl n 50

R1 und 12 unabhl ngi g vonei nander -CO2R3 darstellen, worln Ra -H oder

ni eder AJk{$. Eineerbindyngians derfdruppezt dass ni ndestens einer der Rests Rl und
R2 und Ra ni eder 2(3E}hoxy-&hydroxsghepy)-4.prdizarbqethaxydt.3-dipeldnsi ndun4 oder die

G uppi erung - CHng athaxy 4-hydsexy-phenyiud.S-ficaspethoryrl aiglaRest st und
Methylendioxyphenyl)-4,5-dicarbosthoxy-1,3-dloxolan,

30 2-(3-Methoxy-4-hydroxy—pher_lyl)-4 5-dicarbomethoxy-1,3-dioxolan,
2-(1-Hexyl-2-phenyl-1-ethenyll)-4,5-dicarbomethoxy-1,3-dioxolan und
2-(1-Hexyl-2-phenyl-1-ethenyi)-4,5-dicarbosthoxy-1,3-dioxolan.

yl odor -ORL17 iz orin R7 -H oder

ar boet hoxy- 1, 3- di oxol an,

4, 4- di car boet hoxy-1 , 3-di oxol an,

16. Eine Verbindung, ausgew#hlt aus der Gruppe:
(4R 5R)-2-(3-Ethoxy-4-hydroky-phenyl)-4,5-dicarboethoxy-1,3-dioxolan,
(4R 5R)-2-(3-Methoxy-4—hyd|§oxy-phenyl)—4,5-dlcarboethoxy-1 ,3-dioxolan,
i4R 5R)-2-(3,4-Methylendioxyphenyl)-4,5-dicarboethoxy-1,3-dioxolan,
{4R,5R)-2-(3-Methoxy-4-hydroxy-phenyl)-4,5-dicarbomethoxy-1,3-dioxolan,
(E)-(4R,5R)-2-(1-Hexyl-2-phenyl-1-ethenyl)-4,5-dicarbomethoxy-1,3-dioxolan und
(E)-(4R,5R)-2-(1-Hexyl-2-phenyl-1-ethenyl)-4,5-dicarboethoxy-1,3-dioxolan.

35

17. Verfah}‘en zur Herstellung der Verbindungen der Formel
R‘
45 . /0—'—/
. Y-Z-'\ 1
0 R2
worin
50

R1und R2 unabhéngig voneinander -CO,R3 darstellen, worin R? -H oder nieder Alkyi sind, voraus-
gesetzt dass mindestens einer der Reste R! und R2 und R? nieder Alkyl ist, und worin Z
eine direkte Bindung oder die Gruppierung -CH=C(R4)- ist, worin R4 -H oder sin Alkylrest
ist und

55 Y ! Jfalis Z eine direkte Blndung ist, einer der Reste

N

I

T
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Y ,faI?Is Z sine direkts Bindung ist, einer der Rests C

., b ~r1111121221 122132 (Frri 11 111 EP0516622B1 V 5

0X3( ~~~~~—— Cder 4-,5 EP 0 515 622 B1

H OR5 worln Rs nieder Aiky! lot; und 10 Y wenn Z - CH=C(R4) -
I st, den.Rest 15 6 darstolit,

vvorin RO -H ni eder Ai kyl ] jst, 20 ' worin R7 -H
oder .nl eder Ai kyl ist, da€urch gat ennze:dehnet da n ei nen Al dehyd der
For mels ¥Z- CHO (1i ) odé S seiner § kyI acetale mt elnem
A kyltartrat der Formel HOCHRl CHR2- OH r‘? 11) vVor zugswei se

in elneminertemLosungsmttel in Anwesenhelt si nesOBﬁuren Kat al ysat or s,
unset zt. Patentanspruche frir fol genden Vertragsstaat: ES 1.

Or ganol epti sche Konpos iweiiorsanederaiyiiggluneénd ei n oder nehrere

Di car babokoxydlvoxol an- deehn/aioe=0@)- BpdemRest30 35 worin Rl und R2

unabhl ngi g vonei nander -CO2R3 darstellen, worin R3 -H odor nieder Al kyl
sind, voraus- gesetzt dass m ndestens e{ney der Rests RI, R2 und R3 nl eder
Ai kyI ist, und worin Z sine 40 : @} di rekt e Bi ndung oder
die Grupp| erung CH:C(R4) I st, worin 9H oder ein Alkyirest ist, und Y
ei ner d® Rests odor R5 2 R6 worln R6 und R6
unabhangi g vonei nander-H, ni eder Ai kyl odor-OR7 sind, worin R7 -H oder

ni eder Al kyl ist, vorliegend in einer Menge, dass, wenn der Hydrolyse,

Pyrol yse oder be| den R 'F%)p'e aerwkaf%r{)@n wird, eine fOr eine

ent spreghende Gesici macbl §t fiai korrp05| tion organol eptisch

Wi rK*gme Mengg, Rﬁﬁ%kgfnzeuc : gm%rt#o%'genass Anspruch 1, mt |

ausgev\ghlt aus en en uppe: _CHO
- (3- Et hoxy- - Haeds.ea@ee.nmmbaer.énk -asutér@'ﬁ.m«aria@e#bml an,
, - (3- Met hoxy- 4- hydr oxy- pheny) - 4, 5-4-gRgtsHrltxy - 13- di oxol an,
It | ( 4- Metshoxy plaRigbyeiss iDeitivGrdrieME bdiagemmitiel in :&nﬁlssmﬁe& élfibs séufen Katalysatdrs, umsetzt.

[111Xg, .
Patentanspruche fiir folgenden Vertragsstaat : ES
1. Organoleptische Kompositionen, enthaltend ein oder mehrere Dicarbalkoxydioxolan-derivate der Formel
30 :
‘ 5. R!
H ] o__/
-~
Y-Z-\ l
1 O'—\ 2
3% .f R
!
£
worin !
R!und R2 unabhéingig voneinander -CO,R? darstellen, worin R? -H oder nieder Alkyl sind, voraus-
. gesetzt, dass mindestens einer der Reste R', R2 und R? nieder Alkyl ist, und worin Z eine
Nt 40 direkte Bindung oder die Gruppierung -CH=C{(R#)- ist, worin R* -H oder ein Alkylrest ist,
: und
Yy ‘! einer der Reste
45 O~ a
< ‘ oder RS/
(o] _ l
50 worin R®und Ré unabh&ngig voneinander -H, nieder Alkyl oder -OR7 sind, worin R7 -H oder
nieder Alkyl ist,
vorliegend in einer Menge, dass, wenn der Hydrolyse, Pyrolyse oder beiden Reaktionen unterworfen wird,
eine fiir eine entsprechende Gescbmackstoff- oder Riechstoffkomposition organoleptisch wirksame
Menga entsteht. :
85

2. Eine Kpmpositmn gemdss Anspruch 1, mit | ausgewahit aus der'folgenden Gruppe:
-2-(3-Ethoxy-4-hydroxy-phenyl)-4,5-dicarboethoxy-1,3-dioxolan,
g-(3-Methoxy-4-hydroxy-pheﬁyl)—4,5-dicarboethoxy-1 ,3-dioxolan,
2-(4-Methoxyphenyl)-4,5-dicarboethoxy-1,3-dioxolan,

! 19 | T
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EP0515622B1 2- (4- Met hyl endi oxyphenyi ) - 4, 5-di car boet hoxy-1 , 3-di oxol an,
2- (3, 4- Met hyl endi oxyphenyi ) - 4, 5- dlcarboethoxy 1, 3- dloxolan

2- (2- Phenyl - 1- et henyl ) -4, 5-di car boegﬁlom-si,zgﬁ di oxol an, .. 5

2- ( 3- Met hoxy- 4- hydr oxy- phenyl) 4, 5-di car bonet hoxy- 1, 3- d| oxol an,

2- (1- Hexyl - 2- phen¥|(4_ﬁetﬁz gio \\%aé l_,ag&r 8”‘3}:@8&&& ']. 3-di oxol an und
e

2- (1- Hexyl - 2- pheny g'o |=:‘"3 dioxolan. 3. Die
Korrstl tion genas §( )r,_ em_qg_ Wbk n, aus ' der fdgenden G uppe:
10 2- (3-Methoxy-4-hydroxy-phenyl 4 5-d|carbometho -1,3-dioxolan,

(4R, §R) 2- ( 3- Et hoyyr-Asxiady hgp@y-,.g )[p@_gfo Rémyind, 3- di oxol an,

. (4R, 5R) - 2- ( 3- Met hoKMe mumagrymslcnedr,béamxgaawpﬂmoxy 1, 3-dioxol an,
1(4R 5R) - 2-(4- I\/Ethoxypxg'enyl) 4,5 car boet hoxy-1 , 3-di oxol an

(4R, 5R) - 2- (34- DistKepesition gén)ase Afspuiicli: it eushenapit &ussemmmr@tuwe

$4R, 5R) 1@- ( 4- Met hiARSRR2-6X shygroig-pBeny)-4 Srdiserbedthonyy 1.3-diogladi oxoi an, 15

i (4R 5R) - 2- (2 PheffRSRE2-(eMptany 1o ydtownmrww Brdiserbrethpaytt 3-doxglap ol an,

' (4R, SR) - 2- ( 3- Met | -4 EFF‘B‘X%?" é fb&"‘%"@é‘%ﬂet hoxy-1 , 3- di oxol an,
(E) - (4R 5R) - 2- ( 1- 4B,SR)-2-¢-Met o_x 1&%% borret hoxy- 1, 3- di oxol an
,3-diox# an. 20 #

und’ (E) - (4R 5R) - 2! °t21'_ H' °">1l ° '153' xea? ‘boet hoxy- 1
! Eﬂér"’ d'ca rI | phen Tabak oder
ein Tabaksubsti t uf R((f SLNe e 9?(_;5 g igrbo tdngn e| ner der
AnsprCche 1, 2 od (1~
éano er

<2 e - -e I;yl) E&xo%

Konzentration der t1'sChen MposIiti on zvm Sc n unge 'T hr 5 ppm und
ungef f hr, SQO0&H RapsheRaikeipdithaltoht natﬁmcheErab&bdrewﬁ Tabdksubsfit A drging/dganoleptisch wirk-
nat fl rlichem Eababnmdﬁioneinmrﬁﬁha&ﬁumdaimt es, das zw schen ungefahr 5 ppm
und \U’ngef ahr 500000 ppm ei ner organol epti schen Konposition el ner der

Anspr ul che 81, Raucherastike} sempspinsprucivd, wanndie Kenzpriratienuiay osgegolentisghen iiampesitiopgwisghert| o

or ganol ept i scMeserbnayRpay ynd yngefahy 59{0pRPPMRetE& von ungef ahr 30 5 ppm bi s
ungef ahes 5QC0 [ [

Geﬁal t an & n%ﬂl\ﬁ% Qﬁh[uﬁﬂ % Sfm néfEhQ g‘ﬁ?‘%ﬁtﬁ étgsbﬁ btséitg szw Jé)n
el ner der Ansg , OITB.tIS erte ensm tte

genAss4Anspruch 8 vvor| n das Nahrungsmttel gebacken ist. 10. Aromatislerte
Lebensmitt gl QasmeduimgepiascAnspruch/) voiin dibﬁgdﬁﬂbﬁtlﬂﬂ'@ﬁhbdsltioeinI%in&umdilgmvonehgefihr
Cooki e, i n Copprkbis undsfabt SomdeppnehetrdgtZer eaiie ist. 40 11. En aromatisierter
Kaugumm , ent hal tend ei ne Kaugurmmilbase und el ne or ganol ept | sche Konposition
ei - ner der Aﬁ?ﬂ}a{ﬁm oL bengmgﬂ@pteugem Gehalt areinedYphitungsmittel. aathattpndeing eroanoleptische
ent hal bt nd e| H@mﬁqsﬁtﬂkﬂ'éﬁf%”ﬁpﬁpﬁ“acf‘bbﬁéﬁrsund ei ne organol epti sche Konposition
ei ner der ANSRkdlal

Di car bo# koxydI oxg aﬁﬁ'g?eﬁlg@ggbd% ss‘éﬁslp "ﬂ:ﬁs "@ﬁ%“ﬂ%éﬁf‘ﬁ'@ﬁ”f“"ﬁs‘ der 3 als

Ri ech- oderoGCasonatisiéiteLendnbmitg lgbmm Wrucﬂ.é .wor® ddsNahr@figsihitfel dhicKuzhe, bitl OGbkiBEdin
Ver bi ndungen desckdr,@rdreder bide Zerealie ist.”

Rl Y-2Z< I R2 55 worin
. 11. Ein aromatisierter Kaugummi, enthaltend eine Kaugummibase und eine organoleptische Komposition ei-
s 40 o
ner der Anspriiche 1, 2 oder 3.

12. Ein aroimatisiertes Getrdnk, enthaltend eine trinkbare Fliissigkeit und eine organoleptische Komposition
siner der Anspriiche 1, 2 oder 3.

4  13. Verwendung der Dicarboalkoxydioxolanderivate der Formel | gemé&ss Anspruch 1, 2 oder 3 als Riech-
oder Geschmackstoffprekursoren.

14. Verfahren zur Herstellung der Verbindungen der Formel

50 R 1
o—~
7~
_ Y°Z:-\ 1
3 ; O— ~—— R2
i H
85 )
worin .I=
R! und;R? unabhéingig voneinander -CO,R?3 darstellen, worin R3 -H oder nieder Alkyl sind, voraus-

: gesetzt dass mindestens einer der Reste R' und R? und R® nieder Alky! ist, und worin Z
: eine direkte Bindung oder die Gruppierung -CH=C(R#)- ist, worin R4 -H oder ein Alkylrest

A




Rl undj R2 unabhangi g vonei nander -CO2R3 darstellen, worin R3 -H oder
ni eder Al kyl sind, voraus- gesetzt dass mindestens einer der Reste Rl und
R2 und R3 ni eder AMYyI |st, und worgpusise2am di rekt e Bi ndung odor die

G uppi erung -CH=C(R4)- at, worln R4 -H oder ein Aikylrest 20
55~~~~~~r~~ ' ~ i EPQ3'1562281 bt und Y

falls Z sineydirekte %mgdm&,a.n%m% SiF el K O ~odor
®o.- . v=ZEZTR 10 wori n ni ederAI kyl ist; und Y
vvenn\Zz 5CH=C(R4) - Ost, den Rest 15 | R6
20 - RorpFeNA, worin RS -H ni€tes Al kyl oder -OR7
ist, worin R7 -H .oder niede\Al { st, dedflirch gek ¢l chnet, dass man
oenen Al dehyd der; Fornel 25 YZ- CHO
(1'l) odor sines seiner D1-nieder-alkyl-acetale mt el Al kyltartrat der

For mel #O- CHR1- CHR2- OH (111), vorzugsweise I n efinem | nertem
Lsungsmittsl In Anwesenheit sines sauren Katal ysators, unsetzt. 30
Revendl coti ons Revendi uqﬁn%?rm@dgd{kvhqtelsd Et ats contractants suivants CH, DE,
FR. GB, IT, L¥, NL 35 wenn Z-CHriei@Yilist dardedlr ganol ept | ques, qui onprennent un
ou pI us;gsurs der I ve(s) de dl car bo>fya| coxydi oxol ane rhpondant A la fornmule:
~~~~~~~~~~~~~~~~~~~~ i 40 Rz
dans | aquel | e: 45‘ Rl et R2 repr6s , i ndépendamrent, |e groups
- CO2R3 dans quuel R3 est H ou un radi kyle In- ferieur, ala
condition qu' au noins | Nun des radi CG“D( , R2 et R3 soient un alkyle
|nf6r|eé Z reprsente une |iaison directe ou le groups -CH=C(R4)- dans
| equel, R4 représente HyQike g#n radical alkyle; et Y represente: 50 55 dans
| equel R5 et Rs represeisi- HinRd& RRPDaFBRLstH, un radical alkyle Inferleur
ou -OR7, R7 6tant H OUworin R” -H oder nieder Alkyl ist,

dadurch gekennzeichnet, dass man einen Aldehyd der Formel

25 YZ-CHO ()]
oder eines seiner Di-nieder-alkyl-acetale mit einem Alkyltartrat der Formel
HO-CHR!-CHR2-OH (),
vorzugsweise in einem inertem L&sungsmittel in Anwesenheit eines sauren Katalysators, umsetzt.

30 _=
Revendications

s
Revendications pour les Etats contractants suivants : CH, DE, FR, GB, IT, LI, NL

s 1 Compdsmons organoleptiques, qui ¢omprennent un ou plusieurs dérivé(s) de dicarboxyalcoxydioxolane
répondant & la formule : :
g i

Ri
o
\_ @ vz !
\o—
\Rz
dans laquelle :
45 R1 et R? représentent, indépendamment, le groupe -CO;R3 dans lequel R$ est H ou un radical alkyle in-

férieur, & la condition qu’au moins I'un des radicaux R?, R2 et R3 soient un alkyle inférieur ;

Z représente une liaison directe ou le groupe -CH=C(R#)- dans leque! R* représente H ou un radical alkyle ;
et ’

Y représente :

(o NP>V 4
i <o:<j§ w  RL

é;
dans I quel RS et R® représentent mdépendamment H, un radical alkyle inférieur ou -OR7, R7 étant H ou

un radical alkyle inférieur,
qui soqt présents en une quantité telle que, quand on soumet 3 I'hydrolyse, pyrolyse ou les deux, ces

21
A




un radical alkyle inf6rieur, qui soqt presents en une quanti teolle que,
quand on sounet A |'hydrolyse, pyrolyse ou |es deux, ces 21 ,1 1111111
111111 11212112112121111 * ., C L edMds1s822B1T ™ EPQ615622B1 conpositions
procurent un niveau organol eptiquenent efficace de saveur ou d"arone. 2.

Conposi tion s @ongptosn!i%s Pr‘%é’u‘?é‘ %ﬁ%’i‘\}eFPorga]nuF&%ge%nenP %%Le dé sa\%uP&'Pa‘?a?n‘S

di car boal coxy arm
2- (1 3--6t hoxy: 4CM&EﬂW§eBh W\}eh&eaﬁorm Qﬁ{sm&lﬁ@%miosé%mﬂb&m*ﬁgﬁzhmsn parmi les sui-
2- ( 3xpetzhoxy- dany:dr oxy- phényl ) -4, 5-di car boet hoxy-1 , 3-di oxol ane,
2- (4- et hoxyph6ny2-13=ethdiy-d-hwdxb@ﬁ5nhp«5£di&arbo%trﬂtwv@bumane,
F2- ( 4- met hyl pheny2-{3-miéthoxgd-tipdrdxp-phédng)4,S-dicarBoéthoxy«153-diovelane] O
2- (13, 4- n6t hyl bned2-Ghygstmxyphinyl)-43-dikadasttoait Adioyoldhe, 3- dl oxol ane,
2- (2- phényl - 1- 6t @MethwhgivWM(o&tMKy3-1!l°><®nd.| oxol ane,
. 2- ( 3- bt hoxy- 4- h¥-{Bdométhylan héwl)&%ﬂ“@&ommmdiﬂey 3-dl oxol ane,
' 2-(1- hexyl - 2- ph6 fﬂyBﬂ'H%%' pSlicgrbegtipony-heiordiay - 1, 3- dl oxol ane ou

t 2- ( 1- hexyl - 2- phé: -pheng)-435-disarbrymothaigi |, 2-dioxolaneli ox ol ane. 15
t 3. Conposition %‘“I?ﬁy"???h? To9tbAnH )¢ 5-girerbomethoryet, '@%‘i‘i‘@l‘?%“ | e conmpos6
di car boal coxy estg (Fhewv-d@senui-anms® S-dicarbdéthoxy-1,3-dioxcla

(4R 5R) #2- g3- Eb |Yon4§e Haiddll cané e CanRE i SarlnflieRbidfiie
(4R, 5R) - 2- % i!z}‘;R %A&?)&%X i 4§d| rboath 8S<)6!‘a - di oxol ane,
(4R 5R) - 2-(4- nﬁt hcmsn S hdthdk hfilr& m 18- iéardost ﬂi@aﬁ%ﬁﬁl@ 20

(4R, 5R) - 2- (4- 1Bt hykRRERIhethaxiniy2l5 43 Aukiesol ane,

" (4R, SR} - 2- ( 3, 4- NRRIBR}-B EaAtRIDNHENYH-2 8 dicarodthosly- €, 3-alofEnBoxy- 1 , 3- di oxol ane,
(4Ri5R) - % ( 2- phBnR;5R)-Bi3UNEthy) anddidxyshemai5afidalbostiox)- 1,33!1od¢l£wép| ane,

(4R, BR) - 2-  3- Mt hERBRA2- By mhbryk y-6iperiiyy 5 dicdrbbetistin 8- HioxanBoXy - 1 , 3- di oxol ane,
(E) - (4R 5R) - 2- ( 1- 4B%R)-2-@B-mdtimy-I-hydray-pissnyl)-3, s—d:pﬁbmhéthaxmuioﬂntang: 1, 3- di oxol ane
ou 25 (E)-(4R,5R)-2-(1-hexyl-2-phényl-1-&thényl)-4,5-dicarbométhoxy-1,3-dioxolane ou

(E) - (4ResBR) - 2- ( 1- ﬁé%ﬂ5R221bh'a%¥1-|2-Pméfm-hﬁhgnw-4-&-di&‘;armé&9wob%@imlaye 1, 3-di oon ane
4, Oorrp03|t| du tab C na substitu

tabac et ufte &3 E?;t:{ i ﬂlg@m moRnf et TG 4 Syt et RaF SP o
5. Corrp05| t | on A Uner Ce 4 tevendi cation 4, dans | aquelle | a

concent r at ison cdﬁpols@orpﬂma&blbh 1A Reverdi:aiita-4, &Rs laquelle 1h B6Hodrirfon 8 Ia ERMPIRItIbSSgBL I €
envi ronss et 5&3@995tm.sﬁentr%.lmr@¢5 éteb.osbdpmi ent pour entourerle tibac

natural ou un substitut de tabac, iqui eontient:environ 5 a 50.000 ppm

d' Qune confos Milipwgvi @n‘gmmueqytquque tabar netyrel oy un exhstittiide tabacyapi dontieht enyirg® 524%8.0007
‘Mlieu selon b ¢mmm%!mwngeptﬁmloememmﬂ@bhﬁes?t i on or ganol epti que
‘est presen d e Pro n

ar onbt 1 ¥, dun PEheBS el arfvepa el wnaben et S raon Aiper £ e
organo- |eptique ‘sel P8 1'a revendi Qat ion 1, 2 ou 3. 40 9. Produit

al i ment al r @, apREM dimbntd!aRihatiss quPAP—IERH frotilit SimeRRIRSconRAAElne! cBmpYsREH drbanc-

al i mental re efptiquslbdiondairebdnticatiod 9.2 Jdm3odui t al i mentaire aromati se selon | a

revéndi gation 9, dans |equel |e produit allnmentaire est un giteau,
9. Produit alimentaire aromatisé selon la revendication 8, dans lequel e produit alimentaire est cuit au four.

10. Produi; alimentaire aromatisé selon la revendication 9, dans lequel le praduit alimentaire est un géteau,
un cookie, un cracker, un pain ou une céréale.

4% 14. Gomme aromatisée comprenant une base de gomme et une composition organoleptique selon la reven-
dication 1, 2 ou 3.

12. Boisson aromatisée comprenant un liquide buvable et une composition organoleptique selon la revendi-
cation 1, 20u 3.

50 .
13. Utilisation de dérivés de dicarboalcoxy dioxolane de formule | selon I'une quelconque des revendications
143 en qualité de précurseurs de saveur ou d'arbme.
14. Dérivés de dicarboxyalcoxy—dioxolai')e de formule :
i B
65 ; :

i
3 .
t : H]

:
3
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un cooki e, un cracker, un pain ou une cereale. 45 11. Gomrme aromatista
conprenant une base de gomme et une conposition organol eptique selon ia
reven- dication 1, 2 ou 3. 12. Bol SEFOg518/6220@4 | see conprenant un |iquide
buvabl e et une conposition organol eptique selon |a revendl - cation 1, 2 ou
3. 50 13. UWilisation de deriv~s de dicarbaogl coxy dioxol ane de forrrula I
sel on | Fune quel conque des revendi cat|0n5/1 A 3 en qualite de precurseurs

de saveur ou d'aronme. 14. Deri veYs dr car boxyal cpxy-di oxol ai e de fornul a:
85 22 A 41111 H11111E11111 I ?:H\d i A1 P0515622B1 . --

FlaOl ~~-, 5~0O _g dans laquelle: Rl"et @‘ﬁ%perentent | nd6pendamrent 1|s
conpose - CO2R3 dans | equel R3 repr6esente H ou un radical 10 al kyi e

3nferleur A | @ars@addéiet on qu' au moins | un des radi caux Rl, R2 et R3 soft
un radi cal al RyétRzirépteasritetindépgndamiment ld dmposdi-COR3 dink BQliet ROISprisgentyHalOm radical
- CH=C(R#) -, dalkyle {hfédzue laldndition qu'ay foinsl Pudes edicaux &, R bt RY seitain radica alfyle inférieast
une |i ai son leesi@snslialeedI@dﬁpmbaroﬂﬁb -BEFQ(R!)2 Ganis lequel R* est un radicahallylel:quel RG est
un radical al Kipstelonayef Sost unerliaisamdirentrm leopaedt - CH=C(R4) -, Y repr6sente: 25 30
Rl etant H, un radical alkyle inferieur ou OR7 dans Isquel R7 est H

ou.al kyle Inférieur. 15. 54 chol si dans l.e grou. conprenant |es:

4- (3 6t Koxy- 4- hydr oxXy- phe 7, %di car bo6t hoxy- 123 oxol ans,

5- dl c&fMbo6t hoxy- l } di oxol ane, 35

i Y1 oxol ane,

t- (3 nﬁt hoxy- 4- hydr oxy- ph6ny|) 4, 5-dl car bonbt hoxy 10R8 di oxol ane,

2-(1- heyyi -2 phényl - 1- 6t hényi ) - 4, 5-di car bonet hoxy-1 , 3-di oxol ane

2- (1-hexyl -2 g;],gw&be-, s &k BEaYlal afiednsieaAP 06t hoxy-1 3- di oxol ane. i- 16

Conpose chol i bydaak Bkt -Gt a VP faprasente :
(4R 5R) - 2- ( 3- 6t hoxy- hydroxy phi nyl) -4, 5-di car bo6t hoxy-1 , 3- di oxol ane,

(4R, 5R) - 2- ( 3- nBt hoxy- 4- hydr oxy- phenyl ) - 4, 5-di car b0|thoxy 1 , 3-di oxol ane,
(4R, 5R) 252- ( 3, 4- n6t hyl enedi oxyphenyl ) - 4, | £ar boet hoxy- 1 3 dboxol ane,

(4R, 5R) - 2- ( 3- met hoxy- 4- hydr oxy- phhnyl )@3 car bondt hoxy 1 , 3-di oxol ane,
45

(BE)- (4R, 5R) - 2- (1- hexyl - 2- phl nyl - 1- 6t i‘i’ényl ) -4, 5-di car bon6t hoxy- 1, 3- di oxol ane
(E)- (4R, 5R) - 2- (1- hsxyl - 2- phényl -1 -6t henyl ) -4, 5-di car bo6t hoxy- 1

., 3-di ox¥l ane. R® étantH un radical alkyle mférieur ou OR? dans quuel R7 ast-H ou.alkyle inférieur.

15. Composé choisi dans le groupe oomprenant les:
9-(3-6thoxy-4-hydroxy-phényl)-4, 5-d|carboéthoxy-1 ,3-dioxolane,
2-(3-méthoxy-4-hydroxy-phényl-4,5-dicarboéthoxy-1,3-dioxolane,
3 2-(3,4-méthylénedioxyphenyl)-4,5-dicarboéthoxy-1,3-dioxolane,
2-(3-méthoxy-4-hydroxy-phényl)-4,5-dicarbométhoxy-1,3-dioxolane,
?—(1-hexyl-2-phényl—1-éthény;l)-4,5~dicarbométhoxy-1 ,3-dioxolane
2-(1-hexyi-2-phényl-1-éthényl)-4,5-dicarboéthoxy-1,3-dioxolane.

\_/ 40 16 Composé choisi parmiles sulvants : S
(4R,5R)-2-(3-6thoxy-hydroxy-phényl)-4,5-dicarboéthoxy-1,3-dioxolane,
(4R,5R)-2-(3-méthoxy-4-hydroxy-phényl)-4,5-dicarboéthoxy-1,3-dioxolane,
(4R 5R)-2-(3,4-méthylénedioxyphényl)-4,5-dicarbosthoxy-1,3-dioxolane,

(4R 5R)-2-(3-méthoxy-4-hydroxy-phényl)-4,5-dicarbométhoxy-1,3-dioxolane,
p (E)-(4R,5R)-2-(1-hexyl-2-phényl-1-éthényl)-4,5-dicarbométhoxy-1,3-dioxolane
(E)-(4R,5R)-2-(1-hexyl-2-phényl-1-6thényl)-4,5-dicarboéthoxy-1,3-dioxolane.

17. Procédé de fabrication de composés de formule :

50 At

G

dans IQque“e
R' et R2 représentent mdépendamment le composé -CO,R3 dans lequel R3 représente H ou un radical

alkyle mféneur a la condition qu'au moins I'un des radicaux R1, R2 et R? soit un radical alkyle inférieur,
Zost une liaison directe ou le groupe -CH=C(R%)-, dans lequel R* est un radical alkyle ; et

T 0
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17. Procede do fabri cation de conpos6e de fornule: 50

' Y -~ ~~~R2 dans, | ~quel |l e: oLRR et R2
repr63entent |nd6‘pendarment | e conmm@s156§m3 dans 1lsquel R3 represents H
ou un radical alkyle inferieur Ala condition qu' au nons |'un des radi caux
Rl, R2 et R3 |t I e inferieur, Z est uie liaison directe ou
l'e groupe - §%?F?X§&iggu"%ﬂms°%d ?f“’m eet un radl cal alkyle; et 23 1|
[11i111111 11211212111t121 11111 EPQB15622B1 Y est, quand Z est une |iaison
directes 5 HO OR 10 dans | fquel est un radical g e inferieur et,
gquandf Z repr6sente - CH=C(R&4), epr 6sest e: 15 dans | equel Re
est H un radical alkyle i par ou ORY densH R7 est H ou un alkyle
| nfideur, qui consiste A condenser un al d6hyde - AHQ (11) ou son

di acetal aikylique inferieur avec-un tartrate d' aIk@ﬂe infrieur: 25
HO- CHRI #CHR2- OH ; (1) de préf erence dans un solvant inerte en

pr 6sence d' undmquhqsastumdnctﬁalkyﬁdl\femmemat| ons pour |'Etat contractant

sul vant : ES 8@ndiZrepréSmterOH=CRON6représpatec| ept i ques, qui conprennent un ou

pl usi eurs dbrive(is) de di carboxyal coxydi oxol ane repondant a |la fornule:

; ~~~~~ 35 dans | aquelle: 40 + Rl et repr6sentent, indi pendanent,

| e grouffe - C0O2R3 idans | equel R3 est H ' radi cal al kyle in- fédeur, Ala
condition qu' au nolns |'un des radi cau/Rl R2 et R3 soient un al kyle
inferieur; Z representb une |1l aison e ou |l e groupe -CH=C(R4) -

dansl equel R4 repr6sente H ou un rad| cal al kyle; et Y represente: 45 50~~~~

dans | eguel ; ?R‘&Pﬁ scglgkylblg&ggﬁpgamnt H, un radical alkyle

i nf ki eur ou - l e inferieur, qul soot
présents en ug‘gcg,g@tgtalc{,,@e,;sg eawgwae quand on sounet A |’ hydrol yse, pyrolyse

ou | es deux, ces YZ-CHO an
ou son diacétal alkylique inférieur avec un tartrate d'alkyle infériéur :
25 HO-CHR1!-CHR2-OH {1

de préférence dans un solvant inerte en présence d'un catalyseur acide.
Revendications pour I'Etat con'tractant suivant : ES

s 1. Compositlons organeleptiques, qui comprennent un ou plusieurs dérivé(s) de dlcarboxyalooxydloxolane
répondant & la formule :

:
{ .
g i At
35 X ./
{ Y-Z: N l
I3 l. o—
; ! R
dans Iaquelle
' w0 R! et R2 représentent, mdépendamment le groupe -CO,R? dans |eque| R3 est H ou un radical alkyle in-

férieur, a la condition qu'au moins 'un des radicaux R!, R2 et R3 soient un alkyle inférieur ;
Zreprésente une liaison directe oule groupe -CH=C(R*)- dans lequel R* représente H ou un radical alkyle ;

et
Y représente :
45
T . -
< l ow
) Yy
50 R‘
dans léquel RS et R® représentent indépendamment H, un radical alkyle inférieur ou -OR7 R7 étant H ou
un radical alkyle inférieur,
qui sogt présents en une quantité telle que, guand on soumet a 'hydrolyse, pyrolyse ou les deux, ces
55 compositlons procurent un niveau organoleptiquement efficace de saveur ou d’arbme.

%

2. Compdsutlon selon la revendication 1, dans laquelle le composé dicarboalcoxy est choisi parmi les sui- -
vants i

2—(3-éthoxy-4-hydroxy—phény|)—4 S-dicarboéthoxy-1, 3-d|oxo|ane,

\
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55 conpositions procurent un niveau otganol epti quenent efficace de
saveur ou d' arone. 2. Conpcsition sdlon |la revendication 1, dans |aquelle
| e conpos6 di carboal coxy est chol al giggigigad @6 SUi - vents i

2- ( 3- 5t hoxy- 4- hydroxy ph6ny|) 4, 5- dlcarboethoxy 1 , 3-di oxolane, 24 N

- wwzel Il Tal |~ EP

2- ( 3- bt hoxy4- hyd 'ﬁgx B (PR ég?"ﬁzg I é?“ T’”’?“"&‘T oxol ane,
2- (4£t hoTyEBGnly I) y la% ol a

2-(4 h ny _

2- EB 4- nﬁ%/hsl | nedé ,gh 4,84 )ﬁrgyfg{harb é g‘q%l‘ oxol ane,
2- (

2-

2- phényl - 1- 6t hilih\!.ké a-ﬂyd?& Rﬁ&lmy-mc&bon%uﬂkwélh:%%n
(3-mt hoxy 4- hy slrOnexyn & ﬁyﬂs-aﬁérMﬁWﬂmam&sdi oxol ane,
2- (1- hexyl - pherwtrhhxﬁ\tzl;s M&néiylmsa.&&}mbm@mamandl oxol ane ou
| 2- (1- hexyl - 2- phenyl - 1- At hényl ) - 4,:5- di car bo6t hoxy-1 , 3- di oxol ane. 101 3.

Conposi ti 08. sEbropesiion seloy farreNendication?, Bins Ia@imﬂslelcaqmeﬂlbamoa|cwn§tdiwedes suivants :
di car boal coxy eat !4R 5Rh2-(Pesthoxyrf-hydempxy-phényl)-4,5-dicarboéthoxy-1,3-dioxolane,

14R, 5R) - 2- ( 3- 6t ho! 55»%‘39}%&!1&@()! poényipt.oticabasthentickgioxplace. di oxol ane,
(4R 5R) - 2- ( 3- met h PpR12- fhﬁﬁﬁﬁﬁdj@wh‘w'&ﬁ‘ldl%ﬁ"ﬁoxy 1 , 3-dl oxol ane,
K4R, 5R) #2- ( 4- rrBth, heiy Wgﬁim NG oon ane, 15

: E 4' 4h’> Tét H—1 - 5,?( ?{‘é

" (4R, 5R) - 2- (2- phl §YFr AR %73”"" ?ﬂ‘}°"°%

(4R, 5R)-2-(3-nBt h 4 d@?rg ﬁg di oxol ane,
(E) - (4R2 5R) - 2-(1-: - car bomat’hoxy 1, 3-di oxol ane
éﬁ/ 4. Composntlon a fumer qui comprend du tabac naturel ou un substitut de tabac et une composition orga-

(E) (4R, 5R) - 2ndidptitpersyibn @ revbredivglion’i; Zéuthny| ) - 4, 5- di car boet hoxy- 1
, 3-di oxol ane. 4. Conp6sition a funer qui corrprend du tabac naturol ou un
subst | twt &e Pm“'@cafHWETSE'SW'EG%’P’!"F"G‘r'P"&r'&aS lagislledp eengendratiay|dg |a cpmposition organo-
revendi cat i onleRtiqugestgompriseantre envirgn}8§380Q0P8M- o f uner sel on | a revendi catl on
dndans ) gggremusu &uﬂo%&a%&%%&%ﬁﬁ% olatufe Eﬁm’ﬁﬁ"‘%"‘%% Aol %8 2o
eritourer le ta ac r?e‘ftu?af' Cu un su stltu o ae{ ac, qui contlent environ 5
a 50. 009 ppm Hliliewnsalon Bitgendidatians, dingiaduel IS@inpogitibn sng&mnpdiqae 6 présbilie adison deriviron?
ou 3. 30 7. shkdpappmol on | a revendication 8, dans |equel |a conposition
or ganol epti que esat prbsente raitson d' environ 5 A 50.000 ppm 8. Prodult
al i ment ai r & aPEfdkdiventsig H??r‘@'rﬁ?mﬂ'ﬁn%‘f"cﬁﬁ‘lﬁ"lt alimentgig qogtepast ¥ne compesiton ergaso-
conposi ti on o!"@%ﬁ"[%se"T“é‘b'teY??F""% o8 H29M 3 a revendication 1, 2 ou 3. 35 9.
Pr odui t ¥al jjne

oe Bl aﬁmé}ﬁ%‘?rﬁ%rn?ﬁsgg%nQQmL&f%&‘égﬂ%gﬁs?{dua?lapﬁoduﬁ'ﬁﬂf%nnlai%%!?éut l?fg?r

produit alinentaliye ea mentaire aroma
sel on&a r ev@nehiobuiialinehtdre adﬂﬂﬁsdsﬂﬁhfle kevbridichtion O} dahs i8duel® produitiafiméntidire bst ullgdtdaB AU,
un cookl e, unurcdoakik @fi cratker, (MEpaln culinalcsesaer eal e. 11. Gonmme ar omati ses

conprengnt une base de gorme et une conposition organol eptique solon |a
reve\r'f di cat gprnrme aromaig %oomprenant une base de gomme et une composition organoleptique selon la reven-
dicatlon1 20u3.

dloxolane

12. Bonsso aromatisée comprenant un liquide buvable et une composmon organoleptique selon la revendi-
cation:1, 2 ou 3.

45
13. Utilisation de dérivés de dicarboalcoxy dioxolane de formule | selon I'une quelconque des revendications
1 4 3 en qualité de précurseurs de saveur ou d'ardme,
14. Procédé de fabrication de composés de formule :
50
R
o) —_—
Y°Z'/ f
: S
A
i i ;

dans l;quelle
R1 et 32 représentent indépendamment le composé -CO,R? dans lequel R? représente H ou un radical
alkyle mféneur & la condition qu'au moms {'un des radicaux R?, R2 et R3 soit un radical alkyle inférieur,

O

i : 25
:



12. Boi ssop aromati seo conprenant un |iquids buvable et une conposition
organol epti que solon la revendi- cation 1, 2 ou 3. 45 13. Uilisation de
derives de di car boal coxydl oxol ane depéswsep2 e | sal on une quel conque des
revendications 1 a 3 on gual ite de precurseurs de saveur ou d arQOre. 14.

P de de f t lle RI ot
ZrSSSrgseﬁt eﬁgrl iR 'Efé‘ﬁe %?%IO'?BIQ"’"?EO%E' %éj’%ﬁg"egans ?Pﬁ'ﬂ%a?ggrbgent oOH

Cu un-radi cal Tt eri eor )&e‘ia COMEeE i on qu' au |n0| ns |'un des
radi cauy R, R2 et R3 soit un radical alkyle inferieur, 25 1 P~I1) LIIl1 E1 -

[11S1111111 EP0515622B1 e |iaison dlrec/x o | e groups
-CH=C(R4) -, dans |squel R( es radi eal al kyl e;

est, lorque Z est
une liaison directe, le co dans | equel n radi cal al kyle
infbrieur; et quand !Z est -CH=C(R4)-, Y reprbs 15 SS
~~~~~~~ m~R683 20 dans | equel Rs repr bsente H, un r df%al al kyl e I nf~rieur
ou OR7, R7 btant H ou un alkyle infbrfeur, qui consists A condenser un
al dbhyde YZ- Gifl@lequelRsesebnljadlcaualhmnféieacet al al kylique inferleur avec un

tartrate d' al RyandZlest-@H¥GHRA-; Y @Brésente :

HO-CHRI - CHRz OH f (I'1'l) de prief brence dans un solvant inerte en
prbsenc# d' un catial yssur aci de. 30 35 4/ 45 /S0 55 26
_ Re .
20 .
o/ dans lequel R® représente H, un radical alkyle inférieur ou OR?, R7 étant H ou un alkyle inférieur,

qui consiste & condenser un aldéhyde :
YZ-CHO {n
ou son diacétal alkylique inférieur avec un tartrate d'alkyle inférieur :
25 HO-CHR1-CHR2-OH ()
de préférence dans un solvant inerte en présence d'un catalyseur acide.
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