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The present invention relates

to new beta-keto eskers

which are useful as precursors for organoleptic compounds,
especially for flavours, fragrances and masking agents and

antimicrobial compounds.

A principal strategy currently employed in imparting
odours to consumer products is the admixing of the
fragrance directly into the product. There are, however,

several drawbacks to this strategy. The fragrance material
can be too volatile and or too soluble, resulting in

fragrance loss during manufacturing, storage, and use.
Many fragrance materials are also unstable over time. This
again results in loss during storage.

In the

Micro-~

many consumer products it is desirable for

to be

encapsulation and inclusion complexes with cyclodextrins

fragrance released slowly over time.

have been used to help decrease volatility, Aimprove

stability and provide slow-release properties. However,

these methods are for a number of reasons often not
successful. In addition, cyclodextrins can be too
expensive.

Fragrance precursors for scenting fabrics being washed in

the presence of a 1lipase-containing detergents
WO 95/04809. The

contained in the detergent and/or in the

are
described in fragrance precursors
softener are
cleaved by the lipase and a single odoriferous compound,”
either an odoriferous alcohol or aldehyde or ketone is
yielded. Thereby a prolonged scenting effect on the fabric

is obtained.
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A principal strategy currently enployed in inparting odours to consuner
products is the adm xing of the fragrance directly into the product. There
are, however, several drawbacks to this str2ategy. The fragrance nateri al
can be too volatile and or too soluble, resulting in fragrance |oss during
manuf acturing, storage, and use. Many fragrance materials are al so unstable
over time. This again results in |loss during storage. I n many consuner
products it is desirable for the fragrance to be rel eased slowy over tine.
M cro- encapsul ati on and inclusion conplexes with cycl odextrins have been
used to help decrease volatility, inprove stability and provide

sl owrel ease properties. However, these nethods are for a nunber of reasons

often not Beta-amino ester compounds of perfume alcohols and their

“ use as precursors for active alcohols which are released
under alkaline conditions are described in the EP-A 0 771
786.
Beté-ketoester pro-accords for personal care and personal
hygiene articles are disclosed in WO 98/07407. The
fragrance compounds released by the profaccords are

alcohols only.

One object of the present invention is to provide new
precursors for compounds with different activities. A
further object of the invention is to provide new
compounds which are stable under transport and storage
conditions. A further object of the present invention is
to provide precursor molecules supplying different active

compounds simultaneously or successively.

The present invention relates to new beta-keto esters of

the formula I
@)
L.
n q

Y is the residue of an organoleptic ketone or lactone of

wherein

the formula YH, and if Y is the residue of a cyclic
ketone, the carbonyl group may be part of the cyclic

structure.
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successful . In addition, cycl odextrins can be too expensive.

. Fragrance precursors for scenting fabrics Qeing washed in the presence of a
| i pase-contai ning detergents are described¥in WO 95/04809. The fragrance

precursors contained in the detergent and/or in the softener are cleaved by

the |ipase and a single odoriferous conpound, either an odoriferous al cohol

or al dehyde or ketone is yielded. Thereby a prolonged scenting effect on
the fabric is obtained.

R is H or the residue of a phenol or of a mono- or

. polyalcohol of the formula R-(OH)s with s 2 1,
p=1, 2
n 2 1 and
q=1, 2

whereby if n > 1 the rests Y may be different or the same
with the exception of
3-ox0-5-(2,6,6~-trimethyl-cyclohex-1l-enyl)-pentanoic acid
methyl ester,
3-0x0-5-(2,6,6-trimethyl-cyclohex-2-enyl)-pentanoic acid
methyl ester,
3-ox0-5-(2,6,6-trimethyl-cyclohex-1-enyl)-pent-4-enoic
acid methyl ester,
3-oxo0-2-(2,6,6-trimethyl-cyclohex-1l-enylmethyl)-butyric
acid ethyl ester,

3-isopropyl~-6-methyl-2-oxo-cyclohexane carboxylic acid
methyl ester, and

3-isopropyl-6-methyl-2-oxo-cyclohexane carboxylic acid

ethyl ester.

The compounds of formula I are not limited to any
particular stereoisomers, all possible stereoisomers (E/Z
isomers, enantiomers, diastereomers) and all mixtures are

thus included within the scope of the invention.

The compounds of formula I are mostly or nearly odourless

at room temperature, atmospheric conditions and about 20

heet Has Been Replaced

s st s T

24.09.98




2 Bet a- am no ester conpounds of perfune al cohols and their use as
. precursors for active al cohols which are rgl eased under al kaline conditions
are described in the EP-A 0 771 786. Beta-ketoester pro-accords for

personal care and personal hygiene articles are disclosed in WO 98/ 07407
The fragrance conpounds released by the pro-accords are

to 100 % relative humidity. However, under activating
conditions, they are cleaved and one or more active
compounds with organoleptic and/or antimicrobial

properties are generated.

The activating conditions which lead to cleavage and the
desired active compounds comprise the presence of skin
bacteria, especially axilla bacteria, of an enzyme such as
protease or lipase, elevated temperature or acidic or
alkaline pH-values. Under activating conditions the beta-
keto esters of formula I are cleaved into an unstable
beta-keto acid and an alcohol or phenol or water (if R=H),
then the beta-keto acid decomposes to an organoleptic

ketone or lactone according to the following:

0 o)
kao%q———»n \Pl\OHp"‘ qR(OH)

(thereby ROH may be an organoleptic alcohol or phenol)

o
YLJL\OHD————>YH

The compounds of formula I, upon cleavage, provide ketones
or lactones and opticnally alcohols or phenols having
organoleptic and/or antimicrobial activity and therefore
permit the development of useful consumer products with

enhanced organoleptic and/or antimicrobial properties. The
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al cohol s only. One object of the present invention is to provide new
.precursors for conpounds wth different activities. A further object
of the invention is to provide new conpoundg which are stable under
transport and storage conditions. A further object of the present invention
I's to provide precursor nolecul es supplying different active conpounds

si mul t aneousl y or successively. The present invention relates to new

bet a-keto esters of the fornula | [err]

organoleptic ketones and lactones obtained are useful as
fragrances, flavours and masking agents and antimicrobial
agents. Therefore, the invention also relates to the use
of all compounds of formula I as precursors for
organoleptic compounds, e.g. flavours, fragrances, masking

agents and as precursors for antimicrobial agents.

The beta-keto esters of formula I can act as fragrance
precursors in personal care products, in laundry products,
cleaning compositions, pet care products and environment
scents such as air fresheners. They can also act as
precursors for odour masking agents in the same products
as the fragrance precursors. They also can act as
precursors for antimicrobial agents. Further, they can act
as flavour precursors in food and beverage products. The
fragrance precursors and the precursors for odour masking
agents as well as the flavour precursors of the invention
may be used individually in an amount effective to enhance
or to mask the characteristic odour or flavour of a
material. More commonly, however, the compounds are mixed
with other fragrance or flavour components in an amount
sufficient to provide the desired odour or flavour

characteristics.

Due to the in situ generation of the active compounds the
desired effect 1is prolonged and the substantivity on
different substrates is enhanced. If two or more active
compounds are provided, they can be generated, depending
on the precursor and/or the activating conditions,

simultaneously or successively. Further, the precursors of
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wher ei n Y is the residue of an organol eptic ketone conprising 8 or nore
carbon atons or |lactone of the formula YH, and if Y is the residue of a

“cyclic ketone the carbonyl group may be paﬁ:(ﬁ the cyclic structure.

the invention provide slow release of the active

compounds.

Compounds of formula I wherein Y is the residue of an

organoleptic ketone or lactone are preferred.

Compounds of formula I wherein R = H or the residue of a
nonfragrant phenol or of a nonfragrant mono-. or
polyalcohol, especially having more than 3-C atoms are

also preferred.

One preferred group of beta-keto esters of formula I are
those in which Y is the residue of a cyclic ketone where

the carbonyl group is part of the cyclic structure.

Another preferred group of beta-keto esters of formula I

are those in which
Y is a residue of the formula

O

1 |

R
~ 07 R®

'{2

wherein R! is an aliphatic rest optionally substituted by
one or more cycloaliphatic or aromatic rests or R! is an
cycloaliphatic rest optionally substituted by one or more
aliphatic rests,

R?'is H or an aliphatic rest.
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3 R is the residue of a polyal cohol of the fornula R-(OH)s with s
lerr] 1, p =12

7

R?® is H or an aliphatic rest and
- R!, R? and R® may be the same or different,
X =0or 1l and

when X = 1, R! and R? together may form an aliphatic ring.

Compounds of formula I may generate the following

organoleptic ketones of formula YH:

2-heptyl-cyclopentanone
2,2,6,10—tetramethyltricyclo[5.4.0.0(6,10)]—undecan-4-one
benzylacetone*
1,2,3,5,6,7—hexahydro-1,1,2,3,3—pentamethyl—4H-inden—4—
one*

2,5-dimethyl-oct-2-en-6-one**

2- (butan-2-yl) -cyclohexanone*
2-hexyl-cyclopent-2-en-1l-one*

2- (1-methylethyl) -5-methyl-cyclohexanone*
2-(2-methylethyl)-5-methyl-cyclohexanone**
3-methyl-cyclopentadecanone
4-(1,1-dimethylpropyl)pentyl-cyclohexanone*
3-oxo-2-pentyl-cyclopentane-acetic acid methyl ester**
1-(1,2,3,4,5,6,7,8,-octahydro-2,3,8,8-tetramethyl-2-
naphthalenyl)-ethanone*
3-methyl-5-propyl-cyclohex-2-en-1-one*
4-(2,6,6-trimethylcyclohex~l-en-1l-yl)butan-2-one**
4-(2,6,6-trimethylcyclohex-2-en-1l-yl)butan-2-one**
2-methyl-5- (1-methylethenyl)-cyclohex-2-en-1l-one*
cyclopentadecanone**

1- (4-hydroxyphenyl}-butan-3-one**
4-benzo-1,3-dioxo-5-yl-but~2-one**

4-(1,3-benzodioxol-5~yl)-2-butanone**
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nferr] 1 and q=1, 2 whereby if n > 1 the residues Y may be different

_or the same The conpounds of fornula Igare not limted to any
particul ar stereoisoners, all possible stereoisoners (E/Z isoners,

enanti omers, diastereoners) and all mxtures are thus included within the

scope of the invention. The conpounds of fornmula | are nostly or nearly

odourl ess at roomtenperature, atnospheric conditions and about 20 to 100

% relative humdity. However, wunder activating conditions, they are
cl eaved and one or nore active

nonan-3-one*.

nonan-2-one*

octan-2-one*

2-heptanone*

butan-2-one*

6-methyl-hept-5-en-2-one*

6,10-dimethyl-undeca-5, 9-dien-2-one*
1-(2,4,4-trimethyl-2-cyclohexen-1-yl)~-2-buten-1l-one*
carvone*¥*

2-pentyl-cyclopent-2-en-l-one
3-methyl-2-pentyl-cyclopent-2-en-1l-one**
2-hexylidenecyclopentanone¥*

3,5-diethyl-5, 6-dimethyl-2-cyclohexenone*
4,4A,5,6,7,8—hexahydro—6-isopropenyl—4,4A—dimethyl-2(3H)-
naphthalenone**

3-methyl-6-propylidenecyclohexanone*

4- (1l-methylethyl)cyclohex-2-en-1-one

(E) ~oct-3-en-2-one
1-(2,3,4,7,8,8A-hexahydro—3,6,8,8—tetramethyl-1H—3A,7-
methanoazulen-5-yl)ethanone*

2-hydroxy-3, 5-dimethyl-cyclopent-2-en-1l-one*
1-(3,3-dimethyl-l-cyclohexen-1-yl)ethanone*
1-(2,4,6-trimethylcyclohex-3-en-1-yl)but~l-en-3-one
acetylisolongifolene
2-(3-methylbut-2-en-1-yl)~-3-methyl-cyclopent-2-en-1l-one
3-methyl-5-(2,2,3-trimethylcyclopent-3-en-1-yl)pent-3-en-
2-one*

5-butylidene-2,2,4~trimethylcyclopentanone
4,47,5,6,7,8-hexahydro-6-isopropyl-2 (3H)-naphthalenone
4-(2,6,6-trimethyl-1l-cyclohexen-1-yl)-butan-2-one**

4-methoxyphenylethanone**

This Sheet Has Been Replaced

N il i




conpounds with organoleptic and/or antimcrobial properties are

.gener at ed. 9 4
acetophenone*
"oa 1-{2-naphthalenyl)~ethanone**
3-methyl-4-(2,6,6-trimethyl-2-cyclohexen-1-yl)-3-buten-2-
one* ¥

2-acetylpyrazine¥*
3,5,5-trimethyl-cyclohex~-2-en-1,4-dione*

(E) -5-methyl-2-hepten-4-one

dec-3-en-2-one
2-ethyl-3,6,6-trimethylcyclohex-2~enyl-but-2-en-1-one
2,4,4,5,5-pentamethyl-1l-cyclopenten-l-yl-ethanone*

whereby * indicates the preferred ketones and ** indicate

the more preferred ketones.

Compounds of formula I may generate the following lactones
of formula HY

6-methyl-pyran-2-one
5-heptyl-dihydro-furan-2-one*
5-pentyldihydro-2 (3H) -furanone*
5-(3~hexenyl)dihydro-5-methyl-(Z)-2 (3H) -furanone
5-hexyldihydro-5-methyl-2 (3H) -furanone
5-hexyldihydro-2(3H)-furanone*
S-octyldihydro-2 (3H) -furanone

8- (l-methylethyl)-l1l-oxaspiro{4.5]~decan-2-one*
8-methyl-l-oxaspiro[4.5]-decan-2-one
8-ethyl-l-oxaspiro[4.5]-decan-2-one
5-(1,5-dimethyl-4-hexanyl)dihydro~2 (3H) -furanone
2-oxo-5-butyl-tetrahydrofuran¥*
4—methyl—5—pentyl—dihydro—2(3H)-furan-2-one
S5-hexyldihydro-5-methyl~2 (3H) -furanone
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The activating conditions which |ead to cleavage and the desired active
conpounds conprise the presence of skin bacteria, especially axilla
bacteria, of an enzyne such as protease or1bipase, el evated tenperature or
acidic or al kaline pHvalues. Under activating conditions the beta- keto
esters of fornula | are cleaved into an unstable beta-keto acid and an

al cohol or phenol or water (if R=H), then the beta-keto acid deconposes to
an organol eptic ketone or |actone according to the following: [err]

dihydro-5-methyl-5-vinyl-2 (3H)-furanone
octahydro-2H~-1-benzopyran-2-one
tetrahydro-6-pentyl-2H-pyran-2-one
tetrahydro-6-hexyl-2H-pyran-2-one
tetrahydro-6-heptyl-2H-pyran-2-one
tetrahydro-6-(3-pentenyl) - (E) -2H~-pyran-2-one
tetrahydro-6-(2-pentenyl)-(2) -2H-pyran-2-one
(E) —oxacycloheptadec-10-en-one**
oxacyclohexadecan-2-one**

dodeca-12-olide

where by * indicates the preferred 1lactones and **

indicate the more preferred lactones.

Examples of organoleptic monoalcohols and phenols
constituting the residue R- in the compounds of formula I

and generated upon cleavage are:

amyl alcohol

hexyl alcohol*
2-hexyl alcohol*
heptyl alcohol*
octyl alcohol*
nonyl alcohol*
decyl alcohol*
undecyl alcohol*
lauryl alcohol~*
myristic alcohol
3-methyl-but-2-en-1-ol*
3-methyl-l-pentanol

cis-3-hexenol* -
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(thereby ROH may be an organol eptic al cohol or phenol) [err] The
.conmpounds of formula I, upon cl eavage, provpfe ket ones or | actones and
optionally al cohols or phenols having organol eptic and/or antim crobial
activity and therefore permt the devel opnent of useful consumer products
with

cis-4-hexenol*

3,5,5-trimethyl hexanol
3,4,5,6,6-pentamethylheptan-2-ol*
citronellol*

geraniol*

oct-1l-en-3-0l

2,5,7-trimethyl octan-3-o0l
2-cis-3,7-dimethyl-2, 6-octadien-1-0l
6-ethyl-3-methyl-5-octen-1-ol*
3,7-dimethyl-oct~3, 6-dienol*
3,7-dimethyloctanol*
7-methoxy-~3,7-dimethyl-octan-2-ol*
cis-6-nonenol*

S5-ethyl-2~nonanol
6,8-dimethyl-2~nonanol*
2,2,8-trimethyl-7(8)-nonene-3-o0l
nona-2, 6-dien-1-ol
4-methyl-3-decen-5-0l%*
dec-9-en-1-0l

benzylalcohol

2-methyl undecanol
10~undecen-1-0l

l-phenyl ethanol*

2-phenyl ethanol¥*
2-methyl-3-phenyl-3-propenocl
2-phenyl propanol*

3-phenyl propanol*
4-phenyl-2-butanol
2-methyl-5-phenyl pentanol*
2-methyl-4-phenyl-pentanol*
3-methyl-5-phenyl-pentanol*

AR
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enhanced organol eptic and/or antimcrobial properties. The
5

12

2-{2-methylphenyl)-ethanol*
4-(1l-methylethyl)benzene methanol

4- (4-hydroxyphenyl)butan-2-one*

2-phenoxy ethanol*
4-(1-methylethyl)-2-hydroxy-l-methyl benzene

2-methoxy-4-methyl phenol

4-methyl phenol

anisic alcohol*

p-tolyl alcohol*

cinnamic alcohol*

-vanillin¥*

ethyl vanillin¥*

eugenol*

isoeugenol*

thymol

anethol*

decahydro 2-naphthalenol

borneol*

cedrenol*

farnesol*

fenchyl alcochol*

menthol*

3,7,11-trimethyl-2,6,10~dodecatrien-1-ol

alpha ionol*

tetrahydro ionol*
2-{1,1-dimethylethyl)cyclohexanol*
-{1,1-dimethylethyl)cyclohexanol*
4-(1,1-dimethylethyl)cyclohexanol¥*
4-isopropyl cyclohexanol
6,6-dimethyl-bicyclo[3.3.1]hept-2-ene-2-ethanol
6, 6-dimethyl-bicyclo{3.1.1]hept-2-ene-methanol*
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organol epti c ketones and | actones obtained are useful as fragrances,
~flavours and nmasking agents and antim crobial agents. Therefore, the
invention also relates to the use of all c ounds of formula | as
precursors for organol eptic conpounds, e.g. flavours, fragrances, nasking
agents and as precursors for antim crobial agents. The beta-keto esters
of fornmula | can act as fragrance precursors in personal care products, in
| aundry products, cleaning conpositions, pet care products and environnent
scents such as air fresheners. They can al so act as precursors for odour
maski ng agents in the sane products as the fragrance precursors. They al so
can act as precursors for antimcrobial agents. Further, they can act as

flavour precursors in food and beverage products. The
p-menth-8-en-3-ol*

3,3,5-trimethyl cyclohexanol
2,4,6-trimethyl~-3~-cyclohexenyl-methanol*
4-(l-methylethyl)cyclohexyl-methanol¥*
4-(1,1~dimethylethyl)cyclohexanol

2-(1,1-dimethylethyl) cyclohexanocl
2,2,6-trimethyl-alpha-propyl cyclohexane propanol*
5-(2,2,3-trimethyl-3-cyclopentenyl) ~3-methylpentan-2-ol*
3-methyl-5-(2,2,3-trimethylcyclopent-3-enyl)pent-4-en-2-
ol~* '
2-ethyl-4(2,2,3-trimethylcyclopent-3-en-1l-yl)but-2-en-1-
ol*
4-(5,5,6-trimethylbicyclo{2.2.1)hept-2-yl)-cyclohexanol*
2-(2-methylpropyl)-4-hydroxy-4-methyl-tetrahydropyran*
2-cyclohexyl propanol*

2-(1,1-dimethylethyl)-4-methyl cyclohexanol*

1- (2-tert-butyl-cyclohexyloxy)-2-butanol*
1-(4-isopropyl-cyclohexyl)-ethanol*
2,6-dimethyl-oct-7-en-2-ol**

2,6-dimethyl-heptan-2-ol**

3,7-dimethyl-octa-1, 6-dien-3-ol**

whereby * indicates the preferred organoleptic alcohols
and phenols and *% indicate the more preferred

organoleptic alcohols and phenols.

Examples of preferred non-organoleptic alcohols and
phenols constituting the residue R- in the compounds of

formula I are:
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fragrance precursors and the precursors for odour masking agents as well as
the flavour precursors of the invention may be used individually in an
amount effective to enhance or to mask the_characteristic odour or flavour
of a material. Mdre commonly, however, the1§onpounds are mxed with other
fragrance or flavour conponents in an anount sufficient to provide the
desired odour or flavour characteristics. Due to the in situ generation
of the active conpounds the desired effect is prolonged and the
substantivity on different substrates is enhanced. If two or nore active
conpounds are provided, they can be generated, depending on the precursor
and/ or the activating conditions, sinultaneously or successively. Further,
t he precursors of

tyrosine

o threonine
7-hydroxy-4-methyl coumarin
benzyldimethyl-2-hydroxyethylammonium chloride
[polyoxyethylene (4) lauryl ether]
[polyoxyethylene (2) cetyl ether]

[polyoxyethylene (2) stearyl ether]

Other preferred non-organoleptic alcohols and phenols are
those with an affinity to fibres or those used in
cosmetics and laundry formulations. A list of suitable
cosmetic alcohols and phenols can be found in the Cosmetic
Ingredient Handbook edited by Joanne M. Nikitakis.
Suitable surfactant alcohols can be found e.g. in
Surfactants Europe edited by Gordon L. Hollis. Examples of
alcohols and phenols with special affinity to fibres are
those that contain one or more quaternary amine groups or

silicon atoms.

Examples of polyalcohols constituting the residue R- in

the compounds of formula I are:

diols such as: diethylene glycol, propylene glycol,
triethylene glycol, 4,4’-bicyclohexyldiol, N,N’-bis-(2-
hydroxyethyl)ethylenediamine, 1,3-bis-(4-hydroxybutyl) -
1,1,3,3-tetramethyl-disiloxane, 1,4-bis-{hydroxymethyl) -
cyclohexane

triols such as: glycerol, cis,cis—l,3,5-cyclohexanetriol,
triethanolamine

sugars such as: furanoside and pyranoside sugars such as
glucose, fructose
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the invention provide slow release of the active conmpounds.
15

polymers such as: hydroxyethylcellulose, hydroxypropyl-
cellulose.

It is a matter of course, that it is not possible to give
a complete list of the organoleptic and/or antimicrobial
ketones, lactones, alcohols and phenols and non-
organoleptic, especially nonfragrant alcohols, phenols and
polymeric alcohols which are generated as a result of the
desired cleavage of the beta-keto esters of formula I by
skin bacteria, by enzymes, by elevated temperatures or by
acidic and/or alkaline pH-values. The skilled person is,
however, quite aware of those ketones, lactones, alcohols
and phenols which provide the desired organoleptic, e.g.
fragrance, flavour and odour masking and/or antimicrobial
effects.

The compounds of formula I may preferably be used as
sustained release odorants and flavours but also to mask
or attenuate undesirable odours or to provide additional
odours not initially present in consumer products, i.e.
personal care products such as cosmetic products destined
for application to human skin such as underarm deodorants
or antiperspirants or other deodorants contacting the
body, or in hand lotions, hair care products such as
shampoos and conditioners, baby powders, baby lotions,
ointments, foot products, facial cleansers, body wipes,
facial makeup, colognes, after-shave lotions, shaving
creams, etc. Additional applications include laundry
detergents, fabric softeners, fabric softener sheets,
(automatic) dishwasher detergents and all purpose

cleaners. Further applications are air fresheners and
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Conpounds of fornmula | wherein Y is the residue of an organol eptic ketone
~or lactone are preferred. - Conpounds fornmula | wherein Ris the residue of
a non- fragrant polyal cohol, especially haygng nore than 3 C atonms is also
preferred. One preferred group of beta-keto esters of fornula | are
those in which Y is the residue of a cyclic ketone where the carbonyl group

Is part of the cyclic structure. Anot her preferred group of beta-keto
esters of fornula I

odorants, odour masking agents and/or antimicrobial
agents.

The compounds I are also useful in the flavouring and
aromatizing of cooked foods. Addition of the beta-keto
esters gither singly or as a mixture to a cake batter,
e.g. a microwave cake batter, serves to impart appropriate
baking aromas to the cake as it is heated in the microwave
as well as impart flavouring in the finished product.
Compounds I are also useful in the flavouring and
aromatizing of beverages, e.g. hot beverages such as teas
and instant beverages prepared by adding hot water to a
powder. Compounds I can also act as slow release agents in
acidic or alkaline beverages. Further, these compounds are
also useful for flavouring and aromatizing tobacco

products, e.g. cigarettes.

The amount required to produce the desired, overall effect
varies depending upon the particular compounds of formula
I chosen, the product in which it will be used, and the

particular effect desired.

For example, depending upon the selection and
concentration of the compound chosen, when a compound of
the formula I is added either singly or as a mixture, e.g.
to a deodorant or laundry product composition at levels
ranging from about 0.1 to about 10 % by weight, or most
preferred about 0.25 to about 4 % by weight, an odorant,
i.e. at least one odoriferous ketone, lactone, alcohol or
phenol in an ,organoleptically effective amount™ is

released when the product is wused. This newly formed
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are those in which Yis a residue of the fornula [err] wher ein
Rerr] is an aliphatic resi due optlonally substituted. by one or nore
cycl oal i phatic or aromatic residues or Rlefl?] is an cycloaliphatic residue
optionally substituted by one or nore aliphatic residues,

odorant serves to enhance the odour of the product itself

- or of a fragrance present in the product.

Depending upon the selection and concentration, addition
of the compounds I, either singly or as a mixture, to
cigarette tobacco at levels ranging from about 5 ppm to
about 507000 ppm tends to enhance the smoking flavour
and/or mask undesirable smoking odours. An important
property of these compounds I is that the flavourant or
odorant is covalently bound as a non-volatile compound and
the flavourant or odorant is released only when the

tobacco product is ignited and burns.

Addition of the compounds of formula I either separately
or as a mixture at levels suitably ranging from about 5
ppm to about 507000 ppm by weight onto the media enclosing
the tobacco serves to incorporate the odorant/flavourant
in the side-stream smoke of the tobacco. Air Dborne
flavourants and/or odorants are thus introduced. This
newly formed odorant or flavourant serves to enhance or
mask the smoking odours depending upon selection and use
levels of the compounds I.

As is evident from the above compilation of ketones,
lactones, alcohols and phenols, a broad range of known
odorants or flavours or mixtures can be generated from
precursors of the invention. While manufacturing
compositions the precursors of the invention may be used
according to methods known to the perfumer, such as e.gq.
from W.A. Poucher, Perfumes, Cosmetics, Soaps, 2, 7th
Edition, Chapman and Hall, London 1974.
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R[érr]
4

is Hor an aliphatic residue.

18

The compounds of formula I can be prepared by using
standard methods known to the skilled chemist. A wide
variety of methods for their preparation is known. One

example for this knowledge is Chem.Rev. (1995), 1065-1114.

Convenient methods are outlined in the Examples without

limiting the invention thereto.

Example 1

5-Heptyl-2-oxo-tetrahydro-furan-3-carboxylic acid methyl

ester

To a mixture of 203 g 5-heptyl-dihydro-furan-2-one and
390g dimethylcarbonate was slowly added 40 g of sodium
hydride. The temperature increased to 65°C. After the
temperature returned to room temperature, the reaction
mixture was poured into saturated «citric acid and
extracted with hexane. The organic layer was dried and
evaporated to dryness. The residue was distilled to yield

150.5 g of a colourless liquid.

NMR (CDClj;) 4.75-4.36 (m, 1H); 3.8 (d, 3H); 3.68-
3.55 (m, 1H); 2.8-2.45 (m, 1H); 2.45-2.0
(m, 1H); 1.96-1.08 (m, 12H); 0.89 (t,
3H)

Example 2

5-Heptyl-2-oxo-tetrahydro-furan-3-carboxylic acid ethyl
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Rlerr] is Hor an aliphatic residue and Rerr], Rerr] and Rlerr] may be
the sanme or different, X =0 or 1 and when X =1, Rerr] and Rerr]
together forman aliphatic ring. Conpoungg of fornula | rmy generate
the follow ng organol eptic ketones of formula YH

2- heptyl - cycl opent anone
2,2,6,10-tetranethyltricyclo[5.4.0.0(6, 10)] -undecan-4-one benzyl acet one*
1,2,3,5,6, 7-hexahydro-1, 1, 2, 3, 3- pent anet hyl - 4Hi nden- 4- one*

2, 5-di net hyl - oct - 2- en- 6-one** 2-(butan-2-yl)-cycl ohexanone* 2

- hexyl - cycl opent - 2- en- 1- one*

ester

According to the procedure of Example 1, 5-heptyl-2-oxo-
tetrahydro-furan-3-carboxylic aéid ethyl ester was
prepared from 5-heptyl-dihydro-furan-2-one, diethyl
carbonate and sodium hydride.

Example 3

3-0xo0-5-(2,6,6~-trimethyl-cyclohex-2-enyl)-pentanoic acid

methyl ester

According to the procedure of Example 1, 3-oxo0-5-(2,6,6-
trimethyl-cyclohex-2-enyl)-pentanoic acid methyl ester was
prepared from 4-(2,6,6-trimethylcyclohex-2-en-1-yl)butan-

2-one, dimethyl carbonate and sodium hydride.

Example 4

3-0x0-5-(2,6,6-trimethyl-cyclohex-1-enyl)-pentancic acid

methyl ester

According to the procedure of Example 1, 3-oxo-5-(2,6,6-
trimethyl-cyclohex-l-enyl)-pentanocic acid methyl ester was
prepared from 4-(2,6,6-trimethylcyclohex-l-en-1-yl)butan-

2-one, dimethyl carbonate and sodium hydride.

Example 5

2,4,7-Trimethyl-3-oxo-oct-6-enoic acid methyl ester
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2-(1 met hyl et hyl ) - 5- et hyl - cycl ohexanone*

2-(2-nmet hyl et hyl ) - 5- net hyl - cycl ohexanone** 3-net hyl - cycl opent adecanone
4- (1, 1-di et hyl propyl ) pentyl - cycl ohexanone*

3- 0x0- 2- pentyl -cycl opent ane-acetic acid ne | ester**
1-(1,2,3,4,5,6,7,8,-octahydro-2, 3, 8, 8-tetranet hyl -
naphthalenyl)-ethanone* 3-net hyl - 5- propyl - cycl ohex- 2- en- 1- one*
4-(2,6,6-trinethyl cycl ohex-1-en-1-yl)butan-2-one**

4-(2,6,6-trinmet hyl cycl ohex-2-en-1-yl)but an-2-one** 2-net hyl -

(1- net hyl et henyl ) - cycl ohex- 2- en- 1- one* cycl opent adecanone**

1- (4- hydr oxyphenyl ) - but an- 3- one** 4-benzo- 1, 3-di oxo-5-yl - but - 2- one**
4-(1,-3-benzodi oxol - 5-yl) - 2-but anone**

According to the procedure of Example 1, 2,4,7-trimethyl-
3-oxo-oct-6-enoic acid methyl ester was prepared from 2,5-
dimethyl-oct-2-en-6-one, dimethyl carbonate and sodium
hydride.

Example 6

2,4,7-Trimethyl-3-oxo-oct-6-enoic acid ethyl ester

According to the procedure of Example 1, 2,4,7—trimethyl—
3-oxo-oct-6-enoic acid ethyl ester was prepared from 2,5-
dimethyl-oct-2-en-6-one, diethyl carbonate and sodium
hydride.

Example 7

3-Isopropyl-6-methyl-2-oxo-cyclohexanecarboxylic acid

methyl ester

According to the procedure of Example 1, 3-isopropyl-6-
methyl-2-oxo-cyclohexanecarboxylic acid methyl ester was
prepared from 2-(2-methylethyl)-5-methyl-cyclohexanone,

dimethyl carbonate and sodium hydride.

Example 8

6-Isopropenyl-3-methyl-2-oxo-cyclohex~3-ene-carboxylic

acid ethyl ester

According to the procedure of Example 1, 6-isopropenyl-3-

methyl-2-oxo-cyclohex-3-ene-carboxylic acid ethyl ester
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nonan- 3- one* nonan- 2- one* oct an-2-one* 2-heptanone* but an-2-one*

21

was prepared from 2-methyl-5-(l-methylethenyl)-cyclohex-2-

en~l-one, dimethyl carbonate and sodium hydride.

Example 9

3-0xo0-5-(2,6,6-trimethyl-cyclohex-1l-enyl)-pent-4-enoic

acid methyl ester

According to the procedure of Example 1, 3-ox0-5-(2,6,6-
trimethyl-cyclohex-1l-enyl)-pent-4-enoic acid methyl ester
was prepared from 4-(2,6,6-trimethylcyclohex-1l-en-1-yl) -

but-3-en-2-one, dimethyl carbonate and sodium hydride.

Example 10

2-Oxo-cyclopentadecanecarboxylic acid ethyl ester

According to the procedure of Example 1, 2-oxo-
cyclopentadecanecarboxylic acid ethyl ester was prepared
from cyclopentadecanone, diethyl carbonate and sodium
hydride.

Example 11

3-Ox0-5~ (2,6, 6-trimethyl-cyclohex-1-enyl)-pentanoic acid

ethyl ester

According to the procedure of Example 1, 3-oxo0-5-(2,6,6-
trimethyl-cyclohex-1l-enyl)-pentanoic acid ethyl ester was
prepared from 4-(2,6,6-trimethylcyclohex-l-en-1-yl)butan-

2-one, diethyl carbonate and sodium hydride.
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- met hyl - hept - 5- en- 2- one* 6, 10-di net hyl - undéca- 5, 9- di en- 2- one*
2,4,4-trimethyl-2-cycl ohexen-1-yl)-2-buten-1-one* carvone**

entyl -cycl opent - 2- en- 1- one 3-net hyl - 2- peat yl - cycl opent - 2- en- 1- one**
exyl i denecycl opent anone* 3, 5-di et hyl -5, 6-di net hyl - 2- cycl ohexenone*

A 5, 6, 7, 8- hexahydr o- 6-i sopropenyl - 4, 4A-di net hyl - 2(3H) - napht hal enone**
- et hyl - 6- propyl i denecycl ohexanone* 4-(1-net hyl et hyl)cycl ohex-2-en-1-one
E)-oct-3-en-2-one 1-(2,3,4,7,8, 8A-hexahydro-3, 6, 8,8-tetranet hyl - 1H 3A, 7-
met hanoazul en-5-yl ) et hanone* 2-hydroxy- 3, 5-di net hyl - cycl opent - 2- en- 1- one*
1- (3, 3-di net hyl - 1- cycl ohexen- 1-yl ) et hanone*
1-(2,4,6-trinethyl cycl ohex-3-en-1-yl)but-1-en-3-one

-(
-p
-h

4

WA DNNEPO

Example 12

3-(4-Methoxy-phenyl) -3-oxo-propionic acid ethyl ester

According to the procedure of Example 1, 3-(4-methoxy-
phenyl)-3-oxo-propionic acid ethyl ester was prepared from
4-methoxyphenyl ethanone, diethyl carbonate and sodium

hydride.

Example 13

3- (4-Methoxy-phenyl)-3-oxo-propionic acid methyl ester

According to the procedure of Example 1, 3-(4-methoxy-
phenyl)-3-oxo-propionic acid methyl ester was prepared
from 4-methoxyphenyl ethanone, dimethyl carbonate and

sodium hydride.

Example 14

3-0Oxo-3-pyrazin-2-vl-propionic acid ethyl ester

According to the procedure of Example 1, 3-oxo-3-pyrazin-
2-yl-propionic acid ethyl ester was prepared from 2-

acetylpyrazine, diethyl carbonate and sodium hydride.

Example 15

3-Oxo-nonanoic acid ethyl ester
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acetylisol ongi f ol ene

2- (3-nmet hyl but - 2-en-1-yl)-3-net hyl -cycl opent - 2- en- 1- one

3-nethyl -5-(2, 2,3-trinethyl cycl opent - 3- en- 23yl ).pent - 3-en- 2-one*
5-butylidene-2, 2,4-trinmethyl cycl opentanone

4,4A, 5, 6, 7, 8- hexahydr o- 6-i sopr opyl - 2( 3H) - napht hal enone
4-(2,6,6-trinmethyl -1-cycl ohexen-1-yl) - but an- 2- one**

4- met hoxyphenyl et hanone** 9

According to the procedure of Example 1, 3-oxo-nonanoic
woe acid ethyl ester was prepared from octan-2-one, diethyl
carbonate and sodium hydride.

Example 16

2-(5,5-Dimethyl-cyclohex~l-enecarbonyl)-pent-4-enoic acid

ethyl ester

According to the procedure of Example 1, 2-(5,5-dimethyl-
cyclohex-l-enecarbonyl)-pent-4-enoic acid ethyl ester was
prepared from 1-(5,5-dimethyl-1-(6)~-cyclohexen~1l-yl)-4-
penten-l-one, diethyl carbonate and sodium hydride.

Example 17

7-Methyl-3-oxo-oct-6-enoic acid ethyl ester

According to the procedure of Example 1, 7-methyl-3-oxo-
oct-6-enoic acid ethyl ester was prepared from 6-methyl-

hept-5-en-2-one, diethyl carbonate and sodium hydride.

Example 18

7-Methyl-3-oxo-oct-6-encic acid methyl ester

According to the procedure of Example 1, 7-methyl-3-oxo-
oct-6-enoic acid methyl ester was prepared from 6-methyl-

hept-5-en-2-one, dimethyl carbonate and sodium hydride.

Example 19
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acet ophenone* 1-(2-napht hal enyl) - et hanone**
3-nethyl-4-(2,6,6-trinmethyl -2-cycl ohexen-1-yl)-3-buten-2- one**
2-acetyl pyrazi ne* 3,5,5-trinethyl-cyclohex-%—en-1,4-dione*

(E) - 5- et hyl - 2- hept en- 4- one dec- 3- en- 2- one 2

2-ethyl -3, 6, 6-trinmethyl cycl ohex-2-enyl - but - 2-en- 1- one

2,4,4,5, 5-pent anet hyl - 1- cycl opent en- 1-yl - et hanone*

3-Isopropyl-6-methyl-2-oxo-cyclohexanecarboxylic acid

ethyl ester

According to the procedure of Example 1, 3-isopropyl-6-
methyl-2-oxo-cyclohexanecarboxylic acid ethyl ester was
prepared from 2-(2-methylethyl)-5-methyl-cyclohexanone,

diethyl carbonate and sodium hydride.

Example 20

2,4,7-Trimethyl-3-oxo—-oct-6-enoic acid tert-butyl ester

To a mixture of 6.8 g 60% sodium hydride and 30.0 g
carbonic acid di-tert-butyl ester (Parham, Loew,
J.0rg.Chem., 23 (1958), 1705-1707) in 200 ml of THF, 13.11
g dimethyloctenone was dropped in at reflux. To start the
reaction, a catalytic amount of potassium hydride (20%)
and sodium methylate was added. The reaction mixture was
then stirred 3 days at reflux. Then it was cooled to room
temperature and quenched with tert-butanocl. The mixture
was extracted with ether and the organic phase was washed
with water, dried, filtered and evaporated to dryness. The
resulting yellow oil was purified by chromatography to

yield 2.90 g of a colourless oil.

NMR (CDCl;) o 5.13-4.98 (t, 1H),..3.68-3.47 (m, 1H),
2.90-2.66 (m, 1H), 2.45-1.85 (m, 2H),
1.73- 1.55 (m, 6H), 1.44 (s, 9H), 1.33-
1.19 (m, 3H), 1.16-1.02 (d, 3H).

Example 21 T
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wher eby *
preferred ket ones.
| act ones of formula HY
5- pent yl di hydr o- 2( 3H) - f ur anone*

6- et hyl

I ndi cates the preferred ketones and ** indicate the nore
Conmpounds of fornula
- pyran- 2-

gﬁyay generate the foll ow ng

e 5-heptyl -di hydro-furan-2-one*

5- ( 3- hexenyl ) di hydr o- 5- net hyl

-(2)-2(3H)-furanone

5- hexyl di hydr o- 5- net hyl - 2( 3H) - f uranone 5- hexyl di hydr o- 2( 3H) - f ur anone*

5-octyl di hydro-2(3H)-furanone

8- (1- met hyl et hyl ) - 1- oxaspi r o[ 4. 5] - decan- 2- one*

8- met hyl

- 1- oxaspi ro[ 4. 5] - decan- 2- one

2-Benzo[l,3]dioxol-5-ylmethyl-3-oxo-butyric acid ethyl

ester

To a solution of 117.2 g sodium iodide in 700 ml of
acetonitrile, first 85.9 g trimethylchlorosilane and then
20.56 g ethyl acetoacetate were dropped in at room
temperature. After cooling down to 0-5°C, a solution of
23.65 g Piperonal in 50 ml of acetonitrile was dropped in.
Then the mixture was stirred at room temperature for 5
hours and then at 60°C overnight. After the mixture was
cooled down to room temperature it was diluted with ether
and water. The organic phase was separated and washed with
saturated sodium thiosulfate until the color of the iodine
was gone. Then the organic phase was washed with water,
dried, filtered and evaporated to dryness. The resulting
dark oil was purified by chromatography to yield 13.7 g of
a yellow oil.
NMR (CDCls3) & 6.81-6.65 (m, 3H), 5.91 (s, 2H), 4.27 -
4.07 (g, 2H), 3.80-3.66 (t,1H), 3.13-
3.01 (d, 2H), 2.19 (s, 3H), 1.30-1.17
(t, 3H).

Example 22

2-Benzyl-3-oxo-butyric acid ethyl ester

To a suspension of 36.08 g 60% sodium hydride in 1000 ml
of toluene, 112.9 g ethyl acetoacetate were dropped in.

The temperature rose to 60°C ~and then the reaction
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8- et hyl

5-(1,5-

- 1- oxaspi r o[ 4. 5] - decan- 2- one
di net hyl - 4- hexanyl ) di hydr o- 2( 3H) - f ur anone

2- 0X0- 5- butyl -t et rahydr of uran* 4-met hyl - 5- ggnt yl - di hydr o- 2(3H) - f ur an- 2- one
5- hexyl di hydr o- 5- et hyl - 2( 3H) - f ur anone

10

mixture was stirred for 1 hour at room temperature. Then
17.54 g Aliquat 336 were added and the reaction mixture
was heated to 84°C. Now a solution of 54.90 g benzyl
chloride in 50 ml of toluene was dropped in. Then the
mixture was stirred at 84°C for 26 hours. After the
mixture was cooled down to room temperature it was
acidified with 250 ml of 2N HCl and extracted with ether.
The combined organic phase was washed with 5% sodium
bicarbonate and brine, dried, filtered and evaporated to
dryness. The resulting brown oil was purified by

chromatography to yield 55.74 g of a colourless oil.

NMR (CDCl3) & 7.38-7.11 (m, 5H), 4.25-4.07 (q, 2H),
3.85-3.71 (t, 1H), 3.21-3.10 (d, 2H),
2.19 (s, 3H), 1.28-1.12 (t, 3H).

Example 23

2-Benzyl-3-oxo-butyric acid methyl ester

According to the procedure of Example 22, 2-benzyl-3-oxo-
butyric acid methyl ester was prepared from methyl
acetoacetate, benzyl chloride, sodium hydride and Aliquat
336.

Example 24

2- (4-Hydroxy-benzyl) ~-3-oxo-butyric acid ethyl ester

According to the procedure of Liebigs Ann. Chem. (1980),
9, 1392, 2-(4-hydroxy-benzyl)-3-oxo-butyric acid ethyl
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di hydr o- 5- net hyl - 5-v
-t etrahydro- 6- pentyl

t et r ahydr o- 6- hept yl

I nyl

- 2H pyr an- 2-one tetrahydro- 6- hexyl
- 2H pyran- 2- one

27

-2(3H) - furanone oct ahydro-2H 1- benzopyr an- 2- one
- 2H pyran- 2- one

t et rahydro- 6- (3-pentenyl)-(E)-2H pyran-2-one

t et rahydro-6-(2-pentenyl)-(2)-2H pyran-2-one

(E) - oxacycl ohept adec- 10- en- one** oxacycl ohexadecan- 2- one** dodeca-12-ol i de
where by * indicates the preferred | actones and ** indicate the nore
preferred | actones.

ester was prepared from 2-acetyl-3-(4-hydroxy-phenyl)-

acrylic acid ethyl ester, Raney-nickel, hydrogen.

Example 25

2-Acetyl-5-methyl-hex-4-enoic acid ethyl ester

To a solution of 26.05 g ethyl acetoacetate in 150 ml of
8.30 g 60% sodium hydride were added

portionwise over 1 hour while the temperature rose to

dimethylformamide,

a solution
50 of

Then the mixture was

60°C. After cooling down to room temperature,
of 24.8 g 1-chloro-3-methyl-2-butene

dimethylformamide was dropped in.

in ml
The mixture was
The combined
to

stirred at room temperature for 2.5 hours.
quenched with water and extracted with ether.
dried, filtered

resulting

organic phase and

The

was evaporated

dryness. yellow o0il was purified by

distillation to yield 23.16 g of a colourless oil.

NMR (CDClj3) & 5.11-4.96 (m, 1H), 4.29-4.11 (gq, 2H),
3.49-3.36 (t, 1H), 2.62-2.47 (t, 2H),
2.22 (s, 3H), 1.78-1.59 (2s, 6H), 1.35-
1.19 (t, 3H).

Example 26

2-Propionyl-heptanoic acid ethyl ester

According to the procedure of Example 25,
ethyl

2-propionyl-

heptanoic acid ester was prepared from 3-oxo-
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Exanpl es of or ganol eptic nonoal cohol s and phenol s constituting the
residue R- in the conpounds of forrmula I and generated upon cl eavage are:
anyl al cohol hexyl al cohol* 2-hexyl al cohol28 heptyl al cohol* octyl al cohol *
nonyl al cohol * decyl al cohol* undecyl al cohol* lauryl alcohol* nyristic

al cohol 3-nethyl-but-2-en-1-ol*

pentanoic acid ethyl ester, 1l-bromopentane and sodium

hydride.

Example 27

2-Acetyl-hexanoic acid methyl ester

According to the procedure of Example 25, 2-acetyl-
hexanoic acid methyl ester was prepared from methyl

acetoacetate, l-chlorobutane and sodium hydride.

Example 28

2-Acetyl-heptanoic acid methyl ester

According to the procedure of Example 25, 2-acetyl-
heptanoic acid methyl ester was prepared from methyl

acetoacetate, l-chloropentane and sodium hydride.

Example 29

2-Acetyl-octanoic acid methyl ester

According to the procedure of Example 25, 2-acetyl-
octanocic acid methyl ester was prepared from methyl

acetoacetate, l-chlorohexane and sodium hydride.

Example 30

2-Acetyl-octanoic acid ethyl ester
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3-net hyl - 1- pent anol ci s- 3- hexenol *
’ 29

According to the procedure of Example 25, 2-acetyl-
octanoic acid ethyl ester was prepared from ethyl
acetoacetate, l-chlorohexane and sodium hydride.

Example 31

5-Heptyl-2-oxo-tetrahydro-furan-3-carboxylic acid

phenethyl ester

A mixture of 24.2 g 5-heptyl-2-oxo-tetrahydro-furan-3-
carboxylic acid methyl ester, 24.4 g phenylethyl alcohol
and 1.4 g tetraisopropyl-ortho-titanate was heated under
nitrogen atmosphere to 130°C for 5 minutes while methanol
was distilled off. Then the reaction mixture was cooled to
room temperature, poured into water and extracted with
hexane. The organic layer was dried and evaporated to
dryness. The residue was chromatographed to yield 23.9 g
of a slightly yellow oil.

NMR (CDC1l3) 7.4-7.15 (m, 5H); 4.5-4.3 (m, 2H); 3.62-
3.5 (m, 1H); 3.08-2.91 (m, 2H); 2.65-2.4
(m, 1H); 2.34-1,96 (m, 1H); 1.88-1.11
(m, 13H); 0.9 (t, 3H)

Example 32

5-Heptyl-2-oxo-tetrahydro-furan-3-carboxylic acid 3,7-

dimethyl-oct-6-enyl ester

According to the procedure of Example 31, 5-heptyl-2-oxo-
tetrahydro-furan-3-carboxylic acid 3,7-dimethyl-oct-6-enyl
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ci s-4-hexenol * 3,5,5-trinmethyl hexanol 3,4,5, 6, 6-pentanethyl heptan-2-ol*
.citronellol* geraniol* oct-1-en-3-ol 2,5,7-trinmethyl octan-3-ol
2-cis-3,7-dimethyl -2, 6-octadi en-1-0l 6-ethyqy 3-nmethyl-5-octen-1-ol *

3, 7-di met hyl - oct - 3, 6-di enol * 3, 7-di et hyl oct anol *

7- met hoxy- 3, 7-di net hyl - oct an- 2-ol * ci s-6-nonenol * 5-et hyl - 2- nonanol
6, 8-di met hyl - 2-nonanol * 2, 2,8-trinethyl-7(8)-nonene-3-0l nona-2, 6-di en-1-ol

ester was prepared from 5-heptyl-2-oxo-tetrahydro-furan-3-
carboxylic acid methyl ester, 3,7-dimethyl-oct-6-en-l-ol
and tetraisopropyl-ortho-titanate.

Example 33

5-Heptyl-2-oxo-tetrahydro-furan-3-carboxylic acid 3,7-

dimethyl-octa-2,6~-dienyl ester

According to the procedure of Example 31, 5-heptyl-2-oxo-
tetrahydro-furan-3-carboxylic acid 3,7-dimethyl-octa-2, 6-
dienyl ester was prepared from 5-heptyl-2-oxo-tetrahydro-
furan-3-carboxylic acid nwthyi ester, 3,7-dimethyl-octa-
2,6-dien-1-0l and tetraisopropyl-ortho-titanate.

Example 34

5-Heptyl-2-oxo-tetrahydro-furan-3-carboxylic acid 2-

phenoxy-ethyl ester

According to the procedure of Example 31, 5-heptyl-2-oxo-
tetrahydro-furan-3-carboxylic acid 2-phenoxy-ethyl ester
was prepared from 5-heptyl-2-oxo-tetrahydro-furan-3-
carboxylic acid methyl ester, 2-phenoxyethanol, and
tetraisopropyl-ortho~titanate.

Example 35

2-0Oxo-cyclopentadecanecarboxylic acid hex-3-enyl ester
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4- et hy|

- 3-decen-5-0l * dec-9-en-1-ol benzyl al cohol 2-nethyl undecanol

.10-undecen-1-ol 1-phenyl ethanol* 2-phenyl hanol*

2- met hyl - 3- phenyl - 3- propenol 2-phenyl propa oI* 3- phenyl propanol *

4- phenyl - 2- but anol 2- et hyl - 5- phenyl pentanol * 2-net hyl - 4- phenyl - pent anol *
3- et hyl - 5- phenyl - pent anol *

According to the procedure of Example 31, 2-oxo-
cyclopentadecanecarboxylic acid hex-3-enyl ester was
prepared from 2-oxo-cyclopentadecanecarboxylic acid ethyl

ester, cis-3-hexenol and tetraisopropyl-ortho-titanate.

Example 36

2-Oxo-cyclopentadecanecarboxylic acid 3,7-dimethyl-octa-

2,6-dienyl ester

According to the procedure of Example 31, 2-oxo-

‘cyclopentadecanecarboxylic acid 3,7-dimethyl-octa-2, 6-

dienyl ester was prepared from 2-0oxo-
cyclopentadecanecarboxylic acid ethyl ester and

tetraisopropyl-ortho-titanate.

Example 37

3—Oxo—5—(2,6,6—trimethyl—cyclohex—2-enyl)—pentanoic acid
2-[3-0x0-5-(2,6,6-trimethyl-cyclohex-2-enyl) -
pentanoyloxy]-ethyl ester

A mixture of 25.2 g 3-oxo-5-(2,6,6-trimethyl-cyclohex-2-
enyl) -pentanoic acid methyl ester and 4.3 g ethylene
glycol was slowly heated to 180°C while distilling off
methanol. On completion, the reaction mixture was
chromatographed over silica gel to yield a colourless

liquid.

NMR (CDC1li) 5.35 (s, 2H); 4.37 (s, 4H); 3.48 (s,
4H); 2.55 (t, 4H); 2.05-1.86 (m, 4H):
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12 2- (2- et hyl phenyl ) - et hanol * 4-(1- et hyl et hyl ) benzene net hanol
4- (4- hydr oxyphenyl ) but an- 2- one* 2- phenoxy et hanol *
4- (1-met hyl et hyl ) - 2- hydr oxy- 1- net hyl benzerg2

1.68 (m, 6H); 1.56-1.06 (m, 10H); 0.91
- (s, 6H); 0.87 (s, 6H).

Example 38

3-0x0-5-(2,6,6-trimethyl-cyclohex~-l-enyl)-pent-4-enoic

acid 2-[3-ox0-5-(2,6,6-trimethyl-cyclohex-l-enyl)-pent-4-

enoyloxy]-ethyl ester

According to the procedure of Example 37, 3-oxo-5-(2,6,6-
trimethyl-cyclohex-l-enyl)-pent-4-enocic acid 2-[3-oxo-5-
(2,6,6-trimethyl-cyclohex-l-enyl)-pent-4-enoyloxyl-ethyl
ester was prepared from 3-oxo-5-(2,6,6-trimethyl-cyclohex-
l-enyl) -pent-4-enoic acid methyl ester and ethylene
glycol.

Example 39

5-Heptyl-2-oxo-tetrahydro-furan-3-carboxylic acid 2-(5~

heptyl-2-oxo-tetrahydro-furan-3-ylcarbonyloxy)-ethyl ester

According to the procedure of Example 37, 5-heptyl-Z2-oxo-
tetrahydro-furan-3-carboxylic acid 2-{5-heptyl-2-oxo-
tetrahydro-furan-3-ylcarbonyloxy)-~ethyl ester was prepared
from 5-heptyl-2-oxo~tetrahydro-furan-3-carboxylic acid
methyl ester and ethylene glycol.

Example 40
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2-‘met hoxy- 4- net hyl phenol 4-nethyl phenol anisic alcohol* p-tolyl alcohol*
.cinnam ¢ al cohol* vanillin* ethyl vanillin* eugenol* isoeugenol* thynol
anet hol * decahydro 2-napht hal enol borneol * ggedrenol * farnesol * fenchyl

al cohol * menthol* 3,7,11-trinmethyl-2,6,10-dodecatri en-1-ol

Malonic acid didec-9-envyl ester

To a mixture of 150 g dimethyl malonate and 464 g dec-8-
en-1-0l, 30 g sodium methoxide (5.4 M in methanol) were
dropped in. The mixture was heated to 120°C to and the
methanol formed was distilled off. After € hours, the
mixture was cooled down, diluted with ether and washed
with HCl 2N, saturated sodium bicarbonate and water. The
organic phase was dried, filtered and evaporated to
dryness. The resulting yellow o0il was purified by

distillation to yield 258 g of a yellow oil.

NMR (CDCl;) & 5.93-5.68 (m, 2H), 5.08-4.87 (m, 4H),
4.21-4.05 ,(t, 4H), 3.37 (s, 2H), 2.14-
1.92 (m, 4H), 1.81-1.51 {m, 4H), 1.50-
1.18 (m, 20H).

Example 41

Malonic acid dihex-3-enyl ester

According to the procedure of Example 40, malonic acid
dihex-3-enyl ester was prepared from dimethyl malonate,

cis-3-hexenol and sodium methoxide.

Example 42

Malonic acid bis=-(3,7-dimethyl-oct-6-enyl) ester
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al pha ionol* tetrahydro ionol* 2-(1,1-dinethylethyl)cycl ohexanol *
‘3-(1, 1-di net hyl et hyl ) cycl ohexanol * 4- (1, 1- @34ret hyl et hyl ) cycl ohexanol *

4-1 sopropyl
6, 6- di net hyl
13

cycl ohexanol 6, 6-di net hyl - bi cycl o[ 3. 3. 1] hept - 2- ene- 2- et hanol
-bi cycl o[ 3. 1. 1] hept - 2- ene- et hanol *

According to the procedure of Example 40, malonic acid
bis-(3,7-dimethyl-oct-6-enyl) ester was prepared from

dimethyl malonate, citronellol and sodium methoxide.

Example 43

Succinic acid mono-(3,7-dimethyl-oct-6-enyl) ester

A solution of 30.0 g succinic anhydride, 46.9 g
citronellol, 36.0 g pyridine and 2.2 .g . 4-
dimethylaminopyridine in 300 ml of dichloromethane was
refluxed for 22 hours. Then the solution was cooled, ether
was added and the organic phase was washed with 2N HCl and
water to neutrality, dried and evaporated to dryness. The
residue was wipe-film distilled to yield 36.4 g of a

colourless liquid.

NMR (CDClj3) o 10.0 (s, 1H), 5.08 (t, 1H), 4.13
(t, 2H), 2.75-2.54 (m, 4H), 2.08-
1.88 (m, 2H), 1.69 (s, 3H), 1.60
(s, 3H), 1.80-1.00 (m, 5H), 0.91
(d, 3H) ppm.

Example 44

3-Chlorocarbonyl-propionic acid 3,7-dimethyl-oct-6-enyl
ester

A solution of 35.5 g succinic acid mono-(3,7-dimethyl-oct-
6-enyl) ester and 12.3 g pyridine in 200 ml of ether was
cooled in an ice bath. Then a solution of 18.0 g thionyl

chloride in 100 ml of ether was added dropwise at 5-10°C
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-ment h-8-en-3-o0l* 3,3,5-trinmethyl cycl ohexanol
,4,6-trinmethyl-3-cycl ohexenyl - net hanol *

-(1- et hyl et hyl ) cycl ohexyl - met hanol * 4-(1”%§dinethylethyl)cyclohexano
-(1, 1-di net hyl et hyl ) cycl ohexanol 2,2, 6-trimethyl -al pha-propyl cycl ohexane
ropanol * 5-(2,2,3-trinethyl-3-cycl opent enyl) -3-net hyl pentan-2-ol *

met hyl -5-(2, 2, 3-tri nmet hyl cycl opent - 3-enyl ) pent-4-en-2- ol *

ethyl-4(2, 2, 3-trinmethyl cycl opent -3-en-1-yl)but-2-en-1-

p
2
4
2
p
3-
2.

during 90 min. The resulting solution was stirred
g overnight at room temperature, then it was filtered and

evaporated to dryness. The residue was not further

purified to yield 31.5 g of a yellow liquid.

NMR (CDCls) & 5.08 (t, 1H), 4.13 (t, 2H), 3.21
(t, 2H), 2.64 (t, 3H), 2.10-1.87
(m, 2H), 1.68 (s, 3H), 1.60 (s,
3H), 1.80-1.05 (m, 5H), 0.91 (d,
3H) ppm. '

Example 45

2-[3-(2,6,6-Trimethyl-cyclohex~l-enyl)-acryloyl]-malonic

acid dihex-3-enyl ester

To a suspension of 2.10 g 60% sodium hydride in 20 ml of
THF, a solution of 14.00 g malonic acid dihex-3-enyl ester
in 20 ml of THF were dropped in at 0-5°C. The reaction
mixture was stirred 1 hour at room temperature. Then a
solution of 11.9 g 3-(2,6,6-trimethyl-cyclohex-l-enyl)-
acryloyl chloride (Shimasaki et al., Chem. Pharm. Bull.,
43 (1995) 1, 100-107) in 40 ml of THF was dropped in and
the reaction mixture was stirred at room temperature for
21 hours. Then the reaction mixture was diluted with ether
and the organic phase was washed with water, dried,
filtered and evaporated to dryness. The resulting yellow
oil was purified by chromatography to yield 4.22 g of a

yellow oil.
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ol * 4-(5,5,6-trinmethyl bicyclo[2.2.1] hept-2-yl)-cycl ohexanol *

2- (2- et hyl propyl) - 4- hydr oxy- 4- net hyl -t et rahydr opyran* 2-cycl ohexyl
propanol * 2-(1, 1-di et hyl et hyl ) - 4- et hyl cycl ohexanol *

1-(2-tert-butyl - cycl ohexyl oxy) - 2- but anol * 6

1- (4-isopropyl -cycl ohexyl)-ethanol * 2, 6-di net hyl -oct-7-en-2-ol **

2, 6-di met hyl - hept an- 2-ol ** 3, 7-di met hyl - oct a- 1, 6-di en-3-ol ** wher eby *
i ndicates the preferred organol eptic al cohols and phenols and **
indicate , the nore preferred organol eptic al cohols and phenol s.
Examples of preferred non-organoleptic alcohols and

NMR (CDCl3) & 7.52-7.30 (m, 1H), 6.47-6.22 (m, 1H),
5.61-5.19 (m, 4H), 4.29-4.11 (q, 4H),
2.53-2.32 (m, 4H), 2.17-1.92 (m, 6H),
1.79 (s, 3H), 1.71- 1.41 (m, 5H), 1.08
(s, 6H), 1.02-0.89 (t, 6H).

Example 46

2—[3—(2,6,6—Trimethyl-cyclohex—1-enyl)—acryloyl]—malonic

acid didec-9-enyl ester

According to the procedure of Example 45, 2-{3-(2,6,6~
trimethyl-cyclohex-l-enyl)-acryloyl]-malonic acid didec-9-
enyl ester was ptepared from malonic acid didec-9%9-enyl
ester,3-(2,6,6-trimethyl-cyclohex~1l-enyl)-acryloyl
chloride (Shimasaki et al., Chem. Pharm. Bull., 43 (1985)
1, 100-107) and sodium hydride.

Example 47

2-[3~(2,6,6-Trimethyl-cyclohex-l-enyl)-acryloyl]-malonic

acid bis=-(3,7-dimethyl-oct-6-enyl) ester

According to the procedure of Example 45, 2-[3-(2,6,6-
trimethyl-cyclohex-1l-enyl)-acryloyl]-malonic acid bis-
(3,7-dimethyl-oct-6-enyl) ester was prepared from malonic
acid bis-(3,7-dimethyl-oct-6-enyl) ester, 3-(2,6,6-
trimethyl-cyclohex-l-enyl)—acryloyl chloride (Shimasaki et
al., Chem. Pharm. Bull., 43 (1995) 1, 100-107) and sodium
hydride.
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phenol s constituting the residue R in the conpounds of fornmula | are:
.serine 14

37

Example 48

2—Heptandyl—malonic acid didec-9-enyl ester

According to the procedure of Example 45, 2-heptanoyl-
malonic acid didec-8-enyl ester was prepared from malonic
acid didec-9%9-enyl ester, heptanoyl chloride and sodium
hydride. ‘
Example 49

2-Heptanoyl-malonic acid bis-(3,7-dimethyl-oct-6-enyl)

ester

According to the procedure of Example 45, 2-heptanoyl-
malonic acid bis-(3,7-dimethyl-oct-6-enyl) ester was
prepared from malonic acid bis-(3,7-dimethyl-oct-6-enyl)

ester, heptanoyl chloride and sodium hydride.

Example 50

2,2-Diheptanoyl-malonic acid dihex-3-enyl ester

According to the procedure of Example 45, 2,2-diheptanoyl-
malonic acid dihex-3-enyl ester was prepared from malonic
acid dihex-3-enyl ester, heptanoyl chloride and sodium
hydride.

Example 51

2-{4-Methoxy-benzovyl)-malonic acid dihex-3-enyl ester
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tyrosi ne threoni ne 7-hydroxy-4-nethyl coumarin

- benzyl di net hyl - 2- hydr oxyet hyl ammoni um chl ogi de [ pol yoxyet hyl ene (4) | auryl
et her] [pol yoxyet hyl ene (2) cetyl ether] [%%Iyoxyethylene (2) stearyl

et her] O her preferred non-organol eptic al cohols and phenols are those
with an affinity to fibres or those used in cosnetics and | aundry
formulations. A list of suitable cosnetic al cohols and phenols can be found
in the Cosnetic Ingredi ent Handbook edited by Joanne M NiKkitakis.

According to the procedure of Example 45, 2-(4-methoxy-
benzoyl)-malonic acid dihex-3-enyl ester was prepared from
malonic acid dihex-3-enyl ester, p-anisoyl chloride and

sodium hydride.

Example 52

2-Hex-3-envloxycarbonyl-3~oxo-hexanedioic acid 6-(3,7-

dimethyl-oct-6-enyl)ester l-hex-3-enyl ester

According to the procedure of Example 45, 2-hex-3-
enyloxycarbonyl-3-oxo-hexanedioic acid 6-(3,7-dimethyl-
oct-6-enyl)ester 1l-hex-3-enyl ester was prepared from
malonic acid dihex-3-enyl ester, 3-chlorocarbonyl-
propionic acid 3,7-dimethyl-oct-6-enyl ester and sodium
hydride.

Example 53

S5-Heptvl-2-oxo-tetrahydro-furan-3-carboxylic acid

40 ml of 2,5-methoxymagnesium-methylcarbonate was added
under nitrogen to 7.3 g 5-heptyl-dihydro-furan-2-one and
heated to 140°C for 6 hours. The reaction mixture then was
poured into ice / hydrochloric acid and extracted with a
mixture of tert-methyl butyl ether (MTBE) and diethyl
etber. The organic layer was washed with water and brine,

dryed and evaporated to dryness. The residue then was
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Sui t abl'e 'surfactant al cohols can be found e.g. in Surfactants Europe edited
by Gordon L. Hollis. Exanples of alcohols and phenols with special affinity

to fibres are those that contain one or guat ernary am ne groups or
silicon atons. Exanpl es of pol yal cohol s @ nstituting the residue R- in

t he conpounds of formula | are: diols such as: diethylene glycol,
propyl ene glycol, triethylene glycol, 4,4'-bicyclohexyldiol, N N -bis-(2-
hydr oxyet hyl ) et hyl enedi an ne, 1, 3- bi s- (4- hydroxybutyl) -

1,1, 3,3-tetranet hyl -di si |l oxane, 1, 4- bi s- (hydroxynet hyl ) - cycl ohexane

triols such as: glycerol, cis,cis-1,3,5-cycl ohexanetriol, triethanol am ne

dissolved in MTBE and extracted with saturated potassium
hydrogen carbonate. The aqueous layer was acidified and
extracted with MTBE, the combined organic layers washed
with brine, dryed and evaporated to dryness to yield 3.7 g
of a solid, mp. 51-54°C.

NMR (CDCls) 6.1-5.5 (s, OH); 4.78-4.4 (m, 1H); 3.76-
3.6 (m, 1H); 2.8-2.55 (m, 1H); 2.4-2.1

(m, 1H); 1.9-1.16 (m, 12H), 0.88 (s, 3H)

The compounds of the above examples are precursors for

organoleptic compounds.

Example 54

Test cloth was washed with a lipase-containing detergent
to which one or more of the precursors of Examples 1-39,
45-52 had been added. Headspace analysis of the wet and
dry laundry indicated the presence of the fragrances. The
fragrance level was higher than when the test cloth was
washed with a lipase-containing detergent to which one or

more fragrances were added.

Example 55

Test cloth was washed with a lipase-containing detergent
and then a fabric softener, containing one or more of the
precursors of Examples 1-39, 45-52 was added to the rinse
cycle. Headspace analysis of the wet and dry laundry
indicated the presence of the fragrances. The fragrance

level was higher than when the test cloth was washed with
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sugars such as: furanosi de and pyranosi de sugars such as gl ucose, fructose
15
40

a lipase-containing detergent and then a fabric softener,

containing one or more fragrances, was added to the rinse

cycle.

Example 56

Axilla bacteria cultures containing 0.1 % of one or more
of the precursors of Examples 1-23 were incubated for 20
hours at 30°C. After filtration from the cells, the
presence of the corresponding fragrance was in each case
detected by headspace-GC techniques and/or the majority of
an 18 member panel.

The same tests were carried out with inactivated cultures
(85°C / 20 min). The odour of the corresponding fragrance
could not be detected after incubation, excluding

therefore a hydrolysis by the medium or the culture.

Example 57

The following set forth examples for the use of the
compounds of the present invention in various products.
The methods of forming the following compositions are well
known to those skilled in the art. All formulations may
contain additional ingredients known to those skilled in
the art, e.g. colorants, opacifiers, buffers, anti-
oxidants, vitamins, emulsifiers, UV absorbers, silicones
and the like. All products can also be buffered to the
desired pH. All values are &% w/w. Delayed Release
Fragrances stands in the following for compounds of
Examples 1-39, 45-52.
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pol ymers such as: hydroxyethyl cel | ul ose, hydroxypropyl- cellul ose. It is
‘a matter of course, that it is not possible to give a conplete list of the
organol eptic and/or antim crobi al ketones, Jactones al cohols and

phenol s and non- organol eptic, espeC|aJF@ nonfragrant al cohols, phenols
and pol yneric al cohols which are generated as a result of the desi red

cl eavage of the beta-keto esters of fornmula | by skin bacteria, by enzynes,
by el evated tenperatures or by acidic and/or al kaline pH val ues. The
skilled person is, however, quite aware of those ketones, |actones,

al cohol s and phenol s which provide the desired organol eptic, e.g.
fragrance, flavour and odour nasking and/or antimcrobial effects.

a) Deo-colognes

Delayed Release Fragrances 0.5 1.5 2.5 6.0
Fragrance 0.5 1.5 2.5 6.0
Triclosan (Ciba Geigy) 1.0 - 0.75 1.0

Alcohol to 100 100 100 100

b) Deo-Sticks

Antiperspirant

Ethylene Glycol Monostearate 7.0
Shea butter 3.0
Neobee 1053 (PVO International) 12.0
Generol 122 (Henkel) 5.0
Kesscowax B (Akzo) 17.0
Dimethicone Dow Corning 345 35.0
Aluminum Sesquichlorhydrate 20.0
Delayed Release Fragrances 0.5
Fragrance 0.5
Antiperspirant

Steary Alcohol 17.0
Castor Wax 3.0
Talc 5.0
Aluminum Zirconium Tetrachlorhydrate 20.0
Delayed Release Fragrances 1.0
Fragrance 1.0
Dimethicone Dow 245 to 100.0

Clear Deodorant Stick e
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" The conpounds of formula | may preferably be used as sustained rel ease
‘odorants and flavours but also to mask or attenuate undesirabl e odours or
to provide additional odours not initially pjesent in consumer products,
i.e. personal care products such as cosnetic products destined for
application to human skin such as underarm deodorants or antiperspirants or
ot her deodorants contacting the body, or in hand |otions, hair care
products such as shanpoos and conditioners, baby powders, baby |otions,

oi ntments, foot products, facial cleansers, body w pes, facial makeup,

col ognes, after-shave |lotions, shaving creans, etc. Additional applications
i nclude laundry detergents, fabric softeners, fabric softener sheets,

-(automatic) dishwasher detergents and all purpose cleaners. Further
appllcatlons are aiitgausHedds and 43.0
Propylene Glycol 20.0
Alcohol 38C 20.0
Demin Water 7.0
Monamid 150ADD 5.0
Millithix 925 2.0
Ottasept Extra 0.5
Delayed Release Fragrances- 0.75
Fragrance : 0.75

Deodorant Stick

Propylene Glycol 69.0
Demin Water 21.8
Triclosan 0.2
Sodium Stearate 8.0
Delayed Release Fragrances 0.5
Fragrance 0.5

Alcohol free Deodorant Stick

PPG-3 Myristyl Ether (Witconol APM) 36.0
Propylene Glycol 36.0
Demin Water 19.0
Triclosan 0.25
Sodium Stearate 7.75
Delayed Release Fragrances 0.5
Fragrance 0.5

Antiperspirant Aerosol _
Absolute Ethanol 15.0

Zirconium Aluminum Tetrachlorhydrate 5.0

Bentone 38 1.5
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16 odorants, odour masking agents and/or antinicrobial agents.
‘The conmpounds | are also useful in the flavouring and

43
Delayed Release Fragrances 0.75
: Fragrance 0.75

S-31 Hydrocarbon propellant to 100.0
Antiperspirant Pump
Demin Water 57.5
Aluminum Sesquichlorhydrate 20.0
Triton X-102 (Union Carbide) 2.0
Dimethyl Isosorbide (ICI) 20.0
Delayed Release Fragrances 0.25
Fragrance 0.25
Roll-0On
Dimethicone DC 354 (Dow Corning) 69.0
Bentone 38 10.0
Rezal 36 GP (Reheis Chem. Co.) 20.0
Delayed Release Fragrances 0.5
Fragrance 0.5

Example 58

a) Fabric softener of the ester quat type (4 x

concentrate) :

INGREDIENTS CHEMICAL NAME %

PHASE A

DEIONISED WATER to 100.0

MgCl, (saturated sol.) Magnesium chloride 1.0
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aromati zi ng of cooked foods. Addition of the beta-keto esters either singly
or as a mxture to a cake batter, e.g. a mg4gowave cake batter, serves to

i npart appropriate baking aronas to the cake as it is heated in the

m crowave as well as inpart flavouring in the finished product. Conpounds |
are also useful in the flavouring and aromati zi ng of beverages, e.g. hot
beverages such as teas and instant beverages prepared by addi ng hot water
to a powder. Conpounds | can also act as slow rel ease agents in acidic or

al kal i ne beverages. Further, these conpounds are also useful for flavouring

and aromati zi ng tobacco products, e.g. cigarettes. The amount required to
produce the desired, overall effect varies dependi ng upon the particul ar
conpounds of formula | chosen, the product in which it will be used, and

the particul ar peflafsgcts desi r ed.

REWOQUAT WE 18 di-(tallow
carboxyethyl) hydroxy 15.0
ethyl methylammonium

methosulfate
GENAPOL O 100 Ethoxylated fatty 2.0
alcohol C16-C18 10EQ
ANTIFOAM DB 31 0.5
PHASE C
ISOPROPYL ALCOHOL 3.0
PRESERVATIVE _ Qs
PERFUME Qs
PROCESS:

While stirring and heating to 65° C, mix part A, then part
B preheated to 65° C. After cooling to room temperature,
add part C. The pH value of the finished product is 2.60.
Recommended level of perfume is 1.0 %. Delayed release

fragrances of Examples 1-39, 45-52 may be any part of this

1.0 %.
b) Fabric softener of the ester quat type (1 x
' concentrate) :

INGREDIENTS CHEMICAL NAME %
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For exanpl e, dependi ng upon t he selection and concentration of

‘'t he conpound chosen, when a conpound of the forrmula I is added either
singly or as a mxture, e.g. to a deodorantggr |aundry product conposition
at levels ranging fromabout 0.1 to about 10 % by weight, or nost preferred
about 0.25 to about 4 % by weight, an odorant, i.e. at |east one

odori ferous ketone, |actone, alcohol or phenol in an ,,organoleptically
effective amount” is rel eased when the product is used. This newy forned

PHASE A
DEIONISED WATER teo 100.0
PHASE B
REWOQUAT WE 18 Di-(tallow
carboxyethyl) hydroxy 6.0 .
ethyl methylammonium
methosulfate
DOBANOL 25-9 Ethoxylated fatty
alcohol C12-Cl1l5 9EO 0.50
ANTIFOAM DB 31 0.10
PHASE C
MYACIDE BT 30 2-bromo-2-nitropropane 0.03
1,3 diol
PROXEL GXL Benzisothiazolinone 0.02
sodium salt
PERFUME Qs
PROCESS:

While stirring and heating to 65° C, mix part A, then part
B preheated to 65° C. After cooling to room température,
add part C. The pH value of the finished product is 3.50.
Recommended level of perfume: 0.3 %. Delayed release
fragrences of Examples 1-39, 45-52 may be any part of this
0.3 %.
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17

fragrance present
concentrati on,
to cigarette tobacco at
tends to enhance the snoking flavour and/or

odour s.

odorant serves to enhance the odour of the product itself or of a
I n the product. Dependi nggupon the sel ection and
addition of the conpounds |, either singly or as a m xture,

| evel s ranging fromabout 5 ppmto about 50' 000 ppm
mask undesirabl e snoki ng

An i nportant

Example 59

A 1% solution of one or more of the products of Examples
1-39,
produce levels of 5-507000 ppm of each flavourant.

45-53 in ethanol was applied to cigarette papers to
The
paper was incorporated in cigarettes and, upon burning,

released a fragrant odor.
In the above examples, the following components were used:

5-chloro-2-(2,4~-dichloro-
phenoxy)phenol

Triclosan

Neobee 1053
Generol 122

Kesscowax B

glycerol tricaprate/caprylate
soya sterol

cetyl alcohol and glycol
polymer

Witconol APM polypropylene glycol-3

myristyl ether

Monamid 150 ADD
Millithix 925
Ottasept Extra
Bentone 38

Triton X-102
Dimethicone DC 354

Rezal 36 GP

cocoamide diethanolamine

dibenzylidene sorbitol
quaternium 18 hectorite
quaternium 18 hectorite

octoxynol-13

mixture of fully methylated

linear siloxanepolymers end-
blocked with trimethylsiloxy
units

Aluminum zirconium tetra-

chlorohydrexglycine

This Sheet Has Been Replaced
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property of these

conpounds | is that the flavourant or odorant is

'covalently bound-as-a-non-vol atil e conpound and the flavourant or odorant
isr t he tobacco product 43 ignited and burns. Addi tion
of ta ﬂn Hi Eikrnula | either separately or as a mxture at |evels

sui tabl y crangimg

about 5 ppmto about 50' 000 ppm by weight onto the

nmedi a encl osi ng the tobacco serves to incorporate the odorant/fl avourant
t he si de-stream snoke of the tobacco. Air borne flavourants and/or odorants
are thus introduced. This newy fornmed odorant or flavourant serves to
enhance or mask the snoki ng odours dependi ng upon sel ection and use |evels

of the conpounds I.

Claims

1.

s s s [N

24.09.

Beta~keto esters of the formula I
O
L\0 R
n

Y is the residue of a ketone or lactone of the formula

wherein

YH, and if Y is the residue of a cyclic ketone the

carbonyl group may be part of the cyclic structure.

R is H or the residue of a mono- or polyalcohol of the
formula R-(OH)s with s 2 1

p=1, 2
nz1
g=1, 2

whereby if n > 1 the rests Y may be different or the
same with the exception of
3-ox0-5-(2,6,6-trimethyl~cyclohex-1-enyl)-pentanoic
acid methyl ester,
3-ox0-5-(2,6,6-trimethyl-cyclohex-2-enyl)-pentanoic

acid methyl ester,

This Sheet Has Been R.
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As is evident fromthe above conpilation of ketones,



| act ones, al coholsand phenols, a broad range of known odorants or flavours

[?Hm" nerated from precursopg of the invention. Wi | e
uﬁmrnrm gtlons the precursors of the invention nmay be used
accorﬁlﬁg tto ret known to the perfuner, such as e.g. fromWA. Poucher,

Perfunmes, Cosnetics, Soaps, 2, 7th Edition, Chapman and Hall, London 1974.
18

3-ox0-5-(2,6,6-trimethyl-cyclohex-1~enyl)-pent-4-enoic
acid methyl ester,
3-ox0-2-(2,6,6~-trimethyl-cyclohex-l-enylmethyl) ~
butyric acid ethyl ester,
3-isopropyl—6-methyl—2—oxo—cYclohexane carboxylic acid
methyl ester, and
3-isopropyl-6-methyl-2-oxo~cyclohexane carboxylic acid

ethyl ester.

2. Beta-keto esters according to claim 1, wherein Y is

the residue of an organoleptic ketone or lactone.

3. Beta-keto esters according to any of the preceeding
claims wherein R is H, or the residue of a nonfragrant
phenol or a nonfragrant mono- or polyalcohol having

more than 3 C-atoms.

4. Beta-keto esters according to any of the preceeding
claims, wherein Y is the residue of a cyclic ketone
where the carbonyl group is part of the cyclic

structure.

5. Beta-keto esters according to any of the preceeding
claims, wherein Y is the residue of a lactone,

preferably of an organoleptic lactone.

6. Beta-keto esters according to any of the preceeding

claims, wherein gq = 2, p =2 and n = 1.

7. Beta-keto esters according to any of the preceeding

claims, which are cleaved by Dbacteria, enzymes,

This Sheet Has B
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The ~conpourmds— -of——fernmula | can be prepared by using standard nethods

‘kno | chem st. A wide variety of nethods for their
pre\[,)ﬂmmmnﬁﬂﬁﬂhm One exanple for this Jégowl edge is Chem Rev. (1995),
1065-111d. & nt nmethods are outlined in the Exanples w thout '
limting the invention thereto. Example 1

elevated temperature or by acidic or alkaline pH
values into one or more organoleptic and/or microbial

compounds.

8. Beta-keto esters according to claims 7, whereby the

enzymes are protease or lipase.

9. Beta-keto esters according to any of the preceéding

claims, being a fragrance precursor.

10. Beta-keto esters according to any of the preceeding
claims, being a precursor for an organoleptic masking

agent.

11. Beta-keto esters according to any of the preceeding

claims, being a precursor for an antimicrobial agent.

12. Beta-keto esters according to any of the preceeding

claims, being a flavour precursor.

13. Beta-keto esters according according to any of the

claims 1 to 12, wherein Y is a residue of the formula

]

1

R\(O)x/ ﬁZRs
RZ

R! is an aliphatic rest optionally substituted by one

or more cycloaliphatic or aromatic rests or R} is an

This Sheet Has Been Replaced
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5- Heptyl 2- 0X0-t et rahydro-furan-3-carboxylic acid nmethyl ester To a
m xture of 203 g 5- heﬁtyl di hydro-furan-2-one and 390g di net hyl car bonat e

was sl M‘H\Iﬂ“t f sodi um hydride. Th&Otenperature increased to
65[err |“4

erature returned to roomtenperature, the reaction
m xt ur e*x wa%s ﬁouﬁed into saturated citric acid and extracted with hexane.
The organic | ayer was dried and evaporated to dryness. The residue was
distilled to yield 150.5 g of a colourless |iquid. NVR (CDCl [err])
4.75-4.36 (m 1H; 3.8 (d, 3H); 3.68- 3.55 (m 1H);
2.8-2.45 (m 1H); 2.45-2.0

cycloaliphatic rest optionally substituted by one or
_— more aliphatic rests and

R? is H or an aliphatic rest,

R® is H or an aliphatic rest and

R!, R? and R® may be the same or different

X =0 or 1 and

when X = 1 R! and R? together may form an alipﬁatic

ring.

14. Beta-keto esters of formula I according to claims 4-6,
wherein R is a residue of an organoleptic alcohol or
phenol.

15. Beta-keto esters of formula I according to any of the
preceeding claims, wherein R is a residue of a diol,
triol, a sugar or of a polymer having more than 1 OH-

group.

16. Beta-keto esters of formula I according to any of the
preceeding claims, wherein R is an optionally
substituted Ci-10 alkyl or C; - Ci0 alkenyl, a
carbocyclic, heterocyclic or aromatic ring, whereby R
may contain heteroatoms and may be substituted by an

OXO group.

17. Use of the beta-keto esters of formula I
O
Y(/JL\\O R
n

A 12064 EP/Mz/mbg _ l |II
24.09.98
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(m lH) ~—%:-96-1.08... (m_12H); 0.89 (t, 3H) Exanpl e 2

nmmmt'T,t,r"f'ilfll,)l/'d”rli"f uran- 3-carboxylic acid ethyl

wherein

Y is the residue of an organoleptic ketone of the

formula RH,

R is H or the residue of a mono- or polyalcohol of the
formula R-(OH)s with s 2 1

p=1, 2
nz21
q=1, 2

whereby if n > 1 the rests Y may be different or the
same as precursors for organoleptic and antimicrobial

compounds.

18. Use according to claim 17, wherein R is H, or the
residue of a nonfragrant mono- or polyalcohol.
19. Use according to claim 17 or 18, wherein in formula I
Y is a residue of the formula
0
Rt\\ //“ a
(O) - \IL R3
-m“m I .
LT
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est er

t et rahydio-furan-3-carboxylic acid eth

TR 5 S 55

5-hepty
Exanpl e

Accordi ng_to_t.he-procedure of Exanple 1, 5-heptyl-2-oxo-

ester was prepared

from

R' is an aliphatic rest optionally substituted by one

or more cycloaliphatic or aromatic rests or R!' is an

cycloaliphatic rest optionally substituted by one or

more aliphatic rests and
R? is H or an aliphatic rest,
"R® is H or an aliphatic rest and
R!, R? and R® may be the same or different
X =0 or 1 and

when X = 1 R! and R? togéther may form an aliphatic

ring.

20. Use according to any of the claims 17 to 19 as

fragrance precursors.

21. Use according to any of the claims 17 to 19 as flavour

precursors.

22. Use according to any of the claims 17 to 19

precursors for organoleptic masking agents.

23. Use according to any of the claims 17 to

precursors for antimicrobial agents.
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3- Ox0- 5- (2,6,6-trinethyl-cycl ohex-2-enyl)-pentanoic acid nethyl ester
According to the procedure of Exanple 1, 3-g%0-5-(2, 6, 6-

trimet hyl -cycl ohex-2-enyl)-pentanoic acid nethyl ester was prepared from
4- (2,6, 6-trinmethyl cycl ohex-2-en-1-yl)butan- 2-one, dinethyl carbonate and
sodi um hydri de. Exampl e 4
3-xo0-5-(2,6,6-trinethyl -cycl ohex-1-enyl)-pentanoic acid nethyl ester

Abstract

The beta-keto esters of formula I are useful for the
delivery of organoleptic compounds, especially for

flavours, fragrances and masking agents and antimicrobial
compounds.
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: REPLACEMENT | ,
Accor di ng 1] SHEETS |, 3-0x0-5-(2, 6, 6_@804003/2-

Ctrimet hylk- 9}@3& -I- ‘|d methyl ester was prgpg€ed from
4-(2,6,6-tm]nggﬁmk§§c a Jtan- 2-one, dinethyl carbonate and
Zg?;rnlhqurﬁggmwt éa“" r{ qet hyl - 3- oxo- oct - 6- enoi ¢ aci d net hyl

Beta-Ketoester

The present invention relates to new beta-keto esters
which are useful as precursors for organoleptic compounds,
especially for flavours, fragrances and masking agents and

antimicrobial compounds.

A principal strategy currently employed in imparting
odours to consumer products is the admixing of the
fragraﬁce directly into the product. There are, however,
several drawbacks to this strategy. The fragrance material
can be too volatile and or too soluble, resulting in
fragrance loss during manufacturing, storage, and use.
Many fragrance materials are élso unstable over time. This

again results in loss during storage.

In many consumer products it is desirable for the
fragrance to be released slowly over time. Micro-
encapsulation and inclusion compléxes with cyclodextrins
have been used to help decrease volatility, improve
stability and provide slow~release properties. However,
these methods are for a number of reasons often not
successful. In addition, <cyclodextrins can be too

expensive.

Fragrance precursors for scenting fabrics being washed in
the presence of a lipase—containing detergents are
described in WO 95/04809. The fragrance precursors
contained in the detergent and/or in the softener are
cleaved by the lipase and a single odoriferous compound,
either an odoriferbu; alcohol or aldehyde or ketone is

yielded. Thereby a prolonged scenting effect on the fabric
is obtained.

",  This is the reptacement sheet
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20 According to the procedure of-Exaane 1, 2,4, 7-trinethyl -
3- oxo0-oct-6-enoic acid nethyl ester was prepared from 2, 5-
dinethyl:pct-Z-en-G-one, di met hyl carbonate and sodi um hydri de. Exanpl e 6

2
This Sheet Has Been

T

Beta~-amino ester compounds of perfume alcohols and their
use as precursors for active alcohols which are released
under alkaline conditions are described in the EP-A 0 771
786.

Beta-ketoester pro-accords for personal care and personal
hygiene articles are disclosed in WO 98/07407. The
fragrance compounds released by the pro-accords are

alcohols only.

One object of the present invention is to provide new
precursors for compounds with different activities. A
further object of the invention 1is to ©provide new
compounds which are stable under transport and storage
conditions. A further object of the present invention is
to provide precursor molecules supplying different active

compounds simultaneously or successively.

The present invention relates to new beta-keto esters of

P

Y is the residue of an organoleptic ketone or lactone of

the formula I

wherein

the formula YH, and if Y is the residue of a cyclic
ketone, the carbonyl group may be part of the cyclic
structure.

Eﬂlﬁ s:éf&gég BEENE This is the replacement sheet
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2,4, 7-Trinethyl - 3- oxo-oct-6-enoic acid ethyl ester According to the
procedure of Exanple 1, 2,4,7-trinmethyl - 3-o0xo-oct-6-enoic acid ethyl ester
rep§h%®warﬁmm£nﬁwmgmnethyI oct-2-en-6-one, diethyl carbonate and

was

sodlun1hy

3- Isoprop xo cyclohexanecarboxyllc acid nethyl ester
u

According to t re of Exanple 1, 3-isopropyl-

R is H or the residue of a phenol or of a mono- or

polyalcohol of the formula R-(OH)s with s 2 1,
p=1, 2

n 21 and

q=1, 2

whereby if n > 1 the rests Y may be different or the same
with the exception of '
3-o0ox0-~5-(2,6,6~-trimethyl-cyclohex-l-enyl)-pentanoic acid
methyl ester,
3-o0xo0~5-(2,6,6-trimethyl-cyclohex~-2-enyl)-pentanoic acid
methyl ester, '
3-oxo0~-5-(2,6,6-trimethyl-cyclohex-1-enyl)-pent-4-enocic
acid methyl ester,
3~ox0-2~(2,6,6~-trimethyl-cyclohex-l-enylmethyl)-butyric
acid ethyl estér,

3-isopropyl-6-methyl-2-oxo-cyclohexane carboxylic acid
methyl ester, and

3-isopropyl-6-methyl-2-oxo-cyclohexane carboxylic acid
ethyl ester.

The compounds of formula I are not limited to any
particular stereoisomers, all possible stereoisomers (E/Z
isomers, enantiomers, diastereomers) and all mixtures are

thus included within the scope of the invention.

The compounds of formula I are mostly or nearly odourless

at room temperature, atmospheric conditions and about 20

FHIS SHEET HAS BEEN| _ |
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met hyl - 2- oxo- cycl ohexanecarboxylic acid nmethyl ester was prepared from
2- ( 2- met hyl-et-hyt)=5-et hyl - cycl ohexanone, di nethyl carbonate and sodi um
hydri de.

Xa ng en Replaced _ _
6- 1 sopr ope S x0- cycl ohex- 3- ene-carboxylic acid ethyl ester
According t of Exanpl e 1,46-isopropenyl - 3-
I

nmet hyl - 2- ox ~'the- carboxylic acid ethyl ester

to 100 % relative humidity. However, under activating
conditions, they are cleaved and one or more active
compounds with organoleptic and/or antimicrobial

properties are generated.

The activating conditions which lead to cleavage and the
desired active compounds comprise the presence of skin
bacteria, especially axilla bacteria, of an enzyme such as
protease or lipase, elevated temperature or acidic or
alkaline pH-values. Under activating conditions the beta-
keto esters of formula I are cleaved into an unstable
beta-keto acid and an alcohol or phenol or water (if R=H),
then the beta-keto acid decomposes to an organoleptic

ketone or lactone according to the following:

o) o .
YPLOJ;-Rq———nVPLOHP+ qR(OH)

(thereby ROH may be an organoleptic alcohol or phenol)

. ‘ O
YPKOHP———*YH

The compounds of formula I, upon cleavage, provide ketones
or lactones and optionally alcohols or phenols having
organoleptic and/or antimicrobial activity and therefore
permit the development of useful consumer products with

enhanced organcoleptic and/or antimicrobial properties. The

T p—— -
| FHIS SHEET HAS BEEN |+ |
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21 was prepared from 2-net hyl -5-(1-nmet hyl et henyl ) - cycl ohex- 2-
en-1-one, diethyl carbonate and sodi um hydride. Exanple 9
3-x0-5-(2,6,6-trimethyl -cycl ohex-1-enyl)-pent-4-enoic acid nmethyl ester

organoleptic ketones and lactones obtained are useful as
fragrances, flavours and masking agents and antimicrobial
agents. Therefore, the invention also relates to the use
of all compounds of formula I as precursors for
organoleptic compounds, e.g. flavours, fragrances, masking

agents and as precursors for antimicrobial agents.

The beta-keto esters of formula I can act as fragrance
precursors in personal care products, in laundry products,
cleaning compositions, pet care products and environment
scents such as air fresheners. They can also act as
precursors for odour masking agentslin the same products
as the fragrance precursors. They also can act as
precursors for antimicrobial agents. Further, they can act
as flavour precursors in food and beverage products. The
fragrance precursors and the precursors for odour masking
agents as well as the flavour precursors of the invention
may be used individually in an amount effective to enhance
or to mask the characteristic odour or flavour of a
material. More commonly, however, the compounds are mixed
with other fragrance or flavour components in an amount
sufficient to provide the desired odour or flavour

characteristics.

Due to the in situ generation of the active compounds the
desired effect is prolonged and the substantivity on
different substrates is enhanced. If two or more active
compounds are provided, they can be generated, depending
on the precursor and/or the activating conditions,

simultaneously or successively. Further, the precursors of

This is the replacement sheet
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Accor di-ng-t.o—the procedure of Exanple 1, 3-o0xo0-5-(2,6, 6-
trinmethyl - cyclohex 1-enyl)-pent-4-enoic acid nethyl ester was prepared

from 4-TusShe e ¢edycl ohex- 1-en-1-yl)- but-3-en-2-one, dinethyl
car bonat e ﬂ dri de. Exanpl e 10
2- Oxo-cyc ar boxylic acid eghyl ester According to the

procedure of Exanp e 1, 2-oxo- cyclopentadecanecarboxylic acid ethyl

ﬁséer was prepared from cycl opent adecanone, diethyl carbonate and sodi um
ydri de.

the invention provide slow release of the active

compounds.

Compounds of formula I wherein Y is the residue of an

organoleptic ketone or lactone are preferred.

Compounds of formula I wherein R = H or the residue of a
nonfragrant phenol or of a nonfragrant monoc-_ oOr
polyalcohol, especially having more than 3-C atoms are

also preferred.

One preferred group of beta-keto esters of formula I are
those in which Y is the residue of a cyclic ketone where

the carbonyl group is part of the cyclic structure.

Another preferred group of beta-keto esters of formula I

are those in which

Y is a residue'of the formula

(0

1 |

R
SO R

R2

wherein R!' is an aliphatic rest optionally substituted by
one or more cycloaliphatic or aromatic rests or R! is an
cycloaliphatic rest optionally substituted by one or more
aliphatic rests,

R?'is H or an aliphatic rest.

1s is the replacement sheet.

Data: 9 0 FEB 1999



Exampl e.11. . .3-0x0-5-(2,6,6-trinet hyl -cycl ohex- 1-enyl)-pentanoic acid
et hyl ester According to the procedure of Exanple 1, 3-oxo0-5-(2,6, 6-

tri met hyThi it §hecBeeriReplayed) - pent anoi ¢ acid ethyl ester was prepared from
4-(2, 6, 6- I ex-l-en-l-yl)butfn- 2-one, diethyl carbonate and
sodi um hy

R® is H or an aliphatic rest and
R!, R? and R® may be the same or different,
X =0 or 1 and

when X = 1, R! and R? together may form an aliphatic ring.

Compounds of formula I may generate the following

organoleptic ketones of formula YH:

2-heptyl-cyclopentanone
2,2,6,10-tetramethyltricyclo(5.4.0.0(6,10)]-undecan-4~one
benzylacetone*

1,2,3,5,6, 7-hexahydro-1,1,2, 3, 3-pentamethyl-4H-inden-4-
one*

2,5-dimethyl~-oct-2-en-6-one*~*
2-(butan-2-yl)-cyclohexanone*
2-hexyl-cyclopent-2-en—~l-one¥*
2-(l-methylethyl)-5-methyl-cyclohexanone*
2-(2-methylethyl)-5-methyl~cyclohexanone**
3-methyl-cyclopentadecanone

4~ (1,1-dimethylpropyl)pentyl—-cyclohexanone®*
3-oxo-2-pentyl~cyclopentane-acetic acid methyl ester**
1-(1,2,3,4,5,6,7,8,-octahydro-2,3,8,8~-tetramethyl-2-
naphthalenyl) -ethanone*
3-methyl-5-propyl-cyclohex-2-en-1l-one*
4—(2,6,G—trimethylcyclohéx-l-en—l-yl)butan—z—one**
4-(2,6,6-trimethylcyclohex-2-en-1-yl)butan~-2-one**
2-methyl-5-(l-methylethenyl)~-cyclohex-2-en~1-one*
cyclopentadecanone**
1-{4-~hydroxyphenyl)~butan-3~one**
4-benzo-1, 3-dioxo-5-yl-but-2-one**

4-(1,3-benzodioxol-5-yl)-2-butanone** | THIS SHEET HAS BEEN
REPLAGED

This is the replacement sheet
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22
_ester

Exanple 12 3-(4-N@thoxy-phehy|)-3-oxo-propionic aci d et hyl

nonan-3-one*

nonan-2-one¥*

octan-2-one¥*

2-heptanone*

butan-2-one*

6-methyl-hept-5-en-2-one*

6,10~dimethyl-undeca-5, 9-dien-2-one*
1-(2,4,4—trimethyl-2-cyclohexén—1-yl)-2-buten—1-one*
carvone**

2-pentyl-cyclopent-2-en-1l-one
3-methyl-2-pentyl-cyclopent-2-en-l-one**
2—hexylidenecycldpentanone*
3,5-diethyl-5,6-dimethyi-2-cyclohexenone*
4,47,5,6,7,8-hexahydro-6-isopropenyl-4, 4A~dimethyl-2 (3H) -
naphthalenone**

3-methyl-6-propylidenecyclohexanone*
4-(l-methylethyl)cyclohex-2-en-1-one

(E) —oct-3-en-2-one
1-(2,3,4,7,8,8A—hexahydro43,6,8,8-tetramethyl-1H—3A,7-
methanoazulen~-5-yl)ethanone*
2-hydroxy-3,5-dimethyl-cyclopent-2-en-1l-one¥*
1-(3,3-dimethyl-1-cyclohexen-1-yl)ethanone*
1-(2,4,6-trimethylcyclohex~3-en-1-yl)but-l-en-3-one
acetylisolongifolene
2-(3-methylbut-2-en-1-yl)-3-methyl-cyclopent-2-en-l-one
3-methyl-5-(2,2,3-trimethylcyclopent-3-en-l-yl)pent-3-en-
2-one*

5-butylidene-2,2,4-trimethylcyclopentanone
4,47,5,6,7,8~-hexahydro~6~isopropyl-2 (3H) -naphthalenone
4-(2,6,6—trimethyl—l—cyclohexen-l—yl)~butan—2—one**
4-methoxyphenylethanone**

This is the replacement sheet

Date: {f} O FEB 1000



According to the procedure of Exanple 1, 3-(4-nethoxy-

phenyl ) - 3-oxo-propionic acid ethyl ester was prepared from 4-net hoxyphenyl
et hanone, diethyl carbonate and sodi um hydri de. Exanpl e 13

3- (4- Met hoxy- phenyl ) - 3- oxo- propi oni ¢ acid nmethyl ester According to the
procedure of Exanple 1, 3-(4-nethoxy- phegnyl)-3-o0xo-propionic acid nethyl

ester was prepared from 4-net hoxyphenyl ethanone, dinethyl carbonate and

sodi um hydri de.

acetophenone*

1-(2-naphthalenyl) -ethanone**
3-methyl—4-(2,6,6-trimethyl-2-cyclohexen-l—yl)-3—buten-2-
one*¥*

2-acetylpyrazine*
3,5,5-trimethyl-cyclohex-2-en-1,4-dione*

(E) -5-methyl-2-hepten-4-one

dec-3-~en~2-one
2-ethyl-3,6,6-trimethylcyclohex-2-enyl-but-2-en-l-one
2,4,4,5,5-pentamethyl-1-cyclopenten-l-yl-ethanone*

whereby * indicates the preferred ketones and ** indicate

the more preferred ketones.

Compounds of formula I may generate the following lactones
of formula HY

6-methyl-pyran-2-one
S5-heptyl-dihydro-furan-2-one*
5-pentyldihydro-2 (3H) ~furanone*
5-(3-hexenyl)dihydro~-5-methyl-(2)-2(3H) -furanone
5-hexyldihydro-5-methyl-2 (3H) -furanone
5-hexyldihydro-2 (3H) -furanone*
S5-octyldihydro-2 (3H) -furanone
8-(1—methylethyl)-1—6xaspiro[4.5]-decan-2—one*
8-methyl-l-oxaspiro[4.5]-decan-2-one
8-ethyl-l-oxaspiro[4.5)-decan-2-one
5~-(1,5-dimethyl-4-hexanyl)dihydro-2 (3H) ~-furanone
2-oxo-5-butyl-tetrahydrofuran*
4-methyl-5-pentyl-dihydro-2 (3H)-furan-2-one
5-hexyldihydro-5-methyl-2 (3H)-furanone
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Exanpl e 14 3- Ox0- 3-pyrazin-2-yl-propionic acid ethyl ester According to
the procedure of Exanple 1, 3-o0xo0-3-pyrazin- 2-yl-propionic acid ethyl

ester was prepared from 2- acetyl pyrazine, diethyl carbonate and sodium
hydri de. Exanpl e 15  3- Oxo-nonanoi c 4gci d ethyl ester

dihydro-5-methyl-5-vinyl-2 (3H) -furanone
octahydro-2H-1-benzopyran-2-one
tetrahydro-6-pentyl-2H-pyran-2-one
tetrahydro-6-hexyl-2H-pyran-2-one
tetrahydro-6é-heptyl-2H-pyran-2-one
tetrahydro-6-(3-pentenyl) - (E) -2H-pyran-2-one
tetrahydro-6-(2-pentenyl)~-(Z)-2H-pyran-2-one
(E) —oxacycloheptadec-10-en-one**
oxacyclohexadecan-2-one**

dodeca-12-olide

where by * indicates the preferred lactones and **

indicate the more preferred lactones.

Examples of organoleptic monoalcohols and phenols
constituting the residue R- in the compounds of formula I

and generated upon cleavage are:

amyl alcohol

hexyl alcohol*
2-hexyl alcohol*
heptyl alcohol*
octyl alcohol*
nonyl alcohol*
decyl alcohol*
undecyl alcohol*
lauryl alcohol*
myristic alcohol
3-methyl-but-2-en-1-ol*
3-methyl-l-pentanol

cis-3~hexenol¥*
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23 According to the procedure of Exanple 1, 3-o0xo0-nonanoic acid
ethyl ester was prepared from octan-2-one, diethyl carbonate and sodi um
hydri de.

11

cis-4~-hexenol*
3,5,5-trimethyl hexanol
3,4,5,6,6-pentamethylheptan-2~0l*
citronellol*
geraniol*
oct~-l-en-3-o0l
2,5,7-trimethyl octan-3-ol
2-cis-3,7-dimethyl-2, 6-octadien-1-0l
6-ethyl-3-methyl-5-octen-1-o0l*
3,7-dimethyl-oct-3, 6~dienol*
3,7-dimethyloctanol*
7-methoxy-3,7-dimethyl-octan-2-0l1*
cis-%-nonenol*
S5-ethyl-~2-nonanol
6,8-dimethyl-2-nonanol*
2,2,8-trimethyl-7(8)-nonene-3-ol
nona-2, 6-dien-1-01
4-methyl-3-decen-5-0l1*
dec-9-en-1-ol
benzylalcohol

’ 2-methyl undecanol
10-undecen-1-0l
l-phenyl ethanol*
2-phenyl ethanol*
2-methyl-3-phenyl-3-~-propenol
2-phenyl propanol*
3-phenyl propanol*
4-phenyl-2-butanol
2-methyl~5-phenyl pentanol*
2-methyl-4-phenyl-pentanol*
3-methyl-5-phenyl-pentanol*
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Exanpl e 16 2- (5, 5-D net hyl - cycl ohex- 1- enecar bonyl ) - pent-4-enoic acid
et hyl ester According to the procedure of Exanple 1, 2-(5, 5-dinethyl-
cycl ohex- 1- enecar bonyl ) - pent -4-enoic acid ethyl ester was prepared from
1- (5, 5-di net hyl -1-(6)-cycl ohexen-1-yl)-4- penten-1-one, diethyl carbonate
and sodi um hydri de. Exanpl e 17 7- Met hyl 18- oxo- oct - 6- enoi ¢ aci d et hyl
ester

' 2-(2-methylphenyl)-ethanol*
4-(l-methylethyl)benzene methanol
4-(4-hydroxyphenyl)butan-2-one*
2-phenoxy ethanol~*
4-(l-methylethyl)-2-hydroxy-l-methyl benzene
2-methoxy-4-methyl phenol
4-methyl phenol
anisic alcohol*
p-tolyl alcohol*
cinnamic alcohol*
vanillin*
ethyl vanillin*
eugenol*
isoeugenol*
thymol
anethol*
decahydro 2-naphthalenol
borneol*
cedrenol*
farnesol>*

) fenchyl alcohol*

menthol*
3,7,11-trimethyl-2,6,10-dodecatrien-1-0l
alpha ionol*
tetrahydro ionol*
2-(1,1-dimethylethyl)cyclohexanol¥*
3-(1,1-dimethylethyl)cyclohexanol*
4-(1,1-dimethylethyl)cyclohexanol*
4-isopropyl cyclohexanol
6,6~-dimethyl-bicyclo[3.3.1]hept-2-ene-2-ethanol

' 6,6-dimethyl-bicyclo[3.1.1]hept-2-ene-methanol*
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According to the procedure of Exanple 1, 7-nethyl-3-o0xo- oct-6-enoic acid
ethyl ester was prepared from 6-nethyl- hept-5-en-2-one, diethyl carbonate
and sodi um hydri de. Exanpl e 18 7- Met hyl - 3- oxo- oct - 6-enoi ¢ aci d mnet hyl
ester According to the procedure of Exanple 1, 7-nethyl-3-o0xo-

oct-6-enoic acid methyl ester was prepaged from 6-methyl- hept-5-en-2-one,
di met hyl carbonate and sodi um hydri de. Exanpl e 19

p-menth-8-en-3-0l*

3,3,5~-trimethyl cyclohexanol
2,4,6-trimethyl-3-cyclohexenyl-methanol*

4- (1-methylethyl)cyclohexyl-methanol*
4-(1,1~-dimethylethyl)cyclohexanol
2-(1,1~-dimethylethyl)cyclohexanol
2,2,6-trimethyl-alpha-propyl cyclohexane propanol¥*
5-(2,2,3-trimethyl-3-cyclopentenyl)-3-methylpentan-2~ol*
3-methyl-5-(2,2,3-trimethylcyclopent-3-enyl)pent-4-en-2-
ol*
2-ethyl-4(2,2,3-trimethylcyclopent-3-en-1-yl)buc-2-en-1-
ol¥
4—(5,5,6-trimethylbicyclo[2.2.1]hept-2-yl)-cyclohexanol*
2-(2-methylpropyl)-4-hydroxy-4-methyl-tetrahydropyran*
2-cyclohexyl propénol*

2-(1,1-dimethylethyl)-4-methyl cyclohexanol*
1-(2-tert-butyl-cyclohexyloxy)-2-butanol*
1-(4-isopropyl-cyclohexyl) -ethanol*
2,6~dimethyl-oct-7-en-2-0l**

2, 6-dimethyl~-heptan-2-ol**

3,7-dimethyl-octa-1, 6-dien-3-0l**

whereby * indicates the preferred organoleptic alcohols
and phenols and **  indicate the more preferred

organoleptic alcohols and phenols.

Examples of preferred non-organoleptic alcohols and
phenols constituting the residue R~ in the compounds of

formula I are:

serine
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24 3-|sopropy|-6-nethy|-2-0xo-cy¢|ohexanecarboxylic acid

14 .

tyrosine

threonine

7-hydroxy-4-methyl coumarin
benzyldimethyl-2-hydroxyethylammonium chloride
[polyoxyethylene (4) lauryl ether]
[polyoxyethylene (2) cetyl ether]
[polyoxyethylene (2) stearyl ether]

Other preferred non-organoleptic alcohols and phenols are
those with an affinity to fibres or those wused in
cosmetics and laundry formulations. A list of suitable
cosmetic alcohols and phenols can be found in the Cosmetic
Ingredient Handbook edited by Joanne M. Nikitakis.
Suitable surfactant alcohols can be found e.g. in
Surfactants Europe edited by Gordon L. Hollis. Examples of
alcohols and phenols with special affinity to fibres are
those that contain one or more quaternary amine groups or

silicon atoms.

Examples of polyalcohols constituting the residue R- in
the compounds of formula I are:

diols such as: diethylene glycol, propylene glycol,
triethylene glycol, 4,4'-bicyclohexyldiol, N,N’-bis-(2-
hydroxyethyl)ethylenediamine, 1,3-bis~-(4-hydroxybutyl) -
1,1,3,3-tetramethyl-disiloxane, 1,4-bis-(hydroxymethyl) -
cyclohexane

triols such as: glycerol, cis,cis-1,3,5-cyclohexanetriol,
triethanolamine

sugars such as: furanoside and pyranoside sugars such as
glucose, fructose
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et hyl ester According to the procedure of Exanple 1, 3-isopropyl-6-

net hyl - 2- oxo- cycl ohexanecar boxylic acid ethyl ester was prepared from

2- (2-net hyl et hyl ) - 5- net hyl - cycl ohexanone, diethyl carbonate and sodi um
hydri de. Exanmpl e 20 2,4,7-Trinmethyl -3-oxo-oct-6-enoic acid tert-butyl
ester To a mxture of 6.8 g 60% sodi ugghydri de and 30.0 g carbonic acid
di-tert-butyl ester (Par ham Loew, J.Org. Chem, 23 (1958), 1705-1707)
in 200 M of THF, 13.11 :

polymers such as: hydroxyethylcellulose, hydroxypropyl-
cellulose.

It is a matter of course, that it is not possible to give
a complete list of the organoleptic and/or antimicrobial
ketones, lactones, alcohols and phenols and non-
organoleptic, especially nonfragrant alcochols, phenols and
polymeric alcohols which are generated as a result of the
desired cleavage of the beta-keto esters of formula I by
skin bacteria, by enzymes, by elevated temperatures or by
acidic and/or alkaline pH-values. The skilled person is,
however, quite aware of those ketones, lactones, aicohols
and phenols which provide the desired organoleptic, e.g.
fragrance, flavour and odour masking and/or antimicrobial

effects.

The compounds of formula I may preferably be used as
sustained release odorants and flavours but also to mask
or attenuate undesirable odours or to provide additional
odours not initially present in consumer products, i.e.
personal care products such as cosmetic products destined
for application to human skin such as underarm deodorants
or antiperspirants or other deodorants contacting the
body, or in hand 1lotions, hair care products such as
shampoos and conditioners, baby powders, baby lotions,
ointments, foot products, facial cleansers, body wipes,
facial makeup, colognes, after-shave lotions, shaving
creams, etc. Additional applications include laundry
detergents, fabric softeners, fabric softener sheéts,
(automatic) dishwasher detergents and all purpose

cleaners. Further applications are air fresheners and
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g di net hyl oct enone was dropped in at reflux. To start the reaction, a

catal yti c anount of potassium hydride (20% and sodi um net hyl ate was added.
The reaction mxture was then stirred 3 days at reflux. Then it was cool ed
to roomtenperature and quenched with tert-butanol. The m xture was
extracted with ether and the organic phq e was washed with water, dried,
filtered and evaporated to dryness. The ‘fPesulting yellow oil was purified

by chronmat ography to yield 2.90 g of a colourless oil. NVR .(CDCl [err])
[err] 5.13-4.98 (t, 1H), 3.68-3.47 (m 1H),

2.90-2.66 (m 1H), 2.45-1.95 (m 2H), 1.73- 1.55 (m
6H), 1.44 (s, 9H), 1.33- ' 1.19 (m 3H), 1.16-1.02 (d, 3H).
Exanpl e 21

odorants, odour masking agents and/or antimicrobial
agents.

The compounds I are also useful in the flavourihg and
aromatizing of cooked foods. Addition of the beta-keto
esters either singly or as a mixture to a cake batter,
e.g. a microwave cake batter, serves to impart appropriate
baking aromas to the cake as it is heated in the microwave
as well as impart flavouring in the finished product.
Compounds I are also wuseful in the flavouring and
aromatizing of beverages, e.g. hot beverages such as teas
and instant beverages prepared by adding hot water to a
powder. Compounds I can also act as slow release agents in
acidic or alkaline beverages. Further, these compounds are
also useful for flavouring and aromatizing tobacco

products, e.g. cigarettes.

The amount required to produce the desired, overall effect
varies depending upon the particular compounds of formula
"I chosen, the product in which it will be used, and the

particular effect desired.

For example, depending upon the selection and
concentration of the compound chosen, when a compound of
the formula I is added either singly or as a mixture, e.g.
to a deodorant or laundry product composition at 1levels
ranging from about 0.1 to about 10 % by weight, or most
preferred about 0.25 to about 4 % by weight, an odorant,
i.e. at least one odoriferous ketone, lactone, alcohol or
phenol in an ,organoleptically effective amount“ is

released when thé product is wused. This newly formed
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25

17

odorant serves to enhance the odour of the product itself

or of a fragrance present in the product.

Depending upon the selection and concentration, addition
of the compounds I, either singly or as a mixture, to
cigarette tobacco at levels ranging from about 5 ppm to
about 507000 ppm tends to enhance the smoking flavour
and/or mask undesirablé smoking odours. An important
property of these compounds I is that the flavourant or
odorant is covalently bound as a non-volatile compound and
the flavourant or odorant is released only when the

tobacco product is ignited and burns.

Addition of the compounds of. formula I either separately
or as a mixture at levels suitably ranging from about 5
ppm to about 507000 ppm by weight onto the media enclosing
the tobacco serves to incorporate the odorant/flavourant
in the side-stream smoke of the tobacco. BAir borne
flavourants and/or odorants are thus introduced. This
newly formed odorant or flavourant serves to enhance or
mask the smoking odours depending upon selection and use
levels of the compounds I.

As 1is evident from the above compilation of ketones,
lactones, alcohols and phenols, a broad range of known
odorants or flavours or mixtures can be generated from
precursors of the invention. While manufacturing
compositions the precursors of the invention may be used
according to methods known to the perfumer, such as e.qg.
from W.A. Poucher, Perfumes, Cosmetics, Soaps, 2, 7th
Edition, Chapman and Hall, London 1974.
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2- Benzo[ 1, 3] di oxol - 5-yl net hyl - 3-oxo-butyric acid ethyl ester To a
solution of 117.2 g sodiumiodide in 700 mM of acetonitrile, first 85.9 g
trimethyl chlorosilane and then 20.56 g ethyl acetoacetate were dropped in
at roomtenperature. After cooling down to O-5[err]C, a solution of 23.65 g
Piperonal in 50 m of acetonitrile was d opped in. Then the m xture was
stirred at roomtenperature for 5 hours and then at 60[err] C overnight.
After the m xture was cool ed down to roomtenperature it was diluted with
ether and water. The organi c phase was separated and washed with saturated
sodiumthiosul fate until the color of the iodine was gone. Then the organic
phase was washed with water, dried, filtered and evaporated to dryness. The

resulting dark oil was purified by chromatography to yield 13.7 g of a
yel l ow oil .

The compounds of formula I can be prepared by uSing
standard methods known to the skilled chemist. A wide
variety of methods for their preparation is known. One
example for this knowledge is Chem.Rev. (1995), 1065-1114.

Convenient methods are outlined in the Examples without

limiting the invention thereto.

Example 1

5-Heptyl—-2-oxo-~tetrahydro-furan-3-carboxylic acid methYl

ester

To a mixture of 203 g 5-heptyl-dihydro-furan-2-one and
390g dimethylcarbonate was slowly added 40 g of sodium
hydride. The temperature increased to 65°C. After the
temperature returned to room temperature, the reaction
mixture was poured into saturated «citric acid and
extracted with hexane. The organic layer was dried and
evaporated to dryness. The residue was distilled to yield
150.5 g of a colourless liquid;

NMR (CDCLs) 4.75-4.36 (m, 1H); 3.8 (d, 3H); 3.68-
3.55 (m, 1H); 2.8-2.45 (m, 1H); 2.45-2.0
(m, 1H); 1.96-1.08 (m, 12H); 0.89 (t,
3H) ‘

Example 2

S5-Heptyl-2-oxo-tetrahydro-furan-3~carboxylic acid ethyl
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NVR (CDCl [err]) [err] 6.81-6.65 (m 3H), 5.91 (s, 2H), 4.27 -

4.07 (q, 2H), 3.80-3.66 (t,1H), 3.13- 3.01 (d, 2H),
2.19 (s, 3H), 1.30-1.17 (t, 3H). Exanpl e 22

2- Benzyl - 3-oxo-butyric acid ethyl ester To a suspension of 36.08 g 60%
sodi um hydride in 1000 m of toluene, #1B2.9 g ethyl acetoacetate were
dropped in. The tenperature rose to 60[err]C and then the reaction

ester

According to the procedure of Example 1, 5-heptyl-2-oxo-
tetrahydro-furan-3-carboxylic acid ethyl ester was
prepared from 5-heptyl-dihydro-furan-2-one, diethyl

carbonate and sodium hydride.

Example 3

3-Oxo-5-(2,6,6-trimethyl-cyclohex-2-enyl)-pentanoic acid

methyl ester

According to the procedure of Example 1, 3-oxo0-5-(2,6,6-
trimethyl-cyclohex-2-enyl) -pentanoic acid methyl ester was
prepared from 4-(2,6,6-trimethylcyclohex-2-en-1-yl)butan-

2-one, dimethyl carbonate and sodium hydride.

Example 4

3-0xo0-5-(2,6,6~trimethyl-cyclohex-l-enyl) -pentanoic acid

methyl ester

According to the procedure of Example 1, 3-oxo-5-(2,6,6-
trimethyl-cyclohex-l-enyl)-pentanoic acid methyl ester was
prepared from 4-(2,6,6-trimethylcyclohex-l-en-1-yl)butan-

2-one, dimethyl carbonate and sodium hydride.

Example 5

2,4,7-Trimethyl-3-oxo-oct-6-enocic acid methyl ester
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m xture was stirred for 1 hour at roomtenperature. Then

20.

According to the procedure of Example 1, 2,4,7-trimethyl-
3-oxo-oct-6-enoic acid methyl ester was prepared from 2,5-
dimethyl-oct-2-en-6-one, dimethyl carbonate and sodium
hydride.

Example 6

2,4,7-Trimethyl-3-oxo-oct-6-enoic acid ethyl ester

According to the procedure of Example 1, 2,4,7-trimethyl-
3—oxo-oct-6-enoi¢ acid ethyl ester was prepared from 2,S5-
dimethyl-oct-2-en-6-one, diethyl carbonate and sodium
hydride. '

Example 7

3-Isopropyl-6-methyl-2-oxo-cyclohexanecarboxylic acid
methyl ester

According to the procedure of Example 1, 3-isopropyl-6-
methyl-2-oxo-cyclohexanecarboxylic acid methyl ester was
prepared from 2-(2-methylethyl)-5-methyl-cyclohexanone,
dimethyl carbonate and sodium hydride.

Example 8

6-Isopropenyl-3-methyl-2-oxo-cyclohex-3-ene-carboxylic

acid ethvl ester

According to the procedure of Example 1, 6-isopropenyl-3-

methyl-2-oxo-cyclohex-3-ene-carboxylic acid ethyl ester
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17.54 g Arirquat-336 _were added and the reaction mxture was heated to
84[err] C wgw sol ution of 54.90 g benzyl chloride in 50 ml of toluene was
dr opped in. t Ha BeeriRgfipit g Was stirred at 84[err]C for 26 hours. After
therﬁxturel to roomtenperature it was acidified with 250
m of 2N HC mﬂgﬁéﬂvﬂh ether. The conbi ned organi c phase was
washed with 5% sodi um rbonate and brine, dried, filtered and evaporated

to dryness. The resulting brown oil was purified by chronmatography
to yield 55.74 g of a colourless oil. NVR (CDCl[err]) [err] 7.38-7.11
(m 5H), 4.25-4.07 (q, 2H), 3.85-3.71 (t, 1H),
3.21-3.10 (d, 2H, 2.19 (s, 3H), 1.28-1.12 (t, 3H).
Exanpl e 23

was prepared from 2-methyl-5-(l-methylethenyl)-cyclohex-2-
en-l-one, dimethyl carbonate and sodium hydride.

Example 9

3-Oxo~5-(2,6,6-trimethyl-cyclohex-l-enyl) -pent-4-enoic

acid methyl ester

Accor&ing to the procedure of Example 1, 3-oxo-5-(2,6,6-
trimethyl-cyclohex-1l-enyl)-pent-4-enoic acid methyl ester
was prepared from 4-(2,6,6~trimethylcyclohex~-l-en-1i-yl)-
but-3-en-2-one, dimethyl carbonate and sodium hydride.

Example 10

2-Oxo-cyclopentadecanecarboxylic acid ethyl ester

According to the procedure of Example 1, 2-oxo-
cyclopentadecanecarboxylic acid ethyl ester was prepared

from cyclopentadecanone, diethyl carbonate and sodium
hydride.

Example 11

3-0x0-5-(2,6,6-trimethyl-cyclohex-1l-enyl) ~pentanoic acid

ethyl ester

According to the procedure of Example 1, 3-oxo-5-(2,6,6-
trimethyl-cyclohex-l-enyl)-pentanoic acid ethyl ester was
prepared from 4-(2,6,6-trimethylcyclohex~-l-en-1-yl)butan-

2-one, diethyl carbonate and sodium hydride.

["fiS SHEET HAS BEEN
REPLAGED
This is the replacement sheet

.. 10 FEB 10

Da



2- Benzyl - 3-oxo-butyric acid nethyl ester According to the procedure of
Exanpl e 22, 2-benzyl-3-o0x0- butyric acid nethyl ester was prepared from
nmet hyl acetoacetate, benzyl chloride, sodium hydride and Aliquat 336.
Exanmpl e 24  2-(4-Hydroxy-benzyl)-3-oxo-butyric acid ethyl ester
According to the procedure of Ljebigs An22 Chem (1980),

Example 12

3-(4-Methoxy-phenvyl) ~3-oxo-propionic acid ethyl ester

According to the procedure of Example 1, 3-(4-methoxy-
phenyl)-3-oxo-propionic acid ethyl ester was prepared from
4-methoxyphenyl ethanone, diethyl carbonate and sodium
hydride. .

Example 13

3~-(4-Methoxy-phenyl) -3-oxo-propionic acid methyl ester

According to the procedure of Example 1, 3-(4-methoxy-
phenyl)-3-oxo-propionic acid methyl ester was prepared
from 4-methbxyphenyl ethanone, dimethyl carbonate and
sodium hydride.

Example 14

3-0Oxo~3-pyrazin-2-yl-propionic acid ethyl ester

According to the procedure of Example 1, 3-oxo-3-pyrazin-
2-yl-propionic acid ethyl ester was prepared from 2-

acetylpyrazine, diethyl carbonate and sodium hydride.

.Example 15

3-Oxo-nonanoic acid ethyl ester

This is the replacement sheet

pate: 1 0 FEE B



9, 1392, 2-(4-hydroxy-benzyl)-3-oxo-butyric acid ethyl
27 _ :

23

According to the procedure of Example 1, 3-oxo-nonanoic
acid ethyl ester was prepared from octan-2-one, diethyl
carbonate and sodium hydride.

Example 16

2-(5,5-Dimethyl-cyclohex-l-enecarbonyl)-pent-4-enocic acid

ethyl ester

According to the procedure of Examble 1, 2-(5,5-dimethyl-
cyclohex-l-enecarbonyl)-pent-4-enoic acid ethyl ester was
prepared from 1-(5,5-dimethyl-1-(6)-cyclohexen-1-yl)-4-

penten-l-one, diethyl carbonate and sodium hydride.

Example 17

7-Methyl-3-oxo~-oct-6-enoic acid ethyl ester

According to the procedure of Example 1, 7-methyl-3-oxo-
oct-6-enoic acid ethyl ester was prepared from 6-methyl-

hept-5-en-2-one, diethyl carbonate and sodium hydride.

Example 18

7-Methyl-3-oxo-oct-6-enoic acid methyl ester

According to the procedure of Example 1, 7-methyl-3-oxo-
oct-6-enoic acid methyl ester was prepared from 6-methyl-

hept-5-en-2-one, dimethyl carbonate and sodium hydride.

Example 19
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ester was prepared from 2-acetyl -3-(4-hydroxy-phenyl)- acrylic acid ethyl

ester, Raney-nickel,
acid ethyl ester
di et hyl f or mam de,

hydr ogen.

Exanpl e 25

To a solution of 26.05 g ethyl
8.30 g 60% sodi um hydri de were added portionw se over 1

2- Acet yl - 5- et hyl - hex-4-enoi c
acetoacetate in 150 m of

hour while the tenperature rose to 60[er5LC. After cooling down to room

t enperat ur e,

di et hyl f or mam de was dropped in

t enper at ur e

a solution of 24.8 g 1-chloro-3-nethyl-2-butene in 50 m of
Then the m xture was stirred at room

for 2.5 hours. The mi xture was

3~Isopropyl-6~methyl-2-oxo-cyclohexanecarboxylic acid

ethyl ester

According to the procedure of Example 1, 3-isopropyl-6-
methyl-2-oxo-cyclohexanecarboxylic acid ethyl ester was
from

prepared 2-(2-methylethyl)-5-methyl-cyclohexanone,

diethyl carbonate and sodium hydride.

Example 20

2,4,7-Trimethyl-3-oxo-oct-6~enoic acid tert-butyl ester

To a mixture of 6.8 g 60% sodium hydride and 30.0 g
carbonic acid di-tert-butyl
J.0Org.Chem., 23 (1958),

g dimethyloctenone was dropped in at reflux.

ester (Parham, Loew,
1705~1707) in 200 ml of THF, 13.11
To start the
(20%)

and sodium methylate was added. The reaction mixture was

reaction, a catalytic amount of potassium hydride

then stirred 3 days at reflux. Then it was cooled to room
temperature and quenched with tert-butanol. The mixture
was extracted with ether and the organic phase was washed
with water, dried, filtered and evaporated to dryness. The
resulting yellow oil was purified by chromatography to

yield 2.90 g of a colourless oil.

NMR (CDCls) & 5.13-4.98 (t, .1H), 3.68-3.47 (m, 1H),
2.90-2.66 (m, 1H), 2.45-1.95 (m, 2H),
1.73- 1.55 (m, 6H), 1.44 (s, 9H), 1.33-
1.19 (m, 3H), 1.16-1.02 (d, 3H).

Example 21
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guenched with water and extracted with ether. The conbi ned organi c phase
was dried, filtered and evaporated to dryness. The resulting yellow oil was

purified by distillation to yield 23.16 g of a colourless oil. NVR
(chd [err]) [err] 5.11-4.96 (m 1H), 4.29-4.11 (q, 2H),
3.49-3.36 (t, 1H), 2.62-2.47 (t, 2HRp 2.22 (s, 3H),

1.78-1.59 (2s, 6H), 1.35- 1.19 (t, 3H). Exanpl e 26
2- Propi onyl - heptanoi c acid ethyl ester :

2-Benzo[l,3]ldioxol-5-vlmethvyl~3~oxo-butyric acid ethyl

ester

To a solution of 117.2 ‘g sodium iodide in 700 ml of
acetonitrile, first B5.9 g trimethylchlorosilane and then
20.56 g ethyl acetoacetate were dropped in at room
temperature. After cooling down to 0-5°C, a solution of
23.65 g Piperonal in 50 ml of acetonitrile was dropped in.
Then the mixture was stirred at room temperature for 5
hours and then at 60°C overnight. After the mixture was
cooled down to room temperature it was diluted with ether
and water. The organic phase was sepzrated and washed with
saturated sodium thiosulfate until the color of the iodirne
was gone. Then the organic phase was washed with water,
dried, filtered and evaporated to dryness. The resulting
dark oil was purified by chromatography to yield 13.7 g of
a yellow oil.

NMR (CDCl;) & 6.81-6.65 (m, 3H),.5.91 (s, 2H), 4.27 -
4.07 (g, 2H), 3.80-3.66 (t,1H), 3.13-
3.01 (d, 2H), 2.19 (s, 3H), 1.30-1.17
(t, 3H).

Example 22

2-Benzvl-3-oxo-butvric acid ethyl ester

To a suspension of 36.08 g 60% sodium hydride in 1000 ml
of toluene, 112.9 g ethyl acetoacetate were dropped in.

The temperature rose to 60°C and then the reaction

This is the replacement sheet
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According to the procedure of Exanple 25, 2-propionyl- heptanoic acid ethyl
ester was prepared from 3-o0xo- 28

26

mixture was stirred for 1 hour at room temperature. Then
17.54 g Aliquat 336 were added and the reaction mixture
was heated to 84°C. Now a solution of 54.90 g benzyl
chloride in 50 ml of toluene was dropped in. Then the
mixture was stirred at 84°C for 26 hours. After the
mixture was cooled down to room temperature it was
acidified with 250 ml of 2N HCl and extracted with ether.
The combined organic phase was washed with 5% sodium
bicarbonate and brine, dried, filtered and evaporated to
dryness. The resulting brown oil -was purified by

chromatography to yield 55.74 g of a colourless oil.

NMR (CDCljz) & 7.38-7.11 (m, 5H), 4.25-4.07 (q, 2H),
3.85-3.71 (t, 1H), 3.21-3.10 (d, 2H),
2.19 (s, 3H), 1.28-1.12 (t, 3H).

Example 23

2-Benzyl-3-oxo-butyric acid methyl ester

According to the procedure of Example 22, 2-benzyl-3-oxo-
butyric acid methyl ester was prepared from methyl

acetoacetate, benzyl chloride, sodium hydride and Aliquat
336. '

Example 24

2-(4-Hydroxy-benzyl) -3-oxo-butyric acid ethyl ester

According to the procedure of Liebigs Ann. Chem. (1980},
9, 1392, 2-{4-hydroxy-benzyl)-3-oxo-butyric acid ethyl

This is the replacement sheet
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pent anoi ¢ acid ethyl ester, 1-bronopentane and sodi um hydri de. Exanpl e
27 2- Acetyl - hexanoi ¢ acid nethyl ester According to the procedure of
Exanpl e 25, 2-acetyl- hexanoic acid nethyl ester was prepared from nethyl
acet oacetate, 1-chlorobutane and sodi um hydri de. Exanpl e 28

27

ester was prepared from 2-acetyl-3-(4-hydroxy-phenyl)-

acrylic acid ethyl ester, Raney-nickel, hydrogen.

Example 25

2-Acetyl-5-methyl-hex-4-enoic _acid ethyl ester

To a solution of 26.05 g ethyl acetoacetate in 150 ml of
dimethylformamide, 8.30 g 60% sodium hydride were added
portionwise over 1 hour while the temperature rose to
60°C. After cooling down to room temperature, a solution
of 24.8 g 1-chloro-3-methyl-2-butene in 50 ml of
dimethylformamide was dropped in. Then the mixture was
stirred at room temperature for 2.5 hours. The mixture was
quenched with water and extracted with ether. The combined
organic phaée was dried, filtered and evaporated to
dryness. The resulting yellow oil was purified by

distillation to yield 23.16 g of a colourless oil.

NMR (CDCls) & 5.11-4.96 (m, 1H), 4.29-4.11 (q, 2H),

3.49-3.36 (t, 1H), 2.62-2.47 (t, 2H),
2.22 (s, 3H), 1.78-1.59 (2s, 6H), 1.35-
1.19 (t, 3H).

Example 26

2-Propionyl-heptanoic acid ethyl ester

According to the procedure of Example 25, 2-propionyl-

heptanoic acid ethyl ester was prepared from 3-oxo-

This is the replacement sheet

} 0 FEB 1098

Date:



2- Acetyl - hept anoi ¢ acid nmethyl ester According to the procedure of
Exanpl e 25, 2-acetyl- heptanoic acid nethyl ester was prepared from nethyl
acet oacetate, 1-chloropentane and sodi um hydri de. Exanpl e 29

2- Acetyl -octanoi c acid nethyl ester Acgprding to the procedure of Exanple
25, 2-acetyl- octanoic acid nethyl ester was prepared from net hyl

pentanoic acid ethyl ester, l-bromopentane and sodium

hydride.

Example 27

2-Acetyl-hexanoic acid methyl ester

According to the procedure of Example 25, 2-acetyl-
hexanoic acid methyl ester was prepared from methyl

acetoacetate, l-chlorobutane and sodium hydride.

Example 28

2-Acetyl-heptanoic acid methyl ester

According to the procedure of Example 25, 2-acetyl-
heptanoic acid methyl ester was prepared f£from methyl

acetoacetate, l-chloropentane and sodium hydride.

Example 29

2-Acetyl-octanoic acid methyl ester

According to the procedure of Example 25, Z2-acetyl-
octanoic acid methyl ester was prepared from methyl

acetoacetate, l-chlorohexane and sodium hydride.

Example 30

2-Acetyl-octanoic acid ethyl ester

This is the replacement sheet
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acet oacetate, 1-chlorohexane and sodi um hydri de. Exanpl e 30
.2-Acetyl -octanoic acid ethyl ester 29

R 29
This Sheet Has Been Replace

D

According to the procedure of Example 25, 2-acetyl-
octanocic acid ethyl ester was prepared from ethyl
acetoacetate, l-chlorohexane and sodium hydride.

Example 31

5-Heptyl-2-oxo-tetrahydro-furan-3-carboxylic acid

phenethyl ester

A mixture of 24.2 g 5—heptyl-2—oxo—tetrahydro-furan—3—
carboxylic acid methyl ester, 24.4 g phenylethyl alcohol
and 1.4 g tetraisopropyl-ortho-titanate was heated under
nitrogen atmosphere to 130°C for 5 minutes while methanol
was distilled off. Then the reaction mixture was cooled to
room temperature, poured into water and extracted with
hexane. The organic layer was dried and evaporated to
dryness. The residue was chromatographed to yield 23.9 g
of a slightly vellow oil.

NMR (CDC13} 7.4-7.15 (m, S5H); 4.5-4.3 (m, 2H); 3.62-
3.5 (m, 1H); 3.08-2.91 (m, 2H); 2.65-2.4
(m, 1H); 2.34-1,96 (m, 1H); 1.88-1.11
(m, 13H); 0.9 (t, 3H)

Example 32

S-Heptyl-2-oxo-tetrahydro-furan-3-carboxylic acid 3,7~

dimethyl-oct-6-enyl ester

According to the procedure of Example 31, S5-heptyl-2-oxo-
tetrahydro-furan-3-carboxylic acid 3,7-dimethyl-~-oct-6-enyl

FH\S' SHEET HAS BEENjhis is the replacement shee
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According to the procedure of Exanple 25, 2-acetyl- octanoic acid ethyl
ester was prepared fromethyl acetoacetate, 1-chlorohexane and sodi um

hydri de--
2-[3- ox0

ammuaﬂ. 3-x0-5-(2,6,

6- trlnethyl C hex- - yI)-pentanoic acid
Wﬁll thyl - cycl ohex- 2360yl ) -

ester was prepared from S5-heptyl-2-oxo-tetrahydro-furan-3-
carboxylic acid methyl ester, 3,7-dimethyl-oct-6-en-1-0l

and tetraisopropyl-ortho-titanate.

Example 33

5-Heptyl-2-~-0oxo-tetrahydro-furan-3-carboxvlic acid 3,7-
dimethyl-octa-2, 6-dienyl ester '

According to the procedure of Example 31, 5-heptyl-2-oxo-
tetrahydro-furan-3-carboxylic acid 3,7-dimethyl-octa-2,6-
dienyl ester was prepared from 5-heptyl-2-oxo-tetrahydro-
furan-3-carboxylic acid methyl ester, 3,7-dimethyl-octa-
2,6~dien-1~-0l and tetraisopropyl-ortho-titanate.

Example 34

5-Heptyl-2-oxo-tetrahydro-furan-3-carboxylic acid 2-

phenoxy-ethyl ester

According to the procedure of Example 31, 5-heptyl-2-oxo-
tetrahydro-furan-3-carboxylic acid 2-phenoxy-ethyl ester
was prepared from 5-heptyl-2-oxo-tetrahydro-furan-3-
carboxylic acid methyl ester, 2-phenoxyethanol, and

tetraisopropyl-ortho-titanate.

Example 35

2-Oxo-cyclopentadecanecarboxylic acid hex-3~-enyl ester

[ THIS SHEET HAS BEEN
REPLAGED
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pent anoyl oxyl - et hyl ester A mxture of 25.2 ¢
3-0x0-5-(2,6, 6-trimethyl-tcycl ohex-2- enyl)-pentanoic acid nethyl ester and
4.3 ¢ e&ﬁyggg@hgﬁ*gﬁgk$gﬁ slowy heated to 180[err]C while distilling off

met hanol on, the reaction mxture was chromatographed
over 5|I|M H ﬁmmldacolourlessllajuld NVR (CDCl [err]) 5.35
(s 2H) ; 3.48 (s, 4H); 2.55 (t, 4H);

-1.86 (m 4H);

According to the procedure of Example 31, 2-oxo-
cyclopentadecanecarboxylic acid hex-3-enyl ester was
prepared from 2-oxo-cyclopentadecanecarboxylic acid ethyl

ester, cis-3-hexenol and tetraisopropyl-ortho-titanate.

Example 36

2-0Oxo-cyclopentadecanecarboxylic acid 3,7-dimethyl-octa-

2,6-dienyl ester

According to the procedure o©of Example 31, 2-0x0-
cyclopentadecanecarboxylic acid 3,7-dimethyl-octa-2, 6-
dienyl ester was prepared from 2-oxo-
cyclopentadecanecarboxylic acid ethyl ester and

‘tetraisopropyl-ortho-titanate.

Example 37

3-0x0-5-(2,6,6-trimethyl-cyclohex-2-enyl)-pentanoic acid
2-[3-0x%x0-5-(2,6,6-trimethyl~cyclohex—-2-enyl) -

pentanoyloxy]-ethyl ester

A mixture of 25.2 g 3-oxo-5-(2,6,6-trimethyl-cyclohex-2-
enyl)-pentanoic acid methyl ester and 4.3 g ethylene
glycol was slowly heated to 180°C while distilling off
methanol. On completion, the reaction mixture was
chromatographed over silica gel to yield a colourless
liquid.

NMR (CDClj) 5.35 (s, 2H):; 4.37 (s, 4H); 3.48 (s,
4H); 2.55 (t, 4H); 2.05-1.86 (m, 4H):

THIS SHEET HAS EuEN y This is the replacement sheet
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30 1.68 (m 6H); 1.56-1.06 (m 10H); 0.91
(s, 6H); 0:87F«s;-6H.

This Sheet Has Been R

T

1.68 (m, 6H); 1.56~1.06 (m, 10H); 0.91
(s, 6H); 0.87 (s, 6H).

Example 38

3-0x0-5-(2,6,6-trimethyl-cyclohex-l-enyl)-pent-4-enoic

acid 2-[3-ox0-5-(2,6,6-trimethyl-cyclohex-l-envyl)-pent-4-

enoyloxyl-ethyl ester

According to the procedure of Example 37, 3-oxo-5-(2,6,6-
trimethyl-cyclohex-l1-enyl)-pent-4-encic acid 2-[3-oxo-5-
(2,6,6-trimethyl-cyclohex-1-enyl)-pent-4-enoyloxy]~-ethyl
ester was prepared from 3-oxo-5-(2,6,6-trimethyl-cyclohex-
1-enyl)-pent;4—enoic acid methyl ester and ethylene
glycol.

Example 39

S5-Heptyl-2-oxo-tetrahydro-furan-3-carboxylic acid 2-(5-

heptyl-2-oxo-tetrahydro-furan-3-ylcarbonyloxy)-ethyl ester

According to the proceduré of Example 37, 5-heptyl-2-oxo-
tetrahydro-furan-3-carboxylic acid 2-(5-heptyl-2-oxo-
tetrahydro-furan-3-ylcarbonyloxy)-ethyl ester was prepared
from S5-heptyl-2-oxo-tetrahydro-furan-3-carboxylic acid

methyl ester and ethylene glycol.

Example 40

[FHIS SHEET HAS BEEN
REPLACED
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Exanpl e 32 3-Ox0-5-(2,6,6-trinethyl-cycl ohex-1-enyl)-pent-4-enoic acid
2-[3-ox0-5-(2, 6, 6- tri met hyl - cycl ohex- 1- enyl ) - pent - 4- enoyl oxy] -et hyl ester
Acco thgsgegek la@gedure of Exanple 31, 3-o0xo0-5-(2,6, 6-

trime enyl) pent-4-enoic acid 2-[3-o0x0-5-

(2,6, {'E( Iohex 1-enyl) - pent - ﬁ enoyl oxy] -ethyl ester was prepared
fron1 trlnethyl cycl ohex- E enyl )-pent-4-enoic acid nethyl
ester and ethylene gl ycol . Exanpl e 33

Malonic acid didec-9-enyl ester

To a mixture of 150 g dimethyl malonate and 464 g dec-9-
en-1-0l, 30 g sodium methoxide (5.4 M in methanol) were
dropped in. The mixture was heated to 120°C to and the
methanol formed was distilled off. After 6 hours, the
mixture was cooled down, diluted with ether and washed
with HCl1 2N, saturated sodium bicarbonate and water. The
organic phase was dried, filtered and evaporated to
dryness. The resulting yellow o0il was purified by

distillation to yield 258 g of a yellow oil.

NMR (CDCl;) & 5.93-5.68 (m, 2H), 5.08-4.87 (m, 4H),
4.21-4.05 ,(t, 4H), 3.37 (s, 2H), 2.14-
1.92 (m, 4H), 1.81-1.51 (m, 4H), 1.50-
1.18 (m, 20H).

Example 41

Malonic acid dihex-3-enyl ester

According to the procedure of Example 40, malonic acid
dihex~3-enyl ester was prepared from dimethyl malonate,

cis-3-hexenol and sodium methoxide.

Example 42

Malonic acid bis-(3,7-dimethyl-oct-6-enyl) ester

[FHIS SHEET HAS BEEN | '
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5- Hept yl - 2- oxo-tetrahydro-furan-3-carboxylic acid 2-(5-

heptyl - 2- oxo-t et rahydr o-f uran- 3-yl car bonyl oxy) -ethyl ester According to
t he- procedure of Exanple 31, 5-heptyl-2-o0xo- tetrahydro-furan-3-carboxylic
acid. . 2:(;Rp@fegkeed- 0xo- tetrahydro-furan-3-ylcarbonyl oxy)-ethyl ester was

pr e ke eptyl - 2- oxo-t et rahyd®$-f uran- 3-carboxylic  acid nethyl
este \m | gl ycol . Exanpl e 34

According to the procedure of Example 40, malonic acid
bis-(3,7-dimethyl-oct-6-enyl) ester was prepared from
dimethyl malonate, citronellol and sodium methoxide.

Example 43

Succinic acid mono-(3,7-dimethyl-oct-6-~enyl) ester
A solution of 30.0 g succinic anhydride, 46.9 g
citronellol, 36.0 g pyridine and 2.2 g 4-

dimethylaminopyridine in 300 ml of dichloromethane was

refluxed for 22 ﬁours. Then the solution was cooled, ether
was added and the organic phase was washed with 2N HCl and
water to neutrality, dried and evaporated to dryness. The
residue was wipe-film distilled to yield 36.4 g of a
colourless liquid.

NMR (CDCls3) & 10.0 (s, 1H), 5.08 (t, 1H), 4.13
(¢, 2H), 2.75-2.54 (m, 4H), 2.08-
1.88 (m, 2H), 1.69 (s, 3H), 1.60
(s, 34), 1.80-1.00 (m, 5H), 0.%1
(d, 3H) ppm.

Example 44

3-Chlorocarbonyl-propionic acid 3,7-dimethyl-oct-6-enyl
ester

A solution of 35.5 g succinic acid mono-(3,7~-dimethyl-oct-
6-enyl) ester and 12.3 g pyridine in 200 ml of ether was
cooled in an ice bath. Then a solution of 18.0 g thionyl
chloride in 100 ml of ether was added dropwise at 5-10°C
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31 Mal oni ¢ aci d di dec-9-enyl ester To a m xture of 150 g di net hyl
mal onat e.-and 464 g dec-9- en-1-ol, 30 g sodium nethoxide (5.4 Min
met hangl) were dropped-in. The m xture was heated to 120[err]C to and the

2 . O
rre'F han /IT/ﬁ'/H&(chPgéegtl |led off. After 6 hours, 'Fhe

LT

during 90 min. The resulting solution was stirred
overnight at room temperature, then it was filtered and
evaporated to dryness. The residue was not further

purified to yield 31.5 g of a yellow liquid.

NMR (CDClj3) & 5.08 (t, 1H), 4.13 (t, 2H), 3.21
(t, 2H), 2.64 (t, 3H), 2.10-1.87
(m, 2H), 1.68 (s, 3H), 1.60 (s,
3H), 1.80-1.05 (m, 5H), 0.91 (d,
3H) ppm.

Example 45

2—[3-(2,6,6-Trimethyl—cyclohex-1-enyl)-acryloyl]-malonic

acid dihex-3-enyl ester

To a suspension of 2.10 g 60% sodium hydride in 20 ml of
THF, a solution of 14.00 g malonic acid dihex-3-enyl ester
in 20 ml of THF were dropped in at 0-5°C. The reaction
mixture was stirred 1 hour at room temperature. Then a
solution of 11.9 g 3-(2,6,6-trimethyl-cyclohex-l-enyl)-
acryloyl chloride (Shimasaki et al., Chem. Pharm. Bull.,
43 (1995) 1, 100-107) in 40 ml of THF was dropped in and
the reaction mixture was stirred at room temperature for
21 hours. Then the reaction mixture was diluted with ether
and the organic phase was washed with water, dried,
filtered and evaporated to dryness. The resulting yellow
oil was purified by chromatography to yield 4.22 g of a
yellow oil.

famard DRI
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m xture was.cool ed down, diluted with ether and washed with HO 2N,
saturat ed” sodTUﬁwbiearbonate and water. The organi c phase was dri ed,

flltenﬁgs ated to dryness. The resulting yellow oil was purified
by di stji &l d 258 g of a yellow oil. NVR (CDCl [err]) [err]
593 5, mt’mn 508487 (m 453 4.21-4.05 , (t,
1.92 (m 4H), 1.81-1.51 (m
1. 50- 1.18 (m 20H). Exanpl e 35 Mal-oni ¢ acid
dlhex 3-enyl ester
NMR (CDClj3) & 7.52-7.30 (m, 1H), 6.47-6.22 (m, 1H),

5.61-5.19 (m, 4H), 4.29-4.11 (g, 4H),
2.53-2.32 (m, 4H), 2.17-1.92 (m, 6H),
1.79 (s, 3H), 1.71- 1.41 (m, 5H), 1.08
(s, 6H), 1.02-0.89 (t, 6H).

Exémple 46

2-[3-(2,6,6-Trimethyl-cyclohex-1-enyl)-acryloyl]-malonic

acid didec-9-enyl ester

According to the procedure of Example 45, 2-[{3~-(2,6,6-
trimethyl-cyclohex-l-enyl)~acryloyll-malonic acid didec-9-
enyl ester was prepared from malonic acid didec-9-enyl
ester,3-(2,6,6-trimethyl-cyclohex-l~-enyl)-acryloyl
chloride (Shimasaki et al., Chem. Pharm. Bull., 43 (1995)
1, 100-107) and sodium hydride.

Example 47

2-[3-(2,6,6~-Trimethyl-cyclohex-1l-enyl)-acryloyl]-malonic

acid bis-(3,7-dimethyl-oct-6-enyl) ester

According to the procedure of Example 45, 2-[3-(2,6,6-
trimethyl-cyclohex-1l~enyl)-acryloyl]-malonic acid bis-
(3,7-dimethyl-oct-6-enyl) ester was prepared from malonic
acid bis-(3,7-dimethyl-oct-6-enyl) ester, 3-(2,6,6-
trimethyl-cyclohex-l-enyl)-acryloyl chloride(Shimasaki et
al., Chem. Pharm. Bull., 43 (1995) 1, 100-107) and sodium
hydride.
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According to the procedure of Exanple 34, nalonic acid di hex-3-enyl ester
was -pr-epared—-f rom di-met-hyl mal onate, cis-3-hexenol and sodi um net hoxi de.

Exanp&ﬁséga}hkgkgﬂéﬁmgfld bi s- (3, 7-di net hyl - oct - 6-enyl ) ester

T

37

Example 48

2-Heptanovl-malonic acid didec-9-enyl ester

According to the procedure of Example 45, 2-heptanoyl-
malonic acid didec-9-enyl ester was prepared from malonic
acid didec-9-enyl ester, heptanoyl chloride and sodium
hydride. '
Example 49

2-Heptanoyl-malonic acid bis-(3,7-dimethyl-oct-6-enyl)

ester

According to the procedure of Example 45, 2-heptanoyl-
malonic acid bis-(3,7-dimethyl-oct-6-enyl) ester was
prepared froﬁ malonic acid bis-(3,7-dimethyl-oct-6-enyl)
ester, heptanoyl chloride and sodium hydride.

Example 50

2,2-Diheptanoyl-malonic acid dihex-3-enyl ester

According to the procedure of Example 45, 2,2-diheptanoyl-
malonic acid dihex-3-enyl ester was preparéd from malonic
acid dihex-3-enyl ester, heptanoyl chloride and sodium
hydride. '

Example 51

2-(4~-Methoxy-benzoyl)-malonic acid dihex-3-enyl ester

FHIS SHEET HAS BEEN This is the replacement sheet
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32 ThisRccording to the procedure of Exanple 34, malonic acid

-bi s- ('3, Rescep- enyl) ester was prepared from dinethyl
nalonai and sodi um et hoxi de. Exanpl e 37 Succi nic acid
nono- ( 8! @t-G-enyl ) ester A solution of 30.0 g succinic
anhydri de, citronellol, 36.48° O pyridine and 2.2 g

4- di nmethyl am nopyridine in 300 m of dichloronethane was

According to the procedure of Example 45, 2-({4-methoxy-
benzoyl)-malonic acid dihex-3-enyl ester was prepared from
malonic acid dihex-3-enyl ester, p-anisoyl chloride and
sodium hydride.

Example 52

2—~Hex-3-enyloxycarbonyl-3-oxo-hexanedioic acid 6=(3,7~-

dimethyl-oct-6~enyl)ester l-hex-3-enyl ester

According to the procedure of Example 45, 2-hex-3-
enyloxycarbonyl-3-oxo-hexanedioic acid 6-(3,7-dimethyl-
oct-G-enyl)eéter l-hex-3-enyl ester was prepared from
malonic acid dihex-3-enyl ester, 3-chlorocarbonyl-
propionic acid 3,7-dimethyl-oct-6-enyl ester and sodium
hydride.

Example 53

5-Heptvl-2-oxo-tetrahydro-furan-3—-carboxylic acid

40 ml of 2,5-methoxymagnesium-methylcarbonate was added
under nitrogen to 7.3 g 5-heptyl-dihydro-furan-2-one and
heated to 140°C for 6 hours. The reaction mixture then was
poured into ice / hydrochloric acid and extracted with a
mixture of tert-methyl butyl ether (MTBE) and diethyl
ether. The organic layer was washed with water and brine,

dryed and evaporated to dryness. The residue. then was

IS SHEET HAS BEEN This is the replacement sheet
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refl uxed for—-22-hours. Then the solution was cool ed, ether was added and

t he ofgapd Rhase was washed with 2N HO and water to neutrality, dried and
evapor > d The residue was wipe-filmdistilled to yield 36.4 g
of a 4" i d. NVR (CDCl [err]) [err] 10.0 (s, 1H),

5.08 ("% 39 (t, 2H), 2.75-2.54 (m 4H),
2. 08- 1.88 (m 2H), 1.69 (s, 3H), 1.60

(s, 3H), 1.80-1.00 (m 5H), 0.91 (d, 3H) ppm
Exanpl e 38

dissolved in MTBE and extracted with saturated potassium
hydrogen carbonate. The aqueocus layer was acidified and
extracted with MTBE, the combined organic layers washed
with brine, dryed and evaporated to dryness to yield 3.7 g
of a solid, mp. 51-54°C.

NMR (CDCl;) 6.1-5.5 (s, OH); 4.78-4.4 (m, 1H); 3.76-
3.6 {m, 1H); 2.8-2.55 (m, 1H); 2.4-2.1

(m, 1H); 1.9-1.16 (m, 12H), 0.88 (s, 3H)

The compounds of the above examples are precursors for
organoleptic compounds.

Example 54

Test cloth was washed with a lipase-containing detergent
to which one or more of the precursors of Examples 1-39,
45-52 had been added. Headspace analysis of the wet and
dry laundry indicated the presence of the fragrances. The
fragrance level was higher than when the test cloth was
washed with a lipase-containing detergent to which one or

-

more fragrances were added.

Example 55

Test cloth was washed with a lipase-containing detergent
and then a fabric softener, containing one or more of the
precursors of Examples 1-39, 45-52 was added to the rinse
cycle. Headspace analysis of the wet and dry laundry
indicated the presence of the fragrances. The fragrance
level was higher than when the test cloth was washed with
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3- Chl or ocar bonyl - propi oni ¢ acid 3, 7-di methyl -oct-6-enyl ester A solution

of 35. PhigSteerdins Béeo Repdaced nono- (3, 7-di met hyl -oct- 6-enyl) ester and 12.3 g
pyridin et her 'was cooled in an ice bath. Then a sol ution of
18.0 g t riffe in 100 mM of ether was added dropw se at 5-10C
33 - _ 40

a lipase-containing detergent and then a fabric softener,
containing one or more fragrances, was added to the rinse

cycle.

-Example 56

Axilla bacteria cultures containing 0.1 % of one or more
of the precursors of Examples 1-23 were incubated for 20
hours at 30°C. After filtration from the cells, the
presence of the corresponding fragrance was in each case
detected by headspace-GC techniques and/or the majority of
an 18 member panel.

The same tests were carried out with inactivated cultures
(85°C / 20 min). The odour of the corresponding fragrance
could not be detected after incubation, excluding

therefore a hydrolysis by the medium or the culture.

Example 57

The following set forth examples for the use of the
compounds of the present invention in various products.
The methods of forming the following compositions are well
known to those skilled in the art. All formulations may
contain additional ingredients known to those skilled in
the art, e.g. colorants, opacifiers, buffers, anti-
oxidants, vitamins, emulsifiers, UV absorbers, silicones
and the like. All products can also be buffered to the
desired pH. All values are % w/w. Delayed Release
Fragrances stands in the following for compounds of
Examples 1-39, 45-52.

This is the replacement sheet
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during 90 m-n.--The-resulting solution was stirred overnight at room
tenperature then |t was filtered and evaporated to dryness. The residue

flied to yield 31.5 g of a yellow liquid. NVR
5 08 (t, 1H), 4.13 (if 2H), 3.21
, 2.10-1.87 (m 2H), 1.68 (s,

160(s 3H), 1.80-1.05 (m 5H), 0.91 (d,
3H) ppm :

a) Deo-colognes

Delayed Release Fragrances 0.5 1.5 2.5 6.0

Fragrance 0.5 1.5 2.5 6.0
Triclosan (Ciba Geigy) 1.0 - 0.75 1.0
Alcohol to 100 100 100 100

b) Deo-Sticks

Antiperspirant

Ethylene Glycol Monostearate | 7.0
Shea butter 3.0
Neobee 1053 (PVO International) 12.0
Generol 122 (Henkel) 5.0
Kesscowax B (Akzo) 17.0
Dimethicone Dow Corning 345 35.0
Aluminum Sesquichlorhydrate 20.0
Delayed Release Fragrances 0.5
Fragrance 0.5
Antiperspirant

Steary Alcohol 17.0
Castor Wax 3.0
Talc 5.0
Aluminum Zirconium Tetrachlorhydrate 20.0
Delayed Release Fragrances 1.0
Fragrance 1.0
Dimethicone Dow 245 to 100.0

Clear Deodorant Stick

is is the replacement sheet



Exanpl.e 39 --—-2-{3-(2,6;6-Tri met hyl - cycl ohex- 1-enyl )-acryl oyl ] -mal onic acid
di hex- 3-enyl ester 3 & suspension of 2.10 g 60% sodi um hydride in 20 m

- . T

of THF Thig Sheaf Replactd) "0 g nmal onic acid di hex-3-enyl ester in 20 m of
THF merei O-5[err]C. The reaction mxture was stirred 1 hour
at .room hen a solution &2 11.9 g

3-(2,6,6-trinethyl -cycl ohex-1-enyl)- acryloyl chloride (Shinmasaki et al.,
Chem Pharm Bull., 43 (1995) 1, 100-107) in 40 mM of THF was. dropped in
and the reaction mxture was stirred at roomtenperature for 21 hours. Then

the reaction mxture was diluted with ether and the organi c phase was
washed with water, dried,

Witconol APM 43.0
Propylene Glycol 20.0
Alcohol 39C 20.0
Demin Water 7.0
Monamid 150ADD | 5.0
Millithix 925 2.0
Ottasept Extra 0.5
Delayed Release Fragrances 0.75
Fragrance : 0.75

Deodorant Stick

Propylene Glycol 69.0
Demin Water 21.8
Triclosan 0.2
Sodium Stearate 8.0
Delayed Release Fragrances _ 0.5
Fragrance 0.5

Alcohol free Deodorant Stick

PPG-3 Myristyl Ether (Witconol APM) 36.0
Propylene Glycol _ 36.0
Demin Water 19.0
Triclosan 0.25
Sodium Stearate 7.75
Delayed Release Fragrances 0.5
Fragrance 0.5

Antiperspirant Aerosol '
Absolute Ethanol 15.0

Zirconium Aluminum Tetrachlorhydrate 5.0
Bentone 38 1.5

THIS SHEFT HAS BEEN {This is the replacement sheet
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filtered and evaporated to dryness. The resulting ye||OMIOP|'maS“pUTifFed~~

by chromat ography to yield 4.22 g of a yellow oil.

34

43

This Sheet Has Been Repl

LTI

Delayed Release Fragrances 0.75
Fragrance 0.75
S-31 Hydrocarbon propellant to 100.0
Antiperspirant Pump .
Demin Water 57.5
Aluminum Sesquichlorhydrate 20.0
Triton X-102 (Union Carbide) 2.0
Dimethyl Isosorbide (ICI) 20.0
Delayed Release Fragrances 0.25
Fragrance 0.25
Roll-On
Dimethicone DC 354 (Dow Corning) 69.0
Bentone 38 10.0
Rezal 36 GP (Reheis Chem. Co.) 20.0
Delayed Release Fragrances 0.5
Fragrance 0.5

Example 58

a) Fabric softener of the ester quat type (4 x

concentrate) :

INGREDIENTS CHEMICAL NAME %

PHASE A

DEIONISED WATER to 100.0

MgCl, (saturated sol.) Magnesium chloride 1.0

REPLACED

THIS SHEET HAS BEEN |
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NVR (CDCl [err]) [err] 7.52-7.30 (m lFD? 6.47-6.22 (m 1H, 7 é
epla

5.61-5.19 (m 4H), 4.29-4.11 (q, 4H), This Shéet B3 s J(p
4H), 2.17-1.92 (m 6H), 1.79 (s, 3 : m
5H), 1.08 (s, 6H), 1.02-0.89 (t, 6H). |

2-[3-(2,6,6-Trinethyl -cycl ohex- 1-enyl ) - &yl oyl ] - mal oni i enyl

ester According to the procedure of Exanple 39, 2-[3-(2,6, 6-
trimethyl -cycl ohex-1-enyl)-acryloyl]-malonic acid didec-9-

PHASE B

REWOQUAT WE 18 di-(tallow _
carboxyethyl)hydroxy 15.0
ethyl methylammonium
methosulfate

GENAPOL O 100 Ethoxylated fatty 2.0
alcohol C16-C18 10EO

ANTIFOAM DB 31 0.5

PHASE C

ISOPROPYL ALCOHOL 3.0

PRESERVATIVE Qs

PERFUME ’ Qs

PROCESS:

While stirring and heating to 65° C, mix part A, then part
B preheated to 65° C. After cooling to room temperature,
add part C. The pH value of the finished product is 2.60.
Recommended level of perfume is 1.0 %. Delayed release

fragrances of Examples 1-39, 45-52 may be any part of this

1.0 %.

b) Fabric softener of the ester quat type (1 x
concentrate) :

INGREDIENTS CHEMICAL NAME : %

R SR St e T AT W AR Y e St LOENE,

b HiS SHEST HAS BEEs | This is the replacement sheet
REPLACED
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enyl ester was prepared from mal onic acid di dec-9-enyl
ester,3-(2,6,6-trinethyl-cycl ohex-1-enyl)-acryl oyl chIoer E. aBesmReplaedd

al ., Chem Pharm Bul | ., 43 (1995) 1, 100-107) and sodi um ﬁ !!’mm
ic-

Exanmpl e 41 2- [3- (2,6, 6-Trinethyl-cycl ohex-1-enyl) - E’
acid bis-(3,7-dinmethyl-oct-6-enyl) esterqg According to the procedure
Exanple 39, 2- 3-(2,6,6- trinethyl-cyclohex-1-enyl)-acryloyl]-nmalonic
acid bis- (3,7-dinethyl-oct-6-enyl) ester was prepared frommal onic acid
bi s- (3, 7-di net hyl - oct - 6- enyl ) ester, 3-(2,6, 6-

trimet hyl -cycl ohex-1-enyl)-acryloyl chlaride(Shimsaki et

PHASE A
DEIONISED WATER to 100.0
PHASE B
REWOQUAT WE 18 Di-(tallow
carboxyethyl) hhydroxy 6.0 .
ethyl methylammonium
methosulfate
DOBANOL 25-9 Ethoxylated fatty
alcohol C12-C1l5 9EO 0.50
ANTIFOAM DB 31 0.10
PHASE C
MYACIDE BT 30 2-bromo-2-nitropropane (.03
1,3 diol
PROXEL GXL Benzisothiazolinone 0.02
sodium salt
PERFUME : Qs
PROCESS:

While stirring and heating to 65° C, mix part A, then part
B preheated to 65° C. After cooling to room temperature,
add part C. The pH value of the finished product is 3.50.
Recommended level of perfume: 0.3 $%. Delayed release
fragrences of Examples 1-39, 45-52 may be any part of this
0.3 %.

v
Y %

-

e
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Chem Pharm Bull., 43 (1995) 1, 100- 107) and sodi um-hydri de.--

This Sheet Has Been Replaced

, [ lIIIH IH

Example 59

A 1% solution of one or more of the products of Examples
1-39, 45-53 in ethanol was applied to cigarette papers to
produce levels of 5-50°000 ppm of each flavourant. The
paper was incorporated in cigarettes and, upon burning,

released a fragrant odor.
In the above examples, the following components were used:

Triclosan 5-chloro-2-(2,4-dichloro-
phenoxy) phenol

Neobee 1053
Generol 122

Kesscowax B

glycerol tricaprate/caprylate
soya sterol
cetyl alcohol and glycol

polymer

Witconol APM

Monamid 150 ADD
Millithix 925
Ottasept Extra
Bentone 38

Triton X-102
Dimethicone DC 354

Rezal 36 GP

polypropylene glycol-3
myristyl ether

cocoamide diethanolamine
dibenzylidene sorbitol
quaternium 18 hectorite
quaternium 18 hectorite
octoxynol-13 '

mixture of fully methylated
linear siloxanepolymers end-
blocked with trimethylsiloxy
units

Aluminum zirconium tetra-

chlorohydrexglycine

TAIS SHEET HAS BEEN |
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Exanpl e 42 2- Hept anoyl - mal oni ¢ acid di dec-9-enyl ester According to the
procedure of Exanple 39, 2-heptanoyl- malonic acid dldeQm%

prepared from nmal onic acid didec-9-enyl ester, heptanoyl
sodi um hydri de. Exanple 43 2- Hept ano¥J7 mal oni ¢ acid m !, m' ’m
bi s- (3, 7-di met hyl - oct-6-enyl) ester

Claims

1. BReta-keto esters of the formula I
I I

kO R

. Il:n q

Y is the residue of a ketone or lactone of the formula

wherein

YH, and if Y is the residue of a cyclic ketone the

carbonyl group may be part of the cyclic structure.

R is H or the residue of a mono- or polyalcohol of the
formula R-(OH)s with s 2 1

p=1, 2
nz21
qg=1, 2

whereby if n > 1 the rests Y may be different or the
same with the exception of |
3-0ox0-5-(2,6,6-trimethyl-cyclohex-l-enyl)-pentanoic
acid methyl ester,

3-oxo-5-({2,6,6- trlmethyl-cyclohex-Z—enyl)-pentan01c
__acid methyl ester,

M [P
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According to the procedure of Exanple 39, 2-heptanoyl- malonic acid

bis- (3, 7-di net hyl - oct - 6-enyl) ester was. prepared fromnmalonic acid

bi s- (3, 7-di net.hyl - oct - 6-enyl ) ester, heptanoyl chloride and sodi um hydri de.

Exampl e 44 2 2- Di hept anoyl - mal oni c géd di hex- 3-enyl ester According to
p

t he pr eﬂE%@ de 39, 2, 2-di heptanoyl - mal oni ¢ aci d di hex- 3-enyl
ester n1na|on|c aci d di hex-3-enyl ester, heptanoyl chloride
and sodi .

3-ox0-5-(2,6,6-trimethyl~cyclohex-1l-enyl)-pent-4-enoic
acid methyl ester,
3-ox0-2-(2,6,6-trimethyl-cyclohex-l1-enylmethyl)-
butyric acid ethyl ester,
3—isopropyl-6-methyl-2—020-cyclohexane carboxylic acid
methyl ester, and
3-isopropyl-6-methyl-2-oxo-cyclohexane carboxylic acid
ethyl ester.

2. Beta-keto esters according to claim 1, wherein Y is

the residue of an organoleptic ketone or lactone.

3. Beta-keto esters according to any of the preceeding
claims wherein R is H, or the residue of a nonfragrant
phenocl or a nonfragrant mono- or polyalcohol having
more than 3 C-atoms.

4. Beta-keto esters according to any of the preceeding
claims, wherein Y is the residue of a cyclic ketone
where the carbonyl group is part of the cyclic
structure.

5. Beta-keto esters according to any of the preceeding
claims, wherein ¥ is +the residue of a lactone,

preferably of an organoleptic lactone.

6. Beta-keto esters according to any of the preceeding
claims, wherein gq =2, p=2 and n = 1.

7. Beta-keto esters according to any of the preceeding

claims, which are cleaved by bacteria, enzymes,
e mememseere=sesn T 0ig ig the replacement sheet
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Exanpl e 45 2- (4- Met hoxy- benzoyl ) -mal oni ¢ acid di hex-3-enyl ester

This Sheet Has Been Rep

LTI .
A

elevated temperature or by acidic or alkaline pH
values into one or more organoleptic and/or microbial
compounds.

8. Beta-keto esters according to claims 7, whereby the

enzymes are protease or lipase.

9. Beta-keto esters according to any of the preceéding

claims, being a fragrance precursor.

10. Beta-keto esters according to any of the preceeding
claims, being a precursor for an organoleptic masking
agent.

11. Beta-keto. esters according to any of the preceeding

claims, being a precursor for an antimicrobial agent.

12. Beta-keto esters according to any of the preceeding

claims, being a flavour precursor.

13. Beta-keto esters according according to any of the

claims 1 to 12, wherein Y is a residue of the formula
0
1
R -
O R
RZ

R! is an aliphatic rest optionally substituted by one

or more cycloaliphatic or aromatic rests or R! is an

— iyt the replacement sheet
| THIS SHEET HAS sigw | (1o is the rep
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Acpord!ng_ta"fhé"ﬁfﬁbéduré of Exanpl e 39, 2-(4-nethoxy- benzoyl)-mal onic
aci d d|h§mssme B@ﬁk acd@s prepared from mal onic acid di hex-3-enyl ester

p- ani soyl odlun1hydr|de Exanpl e 46
2- Hex- 3-e 3 oxo- hexanedioic acid 6-(3,7-
dlnethyl-oct- -eny 1- hex- 3-enyl ggter .

L) O

cycloaliphatic rest optionally substituted by one or
more aliphatic rests and
R? is H or an aliphatic rest,
R} is H or an aliphatic rest and
R!, R? and R® may be the same or different
=0 or 1 and
when X = 1 R! and R? together may form an aliphatic
ring.

14. Beta-keto esters of formula I according to claims 4-6,
wherein R is a residue of an organoleptic alcohol or

phenol.

15. Beta-keto esters of formula I according to any of the
preceeding claims, wherein R is a residue of a diol,
triol, a sugar or of a polymer having more than 1 OH-

group.

16. Beta-keto esters of formula I according to any of the
preceeding claims, wherein R is an optionally
substituted Ci-10 alkyl or Cz; - Cjo alkenyl, a
carbocyclic, heterocyclic or aromatic ring, whereby R
may contain heteroatoms and may be substituted by an

OXO group.

17. Use of the beta-keto esters of formula I

P

This is the replacement sheet
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According to thé”“bF66EHuré of Exanple 39, 2-hex-3-
enyl oxycar Bhjs ea&hﬂsam gtRpedioic acid 6-(3,7-dinethyl- oct-6-enyl)ester
1- hex- 3- enyI pared from mal oni c acid di hex-3-enyl ester,

mm, c acid 3,7-dinethyl-oct-6-enyl ester and sodi um
hydri de:

3- chlorocar

Fb ptyl - 2- oxo-8®t rahydro- f uran- 3- carboxylic acid
40 m of 2, 5 nethoxynagne5|un}nethylcarbonate was added under nitrogen to
7.3 g 5-heptyl - di hydr o-f uran-2-one” and :

* [ L M S *

wherein

Y is the residue of an organoleptic ketone of the
formula RH,

R is H or the residue of a mono- or polyalcohol of the
formula R-(OH)s with s 2 1

p=1l, 2
nz21l
q=1, 2

whereby if n > 1 the rests Y may be different or the
same as precursors for organoleptic and antimicrobial

compounds.

18. Use according to claim 17, wherein R is H, or the

residue of a nonfragrant mono- or polyalcohol.
19. Use accordihg to claim 17 or 18, wherein in formula I

Y is a residue of the formula

I THS SHEET HAS SEEN ;
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heated to 140[err]C for 6 hours. The reaction m xture then was poured into
ilce / hydrochloric acid and extracted with a mxture of tert-nethyl

but yl Spnget Hys eplagedd di et hyl ether. The organic | ayer was washed with
wat er an ’iﬁi’”’ﬁﬁﬁﬂn and evaporated to dryness. The residue then was
37 - 52
I
I

R! is an aliphatic rest optionally substituted by one

or more cycloaliphatic or aromatic rests or R! is an

cycloaliphatic rest optionally substituted by one or

more aliphatic rests and

R? is H or an aliphatic rest,

R® is H or an aliphatic rest and

R!, R? and R® may be the same or different

X =0o0r 1l and

when X = 1 R! and R? together may form an aliphatic

ring.

20. Use according to any of the claims 17 to 19 as

fragrance precursors.

21. Use according to any of the claims 17 to 19 as flavour
precursors.

22. Use according to any of the claims 17 to 19 as

precursors for organoleptic masking agents.

23. Use according to any of the claims 17 to 19 as

precursors for antimicrobial agents.

1S GHEET HAS BEEN
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“di ssolved in MIBE and extracted with saturated potassium hydrogen
~«car bonate. The aqueous | ayer was acidified and extracted with MIBE, the
conbi ned organi c layers washed with brine, dryed and evaporated to dryness
to yield 3.7 g of a solid, np. 51- 54[err C. NVR (CDCl [err]) 6.1-5.5 (s,
OH); 4.78-4.4 (m 1H); 3.76- 3.6 (m 1H); 2.8-2.55 (m
1H,; 2.4-2.1 (m 1H); 1.9-1.16 (m 12H), 0.88 (s, 3H)
The conpounds of t he above exanples are precursors for organeleptic
conpounds.

Beta-Ketoester

Abstract

The beta-keto esters of formula I are useful for the
delivery of organcleptic compounds, especially for
flavours, fragrances and masking agents and antimicrobial

compounds.

THIS SHEET HAS BEEN
REPLACED
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Exanpl e 48 Test cloth was washed with a |i,pase-containing detergent to
whi ch one or nore of the precursors of Exanples 1-33, 39-46 had been: added.

Beadspace analysis of the wet and dry | aundry indica t he
pace analy Y, aundry FREREEHERTSHEEE,

fragrances. The fragrance | evel was higher than when S
washed with a |ipase-containing detergent,to which ofefor nmore fragrhnkes
were added. Exanple 49 Test cloth was“washed with a I $aBEC B9 af n| ng

det er gent
Q8040082 e

Beta-amino ester compounds of perfume alcohols and their
use as precursors for active alcohols which are released
under alkaline conditions are described in the EP-A 0 771
786. |
Beta-ketoester pro-accords for personal care and personal
hygiene articles are disdlosed in WO 98/07407. The
fragrance compounds released by the pro-accords are
alcohols 6nly. ‘

One object of the present invention is to provide new
precursors for compounds with different activities. A
further object of the invention is to provide new
compounds which are -stable under transport and storage
conditions. A further object of the present invention is
to prdvide precursor molecules supplying different active
compounds simultaneously or successively.

The present invention relates to new beta-keto esters of

“ the formula I
o)
L -
n q

Y is the residue of an organoleptic ketone comprising 8 ok
more carbon atoms or lactone of the formula YH, and if Y is
the residue of a cyclic ketone the carbonyl group may be part
of the cyclic structure.

wherein

AT © & 20F, - 2
32 ’\’L. “‘\'\



-and then a fabric softener, contai'ning one or nore of the precursors of
Exanpl es 1-33, 39-46 was added to the rinse cycle. kbadspaaemanaLys#& of
the wet and dry laundry indicated the presence of t1§EPtA@EMEN§SSHHﬁE
fragrance | evel was higher than when the tgst cloth
38

R is the residue of a polyalcohol of the formula R-(OH)}s with

s 21,

p=1, 2

nz1land
'q =1, 2

whereby lf n > 1 the rests Y may be different or the same..

The compounds - of formula I are not limited to any
particular stereoisomers, all possible stereoisomers (E/Z
isomers, enantiomers, diastereomers) and all mixtures are
thus included within the scope of the invention.

The compounds of formula I are mostly or nearly odourless
at room temperature, atmospheric conditions and about 20 teo
100 % .relative humidity. However, under activating
conditions, they are cleaved and one or more active
compounds = - with- organoleptic and/or antimicrobial
properties are generated. .

THIS SHEET HAS BEEN |-
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a |ipase-containing detergent and then a fabric softener, containing one or
nore fragrances, was added to the rinse cycle. Exanpl e 50 Axilla. '
bacteria cultures containing 0.1 % of one or nore of the p E'”ﬂ ﬁf”@PE

Exanpl es 1-23 were incubated for 20 hours at 30[err¥%f5m1¥i;iﬂ tiL{r&tlon

from the cells, the presence of the corresponding ragrance was |n$each

case detected by headspace- GC technldhes and/ or the najorlty of - & 18‘ ¥
menber panel . vy Vo

RN
S

"\

The activating conditions which lead to cleavage'and the
desired active compounds comprise the presence of skin
bacteria, especially axilla bacteria, of an enzyme such as
protease or lipase, elevated temperature or acidic or
alkaline pH-values. Under activating conditions the beta-
keto esters of formula I are cleaved into an unstable
beta-keto acid and an alcohol or phenol or water (if R=H),
then the _beta-keto acid decomposes to an organoleptic
ketone or lactone according to the following:

P ) e e

(thereby ROH may be an organoleptic alcohol or phenol)

5
; YPKOH,———YH

The compounds of formula I, upon cleavage, provide ketones
or lactones and optionally alcohols or phenols having
organoleptic and/or antimicrobial activity and therefore
permit the development of useful consumer products with

enhanced organoleptic and/or antimicrobial properties. The



The-sane tests were carried out with inactivated. cultures (85 err]C/ 20
mn). The odour of the corresponding fragrance CFU|d not be detected ]
after incubation, excluding therefore a hydrol ysi § t he
cul ture. Exanple 51 The following set forth 05 AC@WEﬁi gﬁtﬁt use
of the conpounds of the present invention in variou$ broducts. The hods
of formng the following conpositions arg@ well knownjt¢ OHPLESHIY el § n
the art. Al fornulations nmay contain additional ingteglients known tjp those
skilled in the art, e.g. colorants, opacifiers, buffgrs, anti- oxraant

vitamns, enulsifiers, UV absorbers, silicones and the_like, Al prod cts
can al so be buffered to the

the invention ©provide slow release of the active
compounds.

Compounds of formula I wherein Y is the residue of an
organoleptic ketone or lactone are preferred.

N Compounds formula I wherein R is the residue of a non-

' fragrant polyalcohol |, especially having more than 3 C—\
atoms is also preferred.
One preferred group of beta-keto esters of formula I are
those in which Y is the residue of a cyclic ketone where
the carbonyl group is part of the cyclic structure.
Another preférred group of beta-keto esters of formula I
are those in which

N Y is a residue of the formula

I
1

RZ

wherein R! is an aliphatic rest optionally substituted by
one or more cycloaliphatic or aromatic rests or R! is an

cycloaliphatic rest optionally substituted by one or more
aliphatic rests,

R*'is H or an aliphatic rest.

BEE
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desired pH Al values are %w w. Del ayed Rel ease Fragrances stands in the
following for conpounds of Exanples 1-33, 39-46.

39 .
- REPLACEMENT SHEET
g3 bl 19
R} is H or an aliphatic rest and
R!, R? and R® may be the same or different,
X =0o0r 1l and
when X = 1, R! and R? together - form an aliphatic ring.
Compounds of- formula I may genérate the following
- organoleptic ketones of formula YH:
2-heptyl-cyclopentancne
2,2,6,10-tetramethyltricyclo[5.4.0.0(6,10) ] -undecan-4-one
benzylacetone*
1,2,3,5,6,7-hexahydro-1,1,2,3,3-pentamethyl-4H~-inden-4-
one*
2,5-dimethyl-oct-2-en-6~-one**
2~ (butan-2-yl)-cyclohexanone*
2-hexyl-cyclopent-2-en-l1-one*
2-{l-methylethyl)-5-methyl-cyclohexanone¥*
2-(2-methylethyl)-5-methyl-cyclohexanone**
\/. 3-methyl-cyclopentadecanone

4-(1,1l-dimethylpropyl)pentyl-cyclochexanone*
3-oxo-2-pentyl-cyclopentane~-acetic acid methyl ester**
1-¢(1,2,3,4,5,6,7,8,-octahydro-2,3,8,8~-tetramethyl-2-
naphthalenyl)-ethanone*
3-methyl-5-propyl-cyclohex~2-en-l-one¥*
4-(2,6,G-trimethylcyclohex-l-en—l-yl)butan—Z-one**-
4-(2,6,6-trimethylcyclohex-2-en~-l1l-yl)butan~-2-one**
2—methyl—5-(l-methyléthenyl)—cyclohex-Z-en-l—one*
cyclopentadecanone;*
1-{4-hydroxyphenyl)-butan-3-one**

4-benzo-1, 3-dioxo-5-yl-but-2-one**.

4-(1,3-benzodioxol-5-yl)-2- butanone** Ths&marl

wo NG

Lt
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A ycol Monostearate 7.0 Shea butter } ]
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was prepared from 2-methyl-5-(l-methylethenyl)-cyclohex-2-
en-l-one, diethyl carbonate and sodium hydride.
Example 9

3-0x0-5-(2,6,6~trimethyl-cyclohex-l-enyl)-pent-4-enoic

acid methyl ester

According to the procedure of Example 1, 3-oxo-5-{2,6,6-
trimethyl-cyclohex-l-enyl)-pent-4-enoic acid methyl ester
was prepared from 4-(2,6,6-trimethylcyclohex~l~en-1-yl)-

but-3-en-2-one, dimethyl carbonate and sodium hydride.

Example 10

2-0Oxo~-cyclopentadecanecarboxylic acid ethyl ester

According to the . procedure of Example 1, 2-oxo~
cyclopentadecanecarboxylic acid ethyl ester was prepared
from cyclopentadecanoné, diethyl carbonate and sodium
hydride.

Example 11

"3-0x0~-5-(2,6,6-trimethyl-cyclohex-l-enyl)-pentanoic acid

ethyl ester

According to the procedure of Example 1, 3-oxo-5-(2,6,6-
trimethyl-cyclohex-1l-enyl)~pentanoic acid ethyl ester was
prepared . from 4-(2,6,6-trimethylcyclohex-l-en~1-yl)butan-~

2-one, diethyl carbonate and sodium hydride.



.Neobee 1053 (PVO International) 12.0 -"—-Eiﬁﬁgﬁﬁiﬁfgg" inkel )
5.0 Kesscowax B (Akzo) BE cjone Dow
Corni ng 345 35.0 Al um num Sesqujf chl or hydr at e
20.0 Del ayed Rel ease Fragrances 289 0g%8 pii Feemor e
0.5 Ant i per spi rant St eary Al cohol ' - 17.0
Cast or Vax 3.0 ~Fatc e

Al um num Zi rconi um Tet rachl or hydr at e 20. 0 Del ayedi Rel ease
Fragrances 1.0 Fragrance

Di net hi cone Dow 245 to 100.0

According to the procedure of Example 25, 2-acetyl-
octanoic acid ethyl ester was prepared from ethyl

acetoacetate, l-chlorohexane and sodium hydride.

Example 31 ‘

' 3-0x0-5-(2, 6, 6-trimethyl-cyclohex~-2~-enyl) ~pentanoic acid

2-(3-oxo-5—(2,6,G-trimethyl-cyclohei-z-enyl)-

pentanoyloxy]-ethyl ester

A mixture of 25.2 g 3-ox0-5-(2,6,6-trimethyl-cyclohex-2-

enyl)-pentanoic acid methyl ester and 4.3 g ethylene

. glycol was slowly heated to 180°C while disﬁilling off
methanol. On completion, the reaction mixture was

chromatographed over silica gel to yield a colourless

liquid.

NMR (CDClj) 5.35 (s, 2H); 4.37 (s, -4H); 3.48 (s,
' 4H); 2.55 (t, 4H); 2.05-1.86 (m, 4H):
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1.68 (m, 6H); 1.56-1.06 (m, 10H); 0.91
(s, 6H); 0.87 (s, 6H).
- Example 32
3—Oxo—5~(2,6,6—trimethyl—cyclohex-1—enyl)-pent—4—enoic
~ acid 2—[3—oxo-5-(2,6,6—trimethyl—cyclohex—1—enyl)—pent~4—
. enoyloxy]-ethyl ester
According to the procedure of Example 31, 3-oxo0-5-(2,6,6-
trimethyl-cyclohex-l-enyl)-pent-4-enoic acid 2-[3-oxo-5-
(2,6,6—trimethyl—cyclohex—l—enyl)—pent—4—enoyloxy]—ethyl
ester was prepared from 3-ox0-5-(2,6,6-trimethyl-cyclohex~ .
l-enyl)-pent-4-enoic acid methyl ester .and ethylene
glycol.
Example 33

S-Heptyl-2-oxo-tetrahydro-furan-3-carboxylic acid 2~ (5-

heptyl—2—oxo—tetrahydro—furan—B—ylcarbonyloxy)—ethyl ester

According to the procedure of Example 31, S5-heptyl-2-oxo-
tetrahydro-furan-3-carboxylic acid 2-(5-heptyl-2-oxo-
tetrahydro-furan-3-ylcarbonyloxy)-ethyl ester was prepared
from S-heptyl-2-oxo-tetrahydro~furan-3-carboxylic acid
methyl ester and ethylene glycol.

Example 34




Propyl ene d ycol 20.0 Al cohol 39C

20.0 Dem n Water 7.0 Monami d 150ADD
5.0 MIlithix 925 OZ%g CItasept Extra
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0.75 D)éodorant Stick ) Propyl ene d ycoI Réﬁl_ﬂg:m SHE] E 0
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0.2 Sodium Stearate 8.0 03 DEC 19939

Malonic acid didec-9-enyl ester

To a mixture of 150 g dimethyl malonate and 464 é dec-9-
en-1-o0l, 30 g sodium methoxide (5.4 M in methanol) were
dropped in. The mixture was heated to 120°C to and the
methanol formed was distilled off. After 6 hours, the
mixture was cooled down, diluted with ether and washed
with HCl 2N, saturated sodium bicarbonate and water. The
organic phase was dried, filtered and evaporated to
dryness. The resulting vyellow oil was purified by

distillation to yield 258 g of a yellow oil.

NMR (CDCl;) & ~ 5.93-5.68 (m, 2H), 5.08-4.87 (m, 4H),

4.21-4.05 ,(t, 4H), 3.37 (s, 2H), 2.14-
1.92 (m, 4H), 1.81-1.51 (m, 4H), 1.50-
1.18 (m, 20H).

Example 35

Malonic acid dihex-3-enyl ester

According to the procedure of Example 34, malonic acid
dihex-3-enyl ester was prepared from dimethyl malonate,

cis-3~-hexenol and sodium methoxide.

Example 36

Malonic acid bis-(3,7-dimethyl-oct-6-enyl) ester
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7.75 Del ayed Rel ease Fragrances 32 0.5 fkr grdg c@e%ﬁ
0.5 Ant i perspirant Aerosol Absol ute Ethanol

15.0 Zirconium Al um num Tet rachl or hydrat e 5.0

According to the procedure of Example 34, malonic acid
bis-(3,7-dimethyl-oct-6-enyl) ester was prepared £from

dimethyl malonate, citronellol and sodium methoxide.

Example 37

Succinic acid mono-(3,7-dimethyl-oct-6-enyl) ester

A solution of 30.0 g succinic anhydride, 46.9 g
citronellol,  36.0 g pyridine and 2.2 g 4-

~ dimethylaminopyridine in 300 ml ‘ef dichloromethane was
L refluxed for 22 hours. Then the solution was cooled, ether
was added and the organic phase was washed with 2N HCl and
water to neutrality, dried and evaporated to dryness. The .
residue was wipe-film distilled to yield 36.4 g of a
colourless liquid.
NMR (CDCls3) & 10.0 (s, 1H), 5.08 (t, 1H), 4.13
(t, 2H), 2.75-2.54 (m, 4H), 2.08-
1.88 (m, 2H), 1.69 (s, 3H), 1.60
(s, 3H), 1.80-1.00 (m, 5H), 0.21
SN (d, 3H) ppm.

Example 38

3-Chlorocarbonyl-propionic acid 3,7-dimethyl-oct-6-enyl

ester

A solution of 35.5 g succinic acid mono-{3,7-dimethyl-oct-
6-enyl) ester and 12.3 g pyridine in 200 ml of ether was
cooled in an ice bath. Then a solution of 18.0 g thionyl

chloride in 100 ml of ether was added dropwise at 5-10°C
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during 90 min. The resulting solution was stirred

overnight at room temperature, then it was filtered and
evaporated to dryness. The residue was not further

purified to yield 31.5 g of a yellow liquid.

NMR (CDCl3) & 5.08 (t, 1H), 4.13 (t, 2H), 3.21
(t, 2H), 2.64 (t, 3H), 2.10-1.87
(m, 2H), 1.68 (s, 3H), 1.60 (s;
3H), 1.80—;.05 (m, SH), 0.91 (d,
3H) ppm. )

Example 39

2-{3-(2,6,6-Trimethyl-cyclohex-l-enyl)-acryloyll]l-malonic
acid dihex-3-enyl ester | B

To a suspension of 2.10 g 60% sodium hydride in 20 ml of
THF, a solution of 14.00 g malonic acid dihex-3-enyl ester
in 20 ml of THF were dropped in at 0-5°C. The reaction
mixture was stirred 1 hour at room temperature. Then a
solution of 11.% g 3-(2,6,6~-trimethyl-cyclohex-l-enyl)-
acryloyl chloride (Shimasaki et al., Chem. Pharm. Bull.,
43 (1995) 1, 100-107) in 40 ml of THF was dropped in and
the reaction mixture was stirred at room temperature for
21 hours. Then the reaction mixture was diluted with ether
and the organic phase was washed with water, dried,
filtered and evaporated to dryness. The resulting yellow
oil was purified by chromatography to yield 4.22 g of a
yellow oil.



'S- 31 Hydrocar bon propel | ant to 100..0 ' et

Dermi n Wt er 57.5 NEEPMME SHEET
Sesqui chl or hydr at e 20.0 Triton X-1p2[(Union Carbi de)
2.0 Di met hyl Isosorbide (1Cl) 2010 DYy | dase
Fragrances 0. 25 Fr ag?énce 03 %9
0. 25 Rol | - On Di met hi cone DC 354 (Dow Cor ni hg 690
Bent one 38 10.0 dezal 36 GP (Rehei g Chem
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NMR (CDCl;) 9§ 7.52-7.30 (m, 1H), 6.47-6.22 (m, 1H),
5.61-5.19 (m, 4H), 4.29-4.11 (g, 4H),
2.53-2.32 (m, 4H), 2.17-1.92 (m, 6H),
1.79 (s, 3H), 1.71- 1.41 (m, 5H), 1.08
(s, 6H), 1.02-0.89 (t, 6H).
Example 40
“ ' |
2-[3-(2,6,6-Trimethyl-cyclohex—-l-enyl)-acryloyl]-malonic
acid didec—-9-enyl ester
According to the procedure of Example 39, 2-[3-(2,6,6-
trimethyl-cyclohex-1l-enyl)-acryloyl]-malonic acid didec-9-
enyl ester was prepared from malonic acid didec-9-enyl
ester,3-(2,6,6-trimethyl-cyclohex-1l-enyl)-aciyloyl
chloride (Shimasaki et al., Chem. Pharm. Bull., 43 (1995)
1, 100-107) and sodium hydride.
Example 41
U

2-[3-(2,6,6-Trimethyl-cyclohex-l-enyl)-acryloyll-malonic
acid bis—(3,7—dimethyl—dct—6—enyl) ester

According to the procedure of Example _gg, 2-{3-(2,6,6~
trimethyl-cyclohex-1l-enyl)-acryloyl]l-malonic acid bis-
(3,7-dimethyl-oct-6-enyl) ester was prepared from malonic
acid bis-(3,7-dimethyl-oct-6-enyl) ester, 3-{2,6,6~
trimethyl-cyclohex-l-enyl)-acryloyl chloride(Shimasaki et
al., Chem. Pharm. Bull., 43 {1995) 1, 100-107) and sodium
hydride.
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Example 42

N

-malonic acid bis-(3,7—dimethyl—oct—6—enyl) ester was.

2-Heptanoyl-malonic acid didec-9-enyl ester

According to the procedure of Example 39, 2-heptanoyl-
malonic acid didec-9-enyl ester was prepared from malonic
acid didec-9-enyl ester, heptanoyl chloride and sodium

hydride.
Example 43

2-Heptanoyl-malonic acid bis-(3,7-dimethyl-oct-6-enyl) .

ester

According to the procedure of Example ?QQI 2-heptanoyl-

prepared from malonic acid bis-(3,7-dimethyl-oct-6-enyl)

ester, heptanoyl chloride and sodium hydride.

Example 44

2,2-Diheptanoyl-malonic acid dihex-3-enyl ester

According to the procedure of Example 39, 2,2-diheptanoyl-
malonic acid dihex-3-enyl ester was prepared from malonic

acid dihex-3-enyl ester, heptanoyl chloride and sodium
hydride.

Example 45

2-(4-Methoxy-benzoyl)-malonic acid dihex-3-enyl ester

e
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According to the procedure of Example 39, 2-(4-methoxy-
benzoyl) -malonic acid dihex-3-enyl ester was prepared from
malonic acid dihex-3~enyl ester, p-anisoyl chloride and

sodium hydride.

L Example 46

' 2~-Hex-3-enyloxycarbonyl-3-oxo-hexanedioic acid 6-(3,7-
dimethyl-oct—6—enylYester 1l-hex-3-enyl estex
According to the procedure of Example [;g, 2-hex~3-
enyloxycarbonyl-3-oxo~-hexanedioic acid 6-(3,7-dimethyl-
oct—-6-enyl)ester 1-hex-3-enyl ester was :prepared from
malonic acid dihex-3-enyl ester, 3-chlorocarbonyl-
propionic acid 3,7-dimethyl-oct-6-enyl ester and sodium
hydride.

N Example 47

S-Heptyl-2-oxo-tetrahydro-furan-3-carboxylic acid

40 ml of 2,5-methoxymagnesium-methylcarbonate was added
under nitrogen to 7.3 g 5-heptyl-dihydro-furan-2-one and
heated to 140°C for 6 hours. The reaction mixture then was
poured into ice / hydrochloric acid and extracted with a
mixture of tert-methyl butyl ether (MTBE) and diethyl
etber. The organic layer was washed with water and brine,

dryed and evaporated to dryness. The residue then was
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dissolved in MTBE and extracted with saturated potassium
hydrogen carbonate. The aqueous layer was acidified and
extracted with MTBE, the combined organic layers washed
with brine, dryed and evaporated to dryness to yield 3.7 g
of a solid, mp. 51-54°C.

NMR (CDCLs) 6.1-5.5 (s, OH); 4.78-4.4 (m, 1H); 3.76-
3.6 (m, 1H); 2.8-2.55 (m, 1H); 2.4-2.1
(m, 1H); 1.9-1.16 (m, 12H), 0.88 (s, 3H)

The compounds of the above examples are precursors for

organoleptic compounds.

Example 48

N

-
-«

Test cloth was washed with a lipase-containing detergent
to which one or more of the precursors of Examples 1-33,
39-46 had been added. Headspace analysis of the wet and
dry laundry indicated the presence of the fragrances. The
fragrance level was higher than When the test cloth was
washed with a lipase-containing detergent to which one or

more fragrances were added.

Example 49

Test cloth was washed with a lipase-containing detergent
and then a fabric soffener, containing one or more of the
precursors of Examples 1-33, 39-46 was added to the rinse
cyéle. Headspace analysis of the wet and dry laundry
indicated the presence of the fragrances. The fragrance

level was higher than when the test cloth was washed with
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a lipase-~-containing detergent and then a fabric softener,

containing one or more fragrances, was added to the rinse
cycle,

Example 50

Axilla bacteria cultures containing 0.1 % of one or more
of the precursors of Examples 1-23 were incubated for 20
hours at 30°C. After filtration. from the cells, the
presence of the corresponding fragrance was 1n each case
detected by headspace—GC techniques and/or the majority of.
an 18 member panel.

The same tests were carried out with inactivated cultures
(85°C / 20 min). The odour of the correspbnding fragrance .
could not be detected after incubation, excluding

therefore a hydrolysis by the medium or the culture.

Example 51

The following set forth examples for the use of the
compounds of the present invention in wvarious products.
The methods of forming the following compositions are well
known to those skilled in the art. All formulations may
contain additional ingredients known to those skilled in
the art, e.g. colorants, opacifiers, buffers, anti-
oxidants, wvitamins, emulsifiers, UV absorbers, silicones
and the like. All products can also be buffered to the
desired pH. All wvalues are % w/w. Delayed Release
Fragrances stands in the following for compounds of
Examples 1-33, 39-46.
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.5 2.5

.5 2.5 °

0.75
00 100.

CHEM CAL NAME

39
Deo-colognes
Delayed Release Fragrances 0.5 1
Fragrance 0.5 1
Triclosan (Ciba Geigy) 1.0 -
Alcohol to 100 1
Deo-Sticks
Antiperspirant

Ethylene Glycol Monbstearate
Shea butter

Neobee 1053 (PVO International)
Generol 122 (Henkel)

Kesscowax B (Akzo)

Dimethicone Dow Corning 345
Aluminum Sesgquichlorhydrate
Delayed Release Fragrances

Fragrance

Antiperspirant

Steary Alcohol

Castor Wax

Talc

Aluminum Zirconium Tetrachlorhydrate
Delayed Release Fragrances

Fragrance

Dimethicone Dow 245

Clear_Deodorant Stick

12.
17.
35.
20.

O 0o O o O o ©0 o

17.0

20.0
1.0
1.0
to 100.0

%

6.0
6.0
1.0
100



. . - to 100.0 PHASE B
PHASE A DElI ONI SED WATER
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Witconol apM 43.0
Propylene Glycol 20.0
Alcohol 39C ' 20.0
Demin Water 7.0
Monamid 150aDD 5.0
Millithix 925 | 2.0
Ottasept Extra 0.5
Delayed Release Fragrances 0.75
— Fragrance . 0.75

Deodorant Stick

Propylene Glycol , 69.0
Demin Water : 21.8
Triclosan . 0.2
Sodium Stearate o : + 8.0
Delayed Release Fragrances . 0.5
Fragrance : . 0.5

Alcohol free Deodorant Stick

PPG~3 Myristyl Ether (Witconol APM) 36.0
~ Propylene Glycol 36.0
Demin Water . 19.0
Triclosan _ 0.25
Sodium Stearate 7.75
Delayed Release Fragrances 0.5
Fragrance e _ 0.5

Antiperspirant Aerosol ,

Absolute Ethanol 15.0
Zirconium Aluminum Tetrachlorhydrate 5.0
Bentone 38 1.5



al cohol Cl12-Cl15. 9EO 0.50 ANTI FOAM DB 31 : e ——

0.10 PHASE C MYACI DE BT 30

2- br omo- PREPUAGEMERIHIEE T

1,3 diol PROXEL GXL BenzisothiazoILanc 0.02 /
sodium salt PERFUME : 41 s
While stirring and heating to 65 C, mx part A, thefd Bé}tﬁh“lg§¥

Delayed Release Fragrances 0.75
Fragrance 0.75
S-31 Hydrocarbon propellant to 100.0
Antiperspirant Pump
Demin Water 57.5
Aluminum Sesquichlorhydrate - 20.0
Triton X-102 (Union Carbide) 2.0
— Dimethyl Isosorbide (ICI) - 20.0

Delayed Release Fragrances .25
Fragrance .25
Roll-On.
Dimethicone DC 354 (Dow Corning) 69.0
Bentone 38 ' : J0.0
Rezal 36 GP (Reheis Chem. Co.) 20.0
Delayed Release Fragrances .5
Fragrance .5

Example 52

- -
a) Fabric softener of the ester quat type (4 x
concentrate):

INGREDIENTS CHEMICAL NAME %

PHASE A

DEIONISED WATER to 100.0

MgCl, (saturated sol.) Magnesium chloride 1.0

03
RCCESS:




B preheated to 65[err] C. After cooling to roomtenperature,-add part C.
The pH value of the finished product is 3.50. Reconmended | evel of perfune:

0.3 % Del ayed rel ease fragrences of Exanples 1-33, 39-46 nay be any part
of this 0.3 % 44
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PHASE B

REWOQUAT WE 18 di-(tallow
carboxyethyl) hydroxy 15.0
ethyl methylammonium
methosulfate

GENAPOL O 100 Ethoxylated fatty 2.0
alcochol Cl16~C18 10EOQ

o . ANTIFOAM DB 31 | 0.5
' PHASE C
ISOPROPYL ALCOHOL 3.0
PRESERVATIVE ' Qs
PERFUME : Qs
PROCESS :

While stirring and Heating to 65° C, mix part A, then part
B preheated to 65° C. After cooling to room temperatﬁre,
add part C. The pH wvalue of the finished product is 2.60.
Recommended level of perfume is 1.0 %. Delayed release
fragrances of Examples 1-33, 339-46 may be any part of this
1.0 %.

b) Fabric softener of the ester quat type (1 x

concentrate) :

o

INGREDIENTS CHEMICAL NAME



+ Exanpl e 53 A 1% sol ution of one or nore of the products of Exanples 1-33,
39-46 in ethanol was applied to cigarette papers to produce |evels of
- 5-50' 000 ppm of each flavourant. The paper was incorporated in cigarettes

and, upon burning, released a fragrant,.pdor D ep bl es, the
follomdng conponents were used: riclosanhlE [RPBWERY 5ﬁééﬁ
5-chl oro-2-(2, 4-di chl or o- pbepoxy)p epol
Neobee 1053 - gl ycerol tricaprate/capfyllafie’ £oC 4999
PHASE A
DEIONISED WATER to 100.0
PHASE B
REWOQUAT WE 18 Di-{tallow
carboxyethyl) hydroxy 6.0 .
ethyl methylammonium
N~ methosulfate
. DOBANOL 25-9 Ethoxylated fatty
alcohol C12-Cl15 .9EOC 0.50
ANTIFOAM DB 31 . 0.10
PHASE C
MYACIDE BT 30 2-bromo-2-nitropropane 0.03
1,3 diol
PROXEL GXL Benzisothiazolinone 0.02
sodium salt
PERFUME : | Qs
— PROCESS :

While stirring and heating to 65° C, mix part A, then part
B preheated to 65° C. After cooling to room temperature,
add part C. The pH value of the finished produét is 3.50.
Recommended 1level of perfume: 0.3 %. Delayed release

fragrences of Examples 1-33, 39-46 may be any part of this
0.3 %.
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Example 53

A 1% solution of one or more of the products of Examples
1-33, 39-46 in ethanol was applied to cigarette papers to
produce levels of 5-507000 ppm of each flavourant. The
paper was incorporated in cigarettes and, upon burning,

released a fragrant odor.

S _ In the above examples, the following components were used: :
) Triclosan 5-chloro-2-(2,4~-dichloro~
phenoxy) phenol
Neobee 1053 glycerol tricaprate/caprylate
Generol 122 soya sterol
Kesscowax B cetyl alcohol and glycol
polymer ' :
Witconol APM polypropylene glycol-3
myristyl ether '
Monamid 150 ADD ' cocoamide diethanolamine
Millithix 925 dibenzylidene sorbitol
A Ottasept Extra quaternium 18 hectorite
Bentone 38 quaternium 18 hectorite
Triton X-102 octoxynol-13
Dimethicone DC 354 mixture of fully methylated

linear siloxanepolymers end-
blocked with trimethylsiloxy
units

Rezal 36 GP Aluminum zirconium tetra-

chlorohydrexglycine

Y



45 Caims 1. Beta-keto esters of the formula | [err]
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Clains

1. Beta-keto ésteré of the formula I
O
L\O R
. n

Y is the residue of a ketone comprising 8 or more

— wherein

carbon atoms or lactone of the formula YH, and if Y
1s the residue of a cyclic ketone the carbonyl group
may be part of the cyclic structure.

R is the residue of a polyalcochol of the formula R-
(OH)s with s 2 1

p=1, 2
nz1l
Nt q = 1, 2

whereby if n > 1 the rests Y may be different or the
same.

2. Beta-keto esters according to claim 1, wherein Y is
the residue of an organoleptic ketone or lactone.

3. Beta-keto esters according to any of the preceding
claims wherein R is the residue of a non-fragrant
polyalcohol having more than 3 C-atoms.

P
car. Ao s
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'mherein _Y.is-theT1esidue of a ketone conpri sj or..oore carbon

at oms~"0F T act one \“{‘j\a formula YH and if Y| R PLGACEMENP% L{F of a

cyclic m‘\m yl group may be p&rt fre—cyctt+e—s+hudt ure.
Ris th wono- or pol yal cohdl or a ph n G%fﬁcﬁ hg fjormul a
R-(OHs with s [err] 1 198

4. Beta-keto esters accqrding to any of the preceding
claims, wherein Y is the residue of a cyclic ketone
where the carboyl group is part of the cyclic
structure.

5. Beta-keto esters according to any of the preceding
claims, wherein Y is the residue of a lactone,
preferably of an organoleptic lactone.

6. Beta-keto esters according to any of the precedin§
N\ claims, wherein g =2, p =2 and n = 1.

7. Beta-keto esters according to any of the prééeding,
claims, which are cleaved by bacteria, enzymes,
elevated temperature or by acidic or alkaline pH

- values into one or more organoleptic ‘and/or
antimicrobial compounds. . '

8. Beta~keto esters according to ;laim 7, whereby the
enzymes are protease or lipase.

S. Beta -keto esters accordlng to any of the precedlng
claims, being a fragrance precursor.

— 10. Beta-keto esters according to any of the preceding
claims, being a precursor for an organoleptic
masking agent.

11. Beta-keto esters according to any of the preceding
claims, being a precursor for an antimicrobial
agent.

12. Beta-keto esters according to any of the preceding
claims, being a flavour precursor.



[ o i =Y o I q=1 2 V\,hereby REPLACEMENT SHEEdil dues v
i uﬂf t he sane and If p = = 1 feifther Ri1s a
Donfr Wﬁiiﬁ) havi ng nore T4I7an 3 carpon ggoglofpgy ifs ja
cyclu

| act one of ketone. 2. Beta-keto esterfs Jaccording to ¢l 4im 1,
wherein Y is the resi due of an organol eptic ket ~t-actone—

2]

(b

13. Beta-keto esters according to any of the preceding
claims 1 to 12, wherein Y is a residue of the

formula
O
R I =
O R
R2
wherein.'

R! is an aliphatic rest optionally substituted by
one or more cy#loaliphatic or aromatic rests or R?
is an cycloaliphatic rest optionally substituted by
one or more aliphatic rests and
R? 'is H or an aliphatic rest,
R® is H or an aliphatic rest and
R‘, R? and R? may be the same or dlfferent

=0 or 1 and
when x = 1 "R} and R? together form an aliphatic
ring.

Beta-keto esters of formula I according to any of
the preceding claims, wherein R is a residue of
N~ diol, triol, a sugar or of a polymer having more
than 1 OH-group.

=

15. Use of the beta-keto esters of formula I

L
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3. Beta-keto esters according to any of the preceding clainms wherein R

S the"res¥due—ei—a~n9n=fragrzgt pol yal cohol _havi ng_mre HEE+ 3
T ; w6 |REPLACEMENT SHEET
T I
wherein

Y is the residue of an organoleptic ketone
comprising 8 or more carbon atoms or lactone of the
formula YH,

R is the residue of a mono- or polyalcohol or phenol
of the formula R-(OH)s with s'2 1

“ p=.1’ 2

n==1

g 1,2

“whereby if p =1 R is the residue of a polyalcohol or
non-fragrant monoalcohol and/or non-fragrant phenol,
if n > 1 the rests Y may be different or the same as
precursors for organocleptic and antimicrobial
compounds.

16. Use according to claim 15, wherein R is the residue
of a non-fragrant mono- or polyalcohol.
17. Use according to claim 15 or LQ wherein formula I
Y is a residue of the formula
0]
R , ! ~,
SO NERe
R?2 ' ——
THIS SHEET HAS BEEN
REPLACED
This Sheet Has Been Replaced
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Bet a- ket.o..esters according to any of the preceding clains wher ei n

Y bLs-the” Tesidu cycllc ket one where the c%jb@yhrgg wpart of
the \“ \mm“ﬁure . Beta-keto es grs accordl ng.: fé“ ‘t he :
prec wherein Y is the resi of a hactone _ pﬁeferably-
rganbleptlc | actone. 6. Beta-keto esters acoordlng t'o'iany lof the
precedlng clains, wherein g =2, p=2and n =:1.! /. Beta- ket o
esters according to any of the precedlng clalnﬁ which are cleaved by
bacteria, enzynes, el evated tenperature or by dcidic.or.alkaljne;pH
values into one or nore organoleptic and/or antim crobi al
conpounds.

R! is an aliphatic rest optionally substituted by
one or more cycloaliphatic or aromatic rests or R?
is an cycloaliphatic rest optionally substituted by
one or more aliphatic rests and

R? is H or an aliphatic rest,

R® is H or an aliphatic rest and

R', R? and R® may be the same or dlfferent

x = 0 or 1 and

when x = 1 R! and R? together form an aliphatic ring.

Use according to any of the claims 15 to 17 as
fragrance precursors.

19. Use according to any of the claims 15 to ll_aé
flavour precursors.

Uée according to any of the claims 15 to 17 as
precursors for organoleptic masking agents.

8

2l. Use according to any of the claims 15 to 17 as
°  precursors for antimicrobial agents.

22. Precursors for organoleptic compound of the formula

P

N -
wherein : : wum1

THIS SHEET HAS BEEN
7: 2 '”JH - .

This Sheet Has Been Replaced
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“8. Be_L_a_L:..k-et—-&"e"§t"é'r'_§“_-accordi ng to claim?7, whereby_the enzynes are

accor ny of the preceding cl ai-%s, bei ng{a precursor fpr§ an

or ganol*ept’i ¢ maski ng agent. 11. Beta-keto este sﬁﬁcﬁfrﬁiﬁm tjo jany of

t he preceding clains, being a precursor for ah antim crobial agent .
12. Beta-keto esters according to any of the precgdl ng ctarms, fbeing a

fl avour precursor. L

"Y is the residue of a ketone comprising 8 or more
carbon atoms or lactone of the formula YH, and if Y
is the residue of a cyclic'ketone the carbonyl group
may be part of the cyclic structure.

R is the residue of a mono- or polyalcohol of the
formula R-(OB)s with s 2 1

p=1, 2

~ nx1
g=1, 2
whereby if p = 1 R is the residum of a polyalcohol -
or of a non~-fragrant monoalcohol whereby if n > 1
the rests Y may be different or the same.

ect Has Been Replaced

"W



47y 13 Bet a- ket .0 esters accordlng to any of the claims 1 to 12,

V\,hereln Y |s ‘a residue of the fornula Terr] | Gigoal,oog‘f}
. S

R is the residue of a polyalcohol of the formula R-(OH)s with

s 21,

p=1l, 2

n21l and

whereby if n > 1 the residues Y may be different or the .

same

The compounds . of formula I are not limited to any

particular stereoisomers, all possible stereocisomers (E/2

isomers, enantiomers, diastereomers) and all ‘mixtures are

thus 1ncluded wzthln the scope of the invention.

The-compounds of fo:mula I are mostly or nearly'odourless

at room temperature,'atmospheriC'gpnditions and'about 20 to

100 % .relative humidity. However, - under activating

conditions, they are cleaved and one or more active
A

compounds = ~ with- organoleptic and/or antimicrobial -
properties are generated.

REPLACEM_ENT_ SHEET
49 JUN 2000

AL A = §
alels=



mhereln Rlerr].is an allphatlc re5|due optional ly substituted by

one-or nore cycloallphatlc or aromatic resi dues or Rierr] is
an cycloaliphatic resi due optionally substituted by one
or nore aliphatic resi due and Rlerr] is Hor ap—ali-phati-i-c

resi due Rlerr] is Hor an aliphatic residue and HWH&VGHMEW &HHET

and Rlerr] may be the same or different g

§e JUk 2000

the invention provide slow release of the active

. compounds.

- Compounds of formula I wherein Y is the residue of an

Organoleptic ketone or lactone are preferred.

Compounds . formula I wherein R is'the'residue'of a non-
fragrant polyalcohol p especrally hav1ng more than 3 c-
atoms is also preferred : '

One preferredigroup of beta-keto esters'of-formula I are
those in which Y is the residue of a cycllc ketone where
the carbonyl group ‘is part of the cycllc structure.

Another preferred group of beta-keto esters of formula I
are those in which '

Y is a residue of the'formula'
o
R . ”
\(O)x/ R3
. I

wherein R!' is an..-aiiphetio residue optionally
substituted by one or more cycloaliphatic or aromatic
residues or R* is an cycloaliphatic residue optionally

substituted by one or more aliphatic residues,
R’is H or an aliphatic residue.



= Cor 1 and ~ when X = i R[érr] and Rlerr] together forman aliphatic

rlng "~ 14, Beta-keto esters of fornula | according to any of the -
precedi ng clains, wherein Ris a residue of diol, triol, a sugar. of
a polynmer having nore than- 1 OH group. 15. Use of the beta keto
esters of fornula | [err] ' 7

| REPLAC-E’ViENT SHEET

19 JUd 2000

| R3ls H or an allphatlc res1due and

b

Rl, R? and R’ may be the same or different,
=0 or 1 and '

i when X = 1, R' and R? togethér - form an aliphatic.ring.

’Compoundé of . formula I may genérate"'the following
organoleptic ketones of formula YH: |

2-heptyl- cyclopentanone' - g

2,2,6,10- tetramethyltr1cyclo[5 4.0. o(s, 10)]~undecan-4—one _
_benzylacetone* '
1,2,3,5,6,7- hexahydro -1,1,2,3, 3-pentamethyl 4H-1nden-4-
one¥* oo
2,S—dlméthyl-oct—Z-enfséone**-
_2f(butan-2-yli-Cyélohexanqne* 

 2vhexyl—cyclopent-z—ep-l-one* _

- 2—(1;methylethyl)-5%methyl*cYclohexanone*'
2-{2-methylethyl)—S-methyl;cyclbhexanone**
3-methyl-cyclopentadecanone

“ 4-(1,1- dlmethylpropyl)pentyl—cyclohexanone*

3-oxo-2-pentyl-cylepentane-acetlc acid methyl ester**

14(1,2<3,4,5,6;7,8,-octahydro—2,3,8,8-tetramethylj2-.
nﬁphthalenyl)-ethanone*
3-methyl-5-propyl-cyciohex—z-en—l-one*
4-(2,6,G—trimethylcyclohex—l-en-i-yl)butan-Z—one**
4-(2,6,6-trimethylcyclohex-2-en-1-yl)butan~2-one**
2-methyl—5—(l—methylethenyl)—cyclohex—z-en—l—one*
cyclopentadecanone**

1—(4—hydroxyphenyl)-butan-3-one**

4-benzo-1,3~dioxo~-5-yl-but-2-one**

4—(1,3-benzodiokol—5-yl)—2-butanone**



48 ° ‘“ _Wherein - .Y i's the residue of ‘an organol epti c ketone

PP ol o O Ot henat of | the forml & R (G
olya - (.
o A e e .

ey
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Claims

1. Beta—keto esters of.the formula I

- V(/?LOH;-&

Y is the residue of a ketone comprising 8 or more carbon

wherein

N atoms or lactone of the formula YH, and if Y is the
residue of a éyclic ketone the carbonyl ‘group may be part

of the cyclic structure.

R is the residue of a _mono- or polyalcohol or a phenol of

the formula R~(OH)s with s = 1

p=1, 2
nz21
g=1, 2

whereby if n > 1 the residues Y may be different or the

same and if p = n = 1 either R is a nonfragrant monoalcohol

having more than 3 carbon atoms or Y is a 1act9ne or cyclic

. ketone.

2. Beta-keto esters according to claim 1, wherein Y is
the residue of an organoleptic ketone or lactone.

3. Beta-keto esters according to any of the preceding
claims wherein R is the residue of a non-fragrant
polyalcohol having more than 3 C-atoms.



ps=1, 2 .. n.Jerr] 1 q=1 2" “whereby if

rES|due of ~& "pol yaleohol--or non- fragrant’ nonoal coh
non- fra n>1 t he resi dues Y
the - sa ,’,nﬁmﬁwmﬂrs for organgjeptic and antim
16. Useraccor aim 15, wherein Ris the residde
non-fragrant nono- or polyal cohol .
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13. Beta-keto esters according to any of the claims 1 to 12,

_whefein Y is a residue of the formula

R : .
SO R

R2
wherein
_ - R! is an’ aliphatic résidue optionallj-substituted'by
one -Or more'cycloéliphatié or aromatib* ' residues or
- R'l".'_' is - an cycloallphatlc o res:Ldue optionally
substltuted by one or more allphatlc . residue 'énd
" R? is H or an allphatlc _residue . ° ,
R} is H or an aliphatic -‘residue -and

"R!, R? and R3 may be the same or dlfferent
X=0o0r1l and . _
when X =1 R! and R2 together form an allphatlc ring.

14. Beta-keto esters of.formula I according .to any of

the preceding claims, wherein R is a residue of

N ' diol, triol, a sugar or of a polymer having more
than 1 OH-group. ' '

15. Use of the beta-keto esters of formula I




_Use accor di ng to cIa|m15 or 16, wherein i.n fornula | Y is a

g o [FEPLRCRET T

1s6.

48

wherein

Y is the residue of an organoleptic ketone comprising 8 or

more carbon atoms or lactone of the formula YH,

R is the residue of a mono- or-polyaléohol or phenol of

_the formula R-(CH)s; with s 2 1

p=1, 2
n=1

qg=1, 2

whereby if p = 1 R is the residue of a polyalcohol or non-
fragrant monoalcohol and/or non-fragrant phenél, ifn >1

the residues Y may be different or the same as

‘precursors for organoleptic and antimicrobial compounds.

Use according to claim 15, wherein R is the res1due
of a non-fragrant mono- or "polyalcohol.

17. Use according to claim 15 or 16, wherein in fbrmula I

Y is a residue of the formula

I
1
R\(O)x'/ \‘4R3

R2



R[erf] is an aliphatic resi due optlonally substl?g”mwm”

nore“eyc mati c resi due or Rjer _
cycl oal i Jml'm”'“!me'ﬂ” opt | onal | y substituted by

hatic ‘resi err] is Hor an aliphéti
R[err] Is Hor an allphatlc re5|due49 and R err]

may be the sane or different X =0 or 1 and whenj X i
Rlerr] together forman aliphatic ring.. 18. Use accbsding to_any of tfhe
claims 15 to 17 as fragrance precursors. 19. Use accordi ng to any of
theclaimslS;ol?as ] ; S '
, is an allphatlc residue optionally substituted by
- one or more cycloaliphatic or aromatic residue or R!
is an cycloaliphatic' residue optionally substituted
by one or more aliphatic - residue and

R? is H or an aliphatic  residue ,
R} is H or an aliphatic residue and
R!, R? and R® may be the same or -different

0O or 1l and

when'X = 1 - R! and R? together form an aliphaticriing.

~ p 18. Use accordlng to any of the cla:Lms 15 to 17 .a_s.-'.
' fragrance precursors. ' '

19. Use accofding to any of the claims 15 to 17 as
flavour precursors. ' ' B

20. Use.acCOrding to_any of the ¢laims 15 -to 17 as
precursors for organoleptic masking agents.

21. Use according to any of the claims 15 to 17 as
- .precursors for antimicrobial agents.



flavdur precursors.. 20. Use according to any of the clains 15 to 17 as
precursors, for organol eptic masking agents. 21. Use according to any of
the clains 15 to 17 as precursors for antimcrobial agents.

20
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Abstract

The beta-keto esters of formula I are useful for the
delivery of organoleptic compounds, especially for
flavours, fragrances and masking agents and antimicrobial

compounds.



