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DI HYDRONEPETALACTONE, AN ALCOHOL AND AN ESTER Thi s
wappisiosestipon cl ai ns the benefit of U S. Provi sPomais2005/040146

Application No. 60/624,579, filed on Novenber 3 ,

2004, which is incorporated in its entirety as a part

hereof for all purposes. Technical Field The present

invention relates to the fi i nsect repellency,

and the use of dihydronepetal act one stereoi soners
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from or to reject, otherw se insect - acceptable food

sources or habitats. Mdst known repellents are only

mldly toxic. Afew of the known repellents, in fact,
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i nsect repellents contain ﬁhe synthetic chemcal N, N

10 - diget Ry lParin helrgafi de BEETIPWEPXISS r primary acti ve
ingredient. For instance, repellents sold under the
maj or commerci al brand nanes such as Of! (r) , Deep
Wods Of! (r) , and Cutter (r) are all DEET based
pr aeduting cand reengri se 85% of insect repellent sales
(Consu Reparts.Buyin i.d eci ‘ear d
Issue)nﬁﬂfh EﬁSFPtcﬁﬁgﬁﬁﬁﬁﬁﬁé%E%%g%éégggq?%%r%%f%%‘§?
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effective repell é&nt, however, this conpound has

certain drawbacks. Specifically, it possesses an

unpl easant odor and inparts a greasy fee

Background

20 Repellent substances generally cause insects to be
driven away from, or to reject, otherwise insect-
acceptable food sources or habitats. Most known
repellents are only mildly toxic. A few of the known
repellents, in fact, are not active poisons at all but

25 rather prevent damage to plants/animals or articles of
manufacture by making insect food sources or living
conditions unattractive or offensive. Most current
commercial insect repellents contain the synthetic
chemical N,N-diethyl-m-toluamide (DEET) as their

30 primary active ingredient. For instance, repellents
sold under the major commercial brand names such as
Off1®, Deep Woods Off!®, and Cutter® are all DEET based
products and comprise 85% of insect repellent sales
(Consumer Reports Buying Guide, 1994 Special Year- End

35 Issue). Further, Consumer Reports tests indicated that
products with the highest concentration of DEET lasted

the longest against mosquitoes.



to the skin. Although it has recently been
reregi stered for use in the US by the EPA, concerns
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applied to children [Briassoulis, G; Narlioglou, M;
Hatzis, T . (2 001) Human & Experinmental Toxicol ogy 20
(1) , Bedpg]lte Beudpesnhavéedemwastearddenhat hhivgiver,
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chemcals [Hay, R.K .M, Svoboda, K .P., Botany, in
"Volatile G| Crops: their

As a result of the above limitations, DEET-free

products with repellent activity are finding favor with
consumers, and demand for compositions containing
natural products (versus synthetic chemicals such as
DEET) is increasing. These DEET-free repellent
compounds require a combination of excellent

repellency, high residual activity and relatively
little or no toxicity to humans (or pets) and the
environment. In response to these consumer demands,
there is an on-going need to develop new repellent
compounds, which can be obtained from, or synthesized
from, natural plant materials and which are pleasant to

use.

Many plant species produce essential oils
(aromatic oils) that are used as natural sources of
insect repellent and fragrant chemicals [Hay, R.K.M.,
Svoboda, K.P., Botany, in “Wolatile 0il Crops: their
biology, chemistry and production”; Hay, R.K.M.,
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bi ol ogy, chenistry and production"; Hay, R .K
.M ,Waterman, P.G (eds . ) ; Longman Group UK Limted
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repel l ence towards insects , i s obtained fromthe
gram naceous plants Cynbopogon wi nterianus and C
nda desman Exanpl esedt . pl ahbsgusrdGasupoYkc bsmpted
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ecifircall he net c opentan0|d
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J@Béﬁ@bceaéﬂ Fah31§7- 13193t£1887khk @@@u@ewep@&aves .
Iridoid ot er penoi ds have | ong, been
efF@E?FQES eﬁEFI@E?? Pe8%§r§aP i Fﬁ%@@f ?Bgcpggduce

[EhseesenﬂiaBCDémcewhéﬁh 18318- h3206r( 1964) of Ebsmercerl.

Ceare Sipele vihg alfTos ?f’%%i@%eb%séﬂgﬁ%gff@%ﬁ

Pecmpsonds Ccnewn aF irAgstfact $neryRapétr-s IAHEe
Cherhoak §HCP§Eﬁt @%QQ%kmg%%r§1729b 1. 4AGRYE3L ) 1, Umo%e

Patent 4, 663 di scl oses” i nsect rep eIIangs ‘Wit h
c%ﬁﬁ@é?ﬂ?%%%yc3H€aﬁﬁFﬁ§15V€}QPFEtPPP&$ dePEERIRES OPES
QCIarkldeQﬁyé&Eéun)TheF@ﬂtherUrn&l Patient 84,-1863 ,

8Zﬁ8g§?flos se_of .these bicyclic iridoid | actone
ﬁlﬁgFéHFlated i nsect repellent nixtures
wi th DEET .

Iridoid monoterpenoids have long been known to be
effective repellents to a variety of insect species
[Eisner, T. Science 146:1318-1320 (1964); Eisner, T.
Science 148:966-968 (1965); Peterson, C. and J. Coats,
Pesticide Outlook 12:154-158 (2001); and Peterson, C.
et al. Abstracts of Papers American Chemical Society,
(2001) 222 (1-2): AGRO73]. U.S. Patent 4,663,346
discloses insect repellants with compositions
containing bicyclic iridoid lactones (e.g.,
iridomyrmecin) . Further, U.S. Patent 4,869,896
discloses use of these bicyclic iridoid lactone
compositions in potentiated insect repellent mixtures
with DEET.

Formal studies concerning the repellency of
dihydronepetalactones, a class of iridoid
monoterpenoids derived from nepetalactones (shown in
Figure 1), have been much less conclusive and have
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Formal studies concerning the repellency of
di hydronepetal actones , a class of iridoid
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repel l ency over a longer tinme course were not
presented, nor were anal yses with anything other than

such short periods of tinme (seconds) with concentrated

chemcals is insufficient to allow prediction of
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to humans. Preferred repellents wll, hav ctivit .
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properties-characteristic of prior-art conpositions.
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I hydronepet al act one, r.a mxture ,
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%
compositiron or an 1 nsect epe e of

mamgeact meeddyl gntevi di ng as the conposition or

article, or incorporating into the conmposition or
article, a di hydronepetal actone, or, a m xture o%o

di hydr GREF& 4 QVMEBIRBIEN ot I e RGFherr 2
akave og¥els 1aRethere Erdradicmid dvimy sinpgwentéd otnésct he

repellent properties (with respect to DEET) and which
is substantially non-toxic or only mildly toxic to
humans. Preferred repellents will have activity
against a wide variety of insects, including biting
insects, wood-boring insects, noxious insects,
household pests, and the like. Applicants have found
that dihydronepetalactones, and compositions thereof,
perform well as a new class of effective insect
repellent compounds without the disadvantageous

properties characteristic of prior-art compositions.

Summaxry

One embodiment of this invention is an insect
repellent composition or article that contains a
dihydronepetalactone, or a mixture of
dihydronepetalactone stereoisomers, represented by the

general formula:



wahos®307a9 a conposition thereof,

10

15

20

25

use of a di hydronepetal actone, or a m xture of

di hydr onepet al act one stereoi soners, as described
as an i nsect PCT/US2005/040146
repell ent; and thus an enbodi nent in which, in a

met hod of repelling insects, the insects are exposed
to a diihydronepetal actone, or a m xture of

di hydr onepet al act one stere0|sone6s or a conposition
thereof, as described akove. Yet[janot her enbodi nent of
this |nvent|on is a for ipset repellent
conposition that include$ onepet al actone, or a
m xture of di hydronepet ; e steweoi soners, as

adj uvant and an addi ti Brlef Des-rlptlon of the
Drawi ngs Figure 1 shows structures of the
naturally occurring iridoid (net yl cycl opent anoi d)
nepet al actones . Detail ed Description A nepetal actone”
is a conpound having the general 'structure : Four
chiral centers are present within the

nmet hyl cycl opent anoi ackb ne nepetala .one .at

car bons noiger7 Eﬂag 3 §ﬁo 5D ST ST s a
n@met:als&ctf@&esfaanaqajtaahgcadl hiyn sssenvce raip e Lantts camposition
i nse dr la r

CORotlt GEREL tor The et A e 1T AP AP R e
pbaovd dohd ke gousoNppetid idRedit @tticles. O%t al .

(&%@gkpgﬁéﬂ 6% Hheb A lia8%n aPeptiercid] 4.,
et al 88) Fl avour and Fra%rance Jaur nal 3: 155- 159

Héﬁalp’@é@élemta\}acto%@ sorsa 6) J .

Ess epiraine@dt Rest Bieb 3%-<643). sc[andnedr aie piisad aicteh esbove .

are defined by Fornula 1 :Fornula I

Yet another embodiment of this invention is the

use of a dihydronepetalactone, or a mixture of
dihydronepetalactone stereoisomers, as described above,
or a composition thereof, as an insect repellent; and
thus an embodiment in which, in a method of repelling
insects, the insects are exposed to a
diihydronepetalactone, or a mixture of
dihydronepetalactone stereoisomers, or a composition

thereof, as described above.

Yet another embodiment of this invention is a
formulated inset repellent composition that includes a
dihydronepetalactone, or a mixture of
dihydronepetalactone stereoisomers, as described above
and one or more of a carrier, an adjuvant and an

additive.
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wherein 1 , 5, 6 and 9 indicate the four chira

centers of the nolecule and the structure enconpasses
wablboepsedd bl e st ereoi soners of di hydr onepet al aeCOUS2005/040146

The structures of di hydronepetal act one stereoi soners

that may be derived from (7S) -nepetal actones are

skoiaf Description of the Drawings

g:'nf"é"-_g%guﬁ' 9S:6B)z 5t fedibRBERL1 3z XAk ey elold: 3413l no
(18 952 bRy 6 RECErgigpndEhiPid- JREbhY}EVEL2PSIGRAGHEN- 2-

Oﬂgpetalactones. . .
(1S, 5S, 9S, 6S) -5, 9-di net hyl - 3- oxabi cycl o[ 4. 3. 0] nonan- 2-

one

(1S, 9S, 6S, 5R) -5, 9-di net hyl - 3- oxabi cycl o[ 4. 3. 0] nonan- 2-
one . . .

( F Y CEL LaPh t hyl - 3- oxabi cycl o[ 43. 0] nonan- 2- 0
ne A nepetalactone” is a compound having the general

(95, B-BR8R) - 5, 9- di net hyl - 3- oxabi cycl o[ 4. 3. 0] nonan- 2-
one
(9S, 6S, | R, 5S) -5, 9-di net hyl - 3- oxabi cycl o[ 4. 3. 0] nonan- 2-

one
(98,68,IR,5R)-5,9-dinet‘yI-3-oxaficyclo[4.3.0]nonan-2-
one The term "di hydronepgt al act ofj. es” or

ers to any m xture

"di hydr onepet al act one m )

t he whol e di hydronepet aNact onle conggsi ti on can
bevari abl e. Di hydr onepet atacto -3’5}e abbrevi ated as
"DHN' . A di hydronepetal actone w{I| be understood to
enconpass any and all di hydronepetal actone

stereoi somers and m xtures thereof, unless a
particul ar isomer or mxture is specified. Wen

di hydr oAeRelAlACH0Ne 3 B CRAY G §sRatYl Ay
occurring source of nepétalactone sone variation in
noeshydoycdimeatione 16f %@é@@éies GfeNened sdasd@ng) at

PLEPRRA QN fa0m7a oRat Hihalley Qehi HIREeSOu7Es 4 S,
however, a preferred nethod ogpfre%ara

15 DRRPAESAGSEHORCA PEiSe BTG Eh &t &6 ieﬁabhgﬁ%fite% R e

asnBkbels .C Uistyidrderbs tefl adterrss eittd &nceirl sofmisever al
;%gbggﬁ§£%?n2£ﬁ&£t®g§e %2%%§%5§%§3&{E%%9%§§ér£&'f%biégé
plants of the genus Nepeta (Regnier, F.E., et al.
(1967) Phytochemistry 6:1281-1289; DePooter, H.L., et
20 al. (1988) Flavour and Fragrance Journal 3:155-159;
Handjieva, N.V. and S.S. Popov (1996) J. Essential 0Oil
Res. 8:639-643). Dihydronepetalactones are defined by

Formula 1:

25
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DePooter, H.L., et al ., Flavour and Fragrance
Journal 3:155-159 (1988); Handjieva, N.V . and S .S .
weapwx30319. Essential Ol Res. 8:639-643 (1996PCT/US2005/040146
Addi tional |l y, dihydronepetal actones have been
identified as constituents of the defensive secretions
of certain insects, including rove beetles [Jefson,
M, et al ., J . Chem Ecol. 9:159-180 (1983)] and
ants, specifically Iridomyrnex s;ecies [Cavill, G .W
.K. and D.V . dark. Jy. Insectfy Physiol. 13:131-135
(1967)] . In those speci g possess
di hydr onepet al act ones, i SR proposed t hat they

nonot er penoi d conpounds < nsdescri bed and found
to be conducted in a variety of ys. The foll ow ng
are useful references relating tq synthesis: 1)

Abelnan, M.M. et al . J. Am Chem Soc . 104 (14)

:4030-2 (1982)2) Fleming, I . and N.K. Terrett .
Tet r ahedr on %ett 25 (44 ) : 5103 -5104 (1984 ) ; J .
Chem . Soc . =5 HF+ Trans . 1:2645 -2650 (1998 )
53) Lee , E. and C H Yoon. J . Chem Soc , Chen1
Co 798161994 )30 o) nand K
6 t t
Oggg%\%grlg Tl tneator catiedts) 36) Fefhrfen 6620 SnEers

(1999Fhe moleagadgi andather shiructpae Wa&q% allzg

(230ksi 3 2R AebI®bherHb I TaM Dnep eszalasnﬂzd\ﬂe The
ayama . Agric 1181 1184

E\I?§§f}lctu¥%s &ﬁeﬁg#]gldr?ne&etglact 41:16) @Fee[ﬁ Jﬁ%ners that
10 Chesyy Cemasrived fibdh -(71H —(rﬂ%)al,acm a¥irneKi shown

Kaggggasu Tor onkai Koen Yoshi shu 32 : 441- 6 (1990 ) ;

J )



Og. Chem 57 (11) : 3139-314 X (1992 ) . 8) Wbl insky,

J . and EE J . Eustace . J . Og. Chem 37 (21) :
wGa20®/080514972 ) . 9) Wblinsky, J . and D.L. NeP6DmS2005/040146

Tetrahedron 25 (17) : 3767-74 (1969) . Regnier et al,

op.cit closes the preparation of DHN from
nepet al ag e~y the catal yzed hydro
nepet al sol(5t %%Psf%g’? ﬁ’éthgg’s%%?‘iy pLt gioingnafﬂz"me

pl ants of £h¥ genus Nepeta (catmi nts) . One preferred

Bi | $19, BOIRAHRGE 9B AT RikicyBB@ND]chF28Mone
pl ants of-t:he-genus Nepeta (catmnts) . Catalysts such

as plati nuih oxi de and pal | adi um supported on strontium
carbonat e gi ve di hydronepal actone in 24-90% yi el ds
(Regnier_et @l . op.cit.) . The preferred process for
pr oduci ng thd di hydr onepetal actones represented b y
For mul a n the I

hydr ogen n_of ne ?%6%?%?@%{ ?oor)ﬁwp 1§[{ #30 Omh§ oﬁé’

of defi nedmepet al actone stereoi somer content, an
industrially advantageous approach in terns of

producti gncgst ancl its biological basis. Oher
processe @s disclosed in U S. 03/225,290 (WO

03/ 8494 i Ch 1($S,91E0MRP6.L-dinethyli 3roxptiisycled Bi0inetay-2a@ge a
part here r all purposes. Methods for isolation or
extractiontof essential oils include without

limtati oanDeam di stillation, organic solvent

extracti on,- M _crowave-assi sted o rgan i c¢ sol vent
extracti super qvs,53, BabR)fs|oulintbtHeX3-6-abit jclo 4, 3.Oiadaenine al
extracti

(98,6S,1R,5R)-5,9-dimethyl-3-oxabicyclo[4.3.0]nonan-2-one

The term “dihydronepetalactones” oxr
“dihydronepetalactone mixtures” refers to any mixture
5 of dihydronepetalactone stereoisomers. The molar or
mass composition of each of these isomers relative to

the whole dihydronepetalactone composition can be



extraction) . The essential oils isolated from

di fferent Nepetza species are well known to possess
wdizbdemsend proportions of each natural ly occur PCIAS2005/040146

st ereoi somer of nepetal actone (Regnier et al . op. cit

.; DePooter, et: al . op. cit.; Handj ieva et al op.

ci vayiabhas DHNyprepapetafpotiooicls ders wddprievimtady as

Nepet@~species wil_| necessarily be a mxture of

stereoi soners thereof, thie constitution of that

m xt ure dependi ng upon the particul ar species of

Nepeta fr aqh%kehepbtlaaa@%h\éewll1Ab<é dirsussedbdarei n
above, four chiral %g;ers are pres %L h|n t he
5 meERFPEPEFSpRY aRBPd Adc KB ENEEF PR &S:é:t Fact one at
caghersAspmédas AndnthiZauassshowred ft,otallesfs e ghtrticular
pai.rs_of di hydr ne%et .al actone %@?nti s are possible
ac

af t&° Y dPEgEREE SR o §6§€a| one t hese, the
natiuﬁd&dlrpnepeu%angosﬁn@omamddémﬂ e hatthrs Iflat

ar%d&%gklnngBMQE%n%ﬁﬁké %%59@%%onéméaﬁawvgiﬂéﬂﬁﬂﬂ‘%H

. materi als n accordance pr esent i nvention
10j nglod@e soRcrRGiratéPramf @fteé]qownted:e% possPmested.

st e RQI-5ANehs hodi by dienepatsyl adeneidd r@ﬁr@‘ erg ed

repel lent materi Is Incl{?@g—? &Ixture of t(98
mPEYTepefaPa &l’%?d Slr et el %%

di hydr onepet al act one st ereoi soners derived from (7S) -

nepet al ag ope %Pre Lhi s a;t;‘@' %%e%féﬂefecp%mm% agronl y

known as ¢ gn -ne acto
15ci émmpmealaacmm@r tqoemsé;ltcieéﬂtﬁep@ft dhctesfentgpl oils

t r %L_B'set\)'e%raésl%%ﬁ%tt@ 30tONe AS tHd Wrdhad Q@Epé"taFl BWhier,

. The ‘predom nant ster eoi somers produce (‘Y
caf‘t @ i £ el HEHCHRPistEHs 6 gt~ ja?r%g prict®tried.
Upare eimiret imonm, .of ettJW%lh)/,drFJK}BJ‘miﬁ Gihd eafdgancd heournal

L0 e o et Brochete Ty e sentated
20 Essential 0il Res. 8:639-643 (1996)]. Additionally,
dihydronepetalactones have been identified as
constituents of the defensive secretions of certain
insects, including rove beetles [Jefson, M., et al., J.
Chem. Ecol. 9:159-180 (1983)] and ants, specifically
25 Iridomyrmex species [Cavill, G.W.K. and D.V. Clark. J.
Insect Physiol. 13:131-135 (1967)]. 1In those species
that possess dihydronepetalactones, it has been
proposed that they are biosynthetically derived from
the iridoid monoterpene iridodial.
30
The chemical synthesis of dihydronepetalactones
and their related iridoid monoterpenoid compounds has
been described and found to be conducted in a variety
of ways. The following are useful references relating
35 to synthesis:
1) Abelman, M.M. et al. J. Am. Chem. Soc.
104 (14) :4030-2 (1982)
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chromat ogr aphy) to yield each highly purified pair of
di hydronepet al act one di astereoners . This permts the

waaesosaari ous di fferent di astereoners as ar ePEomschos040146
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be nost effective against particular insects. It is
preferable to isolate a specific nepetal actone isomer
f rom a2plFEeming cohvend o K t sTeoreespondiaiy Pdrof

di astereoi®rs bys oy ogend g, | th e@ddiyti 0N t@hem. soc.,
variation in nepe al act one st ereoi soner ont ent

bet ween digHeirentragpet’s Gseci 2850 mPa8dpeci es

vari at prn.des, @.Zchﬂ@oymﬁ.qm@;%f Pranicheof. asgtvenchem.
speci es may produce 0ils. W erent conpositions
dependi ngc%Wl%fIhe %bn%*%iso]nsgg?%%ei r growth or growth
stage ab Nwgatest H. land att 0masawaon.i MWaditahedron Lett.

conposi t iﬂ%]@iééd'epﬁ %6?6 s%‘ép. conditions or growth
arv as

stage at st been found 1 h Nepeta racenopsa,
(d arkp) Nahgiat &l et oplcit.Jetr@hamromnflelt ngte(22) :

speci es exjydidipgoslifferent oil conpositions are
termed chenotypes . In Nepeta racenpbsa, chenptypes
exhi bi 6) pHERREY: o f farelte NP RRYHESpr ottt On BFoL-

di ff erentcmepet=sd acy pnplgsjex_pm somepg )exi st. Thus, the

referred_process for pr cin ecifjc
Si hydr 8&&3‘5"?%“&9& ojE]e %‘ga 1uo ?géglg Ihﬁd)rco'qen%ﬂllf“'_fq(rﬂh Gpmmui.
an oi | fromis Nepet Boghenot Jeen&nowinktio Kegvla bsu
speci 1 ¢ NEPGLELACKOLS P08k POLAOHE! Su dNSECESod | Udg.
of a large group o [

any nember invertebrate ani nals
char act er®z®d, Chemt he7 &l t 312aPe31hbn-ERAZ) i nsect

st at es giyngd HogsIhRAr V. aneh pEipR) By sehWes) onf.ofoir]&;le bRy

into head, thorax, and abdonen, three pairs of Tegs,
and, often’ {bth: not’arhalsy’#iwo pairs of menbranous
W ngs. oThisl dedleyn) tonatidien ef, or el sekudere tarahedeby of

chi gger s, 29 (EL: APELR heBHOTT | o6, mosqui toos, stable
flies, ticks, wasps), wood-boring
Regnier et al, op.cit., discloses the preparation

of DHN from nepetalactone by the catalyzed
hydrogenation of nepetalactone isolated from the
essential oils of plants of the gernius Nepeta
(catmints) . One preferred and convenient method for
synthesis of dihydronepetalactone is thus by
hydrogenation of nepetalactone obtained in relatively
pure form from the essential oils isolated by various
means from plants of the genus Nepeta (catmints).
Catalysts such as platinum oxide amnd palladium
supported on strontium carbonate give
dihydronepalactone in 24-90% yields (Regnier et al.
op.cit.).

The preferred process for producing the
dihydronepetalactones represented by Formula I in the
present invention, therefore, is by hydrogenation of
nepetalactones from plants with oils of defined

11



insects (e.g., termtes), noxious insects (e.g.,
houseflies, cockroaches, lice, roaches, wood |ice),

wanaehsemehol d pests (e.g., flour and bean beePC®4IS2005/040146

10

15

25

30

dust mtes, noths, silverfish, weevils). A host is any
plant or animal affected by insects. Typically, hosts
anepebadpdeped stebeoinsmet- acordmrabl enf dodlusdices Yor

i aa%flgéggsagagbgr%%y LS c Athd BFEYrSseaRIH Rt and

article r's any _ iftemof commerce created by nman, which

i dtgf peeledibpli heedfs. PRINSTNEY AGFEISEde 2B 196 ffsclos ed

f upnigt gr egzandst beol ikke. odypiscald)y,, wHiese iy i@t ed

manuf acture are considereg 0 beé§ﬁ§ect - acc;ptable

f 68d *58uPBES TEFYi ASedt PAE eﬁ?teéfﬁo i Patls PUFRE % s

"insect repellent”, "insect repellent conposition" or
repel heghogo 23 tils%l_ql.at\i'molnl orref 12243 FORO Meial

conposi t1 oM that  défers insects Tromthelr pre erred

hosfls oncilnsecwishiongblleémateitdloss sifeamanifsddtivred. 1NWbst

Fg?#g}'ﬁgpgbll%@h aLe nok ;a¢l | \Qﬁ/oQQﬂ_m%Q}éSa%tsiaJtled bil'ggan:i_ c

Erevent amage topiant s/animal s or articles
o ORERTEaEKGIE Chy OFak PHE SRS Fdod 199G S&TTHCRERng
Pﬁl@@h%h@&élh@&ﬁ::ﬂa@@ib\ﬁe a9 efiffarsinegye T()L’L_@i'tiq:aﬂa{l%/ hca;nra

I hsecC repell.en | a conpoun I conpositio can
bEXEFERER OFopit S |ff?t§p%f>§§a>“&e%‘ ?ﬁ’e HEH ! 0r*9 Veélac

cespaeundion)conposition that may be incorporated into
an insect susceptible article to produce an insect

repellent article that deters insects fromthe nearby
3 - di Ferskonantspdceiils vitsicdintiare gt dorf famandt depet=a
exislSes! Brel tRAN Ga36m the RidRMs ofi Afe-dMSqGioportions

repellent is to_drive the insects away fromor to
r Sife CRChI RoENE3HdSt OCCHEFERY rﬁtrﬁ]?ﬁozli%ﬁ‘etrh@ff requency
Ohdpasaghctbide S Rdopithe d10sll. @l ariy.2) Uepddtsect et

susceptibl.e article,. .there otecting the,arti

fnats)lm Pﬁsg&t% 'danﬁ%&%jﬁgb’& IegyntégZr R b 9n tﬁ%“*sor%hgf

gasepafeld detoor Wil deguiives] foromsalriydsVepeta species wil 1
necessarily be a mixture of stereoisomers thereof, thie
constitution of that mixture depending upon the

particular species of Nepeta from which it is derived.
As discussed herein above, four chiral centers are

present within the methylcyclopentanoid backbone of t-he

nepetalactone at carbons 4, 4a, 7 and 7a as shown:

7a 1
20

N

12



(gustatory) . Sone exanples of well-known insect
repellents include: benzil; benzyl benzoate; 2 ,3 ,4

wOBelwisogibut yl -2- ene) tetrahydrofurfural (M3ECT/US2005/040146
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Repel Il ent 11) ; butoxypol ypropyl ene gl ycol;
N-butyl acetanilide; normal - butyl-6 ,6-dinethyl-
6 di hixdtothkl, 4fpprighe- Raicar bdx didtvelronepaitedectone

Rﬁh}fﬁoﬂgﬁa%%e gjgﬁﬁhepgg%'xﬂ%%ﬁg‘%%@%n *e}ft yl

succl nate -net’at ol uam de
( DEEEFaldrrenayl bAEES( e, ﬂ@ﬁ&éﬁ L pscRyIring

bb%ﬁgéelééme%s aéh%%ﬁbea eMes2 fad- direarbexyl ate) ;
di_ et hyl pht hal at e; eth%& -2 -but

3%#@565ﬁeepsltala§t0ns€hy| efersr%%e%gﬁ@g‘iant BRgariels
61%)ac@brﬁ§h63|w1mm0ﬁhb p&@@emmhamﬁﬁﬁmaba @M@iude a

Repel | ent I | oh t
RGP Btk & RNl Lexc ohunannl ot RIS P or
Fﬁahgdrdneppebﬂemﬁgnbor Nb&qumﬂmé@rnadﬂngpe%h$¢¢m
i a_otil I , di met hyl
TR s Ao e A Pde okal ate and’
ZdébhﬁroﬁéﬁﬁﬁééﬁéﬁﬂﬁeSB (Yoot &ﬁﬁ@ﬁHQQQE@IEthﬁiopedla

OElg?agbﬁébeE%QQEQkﬁgyst%&é%1@$meféﬂdefh¥ed7%41%2&7S
and The_Condensed em cal _Di ctlonary 8t

75EPEL AL ALHSBEE - g oAt Gl
c@ﬁnﬁﬁlh90@1@hamaﬁgek@etmmaatbdawnnisiuﬁH It will

ted t at such US¢ di t nction
a ﬁP% g onds t Hhavé h%gﬁiy ep éﬁ%?al§l fects as
cmmmedm@ﬂ—mmttaﬂalct@mlﬂ biats [iddgateterpese et ifcicire 1.
efufh%CE:%edeﬂﬁ Qo N9se Al R MBI oy swd e a

concentrations before there is an observaple effect on
sy theRayieed.  trRE sy &R i RS tPYEFETISsht " t hus

|nd|cates a conpound or conposition conferring on a

host protection fr0n1|n e ggf red to.n
LT eat MIRETaCoTHLE B0 Bo (010 AT ToduIBe o the
stadsudtieg mxture of isomer products may be separated

S doﬁ%only

by any conventional method (e.g., preparative liquid
chromatography) to yield each highly purified pair of
dihydronepetalactone diastereomers. This permits the
use of various different diastereomers as are found to
be most effective against particular insects. It is
preferable to isolate a specific nepetalactone isomer
from a plant to convert to its corresponding pair of

diastereomers by hydrogenation.

In addition to variation in nepetalactone
stereoisomer content between different Nepeta species,
intra-species variation is also known to exist. Plants
of a given species may produce oils with different
compositions depending on the conditions of their
growth or growth stage at harvest. In fact variation
in oil composition independent of growth conditions or
growth stage at harvest has been found in Nepeta
racemosa, {(Clark, L.J., et al. op.cit.). Plants of a

13



woanplsea9 protection tine ("CPT")
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significant reduction in nunbers of insects, and may,
for exanple, be usefully determ ned by neasuring nean
in tests in ROTAIS2005/040146
i nsect behavior toward treated animals, including
humans, and treated inanimte surfaces is observed.
MeangUPTspefers tahthetipgn didigriensf ofilmgcowgsitions

repeti Eﬁ a 8Eekﬁ%gﬁ ek Wﬁh?%@ﬂ@%é'ﬂy%é%géyecﬂﬁ%wtypes

frrst or biting (in the case of
bﬁﬁhﬁélth@@ctﬂﬁr dc BamEergnaes Hﬁ’eté@sgrwoéfté%qfng

I @%@@Er@iﬂl@hné%e%atlb@%oﬁé chicg@eyiscarra kikaatted smffcehe
i s observ see e. PA O fice of..Preventi on,

PRSELEFYE 858c?§§|%°§uﬁgp 39 FEFGHE T5er f or mance
ta&hy@ubdebbﬁeSaEEBﬁS 8133 10Me rand sFihgdirogavaS. iorDayt, an

w E Iand Jo f e :
193135750 PNt ERErERY R Ak Ro PYRldF sbteric
i neprtrdActbhe istsgebisepeidsent conposition hereof has
a mean CPT that is statistically indistinguishable

fromthat of DEET. In the test in which this condition

of thelpegpéet Lyelidgn 20NT MSEIFGT fnCed 2619% TINP ©f
C9%H@§tbb9€t@n@n@ﬁﬁIsaE%dﬂﬁﬁMéﬂﬂké&E in the adult state

e g CaBEL ST en e S Rodi s o0t 11178 P
nwawleﬁo@oufsehbebbdgnUmmm head, ithoyetx,i dent isdalqmen,
regl ffa?tgfso le%r &s i %tdt h%t detqhn@)htpk%\ﬁe@lv%ays two

ut| zaton “of e purposes
d@@umnplfngleﬂﬂ@efa@ﬂuﬁ erecgsof THe cnfdintitdrrrdddigidfate

1§1crigti%g abQue.; JoiNgommaries; favwarall yd By perdidmne s,
Mor eovel, DHN s advantageously r epar ed

fﬁéﬁﬂﬁaﬁéﬁﬁﬁlyc$@8@FFSngﬂ%ﬁﬁﬁQﬂﬁﬂﬁ%ﬂw From

PhRbs ivlescastREREE, fandgmanyi aiderwadgpsoct v\t‘cﬁfmalbcenkﬁ;
are no prepared from, natural sources - q% §¥ortant

camSEMES d6nSi-der&om Hen KRS hd 55 S
r épelskedit e sPr epatatiaatefsr, o ivag Uurnadacd@me,cesod lice), and

household pests (e.g., flour and bean beetles, dust

mites, moths, silverfish, weevils).

A host is any plant or animal affected by insects.
Typically, hosts are considered to be insect-acceptable
food sources or insect-acceptable habitats. An insect
susceptible article is any item of commerce created by
man, which is affected by insects. This may include
buildings, furniture, and the like. Typically, these
articles of manufacture are considered to be insect-

acceptable food sources or insect-acceptable habitats.

The terms “insect repellent”, “insect repellent
composition” or “repellent composition” will refer to a
compound or composition that deters insects from their
preferred hosts or insect-suitable articles of
manufacture. Most known repellents are not active
poisons at all, but rather prevent damage to
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also offers the potential for |ow production costs. A
useful property of DHNis that it provides a

woanwsirderiabl e i nprovenent over the odor of DEEPCWhiSE®5/040146
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exhi biting effective insect repellency. The DHN
conpounds and conpositions of this invention possess a
pldasiust/ afriagrlanoe. attid dflesyredhcemuteed usfe the MBHNNg

MLak c@l%cﬁ%k%xﬁﬁ%@%u%ﬁfwlﬁfhd'H%Héﬂﬂﬁbnéﬂdﬁﬂﬂﬂﬁbctlve

augnenti ng or anci ng t he overal | factary
comperdersdiean ThPdce llgpelarerinasipaang oy 1s 3

aldbhplotind &r SRPREL il WHdd ?daﬁrg B gmderatidg ddidy

ol factor reatl n contri but ed one nor e ot h

AGRARE S 1174 HESCompUsi oh.COGRtrr G 1P L

c@ﬂiﬁ@swaiyol;n& andd?@olxta\temi iiortareyn hienaetdd imetbdmiible

ei t her 0 the od ri

[ r?&;é&lgntsco prwfctralcef St U eucgt; rg%%]hl q“l n%a}rlce%éel ent

Cc dlEpesist iiorsewrt sarfriood @heantﬁcm‘byt 3 erhamoes icgrsumpace in
%g%'h QU P y@s@l&t 2 'ﬁ@r&l@c@ chay agtiatdStdLse, the

une or_ aroma.ln a d|t| on to the chem cal conpounds

a@(ff@@‘?p@sfl tihen <. nee e SERDE b oV, Ea ATt finsects
efafw/%%/t 'f\i%trd ReCdo @dtten(tls) GoH &idblﬁssﬁﬂ?ﬂ@y ahd®imizing
and/ or_ active in ients essge oi.ls

" Egjﬁrﬁrez%ue&qys'o FESEAY ne ta%s a# aclké S Vol MMF
oi(Ihzs alicaiinetdy mq@@ﬁ:ﬂommm ttﬁ&amiw mrokecting
ot her _charact ti rope of ;
ofthreeﬁléﬁl a}t e'ﬁrrosmom}%l %)cﬁ C%é essée%eel ? @?% Th

i rtﬁeudevrrraICIﬁ)r{cﬁﬁtﬂSt t alﬁﬁqtom 'sélﬂeﬁtlldﬁbaﬁlr féﬁlldi’oay

Ol oy, 48 oil, cardanmomoil, cedar oil, celery oil,
chanom I e 6’1, cinnamon oil, citronella oil, clove
oil, cori ander oil, cumn oil, dill oil, eucalyptus

oi I, feymel egidmpméswgﬁir aid1 1 - goapet riide @i | yependantos |,

l'ne O'Acﬁ rg 'oi'li éeg?y?ﬁ?%‘lfa%‘% p%%r%holk?iéé%t&l‘z’

o_ream;)e tmﬂ:aktjdmef@ﬂqralur MeK CRepdlleamd i) ; of

‘MﬂHégéyﬁ%%yp£%$¥ﬂ¥ﬁ§5éﬁycol; N-butylacetanilide; normal-

butyl-6,6-dimethyl-5, 6-dihydro-1,4-pyrone-2-carboxylate
(Indalone); dibutyl adipate; dibutyl phthalate; di-
normal-butyl succinate (Tabatrex); N,N-diethyl-meta-
toluamide (DEET); dimethyl carbate (endo,endo)-dimethyl
bicyclo[2.2.1lhept-5-ene-2,3-dicarboxylate); dimethyl
phthalate; 2-ethyl-2-butyl-1,3-propanediol; 2- ethyl-
1,3-hexanediol (Rutgers 612); di-normal-propyl
isocinchomeronate (MGK Repellent 326); 2-
phenylcyclohexanol; p-methane-3,8-diol, and normal-
propyl N, N- diethylsuccinamate. Standard repellents
for mosquitoes, ticks, and the like are citronella oil
(discussed below), dimethyl phthalate, normal-
butylmesityl oxide oxalate and 2-ethyl hexanediol-1,3
(See, Kirk-Othmer Encyclopedia of Chemical Technology,
ond Ed., Vol. 11: 724-728; and The Condensed Chemical
Dictionary, gth gq., p 756).

15



active ingredients in essential oils are: citronellal,
nmet hyl salicylate, ethyl salicylate, propyl

weabictgoabe, citronellol, safrole, and |i nbneneCTiUS2005/040146
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30

contrast to an insect repellent, an insecticide is a
conpoupd or m xture at is capabl e of i soning an., .
!nsectAQiéFFF§tOF8PeﬁE§8§F38n? ycegﬁngg'ﬁFiﬁO gsition
| paget asuti-el ensektBY Fl-uf gambsact i @B thnougl the air.
Thus, an insecticide is a type of pesticide designed

t orpoRcioFefdnsbet PifE trage gafgentgl distametdioneamong
di.rect] a I di r or. A=ndi.rectly
narirariey aetr BT on IRy, SEE Tl R Er e By

t estnphecflabbi €dpse Sawer akhdilil- Rooawn tierse beneifdesal

i nclude: i norganic conpounds %suqh as arsggi , | ead

afEfeebpperd/ ohatBPaRI {PEEc ERAAd So GaMi oGnase

(846BAErL0L BRANEe FRY-EELREIRS 1 SNingObbRervePARE e Ffect on
napht henate and petrol eum derivatives) ; and synthetic

oigaact behpwdrds (such as DDT, dieldrin, endrin,

chl ordane, |indane, para-dichl orobenzene and

parat hion) . A potentiated insect repellent
conmposfrhiOReirm aihepekl erbedamPesi thor tihal qereduees a
resul tsubstantially in excess of that which reasonably
c6aMECBRAe RFe COBROSI LpPEJICONEG oM Che 2k RORT STPéection

OErgFAeiﬁggeege%énebbﬁgar@d%% O 2ddiztively od Ratihe
present 1 nvention, a potentiated insect repellent
cempbsctiion welshirappiycaklsylitsclimde statistically

di hydr ar | act . a nixture thereof, and
| BAST bEGENGE CHGGCE P8pB IRt S ot it TC A5

| Esel Exdidpydr onepetalragt onectsamahicde by afeldiad ro mesin
a nondi hydronepet al act one i nsect repellent conpound)
ARopdeEe PapdlecERrnc GAPEs| BT "dad hé agded 1gs warich

99H88?§n5e fv%%ri@%%%Edf%&QAEEH éﬂyﬂéyé? fMH¥§Hﬁ¥ﬁn

I nsect repellent article 1s an article of nmanufacture

passassi, ngndnseeh tedpdhlkenma ttehaturife cerharc edhserved.

a&ggge%PT refers to the mean length of time over
repetitions of tests in which the time before the first
landing, probing or biting (in the case of a biting
insect) or crawling (in the case of a crawling insect
such as a tick or chigger) on a treated surface is
observed [see e.g. US EPA Office of Prevention,
Pesticides and Toxic Substances product performance
test guidelines OPPTS 810.3700; and Fradin, M.S., Day,
J.F. (2002) New England Journal of Medicine 347, 13-
18] . In one exemplary embodiment of this invention,
the insect repellent composition hereof has a mean CPT
that is statistically indistinguishable from that of
DEET. In the test in which this condition of the

respective mean CPT performances of a DHN composition

and DEET are shown to be statistically
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or augnmented by the presence thereon or therein of an

i nsect repellent conposition. A s used herein with
woes®dstsiho i nsect repellency, the terns "al t ePCTAIS2005/040146

"modi fy" in their vari ous forns refer to a neans of

suppl |n , rting inse re el l.ency t.o .
coRB P o pa s mBa gy aflel ME S SRR ERE  (idsiuding

r eaﬁbhﬁegyo@h%@%@r Ilagr@al@aﬁrse RAtUAded eRald &FCyousse

deficient in sone regard, or supplenentlsguthe

exbst idgnrasedt pépelllfe@@;t tl@%éﬁﬁﬁn ey glifipr oply in

char act e n [ e

TieRg Fhek, Ponnbl PreTRiE i diys Io e e, TRy e fox
5 0=thguplirbysek bepabbam@mklm@ ahe QM1mmEemnenﬁihﬂmmy

properties in an insect repellent conposition or
i nSeBfiFépBl A8FEXAPECel e. The di hydr onepet al act ones of

the present invention possess unique properties of
insect repellency and are particularly effective
againstAa wiodeds pbotvea BRI oramme riess etV qrestls] in

inclu b|t|n aod- borin sects [

i nNB&E gr ﬁl&ehéﬁ’ggg’hg)l%?lges}@reéjﬁfg Gt %ﬁl\fql nse&vant%)t%gt%%%ﬂy
101 nb@éf)é!‘f@dwftrhmhUl&&lﬂtr%t(l(llyemcumw inegeatSl datdnsdelearived

variety of biting insects (e.g., ants, bees, black

f| fasm BAPG§Er ¥herrass D Tee@qﬁe&@nm depdifittoes,
st Qg%glﬁ%h‘%@ ta'r%ki'otv@%%arrég Ml dnf Dot WOPA-RArIdNT an

insects (e.g., termtes), noxious insects (e.g., r
ouim@bkeantc@@hﬁ@aehe$0ﬂéﬂdﬁraﬁmmha@enmﬂhb¢$im9Enand

hou hold ests fl our an bea eetl e st
BRI B ey difiesn, Bt 2 L et ources

15 rmaqi@bt oeFerahiccl pRIbeit iRAl rrege Nicky fpercﬁhﬁﬁmoﬁ hese s.
repell ent properties are additionallyeffective for
preventing infection with such dlseases . One property

that is 'G%%%J?mertogae%y a4 fd trf%oae otfes a
surface activ not all) repellents
coﬁbaemd@mdbuyﬂumpﬁmvémunt;nﬁan thegicghsr iofm DEET while

exhibiting effective insect repellency. The DHN

20 compounds and compositions of this invention possess a

pleasant fragrance. The fragrance notes of the DHN
materials make them useful in imparting, altering,
augmenting or enhancing the overall olfactory component
of an insect repellent composition or article, for

25 example, by utilizing or moderating the olfactory

reaction contributed by one or more other ingredients
in the composition. Specifically, the DHN compositions
of the invention may be utilized to either mask or
modify the odor contributed by other ingredients in the

30 formulation of the final repellent composition or

article, and/or to enhance consumer appeal of a product

by imparting a characteristic perfume or aroma.
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their structure - A second property is volatility.
I nsect repellents forman unusual class of conpounds

woheresesiapor at i on of the active ingredi ent frearmisen05/040146

host's skin surface or fromthe insect repellent
article is necessary for effectiveness, as neasured
b>y t hénhesiiisipnotectthen dhegrhciads eompgivrets omd he

ga;&éngbs'i_% iBFQ_t get ben£emd neeck ,damgs i iy, tdie Fasktive

a topical insect repellent, a certain m’ni num

cHREBAEr AEPBALBIE Sy 6pEItdM SSSeRtdddd din & REIHIAr Spddee

?&ﬁg@éalyeﬁhgveft Bgs%(lgﬂt?aaurcﬁ%e. OIE(SE:% asl] idi1gmderre
repe | nNsects, _an S oncentration.I.s a ure

og?fiL §9pBEeAEY Gf 2fHe eﬁ(é?l% € %@&&?twa@%%ﬁ%n

rplents pbseeaklegt ethebyddie amalt etbiers kinarageptstan: -

i n_nost . _cases netratijion int t t skin

| RTRReHKASE PEpP B B ST | %cg%g?%%oﬁ%%%%lr%%tt he

skpmpsunfigc&ha8i Airkae scomsiider @tiil@nsinﬂlstdd)e _rﬁdd@rﬁbr

| gsect.r enel | sﬂ&fs@r Uiq:,e%asqqn%%&m gt *&hlrer,l MM ay oil,

concentration o repellent required i'n_t

t AirEdaMREnSidnaredrr Sidoe CherauRdilng AR tiscId L/

I &§ﬁh&mﬁﬁ vani, ebx(tQ_d‘neatlraatoalgi,es:l@rv% dhal || ddE drler foil,
researchers attenpting to bal ance thes roperties of:
eGHBE)PaPilE'm géhgd,‘n&pt ieélr?aﬁiy ,%uﬁeﬁé'{lr’a%égl’ﬁ& Flgginger
i ot 1i, sgpapeifblett @ifli,nd emcsi rglle ddtrevedilngmeditertil,

havi n he.rig I f.physi cal .Qperties. .
ALl Oany BeRBR AR, Uil iR RiTPg fe et

f ermalkated with (penpherls amvaateorangsy edilentSyagdel,

tohbgeachl e 1i nghediant Jor,ithe RupRese dxdmdidyidw

t he persistence of the active ingredient on the host's
sRPR1¥Er fAgESHE SitchilR Heqid@dt Fepelamain FrtqstLal,
Hawevol, saddichdaicRgr tedRar edilenig i@ t iraell weflicylate,

i ngredi e lLimts the nunber .of nol ecules of active
i ﬁg&ﬁ&fﬂgﬁnﬁ%n Fﬁ%r Hﬁ'a@élcgfllt“f%lef]?pel lent fiL tn or
article. Since a nolecule nust be on the surface in
In contrast to an insect repellent, an insecticide
is a compound or mixture that is capable of poisoning
an insect via its oral ingestion, by contact with the
insect cuticle, or by fumigant action through the air.
Thus, an insecticide is a type of pesticide designed to
control insect life that is harmful to man (i.e.,
directly harmful as disease vectors, or indirectly
harmful by destruction of crops, food products, or
textile fabrics). Several well-known insecticides
include: inorganic compounds (such as arsenic, lead and
copper) ; naturally occurring organic compounds (such as
rotenone, pyrethrins, nicotine, copper naphthenate and
petroleum derivatives); and synthetic organic compounds
(such as DDT, dieldrin, endrin, chlordane, lindane,

para-dichlorobenzene and parathion) .

A potentiated insect repellent composition is a
repellent composition that produces a result
18



order to evaporate, the evaporation rate is |owered.
This carries with it the negative consequence o f
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can be applied to the host's skin surface or that is
present on the surface of an insect repellent article.
Thubstantuaihy iedexessshefovépsl Whichemgpsohaply could

gw'xgt -2d4°8 tgkea&@t'eae'f&ogn%%dlm et rafr dhe

ternative, e active I ngredi ent can be contained in
np@m@@asélﬁﬁe@ltbegoﬁtlp@le at 86041 Ve -f r I e Present

hogt e t3khn §U£)B€%9.t‘ibt|e@3§‘%ltse%%p@ ehRent] eaft! icthosition
Flnall¥ anot her teg g%hgﬁ [imtin the evaporatlon
r i e loF YRAERVEYi AGFeH; |h§’dff8f’§§> Fengs or
pEgQUU&@rEhﬁmbeculandwhmcheﬁgqunGMdymﬁmgnaEE$ on the
skiin surface or repell nt..arti.cle to rel ease
CREPRATETS FRBPBant 2 FaP Eamie o e

For éx nple release of the
adt hydriongpethént twee U@omawu@maWMﬁﬁrn@démbam(ﬂwnpn-
eaﬁﬁga%%*egge 15&%'&5{ RcACLRKE 1 e
encapsul at ?surrour Mﬁth n a skin nourlshlng
protein just the way air |s captured within a ball oon.

The prateiipsEBY Bepead et cfd&!bo@i%'ﬂﬂrﬁ,caal Housed as a
concentration. An appl icati 0 rep%‘r nt C nt ai.ns

nERYPEFR e SE 6%9&8@%&@) Fed* i
eiihberta rapkean chas edtiotlicon,s @m \Etatterc]fe{)roiSpmylfacture

| icati.on. .After cant agt t I£
cggguﬁgglgggﬁﬁsfgtbre gﬁen'?éﬁgéélﬁggf%gugkgﬁps %ﬁ%f <
dichry egmepetd! byt 6ive  PrRREnRRco CERyr Quntdh e s reath an

M G %%%Omegeﬁée%t&l %d@&s%ml%ed tthen d&pliased d Ryith

succession by a new capsul e that contacts the skin and
r SEERSES (tOs 1REECTFe HARFISREN. thte Tt sShhaF 't
UPnRid4 "hawr $ heQh eRe- i Im&ﬂsarreﬁ@:xalm Predpin' &
adherence to the skin is so effecti e fornulas
aSE PP e S s -0 10 5k e Gt TGP st and
waloaiho demnappld ethidrseyting the ex1sting 1nsect

repellency characteristics where natural repellency is
deficient in some regard, or supplementing the existimg
insect repellency to modify its quality, or character .
The term "enhance" is intended to mean the
intensification (without effecting a change in kind ox
gquality of repellency) of one or more repellency
properties in an insect repellent composition or insect

repellent article.

The dihydronepetalactones of the present invention
possess unique properties of insect repellency and are
particularly effective against a wide spectra of common
insect pests, including biting insects, wood-boring
insects, noxious insects, and household-pests, and
other insects that interfere with human society. The se
insects include a variety of biting insects (e.g.,
ants, bees, black flies, chiggers, fleas, green head
flies, mosqguitoes, stable flies, ticks, wasps, horn
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are dry and confortable wth no greasiness . This
systemresults in very effective protection, but it is

wonbos/oséfiect i ve when used on skin because cl ot RCTYSHDES40146

not have the capability to rel ease the proteins. An
alternative systemuses a polyner to encase the
fépels)) entvoodhboh- $howd ngewt sedie - -ev dpsoiettiesn | awmAiRps

e fHhydr, gnep%éheema%sav%&%eaéﬁs | ati€fe, roaches ,

evaporatlon Thi s system can often increase a
Hepsl Hewe)s 1Ryt ROBEEBPLE: PRddesS 15 2595 H9v dfeﬁe‘%n
gerRalad| guRenNmeNt E3PPad thikgdEGtSse Mt s10f tvﬁévfleﬁi Tn
g%&?%y because of t e preszjrl EBOf t he pol
&<l efnﬁéﬁl‘r}é C§5sy Her§is 9% Ws &tf Oﬁ?é’elpc
stiicndbatd, ng Helke evapefldtinanpabddrries are additionally
dr.aone al act Qs e
EREEI IR Fih, B PEabl b 3RO, (b TROA 58

of an insect repellent, each repellent nust have a

m ni mgpe %C TehMey evaper aid Q%pr&t@ar(ﬂvﬁﬁﬁ)o‘\féﬁﬂ.‘lt hehsect

skin surface of ihsect repellent article to maintain
rRPSldEasyarlyy AT RBRECORCENTTA T GIF dlosteptld ditt iF:tl)

f e@}l}[erﬁ:%a%n@aﬁﬁﬁt bbt&b@‘b&atﬂﬁ%rﬁklr[bwcﬁl&ﬁe/za{gi@hﬁ in
r .e i nsect repellenc ev on rate

e Y e i R AORCEF SETRAE G apor G i0 F o
QMEB&)t rx@td]ﬂ@ntnsafsmgnlah cants ueid ozﬂmjmwihbiqmpm@tais

rt J' M
S|nce fﬁyégﬁ%ﬁgi%gﬁlbghgﬁ'egggla é%ﬁ%n 5% con |t|ons
ihesttHes fakeind suB@EﬁCﬁh@ra\ﬂr@m VEhey mqer%ig xeRRIeRIC of

%Q"Hl%sl%:tlsa%cg@sﬁgﬁ}c%@)tﬂ AR Of d NSEE! Sad MddBured by
host's environnment nust be conS|der%9 For ex Ie as

the fAsh vy P HmSsGiPPodLd FhdrERTs, LU $F difert
irti dae reepdioteds tk Brak reny iimpaeEntdaengag ard the case

3¥ Bﬁgatl nﬁgﬂﬁéé q%g%fgﬁ'wﬁgrelégg%gﬂggﬂﬂkﬁggé are
concentration of repellent is needed in the air space
directly above the skin surface of the host in order to
repel ingects, and this concentration is a measure of
the potency of tthe repellent. However, evaporation
rate is also affected by the rate of skin absorption- -
in most cases, pPenetration into and through the skin is
an undesirable mode of loss of compound from the skin
surface. Similar considerations must be made for
insect repellent articles, concerning the minimum
concentration of repellent required in the three-

dimensional air space surrounding the article itself.

A variety of strategies are available to
regsearchers attempting to balance these properties off
evaporation (and, optionally, penetration). First, it
is possible to £ind a single active ingredient having
the right balance of physical properties.

Alternatively, the active ingredient could be
formulated with polymers and inert ingredients added to
20
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be as lowas 2, or nore coommonly, 5 or 6 . In
contrast, in an environnent having a high

woamm@ieriat i on of hungrynosqui t oes, the MEER nPQituShm®s/040146

as high as 12-15. Preferred in the present invention
are insect conpositions wherein the skin surface
evhporative Lapeeddeat feastheqpalrpogea ofi Aodhying the

egéfg;gvénsgae@r @Heoacrc%@ QUBHcAiReM Qf et hﬁ@st’\’ﬂ@f 8kin

erred period of tine 1s about 5 hours.
eﬁﬂé@ﬁ?@eﬁés&’l&hlmﬂh@r igfgCcEnsePe ISR PEktcdEpends

UH@wegBE fé&&@ﬁ% Q%@%?nhhgkéameﬁkstm% atlel ¥etive ;
i ngredi.ent o e host surface iC appl i ed.
Nﬁ%?rEGHﬁBEngg ﬁ&wﬁ%1nnPWEe§rP tBMgfﬁW&FF I%Séb?lee
r epekrkaneyt donseaheheuefere offl yhien megledtliengl ¥il m or

con rated.form. Se r er
PEET 416, SuEe Tnren ot se BREE . AEEN Peerfent
condemttateuapoahte 25h25ayap@r@ﬁhér1gﬁﬁ@aﬂﬁoﬁs>wered

r@ﬂﬁgsgﬁkéibéemﬁﬁcht *1% @He’ nb a'tSiv%f [ RIhJeQpach ehab £

concentrations of el'ow 1% equi r e repeaf ed
aﬁbﬂpééﬂgoﬁhﬁoC@@ﬁ@@@éaéﬁoéfPéc?F&é“@hﬂFﬁ%@ iennt that

CeRaenkr abpPRedytb &PRCEBLEAL @k&rﬁmﬁa%%(yoo&eﬁmatl s
excessi ve sur%gce caoncentrati on, whi.ch |s&$

WBEEEPBF SRd CConaUGES 65 R PrSEd itShogr ent  article.
umtesi, r abl eusinde refdfueetss thA bueﬂh@ﬂ.qﬁﬂamtag@fOfathls

i i ' t t. d

o P8R bR, COPREIaM XrLhS 1R Ate e Y BV BRI xa
t elthosetempl oyde facﬂtlD@EIngDﬁNlﬁy: [fereRsl GpEd-atned in

CRReeBLLALLORS ¥R (N1 Rekud RE Neds BN iciee hBet's
conpositiaon hereof may, if desired, contain 100@6$XV
n

welgRt SBIARRCS e 1BSser £FP6 167 fe A W& epelFitdhe
DbJNolah@w d@&h@ﬁ@meomﬂ' Ansmiftahceeenronmealonsdtilorzatber of
he DHN act,j.ve |n di ent ,over. a w de range of

| 8€ 1Y Sof NEORERT Y ator® FY GRESSfbdt M6 Thi s

i meéetiuder, BHNdhs slowly disintegrates on the skin
surface or insect repellent article to release the

active ingredient.

For example, release of the active ingredient may
be, for example, by sub-micron encapsulation, in which
the active ingredient is encapsulated (surrouraded)
within a skin nourishing protein just the way air is
captured within a balloon. The protein may be used at,
for example, a 20% concentration. An application of
repellent contains many of these protein capsules that
are suspended in either a water-based lotion, or water
for spray application. After contact with skin the
protein capsules begin to breakdown releasing the
encapsulated dihydronepetalactone. The process
continues as each microscopic capsule is depleted then
replaced in succession by a new capsule that contacts
the sgkin and releases its active ingredient. The

process may take up to 24 hours for one application.
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incorporated in effective anmounts into a conposition
suitable for application to a host plant or ani nal
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i nclude DHN and a vehicle or a carrier, preferably an
al cohol such as iso-propyl alcohol, a lotion such

aBeneust pheteimerousihskencer s@mshenckin Aste® art |, o
e%f%bkhséce%%sg Frngbensh! yethe NSy agent in

t he i nsect repellent conp05|t| on the inventi on a ah
they

corEeptration dEvassuCid) 194P6 3’@%@@ wditgh applie

pra%teea@g ¥nabeinfd5%d1e %@%le)‘lo\/\@rﬁ'ﬁsu@% rmsﬂhls
referably a out 1% to 15%.Db

P AVERemoRt SR % i FOR BAFFFErY O gty g e 1
aboug- difsekeded mﬂmﬂnmedpehalsmmmacm kg aideichg Thees
carrier_al pus the f.qr. [ t 0 an
efPEcPVE oncer?t J‘lq‘olnlEUYO r%%ell %E‘%t ﬁ%qﬁl etdell%"\/\heAnn

f edmetrabicnyea swmecralusaa%sechﬂe’p@m éret ermt?éfeertdlﬂ Y,

tQ% egﬁghkanhﬂﬁghﬁ%ﬂkﬁ% ALemMes8d  Rvfporation leaving

i cal y acce table carriér. The carrier may

fmqu@edlbw@'wal@m&taéaqt@m ﬁaﬁé;}ab&%v%m la&s¥
It %Rﬂa&a@ﬁ:bgﬂonand/ﬂflss%@'t%nﬁ&@rﬁQi’ﬂi:letrl Oh&tddse Fa%lCt ors
o consi der ec a._carrier
f SERGLAEREN SoftS fﬁ@&%@l%ﬁtvﬁnﬁcﬁ%d%) @oSQn‘*rmtr 5% over
a‘gaalrdpababHEy noeosint n’aemﬁldl erofucnsgp dret |qﬁterrat@e ls
odor n t [ dy e es e
r gpeelaﬁsg ?’e%r g%ert h%Fg}}e%%glépr ébi,feﬁtt%b :1&% ti ofln tﬁ%v
s pewsithier @ﬂme@mﬁu@caﬁ sveerdistarys usebhethitsRed
' %t%ﬁh'l%‘é'l%% the desidadidiy Bt & rRdn Xk ddt 4 Nectone

final product can be any carrier conventionally used
i A ﬁ@@c?oﬂ@;%qté‘rﬂn‘f ormul ations. The carri er,

nnreover should prefexably al so be one that mAII not
be har t he envi,ronment, ccordin t he
carrie SthyP ord 0P %% VY aqcey e gt 1§Y o

amakkabﬂemmﬂynmknuyubf an insect repellent each
repellent must have a minimum effective evaporation
rate (MEER) from the skin surface or insect repellent
article to maintain the necessary minimum concentratiorn
of repellent in the air space directly above the skin
gsurface/article for effective insect repellency. An
evaporation rate greater than the minimum effective
evaporation rate (MEER) results in a significant and
undesirable mode of loss. The issue is further
complicated, however, since the MEER will change as a
function of conditions in the field. Both the avidity
or biting tendency of an insect and the concentration
of insects in the host’s environment must be
considered. For example, as the avidity of mosquitoes
increases, a higher MEER will be required. In an
environment having a low concentration of mosquitoes
where those mosquitoes are not hungry, the MEER could
be as low as 2, or more commonly, 5 or 6. In contrast,
in an environment having a high concentration of hungry
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inorganic liquid, solid, or sem- solid carriers our
carrier fornulations usable in fornulating insect
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i nclude silicone, petrolatum |anolin or many of
several other well-known carrier conponents. Exanples
ofioeggandes| i ghedMERRr meépsti hel agehighqabdlakilphatic

hﬁ@é?&ﬁggngﬁ( Ehg- glege§§n§nv@9@%, 2hept ape ponane

decane an elr ana and liquid aromatic
hyerpeat bbAss. wErarpRe§hef sbiRe FULGGed SHPRPLIGCH PSS

i ngl yde1ghks produced BYuwlhemdinstififleatiion @%p«m@tmﬂ
the distillation,of v%rlous types and grade

PBEFBCHERT Cal PEESERS O FABRULTRG Scdr GEBREToRr §eriod of

whiieB ageabbtiai Betobysf.ractional distillation of
petroleum Oher petroleumoils include those
generally referred t o as agricultural spray oils (e

, The séf_ecalllve@eISnghﬁ BHY wedicgm speggtoidepellent

08Q§5ﬁ85”888§ ddlee £ %%tb%ﬁ%eht&akﬁ%ndb%tHﬂénédﬁl%g
eum |ch are onl volatile) . Such
oRPSTarbensUaH) VeI GRSy ﬁéﬁ-”fﬁé’@ %ﬁv ‘“i%’éq?hcéﬁt dish Bmyied.
MvarLec8mpbiadlt knefvnunsatueated ecYMmeuidst idsett

oils, nnreovg areg%w erallyn% araffin o%Is qnd
aEEBFULRYFY €8n SFe CYRE e AWt H WS P tand an
eavhsehienred Foutred tSee,| dwer ecomgpdnt,r AciCovern amd al in
uﬁeg az AREaYPgq T%}hllc%' ld]‘is’cl% e%' rf%% F.Afs%mo‘acil'llrfﬁeellent

dirgestion 8t wood paraffin oils
scwmtantyab30@§e@f GCBﬁeQ5oorgéﬁl@qhﬂﬁﬂﬁéﬁﬂﬂquﬂ% can

?%gggﬁehkg%h@et%ﬁp%%% hwydr qgarikonseanrd AREPENGat
a s such as al ph anlnene . cLipentene ., terpineo

cergephEariRes, of ¢ AMGhe A M [ 1 & ST o P e et

r@k@ﬂd@hth@ﬁoHd%adhﬂ@#dﬁﬁW@ﬁﬁﬁﬁﬂﬁﬁﬁssuﬁﬁyddnﬂtural
ray oils i n_Oi

sp a I d t
hf&%&@&if&&ﬁ?'%anéf e PETEH @gtﬁéﬁngé abg phat&": creas(r:u:]ﬁ:e "t
a@&mabsdvale@hﬁbxe @mmaentr&ﬂmmﬁwddgchIma(hﬂﬁh wasteful

n%%.r% n%hE1V' t%h%%e production of undesirable side
effects. A further advantage of this invention is
consequently that DHN not only provides effective
insect repellency at concentrations similar to those
employed for DEET, DHN may be employed at
concentrations up to and including neat DHN (i.e. the
composition hereof may, if desired, contain 100% by
weight DHN). The property of effective repellency in
DHN provides many options for economical utilization of
the DHN active ingredient over a wide range of levels

of concentration.

In one embodiment of this invention, DHN is
incorporated in effective amounts into a composition
suitable for application to a host plant or animal,
preferably to human skin. Suitable compositions
include DHN and a vehicle or a carrier, preferably an
alcohol such as iso-propyl alcohol, a lotion such as
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al cohols , finely divided organic and inorgar i c
solid materials . Still other liquid carriers can

wonadetdes9 or gani ¢ sol vents such as al i phati ¢ aRdT/US2005/040146

aromati c al cohols, esters, aldehydes, and ketones.
Al'i phatic nmonohydric al cohols include nmethyl, ethyl,
roenaf theopyhmerousopkopykrepoenkinowputiyl thee@dyut ypr a

@P.idn FEE uBuLy lC?’Q%LE%ra%ﬁgzt %l?!ee]ﬁllNCQQOF ésréq'ltUQL%l the

such a | ene and propyl ene glycol)

BFlﬁa@*él sepshileab] @%@Pﬁﬁ%?@x?falté@népé’epﬁél%@t ¥
l&bﬁl@@ﬁ@katlﬁFﬁbbﬂ @{bo@l:tybhlll/lt el 3|$X%f Eiylt Qzle,lgalf’ﬂ:th he

[ a suita i ¢_al cahol s include
ETELBRARLY| SR oyc Pan CExTP SR NG AE oG it Ral
@&eﬁatablgndb@bmph&tmo es@ebwswaﬂgmmydes and ket ones
can be used as carriers, and occasionally are used in
conmbi nation with the abovenentioned al cohols. Still
ot her Ihi gbil¢ damveinérioni, nel vae ieglvatdly elayrriiiegts sl | i ng
BFE %h@‘é BLOGHE! %b%%hdfaécmo%%rdaldl de%%@p@%%ctones

such as cetyl al cohol di ti onal
€onvERt LEREI- oS0 CEATIEH aéttlaw% ither §0r(r@lgﬂtlon to be

taalj hsla@ay koS lz!t'nf |e‘Bf|e cdiiet by c@irddi-aGamb @lfatx%)pélldfhrbe

i conj or_as .a_conmponent : the
TQrfFEre6r ¢ %grgﬁhﬁFﬁ§ﬁh§'fﬁ§”' &aﬁﬁc s
tt’ﬁpslnement mrefe&‘ata#blq' ,cahei erepeMhsinth rr@é,resdndaﬂsaecra n
%n ne ngll & ge%[{]n%t%lotgq%aa ?/S%rgc VEAL! %&Jﬁ%f’ e he

S Gane CaRd i norgani ¢ solid rmateria
Sairrabire mpivn éltly-’tdleﬂ deevidlel watmst geamied leadi e rp;srevent

iSRG hude  SiclirGepus sMdyehalss o A% %Hl%t:dcﬁ'l andn.
natural clay, bentonite, attapulgite, fuller

th
dPSLOREC EQUSBEIORT PRSH FeLE A NS & &arfﬂﬁéﬂjs ditA Hed™Y
Fuatid atanch Uie dndeat aspallleras isitudet icoadniercial
%E{EQT %(Jj. 1Si|t|yl,ceou§: mirte%rellﬁlencys,u Cerlraapsorsaltlllo%a raa [ ogeéaor,
and stability. Some carriers can themselves have

repellent properties.

For the present invention, the specific choice of
a carrier, if any, to be utilized in achieving the
desired intimate admixture with the final product c<can
be any carrier conventionally used in insect repel lent
formulations. The carrier, moreover, should prefexrably
also be one that will not be harmful to the
environment. Accordingly, the carrier can be any one
of a variety of commercially available organic and
inorganic liquid, solid, or semi- solid carriers ox
carrier formulations usable in formulating insect
repellent products. For example the carrier may
include silicone, petrolatum, lanolin or many of

several other well-known carrier components.

Examples of organic liquid carriers include 1 iquid
aliphatic hydrocarbons (e.g., pentane, hexane, heptane,
24
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preci pitated and fume silicas. Exanples of fJLnely

di vided solid organic materials include cellul ose,
weambises19synt heti c organi c pol yners, and the PCEKAIS2005/040146

Exanpl es of sem -solid or colloidal carriers i-nclude

waxy solids, gels (such as petroleumjelly), ILanolin,

andanke Ideanearhdrithairesirsfl ags ) mmb@mqummlanmmﬁtlc

%g)dg%c%%%%ce%m 1%50%{1: Qﬂ'&}’éﬁelﬁﬁﬂﬂd ?@Qif@c%%drfsf

ucts prOV| %{ fective repe lency_w thi
1Wé31§éi@p@1dfs mfr@dmda v ithve it nt L @W&n&ﬁrpaaé and

swiet Akl ifHars tuiseh id¥ afa@grmfbslﬂyp&b afnd rgxsadéyemfl on,

ddi t t ter, |
G GRATAGEh SHECrb- G T 19 CerT RO DA loe. At
'Erriegloy)(t%mr@is Hox Fﬂl@ﬂydl,orﬁ]buil)étl]]atsmzetqﬂ ,petroleum.
sopra Di.net h
TR GRE ™ Sy e By | Ty o s P
Etch ey diog iy oll t wra ITetpraty dridfaur feiryl, Adet st~ called
Bl %l%ay%n@ el 1 kel %1@&70)@’&{£1?§19Ln9ucﬁcerﬁi1@dﬁ%nzyl

cetone , Denatur , Tetrahydrofurfuryl or
cﬁr@ﬂtwr@-*owé} tksérﬁzmtléérmre f m@atm%lt%mamdeﬁ@lch
Galberake datihHt Hexaediiale)Q | aicBasihol atd aukxealisa
Nut Cart anu (fCtOfIUS Hel i thus Annuus
RIS SNd Ay, S b AW ﬁ%lmﬁ%lﬁ‘hmounts of

Wsisbatiresiadimon@anosiduciseria, o iZed, Mayseqved nusire
%%ln%‘?rtarlil%/ ’paS.reasﬁgﬁnc!irdeé. G4y accordingly can be
emulgsified with water and an emulsifier, diluted to
lower concentrations, and used as sprays. Tall oils,
obtained from sulfate digestion of wood pulp, like the
paraffin oils, can similarly be used. Other organic
liquid carriers can include liguid terpene hydrocarbons
and terpene alcohols such as alpha-pinene, dipentene,

terpineol, and the like.

Other carriers include silicone, pet rolatum,
lanolin, liguid hydrocarbons, agricultural spray oils,
paraffin oil, tall oils, liguid terpene hydr-ocarbons
and terpene alcohols, aliphatic and aromatic alcohols,
esters, aldehydes, ketones, mineral oil, higher
alcohols, finely divided organic and inorgamxic solid

materials.

Still other liquid carriers can include oxrganic
solvents such as aliphatic and aromatic alcohols,
esters, aldehydes, and ketones. Aliphatic monohydric
alcohols include methyl, ethyl, normal-propyl,
isopropyl, normal-butyl, sec-butyl, and tert -butyl
alcohols. Suitable alcohols include glycols (such as
ethylene and propylene glycol) and pinacols. Suitable
polyvhydroxy alcohols include glycerol, arabitol,
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G ycine Soj a , Helianthus Annuus , Prunus Amygc al us
Dulcis , O ea Europaea, Elaeis Quineensis , Prunus

woeenwiosesiker nel , Cucurbita Pepo , Brassica CaPapastess40146

, Oryza Sativa , Oyza Saliva, Carthanus Tincto xius ,
Jugl ans Regia or TriicumVulgare D butyl Phthalate or
Sepelcat eoFur BarbitBlt orpddiheydoke,. - Piopansl, opuitable

@&E@%é@hg&%ﬁm&w& Syeehbpate b QEBYEty@i@Jl-Péﬁyl

ate , acate or Suc cinaté n- Butyl

PeR9RObE - | sopropyl Al cohol dycofurol Gycol "Butylene
, Hexylene , Diet hyI ene , D propylene , Pentyl ene,
Propyl ene or Tri | ene,d ycal - 0 I'inear
br oo HEAVBREGEPC CSPRARSS. RGP IOF 161 EATES S
pobyoyBatybadt aeobnash exyil beDussdbatsy barDiesedecyghd

i dec Di but Di.is S p yl
8Fcﬁlso%%%yl A SFd Jgu?yr o%%@tt?r?g %Rg?l éhﬁe%ﬁéggl
@aptybned @éppih@lSLauBteld)r oshear |1GqﬂlﬁdglOf<¥ér346d?éS

:l é ré§gg'ﬂr§éll L3gRC BBXlQh Pb%@é'oléﬁ%t B3 ucts such

oxy r opanol "D||so rogi Se acate
@ﬁn@tﬁ@@ i @P)}C@Iﬂdl séphey alpphryie deusStedsy CSEeY2o0at e
h$6BREDY | Lﬁblﬁ@*t&on%lﬂ.ks,»t @bﬁveﬁa;'l@ntaat ®r0lsoSieal aka

lLaur Myri st oyI e Bgn oat e
NPt hy PP hdFabe, BRaEaPHEYL rAPEL A B b
SUCthﬁahebonate) can be used :Ln conjunctlon with, or as
a component of, the carrier or carriers comprising the

compogitions of this invention.

Solid carriers, which can be used in the
compositiong of the present invention include finely
divided organic and inorganic solid materials.

Suitable finely divided solid inorganic carriers
include siliceous minerals such as synthetic and
natural clay, bentonite, attapulgite, fuller's earth,
diatomaceous earth, kaolin, mica, talc, finely divided
quartz, and the like, as well as synthetically prepared
siliceous materials, such as silica aerogels and
precipitated and fume silicas. Examples of finely
divided solid organic materials include cellul ose,
sawdust, synthetic organic polymers, and the like.
Examples of semi-solid or colleoidal carriers include
waxy solids, gels (such as petroleum jelly), lanolin,
and the like, and mixtures of well-known liguid and
solid substances which can provide semi-solid carrier
products, for providing effective repellency within the

gcope of the instant invention.

Other carriers suitable for use in a composition

- of this invention, in addition to water, include one or

more of the following:
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woRbdsysetihy| ke t one 3- Met hoxybut anol

D net hyl Sul fone Di nethyl Ether D nmethyl |sosorbide
"Dioctyl Sebacate , Adipale , Phthalate or Succinate

Met hoxydi gycol "Di phenyl Methane Met hoxy- et hanol
-i sopropanol or -nethyl butanol C4-C4 00 pol yet hyl ene

pPASEsCEsy| ene , pol yet hyl ene/ et her or

m@w&pg/lﬁgfé@%gghgggcol Perf | uorodecalin "Methyl al
Perf luorotettalin Pheroxyi sopropanol Phenyl propanol

MEHRYIC Rt 1 &t hst 9L KEBRyFPopanedi ol Met hyl Pyrrol
i danRa-d¥Btihy | D Botiyl 1 Keboneotkitgllanediielottdge or

%ﬁf@gﬂﬁ&i% Triacetin Tributyl GCtrate _ _
c %%%B%t ane Propyl ene Carbonate Tricaprin
Tedyedpr (dtihody ) whtbioehei ane *Tri hept anoin
tﬁhgﬁqr?é¥§£ﬁﬁgi§htyl, Ethyl, Ethoxyethanol,
Ethoxydiglycol or Tetrahydrofurfuryl Acetate
eBthoxydiglycol
eKerosene
eBthoxyethanol
eDiacetin
eBenzyl, Diacetone, Denatured ethyl,
Tetrahydrofurfuryl or Oleyl Alcohol
eBenzyl Benzoate or Laurate
eEthylene Carbonate
eEthyl Hexanediol
¢01l of Bertholetta Excelsa Nut, Carthamus
Tinctorius, Helianthus Annuus, Ricinus Commumnis,
Aleurites Moluccana, Linum Usitatissimum, Cocos
Nucifera, Zea Mays, Pinus Palustris, Sesamum Indicum,
Glycine Soja, Helianthus Annuus, Prunus Amygdalus
Dulcig, Olea Europaea, Elaeis Guineensis, Pr-unus
Persica Kernel, Cucurbita Pepo, Brassica Campestris,
Oryza Sativa, Oryza Saliva, Carthamus Tinctozrius,
Juglans Regia or Triicum Vulgare
eDibutyl Phthalate or Sebacate
eFurfural
eButoxy-diglycol, -propanol or -ethanol
eDiethoxyethyl Succinate
eDiethyl Oxalate, Phthalate, Sebacate or Succinate
en- or t-Butyl, Hexyl or Isopropyl Alcohol
eGlycofurol
eGycol
eButylene, Hexylene, Diethylene, Dipropylene,
Pentylene, Propylene or Triethylene Glycol
¢C6~C20 linear, branched or cyclic alkane, alkanol or
alkane polyol
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Triisononanoin Tiisostearin Trilaurin *Trilinolein
Trilinolenir a Trinmethyl hefcanol Trinyristin

worbosenoi n "Triolein Tripalmtin Trisebaci n PCT/US2005/040146

Tristearin Triundecanon "Xytene In addition to the
above-nentioned materials, such as the liquid
hyBnioghobbasplt he carrier can contain conventiona

e Lfykng i Chy ed ; hng the
T o e e Sarsad i, and
dPibeerlw Phisgeedylf oPidfRriEewppl Do PRl Phsect

. hepsbhent, 1campesidd ons of the present invention
cont ai ni ng the di hydronepetal actones may al so contain

alPuEyEAt &CkABGN in the art of personal care product

f o1 nul atiensinesdish as thi ckeners, buffering agents,

chel at i agents,. preservatiyve , : .

fr ﬁpﬁﬁggg,’a ﬁpg%icgag' st Hgélt issntgeaa%lecnt%rl,glg%%lfF??er s
, sSaohaglantTsopugndl,i éstpropolar iknpragedeetatd oe
VgEQ@b“@éﬁg o?%%%ﬁ penetration enhancers and m xtures
t hereof Rg erapeutically or cosnetically active
a8Bhi8oPTrAYHilt iSePEdaES t he conpositions of t | e
PeBSRBEhLRYBAL19RJIBY al so contain other adjuvant s
such as one or nore therapeuticall r cosnetically
alt PORUFHgr eieEhyd PrEﬁgﬁﬁﬁahy%¥ﬂB%§%§htic or

cesgebrepyllyLaurate, Myristate, Palmitate or Stearate

eOctyl, Lauryl, Myristyl, Palmitoyl or Stearyl Benzoate

eDimethyl Phthalate, Glutarate, Maleate, Adipate or
Succinate
eDimethyl Sulfone
eDimethyl Ether
sDimethyl Isosorbide
eDioctyl Sebacate, Adipale, Phthalate or Succinate
sMethylethylketone
e3-Methoxybutanol
eDipentene
sMethoxydigycol
eDiphenyl Methane
eMethoxy-ethanol, -isopropanol or -methylbutanol
¢C4~C400 polyethylene, polypropylene,
polyethylene/ether or polypropylene/ether glycol
ePerfluorodecalin
sMethylal
ePerfluorotetralin
ePheroxyisopropanol
ePhenylpropanol
eMethyl Hexyl Ether
eMethylpropanediol
eMethyl Pyrrolidone
eMethyl Butyl Ketone
eThiolanediol
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active ingredients useful i n the conposit ions of the
i nvention include fungicides , sunscreening agents ,

weunsliseld ng agents , vitam ns , tanni ng agent BCT/USk@an40146

extracts , anti- inflamatory agents , anti- oxidants
, radical scavenging agents , retinoids , alpha-
mydioryeacids , enpllients , antiseptics , antibioti
CSropdlldfagterial agents or antihistamnes , and may
be p?esent I n an anmount effective for achieving the
PrRErEF&HIC or cosnetic result desired. Additionally,
bheipompasidiwpstef thtis invention nmay contain one or

nor e. ot her additjves such as an antioxidant , an
éﬁEF§P5H$§F§ﬁ?Yﬁ§BF?n§ preservative , a propellant ,
aprepplllknentCariaosanecreen agent , a surfactant , an

gggksif i.ng agent , a sol u oi | i zi ng agent and/or

an ul-traviol et | i ght absorber . Exanples of materials
ezt cepyyfldmcti on as such addi tives are set forth

Rel-ows, 1 The sanpQsi tions of this invention may include

one or nore materials that may function as an
ARt BRP§ERC1 such as reduci ng agents and free radica

sgayengeickystthiahl e materials that may function as
an _anti oxi dant,include one or nore of the follow ng :
?AESLFPIEFETS?he Ascorbic Acid Ascorbyl Palmitate or
Sreapatsedar-iBut yl Hydr oqui noneCyst ei ne

Q&@g&%ﬁxﬁ&pquinone Dicetyl, Dilauryl, Dnyristyl,
Distearyl "or Ditridecyl Thiodipropionate "Erythorbic
Agrdl2nelsyirhexyl , Lauryl , Myristyl, Palmtoyl or
Strean ¥l A-mmthoxyci nnamat e

eTrimethylhexanol

eTrimyristin

esTrioctanoin

eTriolein

eTripalmitin

sTrigsebacin

eTrigtearin

eTriundecanoin

eXvtene

In addition to the above-mentioned materialsg, such
as the liquid hydrocarbons, the carrier can contain
conventional emulsifying agents which can be used for
causing the_ciihydronepetalactone compounds to be
dispersed in, and diluted with, water for end-use

application.

Insect xepellent compositions of the present
invention comtaining the dihydronepetalactones may also
contain adjuwvants known in the art of personal care
product formulations, such as thickeners, buffering
agents, chelating agents, preservatives, fragrances,
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Cctyl, Lauryl, Myristyl, Palmtoyl or Stearyl
Salicylate Cctocryl ene Phlorogl ucinol "Polyethyl ene
ghptobxdtirert sof geddaphie egierot. assiadn Asasordy| surfactants,

TageRhenyls Phogphate Belassl umigd fid& Propylk Gakals:
Rutin *Sodi um Ascor bat € Sodi um Eryt hor bate Sodi um

'

SRPPPEE 253@MURTIRPGGIFC 6Pgt SISSHBISy IthrFRfal and

N tek-hpey: thHal v4 offe ith@xie cakenaly Eitodie goyeoks .

Thi odi gly col am de Thioglycolic Acid Thiolactic Acid

*Thi osalicylic Acid Tocopherol Tocopheryl Acetate

Tocophewiyli tliiomall @ &t, e Theo pleatpds iNicots ic@tEe &0 popisenyd

S%%%%%%E%n may also contain other adjuvant s such as one
or more therapeutically or cosmetically active
ingredients. Exemplary therapeutic or cosmetically
active ingredients useful in the composit ions of the
invention include fungicides, sunscreening agents,
sunblocking agents, vitamins, tanning agents, plant
extracts, anti-inflammatory agents, anti-oxidants,
radical scavenging agents, retinoids, alpha- hydroxy
acidg, emollients, antiseptics, antibiotics,
antibacterial agents or antihistamines, and may be
present in an amount effective for achiewving the

therapeutic or cosmetic result desired.

Additionally, the compositions of this invention
may contain one or more other additives such as an
antioxidant, an emulsion stabilizer, a preservative, a
propellant, an emollient, a sunscreen agent, a
surfactant, an emulsifying agent, a solubilizing agent
and/or an ultraviolet light absorber. Examples of
materials that may function as such addi tives are set
forth below.

The compositions of this invention may include one
or more materialg that may function as an antioxidant,
guch as reducing agents and free radical scavengers.
Suitable materials that may function as am antioxidant

include one or more of the following:

eAcetyl Cysteine
eAscorbic Acid
eAscorbyl Palmitate or Stearate
et -Butyl Hydroguinone
30
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Tri s (Nonyl pheny) Phosphite The conpositions of this
inventi o n may al so include one or nore materials

materials would not act a s primary emulsifiers , but
woul d preve n t or reduce the coal escence of
emifss eededropl ets . This could be acconplished, for

exaipl Ry 1By ami ynbng the continuous or the disperse
phase o? t he enmul sion through el ectrical repulsion,

f rgth CHange LI sc FSEBYE LhY Fr A FFERFY Or fti on on
t el ¢ opkety1sunfesei prowitaee material s that may

fu. titg_)g a?).an emul sion stabilizer include one or nore
of ThE- FBFPo dg* < Cetyl Al cohol Montrmorillonite

Al By Capryll atleayrdt edfatsstyllawatmeitofal ort atearyl

Lane Myr e G 5~C 8 dycol

Dgldg‘ﬁ:e;#lﬁ% acdlcl\eéérgarﬁ (OCH2CHa) nOH where n = 350 t 0
1eEthpd depaciEtre " d ucose Pentaacetate dycol d eate,
Palpdtates Steatate o Ricinoleate (Al kyl) cellulose
Hydr oxyal kyl (al kyl) cellul ose Calcium Laurate ,
ML EPEUdRB%ar sLte C O C50 al cohol such as cetyl,

murg -siydkoxyaneaolle, tallow or |auryl al cohol
Pojﬁ%é%yﬁ%%a%ee é,ag%lai n Styrene/ mal ei ¢ anhydride
co an Ej Tive conpositions of this
| MMargrie simElE b STR e

eMagnesium Ascorbyl Phosphate

eOctyl Gallate

eOctyl, Lauryl, Myristyl, Palmitoyl or Stearyl

Salicylate

eOctocrylene

ePhloroglucinol

ePolyethylene glycol ether of tocopherol

ePotassium Ascorbyl Tocopheryl Phosphate

ePotassium Sulfite

ePropyl Gallate

eRutin

eSodium Ascorbate

eSodium Erythorbate

eSodium Sulfite

eSodium Thloglycolate

eSorbityl Furfural

eTertiary butyl 4-methoxy phenol

eThiodiglycol

esThiodiglycolamide

eThioglycolic Acid

eThiolactic Acid

eThiosalicylic Acid

sTocopherol

eTocopheryl Acetate

eTocopheryl Linoleate
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i nclude one or nore materials that mfunction as
apreservative, which would prevent or retarrrd

wai2etes0dad growt h and thus protect the conposi PCOWSE®SE/040146

products made therefrom from spoilage or from
i nadvertent contam nation by the consuner during use.
SUiocaigfee mat eNiiglog ittt enay function as a preservative
wacl 0 the foll owi ng: Amoni um
Bg“%fo% e@PflP§gg%lﬁ}:§%eChl oroxy enol "I sobutyl paraben
OTrﬁaSo(rNCﬁﬁthIégéﬂyl FdueEyhphtaben Benzoic Acid
| sopropyl Cresol, Paraben or Sorbate *Benzotrlazole
Benzyl| _ Al cohol gnesiug]Benzoate Benz parab%_

e a

DehdeBScSPT“EO%F ORfmGhe5 i Prvpibhate W&y

bnBlate- bndl 6+ ombre 3mabeoxane Ehaﬁoha@hrﬂdndﬁxﬁh as an

Magnesi um | al e 2 Brorm 2 -Nirop

B e BB Yt opant o R TS0t o oRGia Bty 2°t 2@

Benmeatye e@wiatllfwemy,drbjanmm Pyeazolte @utyeﬁpaeabélﬁ

gbg%gwe%eao%y'eﬁmsﬁ LG um Benzoat&u1d pe
['tcylate, Sorbate, Para en i onat e D net hyl

éﬁé?ﬁ%ﬂdﬁ#@dwbﬁﬁﬁ Q{RWR%®4]¥&dﬁﬁi Y ing the continuous

or the disperse phase of the emulsiom through
electrical repulgion, from changes im viscosity, or
from film formation on the droplet swurface. Suitable
materials that may function as an emulsion stabilizer

include one or more of the following:

eCetyl Alcohol

eMontmorillonite

eAluminum Caprylate, Stearate, Laurate, Palmitate,
Lanolate or Myristate

oCy5~Cyg Glycol

eDodecylhexadecanol

oH (OCH,CH,) ,OH where n = 350 to 160,000

ePectin

eGlucose Pentaacetate

eGlycol Oleate, Palmitate, Stearate ox Ricinoleate
e (Alkyl)cellulose

ellydroxyalkyl (alkyl)cellulose

eCalcium Laurate, Myristate or Stearate

0(C;,~Cs0 alcohol such as cetyl, myristyl, stearyl, tallow
or lauryl alcohol

ePolyvinyl Acetate

elanolin

eStyrene/maleic anhydride copolymer

eXanthan gum

The compositions of this inventi on may also

include one or more materials that may function as a
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wOoRglewsaemat e or

Met hyl di bronmo G utaronitrile *Methylisothiazolinone
Met hyl par aben Et hyl paraben Chl or hexi di ne Di acet at e,
Ei hydrochl ori deFor mal dehyde G pCamabkoos/040146
A yoxal Chl oroacetam de "Hexam di ne Chl or obut anol
Hexam di ne Di paraben Phenol p-Chl oro-m Cresol
biHexamivdinge Pavhbeh @ouyd, praveyt , omyrésayld nRanvligyl
%&o§£%35¥h écékéFchDEMé'c$@%§§iti5ﬂrké&ybroducts
al mtoyl or Stearyl Benzoate Cctocryl ene

mpRensResehaa®) TAPHr BPRBIRS A 14 r bXYB eIy S Ed t
%B%EQM%%EYBH?B?bmt?He Pc%]&&rféi“p berahy' @é@{. og lrmmye%ble |

0oXxoaz | CyCl OOCt ane €noxyl sopropano oraQ
I 1 e LA R L S SISt
Acet atremoBenzfatke Bolabeindr om de or Chloride

Pot assium Sal i cyl ate , Sorbate , Benzoate,
Propyl paraben , Butyl paraben , Ethyl paraben,

eAmmonium Benzoate or Propionate

eChloroxy enol

eIsobutylparaben

oo, m or p-Cresgol

eIsodecylparaben

eBenzoic Acid

eIsopropyl Cresol, Paraben or Sorbate

eBenzotriazole

eBenzyl Alcohol

sMagnesium Benzoate

eBenzylparaben

eDehydroacetic Acid

eMagnesium Propionate

e5-Bromo-5-Nitro-1,3~Dioxane

eDiazolidinyl Urea

eMagnesium Salicylale

2 -Bromo-2-Nitropropane-1,3-Diol

eDibromopropamidine Diisothionate

eButyl Benzoate

eDimethyl Hydroxymethyl Pyrazole

eButylparaben

eDimethylol Ethylene Thiourea

eCalcium Benzoate, Salicylate, Sorbate, Paraben or

Propionate

eDimethyl Oxazolidine

eMethyl Hydroxyl Hydantoin

eMethyldibromo Glutaronitrile

eMethylisothiazolinone

eMethylparaben

eEthylparaben

eChlorhexidine Diacetate, Digluconate or Dihydrochloride
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Met hyl par aben , Paraben, Phenoxide , o - Phenyl phenate
or Propionate Propionic Acid Propyl Benzoate

weéhewsysery aben Propyl paraben o- Phenyl phenol . P8TiUg2005/040146

Borosil icate Silver Magnesi um Al um num Phosphate
Sor bi ¢ Aci dSodi um Hydr oxynet hyl gl yci nate
pMELhpbpdebbéa , Paraben, Phenol sul f onate ,

Lde , o- Phenyl phenate , Propionate , Prop
gnggggég , Pyrithione , Salicylate , Sorbate |,
Behyoufé , Butylparaben , p - Chloro -m Creso 1
Pehydr-gacet ath€ge Et hyl paraben, Formate or Hydroxy
tnet hane Sul fonate Zinc Pyrithione The conpositions
dFerRrMddiRGent i on may al so include one or nore
sahebirabstdhat may function as a propellant , which
gﬁe chegtcalg.used for expelling products from
SHEEMF 289 BORP&PREFs (aerosols) . The functionality
ePhanpiopel | ant depends on its vapor pressure at
agbbﬁﬂgrgggp@gggg&e and its conp:ressibility. Liquids
of gases can _be used as propellants as long as the
pHezgnieigev@rasp&E™wi thin the container i s safely
bekeyit heagopt ai Mek-i sty1hupst @ oRnessurs: 8gdeyinor mal
storage and use conditions . Suitable materials that
Rety L1F¥hetFon as a propel | ant include one or more of
sbetfol | oulpgl, Bytase yCH3GENR2 thivtlr ogerst&€arponBenzoate

Ebgébg%ylene

ePhenoxyethanol

eChlorophene
e4Hydroxybenzoic Acid
sPhenoxyethylparaben
eP-Chlorophenol
eHydroxymethyl Dioxoazabicyclooctane
ePhenoxyisopropanol
eChlorothymol
eTmidazolidinyl Urea
ePhenyl Benzoate
ePhenyl Mercuric Acetate, Benzoate, Borate, Bromide or
Chloride
ePotassium Salicylate, Sorbate, Benzoate,
Propylparaben, Butylparaben, Ethylparaben,
Methylparaben, Paraben, Phenoxide, o-Phenylphenate
or Propionate
ePropionic Acid
esPropyl Benzoate
ePhenylparaben
ePropylparaben
eo-Phenylphenol.
eSilver Borosilicate
eSilver Magnesium Aluminum Phosphate
eSorbic Acid
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CH3CF2 Nitrous Oxi de Di nethyl Ether |sobutane "Pentane
Et hane | sopentane Propane CH3CHF2 The conpositions of

wohbw/ose81ent i on may al so i ncl ude one or nore NRCEMISA10S/040146

that may function as an enollient, which i s a
cosnetic ingredient that maintains thesoft, snooth,
anscb il uabil gdappaarencel o yskinat The YeFpodeoaragrn,
YMIENt dhénb1 Q1ML ON ﬁ_:ﬁ%n%&fdéurfoace or in the
stratum’'corneumt o act as a l|ubricant , o reduce
Ahgangphand te o PEPPHIRAERe EP@HPY@%%Qﬁlnance .

Suit abh eonat, ersaai§cyn&tterraysémﬁeon E@nﬂﬂa@ﬁm li ent
|nclude on nmor e <1f t he fgllovm | at ed

Bitor L PaAaBie T anbl Ch 1P TA TBROFSBi% heaﬁw PRTHT Lone

H&mﬂﬁdﬁﬂﬁﬁuEﬁmﬁﬁﬁtéwh:Gydr@mwwktMHﬁhpSuifonate
cerllgi %Lﬁt 0xyst hyl Stearate Capryl
](%lprl%féucc:l nic Triglyceride Acetyl ated Sucrose Di

st e_arate "Acetyl Trihexyl Citrate Butyl | sostearate
Myri %P gé%@ﬂ%n%ro§t€ﬁ5§t§n§égﬁﬁiaﬁ &$y0915666ty|
ate Cetearyl Cctanoate or Palmtate

Tri oct
mmmsﬁvj ARfERLa8R R IREFT BRILSCERGIC ABRY at @CtEaPryPate
preyiabet, WUt @re EhémneatL Wed B8t xpelling

products from pressurized containers (aerosols). The
functionality of a propellant depends on its vapor pressure
at ambient temperature and its compxressibility. Liquids
or gases can be used as propellants as long as the
pressure developed within the container is safely below
the container's bursting pressure under normal storage
and use conditions. Suitable materials that may
function as a propellant include one or more of the

following:

eButane

o CH3CCLF,
eNitrogen
eCarbon Dioxide
eCH;CF,
eNitrous Oxide
eDimethyl Ether
eIsobutane
ePentane
eEthane

eI sopentane

s Propane

¢ CH,CHF,

The compositions of this invention may also
include one or more materials that may function as an
emollient, which is a cosmetic ingredient that maintains the
35



Arachi dyl Propionate Cl4-Cl15 Al cohols "Cetyl arachi dol
Argania Spinosa Ol Cl2-C2 8 Al kyl Acetate , Benzoate

wonrolsasesate or Octanoate Persea Gratissim G| PCT/US2005/040146
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"Orbignya Oelfera Gl Mlissa Oficinalis Seed O
C24-C28 Al kyl Methicone Cl12 -C13 Al kyl Cctanoate Cetyl
Gaptol sme@ticoland pdskbaeatepear&hgeodt Pt t at ghe

B%’]éée?% e Bt 13 %Ltglﬂécﬁﬁy bl yagyladi pat.e- s‘iul:f%rce or

SSI osteary Myristyl, Laury
| secéhgl stm@mweuma@yact TS dedyPrafamhdeey reduce

Al f0RShg |S;9§c§9@c§ Hmddoveetnd SEhers | b@@xﬁdé Berzgaladle
Lact at e ent anoat e, Octanoat e, tate or

VA Sare SNE PR MBS 4RaFD: RESIENE B RIP] 1Seas Giiclude
Hyedtoxscatiité S0st@ar &b lbsatrdcs: Tinctoria G| *1soanyl
Laurate Isobutyl Myristate, Palmtate, Pelargonate or
Stearate |sopropyl Laurate, Myristate, Palmtate or
St@a:rettyal adsetl ilderyl ihsomodsnoat enMpdicsthd 1

grent anoate, Cctanoate or

Pr opl %@g%ﬁﬁkc{e?% di a ]Cﬁgnen& s Seed Ol Isocetyl

| stﬁi@@%@é@@taPaEﬁF@éﬁé drutst@atat e
eCaprylic/Capric Glycerides

sButoxyethyl Stearate
eCaprylic/Capric/Succinic Triglyceride
eAcetylated Sucrose Distearate
eAcetyl Trihexyl Citrate
eButyl Isostearate, Myristate, Oleate or Stearate
eCaprylyl Glycol
eAcetyl Trioctyl Citrate
eCetearyl Octanoate or Palmitate
ePrunus Armenlaca Kernel 0il
eCetyl Acetate, Caprylate, Lactate, Laurate,
Octanoate orxr Oleate
eArachidyl Propionate
¢(C14~C1l5 Alcochols
eCetylarachidol
eArgania Spinosa 0il
e(C12~C28 Alkyl Acetate, Benzoate or Lactate or
Octanoate
ePergea Gratissima Oil
eOrbignya Olelfera 0il
eMelissa Officinalis Seed 0Oil
e(C24~C28 Alkyl Methicone
¢C12~C13 Alkyl Octanoate
eCetyl Glycol, Glycol Isostearate or Glycol
Palmitate
eBenzyl Laurate
eBig-Diglyceryl Polyacyladipate-1 or -2
eCamellia Kissi 0Oil
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Lanolin Lanolin Gl or Wax *lsodecyl Citrate, Hydroxys
tearate, Laurate, Myristate, Neopentanoate, Palnmtate

wonogstoseriat e Neopentyl d ycol Dicaprylate, D capraisegs/040146

Di | aurate or Di octanoate Nonyl Acetate "Lauryl d ycol
Cctyl Acetoxystearate Lauryl |sostearate or Lactate
Celybdeeamyll , OMytistodecdmolry et Yedodery) Bentzadeey!l,

VEFERLE: ThepReRteaRth Rl R AReghe iVl - Laury T

or St'earyl Benzoate |
sbﬁé@é'@l@@éﬁﬁél@éﬂfﬂﬁ YBerifdw®®®e, Caproate, Caprylate,

CapLakecahd wedsh ol aala dsohenybpdeepesiaaoat e,
Palmtate or Laur at e Oct%I drox st earate Laurate

| 96parapt&r e PAlSHdta s &%, M+ F52hEe, Neopent anoat e,
OegatByPakfiebat@or Stearate Methyl d ucose

st ea e aurat e esqui capryl ate, Sesqui capr at e,
sé gaﬁﬁ 81559"@%6’]’ %e%cau&s?ear ate |sopropyl Hydroxycetyl
ErHedrbsppeopilskpdeaxpset earate, |sostearate,

Lg .8, b : ol eate, Myristate or Oeate 2
R ST e

canediol O eyl Acetate, Lactate
orIepemyé MetiplteHydr oxystearate, Laurate,

| sesbpatdtem yﬁ%%%k%tePaghﬁﬁéﬁe Pﬁéﬂhi@éﬁa@é or Stearate
Pel ar g onate F’so rop Pal.mt at e, Pas,lo tearacte

T S A AN W R I FL

eIsotridecyl Isononanoate
eMyristyl Isostearate, Lactate, Neopentanoate,
Octanoate or Propionate
eActinidia Chinensis Seed 0il
eIgocetyl Isodecanocate, Palmitate or Stearate
eLanolin
Lanolin 0il or Wax
eIsodecyl Citrate, Hydroxystearate, Laurate, Myristate,
Neopentanoate, Palmitate or Stearate
eNeopentyl Glycol Dicaprylate, Dicaprate, Dilaurate or
Dioctanoate
eNonyl Acetate
eLauryl Glycol
eOctyl Acetoxystearate
elLauryl Isostearate or Lactate
eOctyldecanol
eOctyldodecanol
oOctyldodecyl Benzoate, Lactate, Neopentanoate or
Octanoate
eOctyl, Lauryl, Myristyl, Palmitoyl or Stearyl Benzoate
Isohexadecane
eMethyl Benzoate, Caproate, Caprylate, Caprate or
Glucose Dioleate
eIsohexyl Neopentanoate, Palmitate or Laurate
eOctyl Hydroxystearate, Laurate, Isopalmitate,
Isostearate, Myristate, Neopentanoate, Oleate,
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Passiflora Eduls G| Polyethyelene dycol dycerides
*Pol ygl yceryl Myristate, O eate, Pentastearate or

weizaiersdaat e Pol ygl yceryl O eyl Ether Pol yet hy Pemais2005/040146

G ycol Tricapryl Citrate, Tricetyl Gtrate, Trilauryl
Citrate, Trinyristyl Ctrate or Tristearyl Ctrate
Rbiyeihyten@rGlsgtrﬂﬁra@ast or G| Pentaerythrityl

Rl stear ate,. A Haral e, LJ@E&@Qenéggﬁﬁlgéprylate,

Trio ol'yglyceryl Sesquiol eate, Sfeara
feqwe; @apéat’?et Festedriaea Caprat %eS@éJpW%iféte

;:> gat ﬁyd%@k&&@é@y@f Eksepal mtate Pr opyl ene
co dr oxystearate Stearate, aura [ noI

Mr?r/ FRheRy ! ﬁ@@ﬁ@?‘@ﬁ?@ar%@ar II§O eé‘gf" s
Gapiyhted e LEham)éLaeee @fy&@sltalwerlc&t )dleEztthaer or l\/yrl styl

Acet Pol ypal ,
1S Y BRTARE R SR & T &T By ate ) Tr acet at e

Ficibydzﬁallrm:etatléol ylagisiteater ,OMyatstate , Aeate ,
Lﬁ‘l’ét‘?ﬁj&l XSQ“BFQy%%é%ra@eyprL%fﬂ@ qg&@éeé—?&'£¥ I,

or Pentaerythrityl Ether
WYE@%?ﬁtﬁeoﬁém%atpélmm%o%%fe ebregapatESor |

eSbaafikafeet akeprBpRZoaie sBleakadtat e
St ea%%{ écol | sostearate or Citrate Pol ypropyl ene
orpd

Fetiyéné q ycol Trinmethyl ol propane or
er@@EflaitaomwlsTouﬂel litate Tris (Tributoxysiloxy)

2 &R i’}lfélciq enee (ﬁ%/@ociyéi?gér?&eghl s invention may
OPolyglyceryl Myristate, Oleate, Pentastearate or
Ricinoleate

ePolyglyceryl Oleyl Ether

ePolyethylene Glycol Tricapryl Citrate, Tricetyl
Citrate, Trilauryl Citrate, Trimyristyl Citrate or
Tristearyl Citrate

ePolyethylene Glycol Castor 0il

sPentaerythrityl Dioleate, Distearate, Stearate,
Tetrabenzoate or Trioleate

ePolyglyceryl Sesquioleate, Stearate, Tetraoleate,
Tetrastearate, Caprate, Caprylate, Decalinoleate,
Laurate or Isopalmitate

esPropylene Glycol Hydroxystearate Stearate, Laurate,
Linoleate, Myristate, Ricinoleate, Stearte, Oleate,
Soyate or Caprylate

ePropylene Glycol Myristyl Ether or Myristyl Ether
Acetate

sSucrose Polyoleate, Polypalmate, Polystearate,
Ricinoleate, Stearate, Triacetate, Polylaurate,
Polylinoleate, Myristate, Oleate, Laurate or Palmitate
ePolypropylene Glycol Lauryl, Cetyl, Stearyl, Oleyl or
Pentaerythrityl Ether

eTridecyl Neopentanoate, Octanoate, Stearate or

Isononanoate
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i nclude one or nore materials that may function as a
sunscreen agent. Under 58 Fed. Reg. 28194 (May 12,
i s def i nedTas2@5/040146
"ingredient that absorbs at |east 85 percent of the
radiation in the U/ range at wavel engths from 290 to
32S0enayinmdicertsitehuBemapabe pay Lagtateansmit radi ation

ag spayel ﬁn g/%élo&ggrst%%%t?g%@ﬂ%ws " Suitable

naterla unction as sunscreen agent

i nepw@r@@yl@‘n FCefl /Bied ied1hehaney G LAIfi Hobenzoi ¢
Acwglﬁ{é%%'al oYGpxeer Wr Andiphenzoate (G yceryl PABA)

O( benzoné Benzo phenone -3) G noxate Honosal ate Cctyl
ERYEYPA Kl'“lﬁlétlﬁé‘ﬁ& am ne Met hoxyci nnanat e

20Ekﬂ$“hﬁﬂﬂﬂubox@@dﬂj&xy ) Métitiyaitgd 1 gnePal mi t oyl , or
St earyl 4-nethoxyci nnanate Lawsone with

Di hydr oxyacet one Phenyl benzi mi dazol e Sul fonic Acid

" Ment hiheAatpasiikatesRed Pétisoliavent Dogainkpyklso

TihgheAte LRl @ g%@@e §egk§g9§nme @g/g%eﬂésaeﬂeaé)a
OXy enzone Benzophenone- t hoxyci nnanat e

TEvascyReED 6gicaé - Et Hwiezr 5FbF§d( %éﬁox%%%ﬁywa}f 12,

Aﬁb@@benéoa,h@lse%bl@w Qbhydéomgfgayénﬁ&\)démryéd as an

Salioylate Irolam ne Sal oyl ale, The, corposit orp 9l
radiation in the UV range at wavelengths from 290 to 320
nanometers, but may or may not transmit radiation at
wavelengths longer than 320 nanometers." Suitable
materials that may function as a sunscreen agent include

one or more of the following:

eAminobenzoic Acid (“PABA”)

eGlyceryl Amincbenzoate (Glyceryl PABA)

eOxybenzone (Benzophenone-3)

eCinoxate

eHomosalate

oOctyl Dimethyl PABA

eDiethanolamine Methoxycinnamate

e2-Ethylhexyl, Lauryl, Myristyl, Palmitoyl, or Stearyl

4-methoxycinnamate

eLawgsone with Dihydroxyacetone

ePhenylbenzimidazole Sulfonic Acid

eMenthyl Anthranilate

sRed Petrolatum

eDigalloyl Trioleate

eOctocrylene

eSulisobenzone (Benzophenone-4)

eDioxybenzone (Benzophenone-8)

eOctyl Methoxycinnamate

eTitanium Dioxide

oEthyl 4- [bis (Hydroxypropyl)] Aminobenzoate (Ethyl
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i nclude one or nore materials that may function as a
surfactant, an emnul sifying agent or a solubilizing

wagerstosossach a materi al may be used to reduce BATMUAZ®S/040146

tension, to formconplex filnms on the surface of
enul sified droplets, to create a repul sive barrier on
enblysirdaxecd dnmpl ét2sBR0 prevent their coal escence, to

I anges in enul sions throughout during
SEa R sl

Shel 0 cause a solute to becone part of a
Mreelbaifsy wed isylaatesurfactant. Suitable material s
that may function a_s a surfactant, an enul sifying

agent or a sol ubil |Z|ng |nclude one_or gﬁre of

gent
t he fQHQNﬁqm§081E5§”€%5@ FﬁéﬁrlﬁvﬁnEFSHCW@H A dr oxy

oy e idhy erempod ytﬁaﬁy@fﬁ)@ybeﬁhabl nek €apotyomras a
0 branched

d /
Ty oo B8 o BB DUGERC, o
642nE330 mmwlrmtedamladylm@hehel u”seﬁ6t@>14@duce surface

?%lr%g;cn%/l eng i% ieak S eé of ; £12- S0 alcohglSice of

I C_aci e ste of Cl2-C33 0 ethoxyl ated al kyl
sﬁ@d@l%@@rdmp@tzsmd—@a%@%tﬁcaAéfe@u&ﬁdﬂ@i@Ryler on

@W@l@l@@@il@ﬁl@i SESHCS:3 @év@ﬁ@r ihbﬁrorc&@IHE!dénce, to
Trlgu%ierlde a eth iene G ycol Phos r|c
L glyte de and oo Gi0, £ ST EUoBF KA pHEgT S ihe
'sBea$phdrfiec cactd eatess ansotiiest eosbetofd6p&td0of a

al ol_ eth I 0 c
%‘ %ﬁéa%m%rrrnn% 3 royI g’E%%F‘yl ageCet et l%a%ﬁ% l"%tA?EangErgn
Ehlags otefvatfeinction as a surfactant, an emulslfylng agent
or a solubilizing agent include one or more of the

following:

eC50~C650 linear oxr branched dihydroxy
polyoxyethylene/po lyoxypropylene block copolymer
¢C50~C650 branched polyhydroxy
polyoxyethylene/po lyoxypropylene block copolymer of
ethylene diamine
¢C12~C330 ethoxylated alkyl phenol
¢(C16~C140 polyethy lene glycol ether of Cl12~C60
alcohols
eCarboxylic acid esters of Cl2~C330 ethoxylated alkyl
phenol
sEster of Cl12~C40 Carboxlic Acid and C8~C40
Polyethylene Glycol
eEster of Caprylic or Capric Triglyceride and C8~C40
Polyethylene Glycol
ePhosphoric acid esters of Cl12~C330 ethoxylated alkyl
phenol
ePhosphoric acid esters and diesters of Cl6~C140
polyethylene glycol ether of Cl12~C60 alcohols
eAbietic Acid
eCalcium Stearoyl Lactylate
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wQ@eaboslos@iycer vyl

Cetrinonium BrOm -Lde, Chloride, Methosulf ate or
Tosyl ate Cetyl Al cohol *Cetyl Di nethicone Copol yol

Phosphate Cetearyl G ucosiclLe Dextrin Behenate,
Laurate, Myristate, Palmtate or Stearate D cetyl
Phesplidtyd Dicetdhalanhnoet Bdhdswirbtleeor Stearate
Yot rhﬁparseida My B YL ENORREL IR Y E e ety
Arac%qdaote ate Capry(IfDate Capr at e, &%coate
Epgyatde Hydr ogenat ed Rosinate, Hydroxys tearate, |

S@g@lym tzat &ndpost ear at e,
| sotri_decanoat e/ St ear at e/ gdi ate, Lanol ate, Laurate,

OfFe4ive, Qi et LG , O eate, Montanate,
Wtert@tlatcelyo%a!r}rm tE@it BierStEaF & 21 n Pabpollgieat e,

Ri_ci_n ﬁ%ﬁ qt Uri decyl enate 3 ycol Cctanoate

B &d SP12EF t hin” Hydrogenated Palm G yceri de

'bﬂﬁdmmcbtqllums@eat e Hydroxyethyl dyceryl Oeate

DAL SRR LANOLAN LWLt i IR LN p Of A dausy |
osphat e cithi'n nnitan Laurate o O eate

Mreegedyd Met hyl al anine Palnmitic Acid
eDicetyl Phosphate

eDiethytaminoethyl Laurate or Stearate
eDimethyl Octynedi ol
eDimyristyl Phosphate
eGlyceryl Arachidate, Behenate, Caprylate, Caprate,
Cocoate, Erucate, Hydrogenated Rosinate,
Hydroxystearate, I sopalmitate, Isostearate,
Isotridecanoate/St earate/Adipate, Lanolate, Laurate,
Oleate, Linoleate, Linolenate, Oleate, Montanate,
Myristate, Palmitate, Stearate, Palmitoleate,
Ricinoleate or Uridecylenate
eGlycol Octanoate
eHydrogenated Leci thin
eHydrogenated Palm Glyceride
sHydroxycetyl Phosphate
eHydroxyethyl Glyceryl Oleate and/or Stearate
el,anolin
elaurtrimonium Chl oride
eLauryl Phosphate
elecithin
eMannitan Laurate or Oleate
eMyristoyl Methylalanine
ePalmitic Acid
eOctoxyglyceryl Behenate or Palmitate
esPelargonic Acid
ePentaerythrityl Stearate
ePhosphatidylcholine
ePotassium Laurate, Myristate, Oleate, Lauryl
41
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Cct oxygl yceryl Behenate or Pal mtate "Pel argonic Acid
Pentaerythrityl Stearate Phosphat idyl chol i .n e

weab@masoum Laurate, Myristate, J eate, PCT/US2005/040146

Lauryl Hydr oxypropyl Sul fonate, Cetyl Phosphate, Lauryl
Sul fate, Palmate, Palntate, Ricinoleate or Stearate
SoydingmyRaiaptle, SPhf o edtee, Phtidl Bheseiheniyl IMaigel

Riaifneleate ) i ear abg, 1wt €34l §tilcfﬁ$c¢legié d@feéhearate
Sul fate, Tridecyl SuXfate, Undec | enate, Lauro

&Y @alnﬁ&@w BoNGEHRALE Mm?s%laﬁfee @T%%PE%Y Brager
Ractivlateat Behenoyta dact ghate,y1Canrindtd actyidd€eth

| at | t Lact t L te P
e Speridne T G it RS Sy dareiy o
[Laastydartat, eLahmyJatIH:lols'mmt@,t afytihetenat eplbdltiest aleoyl
I t
R R B LAl i et
Capratleted éap@teiamqylabéctsé@@@ oS diaasratie,
PSR, AlLRl 1RSI Sheandke. Shfafalce,

Triisostearrate, Trioleate or Tristearate Raffinose
e vsitearad eAc | Ic?%ééﬁé‘ﬁ‘lt%acltaﬁlf%t%l le@%%?w '

@n@@fé@iatesuwyﬂﬁ%t@!ﬂeﬁl,ur olleatB, straariaifl.editlilcit Stearate

'\%I gtagry (ﬁt)?gﬁlegl%g%EDESFg% l a?ré)a%?ieﬁoﬁ?/’st earate
(Da%t%.’tam@l y éslodterrer gyt gc olbaetdadre , o@thmylPaéﬂmﬁdmﬁe,
T N T AL I ]
&It@@lﬂr@lteGZO"r@?@qﬁleféfﬁ‘}Pen@rglo}@@lt@et%rTlﬁ#St@é%%ﬂrte
R/ rRiRAle A £OhOI
eStearic Acid
eStearoyl Lactylic Acid
eStearyl Alcohol
eSucrose Dilaurate, Distearate, Laurate, Myristate,
Oleate, Palmitate, Polylaurate, Polylinoleate,
Polyoleate, Polypalmate or Polystearate
e(C32~C82 polyethylene glycol ether of behenyl alcohol
®C20~C106 polyethylemne glycol ether of cetyl alcohol
e(C28~C80 polyethylene glycol ether of cetyl or oleyl
alcohol
eC20~C70 polyethylene glycol ether of cetyl and/or
stearyl alcohol
e(C20~C80 polyethylene glycol ether of cholesterol
e(C16~C24 polyethylene glycol ether of decyl alcohol
eC40~C80 polyethylene glycol ether of
dihydrocholesterol
eC20~C60 polyethylene glycol ether of isocetyl
alcohol
¢C18~C30 polyethylene glycol ether of isodecyl
alcohol
¢C18~C40 polyethylene glycol ether of isolauryl
alcohol
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C2 0-C8 0 pol yethylene glycol ether of chol esterol 16-
24 pol yethyl ene glycol ether of decyl alcohol C40-C380

0- C60 pol yet hyl ene gl ycol ether of isocetyl alcoho
A018- 030 pol yet hyl ene gl ycol ether of isodecyl alcoho
C2820401p0! yetlhydtemel ghey col yedheetberi 96| agpgltearyl
al,gehel G20- C120 pol yet hyl ene gl ycol ether of

i sostearyl al cohol Cl12-Cl120 pol yet hyl ene gl ycol ether
of* CgRy-€ari0l podpredileylerprylatel ehhrat eF mpvicstdtle,

ol-eatetePaldidBl .ok, sigarate G%%r%@ateql yekhylene
gl ycol, ether of |aury al cohol Cl6-C24 pol yet hyl ene

. |
gPPdaIL tet e PO S 4RATREYI al cohol C20- C70 pol yet hyl ene
gleyaal.cabhedfyalieyl ewé cghpto CEOREXOOE lauryl alcohol

pol yet Iene/poléPr | en I th f b I
afgﬁﬁ69%6239%¥ %é#%%t%@Y%%%?%%Pgﬁr%%y%gﬁé%éﬁgbo
etbAerhofl cetyl al cohol C20-C100

pPQly:et hyl.e € C h I o
ey L A e p%IﬁﬁIfoS% 223931?%010%“1 :
epﬁé@@owamqﬂw%mbﬁ@metﬁ@bmypw gBEdJeyrel gither of

C2R+Gh2Q 1RQJnkst hyl ene gl ycol ether of isostearyl
al cohol *Carboxylic acid esiers of _Cl14-C100
$Rir

PSSP0 S GINRIIEY EERRf POt YPRAPYI SR SHEF CartidiGH i @F
acied vasta@rc o 1C16- C24 pol yet hyl ene gl ycol et her of

nngg)elég(%g¥§ethylene/polypropylene glycol ether of
decyl alcohol
¢C14~C100 polyethylene/polypropylene glycol ether of
lauryl alcohol
eCarboxylic acid ester of C20~C1l20 polyethylene
glycol ether of isostearyl alcohol
eCarboxylic acid esters of C1l4~Cl00 polyethylene
glycol ether of lauryl alcohol
eCarboxylic acid ester of C16~C24 polyethylene glycol
ether of myristyl alcohol
eCitric acid diesters of Cl4~C1l00 polyethylene glycol
ether of lauryl alcohol
eIgopropyl Laurate, Myristate, Palmitate or Stearate
elLauric acid ester of C30~Cl20 polyethylene glycol
ether of sorbitol
eOctyl, Lauryl, Myristyl, Palmitoyl or Stearyl
Salicylate
ePhosphoric acid ester of C20~C1l06 polyethylene
glycol ether of cetyl alcohol
ePhosphoric acid ester of C20~C1l20 polyethylene
glycol ether of isostearyl alcohol
ePhosphoric acid diesters of C14~Cl100 polyethylene
glycol ether of lauryl alcohol
ePhosphoric acid esters and/or diesters of C20~C70
polyethylene glycol ether of oleyl alcohol
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Ctric acid diesters of Cl4-Cl100 pol yethyl ene glyco
et her of lauryl alcohol I|sopropyl Laurate, Myristate,

weoabmsiosetie or Stearate Laurie acid ester of C30€TLR005/040146

pol yet hyl ene gl ycol ether of sorbitol Cctyl, Lauryl,
Myristyl, Palmtoyl or Stearyl Salicylate Phosphorlc
aStdaest eacofl €20eC106 8ISt Y | emby gt yrbénet aeyceof

kcghol..Phesphoric acid ester of C20-C120
ﬁyetﬁ g 8 eFqcol et her of isostear al cohol

*Sh@éiﬁh@r a@ldc ﬁ@t@reértfer@ %C@L@@l%%/]ﬁb]r?@? hgterel

gtmgglogtmggc@Eyua@maoﬁgpohol Phosphorlc acid esters
and/ or dlest rs of CQj% CVO eth ene P%%col eth

YPLEREVF aFd h&ls§leé-'arq B 91YCO
pohyet byl esesglkwyesll etlherhaf glycerln Stearlc acid

| .
e A G S Ty e
gk9ecl o6t hel vefthiydesteearipicall cotiobr DPet hakpl apilrehsdl t
{aleh HB GG Ccetﬁf't‘?f 9{.} o5PR>E106 r&qldy%tgtyélen@f

er o Di et hanol am ne sal t of
@ﬁ@sﬁﬁ@rp@lyéﬁﬁﬁ%ﬁﬂﬁ Q#YQQb e HoPY eERYY &nanglP&o
stheky0f s¢ebnbiand/ or stearyl al cohol Di ethanol am ne

salt of P h d C20- C7 | yeth
10y E5hoBORaraor (YT OF cORSPRBPEOdI AiniSaPETEE ol 1 e
?QodcestFblgﬁtG&4fﬁ&DQ1pphth@?m@neogIytgyleahebhoﬂ

u al c t
?1E§31 a9 thf]enc§%61&)e£€%§p39rb?4a&igoes er

col aur
abwh@hyll)eged gtlmoszill tetdfemrmfspl@mryzl a@l@o]@@iter of

B9564%um salt of phosphoric acid ester of C14~C100
polyethylene glycol ether of lauryl alcohol
eDisodium salt of phosphoric acid ester of C20~C70
polyethylene glycol ether of oleyl alcohol
eMonoethanolamine salt of phosphoric acid ester of
C20~C70 polyethylene glycol ether of cetyl and/or
stearyl alcohol

¢C12~C120 polyethylene glycol diester of behenic,
capric, caprylic, lauric, oleic, octanoic, palmitic
or stearic acid

ePolyesters of C6~C40 polyglycerin and behenic,
capric, caprylic, lauric, oleic, octanoic, palmitic

or stearic acid.

The compositions of this invention may also
include one or more materials that may function as an
ultraviolet light absorber to protect a product made
from the composition from chemical or physical
deterioration induced by ultraviolet light. uv
absorbers, like sunscreen agents, have the ability to
convert incident ultraviolet radiation into less

damaging infrared radiation (heat). Suitable material s
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pol yet hyl ene gl ycol ether of ol eyl alcoho
Monoet hanol am ne salt of phosphoric acid ester o f

wQa2m6@3e1pol yet hyl ene gl ycol ether of cetyl an#Coms2005/040146

stearyl al cohol C12-C120 pol yet hyl ene gl ycol diester
of behenic, capric, caprylic, lauric, oleic, octanoic,
phbii hay Dunsteani gs azn diRotapestlerts lofghtt a4 rber

gfihighe\! CEhL ”o?WoPQhSP'LChe CRPMiKeirepprylic, lauric,

octanoic, palmtic or stearic acid. The
conpositions of this invention may al so include one or

VREELARISLLa] §1 that may function as an ul traviol et
| i ght ahsorber to Erotect a product made fromthe

C%n%%%?X%%ﬂ?fﬁ?SﬁF@ 8hi cal or physical deterioration
demQBénbﬁlghuE@mbmbet light. UV absorbers, like

en a have the ability to convert incident
u#ﬁi gﬁg%ﬁatlon into | ess damagi ng i nfrared

P@dsaﬂuom Dheayyyle@hbabﬂeDnauéip@b$Ehat may function

g vhqlsget 1ight absorber include one or nore
Eeﬁ%gﬂkhEﬁo%ﬁg% Acet am nosal ol 3-Benzyl i dene Canphor

sEulbenawiiggl f onate All antoin PABA Di sodi um

Phstweyt-biphenyl Di sul fonat e Benzal pht hal i de
Sulfonan1de Dronetr izole Benzophenone Benzyli dene

CERPREPASHPRSNi ¢ Acid Et hyl Di hydr oxypropyl PABA
*Benzgmhaﬂn@ecmﬂmﬁdﬁtﬂuﬂfdmxthﬁmnﬁior nore groups

§Ekﬁcﬁeﬂlﬁy8rox L é%H’pﬁEKOXV’ al kyl, hal ogen and
eBenzophenone substituted with one or more groups
selected from hydroxyl, alkoxy, alkyl, halogen and
sul fonate
eBenzyl Salicylate
eEthyl Diisopropylcinnamate, Methoxycinnamate or
Urocanate
eBumetrizole
eEthyl PABA
eButyl Methoxydibenzoylmethane
eButyl PABA
eEtocrylene
eCinoxate
eFerulic Acid
eGlyceryl Octanoate Dimethoxycinnamate
eDi-t-Butyl Hydroxybenzylidene Camphor
oGlyceryl PABA
eDigalloyl Trioleate
eGlycol Salicylate
eDiisopropyl Methyl Cinnamate
eIgocamyl p-Methoxycinnamate
eDisodium Bigethylphenyl Triaminotriazine
esIsopropylbenzyl Salicylate
eTsopropyl Dibenzoylmethane
eOctyl Triazone
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sul fonate Benzyl Salicylate Ethyl
Di i sopropyl ci nnamat e, Met hoxyci nnamate or Urocanate

weuowiosizael e Et hyl PABA Butyl Met hoxydi benzoyl rerThanms/ 040146

Butyl PABA “Etocryl ene Ci noxate Ferulic Acid d yceryl
Oct anoat e Di net hoxyci nnamate Di -t-Butyl Hydroxybenzyl
isdede u@atfplaarari@eycer yl PABA Di gall oyl Triol eate

Ot SR IS, e Tsou

PEABA not ri azi ne | sopropyl benzyl Salicylate |sopropyl

hvReRZOY| MBINANG, (udd I i sfdim Urocanat e
| sopropyl_ Met hoxyci nnamat e PABA Ment hyl Anthranil ate

SPegalile iger Bpe AP Di met hyl PABA Ter epht hayl i dene
[DrreaaphdhStl f € Breshghdet byl benzy! hdeae Canphor

oSG et et IRt byl Benayl | dene. Camphor
ePhenylbenzimidazole Sulfonic Acid
eTitanium Dioxide

eOctocrylene

epPolyacrylamidomethyl Benzylidene Camphor
oTriPABA Panthenol

eOctrizole

ePotagsium Methoxycinnamate

eUrocanic Acid

eOctyl Dimethyl PABA

ePotassium Phenylbenzimidazole Sulfonate
eOctyl Methoxycinnamate or Salicylate

eSodium Phenylbenzimidazole Sulfonate

A formulated mixture of one or more carriers,
adjuvants and/or additives may be selected from the
members of the groups thereof contained in the lists
set forth above. They may also be selected fxom a
gsubgroup of the members of the foregoing lists formed
by omitting any one or more members from the whole
groups as set forth in the above lists. As a result, a
mixture of carriers, adjuvants and/or additives may in
such instance not only be made from one or moxe members
gselected from any subgroup of any size that may be
formed by all the various different combinations of
individual members from the whole groups as set forth
in the above lists, but may also be made in the absence
of members that have been omitted from the whole groups
to form the subgroup. The subgroup formed by omitting
various members from the whole group in the list above
may, moreover, be an individual member of a whole group

such that a carrier, adjuvant and/or additive 1is
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Tri PABA Pant henol Cctrizol e Potassi um Met hoxyci nnamat e
*Urocanic Acid Cctyl Dinethyl PABA Potassi um

wehersylstsanzi m dazol e Sul fonate Cctyl Met hoxyci ROBBR®S/040146

or Salicylate Sodi um Phenyl benzi mi dazol e Sul fonate A
formul ated m xture of one or nore carriers, adjuvants
@ﬁt@b‘vdrdeaﬁdjrt ittes artmerh& sﬂi ect e b ifreomuidrabarabe s tdfe
S o thegfcofpt (LAl G d 5 &, 2! L%teq
ove ese firoma subgroup
the rrenbers of the foregm ng lists fornmed by omttlng

any omng f348H @pé@dﬁ%&ﬁé&%éi‘%e V‘J@lﬁlﬂé&“ﬂ% a3cset
forth in“the above |ists. As a result, a mxture of

@a".efsue@rts ATHEFRERTE SLhATISFIREEY (9% SOTRNSR SRcARTY
ToGE JI0L QM Vi dedragdend 1o Dneh AhdN Hre, NERkeIdesired

sel ect e%f ;}orrmjta su%%%?q Zc%m% %Tb‘%]ﬁ;?ﬂ? Gdded

Ii:laﬂla\r/]lgiuain nanbsrts Susompthido Whod et igricupsials sedppeortites
t
:Ln%eacl{?vrﬁeé%ers %ybth E&é’t%ﬁfﬂ&? qﬁ'aé nnegtl:{l_ere of the

sence 0 ave een om fromt
\m@ldelcg:r aups ehdgworinatrrsubgiloese ﬂarfet@a%gmgbllfd@r s h

R RTdd A NG Y T Qudmhst s fromdhe- Aok ec g oOYR Hat
the |1 st above may, noreover, be an individual nmenber

dnax sl gﬂrrblfph% dérﬁ%%tr%?%%%rﬁt‘erw%%%h?naﬁd? or

adgilileant spFovd ted ﬂHéiﬁ%rﬁcth@tf@,e Hfd atthe ofiber red
menb rs of t ﬁ%eéio'e S ex t t he sel ect ed

et Di 'epet a ak%ﬁ SHEEPREY g™ of the
Lttei;jellil&!il’tl rsltchelcbrcsxamlm m/teﬁh@nemmchmmadal gfomctive

SOPNET diL 21 e AEOROLLL O o A | Se eumientiongh 10 the

anDunt Oof an 1 nsect repe

cepsddiimorthe beserideran wheyi hest |Ch‘é€é?étasla§@é|§’(ﬂgzﬂde
Yddide I i OpSFd#8Sably, for a period of at least

several hours).

The amount of each dihydronepetalactone of Formula
I or mixtures thereof in an insect repellent
compogition or repellent article that contains one oxr
more of the carriers, adjuvants and/or additives as
described above will generally not exceed about 80% by
weight based on the weight of the final product,
however, greater amounts may be utilized in cexrtain
applications and this amount is not limiting. More
preferably, a suitable amount of dihydronepetalactone
will be at least about 0.001% by weight and preferably
about 0.01% up to about 50% by weight; and moxe
preferably, from about 0.01% to about 20% weight
percent, based on the weight of the composition or
article. Specific compositions will depend on the

intended use.

The dihydronepetalactone repellent compositions of

the present invention can be formulated without a
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of insect repellency is determ ned by the nature of
the product and other factors . These factors include

woabds/osamsi der ati ons of cost and the nat ure of PCHAIS2005/040146

other ingredients in the insect repellent conposition
or repellent article, their amounts, and the desi xed
rc&apxeﬁl@nca/ncéf}:ﬁeeoéffdcntgmer aflord hsﬁtc@mrpo]sdawemamf e

ane t

IR M T FOMR 4y S LB ATRARLS o dafidd Cana

m&almgabwu%s@& F@orwe hehhost @v%rdﬁasmmmed
RS R s 11 4k (Rief et @R Yund Ol s %@%199 of, atnd 8aste

several hours) . The anmpount of each
diRyatoh epettal Het gt bl e T Fo? iof 379 ‘e it ey e ebt!

| ihtah pdsecion epst Iﬂpeppm@sc@mmh ofng&pel liHts, such
arti.cle that contal ns o€§lg nore of the carriers,

& RHMS ahfi o - R dT PV B A eSe7T Dot above W |
gerercid y hnoisexalet hadiout 80806 thye weilgdat based on the
wei ght of the final product, however, greater anounts
may be utilized in certain appl ications and this
am)untThlﬁs CF@@PCI>$1ﬁJt¢IﬁF§J ofbrke pretentabdy maysdeg abl e

edli dydronapelah act ong wh ldeDbevat i:@ﬁétpﬁ&ﬁ%t in
0. 001% by wei ght™ and, preferably about_ 0.01% up 't

&b ORT BH% L wePght ; - 1 R@ PP et e?%%??loﬂ'orﬁhé‘-ﬁb%ﬂsmn'

Q:beJa%t ®abadn20%ae) ghilpese e@sraﬁas@@lp@ndzhﬁg vm ghkte
th co ostl r artl{ ec1f|c COIT'%OSItI 1

T S e e, i EhtedT g STt an "deroso
di dnydy soineipet aahmptmfr.é trepdlspatsednposi tions of the

- I r
R o R L GR0 BEd o AR R U R E St
rcéﬁmﬂ%ﬁfﬂecécﬁm%m tion will include a carrier and

contain about 0.001-50% wei ght of the disclosed
compounds, d such co ound is usually jn intimte

M xt Ure S FFPLR PTG 1S P bri nPR He? bt PFE TrateiR e Lent

article include low tox1c1ty, resistance to loss by
water immersion or sweating, low or no odor or at least
a pleasant odor, ease of application, and rapid
formation of a dry tack-free surface film on the host’s
skin. In order to obtain these properties, the
formulation for a topical insect repellent article
should permit insect-infested animals (e.g., dogs with
fleas, poultry with lice, cows with ticks, and humans)
to be treated with an insect repellent composition of
the present invention by contacting the skin, fur or
feathers of such an animal with an effective amount of
the repellent article for repelling the irasect from the
animal host. Thus, dispersing the article into the air
or dispersing the composition as a ligquid mist or fine
dust will permit the repellent compositiora to fall on
the desired host surfaces. Likewise, directly
spreading of the ligquid/semi-solid/solid repellent

article on the host is an effective method of
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into position for repelling conmon insect pests, such
as biting insects, wood-boring insects, noxious

wonemoses19 househol d pests, and the |ike. The PCT/US2005/040146

conpositions of the invention ma be fornul ated and

packaged so as to deliver the product in a variety of

ftxnbnsabnahgdith@ asird s utfi ahe Suspensiton, acreaigctive
t, <0 f r r ng on the

pre gﬁ?egf %%h §(§g%%é§9(%ﬁgé§¥gﬁéﬂ may be an

aerosol conposition adapted to di sperse the

di hydr E%B%tlﬁlle%@sor&ﬁ HHO R AHITOSRRSH €1 bh VWi S be

a conpressed gas . Desirable praoperties of_ a topica

Ur%eét a?eﬁeltloéﬁlcaéf e rﬁﬂﬂ?&elefr&w 3oxietey, tnclude

r@si:st apeenbto 1&&&&@1@ ﬁ/@)tercdll’ﬁ’@fée om@u@ﬂ\eatgmys,

| ow or no _odor aor, ast .a nt. odor

SrRRRY 881 Sand F I For HAToR IS SRS 1R i

suwbduetéluelgn U lEhehoists stskian)., Inelorwer deoddrtaits,
RLOP es, r ns

R T e e e

mrﬁnpel@ép@s, (@o@s witidnd |sseps poud thath slhove esoaps) .

cows with ticks, and humans) to be treated with an

i nsect repellent conposition _of the present invention

by conf&dfi AGVERE 198 RlFurredr st erisudt an

MH?FrWFEbe&ﬁl%{cft@ﬁil d \tﬁmﬁﬁ aQ;‘f iﬂl@acﬁtﬁpﬁéé@lﬂfents in a

tic ar, el l,in |nsect rom t nlna ost

S Eelyo Bk, SFRG T a TRAL IR o I RRay o i (B a8k by

dirspersing Eheseormnsidcmmcaﬁsmdbm|;drcpri1$¢tse)rwnfllne

%n%hﬁ%hh 'IE‘tt U%efr{eeé%féé er’l}(lg)\iﬂ"é%&@ 1900 z]!u? faldcon

esi r OSt Surrtaces I rect
ﬁﬁeaéﬂﬁgtoﬁom@@ﬂhtemrw%ferﬁhes@mwwcpr@ rb@béﬂ@nt
albhebenoant be FRest v A efd eat |d’ﬁ§'l etalactone

ofconta tin e surface of .the host th a effectl
E%Eh?a f 2 écﬂgﬁ’eltll'@j& %hﬁ%?su%“i%?vg%%ﬁéd“r M d?r
thehpdeserpeitaventdcare avdeh miiye s thereof include, but

are not limited to: air fresheners, candles, other
scented articles, fibers, sheets, cloth [e.g., for
clothing, nettings (mosquito netting), and other
fabrics], paper, paint, ink, clay, woods, furniture
(e.g., for patios and decks), carpets, sanitary goods,

plastics, polymers, and the like.

The dihydronepetalactone compositions of this
invention may be blended with polymers, which may also
involve a controlled release systems. Compatible
polymers may or may not be biodegradable. Exemplary
polymers are high-density polyethylene or low-density
polyethylene, biodegradable thermoplastic
polyurethanes, biodegradable ethylene polymers, and
poly(epsilon caprolactone) homopolymers and
compositions containing the same as disclosed in U.S.
4,496,467, U.S. 4,469,613 and U.S. 4,548,764.
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used as a topical insect repellent articles , include
(but are not limted to) : colognes , lotions , sprays
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foam products (e .g . , shaving foans) , nakeup
deodorants , shanpoo, hair Iacquers/hair rinses , and
personal soap conpositions (e .g . , hand soaps and

baﬂﬂs v | test o
the use AR s ac$o%£5n§ ForaaBe ot
r @@ezlarmﬂgsequm ovarsetys ofepetienesmatehighsaisa

A4 ®ds HALERC kﬁnpé{séﬂ’é e§£§ent IbEseoPULURQ ity of
consunable products wi general ly, but not

néCessaridy, conprise an insect repellent conposition
of the invention but will contain an effective anmount

of d|h Q%} petalactone es, that can be

]
pr ov R B e s aseth b STetve 58
nmkamﬁsathﬁienﬁpmnm$MMeCQn®umea topshdérdtmohedhtno

a'c{)ero;s%’ ot Seffé@{l‘gx%{%[»eep% _f&ﬁt Sceﬁéﬁg . ﬁé%ﬁ%k%ia’l ly

heets |
névE ing Yaroseps 1 bemietp T e@d)ct s apde oohéy $éﬁecbs}7e in

PRRArL {RAL R} coﬂ@&utﬂ@é’d YORds inbunAttyr8s(Bucl as:
for patlos and decks) ,_carpets , sanitary goods ,

plPastdtts(or pepymersePe bkt el | fkearrpe, based on total
dw@a@m{;ﬁpej adaaal; pﬂﬁs clom)pst&l Md\?ﬁp@ﬁrhhdaﬁ ,;:amve_nfbaln
en Wi th po ) iC al so inv o
G151 i 56 @3t STATbHE"C CONPSET bR BoryRer & hay2 5
omamllmnt bien i odegraetabl e . Exenpl ary pol yners are
hi gh-density pol yet hyl ene or | ow density pol yethyl ene,

bi odegr adabl e t her nopl asti c pol yur et hanes ,
bi odegriafm@dl vt hyhe ecpPynes sare akaowel yatepsil on

C%ngdﬂﬂdgﬁﬂtHE%W%M%ﬁ@@mﬁﬁﬁnQoﬁQSPﬁ§'%éﬂ@édcﬁgbihﬁtng
t he same as dlsclosed | 496

4690 }@Lg%ﬁaqqyl%a 9 8159}8 as 7BRET as the primary acf::Lve
lrhmﬁknnﬁﬂﬁtahaﬁé§@mse@ﬁec@mpbsmuhehbyadvantageous

for use as repellent materials in

Finally, in addition to the natural repellent
properties of the dihydronepetalactone mixtures thus
prepared, the compositions also possess a unique and
pleasant fragrance. The fragrance notes of the subject
compounds make them useful in imparting, altering,
augmenting or enhancing the overall olfactory component
of an insect repellent composition or article, for
example, by utilizing or moderating the olfactory
reaction contributed by one or more other ingredients
in the composition. Specifically, the
dihydronepetalactones of the invention or mixtures
thereof may be utilized to either mask or modify the
odor contributed by other ingredients in the
formulation of the final repellent composition or
article, and/ or to enhance consumer appeal of a
product by imparting a characteristic perfume or aroma.

It is expected that the pleasant fragrance of
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preparations of the present invention for a variety o
f reasons . First, the conpounds are cost effective to

wonroe@wses19an i mportant consumer considerati on ROEMWS2005/040146

choosing an effective repellent. Many commercially
avai |l abl e repel l ent products are only effective in
tdehgtirvelepetaneentsas sdwi dimpoiseelswd imglagymatteasppeal

- 30% N i_ar, |
%6 gt UpelR' ThatEroLhen shRelss et ot WAl 2
erafploayl adilycPEEEs repel | ent concentrations of 6.25-2

5%repellent in a carrier. Secondly, the conpounds are

known natural conpounds, thus overcom ng concerns
r ai se@RyArREEPSFR hetteneRearcaltsiesdc SRS BEEET HsST he

g!éis@ﬁiﬂbe@Ptithdbngfgﬁi eol/ 31 , seps! :fqutecpm'aml | Sirit OIS,

in .in addition to the _natur, repel | ent

500 R FraEBof S KPRy G BREFoLl detofalr At &8 fhiart
beepaifedort hé 1cpuposbteens al so possess a uni que and

pl easant fragrance. The fragrance notes of the subject

conpounds nmake them useful in inparting, altering,
augment i ngWoerenhdmei agmphsitvieraldf ¢ifiactioryention is
CRORQRER, Bk sAR1HASGCE s 8BRLEE RN P MRGR! hi BT
article, for_exanple, by utilizing or noderating the
PP&EEAYIr e REVILOH c OREEPBUCEIPHF S6h @ foro e 1t her

chaiseditemtes| b?f the-€ampOsbibeRendRECIifd Giad Ine Hhe
dr onepet a ﬁctones of %ggeinv ntion, or m xt.ures
|

d
EROFESEoRty DEIGER | 0B EHoerIRBE eI G IS t he
ecorl icantlyl buted deys ot bethengpadirentys ithdtheone or more

f #§§J%n. f H@g;éhg | repgllant oSt

¢ £ e AMRAS Vea
grgn%.e, ané{?l Oal' 0] enﬁan&; cgﬁsunex% app'ea]]yl cO)Erfi:a(:le or
pesguabedy mayp&et ipgegeaharac tée smPqsErfiare or In an
AN @R alcli viS cRIBEGL Bnthah ol cR! easaNte dAN NG of
of di hydr onepet al act ones wi || possess nmuch greater | |
gaﬁgapnventlon may be stated or described as consisting
essentially of certain components, in which embodiment
components that would materially alter the principle o=f
operation or the distinguishing characteristics of the
composition are not present therein. In a further
alternative embodiment, the composition of this
invention may be stated or described as consisting of
certain components, in which embodiment components

other than impurit-ies are not present therein.

Where the indefinite article “a” or “an” is
uged with respect to a statement or description of the
presence of a component in the composition of this
invention, it is to be understood, unless the statement
or description explicitly provides to the contrary,
that the use of such indefinite article does not limit
the presence of the component in the composition to one

in number.
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to consuners than other insect repellent conpounds,
particul arly DEET. Di hydronepetal actones and their

woew/0E69al so described in U S. SN 10/ 349, 865pcTiusems/040146

January 23, 2003, which is incorporated inits
entirety as a part hereof for all purposes . Were
trie conposition of this i I&MMON i s stated or
descri bed as conprising, including, containing, having
, being conmposed of or being constituted by certain
conmponents, it is to be understood, unless the
stralenent oL deseription explicitly provides to the
contrary, that one or nore conponents in addition to
those explicitly stated or described may be present in
Lhe COTTDO.S.I timn iHeett Q%é;;%l‘?;ém’t/ec@rﬂﬁ@ﬂiﬂﬁﬁh comprising
ver of this invention e
oT8F i e AT, HA Tt s Pho® CBLBREFRl P
C@Imydrommpﬁmwmuuatone1a%&rébEﬂbmdrnenfepnnpeneam$ by the
$ %qﬁfyg,ally alter the principle o operation
%e - Tstinguishing characteristics of the
conposition are not present therein. In a further
al ternative enbodi ment, the conpesition of this
i nvention may be stated pr descrijped as consi sting of
certain conponents, in ' di ment conponents
other than inpurities aré ent therein. Were
[ [ Os used with

of a conponent in the conposition of Jthis invention,
it ist o be understood, 2
description explicitly provides tlo the contrary, that
the use of st ch indefinite artifcle does not |limt
the presence of the conmponent in'the conposition to
one i n nunber. CLAI M5

(b) an alcohol selected from a (i) C¢~Csp linear,
branched or cyclic alkanol and (ii) a Ci9~Cso alcohol,

and (¢) an ester.

2. A composition according to Claim 1 further
comprising a Cg~Ci linear, branched or cyclic alkane

polyol.

3. A composition according to Claim 1 Ffurther

comprising a Cs~Csoo polyethylene glycol.

4. A composition according to Claim 1 further

comprising a Cy~C40 polyethylene ether glycol.
5. A composition according to Claim 1 further

comprising a Cj5~Ci40 polyethylene glycol ether of a
Ci12~Ceo alcohol.
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What i s claimed i s : 1. A n insect repellent
conposition conprising (a) a di hydronepetal actone , or

wa 20060650812 of di hydr onepet al act one st er eoi SONEPET/US2005/040146

represented by the general formula : (b) an al coho
selected froma (i ) C6- C2 Olinear, branched or
cyclic alkanoR awmthasitisorCErCaibdabgobol Claandl (£Qriaher

ec,sérﬁ‘gaels& a %‘{?8%‘%%8?@9%9?%@9 127 %'t??ce{]r of a

fur r compri si nea branch
dﬁchpeoéﬂKaﬁbOéolyol : A conp03|t|on according to
Caim1 further conpr|5|ng a C4 400 polyethylene
glycol . 4 . A conposition according to Claim

further é%nprﬁsﬁﬂ?R?%&F¥9ﬂx?ﬁﬁﬂﬁéﬁ?@I%ﬂec%@H%r1 further

gtymerisng A paaeimasjtion according to daiml
further conprising a Cl16-C140 pol yethyl ene gl yco

ether of a Ci -C60 alcohol .5 . A conposition
according7io &l @iompb fiur tdre ra axorgad i 4 ngo aCCGltr A 4Gherein

| | .6
cais ariains, sl el Qo e ORI CoMlerady of
peg Etehparaben. i3 aPeitc AP EPPYgLlParabailm 6
whes el & i}_ga%no%@ﬁn B@t}%ﬁéaﬁﬁékﬁ‘é&f@%fﬂﬁy%%&ben,

conS|st|n of net araben ethyl ar apen,

PP PaY %§ﬁ‘ %oﬁ% %@ypba%%%ﬁfaben

i sobut yl par aben, |sodecylparaben benzyl par aben and
phenylpanben osi tion.accordi to C

further conprlsFﬁ?RMﬁf%ggﬁ)aclg %ﬁﬁ%s??lgg W cor %%%1ler

tao@hai sardowkerteim t he ester conprises an ester of a
Cl12-C40 carboxylic acid and a C38-C40 pol yet hyl ene

gl ycol

9. A compesition according to Claim 1 wherein
the ester comprises an ester of a C;3~Cy carboxylic

acid and a Cg~C4 polyethylene glycol.

10. A composition according to Claim 1 wherein

the ester is selected from the group consisting of

(a) Amyl, Methyl, Butyl, Ethyl,
Ethoxyethanol, Ethoxydiglycol, Tetrahydrofurfuryl,
Iscamyl, Isobutyl, Isopropyl or Propyl Acetate;

(b) 1Isobutyl, Methyl, Stearyl, Octyl,
Lauryl, Myristyl or Palmitoyl Benzoate;

(c) Dimethyl Phthalate, Glutarate, Maleate,
Adipate ox Succinate;

(d) Octyl, Lauryl, Myristyl, Palmitoyl or
Stearyl Salicylate;

(e) Glycol Oleate, Palmitate, Stearate or
Ricinoleate;
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10 . A conposition accordingt o Claim1l wherein the
ester i s selected fromthe group consisting of (a)

wamyde/o503vet hyl |, Butyl , Ethyl , Ethoxyetha. noPCT/US2005/040146

Et hoxydi gl ycol , Tetrahydrofurf uryl , Isoanyl,
| sobutyl, Isopropyl or Propyl Acetate,- (b) Isobutyl,
Met hyl, Stearyl, Octyl, Lauryl, Mristyl or Pal mtoyl

Benzoate, - (§) %H@&M' IPQJ@@éékgt'e,GW?E%E%thate

+A ate oar Succinate ; , Lauryl
F8tyi7 , Palmtoyl or St earyl Sal icylate, - (e)
Glycol C]eate Palm'tate , Stearate or

Ri ci nol eate, - I ost ear state or
Oeate ;: (g}9 9‘? y%&ce%*gte ﬁpaﬁ)éf%gﬁactlﬁ%tate'
Usamabe s, Qxttaustte cor Gleaatt@;- (h) | sost earyl
Benzoate , Lactate , Neopentanoate , Cctanoate |,

Pal mtate or Myristate ; (i) Isoanyl Laurate ; (j )

| sobutyl MyfRst ateost panyt aBenzpetar gbaatte tor,

L@k €anochke, |§@t9§ﬁ)dadé0d§8%9‘t‘%%e’ oF’Ia' £ 8461

Stearate , (L) Isodecyl Ctrate, Hydroxystearate,
Laurate , Myristate, STeopentanoate, Palmtate or

Stearate ; (1) |sapmepyl rBydroxystearate , |sostearate
, Lanolate , Laurate, Linoleate , Myristate , O eate,

Palmtate or St earat (n) Methyl Hydroxystearate ,
Laur at e, | sOdt earsatter £ yiW Mystistteate O Bltei tatRgl it at e

P8R AL O o P ALHONRLE

(k) Isocetyl Isodecanoate, Palmitate or

Stearate;

(L) Isodecyl Citrate, Hydroxystearate,
Laurate, Myristate, Neopentanoate, Palmitate or

Stearate;

(m) Isopropyl Hydroxystearate, Isostearate,
Lanolate, Laurate, Linoleate, Myristate, Oleate,

Palmitate or Stearate;

(n) Methyl Hydroxystearate, Laurate,

Isostearate, Myristate, Oleate, Palmitate, Stearate or

Pelargonate;

(o) Polyglyceryl Myristate, Oleate,

Pentastearate or Ricdinoleate;

(p) Stearyl Acetate, Benzoate or Lactate;

(q) Phosphioric acid esters and diesters of

Ci6~C140 polyethylene glycol ether of C1,~Cg, alcohols;
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(o) PolygXyceryl Myristate , O eate, Pentastearate or
Ricnoleate,- (p) Stearvl Acetate , Benzoate or Lactate
WO 20p6)056319sph or i ¢ acid esters and di esters BETWMS2008040146

4 pol yethyl ene glycol ether of C 2- C6 al cohols,-(r)

G yceryl Caprylate, Caprate, Hydroxystearate,

| sopal mit ate) | sGdvearatle Canry biteet eCaniaiat e,
Great ooy di b0k-gate, 1dhohenat 8reWhissatarakal Nl ate,
Stearate or. Ricinoleate, - and }(Ssé Propxl ene G.ycol
HyaroXyt eareed e dostelrate; sieglsprate;alfvadstate.
LpaDhiedies, Myt icsiaites It @Nol ealeat el eatie or

Caprylate. 11. . conposition according to Claim1l
fornulated as a liquid. 12 . . conposition according

to daim1l f®) nuikxtadylesna Gbycoh. Hydroxystearate,

Isostearate, Stearate, Laurate, Linoleate, Myristate,

Ricinoleate, Oleate or Caprylate.

10 11. A composition according to Claim 1

formulated as a liquid.
12. A composition according to Claim 1

formulated as a lotion.
15
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