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sinh vat hai trong cac Nganh Arthropoda, Mollusca, va Nematoda, quy trinh san Xuét phan
tir nay, ché pham diét sinh vat hai chtra phan t nay, va quy trinh st dung ché pham diét
sinh vat hai nay dé chéng lai sinh vat hai. Céac ché phém diét sinh vat hai nay co thé duoc
sir dung, vi du, 1am chét diét ve, chat diét con trung, chat diét bét, chat diét nhuyén the, va

chat diét tuyén trung.
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Tham khéo chéo dén cac don lién quan

Pon ndy yéu cdu huong loi ich va quyén uu tién tir don tam thoi My s6 62/682248; ma
duoc ndp ngay 8 thang 6 nam 2018. Toan b ndi dung cua don néu trén duge két hop

vao don nay dé tham khao.
Linh vue k§ thuit dwoe dé cip

Sang ché @& cap dén linh vuc phan tir c6 tinh hitu dung dé diét sinh vét hai chong lai
sinh vat hai trong cidc Nganh Arthropoda, Mollusca, va Nematoda, quy trinh san xuét
phan tir nay, ché pham diét sinh vat hai chita phén tir nay, va quy trinh st dung ché pham
diét sinh vat hai nay dé chéng lai sinh vat hai. Cac ché phém diét sinh vat hai nay c6 thé
duoc st dung, vi du, 1am chét diét ve, chit diét con tring, chit dit bét, chat diét nhuyén

thé, va chét diét tuyén tring.
Tinh trang ky thuit cia sang ché

Dan xuat heteroaryl pyrazol c6 cong dung trir su dugc md ta trong cdc tai liéu vi dy,

trong EP 2674423 A1 va US 2012/0110702 ALl.

"Many of the most dangerous human diseases are transmitted by insect vectors" (Rivero
et al.). "Historically, malaria, dengue, yellow fever, plague, filariasis, louse-borne
typhus, trypanomiasis, leishmaniasis, and other vector borne diseases were responsible
for more human disease and death in the 17" through the early 20" centuries than all
other causes combined" (Gubler). C4c bénh lay truyén qua vat chil trung gian chiu trach
nhiém déi v6i khoang 17% bénh lay nhidm va ky sinh triing toan cau. Mot minh bénh
sdt rét gay ra trén 800.000 ca tr vong mdt nam, 85% trong s6 chiing xay ra & tré em
dudi nam tudi. Mdi nam c6 tir khoang 50 dén khoang 100 triéu ca sdt dengue. Tur
250.000 dén 500.000 ca s6t xuét huyét dengue nita xay ra mdi nam (Matthews). Su kiém
soat vecto truyén bénh dong vai tro quan trong trong viéc ngan ngira va kiém so4t bénh
lay nhiém. Tuy nhién, tinh khang chit diét con trung, bao gdm tinh khang nhiéu chit
diét con trung, da ndy sinh ¢ tht c& cAc loai con trung ma 13 vecto truyén bénh chinh ctia
cic bénh & ngudi (Rivero et al.). Gan ddy, hon 550 loai dong vat chan dét da phat trién

tinh khang véi it nhat mét chét diét sinh vat hai (Whalon et al.). Ngoai ra, cac truong
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hop khang con trung tiép tuc vuot xa sb lugng truong hop khang chét diét cé va chét

diét ndm (Sparks et al.).

Mdi nam cdn tring, tdc nhan giy bénh thyc vat, va co dai, pha huy hon 40% toan
bd san lugng luong thuc. Su mAt mat ndy xay ra mic du da dung chét diét sinh vat hai
va stt dung pham vi rong nhiing su kiém soét khong dung héa chét, nhu, luan canh cay
trdng, va kiém soat sinh hoc. Néu chi mot sé luong nao dé trong s6 thue phdm nay c6
thé duoc bao vé, no c6 thé duoc st dung dé nudi dudng hon ba triéu ngudi trén thé gisi

bi thiéu dinh dudng (Pimental).

Tuyén tring ky sinh thuc vat nim trong sd cac sinh vat hai phd bién nhét, va
thuong la mot trong s& cac loai 4m thdm va tai hai nhat. Uéc tinh thiét hai do tuyén tring
13 tir khoang 9% & céc nudc phat trién dén khoang 15% & cac nudc chua phat trién. Tuy
nhién, & Hoa Ky khao sat & 35 Bang trén cac loai cay trong khac nhau chi ra thiét hai do

tuyén tring gy ra 1én dén 25% (Nicol et al.).

Luuy réng dong vat chan bung (sén trdn va b¢ sén) 1a sinh vat hai it quan trong
vé mit kinh té hon so v6i dong vt chan dét hodc tuyén tring khac, nhung & mot s6 noi
nhét dinh, chung ¢6 thé lam giam sin lugng déng ké, anh huéng nghiém trong dén chét
luong san phém thu hoach cling nhu truyén bénh & nguoi, dong vat, va thuc vat. Mac
du chi vai chuc loai dong vat chin bung la sinh vat hai nghiém trong trong khu vuc
nhung mot it loai 13 sinh vat hai quan trong trén pham vi toan thé gisi. Cu thé 1a, dong
vét chan bung anh hudng dén nhiéu loai cay ndng nghiép va cay trdng trong vurdn, nhu,
cdy canh tac duogc, cay ddng co, va cay 14y soi; cay rau; cdy bui va cdy &n qué; cdy dugc
liéu; va cay canh (Speiser).

Moi gy thiét hai cho tAt ca cac loai kién tric tw nhan va cdng cdng, cling nhu 12
cho tai nguyén ndng nghiép va lam nghiép. Vao ndm 2005, udc tinh mdi gy thiét hai
hon 50 triéu d6 la M¥ trén thé gi¢i mdi nam (Korb).

Hau qua 13, vi nhiéu nguyén nhan, bao gbm cac nguyén nhan ké dén ¢ trén, dang
c¢6 nhu ciu phét trién mot cach tiét kiém (udc tinh khoang 256 triéu do la M§ cho mdi
chét diét sinh vat hai vao nam 2010), tiéu tén thoi gian (trung binh khoang 10 ndm cho
mdi chit diét sinh vét hai), va khé khan, ctia chit diét sinh vét hai méi (CropLife

America).

Ciac tai liéu tham khao nhét dinh dwoc vién din trong bian mé ta nay
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Céc vi du dua ra trong cac dinh nghia nay thuong la khong toan dién va phai
dugc hiéu 13 khong lam gi6i han séang ché. Cén hiu ring nhém thé phai tuén thu quy
téc lién két hoa hoc va rang budc twong thich khong gian trong mdi quan hé véi phan tir
cu thé ma né duge gin véi. Cac dinh nghia nay chi duge sir dung cho muc dich clia séang

e
A

che.

Cum tr "hoat chét" c6 nghia 12 nguyén liéu c6 hoat tinh hitu dung trong viéc
kiém soat sinh vt hai, va/ho#c hitu dung trong viéc gitip nguyén liéu khac c6 hoat tinh
t6t hon trong viéc kiém soét sinh vat hai, vi du vé cac nguyén liéu nay bao gbm, nhung
khong bi giéi han &, chat diét ve, chét diét tao, chit gdy ngan, chét diét chim, chat diét
khuén, chit xua dudi chim, chét gy voO sinh, chét diét nam, chét an toan thube diét cé,
chét diét cé, chét hép dan con trung, chét xua dudi con trung, chét diét con trung, chét
xua dubi dong vat co vi, chét gay rdi loan giao phdi, chét diét nhuyén thé, chat diét
tuyén trung, chéit hoat hoa thuc vat, chét diéu hoa sinh truéng thuc vat, chét diét dong
vat gdm nhAm, chit hiép déng, va chét diét virut (xem alanwood.net). Vi du cu thé vé
cac nguyén liéu nay bao gdm, nhung khong bi giéi han &, cac nguyén liéu duoc liét ke

trong nhom hoat chét alpha.

Cum tir "hoat chit nhém alpha" (sau day goi 1a "AIGA") c6 nghia chung la cac

nguyén li€u sau day:

(1)  (3-etoxypropyl) thiy ngén bromua, 1,2-dibromoetan, 1,2-dicloetan, 1,2-
diclopropan,  1,3-diclopropen, 1-MCP, 1-metylxyclopropen, 1-naphtol,  2-
(octylthio)etanol, 2,3,3-TPA, axit 2,3,5-tri-iodobenzoic, 2,3,6-TBA, 2,4,5-T, 2,4,5-TB,
2,4,5-TP, 2,4-D, 2,4-DB, 2,4-DEB, 2,4-DEP, 2,4-DES, 2,4-DP, 2,4-MCPA, 2,4-MCPB,
2iP, 2-metoxyetyl thiy ngan clorua, 2-phenylphenol, 3,4-DA, 3,4-DB, 3,4-DP, axit 3,6-
diclopicolinic, 4-aminopyridin, 4-CPA, 4-CPB, 4-CPP, ruou 4-hydroxyphenetyl, 8-
hydroxyquinolin sulfat, 8-phenyl thily ngan oxyquinolin, abamectin, abamectin-
aminometyl, axit absxisic, ACC, axephat, axequinoxyl, axetamiprid, axethion,
axetoclor, axetofenat, axetophos, axetoprol, axibenzolar, axifluorfen, aclonifen, ACN,
acrep, acrinathrin, acrolin, acrylonitril, axynonapyr, axypetac, afidopyropen,
afoxolaner, alaclor, alanap, alanycarb, albendazol, aldicarb, aldicarb sulfon, aldimorph,
aldoxycarb, aldrin, allethrin, allixin, allidoclor, allosamidin, alloxydim, ruou allylic,
allyxycarb, alorac, alpha-xypermethrin, alpha-endosulfan, alphamethrin, altretamin,

nhém phosphua, nhém phosphua, ametoctradin, ametridion, ametryn, ametryn,
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amibuzin, amicarbazon, amicarthiazol, amidithion, amidoflumet, amidosulfuron,
aminocarb, aminoxyclopyraclor, aminopyralid, aminopyrifen, aminotriazol, amiprofos-
metyl, amiprophos, amiprophos-metyl, amisulbrom, amiton, amitraz, amitrol, amoni
sulfamat, amobam, silica gel vo dinh hinh, silic dioxit v6 dinh hinh, ampropylfos, AMS,
anabasin, anxymidol, anilazin, anilofos, anisuron, anthraquinon, antu, apholat, aramit,
arprocarb, aseno oxit, asomat, aspirin, asulam, athidathion, atraton, atrazin, aureofungin,
avermectin B1, AVG, aviglyxin, azaconazol, azadirachtin, azafenidin, azamethiphos,
azidithion, azimsulfuron, azinphosetyl, azinphos-etyl, azinphosmetyl, azinphos-metyl,
aziprotryn, aziprotryn, azithiram, azobenzen, azoxyclotin, azothoat, azoxystrobin,
bachmedesh, barban, barbanat, bari hexaflosilicat, bari polysulfua, bari silicoflorua,
barthrin, cacbonat dé‘)ng bazo, clorua déng bazo, sulfat déng bazo, BCPC, beflubutamid,
beflubutamid-M, benalaxyl, benalaxyl-M, benazolin, bencarbazon, benclothiaz,
bendaqingbingzhi, bendiocarb, bendioxit, benefin, benfluralin, benfuracarb, benfuresat,
benmihuangcaoan, benodanil, benomyl, benoxacor, benoxafos, benquinox, bensulfuron,
bensulit, bensultap, bentaluron, bentazon, bentazon, benthiavalicarb, benthiazol,
benthiocarb, bentranil, benzadox, benzalkonium clorua, benzamacril, benzamizol,
benzamorf, benzen hexaclorua, benzfendizon, benzimin, benzipram, benzobixyclon,
benzoepin, benzofenap, benzofluor, axit benzohydroxamic, benzomat, benzophosphat,
benzothiadiazol, benzovindiflupyr, benzoximat, benzoylprop, benzpyrimoxan,
benzthiazuron, benzuocaotong, benzyl benzoat, benzyladenin, berberin, beta-xyfluthrin,
beta-xypermethrin, bethoxazin, BHC, bialaphos, bixyclopyron, bifenazat, bifenox,
bifenthrin,  bifujunzhi,  bilanafos, binapacryl,  binggingxiao, bioallethrin,
bioetanomethrin, biopermethrin, bioresmethrin, biphenyl, bisazir, bismerthiazol,
bismerthiazol-ddng, bisphenyl thuy ngin metylendi(x-naphtalen-y-sulphonat),
bispyribac, bistrifluron, bisultap, bitertanol, bithionol, bixafen, bixlozon, blastixidin-S,
borac, hoén hop Boocdo, axit boric, boscalid, BPPS, brassinolit, brassinolit-etyl,
brevicomin, brodifacoum, brofenprox, brofenvalerat, broflanilit, brofluthrinat,
bromaxil, bromadiolon, bromclophos, bromethalin, bromethrin, bromfenvinfos,
bromoaxetamit, bromobonil, bromobutide, bromociclen, bromoxyclen, bromo-DDT,
bromofenoxim, bromofos, bromometan, bromophos, bromophos-etyl, bromopropylat,
bromothalonil, bromoxynil, brompyrazon, bromuconazol, bronopol, BRP, BTH,

bucarpolat, bufencarb, buminafos, bupirimat, buprofezin, hdn hgp Burgundy, busulfan,
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busulphan, butacarb, butaclor, butafenaxil, butam, butamifos, butan-fipronil,
butathiofos, butenaclor, buten-fipronil, butethrin, buthidazol, buthiobat, buthiuron,
butifos, butocarboxim, butonat, butopyronoxyl, butoxycarboxim, butralin, butrizol,
butroxydim, buturon, butylamin, butylat, butylclophos, butylen-fipronil, axit cacodylic,
cadusafos, cafenstrol, calxiferol, canxi arsenat, canxi clorat, canxi Xyanamit, canxi
xyanit, canxi polysulfua, calvinphos, cambendiclor, campheclor, camphor, captafol,
captan, carbam, carbamorph, carbanolat, carbaril, carbaryl, carbasulam, carbathion,
carbendazim, carbendazol, carbetamit, carbofenotion, carbofuran, cacbon disulfua,
cacbon tetraclorua, cacbonyl sulfua, carbophenothion, carbophos, carbosulfan,
carboxazol, carboxit, carboxin, carfentrazon, carpropamid, cartap, carvacrol, carvon,
CAVP, CDAA, CDEA, CDEC, xenloxidin, CEPC, xeralure, xerenox, xevadilla, hon
hop Cheshunt, chinalphos, chinalphos-metyl, chinomethionat, chinomethionat,
chiralaxyl, chitosan, clobenthiazon, clometoxyfen, cloraloza, cloramben, cloramin
phospho, cloramphenicol, cloraniformetan, cloranil, cloranocryl, clorantraniliprol,
clorazifop, clorazin, clorbensit, clorbenzuron, clorbixyclen, clorbromuron, clorbufam,
clordan, clordecon, clordimeform, clorempenthrin, cloretazat, clorethephon,
cloretoxyfos, cloreturon, clorfenac, clorfenapyr, clorfenazol, clorfenethol, clorfenidim,
clorfenprop, clorfenson, clorfensulfua, clorfenvinphos, clorfenvinphos-metyl,
clorfluazuron, clorflurazol, clorflurecol, clorfluren, clorflurenol, cloridazon,
clorimuron, clorinat, clor-IPC, clormephos, clormequat, clormesulon, clormetoxynil,
clornidin, clornitrofen, axit cloaxetic, clobenzilat, clodinitronaphtalen, clofenizon,
cloroform, clomebuform, clomethiuron, cloneb, clophacinon, clophos, clopicrin,
clopon, cloprallethrin, clopropylat, clothalonil, clotoluron, cloxifenidim, cloxuron,
cloxynil, clorphonium, clorphoxim, clorprazophos, —clorprocarb, clorpropham,
clorpyrifos, clorpyrifos-metyl, clorquinox, —clorsulfuron, clorthal, clorthiamid,
clorthiophos, clortoluron, clozolinat, chltosan, cholecalxiferol, cholin clorua,
chromafenozit, xycloheximit, ximectacarb, ximetacarb, xinerin I, xinerin II, cac Xinerin,
xinidon-etyl, xinmetylin, xinosulfuron, xintofen, xiobutit, xisanilit, xismethrin,
claxyfos, clefoxydim, clenpirin, clenpyrin, clethodim, climbazol, cliodinat, clodinafop,
cloethocarb, clofenxet, clofenotan, clofentezin, clofenvinfos, axit clofibric, clofop,
clomazon, clomeprop, clonitralid, cloprop, cloproxydim, clopyralid, cloquintocet,

cloransulam, closantel, clothianidin, clotrimazol, cloxyfonac, cloxylacon, clozylacon,
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CMA, CMMP, CMP, CMU, codlelure, colecalxiferol, colophonat, déng 8-quinolinolat,
déng axetat, déng axetoarsenit, déng arsenat, déng cacbonat, bazo, déng hydroxit, déng
naphtenat, déng oleat, déng oxyclorua, déng silicat, déng sulfat, déng sulfat, bazo, déng
k&m chromat, coumaclor, coumafen, coumafos, coumafuryl, coumaphos, coumattralyl,
coumetoxystrobin, coumithoat, coumoxystrobin, CPMC, CPMF, CPPC, credazin,
cresol, axit cresylic, crimidin, crotamiton, crotoxyfos, crotoxyphos, crufomat, cryolit,
cue-lure, cufraneb, cumyleron, cumyluron, cuprobam, déng (I) oxit, curcumenol,
CVMP, xyanamit, Xyanatryn, Xyanazin, xyanofenphos, Xyanogen, Xyanophos,
xyanthoat, xyantraniliprol, axit xyanuric, Xyazofamid, xybutryn, xyclafuramid,
xyclanilit, xyclaniliprol, xyclethrin, xycloat, xycloheximit, xycloprat, xycloprothrin,
xyclopyranil, xyclopyrimorat, xyclosulfamuron, xycloxydim, xycluron, xyenopyrafen,
xyflufenamid, xyflumetofen, xyfluthrin, xyhalodiamit, xyhalofop, xyhalothrin,
xyhexatin, xymiazol, xymoxanil, xyometrinil, xypendazol, xypermethrin, xyperquat,
xyphenothrin, xyprazin, xyprazol, xyproconazol, xyprodinil, Xyprofuram, xypromid,
xyprosulfamit, xyromazin, xythioat, xytrex, daimuron, dalapon, daminozit, dayoutong,
dazomet, DBCP, d-camphor, DCB, DCIP, DCPA (Nhat Ban), DCPA (USA), DCPTA,
DCU, DDD, DDPP, DDT, DDVP, debacarb, decafentin, decamethrin, decarbofuran,
deet, axit dehydroaxetic, deiquat, delaclor, delnav, deltamethrin, demephion,
demephion-O, demephion-S, demeton, demeton-metyl, demeton-O, demeton-O-metyl,
demeton-S, demeton-S-metyl, demeton-S-metyl sulphon, demeton-S-metylsulphon,
DEP, depallethrin, derris,  desmedipham, desmetryn, desmetryn, d-
fanshiluquebingjuzhi, diafenthiuron, dialifor, dialifos, diallat, di-allat, diamidafos,
dianat, dét tdo cét, diatomit, diazinon, dibrom, dibutyl phtalat, dibutyl sucxinat, dicamba,
dicapthon, diclobenil, diclobentiazox, diclofenthion, diclofluanid, diclon, dicloralure,
diclorbenzuron, diclorfenidim, diclorflurecol, diclorflurenol, diclormat, diclormid,
diclometan, diclophen, diclorprop, diclorprop-P, diclorvos, diclozolin, diclozoline,
diclobutrazol, dicloxymet, diclofop, diclomezin, dicloran, dicloromezotiaz, diclosulam,
dicofol, dicophan, dicoumarol, dicresyl, dicrotophos, dicryl, dicumarol, dixyclanil,
dixyclonon, dieldrin, dienoclor, diethamquat, diethatyl, diethion, diethion,
diethofencarb, dietholat, diethon, dietyl pyrocacbonat, dietyltoluamit, difenacoum,
difenoconazol, difenopenten, difenoxuron, difenzoquat, difethialon, diflovidazin,

diflubenzuron, diflufenican, diflufenicanil, diflufenzopyr, diflumetorim, dikegulac,
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dilor, dimatif, dimefluthrin, dimefox, dimefuron, dimehypo, dimepiperat, dimetaclon,
dimetan, dimethacarb, dimethaclon, dimethaclor, dimethametryn, dimethenamid,
dimethenamid-P, dimethipin, dimethirimol, dimethoat, dimethomorph, dimethrin,
dimetyl carbat, dimetyl disulfua, dimetyl phtalat, dimetylvinphos, dimetilan, dimexano,
dimidazon, dimoxystrobin, dimpropyridaz, dimpylat, dimuron, din,x, dingjunezuo,
diniconazol, diniconazol-M, dinitramin, dinitrophenol, dinobuton, dinocap, dinocap-4,
dinocap-6, dinocton, dinofenat, dinopenton, dinoprop, dinosam, dinoseb, dinosulfon,
dinotefuran, dinoterb, dinoterbon, diofenolan, dioxabenzofos, dioxacarb, dioxathion,
dioxation, diphacin, diphacinon, diphenadion, diphenamid, diphenamit, diphenyl sulfon,
diphenylamin, diphenylsulfua, axit diprogulic, dipropalin, dipropetryn, dipterex,
dipymetitron, dipyrithion, diquat, dinatri tetraborat, disosultap, disparlure, disugran,
disul, disulfiram, disulfoton, ditalimfos, dithianon, dithicrofos, dithioete, dithiometon,
dithiopyr, diuron, dixanthogen, d-limonen, DMDS, DMPA, DNOC, dodemorph,
dodixin, dodin, dofenapyn, doguadin, dominicalure, doramectin, DPC, drazoxolon,
DSMA, d-trans-allethrin, d-trans-resmethrin, dufulin, dymron, EBEP, EBP, ebufos,
ecdysteron, eclomezol, EDB, EDC, EDDP, edifenphos, eglinazin, emamectin, EMPC,
empenthrin, enadenin, endosulfan, endothal, endothall, endothion, endrin, enestroburin,
enilconazol, enoxastrobin, ephirsulfonat, EPN, epocholeon, epofenonan, epoxiconazol,
eprinomectin, epronaz, epsilon-metofluthrin, epsilon-momflothrin, EPTC, erbon,
ergocalciferol, erlujixiancaoan, esdepallethrin, esfenvalerat, ESP, esprocarb, etacelasil,
etaconazol, etaphos, etem, ethaboxam, ethaclor, ethalfluralin, ethametsulfuron,
ethaproclor, ethephon, ethidimuron, ethiofencarb, ethiolat, ethion, ethiozin, ethiprol,
ethirimol, ethoat-metyl, ethobenzanid, ethofumesat, ethohexadiol, ethoprop,
ethoprophos, etoxyfen, etoxyquin, etoxysulfuron, ethyclozat, etyl format, etyl
pyrophosphat, etylan, etyl-DDD, etylen, etylen dibromua, etylen diclorua, etylen oxit,
etylicin, etyl thiy ngan 2,3-dihydroxypropyl mercaptit, etyl thity ngén axetat, etyl thuy
ngan bromua, etyl thuy ngédn clorua, etyl thiy ngin phosphat, etinofen, ETM,
etnipromid, etobenzanid, etofenprox, etoxazol, etridiazol, etrimfos, etrimphos, eugenol,
EXD, famoxadon, famphur, fenac, fenamidon, fenaminosulf, fenaminstrobin,
fenamiphos, fenapanil, fenarimol, fenasulam, fenazaflor, fenazaquin, fenbuconazol,
fenbutatin oxit, fenclorazol, fenclorphos, fenclofos, fenclorim, fenethacarb, fenfluthrin,

fenfuram, fenhexamid, fenidin, fenitropan, fenitrothion, fenizon, fenjuntong,
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fenobucarb, fenolovo, fenoprop, fenothiocarb, fenoxacrim, fenoxanil, fenoxaprop,
fenoxaprop-P, fenoxasulfon, fenoxycarb, fenpiclonil, fenpicoxamid, fenpirithrin,
fenpropathrin, fenpropidin, fenpropimorph, fenpyrazamin, fenpyroximat, fenquinotrion,
fenridazon, fenson, fensulfothion, fenteracol, fenthiaprop, fenthion, fenthion-etyl,
fentiaprop, fentin, fentrazamit, fentrifanil, fenuron, fenuron-TCA, fenvalerat, ferbam,
ferimzon, ferric phosphat, sét (IT) sulfat, fipronil, flamprop, flamprop-M, flazasulfuron,
flocoumafen, flometoquin, flonicamid, florasulam, florpyrauxifen, florylpicoxamid,
fluacrypyrim, fluazaindolizin, fluazifop, fluazifop-P, fluazinam, fluazolat, fluazuron,
flubendiamit, flubenzimine, flubroxythrinat, flucarbazon, flucetosulfuron, flucloralin,
flucofuron, fluxycloxuron, fluxythrinat, fludioxonil, fluenetyl, fluenetil, fluensulfon,
flufenaxet, flufenerim, flufenican, flufenoxuron, flufenoxystrobin, flufenprox,
flufenpyr, flufenzin, flufiprol, fluhexafon, fluindapyr, flumethrin, flumetover,
flumetralin, flumetsulam, flumezin, flumiclorac, flumioxazin, flumipropyn, flumorph,
fluometuron, fluopicolit, fluopimomit, fluopyram, fluorbensit, fluoridamid, floacetamit,
axit floaxetic, flocloridon, flodifen, floglycofen, floimit, flomit, flomidin, flonitrofen,
floxypyr, fluothiuron, fluotrimazol, fluoxapiprolin, fluoxastrobin, flupoxam,
flupropaxil, flupropadin, flupropanat, flupyradifuron, flupyrimin, flupyrsulfuron,
fluquinconazol, fluralaner, flurazol, flurecol, flurenol, fluridon, flurocloridon,
fluromidin, fluroxypyr, flurprimidol, flursulamid, flurtamon, flusilazol, flusulfamit,
flutenzin, fluthiacet, fluthiamit, flutianil, flutolanil, flutriafol, fluvalinat, fluxametamit,
fluxapyroxad, fluxofenim, folpel, folpet, fomesafen, fonofos, foramsulfuron,
forclorfenuron, formaldehyt, formetanat, formothion, formparanat, fosamin, fosetyl,
fosmethilan, fospirat, fosthiazat, fosthietan, frontalin, fthalit, fuberidazol, fucaojing,
fucaomi, fujunmanzhi, fulumi, fumarin, funaihecaoling, fuphenthioure, furalan,
furalaxyl, furamethrin, furametpyr, furan tebufenozit, furathiocarb, furcarbanil,
furconazol, furconazol-cis, furethrin, furfural, furilazol, furmexyclox, furophanat,
furyloxyfen, gama-BHC, gama-xyhalothrin, gama-HCH, genit, axit gibberellic,
gibberellin A3, cac gibberellin, gliftor, glitor, glucocloraloza, glufosinat, glufosinat-P,
glyodin, glyoxim, glyphosat, glyphosin, gossyplure, grandlure, griseofulvin, guanoctin,
guazatin, halacrinat, halauxifen, halfenprox, halofenozit, halosafen, halosulfuron,
haloxydin, haloxyfop, haloxyfop-P, haloxyfop-R, HCA, HCB, HCH, hemel, hempa,
HEOD, heptaclor, heptafluthrin, heptenophos, heptopargil, herbimyxin, herbimyxin A,
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heterophos, hexaclor, hexacloran, hexacloaxeton, hexaclobenzen, hexaclobutadien,
hexaclophen, hexaconazol, hexaflumuron, hexafluoramin, hexaflurat, hexalure,
hexamit, hexazinon, hexylthiofos, hexythiazox, HHDN, holosulf, homobrassinolit,
huancaiwo, huanchongjing, huangcaoling, huanjunzuo, hydrametylnon, hydrargaphen,
voi duge hydrat hoa, hydro xyanamit, hydro xyanit, hydropren, hydroxyisoxazol,
hymexazol, hyquincarb, IAA, IBA, IBP, icaridin, imazalil, imazamethabenz, imazamox,
imazapic, imazapyr, imazaquin, imazethapyr, imazosulfuron, imibenconazol,
imixyafos, imidacloprid, imidaclothiz, iminoctadin, imiprothrin, inabenfit, indanofan,
indaziflam, indoxacarb, inezin, dit infusoria, inpyrfluxam, iodobonil, iodocarb,
iodofenphos, iodometan, iodosulfuron, iofensulfuron, ioxynil, ipazin, IPC, ipconazol,
ipfencarbazon, ipfentrifluconazol, ipflufenoquin, iprobenfos, iprodion, iprovalicarb,
iprymidam, ipsdienol, ipsenol, IPSP, IPX, isamidofos, isazofos, isobenzan, isocarbamid,
isocarbamit, isocarbophos, isocil, isoxycloseram, isodrin, isofenphos, isofenphos-metyl,
isofetamid, isofluxypram, isolan, isomethiozin, isonoruron, isopamphos, isopolinat,
isoprocarb, isoprocil, isopropalin, isopropazol, isoprothiolane, isoproturon, isopyrazam,
isopyrimol, isothioat, isotianil, isouron, isovaledion, isoxaben, isoxaclortol, isoxadifen,
isoxaflutol, isoxapyrifop, isoxathion, isuron, ivermectin, ixoxaben, izopamfos,
izopamphos, japonilure, japothrins, jasmolin I, jasmolin II, axit jasmonic,
jiahuangchongzong, jiajizengxiaolin, jiaxiangjunzhi, jiecaowan, jiecaoxi, Jinganmyxin
A, jodfenphos, hormon thiéu nién I, hormon thiéu nién II, hormon thiéu nién IIJ,
kadethrin, kappa-bifenthrin, kappa-tefluthrin, karbutilat, karetazan, kasugamyxin,
kejunlin, kelevan, ketospiradox, kieselguhr, kinetin, kinopren, kiralaxyl, kresoxim-
metyl, kuicaoxi, lactofen, lambda-xyhalothrin, lancotrion, latilure, chi arsenat, lenaxil,
lepimectin, leptophos, lianbenjingzhi, voi luu huynh, lindan, lineatin, linuron, lirimfos,
litlure, looplure, lotilaner, lufenuron, lifugingchongxianan, liixian cao lanh,
lvdingjunzhi, lvfumijvzhi, lvxian cao lanh, lythidathion, M-74, M-81, MAA, magie
phosphua, malathion, maldison, maleic hydrazit, malonoben, maltodextrin, MAMA,
man déng, mancozeb, mandestrobin, mandipropamid, maneb, matrin, mazidox, MCC,
MCP, MCPA, MCPA-thioetyl, MCPB, MCPP, mebenil, mecarbam, mecarbinzid,
mecarphon, mecoprop, mecoprop-P, medimeform, medinoterb, medlure, mefenaxet,
mefenoxam, mefenpyr, mefentrifluconazol, mefluidit, axit megatomoic, rugu melissyl,

melitoxin, MEMC, menazon, MEP, mepanipyrim, meperfluthrin, mephenat,
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mephosfolan, mepiquat, mepronil, meptyldinocap, mercaptodimethur, mercaptophos,
mercaptophos thiol, mercaptothion, thiry ngén clorua, thuy ngén (II) oxit, thuy ngan
clorua, merphos, merphos oxit, mesoprazin, mesosulfuron, mesotrion, mesulfen,
mesulfenfos, mesulphen, metacresol, metaflumizon, metalaxyl, metalaxyl-M,
metaldehyt, metam, metamifop, metamitron, metaphos, metaxon, metazaclor,
metazosulfuron, metazoxolon, metcamifen, metconazol, metepa, metflurazon,
methabenzthiazuron, methacrifos, methalpropalin, metham, methamidophos,
methasulfocarb, methazol, methfuroxam, methibenzuron, methidathion, methiobencarb,
methiocarb, methiopyrisulfuron, methiotepa, methiozolin, methiuron, methocrotophos,
metholcarb, methometon, methomyl, methopren, methoprotryn, methoprotryn,
methoquin-butyl, methothrin, metoxyclor, metoxyfenozit, metoxyphenon, metyl
apholat, metyl bromua, metyl eugenol, metyl iodua, metyl isothioxyanat, metyl
parathion, metylaxetophos, metylcloroform, axit metyldithiocarbamic, metyldymron,
metylen clorua, metyl-isofenphos, metylmercaptophos, metylmercaptophos oxit,
metylmercaptophos thiol, metyl thiy ngén benzoat, metyl thuy ngan dixyandiamit,
metyl thdy ngn  pentaclophenoxit, —metylneodecanamit, metylnitrophos,
metyltriazothion, metiozolin, metiram, metiram-kém, metobenzuron, metobromuron,
metofluthrin, metolaclor, metolcarb, metometuron, metominostrobin, metosulam,
metoxadiazon, metoxuron, metrafenon, metriam, metribuzin, metrifonat, metriphonat,
metsulfovax, metsulfuron, metyltetraprol, mevinphos, mexacarbat, miechuwei,
mieshuan, miewenjuzhi, milbemectin, milbemyxin oxim, milneb, mimanan, mipafox,
MIPC, mirex, MNAF, moguchun, molinat, molosultap, momflothrin, monalit,
monisuron, monoamitraz, axit monocloaxetic, monocrotophos, monolinuron,
monomehypo, monosulfiram, monosulfuron, monosultap, monuron, monuron-TCA,
morfamquat, moroxydin, morphothion, morzid, moxidectin, MPMC, MSMA, MTMC,
muscalure, myclobutanil, myclozolin, ruwou myrixyl, N-(etyl thuy ngan)-p-
toluensulphonanilit, NAA, NAAm, nabam, naftalofos, naled, naphtalen,
naphtalenaxetamit, naphtalic anhydrit, naphtalophos, axit naphtoxyaxetic, axit
naphtylaxetic, naphtylindan-1,3-dion, axit naphtyloxyaxetic, naproanilit, napropamit,
napropamit-M, naptalam, natamyxin, NBPOS, nebure, neburon, nendrin, neonicotin,
niclorfos, niclofen, niclosamit, nicobifen, nicosulfuron, nicotin, nicotin sulfat, nifluridit,

nikkomyxin, NIP, nipyraclofen, nipyralofen, nitenpyram, nithiazin, nitralin, nitrapyrin,
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nitrilacarb, nitrofen, nitrofluorfen, nitrostyren, nitrothal-isopropyl, nobormit, nonanol,
norbormit, norea, norflurazon, nornicotin, noruron, novaluron, noviflumuron, NPA,
nuarimol, nuranon, OCH, octaclodipropyl ete, octhilinon, o-diclobenzen, ofuraxe,
omethoat, o-phenylphenol, orbencarb, orfralure, orthobencarb, ortho-diclobenzen,
orthosulfamuron, oryctalure, orysastrobin, oryzalin, osthol, osthol, ostramon, ovatron,
ovex, oxabetrinil, oxadiargyl, oxadiazon, oxadixyl, oxamat, oxamyl, oxapyrazon,
oxapyrazon, oxasulfuron, oxathiapiprolin, oxaziclomefon, oxazosulfyl, oxin-dong,
oxin-Cu, axit oxolinic, oxpoconazol, oxycarboxin, oxydemeton-metyl, oxydeprofos,
oxydisulfoton, oxyenadenin, oxyfluorfen, oxymatrin, oxytetraxyclin, oxythioquinox,
PAC, paclobutrazol, paichongding, pallethrin, PAP, para-diclobenzen, parafluron,
paraquat, parathion, parathion-metyl, parinol, Pham luc Pari, PCNB, PCP, PCP-Na, p-
diclobenzen, PDJ, pebulat, pedinex, pefurazoat, axit pelargonic, penconazol,
penxycuron, pendimetalin, penfenat, penflufen, penfluron, penoxalin, penoxsulam,
pentaclophenol, pentaclophenyl laurat, pentanoclor, penthiopyrad, pentmethrin,
pentoxazon, perclordecon, perfluidon, permethrin, pethoxamid, PHC, phenamacril,
‘phenamacril-etyl, phenaminosulf, phenazin oxit, phenetacarbe, phenisopham,
phenkapton, phenmedipham, phenmedipham-etyl, phenobenzuron, phenothiol,
phenothrin, phenproxit, phenthoat, phenyl thiy ngan ure, phenyl thuy ngén axetat,
phenyl thiy ngan clorua, dan xuit phenyl thity ngn ctia pyrocatchol, phenyl thiiy ngén
nitrat, phenyl thiy ngédn salixylat, phorat, phosaxetim, phosalon, phosametin,
phosazetim, phosazetin, phosxyclotin, phosdiphen, phosetyl, phosfolan, phosfolan-
metyl, phosglycin, phosmet, phosniclor, phosphamit, phosphamidon, phosphin,
phosphinothrixin, phosphocarb, phospho, phostin, phoxim, phoxim-metyl, phtalit,
phtalophos, phtalthrin, picarbutrazox, picaridin, picloram, picolinafen, picoxystrobin,
pimaricin, pindon, pinoxaden, piperalin, piperazin, piperonyl butoxit, piperonyl
xyclonen, piperophos, piproctanly, piproctanyl, piprotal, pirimetaphos, pirimicarb,
piriminil, pirimioxyphos, pirimiphos-etyl, pirimiphos-metyl, pival, pivaldion, plifenat,
PMA, PMP, céc polybuten, polycarbamat, polyclorcamphen, polyetoxyquinolin,
polyoxin D, céc polyoxin, polyoxorim, polythialan, kali arsenit, kali azit, kali xyanat,
kali etylxanthat, kali naphtenat, kali polysulfua, kali thioxyanat, pp’-DDT, prallethrin,
precoxcen I, precoxen II, precoxen III, pretilaclor, primidophos, primisulfuron,

probenazol, procloraz, proclonol, proxyazin, proxymidon, prodiamin, profenofos,
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profluazol, profluralin, profluthrin, profoxydim, profurite-aminium, proglinazin,
prohexadion, prohydrojasmon, promaxyl, promecarb, prometon, prometryn, prometryn,
promurit, pronamit, pronitridin, propaclor, propafos, propamidin, propamocarb,
propanil, propaphos, propaquizafop, propargit, proparthrin, propazin, propetamphos,
propham, propiconazol, propidin, propineb, propisoclor, propoxur, propoxycarbazon,
propyl isome, propyrisulfuron, propyzamit, proquinazid, prosuler, prosulfalin,
prosulfocarb, prosulfuron, prothidathion, prothiocarb, prothioconazol, prothiofos,
prothoat, protrifenbute, proxan, prymidophos, prynaclor, psoralen, psoralen, pydanon,
pydiflumetofen, pyflubumit, pymetrozin, pyracarbolid, pyraclofos, pyraclonil,
pyraclostrobin, pyraflufen, pyrafluprol, pyramat, pyrametostrobin, pyraoxystrobin,
pyrapropoyne, pyrasulfotol, pyraziflumid, pyrazolat, pyrazolynat, pyrazon, pyrazophos,
pyrazosulfuron, pyrazothion, pyrazoxyfen, pyresmethrin, pyrethrin I, pyrethrin II,
pyrethrin, pyribambenz-isopropyl, pyribambenz-propyl, pyribencarb, pyribenzoxim,
pyributicarb, pyriclor, pyridaben, pyridaclometyl, pyridafol, pyridalyl, pyridaphenthion,
pyridaphenthion, pyridat, pyridinitril, ~pyrifenox, pyrifluquinazon, pyriftalid,
pyrimetaphos, pyrimetanil, pyrimicarbe, pyrimidifen, pyriminobac, pyriminostrobin,
pyrimiphos-etyl, pyrimiphos-metyl, pyrimisulfan, pyrimitat, pyrinuron, pyriofenon,
pyriprol, pyripropanol, pyriproxyfen, pyrisoxazol, pyrithiobac, pyrolan, pyroquilon,
pyroxasulfon, pyroxsulam, pyroxyclor, pyroxyfur, qincaosuan, gingkuling, quassia,
quinaxetol, quinalphos, quinalphos-metyl, quinazamid, quinclorac, quinconazol,
quinmerac, quinoclamin, quinofumelin, quinomethionat, quinonamid, quinothion,
quinoxyfen, quintiofos, quintozen, quizalofop, quizalofop-P, quwenzhi, quyingding,
rabenzazol, rafoxanit, R-diniconazol, rebemit, reglon, renriduron, rescalure, resmethrin,
rhodetanil, rhodojaponin-III, ribavirin, rimsulfuron, rizazol, R-metalaxyl, rodethanil,
ronnel, rotenon, ryania, sabadilla, saflufenaxil, saijunmao, saisentong, salixylanilit,
salifluofen, sanguinarin, santonin, S-bioallethrin, schradan, scillirosit, sebuthylazin,
secbumeton, sedaxan, selamectin, semiamitraz, sesamex, sesamolin, seson, setoxydim,
sevin, shuangjiaan cao lanh, shuangjianan cao lanh, S-hydropren, siduron, sifumijvzhi,
siglure, silafluofen, silatran, silica aerogel, silica gel, silthiofam, silthiopham,
silthiophan, silvex, simazin, simeconazol, simeton, simetryn, simetryn, sintofen, S-
kinopren, voi t6i, SMA, S-metopren, S-metolaclor, natri arsenit, natri azit, natri clorat,

natri xyanit, natri florua, natri floaxetat, natri hexaflosilicat, natri naphtenat, natri o-
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phenylphenoxit, natri  orthophenylphenoxit, natri ~ pentaclophenat,  natri
pentaclophenoxit, natri polysulfua, natri silicoflorua, natri tetrathiocacbonat, natri
thioxyanat, solan, sophamit, spinetoram, spinosad, spirodiclofen, spiromesifen,
spiropidion, spirotetramat, spiroxamin, stirofos, streptomyxin, strychnin, sulcatol,
sulcofuron, sulcotrion, sulfallat, sulfentrazon, sulfiram, sulfluramid, sulfodiazol,
sulfometuron, sulfosat, sulfosulfuron, sulfotep, sulfotepp, sulfoxaflor, sulfoxit,
sulfoxim, sulfur, axit sulfuric, sulfuryl florua, sulglycapin, sulphosat, sulprofos,
sultropen, swep, fau-fluvalinat, tavron, tazimcarb, TBTO, TBZ, TCA, TCBA, TCMTB,
TCNB, TDE, tebuconazol, tebufenozit, tebufenpyrad, tebufloquin, tebupirimfos,
tebutam, tebuthiuron, tecloftalam, tecnazen, tecoram, tedion, teflubenzuron, tefluthrin,
tefuryltrion, tembotrion, temefos, temephos, tepa, TEPP, tepraloxydim, teproloxydim,
terallethrin, terbaxil, terbucarb, terbuclor, terbufos, terbumeton, terbuthylazin, terbutol,
terbutryn, terbutryn, terraclor, terramixin, terramyxin, tetxyclacis, tetflupyrolimet,
tetraclorantraniliprol, tetracloetan, tetraclorvinphos, tetraconazol, tetradifon, tetradisul,
tetrafluron, tetramethrin, tetrametylfluthrin, tetramin, tetranactin, tetraniliprol, tetrapion,
tetrasul, tali sulfat, tali (I) sulfat, thenylclor, theta-xypermethrin, thiabendazol,
thiacloprid, thiadiazin, thiadifluor, thiamethoxam, thiameturon, thiapronil, thiazafluron,
thiazfluron, thiazon, thiazopyr, thicrofos, thixyofen, thidiazimin, thidiazuron,
thiencarbazon, thifensulfuron, thifluzamit, thimerosal, thimet, thiobencarb,
thiocarboxim,  thioclorfenphim,  thioclorphenphim,  thioxyanatodinitrobenzen,
thioxyclam, thiodan, thiodiazol-déng, thiodicarb, thiofanocarb, thiofanox,
thiofluoximat, thiohempa, thiomersal, thiometon, thionazin, thiophanat, thiophanat-etyl,
thiophanat-metyl, thiophos, thioquinox, thiosemicarbazit, thiosultap, thiotepa,
thioxamyl, thiram, thiuram, thuringiensin, tiabendazol, tiadinil, tiafenaxil, tiaojiean,
TIBA, tifatol, tiocarbazil, tioclorim, tioxazafen, tioxymid, tirpat, TMTD, tolclofos-
metyl, tolfenpyrad, tolprocarb, tolpyralat, tolyfluanid, tolylfluanid, tolyl thiy ngén
axetat, tomarin, topramezon, toxaphen, TPN, tralkoxydim, traloxythrin, tralomethrin,
tralopyril, transfluthrin, transpermethrin,  tretamin, triacontanol, triadimefon,
triadimenol, triafamon, triallat, tri-allat, triamiphos, triapenthenol, triarathene, triarimol,
triasulfuron, triazamat, triazbutil, triaziflam, triazophos, triazothion, triazoxit, tri bazo
déng clorua, tri bazo déng sulfat, tribenuron, tribufos, tributyltin oxit, tricamba,

trichlamit, triclopyr, triclorfon, triclormetaphos-3, triclonat, triclonat,
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triclorphon, triclopyr, triclopyricarb, tricresol, trixyclazol,

trixyclohexyltin hydroxit, tridemorph, tridiphan, trietazin, trifenmorph, trifenofos,

trifloxystrobin,

trifloxysulfuron, trifludimoxazin, triflumezopyrim, triflumizol,

triflumuron, trifluralin, triflusulfuron, trifop, trifopsim, triforin, trihydroxytriazin,

trimedlure, trimethacarb, trimeturon, trinxapac, triphenyltin, tripren, tripropindan,

triptolit, tritac, trithialan, triticonazol, tritosulfuron, trunc-call, tuoyelin, tyclopyrazoflor,

uniconazol, uniconazol-P, urbaxit, uredepa, valerat, validamyxin, validamyxin A,

valifenalat, valon, vamidothion, vangard, vaniliprol, vernolat, vinclozolin, vitamin D3,

warfarin, xiaochongliulin, xinjunan, xiwojunan, xiwojunzhi, XMC, xylaclor, xylenol,

xylylcarb, xymiazol, yishijing, zarilamid, zeatin, zengxiaoan, zengxiaolin, zefa-

xypermethrin, k&m naphtenat, k&m phosphua, kém thiazol, kém thiozol, k&m

triclophenat, kém triclophenoxit, zinb, ziram, zolaprofos, zoocoumarin, zoxamit,

zuoanjunzhi, zuocaoan, zuojunzhi, zuomihuanglong, a-clohydrin,

multistriatin, axit a-naphtalenaxetic, va B-ecdyson;

a-ecdyson, o-

(2)  céac phén tu sau ddy trong Bang 1
Bang 1 - CAu tric ciia M# — cac hoat chét
M# Cau Tric
Ri
NCH
M1 N X
I P ‘ | R=CH, N
N R; = H, Me
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Nhu dung trong sang ché, mdi phan tr néu trén 1& mot hoat chét. Tham khao thém
thong tin vé cac nguyén lidu duoc liét ké trong "Compendium of Pesticide Common
Names," nim & Alanwood.net va cic in ban khac nhau, bao gém ca 4n ban truc tuyén,

ctia "The Pesticide Manual" nim & bepedata.com.

Su lua chon dugc ddc biét uvu tién cua hoat chat 1a 1,3-diclopropen,
chlorantraniliprol, ~ chlorpyrifos,  xyantraniliprol,  hexaflumuron,  metomyl,
metoxyfenozit, noviflumuron, oxamyl, spinetoram, spinosad, sulfoxaflor, va

triflumezopyrim (sau day goi la "AIGA-2").

Ngoai ra, sy lya chon dugce dic biét uu tién khac cua hoat chét 1a axequinoxyl,
axetamiprid, axetoprol, avermectin, azinphos-metyl, bifenazat, bifenthrin, carbaryl,
carbofuran, chlorfenapyr, clorfluazuron, chromafenozit, clothianidin, xyfluthrin,
xypermethrin, deltamethrin, diafenthiuron, emamectin benzoat, endosulfan,

esfenvalerat, ethiprol, etoxazol, fipronil, flonicamid, fluacrypyrim, gama—xyhalothrin,
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halofenozit, indoxacarb, lambda—xyhalothrin, lufenuron, malathion, metomyl,
novaluron, permethrin, pyridalyl, pyrimidifen, spirodiclofen, tebufenozit, thiacloprid,
thiamethoxam, thiodicarb, tolfenpyrad, va zeta—xypermethrin (sau day goi la "AIGA-

3")”

Thuét ngi "chit diét sinh vt hai sinh hoc" c6 nghia 1 tac nhan vi khun kiém
so4t sinh vat hai sinh hoc ma, nhin chung, dugc ap dung theo cach tuong tu voi chét diét
sinh vat hai héa hoc. Thong thuong, ching 1a vi khuan, nhung ciing c6 cac vi du vé tac
nhan kidm soat 12 nAm, bao gbm Trichoderma spp. va Ampelomyces quisqualis. Mot vi
du v& chét diét sinh vt hai sinh hoc da duoc biét rd 1a céc loai Bacillus, bénh vi khuan
ctia Canh vay (Lepidoptera), Canh cing (Coleoptera), va Hai canh (Diptera). Chét diét
sinh vat hai sinh hoc bao gém san phém dua trén ndm ki sinh con trang (vi dy,
Metarhizium anisopliae), tuyén tring ki sinh con trung (vi dy, Steinernema feltiae), va
virut ki sinh c6n tring (v du, granulovirut Cydia pomonella). Vi dy khac vé sinh vat ki
sinh c6n trung bao gbm, nhung khong bi gi6i han ¢, baculovirut, ddng vat nguyén sinh,

va Microsporidia. Pé cho rd rang, chét diét sinh vét hai sinh hoc 1a hoat chét.

Thuat ngit "dia diém" c6 nghia 1a noi séng, noi sinh san, thuc vat, hat, dat,
nguyén liéu, hogc moi trudong, ma sinh vét hai dang phat trién, c6 thé phat trién, hogc ¢6
thé di qua d6. Vi du, dia diém c6 thé 13: noi ma cay trong mua vu, ciy g0, ciy 4n qua,
cay ngl cde, cac loai co 1am thic an gia suc, cdy day leo, vang co, va/hodc cdy canh,
dang phét trién; noi ma dong vat nudi sinh sbng; bé mit bén trong hodc bén ngoai clia
cong trinh xdy dung (nhu noi du trit théc lda); cac nguyén liéu xay dung dung trong

cong trinh xay dung (nhu g6 dugc ngdm tAm); va dat xung quanh cong trinh x4y dung.

Cum tir "Nguyén liéu MoA" c6 nghia Ia hoat chit c6 phuong thitc tic dong
("MoA") nhu dugc chi ra trong Phan loai IRAC MOoA v. 8.3, nim & irac—online.org., ma

mo ta cac nhom sau day.

(1)  Chét irc ché axetylcholinesteraza (AChE), bao gdm céc hoat chat sau
day Alanycarb, Aldicarb, Bendiocarb, Benfuracarb, Butocarboxim, Butoxycarboxim,
Carbaryl, Carbofuran, Carbosulfan,  Ethiofencarb, Fenobucarb, Formetanat,
Furathiocarb, Isoprocarb, Methiocarb, Methomyl, Metolcarb, Oxamyl, Pirimicarb,
Propoxur, Thiodicarb, Thiofanox, Triazamat, T) rimethacarb, XMC, Xylylcarb, Axephat,
Azamethiphos, — Azinphos-etyl,  Azinphos-metyl, Cadusafos, Chloretoxyfos,
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Chlorfenvinphos, Chlormephos, ~Chlorpyrifos, Chlorpyrifos-metyl, ~Coumaphos,
Cyanophos, Demeton-S-metyl, Diazinon, Dichlorvos/ DDVP, Dicrotophos, Dimethoat,
Dimetylvinphos, Disulfoton, EPN, Ethion, Ethoprophos, Famphur, Fenamiphos,
Fenitrothion, Fenthion, Fosthiazat, Heptenophos, Isofenphos, Isoxathion, Malathion,
Mecarbam, Methamidophos, Methidathion, Mevinphos, Monocrotophos, Naled,
Omethoat, Oxydemeton-metyl, Parathion, Parathion-metyl, Phenthoat, Phosalon,
Phorat, Phosmet, Phosphamidon, Phoxim, Profenofos, Propetamphos, Prothiofos,
Pyraclofos, Pyridaphenthion, Quinalphos, Sulfotep, Tebupirimfos, Temephos, T erbufos,
Tetrachlorvinphos, Thiometon, Triazophos, Trichlorfon, Vamidothion, Pirimiphos-
metyl, Imicyafos, va Isopropyl O-(metoxyaminothio-phosphoryl) salixylat.

(2) Chit d6i khang kénh clorua cdng GABA, bao gdm céc hoat chét sau
day Clordan, Endosulfan, Ethiprol, va Fipronil.

(3)  Chit diéu bién kénh natri, bao gdm céc hoat chét sau day Acrinathrin,
Allethrin, d-cis-trans Allethrin, d-trans Allethrin, Bifenthrin, Bioallethrin, Bioallethrin
S-xyclopentenyl,  Bioresmethrin, — Xycloprothrin,  Xyfluthrin, beta-Xyfluthrin,
Xyhalothrin,  lambda-Xyhalothrin,  gama-Xyhalothrin,  Xypermethrin, alpha-
Xypermethrin, beta-Xypermethrin, theta-Xypermethrin, zeta-Xypermethrin,
Xyphenothrin [dong phdn (1R)-trans-], Deltamethrin, Empenthrin [dong phdn (EZ)-
(IR)-], Esfenvalerat, Etofenprox, Fenpropathrin, Fenvalerat, Flucythrinat, F lumethrin,
tau-Fluvalinat, Kadethrin, Pyrethrins (pyrethrum), Halfenprox, Phenothrin [ dong phan
(IR)-trans-],  Prallethrin, ~Resmethrin, Silafluofen,  Tefluthrin, — Tetramethrin,
Tetramethrin [dong phdn (1R)-], Tralomethrin, Transfluthrin, Permethrin, DDT, va
Metoxyclor.

(4)  Chét chii vin thy thé axetylcholin nicotin (nAChR), bao gom céc hoat

chét sau day

(4A) Acetamiprid, Clothianidin, Dinotefuran, Imidacloprid,
Nitenpyram, Thiacloprid, Thiamethoxam

(4B) Nicotin,
(4C) Sulfoxaflor,

(4D) Flupyradifuron, va
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(4E) Triflumezopyrim.
(5)  Chét hoat héa di lap thé thu thé axetylcholin nicotin (nAChR), bao
gbm cac hoat chét sau day Spinetoram va Spinosad.

(6)  Chét hoat hoa kénh clorua, bao gdm céc hoat chét sau diy Abamectin,

Emamectin benzoat, Lepimectin, va Milbemectin.

@) Chit bit chwée hormon kich siu non, bao gdm cac hoat chét sau day
Hydropren, Kinopren, Methopren, Fenoxycarb, va Pyriproxyfen.

8 Chit e ché khong dic hiéu hén tap (da vi tri), bao gf”)m céc hoat chét
sau ddy Metyl bromua, Clopicrin, Cryolit, Sulfuryl florua, Borax, Axit boric, Dinatri
octaborat, Natri borat, Natri metaborat, Tartar emetic, Diazomet, va Metam.

(9) Chiét diéu bién kénh TRPV ciia co' quan hgp 4m, bao gdm céc hoat chét
sau Afidopyropen, Pymetrozin va Pyrifluquinazon.

(10) Chét ire ché sinh truéng méi, bao gdm cac hoat chét sau day Clofentezin,
Hexythiazox, Diflovidazin, va Etoxazol.

(11) Chit pha v vi sinh vat cia mang trung trang con trang, bao gbm céc
hoat chét sau ddy B.t. var. israelensis, B.t. var. aizawai, B.t. var. kurstaki, B.t. var.

tenebrionenis, va Bacillus sphaericus.

(12) Chit irc ché ATP syntaza ty thé, bao gdm cac hoat chit sau day
Tetradifon, Propargit, Azoxyclotin, Cyhexatin, Fenbutatin oxit, va Diafenthiuron.

(13) Téac nhén tach cdp cia sw phosphoryl héa oxy hoa thong qua sw pha
vo gradien proton, bao gbm céc hoat chét sau day Clorfenapyr, DNOC, va Sulfluramid.

(14) Chét phong bé kénh thu thé axetylcholin nicotin (nAChR), bao gém
c4c hoat chat sau day Bensultap, Cartap hydroclorua, Thiocyclam, va Thiosultap—natri.

(15) Chét tre ché ciia s sinh tdng hop chitin, typ 0, bao gom cac hoat chat
sau day Bistrifluron, Clorfluazuron, Diflubenzuron, Fluxycloxuron, Flufenoxuron,
Hexaflumuron, Lufenuron, Novaluron, Noviflumuron, Teflubenzuron, va T riflumuron.

(16) Chit trc ché ciia s sinh tong hop chitin, typ 1, bao gbm hoat chét sau
day Buprofezin.
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a7 Chét pha v& s thay léng, Con triung hai canh (Dipteran), bao gdm

hoat chit sau diy Cyromazin.

(18) Chit chi vin thu thé ecdysone, bao gdbm cac hoat chit sau day

Chromafenozit, Halofenozit, Metoxyfenozit, va Tebufenozit.
(19) Chit chii van thu thé octopamin, bao gbm hoat chét sau day Amitraz.

(20) Chit irc ché van chuyén dién tir phire hop III ty thé, bao gdm céc hoat
chét sau day Hydrametylnon, Axequinoxyl, Bifenazat va Fluacrypyrim.

(21) Chét e ché vin chuyén dién tir phirc hop I ty thé, bao gdm céc hoat
chit sau diy Fenazaquin, Fenpyroximat, Pyrimidifen, Pyridaben, T ebufenpyrad,
Tolfenpyrad, va Rotenon.

(22) Chit phong bé kénh natri phu thudc dién ap, bao gdm cac hoat chét

sau day Indoxacarb va Metaflumizon.

(23) Chit trc ché axetyl CoA carboxylaza, bao gbm céc hoat chat sau day

Spirodiclofen, Spiromesifen, va Spirotetramat.

(24) Chit irc ché van chuyén dién tir phire hgp IV ty thé, bao gdm cac hoat
chit sau day, Nhém photphua, Canxi photphua, Phosphin, Kém photphua, va Xyanua.

(25) Chét e ché van chuyén dién tir phirc hop II ty thé, bao gdm cac hoat
chét sau day Xyenopyrafen, Xyflumetofen, va Pyflubumit.

(28) Chit diéu bién thu thé ryanodin, bao gébm céac hoat chit sau day

Clorantraniliprol, Xyantraniliprol, va F. lubendiamit.

(29) Chit diéu bién co quan diy Am — vi trf dich khong xac dinh, bao gbm

hoat chét sau day Flonicamid.

Nhoém 26 va Nhom 27 khong duge chi dinh trong phién ban nay cia so dd phan
loai. Ngoai ra, c6 Nhém UN chira hoat chét c6 phuong thirc tdc dong chua biét hodc
khong xac dinh. Nhom nay bao gdm céc hoat chét sau day, Azadirachtin, Benzoximat,
Bromopropylat, Chinomethionat, Dicofol, peptit GS-omega/kappa HXTX-Hvla, Voi luu
huynh, Pyridalyl, va Luu huynh.

Thuét ngit "sinh vt hai" c6 nghia 1a sinh vét co hai d6i v&i con ngudi, hodc cac

moi quan tAm cta con nguoi (nhu, cay trong mua vy, thuyc pham, vat nudi, v.v.), trong
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d6 sinh vat nay thudc Nganh Dong vét chén khép (Arthropoda), Dong vt than mém
(Mollusca), hodc Giun tron (Nematoda). Cac vi du cy thé 1a kién, rép vimng, ép, bo canh
cung, bo dai dudi, sdu buém, gian, dé, su tai, bo chét, rudi, chau chiu, 4u trung, ong
bép cay, bo canh gibng, rdy 14, chdy, cao cdo, gioi, sdu an bot, mdi, ngai, tuyén tring,
bo xit hai cay, réy, rﬁy nhéy, ong can 14, rép vay, bo bac, sén tran, ¢ sén, nhén, bo dudi

bat, bo xit, rét to, moi, bo tri, tich, to vo, bo phan, va sdu an la.
Céc vi du khéc nira 1a sinh vat hai trong

(1) Cac phan nganh Chan kim (Chelicerata), Nhiéu chan (Myriapoda),

va Sau chin (Hexapoda).

(2) Cac 16p Hinh nhén (Arachnida), Rét to (Symphyla), va Con trang
(Insecta).

3) Bo ChAy rian (Anoplura). Danh sach khong ddy da céac chi cu thé bao
gbm, nhung khong bi gi¢i han &, Haematopinus spp., Hoplopleura spp., Linognathus
spp., Pediculus spp., Polyplax spp., Solenopotes spp., va Neohaematopinis Spp. Danh
sach khong day dua vé céc loai cu thé bao gdbm, nhung khong bi giGi han &, Haematopinus
asini, Haematopinus suis, Linognathus setosus, Linognathus ovillus, Pediculus

humanus capitis, Pediculus humanus humanus, va Pthirus pubis.

(4) B0 Canh cing (Coleoptera). Danh sach khong day du céc chi cu thé bao
gbm, nhung khong bi giéi han &, Acanthoscelides spp., Agriotes spp., Anthonomus spp.,
Apion spp., Apogonia spp., Araecerus spp., Aulacophora spp., Bruchus spp., Cerosterna
spp., Cerotoma spp., Ceutorhynchus spp., Chaetocnema spp., Colaspis spp., Ctenicera
spp., Curculio spp., Cyclocephala spp., Diabrotica spp., Dinoderus spp., Gnathocerus
spp., Hemicoelus spp., Heterobostruchus spp., Hypera spp., Ips spp., Lyctus spp.,
Megascelis spp., Meligethes spp., Mezium spp., Niptus spp., Otiorhynchus spp.,
Pantomorus spp., Phyllophaga spp., Phyllotreta spp., Ptinus spp., Rhizotrogus spp.,
Rhynchites spp., Rhynchophorus spp., Scolytus spp., Sphenophorus spp., Sitophilus spp.,
Tenebrio spp., va Tribolium spp. Danh sach khong diy du vé céac loai cu thé bao gom,
nhung khong bi gi6i han &, Acanthoscelides obtectus, Agrilus planipennis, Ahasverus
advena, Alphitobius diaperinus, Anoplophora glabripennis, Anthonomus grandis,
Anthrenus verbasci, Anthrenus falvipes, Ataenius spretulus, Atomaria linearis,

Attagenus unicolor, Bothynoderes punctiveniris, Bruchus pisorum, Callosobruchus
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maculatus, Carpophilus hemipterus, Cassida vittata, Cathartus quadricollis, Cerotoma
trifurcata, Ceutorhynchus assimilis, Ceutorhynchus napi, Conoderus scalaris,
Conoderus stigmosus, Conotrachelus nenuphar, Cotinis nitida, Crioceris asparagi,
Cryptolestes ferrugineus, Cryptolestes pusillus, Cryptolestes turcicus, Cylindrocopturus
adspersus, Deporaus marginatus, Dermestes lardarius, Dermestes maculatus,
Epilachna varivestis, Euvrilletta peltata, Faustinus cubae, Hylobius pales, Hylotrupes
bajulus, Hypera postica, Hypothenemus hampei, Lasioderma serricorne, Leptinotarsa
decemlineata, Limonius canus, Liogenys fuscus, Liogenys suturalis, Lissorhoptrus
oryzophilus, Lophocateres pusillus, Lyctus planicollis, Maecolaspis Jjoliveti, Melanotus
communis, Meligethes aeneus, Melolontha melolontha, Necrobia rufipes, Oberea
brevis, Oberea linearis, Oryctes rhinoceros, Oryzaephilus mercator, Oryzaephilus
surinamensis, Oulema melanopus, Oulema oryzae, Phyllophaga cuyabana, Polycaon
stoutti, Popillia japonica, Prostephanus truncatus, Rhyzopertha dominica, Sitona
lineatus, Sitophilus granarius, Sitophilus oryzae, Sitophilus zeamais, Stegobium
paniceum, Tenebroides mauritanicus, Tribolium castaneum, Tribolium confusum,
Trogoderma granarium, Trogoderma variabile, Xestobium rufovillosum, va Zabrus

tenebrioides.

(5) Bo6 Canh da (Dermaptera). Danh sach khong diy du vé cac loai cu thé

bao gém, nhung khong bi gidi han &, Forficula auricularia.

(6) B0 Gian (Blattaria). Danh sach khong day du cac loai cu thé bao gom,
nhung khong bi gidi han 6, Blattella germanica, Blattella asahinai, Blatta orientalis,
Blatta lateralis, Parcoblatta pennsylvanica, Periplaneta americana, Periplaneta
australasiae, Periplaneta brunnea, Periplaneta fuliginosa, Pycnoscelus surinamensis,

va Supella longipalpa.

(7) B0 Hai canh (Diptera). Danh sach khong day du cac chi cu thé bao gom,
nhung khong bi giéi han &, dedes spp., Agromyza spp., Anastrepha spp., Anopheles
spp., Bactrocera spp., Ceratitis spp., Chrysops spp., Cochliomyia spp., Contarinia spp.,
Culex spp., Culicoides spp., Dasineura spp., Delia spp., Drosophila spp., Fannia spp.,
Hylemya spp., Liriomyza spp., Musca spp., Phorbia spp., Pollenia spp., Psychoda spp.,
Simulium spp., Tabanus spp., va Tipula spp. Danh sach khong day du vé cac loai cu thé
bao gdm, nhung khong bi giéi han &, Agromyza frontella, Anastrepha suspensa,

Anastrepha ludens, Anastrepha obliqua, Bactrocera cucurbitae, Bactrocera dorsalis,
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Bactrocera invadens, Bactrocera zonata, Ceratitis capitata, Dasineura brassicae, Delia
platura, Fannia canicularis, Fannia scalaris, Gasterophilus intestinalis, Gracillia
perseae, Haematobia irritans, Hypoderma lineatum, Liriomyza brassicae, Liriomyza
sativa, Melophagus ovinus, Musca autumnalis, Musca domestica, Qestrus ovis,
Oscinella frit, Pegomya betae, Piophila casei, Psila rosae, Rhagoletis cerasi, Rhagoletis

pomonella, Rhagoletis mendax, Sitodiplosis mosellana, va Stomoxys calcitrans.

(8) Bo Canh nira (Hemiptera). Danh sach khong day du vé céc chi cu thé
bao gdm, nhung khong bi gidi han &, Adelges spp., Aulacaspis spp., Aphrophora spp.,
Aphis spp., Bemisia spp., Ceroplastes spp., Chionaspis spp., Chrysomphalus spp.,
Coccus spp., Empoasca spp., Euschistus spp., Lepidosaphes spp., Lagynotomus spp.,
Lygus spp., Macrosiphum spp., Nephotettix spp., Nezara spp., Nilaparvata spp.,
Philaenus spp., Phytocoris spp., Piezodorus spp., Planococcus spp., Pseudococcus spp.,
Rhopalosiphum spp., Saissetia spp., Therioaphis spp., Toumeyella spp., Toxoptera spp.,
Trialeurodes spp., Triatoma spp., va Unaspis spp. Danh sach khong day da vé cac loai
cu thé bao gdbm, nhung khong bi gidi han 6, Acrosternum hilare, Acyrthosiphon pisum,
Aleyrodes proletella, Aleurodicus dispersus, Aleurothrixus floccosus, Amrasca
biguttula biguttula, Aonidiella aurantii, Aphis fabae, Aphis gossypii, Aphis glycines,
Aphis pomi, Aulacorthum solani, Bactericera cockerelli, Bagrada hilaris, Bemisia
argentifolii, Bemisia tabaci, Blissus leucopterus, Boisea trivittata, Brachycorynella
asparagi, Brevennia rehi, Brevicoryne brassicae, Cacopsylla pyri, Cacopsylla pyricola,
Calocoris norvegicus, Ceroplastes rubens, Cimex hemipterus, Cimex lectularius,
Coccus pseudomagnoliarum, Dagbertus fasciatus, Dichelops furcatus, Diuraphis noxia,
Diaphorina citri, Dysaphis plantaginea, Dysdercus suturellus, Edessa meditabunda,
Empoasca vitis, Eriosoma lanigerum, Erythroneura elegantula, Eurygaster maura,
Euschistus conspersus, Euschistus heros, Euschistus servus, Halyomorpha halys,
Helopeltis antonii, Hyalopterus pruni, Helopeltis antonii, Helopeltis theivora, Icerya
purchasi, Idioscopus nitidulus, Jacobiasca formosana, Laodelphax  striatellus,
Lecanium corni, Leptocorisa oratorius, Leptocorisa varicornis, Lygus hesperus,
Maconellicoccus  hirsutus, Macrosiphum euphorbiae, Macrosiphum  granarium,
Macrosiphum rosae, Macrosteles quadrilineatus, Mahanarva frimbiolata, Megacopta
cribraria, Metopolophium dirhodum, Mictis longicornis, Myzus persicae, Nasonovia

ribisnigri, Nephotettix cincticeps, Neurocolpus longirostris, Nezara viridula,
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Nilaparvata lugens, Paracoccus marginatus, Paratrioza cockerelli, Parlatoria
pergandii, Parlatoria ziziphi, Peregrinus maidis, Phylloxera vitifoliae, Physokermes
piceae, Phytocoris californicus, Phytocoris relativus, Piezodorus guildinii, Planococcus
citri, Planococcus ficus, Poecilocapsus lineatus, Psallus vaccinicola, Pseudacysta
perseae, Pseudococcus brevipes, Quadraspidiotus perniciosus, Rhopalosiphum maidis,
Rhopalosiphum padi, Saissetia oleae, Scaptocoris castanea, Schizaphis graminum,
Sitobion avenae, Sogatella furcifera, Trialeurodes vaporariorum, Trialeurodes

abutiloneus, Unaspis yanonensis, va Zulia entrerriana.

(9) B6 Canh mang (Hymenoptera). Danh sach khong dly du vé cac chi cu
thé bao gbm, nhung khong bi gidi han 6, Acromyrmex spp., Atta spp., Camponotus spp.,
Diprion spp., Dolichovespula spp., Formica spp., Monomorium spp., Neodiprion spp.,
Paratrechina spp., Pheidole spp., Pogonomyrmex spp., Polistes spp., Solenopsis spp.,
Technomyrmex, spp., Tetramorium spp., Vespula spp., Vespa spp., va Xylocopa spp.
Danh sach khong ddy da vé cac loai cu thé bao gdm, nhung khong bi giéi han 6, Athalia
rosae, Atta texana, Caliroa cerasi, Cimbex americana, Iridomyrmex humilis,
Linepithema humile, Mellifera Scutellata, Monomorium minimum, Monomorium
pharaonis, Neodiprion sertifer, Solenopsis invicta, Solenopsis geminata, Solenopsis
molesta, Solenopsis richtery, Solenopsis xyloni, Tapinoma sessile, va Wasmannia

auropunctaia.

(10) Bo6 Canh bing (Isoptera). Danh sach khong loai trir ctia cac chi cu thé
bao gdm, nhung khong bi gidi han &, Coptotermes spp., Cornitermes spp., Cryptotermes
spp., Heterotermes spp., Kalotermes spp., Incisitermes spp., Macrotermes Spp.,
Marginitermes spp., Microcerotermes spp., Procornitermes spp., Reticulitermes spp.,
Schedorhinotermes spp., va Zootermopsis spp. Danh sdch khong loai trir cua cac loai cu
thé bao gébm, nhung khong bi gi6i han &, Coptotermes acinaciformis, Coptotermes
curvignathus, Coptotermes firenchi, Coptotermes formosanus, Coptotermes gestroi,
Cryptotermes brevis, Heterotermes aureus, Heterotermes tenuis, Incisitermes minor,
Incisitermes snyderi, Microtermes obesi, Nasutitermes corniger, Odontotermes
formosanus, Odontotermes obesus, Reticulitermes banyulensis, Reticulitermes grassei,
Reticulitermes flavipes, Reticulitermes hageni, Reticulitermes hesperus, Reticulitermes
santonensis, Reticulitermes speratus, Reticulitermes tibialis, va Reticulitermes

Virginicus.
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(11) B¢ Cénh viy (Lepidoptera). Danh sach khong ddy dii vé céc chi cu thé
bao gdm, nhung khong bi gidi han &, Adoxophyes spp., Agrotis spp., Argyrotaenia spp.,
Cacoecia spp., Caloptilia spp., Chilo spp., Chrysodeixis spp., Colias spp., Crambus
spp., Diaphania spp., Diatraea spp., Earias spp., Ephestia spp., Epimecis spp., Feltia
spp., Gortyna spp., Helicoverpa spp., Heliothis spp., Indarbela spp., Lithocolletis spp.,
Loxagrotis spp., Malacosoma spp., Nemapogon spp., Peridroma spp., Phyllonorycter
spp., Pseudaletia spp., Plutella spp., Sesamia spp., Spodoptera spp., Synanthedon spp.,
va Yponomeuta spp. Danh sach khong day du vé cac loai cu thé bao gbm, nhung khong
bi gi6i han 6,4chaea janata, Adoxophyes orana, Agrotis ipsilon, Alabama argillacea,
Amorbia cuneana, Amyelois transitella, Anacamptodes defectaria, Anarsia lineatella,
Anomis sabulifera, Anticarsia gemmatalis, Archips argyrospila, Archips rosana,
Argyrotaenia citrana, Autographa gamma, Bonagota cranaodes, Borbo cinnara,
Bucculatrix thurberiella, Capua reticulana, Carposina niponensis, Chlumetia
transversa, Choristoneura rosaceana, Cnaphalocrocis medinalis, Conopomorpha
cramerella, Corcyra cephalonica, Cossus cossus, Cydia caryana, Cydia funebrana,
Cydia molesta, Cydia nigricana, Cydia pomonella, Darna diducta, Diaphania nitidalis,
Diatraea saccharalis, Diatraea grandiosella, Earias insulana, Earias vittella,
Ecdytolopha aurantianum, Elasmopalpus lignosellus, Ephestia cautella, Ephestia
elutella, Ephestia kuehniella, Epinotia aporema, Epiphyas postvittana, Erionota thrax,
Estigmene acrea, Eupoecilia ambiguella, Euxoa auxiliaris, Galleria mellonella,
Grapholita molesta, Hedylepta indicata, Helicoverpa armigera, Helicoverpa zea,
Heliothis virescens, Hellula undalis, Keiferia Iycopersicella, Leucinodes orbonalis,
Leucoptera coffeella, Leucoptera malifoliella, Lobesia botrana, Loxagrotis albicosta,
Lymantria dispar, Lyonetia clerkella, Mahasena corbetti, Mamestra brassicae,
Manduca sexta, Maruca testulalis, Metisa plana, Mythimna unipuncta, Neoleucinodes
elegantalis, Nymphula depunctalis, Operophtera brumata, Ostrinia nubilalis, Oxydia
vesulia, Pandemis cerasana, Pandemis heparana, Papilio demodocus, Pectinophora
gossypiella, Peridroma saucia, Perileucoptera coffeella, Phthorimaea operculella,
Phyllocnistis citrella, Phyllonorycter blancardella, Pieris rapae, Plathypena scabra,
Platynota idaeusalis, Plodia interpunctella, Plutella xylostella, Polychrosis viteana,
Prays endocarpa, Prays oleae, Pseudaletia unipuncia, Pseudoplusia includens,

Rachiplusia nu, Scirpophaga incertulas, Sesamia inferens, Sesamia nonagrioides,
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Setora nitens, Sitotroga cerealella, Sparganothis pilleriana, Spodoptera exigua,
Spodoptera frugiperda, Spodoptera eridania, Thecla basilides, Tinea pellionella,

Tineola bisselliella, Trichoplusia ni, Tuta absoluta, Zeuzera coffeae, va Zeuzea pyrina.

(12) B6 An l6ng (Mallophaga). Danh sach khong day du vé cac chi cu thé bao
gbm, nhung khong bi giéi han &, Anaticola spp., Bovicola spp., Chelopistes spp.,
Goniodes spp., Menacanthus spp., va Trichodectes spp. Danh sach khong day da vé cac
chi cu thé bao gém, nhung khong bi gi¢i han &, Bovicola bovis, Bovicola caprae,
Bovicola ovis, Chelopistes meleagridis, Goniodes dissimilis, Goniodes gigas,

Menacanthus stramineus, Menopon gallinae, va Trichodectes canis.

(13) B Canh thing (Orthoptera). Danh sach khong day du vé cac chi cy thé
bao gdm, nhung khong bi gi¢i han &, Melanoplus spp. va Pterophylla spp. Danh sach
khong ddy du v c4c chi cu thé bao gdm, nhung khong bi gidi han &, Acheta domesticus,
Anabrus simplex, Gryllotalpa africana, Gryllotalpa australis, Gryllotalpa brachyptera,
Gryllotalpa hexadactyla, Locusta migratoria, Microcentrum retinerve, Schistocerca

gregaria, va Scudderia furcata.

(14) Bo Rép sap, Mot (Psocoptera). Danh sach khong day du vé céc loai cu
thé bao gdm, nhung khong bi gi¢i han &, Liposcelis decolor, Liposcelis entomophila,

Lachesilla quercus, va Trogium pulsatorium.

(15) B0 Bo chét (Siphonaptera). Danh sach khong day du v& céc loai cu thé
bao gdm, nhung khong bi gi¢i han &, Ceratophyllus gallinae, Ceratophyllus niger,

Ctenocephalides canis, Ctenocephalides felis, va Pulex irritans.

(16) B0 Canh to (Thysanoptera). Danh sach khong day du vé céac chi cu thé
bao gdm, nhung khong bi gi¢i han &, Caliothrips spp., Frankliniella spp., Scirtothrips
spp., va Thrips spp. Danh sach khong dAy du vé cac chi cu thé bao gbdm, nhung khong
bi giéi han &, Caliothrips phaseoli, Frankliniella bispinosa, Frankliniella fusca,
Frankliniella occidentalis, Frankliniella schultzei, Frankliniella tritici, Frankliniella
williamsi, Heliothrips haemorrhoidalis, Rhipiphorothrips cruentatus, Scirtothrips citri,
Scirtothrips dorsalis, Taeniothrips rhopalantennalis, Thrips hawaiiensis, T hrips

nigropilosus, Thrips orientalis, Thrips palmi, va Thrips tabaci.

(17) B® Anh vi (Thysanura). Danh sich khong dy du vé cac chi cu thé bao

gbm, nhung khong bi gidi han 6, Lepisma spp. va Thermobia spp.
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(18) BO Ve (Acarina). Danh sach khong dy du vé cac chi cu thé bao gdm,
nhung khong bi giéi han &, Acarus spp., Aculops spp., Argus spp., Boophilus spp.,
Demodex spp., Dermacentor spp., Epitrimerus spp., Eriophyes spp., Ixodes spp.,
Oligonychus spp., Panonychus spp., Rhizoglyphus spp., va Tetranychus spp. Danh séach
khong diy di vé cac loai cu thé bao gdm, nhung khong bi giéi han 6, Acarapis woodi,
Acarus siro, Aceria mangiferae, Aculops Iycopersici, Aculus pelekassi, Aculus
schlechtendali, Amblyomma americanum, Brevipalpus obovatus, Brevipalpus
phoenicis, Dermacentor variabilis, Dermatophagoides pteronyssinus, Eotetranychus
carpini, Liponyssoides sanguineus, Notoedres cati, Oligonychus coffeae, Oligonychus
ilicis, Ornithonyssus bacoti, Panonychus citri, Panonychus ulmi, Phyllocoptruta
oleivora, Polyphagotarsonemus latus, Rhipicephalus sanguineus, Sarcoptes scabiei,
Tegolophus perseaflorae, Tetranychus urticae, Tyrophagus longior, va Varroa

destructor.

(19) B0 Nhén (Araneae). Danh sdch khong dAy du vé cac chi cu thé bao gdm,
nhung khong bi gi¢i han &, Loxosceles spp., Latrodectus spp., va Atrax spp. Danh sach
khong ddy da vé cac loai cu thé bao gdm, nhung khong bi gidi han &, Loxosceles reclusa,

Latrodectus mactans, va Atrax robustus.

(20) Lop Rét to (Symphyla). Danh sach khong day di vé cac loai cu thé bao

gbm, nhung khong bi gidi han 6, Scutigerella immaculata.

(21) Phén l6p Bo nhay (Collembola). Danh sach khong day du vé céac loai cu
thé bao gf“)m, nhung khong bi gii han &, Bourletiella hortensis, Onychiurus armatus,

Onychiurus fimetarius, va Sminthurus viridis.

(22) Nganh Giun tron (Nematoda). Danh sach khong loai trur cuia cac chi cu
thé bao gdm, nhung khong bi gi6i han &, Aphelenchoides spp., Belonolaimus spp.,
Criconemella  spp., Ditylenchus spp., Globodera spp., Heterodera spp.,
Hirschmanniella spp., Hoplolaimus spp., Meloidogyne spp., Pratylenchus spp., va
Radopholus spp. Danh sach khong loai trir ctia cac loai cu thé bao gdm, nhung khong bi
giéi han &, Dirofilaria immitis, Globodera pallida, Heterodera glycines, Heterodera
zeae, Meloidogyne incognita, Meloidogyne javanica, Onchocerca  volvulus,

Pratylenchus penetrans, Radopholus similis, va Rotylenchulus reniformis.
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(23) Nganh Déng vat thin mém (Mollusca). Danh séch khong day du vé céc
loai cu thé bao gdm, nhung khong bi giéi han &, Arion vulgaris, Cornu aspersum,

Deroceras reticulatum, Limax flavus, Milax gagates, va Pomacea canaliculata.

Nhoém sinh vat hai duge dac biét uu tién cin kiém soat 12 sinh vat hai #n nhua
cdy. Sinh vt giy hai dn nhwya cdy, nhin chung, c6 phan miéng cham va/hodc hut va an
nhua ciy va mo thuc vét bén trong cua cdy. Vi du vé sinh vat hai 4n nhua cdy duogc dic
biét quan tAm trong ndng nghiép bao gbm, nhung khong bi gi¢i han 6, rép vimg, rdy 14,
rép vay, bo tri, rﬁy chéng céanh, réy, rép sap, bo xit, va bo phén tréng. Viducu thé vé
céc BO ma c6 sinh vat hai an nhua cdy duge quan tdm trong nong nghiép bao gbm nhung
khong bi gidi han 6, B Che"iy ran (Anoplura) va Bo Canh nira (Hemiptera). Cac vi du
cu thé v& Bo canh ntra dugc quan tAm trong ndng nghiép bao gdm, nhung khong bi gisi
han &, Aulacaspis spp., Aphrophora spp., Aphis spp., Bemisia spp., Coccus spp.,
Euschistus spp., Lygus spp., Macrosiphum spp., Nezara spp., Rhopalosiphum spp.,
Sogatella spp., Nilaparvata spp., Laodelphax spp., va Nephotettix spp.

Nhom sinh vét hai dugce dac biét vu tién khac cAn kiém soat 13 sinh vat hai 4n
nhua cdy. Sinh vit giy hai céin, nhin chung, ¢6 phan miéng ma cho phép ching cin mo
thuc vat bao gém ré, than, 14, chdi, va mo sinh san (bao gdm, nhung khong bi gi¢i han
& hoa, qua, va hat). Vidu vé sinh vt hai can duoc dic biét quan tim trong ndng nghiép
bao g@)m, nhung khong bi gidi han &, sdu budm, bo canh cung, chiu chiu, va cao cao.
Vi du cu thé vé cac Bo ma cd sinh vat hai cin dugc quan tAm trong ndng nghiép bao
gdm nhung khong bi giéi han 6, Bo Cénh cimg (Coleoptera) va Bo Canh vy
(Lepidoptera). Cac vi du cu thé v& bd canh ctimg duoc quan tAm trong nong nghi€p bao
gbm, nhung khong bi gi6i han &, Anthonomus spp., Cerotoma spp., Chaetocnema Spp.,
Colaspis spp., Cyclocephala spp., Diabrotica spp., Hypera spp., Phyllophaga spp.,
Phyllotreta spp., Sphenophorus spp., Sitophilus spp.

Cum tir "lwgng hiru hiéu dé diét sinh vat hai" c6 nghia 1a luong cla chat diét
sinh vat hai cAn dé dat duoc tac dung co thé quan sat théy trén sinh vat hai, vi du, cac
tac dung hoai tu, chét, cham phat trién, ngin chan, loai b, tiéu diét, hodc theo cach khac
lam gidm su xuét hién va/hoic hoat tinh cta sinh vét hai & dia diém. Tac dung nay c6
thé xoay chuyén khi quan thé sinh vat hai bi ddy 1bi khoi dia diém, sinh vat hai bj lam
mét kha nang O, hodc xung quanh, dia diém, va/hodc sinh vat hai bi tiéu diét 6, hodc

xung quanh, dia diém. TAt nhién, dang két hop clia cac tc dung nay c6 thé xay ra. Nhin
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chung, quén thé sinh vat hai, hoat tinh, hodc cé hai dugc mong mudn 13 giam di hon nam
muoi phan trdm, t5t hon 13 hon 90 phan trim, va 5t nhat 1a hon 99 phén trim. Nhin
chung, lvgng hitu hi¢u dé diét sinh vat hai, dé ding trong ndng nghiép, nim trong
khoéng tir khoang 0,0001 gam cho mdi hecta dén khoang 5000 gam cho mdi hecta, t6t
hon 13 tir khoang 0,0001 gam cho mdi hecta dén khoang 500 gam cho mdi hecta, va
tham chi tdt hon nita 1a tir khoang 0,0001 gam cho mdi hecta dén khoang 50 gam cho
mdi hecta. Ngoai ra, ¢b thé str dung khoang 150 gam/ha dén 250 gam/ha dé chdng sinh

vat hai.
M3 ta chi tiét sang ché
Sang ché boc 10 phan tr N-(3-clo-1-(pyridin-3-yl)-1H-pyrazol-4-yl)-2-
(metylsulfonyl) propanamit:

Coéng thirc Mot con dwoc goi la F1

Cong thtirc Mot co thé tdn tai & cac dang ddng phan hinh hoc hodc quang hoc khac nhau
hodc cac dang hd bién khac nhau. Mot hodc nhidu tAm bat dbi xung coO thé c6 mit trong
truong hop Cong thire Mot ¢d thé ¢6 mat dudi dang cc chat ddng phan d6i anh tinh
khiét, hén hop cla cac chét dong phan dbi anh, cic chit ddng phan khong doi quang
tinh khiét hodc hdn hop cia cac chét ddng phan khong dbi quang. Ngudi ¢6 hiéu biét
trung binh trong linh vuc hiéu rd rdng mot chat ddng phan 1ap thé c6 thé c6 hoat tinh
cao hon so véi céc chat ddng phan lap thé khac. Cac chit ddng phén 1ap thé riéng 1€ c6
thé thu dugc bang quy trinh tdng hop chon loc da biét, bang quy trinh tdng hop thong
thuong bang cach st dung nguyén liéu bt diu da phan giai, hodc bang quy trinh phan
giai thong thuong. Tam cua sy hd bién hoa c6 thé c6 mit. Sang ché bao ham tat ca cac
chét dﬁ“)ng phan, chit hd bién, va hdn hop clia ching, & tAt ca cac ti 16. Cac cAu truc duoc
boc 10 trong ban md ta nay co thé duoc vé chi & mot dang hinh hoc cho 16 rang, nhung

dugc du kién d@é thé hién tt ca cac dang hinh hoc clia phan ti.

Téng hop Cong thire Mot (F1)
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Nguyén liéu ban dau, cht phan tmg va dung méi thu duoc tir cac ngudn thuong
mai duge st dung ma khong cin tinh ché thém. Dung mdi khan duoc mua duéi dang
Sure/Seal™ tir Aldrich va dugc st dung nhu nhan dugc. Piém néng chay thu duoc trén
thiét bj diém néng chay mao din Thomas Hoover Unimelt hodc Hé théng diém néng
chay ty dong OptiMelt tir Stanford Research Systems va khong duoc hiéu chinh. Cac vi
du st dung "nhiét d6 phong" dugc thuc hién trong phong thi nghiém dugc didu hoa
khong khi véi nhiét do nam trong khoang tir khoang 20°C dén khoang 24°C. Phan t&
duge néu bang tén da biét cia ching, dugc dit tén theo chuong trinh dit tén trong ISIS
Draw, ChemDraw, hodc ACD Name Pro. Néu cac chuong trinh nay khong thé dit tén
phén tr, phan tt ndy duoc goi tén bang cach str dung quy tic dat tén thong thuong. D
liéu phd '"H NMR 14 theo phin triéu (8) va dugc ghi nhan & 300, 400, 500, hoic 600
MHz; dit liéu phd *C NMR 1a theo phan triéu (5) va duoc ghi nhan & 75, 100, hogic 150
MHz; va dit liéu phd F NMR 1a theo phan triéu (8) va duoc ghi nhan & 376 MHz, trir
khi c6 chi dan khéc.

Ngudi ¢ hiéu biét trung binh trong linh vuc s& nhén ra rang c6 thé dat duoc viée tong
hop phéan tir mong mudn bang cach thuc hién mot sd bude ciia con duong téng hop theo
thir tw khac vé6i tha tu dd duge mo ta. Ngudi 6 hiéu biét trung binh trong linh vuc cling
s€ nhin ra réng c6 thé thuc hién sy hoan ddi nhém chie tiéu chuén hodc phén ing thé
trén phan tr mong mudn dé dua vao hodc cai bién phan tir thé.

Vi du 1: Piéu ché 3-clo-1-(pyridin-3-yl)-1H-pyrazol-4-amin (C5)

Cl

/N\j\ Pd, HCI, Et3SiH N= (Boc),0
HN. N0, AN _Z~~NH, oHCI
EtOH THF
c1 c2
I
- | N cl
N=
N—= N/ / Boc TFA, DCM
/ Boc NN A ~N
HN A ~N" /
H _
c3 N ca

Cl
/N_
N/
C5
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Buéc 1 - Diéu ché 3-clo-1H-pyrazol-4-amin hydroclorua (C2): Binh cau day tron ba cd
dung tich 2 lit (L) dugc gén véi thiét bj khudy ting trén, dau do nhiét do, phéu bo sung
va diu din khi nito. Binh ba c6 nay di dugc bd sung etanol (600 mililit (mL)) va 4-
nitro-1H-pyrazol (C1; 50,6 gam (g), 447 milimol (mmol)). Dung dich nay dugc bd sung,
trong mot phén, axit clohydric ddc (HC; 368 mL) (luu y: téa nhiét nhanh tir 15°C dén
39°C), va hdn hop thu duge dugc lam sach bang nito (N2) trong 5 phut (min). Paladi
trén nhom oxit (5% khéi luong/khdi lugng) (2,6 g) duge bd sung, va hén hop duge
khudy & nhiét do phong trong khi trietylsilan (208 g, 1789 mmol) dugc bd sung vao ting
giot trong 4 gi¢r (h). Hon hop phén (g ma dugc bt diu ty néng dén tir 35°C dén 55°C
trong 2 gio, duoc khudy trong tong cong 16 gio. Hon hop dugc loc chan khong qua nut
Celite®, va thu dugc hdn hop hai pha. Hn hop hai pha niy duge chuyén sang phéu
chiét, 16p nude dudi cung duge thu gom va 1am bay hoi quay (60°C, 50 mmHg) dén kho
kiét v&i su hd tro cta axetonitril (3 x 350 mL). Chét rin mau vang thu duogc dugc tao
huyén pht trong axetonitril (150 mL) va dé yén trong 2 gid & nhiét do phong, sau do l1a
1 gio & 0°C trong tu lanh. Chét rén duoc loc va rira bang axetonitril (100 mL) dé thu
duoc hop chét tiéu d& dudi dang chat rén mau tréng (84 g, hiéu sudt 97%, do tinh khiét
80%): mp 190—193°C; "H NMR (400 MHz, DMSO-de) 8 10,46 — 10,24 (br s, 2H), 8,03
(s, 0,54H), 7,75 (s, 0,46H), 5,95 (br s, 1H); "C-NMR (101 MHz, DMSO-ds) 5 128,24,
125,97, 116,71.

Budc 2 - Didu ché tert-butyl (3-clo-1H-pyrazol-4-yl)cacbamat (C3): Binh cdu déy tron
2 L duoc bd sung 3-clo-1H-pyrazol-4-amin hydroclorua (C2; 100 g, 649 mmol) va
tetrahydrofuran (THF; 500 mL). Hon hop nay dugc bd sung tudn tu fert-butyl dicacbonat
(156 g, 714 mmol), natri bicacbonat (120 g, 1429 mmol) va nudc (50,0 mL). Hon hop
nay dugc khudy trong 16 gid, duge pha loang bang nude (500 mL) va etyl axetat
(EtOAc; 500 mL) va duoc chuyén sang phéu chiét. Diu nay tao ra ba 16p: a) 16p dudi
cung - chét két tha sén sét mau tring; b) 16p gitra - chét 16ng mau vang nhat; va c) 16p
trén cung - chat 1ong hitu co mau néu vang. Céc pha dugc tach ra, thu thap cac 16p dudi
clng va gifta (tre 13, pha nudc) v6i nhau. Pha nuée duge chiét bang EtOAc (2 x 200
mL), va céc chét chiét hitu co duogc két hop, dugc rira b?mg nuée mudi (200 mL), dugc
lam kho b%mg natri sulfat khan, duoc loc va cod dédc béng cach lam bay hoi quay dé tao
ra ddu diic c6 mau nau vang (160 g). Déu dic nay dugc tao huyén phu trong hexan (1000

mL) va dugc khudy & 55°C trong 2 gio. Diéu nay tao ra huyén phit mau nau nhat. Hon
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hop dugce lam lanh dén 0°C, va chét ran duoc thu gom bang cach loc chan khong va
dugc rira bang hexan (2 x 10 mL). Mau dugc lam kho trong khong khi dén khéi luong
khong dbi dé thu duoc hop chit tieu d& du6i dang chét ran mau niu nhat (103 g, hiéu
suét 72%, do tinh khiét 80%): mp 137-138°C; 'H NMR (400 MHz, CDCls) 8 10,69 (s,
1H), 7,91 (s, 1H), 1,52 (s, 9H).

Buéc 3 - Diéu ché fert-butyl (3-clo-1-(pyridin-3-yl)-1H-pyrazol-4-yl)cacbamat (C4):
Binh ciu day tron ba ¢ dung tich 2 L kho duogc trang bi méay khudy co hoc, dau dan khi
nito, nhiét ké va binh ngung hdi lvu. Binh nay duge bd sung 3-iodopyridin (113 g, 551
mmol), fert-butyl (3-clo-1H-pyrazol-4-yl) cacbamat (C3; 100 g, 459 mmol), kali
photphat dang bot (195 g, 919 mmol) va clorua dong (3,09 g, 23 mmol). Axetonitril (1
L) va N',N*-dimetyletan-1,2-diamin (101 g, 1149 mmol) dugc bd sung tudn tu, va hdn
hop dugc dun nong dén 81°C trong 4 git. Hon hop duoc lam ngudi dén nhiét @ phong
va duge loc qua 16p Celite®. Dich loc duoc chuyén vao binh Erlenmeyer 4 L dugc trang
bi may khudy co hoc va dugc pha loang bang nude cho dén khi tdng thé tich khoang 4
L. Hon hop dugc khudy trong 30 phut ¢ nhiét d6 phong va chét ran tao thanh dugc thu
bang cach loc chan khong. Chét rén duoc rira bang nudc va sy kho trong 10 trong vai
ngay trong chan khéng & 40°C dén khi lugng khong doi dé tao ra hop chét tiéu dé dudi
dang chét rn tan (117,8 g, hiéu sudt 87%, do tinh khiét 80%): mp 140-143°C; 'HNMR
(400 MHz, CDCl3) 5 8,96 (s, 1H), 8,53 (dd, /=4,7, 1,2 Hz, 1H), 8,36 (s, 1H), 7,98 (ddd,
J=183,27, 1,4 Hz, 1H), 7,38 (dd, J = 8,3, 4,8 Hz, 1H), 6,37 (s, 1H), 1,54 (s, 9H);
ESIMS m/z 338 ([M-£-Bu]"), 220 ([M-O-z-Bu]).

Bu6e 4 - Didu ché 3-clo-1-(pyridin-3-yl)-1H-pyrazol-4-amin (CS): Axit trifloaxetic
(TFA; 6,79 mL) da bd sung vao tert-butyl (3-clo-1-(pyridin-3-yl)-1H-pyrazol-4-
yl)cacbamat (C4; 2 g, 6,79 mmol) trong diclometan (DCM; 6,79 mL), va hdn hop duge
khudy & nhiét do phong trong 2 git. Toluen (12 mL) dugc bd sung, va hon hop phan
tmg duoc cd ddc trong chdn khong dén gén kho kiét. Hon hop phan tng da c6 déc dugc
d6 vao phéu chiét chtra natri bicacbonat nudce bao hoa va duge chiét bang DCM (3 x 10
mL). Céc 16p hitu co két hop duogc cd dac dé tao ra hop chét tiéu dé duéi dang chét ran
mau trang (0,954 g, 72%): mp 137,9-139,9°C; '"H NMR (400 MHz, CDCl3) 6 8,84 (d, J
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= 2.4 Hz, 1H), 8,50 (dd, J=4,7, 1,4 Hz, 1H), 7.95 (ddd, J = 8,3, 2,7, 1.5 Hz, 1H), 7,52
(s, 1H), 7,37 (ddd, J= 8,4, 4,7, 0,7 Hz, 1H), 3,18 (s, 2H); ESIMS m/z 196 ([M+H]").

Vi du 2: Dilu ché  N-(3-clo-1-(pyridin-3-yl)-1H-pyrazol-4-yl)-2-
(metylsulfonyl)propanamit (Cong thirc Mgt)
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Buée 1 - Didu ché N-(3-clo-1-(pyridin-3-yl)-1H-pyrazol-4-yl)-2-(metylthio)propanamit
(C7): Huyén phu 3-clo-1-(pyridin-3-yl)-1H-pyrazol-4-amin (C5; 0,1 g, 0,514 mmol) va
axit 2-(metylthio)propanoic (C6; 0,185 g, 1,541 mmol) trong DCM (1,713 mL) dugc bd
sung tudn tu N,N-dimetylpyridin-4-amin (0,220 g, 1,798 mmol) va N/-((etylimino)
metylen)-N3,N3-dimetylpropan-1,3-diamin hydroclorua (0,305 g, 1,593 mmol). Hoén
hop phan (g duge khudy & nhiét o moi truong trong 18 gidr va duge cd ddc. Tinh ché
bang séc ky silica gel (0-100% EtOAc/hexan) cho hop chit tiéu dé du6i dang chét rin
mau tring (116 mg, 72%): mp 129-132°C; '"H NMR (400 MHz, CDCl3) 6 8,98 (d, J =
2,4 Hz, 1H), 8,63 (s, 1H), 8,58 — 8,53 (m, 1H), 8,03 —7,96 (m, 1H), 7,43 — 7,37 (m, 1H),
3,59 — 3,48 (m, 1H), 2,18 (s, 3H), 1,59 (d, J= 7.3 Hz, 3H); ESIMS m/z 297 ([M+1]").

Buéc 2 - Diéu ché N-(3-clo-1-(pyridin-3-yl)-1H-pyrazol-4-yl)-2-(metylsulfonyl)
propanamit (Cong thirc M§t): Binh ciu day tron 100 mL dugc bd sung N-(3-clo-1-
(pyridin-3-yl)-1H-pyrazol-4-yl)-2-(metylthio)propanamit (C7; 882 mg, 2,97 mmol),
axit axetic (6,0 mL) va natri perborat tetrahydrat (915 mg, 5,94 mmol). Hon hop phan
ung dugce khudy qua dém trong moi trudng tro trong khéi gia nhiét dugc lam 4m dén
50°C. Sau d6, hdn hop phan tng duoc db vao dung dich nuéc mudi va chiét bang DCM
(3 x20 mL). Cac chét chiét hitu co két hop duoc 1am kho trén magie sulfat, duoc loc va

dugc co dédc. Tinh ché cin thu dugc bang sic ky silica gel (0—10% metanol trong DCM)
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cho hop chét tidu d& dudi dang bot trang (734 mg, 74%): 'H NMR (400 MHz, DMSO-
ds) 8 10,41 (s, 1H), 9,07 (d, J=2,7 Hz, 1H), 8,94 (s, 1H), 8,55 (dd, J=4,7, 1,4 Hz, 1H),
8,23 (ddd, J = 8,4, 2,8, 1,4 Hz, 1H), 7,55 (ddd, J=8,4,4.8,0,7 Hz, 1H), 4,41 (q, /= 7.0
Hz, 1H), 3,07 (s, 3H), 1,57 (d, J = 7,1 Hz, 3H); ESIMS m/z 329 ((M+H]"); IR (mang
méng) 1680 cm™!.

Téng hop cac phin ti so sanh

Vi du 3: Diéu ché 3-clo-N-metyl-1-(pyridin-3-yl)-1H-pyrazol-4-amin (C9)

cli Cl
Né\ /Boc I’\l/ /CH3
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| X
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Budc 1 - Didu ché ferr-butyl (3-clo-1-(pyridin-3-yl)-1H-pyrazol-4-yl)(metyl)cacbamat
(C8): Dung dich fert-butyl 3-clo-1-(pyridin-3-yl)-1H-pyrazol-4-ylcacbamat (C4; 1,0 g,
3,39 mmol) trong N, N-dimetylformamit (16,96 mL) ¢ 0°C duogc bd sung natri hydrua
(0,163 g, 4,07 mmol). Sau 30 phut, binh dugc lJam 4m dén nhiét d6 mdi trudng xung
quanh va hon hop phén tng duoc khudy trong 30 phut nita. Iodometan (0,232 mL, 3,73
mmol) dugc thém vao binh, va hdn hop phan ung dugc khudy & nhiét ¢ moi truong
trong 2 gid. Phan ng duogc lam ngung bang cach thém amoni clorua bio hoa. Hén hop
phan tng dugc chiét hai 14n v6i fert-butyl metyl ete. L6p hiru co duge lam kho qua natri
sunfat, dugc loc va dugce co dic. Tinh ché qua sic ky cot silica (0-100% EtOAc/hexan)
cho hop chit tiéu dé dué6i dang dau mau vang (983 mg, 94%): "H NMR (400 MHz,
CDCL) & 8,91 (d, J= 2,5 Hz, 1H), 8,64 — 8,48 (m, 1H), 8,01 (d, /= 7,5 Hz, 1H), 7,90
(s, 1H), 7,41 (dd, J = 8,3, 4,8 Hz, 1H), 3,23 (s, 3H), 1,58 — 1,25 (m, 9H); ESIMS m/z
309 ([M+H]"); IR (mang méng) 1693 cm".

Budc 2 - Didu ché 3-clo-N-metyl-1-(pyridin-3-yl)-1H-pyrazol-4-amin (C9): zer-butyl
3-clo-1-(pyridin-3-yl)-1 H-pyrazol-4-yl(metyl)cacbamat (C8; 1,65 g, 5,34 mmol) trong
DCM (5,4 mL) duoc bd sung axit trifloaxetic (TFA; 5,4 mL) va dung dich dugc khudy
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& nhiét dd phong trong 1 gid. Toluen dugc thém vao va hdn hop phan ng dugc co dic
trong chdn khéng dén gén kho kiét. Hon hop phéan tmg da cb dac dugc dd vao phéu chiét
chira natri bicacbonat bao hoa va hdn hop nay duge chiét bang EtOAc (3 x 20 mL). Céc
chét chiét duogc két hop, duoc lam kho qua magie sulfat, dugc loc, va duoc ¢cod dén kho
kiét. Hop chét tidu d& duoc tach dudi dang chat rén mau vang nhat (0,92 g, 83%): mp
108—118°C; 'H NMR (400 MHz, CDCl3) & 8,88 (d, J= 2,4 Hz, 1H), 8,48 (dd, /= 4.7,
1,4 Hz, 1H), 7,96 (ddd, J = 8,3, 2,7, 1,4 Hz, 1H), 7,41 — 7,29 (m, 2H), 2,87 (s, 3H);
EIMS m/z 208.

Vi du 4: Didu ché N-(3-clo-1-(pyridin-3-yl)-1H-pyrazol-4-yl)-N-metyl-2-
(metylsulfonyl)propanamit (Vi du so sanh 1 con dwgc goi la CEI)
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WN /T NH ~ CHs CGb,. @{/N Vs \CH3 3
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N
Vidusosanh i
Busc 1 - Ditu ché  N-(3-clo-1-(pyridin-3-yl)-1H-pyrazol-4-yl)-N-metyl-2-

(metylthio)propanamit (C10): Dung dich axit 2-(metylthio)propanoic (C 6; 481 mg,
4,00 mmol) trong DCM (6 mL) duoc bd sung oxalyl diclorua (0,384 mL, 4,40 mmol)
va mot giot dimetylformamit. Quan sat thdy sui bot manh va tiép tuc khudy trong 30
phat. Hdn hop phan tng axyl clorua tho (Céb) dugc cd trong chan khéng dén gan kho
kiét. Hon hop phan tmg cd dac (C6b) dugc hoa tan trong DCM (3 mL) va duoc bd sung
tir tir (trong ~ 5 phut) vao dung dich da lanhlanh cta 3-clo-N-metyl-1-(pyridin-3-yl)-1H-
pyrazol-4-amin (C9; 417 mg, 2 mmol) va N-etyl-N-isopropylpropan-2-amin (0,751 mL,
4,40 mmol) trong DCM (3 mL). Dung dich mau cam dém thu duge dugc lam am tir t
dén nhiét do phong trong 0,5 gio va duge khudy & nhiét do mdi truong trong 1,5 gio.
Hon hop phan ang dugc lam ngung bang cach thém dung dich natri bicacbonat bao hoa.

Hon hop phén tng duogc chiét bang DCM (3 x 10 mL). Tinh ché can bang sic ky silica
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gel (0-100% EtOAc/hexan) cho hgp chét tieu dé dudi dang chét ran mau tring (495 mg,
76%): mp 128-133°C; 'H NMR (400 MHz, CDCl3) 3 8,94 (d, /= 2,4 Hz, 1H), 8,62 (d,
J=3,8 Hz, 1H), 8,15 (s, 1H), 8,03 (d, J = 8,3 Hz, 1H), 7,46 (dd, J = 8.3, 4,8 Hz, 1H),
3,34 (q, J= 6,8 Hz, 1H), 3,26 (s, 3H), 2,10 (s, 3H), 1,45 (d, J=6,9 Hz, 3H); ESIMS m/z
311 ((M+179).

Buéc 2 - Didu ché N-(3-clo-1-(pyridin-3-yl)-1H-pyrazol-4-yl)-N-metyl-2-
(metylsulfonyl)propanamit (Vi du so sanh 1): Lo 20 mL dugc b sung tuan ty N-(3-clo-
1-(pyridin-3-yl)-1H-pyrazol-4-yl)-N-metyl-2-(metylthio)propanamit (C10; 306 mg,
0,985 mmol), axit axetic (2 mL) va natri perborat tetrahydrat (333 mg, 2,17 mmol).
Dung dich dugc gia nhiét & 65°C trong 3 gio, dugc lam lanh va lam nging bing cach
bd sung tir tir dung dich natri bicacbonat bdo hoa. Dung dich dugc chiét bang DCM (3
x 10 mL), va céc chét chiét hitu co két hop duge 1am khd va dugc c6 ddc. Tinh ché hon
hop thu dugc bang sdc ky silica gel (0-10% metanol trong DCM) cho hop chét tiéu dé
duéi dang chét rin mau tring nhat (221 mg, 62%): "H NMR (400 MHz, CDCL) § 8,97
(dd, J=2.,7,0,7 Hz, 1H), 8,64 (dd, J=4.7, 1,5 Hz, 1H), 8,22 (s, 1H), 8,00 (ddd, J = 8.4,
2.7, 1,5 Hz, 1H), 7,45 (ddd, J = 8,4, 4,8, 0,8 Hz, 1H), 4,14 — 3,94 (m, 1H), 3,33 (s, 3H),
3,02 (d, J= 0,8 Hz, 3H), 1,65 (d, J= 7,0 Hz, 3H); ESIMS m/z 343 (IM+179); IR (mang
mong) 1657 cm™.

Vi du 5: WDiéu ché N-(3-clo-1-(pyridin-3-yl)-1H-pyrazol-4-yl)-N-metyl-2-
(metylsulfonyl)axetamit (Vi du so sanh 2 con dwgc goi la CE2):

NaBO,
- . /

i
— CH;
ACOH N

Vidu so sanh 2

Buéc 1 - Ditu ché N-(3-clo-1-(pyridin-3-yl)-1H-pyrazol-4-yl)-N-metyl-2-
(metylthio)axetamit (C12): Lo 20 mL dugc bd sung tudn tu 3-clo-N-metyl-1-(pyridin-
3-yl)-1H-pyrazol-4-amin (C9; 417 mg, 2 mmol), axit 2-(metylthio)axetic (C11; 318 mg,
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3 mmol), NI-((etylimino)metylen)-N3,N3-dimetylpropan-1,3-diamin hydroclorua (767
mg, 4 mmol), N,N-dimetylpyridin-4-amin (611 mg, 5 mmol), va dicloetan (6 mL). Dung
dich dugc khudy ¢ nhiét do phong trong 18 gi¢ va duoc c6 déc. Tinh ché bang sic ky
silica gel (0-100% EtOAc/hexan) tao ra hop chét & tiéu dé 1a diu mau vang nhat (517
mg, 83%): '"H NMR (400 MHz, CDCls) 8 8,95 (d, J=2.5 Hz, 1H), 8,62 (dd, J= 48,14
Hz, 1H), 8,13 (s, 1H), 8,04 (ddd, J=8.,3, 2,7, 1,4 Hz, 1H), 7,50 — 7,43 (m, 1H), 3,26 (s,
3H), 3,12 (s, 2H), 2,24 (s, 3H); *C NMR (101 MHz, CDCl;) 6 170,00, 148,61, 140,15,
140,03, 135,68, 126,56, 126,42, 125,33, 124,15, 37,16, 34,94, 16,22; ESIMS m/z 297
(IM+H]".

Buéc 2 - Didu ché N-(3-clo-1-(pyridin-3-yl)-1H-pyrazol-4-yl)-N-metyl-2-
(metylsulfonyl)axetamit (Vi du so sanh 2): Lo 7 mL dugc bd sung tuan ty N-(3-clo-1-
(pyridin-3-yl)-lH—pyrazol-4-y1)-N—metyl-2-(metylthio)axetamit (C12; 262 mg, 0,883
mmol), axit axetic (1,5 mL) va natri perborat tetrahydrat (299 mg, 1,942 mmol). Hon
hop dugc khudy & 65°C trong 2 gid, sau do duoc lam nging bang cach thém dung dich
natri bicacbonat bdo hoa. Hon hop phan tmg duoc chiét bang DCM (3 x 10 mL). Céc
chét chiét hitu co két hop duoc 1am kho va duge cd dac. Tinh ché hdn hop thu duge
bang sic ky silica gel (0-10% metanol trong DCM) thu dugc hop chit tiéu dé dudi dang
chét ban rin mau tring (192 mg, 62,8%): 'H NMR (500 MHz, CDCl3) § 8,97 (d, J=2,6
Hz, 1H), 8,64 (dd, J = 4,9, 1,3 Hz, 1H), 8,24 (s, 1H), 8,00 (ddd, J = 8.4, 2,8, 1,4 Hz,
1H), 7,45 (dd, T = 8,4, 4,8 Hz, 1H), 3,96 (s, 2H), 3,33 (s, 3H), 3,20 (s, 3H); ESIMS m/z
329 (IM+H]"); IR (mang méng) 1664 cm™.

Vi du 6: Diéu ché N-(3-clo-1-(pyridin-3-yl)-1H-pyrazol-4-yl)-2-
(metylsulfonyl)axetamit (Cong thirc Hai con dwgc goi 1a CE3)
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Bugc 1 - Didu ché N-(3-clo-1-(pyridin—3-yl)-1H-pyraz01-4-y1)-2-(metylthio)axetamit
(C14): Huyén phii 3-clo-1-(pyridin-3-yl)-1H-pyrazol-4-amin (CS; 1,0 g, 5,14 mmol),
N,N-dimetylpyridin-4-amin (628 mg, 5,14 mmol), va axit 2-(metylthio)axetic (C13; 654
mg, 6,17 mmol) trong dicloetan (6 mL) dugc bd sung N1-((etylimino)metylen)-N3,N3-
dimetylpropan-1,3-diamin hydroclorua (1,477 mg, 7,71 mmol). Hon hop phan tng duge
khudy & nhiét 46 moi trudng xung quanh trong 24 gio. Hon hop nay dugc pha lodng
biang DCM va dugc rira bang amoni clorua nudc bdo hoa va nudc mudi, duge 1am kho
trén magie sunfat, va dugc cd dac trong chdn khong dé thu duoc gdm mau nau. Tinh
ché gém bing sdc ky silica gel (DCM-metanol) cho hop chét tiéu d& dudi dang chat ran
mau tréng (1,268 g, 87%): 'H NMR (400 MHz, CDCl3) 4 9,06 — 8,90 (m, 1H), 8,74 (s,
1H), 8,64 (s, 1H), 8,57 — 8,45 (m, 1H), 8,05 — 7,90 (m, 1H), 7,46 — 7,33 (m, 1H), 3,41
(s, 2H), 2,24 (s, 3H); ESIMS m/z 283 ([M+H]").

Bugc 2 - Didu  ché  N-(3-clo-1-(pyridin-3-yl)-1H-pyrazol-4-yl)-2-
(metylsulfonyl)axetamit (Cong thirc hai): Dung dich N—(3-¢10-1-(pyridin—3-yl)-1H-
pyrazol-4-yl)-2-(metylthio) axetamit (C14; 160 mg, 0,566 mmol) trong axit axetic (1,5
mL) duoc bd sung natri perborat tetrahydrat (183 mg, 1,188 mmol). Hon hop phéan tng
dugc khudy & 60°C trong 2 gid. Hon hop phan ung dugc lam lanh va sau d6 duge a6
vao luong du dung dich natri bicacbonat bédo hoa va dugc chiét bang DCM. Tinh ché
cin thu duge bang séc ky silica gel (0-10% metanol trong DCM) cho hop chét tidu dé
dudi dang chét rin mau tréng (101 mg, 53,9%) va N-(3-clo-1-(pyridin-3-yl)-1H-pyrazol-
4-y1)-2-(metylsulfinyl)axetamit (C15) & dang chét rén mau tring (40 mg, 22,5%).

N—(3-clo-1-(pyridin—3—yl)—1H—pyrazol—4-yl)-2-(metylsulfonyl)axetamit (Cong thirc
hai): '"H NMR (300 MHz, CDCl3) § 8,95 (dd, J=2.7, 0,8 Hz, 1H), 8,66 (d, J= 0,6 Hz,
1H), 8,53 (dd, J = 4,8, 1,4 Hz, 1H), 8,04 (ddd, J = 8.4, 2,7, 1.4 Hz, 1H), 7,45 (ddd, J =
8.3, 4,8, 0,7 Hz, 1H), 4,23 (q, J= 0,8 Hz, 2H), 3,21 (t, J= 0,8 Hz, 3H); ESIMS m/z 315
([M+H]"); IR (mang moéng) 1677 cm.

N—(3—clo-1-(pyridin—3-yl)-1H—pyrazol-4-yl)-2—(metylsulﬁnyl)axetamit (C15): 'H NMR
(300 MHz, CDCl3) & 8,95 (dd, J=2,7, 0,8 Hz, 1H), 8,65 (d, /= 0,7 Hz, 1H), 8,53 (dd,
J=428, 1,4 Hz, 1H), 8,04 (ddd, J=8,4,2,7, 1,5 Hz, 1H), 7,45 (ddd, /= 8,4, 4.8, 0,8 Hz,
1H), 3,93 (d, J = 13,9 Hz, 1H), 3,71 (d, J= 13,8 Hz, 1H), 2,80 (s, 3H); ESIMS m/z 299
([M+H]"); IR (mang méng) 1673 cm.
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Vi du 7: Diéu ché N-(3-clo-1-(pyridin-3-y1)-1H-pyrazol-4-yl)-2-
(metylsulfonyl)axetamit (Céng thirc Ba con dwgre goi la CE4)
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Budc 1 - Didu ché 2-metyl-2-(metylthio)propanoyl clorua (C17): Binh céu day tron 100
mL duogc nap etyl 2-metyl-2-(metylthio)propanoat (C16; 500 mg, 3,08 mmol), lithi
hydroxit hydrat (400 mg, 9,53 mmol), THF (6,0 mL), metanol (2,0 mL) va nudc (2,0
mL). Hon hop phan tng dugc phép khudy & nhiét d6 phong qua dém. Hon hop sau phan
tmg dugc tao thanh c6 tinh axit bang 2 HCI (N) thuong va duge chiét bang EtOAc (3 x
15 mL). Cac chét chiét hitu co két hop duogc 1am kho trén magie sulfat, dugc loc va duoc

co ddc.

Hop chit tiéu d8 c6 théd duoc didu ché tir axit & trén nhu trong tai liéu Liu, Aiping; Ren,
Yeguo; Huang, Lu; Pei, Hui; Hu, Zhibin; Lin, Xuemei; Cheng, Sixi; Huang, Mingzhi;
Zhu, Xiaoxing; Wei, CN Tianlong 101928271, 2010. N6 dugc phan 1ap (khong cén tinh
ché) duéi dang chit ran khong mau (394 mg, 83%): 'H NMR (500 MHz, DMSO-ds) 6
2,05 (s, 3H), 1,39 (s, 6H); 3C NMR (126 MHz, DMSO-ds) 5 174,01, 45,08, 24,31,
11,73; IR (mang méng) 3394, 1652, 1204, 1040, 1024, 995 cml.

Buéc 2 - Didu ché N-(3-clo-1-(pyridin-3-yl)-1H-pyrazol-4-yl)-2-metyl-2-
(metylthio)propanamit (C18): Binh cu day tron dung tich 50 mL duoc nap bang 2-
metyl-2-(metylthio)propanoyl clorua tir Budc 1 (C17; 200 mg, 1,310 mmol), 3-clo-1-
(pyridin-3-yl)-1H-pyrazol-4-amin (CS; 255 mg, 1,310 mmol) va dicloetan (6,552 mL).
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N-Etyl-N-isopropylpropan-2-amin (456 pL, 2,62 mmol) dugc bd sung vao trong moi
truong tro. Hon hgp phan tng duge phép khudy & nhiét do phong trong 3 gio va dugc
cd dic. Phan tng dugce lam dung bang cach db vao dung dich nudc mudi, va hdn hop
phén tng dugc chiét bang DCM (2 x 15 mL). Céc chat chiét hitu co két hop dugc lam
kho trén magie sulfat, duoc loc va duoc c6 dic. Tinh ché can tao thanh bing sic ky silica
gel (0-80% EtOAc/hexan) cho hop chét tiéu dé dudi dang cin mau da cam nhat (191
mg, 46,4%): '"H NMR (400 MHz, DMSO-de) 8 9,37 (s, 1H), 9.07 (dd, /= 2.8, 0,7 Hz,
1H), 8,78 (s, 1H), 8,55 (dd, J=4,7, 1,4 Hz, 1H), 8,22 (ddd, J= 8.3, 2,7, 1.4 Hz, 1H),
7,56 (ddd, J = 8,4, 4,8, 0,8 Hz, 1H), 2,10 (s, 3H), 1,53 (s, 6H); 3C NMR (126 MHz,
DMSO-ds) & 171,99, 147,05, 138,78, 136,62, 134,86, 125,02, 124,85, 123,72, 119,01,
47,13, 24,99, 11,65; IR (mang moéng) 1675, 1484, 1388, 1353, 947, 800, 702 cm’l;
ESIMS m/z 311 ((M+H]). '

Bu6c 3 - Ditu ché  N-(3-clo-1-(pyridin-3-yl)-1H-pyrazol-4-yl)-2-metyl-2-
(metylsulfonyl)propanamit (Cong thirc ba): Lo 25 mL dugc nap bang N-(3-clo-1-
(pyridin-3-yl)-1H—pyrazol-4-yl)-2-mety1—2-(metylthio)propanarnit (C18; 75 mg, 0,241
mmol), natri perborat tetrahydrat (74 mg, 0,483 mmol), va axit axetic (2,0 mL) dugc bd
sung. Hon hop phéan tng dugc khudy trong khéi gia nhiét & 50°C trong 3 gio. Hén hop
phan tmg dugc pha lodng voéi nude (7 mL) va duge chiét bang DCM (3 x 7 mL). Céc
chét chiét xut hitu co két hop duge lam kho qua magie sulfat, dugc loc va duge co dac.
Tinh ché cin thu duoc bang sic ky silica gel (0-75% EtOAc/hexan) tao ra hop chét tiéu
& duéi dang chét rén mau tring (47 mg, 56.2%): '"H NMR (400 MHz, DMSO-de) 8 9,50
(s, 1H), 9,07 (d, J= 2,6 Hz, 1H), 8,83 (s, 1H), 8,56 (dd, J=4,7, 1,4 Hz, 1H), 8,23 (ddd,
J=8,4,2,8, 1,4 Hz, 1H), 7,68 — 7,49 (m, 1H), 3,10 (s, 3H), 1,66 (s, 6H); BCNMR (101
MHz, DMSO-ds) & 167,92, 148,27, 139,99, 137,59, 135,89, 126,34, 126,09, 124,77,
119,33, 67,49, 36,97, 19,76; IR (mang moéng) 1678, 1292, 1108, 946, 800, 701 cm’l;
ESIMS m/z 343 ([M+H]").

Thir nghiém sinh hoc

Céc thtr nghiém sinh hoc sau ddy da dugc thuc hién dbi véi Rép dao xanh (Myzus
persicae) va Bo phéan tring khoai lang (Bemisia tabaci), 1a nhiing loai chi thi tot cho mot
loat c4c loai gay hai dn nhya cay. Két qua véi hai loai chi thi nay cho thay tinh hitu dung

rong rii cua Cong thirc 1 trong viée kiém soat cOn trung an nhyua cay.
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Cac dung dich thir nghiém:

F1, CE1, CE2, CE3va CE4 (2 mg mdi loai) dugc hoa tan trong 2 mL dung moi
axeton/metanol (1:1), tao thanh cac dung dich gbc 1000 ppm cho mdi phan t thi
nghiém. Céc dung dich gbc dugc pha lodng 5 14n v&i 0,025% Tween® 20 trong nude dé
thu duogc cac dung dich thir nghiém ¢ 200 ppm cho mdi phan tir thtt nghiém. Céc dung
dich pha lodng 4X tiép theo, trong nudc chira 0,025% Tween® 20 va 10%
axeton/metanol (1:1), dugc s dung dé tao ra ndng do mong mudn cho céc dap tmg liéu.

Téi thiéu 5 ndng do cia mdi phan tir thi nghiém dugc st dung cho mdi thir nghiém.
Thit nghiém sinh hoc 1: Rép dao xanh (Myzus persicae, MYZUPE) ("GPA").

GPA 1a rép gy hai dang chu y nhét ctia cdy dao, giy ra su sinh trudng giam, su
kho 14, va su chét ctia cac mo khdc nhau. Loai nay cling nguy hiém béi vi n6 dong vai
trd 1am vecto van chuyén virut thuc vét, nhu virut khoai tay Y va virut cudn 14 khoai tay
dén céc thanh vién cta ho ca doc duoc/khoai tAy Solanaceae, va cac virut kham khac
nhau ddi v&i nhidu cay lwong thuc thuc phim khéac. GPA tAn cong cac ciy trdng nhu
bong cai xanh, cdy nguu bang, cai bép, ca rét, sup lo, cdy cai cu Nhét, ca, cdy dau xanh,
rau diép, cay méc ca, cdy du du, 6t, khoai lang, ca chua, cai xoong, va bi xanh, trong sb
c4c cay trong mua vu khic. GPA ciing tn cong nhidu cdy canh nhu cy cAm chudng,
cdy hoa cuc, cai bép hoa trang, cdy trang nguyén, va ciy hoa hong. GPA da phat trién
tinh khang di v6i nhiu chét diét sinh vt hai. Hién nay, n6 1a sinh vat hai ma c6 5O
luong 16n thir ba cla céc ca khang con trung da dugc bao cao (Sparks et al.). Hau qua
13, vi cac yéu t néu trén viéc kidm soat sinh vat hai nay 1a diéu quan trong. Ngoai ra,
phén tr ma kiém soat sinh vat hai nay (GPA), ma duogc biét dudi dang sinh vét hai &n
nhua cdy, hitu dung trong vigc kiém soat cac sinh vat hai khac ma an nhya cay tu cdy

tréng.

Céac dung dich thir ciia Cong thirc Mot va cac Vi du so sanh, duoc didu ché nhu

md ta & trén, dugc thir nghiém chdng lai GPA st dung quy trinh sau.

Cay con cdi bép sinh truréng trong chéu 3—inso, ¢6 2-3 la that nh6 (3-5 cm), dugc
stt dung 1am nén thtr nghiém. Cay con nay dugc gay nhiém boi 20-50 GPA (céc giai
doan nhong va truéng thanh khong canh) mot ngay trude khi dung hoa chat. Bén chau
v0i cac cay con riéng 1& duge st dung cho mdi 1an xu ly. Thiét bi phun kiéu hut cAm tay

duoc st dung dé phun dung dich vao ca hai mit cua 14 cai bép dén khi chay rong. Cay
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dbi chimg (kiém tra dung méi) chi dugc phun v6i chét pha loang (0,025% Tween® 20
va 10% axeton/metanol (1:1) trong nuéc). Cac cly trdng da xir 1y dugc giit trong phong
gilt trong ba ngay ¢ x4p xi 25 °C va do 4m twong d6i méi truong (RH) trude khi phéan
loai. Banh gia dugc tién hanh bang cich dém sb luong rép sdng trén mdi cdy dudi kinh
hién vi ba ngay sau khi xt ly. Do phén trim kiém soat bang cach sir dung cong thirc hiéu
chinh Abbott (W. S. Abbott, "A Method of Computing the Effectiveness of an
Insecticide" J. Econ. Entomol. 18 (1925), pp.265-267) nhu sau:

% Kiém soat duoc hiéu chinh =100 * (X - Y)/X

trong d6 X = S6 rép song trén cdy kiém tra dung modi va Y = S0 rép song trén cdy dugc

xir ly. Két qua dugc dua ra trong Bang 2 duéi day.

Thir nghiém sinh hoe 2: Bo phfin trang khoai lang (Bemisia tabaci, BEMITA)
("SPW").

Bo phén tréng khoai lang 12 loai gy hai pha hoai trén cdy bong. N6 cling 1a mot
loai dich hai nghiém trong d6i v6i nhiéu loai cdy rau, nhu dua, cdy cai bap 14 xodn, ca
chua va rau diép, ciing nhu cdy canh. SPW gdy ra thiét hai ca khi an truc tiép va truyén
virut. SPW 13 loai c¢6n trung dn nhya cdy va viéc dn nay s€ 14y di chat dinh dudng tir
cdy. Piéu nay c6 thé dan dén sy phat trién coi coc, rung 14, gidm nang suit va rung qua
trén cdy bong. SPW san sinh sb luong 16n dich ngot, hd tro su phat trién cta nAm mdc
trén 14 cy. SPW cling la vecto truyén bénh cho virut, nhu virut gdy bénh xoan 14 bong

va virut xodn vang 1 ca chua.

Céc dung dich thtr ciia Cong thirc Mot va céc Vi du so sanh, duoc didu ché nhu

md ta & trén, dugc thir nghiém chdng lai SPW st dung quy trinh sau.

Cay giéng bong trf“)ng trong chiu 3 inso, duogc cit tia dé chi con lai mot 14 that,
duge st dung lam chét nén thtr nghiém. B. fabaci trudng thanh duge phép xam chiém
nhitng cdy ndy va dé tring trong 24 gid sau do tat ca nhitng con trudng thanh dugc dua
ra khoi cdy bang cach st dung khi nén. Cay dugc theo doi sy phat trién cta trimg va khi
dang trdi 1én (> 25% trdi 1én dua trén viée kiém tra bang kinh hién vi), cdy dugc phun
thudc bang cac dung dich va phuong phép thir nghiém dugc mo td & trén d6i véi rép dao
xanh (GPA). Cay da xt ly dugc gift trong phong giit & nhiét do khoang 25°C va do Am
tuong d6i xung quanh (RH) trude khi phén loai. Panh gia dugc tién hanh bang cach dém

sb lugng nhong da pt 2-3 14n 16t x4c trén mdi cdy dudi kinh hién vi 7-9 ngay sau khi xur
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ly. Po phén tram kiém so4t bang cach st dung cong thirc hiéu chinh Abbott (W. S.
Abbott, "A Method of Computing the Effectiveness of an Insecticide" J. Econ. Entomol.
18 (1925), pp.265-267) nhu sau:

% Kiém soat dwoc hiéu chinh = 100 * (X - Y)/X

trong do X = S6 nhong sdng trén cay kiém tra dung moi va'Y = S6 nhong sdng trén cay

dugc xir ly. Két qua dugc dua ra trong Bang 2 dudi day.

Phan tich cac thi nghiém sinh hoc

a o, 0,0 5 0.0
= S I~
/ NN A~ CH3 / NN : CHs
P H CH3 B tH, CHs
N N
F1 CE1
Cl 0. .0 Cl 0. 0
0 N7 O N
N= S N=
/ N N
_ CHs _ :
N N
CE2 CE3
. Ci o o\\S//O
NI o N \C 3
/ N N hd CHs
N/
CE4
BANG HAI
Bemisia tabaci Myzus persicae
Phan tir ) # LCsp trung binh # LCsp trung binh
% %
PPM PPM
CE1l 2 5,61 15 |2 0,29 314
CE2 1 21,01 331 |2 0,52 643
F1 2 4,87 6 0,07
CE3 2 25,35 421 |3 0,05 -29
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CE4 2 9,72 100 | 2 2,17 3000

Trong Bang 2, céc két qua thit nghiém sinh hoc F1, CE1, CE2, CE3 va CE4 dugc hién
thi. Cot # cot hién thi s6 1an lap cia mdi thir nghiém sinh hoc dugc tién hanh. LCso
trung binh chi ra s6 phén triéu. Cot % hién thi phan trim tdng 1én & LCso trung binh
cin thiét. Vi du, trong cac thir nghiém sinh hoc Myzus persicae, so sanh CE4 v6i F1,
phan trdm tang 12 ((2,17-0,07)/0,07)*100 = 3000%, c6 nghia la cAn nhiéu CE4 hon nhiéu

so voi F1 dé dat dugc higu qua tuong tu.

Theo cac thi nghiém sinh hoc ¢ trén, % trung binh cua tAt ca cac thir nghiém sinh hoc
1a ((15+331+421+100+314+643+(-29)+3000)/8) bing khoang 599%. Diéu nay cho
thdy rang trung binh cAn nhiéu thudc tir sinh vat gy hai nhiéu hon khoang 599% dé co

hiéu qua nhu F1. Diéu nay 14 bit ngd khi xem xét cac phén tir duge thir nghiém.

Mubi cfng axit nong dung, dan xuat mudi, solvat, dan xuat este, chat da hinh, dong

vi, va nuclit phong xa

Cong thirc Mot co thé dugc phéi ché thanh cac mudi cong axit ndong dung. Vi du
khong lam gidi han sang ché 13, chitc amin ¢ thé tao thanh mudi véi axit clohydric, axit
hydrobromic, axit sulfuric, axit phosphoric, axit axetic, axit benzoic, axit xitric, axit
malonic, axit salixylic, axit malic, axit fumaric, axit oxalic, axit sucxinic, axit tartaric,
axit lactic, axit gluconic, axit ascorbic, axit maleic, axit aspartic, axit benzensulfonic,
axit metansulfonic, axit etansulfonic, axit hydroxyl-metansulfonic, va axit

hydroxyetansulfonic.

Cong thirc Mot ¢6 thé dugc bao ché thanh cac dAn xuét mudi. Vi du khong lam
gidi han sang ché 13, dan xudt mudi c6 thé duoc didu ché bang cach cho bazo ty do tiép
xac véi lugng da cla axit mong mubn dé tao ra mubi. Bazo tu do c6 thé duoc tai tao
bing cach xtt 1y mudi bang dung dich bazo pha lodng trong nudc thich hop nhu natri
hydroxit, kali cacbonat, amoniac, va natri bicacbonat pha loang trong nudc. Vi du, trong
nhiéu trudong hop, thudc trir sinh vat hai nhu 2,4-D dugc lam cho dé tan trong nudc hon

bang cach chuyén n6 thanh mudi dimetylamin.

Cong thire Mot co thé duoc bao ché thanh phitc hop bén v6i dung mdi, sao cho

phirc vAn con nguyén ven sau khi loai bo dung moi khdng tao phirc. Cac phic hop nay
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thuomg duge dé cdp dén dudi dang "solvat.” Tuy nhién, di€u déac biét mong mudn la tao

thanh hydrat 6n dinh véi nuéc lam dung moi.

Cong thirc Mot ¢6 thé dugc tao ra dudi dang cac da hinh tinh thé khac nhau. Hién
tugng da hinh la didu quan trong trong viéc phat trién hoa chét nong nghiép vi cac chét
da hinh két tinh hodc cac cu tric khac nhau cua cung phén tir co thé co tinh chét vat ly

va hiéu suét sinh hoc khac nhau nhiéu.

Cong thire Mot ¢ thé duoc tao ra véi cac déng vi khac nhau. Ddc biét quan trong
1a phan ti ¢6 2H (con goi 1a doteri) hodc H (con goi 1 triti) thay vi 'H. Céng thure Mot
c¢6 thé duoc tao ra voi cac hat nhan phong xa khac nhau. Déc bi€t quan trong 1a phan tr
c¢6 MC (con goi 1 cacbon phong xa). Cong thirc Mot c6 doteri, triti, hoac 14C ¢6 thé duge
str dung trong cac nghién ctru sinh hoc cho phép truy tim céc qua trinh héa hoc va sinh

Iy hoc va cic nghién ctru vé chu ky ban ra, cling nhu cdc nghién ciru vé MoA.
Sw két hop

Theo mét phuong &n khac cia sang ché nay, Cong thirc Mot c6 thé duoc str dung
két hop (nhw, trong hdn hgp thanh phan, hodc tmg dung ddng thoi hodc tudn tir) véi mot

hodc nhiéu hoat chét.

Theo mdt phuong an khac cua sang ché nay, Cong thirc Mot c6 thé duoc sir dung
két hop (nhu, trong mot hdn hop thanh phan, hodc mot tng dung ddng thoi hodc tuan
tu) vai mot hodc nhidu hoat chit ma mdi thanh phan c6 MoA gidng, twong tu, hoic, t6t

hon 1a khéac véi MoA cta Cong thire Mot.

Theo mot phuong an khac, Cong thirc Mot o thé duoc st dung két hop (nhu,
trong hdn hop thanh phﬁn, hodc mg dung déng thoi hodc tudn tu) véi mot hodc nhiéu
phan tir ¢6 tinh chét diét ve, diét to, diét chim, diét khuén, diét ndm, diét co, diét con

trung, diét nhuyén thé, diét tuyén trung, diét loai gdm nham va/hodc diét virut.

Theo phuong an khéc, Cong thirc Mot ¢o thé duge stt dung két hop (nhu, trong
h&n hop pha tron, hodc ding ddng thoi hodc tudn tw) véi mot hoge nhiéu phén tir ma 1a
chét gay ngan, chét xua dudi chim, chit gay vo sinh, cht an toan thudc diét co, chat hap
din con tring, chit xua dudi con tring, chit xua dubi dong vat co vu, chit gay rdi loan
giao phéi, chit hoat héa thuc vat, chit diéu hoa sinh truéng thuc vét, chét kich thich

hoic didu khién sinh trudéng thuc vét, chét trc ché sy nitrat hoa va/hoic chét hiép déng.
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Theo phuong an khac, Cong thirc Mot cling ¢o thé duoc sir dung két hop (nhu
trong hdn hop pha tron, hodc ding d@)ng thoi hodc tuén ty) véi mot hoic nhiéu chét diét

sinh vét hai sinh hoc.

Theo phuong an khéac, trong dang ché phdm két hop diét sinh vat hai ciia Cong
thirc MOt va hoat chét c6 thé duge sir dung trong pham vi rong cia ti 1€ khéi luong. Vi
du, trong h3n hop hai thanh phn, i 18 khéi lugng ciia Cong thirc Mot véi hoat chét, ti
16 khéi luong trong Bang 3 ¢6 thé duoc st dung. Tuy nhién, nhin chung, ti 1¢ khéi lugng

" nhé hon tir khoang 10:1 dén khoang 1:10 dugc vu tién.

BANG 3

Cic ti 18 khéi lwgng Cong thirc Mot : hoat chit

tr 100:1 dén 1:100

tr 50:1 dén 1:50

tr 20:1 dén 1:20

tr 10:1 dén 1:10

tir 5:1 dén 1:5

tr 3:1 dén 1:3

tir 2:1 dén 1:2

1:1

Ti 18 khéi lugng cua phan ti ¢ Cong thitc Mot véi hoat chit cling c6 thé dugc
minh hoa duéi dang X:7; trong d6 X 1a phan theo khéi luong ctia Cong thirc Mot va ¥
2 phin theo khi lugng ciia hoat chit. Pham vi s6 ctia céc phan theo khdi luong ddi véi

X130 <X <100 va cac phan theo khéi lugng ddi véi Y'1a 0 < ¥ <100 va dugc thé hién
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bing db thi trong Bang 4. Vi du khong gi6i han 14, ti 1& khdi lwong ciia Cong thirc Mot
v6i hoat chét c6 thé 1a 20: 1.

BANG 4
100 | X,Y XY X,Y
50 | XY | XY |XY XY | Xy
20 | x,¥ XY | x,Y X,Y X,Y
15 | X,y | xX,¥ XY | xy|Xxy
hoatchit | 10 | X,V XY
mphd’f 5 | xy|xy|xy XY
theo khoi
lieong 3 | XY|XY XY | Xy XY |xy|Xxy
2 | XY XY | X,Y X,Y X,Y
1 Ixyixy|xy|xy|xy|Xxy|XxYy|XYy|Xy
1 2 3 {5 ) 10] 15| 20 | 50 | 100
Cong thire Mat, con duoc goi 1 F1, (X) Cde phan theo khoi lwong

Khoang gia tri cta ti 1€ khéi luong ctia Cong thirc Mot voi hoat chét c6 thé dugc
minh hoa duédi dang X;:Y; dén X»:Y,, trong d6 X va ¥ duoc dinh nghia nhu trén.

Theo mot phuong an, khoang gid tri cua ti 1¢ khéi luong c6 thé 1a X;:Y; v6i Xa: 1,
trong d6 X; > ¥; va Xz < Y2. Vi du khong lam gidi han sang ché 13, khoang gid tri cua ti
16 khéi luong ctia Cong thirc Mot véi hoat chét c6 thé nam trong khoang tir 3:1 dén 1:3,
ngoai trir cac diém dau mat.

Theo phuong an khac, khoang gié tri cua ti 16 khdi lwong co thé 1 tir X:Y; dén
X»: Y2, trong d6 X; > Y; va X2 > 12. Vi du khong lam gid1 han sang ché 13, khoang gia tri
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cua ti 18 khdi luong cia Cong thirc Mot v6i hoat chét c6 thé ndm trong khoang tir 15:1

dén 3:1, ngoai trr cac diém dau mut.

Theo phuong &n khéc, khoang gid tri cta ti 1€ khdi lugng c6 thé 1a tir X:Y; dén
X,:Y>, trong d6 X; < ¥; va Xz < ¥2. Vi du khong lam gigi han sang ché 13, khoang gi4 tri
cta ti 1& khdi lugng ctia Cong thirc Mot véi hoat chét c6 thé nim trong khoang tir khoang

1:3 dén khoang 1:20, ngoai trir cic diém dau mut.
Ché phim

Chét diét sinh vat hai thuong khong thich hop dé dung & dang tinh khiét cia no.
Thuong can phai bd sung céc chét khac sao cho chét diét sinh vat hai c6 thé dugc st
dung & ndng dd yéu cAu va & dang phi hop, cho phép dé dang dung, xir ly, van chuyén,
bao quan, va hoat tinh diét sinh vat hai l6n nhét. Do d6, chét diét sinh vat hai duge tao
ché phém thanh, vi du, dang ba, nhii twong dic, bui, chét ¢6 c6 thé nhil hoa, thube hun,
gel, hat, vién vi bao nang, dich xtt ly hat, chét c¢6 huyén phu, nhil tuong-huyén ph, vién
nén, dich 16ng tan trong nudc, chét c6 thé chay kho hodc hat phan tdn dugc trong nudc,

b6t ¢6 thé thAm uét, va dung dich dung khéi cuc thap.

Chét diét sinh vét hai dugc dung thong thuong nhit 1a dudi dang huyén ph hodc
nhil tuong trong nudc dugc didu ché tir ché phém c0O dac cua chit diét sinh vat hai nay.
Ché pham tan trong nude, ¢b thé tao huyén phi trong nudc, hodc ¢6 thé nhii héa nay c6
thé 13 chét ran, thuong dugc biét dudi dang bot co thé thAm wot, hat c6 thé phéan tin
trong nudc, chét 16ng thuong duoc biét dudi dang chit cd c6 thé nhii hoa, hodc huyén
phu trong nuéc. Bot co thé thAm w6t, ma c6 thé duge nén d2 tao thanh hat c6 thé phan
tAn trong nuGce, c6 chira hdn hop nhuyén cia chét diét sinh vat hai, chit mang, va chat
hoat dong bé mit. Nong do ctia chét diét sinh vat hai thudong nam trong khoang tir khoang
10% dén khoang 90% theo khéi lwong. Chat mang thuong dugc chon trong sb dat sét
atapungit, d4t sét monmorilonit, dt diatomit, hodc silicat da tinh ché. Chét hoat dong
b mit hitu hidu, chra tir khoang 0,5% dén khoang 10% ciia bot c6 thé thim u6t, duge
tim thiy trong s6 linhin d3 sulfonat héa, naphtalensulfonat ngung tu, naphtalensulfonat,
alkylbenzensulfonat, alkyl sulfat, va chét hoat déng bé mat khong ion nhu san pham

cOng etylen oxit cia alkyl phenol.

Chét ¢d c6 thé nhii hoa cua chét diét sinh vat hai chira néng d6 thich hop cua chét

diét sinh vAt hai, nhu tir khoang 50 dén khoang 500 gam cho mdi lit cua chét 1ong hoa
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tan trong chét mang ma 1a dung méi ¢6 thé tron 1an trong nude hogc hon hop cua dung
mdi hitu co khong thé tron 13n trong nude va chét nhii héa. Dung méi hitu co hitu dung
bao gém chit thom, dic biét 1a xylen va cac phin doan diu mé, dic biét 13 cac ph?ln
naphtalen va olefin diém so6i cao ciia ddu mé nhu napta thom ning. Dung mdi hiru co
khac ciing c6 thé duge st dung, nhu dung mdi terpen bao gbm din xuét nhya thong,
xeton béo nhu xyclohexanon, va rugu phic nhu 2—etoxyetanol. Chét nhii héa thich hop
d6i vé6i chat co 6 thé nhii hoa duge chon tir cac chét hoat dong bé mat anion va khong

ion thong thuodng.

Huyén phu trong nuée c6 chira huyén phu cia chét diét sinh vat hai khong tan
trong nudc phan tan trong chit mang trong nuéc & ndng d6 nam trong khoang tir khoang
5% dén khoang 50% theo khéi lugng. Huyén phi dugce didu ché bang cach nghién min
chét diét sinh vat hai va tron manh n6 vao chét mang gém c6 nude va chét hoat dong bé
mat. Cac thanh phﬁn, nhu mudi vo co va gdom tdng hop hodc tu nhién c6 thé, cling dugc
bd sung dé lam ting ti trong va do nhot cua chit mang trong nudc. Thuong hitu hiéu
nht khi nghién va tron chét diét sinh vat hai cung ltc béng cach diéu ché hdn hop trong
nude va dong nhit héa no trong dung cu nhu may xay cét, may xay bi, hodc may dong
nhét hoa kiéu pit-tong. Chét diét sinh vat hai trong huyén phtt c6 thé dugc vi bao nang

trong polyme déo.

Chét phan tan dau (OD) c6 chira huyén phti clia chét diét sinh vat hai khong tan
trong dung moi hitu co dugce phan tan ky trong hdn hop cua dung mdi hiru co va chat
nhii hoa & ndng d6 nam trong khoang tir khoang 2% dén khoang 50% theo khéi luong.
Mot hodc nhiéu loai thudc trir sinh vat hai ¢ thé dugc hoa tan trong dung mdi hitu co.
Dung méi hitu co hitu dung bao gbm chit thom, dic biét 1a xylen va cac phan doan dau
md, dic biét 1a cac phan naphtalen va olefin diém s6i cao ctia ddu mo nhu napta thom
ning. Dung moi khac ¢6 thé bao gém déu thuc vat, du hat, va este clia dau thuc vat va
dau hat. Chéit nhii hoa thich hop dbi v6i chat phan tan dau duoc chon tir cac chét hoat
dong bé mit anion va khong ion thong thuong. Chét 1am dic hodc chét tao gel dugc bd
sung trong ché phdm cia chét phan tan dau @& cai bién tinh chat luu bién hodc dong

chay ctia dich long va ngan nglra su tach va su ling cua hat hodc giot da phan tan.

Chét diét sinh vat hai cling ¢6 thé dugc dung dudi dang ché phém dang hat ma
dc biét hitu dung dé ding cho dit. Ché pham dang hat thuong chura tir khoang 0,5%

dén khoang 10% theo khéi luong cia chét diét sinh vat hai, phén tan trong chit mang
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ma c6 chtra dét sét hodc chit tuong tu. Ché pham nay thuong dugc didu ché bang cach
hoa tan chat diét sinh vt hai trong dung mdi thich hop va dung n6 cho chit mang dang
hat, ma da duoc tao thanh tir trude dén c& hat phu hop, nam trong khoang tir khoang 0,5
mm dén khoang 3 mm. Ché phdm nay ciing ¢6 thé duoc tao ché phdm bing céch tao ra
bdt nhao hodc bot nhio cua chét mang va phén ti¥, va sau d6 ép va lam kho dé thu duogc
c& hat mong mubn cla hat. Dang khéc cta hat 1a hat c6 thé nhil hoa trong nuéc (EG).
Ché phdm gdm c6 hat dé dugc dung duéi dang nhil tuong dau trong nuéc thong thuong
cua (céac) hoat chét, dugc hoa tan hodc dugc pha lodng trong dung mdi hiru co, sau khi
phén ra va hoa tan trong nudc. Hat c6 thé nhil hoa trong nudc chira mot hodc mot vai
hoat chét, dugc hoa tan hodc dugc pha loéng trong dung moi hitu co thich hgp ma dugc
hép thu trong v6 polyme hoa tan trong nudc hodc mot s6 loai khac ctia chét nén tan hodc

khong tan.

Bui chtra chat diét sinh vat hai dugc didu ché bing cach tron k§ chét diét sinh vat
hai & dang bot véi chét mang ndng nghiép dang bui thich hop, nhu déit sét cao lanh, da
nai lira da nghién, va dang twong tu. Bui c6 thé thich hop 1a chira tir khoang 1% dén
khoang 10% cua chit diét sinh vat hai. Bui c6 thé duoc dung dudi dang chét phi hat

hodc dudi dang dung cho 14 bang may thoi bui.

Thuyc té ciing phd bién bang la dung chit diét sinh vat hai & dang dung dich &
dung mdi hitu co thich hop, thuong la dau mé, nhu ddu phun, ma dugc sir dung rong rai

trong hoa hoc nong nghiép.

Chét diét sinh vat hai cling ¢6 thé dugc dung ¢ dang ché pham sol khi. Trong ché
ph'flm nay, chét diét sinh vat hai dugc hoa tan hodc phén tan trong chAt mang, ma 12 hon
hop chét day tao ap sudt. Ché pham sol khi dugc dong géi trong vat chira ma hdn hop

duoc phan tan tir d6 qua van phun suong.

B4 chét diét sinh vat hai dugc tao thanh khi chat diét sinh vat hai dugc tron voi
thirc dn hodc chét thu hut hodc ca hai. Khi sinh vat hai an ba nay, ching cling tiéu thu
chét diét sinh vat hai. Ba c6 thé c6 dang hat, gel, bot c6 thé chay duge, chét long, hodc

chét rin. Ba c6 thé duoc st dung & cho an nau cta sinh vat hai.

Thube hun 12 chét diét sinh vat hai ma c6 4p suét hoi twong dbi cao va do d6 c6
thé ton tai dudi dang khi & ndng do du dé giét chét sinh vat hai trong dét hodc cac khong

gian kin. D6 doc cia thudc hun ti 1€ voi nbng do ctia no va thoi gian phoi nhiem. Chang
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dic trung bdi kha nang khuéch tan tdt va tac dong biang cich xAm nhép hé hd hép cua
sinh vét hai hodc dugc hép thu qua 16p biéu bi cua sinh vat hai. Thudc hun duge dung
dé kiém soat sinh vat hai san ph'flm du trit dudi tAm kin khi, trong phong hodc cong trinh

xay dung kin khi, hodc trong budng dic biét.

Chét diét sinh vat hai c6 thé duoc vi bao nang béng cach tao huyén phu hat hodc
giot chét diét sinh vét hai trong polyme thudc cac loai khac nhau. Bang cach lam bién
dbi, hoa hoc ctia polyme hodc bing cach thay dbi cac yéu t6 trong qud trinh xtt 1y, vién
vinang co thé duge tao thanh véi kich thude, do hoa tan, do day thanh, va muc do tham
nhap khéc nhau. Cac yéu td nay chi phéi téc d6 ma hoat chét & trong d6 duoc giai phong,
ma dén luot nd, anh hudng dén nang suét con lai, toc dd tac dong, va mui cua san phém.
Vién vi nang co thé duoc tao ché phém dudi dang chét ¢co huyén phu hodc hat ¢6 thé

phén tan trong nudc.

Chét c6 dung dich diu duge tao ra bang cach hoa tan chét diét sinh vat hai trong
dung moi ma s& gilr chét diét sinh vt hai trong dung dich. Dung dich dau cua chit diét
sinh vat hai thuong tao ra su bét hoat va giét chét sinh vat hai nhanh hon so véi cac ché
phim khac do ban than dung mbi co tac dong diét sinh vat hai va su hoa tan cta 16p phu
sap cda vo boc lam tang tbc do hép thu ctua chit diét sinh vat hai. Cac vu diém khac ctia
dung dich diu bao gdm d6 6n dinh luu trix t6t hon, dd thAm nhap t6t hon cia khe nit,

va su dinh tot hon vao bé mat nhon.

Phuong an khéc la nhii tvong dau—trong-nuéc, trong d6 nhil twong c6 chira vién
cau c6 ddu ma mdi vién cdu nay dugc cung cAp v6i 16p vo tinh thé 1ong dang phién va
duogc phan tan trong pha nudec, trong dé mdi vién ciu c6 dau c6 chira it nhit 1a mot phan
tr ma c6 hoat tinh dé ding trong ndng nghiép, va duoc phu riéng r& bang 16p mot phién
hodc mot vai phién coO chwra: (1) it nhét 12 mot chit c6 hoat tinh bé mat ua lipit khong
ion, (2) it nhét 12 mot chét co hoat tinh bé mat wa nudc khong ion, va (3) it nhét 1a mot
chét c6 hoat tinh bé mit ion, trong d6 céc vién cu c6 dudng kinh hat trung binh nhé

hon 800 nanomet.
Cic thanh phin ché pham khac

N6i chung, khi Cong thirc Mot dugc st dung trong ché pham, thi cong thirc nay
cling co thé chira céc thanh phan khic. Céc thanh phan nay bao gbm, nhung khong bi

gi6i han o, (day 1a danh sach khong loai trir va khong loai trlr 13n nhau) chét thAm wét,
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chét loang trai, chét dinh, chét thAm, chat dém, chit kim ham, chét giam troi, chét tuong
thich, chét chéng tao bot, chét lam sach, va chét nhii hoa. Mot sb it thanh phén duoc md

ta ngay sau day.

Chét thAm w6t 13 chdt ma khi bd sung vao dich 16ng lam tang kha nang loang
hodc thim cua dich 16ng bang cach lam gidm strc cang mat phan cach gitra dich long va
bé mit ma no loang trén do. Chét 1am Am duoc st dung cho hai chitc ning chinh trong
ché pham hoa ndng: trong qua trinh xt 1y va sén xuét dé 1am tang tdc do thim uét cla
bot trong nudc dé tao ra chét co cho chét 16ng hoa tan hodc chét ¢ huyén phti; va trong
qua trinh trn san pham véi nuc trong binh phun dé lam giam thoi gian thAm w6t cla
bt ¢6 thé thAm w6t va dé cai thién sy thAm nhap cia nude vao hat co thé phén tan trong
nuée. Vi du vé chit 1am 4m ding trong bot co thé thAm wét, trong chét ¢ huyén phu,
va ché pham hat c6 thé phén tan trong nudc la: natri lauryl sulfat, natri dioctyl

sulfosucxinat, alkyl phenol etoxylat, va rugu béo etoxylat.

Chét phan tan 1a chét ma hép thy 1én trén bé mit ctia hat, gitip bdo toan trang thai
phan tan cta hat, va ngdn ching bi tai két tap. Chat phan tan dugc b sung vao ché pham
hoa nong dé 1am thuén lgi cho su phén tan va sy tao huyén phtl trong qué trinh san Xuét,
va dé dam bao hat tai phan tin vao nude trong binh phun. Chiing dugc s dung rong rai
trong bot ¢6 thé thAm u6t, chit c6 huyén phu, va hat c6 thé phan tan trong nudc. Chat
hoat dong bé mat ma duge su dung lam chét phén tan c6 kha nang hép thu manh lén trén
bé mait hat va tao ra hang rao tich dién hodc khong gian dbi vai su tai két tap cua hat.
Chét hoat dong bé mit thudng dugc sir dung nhét 13 anion, khong ion, hodc hdn hop cia
hai loai ndy. Pdi véi ché phdm bot c6 thé thim w6t chat phan tan phé bién nhét 14 natri
lignosulfonat. DP&i v6i chét cd huyén phu, su hép thu va su 4n dinh rét tdt ¢ thé thu
dugc bang cach sir dung chét da dién phan, nhu chét ngung tu natri-naphtalen—sulfonat—
formaldehyt. Tristyrylphenol etoxylat photphat este cling duoc stt dung. Chat khong ion
nhu chit ngung tu alkylaryletylen oxit va copolyme khéi EO-PO déi khi duge két hop
v6i chit anion 1am chat phén tan d6i v6i chét ¢6 huyén phu. Trong nhitng nam gén day,
cic loai mdi cua chit hoat dong bé mit polyme co khéi luong phan t rat cao da dugc
phét trién 1am chét phan tan. Chung c6 ‘khung' ki nude rét dai va s luong 16n ctia chudi
etylen oxit tao thanh ‘rang' cua chét hoat dong bé mit ‘lugc'. Cac polyme c6 khdi lugng
phén tr cao nay co thé mang lai do 4n dinh trong thoi gian dai rét t6t cho chét ¢6 huyén

phu bai vi khung ki nude ¢o nhiéu diém neo gift trén bé mit hat. Vi du vé chét phan tén
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dung trong ché phadm héa nong la: natri lignosulfonat, chit ngung tu natri naphtalen
sulfonat formaldehyt, tristyrylphenol—etoxylat—photphat-este, rugu béo etoxylat, alkyl
etoxylat, copolyme khdi EO-PO, va copolyme ghép.

Chét nhii hoa 12 chit ma lam dn dinh huyén phu cta céac giot cia mot pha léng
trong mdt pha long khac. Néu khong c¢6 chét nhii héa, hai chét [ong nay sé& tach ra thanh
hai pha léng khong tron 1An. Hdn hop chét nhii hoa thuong duge st dung nhét chira
alkylphenol hogc rugu béo véi mudi hai hodc hon muoi hai don vi etylen oxit va mudi
canxi tan trong dau cia axit dodexylbenzensulfonic. Khoang gidi han cua gia tri can
bang wa nudc—ua lipit ("HLB") tir khoang 8 dén khoang 18 thuong s& tao ra nhil twong
én dinh t6t. Do 6n dinh nhii twong doi khi co thd dugc cai thién bang céch b sung luong

nhé cua chét hoat dong bé mat copolyme khdi EO-PO.

Chét 1am tan 13 chit hoat dong bé mat ma s& tao thanh mixen trong nude & nbng
do trén nf?)ng dd mixen toi han. Sau d6 mixen c6 thé hoa tan hodc lam tan nguyén liéu
khong tan trong nudc bén trong phén ki nudc cua mixen. Céc loai chét hoat d@ng bé mat
thuong dung dé 1am tan 13 chit khong ion, sorbitan monooleat, sorbitan monooleat

etoxylat, va metyl oleat este.

Chét hoat ddng bé& mat d6i khi dugc st dung, mot minh hodc v6i chét phu gia
khéc nhu chit khoang hodc dau thyc vat 1am chit phu gia cho hdn hop binh phun dé cai
thién hidu sut sinh hoc clia chét diét sinh vét hai trén dich. Cac loai chit hoat dong bé
mit chung dé tang cudng sinh hoc thudng phu thude vao ban chit va phuong thirc tic
dong cta chat diét sinh vét hai. Tuy nhién, ching thuong 1a chéat khong ion nhu: alkyl

etoxylat, rugu béo etoxylat mach thang, va amin béo etoxylat.

Chét mang hodc chét pha lodng trong ché phdm ndng nghiép la nguyén liu b
sung vao chét diét sinh vt hai dé thu dugc san phém ¢O do manh cAn thiét. Chit mang
thuong 1a nguyén liéu c6 kha ning hép thu cao, trong khi chét pha loang thuong la
nguyén liéu c6 kha nang hép thu thap. Chét mang vé.vchét pha lodng dugc st dung trong
ché phém cua bui, bot co thé thAm udt, hat, va hat co thé phén tan trong nuoc.

Dung moi hitu co dugc st dung chi yéu trong ché phdm cta chét co c6 thé nhil
ho6a, nhil twong diu—trong-nude, nhii tuong-huyén phu, chét phan tan diu, va ché pham
dung khdi cuc thap, va & mirc do it hon, ché pham hat. D6i khi hdn hgp cua cac dung

moi dugc st dung. Nhém chinh thir nhét ciia dung moi 12 dau parafin béo nhu dau hoa
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hoiic parafin da tinh ché. Nhom chinh thir hai (va phé bién nhat) ¢6 chira dung méi thom
nhu xylen va cac phén doan co khéi luong phan tir cao hon C9 va C10 dung moi thom.
Céc hydrocacbon da clo hoa hitu dung lam ddng dung moi dé ngan ngira su két tinh ciia
chét diét sinh vat hai khi ché phém dugc nhil hoa vao nude. Rugu doi khi duoc st dung
lam ddng dung mdi dé 1am ting nang lyc dung mdi. Dung mdi khéc co thé bao gdm dau

thuc vat, ddu hat, va este clia dau thuc vat va dau hat.

Chét 1am dic hodc chét tao gel duge st dung chu yéu trong ché phim ctia chat
c¢b huyén pht, chét phén tan dau, nhil twong va nhil trong-huyén phi dé cai bién tinh
chét Iuu bién hodc dong chay cta dich 16ng va dé ngan ngua su tach va sy léng cua hat
hodc giot da phan tan. Chét lam dic, chat tao gel, va chét chéng ling thuong thudc vé
hai loai, cu thé 12 hat khong tan trong nugc va polyme tan trong nude. Co thé tao ra cac
ché pham chit cd huyén pht va dich phan tén trong dAu bang cach st dung dét sét va
silic dioxit. Vi du vé& cac loai nguyén liéu nay, bao gdm, nhung khdng bi gi¢i han 0,
monmorilonit, bentonit, magie nhém silicat, va atapungit. Chét cb huyén phu dua trén
polysacarit trong nudc tan trong nuwéc da dugce st dung lam chit 1am dic—tao gel trong
nhiéu nam. Céc loai polysacarit thudng duoc s dung nhét 12 dich chiét tu nhién ctia hat
varong bién hoic 13 din Xuét téng hop cua xenluloza. Vi du vé céc loai vat liéu nay bao
gbm, nhung khong bi gidi han ¢, keo cao su guar, keo cao su dau chau chiu, carrageenan,
alginat, metyl xenluloza, natri carboxymetyl xenluloza (SCMC) va hydroxyetyl
xenluloza (HEC). Céc loai khéac cua chét chéng lang duoc dya trén tinh bot da cai bién,
polyacrylat, rugu polyvinyl, va polyetylen oxit. Chat chéng ling tot khac 1a goém

xanthan.

Vi sinh vat c6 thé gay ra su hu hong cla san pham da dugc tao ché pham. Do do,
chét bao quan dugc st dung dé triét tiéu hodc 1am giam tac dung nay. Vi du vé& céc chat
ndy bao gdm, nhung khong bi gidi han &: axit propionic va mubi natri ctia né, axit sorbic
va mubi natri hodc kali ctia nd, axit benzoic va mubi natri ciia n6, mubi natri clia axit p—

hydroxybenzoic, metyl p—hydroxybenzoat, va 1,2-benzisothiazolin—3—on (BIT).

Su c6 mat cua chét hoat dong bé mat thudng 1am cho ché phém gbc nude tao bot
trong hoat dong tron trong san xuét va str dung thong qua binh phun. Pé 1am giam xu
hudng tao bot, chét chdng tao bot thuong dugce bd sung trong giai doan san xuét hodc
truée khi cho vao chai. Nhin chung, cé hai loai chét chéng tao bot, cu thé 1a silicon va

chdt khong phai silicon. Silicon thuong la nhii twong trong nudc cia dimetyl
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polysiloxan, trong khi chét chéng tao bot khdng phai 1a silicon la dau khong tan trong
nude, nhu octanol va nonanol, hodc silic dioxit. Trong ca hai truong hop, chttc ndng cua
chét chéng tao bot la dé thay thé chét hoat dong bé mat tr mat phan cach khong khi-

nudc.

Chét “xanh" (vi du, chét phu gia, chét hoat dong bé mat, dung méi) 6 thé lam
giam déu vét moi truomg tong thé cla ché phdm bao vé cay trdng. Chét xanh c6 thé phan
huy sinh hoc va thudng c6 ngudn gbc tir cac ngudn tu nhién va/hodc bén viing, vi du cac
nguén thuc vat va ddng vat. Cac vi du cu thé 1a: dau thuc vat, du hat, va este ctia chung,

cling nhu 1a alkyl polyglucosit da alkoxyl hoa.
St dung

Cong thirc Mot co thé duoc 4p dung cho bat ky quy tich nao. Dia diém cy thé dé
dung phén tir nay bao gbm céc dia diém trong d6 cdy dinh lang, cdy hanh nhén, cay tao,
cdy dai mach, cdy dau, cdy cai dau, cdy ngd, cay bong, cdy hoa thdp, cdy hoa, cac loai
c6 1am thirc an gia stc (Co Hoang Ryegrass, Co Sudan, Co Pudi Trau Cao, Co Bluegrass
Kentucky, va Cé Ba L4), cdy dn qua, rau diép, cay yén mach, cdy hat co dau, cay cam,
cy lac, cay 1€, cy 6t, cdy khoai tay, cdy lua nudc, cay lua mién, cay dau twong, cdy déu
tay, cdy mia, cdy cu cai duong, cdy huong duong, cay thude 14, cdy ca chua, cdy lia my
(vi du, Lua My Mua Déng Do Cang, Lua My Mua Pong D6 Mém, Lua My Mua Dong
Tréng, Laa My Mua Xuéan D6 Ctng, va Lua My Mua Xuin Ctng), va cac cay trong

mua vu c6 gia tri khac dang phat trién hoic hat ctia chung s& dugc trong.

Cong thitc Mot cling ¢o thé duogc dung khi cay trong, nhu cay trong mua vy, dang
phat trién va khi c6 mutrc do thép (tham chi 1a khong c6 su c6 mét thuc su) cua sinh vt
hai ma c6 thé gy hu hai céc cdy tréng ndy vé mit thuong mai. Viéc dung phan tir nay
& dia diém nay la d8 ¢6 loi cho cay trong sinh trudng ¢ dia diém nay. Céc lgi ich nay,
¢6 thé bao gdm, nhung khong bi gidi han &: giup cay trong phat trién hé ré tét hon; giup
cay trong chiu dung tdt hon cac diéu kién sinh trudng cing thang; cai thién stc khoe
cy trong; cai thién nang suét cdy tréng (vi du sinh khdi tang va/hodc ham lugng cta céc
thanh phan c6 gia tri tdng); cai thi¢n strc sbng clia cay trong (vi du su phat trién cay trong
duoc cai thién va/hodc 14 xanh hon); cai thién chét lugng cla cay tré)ng (vi du ham luong
hodc ché phém cua cac thanh phﬁn nhét dinh duoc ci thién); va cai thién do dung chiu

v6i cang thang khong song va/hodc song cua cdy trong.
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Cong thie Mot co thé duoc dung v6i amoni sulfat khi trdng cac cay trong khac

nhau vi diéu nay c6 thé mang lai céc loi ich bb sung.

Cong thuc Mot ¢ thé duoc dung trén, trong, hodc xung quanh cay tréng da duogc
cai bién di truyén dé biéu hién cac tinh trang chuyén biét, nhu Bacillus thuringiensis (Vi
du, CrylAb, CrylAc, CrylFa, CrylA,105, Cry2Ab, Vip3A, mCry3A, Cry3Ab, Cry3Bb,
Cry34Ab1/Cry35Abl), céc doc t6 diét con tring khdc, hoac cdy trdng biéu hién do dung
chiu chét diét cd, hodc cay tréng c6 cac gen la "xép chong" biéu hién doc td diét con
trung, d¢ dung chiu chét diét cd, su ting cuong dinh dudng, hodc cé4c tinh trang c6 lgi

khac bat ky.

Cong thirc Mot ¢6 thé dugc dung cho phan 14 va/hoac phan ra quéa cla cay trong
dé kiém soat sinh vat hai. Phan tir nay tiép xuc truc tiép vGi sinh vat hai, hodc sinh vat
hai tiéu thu phan tir nay khi &n cay hodc trong khi hut nhya hodc cac chit dinh dudng
khéc tir cdy.

Cong thirc Mot cling ¢ thé dugc dung cho dat, va thi duoc dung theo phuong
thtrc nay, sinh vét hai dn 12 va than c6 thé dugc kiém soét. R ¢6 thé hap thu phén tir ndy
nho d6 hép thu nd vao phén 14 cia cdy dé kiém soat sinh vét hai cén va hut nhya cay

bén trén mat dét.

Su di chuyén toan thén ctia chit diét sinh vat hai & cly co thé dugc dung dé kiém
soat sinh vat hai trén mot phan cua cay bang cach dung (vi du bang cach phun dia diém)
phén tr c6 Cong thitc MOt cho phén khéc cta ciy. Vi dy, viéc kiém soat con trung an 14
¢6 thé dat duogc bing cach ding dé tudi nho giot hodc cho ranh cay, bang cach xt ly dat
bang cach vi dy lam thAm dit truéc hodc sau khi trdng cay, hodc bang cach xir 1y hat

cua cay trude khi trong.

Cong thirc Mot ¢ thé duoc str dung v6i ba. Nhin chung, v6i ba, ba dugc cho vao
d4t noi ma, vi dy, mbi ¢ thé tiép xuc voi, va/hodce dugc hép dAn dén, ba. Ba cling co thé
dugce dung cho bé mit ca cong trinh xay dung, (bé mat ngang, doc, hoac nghiéng) noi

ma, vi du, kién, moi, gian, va rudi, co thé tiép xuc voi, va/hodc duogc hap dan dén, ba.

Cong thirc Mot ¢ thé duoc bao nang bén trong, hodc dugc cho 1én bé mit cua
vién nang. Kich thuéc cua vién nang c6 thé nam trong khoang tir ¢& nanomet (duong
kinh khoang 100-900 nanomet) dén & micromet (duong kinh khoang 10-900

micromet).
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Cong thirc Mot co thé dugc dung cho trimg cta sinh vét hai. Vi kha néng doc
nhét cia trang cia mot sb sinh vat hai khang vdi cac chét diét sinh vat hai nhét dinh,
viéc dung 1ap di 1dp lai ctia phéan tir nay co thé 12 didu mong mudn dé kiém soat 4u tring
méi xudt hién.

Cong thire Mot co thé dugc dung duéi dang dich xir ly hat. Dich x{t 1y hat c6 thé
dugc dung cho tAt ca céc loai hat, bao gém hat ma tir do cay tréng da duoc cai bién di
truyén dé biéu hién cac tinh trang chuyén biét s& nay mam. Cac vi du dai dién bao gém
hat bidu hién protein doc dbi v6i sinh vat hai khong xuong song, nhu Bacillus
thuringiensis hodc cac doc tb diét con tring khac, hat biéu hién do dung chiu chét diét
c0, nhu hat "Roundup Ready", hodc hat c6 cac gen la "xép chong" biéu hién doc t6 diét
cbn trung, d§ dung chiu chét diét co, su tang cudng dinh dudng, d dung chiu han, hodc
cé4c tinh trang c6 1gi khac bét ky. Ngoai ra, dich xtr Iy hat nay v6i Cong thirc Mot ¢c6 thé
con ting cuong kha nang cua cay trdng dé chiu diéu kién sinh truéng cing thing t6t
hon. Pidu nay din dén cay khoe hon, strc séng manh mé& hon, ma co thé din dén san
luong cao hon Iic thu hoach. N6i chung, khoang 0,0025 mg Cong thuc Mot trén moi
hat dén khoang 2,0 mg Cong thirc Mot trén mdi hat 1a hitu ich, lugng khoang 0,01 mg
Cong thure Mot trén mdi hat dén khoang 1,75 mg Cong thirc Mot trén mdi hat 1a hitu
ich, luong 0,1 mg Cong thirc MOt trén mdi hat voi khoang 1,5 mg Cong thirc Mot cho
mdi hat 13 hitu ich, lwgng 0,25 mg Cong thirc Mot cho mdi hat dén khoang 0,75 mg
Cong thire Mot cho mdi hat 13 hitu ich. N6i chung, lwgng hitu ich khoéng 0,5 mg Cong

thirc Mot cho mdi hat.
Cong thuc Mot ¢ thé duoc dung v6i mot hodc nhidu hoat chét trong cai tao dat.

Cong thirc Mot ¢o thé dugc st dung dé kiém soat ndi ky sinh tring va ngoai ky
sinh trung trong linh vuc thude thu y hodc trong linh vie cham soc dong vét khong phai
1a ngudi. Phan t nay ¢ thé duoc dung bang cach dung qua duong mi¢ng & dang, vi dy,
vién nén, vién nang, dd uéng, hat, béng cach dung cho da & dang, vi du, nhung, phun,
rot 1én, chdm 18n, va quét bui, va béng cach dung ngoai duong tiéu hoa & dang, vi du,
tiém.

Cong thirc Mot ciing ¢6 thé duoc ding mot cach ¢ loi trong viéc chdm soc vat
nudi, vi du nhu, gia suc, ga, ngdng, dé, lon, clru, va ga tdy. Chung cling co thé dugc

dung mot cach c6 loi ¢ thi cung nhu, ngua, ché, va méo. Sinh vét gy hai cu thé can
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kiém soat 1a rudi, bo chét, va tich ma gy anh hudng dén cac dong vat ndy. Cac ché
pham thich hgp dugc dung qua duong miéng cho dong vat qua nudce udng hodc thirc in.

Lidu lugng va ché pham thich hgp phu thudc vao loai.

Céng thirc Mt cling ¢6 thé dugc sir dung dé kiém soat giun ky sinh, ddc biét 1a

& rudt, & cac dong vat dugce liét ké ¢ trén.

Cong thire Mot cling ¢0 thé duoc dung trong phuong phap didu tri dé cham soc
strc khoe con nguoi. Cac phuong phép nay bao gbm, nhung gi¢i han &, ding qua duong

miéng & dang, vi dy, vién nén, vién nang, nuéc uong, hat, va bang cach dung cho da.

Cong thirc Mot cling ¢6 thé dugc dung cho sinh vat hai xdm 14n. Sinh vat giy hai
trén khép thé gidi da di cu dén cac moi truong mai (ddi v6i sinh vat hai nay) va sau do
tré thanh cc 10di xAm 14n méi trong moi trudng mdi do. Phén tir nay cling ¢6 thé duoc
str dung trén ca loai xam 14n méi nay dé kiém soat chiing trong moéi truong méi do.

virut thuc vat gy thiét hai udc tinh 60 ty do la My vé san lugng cdy trong trén
toan thé gibi mdi nam. Nhiéu loai virut thuc vat can dugc truyén qua vecto, thuong la
con tring, vi du rdy 14 va bo nhay hai céy. Tuy nhién, tuyén tring cling da dugc ching
minh 13 ¢6 kha nang truyén virut. Tuyén trung truyén virut thyc vat bang cach an ré.
Cong thic Mot cling ¢o thé duoc 4p dung cho cay trdng dé wc ché sinh vat hai mang
virut thuc vat dé didu nay lam gidm kha ning truyén virut thuc vat tir sinh vat hai sang
cay trong. |
Do d6, dua trén nhitng diéu trén, chi tiét (D) bd sung, khong day du sau day dugc dua

ra.

1D. Phan tr ¢6 cong thirc sau day

0
\72

) A 5 o
Xy —N N
/ H  CcH
—
N

3

Céng thirc Mgt con dwge goi la F1

va N-oxit, mudi cong axit ndng dung, dan xuat muoi, solvat hoa, dan xuat este,

da hinh, ddng vi, ddng phén 14p thé phan giai va cdc chat hd bién cua ching,

2D.  Ché phdm chira phén tir theo 1D va con chira mot chit mang.
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3D. Ché pham theo 2D, trong d6 ché pham nay con chira hoat chét.

4D. Ché pham theo chi tiét bat ky trong sb cac chi tiét néu trén, trong d6 ché phim
nay con chira hoat chét dugc chon tir thubc diét c6, thube diét c, thudc diét con trung,
thudc diét con trung, thudc diét con trung, thudc diét vi khuin, thudc diét chim, thube
lam tan mau, thudc diét nim, thude diét co, thube diét cé, chét thu hat con trung, thubc
xua dudi con tring, thudc diét con tring, chét xua dudi dong vat c6 vu, chét gay réi loan
giao phéi, thube diét nhuyén thé, thube diét tuyén trung, chét kich hoat thuc vat, chét
kich thich hoac thuc déy strc khoe thuc vat, chét trc ché sy nitrat hoa, chat diéu hoa sinh

trudmg thuc vat, chét diét loai gam nhim, chét hiép dong va chét digt virut.

5D. Ché phdm theo chi tiét bit ky trong s céc chi tiét da néu, trong d6 ché pham nay

con chira hoat chit dugc chon tir AIGA.

6D. Ché phdm theo chi tiét bat ky trong sb cac chi tiét da néu, trong d6 ché phim nay

cOn chira hoat chat dugc chon tir AL - 1.

7D.  Ché phdm theo chi tiét bat ky trong sb cac chi tiét da néu, trong d6 ché pham nay

con chira hoat chat dugc chon tir AI - 2.

8D. Ché phdm theo chi tiét bt ky trong sd céc chi tiét da néu, trong d6 ché phim nay

coOn chira Lotilaner.

9D. Ché phdm theo chi tiét bat ky trong sb cac chi tiét da néu, trong d6 ché pham nay

con chira phan tir dugce chon tir Bang A.

10D. Ché pham theo chi tiét bat ky trong s6 cac chi tiét da néu, trong d6 ché pham nay
con chira hoat chit dugc chon tir AIGA - 2.

11D. Ché pham theo chi tiét bat ky trong sé céc chi tiét da néu, trong d6 ché pham nay

con chtra thudc trir sinh vat hai sinh hoc.

12D. Ché pham theo chi tiét bit ky trong s cac chi tiét da néu, trong d6 ché pham nay

con chira hoat chit duoc chon tir Chét e ché axetylcholinesteraza (AChE).

13D. Ché pham theo chi tiét bat ky trong s cac chi tiét da néu, trong d6 ché pham nay
con chira hoat chét dugc chon tir Chit dbi khang kénh clorua céng GABA.

14D. Ché pham theo chi tiét bat ky trong s cac chi tiét da néu, trong d6 ché pham nay

coOn chira hoat chit dugc chon tir Chét diéu bién kénh natri.
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15D. Ché pham theo chi tiét bat ky trong sd cac chi tiét da néu, trong d6 ché pham nay

con chita hoat chit dugc chon tir Chét chii van thu thé axetylcholin nicotin (nAChR).

16D. Ché pham theo chi tiét bat ky trong sé céc chi tiét da néu, trong d6 ché pham nay
con chira hoat chit dugc chon tir Chét hoat héa bién cAu thu thé axetylcholin nicotin

(nAChR).

17D. Ché pham theo chi tiét bat ky trong sé cac chi tiét da néu, trong d6 ché phdm nay

con chira hoat chét dugc chon tir Chit hoat hoa kénh clorua.

18D. Ché pham theo chi tiét bat ky trong sd cac chi tiét da néu, trong d6 ché phim nay

con chira hoat chat dugc chon tir Bat chwéc hormon vi thanh nién.

19D. Ché pham theo chi tit bét ky trong sb céc chi tiét da néu, trong d6 ché pham nay

con chira hoat chit dugc chon tr Cac chit wc ché khong diic hiéu hdn tap (da vi tri).

20D. Ché phém theo chi tiét bt ky trong s6 céc chi tiét da néu, trong d6 ché phim nay

con chira hoat chit duoc chon tir Chat diéu bién cilia cac co’ quan diy am.

21D. Ché pham theo chi tiét bét ky trong s cac chi tiét da néu, trong d6 ché pham nay

con chira hoat chit duge chon tir Chit trc ché sw phat trién ciia bo ve.

22D. Ché pham theo chi tiét bét ky trong s cac chi tiét da néu, trong d6 ché pham nay
con chira hoat chét dugc chon tir Chét pha v vi sinh vét ciia mang trung trang con
trung.

23D. Ché pham theo chi tiét bat ky trong sd cac chi tiét da néu, trong d6 ché phim nay
con chira hoat chat dugc chon tur Chét rc ché ATP synthaza ti thé.

24D. Ché pham theo chi tiét bat ky trong s cac chi tiét da néu, trong d6 ché pham nay
con chira hoat chit dugc chon tir Tac nhan tich cdp ciia sw phosphoryl héa oxy héa
thong qua sw pha v ciia gradien proton.

25D. Ché pham theo chi tiét bt ky trong s6 cac chi tiét da néu, trong d6 ché pham nay
con chita hoat chét duoc chon tur Chit phong bé kénh thu thé axetylchelin nicotin
(nAChR).

26D. Ché pham theo chi tiét bat ky trong s céc chi tiét da néu, trong d6 ché pham nay

con chura hoat chit dugc chon tix Chét e ché qua trinh sinh tong hop kitin, loai 0.
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27D. Ché pham theo chi tiét bat ky trong s céc chi tiét da néu, trong d6 ché pham nay

con chtra hoat chat dugc chon tir Chét e ché qua trinh sinh tong hop kitin, loai 1.

28D. Ché pham theo chi tiét bat ky trong sb cac chi tiét da néu, trong d6 ché phim nay
con chira hoat chat dugc chon tir Chat pha vé sw thay 16ng, (Cong trung hai cinh -
Dipteran).

29D. Ché phim theo chi tiét bt ky trong sd cac chi tiét da néu, trong d6 ché phim nay
con chtra hoat chat duge chon tir Chéit chii van thu thé ecdysone.

30D. Ché phim theo chi tiét bat ky trong s céc chi tiét da néu, trong d6 ché pham nay
con chira hoat chat duoc chon tir Chit chii van thu thé Octopamin.

31D. Ché phim theo chi tiét bat ky trong sb cac chi tiét da néu, trong d6 ché phim nay
con chira hoat chét dugc chon tir Chit e ché van chuyén dién tir phire hop I ty thé.
32D. Ché phim theo chi tiét bit ky trong s céc chi tiét da néu, trong d6 ché pham nay
con chira hoat chét dugc chon tir CChit irc ché van chuyén dién tir phirc hgp Ity thé.
33D. Ché pham theo chi tiét bat ky trong sb céc chi tiét da néu, trong do ché phim nay
con chira hoat chit dwgc chon tur Chét phong bé kénh natri phu thudc dién ap.

34D. Ché pham theo chi tiét bat ky trong sb céc chi tiét da néu, trong d6 ché phim nay
con chtra hoat chat duge chon tir Chit Wrc ché axetyl CoA carboxylaza.

35D. Ché pham theo chi tiét bét ky trong sb céc chi tiét da néu, trong d6 ché phim nay
con chita hoat chit dugc chon tir Chét ie ché van chuyén dién tir phire hop IV ty thé.
36D. Ché pham theo chi tiét bat ky trong sb cac chi tiét da néu, trong d6 ché phdm nay
con chira hoat chét duge chon tir Chit wc ché van chuyén dién tir phire hgp II ty thé.
37D. Ché phim theo chi tiét bit ky trong sb céc chi tiét da néu, trong d6 ché pham nay
con chira hoat chit dwogc chon tur Chét didu bién thu thé Ryanodin.

38D. Ché phém theo chi tiét bt ky trong sb céc chi tiét da néu, trong do ché pham nay
con chira hoat chét dugc chon tir Nhém UN.

39D. Ché pham theo chi tiét bit ky trong s cac chi tiét da néu, trong d6 ché phim nay

con chira clorantraniliprol.

-62-



37300

40D. Ché pham theo chi tiét bat ky trong sb céc chi tiét da néu, trong do6 ché pham nay

con chira chlorpyrifos.

41D. Ché phdm theo chi tiét bat k¥ trong sb cac chi tiét da néu, trong d6 ché pham nay

con chira xyantraniliprol.
42D. Ché phim theo bét ky chi tiét nao trude do, ché phdm nay con bao gbdm metomyl.

43D. Ché pham theo chi tiét bat ky trong sb cac chi tiét da néu, trong do ché pham nay

con chira metoxyfenozit.

44D. Ché phim theo chi tiét bét ky trong sd céc chi tiét da néu, trong d6 ché pham nay

con chira oxamyl.

45D. Ché phim theo chi tiét bt ky trong sb cac chi tiét da néu, trong do ché pham nay

coOn chtra Spinetoram.

46D. Ché phim theo chi tiét bat ky trong sb cac chi tit da néu, trong d6 ché pham nay

con chira spinosad.

47D. Ché phim theo chi tiét bat ky trong sb cac chi tiét da néu, trong d6 ché pham nay

cOn chura sulfoxaflor.

48D. Ché pham theo chi tiét bat ky trong sb cac chi tiét da néu, trong d6 ché phim nay

con chira triflumezopyrim.

49D. Ché phim theo chi tiét bat ky trong sb céc chi tiét da néu, trong d6 ché pham nay

con chira beta-xyfluthrin.

50D. Ché phdm theo chi tiét bat ky trong sd céc chi tiét da néu, trong d6 ché phdm nay

con chtra clothianidin.

51D. Ché phdm theo chi tiét bat ky trong s cac chi tiét da néu, trong do6 ché pham nay

con chura xyfluthrin.

52D. Ché phim theo chi tiét bét ky trong sb cac chi tiét da néu, trong d6 ché pham nay

con chira flubendiamit.

53D. Ché phim theo chi tiét bat ky trong sb cac chi tiét da néu, trong d6 ché pham nay
con chura fluopyram.
54D. Ché phim theo chi tiét bit ky trong s cac chi tiét da néu, trong do ché pham nay

con chira flupyradifuron.
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55D. Ché phdm theo chi tiét bat ky trong s cac chi tiét d néu, trong d6 ché phim nay
con chira imidacloprid.

56D. Ché pham theo chi tiét bat ky trong sb céc chi tiét da néu, trong d6 ché pham nay
con chira spiromesifen.

57D. Ché phim theo chi tiét bét ky trong sb céc chi tiét da néu. trong d6 ché pham nay
con chira spirotetramat.

58D. Ché phim theo chi tiét bat ky trong s& céc chi tiét dd néu, trong d6 ché pham nay
con chira spirodiclofen.

59D. Ché pham theo chi tiét bat ky trong sd cac chi tiét da néu, trong d6 ché pham nay
con chira tetraniliprol.

60D. Ché phém theo chi tiét bt ky trong sé cac chi tiét da néu, trong d6 ché phim nay
con chira thiodicarb.

61D. Ché phim theo chi tiét bat ky trong sd céc chi tiét da néu, trong d6 ché pham nay
con chua thiacloprid.

62D. Ché phim theo chi tiét bat ky trong sd céc chi tiét da néu, trong d6 ché pham nay
con chira alpha-xypermethrin.

63D. Ché phdm theo chi tiét bat ky trong sd cac chi tiét da néu, trong d6 ché pham nay
con chira xyflumetofen.

64D. Ché phdm theo chi tiét bat ky trong sd céc chi tiét da néu, trong d6 ché phdm nay
con chura fipronil.

65D. Ché phdm theo chi tiét bét ky trong sé céc chi tiét da néu, trong d6 ché pham nay
con chira metaflumizon.

66D. Ché phdm theo chi tiét bat ky trong sd cac chi tiét dd néu, trong d6 ché pham nay
con chira zeta-xypermethrin.

67D. Ché phim theo chi tit bat ky trong s céc chi tiét da néu, trong d6 ché pham nay
con chira afidopyropen.

68D. Ché pham theo chi tiét bat k¥ trong sb cac chi tiét da néu, trong do ti 1 khéi lugng
ctia F1 so v6i hoat chét 1a tir 100:1 dén 1:100.
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69D. Ché phim theo chi tiét bat ky trong sb céc chi tiét da néu, trong do ti 18 khoi

luong cta F1 so v6i hoat chét 1a tir 50:1 dén 1:50.

70D. Ché pham theo chi tiét bt ky trong s6 cac chi tiét da néu, trong do ti 1€ khéi lwong
ctia F1 so véi hoat chét 1a tir 20:1 dén 1:20.

71D. Ché pham theo chi tiét bat ky trong sb cac chi tiét da néu, trong do ti 18 khdi luong
ctia F1 so v6i hoat chat 14 tir 10:1 dén 1:10.

72D. Ché phim theo chi tiét bt ky trong s6 c4c chi tiét da néu, trong do ti 16 khoi luong

ctia F1 so véi hoat chat 1a tir 5:1 dén 1:5.

73D. Ché pham theo chi tiét bat ky trong s6 cac chi tiét da néu, trong do ti 18 khdi lugng

ctia F1 so v6i hoat chat 13 tir 3:1 dén 1:3.

74D. Ché phim theo chi tiét bt ky trong sb céc chi tiét da néu, trong do ti 1¢ khoi luong

ctia F1 so v6i hoat chét 1 tir 2:1 dén 1:2.

75D. Ché phim theo chi tiét bt ky trong sb céc chi tiét da néu, trong do ti 1¢ khoi luong

cua F1 so vdi hoat chitla 1:1.

76D. Ché phim theo chi tiét bt ky trong s6 céc chi tiét da néu, trong do ti 16 khéi luong
ctia F1 so v6i hoat chat 1a X ¥; trong d6 X 1a phin theo khdi lugng ctia F1 va ¥ 1a phan
theo khdi luong ctia mot hoat chét; hon nita, trong d6 khoang sé ctia cac phan theo khbi
lugng d6i véi X 1a 0 <X < 100 va céc phan theo khéi lugng doi véi Y12 0 <Y < 100; va

hon nita trong d6 X va ¥ dugc chon tir Bang 4.

77D. Quy trinh kiém soat sinh vat hai, trong d6 quy trinh nay bao gbm budce ap dung

cho dia diém lugng c6 hiéu qua vé trir sinh vat hai cta ché pham chua F1.

78D. Quy trinh kiém soat sinh vat hai, trong do quy trinh bao gbm budc ap dung cho
dia diém lugng c6 hiéu qua trir sinh vat hai cta ché phdm theo chi tiét bat ky trong s

céc chi tiét da néu tir 2D dén 76D.

79D. Quy trinh theo chi tiét 77D hoidc 78D, trong d6 sinh vat hai néi trén dugce chon
tir nhém bao g@)m kién, rép cdy, rép, bo canh cimg, bo dai dudi, sdu budm, gian, dé, sau
rom, bo chét, rudi, chau chiu, sdu bo, rép 14, rin, cdo cao, gioi, rép sap, bo ve, tuyén
trung, réy, rﬁy chéng canh, chudn chudn, bo vay, bo bac, sén tran, dc sén, nhén, buém

dudi dai, bo xit, rét to, méi, bo tri, bo ve, ong bap cay, bo phan trang va giun xoan.
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80D. Quy trinh theo chi tiét 77D hodc 78D, trong d6 sinh vat hai da néu la sinh vét hai
an nhya cay.
81D. Quy trinh theo chi tiét 77D hodc 78D, trong d6 sinh vat hai da néu la rép cay.
82D. Quy trinh theo chi tiét 77D hodc 78D, trong d6 sinh vat hai da néu la rdy.
83D. Quy trinh theo chi tiét 77D hodc 78D, trong d6 sinh vat hai da néu la tir B9
B6 ChAy ran (Anoplura) hodc B Canh nira (Hemiptera).
84D. Quy trinh theo chi tiét 77D hoic 78D, trong do6 ché pham nay dugc ap dung cho
dét.
85D. Quy trinh theo chi tiét 77D hodc 78D, trong d6 ché phdm nay dugc ap dung cho
cac phin 14 ctia cay.
86D. Quy trinh theo chi tiét 77D hodic 78D, trong d6 dia diém da néu la noi cdy lia,
ngd, dau twong, bong, khoai tdy, cao luong, mia, cai du, ché, nho, lia mi, lua mach, co
linh lang, hodc céc loai trai cdy hodc rau khac dang phat trién.
87D. Ché phém theo chi tit bt ky trong s céc chi tiét da néu tir 2D dén 76D, trong
d6 ché phim nay con bao gbm hat gidng.
88D. Ché phim theo chi tiét 87D, trong do6 hat gidng d4 néu l1a hat bong, hat hudng
duong, hat thoc, hat cu cai dudng, hat cai dau, hat ngd, hat lua mi, hat Itia mach, hat ké,
hat cao luong, hat kiéu mach, hat yén mach, hat Iia mach den, hat ddu twong, hodc hat
quinoa.
89D. Ché phim theo chi tiét 87D, trong d6 tir khoang 0,0025 mg Cong thirc Mot trén
mdi hat dén khoang 2,0 mg Cong thirc Mot trén mdi hat duoc st dung.

Cac dé muc trong ban mo nay chi dé cho thuin tién va khong dwec sit dung

de dién giai phan bat ky nao ciia no.
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YEU CAU BAO HQ
1. Phan t&, N-(3-clo-1-(pyridin-3-yl)-1H-pyrazol-4-yl)-2-(metylsulfonyl)propanamit,

c6 cong thirc sau day (cong thirc mot):
\ 7/

N= S~cH,
NN N
/ H o CHs
—
N

va N-oxit, mudi cOng axit nong dung, dAn xuit mubi, solvat, din xuat este, dang
da hinh, dong vi, ddng phan 1ap thé phan giai va chat hd bién, va cac nuclit phong xa

cta chung.
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