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PROCESS FOR THE PREPARATION OF METHOXYMELCNAL

This invention relates to the compound 6-methoxy 2,6-dimethylheptanal
(methoxymelonal), a method of forming the compound and compositions containing said

compound.

Methoxymelonal is a known perfume ingredient. It is a classical perfume ingredient with a
powerful fruily, {loral and green note. it is currently prepared by a 4-step synthesis that is
described in German patent application DE2624104 filed in 1976. The synthesis proceeds
by the epoxidation of methoxycitronellenc, followed by alkaline hydrolysis of the epoxide
to form a diol, which is in turn is oxidised to a ketoalcohol. Finally the ketoalcohol is

cleaved to yield methoxymelonal.

This synthetic pathway is somewhat complicated and the compound is consequently
expensive to prepare. As a result, despite its atiractive odour characteristics,
methoxymelonal currently is used in low volumes and in high end products such as fine

perfumery.

There remains a need {o provide a process of producing methoxymelonal in a relatively low

cOst manner.

The invention provides in a first aspect a process of forming methoxymelonal comprising
the steps of subjecting citronellene (2) to ozonolysis, followed by a reductive work-up to

give methoxymelonal. The synthesis is set out in the scheme below:

2. Reduction
2 1

Methoxymelonal

Ozonolysis reactions are well known in the art of synthetic organic chemisiry and are
described in detail in text books. As such. there is no need to go into great detail here. In a
specific embodiment, however, ozonolysis is carried out by bubbling ozone through a
solution of the starling material {2) in a suifable solvent, for example a lower alcohol, e.g.
methanol, or water al a temperature range of about -70 to +50 degrees centigrade, more

particularly about 0 degrees to +30 degrees centigrade.
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Reductive work-up, e.g. hydrogenation, is kkewise well known in the art of synthetic
organic chemistry and there is no need to enter into great detail here. In a specific
cnbodiment, however, to the reaction product from the ozonolysis sicp is added a reducing
agent, ¢.g. palladium supported on carbon under an atmosphere of hydrogen,
Hydrogenation may proceed at a temperature range of about -40 10 +30. more particularly

about -20 degrees centigrade.

in another particular embodiment, the reductive work-up can be performed in agueous.

sulfite solutions, as set forth in more detail in example 2, below.

Methoxymelonal thus formed can be purified using standard purification techniques well
known in the art, {for example chromatographic technigues, such as silica gel

chromatography.

The starting material (2} is citronellene and is a readily available starting material.

Citronellene synthesis is described in the literature. see for example GB 859568.

As stated hereinabove, methoxymelonal is a well known perfumery ingredient and it can be
compounded according to known techniques with other perfumery ingredients 1o {orm
{ragrance composilions. Said other perfumery ingredients are well known in the art and
many are described in “Perfume and Flavour Chemicals™, S. Arclander, Allured Publishing

Corporation, 1994, 11.. USA, which is incorporated herein by reference.

In particular, methoxymelonal is a fragrance that is somewhat similar in character and
odour profile as p.iert-butyl-alpha-methyldihydrocinnamic aldehyde, which is also known
as Lilial* This is a discovery of some interest to perfumers as the use of Lilial has recently
come under scrutiny pursuant 1o reports that it might have mutagenic properties. Lilial is an
extremely important molecule in the fragrance industry as it is used in very high volumes in
all manner of consumer product applications. 1 would be highly desirable to find a perfume
ingredient that was able to substantially replace Lilial in perfumery for use in conswmer
product applications, such that perfume compositions could be created having a hilial-like

odour that contain reduced levels of lilal, or even no lilial.

Accordingly. in another aspeet of the present invention there is provided a method of

producing a tilial-like odour in a composition comprising the step of adding o said
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composition methoxymelonal formed according to a process herein described.

In yet another aspect of the invention there is provided a composition having a lihal-like

odour comprising methoxymelonal formed according to a process herein described.

Of course, methoxymelonal does not have an odour profile that corresponds precisely to
that of Lilial. As such, in a particular embodiment of the present invention methoximelonal
is formulated with one or more additional fragrance ingredients that together provide a

[ragrance impression that is substantially equivalvent to Lilial.

By “substantially equivalent” is meant that a panel of non-experts, e.g. a consumers would
be unable to detect a difference between a consumer product, e.g. a detergent, conlaining

lilial and the same product containing the replacement fragrance.

In a particular embodiment of the present invention methoxymelonal prepared according to
the method described hercin may be mixed with one or more ingredients selected from the
group consisting of: 3-(4-tert-Butylphenyl)propionaldehyde (Bourgeonal), 2-Methyl-4-
phenylbutan-2-ol (Dimethyiphenylethylcarbinol), cis-4-(1sopropyl)cyclohexanemethanol
(Mayol), 1-(1-hydroxyethyl)-4-(i-methylethylcyclohexane (Mugetanol), (4-Methyl-3-
pentenyl)cyclohexenecarbaldchyde (Citrusal), 3-(p-(2-Methylpropyl)phenyl)-2-
methylpropionaldehyde (Silvial), 3-p-Cumenyl-2-methylpropionaldehyde
(Cyclamenaldehyde), mixture of: cis-tetrahydro-2-isobutyl-4-methylpyran-4-ol; trans-
tetrahydro-2-isobutyl-4-methylpyran-4-ol (Florol), 5,9-Dimethyl-4,8-decadienal
(Geraldehyde), beta.-methyl-3-(1-methylethyl)benzenepropanal (Florhydral), Octahydro-
8.8-dimethylnaphthalene-2-carbaldehyde (Cyclomyral), alpha.-Methyl~1,3-benzodioxole-5-
propionaldehyde (Helional}, 5-Methyl-2-(1-methylbutul}-5-propyl-1.3-dioxan (Troenan), 3-
(o-Ethyiphenyl)-2,2-dimethylpropionaldehyde (Floralozone), Farnesol, 3,7.11-
Trimethyldodeca-1.6.10-trien-3-o0l, (mixture of isomers) {Nerolidol), Cyclohexylsalicylate,
Hexylsalicylate, Benzylsalicylate, Amylsalicylate, Triethylcitrate, Dipropylenglycol. n-
Penty| salicylate; Methyl-N-(7-hydroxy-3,7-dimethyloctylidene)anthranilate; Benzoic acid.
2-hydroxy-. phenylmethyl ester; 4-(1.1-Dimethylethyl)benzenepropanal; Benzoic acid, 2-
hydroxy-, 3-hexenyl ester, (Z)-: Acetaldehyde, [(3,7-dimethyl-6-octenyl)oxyl-; Propanal, 3-
(4-isopropylphenyl)-; Benzoic acid, 2-hydroxy-, cyclohexyl ester: Octahydro-8,8-
dimethylnaphthalene-2-carboxaldehyde; dl-3.7-Dimethyl-6-octen-1-0l; trans-3,7-Dimethyl-

2.6-octadien-I-ol: Cyclopentan-i-ol, 2 Pentyl; Benzencpropanal, .alpha.-methyl-4-(1-
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methylethyl)-; Octahydro-4,7-methanoindanilydenebutanal; 1,6-Nonadien-3-ol, 3,7-
dimethyl-; 4,8-Dimethyldeca-4,9-dienal; Benzenepropanal, .beta.-methyl-3-(1-
methylethyl)-; 2-(2-Methylpropyl}-4-mcthyl-tetrahydro-21-pyran-4-ol; 2-Buty! -4,6-
dimethyldihydropyran (isomers); Benzoic acid, 2-hydroxy-, hexyl ester; 2-Methyl-3-(3,4-
methylenedioxyphenyl)-propanal; Octanal, 7-hydroxy-3,7-dimethyl-; 1,6-Octadien-3-ol,
3,7-dimethyl-; 3-Cyclohexene-1-carboxaldehyde, 4-(4-hydroxy-4-methylpentyl)-; 2,2-
Dimethyl-3-(3-metlylphenyl)-propanol; Cyclohexanemethanol, 4-(1-methylethyl)-, cis-; 2-
Naphthaldehyde, 1.2,3.4,5,6,7,8-octahydro-8,8-dimethyl- (mixture); 2,6-Dimethyl-3-
heptenal; 1-(4-Isopropyleyclohexyl)ethanol; 3-methyl-4-phenyibutan-2-ol; Dimethyl
pheny! Propanol; TH-Indene-ar-propanal. 2,3-dihydro-1,1-dimethyl-; Lilial/methyl
anthranilate Schiff base; 2-Cyclohexylidene-2-phenylacetonitrile; 3-Methyl-3-phenyl-1-
pentanol; T-methyl-3-(2-methylpropyl)eyclohexan-1-ol; 2-Methyl-3-(4-(2-
methylpropyl)phenyl)propanal; 3-(4-1sobutyl-phenyl)-2-methyl-propionaldehyde; 2-
Octanol, 2,6-dimethyl-; 3,7-Dimethyloctanol-3; 2-[(4-methylphenyl)methylenel-heptanal;
Methyl 2-hexyl-3-oxo-cyclopentanecarboxylate; alpha-Hexylcinnamaldehyde;
Cyclopentaneacctic acid, 2-ox0-2 Pheny!l-, methyl ester; (3-hydroxy-2-butanone); 2,6,10-
Trimethyl-9-undecenal; 2-H 1., 5-Benzodioxepin-3(4H)-one, 7 propyl-; 411-4A, 9
Methanoazuleno (5.6 d)- 1,3-dioxole, octahydro 2,2,5.8,8,9a-hexamethyl-; 3a,6,6,9a-
Tetramethyl-dodecahydronaphtho|2,1-blfuran; 7(3-methyl butyl) -1,5-Benzodioxepin-3-
one; 2-Ethyl-4-(2,2 3-trimethylcyclopent-3-enyl-1)-2-buten-1-ol; 3,4-
Dioxy(cycloacetonyi)toluene; 3a,6,6.%a-Tetramethyl-dedecahydronaphtho{2,1-bifuran; 2-
Propenol-1.3-phenyl-; 3,7-Dimethyl-2,6-octadienal; Hexahydro-4,7-methanoinden5(6)yl
isobutyrate; Hexahydro-4,7-methanoinden-5(6)-y! acetate; Hexahydro-4,7-methanoinden-
5(6)-yl propionate; Cyclohexadecanolide; 8-Cyclohexadecen-l-one; Cyclopentadecanone;
4-(2.6,6-Trimethyl-3-cyclohexen-1-yl)-but-3-en-4-one; 3-Methyl-5-(2,2,3-trimethyi-3-
cyclopenten-1-y1)-4-penten-2-ol (& isomers); 1,6-Ocladiene, 3-(1-ethoxyethoxy)-3,7-
dimethyl-; Benzaldehyde. 3-ethoxy-4-hydroxy-: 1.4-Dioxacycloheptadecane-5,17-dionc; 4-
Cyclopentadecen-i-one. (2)-; Oxacyclohexadecan-2-one; alpha,alpha-Dimethyl-p-
cthylphenylpropanal; 1,4, Cyclohexancdicarboxylic acid, diethyl ester; pamma-
Decalactone; Oxacyclohexadecen-2-one; 1-Propanol, 2-[1-(3.3-dimethyl-cyclohexyl)
ethoxyl-2-methyl-propanoate; 1.3,4,6,7,8-Hexahydro-4.6.6.7.8.8-hexamethyl-cyclopenta-
(g)-2-benzopyran; Cyclododecanccthanol, .beta.-methyl-; 3-Acetyl-3.4,10,10-

tetramethylbicyclo[4.4.01decane; [sohexenyl cyclohexenyl carboxaldehyde; 4-Acetoxy-3-
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pentyl-2H-ietrahydropyran and isomers; (1-Methyl-2-(1,2,2-trimethylbicyclo[3.1.01-hex-3-
ylmethyl)cyclop- ropyl)methanol (Mixture of diasterecisomers); Dodecanal; gamma-
Methy] benzenepentanal; 5-Cyclopentadecen-1-one, 3 Methyl; 7-Acetyl-1,1,3,4,4,6-
hexamethylietralin; 2-(2(4-Methyl-3-cyclohexen-1-yl)propyl)-cyclopentanone; 1-(2,2,6-
Trimethylcyclohexyl)hexanol-3; 1-(1,I-dimethylpropyl)-4-ethoxycyclohexane (mixture of
cis & trans isomers); 4-(4-Hydroxyphenyl)butanone-2; 2-Norpinene-2-
Propionaldehyde,6,6-Dimethyl; Acctic Acid, (1-oxopropoxy)-1-(3,3-dimethylcyclohexyl)
ethyl ester: 2-ethyl-4-(2,2,3-trimethyl-3-cyclopenten-1-y1)-2-buten-1-ol;
Cyclohexadecanolide and Cyclopentadecanone mixture; Terpineol (alpha,beta,gamma);

Benzaldehyde, 4-hydroxy-3-methoxy-; and 5-Cyclohexadecenone-1.

WO02009027957, which is hereby incorporated by reference, describes a series of mixtures
of ingredicnts that may be ecmployed in a perfume composition. In particular embodiments
of the prescnt invention the methoxymelonal of the present invention may be admixed with

one or more of these ingredients, or with particular cocktails or mixtures described therein.

Methoxymelonal may be employed in compositions as hereinabove described in amounts

ranging from 0.01 to 30% by weight of the perfume composition.

Any of the ingredicnts aforementioned that may be co-formulated with methoxymelonal to
forin a perfume composilion may be employed in amounts ranging from 1 to10% by weight

of the perfume composition.

The lilial replacement composition need not be limited to a mixture of those ingredients
mentioned above, and other ingredients commonly used in perfumery may be employed.
for example any of those ingredients described in the Arctander reference described above,
including essential oils, plant extracts, absolules, resinoids, odourants obtained from natural

products and the like.

Perfume compositions of the present invention may also contain cornmmonly employed

adjuvants such as solvents, ¢.g. ethanol or dipropylene glycol, emulsifiers and the like.

The lilial replacement composition uses a mixture of ingredients to reproduce the character
of a single ingredient. These ingredients all have different properties, such as volatility and

substantivity. Accordingly, for the replacement composition to retain a coherent character
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of lilial, it may be desirable to accelerate or retard the relcase of one or more ingredients
depending on the particular end use. For example, when the perfume composition is to be
used in a laundry detergent composition, it might be desirable 1o formulate one or more
non-substantive ingredients in a delivery vehicle that provides the ingredient(s) with the

requisite substantivity such that the character of lilial is evident on the laundered fabric.

Alternatively, in an end use application where a perfume is expected 1o bloom upon
dilution, such as in the case of a hard-surface cleaner, it will be desirable to formulate the
ingredients in such a manner that the individual ingredients develop at substantially the

same rate during the cleaning period.

Accordingly, onc or more of the ingredients employed in said perfume composition may be
formulated in a delivery vehicle to provide a desired effect. Delivery vehicles may include
encapsulates. Alternatively, the delivery vehicle may be in the form of a solid support, ¢.g.
a polymeric support material onto which one or more perfume ingredients may be
chemically or physically bound. Still further, one or more perfume mgredients may be
dissolved or dispersed in a matrix material, which serves to control the rate at which said
ingredient or ingredients emanates. In yet an alternative embodiment, one or more
ingredients may be supported on a porous substrate, such as a cyclodexirin or a zeolite or
other inorganic material. In a still further embodiment, one or more ingredients may be
provided in the form of a pro-perfume, which will react in a suitabie environment 1o release

the perfume ingredient in a controlled manner.

Heretofore, the use of methoxymeclonal has been somewhat limited 1o fine perfumery
because of its prohibitive expense, however, the lower production costs associated with the
process of the present invention means that it can have much wider application in all

manner of household and personal care products.

A non-limiting list of applications include a textile treatment product, an ironing aid, a
cleaning cloth, a laundry detergent, a cleaning product, in particular, for hard and/or sofi
surfaces, a household cleaner, a care product, a wash care product, a laundry care product, a
room fragrancer, and air {reshener. a conditioner, a colorant, a fabric conditioner, a
conditioning substrate, a pharmaccutical, a crop protection product, a pelish, a food. a
cosmetic product, a fertilizer, a building material, an adhesive, a bleach, a decalcifier, an

autocare product, {loorcare product. cookercare product, leathercare product or furniture
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care product, a scourer, a disinfectant, a fragrancer, a mold remover.

Particular examples of cleaning products include the toilet cleaners or lavatory cleaners,
these products being supplied in the form of powders, blocks, tablets or liquids, or gels,
pipe-cleaning products or drain cleaners, universal or all-purpose or general-purpose
cleaners, such as those used universally for all hard surfaces in the household and in
commerce that can be wiped down wet or damp, sanitary cleaners, oven cleaners or grill
cleaners which may be presented in the form of gels or foam sprays, metal polishes,
including those supplied as polishing cloths, dipping baths, pastes, and liquids; glass
cleaners and window clecancrs; all special-purpose cleaning products, for example those for

glass-ceramic hobs; carpet cleaners and stain removers.

Particular examples of autocare products include paint preservers, paint polishes, paint
cleaners, wash preservers, shampoos for auto washing, auto-wash and wax products,
polishes for trim metals, protective films for trim metals, plastics cleaners, tar removers,

screen cleaners, engine cleaners and the like.

Particular examples of cosmeltic products include casmetic skincare products, e.g. bath
products, skin washing and cleansing products, skincare products, eye makeup, lip care
products, nail care products, intimate care products, foot care products; cosmetic products
with specific effects, such as sunscreens, tanning products, de-pigmenting products,
deodorants, antiperspiranis, hair removers, shaving products: cosmetic dental-care products,
such as dental and oral care products, toothcare products, cleaners for dental prostheses,
adhesives for dental prostheses; cosmetic hair care products, e.g. hair shampoos, hair care

products, hair sctting products, hair-shaping products, and hair coloring products.
Particular examples of textile ireatment products include detergents or fabric conditioners.

Particular examples of air {resheners and room fragrancers include fragrancers for spaces

such as autos. cupboards, dishwashers, refrigerators or shoes. and vacuum cleaners.
Examipie 1

In a 1500 ml flask, 90g of methoxy citronellene 2 was dissolved in 200 ml of methanol. The
mixture was cooled to -65 °C and ozone was bubbled through the mixture leading to an

increased temperature of -55 °C. Afier 1.5h, the apparatus was evacuated in slight vacuum
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and flushed with nitrogen. This procedurc was repeated a few times in order to make sure
that ozone and oxygen were removed. Next, 5.0g of palladium on carbon (10%) were added
to the mixture at -20 °C and the nitrogen atmosphere was replaced by hydrogen. Under
vigorous stirring, the hydrogenation proceeded while the temperature rose to +30 °C during
3 h. The internal temperature was then kept at 25 °C until no further hydrogen up-take was
observed. The catalyst was filtered ofY, the filtrate was concentrated in vacuo and the
residue was purified by chromatography on silica (hexane:MTBE 96:4) to yicld 26g (20%)

of pure methoxymelonal (1).

) 2. Hp, PA/C 1

Methoxymelonal

Example 2

In a 250 m! flask, 8.5g of methoxy citronellene 2 was suspended in 50 ml of water. The
mixture was cooled to 0 °C by an icc-water bath. Under vigorous stirring, ozone was
bubbled through the mixture leading to an increased temperature of 10 °C. After 30 min,
the ozonizer voltage was set {o zero, and the reaction was flushed with oxygen for 5 min in
order to make sure that ozone were removed. Then the reaction mixture was transferred to a
dropping funnel and added dropwise to 125 mL aqueous solution of 10% sodium sulfite at
85 °C. After completion of the addition, the mixture was heated at 95 °C for 30 min. Then
the reaction mixture was cooled to room temperature and extracted 3 times with iso-hexanc
(150 mL). The combined org. layers were dried (MgSQj) and evaporated in vacuo. The
residuc was purified by distillation to give 3.8g (44%) of pure methoxymelonal (1). Boiling
point: 90-95°C/0.20 mbar.

\O></\)\/ 1. 05, 0°C - \OX/\J\&O

2 2. aq. Na;80;
1

Methoxymelonal




Claims

1. A process of forming methoxymelonal comprising the steps of subjecting methoxy
citronellene (2) to ozonolysis, followed by a reductive work-up to give methoxymelonal,

and the synthesis is set out in the scheme below:

Y

2. Reduction
2 1
Methoxymelonal
2. A process according to claim 1 wherein ozonolysis is carried out int a solvent

selected from methanol or water.

3. A process according to claim 1 or claim 2 wherein the reductive work-up step is a

hydrogenation carried out using palladium as a catalyst.

4, A process according to claim 1 or claim 2 wherein the reduction step is carried out

using sulfites as reducing agents.



