
EP 0 515 622 51 Description The present invention relates to organoleptic
compositions. More particularly, it relates to flavor and fra- grance con
positions which contain one  more dicarboalkoxy dioxolane derivatives which
are normally odor- 5   less but whch upon thermolysis, hydrolysis or both,
release an odorant or flavorant molecule. Flavor fddtives have long been
used to flavor a wide variety of consumer products, particularly tobacco
products, f.odstuffs, and gums. Flavor additives in such products may be
used to mask or attenuate undesir- able flavori or odorants, and to enhance
existing flavors or odors, or to provide additional flavors or odors not
initially present in the consumer product. 10     A principal strategy
currently employed to impart flavors or odors to consumer products is the
admixing of the flavorant chemicals within a matrix that slows or prevents
their release until the product is pyrolyzed, heated, masticated or wetted.
Aternatively, the flavoring chemical may be covalently bound to an
auxilliary componentito form a higher molecular weight molecule of low
volatilitiy. The flavorant is then released upon pyrolysis, heating
orsolvolysis of the tobacco orfood product. For example, European Patent
Publication 186, 15  502 describIed the use of a plastic capsule that
releases flavorants when mechanically crushed. U.S. Patent No. 4,001,438
described flavor compositions for use in orally utilizable compositions
which may be either chewing gum compositions, chewable medicinal tablets,
chewing tobacco or toothpaste. The flavor Is controllably released from the
flavor compositions over an extended period of time under hydrolytic
conditions. 20      U.S. Patent No. 4,263,473 describes smoking tobacco
compositions or substitute smoking tobacco com- positions which upon
smoking release substantially evenly and uniformly over an extended period
of time. U.S. Patent No. 3,818,107 describes a chewing gum containing a
flavor release composition comprising polymer backbones with flavor groups
appended therto. The flavor moieties are released from the polymer backbone
by hydrolysis which is achievable by mastication of chewing gums containing
the flavor groups. 25      As an ajternative method, the flavori g
chemicals may be covalently bound to an auxilliary component to form a
high'r molecular weight moleculeof low volatility. The flavorant is
released upon pyrolysis, heating or solvolysis 4 the tobacco or food
product. In genet!, inventions employing the second strategy use an ester
or carbonate linkage of a higher mo- lecular weight molecule to a alcoholic
flavor molecule. In such a system, a flavor molecule is covalently bound 30
to a polymef and may be depicted by the following generalized structure: 0
Ok. wherein RI represents a lower alkyl group such as methyl, RO represents
aflavorantradical such as men- 40  thyl and n Is an integer of from 2 to
10,000. This approach has been demonstrated in a number of U.S. Patents.
For example, U.S. Patent No. 4,212,310 describes different flavored smoking
tobacco products wherein some of the products contain an alcohol fla-
vorant-release composition which delivers the flavor note of the alcohol
upon pyrolysis. U.S. Patent No. 4,119,106 describes alcohol
flavorants-release polymeric derivatives which are designed 45  to enhance
tobacco smoke by releasing an alcohol flavorant to tobacco smoke without
wasting the natural fla- vor of the resultant main stream tobacco smoke.
U.S. Patents Nos. 4,578,486 and 4,538,628 describe smoking tobacco
compositions which contain diox- ane diester lavorant-release additives.
VWhen subjected to normal smoking conditions such as cigarettes, the
diester add Ive decomposes to release alvolatile pyrolysis (alcohol or
phenol) component which provides fla- 50  vor-enhanc  properties to the
mainstream smoke and enhances the aroma of the sidestream smoke. U.S. Pents
Nos. 4,701,282, 4,538,627 and 4,540,004 describe the use of ketoester or
carbonate corn- 



pounds as havorant additives which under cigarette smoking conditions
pyrolyze to release flavorants which enhance the flavor of the mainstream
smoke and the aroma of sidestream smoke. Acetalsihave also been used as
vehicles to covalently bind aldehyde flavorants. For example, U.S. Patent
55  4,296,137 describes the use of 1-ethoxy-1 -ethanol acetate as aflavor
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 describes the
use of acetate as aldehyde generators in foodstuff applications. 2
EP0515622B1 U.S. Patent No. 3,625,709 describes food flavoring and aroma
enhancers consisting of acetaldehyde com- bined with carbohydrates to form
compositions which release acetaldehyde when combined with hot water or
with cold w ter. 5      U.S. P tent No. 3,857,964 describes~controlled
release flavor compositions useful in flavor compositions which corn se
flavor particles formed from a dispersion of flavor acetal or ketal In
polymeric binders. The controlled r31ease flavor compositions have multiple
means of control, one of which is the hydrolysis of the flavor acet4l or
ketal. These controlled release flavor compositions are useful in chewing
gums. U.S. Patent Nos. 4,690,157 and 4,607,118 describe tobacco
compositions which contain flavor release 10  additives Aiich, under
cigarette smoking conditions, pyrolyze In a "retro-aldol" fragmentation
reaction into products wlich enhance the flavor and aroma of the cigarette
smoke. The present invention provides organoleptic compositions which
contain one or more compounds which, upon thermolysis, hydrolysis or both,
release an odorant molecule. Exemplary of applications for the compo-
sitions of the present Invention are tobacco products such as cigarettes
and tobacco paper; foodstuffs such 15  as cakes, cookies, crackers, breads
and cereals; beverages such as tea and coffee; and gums such as chewing
gums. These compositions contain a dicarboalkoxy dioxolane derivative of
formula 20                                           X R 25  wherein R1 and
R2   are, independently, -CO2Rf wherein R3 is -H or lower alkyl, provided
that in at least one of RI and R2, R3 is lower alkyl; wiherein Z is a
direct bond, or -CH=C(R4)-; where R4 Is -H or an alkyl group; and Y
is 30- or        RRQ 35 where R5 and Rs are independently -H. lower alkyl
or -OR7 where R7 is -H or lower alkyl. The compound or compounds are
present In an amount such that, when subjected to hydrolysis, pyrolysis or
both, provide an organoleptically effective level of flavor or aroma. 40
As used throughout this specification, the term "organoleptic refers to
compounds which stimulate the sense of smell or taste, and are thus
perceived as having a characteristic odor, flavor or both. The terms
"odor", "fragrance" and "smell" are used interchangeably whenever a
compound is referred to as an organoleptic which Is intended to stimulate
the sense of smell. The terms "flavor", "flavoring" and ffla- vorant" are
also used interchangeably whenever an organoleptic compound Is referred to
which is intended to 



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 s bstitutes" are used in the
conventional sense and include smokable as well as lDon-smokable forms in
which lobacco is regularly used, e.g., cigarettes, snuff, chewable composi-
50  tions and tide like. Alkyl (Ircluding the alkyl portion of alkoxy and
alkylthio) - a branced orunbranched saturated carbon chain containing - to
12 carbon atoms with lower alkyl representing a chain containing 1 to 6
carbon atoms. The ordanoleptic compositions of the, Invention contain one
or more compounds which can be readily pre- pared by methods known to those
skilled in the art. Exemplary methods are set forth in the example section
55   below. The usual method involves condensation of an aldehyde 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 acids may be used. Some acids
which may be used are p-toluenesulfonic acid, sul- 3    EP 0 515 622 B1
furic acid, phosphoric acid, hydrochloric acid, methanesulfonic acid,
pyridinium p-toluenesulfonate, ferric chlor- ide, acidic cay, acidic ion
exchange resins, zinc chloride and titanium tetrachloride. Preferr d acids
include p-toluenesuffonic acid, methanesulfonic acid and pyridinium
p-toluenesulfonate. 5   The most preferred acid is p-toluenesulfbnlc acid.
Avarielfy of inert solvents may be used, such as toluene, benzene, xylene,
cyclohexane, hexane, di methyl formamide, chlorobenzene and dichloroethane.
The preferred solvents are toluene, xylene or dimethylforma- mide. The lst
preferred solvents are tcluene and dimethylformamide. The waer formed in
the reaction maV be removed by azeotropic distillation or by interaction
with a water 1o  scavenging$agent such as a trialkyl orthoformate (alkyl is
C1 to C5 and is usually the same as the lower alkyl in the tartrdte),
molecular sieves, sodium sulfate and the like. In addition, the compounds
may be prepared by first converting the aldehydes of the invention to the
cor- responding di-lower alkyl acetals (lower alkyl should be the same as
the lower alkyl in the desired tartrate). Reaction of the acetals with a
dialkyl tartrate under the conditions similar to that used when starting
with an 15  aldehyde will result In formation of the compounds. Converient
methods of preparation are described in the following publications: P.
Kocienski et al., Synthetic Comm., 1984, 14, pp. 1087-1092 L.A. Paguefte et
al., J. Org. Chem., 1985, 50, pp. 5528-5533 M. Demuth et al., J. Am. Chem.
Soc., 1986,108, pp. 4149-4154 20        Y. Masaki et al., Chem. Letters,
1983, pp. 1835-1836 H. Yamamoto et al., J.Am. Chem. Soc., 1985, 107, pp.
8254-8256 T.W. Greene, "Protective Groups in Organic Synthesis", Chapter 4,
John Wiley & Sons, New York, 1981 The organoleptic compositions may be used
as flavorants in tobacco compositions, as sustained release odorants to
mask or enhance the odors of burning tobacco products, In beverages, in
microwaveable foods, 25  and In the preparation of chewing gums. The
compounds used in the compositions are virtually odorless and tasteless
under normal temperatures 



and atmospheric conditions, i.e., about 10-50 degrees Celcius and about 20
to 100% relative humidity, and exist as stale solids. However, when heated
to higher temperatures, i.e., about 70 to about 300 degrees Cel- cius, in
the resence of moisture or steam, they undergo a transformation in which
the aldehyde is released. 30     Illustralive examples of preferred species
and preferred Isomers respectively are shown below: (41,
R)-2-(3-Ethoxy-4-hydroy-phenyl)-4,5-dicarboethoxy-1,3-dioxolane I
I 35                                         t 0 40
002HS
(4R,5R)-2-(3-Methoxy-4-hydroxy-phenyl)-4,5-dicarboethoxy-1,3-dioxolane 45
C022H5 6D   |                  H       t       C~~~~~~~~~~02C2145 HoGH
(4RqR)-2-(4-Methoxyphenyl)-4,5jplcarboethoxy-1,3-dioxolane 55 4    EP 0 515
622 81 10        (4R,0R)-2-(4Methylphenyl)-4,5-dicarboethoxy-1 .3-dioxotane
C02C2H5 25 <~~~ sC020:2H5 201
(4R,5R)-2-(4-Methylphetedny)-4,5-dicarboethoxy-1 ,3-doxolans 25
on     002C2K5 j                            CC0202H5 40 35 40
(4R,5R)-2-(3-Methoxy-4-hydroxy-phenyia4o5-dicarbomethoxy-1 ,3-dioxolane
_,CO2CH3 45                                                    I H  O )
~~CO2CH3 30            1                        g OCH3 (E-R,(R-5R)
2-(1-Hexyl-2-phenyl-1-ethenyl)-4,5-dicarbomethoxy-1 ,3-dioxolane 5  2O
CO2CH3 N            C611  XCO2CH3 46
0~~~~~~~~~~~    EP 051562251
(E)-(4R,5R)-2-(1-Hexyl-2-phenyl-1-ethenyi)-4,5-dicarboethoxy-1 ,3-dioxolane
01C02C2HS 



5                                              0  nC~~~ 10 However, the
compounds useful in the compositions of the present invention are not
limited to any par- ticular stereoilsomer, and all possible stereoisomers
are included within the scope of the Invention. The compounds of the
present invention possess organoleptic properties and therefore permit the
devel- opment of methods useful In enhancing the flavor of foods. These
compounds are also useful in enhancing i5  the odor, masking any unpleasant
odor or enhancing the flavor of tobacco products. Compositions of the
present invention contain these compounds individually or in combination in
an amount effective to enhance a characteristic flavor or odor of a
material. More commonly, however, the com- pounds are mixed with other
flavor or fragrance components in an amount sufficient to provide the
desired flavor or odor characteristic. 20     The amount required to
produce the desired, overall effect varies depending upon the particular
compound chosen, the product in which It will be used, and the particular
effect desired. For example, depending upon the selection and concentration
of the compound or compounds chosen, when added elthersinglyoras a mixture
to cigarette tobacco at levels ranging from about5 ppm to about50,000 ppm
it tends to enhance the smoking flavor, mask undesirable smoking odor or
both. 25     An important property of these compounds is that the flavorant
or odorant Is covalently bound as a non- volatile compound and it Is only
when the tobacco product is ignited and burns that the flavorant or odorant
Is released. These 4ompounds are, conveniently,present eltherseparately or
as a mixture at levels ranging from about 5 ppm to about 50,000 ppm by
weight oh the media enclosing the tobacco which serves to incorporate the
30  odorant or flavorant In the side-stream smoke as the tobacco product
burns. Air borne flavorants, odorants or both aloig with other combustion
products are thus introduced. This newly formed odorant or flavorant serves
to enhance or mask the smoking odors depending upon selection and use
levels of the compounds. These Compounds are particularly useful in the
flavoring and aromatizing of certain cooked foods. For example, thp
compounds eithersinglyoras a mixture added to cake batter Impartan
appropriate baking aroma 35  to the cake as it is heated, as well as impart
a flavor to the finished product. Typically, the compounds are employed at
levels ranging from about 0.05 to about 5.00%. The flavor of chewing gum
may be enhanced by the addition of these compounds. A selected compound or
mixture of compounds are kneaded into a gum base at levels ranging from
about 0.1 to about 10.0% by weight. The6 appropriate flavors are released
In the resulting gum upon mastication. 40     These compositions may, when
used as additives to a foodstuff or tobacco product, contain or be added
along with other ingredients. Such other ingredients Include emulsifiers,
carriers, binders, sweeteners, sta- bilizers, buffers and suitable
solvents, etc. The present Invention relates also to particular novel
dicarboalkoxy dloxolane derivatives as such. The novel compounds are
dicarboalkoxy dioxolane derivatives having the formula 45 RI /0- Y-Z-r11 0
50                                               R   2 wherein R1 and R2 I
are, independently, -CO2R3 wherein R3 is -H or lower alkyl, provided that
In at least one of R' a and R2, R3 is lower alkyl wherein Z is a direct
bond, or -CH=C(R4)-; where R4 is an alkyl group; 



55           jand Y          is, when Z Is a direct bond, 6    EP0515622B1
<O5 K~~cx or OR5 .
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I   . where R6 is lower alkyl; and 10  Y,
when Z Is -CH-C(R4)-, is I .185                                     Re
where Rs is H, lower alkyl or OR7, where R7 is H or lower alkyl. These
compounds are prepared - as outlined above - by the condensation of an
aldehyde 20                                       YZ-CHO      ("l) or its
di-lower alkyl acetal, with a lower alkyl, e.g. diethyl, tartrate
HO-CHR1-CHR2 OH      (ll) preferably in an inert solvent in the presence of
an acid catalyst. The following examples serve to illustrate embodiments of
the invention and the advance over the prior 25  art The examples are
presented to illustrate and not to limit the scope of the Invention. All
parts, proportions, percentages and ratios used in the examples are by
weight unless otherwise indi- cated. Example I 30 (4R-5R)-2-t
Ethoxy-4-hydroxy-phenyl)4,5-dirarboethoxy-1,3-dioxolane. 35
c02CO 1H5 HO    C02C2H5 HOG'                 4
HOGS 002H2H5 0               oc A                  HO    C02C25
OCH3 A mixture of diethyl L-tartrate (309 9, 1.5 mol), ethyl vanillin (166
9, I mol), toluene (21) and p-toluenesul- fonic acid (5 g, 0.026 mol) was
heated at 115-1160C 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 I 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 9 (34% yield)
of (4R,5R)-2-(3-ethoxy-4-hydroxy-phenyl)-4,5-dicarboethoxy-1,3-dioxolane,
mp 78-80C, [Lc25 - 38.00 (c, 1.0, methanol). 1H-HMR (CDCI3) 8 7.17 (1H,
d,J-1.8 Hz), 7.06 (IH, dd,J=1.8 Hz co  and 8.10 Hz), 6.91 (IH, d,J=8.2 Hz),
6.07 (1H, a), 5.83 (IH, s), 4.91 (1H, d,J4.0 Hz), 4.80 (IH, dJ=4.0 Hz),
4.37-4.25 (4H, 2q, overlapping, J=7.2 Hz), 4.15 (2H, q,J=7.0 Hz), 1.45 (3H,
t,J=7.0 Hz), 1.38-1.29 (OH, 2t, over- lapping J=-72 Hz). IR (KBr) 3390,
2980. 2930, 1735, 1600 cm-'. MS mle (% abundance) 354 (55), 326 (3),
281(40), 182 (85), 167 (85), 154 (100), 137 (70), 110 (30), 93 (10), 81
(10), 53 (5). 65  Example 2
(4R,5R)-2-(3-Methoxy-4-hydroxy-phenyl)-4,5-dicarboethoxy-1,3-dioxolane. 7  



EP 0 515 622 B1 5t                   0 utC02C2H5 HO hhI
HOXCOsCaiHs                 HO       IO        O2C2HtS OCH3 10 ln afashion
similar to that described in Example 1, vanillin was condensed with diethyl
L-tartrat to provide
(4R,5R)-2-(3-methoxy-4-hydroxyphenyl)-4,5-dlcarboethoxy-1,2-dioxolane, mp
62-64C, [q]25-41.70 (c, 1.5, methanol). 'H-NMR (CDC13) 87.20 (1H, dJ=1.8
Hz), 7.03 (1H, ddJ=1.8 Hz and 8 Hz), 6.90 (IH, d,J=8 Hz), 6.09 (IH, s),
5.88 (IH, s), 4.92 (IH, d,J=3.8 Hz), 4.81 (1H, d,J=3.8 Hz), 4.36- 15  4.24
(4H, 2q, overlapping, J=7.1 Hz), 3.90 (3H, s), 1.38-1.28 (OH, 2t,
overlapping, J=7.1 HZ9. IR (KBr) 3500, 2970, 1740: 1605 cm-1. MS mWe (%
abundance) 340 (2), 267 (14), 168 (100),151 (95), 137 (50), 109 (10), 65
(10), 43 (6). Example 3 20
(4R,5R)-2-(3,4-Methylenedioxyphenyl)-4,5-dicarboethoxy-1,3-dioxolane. 25
C02C2H5 O0         CHO        HO    C02C2H5                0
O2C2HS 30 A mixtutre of piperonal (60 g, 0.4 mol), triethyl orthoformate
(59.2 g, 0.4 mol), toluene (250 ml) and p-tol- uenesulfonl$ acid (2 g, 0.01
mol) was heated at 100-110C for 0.5 h. Diethyl L-tartrate (103 g, 0.5 mol)
was added to the hot solution over a 10 mh. period. The mixture was then
heated at reflux for 2 h. Subsequently overa 3 hoerperiod, distillate (150
ml) was collected (pot temperature 840C to 1100C). The mixture was cooled
35  (250C) and washed with sodium bicarbonate solution (2 x 50 ml) and
brine (1 x 50 ml). Evaporation of solvents under reduced pressure provided
130.7 g of crude product. Recrystallization from methanol provided 90 g
(67% yield) of (4R,5R)-2-(3,4-methylenedioxyphenyl)-4,5-di-
carboethoxy-1,3-dioxolane, mp 39-40G, [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 Hz .,t 40  and 7.9 Hz),
6.80 (1H, d,J=7.9 Hz), 6.06 (IH, s), 5.97 (2H, s), 4.91 (1H, d,J=4.0 Hz),
4.80 (IH, d,J4.0 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 mre (% abundance) 338 (3), 265 (16), 166 (100), 149 (96), 135
(64), 121 (35), 93 (10), 65 (12), 43 (8). 45  Example 4
(4R,5R)-2-(2-Phenyl-1-ethenyl)-4,5-dicarboethoxy-1,3-dioxolane. 50 OC2H5
COAH5 HO    COj2qHA I                                          C
%211< 56                              HO  Cc2C2HS
C0C2H5 Amixture of cinnamaldehyde dlethylacetal (223.0 9,1.08 mol), diethyl
L-tartrate (290 9,1.41 mol), toluene (1100g) and pyridinium
p-toluenesulfonabe(1.79) was heabedat92-110Cfora6 hourperiod. Duringthe
heat- t                              8   



EP0515622B1 ing period, volatiles (250-300 ml) were removed by distillation
through an 8" Vigreux column. The mixture was cooled (250C) and washed with
aqueous sodium bicarbonate solution (350 ml) and brine (4 x 200 ml). Evap-
oration of solvents and crystalifzation of the residue gave 250 g (72.3%
yield) of (4R,5R)-2-(2-phenyl-1-ethe- 5
nyl-4,5-dicarboethoxy-1,3-dioxolane, mp 55.5-56.,C, [drD -5.20 (c, 0.1,
methanol). 1H-NMR(CDC13) 67.45-7.26 (5H, m), 6.86 (1 H, d,J=16.1 Hz), 6.26
(I H, ddJ 8 Hz and 16.1 Hz), 5.82 (1 H,,d,J=6.8 Hz), 4.87 (1 H, d,J=3.6
Hz), 4.78 (1H, d,J=3.6 Hz), 4.36-4.26 (4H, 2q, overlapping J=7.1 Hz),
1.38-1.31 (6H, 2t, overlapping, J=7.1 Hz). IR (KBr) 2970, 2890, .1745,
1720, 1450, 141Q0crn-'. MS m/e (% abundance) 320 (2), 247 (6), 148 (38),
131 (78), 115 (100), 95 (80), 91 (8), 77 10  (15), 55 (14). Example 5
(4R,5R)-2-(4-Methoxyphenyl)-4,5-dicarboethoxy-1,3-dloxolane. 15 C02C2H5 CHO
0CJ  HO   C02C2H5                  - 20    ~     ( C       O     +     liN
~ ~ OC C  HO    C02C2H5     Cla0 A mixture of triethylorthoformate (108 g,
0.74 mol) anisic aldehyde (89.4 g, 0.66 mol), diethyl L-tartrate 25  (153.1
g, 0.743 mol), dimethylformamide (294 g) and p-toluenesulfonic acid (1.3 g)
was heated at 100-105C for 4 h. During the next 5 h, low boiling materials
(100 ml) were removed by distillation (maximum pot temper- ature: 100I,
300-360 mm vacuum). Sodium acetate (0.62 g) was added. Most of the
dimethyiformamide was then removpd under reduced pressure (10 mm, maximum
pot temperature 1100C). The residue was cooled (250C) and iluted with
toluene (500 ml). rhe mixture was washed with aqueous sodium bicarbonate
(100 ml) 30  and with brine (3 x 200 ml). Removal of solvents gave 211 g of
crude product. Chromatography of a portion of the crude productfollowed by
Kugelrohr distillation (0.5 mm, bath temperature 240-250oC)S gave a sample
of (4R,5R)-2-(4-methoxyphenyl)-4,5-dicarboethoxy-1,3-dioxolane, GLC purity;
498.6%, !a32"-31.6 (c, 1.14, ethanol). IH-NMR (CDCI8) 6 7.52 (2H, d,J=7.5
Hz), 6.91 (2H, d,J=7.5 Hz), 6.11 (1tH, s), 4.92 (1H, d,J=4.0 Hz), 4.81 (1H,
dmJ=4.0 Hz), 4.37-4.25 (4H, 2q, overlapping, J=7.2 Hz), 3   3.81 (3H, sa,
1.38-1.29 (6H, 2t, overlapping, J=7.2 Hz). IR (KBr) 2980,1750, 1610, 1590,
1510 cm-'. MS mle (% abundance) 324 (2), 251 (12), 152 (92), 135 (100), 121
(40),108 (16), 91 (5), 77 (14), 51 (5). Example 6 40
(4R,5R)-2-(4-Methylphenyl)-4,5-dicarboethoxy-1,3-dioxolane. ooz~~CHO    HO
C0CwzHs                                            2 gS<c22 CH30
HO    C02C2H5                      1:iI2CO2C2HB 50     In a fashion similar
to that describediin Example 3, p-tolualdehyde was condensed with diethyl
L-tartrate to provide
(,IR,5R)-2-(4-methylphenyl)-4,5-dicarboethoxy-1,3-dioxolane, an oil, GLC
analyVAs: 93%, [a(d -9.6 (c, 0.1, methanol), 1H-NMR (CDCI3) 8 7.47 (2H,
d,J=8.0 Hz), 7.18 (2H, d,J=8.0 Hz), 6.12 (1)1, s), 4.93 (1 H, d,J=4.0 Hz),
4.81 (1 H, d,J=7.2 Hz), 4.34-4.22 (4H, 2q, overlapping, J=7.2 Hz), 2.34 55
(3H, s), 1.3b-1.26 (6H, 2t, overlapping, 4=7.2 Hz). IR (film) 2980, 1740,
1615 cm-'. MS mfe (% abundance) 308 (2), 293 (1), 279 (1), 235 (12), 138
(68), 119 (100), 105 (50), 91 (20), 77 (8), 43 (6). 9    



EP 0 515 622 51 Example 7
(4R,5R)-2-(3-Methoxy4-hydroxy-phenyl)-4,5-dicarbomrethoxy-1,3-dioXoiane. 5
41*.CHO    HO  CO2CH3 HO                     HO   Q2CH3
I          002CH3 HO OCH3 15 In a fashion similar to that described for
Example 3, vanillin and dimethyl L-tartrate were condensed to provide
(4RS,5R)-2-(3-methoxy-4-hydroxy-phenyl)-4,5-dicarbomethoxy-1,3-dloxolane,
mp 88-90C, [ac"G' -35.1 (c, 0.1, methanol). 1H-NMR (CDCI3) 8 7.20 (IH,
d,J=1.8 Hz), 7.06 (IH, dd,J=1.8 Hz and 8.2 Hz), 6.19 (1H, d,J=8.2 Hz), 6.08
(IH, s), 5.82 (1H, s), 4.96 (1H, d,J=3.8 Hz), 4.85 (1H, d,J=3.8 Hz), 20
3.91 (3H, a). 3.87 (3H, s), 3.84 (3H, s). IR (film) 3450, 1750, 1600, 1510,
1460, 1430 cm-'. MS m/e (% abun- dance) 313 (2), 312 (12), 253 (40), 168
(84), 151 (100), 124 (22), 109 (14), 59 (18). Example 8 25
(E)-(4R,5R)-2-(1-Hexyl-2-phenyl-1-ethenyi)4,5-dicarbomethoxy-1,3-dloxolane.
OCH3              ''CO2CH3 30                   OCH8       +
CO2CH3                         /0 bJ   ' n-CH,1           HpXCOZCH3
n-C6H11    CO2C3 35  In a fashiodn similar to that described In Example 4,
a-hexylcinnamaldehyde dimethyl acetal and dimethyl L- tartrate were
condensed to provide a mixture of (E)- and
(Z)-(4R,5R)-2-(1-hexyl-2-phenyl-1-ethenyl)-4,5-dl-
carbomethoxy-1,3-dioxolane in an approximate ratio of 90:10.
Crystallization provided the pure E-isomer, mp 49-500C, [a]", -2.20 (c,
0.2, methanol). 1H-NMR (CDCI3) 8 7.35-7.28 (5H, m), 6.74 (1H, s), 5.84 (1H,
s), 4.86 (1 H, dJ=4.4 Hz), 4.70 (1 H, dJ=4.4 Hz), 3.85 (3H, s), 3.80 (3H,
s), 2.34-2.27 (2H, m), 1.58-1.55 (2H, m), 40  1.37-1.26 (6H, m), 0.93-0.87
(3H, m). IR (KBr) 2900, 2840, 1730, 1430, 1340, 1200, 1100, 1060, 1030,
980, 950, 915, 870, 790, 750, 730, 6,90 cm-1. MS nWe (% abundance) 305 (4),
292 (17), 291 (100), 145 (18), 142 (25), 131 (73), 129 (76), 128 (26), 117
(74), 116 (17), 115 (51), 104 (29), 91 (57), 59 (31), 41 (25). Example 9
(E)-(4R,5R)-2-(1-Hexyl-2-phenyl-1-ethenyl)-4,5-dicarboethoxy-1,3-dioxolane.
OC2H5                                                         02C 2HS 50
HO   C02C2H5 Ho  C02CPH                        C6H11    C02C2H5 55     In a
fasion similar to that described in Example 4, a-hexylcinnamaaidehyde
diethyl acetal and diethyl L- tartrate wei.e condensed to provide a mixture
of (E)- and (Z)-(4R,5R)-2-(1-hexyl-2-phenyl-1-ethenyl)-4,5-di-
carboethox-1,3-dioxolane. Low temperature crystallization provided the pure
E-isorner, [clDJ -5.9 (c,0.1, methanol). 1H-NMR (CDCI3) 6 7.35-7.26 (5H,
m), 6.75 (1H, 9), 5.65 (11H, s), 4.87 (iH, d,J=4.5 10    EP 015622B1 Hz),
4.74 (1H, d,J=4.5 Hz), 4.36-4.25 (41H, 2q% overlapping, J=7.1 Hz),
2.38-2.32 (2H, m), 1.58-1.57 (2H, m), 1.38-1.25 (OH, 2t, overlapping, J=7.1
Hz), 1.38-1.22 (OH, m), 0.88-0.83 (3H, m). IR (film) 2900, 2840, 1750,
1450,1360, 1260,1200, 1100,1010,940,900,840, 730,680 cm-'. MS m/e (%
abundance) 404 (0.6), 333 (4), 



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). Example 10 1o  Preparatioro
of a Vanillin Cigarette A 1 % ethanolic solution of the compound from
Example I was applied to cigarette papers at the rate of 100 ppm. Tie paper
was incorporated Into cigarettes. Prior to smoking, no odor of vanillin was
observed. Upon smoking a strong, distinctly vanillin odor was observed In
the room air. 15 Example 11. Preparation of a Cigarette Containing Vanillin
Flavored Tobacco 20     A 1 % ethanolic solution of the product of Example
I was injected Into the tobacco of a typical American Blend cigarette at a
level of 100 ppm. Prior to smoking, no odor of vanillin was observed. Upon
smioking, the mainstream and sidestream smoke displyed a strong vanillin
odor. Example 12 25 Preparation of an a-Hexyl Cinnamic Aldehyde Cigarette A
1% ethanolic solution of the compound from Example 8 was applied to
cigarette papers at the rate of 100 ppm. The paper was incorporated Into
cigarettes. Prior to smoking, no odor of a-hexyl cinnamic aldehyde 30  was
observed. Upon smoking a slight (but distinct), pleasantjasmine-like floral
odor was observed in the room air. Example 1i I                      I 35
Preparatiorn 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. 40 Claims Claims for the
following Contracting States: CH, DE, FR, GB, IT, LI, NL 45 1. Organoleptic
compositions, comprising one or more dicarboalkoxy dioxolane derivatives of
the formula RI I R         I wherein 55      RI and R2    are,
Independently, rCO2RS 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 R4 is -H or an alkyl group; and Y    '      is    EP 0
515 622 B1 Hz), 4.74 (IH, dJ=4.5 Hz), 4.364.25 (4H, 2q overlapping, J=7.1
Hz), 2.38-2.32 (2H, m), 1.58-1.57 (2H, m), 1.38-1.25 (6H, 2t, overlapping,
J=7.1 Hz), 1.38-1.22 (6H, in), 0.88-0.83 (3H, mn). IR (film) 2900, 2840,
1750, 1450, 1360, 1260, 1200, 1100, 1010,940,900, 840, 730, 680 cm-'. MS
mWe (% abundance) 404 (0.6), 333 (4), 



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). Example 10 10  Preparation of
a Vanillin Cigarette A 1 % ethanolic solution of the compound from Example
1 was applied to cigarette papers at the rate of 100 ppm. The paper was
incorporated Into cigarettes. Prior to smoking, no odorof vanillin was
observed. Upon smoking a strong, distinctly vanilin odor was observed In
the room air. 15 Example 11. Preparation of a Cigarette Containing Vanillin
Flavored Tobacco 20      A 1% ethanolic solution of the product of Example
I was injected into the tobacco of a typical American Blend cigarette at a
level of 100 ppm. Prior to smoking, no odor of vanillin was observed. Upon
sinoking, the mainstream and sidestream smoke displyed a strong vanillin
odor. Example 12 25 Preparation of an a-Hexyl Cinnamic Aldehyde Cigarette A
1 % ethanolic solution of the compound from Example 8 was applied to
cigarette papers at the rate of 1 00 ppm. The paper was Incorporated Into
cigarettes. Prior to smoking, no odor of a-hexyl cinnamic aldehyde 30  was
observed. Upon smoking a slight (but distinct), pleasantjasmine-like floral
odor was observed In the room air. Example 1 1 i 35  Preparatiorg 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. Claims Claims for the following Contracting
States CH, DE, FR, GB, IT, Li, NL 46 1. Organoleptic compositions,
comprising one or more dicarboalkoxy dioxolane derivatives of the formula
60~~~~~~~ 60                                 Y-Z- F
~~~~~~~~R2 wherein so       RI and R2    are, independently, -C012R3
wherein R3 is -H or lower alkyl, provided that In at least one of RI and
R2, R3 is lower alkyl; wherein Z is a direct bond, or -CH=C(R4)-; where R4
is -H or an alkyl group; and Y            is 11 ~    ~~~~~ ,,,,,,,L  K,,
,,,ly    EP0515622B1 02 <0 ior   R 



where R' and R6 are Independently -H, lower alkyl or -OR7 where R7 is -H or
lower alkyl, which ire present In an amount such that, when subjected to
hydrolysis, pyrolysis or both, provide an or- 10      ganole ptically
effective level of flavor or aroma. 2. The composition of claim I
whereinthe dicarboalkoxy compound Is:
2-(3-ethoxy-4-hydroxy-pheny1)-4,5-dicarboethoxy-1 ,3-dioxolane,
2-(3-methoxy-4-hydroxy-phenyl)-4,5-dicarboethoxy-1 ,3-dioxolane, 15
2-(4-methoxyphenyl)-4,5-dicarboethoxy-1,3-dioxolane,
2-(4-methylphenyl)-4,5-dIcarboethoxy-1 .3-dioxolane,
2-(3,4-methylenedioxyphenyl)-4,5-dicarboethoxy-1 ,3-dioxolane,
2-(2-phenyl-I-ethenyl)-4,5-dicarboethoxy-1 ,3-dioxolane,
2-(3-methoxy-4-hydroxy-phenyl)-4,5-dicarbomethoxy-1 ,3-dioxolane, 20
2-(1-hexyl-2-phenyl-1-ethenyl)-4,5-dicarbomethoxy-1,3-dloxolane or
2-(1-hexyl-2-phenyl-l-ethenyi)4,5-dicarboethoxy-1,3-dioxolane. 3. The
composition of claim 2, wherein the dicarboalkoxy compound Is:
(4R,5R)-2-(3-ethoxy-4-hydroxy-phenyl)-4,5-dicarboethoxy-1 ,3-dioxolane, 25
(4R,5R)-2-(3-methoxy-4-hydroxy-phenyl)-4,5-dicarboethoxy-1,3-dioxolane,
(4R,5R)-2-(4-methoxyphenyl)-4,5-dicarboethoxy-1 ,3-dioxolane,
(4R,5R)-2-(4-methylphenyl)-4,5-dicarboethoxy-1 ,3-dioxolane,
14R,5R)-2-(3,4-methylenedio~xyphenyl)-4,5-dicarboethoxy-1 ,3-dioxolane,
;4R,5R)-2-(2-phenyl-1-ethenyl)-4,5-dicarboethoxy-1 ,3-dioxolane,
34R,5R)-2-(3-methoxy-4-hydroxy-phenyl) 4,5-dicarbomethoxy-1,3-dioxolane,
E)-(4R,5R)-2-(1-hexyl-2-phenyl-1-ethenyl)-4,5-dicarbomethoxy-1,3-dioxolane
or kE)-(4R,5R)-2-(I-hexyl-2-phenyl-1-ethenyl)-4,5-dicarboethoxy-1
,3-dioxolane. 4.  Asmolqing composition which comprjses natural tobacco or
a tobacco substitute and an organoleptic com- position of claims 1, 2 or 3.
5. The smoking composition of claim 4 wherein the concentration of the
organoleptic composition is be- tween about 5 ppm and about 50,000 ppm. 6.
A media suitable for enclosing natural tobacco or a tobacco substitute,
which contains between about 5 40 do   ppm and about 50,000 ppm of an
organoleptic composition of claims 1, 2 or 3. 7. The media according to
claim 6 wherein the organoleptic composition Is present In an amount of
from about 5 ppm to about 50,000 ppm. 45  8. A flavored food product
comprising a foodstuff containing an organoleptic composition of claims 1,
2 or 3. 9. A flavored food product as described in claim 8, wherein the
food product is baked. 10. The flavored food product according to claim 9
wherein the foodstuff is cake, cookie, cracker, bread or cereal ' 11.
Aflavored gum comprising a gum base and an organoleptic composition of
claims 1, 2 or 3. 12. Aflavcred beverage comprising an ingestible liquid
and an organoleptic composition of claims 1, 2 or 3. 55 13. The use of the
dicarboalkoxy dioxolane derivatives of formula I as given in any one of
claims I to 3 as flavor or aroma precursors. 14. Dicarboalkoxy dioxolone
derivatives of the formula:  ------------------ 12            1 III III~I
111111 11111 IIII110 1111   



EP 0 515 622 B1 RI 0 R2 where R1 anI R2    are, independently, -CO2R3
wherein R3 is -H or lower alkyl, provided that in at least one 10
of R1 and R2, R3 is lower alkyl; wherein Z is a direct bond, or -CH=C(R4)-;
where R4 is an alkyl group; and Y    t       b, when Z is a diredt bond, :
15                       K.                o f6           <    U
~~ ~ ~~~~~~or NO OR 20 where R5 Is lower alkyl; and Y.          when Z Is
-CH=C(R4)-, is 25 R0 90                   where RI is H, lower alkyl or
OR7, where R7 Is H or lower alkyl. 15. A comound selected from the group of
,2-(3-ethoxy-4-hydroxy-phenyl)-4,5-dicarboethoxy-1 ,3-dioxolane,
P2-(3-methoxy-4-hydroxy-phepyi)-4,5-dicarboethoxy-1 ,3-dioxolane, 35
{2-(3,4-methylenedbxypheny4)-4,5-dicarboethoxy-1,3-dioxolane,
!2-(3-methoxy-4-hydroxy-phenyr)-4,5-dicarbomethoxy-1 ,3-dioxolane,
2-(1-hexyl-2-phenyl-1-ethenyl)-4,5-dicarbomethoxy-1 ,3-dioxolane and
2-(1-hexyl-2-phenyl-1-ethenyi)-4,5-dicarboethoxy-1 ,3-dioxolane. ~>  4016.
A compound selected from the group of
40RR)-2-(3-ethoxy-4-hydroxy-phenyl)-4,5-dicarboethoxy-1 ,3-dioxoiane,
(4R,5R)-2-(3-methoxy-4-hydroxy-phenyl)4,5-dicarboethoxy-1,3-dioxolane,
(4R,5R)-2-(3,4-methy4enedioxyphenyl)-4,5-dicarboethoxy-1 ,3-dioxolane,
(4R,5R)-2-(3-methoxy-4-hydroxy-phenyl)-4,5-dicarbomethoxy-1 ,3-dioxolane,
4S
(E)-(4R,5R)-2-(1-heyl-2-phenyd-1-ethenyl)-4,5-dicarbomethoxy-1,3-dioxolane
and (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
50                                                Rt R2 whereli R1 ani R2
are, independently, I-C02R3 wherein R3 is -H or lower alkyl, provided that
in at least one of RI and R2, R3 Is lower alkyl; wherein Z is a direct
bond, or -CH=C(R4)-, where R4 is an alkyl group; and 13   



EP0515622B1 Y            is, when Z is a direct bond, 5X JZ (O~or
r ;~~ HO OR5 10 where R5 is lower alkyl and Y.   |       when Z Is
-CH=C(R4)-, Is 15 Row 20                    where Rs is H, lower alkyl or
OR7, where R7 is H or lower alkyl, comprising condensing an aldehyde YZ-CHO
(II) or its di-lower alkyl acetal, with a lower alkyl tartrate
HO-CHR1-CHR2-OH       (Ill) 25       , preferably In an inert solvent in
the presence of an acid catalyst. Claims for the following Contracting
State: ES 1. Organoleptic compositions, comprising one or more
dicarboalkoxy dioxolane derivatives of the formula 30 R1 :ztR2 wherein R1
and R2    are, independently, -CO2R3 wherein R3 is -H or lower alkyl,
provided that In at least one of RI and R2, R3 Is lower alkyl; wherein Z Is
a direct bond, or CH=C(R4)-; where R4 Is -H 40                    or an
alkyl group; and Y            is 45t Nor    RSI where R5 and Rs are
independently -H, lower alkyl or -OR7 where R7 is -H or lower alkyl, a0
which are present In an amount such that, when subjected to hydrolysis,
pyrolysis or both, provide an or- ganoleptically effective level of flavor
or aroma. 2. The composition of claim I whereintthe dicarboalkoxy compound
is: 2-(3-ethoxy-4-hydroxy-phenyl)-4,5-dicarboethoxy- 1 ,3-dioxolane, 55
2-(3-methoxy-4-hydroxy-phenyl)-4,5-dicarboethoxy-1,3-dioxolane,
~-(4-methoxyphenyl)-4,5-dicArboethoxy-1 ,3-dioxolane,
R2-(4-methylphenyl)-4,5-dicarboethoxy-1 ,3-dioxolane,
;2-(3,4-methylenedioxyphenyl)-4,5-dlcarboethoxy-1,3-dioxolane,
2-(2-phenyl-1-ethenyl)-4,5-dicarboethoxy-1 ,3-dioxolane, 14 *1llit 111111
11111 11111 CIM * C   L   N   S    



EPO.515622B1
2-(3-methoxy-4-hydroxy-phenyl)-4,5-dicarbomethoxy-1,3-dioxolane,
2-(1-hexyl-2-phenyl-1-ethenyl)-4,5-dicarbomethoxy-1,3-dioxolane or
2-(1-hexyl-2-phenyl-1-ethenyl)-4,5-dicarboethoxy-1 ,3-dioxolane. '5 3. The
composition of claim 2, wherein the dicarboalkoxy compound is:
(4R,5R)-2-(3-ethoxy-4-hydroy-phenyl)-4,5-dicarboethoxy-1 ,3-dioxolane,
(4R,5R)-2-(3-methoxy-4-hydroxy-phenyl)-4,5-dicarboethoxy-1 ,3-dioxolane,
14R,5R)-2-(4-methoxyphenyl).4,5-dicarboethoxy-1 ,3-dioxolane, 10
M(4R,5R)-2-(4-methylphenyl)-4,5-dicarboethoxy-1 ,3-dioxolane,
k(4R,5R)-2-(3,4-methylInedioxyph fyl-4,5-dicarboethoxy-1 ,3-dioxolane,
&(4R,5R)-2-(2-phenyl-1-ethenji)-4,5-dicarboethoxy-1 ,3-dioxolane,
4R,5R)-2-(3-methoxy-4-hydroxy-phenyl)4,5-dlcarbomethoxy-1,3-dloxolane,
*(E)-(4R,5R)-2-(1-hexyl-2-phenyl-1-ethenyl)-4,5-dicarbomethoxy-1,3-dloxolan
e or 15
(E)-(4R,5R)-2-(-hexyl-2-phenyl-1-ethenyl)-4,5-dicarboethoxy-1,3-dioxolane.
4. Asmoking composition which comprises natural tobacco or a tobacco
substitute and an organoleptic com- position of claims 1, 2 or 3. 5. The
smoking composition of claim 4 wherein the concentration of the
organoleptic composition is be- 20     tween about 5 ppm and about 50,000
ppm. 6. A media suitable for enclosing natural tobacco or a tobacco
substitute, which contains between about 5 ppm and about 50,000 ppm of an
organoleptic composition of claims 1, 2 or 3. 25  7. The media according to
claim 6 wherein the organoleptic composition is present In an amount of
from about 5 ppm to about 50,000 ppm. 8. A flavored food product comprising
a foodstuff containing an organoleptic composition of claims 1, 2 or 3. 30
9. A flavcred food product as describe , in claim 8, wherein the food
product is baked. 10. The flavored food product according to claim 9
wherein the foodstuff is cake, cookie, cracker, bread or cereal 11. A
flavoed gum comprising a gum base and an organoleptic composition of claims
1, 2 or 3. 12. AflavOred beverage comprising an ingestible liquid and an
organoleptic composition of claims 1, 2 or 3. 13. The use of the
dicarboalkoxy dioxolane derivatives of formula I as given in any one of
claims I to 3 as \   40      flavor Or aroma precursors. 14. Process for
the manufacture of the compounds of formula -RI y z /    -               r
R2 50      wherein R1 and R2    are, Independently, iCO2R3 wherein R3 is -H
or lower alkyli provided that in at least one of RI and R2, R3 is lower
alkyl; wherein Z is a direct bond, or -CH=C(R4)-; where R4 is an alkyl
group; and Y            is, when Z is a direct bond, 55 15 l
111111111111111111111111 1111 



*   C   L  M   S  *    EP 0 515 622 B1 or \   5  OHO where Rs is lower
alkyl; and 10      Y,            when Z is -CH=C(R4)-, is 15.0 where RO Is
H. lower alkyl or OR7, where RT is H or lower alkyl, comprising condensing
an aldehyde 20                                          YZ-CHO       (II)
or its di-lower alkyl acetal, with a lower alkyl tartrate HO-CHRI-CHR2-OH
(111) preferably in an inert solvent In the presence of an acid catalyst.
25 Patentanspr Ache PatentansprUche fir folgende Vortragastamten: CH, DE,
FR, GB, IT, LI, NL 30 1. Organoleptische Kompositionen, enthaltend ein oder
mehrere Dicarbalkoxydioxolan-derivate der Formel I i:
~~~~~R1 36   '                           S~.0111R2 worin RI und R2
unabhingig voneinander -CO2R3 darstellen, worin R3 -H oder nieder Alkyl
sind, voraus- _   40                    gesetzt, dass mindestens elner der
Rests R', R2 und R3 niederAlkyl ist, und worin Z sine direkte Bindung oder
die Grupplerung -CH=C(R4)- ist, worin R4 -H oder ein Alkyirest ist, und Y
irner der Rests 45 odor        Rs 50 worin Rs und Rs unabhingig voneinander
-H, niederAlkyl oder-OR7 sind, worin R7-H oder nieder Alkyl ist, vorlegqend
in elner Menge, dass, wenn der Hydrolyse, Pyrolyse oder beiden Reaktionen
unterworfen wird, eine f or eine entsprechende Geschmackstoff- oder
Riechstoffkomposition organoleptisch wirksame 55       Menge, entsteht. 2.
Eine Komposition gemass Anspruch 1, mit I ausgewAhit aus der folgenden
Gruppe: g-(3-Ethoxy-4-hydroxy-phenyl)-4,5-dicarboethoxy-1 ,3-dioxolan,
2-(3-Methoxy-4-hydroxy-phenyl)-4,5-dicarboethoxy-1 ,3-dioxolan, 16 I
011111 III  IIDD11    



EP Q 515 622 1 2-(4-Methoxyphenyl)-4,5-dicarboethoxy-1 ,3-dioxolan,
2-(4-Methylendloxyphenyl)-4,5-dicarboethoxy-1 ,3-dloxolan,
2-(3,4-Methylendioxyphenyl)-4,5-dicarboethoxy- 1,3-dioxolan, J  5
2-(2-Phenyl-1-ethenyl)-4,5-dicarboethoxy-1,3-dioxolan,
2-(3-Methoxy-4-hydroxy-phonyl)-4,5-dicarbomethoxy-1 ,3-dioxolan,
2-(1-Hexyl-2-phenyl-1-ethenyl)-4,5-dicarbomethoxy-1,3-dioxolan und
2-(1-Hexyl-2-phenyl-1 -othenrl)-4,5-dicarboethoxy-1 ,3-dioxolan. 10  3.
Die Komposition gemiss Anspruch 2, mit I ausgewihit aus der folgenden
Gruppe: (4R,5R)-2-(3-Ethoxy-4-hydroxy-phenyl)-4,5-dicarboethoxy-1
,3-dioxolan, $4R,5R)-2-(3-Methoxy-4-hydroxy-phenyl)-4,5-dicarboethoxy-1
,3-dioxolan, (4R,5R)-2-(4-Methoxyph enyl,5-dicarboethoxy-1,3-dioxolan,
(4R,5R)-2-(4-Methylphenyl)-4,5-dicarboethoxy-1 ,3-dioxolan, 15
'(4R,5R)-2-(4-Methylendioxyphenyl)-4,5-dicarboethoxy-1,3-dioxolan,
(4R,5R)-2-(2-Phonyl-1 -thenyl)-4,5-dicarboethoxy-1 ,3-dioxolan,
(4R,5R)-2-(3-Methoxy-4-hydroxy-phenyl)-4,5-dicarbomethoxy-1 ,3-dloxolan,
(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. 20 4.  En Raucherartikel, enthaltend natOrlichen Tabak oder
ein Tabaksubstitut und eine organoleptisch wirk- same Komposition einer der
Ansprliche 1, 2 oder 3. 5.  Raucherartikel gemassAnspruch 4, worin die
Konzentration derorganoleptischen Komposition zwischen 25      ungefahr 5
ppm und ungefahr 50O000 ppm betrAgt. 6.  En Medium zur Aufnahme von
natfirlichem Tabak oder sines Tabaksubstitutes, das zwlschen ungesahr 5 ppm
und ungefahr 50O000 ppm einer organoleptischen Komposition einer der
AnsprUche 1, 2 oder 3 enthilt. 30  7. Das Medium gemass Anspruch 6, Oorin
die organoleptische Komposition in elner Menge von ungefahr 5 ppm~bis
ungefahr 50O000 ppm betoIgt. 8. Aromatialerte Lebensmittel mit einem Gehalt
an einem Nahrungsmittel, enthaltend eine organoleptihche Komposition einer
der Ansprflche 1 < 2 oder 3. 35 9. Aromatisiertb Lebensmittel
gemissAnspruch 8, worin das Nahrungsmittel gebacken ist. 10. Aromatislerte
Lebensmittel gemass Anspruch 9, worin das Nahrungsmittbl sin Kuchen, ein
Cookie, sin Cracker, Brot oder sine Zerealle ist. 11. Ein aromatisierter
Kaugummi, enthaltend eine Kaugummibase und sine organoleptische Komposition
ei- ner dot AnsprUche 1, 2 oder 3. 12. En aromatisiertes Getrank,
enthaltend sine trinkbare Flassigkeit und sine organoleptische Komposition
einer der Ansprfuche 1, 2 oder 3. 45 13. Verwendung der
Dicarboalkoxydioxolanderivate der Formel I gemiss Anspruch 1, 2 oder 3 als
Rlech- odor Geschmackstoffprekursoren 14. Dicarboalkoxydioxolanderivate der
Formel 50 05            I                                   R2 worin I 



R1 undi R2    unabhAngig voneinander -CO2R3 darstellen, worin R3 -H odor
nieder AMkyl sind, voraus- gesetzt, dass mindestons einer der Rests RI und
R2 und R3 nieder Alkyl ist, und worin Z 17 I I    111111111101111 E 11111
11 IN '                                 *  ~~~~~~~~~~~~~~~C   L  M   S*
EP 0 515 622 51 sine direkte Bindung oder die Gruppisrung -CH=C(R4)- st,
worin R4 -H oder sin Alkylrest ist, und Y            ,falls Z sine direkte
Bindung ist, einer der Rests -/5 A.            KOIJ2IK             oder HO
10                                                               OR worin
R5 nieder Alkfl ist und Y    5       wenn Z -CH=C(R4)-!ist, den Rest 15 20
R6 darstellt, worin R6 -H, nieder Alkyl odor -OR17 ist, worin R7 -H oder
nieder Alkyl Ist. 25 15. Eine Verbindung aus der Gruppe:
2-(3-Ethoxy-4-hydroxy-phenyl)-4,5-dlcarboethoxy-1 ,3-dioxolan,
2-(3-Msthoxy-4-hydroxy-phenyl)-4,5-dicarboethoxy-1 ,3-dioxolan,
2-(3,4-Methylendloxyphenyl)-4,5-dicarboethoxy-1 ,3-dhoxolan, 30
2-(3-Methoxy-4-hydroxy-phenyl)-4,5-dicarbomethoxy-1 ,3-dioxolan,
2-(1-Hexyi-2-phenyl-1-ethenol)-4,5-dicarbomethoxy-1,3-dioxolan und
2-(1-Hexyl-2-phenyl-1-ethenol)-4,5-dicarboethoxy-1 ,3-dioxolan. 16. Esne
VerbIndung, ausgewihit aus der Gruppe: 35
(4R,5R)-2-(3-Ethoxy-4-hydroy-phenyl)-4,5-dicarboethoxy-1,3-dioxolan,
i4R,5R)-2-(3-Methoxy-4-hydioxy-phenyl)-4,5-dicarboethoxy-1 ,3-dioxolan,
k4R,5R)-2-(3,4-Methylendoxyphenyi)-4,5-dlcarboethoxy-1 ,3-dloxolan,
(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-dloxolan
und >  40
(E)-(4R,5R)-2-(1-Hexyl-2-phenyl-1-ethenyl)-4,5-dicarboethoxy-1 ,3-dioxolan.
17. Verfahren zur Herstellung der Verbindungen der Formel 45 worin 50
R1 und R2    unabhlngig voneinander -CO2R3 darstellen, worln Ra -H oder
nieder AJkyl sind, voraus- gesetzt dass mindestens einer der Rests R1 und
R2 und Ra nieder Alkyl ist, und worin Z eine direkte Bindun4 oder die
Gruppierung -CH=C(R4)- ist, worin R4 -H oder en Alkylrest ist und 



Y            ,falls Z sine direkts Bindung ist, einer der Rests C
., I II~l1111111111 11111 IlIIi 11 111    EP0516622B1 V 5
oX3(  ~~~~~~~Oder 4-,5
H OR5 worln Rs nieder Aiky! lot; und 10      Y            wenn Z -CH=C(R4)-
ist, den Rest 15                                          6 darstolit,
worin RO -H nieder Aikyl oder -OR7 ist, 20                    worin R7 -H
oder nleder Aikyl ist, dadurch gekennzeichnet, dass man einen Aldehyd der
Formel YZ-CHO      (1i) oder eines seiner Di-nieder-alkyl-acetale mit elnem
Aikyltartrat der Formel HO-CHR1-CHR2-OH       (111), 25      vorzugsweise
in elnem inertem Losungsmittel in Anwesenhelt sines sauren Katalysators,
umsetzt. Patentanspruche frir folgenden Vertragsstaat: ES 1.
Organoleptische Kompositionen, enthaltend ein oder mehrere
Dicarbalkoxydioxolan-derivate der Formel 30 35 worin R1 und R2
unabhlngig voneinander -CO2R3 darstellen, worin R3 -H odor nieder Alkyl
sind, voraus- gesetzt, dass mindestens einer der Rests RI, R2 und R3 nleder
Aikyl ist, und worin Z sine 40                       direkte Bindung oder
die Gruppierung -CH=C(R4)- ist, worin R4 -H oder ein Alkyirest ist, und Y
einer der Rests odor        R5 2 R6 50                   worln R6 und R6
unabhangig voneinander-H, niederAikyl odor-OR7 sind, worin R7 -H oder
nieder Alkyl ist, vorliegend in einer Menge, dass, wenn der Hydrolyse,
Pyrolyse oder beiden Reaktionen unterworfen wird, eine fOr eine
entsprechende Gescimackstoff- oder Riechstoffkomposition organoleptisch
wirksame Menge entsteht. 55 2.  Esne Kpmposition gemass Anspruch 1, mit I
ausgewghIt aus der folgenden Gruppe:
.-(3-Ethoxy--hydroxy-phenyl)-4,5-dicarboethoxy-1,3-dioxolan,
,-(3-Methoxy-4-hydroxy-pheny)-4,5-dicarboethoxy-1 ,3-dioxolan,
t-(4-Methoxyphenyl)-4,5-dicarboethoxy-1 ,3-dioxolan, 19~ ~~~~~I
lIIIIIXg,...,..  



EP0515622B1 2-(4-Methylendioxyphenyi)-4,5-dicarboethoxy-1 ,3-dioxolan,
2-(3,4-Methylendioxyphenyi)-4,5-dicarboethoxy- 1 ,3-dioxolan,
2-(2-Phenyl-1-ethenyl)-4,5-dicarboethoxy-1 ,3-dioxolan, _.. 5
2-(3-Methoxy-4-hydroxy-phenyl)-4,5-dicarbomethoxy-1,3-dioxolan,
2-(1-Hexyl-2-phenyl-1-ethenyl)-4,5-dicarbomethoxy-1.3-dioxolan und
2-(1-Hexyl-2-phenyl-1-ethenyi)-4,5-dicarboethoxy-1 ,3-dioxolan. 3.  Die
Komposition gemass Anspruch i2, mit I ausgewihit aus der fdgenden Gruppe:
10
(4R,5R)-2-(3-Ethoxy-4-hydroxy-phenyl)-4,5-dicarboethoxy-1,3-dioxolan,
.(4R,5R)-2-(3-Methoxy-4-hydroxy-phenyl)4,5-dicarboethoxy-1 ,3-dioxolan,
1(4R,5R)-2-(4-Methoxyphenyl)-4,5-dicarboethoxy-1 ,3-dioxolan,
(4R,5R)-2-(4-Methylphenyl)-4,5-dicarboethoxy-1,3-dioxolan,
$4R,5R)-2-(4-Methylendioxyphenyl)-4,5-dicarboethoxy-1 ,3-dioxoian, 15
i(4R,5R)-2-(2-Phenyl-1 -ethenyl)-4,5-dicarboethoxy-1 ,3-dioxolan,
'(4R,SR)-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-phenyi-1-ethenyl)-4,5-dicarboethoxy-1
,3-dioxolan. 20  4-  En Raucherartikel, enthaltend natirlichen Tabak oder
ein Tabaksubstitut und eine organoleptisch wirk- same Komposition einer der
AnsprOche 1, 2 oder 3. 5.  Raucherartikel gemass Anspruch 4, worin die
Konzentration derorganoleptischen Komposition zwischen ungeflhr 5 ppm und
ungeffhr 50O000 ppm betragt. 25  6.  En Medium zur Aufnahme von
natflrlichem Tabak oder eines Tabaksubstitutes, das zwischen ungefahr 5 ppm
und ungefahr 50O000 ppm einer organoleptischen Komposition elner der
Ansprulche 1, 2 oder 3 enthilt. 7. Das Medium gemiass Anspruch 6, worin die
organoleptische Komposition in einer Menge von ungefahr 30      5 ppm bis
ungefahr 50O000 ppm betragt. 8. Aromatislerte Lebensmittel mit einern
Gehalt an einem Nahrungsmittel, enthaltnd eine organoleptische Komposftion
elner der Anspruche 1, 2 oder 3. '5  9. Aromatislerte Lebensmittel
gemAss4Anspruch 8, worin das Nahrungsmittel gebacken ist. 10. Aromatislerte
Lebensmittel gemassAnspruch 9, worin das Nahrungsmittl ein Kuchen, ein
Cookie, ein Cracker, Brot oder eine Zereaiie ist. 40  11. En aromatisierter
Kaugumml, enthaltend eine Kaugummibase und elne organoleptlsche Komposition
ei- ner der Anspruche 1, 2 oder 3. 12. En aromatisiertes Getrank,
enthalbtnd eine trinkbare Flissiggkeit und eine organoleptische Komposition
einer der Ansprfiche 1, 2 oder 3. 45  13. Verwendung der
Dicarboalkoxydioxolanderivate der Formel I gemass Anspruch 1, 2 oder 3 als
Riech- oder Geschmackstoffprekursoren. 14. Verfahren zur Hersteilung der
Verbindungen der Formel 50
R1 Y-Z<                   I R2 55 worin 



RI undjR2    unabhangig voneinander -CO2R3 darstellen, worin R3 -H oder
nieder Alkyl sind, voraus- gesetzt dass mindestens einer der Reste RI und
R2 und R3 nieder AMkyl ist, und worin Z eine direkte Bindung odor die
Gruppierung -CH=C(R4)- at, worln R4 -H oder ein Aikylrest 20
55~~~~~~~~~~~~~~~~~~~~~ !t~ III I Ili III    EPQ515622B1 bt und Y
,falls Z sine direkte Bindung ist, einer der Rests K:Ojr-   ~odor
O9 0                   ~~~~~~H 0J OR5 10 worin R6 niederAlkyl ist; und Y
wenn Z -CH=C(R4)-0st, den Rest 15                                    I R6
20 -'                       darstellt, worin RS -H nieder Alkyl oder -OR7
ist, worin R7 -H oder nieder Alkyl ist, dadurch gekennzelchnet, dass man
oenen Aldehyd der Formel 25                                          YZ-CHO
(II) odor sines seiner D1-nieder-alkyl-acetale mit elnem Alkyltartrat der
Formel HO-CHR1-CHR2-OH       (111), vorzugsweise In ehnem Inertem
Lsungsmittsl In Anwesenheit sines sauren Katalysators, umsetzt. 30
Revendlcotions Revendicqtions pour les Etats contractants suivants  CH, DE,
FR, GB, IT, Li, NL 35  1.  Compdsitions organoleptlques, qui omprennent un
ou plusisurs derIve(s) de dlcarboxyalcoxydioxolane rhpondant A la formule:
~~~~~~~~~~~~~~~~~~~~~i 40                                            RZ
dans laquelle: 45      RI et R2 repr6sentent, ind6pendamment, le groups
-CO2R3 dans lequel R3 est H ou un radical alkyle In- ferieur, a la
condition qu'au moins lNun des radicaux R1, R2 et R3 soient un alkyle
inf6rieur; Z repr6sente une liaison directe ou le groups -CH=C(R4)- dans
lequel R4 repr6sente H ou un radical alkyle; et Y represente: 50 55 dans
lequel R5 et Rs representent independamment H, un radical alkyle Inferleur
ou -OR7, R7 6tant H ou 



un radical alkyle inf6rieur, qui soqt presents en une quanti teolle que,
quand on soumet A l'hydrolyse, pyrolyse ou les deux, ces 21 ,1 1111111
111111 1111111111111111 *   C   L   M   S   **    EPQ515622B1 compositions
procurent un niveau organoleptiquement efficace de saveur ou d'arome. 2.
Composition selon la revendicatlon 1, dans laquelle le compos6
dicarboalcoxy est choisi parmi les sul- 6       vants
2-(3-6thoxy-4-hydroxy-ph6nyl)4,5-dicarboethoxy-1 ,3-dioxolane,
2-(3-methoxy-4-hydroxy-ph6nyl)-4,5-dicarboethoxy-1 ,3-dioxolane,
2-(4-methoxyph6nyl)-4,5-dlcarbo6thoxy-1 ,3-dioxolane,
F2-(4-methylphenyl)-4,5-dicarbo6thoxy-1 .3-dioxolane, 10
2-(3,4-m6thylbnedioxyphinyl-4,5-dicarbo6thoxy-1 ,3-dloxolane,
2-(2-ph6nyl-1-6thenyl)-4,5-dicarbo6thoxy-1 ,3-dioxolane,
.2-(3-m6thoxy-4-hydroxy-phenyi)-4,5-dicarbomethoxy-1 ,3-dloxolane,
'2-(1-hexyl-2-ph6nyl-1-6thenyI)-4,5-dicarbom~thoxy-1,3-dloxolane ou
t2-(1-hexyl-2-ph6nyl-1-6thiny!)-4,5-dicarbo6thoxy-1 ,3-dioxolane. 15
t 3. Composition selon la revendication 2, dans Isquelle le compos6
dicarboalcoxy est l'un des suivants:
(4R,5R)-2-(3-ethoxy-4-hydroxy-phbnyl)-4,5-dicarboethoxy-1,3-dioxolane,
(4R,5R)-2-(3-m6thoxy-4-hydroxy-ph6nyl)-4,5-dicarbo6thoxy-1 ,3-dioxolane,
(4R,5R)-2-(4-m6thoxyph6nyl)-4,5-dicarbo6thoxy-1 ,3-dloxolane, 20
(4R,5R)-2-(4-m6thylph6nyl)-4,5-dicarbo6thoxy-1,3-dioxolane,
'(4R,5R)-2-(3,4-methylbnedioxyphenyl)-4,5-dicarbo6thoxy-1 ,3-dioxolane,
(4R,5R)-2-(2-ph6nyl-1-6th6nyl)-4,5-dicarbo6thoxy-1 ,3-dioxolane,
(4R,5R)-2-(3-methoxy-4-hydroxy-ph6nyl)-4,5-dicarbomethoxy-1 ,3-dioxolane,
(E)-(4R,5R)-2-(1-hexyl-2-ph6nyl-1-6thenyl)-4,5-dlcarbomdthoxy-1,3-dioxolane
ou 25
(E)-(4R,5R)-2-(1-hexyl-2-phenyl-1-6th6nyl)-4,5-dicarboethoxy-1,3-dioxolane.
4.  Composition A fumer qui comprend du tabac natural ou un substitut de
tabac et une composition orga- noleptique selon la revendication 1, 2 ou 3.
5.  Composition a fumer selon la revendication 4, dans laquelle la
concentration de la composition organo- 30      leptique est comprise entre
environ 5 et 50.000 ppm. 6. Milieu qul convient pour entourerle tibac
natural ou un substitut de tabac, qui contient environ 5 a 50.000 ppm
d'Oune composition organoleptique selon la revendicatlon 1, 2 ou 3. 35  7.
Milieu selon la revendication 6, danelequel la composition organoleptique
est presente a raison d'environ 5 A 50O00 ppm. 8.  Produit allmentaire
aromatis6 qui comprend un prodult alimentalre contenant une composition
organo- leptique selon la revendication 1, 2 ou 3. 40 9.  Produit
alimentalre aromatisb selon la revendication 8, dans lequel le produit
alimentalre est cult au four. 10. Produit alimentaire aromatise selon la
revendication 9, dans lequel le produit allmentaire est un giteau, 



un cookie, un cracker, un pain ou une cereale. 45  11. Gomme aromatista
comprenant une base de gomme et une composition organoleptique selon ia
reven- dication 1, 2 ou 3. 12. Bolsson aromatisee comprenant un liquide
buvable et une composition organoleptique selon la revendl- cation 1, 2 ou
3. 50 13. Utilisation de deriv~s de dicarboalcoxy dioxolane de formula I
selon lFune quelconque des revendications I A 3 en qualite de precurseurs
de saveur ou d'arome. 14. Derives de dicarboxyalcoxy-dioxolaie de formula:
85 22 I I!III    H 11111E11111 IIIJI ii I!II    EP0515622B1 .  --
FlaO I ~~-, 5~O _g dans laquelle: R1 et R2 repr6sentent Ind6pendammrent Is
compose -CO2R3 dans lequel R3 repr6esente H ou un radical 10      alkyie
3nferleur A la condition qu'au mnoins l un des radicaux R1, R2 et R3 soft
un radical alkyle infarieur, z est uine liaison directe ou Is groups
-CH=C(R4)-, dans lequel R4 est un radical alkyle; et Y eat, iorque Z est
une liaison directs, le compose 15 HO 0R 20 K..,        danes Iquel RG est
un radical alkyle inf6rieur; et quand Z est -CH=C(R4)-, Y repr6sente: 25 30
RI etant H, un radical alkyle inferieur ou OR7 dans Isquel R7 est H
ou.alkyle Inf6rieur. 15. CompOs4 cholsi dans le group. comprenant les:
4-(3-6thoxy-4-hydroxy-pheny,)-4,5-dicarbo6thoxy-1 ,3-dioxolans,
.2-(3-m6thoxy-4-hydroxy-phbnyl-4,5-dlcarbo6thoxy-1 ,3-dioxolane, 35
2-(3,4-m6thylbnedloxyphenyl)-4,5-dicarbo6thoxy-1,3-dioxolane,
t-(3-m6thoxy-4-hydroxy-ph6nyl)-4,5-dlcarbom6thoxy-1 ,3-dioxolane,
2-(1-hexyi-2-ph6nyl-1-6th6nyi)-4,5-dicarbomethoxy-1 ,3-dioxolane
2-(1-hexyl-2-phenyl-1-eth6nyl)-4,5-dicarbo6thoxy-1 ,3-dioxolane. i 16
Compose cholil parmi les suvants:
(4R,5R)-2-(3-6thoxy-hydroxy-phinyl)-4,5-dicarbo6thoxy-1 ,3-dioxolane,
(4R,5R)-2-(3-m6thoxy-4-hydroxy-phenyl)-4,5-dicarboithoxy-1 ,3-dioxolane,
(4R,5R)-2-(3,4-m6thylenedioxyphenyl)-4,5-dicarboethoxy-1 ,3-dboxolane,
(4R,5R)-2-(3-methoxy-4-hydroxy-phhnyl)-4,5-dicarbomdthoxy-1 ,3-dioxolane,
45
(E)-(4R,5R)-2-(1-hexyl-2-phlnyl-1-6th6nyl)-4,5-dicarbom6thoxy-1,3-dioxolane
(E)-(4R,5R)-2-(1-hsxyl-2-ph6nyl-1 -6thenyl)-4,5-dicarbo6thoxy-1
,3-dioxolane. 



17. Procede do fabrication de compos6e de formule: 50
. -'           ;,'  -~ ~~~R2 dans l~quelle:                 o L R RI et R2
repr6sentent ind6pendamment le compos6 -C02R3 dans 1squel R3 represents H
ou un radical alkyle inferieur A la condition qu'au mons I'un des radicaux
R1, R2 et R3 solt un radical alkyle inferieur, Z est uie liaison directe ou
le groupe -CH=C(R4)-, dans lequel R4 eet un radical alkyle; et 23 I
Illi111111 1111111llt11 11111    EPQ515622B1 Y est, quand Z est une liaison
directe, 5 HO OR 10 dans ltquel R6 est un radical alkyle inferieur et,
quandfZ repr6sente -CH=C(R4), Y repr6sente: 15 RGf 20      dans lequel Re
est H, un radical alkyle inf6rleur ou OR7 dens lequel R7 est H ou un alkyle
Infideur, qui consiste A condenser un ald6hyde YZ-CHO      (11) ou son
diacetal aikylique inferieur avec un tartrate d'alkyle infrieur: 25
HO-CHRl-CHR2-OH       (Ill) de preference dans un solvant inerte en
pr6sence d'un catalyseur acide. Rovendications pour l'Etat contractant
sulvant : ES 30  1.  Compositions organoleptiques, qui comprennent un ou
plusieurs dbrive(s) de dicarboxyalcoxydioxolane repondant a la formule:
;~~~~~ 35 dans laquelle: 40         R1 et R2 repr6sentent, indipendamment,
le groupe -C02R3 dans lequel R3 est H ou un radical alkyle in- f6deur, A la
condition qu'au molns I'un des radicaux R1, R2 et R3 soient un alkyle
inferieur; Z representb une llaison directe ou le groupe -CH=C(R4)-
danslequel R4 repr6sente H ou un radical alkyle; et Y represente: 45 50~~~~
dans lequel Rs et Re repr6sentent ind6pendamment H, un radical alkyle
infrieur ou -OR7 R7 etant H ou un radlcal alkyle inferieur, qul soot
pr6sents en une quantit6 telle que, quand on soumet A l'hydrolyse, pyrolyse
ou les deux, ces 



55      compositions procurent un niveau otganoleptiquement efficace de
saveur ou d'arome. 2.  Compcsition sdlon la revendication 1, dans laquelle
le compos6 dicarboalcoxy est cholal parmi les sui- vents i
2-(3-5thoxy-4-hydroxy-ph6nyl)-4,5-dicarboethoxy-1 ,3-dioxolane, 24 N
- w*#wzelllllall~C   L  S,    EP 9 515 622 51
2-(3-m6thoxy4-hydroxy-phinyl)-4,5-dicarbo6thoxy-1 ,3-dioxolane,
2-(4-m6thoxyph6nyl)-4,5-dicarboethoxy-1 ,3-dioxolane,
2-(4-mbthylphbnyl)-4,5-dlcarboethoxy-1 ,3-dioxolane, 5
2-(3,4-m6thylinedioxyph6nyl)-4,5-dicarbohthoxy-1,3-dioxolane,
2-(2-ph6nyl-1-6thhnyl)4,5-dicarbo6thoxy-1 ,3-dioxolane,
2-(3-mnthoxy-4-hydroxy-phhnyl)-4,5-dicarbomhthoxy-1 ,3-dioxolane,
2-(1-hexyl-2-phenyl-1-Ath6nyl)4,5-dicarbomethoxy-1,3-dloxolane ou
i2-(1-hexyl-2-phenyl-1-Ath6nyI)-4,5-dicarbo6thoxy-1 ,3-dioxolane. 101 3.
Composition solon la revendication R2, dans laquoell le compose
dicarboalcoxy eat l'un des sulvants:
14R,5R)-2-(3-6thoxy-4-hydroxy-phbnyl)-4,5-dicarbo6thoxy-1,3-dioxolane,
(4R,5R)-2-(3-methoxy-4-hydroxy-phbnyl)-4,5-dicarbo6thoxy-1 ,3-dloxolane,
K4R,5R)-2-(4-m6thoxyphbnyl)-4,5-dIcarboethoxy-1 ,3-dioxolane, 15
(4R,5R)-2-(4-m6thylph6nyl)-4,5-dicarboethoxy-1,3-dioxolane,
$4R,5R)-2-(3,4-m6thylenediokyph6nyl)-4,5-dicarbotthoxy-1 ,3-dioxolane,
'(4R,5R)-2-(2-phlnyl-1-6th6nyl)-4,5-dicarbohthoxy-1,3-dioxolane,
(4R,5R)-2-(3-m6thoxy-4-hydroxy-ph6nyl)-4,5-dlcarbom6thoxy-1 ,3-dioxolane,
(E)-(4R,5R)-2-(1-hexyl-2-phlnyl-1-6thenyl)-4,5-dlcarbomethoxy-1,3-dioxolane
Cu 20
(E)-(4R,5R)-2-(1-hexyl-2-phenyl-1-ethbnyl)-4,5-dicarboethoxy-1
,3-dioxolane. 4. Comp6sition a fumer qui comprend du tabac naturol ou un
substitut de tabac et une composition orga- noleptique solon la
revendication 1, 2 Cu 3. 25  S. Composition a fumer selon la revendicatlon
4, dans laquelle la concentratlon de l composition organo- leptique esat
comprise entre environ 5 et 50.000 ppm. 6. Milieu qui convient pour
entourer le tabac natural Cu un substitut do tabac, qui contlent environ 5
a 50.000 ppm d'une composition organoleptique solon la revendication 1, 2
ou 3. 30  7.  Milieu solon la revendication 8, dans lequel la composition
organoleptique esat prbsente A raison d'environ 5 A 50.000 ppm. 8. Prodult
alimentaire aromatise qul cpmprend un produit alimentaire contenant une
composition organo- leptiqi.e solon la revendication 1, 2 ou 3. 35 9.
Produit alimentaire aromatise solon la revendication 8, dens loquel le
produit alimentaire eat cult au four. 10. Produit alimentaire aromatisA
selon&a revendicatlon 9, dans lequel le produit alimentalre eat un gftteau,
un cookle, un cracker, un pain ou une cereale. 11. Gomme aromatises
comprenant une base de gomme et une composition organoleptique solon la
reven- dicatlon 1, 2 ou 3. 



12. Boissop aromatiseo comprenant un liquids buvable et une composition
organoleptique solon la revendi- cation 1, 2 ou 3. 45 13. Utilisation de
derives de dicarboalcoxydioxolane de formulo I salon une quelconque des
revendications 1 a 3 on qualite de precurseurs de saveur ou d'arOme. 14.
Procede de fabrication de composbs de formuls: s0 RI 85 dans laquelle RI ot
2 reprbsentent indbpendamment le composO -CO2R3 dans lequel R3 reprbsento H
Cu un radical alkyle inferieur A la condition qu'au inoins l'un des
radicaux RI, R2 et R3 soit un radical alkyle inferieur, 25 1 P~ll) Llll1 E1
IllS1111111    EP0515622B1 Z est une liaison directs ou le groups
-CH=C(R4)-, dans Isquel R4 est un radical alkyle; et Y est, lorque Z est
une liaison directe, le compos6 5 dans lequel Rs eat un radical alkyle
infbrieur; et quand !Z est -CH=C(R4)-, Y reprbsente: 15 SS
~~~~~~~~~R6S3 20 dans lequel Rs reprbsente H, un radical alkyle Inf~rieur
ou OR7, R7 btant H ou un alkyle infbrfeur, qui consists A condenser un
aldbhyde: YZ-CHO       (II) ou son diacetal alkylique inferleur avec un
tartrate d'alkyie Inferieur: 25
HO-CHRl-CHRz OH        (Ill) de prefbrence dans un solvant inerte en
prbsence d'un catalyssur acide. 30 35 40 45 S0 55 26    


