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I NSECT REPELLENT

Field of the Invention
[ 0001]
The present invention relates to an insect repellent

havi ng i nsect repellent activity.

Background of the Invention
[ 0002]

Most hemat ophagous i nsects cause infections anong
humans and animal s via transm ssion of a pathogen, or
cause skin inflammtion. |In particular, nosquitoes carry
serious di seases, such as Dengue fever, Zika fever,
yel l ow fever, encephalitis, and malaria, to humans, and
are thus hygienically very harnful insects.

[ 0003]

Such insects each have an excellent chenoreception
system i ncluding a heat sensor to sense the body
tenperature of an aninmal, a taste receptor to sense taste,
an ol factory receptor to sense volatile substances such
as body odor, and a carbon di oxide receptor to sense
carbon di oxide, which is a highly-volatile substance, and
exhibit a wide variety of behaviors. For exanple, fenale
nosqui t oes before oviposition are known to trace carbon
di oxi de exhal ed from an ani nal and the body odor to
approach the aninmal for the blood, detect the targeted
ani mal by sensing the body tenperature with the heat

sensor, and suck the bl ood.
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[ 0004]

In recent years, a neans to repel such insects has
been devi sed whi ch causes a change to the chenoreception
system of the insect to disable the cognitive sense of
the insect, and substances acting on the ol factory
receptor, such as N, N-di et hyl - 3-net hyl benzam de ( DEET)
and p-nent hane-3, 8-diol (PMD), have been used as a
repel | ent.

However, DEET is di sadvantageous in that it has
unconfortabl e odor, and use of it for infants and
i ndividuals with sensitive skin is restricted because of
the high skin perneability, and the duration tinme is
limted to 2 to 3 hours.

[ 0005]

Wil e natural essential oils such as |enon
eucal yptus oil, |enongrass oil, orange oil, and cassia
oil are reported, for exanple, to have insect-repelling
effect (e.g., Patent Literature 1), however, the
repelling effect is not necessarily satisfactory, and

thus insufficient for practical use.

Patent Literature
[ 0006]
[ Patent Literature 1] JP-A-2002-173407

Summary of the Invention

[ 0007]
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The present invention relates to the following 1) to
15) .

1) An insect repellent conprising, as an active
i ngredient, at |east one conpound sel ected fromthe group
consi sting of octahydro-7-nethyl -1, 4- met hanonapht hal en-
6(2H) - one, 3-nmet hyl - 5- propyl - 2- cycl ohexen- 1- one,
oct ahydr o- 5- net hoxy- 4, 7- met hano- 1H i ndene- 2-
car boxal dehyde, 6-nethyl qui nol i ne, phenoxyacet al dehyde,

y- oct al act one, 9-ethyli dene- 3-

oxatricycl o(6.2.1.0%")undecan-4-one, 2,3, 3-trimethyl-2H
i nden- 1- one, 4-nethyl -5-thi azol eet hanol, 7-nethoxy-3, 7-
di met hyl oct anal , 3-net hyl - 1- phenyl - 3- pent anol , 2-
phenyl pr opi onal dehyde di net hyl acetal, octahydro-2H 1-
benzopyran- 2-one, and 2,6, 6-trinethyl cycl ohexa-1, 3-di ene-
1- car bal dehyde.

2) A thernoreception inhibitor for an insect,
conprising, as an active ingredient, at |east one
compound sel ected fromthe group consisting of octahydro-
7- et hyl - 1, 4- met hanonapht hal en- 6( 2H) - one, 3-net hyl - 5-
propyl - 2- cycl ohexen- 1- one, oct ahydro-5- nmet hoxy-4, 7-
nmet hano- 1H i ndene- 2- car boxal dehyde, 6-net hyl qui nol i ne,
phenoxyacet al dehyde, y-octal actone, 9-ethylidene- 3-
oxatricycl o(6.2.1.0%")undecan-4-one, 2,3, 3-trimethyl-2H
I nden- 1- one, 4-nethyl -5-thiazol eet hanol, 7-nmethoxy-3, 7-
di met hyl oct anal , 3-net hyl - 1- phenyl - 3- pent anol , 2-
phenyl pr opi onal dehyde di net hyl acetal, octahydro-2H 1-
benzopyran-2-one, and 2,6, 6-tri net hyl cycl ohexa-1, 3-di ene-

1- car bal dehyde.
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3) An insect repellent conprising, as active
I ngredi ents, the conmpound defined in 1) and a fragrance
conmpound havi ng carbon di oxi de response-i nhi biting action.

4) A nmethod for repelling an insect, the nethod
conprising applying at |east one conpound sel ected from
the group consisting of octahydro-7-nethyl-1, 4-
met hanonapht hal en- 6( 2H) - one, 3-net hyl - 5- propyl - 2-
cycl ohexen- 1- one, oct ahydro-5-net hoxy- 4, 7- net hano- 1H
I ndene- 2- car boxal dehyde, 6-net hyl qui noli ne,
phenoxyacet al dehyde, y-octal actone, 9-ethylidene- 3-
oxatricycl o(6.2.1.0%")undecan-4-one, 2,3, 3-trimethyl-2H
i nden- 1- one, 4-nethyl -5-thiazol eet hanol, 7-nethoxy-3, 7-
di met hyl oct anal , 3-net hyl - 1- phenyl - 3- pent anol , 2-
phenyl pr opi onal dehyde di net hyl acetal, octahydro-2H 1-
benzopyran-2-one, and 2,6, 6-tri net hyl cycl ohexa-1, 3-di ene-
1- car bal dehyde onto the skin of a manmal .

5) A nethod for repelling an insect, the nethod
conpri sing applying the conmpound defined in 4) and a
fragrance conpound havi ng carbon di oxi de response-
inhibiting action onto the skin of a mamal .

6) A nethod for repelling an insect, the nethod
conprising allow ng at | east one conpound sel ected from
the group consisting of octahydro-7-nethyl-1, 4-
met hanonapht hal en- 6( 2H) - one, 3-net hyl - 5- propyl - 2-
cycl ohexen- 1- one, oct ahydro-5- et hoxy- 4, 7- net hano- 1H
I ndene- 2- car boxal dehyde, 6-net hyl qui noli ne,
phenoxyacet al dehyde, y-octal actone, 9-ethylidene- 3-

oxatricyclo(6.2.1.02, 7)undecan-4-one, 2,3, 3-trinethyl-2H
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i nden- 1- one, 4-nethyl -5-thiazol eet hanol, 7-nethoxy-3, 7-
di met hyl oct anal , 3-net hyl - 1- phenyl - 3- pent anol , 2-
phenyl propi onal dehyde di net hyl acetal, octahydro-2H 1-
benzopyran- 2-one, and 2,6, 6-trinethyl cycl ohexa-1, 3-di ene-
1- carbal dehyde to attach or be held on an apparel article
directly or indirectly contacting a skin.

7) A nethod for repelling an insect, the nethod
conprising allow ng the conmpound defined in 6) and a
fragrance conmpound havi ng carbon di oxi de response-
inhibiting action to attach or be held on an appare
article directly or indirectly contacting a skin.

8) A nethod for repelling an insect, the nethod
conprising spreading at | east one conpound sel ected from
the group consisting of octahydro-7-nethyl-1, 4-
nmet hanonapht hal en- 6( 2H) - one, 3-net hyl - 5- propyl - 2-
cycl ohexen-1-one, octahydro-5-net hoxy-4, 7- met hano- 1H
I ndene- 2- car boxal dehyde, 6-net hyl qui noli ne,
phenoxyacet al dehyde, y-octal actone, 9-ethylidene- 3-
oxatricyclo(6.2.1.02, 7)undecan-4-one, 2,3, 3-trinethyl-2H
i nden- 1- one, 4-nethyl -5-thiazol eet hanol, 7-nethoxy-3, 7-
di met hyl oct anal , 3-net hyl - 1- phenyl - 3- pent anol , 2-
phenyl pr opi onal dehyde di net hyl acetal, octahydro-2H 1-
benzopyran-2-one, and 2,6, 6-tri net hyl cycl ohexa-1, 3-di ene-
1- carbal dehyde in a defined space.

9) A nethod for repelling an insect, the nethod
conprising spreading the conpound defined in 8) and a
fragrance conpound havi ng carbon di oxi de response-

inhibiting action in a defined space.



PCT/ JP2016/ 055256 (APO ref.: KS1424PCT)

10) Use of at |east one conpound sel ected fromthe
group consisting of octahydro-7-nethyl-1, 4-
nmet hanonapht hal en- 6( 2H) - one, 3-net hyl - 5- propyl - 2-
cycl ohexen-1-one, octahydro-5-net hoxy-4, 7- met hano- 1H
I ndene- 2- car boxal dehyde, 6-net hyl qui noli ne,
phenoxyacet al dehyde, y-octal actone, 9-ethylidene- 3-
oxatricyclo(6.2.1.02, 7)undecan-4-one, 2,3, 3-trinethyl-2H
i nden- 1- one, 4-nethyl -5-thiazol eet hanol, 7-nethoxy-3, 7-
di met hyl oct anal , 3-net hyl - 1- phenyl - 3- pent anol , 2-
phenyl propi onal dehyde di net hyl acetal, octahydro-2H 1-
benzopyran-2-one, and 2,6, 6-tri net hyl cycl ohexa-1, 3-di ene-
1- car bal dehyde for producing an insect repellent.

11) Use of the conpound defined in 10) and a
fragrance conpound havi ng carbon di oxi de response-
inhibiting action for producing an insect repellent.

12) Use of at |east one conpound selected fromthe
group consisting of octahydro-7-nethyl-1, 4-
nmet hanonapht hal en- 6( 2H) - one, 3-net hyl - 5- propyl - 2-
cycl ohexen-1- one, octahydro-5-net hoxy-4, 7- met hano- 1H
i ndene- 2- car boxal dehyde, 6-net hyl qui nol i ne,
phenoxyacet al dehyde, y-octal actone, 9-ethylidene- 3-
oxatricyclo(6.2.1.02, 7)undecan-4-one, 2,3,3-trinethyl-2H
i nden- 1- one, 4-nethyl -5-thiazol eet hanol, 7-nethoxy-3, 7-
di met hyl oct anal , 3-net hyl - 1- phenyl - 3- pent anol , 2-
phenyl pr opi onal dehyde di net hyl acetal, octahydro-2H 1-
benzopyran- 2-one, and 2,6, 6-trinethyl cycl ohexa-1, 3-di ene-
1- car bal dehyde for producing a thernoreception inhibitor

for an i nsect.
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13) Use of at |east one conpound selected fromthe
group consisting of octahydro-7-nethyl-1, 4-
nmet hanonapht hal en- 6( 2H) - one, 3-net hyl - 5- propyl - 2-
cycl ohexen-1-one, octahydro-5-net hoxy-4, 7- met hano- 1H
I ndene- 2- car boxal dehyde, 6-net hyl qui noli ne,
phenoxyacet al dehyde, y-octal actone, 9-ethylidene- 3-
oxatricyclo(6.2.1.02, 7)undecan-4-one, 2,3, 3-trinethyl-2H
i nden- 1- one, 4-nethyl -5-thiazol eet hanol, 7-nethoxy-3, 7-
di met hyl oct anal , 3-net hyl - 1- phenyl - 3- pent anol , 2-
phenyl propi onal dehyde di net hyl acetal, octahydro-2H 1-
benzopyran-2-one, and 2,6, 6-tri net hyl cycl ohexa-1, 3-di ene-
1- car bal dehyde for repelling an insect.

14) Use of the conpound defined in 13) and a
fragrance conpound havi ng carbon di oxi de response-
inhibiting action for repelling an insect.

15) Use of at | east one conpound selected fromthe
group consisting of octahydro-7-nethyl-1, 4-
nmet hanonapht hal en- 6( 2H) - one, 3-net hyl - 5- propyl - 2-
cycl ohexen-1- one, octahydro-5-net hoxy-4, 7- met hano- 1H
i ndene- 2- car boxal dehyde, 6-net hyl qui nol i ne,
phenoxyacet al dehyde, y-octal actone, 9-ethylidene- 3-
oxatricyclo(6.2.1.02, 7)undecan-4-one, 2,3,3-trinethyl-2H
i nden- 1- one, 4-nethyl -5-thiazol eet hanol, 7-nethoxy-3, 7-
di met hyl oct anal , 3-net hyl - 1- phenyl - 3- pent anol , 2-
phenyl pr opi onal dehyde di net hyl acetal, octahydro-2H 1-
benzopyran- 2-one, and 2,6, 6-trinethyl cycl ohexa-1, 3-di ene-
1- car bal dehyde for inhibiting the thernoreception of an

i nsect.
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Det ai | ed Description of the Invention
[ 0008]

The present invention relates to providing an insect
repel | ent having excellent repellent activity and bei ng
hi ghly safe.

[ 0009]

The present inventors searched for a materi al
capabl e of inhibiting the thermal response of an insect,
and found that specific fragrance conpounds have
excel | ent thernoreception-inhibiting effect and are
useful for an insect repellent, and further found that
use of the conpound in conbination with a fragrance
conmpound havi ng carbon di oxi de response-inhibiting action
can i nhibit the seeking behavior of an insect for humans,
and is thus nore useful for an insect repellent.

[0010]

The present invention can provide an insect
repell ent which exhibits excellent repelling effect by
i nhibition of the thernoreception response of an insect
on the basis of a nmechanismdifferent fromthose of
common repellents such as DEET and PVD, and is highly
saf e.

[0011]

Each of octahydro-7-nethyl -1, 4- net hanonapht hal en-
6( 2H) - one, 3-net hyl - 5- propyl - 2- cycl ohexen- 1- one,
oct ahydr o- 5- net hoxy- 4, 7- met hano- 1H i ndene- 2-

car boxal dehyde, 6-nethyl qui noli ne, phenoxyacet al dehyde,
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y- oct al act one, 9-ethylidene- 3-
oxatricycl o(6.2.1.0%")undecan- 4-one, 2,3, 3-trinethyl-2H
i nden- 1-one, 4-nethyl -5-thiazol eet hanol, 7-nethoxy-3, 7-
di met hyl oct anal , 3-net hyl - 1- phenyl - 3- pent anol , 2-
phenyl pr opi onal dehyde di net hyl acetal, octahydro-2H 1-
benzopyran-2-one, and 2,6, 6-tri net hyl cycl ohexa-1, 3-di ene-
1- carbal dehyde in the present invention (hereinafter,
also referred to as "the conpound according to the
present invention") is a conpound known as a fragrance,
and commercially avail abl e as foll ows.

[03- net hyl - 5- propyl - 2- cycl ohexen- 1- one ( GRAVENONE)
Symrise AG

Ooct ahydr o- 5- et hoxy- 4, 7- net hano- 1H i ndene- 2-
car boxal dehyde (" SCENTENAL" (registered trademark)):
Fi rmeni ch SA

Ophenoxyacet al dehyde: International Flavors &
Fragrances (I FF) Inc.

(y-oct al actone: Sigma-Aldrich Co., LLC

09- et hyl i dene-3-oxatricycl o(6. 2. 1. 0> ") undecan- 4- one
("FLOREX" (registered trademark)): Firnmenich SA

Ooct ahydr o- 7- net hyl - 1, 4- met hanonapht hal en- 6( 2H) - one
(PLI CATONE): Firnmenich SA

02, 3, 3-trinet hyl -2H i nden-1- one (" SAFRALEI NE"
(registered trademark)): G vaudan SA

0 4- et hyl -5-t hi azol eet hanol: Sigma-Aldrich Co., LLC

O7- et hoxy- 3, 7-di net hyl oct anal : | nnospec

[03- net hyl - 1- phenyl - 3- pent anol : Tokyo Chemi ca
I ndustry Co., Ltd.
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[02- phenyl pr opi onal dehyde di net hyl acetal: Signa-
Aldrich Co., LLC

Ooct ahydr o- 2H 1- benzopyr an- 2- one
(oct ahydrocoumarin): Takasago International Corporation,
I nternational Flavors & Fragrances (IFF) Inc.

02, 6, 6-trinet hyl cycl ohexa-1, 3-di ene- 1- car bal dehyde
("safranal "): G vaudan SA

[06- nmet hyl qui nol i ne: Tokyo Chem cal I|ndustry Co.,
Ltd.

One of these conpounds according to the present
i nvention may be used singly, or two or nore thereof nay
be used in a m xture.

From the vi ewpoint of insect-repelling effect and
feeling of use, for exanple, preferred conpounds anong
t he conpounds according to the present invention are
oct ahydr o- 7- net hyl - 1, 4- net hanonapht hal en- 6( 2H) - one
(PLI CATONE) : Firnenich SA, 3-nethyl-5-propyl-2-
cycl ohexen- 1- one (GRAVENONE), and 6-net hyl qui nol i ne.
[0012]

The conpound according to the present invention may
be used in conbination with a fragrance conpound havi ng
carbon di oxi de response-i nhibiting action.

Here, "carbon di oxi de response-inhibiting” refers to
i nhibiting the seeking behavior of an insect for a carbon
di oxi de source by disabling or reducing the response of
the insect to carbon dioxide reception to control the
coghitive sense to carbon dioxide. The carbon dioxide

response of an insect can be neasured through

10
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i nvestigation of a nerve firing pattern of the sensory
hair with el ectrodes inserted therein in response to a
carbon di oxi de stinulus by using known single sensillum
recording (Nature 461, 277-281 (10 Septenber 2009)).

Exanpl es of fragrance conpounds havi ng carbon
di oxi de response-inhibiting action include conpounds
listed in Reference Exanpl e bel ow, specifically, 2-
nmet hoxy- 4- propyl phenol , 2-isopropyl -4-net hylthiazol,

i socyclocitral, 9-decen-1l-ol, 1l-octen-3-o0l, 1-decanol,

et hyl 2-ethyl hexanoate, trans-2-hexenyl acetate, ethyl 2-
cycl ohexyl propi onate, ethyl phenyl acetate, 2,4, 6-
trinmethyl -3-cycl ohexene- 1- net hanol, 1-octanol, 2, 4-

di met hyl cycl ohex- 3- ene- 1- net hanol, o-tert-butyl cycl ohexyl
acetate, 2-nethyl butyric acid, benzyl propionate, 3-

nmet hyl - 2- pentyl cycl opent - 2- en- 1-one, and ci s- 3- hexenyl
acetate. Anong them 2, 4-di nethyl cycl ohex- 3-ene-1-

met hanol (floralol), 1-octanol, cis-3-hexenyl acetate,
etc., are preferred, and 2, 4-di net hyl cycl ohex- 3- ene- 1-
met hanol is nore preferred.

[ 0013]

The insect intended in the present invention is not
limted and may be any insect having a thernoreception
response system and the insect may be hemat ophagous or
non- hemat ophagous. Exanpl e of such insects include
nosqui t oes such as northern house nosquitoes, Cul ex
tritaeni orhynchus, yellow fever nosquitoes, Asian tiger
nosqui t oes, and Chinese nal ari a nosquitoes; flies such as

houseflies, false stable flies, little house flies, blow

11
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flies, flesh flies, seed-corn flies, onion flies, fruit
flies, vinegar flies, noth flies, and tsetse flies;
horseflies; black flies; stable flies; biting mdges; and
chironom ds. Anmong them nosquitos, flies, black flies,
and stable flies are preferred.
[ 0014]

As denonstrated in Exanples later, the conpound
according to the present invention inhibits the
t her norecepti on system of an Asian tiger nosquito. Thus,
t he conpound according to the present invention can serve
as an insect repellent or serve for inhibition of the
t her noreception of an insect, and can be used for
produci ng an insect repellent or thernoreception
inhibitor. In other words, the conpound according to the
present invention can be used for repelling an insect and
inhibiting the thernoreception. In addition, use of the
conpound according to the present invention in
conmbi nation with a fragrance conpound havi ng carbon
di oxi de response-inhibiting action effectively inhibits
t he seeki ng behavior of an Asian tiger nosquito for
humans, and t hus such conbi ned use provides a nore
excel l ent insect repellent and is useful for repelling an
i nsect, especially, repelling a nosquito.

Here, "repelling an insect" refers to preventing an
i nsect from approaching to an object or forcing an insect
to avoid an object, and "inhibiting the thernoreception
of an insect” refers to inhibiting the seeking behavior

of an insect for a heat source by disabling or reducing

12
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the thernoreception response of the insect to inhibit the
cognitive sense to the heat source, and the concept
differs fromhaving insecticidal ability to exterm nate
an insect.

For determ nation of thernoreception, insects are
rel eased into a cage with which a heat source such as a
pl ate heater is provided and the nunber of insects
attracted to the heat source is counted.

[ 0015]

The insect repellent or thernoreception inhibitor
according to the present invention can repel an insect,
for exanple, through applying it onto the skin of a
manmal such as a human, allowing it to attach or be held
on an apparel article directly or indirectly contacting
the skin, such as a cloth and an accessory, or spreading
(i ncluding evaporating and volatilizing) it in a defined
space such as a roominterior and a car interior, and can
be appropriately bl ended with additional conmponents such
as a solvent and an additive for fornulation into a
conposition to prepare a formulation. Alternatively, the
I nsect repellent or thernoreception inhibitor according
to the present invention nmay be used for a material for
i mparting insect repellent activity to an externa
preparation for cutaneous adm nistration, a cleaning
agent, a skin cosnetic, a hair cosnetic, a textile
softener, a fabric treatnent agent, or the |iKke.

[ 0016]

13
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The amount of the conmpound according to the present
i nvention to be blended in the above conposition is
preferably 0.001% by nmass or nore, nore preferably 0.01%
by mass or nore, even nore preferably 0.1% by nmass or
nore and preferably 80% by nmass or |ess, nore preferably
40% by mass or |ess, even nore preferably 10% by mass
or less, or preferably fromO0.001 to 80% by mass, nore
preferably 0.01 to 40% by nmass, even nore preferably from
0.01 to 10% by mass, and further nore preferably fromO0.1
to 10% by nass, relative to the total anount of the
conmposition, although it varies depending on the dosage
form
[ 0017]

In the case that the conpound according to the
present invention is used in conbination with a fragrance
conmpound havi ng carbon di oxi de response-inhibiting action,
the content of the fragrance conpound in the conposition
is preferably 0.001% by nass or nore, nore preferably
0.01% by mass or nore, even nore preferably 0.1% by mass
or nore and preferably 80% by mass or |ess, nore
preferably 40% by mass or |ess, even nore preferably 10
mass% or | ess, or preferably from0.001 to 80% by nass,
nore preferably fromO0.01 to 40% by mass, even nore
preferably fromO0.01 to 10% by mass, and further nore
preferably fromO0.1 to 10% by nmass, relative to the total
amount of the conpound.

[ 0018]

14
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The type of a solvent or additive nmay be
appropriately selected in accordance with the node of use
or intended use of the insect repellent or
t her noreception inhibitor, and exanples of the sol vent
I ncl ude | ower al cohols such as nethanol, ethanol, and
propanol ; and water.

Exanpl es of the additive include additives comonly
used for various chem cal products and cosnetics,
specifically, surfactants, organic solvents, oily
conmponents, noisturizing agents, powders, solubilizers,
t hi ckeners, resins, cleaning agents, preservatives, W
absor bers, inorganic substances, fragrances, pignments,
deodorants, essential oils, pharmaceutical agents, plant
extracts, and other repellents.

[ 0019]

The dosage form of the insect repellent or
t hernoreception inhibitor according to the present
i nvention can be appropriately set in accordance with the
node of use, and may be any of a liquid, a cream a
| otion, an enulsion, a gel, an ointnent, a powder, a
granul e, a spray, and an aerosol spray, etc.

[ 0020]

In the case that the insect repellent or
thernoreception inhibitor is spread in a defined space,
it is suitable to enploy a nethod in which the insect
repell ent or thernoreception inhibitor supported on a
carrier or dissolved in a solvent is packed in a

container with a |iquid-absorbing wick and heated or

15



PCT/ JP2016/ 055256 (APO ref.: KS1424PCT)

evaporated through air blow, or a nethod in which the

i nsect repellent or thernoreception inhibitor supported
on a carrier is evaporated into the space at nornal
tenperature. 1In this case, exanples of carriers to
support the insect repellent or thernoreception inhibitor
i nclude natural fibers such as pulp, cotton, wool, |inen,
and silk; synthetic fibers such as pol ypropyl ene,

pol yet hyl ene, pol yam de, pol yethyl ene terephthal ate,

pol ybut yl ene terephthal ate, pol ysul fone, rayon,

nmet hacrylic resin, and glass fiber; and porous materials
such as zeolite, talc, white carbon, diatomaceous earth,
lime, silica gel, and activated carbon.

[ 0021]

Exanpl es of the nmethod for allow ng the insect
repell ent or thernoreception inhibitor according to the
present invention to attach or be held on an appare
article include, in addition to a nethod in which the
i nsect repellent or thernoreception inhibitor is applied
onto an intended article, a nmethod in which the insect
repell ent or thernoreception inhibitor is blended in a
textile softener and allowed to attach or be held in
treatment with the softener, and a nethod in which a
fabric base material which has been treated with the
i nsect repellent or thernoreception inhibitor in advance
to inpart insect repellent activity is used for
production of an intended article.

[ 0022]

16
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In relation to the above-descri bed enbodi nents, the
foll owm ng nodes are disclosed in the present invention.

<l1> An insect repellent conprising, as an active
i ngredient, at |east one conpound sel ected fromthe group
consi sting of octahydro-7-nethyl -1, 4- met hanonapht hal en-
6(2H) - one, 3-nmet hyl - 5- propyl - 2- cycl ohexen- 1- one,
oct ahydr o- 5- net hoxy- 4, 7- met hano- 1H i ndene- 2-
car boxal dehyde, 6-nethyl qui nol i ne, phenoxyacet al dehyde,
y- oct al act one, 9-ethyli dene- 3-
oxatricycl o(6.2.1.0%")undecan-4-one, 2,3, 3-trimethyl-2H
i nden- 1- one, 4-nethyl -5-thi azol eet hanol, 7-nethoxy-3, 7-
di met hyl oct anal , 3-net hyl - 1- phenyl - 3- pent anol , 2-
phenyl pr opi onal dehyde di net hyl acetal, octahydro-2H 1-
benzopyran- 2-one, and 2,6, 6-trinethyl cycl ohexa-1, 3-di ene-
1- car bal dehyde.

<2> A thernoreception inhibitor for an insect,
conprising, as an active ingredient, at |east one
compound sel ected fromthe group consisting of octahydro-
7- et hyl - 1, 4- met hanonapht hal en- 6( 2H) - one, 3-net hyl - 5-
propyl - 2- cycl ohexen- 1- one, oct ahydro-5- nmet hoxy-4, 7-
nmet hano- 1H i ndene- 2- car boxal dehyde, 6-net hyl qui nol i ne,
phenoxyacet al dehyde, y-octal actone, 9-ethylidene- 3-
oxatricycl o(6.2.1.0%")undecan-4-one, 2,3, 3-trimethyl-2H
I nden- 1- one, 4-nethyl -5-thiazol eet hanol, 7-nmethoxy-3, 7-
di met hyl oct anal , 3-net hyl - 1- phenyl - 3- pent anol , 2-
phenyl pr opi onal dehyde di net hyl acetal, octahydro-2H 1-
benzopyran-2-one, and 2,6, 6-tri net hyl cycl ohexa-1, 3-di ene-

1- car bal dehyde.
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<3> An insect repellent conprising, as active
i ngredi ents, the conmpound defined in <1> and a fragrance
conmpound havi ng carbon di oxi de response-i nhi biting action.

<4> The insect repellent according to <3> wherein
the fragrance conpound havi ng carbon di oxi de response-
inhibiting action is at | east one selected fromthe group
consi sting of 2,4-dinethyl cycl ohex- 3-ene-1-nethanol, 1-
oct anol, and ci s-3-hexenyl acetate.

<5> The insect repellent according to <3> or <4>,
wherei n the conmpound defined in <1> is octahydro-7-
nmet hyl - 1, 4- net hanonapht hal en- 6( 2H) - one or 3- net hyl - 5-
propyl - 2- cycl ohexen- 1- one.

<6> The insect repellent according to <1> <3>, <4>,
or <5> or the thernoreception inhibitor for an insect
according to <2>, wherein the insect is at |east one
sel ected fromthe group consisting of nosquitoes, flies,
bl ack flies, and stable flies.

<7> The insect repellent or thernoreception
i nhibitor for an insect according to <6>, wherein the
i nsect is a nosquito.

<8> A nethod for repelling an insect, conprising
appl yi ng at | east one compound sel ected fromthe group
consi sting of octahydro-7-nethyl -1, 4- met hanonapht hal en-
6( 2H) - one, 3-net hyl - 5- propyl - 2- cycl ohexen- 1- one,
oct ahydr o- 5- net hoxy- 4, 7- met hano- 1H i ndene- 2-
car boxal dehyde, 6-nethyl qui noli ne, phenoxyacet al dehyde,
y- oct al act one, 9-ethylidene- 3-

oxatricycl o(6.2.1.0%")undecan- 4-one, 2,3, 3-trinethyl-2H
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i nden- 1- one, 4-nethyl -5-thiazol eet hanol, 7-nethoxy-3, 7-
di met hyl oct anal , 3-net hyl - 1- phenyl - 3- pent anol , 2-
phenyl propi onal dehyde di net hyl acetal, octahydro-2H 1-
benzopyran- 2-one, and 2,6, 6-trinethyl cycl ohexa-1, 3-di ene-
1- car bal dehyde onto the skin of a manmal .

<9> A nethod for repelling an insect, conprising
appl ying the conpound defined in <8> and a fragrance
compound havi ng carbon di oxi de response-inhibiting action
onto the skin of a manmmal .

<10> The method for repelling an insect according to
<9>, wherein the fragrance conpound havi ng carbon di oxi de
response-inhibiting action is at | east one selected from
the group consisting of 2,4-dinethylcycl ohex- 3-ene-1-
met hanol , 1-octanol, and cis-3-hexenyl acetate.

<11> The method for repelling an insect according to
<9> or <10>, wherein the conpound defined in <8> is
oct ahydr o- 7- net hyl - 1, 4- net hanonapht hal en- 6( 2H) - one or 3-
nmet hyl - 5- propyl - 2- cycl ohexen- 1- one.
[ 0023]

<12> Use of at |east one conpound selected fromthe
group consi sting of octahydro-7-nethyl-1, 4-
nmet hanonapht hal en- 6( 2H) - one, 3-net hyl - 5- propyl - 2-
cycl ohexen- 1- one, oct ahydro-5-net hoxy- 4, 7- net hano- 1H
I ndene- 2- car boxal dehyde, 6-net hyl qui noli ne,
phenoxyacet al dehyde, y-octal actone, 9-ethylidene- 3-
oxatricyclo(6.2.1.02, 7)undecan-4-one, 2,3, 3-trinethyl-2HH
i nden- 1- one, 4-nethyl -5-thiazol eet hanol, 7-nethoxy-3, 7-

di met hyl oct anal , 3-net hyl - 1- phenyl - 3- pent anol , 2-
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phenyl pr opi onal dehyde di net hyl acetal, octahydro-2H 1-
benzopyran- 2-one, and 2,6, 6-trinethyl cycl ohexa-1, 3-di ene-
1- car bal dehyde for producing an insect repellent.

<13> Use of the conpound defined in <12> and a
fragrance conpound havi ng carbon di oxi de response-
inhibiting action for producing an insect repellent.

<l14> Use of at |east one conpound selected fromthe
group consi sting of octahydro-7-nethyl-1, 4-
met hanonapht hal en- 6( 2H) - one, 3-net hyl - 5- propyl - 2-
cycl ohexen- 1- one, oct ahydro-5-net hoxy- 4, 7- net hano- 1H
i ndene- 2- car boxal dehyde, 6-net hyl qui nol i ne,
phenoxyacet al dehyde, y-octal actone, 9-ethylidene- 3-
oxatricycl o(6.2.1.0%")undecan-4-one, 2,3, 3-trimethyl-2H
I nden- 1- one, 4-nethyl -5-thiazol eet hanol, 7-nethoxy-3, 7-
di met hyl oct anal , 3-net hyl - 1- phenyl - 3- pent anol , 2-
phenyl pr opi onal dehyde di net hyl acetal, octahydro-2H 1-
benzopyran- 2-one, and 2,6, 6-trinethyl cycl ohexa-1, 3-di ene-
1- car bal dehyde for producing a thernoreception inhibitor
for an insect.

<15> Use of at |east one conpound selected fromthe
group consisting of octahydro-7-nethyl-1, 4-
nmet hanonapht hal en- 6( 2H) - one, 3-net hyl - 5- propyl - 2-
cycl ohexen- 1- one, oct ahydro-5- et hoxy- 4, 7- net hano- 1H
I ndene- 2- car boxal dehyde, 6-net hyl qui noli ne,
phenoxyacet al dehyde, y-octal actone, 9-ethylidene- 3-
oxatricycl o(6.2.1.0%")undecan- 4-one, 2,3, 3-trinethyl-2H
i nden- 1- one, 4-nmethyl -5-thiazol eet hanol, 7-nethoxy-3, 7-

di met hyl oct anal , 3-net hyl - 1- phenyl - 3- pent anol , 2-
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phenyl pr opi onal dehyde di net hyl acetal, octahydro-2H 1-
benzopyran- 2-one, and 2,6, 6-trinethyl cycl ohexa-1, 3-di ene-
1- car bal dehyde for repelling an insect.

<16> Use of the conmpound defined in <15> and a
fragrance conpound havi ng carbon di oxi de response-
inhibiting action for repelling an insect.

<17> Use of at |east one conpound selected fromthe
group consi sting of octahydro-7-nethyl-1, 4-
met hanonapht hal en- 6( 2H) - one, 3-net hyl - 5- propyl - 2-
cycl ohexen- 1- one, oct ahydro-5-net hoxy- 4, 7- net hano- 1H
i ndene- 2- car boxal dehyde, 6-net hyl qui nol i ne,
phenoxyacet al dehyde, y-octal actone, 9-ethylidene- 3-
oxatricycl o(6.2.1.0%")undecan-4-one, 2,3, 3-trimethyl-2H
I nden- 1- one, 4-nethyl -5-thiazol eet hanol, 7-nethoxy-3, 7-
di met hyl oct anal , 3-net hyl - 1- phenyl - 3- pent anol , 2-
phenyl pr opi onal dehyde di net hyl acetal, octahydro-2H 1-
benzopyran- 2-one, and 2,6, 6-trinethyl cycl ohexa-1, 3-di ene-
1- car bal dehyde for inhibiting the thernoreception of an
I nsect .

<18> The insect repellent or thernoreception
i nhibitor for an insect according to any one of <1> to
<6>, wherein the content of octahydro-7-nethyl-1, 4-
nmet hanonapht hal en- 6( 2H) - one, 3-net hyl - 5- propyl - 2-
cycl ohexen-1-one, octahydro-5-net hoxy-4, 7- met hano- 1H
i ndene- 2- car boxal dehyde, 6-net hyl qui nol i ne,
phenoxyacet al dehyde, y-octal actone, 9-ethylidene- 3-
oxatricycl o(6.2.1.0%")undecan-4-one, 2,3, 3-trimethyl-2H

I nden- 1- one, 4-nethyl -5-thiazol eet hanol, 7-nethoxy-3, 7-
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di met hyl oct anal , 3-net hyl - 1- phenyl - 3- pent anol , 2-
phenyl pr opi onal dehyde di net hyl acetal, octahydro-2H 1-
benzopyran-2-one, or 2,6, 6-trimethylcycl ohexa-1, 3-di ene-
1- car bal dehyde in the conposition is preferably 0.001% by
massor nore, nore preferably 0.01% by nmass or nore, even
nore preferably 0.1% by nass or nore and preferably 80%
by mass or less, nore preferably 40% by mass or | ess,
even nore preferably 10% by mass or |ess, or preferably
from0.001 to 80% by mass, nore preferably fromO0.01 to
40% by mass, even nore preferably fromO0.01 to 10% by
mass, and further nore preferably fromO0.1 to 10% by nass.

<19> The insect repellent according to any one of
<3> to <5>, wherein the content of the fragrance conpound
havi ng car bon di oxi de response-inhibiting action in the
conposition is preferably 0.001% by nass or nore, nore
preferably 0.01% by mass or nore, even nore preferabl y%
by nmass or nore and preferably 80% by mass or |ess, nore
preferably 40% by nmass or |ess, even nore preferably 10%
by nmass or less, or preferably fromO0.001 to 80% by nass,
nore preferably fromO0.01 to 40% by mass, even nore
preferably fromO0.01 to 10% by mass, and further nore
preferably fromO0.1 to 10% by nmass, relative to the total
amount of the conposition.

<20> A method for repelling an insect, conprising
attaching or holding at | east one conpound sel ected from
the group consisting of octahydro-7-nethyl-1, 4-
nmet hanonapht hal en- 6( 2H) - one, 3-net hyl - 5- propyl - 2-

cycl ohexen-1-one, octahydro-5-net hoxy-4, 7- met hano- 1H
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i ndene- 2- car boxal dehyde, 6-net hyl qui nol i ne,
phenoxyacet al dehyde, y-octal actone, 9-ethylidene- 3-
oxatricyclo(6.2.1.02, 7)undecan-4-one, 2,3,3-trinethyl-2H
i nden- 1- one, 4-nethyl -5-thiazol eet hanol, 7-nethoxy-3, 7-
di met hyl oct anal , 3-net hyl - 1- phenyl - 3- pent anol , 2-
phenyl propi onal dehyde di net hyl acetal, octahydro-2H 1-
benzopyran- 2-one, and 2,6, 6-trinethyl cycl ohexa-1, 3-di ene-
1- car bal dehyde on an apparel article directly or
indirectly contacting the skin.

<21> A nmethod for repelling an insect, conprising
spreadi ng at | east one conpound sel ected fromthe group
consi sting of octahydro-7-nethyl -1, 4- met hanonapht hal en-
6(2H) - one, 3-nmet hyl - 5- propyl - 2- cycl ohexen- 1- one,
oct ahydr o- 5- net hoxy- 4, 7- met hano- 1H i ndene- 2-
car boxal dehyde, 6-nethyl qui nol i ne, phenoxyacet al dehyde,
y- oct al act one, 9-ethyli dene- 3-
oxatricyclo(6.2.1.02, 7)undecan-4-one, 2,3, 3-trinethyl-2H
i nden- 1- one, 4-nethyl -5-thiazol eet hanol, 7-nethoxy-3, 7-
di met hyl oct anal , 3-net hyl - 1- phenyl - 3- pent anol , 2-
phenyl propi onal dehyde di net hyl acetal, octahydro-2H 1-
benzopyran- 2-one, and 2,6, 6-trinethyl cycl ohexa-1, 3-di ene-
1- car bal dehyde in a defined space.

<22> A nmethod for repelling an insect, conprising
attaching or holding the conpound defined in <20> and a
fragrance conpound havi ng carbon di oxi de response-
i nhibiting action on an apparel article directly or

indirectly contacting the skin.
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<23> A nmethod for repelling an insect, conprising
spreadi ng the conmpound defined in <21> and a fragrance
compound havi ng carbon di oxi de response-inhibiting action
in a defined space such as a roominterior or a car
Interior.

<24> I n <13>, <16>, <22>, or <23>, the fragrance
conpound is at | east one selected fromthe group
consi sting of 2,4-dinethyl cycl ohex- 3-ene-1-net hanol, 1-
oct anol, and ci s-3-hexenyl acetate.

<25> | n <13>, <16>, <22>, <23>, or <24>, the
conmpound defined in <12>, the conpound defined in <15>,
t he conpound defined in <20>, or the conpound defined in
<21> is octahydro-7-nethyl -1, 4- net hanonapht hal en- 6( 2H) -

one or 3-nethyl-5-propyl -2-cycl ohexen-1-one.

Exanpl es
[ 0024]

Exanpl e 1: Eval uation of thernoreception-inhibiting
ef f ect

(1) Preparation of Asian tiger nobsquitoes

Asi an tiger nosquitoes grown from eggs purchased
from Sum ka Technoservi ce Corporation were used. A
transparent plastic pan was filled with water to a depth
of approximately 1 cm and a filter paper on which the
eggs had been deposited was put therein. The |arvae were
fed with tropical fish feed (TetraM n) every day. After
approximately 1 week, the pupae were collected with a

dropper, and transferred into a 20 nL plastic cup, and
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the cup was placed in a netted cage. The adults were fed
with 10% by mass sucrose contained in a 25 nL plastic
tube. The males and fenal es were kept together in one
cage and allowed to mate for 5 days after eclosion.
After 5 days of captivity, the adults were collected with
an insect aspirator and anesthetized on ice for 5 m nutes,
and visually sorted into nmales and fermales to coll ect
only the fenal es.
[ 0025]

(2) Evaluation of inhibitory effect on seeking
behavi or for heat source

Approxi mately 150 to 200 female Asian tiger
nosqui toes were transferred in a plastic cage (30 x 30 x
30 cn). To nonitor the behavior of the fenal e nosquitoes
fromthe top of the plastic cage, the top surface of the
cage was replaced with an acrylic plate. A plate heater
(multi-panel heater 16Wfor small animals, manufactured
by Vivaria) as a heat source was provided at a corner of
the cage fromthe outside of the nesh wwth an area of 5 x
3 cm exposed. To take a phot ograph of the heat source
fromthe top surface in experinent, a video canera
(manuf actured by Sony Corporation) was di sposed above the
top surface. A sheet for application of a sanple was
fixed to the heat source with a doubl e-si ded adhesive
t ape.

The concentration of a fragrance listed in Table 1
was adjusted to 0.1% with ethanol to prepare a sanpl e,

and 50 pL of the sanple or ethanol as a solvent was
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adm nistered in experinment. To activate the female
nosqui t oes, 1% of carbon di oxi de was adm ni stered from
the top for 1 second, and then the heat source was
brought into contact wth the cage. After 30 seconds of
contact, a photograph of the heat source was taken to
count the nunber of nobsquitoes attracted. The sheet used
for the heat source was discarded and replaced wth

anot her sheet every tinme the assay was conpleted. In
view of the influence of a sanple on the npbsquitoes, the
nunber of evaluations performed for one cage was limted
to (7 sanples + 1 control) at a maximum The inhibitory
rate relative to the nunber of |andings with application
of ethanol solvent only was cal cul ated for one set of
assays (7 sanples + 1 control) to determ ne the
inhibitory effect by using the follow ng equation.

(Equation 1)

Inhibitory rate (%9 = 100 x (1 - [nunber of | andings
with application of sanple] / [nunber of l[andings with
appl i cation of ethanol])

[ 0026]

Table 2 shows the results. The conpounds accordi ng
to the present invention are considered to inhibit the
seeki ng behavior of an Asian tiger nosquito for a heat
source to inhibit the thernoreception response.

[ 0027]
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[ Tabl e 1]
Narme Di stri butor
3- Met hyl - 5- propyl - 2- cycl ohexen- 1- one SYMRI SE AG
( GRAVENONE)
Cct ahydr o- 5- net hoxy- 4, 7- met hano- 1H FI RVENI CH SA
I ndene- 2- car boxal dehyde (" SCENTENAL"
(registered trademark))
Phenoxyacet al dehyde (50% benzyl al cohol |IFF I NC.

sol uti on)

y- Cct al act one

SI GVA- ALDRI CH
CO., LLC

9- Et hyl i dene- 3-oxatricycl o(6. 2. 1. 0
Yundecan- 4- one ("FLOREX" (registered
trademark))

FI RMENI CH SA

Cct ahydr o- 7- net hyl -1, 4-
nmet hanonapht hal en- 6( 2H) - one ( PLI CATONE)

FI RMENI CH SA

2,3,3-Trinmet hyl -2H i nden- 1- one
(" SAFRALEI NE" (registered trademark))

G VAUDAN SA

4- Met hyl - 5-t hi azol eet hano

SI GVA- ALDRI CH

CO., LLC

7- Met hoxy- 3, 7- di net hyl oct anal | NNOSPEC

3- Met hyl - 1- phenyl - 3- pent anol Tokyo Chem ca
I ndustry Co.,
Lt d.

2- Phenyl pr opi onal dehyde di net hyl acetal | SI GVA- ALDRI CH
CO., LLC

Cct ahydr o- 2H 1- benzopyr an- 2- one Takasago

(oct ahydr ocoumari n)

| nt ernati onal
Cor por at i on,

2,6, 6-Trimet hyl cycl ohexa- 1, 3-di ene- 1-
car bal dehyde ("safranal ")

G VAUDAN SA

6- Met hyl qui nol i ne

Tokyo Chem ca
I ndustry Co.,
Lt d.

[ 0028]
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[ Tabl e 2]
Inhibitory rate
Sanpl e for seeking for
heat source (%
3- Met hyl - 5- propyl - 2- cycl ohexen- 1- one 97.2
Cct ahydr o- 5- net hoxy- 4, 7- met hano- 1H 89 2
i ndene- 2- car boxal dehyde '
Phenoxyacet al dehyde 89.0
y- Cct al act one 87.4
9- Et hyl i dene- 3- 85 9
oxatricyclo(6.2.1.0%7)undecan- 4- one '
Cct ahydr o- 7- net hyl -1, 4- 81. 3
nmet hanonapht hal en- 6( 2H) - one '
2,3,3-Trinethyl -2H i nden- 1- one 76. 2
4- Met hyl - 5-t hi azol eet hanol 74.5
7- Met hoxy- 3, 7- di net hyl oct anal 72. 4
3- Met hyl - 1- phenyl - 3- pent anol 69. 3
2- Phenyl pr opi onal dehyde di net hyl acet al 66. 8
Cct ahydr o- 2H 1- benzopyr an- 2- one 93. 3%
2,6, 6-Trinmet hyl cycl ohexa- 1, 3-di ene- 1- 91. 7%
car bal dehyde
6- Met hyl qui nol i ne 64. 7%
[ 0029]

Exanpl e 2: Eval uation of inhibition of seeking
behavi or for human arm

Adult Asian tiger nosquitoes consisting of 220
femal es and 80 nales each at 5 to 10 day old were
pur chased from Sum ka Technoservi ce Corporation, and
released in a 30 cmx 30 cm x 30 cm plastic cage (bug
dorm.

The concentration of each of 2, 4-dinethyl cycl ohex- 3-
ene- 1-net hanol ("floralol”, IFF Inc.) and octahydro-7-
met hyl - 1, 4- met hanonapht hal en- 6( 2H) - one (" PLI CATONE",

Firmeni ch SA) as eval uati on sanples was adjusted to 0.4%
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with ethanol. A sanple containing only ethanol was used
as a control .

Each of the evaluation sanples and control sanple
was sprayed 14 tines in total (0.6 g) to both sides of a
hand wearing a 100% cotton gl ove doubly.

After application of the sanple, the gloved hand was
left to stand for 1 mnute to volatilize ethanol, and the
gl oved hand with the sanple applied thereto was then put
in the plastic cage, and the nunber of nobsquitoes which
| anded on the gl ove was counted every 1 m nute.

The nunbers of |andings after 1 mnute, 2 mnutes,
and 3 mnutes, and the sumtotal of themwere counted,
and the landing rate relative to the nunber of | andings
with application of the control sanple as 100% was
cal cul ated. This experinent was repeated three tines.
Table 3 shows the results. It was denonstrated that use
of the conpound according the present invention in
conmbi nation with floral ol (2,4-dinmethylcycl ohex-3-ene-1-
met hanol ) nore effectively inhibits the seeking behavior

of a nosquito for the human arm

[ 0030]
[ Tabl e 3]
Sanl e Number of | andi ngs Total Ianding
al lmn|{2mn|3mn]|total rate (%
Fl or al ol 3 6 7 16 71. 1
PLI CATONE 2 4 6 12 53.3
Fl oral ol +
PL| CATONE 2 1 3 6 26.7
Control (average of | 5 5 | g | 19 |22.5 100. 0
t hree runs)
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[ 0031]

Ref erence Exanpl e: Eval uation of carbon di oxide
response-inhibiting effect

(1) Preparation of Asian tiger nosquitoes

Asi an tiger nosquitoes grown from eggs purchased
from Sum ka Technoservi ce Corporation were used. A
transparent plastic pan was filled with water to a depth
of approximately 1 cm and a filter paper on which the
eggs had been deposited was put therein. The |arvae were
fed with tropical fish feed (TetraM n) every day. After
approximately 1 week, the pupae were collected with a
dropper, and transferred into a 20 nL plastic cup, and
the cup was placed in a netted cage. The adults were fed
with 10 nmass% sucrose contained in a 25 nL plastic tube.
The mal es and fenal es were kept together in one cage and
allowed to mate for 5 days after eclosion. After 5 days
of captivity, the adults were collected with an insect
aspi rator and anesthetized on ice for 5 mnutes, and
visually sorted into males and females to collect only
the fenmales. The wings and | egs were renoved from each
femal e nosquito under anesthesia, and the fermal e nosquito
was pushed onto a doubl e-si ded adhesive tape pasted on a
m croscope slide with the back on the tape and thus fixed
thereto, and the antennae and maxillary pal pi were
positioned so as to achieve the accessibility of
el ect r odes.

[ 0032]
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(2) Preparation of electrodes for recording nerve
response

A 1 nol/L aqueous sol ution of potassium hydroxide
was injected into a 50 nL syringe, and the syringe was
horizontally fixed to a magnet stand with a clanp. A
tungsten wire fixed to an el ectrode hol der was
hori zontally inserted into the syringe, and polished by
el ectrol ysis under m croscopi c observation. A current
was supplied froman AC power source to the syringe
t hrough the el ectrode hol der via crocodile clips.
[ 0033]

(3) Recording of nerve response

The Asian tiger nmosquito prepared on a m croscope
slide was set under a m croscope, and positioned so that
the antennae were at the center of the view through a x10
objective lens. A reference electrode was inserted in
the eye of the insect. A pipette for providing an
ol factory stimulus was placed near the maxillary pal pi,
and the objective lens was replaced with a x100 objective
| ens. The recording el ectrode was brought close to the
sensory hair, and carefully inserted into the sensory
hair with a mcromani pulator. The peg-Ilike shape of the
carbon di oxi de-sensitive sensory hair of an Asian tiger
nosquito can be confirnmed under m croscopi c observation.
After insertion of the electrode into the sensory hair,
t he spontaneous nerve firing pattern was investi gated.
Car bon di oxi de the concentration of which had been

adjusted to 0.1% was fed to an ol factory stimnulation
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apparatus via a silicone tube to stinulate the naxillary
pal pi for 1 second, and the carbon di oxi de response was
i nvesti gat ed.

[ 0034]

(4) Eval uation of carbon dioxide response-inhibiting
ef f ect

The concentration of each of the fragrances |isted
in Table 4 was adjusted to 1% with paraffin oil, and the
resultant was used as a sanple. On a filter paper (3 mm
x 50 mm 15 pL of the sanple was dropped, and the filter
paper was inserted in a Pasteur pipette. The Pasteur
pi pette was connected to a stinulation apparatus via a
plastic tube, and ol factory stinulation was performed for
1 second while the response to carbon dioxide in the air
was nonitored, and thus the carbon di oxi de response-
inhibiting effect was eval uated. The nunber of nerve
firings in 1 second after stinmulation with paraffin oi
as a solvent and the nunber of nerve firings in 1 second
after stimulation with each sanple were counted, and the
ratio was used for evaluation of the response-inhibiting
effect (N =1).

(Equation 2)

Inhibitory rate (% = 100 x ([ nunber of firings
after stinmulation with paraffin oil - nunber of firings
after stinmulation with sanple] / [[nunber of firings
after stinmulation with paraffin oil])

Tabl e 5 shows the results.

[ 0035]
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[ Tabl e 4]
Narme Di stributor

2- Met hoxy- 4- pr opyl phenol SI GVA- ALDRI CH
CO., LLC

2- 1 sopropyl - 4- net hyl t hi azol S| GVA- ALDRI CH
CO., LLC

I socycl ocitral G VAUDAN SA

9- Decen- 1- ol SI GVA- ALDRI CH
CO., LLC

1- Cct en- 3- ol SI GVA- ALDRI CH
CO., LLC

1- Decanol S| GVA- ALDRI CH
CO., LLC

Et hyl 2-ethyl hexanoate ("1 ROTYL" Kao Cor poration

(registered trademark))

trans-2- Hexenyl acetate

S| GVA- ALDRI CH

CO., LLC
Et hyl 2-cycl ohexyl propi onate Kao Cor poration
(" PO RENATE" (registered tradenark))
Et hyl phenyl acet at e Tokyo Chemi cal
| ndustry Co.,
Ltd.
2,4, 6-Trinet hyl - 3-cycl ohexene- 1- | FF | NC.

met hanol

1- Cct anol

Kao Cor poration

2, 4- Di et hyl cycl ohex- 3- ene- 1- net hanol
(floralol)

| FF | NC.

o-tert-Butyl cycl ohexyl acetate

Kao Cor poration

2- Met hyl butyric acid

Tokyo Chem cal
| ndustry Co.,
Ltd.

Benzyl propionate

Tokyo Chemi cal
| ndustry Co.,
Ltd.

ci s- 3- Hexenyl acetate

SI GVA- ALDRI CH
CO, LLC

[ 0036]
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[ Tabl e 5]

| nhi biti on of

Sanpl e car bon di oxi de
response (%
2- Met hoxy- 4- pr opyl phenol 95
2- 1 sopropyl - 4- net hyl t hi azol 71
| socycl ocitral 61
9- Decen- 1- ol 56
1- Cct en- 3- ol 55
1- Decanol 54
Et hyl 2-ethyl hexanoate 51
trans- 2- Hexenyl acetate 48
Et hyl 2-cycl ohexyl propi onat e 48
Et hyl phenyl acet at e 79
2,4,6-Trinmet hyl - 3- cycl ohexene- 1- net hanol 61
1- Cct anol 97
2, 4- Di et hyl cycl ohex- 3- ene- 1- net hanol 67
o-tert-Butyl cycl ohexyl acetate 87
2- Met hyl butyric acid 75
Benzyl propionate 97
3- Met hyl - 2- pent yl cycl opent - 2- en- 1- one 68
ci s- 3- Hexenyl acetate 50
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Claims
[Claim 1]

A mosquito repellent comprising, as an active ingredient,
at least one compound selected from the group consisting of
octahydro-2H-1-benzopyran-2-one, octahydro-7-methyl-1,4-
methanonaphthalen-6 (2H) -one, 3-methyl-5-propyl-2-cyclohexen-1-
one, octahydro-5-methoxy-4, 7-methano-1H-indene-2-
carboxaldehyde, 6-methylquinoline, phenoxyacetaldehyde, 9-
ethylidene-3-oxatricyclo(6.2.1.02,7)undecan-4-one, 2,3,3-
trimethyl-2H-inden-1-one, 4-methyl-5-thiazoleethanol, 7-
methoxy-3, 7-dimethyloctanal, 3-methyl-1l-phenyl-3-pentanol, 2-
phenylpropionaldehyde dimethyl acetal, and 2,6,6-

trimethylcyclohexa-1,3-diene-1-carbaldehyde.

[Claim 2]

A thermoreception inhibitor for a mosguito, comprising,
as an active ingredient, at least one compound selected from
the group consisting of octahydro-2H-1-benzopyran-2-one,
octahydro-7-methyl-1, 4-methanonaphthalen-6 (2H) -one, 3-methyl-
5-propyl-2-cyclohexen-1-one, octahydro-5-methoxy-4, 7-methano-
l1H-indene-2-carboxaldehyde, 6-methylgquinoline,
phenoxyacetaldehyde, 9-ethylidene-3-
oxatricyclo(6.2.1.02,7)undecan-4-one, 2,3,3-trimethyl-2H-
inden-1-one, 4-methyl-5-thiazoleethanol, 7-methoxy-3,7-
dimethyloctanal, 3-methyl-l-phenyl-3-pentanol, 2-
phenylpropionaldehyde dimethyl acetal, and 2,6, 6-

trimethylcyclohexa-1,3-diene-1-carbaldehyde.
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[Claim 3]

A mosquito repellent comprising, as active
ingredients, the compound defined in claim 1 and at
least one fragrance compound having carbon dioxide
response-inhibiting action selected from the group
consisting of 2,4-dimethylcyclohex-3-ene-1-methanol,

l-octanol, and cis-3-hexenyl acetate.

[Claim 4]

The mosquito repellent according to claim 3, wherein the
compound defined in claim 1 is octahydro-2H-1-benzopyran-2-
one, octahydro-7-methyl-1,4-methanonaphthalen-6 (2H)-one, or 3-

methyl-5-propyl-2-cyclohexen-1-one.

[Claim 5]

A method for repelling a mosquito, comprising applying
at least one compound selected from the group consisting of
octahydro-2H-1-benzopyran-2-one, octahydro-7-methyl-1,4-
methanonaphthalen-6 (2H) -one, 3-methyl-5-propyl-2-
cyclohexen-1-one, octahydro-5-methoxy-4, 7-methano-1H-
indene-2-carboxaldehyde, 6-methylquinoline,
phenoxyacetaldehyde, 9-ethylidene-3-
oxatricyclo(6.2.1.02,7)undecan-4-one, 2,3,3-trimethyl-2H-
inden-1-one, 4-methyl-5-thiazoleethanol, 7-methoxy-3,7-
dimethyloctanal, 3-methyl-1l-phenyl-3-pentanol, 2-
phenylpropionaldehyde dimethyl acetal, and 2,6, 6-
trimethylcyclohexa-1,3-diene-1-carbaldehyde onto the skin

of a mammal.
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[Claim 6]

A method for repelling a mosquito, comprising
applying the compound defined in claim 5 and at least one
fragrance compound having carbon dioxide response-inhibiting
action selected from the group consisting of 2,4-
dimethylcyclohex-3-ene-1l-methanol, l-octanol, and cis-3-

hexenyl acetate onto the skin of a mammal.

[Claim 7]

The method for repelling a mosquito according to claim
6, wherein the compound defined in claim 5 is octahydro-2H-
l-benzopyran-2-one, octahydro-7-methyl-1,4-
methanonaphthalen-6 (2H) -one, or 3-methyl-5-propyl-2-

cyclohexen-1-one
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