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variety of products, for example, cosmetics, perfumes, personal

care products, oral hygiene products, confectionary, cigarettes,
cough drops, nasal inhalants and the like. 8See, also U.S8. Patent
No. 5,703,123 to Pelzer, et al.

Menthol has also been applied as a topical antipruitic,
and in veterinary medicine as a mild local anesthetic and
antiseptic, as well as an internal carminative and gastric
sedative. See also, U.S. Patent No. 5,124,320 to Ivy et al.

Menthol and various of its analogs have also been found
to possess anti-fouling activity. See published International
Patent Application No. PCT/01/40929.

Menthol has been disclosed as one of several components
of a miticide in JP 4305505A, and as the essential constituent of

a cockroach repellent in JP 55104202A.
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safe and effective insect repellents based on natural compounds.

Summary of the Invention

It has now been discovered, in accordance with the
present invention, that carbonic acid derivatives of menthol
and various analogs thereof are very effective insect
repellents.

In accordance with one aspect of the present
invention, there is provided a method for repelling insects
from a site, which comprises applying to the site an insect

repelling amount of a compound of the formula:
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bond;

n is O or 1; and

R' represents a radical selected from the group consisting of
substituted or unsubstituted hydroxyalkyloxy and substituted
or unsubstituted hydroxyalkyl, when n is 1; and R represents
an alkylamine radical when n is O.

The method ig effective for repelling insect pests from
animals, e.g. humans and livestock, plants, plant parts, seeds
and from inanimate objects, as well.

In accordance with another aspect of the present
invention, an insect repellent composition is provided which
comprises a compound of Formula I, above, and a sustained
release carrier.

The compounds described herein may also be used as a

component of cosmetic or personal care compositions, as well as
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repellents against a wide variety of insect pests.

Tn published International Application PCT/IN02/00228
menthol propyleneglycol-carbonate and menthol ethyleneglycol-
carbonate are disclosed as ingredients of a “cooling cum
moisturizing agent” for use as an optional component in an anti-
itch formulation. Insofar as is known, however, the compounds
described herein as being useful for the practice of this
invention have not previously been disclosed or suggested as

having insect repellent activity.

Brief Description of the Drawings
Figure 1 is a bar graphic of experimental data showing
dose dependent inhibition of mosquito biting by application of a

lotion containing various concentrations of racemic menthol
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Detailed Description of the Invention

Compounds used in the practice of this invention are
available from commercial sources, including Symrise & Co KG and
Takasago International USA, among others. The menthol carbonate
derivatives may, if desired, be prepared from readily available
starting materials, in the manner described in U.S. Patent No.
5,703,123 to Pelzer, et al. and U.S. Patent No. 3,419,543 to
Mold, et al.

The following definitions apply with reference to
compounds encompassed by Formula I, above:

The term “alkyl” refers to straight- or branched-chain
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The term "“lower alkenyl” refers to straight- or
branched-chain, unsubstituted, unsaturated hydrocarbon groups of
1-6 carbon atoms. Examples of lower alkenyl groups include
ethenyl, propenyl, butenyl, pentenyl and the like.

The term “substituted alkenyl” refers to an alkenyl
group substituted by, for example, 1-12 gubstituents, and most
preferably, 1-4 substituents. The substituents are the same as
those described above with reference to the alkyl groups.

The term "aryl” refers to monocyclic or polycyclic
aromatic hydrocarbon groups having 6-15 carbon atoms in the ring
portion, such as phenyl, naphthyl, biphenyl, indenyl, fluorenyl

or the like, each of which may be substituted.
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Preferred compounds for use in the practice of this
invention include: menthol propyleneglycol-carbonate, isopulegol
propyleneglycol-carbonate, menthyl-9-hydroxynonyl-carbonate,
menthoxy-propane-1,2-diol, and N-ethyl-p-menthane-3-carboxamide.

The menthol propyleneglycol-carbonate and analogs
described herein have been shown to be effective repellents of
a wide range of insect pests that are harmful to man, either
directly as disease vectors, or indirectly as destroyers of
crops, food products, or textile fabrics. As exemplified
hereinbelow, remarkable repellent effects have been achieved

with respect to flying insects, such as mosquitoes and house
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ol eander aphld Aphls spi raecol a, spirea aphi
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Benmi sia tabaci, sweetpotato whitefly, Brachycol us

jackeesacl shecimlekatiphid, o Brieiicer ypecidy awsiitge, which .
cabbage aphid, Cavariella aegopodii, an aphid,
the Cemptapis Slarcahibddanemgif magged osedias aplpedlebysaphi s
~apiifolia, rusty-banded aphid, Hyperonyza |actucae, an
inclyghi tdhe f9lplaphing:erysim, turnip aphid, Macrosi phum
euphor bi ae, potato aphid, Macrosiphum | uteum orchid
APHIBSKi d, Mel anaphi s sacchari, sugarcane aphid, Mzus
ornatus, ornate aphid, Myzus persicae, green peach
Acyraphsdphdeameis dphiésinfdlmainbeen esgleint meddbdd billyines,
aphi d, Neotoxoptera fornpsana, onion aphid, Patchiella
Soybean aphld Aphis gossypili, melon aphid, Aphis
middletonii, erigeron root aphid, Aphis nerii, oleander aphid,
Aphis spiraecola, spirea aphid, Aulacorthum circumflexum,
crescentmarked lily aphid, Bemisia tabaci, sweetpotato
whitefly, Brachycolus heraclei, celery aphid, Brevicoryne
brassicae, cabbage aphid, Cavariella aegopodii, an aphid,
Cerataphis orchidearum, fringed orchid aphid, Dysaphis
apiifolia, rusty-banded aphid, Hyperomyza lactucae, an aphid,
Lipaphis erysimi, turnip aphid, Macrosiphum euphorbiae, potato
aphid, Macrosiphum luteum, orchid aphid, Melanaphis sacchari,
sugarcane aphid, Myzus ornatus, ornate aphid, Myzus persicae,

green peach aphid, Neomyzus circumflexum, crescentmarked 1ily

aphid, Neotoxoptera formosana, onion aphid, Patchiella
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root aphid, Pental onia nigronervosa, banana aphid,
workepabsss phum nmai di s, corn | eaf aphid, Rhopal BET/pR2NI/026900

nynphaeae, waterlily aphid, Rhopal osi phum
reaumyE i abeRIR FAOLs 2PhH4 c Y G OapAI B ITTRHIRIPIOERa. Panana
aurantii, black citrus aphid Toxoptera citricida,

aphigy oRAcRd 1 siStaEn Il diRs i GOFRapRrs deltichi Khopakoapmirgn
ANTS: Anoplolepis | ongipes, |onglegged ant, Pheidole
nymphagae epfaierlilyi gheide il opdPRiR & WFsPdomi BR YL ant s,
. Lasius spp., Cornfield ants, anponotus spp.,._ .
ricec PPl MRt antieXOPEGEHTHHAFER L/ s%%é?k HarFEsSt 8P ARL s,
Tetranori um caespti um pavenent, ants, . Mononorium | |
TOXQBEEF%a?ﬂ%EIﬁiﬁEVagﬁoﬁﬁn%%tqgﬁléﬁBb@isv?ﬁﬂQEéﬁﬁﬁthF%ﬁ1C15'
a tg, Li nepi thema hum le, Argentine ants, Sol enopsis
an a?Bb. "Fire ants, Tapi noma nel anocephal um Ghost ants,
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ants, Linepithema humile, Argentine ants, Solemopsis spp. Fire
ants, Tapinoma melanocephalum, Ghost ants, Crematogaster spp.,
Crematogaster ants, Paratrechina longicornis, crazy ants

Anoplolepis gracilipes, yellow crazy ants,

BEETLES :

Adoretus sinicus, Chinese rose beetle, Anthonomus eugenii,
pepper weevil, Anthrenus sp., Carpet beetles, Apomecyna
saltator, cucurbit longicorn, Asynonychus godmani, Fuller rose
beetle, Attagenqs Mezatoma, Black carpet beetle, Carpophilus
hemipterus, driedfruit beetle, Carpophilus humeralis,
vellowshouldered souring beetle, Chaetocnema confinis,
sweetpotato flea beetle, Coleoptera, a beetle, Cosmopolites

sordidus, banana root borer, Cryptorhynchus mangiferae, mango



9 WD 2005/ 025313 PCT/ US2004/ 026900 weevil, Cyl as
form carius el egantul us, sweetpotato weevil,
waEbkoosoes3es nus subtruncatus, Fijiian ginger weeRCT/1S2004/026900
Epitrix hirtipennis, tobacco flea beetle, Buscepes
weeyidst fCGadeisafusni Mesitusl BdEasn SWREE, Pelvabep¥eed lweevil,
Harnonia ax_Vridis, Milticolored Asian Lady Beetle,
Elytiypetihene subt olrseitnss, FLf Dpirc @lindet Resell, mmiader na
serricox-ne, Cigarette beetle, Lema trilinea,
hirtipeglisnetopatai dleaebbetld, HAusedpeespdsffaddddtais, West

vegetable weevil, Maruca testulalis, bean pod borer,
Indi@pliveatpanaist omesdlli, SHasweetp elxdt-ddy s nenlarieiol ored
Orchi dophilus aterrimnus, orchid weevil, O chidophilus

Asigyeiledyi Raeble, |HEgsdhenanehiabamervis), , tosyZaaphidtudorer,
nmercator, nerchant grain beetle, Qi orhynchus
Lasigdeginac gbki $goord, bt ganetesa [heePdpi | Lema | apiinirea,
Japanese Beetle, P-rotaetia fusca, mango fl ower
threasddned, poS ey disiakdepahi sbrderBeuds £ ei bbet vegetable
Tribolium castaneum red flour beetle, Tribolium
weeviidnf Hegnra cord tusled 16| opparbamtd doreXy| eohias af finis,
a scolytid beetle, Xyleborus crassiusculus, a
anasg@glopeil 8s bewtdatpokptbe boins Homeri c rakidepisidalsyt i d
beetl e, Xylosandrus conpactus, black tw g borer,
atemgpimys, aprRideyqeviér a0rdtidarddilredrereEuispeman heneyr
bee, Xyl ocopa sp., Carpenter bees, BORERS: Maruca
orchigs wgpHi s, VBEATPHEdUH JrYTCa tost r PAT eheiibidraliins beetle,

. Eur opean corn borer, . .
Otiorhynchus cribricollis, cribate weevil, Popillia Jjaponica,

Japanese Beetle, Protaetia fusca, mango flower beetle,
Stegobium paniceum, Drugstore beetle, Tribolium castaneum, red
flour beetle, Tribolium confusum, confused flour beetle,
Xyleborus affinis, a scolytid beetle, Xyleborus crassiusculus,
a scolytid beetle, Xyleborus fornicatus, a scolytid beetle,
Xylosandrus compactus, black twig borer,

BEES:

Apis mellifera, Africanized or European honey bee, Xylocopa
sp., Carpenter bees, \
BORERS:

Maruca testulalis, bean pod borer, Ostrinia nubilalis,

Buropean corn borer,

10



10 WD 2005/ 025313 PCT/ US2004/ 026900 BUGS: Anti ant he
expansa, sol anaceous treehopper, Coptosona
woanuslogggiamma, bl ack stink bug, Cyrtopeltis nOBPEBUSHN4/026900
tomato bug, Draecul acephal a m nerva, grass
BUGSshar pshoot er, Enpoasca stevensi, Stevens | eaf hopper,
Gnor i nosphaeroma sp., pillbugs Hyal opepl us
Antipethdcégimsat, r andpasentvd ngeehpbpat, optosdeni ptera, a
bug, Lanenia caliginea, a fulgorid planthopper, ’
xanthepirsmad | ddeckpptiniSibwer fdysitopképi®ourdes tusi vEbratas,
Eastern Box bug, Leucopoecila al bofasciata, a
bug,f PeabopperepHdkomiraisa, asalsi shaygshoduedi,afimbbased,
Nabi s capsiform s, pale dansel bug, Nezara viridula,
steveogt hes revpree A es Chokpdug, Gidysmgsphaenerd \eaguspiilbugs
| ygaei d bug, Nysius nigriscutellatus, a |lygaeid bug,
Hyalppapt e mehldcidosi ebratswstianikwboged Rdeardd dugs
quadri macul at us, bean caspi d, Siphanta acuta, torpedo
Hemipgra. Spananodicsesial bottsicieat us, fwhyawidhirkes thopper,
. fleahopper, Spissistilus festinus, threecornered
Lepigimp4l flac hepiper S1lvarbpragdsrieresasi el vitdiagus, Eastern
del phaci d, Vanduzeea segnentata, _Van Duzee ,
Box {ogehbppernoscAdrl BSbofayeinider s fyurriRfte u @l asmeBaan
caspid, CATERPILLARS: Achaea janata, croton
basadgrer Best andisey Silepidr MR CPpPsiipErks, MR, dagFehs
ci ngul at as,  sweet potato hornworm  Agrotis _ipsilon,
bug pINgERT 8 uY WOt L 2ans PBF BB Trese FEARK NG c dis1us

| eafrol | er,. Anacanpt odes fragil,ari,a, koa haol e | ooper,
nemogHygous, a lygaeid bug, Nysius nigriscutellatus, a lygaeid

bug, Plautia stali, oriental stink bug, Pycnoderes
quadrimaculatus, bean caspid, Siphanta acuta, torpedo bug,
Spanagonicus albofasciatus, whitemarked fleahopper,
Spissistilus festinus, threecornered alfalfa hopper,
Tarophagus colocasiae, taro delphacid, Vanduzeea segmentata,
Van Duzee treehopper,

CASPIDS:

Pycnoderes guadrimaculatus, beaﬁ caspid,

CATERPILLARS:

Achaea janata, croton caterpillar, Acrolepia assectella, leek
moth, Agrius cingulatas, sweetpotato hornworm, Agrotis
ipsilon, black cutworm, Amorbia emigratella, Mexican

leafroller, Anacamptodes fragilaria, koa haole looper, Anua

11



11 WO 2005/ 025313 PCT/ US2004/ 026900 i ndi scri m nat a,
guava noth, Cadra cautella, alnond noth, Chrysodeixis
we@eiosezize3 green garden | ooper, Conoderus anpPCT/OB100£026900
@l f wrewrm Cryptoblabes gnidiella, Christmas
indibkertyi nebaorgaaver yptbphteiiaa calikeplida,altwads eetdivpr m
C.ryptophl ebi a orabrodelta, litchi fruit noth, Daphnis
Chryetel x1is obeander, hgwkemaidrdebell bap gt at@rrapdeswedcor n
maggot, Enpoasca sol ana, southern garden | eaf hopper,
amplHedy I ¢pt acudl facklrewnin, cogariwblbbabroni@iel lde| Cooyetpzs
zea, corn earworm Hellula wundalis, inported cabbage
berryerabworm Kelfgrtiophll ybopetr Biapeldaa, koa omdyqrimwor m
Lanpi des boeticus, bean butterfly, OQhreis fullonia,
CrypRaphf ebid ramtrqreditei nil natin frRékopbtas Ranlads banaha
ski pper, Penicellaria jocosatrix, nmango shoot
oleapdeer bavk arqth, Péeildropda Bauci dcedapiegrssy toutmopasca
Pht hori maea operculella, potato tuberworm, Pieris
solamapaesutinpor teeddeabbagthrannr  PHetEL fata xo M ddbiughi a,
di anondback noth, Spodoptera exenpta, nutgrass
cocagry wer iy o SprrtopledE goe U £ eahe 60T AT PRANT SsdlHdea
recurvalis, Hawaiian beet webworm Strynon echion,
undd Igige tnp et eth cahlpeger PeHworrti & fPtsR al nrorazaisadéa
| ooper, Vanessa  cardui, painted | ady butterfly, |
comatOCRIROACHES: Laniiglssr Gee et @i Pepn H%é‘%?i’éf-]ﬁ’ead)t Teis
cockroach, Bl aberus  discoidalis, discoid cockroach,
ful lgngey aPoft Bt d9Ud B PEFTT MotHek PEACRIIH GE6ryi §anana
. fum gata, Cuban, burrow ng, cockroach Di pl opt er.
skipnfet AERICHEETIE TSR END A58P0sSBRgt i ,rpdﬁgér'
dwel I'i ng cockroach, Grgnghador hi n%tgort ent osa, Nhi ig'wgl

Peridroma saucia, variegated cutworm, P orimaea opercu
potato tuberworm, Pieris rapae, imported cabbageworm, Plutella
xylostella, diamondback moth, Spodoptera exempta, nutgrass
armyworm, Spodoptera exigua, beet armyworm, Spoladea
recurvalis, Hawaiian beet webworm, Strymon echion, larger
lantana butterfly, Trichoplusia ni, cabbage looper, Vanessa
cardui, painted lady butterfly,

COCRKROACHES :

Blaberus craniifer, deaths-head cockroach, Blaberus

discoidalis, discoid cockroach, Blatta orientalis, oriental

cockroach, Byrsotria fumigata, Cuban burrowing cockroach,

Diploptera punctata, beetle roach, Eublaberus posticus, Cave

dwelling cockroach, Gromphadorhina portentosa, hissing

12



12 WO 2005/ 025313 PCT/ US2004/ 026900 cockroach
Leucophaea nader ae, Madei ra cockroach, Peri pl aneta
wa@pmsiozsna, common Aneri can cockroach, Periplan@ﬂa&mmmnamo
brunea, brown cockroach, Periplaneta fu nosa, dusky
cockyrarh cbﬂmﬁzi_fﬂséﬁmreéﬁa@ellaﬁpywlema@%m
roach, Supella |ongipal pa, brown banded cockroach
amerficERS; CENERbAEFHAF Y esoFkadash BRat Felanata biiaga,
Si phonaptera, a flea, FLEAHOPPERS. Leucopoecila
browgy FerkEedHta Pexipl aanem Erl oigesaagds BuPrown cockroach,
al bof asci atus, whitemarked fleahop er, FLIES:
Schugdiepidabaryrididepmist | Fgeflgagrpeterinaldd: Bopgéoalpa,
nmel on fIy, Cer at opogoni dae sp., Chlrononidae sp.,
brows, ReRardCUHFRES | is, Gulf wireworm Contarinia
macul i penni's, bl ossom ni dge, Culicidae sp. Dasineura
—Egaﬁanglferae mango bl ossom m dge, Delia echinata,
carnation ti ot Della platura seedcorn naggot,
CtenaGrpraslf ?iﬂé%%% §PRGR?) mEgdot Lo Eur SEMFGREF Bae® sp.
1 Br oad headed flles M I|ch||dae sp. Small flies,
3y di dae sp. True flies, Misca domestica, house fly,

ia phaseoli, bean fly, Phoridae sp., Sciaridae

Ezéggggk—gghuliidae sp. Black flies, Syrphidae sp. Fl ower
dae Parasitic es, Tanyderi dae

Le”c§|6"’e§f‘1l?r1 ‘?ﬁfe%acgrc&ﬁ f 1T e eaﬁ?@?&% [ d ARGFORISER] et t o

alboga501at%§, whitemarked fleahopper,

FLIES:

Agilidae sp., robber flies, Bactrocera cucurbitae, melon fly,

Ceratopogonidae sp., Chironomidae sp., Conoderus amplicollis,

Gulf wireworm, Contarinia maculipennis, blossom midge,
Culicidae sp. Dasineura mangiferae, mango blossom midge, Delia
echinata, carnation tip maggot, Delia platura, seedcorn

maggot, Eumerus figurans, ginger maggot, Eurychoromyiidae sp.

Broad headed flies, Milichiidae sp. Small flies, Mydidae sp.

True flies, Musca domestica, house fly, Ophiomyia phasecli,
bean fly, Phoridae sp., Sciaridae sp., Simuliidae sp. Black
flies, Syrphidae sp. Flower flieg, Tachinidae sp. Parasitic

flies, Tanyderidae sp. Primitive crane flies, Therevidae sp.

Stiletto flies,

13



WD 2005/ 025313 PCT/ US2004/ 026900 FRUI TPLI ES:
Bactrocera cucurbitae, nelon fly, Bactrocera dorsalis,
weedosorsiz fruit fly, Bactrocera |latifrons, sol BOBUSINE026900
fruit fly, Ceratitis capitata, Mediterranean fruit
FRUITFEIESPr osophilidae sp. Fruit fly, Tephribidae sp.
Frart Tlies, GRASSHOPPERS. Atractonorpha sinensis,
BactRobk¥h: Ngesiasshopetsn fG9Nosaphabisra sRi-sallas,
| onghor ned grasshopper, Elinmaea punctifera,
oriecn@hkl oM Y ed vk abydt docdARHCPPERS:, Joipmaseausof anb;
sout hern garden | eaf hopper, Enpoasca stevensi,
fly,Stevensticaldappen, mepheiiraneshofasicd &1yt wo- spot t ed
| eaf hopper, LEAPNI NERS: Acrol epl p' psis sapporensis,
Droshbphal i ga®nmn rieaatr alwerredbedelibka swr chidiel fajies,
sweet potato |l eafmner, Liriomyza brassicae,
GrAssgopemkg ne | eaf m ner, Lirionyza hui dobrensis, pea
[eafmner, Liriomyza sativae, vegetable |eafm ner,
AtrddtbmePbNZ as iddnfsals), | pinlehimyednthessimdeaf, mMavewecephalus
Pj _yllocinistis citrella, Ctrus Leafm ner VM.YBUGS.
saltAntbeni Dengiamed §rafiiosgesyr,asd imead yiaug;t IAesw, coccus
brevi pes, pineappl e neal ybug, Dysm coccus
narmeehnesd pes;ydjday pi neappl e neal ybug, Fe-rrisia
virgata, striped neal ybug, Geococcus coffeae, coffee
LEAFHODPER®al ybug, N paecoccus ni pae, coconut 14

Empoasca solana, southern garden leafhopper, Empoasca
stevensi, Stevens leafhopper, Sophonia rufofascia, two-spotted
leafhoprer,

LEAFMINERS :

Acrolepiopsis sapporensis, Asiatic onion leafminer, Bedellia
orchilella, sweetpotato leafminer, Liriomyza brassicae,
serpentine leafminer, Liriomyza huidobrensis, pea leafminer,
Liriomyza sativae, vegetable leafminer, Liriomyza trifolii,
chrysanthemum leafminer, Pjyllocinistis citrella, Citrus
Leafminer

MEALYBUGS :

Antonina graminis, Rhodesgrass mealybug, Dysmicoccus brevipes,
pineapple mealybug, Dysmicoccus neobrevipes, gray pineapple
mealybug, Ferrisia virgata, striped mealybug, Geococcus

coffeae, coffee root mealybug, Nipaecoccus nipae, coconut
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WD 2005/ 025313 PCT/ US2004/ 026900 nmeal ybug,
Ni paecoccus viridis, hibiscus neal ybug, Phenacoccus
w@omsyppisdily Mexi can meal ybug, Pl anococcus citriPCT/UBI00£026900
meal ybug, Pseudococcus dendr obi orum dendrobi um
mealypapgy biigpaeqrsitfodd&é dés | deknesrdsrestyPUhc PABEaFESTes
meal ybug, , Pseudococcus_| ongi spi nus, | ongtail ed
gossypdlly gl P meGdgbtts PLARMAGTUS 6h5EHr £ HdaSybug,
M NERS: Mel anagromnmyza spl endi da, saff|ower stemmi ner,
mealybrgs: PRRYHBJUFC eégP%?r%né@adFaéw BRlyoud,
Br evl pal pus obovatus, ., privet mte, Brevipalpus
ja 18d c kI3 BaRErE Loy AP HbA,
bri onesae, papaya | eaf edgefoller, otetran hus
Pseudocergra| herEL SRiESp ol PRUCH sl MEPT8BRY e sFTRHARPEFUE,
. mango bud mte, Eutetranychus banksi, Texas citrus
VirhHnrd @P?ﬁﬁﬁafﬁﬁ&g%uﬁangiferus, mango spider mite,

Panonychus citri, citrus red mte,

Pse

MI -yphagot ax- sonenus | atus, broad mte, SiteropLes
fram num g%fSSJHéEL % neot arsonenus furcatus, taro
Mel3ngoGRERT d° It & Gt efBOt ar ETNEThTE BaFT 1 dus, cycl amen

nite, Tetranychus cinnabarinus, carm ne spider nte,
MITESS ranychus deserto.rum desert spider nite,

Tetranychus neocal i doni cus, v%%gtable nipgagk

AculgRS dHCPRRES. i RIS Ot GIF IS HdEr A EEIPa sk §PAVREYS

. ornata, Tuckerellid mte, Tuckerella pavoniforms,
PrivRIc RUEBY | TR PAPPEa™ SEUbesh 2 Japi Ot e M5%v0
Calégg¥%;p%§§%ge£§27lg%%%gglggggcgégeroEﬁgr, Eotetranychus
sexmaculatus, sixspotted mite, Eriophyes mangiferae, mango bud
mite, Eutetranychus banksi, Texas citrus mite, Oligonychus
mangiferus, mango spider mite, Panonychus citri, citrus red
mite, Polyphagotarsonemus latus, broad mite, Siteroptes

framinum, grass mite, Steneotarsonemus furcatus, taro

tarsonemid mite, Steneotarsonemus pallidus, cyclamen mite,

Te&ranychus cinnabarinus, carmine spider mite, Tetranychus
desertorum, desert spider mite, Tetranychus neocalidonicus,
vegetable mite, Tetranychus tumidus, tumid spider mite,
Tuckerella ornata, Tuckerellid mite, Tuckerella pavoniformis,

Tuckerellid mite, Varroa jacobsoni, Varroa mite,
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Actias luna, Luna noth, Anisota sp., Gakworm noths,
Ant heraea pol yphenus, Pol yphenus noth, Autoneris io,
WO 0005024313 Cal | osamia sp., silk noth, Eacles PCT/US2004/026900
inmperialis, inperial noth, Hem | euca maia, eastern
morapecknot h, Hyal ophora cecropia, silk noth, Plodia
Interpunctella, Indian Meal Mdth, Plutella xylostella,
ActiBsamanglbacioamabbh, Spid igiacappa GakworromeyhkocAstheraea
not hs, Tineola bisselliella, clothing noth,
polybhenhophagaphapet zebtla, Adioperiori¢apesmoghnoChllosamia
MOSQUI TOES: Aedes sp, Anopheles sp., Coquilltettidia
sp.,SPilk Gubiex saclesCihpestad isp. Tmetdal otoddus Hepileuca
Psorophora sp., SCALES: Abgrallaspis cyanoph_M1li, an
malaaraasEek&xhnokmoAhplHW&ﬂdpidmartecrop£a¢lﬁmhérmethooflodla
scal e, Aspidiotus destructor, coconut scal e,
intefpphndtells Mediep Béahitdah, s@éuéell%txwﬂﬂaé@éﬁﬁun1
pustul ans, ol eander pit scale, Ceroplastes rubens,
Diampedbaelk rsudl e SPhChe i gsure wal- usHewe digustl setha. r ed
scal e, Chrysonphal us dictyosperm , dictyospernmm
Tinesdal bisGrblimsidias heecuinsame thanTraghaphagas capetzeblous
hesperi dum brown soft scale, Coccus |ongulus, |ong
carpgto®n SRRELrYCHOEHRs viridis, green scale, Diaspis
boi sduval i i, Boi sduval scale, Di aspi s broneli ae,
MOSOHIRAESH| ¢ scal e, Dupl aspi di otus cl avi ger, an ar nored
scale, Fiorinia fioriniae, avocado scal e,  Furcaspis
Aedesi FBy BOPRE®S 6Pchi dogehlld e trdfiBefR esileH &R ae,
| at ani a scale, 16 WD 2005/ 025313 PCT/ US2004/ 026900
CUllH@ﬁﬁbéP}es@%ﬁ%@ﬂ@é%tuﬁi%%dyE?@éP@ OF%Wﬁ?dla bi cl avi s,

m ni ng
SCALES:

Abgrallaspis cyanophylli, an armored scale, Aspidiella hartii,

a turmeric root scale, Aspidiotus destructor, coconut scale,
Aspidiotus nerii, oleander scale, Asterolecanium pustulans,
oleander pit scale, Ceroplastes rubens, red wax scale,
Chrysomphalus aonidum, Florida red scale, Chrysomphalus
dictyospermi, dictyospermum scale, Clavaspis herculeana, an
armored scale, Coccus hesperidum, brown soft scale, Coccus
longulus, long brown scale, Coccus viridis, green scale,
Diaspis boisduvalii, Boisduval scale, Diaspis bromeliae,
pineapple scale, Duplaspidiotus claviger, an armored scale,
Fiorinia fioriniae, avocado scale, Furcasplis biformis, red

orchid scale, Hemiberlesia lataniae, latania scale,
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scal e, lcerya purchasi, cottony-cushion scale,
I schnaspis longirostris, black thread scale, Kilifia
wa@ewsiozssta, acumi nate scale, Mel anaspi s br onePCBES2004/026900

brown pineappl e scale, Mrganella conspicua, an
Hemiemdeeda stapax, Paeaddi swrdd a Howgrdianbirlawsal gining

Parl atoria proteus, variable chaff scale, Pinnaspis
scalgspildipsya aeurdhasy . seat*éonyﬁqmbgsnssm k9chyagpes

Pi nnaspis strachani, Hi biscus snow scal e,
longpresspuryibiadka ChaRaif e, FidAgsasaruniialide, acuminate

Pseudaul acaspi s cockerel|i, Cockerell scale,
scalpy| Weharae Harkroael 1 par Jo ot PoRGaBRYE eSCPG, v Mragpaella

psidii, green shield scale, Pulvinaria urbicola,
C'Oﬂs@étc[uénya%vﬂe@%%@aﬁéalgcaﬁ’aerasg&|5§§é{*1”‘an%:%‘féf'eé‘égra scale,

hem spherical scale, Saissetia neglecta, Caribbean
ParlgitgakasPaPECUS/i NeghrRLtANaGE eralest BITaa®Isscal e,

SPI DERS: Ar anei dae sp , orb web spiders, Atrax sp
aspidigterenebeehitterns, PLORRRIE é’élxép ’,Cl R e Pgﬁpaé%s

or violin spiders, Lycosidae \WlI f  spi ders,
strashgndi dHEPEHFUS EBPMaF bt 'deprrs"togéﬂzf’ e madg i ferae,

Junp

e L% e SRR SR I o
rus G oL Yo L2 LS o ok iy 41,00
oo BB B B Tl T bl s
scaleI @ag ghgla coffeae, hemispherical scale, Saissetia
neglecta, Caribbean black scale, Vinsonia stellifera, stellate
scale,

SPIDERS:

Araneidae sp., Orb web spiders, Atrax sp., Funnel web spiders,
Loxosceles sp., Recluse spiders, or violin spiders, Lycosidae
sp., Wolf spiders, Pholcidae sp., Cellar spiders, Salticidae
sp., Jumping spiders, Tegenaria agrestis, Hobo or Aggressive
house spiders,

SLUGS:

Vaginulus plebius, brown slug, Veronicella leydigi, black

slug,
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sangul neus, Brown dog tick, THRIPS: Chaetanaphothrips
orchidii, anthurium thrips, Chaetanaphothrips
W@ k@siopsmnii s, banana rust thrips, D chronot hr P@EBUS2004/026900
corbetti, vanda thrips, Echinothrips anericanus, a
TICKShlri ps, Elixothrips brevisetis, banana rind thrips,
Franklinlella occidentalis, western flower thrips,
Amblppank| amemeldaaughultzeiStayellliow, f Pemmrcarttorpyariabilis,
Hapl ot hri ps gowdeyi, black flower thrips,
Amerfebhobed HHigks érxpdes, saapiiadiiam Dedw iTisk, HBhi pi hepipslus
haenorrhoi dalis, greenhouse thrips, Hercinothrips
sangtiéneval iBrowsaddedtgrleenhouse thrips, Leucothrips
pierci, a thrips, Schultze!, yellow flower thrips,
THRIBEg ot hri ps cardanom, cardanomthrips, Scirtothrips
dorsalls, a thrips, Selenothrips rubrocinctus,
Chaetadaphdeltr it iopshidhii potabkionupyriss. t hrips, Thrips
hawai i ensi s, Hawaiian flower thrips, Thrips
Chaefpgappttivsins, scanysarnifonbanehei Pt THrips, pal ni
melon thrips, Thrips tabaci, onion thrips, WASPS:
Dichpephihr &89 claddstéibefmida thnhbha Bdedaf@sppSEur yt oma
orchi dearum orchidfly, Polistes sp., Paper wasps,
amerggREBs dae thpPs - Midl TRidBePswas pEl s ¢ 5L SADL2BOBR 02534 3
'PCT/ US2004/ 026900 WEEVI LS:, Ant hononus_eugeni i,  pepper
thriggeyfranis idredgescaptiaifddigs, vestsruL oyt weeiws .,

VWHI TEFL] ES: ) ) )
Frankliniella shultzei, yellow flower thrips, Haplothrips

gowdeyi, black flower thrips, Helionothrips errans, cymbidium
thrips, Heliothrips haemorrhoidalis, greenhouse thrips,
Hercinothrips femoralis, banded greenhouse thrips, Leucothrips
pierci, a thrips, Schultzei, vellow flower thrips, Sciothrips
cardamomi, cardamom thrips, Scirtothrips dorsalis, a thrips,
Selenothrips rubrocinctus, redbanded thrips, Thrips alliorum,
a thrips, Thrips hawaiiensis, Hawaiian flower thrips, Thrips
nigropilosus, chrysanthemum thrips, Thrips palmi, melon
thrips, Thrips tabaci, onion thrips, |

WASPS:

Bephratelloides cubensis, Annona seed wasp, Eurytoma

orchidearum, orchidfly, Polistes sp., Paper wasps, Sphecidae

sp., Mud Dauber wasps,
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Al eur ocant hus spiniferus, orange spiny whitefly,
Al eurodi cus dispersus, spiraling whitefly, .
wab@soeishs i x antidesnae, a white fly, Al eurot h€T/K8204/026900
floccosus, woolly whitefly, Al eurotulus anthuricola,
WEEZRESuri um whitefly, Bem sia argentifolii, silverleaf
whitefly, Bem sia tabaci, sweetpotatc, whitefly,
Ant@rrondoreagrnsd, , pepwdr twelehy ), Qeharasatbdreviatus,
manmaef erus, croton whitefly, Paral eyrodes perseae,
Citphamevdtawsleiviidf |y, Tri al eur odes vaporari orum _
greenhouse whitefly, YELLOMACKETS: Vespula vulgaris,
WHIEBWERS el | owj acket, Vespul a maculifrons, eastern
yel | oy acket, Vespula germanica, gernman yellow acket,
Aleysegrntdvabepingfents hornetel spiar mpingfaut Aheurmiheds
of the invention, the conpounds of Formula | nmay be
dispretifespirating whidefonenleofotthriconposdésmme, a white
obt ai ned by adnixture with a suitable carrier or
Elyy gt e thyhisun af Lpacasfast heoehky ivdvi tef lyehhteeraiidlus
vary _dependi ng, on the node of application or
R AR 18 ¢ 4PFBHELh e sady regelgienpreenpdEetibns of
the i f.or.mu ed to include an effective

. ' | at .
Sll%%%d% V% Eggg%ﬁg S tg%??&ﬂszeaﬁﬁPEﬁtESW%ﬁﬁﬁﬁ%M’ly
I 80 W% based on the tota
Crel\fl/\:‘/t{ec?{;%sﬁﬁg# £Jt' he‘gl 2%%%%& 1 o%?c?%m‘??gsa%?éeﬁa‘f‘%%ZEellfti}zat croton
. it j [ onppund .o
Whl%%eﬁmgﬁltp%ﬁmg#% \AB%@%%%O%%&TWE%E% 026900
Triéﬁgﬂﬂaae%fVE$§§afnyﬁmL @&%@ﬁ%ﬁﬁ%é“%ﬁi@é@%?ce t he

i ntended effect. The conposition nmay opti onal Iy
YELLOWIadgerhkk om about 3 to about 80 wt % of a skin
conditroner, with the balance being one or nore

Vespula vulgaris, common yellowjacket, Vespula maculifrons,

eastern yellowjacket, Vespula germanica, german vellowjacket,
Vespa crabro, giant hornet

In carrying out the methods of the invention, the
compounds of Formula I may be used neat, or as a component of a
composition obtained by admixture with a suitable carrier or
vehicle. The nature of the carrier or vehicle will vary
depending on the mode of application or administration.

The insect repellent compositions of the invention are
formulated to include an effective amount of a compound of
Formula I which is generally from about 1 to about 80 wt%, based
on the total weight of the composition. It has been found that

compositions in which a compound of Formula T is present in an
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I nactive ingredients that constitute the carrier or

vehicle. Particularly satisfactory insect repellent
wetdsoes1have been obtai ned using formul ati onNBCT/US2004/026900

containing fromabout | to about 300 wt % of a conpound

amo&tlt Of n_lyes% ll:habo cffe%r %%Lﬁ%:?o a%er’yl'lcl elg% cji’Jede e%fect

propy |eneg yco carbo Tsopd

TheP &aygsq@gghy%as%gi ggifyal %queeogy&ﬁ%b%%ed 3T eSUldse 80

ese conpoun e safely a ed to the

wt%'BEeQUEEﬂﬁ On Sk iRk, QHHHn§helﬁéﬁgﬂdgﬂbelﬂgtgne or more
plants, plant parts and seeds. The insect repellent

ina€t{wet 1 Rgadiicer sbitHate LRRROUNES cHESChi-bedrherekBniBYe.
al so be 1 ncorporated in various cosnetics or persona

Par EBEEl {19 Ueits,s flak€budi AGsevtt hegbllémt t 8t F&ks have been
perfumes, col ognes, deodorants, anti-perspirants,
obtskher] arsdags fosmapst iorshampeasnihaifraaoadbtt onets abbatkr 30
rinses, bath oils, talcs, sunblocks, sunscreens and
wt%t o€ |ad kegmmruridn dibuBetwlld cl eabhong, preflecdlsly a racemic
including, without limtation, cleansers, detergents,
mixfgpe | coBofeartbrd, nierYiesivdnerd - cmégieery olsppglegol
shanpoos, furniture polishes, roor waxes or the
prowk%neqmoéhcmdem‘%% Ah§C BEoinced t Fepd| irpsudtsr soFhese
form These products w Il typically, K contain from
COMPRRAS |°ay BihRATRY \itdeda teoﬁﬁeuﬁateau%e% Ul Pfin of
unds of Fornul a I. above, based on the tare wei ght
S g

Vﬁ?FS&Ectpeﬁﬁmegn%QEEt ?%ﬁﬂﬁlQﬁﬂFscé oBFRRS nay

SLZSa?a#moﬁﬁge & TSNSt BT FOMNEn o T cCaegunds
dest.arc'lk}- '29] hé}%ﬁﬁ %%YVQL;Q%SJ Q%§§%$ rPgrdUJsr‘%o\paAi[ 02690CQSII|1 ‘?’L%gt or

repe ent 1 n a"conposition

ééHHl %@Eéoﬁroducts, including, w1thout limitation, perfumes,
colognes, deodorants, anti-perspirants, skin creams, soaps,
shampoos, hair conditioners, hair rinses, bath oils, talcs,
sunblocks, sunscreens and the like; or in household cleaning
products including, without limitation, cleansers, detergents,
fabric softeners, air fresheners, upholstery or rug shampoos,
furniture polishes, floor waxes or the like, which products may
be in either liquid or solid form. These products will typically
contain from about 1 to about 80 wt% of a compound or mixture of
compounds of Formula I above, based on the tare weight of the
product. The insect repellent compounds may also be mixed with

fertilizer, mulch and potting preparations.

The compounds of Formula I can be used as the sole
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wi th other natural or synthetic agents that are
effective insect repellents. These include, wthout
wo povs231dN, N, N-di ethyl -m tol uam de(DEET); PCT/US2004/026900
. N, N-di et hyl benzam de; citronella; Tolu balsam Peru
1nsg§k shpe yipt escomposiion picnsapibe wRdPhArcombination
.. cypress oil; gal banum diethyl pht hal at e;
WitHi el INSHEERAI oF eevndibBtiy | aderital shet are effective insect
1,2,3a,4,5,5a,6,7, 8,9, 9a, 9b- dodecahydr o- 3a, 6, 9a
repﬁéf?%ﬁ%thj¢hﬁﬁﬂu%ﬂ§ﬂ2§e1-%ﬁ¥hgq§ulimitation, N,N-diethyl-m-

4- (trigyel gl 5. 2, 1,02, 6] decyl i dene- 8)but anal ;
ottt fe s N He Y SEHGRPerhane, o e oe dFehe fatdan;

ropyl i dene pht hal ide. Various auxiliary ingredients
i er‘?ra#ﬁé‘%d%‘é%ﬁ%@ﬁe“%ﬂo&@%@%ﬁ iVéd EHRREIt Pepsesso0il;

j 1 ir r rties haracteristics thereto
sl bR e R B TRET | e S b e e L Ry e ace,
, ta cllsar swayg Jh X LLar v, ingredi gnts  may
' 2?ﬁ%l%gﬂfﬁhf¥ﬁéﬁfJI?%??iﬁﬁgﬁ?g?¥%d?g%%ggs surfactants,
tetfﬁmﬁﬂ%&ﬁﬁﬂﬁﬁhhdyﬁqhsbff&yéﬁv gl F@%g%f%.éﬁif%ek ?%F¥%%§ene—

preservatives, antiloxidants, , solve

8)bﬁ&aﬁﬁﬂ;vgsetﬁ§x§{i(QOnBHQnyKHHN%&&?@tﬁéhéAq%c@E%l Jggiene and
del eterious activity of m croorgani sns may be

propyihi ddrteephlayial h&€e | ncl usi on of vari ous anti bacteri al
and antifungal agents, e.g., paraben, chlorobutanol,
phenol Vagdpbic auadilaand ihbeedidess They COEPRIGLHONS the
descri bed above nay be prepared in various forns
abo@%pﬁﬁﬁﬂn@egncmhgonﬁdéomﬁ bpplimpatt olefired properties or
admi ni stration. Thus, conpositions may be in the form
cha{ﬁcq?rqs§pp§n’tbﬁgghq obmnt nent , fgsllidatpowdeplicition or
topical application or 21 WO 2005/ 025313
adm*gggtgg?egg/@Qgg@@rtlcular way. These auxiliary ingredients
may include, without limitation, fragrances, surfactants,
propellants, emulsifiers, dispersants, buffers, bPreservatives,
antioxidants, diluents, solvents and fixatives, as is common
practice in the art.

The deleterious activity of microorganisms may be
inhibited by the inclusion of various antibacterial and
antifungal agents, e.g., paraben, c¢hlorobutanol, phenol, sorbic
acid and the like.

The compositions described above may be prepared in
various forms depending on the mode of application or

administration. Thus, compositions may be in the form of a

lotion, cream, ointment, gel or powder for topical application or
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a solution or suspension for use as an atom zed or
aerosol spray. The conpounds and conpositions

walemsnezexl herein may be fornul ated with sustBECTEs2004/026900
controll ed rel ease conponents or cgarriers of various

a solpfh Orp SYSPRYLR EOBrii56Fgani R Tl eSO of P -
| coh ter-b df ti f i cal ,
O g B D25 Lo I LLON Lol DGR 5

cormRRHLEL08, UMM 0NS8R qgPLERREES Bl o

‘ > . 9 e I o i e .
carrlgé%%osc;f“ g\??r [;.l% pr%ﬂ%rse,. ta/g]n IC{%’%I}S ma&\l nglx?organlc

ound or nmul W th a sui e carrier

partif@EgELal apd Optionddy OneyQf ML RAUXEdi@IMtions for
I ngredients, as desired, and putting the resulting

topidHiXLUee 2t &34 kABIG GONLRI Aek. or di spenser. The
conmpounds and conpositions described herein are
benef behgdd it iappl ueddt on apidrd it iagd tpkanhSen@Soaldn as

i nani mte objects to produce the desired insect
prepadrege blettrefdieatethbdsnwsll leases,int kel asect Teppidlant,
conmposition of the invention will be topically or
such extponalilopsagps ireephoed Hy sntémarelgumfiatey to degpound of
treated, and the application will be periodically
Formulep@aveth teo sufrhpihtaiqrrrher destierda@ll evdl opfidqnadégtone or

repel l ent. The_conpounds Hescribed herein may al so be
more gyEHlidahdnpesdianFsi nav 4956isdcotd mytEdRPodia FERYItINg

. such as architectural and industrial coating

mixtusiendiEPse FH-tGRdEr CPBEAIRMT KTt ILABERTSY nf est ati on by

repel ling insects fromthe treated._surfaces.. Such

Cont | RE° CERBRLTIA% 1A oh RS ERP BAL 55 T BT T Ty

1 XI one .qr re of the c ounds of F la, |, .

bene e o8 LT g BRVENCF O AP e i Syahidl SoLt e dariare
objeé%% to produce the desired insect repellent effect. In most
cases, the insect repellent composition of the invention will be
topically or externally applied to the site or surface to be
treated, and the application will be periodically repeated to
maintain the desired level of insect repellent.

The compounds described herein may also be used
beneficially in various coating compositions, such as
architectural and industrial coating products, in order to
inhibit insect infestation by repelling insects from the
treated surfaces. Such coating compositions are conveniently

formulated by mixing one or more of the compounds of Formula

I, above, with a conventional paint vehicle, including a
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WO 2005/ 025313 PCT/ US2004/ 026900 suitable filmfornmer,
which is readily applied and adheres to the site or
waosaesid hat is to be protected agai nst i nseckCT/US2004/026900
infestation. The coating conposition may be applied in
suitabloUsi MeYDrmeRe | w6 &g, Qéaéfmz%]]i@'djﬁﬁﬁngdherebs to
sprayi ng or dipping. The specific Tfilmforner to be

theseleet@d fnifage pRALI LU LAPPLOEMILN MMalihs¥ A Yeect
depending on the material and construction of the
infastatler t o The poatiet ethmpbbtefon miyf RCQpp Se@r yi ded
with a protective coating in accordance wth this .
varieyemadwn, inkdudindvefdmgretpeat lofudtaigi)l aptapdig bd s
present in the coating conposition provides its
dippiect repellent effect, thereby protecting the
treated surface against infestation. A variety of
synt hetif® §BRG#HELS GHrlemnsmart oo fee sedebukd zISor af
Il mformers for coating applications. Exanples o
Pargh?% EPBOIGREtOT a6t ils VPRE| SeleeTsbinge ope Fhe ematenilaly dind
resins, unsaturated polyner (e.g. acrylic) resins,
con%*frn%ffnclé’élt 8?, %? nt tl%‘ceettgrgea%oiiﬁ%ﬁd-chﬁé PHe (kfagfef@ce
. [ et hane- based resins, epoxy resins an )
R SRR b R T Ehereorcetizdtiitarade
: yest resi 'y r: f unsat.ur at aci ds
o e os v e PR h 10 Bl el (e ent

s 4 of., t4,QN i e_final
» gsmtagh Hec AU o, VISALALRI ) ke s

cfrRuef &jhkeébygﬂafmé@fiﬂﬁf £ERMPPOSNI S s%%gaeel é{géaﬁmahe’

epoxy, alkyd and silicone resins. mver ct al pai nt
infestdtdlons mmiﬁﬁkiﬁﬁy'%&i%9ﬂtﬁetfénbdlgﬁeﬁga§£éQﬁhéwh ki fe

i nvention include the foll ow ng:
useful film-formers for coating applications. Examples of
suitable polymer resins include polyester (e.g. alkyd) resins,
unsaturated polymer (e.g. acrylic) resins, vinyl ester, vinyl
acetate and vinyl chloride-based resing, urethane-based
resins, epoxy resins and silicone resins or combinations
thereof. Unsaturated polyester resins are formed from
unsaturated acids and anhydrides, saturated acids and
anhydrides (to control the amount of unsaturation in the final
resin) and polyhydroxy alcohols, usually glycols. Preferred
film former components are polyurethane, epoxy, alkya and
silicone resins. Commercial paint vehicles which are suitable

for the practice of this invention include the following:

Benwood Interior Wood Finishing penetrating stain 234 and
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Benwood I nterior Wod Finishing penetrating stain 234
and 23 WD 2005/ 025313 PCT/ US2004/ 026900 Benwood
WO pa0s/023313 Wod Fi ni shi ng pol yuret hane stai n 22BCT/b81004/026900
from Benjam n Mbore Paints); Van Sickle Exterior |atex
BenR8bAt Sntd Mt Foekl 81 aimty, pbiHERlMaeliaska) g Palane
G Pl us pol yuret hane enanel and ACRI-PRO 100 fl at
fro@Xbefi aiiraoodreC PR EE) ( hahhsh erTR ARFdar JPaLAEEx paints
Loui sville, Kentucky); and Warlon non-stick coatings
(Vapwaiekld asemhtsi, | Léaaslepoxpracraf i gs)anecEavpLeanent al
Coatings, LLC). The coating conposition of the
prolynvetidron emaynell nehd deCRIGERDONLOT 14 th cadeirtibonat oy B c
conmpound or conpounds of Forrmula I above, and a film
paifipr fieetlc cison@rrtes cPainttso tonfsvilime &entnoke); and
desirabl e properties, such as col or, hardness,
Weaglpe gt stickgicaptinapelmatabi Pasgd sidtieoneésbetrance or
the like. The selection of a particular conponent or
coagipdp ofEdipaRental tatiingsr tIkGch properties are
within the capabilities of those _ having ordinary,
skill TS FO24AARY IHPGSditdeht afethft itEhtdpR| paniinclude
conpound. in the, coating conposition required_for
COTGRHERLT vid: BOLEATT o AgAPREDUAT ri¥e HOMERLEE b ore Ry e T
r endi-ng.on_the conpoupd itself, the chemca
abo%%t ﬁ?rg(?gaf lﬁLIélgF PTAYT of e Egeﬁs’ W&t 1254 % ﬁ]élge]éd%ﬁ‘? iVes
r ' i tJ a nf | e th
o eV ane St CBF T he r ahaT Bar ehorna HEREe A snach,
righ8ety | Rakl-ant 1 ¢epPauId CoapL L sas-hetvean nggt Inand
about 80% of the coating conposition by weight, an

selptefei ald v phetveen Ak ohedh Ak 8% QMmﬁ\@rileg{'{:ts eb

t he conposition.
impart such properties are within the capabilities of those

having ordinary skill in the art.

The percentage of the repellent compound in the
coating composition required for effective protection against
insect infestation may vary depending on the compound itself,
the chemical nature of the film former,.as well as other
additives present in the composition that may influence the
effectiveness of the repellent compound. Generally, the
repellent compound comprises between about 1 and about

80% of the coating composition by weight, and preferably
between about 5 and about 50% by weight of the composition.
The compounds of Formula I, above, may be included in a

paint formulation during the paint manufacturing process, or
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The conpounds of Fornula I, above, may be included in

a paint formulation during the paint manufacturing
wW@r@sAss13 or 24 WD 2005/ 025313 PCT/ US2004/ 0269P0OT/Uszd€e26900

to the paint at the tinme of use. The conpounds of

adak@r #allthe baiBY He tHRhiMe XM Nt Bnd NeorRRuAls VENIFGhRula
The repellent conpound may al so be coval ently bound

I nb@ tHhe spebypemnikesdi nto Fuké hef1R ereHike eCOMekndspeli 1ent
Formula | may be incorporated with tine-release

comprated | ahg, alabcheproowviadensugt abted tel ease pollyihhbe resin.
conpounds fromthe coating matri x, thereby prol onging
Furthermefd, e theverrmsgingfs theFooatliang aayl beducpagotdted with
anount of active conpound necessary to produce the
timpnseteasepelteganlef f weich mevadsukusfainethinelsask of the
time-rel ease materials also protects the active
compREREYi EFEMf 1 BhE t IFO2hARS h ReEhke al thardvonmeptonsfinghethe
coating, and tends to reduce degradation of the active

cLfephpotiRfs Athithe FPaphRY 31 ﬁ@é%é@%ﬁl% PP ¢ active
susc$pt|ble to gegradgﬁion nF es of SU|iabIe
ComBBWF oF’iegasF%Péa 8 MRitEHCAl stPS neliget FPpEioRes, effect.

anocan: sul es i, d n1crotfbu es

e PR RES Bl FaPS P ats RByETL € hiars: Bt oste the
f t

et geloni. o] o a0 £ kit o o

coa§£'1r1§r a%&ld ¢angentd %téd%eoéeéfa%@taéﬁ u&f ]tl'Ieo a@@%’é

é%%gounds
n2, nore preferably fromabout 10 to about

whlrlrg/ cer?-a ped nest cpeef eeall y 1 f r emegboyte 3051204l £ 50:,
ng/ cn2. Rel atively higher concentrations, on the

deg@EdeEi®f. T EaAaeNt o B tanaboMsn O 1 dMULENBaMh ratheials
used to repel nosquitoes Also within the scope of this
incilagent Ildpokdmany nanocapsuleg, lipid microtubules, metal
micro-tubules, polymers and halloysite microtubules.

Insect repellent effects on coated surfaces are
obtainable using compounds of Formula I, above, at a surface
concentration of from about 1 to about 600 mg/cm?, more
preferably from about 10 to about 80 mg/cm?, and most preferably
from about 30 to about 50 mg/cm?. Relatively higher
concentrations, on the order of from about 300 to about 600
mg/cn@/will be used to repel mosquitoes

Also within the scope of this invention is any
structure or article having a surface coating with a coating

composed of at least one compound of Formula I, above. The coated

structure or article can comprise any material which insect pests

25



structure or article having a surface coating with a
coating conposed of at |east one conpound of Fornula

WO 2008lo283¢3 The coated structure or article caPCT/US2004/026900
conprise any material which insect pests 25 WO

are200040253] 3 RGEHIUS2Q04/ H2 690 %&%ets,l kgé[ﬁ/léﬂiﬁirtaﬁc;?lants,

such as live trees, agricultural pl ant s or nanen
ornghattad, piaeds, suadd Ofoddu Bb eTumbaa, Nietikk Bourkl, 081 b& r3Ndna
wal I s. The conpounds descri bed herein may al so be
wallscorporated into a fabric substrate to render the
fabric insect repellent. The repellent conpound(s)
may be Thenbpmeelvist Heveribads heyatrhetiscaldd ber snehidorgted
the fiber manufacturing process, e.g. by dry
intgps nkalkric ﬁq@§¢§aﬁhlt¢lﬁﬁQﬁEEEthadéabnl¢rnmseu&nmepellent
incluyde, wthout |limtation, polyester, polyande
The (RS CRE GORGTWIY(S) BRY IS combRESHOriydl hERsus synthetic
referably polyethylene) fibers. The fibers or
flbigf Pdéﬁi“% o1 1 ofﬁibﬁrné?ﬁné’rféc%ﬁﬁnﬁi nPEOGaFH, whi-eh iky dry
n.or knitted into the flnlshed i nsect
Spl?%iﬁﬁlen l?%ﬁ?l% LM UL MR tRedD FﬁbpﬁenﬁﬁleFé%der

) ma me I fiber
Wltﬂ@h ?g%I%Qghﬁggg?olﬁﬁggucg&%%ﬁambgﬁnﬁigﬁ ?E 'JTﬂglon)'
t
acr r?%gé ;?% .t peggwggﬁsfé g@fﬁ%ﬁ'ﬁ, bp%l;’_%}tsefugcléé‘%eﬁz ethbeﬁst helhe

flb@%@réﬂ“ﬁfﬁéméﬂ%sn%ﬂggegﬁfaﬁﬂﬁggn‘f%%hhnghgg!gg¥ﬁnwﬁfgh is

cl addi ng or core of spun ers e parti

the€ afdvie@l o akn DE-RPRHOPT 1 &liViSRLE Cfr%%ctto re?éﬁe%cct £5B8 .
repel | ent conpound from adverse ther nmal ects, e.g

Of ddurzel t kispited EgbplOeRGUEESe baUhad! &-paklihgid 351Qaments
carriers for

The resulting fiber may also be used to produce non-woven

fabrics.

The repellent compound(s) may also be associated with
finely divided carriers, having particle sizes in the micrometer
to nanometer range, fo; inclusion in the cladding or core of spun
fibers. The particul;r carrier can be appropriately selected to
pbrotect the repellent compound from adverse thermal effects, e.g.
in melt spinning procedures. Suitable particulate carriers for
this purpose include, without limitation, polymeric capsules,
halloysite microtubules and metal microtubulgs. Carriers such as
halloysite microtubules also enable controlled release of the

insect repellent from the resultant fibers. See also U.S. patent

6,326,015, which relates to slow-release insect repellent fabric.
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this purpose include, without limtation, polyneric
capsul es, halloysite m crotubul es and net al
won@soeibil es. Carriers such as halloysite  PCT/US2004/026900
m crotubul es also enable controlled rel ease of the
i nsect AlépErpehteint offbehénsegiul tenal lenbepdy eapsllied to
U, S.. patent. 6,326,015, which relates to sl owrelease
the i iadsherleh@PTint o br P . SRR 2 OB RsmeEaon, padding (by
PCT/ US20Q4/ 026900 _ Al.ternatively, the insect repellent
mea P Tap BT ER T Y PR SHAPTBRIGST0. GF BF Like.
sprayi ng, i.npregnation, padding (b ans_of an_
innersﬁ%ﬁ ﬁggﬁcanﬁe %ﬁ%%ﬁéq%%Fﬁgrf%8rg?hgoPVEEFth%PtO a
L qd t I ! I.C n. vert into.a_.w de
o TueER ot AR A BT B 1t B om,

garhddBst LR RARETE M3 3UER: ASRALLLS ¥ €38 Mfi:[% | r,]gtent

used by the mlitary, tent fabric, nosquito ne

fabPeNdapras: t&AdRhnhedgi g pater Lal s, 10 hedBLR etddc¥€als or
wraps for trees and other plants. The insec

prot&paliee fir &P eYRd (SedBBY 2Rl SQ therappldred .t o e  insect
fabric after it is made into a finished article.
rep&ldten@n ceiedilndls ) ALY | AigsdTeye apbStedad eRdEF@sk-iNseetr it
repellent in accordance with this invention. The
is madecintrepelfigrdishednpounds: desurtitdead ciekki branetting may
preferably used for rendering nosquito netting insect
alse epel | eendergdpr frdctal repebeshir eifiordooedenng moshui tiois
., hetting with insecticide is described at
1nveRii PFat hcanada. org, the details of which are
incorporated by reference herein. Barrier sheets
ef f ect V8 f8FpF of BRI P tnsBPunger depgrtked roprein are
tes apd. other boreing insects may also include

prelatey HErD THsBer PEE POAT LbNpRndE ot e micRe kLot

A practical procedure for treating mosquito netting with

insecticide is described at www.pathcanada.org, the details of

which are incorporated by reference herein.

Barrier sheets effective for protecting wooden
structures from termites and other boreing insects may also
include one or more insect repellent compounds of Formula I,
above. Such barrier sheets may be prepared in the form of
polymer films, which may be manufactured by convention molding,
casting or extruding methods, depending on the nature of the
polymer used. Incorporation of the insect repellent compound (s)
into the polymer film may be carried out in a manner similar to

that described above for synthetic polymer fibers, including
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above. Such barrier sheets may be prepared in the form
of polyner filnms, which nmay be manufactured by
weeovenisidn nol di ng, casting or extrudi ng metPOTES2004/026900

dependi ng on the nature of the polynmer used.
contisliderpoeatasmn eobotibmerites ecThe epslekbénteripotnuds )also be

into the polymer filmnmay be carried out in a manner
appliedi tara tioln sabstests | Bredieabev e ff arpymitdadt imelobynded

fibers, including 27 WO 2005/ 025313 PCT/ US2004/ 026900
let’emw%lqOé@afCébéﬁs@O)émﬁ?d@ﬁ‘énf%@elﬁﬁ@tl n¥BEEh righdiongad in

al so be plied to a filmsubstrate by neans of _a

spac%fsqaé:a sheite ti?oﬁl‘}%dfﬂm SEhr e c oRpEhS MeEmgH| Yensr ibed

and repellent, which is bonded in spaced apart spots
in Uy §. 9pF9Y frSiBstthte, in the manner described in

U S. pat 6,319,511 | t t t
f1 ber S5 Spara e&?enaeg%e%@aﬁﬁﬁﬁvﬁ?@m§°2P?'s”%£g%seas

descgg?egLé%ovéar%ggg%ive bg éég'qg grrﬁo%Tég%tégtlve barrier

ur4dl deser |

for g 853?1.94 E;’?‘Sfu%hg ”Lges%a”%' e§e§8£1}g&{ tﬂl fI}"rSt h%%ltent

ing t i nvention.” These exanples are
6,05p" 9¥3 ded for |IIustrat|ve purposes only, and are not
Intended to limt the invention in any way. These

exanplfige SBOWI biend esuhis16f est sfoandecteret 0 details
determine the efficacy of certain conpounds of

regak@inyl ank, DbAMEicRS | NIBekel epeipbeslS. adexappbesddd for
t hrough 9 show the insect repellent effect of
i11ueepolwe spwufpdsesmenayl , aadoree mxanpltentle@dulot 1imit the
nosqui t oes (Cul ex qui nquefasci atus) were kept
invention in any way. These examples show the results of tests
conducted to determine the efficacy of certain compounds of
Formula I, above, as insect repellents.
Examples 1 through 9 show the insect repellent effect
of compounds of Formula I, above.
Example 1
Adult mosquitoes (Culex quinquefasciatus) were kept
inside a screened chamber measuring 2 ft X 2 ft X 2 ft at a
density of 200 mosquitoes per chamber. The mosquitoes are aged 3
to 10 days after emergence from larvae and were starved for 24
hours prior to each test. Each of the test compounds (supplied
as a gift from Symrise CGmbH & Co Kg, Holzminden, Germany) was

added to a commercial lotion base (Cresto Laboratories, Manila,

Philippines) and thoroughly mixed into the lotion using an
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i nside a screened chanber neasuring 2 ft X 2 ft X 2 ft
at a density of 200 nosquitoes per chanber. The
woe®doeizees are aged 3 to 10 days after ener geemesSionome900
| arvae and were starved for 24 hours prior to each
eleppstnicEadhenf tThe restlitiowpbonuslatsopphaedppdsed fiidit the
fromSynmrise GrbH & Co Kg, Hol zm nden, Gernmany) was
elbghdierl the &iponfeihd dinpers oof fawen(®lstigers. The coated
Laboratories, Mnila, Philippines) and thoroughly
armgj REJERAL P hESesEi BAT SISt dmsegte®d 2DD5pozE3ERside the
PCT/ US2004/ 026900 el ectroni c m xer. The resulting
chapBem i thi% FPRaRRpl | SR Pighadtdonel P Wes Ereerminegs for

he fi rs of huma ol.unteers. The_coated  arns of
ea%‘hﬁf"%%ﬁ%ﬁ%é%ﬁsﬁ et ia UPESEF?%&{H% T WP e ttpken
\ . to.,th L T tecti ti )
oGPt 8 ey e PR P o PR gt niB dataei
til s gui : N f bite., .aft
Tab\?\/%i %hSl??we t egllpgf\%gg th leél?nktﬁlg‘}eege%?ﬁéilg% aié ﬁthi?saﬁq%rél ngr for

theSBAWL SRR PRRLeEHI on time determined in this manner for
t he conpounds tested. 29 WO 2005/ 025313
PCT/ US2004/ 026900 TABLE | chem cal Nanme (Synonyn)
Protection Tine (mnutes)* 1-5-nethyl-2-isopropyl
cycl ohexanol (1-nenthol) 30 9
5-met hyl - 2- (I - net hyl et henyl ) cycl ohexano
((-)-isopulegol) 56 7 nenthoxy-propane-1,2-diol 68
17 N Et hyl - p- nent hane- 3- car boxyam de 92 31 nentho
propyl enegl ycol - carbonate 68 15 racem c nentho
propyl enegl ycol - carbonate 283 17
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i sopul egol propyl enegl ycol -carbonate 152 36
ment hyl - 9- hydr oxynonyl - carbonate 79 14 *Mean
wet@sezs3ds error of the mean for 4 vol unt eers pRET/USEN4/026900
group. Conpounds were added to the | otion base at a
IABLEdpncentration of 5 w% based on the total weight of
the conposition. The data show that the racemic form
of menthol  propyleneglycol-carbonate 1s al nbst nine
Chenitdlnpge Noyengd f ecti ve than nent holProrective e dolouies) *
preventing nosquito bites. The performance of nent hol
propylenegiycol -carbonate W It vary dependi ng upon
1-5-néthel -Cosuptobyl Fonphekatol oN-nesgdlf or the test $0 #Farther
exper.i ment empnst rated that the inhibitor ffect
S“met%y?—zﬁé%"é“r%&ﬁ?rtgﬁgﬁglcyﬁlrog%xﬁ %ng%fyléo w ?:gé’? onat% ioﬁ
menth&W@SEHbdne-1,R+diel occurs in a dose dependent manngr. The
results of these experiments are shown in _Fi e 1.
N"Eth%igfﬂ%f“:eaﬁe"?hcér]?oé{?ﬂamé%{) (phar aoh ant, anono-glrzzi%?n{
menthfiln @¥ @ETHNEJ1yAScarB@kect ed for this ant repelsbentstest
since it has a worl dw de 30 WO 2005/ 025313
racem SR OBA PO B YIS di*5t ¥ P But i on and is knowd 10 be a
isopulaus by terpgistol-Radoané S are attracted to tshe: serel | of
food. The attractant in this experinment wag a Pi ece
menthgl-9 NSV HEE WP was  pl aced on a tabl et'dp 5 hours
before the test. Wthin 2 hours after being rel eased
on the ground around the table, the red ants
*MeasstralfitesHedd acroot ecfr bhet heayr domd4 upol et eeitd ep¢reglest
At the 5th hour, a filter paper inpregnated with
groupaceni Compaurdts were added to the lotion base at a

concentration of 5 wt%, based on the total weight of the
composition.

The data show that the racemic form of menthol
propyleneglycol-carbonate is almost nine times more effective
than menthol or isopulegol in preventing mosqguito bites. The
performance of menthol propyleneglycol-carbonate will vary
depending upon the cosmetic formulation used for the tests.

Further experiments demonstrated that the inhibitory
effect of racemic menthol propyleneglycol-carbonate on mosquito
bite occurs in a dose dependent manner. The results of these
experiments are shown in Figure 1.

Example 2

The red ant (pharaoh ant, Monomorium pharaonis) was

selected for this ant repellent test since it has a worldwide
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propyl enegl ycol - carbonate at two concentrations was
pl aced around the mddle portion of the table |eg.
wab@svests conpound was di ssol ved in ethanol apdr/us2004/026900
i mpregnated into a pre-weighed, 2 inch by 7 inch
distpileceiaf ahid terkpaperto Akt er hoowgiiadice peespor ati on of
ethanol, the filter paper was wei ghed and the fina
wei ghtResf ariss dest atiorpoedd wastiet ened hedfpdpodnp dfhe

the filter paper. The control enp ed was the sane
attraftamr ipapbis sURKdTGRE Hiak RaRsECce ag FhorRkatq whigh was

the first ant to cross the filter paper ba[rler mas
placgdt ernpnéaPlatrp datPUhce RSHORA tHeTSBF’E | | Wit 2 hours
results show that racenic nenth

aftepr opiieRegryEet %rbslsngif%mdataraﬁﬁ%*&% gpple: the red ants
estaéﬁ?éﬁgér;%ir'@%”qe oS BRaIPRL ot 1ot GRHonaoRD: or dese
st oSiHol B opy) EREGPYE - RGFBORALE” pPASY! CHeoT Sol " TREY
propyge??égx%ggﬁQgg%%%%fg%&b9ﬂ§%§§8%ﬁgra36x§@%gs éﬁmﬁpgggund

tests 2005/ 025
the %9¥69§2%Q&Q9gﬁggq @ﬁ@nﬁé%f% leg. The test compound was

dissolved in ethanol and impregnated into a pre-weighed, 2 inch
by 7 inch piece of filter paper. After complete evaporation of
ethanol, the filter paper was weighed and the final weight of the
test compound was determined per cm? of the filter paper. The
control employed was the same filter paper soaked with ethanol
only. The time for the first ant to cross the filter paper
barrier was determined.

The .data are shown in Table II. The results show that
racemic menthol propyleneglycol—carbonate, at appropriate

concentration, is an effective repellent against red ants.

TABLE II

TEST GROUP Concentration Time to cross bharrier *
(mg/cm?) (Minutes)

CONTROL 0 < 1

Racemic menthol propyleneglycol-

carbonate 15 63 +£ 18

Racemic Menthol propyleneglycol-

carbonate 30 760 x 76

Each data point is the mean z SEM of 5 tests.
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Conmon houseflies, Miusca donestica, were collected
using butterfly nets and placed inside a net cage
wore@soeisngy 1 cubic foot. The houseflies were PCT/US2004/026900
acclimatized in the new environnent for 3 hours prior
to the test. A standar Exsimpte Bf raw beef was pl aced
in the mddle of the cage to attract the houseflies.
Racen ¢omawnhbbupe biydsendughy codraarivanaveraasol added
to 95% et hanol at concentrations ranging from10%to
USlB@gbuRHQFlehégéSe%p%mﬂﬁﬁﬁﬂahnsxﬂena ors wege msrdarimgy 1
sprayed with a spray bottle on the surface of the
CUbb%e#OOtOonfTihSI hewsrfl iast Wergeace Haneg8%edt handhe sohwit i on
Wi t hout Y of the test conmpound and sprayed on the
env%fﬁ?@ﬁﬁ% %P t ReR Pt HOFhEOsER tafdnnef. sPrrdaxs isddce of

t f to.the which the first housefl
e B RS PRABSR i1 A6 BRCEHE T HeroeThe avsrce the

hou%@fﬁe@ed Qgr Iexrr?%ct he t%bgve de r | bteggéfcpim:c‘blf]?cf Gar ?Maisn

Igure 2, TOWS d
aadeusefd:y rface of the ra
2 |nd|cgflnseﬂgﬁat nentﬂgﬁﬁpr%%§15h538 E%ﬁ?ﬁéﬁh?@ 50%

v/vWasriskeelb ¥ i hdhe A QLegEE etvyf%%f ?glﬁ&{gflﬁge%:% al ns‘ith

housefly infestation. Exanp ect
a st Bk tpeopy | eneghyeaka CaF b&_{@tb%e\ﬁﬂ.t hebEL Jhac]%%ts

citronella To test the effectiveness

utijpirzegy lcbeeghy Colharar Bonat ol MBHHROL any of the test
propyl enegl ycol - carbonate) in enhancing the effect of

compdhmdk podnsprsesi drepikl ent fddEDragakNsSte MISOHWHH0 same
biting activity, this study was undertaken by
mannsHvhi Rirngerbcenitine32eEr2005/t025818e at which the first
housefly landed on the surface of the raw beef.
The data obtained during the above-described tests
appears in Figure 2, which shows a dose-related inhibition of
housefly landing on the surface of the raw beef, indicating

that menthol propylene glycol carbonate was effective in

protecting treated surfaces against housefly infestation.

Example 4
Effect of combining menthol propyleneglycol-carbonate with DEET
and citronella
To test the effectiveness of menthol propyleneglycol-
carbonate (menthol propyleneglycol-carbonate) in enhancing the
effect of the known insect repellent DEET égainst mosquito
biting activity, this study was undertaken by combining racemic
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PCT/ US2004/ 026900 nent hol propyl enegl ycol - car bonat e
wi th DEET (purchased from Sigma-Aldrich). The two
w@eb@siesis were added at 10% w w in an Hydr opPCT/082004/026900
oi nt nent base (E. Fougera & Co., Melville, NY) and
menspol | PRI splkg L ER pbsearkenat cofvi turRBET dibumtbessd  fifven
. treated arns were inserted inside a nosquito chanber
Siomagrtdet Prlot e€heobvo (R iRad s deers mdfed. athé0¥arhr in an
obt ajned during this stud appears in Figure 3, which
Hyd§?r%]\“7\}sﬂt%aﬂmltﬁ‘8g5d]a‘??‘? o@-o%ow%a réad&ri-c MpeHi hbe, NY) and

[gfo) yolner\]__S)I%It écol car bonat n an ointnent base wth

app res FEPRSA Yr¥aler NPraR sitigreerfe, Hae dtreated
i ith of the,fwo . active c ounds )

R S PO e BT SR v
. d f | unt T t t
tlmégﬁ%%{e‘%eﬁaﬂédo ‘ﬁ'xé’]%g ogga ur{]ef u§:1n otiﬁg?sb%

tiveness of nent propyTenegdl ycor- Ye in

app&HRANG] ”g Jt.he ?ffﬁﬁ%cﬂﬂéh%QQFEE%t'9%@“%d§g§?§£t£k 10%

repel | ent product, an experinment was U aken in

rac¥hi € henRBY gl opF DA QEVGQ%Béﬂge%oﬁﬁtQPM@§%Eﬂ§§ dpake

a concentration of 10%wwto a citronella-
witProERICtregNateapsh )a greautachseddvnlender LoraQALLan

(Littl eton, New Hanpshire). Citronella oil is a
withedioderovs hhéured sxtivactofpamddelbaavesthdfrdddgded

pl ant, Cynbopogon nardus, with insect repellent
datacteprespntrehidahesr epyl ehaglaeblerecarbonat eninal eased

the protection tinme of Natrapel from 23 mnutes to
voluymgeensnut es, thereby denonstrating that this cheni cal

can be used to augnent the effect of weaker acting

f or mul dPelepE oehretef festiéeness nfs mentbat apromg.eneglycol-

citronella oil., 33
carbonate in enhancing the effect of another known mosquito

repellent product, an experiment was undertaken in which
menthol propyleneglycol-carbonate was added at a concentration
of 10% w/w to a citronella-based product (Natrapel)
manufactured by Tender Corporation (Littleton, New Hampshire) .
Citronella oil is a malodorous natural extract from the leaves
of the plant, Cymbopogon nardus, with insect repellent
activity. menthol propyleneglycol-carbonate increased the
protection time of Natrapel from 23 minutes to 108 minutes,
thereby demonstrating that this chemical can be used to augment
the effect of weaker acting formulated products, such as those

containing citronella oil.
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WD 2005/ 025313 Exanpl e 5 PCT/ US2004/ 026900 Qut door
Mosquito Tests To validate the efficacy of nmenthol
w@e@spbsnegl ycol - carbonate under anbi ent condPCT/ORE04/626900
nature, this chemcal was mxed in an ointnment base
at 10% w w and appli ed g@mbhe gxposed arnms of human
vol unt eers who renmi ned outdoors during the peak
outfest atbefuif@saukte biting, beginning at 3:00 PM The
protection tinme was recorded and conpared with that

obt ai nemb vhaagwbenEe WHEEBLERT S Witthod p@@@gﬁxé@%?eol-
avai |l abl e insect repellent (OFF! Skintastic; 7% DEET)

carhomafa cingleed abpl G Jomddahond Sonstures. thRaci@nical was
W sconsin). Control ointnent Consisted of Fougera

mixed nitem odntheut lage adt L0® Wwhgreedl epblidfieto the exposed
protection tine was determ ned for 3 human vol unteers

armg opf uElfn vesun e witabkwalndd yeitcwoshodsr inmtthieheeak
efficacy of 10% racem c nent hol

Perpd A aRegiEs| Liisbndeeinsing mEw3at 0bBYt erThe han
that, of OFF! Skintastic, thereby denonstrating that

PrOL ety fdPEsWaReFPIH deHe AN dber Gy ¥Wakhbehatutedred

frod der nat {laIL_ gondi.ti ons.oTABLcE 11 S;'LJD\gO GR(%rJlP ot
BROFEETT T FREST el SO CAVTRET-1t70% inse
repellent (OFF! Skintastic; 7% DEET) manufactured by SC Johnson
& Sons, Inc. (Racine, Wisconsin). Control ointment consisted
of Fougera ointment without any active ingredient. The
protection time was determined for 3 human volunteers for each
test group.

Table III below shows that the efficacy of 10%
racemic menthol propyleneglycol-carbonate is somewhat better

than that of OFF! Skintastic, thereby demonstrating that the

effects seen in the laboratory can be duplicated under natural

conditions.

TABLE III

STUDY GROUP PROTECTION TIME (minutes + SEM)

CONTROL 10 £ 3
OFF! SKINTASTIC 194 + 4
10% Racemic menthol propyleneglycol carbonate 227 £ 19
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OFF! SKI NTASTIC 194 4 10% Racem c nent hol
propyl enegl ycol carbonate227 19 34 WO 2005/ 025313
wEONs83004/ 026900 Exanple 6 Inhibition of terpPeT/@52004/026900
infestation The mlk termte, Coptoternes vastator, is
a pest found in tropi Efdmgled 6sub-tropical areas. To
test the efficacy of racem c nentho
propyl enegl ycol - carbonate, this chem cal was
Inhigii¢gohved termdi3% enfiamoktiain concentrati on of 10% w w
and pieces of pre-weighed soft wood were i mersed in
t he sofleimil¥ der@dtehobestotafrmes vapteigat ilena phst
wood was allowed to dry in air to renove the ethano
founghilghtherical cewer stbasropisiadt arFhe. drje wesod thesefficacy
rewei ghed to determ ne the total anount of racemc
of LHSREAGI mﬁ?w M@@V}%%?Q%O&GEQFEO%%%W Hed s shenipel was
The %Pt of racem c nen

aisafiges) éﬁe%ﬁ‘y T N I PR
t I d
of r@}ﬂ%@%ﬁ%ﬁioﬁ%@a WO@?”%{%MS RSP o il B 82 %

np wer e d on t.o of 3 fall frU|t tree
hour‘Artégg?pus Ig erop V11T Aesd 1S |nfg§Y‘g

d t
o JPEETL! e MOl P Lt O Ao R, oftary
woodP§hk0dewd NG PQY 3sROPLES Wel etsksﬁn%ﬁit %‘?:b%béeﬁ'}{‘@

termtes, dried in the sun and wei ghed egree of
mentiROdp PESS RN 1OR1 WaS Bt AITaBegr DY 118 ARURbAT  The

wei ght 1 oss during the test period.
weight of racemic menthol propyleneglycol-carbonate absorbed
was 26 milligrams per gram of wood. Controls were prepared
using wood impregnated with 95% ethanol alone.

The wood test samples were placed on top of a fallen
jackfruit tree (Artocarpus heterophylla) heavily infested by
termites under ambient, natural, outdoor conditions for a
period of 2 months. At the end of the test period, the wood
samples were cleaned of debris énd termites, dried in the sun

and weighed. The degree of wood preservation was determined by

the amount of weight loss during the test period.

TABLE IV

Treatment Group Percent of weight loss
CONTROL 26.6 = 7.1
Racemic menthol propyleneglycol carbonate 0.8 £ 0.4
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TABLE IV Treatnent G oup Percent of weight |oss
CONTROL26.6-!" 7.1 Racem c nent hol propyl enegl yco
w@ a00502531320. 8 0.4 35 WO 2005/ 025313 PCT/ US2004POR69104/026900

The data in Table 1V show that termites were able to
dest r dbhd Rabaodd Tabid el ehbwothgr cuprmiitisli wet8eable to
period of the study. Wen periodically checked

destvbgubhé wodcerim tbs eemteralegmoupi whihint Hbewpedisdnpt gshe
in the control group. However, when racem c nmentho

studyr. opfheh égﬂry@@llcééibmcéie\ﬂaglﬁ‘ﬁ@bgn dreaahitasowerdieseen
wood, the termtes were conpletely prevented from

Wlthéanls,]a?n YRPd SREPHES LR ddhieFiorsRed IR -he BRMWRIAEL when

ght | oss of the eri mental wood sanpl es. Exanp
raceiflEf ‘F‘%%'ih%lf n@ﬁvﬁsve%hgw—@ﬁém%m ey &6\@5?@%5%@ n"§%t°
ts Fire ants are bqthersone pests in
the S5ine eSS Ees m?ﬂstﬁﬁ%p%@a‘f)e%ﬁeﬂe eJap Sonsunming

Sol.eno Fabr|C|us t|ve t

the (PHer e gRBTalbe P B v RalE dokBe b8 HS ¢ o
expe§9§tg%§§l Q,joot %a,FnS? ant s (S.invicta) is domnating the
sout R

ern par e United States because of its
aggressiveness Fire ants are known to damage 57
species of cultivated plants. They feed on
germnating seeds as WekdmAs 7ot her i nsects. Because
of attraction to el ectT‘ITEI"TU‘rrents they al so cause

Effe%‘%néf desabla daupgechy Rt -BHIPSna @ raga‘i?i‘%@' Fi L0 Qs

t el ephone juncti on boxes, transfornmers and

Fire ants are bothersome pests in the southern United

States, The tropical fire ant (Solenopsis geminata Fabricius)
is native to the United States. However, the more aggressive
imported species of the red ants (S.invicta) is dominating the
southern part of the United States because of its
aggressiveness. Fire ants are known to damage 57 species of
cultivated plants. They feed on germinating seeds as well as
other insects. Because of attraction to electrical currents,
they also cause considerable damage to heat pumps, air
conditioning, telephone junction boxes, transformers and
traffic lights. Fire ants are notorious for theilr stinging
behavior and cause localized intense burning and scarring in
humans.

In this study, the repellent effect of racemic

menthol propyleneglycol-carbonate was examined by preparing a
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traffic lights. Fire ants are notorious for their
stinging behavior and cause |ocalized intense burning
w@ar@ssezsis i ng in humans. in this study, the re@EBPUBEN1/026900
effect of racem c, nenthol propyl eneglycol-carbonate
solutiash eathhedcihsmipradpani aghanddib MDcRO08LE2H3UB of 50%
PCT/ US2004/ 026900 solution of this chemcal in
(v/vet hdhel sallutberers sbiroredfwBlle Pwhp) sphke dSeingnisen
was sprayed with a punp spray dispenser (Arm nak &
(Armipdo @i ASE9C1ERRY t QUACAR. t A a it %ééﬁpéemb%ﬁd Qfggrgary
foodcéjén this case, peanut butter). The control was
food chimpdddd BRSBt HARTitaPBhBST Thi s THeuGPRiER! CHHI Freasef
Fort Pierce, Florida. The protection tinme was
of e ‘ﬁ‘éaééq}fé‘&"% t he Q%%%@nw?%émnﬁurc%dah‘? 595 tRdgree.
n ng the bajt. The data in Ta how
Florfdyy E SRR LI SoBn EnaiNTRO i BBy FaneeTiofen the
car

flrs’f aa% arte8| ugnsoll.hmlngx Br oloeck't edI'h r g.n\:f I rg ‘f?la I3 § i eshgw

hOUfS eriment wWas term nate

that al“ﬁ.zts sg)trraiyggsxs {%@tfa%%mﬁ gaxg%hﬁéﬁ]d %rg:lbgﬁ Bn%&&rm osed

cat es int was sprayed
carbéﬁdl&h!é %ﬁ@@@hn%@é’]%rottggtgarﬁor@q_{:&e( énté nfdn?t&?r) Weke 5
seen on the bait wth m nutes after the spray was

hour@p P L Sxp b ABLENY vPa%O'EEQH{!L@J;Jd Ve +apr 8yn¥hid £t hanol
alone (Control) 3 mnutes Spray with 50% Racemi c

obsefRiel. prapyl enegl weolpcrad w28 boul sréxamltess
Ef fect of entrapped nenthol propyl eneglycol carbonate
In thé control which was sprayed with ethanol alone, the fire

ants (g. invicta) were seen on the bait within 3 minutes after

the spray was applied.

TABLE V

PROTECTION TIME

Spray with ethanol alone (Control) 3 minutes
Spray with 50% Racemic menthol propyleneglycol-carbonate >5 hours

Example 8

Effect of entrapped menthol propyleneglycol carbonate in
halloysite clay in repelling mosquitoes.

This study was conducted to evaluate the suitability
of encapsulation or entrapment as a means of reducing the

amount of racemic menthol propyleneglycol-carbonate reguired to
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hal | oysite clay in repelling nosquitoes. This study
was conducted to evaluate the suitability of
we@r@apsshati on or entrapnent as a nmeans of redPCT/N§00HE26900

anount of racem c nenthol propyl enegl ycol -carbonate
produeguar eebald Bt WOL 200 5P 581 Br&ClddIS2 0@ah826 800rotecting

produce a repellent effect and to provide a neans of
the preoteethaipriche faori Jegumiagipal by rathategradat éobs bin the

ot her excipients in the formulation or from high
formpdapérat o & oms 546R at rpasathrepeamedeiaiedngiths in the

case of inpregnatjon of textile materials. The
manutarFByide 38 &P FEPrexehed anvesemptieroringRytibe her

suyi tabl e enc%] l_,ﬂ| atjon terials available in_the
recefagidt ry i 2L 1F5EL o Do doRE 3 S P a FFOTPbE T harany

i BT i Sk e s
e YR CRAN 5SS SR DR TMSCHE O RS0 oD

thlsar:ﬂﬂvgfi‘@fé descri bes a new net hod of cont roll ed reI ease
using m crotubul es made from hall oysite clay. These

i cr ot whid 85 ake-ChRr actL 'Eaa%ﬁgaﬁy dhiden b @
hal | ow core of approximately 0.2 mcrometers, which

biodedRabgble Il Wal ht @i caCk W8P ot ma@abltage Siow
rel ease of active ingredients fromthe hollow core.

porctheaihal baysidmnanbhappat rcddadl ¢ usrepddadlt 5,651,976 to
propyl enegl ycol - carbonate used in this study was
Pricsupplli @gbas desgirfibes romdwederhbd Tet hnoltagy 1&8otplease
(Bozeman, MI), wth a total entrapped active nateri al
usindetmécndneuilas 1adeofrathédaliovalteeilpt.. THeesentr ol
consi sted of halloysite clay
microtubules are characterized as a cylinder with a hallow core
of approximately 0.2 micrometers, which can be filled with an
active compound, enabling slow release of active ingredients
from the hollow core. The halloysite entrapped racemic
menthol propyleneglycol-carbonate used in this study was
supplied as a gift from Federal Technology Group (Bozeman, MT),
with a total entrapped active material determined at 17% of the
total weight. The control consisted of halloysite clay
without the entrapped racemic menthol propyleneglycol-
carbonate. Cosmetic formulation used in this study was an aloe
vera moilsturizing cream (General Nutrition Corp., Pittsburgh,

PA) . The halloysite entrapped racemic menthol propyleneglycol-

carbonate was added to the moisturizing cream at a total
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wi t hout the entrapped racem c nenthol propyl enegl ycol -
carbonate. Cosnetic fornmulation used in this study was
WwW@rooalozss13 ver a noi sturi zi ng cream (General NutPCT/U82004/026900

Corp., Pittsburgh, PA). The halloysite entrapped

cont @it oieBEhDd % pr/ENY e BROLYE Glot0abbenas emyes iadded the
to the noi'sturizing creamat a total 38 WD 2005/ 025313

foriR(Ild 1iS2004/ 826900 InorbenhaBldyeitef c20%wl W, hatiliidystihe
total active material in the fornulation at 3.4% In

withéwet haldemysi nentdont pobpyhahéahsidle canbbhate wacenided to
nment hol propyl enegl ycol - carbonate was added to the

the mppisttriiziing eresamadt 2200w w. A reference fommilagtioon
was included which was conposed of 20% w w of racemnmc

was ngptvsled phopy | 'E@feglopperee s botfat & /nohl sresieirh menshal
with al.oe vera_ creamused as a control. These

ProPBIFRARYFEhSCHEI B A Es LBdAEPE FRAPAF TP uNY B 19 tisEa

standard nosquito chanber test in which the
cregf MRk EFon FER-Hpl | edBBR® IRFTIAEAPRT aHEF ¢ rissiieda on

' [ th h .. Prqotecti t,i d .
S e oIS LS8 L e BB TP 0 251
fj ' hite.. ' h h
e A SETBSEH 48, Mgt oGoED ot it SPEL gt o e,

theiéﬁéﬂk%%(at.9@t?égié’a%gﬂgcwggﬂﬁéﬁgured.as the time at which

propyl eneglycol - carbonate in oysite clay reduce
the { @Otk E8Q UL ESITBRE EAT c £ 5,261 M¥eqIBRESTbAle . Dihcn
produced essentially the same repellent effect. The
study da@iriigad thi Rmahheo20%dagem ¢ ment hol
propyl enegl ycol - carbonate creamwas sinmlar to that
obser vatlei 8aBa 4bdidiolin aiERY VeNegbyCoha € alrh@igiceation
entrapped in halloysite clay. TABLE VI
of racemic menthol propyleneglycol-carbonate in halloysite clay

reduced the total requirement for this active material, but
produced essentially the same repellent effect. The protection
time for the 20% racemic menthol propyleneglycol-carbonate
cream was similar to that observed in 3.4% menthol

piopyleneglycol—carbonate entrapped in halloysite clay.

TABLE VI
PROTECTION TIME
(Mean * SEM)
Control aloe vera cream 17 £ 4
20% racemic menthol propyleneglycol-carbonate
in aloe vera cream 93 + 6
Control halloysite cream : 30 % 3
3.4% menthol propyleneglycol-carbonate \
entrapped in halloysite 95 £ 9
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PROTECTION TIME (Mean SEM Control al oe vera creanl?
4 20% racem ¢ nent hol propyl enegl ycol -carbonate 93+ 6
WO pooalozss1yer a cream Control hal | oysite creanB0PGr/BS294/026900

ment hol propyl enegl ycol -carbonate 95 9 entrapped in

hal | oysite 39 WD 2005/ 025313 PCT/ US2004/ 026900 Exanpl e

9 Effect of racenic nEXEEte & opyl enegl ycol - carbonat e

on stable flies The stable fly or dog fly (Stonoxys
EffecgapEi FRGHMRYC Mentiphi PERPYIprsEigced- Geegnapable
probably the nost problematic insect pest in dairy
cattle and other agricultural aninmals. Because of the

I i f h b fl
oS0 Tt s Shr et | O%'ﬂge EPGETae el |tFan%? \z:lvb‘fe
simi1bl €8 LOAL O BLELELIG, % 2LB.AN0 SHOHNT LaS, Pelhe
Shhoy Shte PES 8 &Y AAgl® ]3 &5

1nsecE|%ﬁé@ff§t&gff%ncaE@y§Q§h&M3t%gE %g?fcdl dﬁgflagéﬁglgs

as 25% and decrease in uct| on

BecaugHCBf a@h@%@pul@mrﬁgﬁ GPSRNGR %Ee@@iﬁ@l Sohest! %@thsféfgs

al'so attack humans. To test the effectiveness of

now ana@eén Ba TBNERRL1Rr OPW BN gl¥eobs cas hpnat e, saa5PY0
sol ution was prepared in 95%

flies feed by pilercing the skin and sucking the blood, causing

flies

pain and annoyvance to farm animals. Stable fly infestation
causes welght loss in cattle by as much as 25% and decrease in
milk production by as much as 60%. In the absence of animals,
stable flies will also attack humans.

To test the effectiveness of racemic menthol
propylene glycol carbonate, a 50% solution was prepared in 95%‘
ethanol and sprayved using a standard spray bottle. Stable
flies were collected by placing a screened cage containing
(Peaceful Valley Farm Supply, Grass Valley, CA) bait beside a
horse stable one day prior to the test. Approximately 200
stable flies were collected from each cage. The test bait
comprising pieces of beef was placed in an aluminum pan at the
bottom of the collecting cage. The test was conducted using
meat sprayed with 50% racemic menthol propyleneglycol-carbonate
gsolution, with a control composed of meat spraved with ethanol
alone. The test was conducted in duplicate. The number of
stable flies landing and feeding on the meat was counted
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et hanol and sprayed using a standard spray bottle.
Stable flies were collected by placing a screened
W(aag)e/omm aining (Peaceful Valley Farm Suppl yPCTAISH84/026900
Val |l e CA) bait beside a horse stable one day prior
perioddcphdy t est . Approxi mately 200 stable flies were
col | ect ed from each cage. .The test bait conprising

pi eceBDfIAEef WA P a heljrog(nS]aP‘&rﬁ}FﬂﬁnrﬁﬁﬁméF If‘%th"l
f. th | t t est d
PrOPYf}:&Pﬁaﬂ‘?Pelatca%&?ﬁ?ﬁ%CvH GO B o STRIRaRS Seasl S

pr.opyl coI rbonat.e . sol utio Wth a_control
fllescgﬁg%sede meat gg rgreea A fnﬁaagt ha%ltfhouﬁh §8° The ' 2st

o SEgEOpUEAR WS, 00RL fole, TUESTUING Bl b o

feed ?@t 2199:54@%?{3 &%B@Ié&@gp04/ﬂ2@%QOCOQ@EAP%%%H yth%hflles

ain Table VIT below show that racenic mentho

landeRl ORMLENaG N CahaCanbptal & Wasnehbess | ve 12 phevgiti ng
stable flies fromfeeding on the treated neat.

menthBllt BOUGIL SR 19 ol MBarbdi® arded-amm ey ticedt edra®atve
these flies did not linger to feed but noved on
for athmredsat®IBoudsnahbeleontie egtadpey the inees9)| Aodes
i medi ately and increased in nunbers. The racemc
from rmpet hoitiprlopyiheieghyrbl cadarbonat e spray renmi ned very
effective for at least 5 hours and lost its efficacy
Tableh¥Ifi ne (9) hours fromthe initial single
application. Table VII Effect of nenthol
Ef fect it oPAPFRNA P B9 EEP AT S piPATY & S&1PapI%eiFl i es.

(m nut eS) CONTROL EXPERRLNVENT AL 5 landing on the bait

TIME (minutes) CONTROL EXPERIMENTAL
1 3 0

5 8 0

30 15 0

60 >30%* 0

120 >30 0

180 >30 1

240 >30 1

300 12 0

540 >30 >30

*The bait was extensively covered with flies and could not be counted
accurately.

The data set forth in the foregoing examples indicate that
compounds of Formula I, above, are effective as insect
repellents.

A number of patent documents are cited in the foregoing
specification in order to aid in describing the sate of the art

to which this invention pertains. The entire disclosure of each
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130 580 30150 60>30*0 120>300 180>301 240>301 300120
540>30>30 *The bait was extensively covered with flies
war@sozshsl not be counted accurately. The datBCEHEE2004/026900
%orth in the foregoi ng exanpl es indicate that
of LRI OIHFEIoR=FoF P Roraledeby aref axfeheet hegeds. i nsect
nts pat ent docunents are cited in

b f
:ﬁg%kéiﬁgS?ﬁﬁaﬂgﬁ%@%*ﬁﬁﬁPF%no¥rFQﬁcRﬁe%9§taﬂ6VPﬁtl°n have
d th t f th to which thi
e SRR it oL L ot T
5 004/ 26900 tat
emb"‘?“ngé%l?%oévg?? PR SIEN e Nare: TECWAY ol dir 2oom the

fore§£@§§i|d@yl%s‘a§-et he Tlg%‘%ﬁ:%%felell&nyﬁo rlltoinonhalvse %?%J&Pre, not

descri bed and/or ex Ve, varldus

limi€gpodigentg W Id e caPRar eg%%@hﬁ%@hsgéééﬁ% t<':1|']rled/or

art fromthe or egoi ng di e presen

exem}j)m/ﬁ_ﬂid,onb{lﬁ, iévsrc%bab@e ot cbhat et tRe s ti on and
particul ar enbodi ments descri bed and/ or exenp? e
modi fidati®nc agabloatolicpansifer alde Mad | 8 @Ndihe appended

claims.
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nodi fication without departure fromthe scope of the
appended clains. 42 WO 2005/ 025313 PCT/ US2004/ 026900
WO Weaw233$3 cl ai ned is: 1. A nethod for repellinpCT/ISM04/626900
froma site which conprises applying to said site an
Whaitniacelaipns lisng anmount of a conpound of the fornula:
wherein R represents a straight or branched chain,
1. subsnethiredosr repabling iinseeds| wen alsiyte wadbbatomprises
a straight or branched chain, substituted or
aPPY KRB SE tiRIEd SEERRR alteasyl TeRel bilg anoussr eSeat sompound
carbonyl Ilnklng group (-C(=0-) or a valence bond; n
of fRepfeimula:angd R represents a radical sel ected from
the group consisting of substituted or unsubstituted
hydr oxyal kyl oxy and substituted or unsubstituted
hydr oxyal kyl, when 4 is 1; and R represents an
al kyl am ne radi cal en nis O 2. The nethod of claim
1 wherein the conpound of Formula | is applied in the
form of a conpos} al so including a suitable
carrier, the ano sai d conmpound bei ng from about
1 wt%to about g bas on the total weight of
said conposition. 43 WO\2P05r025313 PCT/ US2004/ 026900
3. The net hod of cIa|n12 "wherei n the amount of said
conpound is fromdbout 1 wt%to about 30 wt % based
on the total weight

wherein R represents a straight or branched chain, substituted or
unsubstituted lower alkyl radical, or a straight or branched
chain, substituted or unsubstituted lower alkenyl radical;

X represents a carbonyl linking group (-C(=0)-) or a wvalence
bond;

n is O or 1; and

R’ represents a radical selected from the group consisting of
substituted or unsubstituted hydroxyalkyloxy and substituted or
unsubstitutea hydroxyalkyl, when n is 1; and R represents an
alkylamine radical when n is O.

2. The method of claim 1 wherein the compound of Formula I is
applied in the form of a composition, also including a suitable
carrier, the amount of said compound being from about 1 wt% to

about 80 wt%¥ based on the total weight of said composition.
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of said conposition. 4. The nmethod of claim1, wherein
the conpound of Fornmula | is selected fromthe group
weonsiosisihg of nmenthol  propyl enegl ycol - car bonB€BUS2064/026900
i sopul egol propyl enegl ycol - carbonate, said conpound
3. peThy Berheodant| eheincal [Waepeie the mmomunt pfr agedi @ompound
form 5. The nethod of claiml, wherein the conpound
is SrorahAnta 1 wtpste salegtc 3fetholbased on the total weight
ropyl ene L¥Qol-carbonate. 6. The npthpd of claim1,
gﬁﬁgéFWEF%é ¢Bfpound of Fornula | |sh|30pgle?o! .
r | e l.ycal -carbonate. 7, The nethod of claim
ﬁh@?%i%e@ f%ogi? S8t hFPEREEg U compruad PEaRergHE T
The nethod, of claim 7 wherein said

‘ g .y .
s %%y%§%§f%g§§ FP%i%@nKéﬁoﬁﬁﬁsEHﬁ%ﬁ? &Mliftins. 9. The
| ai rein_said at. | east _one living

prog%%na%1%%@%;?%%%5??%%2¥§%%goaﬁﬂa JEFEEPH8SH8${%$%ﬁWn'1
Cangﬁgﬁgﬂqsiﬁﬁdcéﬂ%ﬁhﬂéjﬁéﬂﬁ IQLG % e Ecglglanﬁfe 5¥y:or

part or seed. 11. An Inséct repe ent cozpsé;?lon
i PR S a conmpound of the formula: 4 .
i gOOSﬂgggg%% X (On R R PCT/US2004/ 026900 wherein R
5. I efHesRithsdaost ¢Bd gty Oknbranchatd chalbBungubstiduhad 1

or
is racemic menthol propyleneglycol-carbonate.

of

4.

6. The method of claim 1, wherein the compound of Formula I
is isopulegol propyleneglycol-carbonate.

7. fhe method of claim 1 wherein said site is the integument
of at least one living animal.

8. The method of claim 7 wherein said at least one living
animal comprises humans.

9. The method of claim 7, wherein said at least one living
animal comprises livestock.

10. The method of claim 7, wherein said site is the integument
of a plant, plant part or seed.

11. An insect repellent composition comprising a compound of

the formula:
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unsubstituted | ower al kyl radical, or a straight or
branched chain, substituted or unsubstituted | ower
w@bdos34313 adi cal ; X represents a carbonyl | i nkP@LUSI00UM6900

(-C(=0)-) or a valence bond; nis 0 or 1; and R

represents a radi cdf® sel ected fromthe group

consisting of subgtituted or unsubstituted

hydr oxyal kyl oxy bstituted or unsubstituted

hydr oxyal kyl , s 1; and R represents an

al kyl am ne radi ¢ ¢n n ixs 0; and a sustai ned

rel ease carrier. 1R The gomposition of claim 11,

wherein said carrigr is Pn the formof nicrotubles

conprising halloysite clay. 13. A cosnetic or persona

care conposition, selected fromthe group of a

perfume, col ogne, deodorant, anti-perspirant, skin

cream soap, shanpoo, hair conditioner, hair rinse,
whebaih Ridepretalits assnbhbakt o buaschaseshagai ubstituted or

conposition conprising a conpound of the fornula: 45
unsiigs 2008702 531G PCI/HYS2 004igR4900rX & (ThraidRt pPmherarded

R represents a straight or branched chain, substituted
chagp, sHRAMSMCEd 08 YRS tAERY e r B aelkery]h B39HG 3t

or branched chain,_ substjtuted or unsubstituted | ower
X TEPRERAYILT adi CFCON} ept RIS SO Ear gb‘i&/10§ 7 nk*ng* gY%ﬁ ce
éjCX:C»-) or a val ence bond;

bon
n is O or 1; and

R represents a radical selected from the group consisting of
substituted or unsubstituted hydroxyalkyloxy and substituted or
unsubstituted hydroxyalkyl, when n is 1; and R represents an
alkylamine radical when n is O;

and a sustained release carrier.

12. The composition of claim 11, wherein said carrier is in
the form of microtubles comprising halloysite clay.

13. A cosmetic or personal care composition, selected from the
group of a perfume, cologne, deodorant, anti-perspirant, skin
cream, soap, shampoo, hair conditioner, hair rinse, bath oil,
tale, sunblock or sunscreen, said composition comprising a

compound of the formula:
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nis O0or 1; and R represents a radical selected from
the group consisting of substituted or unsubstituted
whyasoxizad kyl oxy and substituted or unsubsti t BCEUS2004/026900

hydr oxyal kyl , when n is 1; and R represents an

al kyl am ne radical ¢hen n is 0. 14. A househol d

cl eani ng conposition selected fromthe group of a

cl eanser, detergent~\fabric softener or air freshener,

sai d conposition conptising a conpound of the fornul a:

X (On R \ R ip Rrepresents a straight or

branched chai n, Itut gd\or 46 WO 2005/ 025313

PCT/ US2004/ 026900 i@ i t ® ed | ower al kyl radical,

or a straight or bganched chain, substituted or

unsubstituted | ower al kenyl radical; X represents a

carbonyl linking group (-C(=0)-) or a valence bond; n

is 0 or 1; and R represents a radical selected from
whendia §r oepremmgissti agrafghts obshranghed clraimsshdttittted or

hydr oxyal kyl oxy and substituted or unsubstituted
unsupFdisrpafkybverheakyli sadicahd & reprtesdohs am branched

al kylam ne radical when nis 0. 15. An article of
chaifgnsrReEbFeteth PherFoPht bued dbee ahkemiklradisal;

i ncorporated a _conmpound of the fornula: X
X represents a carbonyl linking group (-C(=0)-) or a valence

bond;

n is O or 1; and

R' represents a radical selected from the group consisting of
substituted or unsubstituted hydroxyalkyloxy and substituted or
unsubstituted hydroxyalkyl, when n is i; and R represents an
alkylamine radical when n is O.

14. A household cleaning composition selected from the group
of a cleanser, detergent, fabric softener or air freshener,

said composition comprising a compound of the formula:

CHs

RN

©n R

wherein R represents a straight or branched chain, substituted or
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(On R R wherein Rrepresents a straight or branched
chain, substituted or unsubstituted | ower alkyl
WO ads023313 or a strai ght or branched chain, subST/US20€026900
or unsubstituted | ower al kenyl radical; X represents a
unst@sbohyted | higrarg grioplp fadicd),- Jowraasvabigice oboBdanBhed
is Oor 1; and R represents a radical selected from
chatihe gvbsipl wonrsi st ngswhstisuretli Loved aorkanydukatital ed
hydr oxyal kyl oxy and substituted or 47 WO 2005/ 025313
X 1mpHessS2004,0 26900nyiind dbking uprduty droksAl Kyl or waemahence
is 1; and R represents an al kylam ne radi cal when n
bondg 0. 16. The article of claim 15, wherein said fabric
iS_a non- vvoven woven or knit fabric. 17. The article
n gt OcPRitn pRd vvherel n said fabric is nosquito netting.
18. A met hod of derl n%ﬁa fabric jnsect repellent

"SSPSR %acﬂﬁ% siSSPHESr poP&t £hG PRPBP s5PRSEabIRE of
d h Xr
Subﬁ‘éargﬁ% & bl ety @%ﬁéﬁ%ﬁak&%ﬁ% ol el Baged ox
k d I
unsg%sgygéy<§gﬂ§%#é%§a1%§@r %h ra %9 %TI?tﬁ%égég an

ranc ubs Ut ed or ljnSlﬂOStl

alk@hgﬁﬂﬂé féﬁy65§|When n is 0.

15. An article of manufacture in the form of a fabric in which

is incorporated a compound of the formula:

CH3

7N\

(O R

wherein R represents a straight or branched chain, substituted or
unsubstituted lower alkyl radical, or a straight or branched
chain, substituted or unsubstituted lower alkenyl radical;

X represents a carbonyl linking group (-C(=0)-) or a valence
bond;

n is 0 or 1; and

R' represents a radical selected from the group consisting of

substituted or unsubstituted hydroxyvalkyloxy and substituted or
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X represents a carbonyl linking group (-C(=0)-) or a
valence bond; nis O or 1; and R represents a
w0 aes02d313el ected fromthe group consisting of PCT/US2004/026900
substituted or unsubstituted hydroxyal kyl oxy and
unsshsisittiuteide dyaroxyEnlst whehedl hydroxya Ry lrepwhesnts i
1; and R represents an al kylam ne radical when nis
alkgl ami$eNDa@20051 0&531 3 BRETOUS2004/ 026900 19. The net hod
of claim 18, wherein said conmpound is incorporated
16. i rfithe saitdcfiabef cclpims dhayivhgreimpredgnd&bbonc ois a non-
paddi ng. 20. A coating conposition conprising a
wovelpnpwlisd ot khet fahmh@l-a: co (o)n R wherein R
represents a straight or branched chain, substituted
17. orThy peidst pt of edlaiondd - avkgFeimdiadsl fabria b3 rmedsghito
or branched chain, substituted or unsubstituted | ower
nettafeny| radical; X represents a carbonyl |inking group

(-C(=0)-), or. a val ence ond; nis Q0 or 1; and R
18. | rEthts Sk Fativartes Bepeie fsrctnecBrbhans, Raia
ohsj sting.of .substituted or, unsuhstituted
mec AL HALERI 0L RIS, et S brbbhE s (cmpuna of
theh q;9ﬁ¥glkyl, when n is 1; and R represents an
acky am ne radi cal when n is O;

CH,

7N\

©hn R'

wherein R represents a straight or branched chain, substituted or
unsubstituted lower alkyl radical, or a straight or branched
chain, substituted or unsubstituted lower alkenyl radical;

X represents a carbonyl linking group (-C(=0)-) or a valence
bond;

n is 0 or 1; and

R' represents a radical selected from the group consisting of
substituted or unsubstituted hydroxyalkyloxy and substituted or
unsubstituted hydroxyalkyl, when n is 1; and R represents an

alkylamine radical when n is 0.
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and a synthetic polymer filmfornmer. 21. A nethod for
protecting an inanimte surface from infestation by
w0 p@soes3pest s sai d net hod conprising appl yi ng POT/USZN04026900
surface a coating conposition conprising a conpound of
19. t Ehed heVWRod 0856/ 2631 3 sPGEALSZ(H04/202686fpsatdni s | X
(On R R wherein Rrepresents a straight or branched
incohmiratesubste tafied fabriunsybsidduithegd Lopesgraddddn or
radi cal, or a straight or branched chain, substituted
vaddinarnsubstituted | ower al kenyl radical; X represents a
carbonyl linking group (-C(=0-) or a valence bond; n
20. | A Fogting aprbdRitiepr esupt s ng adicenpoved ezt dthef r om
the group consisting of substituted or unsubstituted
formiyddrioxyal kyl oxy and substituted or unsubstituted
hydr oxyal kyl , when n is 1; and R represents an
al kyl ami ne radical when n is 0. 22. The nethod
according to claim18, wherein said coating
conposition is appFF%d to said surface by brushing,
sprayi ng or dipping. 50

VN

(O R

wherein R represents a straight or branched chain, substituted or
unsubstituted lower alkyl radical, or a straight or branched
chain, substituted or unsubstituted lower alkenyl radical;

X represents a carbonyl linking group (-C(=0)-) or a wvalence
bond;

n is O or 1; and

R' represents a radical selected from the group consisting of
gsubstituted or unsubstituted hydroxyalkyloxy and substituted or
unsubstituted hydroxyalkyl, when n is 1; and R represents an
alkylamine radical when n is O;

and a synthetic polymer film former.

21. A method for protecting an inanimate surface from
infestation by insect pests sald methoed comprising applying to

said surface a coating composition comprising a compound of the
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WO 2005/025313 PCT/US2004/026900

formula:

CH,

7N\

(©n R

wherein R represents a straight or branched chain, substituted or
lunsubstituted lower alkyl radical, or a straight or branched

chain, substituted or unsubstituted lower alkenyl radical;

X represents a carbonyl linking group (-C(=0)-) or a valence

bond;

n is © or 1; and

R' represents a radical selected from the group consisting of

substituted or unsubstituted hydroxyvalkyloxy and substituted or

unsubstituted hydroxyalkyl, when n is 1; and R represents an

alkylamine radical when n is O.

22. The method according to claim 18, wherein said coating

composition is applied to said surface by brushing, spraying or

dipping.
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