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develop a resistance to the chemicals. Mosquitoes ultimately develop an immunity to
adulticides of the same chemical family. This situation is referred to as “cross resistance” and
illustrates that under adverse conditions, insects may adapt. This ability to adapt, often within
a few generations, provides complications for researchers engaged in the field of pest control.
As a departure from the chemical adulticides and larvicides, a second generation of
mosquito control product was developed. This second generation is known as insect growth
regulators. Their purpose is to prevent the immature insect from transforming into an adult.
This class of mosquito control product allows the larva to enter into its pupa stage but prevent
the pupa from developing into an adult. These products have very low toxicity, or practically

no toxicity, and hence are not detrimental to aquatic life. Due to the general application of this

control material to the environment through a form such as a charcoal briquet, the products are
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for use agai ridver thssppst fificearygatsl adirdf epetatiow aBinsecTioidss has Bax it Velsped.

thuringiensis Berli.ner.var. israelensi.s and its acconpanyin r ot ei paceous
par aspor BFSAIF PrerEE it Cnethef B v BB S ARG B bpguftions” Jres

M Cr 00T gafind8R Ditcdséral &ﬁﬁ)tdxﬁrﬂ?entsm_@d hSaikki ke Gk BiBRAYSALOM S BEIWSL Rir. I N
the formof a |iquid produced by diluting the wettable powder or |iquid
concent katséakii a bacigatuet whighdnfsets dhe larveboEhenidoperadmaths) that arthe beidagidyleds
spores d _protaxi - I Lerethan water and sink.

Ad & ollriey el Laf i i e ol cof 90l Ce oSl Sock by arveey

r el ease-Thik i Ba®Bssemidingiensis' Bertinsheir. israafeslsis aﬂmeadcen@raﬁ}ihgr%t-dt@mce@n@ of ten
necessary to insure an effectjve nosquito control program This is tinme
consuni PgraspRrabRastsies vhichsppfaimaraiexing eWhen & baryicidab migreorganigacplithe bagillist al |
breedin r. ' NSl LSt kcal ' i | cticides,
ot her d |clgg§%in %ﬁggﬁgﬁi ar 8%?\%\%\#\“&0@%%8?8#?&%?&%%5ggg? Pﬁ}ég ?lgn of
nosqui t exttabld pavhler onligad cancpmsdts witl. aterd, ekingila pRattlem Nosncodntef@, The2 and
4,187, 200,.. i ssued to Gol dberg.in 1979 and 1980, respectively, disclosed
Baci | | u$a¢iHi? SRRJFEATS: REOIox! esaﬁreQF%\f.lwhwa%fathﬁrrﬁﬁla'f-eﬁd%eéloaalbvuéfgﬁant

col | oi dghn3U%BRME tRbaMILS BosiR hhiZLehstdiild RIS § NsStihAg 8o sHobe wiad er .
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sever al beditigdres. on the bases of biochemi cal characteristics and
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concentrate under the trademark "BACTI MOSTM -which is derived from 2 DEC

2903 WO 00/ 659cordhgrroistamati@ypgublished by Biochem Products, a division of Salsbury

Laboratories, Inc., a member of the Solvay Group, the earliest documented record of Bacillus
thuringiensis was in Japan in 1901. In the decades since, at least 14 varieties of B.t have been
identified from several countries on the bases of biochemical characteristics and serotyping of
vegetative cell flagellar antigens. Bacillus thuringiensis, Berliner also known as HD-1,
Serotype H-3a3b, or B.t. variety kurstaki, has been registered in the United States since 1961
for control of Lepidopteran larvae or caterpillars and is the type commonly used in forestry,
agriculture, home and commercial gardening and horticulture. Products containing B.¢
reportedly have an excellent safety record with no documented incidents of serious or
undesirable side effects on man and the environment. Biochem Products supplies a wettable

powder or a flowable concentrate under the trademark “BACTIMOS™” which is derived from
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highly eftective chem cal attractants ‘w ows for a
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on | i griffigienlpbutgre penfamed as Bighyinpnetars cests 9 mpsquatoylistricts and taxpayers.
Ultimately, the mosquitoes sought to be controlled are those noticed readily by humans, i.e.

mosquitoes and blood-sucking flies that draw blood meals from humans.

Thus, numerous severe problems exist with the mosquito extermination methods that
use chemical insecticides. As such, an altemative approach toward arthropod surveillance and
contro] has been developed. One such promising method is the use of chemicals as attractants
for mosquitoes and other arthropods that prey on human and animatl hosts. The combination of
highly effective chemical attractants with efficient traps allows for a control method to be
developed similar to that used to control the Tsetse fly in Africa (Vale and Hall, Bull. Ent,

Res., 75, 219-231 (1985)). Because effective attractants are known for the Tsetse fly, a ontrol

method using only baited traps was developed and is very effective.
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true at al ste doses repont ed raction was 40% of femal e
Ae. aegypir. o &z, afuwh/grdrﬁ ?‘"a&'ﬂ %iaf%"% (1977), discl oses that

a conposi ti on Axedes Beikhdt lswml%sqfdlm@stes maac,udctwuﬂ;@as“dmm Ho@thélBuman
attractsAe. aegypti. Here, the lactic acid was dissolved in acetone,

simlar hend peragsdempledadanpemptioft Alyudipgiossh tha Aaiden draxisieds pecessarsto

appl i cat arly stated that the acetone solvent was evaporated
fromthebﬁﬁnéetﬁnépa;%%éiogrl or to the carbon dioxide being allowed to pass
into the fl aleethee;@mJ\mmlglib,s@ﬁ 426r (1073), ﬂl’s@lp@&‘sttheaseaﬁ"e&lylsﬁkvmblel
good ablblty dlssolve L-lactic acid and high volatility resulting |n

r api d AR %)'r‘?séﬁra‘iﬁ A¢i #§PPrice, J. Chem Ecol., 5, 383-95 (1979),
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quadri macul atus. "Lactic acid Wwas shown to artract nmosquitoes such
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(1984). 4 910 PCT/ US Ent onol
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and attragé al &b et @eSes. JhimegHest répor@?!ﬁiﬁracﬁ@ﬁ'was £ 42Rmate Acl 98 )pri.

di scloses that materials isolated fr o
Bar-Zeev, J. Med. Entomol., 14, 113-20 (1977), discloses that a composition consisting

solely of lactic acid and carbon dioxide attracts de. aegypti. Here, the lactic acid was dissolved
in acetone, similar to the use of methanol for the invention described in this application. It is
clearly stated that the acetone solvent was evaporated from the filter paper prior to the carbon
dioxide being allowed to pass into the flask. Acetone was chosen for its properties as a
solvent, i.e., good ability to dissolve L-lactic acid and high volatility resulting in rapid
evaporation or drying.

Price, J. Chem. Ecol., 5, 383-95 (1979), discloses that human emanations and carbon

dioxide attract female An. quadrimaculatus.
Lactic acid was shown to attract mosquitoes such as virginde. aegypti (mosquitoes) by

Davis, J. Insect Physiol., 30, 211-15 (1984).




hands, other than L-lactic acid, attract fenmal eAe. aegypti and An.
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Takken, rhact sﬁ %ehaw or, 10, 395-407 (1997). discloses that a
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phenol one are |ess fective. Schreck ntrol” Assoc., 6,
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U at st s Ramppd S )i LA R sehPobTerbssseRanh sct o
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the body location origin of the material. Takken, Insect Sci. Applic., 12,

287-95 (1991t has beancshewmshajgarhonatieride im sembinadon with gthea@heaycalalssﬁfés 8% in
conbi n Ar t r SAYiLé 57
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Ent om_gg_";@ 833 2@52?18%?%8&%& %ﬁ%ontwlg%ﬁétgg@ Ales?a*r%%aﬂraaﬁ oxi de
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attraction of Ae. aegyptl (nmosqui t08s) to the hunman
composition consisting solely of carbon dioxide, acetone and octenol attracts several species of

mosquitoes.

Kline, Med. Vet. Entomol., 4, 383-91 (1990), discloses that honey extract, octenol,

carbon dioxide, L-lactic acid plus carbon dioxide, L-lactic acid plus octenol plus carbon
dioxide attract mosquitoes well and butanone plus carbon dioxide, and phenol alone are less
effective.

Schreck, J. Am. Mosq. Control Assoc., 6, 406-10 (1990), discloses that materials

isolated from human skin attract female Ade. aegypti and An. quadrimaculatus (mosquitoes),

and the level of attraction, transferred to glass, varies from person to person. It also discloses
that differences in attraction level are present depending on the body location origin of the
material.

Takken, Insect Sci. Applic., 12, 287-95 (1991), reviews mosquito attractants and lists

acids, alone or in combination with other amino acids that are attractive for mosquitoes.




Bowen, J. Insect Physiol., 40, 611-15 (1994), discloses that lactic acid
sensitive receptors are present in Ae. atropal pus. Eiras, Bull. E ?I
Res., 84, 207-11 (1994), discloses that lactic acid in conbinatio
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differen | HREC (An. ganbiae s.s. and An. atroparvus)
prefer (1‘51&%J gﬁb&bltl 3“%’?“9%5 oﬁﬂaﬁg’e human body. DeJong and Knols, Acta

Tro ica, 59, B8@em J( IB8&)EhveliobA00SE]-1HAIIAN.digdsses BRt lastic aéxtlrsa:@‘sﬁtﬂd: to
carbon di oxi de. Bernier, Ph.D. ssertation, University of Florida (1999),
di scl os FEFHSH RIS iRde. qirgpa(pys.aci d, gl ycerol, and | ong chain acids and
al cohol s on_t Biza gl RS ResaR4030YEN1 GB9H] aﬁl:ﬁgsesftﬂgl 18t il i lor@¥fhioh O
conpounds. Sone 0O €se were fie d 'exam ned as candi date

attract awtts cax@endquiqlerma@lfeanshm‘m toratthdes qukdotodest | nt eracti ons, 132-47

1996), disclposes th t carbon xi de. a atiractant and that
I(act i 2: acid a{}g'ﬂi M—EBQD&MS(&-&E?—@F gﬁggg ﬁa&lgg%dpﬁﬁs e mpsqujto-

syner gi Sﬁlé&a@@taﬁt@é&@ﬂ fof fdrhal@hRRqetce§ 1ORRE. 1L af §p%€;e!s Qpﬁlo‘g&m?&eg ARed more

washi ngs from human skin are attractive. Knots and Dedong, Parasit

Today, I1ttraqtgdicahe¢stons) humpn lsgowkich hlicadydwal onosdirioxdsdecding theertfiostavhich wi t h
Li mbur gey che ttractant f.or | eAn anbi ae, It was
suggest APAEROSRIGE: (ERRTpdhe s LERA i Blioh EMBtiahate AP ahieoroTang
ankl es awbich Wz oddetoroff be Setabdifip loBhIHLEE was Rp&SPated o MRSt MRS niY4gGIRss 88
that the_ odor of Linburger cheese was due to bacteria involved in cheese
pr oduct i 9aba ch ori ginate in human skin; cornyeform bacteria, in

pertfcular stpeidg 4 G EREIGILLT bhNoRSnial L analaRekY febAled 10
of the nmosmpiitorspecied {1 gombiahusbandf Hetropeivhgnrefet oifferent pun@emes shlkKeur
d fromL-nethiaonine |iberated duri

conmpound whi ch tabol e

pr ot eol f}zqfﬁafa‘aﬁyw LogJospan ?@%T%mm@a&rmm@ o9 sisslse i grrhieis
cheese afid,di0Pto QBN diBkidehe significant quantities of short-chained fatty
acids in Linburger cheese. McCall, J. Med. Entonol., 33, 177-9 (1996),

di scl oses t haBerhier, %@y&sse'@mquntvoesgy Ofﬁh:xreladﬁ??x)ccﬂlsﬂbstesthnqbramnbeof
tit ts d t. t t
Kot s, - ECaqHl TeP. ficblons Zhhin G BRY AR e BRICAL Wl af Y Efericals

Li nbur géefor 6 h&8S6F over 300 compounds. Some of these were identified and examined as candidate

attractants.

Geier, in Olfaction in Mosquito-Host Interactions, 132-47 (1996), discloses that carbon
dioxide alone is an attractant and that lactic acid alone is a mild attractant, but that the two act
as a synergistic attractant. [t also discloses that fractions of ethanol washings from human skin
are attractive.

Knols and DelJong, Parasitol. Today, 12, 159-61 (1996), disclose that carbon dioxide in

combination with Limburger cheese, serves as an attractant for female An. gambiage. It was
suggested that mosquitoes are attracted to odors emanating from feet and ankles and this odor
resembles Limburger cheese. It was also suggested that the odor of Limburger cheese was due
to bacteria involved in cheese production which originate in human skin; cornyeform bacteria,

in particular strains of Brevibacterium linens, which is closely related to Br. =epz]:i’ej"midis,




(the acid and non-acid sol vent extracted fractlons) to attractAn. ganbl ae
(nosquitoes). Nineteen saturated and unsaturated aliphatic fatty agild6 003
rangi ng in carbon chain lengths from C2-C 18 were identified in Linburger
cheese. MYSER4591  Vector Ecol ., 23, 107-13 (1998), di scl oRarwsmiixzsl ex
qui nquefasciatus is _attracted tg a worn stockl n% and that carbon di oxide
pl us bo#Picddermupart plohe npppal sigroflosg,efriuman fpet methapetiiobtagpunggatulfur 23,

R e e s Ve

o f ot ometer. - Ber ot er - Anal . Chem d‘?fﬁ" ?%7f°6“2‘5“5'5m ‘3‘."?%??52? ‘?ﬁﬁ“‘“ﬁi‘*ﬁﬁd
for ana&fpﬁ %haéﬁe%sfﬁ amgﬁ’éﬂgﬂbﬁF&erc %68F-udi ng tgle i d)ent ification of lactic
Kot s, hnna. Moot ENRE ERIAG NS, R LEBORRy et de Zedl OSqulgy e ane
behavi owerfatadaiet woplatdt comsdnuehts@d snouseaddr burididnadddify gorexilslehamidahe best
(1098) o sckBes Bubihona Bel i8r 13 @887 odmediiaae mbaga%r et An
ganbi aeqnd/, 1%9%?n%ggémgé‘llvént@&gctp&?r@ctﬂiré o8& gcltgg %As Bigf b 1tBQ§{) di et hy|

nosqui t oes. tent 4,818,526 to W son es t
di sul f i Neneteed saiiubai¢d/dndswsaturetedeal phdtic favyiacidat riaogisg imearbod classn &ngthadtcamt s

for Ci dae t.oe U S. ,Patent 4,907,366 to Bal four (1990)

di scl os@%cﬁw‘@er gg @%ﬂﬁﬂ&ﬁ%‘&gﬁf Pfic€onsi sting solely of lactic acid,
carbon di oxi GbhoeM@l ect@ EoNEH, mmgt(!mqtdlm&qu Itm@:sdexP&an\ﬁQfa%iaaﬁﬁﬁl to
Justus discloses nmxtures of L-lactic acid and its sodi umsalt, glycerol,
and che#tractesta awom stogking aniothel qarlenm digxide pls é?péxdoqlcmdg,d omanwea@rrbwscr c
acids, alc d.an d Th cerol,
as vveI | as g? mé Ja@ecmr @"ﬂ §ﬁgg§cg;%9§§)t glsglﬁ’ﬁ? va te'r‘?t0 %}o[%%eéerdﬁ?%gli’y

appear ﬁlﬁnﬂﬁk@dtd%evcﬁﬁ RpkSAtiracded S(l%&hdﬁﬁ%\{ﬁbspé@vdlﬂaiﬁdbtae?pﬁfin fr@tca@a/amor ate
i mediately in a rapid pul se. However, the active ingredients from7 DEC

2001 w%m%ﬁgqélmvfagsebﬁﬂe attracted b ipnd thegoatgkd- O%h‘iﬂdhe alfectemetent t r act ant

chem cal s. S e sti cal
Gata 1 opor t o7y ARASChERTPLIT (1 oboh rchaet MR Mhetmod 3 ahy s pF b

above- nensriagnag indleding desdemificatiendTlatticaip @lyderadnG  1ay earbexsylic 2idslanged t o
attract a& ‘2333 t he hundreds of species of nosquitoes and rel ated arthropods
that utt f¥9ehs and animals as their hosts. In fact, many of the

di scl osed coppaghlh@Khol2X8nu. IRENERIAIES4, 118108 @999)V€ev@e'i~e%6cro%@ﬁe@%§d for
nosqui t oes- The activities of thése atfractants are often inconsistent and
bel ow Sgshazior phafrotorpiead spsaditocs reaflivming crhonedipade ppthedesmoanspesivitecal |y,
none of i q,ll scl osed conpositions have been able to attract nosquitoes on
a cons'é enqt basis as efficiently as.. or nore efficiently than the human
body. As sucBrakklasd makieen, J. Chem. Ecol., 23, 663-72(1999), disclose that 2-day-old incubated

sweat became attractive to An. gambiae.

Various chemicals have been disclosed as attractants for mosquitoes. U.S. Patent
4,818,526 to Wilson discloses the use of dimethy! disulfide and dibutyl succinate and
combinations thereof as attractants for Culicidae (mosquitoes).

U.S. Patent 4,907,366 to Balfour (1990) discloses the use of a composition consisting
solely of lactic acid, carbon dioxide, water, and heat to attract mosquitoes.

PCT WQ 98/26661 to Justus discloses mixtures of L-lactic acid and its sodium salt,
glycerol, and cheese extracts, with and without unsaturated long chain carboxylic acids,
alcohols and an amide as attractive for de. aegypti. The glycerol, as well as other components
described as equivalent to the glycerol, appear to make the composition substantive, so that it

does not evaporate immediately in a rapid pulse. However, the active ingredients from



bodv has been exam ned repeatedly to provide clues regarding the chem cgﬁ *
conpositions disclosed. Thus. while chem cals and chem cal corrposiZtDE(Brl_ 3
may have been active in attracting nosquitoes, none have been cl assified
as successP™f 9% 0% psquito attraction as those reported in PETASWadsIsENt .
A Iong-fElt need therefore exists for chem cal conpositions that can be
enpl oyedl-eabuest chegss, Rbudvare thsravsaatant shemicalst are el Bis¢losedsyitsinghesddcnmehf, ect
for attr ' | ' ositions are nore efficient than
t he hunaﬁ&fo\g ySlwrelgglltﬂtl:dg%ltsr Fﬁg rcrioqi(s)thfe? gse‘*%@%e‘ﬁé}ﬁee%’%mﬁ‘e%- nvention satisfies

this need. CuBeems! ofobgabdve-rhemipacdlicanicals end alidigitalBottod@on¥ieibebi Pri or
col | ecti.on and surveillance. The present

art was nee@gd for effici gg%f

i nvent i ofMBIWFLIGRITARANY 0 the Bugdrads of epscissiob masnwikaed and aclated hithtdeods hat dry
ice by pponed | S rform. || as...and nore
o 11 of cnpicHuAang dhintal fhd R HBAE 1t AR ol ok BT ok ko BSsiu el
necessar Ysenidlaingd te be httivsensiatcd ctahedfor mmasqhieks e The aildtie A6 tRERRHERERE! Fe MRY

be attracﬁed. onll&% \Qn&hg igs %(ﬂ‘/d usi an. SUMMARY OF THE | NVENTI ON The present
i nvent i oR g BIPHRYCU SR BSIOM W@ 2ASHOR FSPRRsE iR [3PoRteTY SxperamentEoie (e. g. ,
NDSqui t 0gsekificARE HoheRPhe difasRdi | Qpastd isdng, (A) an
effectivgﬁg}[&)un"t' of at I_ealst ongég)génﬁggﬁgﬁg b ornu?g&%tgggiﬁ%ayﬁ%swé Y
Z n wher e9nsiseane hass psefiinigape agenmoye effichatlygean the hamaSHodpxAs sah. the human

(Cl-Cs)aj.kyl:.an , ach Y is.ndependently H Cl -C8).al kyl group, 8 2
BEG 2003”‘{% '&?g/bgg‘gi’fff%&%f? U@Eﬁﬁ‘ilié‘%gp‘” %Q“‘ﬁ?’fe@%g{"@&«he gsrpical gompesitiens 4| ky |
group; ndisslogd. iMHuegRRildeHeneds hn@Etdndifal coRipbiBbNEmay Ak BaLLSuidhgr eof ; and
an effective_anount of at |east one conpound fromgroup Il wherein group 11

conpounddtipgiig mesairet, ease haue hegn slasoiichaomcessbinbor rwesgbon attiapkomes those

(Cc2- Clo)f&géﬁ@fintﬁgd cglng)%nal dehyde, an al cohol having 1-8 carbon atons, a
hal ogena conpound containing 1-8 carbon atons, a nitrile containing 2-4

carbon at ons, Adongfeiencedahdrafont £rgst3 fdrheMidaBorBp&ilons thétlcan bé eRbRI YA sEIQUP,
a sulfide ﬁont aining 1-8 carbon, atons and $C3- Cl o) heterocyclic gr oup;
in the environment. and that exhibit a synergistic effect for attracting mosquitoes wherein the
compositions are more efficient than the human body in attracting mosquitoes. The present
invention satisfies this need. Current mosquito traps often use carbon dioxide, which in prior
art was needed for efficient collection and surveillance. The present invention obviates the
need for large carbon dioxide gas cylinders or dry ice by providing mosquito attractants that
perform as well as. and more efficiently in place of, carbon dioxide. Although carbon dioxide

Is not necessary. it can still be included to release blends. as some insects may be attracted only

with its inclusion.

SUMMARY OF THE INVENTION

The present invention provides compositions that efficiently attract arthropods (e.g.,

mosquitoes). Accordingly there is provided a composition comprising:

(A) an effective amount of at least one compound of formula I

X

I
HO,C C Z

Y

wherein each X is independently H, halogen, OH, SH, oxo, or (C;-Cg)alkyl group;
¢ach Y is independently H or (C,-Cg)alkyl group, )



wherein any one or nore of the (C6-C')aryl group or (C3-C O)het'érc')befﬁlubﬁ
group may be substituted at any one or nore positions with a subsh 1
selected fiomthe group consisting of H, oxo, halogen. OH SH, COCOH, COQ(C

| -Cs)al wbogédup. (Cl-Cg)al kyl group. (Cl-Cg)al kyl sulfigeragsbiizrs

. (C-Cg)al kyl group; and salts thereof; wherein the conposition is effective
to attract a isiH,dpddSEH, GOOMB)r &€ cOpptkyi proap; conpri sing an effective anount
of tartaric acid. or an acce t%‘%l salt. thereof: and an effective anmount of
at | east oné'ééﬁb‘&ﬁ%ﬁibﬁ"éﬁi’?f‘gr p O ICHsEEei n group 11 conpounds i ncl ude a
ket one havi %Qd'éélﬂsoth‘én%g%dat ons, (C2-Cl4)al kene, (Cl-Cl0)al dehvde. an

al cohol having 1-8 carBon atons, a hal ogenated conpound containing 1-8

car bon at onman eflectiva amdwnt 0O ait lazsniong c@ngowralrfbon gaduprts whareiregtoep Icont ai ni ng

3-10 b , b I QXi C6- I , fid
ontaf APRoIS TETHEDR KEIOBH BN B5 AR U FUPE 1105 (oS AT (Fiany one
or mor ¢ ofjkhgie( 50 afebfd1HaVingaLs £4Bohighlies ﬁélggeﬂa{edccogﬁafsbuﬁ@c&ﬁaﬁmgt1us ed at

~any one or nore positions wth a substituent Selected fromthe group
consi stanbgn efonks. aoxtoile cdmadinige 124 GborBHomECEH;th@Q0AGIR Gy §-d Llcgtbogratunps.

St 1 oatbe-bierd] Bk iR uioa Y hiPEn e 0GF ol (Cohins g R B oy S
and hal ogenjwhafdn 88y bie bhga&ﬁé;tgegg&r@ﬂoﬁm%%%@m Héleﬂo‘égﬁfcf #6hp Myt 0

attract arthropods; or 9 203 WD 00/ 659 CTI USQQO 11375 (C) a
conpos Pt sehstitwedhat AiyMpeHn more pesions Vi a subsstueat solesiask frasp ghecgsmpound  of

07 ok, e o, D COSIEROREEE, M BTSSRI e, o

| east oDeCelbs1 kilfideand eteCHedyr groop;t he group consisting of H OH  SH and
hal ogen; each Y is_ independently H (Cl-Cg)al kyl, or (Cl-C8)alkyl
substi t ut ed 2 s#tsdheregist one substituent selected fromthe group

consi sting QJhel—'éin o co%o@ﬂiqm hel§g&ie 1&huel a?‘lh?@&a%@,l orthen

(B) a composition comprising an effective amount of tartaric acid or an acceptable salt
thereof: and

an effective amount of at least one compound from group I wherein group Il
compounds include a ketone having 3-10 carbon atoms, (C5-C,g)alkene, (C,-C,p)aldehvde. an
alcohol having 1-8 carbon atoms. a halogenated compound containing 1-8 carbon atoms. a
nitrile containing 2-4 carbon atoms. an ether containing 3-10 carbon atoms. carbon dioxide,
{Ce-Co)aryl group, a sulfide containing 1-8 carbon atoms and (C;-Cg)heterocyclic group;

wherein any one or more of the (Ce-Cg)aryl or (C3-Cjodheterocyclic may be substituted
at any one or more positions with a substituent selected from the group consisting of H. oxo,
halogen, OH, SH, COOH, COO(C,-Cg)alkyl group, (C;-Cg)alkyl group, (C,-Cg)alkyl suifide
and (C,-Cg)alkyl substituted with at least one substituent selected from the gfoup consisting of
H, OH, SH and halogen;

and salts thereof; wherein the composition is effective to attract arthropods; or




Xis oxo; ZIls H OH SH COX (C-CS)al kyl, or (Cl-C8)alkyl substitfﬁﬁpgmi
wth at | east one substituent selected fromthe group consisting of" H.

SH and hal . is an integer between | and 10.. inclusive; )
W sssiy BRI BT ound

accept abl e sa hereof, and an effective anbunt of at |ea

fromgroup 11 r.el . -G ' |
carbon at o, (o e &y S s SRR BELA B 3 KLRE ML of Ainye
carbon atons, a hal ogenated conpound contai ni ng:1-8 carbon atons, a
nitrile containing 2-4 carbon atons, an ether containing.' )-10 carbon
atons. carbon dioxide, (C6-Co)aryl group, a sulfide containing 1-8 carbon
atonms and (C3-C o) heterocyclic group} xand salts thereof, with the proviso
that the conpound of formula | does hot [consist solely of glycolic acid,
oxalic acid, acetic acid, hydrEQe® ~d, pyruvic acid, glyceric acid,
" Yhydr oxypyruvic acid, nmalonic acid {3-hydroxybutyric acid, 2-nethyllactic
acid, 2-hydroxybutyric acid, 2- oxobutyri@ acid, isobutyric acid, butyric
acid, rnalic acid, 2-oxovaleric acid, 2-hydroxyvaleric acid,
2- hydroxy-valeric acid, valeric acid, isovaleric add, 2-nethylvaleric acid,
hexanoi ¢ aci dyheR ERACOAGRAdfendéitld H tHAlRERCOHCSBChb, (S~OPREGRLOPTOPI ONi €
acid, thiopropionic acid, 3- nercaptopropionle acid, 2-bronopropionic acid,
2- br onmobGeatkyt substititewith ableag oop Selrstitientictkcteddran e rpnp porsiitag &€ Hd OH,
| actic aghd qr [ornjc acid; and salts thereof; wherein the conposition is
ef fecti va BP9 art hropods. 10 2 DEC 2003 WO 00/ 65910 PCT/USCQ/ | 1375
The present i BM@NY iPmdpgeddedBSH C@IOSIk 106t Gy {Gajalief] fsilbstiemned withtat teastone
arthropods (e.g., nosquitoes). Accordingly there is provided . a conposition
conpri si supstitveay elactao oA R BB FOnSating SRR OsheHewfiipaenoer ¥ 4t aRieal Whetopc
X C--Z J p,wherein each X is independently H halogen, OH SH oxo,
(Cl-CB)aﬁkyP group; each Y is independently H, (Cl1-C8)alkyl group, Z is H,
OH, SH, COOH, Zds H OH,GH.aAGH, (T elpalkyhor & abs)alkylegbstitbiztiwatnat leasnonel 0,
hereof; and an. eff '

i nclusive; .and salts ti no of at | east one
conpoun dSlfhsgmegy ﬁ?ﬁftqq ilrgmél'leegrﬁua F%Fbstlilg of EIC O]-i/EISI—f1 and’l['rlglogen;

n is an integer between 1 and 10, inclusive;

and acceptable salts thereof;

and an effective amount of at least one compound from group 11 wherein group II
compounds include a ketone having 3-10 carbon atoms, (C2-Cio)alkene, (C-Cjp)aldehyde, an
alcohol having 1-8 carbon atoms, a halogenated compound containing 1-8 carbon atoms, a
nitrile containing 2-4 carbon atoms, an ether cohtaining 3-10 carbon atoms. carbon dioxide,
(Ce-Cp)aryl group, a sulfide containing 1-8 carbon atoms and (C;-Ci)heterocyclic group;

and salts thereof;

with the proviso that the compound of formula I does not consist solely of glycolic
acid, oxalic acid, acetic acid, hydraacrylic acid, pyruvic acid, glyceric acid, 3hydroxypyruvic
acid, malonic acid, 3-hydroxybutyric acid, 2-methyllactic acid, 2-hydroxybutyric acid, 2-
oxobutyric acid, isobutyric acid, butyric acid, malic acid, 2oxovaleric acid, 2-hydroxyvaleric
acid, 2-hydroxyvaleric acid, valeric acid, isovaleric add, 2-methylvaleric acid, hexanoic acid,
mercaptoacetic acid, thiolactic acid, 3-mercaptopropionic acid, thiopropionic acid, 3-
mercaptopropionic acid, 2-bromopropionic acid, 2-bromobutyric acid, 2-chloropropionic acid,
3-chloropropionic acid, lactic acid or formic acid;

and salts thereof;

wherein the composition is effective to attract arthropods.
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conpounds include a ketone having 3-10 carbon atons, carbon d| oxXi deE 03
{ C2- Clo) al kene, (Cl- Cio)al dehyde. an al cohol having 1-8 carbon at giﬂ
hal ogenat‘g%‘so(b?S (aund containing 1-8 carbon atoms, a nitrite containing 2-4
carbon at et her containing 3-10 carbon atons, (CG- EDYERYIIYFoup, a
sul fide cont.ai nin n het er oc : _wherein
any one or eprggerffhrévepg%n &%) g,S)(/‘PmaP%}HénS tpg c'ﬁltﬁ’} %FE@{}%"?& ©%oup may
be subshbidiitees)ata OIS titlre FYr6viIBOSh toAPSsit &bnaprssmgséﬂ difeeite SRb@R e
fromthe group consisti ng of H, oxo, halogen, OH SH, COOH,

COO( Gi -abdgast and cagrpamnd of Gy Bl kyl group, (G- C8)al kyl sul fi de,

O (g -C8)alkyl; (Ci1-C8)al kyl group, and NRLR2 wherein RL and R2 are each

i ndependent |y sel ected from the gr onsisting of (Cl-C8)al kyl and H;, and
~salts thereof; wherein the conposi nlis effective to attract arthropods.
The present i nventi on pr ovi dp@, zattracting arthropods (e.g.,
nosqui toes) —conprising the step of exposing the environnment ‘'with a

'.corrp05|t|on conprising an effective Yagpunt of a conbination of: (A) an

effective anount of at |east one conpound of formulal X 1 HR2CC YL Z
wher ei n eachwheres danbl@pisnoidepthdently Hhdlalngen, OBHH S o, (ieCs)¢IRYE Gopil Ky |

group; 11 200 11375 each Y is independently H,
(C-C8)al kyl G<B Sm%%egg‘?—rl‘q %}RCgﬁTa&ﬁgr (C -Cg)al kyl group; nis an
i nt eger bet VE%‘HlOﬂnSHm:OOI@CArg@? \ces;ajk)a,rggmﬁﬁl ts thereof; and an effective
amount of at |east one conmpoun romgroup 11 wherein group Il conpounds

i ncl ude a ken t;ir?él ln@gem@tweqml andt Hbanclesiyss, car bon di oxi de, (C2-C, O al kene,
(C - C o0)alde ﬁsth% Ogl c%hol havi ng 1-8 carbon atons, a hal ogenat ed
conpound con"f |ng carbon atons, a nitrile containing 2-4 carbon

atons, an etahﬁéff&@ﬁé ambumg)fih ne@staﬂfelmmpatzﬁur&om grsﬁpmor)eamlgngrpqum, a
sul fi de cont ai ni n? 1-8 carbon atonms and (C3-C, o) heterocyclic group; wherein
LS

any oneospapieingfude geketane diesipg syl 0 '"gqrb@rpatQWS(@Bb@ Ap¥ige. éper@y@P]ikénf‘gl(GUp may
??o?n u ?ﬁ(té %1?1’%&!31 d@éagﬁagél/ostﬁlf‘ﬁa\}?%% F‘R%ﬁrb%ﬂsa'tc%]dlf Q%al’&g&%_ﬁd Mﬁ%nﬁ% fgt ed
COQ( C1-daghml dtyins gr mitrfle c()ﬁt,arrﬁgg) 24 cwtbog ratanps, an ether containing 3-10 carbon atoms,
(C¢-Cp)aryl group, a sulfide containing 1-8 carbon atoms and (C;-C,o)heterocyclic group;
wherein any one or more of the (C¢-C)g)ary! group or (Cs-Cip)heterocyclic group may
be substituted at any one or more positions with a substituent selected from the group
consisting of H, oxo, halogen, OH, SH, COOH, COO(C;-Cg)alkyl group, (C;-Csg)alkyl group,
(C\-Cg)alkyl sulfide, O-(C,-Cyg)alkyl; (C;-Cg)alkyl group, and NR;R, wherein R, and R; are
each independently selected from the group consisting of (G-Cg)alkyl and H;
and salts thereof;
wherein the composition is effective to attract arthropods.
The present invention provides methods of attracting arthropods (e.g., mosquitoes)
comprising the step of exposing the environment with a composition comprising an effective
amount of a combination of:

(A) an effective amount of at least one compound of formula I

X

I
HO,C (I: v4
Y n

wherein each X is independently H, halogen, OH, SH, oxo, (C,-Cs)alkyl group;
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(C -C8)al kyl sulfide, O (C -Cg)al kyl; (C-C8)al kyl group, and NR R2 Eﬁegmgh
R, and R2 are each independently selected fromthe group consisting of

(C, -C8)al kiflo anderg; and salts thereof; or (B) a conposition hSi an
effective amount of tartaric acid or an acceptable salt the]’reg(’r)[ﬁubﬁinjggan

effective anopqth Vhs mlepedasttlyom CGRPN dupom group 11 wherein group Il
conpounds i nclude a ketl%)ne hg\?{l‘ﬁ( 3-10 cglr't;f(i))n atons, (C2-C o)al kene,

( C1- d o) al deh¥deH. &1, S&i.&8PoH, Wd%l@)aik)ﬂ geeupbon .at oms, a hal ogenat ed
conmpound cont ai.pj n - I a a. nitrile containing 2-4 carbon
atons, an et hgrIS %“oﬁ‘ﬁe%eﬁP%g"eg?%“‘iE@ﬁBﬂuﬁi’%m, carbon di oxide, (C6-C, o)aryl
group, a sul f hetesatanhaest agd 1- 8 carbon atons and (C3-C, o) heterocyclic
group; wherein any one or nore of the (C6-C,0)aryl group or

(C3- C 0) het er 8 §Hestvegrwst ofedf leasons pogmonnd Famagrouml) vdieeciogronprié posi ti ons

wth as ' - I onsy st i: f,-H~ oxp.. halogen,
01 "oy B IR BISRERLG (AR LIS Fh5H on OBk 10848" e Dffeal00
sul fi de, C(41Gthyde) @l dydhol bk ingdBadakyon agsras) @ hakgdndit Edmphsideiontahingnd R2
are each jndependently sel ect eg framthe grouF conS|_stlgg of (C, -Cqg)al kyl
and H; a?ﬂab%raﬁ{f))g’% ﬁ@%ff/y’r%mmp%ﬁ@@nménﬁ hencondaipimeetl( garbematgiisy act

art hr opogs .0 - 3 K : jtion
compr | o1 1 S TS et e P e e S e o B ROBRER! L 7C
Y n wherein eathreX argy omecepeard efithey( CHC  Hardybgrenp o :-SihetetocycliCgrdigp)ahky| .
or (Ci1- @é@%k | substituted with at | east one substituent selected from
the grou \ ; | e REC LT e &Feident |y H,
Bisd HgnBOEIOT BATE POSiioRs 3 TH A BEHuCTE aelRcted fiom

C -C8 i@l | ogUBFT ¢ it _cab . ' nt
el cotd g pung ﬁé‘@?ﬁﬁ%”a@oﬁéﬁa O o DO OO el AR e ISl
when X {G-Gyatkysul §ded O-(H-CrlkyIOEOH s)IBY ! Bghip dnd INRiBr wiereiCh) ah& R are

consi st | s ararto ity SRkl Wom ByaRo R e oAl E Mt P and 10,

i nclusive; apgd ageekdradt 6r salts thereof; and an effective anmount of at
| east one conpound fromgroup || wherein group Il conpounds include a
ket one havi ng{B)Laeomepesin eommisingeneffesyied eyt of Briags B id) At an peeepiahle salt

thereof; and

an effective amount of at least one compound from group II wherein group I1
compounds include a ketone having 3-10 carbon atoms, (C5-Cjg)alkene, (C,-C\q)aldehyde, an
alcohol having 1-8 carbon atoms, a halogenated compound containing 1-8 carbon atoms, a
nitrile containing 2-4 carbon atoms, an ether containing 3-10 carbon atoms. carbon dioxide,
(Cs-Cio)aryl group, a sulfide containing 1-8 carbon atoms and (C;5-Cg)heterocyclic group;

wherein any one or more of the (Gs-C)p)aryl group or (C3-Cyp)heterocyclic group may
be substituted at any one or more positions with a substituent selected from the growp
consisting of H, oxo, halogen, OH, SH, COOH, COO(C,-Cg)alkyl group, (C,-Cg)alkyl group,
(Ci-Cylalkyl sulfide, O-(C,-Cg)alkyl; (C,-Cg)alkyl group, and NR R, wherein R, and R are
each independently selected from the group consisting of (G-Cg)alkyl and H;

and salts thereof;

wherein the composition is effective to attract arthropods; or




al cohol having 1-8 carbon atons, a hal ogenated conpound contai ning 1-8 o
carbon atons, a nitrile containing 2-4 carbon atons. an ether containingEt 7003
3-10 carbon atoms. carbon dioxide. (C6-Clo)aryl group, a sulfide

cont ai ni nvdledserr bon atonms and ( C3- C10) het erocyclic group; pcpishoadidss
thereof; with the proviso that the conmpound of fornula | does not consi st
solely of gl yCpla@mpasiidn comptisifg ag effectie@iidundsf A ey SHA@AYIuUnE oRFdithula
pyruvic_acid, glyceric acid, 3.hydroxypyruvic acid, malonic acid,
3-hydrokybutyric acid, 2-nethyllactic acid, 2-hydroxybutyric acid, 2-
oxobutyric acid, isobutyric acid, butyric acid, malic acid, 2-oxovaleric

acid, 2-hydroxyvaleric acid, 2-hydragoxyvaleric acid, valeric acid,

i sovaleric acid, 2-nethylvalericla& d. hexanoic acid, nercaptoacetic acid,
“thiolactic acid, 3-nercaptgﬁ%§gi nilc |aci,d, t hi opropionic acid, 3-

mer capt opr opi oni ¢ acid, 2- 'prosf nit acid, 2-bromobutyric acid,

2-chl oropropionic acid, 3-chlorqgpyopionic acid, lactic acid‘or formc
acid; and salts thereof. 13 WD 007 65910 1 DEC 2003 PCT/US0011 1375 The
present invention provides nethods of attracting arthropods (e.qg..

nosqui toes) conprising the step of exposing the environnment with a
conposition conprising an effective anount of a conpound of formula | HO2C

X 1 Czn i X1 s knde dentl y~H ~hal o , _SH, .axo,

(Gi - Cg) al kyl w&?{)eﬁ%?acﬁggEﬁ#gﬂgﬂﬁnﬂlg@%@ﬁgo&gp1 9%@(6“%@5‘&8@1’%@’ é‘gb, Zis H
OH, SH, COaIRM sulistifutid ©irh al leydt ofé outBtitueht defecdd frdth @BEErolS L¥RSAink M 19,
inclusive; and salts thereof; and an effective anount of at | east one

conpoundtifangRalestip 11 wherein group Il conpounds include a ketone having
3-10 b : i, Qxi - I - Cj I
carbon @5&12‘{_5 e ﬁéé;%gﬁergfl)o rr:s (,@‘?Jgs&aaﬁr?yg%&?gﬁ%@fyrlrﬁﬁ&néut% Qi H R0y e8a”

al cohol havi ng car gena oun contalnlnd -
car bon satbetisienesetdctad fram dengraimeagisting of H 06 St erdshal@denedélis sisshakiidnng
3-10 caghon atonms, (C6-Clo)aryl group, a sulfide containing 1-8 carbon
atons aftd® Pt®- G o) het erocyclic group; wherein any one or nore of the

(C6- Clo) aryl zgs pupprsH. €H6H, @.r@gﬁamwpﬂd.ccggg*\%uﬁagu#eh%vi §ddst bfeed at

any one or nore positions with a substituent ecte romthe group
consi st jubgtinknt-elaskag, frém tegroup @Hsis8hz oCBORH. SEOU@ hatéggnal kyl group, (C
E-C8) al kyl 9L 95 integer between 1 and 10, inclusive;
and acceptable salts thereof;
and an effective amount of at least one compound from group I wherein group Il
compounds include a ketone having 3-10 carbon atoms, (C>-Cp)alkene, (C|-Cp)aldehyde, an
alcohol having 1-8 carbon atoms. a halogenated compound containing 1-8 carbon atoms, a
nitrile containing 2-4 carbon atoms. an ether containing 3-10 carbon atoms. carbon dioxide,
{Ce-Cp)aryl group, a sulfide containing 1-8 carbon atoms and (C;-C g)heterocyclic group;
and salts thereof; -
with the proviso that the compound of formula I does not consist solely of glycolic
acid, oxalic acid, acetic acid, hydraacrylic acid, pyruvic acid, glyceric acid, 3hydroxypyruvic
acid, malonic acid, 3-hydroxybutyric acid, 2-methyllactic acid, 2-hydroxybutyric acid, 2-
oxobutyric acid, isobutyric acid, butyric acid, malic acid, 2-oxovaleric acid, 2-hydroxyvaleric
acid, 2-hydroxyvaleric acid, valeric acid, isovaleric acid, 2-methylvaleric acid, hexanoic acid,
mercaptoacetic acid, thiolactic acid, 3-mercaptopropionic acid, thiopropionic acid, 3-
mercaptopropionic acid, 2-bromopropionic actd, 2-bromobutyric acid, 2-chloropropionic acid,
3-chloropropionic acid, lactic acid or formic acid;

and salts thereof,




(G -C8)alkyl sulfide, O (G -Cg)al kyl; (G -C8)al kyl group, and NRLR2 wherein
R, and R2 are each independently sel ected from t he group consi sting dDOEC 2003
(G -Cg) al kwhoamesolt and salts thereof; wherein the conpositi g&hﬁﬂ@{}aﬁ%“ ve

to attract arthropods. The present invention entails blends

t hat have not r or co i tJjon
for attracti nﬁoﬂaﬁﬁﬁﬁg&ﬂnﬁgoﬁgﬁ?@&%d i)frrrlazgﬁ %’&o{%’% m;ﬁ'% éﬁde“ n%) f
present icomgnsingthesseyef aepoahgehﬂ ¢nnvéroantehr witlod ca;&apbaﬁblaeéxﬁpnihe af @ff@dtlve
conposi tions of thm aeo? nye Etl on may be nore effective than hunans as
ar t hr opod™ oupt oL HJB'8urpri singly been discovered that the
conpositions of the present invention are effective in attracting

art hropods, e.g., nosquitoes. In addi4ipn, it has surprisingly been
di scovered that conpositions of the} cpnmpounds of formula | and the
conpounds of group Il exhi biHOaC jc effect in attracting

art hropods, e.g., nosquitoes. Thissynerpistic effect, in 14 2 DEC 2093 WO
00/ 65910 PCT/ USOOl] 1375 many cases hl es the conpositions of the
present invention to atfract arthropods as well as, or better than humans.

I'n addition, tHETanapdsKds %%PWGB%thﬂgm Oth $éh ok Cotisiaikyd arewp; need.

i n many cases 0 in arthropod traps. DETAILED
DESCRI PTI ON a EI% R@Eﬁﬁ‘ﬁ&@%ﬁ@ ({l?o?’f)gfv\?fr(r%rgg%fi nitions are used, unless

ot herwi se desc?risrbhd)H,r&ﬂ,oCG)@H Iou()(f.ecg)ahdybgmup; brono. or iodo. AlKkyl,

denotes both strai P“ ﬁg i C aa(gg ran hed groups: but reference to an
i ndi vi dual r &dF AAMmiegse heteen 4 and i i r"ﬁces only the straight chain

radi cal, a branghat &&abn ahgoner such as "isopropyl"” being specifically
r ef erred to. Aryl denotes a phenyl radical or an ortho-fused bicyclic

carbocyclic radieEastiveamant ohnidatst npneompoungdriran gpuptibmeiein phiuphl at | east

one ring &Lo cI| asses a,ra rca d vi

ring car Béﬁlpo?ndg%r%ﬁ%ecgg Préeﬁrvr‘ll@)ggc!g % A CPRop AL 4? ?¢3n§ 02‘5] (ks

consi st i WGyelekatebonaiankb] ®aeingd-§ éurborh%ﬁfsoﬁﬁﬂgéen%?e%onfp%hﬁ&E&Qaﬂhfn%ni‘ § he

group consi sting of non-peroxide Omﬁ tr()sulfur and N(X) wherein €ach X is
qraa

absent ( &aigon atqms) agjtrijescontaigng 2ec SHIS ar{ﬂiwonmmb@n-zlﬁlcarm aehs, as a

d | f | f .abau to t
20 ol B B RIS, LGRS P (LOE S Bl B
fusing a pr opyitersin ahy omd dryhereef thy ((Iﬁéltlroﬁﬂsﬁtgl‘bdp&ﬂq CeliO) pBéteky cltdN@baS MayAS

is well g ethto in the art, substitution of conpounds and groups nay be
highly JgesSPoshpit ?t(ﬂnyé’F‘Fé’&m%ﬁp%ﬁl?q’fésrw%?§‘11Q§HI“‘3(1ESE¢FCIC%?W¢¢ gIPP el ting
poi nt, Sehteni EbePP'oElB haldgzhO COBRC aﬂfé, S ty,
hydr ophr l'ici t;?@ ol eophi ar(?:gi%%;ly@Iﬂtatrgr(11ITI t he Hq gte))@t%\r,\@ he ! P (ICZ'ECS)QQ%LQ%M
(Cy-Cg)alkyl sulfide, O-(Cy-Cg)alkyl; (Ci-Cg)alkyl group, and NR;R; wherein R, and R, are

each independently selected from the group consisting of (C;-Cg)alkyl and H;
and salts thereof;

wherein the composition is effective to attract arthropods.

The present invention entails blends of compounds that have not been previously
combined, in either volume or composition for attracting mosquitoes. The novel combination
of compounds of the present invention serve as effective arthropod attractants. The novel
compositions of the present invention may be more effective than humans as arthropod
attractants.

It has surprisingly been discovered that the compositions of the present invention are
effective in attracting arthropods, e.g., mosquitoes. In addition, it has surprisingly been
discovered that compositions of the compounds of formula I and the compounds of group II

exhibit a synergistic effect in attracting arthropods, e.g., mosquitoes. This synergistic effect, in
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properties. \Were a substrtuent IS referred to as a group,' ‘that term
implies that the conmpound may be substituted or not within the pract DER 258
the present invention. Wiere the substituent is referred to as a noiety or
Wit hout M9 B6#NPfication, no substitution is contenpl at e®CTRIF00IASDI e,

al kyl group is inclusive of nmethyl, ethyl, propyl, butyl. |so ropyI

octyl , TRSHEEYES; eeab&r%h@gwpomeﬁmmmm iy CRYQT ©:ajtgrsh esthropa sCzys Iomyr

and t h%rlbl:-{i& thg'RﬁrgﬁrgSQBQﬁHmBﬂnﬂe c gﬂﬁ{ﬁr}% of TR ﬁteé.(en?'im%ﬁu@ltgl?

i ncl ude only suc tituents as ne et hy pr opy |sopropyl
octyl, inadmgyhsesafud tleyudeaiexpon dBixidd mrdr&lropoelftmpence to a material as a
conpound having a central nucleus of a stated formula would include any
conmpound, with any substituent, which did not alter the bond structure of

the shown fornul a. 'hE‘Y‘AﬂL@?M]@ﬁ*ﬂW(ﬁWTWE@VENT‘IW in the art that

conposi tions of the Present invenmtron w Tt COMPriSE OME or nore conpounds
t hat have orihediollowrmg definitains centsed sunl&isothei §is2 DEC2HOS: Wilo 0Of16&9 1¢hloro,
_PCT/ US%Y 11375 rrpounds may exi st and be isolated as optically active and
racemi ?’BPn%“O me conpounds may exhibit polynmorphism It is to be

under st ood tm&/r td@ﬁoter 558 @rraraﬂverlérrcoarhd%e%e@g?o%s A refERA&M0Gn individual
optically-acti ol ynorphi ¢, of stereoisone form or mxtures thereof,

of a ccraqhoalrnﬂch)ﬁs fmepyln\terbtraompnlb hhtstmggehaesadltté albrfitHedphaipesamersuch
descri bed. herei i.t bei own in the art how to prepare optically
active aF‘orsr‘?BrO(pf’Erbeé%srﬁﬁFgg ﬁe Ei*fel%cri?tr on of the racemc form by
recrystalli zggi @&dt%ﬂhéiﬁﬁﬁadrc@%ﬁé&%ﬂﬂﬁﬁfu%d Bie RMcQRkboe A radichMRiviigar ti ng

materials, by chiral synthesis chr omat ogr aphi ¢ separation using a
chi ral aboattmmmryn ﬂrﬂﬁaié@)‘ls mwmshﬁgleestmr' ringes aromistieh are well known in the

art. Specifi 'I$ tgr%gva Ff)gss)é? !i Pa?d?cal aﬁzsc%gd P%la nﬁf (8%'? Sf Cr%oﬁo ygﬁp f

chem cal s, St uen i on only anégt hey do

not ex Celoutian@g hee oﬁlﬁfxlrfi%ChWr&k mlmho of bﬂlbon wed Ur%lo%hmdﬂerdﬁbmedcrf anges for
the radi cal s, genera, chemcals and substituents. i s _appreciated that
"art hr splsgred .fgonalhrsgrﬁew COfISISting 06ﬁ9raﬁﬁors\rdrwr<ts%%au wwr \rheemrearlg&rf

phyl um 'errﬂhﬁg r i H1@00 g?r ﬂﬁ{) ﬁ g? AR 1 R"A] as JadRA MnsorEH&at have

been descri e estinmate art hropod species 1s between
1, 000. Gﬁﬁd&wmc%&rmle of/nhbhtreagimds tananing atpms idzevdd themefrom. particoledyppi ¢

mtes to t i.ant dec t aceans. The m Art hr opoda |nc many
o |1 denRer R R AP R P s e PRt oh R sy g
nosqui tipgst Cul i ci dae), blackflies (Sinuliidae), sand flies

(Phl ebot omi nae), biting m dges (Ceratopogoni dae), horseflies (Tabanidae),
tsetse f | i esAs (se/@bemdrrﬂee; In the ap wibstitiien afrprrausds and greugsynac baRhly f i eas

Si ph | tick
U st BRusoiator gitsEfing PYRRE ey i) oy AT Brsiincig peBC IR visller) (0o°
( Cul i Clrﬂ@l%&ulalbrlwa@lﬁf dridesszd Shiability, hy@jophiiingl, dlbd};ﬂﬁhm(yphﬂld?bﬁtltkﬁ) djlam)emréﬂlt ing

dges (Cerat op\y[gnonr dae), hor sefl i es (Tabani daeé@ tsetse fI
(c; ossiFPRRIEGS. Wihsts asubistiwsntinefeaedio 4513 @OVl r'ageymplrrset i the

(Si pho%ﬂﬁ%ﬁa majy' BeSub&NtaRb Y Adt within the practice of the present invention. Where the
substituent is referred to as a moiety or without any qualification, no substitution is
contemplated. For example, alkyl group is inclusive of methyl, ethyl, propyl, butyl, isopropyl,
octyl, dodecyl, cyclohexyl, 1-chlorobutyl, 2-hydroxypentyl, 4-cyanobutyl, and the like. On the
other hand, and alkyl moiety or an alkyl would include only such substituents as methyl, ethyl,
propyl, butyl, isopropyl, octyl, dodecyl, and cyclohexyl. Similarly, reference to a material as a
compound having a central nucleus of a stated formula would include any compound, with any
substituent, which did not alter the bond structure of the shown formula.

It will be appreciated by those skilled in the art that compositions of the present

invention will comprise one or more compounds that have one or more chiral centers. Such
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triatom ne bugs (Triatom nae), soft ticks (Argasidae) and hard tick
(I'xodidae). It is appreciated that "nosquito" can be any of the rTDSZLDiEgGgg[Q
bel ongi ng WO k&Sl ubor der di ptera known as Nemat ocera. Thi sp&HBQ6EIAKTS

i ncludes the famly Culicidae. The 3400 or so species of nopbsquitoes are

ar r anged comp88ndpeney existldng belitdlsted aopicall ghstivdestdiriietic thhae Sorkf @mjduaas

t he Anophelin cl udi.n e wel | -known genus Anophel es, many species of
whi ch ar é“arye?%gffi%?‘ﬂvl@oﬂé}lg{l B 1§ Fﬂaﬁ’&?ﬁ%gsmﬁqbﬁt th?apréﬁqnémwen@on encompasses any

Toxor hyn%E'e}rh@a@ptlcﬁlﬁsﬁaétﬁfegﬁolkﬁ%}’;ﬁl‘?c opgte%lsﬁnleﬁ@tforg'f %ﬂn gtgx%%{hérgg} afya; and

the Culicinae which,” wth about 2930 species In are
di vi ded icompotabof the lnescntlbmehmmsmsms tiaamni;efdhpro‘[sab&:ts ldesvribed lhereﬁl,;hclbdh@g well
nosqui to?‘ﬁ% [ ncI ude such wel kno gener %I ex, Aedes and Mansoni a.

The sebe ot R e pqe%qe&gg baéflﬁ% FyARPIsnbY esplayan of thex DEC
2003 V\DrQQ.frﬁf':S%lrQ] B@cmlﬁtxéﬁ?&hﬁiq%@@%{/fsyﬁhé@sg H}gﬁ]daﬁ 8,38 5@ Cu' ex,

Aedes, Psorophora, Weonyia, Mansonia, Coquilleti nophe
speci fic nm{@mﬁlmrhyd:hprg! %’nﬁbﬁqu@lthy dubmntggmghiccsepdmlcganmqaa Ehlszbstan,é\ﬁaigs

Mansoni a, or.a il et| | a or Anophol es. Anot her

speci fic PQ?%%PO%%Hg bipe 9‘)‘@% %%areﬂ{] Pﬁnnlﬁ € &f-phonapt era, Tabani dae,

Cul i coi des, Py eitmtaﬁmpmﬁsrred\wﬁésdes@ed KRS RirRhdags. gbﬁ&gl HRiOlls ALIARAIRE
Speci fi cal I y, (Cl-C8)al kyl can include, for exanple, nethyl, ethyl, propyl,

i sopr opy[and T3geg| are fﬁgduﬁiﬁwpn oBlycang ikey do s exslide etber driimed values o pibert v |

b SRSy SPIBA R ey Bl d o= 4

i so-butyl, sedt tsmpyﬂematqwhmwanhmdpemmkmbdsr dfewlbhvhﬁcnotﬂﬂﬂbp(me%idhqs the
(d-C8) aI kyI [ @F'k Ll Anot her speC| fic (G- C8)alkyl is ethyl. Another
specific ?(‘él‘:s‘&) the anypal kipjad O'Sp%‘tml?ri'%% 4%9“( bt 2B parmals thap havedesp| e,

b I
Speci T ¢ ?%‘-‘%‘”6609‘2?3#‘%@‘*%&2%&%}5‘*‘?%&”@“ s e e TOSIRRUSRE 00000, )y o

at any orgtloppodsnenpusiitd os the mrascopmbﬁmesttudfttglsreldecé@d cEnﬁ@iﬁebhte group
consi sting of ; xp; hal.ogen; .O4  SH X (C1- al

(CL-C8)al kyl ; f%éﬁ%wg%@?f'?‘d‘édesﬂﬁf% 'WH‘SF@ WS‘F@S %@a@?f&r@’-dlcﬂ and

| ndepend@@i&l’iﬁarysﬁhﬁﬁﬁﬁ& o0 mddqanéks(E4rGaIS)! B‘ﬁ(&kﬂl @ Iﬁgndg%) rlies

substituted with at | east one substituent sel ecte fromthHe group
consi st i fighlebotpmige). bpngmiigea (Gereivpoganidass hopebieki( Tatamidad). neage, flies

a h
rbod neqprospiaRiegy Rble e Endthile S GRSGIRR BedTSirASEamstREr e Book ik
( C6- Cl4)r&1§tyin1me5b@lsl@"$tlhﬁ)uﬁﬁaﬂ:)VﬂoﬁhxcﬂR(Aﬂ%aﬁﬂéﬁ)hﬁcﬁ hmbmts (mmldae{)CG Cl0)aryl is

substituted wth NH2. Another_ specific &
benzonitrile, bMESHIC AFhioppdritanosantessd Uh%‘S?ﬁf‘di ?l%l\fbm U§ Téillﬂy'l sqngl flies

P-cresol (pHiBRLBRfinaRP&Hidd FiddeBT1EH AP YnideR) BOPLANS | Thkafidae] UK fies
(Glossinidae), stable flies and house flies (Muscidae). fleas (Siphonaptera), lice (Anoplura),
triatomine bugs (Triatominae), soft ticks (Argasidae) and hard ticks (Ixodidae).

It is appreciated that “mosquito” can be any of the mosquitoes belonging to the
suborder diptera known as Nematocera. This suborder includes the family Culicidae. The
3400 or so species of mosquitoes are arranged in 38 genera. The Culicidae are divided into
three subfamilies: the Anophelinae, including the well-known genus Anopheles. many species
of which are responsible for the transmission of malaria; the Toxorhynchitinae, the large larvae
of which eat other mosquito larva; and the Culicinae which, with about 2930 species in about
34 genera. are divided into two tribes: the Culicini and the Sabethini. The Culcine mosquitoes
include such well known genera as Culex, Aedes and Mansonia. The sebethene mosquitoes

include Sabethes, Wyeomyia and Malaya.
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specific (C6-Clo)aryl is phenol. Another specific (C6-Clo)aryl is toluene
(C3-C 1 o)heterocycle may be substituted at any one or nore positi ozngEogqtﬂjp

a substituent selected fromthe group consisting of H,£ oxo, hal ogen, A
SH, COOH, WRY&210C8) al kyl, (Cl-CS)al kyl, (C-C8)al kyl sul frcusted137s
(d-C8)al kyl substituted with at | east one substituent selected fromthe
group consi st4 $RECHic HPsqaitoe SHhagenermCulganAedes, Reowpbote #yrentyia, Mansonia,

(C3-do r.0G: ' stituted with CH3. A specific (C3-Clo)heterocycle
is fur a?aa{é@gﬁg%écd&%%}ﬂéggt hi ophene, thiazole or triazole. A Specific

(C3- A 0) het erpgyeelii drthrépodana mbq@tdhelo o\ BEHECHOLR K PAIAdIS AR dnid 375
Specifically, X.is H halogen, OH SH, (CA-Cs)alkyl. or (G -C8)al kyl
subst i t Yxs@myg.tHsosaphpraSoquhetidypefnerheies. sel ected from the group

.consi sting of : A specific X.i.s H An er..specific X
i s hal ogen. &r??tﬂﬁgrgb %C?é%%gﬂ% 1?%?%1_‘_1 d%&hg?ﬁg?ma%ééﬁ}?%agw% ﬁlggngiaéZnot her
speci i Culfcoideq PhicoBonidinss, Muedidd, GlossintddeOxo@@halok wrgashfaet hér | | specific

. Xis (C-Cg)al kyl substituted with at |east one substituent selected from
the group coReSiEE (GrCpalkieaninglpde, fen exgaple, megierthdppropyi. ésorrapyl.CH3.

Speci fi ' 5 re - bst it ut | t.h at

I gast oﬁ?yigﬂ%g%tktpag&ﬁ?&gélpg@%gg& ﬁ%ﬁ?’tl ‘ge'%l}tﬁé%aég#sefﬁéfﬂgls&%egﬂMWISH and
hal ogenseceliep¥li sodlestghanddugyl. X i s oxo. A specl ic Yis H Another specific
Yis (C-C8)al kyl. ot her. specific |s (C, .C8)al kyl substituted with at

| east one su%sﬁﬁéf’ﬁ-’«?ﬁ?"gg)aé]&ﬁ WF&BW‘E‘%L PEIRYY sopbil -t giseoulyl, sepbutyby and
hal ogen IhEd ' ' : 1A ] . OR SH,
coort (B Ry AR e, SR R O] PERbL Afphk grect® @
subst i t Gelatkyd i esbyle ArotlmnspdeafiaiCoujp)adkyiss popply of H, OH. SH and hal ogen. A

specific Z igs_H.-Anpt her ecific Z is Anot her. specific Z.is SH. Another
specific z igp%ﬁ%A@gi%ésryiﬁéﬁwkch‘% % e SHRGYS CORPSISNEPRERELi fi ¢ Z
is (Cl -@):ﬁ}]kylnapgjmpﬁt ituted with at | east one substituent selected from

the group consisting of H OH SH and halogen. Specifically, nis an
i nt eger bet wlesperifigd@e-foparyhisinhsixle. A specific value for n is 1. Another

specific val ye fo : Lf1.C I for n.is 3. ..Anot her
specific val gﬁ {:bopmﬁl Jlngy §Pmﬁﬁg% ﬁgrgub}gggﬁ +tcan¥§ ggr Fore Os’lnéorg.w‘}ll\]n%t her
speci f i subsuaienesdaredirom the grdopthaisting @€ H; bko\laldgenf OH; 8H; EOOHA00UIEY-

AT N R T SR IR
cach bl Sdad PRI (ERCORIS Rl R C YR NEPRAIER Bty h1EsF JRL hlanhy el T
was hi ngseledtechiroputhe groupaonsisting ofite Oldt SHhavdhalogdre use of hair- saved hair
or skin In one specific embodiment, (C¢-C)p)ary! is substituted with CH; and OH. In another
specific embodiment, (Cq-Cg)aryl is substituted with CH;. In anothér embodiment, (Cs-
Co)aryl is substituted with OH. In another embodiment, (C4-Cg)aryl is substituted with NH,.
Another specific (Cg-Cyp)aryl is p-cresol, benzonitrile, phenol or toluene. Another
specific (Ce-Cp)aryl is p-cresol. Another specific (C¢-Cjg)aryl is benzonitrile. Another
specific (Ce-Cjo)aryl is phenol. Another specific (C¢-Cg)aryl is toluene
(C3-Cyo)heterocycle may be substituted at any one or more positions with a substituent
selected from the group consisting of H, oxo, halogen, OH, SH, COOH, COO(C,;-Cs)alkyl,
(C1-Cg)alkyl, (Ci-Cg)alkyl sulfide and (C,-Cg)alkyl substituted with at least one substituent
selected from the group consisting of H, OH, SH and halogen.
In one embodiment, {C;-Cjp)heterocycle is substituted with CHs.
A specific (C3-Cjp)heterocycle is furan, azole, dioxane, thiophene, thiazole or triazole.

A specific (C3-Cjg)heterocycle is furan.

17




froman appropriate device not enploying a shave cream can be m xed, or

suspended in a suitable solvent as neans to extract and rel ease corijidudtls
attracti VeutsP O?Brsglraropods Many of the conpounds found on hair are present
due to skin S, and in fact, shavings consist of both haifCHH¥GEHE skin

cells. The sa e t|f| Ber Ph. D. dissertation,

Uni versity of ggf"cdﬁfagg 5@@&3% n$lg’r°x°e£ 13- 8)alkkh oF (i earlkghubstureg
Vol . 71, wi¥e.at least@eusabititudnt él@&@dﬁroﬁn he n
col i s LB e O (e R coRBsling oundgﬁozﬁ‘%?%'r%f‘

will contain &¢SHeedstX 5rid éapPekgrecii Ca&lﬁjh%@gnmp Aﬁ’anl‘ttr spekidic X[sahhomﬂoltﬁer

ds f t de |acty | d,
hi or ace el SHE RS Bbed BERTS R0 SBEMH et v B Tua B angther
lactic aspedificas ttancgmgzl fubStieRapeNgt 10dst ohOsuBliReht defecBlANERh | 'tﬂﬁeegr bl

Anot her specific cog)ound of formula | is thiolactic acid. Ano
speci f i ceersmsagnd HoOH.ovtamdhaloges. tﬁamqtbﬁnseecaﬁq‘-ﬁ isThB. chain | engths on the

al kyl groups ive of the al cohols and
ket ones, are Fﬁp&ﬂ{'ﬂm Hg?ausebﬁ)%%ﬂ o Cbgo)?ﬁ\y’ Cqﬁg@t‘?cﬁ‘g”b alspd ogf

vol ati | i sybsfinfent febectédfionititttigoupoonsidingdf ¢RI Sn@halbgéh, %P'Tﬂ@%bskhpﬂﬁerpf
the invention. If significantly higher nolecular weight ketones (e.g.

greater fHARXBr equal to ten carbon atons) or significantly higher

mol ecul ar wei g} ] I S es would
have reduced C%I gtfﬁofgyﬁaﬁﬁB%ﬂﬁ%g]n%%@%e eﬁ)gﬂﬁq mﬁ?&?ﬁ I'f/tl%'ver a

wi de ar efglabyl Blhtestlumrbwuhdsleamaéduhsmﬂuemotfmtdtéd fremithe gmmblc@hﬁﬁtl1gajmﬂﬁb}s to
be effecti,ve ract nts over ificantly wde area. Thus, it is not
likely t lé{t ﬁ@%eahgﬂ' ﬁ?ﬁf%‘%?ﬁﬁ?&‘?\hg?d)ﬁt“g&& unds will exhibit a

synergi stic ebpRshiclIRCauSE, oM. SHRRDOAMOUITIK br R8¢ l%!‘s\ﬁﬁ%)?'tut\églxﬁ{}fa‘? A

speci fic conmpound of formula is tartaric acid or an
t her eof . lepst angshbstswing sl esied fromhée greepennsistmeerftil.cDHi SHand(hlatmgsnt i on

conpri sing a gonbi o] rtari or, an acce alt thereof;
antrjrpat Iegst %n@e%'gaﬁ*go E%j ‘I\P%t ergﬁpSﬁ'&CaZlclsm tq“ﬁ (9 %ﬂp&ﬁ‘ﬂﬂ?rl ncl ude
a ket onespraiicg i OOH: aAhtReradpeditic z(aezepzrgmlykenﬁmhé%e@ie)zais%hmﬁmyl '

carbon di oxi de, an al cohol having 1-8 carbon atons, a hal ogenated conpound
cont ai ni Hﬁ’stiﬂ%ed vih Bbl§as papsubsgtyent seleczedfoem ahmgr@gp pomsigimgind i, BnH and

et her copyighdy ng 3-10 carbon atoms, carbon dioxide, (C6-Clo)aryl, a

sul fide containing 1-8 carbon atoms and (C3-C o) heterocyclic; V\/nerei n any
one or nore oSp¢dnﬁca(ll§KinGm)xate§ghrthw(zﬁB} énd 1@)ibdbsvacyclic may be

substituted g]t ﬁ F r rmre tions _w tlh substl tuent sel ected from
the group con FIHg v8reipr 163501 |“=c')rgsf§’|"'|°1f “SratP G, AR EPe el %piRg for
(G - GCs) ahlwyl.; AbbihefthedifieWaliRUbt h thed. A%m&@p&lwlval@f&sﬁ 'istsltﬁﬁot‘l%xt %g@tﬁcl east

one substituent selected fromthe group consisting of H,
hal ogen; vareifauRIIRe. hthar spRrifiaraduqiorarie 7i ﬁd@ﬁ‘@mdmﬁwvaiett tmtned 8f Aoothtihe

gr oup Cogbggﬁ%'eﬁ%et%inﬁﬁnﬂngg Qp@lq-llc%lhfarmslad.ts t hereof (as defined for

Goup I,
The volatile component of skin extracts or hair extracts is the washings of skin or the

washings of the shavings of hair, each blended with acetone or another suitable solvent.
Although such washings of human skin or hair are not novel, the use of hair. saved hair or skin
from an appropriate device not employing a shave cream can be mixed, or suspended in a
suitable solvent as means to extract and release compounds attractive to arthropods. Many of
the compounds found on hair are present due to skin oils, and in fact, shavings consist of both
hair and dead skin cells. The same volatiles identified in Bernier, Ph.D. dissertation,
University of Florida, 1995; and Bernier, et al., Analytical Chemistry, Vol. 71, No. 1. January

1, 1999 are present on the hair and dead skin cells.
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I n anot her enbodi nent, the present invention is a conposition conprising an
effective amount of a combination of at |east one compound of formjl3tClI2080
2 ba I ND [8,24?? 910 PCT/USOO'l 1375 X | HO-,CG-C-Z 1 Y n wherein each
Xis inde%n y H. hal ogen, OH SH, oxo. (g -Cg)alkyl, ofCYEPWOAEHFal kyl
substituted \ézith atdsldzz%st ni s]lllbstiiue t sel ected I_romthe gr.oup

consi stin, - - ~OBPORNASG] formgiia b k'l Raptam AL eagtong oprhaxylin aed eneien taytiqylar

(Cl - CB) @rkoptylicQicids Fbr &@)iR tieprePiivi ' iga i Lfuent
sel ected froym the group coﬁr‘;:}eiiiL sti ng]tvg?ﬁﬁl—rl,ﬁq%\‘—yﬁ& rshﬁagﬁgl‘ahélﬁ'g(ge&ﬁ%m%%\ﬁ}a%yabsent
when adidamdtrtagiciagidd, OH, SH, COOH. (G -Cg)adkyl, or (d -Cg)al kyi

substituted wth .at | east substituent .selected fromthe grou

consi sting o SlH?CIgEI.C‘)@PIO'é‘?ngr}ﬁ-QFB@ai?S_ #?cﬁ]%acd ] ib‘r'i‘f’é'@é?peﬁ f“‘v\fé’érﬁml%n‘gﬂg 10,

‘i ncl usi femuRNds $8lcblc héir aebiHeAspdfid drthdual oBiGHILI is3RRYRYc 2889 AABther
effective anmount of at |east one conpound from group 11 erein group 11

conpourspscifiseiompeuad REfosmalalay targrig aFidio car bon atons, (C, -G o)al kene,

Compount cont B Ay PR Bl HRONARERES i ol PR PR Py oAl B

at oms. AfolRlhatd kaadries) atk igpdrtad beaubosf Bk ABEd fof @FReHVedk fté Bfvalatility for the
(C6-ClQaryl. a sulfide containing 1-8 carbon atons and

( C3- C apfpidpbagd mixed ompoaes @i the serppesiidonsof Wiy wventionn df sigaifichmlydrigheror

c3-d ' [ t r re.position ith
(Ziou; hOBERRPRLEA KK (B3, St it S ou B oY 00 Bonf PR BREMNGTS 1)
SH, COCkighee@Rfletul@ByeighydlcohoB wgratdk the canipouady ahkiHeirshixbirelewauld had -

C8) ai kyl ,substityted with at |east one substituent selected fromthe group
consi stiefdf qulftH’éiQP“ would et LI%F%@%WF‘ eHCWaTly everevislsrarqanas hercomaeradsr

G oup Lyo@RRVEYolatiiddintsQR R Windandshebe SRR O v QT {Eﬁ:i]ﬁcg}ntlﬁi% not
d [ |c? .- hydr

consi st solely of glycolic aci oxal1c acid, acetic ac aacrylic

aci d, mrc&lv"fk;usaiiiislthdllscbeﬂlhtthabiélllpr Biokecdlao wejght aumpouratsivajl exhibiiai ¢ aci d,
S v oy e 208 B Laeti seld ooty o s, 5
acid., 2-hydsayyifit @6mpound of formula I is tartaric acid or an acceptable salt thereof. In such
embodiment, the present invention is a composition comprising a combination of tartaric acid
or an acceptable salt thereof; and at least one compound from group II wherein group 11
compounds include a ketone having 3-10 carbon atoms, (C;-Co)alkene, (C,-Cip)aldehyde,
carbon dioxide, an alcohol having 1-8 carbon atoms, a halogenated compound containing 1-8
carbon atoms, a nitrile containing 2-4 carbon atoms, an ether containing 3-10 carbon atoms,
carbon dioxide, (Cﬁ‘C[O)aYYI, a sulfide containing 1-8 carbon atoms and {Cs-C,g)heterocyclic;
wherein any one or more of the (Gs-C,g)aryl or (Cs-C)p)heterocyclic may be substituted
at any one or more positions with a substituent selected from the group consisting of H; oxo;
halogen; OH; SH; COOH; COO(C;-Cs)alkyl; (C,-Cg)alkyl; (C,-Cg)alky! sulfide; (C;-Cg)alkyl
substituted with at least one substituent selected from the group consisting of H, OH, SH and
halogen; and NRR; wherein R, and R, are independently selected from the group consisting
of H and (C,;-Cg)alkyl;
and salts thereof (as defined for Group I, above).
In another embodiment, the present invention is a composition comprising an effective

amount of a combination of at least one compound of formula I
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acid, 2-hydroxyvaleric acid, valeric acid, isovaleric acid, 2-nmethylvaleric
aci d, hexanoic acid, mercaptoacetic acid, thiolactic acid, 1DEEINB
3-nmer capt opropionic acid, thiopropionic. acid, 3 20 2 DEC 2003 .

00/ 65910 P&y WABII011375 mner capt opr opi oni ¢ aci d, 2-bronnproMpnﬂ@gmguﬁg

2- bronobutyric acid, 2-chloropropionic acid, 3-chloropropionic acid.

|l actic acid or formc acid; and salts thereof as defined for Goup I.
above); wherein the conposition is effective to attract nosquitoes. In the
above enbodi nent. the conpound of farmula | includes one or nore (e.g., |

2, or 3) conpounds selected fromtheXgfoup consisting of glycolic acid,
oxalic acid: acetic acid: hydraacrylic|acid; pyruvic acid; glyceric aC|d
3- hydr oxypyruvi c aci d: mal oni BOaEi - roxybutyrlc aC|d 2- et hyl
llactic acid; 2-hydroxybutyric acid:j2,okobutyric acid. isobutyric aci d:
butyric acid; mal i ¢ aci d: 2-oxoval eti ¢ 4&i d; 2-hydroxyval eric acid;
2-hydroxvval eric acid: valeric acid: isovaleric acid; 2-nethylvaleric
aci d; hexanoi c acid; nercaptoacetic acid; thiolactic acid,

3- mer capt opr opv}mmm eamh H 15 irlde g e YoHi halagandOPBSBEbﬁ@RCQDIamyQquC@CI d: 2-
br onopropjoni¢c acid é n@ﬁgtyrlc aci d; 2-ch| oropropionic acid,

3- chl or ofsldsd ﬁpésﬂé%fne Wlthi 3} lqasiong substipert sledisd frami the sravpsgasisingefild GHe or
nore (e. g #Bhé? éar 3) conpounds of formula 1. It is appreciated that the
conpound 5% rnﬁ may conprise two or nore distinct conpounds. In

addi tion, onee@ch Yrrmmi)epofdenﬁnel-lt W -Og)alkpk, er (0;9T4)xiky] smbstpoed dattodt 1éast mn& a l

may be on of the abo ntlfled co any conbjnation of
t he abov@’sP8§ﬁ¥F@?%ﬂX§8 ﬁﬁH?PFQHﬂ?gﬁdﬁggﬁ§{¥ﬁﬁ %gﬂﬂﬁ?lé odi “’ Be

present ixmyerbi on prOV|des a conposition conprising an effective anDunt of
a conbination of at |east one conpound of formulal X HO CC Z Y n wherein

each X is i ndepedbdml] YHHORE. §geks)albpil, ok - 630@}ky(®b3ﬂ18)®1l\kiﬂh at lopst OQ: -
| kyl i i ted f th
C0)2 k! R VLS PSSR STTRURRRRY, o 5

(G - C8)a|ky|,nqgaﬁﬁ&:@@ﬂﬁhkyhlﬁmﬁsnlkmhgdmmnth at Ieast one substituent
sel ected fronlthe ?roup onsisting of H OH SH and hal ogen, or Y is absent
when X is ox@ndgalfsthefeobyasgigtin Gr@@j”@@?'a‘?)kyl or (C, -Cs)al kyl

sy 22} !SE :Jtngdo}/\ﬂ hﬁ %fé%ﬁm@lﬁﬁ%@%&s& gqee&tm[%%h& g[fooggolfohﬁ T S ARG QYR 11

compounds include a ketone having 3-10 carbon atoms, (C>-C)g)alkene, (C;-C;p)aldehyde, an

alcohol having 1-8 carbon atoms. a halogenated compound containing 1-8 carbon atoms. a
nitrile containing 2-4 carbon atoms, an ether containing 3-10 carbon atoms, carbon dioxide,
{Ce-Cp)aryl. a sulfide containing 1-8 carbon atoms and (C;-Cjg)heterocyclic;

wherein any one or more of the (Cs-Cyglaryl or (C3-Cg)heterocyclic may be substituted
at any one or more positions with a substituent selected from the group consisting of H. oxo,
halogen, OH, SH, COOH, COO(C,-Cg)alkyl, (C,-Cg)alkyl, (C,-Cg)alkyl sulfide and (C;-
Cyg)alkyl substituted with at least one substituent selected from the group consisting of H, OH,
SH and halogen;

and salts thereof (as defined for Group I, above);

with the proviso that the compound of formula I does not consist solely of glycolic
acid, oxalic acid, acetic acid, hydraacrylic acid, pyruvic acid, glyceric acid, 3hydroxypyruvic
acid, malonic acid, 3-hydroxybutyric acid, 2-methyllactic acid, 2-hydroxybutyric acid, 2-
oxobutyric acid, 1sobutyric actd, butyric acid, malic acid, 2-oxovaleric acid, 2-hydroxyvaleric
acid, 2-hydroxyvaleric acid, valeric acid, isovaleric acid, 2-methylvaleric acxd hexanoic acid,

mercaptoacetic acid, thiolactic acid, 3-mercaptopropionic acid, th10pr0p10n1c acid, 3-
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WO 00/ 65910 PCT/1JSOQ 11375 n is an integer between 1 and 10, inclusive; =~ ™
and salts thereof (as defined for Goup |, above); and an effective ﬂ@?ﬁgim
of at' | east one conmpound from group 11 wherein group Il conpounds i

a ketone {@do@ory 10 carbon atons, carbon dioxide. (C,-ClO)Ea(l[_lszg}@ H%gl
Ci o) al dehyde, an al cohol having 1-8 carbon atons, a hal ogenate 4 und

cont ai n}n@ﬁbaﬂ,roéroﬁ&si?%@id«?tz-%%oﬁoﬁbhircia%@eg%%@%% %4 »ﬁ@{.g‘sg)gr%ﬁ ong %?iﬁg g

et her contal ning 3- carbon at ons. a sul contail

car bon atcblwsorrapioft3efd. i{dti keiderdeywik iacid; wher ei-n any one or nore of the
(@ Clo)aryl or -Clo terac i ¢. may, be substituted at any one or nore
posi tions wi & %F%d‘%%‘?%?&éﬁ{egg%%é@éﬂﬁkaﬁﬁeﬁe group consisting of H oxo,
hal ogen, OR SHere{# B cofgekition (RafRlckd 1o dihcr sahikoes. (CL- Cg) alkyl sul fide
and (Cl- Cg)al kyl substituted with at |east one substituent selected from
the group colsths@baye gnbedimen. thesmpaundealf fogenta landudsaldns of ere of.g.( A2,
defined for Goup.l. .abo . .wherein the co sition,is effecgtive to
attracth sc(?mqoblgcslsf Sel%geeaéfr%r%léi $yUP CRISHS WE'OEIE@CQ %/a‘"d‘éf_rﬂi‘@ﬁﬁam offCHF Af¥g one
or nor ehydehderiNcCaci@u@sc aflal flyEdHcacikehoMBsyhRlvieS8idt Maldic RLgseENt

invention wll have 'between 3-10 carbon atons, inclusive. Mre
speci f i kedrpyyburaicired.camethisliantistagide 2-hiydroambnteric 2cidp2oxcmipne. acki:hsbanaite,

2- hept apngn 3- pentanone, . 3--hexanone, .3- anone . 4- hept.anone, b5-. .
onanoniS Bt ORI IAARCaGd LSARRAE hei SRR AR AR Tris Sehf BREERS vakig acia:
3- but envaedigzid:IsoyeticQicyt; 2-hethAReREc adid; Rexatbia ReH: fRf aPloadetic acid;

4- pent anedi one. A specific ketone is acetone. Anot her specific ketone is
but anon@iolagistastd: Jspereaptpproplaaicrred:jtkiopropianicgritics-messaplopropipec ididc2-ket one

is 2-h ; ar - if .G ket ane - _hept anone.,  Anot her .specific
ket onee}%&?F}%B %&ﬁ@ﬂﬁ%ﬁg '2&%&%’#&%@&‘?1‘1 cchlirgﬁgﬁgnﬁcsﬁé@rfe&kg?\rc()’ﬁléqp IonA%g?’ﬁEr
speci f i lactkesadend forBrhapd dnadditioAnbitesr is@ect.fi.q. K&ir@fjleorinEoﬁhda%ﬁ!fc&ﬂmm.

Anot her . specifjic ketope is 5-nonanone. Another specific ketone is
3- et hyIh-‘Qﬂwﬁgﬁﬁﬂéﬁa‘,&ﬁ%%ﬁ’o”"gﬁggf?'ﬂ”@’ gy fempgsuvwpariyere slissisat anone.

Anot her . sReRihiE CHKRIANR. bite Gir RENL RS tRe Worgﬁﬁl%y?&fnct l;(?ﬁ%dufnldg okﬁ}rﬁﬂﬁa IS

3-but en-2-'one. Anot her specific Ketone Is oxXy- tanone. Anot her
speci f imakbt oneof the 2bo&-idantainsdiomypenndn dbreovepemny ¢drebikatione the atityve-

4- pent anedi one. Speci.ficall "al kene" is any conpound containing at |east
one C:Cgﬁ?lgolfg.coﬁﬁﬁ’ﬂ*flgﬂpffce%%{%nes for use in the present invention contain

between 2 ang ahOtHeAeRBOdM N Ehe ?@génuﬂv\éﬁﬁon pravide§ HampadikSNESmpXNingde 1 N
the present invention include aliphatic or cyclic al kenes. In addition,

part i cuaffactisg paaurt ¢fgreompingtionof et lsp seneomparadiaf dermute] ude | i near or
branched al kenes. Z DEC 2003 WD 00/65910 PCTI US00111375 Parti cul ar

al kenes for use in the present i &n ion include isoprene, 1-heptene, |
-octene and 1- nonene. |
HO,C ('? Z
Y n

wherein each X is independently H, halogen, OH, SH, oxo, {C-Cg)alkyl, or (C)-
Cglalkyl

substituted with at least one substituent selected from the group consisting of H, OH,

SH and halogen;

each Y is independently H, (C;-Cs)alkyl, or {C;-Cg)alkyl substituted with at least one
substituent selected from the group consisting of H, OH, SH and halogen, or Y is absent when
X is 0xo0;

Z is H, OH. SH, COOH, (C;-Cg)alkyl, or (C)-Cg)alkyl substituted with at least one
substituent selected from the group consisting of H, OH, SH and halogen;

21

e



A specific al kene is isoprene. Another specific alkene 1s 1-heptene.
Anot her specif i c alkene is 1-octene. Another specific alkene is 1-nonene. )
Specifically, "alcohol” is any conpound containing at |east one C(OpEC 2003
group. Particular alcohols for use in the present invention will have

bet ween 1 M@ 086840 bon atons, inclusive. Particul ar al cohol eciravsoniseszs n
the present invention may be aliphatic or cyclic alcohols. Particular

al cohol s for u@@ﬁnnnteﬁértpﬂt‘ég@nltandﬂmmmanvmay be branched or straight

chai ned al coho| s for se | n-the present invention

i ncl ude met hanaquai:)g ere @Sﬁgflﬁga{}%%a?%l é??&{.l octen-3-ol. A specific

al cohol is nethanel effeeﬂoé hasurkREsi he oak @&hﬁ&uddsfr&%f&?éul?hl w‘h@?&@%quﬁﬁ?c' fic
i"s

al cohol is 1-hepten-3-ol. Another specific al cohol octen

Speci fi caﬂomgpoueé; inglugy a1kgismg daving 3al Oc@mlm@rnmattmnrdmgdat(cma@alkem (C(-=O H

group a t | Parti cyl ar al.dehydes
for use ﬁ"’?’ﬁ&e\ﬁggé"én Pﬁgagﬁfglrggc?%cﬁnf%mf 855@ E‘éaﬁiﬂd@m%'@ sPaieHyee ! 1%
but yr al dedaytste, atormslbitiiytilakotehiviity, >-n omndoa hioattdan bdBzAINEhYdS. lO%a'%E’@rPétBhﬁ

al dehyde | s for rral deh%/'de Anot her specific al dehyde is acetal dehyde

Anot her dfeGpRE nfanipg f & ¢arbemataets aMb@hﬁm)hﬁp@eﬂfth, al dehyde is

I sobut yral dehy, | Anot her s

al dehyde is be‘ﬂgeéf%’%ﬁgi?g%rsg@% ff"&ﬁ %\/é éghgtt?@@eqer(?ﬁ%%lfﬂaay F%S"ﬁ%‘wwte

conpound many anenongoatpdsemk withe sﬁb%tug’ﬁ@uﬂacmﬂ Sl ﬂnegrmﬁa fnbilifg enHabn
I odi ne It should be

The hal | b
ot et hARRSE: B o EORT G ir o Rty CoBvBkebdht-Cola i culfiee spa i
conpound. cgﬁ’ﬁm s.%&tﬁﬁteb%m ﬁ@afs%e%%mu&%eﬁe Cd 3 {2 I%tnt‘.fp @%@éﬁﬁé of AVERE I on

i nclude hal ogenated (G -C8)al kyl such as net yI ene c or of or
car bon t ¢ilt ashh@degane and bromoform A specific hal ogenat ed conpound is
nmet hyl ene chl or| de not ci,f.i c.hal ggenated conpound is chl oroform
Anot her speci f3 ind sal (ﬁgegﬁ?gs(ﬁ S(Un%r | B? %P%)r’l tetrachl oride. Another

speci fic hal Ogﬁﬁlﬁ&lﬁdhélmﬂﬁml1§eﬂﬂéd@ﬁ@ft@ﬁﬁrﬂac§96§duﬁtb8@||y1 "nitrile" is any
conpound cont ai ni n | east _ one CN grou Particular nitriles for use in

the present i mBSA! CBW i“etoneleis aBr eonpeynd contapaing oné orinbe: and phenyl  ac
ctioni (111 e. 4ea0felifusl Ul G REl AP fe ISk Rt oBeSt i, 0l Lo

is benzonitrileée Speci nitrile s hays > pec

103 WO (ehHesalN] PGrboitaoms., 11181?15v8prré bpahfically eIEe.hl@{e cah%e&%toﬁ@%ﬂ%ﬂﬂe 2-
cont ai ni n a Co0 &@%roup articulg et hers for use in the present
-@C

i nvent i orf WaPP“eha B ReeHHARE- T0R AR 3 Resmone; hberianare; 4-hapanend. &r | y
al i phat i Goa@rRRUNARthyh 2SRR%Ichk 4-8lfifA- 2'p%nfyn‘3£@él—pe?1ttef?1@f-one, 3-buten-2-one. 3-

hydroxy-2-butanone, 2, 3-butanedione or 2, 4-pentanedione.

A specific ketone is acetone. Another specific ketone is butanone. Another specific
ketone is 2-pentanone. Another specific ketone is 2-hexanone. Another specific ketone is 2-
heptanone. Another specific ketone is 3-pentanone. Another specific ketone is 3-hexanone.
Another specific ketone is 3-heptanone. Another specific ketone is 4heptanone. Another
specific ketone is 5-nonanone. Another specific ketone is 3-methyl-2-butanone. Another
specific ketone is 4-methyl-2-pentanone. Another specific ketone is 3-penten-2-one. Another
specific ketone is 3-buten-2-one. Another specific ketone is 3-hydroxy-2-butanone. Another
specific ketone is 2, 3-butanedione. Another specific ketone is 2, 4-pentanedione.

Specifically, “alkene™ is any compound contaning at least one C=C group. Particular
alkenes for use in the present invention contain between 2 and 10 carbon atoms, inclusive.
Particular alkenes for use in the present invention include aliphatic or cyclic alkenes. In

addition, particular alkenes for use in the present invention include linear or branched alkenes.
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Specifically, "carbon dioxide" is represented by the fornula CQ The carbaon
dioxide used in the present invention may exist as a gas or a solidl DEC 2003
Carbon dioxide will normally exist as a gas at standard tenperature and
pressure. MOUWEPE0.  t he carbon dioxi de may be solid carbon PCDMS@AI3TS. €. .
dry ice, in which case the carbon dioxide will sublinme and eventually enter
i nto t hd 3G AksNSS Jor use guthe prgsert inyentipalincludeasopmnal il hepttae Magctire and 1-

del i verg?néjlyect ly or indirectly froma cylinder or simlar dispensing
device. I'n such a tase, the flow of carbon dioxide used may be nonitored.
As such dry iAcspecifie diienadelizdprenc.t Arothtspeciti alichalis I-Bépterkar bondispedifle my
be bubbl ed into the %{}fﬁe chem.cal. s froma carbon di oxi de source. It

shoul d PSSRSO therrspegiiic gikepaisdorPrenexi de are equal |y effecti ve.

oxerusi on'of P R PMERRC A TR PSERESirk e f BastiPE St ont ai i ng.

Il

at | easParonelataiolysle tgr.usPar the prdsant inudritioteslifhave bewvebi 1 ahe 3RAABARoms,
-invention W !l contain c{t;)gtmeen | . and 10 carbon atons, inclusive and
bet ween!™lUHE: FABUAAINBITOT 1P i Rresenpaventean mey bepliphetic ioc cxalict i des f or

use in e I i i L-sul i de,,. di hyl, sul.fide,

i ot hy | “ohdtCEATEUIAEIENAIS or uBE S8 pRRERNAISH e 5 or R Y Sl

di sul T i cheinegtaigdhols. rBarticular didabe]s fof netihyhe mubdno iivéatiomihcHidewidibdnol.

trisulfide. ecific sulfide js, carbon disulfide. Another specific

sulfidee‘ggnoéﬁfé W‘géﬂil@adﬁa"jﬂ i8kher specific sulfide is diethyl sulfide.

Anot her specpfdpecifidlaidois] i's%é?l‘laﬁi%'!.h)(hotﬂéﬁ%le%iﬁg%lqohm@tenﬁf‘oﬁ %r?dt\tlér%aé i 1%' de
sulfid ylI" propy I

is diethyl disulfide. Another specific e I's net sul fide.
Anot heralspred iis |-beptanirale Arothdr apachijd altolicd id F-ocden-3Aslot her specific sul fide

et B B G TS iR el i °
pr esent and BeeRErON akd MPEArS6S aRmEOIHRRMIE,. Phrtichidr BldeRydes TCuse IR Re! &nP

conpound of group 11. In one enbodi nent of t he present invention.
conposi Mveicadppipfe Eymaldebrdn aerialdthy deobutytaldehy devisnbutymalde yslepuanadal ahd

f or mul I tic acid and the conposition conprises at |east three
conpouflbdésnz‘l(i)l?ellgg%Up 11, which are acetone, carbon di oxi de and di net hyl

sul fi de. ThoAepedifiskldehydenis févenaidehydd. | Ansteaagetifie aldehydeidiabébldehyde.
corrposi%\iﬂ(gtp]s ar e foEﬁgé@ conbi ni ncy the conpound or caonpounds of fornula

| with eomgeifisd aidelyde” Anogher speyiee aldehydp in Gobuymtdehyde.
PCTI USORhdihétspetifie dRichlde BionaHale nnBiheRLiiilcUlacHiAL ichAOhaBl/ECt L he

activity of the resulting conposition. wever, “cost an nveni ence nay
necessit at e Srecifadalycthatagenaisd bempeoiundd is amyaoogouad nontainiherat 1dast evesC-Kound

(et COBGRLEES 1 SR s e TR RSP e
to |i quiltkhoulBte not@bthhe driddrHhott HERSeVEOths 4S8 tba\brebii tn the hhldgendiepar ati on,
al though m xing_is, optional for each
compound.” Particular halogenated compounds for use in the present invention include
halogenated (C;-Csg)alkyl such as methylene chloride, chloroform, carbon tetrachloride and
bromoform.
A specific halogenated compound is methylene chloride. Another specific halogenated
compound is chloroform. Another specific halogenated compound is carbon tetrachloride.
Another specific halogenated compound is bromoform.
Specifically, “nitrile” is any compound containing at least one CN group. Particular
nitriles for use in the present invention include acetonitrile, benzonitrile and
phenylacetionitrile,
A specific nitrile is acetonitrile. Another specific nitrile is benzonitrile. Another

specific nitrile is phenylacetonitrile.
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m xture devel oped. I n cases where conpounds are sufficiently basic gb 0[13'
acidic to formstable nontoxic acid or base salts, use of the conp E&ig S

salts may R RARBGPr I ate. Exanpl es of acceptable salts are | id
addition salts forned with acids which forman acceptable aﬁ%ﬁ'@a%?’%

exanple, tos : t e ; (of te onate.
tartarate, su%hﬁg%aéﬁbﬂﬁgo}%{yo%zﬁ@ Bg? gtg}kgigkaedg'%éﬁf %prg?ﬂ : l%ﬁ%f ethers for

a- gl ycerwptiosiphpresent Raveniiuivil hivedsepaeinc aal tscaofont emprieaaNle,igAMRMArRN

may al so FPi?f.or med, including hydrochloride, sulfate, nitrate, bicarbonate,
and car bJIRRRHEC §9PPQUNdAccept abl e sal ts may be obtai ned using standard
procedures wellspkf@writen iddI&h@l dthed Or exanpl e by reacting a sufficiently
basi ¢ conpound guch as an amne wth a suitable acid affording a

physi ol ogi cal byecaficalyt Sdartnahipwide™ Kirkgrksenmgtbyl thé faomubx@op| Fhe @stindivxide
potassiumqr. |ithi unlmor .al kaline earth net a]]I (for exanple, calcium salts
of car boXHiIR HERTERENE U SR MAY, eXiftasca gaggpaselid o %@79“ digxiderymormally gxishe
sur 1 oundigpdsan deandird 1 @pARL arldfre ke NVRRLHOLarbdiDELERL )r?avTﬂleesoud
environment (i.e., surrounding area) may contain arthropods (€.qg.,

nmosqui t oeasbon giokidegi-¢vi drydes, iewbichgashthe kartbomdicsideadt!isublimennd e vartualyenter

conposi tJ Wi | | ct si,gni fi.cant ortion of the arthrqpods fromthe
envi ronnlé]ﬁ t.he,&'ln%’%%tr]{'age?z\l/se %elés ' fqheemeartll\‘/’?lﬁ’ O?ﬁlﬁ?ﬂ (EW“JIAF ”Wéftbedj(?ﬁf%ﬂsﬁg e‘é‘fy i fi cant
amount olhdaetty feadscysindér ortshailaralisprhiias Heviee. aMOMAK a 0fsel (e MEANBOSHEdEN Wi | |
ensure that_the conposition will attract a significant portion of the

ar t hr opodiexignsedymer te yneskpead; iy sush.tdie iesmody bmaddad to the other khemisalsioronnent .
In such , ' Lii f . rese i nvention w ||
prophyl a%??‘gg?'lggfdrggm vbeet Ig&’tb &?gggﬁls]g P fr?@?nc elEJe]g\f/rfBrrnoan‘:rfflgltﬁ n.(lﬂ‘ﬁ%l eé%‘r‘ﬁsff)'sltt I ons

of the pmheskhbe novedtiat both fayndosf cackibediiotide adyeqligilynaffdetve HOWBRIrCERL andr
honme-made trap to enhance thﬁ?col | ection of the arthropod. The conposition

may di f fREWENISHtE BRY BhesySiEdA e form be whadro dhe qiclussntofshetbest ream (e. g. |

air, carbon dspxifieyetsiflde®Ss sy dufill coftSintied l&glr(g'leﬂaea trap is a

devi ce that ensnares an arthropod. Effective traps in t hose di scl osed
i n Exanpl e 10C-Sgiviue. PorticBlar swlfides for apsinahepesmranehddrd wilbvaitdiabkevdendm

Aneri can Bi gphysics, East. Geenwch, R 1; Bio Quip Prodqucts,_ Gardena, CA;
John W #c %g"é‘ PEs) Belughr HYEEN Pty E%](gb‘rlai‘g?% "Eﬁg\‘l%‘éfhyl?a%q'?fesvi |l e,
FL; and BighaSenaanys for ise in ¥ PRI Mehnlisn RAIMQLAGY dfaM &R di_mé{%)hisl{rﬁidesi, CT.

The conpositions of the present invention may be delivered in vials or

ot her satpthel sulode. slimeths] dimadechigbyl diswhde, meyhyd prepty| disulfide. etheinvivel  or
chemi cal f he YA or ntai ner, and the chem cal or
chem calszmg%e’tdﬁégggﬁ%‘cl)%)%@egﬁgglr'%eﬁiﬁylﬂs{flﬁ %not her separate vial or

cont ai ner. Al Aepedfic velfide iddaebandipdfidé.i AnotEyspeeifiblseifideds diagetyheninaBer ein

the Another specific sulfide 1s diethyl sulfide. Another specific sulfide is dimethyl disulfide.

Another specific sulfide is diethyl disulfide. Another specific sulfide is methyl propyl
disulfide. Another specific sulfide is dimethy! trisulfide. Another specific sulfide is ethyl
vinyl sulfide. Another specific sulfide is dimethyl sulfoxide.

Specifically, “oxo0” is C(=0).

In one embodiment, a composition of the present invention comprises a compound of
formula I and comprises a compound of group II.

In one embodiment of the present invention, a composition comprises a compound of
formula I, wherein a compound of formula I is lactic acid and he composition comprises at
least three compounds of group 1, which are acetone, carbon dioxide and dimethyl sulfide.

Those of skill in the art will recognize that suitable compositions are formed by

combining the compound or compounds of formula I with the compound or compounds of
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chem cal or chemcals of formula | and the chem cal or chem cals of the
conpound of group Il nay be blended together in one vial. The ZUECZM3
conpositions, whether present in one or two vials. may optionally include
a nmeans OYORYEFHProl | ed rel ease. The conpositions of the pPET&RPUIIT&Enti on

be del i dint . : h by sed | i.nder. |
i 1 o Ho 6504 PO Tan RER AR oy SHeehe gudpTeiBe e spIPOHEPTy be

m xed QoW XQet Md dbndBnibRR thayt AdeisPhteteRain EBRIpSHAdsaReNded i DEertain
conpositions of the present invention in attractpl ng arthropods. may be .

f ur t herordethdhweslfdwnd abiticagvemirnco androosediofateditbat g gesealengpbogedsietaddedstoof  ski n
washi n or hair.washings,.as,disclosed in Bernier., Ph.D. djssertation.

Uni ver gﬁ‘?‘? ggpesr diauies. Pifg@tgor@}}y, @é’rsﬁﬁgﬁﬂ?mﬂpy %jlrs.hf)ukr% WF_@:%H f“ﬂﬁi&m -@Ter y, Vol.
71, No.redultid@pimines verd 899 willifu ?ﬁrfﬂe?ﬁfc}ﬂmggor?,r&ﬁhﬁﬁﬁfpﬂﬂiﬁé fpridhallthedehesent

I nvention in attracting arthropods, may urther enhahced by addi ng one

or nor enigturkidgielopddeat and noisture. It is appreciated that those skilled

in the art recognize that the co i.tipns of the. present. invention.
i ncl ude one BrCARoNSEREE BT R 81 B ReirAbTbaser adic BT Sebls Rogtavatd
group Idr baSRMINES of TRECOHPIRAINE Qilts ﬁﬁglb@ldﬁﬂ%fyﬁﬁtef EEMbRes bf BB paBENalS €
about 1% to about 99% by weight, of the total conposition. In addition,

t he cora®argdnisractbadstierasslte formeadavigh sugs whick Sarpoamatsepralle aoivps fos exammiat | %

to abo 9% | osi tjon, Lght. Effective amunt.s . or
ot os T LA LaSAlrRR GRS SRl Praleie BRI s rel RO G

ef f ect igLRetdARIIR, £1d d BB ceRPHbIThAG. PAARARK ildPghnid sdlisGERRNSesERP ThvEMEon

i ndi vi dual “conpound or conpounds of formula T and the individual conpound

or conpoamase b¢ fagmedpinghndingThydrenhingide. aifatsoniiat, bicerboneguandechrbanategalis.wi | |

vary not onl ' t ti.cul ar conpoun sel tedgt also.wth factors
such as type‘%(:)c\\‘,élb{é:‘t‘rgF:hsjr'%'gf’)E')%1 ; b\%é%k%réerdcucsb%%oshn%%ﬁis}?m?‘%@re@e"'ée hg}?Wclglthe ’J%r to be
cover egxam@ld heredaig eshfficiegitnbaic édnifbund sidh Hhantdaeing ReBG suitable atid be
attracted. Al chenjcals used were purchased commercially from e.g.,

Al dr i cretierdingrphygalagically aceaptablgacien. Akali medpl (fosexample. SR eRtESSIV Adham
NH. 26 2.: . ] Jgat tents
are i n(%l?lpoSao? gg(agil{pﬁge]?{e@g%% @r"ﬁgﬁgw%% gﬂ%ﬁ%ﬁ%& %’J\y ?%Ejdglﬁpémfﬂg%p%or at ed
by refensdece, as |ong as they are not inconsistent with the present

di scl osure. The.invention is not |Jimted. .to .the exact details shown and
Gescr i bed. | ORIl FoPaonRels bt A TR LAy o7 S P ARy CoRtbmation

nodi fi GR&kENS TABYnBRoHREH (V) dubrolBdTRY BiePmW ES Bintdt@iropls (d.§., Alddqepe of

the invention defined by the clains. The invention will now be illustrated
by t he Hiong midase aiorsuch that pmeffestivapmesnt afiike edmpositidnewi] astrantavgignéficant

speci fi . . 1. h approximately 75 6-8 day ol d
nul | i pePr%gfﬁ%& %%géﬁ%@%%ﬁ%@gﬁ%?ﬁ‘%ﬂ‘\e@"{-ests were conducted in an
ol f act onet erAl&hadively, thremadontreaiivilBidt co@p Rifhificag adrsar srthrdpodbesdy, J.

Med. Entonol ., 35, 330-334 (1998);. and . .

that an effective amount of the composition wil} ensure that the composition will attract a
significant portion of the arthropods subsequently existing in the environment, from the
environment. In such an embodiment, the compositions of the present invention will
prophylactically remove arthropods from the environment.

The compositions of the present invention may be added, in any form, to a commercial
or home-made trap to enhance the collection of the arthropod. The composition may diffuse
out or away from the trap with or without a gas stream (e.g., ar, carbon dioxide, etc.) as a
carrier.

As used herein, a trap is a device that ensnares an arthropod. Effective traps include

those disclosed in Example 10, Table 10. Suitable traps are commercially available from

American Biophysics, East Greenwich, R.I; Bio Quip Products, Gardena, CA; John W. Hock
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LAis lactic acid. Mdsquitoes were allowed to settle at |east one hlc))’f.ll[_fE 1[103'
prior to testi ng The ol factoneter was cl eaned after each battery

tests. Eacl oy consisted of three tests, conducted at 08:30, 11:00
and 13: 00 hours ocal tine. Each of the three tests was condifVEOIRT5,

d of I I d
and conar o iy Rl P EH1ED Sfyfant - Shboie MMaReSmoloeGasver cat ront

and cont b\bhrmnct@"f‘were opened and cl osed si mul t-aneously when inserting a
new treat mant/r ontrol . EXAI\/PLES Exanple | Table 1 illustrates the

ef fectiveness tc“? HOIBB‘PSé‘é‘?ﬂs &4 Ehecriaisnt Inyention mayrbe delinssalintvosl} opbthet sstple aci d
al one angypfindcepPeoR forfpedes aeqyp s shown

t hat 200 meI actic %CF %ﬁ%ﬁ%{ﬁ%?{é C'ﬂ]l(%@g];(é 5”182(?:&9%%%”6‘!” 4 hyg one vial

nosqui t oescontainarazndathe ohsimmlrnrtcharhmﬁﬁ%f thd-cARSRADS g}cﬁiﬁeﬂ 1rﬁé’rﬁ)‘?ﬁ’€r%;§%ﬂa&r oma
60 rrmdla ter ?Iass etri. %]dSh attracted an average of
nosqui to‘é'él OFEl 3é“ei thecpgpgHOR fay e biardg t@memhhrduadw c aC| d

R 300t B s B AT

60420222629 b8 plendel pFether & ohe V21 A8 28mPa20ERo WROhdBprkder? In Bk &2wo vials.
40173136259 L@ %X]g J] 3/ 51 —$60/ n 51 trials Acetone response (% at
500 p. L,m8¥8P gpall inclageg nepns 9fia qepuplied isheass 53 51 Acet one Avg: 203/4 =

51% n = 4 trTR ordosdidaEet aﬁ%ré@&ﬂ%éﬁ%%%fﬁé &é‘i&?(e%%?f [ u%}"?'seesgch-raasbl e? ,

|Ilustrates the effectiveness of several dsses o
ket ones, by ¢ aeppseyicidcyHadats [n addivdroths, canapposgonaixeting ﬁmﬁmlgaglphasal gapydes.
sulfides, ethers, etc.) as attractants

al kenes, het er ocycl

f or Aedes&gﬁe]é%ﬁgmrlr‘beséﬁ m%\"ea Vb Ay Hieri GRS Eabi e 2 al so illustrates the
synergistic e’f‘lﬁ@@fﬁbﬂcﬁﬂﬁ&ﬁe&fm AFRs 6P IRYHEEE: W ddtiohak L &
attractants for %Vb;toes }%'abl e52 Regjljl | ts of slgreenltﬁéaﬁ gﬂ% %Suhncfg

(hi gh doefugh eﬂsﬁﬂ?am ytaddinerang @r sroraef thoshemiial eumpasmmefs}ne »aarshmgebow
These COROYARMAS dNcRSed R B&fier D AR Stion Uni A4ty 8 6rida. 1995B2UNIS

Bernier. et al., Analytical Chemistry, Vol. 71, No. 1. January 1. 1999.

The efficacy of the compositions of the present invention in attracting arthropods. may
be further enhanced by adding one or more of light, heat and moisture.

[t is appreciated that those skilled in the art recognize that the compositions of the
present invention include one or compounds of the formula I and one or more compounds of
group II compounds. The compound or compounds of formula I may comprise about 1% to
about 99%,by weight, of the total composition. In addition, the compound or compounds of
the group I compounds may comprise about 1% to about 99% of the total composition, by
weight.

Effective amounts or ratios of each compound forming the resulting composition as
well as effective amounts of the resulting composition will depend upon the individual
compound or compounds of formula I and the individual compound or compounds of group II.
The amount of composition required for use will vary not only with the particular compounds
selected but also with factors such as type of arthropod, weather conditions, the geographical
area to be covered and the desired length of time in which the insects are to be attracted.

All chemicals used were purchased commercially from, e.g., Aldrich & Fluka

Chemical, Milwaukee, WI, and Lancaster Synthesis, Windham, NH.




where the nunber designation of activator denotes that those chem cals

elicit different behaviors (e.g., probing. flight pattern) in att rjaRfii 8B
Italici zeg, n%gggg{s represent values or. when present, average val ues that
capt ur e. grea? %an 50% of nosquitoes. (CK = check or co 0948175 -

S
Compound/ CLASSResponse {/ 6} Response with L- A [[(Resp with LA (% LA - Resp]
(% carbon d?‘?ﬁ?‘gﬁw%“?ﬂsl ﬁé@“ﬁéﬁﬁﬂé@oﬁ I8 @%e IR asg!)@’ﬂzg) 86 84 88 70

t - ¢ 7 97 - 95
(550 2 b e e e el B e el 22

2- oct andsel®sw8. Zhaomentoe &4 lihivd tathoradot 24tis Shqyentahdeserd B2 f6 it should

B RS R B AR i

spirit and scope of the invention defined by the claims.

- The invention will now be illustrated by the following non-limiting Exarnples, wherein
unless otherwise specified, the tests were conducted with approximately 75 6-8 day old
nulliparous female Aedes aegypti. The tests were conducted in an olfactometer (55 ft/min

airflow, 80°F, 60% R.H.) as described by Posey, J. Med. Entomol., 35, 330-334 (1998); and

LA is lactic acid. Mosquitoes were allowed to settle at least one hour prior to testing. The
olfactometer was cleaned after each battery of tests. Each battery consisted of three tests,
conducted at 08:30, 11:00 and 13:00 hours local time. Each of the three tests was conducted in
a separate cage. The control consisted of identical sample delivery devices and conditions
compared to that of the treatment side. Both the treatment and control ports were opened and

closed simultaneously when inserting a new treatment/control.

EXAMPLES

Example 1
Table 1 illustrates the effectiveness (in percentage caught of 75 female mosquitos) of

lactic acid alone and of acetone alone as attractants for dedes aegypti. It was shown that 200
pL lactic acid alone attracted an average of 26% of the mosquitoes. It was also shown that 500
pL acetone alone, evaporated from a 60 mm diameter glass petri dish, attracted an average of
51% of the mosquitoes.

Table 1
Compounds Screened in the Olfactometer
L-lactic acid response (%) with 200 pL of a 1 pg/1 ul. methanolic solution, dried 3 minutes in
a petri dish:
25 31 57 12 23 29 5 27 7 7 7 14 36
26 28 52 31 44 60 4 20 22 25 29 15 24
26 25 19 8§ 16 27 48 64 23 14 22 25 25
20 13 14 21 23 52 40 17 31 36 25 ¢
LA Avg: 1303/5] = 26%, n = 51 trials
Acetone response (%) at 500 pL, plated on a small petri dish:
51 48 53 51
Acetone Avg: 203/4 = 51%, n = 4 trials
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PGTI/ US00/ 11375 Conpound/ CLASSResponse (%) Response with L- p [(Resp wth LA
(9 LA - Resp] (%9 3-penten-2-0nelld4938 3-buten-2-one3l *6|1 i n CK39 ﬂf!ﬁ].g{{g]!)};
CK8 2, 3- buf,anedkApe3729-8 3-net hyl - 2- but anone88274 3- net hy angne

2- met hyl - 3- pent anone198 4- met hyl - 2- pent anone06464 PibATN,

6- met hyl h%% ben- 2- one91627 3- hydr oxy- 2- but anonel13524 acet ophenone94637
CARBOXYLE)% E)"S: propanoi ¢ aci d31-2 ALCOHOLS: net hanol 106656 et hanol 95748

p- cr esol 53227Tabl@ plwestrates ohel I viaEFIFMITED a ¥0t bﬂ’&cﬁgﬁﬁ)uﬁhé%_ ¢ JR8drd, 90- 7

chl orof or n247652 0 et rachl ori de92920 br onof or 276437 ALDEHYDES:
f or mal deHyRREYE §?‘G)ac"i563 %@L%é #aerptrdesgpoupds gldahyrlsasyallsems. nitriles, heterocyclic,

| sobut yr g fielysad3d3dd 9 a0nadahd ko122 2%% !
AL RANES) e S ol anaa & sopre Diphagt % VEFREAGR Fable 2 als0
illustrates the synergistic effectiveness of these compounds with lactxc acid as attractants for

mosquitoes.

Table 2

Results of screening for compounds (high dose of 500 uL) with a mode of action similar to
acetone are below. These compounds are also called “activators” or “activator 2" compounds
where the number designation of activator denotes that those chemicals elicit different
behaviors (e.g.. probing. flight pattem) in attraction. Italicized numbers represent values or,
when present, average values that capture greater than 50% of mosquitoes. (CK = check or
control port):

Compound/CLASS Response (%) E:SI();S% with L- i}i()lk_e;is‘;;t?%)
carbon dioxide 5 ml/min 68
KETONES:
acetone 5148 53 51 87 87 8695 8590 |37
{51%) 027586 84 88 70
82 96 88 96 88 31
95979793 95 90
828095
(88%)
2-butanone 28 81 53
2-pentanone 8 76 64
2-hexanone 3 51 |48
2-heptanone 17 42 ' 25
2-octanone 8 16 8
2-nonanone 8 12 4
2-decanone 14 24 10
3-pentanone 12 28 16
3-hexanone 1 39 38
3-heptanone 12 36 24
3-nonanone 4 9 5
4-heptanone 12 32 20
5-nonanone 14 47 33
I-penten-3-one 19 23 4




1- oct ene38424 29 WO 00/ 65910 2 DEC 2903 PCTIUS00111375

Conpound/ CLASSResponse (% Response with L- A [(Resp with LA (% LA)7 pECREdD]
(%9 1-nonene682 tol uene75952 NI TRILES: acetonitril e278154 benzonitril e44842
phenyl acé¥@ /65910 166347 HETEROCYCLI C/

CK5237 SULFIDES: carbon disul fide82897 di net hyl

FURANS: 2- net hyl f uramiBsot/807$ n

sul fi de327947 di et hyl

sul fi del55439 et hyl vinyl
di sul f i GespaanECkATY | pr

di met hj—s+H-Foxi-de33027—F

pRyIpodsesiib) i g

HERS—di~et-hy!

sul fi delSSS:%igjég;él%b%gi

er 255631

5 M e fd 650 di et hyl
e
ble 3

o=

i |1 ust | PERIEP1P00F f ect | vehbks of anal ¢ffies of lactit3%cid as atfractants
for mpsGuidnORSne | N addi t 1 onsgTalte 3130 kugitRt es [fe synergistic
ef f ect Fryenmess—gf —these—ctonpounds—wt i acetorme—as—attractants—o¢r
nmosqui { &ePutapsdioBes Resul 137 of screeni for _conpoupds with a mpde of
acti on{sipdthyl2-b@ahéet i C pgid are bel ¢yy(al so call pgh "base” cofpounds for
"base #ttractants*)y—Conppundo '

3-methyl-2-pentanone 9 1

2-methyl-3-pentanone 1 9 8

4-methyl-2-pentanone 0 64 64

6-methyl-5-hepten-2-one |9 16 27

3-hydroxy-2-butanone 11 35 24

acetophenone 9 46 37

CARBOXYLIC ACIDS:

propanoic acid 3 ! -2

ALCOHOLS:

methanol 10 66 56

ethanotl 9 57 48

p-cresol 5 32 27

1-hepten-3-ol 10 15 5

HALOGENATED:

methylene chloride 87 70 90 -7

chloroform 24 76 52

carbon tetrachloride 92 92 0

bromoform 27 64 37

ALDEHYDES:

formaldehyde (37%) 1 5 4

acetaldehyde 8 29 21

butyraldehyde 6 7 1

isobutyraldehyde 13 32 19

nonanal 1110 2221 10

benzaldehyde 9 21 12

ALKANES/ALKENES/

HYDROCARBONS:

isoprene 12 23 11

1-heptene 5 19 14

1-octene 38 42 4
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Response withA [(Resp with Response (/0)Ace) - Resp] Ace (9% L-lacti
aci d26 (see above)88 (see above)62 30 WO 00/ 65910 2 DEC 2003 1
PCTI USO0/ 1@y dn/d3sfgesponse with A [ (Resp with ConpoundRespon

BEE 2003

Fdaes

(. Posey 70

(%9 Ace) - Resp] (%9 D-Lactic acid88274 glycolic acidl781 81
T A SR ARG o i 6
Exaﬁpl eld Tahle 4 jllustratles the glf/o?ec“tli‘%é%éss of hikéns Resn) (%_)c
attracti|dgiewes aegypti nog@uitoes. Dat& were col |l e¢eed from Sept enber
data, 90RPBEIE ooy o o Me 7o 82 24 199 73 a1 6n ahShug 7Esk K Posey
67 55 7QNITRMS:70% U. Bgrnier 83 63 [68 55 Avg: 6749 Exanple 5 Table 5
Lr:)!sgait{gtagémg E’q} ertectivendss g'; R§g¥gra81conp05| Tl Oy s attract ants for

benzonitrile 4 48 42

phenylacetonitrile 16 63 47

HETEROCYCLIC/

FURANS:

2-methylfuran 15 *30in CK 52 37

SULFIDES:

carbon disulfide 82 89 7

dimethyl sulfide 32 79 47

diethyl sulfide 15 54 39

ethyl vinyl sulfide 18 35 37

dimethyl disulfide 36 86 50

diethyl disulfide 33 49 16

methyl propyl disulfide 19 40 21

dimethyl trisulfide 21 67 46

dimethyl sulfoxide 30 27

ETHERS:

diethyl ether 25 56 31

Example 3

Table 3 illustrates the effectiveness of analogues of lactic acid as attractants for

mosquitoes. In addition, Table 3 illustrates the synergistic effectiveness of these compounds

with acetone as attractants for mosquitoes.

Table 3

Results of screening for compounds with a mode of action similar to lactic acid are below (also
called “base” compounds for “base attractants™):

Response with

A {(Resp with

Compound Response (%) Ace (%) Ace) - Resp]
(*0)
L-lactic acid 26 (see above) |88 (see above) 62




Table 5 Various m xtures and itens exam ned, and described contai ners: o
9-spot well plates with <10 p.L pure L-LA + 500 L acetone LA + acﬁtﬂjﬂggﬂﬂ}

(four 8. caps) Dish: LA + chloroform Cap: 90:10 Dish: LA+
chl or of. or‘ﬁmﬁ%ﬁﬁlo 20 m scintillation vial: 90/10 LA + af&f8RMBGd 8.9

mm di arp—eapsr—tA—+—acetohe——100-p—ethyl-ene—chlopi

et hanoll LA + acetone (one|8.9 mm di am rrF
LA + 30Copipoindct ene + acdResnSO®(o) cce‘% {”bt sh lhceh -HKBpp LA (dish 2)
500 .tlQ (75 25) + 200 pg LA LA + acet da¥ but anon@s) LA + acefone + 100

L CS2 rene (8 9 grmmdranT ca CA—+——aceto +—50—pt—34 pent anone
gOO L -.aﬁ"géaégetcne}dndg [g* 200-pg 'Hgg Spot JAeJ_L_EaI_e_w_Eh_el}gal anount s
of AML gbwpbnetnﬂs + LA LAIZ 75:25 + adéwdnitrile D&h: LA + CSP Cap: 90:10

9- spot [ evmth LA[gwet) + acefigpe 266 ng O ofrc acid|+ | m
aceton Y% klcl% +—200 c6 A—S-spot—ve %? pl ai_es_w_ig_c_L-A_é_\oe.t_)_-F 2 wells
acetonethm]Achauétone + 100 I\/L but anor68500 L (50:5p84 + 200 .'tgjLA LA +

. acet oneg, & trifke 9-spot wel.E plates wiph,JJO L thiolactic acid +
2 wel | <i£¥é?%.é2'g Fah FRe h day—ol-d—wa r'g?scck LA+ 2 df'wsf%f a-ngne_d;-.a;cetone 500

pL AM |beGng gl ycoI ic acid6+ LA dried|3 min LA + 5lhonanone + &cetone

Acetonlgéb!g + tartaric a('lﬂ 200 pL (-S b acetone + % di methyl | di sul fide)
500 L - 00 -pl : acetone/ dhds

etone +
)N[(}Rfelspmmto e per cap

1-heptene 30
1-octene 38 63 25
1-nonene 6 54 48

Ace=acetone

Example 4
Table 4 illustrates the effectiveness of humans for attracting Aedes aegypti mosquitoes.

Data were collected from September 1997 - June 1998.
Table 4

Human subjects tested in the olfactometer (raw data, % attraction):

D. Kline 7283748578 81 68 86 Avg: 78%

K. Posey 7067557978 Avg: 70%
U. Bernier 8363 68 55 Avg: 67%
Example 5

Table 5 illustrates the effectiveness of several compositions as attractants for

mosquitoes.
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1- hept en- 3-ol PCTJUS00/ 113'5 95% 95% 95% 94% 94% 93% 92% 92% 92%
89% 91% 90% 89% 89% 88% 88% 88% 88% 87% 87% 86% 86% 85%IEB3U
80% 79% wgoomzs%% 71% 68% 47% 45% 44% 41% 35% 33% 24%

PCT/US00/11375
Table 5
Various mixtures and items examined, and described containers;
9-spot well plates with <10 pL pure L-LA + 500 pL acetone 95%
LA + acetone (four 8.9 mm diam. caps) 959,
Dish: LA + chioroform Cap: 90:10 959
Dish: LA + CS; + chloroform; Cap to 20 ml scintillation vial: 90/10  94%
LA + acetone (two 8.9 mm diam. caps} 94%,
LA + acetone + 100 uL. methylene chloride 93%
LA + acetone + ethanol 92%
LA + acetone (one 8.9 mm diam. cap) - max 400 uL acetone percap  92%
LA + 300 pL 1-octene + acetone 92% 89%
500 pL acetone (dish 1) + 200 ug LA (dish 2) 91%
500 uL (75:25)+ 200 pg LA 90%
LA + acetone + 2-butanone 89%
LA + acetone + 100 pL CS; 89%
LA + isoprene (8.9 mm diam. cap) 88%
LA + acetone + 50 uL. 3-pentanone 88%
500 pL (90:10) acetone/dmds + 200 ug LA 88%
9-spot well plate with equal amounts of AM1 components + LA 88%
LA + 75:25 + acetonitrile 87%
Dish: LA + CS; Cap: 90:10 87%
9-spot well plate with LA (wet) + acetone 86%
266 ng glycolic actd + 1 ml acetone 86%
500 pL AM1 +200 ug LA 85%
9-spot well plates with LA (wet) + 2 wells acetone 83%
LA + acetone + 100 pl. butanone 80%
500 pL (50:50) + 200 ug LA 79%
LA + acetone + 100 gL acetonitrile 78%
9-spot well plates with 10 pL thiolactic acid + 2 wells acetone 73%
D. Kline 4-day old wormn sock 71%
LLA + 2-octanone + acetone 68%
500 L AM1 47%
266 ug glycolic acid + LA dried 3 min 45%
LA + 5-nonanone + acetone 44%
Acetonitrile + tartaric acid 41%
500 pL (90% acetone + 10% dimethy! disulfide) 35%
500 pL (75:25) acetone/dmds 33%
500 pL (50:50) acetone/dmds 24%
1-hepten-3-ol 7%



7% 32 2 CEC 2003 W O 00/65910 PCT/ US00/ 11375 90: 10, 75: 25, an‘d"'50 50 refer ™"

to the ratio of acetone to dinmethyl disulfide in the mxture. hfﬂdﬂi
acid The default treatnment for LA is 200 pg and for other chem caI s2

500 pL of wigwsesmenpound, unl ess specified otherw se. The sgiciridobRid-en Vi al
cap (I W has an inner dianmeter of 13.5 nm The bl ack aut osarrpslt er (? B

vial caps hage:18/ms:psiend S0SURRE he Batk oMHcaidfle EARRLT JRARTASH AR el y 400
L of Iigkilre. = attractant m xture | is fornulated as follows: 100 n

acet one, 700 , 5 [iL 3-nethyl-2-butanone, 10 pL 2-pentanone, 300

pi L carbon d ne |.fid 0 pL.dinethyl disul fide,
and 500 p.L Eﬁ%wgﬁtl rF‘T“ eRE{;’agﬁ 5@61"&@"3 fey ?tﬁ‘l’r quags“t’%é&i’&% 3315 val ues
for theCpRpRd; WlpssRedtied ihePipe. conpounds and  conbi nati ons of conpounds
as attract ant 8¢ scartidation vial gt W) tredingertdiameterolobt ammedThe black f or nal

scr eeni awjesammplerf(dBirsiial eansdewnd aretnerdipmeRBol/EP @neEd tan Holdppploximatelyc4o® 2
DEC 200L oPGqhidS00/ 11375 as a o oacp CCOChi f) kn OCAW > 7r r) C

G- ON O C CAMIC-Girdactahlt fhixture- 1 18 f@mulfhed as B1RRsM 00 1 Hetthe0760 QL Gufahofe, " C
Cca 3 pL 3-methyl-2-butanone, 10 pL 2-pentanone, 300 uL carbon disulfide, 10 pL. dimethyi
sulfide. 10 uL dimethyl disulfide, and 500 pL acetonitrile.

Example 6
Table 6 illustrates the average values for the effectiveness of several compounds and

combinations of compounds as attractants for Aedes aegypti. These data were obtained from

formal screenings and formal randomized tests.
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Formulation and Verification of the Best Blend
(Note: ~ 10:1 Acetone:DMDS emission rate)

- N [
c) a Taglecb V1w! 2 DEC 2003

200 pg L-lactic acid (1w) 8%
. Acetone (3B) 12%

200 pg L-lactic acid (1w) . 28%
+ Acetone (3B)

200 pg L-lactic acid {(1w) 42%
+ Acetone (B)

vs. 200 pg L -lactic acid (1w) +
Acetone (3B)

vs. 200 pg L-lactic acid (1w) +
Acetone (3B)

vs. 200 pg L-lactic acid {1w) +
Acetone (3B) + DMDS (1B)
vs. 200 pg L-lactic acid (1w) +
Acetone (1B) + DMDS (1)

61%

59%

47%

54%*

* Notes: overall. 95.2% mosquitoes trapped. ~ 30 uL in DMDS (dimethy! disulfide) insert.
giving emission of ~ 100:1 Acetone:DMDS.

Example 10
Table 10
Types of Traps
Bed nets
Bates type stable traps
Cylindrical lard can traps

No. 10 Trinidad trap

Trueman & Mclver ramp trap
Plexiglas trap

Katd's dry ice trap

DeFoliant & Morris conical trap
Malaise trap

Carbon dioxide light traps
Fay-Prince carbon dioxide trap
Sticky trap

New Jersey light trap

ACIS trap (Army Collapsible Insect Surveillance)

CDC light trap

Kimsey & Chaniotis trap

EVS light trap

Monk’s Wood light trap

U.S. Amy solid state light trap (AMSS)
Pfuntner light trap

Star beam sticky light wrap

Cylindrical fight trap

Updraft light traps

N N N
1375
C5

a) 011 I i kAe"l No~n\olInrl en~oB?lﬂ['i\3
0o+ 0o OO0OO0ON--ulv, ern NN- OOWCO+oc coccconi- C
—y-~NNw0Q;@9mOC(fI Clt')rlNNCNNNNNNNNP&,hlS[N%y
NNNNN ' CyInOin[) LC7Ti tlrte' Z 2 DEC 2003 PCTI.[Ig 1
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uv hght trap

Flashing light trap
Non-electrical light trap
Haufe & Burgess trap
Fay-Prince trap

Wilton & Kloter cylinder trap
Duplex cone trap

Ikeshoji cylinder sound trap
Ikeshoji & Ogawa cup trap
Kanda et al. cylinder and lantern traps
Heat traps

Sugar-base attraction traps

The svnergistic attractant compositions of the present invention may be provided by
any number of mechanisms and in different formats appropriate 10 particular types of usage.
The main function of the formats and mechanisms is to provide release of the atractant over a
period of time sufficient to attract arthropods (e.g.. mosquitoes) effectively. and especialivio
attract arthropods effectively to an available source of arthropod control material (e.g..
insecticide, pheromone. microbial agent) which is effective against mosquitoes. and the like. as
described above.

The compositions of the present invention may or may not comprise carbon dioxide. In
the embodiment of the present invention wherein the composition does not comprise carbon
dioxide, an additional benefit of the present invention is értained. In such an embodiment.
highly-efficient. attractive blends for arthropod traps that do not require carbon dioxide are
obtained.

An additional benefit of the compositions of the present invention include the obviation
for live baits.

The mechanisms and formats will, of course. vary among the various compositians
depending on the volatility. persistence. aerial stability. moisture sensitivity. and the like of the
individual ingredients and compositions. Moisture, heat and light may optionally be added to
the compounds of the present invention to enhance efficiency. The structures used to release
the attractant compoesitions of the present invention could be as simple as a tray carrying the
composition. a housed tray or other container carrying the compositions. timed release
canisters or spray cans. absorbent materials retarding the release of the atractant (e.g.. fabric.

paper, porous material. foam. absorbent polymer, super absorbent polymer [e.g.. the super
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absorbent acrylic polymers as described in U.S. Patent No. 5.679.364]. container§ with
semipermeable membranes. vented containers. and the like). The materials which would more
actively attack the arthropods mayv be associated with the aﬁractant (in 2 mixture) or may be
located near the attractants so the chemicals do not adversely interact or react.

In addition. combining the compositions of the present invention with an insecticide
provides a means of local extermination. not requiring wide-disbursement of the insecticide.

Addition of a slow release chemical mechanism, such as paraffin. or other suitable viscous

chemical (e.g.. glycerol) provides a means to reduce the evaporation rates of the compositions.
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PCT/ US00111375 Exammle 9 Table 9 Forrmul ation and Verification of the Best
Blend (Note: --- 10:1 Acetone: DMDS em ssion rate) 200 g L-lactic acid

(1w) 8% Aclgi_tég e éB&j&Z% 200 jig L-lactic acid (1w) .28% + Acetone (3B) 42%
200 g L-1I ? IS: acet one (B) vs. 200 Flg L-lactic acid (1w +
61% Acetione (3B) vs. 200 jig L-lactic acid (1w)+ 59% Acetone (3B) vs. 200
g L-lacticg acid/é_ + 47% Acetope, (3B) + DVMDS (1B) vs. 200 gg L-lactic
acid (1 V\§ + 5A0FOMARSE HHAR (IO LSS (11) * Notes: overal . 95.2%

mosqui toes trapppd.an ¥ ddde iive DiRSuhdi MBEhyAt di sl £i dednd NS&Sdpoudd Vigho
em SSi on gomufoo 1 Acet one: DVDS.

X
HO,C }

wherein each X is independently H, halogen, OH, SH, oxo,
(C1-Cs)alkyl group;

each Y is independently H, (C,-Cs}alkyl group,

Z is H, OH, SH, COCH, or (Ci-Cs)alkyl group;

n is an integer between 1 and 10, inclusive;

and salts thereof; and

an effective amount of at least one compound from group II
wherein group II compounds include a ketone having 3-10 carbon
atoms, carbon dioxide, {Cz-Cio)alkene, (Ci-Cyo)aldehyde, an
alcohol having 1-8 carbon atoms, a halogenated compound
containing 1-8 carbon atoms, a nitrile containing 2-4 carbon
atoms, an ether containing 3-10 carbon atoms, (Ce-Cip)aryl
group, a sulfide containing 1-8 carbon atoms and (Cs-
Cio) heterocyclic group;

wherein any one or more of the (Ce-Cro)aryl group or (C,-
Cio) heterocyclic group may be substituted at any one or more
positions with a substituent selected from the group consisting
of H, oxo, halogen, OH, SH, COOH, COO(C,-Cq)alkyl group, {C;-
Ce)alkyl group, (C,-Cg)alkyl sulfide and (C1-Cs)alkyl group;

and salts thereof; wherein the composition is effective to
attract mosquitoes; or

(B) a composition comprising an effective amount of
tartaric acid or an acceptable salt thereof;

and an effective amount of at least one compound from
group II wherein group II compounds include a ketone having 3-

10 carbon atoms, (C,-C),)alkene, (C1-Cyp) aldehyde, an alcohol

- 59 -




Exanpl e 10 Table 10 Types of Traps Bed nets Bates type stable traps
Cylindrical lard can traps No. 10 Trinidad trap Trueman & Mlver 7 BTP2003
trap Plexiglas trap Kato's dry ice trap DeFoliant & Mrris conical trap
Mal ai se trap Carbon dioxide |ight traps Fav-Prince carbon dioxide trap
Sticky trap New Jersey light trap ACIS trap (Arny Col | apsi bl e I nsect
Survei | | dAREINT CHCB| ICgRPony Ay Risms ey [ Imgenaied compouRySchnghtiningp1-8

, . _ : ) U ]
0K, st acthed 4 Sur N LGS b A GR (AGR, G
light trapSntynoeges3180" Neaahan t papmS; AStarbap Udiloxgide t r aff. - Elashiyig
light tragrol n-ebectédf@:ﬂdéigéénééfﬁing!ri‘auﬁea& By, 5 téﬁBmsFaﬁnFé“ e, -
trap WIlton Kl ot er cylinder trap Dupfex cone trap |keshojT cylinde
sound trdbj)heterocycllc group;
wherein any one or more of the (Ce-Cyo)aryl or (Ci-
Cio) heterocyclic may be substituted at any one or more positions
with a substituent selected from the group consisting of H,
oxo, halogen, OH, SH, COOH, COO(C,-Cs)alkyl group, (C;-Cy)alkyl
group, (Ci-Cs)alkyl sulfide and (C,-Cs)alkyl substituted with at
least one substituent selected from the group consisting of H,
OH, SH and halogen;
and salts thereof;
wherein  the composition is effective to attract
mosquitoes; or
(C) a composition comprising an effective amount of at

least one compound of formula I

X

|
HO,C ? Z

Y |n

wherein each X is independently H, halogen, OH, SH, oxo,
(Ci-Ce)alkyl, or (Ci-Cslalkyl substituted with at least one
substituent selected from the group consisting of H, OH, SH and
halogen;

each Y is independently H, (Ci-Ce)alkyl, or (C;-Cs)alkyl
substituted with at least one substituent selected from the
group consisting of H, OH, SH and halogen, or Y is absent when
X is oxo;

Z 1s H, OH, SH, COOH, (Cy-Cg)alkyl, or (C,-Cg)alkyl
substituted with at least one substituent selected from the
group consisting of H, OH, SH and halogen;

n is an integer between 1 and 10, inclusive;

and acceptable salts thereof;
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| keshoji & Ogawa cup trap Kanda et at. cylinder and |antern traps Heat
traps Sugar-base attraction traps 2DEC2003 PCTI USOQ 11375 The synergi ?E imm
attractant conpositions of the present invention nay be provided by Ry
nunber of mechanisns and in different formats appropriate to particul ar
types of usage. _The main fupction of the formats and nmechanisns is to
provi de rel ead®bf PhetEEEFREYANAMREE aCf patti odeartt | pRe s quRgwd  £som

attract ajtduPpodswherdin GRAPi 1eeThmpbleel Yelolud@nd h& hybPng 3-
attract arthr op%ds effecti vel(x to an_avail abl e source of arthropod control

material {%. GATPFnsBEPFEI de (Cptfer bRRRIC i cibbFal) adgieiydashi em i §1cohol
ef fecti venagaidist - 0egebbACLoABY BhadlidRmaASa d&ﬁ&;{dnﬁf‘cﬂ.é@ﬁt’&i%irﬂﬁ 1-8
on

conpositions of the present invention nmayor may not conprise car

di oxi de. F3HFPYher&rBodi Aot torl thecortexhing nyeht conbmherations hean ether
composi t1 Whlaamidip! FONP! | 88r6ah DO ofls OX1 derpoh addblianal hened! |0 ,the
present inventions attained. In such an enbodi nent. rghl y-effI'éi ént :
attract i VEPRendsaf ofudifiifieopoPrtraigsinhat 1d® neerbenui ratees boandi oxide

are obt aflgpgetéfb@ﬁ@iﬂéog%up?nefit of the conpositions of the present
invention include the obviation for live baits. The nechanisns and formats

will, of coursd aAtsarfBiRFedfe vari ous conpositions depending on the
volatility. pefsisternses8ehikal bidddy i ressensitivity. th

i ke of the  individual Pragred etﬁ‘tta?; g YeoBbisid! e SRt Y- 0808 hig

| i ght mayCBPtidnabryely addeddtyroline eedgdoundsabict ot esetetinventidn to
enhance e&ffd:d L£AG0.1 The ctur to_release h&e t{ract an

conpositi o}fls of thelcp.r escsé%l{&i nveﬁ?::gﬁggoul gcgg'as sql eeraiai a %?é ' car |3>7i ng
the conpPb&inaxmyaiiousag¢it: aynatomthemcidnt ab neydraxylyungribe acid, 2-
conposi t iy, fided el ap| ay. s. ,absorbent .material s
retarding they rel.easctra Sf%q'ﬁe gt ﬁ"?&'?{éﬁ%"gf‘éég{ a*%%?’i c.2 Oﬁcé%)é’r%,yrplﬁ' o&glg'
mat eri al .1F@WhY s orpedt poltyrdc, avphr mbibdebewnti dpol yrexoyalerict heidyper

2 DEC 2003 CQQA%Q Cléﬁgjl 3 rhent .acryli.c pol rs as_ .
descri bed i r?gl? S. at%]g&\tCPNo. .’67?@5%%%%@5%& s)"{l "@h é’éﬁ?ﬁéﬂm%ﬁé:
menbr anestSoM&Hesd Tontatydr s. aretiel vakedic Theachd er i ahexwhbib workddnor e
activelyn@ggﬁg r ds associated with the attractant (i.n a
m xture) or y%%g%ﬁ%oig(gﬁf’ne%r Jhée)&:él %r%%’f nt "@%r?ﬁEQEREﬂP&SP%CdBCSIQP
adver sel yhigpaiopdondrc ragtd, [Brreddiaptopropdwhini rgeide Qobpembbirens cafict he
present ipuention, w ihsecticlde, proyi a neans of |ocal

ext erm nat i on. n(r)ht er]'Iedt%lljcl%rlll'1 %M&de-%élls 'urse%e‘r%?ef%’foQﬂ%F’}%:b‘Eti cpgid.  3-
Addi t i on Grloxopirep iosliga s iche fiacdii crectiahiemfcaudle asiggraffin. or ot her

sui tabl e viscqig S%P%r%ﬁex(e%&" gl ycerol) provides a neans to reduce the
evaporation rates of the conpositions

wherein the composition is effective to attract
mosquitoes.

2. A composition comprising an effective amount of at least
one compound of formula I

1
HO,C (|3 Z
Y |n
wherein each X is independently H, halogen, OH, SH, oxo,
{C1-Csalkyl group;

each Y is independently H, (C1-Cg) alkyl group,
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“tis 2 DEC 2003 WHAT IS CLAIMED IS: 1. A conposition conprising: (A) an
effective anobunt of at |east one conpound of formula | HOZC X Y z n
wherein each X is independently H, hal ogen, OH, SH, oxo, (Cl-CB)afmﬁEZW3
group; each Y is independently H, (Cl-C8)al kyl group, Zis H OH SH,
COOH, or (Cl-Cs), al kyl group; n is an integer between 1 and 10, inclusive;
and salts theraofs %moox'gn %’E)if PN e @foihtCefabiyl easpumne conpound from

group || \Aherlelﬂsgé@%& dgepmpounds, incliide @ ketonghavi ng 3-10 carbon
atons, carbon di OXI de Cl@%al kene, (Cl-Co)a kJI cjﬂh ‘an  al cohol haV| ng

1-8 carbon at c¥pound containi ng 1- 8 carbon atons,

nitrile cont a'é&h”@f?eétf@éb&ﬂouﬁéog‘é a@M1 L BET ofaNLaRPLNAASE LBnCaLRAY (153

atons, (C6-Clo)aryl group, a sulfide containing 1 on a
Clo) het e¥RRyRiR cIgpeRpl Iwsereonngsy imedude morketoing hlea(fmg C3o) Oacgrbgroup

or (C3- qwﬁgter@gye}nl;gl%%p ey, ke saRedil 4l ed gt éﬂxoﬁgg J'B{geHl_oxo

positions with a substituent sel ect ed”from t'he ‘gr olip CONSI' S

hal ogen, €3P®H, atoms. ceq taloBpakkel groupourd]-c@R)adidrig grlowp c(a@boﬁ?,)

al kyl sul {i&lgs and; (Ch1 €B) 18l kWon% q_lljﬁnganci sal tcsaltﬂbq{ eofy owherein th %her
squi t'oes 5

conposi tion IS effectlveto attract B) acoh'p05|t|
conpri si ngPRFRErEREt | vel@nowarksn takpasic addsdCon aarylaccgpban) e salrbon

t her eof ; @{@x% effgctél\igfgggung Eaf’[lb bgas& gnecé(%ggglun% dgm ag}cglrjrg &L

wherein groug conpounds rncl ud ne havin 10 “carbon
(C2-Clo) Ghkkeagerpcyctie)gabdehyde, an al cohol -

wherein any one or more of the (Cg—cm)aryl group or (C;-
Cie) heterocyclic group may be substituted at any one or more
positions with a substituent selected from the group consisting
of H, oxo, halogen, OH, SH, COOH, COO{C;-Cs)alkyl group, (C,-
Cstalkyl group, (C;-Cs)alkyl sulfide, (C1-Cs)alkyl group, and
NR1IR2 wherein R; and R, are independently selected from the
group consisting of (Cl1-C8)alkyl and H;

and salts thereof; wherein the composition is effective to
attract mosquitoces.

3. The composition of c¢laim 1 wherein the arthropod is a
mosquito belonging to the genera Culex, BAedes, Mansonia,

Wyeomyia, Psorophora, Coquilletidia or Anophelesg.

4. The composition of claim 1 wherein X is H, OH or CH,.

5. The composition of claim 1 wherein Y is H.

6. The composition of claim 1 wherein n is 1 or 2.

7. The composition of claim 1 wherein the compound of formula

I is lactic acid, glycolic acid, thiolactic acid, tartaric acid
Or an acceptable salt thereof.
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2DEC2003 having 1--8 carbon atons, a hal ogenated conpound containing 1-8
carbon atons, a nitrile containing 2-4 carbon atons, an ether containing
3-10 carbon atons, carbon dioxide, (C6-Clo)aryl group, a sulfi @€EC 2003

cont ai ning 1-8 carbon atoms and (CB Clo) het erocyclic group; wherein any

one or noge othhe %?(ig ar (C3 - Cl1D) heterocyclic may be
substitut®d atTEny© O%ﬁ't P o%}r%"bri's whgnein s dqunmmd f damwmla om

the groupI cogsistt g &Fiddor 0 al@dRodle @A1SHrdIEdE. COO (C1-C8) al kyl
group, (C1-C8) alkyl group, (Cl1-CB) al kyl sulfide and (C1-C8) al kyl
substituted with at |east one substituent selected fromthe group

consi sting. of The &hpdit@ish ¢ agRkim andasalds tth‘?é tod@eir dtdilhe,

COI’TpOSI tion i S ef f ect ive to attract I’T'OSC]UI t oes; conposition

conpri si Ny A AL | P UNARRNDS %The#%eron%fmﬁ%mm,oﬁ fasmhdrepne HO2C

LYl n V\:herﬁ-ll{bme( | . hdpstepesient e 0XpP, )

al kyl , (C1-CB) aIkyI substi t ut ed &#?ﬁng%ﬁ?egzfﬁﬁﬁgﬁkgﬁbg?f¥ﬁé§%'gglected

fromt he @f?ﬁfﬂ?%ﬂﬁ@?ﬁf@’%ﬁ HPeran®le ot Peiesyehongact “Plten-2-one,

i ndependenthyatbsxsk G -1 Bhdoyd , 2r3 I at | east

one substi tu%nt ?‘el ected fromt he3 kggto{;?%lgdrﬁgs% %%%#&%%a

hal ogen, or Y is absent when X is oxo; Zis H OH SH COOH (Ci1- C8)

al kyl', orid Cl-f3 akky os:?HPéﬁ' tHEed \%na B at; 1 egal, QnNe sypsti Mgéhgiel gct ed
g

fromthe roup consisting of H, nd halogen; n is an In
bet ween MEHRIRL, igidranele;1- ww@c@mdﬁn@an - 60 2 DEC
2003 and an effective anmount of at |east one conpound from group Il

wherein group |l conpounds include a ketone having 3- 10 carbon atons,
(C2- Cla) &t kerdie (@omposikiehyad, sdadmcotol wherein the halogenated
compound is methylene chloride, chloroform, carbon

tetrachloride or bromoform.

12. The composition of claim 1 wherein the nitrile 1is

acetonitrile, benzonitrile or phenylacetonitrile.

13. The composition of claim 1 wherein the ether is diethyl
ether.

14. The composition of claim 1 wherein (Ce-Cro)aryl is p-

cresol, benzonitrile, phenol or toluene.

15. The composition of claim 1 wherein the sulfide is carbon
disulfide, dimethyl sulfide, diethyl sulfide, dimethyl
disulfide, diethyl disulfide, methyl propyl disulfide, ethyl
vinyl sulfide, dimethyl sulfoxide or dimethyl trisulfide.

16. The composition of claim 1 wherein (C3-Cio) heterocyclic is
2-methylfuran.

17. The composition of claim 1 wherein (C;-Cip)alkene is
isoprene, l-heptene, 1-octene or 1-nonene.
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having 1-8 carbon atons, a hal ogenated conmpound containing 1-8 carbon
atons, a nitrile containing 2-4 carbon atons, an ether containing 3-10
carbon atons, carbon dioxide, (C6-Czo) aryl group, a sulfide contaQfi nl)
1-8 carbon atonms and (C3- Clo)heterocyclic group; and salts thereof; wth
the proviso that the conmpound of formula | does not consist solely of
glycolic acid, oxalic acid, acetic acid, hydraacrylic acid, pyruvic acid,
gl yceric B@Id,Tﬁg hySHheXY DY &by i CofCi | opi ¢ 3- ro c |d
2- methyl|lactic_acid, %dh droxgbut r?%aggldﬂ 2wg§g ﬁ?yr?%gacééggh¥§%bu?%
aci d, butyerealdehydem| | acakadde %&ovab@tyeaé@eaydez hyigobagyakddebydei, d,
2-hydroxyﬂ@¢@ﬁap @§I5bnéﬁﬁégﬂ§aéyﬂ d, isovaleric acid, 2-nethylvaleric
aci d, hexanoic acid, nercaptoacetic acid, thiolactic acid,

3-mer capt opropi oni ¢ acid, thiopropionic acid, 3-nercaptopropionic acid,
2- br onoprppi ong mobpit yvhiog LAci d, |.or nic a
chIoroprop|onléﬁzc?ghgfgéF?%QaC|d %?’?gﬁn%cﬁﬁé gB ﬁ?g ﬁeré@?bunds
mherelnt?ﬁ@&%ﬁﬁ%sﬂﬁpéhqf@Qﬁde@ﬂﬁv@ﬂﬂmnutiacpmﬂmmnﬁﬂtcmmprﬂseAacetone
conp03|tléﬁucagﬁgﬁﬁyimhfghff tive anount of at |east one conpound of
formula | I X HXRC'C ﬁ%ereln each X is independently H, hal ogen, OH
SH, oxo, (C1-C%) aIkyI group each Y is |ndependently H (Cl-C8)al kyl
group, C 190 c |LKky. rou S
an |ntegé?ﬁbe?ﬂﬁgncggggg%tégnlnJEHgﬁée :égéén ESF@B?a #d p%hnds
effect|vé“ﬁﬁﬁmﬁecﬂaﬁtlteé§ndnﬁmiogpoupdIﬂnnnmmunnﬁdIcompﬁtgenagé@undI
conpound Ny vV, [ atons, (C2-d o) al kene,
(d-do) S%ilrgée:dh%&gl: %@lﬁaﬁ? %\qlzl'%lg]c%c@a car bon atons, a hal ogenated
conpound cont ai ning 1-8 carbon

I C

21. The composition of claim 1 further comprising an effective

amount of at least one volatile component of skin extract or
hair extract.

22. A method of attracting mosquitoes comprising the step of
exposing the environment with a composition comprising an

effective amount of at least one compound of formula I

X
HO,C Clli Z
Y |n
wherein each X is independently H, halogen, OH, SH, oXo,
(C.-Cs)alkyl group;
each Y is independently H, (Ci-Cy)alkyl group,
Z is H, OH, SH, COOH, or (C,-Cs)alkyl group:;
n is an integer between 1 and 10, inclusive;
and salts thereof; and
an effective amount of at least one compound from group II
wherein group II compounds include a ketone having 3-10 carbon
atoms, carbon dioxide, (Cz-Cio) alkene, (C1-Cyo) aldehyde, an
alcohol having 1-8 carbon atoms, a halogenated compound

containing 1-8 carbon atoms, a nitrile containing 2-4 carbon
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atons, a nitrile containing 2-4 carbon atons, an ether containing 3-10
carbon atons, (C6-C o)aryl group, carbon dioxide, a sulfide containing 1-8
carbon atons and (C3- Clo) heterocyclic group; wherein any one or nore BEC 2003
the (C6 - CA0) aryl group or (C3 - do)heterocyclic group may be

substituted at any one or nore positions with a substituent selected from

t he groupa‘é‘?ﬂ*%t stdthg etdieH, anrsaimdingged,- 10H, cShboBOOH L BB CJ(CCSQ‘ﬂDK;zyl

group, foﬁe) agkylg,4r, k!j% (&;ntgaj}cpiq{ yl syl fi e_,,b0§101 C@%ﬂﬁ!{ﬁ L gro(g,‘s

and NRl wherein R an are 1n dent y seléect ed §

consi st i rgo bheF@.’LOQB?thygr@ml H and salts thereof wherein the

conposi tion i syeffeati ¥t at ui } onmposi Lion of
claim1 wherein the artﬁt[o%g Jsrrgrﬁé nél;gggl tto eico“né:l“ﬁ Itygl't né’fra (&il_ex
Aedes, wwbheeerowebwu groppormhobe, Boogl it wtedi atoraxﬂnophel asr #horéhe

t 1t
gIOgF%Sll | re| b rtl—i!j\,%%%ée]t%%ﬁn%%g ?qo'%&?g_?a?lﬁt Ehﬁhgrgt‘lrﬁmﬁ%@lfgbpg’z.
7. The co?poHit |Cmfp ofh@l%m,l WHer eS8t tﬁ@OHormimmd:lng)fa)Imtl agrbups |@gtic
d, gl I i t abl | t
her eof . "C083%13° BERe03 oo e Mt B B ik e Bhel e ©

conpound of f@nﬁjlﬁltlswshdmﬁx: acid or an acceptable salt thereof. 9. The

conposi tion of ;cl.ai.m re| otmh% k tone I s _acet (%r% 2- but anone,
2- pent anone, 2- exanone epta r?or?é BN entfnonE L fes L ¥ anoke, attract

3- heptanmm§QUﬁﬂﬂqﬁannne 5 nonanone, 3-nethyl-2- butanone,

4- met hyl - 2- pen none, nLen 2-one, 3-buten-2-one, r oxy but anone,
2, 3- butanedlongﬂor 234- pgﬁP %eaf8ﬂe CYBPT RN o rffd mqﬁﬁﬁ?e%v%ﬂéWWWftthﬁeln
the al cohmruasrlmmm: aaﬂzaa:tcdptab]mtsm-@-mtemofl hepten-3-ol. 11. The
conposition of |n t he haloge ated .conpound is nethyl ene

chloride, chloro orm car% Ve eV or Ple B BE oriF 1‘—20“‘13%‘3 from
conposi t igpuf EI awheﬂexzdnegeonpt he richpolugidiss iraQeidid rNké€ondEAZODRY! Ble

or phenylggretonit 5!|gtoms (C:-Cip) alkene, (C;-Cio)aldehyde, an alcohol
having 1-8 carbon atoms, a halogenated compound containing 1-8
carbon atoms, a nitrile centaining 2-4 carbon atoms, an ether
containing 3-10 carbon atoms, carbon dioxide, (Cs-Cyo) aryl
group, a sulfide containing 1-8 «carbon atoms and (C,-
Cio) heterocyclic group;
wherein any one or more of the (Ce-Cio)aryl oxr (C,-
Cio) heterocyclic may be substituted at any one or more positions
with a substituent selected from the group consisting of H,
oxo, halogen, OH, SH, COOH, CO0(C1-Cs}alkyl group, (C;-Cs)alkyl
group, (C,-Cgs)alkyl sulfide and (C1-Ce)alkyl substituted with at

least one substituent selected from the group consgisting of H,
OH, SH and halogen;

and salts thereof;

wherein the composition is effective to attract
mosquitoes; or

(C) a composition comprising an effective amount of at
least one compound of formula I
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13. The conposition of claim1l wherein the ether is diethyl ether. 14. The
conposition of claim1 wherein (CGCo) aryl is p- cresol, benzonitrile,
phenol or toluene. 15. The conposition of claim 1l wherein the sul fidelE&2003
carbon disulfide, dinethyl sulfide, diethyl sulfide, dinethyl disulfide,
di et hyl disulfide, nethyl propyl disulfide, ethyl vinyl sulfide, dinethyl
sul foxide or dinethyl trisulfide. 16._ The conposition of claim1 wherein

(C3-C O heterocyclic is 2-methylfurpX 7. The conposition of claiml
wherein (C2-Cl O al kene is isopgfpé, -heptene, 1-octene or 1-nonene. -- 63
2 DEC 2003 18. The conposition 2ela wherein the al dehyde is

e1

f or mal dehyde, acet al dehyde, butyral de QL | sobut yral dehyde, nonanal or
benzal dehyde. 19. The conposition of elai-m'l wherein fornmula | conpounds

conpri se |actiwhéeéinasdchr aUpid | i ROSPONALS CENRY i %f‘alﬁlfﬂ?é&”eoﬁﬁngnfﬁ ELhyl
di sul fide, 20, ng gonp05|t|on of claim1 wherein formra’l conpouhds™ '
conpri se [Gted 24EY - ant® gr btp Gl adbripoumidestebprede with ormd;  ldiamst hphne
sulfi de asgboetbgendi oxidecedlerdieckorgashh eonelsehabmE HUr blCT sy ang
conpri si n effective anmount of at |®ast one volatiPe conmponent ~of ki n
extract gﬂa PAFP  extract. 22. A method of attracting nosquitoes conprising

the step of exposi B9 the BEJHMHHBRIM 1 & COFDP3ILL PN S
ef fective amount of at,leégt &%e conpgﬂgg'o?“%q?ﬁﬁ?%ﬁ*PFﬁéng(glﬁﬂﬁa%% Hein
each X i sSWhdehehertt With @kl dgast opne Sieubetd,tugntl- €Bleckyl gfvom; theach
Y is i ndepesgenebistht {3~ 6B) gl Kyl gspu ' > 1- CB)
al kyl group; n is an inl%ger béet ween 1 %r’lll(? %lﬁdr%crruag?l\’/?‘ *3n ggﬁ%s(ﬂgen

t her eof ; %ntF &f¥®@f f ecti ve anbunt of at |east one conpound from group |

Z 1is H, OH, 5H, CCOH, {Ci-Cg)alkyl, or (Ci-Cg)alkyl
substituted with at least one substituent selected from the
group consisting of H, OH, SH and halogen;

n is an integer between 1 and 10, inclusive:

and acceptable salts thereof;

and an effective amount of at least one compound from
group II wherein group II compounds include a ketone having 3-
10 carbon atoms, (C,-C;)alkene, (C1-Cio)aldehyde, an alcohol
having 1-8 carbon atoms, a halogenated compound containing 1-8
carbon atoms, a nitrile containing 2-4 carbon atoms, an ether
containing 3-10 carbon atoms, carbon dioxide, (Ce~-Cro)aryl
group, a sulfide containing 1-8 carbon atoms and (Cs-
Cio) heterocyclic group;

and salts thereof;

with the proviso that the compound of formula I does not
consist solely of glycolic acid, oxalic acid, acetic acid,
hydraacrylic acid, pyruvic acid, glyceric acid, 3-
hydroxypyruvic acid, malonic acid, 3-hydroxybutyric acid, 2-
methyllactic acid, 2-hydroxybutyric acid, 2-oxobutyric acid,
isobutyric acid, butyric acid, malic acid, 2-oxovaleric acid,
2-hydroxyvaleric acid, 2-hydroxyvaleric acid, wvaleric acid,
isovaleric acid, 2-methylvaleric acid, hexanoic acid,

mercaptoacetic acid, thiolactic acid, 3-mercaptopropionic acid,
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wherein group Il conpounds include a ketone having 3-10 carbon atons,
carbon di oxi de, (Ca-Cl10) al kene, (Cl-Cl o) al dehyde, an al cohol h?ﬁg@% 025-8
carbon atons, a hal ogenated conpound containing 1-8 carbon atons 0
nitrile containing 2-4 carbon - 64 2 DEC 2003 atons, an ether containing
3-10 carbon atons, (C6-Cl0)aryl group, a sulfide containing 1-8 carbon

at ons andtREPT WL epbidel i MHTARPLOBTOpdionisnyachd, or -roeocpioplieni o
(C6-C10) B¢k, 9ro = GLO) he cyclic .he.substityted at
any one or nore %&%T%%%\A%‘g a éﬁ%‘gtituﬁen?}giscg#g%?%lg?%ﬁlth%cbaOUp 3~
consi st i rfgfl HFORTORMRN L M Bigbn, L ag 1 SR CICOD, fERdicChds); al kyl group, (C -
Ce) al kyl groupynd Gsffed @idddosul fide and (Cl-Ce) al kyl group; and salts

t hereof ; wherein the conposition is effective to attract nosquitoes; or
(B) a conposition conprising an effective amount of tartaric acid or an

accept ablg; salg f, fecti f at .l east qne conpound
from group I, V\‘;]‘ggélsﬁ gofgl%%{%lrﬁuﬁgﬁqﬁ%’%%egg &t6A8%ha %gsge 189:L
carbon at¥fROSYM@- ¢y @rkumnmEedt- Chdxhal dehydepoai tdlosohaomprdwging 1a

carbon atonm, & hal campund contajning 1.8 . carbon atoms, a
nitrile cont acftr?fi ng gﬁ cafcgfon at gems, ao(r}\lee{%ﬁ)é“ O%éltjnantoaﬁ 'cfﬂ“LgL-alOI car bon
atons, carbon dioxide, (C6-Cl0)aryl group, a sulfide containing 1-8 carbon

atons and (C3- Cl10) heterocyclic groyp;| wherein any one or nore of the
(C6-C10) aryl or (C3- Clo)heterocyc|ijc ray be substituted at any one or
nmore positions wth a substiliQen Bd fromthe group consisting of H,
)

oxo, hal ogen, OH, SH, COCH, COO (Cl} al kyl group, (C1-Ce) al kyl group,
(Cl-Ce) alkyl sulfide and (Cl-Ce) 4 ) Bubstituted with at |east one

substituent sahecié fegom he @ SURSIINAIN TP @1 Ho o SHoinColalagen

and salts thereof; erein the conpo
nosqui t oel:-6e) adyyh @ePp@si tion conprising an effective ampunt of at

each Y is independently H, (C,-Cs)alkyl group,

Z is H, OH, SH, COOH, or (C1-Ce)alkyl group;

n is an integer between 1 and 10, inclusive;

and salts thereof; and

an effective amount of at least one compound from group II
wherein group II compounds include a ketone having 3-10 carbon
atoms, carbon dioxide, (C2-Cyo) alkene, (C.1-Cio)aldehyde, an
alcohol having 1-8 carbon atoms, a halogenated compound
containing 1-8 carbon atoms, a nitrile containing 2-4 carbon
atoms, an ether containing 3-10 carbon atoms, (C¢-Cip)aryl
group, a sulfide containing 1-8 carbon atoms and {Ca-
Cio) heterocyclic group;

wherein any one or more of the (Ce-Cirolaryl group or (C,-
Cio) heterocyclic group may be substituted at any one or more
positions with a substituent selected from the group consisting
of H, oxo, halogen, OH, SH, COOH, CO0(C;,-Ce)alkyl group, (C,-
Ce)alkyl group, (C:-Cg)alkyl sulfide, (Ci-Ces)alkyl group, and
NRI1R2 wherein R, and R, are independently selected from the
group consisting of (C1-C8)alkyl and H;

and salts thereof.
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| east one conpound of forrmula I - 65 2 DEC 2003 HO2C x Y Z n wherein each
X is independently H, halogen, OH SH, oxo, (Cl-Cs) alkyl, or (CéTgf)

al kyl substituted with at |east one substituent selected fromth J@B
consisting of H OH SH and hal ogen; each Y is independently H (O -

CB)al kyl, or (C1-CB) alkyl substituted with at |east one substituent
selected fromthe group consisting of H OH SH and hal ogen, or Y is

absent whea. Xrhe wxehod bs HlaOh 28HhOkh (&l- Qi‘l);h%géh’ Q5 & Qljo’s%)it
r

al kyl s s%ituted with at | east one substituent select fromthe oﬁb
consi st i ﬁ‘ge PO DH, tBH HREYeh; (Rl an Aeslesger Moetsedia, 1 dheorgia,
i ncl usi veCoqahtl @eLeps AbbSobephsrd NeF eloprdiean ef fective anmount of at

| east one conpound from group Il wherein group Il conpounds include a

ket one having 3- 10 carbon atons, (C2-Cl10) al kene, (Cl-Clo) al dehyde, an
al cohol  h8vi nphd-fRe€Ré0dE 3 DiEn £ NAlogenated coppaynd,containing 1-8

carbon atons, a nitrite containing 2-4 carbon atons, an ethér’ " containing
3-10 carbon atomns, carbon dioxide, (C6-Clo)aryl group, a sulfide

cont ai ni ngs 1- Sriearhoihed osp ANshih Gz APIdt ey oyt ic group; and salts

thereof; with the proviso that the compound of fornula | does not consi st
solely of glycolic acid, oxalic acid, acetic acid, hydraacrylic acid,

pyruvic agtd, Bhe/GREtRo@ChE, cBridVEs XYL UYL acid, oni ¢ acid,
3- hydroxybutyric acid, 2- ne?hy}lactic aé%%?rgﬁﬁid?éyggétyric aci d,
2-oxobutyric acid, isobutyric acid, butyric acid, malic acid, 2-oxovaleric

acid,  2-fydr opyalwétgodCl 9 2ehydpoxyyal gpleeagi d Licacigd
i soval eric acid, 2-nethylvaleric acid, %exan0|% aci5?¥ahﬁa 1"~ compounds
comprise lactiC acid, glycolic acid, thiolactic acid, tartaric

acid or an acceptable salt thereof.

29. The method of c¢laim 22 wherein formula I compounds

comprise lactic acid or an acceptable salt thereof.

30. The method of claim 22 wherein the ketone is acetone, 2-
butanone, 2-pentanone, 2-hexanone, 2-heptanone, 3-pentanone, 3-
hexanone, 3-heptanone, 4 -heptanone, 5-nonanone, 3-methyl-2-
butanone, 4-methyl-2-pentanone, 3-penten-2-one, 3-buten-2-one,

3-hydroxy-2-butancne, 2,3-butanedione or 2,4-pentanedione.

31l. The method of claim 22 wherein the alcohol 1is methanol,
ethanol, l1l-octen-3-o0l or l-hepten-3-o0l.

32. The method of claim 22 wherein the halogenated compound is

methylene chloride, chloroform, carbon tetrachloride or
bromoform.

33. The method of «claim 22 wherein the nitrile 1is
acetonitrile, benzonitrile or phenylacetonitrile.

34. The method of claim 22 wherein the ether is diethyl ether.
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mer capt oacetic acid, thiolactic acid, 3-nercaptopropionic acid, - 66 2 DEC
2003 t hi opropi onic acid, 3-mnercaptopropionic acid, 2-bronDpropionif ﬁﬁd?,
2- bronobutyric acid, 2-chloropropionic acid, 3- chloropropionic ac EC 200
lactic acid or formc acid; and salts thereof. 23. A nethod of attracting
nosqui t oes conprising the step of exposing the environnent with a
conposition conprising an effective anount of at |east one conpound of

formula I3%. IThd!'iCEIQtﬁoa |of Ychavhers nveaediX i@ logependeniy Hepakbagen,
OH, SH, ox§ ?i aIk group; each Y is independently H, (C -C8)alkyl

group, % , or (C-C8) alkyl group; nis an integer

bet ween 1 and 10 |nclusive; and salts thereof; and an effective anpbunt of

at | east cqrpound fromgroup |1 wherein group |l conpounds include a
ket one ha 'gﬁgo“Eﬁ?ﬁﬁh 0%t ofE2 1R ardson WiRE Rl Be, gb idg kelfe, cachon

co al detweiﬂfﬂie al coid ey NGul-8 gear boRial- oA, ashqlﬂ%“at e‘&l&%@ﬂgﬂ“d

containin rbon atoms, a.nitrile containing 2-4 carbon’ atomns

et her cor %ﬁ"h}r % 1681€4Mydn dt Skt L dec ayeohudy | Prepvlp, diswld fdele ethyl

cont ai ni ngidy B ©iel hiode At ditke il (SBrf SHADGhE PG HA 0L 11?’!&‘3 ein any
one or nore of the (CGC O aryl groupjbr (C3- AO heter3§§ group may

be substituted at any one or nore positions with a substituent sel ected

from the g7 oUPTEONGEEhBAY 0£0f c Hhi®X 92 %b%‘iﬁ hf_@@é )-
al kyl ‘group,, (- Ce) alkyl group, (Cl-C8) al ky@-isullw cﬁ%éﬂﬁcﬁ
group, X 3therein R and R2 are |ndependently selected fromthe
group consisting of (Cl-C8)alkyl and H, and salts thereof. - 67

38. The method of claim 22 wherein (C,-C,,)alkene is isoprene,

1-heptene, l-octene or l-nonene.

39. The wmethod of claim 22 wherein the (C1-Cio)aldehyde is

formaldehyde, acetaldehyde, butyraldehyde, isobutyraldehyde,
nonanal or benzaldehyde.

40. The method of c¢laim 22 wherein formula I compounds
comprise lactic acid or an acceptable salt thereof and group II

compounds comprise acetone and dimethyl disulfide.

41. The method of claim 22 further comprising an effective

amount of at least one volatile component of skin extract or
hair extract.

42. An attractant for mosquitoes comprising the composition of

claim 1 added to a commercial or home-made trap.

43. The composition of claim 1 wherein the compound of formula
1 is lactic acid, pyruvic acid, glycolic acid, thiclactic acid,
tartaric acid, or an acceptable salt thereof.
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2 DEC 2003 24. The nethod of claim 22 wherein the arthropod is a nosquito
bel onging to the genera Cul ex, Aedes, Mansonia, Weonyia, Coquill ?tﬂ(% ma
Psorophora or Anophel es. 25. The nethod of claim 22 wherein Xis

CH3. 26. The nethod of claim22 wherein Y is H 27. The method of cIa|n122

wherein n %s or 2. 28. The method of claim22 wherein fornmula | conpounds
conprise Fhctift SEMBOSHEYEBI | COMRTHF1RGRi HrFMULECacrbtragEingi @mewitE 0P fan

accept abl easel ¢ dded epid BO:addes et hod of claim 22 wherein formula
conpounds conprise lactic acid or an acceptable salt thereof. 30. The
met hod of claim 22 wherein the ketone is acetone, 2- but anone, 2-pentanone,

2- hexanongs . 2-hiept aRaNSs 1 Bt BEBANONES m 34 *F&&ad}%e rt?meth
4- hept anone, 5-nponanone, 3-nethyl-2- butanone, 4- “S - pent anone,

3- pent en- %‘hjefl%ebuten 2-one, 3-hydroxy- 2-but anone 2, 3- but anedi one or

2, 4- pent anedi one. 31. The nethod of claim 22 wherein the al cohol is
nethanol et hanol, 1-octen-3-o0l or 1l-hepten-3-ol. 32. The nethod of claim
22 wher ei 46 t hé hGPEBERAFAANC RIS INT RESHisme ahtorrtingc ety mof
carbon tets@ecid ofde Hia Prwmf fsRe 33. The nethod of claim 22 wherein the
nitrile is acetonitrile, benzonitrile or phenylacetonitrile. 34. The

nmet hod of claim 22 wherein the ether is diethyl ether. - 68 2 DEC 2003 35.

The net hogh of xcl ébﬂ?gglﬁ@sﬁe'ébr& vﬁﬁdea%l el C é?!iCtlHQapag\an\.%ts of

t ol uene. 36. The hod of cl ai rern he su |de r's

di sul fi delaehiietagid sc’tﬂldu%ﬁerbenechgulmﬁn de, dinethyl disulfide, diethyl
di sul fide, nethyl propyl disulfide, ethyl vinyl sulfide, dinethyl

sul foxide or dinmethyl trisulfide. 37. The method of claim22 wherein
(C3-d o) Mt er G| icomposdt imax holff ucdaim38t7 THalrdterod cafmpdiaiimg?2 calrdiosi n
(C2--do)gpdkeqe is isoprene, 1-heptene, 1l-octene or 1--nonene. 39. The
nmet hod of claim 22 wherein the (Cl-d o)al dehyde is

43. A composition comprising mosquito attracting amounts of
lactic acid and acetone.

50. The composition of claim 49 further comprising carbon
dioxide.

31. A composition comprising mosquito attracting amounts of
lactic acid and dimethyl disulfide.

32. The composition of claim 51 further comprising carbon
dioxide.

53. A composition comprising wmosquito attracting amounts of
pyruvic acid and acetone.

4. A composition comprising mosquito attracting amounts of
glycelic acid and acetone.

55. A composition comprising mosquito attracting amounts of
glycolic acid and carbon dioxide.
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f or mal dehyde, acet al dehyde, butyral dehyde, isobutyral dehyde, nonanal or
benzal dehyde. 40. The nethod of claim 22 wherein fornula |I conpounds
conprise lactic acid or an acceptable salt thereof and group Il c@nitGuMils
conpri se acetone and di nethyl disulfide. 41. The nethod of claim 22 further
conprising an effective anmount of at |east one volatile conponent of skin
extract or hair extract. 42. An attractant for nosquitoes conprising the

conposi ti 941 ofhe ChathgBli e th £ Q18 GO BRIl ) J&?ﬂfﬂ@l s Hicile
conposition of claim1l wherein the conpound of formi al ‘}-F%;S aiacgkcltcl c%cél-(ﬁq'd,

pyruvic acid, glycolic acid, thiolactic acid, tartaric acid, or an

accept abl ®7 saftie thefieod . of 69aird Qﬁcwgggéiﬁ4fo§mg9§p93Ebhﬁggﬁagﬁgbﬁbggse

nosquit o ﬁ%éracting anmounts of lactic acid an utanone. - .
conposi t i tAF0FC cl25R 44 FRYFERAE campRi siPreN et Raiddi $iifdldstiss. aaid,

CONPOS| i A GO [:8d118), 115 Gl LGS HAftd NG 1AM, g, | acti ¢ acid and

2-pentanone. 47. A composition conmprising nosquito attracting anmounts of
| actic acid and carbon disul fide. 48. The conposition of claim47 further

conpri si ngg Capbaiet HEPXEGE. AXra Ofibdd hipir1% ; %&é :
attracting amounts of lactic ghié%gﬁg ac% onésgggﬁhiﬁgg%gﬁgosi ?%H“%fan
cl ai m 49 §UFATHEMEYNpY1Eh ng canperitdiooxiagmpEEsing compegilifonatomprtsinng

nosqui t 0 AdurRdd iIdW HRUNK S0fq dastdf a6 and dinethyl disul fide. 52. The
conposition of claimb51 further conprising carbon dioxide. 53. A

conposition conprising nosquito attracting anmounts of pyruvic acid and

acetone. f. AheONROSHLH 0 CO Ik Si |t act 1 S -of
glycolic acid,a%d acg%%%e?”25EE%hQOS%%gﬁﬁggﬁagoﬁ%%%sﬁ%ﬁﬁﬁﬁggﬁﬁﬂ% gPFFggfing
anmount s dfomprises dimethyl disulfide.

60. A method for attracting mosquitos comprising exposing an
environment with a composition comprising mosquito attracting

amounts of lactic acid and 2-pentanone.

61. A method for attracting mosquitos comprising exposing an
environment with a composition comprising mosquito attracting
amounts of lactic acid and carbon disulfide.

62. The method of c¢laim 61 wherein the composition further
comprises carbon dioxide.

63. A method for attracting mosquitoes comprising exposing an
environment with a composition comprising mosquito attracting
amounts of lactic acid and acetone.

64. The method of claim 63 wherein saigd composition further
comprises carbon dioxide.

65. A method for attracting mosquitoes comprising exposing an
environment with a composition comprising mosquito attracting
amounts of lactic acid and dimethyl disulfide.
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gl ycolic acid and carbon dioxide. - 70 2 DEC 2003 56. The conposition of
claim55 further conprising lactic acid. 57. The nethod of clai m Z2ppghggei n
formula | conpounds conprise lactic acid, glycolic acid, pyruvic acid,
thiolactic acid, tartaric acid, or an acceptable sal t thereof 58. A

met hod f at ct n an __envi.r.onment th a
conposi tr%(r)n cI#ﬁ%r é%%%g%og%]ur (t:g J.!t‘f't rE‘;éc ﬁgreé GP‘ripélﬁlrt(:"Qébr fuy

but anone.c@@hr iFes netrbesth ofioxdiaien 58 mherern the conposi tion further
conprises dinethyl disulfide. 60. A nethod for attracting nosquitos

conpri sing exposing an environment with a conposition conprising nosquito
attracti ray. ahnmathodfﬂdﬂnattfﬁnthﬁ@dmasqﬁmtaégn@om@¥1sﬁﬂgﬂéﬁﬁbéfﬁ an

attracting nosquitos rising expos) envi.r onent with & compos, tion
conprrsrﬁ%lnnsqur aYt ?éhﬁ&%goFOWBEFF&nQCFﬁ“ﬁﬁﬂ“ﬁ%rBBHraCtlng

di sul fi deemdithtsThe rjgtﬁmdd)facijcﬁlamcﬁhd@tterr@.n t he conposition further
conpri ses carbon dioxide. 63. A nethod for attracting nosquitoes conprising
exposing an environnment with a conposition conprising nosquito attracting

anounts afs | amtm@ta@tidfwld REEE LN nAmod HE&BOQ o rGleding 63cphief &l Nagai d
conposi tion further mgrrses carb&% drogﬁée ° fpIrrethﬂ§for atf&%ctrng

nosqui t oS CiiFt o@rﬂ?@ﬁPS%ﬁﬁﬁﬁoﬁﬁﬁﬁFlﬁﬂﬂﬁ AQWHPYSP t AbRracting

conprisirumdaﬂﬂhudﬂ)gﬂ AGHd Bghi AR S Rfoneacti c acid and di net hyl
disulfide. - 71 2 DEC 2003 66. The nethod of claim 65 wherein the

conposi tion further conprises carbon dioxide. 67. A nethod for attracting

MDS QUi t 065 .CORPIEEhBE SHROSA i et i 8RN Vinb RIEPbe Wi 1l %JIH%S
COHpFISIgg}ﬁDS uito attractlng aﬁgﬁﬂts o?ﬂgyrﬁV|c a f& an ac one G%n

t hod f o2 @i t P RBHPY I AETBXHBLNAG ROSAWHYD r shhEACtRgh a

conposi tlaﬁfbtﬁﬁ@kifs'glgrd&i@“atc@.datatrf@gdf%n amRewae of glycolic acid and
acet one.

70. The method of claim 69 wherein said composition further

comprises lactic acid.

71. A composition consisting essentially of mosquito attracting

amounts of lactic acid and butanone.

72. A composition consisting essentially of mosquito
attracting amounts of lactic acid, butanone, and dimethyl
disulfide.

73. A composition consisting essentially of mosquito attracting
amounts of lactic acid and 2-pentanone.

74. A composition consisting essentially of mosquito attracting

amounts of lactic acid and carbon disulfide.

75. A composition consisting essentially of mosquito attracting

amounts of lactic acid, carbon disulfide, and carbon dioxide.
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69. A nethod for attracting nosquitoes conprising exposing an environment
with a conposition conprising nosquito attracting anounts of gl ycojt DE’E o d
and carbon dioxide. 70. The nethod of claim 69 wherein said conposition
further conmprises lactic acid. 71. A conposition consisting essentially of
mosquito pftr ' anmunt ; t] i d . but.anone. .72. A _conpasition
consi st i nzé es%?rﬁ%ﬁly o# n%gg%ﬁ%t(aﬁi%da%ts%é%&%%gqgwg NP SF Y L AN g’llg&,ng

but anone,3®giRtd Mt Rhactidt adifd deid A@etAneonposi tion consisting essentially
of nobsquito attracting anounts of lactic acid and 2-pentanone. 74. A
conposition consisting essentially of nosquito attracting anounts of
lactic aclt dnd-awmdsurt idirs Wdnisdet it oA seanpiedilyl of oorsusitionGtesseitting |y

of nosqui i ; t f lactic _acid, carb di,sul fide, and

car bon di%n%"g-}egg %%%%E%%B%fgt%em%?sicﬁr@ﬁnc *3S1g essential ly
of nosquito attracting anounts of lactic acid and acetone. 77. A

conposi ti St essentially._of npsqui.tq.attracting, anounts of,

| actic acﬁ', Qggﬁei réeé,lg:&nél c%r S TSk icEE SR 2 ,ﬂ;%&ﬁp&ﬁ%ﬁdﬁ%@ﬁ&@ﬂ%@g
essent i aldamowft srosfylidar iat tarcacet iangl dEreittyd ofi shagtiide .aci d and di et hyl
disulfide. 79. A conposition consisting essentially of nosquito attracting
anounts of lactic acid, dinethyl disulfide, and carbon dioxide. 80. A

conposi t ith @orcs:insxds?g:iensg:fﬁﬂdmng oEERqItiiad 15t to{faertdstaglit@tmtlrtltr%&;ing
pyruvic one. . C | LI ON caonsisting essentirally O
mosqui to%ghqlrrgtgjiogf;%aé: tasm&f' @01&%%%3’; Q&S&%ﬁﬂﬁeac&r@n&ar@?n Atoxide.

conposition consisting essentially of nosquito attracting anounts of
glycolic i car.han _di oxi de. .83. A conposition consisting essentially
nosqui t o 8Zc)tc't %ag{b?“r%) Slte%r%boﬁhtcgn&lS@If@olqsée%l&ilé’apéoﬁ‘%%%?%qtd@ﬁ c
aci d. 84.ampurdishad fporruatita actiidn G s@étiop’s conpri si ng exposi ng an
environnment with a conposition consisting essentially of nbsquito
attracting anounts of lactic acid and butanone. 85. A nethod for attracting

nosqui t oésl .c dnuanpiosy teXPoIidNg idt ing essentially of mosquito attracting
amounts of glycolic acid and acetone.

82. A composition consisting essentially of mosquito attracting

amounts of glycolic acid and carbon dioxide.

83. A composition consisting essentially mosquito attracting

amounts of glycolic acid, carbon dioxide, and lactic acid.

84. A method for attracting mosquitoes comprising exposing an
environment with a composition congisting essentially of

mosquito attracting amounts of lactic acid and butanone.

85. A method for attracting mosquitoes comprising exposing an

environment with a composition consisting essentially of

mosquito attracting amounts of lactic acid, butancne and
dimethyl disulfide.




environment with a conposition consisting essentially of nosquito
attracting anounts of lactic acid, butanone and dinethyl disulfid%ﬂfkﬁﬁ§:
2003 86. A nethod for attracting nosquitoes conprising exposing an
environment with a conposition consisting essentially of rmsqui to

attracti nggamnts 9fod anone. 87 A me

attracting npsquitoes cgﬁ%#|5|ng é§%g§5ﬁ§§ %%%|F8ﬂﬂﬁﬁ?lﬂﬂtﬁx9051ng an
conp05|tléﬁvééﬂém%@tngwesbenﬁlm¢qmpﬁ51UmeU|¢@nsd$tﬂwglngsa&numhilgf of
lactic achds@nge§aLpep I method for at cting nosquitoes
conpri sing e pos‘?ng gnacgh?#r%drq\grr@% f\la - omptst affhéc%r%‘?% TRpe-
essentially of nobsquito attracting anDunts of lactic acid, carbon

disul fidegy an ngdjo 9. A nethad for attractln nosqui t oes
conpri si ng expog'}eﬁtg{ogir)l fgfnv%g%farggf'nan {1P55Y gr?ﬁ&sﬁ?“@ﬁr sPFRgsing an
essenti al $yvaronmesui wotht t mactdowpanimints ofohscst tn@ci dsaadraaetgne o£90.
A nmet hod f act SQui toes co rising osing an ., environnment with
a conp05|t8£% c%%5|éfg%8%§ss§htldWWﬁnq$ ﬁésquf Tt t r &9 g ARBuncathen

| actic acflisubfed®ne, and carbon dioxide. 91. A nmethod for attracting
nosqui t oes conpri sing exposing an environnent with a conposition
consisting essentially of nosquito attracting ambunts of lactic acid and

di met hyl 88&li sal fiedtho®2foA methbadting adt@aGhices rmsmps @ﬁ%c@ﬁ?&ﬁh?g an
nvironment Wi th a conposition consisting essentia

exposi ng
nosqui t o %f‘f AT HeE anﬁﬁﬁ?‘ns ISEHBUEE FHRIIST NG sBFFPBEiadAE cafbon
di oxi de. ﬁbiﬁﬁiﬂ@OStﬁﬁacé&ﬂgtamduheé @@Wﬁaﬂﬂiﬁlé@@&u'58§§oﬁ0@@§d¥ﬁl el,
exposi ng g\ envi ron %\n th a conposition consisting essentially o

nosqui t o c[lra%]f}?% HotHiS: of pyruvic acid and acetone. 94. A nethod for
attracting nosquitoes conprising exposing an environment with a

conposi ti co sistgggoessentlally of nosquito attracting amounts of
glycolic 4tid anli®& FOT L IR GRit AU Qe R cEPMPL hBSNYi EEposing an

conpri si nEnedpEhélk aNwith a composition consisting essentially of

mosquito attracting amounts of lactic acid and acetone.

30. A method for attracting mosquitoes comprising exposing an
environment with a composition consisting essentially of

mosquito attracting amounts of lactic acid, acetone, and
carbon dioxide.

91. A wethod for attracting mosquitoes comprising exposing an
environment with a composition consisting essentially of

mosquito attracting amounts of lactic acid and dimethyl
disulfide.

22. A method for attracting mosquitoes comprising exposing an
environment with a composition consisting essentially of
mosquito attracting amounts of lactic acid, dimethyl
disulfide, and carbon dioxide.
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environment with a conposition consisting essentially of nosquito
attracting anounts of glycolic acid and carbon dioxide. 96. A method for
attracting nosquitoes conprising exposing an environnent with a 2 OEC 2003
conposi tion consisting essentially of npsquito attracting anounts of
glycolic I d, carbaon dioxide and lactic acid. 97. A conposition,

consi st i n%féséerq{ tg'ﬂ%y %qr aﬁthﬁﬂEE1%%g9’ﬁ?ﬂ‘“§f’??a&ﬂ“ﬁlf’a‘ﬁﬁ%;eb’P%h’éﬁl gn
acid or asatoepterit e sath ther e@inposdeabpne, conmh <l g hybsdeath £ 86 nt%% A
method for attracti Aedes aegypti conprising exposing, an environnent
with a Co%%%‘fﬁ%&%%&?%ﬂ%ga i IRy T3F idh acdsiendhaffiianeat tract i ng
anount of lactic acid or an acceptable salt thereof, acetone, and di nethyl
dlSU|ﬂ(ﬂ%4. A method for attracting mosquitoes comprising exposing an
environment with a composition consisting essentially of

mosquito attracting amounts of glycolic acid and acetone.

95. A method for attracting mosquitoes comprising exposing an
environment with a composition consisting essentially of
mosquito attracting amounts of glycolic acid and carbon
dioxide.

96. A method for attracting mosquitoes comprising exposing an
environment with a composition consisting essentially of

mosquito attracting amounts of glycolic acid, carbon dioxide,
and lactic acid.

397. A composition consisting essentially of an Aedes aegypti
attracting amount of lactic acid or an acceptable salt thereof,
acetone, and dimethyl disulfide.

98. A method for attracting Aedes aegypti comprising exposing
an environment with a composition congisting essentially of an
Aedes aegypti attracting amount of lactic acid or an acceptable
salt thereof, acetone, and dimethyl disulfide.
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