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o (57) Abstract: Perfume compositions and method of formulating perfume composition are designed for use in wash-off system to
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provide either a desired initial release with minimal residual perfume on the targeted system, a long sustained release of fragrance, or
a residual deposition of fragrance after use, based upon the odorants selected according to their mass transfer values, odor detection
thresholds and/or calculated odor indices.
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Title: Perfumes for Rinse-Off Systems

Field of the Invention

The present invention relates to perfume systems. More particularly, the present
inventions relates to the optimization of perfumes used in high water dilution

conditions and/or rinse off applications.

In addition, this invention relates to the design and engineering of a perfume using
odorants’ mass transfer properties in order to control the optimization and predicted
progression and/or release of the fragrance hedonic profile with time in the presence

of water.

Background of the Invention

Fragrances are an important part of cosmetic compositions since their primary role
is to create an agreeable sensory experience for the consumer, in addition to

providing malodor coverage or other more functional roles.

Perfumes are composed of odorants with a wide range of molecular weights, vapor
pressures and diffusivities as well as different polarities and chemical functionalities.
Using these different properties, an individual skilled in the art could create different

hedonic profiles describing the fragrance.

Fragrance materials are generally small molecular weight substances with a vapor
pressure that allows their molecules to evaporate, become airborne, and eventually
reach the olfactory organ of a living entity. There are a variety of different fragrance
materials with different functional groups and molecular weights, both of which affect

their vapor pressures, and hence, the ease with which they can be sensed.
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Odorants used in perfumery offer a wide array of polarity ranging from the
somewhat water miscible to the water immiscible chemical compounds. Perfumery
in the various rinse-off applications spanning from cosmetic to industrial and
household have different functionalities and must be engineered to fulfill certain
needs and objectives. Perfumes’ effect and quality during use plays a big role in the
consumer’s purchase intent as well and the desire of the consumer to purchase the

product again.

For example, perfumery for dishwashing detergents must be engineered and
designed not to leave any residual odor on the targeted surfaces (dishes) while
providing the consumer an agreeable and impactful experience during the wash
experience. On the other hand, perfumery for laundry systems must result in

increased deposition of perfumes on the washed clothes.

Fragrances have been designed based upon the selection of odorants with certain
properties. For instance, U.S. Patent No. 6,143,707 directed to automatic
dishwashing detergent discloses blooming fragrance compositions by which were
chosen based on their clogP and boiling point values. Hydrophobicity is usually
gauged by the clogP values of these odorants. The logP value of an odorant is
defined as the ratio between its equilibrium concentration in octanol and in water.
The logP value of many of the fragrance materials have been reported and are
available in databases such as the Pomona92 database, the Daylight Chemical
Information Systems, Inc, Irvine, California. The logP can also be very conveniently
calculated using the fragment approach of Hansch and Leo. See A. Leo,
Comprehensive Medicinal Chemistry, Vol 4, C. Hansch et al. p 295, Pergamon
press,1990. These logP values are referred to as clogP values. Odorants thought to
result in bloom in water dilutions are thought to have clogP of at least 3.0 and boiling
points of less than 26°C. The same rationale for dishwashing liquids with blooming
perfumes is also disclosed in U.S. Patent Application Publication No. 2004/0138078.
EP Patent No. 0888440B1 relates to a glass cleaning composition containing
“blooming perfumes” based on criteria mentioned above. U.S. Patent No. 6,601,789
discloses toilet bowl cleaning compositions also containing “blooming perfumes”

made of odorants chosen based on their clogP values of at least 3.0 and boiling
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points of less that 260°C. Generally, odorants with delayed bloom are thought to
have a clogP of less than 3.0 and boiling point values of less than 250°C.

While the above-mentioned references disclose methods of selecting odorants
based upon the certain properties of the odorants, i.e. clogP and boiling point
values, they do not encompass and identify all odorants which have superior
release properties in heavy water dilutions. There remains a need in the art for
fragrance compositions methods of formulating those compositions to achieve

improved fragrance release in water based rinse-off systems.

Summary of the Invention

A method of formulating a perfume composition for wash-off systems, comprising
calculating values of odor detection threshold, odor detection threshold in air,
acceleration (r°), and flash water release (2 ) values for a group of odorants,
selecting at least three different odorants based on these values and placing the
perfume composition in a wash-off system to provide either an initial water release
and a minimal residual perfume on a targeted surface after wash-off, a long
sustained perfume release and hedonic experience during the wash-off event, or a

residual fragrance deposition, is provided.

A perfume composition for wash-off systems having either a desired initial water
release and minimal residual perfume on a targeted surface after wash-off, a long
sustained perfume release and hedonic experience during the wash-off event, or a
residual fragrance deposition, comprising at least three different odorants selected
based upon their acceleration (1) value, flash release, odor detection threshold

and/or odor detection threshold in air, is provided.
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Brief Description of the Drawings

Fig. 1 is a graph of odorants’ residence time in headspacé according to their

values.
Fig. 2 is the predicted tertiary structure for hOBP)jaq.
Fig. 3 shows a modeled binding site for hHOBP|jq.

Fig. 4 shows the docked conformation of 1-undecanal in hOBPyja¢'s binding cavity.

Fig. 5 shows 1-undecanal conformation used in odor index calculation.

Fig. 6 is a graph of the correlation between calculated odor index and experimental

odor detection threshold values.

Detailed Description of the Invention

The general physical properties of perfume odorants as currently known in the art
(e.g., U.S. Patent No. 6,143,707 U.S. Patent Application Pub. No. 2004/0138078,
EP Patent No. 0888440B1, and U.S. Patent No. 6,601,789) do not provide a
complete picture when creating perfumes for rinse-off systems. Odorants such as
ethyl formate, ethyl acetoacetate, ethyl acetate, diethyl malonate, fructone, ethyl
propionate, toluic aldehyde, leaf aldehyde, trans-2-hexenal, trans-2-hexenol, cis-3-
hexenol, prenyl acetate, ethyl butyrate, hexanal, butyl acetate, 2-phenylpropanal,
cis-4-heptenal, cis-3-hexenyl formate, propyl butyrate, amy! acetate, ethyl-2-
methylbutyrate, ethyl amyl ketone, hexyl formate, 3-phenyl! butanal, cis-3-hexenyl
methyl carbonate, methyl phenyl carbinyl acetate, methyl hexyl ether, methyl
cyclopentylidene acetate, 1-octen-3-ol, cis-3-hexenyl acetate, amyl vinyl carbinol,
2,4-dimethyl-3-cyclohexen-1-carbaldehyde, ethyl 2-methylpentanoate, 1,3,3-
trimethyl-2-oxabicyclo[2.2.2]octane, 3,7-dimethyl-7-methoxyoctan-2-ol etc. are

considered by the authors of the herein invention to have superior release
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properties in heavy water dilutions. Yet, the above mentioned odorants are
considered “delayed release” odorants according to the previously mentioned
patents, which is counter to both empirical and experimental observations when

used in wash-off products.

Furthermore, a direct relationship between the quantity of an odorant in a perfume
and its ability to be released from the water partition under heavy water dilution is
generally observed by perfumers skilled in the art. The opposite can also hold true
when using very small amounts of an odorant in a perfume. Above mentioned
patents do not account for the change in an odorant's ability to release or bloom due
to its concentration or quantity. A mathematical relationship relating quantity of
odorants in perfumes to their mass transfer properties needs to be established in
order to predict the order of elution of perfume constituents when exposed to heavy
water dilutions. For example, thiogeraniol (clogP 4.88, boiling point 250°C) can have
very delayed water release properties when used in parts per trillion in a perfume
although considered a "blooming” material based on its physical properties,
according to existing literature and above mentioned patents. By establishing a
mathematical relationship with mass transfer properties, one can design and further
improve water release hedonic perception of perfume materials. The result is the

new optimization and applied perfumery for wash off applications.

U.S. Patent No. 6,858,574 relates odorants release properties in heavy water
dilution to a relationship with components of the formulation in which the perfume is
delivered, more notably, the surfactant system. The so-called perfume burst index
pr =~ Veme
(PBI) is defined by: K where @ is water/oil partition coefficient (an
equivalent to clogP mentioned above), K is the volatility constant of perfumes in air
(in direct relationship to boiling point values) and CMC is the critical micellization
concentration of the surfactant systems (wt/wt). A burst release in water dilutions is
thought to happen when there is at least 20% increase of the odorant in headspace.
Examples provided by the author are done in dilutions not exceeding 60 and mostly

between 0 and 30. Yet, in consumer usage of formulations in wash off conditions,
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especially in applications such as body wash, conditions, shampoos, and surface
cleaners, the conditions far exceed the dilution values used in U.S. Patent No.
6,858,574 for the calculations. For example, a typical usage of water during a
shower exceeds 25 gallons of water and can reach 50 gallons of water when
considering a typical household shower pressure dispensing 5 — 10 gallons a minute

(See http://www.engr.uga.edu/service/extension/publications/c819-1.html). Values

for water dilutions in a typical household, cosmetic, industrial wash-off application
therefore far exceeds the dilution values used in U.S. Patent No. 6,858,574. One
can therefore argue that under these extreme dilution conditions of a typical wash-
off application (1/100 and above), the release partitions become essentially water,

water-air and air, with surfactants’ contributions very minimal, almost non existent.

In the present invention, mass transfer properties of odorants in water as well as
their odor detection thresholds determined either experimentally or theoretically are
used to design fragrances optimized for water release. The above-mentioned
physico-chemical properties of odorants are utilized in methods described in this
invention to control and engineer superior olfactive perception of these perfumes
during their use and release in the presence of water with resulting effects required
by the wash-off applications in which they are delivered. According to the present
invention, a perfume composition is optimized for various cosmetic, household and
industrial applications in water systems and/or in presence of water. These
perfumes comprise about 30% or more of the estimated total fragrance odor impact
within specifically designated water release groupings as defined in the present

invention, depending on the applications considered and described herein.

The perfumes of this invention are also designed to potentially give the consumer
the perception of sustained and more prolonged release during wash-off, or initial
burst of perfume without residual perfume left behind on a surface upon completion
of the wash-off experience or a substantive deposition on a chosen surface at the
end of a wash-off cycle depending on the applications and the engineered perfume
designed according to the methods described in this invention.



WO 2008/090396 PCT/IB2007/000628

This invention deals primarily with the optimization of fragrance diffusion and
behavior in high water dilutions based on calculated mass transfer and transport
properties of odorants in water, water vapor and air partitions according to methods

described herein.

The object of this patent is to improve fragrance perception during delivery or

release in presence of large volumes of water.

In water-based systems, choosing fragrance molecules based on specific mass-
transfer values for release out of a matrix optimizes the perfume’s intensity and
perceived hedonic quality. These values are calculated according to these odorants’

physico-chemical properties based on principles of mass transfer.

Water Release, Q

Water release value (£2) is defined by the authors as being the product of quantity of
an odorant in a perfume totaling 100 parts, flux (@), pseudo-acceleration (I°) of
odorants out of the water partition. These (2 values are used to separate the
fragrance into water release groups, therefore predicting the chronological elution of

odorants out the water, water/air into the air partitions.

Q=nd.I"

Within these defined water-release groups, odorants are then further described
based on their experimentally determined odor detection thresholds (ODT) and/or
theoretically calculated odor indices (O.1.) to further characterize the odor impact or

offactive intensity along with the hedonic type of the released group of odorants.

Based on the application considered, the perfume considered will be optimized
using different groups of odorants based on their mass transfer values within the
total perfume formula. These defined release groups for water partitions, defined in
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more details in the invention, are used to construct fragrances for different hedonic
and effects according to the applications targeted.

Perfumes designed for surface cleaners and dishwashing detergents are composed
of at least 30%, preferably at least 40% of total perfume odorants with characteristic
flash water release values, (I values more than 900). These odorants typically
elute within “water release groups” 1, 2 and 3, based on the odorants’ water release
values Qas calculated according to methods set forth in this invention. Intensity of
the released fragrance will also be based on odor detection threshold values and/or
the correlated “odor indices”, a measure of odor intensity directly related to odor
detection thresholds. Therefore, at least three of the perfume’s flash release
odorants must have odor detection threshold in water less than 50 parts per billion
and/or odor detection thresholds in air of less than 0.025 mg/m®. Quantity and odor
detection threshold value and/or correlated ‘odor indices’ of odorants in water
release groups 4, 5, and 6 are proportionally minimized. Perfumes constructed
according to the above set parameters will not be significantly residual on the
targeted surfaces (dish surface, glass etc.) but will result in a good hedonic

experience during release.

Perfumes engineered for shampoos, conditioners, body wash etc. will on the other
hand be optimized using primarily sustained release odorants based on the optimal
residence time in headspace. Such fragrances are typically constructed with at least
30% and preferably at least 40% of odorants with acceleration values for sustained
release (/" values between 900 and 100). These sustained release odorants
typically elute within water release groups 1, 2, 3 and 4 according to their £2 values,
resulting in a more sustained, well rounded long lasting hedonic experience to the
consumer during a rinse-off experience. In addition, at least three of the perfume’s
odorants must have odor detection threshold in water less than 50 parts per billion
and/or odor detection thresholds in air of less than 0.025 mg/m?®.

Finally, more residual fragrances for wash-off applications such as laundry can be

engineered based on a majority of fragrance at least 40%, preferably 50% of
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odorants, referred to by the authors as “deposition odorants,” based on their mass
transfer properties (7"values at 100 or less). These deposition odorants typically
elute within water release groups 4, 5 and 6 according to their £2 values. In addition,
at least three of the odorants have odor detection threshold in water less than 50
parts per billion and/or detection thresholds in air of less than their 0.025 mg/m®.

According to the present invention, perfumes designed for wash-off systems with a
desired initial water release and minimal residual perfume on a targeted surface
after wash-off, will contain at least three different odorants with odor detection
thresholds of 50 parts per billion or less and/or odor detection threshold in air of less
than 0.025 mg/ms, making up at least 30%, preferably more than 40% of the
perfume’s constituents. These above mentioned odorants must have flash release
properties: I” values more than 900 and must be within water release groups 1

and/or 2 and/or 3, according to methods set forth in the herein patent.

In another aspect of the present invention, perfumes for wash-off systems
engineered for a long sustained hedonic experience to the consumer during the
wash-off event must have at least three different odorants with odor detection
thresholds of 50 parts per billion or less and/or odor detection thresholds in air of
less than 0.025 mg/m?®, and I" values for sustained release between 900 and 100.
These so-called sustain release odorants must constitute at least 30%, preferably at
least 40% of the total perfume components and must elute between water release

groups 1 and/or 2 and/or 3 and/or 4 based on their water release values: 2.

In yet another aspect of the present invention, perfumes intended for deposition in
wash-off systems must have at least 40% and preferably more than 50% of their
components with “residual” physical properties or deposition properties in water as

set forth in this invention: I less than 100.

In addition, the so-called residual odorants must contain at least three different
odorants with odor detection threshold values in water of 50 parts per billion or less
and/or odor detection thresholds in air of less than 0.025 mg/m?®. These so-called
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“residual” odorants must also be released within water release groups 4 and/or 5

and/or 6, based on their water release values 2.

Water based formulations are usually oil in water or water in oil emulsions with a
varied concentration of water. By emulsifying these partitions, fragrances are
dispersed and solubilized. Upon heavy water dilutions typical for the average
household, industrial and cosmetic use, odorants making up perfumes need to
diffuse through what is considered to be mostly water, a vapor phase above the
liquid phase and finally the air phase.

Water Release Value, 0

To increase the water release impact of these fragrances in these systems,
properties of odorants based on their mass transfer characteristics were used.
These odorants’ release properties in water (Q1,2) will determine the order of elution

of these odorants in the partitions considered: water, water-air and air

Q=no-I" [1]

@ = Flux of odorant in a system considering the partitions: water, water-air and air,

expressed in -

MExsec and I"= Pseudo-acceleration factor of odorant in water,

cm
sec? ' " is the parts quantity of an odorant in a total

water-air and air expressed in

100 parts of a perfume.
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This value of water release is indicative of the chronological order of elution of the
odorants involved in the composition of the perfume diluted in water. As discussed
later in this document, it is intimately linked to various thermodynamic and
calculated mass transfer properties obtained by the authors but also based on

quantity of the odorant considered within the entire formula.

Below is the description of the terms used to derive equation [1].

Flux (®12)

Flux of an odorant in partitions water, water-air and air, () is defined as the ratio of
the quantity of odorant being transferred in the media considered divided by the time
and area of the contained medium. Flux values can also be defined in relation to a

concentration gradient of the odorant throughout a partition according to:

@, =-D, ('d;%)) [2]

d(c)
D42 is the diffusion constant of odorant (1) in partition (2) and = dZ ~ is the
concentration gradient of odorant (1) throughout the partition.

D12 is calculated using the “Slattery Kinetic Theory” with non-polar odorants using
odorants’ critical parameters, unsteady state evaporation and measurement of
binary diffusion coefficient. (Chem. Eng. Sci. 52, 1511 — 1515). The concentration
gradients of the odorants composing the perfumes throughout the partitions
considered (water, water-air and air) are calculated by solving for the dimensionless
velocity value determined using the Arnold equation. (See Arnold, J.H. Studies in
Diffusion: lll. Unsteady State Vaporization and Absorption. Trans. Am. Inst. Chem
Eng., 40, 361 — 378.). Some flux values for a variety of odorants out of a water
partition are listed in the Table 1 below.
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Table 1: Examples of flux values for some perfume odorants.

PCT/IB2007/000628

Odorant

(mglem?.sec)

Ethyl 2-methylbutyrate

0.004361536

d-1-Methyl-4-isopropenyl-1-cyclohexene

0.001571820

2,2-Dimethyl-3-(p-ethylphenyl)propanal

0.000006157

4-Methyl-3-decen-5-0l

0.000004491

5-Hexyldihydro~2(3H)-furanone

0.000005070

1-(5,5-Dimethyl-1-cyclohexen-1-yl)-pent-4-en-1-one

0.000005501

6,6-Dimethyl-2-methylenebicyclo~(3.1.1)-heptane

0.001912106

6-sec-Butylquinoline

0.000006754

Octahydro-4,7-methano-1H-indene-5-y! acetate

0.000009115

Ethyl 2,3-epoxy-3-methyl-3-phenylpropionate

0.000010182

2(6)-methyl-8-(1-methylethyl)-bicyclo[2.2.2] octe-5-en-2(3)-yl-1,3-dioxolane

0.000003792

Isopropyl-methyl-2-butyrate;

0.002632239

Tricyclo-decenyl propionate

0.000003150

2,6,10-Trimethyl-9-undecenal

0.000001843

Methyl-2-hexyl-3-oxocyclopetanedecarboxylate

0.000000204

2-Phenylethyl phenylacetate

0.000000080

3,7-Dimethyl-1,6-octadien-3-yl 3-phenyl-2-propenoate

0.000000039

Ethyl octyne carbonate

0.000007735

3,7-Dimethyl-2,6-octadien-1-thiol

0.000046576

(1R-(1a,4b,4aa,6b,8aa))-Octahydro-4,8a,9,9-tetramethyl-1,6-methano-1 (2H)-naphtol

0.000001119

Pseudo-Acceleration, T';,

In the analysis of the volatility of odorants, several variables are found to be

important. First, the vapor pressure of the odorant is an important measure of its

volatility. The product of the odorant’s activity coefficient y in the partition its mole

fraction X and its pure vapor pressure value Py, gives the odorant's relative vapor

pressure. A second important factor for volatility is the diffusivity D1, of the odorant

in the considered media: water, vapor phase and subsequently air.
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Other important variables to consider are the molecular weight M,,, of the odorant
and its density in the partition o and in the solvent vapor state p,. The final variable
to consider is an energy parameter in the partition state. The energy difference g, =
€12(polar) — €120(non-poiar) IS proportional to the partition coefficient of an odorant in a
polar solvent such as water, and a water immiscible solvent such as octanol,
benzene and paraffin liquid. The energy &/, is called the partition energy and can be
correlated to the clogP value of odorants. By definition: clogP proportional to

(&12(water) — E12(0ctanch)/R*T; R = 1.987 cal/(mole-°K); T= temperature (kelvin).

The five variables D15, Py, Mw, p,. and &7, and the three dimensional variables
indicate that there can be 5-3 = 2 dimensional variables which describe Newton’s
law. The easiest separation is to break the acceleration vector into 2 dimensional
quantities: a frequency or first order rate constant (1/time) and a velocity
(distance/time) term.

The velocity group can be formed from the vapor pressure and density. Since
pressure has units of mass*distance/distance®time?, and density has units of
mass/distance®, the ratio of the two has units of velocity squared. The square root

gives the desired velocity.

The first order rate constant can be formed from the variables Mw, D1, and &5 .
Since the partition energy &1, has dimensions of calories per mole
(mass.length®/mole.time?) and the diffusivity coefficient D> has a dimension of
distance? per time, the ratio yields exactly a molecular weight unit per time t. The
energy can be made dimensionless by dividing by the gas constant k and
temperature T. The remaining variable D12 can be made to a frequency by dividing
by a cross sectional area L2. A molecular area calculated from the liquid molar

volume could represent this area.

Some I values for a variety of odorants are listed below in Table 2.
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Table 2: Calculated pseudo-acceleration values for some perfume odorants

Odorant T (cm/sec?)
Ethyl 2-methylbutyrate 12827.56
d-1-Methyl-4-isopropenyl-1-cyclohexene 8200.76
2,2-Dimethyl-3-(p-ethylphenyl)propanal 121.17
4-Methyl-3-decen-5-ol 116.38
5-Hexyldihydro-2(3H)-furanone 116.36
1-(5,5-Dimethy!-1-cyclohexen-1-yl)-pent-4-en-1-one 109.12
6,6-Dimethyl-2-methylenebicyclo~(3.1.1)-heptane 9007.51
6-sec-Butylguinoline 135.34
Octahydro-4,7-methano-1H-indene-5-yl acetate 144.06
Ethyl 2,3-epoxy-3-methyl-3-phenylpropionate 147.67
2(6)-methyl-8-(1-methylethyl)-bicyclo[2.2.2]octe-5-en-2(3)-yl-1,3-dioxolane 57.74
Isopropyl-methyl-2-butyrate; 8722.05
Tricyclo-decenyl propionate 60.58
2,6,10-Trimethyl-9-undecenal 43.58
Methyl-2-hexyl-3-oxocyclopetanedecarboxylate 6.71
2-Phenylethyl phenylacetate 2.29
3,7-Dimethyl-1,6-octadien-3-yl 3-phenyl-2-propenoate 0.71
Ethyl octyne carbonate 156.29
3,7-Dimethyl-2,6-octadien-1-thiol 659.09
(1R-(1a,4b,4aa,6b,8aa))-Octahydro-4,8a,9,9-tetramethyl-1,6-methano-1 (2H)-naphtol 25.57

Pseudo acceleration values are also closely linked to the ability of an odorant to
travel through headspace once it is airborne in addition to its ability to migrate
through the water and water-air partitions. This value is predictive of what the
authors consider “flash release”, “sustained release” and “‘deposition” of odorants in

heavy water dilutions.

“Flash release” is defined as fast migration through water and subsequent very low
residence time in headspace, resulting in a short hedonic experience of initial
release and very minimal deposition on a treated surface. “Sustained release” is
characterized by good water release properties along with a longer residence time
in the water vapor and subsequently, the air phase. “Deposition” is a term used to
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categorize odorants with very poor water/air release properties and consequently

remain available for superior deposition on the surfaces treated.

Flash release odorants are considered by the authors to have acceleration, I”
values above 900 cm/sec?, sustained release odorants are thought to have I"values
between 900 and 100 and finally deposition odorants have acceleration values of
less than 100.

As an illustration, some odorants with characteristic acceleration values for all three
release categories defined by the authors are shown below. Water release
properties are observed in 1 to 100 water dilution of a typical formulation containing
these odorants as shown in the following procedure. The odorants chosen for this

illustrative example are as follow in Table 3.

Table 3: Release properties and predicted residence time for some perfume

odorants.
I (acceleration waterlair)
ethyl formate 46183.23 cmi/sec?
F|ash Release ethyI-Z'methy] bUtyraTe 1282756 :
melonal 2655.52
cyclacet 1687.87
linalool 644.41
aldehyde c-11 moa 401.44
Sustained Release alpha ionone 28360
ilial 104 63
cyclamen aldehyde 99.64
jasmolactone 786.30
Deposition Odorants| hexyl cinnamic aldehyde 21.01
acetal cd 0.08




WO 2008/090396

PCT/IB2007/000628

Examples of odorants having an acceleration value greater than 900 include:

ethyl formate

sthyl acetate

ethyl propionate

sthyl 2-mathylpropanoate

methyl hexyl ether
2,8,8-Trimethylbicycle-{3,1,11-2-heptene
butyl butyrate

ethyl izovalerate

ethyl butyrate

ethyl 2-methylbutyrate

hutyl acetate

hexanal

izopropyl-msthyl-2-butyrats;

f-methyl butyl acetate
§5-dimethyl-2-methylenenorpinane
pentyl acetate

propyl butyrate
7-methyl-3-methyvlene-1,6-octadiens

(R} +}-p-Identha-1,8-diene

2 5-Dimsthyl-2-heptanol
2-ethenyl-2, 8 S-{rimethyitetrahydropyran
E-Z-hexenal
d-izopropyl-1-methyl-1,5-cvclohexadisne
cizg-4-heptenal;

methyl phenyl ether
1-methyl-d-izopropyl-1, 4-cyclohsxadiene
gthyl 2-methyipentanoate
3-methyl-2-butenyt acetate

hexyl formats
1-methyl-4-izopropylidens-1-cyclohsxens
1,3 3-trimethyl-2-oxabicycla[2.2. 2loctane
2,3-butanedions

3, 7-dimethyl-1,3,5-octatrisne

ethyl hexanoate

ciz-3-hexenyl formate
6-methyl-S-hepten-Z-one

3-octanong

trans-2-hexenyl acetate
2,2-Dimethyl-3-(3-methyl-2,4-pentadieny(p-oxirans
2-(2-methyl-1-propenyli-d4-methyltstrahydropyran
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octanal

hexyl acetate

methyl-2, 2-dimethyl-6-methylene-1-cyclahexanscarboxylate
phenwlethyl methyl ether

methy! pheny! carbinyl acetate

3, 3-dimethyl-8 9-dinorbornan-2-one

isobutyl ciz-2-methyl-2-butenoate
Ciz-4-(izopropyli-cyciohexans methanol

isoanyl bubyrate

2 B-dimethyl-2-hepten-7-al

pentyl butyrate

tricycle deceny! acetate
S-methyl-2-[2-methvipropyl)-cis-
3-Propylbicycio(2.2.1)hept-5-ene-2-carbaldehyds
Wethyl trans-1,4-dimsthyleyclohexanscarboxylate
1,3-Dimsthylbutyl 2-butenoats
4-(1-lethoxy-1-methylethyll-1-methylovclohexene
2-Methyl-1,5-dioxaspire[5. Sjundecans
38-Diydro-d-methyk2-[2-methylpropen-1-yI}-2H-pyra n
2-Propeny! hexanoate

ciz-3-hexenyl izobutyrate

ethyl heptanoats

2 d-dimethyl-3-cyclohexen-1-carbaldehyde
cig-3-hexenyl methyl carbonate;
1-Ethyl-3-methaxtytricyels[2.2.1.02,6lhepians
1-(3,3-Dimethylcyclohexdisthan-1-one

noenanal

trans-2-hexeznol

dl-1,7,T-Trimethylvicyclo[2.2. 1]heptan-2-one
1,3-Dimethyibut-3-gny! izobutyrate

riz-3-hexenol

3 7-dimethyl-7-methexyoctan-2-ol

Wethy! cvclopentylidens acstate

benzaldehyde

Aldehyde C-8 dimethy! acetal

3, 7-Dimethyl-1,6-octadien-3-y1 formate

3, 7-Dimethyloctanal

2 6-dimethyl-2-heptanol

4,56, 7-Tetrahydro-3 8-dimethylbenzofuran
1,3,5-Undecatriens

2, 5-dimethyl-2-octen-B-one

ciz-3-hexenyl acetate

PCT/IB2007/000628
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butyl 2-methyl pentanoate

3, 7-Dimethyl-5-octenal
dimethyloctenons;

2, 4-Dimethyltetrahydro benzald ehyde
ciz-3-hexeny| propionate
Z-lzopropyi-5-methylcyclohexanons (isemer u nzpecified!
2-(1-Ethylpentyl)-1,3-diexolane
3-nctanol

2-phenylpropanal

3,5, 5-trimethyl hexanal
1,3-undecadien-5-yne
1-p-menthene-8-thiol;
1-Phenyl-4-methyl-3-oxapentane
3, 7-Dimethyi-3,6-octadisnal
3-Octenol

E-4-Tecenal

ciz-4-decenal

phenylacetaldehyds
2-[1-methylpropyly cyclohexanone
2-Butyl-4,4 8-trimethyl-1, 3-dioxans
cyclohexyl ethyl arnetate
1-octen-3-ol

tricyclodeceny! propionate
&-Butyl-2,4-dimethyldinydropyrane
26-nonadignal

3-phenyl butana)

3, 7-dimethyd-2 G-octadisne-1-nitrile
Z-5-nonenal

PCT/IB2007/000628
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Examples of odorants having an acceleration value less than 100 include:

Z-lzobutyl-d-methryltetrabydro-2H-pyran-4-of
o-Aming methyl benzoate

1-[2,8,6-Trimethyl-2-cyclohexens-1-y}-1,8-heptadien-3-one

3,7-Dimethyl-6-ocisnyl 3-methylbutanpate
&-WMethoxvbenzaldshyde digthyl acetal
[2-(Cyclohexyloxy)ethylbenzene
ABARBOIS ‘
2-Methoxy-4-(2-propenyliphenal

2(8}-methyl-B-11-methylethylibicyclo[2.2.2] octe-B-en-2(3}-yl-1,3-dioxolans

2-Methyl-4-2, 2, 3-trimethy)-3-cyclop enten- 1 ail-2-buten-1-of

3-Phenylpropy! alcohol,
2-[Phenylmethyleneiheptanal

Ethyl (2E £Z)-decadisnoate
T-Methyl-2H-benzo-1,5-dioxepin-3(4H }-one

Ethyl 2-hexvlacetvacetate

&4 4a 5 Bb-Tetrahydroindenoe]l,2-d}-1,3-dioxine
3-Methyl-S-phenyipentanenitrie

3, 4-Dihydro-2H-1-benzopyran-2-one
2-Phenoxyethyl izobutyrate -

Dodecanenitrilz

2-(3-Phenyipropylypyridine

2,6, 19-4rimethyl-5,9-undecadienal
p-izobutyl-a-methyl hydrecinnamaldehyde

trans-3, 7-Dimethyl-2 B-octadien-1-yl 3-msthylbutanoate
B-B-H-Cedran-8-ol, acetate

WETHYMINE

Tricyclo(s.2.1.02 5ldec-3-en-8-y| isobutyrats
Trimsthyl-13-0xabicyclo[10.1.0jtrideca-4,8-digng
2, 7-Dimathyl-7-hydroxyoctanal

2-Benzyl-4 4,&-trimethyl-1,3-dioxane

amberketal;

2.8,10-Trimethyl-8-undecenal

v-undecalactone

10-undecen-1-ol

1, 2-Benzopyrone
4-Ip-ldethoxyphenyl}-2-butanone
3-Bulyltetrahydro-S-methyl-ZH-pyran-d-ylacetate

301 4p-(g-methylpenten-3-ylicyclohex-3-ene-1-methyl acetate

&, 10-dimethyl-2-undecen-2-ons

carbonic acid:4-cyclogtene-1-yl:methyl ester;
2-(2-lethyiphenylisthanol
a,a-Dimethyiphenethy] bulyrate
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4-Hydroxy-3-methoxy-1-propenvibenzens
1,5,5,9-Tetramethyl-13-oxatricyclo(8.3.0.0(4,9))tridscans!
2-lethyl-4(2,2, 3-trimethyl-3-cyclopentenylibutanal
2Z-isobutexynaphtalens
3,7, 11-Trimethyl-2,5,10-dodecatrign-1-ol
tMethoxy dicyclopentadiene carboxaldehyde,
1,1%Bicyclopentyl-2-y| 2-butenoate; 2-Cyclapentylcyclop entyl crotonate;
methyl-2-naphtyl ketone
1,2,3,448,5,6,7-Octahydro-2, 5, 5-trimsthyl-2-naphthol
2H-Pyran-2-ong, tetrahydro-8-(3-pentenyl)
FRESCILE
Dihydro-B-octylfuran-2(3H}-one
1,2,3,4,48,7,8,8a-Octahydro-2,4a,5 8a-tstramsthyl-1-naphthyl farmate
FRUTCMILE
magnolan;
3-Methyl-5-phenylpentanc!
(E} and £} & 10-Dimsthylundsca-5,8-dien-2-vl acetats
alcohol C-12, dodecanol
5,8-Limethyl-8-isopropenylbicyciord.4.0)dec-1-en-3-one
2-methyl-S-phenyipentansl
3-methyl-S-phenyipentanol
2-Methoxy-d-propenylpheny! acetate
1-(1,2,3,4,5,8,7 8-Octahydro-2, 3,8 8-tetramethyl-2-naphthalenylisthanone
Tricyclo[.3.1.02, 5{dedecan-1-ol, 4,4,8-frimethyl-, acetate, [1R-[1a,28, b Bl
PANACYCLENE
Ethyl a,b-ep oxqy-b-phenylpropisnats
3-(d-ethyl phenyl}-2,2-dimethviproapanenitrile
(1R-(1a,4b4aa &b, Baa)}-Octahydro-4,8a,%, B-tetramethyl-1,6-methano-1{2H Jnaphthal
2-methyl-3-(3 4-methylenedioxyphenylpropanal
3-htsthylbutyl o-hydrosybenzoate
2-Ethyl-4-(2, 2, 3-trimethyl-3-cyclop enten-1-y(p-2-buten-1-ol
1,3-Benzodioxole-S-carboxaldshyds;
Benzyl alcohol
1-Phenyl-3-methyl-3-pentanol;
2-Ethyl-2-prenyl-3-hexens!
4-Snehyle-t-butyl-1 1-dimethnlindan;
a-hexylecinnamic aldehyde;
2-0mo-1,2-benzopyran,
3aR-(3aa,5ab,%aa,Cbb}Dodecahydro-3a 6,6, 9a-tetramethyinaphtho(2, 1-b)fura m,
hydroxycitronellal dimetha! acetal
2-Methyl-d-phenylpentanol;
3.7 11-Trimethyldodeca-1,6,10-trign-3-0l mixed izomers
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a,b,2,2,3-Pentamethyicyclopent-3-ene-1-butanol

3,12-ridecadien-nitrile

3a,4,5,6,7,7a-Hexahydro-2 8(or 3,6}-dimetiyl-4,7-methano-1H-inden-5-0l
3-Phenyk2-propen-1-ol;
4-(2,6,6-Trimethylcyclohexyl-3-methylbutan-2-ol;

4-(3 4-ttethylenedioxyphenyl}-2-butanone;

3,4-dimsthoxybenzaldehydes,

SINQBQR
3-iethyl-5-(2,2 3-trimethyl-3-cyclopenten-1-ylipent-4-en-2-ol
Ethoxymethoxylcyclodecans;
2-gthoxy-4-methoxymethylphenol;
2-[2-[4-Methylzyclohea-3-gn-1-ypropylicyclopeniancns;

414 8-Dimethylnona-3, 7-disnylpyridine

[E,E,E¥28,10-Trimethyldodeca-2,6,8,11-tetragn-1-al
DURICAL
Methy! 3-phenylpropenoats
T-Wethyl-2H-benzo-1,5-dioxepin-3(4H}-one
amber core;
3-(Z-bornyloxy-2-methiyl-1-propanol fexo)
3-Phenyl-2-propen-1-vl J-methylbutanoate
trans-2,4-Dimethyl-2-15,6, 7, 8-tstrahydro-5,58,8-tetramethyl-2-naphthalenyl}-1, 3-disxolan:
a-Cyclohexylidens benzeneacetonirils,
3-(Hydroxymethylinenan-2-ons;

Benzoic acid, 2-hydroxy-, I-methyl-2-butenyl ester

cadryl methylketone

ciz-4-Cyclopentadscenons;
§-Ethylidineoctahwydro-5,8-methano-2H-1-benzopyran-2-ong,
Ecyclohexadecen-1-ong,;

cyclopentadecanons;

MEVANTRASL

3,3-Dimethyl-5-(2 .2, 3-trimethyl-3-cyclepenten-1-yl-4-penten-2-ol
methyl dihydrojazmonate
cvclopentadecanolide
1,3-Dioxang, 2-(2,4-dimethyl-3-cyclohexene-1-y-5-methyl-5-(1-methylpropyi)-
3, 7-dimethyl-1,8-octadien-3-yl benzoats;

Wethnyl (2-pent-2-enyl-3-0xe-1-cyclopentyl) acetate
2-tert-butvlcyclohexyl carbonate;
4-rd-hydroxyphenyl}-2-butanons
1,2,4,6,7,8-Hexahydra-4 6,6 7,8,8-hexamethylcyclopenta-y-2-benzopyran.
methyl-2-hexyl-3-oxocyclopetanedecarboxylate
3-methylcyclopentadecanone,
4-0a-Hydroxy-d-methylpentyl)cyclohex-3-gnecarbaldshyde

PCT/IB2007/000628



WO 2008/090396

22

1,12-dodecanedioic acid ethylene ester;
2-tridecenenitrile;

hexy! zalicylate;

18-pentadecanolide;

2-Phenylethy] benzoate
3-Ethoxy-4-hydroxybenzaldehyds
hexadscanolide
8-cycloheptadecen-1-one
3-15,5,6-Trimethylbicyclo[2.2 1ihept-2-d)cyclohexan-1-ol
Pentyl 2-hydroxybenzoate,
3,7-Dimethyloctane-1,7-diol

p-cresyl phenyvlacetats

1-Methyl-1-((38,83)-1,2,3,4,5,6,7,8-0 ctahydro-3 &-dimethylazu len-S-yliethyl acetate

3-Hexenyl 2-hydroxybenzoate
1,4-Disxacycloheptadecans-5,17-dicne
2,5-Dimethyl-d-hydroxe-2, 3-dinydrofuran-3-one
2-Phenylethyl phenylacetate

TRASEQOLIDE

d-methoxybenzyl alcohol

Benzyl o-hydroxybenznate
2-Ethyl-3-hydroxy-4-pyrong

DECEM 1 &L &

4-Hydroxy-3-msthoxybenzaldehyde

Ethyl 2-methyl-4-oxo-6-pentylevclohex-2-ene-1-carboxylate
4-{d-Hydroxy-3-methoxyphenyl}-2-butanone

3,7, 11,15-Tetramethyl-1-hexadecen-3-o
oxacycloheptadec-10-en-Z-gne

3, 7-dimsthyl-1 8-octadien-3-yl 3-phenyl-2-propenoate
2-Phenylethyl 2-hydroxybenzoate

ethyl 2,4-diydroxy-3 8-dimethylbenzoate
S-Hydroxy-2-benzyl-1,3-dioxan

PARADISAMIDE

PCT/IB2007/000628
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Examples of odorants having an acceleration value between 100 and 900 include:

J-phenyl butanal

3, 7-dimethyl-G-octenol

2 8-dimethyl-7-octen-2-0l

§-Butyl-2 4-dimethyidinydropyrans

3, 7-Dimethyl-2,6-octadienal

cyclohexyl ethyl acetate
3a,4,58,7,7a-Hexahydro-5-methoxy-4, 7-methano-1H-indene
methyl-2-octynoate

decanal

3,7-Dimethyl-1-octen-7-ol
(Zy-1-{1-Methuxypropoxyihex-3-ene
Nonzn acid nitrile

234,58 8-Pentamethylhept-3-en-2-one
2-Butyl-4, 4 8-trimethyl-1, 3-dioxane
2-Heptyltetrahydrofuran

hexyl butyrate

Ethyl ectanoate

2,2 5-Trimethyl-4-hexenal dimsthyl acetal
tricycindscenyl propionate

p-creayl acetate

Z-propenyl heptancate
2-methyl-3-(d-methoxyphenyl)propanal
Exo-1,7 7-trimsthyibicyclo[2.2.1hept-2-v| acetate
benzyl acetate

2 B-dimethyl-2-octanol

3, 7-Dimethyl-2 6-octadien-1-thiol

Methil Z-nonenoate
4-ldethyl-1-oxazpiro[5.5jundecan-4-ol
2-Pentylcyclopentan-1-one
3,7-Dimethy!-1,8-octadizgn-3-ol

ethyl acetoacetats

Decyl methyl ether
1-Wethyl-d-isopropenyl-B-ryclohexen-2-one
n-Hexyl 2-butencate
3,7-Dimethyl-1,6-o0ctadien-3-ol acetate
p-lenth-1-en-B-yl acetate
3,7-Dimethyloctan-3-yl acetate
2-tdethyl-d-propyl-1,3-oxathians

a, 3, 3-Trimethyleyclohexylmeting acetate
.3, 3-Trimethylcyclohexylmethyl farmate
3-phenylpropanal

1,3, 3-Trimethylbicyclo(2.2.1 heptan-2-o
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2-Pentyl-3-methyl-2-cyclopenten-1-one
3,7-Dimethyl-6-octen-3-ol

o-t-hutylveyclohexyl acetate
4-[1,1-Dimethylpropylicyclohexanons
Ethylacstoacetate ethylene ghycol ketal
F-Methylene-F-methyl1-octen-7-yl acetats
4-methylphenylacetaldshyde

3,5, 5-trimsthylhesoy acetate
4-liethaxy-1-propenylbenzens (E)
p-Wenthan-8-yl acetate

nonyl acetate

lzolengifolens oxide

methyl-2-nonynoate

benzyl propionate
#-methoxyacetophenons
3, F-dimsthyloctan-3-0!

1,7, 7-Trimethylbicyclof2 2.1 }heptan-2-o!
3,7-Dimethyl-2-methvlenccta-g-gnal
phenylacstaldehyde dimethyl acetal
1-Methyl-d-izopropyl-3-cyclohsxen-1-ol

ethyl 28,8 -trimethyl-1,3-cycloheadiene-1-carboxylate
2, &-Dimethyi-4-phenyltetralnedrofuran

Ethyl propanedioate
2,6-dimsthyk7-octenyl-2-yl acetate
[Z3-3,7-Dimethylocta-2 G-disnenitrile

exe-1,7, F-Trimethyibicyclo]2.2. 1 hept-Z-yipropionate
cis-3, T-Dimethyl-2 B-octadisn-1-v| sthanoats
3-lethyl-4-12,8 6-trimethylcyclohee-1-enylibut-3-en-2-one
2-lsopropenyl-5-methylhex-d-gnvl acetate
2,4-Dimethylcyclohexyimsthyl acetate

3, 5-Dimethylcyclohex-3-ene-1-methyl acetate
WERDORACINE

1-Fhenylsthyi propionate

2 4-Dimsthylcyclohex-3-ene-1-methanol
p-lzoprapylbenzaldehyde,

undecanal
2-ethylidene-6-isopropoxy-bicycle[2.2.1} heptane
3-lethyl-S-propyl-2-cyclohexen-1-one

B, 8-dimethyl-7-[1-methylethyl]-5,10-dioxazpiro[4,5]dscane
3,7-Dimethyl-1 8-octadien-3-vl propionate
2-Methyldecanal

1,1-Dimethoxy-2-phenyipropans

PCT/IB2007/000628
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o-tertiary butwl cyclohexans!

WIOLET NITRILE CI (Q)
4-n-Butyl-4-hydroxybutyric acid lactone
CRESSAMNTHER

3, 7-dimethyl-5-octen-1-y| formate

2-Phenylethyl acetate

3, T-dimsthyl-8-octenk-1-yl acetate
&.9-epoxy cedrane
p-izopropyleyciohexancl

2 6-dimethyl-2-octanol

d-izopropyl cyclohexanol
p-tert-Butylovciohexarl acetate
ciz-&-nonenol
S-Methyl-2-(1-methylsthyllcyclohexanol

w-methylionone

Ethyl 2 d-dimethyldioxolane-2-acetate
1-lethyl-4-isopropylcyclohexane-8-ol

JASWATONE

3, 7-Dimethy-1-pcten-7-al

ciz-3-hexenyl methylhubyrate

phenylsthy] formate

trans~3,7-Oimsthyl-2, G-octadien-1-y] acetate

&-12,88-Trimsthyl-1-cyclohexsn-1-¢-3-buten-2-one
ROSSMOL

2 4-dimethyl cyclohexans methanol
cis-8-ldsthyl-1-oxagpire[4.5]decan-2-onz

2-Wethylpent-2-en-1-oic acid

1.8.,3.8,6.8.}-2" 23,7, 7-Pentamethyls piro(bicycla<.1, 0fheptane-2, 5-[1 3]dioxane

g-nonalactons

10-undecenal

-ionone

1-methyl-1-methoxycyclodedecane
3,7-Dimethyl-1,8-octadien-3-v 2-methylpropanoate
22, 5-trimethyl-5-penbylcvclopentanons

CUMIN HITRILE

4-lethoxybenzyl acetate

3, 7-Dimethyl-1,&-nonadien-3-ol

ciz-2 B-Dimethyl-2,6-octadien-8-ol

25

spiro[furan-23H}, 5-{4,7-methano-SH-indene}], decahydro

sthylzafranate
1-p-llenthen-8-al, 1-Methyl-4-izopropyl-1-cyclohexen-8-ol
5,9-Oimethyl-4,8-decadienal

PCT/IB2007/000628
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benzyl-n-butyrate

(E}-3,7-Dimethyl-2 6-octadienyl 2-msthyicrotonate
2-tiethyl-3-phenyl-2-propenal

o-t-amylcyclohsxanyl acstate

ROSYRAME SUPER

Octyl 2-msthvlpropanoate

dimethyl benzyl carbinyl acetate
3-Methyl-1,4-octalactone

Z-Methyl-d4-phenyl-2-butanol

2,8-Monadienal

lzobutyl phenvlacstate

[R-TE¥}-1-(2,8 8-Trimethyl-2-cyclohexen-1-vipent-1-en-3-one
LEVISTARMEL

3, 7-dimethyl-1,8-nonadien-3-yl acstate
1-12,4-Dimethyd-3-cyclohexenyl-2 2-dimsthylpropan-1-one
a,o-Dimsthylphensthyl alcohol

(E}-1-(2, 4, 4-Trimethyl-2-cyclohexen-1-yl}-2-buten-1-ons
1-(2,8,6-Trimethyk1-cyciohexen-1-ylipsnt -1-en-3-one
2,4 8-Trimgthyl-3-cyciohexene-1-methanol
trans-2,7F-Dimethyl-2, 7-octadian-1-ol

1,1-Diethowy-3, T-dimethyl-2 §-octadisne
1-Phenyl-d-penten-1-one

cedryl msthyl ether
1-Methyl-4-iropropenvicyclohexan-3-ol

phenylethyl izoammy ether
3-Methylene-7-methyl-1-octen-7-yl acetats
g-ethylideneoctahydro-5,8-mathano-2H-beznopyran

3, 7-Dimsthyl-1-octanol

3, 7-Dimethyl-1 G-octadien-3-yl butyrate
2-hexyl-2-cyclopenten-1-onz

methoxyeyclodecan

1-Cyclohexyisthyl 2-butenoate
&,8-gpory-2,5,10,10-tetramethwl bicyclo[7.2.0Jundscane
Tetrahydro-4-methyl-2-phenyl-2H-pyran

acetaldehyde ethyl phenviethy] acetal
trans-3,7-Dimethyl-2,6-octadien-1-y prapionats

&, 10-dimethyl-5 Sundecadien-2-one
8-Wethyl-2-(4-methylcyclohex-3-snylhept-1,5-diene
3-Wethyl-2-(2-pentenyl}-2-cvclopenten-1-one isomers
Z-gthoxy-3-methylen-2,6 6-trimethyibicycle[3.3.1lnonans
Tetrahydro-4-methyl-2-propyl-2H-pyran-4-yl acetate
trans-3,7-Dimethyl-2 8-octadien-1-yl isobutyrate

PCT/IB2007/000628
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p-Methylietrahwdroguingline

decahydro-b-naphty| acetate

dodecanal

1-phenylethyl alcohol
(E¥7,11-Dimethyl-3-methylensdodsca-1,6,10-triens
3-(izopropylphenylibutanal
ethyl-2-ethyl-5,6-dimethyl-2-cyclohexene

3, 7-dimethyl-2(3},6-nonadisnenitrie
&-methyl-B-ionone
T-methoxy-3,7-dimsthyloctanal
(£¥-1-{2,8,6-Trimethyl-1-cyclohexen-1-yl-2-buten-1-ong
Al (3-methylbutoxyyacetats
4-2,5B,6-Tetramethyl-2-cyclohexen-1-v)-3-buten-2-one
3-Wethyl-2-butenyl benzoate

2-[4-ethyiphenyl}-2, 2-dimsthyipropanal
3,5,6,8-Tetramethyl-4-methyleneheptan-2-al
G-1-[28,8-Trimethyl-3-cyclohexen-1-yl}-2-buten-1-onz
ethiyl tricycle [5.2.1.02.6} decan-2-carboxylate

o-1-12 8,8-Trimethyl-Z-cyclohexen-1-vl-2-buten-1-one
S-decenol

UNDECEME 2 NITRILE

Ethyl 2-nonynoate

3,4,4a,5,8 8a-Hexahydro-3, F-dimethylzpiro]1 JA-methanonaphthalens-2(1H),2%oxirans}

WEREMIL

Ethyl 2, 3-gpouy-3-methyl-3-phenyipropionate
3,8-Dihydro-2,4-dimethyl-8-phenyl-2H-pyran
cia-trans-2-Methyl-2-vinyl-S(2-hydroxy-2-propyiitetrahydrofuran
4-methyl-3-dscenn-5-ol

Qctahydro-4, 7-msthano-1H-indene-5-y| acstate
2-KMethylundecanal

2-heptyl cyclopentanons

HERBAMNATE

G-sec-Butylguinoling

alyl cyclohexvioxyacetate
S-phenyl-5-methyl-3-hexanone

DISPIRONE

BOURGEOHAL

&, 7-Dimethyl-§-octen-1-yi propanoats

phenylethyl izobutyrate
1,2,3:4,58,7,8-0ctahydro-8,8-dimethyl-2-naphthaldehyde
1-(5,5-Dimethyl-1-cyclohexen-1-yvljpent-4-en-1-one
Idethyl 2-hydroxybenzoate

PCT/IB2007/000628
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ELIWTAAL Forte
alyl cyclohexyl propionate
3, 7-Dimethyl-G-octen-1-yl 2-methyipropanoate
MDOCLEAR
AZHRBRE
2-Phenoxyethyl propionate:

Ethyl 2-methoxybenzoate

3-Phenyl-2-propenal
2,2-Dimethyl-3-{p-sthylphenyiipropanal
2, 7-Dimethyl-10-[1-methylethyl)-1-oxaspiro]4.5}d gca-3,6-diens
1,3,4,8,7, 8a-Hewahydro-1,1,5 S-tetramethyl-2H-2 4a-methanona phthalen-2(5H}-onge
S-methyl-3-heptanone oxims

ciz-3-hexeny! benzoats
12,3,4,58,7,8-Octahydro-8,8-dimethyl-2-naphthaldehyde
S-Hydroxyundecanoic acid lactonez
-maethoxybenzaldehyde

-methyl-3-decen-5-ol

4-n-Hesyl-§-hydroxybutanaic acid lsctone
Allyl (2Z-methylbutoxydacetate

p-tdentha-g-thiol-3-one
dodecahydro-3a,6 6 2a-tetramethyinaphto(2, 1-b)-furan
S-methyl-3-heptanone oxime
A-(1-ethomyeviny}-3,5,5, 5-tstramethyvlcyclo-hexanone
2-(4-tert-Butylkenzylipropionaldshyde

Cyclohexyl lactone
decanol

1-(2,8,8-Trimethylcyclohexa-1, 3-dignyvlk-2-buten-1-one
2-methyl-3-14-izopropylphenylipropanal
1-{4-ISOPROPYLCY CLOHEXYL}-ETHANOL

PCT/IB2007/000628
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Experimental Procedure:

Individual odorant to be tested was added to 209 of shampoo formulation (see
formula below in Table 4) at 0.1%.

Table 4: House Shampoo Formulation

Phases Ingredients Supplier Percent
A D.I. Water 35.00
A Standapol ES-2 Cognis Corp. 35.00
B Standapol WAQ-LC Cognis Corp 27.50
B Glydant 2000 Lonza 0.30
C Sodium Chiloride 1.80

A 10 gram sample of formulation and fragrance was added to an empty 1000ml
Pyrex beaker. This beaker was then filled with 1000 ml of 120F tap water. Beaker
with diluted shampoo sample was then immediately placed into a semi-enclosed
plexiglass chamber.

Headspace Sampling: Once beaker was placed into chamber a Carboxan SPME
field fiber was held at the top-side opening of the chamber over the beaker
containing the sample. At 15 seconds, the fiber was released and the headspace
emissions from the beaker were collected. Headspace emissions from beaker were
collected at 15, 30, 60, 90, 120, 240 and 300 seconds using a different Carboxan-
PDMS field fiber for each sampling time. Top of plexiglass chambér was held open
for entire 5 minutes of headspace sampling.

Each Carboxan-PDMS SPME Field Fiber that was used for each of the seven above
sampling time intervals was then desorbed on a Hewlett Packard HP6890 GC /5973
Mass Selective Detector System.
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The partition release value 2 is defined as the product of the pseudo acceleration I”
and the flux value @ and the quantity of odorant in a total 100 parts of the perfume

( mg - cm j 1
diluted in water. The units of @ are \ ¢ -sec’

out of the water, water-air and air partitions can then be physically equated to a

(Force)xj_
value of \ Area

8¢ or in other words, units of pressure per time out partition. It is
important to establish that water release values are indicative of the order of elution

€C  The expression of water release

of odorants in a perfume out the partitions considered into headspace when subject
to extreme aqueous dilutions. It is indicative of how fast in time will an odorant start

to appear in time.

This predictive value for elution time allows a person skilled in the art to establish
groupings of odorants eluting from the water dilutions, constructing therefore keys or
hedonic profile and achieving better engineering control of their creative process. By
engineering these groupings of odorants and their order of elution, a perfumer can
construct optimized perfumes for water release systems, since most of these
odorants will behave differently in aqueous dilutions as compared to emulsions with

various surfactant proportions.

Water release values, (2 for the corresponding odorants is an indication of the time it
will take before it appears in headspace when diluted in water. Once in headspace,
acceleration values as well as odor detection thresholds (discussed in more details
further) will dictate the intensity and odor contribution as well as residence time of
odorants in the water vapor and air. The following relationships were empirically
established by the authors for elution time of odorants in heavily diluted aqueous

media based on 2 values in Table 5.
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Table 5: Water Release Groups Definitions

PCT/IB2007/000628

Water Release Values

Time of elution

Water Release Group 1 02>10 Upon dilution: t = 0 seconds
Water Release Group 2 | 70 > (2> (.07 0 to 10 seconds
Water Release Group 3 | 0 (07 > (2> 0.007 0 to 20 seconds
Water Release Group 4 | (.007 > Q2> 0.0005 0 to 30 seconds
Water Release Group 5 | (.0005 > Q > 0.00003 0 to 45 seconds
Water Release Group 6 | ().00003 > 0 to 60 seconds

As an illustration, the below “Tropical Fruit” perfume release profile shown in Table 6
was observed in aqueous dilution of 1/100 using headspace GC-MS method at 1%
in a house shampoo formulation (see formulation above).

The perfume’s components are grouped in the predicted water release groups (1 to

6) according to the £ values above along with the predicted time of elution (t) from

the diluted aqueous/air partitions.
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Table 6: Tropical Fruit Perfume

PCT/IB2007/000628

parts Q
Predicted Water Release Group 1 [t = 0 seconds]
d-LIMONENE 2 25.7802389895
Predicted Water Release Group 2 [t less than 10 seconds]
ETHYL BUTYRATE 0.1 7.0552312843
ETHYL 2-METHYLBUTYRATE PURE FCC 0.1 5.5947876874
RIPLAL 0.3 4.1970000000
MANZANATE 0.1 0.5903646696
LINALOOL 9 0.2769314405
DIHYDROMYRCENOL 3 0.1905945812
Predicted Water Release Group 3 [t less than 20 seconds]
ROSE OXIDE (HIGH CIS) 0.1 0.0584040169
C1S-3-HEXEN-1-OL 0.2 0.0513223980
BENZYL ACETATE 1.3 0.0511546620
CITRONELLOL AJ,FCC 0.7 0.0405549107
VERDOX 25 0.0242936469
ALLYL HEPTOATE 0.5 0.0216167817
IALDEHYDE C-18 0.5 0.0209445281
CIS-3-HEXENYL ACETATE 0.1 0.0180243127
ETHYL LINALOOL 2.9 0.0121483853
BENZYL PROPIONATE 0.5 0.0114915690
FRUCTONE 0.3 0.0103951730
LIFFAROME 0.1 0.0102830404
DIHYDROLINALOOL 0.2 0.0071934130
Predicted Water Release Group 4 [t less than 30 seconds]
IONONE BETA PURE 0.9 0.0066027260
DIMETHYL BENZYL CARBINYL ACETATE 1 0.0044592702
VERTENEX HC 0.1 0.0011211319
TERPINYL ACETATE 0.1 0.0010096117
Predicted Water Release Group 5§ [t less than 45 seconds]
FLOROL 2.5 0.0004707520
TERPINEOL 0.1 0.0004502877
OXANE 0.01 0.0003278790
UNDECAVERTOL 0.6 0.0003136174
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FLORHYDRAL 0.3 0.0002988038
ALLYL CYCLOHEXYL PROPIONATE 0.3 0.0002838164
HEXYL CINNAMIC ALDEHYDE 15 0.0002445428
GAMMA-DECALACTONE 0.3 0.0001754522
GAMMA UNDECALACTONE 0.3 0.0001426688
alpha-DAMASCONE 0.1 0.0001360916
MAGNOLAN/CORPS 719 3 0.0001281900
HELIONAL 1.4 0.0000393253
ADOXAL 0.4 0.0000321258
BENZYL ALCOHOL 0.2 0.0000319302
BACDANOL 1.5 0.0000316677

Predicted Water Release Group 6 [t less than 60 seconds]

HEDIONE 15 0.0000209666
SANDALORE 1.3 0.0000177176
DAMASCENONE 0.03 0.0000147507
GALAXOLIDE 50 IPM 5 0.0000144162
CALONE 0.03 0.0000057982
IAMBROXAN 0.03 0.0000012314
ETHYLENE BRASSYLATE 4.3 0.0000012189
OXANONE CRYSTALS 0.4 0.0000010442
VERTOFIX COEUR 0.1 0.0000004524
EXALTOLIDE TOTAL 0.2 0.0000002980
METHYL ATRATATE 0.1 0.0000000003
79.1

propylene glycoll 20.9

total perfume 100

Below, in Table 7 are the experimental results for the release profile in time (0 to 60
seconds) of the Tropical Fruit Perfume in 1/100 dilution in water using GC-MS

headspace analysis.
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5seconds GC Abundance
d-LIMONENE 7000
10seconds
d-LIMONENE 7000
ETHYL 2-METHYLBUTYRATE 3000
ETHYL BUTYRATE 2800
ITRIPLAL 1000
MANZANATE 1000
LINALOOL 500
DIHYDROMYRCENOL 500
20seconds
d-LIMONENE 7000
ITRIPLAL 14000
ETHYL BUTYRATE 2800
ETHYL 2-METHYLBUTYRATE PURE FCC 3100
MANZANATE 4000
LINALOOL 18000
DIHYDROMYRCENOL 15000
ROSE OXIDE (HIGH CIS) 10000
C|S-3-HEXEN-1-OL 14000
BENZYL ACETATE 12000
CITRONELLOL AJ,FCC 7000
VERDOX 5000
IALLYL HEPTOATE 4000
IALDEHYDE C-18 2000
CIS-3-HEXENYL ACETATE 5000
ETHYL LINALOOL 5000
BENZYL PROPIONATE 2000

PCT/IB2007/000628
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FRUCTONE
LIFFAROME
DIHYDROLINALOOL

30seconds

d-LIMONENE

TRIPLAL

ETHYL BUTYRATE

ETHYL 2-METHYLBUTYRATE PURE FCC
MANZANATE

LINALOOL

DIHYDROMYRCENOL

ROSE OXIDE (HIGH CIS)
C1S-3-HEXEN-1-OL
BENZYL ACETATE
CITRONELLOL AJ,FCC
VERDOX

IALLYL HEPTOATE
ALDEHYDEC48
CIS-3-HEXENYL ACETATE
ETHYL LINALOOL
BENZYL PROPIONATE
FRUCTONE

L IFFAROME
DIHYDROLINALOOL

IONONE BETA PURE
DIMETHYL BENZYL CARBINYL ACETATE
VERTENEX HC

TERPINYL ACETATE

40seconds

d-LIMONENE

3000
3000
3000

7000

14000
2800
3100
4000
18000
15000

14000
14000
17000
7000
14000
10000
2000
14000
10000
6000
5000
3000
3000

2000
2000
2000
1000

5000

PCT/IB2007/000628
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TRIPLAL

ETHYL BUTYRATE

ETHYL 2-METHYLBUTYRATE PURE FCC
MANZANATE

LINALOOL

DIHYDROMYRCENOL

ROSE OXIDE (HIGH CIS)
C|S-3-HEXEN-1-OL
BENZYL ACETATE
CITRONELLOL AJ,FCC
VERDOX

ALLYL HEPTOATE
IALDEHYDE C-18
CIS-3-HEXENYL ACETATE
ETHYL LINALOOL
BENZYL PROPIONATE
FRUCTONE
LIFFAROME
DIHYDROLINALOOL

IONONE BETA PURE
DIMETHYL BENZYL. CARBINYL ACETATE
VERTENEX HC

TERPINYL ACETATE

FLOROL

[TERPINEOL

OXANE

UNDECAVERTOL

FLORHYDRAL

IALLYL CYCLOHEXYL PROPIONATE
HEXYL CINNAMIC ALDEHYDE
GAMMA-DECALACTONE

GAMMA UNDECALACTONE

alpha-DAMASCONE

10000
2000
2000
3000

18000
15000

14000
14000
18000
7000
18000
12000
4000
14000
10000
6000
5000
3000
3000

10000
8000
8000
9000

10000
10000
2000
10000
9000
7000
2000
4000
4000
1000

PCT/IB2007/000628
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MAGNOLAN/CORPS 719
HELIONAL

ADOXAL

BENZYL ALCOHOL
BACDANOL

50seconds

d-LIMONENE

[TRIPLAL

ETHYL BUTYRATE

ETHYL 2-METHYLBUTYRATE PURE FCC
MANZANATE

LINALOOL

DIHYDROMYRCENOL

ROSE OXIDE (HIGH CIS)
C1S-3-HEXEN-1-OL
BENZYL ACETATE
CITRONELLOL AJ,FCC
VERDOX

ALLYL HEPTOATE
IALDEHYDE C-18
CIS-3-HEXENYL ACETATE
ETHYL LINALOOL
BENZYL PROPIONATE
FRUCTONE

LIFFAROME
DIHYDROLINALOOL.

IONONE BETA PURE
DIMETHYL BENZYL CARBINYL ACETATE
VERTENEX HC

ITERPINYL ACETATE

FLOROL

1000
500
300
50
100

4000

6000
800
1500
1500
18000
15000

14000
14000
18000
7000
20000
12000
4000
14000
10000
6000
5000
3000
3000

18000
8000
10000
9000

15000

PCT/IB2007/000628
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[TERPINECL

OXANE

UNDECAVERTOL
FLORHYDRAL

IALLYL CYCLOHEXYL PROPIONATE
HEXYL CINNAMIC ALDEHYDE
GAMMA-DECALACTONE
GAMMA UNDECALACTONE
alpha-DAMASCONE
MAGNOLAN/CORPS 719
HELIONAL

ﬁCND)U\L

BENZYL ALCOHOL
BACDANOL

GALAXOLIDE 50 IPM
HEDIONE
SANDALORE
DAMASCENONE
CALONE

%MBROXAN
ETHYLENE BRASSYLATE
OXANONE CRYSTALS
VERTOFIX COEUR
EXALTOLIDE TOTAL
METHYL ATRATATE

15000
2000
10000
10000
10000
9000
7000
7000
5000
3000
5000
3000
100
5000

1000
4000
2000
1000
1000
1000
20
70
50
50
50

PCT/IB2007/000628

Odorants making up the perfume eluted in a 1/100 water dilution as predicted by

their calculated £2 values. For example, when considering the first 20 seconds of the

release profile of the diluted perfume, the inventors predicted d-limonene to elute

first based on its £2 value (Water Release Group 1). The headspace experiment

confirmed the above calculated prediction.

The next group of odorants predicted to elute from the diluted partition (Water

Release Group 2) was made of: triplal, ethyl butyrate, ethyl-2-methyl butyrate,
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manzanate, linalool and dihydromyrcenol at time less than 10 seconds. This second
“wave” of released odorants will enter the headspace above the aqueous dilution in
a background of “d-limonene”, a flash release citrus note released earlier. This
assumption was again validated by the experimental GC-MS headspace

experiment.

The third group of odorants predicted to elute at time less than 20 seconds was
expected to be rose oxide, cis-3-hexenol, benzyl acetate, citronellol, verdox, allyl
heptoate, aldehyde C-18, cis-3-hexenyl acetate, ethyl linalool, benzyl propionate,
fructone, liffarome and dihydrolinalool based on their €2 values. In the background,
odorants making up water release groups 1 and 2 are present. This theoretical
prediction is again validated by the GC MS headspace experimental data. All other
odorants making up the subsequent release profile of the perfume are also
accurately predicted based on odorants’ W values as shown in the experimental
data above. A person skilled in the art can, as a result use the invention to engineer
the perceived progression of the fragrance in time as it is liberated from the aqueous

dilution.

Odor Detection Thresholds

Upon their release in headspace, odorants are detected based on their odor
detection threshold values. Odor detection thresholds are defined as the lowest
concentration of odorants in a selected medium (air or water) to be detected. By
including odor index values of odorants in the model, one can further improve on the
values for predicted performance of once odorants are released from the partition

into the air.

It is also important to construct the fragrance with a balanced olfactive intensity in
order not to overwhelm the consumer or to be aesthetically unappealing.
Constructing each segment for the targeted application or intended effect must be
based on balanced impact in accordance to these ODT values while at the same

time answering to certain rules to give a well-rounded experience to the consumer.
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Various databases for experimental odor detection threshold values in various
partitions such as water and air are available. See Compilation of Odor and Taste
Threshold Values Data, American Society for Testing and Materials, F.A. Fazzalari
Editor; Booleans Aroma Chemical Information Service (BACIS))

In this invention, Odor Index (O.1.) values are calculated theoretically for odorants in
air. These odor index values show a strong correlation with experimental odor

detection thresholds in air and in water.

An example of how the inventors calculate mathematically these odor indices, the
conformation of 1-undecanal deduced from docking experiments into hOBP;, B

used below.

a.  Modeling of hOBP,, Binding Site and Odorant Docking Experiments

Human odorant binding protein hOBP, (17.8 kDa), belongs to the Lipocalin family.
The amino acid sequence is 45.5% similar to the rat OBP and 43% similar to the
human tear lipocalin (TL-VEG). The tertiary structure of hOBP .., was obtained using
the automated SWISS-MODEL protein modeling service
(http://swissmodel.expasy.org/). The modeled structure along with the modeled

protein binding site is shown below in Figure 2. The eight-stranded B-barrel, a
common motif for lipocalins is present as well as two alpha helices (as also
predicted by Lacazette et al., Human Molecular Genetics, 2000, 9, 2, 289 — 301 ).

Figure 3 shows modeled binding site for hHOBP).q. The conserved hydrophobic
amino acids described by Lacazette et al. and thought to interact with ligands are

shown.

Figure 4 shows a docked conformation of 1-undecanal in the hOBP)jaq binding cavity
using a box size of 19 x 19.75 x 15.5 angstroms. The pose shown has docking
energy of —10.05 kcal/mol. As an example, 1-undecanal was docked into the binding
cleft of hHOBP),q using Argus lab software 4.0.1 in order to obtain the recognized

conformation of the odorant (http:/iwww.planaria-software.com/arguslab40.htm).
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The docked conformation of 1-undecanal within the binding cleft of the hOBP is
show in Figure 3.

Figures 4 and 5 show 1-undecanal conformation used in odor index calculation: the
conformation for 1-undecanal was deduced from docking experiment into the
binding cleft of hOBPyaq. Fig. 4 shows the docked conformation of 1-undecanal in
hOBPyaq’s binding cavity using a box size of 19 x 19.75 x 15.5 angstroms. The pose
shown has docking energy of -10.05 kcal/mol. As shown in Figure 5, the
conformation for 1-undecanal was deduced from docking experiment into the
binding cleft of hOBPj5q.

The most energetically favored conformation for 1-undecanal is used to calculate

the maximum moment of inertia using a mathematical model of inertial ellipse.

b.  Odor Index Calculation

Moment of Inertia

The inertial ellipse (which is fixed in the rigid body) rolls and reorients on the
invariable plane. The path followed on the plane is called the herpolhode. The tip of
the vector on the inertial ellipse in which the total angular momentum L is normal
rotates on the ellipse to form a path called the polhode. The polhode is the property
of the odorant molecule. The invariable plane is a hypothetical plane external to the
molecule, which can “fit” into the receptor. The herpolhode is a curve on surface
defining receptor site “geometry”. The height in which the inertial ellipse sits above

the plane is inversely related to the ratio of rotational/translational forces.

The inertial ellipse incorporates the moment of inertia and angular momentum (L) of

the odorant in the reference frame in which L is fixed in space.
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Translational/Rotational Constant

The translational/rotational constant is a ratio of translational to rotational energy.
This factor is found to correlate to the type of functional group and most importantly
to the Lydersen critical property increments.

Conformation of 1-undecanal shown in figures 4 and 5 was used to calculate the
odor index value of 1-undecanal both in air and in water as an illustrative example.
The odor index value in air was found to be equal 0.000219 mg/m?®. The
experimental value for odor detection threshold in air was determined to be 0.00054
mg/m?® by Randenbrock (See Randebrock, R.E. (1986) Perfuem. Kosmet. 67,1, 10-
24) . Calculated odor index in water was calculated to be equal to 8.2 parts per
billion (ppb), and found to be within the experimental range determined by Schnabel
et al. (Schnabel, K.O. Belitz, H.D., Von Ranson, C. (1988) Lebensm. Unters.
Forsch. 187, 215 — 223).

Odor Index Calculation for Various Odorants

The model and algorithm for odor index calculation was further applied to odorants
from various chemical classes. The correlation results with published experimental

odor detection thresholds as seen in figure 6.

Figure 6 shows the correlation between the experimental odor detection threshold
values from the “Compilations of Odor Threshold Values in Air" from the Booleans
Aroma Chemical Information Service (BACIS) and calculated odor indices of various
odorants. (All values are shown in mg/m®.)

Odor Index (O.1.) values can also be calculated in water by correlating the activity of
the odorants in a water partition and well as their diffusivity in the water, water-air
and air partitions. These calculation results are shown below for some odorants and
are correlated with experimental values from the Booleans database for

experimental odor detection thresholds in water as shown in Table 8.
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Table 8
me of Odorant exp ODT (ppb) water O.l. (ppb) Water
Butyl acetate 44 — 88 118.00
2,6-Dimethyl-2,6-octadien-8-ol 1-10 5.00
trans-3,7-Dimethyl-2,6-octadien-1-yl propanoate 10 2.00
i-1-Methyl-4-isopropenyl-6-cyclohexen-2-one 50 22,00
4-(2,2,6-Trimethyl-2-cyclohexen-1-y1)-3-buten-2-one 0.4-10 2,5
4-Hydroxy-3-methoxybenzaldehyde 25-58 27.53
Ethyl butyrate 1 5
4-(2,2,6-Trimethyl-2-cyclohexen-1-yl)-3-buten-2-one 0.4-10 25
1-(2,6,6-Trimethylcyclohexa-1,3-dienyl)-2-buten-1-one 0.002 0.009
Pentyl butyrate 44 - 87 68
cis-3-hexenol 39 25
Ethyl 2-methylpentanoate 0.0030 0.001
o-1-(2,6,6-Trimethyl-2-cyclohexen-1-yl)-2-buten-1-one 1.5 1.50
4~(2,6,6-Trimethyl-1-cyclohexen-1-yl)-3-buten-2-one 4-6 2
ethyl 2-methylbutyrate 0.1-0.3 0.1
1-Hydroxy-2-methoxy-4-propenylbenzene 30-40 40.00
2,6-Dimethyl-5-heptenal 16 24
1-Octanal 30 33
Tetrahydro-4-methyl-2-(2-methylpropen-1-yl)pyran 0.5 4
4-Hydroxy-3-methoxybenzaldehyde 20 - 200 28
Pentyl Acetate 43 72
Ethyl methylphenylglycidate 25 3
5-Methyl-2-isopropylphenol 400 306

Applied Perfume Examples

As an illustration, a grapefruit-peach type fragrance was designed according to the
rationale described in the invention to fit the application needs of three different
wash-off categories: dish-washing and surface cleaners, body wash and shampoos,
conditioners, and finally laundry detergents.
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Dish Washing and Surface Cleaners

The fragrance designed for these types of application are intended to give a
superior impact to the consumer whilst avoiding any hedonics or streak residual on
the targeted cleaned surface. One can design a pleasant and full experience for the
user of the market product with the engineered perfume while at the same time

minimizing substantivity.

Formulations for these types of household and/or industrial applications must
contain perfumes that answer to the following criteria: at least 30%, preferably more
than 40% of the odorant constituents must have I"values characteristic of flash
release in aqueous dilutions, as described above. At least three of these flash
release odorants must have an odor detection threshold in water of less than 50

parts per billion and/or an odor detection threshold in air of less than 0.025 mg/m?.

Table 9
parts T Q ODT (ppb
Water Release Group 1
d-LIMONENE 41.60 8200.7592 | 536.22897
ETHYL BUTYRATE 0.30 14612.2887 | 21.165694 less than 50 ppb

total parts| 41.90
Water Release Group 2

HEXYL ACETATE 0.90 3118.7849 | 1.3050609 less than 50 ppb
LINALOOL 8.60 644.4128 | 0.2646234 less than 50 ppb
ITRIPLAL 0.60 1696.1058 | 0.2004637 less than 50 ppb
CIS-3-HEXENYL ACETATE 0.90 1384.2710 | 0.1622188 less than 50 ppb
ETHYL ACETOACETATE 2.30 640.3492 | 0.1061676 less than 50 ppb
IALLYL CAPROATE 0.30 1736.6656 | 0.1098162 less than 50 ppb
VERDOX 8.60 564.5618 | 0.0835701 less than 50 ppb
C1S-3-HEXEN-1-OL 0.30 1569.1101 | 0.0769836 less than 50 ppb

total parts 22,50
Water Release Group 3

CITRONELLYL NITRILE 1.40 913.0422 | 0.0681181 less than 50 ppb
FRUCTONE 1.40 554.7882 | 0.0485108 less than 50 ppb
TERPINYL ACETATE 2.90 613.4379 | 0.0292787
NERYL ACETATE 1.40 456.9131 | 0.0255047 less than 50 ppb
TETRAHYDROLINALOOL 0.90 503.4877 | 0.0151079
IONONE BETA PURE 1.40 311.3167 | 0.0102709 less than 50 ppb

total parts 9.40

Water Release Group 4
OXANE 0.06 610.1652 | 0.0019673 less than 50 ppb
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LILIAL 2.90 104.6269 | 0.0017276 less than 50 ppb
PHENOXY ETHYL ISOBUTYRATE 8.60 52.6664 | 0.0011495 less than 50 ppb
IALLYL CYCLOHEXYL PROPIONATE| - 0.90 126.7982 | 0.0008514 less than 50 ppb
GAMMA UNDECALACTONE 1.40 42.9827 | 0.0006658 less than 50 ppb
GAMMA-DECALACTONE 0.90 115.3553 | 0.0005264 less than 50 ppb

total parts| 14.76
Water Release Group 5
CYCLOGALBANATE 0.30 134.8094 | 0.0003666 less than 50 ppb
total parts 0.30

Water release Group 6

GALAXOLIDE 50 IPM 5.70 7.4931 0.00001644 less than 50 ppb

HEDIONE 2.90 8.3964 |{0.00000331 less than 50 ppb

EBANOL 0.14 16.5977 |0.00000108 less than 50 ppb

CIS-3-HEXENYL SALICYLATE 0.60 2.8007 [ 0.00000015 less than 50 ppb
total parts 9.34

DIPROPYLENE GLYCOL 1.80

total perfume partsi 100.00

The perfume odorants determined by the inventors to result in flash release in water
dilutions are in bold: d-limonene, ethyl butyrate, hexyl acetate, triplal, cis-3-hexenyl
acetate, allyl caproate, and cis-3-hexenol. These flash release odorants as

determined by the authors make up 45% of the total perfume.

The above perfume was included at 0.5% in a typical dish washing product with a
formulation provided below in Table 10.

Table 10
Phases Ingredients Supplier Percent
A D.l. Water 82.95
A Calsoft F-90 Pilot Chem 7.00
A Standamid LD Cognis Corp. 3.50
B Standapol ES-2 Cognis Corp 6.00
B Versene 100 Dow Chem. 0.05
C Fragrance 0.50
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The above perfume provides hedonic impact during the washing of glass and other
types of dishes as well as surface cleaners while also leaving a minimum amount of

residual fragrance or streaks upon completing the cycle or the cleaning experience.

Body-Wash, Soap, Shampoo and Conditioners

It is important to establish that a perfume during a wash off experience for these
types of applications must provide a well rounded hedonic experience that will last
throughout the entire washing process. Residence time of the chosen odorants
within the perfume formula must therefore be optimally based on their acceleration I”
out of the water partition. Since I"is derived partly based on the vapor pressure and
the diffusion coefficients in water, water-air and air, it is an indication of the
residence time of odorants.

Grouping odorants in a perfume according to their mass correlated water release
values and optimizing specific release groups will serve to result in a longer
residence time in headspace and a more rounded hedonic experience for the user
during the wash-off. A balance between Qand I" values resulting in odorant within
water release groups 1, 2, 3 and 4 will ultimately yield a good hedonic release
impact of the materials while at the same time provide a longer experience during
the wash-off.

Perfumes for wash-off systems such as shampoos, conditioners and body-wash
lotions and gels must have at least three different perfume odorants making up
30%, preferably 40% of the total perfume with I" values characteristic of sustained
release, as defined earlier within this patent. These sustained release odorants must
also elute between water release groups 1 and 4, based on their ©2 values. In order
to design a powerful and sustained hedonic release, a measure of the physiological
response to these chosen odorants must also be included in the engineering design
of the released perfume. Odor detection threshold values and or odor indices as
described above must also be considered. At least three of the sustained odorants
must have an odor detection threshold in water of 50 ppb or less and/or an odor
index in air of less than 0.025 mg/m?.

Below in Table 11 is an illustrative example of a fragrance engineered for sustained
release in high water dilutions.
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Table 11
| parts r Q ODT (ppb
Water Release Group |
d-LIMONENE 32.03 8200.75918 412.8705274
ETHYL BUTYRATE 0.46 14612.28873 32.45406391 less than 50 ppb
total parts 32.49
Water Release Group 2
HEXYL ACETATE 1.39 3118.784871 2.015594108 less than 50 ppb
LINALOOL 13.24 644.4128163 0.407396919 less than 50 ppb
ITRIPLAL 0.92 1696.105796 0.307377724 less than 50 ppb
CIS-3-HEXENYL ACETATE 1.39 1384.270995 0.250537947 less than 50 ppb
ETHYL ACETOACETATE 3.54 640.3491788 0.163405746 less than 50 ppb
ALLYL CAPROATE 0.46 1736.665583 0.168384846 less than 50 ppb
IVERDOX 13.24 564.5618108 0.128659154 less than 50 ppb
CIS-3-HEXEN-1-OL 0.46 1569.110141 0.118041515 less than 50 ppb
CITRONELLYL NITRILE 2.16 913.0421757 0.105096515 less than 50 ppb
FRUCTONE 2.16 554.7881788 0.074845246 less than 50 ppb
total parts| 38.96
Water Release Group 3
TERPINYL ACETATE 4.46 613.4379125 0.04502868
NERYL ACETATE 2.16 456.9131114 0.039350035 less than 50 ppb
TETRAHYDROLINAL.OOL 0.69 503.4876831 0.01158273
IONONE BETA PURE 1.08 311.3166919 0.007923271 less than 50 ppb
total parts 8.39
Water Release Group 4
OXANE 0.05 610.1551529 0.001508244 less than 50 ppb
LILIAL 2.23 104.6269183 0.001328486 less than 50 ppb
PHENOXY ETHYL ISOBUTYRATE 6.62 52.6663967 0.000884842 less than 50 ppb
IALLYL CYCLOHEXYL PROPIONATE 0.69 126.7982325 0.000652778 less than 50 ppb
GAMMA UNDECALACTONE 1.08 42.9827363 0.000513608 less than 50 ppb
total parts 10.67
Water Release Group 5
GAMMA-DECALACTONE 0.69 116.3552787 0.00040354 less than 50 ppb
CYCLOGALBANATE 0.23 134.8093664 0.000281095 less than 50 ppb
total parts 0.92
Water Release Group 6
GALAXOLIDE 50 IPM 4.39 7.493096107 0.000012657 less than 50 ppb
HEDIONE 2.23 8.396448605 0.000002545 less than 50 ppb
EBANOL 0.11 15.59773278 0.000000831 less than 50 ppb
ClS-3-HEXENYL SALICYLATE 0.46 2.800719742 0.000000115 less than 50 ppb
total parts 7.19
DIPROPYLENE GLYCOL 1.39
TOTAL PERFUME PARTS 100.00

The perfume odorants determined by the inventors to result in a sustained release

in water dilutions are: linalool, ethyl acetoacetate, verdox, citronellyl nitrile, fructone,

terpinyl acetate, neryl acetate, tetrahydrolinalool, beta ionone, lilial and allyl

cyclohexyl propionate, gamma-decalactone and cyclogalabanate. These sustained
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release odorants as determined by the authors make up 45.65% of the total
perfume.

The above perfume was put at 1% in a house base shampoo formulated according
to the formula below in Table 12. During use, the product gave a well-rounded

impactful experience to the user.

Table 12

Phases Ingredients Supplier Percent
A D.l. Water 34.00
A Standapol ES-2 Cognis Corp. - 35.00
B Standapol WAQ-LC Cognis Corp 27.50
B Glydant 2000 Lonza 0.30
C Sodium Chioride 1.80
D Fragrance 1.00

Laundry Products

At the end of a typical wash cycle, perfume deposition is often minimal due to the
relative solubility and water-release values of a number of odorants making up a
typical perfume in addition to the large amount of water used during a typical
household wash cycle. It is therefore important to engineer fragrances with
maximum deposition on woven and non-woven surfaces for obvious commercial
and environmental reasons when considering these types of household and

industrial applications.

Since water release values are derived based on activity and water diffusion
coefficients of odorants in water, as well as partition energies of these odorants for
polar and non polar partitions, vapor pressure etc., it is possible to predict
quantitatively the substantivity of the individual odorants considered in the perfume

in water.
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Based on the Qvalues of odorants and their subsequent grouping in various release
groups, it is possible to engineer certain hedonic notes or perfumes to be perceived
by the consumer after wash-off, upon completing a laundry cycle. In addition, this
fragrance design limits unnecessary environmental waste of the perfume used in

formulating the wash product during the wash procedure.

Perfumes intended for maximum deposition in wash-off systems must have at least
three different odorants constituting 40% and preferably at least 50% of the total
perfume within water release groups 4 and/or 5 and/or 6 according to the method
described in the herein invention and with non-release I"values, i.e. less than 100.
At least three different odorants must have an odor detection threshold in water of
less than 50 parts per billion and/or an odor detection threshold in air of less than
0.025 mg/m?.

To illustrate the importance of £2 values in designing perfumes for this laundry

detergents, the below fragrance is shown below in Table 13.

Table 13
| parts r Q ODT (ppb)

\Water Release Group 1
d-LIMONENE 21.28 8200.7592 | 274.3017428
ETHYL BUTYRATE 0.15 14612.289 | 10.5828469 less than 50 ppb

total parts| 21.43

Water Release Group 2
HEXYL ACETATE 0.46 3118.7849 | 0.6670311 less than 50 ppb
LINALOOL 4.42 644.4128 0.1360041 less than 50 ppb
[TRIPLAL 0.31 1696.1058 | 0.1035729 less than 50 ppb
CIS-3-HEXENYL ACETATE 0.46 1384.271 0.0829118 less than 50 ppb

total parts| 5.65

Water Rel Group 3
ETHYL ACETOACETATE 1.18 640.3492 0.0544686 less than 50 ppb
ALLYL CAPROATE 0.15 1736.6656 | 0.0549081 less than 50 ppb
VERDOX 4.42 564.5618 0.0429512 less than 50 ppb
CIS-3-HEXEN-1-OL 0.15 1569.108 0.0384918 less than 50 ppb
CITRONELLYL NITRILE 0.72 913.04218 | 0.0350322 less than 50 ppb
FRUCTONE 0.72 554.78818 | 0.0249484 less than 50 ppb
TERPINYL ACETATE 1.49 613.43791 [ 0.0150432
NERYL ACETATE 0.72 456.91311 0.0131167 less than 50 ppb
TETRAHYDROLINALOOL 1.85 503.48768 | 0.0310551
IONONE BETA PURE 2.88 311.31669 | 0.0211287 less than 50 ppb
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total parts| 14.28

Water Release Group 4

OXANE 0.12 610.15615 | 0.0039345 less than 50 ppb
LILIAL 5.95 104.62692 | 0.0035446 less than 50 ppb
PHENOXY ETHYL ISOBUTYRATE 14.32 52.666397 | 0.0019140 less than 50 ppb
ALLYL CYCLOHEXYL PROPIONATE 1.85 126.79823 | 0.0017502 less than 50 ppb
GAMMA UNDECALACTONE 2.88 42.982736 | 0.0013696 less than 50 ppb
GAMMA-DECALACTONE 1.85 115.35528 | 0.0010820 less than 50 ppb
CYCLOGALBANATE 1.24 134.80937 | 0.0015155 less than 50 ppb

total parts|  28.21

Water Release Group 5

GALAXOLIDE 50 IPM 14.00 7.4930961 | 0.0000404 less than 50 ppb

HEXYL CINNAMIC ALDEHYDE 2.83 21.014233 | 0.0000461 less than 50 ppb

total parts| 16.83

Water Release Group 6

LYRAL 2.83 6.500843 0.0000035 less than 50 ppb
HEDIONE 5.95 8.3964486 | 0.0000068 less than 50 ppb
EBANOL 0.25 15.697733 | 0.0000019 less than 50 ppb
CIS-3-HEXENYL SALICYLATE 1.24 2.8007197 | 0.0000003 less than 50 ppb
BENZYL SALICYLATE 3.33 1.7312373 | 0.0000004

total parts|  13.60

total Perfume parts| 100.00

A total of 47.63% of the above perfume is composed of non-release odorants under
heavy aqueous dilutions based on the odorants’ I” values. The substantive odorants
are: phenoxy ethyl isobutyrate, gamma-undecalactone, galaxolide, hexyl cinnamic

aldehyde, lyral, hedione, ebanol, cis-3-hexenyl salicylate and benzyl salylate.

The above description is for the purposes of teaching the person of ordinary skill in
the art how to practice the present invention, and it is not intended to detail all those
obvious modifications and variations of it which will become apparent to the skilled

worker upon reading the description.
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Claims

1. A method of formulating a perfume composition for wash-off systems,

comprising:

- calculating values of odor detection threshold, odor detection threshold in

air, acceleration (I") flash water release (£2 ) values for a group of odorants:
- selecting at least three different odorants, each odorant having
an acceleration (7°) value of about 900 or greater,

a water release (2 ) value selected from the group consisting of about 10 or
greater, from about 0.07 to about 10, and from about 0.007 to about 0.07,
and

a property selected from the group consisting of an odor detection threshold
of about 50 parts per billion or less, an odor detection threshold in air of

about 0.025 mg/m3 or less, and combinations of these; and

- placing the perfume composition in a wash-off system to provide an initial
water release and a minimal residual perfume on a targeted surface after

wash-off.

2. The method of claim 1, wherein the wash-off system is selected from the group
consisting of surface cleaner and dishwashing detergent.

3. The method of claim 1 or claim 2, wherein the odorants comprise at least
about 30% of the perfume composition.

4.  The method of claim 1, claim 2 or claim 3, wherein the odorants comprise at
least about 40% of the perfume composition.
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A perfume composition for wash-off systems having a desired initial water
release and minimal residual perfume on a targeted surface after wash-off,

comprising at least three different odorants, each odorant having
- an acceleration (1) value of about 900 or greater;

- awater release (£2) value selected from the group consisting of about 10 or
greater, from about 0.07 to about 10, and from about 0.007 to about 0.07;

and

- a property selected from the group consisting of an odor detection threshold
of about 50 parts per billion or less, an odor detection threshold in air of
about 0.025 mg/m?® or less, and combinations of these.

The composition of claim 5, wherein the wash-off system is selected from the

group consisting of surface cleaner and dishwashing detergent.

The composition of claim 5 or claim 6, wherein the selected odorants comprise

at least about 30% of the perfume composition.

The composition of claim 5, claim 6 or claim 7, wherein the selected odorants

comprise at least about 40% of the perfume composition.

A method of formulating a perfume composition for wash-off systems,
comprising:

- calculating values of odor detection threshold, odor detection threshold in

air, acceleration (1), and water release (2 ) values for a group of odorants;
- selecting at least three different odorants, each odorant having

an acceleration (r") value from about 100 to about 900,
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a water release (£2 ) value selected from the group consisting of about 10 or
greater, from about 0.07 to about 10, from about 0.007 to about 0.07, and
from about 0.0005 to about 0.007, and

a property selected from the group consisting of an odor detection threshold
of about 50 parts per billion or less, an odor detection threshold in air of

about 0.025 mg/m3 or less, and combinations of these; and

- placing the perfume in a wash-off system to provide a long sustained

perfume release and hedonic experience during the wash-off event.

The method of claim 9, wherein the wash-off system is selected from the group

consisting of a shampoo, conditioner, body wash and soap.

The method of claim 9 or claim 10, wherein the odorants comprise at least

about 30% of the perfume composition.

The method of claim 9, claim 10 or claim 11, wherein the odorants comprise at

least about 40% of the perfume composition.

A perfume composition for wash-off systems having a long sustained perfume
release and hedonic experience during the wash-off event, comprising at least

three different odorants, each odorant having:
- an acceleration (1) value from about 100 to about 900;

- awater release (£ ) value selected from the group consisting of about 10 or
greater, from about 0.07 to about 10, from about 0.007 to about 0.07, and
from about 0.0005 to about 0.007; and

- a property selected from the group consisting of an odor detection threshold
of about 50 parts per billion or less, an odor detection threshold in air of

about 0.025 mg/m?® or less, and combinations of these.
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The composition of claim 13, wherein the wash-off system is selected from the

group consisting of a shampoo, conditioner, body wash, and soap.

The composition of claim 13 or claim 14, wherein the selected odorants

comprise at least about 30% of the perfume composition.

The composition of claim 13, claim 14 or claim 15, wherein the selected

odorants comprise at least about 40% of the perfume composition.

A method of formulating a perfume composition for wash-off systems,

comprising:

- calculating values of odor detection threshold, odor detection threshold in
air, acceleration (r°), and flash water release (£2 ) values for a group of

odorants;
- selecting at least three different odorants, each odorant having
an acceleration (1) value of about 100 or less,

a water release (2 ) value selected from the group consisting of about 10 or
greater, from about 0.07 to about 10, from about 0.007 to about 0.07, from
about 0.0005 to about 0.007, from about 0.00003 to about 0.0005, and
about 0.00003 or less, and

a property selected from the group consisting of an odor detection threshold
of about 50 parts per billion or less, an odor detection threshold in air of

about 0.025 mg/m3 or less, and combinations of these; and

- placing the perfume composition in a wash-off system to provide residual

fragrance deposition.
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The method of claim 17, wherein the wash-off system is selected from the

group consisting of shampoo, conditioner, body wash and soap.

The method of claim 17 or claim 18, wherein the odorants comprise at least

about 40% of the perfume composition.

The method of claim 17, claim 18 or claim 19, wherein the odorants comprise
at least about 50% of the perfume composition.

A perfume composition for providing residual fragrance deposition in wash-off

systems, comprising at least three different odorants, each odorant having:
- an acceleration (1) value of about 100 or less;

- a water release (L2 ) value selected from the group consisting of about 10 or
greater, from about 0.07 to about 10, from about 0.007 to about 0.07, from
about 0.0005 to about 0.007, from about 0.00003 to about 0.005, and about
0.00003 or less; and

- a property selected from the group consisting of an odor detection threshold
of about 50 parts per billion or less, an odor detection threshold in air of

about 0.025 mg/m® or less, and combinations of these.

The composition of claim 21, wherein the wash-off system is laundry

detergent.

The composition of claim 21 or claim 22, wherein the selected odorants

comprise at least about 40% of the perfume composition.

The composition of claim 21, claim 22 or claim 23, wherein the selected

odorants comprise at least about 50% of the perfume composition.
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