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HERBI Cl DAL COMPOUNDS The present invention relates to
novel herbicidal pyrido[2,3-b]pyrazines, to processes
WOR2g99/@98#i2r preparati on, to conpositions conpr iPETHgE2009/000140
t hese conpounds, and to their use in controlling
plants or in inhibiting plant growth. Certain
pyri dopyrazi nes were disclosed as herbicida
conpounds, for exanple, iJUX§D 08/ 009908 and WO
08/ 071918. Certain pyridopyrazines were disclosed as
The invemticer relatkisad esmpositidres wwyful hesapind héuse gustinliads.
conpounds, for exanple, in WO 04/056825, WD 05/123698
and WO 05/123733. Certain pyridopyrazi nes were
Atopic His84s9$86h A6 adthif hidRars 25500 ALRLE,
P 05/ 010000. CErtagﬁﬁg§r|dopyraggﬁggn&gggﬁélsclggébﬂ“y%gpubhc
health pspllemasailt the glrren resonergis, cosbpf esthmp lie the HKVi9s ethioged in the

eion SREKYBL 03 RETRrnt: 2098, 2 AR il B

(Europebﬂ hbusd dhast nﬁw) afd OM7lrinden (HugheB)( ATh@RRhtHoaSe didi8nite) are found
esent i nvention theref oree%gr ovli des a net hod of

throughgiihe deyel PRpdpyerkt Eaimar b EQHsHased 8 pr)ipn gnd Yargen 2003), and
are knthathe%cfé'ie El‘i’ergé]ﬁ thACkasd 5‘1% ﬁoécl S@E?E%? \béo‘} %’@4( %%’al 1964: Tovey et

fective anolint 0 a Corrp
al., 198IR;]_ RabpchsPl atrda., |lﬁaépeEPd@vurl(iyovmgldrunig'emncﬁ)de@éthdttk&llere dfaﬁla high

prvatif SRS R VRIS o8 S i, New

ZealandR8d HA ¢ISSORY, 109g) he sane or different, or heteroaryl
or heteroaryl substituted by one to flve R6, which may

be the sane or different; R3 is hydrogen, d-C 1Qal kyl,

There ar e&?locﬁ ft%aelﬁ\g ﬁpr@&c%gﬁ%lg rﬁ}ﬁ:gﬁ)gz eﬁ %%Bgs%e%( ‘g‘éﬁ\{ :12%}]‘,6 populations:
env1r0mﬁ3nt@ll§3 Chyy i peidtiof of Cﬁaﬁﬁhtkédndltuﬁi theldidcK eppiicBliod-of chemicals

yl -, G -G ocyanpal kyl -
that act gly Q@g(ly aBedss 9§ lactinncaliengon ;remqaqza@land the use of physical barriers such as

1mperm%ibg&% ﬁéé (%’EHI %}f}&lg?n ﬂﬁ%%cgfryblo ﬂlﬁkwg%éeafﬁeﬁt ﬁhe house dust mite life cycle

(Colloffat 987— @'Lrhﬁﬁall 9E§Zj Oribe ammt Mly@akl(;.’zad)(b@%ﬁhemﬁ% éjvy\;]reﬂllti]t&nghlyﬁgdlty to
IS substit one { ree R/ I ch. m

tess thafl 1 4 PR ﬁeve 6P°‘Wétsl€3%‘f‘;‘iﬁ’€F facigtiensga RifF and allergen

levels (RARRIRLPCYE01Y! ReberfdyS iy havé"ﬁ%ﬁtedﬁ'{}elﬁﬁﬁeﬁ‘@mﬁﬁﬁ)gc mxgr%thermal

moi ety 15 substitutéd by one to ree
models ® ¢dngros Bpraserdsinfsepapuistiors (Cowiherer aar J006)r Other environmental

bstituted b to f
methody FRELIRY gpatiBpie.outriincpls FETh i, Bfmont 14 st g btiations
include @@MudeeofNGibair ihsethd ﬁigangngosy) geaH n~,1eaea%h(d%@1ofm ANd 995),

R8 i s independently nitro

washingclgthes, and hpquapen @veéSo@( nald@ub’l’@mykgﬂ%), and ﬁeezmg soft

toys (NW% %O%ﬁ{ﬂ?ﬁc lcﬁjemlggfl%%gc} oaﬁéﬁlg/ s benzyl benzoate and

pyrethroﬁ&- @Efmedhﬁﬁl dnd%hphéﬁbﬂﬁﬁ)y sfdumﬂl ﬂﬁyéon%cﬁa‘lll§| apilable @Poducts, can
| oal ké hCI C, 4al k al kyl car bonyl -

C :
also be fus?%w coerr Aot aﬁuEF@nlw appl@;mg them (3 heBehBWf | TBity habitats
e i il S oo 9 9 v s, 06
Heide etcalr, (IQBZ] klglérmaﬂﬁ’mrmha Jsote- 1ﬁlp¢bgialmll dqyﬂosnhttmssy]hners almimmhmcal

el dengrisieslsd RS8Oy PLIRERRISe SP5i b Ty Teibal prapdsg Gogmeron
and Hillp Q@OI)O R@Flﬂﬁr tackdm ¥BARg RY r&fick hBe 3A8B P rres@hfofue{)ﬁ Beds and

eteroary or heteroaryl substituted by one to three
carpets, Rith, vaghiningralywesklyt inervalsdeing wbfef effestive thanymogihly vacuuming

et b i St Ao LR 8 S B ffinc

same or dlfferent heteroaryl -G - C 4al kyl - or
heteroaryl -G -C 4a| kyl wherein the heteroaryl noiety is
substituted by one to three R 13, which may b e the
same or different, aryloxy- or aryloxy- substituted by
one to three R 13 mhlch may b e the sanme or

e ___a o, o o, o
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R13, which may be the sanme or different; and each R13
I.s i ndependently halo, cyano, nitro, G -C 6alk C
WO 242034 yl or Ci-C 6al koxy; or a salt or No&@{(glazoowooomo
t hereof. The conpounds of formula (I) may exist in
different geonetric or optical isoners or tautomeric
forms. This invention covers all such isoners and
particuldta latrc(li‘EEEAhﬁHenmgxﬂystm thhteprewénti ascaplel offpaopces +>bmsn &s diameter

ot f deut ted
repoted e ST W SR oSt e SRR gt o, 1995)
Howevek; %e ara‘ﬁ%gpe‘f' n&”ﬁ@&cyf Vet (o M@P.Keﬁl@era@ {/ﬁ:uﬁﬁﬁd '&h@Brs was
and R5 IS hydroxy, can be drawn in at |east five
considerables wrthrine thodelperfGomng 0b betiesthag @mpomnelx‘rﬂcwm C@f@@@r (Hﬂl

ot CofgLSHOEL LAt SRS 5o R

allergenCDEP‘@UDd% ffis thighly Wdt@tlsahﬂ)ld?)althéh ofael nfitedillerf@% may be less
ound of formula ( a conpound

soluble fﬁ‘olquf ﬁﬂné 499'?3\% rcerrﬁntﬂgoresfawyeﬁabéeappamh% thf‘s uggsof allergen-
1mpenn%a§gér gg@ chgél{% ‘ﬁg g&@y %flpogﬁreftgr%ﬂé a@en( h)thgtbgif}tr%%mles have shown
mixed dlinidab befidfit) Borexaniplé,hesestodyrfounids segetifidrnt rgdm:don in allergen
levels, blglgr OChal %M%@vﬁ%& ;nloqa e?é}é%@h{‘sf@iagggg ?JIJerreehorst et al.,

2003), V@ﬁ’é?@&uﬁ}ﬁﬁhé}fstﬁcﬂﬁalg@ rf5ﬂﬂdaa Qﬂgﬁ)ﬁcaﬁ! faduaiich {d Sler Ferﬁleval‘é with an

conmpound of formula c), i.e. a conmpound of Tormula
improvefrient whesting smptcsn&e\(szam déi Bemt feonl. ,CZQ%&;U hpsveytr, Locrmska ef al.,

00 b SHRER ISR USSR A0 i AHO bOPL! Byt o

alleviatesBia byinpaing, one tautoneric form (lc) Mst of these
conmpounds exhi bit excel |l ent herbicidal activity.
Addi tional ly, these conpounds can be used as
I f .
Althoug%xnthfgmlrergr% (@é\?{? rrzel?lﬁﬁdts 2(%” dl?(%l?é I?l‘ﬁ& ﬁut% coglgﬁg otggsg %.Be? %%t][ gfﬁhout their
hmltatlo(nls d) EnVirénmentsiocgntioh theafurbo ihmad: ao (ble) reghlerlgi maiRBinesl, atherwise

defined for_ co nds_of fornula ot her than
populatipgeralies eawahﬁsnp ﬁléjsqnyﬁ%%@pﬂesfé%:lwﬁs(eehalﬂawqmvw Pirgknowledge on
I t d IWill b
emionl PTG e B, esioghy L hesp ﬂ;?ﬂ?ﬁz%ewé@ sl e
1mp1emmueq3 (Caltihat &h abe20033d Fas C]llﬂllmwalrmmt gcafigde tm@tments need to be
synt hesi s, of conp nds
regularty P D EARRET N e BEyiop  CREFS Doty Ao (G, teck of

ovicidall éb'hgﬁ:& @oPBE: etsélcrl99§), I ko R1dRXfCFmeRANIN of treatments deep
al kyl car bonyl , am nocar bonyl ,

inside thi ﬁirmwra rtide &mr, u@a% ) Frhesmete; anaghyt asfmasicapasienty anaglyctant to

use thesg pﬁ%d‘{dﬁ esmchazlyn‘ﬁ dgmor& ha¥e (Egﬁ%%f ’ yﬁbeS’ rvgéﬁllbm’{lﬁ;% Reba¥lo occur

regularlyy, Srdoetcyitim éleari@ﬂ;t c)éhs@proﬁ&ﬁtsmsrthw canltedeast kytiseghustifuite allergen
are preferably Cl to al k gr oups, F‘%e preferably
into thecgir drpmy Al ey esler é’b?l;» 0&33 Glingal tHals e s Wér?yrange of
Mdic Blsedd
s AT ) MBSttt s o
patients inmayc fied fhenmundonstbriahlghFinally,br prodlved ap;ﬂmahls to all d:onihl@l measures

is the r?qlql@l%g%l}t g%ilc)elislz)edsua)ﬁ%%% &DH{) E t%rpnéL z?FE¢r§gS%gl? 0%@ ?j atcpseorn et al.,
2005), c’%ﬁ lsaldts f&fl% ANBgaANEH0Bs, ARABpEAS (CN6vialkanylowy dnd passenger
al kynyl” groups are preferably C2 to C6 al kenyl™ or

trains (Udhkseratlal.g2ODs, nore preferably C2-C4 and nost
preferably C2-C3 al kenyl or al kynyl groups. Hal ogen is
fluorine, chlorine, brom ne or iodine. Hal oal kyl
groups (either alone or as part of a |larger group,
such as hal oal koxy or hal oal kylthi o) are al kyl groups
whi ch are substituted with one or nore of the sane or
di fferent hal ogen atons and are, for exanple, -CF3,
-CF2d, -CHF2, -CH2CF3 or -CH2CHF2. Hal oal kenyl and
hal oal kynyl groups (either alone or as part of a
| ar ger group,
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such as hal oal kenyl oxy or hal oal kynyl oxy) are al kenyl
and al kynyl groups, respectively, which are
wGaawshIiut ed with one or nore of the sane or dpET/6B209/000140
hal ogen atons and are, for3exanple, -CH=CF2, -CF=CH2
or -C -Cd. Cyanoal kyl groups are al kyl groups which
are substituted wth one or nore cyano groups, for
With cwmhpﬂxeﬁhodsy@d@mhyaltmatﬂye&ndﬁhoﬁsm@b@i@gl studiye |apd | tksted. For
can

cxampl ) SSBRFGE §EmE IR RO ! HOB LI Rve the potental

to draw iR FFom AB& m¥ideand Rirhinete QHO SniEkey, Heye GsUA they wduldbecome
8 carbon atons, nore referablg 3 to 6 carbon atons.

exposedgoanp;aggalby pﬁ@iv@é@ @cpracidsy ang P ggqug}tbu ﬁgcwd Semiochemicals
e YSHSREFRY B SHERBRERA v, SR LRt i

behav1001f ahb e ffer eseattiraf peteidatioa ohatinod twcélﬁfdﬁlﬂ@thdsé mredicallyg itportant

ring system whic be .nono-, Dbi tric,
arﬂaropoéﬁa#a%@s%bft %alamlpﬁ celogy of ba%sep%hmﬂes aiﬁ?fﬁ%?i hscﬂe attention,
with lmﬁf&i%@&%@yémdieg qt%.%’ |1n(§?ﬁ%eﬁh§ ff&ﬁgecﬂWcherﬁlcﬁf BfHEL6E D. farinae

aryl” group is phenyl e ternmi "heteroaryl " refers to
and D. greranpsyitis c(Kuwahasy st erh, d980akniwehare, 1975 (Kwyahara, 2004), the

i b T 300055 Pl gy B84 4 My tions o

aggregafiO baiaviduP biPwith e hametabideefiédios ¥SbIEAE thdarbeh@wf)mu(rReka etal.,
het eroat ons whi ch are preferably chosen from nitrogen,

1992; Glasy gé al- 220 13ul Fhgrinventeimiss ddensifictdyes dpst anifg mgchemwals and
k pyri mdinyl, pyrazinyl,
developg??g%r ﬁ)kl?gér%}% %rhﬂ?%doﬁéh%/l oxazol yl, isoxazolyl,
oxadlazolyl thiazol yl, isothlazolyl thladiazolyl,
rrolyl razolyl, im olyl, triaz an .
Accordlﬁ'\éttpat?'\éuwepﬂ\{mr e%’r ’éf prélsé r?o%%wltll%n g‘ry {Pﬁ’é‘gi}‘)&se dust mites,
t I I
; AR f6km. Alternatively, the
comon L 4], by S ' PR OBty sy
composjiioafreayald y1igyidivdyith fqnms iarpogidas/Whert Hidoigheny! |
i soxazol yl, oxadi azolyl and thiazolyl. Exanples of
bi cyclic groups are benzot hi ophenyl, benzi m dazol yl,

Also, tIR&& ¥§i$ﬁﬁz‘i’déd| a dB8peSitiBh Q’Gif AFflgy housd WU |nh1fb‘,é| comprising limonene,

I soqui nolinyl, cinnoliny qui_noxal i n %m
whereinge Amoneld is5ubgtaptiallyiie thﬁ?)fprm pbthe BofbF P’é‘?}l@kﬁlé@‘&m%
groups are benzoxazolyl, quinolinyl, isoquinolinyl and

pyrazol o[ | , 5- a]pyrinidinyl nost preferably qui nol i nyl
Such co@[pﬂ)sit@ﬁgmambnmyihe b&helef;efmnaksemelrlnnymﬂnpl i s defined

to include heteroaryl and in addition their

unsaturated or partially unsaturated anal ogues such as

The mltgﬁ?pﬁjueoarng J‘c@%ﬂwg@%o 2H- briélzog al%jﬂfrg P tgploﬂzl

2, 3-di hydr o- benzof uranyl, piperidinyl, 1, 3- dloxolanyl

s o LR o ORGP B LG o
human H?@ﬁ'i?;g@ AOURAHRG e Ble £ANdeRribes TaniHdube @ast e, Bl WaRicularly

nts. The term "herbicidally effective anmount
refers m@awrmh@plqmdest yplofonguitisa thenpgounpeadr haysdi dusti gpite, and

ds, that i.s ca of producing a

Der mafeleimgf’ﬁpff‘ﬁgp %t hﬁb%ff“?@‘faﬂéwg?efcguéfmgtn the growth of
plants. Controlling or nodifying effects include al
devi ati on from nat ural developnent for examp

A storage| itagis 2leq sndarthrenod |nssi Usuelly, feHnd i sSFﬁre@v%%lfl‘f‘ rfgd mouldy
and. the like. The term"plants" refers to all physical

““m”nﬁﬁPFs of a plant, including seeds, seedlings,
saplings, roots, tubers, stens, stal ks, foliage, and
fruits. The term"locus” is intended to include soil
seeds, and seedlings, as well as established
vegetation. The term "netabolism as used herein neans
t he conversion or breakdown of a substance from one
formto another by a living organisn1 in particular in
a plant (in planta) The tern1 salt ~as used hereln

o s o o o r o .
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sodi um or potassium or an al kaline earth nmetal such
as magnesi um and cal cium or a quaternary anmoni um
wha®exdth as ammoni um and tetranet hyl ammoni unPCTAGBR@9/000140
the counter ion needs to beta cation the counter ion
coul d be, for exanple, hydroxide, or a halide such as
chloride or brom de. The conpounds of fornmula (I)
Neryl f@r@r&h@é’ i Ngenhioclidmeicalnotanined firoal houserdustinhétehyldisblss knbwa has (Z)-

be forped, for exanpl e, ring salt formation.
3,7- dlmﬁhakéﬁr@éﬁdm%g%ﬂ@fie nﬁ) e %ﬁowwe f%ﬁe‘ﬂaRe R7, RS,

R9, R10, R1 1, R12 , R13 and R14 are, in any
conmbi nation, ps set out below Preferably Rl is
hydrogen, G -XAal kyl, G -C4hal oal kyl, hal o, cyano,
Ikoxy (%\/bre preferably Rl is

hydr ogen, G -C allkyl, h cyano or hydroxy. Even
nore preferably |s(g§1r§29en, nmet hyl, chloro or

brono. Yet even ep ably Rl is hydrogen or
chloro. Most preferably Rl it hydrogen. Preferably R2
i s hydrogen, G -C4al kyl, G -C4hal oal kyl, hal o, cyano,
hydroxy or d-C 4al koxy. More preferably R2 is
Limonehy ds agetiral Gloletdé kyith thIenanttwrmnS) RoH)H}IdWDW an@yB+-)-limonene.

Racem15 15}}%51%{13?{58 a\%%ot}%sr %fslfﬂﬂg £ ngovm/ gel? lg%éﬁtege Limonene is

a terpeﬁ@ lRd Qs WIS kndK TR B! at. RPhd ﬁnﬁh@ﬂ@ﬂﬁﬁhe Bblﬁb@:ﬁﬁbﬂl )is Bﬁeferably
hydrogen, Ci -C4al kyl, G -C4hal oal kyl, C2-C4al k

substanezumﬁe @mrkeﬁshb R-C)- Gnantioynry ingrthecvadharefkrabln i 1 lodst 65% of
the 11m%enﬁy1is i él?eh§s ucgf H{eef{%l-S e&lag{l&lﬁgls rﬂ&re aﬁgfe?aﬁﬁ?y hy #.99€8%, even

more prefdFEsli i et B5Y4, ,mo':l'e pf'éfbtfablgf-ﬁﬂé‘ﬁyd 95°/2 oshi I‘frbfemdey gbdgdmposition
2,2,2- trifluoro-et @p but - 3-en-| - t
does nqscopiag§i()-1 mqrensr‘é%fef% ;ﬁefﬁe hpé’nﬁ%ﬁ‘d’rsd’j% b s eprsifigpiion, it is
I 132!11!& emel. or C2- C3al kynyl . Exanpl es
pﬁﬁmﬁ@% UStic %%rgw%Fgfg? groups for R3 are hydrogen
met hyl , ethyl, 2,2- dlfluoro et hyl ,

The coBiGrbby ekl S R B RO e e st st

over a 9&1—% T 634 Mﬁm@ﬁﬁﬂﬁia?%oﬁfauﬁ&%hmtm @isenfiRd are attracted to
groups for R3 are hyd eth

r
the corﬁ?gozrtxdmfdnd@m) dtawl tooxrarqlﬂ t%\p@ngfyqze 01%/ the gaEe PéP@F? &f furniture, from

e

carpetsPRafifRSses ahE pAlovd drideda@ndt. cablly Be tHnﬁf\&daHbWe% bg dﬁawmg them to
nonocyclic Igeteroar |, containin to two

the surfaes, éliwt)d}tst)mtes eahlg Irnpm @éﬂbyen@m/@d?’éf VERFERINES  whi ch may
be the sane or different, or R4 is a bicyclic
heteroaryl, containing up to three heteroatons,
It maySb@qireﬁatabEd i somee cireunhstarees Ror thehinetyl nfswmb‘@ phdingmeee to be

formulz%;c} ?rlmf) gﬁ{g);‘{nc{er lpEV i nh glgl%% 1Fs) rsg{gg?tg% Eel);qpnngh% I0 %g’ This may be
achlevédhﬁ}aﬁxﬂlgfé E{uﬂ)ﬂé f %l s)fﬁalpﬁmbﬁﬂtﬂﬁ'%é/ herSt Bsitatditegl @Vemp%bv/w) with

cukya he same or different, or
suitablé mettepumabersz olgy Immeral }/,| ]ﬁ;llers ng@lquzplﬁopalglym gilphate and/or starch,

s o BEhh el ML BT b 5, B 18 e e

spnnldéﬁfle/ﬁﬂ&ﬁbl@ﬁﬁ'bpéiﬁ@sf erAﬁGm@ﬁﬁél?StHeO ety fofiﬁhtedﬁlay be made into a
5-di chl oro-pyrid-2-yl, 3,5- dichloro-pyrid-4 A
suspenaoeemukstqnotcrge%tyr Naﬂsm;n amphippthic cHFBITolees 12 dn%h@P starch) in an

6-.di chl.or i
aqueous héedmn& h{l‘g gus §1H1%1/§1ﬁu?§ Uns;‘ﬁ C)Ef,hgirl gg ﬁ?a? Sg%ég tgg ﬁr&' uct oﬁ‘ which is
a dustaBle g&i‘ﬂrd& Qoﬁtatrﬁmé hewgt ﬁcmatatﬁybarnylﬂy dr Remypletely encapsulated within the
trichloro-p 5-di chl or

carrier. Zirgm@rp)t ms@nﬁeswlmr%f%ge p1eans og forming a powgerpf}é{rhlglegel}/ ls’to prepare
2-chloro-4-trifluoronethyl-pyrid-3-yl, 2-chloro-6-
trifluoronethyl-pyrid-3-yl,
3-chloro-5-trifluorornethyl-pyrid-4-yl,
2,3,5-trichloro-pyrid- 4-yl, 5-chloro-pyrimdin-4-yl,
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5-yl, 3-nethyl-1, 2, 4-oxadi azol - 5-yl,
3-trifluoronethyl-I, 2, 4-oxadi azol -5-yl, 2, 4-
waelr@bbore2 t hi azol - 5-yl, 2-chl oro-4-net hyl -t hi arCT/6B2000/000140
2,5-di chl oro-thiazol-4-yl, ®-chl oro-
4-trifluoronmethyl-thiazol-5-yl-, 5-difluoronethoxy-
1-met hyl -3-trifluoronethyl- |Hpyrazol- 4-yl,
granuless'Z 'I‘ﬁé:{]b%:na bk pledplatidl %Sfeé)ﬁa)ﬁp'l@ vy dhidn@ the ﬂdr?lszkmﬂtey\kflth a diluent
2- et -benzoxazol -5 -
powder? (g.&di %/aﬂplgmo nhats i ﬁalgm}m phosphate, calcium carbonate, starch or
m1crocr?st8 grcgﬂlﬁo§ hﬁ or%i)éiggatr@?/ﬂsoﬂl% cf;] %('i Bre%er}[éd) or e.g. lcatose, mannitol,
or 0i soq |no
sucrosej sd%bﬂd)ICditl dmxosesoamu zlﬂ@inlaﬂ adagnt of binder (e. g an aqueous, alcoholic or
nmet hyl razol o[ | rimdin-
hydfoalﬁ?l@lhér aahuyomgxy scogswqralw ge@ﬁn UGF95§4 | eacina M&ﬁwﬁpmhdom
methyldeﬁ%@@ UoWlum Qéﬁﬁgkﬁﬁ&hﬁllcel@ﬁlo%‘ 'p%?}Qfllﬁ/}’l a?ébl%f bi PB@@th'E)}éne glycol)
one three , He sanme or ditfér
so as toofonﬁ a moapm inmesh mwtse@r:raesmgdhn @hassl,ydrymgktbc resuttong lbylsb E@nules

eSS a5 SO S S g s o

an;umﬁm§m§mﬁ oro-pyrid-2-yl, 3,5-dichloro-pyrid-4-yl,
, 6-di chloro-pyrid-3-yl, 2,4-dichloro-pyrid-3-yl,
4 6- dlchoropyrld 3-yl, 2,5-dichloro-pyrid-4-yl,

In partlé.\lgrl,]ﬂ% 1t1|?> ag' n%ljoﬁu?edciﬁ %gﬂsﬁqur}nw ?01@5;5111%1@2 'fé/ljmulatlng

the nerj,a forrhat ran@’bf ﬁmnmer intb awdx anﬂ tﬁeldlntdﬁ partiolepyhi phrBeutr, it may be
3-di chl oro-pyrid-4-yl,
formu@edclm(b?lbcaic? igleior onet hyl - pyri d-3-yl, 2-chl oro- 6-
trifluoronethyl-pyrid-3-yl,
3-chloro-5-trifluoronethyl-pyrid-4-yl
In an aRerBatve farmulation, fhy rdothpoditiph méy bl the- foymi of ailiquid, gspecially a

solutloréﬂ‘ét g‘l %Hn%?({)%[ ﬁptgg%&gwggr \leh% it dries. In particular, the composition may

be provitedl’ih bhitemermbided wWa@X a#0kz18;¥th as a misting or aerosol nozzle, through
3-trifluoronethyl-4-chl oro- i soxazol - 5-

I
which tBe 401@:11)@&1,1]1@1 mag b driwén. Heygomposition may beydnven through the nozzle by

apummégﬁpypﬁl rﬁ8%§@5%34 oiaé:azol 5-yl, 2,4-

di chl or o- thlazol 5- yI 2- chloro 4- met hyl -t hi azol - 5-yl,

2,5-dichloro-thiazol-4-yl, 2,
The corgpegiiien By dihst cpmpriss a compound that is toxic to house dust mites, such as

an acan% Elﬁﬂraear?m&é isfah Y géﬁifﬂéww k1ﬁl1‘h1'9é§| WBySserein, the term includes any

or o-i soqui nofr n-3-
type of Iapmcdde; lshr as mamra,hpyreﬂlrmds aydl csslentlaj roglspOaé pantigular acaricide that

d ment, R4 . Ioro r d-2-vyl. Ln
may begiRgt & PRAENBolRRal ORI RSaElFL e, Syihacs peciqly plan
based af&idsef erred enbodiment R4 is

, 6-di chloro-pyrid-3-yl.In one preferred enbodi nent R4
is 2,4-dichloro-pyrid-3-yl. In one preferred

atso AR SR i o MBS Rl il g e
formateO@/ Rl @leh€ thatbadiioet R4 is.

2, 5-di chl oro-thi ophen-3-yl-. In one preferred
enbodi ment R4 is 3-trifiuoromethyl-isoxazol-5-yl. In
¢ S
The cornggm{fﬁf {n%ﬁr bgqﬂ oxagl azg{h gf’br*n Ili ma}(l) r«’:]lgdltl(r)lé?ﬂgr comdpnse appropriate
cmncmenbodlnent R4 is 2-chloro-4- nethyl-thlazol 5-yl. 1In
one preferred enbodinent R4 is
2-chloro-4-trifluoronethyl-thiazol-5-yl-. In one

Thi RROGhVERRb fe$ably comprise ner l formate and limonene,
© mﬁ&gigoégﬁgﬁethoxy-l-%e ﬁyI%3¥t$|f?uorgﬁgfhyl

especiallyilmyR € lendntipmer bfi limoseps:. ef erred enbodi ment R4 is
2-nmet hyl -5-trifluoronethyl-2H1,2,3-triazol- 4-yl. In
one preferred enbodinent R4 is
2-met hyl - benzoxazol -5-yl. In one preferred enbodi nent
R4 is 2 5 dlnethyl pyrazolo[l 5 a]pyr|n1d|n 7 yI

-~ . I ~A N o
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the same or different, heteroaryl or heteroaryl

substituted by one to three R14 , which nay be the
wga0ve/0o12di fferent, aryl -G -Cdal kyl - or aryl - dr@X/GB2009/000140

4al kyl - wherein the aryl noiety is substituted by one

to three R14, which may be the sane or different,

het eroaryl -d- C4al kyl - or heteroaryl -G - C4al kyl -

wherein the heteroaryl noiety is substituted by one to

The coloBRiol ssporle s JB¥ ifeliV REFREY e e fommate andror

hmoneﬂm’irﬁl’bmyacbﬂciﬁb & SPTE VO meihth ETIRM s tohkay,ahe %Mb@s?iﬂons‘ifreferably
heter oaryl oxysubstituted by one to three R14 |, whi

comprisgp§pffeient aeryl frmgte and/erelimpnencafoylursidgst mites to the surface of the
e i.C

L L LN N VT

sufficiehietaeacdg | tb hkidl- ats Udxst 15004 ed the dust indtes [oed Bl4he surface. The

composﬁ%éggng%mqsﬁo%%g %?Q%st gi ({]I{e é%g;'l fg’?’%ﬁ'ﬁe ﬁ%que Spreferably at least
0.05%, %u)ta@ bidfethBle o0 YeaStR5% Oevieh fore l;b?éﬁefab%ﬁf{ltléast ependent ly

sel ected fromhal o, cyano, nitro Gg-C
6hal oal kyl or G -C6al koxy; R12 is G -Ci oaIkyI

hen nyl subst,t ut
The corfpasiGARSE Y omBlise Lo e SERG s SRR PisctteelS Plgpially one
or mordW@h&, atieya@dans. nitro, C -C alkyl, G -C 6hal oal kyl or
G - Coal koxy; and each R14 is independently hal o,
cyano, nitro, C -G Qalkyl, C -C 4hal oal kyl, G -C
asq hire or an

The invh3RbK e oVt By R fa&{y} gk A0k 9k

B¢
attractanli fialHoybesdust imitek.-, G - C 4ha| oal kyl sul fnyl -, C Ci
Oal kyl sul fonyl -, G -C 4hal oal kyl sul fonyl -, aryl or
aryl substituted by one to five substituents
A lure dr %ﬁ%@ﬂl@ %ﬁﬂoﬁs@@ds@ﬁﬁt@glsfd' &Hﬂﬂlﬁitﬁm tﬁé‘taa@t?act%&fsé’ dugtmites to it.
G - C6hal oal kyl or C 6al koxy, or heteroaryl
or heteroaryl substituted by one to four substituents

Also prclé‘fqgﬁeff 1% %gnt | %‘ﬂ%‘%ggcm e fajirl ogg}q%@l;a% nl. ct'é{ig o produc% a lure-
and-killplogfRkaidhfoRRouss dayhiRey A @e-@ﬁ& kilPEorR3&kiticH R ftion that
Even nore preferably RS is hydroxy, GCi-C4al koxy, -C
attracts hayseast widgs togt ancU«han k;lwhmyTh@teynJ@m@nddnu oyeld known in the

art aryl - C1- C4al koxy wherein the aryl noiety is
" substituted by one to three R14 , which may be the
same or different, heteroaryl G - C4al koxy or
het e ryl erein the heteroaryl, noiety
Further provd ]tslatla?%‘ag e? ?W%SQ fipst gnifes LOMPAKING LXRASINS dhey heduse dust
mites to3RFA Bfmib bh@bLRhonddedal Kyl carbonyl oxy-,
-CchcIoaIkylcar%onyloxy-
d- G ocycl oal kyl - G - G oal kyl car bonyl oxy-, G -C

he teg B RSP IR IS0 P E RPN Fctrabty means
placing 4@ Yiograa oM/ X N¥mondale- b lté dubé @ubt métes. In particular, the neryl
4al kyl car bonyl oxy-, Cl-C4al koxycar bonyl oxy-," C2-

formate @nd{pk Hmpnens/@ay be nipp@d(wthn@nmﬁtheynmmmmmﬁmbln xrthin 4cm

of the m%ﬁv%é‘}uﬁé yﬁ&%r%ﬁ Ju ar ;151%/%%‘( th_e mites.

N JV-di - (G - C4al kyl ) - am nocar bonyl oxy-,
OoXy- substituted by

yl car bon - or_aryl] carbo
The mefjod gyt emai el inclyfe dhe step ok crpasingfhe Bussi dse meites, to an
{ r | gar

el Y (P e L i r%Eeéﬁ?&?% R P
subsequentlydiofdkpoame o the neryCior@atkadnidydrdandaeny.l oxy- or aryl -G -

C4al kyl car bonyl oxy- wherein the aryl noiety is

substituted by one to three Rl4 , which may be the

sane or different, heteroaryl -G -C 4al kyl car bonyl oxy-

or heteroaryl -C - C4al kyl car bonyl oxy- wherein the

heteroaryl noiety is substituted by one to three R14 ,

whi ch may be the sane or different,
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chl or onet hyl car bonyl oxy-, trifluoromnethyl carbonyl oxy-,

al I yl car bonyl oxy-, (E)-prop-Ilen- 1-ylcarbonyl oxy-,
WQ@2000090412 pr op- 1-en-1-yl carbonyl oxy-, PCT/GB2009/000140

met hoxynet hyl car bonyl oxy-, 7%t hoxycar bonyl oxy-, r

- but oxycar bonyl oxy-, but-2-yn-I-yl oxycar bonyl oxy-,

ethylthlocarbonylox - i V-di et hyl am nocar bonyl oxy-,

The 1nm§1gﬁ9 MeHmesnhe @g@ynbedgm,@@aﬁ]@ Ry prearaf] examipbmenlpxyith réference to the
:bﬂowﬁﬁﬂhkhg ghenyl car bonyl oxy-, benzyl carbonyl oxy-,
ran- -ylcarbonyloxy-,
2, 5-di net hyl - f ur an- 3-yl car bonyl oxy-,

Fig. 1: hhl o% q%g% Car aggl p%(éz_pézgﬁmlﬁﬁyaughéﬁathe lure area

(20mn1cé2ﬁ%'b\f|caﬂie9&sé Kefamonyl oxy-. Yet even nore
preferably R5 s hydrokxy, Ci -Qalkyl carbonyl oxy-,

C3- Coeycl oal kyl car bonyl oxy-, C2-C4al kenyl car bonyl oxy-,

Fis.2: BB S s s SRR e
(20 mnferfttdflexipet @XyePamel oxy- or G -C

al kyl t hi ocar bonyl oxy-. Exanpl es of nore preferred
groups for R5 are hydroxy, nethylcarbonyl oxy-,
.0pyl car bonyl oxy-,
Fig. 3: REE%%%%FQQQ%ony Sigﬁnmgﬁgg%-ylcarbonyloxy-
2- et hyl - propylcarbonyloxy- rt- butylcarbonyloxy-

. cl opr | car bonyl ox I Icarbo on
Fig. 4: %‘éfﬁl &I&m%gg?fgéqwq&@ﬁag%@’ef@(ﬁ%p Eﬁ: Hﬁve sprlnkle zonep after
exposulge t%f@r(%%h&%z'l Pd}méké)?é lafibfioxycar bonyl oxy-, r
but oxycar bonyl oxy-, But- Z-yn-1yl oxycar bonyl oxy-, and
et hyl t hi ocar bonyl oxy-. Mst preferably R5 is hydroxy,

ri 5 G S TERBNASR e e PR, o

and C) QR)OlixAsndrRf aiRp ar e hydr oxy, nethyl carbonyl oxy-,
ethylcarbonyloxy- i S- propylcarbonyloxy-

n- propylcarbonyloxy- but - ylcarbonyloxy-

‘o 6 Ba | carbonyl oxy-

Fig. 6: %f'rggﬁ%éa &01%35 ?Oq%%f %)é%/%hfl% %desf o%ja/ %rx%)/( P Xsulr?} %J‘}?gethmm
preferred enbodlnent R5 is hydroxy In one preferred
embodi nent R5 is R9-oxy-, wherein RO is C -G oal kyl,

Exanm@21 Beod Barmate c2- c1oal kynyl or aryl -G -C 4al kyl - or
aryl -Ci - C4al kyl - wherein the aryl noiety is
substituted by one to five substituents independently

METHEBSeANBAVIATEHRIALIS0, cyano, nitro, G - CGaI kyl,

House %@{ gigz%? : 2 ch‘%zF 1955%;”1'020 riamsage gf{pé; H@por%/ed (%kelton et
al., 20079 @‘e?%ﬂﬁdhﬁ HEN PRI IR Bitls Ferd fedr%ijﬁ(?fﬁycturé 3£ g:ftﬁmd yeast

referred enbodi ment RS is Rl 0-carbonyl oxy-
cells (4digon)s ayl - Gda lflales (Tradiling.y ot @él—i{éyc and 70 75% relatlve humidity

(Spwks% @@gyc el%l’?/ %tkéf Cé&b%fag Irqlg{x%twéd Hldeéﬂg GSE 893?/;- @Qsdntll required for

behaviolad] bidassayCandCiadnivitanbigsici - C4al kyl -, G - C 10al koxy,
C2- ClO0al kenyl oxy, d-doal kynyl oxy, C -Cl0al kylthi o-,
- C1- 4al kyl - am no-, CAaIkyI) am no-, aryl or aryI
S Y,
Pr eparastH)kr?zre fo}%&”ag?i]ygtr ig%? @x g?tge (& ae?;;z?z]oéha%%?és%ar y¥ aB& ZB ﬁeronyssmus
culturess(fbk tg) tmedalmedmmpammly ar € fdpdof gl measyringecylidesaf1®0 mi)

conainl skursiof FUChoitor ey R e iy iy R g At

10-15 nﬁﬁ"’mlteé"ﬁia@ Petﬂﬁﬁe@ﬁoe{t v$ edliifiher Q§s’v1al Distilled hexane (10
het er oar yl - eteroaryl Iky1

ml) wasydded pmd thea 1¢féafe4= Smw‘mghtn dihg splsremﬂbmn (ifwtaddem;act)wes temoved
ff
into a clgabRigl, anc it e JRfus PRaRan §liphees ftEiiwactatas ftered

whi ch may be the sane or different, heteroaryloxy or
het er oaryl oxy- substituted by one to three Rl4 , Which
may be the same or different, arylthio- or arylthio-
substltuted by one to three R14 , mhich may be the
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in planta, to give the correspondi ng conmpound wherein
R5 is hydroxy. In one preferred enbodinent R5 is
waweopooEyt car bonyl oxy- or t rt-butyl carbonyl oxXRET/GB2009/000140
Preferably each R6 is independently hal o, Cl-C4al kyl,
C -C4hal oal kyl, C - C4al koxy or G - C4hal oal koxy.
Exanpl es of such preferred groups for R6 are chloro,
and cofidentratod unddrtaydentle strgdm of mtrfolgemtooerrmlhlyrle of mighdrdyord00 pl. The D.

far ziza%rg*tgéc %a% %qt%@ tedg?gye %&H blﬁlirp yI @Flénfagg?ﬂ%e(% 190 mesh,
Aldnle CHefthéad cadkipany, EXatEhhes mt S&g@ I@l[s@fﬂl@ﬂ regasd QLIS %)o Thexane:

are chloro, fluoro, neth trifluorometh
dithylgbandy Hn 30y 501 Yoriainst sl (166 5 apebd o oms R0 %) as
eluantss i ndependently hal o, C -C4al kyl, G -C4hal oal kyl or -
C4al koxy. Exanpl es of such preferred groups for R7 are
chloro, fluoro, nethyl, ethyl, trlfluoronethyl and
met hoxy. Preferably each R8 is in dently hal o,
Collec%%@foHoqutl?@t Mete 16! qﬁ{eﬁylpern@tqph@qup We and pteronyssinus mites

were txgn_f%'rgcg}fr{?ﬂfgrﬁeoﬁl d%a{ngﬁgelcgfm QF\%G usn% 2B ABLELUY 'and gentle

suctionCi Silanirat] Igj/dss wtdoll myak -comPhet&l h’aﬂ)cﬂhleh@d elithe MAIEE, tube and attached to

Tenax A, GLRS of P it 308 o2l AR PGSy i et A control

was cafdd ot sifultGhQ@RkIMYith Shoth&GTaITaabukY comphctéd Rath 0¥ wool and either
G - C4hal oal koxy,” Gi -G oal kylthio or

left empty mmta@mngﬁs rﬂa@es EAamsrtee lomidified aipfew pyastiatrpduped into the

PTFE bteF Pz lr@t an,e tar Iq}a]rc%%l fﬁgk Q5 Ye dlueuggn%mﬁ%a&? whilst a

uor one

negativie! bt Jloor et diowi mfodghl fhe UPT PP besl tlhlutl)tan@tely B‘DHGO ml/rmn to
preferably each R8 is independently hal o, -
indicatejtheat gpeed Qypughd e Blgﬁklgﬁ@y ‘bhe air_ e@trgwg}e@&m@&g@yfor 24 h after
re preferred groups for R are
which Eiég%&?? qg?%%%}fjségrﬁg"é@net hyl, ethyl, trifluoronethyl,
met hoxy or trrfluoronethoxy Mbst preferably each R8

Gas e R R RSB Sl i P o ing

a Hew&&%ﬁarﬁ%@@e(}@ rQuippb@ih 4 bﬂﬁﬁ Pink SRRy sﬂ?ifcone caplllaré column
trifluoronethyl. Preferably RO is C2-Ci oal kenyl

(50 m,0&BX ymyli,d, &x52 um fitn ahickyéss) bittedmiith- QQabkegn-colwhar wjgstor and a

flame ey SB R{R) SR OB o S st do et Ep ity Cile 230°C
at 10°('J/§m§3a1§l4ﬁélheaﬁ)’i3o°©rfo@0%ﬁi kWE)é'oan‘P& |w£’sf hP@ezd. Tenax TA

wherein the phenyl moiety is substituted by one to
samples weeearRiBed omrf&wlﬁﬁyad@rd hEOGGREmanhing, m@pm witheg erpss-linked

methylpsospaapy e b (0 b b idh P B om AR o FID.

Them@dr%@%‘gl@ﬁ ;}fl'él:\!frycézd 11f§§i‘the %Ugﬂaﬂﬁ{éﬂy’dem@ﬁragre %bgﬂﬂranoﬁltmn (PTV),

enyl
which %k pogyanoned 4 Ihyzltt rapldbdﬁbmyfﬁ(l Qite 2®0 C @@Qés)elc) The GC oven was

then m&gﬂtq&eﬁj{ ﬁ%@‘c I\flgéSSM g%gq%a ﬂ-r d'h%{lﬁ)gr %/?m‘i)n }/ﬂcre%engs to 120°C,

followdd BARI°KYhirta P40, Bhey barflér %’sﬁas%lybﬁigbﬁ uted by one to
three R14 , which may be the sane or different,

het eroaryl or heteroaryl substltuted by one to three R

Gas Chr%&tggragﬁyéfag t%?elcﬁ’ vﬁgr 2, rgg:lf‘ f 190 ¢ ;}fht?rgelrxie‘ljtagtg %n(a Lk3ls were

analys&iibsiig bUW@dAWSperEntaes Specaemied (Fisods Distrmengnise Menehester, UK)

T X R CEE TN TR S
was by elechoR Ik g&&t(?@e\byﬁ@p@) tPhd QR eRiths profthmbocday Hos e& Re°C for 5

same or ferent, aryloxy or aryloxy Substituted by
one tothree R14 , which may be the sane or different,
het eroaryl oxy or heteroaryl oxy substituted by one to
three R14, which nay be the sane or different,
arylthio or arylthio substituted by one to three R14 ,
mhlch nay be the ~same or dlfferent or heteroarylthlo

o, - R . o .y o ~a
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G - C4al koxy. Exanples of such preferred groups are
chloro, fluoro, nitro, nethyl, ethyl, trifluoronethyl
waeaneuhxy. Preferably each R14 is i ndependeP@T/GB2009/000140
hal o, nitro, C -C4al kyl, CI* C4hal oal kyl, Cl- C4al koxy
or Cl-C4hal oal koxy. Exanpl es of such preferred groups
are chloro, fluoro, nitro, nethyl, ethyl,
min and thdnl 26V wiretitill 2507@1t Flox paraied gey wh hdhomeT¢nsative identifinations of

. ernBodi nent the invention provides a nethod of .
mite-soEURE E51 Herogea Lot OP RS CeQ g oT o s: Pl curent MS
databaspd @NIST, 02005 ok REitH BEYIatd pibIdhed iRQhdligdrakatd. dentifications were

ef fective amount of a compound of formula (Ix) wherein

confirmrd bypeak Fuhageeme vdiheakentiespmples (Rickedt, d8%Pound of

formula (1) and R3 is G -G oal kyl, C2-C Oal kenyl,

C2- Cl0al kynyl , C3-Ci ocycl oal kyl, C3-Ci ocycl oal kyl -d-
Synthesioand Quantiffcationldf MeyyICFoknaat. Ryéry] fdematel@ay symbdskaeld-in one step

- Ik | - d- | kyl -
from ccpdap@d %?cagf}kxéggggfe:%ergf t(gﬁg’%%d%/tpr_it& By 5> Aldrich Chemical Company,
Gilli i) (i %! dci@ U0 ALk yleaBblidinide. A/ lcallnfate th
' lng}g&ﬁ(%) ornéﬁ%‘fﬁo -céggnkayf’- évp\,ﬁ};e}?eﬁléﬁyt e ar yI1 em)i etcf} }ls ¢ the

amounts gbsndrylutfenndty mesent cint mitee eREactshiac kingkey pomtt éxsemahestandard

.or.different, aor terocycl vl -d-C | - .or

auanifhict sihediog oo JATIRE Siskiiatint, ARt eiPl apak rea data from
acquire@@(BtricdsS substituted by one to three R7, which nmay be

the sane or different; or a salt or -oxide thereof.

The preferences for Rl, R2, R4, R5, R6, R7, R8, R9,
House B:bgt Mi}nge%avB%z;. A ‘F—Jt?beag& %ef%{‘ %vatsht?s qun%b?%v% nﬁe behavioural

pref'erences set ou of "t he corresponglng substituents
responsed elécited iydionde difist intitexy hadésktiibedireviously €8keltoases fady iFBress). For

are the sane as the preferences set _out for the
each expgimgRty 4ritfeHRes #BS cohtihEmpS 3% @%%ﬁduﬁfto fSeparafefilter paper

: ) 1B X G n h 0
s (5B [ MR (P il OB oA Bk am of e
olfactometst. r oA Ipomgr phalysis wid clrried nprtia ) SppbwendP &o tshgmificance; to

lants or to the.locus thereof .a herbicidall o
cateulo Bighrle SRBURCHT 8 g RGIBHORe HPHER U Ynls Sepiment)
(STATRIR 2 Béfrnind). RenerefordS2 0l @hitddashitR mle OB F el rkoided!far each
(I') and R3"is d-G oal kyl, C2-C]O0al ken)ﬁlgz _
treatmerpexpiedaiertps Well @3 ndies oyied Ealed yo make-achotopc I TysatpntsGomprised:
¢)) chrg.flgl koalgiq}é o{%/cggr? gi§§?¥(b%°h§§+ %: fa:ringe'e%%&a%aﬂe&%}lé,’ (2) neryl
formate- (T0-&98D kgl p i hetme @)\ fefaledCDafdae extfadi- dinef @r formate, (4) a
3al kyl ) -am nocar bonyl - C -Coeal kyl -, aryl -G -C 6al kyl -
male Doifangfz? exiegct ggaqe%}ﬁ()n%graéqdr{ﬂ ﬁé%rﬁ?lﬁ \D. Rbratyssings extract .v. neryl
ubstituted by one to three R7, which may be the sane
r different, or heterocyclyl-C -C6al kyl - or
het erocycl yl -G - C 6al kyl - wherein the heterocyclyl

. .miety is subst.ituted Qpe three R7, ich may be
Statisticap dglies” SO ety U TR DR D DI SES i PleFosedn e tested
with a OBLRRAIISEH bP gBodhes B Yit SRR, Y REs Borbdthibn Fhctdt fbeence to a

~ thereof. The preferences for Rl, R2, R4, R6, R7, RS, _
particulRoarnRyBowleRgr a/.,RP98). Ty datalwRE4og rl8-transfosmad prigr tohparametric

o 5SS PAN i RS ESRPAFLI R b i

the log 3e tRakeABl@BidoNE Mech&tRbReEnS gler@dUWorthte) Wae affected by the
correspondi ng substituents of a conpound of fornula

concentyatipn of paiyl farmate, gendenardbhoyse dustanitrymsciey fadisief er ences
for R5 are the sane as the preferences set out for the
correspondi ng substituents of a conpound of fornula
RESUL[B) except that R5 cannot be hydroxy. |n another
enbodi nent the invention provides a nethod of
controlling plants which conprises applying to the
plants or to the | ocus thereof a herbicidally
ef fective amount of a compound of formula (1d) wherein
Rl1, R2 and R4 are as defined for a conpound of fornula
(1) and R3 is d-G oal kyl, C2-Cl0al kenyl,

NN N N NN N N P N Y I e 1 ~1

formate3
0
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Rl, R2, R4, R6, R7, R8 and Rl3 are the sane as the
preferences set out for the correspondi ng substituents
w@toogoganpound of fornula (1). The preferencesP€DGBRBI000140
are the sane as the preferdfhces set out for the
correspondi ng substituents of a conpound of fornula
(I') except that R3 cannot be hydrogen. Certain
C'Oflﬁrnwmoamdﬁmfntﬂ‘ioam af Neyylafoemntey dlovpted G€-MEc hndlgsisnad the D,

farinael 05t nREREE ol PR s hen S e e RS cpon was
confirm@A hyRfe 36 EnjestidiLdf MRHoh Arwil AR QithesiPdanié BEh@y( fokmattton two

R5 i's a_group which can be netabolised to a hydroxy
GC colypagpef @itfesing iolary. -Usinger singleepoint tﬁ@nrﬂl etasdaigc gaantification
method]‘;%? a'ﬁ%‘Ountl%%g ng fﬁg‘ia’ceﬁﬁer IJ)Qeru% zgz:l% ﬁlégiwése tecii %16‘;6{ ?%% + 0.2 ng

and 3. 3043 r0r3eag o inates b Teinblee mé@a@:fvet}o nyael raﬁﬁmﬁf of heryf @rmateaper D.
The preferences for R5 are the sane as the

pfemnyf%%@&ﬁ@@g Oa%t Odllmngrand 1 ot ol e fow mealerpnd femeles seppestively.
f
ool SISV 430 G e RS o 5RO Brosn
both Daypmrppuingeides fof-mnerahdaD( preyorpbsiniesi axtiRits. R2 and R4 are as
defined for a conpound of fornmula (1) and R3 is
G -G oal kyl, C2-Ci0al kenyl, C2-Cil0al kynyl,
Behavzo%agq&ﬁyzylt@ Aoy Duﬁr@geméd)ﬁ}d@%md Th@@ﬁiﬂay}ez;ponses (males and
oal koxy-Ci - Qal kyl -, CrQocyanoal ky!| -
femalesdotpoﬂzmm@g dgrtb@ ﬁyatn@nt ams Vg lonly 51gmﬁcant when fraction four was

al I arb
tested ()éaT Iﬁ%) dam h%clg a@ g’nyl gﬁyC,Ng %?%Q{l gi’rfy enég W@é%‘%ﬁ for the other
fraction@tastedC - C 6al kyl - wherein the aryl noiety is

substituted by one to three R7, which may be the sane
or different, or heterocyclyl-G-C al kyl- or

House ﬁﬁ;t%ﬁ?&bya G)QQ .s?oﬁ.l‘é@f Ne)gthfo‘?hrr&tet hﬁe@Bﬁzﬂ?@%@)ﬁé’éS of males and

ne to thre
femalestdfeD. s@nea@whdm tfpsedhto; neayid’oﬁ‘ﬁauesat 40 gp (ﬁxfp= MoRE. ru’feah st 0.01,n

I TR TR
(Figure 39, T@globgllreﬁporﬁész(mal%lgﬂq@!@nﬁéﬁoﬁbe Eepﬁny%’lﬁﬁs aghdn&posed to

pref erences Zset out for the correspondi ng subs ituents
neryl fopfhatg aédﬁmlimd—dﬂ Oﬂé,rdﬁsﬁ b R £0.01The $0)eindri&faedxTod 14835, df = 1,

re the.sane nces set, out for .t
2 < 0.8 L8051, Bl s R0 7L Tt Sin 38hisBlthe 1 1B frieure 3
Howevdr] Jheex@ert oHsblaJted Rarigpns ol tHeaerebpotk@dsitwedhgenderf The ﬁraeee of D.
for R5 are the sane as the pref erences set out

Jarinae galyrdesprnsaptad a significapireppanse fo rerybivpaaisdt 400 pg (Jé%r @05 df 1
| _

P<0. o%T )znf;ggf Rhd {H%aiteng:s ?g@%g%tréig% Ey ggnﬁ?r?é’apt @en%ffﬁs%% af P8Rg (2 =

6.05, dfilet,ePn< IE.OS R2 =ah@). RMeiMseoﬁD Qﬁéﬂonﬁﬁzﬁu@ rdmomeﬂm’ﬁedl radsighificant

f | I d C - kyl k
responsg:gg gye@ |1 §V$ﬁ’$ B ng::o%bg,@ G a% Bc/z’f Cglczao 60(9 eném Fhereas the
females%@@ ba\frjzron v @é}hgﬂ?&ﬁfe@a s%g#ﬁéynl't resgt\)}}sg t_Q %X@inﬂﬁlré(é’rp =4.05, df =

koxycar onyl -G -
1, P< QIQﬁyW =ar2i0hoamlr behyg (ﬁ =@.4f,ldf1= 1, P < 0.01, n = 20). There were no

signific iﬁlig%ﬁéx(r% ;H?%?ﬁl lléﬁlg}ﬁ at%erpnolgfbb?%c{gﬁgd _lﬁuzrlarrgﬁ\s}{rﬁz{é t%mve past
the 1 crHQh&‘k)’pdlﬁt aﬁb’?ﬁiet éthﬁébﬂ@édni‘ﬁ%%eﬁ'ﬁ foﬁh@t@ viifen #aly&the"@hcB@ration

t he same or fferent et erocycly ?C al kyl - or
{8

(10 ng against 409 oppf ngryl Eratate) I(F R dBedf t1 h& =h6 5b@rygﬁny1¢r effects (& =
e u Le

1.60, dfm) ﬁ }’L rr% %8?) Sﬁ@#fé\%&é s1Q%1ﬁ%§&S&éﬁF§eor zslaé?}o e\ﬁkq%: el el?c?g time

taken b;;r Ime szﬁcfeeécﬁﬂMSd fooD. Rerorpgsiniddto mRbve post tHkB1 amdmailapcaﬁmf the
t he same _as the preferences set out for the

arm confaiping aspi dempie s i 80ettsdt <Q(@5ﬂpound of fornula
(I'). The preferences for R3 are the sane as the
preferences set out for the correspondi ng substituents
of a conpound of formula (1) except that R cannot be
hydrogen The conpounds in Tables 1 to 36 below

. o o s Y "
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heal th problem w th the current econom c cost of

asthma in the UK being estimated in the region of UK
wWa@22@s/oi4hd i on (WHO, 2006). Der mat ophagoi des  PCT/GB2009/000140

pt eronyssi nus (Trouessart) 1{ European house dust nite)

and D. farinae (Hughes) (Anmerican house dust mte) are

found throughout the devel oped world (Fain et al,

1990; Hart, 1995; Arlian and Mrgan 2003), and are

nown .t o crete allergens that cause_atopic di seases
House l@%/é%%&@%@?ry esPeEA. 10 rﬁW@?lw’ B! Fornite gt sep okormate
from a ?’Oﬁi»%%gz%?)Ext@cWolr %f'\"f&;?n trHQ)és,‘%Hﬂ'@lWég% &Eli\zgf%ﬂ? giiﬁerg\@c% in the

eval ence of "asthma in the UK, as
responsgt teesyrdesttl opytl foonate rarethe suale As fAwste aktra; duieteining naturally

producf BoSF dnE 1F oahilh o dof ol ims 2k r SHTRHY RoR: darinae

femalegithste Wad &ls® b ¥lgAlfi@ARSAifRFMEE BININB RéPohdb tother neryl formate or the
mani pul ati on of habitat conditions, the direct

female &h fprinagtexbacion” <A ebr 4, Piral-24dt =BY) (Rigire 3prbhestesifonses by D.
pteron)fg.giyzbsoféma%sl 16 Rk sryﬁ{ﬁ%ﬁ@herg?ﬁ)%%%eorl{ﬁg fe%al%by %{e(}c% ssinus extract
arriers such as rnperneabl e bed covers. Rel | V&
were ndtsignifidantly dififerenr(xt -© 0a6f @t 11 Pe @M ze=te)st mite |ife
cycle (Colloff, 1987; Arlian, 1992; Oibe and
M yazaki, 2000). Therefore, by reducing humdity to
DISCUKSESNt han 5 1 % experinental trials have shown
ignificant reductions in mte and allergen levels

s
*Dermatpphdagoddesdfuriabe di@o01JemdRetrantsignifi¢ant behdvamealbagivity to fractions

deyel opnent s .on, usi hygr at her. nal e]s to contral .
one, twy e RIFBAE s S D AP e ok AP s ot bt diff xS5P3d pnificantly
to fract{InBlir. ENtyl FoHiRAE Has FERtNRES 1abitiiednNa \RicH B €53 AR GC-MS, and
experinental trials in an attenpt to reduce mte

confirmgd Myl peek snbancsment asing dothseHBf 1 andh DB wart coleami Ngryl dermate has

C |.] of 95).
oy Ve T TR, T 0 AR b g,
pterony§singsyext@82K uvaihdraf dref.7 1 99D; Satdmit 7y4., QOBIYads Hospeak ehancement

1996). Synthetic chem cal, acaricjdes, such as benz¥l
was camief pyht & USPRE Bt bir@gyl(fﬁgp%tehpqtqql sigpificant orientated responses
- i e, nf iqC j Al vV ai .
by mals B e, b D B D Pa BBk BincBiions of Long and
100ng. b9thepadtiginragic trhiéeraggredatios phetusiones 4re ahtive stdthese(cacenitations: for

cmy G55 Ry A S8kt 288 b PR oSt

et al., 2001 YRIL b0 BPRA RshoP @i@ﬁéﬁﬁ%&%ﬁ&j@ Ro PR, 3R, 5R, 7R) lardolure at
mattress-linérs, and a clinical rial enonstrat ed

10ppm (lengdsly (Bruwebatar ¢fl ¢, PMbuS¥heu syntheticeseryb foratate sasttested for
. ths ( n and Hi.ll 2)...Requl ar cuum

behavictfal TR APRPRE B AR e cn Gt <hntBRO i S g some

level, neigticp &3, ServhpRinva Ut figinak sue@edd ¥ sighifRaneprefobaics Jom@itRr arm.

e&f ect|lve than nonthly vacuunming (Bellanti et al., . )

The respli) ggutinrge thsinthshehsanisal gruang theckabakionh phieradeins the fpigal fraction
S : el . L e i

e b AR, SLREKRRE B PGl IEBRIGH! 1Y IR sove

D. pterdivanmeteand &p ghtimad] mopeat dlongnteedrireat dip@ficanlyvdiferenh silmes when

cuu | eaners (Co| |l of f .e h, 1995), However, the
exposed BRI onBRi, BakcSHERA T O REBRIAY S MR desitinps the track
the mitECBROLISnYRas AONALAEFA0l €, Wi th one nodel perform ng

no better than a conventional vacuum cleaner (H Il and
Canmeron, 1999). Wet vacuum ng m ght increase the

r val .of D.. pteronyssi al | er.gen r [ —
s bott GEREor Bovad aub B TEBEnIUNe fsd G e Pord Pirtige e ghergicat
not actifi@yasbgh hesSssfdnuph@ohond, | lfvfevet, inioch3Midals AreCkiidvto induce
. .. ore favourabl e approach is the use of )
similar behagiogein pleseliselpicd spesiese dive exampley perycrmaissad citral gvoke the
allergen in the bed, but studies have shown m xed
clinical benefit. For exanple, one study found a
significant reduction in allergen |levels, but with no
significant inprovenent in allergic rhinitis in

oy - o R o, NN NS\ o o T
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ovicidal activity (Colloff et al., 1992), or due to a
| ack of penetration of treatnents deep inside the
wo eoonfovo4tz (de Boer, 1998). Furthernore, many BST/GB00©00140
patients are reluctant to dge these products,
especially in dormtory areas (Colloff, 1990).
Vacuum ng needs to occur regularly, and vacuum
same b@hmémﬁa]sresmtme iprbbf emmasoﬁ szyoﬂgzvhmehﬁess eAhigarae edudf 1997).

al l.er air fro t he yac Kal ra et
Howeg, Q)5 SHcimehilo Srnie af ShO chh o cOSNIaY cenatts undlear.
Derma%fz&{@&é& fabinkie 1HAge IHERRTIFBEREE cheeneg\&ﬁrtﬁetleb&hﬂoey I(ela%s et al.,
ons atopi ¢ di sease and sone patients may f

1998; Rhleawmb,oh‘—?%tm bothFDn #rinpe endpDo e aiessipius dabe é)ec@ observed

al l ntr. nme he [ecry se, dust
clusteriip oSt iR FEATH R SRR SHA bIGIicH. IPHET R duggested
that the’ﬂdlusterﬁmav@af issi@iafed(bAr dn ﬂfbs&ﬁda@@é@kbn phiefd3one in house dust
hospital s CUStOVIC et al, 1998) and passenger trains

mite fa?“@éﬂf&%t éhee%tucbf obssryieg thiy behagionr éﬁltnq&e%enaﬁsstheﬁhamsqab@r chemicals
I \

o AP 1 90058 9ESAAL O RO ARy ABAGEOR, o o

along mdntheoﬂ)rembh(mﬂ thmu]he]lmbailwa Hduee dodtanite ablatite chlkeationst esggests it

from deep._.inside.t furniture and nattresses, . whe
may be, g e e e iaK Slearsf st Tty T4 SFoleikeh Bepefits of
clustenﬁ% %Z'h%h%xﬂf‘ﬂut%b‘ bseawens Eﬁ&%?&é&%ﬁem&%@s%ﬂ@ﬁélﬁ%&ﬁmn orasa

avi our - nodi fyi ng chem cal's) have the potential to
defencebeleel@ed;m oMitgs iyl desterHogetberda seduek the pefage armarthatds @xposed to

| |
the arcxflroRufif A Syos b FELA AP FPY B R B Hibde o suggen

that arthtBUS agoregnt agYoraf aWQ&iﬁe@ ofktmiisnili {eedhies wake ¢bs¢es) reducing the
little attention, with limted success._ Studies have

surfacejaned efcfhe indiwidupk rtlgpadaand ﬁehhe}&Wl%lf bes besn Qffseryed in Stenotarus
ol 05800 B PRIy S92 Rl 9801, i

colony tHage Stezen pitasenrd n@luslémig at mydmeg (coantiativns ef75a% R}EOO Therefore,
and obhser v, t| ons on reg at%on behavi our . bu

temper pidisy enay birle oK apfgrs Wstignting\fhe § Steﬂe% &eﬁewoural
h, t 2 ") i to

responléd gﬁ%%%ﬁg%ﬁﬁgﬁ%é§ sugg%ested gﬁ%gesme% Ezﬁerln?gg)ns Altt%ﬂ@tlvely, clustering

togetheden®t opwd & & Ldeéerandmkq:halnsm t@tpeefyctf agaimst tmotential poddators, e.g.

SN U R TR IV E AR ——

homes ﬁiﬁfyyals&%n@é She PYRRIAIE at NtaGRFRASIHEIVRTNAl Snite(IRANKIES ol., 2001).
form Aternatively, the conposition may be a |liquid

Howeveinetylf ormstcamppitley neheole jin thip ichisterings@f miitgar eThe chemical is

commoﬁgpﬂ)lugg Qn %srr Pcsfntlteé) %Im%hareﬂ rjhO@g , .haBH S\?asdl%ééntfy &1§c§o’vered as an
conprising nonene, erern’the I nonene 1 s

aggregﬂid)hqihaﬁinh@iel n Rivzédigphhuesetopids (ewdRafah 2006 TONeng formate may be

1nvolvefldp nglﬁa rq%%qil?ﬁqégg 181?-;9 Iao,ﬁrc])gg{mﬁé]g, %%ggéc:‘%s,%ﬁ Ot%lrl]asgq%rentl species-

speclﬁeSQeeb dnticA NONSE 3" 1Mol © 10" 16bald OhAUR] { B A2-nydroxy-6-

house dust mite 1s an arthropod pest conmmonly foun
methylhdngaldelrydet whwhdnitiabes| mowrtingdfehhvioamindwelel Dnfsinad{Tatsmd e al.,
2001). herein, the term describes any house dust mte, but

parti cuI arly refers to Dernat ophagoi des pteronyssi nus,

t he European house dust mte, and

Der mat ophagoi desf ari nae, the American house dust mte.
The lagk of dwehgeoml studiesaps cdheuse alusthrdised insbuking whdigsl in homes has
Contl‘lbl]ltSﬁ&J ﬁ%tt obqr edotgﬁ sESafRf! Sngcggén%l S'ﬁ?\g/&p rr,gﬁntseictgﬁe study has

em o em ca

identified b @foand forl @n&bﬂmgklmw das nfid populations, and could ultimately help in

3, 7-di et hyl -2, 6-oct adi eny] formate and has the
allewatm@lth%wmmoméeﬁﬁQP@tGdLW%hfeﬁ’@ diseagescrural nol ecul e with

two enantioners R-(+)-linobnene and S-(-)-I|1inonene.

Raceni c |inonene (equal armounts of both enantioners)

is known as di pentene. Linobnene is a terpene and is

vveII known |n the art. The Ilrmnene |n the conp03|t|on

Y T T 1 a4 .= Y o a1
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where they can be nore easily renoved. Normally dust
mtes cling to fibres in, for exanple, carpets
WO ZPPUeL o5~ and pillows and cannot easily be PeHGBago/000140

However, by drawi ng themti@ the surface, the dust

mtes can be nore easily renoved .by vacuum ng. It nmay

be preferable in sone circunstances for the neryl

formate or linonene to be fornmulated into a powder

oquct ich is suitable for sprinkling or dusting.

Exampl?hi'&%whﬁ’g“%%hi eved by sinple nixing of a small

anount of the neryl formate (e.g. a few %W w wth

suitable inert powders, e.g. mneral clay, Fuller's
Developwgpi af semifield biedsepuint surips sensoghamienls st ar ch, such t hat
oot hed : o) e o ext .
Initilly, 45 0085% P BB AP 48 Dlont OO REROEL P RSt PBnBlle P SBactng
populatidhd eff thatAmeioan hohse dest\yhitd, Ddarpiepiayoibies feiae, aidaha European

suspensi on/ errul si on toget her w th _an anphi pathi
house dysppyteel. zetéf.‘ogl.yssa’%gm P SETHORS- Tl}?qaﬂa%au@aagegré\m Rlagement
£D. farthf TP YIS oM sHHH bt Gt Q168 (56n 3R EAMM FlichiW&e placed
© fa’proo@ct 2? \(Khjl;%h I's goﬁlug%gﬁ[e pcgv\ggr cont air?}i nZ;C ner;?lpace
undernedtbrargltss Rear tishltd ynaintagomphidity] Twe riypes Sdilcatpeti (heith hbtained from

he rrier n_many j nstances,,.a pre red neans .
Heuga Qe 00, Bt R0 lestaa P b A £ Publy sofh e ad Toop pile
(Working "ére gk wckelnwm?.r Qdiguf)@rofe% a0PhE, 1001 Wil MBrhe solution (in
neryl formate with a diluent powder (e.g. calcium
hexane) sygrppseddor thglleiedrmapgneipivhile heganacilons way Bindaios thessomireh Both
. 1 CEOCTY ' celd. (al i r
solution fyefl SRRV L FrfeF difth 05 st Byt WLAeH o g contro of
the carp&iUdiss3s Afies an hllb@kedtimdenterad €), Hrd, 20 a0l maypusticksf trap was
bi nder (e.%. an aqueous, al coholic @r E%droalcohoLic
placed ogty) theicarpebfo eanttsthe antesgandiybicquenty pldsed Jrde gmicroscope to
record ﬂ%g&éé{ﬁlﬂ%ﬂﬁnbﬁig% GPike nTRb Y| &_@ér[a?ﬁ fSfe nﬁlfegluammoved from their

rboxynet hyl cel I ul ose, pol yvinyl al cohol or
original poditien. IYdte merghyatydell wingas gtrerdlzednliacaronedel massning a binomial

. .., Coarse screenin he mass, dryi the.re ting i
cisribut R o ToRe PR PR G ERES O e el ‘S G SR Y- The
analysis BXE&QGarWet fr Sooh ir8@dhsdsewds db@difed @ﬁhﬁttﬁg MODER @écedure as

magnesi um stearate). |n particular, the conposition

implementegd i &iepStat § OB ofhamstraddResetishin by, for exanpl e,
formul ating the neryl formate and/or |inbnene into a

wax and then into particles. ln pagti.cular it may be
formul ated i ble LAc l_le_ 3 S?Sla_“’cn al ternative

quuid espég‘Pﬁ\I 2ol ut 1 anset 1# WSt ary g l’frm
Fagforbe provi dé chnt ai ndt provifed witHW-a nozzPe, |
such as a ni/@t14eg Biera@r o&ENaho 5 @YsE hrEighe WRIERDIHe
conposi tion max% be en. The cob'%ési tion may begs

gtPsten t hr oughlt he 18%z1 e HPla pulpllor aMyP98t her 0-080

Trsgipepri at e m@8hs. Y comd®di ti oy f @04er 0.022

rise a c und-#Hat %00 oxi c<PY houdd%ust mPks,

Carpel [epiment o 8493 ci d&9%an I ci d&67% an %d88nt ufedl t o

Cappt Yimgi t es. Bd7Used & ei 1:°8he t&£1 i nclO gs ang' i%/pe
Treatgent, Tigge; o deo-zégjch %\%Sgnat &r%ls pyr &6 oi d$-HAd '?3

1
M&E&M_m_ﬁé_mi_w%;%éu&ﬂ@i de 030 :
Target datgedrrpspopys tetthitemfourith en flecelilisr papererr indherared yhereghefilter paper

was placefl.9 4hmirslaged mites pechiahdsgy. fTamt =pambdrsaciieved tdgoassay
Al so provided by the invention is a conposition for
The datd supgeggedatidt Riel grésegcardf seryt émpratessigg finmrtlyl intreaset the number of

. and/ or | inonene and _an acaricide. The.conposit.ion
mites relgVch O SHRKETAGH, "WHNEE® IGO0 gFe AREP A DGR FiF ot P carpet
conprise appropriate carriers. The conpositions of the
i nvention preferably conprise neryl formate and
I i ronene, especially the R-(+)- enantioner of
| i nonene. The conpositions according to the invention
preferably conprise neryl formate and/or |inonene

o Y T L T — g - a
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or nore other attractants. The invention further
provi des the use of neryl formate and/or |inobnene as a
WO ee/0p1an attractant. for house dust mtes. PCT/GB2008/000140

attractant for house dust rites is a conposition that
attracts house dust mtes to it. Al so provided is the

use of neryl formate and/or |inonene and an acari ci de

than th¢ d]oqprpl(thJCsee ﬁlgsulr &anyl- The kaaod:toamymftusmg d physimhm sip duest assessed
and Ki OSItI

tes. 0
sfer L ERrerinieats CoRGULE todt Vit PEPOFS! el 4AE ARG IRITALE in a slow-
release FOY@Matid}e whHRduld Be ﬁ{bﬁellf 'oh'to 'tl'fe é’ﬂ)é’cs Wﬁf@tﬂer}nft&eto%ﬁé surface,

Further provided is a nethod | uring house d
then subjeguentbyorepravsd by vesipos pl@gnmgevvh@ldslm worst feaﬁlblesand@ user-friendly
peryl formate and/ or |inonene. The term exposing house
dust mtes to neryl formate and/or |inonene preferably
nmeans pl acing neryl formate and/or |inobnene near to
house dust mtes, hii particular, the neryl formate
Developipgy of @ |S1%r%¢fee ﬂay ﬁ’d’omnaleéanqurmnd J®Elof the nites,

Nt SRARSRER] S SR SRS pRUED (T B i

Three famhnillamma#/éry devﬂbpﬂdeatt heo, et afd @@@%Imdé‘cﬁﬁuh@ﬂmdease rate
ef er abl house .dust

o nesl Rt ook s B OT nt] ShEuE o RS 95 t ir

entramrﬁéihﬁﬁﬁigeFEm Q‘Aeﬁ%OQﬁHl‘b%mt Q‘ntne Qnt@ﬁfal/ beri @B} SarAPPOPvere 1, 20
| i ronene. The invention will now be described in

and 40 gdnutes., Alfgr theyallofated tims) EENM TAnubles wefeeresroved,tandtthe trapped

| | ' f. .
volatilep 8l ltheflioR AL ARTer Pl 5320 G b BB b 9 arpes e et
silicone( 8@11'1'51%/%@ (9BmC 8rBeintli CD.32VEeM filfBhickhés) dnd a FID. The

Proportion of DernatophagO|des pteron{33|nus mtes
compougndugts rempved drdn the wbe an‘(oztherﬁn@@ehm pfthesanah desogitiom) using a

PTV ult S&H}%%g‘feaé rpgo&%edﬁe 8f§qp§cﬂﬁﬁfg Y o&N§ HBEGi6°css). The GC
oven w&maﬁitﬁﬁ&tﬁ@moﬂesfbﬁso Bét!bnd@&hérﬁjfd@@rdnﬁnecﬁwh%ét%"@ﬁﬁﬁ to 120°C,
er exposure to 0.05%nneryl formate fornulation;
followephbgf 103C/miptor 49ces The cAfyicf @RS Fa fowvidiogen. Release rates for the three

acem c |inmonene and Q)
ﬁxmuk%¥ﬁ§ e%ﬁ%ﬁékgngéﬁéig. 6: Percentage Mortality Data
for Dermat ophagoi desfari nae after exposure to

The nefjj ool SRIERORIL-05,0% s SFor@téb@WMﬁ'\EWFWX@Hd forty

mlnutesv‘ﬁér% dh8&neH RSt Bk gHﬁﬁé’ to' t8RANE RFmuBIBh! %nﬁa&ecﬁ%aérast a blank

. Der mat ophagoi des pteronyssinus mtes were
formula@nnalsmgdhabwa@faygksnmedym cells (Allison) and fish
flakes (TetraM n), at 23-250C and 70-75% rel ative

hum dity (Spieksma, 1967; Arlian et al., 1990) and

Table 2RédunIARA ARAOSis bf'wagiagendi tions until required for
behavi our al” bi oassays and cheni cal anal ysi s.
Preparatlon of house dust n1te extracts.

concep

Dermatophagorde T te SSTTysS—cr-ttres
Factor 75 | g) were pl Te @EN?&'J ?3%’&’6@ N@"ﬁlfﬁ ofg| %g‘nﬂe

neasuring cylinders (100 m ) contai gppe’ sat urat ed NaCl

solution (80 nmd) (Hart and FEain_ 1987 Fain and Hart

Treatmen986) . After 100084min, nites that <édhi ned floating
. were pipetted i a glass vial. | ed hexane (10
Time m) was added aﬁ@g?hen left at 40C @\t% ni ght. The

Treatmen@iTuget | ayer ofogach extract was rgmpyed into a cl ean
vial and dried using anhydrous nagnesium sul pbhate

“sprinkl enedct thecareanefafiict ceveeatbdthe powdett. r at ed under a
gentle streamof nitrogen to a volunme of either 50 or
100 M. The D. farinae extract was fracti onated by
l'iquid chromatography over Florisil(r) (60-100 nesh,
Al drich Chem cal Conpany, G Ilingham UK), using
distilled hexane (100 %, hexane: diethyl ether (5,
10, 20, 50 %, diethyl ether (100 % and
dlchloronethane (100 96 ‘as eluants CDIIectlon of

o ~ . N r 0= o
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suction. Silanized glass wool was conpacted at both
ends of the PTFE tube and attached to Tenax TA tubes,
wa@rooong4end, and seal ed usi ng Swagel ok connectRPCEHGBR009/000140
the other. A control was cafried out sinultaneously
wi th anot her PTFE tube conpacted with gl ass wool and
either left enpty or containing fish flakes. A
The datacmtggésmi matrhtdiﬁ hﬁdlted m«gﬁifﬁmnt\l\ﬁmoirmﬂ gahieedmited wetehretrieved in
TFE tug}% /m hrough a charcoal filter to
the SPHPJéIG@BBe taéﬁpﬁ%ﬁl’inﬁ%(se igdt a negative air-flow was
drawn t hrough the PTFE tubes si mul taneously at 100
m/mn to indicate the air speed through the PTFE
Examplebed.imvhenai r entrai nment |asted for 24 h after which
House%@gyz'lrenax TA tubes were renoved. Gas Chromat ogr aphy
Mte extracts and chronat ography fractions were

Derma@phagtsgss p:&*oﬂgssamkiemte@tv&er&’%akﬁf AnBR9L: X protht Wh@ﬂcél\lls t(mhson)
a cross-linked nethyl silicone caplllargﬁcolu

and fistpflajoes (hpiraldin)oatz3-Jantfand Ap17RVerelsghuny Sé@mﬁktsﬁlaal 967; Arlian
AEE, [

et al., %@t@eg? ?xlgﬁig?d {iﬁct%%re ggg%h\%ﬁé lupr % gelhﬁﬁlédz tb%ﬂ%\ggltlral bioassays

andche‘rmo:xhaam@sto 2300C at 10C/ mn, and held at 2300C for
30 min. The carrier gas was hydrogen. Tenax TA sanples
wer e anal ysed on a Hewl ett Packard 6890 GC machi ne,

)2 m@g@,@, Mt BB ess] | nked nmethyl silicone capillary

repar unn(%m .e Sd 0. 82 mﬂfl|mthICkneSS% and
D. pteza»nﬁslsmusmdhm ((dbgjrweneopiamﬂc mmeaielwm the ton1eof glass measuring

i O AR SR L RO | e Yt 05 i

Hart, 198@%&5&)10 Fﬁmlﬂnnaﬁmamdlﬁwﬂmi@t weRestpated3ofCa fgiss vial.
and _then programmed 2C/ mn increments to

Dlstllleql_i@@e F8Imbweeg aé@@@@@th?rhleft@t Heprernight. dhe splyentdayer of each

o YRR 3 SHOSTR ARBE MS BRSO . T

extract wak fidtefedVindAcoinoeSietedmgisr s geatls stneheof ﬁﬁogemm a volume of either

| nst rume ts nchester, UK u

50 or Bt whr dT ngg PRV Bipofindi Dyl fpmatography over
isilRNQET 66 - b y OBl Vising distilled

oo ST e DR, (G, 4
hexaneSﬁi)ﬁ %N hekane: SiBtthylnethat |(5 2(5@0; SO'h%),C diethiyérethers (Ms %) and
dichl t:b | Qatl eidentifications of mte-specific
1c Or?JrBS WHn conpari son of acquired mass

spectra with current M5 dat abases (NI ST, 2005) or with

M5 data published in the literature. ldentifications
Collectmrcéflmﬁéﬂuﬁwﬂbfobé@& enhancement with authentic
De;ma%pﬁ& ides ger%;?%%ﬂu n%?eg)wferes 'X‘&l{ dS ﬁ&g%t ﬁ“?ﬁéhf h&)eﬁ‘lé 9@‘FE tube

0F hat e Was S asi zed
using a%ﬂ&@ pfﬂe@t@t@%ﬁﬂ%reﬁﬂe’ikdcﬁoﬁv Sildtrﬁﬂdegllﬁmbd)ol (W’asQ:?S%plabtédl hlyboth ends
Al drich_Chem cal Conpany, Gllin usi ng
of the ?%EEnt'ébeaéli“b atigeed 4Q EPWCT@HBWB &b PBoHENd> rﬁ“gesea}Pé using Swagelok

connecﬁ)?g SR Sndr e VIR W cAREY buf & oglrslsfsx?ﬂﬁ ah&h 8 PPFE tube

tracts, a single polnt external stan
compacmeuhmlﬂf gtaaﬂ ivoool matirmﬂhewdﬁft esmpty (OAl doh&n:ﬂ1n@~s&shcﬂaitaw nA positive

humldléﬁg gl)é tJ&Y% ?etgg(ggﬁcgmt% eaP’hgﬁm 7 Oﬁdeﬁc t&%%%g charcoal

filter to%&ﬁ’cet QehRSRRNGh, WElsbe Hé’géh%‘ Eﬁlﬂdv@ SRQ ISR Blrb¢dh @6 PAYE tubes
house dust mtes, as described previously (Skelton et

simultagénuslyh afp&@%s;l)l/mmoﬁo indichtecthp @i snead thrpugh dbe REHE @hes. The air

entrammg%tel?sq e for szf"hl%ie “ﬁ?c&%gﬁiF%%fAﬁqegﬁeage ﬁ&ﬁ?ef 1; |r I ter

mn, and pl aced into each armof the ol factoneter. A
power anal yS| s was carried out t 80 % power, 95 %

Gas C@?@Wpﬂ‘bpﬁﬁ({@ Jto cal cul ate appropriate sanmple sizes to
see 40 %difference in effect (70 %to treatnent)
( STATA 8.2 software). Therefore, 20 mtes which nmade a
choi ce were recorded for each treatnent experinent as
wel | -as mtes vvho falled to rrake a ch0| ce. Treatrrents

o . .
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data analysis. A three-way ANOVA (M nitab 11 for

W ndows) was carried out to analyse if the log tine to
wWorele/ogn4tieci sion in the treatnent arm (neryl fRCHGEB2009/000140

was affected by the concentifati on of neryl formate,

gender and house dust mte species studied.

RESULTSConfirmati on and Quantification of Neryl

Mite extraétiBh®echropidfgesbhGrddBoadraticsinalyséd tdieg BHedet Bmkard 6890 GC
fractions suggested that neryl formate vvas f ound

equippefl vt & erpsalinfed meghsh silicpeacaniliaryge U@éifh{ O el Bymtnhlél 0.52 pm
film thlﬁlg}e y{il fetgeld Qlé%f cofoE I ' 4 L ctth %_Fx %ﬁl‘iatf’cﬁ{‘@ét&tﬁf (FID).

The GOUsvenGvas ﬁbg@hﬁnabtmheaeﬂoaf B\@ﬂc mzﬁﬂd@raﬂ mﬁfa/mln,f arglaltdldat 230°C
net hod, the anount_ of neryl formate D. ag,n e lett
for 30 iy S Rgaearden 5| HasddressRe Lengd TAgsam SS GEe anatyseq og ajjfewle
f f e @billary. col
pcknd GBS 8f HGER SERSEL ALl AR Sy colo
(50m, OB mﬁdl d,. a2 ;.Lﬁ; il thi gkrfess) aﬂélaéﬁ])an’ﬂhémmhklwrptlon occurred inside

respecti vel alitative f the air
the progsERE HFEPRrS BHARSES SR ik B VAV ik e P e to heat rapidly
° °C for 30 sec, and
from 3 o T O R ot e ARl S 0
then prdi‘graﬂrmib‘ﬂtai PeymirethcFanzants tn20°Thdollivetshby rl@dporisde 240°C. The
rrale ndferrales of D. farinae) to the treatnent arm
carrier r"@s gg‘ilgmfl cant when fraction four was tested
(x2 = 4.05, df- 1, P <0.05 n = 20). No significant
difference was found for the other fractions tested.
Gas Chm@f@p&t I\Mswp@ﬂromqﬂm(ﬁqaé@ onses to Neryl Fornate.

Mite e cé'tﬁ %8§ Bfécgér?sf’ rﬂez?en%l}%]@% g?ri%l ﬁd Et%gg£§ﬁaf9§: sﬂggt%%kﬁﬁﬁmons

Instrum@fxts MancHRstef). 0R), coupled @) a Bed1tOPackgrd X8D0-GE. eaﬁii»pecﬂiﬁvaihla cool-

, P<0.05 n =40) were signific or npt e
on-colupy; igifetors)lonippiion I‘”@Bé’ly %Cérﬁaﬁg’é’éct(&&r?% 22 &Xf é'fiPﬁ pEn was
prograngnecftoeflgﬂ{a?%gﬁtg%& 'ﬂ ﬁf&ptﬁé? ‘3"@/911{? anYﬂl ZBQLGJ?I%O%}%%%% was
helium.( ¥éntativel ideRbfications ]qf lﬁltg-sﬁecﬁlﬂq pnaks xp@)e hesed wppano comparison of

i B s 908, 261 o Pt o

the lltefalﬂﬁe I RISRPASEDNY Y o faid elys peakléhhaBt édger® fwith aﬁtﬁéﬂtiﬁ:a@mples
denonstrated a significant response to neryl

(Plckeﬂtd;?%te at 100 ng (x2 - 6.05, df=1, P < 0.05, n = 20)
and the femal es denonstrated a si gni ficant response
only at 10 ng (x2 = 6.05, df =1, P < 0.05 n -20).

ConfiriloaSf Q,fm@zen@&ﬁ&ﬁy%phﬁg@zd&emsﬁ}mﬂheﬂ edra¥sgni fi cant

response to ner formate at 10 ng only
leon@ne—wgs temtativiglypt en‘ﬂﬁed Y. Rf\ﬁ’éf%‘é@l”f ﬁ:étr]aggrgy CSMgd)ut required

rated a significant response to
Conﬁmg{‘ﬁ’%ﬁ%gﬁw{a’i‘qﬁ rtdf- 1, P < 0.05 n = 20), and 100
ng (x2 = 8.45, df= 1 P <0.01, n=20). There were no
gni ficant dlfferences in the log time taken by D.
Mate”"ﬂ%ﬂ’?‘ﬁ%@%ﬂ D. pteronyssinus to nove past the 1 cm
Equ1pnf€ﬂ{k poi nt al ong the arm containing neryl fornate when
anal ysi ng concentrati on (10 ng agai nst 100 ng of neryl
R (+) Limoweat 8y % KSign Agrick)f = 1, P = 0. 125) or gender

ef f ect , P =10.208). However, a
S()ngﬁoﬂmefgfgc%’n(tsﬁwg‘g%cg‘ie was found between the log time
D. pterbBl8husddkulact farinae conpared to D. pteronyssinus to

nove past the 1 cm mark point of the arm contai ning
neryl formate (F= 10.30, df=\ , P <0.02). House Dust
db/lte O factory Responses to Synthesised Neryl Formate
Vér sus Neryl Formate from a Con-Specific Extract. For
D.farinae nmales, there was no significant difference
in the response to synthetic neryl formate or the male
D. farinae extract containi ng natural ly produced neryl
formate (X2 = 0.10, df = 1, 0.75, n = 14).

Slmlarly, for D farlnae femal es there was aI so no

- 1 rr
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only been previously tentatively identified as a
conponent of both D. farinae and D. pteronyssinus
W@xawasus2 (Kuwahara et ah, 1990; Tatam et al .PCRGB81009/000140
as no peak enhancenent was1¢arried out. In the current
study, neryl formate elicited significant orientated
responses by males and females of D. farinae and D.
The racébi@ TRIANES iof UBndené 6 Rklyaéd BRCObnldPgyelodedifingiral capillary

O her astignmatic mte aggregation pheronones .
column £39 myex 425t IES 8D o ML Heta ion SHoMEH) disiiip PSS90 GC (Agilent
l.og h yphyl > m gnif i cant Ly SPeRIGO
tectot B0 B WY L RF T BT Gk SRR 1 ERGSRORICD oven
temperatudé g | nigibtaed cito30°€i fmi I niantfley samplsoinjistivn ahiRheBRised by

o, 2R | ardol ure | Oopm (1.Ong/ mi Kuwahara et al .,
0.5°C/ rrm@ajlgg’)cw]éﬂe étwﬂsr%@ﬁ @Y%WP- #‘B\? %{F%‘) %Géé"%\g@éfﬁé"&ef‘-or
behavi oural responses agai nst the con-specific extract

containing neryl formate at the sane |level, neither D
Results pt eronyssi nus nor D.farinae showed a significant

reference, for. eithe I The re S nf | .

s shoh St BreRBn s 1o P T 5 b SuBGRbEbAgH in e D
preronydsiiulsi &rabk ARLHYILifNREd WRStal¥aSoudldi i betghaday of the chicken mite,
presence of neryl formate. Data analysis of the tine

Dermang$sosd/lipze.pt er onyssi nus and D. farinae noved al ong the
arm at sionlfigant Iy gif | & 1HBR5 8lvER and air
s i L R S R Vet an
entrainni¥n EQYCES bildisavadtkaehtifestinany &5 farietextiadts.t he nmite
noved al ong was not neasured. As both species of house
dust nmite responded to neryl formate, by definition
Exampfehp_ Abgadigal s not acting as an aggregation _
pheronone, however, seniochenicals are known to induce
rentif el BoR e G ht & RGP B LB BRI el

ornate evoke t hes

behavi oural response .in f.our. species of ,Rhi zoglyvphu .
Natural pYedramiipain BF 4 DSerdgsl HRNRENS, pnde gl e acive
neryl formate in house dust mte behaviour remi.ns .
ingrediant of egem, Werentasted HolgBiciidsthrhdesiae (K 85198 & SEOUs g pioassay.
clustering in the laboratory (dass et al, 1998; Reka
Pyrethr@h véds. mork@@Rytivnthabarddifachtig riheae litileomprtal gy evasrppesi Ryrsthrum
have been observed clustering together in this study

IDs, vdlfles RKEIZ BNhoupepsanaboahs er@Bsas) ppid, 20:829bgem and 0.219 ppm,
suggested that the clustering behaviour is initiated

: I.e - r i S-@A0NEnd B HdAESSost égposure were
reSpecu%\’{lly gg?egiélg'eéi,’ alg{gtﬁtg%e‘%g?% dﬂjpg servi ng%t1 hi s beh%i/i oﬁllﬁr

did n Ldentify the em cal or chem cals invol ved
26639?@@@5823525PPH1 ﬁﬁyﬁvéQErefore, t he behavi our al

responses observed to neryl formate, along with the

presence of the chem cal in house dust mte volatile

col | ections, suggests it nay be involved in the
REFEREIN(SHS®r i ng behavi our of house dust mites. The

ecol ogi cal benefits of clustering by house dust mtes
AKTY ANIA| M. pSAKA T tTheMQR D NecK AfTiak s cAVESN Oy B and KUWAHARA, Y.

dehydration, or as a_.defence hani sm t es._nay
1097 GhapdedoopSgs HerOBBRROGULS (e NGORrAEBHg i REY phgromone of
Rhizog }B&Sfe%sgy M%@org [A Erin@ " Wch Qe Bhd I csiRSe Pheftimiohe component
event dehydrat i on.

There is” evidence to suggest that
among four Witioghiphayyitey dpp! Enfomol ded 325UpeP- or gani smt' to

reduce f S reduci.ng. the surface area
ALLTE(ﬁg i \‘/A’r%\&ﬁéﬁl{)ﬁﬁ 0 p}% 8. aﬁaar{tﬁi&%onb erﬁgt\ajlf)%sﬁ r ﬁ‘n ag%b e(g%m{lgt%gr aphy.
www.a@@éﬁﬁé@&rﬂﬂﬁmﬁh@tﬂﬁbﬁédﬂﬁidwéwm991 he tropical fungus

eetle (Yoder et al., 1992). However, males of a D

farinae col ony have been observed clustering at

hydrating conditions (75 % RH). Therefore, tenperature

and humdity may be ruled out as factors instigating

the clustering behavioural response, and

sem ochem cal s suggested (d ass et al., 1998).

Al ternatively, clustering together my serve as a

Y
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contributed to the problem of house dust mte control.
However, the current study has identified a neans for
W@ wwopi4i: ng house dust mite popul ati ons, and BOUGH2009/000140
ultimately help in alleviatiBng the synptons associ at ed
with atopic di seases. Exanple 2 - Neryl Formate
Devel opnment of sem -field bioassayfor testing
ARLIAI\? qmi@cRampcel #1. hid WEED, SaGbll%Welb@ﬁledﬁﬁIMdzt&}ﬂzagozdes
est the efflcac of ner formate in attractlng
pter onysmpu(f’a‘tam RSTngYPhl@e)APﬁ-‘Mﬁf%EWOWQQ%’é 19331106+ e,
t I ;
ARLIAN B (BT AR GRS A Bty KOG R GRESH O Wies. £
Appl A@gr@p@s@gs nvol ved the placenent of D.farinae and D.

AR c B REA LT SohaRtan P TGRSR P 5T, e, .
M., and ?ﬁfﬁ&%@uga Eﬂi tZPOl %uk%%@*)@laﬁf/e aamRBty it AQrdctRRIL \%ﬁﬁ‘ﬁcontrol

I'oori ng were tested: cut pil
dust mit¢ShtpthygirSotetgeds inahiomiss) indmuipertspclpnates. (Adacen éflmg@wzunol 107:
Boucle Ink Pad). Aliquots of a 10 ng/ 10 m neryl
99-104. ¢ or mat e sol uti on (in hexane) were used for the lure
ARLIANESS! nﬁﬂtMONGANt s.hexanes. Hislegy v&slogyeshd @evdl@iee of dust mites.
control. Both solutions were injected onto filter
Immunob&ﬁelgy(ﬂlwc%-? (4231*:m di aneter) and placed into the centre

BELLA]%tll"Ig gre‘i;{gs PS?SM c?\kfaﬁiglt AWPS% /{LN; ge ﬁ‘a}éggvﬁl S., and

GENUARID J Re2008 BRidy of ttfeae[i‘factsa)ﬁdaeumnmgsm ther dorEam:saiqmelftduyt mite
pl aced under a m cros ope to éﬁ:%g Qe anount and

antigen gtslsmdpM%waﬂélerﬁJt%% ¢ §raepdht 4 f the mites had

CALLAﬂPA"I@dI{ rgm E&€1LE3‘¥ i pal A PORANIONE. At K ARCHANERAKSA, S.,

sing a géneralized I'i near nodel "assum ng a bi noni al
SWAR’KE gt. rI Jaridi WOQD L R. A. ROGH. tKﬂmwikdgm@addprgpteqes@focivst mite control by

sy S e B8 TEE Bt acn oot s ©

CAME NIOHRAHT S, &S 200 PRAmBthee-ii r@ﬁt‘éﬂ&hiat@es@ liners: anovel and
Rot hanst ed Research). Table 1 Accurrul at eg Mjf 2%5
effectiva/imtéramuipnTgainst haws dvg mijesddcar g Eyralyphididag)ef 44%’?01 39:

Retrieved count Factor D. D. D. D. D. D. farinae
755- 762pter ony farinae pteronyssi farinae pteronyssi ssinus
CHANGUS HN\USECEHRE A, <F]®1®GUSO)QLA <1\M)NFREM JQ.BONS 089 CHAN, H,,

Treat ment <. 001 <. 001 <, 01 <. 2
NOBRTJ0IG2Ko. md £ A HUNGOM. 400 F1kcoh aplicpiin 91 wghiposte on
0.779
house dst3nEe 1o88 (3B g Aot e franflol P RSLT0E 0. 280
COLLOFF238. 0.198%. E)ff&%oﬁtemranu@eﬁd@alapm himéditynesh develqpaent times

0.635 0.90 0 3103160 650
and moyigity & s8RHEOPJhRIPIELY FRLRIBRPEIREOR 05 P THRER pouse,dust mit

Dermat%@fa%@ F)@ szh&le(Afclaht ?ﬁo@%ﬁfda&ﬁﬁxﬁl/lﬁpﬁ%arbl\/&: 240-289.

per bi oassaé = nunbers
COLLOTH, M.6v 200. Hous@egquaa%ard tcalegugeéégmé@l Pessicider(@utlook 1: 3-8

COLLCﬁ:rsz\ZS JC 31981.' I? 8%%]% 816?‘:1%%1921%' gét.i gr %}lregecgﬁ%&ﬂ%%%q%é Bt mites

(Acari: |P$fr@§?/]¥lﬁﬂz!@ )Nig felition el get stuey y)fcmlté hﬁedlared pilleezy. Rev Med Vet
carpetthan the loop pile (see Figs 1 & 2). The
EntomOb?&cﬁlllc@G ty of using a physical trap was assessed

the peri e i dT. G,
coLLhr, i, g7 AEPREST S, (RS VELE e S MR & Pormiat on,
MITCHEI!LChECOB” dwhd SHhakenManJi, ontA'leNER; pbt ©.t WABNER,hé A., and

nites to the su ace, the ubse t

WOODERRhe s aiioRy Thesaradlptoalispas: taats il T Boplic pets - a

oprment of a ‘

p081t10rf§e{gv\fgll'el?§1 ’?&’%@"9 er?qrgn%l ation for nerylformate Neryl
formate was fornulated into a wax, then into silicate
particles (100 nm di aneter). Three formul ati ons were
devel oped, at 5 % 0.5 %and 0.05 % To determ ne the
rel ease rate for neryl formate from each fornul ation,
small armunts ( 1 ny) vere subj ected to a| r

——— AN — o - o o - o
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vol atil es were anal ysed on a Hew ett Packard 6890 GC,
equi pped with a cross-linked nethyl silicone capillary
W@ 2000/904¢50m 0.25 nmi.d, 0.32 nmfilmthi ckneGEHBAWE/000140
a FID. The conpound was refpved fromthe tube onto the
GC columm by thermal desorption, using a PTV unit,
whi ch was programed to heat rapidly from3QC to
COLLQPI)OG. (H,(SDWEDR TheadOMERRETAS TGl 1995.Bt ate GU@nésic steam

cleaning%&sfgg Onxgt? (fl t %%@tWWC§WW %‘%Zl%/é g] r1:66§r gas

CROWYRERIYO!, W%n@d)ﬁa?e BIBIRSLAMA! Pt @REQZ@EYNJ rMUPRETROSVE, S.,
are shown bel ow F| d?fOQT e neryl formate formul ati on

and RIQLEY, 3520806 siverl emoel rpr¢dy¢tmgeﬂlew§fekt offiyesmetheanad conditions
on popltllg{1§1¥st ﬁ%e #J‘}ggs V\fgl%ﬁ% H%%%St ngﬁ‘z?’gé%&g é);tgiﬁrsl}/ss{h?lg QRC%E 5P}Irgglyphldae)

EprppDAmrbmg an;7-u4si ng the bi oassay descri bed above. Tabl e
Accunul at ed AnaAﬁ;l s of Var| ance Factor Tot

CUSTQY Mhefs gus: e r O9%8h @ﬁrlp}’ﬁl? dor Jpide a?lergens Are they

4/- Time 0.066 0.052 Treatment. Time 0. 966
meamngﬁga%”?%grl nkl e zone" = the area of carpet covered by

CUSTQVIC, pbudREETUHSER a8 RIGEGRING €hat Cat FRANGISuHeS,, GREEN, R.,

SMITH?I m(g['ﬁ?\ﬂm% g&(r % \{S{Oﬁﬂﬁgalﬁ‘nnéﬁégg\e @gg{egtﬁ(g Ia %/f?)ggnsl ih public
places FEXaWBUSE dBst mhib"RRENSYy dHAUSRKEIARh allefcRfs in British hospitals. Clin Exp
Der mat ophagoi des pt eronyssinus mtes were fed on a

Allergy@8x63w58. of ground yeast cel | s (Al'lison) and fish

oot 3550l BLIAN o Bk ATy Ffouighpt iy 55 140

de BOER Rt 2003 Uhel Bffedt of Rels-Eocohehitink @hshousé- dhstrrﬁmelptﬁlﬁﬂatfoﬁm on floors
behavi oural bi oassays and chem cal analysis.

and in foripie dwotPRbchiohse Hast3hite extracts. D
s u RERANAHE, Yising th
FAIN, & ShRTUREIRET. Aok K BB bl MR B AR B PRy ke Yoing the
differer@erit allemltyg)emefm etha] Malbatsated{NaCl (P&Jinninry(Wate). Awacblogia 27:
Fain, 1987; Fain and Hart, 1986). After 10-15 m n,
255256 t es that remained fl oat i ng were pipetted into a
FAIN, . aSSUNRAN,- BD &id HAG, e xaneodol Ovitkkd an@sanéigrdDaRSke. Allerbio,
then T'eft "at "40C overni ght. The solvent |ayer of each
Franceextract was renoved into a clean vial, and dried using

h dr neS| p he..e .
rowL B KRS0 SR MRS RuRe, ERGPILAShcRE ALLRRIEE. som
Wlley&mbtmmcmsteelther 50 or 100 m . The D. farinae
extract was fractionated % i qui d_chr omat ogr aphy ove

FRANZ| dpi SURWYTL603-100/HEEND i dh CHEHEEHR, OanpzM@SUCH G,

BERG eAl){‘hgﬂgﬁh g t%’t’:fs%er. @1?%5};@%@?8%@%@%?&% Pherpmones-an

evaluat(ohO(fr&Ql andidlogitdl ovizmmoitan Evrdpéiny)A Bscietiarnndts Acarologists 5th
on of House Dust Mte Volatiles.

Sympo%%’i‘h% Jd’ﬁagm des pteronyssinus mtes were transferred

GLASS, Oy a YRebER, di gh ahJ‘F\iZiEﬂ‘[-‘?AﬁITFCE R UDSH U i1 GerthgHeBSs water loss

Pipette tip and dent suction. Silanized gl ass wool
by adulivésnerimap hotsodust mites Peenasphigdide /TRt (Ades :dhydoglyphidae). Exp

4 lAattﬁ%éjgw Tenax TA tubes, at one end, and seal ed

PPt AL a&tfel ok connectors at the other. A control was

GLASS ¥ M eHODHR, 91 AU lah@ NS XMMA. IR . 2001 hevalBiibE ofpbmﬂe arrestant-
corrpact ed vvlth gll ass wool and either left enp

aggregasiont phaipmgnes hilfe Akesican Hewse tiPwss Mifes dpﬁifﬂeﬁ%h@goﬂe@v@’ inae
0 the TF gt 100 m/mn,
HugheSV@%tlgﬂllt’?{a 9&2%’%@% 8} t é./&:ca %%ﬁ%?e cont ani nat i on,

V\hllst a negative air-flow was drawn through the PTFE
tubes sinultaneously at 100 mM/mn to indicate the air
speed through the PTFE tubes. The air entrai nnent

| asted for 24 h after which the Tenax TA tubes were
renoved. Gas Chromat ography (GC).Mte extracts and
chromat ogr aphy fracti ons were anal ysed using a Hew ett
Packard 6890 GC
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equi pped with a cross-linked nmethyl silicone capillary
colum (50 m 0.32 mmi.d, 0.52 mmfilmthickness)
WO 2aoveeh4ed t h a cool -on-col um injector and a fPENBEB2009/000140
ioni zati on detector (FID).2The GC oven was programred
to heat from3Q0C to 2300C at 10C/ m n, and held at
2300C for 30 mn. The carrier gas was hydrogen. Tenax
HART, BA 15308 BSn WAL 6 98naly sedl techniqudetdreistlatian odrdit&884pl6GiGng the
machi ne, equi pped with a cross-1linked nmethyl, silicone. ..
differenesajsl [demsity beivesn qimw] apd 3aturaied NaClo- gpraliistiye |ggf quantitative
. hi €SSJ. FI D. Thernmal desorption occurred
studies. %\ﬁ%ﬁ%g%l%%ge 2%rli(Ej)zgsfraé\m’red t enperature vaporisation unit
HART, BPTVI995uileivivtegy pf afjeraamie dohestie atites apindipdafer Gitin3RoCllergy
to 22Q0C (16C/ sec). The GC oven was then maintained at
ImmunoBEAE 1603330 sec, and then programed at 5C nin
HEIDE, 1k &TBAM AN 1 205UB0AS ] RVadd RYONeH Y 1 1097 2418 ken-dVisidance
carrier gas was hydrogen. Gas Chr omat ogr aphy- Mass |
measureSie bmeset hpugCtidyBite Margicasthmaticspasiontst piiedts ehacamisidss and
analﬁ)l/sed ?lSi ng..a %/G ?yt oSpec mass spectroneter (Fisons
mattress) RERSRESeA{/E VNS &r, UK), coupled to a Hew ett

HILL, NDagar AVEEAONGA. o 905 A\ Wb nistiicicto@bmpacd hotse dust mite
I'njector. lonization was by electron |@ac}3 (7CeV, 31d
allergen26:00) and metem@novsed st yreoymaieRngTs: BD-HE4 %;ﬂce%m@ ¥fdpe 3r
S mp and the ' ] LT ier .
) BP0 TR AR G pag oach.
ISSAC.P@9%S Wesridvids edarispion appevadlewa of soguomedofresthima, allergic

) spectra with current Iﬁgdatﬁiag%e% | ST, 2005) or wth
rhinoconjgnefitas, QB%PFOQFFe?ﬂ’Z?Iﬁa-t clidper Fee- ldentifications
JACKSHN .CIS’.P?‘QS%PM.PE@HKRQ‘]'E?"JE@IEDPS,V\CI IR 28 SHIIVE, S. E. 2005.

es

sanp I'cket't, 1990). Confirmation ofLi nonene in
Prevalemier ofihopdeadust dnises pik Lnysophearidsst gwops! enfigrmsneoliggied from

_ tentatively identified in D, .pt ' t1asts b
veding h e Fob bk R RRREY S e 3558, O
KUWABMNIBACeTENt AT Myt eg | ahé St thod90FRHeDment skdf+n astigmatid

LI nronene 97 %;Si gma Aldrich) S (-) Linmonene 98 % .
mites XgSM g Gompadispe b volaple sompysaithbeiwest Pauralpplngsiss éfge and D.

racemi,c,.m xt upe of |i.nmmn lzed oy GC on a
oG5SR ESoRbpBLIORy 95 AAplateaday v 2
KUWAHRRA O¥25MATSUMOTh] BKNBSSDAUST.ngnd SWBBED TC1991. Chemical

(Agil ent Technologies, UK) fitted with a . . £
ecologyc o] astgmatd Jyies: Bt ofggisdatipn-phgromone @do]%aéwmone activity o

i [ RANG & §16 Forfnald shdeikd @ftical isomers
o JBFLFL S HE AR, S0k SRR ot
to Lardvdigpiausikonwieadn@drpodlomhi Gaatis (A catiieAssignratdrAnghEnivéap! 26: 85-89

hydr ogen Lts As sho in th aph_in fi.gur ;
w97 ol e oS R oE AR e e gasoides
mites_%,ﬁ}é&@@ghryg.s extracts. R-(+)-Linonene was al so found

In extracts of the chicken nmte, Dernanyssus gallina

KUWARARA ; Yi 20 fhemaenl spalegy plastigmptid spiggsohyBstards 2add- G Millar

i dentif.ied i oth I 3] ' t :
oo, AR Tl R 43, cApRohe LA A, cambrice
KUWASMEACYS . 2086anHo® fhites Adstigmatale sortebd rtheé fentissioronf dlfree types of
potential acaricide to be incorporated into h tional
pherompueseframdthei samesgiand rdergadipg PAY CBYRPRIRGIINHES 2ng the dfgnctiona
L Agectl cldal i az#idi | e@C4fl N&arology,
s ECHF G4 oRRRRAL L IROACTSEPYLAFM citepedt Auoogy
Amsterdasa@®6( LD) using an established bi oassay. Pyrethrum

was nore effecti n azadj [ ere |ittl
LUCZYRSK A | Gy S ELe ARREP CFr bl RBR Mg oA Fo I LER, J.
i A for th
LOPEZE Y, uBATIIRRY, Y 23doRteA ol ey, B fr 0

for pyrethrum 2 and 3 hours post exposure were 2663.9
ppm and 225.86 ppm respectively. REFERENCES
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conposition for luring mtes, conprising neryl
formate, wherein the conposition is in powder form or
forms a powder on drying. 2. A conposition for luring
mtes, conprising |inonene, wherein the |inonene is in
the formof the R (+)-1inbnene enantioner. 3. A
conmposition according to claim2, wherein the
conposition is in powder form 4. A conposition
according to claim1, 2 or 3, further conprising a
conpound that is toxic to mtes. 5. A conposition for
luring and killing mtes conprising neryl formate
and/or |inmonene and an acaricide. 6. A conposition
according to claim5, wherein the linonene is in the
formof the R-(+)- linbnene enantioner. 7. A
conmposition according to any preceding claim
conprising one or nore additional attractants. 8. A
kit for luring and killing mtes conprising a supply
of neryl formate and/or |inonene and a supply of an
acaricide. 9. The use of neryl formate and/or |inonene
as a lure or an attractant for mtes. 10. The use of
neryl formate and/or |inonene and an acaricide to
produce a lure-and-kill conposition for mtes. 11. A
nmet hod of |uring house dust mtes conprising exposing
the mites to neryl formate and/or |inonene.12. The
met hod of claim 11, further conprising the step of
exposing the mtes to an acaricide. 13. The
conmposition, use, kit or nethod of any preceding
claim wherein the mte is a house dust mte.



