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NOVEL DIENOQATES AND THEIR USE IN PERVFUME COMPOSITIONS

Status of Related Applications

This apphication claims priority to U.S. provisional application 62/641,466 filed March

12, 20138, the content hereby incorporated by reference as 1t set forth in its entirety.

Field of the Invention

The present mvention relfates to new chemical entitics and the incorporation and use of

the new chemical entities as fragrance materials.

Backeround of the Invention

There is an ongoing need in the fragrance industry to provide new chemicals to give
perfumers and other persons the ability to create new fragrances for perfnes, colognes and
personal care products. Those with skill in the art appreciate how differences m the chemical
structure of the molecule can result in significant differences in the odor, notes and
charactenstics of a molecule. These vanations and the ongoing need to discover and use the
new chemicals in the development of new fragrances allow the perfumers to apply the new

compounds in creating new fragrances.
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Summary of the Invention

The present invention provides novel compounds and their unexpected advantagecus
use i enhancing, improving or modifving the fragrance of pertinncs, colognes, totlet water,

fabric care products, personal products and the like.

More specifically. the present invention relates to ethyl nona-3,8-diencate represenied

by Formula I set forth below:

O

HZCMQAC »

Formulal

3

Another embodiment of the present invention relates to a fragrance composition

comprising the above novel compounds.

Ancther embodiment of the present invention relates to a fragrance product comprising

the above novel compounds.

Another embodiment of the present invention relates to a method of improving,
enhancing or modifying a fragrance formulation comprising the step of adding an olfactory

acceptable amouont of ethyl nona-3 8-diencate to the fragrance formulation.

Another embodiment of the present invention relates to a method of counteracting
malodor in an air space or a substratc comprising the step of mtroducing a malodor

counteracting effective amount of ethyl nona-3, 8-diencate.

These and other embodiments of the present wvention will be apparent by reading the

following specification.
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Detailed Deseription of the Invention

Those with skill in the ait will recognize that ethyl nona-3,8-diencate contains olefin
stereoisomers of ethyl (#)nona-3.8-dienoate and cthy! ()-nona-3,8-dienoate. It is intended
herein that the compounds described herein include 1someric mixtures as well as single isomers
that may be separated using technigues known to those having skill in the art.  Switable
techniques include chromatography such as high performance hiquid chromatography, referred
to as HPLC, and particularly silica gel chromatography and gas chromatography trapping
known as GC trapping. Yet, commercial products are mostly offered as isomeric mixtures. The
term “a compound” i3 understood to mean ethyl (/)-nona-3 8-diencate, ethyl {(Z}-nona-3 8-
diencate or a mixture thereof. The preparation of the compounds of the present invention is
detatled in the Examples. Materials were purchased from Aldrich Chemical Company unless

noted otherwise.

The compounds of the present nvention, for example, possess strong and complex
froity, fresh, green, juicy, citrusy, piney and gourmand-like notes. The use of the compounds of
the present invention is widely applicable n current perfumery products, including the
preparation of perfumes and colognes, the perfuming of personal care products such as soaps.
shower gels, and hair care products, fabric care products, air fresheners, and cosmetic
preparations. The present invention can also be used to perfume cleaning agents. such as, but
not Hinited to detergents, dishwashing materials, scrabbing compositions, window cleaners and

the like.

In these preparations, the compounds of the present invention can be used along or in
combination with other perfuming compositions, solvents, adjuvants and the hike. The nature
and variety of the other ingredients that can also be emploved are known to those with skill in
the art. Many types of fragrances can be emploved in the present invention, the only limitation
being the compatibility with the other components being emploved. Suitable fragrances include
but arc not limited to fruits such as almond, apple, cherry, grape, pear, pincapple, orange,
strawberry, raspberry; musk, flower scents such as lavender-like, rose-iike, ms-like, camation-
hike. Other pleasant scents inclade herbal and woodland scents derived from pine, sprace and
other forest smells. Fragrances may also be derived from various oils, such as essential oifs, or

from plant matcrials such as peppermint, spearmint and the like.
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A bist of suitable fragrances is provided in US Pat. No. 4,534 891, the contents of which
are mcorporated by reference as if set forth in its entirety. Another source of suitable fragrances

1s found in Perfumes. Cosmetics and Soaps. Second Edition, edited by W. A, Poucher, 1959,

Among the fragrances provided in this treatise are acacia, cassie, chypre, cvclamen, fern,
gardemia, hawthorn, heliotrope, honevsuckle, hvacinth, jasmine, lilac, lily, magnolia, mimosa,
narcissus, freshly-cut hay, orange blossom, orchid, reseda, sweet pea, trefle, tuberose, vamlla,

violet, wallflower, and the like.

The compounds of the present invention can be used in combination with a
complementary fragrance compound. The term “complementary fragrance compound” as used
hercin is defined as a fragrance compound selected from the group consisting of 2-[{4-
methyiphenvhmethylenej-heptanal (Acalea), 1so-amyl oxyvacetic acid allviester (Allyl Amyl
Glyeolate),  4.4,10,10,11,12,12-heptamethyvi-3-oxatricyelof 7.3 .0.0<2 6>]dodecane (Amber
Xtreme), (3,3-dimethyleyclohexylethyvl ethyl propane-1,3-dicate (Applelide), (#/7)-1-cthoxy-
I-decene {Arctical), Z-ethyl-4-(2,2 3-trimethyl-3-cyclo-penten-1-vi}-2-buten-1-ol {Bacdanol}, 2-
methvi-3-{(1,7, 7-trimethyibicyclo|2.2 1 hept-2-vhoxv] exo-1-propanol (Bomafix), 1,2,3,5.6,7-
hexahydro-1,1,2,3,3-pentamethyl-4H-inden-4~one {Cashmeran),
trimethyleyclopentenylmethyvioxabicyclooctane  (Cassiffix), 1, 1-dimethoxy-3,7-dimethy]-2 6-
octadiene (Cural DMA), 3,7-dimethyl-6-octen-1-0l {(CitroncHol), 3A,4,5.6,7 7A-hexahydro-4,7-
methano-/ H-inden-5/6-v1 acetate {Cyclacet), 3A.4.5,6,7,7A-hexahydro-4,7-methano-/H-inden-
5/6-v] propinoate (Cyclaprop), 3A.4,5,6,7, 7A-hexahydro-4, 7-methano- 1 G-inden-3/6-y1 butyrate
{Cyclobutanate}, 1-(2.6,6-trimethvi-3-cyclohexen-1-yl3-2-buten-1-one (Delta Damascone), 3-(4-

cthylphenyb-2 2-dimethyl  propanenitrile  {Flewraml), 3-({/P-cthyiphenyl) 2 2-dimethyl

propionaldchyde (Floralozone), tetrahydro-4-methvi-2-(2-methvipropvl}-2H-pyran-4-ol
{Florniffol}, 1,3,4,6,7.8-hexahvdro-4,6,6,7 8, 8-hexamethyicvelopenta-gamma-2-benzopyran

(Galaxohde)y, 1-(5.5-dimethvi-1-cyclohexen-1-vlipent-d-en-l-one  (Galbasconeg), E/Z-3.7-
dimethyl-2 6-octadien-1-vl acetate {Geranyl Acetate}, o-methyi-1 3-benzodioxole-5-propanal
(Helional),  1+(2,6,6-trimethyl-2-cyclohexen-1-vi)-1,6-heptadien-3-one  (Hexalon),  (£3-3-
hexenyi-2-hydroxybenzoate (Hexenyl Salicvlate, CIS-3}, 4-(2,6,6-trimethyl-2-cyclchexen-1-v1)-
3-buten-2-one  {donone ), 1-(1,2,3.4.5,6,7.8-octahydro-2,3,8, 8~tetramethyl-2-naphthalenyi)-
cthan-1-one (Iso E Super), methyl 3-oxo-2-pentyicyvelopentancacctate (Kharismal), 2,2.4-

trimethyl-4-phenyvl-butanenitnile  (Khusiul), 3,4.5,6,6-pentamethylhept-3-en-2-one (Koavone),
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3/4-(4-hydroxy-4-methyl-pentyl)  cyclohexene-1-carboxaldehvde (Lyral), 3-methyl-4-(2,6,6-
trimethyl-2-cyclohexen-i~vi)-3-buten-2-one  (Methyl  lonone  v),  1-(2,6,6-trimethyl-2-
cyclobexen-1-yl} pent-1-en-3-one (Methy! Ionone o« Extra, Methyl lonone N}, 3-methyl-4-
pheavibutan-2-ol (Muguesia}, cyclopentadec-4-en-1-one {(Musk 74} 3345 5-pentamethyl-
11,13~dioxatricyclo]7.4.0.0<2, 6> ltridec-2(6)~ene  (Nebulone), 3,7-dimethyi-2 6-octadien-1-vi
acetate (Neryl Acetate), 3,7-dimethyl-1,3,6-octatriene (Ocimene), ortho-tolviethanol (Peomosa),
3-methyi-S-phenylpentanol (Phenoxanol), 1-methyi-4-(4-methyvl-3-pentenyl) cyclohex-3-ene-1-
carboxaldehyde {(Precvelemone B), 4-methyl-8-methylene-2-adamantanol (Prismantol), 2-cthyl-
4-(2.2 3-tnmethyl-3-cyclopenten-i-yi-2-buten-1-ol  (Sanjinol}, 2-methyvi-4-(2,2,3-trimethyl-3-
cvelopenten-i-vi)-2-buten-1-0l  (Samtaliff),  3-[cis-4-(Z~methvipropylicyciohexylipropanal
(Starfleur), Terpineol, 2.4-dimethyl-3-cyclohexene-1-carboxaldehvde (Tuplal), decahydro-
2.6,6,7.8 8-hexamethvl-2H-indeno[4,5-Blfuran  (Trisamber}, 2-tert-butyleyelshexyl  acetate
{(Verdox), {3E)-4-methyidec-3-en-5-one {Vendian), 4-tert-butyleyclohexyl. acetate (Vertenex),
acetyl cedrene (Vertofix), 3.6/4,6-dimethylcyclohex-3-ene-1-carboxaldchyde (Vertoliff) and

(32)-1-[(2-methyl-2-propenyioxy}-3-hexene (Vivaldie).

Complexity of odor notes refers to the presence of multiple and/or mixed but defined
odors rather than a singie note or a tew casily identifiable notes. High levels of complexity are
also assigned to compounds that possess ambiguous and somechow hard-to-define notes because
of direct contnibution or the many olfactive combinations of odors produced.  Fragrance

maternials of high level complexity are considered having unuseal and high quality.

The term “alkyl” means a linear or branched saturated monovalent hvdrocarbon, e g,
methyl, ethvl, propyl, Z-propyl, butyl (including all isomeric forms), pentyl {(meluding all
isomeric forms), hexyl (including all isomernic forms), and the like. The term “alkenyl” means a
Enear or branched unsaturated, aliphatic hyvdrocarbon containing at least one carbogn-carbon
double bond. The term “alkylenc” refers to bivalent alkyl  Examples include —-CHy—, -

CE—E;CH;,—, —C‘Hzc}‘{z(}h—, —Cg‘iz( C}‘E)C}Ez—, —CHCH zC}EzC‘Hz—, and the tike.
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The terms “fragrance formulation™, “fiagrance composition”, and ‘“perfume
composition” mean the same and refer to a consumer composition that is a ouxture of
compounds including, for cxample, alcohols, aldchydes, ketones, esters, cthers, lactones,
nitriles, natural oils, synthetic oils, and mercaptans, which are admixed so that the combined
odors of the individual components produce a pleasant or desired fragrance. The fragrance
formulation of the present invention is a consumer composition compnsing a compound of the
present invention. The fragrance formulation of the present invention comprises a compound of

the present invention and further a complementary fragrance compound as defined above.
J S

The term “fragrance product” means a consumer product contaming a fragrance
mgredient that adds fragrance or masks malodor. Fragrance products may include, for example,
perfumes, colognes, bar soaps, liguid soaps, shower gels, foam baths, cosmetics, skin care
products such as creams, lotions and shaving products, hair care products for shampooing,
rinsing, conditioning, bleaching, coloring, dyeing and styling, deodorants and antiperspirants,
feminine care products such as tampons and feminine napkins, baby care products such as
diapers, bibs and wipes, family care products such as bath tissuecs. facial tissucs, paper
handkerchiefs or paper towels, fabric products such as fabric softencrs and fresheners, air care
products such as air fresheners and fragrance delivery systems, cosmetic preparations, cleaning
agents and disinfectants such as detergents, dishwashing materials, scrubbing compositions,
glass and metal cleaners such as window cleaners, countertop cleaners, floor and carpet
cleaners, toilet cleaners and bleach additives, washing agents such as all-purpose, heavy duty,
and hand washing or fine fabric washing agents meluding laundry detergents and rinse
additives, dental and oral hygiene products such as tocthpastes, tooth gels, dental flosses,
denture cleansers, denture adhesives, dentifrices, tooth whitening and mouthwashes, health care
and nutritional products and food products such as snack and beverage products. The fragrance
product of the present invention is a consumer product that contains a compound of the present
mvention. The fragrance product of the present invention contains a compound of the present

mvention and further a complementary fragrance compound as detined above.
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The term “mmproving” in the phrase “improving, enhancing or modifving a fragrance
£ ] £ YiHig £

formulation” is understood to mean raising the fragrance formulation to a more desirable
character. The term “enhancing” is understood to mean making the fragrance formulation
greater in effectiveness or providing the fragrance formulation with an improved character. The
term “modifving” is understood to mean providing the fragrance formudation with a change i

character.

The term “olfactory acceptable amount” is understood to mean the amount of a
compound in a fragrance formulation, wherein the compound will contribute its individual
olfactory characteristics. However, the olfactory effect of the fragrance formulation will be the
sum of effect of cach of the fragrance ingredients. Thus, the compound of the present invention
can be used to improve or enhance the aroma characternistics of the fragrance formulation, or by
modifying the olfactory reaction contributed by other ingredients in the tormulation. The
olfactory acceptable amount may vary depending on many factors including other ingredients,
their relative amounts and the olfactory effect that is desired. The amount of the compounds of
the present invention employed in a fragrance formulation varies from about 0.005 to about 70
weight percent, preferably from 0.005 1o about 50 weight percent, more preferably from about
0.5 to about 25 weight percent, and even more preferably from about 1 to about 10 weight
percent. Those with skill in the art will be able to employ the desired amount to provide desired

fragrance cffect and udensity.

In addition to the compounds of the present invention, other materials can also be used
in conjunction with the fragrance formulation to encapsulate and/or deliver the fragrance. Some
well-known materials are, for example, but not hmited to, polvmers, oligomers, other non-
polymers such as surfactants, emulsifiers, hpids mcluding fats, waxes and phospholipids,
organic otls, mineral oils, petrolatum, natural oils, perfome fixatives, fibers, starches, sugars and
solid surface materials such as zeolite and silica.  Some preferred polyvmers include
polvacrylate, polyurca, polvurcthane, polyvacrviamide, polyester, polyether, polvamide,
poly(acrvlate-co-acrvlamide), starch, silica, gelatin and gum Arabic, alginate, chitosan,

polviactide, poly(melamne-formaldehvde}, poly(urea-formaldehyde), or a combination thereof.
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When used i a fragrance formulation these mgredients provide additional notes to
make a fragrance formulation more desirable and noticeable, and add the perception of value.
The odor gualitics found in these materials assist in beantifving and cnhancing the finished

accord as well as improving the performance of the other matenals in the fragrance.

In addition, the compounds of the present invention are also surprisingly found to
provide supenor ingredient performance and possess uncxpected advantages in malodor
counteracting applications such as body perspiration, environmental odor such as mold and
mildew, bathroom, and etc. The compounds of the present invention substantially eliminate the
perception of malodors and/or prevent the formation of such malodors, thus, can be utilized

with a vast number of functional products.

Examples of the functional products are provided herein to llustrate the various aspects
of the present mvention. However, they do not mtend to limit the scope of the present
mvention. The functional products may mclade, for example, a conventional room freshener
{or deodorant) composition such as room treshener sprays, an acrosol or other spray, fragrance
diffusers, a wick or other biguid system, or a solid, for instance candies or a wax base as in
pomanders and plastics, powders as in sachets or dry sprays or gels, as in solid gel sticks,
clothes deodorants as applied by washing machine applications such as i detergents, powders,
hiquids, whiteners or fabric softencrs, fabric refreshers, linen spravs, closet blocks, closet
acrosol sprays, or clothes storage areas or n dry cleaning to overcome residual solvent notes on
clothes, bathroom accessorics such as paper towels, bathroom tissues, sanitary napkins,
towellets, disposable wash cloths, disposable diapers, and diaper pail decdorants, cleansers such
as disinfectants and toilet bowl cleaners, cosmetic products such as antiperspirant and
deodorants, general body deodorants in the form of powders, aerosols, hiquids or sohd, or hair
care products such as hair sprays, conditioners, rinses, hair colors and dyves, permanent waves,
depilatories, hair straighteners, hair groom applications such as pomade, creams and lotions,
medicated hair care products containing such ingredients as selentum sulphide, coal tar or
salicylates, or shampoos, or foot care products such as foot powders, hiquids or colognes, afier
shaves and body lotions, or soaps and synthetic detergents such as bars, liquids, foams or
powders, odor control such as during manufacturing processes, such as in the textile finishing

industry and the printing mdustry {inks and paper), effluent control such as in processes
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involved in pulping, stock vard and meat processings, sewage treatment, garbage bags, or

garbage disposal, or in product odor control as w textile finished goods, rubber finished goods
or car fresheners, agricultural and pet care products such as dog and hen house cffluents and
domestic anamal and pet care products such as deodorants, shampoo or cleaning agents, or
amimal litter material and in large scale closed air systems such as auditoria, and subways and

transport systems.

Thus, it will be seen that the composition of the mvention is usually one in which the
malodor counteractant is present together with a carrier by means of which or from which the
malodor counteractant can be mtroduced into air space wherein the malodor is present, or a
substrate on which the malodor has deposited.  For example, the carrier can be an acrosol
propellant such as a chlorofluoro-methane, or a solid such as a wax, plastics material, rubber,
mert powder or gel. In a wick-type air freshener, the carrier is a substantially odorless higud of
low volatility. In several applications, a composition of the mvention contains a surface active
agent or a disinfectant, while in others, the malodor counteractant is present on a fibrous
substrate. In many compositions of the invention there is also present a fragrance component
which imparts a fragrance to the composition.  The fragrances stated above can all be

employed.
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Malodor counteracting effective amount is understood to mean the amount of the
iventive malodor counteractant employed in a functional product that is organcleptically
cffective to abate a given malodor while reducing the combined intensity of the odor level,
wherein the given malodor 1s present i air space or has deposited on a substrate. The exact
amount of malodor counteractant agent emploved may vary depending upon the type of
malodor counteractant, the type of the camrier omployved, and the level of malodor
counteractancy desired. Ion gencral, the amount of malodor counteractant agent present is the
ordinary dosage required to obtain the desired result.  Such dosage is known to the skalled
practitioner in the art. In a preferred embodiment, when used in conpunction with malodorous
solid or ligmd functional products, ¢.g., soap and detergent, the compounds of the present
mvention may be present in an amount ranging from about 0.005 to about 30 weight percent,
preferably trom about 0.01 to about 20 weight percent, and more preferably from about 0.05 to
about 5 weight percent, and when used m conjunction with malodorous gaseous functional
products, the compounds of the present invention may be present in an amount ranging from

about 0.1 to 10 mg per cubic meter of air.

The following are provided as specific embodiments of the present invention. Uther
modifications of this invention will be readily apparent to those skilled m the art.  Such
modifications are understood to be within the scope of this invention. Ag used herein all
percentages are weight percent unless otherwise noted, ppo is understood to stand for parts per
miflion, L is understood to be liter, mL is understood to be milliliter, g 15 understood to be gram,
Kg s understood to be kilogram, mol is understood to be mole, mmol is understood to be
millimole, psi 1s understood to be pound-force per square inch, and mmHg be millimeters (mm}
of mercury {(Hg). IFF as used in the examples is understood to mean International Flavors &

Fragrances Inc., New York, NY, USA.

10
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EXAMPLE |

0 O
; — /A\\/W /J'L\ P

T ;-136"\071‘0/\%3 H,CZ o o CH,
octa-2,7-dien-1-ol diethyl carbonate ethyi octa-2,7-glen-1-yt carbonate

ethyl nona-3,8-diencate

Preparation of Ethyl Nona-3,8-dienoate (Formula §): The olefin stercoisomeric mixture of
octa-2,7-dien~1-ol (£/Z of ~4:1) (435 g), diethvl carbonate ((C,HsGRCO) (713 g) and sodium
methoxade (CH30Na) (25% i methanol (CH:OH), 37 g} was heated from room temperature to
133 °C while distilling off volatiles. The reaction mixture was cooled to room temperature and
subsequent distitlation provided ethyl octa-2,7-dien-1-yl carbonate (87 of ~4:1) (426 g as a
coloriess o1l, which had green, frutty, violet and metallic notes. In a stainless stecl high pressure
reactor, the obtained ethyl octa-2,7-dien-1-yvl carbonate (198 g), palladium{il) acectate
(PA{OAc)) (1.12 g), triphenviphosphine (P(Cells)s) (2.62 g) and ethanol (CH:CH.OH) (600
ml} were pressurized with carbon monoxide (C0) (150 pst}, heated to 50 °C and aged for 5
hours. The reaction nixturc was then concentrated and further distillation provided cthyl nona-

3.8-dienoate (777 of ~4:1) {158 g) as a colorless oil.

11
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Ethyl (I3nona-3 8-diencate had the following NMR spectral characteristics:

'H NMR (500 MHz, CDCL) & 5.70-5.84 {m, 1H), 5.49-5.59 (m, 2H), 4.90-5.02 (m. 2H). 4.10
{q, J=71 Hz, 2H), 298 (d, }=5.2 Hz, 2H}, 1.96-2.11 {m, 4H), 1.40-1.49 (m, 2H}, 123 1, }=7.1
Hz, 3H)

Ethyl {#})-nona-3,8-dienocate was described as having fruity, pucy, slightly green and gourmand-

like notes.

Ethyl (Z)-nona-3 8-dicnoate had the following NMR spectral characteristics:

'H NMR {500 MHz, CDCL) & 5.70-5.84 {(m, 1H), 5.49-5.59 {(m, 2H), 4.90-5.02 (m, 2H}). 4.10
{q, J=7.1 Hz, 2H), 3.05 (d, }=54 Hz, 2H}, 1.96-2.11 {m, 4H), 1.40-1.49 (m, 2H}, 124 1, }=7.1
Hz, 3H)

Ethyl {Z}-nona-3,8-diencate was described as having froity, berry-hike and sweet gourmand-like

notes but not as strong as those of ethyl {£)-nona-3,8-dicnoate.

Ethyl nona-3,8-dienocate (£/Z of ~4:1) was descnbed as having fruity, fresh, green, juicy,

citrusy, piney and gourmand-like notes.

12
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EXAMPLE I

& y o}
H C\/\/\/\/J\ 2 H rQ\/\\/\\,/\\,)k
AP = O/\’CHS — 3 / O/\CHS
ethyl nona-3,8-dienoate gthyl non-3-encate

Preparation of Ethyl Non-3-enoate (Structure 1) To a 100 mL stamless steel autoclave was

added ethyl nona-3,8-diencate {10 2, obtained in EXAMPLE 1,
tris{triphenviphosphinejruthenium (Il dichlonide (RuChL{PPhs):) (52 mg), benzene (20 ml) and
cthano! (20 mL). The autoclave was sealed and cooled to 15 °C. The autoclave was purged 3
times with hydrogen gas and then pressurized with hydrogen gas to 435 psi. After the reaction
was completed, the pressure was released and the autoclave was purged 3 times with nitrogen
gas. The crude product was discharged, concentrated under vacuum and then purified by bulb-

to-bulb distillation to afford cthyl non-3-enoate (£/Z of ~4:1) (8 g).

Ethyl {(£)-non-3-enoate had the following NMR spectral characteristics:

'H NMR (500 MHz, CDCL) & 5.50 (m. 2H), 4.09 {q. J=7.1 Hz, 2H). 2.97 (m, 2H), 1.99 (m,
2H), 1.18-1.37 (m, 9H), 0.84 (1, J=7.1 Hz, 3H)

Ethyl (I3-non-3-enoate was described as having very weak fruity note.

Ethyl (£)-non-3-enoate had the followmg NMR spectral characteristics:

TH NMR (500 MHz, CDCL) & 550 (m, 2H), 4.09 {q, J=7.1 Hz, 2HD), 3.03 (m, 2H), 1.99 (m,
2H), 1.18-1.37 {m, 9H)}, 0.84 (¢, J=7.1 Hz, 3H)

Ethyl {(Z)-non-3-cnoate was described as having very weak fruity, aldehvdic and fatty notes.

Ethyl non-3-gnoate (#/7 of ~4:1) was described as having very weak fruity note.

13
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EXAMPLE i1

Following compounds were also prepared.

Ethyl (£)-nona-2,8-dienoate (Struciure 2)
O

HZCWQACH

T NMR (500 MHz, CDCL) 8: 6.96 (dt, J=15.7, 6.9 Hz, 1H), 5.80 (m, 2H), 4.97 (m, 2H). 4.15
(q, J=7.1 Hz. 2H). 2.21 (m, ZH), 2.06 (m. 2H). 1.13-1.39 (m, 4FD), 1.16 (t. J=7.1 Hz, 3H)

3

Ethyl (£)-octa-4,7-dienoate (Structure 3)

O

HaC "//W\/J\O/\CH

2 3

'H NMR (500 MHz, CDCls) 8 5.80 (ddt, J=16.9, 10.2. 6.4 Hz, 1H), 5.40-5.53 {m, 2H), 4.95-
5.04 (m, 2H), 4.12 (g, J=7.0 Hz, 2H). 2.70-2.76 (m, 2H), 2.30-2 39 (m, 4H), 1.25 (¢, }=7.0 Hz.
3H).

Ethyl (£)-oct-3-enoate (Structure 4):

Hy C/\/\//\//LLOACH

H NMR (400 MHz, CDCL) 8: 5.42-5.61 (m. 2H), 4.13 (q. J=7.1 Hz, 2H), 3.01 (d, J=5.5 Hz.
2FD). 1.98-2.06 (m, 2H), 1.28-1.37 (m. 4H), 1.25 (¢, }=7.1, 3H). 0.38 (¢, I=7.1 Hz, 3HD)

3
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Methyl (F)-nona-3,8-dienoate (Structure 5}
G

HZCWO/CH3

I NMR (500 MHz, CDCl) §: 5.73-5.86 (m, 1), 5.48-5.61 (m, 2H), 4.90-5.02 (m, 2H), 3.67
(s, 3H). 3.03 (d, F=5.5 Hz, 2H), 1.99-2.11 (m, 4F), 1.41-1.53 (m, 2H)

Methyl (3E,7E)-nona-3,7-dienoate (Structare 6}
O

HgC\/V\MQ/CHg

T NMR (500 MHz, CDCL) & 5.51-5.64 (m, 2H), 3.31-3.48 (m, 2H), 3.67 (s, 3D, 3.02 (d,
F=5.2 Hz, 2HD), 1.95-2.16 (m, 4H), 1.63 (d, J=4.5 Hz, 3H)

Methyl (F)-nona-2,8-dienoate (Structure 7}
O

HQCWO/CHa

I NMR (500 MHz, CDCly) 8 6.86-6.96 (m, 1H), 5.65-5.82 (m, 2H), 4.85-4 98 (m, 2H), 3.65
(s, 3H). 1.90-2.20 (m, 4H), 1.20-1.51 (m, 4F)

{3F,67)-Nona-3,6-dien-1-vi acetate {Structure 8)

O

)L\ A A CHs

HyC” O

(3F,62)-Nona-3,6-dien-1-v1 acetate was purchased from BOC Sciences, Shirley, NY, US.

15
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The fragrance propertics of the above compounds (i.e., Formula I and Structures 1-8}

were evaluated using (i) odor strength of 0 to 10, where 0 = none, | = very weak, 5 = moderate,

10 = extremely strong; and (11} level of complexity, where 0 = none, 1 = very low, 5 = moderate,

10 = extremely high. Averaged scores are reported in the following:

Compound Odor Profile Strength Complexity
Ethyl Nona-3_8-dienoate Fruity, fresh. green. juicy, ciirusy, 9 3
(Foroula [) piney and gourmand-like
Ethel Non-3-cnoate Fruity, slightly aldehydic, fatty 3 3
(Btructure 1}
Ethyl (#)-nona-2, 8-dicnoate Acidic, vinegar-tike, green, fruity 7 3
(Structure 2) and mushroom-like
Ethyl (#)-octa-4,7-dienoate Fruity but synthetic 6 5
{Structure 3)
Ethyl (£)-oct-3-enoatc Fruity, cognac-like and musty 2 3
{Structure 4}
Methvl (#)-nona-3.8-dienoate Fruity, hay-like and chemical 3 4
(Btructure 5}
Methvl (3F 7 F)-nona-3,7-drenoatc Weak fruity and green 3 3
{(Structure 6)
Methy! (#)-nona-2 8-dicnoate Weak fruity 3 3
{Structure 7)
{3F 673-Nona-3,6-dien-1-y1 acetate Green, aldehydic and fatty 7 5

{Structure §)

Among all the compounds cvaluated, only ethyl pona-38-dicnoate exhibited

significantly stronger and more complex desirable characters without any off-notes. In contrast,

the other analogs appeared weak, thin and undesirable.

16
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EXAMPLE Y

The fragrance formula exemplified as follows demonstrates that ethyl nona-3.8-

PCT/US2019/021561

dienoate (Formula {) reduced harshness and provided fresh, juicy and watery characters.

Parts*
Ingredicnts
- +
Allvl Cyelobhexyl Prop 8.00 8.00
Benz Acet 25.60 25.00
Bergamot (il CP 60.00 60.00
Dihydro Myrcenol 50.00 50.00
Hexenyl C-3 Acetate 2.00 2.00
Iso E Super 30.00 30.00
Liliat 45.60 45.60
Linalool Syn 123.00 125.00
Meth DH Jasmonate 130.0¢ 130.00
Crange G (P 60.00 60.00
Verdox 20.00 20.00
DPG 3500 1 e
Ethyl Nogna-3.8-dienocate { - 5.00
Total 600,00 600,00

* “+7 represents an ethyl nona-3,8-dicnoate containing formmila; and “-“represents an ethyl

nona-3,8-dienoate non-comtaining formula.
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EXAMPLE VI
Establishment of Malodor Models: The sweat, mold/mildew, bathroom and smoke malodor
models were prepared based on Applicants” proprietary formulations for assessing the

effectiveness of various malodor counteractants.

Preparation of Test Samples: Two aluminum dishes were placed in an 8 oz glass jar. A
malodor material was pipetted into one aluminum dish, and ethyl nona-3,8-dicnoate prepared
above (EXAMPLE 1) diluted n a solvent (1%) or a solvent alone control was pipetted into the
other aluninum dish. The jar was then capped and the samples were allowed to equilibrate for

one hour before the testing.

Testing Procedure: Test samples were presented m a blind and random order to 15-1¥ intemal
panclists {consisting of men/women with an age range of 25 to 55). However, different odor
samples were arranged 1n an altermmative order (for example, sweat, mold/muldew, sweat,

mold/mildew, and etc.).

The panelists were mstructed to take the steps of 1) smiff jars containing only the
malodor materials for familiarization prior to the testing; 11} uncap a jar; 111} place their noses at

.
o)

a distance of about 3-4 inches above the opening; iv} take short sniffs for 3 seconds; and v)

cnter a rating of overall udensity and malodor imtensity on a handheld computer.

The overall and malodor ntensity was rated using the Labeled Magnitude Scale (LMS)
[Green, ef af, Chemical Senses, 21(3), Jun 1996, 323-334]. Percent malodor reduction
{“%MOR™) ropresents the perceived reduction in mean malodor intensity of the sample
containing the malodor in the presence of a malodor counteractant relative to the negative

control (Malodor Along).

18



WO 2019/177940 PCT/US2019/021561

Results and Discussion: The mean ranks of the malodor coverage for the above test were as

follows:
Compound Maloedor YeMOR
Sweat 64
Mold/Mildew 43
Ethyl nona-3,8-dienoate
Bathroom 63
Smoke 5%
Fthyl nona-3,8-dicnoate was demonsirated effective in counteracting various types of
malodors.
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WHAT IS CLAIMED IS

A fragrance formulation comprising an olfactory acceptable amount of cthyl nona-3 8-

dienoate.

The fragrance formulation of claim 1, wherein the olfactory acceptable amount 1s from

about 0.005 to about 50 weight percent of the fragrance formulation.

The fragrance formulation of claim 1, wherein the olfactory acceptable amount is from

about 0.5 to about 25 weight percent of the fragrance formulation.

The fragrance formulation of claim 1, wherein the olfactory acceptable amount is from

about 1 to about 10 weight percent of the fragrance formulation.

The fragrance formulation of claim 1 further comprising a polymer.

The fragrance formulation of claim 3, wherein the polymer is selected from the group
consisting of polvacryvlate, polvurea, polvurcthane, polyvacryiamide, polvester,
polvether, polvamide, poly(acrviate-co-acrvlamide), starch, silica, gelatin and gum
Arabic, alginate, chitosan, polylactide, polv(melamine-formaldehvde), poly{urea-

formaldchvde) and a combination thereof.

A method of improving, enhancing or modifying a fragrance formulation comprising
the step of adding an olfactory acceptable amount of ethyl nona-3 8-dienoate to the
fragrance formulation.

The method of claim 7, wherein the olfactory acceptable amount is from about 0.005 o

about 50 weight percent of the fragrance formulation.

The method of claim 7, whercin the olfactory acceptable amount is from about 0.1 to

about 25 weight percent of the fragrance formuiation.
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The method of claim 7, wherem the olfactory acceptable amount 1s from abowut 0.5 to

about 10 weight percent of the fragrance formulation.

A fragrance product containing the fragrance formulation of claim .

The fragrance product of claim 11, wherein the fragrance product is sclected from the
group consisting of a perfume, a cologne, toilet water, a cosmetic product, a personal
care product, a fabric care product, a cleaning product and an air freshener, a bar soap, a
liquid soap, a shower gel, a foam bath, a cosmetic, a skin care product, a hair care
product, a decdorant, an antiperspirant, a foeminine care product, a baby care product, a
family care product, a fabric product, an air care product, a fragrance dehivery system, a
cosmetic preparation, a disinfectant, a washing agent, a dental and oral hvgiene product,

a health care and nutational product and a food product.

The fragrance product of claim 12, wherein the cleaning product is selected from the
(=3 b &

group consisting of a detergent, a dishwashing material, a scrubbing composition, a

glass cleaner, a metal cleaner, a countertop cleaner, a floor cleaner, a carpet cleaner, a

totlet cleaner and a bleach additive.

The fragrance product of claim 12, wheremn the washing agent is sclected from the

group consisting of a laundry detergent and a ninse additive.

A method of counteracting malodor in an air space or a substrate comprising the step of

udroducing a malodor counteracting effective amount of cthyl nona-3 . 8-dicnoate.
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