ention relates to novel cyclic acetals dsef ul’,

._fas rﬁ ) Iavseants .and odorants. The invent des a \
\lor 6¢éss ?%Bfehe ?&ﬁe'él '_ ReZ&Lihpounds as wel | aéog'n%ﬁg Bgﬁ# Y
Z/er'ﬂidh qnagqnbs...t..|tgrpgg%1éﬂ€- ‘ncorporate the invention. The aégof

@Iah,ﬂg)ent Ipagboa.r.g.é...UtaqﬁgaS sf-ai ned r$| g&j 399#@"%%%5“ ar & %’d’”ﬂﬂ

ncl-os tdheTt.opacco. ed as flavor
B;%@@@Nﬁg?; :ég:;gl es-tp ni crowaveabl e foods. Flavor additives have
. 1gelen *PSEL t- 0 f a Wi-gle

This lnvention relates to novel cyclic acetals useful

as delé&ed release flavorants and odorants. The invention also
provides a process for the synthesis of these compounds as well
5 as smoking and flavorant compositions which incorporate the
invention. The compounds of the invention are used as
sustained release cdorants which are incorporated in the media
enclosing the tobacco. They may also be used as flavor

additives to microwaveable foods.

10 Flavor additives have long been used to flavor a wide
variety of consumer products, particularly tobacco products,
foodstuffs, and gums. Flavor additives in such products ﬁay be
used to mask or atténuate undesirable flavors or odorants, and
to enhance existing flavors or odors, or ﬁo provide additional

15 flavors or odors not ihitially preseht in the consumer product.

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 pyreclyzed, heatead,

20 masticated or wetted. Alternatively, the flavoring chemica;
may be covalently bound to an aﬁxilliary component to form a
higher weight molecule of low volatility. The flavorant is
then released upon pyrolysis, heating or solvélysis of the
tobacco or food product.

25 For example, European patent 186,502 describes the

use of a plastic capsule that releases flavorants when
heet Has Been Replaced '

mechanically crushed. :
H“m”“l“‘“l‘l”“‘ U.S. Patent No. 4,001,438 describes flavor

compositions for use in orally utilizable compositions which

30 may be either chgwing gﬁm compositions, chewable medicinal



vari ety of consumer products, particularly tobacco products, foodstuffs,
and guns. #Fl avor additives in such products may be used to mask or
attenuat e undesirable flavors or odorants,. and to enhance existing flavors
or odors, or to provide additional flavors or odors not initially present
i*n the consumer product. A principal strategy currently enployed to inpart
flavors or odors to consumer products is the adm xi ng oP.Zhe24140010061t
chemcals within a matrix that slows or prevents their release until the
product is pyrolyzed, heated, nmasticated or wetted. Alternatively, the

flavoring chem cal taplets, chewing tobacco or toothpaste. The flavor is
controllably released from the flavor compositions over an
extended period of time under hydrolytic conditions.
U.S. Patent No. 4,253,473 describes smoking tobacco .
5 compositions or substitute smoking tobacco compositions 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 polymgr
10 backbones with flavor groups appénded thereto. The flavor.
moieties are rgleased from the polymer backbone by hydrolysis
which is achievable by mastication of chewing gums containing
the flavor groups.
As an alternative method, the flavoring chemicals may
15 be covalently bound to an auxilliary component to form a higher
molecular weight molecule of low volatility. The flavorant is
released .upon pyrolysis, heating or solvolysis of the tobacéo
or food product. '
In general, inventions employing the second strategy
20 use an ester or .carbonate linkage of a higher molecular weight
molecule to an alcoholic flavor molecule. In such a system a
flavor molecule is covalently bound to a polymer and may be

depicted by the following generalized structure:

. 0 /u\R
25 2
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I —
may be covalently bound to an auxilliary conmponent to forma higher weight
mol egul e of IOM/voIatllltymS$héPh ced 5"t hen rel eased upon pyrolysis,
heati ng or sol vol ysis of t ood product For exanpl e, European

pat ent 186, 502 descri bes th stic caps ses
F1avorants when nechanically crushed U S. Patent Kb? iﬂggfhﬁgggdescribes
flavor compositions for use in orally utilizable conpositions which may be
ei ther chewi ng gum conpositions, chewabl e nmedi ci nal

wherein Rl.representé'a low alkyl group such gs methyl, R2
represents a flavorant radical such as menthyl and n is an
integer from 2 to 10,000. This approach has been demonstrated
in a number of U.S. Patents. For example, U.S. Patent No.

5 4,212,310 describes different flavored smoking tobacco products
wherein some of the products contain an alcohol flavorant-
release composition which delivers the flavor note of the
alcohol upon pyrolysis. _

U.S. Patent No. 4,119,106 describes alcohol

- 10 flavorant-release polymeric derivatives which are designed to
enhance tobacco smoke by releasing an alcohol flavorant to
tobacco smoke without wasting the natural flavor of the
resultant main stream tobacco smoke.

U.S. Pat. No. 4,578,486 and 4,538,628 describe

15 smoking tébaccc compositions which contain dioxane diester
flavorant-release additives. When subjected to hormal smoking
conditions such as cigarettes, the diester additive decomposés
to release a volatile pyrolysis (alcohol or phenol) component
which ﬁrovides flavor-enhancing properties to the mainstrean

20 smoke and enhances the aroma of fhe sidestream smoke.

U.S. Patent Nos. 4,701,282, 4,538,627 and 4,540,004
describe the use of ketoester or carbonate ester compounds as
flavorant additives which under cigarette smoking conditions
pyrolyze to release flavorants which'ehhance the flavor of the

25 mainstream smoke and the aroma of sidestream smoke.

Acetals have also been used as vehicles to covalently
bind aldehyde flavorants. For example, U.S. Patent 4,296,137
describes the use of l-ethoxy-l-ethanol acetate or a flavor or
fragrance enhancer of a wide variety of consumable materials.

30 The l-ethoxy-l-ethanol acetate compound has the ability to



REPLACEMENT SHEET 2 5 FEB 1997 -2- tablets, chew ng tobacco or toothpaste.
The f.lavor is controllably released fromthe flavor conpositions over an
extended period of tinme under hydrolytic conditions. U S. Patent No.

4,253,473 describes snoking tobacco

i0

15

20

25

0.Z. 2474/00105

liberate acetaldehyde in smoking tobacco} U.S. Patent No.
4,280,011 describes the use of acetals as aldehyde generators
in foodstuff applications. U.S. Patent No. 3,625,709 describes
food flavoring and aroma enhancers consisting of acetaldehyde
combined with carbohydrates to form compositions which release
acetaldéhyde when combined with hot water or with cold water.
U.S. Patent No. 4,857,964 describes controlled release flavor
compositions useful in flavor compositions which comprise
flavor particles formed from a dispersion of flavor acetal or
ketal in polymeric binders. The controlled release flavor
compositions have multiple means of céntrol, one of which is
the hydrolysis of the flavor acetal or ketal. These controlled
release flavor compositions are useful in chewing gums.

Finally, U.S. Pat. Nos. 4,690,157 and 4,607,118
describe tobacco compositions which contain flavor release
additives which, under cigarette smoking conditions, pyrolyze
in a "retro-aldol" fragmentation reaéticn into products which
enhance the flavor and aroma of the cigarette smoke.

. It is one object of the present invention to provide
a series of novel compounds, as well as methods for their
synthesis, useful as flavorants and as sustaiﬁed release
odorants to mask and/or to enhance the odors of burning tobacco
products.

Another object of the present invention is to flavor
cooked foods, e.g., microwaveable foods, which, during the
cooking process, release flavorants intoc the food.

Yet another object of the present invention is to
flavor chewing gum.

_
This Sheet Has B Been

e



conposi tions or substitute snoking tobacco conpositions which upon snoking
rel ease substantially evenly and uniformy over an extended period of tine.
U.S. Patent No. 3,818,107 describes a chewi ng gum containing a flavor

rel ease conposition conprising polymer backbones with flavor groups
appended thereto. The flavor. noieties are rel eased fron1the pol ymer
backbone by hydrolysis which is achi evabl e by nastl £¥pr ﬁﬂ W ng gumns
containing the flavor groups. As an alternative me®h 0P oring

chem cal s may

In accordance with the above-mentioned objects and
other objects, the following invention is directed to the class

of novel cyclic acetal compounds having the formula:

1l
0 0 R
R/I\O OH
OH
I
S where R' is H or C,y té Cg alkyl;

R is Ar or Arl,

with Ar ecual to 3-ethoxy-4-hydroxyphenyl or S-
methylthiophen-2~-yl, and Arl equal to

10 >=<
' A r2
with A representing phenyl, 4-methoxyphenyl or 3-methoxy-4-
hydroxyphenyl,
such tha; when A is phenyl, Rz is C1 to 06 alkyl;
15 when A is 4-methoxyphenyl, R2 is H or c1 to Cs alkyl, and when

A is 3-methoxy-4-hydroxyphenyl, Rz is H.

The invention described herein further encompasses a
method of flavoring a food comprising adding to a foodstuff an

20 effective amount of a compound of formula Ia:

eet Has Been Reilaced
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be coval ently bound to an auxilliary conponent to form a hi gher nol ecul ar
wei ght nol ecule of low volatility. The flavorant is rel eased upon

pyrolysis, heating or solvolysis of the tobacco orgfpodspupgerds | n :
general, inventions enploying the second strategy use an ester or carbonate
9 i nkage of a higher nol ecular weight nolecule to an al coholic flavor

nol ecule. I n such a systema flavor nol ecul ® IS H\Jnal ently bound to a

pol ymer and may be depicted by the fol Qow eralized-structure: [err]

2~ O OH Ia
OH

where R*2 is H or <, to C, alkyl:
R® is Ar® or Arla, where Ar® represents 3-ethoxy-4-
hydroxyphenyl, 3-methoxy-4-hydroxyphenyl, 4-methoxyphenyl or

5 hetercaryl, and Arla is

A R

with a2 representing ﬁhenyl, 4-methoxyphenyl, 3-methoxy-4-
hydroxyphenyl or heteroaryl, and Rza represents H or °1.t° c6

10 alkyl.

The invention described herein further encompasses a
method of flavoring tobacco or tobacco paper comprising adding
to said tobacco or tobacco paper an effective amount of a

15 compound of formula Ib:

" This Sheet Has Been Replaced




-3- wherein [err] represents a | ow al kyl group such as nmethyl, [err]
representsra flavorant radical such as nenthyl and nis an integer from?2
to 10,000. This approach has been denonstrated in a nunber of U S. Patents.
For exanple, U S. Patent No. 4,212,310 describes different flavored snoking
tobacco products wherein sone of the products COQLQL”?W?&WdH¥H§ flavorant -

1b

(o) o R Ib
b /l\
R 0 OH
OH
1b ,
where R is H or c1 to c6 alkyl:
b . b ib . b

R™ is Ar” or Ar™", with Ar equal to 3-ethoxy-4-

hydroxyphenyl, 3-methoxy-4~hydroxyphenyl, 4-methoxypheny1,

5 3,4-methylenedioxyphenyl or heterocaryl, and Arlb is

| b>‘~<
A 2b

R

with aP representing phenyl, 4-methoxyphenyl, 3-methoxy-4-
hydroxyphenyl, 3,44methylenedioxypheny1 or heterocaryl and sz

10 is H or ¢, to C, alkyl.

1 6

As used herein the term "organoleptic" refers to
compounds of the invention which stimulate the sense of smell
or taste, and are thus perceived as having a characteristic
odor and/or flavor.

15 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.

'ThsﬂmﬁH%BmmRe
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rel ease conposition which delivers the flavor note of the al cohol upon
pyrolsysisr U S. Patent No. 4,119,106 describes al cohol flavorant-rel ease
pol ymeric derivatives which are designed to enhance tobacco snoke by

rel easing an al cohol flavorant to tobacco snoke w thout wasting the natural
flavor of the resultant main streamtobacco snoke.0.l2.S24Paf001NE 4, 578, 486
and 4, 538, 628 descri be snoki ng tobacco conpositions which contain di oxane
di ester flavorant-rel ease additives. Wen subjected to normal snoking

The.terms "flavor", "flavoring" and "flavorant" are also used
interchangeably whenever and organoleptic compound is referred
‘to which in intended to stimulate the sense of taste.

An "organoleptically effective amount" is a level or

S amount of a novel cyclic acetal compound(s) present in a

material at which the incorporated compound(s) exhibit(s) a
sensory effect.

The terms "tobacco" and "tobacco substitutes" are
used in the conventional sense and include_smokable as well as

10 non-smokable forms in which tobacco is regularly used, e.g.,
cigarettes, snuff, chewable compositions, etc.

The term "tobacco paper" refers to smokable paper
used to contain tobacco, e.g., tobacéo rolling paper.
The following chemical terms are used throﬁghout the

15 specification, and are defined as follows unless otherwise
indicated:

' Acetal -~ an organic compound formed by addition of an
~ alcohol to an aldehyde.
Alkyl (including the alkyl portion of alkoxy,

20 alkylthio aralkyl and hetercaralkyl) - branched or unbranched
saturated carbon chain containing 1 to 20 carbon atoms, with
lower alkyl representing a chain.containing 1 to 6 carbon
atoms.

Heterocaryl - aromatic group having 5 to 6 atoms in a

25 ring, 1 to 3 of which are hetercatoms contained in the aromatic
ring, selected from O, S or N, with the remaining atoms being
carbon atoms, the group being sufficiently unsaturated to
provide aromatic character to the ring.

r_;h__;;—_—-————————
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conditions such as cigarettes, the diester additive deconposes to rel ease a
vol atil e pyrolysis (alcohol or phenol) conponent which provides

fl avor - enhanci ng properties to the mai nstream snoke and enhances the aroma
of the sidestream snoke. U.S. Patent Nos. 4,701, 282, 4,538,627 and

4,540, 004 describe the use of ketoester or carbonal & .e24@r/edX3founds as
flavorant additives which under cigarette snoking conditions pyrolyze to
rel ease fl avorants: whi ch enhance the flavor of the mainstream snoke and the
aroma of sidestream snoke. Acetals have al so been used as vehicles to

covalently

10

15

20

25

Preferred compounds falling within the scope of the

b
invention include those compounds where Ar, ar® and Ar® are 3-
b
ethoxy-4-hydroxyphenyl, and where &, A2 and A° are phenyl.
b .
The preferred value of Rl, R1a and R1 is H.

Compounds falling within the scope of formula I which

are preferred include:

ﬁethyl 4,6-0-(4-hydroxy-3-ethoxybenzylidene)

glucopyranoside:

methyl 4,6-0-[3-(3-methoxy-4-hydroxyphenyl)prop-2-

enylidene]glucopyranoside;

methyl 4,6-0-(5-methylthiophene~2-methylidene)

glucopyranoside:;

- methyl 4,6-0-[3-(4-methoxyphenyl)prop-2-enylidene]

glucopyranoside;

methyl 4,6-0-(3-phenyl-2-pentylprop-2-enylidene)

glucopyranoside, and

methyl i,6-0-(3-phenyl-z-hexylprop-z-enylidene)

glucopyranoside.

Preferred cdmpounds for use in flavoring foods and
beverages include those compounds recited above which fall
within the scope of formula I, plus the'following compounds

falling within the scope of formula Ia:

heet Has Been Replaced
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bi nd al dehyde flavorants. For exanple, U. S. Patent 4,296,137 describes the
use.of 1-ethoxy-I|-ethanol acetate or a flavor or fragrance enhancer of a

wi de variety of consumable materials. The 1-ethoxy-1-ethanol acetate
conmpound has the ability to -4- liberate acetal dehyde in snoking
tobacco. U S. Patent No. 4,280,011 describes the useZof 24¢&{@XP5s al dehyde
generators

methyl 4,6-0-(3-methoxy~4~-hydroxybenzylidene)

glucopyranoside;
methyl 4,6-0-(4-methoxybenzylidene) glucopyranoside;

methyl 4,6-0-(3-phenylprop=-2-enylidene)

5 glucopyranoside;

methyl 4,6-0-(3-(4—methcxyphenyl)prop-z-enylidene)

glucopyranoside;

methyl 4,6-0-(3~(3-methoxy-4-hydroxyphenyl) prop-2-

10 enylidene)glucopyranoside; and

methyl 4,6-0-(3-furanylprop-2-

enylidene)glucopyranoside.

Preferred compounds useful for flavoring tobacco or
15 tobacco paper include, in addition to the compounds recited
above falling within the scope of formulae I and Ia, the

following compounds falling within the scope of formula Ib:

methyl 4,6-0-(3,4-methylenedioxybenzylidene)

glucopyranoside, and

20 : methyl 4,6-0-(3-(3,4-methylenedioxyphenyl)prop-2-~

enylidene)glucopyranoside.

is Sheet Has Been Replaced
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in foodstuff applications. U S. Patent No. 3,625,709 describes food

fl avori ng 'and aronma enhancers consi sting of acetal dehyde conbined with

car bohydrates to form conpositions which rel ease acetal dehyde when conbi ned
with hot water or with cold water. U S. Patent No. ,257‘%94 ge cribes
controll ed rel ease flavor conpositions useful in flavbr % ﬁﬁ@ ?ﬁ?ons whi ch
conprise flavor particles forned froma di spersion of flavor acetal or

ketal in polyneric binders. The controlled rel ease flavor ‘conpositions have
mul tiple neans of control, one of which is the hydrolysis of the flavor
acetal or ketal. These contr Qhle€dompounds described herein may exist in several

isomeric forms. The present invention includes both
essentially pure isomeric forms as well as mixtures thereof.
The novel cyclic acetals of the present invention may
5 be used as flavorants in tobacco compositions, as sustained
release odorants to mask or enhance the odors of burning
tobacco products, as flavor additives for microwaveable foods,
and in the preparation of chewing gums.
Under normal temperature and atmospheric conditions
- 10 the cyclic acetals exist as stable solids'which have no
detectable odor. Upon heating to higher temperatures or upon
chewing, as in the case of a chewing gum, the flavorant is
released.
The novel cyclic acetal compounds of the present
15 invention are substantially odorless and tasteless under normal
temperatures and atmospheric conditions, e.g., about 10-50°C
and about 20 to 100% relative humidity, and exist as stable
solids. However, when heated to higher temperatures, e.g.,
about 70°C to about 300°C, in thé presence.of moisture or
20 steam, they undergb a2 transformation in which the odor eor
flavor is released. This transformation may be represented by

the following Scheme I.

A o) R
/k : ——cmeli R CHO
R (0] OH '
ORH

I (Rl = H or lower alkyl of II
25 . 1-3 carbon atoms; : -

This Sheet Has Been Relilaced
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rel ease flavor conpositions are useful in chewing guns. Finally, U S. Pat.
Nos. 4, 690, 157 and 4, 607,118 descri be tobacco conpositions which contain
flavor rel ease additives which, under cigarette snoking conditions,
pyrolyze in a "retro-al dol” fragnentation reaction into products,mhich
enhance the flavor and aroma of the cigarette snoke. It is one object of
the present invention to provide a series of novel conpounds, as well as
met hods for their synthesis, useful as flavorants ald aR4d¥40810%d rel ease
odorants to nmask and/or to enhance the odors of burning tobacco

The aromatic aldehyde obtained from the
transformation of Scheme I is useful as a flavorant or odorant.

Illustrative structures of species which can be made
in accordance with the teachings herein are shown below in

5 Table I.

TABLE I

0N\ O~ OCH;
o OH
HO :

OH methyl 4,6-0~-(4-hydroxy-3-
o ethoxybenzylidene)
10 r glucopyranoside
IIX
0 0 ~OcHs methyl 4,6-0-(3,4-methylene-
dioxybenzylidene)
o T OH glucopyranoside
o]
\—o
IV
OCH: ’
o~N° 3 |
15 o on methyl 4,6-0-(4-methoxy-
oH benzylidene) glucopyranoside
CH;0
v ' :
' OCH
o (o] 3 .
o OH methyl 4-5-0-(4-hydroxy-3-
Ho HO methoxybenzylidene)
20 . glucopyranoside
CHy0
vI
—
* This Sheet Has Bee
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products. Another object of the present invention is to flavor cooked
foods, e.g., mcrowaveabl e foods, which, during the cooking process,
rel’'ease flavorants into the food. Yet another object of the present
invention is to flavor chew ng gum 25 FEB 19974 4 2474/00105

0 OCH4

. methyl 4,6-0-(5-
OH methy1th10phene—2-methy11dene)
HO ' glucopyranoside

COCH
0’\ro 3 methyl 4,6-0-(3-

L phenylprop-z—enylldene)
©/§/~ o 1 OH glucopyranoside.

methyl 4,6-0-[3~(4~
methoxyphenyl)prop—z-
enylidene] glucopyranocside.

[4 /]

10

methyl 4, 6-0—(3Qpheny1-2-
pentylprop-z-enylzdene)

15 glucopyranoside

methyl 4,6-0-(3-phenyl-2-
hexylprop-2-enylidene)

20 glucopyranoside

heet Has Been Replaced
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-5- I n accordance with the above-nenti oned objects and ot her objects, the
followingrinvention is directed tao the class of novel cyclic acetal
conpounds havi ng the fornul a: OH | mhere [err] is Hor C to C alkyl; Ris

Ar or Ar with Ar equaITmcmﬁé droxyphenyl or b5-
et hyl t hi ophen-2-yl', an “\‘ “ “ 0.Z. 2474/00105

The cyclic acetals according to structure Ia may be
. prepared by the reaction of the flavorant with a pyranoside as

shown in the following scheme II.

SCHEME II
o
o 0 |
6 HO N Rt
+
HO OH HO
OH ro
XII (R! = H or a lower XIII
alkyl of 1-2 carbons)
) 0
o 0 ~gl
10
— 0 OH
OH
HO
r,O
XIV (R1 = H or a lower alkyl of
1-2 carbons)
15 According to Scheme II, a pyranoside XII is reacted

with the flavorant ethyl vanillin XIII in the presence of a

suitable solvent, acid catalyst and dehydrating agent. The

-14-



[err] with A representing phenyl, 4-nethoxyphenyl or 3-nethoxy-4-

hydr oxyphenyl, such that when A is phenyl, [err] is [err] to [err] alkyl;
when A is 4-methoxyphenyl, [err] is Hor [err] to [err] alkyl, and when 2 A
i s 3-nmet hoxy- 4- hydroxyphenyl Ris H The invention described herein
further enconpasses a method of flavoring a food cBrpri247440948%ng to a

foodstuff an effective anobunt of a conpound of fornula I|a:

preferred solvents are aprotic solvents such as acetonitrile,
dimethyl acetamide, methylene chloride, N-methylpyrrolidone,

. 1,2-dichloroethane, toluene and_xflene. The more preferred
solvent is dimethylformamide. The preferred acid catalysts

5 jnclude sulfuric acid, nitric acid, trifluoroacetic acid, boron

trifluoride, hydrochloric acid, methanesulfonic acid, zinc
chloride, magnesium chloride and magnesium bromide. The more
preferfed acid catalyst is p-toluenesulfonic acid. The more
preferred dehydrating agents include triethylorthoformate,

10 triethylorthoacetate, magnesium sulfaté (anhydrous) and sodium
sulfate (anhydrous). The more preferred dehydrating agent is
trimethylorthoformate. A dehydrating process inveolving the
azeotropic removal of water using a solvent such as toluene may

also be used.

15 Compounds of formulae Ia and Ib are prepared in
accordance with the above teachings, taking into account the

examples contained herein.

The cyclic acetal compounds of the invention possess
20 organocleptic properties and therefore permit the development of
methods useful in enhancing the flavor of fobds. These
compounds.are also useful in enhancing the odor, masking any
unpleasant odor or enhancing the fiavor of tobacco products.
These compounds may be used individually in an amount
25 effective to enhance a characteristic flavor or odor of a
material. More commonly, however, the compounds are mixed with
other flavor or fragrance components in an amount sufficient to

provide the desired flavor or odor characteristic.

This Sheet Has Been Re plac
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-6- [err] where [err] Fs—#LoL*LﬁL_l____LgLr] alkyl; [err] is [err] or
[err]:, where [err] repr entS= ethoxy 4- hydroxyphenyl

3- net hoxy- 4- hydr oxyphenyt amyl or heteroaryl and [err] is
[err]
0.Z. 2474/00105

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 éffect
desired. |

5 For example, depending upon the selection and
concentration of the cyclic acetals used, addition of the
cyclic acetals either singly or as a mixture to cigarette
tobacco at levels ranging from about 5 ppm to about.so,ooo ppn
tends to enhance the smoking flavor and/or mask undesirable |

.10 smoking odors. An important property oflthése cyclic acetals
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.

Addition of the cyclic acetals of formula I either

15 separately or as a mixture at levels ranging from about 5 ppm -
to about 50,000 ppm by weight onto the media enclosing the
tobacco serves‘to.incorporate the odorant/flaﬁorant in the
side-stream smoke as the tobacco product burns. Air borne
flavorants and/or odorants along with other combustion products

20 are thus introduced. This newly formed odorant or flavorant
servgs'to'enhance or mask the'smoking odors-depending upon
selection and use levels of the cyclic acetals.

The cyclic acetals of the present invention are
particularly useful in the flﬁvofing and aromaﬁizing of coocked

25 foods. Addition of the cyclic acetals either singly or as a
mixture to a cake battér, e.g., a microwave cake batter, serves
to impart appropfiate baking aromas to the cake as it is heated
in the microwave as wéll as impart flavoring in the finished
product. Typically, the cyclic acetals are employed at levels

30 ranging from about 0.05 to about 5.00%.

-16-



with [err] representing phenyl, 4-nethoxyphenyl, 3-nethoxy-4- hydroxyphenyl
T .heteroaryl, and R2a represents Hor [err] to [err] alkyl. The invention
descri bed herein further enconpasses a nethod of flavoring tobacco or
t.obacco paper conprising adding to said tobacco or tobacco paper an
effective amount of a conpound of fornula |b: 0.Z. 2474/00105

The flavor of chewing gum may also be enhanced by the
~addition of cyclic acetals of formula I. A selected cyclic
acetal or mixture of cyclic acetals is kneaded into a gum base
at levels ranging from about 0.1% to about 10.0% by weight.

5 The appropriate flavors are released in the resulting gum upon
mastication.

The compounds of the invention may be incorporated in
the foodstuff or tobacco product along with other ingredients.
Such other ingredients include emulsifiers, carriers, binders,

10 sweeteners, stabilizers, buffers and solvents. '

The following examples are given to illustrate
embodiments of the invention as it is preferred to practice it.
It will be understood that these example; are illustrative and
the invention is not to be considered to be restricted thereto.

15 Ali parts, proportions, percentages, and ratios used

herein are by weight unless otherwise indicated.

This Sheet Has Been Replace
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-7- [err] where [err] is Hor [err] to [err] alkyl; [err] is [err] or [err]
mﬁth {err] equal to 3-ethoxy-4- hydroxyphenyl, 3-nethoxy-4-hydroxyphenyl,
4- nethoxyphenyl, 3, 4- nenhugggﬁﬂggéﬁ ﬁﬁgﬁi or heteroaryl and Ar is [err]

with [err] representing xyphenyl , 3- nethoxy 4-
hydr oxyphenyl , 3, 4- et hyl HFH or heteroaryl and [err] _is H or
[err] to [err] alkyl. 0.

Z. 2474700105

EXAMPLE 1

' METHYL 4,6-0-(4-HYDROXY=-3-ETHOXYBENZYLIDENE) GLUCOPYRANOSIDE

cHo OH
HO + HO — o] OH
o OH HO OH
L OH ro

10 Ethyl vanillin (21.5g, 0.13 mol), methyl
glucopyranoside (25.0g, 0.13 mol), acetonitrile (100 =mlL),
trimethylorthoformate (15.49, 0.15 mol) and p-toluenesulfenic
acid (0.2g) were combined in a 500 mL round bottom flask and
heated for 18 hours at reflux. Ethyl acetate (500 mL) was

15 added to the warm solution which was washed with brine, then
saturated sodium bicarbonate solution. The mixture was dried
(Nazso4), concéntrated to a final volume of 200 mL and allowed
to standlat 0°C. The resulting crystals were collected and
dried to yield the product. mp 178°-180°C, [Q]D2°= +72.80.H-

20 NMR (CD,0D) §7.06 (1H,J = 1.8 Hz), 26.93 (dd, 1H, J = 8.4, 1.8
Hz), 6.75 d, 1H, J = 8 Hz), 5.47 (s,1H), 4.71 (4, 1H, J = 4.0
Hz), 4.28-4.00 (m, 3H), 3.87-3.62 (m, 3H), 3.54-3.46 (m, 1H),
3.42 (s, 3H), 3.34-3.26 (m, 2H), 1.40 (t, 3H, J = 7.0 Hz). 13
NMR (CDBOD)d£148.6, 17.7, 130.8, 120.7, 115.8, 112.3, 103.2,

25 102.0, 82.8, 74.1, 72.1, 70.0, 65.8, 63.9, 55.8, 15.1, IR
(KBr), 3530, 3420, 3310, 2925, 2860, 1660, 1512, 1437, 1415,

-1

1370, 870 cm ~, MS m/e (% abundance) 343 (8), 342 (38), 167

(68), 166 (100), 138 (60), 109 (28), 87 (20), 45 (75).

-18=-



'As used herein the term"organol eptic" refers to conpounds of the invention
Wwhi.ch® stirful ate the sense of snell or taste, and are thus perceived as

havi ng a charact eri styng sheeOid3BecnReplaced f | avor. The ternms "odor", "fragrance"
and "snell" are used i ~whenever a conpound is referred to as
an organol eptic which : ~stimulate theOs&nRA79i/08R8H | .

10

15

20

25

30

EXAMPLE 2

METHYL 4,6=-0-(3-PHENYLPROP-2-ENYLIDENE)GLUCOPYRANOSIDE

OCHy

_CHO HO'j’\OI
* HO OH

OH

e

o O .__-OCH,

< Q° OH
~ OH

A mixture of cinnamic aldehyde (3.2 kg, 24.2 mol),
methyl glucopyranoside (4.7 kg. 24.2 mol), dimethyl formamide
(16L), trimethylorthoformate (2.8 kg, 26.6 mol) and p-
toluenesulfonic acid monohydrate (80g) was heated at 95°'C for
4h. The mixture was neutralized with 40% sodium hydroxide
solution. Most of the solvents were removed under reduced
pressure. The residue was taken-up in ethyl acetate (12L) and
the resulting solution was washed with brine. Concentration of
the solution and crystallization provided the product. mp 147-
149°C, [O(]D 104°. 1H--NMR (CD3OD) §T7.5-7.2(m,5h), 6.84(4,1H,
J = 16.7 Hz), 6.20 (dd,1H, J = 16.7 Hz and 4.0 H2), 5.20 (4,
1H, J = 4.7 Hz), 4.72 (d, 1H, J = 4.0 Hz), 4.10-4.25 {m, 1H),
3.87-3.0 (m,S5H), 3.43 (s, 3H). Y3c-NMR (cp3op) d 137.5, 134.9,
129.6, 129.2, 127.7, 125.%, 102.2, 102.0, 82.5, 74.2, 72.1,
69.7, 63.9, 55.8, IR (KBr) 3300, 1660, 1595, 1575, 1480, 1450
cm-l. MS m/e (% abqndance) 309 (2), 308 (12), 144 (12), 131

(40), 104 (100), 74 (22, 45 (70).

-19=~



-8- The terns "flavor', "flavoring"” and "flavorant" are al so used

i‘nt erthangeabl y whenever and organol eptic conpound Is referred to which in
intended to stinulate the sense of taste. An "organoleptically effective
amount” is a |level or ambunt of a novel cyclic acetal conmpound(s) present
in a mterial at which the incorporated conpound( s) exhibit(s) a sensory
effect. The terns "tobacco" and "tobacco substitutes” are_used in the
conventional sense and include snokable as wel| as 0-Z- 2474700105

EXAMPLE 3

METHYL 4,6-0-(4-METHOXYBENZYLIDENE) GLUCOPYRANOSIDE

OH
CHo 0_-OCH, OCH;
5 +
CH;O0” - HO o
OH

CH;0

In a fashion similar to the procedure described in
Example 2, anisic aldehyde and methyl glucopyranoside are
10 combined to form methyl 4,6-0-(4-methoxybenzylidene)

1

glucopyranoside. mp 209°-210°C, [¥], = +63.28'. “H-NMR (CD,OD)

7.48 (d, 2H, J = 8.8Hz), 6.89 (d, 2H, J = 8.8Hz), 5.51 (s, 1H),

i3

4.72 (d, i1H, J = 3.7 Hz). C NMR (CD3OD)Q£131.5, 128.8,

114.4, 103.0, 102.0, 101.4, 82.9, 75.0, 72.1, 71.6, 70.0, 63.9,
15 55.8. IR (KBr) 3350, 2930, 1445, 1360, 1240, 805, 607 cm .
Ms m/e (abundance) 312(19), 137 (100), 136 (50), 135 (80), 133

(50) <.74 {(32), 45 (50).

-
et Has Been Replaced
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non-snokabl e forms in which tobacco is regularly used, e.g., cigarettes,
snuff; cheéwabl e conpositions, etc. The term "tobacco paper" refers to
snokabl e paper used to contain tobacco, e.g., tobacco rolling paper. The
followi ng chem cal ternms are used throughout the specification, and are
defined as follows unless otherw se indicat ed: Aciégé_- g1 $@ﬂfnic conpound
formed by addition of an al cohol to an al dehyde. sziﬁé @m)the_alky

portion of al koxy,

EXAMPLE 4

METHYL 4,6-0-(4-HYDROXY~3~METHOXYBENZYLIDENE) GLUCOPYPRANOSIDE

H OCHj

0 o)
o 0
HO o) OCH;
5 o +  — o OH
HO OH HO HO
. A

CH30 OH

In a fashion similar to the procedure described in
Example 2, vanillin and methyl glucopyrancside are combined to
10 form methyl 4,6-0-(4-hydroxy-3-methoxybenzylidene)

lyomm

glucopyranoside. mp 207°-208.5°C, &f]D = +74.5°.
(CD3OD)Q£5.08 (d, 1H, J = 1.3 Hz), 6.93 (dd; 1H J = 8.4, 1,8
Hz), 6.7 (4, 1ﬁ, J = 8.4 Hz), 5.48 (5, 1H, 4.72 (d, 1H J = 3.7
Hz), 4.26 - 4.12 (m, 1H), 3.84 (s, 3H), 3.83-3.58 (m, 3H),

3¢ mmr (cp ,op) 148.6,

15 3.55-3.37 (m, 1H), 3.42 (s, 3H),

- 148.3, 130.9, 120.6, 115.7, 103.2, 102.0,.82.9, 74.2, 72;1,
70.0, 63.9, 56.7, 55.8, IR (KBr) 3580, 3510, 3310, 3100, 2950,
2900, 1620, 1525, 1460, 1435 cm-l. MS m/e (relative abundance)
324 (4), 328 (28), 327 (7), 311 (2), 297 (2), 225 (4), 219 (2),

20 152 (86), 133 (30), 45 (100).

This Sheet Has Been Replaced
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al kyl thi o aral kyl and heteroaral kyl) - branched or unbranched saturated
¢arbon chain containing 1 to 20 carbon atons, with | ower alkyl representing
a chain containing 1 to 6 carbon atons. Heteroaryl - aromatic group having
H to 6 atons inaring, 1 to 3 of which are heteroatons contained in the
aromatic ring, selected fromO, Sor N, wth the remaining atons being
carbon atons, the group being sufficiently unsat ur &.8d 247 410Mi08e aromatic
character to the ring.

EXAMPLE 5
4,6-0-(3,4-METHYLENEDIOXYBENZYLIDENE) GLUCOSE

HO OH o O _OH
O _OH
HO OH OH
o OH 0”.
Lo

In a fashion similar to the procedure described in

Example 2, piperonal and glucose combined to form 4,6-0-(3,4-

methylenedioxybenzylidene) glucose. mp 172-173°C. EqD = ;11.4,

10 'H-NMR (cD,cOCD,) (7.01-6.94 (m, 2H), 6.84-6.79 (m, 1H), 6.00
(s, 2H), 5.49 (s, 1H), 5.17 (d, 1H, J = 3.6 Hz), 3.2-4.7 (m,
5H), 2.89 (broad s, 3H). IR(KBr) 3580, 2900, 1680, 1605, 1500,
1445 cn~l. MS m/e(rel. abundance) 314(1), 313(2), 312(14),
311(2), 294(2), 223(10), 149(100), 121(25), 93(30), 43(40).

15

This Sheet Has.Been Re; laced
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-9- Preferred conpounds falling within the scope of the invention include
tthose* conpounds where Ar, [err] and [err] are 3- ethoxy-4-hydroxyphenyl,
and where A, [err] and [err] are phenyl. The preferred value of [err] and
[err] is H Conpounds falling within the scope of fornula I- which are
preferred include: nethyl 4,6-0-(4-hydroxy-3-ethoxybenzyli dene)

0.Z. 2474700105

EXAMPLE 6

METHYL 4,6-0-(5-METHYLTHIOPHENE-2-METHYLIDENE) 6LUCOPYRANOSIDE

o OcH,

OH
HO

In a fashion similar to the procedure described in

Example 2, S5-methylthiophenecarboxaldehyde and methyl

10 glucopyranoside were reacted to form methyl 4,6-0-(5-methyl-
thiophene-2-methylidene) glucopyranoside. mp 167°-168°C,
[&], = +69.9°, 1a-NMR (€D,0D) 96.93 (d, 1H = 3.5 Hz), 6.64 (d,
1H, J = 3.5 Hz), 5.74 (s, 1H), 4.72 (4, 1H, J = 3.6 Hz), 4.10-
4.25, (m, lH).3.30-3.85 (m, 5H), 3.43 (s, 3H),.2.46 (s, 3H),

15 3c-nmr (cp,op) €126.75, 125.39, 102.05, 99.99, 87.12, 82.84,
74.15, 71.98, 69.97, 63.74, 55.83, 15.07, IR (KBr) 3330, 2900,
2840, 1440, 1360 cm-l. MS m/e (% abundance) 305 (0.5), 304
{1), 303(4), 302(20), 271(2), 199 (8), 127 (100), 74 (60),
45(50).

20

Thls Sheet Has Been Rep
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gl ucopyr anosi de: met hyl 4, 6-0-][3-(3-nmet hoxy-4-hydroxyphenyl ) prop- 2-

enyl i dene] gl ucopyranosi de; nethyl 4, 6-0-(5-nethylthi ophene-2-nethylidene)
gl ucopyr anosi de; nethyl 4, 6-0-[3-(4-net hoxyphenyl) prop-2-enylidene]

gl ucopyr anosi de; nethyl 4, 6-0-(3-phenyl -2-pentyl prop-2-enylidene)

gl ucopyr anosi de, and net hyl 4, 6-0-(3-phenyl - 2-hexyl prop- 2- enyli dene)

0.2. 2474/00105

EXAMPLE 7

‘ METHYL 4,6-0-[3-(4~-METHOXYPHENYL) PROP-2~-

ENYLIDENE]GLUCOPYﬁANOSIDE

> O 7\01%‘* /@N‘If

CH;0

Methyl glucopyranoside and p-methoxycinnamic aldehyde were
reacted in a fashion similar to that described in Example 2 to
10 provide the product. mp 148-150°C. [(X], 70.0° (c, 1.13,

methanol). 1

H-NMR (CD,0D) ¥ 7.36 (d, 2H, J = 8.9 Hz), 6.89 (d,
2H, J = 8.9 Hz), 6.76 (d, 1H, J = 15.7 Hz), 6.07 (d&d, 2H, J =
15.7 and 4.6 Hz), 5.17 (d, 1, J = 4.6 Hz), 4.71 (4, 1H, J =
3.7 Hz), 4.21-4.08 (m, 1HO, 3.80 (s, 3H), 3.85-3.2 (m, SH),

13

15 3.41 (s, 3H). C-NMR (CDsoD)‘i.IGI.B, 134.5, 130.2, 129.0,

123.6, 115.1, 102.6, 102.0, 82.5, 74.2, 72.0, 69{7,.63.9, 55.8,

IR (KBr), 3450, 1680, 1610, 1530, 1060, cm-l. MS m/e 338, 307,

247, 179, 161, 121 (134,100%).

20

_——_——_________;;_—é
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glucopyranoside Preferred conpounds for use in flavoring foods and
Bever ages ‘i ncl ude t hose corrpounds r eci ted above which fall within the scope

of formula |, plus the fiis|Sh s falling within the scope of
f.ormul a | a: 10 - met ““ t hoxy- 4- hydr oxybenzyl i dene)

0.Z. 2474/00105

EXAMPLE 8

METHYL 4,6-0-(3-PHENYL-2-PENTYLPROP-2-ENYLIDENE)

GLUCOPYRANOSIDE

o

xﬁz

10

15 Methyl glucopyranoside and O -pentyl cinnamic aldehyde were
reacted in a fashion similar to that described in Example 2 to
provide the product. mp 146-147°C. (o] 63.5° (c, 1.36,

methanol). :

H-NMR (cDC1,) ¢ 7.4-7.2 (m, 5H), 6.73 (s, 1H),
5.02 (s, 1H), 4.79 (d, 1H, J = 4.5 Hz), 4.25 (dd, 1H, J = 6.7

20 and 4.0), 4.0-3.35 (m, 5H), 2.95 (d, 1H, J = 3.4 Hz), 2.50 (d,
1H, J = 8.9 Hz), 2.34 (t, 2H, J = 7.8 Hz), 1.62-1.24 (m, 6H),

0.89 (t, 3H, J = 6.7 Hz). <3

c-NMR _(cpe1y) S 138.3, 137.0,
129.2, 128.8, 126.8, 104.2, 100.0, 81.0, 73.2, 72.0, 68.9,
62.6, 55.5, 32.1, 28.6, 27.8, 22.3, 13.9. IR (KBr) 3420, 1540,

25 1055, 860, 740 cm L. MS m/e 378, 307, 287, 275 (131, 100%).

-



opyr anosi de; nethyl 4, 6-0-(4-methoxybenzylidene) gl ucopyranosi de;

yl 4, 6% 0-(3- phenyl prop-2-enyl i dene) gl ucopyranosi de; nethyl

- 0- (3-(4- met hoxyphenyl ) prop- 2-enyl i dene) gl ucopyranosi de; net hyl

- 0- (3 (3 met hoxy- 4- hydroxyphenyl) prop-2- enylidene)gl ucopyranoside; and
y

| 6-0-(3-furanyl pro - enyl i dene) gl ucopyr anosi de.
- ( | yl prop-2 yli ) gl ucopyr ano '.2474/00105

EXAMPLE 9

. METHYL 4,6-0-(3-PHENYL-2-HEXYLPROP-2-ENYLIDENE)GLUCOPYRANOSIDE

: : 0. ,OMe

Methyl glucopyranoside and O(-hexyl cinnamic aldehyde were

15 reacted in a fashion similar to that described in Example 7 to
provide the product, mp 148-148.5°C, [0¢]d 72.1° (c, 1.66
methanol). “H-NMR (cpei,) Q"7.36-7.15 (m, 5H), 6.72 (s, 1H),
5.06 (s, 1H), 4.71 (d, 1H, J = 4 HZ), 4.19-4.13 (m, 1H), 3.83-
3.15 (m, S5H), 3.43 (s, 3H), 2.36-2.28 (m, 2H), 1.65-1.1 (m,

20 8H), 0.87 (t, 3H, J = 6.5 Hz), “>c-NMR (cD,oD) f 140.0, 138.4,
130.1, 129.7, 129.2, 127.9, 105.4, 102.0, 82.7, 74.2, 72.1,
6€9.8, 64.6, 55.8, 32.5, 30.6, 29.8, 28.5, 23.5, 14.3, IR (KBr)
3430, 1600, 1065,.965, 750, 690 cm-l. MS m/e 392, 363, 331,
307, 275, 241, (31, 100%). '

25 -
eet Has Been Re‘laced
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Preferred conmpounds useful for flavoring tobacco or tobacco paper include,
i'n-additioh to the conpounds recited above falling within the scope of
formulae | and la, the follow ng conpounds falling within the scope of
formula I b: nmethyl 4,6-0-(3,4-nethyl enedi oxybenzylidene) gl ucopyranosi de,
and net hyl 4, 6-0-(3-(3, 4-net hyl enedi oxyphenyl ) pr op- 2-
enyl i dene) gl ucopyr anosi de.

0.Z. 2474700105

EXAMPLE 10

PREPARATION OF A MICROWAVE CAKE MIX BASE

A microwave cake mix base was prepared by mixing the

following ingredients:

5 A. Ingredient Parts
Sugar 398.0
Shortening - 50.0
Emulsifying Agents 2.0
Cake Flour 392.8
10 Corn Syrup Solids 50.0
Dextrose 50.0
Leavening Agents 28.2
Salt 8.5
Cornstarch 5.0
15 Xanthan Gunm 5.0
Sodium Caseinate 1.0
Flow Aid 8.5
©1000.0
20

From this cake mix a batter was prepared using the

following formula:

B. Ingredient Parts
Microwave Cake Mix 46.46

(from Part A)

25 Water 30.60
Scrambléd Egg 9.56

Corn 0il 13.38

100.00

is Sheet Has Been Re laccd

T
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- 11 - The conpounds described herein may exist in several isoneric forns.
The, present invention includes both essentially pure isoneric fornms as wel |
as mxtures thereof. The-novel cyclic acetals of the present invention nmay
he used as flavorants in tobacco conpositions, as sustained release

odorants to mask or enhance the odors of burning t b

?

cc S,
flavor additives for m crowaveabl e foods, and in t é préijéﬁiﬁgﬁ of chemﬁng

guns.

0.1g of the product of Example 1 was added to 99.9

g of the cake batter. The batter was then processed in

a 650 watt microwave oven for 5 minutes. The resulting

cake was determined to possess a sweet, vanilla odor

5 and taste.

EXaAMPLE 11

PREPARATION OF SWEET VANILLA MICROWAVE CAKE MIX BASE

0.1g of the product of Example 4 was added to 99.9g

10 of the cake batter of Example 6. The resulting cake was

determined to possess a sweet, vanilla odor and taste.

EXAMPLE 12

PREPARATION OF ANiSALDEHYDE MICROWAVE CAKE MIX BASE

o.lg of the product of Example 3 was added to 99.9g

15 of the cake batter of Example 6. The resulting cake

possessed anisaldehyde odors and flavors.

EXAMPLE 13

PREPARATION OF A CHEWING GUM

0.1g of the product of Example 3 was added to 99.%g

20 of chewing gum base. The resulting chewing gum possessed

sweet notes due to anisaldehyde.

-28=-
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Under nor nal tenpePa%ﬂ%e—aﬁd—a%nespheLic conditions the cyclic acetals

.Eéxt st ‘as stable soI| no detectable odor. Upon heating to

hlgher t enperatures or
f.l avorant is rel eased.
i nvention are substant

S in the case of a chewing gum the
|IC acetal compounds of the present

and tasteless
t enper at ures and atnnspherlc condltlons, abodfq? %4?9é§§;q;bout 20 to
100% rel ative hum dity, and exist as stable sol i ds. However, when heated to

hi gher tenperatures, e.g.,

10

15

20

EXAMPLE 14

PREPARATION OF VANILLIN CIGARETTE

A 1% solution of the product of Example 1 in ethanol
was applied to cigarette papers to produce levels of 5-
50,000 ppm of the flavorant. The paper was incorporated in
cigarettes and, upon burning, released a strong vanillin

odor.

EXAMPLE 15

PREPARATION OF A CINNAMALDEHYDE CIGARETTE

A 1% solution of the product of Example 2 in ethanol
was applied to cigarette papers to produce levels of 5 to .
50,000 ppm of the flavorant. Tﬂe paper was incorporated in
cigarettes and upon burning, released a strong

cinnamaldehyde odor.

EXAMPLE 16

PREPARATION OF A O\ ~HEXYLCINNAMALDEHYDE CIGARETTE

A 1% solution of the produce of Example 9 in ethanol
was applied to cigarette papers to produce levels of 5 to
50,000 ppm of the flavorant. The paper was incorporated in
cigarettes and upon burning, released a strong floral

jasmine-like odor with a herbal note.

20 -



about [err] to about [err], in the presence of nvisture or steam they
undergo a {ransformation in which the odor or flavor is released. This

trahsfornmati on nay behiy &g dt he followi ng Schene |. [err] 12
. The aromatic al dehy(r I ml“"’“ 1 m t he

0.Z. 2474/00105

EXAMPLE 17

PREPARATION OF A CIGARETTE CONTAINING VANILLIN FLAVORED

TOBACCO

A 1% solution of the product of Example 1 in ethanol

5 was injected onto the tobacco of a typical American Blend
Cigarette at a level of 100 ppm. Prior to smoking, no odor
of vanillin was observed. Upon smoking, the mainstream and

sidestream smoke displayed a strong vanillin odor.

10 . EXAMPLE 18

PREPARATION OF CIGARETTE CONTAINING A.CX-HEXYL-

CINNAMALDEHYDE FLAVORED TOBACCO

A 1% solution of the product Sf Example 9 in ethanol
was injected onto the tobacco of a typical American Blend
15 cigarette at a level of 100 ppm. Prior to smoking, no odor
due to (X -hexylcinnamaldehyde was observed. Upoh smoking
the mainstream and sidestream smoke was less harsh than an
unflavored cigarette and displayed a strong floral

jasminé-likg odor along with a clean fresh note.

20 While certain preferred embodiments have been
described herein in detail, numerous alternative
embodiments are contemplated as falling within the spirit
of the invention. Consequently, the scope'of the appended
claims is not to be limited thereby.

25

-30~



transfornatlon eful as a fIavorant or odorant.
Il l-ustrative st ‘ﬁ "&E H es which can be made in accordance with the
teachi ngs herein=*are’s in Table I. gTABLEsY 4700 PLACEMENT SHEET
-13- ’

Clainms
l.. A compound represented by the formula I:

0 R

I
i R"L\O OH _ w
CH
where R1 is H or C1 to c6 alkyl:;
R is Ar or arl, _
10 ' with Ar equal to 3-ethoxy-4-hydroxyphenyl or S-
methylthiophen-2-yl, and

Arl is

15 : >=<
A rl

R

with A representihg phenyl, 4-methoxyphenyl or 3-methoxy-4-
hydroxyphenyl,

such that when A is phenyl, R? is C, to C, alkyl;

when A is 44methoxyphenyl, R2 is H or C, to C6 alkyl: and when

1
20 A is 3-methoxy-4-hydroxyphenyl, R® is H.
2. A compound as defined in claim 1 selected

from the group:

This Sheet Has Been Replaced

A I

-31-



14 - The cyclic age%aksﬁmnnn1ﬁ7ﬁTTTTstructure la may be prepared by the

SRR ST

0.Z. 2474/00105

methyl 4,6~0~(4-hydroxy-3-ethoxybenzylidene)

glucopyranoside;

methyl 4,6-0-(3-methoxy-4-hydroxyphenyl)prop-2-

enylidene glucopyranoside:

5 metnyl 4,6-0-(5-methylthiophene-2-methylidene)

glucopyranoside;

methyl 4,6-0-[3-(4~-methoxyphenyl)prop-2-enylidene)

glucopyranoside;

10 methyl 4,6-0-(3~phenyl-2-pentylprop-2-enylidene)

glucopyranoside and

methyl 4,6-0-(3-phenyl-2-hexylprop-2-enylidene)

glucopyranoside.

15 3. A smoking composition which comprises natural
tobacco or a tobacco substitute in combination with an

organoleptically effective amount of a compound represented

by the formula Ib:

o riP

-l ————— 5 A (Ib)

cet Has Been Replaced | R o CH

i o
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HO 0 X'V

10

15

20

25

[err]

-a pyran03|de th the flavorant ethyl vanillin Xl
the presence of aﬁﬁ‘"“ﬁﬂ ﬁi’HWMH“I acid catal yst and dehydrating agent.
The

0.Z. 2474/00105

where Rlb represents H or C

1
Rb is Arb or Arlb, with

rb

to c6 alkyl:

equal to 3-ethoxy-4-hydroxyphenyl,
3-methoxy-4-hydroxyphenyl, 4-methoxyphenyl,
3,4-methylenedioxyphenyl or hetercaryl, and

Arlb is ) - )

with Ab equal to phenyl, 4-methoxyphenyl, 3-methoxy-4-

hydroxphenyl, 3,4-methylenedioxyphenyl, or heteroaryl, and

RZb is H or ¢, to C, alkyl.

4. A smoking composition as described in clsim 3
wherein the compound is selected from the group consisting

of:

methyl 4,6-0-(4-hydroxy-3-ethoxybenzylidene)

glucopyranoside;

methyl 4,6-0-(3-methoxy-4~hydroxyphenyl)prop-2-

enylidene glucopyranoside;

methyl 4,6-0-(S-methylthigphene-2¥methylidene)

glucopyranoside;

methyl 4,6—0-[3-(44hethoxyphenyl)prop-z-enylidene]

glucopyranoside;

This Sheet Has Been Reﬂ
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-,15 -, preferred Eijvents are aprotic solvents such as acetonitrile,

di met hyl aéetamn. Em& mm"uorl de, N-neth Ez)yrrol | done,
1, 2- dlchloroetha yl ene. The hdre2fr8{@93Q%Y sol vent is

di et hyl f ormam de. The pré?eﬁred acid catalysts include sulfuric acid,
nitric acid, trifluoroacetic acid, boron trifluoride, hydrochlorlc aC|d,
nethanesulfonlc acid, zinc chlorid magnesi um chl ori de and nesi um

broni de. The nore pr SPEH¥E 4ac,5i'(9'(§at' HF?%ifll?s'RF-”ctdIl@éﬁeﬁrFBﬁ} ene)d. The
mor e preferggchsp¥ggggiégkagents i nclude triethyl orthofornate,

methyl 4,6-0~-(3-phenyl-2-hexylprop~2-enylidene)

glucopyranoside;

5 methyl 4,6-0-(3-methoxy-4~hydroxybenzylidene)

glucopyranoside;

methyl 4,6-0-(4-methoxybeﬁzylidene)glucopyranoside:

methyl 4,6-0F(3-phenylprop-2-

enylidene)glucopyranoside;

10 methyl 4,6-0-(3-furanylprop-2-

enylidene)giucopyranoside;

methyl 4,6-0~-(3,4-methylenedioxybenzylidene)

giucopyranoside, &and

methyl 4,6-0-(3-(3,4-methyienedioxyphenyl)prop-z-

15 enylidene)glucopyranoside.

5. A smoking composition according to.claim 4
wherein the concentration of said compound is between about

5 ppm and about 50,000 ppm by weight of the tobacco or

tobacco substitute.

This Sheet Has Been Replaced
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triethylorthoace;aLeT_nagngngglgg%fate (anhydrous) and sodium sul fate
(anhydrous). The nore preferred dehydrating agent is trinethylorthofornate.
A dehydrating pr Lmn- u e azeotropic re I ter using a

sol vent such as tm ” "3“' e used. Oorpp(;unggygfoﬁ)qgﬁﬁl ae la and |Ib
are prepared in accordafice®wi th the above teachings, taking into account

t he exanpl es contained herein. The cyclic acetal conpounds of the invention

possess or ganol ept ¢ pLopert] e, AN E0E 8 BSLAL tedfie dug! grrrent of

tobacco substitute, which contains between about 5 ppm and

about 50,000 ppm of a compound selected from the group con-

sisting of:

5 " methyl 4,6-0-(4-hydroxy-3-ethoxybenzylidene)

glucopyranoside;

methyl 4,6-0-(3-methoxy-4~-hydroxyphenyl)prop-2~

enylidene glucopyranoside;

methyl 4,6-0-(5~-methylthiophenemethylide)

10 glucdpyranoside:

methyl 4,6~0-[3-(4-methoxyphenyl)prop-2-enylidene]

glucopyranoside;

methyl 4,6-0-(3-phenyl-2-pentylprop-2-enylidene)

glucopyranoside;

15 methyl 4,6-0-(3-phenyl-2-hexylprop-2-~enylidene)

glucopyranoside:

methyl 4,6-0-(3-methoxy-4-hydroxybenzylidene)

glucopyranoside;

methyl 4,6—0-‘4-methoxybenzylidene)glucopyrancside:

20 ~methyl 4,6-0-(3~-phenylprop-2-

enylidene)glucopyranoside:;
This Sheet Has Been Re(ilaced
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nmet hods useful in enmaneing-the flavor of foods. These conpounds are also
useful” i n énhanci ng M@g maski ng any unpl easant odor or enhancing the

fl avor of tobacco pr ﬁﬂﬂl ounds may be used individually in an
amount effective to Mrl stic GiZav@A74/00HR% of a material.

More commonly, however, the corrpsourfds are m xed with other flavor or
fragrance conponents in an anount sufficient to provide the desired flavor
or odor characteristic.

methyl 4,6-0-(3- furanylprop-z-

enylldene)glucopyran051de.

mefhyl 4,6-0-(3,4-methylenedioxybenzylidene)

glucopyranoside and

5 methyl 4,6-0-(3-(3,4-methylenedioxyphenyl)prop-2-

enylidene)glucopyranoside.

7. A food product comprising a foodstuff in combinstion
with an organoleptically effective amount of a compound re-

presented by formula Ia

o 0 Rla
10 /k (I2)
rR27 O OH
CH
. where r1? represents H or C, to C, alkyl:;
£ .
R® is ar® or ar!®, witnh
ar? representing 3-ethoxy-4-hydroxyphenyl, 3-
methoxy-4-hydroxyphenyl, 4-methoxyphenyl or heteroaryl,
15 _ and arl? represents
Hj7___/’
a2 \ RZa

with a2 representing phenyl, 4-methoxyphenyl, 3-methoxy-4-

hydroxyphenyl or heteroaryl, and R2a representing H or C1

to C6 alkyl. -
eet Has Been Reﬁaced
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- 16 - The anount r the desired, overall effect varies
dependT ng upon the gm D @ “]Jl W‘Blg chosen,g .tzhez2pragogtos n which it w |
be used, and the pa esired. For. exanpl e, dependi ng upon the
selection and concentration of the cyclic acetals used, addition of the

cycllc acetal s elther Slf% or s a m xtuy.e t% aret e HQQ%&ﬁPt%E | evel s
rangi ng from about®5 pfm BdaBBB uey, TﬁﬁPﬁﬁfﬂ 12in whe
compound is preseént in a amount ranging from about 0.05% to

about 5.00% by weight.

9, A food product as described in claim 7
5 comprising a baked foodstuff in combination with a compound
as described therein in an amount effective for imparting

flavor to said foodstuff upon baking.

10. A chewing gum base composition comprising a gum

base in combination with a compound

10 represented by formula Ia:

o o Rla
Ia
Ra'L‘O OH (7e)
OH

la

15 where R represents H or C

la

1 to c6 alkyl;

a .
, with

R® is ar? or ar
ar? representing 3-ethoxy-4-hydroxyphenyl, 3-
methoxy-4-hydroxyphenyl, 4-methoxyphenyl or hetercaryl,

and Arla represents

20 j o <

with Aé representing phenyl, 4-methoxyphenyl, 3-methoxy-4-

RZa

hydroxyphenyl or heteroaryl, and R2a representing H or C

to C, alkyl,

1

eet Has Been Replaced
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tends to enhance the snoking flavor and/or mask undesirabl e snmoking odors.

An. |nportant property—of these cyclic acetals is that the flavorant or
odorant is covale n- volatile conmpound and it is only when
the tobacco produ i“ j’ im% m“ burns that the flavorant or odorant is
rel eased. Additio cyc sc acetals of formula | either separately or

as a mxture at tevels ranging fromabout 5 ppn1% tg%g%j%h ppn1by
wei ght onto the media enclosing the tobacco serv to orporate the

odorant/flavorant in the side-stream snoke as the tobacco product burns.
Air borne

said compound being present in an amount effective
for imparting flavor to said gum base upon mastication

thereof.

R
heet Has Been Re| laced
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fl avorants and/ or odorants along with other conmbustion products are thus
introduced: This-newy formed odorant or flavorant serves to enhance or
mask the snoki ng odors dependi ng upon sel ection and use |evels of the
cyclic acetals. The cyclic acetals of the present invention are
particularly useful in the flavoring and aromati zi nggof, ea9lkedoi@pds.
Addition of the cyclic acetals either singly or as a mxture to a cake
batter, e.g., a mcrowave cake batter, serves to inpart appropriate baking
aronmas to the cake as it is heated in the mcrowave as well as inpart
flavoring in the finished :

NOVEL CYCLIC ACETALS

ABSTRACT OF THE INVENTION

This invention provides novel cyqlic acetals useful

as delayed release flavorants and odorants. These

5 compounds possess no deﬁectable flavor or odor themselves
at normal temperatures and atmospheric conditions but
release an aldehyde flavorant upon heating at higher
temperatures. The novel cyclic acetals of the present
invention may be used as flavorants in tobacco compositions

10 or tobacco substitutes, as sustained flavorants and
odorants to mask or enhance the flavors and odors of
burning tobaccﬁ products, as flavor additives to
microwaveable foods, and in the preparation of chewing

gunms.
15

- ——
eet Has Been Reilaced
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y NOVEL CYCLI? ACETALS :

This invention reiates to novel cyclic acetals useful

as delayed release flavorants and odorants. The invention also

provides a process for the synthesis of these compounds as well

as smoking and flavorant compositions which incorporate the

invention. The compounds of the invention are used as

‘sustained release odorants which are incorporated in the media

enclésing the tobacco. They may aléo be used as flavor REPLACEMENT SHEE

additives to microwaveable foods.

25 FEB 1997

* - B ——————

Flavor additives have long been used to flavor & wide

variety of consumer products, particularly tobacco products,

foodstuffs, and gums. Flavor additives in such products may

be

used to mask or attenuate undesirable flavors or odorants, and

. to enhance existing flavors or odors, or to provide additional

flavors or odors not initially present in the consumer product.

A pfincipal strategy currently epployed 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. Alternatively, the flavoring chemical
may be covalently bound to an auxilliary component to form a
higher weight molecule of low vo;atiiity. .The flavorant is
then released upon pyrolysis, heating or solvolysis'of the
tcbaccé or food product.’ '

For example, European patent 186,502 dgscribes the
use of a plasﬁic capsule that releases flavorants when
mechanically crushed.

U.S. Patent No. 4,001,438 describes flavor

compositions for use in orally utilizable compositions which

may be either chéwinq gum compositions, chewable medicinal



The appropriate flavors are released in the resultlng gum upon masti cati on.

Jdhe conpodnds of the invention may be incorpor
t obacco product along with other ingredients.

i nclude emul sifiers, carriers, binders, sweete
and sol vents. The foll ow ng exanples are given
the invention as it is preferred to practice

t hese exanples are illustrative and the2invent
to be restricted thereto.

tablets, chewing tobacco or toothpaste.

gt f acdct

[ .
(0]
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| L?Earﬁprﬁéeujd

SUREPLACEMENT SHEET fent s
hefs, stabilizerls,] buffers
tp i ' enblodi nent s of

r st ood t hat
onsi der ed

The flavor is

controllably released from the flavor compositions over an

extended period of time under hydrolytic conditions.

U.S. Patent No. 4,253,473 describes smoking tobacco

compositions or substitute smoking tobacco compositions which

upon smoking release substantially evenly and uniformly over an

extended period of time.

U.S. Patent No. 3,818,107 describes a chewing gun

containing a flavor release composition comprising polymer

backbones with flavor groups appended thereto.

The flavor.

moieties are released from the polymer backbone by hydrolysis

which is achievable by mastication of chewing gums containing

the flavor groups.

As an alternative method, the flavoring chemicals may

be covalently bound to an auxilliary component to form 2 higher

molecular weight molecule of low volatility.

The flavorant i$

released upon pyrolysis, heating or solvolysis of the tobacco

or food product.

In general, inventions employing the second strategy

i use an estar or carbonate linkage of a higher molecular weight

. molecule to an alcocholic flavor molecule.

In such a system a

flavor molecule is covalently bound to a polymer. and may be

depictéd by the following generalized structure:



Al parts, proportions, percentages, and rati ¢3 Theretr—are by wei ght
unl ess ot herw se i ndi cat ed. -18- EXAMPLE 1 Mﬁ#ﬁ%@EMENT SHEET
4, 6- 0- (4- HYDROXY- 3- ETHOXYBENZYLI DENE) GLUCOPYRANOSI DE CH T é€rT]
25 FEB 1997
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wherein R, represents a 'low alkyl group such as methyl, Rz
represents a flavorant radical such as menthyl and n is an

"integer 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 praducts‘
wherain some of the products contain an alcohol flavorant-, |
release camposiﬁicn which delivers the flavor note of the
alcohol upon pyrolysis.

' U.S. Patent No. 4,119,106 describes alcohol
flavorant-release polymeric derivatives which are designed to
enhance tdbacco smoke by releasing an alcohol flavorant to
tobacco smoke without waéting the natural flavor of the
resultant main stream tobacco smoke.

U.S. Pat. No. 4,578,486 -and 4,538,628 describe
smoking tébagco compositions which contain dioxane diester
flavorant-release additives. Wwhen subjected to normal smoking
conditions such as cigarettes, the diester additive decomposes
to release a volatile pyrolysis (alcohol or phencl) component
which provides flavor-enhancing properties to the mainstreém
smoke and unhances the aroma of the sidestre&m smoke.

U.S. Patent Nos. 4,701,282, 4,538,627 and 4,540,004
describe the use of ketoester or carbonate esté;_;ompounds_as
flavorant additives which under cigarette smoking conditions
pyrolyze to release flavorants which eﬁhance the flavor of the .
mainstream smoke and the aroma of sidestream smoke.

Acetals have also been used as vehicles to covalent;y
bind aldehyde flavorants. For example, U.S. Patent 4,296,137
describes the use of l-ethoxy-l-ethanol acetate or a flavor or

fragrance enhancer of a wide variety of consumable materials.

The l-ethoxy-1-ethanol acetate compound has the ability to



Et Ayl vanillin (21.5g, 0.13 nol), nethyl glucopyranoside (25.0g, 0.13 nol),
Aacetenitrile (100 nL), trinethylorthoformate Rdsm AGeMERT BHERDI) and

p-tol uenesul fonic acid (0.2g) were conbi nedji i nd} bottom f | ask
and heated for 18 hours at reflux. Ethyl acétdte (50 ng,was added to the
war m sol ution whi ch was washed with brine, f{h¢nZafiktht spd] um

bi carbonate solution. The m xture was dried [lerr]. concentfrajed to a final
vol une of 200 nL and allowed to stand & Tedr]. The resultingjcrystals were
collected and dried to yield the product. [er+] -

liberate acetaldehyde in smoking tobacco. U.S. Patent No.
4,280,011 describes the use of acetals as aldehyde generators
in foodstuff applications. U.S. Patent No. 3,625,709 describes
food flavoring and aroma enhancers consisting of acetaldehyde
combined with carbohydrates to form compositions which release
acetaldéhyde when combined with hot water or with cold water.
U.S. Patent No. 4,857,964 describes controlled release flavor
compositions useful in flavor compositions which comprise |
flavor particles formed from a dispersion of flavor acetal or
ketal in polymeric binders. The controlled release fl;vo£
compositions have multiple means of control, one of which is
the pydrolysis of the flavor acetal or ketal. These controlled
release flavor compositions are useful in chewing gums.

Finallf, U.S. Pat. Nos. 4,690,157 and 4,607,118
describe tobaccé coﬁpositioné which contain flavor release

“additives which, under cigarette émoking conditions, pyrolyze
in a "retro-aldol" fragmentation reaction into products which
enhance the flavor and afoma of the cigarette smoke. |

It is one object of the-present invention to provide
a-series*af novel compounds, as well as methods for their
synthesis, useful as flavorants and as éustained release
odorants tb mask and/or to enhance the odors ognﬁhrning tobacco’

"~ products.

Another object of the present invention is to flavor
cooked foods, e.g., microwaveable foods, which, during the
cooking process, release flavorants into the food.

Yet.another object of the present invention is to

flavor chewing gum.



[err] -19- EXAMPLE 2 METHYL
4, 6- 0= ( 3- PHENYLPROP- 2- ENYLI DENE) GLUCOPYRANQCSI DEfe++d—A—r-ct-de=af Cci nnam c
al dehyde (3.2 kg, 24.2 nol), nethyl gl ucopyranopiREPLAGERENG SHRET 2 nol ),

di met hyl formam de

25 FEB 1997

In accordance with the above-mentioned objects and
other objects, the following invention is directed to the class

of novel cyclic acetal compounds having the formula:

where Rl is H or c1 to c6 alkyl:
R is Ar or Arl,
- with Ar equal to 3-ethoxy=-4-hydroxyphenyl or 5-

methylthiophen-2-yl, ahd arl equal to

A :RZ

~

wiﬁh A répreéenting phenyl, 4-methoxyphenyl or 3-methoxy-4-
hydroxyphenyl,
' such that when A is phenyl, R? is C, to C, alkyl;

2

when A is 4-methoxyphenyl, R is H or C, to Cg alkyl, and when-

A is 3-methoxy-4-hydroxyphenyl, R2 is H.

The invention described herein further encompasses a
method of flavoring a food comprising adding to a foodstuff an

effective amount of a compound of formula Ia:



(16L), trinmethylorthoformate (2.8 kg, 26.6 nol) and p- tol uenesul fonic acid
ponohydr at’e (80g) was heated at [err] for 4h. Th ' ral i zed
wi th 40% sodi um hydr oxi de solution. Mst of the F(ﬁ{jg ed under
reduced pressure. The residue was taken-up in etfyl

acetate (121] fnd the
resulting solution was washed with brine. Concentratizpg ggp tipgy sl piti on and
crystallization provided the product. ng 147- [efr

OH Ia

la

where R™® is H or c, to Cg alkyl;

a la

R? is Ar® or Ar'?, where Ar® represents 3-ethoxy-4-

. hydroxyphenyl, 3-methoxy=-4-hydroxyphenyl, 4-methoxyphenyl or

hetercaryl, and Arla is

a RZa

- with A? representing éhenyl, 4-methoxyphenyl, 3-methoxy-4-
hydrquphenyl or heteroaryl, and RZa represents H or c1 to cé
alkyl.

The invention described herein further encompasses a
method a: flavoring tobacco or tobacco paper comprising adding
to said tobacco or tobacco paper an effective amount of a

compound of formula Ib:



REPLACEMENT SHEET -20- EXAMPLE 3 METHYL 4, 6- 0- ( 4-

GLUCOPYRANOSI DE OH [err] In a fashion simlar toftREPACEHEHTrRFdRSEri bed in
Exanpl e 2, anisic aldehyde and nethyl gl ucopyranpsjdeare conbi-ngdito form
met hyl 4, 6-0- (4- met hoxybenzyl i dene) | 25 FEB 1997
-7 -
1b
0 o R Ib
OH
OH
whe:e r1P

is H or C, to Cg alkyl;

b b 1b

R™ is Ar” or Ar™”, with Arb equal to 3-ethoxy-4-
hydroxyphenyl, 3-methoxy-4-hydroxyphenyl, 4-methox?phenyl,

3,4-methylenedioxyphenyl or heteroaryl, and Arlb is

b —————
A ;Zb

R

. b __ s
with A" répresenting phenyl, 4-methoxyphenyl, 3-methoxy-4-
hygroxyphgnyl, 3,4-methylenedioxypheny1 or heteroaryl and sz
is H or c1 to c6 alkyl.

As used herein the term "organoleptic";;efers to
.Compounds of the invention which stimulate the sense of ;mell
or taste, and are thus perceived as having a characteristic
odor and/or flavor.
| 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.



[ert] - 21 - EXAMPLE 4 METHYL 4, 6- 0- ( 4- HYDROXY- 3- METHOXYBENZYL| DENE)

GLUCOPYPRANCSI DE [err] In a fashion simlar tqo.the procedure described in
Exanple 2, vanillin and met hyl gl ucopyranosi d¢ RERLACEMBNTESHEED

25 FEB 1997

The terms "flavor", "flavoring" and "flavorant" are also used
interchangeably'whenever and organoleptic compound is referred
to which in intended to stimulate the sense of taste.

An "organoleptically effective amount” is a level or
amount of a novel cyclic acetal compound(s) present in a
maﬁerial at which the incorporated compound(s) exhibit(s) a

sensory effect.

' The terms "tobacco” and "tobacco substitutes" are
used in the conventional sense and include smokable as well as
non-smokable forms in which tobacco is feqularly used, e.qg.,
cigarettes, snuff, chewable compositions, etc.

The term "tobacco paper" refers to smokable paper
used to contain tobacco, e.g., tobacco rolling paper.

The following chemical terms are used throughout the

. specification, and are defined as follqws unless otherwise
indicated:

- - Acetal - an orgénic compound formed by addition of an
alcqﬁo; to an aldehyde.

Alkyl (including the alkyl portion of alkoxy,
alkylﬁhio'\raikyl and heterocaralkyl) - branched or unbranched

. saturateq carbon'chain containing 1 to 20 carbon atoms, with
lower alkyl representing a chain containing 1 ;;:;.carbon
atoms.

Heterocaryl -_aromatic group having 5 to 6 atoms in a
ring, 1 to 3 of which are heterocatoms contained in the aromatic
ring, selected from O, S or N, with the remaining atoms being
carbon atoms, the grou§ being sufficiently unsaturated to

provide aromatic character to the ring.



f or m net hyl

4, 6- 0- (4- hydr oxy- 3- net hoxybenzyl idene) [err] - 22 - EXAMPLE

5 4,6:°0- (‘3,4 - METHYLENEDI OXYBENZYLI DENE) GUUREREAdE®IENT éﬁEEéf ffashi on

simlar to the procedure described in

25 FEB 1997

Preferred compounds falling within the scope of the
a b
invention include those compounds where Ar, Ar and Ar  are 3-

ethoxy-4-hydroxyphenyl, and where A, A2 and Ab are phenyl.

The preferred value of Rl, R1a and Rlb is H.
Compounds falling within the scope of formula I whi;h

are preferred include:

methyl 4,6-0-(4-hydroxy-3-ethoxybenzylidene)

glucopyranoside;

methyl 4,6-0-{3~(3~-methoxy-4-hydroxyphenyl)prop-2-

enylidenelglucopyranoside;

methyl 4,6-0-(5-methylthiocphene-2~methylidene)

glucopyrancside:;

methyl 4,6-0-[3-(4-methoxyphenyl)prop-2-enylidene]

glucopyranoside;

ivethyl 4,6~0~-(3-phenyl-2-pentylprop-2-enylidene)

.glucopyranoside, and

methyl 4,6-0-(3-phenyl-z-hexylprop-z-enylidene)

glucopyranoside.

Preferred coppounds for use in flavoring foods and

beverages include those compounds recited above which fall

within the scope of formula I, plus the following compounds

falling within the scope of formula Ia:



Exanpl e 2, piperonal and gl ucose combined to form4.6-0-(3 4=
met hyl enedi oxybenzyl i dene) glucose. np [err] [edr RepLACEMBRT -SHEET
25 FEB 1997 EXAVPLE 6 METHYL e
4, 6- 0- (5- METHYLTHI OPHENE- 2- METHYLI DENE) GLUCOPYRANGSI DE r

( ) 75 FEB b9

- 10 -

methyl 4,6-0-(3-methoxy=-4-hydroxybenzylidene)

glucopyranocside;
methyl 4,6-0-(4-methoxybenzylidene) glucopyranoside:;

methyl 4,6—0-(3-phenylprop-zfenylidene)'

glucopyranoside;

methyl 4,6-0-(3~(4-methoxyphenyl)prop-2-enylidene)

glﬁcopyranoside:

methyl 4,6~0-(3-(3-methoxy-4-hydroxyphenyl) prop-2-

enylidene)glucopyfancside: and

methyl 4,6-0-(3-furanylprop-2-

enylidene)glucopyranoside.

Preferred compounds useful for flavoring tobacco or
tobacco paper include, in addition to the compounds.recitqd
above falling within the scope of formulae I and Ia, the

.following compounds falling within the scope of formula Ib:

methyl 4,6-0-(3,4-methylenedioxybenzylidene)

glucopyrancside, and

methyl 4,6-0~(3-(3,4-methylenedioxyphenyl)prop-2-

enylidene)glucopyranoside.



In a fashion sinilar to the procedure described in Exanple 2,

5- net hyl t hi ophenecar boxal dehyde and nethyl glucopyLan05|de were reacted to
formmetthyl 4,6-0 (5-nmethyl- thiophene-2 nethylﬂdﬂ ar

gl ucopyranoside. np [err] [err] - 24 - EXAMPRLE .5?35“5“ MT SHEET

25 FEB 1997

- 11 -

' The compounds described herein may exist in several
isomeric forms. The present invention includes both
essentially pure isomeric forms as well as mixtures thereof.

The novel cyclic acetals of the present invention may
be used as flavorants in tobaccoc compositions, as sustained
release odorants to mask or enhance the.odors of burning
tobacco products, as flavor additives for microwaveable foods,

and in the preparation of chewing gums.

Under normal temperature and atmospheric conditions
the cy;lic acetals exist as stable solids which have no
detectable odor. Upon heating to higher temperatures or upon
chewing, as in the case of a chewing gum, the flavorant is
. released.

| The novel cyclic acetal compounds of the pre;ent
'inVention are substanﬁially odorless and tasteless under normal
temperatu:es and atmospheric conditions,'e.g., about 10-50°C
~and about 20 to 100% relative humidity, and exist as stable
solids. However, when heated to higher temperatures, e.q.,
about 70°C to about 300°C, in the pfesence of moisture or
steam, they unaergo a transformation in which the odor or
. flavor is released. This transformation may be represented by

the following Scheme I.

o o R
O — -
RO OH
OH

I (R! = H or lower alkyl of II
1-3 carbon atoms;



METHYL 4, 6- 0-[ 3- ( 4- METHOXYPHENYL) PROP- 2- ENYLI| DENE] GLUCOPYRANCSI DE [ err]
gl dcopyr anosi de and p-net hoxyci nnam ¢ al dehyde were reacted in a

fashion simlar to that described in Exanple 2 qu[mémTtgﬁEﬁrcduct.

Met hyl

[err]

25 FEB 1997

The aromatic aldehyde obtained from the

transformation of Scheme I is useful as a flavorant or odorant.

Illustrative structures of species which can be made

in accordance with the teachings herein are shown below in

Table I.

) 0~ OcH;
o OH
HO

OH
rO
ITI
0 QOCH
0 ) 3
- 0 OH
. OH
0
\—o
v -
: ' o _OCH
o 3
: 07 N NoH
a8 OH
CH30
v .
' P OCH
o o 3
0 OR
HO HO
CH3O

TABLE I

methyl 4,6-0-~(4-hydroxy-3-
ethoxybenzylidene)

glucopyranoside

methyl 4,6-0-(3,4-methylene-
dioxybenzylidene) )
glucopyrancoside

methyl 4,6=-0~(4-methoxy-
benzylidene) glucopyranoside

‘methyl 4-6-0-(4-hydroxy-3- -

methoxybenzylidene)
glucopyrancside



- 25 - EXAMPLE 8 METHYL 4, 6-0- ( 3- PHENYL- 2- PENTYLPROP- 2- ENYLI DENE)
CGLUCCPYRARNCSI DE [err] Methyl glucopyranoside and [err] -pentyl cinnamc
al dehyde were reacted in a fashion simlar to tph [ REd, Exanpl e 2
to provide the product. np [err] RepEACHMENT Sutet _

25 FEB 1997
- 13 -

Q OCH;

methyl 4,6-0-(5-

OH methylthiophene~2-methylidene)
HO glucopyranoside
vIL

6] OCH;y

methyl 4,6=0-(3-

phenylprop-2-enylidene)
@A/\ o Ol OH glucopyranoside..

VIII
0 (@] OCH3
/U methyl 4,6-0-([3~(4~
methoxyphenyl)prop~-2-
N ° OH OH .enylidene] glucopyranoside.
CH,y |
IX

methyl 4,6-0~(3-phenyl-2~
pentylprop~2-enylidene)
glucopyranoside

et

methyl 4,6-0-(3-phenyl-2-
hexylprop-2-enylidene)
glucopyranoside




-26- EXAMPLE 9 METHYL

4, 6- 0= ( 3- PHENYL- 2- HEXYLPROP- 2- ENYL| DENE) GLUCOPY
gl ucopyranosi de and [err] cinnam c al dehyde w a
simlar to that described in Exanple 7 to provVide the
C [err] [err]

SoERENT SHEET thyI

eet—tn~a} f 4shi on

B ogyft | P 148-148.5

- 14 -

The cyclic acetals according to structure Ia may be .
prepared by the reaction of the_flavorant with a pyranoside as

shown in the following scheme II.

SCHEME II

HO
OH

XIX (R1 = H or a lower
alkyl of 1-2 carbons)

HO
o
r

T XIV (R = H or a lower alkyl of
1-2 carbons)

According to Scheme II, a pyranoside XII is reacted

with the flavorant ethyl vanillin XIIT in the presence of a

suitable solvent, acid catalyst and dehydrating agent. The



-27- EXAMPLE 10 PREPARATI ON OF A M CROMVE CAKE MLX_BASE_A—#Fe+cm?ve cake
nix base was prepared by mixing the follow ng i forpe@LRGBMENTASHERTnGr edi ent

Parts Sugar
50.0

398. 0 Shor tlengrg
25 FEB 1997

- 15 -

preferred solvents are aprotic solvents such as acetonitri}e,
dimethfl acetamide, methylene chloride, N-methylpyrrolidone,
1,2-dichloroethane, toluene and xylene. The more preferred
solvent is dimethylformamide. The preferred acid catalysts
include sulfuric acid, nitric acid, trifluoroacetic acid, boron
tfifluoride, hydrochloric'acid, methanesulfonic acid, zinc
chloride, magnesium chloride and magnesium bromide. The more
preferred acid catalyst is p-toluenesulfonic acid. The more
preferred dehydrating agents include triethylorthoformate,
triethylorthoacetate, magnesium sulfate (anhydrous) and sodium
sulfate (anhydrous). The more preferred dehydrating agent is
trimethylorthoformate. A dehydrating process involving the

azeotropic removal of water using a solvent such as toluene may

also be used.

Compounds of formulae Ia and Ib are prepared in
accordance with the above teachings, taking.info account the

examples contained herein.

The cyclic acetal compounds of the inventién possess
organoleptia properties and therefore permit the development of
;ethods_useful in enhancing the flavor of foods.” These
compounds are also useful in enhancing the odor, ﬁaskinq any
unpleasant odor or enhancing the flavor of tobacco products.

These compounds may be used individually in an émount
effective to enhance a characteristic flavor or odor of a
material. More commonly, however, the compounds are mixed with
other flgvor or fragrance components in an amount sufficient to

provide the desired flavor or odor characteristic.



Enul si fyi ng Agents 2.0 Cake Fl our ' 392.8

5

Corn Syrup Solids 50.0 Dextrose | REPL ' Q 50.0

Leaveni ng Agents : 28.2 Salt ACEMENT SHEET 8.

Cor nstarch 5.0 Xant han ¢u 5.
1.0 Flow A d 25 FEB 1997 8.

Sodi um Casei nat e

- 16 -

The amount required to produce the desired, errall
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 cyclic acetals used, addition of the
cyélic acetals either singly or as a mixture to cigarette
tobacco at levels rinqinq from about 5 ppm to about'so,ooo ppm
tends to enhance the smoking flavor and/or mask undesirable
smoking odors. An important property of these cyclic acetals
is that the flavorant or cdorant 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.

Addition of the cyclic acetals of formula I either
séparately or as a mixture at levels ranging from about 5 ppm
to about 50,000 ppm by weight onto the media enclosing the
tobacco serves to incorporate the qdorant/flavcrant in the
side-stream smoke as the tobacco product burns. Air borne.
flavorants and/or odorants along with other combustion products
are thus irtroduced. This newly formed odorant or flavorant
§érves to enhance or mask the smoking odors depending upon
selection and use levels of the cyclic acetals.

The cyclic acetals of the present invention are

particularly useful in the flavoring and aromatizing of cooked -

foods. Addition of the cyélic acetals either singly or as a
mixture to a cake batter, e.g., a microwave cake batter, serQes
to impart appropriate baking aromas to the cake as it is heated
in the microwave as well as impart flavoring in the finished
product. Typically, the cyclic acetals are employed at levels

ranging from about 0.05 to about 5.00%.



1000.0 Fromthis cake mx a batter was prepared using the follow ng

formuta: B. Ingredient P MTT e Mx
46.46 (fromPart A) Water ém&b@@ﬁ%ﬁﬁm ed Egg
9.56 Corn Q| 13. 38 109. 0
: 25 FEB 1997
- 17 -

The flavor of_chewinq gum may also be enhanced by the'
additién of cyclic acetals of formula I. A selected cyclic
acetal or mixture of cyclic acetals is kneaded into a gum base
at levels ranging from about 0.1% to about 10.0% by weight.

The appropriate flavors are released in the resulting qum upoﬁ
mastication. _

The compounds of the inventién may be incorporated in

the foodstuff or tobacco product along with other ingredients.

‘Such other ingredients include emulsifiers, carriers, binders,

sweeteners, stabilizers, buffers and solvents.

The following examples are given to illustrate
embodiments of the invention as it is preferred to practice it.
It will be understood that these example; are illustrative and
the invention is not to be considered to be rest:icted thereto.

“ All parts, proportions, percentages, an& ratios used

herein are by Qeiqht unless otherwise indicated.



- 28 - 0.1g of the product of Exanple 1 was added to 99.9 g of the cake
batter. .The batter was then processed in a 65@-watt m crowave oven for 5
"mnutes. The resulting cake was determned to poREMASERERYEGETVRNI |l a odor
and taste. EXAMPLE 11

25 FEB 1997

- 18 -

EXAMPLE 1
METHYL 4,6-0~-(4-HYDROXY~3-ETHOXYBENZYLIDENE) GLUCOPYRANOSIDE

CHO OH
HO” * —_— ) 0 OH
— OH ro

Ethyl vanillin (21.5g, 0.13 mol), methyl

' glucopyrancside (25.0g, 0.13 ﬁol), acetonitrile (100 mL), -
trimethylorthoformate (15.4g, 0.15 mol) and p-toluenesulfonic
acid (0.2g) were combined in a 500 mL round bottom flask and
heatgd fér 18 hours at reflux. Ethyl acetate (500 mL) was
added to the warm solution which was washed'wiﬁh brine, -then
saturated sodium bicarbonate solution. The-mixture was dried
(Nazso4); concentrated to a final Qolume of 200 mL and ;llowed

to stand q% 0*€. The resulting crystals wére collected and
dried to'yield the product. mp 178°~180°C, [Q]D20= +72.80.H -
-NMR (coji_m) J7.06 (1H,J = 1.8 Hz), 26.93 (dd4, 11-'!',_"J'.= 8.4, 1.8
Hé), 6.77 4, 1H, J = 8 Hz), 5.47 (s,1H), 4.71 (4, 1H, J = 4.0
Hz), 4.28-4.00 (m, 3H), 3.87-3.62 (m, 3H), 3.54-3.46 (m, 1H), _
3.42 (s, 3H), 3.34-3.26 (;n, 2H), 1.40 (t, 3H, J = 7.0 Hz). . 13¢
NMR (cn3oo)6:14s._s, 17.7, 130.8, 120.7, 115.8, 112.8, 103.2,
102.0, 82.8, 74.1, 72.1, 70.0, 65.8, 63.9, 55.8, 15.1, IR
(KBr); 3530, 3420, 3510, 2925, 2860, 1660, 1512, 1437,.1415,

1

1370, 870 cm ~, MS m/e (% abundance) 343 (8), 342 (38), 167

(68), 166 (100), 138 (60), 109 (28), B7 (20), 45 (75).



PREPARATI ON OF SWEET VANI LLA M CROMVE CAKE M X BASE 0.1g of the product of

Exanpl e 4*was added to 99.9g of the cake batter of he resulting
cake was deternmined to possess a sweet, vanilla odpr %CEMS%P-E}E.

PREPARATI ON OF ANl SALDEHYDE M CROMAVE CAKE M X BA 1 ot the--pE ct of
Exanpl e 3 was added to 99.9g of the cake batter of EQ?IEEB. The ’r sul ting
cake possessed ani sal dehyde odors and Egavors. L 3 1997

Ritzeme]

EXAMPLE 2
METHYL 4,6-0-(3~-PHENYLPROP-2-ENYLIDENE)GLUCOPYRANOSIDE

OCHgy

_cHO Ho’j;or N
e HO™ OH

CH

A mixture of cinnamic aldehyde (3.2 kg, 24.2 mol),
methyl glucopy:anoside (4.7 kg; 24.2 mol), dimethyl formamide
(16L); trimethylorthoformate (2.8 kg, 26.6 molf and p-
toluéngsulfonic acid monohydrate (80g) was heated at 95°C for
4h. The mixture was neutralized with 40% sodium hydroxide
solution. Most of the solvents were removed under reduced
pressure. nyhé'residue was taken-up in ethyl acetate (iZL) and
;fhe resulting solution was washed with b;ine. Concentration of
the solution and crystalliiation provided the prpdgct. mp 147-
149°C, [Ot]D 104°. 1H-NMR (CD3OD) g'7.5-7.2(m,5h), 6.84(4d,1H,
J = 16.7 Hz), 6.20 (dd,;H, J = 16.7 Hz and 4.0 Hz), 5.20 (4,
lﬁ, J = 4.7 Hz), 4.72 (4, 1H, T = 4.0 Hz), 4.10-4.25 (m, 1H),

3.87-3.0 (m,5H), 3.43 (s, 3H). I3c-wMm (cp3op) d 137.s, 134.9,
129.6, 129.2, 127.7, 125.9, 102.2, 102.0, 82.5, 74.2, 72.1,
69.7, 63.9,_ 55.8, IR (KSr) 3300, 1660, 1595, 1575, 1480, 1450
cm™'. NS m/e (% abundance) 309 (2), 308 (12), 144 (12), 131

(40), 104 (100), 74 (22, 45 {70).



PREPARATI ON OF A CHEW NG GUM 0. 1g of the product of Exanple 3 was added to
99. 99" of ¢hewi ng gum base. The resulting chew ng gum__pg_s_gg_gg_e_d__smeﬂT_cjot es
due to ani sal dehyde. - 29 - EXAMPLE 14 PREPARATI QN@LMNW BHEHTGARETTE

25 FEB 1997
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EXAMPLE 3

METHYL 4,66-0~(4-METHOXYBENZYLIDENE) GLUCOPYRANOSIDE

xH3

ORS¢ @i /@/‘II

CH30

In a fashion similar to the procedure described in
Example 2, anisic aldehyde and methyl glucopyranoside are
combined to form methyl 4,6-0~(4~-methoxybenzylidene)
glucopyranoside. mp'209‘-210'c, [ar]l'3 = +63.28°. 1H-NM:R (CD3OD)
8.8Hz), 6.89 (d, 2H, J = 8.8Hz), 5.51 (s, 1H),

7.48 (d, 2H, J
4.72 (4, 1H, J = 3.7 Hz). L3e wr (co'3on) J131.5, 128.8,
114.4, 103.0, 102.0, 101.4, 82.9, 75.0, 72.1, 71.6, 70.0, 63.9,
55.8. IR (KBr) 3350, 2930, 1445, 1360, 1240, 805, 607 cm T.
Ms m/e (abundance) 312(19), 137 (100), 136 (S0), 135 (80), 133

(50) < 74 (32), 45 (50).



A 1% sol ution of the product of Exanple 1 in ethanpglwas applied to
cigarette‘papers to produce |levels of 5- 50,000 pp fﬁ?LAOQMEnggEgpt. The
paper was incorporated in cigarettes and, upon burhipg—rel eased-g dtrong
vanil l'in odor. EXAMPLE 15 PREPARATI ON OF A Cl NNAVALDG EF g GARETTE IA 1%
solution of the product of Exanple 2 in ethanol alg;g EBB: B9 darfet t e
papers to produce levels of 5 to 50, 000 ppnlof th | avorant ., The |pgper was

|ncorporated in

—

EXAMPLE 4
METHYL 4,6-0-(4-HYDROXY-3~-METHOXYBENZYLIDENE) GLUCOPYPRANOSIDE

OH 0 OCH
o
CHo o OCHy
5 HO oH HO HO
OH :
CH30 .

CH30

-In a fashion similar to the procedﬁre described in
Example 2, vanillin and methyl glucopyranoside are combined to
form methyl 4,6-0-(4~-hydroxy-3-methoxybenzylidene)
glucopyranoside. mp 207"-208.5'c, [g{]D = +74.5°. lH-N'M'R.
(CD3OD)d:7.0§ (d, 1H, T = 1.3 HzZ), 6.93 (dd, 1H T = 8.4, 1.8
Hz), 6.70_(_‘(d, l1H, J = 8.4 Hz), 5.48 (5, 1H, 4.72 (d, 1HJ = 3.7
Hz), 4.26 - 4.12 (m, 1H), 3.84 (s, 3H), 3.83-3.58 (m, 3H),
3.55-3.37 (m, 1H), 3.42 (s, 3H), “c MR (cD ,0D) J 145.5,
148.3, 130.9, 120.6, 115.7, 103.2, 102.0, 82.9, 74.2, 72.1,
70.0, 63.9, 56.7, 55.8, IR (KBr) 3580, 3510, 3310, 3100, 2950,
-'2900, 1620, 1525, 1460, 1435 cm-l. MS m/e (relative abundance)
324 (4), 528 (28), 327 (7)., 3il (2), 297 (2), 225 (4), 219 (2),

152 (86), 133 (30), 45 (100).



cigarettes and upon burning, released a strong ci nnamal dehyde odor. EXAMPLE
16 PREPARATI ON OF A [err]-HEXYLCI NNAMALDEHYDE Cl GARETTE A 1% sol ution of

t he produce of Exanple 9 in ethanol was applied to ci garette papers to
produce levels of 5 to 50,000 ppm of the flavor ang. p ,5@(.9 WS

I ncorporated in cigarettes and upon burning, rele s’_g. $trong‘;”f5525r I

jasm ne-1ike odor with a herbal note.
- 22 - 25 FEB 1997

EXAMPLE 3
4,6-0~(3,4-METHYLENEDIOXYBENZYLIDENE) GLUCOSE

o OH o o._OH
O _OH
o + ——r— Q - “OH
HO OH '
L__O o 0~ OH
o

In a fashion similar to the procedure described in

Example 2, piperonal aﬁd glucose combined to form 4,6-0-(3,4-
methyienedioxybenzyliderie) glucose. mp 172-173°C. S"JD = +1I:.4,
ly-am (€D, CoCD,) {fr.o:.-s.u (m, 2H), 6.84-6.79 (m, 1H), 6.00
(s, 2H), 5.49 is, 1H#), 5.17 (4, 1H, J = 3.6 Hz), 3.2-4.7 (m,
SH), 2.89 (broad s, 3H). 1IR(KBr) 3580, 2900, 1680, 1605, 1500,
1445 cm™'. MS m/e(rel. abundance) 314(1), 313(2), 312(14),

311(2), 294(2), 223(10), 149(100), 121(25), 93(30), 43(40).



- 30 - EXAMPLE 17 PREPARATI ON OF A Cl GARETTE CONTAI NI NG VANI LLI N FLAVORED
TOBACCO A*1% sol ution of the product of Exanple 1 in ethanol was injected
onto the tobacco of a typical American Blend Ci garet at _a level of 100

ppm Prior to snoking, no odor of vanillin was observﬂgPLM}EmmeQlngng, t he
mai nst ream and + ey

- 23 - 25 FEB 1997

EXAMPLE 6

METHYL 4,6-0-(5-METHYLTHIOPHENE-Z-METHYLIDENE)GLUCOPYRANOSIDE

OH - o OCH,

A * Ot
§ CHO yo OH
OH

OH

In a fashion similar to the procedure described in
Example 2, 5-methylthiophenecarboxaldehyde and methyl
glucopyranoside were reacted to form met,l:lyl .4,6-'-0-'( 5-methyl-
-thiophan.e-z-methylidena) glucopyranoside. mp 167°'-168°C,
(&1, = +69.9°, IH-NMR (cD,0D) d6.93 (4, 1H = 3.5 Hz), 6.64 (d,
1H, J = 3.5 Hz), 5.74 (s, 1H), 4.72 (d, 1H, J = 3.6 Hz), 4.10-
4.25, (m, iﬂ) 3.30-3.85 (m, 5H), 3.43 (s, 3H) , 2.46 (s, 3H),
13C-NMR (CDJOD)‘£126.75, 125.39, 102.05, 99.99, 87.12, 82.84,
74.15, 71.98, 69.97, 63.74, S$5.83, 15.07, IR (KBr) 3330, 2900,
2840, 1440, 1360 cm *. MS m/e (% abundance) 305 (0.5), 304
(1), 303(4),;ﬁ62(20), 271(2), 199 (8), 127 (100), 74 (60),.

45(50) .



si dest r eam snoke di spl ayed a strong vanillin odor. EXAMPLE 18 PREPARATI ON
OF Cl GARETTE CONTAI NI NG A [err]-HEXYL- Cl NNAVALDEHYDE FLAVORED TOBACCO A 1%
solution of the product of Exanple 9 in ethanol was_jinjected onto the

tobacco of a typical Anerican Blend cigarette at a |quAC?Rr pggﬁgw

Pri or
Upon

to snoki ng, no odor due to [err]-hexylcinnamal dehyge -0

snoki ng the mai nstream and si destream snoke was | egs{harsh than an|

unfl avored ci gar ette and displ ayed a st¥%ng fl oral 25 FEB 1997
EXAMPLE 7

METHYL 4,6-0-[3-({4-METHOXYPHENYL) PROP-2~

ENYLIDENE ]GLUCOPYRANOSIDE

M/QA/ ~. f)\/w“’ /@Mif

CHy0

Methyl glucopyranoside and p-methoxycinnamic aldehyde were

reacted in a fashion similar to that described in Example 2 to

provide the product. mp 148-150°C. [CX]D 70.0°* (e, 1.13,

ocH,

methanol). “H-NMR (cp,00) f 7.36 (4, 2H, J = 8.9 Hz), 6.89 (4,

2H, J = 8.9 Hz), 6.76 (4, 1H, J = 15.7 Hz), 6.07 (dd, 2H, J =
15.7 and 4.6 H2), 5.17 (4, 1H, T = 4.6 Hz), 4.71 (4, 1H, J =

3.7 Hz), 4.21-4.08 (m, 1HO, 3.80 (s, 3H), 3.85-3.2 (m, SH),

13

3.41 (s, 3H). C~-NMR (CDzoD) {161.3, 134.5, 130.2, 129.0,

123.6, 115.1, 102.6, 102.0, 82.5, 74.2, 72.0, 69.7, 63.9, 55.8,

1

IR (KBr), 3450, 1680, 1610, 1530, 1060, cm . MS m/e 338, 307,

247, 179, 161,--121 (134,100%).



jasm ne-like odor along with a clean fresh note. Wiile certain preferred

enbodi nent s have been descri bed herein in detail, nunerous alternative

“enbodi nents are contenplated as falling within thg Tt of—the—t+ryent i on.
nitﬂkﬁ%@ﬂ

Consequent |y, the scope of the appended clains is Ti ftleld
t her eby. REPLACEMENT SHEET _
s 25 FEB 1997
EXAMPLE 8

METHYL 4,6-0-(3-PHENYL-2-PENTYLPROP-2-ENYLIDENE)

GLUCOPYRANOSIDE
. 0 _-H
=0 Ho’ll/ —
HO OH
_ OH

_Methyi gluc‘opyranoside and O -pentyl cinnamic aldehyde were
reacted in a fashion similar to that de'sc'ribed in Example 2 to
provide the product. mp 146-147°C. ; [.{y_]ﬁ 63.5° "(c, 1.3s,

' methanol). TH-NMR (coc13)§f'7.4-7.2 (m, SH), 6.73 (s, 1H),
5.02 (s, 1H), 4.79 (d, 1H, J = 4.5 Hz), 4.25 (dd, 1H, T = 6.7
and 4.0), 4.0-3.35 (m, SH), 2.95 (d, 1H, J = 3.4 Hz), 2.50 (d,
1€, T = 8.9 Hz), 2.34 (t, ZH; J = 7.8 Hz), 1.62-1.24 (m, 6H),

1

0.89 (t, 3H, J = 6.7 Hz). >c-wmr (cpc1,)d 138.3, 137.0,

129.2, 128.8, 126.8, 104.2, 100.0, 81.0, 73.2, 72.0, 68.9,

62.6, 55.5, 32.1, 28.6, 27.8, 22.3, 13.9. IR (KBr) 3420, 1540,

1

1055, 860, 740 cm . MS m/e 378, 307, 287, 275 (131, 100%).



1. A conpound represented by the fornula 1: [err] with A representing

phenyt,
phenyl ,
Hor [err] to [err] alkyl; and when A is 3-nethoxy-4
is H 2. A conmpound as defined in claiml| selected f o) tihyl
4, 6- O (3- net hoxy- 4- hydr oxyphenyl ) pr op- 2- enyl i dene glju opy aﬁgé ﬁ@7 rnthyl
[ 3-(4- nethoxyphenyl)prop 2-enyti 8éne] gl ucopyrja
3- phenyl - 2- pent yl prop- 2- enyl i dene) gl ucopyr arjosi de and nethyl
3- phenyl - 2- hexyl prop- 2- enyl i dene) gl ucopyr anoside:

4,6-0
4,6-0
4,6-0

4-met hoxyphenyl or 3-met hoxy- 4- hydr oxyphenyl p=steR—t-hai—when_£
[err] is [err] to [err] alkyl; when Ais 4- neﬂﬂﬁ%ﬁ&ﬁéﬁwlshEgrr

methanol).

[ b

roxyphenyk~n[er

=

EXAMPLE 9

METHYL 4LS-O-(3-PHENYL*Z-HEXYLPROP-z-ENYtIDENE)GLUCOPYRANOSIDE

OM
OIIOI €
o

Methyl glucopyranoside and.CY-hexyl cinnamic aldehydé were
reacted in a fashion similar to that described in Example % to
provide the product, mp 148-148.5°C, [O¢1d 72.1° (c, 1.66

K 1
H-NMR (CDClz)Cf‘7.36—7.15 (m, SH), 6.72 (s, 1H),

'5.06 (s, 1H), 4.71 (d, 1H, J = 4 HZ), 4.19-4.13-¢m, 1H), 3.83=

3.15 (m, SH), 3.43 (s, 3H), 2.36-2.28 (m, 2H), 1.65-1.1 (m,

13

8H), 0.87 (t, 3H, J = 6.5 Hz), —~~C-NMR (co3on)cf 140.0, 138.4,

130.1, 129.7, 129.2, 127.9, 105.4, 102.0, 82.7, 74.2, 72.1,
69’80 6400' 55.8' 32-5' 3006, 2908' 2805' 2305’ 14.3, IR (KBr)

-1

3430, 1600, 1065, 965, 750, 690 cm MS m/e 392, 363, 331,

307, 275, 241, (31, 100%).

S
is

r]



3. A snoki ng conposition which conprises natural tobacco or a tobacco
substi‘ute in conbination with an organolep- tically effective anpunt of a

phenyt.

al kyl .

conpound represented by the fornmula | b: [err] 32 r rd ﬁﬁuil to
4- met hoxyphenyl , 3-net hoxy- 4- hydr oxphenyl}, RH%AQE??Wi SH
3. 4- et hyl enedi oxyphenyl, or heter- oaryl, and [err| H or [err] to [err]
25 FEB 1997
- 27 -
EXAMPLE 10

PREPARATION OF A MICROWAVE CAKE MIX BASE

A microwave cake mix base was prepared by mixing the

following ingredients:

A. Ingredient Parts

Sugar 398.0
Shortening 50.0
Emulsifyinq Agents 2.0
Cake Flour 392.8
Corn Syrup Solids 50.0
Dextrose 50.0
Leavening Agents 28.2
salt ' 8.5

" Cernstarch 5.0
Xanthan Gum 5.0
~Sodium Caseinate 1.5
Flow Aiq : 8.5
©1000.0

From this cake mix a batter was prepared using the

following formula:

B. Ingredient Parts

Microwave Cake Mix 46.46

(from Part A)

Water _ 30.60
Scrambled Egg : 9.56
Corn 0il ' 13.38

100.00
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3- phenyl prop- 2- enyl i dene) gl ucopgBanosi de; nefh
3-turanyl prop- 2-enyl i dene) gl ucopyr anosi de; ngt ky
-(3-(3, 4- et hyl enedi oxyphenyl ) prop- 2-enyl i dene

d, a%?ﬁﬁ%

CRGET

snoki ng conposition as described in claim3 wherein the conmpound is

ted fromthe group consisting of: nethyl

3- met hoxy- 4- hydr oxyphenyl ) pr op- 2- enyl i dene ¢

3- (4- met hoxyphenyl ) prop- 2-enyl i dene] gl ucopy )

3- phenyl - 2- pent yl prcp- 2- enyl i dene) gl ucopyr apofrde; nethyl

3- phenyl - 2- hexyl prcp- 2-enyl i dene) gl uccpyrangs flg;s Iffg@jtjw
y

hyl

) gl ucopyranosi de. p. A

noki ng conposition according to claind wherein theconcentratiron of said

compound s bet veen 5 pom and 5, 000 PRIy Y MEAQNS GLa" LEadPRAFS 8

. g of the cake batter. The batter was then processed in

a 650 watt microwave oven for 5 minutes. The resulting

cake was determined to possess a sweet, vanilla odor

. and taste.

EXAMPLE 11
PREPARATION OF SWEET VANILLA MICROWAVE CAKE MIX BASE

0.1g of the product of Example 4 was added to 99.9¢g
of the cake batter of Example 6. The resulting cake was

determined to possess a sweet, vanilla odor and taste.

EXAMPLE 12
- PREPARATION OF ANISALDEHYDE MICROWAVE CAKE MIX BASE
0.1g of the product of Exampie 3 was added to $9.9g
of the cake batter of Example 6. The resulting cake

possessed anisaldehyde odors and flavors.

EXAMPLE 13

'+ PREPARATION OF A CHEWING GUM

0.1g of the product of Example 3 was addeq to 99.9¢g
of chewing gum base. The resulting bhewing'gum possessed

sweet notes due to anisaldehyde.



A nedia suitable for enclosing tobacco or a tobacco substitute, which

6.

contat ns between 5 ppm and 50. 000 ppm of a conpoun el hyl

4, 6- 0- ( 3- met hoxy- 4- hydr oxyphenyl ) pr op- 2- enyl i dene Rgﬁgﬁﬁggégﬁggk?ﬁethyl
4,6- 0O [ 3-(4- met hoxyphenyl ) prop-2-enylidene] gl ucopyrdnoside; nethyl #,6-0
(3- phenyl - 2- pent yl prop- 2- enyl i dene) gl ucopyr anosi d¢; mﬂﬁ;ﬂEB 1997

4, 6- O ( 3- phenyl - 2- hexyl prop- 2-enyl i dene) gl ucopyr ahosi de; net hyl

4, 6- O ( 3- phenyl prop- 2- enyIidene)glucop%?anoside an nethyl

4, 6- O (3- (3, 4-net hyl enedi oxyphenyl ) prop-2enyl i dene 7. A
food product: conprising a foodstuff jpseg¥gigaation with an organol eptically
ef fecti ve anount of a conpound represented by formula |la

PREPARATION OF VANILLIN CIGARETTE

A 1% solution of the product of Example 1 in ethanol
was applied to cigarette papers to produce levels of 5-
50,000 ppm of the flavorant. The paper was incorporated- in:
cigarettes and, upon burning, released a strong vanillin

odor.

EXAMPLE 13

PREPARATION OF A CINNAMALDEHYDE CIGARETTE

A 1% solution of the product of Example 2 in ethanol
'was applied to cigarette papers to produce levels of 5 to
5o,ooq ppm of Ehe flavorant. Tﬁe paper was incorpqrated in
cigarettes and upon burning, released a strong

cinnamaldehyde odor.

EXAMPLE 16

PREPARATION OF A A -HEXYLCINNAMALDEHYDE CIGARETTE

A 1% solution of the produce of Example 9 in.ethanol
N was applied to cigarette papers to produce levels of 5 to
50,000 ppm of the flavorant. The paper was incorporated in
cigarettes and upon burning, releaséd a strong floral

jasmine-like odor with a herbal note.



R [err] [err] with [err] representing phenyl, 4-nethoxyphonyl,
3- met hoxy-*4- hydr oxyphenyl or heteroaryl, and [err] representing H or [err]
to [err] alkyl. 8. A food product according to claim?7 wherein the conpound

is present in a amount ranging fromO0.05%to 5.009 et
i o i REPLACEMENT SHEET
T30 25 FEB 1997
EXAMPLE 17

PREPARATION OF A CIGARETTE CONTAINING VANILLIN FLAVORED

TOBACCO

A 1% solution of the product of Example 1 in ethanol
was injected onﬁo the tobacco of a typical American Blend
Cigarette at a level of 100 ppm. Prior to smoking, no odor
of vanillin was observed. Upon smoking, the mainstream and

sidestream smoke displayed a strong vanillin odor.

EXAMPLE 18 -
PREPARATION OF CIGARETTE CONTAINING A (X —HEXVL-

CINNAMALDEHYDE FLAVORED TOBACCO

A 1% solution of the product of Example 9 in ethanol
was injected onto the tobacco of a typical American Blend
cigarette at a level of 100 ppm. Prior to smoking, no odor
due. to X -hexylcinnamalaehyde was observed. Upon smoking
the mainstream-;nd sidestream smoke was less harsh than an
unflavored cigarette and displayed a strong floral

jasmine-like odor along with a clean fresh note. -

While certain preferred embodiments héve been
described herein in detail, numerous alternative
‘embodiments are contemplated as falling within the spirit
of the ;nvention. Consequently, the scope of the appended

claims is not to be limited thereby.



9. A food product as described in claim7 conprising a baked foodstuff in

.conbi hati 6n wi th—a bunpuunu as described therein i amount effective for
i mparting flavo ff upon baking. 10. ﬁfphﬁﬁ*F‘ '
conposition co .mn e in conbination wit - _6%§%ET
represented by rn where [err] represepts H or [err]

al kyl; [err] represents [err] wth [err] represent{n
4- met hoxyphenyl , 3-net hoxy- 4- hydr oxyph&hyt or het ef ofar
representing -

Claims

1. A compound represented by ‘the formula I:

. o. OR
0 (I)
n/ko OH
OH
'where R1 is H or c1 to c6 alkyl:

R is Ar or Arl,

with Ar equal to 3-ethoxy-4-hydroxyphenyl or 5-
methylthiophen-2-yl, and

Arl is

e @

R

with A representing phenyl, 4-methoxyphenfl or 3-methoxy-4-

hydroxyphenyl,

2

such that when A is phenyl,-R is C, to ¢, alkyl:

when A is 4¥methoxypnenyl, R2 is H or cl to Cs alkyl:; and when

2

A is 3-methoxy-4~-hydroxyphenyl, R® is H.

2. A compound as defined in claim 1 selected

from the group:

This Sheet Has Been Re laced




H of

[err] to [err] alkyl, said conpound being present in an anount

effective ?OrﬂéggﬁglLﬂ9~iLa¥9*‘%ﬁ sai d gum base upon nasti cation thereof.
- 34 - methyl (3- phenyl -2-pentyl prop- 2-enyl i ucopyran05|de

met hyl 4, 6- 0 (i\“ﬁﬂr\“\“““}m‘“ op 2-enyl i dene)

REPLACEHRFMr

SHEET
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methyl 4,6-0-(4~hydroxy-3-ethoxybenzylli

glucopyranoside:

methyl 4,6-0-(3-methoxy-4-hydroxyphenyl)prop-=2-

enylidene glucopyranoside;

metnyl 4,6-0-(5-methylthiophene-2-methylidane)

glucopyranoside;

methyl 4;6-0-[3-(4-methoxyphenyl)prqp-z-enylidene]

glucopyranoside:;

methyl 4,6-0-(3-phenyl-2-pentylprop-2-enylidene)

glucopyranoside and

methyl 4,6-0~-(3-phenyl=-2-hexylprop~2~enylidene)

glucopyranoside.

3. A smoking composition which comprises natural
tobacco or a tobacco substitute.in combination with an
.organoieptically effective amount of a compound represented
by the formula Ib:

o) rLP

- This Sheet Has Been Rei R
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4, 6-
4, 6-
4, 6-

copyranosi de; nethyl 4,6-0-(3-nmethoxy-4-hydroxybenzylidene),
copyr anosi

q$__ﬂELDML_ALﬁ;Q;LALnEthoxybenzylidene) | ucopyr anosi de;
- (3- phenyTprop-2- enylidene)glucopyranosi de: ngt imgp gﬁﬂjnq‘SH;FT
- (3-furany ﬁ muﬂme)gl ucopyr anosi de. retdyf- —
3, 4- et hum m‘l iy dene) gl ucopyranosi ¢e,} and

* c L

nmet hyl

25 FEB 1997
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where R}P represents H or C; to Cg alkyl:
RP is ar® or ar'P, witn

Arb equal to 3-ethoxy-4-hydroxyphenyl,

3-methoxy~-4-hydroxyphenyl, 4-methoxyphenyl,

3,4~methylenedioxyphenyl or hetercaryl, and

Arlb is

with Ab equal to phenyl, 4-methoxyphenyl, 3-methoxy-4-

hydroxphenyl, 3,4-methylenedioxyphenyl, or heterocaryl, and

2b

R“Y is H or ci to C, alkyl.

4, A smoking composition as described in claim 3

wherein the compound is selected from the group consisﬁing

of:

methyl 4,6-0-(4-hydroxy-3-ethoxybenzylidene)

glucopyranoside;

.methyl 4,6-0-(3-methcxy-4—hydroxyphenyl)prqpﬁz-

enylidene glucopyranoside;

methyl 4,6-0-(5-methylthiophene-2-methylidene)

glucopyranoside:;

methyl 4,6-0-(3-(4-methoxyphenyl)prop-2-enylidene]

glucopyranoside;
Sheet Has Been Re laced
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methyl 4, 6-0O (3-(3,4-neth Lenedloxyphenyl)prop - .
;enylldeneYQI oside. 5. A snoking conposilti ﬁLéﬁ5¥ "ﬁl?ErQT claim
wherein the co |ﬂﬁld conmpound i s bdtween about 5 ppmjand about
50, 000 ppm by m“\[‘\ “‘“tr\“ acco or tobacco quistPBUFEB 1997 - 35-

- 34 -~

methyl 4,6-0-(3-phenyl-2-pentylprop-2-enylidene)

glucopyranoside;

methyl 4,6-0-(3-phenyl=-2-hexylprop-2-enylidene)

glucopyranoside;

methyl 4,6-0-(3-methoxy~4-hydroxybenzylidene)

glucopyranoside;
methyl 4,6-0-(4-methoxybenzylidene)glucopyranoside;

methyl 4,6-«0~(3~phenylprop-2-

enylidene)glucopyranoside:

methyl 4,6-0-(3-furanylprop-2-

_enylidene)glucopyranoside,

' methyl 4,6<0-(3,4-methylenedioxybenzylidene)

glucopyranoside, =nd

methyl 4,6-0-(3-(3,4-methylenedioxyphenyl)prop-2-

enylidene)glucopyranoside.

S. A smoking composition according to.claim4
_ wherexn the concentratlon of said compound is between about -

5 ppm and about 50 ooo ppm by weight of the tobacco or

tobacco substitute. -
This Sheet Has

T



6. A nmedia suitable for enclosing tobacco or a
.cont al ns Between about 5 ppm and about 50, 000 p
fromthe group con- sisting of: methyl

4, 6- 0- (4- hydr ox m nmlgiene) gl ucopyr anfo |c295 FER 997
4, 6-0- (3- nethoxj] nﬂm Hl 3“ prop-2- enylid¢n glucopyranos de¢; net hyl
4, 6-0- (5-net hyl t m ophefmentt h¥yl i*de) glucopyran03|de,

6. A media suitable for enclosing tobacce or a
tobacco substitute, which contains between about 5 ppm and
about 50,000 ppm of a compound selected from the group con-

sisting of:

methyl 4,6-0-(4-hydroxy-3-ethoxybenzylidene)

glucopyranoside:;

methyl 4,6-0~(3-methoxy-4-hydroxyphenyl)prop-2-

enylidene glucopyranoside;

methyl 4,6-0~-(5-methylthiophenemethylide)

glucopyranoside;

methyl 4,6-0-[3-(4-methoxyphenyl)prop-2-enylidene}

glucopyranoside;

methyl 4,6-0-(3-phenyl-2~-pentylprop-2-enylidene)

glucopyranoside;

methyl'it6-0-(3-phenyl-z-hexylprop-z-enylidene)

glucopyranoside:

methyl 4,6-0-(3-methoxy-4-hydroxybenzylidene)

glucopyranoside}

methyl 4.6-0-}4-methoxybenzylidene)gluéopyranoside:

methyl 4,6-0-(3- -2=-
\'4 +6=0=(3-phenylprop=-2 eetHaSBeenReilaced

BT




- O [ 3- (4- et hoxyphenyl ) prop- 2-enyl i dene] gleopyranoside; nethyl
enyl - 2- pentyl prop-2-enyl i dene) gIucopyrancsmmpLAgﬂmgmglSHEET
henyl - 2- hexyl prop- 2-enyl i dene) gl ucopyranogi ges—ret

Eﬂﬁﬁmﬂmﬂlﬁﬂﬂmﬂ comyt anosi de; retmyi 4§ ff%%m%p op-2-

- 36 -

33329

methyl 4,6-0~(3-furanylprop=-2-

enylidene)glucopyranoside;

methyl 4,6-0-(3,4-~methylenedioxybenzylidene)

glucopyranoside and

methyl 4,6-0-(3-(3,4-methylenedioxyphenyl)prop-2-

enylidene)glucopyrancside.

7. A food product comprising a foodstuff in combination
with an organoleptically effective amount of a compound re-

presented by formule Ia

1a

| (Ia)
2 A

la

where R represents H or.c1 to C, alkyl:

:la

2 is ar? o, AY

R , with
Ar representing 3-ethoxy-4-hydroxyphenyl, 3~
methoxy-4-hydroxyphenyl, 4-methoxyphenyl or heterocaryl,
and Ar represents
H

=~ 2a

.2
a R

. a s .
with A™ representing phengl, 4~methoxyphenyl, 3-methoxy-4-

‘hydroxyphenyl or heterocaryl, and R332 representing H or <,

to C, alkyl.
Sheet Has Been Replaced
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enyI|dene)glucopyran05|de - 36 - methyl 4, 6- OptS—fwramydprap-2

enyI|dene)glucopyraﬁ6§Tdé“_—“TTTT“4 6- 0- ( 3, 4- met hy| BERSACEMENE SHEET dEne)
gl ucopyr anosi d ﬂml Imtlmllllml(mr (3- (3 4- et hyl enpd[ oXyptrenyt -R-
l 25 FEB 1997
_ 37 . e e L
8. A food product according to claim 7 wherein the

compound is present in a amount ranging from about 0.05% to

about 5.00% by weight.

9. A food product as described in claim 7

comprising a baked foodstuff in combination with a compound

as described therein in an amount effective for imparting

flavor to said foodstuff upon baking.

10. A chewing gum base composition comprlszng a gum

base in combination with a compound

represented by formula Ia:

1a represents H or C

la

- where R to C_. alkyl;

1 6

R? is ar? or Ar~%, with
Ar? representing 3-ethoxy-4-hydroxyphenyl, 3-
m3th°XY-4-hydroxypueny1, 4-methoxyphenyl or hetercaryl,

and Arla represents

H '
Aa :RZa

. a " '
with A" representing phenyl, 4-methoxyphenyl, 3-methoxy-4-
hydroxyphenyl or heteroaryl, and R%2 representing H or C,
to Cg alkyl, e

eet Has Been Replaced

HIllIll A



enyl i dene) gl ucopyr anosi de. 7. A food product conpr|5|ng a foodstuff in
.conbi hati dn with an organol eptically effective an re-

present ed by fornula I ere [err] represdnti hAQ5W"F§r$ﬂEER) [err]
al kyl; [er err] or J[err], wth Ara reprededting™™

3-et hoxy-4-h Hm urret hoxy- 4- hydr oxyphg nyl ,2 §-pEs hegy P Le yl or
het er oaryl , g mm nts :
38

”said compound being present in an amount effective
for imparting flavor to said gum base upon mastication

thereof.

//
Has Been Re‘laced
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[err] with A representing phenyl, 4-nethoxyphenyl, 3-nethoxy-4- 2a

.hydr okyphényl or heteroaryl, and R representing Hor Cto [err] alkyl.

REPLACEMENT SHEET - 37 - '
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NOVEL CYCLIC ACETALS

ABSTRACT OF THE INVENTION

_ This invention provides novel cyglic acetals useful
as delayed release f;avorants and odorants. These
compounds possess no detectable flavor or odor themselves
at normal temperatures and atmospheric conditions but
release an aldehyde flavorant upen heating at higher
temperatures. The novel cyclic acetals of the present
invention may Se used as flavorants in tobacco compositions
or topacco substitutes, as sustained flavorants and
odorants to mask or enhance the flavors and odors of
burning tobacco products, as flavor additives to

microwaveable foods, and in the preparation of chewing

'éumqj

This Sheet Has Been Replaced




8 - A food product according to claim7 wherein the conpound i%EPMQEMﬁNTiS#EET
a anount ¢angi ng from about 0.05%to about 5.00% by wei ght 9. A food
product as described in claim7 conprising a ba '

o P v
et o

W th a conpo herein in an anou ATt

flavor to saﬂ“mﬁmmﬁhl“ﬁmf baki ng. 10. A chei ?tﬁ’“‘gﬁg—:g
conprising a gumthase Fn tonbination yith a conj 2qnfomagediia
| a: 1 1 O Drawmg(s) page ..... .. 10 paged .....

A Abstract  : paged 3% to paged .....

Claims
1. A compound reprasanted by. the formula I .

REPLACEMENT SHEET
o] rt '
i (1) 2 1 JUL 1998
R o} OH
CH
where Rl isH or C, to Cg alkyl:
Ris
A g?

with A representing phenyl, 4-methoxyphenyl or 3-methoxy-4-hydroxyphenyl,
such that when A is phenyl, A2 is C, ta Cg alkyl when A is 4-methoxyphenyl, R? is H or C, to Cq alkyl; and
when A is 3-methoxy-4-hydroxyphenyl, R2is H. -
2. A compound as defined in claim 1 selected from the group:
methyl 4,8-C-(3-methoxy-4-hydroxyphenyl)prop-2-enylidene glucopyrancside;

methy! 4,6-0-[3-(4-methoxypheny!)prop-2-enylidene] glucopyranoside;
methyl 4,6-O-(3-phenyl-2-pentyiprop-2-enylidens) gldcopyranoside and

- methy! 4,8-O-(3-pheny!-2-hexylprop-2-enylidens) glucopyrancside.

3. Asmoking compoesition which comprises natural iobacco or a tobacco substitute in combination with an organolep-
tically effective amount of a compound represented by the formuia Ib:-

(Ib)

whare

RS reprasents H or C, to Cg alkyl:
Rbis



1

{err] where [err] represents Hor [err] topfer
[err],f witth [err] representing 3-ethoxy-4- yBEM

Is [err] or

] isHeET "

wet hoxy- 4- hydroxyphenyl, 4-nmet hoxyphenyl o

represents [er gi!lwalﬂﬂmnlmnj"m

hydr oxyphenyl

nting phenyl | % npejuilonggge
'‘R2a repregenting Hor Ct

REPLACEMENT SHEET
eteroaryl, anfl jerr]
yl, 3-met hoxy- 4-
C al kyl

32

with AP aqual to phenyl, 4-methoxyphenyl, 3-mathaoxy-4-hydroxphenyl,
caryl, and .

R is H or C, to Cgq alkyl.

3.4-methylenedioxyphenyl, or heter-

4. A smoking compositicn as describad in claim 3 wherain the compound is 'selacted from the group consisting of:

methyl 4,8-0-(3-mathoxy-4-hydroxyphenylprep-2-anylidene glucopyrancside;

methyl 4,6-C-{3-(4-methoxyphenyi)prap-2-anylidene] gluccpyranasida;
mathy! 4,6-Q-(3-phanyi-2-pentylprcp-2-anylidene) glucopyranaside;
mathyl 4,6-Q-(3-phanyl-2-hexylprep-2-anylidene) gluccpyrancside;
methyl 4,6-Q-(3-phenylprop-2-anylidens)giucopyrancside;

mathyl 4.G-O-(3.-furanylprop-z-enylidene)glucopyranoside;

mathyl 4,6-0-~(3-(3, 4-methylenadioxyphenyl)prop-2-anylidene)glucopyr

A smoking composition according to claim4 whaerein the concentration of s
50,000 ppm by weight of the tobacco or tobacco substituts.

of a compound selected from

methyl 4,6-0-(3-methoxy-4-hydroxyphenyl)prop-2-enylidene glucopyra
methyl 4,6-O-{3-(4-methoxyphenyl)prop-2-enylidene] glucopyrancside;

mathyl 4,6-0-(3-phenyl-2-pentylprop-2-enylidene) glucopyrancside;
mathyl 4,6-0-(3-phenyl-2-hexylprop-2-anylidena) glucopyranoside;

moethyl 4,6-O-(3-phenylprop-2-enylidens)glucopyrancside and

anaoside.

aid compound is betwaeen 5 ppm and

A media suitable for enclosing tobacco or a tobacco substituta, which contains between 5 ppm and 50,000 ppm

noside;

mathyl 4,6-0-(3-(3,4-methylenedioxyphenyl)prop-2enylidene)giucopyranoside.

7. A lood product comprising a foodstuff in combination with an arganoleptically effective amount of a conipound

represented by formula la

la

" whers

R'a reprasents H or C, to Cg aikyl;
R represents

(Ia)



f
R

- REPLAGEMENT SHEET
38 -, said conpound being present in an anount effective for ‘ﬁmm
| avor to %said gum base upon nmastication the

| SRHPLACEMENT SHEET
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with A® representing phenyl, 4-methoxyphenyl, S-melhoxy-t-hydroxyphenyl or heteroaryl, and R2a rapresenting
Har C, to Cg alkyl.

A tood praduct according to claim 7 wherein the compound is prasent in a amount ranging from 0.05% to 5.00%
by weight,

A food product as described in claim 7 comprising a baked focdstuff in combination with a compound as described
therain in an amount eftective for imparting flavor to said foodstuf! upon baking.

10. A chewing gum base compasition comprising a gum base in combination with a compound reprasented by formula
la:

la
R
Y ( za)
a
R‘J\ o] OH
CH
whera )
R's represents H or C, to Cq alkyl;
R® rapresants
H

A2 : RZ!
with A representing phenyl 4-meth

oxyphenyl, 3-mathoxy-4-hydroxyphenyl or heteroaryl, and R2a representing
Hor C, to Cg alkyl,

said compound being present in an amount effective for |mpanmg flavor to said gum base upon mastication
thereof
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NOVEL CYCLIC ACETALS

ABSTRACT OF THE INVENTION

This invention provides novel cyglic acetals useful
as delayed release flavorants and odorants. These
compounds possess no detectable flavor or odor themselves
at normal temperatures and atmospheric conditions but
release an aldehyde flavorant upon heating at higher
temperatures. The novel cyclic acetals of the present
invention may Qe usad as flavorants in tobacco compositions
or tobacco substitutes, as sustained flavorants and
odorants to mask or enhance the flavors and odors of
burning tobacco products, as flaveor additives to
microwaveable foods, and in the preparation of chewing

gums.



