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Linh vire k§ thuit dwoc dé cap

Sang ché dé cap dén hop chét trr dich hai chan khép (4rthropoda), dich hai than
mém (Mollusca), vi/hodc giun tron (Nematoda), phuong phap diéu ché hop chit nay, hop
chit trung gian st dung trong phuong phap nay, ché phdm trir dich hai chira hop chét
ndy, va phuong phép kiém soat dich hai bang cach sir dung hop chét va ché phdm nay.
Hop chét nay co thé dugc st dung lam chét diét ve, chit diét con trung, chét diét bét, chit

diét dong vat than mém va chat diét giun tron.
Tinh trang ky thuit cia sang ché

Nhidu bénh nguy hidm nhit & ngudi bi 1y lan boi cac vét truyén con tring
(Rivero et al.). V& phuong dién lich sir, bénh st rét, bénh sdt dengue, bénh .sét vang,
bénh dich hach, bénh giun chi, bénh sbt phét ban do chéy, ran, bénh trung miii khoan,
bénh do nhi®m Leishmania, va cdc bénh do vat truyén khéc gay ra nhidu bénh trén ngudi
va nhidu ca tr vong & thé ky 17 dén dau thé ky 20 hon toan bd cic nguyén nhan két hop
khéc (Gubler). Cac bénh do vat truyén chiém khoang 17% bénh ky sinh tring va truyén
nhiém trén toan cau. Riéng bénh st rét gy ra trén 800000 ca tir vong mdi nam, 85% ca
bénh xuit hién & tré em dudi 5 tudi. Mbi nam c6 khoang 50 dén 100 triéu ca bénh sbt
dengue. Ngoai ra, ¢6 250000 dén 500000 ca bénh sét_xue”it huyét dengue xuét hién mi
nim (Matthews). Viéc kiém soat vét truyén déng vai trd quan trong trong phong ngira va
kidm soat bénh truyén nhiém. Tuy nhién, tinh khang hop chét trir dich hai, bao gdm tinh
khang nhiéu chit diét con tring, da gia ting & toan bd cac lodi con tring 1 cic vat truyén
gdy bénh quan trong & ngudi (Rivero et al.). Gan day, hon 550 loai dich hai chan dét da
phat trién tinh khéng it nhdt mot hop chét trir dich hai (Whalon, et al.).

Mbi nam con triung, tac nhan giy bénh & thuc vat, va cé dai, pha hoai hon 40%
toan bd san luong luong thuc. Tén thit nay xuit hién mic du sit dung cc hop chat trir
dich hai va st dung nhidu bién phéap kiém soét phi hoa hoc, nhu luan canh cay trdng va
bién phéap kiém sodt sinh hoc. Chi cAn mot sb thuc phém nay dugc bao quan, c6 thé nuoi

séng hon ba ty ngudi bi suy dinh dudng trén thé gisi (Pimental).
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Giun tron ky sinh thuc vat 1a mot trong sb cac dich hai ldy lan nhiéu nhat, va
thuong xuyén 1a mot trong nhing dich nguy hiém nhét va gay thiét hai nhidu nhitkém.
U'c tinh 14 thiét hai do giun tron 12 tir khodng 9% & cac nude phat trién dén 15% & cac
nudc chua phat trién. Tuy nhién, & My khao sat & 35 bang trén cic cay trong khéc nhau

cho thdy thiét hai do giun tron 12 1én d&én 25% (Nicol et al.).

Cén luu ¥ rang dong vat chan bung (sén va dc sén) 1a cac dich hai gy thiét hai
kinh té it quan trong hon cac dong vat chan d6t hodc giun tron khéc, tuy nhién & mot )
ving chung c6 thé giam dang ké ning suét, anh hudng nghiém trong dén chét luong cua
san phdm da thu hoach, cfing nhu lay truyén bénh cho ngudi, ddng vat va thyc vat. Trong
khi chi mot vai chuc loai dong vat chan bung 1a cac dich hai nghiém trong c6 tinh chét
dia phuong, thi mot s it cac loai 1a dich hai nguy hiém trén quy mé toan thé giéi. Cu thé,
dong vat chan bung d4nh huéng dén nhiéu cdy trong néng nghiép va vudn cdy, nhu ving
d4t canh téc, déng co, va cay léy so0i; cdy rau; bui cdy va cdy an qud; thdo moc; va cay
canh (Speiser).

M&i gay thiét hai cho tit ca c4c cong trinh tu nhan va cong cdng, cling nhu cic
ngudn tai nguyén ndng nghiép va 1am nghiép. Vao ndm 2005, trén toan thé gii udc tinh
mdi gay thiét hai trén 50 ty d6 la M§ mdi nam (Korb).

Do d6, vi nhiéu 1y do, bao gébm cac ly do néu trén, can nhiéu chi phi (u6c tinh
khoang 256 triéu d6 la M§ mdi hop chit trir dich hai trong nim 2010), tén thoi gian
(trung binh khoang 10 nim mdi hop chét trir dich hai), va kho nghién ctru va phat trién
cac hop chét trir dich hai thé hé méi (CropLife America, 2010).
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Ban chit k§ thuit ciia sang ché

Muc dich ciia sang ché 1 d& cap dén hop chét trir dich hai c6 cong thirc ()
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trong do:

(A)R', R% R? R* R’ R® R, R® vaR" doc lap vé6i nhau duge chon tir nhém bao
gém H, F, Cl, Br, I, CN, NO,, OH, (C;-Cy) alkyl, (C,-Cy) alkenyl, (C;-C4)haloalkyl, (C;-
C,) alkoxy, (C;-Cy)haloalkoxy, va (C3-Cg)xycloalkyl,

trong d6 mdi alkyl, alkenyl, haloalkyl, alkoxy, haloalkoxy, va xycloalkyl, thy y
duoc thé béng mot hodc nhiéu phén ttr thé doc 1ap dugc chon tir nhém bao g@)m F, Cl, Br,
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I, CN, NO,, OH, (C;-Cy) alkyl, (C,-C,) alkenyl, (C;-Cy)haloalkyl, (C;-C,) alkoxy, (C;-
Cy)haloalkoxy, va (C;-Cg)xycloalkyl;

B)R®*1aH;
(C) L duge chon tir nhém bao gdm
(1) lién két ndi nguyén tir nito véi nguyén tir cacbon trén vong, va

(2) (C,-Cy) alkyl, trong d6 alkyl nay tiy y dugc thé bing mot hozc nhiéu phan tir
thé doc 1ap dugc chon tir nhom bao gé)m F, Cl, CN, OH, va oxo;

(D) R va R" ddc 1ap véi nhau duge chon tir nhém bao gdm H, (C;-Cy) alkyl,
(Cy-Cy) alkenyl, (C,-C,) alkenyloxy, (C,-C4) alkynyl, (C,-C4) alkynyloxy, (C;-
Cyhaloalkyl, (C;-C,) alkoxy, (C;-Cy)haloalkoxy, (Cs-Cg)xycloalkyl, (C;-Cg)xycloalkoxy,
(C3-Cy)xycloalkenyl, (C;-Cg)xycloalkenyloxy, ((C;-Cy)  alkyl)((Cs-Cg)xycloalkyl),
C(O)(Cy1-Cy) alkyl), ((C4-Cy) alkyl)C(O)(C1-Cy) alkyl), va ((Ci-Cy) alky)C(O)O((Cy-
Cy4) alkyl),

trong d6 mdi alkyl, alkenyl, alkenyloxy, alkynyl, alkynyloxy, haloalkyl, alkoxy,
haloalkoxy, xycloalkyl, xycloalkoxy, xycloalkenyl, va xycloalkenyloxy, tuy y dugc thé
béng mét hodc nhiéu phﬁn tr thé doc 1dp dugc chon tir nhém bao g@)m F, Cl, Br, I, CN,
NO,, OH, va oxo;

(E) R"® 1a di vong, trong d6 di vong nay dugc chon tir nhém bao gdm
dihydrofuranyl, furanyl, indazolyl, indolyl, imidazolyl, isoindolyl, isothiazolyl,
isoxazolyl, oxadiazolyl, oxazolyl, pyrazolinyl, pyrazolyl, pyrolyl, tetrazolyl, thiazolyl,

thienyl, triazinyl, va triazolyl,

trong d6 mdi di vong tiy y duoc thé bang mot hodc nhidu phan tir thé doc lap
dugc chon tir nhém bao gdm oxo, (C;-Cs) alkyl, C(0)O(C;-Cy) alkyl, phenyl, va pyridyl,

trong do nf)i phenyl tuy ¥ duoc thé bing méot hoic nhiéu phan tir thé R, doc lap
dugc chon tir nhém bao gém F, Cl, Br, I, (C;-Cy) alkyl, (C-C4) alkoxy, va (C;-
Cy)haloalkoxy;

(F) Q duoc chon tir nhém bao gdbm O va S; va
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mubi cdng hop axit ndng dung, din xuit mudi, solvat, dan xuét este, tinh thé da
hinh, chét ddng vi, chit ddng phan lap thé dugc rira giai, va chit ddng phan hd bién cta
hop chat trir dich hai ¢6 cong thire (1).

Theo mét phuong 4n khac, R! R% R, R%, RS, R”, R}, R’, R, R", va R 1a H.
Phuong 4n nay c6 thé duge st dung két hop v6i cdc phuong an khéc clia R’ R L,vaqQ.

Theo mdt phuong an khéc, R’ 1a (C;-Cyhaloalkoxy. Phuong 4n nay co thé duoc
st dung két hop véi cac phuong 4n khac cua R', R% R, RY, R%, R7, R®, R, R', R", R",
R L,vaQ.

Theo mot phuong én khéc, R’ 12 OCF; hoic OCF,CF;. Phuong 4n ndy c6 thé duoc
st dung két hop véi cac phuong &n khéc cia R!, RZ, R3, RY, RS, R, R8, R9, R RN R
R L, vaQ.

Theo mdt phuong 4n khac, L 1a lién két. Phuong 4n nay c6 thé dugc st dung két
hop v6i céc phuong 4n khéc cia RY, R R®, RY, R, RS, R7, R, R, R', R", R">, R, va
Q.

Theo mdt phuong an khac, L 13 -CH,CH,-. Phuong 4n nay co thé duoc s dung
két hop v6i cac phuong 4n khac cia R', R? R, R*, R®, R, R7, R®, R, R"", R", R2, R,
va Q.

Theo mot phuong an khéc, Q 1a O. Phuong &n nay co thé duoc sir dung két hop
v6i cac phuong an khac cia R!, R R®, R*, R°, RS, R7, R®, R, R, R", R">, R", va L.

Theo mdt phuong an khéc, Q 1a S. Phuong 4n nay ¢o thé duogc st dung két hop véi
cac phuong 4n khéc ciia R!, R% R®, R*, R®, RS, R, R®, R, R"", R", R®*, R, va L.

Theo mdt phuong an khéc, R"” 1a di vong dugc chon tir nhém bao g6m
dihydrofuranyl, imidazolyl, isoxazolyl, oxadiazolyl, oxazolyl, pyrazolyl, thienyl, hoac
thiazolyl, tiiy y duoc thé bang mot hodc nhiéu phén tir thé duge chon tir nhém bao gdm
oxo, CH;, CH(CH;3)CH,CH(CHj3;),, C(O)OCH,CHj3, phenyl, va pyridyl tuy y duoc thé
bang mdt hoic nhiéu phén ttr thé R, dugc chon tir nhém bao gém F, Cl, CH;, CH,CHs;,
CH(CHj3) 2, OCHj;, va OCF;. Phuong 4n nay co thé dugc st dung két hop véi céc
phuong 4n khac cia R, R%, R®, RY, R%, R, R7, R®, R, R", R", R”, L, va Q.

Theo mot phuong an khéc, R" 1a di vong, trong d6 di vong niy dugc chon tur

nhém bao gdm imidazolyl, isoxazolyl, oxadiazolyl, oxazolyl, pyraZolyI, thiazolyl, va

-6-
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thienyl, trong d6 mdi di vong ty y dugc thé bang mot hodc nhidu phan tir thé doc lap
duogc chon tir nhom bao gém oxo, (C;-Cy) alkyl, C(O)O(C;-Cy) alkyl, phenyl, va pyridyl,
trong d6 mdi phenyl ty ¥ dugc thé bing mot hozc nhidu phan tir thé R, doc 1ap duoc
chon tir nhéom bao gi“)m F, Cl, Br, I, (C-Cy) alkyl, (C;-Cy) alkoxy, va (C;-Cy)haloalkoxy.
Phuong 4n nay c6 thé duge str dung két hop véi cac phuong 4n khic cia R, R%, R’ R,
R’ R® R” R®, R’ R R R L, vaQ.

Theo mot phuong an khac,:

(A)RLR%L R R R, RO RV, R%, vaR 1a H;

(B)R*1a H;

(C) L duoc chon tir nhém bao gom

(1) lién két néi nguyén tir nito véi nguyén tr cacbon trén vong, va

(2) (Cy-Cy) alkyl;

D)R"vaR™1aH;

(E) R” 1a di vong, trong d6 di vong ndy dugc chon tir nhém bao gém
dihydrofuranyl, imidazolyl, isoxazolyl, oxadiazolyl, oxazolyl, pyrazolyl, thiazolyl, va
thienyl,

trong d6 mdi di vong tiy ¥ dugc thé bang mot hodc nhiéu phan tir thé doc lap
dugc chon tir nthém bao gdm oxo, (C;-Cs) alkyl, C(0)O(C,-C,) alkyl, phenyl, va pyridyl,

trong d6 mdi phenyl tuy ¥ dugc thé bang mot hogic nhidu phan tr thé R, doc lap
dugc chon tir nhom bao gém F, Cl, (C;-Cy) alkyl, (C;-Cy) alkoxy, va (C;-Cy)haloalkoxy;
va

(F) Q duoc chon tir nhém bao gébm O va S.

Sang ché ciing dé cap dén ché phdm trlr dich hai chtra hop chét nay, va phuong
phép kiém so4t dich hai bang cach sir dung hop chét va ché phdm nay -

MO ta chi tiét sang ché

Nhin chung, vi du vé cac thuat ngit dudi diy 1a khong diy du va khong nhim muc

dich giéi han pham vi ctia sang ché. Can hiéu rang mot phan tir thé ludn phai tuan thi céc

quy téc lién két hoa hoc va cac han ché vé kha ning twong thich trong khong gian d6i véi
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hop chét cu thé ma phén tir thé nay duge gin vao. Cac thuat ngit nay chi duoc st dung

cho muc dich ctia séng ché.

Thuét ngit “hoat chit” dugc ding trong ban mo ta dé chi hop chit c6 hoat tinh hitu
ich trong kiém soat dich hai, va/hodc hd trg céc hop chit khac c6 hoat tinh manh hon
trong kiém soat dich hai, vi du v& cac hop chit nay bao gdm, nhung khong chi gi¢i han &
chét diét ve, chit diét tio, chét diét Au tring, chit diét khudn, chét diét ndm, chét diét co,
chét diét con tring, chét diét dong vat than mém, chat diét giun tron, chét diét dong vat
gam nham, chéit diét virut, chit gay chan #n, chit dudi chim, chét gdy voO sinh, chit an
toan diét co, chit thu hut cén tring, chit dudi con trung, chit dudi dong vat co v, chét
gdy rbi loan giao phdi, chét kich thich sinh trudng thuc vat, chat diéu hoa sinh truéng
thue vat, va chét hiép déng. Vi du cu thé vé cac hop chét nay bao gém, nhung khong chi

gidi han &, cac hgp chat dugc thé hién trong nhém hoat chét alpha.

Thuét ngi “nhém hoat chat alpha” (sau ddy goi tat 13 “AIGA™) dugc dung trong

ban mo ta d€ chi cac hop chat sau:

(1) (3-etoxypropyl)thily ngén bromua, 1,2-dibromoetan, 1,2-dicloetan, 1,2-
diclopropan,  1,3-diclopropen,  1-MCP,  l-metylxyclopropen, 1-naphthol,  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-metoxyetylthlty 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, rugu 4-hydroxyphenetylic, 8-
hydroxyquinolin ~ sulfat, 8-phenylthity ngénoxyquinolin, abamectin, abamectin-
aminometyl, axit abscisic, ACC, acephat, acequinocyl, axetamiprid, acethion, axetochlor,
axetofenate, axetophos, axetoprol, acibenzolar, acifluorfen, aclonifen, ACN, acrep,
acrinathrin, acrolein, acrylonitril, acypetacs, afidopyropen, afoxolaner, alachlor, alanap,
alanycarb, albendazol, aldicarb, aldicarb sulfon, aldimorph, aldoxycarb, aldrin, allethrin,
allicin, allidochlor, allosamidin, alloxydim, rugu allylic, allyxycarb, alorac, alpha-
cypermethrin, alpha-endosulfan, alphamethrin, altretamin, nhom phosphit, nh@m
phosphit, ametoctradin, ametridion, ametryn, ametryne, amibuzin, amicarbazon,
amicarthiazol, amidithion, amidoflumet, amidosulfuron, aminocarb,
aminoxyclopyrachlor, aminopyralid, aminotriazol, amiprofos-metyl, amiprophos,

amiprophos-metyl, amisulbrom, amiton, amitraz, amitrole, amoni sulfamat, amobam,

-8
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silicagel vo dinh hinh, silic dioxit v6 dinh hinh, ampropylfos, AMS, anabasin, ancymidol,
anilazin, anilofos, anisuron, anthraquinon, antu, apholat, aramit, arprocarb, arsen (III)
oxit, asomat, aspirin, asulam, athidathion, atraton, atrazin, aureofungin, avermectin B1,
AVG, aviglycin, azaconazol, azadirachtin, azafenidin, azamethiphos, azidithion,
azimsulfuron, azinphosetyl, azinphos-etyl, azinphosmetyl, azinphos-metyl, aziprotryn,
aziprotryne, azithiram, azobenzen, azoxyclotin, azothoat, azoxystrobin, bachmedesh,
barban, barbanate, bari hexaflosilicat, bari polysulfua, bari silicoflorua, barthrin, déng
bazo carbonat, déng bazo clorua, df’)ng bazo sulfét, BCPC, beflubutamid, benalaxyl,
benalaxyl-M, benazolin, bencarbazon, benclothiaz, bendaqingbingzhi, bendiocarb,
bendioxit, benefin, benfluralin, benfurécarb, benfuresat, benmihuangcaoan, benodanil,
benomyl, benoxacor, benoxafos, benquinox, bensulfuron, bensulide, 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, benzthiazuron, benzuocaotong, benzyl
benzoat, benzyladenin, berberin, beta-cyfluthrin, beta-cypermethrin, bethoxazin, BHC,
bialaphos, bixyclopyron, bifenazat, bifenox, bifenthrin, bifujunzhi, bilanafos, binapacryl,
bingqgingxiao, bioallethrin, bioetanomethrin, biopermethrin, bioresmethrin, biphenyl,
bisazir, bismerthiazol, bismerthiazol-ddng, bisphenylthily ngdn metylendi(x-naphtalen-y-
sulphonat), bispyribac, bistrifluron, bisultap, bitertanol, bithionol, bixafen, blasticidin-S,
borax, ché phém Bordeauxt, axit boric, boscalid, BPPS, brassinolide, brassinolide-etyl,
brevicomin, brodifacoum, brofenprox, brofenvalerat, broflanilit, brofluthrinate, bromacil,
bromadiolon, bromchlophos, bromethalin, bromethrin, bromfenvinfos, bromoaxetamit,
bromobonil, bromobutide, bromociclen, bromocyclen, bromo-DDT, bromofenoxim,
bromofos, bromometan, bromophos, bromophos-etyl, bromopropylat, bromothalonil,
bromoxynil, brompyrazon, bromuconazol, bronopol, BRP, BTH, bucarpolat, bufencarb,
buminafos, bupirimat, buprofezin, ché phém Burgundy, busulfan, busulphan, butacarb,
butachlor, butafenacil, butam, butamifos, butan-fipronil, butathiofos, butenachlor, buten-
fipronil, butethrin, buthidazol, buthiobat, buthiuron, butifos, butocarboxim, butonat,
butopyronoxyl, butoxycarboxim, butralin, butrizol, butroxydim, buturon, butylamin,

butylat, butylclophos, butylene-fipronil, axit cacodylic, cadusafos, cafenstrole, calciferol,
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canxi arsenat, canxi chlorat, canxi Xyanamit, canxi Xyanit, canxi polysulfua, calvinphos,
cambendichlor, camphechlor, camphor, captafol, captan, carbam, carbamorph,
carbanolat, carbaril, carbaryl, carbasulam, carbathion, carbendazim, carbendazol,
carbetamit, carbofenotion, carbofuran, cacbon disulfua, cacbon tetraclorua, carbonyl
sulfua, carbophenothion, carbophos, carbosulfan, carboxazol, carboxit, carboxin,
carfentrazon, carpropafnid, cartap, carvacrol, carvon, CAVP, CDAA, CDEA, CDEC,
cellocidin, CEPC, ceralure, cerenox, cevadilla, ché phém Cheshunt, chinalphos,
chinalphos-metyl, chinomethionat, chinomethionat, chiralaxyl, chifosan, éhlobenthiazon,
chlometoxyfen, chloralose, chloramben, chloramin phosphoro, chloramphenicol,
chlorani_formetan, chloranil, chloranocryl, chlorantraniliprol, chlorazifop, chlorazin,
chlorbenside, chlorbenzuron, chlorbicyclen, chlorbromuron, chlorbufam, chlordane,
chlordecon, chlordimeform, chlorempenthrin, chloretazat, chlorethephon, chloretoxyfos,
chloreturon, chlorfenac, chlorfenapyr, chlorfenazol, chlorfenethol, chlorfenidim,
chlorfenprop, chlorfenson, chlorfensulfua, chlorfenvinphos, chlorfenvinphos-metyl,
chlorfluazuron, chlorflurazol, chlorflurecol, chlorfluren, chlorflurenol, chloridazon,
chlorimuron, chlorinat, chlor-IPC, chlormephos, chlormequat, chlormesulone,
chlormetoxynil, chlornidine, chlornitrofen, cloaxit axetic, clobenzilate,
clodinitronaphtalen, clofénizon, cloform, clomebuform, clomethiuron, cloneb,
clophacinone, clophos, clopicrin, clopon, clopropylat, clothalonil, clotoluron,
cloxifenidim, cloxuron, cloxynil, chlorphonium, chlorphoxim, chlorprazophos,
chlorprocarb,  chlorpropham,  chlorpyrifos,  chlorpyrifos-metyl,  chlorquinox,
chlorsulfuron, chlorthal, chlorthiamid, chlorthiophos, chlortoluron, chlozolinat, chltosan,
cholecalciferol, cholin clorua, chromafenozit, cicloheximit, cimectacarb, cimetacarb,
cinerin I, cinerin II, cinerins, cinidon-etyl, cinmetylin, cinosulfuron, cintofen, ciobutide,
cisanilit, cismethrin, clacyfos, clefoxydim, clenpirin, clenpyrin, clethodim, climbazol,
cliodinate, clodinafop, cloethocarb, clofencet, clofenotan, clofentezine, clofenvinfos, axit
clofibric, clofop, clomazon, clomeprop, clonitralid, cloprop, cloproxydim, clopyralid,
cloquintocet, cloransulam, closantel, clothianidin, clotrimazol, cloxyfonac, cloxylacon,
clozylacon, CMA, CMMP, CMP, CMU, codlelure, colecalciferol, colophonat, déng 8-
quinolinolat, déng axetat, déng axetoarsenit, déng arsenat, dé)ng carbonat, bazo, déng
hydroxit, ddng naphtenat, déng oleat, ddng oxyclorua, ddng silicat, ddng sulfat, dong

sulfat, basic, dong k&m chromat, coumachlor, coumaféne, coumafos, coumafuryl,
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coumaphos, coumatetralyl, coumetoxystrobin, coumithoat, coumoxystrobin, CPMC,
CPMF, CPPC, credazin, cresol, axit cresylic, crimidin, crotamiton, crotoxyfos,
crotoxyphos, crufomat, cryolite, cue-lure, cufraneb, cumyleron, cumyluron, cuprobam,
cuprous * oxit, curcumenol, CVMP, xyanamit, Xyanatryn, cyanazin, Xyanofenphos,
Xyanogen, xyanophos, cyanthoat, cyantraniliprol, axit cyanuric, cyazofamid, cybutryne,
cyclafuramid, cyclanilit, cyclaniliprbl, cyclethrin, xycloat, xycloheximit, xycloprat,
xycloprothrin, xyclopyrimorate, xyclosulfamuron, xycloxydim, cycluron, cyenopyrafen,
cyflufenamid, cyflumetofen, cyfluthrin, cyhalofop, cyhalothrin, cyhexatin, cymiazol—,
cymoxanil, cyometrinil, cypendazol, cypermethrin, cyperquat, cyphenothrin, cyprazin,
cyprazol, cyproconazol, cyprodinil, cyprofuram, cypromid, cyprosulfamit, cyromazin,
cythioat, cytrex, daimuron, dalapon, daminozit, dayoutong, dazomet, DBCP, d-camphor,
DCB, DCIP, DCPA, DCPTA, DCU, DDD, DDPP, DDT, DDVP, debacarb, decafentin,
decamethrin, decarbofuran, deet, axit dehydro axetic, deiquat, delachlor, 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, depalléthrine, derris, desmedipham, desmetryn,
desmetryne, d-fanshiluquebingjuzhi, diafenthiuron, dialifor, dialifos, diallat, diamidafos,
dianat, dit diatomit, diatomit, diazinon, dibrom, dibutyl phtalat, dibutyl suxcinat,
dicamba, dicapthon, dichlobenil, dichlofenthion, dichlofluanid, dichlone, dichloralure,
dichlorbenzuron, dichlorfenidim, dichlorflurecol, dichlorflurenol, dichlormat, dichlormid,
diclometan, dicloromezotiaz, diclophen, dichlorprop, dichlorprop-P, dichlorvos,
dichlozolin, dichlozoline, diclobutrazol, diclocymet, diclofop, diclomezin, dicloran,
diclosulam, dicofol, dicophane, dicoumarol, dicresyl, dicrotophos, dicryl, dicumarol,
dicyclanil, dixyclonon, dieldrin, dienochlor, diethamquat, diethatyl, diethion, diéthion,
diethofencarb, dietholat, diéthon, dietyl pyrocarbonat, dietyltoluamit, difenacoum,
difenoconazol, difenopenten, difenoxuron, difenzoquat, difethialone, diflovidazin,
diflubenzuron, diflufenican, diflufenicanil, diflufenzopyr, diflumetorim, dikegulac, dilor,
dimatif, dimefluthrin, dimefox, dimefuron, dimehypo, dimepiperate, dimetachlone,
dimetan, dimethacarb, dimethachlone, dimethachlor, dimethametryn, dimethenamid,
dimethenamid-P, dimethipin, dimethirimol, dimethoat, dimethomorph, dimethrin,
dimetyl carbate, dimetyl disulfua, dimetyl phtalat, dimetylvinphos, dimetilan, dimexano,

dimidazon, dimoxystrobin, dimpylat, dimuron, dinex, dingjunezuo, diniconazol,
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diniconazol-M, dinitramin, dinitrophenols, dinobuton, dinocap, dinocap-4, dinocap-6,
dinocton, dinofenate, dinopenton, dinoprop, dinosam, dinoseb, dinosulfon, dinotefuran,
dinoterb, dinoterbon, diofenolan, dioxabenzofos, dioxacarb, dioxathion, dioxation,
diphacin, diphacinone, diphenadione, diphenamid, diphenamit, diphenyl sulfon,
diphenylamin, diphenylsulfua, axit diprogulic, dipropalin, dipropetryn, dipterex,
dipymetitrone, dipyrithione, diquat, dinatri tetrabofat, disosultap, disparlure, disugran,
disul, disulfiram, disulfoton, ditalimfos, dithianon, dithicrofos, dithioete, dithiométon,
dithiopyr, diuron, dixanthogen, d-limonene, DMDS, DMPA, DNOC, dodemorph,
dodicin, dodine, dofenapyn, doguadine, dominicalure, doramectin, DPC, drazoxolon,
DSMA, d-trans-allethrin, d-trans-resmethrin, dufulin, dymron, EBEP, EBP, ebufos,
ecdysterone, echlomezol, EDB, EDC, EDDP, edifenphos, eglinazin, emamectin, EMPC,
empenthrin, enadenin, endosulfan, endothal, endothall, endothion, endrin, enestroburin,
enilconazol, enoxastrobin, ephirsulfonat, EPN, epocholeon, epofenonan, epoxiconazol,
eprinomectin, epronaz, EPTC, erbon, ergocalciferol, erlujixiancaoan, esdépalléthrine,
esfenvalerat, ESP, esprocarb, etacelasil, etaconazol, etaphos, etem, ethaboxam, ethachlor,
ethalfluralin, ethametsulfuron, ethaprochlor, ethephon, ethidimuron, ethiofencarb,
ethiolat, ethion, ethiozin, ethiprol, ethirimol, ethoat-metyl, ethobenzanid, ethofumesat,
ethohexadiol, ethoprop, ethoprophos, etoxyfen, etoxyquin, etoxysulfuron, ethychlozat,
etyl format, etyl pyrophosphat, etylan, etyl-DDD, etylen, etylen dibromua, etylen
diclorua, etylen oxit, etylicin, etylthuy ngan 2,3-dihydroxypropyl mercaptide, etylthuy
ngin axetat, etylthiy ngin bromua, etylthly ngin clorua, etylthiy ngén phosphat,
etinofen, ETM, etnipromid, etobenzanid, etofenprox, etoxazol, etridiazol, etrimfos,
étrimphos, eugenol, EXD, famoxadone, famphur, fenac, fenamidone, fenaminosulf,
fenamintrobin, fenamiphos, fenapanil, fenarimol, fenasulam, fenazaflor, fenazaquin,
fenbuconazol, fenbutatin oxit, fenchlorazol, fenchlorphos, fenclofos, fenclorim,
fenethacarb, fenfluthrin, fenfuram, fenhexamid, fenidin, fenitropan, fenitrothion, fénizon,
fenjuntong, fenobucarb, fenolovo, fenoprop, fenothiocarb, fenoxacrim, fenoxanil,
fenoxaprop, fenoxaprop-P, fenoxasulfon, fenoxycarb, fenpiclonil, fenpirithrin,
fenpropathrin, fenpropidin, fenpropimorph, fenpyrazamin, fenpyroximat, fenquinotrione,
fenridazon, fenson, fensulfothion, fenteracol, fenthiaprop, fenthion, fenthion-etyl,
fentiaprop, fentin, fentrazamit, fentrifanil, fenuron, fenuron-TCA, fenvalerat, ferbam,

ferimzon, ferric phosphat, ferrous sulfat, fipronil, flamprop, flamprop-M, flazasulfuron,
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flocoumafen, flometoquin, flonicamid, florasulam, fluacrypyrim, fluazifop, fluazifop-P,
fluazinam, fluazolat, fluazuron, flubendiamit, flubenzimin, flubrocythrinate, flucarbazon,
flucetosulfuron, fluchloralin, flucofuron, fluxycloxuron, flucythrinate, fludioxonil,
fluénetyl, fluenetil, fluensulfon, flufenacet, flufenerim, flufenican, flufenoxuron,
flufenoxystrobin, flufenprox, flufenpyr, flufenzin, flufiprol, fluhexafon, flumethrin,
flumetover, flumetralin, flumetsulam, flumezin, flumiclorac, ﬂumiioxazin, flumipropyn,
flumorph, fluometuron, fluopicolide, fluopyram, fluorbenside, fluoridamid, floaxetamit,
ﬂoaxit axetic, flochloridone, flodifen, floglycofen, floimit, flomide, flomidine,
flonitrofen, floxypyr, fluothiuron, fluotrimazol, fluoxastrobin, flupoxam, flupropacil,
flupropadine, flupropanate, flupyradifurone, flupyrsulfuron, fluquinconazol, fluralaner,
flurazol, flurecol, flurenol, fluridone, flurochloridone, fluromidin, fluroxypyr,
flurprimidol, flursulamid, flurtamone, flusilazol, flusulfamit, flutenzine, fluthiacet,
fluthiamit, flutianil, flutolanil, flutriafol, fluvalinat, fluxapyroxad, fluxofenim, folpel,
folpet, fomesafen, fonofos, foramsulfuron, forchlorfenuron, formaldehyt, formetanate,
formothion, formparanate, fosamin, fosetyl, fosmethilan, fospirate, fosthiazate,
fosthietan, frontalin, fthalide, fuberidazol, fucaojing, fucaomi, fujunmanzhi, fulumi,
fumarin, funaihecaoling, fuphenthioure, furalane, furalaxyl, furamethrin, furametpyr,
furan tebufenozit, furathiocarb, furcarbanil, furconazol, furconazol-cis, furethrin, furfural,
furilazol, furmexyclox, furophanate, furyloxyfen, gama-BHC, gama-cyhalothrin, gama-
HCH, genit, axit gibberellic, gibberellin A3, gibberellin, gliftor, glitor, glucochloralose,
glufosinat, glufosinat-P, glyodin, glyoxim, glyphosat, glyphosin, gossyplure, grandlure,
griseofulvin, guanoctin, guazatin, halacrinate, halauxifen, halfenprox, halofenozit,
halosafen, halosulfuron, haloxydin, haloxyfop, haloxyfop-P, haloxyfop-R, HCA, HCB,
HCH, hemel, hempa, HEOD, heptachlor, heptafluthrin, heptenophos, heptopargil,
herbimycin, herbimycin A, heterophos, hexachlor, hexachloran, hexacloaxeton,
hexaclobenzen,  hexaclobutadien,  hexaclophen,  hexaconazol,  hexaflumuron,
hexafluoramin, hexaflurate, hexalure, hexamit, hexazinone, hexylthiofos, hexythiazox,
HHDN, holosulf, homobrassinolide, huancaiwo, huanchongjing, huangcaoling,
huanjunzuo, hydrametylnon, hydrargaphen, vdi tdi, hydro xyanamit, hydro Xyanit,
hydropren, hydroxyisoxazol, hymexazol, hyquincarb, IAA, IBA, IBP, icaridin, imazalil,
imazamethabenz, imazamox, imazapic, imazapyr, imazaquin, imazethapyr,

imazosulfuron, imibenconazol, imicyafos, imidacloprid, imidaclothiz, iminoctadin,
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imiprothrin, inabenfide, indanofan, indaziflam, indoxacarb, inezin, infusorial earth,
iotbonil, iotcarb, iotfenphos, iotmetan, iotsulfuron, iofensulfuron, ioxynil, ipazin, IPC,
ipconazol, ipfencarbazon, iprobenfos, iprodione, iprovalicarb, iprymidam, ipsdienol,
ipsenol, IPSP, IPX, isamidofos, isazofos, isobenzan, isocarbamid, isocarbamit,
isocarbophos, isocil, isodrin, isofenphos, isofenphos-metyl, isofetamid, isolan,
isomethiozin, isonoruron, isopamphos, isopolinat, isoprocarb, isoprocil, isoprbpalin,
isopropazol, isoprothiolane, isoproturon, isopyrazam, isopyrimol, isothioat, isotianil,
isouron, isovalédione, isoxaben, isoxachlortole, isoxadifen, isoxaflutole, isoxapyrifop,
isoxathion, isuron, ivermectin, ixoxaben, izopamfos, izopamphos, japonilure, japothrins,
jasmolin I, jasmolin II, axit jasmonic, jiahuangchongzong, jiajizengxiaolin,
jiaxiangjunzhi, jiecaowan, jiecaoxi, Jinganmycin A, jodfenphos, hormon kich thich siu
non I, hormon kich thich sdu non II, hormon kich thich sau non III, kadethrin, kappa-
bifenthrin, kappa-tefluthrin, karbutilate, karetazan, kasugamycin, kejunlin, kelevan,
ketospiradox, kieselguhr, kinetin, kinopren, kiralaxyl, kresoxim-metyl, kuicaoxi, lactofen,
lambda-cyhalothrin, latilure, lead arsenat, lenacil, lepimectin, leptophos, lianbenjingzhi,
lime sulfur, lindane, lineatin, linuron, lirimfos, litlure, looplure, lufenuron, liixxiancaolin,
lvdingjunzhi, Ivfumijvzhi, lvxiancaolin, lythidathion, M-74, M-81, MAA, magie
phosphit, malathion, maldison, maleic hydrazit, malonoben, maltodextrin, MAMA,
mancopper, mancozeb, mandestrobin, mandipropamid, maneb, matrine, mazidox, MCC,
MCP, MCPA, MCPA-thioetyl, MCPB, MCPP, mebenil, mecarbam, mecarbinzid,
mecarphon, mecoprop, mecoprop-P, medimeform, medinoterb, medlure, mefenacet,
mefenoxam, mefenpyr, mefluidide, axit megatomoic, melissyl alcohol, melitoxin,
MEMC, menazon, MEP, mepanipyrim, meperfluthrin, mephenate, mephosfolan,
mepiquat, mepronil, meptyldinocap, mercaptodimethur, mercaptophos, mercaptophos
thiol, mercaptothion, thily ngén clorua, thiy ngén oxit, thiy ngén (I) clorua, merphos,
merphos oxit, mesoprazin, mesosulfuron, mesotrione, mesulfen, mesulfenfos, mesulphen,
metacresol, metaflumizon, metalaxyl, metalaxyl-M, metaldehyt, metam, metamifop,
metamitron, metaphos, metaxon, metazachior, metazosulfuron, metazoxolon,
rﬁetconazol, metepa, metflurazon, methabenzthiazuron, methacrifos, methalpropalin,
metham, methamidophos, methasulfocarb, methazol, methfuroxam, methibenzuron,
methidathion, methiobencarb, methiocarb, methiopyrisulfuron, methiotepa, methiozolin,

methiuron, methocrotophos, métholcarb, methometon, methomyl, methopren,
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methoprotryn, methoprotryne, methoquin-butyl, methothrin, metoxychlor, metoxyfenozit,
metoxyphenone, metyl apholat, metyl bromua, metyl eugenol, metyl iodua, metyl
isothioxyanat, metyl parathion, metylaxetophos, metylcloform, axit metyldithiocarbamic,
metyldymron, metylen clorua, metyl-isofenphos, “metylmercaptophos,
metylmercaptophos oxit, metylmercaptophos thiol, metylthiy ngdn benzoat, metylthuy
ngén  dicyandiamit, —metylthtly —ngdn pentaclophenoxit, —metylneodecanamit,
metylnitrophos, metyltriazothion, metiozolin, metiram, metiram-kém, metobenzuron,
metobromuron, metofluthrin, metolachlor, metolcarb, metometuron, metominostrobin,
metosulam, metoxadiazon, metoxuron, metrafenone, metriam, metribuzin, metrifonat,
metriphonat, metsulfovax, metsulfuron, mevinphos, mexacarbate, miechuwei, mieshuan,
miewenjuzhi, milbemectin, milbemycin oxim, milneb, mima2nan, mipafox, MIPC,
mirex, MNAF, moguchun, molinate, molosultap, momflothrin, monalide, monisuron,
monoamitraz, axit monocloaxetic, monocrotophos, monolinuron, monomehypo,
monosulfiram, monosulfuron, monosultap, monuron, monuron-TCA, morfamquat,
moroxydine, morphothion, morzid, moxitctin, MPMC, MSMA, MTMC, muscalure,
myclobutanil, myclozolin, myricyl alcohol, N-(etylthiy ngéan)-p-toluensulphonanilit,
NAA, NAAm, nabam, naftalofos, naled, naphtalen, naphtalenaxetamit, naphthalic
anhydrit, naphthalophos, axit naphtoxyaxetic, axit naphthylaxetic, naphthylindane-1,3-
diones, axit naphtyloxyaxetic, naproanilit, napropamit, napropamit-M, naptalam,
natamycin, NBPOS, nebure, neburon, nendrin, neonicotin, nichlorfos, niclofen,
niclosamit, nicobifen, nicosulfuron, nicotin, nicotin sulfat, nifluridide, nikkomycins, NIP,
nipyraclofen, nipyralofen, nitenpyram, nithiazin, nitralin, nitrapyrin, nitrilacarb, nitrofen,
nitrofluorfen, nitrostyrene, nitrothal-isopropyl, nobormide, nonanol, norbormide, norea,
norflurazon, nornicotin, noruron, novaluron, noviflumuron, NPA, nuarimol, nuranone,
OCH, octaclodipropyl ete, octhilinon, o-diclobenzen, ofurace, omethoat, o-phenylphenol,
orbencarb, orfralure, orthobencarb, ortho-diclobenzen, orthosulfamuron, oryctalure,
orysastrobin, oryzalin, osthol, osthole, ostramone, ovatron, ovex, oxabetrinil, oxadiargyl,
oxadiazon, oxadixyl, oxamat, oxamyl, oxapyrazon, oxapyrazon, oxasulfuron,
oxathiapiprolin,- oxaziclomefone, oxin-déng, oxin-Cu, axit oxolinic, oxpoconazol,
oxycarboxin, oxydemeton-metyl, oxydeprofos, oxydisulfoton, oxyenadenin, oxyfluorfen,
oxymatrine, oxytetracycline, oxythioquinox, PAC, paclobutrazol, paichongding,

palléthrine, PAP, para-diclobenzen, parafluron, paraquat, parathion, parathion-metyl,
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parinol, xanh Paris, PCNB, PCP, PCP-Na, p-diclobenzen, PDJ, pebulate, pédinex,
pefurazoat, axit pelargonic, penconazol, pencycuron, pendimethalin, penfenate,
penflufen, penfluron, penoxalin, penoxsulam, pentaclophenol, pentaclophenyl laurate,
pentanochlor, penthiopyrad, pentmethrin, pentoxazon, perchlordecon, perfluidone,
permethrin, pethoxamid, PHC, phenamacril, phenamacril-etyl, phénaminosulf, phenazin
oxit, phénétacarbe, phenisopham, phenkapton, phenmedipham, phenmedipham-etyl,
phenobenzuron, phenothiol, phenothrin, phenproxit, phenthoat, phenylthiy ngénure,
phenylthiy ngan axetat, phenylthy ngin clorua, phenylthty ngin derivative of
pyrocatechol, phenylthily ngén nitrat, phenylthtly ngan salixylat, phorate, phosacetim,
phosalone, phosametine, phosazetim, phosazetin, phosxyclotin, phosdiphen, phosetyl,
phosfolan, phosfolan-metyl, phosglycin, phosmet, phosnichlor, phosphamit,
phosphamidon, phosphin, phosphinothricin, phosphocarb, phosphoro, phostin, phoxim,
phoxim-metyl, phthalide, phthalophos, phthalthrin, picarbutrazox, picaridin, picloram,
picolinafen, picoxystrobin, pimaricin, pindone, pinoxaden, piperalin, piperazin, piperonyl
butoxit, piperonyl xyclonene, piperophos, piproctanly, piproctanyl, piprotal,
pirimetaphos, pirimicarb, piriminil, pirimioxyphos, pirimiphos-etyl, pirimiphos-metyl,
pival, pivaldione, plifenate, PMA, PMP, polybutens, polycarbamat, polychlorcamphene,
polyetoxyquinolin, polyoxin D, polyoxins, polyoxorim, polythialan, kali arsenit, kali azit,
kali xyanat, kali etylxanthat, kali naphtenat, kali polysulfua, kali thioxyanat, pp’-DDT,
prallethrin, precocen I, precocen II, precocen III, pretilachlor, primidophos,
primisulfuron, probenazol, prochloraz, proclonol, procyazin, procymidone, prodiamin,
profenofos, profluazol, profluralin, profluthrin, profoxydim, profurite-aminium,
proglinazin, prohexadione, prohydrojasmon, promaxyl, promecarb, prometon, prometryn,
prometryne, promurit, pronamit, propachlor, propafos, propamidine, propamocarb,
propanil, propaphos, propaquizafop, propargite, proparthrin, propazin, propetamphos,
propham, propiconazol, propidine, propineb, propisochlor, propoxur, propoxycarbazon,
propyl isome, propyrisulfuron, propyzamit, proquinazid, prosuler, prosulfalin,
prosulfocarb, prosulfuron, prothidathion, prothiocarb, prothioconazol, prothiofos,
prothoat, protrifenbute, proxaﬁ, prymidophos, prynachlor, psoralen, psoralen, pydanon,
pyflubumide, pymetrozin, pyracarbolid, pyraclofos, pyraclonil, pyraclostrobin,
pyraflufen, pyrafluprol, pyramat, pyrametostrobin, pyraoxystrobin, pyrasulfotole,

pyraziflumid, pyrazolat, pyrazolynat, pyrazon, pyrazophos, pyrazosulfuron, pyrazothion,
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pyrazoxyfen, pyresmethrin, pyrethrin I, pyrethrin II, pyrethrins, pyribambenz-isopropyl,
pyribambenz-propyl, pyribencarb, pyribenzoxim, pyributicarb, pyriclor, pyridaben,
pyridafol, pyridalyl, pyridaphenthion, pyridaphenthione, pyridate, pyridinitril, pyrifenox,
pyrifluquinazon, pyriftalid, pyrimétaphos, pyrimetanil, pyrimicarbe, pyrimidifen,
pyriminobac, pyriminostrobin, pyrimiphos-etyl, pyrimiphos-metyl, pyrimisulfan,
pyrimitate, pyrinuron, pyriofenon, pyriprol, pyripropanol, pyriproxyfen, pyrisoxazol,
pyrithiobac, pyrolan, pyroquilon, pyroxasulfon, pyroxsulam, pyroxychlor, pyroxyfur,
qihcaosﬁan, gingkuling, quassia, quinaxetol, quinalphos, quinalphos-metyl, quinazamid,
quinclorac, quinconazol, quinmerac, quinoclamin, quinomethionat, quinonamid,
quinothion, quinoxyfen, quintiofos, quintozene, quizalofop, quizalofop-P, quwenzhi,
quyingding, rabenzazol, rafoxanide, R-diniconazol, rebemide, reglone, renriduron,
rescalure, resmethrin, rhodetanil, rhodojaponin-III, ribavirin, rimsulfuron, rizazol, R-
metalaxyl, rodéthanil, ronnel, rotenone, ryania, sabadilla, saflufenacil, saijunmao,
saisentong, salicylanilit, salifluofen, sanguinarin, santonin, S-bioallethrin, schradan,
scilliroside, sebuthylazin, secbumeton, sedaxane, selamectin, semiamitraz, sesamex,
sesamolin, sesone, setoxydim, sevin, shuangjiaancaolin, shuangjianancaolin, S-
hydropren, siduron, sifumijvzhi, siglure, silafluofen, silatrane, silica aerogel, silica gel,
silthiofam, silthiopham, silthiophan, silvex, simazin, simeconazol, simeton, simetryn,
simetryne, sintofen, S-kinopren, vdi nung, SMA, S-methopren, S-metolachlor, natri
arsenit, natri azit, natri chlorat, natri xyanit, natri florua, natri floaxetat, natri
hexaflosilicat, natri naphtenat, natri o-phenylphenoxit, natri orthophenylphenoxit, natri
pentaclophenate, natri pentaclophenoxit, natri polysulfua, natri silicoflorua, natri
tetrathiocarbonat, natri thioxyanat, solan, sophamit, spinetoram, spinosad, spirodiclofen,
spiromesifen, spirotetramat, spiroxamin, stirofos, streptomycin, strychnine, sulcatol,
sulcofuron, sulcotrione, sulfallate, sulfentrazon, sulfiram, sulfluramid, sulfodiazol,
sulfometuron, sulfosate, sulfosulfuron, sulfotep, sulfotepp, sulfoxaflor, sulfoxit, sulfoxim,
sulfur, axit sulfuric, sulfuryl florua, sulglycapin, sulphosate, sulprofos, sultropen, swep,
tau-fluvalinat, tavron, tazimcarb, TBTO, TBZ, TCA, TCBA, TCMTB, TCNB, TDE,
tebuconazol, tebufenozit, tebufenpyrad, tebuﬂoquin, tebupirimfos, tebutam, tebuthiuron,
tecloftalam, tecnazen, tecoram, tedion, teflubenzuron, tefluthrin, tefuryltrion,
tembotrione, temefos, temephos, tepa, TEPP, tepraloxydim, teproloxydim, terallethrin,

terbacil, terbucarb, terbuchlor, terbufos, terbumeton, terbuthylazin, terbutol, terbutryn,
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terbutryne, terraclor, terramicin, terramycin, tetcyclacis, tetracloetan, tetrachlorvinphos,
tetraconazol, tetradifon, tetradisul, tetrafluron, tetramethrin, tetrametylfluthrin, tetramin,
tetranactin, tetraniliprol, tetrapion, tetrasul, thallium sulfat, thallous sulfat, thenylchlor,
theta-cypermethrin, thiabendazol, thiacloprid, thiadiazin, thiadifluor, thiamethoxam,
thiameturon, thiapronil, thiazafluron, thiazfluron, thiazon, thiazopyr, thicrofos, thicyofen,
thidiazimin, thidiazuron, thiencarbazon, thifensulfuron, thifluzamit, thimerosal, thimet,
thiobencarb, thiocarboxim, thiochlorfenphim, thiochlorphenphime,
thioxyanatodinitrbbenzéns, thiocyclam,  thiodan, thiodiazol-d@)ng, thiodicarb,
thiofanocarb, thiofanox, thiofluoximat, thiohempa, thiomersal, thiometon, thionazin,
thiophanat, thiophanat-etyl, thiophanat-metyl, thiophos, thioquinox, thiosemicarbazit,
thiosultap, thiotepa, thioxamyl, thiram, thiuram, thuringiensin, tiabendazol, tiadinil,
tiafenacil, tiaojiean, TIBA, tifatol, tiocarbazil, tioclorim, tioxazafen, tioxymid, tirpate,
TMTD, tolclofos-metyl, tolfenpyrad, tolprocarb, tolpyralate, tolyfluanid, tolylfluanid,
tolylthlty ngdn axetat, tomarin, topramezon, toxaphen, TPN, tralkoxydim, tralocythrin,
tralomethrin, tralopyril, transfluthrin, transpermethrin, tretamin, triacontanol, triadimefon,
triadimenol, triafamone, triallate, tri-allate, triamiphos, triapenthenol, triarathene,
triarimol, triasulfuron, triazamat, triazbutil, triaziflam, triazophos, triazothion, triazoxit,
tridi‘)ng bazo clorua, tridéng bazo suifat, tribenuron, tribufos, tributyltin oxit, tricamba,
trichlamit,  trichlopyr, trichlorfon, trichlormetaphos-3, triclonat, triclonat,
triclotrinitrobenzens, trichlorphon, triclopyr, triclopyricarb, tricresol, tricyclazol,
trixyclohexyltin hydroxit, tridemorph, tridiphane, trietazin, trifenmorph, trifenofos,
trifloxystrobin,  trifloxysulfuron, trifludimoxazin, triflumezopyrim, triflumizol,
triflumuron, trifluralin, triflusulfuron, trifop, trifopsime, triforine, trihydroxytriazin,
trimedlure, trimethacarb, trimeturon, trinexapac, triphenyltin, tripren, tripropindan,
triptolide, tritac, trithialan, triticonazol, tritosulfuron, trunc-call, tuoyelin, uniconazol,
uniconazol-P, urbacide, uredepa, valerat, validamycin, validamycin A, valifenalate,
valone, vamidothion, vangard, vaniliprol, vernolat, vinclozolin, vitamin D3, warfarin,
xiaochongliulin, xinjunan, xiwojunan, xiwojunzhi, XMC, xylachlor, xylenols, xylylcarb,
xymiazol, yishijing, zarilamid, zeatin, zengxiaoan, zengxiadlin, zeta-cypermethrin, kém
naphtenat, k&m phosphit, k&m thiazol, k&m thiozol, ké&m triclophenate, kém

triclophenoxit, zineb, ziram, zolaprofos, zoocoumarin, zoxamit, zuoanjunzhi, zuocaoan,
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zuojunzhi, zuomihuanglong, o-clohydrin, o-ecdyson, a-multistriatin, axit o-
naphtalenaxetic, va B-ecdyson;
2) N-(3-clo-1-(pyridin-3-yl)-1H-pyrazol-4-yl)-N-etyl-3-((3,3,3-

triflopropyl)thio)propanamit

. N
S

Trong ban md ta nay, hop chét nay dugc ky hiéu 1a “Al-17;

(3) hop chét lotilaner ¢6 cong thirc cAu tao nhur sau
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Nhu duge st dung trong ban md ta nay, mdi hop chét néu trén 13 hoat chét, va hai
hodc nhiéu hop chit 13 cac hoat chit. Dé biét thém thong tin, tham khao tai liéu
“Compendium of Pesticide Common Names” tai dia chi Alanwood.net va cac 4n pham tai
ban khac nhau, bao gdm 4n phdm truc tuyén “The Pesticide Manual” tai dia chi

bepedata.com.

Thuét ngit “alkenyl” dugc dung trong ban md ta dé chi phan tir thé mach nhanh
hodc mach thing khong vong, khong no (it nhat mot lién két d6i cacbon-cacbon) chira -
cacbon va hydro, vi du vinyl, allyl, butenyl, pentenyl, va hexenyl.

Thuéat ngit “alkenyloxy” dugc dung trong ban mo ta dé chi alkenyl con chta lién

két don cacbon-oxy, vi du allyloxy, butenyloxy, pentenyloxy, hexenyloxy.
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Thuét ngit “alkoxy” dugc ding trong ban md ta dé chi alkyl con chira lién két don
cacbon-oxy, vi du metoxy, etoxy, propoxy, isopropoxy, butoxy, isobutoxy, va fert-

butoxy.

Thuét ngit “alkyl” dugc ding trong ban md ta dé chi phén thir thé mach nhanh
hodc mach thfing, no, khéng vong chira cacbon va hydro, vi du metyl, etyl, propyl,

isopropyl, butyl, va fert-butyl.

Thuit nglr “alkynyl” dugc dung trong ban mo ta d& chi phan tir thé mach nhanh
hodc mach théng khong vong, khong no (it nhét mét lién két ba cacbon-cacbon) chtra

cacbon va hydro, vi du ethynyl, propargyl, butynyl, va pentynyl.

Thuat ngit “alkynyloxy” dugc ding trong ban mo ta dé chi alkynyl con chira lién

két don cacbon-oxy, vi du pentynyloxy, hexynyloxy, heptynyloxy, va octynyloxy.

Thuét ngit “aryl” dugc dung trong ban mo ta dé chi phan tir thé thom mach vong

chtra hydro va cacbon, vi du phenyl, naphthyl, va biphenyl.

Thuét ngit “chét trir sdu sinh hoc” duge ding trong ban md ta dé chi chét kiém
soat dich hai co nguén géc vi sinh vat dugc st dung theo céch thirc twong tuw nhu chét
diét dich hai hoa hoc. Thong thudng, cic chit nay c6 ngudn gdc vi khuin, nhung ciing
bao gdm cac chit kiém soat vi nidm, bao gdm Trichoderma spp. va Ampelomyces
quisqualis. Mot loai chat trir sdu sinh hoc phd bién 14 Bacillus thuringiensis - vi khuan
~ gdy bénh cho Lepz’doptera, Coleoptera, va Diptera. Cac chit trir sdu sinh hoc bao gém

c4c san phdm chira:
(1) vi ndm ky sinh va gy bénh (vi du Metarhizium anisopliae);
(2) giun tron ky sinh va gy bénh (vi du Steinernema feltiae); va
(3) virut ky sinh va gay bénh (vi du Cydia pomonella granulovirus).

Vi du vé c4c vi sinh vat ky sinh va gdy bénh khac bao gdm, nhung khéng chi zg'i('yi
han & baculovirus, nguyén sinh ddng vat va microsproridia. Dé tranh su nghi ngo, chat
trir su sinh hoc dugc coi 14 hoat chét.

Thuét ngit “xycloalkenyl” duoc ding trong ban md ta dé chi phén tir thé don vong
hoic da vong, khong no (it nhit mot lién két ddi cacbon-cacbon) chira cacbon va hydro,
vi du xyclobutenyl, xyclopentenyl, xyclohexenyl, norbornenyl, bixyclo[2,2,2]octenyl,

tetrahydronaphtyl, hexahydronaphtyl, va octahydronaphtyl.
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Thuat ngir “xycloalkenyloxy” dugc dung trong ban mo ta dé chi xycloalkenyl con
chta lien két don cacbon-oxy, vi du xyclobutenyloxy, xyclopentenyloxy,

norbornenyloxy, va bixyclo[2,2,2]octenyloxy.

Thuat ngit “xycloalkyl” dugc dung trong badn mo ta dé chi phan tir thé don vong
hodc da vong, no chtra cacbon va hydro, vi du xyclopropyl, xyclobutyl, xyclopentyl,

norbornyl, bixyclo[2,2,2]octyl, va decahydronaphtyl.

Thuit nglr “xycloalkoxy” dugc dung trong ban mo ta dé chi xycloalkyl con chta
lien két don cacbon-oxy, vi du xyclopropyloxy, xyclobutyloxy, xyclopentyloxy,

norbornyloxy, va bixyclo[2,2,2]octyloxy.
Thuét ngft “halo” duoc dung trong ban mé ta dé chi flo, clo, bromo, va iot.

Thuét ngit “haloalkoxy” dugc dung trong ban mo ta dé chi alkoxy con chira, tir
mdt dén sb luong t6i da c6 thé cia cac halogen gidng hoic khac nhau, vi du flometoxy,
triflometoxy, 2,2-diflopropoxy, clometoxy, triclometoxy, 1,1,2,2-tetrafloetoxy, va

pentafloetoxy.

Thuat ngit “haloalkyl” dugc dung trong ban mo ta dé chi alkyl con chira, tir mét
dén sb lugng tdi da c6 thé cua cac halogen giéng hodac khac nhau, vi du flometyl,

triflometyl, 2,2-diflopropyl, clometyl, triclometyl, va 1,1,2,2-tetrafloetyl.

Thuat ngit “di vong” dugc dung trong ban mo ta dé chi phan tir thé mach vong ¢6
thé 14 vong thom, hoan toan no, hozc hoan toan khong no hoic mot phan khong no, trong
d6 cAu trac mach vong nay chua it nhit mot cacbon va it nhit méot di nguyén tir dugc

chon tir nito, luu huynh, hodc oxy. Vi du cu thé vé cac di vong bao gém:

(1) di vong thom bao gdm, nhung khong chi giéi han &, benzofuranyl,
benzoisothiazolyl, benzoisoxazolyl, benzoxazolyl, benzothienyl, benzothiazolyl
xinnolinyl, fﬁranyl, indazolyl, indolyl, imidazolyl, isoindolyl, isoquinolinyl, isothiazolyl,
isoxazolyl, oxadiazolyl, oxazolinyl, oxazolyl, phthalazinyl, pyrazinyl, pyrazolinyl,
pyrazolyl, pyridazinyl, pyridyl, pyrimidinyl, pyrolyl, quinazolinyl, quinolinyl,

quinoxalinyl, tetrazolyl, thiazolinyl, thiazolyl, thienyl, triazinyl, va triazolyl;

(2) di vong hoan toan no bao gdém, nhung khong chi gi6i han &, piperazinyl,

piperidinyl, morpholinyl, pyrolidinyl, tetrahydrofuranyl, va tetrahydropyranyl;

-2



33889

(3) di vong mdt phan hodc hoan toan khong no bao gb6m, nhung khoéng chi gii
han &, 1,2,3,4-tetrahydro-quinolinyl, 4,5-dihydro-oxazolyl, 4,5-dihydro-1H-pyrazolyl,
4,5-dihydro-isoxazolyl, va 2,3-dihydro-[1,3,4]-oxadiazolyl; va

(4) cac di \}(‘)ng khac bao gdm:

\ n
\LS DS\O Lil:o

thietanyl thietanyl-oxit va thietanyl-dioxit.

Thuat ngir “khu vuc cin kiém soét dich hai” dugc dung trong ban md ta dé chi
moi truong séng, mdi truong sinh san, thue vat, hat giéng, d4t, vat liéu, hodc moi truong,
bi nhi®m, hodc tré nén bi nhidm, hodc 14y lan dich hai, vi du, khu virc can kiém soét dich
hai ¢6 thé bao gdm: khu vuc trong ciy lwong thue, cdy xanh, cdy dn qua, ciy ngil cbe, co
dung cho gia stc, nho, tham c6 va/hodc cdy canh; khu vuc chidn nubi gia stc; bé& mit bén
trong hodc bén ngoai cla céac tda nha (nhu 1a khu vuc bdo quan ngi cde); vat lidu xdy
dung dung cho céc tda nha (nhu 13 gd di dugc nhing tAm); va khu dt xung quanh céc
toa nha.

Thuét ngit “hoat chit ¢6 co ché tic dung dic hiéu” duge dung trong bdn mo ta dé
chi hop chét ¢6 co ché tac dung nhu dugc thé hién trong Bang phan loai IRAC MoA v.
7,3, tai dia chi irac-online.org., bao gém: (D) chét tc ché axetylcholinsteraza; (2) chit dbi
khang kénh clorua thong qua axit gama-aminobutyric; (3) chét didu hoa kénh natri; (4)
chdt chu van thu thé axetylcholin nicotinic; (5) chéat hoat hoéa di lép thé thu thé
axetylcholin nicotinic; (6) chat hoat héa kénh clorua; (7) chit ¢6 céu tric tuong tu
hormon kich thich sau non; (8) chit trc ché khéong dic hiéu (nhiéu vi trf) hdn hop; (9) chét
phong bé chon loc tip tinh 4n ciia con tring canh nia; (10) chét wc ché sy sinh truéng
ctia ve; (11) chit gy rdi loan hé vi sinh vét & mang rudt giita clia con trung; (12) chét trc
ché ATP synthaza ty lap thé; (13) chit ngin can phophoryl oxy héa nho phéd huy gradien
proton; (14) chét phong bé kénh thu thé axetylcholin nicotinic; (15) chét trc ché sinh tong
hop kitin loai 0; (16) chét tc ché sinh téng hop kitin loai 1; (17) chét gay rdi loan rung
léng & con trung hai canh; (18) chét chi van thu thé ecdyson; (19) chat chi van thu thé
octopamin; (20) chét trc ché van chuyén dién tir phirc hop ty lap thé IIT; (22) chét trc ché
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van chuyén dién tir phirc hop ty lap thé I; (23) chét phong bé kénh natri phu thudc dién
ap; (24) chat trc ché axetyl CoA carboxylaza; (25) chét e ché van chuyén dién tir phirc
hop ty lap thé IV; (26) chit trc ché van chuyén dién tir phirc hop ty lap thé IT; va (27) chét
didu hoa thy thé ryanodin.

Thuét ngit “nhém hoat chét c6 co ché tac dung dic hidu alpha” (sau day goi tat 1a
“MoAMGA”™) bao gdm cac hop chat sau, abamectin, acephat, acequinocyl, axetamiprid,
aérinathrin, alanycarb, aldicarb, allethrin, alpha-Cypermethrin, nhom phosphit, amitraz,
azamethiphos, azinphos-etyl, azinphos-metyl, azoxyclotin, bendiocarb, benfuracarb,
bensultap, beta-cyfluthrin, beta-cypermethrin, bifenthrin, bioallethrin, bioallethrin S-
xyclopentenyl isomer, bioresmethrin, bistrifluron, borax, buprofezin, butocarboxim,
butoxycarboxim, cadusafos, canxi phosphit, carbaryl, carbofuran, carbosulfan, cartap
hydroclorua, chlorantraniliprol, chlordane, chloretoxyfos, chlorfenapyr, chlorfenvinphos,
chlorfluazuron, chlormephos, clopicrin, chlorpyrifos, chlorpyrifos-nietyl, chromafenozit,
clofentezine, clothianidin, coumaphos, xyanit, xyanophos, cyantraniliprol, xycloprothrin,
cyenopyrafen, cyﬂurhetofen, cyfluthrin, cyhalothrin, cyhexatin, cypermethrin,
cyphenothrin, cyromazin, d-cis-trans allethrin, DDT, deltamethrin, demeton-S-metyl,
diafenthiuron, diazinon, dichlorvos/ DDVP, dicrotophos, diflovidazin, diflubenzuron,
dimethoat, dimetylvinphos, dinotefuran, disulfoton, DNOC, d-trans allethrin, emamectin
benzoat, empenthrin, endosulfan, EPN, esfenvalerat, ethiofencarb, ethion, ethoprophos,
etofenprox, etoxazol, famphur, fenamiphos, fenazaquin, fenbutatin oxit, fenitrothion,
fenobucarb, fenoxycarb, fenpropathrin, feﬁpyroximat, fenthion, fenvalerat, flonicamid,
fluacrypyrim, flubendiamit, fluxycloxuron, flucythrinate, flufenoxuron, flumethrin,
flupyradifurone, formetanate, fosthiazate, furathiocarb, gama-cyhalothrin, halfenprox,
halofenozit, heptenophos, hexaflumuron, hexythiazox, hydrametylnon, hydropren,
imicyafos, imidacloprid, imiprothrin, indoxacarb, isofenphos, isoprocarb, isoxathion,
kadethrin, kinopren, lambda-cyhalothrin, lepimectin, lufenuron, malathion, mecarbam,
metaflumizon, methamidophos, methidathion, methiocarb, methomyl, methopren,
(metoxyaminothio-phosphoryl) salixylat, metoxychlor, metoxyfenozit, metyl bromua,
metolcarb, mevinphos, milbemectin, monocrotophos, naled, nicotin, nitenpyram,
novaluron, noviflumuron, oxamyl, oxydemeton-metyl, parathion, parathion-metyl,
permethrin, phenothrin, phenthoat, phorate, phosalone, phosmet, phosphamidon,

phosphin, phoxim, pirimicarb, pirimiphos- metyl, prallethrin, profenofos, propargite,
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propetamphos, propoxur, prothiofos, pymetrozin, pyraclofos, pyrethrin, pyridaben,
pyridaphenthion, pyrimidifen, pyriproxyfen, quinalphos, resmethrin, rotenone,
silafluofen, spinetoram, spinosad, spirodiclofen, spiromesifen, spirotetramat, sulfluramid,
sulfotep, sulfoxaflor, sulfuryl florua, tartar emetic, tau-fluvalinat, tebufenozit,
tebufenpyrad, tebupirimfos, teflubenzuron, tefluthrin, temephos, terbufos,
tetrachlorvinphos, tetradifon, tetramethrin, tetramethrin, theta—cypermethrin; thiacloprid,
thiamethoxam, - thiocyclam, thiodicarb, thiofanox, thiometon, thiosultap-natri,
tolfenpyréd, tralomethrin, transfluthrin, triazamat, triazophos, trichlorfon, triflumuron,
trimethacarb, vamidothion, XMC, xylylcarb, zeta-cypermethrin, vad k&m phosphit. Dé

tranh nghi ngd, mdi hop chat néu trén 1a hoat chét.

Thuat nglr “dich hai” dugc dung trong ban mo ta dé chi sinh vat gdy hai cho
ngudi, hodc dbi tugng lién quan dén ngudi (nhu, ciy tréng, luong thuc, vat nudi, v.v),
trong d6 sinh vat nay 1a dich hai chan khép (4Arthropoda), dich hai than mém (MoZZusca),
hodc giun tron (Nematoda), vi du cu thé bao g0m kién, rép vimg, bo canh cting, bo dai
dudi, gian, dé, sdu tai, bo chét, rudi, chau chiu, siu cudn 14, ran, cao cao, ve, sdu budm,
giun tron, bo vay, rét, mdi, bo tri, bét, ong bép cay, va rudi tréng, cac vi du khac vé dich

hai bao gém dich hai thudc:

(1) Phan nganh chan kim (Chelicerata), phan nganh nhiéu chan (Myriapoda),
va/hodc phan nganh siu chan (Hexapoda);

(2) 16p nhén (Arachnida), 16p bo rét (Symphyla), va'16p bo nhay (Insecta);

(3) Bo chdy ran (4dnoplura), vi du khong giéi han vé& cic chi cu thé bao gdm,
nhung khong chi gidi han &, Haematopinus spp., Hoplopleura spp., Linognathus spp.,
Pediculus spp., va Polyplax spp., vi du khong gi6i han vé céc loai cu thé bao gdm, nhung
khong chi gidéi han &, Haematopinus asini, Haematopinus suis, Linogndz‘hus setosus,
Linognathus ovillus, Pediculus humanus capitis, Pediculus humanus humanus, va Pthirus

. pubis;

(4) Bd canh cimg (Coleoptera), vi du khéng gidi han vé cac chi cu thé bao gbm,
nhung khong chi gidi han &, Acanthoscelides spp., Agriotes spp., Anthonomus spp.,
Apion spp., Apogonia spp., Aulacophora spp., Bruchus spp., Cerosterna spp., Cerotoma
spp., Ceutorhynchus spp., Chaetocnema spp., Colaspis spp., Ctenicera spp., Curculio
spp., Cyclocephala spp., Diabrotica spp., Hypera spp., Ips spp., Lyctus spp., Megascelis
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spp., Meligethes spp., Otiorhynchus spp., Pantomorus spp. Phyllophaga spp.,
Phyllotreta spp., Rhizotrogus spp., Rhynchites spp., Rhynchophorus spp., Scolytus spp.,
Sphenophorus spp., Sitophilus spp., va Tribolium spp., vi du khong gidi han vé cac loai
cu thé bao gdm, nhung khéng chi giéi han &, Acanthoscelides obtectus, Agrilus
planipennis, Anoplophora glabripennis, Anthonomus grandis, Ataenius spretulus,
Atomaria linearis, Bothynoderes punctiventris, Bruchus pisorum, Callosobruchus
maculatus, Carpophilus hemipterus, Cassida vittata, 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, Faustinus cubae,
Hylobius pales, Hypera postica, Hypothenemus hampei, Lasioderma serricorne,
Leptinotarsa decemlineata, Liogenys fuscus, Liogenys suturalis, Lissorhoptrus
oryzophilus, Maecolaspis joliveti, Melanotus communis, Meligethes aeneus, Melolontha
melolontha, Oberea brevis, Oberea linearis, Oryctes rhinoceros, Oryzaephilus mercator,
Oryzaephilus surinamensis, Oulema melanopus, Oulema oryzae, Phyllophaga cuyabana,
Popillia japonica, Prostephanus truncatus, Rhyzopertha dominica, Sitona lineatus,
Sitophilus granarius, Sitophilus oryzae, Sitophilus zeamais, Stegobium paniceum,
Tribolium castaneum, Tribolium confusum, Trogoderma variabile, va Zabrus

tenebrioides;
(5) BO canh da (Dermaptera);

(6) Bo gian (Blattaria), vi du khong gioi han vé cac loai cu thé bao gdm, nhung
khong chi giéi han 6, Blattella germanica, Blatta orientalis, Parcoblatta pennsylvanica,
Periplaneta americana, Periplaneta australasiae, Periplaneta brunnea, Periplaneta

fuliginosa, Pycnoscelus surinamensis, va Supella longipalpa;

(7) B6 hai canh (Diptera), vi du khong gi6i han vé cac chi cu thé bao gdm, nhung
khong chi giéi han &, Aedes spp., Agromyza spp., Anastrepha spp., Anopheles spp.,
Bactrocera spp., Ceratitis spp., Chrysops spp., Cochliomyia spp., Contarinia spp., Culex
spp., Dasineura spp., Delia spp., Drosophila spp., Fannia spp., Hylemyia spp., Liriomyza
spp., Musca spp., Phorbia spp., Tabanus spp., va Tipula spp., vi du khong giéi han vé céc

loai cu thé bao gdm, nhung khong chi gidi han &, Agromyza firontella, Anastrepha .
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suspensa, Anastrepha ludens, Anastrepha obliqa, Bactrocera cucurbitae, Bactrocera
dorsalis, Bactrocera invadens, Bactrocera zomata, Ceratitis capitata, Dasineura
brassicae, Delia platura, Fannia canicularis, Fannia scalaris, Gasterophilus intestinalis,
Gracillia perseae, Haematobia irritans, Hypoderma lineatum, Liriomyza brassicae,
Melophagus ovinus, Musca autumnalis, Musca domestica, Oestrus ovis, Oscinella frit,
Pegomya betae, Psila rosae, Rhagoletis cerasi, Rhagoletis pomonella, Rhagoletis

mendax, Sitodiplosis mosellana, va Stomoxys ¢alcitrans;

(8) Bo canh nira (Hemiptera), vi du khong giéi han vé cac chi cu thé bao gbm,
nhung khong chi gidi han &, Adelges spp., Aulacaspis spp., Aphrophora spp., Aphis spp.,
Bemisia spp., Ceroplastes spp., Chionaspis spp., Chrysomphalus spp., Coccus spp.,
Empoasca spp., Lepidosaphes spp., Lagynotomus spp., Lygus spp., Macrosiphum spp.,
Nephotettix spp., Nezara 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.,
vi du khéng gi6i han v& cic loai cu thé bao gdém, nhung khong chi gi6i han &,
Acrosternum hilare, Acyrthosiphon pisum, Aleyrodes proltella, Aleurodicus dispersus,
Aleurothrixus floccosus, Amrasca biguttula biguttula, Aonidiella aurantii, Aphis gossypii,
Aphis glycins, Aphis pomi, Aulacorthum solani, Bemisia argentifolii, Bemisia tabaci,
Blissus leucopterus, Brachycorynella asparagi, Brevennia rehi, Brevicoryne brassicae,
Calocoris norvegicus, Ceroplastes rubens, Cimex hemipterus, Cimex lectularius,
Dagbertus fasciatus, Dichelops furcatus, Diuraphis noxia, Diaphorina citri, Dysaphi;v
plantaginea, Dysdercus suturellus, Edessa meditabunda, Eriosoma lanigerum,
Eurygaster maura, Euschistus heros, Euschistus servus, Helopeltis antonii, Helopeltis
theivora, Icerya purchasi, Idioscopus nitidulus, Laodelphax striatellus, Leptocorisa
oratorius, Leptocorisa varicornis, Lygus hesperus, Maconellicoccus hirsutus,
Macrésiphum euphorbiae, Macrosiphum granarium, Macrosiphum rosae, Macrosteles
quadrilineatus, Mahanarva frimbiolata, Metopolophium dirhodum, Mictis longicornis,
Myzus persicae, Nephotettix cinctipes, Neurocolpus longirostris, Nezara viridula,
Nilaparvata lugens, Parlatoria pergandii, Parlatoria ziziphi, Peregrinus maidis,
Phylloxera vitifoliae, Physokermes piceae, Phytocoris californicus, Phytocoris relativus,
Piezodorus guildinii, Poecilocapsus lineatus, Psallus vaccinicola, Pseudacysta perseae,

Pseudococcus  brevipes, Quadraspidiotus perniciosus, Rhopalosiphum  maidis,
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Rhopalosiphum padi, Saissetia oleae, Scaptocoris castanea, Schizaphis graminum,
Sitobion avenae, Sogatella furcifera, Trialeurodes vaporariorum, Trialeurodes

abutiloneus, Unaspis yanonensis, va Zulia entrerriana,

(9) B canh mang (Hymenoptera), vi du khong gi6i han v& cac chi cu thé bao
gém, nhung khong chi gi6i han &, Acromyrmex spp., Atta spp., Camponotus spp.,
Diprion spp., Formica spp., Monomorium spp., Neodiprion spp., Pogonomyrmex spp.,
Polistes spp., Solenopsis spp., Vespula spp., va Cylocopa sp.p., vi du khéng giéi han vé
cac loai cu thé bao gém, nhung khong chi giéi han 6, Athalia rosae, Atta texana,
Iridomyrmex humilis, Monomorium minimum, Monomorium pharaonis, Solenopsis
invicta, Solenopsis geminata, Solenopsis molesta, Solenopsis richtery, Solenopsis xyloni,

va Tapinoma sessile;

(10) BO canh b%mg (Isoptera), vi du khong gi6i han vé céc chi cu thé bao gém,
nhung khong chi 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., vi du khong giéi han v& cac loai cu thé bao gdm, nhung
khong chi giéi han &, Coptotermes curvignathus, Coptotermes frenchi, Coptotermes
formosanus, Heterotermes aureus, Microtermes obesi, Reticulitermes banyulensis,
Reticulitermes grassei, Reticulitermes flavipes, Reticulitermes hageni, Reticulitermes
hesperus, Reticulitermes santonensis, Reticulitermes speratus, Reticulitermes tibialis, va

Reticulitermes virginicus,

(11) Bo canh vy (Lepidoptera), vi du khong gi6i han vé cac chi cu thé bao gom,
nhung khong chi gi¢i 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., Peridi;oma spp., Phyllonorycter spp., Pseudaletia
spp., Sesamia spp., Spodoptera spp., Synanthedon spp., va Yponomeuta spp., vi du khong
giéi han vé cac loai cu thé bao gdm, nhung khong chi gi6i han &, Achaea janata,
Adoxophyes orana, Agrotis ipsilon, Alabama argillacea, Amorbia cuneana, Amyelois

transitella, Anacamptodes defectaria, Anarsia lineatella, Anomis sabulifera, Anticarsia
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gemmatalis, Archips argyrospila, Archips rosana, Argyrotaenia citrana, Autographa
gama, Bonagota cranaodes, Borbo cinnara, Bucculatrix thurberiella, Capua reticulana,
Carposina niponensis, Chlumetia transversa, Choristoneura rosaceana, Cnaphalocrocis
medinalis, Conopomorpha cramerella, Cossus cossus, Cydia caryana, Cydia funebrana,
Cydia molesta, Cydia nigricana, Cydia pomonella, Darna diducta, Diatraea saccharalis,
Diatraea grandiosella, Earias insulana, Earias vittella, Ecdytolopha aurantianum,
Elasmopalpus lignosellus, Ephestia cautella, Ephestia elutella, Ephestia kuehniella,
Epinotia aporemé, Epiphyas postvittana, Erionota thrax, Eupoecilia ambiguella, Euxoa
auxiliaris, Grapholita molesta, Hedylepta indicata, Helicoverpa armigera, Helicoverpa
zea, Heliothis virescens, Hellula undalis, Keiferia lycopersicella, Leucinodes orbonalis,
Leucoptera coffeella, Leucoptera malifoliella, Lobesia botrana, Loxagrotis albicosta,
Lymantria dispar, Lyonetia clerkella, Mahasena corbetti, Mamestra brassicae, 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, Pieris
rapae, Plathypena scabra, Plodia interpunctella, Plutella xylostella, Polychrosis viteana,
Prays endocarpa, Prays oleae, Pseudaletia unipuncta, Pseudoplusia includens,
Rachiplusia nu, Scirpophaga incertulas, Sesamia inferens, Sesamia nonagrioides, Setora
nitens, Sitotroga cerealella, Sparganothis pilleriana, Spodoptera exigua, Spodoptera
frugiperda, Spodoptera eridania, Thecla basilides, Tineola bisselliella, Trichoplusia ni,

Tuta absoluta, Zeuzera coffeae, va Zeuzera pyrina;

(12) B6 bd an 16ng (Mallophaga), vi du khong giéi han vé cac chi cu thé bao gom,
nhung khong chi giGi han &, Anaticola spp., Bovicola spp., Chelopistes spp., Goniodes
spp., Menacanthus spp., va Trichodectes spp., vi du khong gi6i han vé cac loai cu thé bao
gbém, nhung khong chi giéi han &, Bovicola bovis, Bovicola caprae, Bovicola ovis,
Chelopistes meleagridis, Goniodes dissimilis, Goniodes gigas, Menacanthus straminus,

Menopon gallinae, va Trichodectes canis,

(13) B6 canh thing (Orthoptera), vi du khong giéi han vé cac chi cu thé bao gdm,
nhung khong chi gigi han &, Melanoplus spp., va Pterophylla spp., vi du khong giéi han
vé cac loai cu thé bao gdm, nhung khong chi gidi han &, Anabrus simplex, Gryllotalpa

africana, Gryllotalpa australis, Gryllotalpa brachyptera, Gryllotalpa hexadactyla,
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Locusta migratoria, Microcentrum retinerve, Schistocerca gregaria, va Scudderia

furcata;

(14) Bd khong canh (Siphonaptera), vi du khong gi6i han vé cac loai cu thé bao
gdbm, nhung khong chi giéi han &, Ceratophyllus gallinae, Ceratophyllus niger,

Ctenocephalogenua canis, Ctenocephalogenua felis, va Pulex irritans;

(15) Bo canh vién (Thysanoptera), vi du khong giéi han vé céc chi cu thé bao
gdm, nhung khéng chi gidi han-c"r, Caliothrips spp., Frankliniella spp., Scirtothrips spp.,
va Thrips spp., vi du khong gidi han vé cac loai cu thé bao gdm, nhung khéng chi gidi
han &, Frankliniella fusca, Frankliniella occidentalis, Frankliniella schultzei,
Frankliniella williamsi, Heliothrips haemorrhoidalis, Rhipiphorothrips cruentatus,
Scirtothrips  citri, Scirtothrips dorsalis, Taeniothrips rhopalantennalis, Thrips

hawaiiensis, Thrips nigropilosus, Thrips orientalis, va Thrips tabact;

(16) Bb bo nhay ba dudi dai (Thysanura), vi du khong gidi han vé cac chi cu thé

bao gdm, nhung khéng chi gii han &, Lepisma spp. va Thermobia spp.;

(17) B ve bét (Acarina), vi du khong gidi han vé cac chi cu thé bao gdm, nhung
khong chi giéi han &, Acarus spp., Aculops spp. Boophilus spp., Demodex spp.,
Dermacentor spp., Epitrimerus spp., Eriophyes spp., Ixodes spp., Oligonychus spp.,
Panonychus spp., Rhizoglyphus spp., va Tetranychus spp., vi du khéng giéi han vé cac
loai cu thé bao gém, nhung khong chi giéi han 6, Acarapis woodi, Acarus siro, Aceria
mangiferae, Aculops lycopersici, Aculus pelekassi, Aculus schlechtendali, Amblyomma
americanum, Brevipalpus obovatus, Brevipalpus phoenicis, Dermacentor variabilis,
Dermatophagoides pteronyssinus, Eotetranychus carpini, Notoedres cati, Oligonychus
coffeae, Oligonychus ilicis, Panonychus citri, Panonychus ulmi, Phyllocoptruta oleivora,
Polyphagotarsonemus latus, Rhipicephalus sanguineus, Sarcoptes scabiei, Tegolophus

perseaflorae, Tetranychus urticae, va Varroa destrictor;

(18) B6 bo rét (Symphyla), vi du khong gi6i han vé cac loai cu thé bao gdm, nhung
khong chi gidi han 6, Scutigerella immaculata;

(19) Nganh giun tron (Nematoda), vi du khong giéi han vé céc chi cu thé bao gom,
nhung khong chi gidi han &, Aphelenchoides spp., Belonolaimus spp., Criconemella spp.,

Ditylenchus spp., Heterodera spp., Hirschmanniella spp., Hoplolaimus spp.,
Meloidogyne spp., Pratylenchus spp., va Radopholus spp., vi du khong giéi han vé cic
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[0di cu thé bao gdm, nhung khong chi giéi han &, Dirofilaria immitis, Heterodera zeae,
Meloidogyne incognita, Meloidogyne javanica, Onchocerca volvulus, Radopholus

similis, va Rotylenchulus reniformis.

Thuat ngtr “lugng hitu hiéu trir dich hai” dugc dung trong ban mo ta dé chi luong
chét trir dich hai can thiét dé dat duoc tac dung c6 thé quan sat dugc dbi vai dich hai, vi
du tac dung gdy hoai tir, gdy chét, lam chdm phét trién, phong ngira, loai bo, pha hity,
hodc lam giam sy xuét hién va/hodc hoat tinh cua dich hai & khu vuc can kiém soat, tac
dung nay c6 thé xay ra khi quan thé dich hai duoc dAy 1ui khoi khu vuc can kiém soat,
dich hai bi bit hoat & hoic xung quanh khu vuc can kiém soat, va/hoic dich hai bi tiéu
diét & hodc xung quanh khu vuc can kiém soat. T4t nhién, t6 hop cta cic tac dung nay cb
thé xay ra. Nhin chung, quén thé dich hai, hoat tinh cta dich hai, hodc ca hai can duoc
giam 16n hon 50%, t5t hon néu 16n hon 90%, va tét nhét néu 16n hon 99%. Nhin chung,
dé‘ stt dung trong nbéng nghiép, lugng hitu hiéu tru dich hai nim trong khoang tir
0,0001g/ha dén 5000g/ha, tot hon néu ndm trong khoang tir 0,0001g/ha dén 500g/ha, va
tham chi t&t hon nira néu nam trong khoang tir 0,0001g/ha dén 50g/ha.

Di€u cheé hgp chat ure va thioure

Hop chét ure theo sang ché ¢ thé duge didu ché tir isoxyanat 1-2 trong (g, trong
do R, R% R, RY R, RS, R, RE, R, RY, va L duge mé ta néu trén. Theo mot s6 phuong
an, isoxyanat 1-2 khong duogc phan lap, nhung co thé duge didu ché in situ tir tién chét
thich hop va st dung truc tiép trong didu ché hop chét ure. Tién chit thich hop bao gdm
amin 1-1, trong d6 R', R%, R%, R*, R°, R®, R”, R® R’ R"®, va L dugc mo ta néu trén, c6 thé
duge bién db6i thanh isoxyanat bang cach sir dung mot trong s6 cac chit phan ing thong
thuong, nhu phosgen, diphosgen, triphosgen, hodc oxalyl clorua (So dd 1, bude a), trong
hé dung moi hdn hgp chira dung méi phan cuc khong nhudng proton t5t hon néu
diclometan hodc dietyl ete va dung moi phan cuc nhuong proton t6t hon néu nuéc, trong
su ¢ mit cua bazo, nhu natri bicarbonat hodac trietylamin, & nhiét d6 nam trong khoang

tr -10°C dén 50°C.

So do 1
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Theo céch khac, isoxyanat 1-2 c¢6 thé duge didu ché bing phan tng chuyén vi
Curtius axyl azit 1-4, trong @6 R', R%, R®, R*, R>, R%, R7, R}, R%, R"’, va L dugc md ta néu
trén, c¢6 thé duge diéu ché tir axit carboxylic tuong Gng 1-3, trong do R!, Rz, R, R4, R’,
RS, R”, R®, R, R, va L dugc md ta néu trén. Axyl azit 1-4 (So dd 1, budce b) 6 thé duoc
didu ché bang cach cho axit carboxylic phan (mg vdi etyl cloformat va natri azit trong su
¢6 mit cia bazo amin, nhu trietylamin, hodc véi diphenylphosphoryl azit trong su ¢6 mat
cla bazo amin, nhu trietylamin. Sau d6, axyl azit 1-4 ¢6 thé duoc thuc hién phan tng
chuyén vi Curtius (So d6 1, budc ¢) dé thu dugc isoxyanat 1-2 twong tng. Phu thudc vao
ban chit cua axyl azit cu thé, phan tGng chuyén vi nay c6 thé dugc thuc hién tu phéat &

nhiét d6 phong (khoang 22°C), hodc trong diéu kién gia nhiét & nhiét do ndm trong
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khoang tir 40°C dén 100°C trong dung méi phan cuc khong nhudng proton t5t hon néu
toluen, axetonitril, hodc dung mdi ete tdt hon néu dioxan hoic tetrahydrofuran. Do kha
ning phan Ung cua nd, axyl azit thuong khéng dugce phan 14p duédi dang hop chét tinh
khiét. Theo do, axyl azit khéng can x4c dinh cong thirc chu tao ma c6 thé dugc gia nhiét

truc tiép dé thu duoc isoxyanat 1-2.

So dd 2
_R13 _a Os 13

HzN C\\N’R
2-1 2-2
{ c

HO. _R13 + N_ R13
Al 2. N
0 0

2-3 2-4

Hop chét ure theo sang ché ciing ¢6 thé dugc diéu ché tir isoxyanat twong tng 2-2,
trong dé R'® nhu dugc md ta néu trén. Theo mot sé phuong 4n, isoxyanat 2-2 khong dugc
phéan lap, nhung c6 thé duoc diéu ché in situ tir tién chit thich hop va st dung truc tiép
trong diéu ché hop chét ure. Tién chét thich hop bao gdm amin 2-1, trong d6 R" nhu
duoc md ta néu trén, c¢6 thé dugc bién dbi thanh isoxyanat bang cach sir dung mot trong
sd cac chit phan ung thong thudng, nhu phosgen, diphosgen, triphosgen, hodc oxalyl
clorua (So dd 2, budc a), trong hé dung mo6i hdn hop chira dung mdi phén cuc khong
nhudng proton tdt hon néu diclometan hodc dietyl ete va dung moi phan cyc nhudng
proton t6t hon néu nudce, trong su ¢6 mit clia bazo, nhu natri bicarbonat hodc trietylamin,

& nhiét do nam trong khoéng tir -10°C dén 50°C.

Theo cach khac, isoxyanat 2-2 ciing c¢6 thé dugc didu ché bang phan tng chuyén
vi Curtius axyl azit 2-4, trong dé R nhu dugc mo ta néu trén, cb thé dugc diéu ché tir
axit carboxylic tuong Ung 2-3, trong do R" nhu duge mé ta néu trén. Axyl azit 2-4 (So
dd 2, bude b) c6 thé duge didu ché bang cach cho axit carboxylic phan mg véi etyl

cloformat va natri azit trong sy c¢6 mit ctia bazo amin, nhu trietylamin, hodc véi
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diphenylphosphoryl azit trong sy ¢6 mit cua bazo amin, nhu trietylamin. Sau do, axyl
azit 2-4 ¢6 thd duoc thuc hién phan tmg chuyén vi Curtius (So d6 2, budc ¢) dé thu duge
isoxyanat tuong tng 2-2. Phu thudc vao ban chét cua axyl azit cu thé, phan tng chuyén
vi ndy c6 thé duoc thuc hién tu phéat & nhiét do phong, hodc trong diéu kién gia nhiét &
nhiét do ndm trong khoang tir 40°C dén 100°C trong dung moi phan cuc khdng nhudng
proton tdt hon néu toluen, axetonitril, »hoac dung moi ete tdt hon néu dioxan hoic

tetrahydrofuran.

Isoxyanat 1-2 ¢6 thé dugc cho phan tng truc tiép v6i amin di vong 3-1, trong d6
R? va R" dugc mo td néu trén, trong su Véng mit cia bazo hodc trong su c6 mit cua
khoang 0,1 dén 2 duong luong bazo vb co, nhu xeri carbonat hodc natri hydrua, hodc
trong su ¢6 mit ciia bazo amin, nhu trietylamin hodc diisopropyletylamin, hodc trong su
¢6 mit cia bazo co kim, nhu n-butyllithi dé thu duoc hop chét ure 3-2, trong do R'1aH
va Rl R2 R3, RY RS, RS, R7, R%, R, R™, R'2 R™3, va L dugc md ta néu trén (So dd 3,
budc a). Phan Umg nay co thé dugc thyc hién & nhiét d6 nim trong khoang tir 0°C dén
100°C, tét hon néu nam trong khoang tir 20°C dén 80°C, trong dung méi phan cuc khong
nhudng proton, nhu axetonitril, axeton, toluen, tetrahydrofuran, 1,2-dicloetan, hodc
diclometan. Thee cach khac, amin 3-3, trong do Rl, Rz, R’ , R4, R’ , R6, R7, Rg, R9, Rw,
RM va L dugc mo ta néu trén, c6 thé duoc cho phan ting véi isoxyanat 2-4 trong céc didu
kién tuong tu dé thu duoc hop chét ure 3-2, trong do RZ1aHvaRl RE R, R4, R, RS,
R, R R’, R R" R®, va L duoc md ta néu trén (So dd 3, budc b).
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So dd 3
8
7 R 9
R6 R —N R RlO
"W 0+ R
5 C )
R L/~ 12
R3 R2 N R
R4 R1
1i-2 3-1
a
R8
R6 R7 >—:N R9 RIO
N\N/ 0 '3
R
R> L— ).LN
R3  R2 N o
R4 R1 rit R
3-2
b
8
7 R 9
R6 R >:N R R10
N\N/ + O\\C\\ ,R13
RS L. N
R4 R1 R11
3-3 2-4

Theo cach khéc, hop chét ure 3-2 ¢6 thé duge diéu ché bang cach trudce tién diéu
ché O-aryl carbamat ctia amin 3-3 st dung phenyl cloformat hodc para-nitrophenyl
cloformat, sau d6 cho phan ing v6i amin di vong 2-1 st dung céc diéu kién mo ta néu

trén.

So dd 4
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8
7 R 9
R6 R . —N R RlO i
N _R
RS N C/’S ¥ HI
3 5 L— N/ R12
R R .
R* R1
4-1 3-1

8
. R’ R}_N R
R — RlO
N\N/ ~= + S\\C\\ ,R13
R3 R2 \NH
R4 R1 R11
3-3 - 4-3

Hop chit thioure 4-2, trong d6 R'' 1a H va R!, R%, R, R, R>, R, R”, R®, R’, R",
L, R'2 vaR" dugc mo ta néu trén, c6 thé dugc didu ché tir aryl amin twong tmg 3-1 bang
cach cho phan tng véi aryl isothioxyanat 4-1, trong‘ do R, RZ, R, R4, R’, R6, R, R8, R’
R va L dugc mo ta néu trén (So dd 4, budc a), trong nhiéu didu kién. Vi dy, gia nhiét
hai hop chét trung gian trong dung mdi phin cyc khong nhuong proton t6t hon néu
tetrahydrofuran hodc diclometan hodc trong dung mdi phan cuc nhudng proton t6t hon
néu rugu isopropylic, khong c6 mit bazo hodc trong sy ¢6 mit clia bazo vo co, nhu xeri
carbonat hoic kali carbonat, hodc trong su ¢6 mit clia bazo amin, nhu trietylamin, & nhié€t

d6 nim trong khoang tir 20°C dén 65°C trong khoang 1 gio dén 24 gid. Theo cach khéc,
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amin 3-3 c6 thé duogc lién hop véi aryl isothioxyanat 4-3, trong d6 R" nhu duge mo ta
néu trén, trong céac diéu kién tuong tu mo ta néu trén dé thu duoc hop chét thioure 4-2

(So d6 4, bude b).

Theo cach khac, hop chat thioure 4-2 c6 thé duge didu ché bang cach trudc tién
didu ché O-aryl thiocarbamat ctia amin 4-3 st dung phenyl clothionoformat, sau d6 cho

phén ung véi aryl amin 4-1 sir dung cac didu kién mo ta néu trén.
Didu ché hop chit trung gian ba vong

Hop chit trir dich hai ¢6 cong thire (I) ¢6 thé dugc didu ché bing cach téng hop
cac hop chit trung gian ba vong, sau dé lién két chung thanh céc hop chét trung gian
thich hop dé thu dugc hop chit mong mudn. Nhiéu hop chét trung gian ba vong c6 thé
duge st dung dé didu ché hop chét trir dich hai c6 cong thic (I), v6i didu kién 1a céc hop
chét trung gian ba vong nay chira nhém chirc thich hop c6 thé gin v6i nhém chirc mong
mubn, cac nhom chire, nhu amino, isoxyanat, carboxyl, hodc halogen (tét hon néu brom
hoic iot). Cac hop chét trung gian ba vong nay c6 thé dugc diéu ché bing cic phuong

phap da mo ta trong céc tai liéu chuyén nganh héa hoc, bao gom W02009/ 102736,.

Axit ba vong 1-3, trong d6 L 1a lién két, duoc st dung lam tién chét trong diéu ché
hop chét trir dich hai ¢6 cong thire (I) ¢6 thé dugc diéu ché theo phuong phap mo ta trong
US 2012/0202688. M6t s6 phuong phap md ta néu trén can st dung céc hop chit trung
gian ba vong 5-4, trong d6 R', R% R®, R*, R, RS, R7, R®, R’, va R' dugc md ta néu trén:
Triazol 5-2, trong d6 Rl, Rz, RS, R9, va R dugc mo ta néu trén. (Sd dd 5, buéde a) co thé
dugc diéu ché theo hai budc tir benzamit 5-1, trong d6 R!, Rz, R8, R, va R duoc mo ta
néu trén, trong cic diéu kién mé ta trong W02009/102736. Sau do, triazol 5-2 ¢6 thé
dugc ghép cap voi aryl halogenua 5-3, trong d6 R3, R4, RS, R6, vaR’ duoc mo ta néu trén,
nhu 4-triflometoxyphenyl iotbenzen, trong sy c6 mdt cia xeri carbonat hodc kali
phosphat, trong dung mdi phan cuc khong nhudng proton, nhu N,N-dimetylformamit.
Phan tmg nay c6 thé duge xuc tic bang mubi dong, nhu dong (I) iodua trong su c6 mit
cua phét tao phuc chelat, nhu 8-hydroxyquinolin, ¢4 hai c6 mit & khoang 0,05 dén 0,25
dwong luong, & nhiét d6 ndm trong khoang tir 80°C dén 140°C dé thu duoc céc hop chét
trung gian ba vong 5-4 (So dd 5, budc b).

Sodd 5
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O R°
10
H,N R _a
R2 Br, I
Rl
5-1
R7
R® Br, I b
RS R3 5-2
R4
5-3

Diédu ché hop chét trung gian axit ba vong

Phan ng ngung tu cta aldehyt ba vong 6-1, trong do R, RL R’, R* R°,R® R,
R® R, va R duge mo ta néu trén (US 2012/0202688), véi chit phan tmg, nhu etyl
dietylphosphonoaxetat ~ hodc  chdt phan tGng  Wittig, nhu etyl 2-
(triphenylphosphoranylidene) propanoat) trong su ¢ mit ciia bazo thich hop, nhu natri
hydrua hodc n-butyl lithi trong dung moi phan cuc khong nhudong proton t6t hon néu
tetrahydrofuran hodc dietyl ete & nhiét do nim trong khoang tir -78°C dén 20°C c6 thé
dugc st dung dé diéu ché este acrylic 6-2, trong do R!, R?, R? , R4, R’ , RS, R’ Rg, R9, va
R' dugc mo ta néu trén (So dd 6, bude a). Este acrylic 6-2 ¢ thé dugc khir thanh este
alkan géc 6-3, trong do R, R% R’ , R4, R’, R6, R’, R8, R9, va R dugc mo ta néu trén, st
dung khi hydro va chit xuc tac paladi (budc 6b). Phan (mg xa phong hoa este alkan gbc
6-3 c6 thé dat dugc bang cach st dung bazo, nhu natri hydroxit trong metanol hogc
etanol chira hodc khong chira tetrahydrofuran/nuée dé thu duge axit ba vong 6-4, trong
do R, R R, RY R, RS, RV, R®, R, va R' duoc md ta néu trén (So dd 6, bude ¢).-
~ Sodd6
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Diéu ché hop chit trung gian amin ba vong

Hop chit trung gian ba vong 5-4 dugc cho phan ung véi kali (2-((fert-
butoxycarbonyl) amino)etyl)trifloborat trong sy c6 mat cia chdt xuc tac paladi, nhu
paladi (IT) axetat, va bazo, nhu xeri carbonat, & nhiét 4o nim trong khoang tir 80°C dén

120°C dé thu dugc hop chit tuong ting 2-(tert-butoxycarbonyl) amino)etyl 7-1, trong d6
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R', R% R, RY, R% RS R7, RS, R, va R' duge md ta néu trén (So dd 7, budc a). Sau do,
hop chét 7-1 dugc cho phdn ung vé6i khoang 1 dén 5 duong luong axit, nhu axit
trifloaxetic hodc hydro clorua, trong dung moi phan cyc khong nhudng proton t6t hon
néu diclometan hogdc dioxan & nhiét d6 nim trong khoang ttr 0°C dén 50°C dé phén cit
nhom fert-butoxycarbonyl va thu dugc mudi amin ba vong 7-2, trong d6 R R?, R%, R,
R’, RS, R, RS, Rg, vaR!® duge mo ta néu trén va X 1a trifloaxetat hodc clorua (bude 7b).
Mudi amin ba vong 7-2 dugc cho phan Gng v6i bazo, nhu natri bicarbonat hodc natri
hydrdxit & thu dugc amin ba vong tu do 7-3, trong do R!, R%, & , RY R’ R6, R’, RS, R9,

va R dugc md ta néu trén (So @6 7, budc c).

So dd 7

-40-



R
R’ RS
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R® Br, I
R3 R2
R* R1
5-4
l a
, R7 RS 9
RS =N RO Q H3S<CH3
N\N/ o CHs
R5 N
R3 RZ H
R* Rl
7-1

R’ RY R®
R6 >:N RlO
= N ~
RS/A\ / N NH3 X‘
7/ R3 R2
4 Rl
7-2
l c
8
6 R? § N R®
R N — RlO
Nz
R5 N NHZ
R3 R?
R* , R1
7-3

Diéu ché hop chit trung gian amin di vong _

Amin di vong 3-1 dugc sir dung 1am tién chét trong diéu ché hop chét trir dich hai
¢6 cong thirc (I) c6 thé duge didu ché theo phuong phap mé ta trong so do 8, 9, 10, 11,
12, 13, va 14. Phenyl hydrazin hydroclorua dugc thé 8-1, trong d6 R 1a F, Cl, Br, I, (C;-
Cy) alkyl, (C;-Cy) alkoxy, hodc (C;-Cy)haloalkoxy, dugc cho phan Ung véi (2)-etyl 2-
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xyano-3-etoxyacrylat 8-2 trong dung mdi phén cuc khong nhu’(‘mg. proton, nhu etanol &
nhiét d6 ndm trong khoang tir 60°C dén 100°C d thu dugc pyrazol amin 8-3, trong d6 R
1a F, Cl, Br, I, (C;-Cy) alkyl, (C;-C,) alkoxy, hodc (C;-C4)haloalkoxy (So dd 8, bude a).
Pyrazol amin 8-3 c6 thé dugc khir carboxyl héa bang cach cho phan mg véi axit
hydrocloric dic & nhiét d6 nim trong khoang tir 90°C dén 110°C dé thu dugc pyrazol
amin 8-4, trong d6 R 1a F, Cl, Br, I, (C;-Cy) alkyl, (C;-C4) alkoxy, hodc (C;-
Cy)haloalkoxy (So dd 8, budc b).
So db 8
HN,NHZ-HCI

N
C—R
=

H3C/\
8-1 o A N
a / \N b HoN" >
+ — HoN g

| AN
N o | N =
8-3 8-4
0
kCH3 ,
8-2

Benzaldehyt dugc thé 9-1, trong d6 R 1a F, Cl, Br, I, (C1-C,) alkyl, (C;-Cy) alkoxy,
hodc (C;-Cy)haloalkoxy, dugc cho phan tng vdi hydroxylamin hydroclorua trong sy co6
mit cua bazo, nhu natri bicarbonat trong dung mdéi phan cuc khong nhudong proton, nhu
metanol & nhiét 4o nim trong khoang tir 60°C dén 100°C dé thu dugc benzaldehyt oxim
9-2, trong d6 R 1a F, Cl, Br, I, (C,-C,) alkyl, (C;-Cy) alkoxy, hodc (C;-Cy)haloalkoxy (So
dd 9, bude a). Benzaldehyt oxim 9-2 dugc clo héa bing chét clo héa, nhu N-
closuxcinimit va lwrgng xdc tac cia N,N-dimetylformamit trong dung moi phén cuc, nhu
1,2-dicloetan & nhiét d@d ndm trong khoang tir 0°C dén 50°C d thu dugc benzimidoyl
clorua 9-3, trong d6 R 1a F, Cl, Br, I, (C}-Cy) alkyl, (C;-C4) alkoxy, hodc (C;-
Cy)haloalkoxy (So dd 9, budc b). Benzimidoyl clorua 9-3 dugc cho phan tmg véi kali
xyanit (So d6 9, budc ¢) sau d6 cho phan tmg véi hydroxylamin hydroclorua trong su ¢6

mat cua bazo, nhu natri carbonat (So dd 9, bude d) dé thu duoc
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hydroxyiminoaxetimitamit 9-5, trong d6 R 1a F, Cl, Br, 1, (C;-Cy) alkyl, (C;-Cy) alkoxy,
hodc (C;-Cy)haloalkoxy. Hydroxyiminoaxetimitamit 9-5 ¢6 thé dwgc dong vong bang
cach cho phéan tng vai bazo, nhu natri hydroxit ¢ nhiét do nim trong khoéang tir 90°C dén
110°C d thu dugce 1,2,5-oxadiazolyl amin 9-6, trong d6 R 1a F, Cl, Br, I, (C;-C,) alkyl,
(C4-C,) alkoxy, hoac (C;-Cy)haloalkoxy (So dd 9, budc e).

So d6 9
0 H CIil)H H (Ing Cl
a N b N
e T N Oy
_ | R | —R
_ Z
9-1 9-2 9-3
c
sOH
OH N OH
N e I N FZ
e NHz__d_
A
A
| 7R ’/_R
_
9-6 9-5 9-4

Anilin dugc thé 10-1, trong d6 R 1a F, Cl, Br, I, (C;-Cy) alkyl, (C;-Cy4) alkoxy,
hoic (C;-Cy)haloalkoxy, dugc cho phan ing véi xyanamit trong su ¢6 mit cta axit, nhu
axit nitric trong dung moi phan cuc khdng nhuong proton, nhu etanol ¢ nhiét do nam
trong khoang tir 80°C dén 110°C dé thu duogc guanidin nitrat 10-2, trong d6 R 1a F, Cl, Br,
I, (C-Cy) alkyl, (C;-Cy) alkoxy, hodc (C;-Cg)haloalkoxy (So dd 10, budc a). Guanidin
nitrat 10-2 dugc déng vong bing cloaxetaldehyt trong sy ¢6 mit ciia bazo, nhu natri
bicarbonat trong dung moi phan cuc khéng nhudng proton, nhu etanol & nhi€t do nam
trong khoang tr 60°C dén 110°C @ thu dugc imidazoyl amin 10-3, trong d6 R 1a F, CI,
Br, I, (C;-Cy) alkyl, (C;-Cy) alkoxy, hodc (Ci-Cg)haloalkoxy (So dd 10, bude b).

So 6 10
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)NLH HNO /E \
NH2 ’ 3
a H,N~ NH b HaN™ >
| N R —_— _—
I AN N
% | —R | R
= =
10-1 10-2 10-3

Imidazoyl amin 11-3 c6 thé dugc didu ché bang cach cho iotpyridin 11-1 phén Gng
véi 2-amino imidazol 11-2 trong su c6 mét cua ngudn dong (1), nhu ddng (1) iodua, phdi
tc amin, nhu 8-hydroxy quinolin, va bazo, nhu xeri carbonat trong dung mdi phan cuc,
nhu fert-butanol & nhiét dd nim trong khoang tir 80°C dén 110°C (So db 11, budc a).

So dd 11

N
| I\
| NSl{ + Jﬁ:§> . HZN/l{;>

_ H,NT N 720

11-1 11-2 11-3

Benzyl halogenua dugc thé 12-1, trong d6 R 1a F, Cl, Br, I, (C,-C,) alkyl, (C;-Cy)
alkoxy, hoic (C;-Cy)haloalkoxy, dugc cho phan tmg véi kali xyanit trong dung moi phén
cuc khdng nhuong proton, nhu dimetylformamit & nhi€t do nam trong khoang tir 60°C
dén 90°C dé thu dugc benzylnitril 12-2, trong d6 R 1a F, Cl, Br, 1, (C;-Cy) alkyl, (Ci-Cy)
alkoxy, hodc (C;-Cy)haloalkoxy (So dd 12, budc a). Benzylnitril 12-2 dugc axyl hoa bang
alkyl 2-alkoxyaxetat 12-3, nhu metyl 2-metoxyaxetat trong sy c6 mat cia bazo, nhu natri
etoxit trong dung mdi phan cyc nhudng proton, nhu etanol & nhiét do nim trong khoang
tir 60°C dén 110°C dé thu duoc axyl benzylnitril 12-4, trong d6 R 1a F, CL, Br, I, (C1-Cy)
alkyl, (C,-C,) alkoxy, hodc (C;-Cy)haloalkoxy (So dd 12, bude b). Axyl benzylnitril 12-4
¢6 thé duge dong vong biang cach cho phan tmg véi axit, nhu axit sulfuric trong dung moi
c6 tinh axit, nhu axit axetic ¢ nhiét o nam trong khoang tir 60°C dén 120°C dé thu dugc
amino furanon 12-5, trong d6 R 1a F, Cl, Br, L, (C;-C,) alkyl, (C;-Cy) alkoxy, hoac (Cy-
Cy)haloalkoxy (So dd 12, buéc c).

So 6 12
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N
cl, Br Z
a
- X
g | R
_— =
12-1 12-2
0
.0 _CH
b | HsC \v/ﬂ\o 3
12-3
0 0 \
0 =
HoNT X0 c HsC
N AN
| R | R
= /
12-5 12-4
So dd 13
, 0
Br, I N
* N\/?k 2 KO
AN DN S
| TR 0~ >CH; N
Z | R
=
13-1 13-2 13-3
b
CHs
O-N
HoNT X0
AN
| —R
=
13-4

Aryl halogenua dugc thé 13-1, trong d6 R 1a F, Cl, Br, I, (C;-Cy) alkyl, (Ci-Cy)
alkoxy, hoic (C;-Cy)haloalkoxy, dugc cho phan Gmg véi alkyl xyanoaxetat 13-2 trong sy
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¢6 mit cla bazo, nhu natri phosphat, chit xtic tic paladi, nhu bis(dibenzylidenaxeton)
paladi (O),. va phdi ttr phosphin, nhu tri-fert-butylphosphin trong dung mdi, nhu toluen &
nhiét d6 nim trong khoang tir 80°C dén 110°C d8 thu duoc alkyl xyanoaxetat dugc thé
aryl 13-3, trong d6 R 1a F, Cl, Br, I, (C;-Cy4) alkyl, (Ci-C4) alkoxy, hodc (Ci-
Cy)haloalkoxy (So dd 13, budc a). Alkyl xyanoaxetat duge thé aryl 13-3 dugc dong vong
bang N-metyl hydroxylamin hydroclorua trong su ¢6 mit clia bazo, nhu natri etoxit trong
dung mdi phan cyc nhudng proton, nhu etanol & nhiét do nim trong khoang tir 60°C dén
120°C dé thu dugc amino metylisoxazolon 13-4, trong d6 R 1a F, Cl, Br, I, (C;-Cy) alkyl,
(C4-Cy) alkoxy, hodc (C1-Cy)haloalkoxy (So dd 13, bude b).

Benzylnitril 12-2 dugc cho phan ung véi fert-butoxy bis(dimetylamino)metan 14-
1 trong dung mdi phan cyc khong nhudng proton, nhu dimetylformamit & nhiét do nim
trong khoang tur 80°C dén 110°C dé thu dugc acrylonitril 14-2, trong 46 R 1a F, Cl, Br, I,
(C1-Cy) alkyl, (C1-Cy) alkoxy, hodc (C;-Cy)haloalkoxy (So dd 14, budc a). Acrylonitril
14-2 dugc dong vong biang hydroxylamin hydroclorua trong dung méi phan cuc nhuong
proton, nhu etanol & nhiét do nim trong khoang tir 60°C dén 120°C dé thu duoc
isoxazolyl amin 14-3, trong d6 R 1a F, Cl, Br, I, (C;-Cy) alkyl, (C;-Cy) alkoxy, hodc (C;-
C,)haloalkoxy (So dd 14, budc b).

So do 14
_N CH; CHj H3C . -CHs 0-N
- N N N H N )
+H3C™ Y TCH3 a X7 b 2N
N O CH3
R T [ g [ TR
CH3 P _
12-2 14-1 14-2 14-3

Diéu ché hop chit trung gian axit di vong

Benzoylclorua dugce thé 15-1, trong d6 R 1a F, Cl, Br, I, (C-Cy) alkyl, (C;-Cy)
alkoxy, hodc (C;-Cy4)haloalkoxy, dugc cho phan tGng véi alkyl hydro malonat, nhu etyl
hydro malonat trong sy ¢6 mét cua bazo, nhu n-butyllithi trong dung mdi phan cuc khong
nhudng proton, nhu tetrahydrofuran & nhiét do nim trong khoang tir -78°C dén 20°C dé
thu duge alkyl aryl malonat 15-2, trong d6 R 1a F, Cl, Br, L, (C;-Cy) alkyl, (C;-C,) alkoxy,
hodc (C1-Cy)haloalkoxy (So dd 15, budc a). Alkyl aryl malonat 15-2 dugc brom hoa béng

brom trong dung moi phan cuc khong nhudng proton, nhu dioxan & nhi€t do nam trong
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khoang tir 0°C dén 50°C dé thu dugc brom alkyl aryl malonat 15-3, trong d6 R 1a F, Cl,
Br, I, (C;-Cy) alkyl, (C;-Cy) alkoxy, hodc (C;-Cy)haloalkoxy (So dd 15, bude b). Brom
alkyl aryl malonat 15-3 dugc déng vong bang thioure trong dung mdi phan cuc nhudng
proton, nhu etanol ¢ nhiét do ném'trong khoang tir 60°C dén 90°C dé thu dugc amino
alkyl thiazolyl carboxylat 15-4, trong d6 R 1a F, Cl, Br, I, (C,-Cy) alkyl, (C;-Cy) alkoxy,
hogc (C,-Cy)haloalkoxy (So dd 15, budc ¢). Amino alkyl thiazofyl carboxylat 15-4 dugc
cho phén tng véi natri nitrit trong sy ¢6 mit cla axit, nhu axit hypophosphoro trong
dung moi phin cuc khong nhuong proton, nhu dietyl ete, sau d6 dung bang dung dich
chtra nuGe dé thu dugc alkyl thiazolyl carboxylat 15-5, trong d6 R 1a F, Cl, Br, I, (C;-Cy)
alkyl, (C;-C,) alkoxy, hodc (Cy-Cy)haloalkoxy (So d6 15, budc d). Alkyl thiazolyl
carboxylat 15-5 ¢6 thé dugce xa phong héa bang cich cho phan tmg véi bazo, nhu lithi
hydroxit trong hé dung moi hdn hop chira dung mdi phan cyc khdng nhuong proton tbt
hon néu tetrahydrofuran va dung moi phan cuc nhudng proton t6t hon néu nude & nhiét
d6 nam trong khoang tir 0°C dén 30°C dé thu dugc axit thiazolyl 15-6, trong d6 R 1a F,
Cl, Br, I, (C;-C,) alkyl, (C;-Cy) alkoxy, hodc (C;-Cy)haloalkoxy (So dd 15, budc e).
So dd 15
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Vi du thwe hién sing ché

Céc vi du nay chi nham muc dich minh hoa sang ché chir khong gi6i han pham vi

cua sang ché.

Céc nguyén liéu, chat phan Gng, va dung moi dugc mua tir cdc nha cung clp va sir
dung ma khéng cin tinh ché thém. Cac dung mdi khan dugc mua dudi nhin hiéu
Sure/Seal™ tir Aldrich va st dung khi nhan dugc. Nhiét d0 néng chay dugce do bang thiét
_ bi do diém néng chay kiéu mao quan Thomas Hoover Unimelt hodc hé théng OptiMelt
do Stanford Research Systems cung cdp va khong cAn hiéu chinh. C4c vi du diéu ché sir
dung “nhiét 40 phong” dugc thuc hién trong cac phong thi nghiém kiém soét khi hau véi
nhiét do ndm trong khoang tir 20°C dén 24°C. Céc hop chét dugc dit tén theo danh phéap
ctia hé théng ISIS Draw, ChemDraw, hoic ACD Name Pro. Khi cic hé théng nay khong

-48-



33889

thé dinh danh dugc cho mét hop chét, hop chét nay dugc dinh danh theo cac quy tic dat
tén thong thudmg. Dit liéu phd 'H NMR dugc do & ndng do ppm (3) va ghi & tan s 300,
400, 500 hodc 600MHz; dit liéu phd °C NMR dugc do & ndng d6 ppm (3) va ghi & tan sb
75, 100, hodc 150MHz, va dit liéu phd 1°F NMR duge do & ndng d6 ppm (8) va ghi & tan
s6 376MHz, trir khi ¢6 quy dinh khac.

Vi du 1: Didu ché etyl 4-metyl-2-(3-(4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-
triazol-3 -yl)phenyl)ureido)thiopheﬁ-3-carboxylat (F1)

/~N S
T o Ty
F 0 N N)X\N

H H 5 0
\\CH3

BS sung 1,2-dicloetan (6,7mL) vao 4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-
triazol-3-yl)benzoyl azit (0,50g, 1,3mmol) trong binh phan tng dung tich 25mL dugc
trang bi thanh khudy va cdt vigreux. Phan tng nay dugc gia nhiét dén nhiét d6 85°C. Sau
vai gio phan tng dugc lam ngudi dén nhiét @6 phong. Etyl 2-amino-4-metylthiophen-3-
carboxylat (0,25g, 1,3mmol) dugc bb sung mot phan vao. Phan tng ndy dugc gia nhiét
dén nhiét do hdi luu qua dém. Phan tng dugc 1am ngudi dén nhiét do phong. Hon hop
phan tng dugc pha loang bing etyl axetat va rira bang nuée. Lép nude dugc chiét bang
etyl axetat. Lop hitu co thu gom dugc dugc rua bang nude (3x). Cac 16p hitu co duge rot
qua thiét bi phan tach pha va dong géi khd qua dém Celite®. Tinh ché bang phuong phap
sdc ky cot nhanh str dung 5-50% etyl axetat/(1:1 diclometan/hexan) dé thu duoc chét rin
mau tring dugc nghién véi dietyl ete va hexan. Chét rin nay dugc 1am khd qua dém &
nhiét dd 50°C va 4p suét bang 25 Hg dé thu dugc hop chit mong mudn dudi dang chat
ran mau tring (0,45g, 64%).

Céc hop chét sau dugc didu ché theo phuong phap moé ta trong vi du 1:

Etyl © 1-(4-clo-2-metylphenyl)-5-(3-(4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-
triazol-3-yl)phenyl)ureido)-1H-pyrazol-4-carboxylat (F2)
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Cl
Hop chat nay duoc phéan lap dudi dang chét rdn mau tring (0,12g, 21%).

1-(1-(4-clo-2-metylphenyl)-1H-pyrazol-5-y1)-3-(4-(1-(4-(triflometoxy)phenyl)-
1H-1,2,4-triazol-3-yl)phenyl)ure (F3)

—N N
F T N/\_-/ o L N
FX N J N cH
(@) N H
H
cl

Hop chat nay duoc phén 14p dudi dang chét rin mau tring (0,38g, 54%).

1-(1-(2,6-diclophenyl)-1 H-pyrazol-3-y1)-3-(4-(1-(4-(triflometoxy)phenyl)-1H-
1,2,4-triazol-3-yl)phenyl)ure (F4)

Hop chat nay duoc phan lap duéi dang chét rdn mau tring (0,12g, 53%).

1-(1-(5-flo-2-metylphenyl)-1H-pyrazol-5-yl)-3-(4-(1-(4-(triflometoxy)phenyl)-1H- -
1,2,4-triazol-3-yl)phenyl)ure (F5)
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Hop chit nay duoc phén 1ap dudi dang chét rin mau tring (0,13g, 60%).

1-(1-(2-etylphenyl)-1H-pyrazol-5-yl)-3-(4-(1-(4-(triflometoxy)phenyl)-14-1,2,4-
triazol-3-yl)phenyl)ure (F6)

=N
L O

N
"o N N ) i\CH3

Hop chét nay duoc phan lap dudi dang chét rin mau tring (0,060g, 28%).

1-(1-(2,5-dimetylphenyl)-1 H-pyrazol-5-y1)-3-(4-(1-(4-(triflometoxy)phenyl)- 1 -
1,2,4-triazol-3-yl)phenyl)ure (F7)

H;C
Hop chit nay duogc phén 1ap dudi dang chét rin mau tring (0,133g, 62%).

1-(2-(4-metylpentan-2-yl)thiophen-3-yl)-3-(4-(1-(4-(triflometoxy)phenyl)-1 H-
1,2,4-triazol-3-yl)phenyl)ure (F8)

Ff N/:N Q ~ s
o« 2
> Q N)\© Jp
o) N H
H
HsC
HoC CH,

Hop chét nay duogc phén 1ap dudi dang chét rin mau trang (0,151g, 71%).

1-(1-(2,4-dimetylphenyl)-1H-pyrazol-5-yl)-3-(4-(1-(4-(triflometoxy)phenyl)-1H-
1,2,4-triazol-3-yl)phenyl)ure (F9)
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Hop chét nay duoc phan lap dudi dang chét rdn mau tring (0,089g, 41%).

1-(1-phenyl-1H-pyrazol-5-yl)-3-(4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-3-
yl)phenyl)ure (F10)

=N \
S O
N L~y N
H 4 \
Hop chét nay dugc phan lap duéi dang chét rin mau tring (0,089g, 41%).

1-(1-mesityl-1H-pyrazol-5-yl)-3-(4-(1-(4-(triflometoxy)phenyl)-1H-1,2 4-triazol-
3-yl)phenyl)ure (F11)

/=N N
F F N_ )\ O /E.\/N
A Oy e
N H 3
H e

CHs
Hop chét nay dugc phan lap dudi dang chét rin mau tring (0,15g, 69%).

1-(1-(2,5-diclophenyl)-1H-pyrazol-5-yl)-3-(4-(1-(4-(triflometoxy)phenyl)-1 H-
1,2,4-triazol-3-yl)phenyl)ure (F12)

Cl

Hop chit nay dugc phéan 1ap dudi dang chét rin mau tring (0,126g, 55%).
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1-(1-(2-metoxyphenyl)-1H-pyrazol-5-yl)-3-(4-(1-(4-(triflometoxy)phenyl)-1H-
1,2,4-triazol-3-yl)phenyl)ure (F13)

/=N \
F™ >0 N N > :0\0H3

Hop chét nay duoc phén lap dusi dang chét rin mau tring (0,080g, 37%).

1-(1-(2,6-diclophenyl)-1H-pyrazol-5-y1)-3-(4-(1-(4-(perfloetoxy)phenyl)- 1 H-
1,2,4-triazol-3-yl)phenyl)ure (F14)

/=N D
F F F N. ~ S\\ | N
F% 0 " NN N e
F H Cl\@
Hop chat ndy duoc phan lap dudi dang chét rin mau tring (0,13g, 60%).

1-(1-(2,4-dimetylphenyl)-1H-pyrazol-5-y1)-3-(4-(1-(4-(perfloetoxy)phenyl)-1H-
1,2,4-triazol-3-yl)phenyl)ure (F15)

S Y P
N
F -

CHs;
Hop chét nay dugc phan 14p duéi dang chét rdn mau tring (0,13g, 62%).

1-(1-(5-flo-2-metylphenyl)-1H-pyrazol-5-yl)-3-(4-(1-(4-(perfloetoxy)phenyl)- 1 H-
1,2,4-triazol-3-yl)phenyl)ure (F16)

F%5< F N_ N/ i\\ | NIN
F (@) N ﬁ CH3
F H
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Hop chit nay duoc phan 1ap duéi dang chét rin mau tring (0,14g, 66%).

1-(1-(2,5-dimetylphenyl)-1H-pyrazol-5-yl)-3-(4-(1-(4-(perfloetoxy)phenyl)-1H-
1,2,4-triazol-3-yl)phenyl)ure (F17)

F%5<F N\N/ i\\ | N
N
F 0) N I’_\l_' CHs;
F H
HsC

Hop chét nay duoc phén lap duéi dang chét rin mau tring (0,13g, 64%).

1-(1-mesityl-1H-pyrazol-5-y1)-3-(4-(1-(4-(perfloetoxy)phenyl)-1/-1,2,4-triazol-3-
yl)phenyl)ure (F18)

=N \
ENUF N\N//\ == EL I\’N
F%o L~y N N cHs
F H o e
CHs

Hop chat ndy duoc phén lap dudi dang chét rdn mau hong (0,097g, 46%).

1-(1-(2-metoxyphenyl)-1H-pyrazol-5-yl)-3-(4-(1-(4-(perfloetoxy)phenyl)- 1 H-
1,2,4-triazol-3-yl)phenyl)ure (F19)

S L

N
F 0 NN O=CH,
F H >:</

Hop chat nay duoc phén lap dudi dang chét rin mau nau vang (0,18g, 86%).

1-(4-(2,4-dimetylphenyl)-1,2,5-oxadiazol-3-yl)-3-(4-(1-(4-(triflometoxy)phenyl)-
1H-1,2,4-triazol-3-yl)phenyl)ure (F36)
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—N -0
F F [— O N\ N
X N, ~ /)
) /®/ N)\@\ )\\N CHs

CHs
Hop chét nay duoc phan lap dudi dang chét rin mau tring nhat (0,085g, 24%).

1-(4-phenyl-1,2,5-oxadiazol-3-yl)-3-(4-(1-(4-(triflometoxy)phenyl)-1H-1,2 4-
triazol-3-yl)phenyl)ure (F37)

Hop chit nay duoc phén lap duéi dang chét rén mau trdng nhat (0,075g, 21%).

- 1-(4-(2-metoxyphenyl)-1,2,5-oxadiazol-3-yl)-3-(4-(1-(4-(triflometoxy)phenyl)-
1H-1,2 4-triazol-3-yl)phenyl)ure (F38)

Hop chat nay duoc phan lap duéi dang chét rin mau tring nhat (0,085g, 24%).

1-(4-(4-metoxyphenyl)-1,2,5-oxadiazol-3-yl)-3-(4-(1-(4-(triflometoxy)phenyl)-
1H-1,2,4-triazol-3-yl)phenyl)ure (F39)
0]

—N .0,
F 3 N/_/ Q N\ /N
LW D .
(@] N H
H
/

H4C

Hop chat nay duoc phan lap dudi dang chat rdn mau tring nhat (0,085g, 24%).
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1-(4-mesityl-1,2,5-oxadiazol-3-y1)-3-(4-(1-(4-(triflometoxy)phenyl)-1H-1,2 4-
triazol-3-yl)phenyl)ure (F40)

N 0,
= F N/_/ 0] N\ /N
= /®/ b )X\N CH,
(@] ‘ N H
Ho e

CH;,
Hop chit nay dugc phan lap duéi dang chét rin mau tring nhat (0,070g, 19%).

1-(4-(3-metoxyphenyl)-1,2,5-oxadiazol-3-yl)-3-(4-(1-(4-(triflometoxy)phenyl)-
1H-1,2,4-triazol-3-yl)phenyl)ure (F41)

—N 0,
g F N/_/ 0] N\ /N
NG Q \N)\Q Jia
: / N\ _CHs

Hop chit nay dugc phan lap duéi dang chét rin mau tring nhat (0,055g, 15%).

1-(4-(2,6-diclophenyl)-1,2,5-oxadiazol-3-y1)-3-(4-(1-(4-(triflometoxy)phenyl)-1H-
1,2,4-triazol-3-yl)phenyl)ure (F42)

| N 0,
E F N/_/ 0] N\ /N
L LA o
(@) N H
H ¢

Hop chét nay dugc phan 1ap dudi dang chét rin mau tring nhat (0,115g, 29%).

1-(4-(4-clo-2-metylphenyl)-1,2,5-oxadiazol-3-yl)-3-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl)ure (F43)

—N _ -0,
£ F N/—/ o N N
FX /®/ N )X\N CH;

Cl
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Hop chit nay duoc phan lap duéi dang chét rin mau tring nhat (0,065g, 20%).

1-(4-(2-etylphenyl)-1,2,5-oxadiazol-3-y1)-3-(4-(1-(4-(triflometoxy)phenyl)-1H-
1,2,4-triazol-3-yl)phenyl)ure (F44)

—N N
F F [~ 0] N N
F™ o N )LN CH,
H

Hop chat nay duoc phéan lap duéi dang chét rén mau tring (0,075g, 19%).

1-(4-(2-(triflometoxy)phenyl)-1,2,5-oxadiazol-3-yl)-3-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2 4-triazol-3-yl)phenyl)ure (F45)

Hop chét ndy duoc phén 1ap dudi dang chét rin mau trang nhat (0,05g, 14%).

Vi du 2: Diéu ché etyl 5-amino-1-(4-clo-2-metylphenyl)-1H-pyrazol-4-carboxylat
(CI)
H3C/\ o
O
]\
HN S N
CHj

Cl

B6 sung etanol (6,47mL) vao (4-clo-2-metylphenyl)hydrazin hydroclorua (1,00g,
5,18mmol) va (Z)-etyl 2-xyano-3-etoxyacrylat (0,964g, 5,70mmol) trong binh phan tng
dung tich 25mL dugc trang bi thanh khudy va cot vigreux, sau d6 bd sung trietylamin
(0,794mL, 5,70mmol). Phan tng nay dugc gia nhiét dén nhiét d6 héi luu qua dém. Phan
ung dugc lam ngudi. Dung dich nay dugc pha lodng bang etyl axetat va rira bang nudc.

Lép nude dugc chiét bing etyl axetat. Cac 16p hitu co thu gom duge duge lam khod bing
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magie sulfat, loc, va c¢d. Tinh ché bang phuong phép sic ky cot nhanh st dung 0-20%
etyl axetat/hexan lam dung moi rira giai d8 thu duoc hop chit mong mudn duéi dang chit
rin mau nau vang (1,08g, 75%); nhiét d0 néng chdy = 82-84°C; 'H NMR (400 MHz,
CDCl) & 7,79 (s, 1H), 7,37 (d, J = 2,3 Hz, 1H), 7,34-7,29 (m, 1H), 7,26-7,24 (m, 1H),
4,99 (s, 2H), 4,31 (q, J= 7,1 Hz, 2H), 2,15 (s, 3H), 1,37 (t, J = 7,1 Hz, 3H); ESIMS m/z
280 ([M+H]). |

Céc hop chit sau dugc didu ché theo phuong phap mo ta trong vi du 2:

Etyl 5-amino-1-(2,6-diclophenyl)-1H-pyrazol-4-carboxylat (C2)

H3C/\ o
(@]
\
/ N
HzN N’
Cl Cl

Hop chit nay duoc phan lap duéi dang chét rin mau vang nhat (1,21g, 86%); nhiét
d6 néng chay = 130-131°C; '"H NMR (400 MHz, CDCls) § 7,89 (s, 1H), 7,52 (d, J = 1,3
Hz, 1H), 7,50 (d, J= 0,6 Hz, 1H), 7,42 (dd, /= 9,0, 7,2 Hz, 1H), 5,03 (s, 2H), 4,32 (q, J =
7,1 Hz, 2H), 1,37 (t, J= 7,1 Hz, 3H); ESIMS m/z 301 ((M+H]").

Etyl 5-amino-1-(5-flo-2-metylphenyl)- 1 H-pyrazol-4-carboxylat (C3)

H3C/\ o
0]

\
/ N
H2N N’
CHs

F

Hop chét nay duoc phan 1ap duéi dang dau mau hd phach (1,18g, 79%): "H NMR
(400 MHz, CDCl3) 8 7,79 (s, 1H), 7,37-7,30 (m, 1H), 7,12 (td, J = 8,3, 2,7 Hz, 1H), 7,07
(dd, J= 8,6, 2,7 Hz, 1H), 5,04 (s, 2H), 4,31 (q, J= 7,1 Hz, 2H), 2,13 (s, 3H), 1,37 (t, J =
7,1 Hz, 3H); >C NMR (101 MHz, CDCl;) & 163,37 (d, Jor = 230,8 Hz), 159,77, 149,59,
140,68, 136,18 (d, Jor = 9,6 Hz), 132,65 (d, Jor = 8,6 Hz), 132,33 (d, Jor = 3,7 Hz),
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117,03 (d, JCF = 20,6 Hz), 114,93 (d, Jor = 22,8 Hz), 95,36, 59,72, 16,87, 14,55; ESIMS
m/z 264 ((IM+H])).

Etyl 5-amino-1-(2-etylphenyl)-1H-pyrazol-4-carboxylat (C4)

H3C/\ %
O

/ \
H2N N/N

CH,

Hop chét nay duoc phan 1ap dudi dang chét rin mau hd phéach (1,06g, 79%): 'H
NMR (400 MHz, CDCl;) & 7,80 (s, 1H), 7,49-7,39 (m, 2H), 7,33 (ddd, J = 8,7, 6.8, 2,0
Hz, 1H), 7,30-7,27 (m, 1H), 4,97 (s, 2H), 4,31 (q, J = 7,1 Hz, 2H), 2,50 (q, J = 7,5 Hz,
2H), 1,37 (1, J = 7,1 Hz, 3H), 1,11 (t, J = 7,6 Hz, 3H); °C NMR (101 MHz, CDCl;) &
164,63, 149,77, 142,75, 140,22, 134,91, 130,24, 130,04, 127,87, 127,10, 95,11, 59,62,
24,13, 14,57, 14,46; ESIMS m/z 260 ((M+H]").

Etyl 5-amino-1-(2,5-dimetylphenyl)-1H-pyrazol-4-carboxylat (C5)

H3C/\
@]
]\
HzN/ \N’N '
CH,

HsC

Hop chét nay duoc phan 1ap dudi dang ddu mau hé phach (1,37g, 91%): 'H NMR
(400 MHz, CDCL3) & 7,78 (s, 1H), 7,24 (d, J = 7,8 Hz, 1H), 7,19 (ddd, J = 7,9, 1,8, 0,8
Hz, 1H), 7,13-7,08 (m, 1H), 4,99 (s, 2H), 4,30 (q, J = 7,1 Hz, 2H), 2,42-2,29 (m, 3H),
2,10 (s, 3H), 1,37 (t, J = 7,1 Hz, 3H); *C NMR (101 MHz, CDCls) 8 164,63, 149,56,
140,26, 137,09, 135,24, 133,21, 131,33, 130,69, 128,12, 95,15, 59,59, 20,71, 16,94,
14,56; ESIMS m/z 260 ([M+H]").

Etyl 5-amino-1-(2,4-dimetylphenyl)-1H-pyrazol-4-carboxylat (C6)
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CHj

Hop chét nay duqc phan 1ap dudi dang chét rin mau tréng (1,38g, 92%): "H NMR
(400 MHz, CDCl;) & 7,78 (s, 1H), 7,20-7,15 (m, 2H), 7,14-7,08 (m, 1H), 4,95(s, 2H),
4,30 (q, J = 7,1 Hz, 2H), 2,38 (s, 3H), 2,11 (s, 3H), 1,37 (t, J = 7,1 Hz, 3H); BC NMR
(101 MHz, CDCl;) & 164,64, 149,67, 140,22, 140,03, 136,31, 132,88, 132,19, 127,74,
127,43, 95,14, 59,58, 21,20, 17,32, 14,57; ESIMS m/z 260 ([M+H]").

Etyl 5-amino-1-mesityl-1H-pyrazol-4-carboxylat (C7)

H3C/\ o
O

/A
H2N N/N

HaC CHs

CH3

Hop chit nay duoc phén lap duéi dang chit rin mau tring (1,18g, 81%); nhiét do
néng chay = 169-170°C; '"H NMR (400 MHz, CDCls) & 7,81 (s, 1H), 6,98 (dd, J = 1,3,
0,7 Hz, 2H), 4,87 (s, 2H), 4,31 (q, J= 7,1 Hz, 2H), 2,33 (s, 3H), 2,02 (s, 6H), 1,37 (t, J =
7,1 Hz, 3H); ESIMS m/z 274 (IM+H]").

Etyl 5-amino-1-(2,5-diclophenyl)-1H-pyrazol-4-carboxylat (C 8)

HC— /7
@]
\
/ N
H2N N’
Cl
Cl
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Hop chét nay duoc phan 1ap dudi dang ddu mau hd phach (0,77g, 55%): 'H NMR
(400 MHz, CDCl3) & 7,83 (s, 1H), 7,54-7,47 (m, 2H), 7,44 (dd, J = 8,6, 2,5 Hz, 1H), 5,15
(s, 2H), 4,31 (q, J= 7,1 Hz, 2H), 1,37 (t, J= 7,1 Hz, 3H); >*C NMR (101 MHz, CDCl;) &
164,41, 150,24, 141,49, 135,54, 133,71, 131,56, 131,17, 130,40, 130,07, 95,71, 59,81,
14,53; ESIMS m/z 301 ([M+H]").

Etyl 5-amino-1-(2-metoxyphenyl)- 1 H-pyrazol-4-carboxylat (C9)

H3C/\ o
@)

]\
HN= SN

ON
CH,

Hop chét nay duoc phén 14p dudi dang ddu mau hd phach (1,37g, 92%): 'H NMR
(400 MHz, CDCls) & 7,82 (s, 1H), 7,47-7,39 (m, 2H), 7,13-7,04 (m, 2H), 5,23 (s, 2H),
4,30 (q, J = 7,1 Hz, 2H), 3,88 (s, 3H), 1,36 (t, J = 7,1 Hz, 3H); °C NMR (101 MHz,
CDCl3) § 164,72, 153,43, 150,69, 140,98, 130,41, 128,80, 126,40, 121,68, 112,57, 95,85,
59,56, 56,27, 14,58; ESIMS m/z 262 ([M+H]".

Vi du 3: Diéu ché 1-(4-clo-2-metylphenyl)-1H-pyrazol-5-amin (C10)

[\
HZN/[_’\N

N
CHs

Cl

Bé sung axit hydrocloric dic (8,04mL, 97,0mmol) vao etyl 5-amino-1-(4-clo-2-
mefylphenyl)—1H—pyrazol—4-carboxylat (C1) (0,750g, 2,68mmol) trong binh phan tng
dung tich 25mL duoc trang bi thanh khudy, cdt vigreux va 6ng dé phun khi axit
hydrocloric vao by natri hydroxit (IN). Phan Gng nay dugc gia nhiét dén nhiét d6 hoi
Iwu. Sau khi két thic, phan tmg dugc 1am ngudi va hdn hop dugc chuyén vao cde c6 mo
va pha lodng bang nude (100mL). Dung dich nay duoc xir Iy bang natri bicarbonat ran
cho dén khi axit duoc trung hoa. Lép nuée duge chiét bing diclometan (2x). Cac 16p hitu

co dugc rét qua thiét bi phan tach pha va ¢6. Dau thu duge duoc lam khd trong budng
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chan khong qua dém dé thu duoc hop chit mong mudn dudi dang diu mau hd phach
(0,532g, 96%): 'H NMR (400 MHz, CDCl;) & 7,44 (d, J= 1,9 Hz, 1H), 7,34 (dt, J = 1,6,
0,7 Hz, 1H), 7,31-7,23 (m, 2H), 5,60 (d, J = 1,9 Hz, 1H), 3,55 (s, 2H), 2,14 (s, 3H); °C
NMR (101 MHz, CDCl3) & 145,35, 140,39, 138,82, 135,30, 135,00, 131,22, 129,17,
126,98, 89,28, 17,43; ESIMS m/z 208 ([M+H]").

Céc hop chét sau dugc diéu ché theo phuong phap mo ta trong vi du 3:

1-(2,6-diclophenyl)-1H-pyrazol-5-amin (C11)

[\
H2N/C\N

N
Cl Cl

Hop chét nay duoc phén 14p dudi dang chat rin mau tring (0,85g, 97%): "H NMR
(400 MHz, CDCl3) & 7,59-7,53 (m, 1H), 7,49 (dd, J= 8,1, 0,8 Hz, 2H), 7,38 (dd, J = 8.9,
7,3 Hz, 1H), 5,69 (dd, J = 1,9, 0,5 Hz, 1H), 3,56 (s, 2H); °C NMR (101 MHz, CDCl;) &
145.83, 141,60, 135,83, 133,69, 131,16, 128,87, 90,28; ESIMS m/z 229 ([M+H]").

1-(5-flo-2-metylphenyl)-1H-pyrazol-5-amin (C12)

//\

H2N N’N

CH,

F

Hop chét nay dugc phan 14p duéi dang dau mau hé phach (0,73g, 89%): "H NMR
(400 MHz, CDCl3) 6 7,43 (d, J= 1,9 Hz, 1H), 7,34-7,27 (m, 1H), 7,12-7,04 (m, 2H), 5,60
(d, J=1,9 Hz, 1H), 3,61 (s, 2H); *C NMR (101 MHz, CDCl5) & 160,91 (d, Jor = 246.6
Hz), 145,30, 140,43, 137,47 (d, Jor = 9,6 Hz), 132,48 (d, Jop = 3,6 Hz), 132,25 (d, Jop =
8,4 Hz), 116,38 (d, Jor = 20,6 Hz), 115,14 (d, Jor = 22,5 Hz), 89,28, 16,83; ESIMS m/z
192 (IM+H]H.

1-(2-etylphenyl)-1H-pyrazol-5-amin (C13)

-62-



CHs

Hop chét ndy dwoc phén 1ap dudi dang diu mau hd phach (0,69g, 95%): 'H NMR
(400 MHz, CDCly) & 7,46-7,35 (m, 3H), 7,34-7,27 (m, 2H), 5,59 (d, J= 1,9 Hz, 1H), 3,57
(s, 2H), 2,49 (q, J= 7,6 Hz, 2H), 1,11 (t, J= 7,6 Hz, 3H); °C NMR (101 MHz, CDCly) §
145,41, 142,84, 139,87, 136,14, 129,69, 129,64, 128,10, 126,78, 88,87, 24,09, 14,37;
ESIMS m/z 188 ((M+H]").

1-(2,5-dimetylphenyl)-1H-pyrazol-5-amin (C14)

/A
HzN[\N

N
CH,

HsC

Hop chét ndy duoc phén 1ap dudi dang du mau hd phach (0,84g, 88%): 'H NMR
(400 MHz, CDCL) & 7,42 (d, J = 1.9 Hz, 1H), 7,21 (d, J = 7,8 Hz, 1H), 7,19-7,10 (m, .
2H), 5,59 (d, J = 1,9 Hz, 1H), 3,57 (s, 2H), 2,34 (d, J = 0,9 Hz, 3H), 2,09 (s, 3H); °C
NMR (101 MHz, CDCL;) & 145,24, 139,92, 136,70, 136,44, 133,37, 131,02, 130,12,
128,43, 88,94, 20,70, 16,90; ESIMS m/z 188 (IM+H]").

1-(2,4-dimetylphenyl)- 1 H-pyrazol-5-amin (C15)

[\
HZN/C\N

N
CHs;

CHs

Hop chét nay duoc phan l4p dudi dang diu mau hd phach (1,04g, 104%): 'H
NMR (400 MHz, CDCLs) & 7,42 (d, J = 1,9 Hz, 1H), 7,18 (d, J= 7,9 Hz, 1H), 7,16-7,12
(m, 1H), 7,11-7,06 (m, 1H), 5,58 (d, J = 1,9 Hz, 1H), 3,56 (s, 2H), 2,37 (s, 3H), 2,09 (s,
3H); ®C NMR (101 MHz, CDCl;) & 145,35, 139,85, 139,32, 136,46, 134,10, 131,89,
127,66, 127,43, 88,88, 21,17, 17,27; ESIMS m/z 188 ([M+H]").
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1-mesityl-1H-pyrazol-5-amin (C16)

[\
HQN/C\N

N
H3C CHS

CHs

Hop chét niy dugce phan lap dudi dang diu mau hd phach (0,89g, 103%): 'H
NMR (400 MHz, CDCls) 8 7,45 (d, J= 1,9 Hz, 1H), 6,99-6,92 (m, 2H), 5,60 (d, J = 1,9
Hz, 1H), 3,48 (s, 2H), 2,32 (s, 3H), 2,00 (s, 6H); C NMR (101 MHz, CDCl;) § 145,09,
140,02, 139,22, 137,22, 132,91, 129,05, 88,49, 21,12, 17,25; ESIMS m/z 202 ([M+H]").

1-(2,5-diclophenyl)-1H-pyrazol-5-amin (C17)

/A
H2N/(_/\N

N
Cl

Cl

Hop chét nay dugc phan 1ap dudi dang dau mau hé phach (0,47g, 81%): 'H NMR
(400 MHz, CDCly) § 7,54-7,45 (m, 3H), 7,39 (dd, J = 8,7, 2,5 Hz, 1H), 5,65 (d, /= 1,9
Hz, 1H), 3,67 (s, 2H); °C NMR (101 MHz, CDCls) § 145,92, 141,45, 136,85, 133,45,
131,21, 130,52, 130,39, 130,27, 90,60; ESIMS m/z 229 ([IM+H]").

1-(2-metoxyphenyl)-1H-pyrazol-5-amin (C18)

/A
HZN//\——/\N

N

(O
CHs

Hop chét nay duoc phan 1ap duéi dang diu mau hd phéach (0,93 g, 94%): '"H NMR
(400 MHz, CDCLy) & 7,47 (d, J= 1,9 Hz, 1H), 7,44 (dd, J= 7,7, 1,7 Hz, 1H), 7,39 (ddd, J
~83,7.5, 1,7 Hz, 1H), 7,09 (dd, J= 7,6, 1,3 Hz, 1H), 7,05 (dd, J= 8,5, 1,2 Hz, 1H), 5,62
(d, J = 1,9 Hz, 1H), 3,86 (s, 3H), 3,85-3,78 (m, 2H); °C NMR (101 MHz, CDCl;) &
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153,49, 146,30, 140,72, 129,77, 128,99, 127,64, 121,60, 112,43, 90,39, 56,27; ESIMS
m/z 190 ((IM+H]).

Vi du 4: Didu ché 4-clo-2-metylbenzaldehyt oxim (C19)

HO™
CH,

Cl

B6 sung hydroxylamin hydroclorua (0,68g, 9,7mmol) va natri bicarbonat (0,82g,
9,7mmol) vao dung dich chira 4-clo-2-metylbenzaldehyt (1,0g, 6,5mmol) trong metanol
(10mL) va hdn hop phan tng dugc khudy & nhiét 46 70°C qua dém. Dung mdi dugc cd
va hop chat thd thu duge dugc tinh ché bang phuong phap sic ky cot nhanh dé thu dugc

th chit mong mudn dudi dang chit rin mau trdng nhat (0,90g, 90%):'H NMR (300
| MHz, DMSO-dy) 6 11,38 (s, 1H), 8,29 (s, 1H), 7,63 (d, J = 8,4 Hz, 1H), 7,33 (d, J=1,8
Hz 1H), 7,27 (dd, J= 8.4, 2,1 Hz, 1H), 2,37 (s, 3H).

Céc hop chét sau duge diéu ché theo phuong phap md ta trong vi du 4:
2-etylbenzaldehyt oxim (C20)

N _H
HO™ ~

CHs

Hop chét nay dugc phan 13p dudi dang chét rin mau tréng nhat (3,8g, 86%): 'H
NMR (300 MHz, DMSO-dy) & 11,24 (s, 1H), 8,33 (s, 1H), 7,6 (d, J = 8,1 Hz, 1H), 7,30-
7,21 (m, 3H), 7,60 (d, J= 8,1 Hz, 1H), 2,74 (9, J="7,2Hz, 2H ), 1,12 (t, J=7,5 Hz, 3H).
Vi du 5: Diéu ché 4-clo-N-hydroxy-2-metylbenzimidoyl clorua (C21)
_N_ _ClI
HO™
CH;

Cl
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Bb 'sung N-closuxcinimit (0,782, 5,9mmol) va lugng xUc tdc cua N,N-
dimetylformamit (0,5mL) vao dung dich chtta 4-clo-2-metylbenzaldehyt oxim (C19)
(0,90g, 5,3mmol) trong 1,2-dicloetan (10mL). Hon hgp phén tmg dugce khudy & nhiét do
phong trong 3 git. Hon hgp phan tmg dugc pha loang bing etyl axetat, va rira bing nudc
va dung dich natri clorua bdo hoa. Pha hitu co dugc lam khd béng natri sulfat, loc, va co.
Tinh ché bing phuong phap sic ky cot nhanh dé thu dugc hop chit mong mudn duéi
dang chat rdn mau tring nhat (0,70g, 70%): 'H NMR (400 MHz, CDCl;) § 10,10 (br s,
1H), 7,73 (d, J= 8,4 Hz, 1H), 7,33 (d, J = 8,0 Hz, lH)', 7,27;7,25 (m, 1H), 2,65 (s, 3H).

Céc hop chit sau dugc didu ché theo phuong phap mo ta trong vi du 5:

2-etyl-N-hydroxybenzimidoyl clorua (C22)

CHs

Hop chat nay dugc phan 1ap duéi dang chét rin mau tring nhat (4,0g, 82%): 'H
NMR (300 MHz, CDCls) § 7,8 (brs, 1H), 7,43-7,35 (m, 2H), 7,29-7,21 (m, 2H), 2,77 (q,
J=17,8Hz2H), 1,25 (t,J= 17,5 Hz, 3H).

Vi du 6: Diéu ché 4-(4-clo-2-metylphenyl)-1,2,5-oxadiazol-3-amin (C23)

Cl

Bude 1. 4-clo-N-hydroxy-2-metylbenzimidoyl xyanit:

Cl
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B4 sung kali xyanit (1,40g, 22,1mmol) vao dung dich chaa 4-clo-N-hydroxy-2-
metylbenzimidoyl clorua (C21) (3,00g, 14,7mmol) trong dietyl ete (30mL). Hon hop
phan tng duogc khudy & nhiét do phong qua dém. Hon hop phan tmg dugc pha lodng
bang dietyl ete va loc. Dich loc dugc lam bay hoi dé thu dugc 4-clo-N-hydroxy-2-
metylbenzimidoyl xyanit duéi dang chit 1ong mau nau (2,5g) dugc st dung trong buéce

tiép theo ma khong can tinh ché thém.

Budc 2. 2-(4-clo-2-metylphenyl)-N"-hydroxy-2-(hydroxyimino) axetimitamit:

Cl

B6 sung hydroxylamin hydroclorua (1,35g, 19,3mmol) va natri carbonat (1,62g,
19,3mmol) vao dung dich chta 4-clo-N-hydroxy-2-metylbenzimidoyl xyanit (2,50g,
12,9mmol) trong metanol (20mL). Hon hop phan tmg dugc khudy & nhiét do phong qua
dém. Dung moéi dugc c¢d dé thu duwge 2-(4-clo-2-metylphenyl)-N'-hydroxy-2-
(hydroxyimino) axetimitamit dudi dang chat gom dic (2,0g) duge st dung trong budce

tiép theo ma khong can tinh ché thém: ESIMS m/z 229 (IM+H]").
- Budc 3. 4-(4-clo-2-metylphenyl)-1,2,5-oxadiazol-3-amin (C23):

Dung dich chta  2-(4-clo-2-metylphenyl)-N"-hydroxy-2-(hydroxyimino)
axetimitamit (2,0g, 8,8mmol) trong natri hydroxit (2 N, 10mL) dugc gia nhiét dén nhiét
d6 hdi luu trong 12 gid. Hon hop phan tng dwgc 1am ngudi dén nhiét d6 phong va pha
lodng bang nude. Hon hop phan tng duoc chiét bang etyl axetat. Lép hiru co dugc rira
bﬁng nude va nude mubdi, 1am khod béng natri sulfat, loc, va c6. Hop chét tho thu duoc
duoc tinh ché bang phuong phép sic ky c¢ot nhanh dé thu dugc hop chit mong mudn duéi
dang chét long mau vang nhat (0,80g, 44%): 'H NMR (300 MHz, DMSO-dy) 6 7,52 (s,
1H), 7,41(d, J= 1,2 Hz, 2H), 6,11 (br s, 2H), 2,34 (s, 3H).

Céc hop chit sau dugc diéu ché theo phuong phép md ta trong vi du 6:

4-(2-etylphenyl)-1,2,5 -oxadiazol-3-amin (C24)
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— -

CH

Hop chit nay dugc phan lap duéi dang chéit 1ong mau vang nhat (0,8g, 44%): 'H
NMR (300 MHz, DMSO-dy) & 7,49 -7,42 (m, 2H), 7,35(d, J = 3,3 Hz, 2H), 6,03 (br s,
2H), 2,54 (q, J= 7,8 Hz, 2H), 1,06 (t, /= 7,5 Hz, 3H). '

4-(2,4-dimetylphenyl)-1,2,5-oxadiazol-3-amin (C25)

CH,

Hop chét ndy dugc phan 1ip dudi dang chét 16ng mau vang nhat (2,0g, 72%): 'H
NMR (300 MHz, DMSO-dy) 8 7,27 (d, J = 8,1 Hz, 1H), 7,22 (s, 1H), 7,14 (d, J= 8,1 Hz,
1H), 6,01 (br s, 2H), 2,34 (s, 3H), 2,21 (s, 3H).
4-mesityl-1,2,5-oxadiazol-3-amin (C26)
N—-O
/ \

H3C CH3

CH;,

Hop chét nay duoc phén 13p dudi dang chét 16ng mau vang nhat (0,065g, 35%):
'H NMR (300 MHz, DMSO-dy) & 7,02 (s, 2H), 5,95(br s, 2H), 2,30 (s, 3H), 2,01(s, 6H).

4-(3-metoxyphenyl)-1,2,5-oxadiazol-3-amin (C27)
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N—O
/ \
HN— SN

_CH
0 3

Hop chét nay duoc phan 1ap duéi dang chét 1éng mau vang nhat (0,12g, 10%): 'H
NMR (300 MHz, DMSO-dy) 6 7,47 (t, J=1,5 Hz, 1H), 7,32 (d, J = 7,8 Hz, 1H), 7,27-
7,25 (m, 1H), 7,12 (dd, J=9,0, 2,4 Hz, 1H), 6,20 (br s, 2H). '
4-(2,6-diclophenyl)-1,2,5-oxadiazol-3-amin (C28)
N—O

/ \
H,N— N

Cl Cl

Hop chét nay duoc phan lap duéi dang chét 16ng mau vang nhat (0,2g, 22%): 'H
NMR (300 MHz, DMSO-dg) 6 7,70-7,58 (m, 3H), 6,27 (bs, 2H).
4-(2-(triflometoxy)phenyl)-1,2,5-oxadiazol-3-amin (C29)
N—O

/ \
HN— 2N

o. _F
\IL<F

Hop chit nay duge phan 1ap dudi dang chét rin mau tring nhat (0,25g, 28%): 'H
NMR (300 MHz, DMSO-dy) 6 7,76-7,68 (m, 2H), 7,68-7,55 (m, 2H), 6,18 (br s, 2H).

Vi du 7: Didu ché 1-(thiazol-2-yl)-3-(4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-
triazol-3-yl)phenetyl)ure (F50)

—N N7 N
F [~ o Y
F N, ~
F X /O/ N )\O\/\ N )&\ N )\ °
0 H M
4-nitrophenyl 4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-3-

yl)phenetylcarbamat (C33) (0,137g, 0,270mmol), . pyridin (2mL), va 2-aminothiazol
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(0,0400g, 0,400mmol) dugc bd sung vao binh phan tmg dung tich 25mL dugc diy nip va
gia nhiét & nhiét do 140°C trong 30 phit trong thiét bi phan Gmg vi séng Biotage
Initiator® dugc trang bi cam bién h@)ng ngoai bén ngoai kiém so4t nhiét do tir thanh binh.
Dung dich nay dugc pha lodng bing etyl axetat (SmL) va hip thu vao dém Celite®. Tinh
ché biang phuong phip sic ky cOt nhanh st dung 0-100% etyl axetat/(1:1
hexan/diclometan) 1am dung moéi rira giai dé thu dugc hop chat mohg mudn duéi dang

chat rdn'mau tring (0,0650g, 48%).

Vi du 8: Didu ché 1-(1-phenyl-1H-pyrazol-5-yl1)-3-(4-(1-(4-(triflometoxy)phenyl)-
1H-1,2 4-triazol-3-yl)phenetyl)ure (F51)

B6 sung 1-phenyl-1H-pyrazol-5-amin (0,0860g, 0,540mmol) vao dung dich chua
4-nitrophenyl 4-(1-(4-(triflometoxy)phenyl)-1H-1,2 4-triazol-3-yl)phenetylcarbamat
(C33) (0,151g, 0,300mmol) trong pyridin (3mL). Hn hop nay dugc hoi luu trong 20 gio.
Dung dich nay duoc 1am ngudi dén nhiét 46 phong, pha lodng bang etyl axetat (SmL), va
hép thu vao dém Celite®. Tinh ché bing phuong phép sic ky cot nhanh st dung 0-100%
etyl axetat/(1:1 hexan/diclometan) 1am dung méi rira giai dé thu dugc hop chét mong

mubn dudi dang chét rin mau tring (0,0240g, 13%).

Vi du 9: Pidu ché 1-(5-phenyloxazol-2-yl)-3-(4-(1-(4-(triflometoxy)phenyl)-1H-
1,2,4-triazol-3-yl)phenetyl)ure (F52)

/=N o 7
FF N J=n
FXO/Q/ N/)\©\ﬁ”>x\ﬁ

B& sung 5-phenyloxazol-2-amin (0,0570g, 0,360mmol) va diisopropyletylamin
(0,120mL, 0,689mmol) vao dung dich chira 4-nitrophenyl 4-(1-(4-(triflometoxy)phenyl)-
1H-1,2,4-triazol-3-yl)phenetylcarbamat (C33) (0,174g, 0,340mmol) trong tetrahydrofuran
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(3,4mL). Hn hop nay duoc hdi luu trong 5 gid. Sau khi 1am ngudi, dung dich nay ducjc
pha lodng biang metanol (5mL) va hdp thu vao dém Celite®. Tinh ché bang phuong phép
sic ky cot nhanh sir dung 0-100% etyl axetat/(1:1 hexan/diclometan) 1am dung mdi rta

giai dé thu dugc hop chit mong mudn dudi dang chit rin mau tring (0,0310g, 18%).

Vi du 10: Diu ché 3-(4-bromophenyl)-1-(4-(triflometoxy)phenyl)-1H-1,2,4-

triazol (C30)
—N
F>Z N/_/
“N
ST .

Dung dich chtra 3-(4-bromophenyl)-1H-1,2,4-triazol (10,9g, 48,5mmol), 1-iot-4-
(triflometoxy)benzen (13,2g, 45,8mmol), d@)ng(l) iodua (2,38g, 12,5mmol), va xeri
carbonat (30,3g, 93,0mmol) trong dimetylsulfoxit (85mL) duogc dudi khi bang khi nito |
trong 5 phut. Hon hop ndy dugc gia nhiét & nhiét d§ 100°C trong 60 gid. Sau khi lam
ngudi, etyl axetat (200mL) duge bd sung vao va hdn hop duge loc qua dém Celite®.
Dich loc duge bd sung vao dung dich amoni clorua bdo hoa (200mL) va khudy trong 1,5
gidr. Cac 16p duoc phan tach va 16p nuée duge chiét bang etyl axetat (3 x 100mL). Céc
dich chiét hitu co thu gom dugc duge lam kho bﬁng magie suifat khan, lgc, va hép thu
vao dém Celite®. Tinh ché bang phuong phép sic ky cot nhanh sir dung 0-40% etyl
axetat/hexan 1am dung moi rira giai dé thu dwoc hop chit mong mudn dudi dang chét r_én
mau tring nhat (9,65g, 52%); nhiét do néng chay = 109-112 °C; 'H NMR (400 MHz,
CDCls) 6 8,56 (s, 1H), 8,10-8,03 (m, 2H), 7,83-7,75 (m, 2H), 7,64-7,57 (m, 2H), 7,42-
7,35 (m, 2H); ESIMS m/z 384 (IM+H]").

Vi du 11: Didu ché tert-butyl 4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-3-
yl)phenetylcarbamat (C31)

=N o MG cH,

FF N_ CH
FXO/Q/ N H»\o 3

3-(4-bromophenyl)-1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol ~ (C30) (7,21g,
18,8mmol), kali (2-((tert-butoxycarbonyl) amino)etyl)trifloborat (5,21g, 20,8mmol), 1,1'-
bis(diphenylphosphino)ferocen]diclopaladi (II), phitc hop v6i diclometan (0,770g,
0,940mmol), xeri carbonat (19,1g, 58,6mmol), va toluen (100mL) va nuédc (21mL) dugc
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gia nhiét & nhiét do 95°C trong 20 gid. Sau khi lam ngudi dén nhiét d6 phong, hdn hop
phan tng duoc pha lodng bing etyl axetat (100mL) va loc qua dém Celite®. Banh loc
duogc rira bang etyl axetat (60mL). Cac 16p duge phan tach va 16p nuée dugce chiét bing
etyl axetat (2 x 20mL). Cac 16p hitu co thu gom dugce duge rira bing dung dich natri
clorua bdo hoa, lam kho bang magie sulfat khan, loc, va hip thu vao dém Celite®. Tinh
ché bang phuong phép sic ky cot nhanh str dung 0-50% etyl axetat/hexan lam dung moi
rira giai dé thu dugc hop chit mong mudn dudi dang chét rin mau tréng (2,48g, 28%): 'H
NMR (400 MHz, CDCls) 6 8,55 (s, 1H), 8,15-8,10 (m, 2H), 7,82-7,76 (m, 2H), 7,41-7,35
(m, 2H), 7,31 (d, J = 8,2 Hz, 2H), 4,56 (s, 1H), 3,42 (d, J = 6,4 Hz, 2H), 2,86 (t, J = 7.0
Hz, 2H), 1,44 (s, 9H); ESIMS m/z 449 ([M+H]").

Vi du 1i2: Pidu ché 2-(4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-3-
vl)phenyl)etanamin 2,2, 2-trifloaxetat (C32)

r——N
F _—
\\/ N

™ ~NH, HO
g als G,

\\\

N

B6 sung axit trifloaxetic (0,840mL, 78,0mmol) vao dung dich ngudi chira zert-
butyl  4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenetylcarbamat ~ (2,46g,
8,01mmol) trong diclometan (20mL). Sau khi dé 4m phan ung dén nhiét do phong trong
20 gid, bd sung thém axit trifloaxetic (0,420mL, 39,0mmol) va nude (2 giot). Sau 20 gid,
bd sung thém axit trifloaxetic (0,420mL, 39,0mmol) va c6 & nhiét & phong trong 20 gio.
Dung dich nay dugc co dén kho dé thu dugc hop chét mong mudn dudi dang chét rin
mau tréng dinh (3,55g, 133%) dugc sir dung ma khong cn tinh ché thém: 'H NMR (400
MHz, DMSO-dy) 8 9,39 (s, 1H), 8,36 (s, 1H), 8,12-8,03 (m, 4H), 7,89 (s, 2H), 7,62 (d, J
= 8,3 Hz, 2H), 7,43 (d, J = 8,3 Hz, 2H), 3,11 (dq, J = 11,2, 6,1, 5,5 Hz, 2H), 3,00-2,91
. (m, 2H); ESIMS m/z 349 ([M+H]"). |

Vi du 13: Diéu ché 4-nitrophenyl 4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-
3-yl)phenetylcarbamat (C33)
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o
—N
F>z /®/N/\_;/ ~ EX\O Q
"o L N

BS sung  4-nitrophenyl. - carbonocloridat  (0,960g,  4,75mmol)  va
diisopropyletylamin (4,6mL) vao dung dich chura 2-(4-(1-(4-(triflometoxy)phenyl)-1H-
1,2,4-triazol-3-yl)phenyl)etanamin 2,2 2-trifloaxetat (C32) (2,05g, 4,44mmol) trong
tetrahydrofuran (30mL). Hon hop phan g duogc khudy trong diéu kién khi nito trong 60
gid. Dung dich ndy dugc pha lodng bang etyl axetat (50mL) va rira lién tuc bang nuéc
(30mL), dung dich natri bicarbonat bdo hoa (2 x 30mL), va dung dich natri clorua bio
hoa (30mL). Lép hitu co duge lam khod bgng magie sulfat khan, loc, va hip thu vao dém
Celite®. Tinh ché bang phwong phap sic ky cot nhanh str dung 0-100% etyl axetat/(1:1
hexan/diclometan) 1am dung méi rira giai d& thu duoc hop chit mong mubn dudi dang
chit rén mau tring nhat (0,640g, 28%): 'H NMR (400 MHz, CDCl;) & 8,57 (s, 1H), 8,26-
8,20 (m, 2H), 8,17 (d, J = 8,3 Hz, 2H), 7,83-7,77 (m, 2H), 7,42-7,33 (m, 4H), 7,31-7,25
(m, 2H), 5,21 (t, J = 5,8 Hz, 1H), 3,61 (q, J = 6,8 Hz, 2H), 2,98 (t, J = 6,9 Hz, 2H);
ESIMS m/z 514 (IM+H].

Vi du 14: Pidu ché 1-(1-(2-isopropylphenyl)-1H-imidazol-2-yl)-3-(4-(1-(4-
(perfloetoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl)ure (F34)

—N NN\
R F N/_ O \/§H3C
F%)< /(\f W )LN/L N CH;
F d O N H

B6 sung 1-(2-isopropylphenyl)-1H-imidazol-2-amin (C36) (0,0508g, 0,252mmol)
vao 3-(4-isoxyanatophenyl)-1-(4-(perfloetoxy)phenyl)-1H-1,2,4-triazol (C34) (0,100g,
0,252mmol) trong tetrahydrofuran' (0,841mL). Hon hop phan ung duoc gia nhiét dén
nhiét d6 40°C trong 1 gid. Hon hop phan tng dugc 1am ngudi dén nhiét do phong. Hon
hop phan tng duoc pha lodng bang diclometan va cd. Tinh ché bang phuong phép sic ky
cot nhanh st dung etyl axetat/hexan) lam dung méi rira giai dé thu dugc hop chét mong

mubn duéi dang chét rin mau tre'ing nhat (0,0890g, 58%).
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Hop chit sau duoc diéu ché theo phuwong phap md ta trong vi du 14:

1-(1-(3-clophenyl)-1H-imidazol-2-y1)-3-(4-(1-(4-(perfloetoxy)phenyl)-1H-1,2 4-
- triazol-3-yl)phenyl)ure (F35)

NN

5 e
FiXO/Q/ N)\\\\>N N |
(¢ d—q

Hop chét nay dugc phan 1ap duéi dang chét rin mau tring nhat (0,087g, 58%).

Vi du 15: Didu ché 1-(1-(phenyl, phenyl duoc thé, hoic pyridyl)-1H-imidazol-2-
v1)-3-(4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl)ure

—N N
SO
o\~ % N© o R
‘B sung 1-(phenyl, phenyl dwgc thé, hodc di vong)-1H-imidazol-2-amin (1,0 .
duong lugng) va kali phosphat (2,0 duong lugng) vao dung dich dugc khudy chira 4-
nitrophenyl (4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazo!-3-yl)phenyl)carbamat (1,0
dwong luong) trong axetonitril (ImL/mmol) va hdn hgp phan (ng duogc lam lanh dén
nhiét d6 0°C. Diisopropyletylamin (2,0 dwong lugng) duge bd sung vao va hdn hop phan
g duge khudy & nhiét 46 phong trong 18 gid. Hon hop phan tng duge pha lodng bang
etyl axetat. LGp hitu co duoc rira bang nude. Lép nude duge phan tich va chiét bang etyl
axetat (3x). Cac dich chiét hitu co thu gom dugc duge rira bang nude (3x), dung dich
nude mudi bdo hoa, 1am kho bing natri sulfat, va cd. Tinh ché bang phuong phap HPLC

diéu ché dé thu dugc hop chit mong mudn.
Céc hop chat sau duge diéu ché theo phurong phép md ta trong vi du 15:

1-(1-phenyl-1H-imidazol-2-yl)-3-(4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-
3-yDphenyl)ure (F20)

FF>Zo©/ N/:N;\Q ui\ﬁf\g?®
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1-(1-(o-tolyl)-1H-imidazol-2-y1)-3-(4-(1-(4-(triflometoxy)phenyl)-14-1,2,4-
triazol-3-yl)phenyl)ure (F21)

N
F " N/_—/ Q
F X /®/ N )\Q\ »\
(@] i j
1-(1-(2-isopropylphenyl)-1H-imidazol-2-yl)-3-(4-(1 -(4-(triﬂ0metoxy)phenyi)- 1H-
1,2,4-triazol-3-yl)phenyl)ure (F22)
= N

FXQNN% 6

1-(1-(3-metoxyphenyl)-1H-imidazol-2-y1)-3-(4-(1-(4-(triflometoxy)phenyl)-1H-
1,2,4-triazol-3-yl)phenyl)ure (F23)

Fﬂ\@f \\/ @

1-(1-(m-tolyl)-1H-imidazol-2-y1)-3-(4-(1-(4-(triflometoxy)phenyl)-1/7-1,2 4-
triazol-3-yl)phenyl)ure (F24)

S /&C%EL @

1-(1-(3-isopropylphenyl)- 1H—imidaiol-2-yl)-3 -(4-(1-(4-(triflometoxy)phenyl)-1H-
1,2,4-triazol-3-yl)phenyl)ure (F25)

E /——N \\

L, L) KQ* @
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1-(1-(3-etylphenyl)-1H-imidazol-2-yl)-3-(4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-
triazol-3-yl)phenyl)ure (F26)

- =N o N\N
FFX /N\N/)\Q »\N)\N
o N H >\:j CH;

1-(1-(3-clophenyl)-1 H-imidazol-2-y1)-3-(4-(1-(4-(triflometoxy)phenyl)-14-1,2 4-
triazol-3-yl)phenyl)ure (F27)

N AP SPC /\Q\l
FXO//K//f N K}\H%ﬁ p

N —Cl

1-(1-(3,5-diclophenyl)-1H-imidazol-2-y1)-3-(4-(1-(4-(triflometoxy)phenyl)- 1 H-
1,2,4-triazol-3-yl)phenyl)ure (F28)

—N N7 N\
NNy SN
=L /@/ N \/\/\)\ My
0T N= ~7 "N H cl

Cl

1-(1-(p-tolyl)-1H-imidazol-2-y1)-3-(4-(1-(4-(triflometoxy)phenyl)-1H-1,2 4-
triazol-3-yl)phenyl)ure (F29)

=N o Nx
F F N\ e \
FXOQ/ N)\L/ . H%N

N
H

;j

CHs

1-(1-(4-metoxyphenyl)-1H-imidazol-2-yl)-3-(4-(1-(4-(triflometoxy)phenyl)-1H-
1,2,4-triazol-3-yl)phenyl)ure (F30)
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1-(1-(pyridin-2-yl)-1 H-imidazol-2-y1)-3-(4-(1-(4-(triflometoxy)phenyl)-1H4-1,2,4-
triazol-3-yl)phenyl)ure (F31) '

\

1-(1-(pyridin-3-yl)-1H-imidazol-2-yl)-3-(4-(1-(4-(triflometoxy)phenyl)-14-1,2,4-
triazol-3-yl)phenyl)ure (F32)

1-(1-(pyridin-4-y1)-1 H-imidazol-2-y1)-3-(4-(1-(4-(triflometoxy)phenyl)-1H4-1,2,4-
triazol-3 -yDphenyl)ure (F33)

—N

Vi du 16: Diéu ché 3-(4-isoxyanatophenyl)-1-(4-(perfloetoxy)phenyl)-1H-1,2,4-

triazol (C34)
—N
F R F N/_/ Y O
X ! <
F o N
F

~ Binh phan tmg 3 c¢b dung tich 250mL, dugc trang bi may khudy tir, bd ngung tu
béng khong khi, dau do nhiét do, va cira nap khi nito, dugc nap véi 4-(1-(4-
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(perfloetoxy)phenyl)-1H-1,2,4-triazol-3-yl)benzoyl azit (5,00g, 11,2mmol) va toluen
(100mL). Dung dich mau ndu nay dugc gia nhiét tir tir dén nhiét d6 100°C va dé khudy
trong 1 gid. Phan Gng duoc 1am ngudi dén nhiét do phong va cb. Chat ran dugc hoa tan
trong diclometan, loc, va c¢6. Chét rin dugc hoa tan trong metyl ferz-butylete (30mL), gia
nhiét dé thu duoc dung dich hoi duc, va loc néng. Dich loc duge gia nhiét lai mot 14n nira
dé thu dugc dung~dich va heptan (khoang 10-15mL) dugc bd sung tir tir vao. Dung dich
nay duoc dit 1én thiét bi 1am bay hoi quay va metyl ert-butylete durgc loai bé tir tir trong
didu kién 4p suét giam. Khi ddu hiéu dau tién cta chit rin dudc ghi nhan, didu kién chan
khong dugce loai bé va hdn hop duge quay tir tir & nhiét d6 40°C dé thu duoc két tia ran.
Chét rin duoc loc, rira bing heptan, va lam kho trong diéu kién chan khong (3 14n) dé thu
duoc hop chit mong mudn dudi dang chét rin mau niu vang nhat (3,40g, 77%): "H NMR
(600 MHz, DMSO-dg) 6 9,41 (s, 1H), 8,13-8,04 (m, 4H), 7,60 (d, J = 8,6 Hz, 2H), 7,38
(dd, J= 8,5, 1,6 Hz, 2H); "°F NMR (376 MHz, CDCL;) & -80,54 (d, J = 3,3 Hz), -82,25;
ESIMS m/z 429 (IM+H]") metyl carbamat.

Vi dy 17: Didu ché 1-(phenyl or phenyl dugc thé)-1H-imidazol-2-amin

NN
o
HQN%N

7\
— % R
Budc 1. 1-(phenyl, phenyl dugc thé, hodc di vong)guanidin nitrat: B6 sung axit
nitric ddc (1,0 duong luong) vao dung dich duge khudy chira anilin (1,0 duong lugng) va
xyanamit (1,5 dwong luong) trong etanol (20 thé tich). Hén hop phan ting dugc gia nhiét
& nhiét d6 100°C trong 18 gitr. Hon hop phan tng dugc lam ngudi dén nhiét do phong,

¢d, va st dung truc tiép trong budec tiép theo.

Budc 2. 1-(phenyl, phenyl dugc thé, hodc di vong)-1H-imidazol-2-amin: B6 sung
natri bicarbonat (2,5 duong luong) vao dung dich dwoc khudy chira 1-(phenyl, phenyl
duoc thé, hodc di vong)guanidin nitrat (1,0 dwong lugng) trong etanol (6 thé tich), sau d6
bd sung cloaxetaldehyt (1,2 duong lwong). Hon hop phan tmg dugc gia nhiét & nhiét dd
80°C trong 18 gid. Hon hop phan tng dugc 1am ngudi dén nhiét d6 phong va cd. Phin

can dugc pha lodng bang etyl axetat va rira bang nudc va dung dich nudc mudi bao hoa,
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1am kho bing natri sulfat khan, va c6. Tinh ché bing phuong phap HPLC diéu ché dé thu

duge cac hop cht mong mudn.

Céc hop chét sau duoc diéu ché theo phuong phap md ta trong vi du 17:
1-(o-tolyl)-1H-imidazol-2-amin (C35)

N7 N

WY

N  CH,
H,N

.

'H NMR (300 MHz, DMSO-d) & 12,70 (s, 1H), 7,64 (s, 2H), 7,44 (d, J= 23,5 Hz,
3H), 7.26-6,94 (m, 2H), 2,09 (s, 3H); ESIMS m/z 175 (IM+H]"); IR (mang méng) 3123,
2361, 1667 cm’™.

1-(2-isopropylphenyl)-1H-imidazol-2-amin (C36)

N™NyH.c

H,

'"H NMR (300 MHz, DMSO-dy) & 12,94 (s, 2H), 7,69 (s, 2H), 7,58 (dd, J=4.1, 1,5
Hz, 1H), 7,50-7,29 (m, 2H), 7,13 (s, 1H), 2,67-2,52 (m, 1H), 1,40-0,75 (m, 6H); ESIMS
m/z 202 ((M+H]); IR (mang méng) 3138, 2690, 1659 cm™.

1-(3-metoxyphenyl)-1H-imidazol-2-amin (C37)

N7
\ N/

@)

'H NMR (300 MHz, DMSO-dg) & 12,95(s, 1H), 7,82 (s, 2H), 7,62-7,35 (m, 1H),
7,20 (d, J= 2,5 Hz, 1H), 7,13-7,04 (m, 3H), 3,81 (s, 3H); ESIMS m/z 190 ([M+H]"); IR
(mang méng) 3134, 2696, 1655 cm’.

1-(m-tolyl)-1H-imidazol-2-amin (C38)
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N7 N\
A

H,
CH,

'H NMR (400 MHz, DMSO-dg) § 12,59 (s, 1H), 7,74 (s, 1H), 7,50 (t, J= 7,7 Hz,
1H), 7,40-7,30 (m, 3H), 7,21 (d, J = 2,4 Hz, 1H), 7,13 (d, J = 2,5 Hz, 1H), 2,40 (s, 3H);
ESIMS m/z 175 ((IM+H]"); IR (mang méng) 3117, 2735, 1660 cm™.

1-(3-isopropylphenyl)-1H-imidazol-2-amin (C39)
N7 N
1
/N
>.‘ CH3
7 N\ {
O~
'H NMR (400 MHz, DMSO-dg) 8 12,84 (s, 1H), 7,76 (s, 2H), 7,52 (t, J = 7.8 Hz,
1H), 7,47-7,41 (m, 1H), 7,38 (t, J=2,0 Hz, 1H), 7,33 (ddd, J=17,8, 2,3, 1,1 Hz, 1H), 7,21

(d, J= 2,5 Hz, 1H), 2,98 (p, J = 6,9 Hz, 1H), 1,24 (d, J = 6,9 Hz, 6H); ESIMS m/z 202
(IM+H]"); IR (mang méng) 3146, 2965, 1667 em™.

HoN

1-(3-etylphenyl)-1H-imidazol-2-amin (C40)

i

/N
\

H,N CH,

'H NMR (400 MHz, DMSO-dg) & 12,84 (s, 1H), 7,77 (s, 1H), 7,51 (t, J= 1.7 Hz,
1H), 7,44-7,26 (m, 3H), 7,26-7,16 (m, 1H), 7,13 (d, J= 2,5 Hz, 1H), 2,69 (q, J= 7,6 Hz,
2H), 1,22 (t, J = 7,6 Hz, 3H); ESIMS m/z 188 ((M+H]"); IR (mang mong) 3154, 2972,
1664 cm™.

1-(3-clophenyl)-1H-imidazol-2-amin (C41)

NN
i
H,N
Cl

-80-



33889

'H NMR (400 MHz, DMSO-dg) & 12,86 (s, 1H), 7,90 (s, 2H), 7,73 (d, J = 2,1 Hz,
1H), 7,64 (d, J = 5,7 Hz, 1H), 7,54 (dt, J= 53, 2,7 Hz, 1H), 7,25 (d, J = 2,5 Hz, 1H),

715 (d, J = 2,6 Hz, 1H); ESIMS m/z 194 (M+H]"); IR (mang méng) 3096, 2698, 1650

cm™.

1-(3,5-diclophenyl)-1H-imidazol-2-amin (C42)

NN\
j
HoN
Cl

Cl

"H NMR (400 MHz, DMSO-dg) § 12,97 (s, 1H), 8,00 (s, 1H), 7,86 (t, J= 1,9 Hz,
1H), 7,75 (d, J = 1,9 Hz, 2H), 7,26 (d, J = 2,5 Hz, 1H), 7,15 (d, J= 2,5 Hz, 1H); ESIMS
m/z 230 ((M+H]"); IR (mang méng) 3148, 2361, 1672 cm™.

1-(p-tolyl)-1H-imidazol-2-amin (C43)

N

HoN

CHs

'H NMR (400 MHz, DMSO-d¢) & 12,85 (s, 1H), 7,76 (s, 1H), 7,42 (s, 4H), 7,15
(dd, J = 19,1, 2.5 Hz, 2H), 2,40 (s, 3H); ESIMS m/z 175 (IM+H]"); IR (mang mong)
3149, 1657 cm’.

1-(4-metoxyphenyl)-1H-imidazol-2-amin (C44)
N
W
N
5N

H

H4C
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'"H NMR (400 MHz, DMSO-dg) 6 12,54 (s, 1H), 7,65 (s, 1H), 7,51-7,40 (m, 2H),
7,23-7,02 (m, 4H), 3,83 (s, 3H); ESIMS m/z 191 ([M+H]+); IR (mang mdng) 3129, 2717,
1662 cm™.

Vi du 18: Didu ché 1-(pyridyl)—1H-imida201—2—amin

B sung xeri carbonat (1,5 duong lugng) vao dung dich dugc khudy chira
iotpyridin (1,0 duong lugng) va 2-amino imidazol (1,1 duong lugng) trong fert-butanol
(15 thé tich). HOn hop phan tng dugc dudi khi bang cach suc lién tuc véi khi nito trong
15 phat. 8-hydroxy-quinolin (0,15 duong luong) va ddng (I) iodua (0,1 dwong luong)
duge bd sung vio, va hdn hop phan ting dugc gia nhiét dén nhiét do 90°C trong 18 gio.
Hbn hop phan tmg duoc 1am ngudi dén nhiét d6 phong va dimg bing nudc va chiét bang
etyl axetat (3x). Cac dich chiét hiru co thu gom duge dugc rira bing nuéc va dung dich
nuée mudi bdo hoa, lam khd bing natri sulfat, va cd. Tinh ché bang phwong phap HPLC

diéu ché dé thu duge hop chat mong mudn.
Céc hop chét sau dugc didu ché theo phuong phap mé ta trong vi du 18:

1-(pyridin-2-yl)-1H-imidazol-2-amin (C45)

'"H NMR(400 MHz, DMSO-dy) & 12,79 (br s, 1H), 8,77 (s, 1H), 8,57-8,56 (m, 1H),
8,12-8,11 (m, 1H), 7,85 (d, J = 8,36 Hz, 1H), 7,77 (d, J = 1,84 Hz, 1H), 7,49-7,22 (m,
1H), 7,21 (s, 1H); ESIMS m/z 161 ([M+H])).

1-(pyridin-3-yl)-1H-imidazol-2-amin (C46)
N7\
0
N
N

7

Hy
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"H NMR (400 MHz, DMSO-dy) & 12,97 (s, 1H), 8,89-8,72 (m, 2H), 8,06 (ddd, J =
8,2, 2,6, 1,3 Hz, 1H), 7,97 (s, 1H), 7,68 (dd, J = 8,2, 4,7 Hz, 1H), 7,28 (d, J = 2,5 Hz,
1H), 7,18 (d, J = 2,5 Hz, 1H); ESIMS m/z 161 ([M+H]").

1-(pyridin-4-yl)-1H-imidazol-2-amin (C47)

N
HaN
:/ \>
\=y

'H NMR (400 MHz, DMSO-dy) § 12,93 (s, 1H), 8,88 (s, 1H), 8,10 (s, 2H), 7,69
(d, J= 4,5 Hz, 2H), 7,36 (d, J= 2,6 Hz, 1H), 7,22 (d, J = 2,6 Hz, 1H); ESIMS m/z 161
(IM+H]").

Vi du 190 DPidu  ché  1-(4-(2-etylphenyl)thiazol-5-y1)-3-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl)ure (F49)

F F N_N == 0 S\/\\,N
~N_ ~ —
FX N \ \ )X\N// CH3
0 N
H / \

—

4-(2-etylphenyl)thiazol-5-carbonyl azit (C68) (0,077g, 0,30mmol) trong axetonitril
(1,3mL) dugce gia nhiét & nhiét d6 80°C trong 2 gi¢. Phan Gng duge lam ngudi va 4-(1-
(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl) anilin (0,080g, 0,25mmol) duoc bd sung
vao. Sau 3 gio luong xdc tic ciia xeri carbonat dugc bd sung vao va phan tmg dugc
khudy qua dém. Tinh ché bing phuong phap sic ky cot nhanh sir dung 0-100% etyl
axetat/(1:1 hexan/diclometan) 1am dung méi rira giai, sau d6 bang phuong phap sdc ky
ot nhanh pha do sir dung 0-100% axetonitril/nuGe 1am dung moéi rira giai dé thu duoc

hop chit mong muén dudi dang diu mau hdng (0,0080mg, 6%).
Céc hop chit sau dugc diéu ché theo phuong phap md ta trong vi du 19:

1-(4-(4-metoxy-2-metylphenyl)thiazol-5-y1)-3-(4-(1-(4-(triflometoxy)phenyl)-1 /-
1,2,4-triazol-3-yl)phenyl)ure (F46)
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Hop chit nay dugc phén l4p dudi dang chat rin mau nau (0,088g, 59%).

1-(4-(2,5-dimetylphenyl)thiazol-5-y1)-3-(4-(1-(4-(triflometoxy)phenyl)-1H-1,2 4-
triazol-3-yl)phenyl)ure (F47)

—N N
F>Z ,N/\“/)\/\\\\\ E)X S\\N
L0 v N W
I
HaC

Hop chat nay duoc phan l4p dudi dang chét rin mau nau (0,045g, 31%).

1-(4-(2,6-diclophenyl)thiazol-5-y1)-3-(4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-
triazol-3-yl)phenyl)ure (F48)

N A
SR T~ % TN
/ — N 27 —=
/ N Cl
F™ Yo\ LA~y N
H ¢

Hop chit nay duoc phan lap dudi dang chét rén mau tring nhat (0,061g, 39%).

Vi du 20: Diéu ché 1-(4-(2-etylphenyl)thiazol-5-y1)-3-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenetyl)ure (F61) |

- )
FF N
S P

4-(2-etylphenyl)thiazol-5-carbonyl azit (C68) (0,090g, 0,35mmol) trong axetonitril

/\
SEEANN
CHs3

(1,4mL) dugc gia nhiét & nhiét do 80°C trong 2 gid. Phan ung dugc 1am ngudi va 2-(4-

-84-



33889

(1-(4-(triflometoxy)phenyl)-1H-1,2 4-triazol-3-yl)phenyl)etanamin (C72) (0,10g,
0,29mmol) duge bd sung vao. Phan tmg dugc khudy & nhiét ¢ phong trong 2 gio. Tinh
ché bing phuong phap sic ky cot nhanh st dung 0-100% etyl axetat/(1:1
hexan/diclometan) 1am dung mdi rira giai dé thu duge hop chit mong muén dudi dang

d4u mau tring nhat (0,10g, 61%).
Céc hop chit sau duge diéu ché theo phuong phap mé ta trong vi du 20:

/ 1-(4-(2,5-dimetylphenyl)thiazol-5-y1)-3-(4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-
triazol-3-yl)phenetyl)ure (F62)

For NFN
FXO/®/ N )\b

Hop chét nay duoc phan lap duéi dang bot mau nau vang (0,061g, 48%).

1-(4-(4-metoxy-2-metylphenyl)thiazol-5-y1)-3-(4-(1-(4-(triflometoxy)phenyl)-1H-
1,2,4-triazol-3-yl)phenetyl)ure (F63)

H3C
Hop chét nay duoc phan lap dudi dang bot mau nau vang (0,072g, 64%).

1-(4-(2,6-diclophenyl)thiazol-5-yl1)-3-(4-(1-(4-(triflometoxy)phenyl)-1H-1,2 4-
triazol-3-yl)phenetyl)ure (F64)

| 0

FF N, /)\©\/\ ) e
N

FXO/@/ N noR

Hop chét nay dugc phén 1ap dudi dang chit rin mau nau vang (0,059g, 49%).
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Vi du 21: Diéu ché etyl 3-(4-metoxy-2-metylphenyl)-3-oxopropanoat (C48)

O O CHs

H, e YO

_CH
o 3

Dung dich duoc khudy chira etyl hydro malonat (8,20mL, 75,0mmol) trong
tetrahydrofuran (450mL), trong diéu kién khi tro dugc 1am lanh dén nhiét d6 -78°C, va n-
butyllithi (1;6M trong hexan, 93,4mL, 149mmol) dugc bd sung nhot giot vao trong 45
phut & nhiét d -78°C. Hon hop phan mg dugc 1am 4m dén nhiét do -5°C, khudy trong
20 phuat, sau d6 lam lanh lai dén nhiét do -78°C, va dung dich chtra 4-metoxy-2-
metylbenzoyl clorua (12,5g, 67,9mmol) trong tetrahydrofuran (50mL) duoc bd sung nho
giot vao hdn hop phan tmg. Khi bd sung hoan tan, dung dich ndy duogc 1am am dén nhiét
do phong va khudy trong 1 git. Phan ting dugc dirng bang axit hydrocloric (IN, 50mL) &
nhiét do 0°C. Cac 16p hitu co va 16p nude duge phan tich va Idp nude duge chiét bang
dietyl ete (3 x 30mL). Lép hitu co thu gom dugc dugc rua bang dung dich natri
bicarbonat bdo hoa va nude mudi, lam kho bing natri sulfat, va ¢b. Tinh ché bing
phwong phép sdc ky cot nhanh dé thu duogc hop chat mong mudn dudi dang chat 1ong
mau vang nhat (9,20g, 57%): ESIMS m/z 236 ([M+H]").

Céc hop chét sau duge diéu ché theo phurong phap mo ta trong vi du 21:

Etyl 3-(2,5-dimetylphenyi)-3-oxopropanoat (C49)

(@) (@] CHj
Hac/\OJ‘\/u\(;
CHj

Hop chit nay dugc phan 13p dudi dang chét 16ng mau vang nhat (20g, 61%):
ESIMS m/z 221 ([M+H]").

Etyl 3-(2,6-diclophenyl)-3-oxopropanoat (C50) -
O O Cl
H3C/\o%
Cl
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Hop chit nay duogc phan lap dudi dang chit long mau vang nhat (10g, 50%):
ESIMS m/z 261 ((M+H]").

Etyl 3-(2-etylphenyl)-3-oxopropanoat (C51)

CH
O O 3
H,e” O | X
_

Hop chét nay dugc phén 1ap du6i dang chét léng mau vang nhat (16g, 49%):
ESIMS m/z 221 ((M+H]").

Vi du 22: Pidu ché etyl 2-bromo-3-(4-metoxy-2-metylphenyl)-3-oxopropanoat

(C52)
O O CH
A%
Br - CHe

B6 sung nho giot brom (2,30mL, 45,7mmol) vao dung dich chura etyl 3-(4-
metoxy-2-metylphenyl)-3-oxopropanoat (C48) (9,00g, 38,1mmol) trong dioxan & nhiét
d5 phong. Hn hop phan tmg dugc khudy trong 60 phiit & nhiét dd phong. Phén tng duoc
pha loding bang dietyl ete (120mL) va 16p hitu co dugc rira bang nudce (3 x 100mL), dung
dich natri carbonat bdo hoa (50mL), va dung dich nudc mudi. Cac 16p hiru co dugc lam
kho bang natri sulfat, loc, va co. Tinh ché bing phuwong phap sic ky cot nhanh dé thu
dugc hop chét mong mubn dudi dang chét léng mau ndu nhat (9,50g, 79%): "H NMR
(300 MHz, CDCl5) 6 7,72 (d, J= 8,1 Hz, 1H), 6,79 (s, 1H), 6,76 (d, J = 2,4 Hz, 1H), 5,63
(s, 1H), 4,26 (q, J = 6,9 Hz, 2H), 3,86 (s, 3H), 2,55 (s, 3H), 1,25 (t, J = 7,5 Hz, 3H);,
ESIMS m/z 315 ((M+H]").

Céc hop chét sau dugc didu ché theo phuong phép md ta trong vi dy 22:
Etyl 2-bromo-3-(2,5-dimetylphenyl)-3-oxopropanoat (C53)

O O CH;

Br

CHs
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Hop chit nay dugc phan 1ap duéi dang chit 16ng mau nau nhat (20,2g, 74%):
ESIMS m/z 299 (IM+H]").

Etyl 2-bromo-3-(2,6-diclophenyl)-3-oxopropanoat (C54)

@) O Cl
o
Br
Cl

Hop chét nay du(jc» phéan 1ap duédi dang chit 16ng mau nau nhat (2,1g, 80%):
ESIMS m/z 337 [M-H)].

Etyl 2-bromo-3-(2-etylphenyl)-3-oxopropanoat (C55)

CH,
O O ( )
|
HaC™ O | X
Br P

Hop chit nay dugc phan 13p dudi dang chit 16ng mau nau nhat (12,1g, 74%):
ESIMS m/z 299 (M+H]). |

Vi du 23: Diéu ché etyl 2-amino-4-(4-metoxy-2-metylphenyl)thiazol-5-carboxylat
(C56)

NH;
s
N

CH,

HsC.__O

O~ch,

B sung thioure (4,10g, 54,1immol) vao dung dich chira etyl 2-bromo-3-(4-
metoxy-2-metylphenyl)-3-oxopropanoat (C52) (8,50g, 27,1mmol) trong etanol (IIOmL).
trong diéu kién khi nito, va phan Gng nay duogc gia nhiét dén nhiét d6 hdi luu trong 16
gid. Hon hop phan tmg dugc cd dén 1/2 thé tich, pha lodng bang etyl axetat (150mL), va
rira bang nude (3 x 20mL) va nudce mudi (20mL). Lép hitu co duge 1am kho bing natri

sulfat, loc, va cd. Tinh ché bing phuong phap séc ky cot nhanh dé thu duge hop chit
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mong mubn dudi dang chit rin mau vang nhat (4,80g, 61%): 'H NMR. (400 MHz,
DMSO-dy) & 7,76 (s, 2H), 7,08 (d, J= 8,8 Hz, 1H), 6,78 (d, J= 2,4 Hz, 1H), 6,72 (dd, J =
2.4, 8,4 Hz, 1H), 3,98 (q, J= 7,2 Hz, 2H), 3,75 (s, 3H), 2,12 (s, 3H), 1,05 (t, /= 7,2 Hz,
3H); ESIMS m/z 293 ([M+H]").

Céc hop chit sau dugc didu ché theo phuong phap mé ta trong vi du 23:

Etyl 2-amino-4-(2,5-dimetylphenyl)thiazol-5-carboxylat (C57)
NH,
5
~ N

CHj

HsC.__O

HsC

Hop chét nay ducc phan 1ap du6i dang chét rin mau nau (7,2g, 52%): "H NMR
(300 MHz, DMSO-dy) & 7,78 (s, 2H), 7,10-7,03 (m, 2H), 6,96 (s, 1H), 3,97 (q, J = 6,9
Hz, 2H), 2,25 (s, 3H), 2,07 (s, 3H), 1,02 (t, /= 6,9 Hz, 3H).

Etyl 2-amino-4-(2,6-diclophenyl)thiazol-5-carboxylat (C58)
NH,

s—

“~ N

o) Cl

HyC.__O

Hop chit ndy dugc phan 1ap dudi dang chit rin dic mau ndu (4,0g, 21%): 'H
NMR (400 MHz, DMSO-d;) 8 7,94 (s, 2H), 7,51 (d, J = 8,8 Hz, 2H), 7,44-7,40 (m, 1H),
3,94 (q, J= 6,8 Hz, 2H), 0,97 (t, J= 6,8 Hz, 3H); ESIMS m/z 3 15 ([M-H]).

Etyl 2-amino-4-(2-etylphenyl)thiazol-5-carboxylat (C59)

NH,
s
HaC O AN
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Hop chét nay duge phan 1ap dudi dang chét rin mau nau (4,2g, 37%): "H NMR
(300 MHz, DMSO-dy) & 7,79 (s, 2H), 7,33-7,22 (m, 2H), 7,19-7,09 (m, 2H), 3,94 (q, J =
6,9 Hz, 1H), 2,49 (q, J=7,8 2H), 1,01 (t, J= 7,5 Hz, 3H), 0,97 (t, J = 6,9 Hz, 3H).

Vi du 24: Diéu ché etyl 4-(4-metoxy-2-metylphenyl)thiazol-5-carboxylat (C60)

ST\

HaC OIS

CHs

O~ch,

B sung natri nitrit (4,25g, 61,6mmol) vao dung dich chira etyl 2-amino-4-(4-
metoxy-2-metylphenyl) thiazol-5-carboxylat (C56) (9,00g, 30,8mmol) trong dietyl ete
(30mL) va axit hypophosporo (180mL) va hdn hgp phan tmg dugc khudy & nhiét d6 0°C
trong 1 gid. Hon hop phan tmg dugc r6t vao dung dich natri bicarbonat bio hoa cho dén
khi dd pH = 8. Dung dich nay dugc chiét bang dietyl ete (3 x 50mL) va I16p hitu co thu
gom dugc dugce rira béng nu6e mudi, 1am khd bf?lng natri sulfat, loc, va, ¢6. Tinh ché béng
phuong phap sic ky cot nhanh dé thu dugc hop chit mong mudn dudi dang chét rin mau
den (5,00g, 59%): 'H NMR (300 MHz, CDCl;) & 8,90 (s, 1H), 7,22 (d, J = 8,4 Hz, 1H),
6,81-6,76 (m, 2H), 4,43 (q, J= 6,9 Hz, 2H), 3,83 (s, 3H), 2,17 (s, 3H), 1,22 (t, /= 6,9 Hz,
3H); ESIMS m/z 278 (IM+H]").

Céc hop chét sau dugc didu ché theo phuong phap mo ta trong vi du 24:
Etyl 4-(2,5-dimetylphenyl)thiazol-5-carboxylat (C61)

ST\

HaC O N

CH;,

HsC

Hop chit nay dugc phan 14p duéi dang chit rin dic mau nau (4,2g, 63%): 'H
NMR (400 MHz, CDCl5) & 8,91 (s, 1H), 7,16-7,13 (m, 2H), 7,08 (s, 1H), 4,20 (q, J= 7,2
Hz, 2H), 2,33 (s, 3H), 2,12 (s, 3H), 1,18 (t, J= 7,2 Hz, 3H); ESIMS m/z 262 (IM+H]").

Etyl 4-(2,6-diclophényl)thiazol-5-carb0xylat (C62)
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Cl

Hop chit nay duogc phan 1ap duéi dang chét rén mau tring nhat (2,2g, 57%): 'H
NMR (400 MHz, DMSO-dy) 8 7,52 (d, J = 1,2 Hz, 2H), 7,50 (s, 1H), 7,44 (t, J= 6,8 Hz,
1H), 3,98 (q, J= 6,8 Hz, 2H), 0,98 (t, /= 6,8 Hz, 3H). |

Etyl 4-(2-etylphenyl)thiazol-5-carboxylat (C63)

Hop chit niy duge phan 1ap duéi dang chét rén dic mau nau (5,1g, 60%): 'H
NMR (400 MHz, CDCls) & 8,92 (s, 1H), 7,39-7,34 (m, 1H), 7,31 (d, J = 7,2 Hz, 1H),
7,24-7,20 (m, 2H), 4,17 (q, J = 7,2 Hz, 2H), 2,49 (q, J= 7,2 Hz, 2H), 1,13 (t, J= 7,2 Hz,
3H), 1,06 (t, J = 7,2 Hz, 3H); ESIMS m/z 262 (IM+H]".

Vi du 25: Diéu ché axit 4-(4-metoxy-2-metylphenyl)thiazol-5-carboxylic (C64)

s\
Ho. I N

CH;

O~ch,

B6 sung lithi hydroxit (1,5g, 36mmol) vao dung dich chira etyl 4-(4-metoxy-2-
metylphenyl) thiazol-5-carboxylat (C60) (5,0g, 18mmol) trong tetrahydrofuran (25mlL)
va nudc (SmL) va dung dich nay dugc khudy & nhiét do phong trong 16 gid. Phan tmg
dugc axit hoa bang axit hydrocloric (1N) dén d6 pH = 2 va 16p nuée dugce chiét bang etyl
axetat (3 x 25mL). L6p hitu co duge rira be“mg nude mudi, 1am khod béng natri sulfat, loc,
va ¢o. Tinh ché bing phuong phap sic ky cot nhanh dé thu dugc hop chit mong muén
du6i dang chét rin mau vang nhat (3,3g, 72%); nhiét d néng chay = 165-167°C; 'H
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NMR (300 MHz, DMSO-dy) & 13,12 (s, 1H), 9,27 (s, 1H), 7,17 (d, J = 8,4 Hz, 1H), 6,84
(s, 1H), 6,78 (dd, J = 2,1, 8,4 Hz, 1H), 3,78 (s, 3H), 2,09 (s, 3H); ESIMS m/z 250
(IM+HT.

Céc hop chét sau duoc didu ché theo phuwong phap mé ta trong vi du 25:

axit 4-(2,5-dimetylphenyl)thiazol-5-carboxylic (C65)

ST\
HO =~ N

HaC

Hop chét ndy dugc phan 18p dudi dang chit rin mau vang nhat (3,5g, 90%); nhiét
dd noéng chay = 178-180°C; 'H NMR (300 MHz, CDCl;) & 10,05 (s, 1H), 9,00 (s, 1H),
7,13 (s, 2H), 7,06 (s, 1H), 2,31 (s, 3H), 2,09 (s, 3H); ESIMS m/z 234 (IM+H].

axit 4-(2,6-diclophenyl)thiazol-5-carboxylic (C66)

Hop chit nay duge phan 13p dusi dang chit rin mau tring nhat (1,71g, 90%);
nhiét d6 nong chay = 182-184°C; TH NMR (400 MHz, CDCl3) § 9,07 (s, 1H), 7,39-7,26
(m, 3H), 7,00 (s, 2H); ESIMS m/z 274 ((M+H]").

axit 4-(2-etylphenyl)thiazol-5-carboxylic (C67)
ST\
A N

HO =
CH
o V \ 3
—
Hop chét nay duoc phan 1ap dudi dang chét rin mau tring nhat (4,0g, 90%); nhiét
5 néng chay = 155-157°C; "H NMR (400 MHz, DMSO-dj) 5 8,98 (s, 1H), 7,42-7,36 (d,
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J=4,8 Hz, 1H), 7,32 (d, J = 7,2 Hz, 1H), 7,25-7,22 (m, 2H), 2,50 (q, J = 7,2 Hz, 2H),
1,06 (t, J= 7,2 Hz, 3H); ESIMS m/z 234 (M+H]").

Vi du 26: Diéu ché 4-(2-etylphenyl)thiazol-5-carbonyl azit (C68)

ST

o} CH3

B sung tir tir trietylamin (0,380mL, 2,80mmol) va diphenylphosphoryl azit
(0,540mL, 2,50mmol) wvao axit 4-(2-etylphenyl)thiazol-5-carboxylic (C67) (0,535g,
2,30mmol) trong toluen khan (9mL) & nhiét d6 0°C. Phan tmg dugc 1am 4m dén nhiét do
phong trong 3 gio, sau do tinh ché truc tiép bing phuong phép sdc ky cot nhanh 0-40%
etyl axetat/hexan dé thu dugc hop chit mong mubn dudi dang diu mau cam (0,652g,
99%): "H NMR (400 MHz, CDCl5) & 8,96 (s, 1H), 7,41-7,23 (m, 4H), 2,50 (q, J= 7.6 Hz,
2H), 1,08 (t, J= 7,6 Hz, 3H); ESIMS m/z 231 ([M+H]") (isoxyanat).

Céc hop chét sau duoc diéu ché theo phuong phap mo ta trong vi du 26:

4-(2,5-dimetylphenyl)thiazol-5-carbonyl azit (C69)

ST\
+ N =~ N
_ N7
N~ CH3
H;C

Hop chét nay dugc phan lap dudi dang chét ran dau mau nau (0,768g, 116%): 'H
NMR (400 MHz, CDCI;3) 8 8,96 (s, 1H), 7,40-7,36 (m, 1H), 7,19-7,15 (m, 2H), 7,08 (s,
1H), 2,37-2,31 (m, 3H), 2,13 (s, 3H); ESIMS m/z 231 ([IM+H]") (isoxyanat).

4-(2,6-diclophenyl)thiazol-5-carbonyl azit (C70)

ST\
N

N X~

') Cl

-03-



33889

Hop chét nay dugc phan 1ap duéi dang chit rén ddu mau vang (0,597g, 94%): 'H
NMR (400 MHz, CDCls) § 9,06 (s, 1H), 7,45-7,32 (m, 3H); ESIMS m/z 271 ([M+H]")

(isoxyanat).

4-(4-metoxy-2-metylphenyl)thiazol-5-carbonyl azit (CT1)

S/\\N
/N \
N7
N7 o CH,
7
S

Hop chit nay duoc phan 1ap dudi dang ddu mau nau (0,624g, 94%): 'H NMR (400
MHz, CDCL3) & 8,94 (s, 1H), 7,22 (d, J = 8,4 Hz, 1H), 6,86-6,77 (m, 2H), 3,85 (s, 3H),
2,19 (s, 3H); ESIMS m/z 246 ([M+H]") (isoxyanat).

Vi du 27: DPibu ché 2-(4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-3-
yl)phenyl)etanamin (C72)

=N
F\\F \\ N/;—/)\
F/ko/@/ N ©\/\NH2

B6 sung natri hydroxit (IN, 10mL) vao 2-(4-(1-(4-(triflometoxy)phenyl)-1H--
1,2,4-triazol-3-yl)phenyl)etanamin 2,2,2-trifloaxetat (C32) (0,404g, 0,870mmol) trong
diclometan (10mL). Dung dich ndy duoc chiét bang diclometan (3x). Céc 16p hitu co
duoc loc qua thiét bi phan tach pha va ¢ @ thu dugc hop chit mong mudn duéi dang
chét rén sap mau vang nhat (0,314g, 100%): 'H NMR (400 MHz, CDCl;) § 8,56 (s, 1H),
8,16-8,11 (m, 2H), 7,83-7,77 (m, 2H), 7,39 (dq, J = 8.9, 0,9 Hz, 2H), 7,35-7.29 (m, 2H),
3,02 (t, J = 6,8 Hz, 2H), 2,82 (t, J = 6,8 Hz, 2H), 1,09 (s, 2H); "’F NMR (376 MHz,
CDCl3) § -58,03; ESIMS m/z 349 (IM+H]").

Vi du 28: Didu ché 1-(3-mesityl-4-oxo0-4,5-dihydrofuran-2-yl)-3-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenetyl)ure (F53)
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3-(4-(2-isoxyanatoetyl)phenyl)-1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol (C90)
(0,078g, 0,21mmol), 5-amino-4-mesityl;furan-3(2H)-0n (C79) (0,060g, 0,28mmol), va
xeri carbonat (0,070g, 0,22mmol) trong axetonitril (1mL) dugc c6 & nhiét do phong trong
4 gid. Phan ung duge dimg bing nuéc va chiét bang diclometan. Céc 16p hitu co duge
loc qua thiét bi phan tach pha va cd trong didu kién dong nito. Tinh ché bang phuong
phap sic ky cot nhanh sit dung 0-100% etyl axetat/(1:1 diclometan/hexan) 1am dung moi

~ rira gisi € thu dugc hop chit mong mubdn dudi dang chét rin mau trang (0,078g, 63%).
Céc hop chét sau duge diéu ché theo phurong phap mo ta trong vi du 28:

1-(3-(2,6-diclophenyl)-4-oxo0-4,5-dihydrofuran-2-yl)-3-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenetyl)ure (F54)

0
FF N/:N EL e
N\G Cl
o XOQ N%©¢N N
| Ho
Hop chat nay duoc phan lap duéi dang chét rin mau tring (0,102g, 61%).

1-(3-(2,6-dimetylphenyl)-4-ox0-4,5-dihydrofuran-2-yl)-3-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenetyl)ure (F55)

Hop chét nay duoc phéan 14p dudi dang chit rin mau trang (0,111g, 71%).
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1-(3-(2,5-dimetylphenyl)-4-oxo-4,5-dihydrofuran-2-yl)-3-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenetyl)ure (F56)

Hop chit nay duoc phan 1ap duéi dang chét rin mau tring (0,091g, 59%).

1-(4-(2,5-dimetylphenyl)-2-metyl-3-oxo0-2,3-dihydroisoxazol-5-yl)-3-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2 4-triazol-3-yl)phenetyl)ure (F57)

crly
_N
—N o © 0
F /[~ |-
F N \ =
FX /\ N \\ N/\\N CHs
(@] — V H H
HyC

Hop chét nay duoc phan 1ap duéi dang chét rin mau tring (0,120g, 75%).

1-(4-(2-isopropylphenyl)-2-metyl-3-oxo0-2,3-dihydroisoxazol-5-yl)-3-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenetylure (F58)
P

O/N
~ g

F>< °N N»\N CHj

o) § H CHs

Hop chat nay duoc phan 1ap dudi dang chit rin mau tring (0,083g, 51%).

1-(4-mesityl-2-metyl-3-oxo-2,3-dihydroisoxazol-5-y1)-3-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenetyljure (F59)
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=N 0
F. F N_
FXOQ N/)\Q\/\Q)L N
H,C

Hop chit nay dugc phén 13p dudi dang chit rin mau tring (0,0Sé g, 36%).

CHj

1-(4-(2,6-diclophenyl)-2-metyl-3-o0x0-2,3-dihydroisoxazol-5-yl)-3-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenetyl)ure (F60)
s

_N
oo o

—N
F /
F NN 2 )&\ — Cl
Cl

Hop chat nay duoc phan lap dudi dang chét rén man tring (0,047g, 29%).

1-(3-(2,5-dimetylphenyl)-4-ox0-4,5-dihydrofuran-2-yl)-3-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyljure (P3)

=N
F [~ O 0
F N ~ Q —
F>k /O/ N)\Q\ )X\N CHs
@] N H
H
HaC

Hop chét nay duoc phan lap duéi dang dau mau tring nhaty solid (0,015g, 9%).

1-(4-(2-isopropylphenyl)-2-metyl-3-oxo-2,3-dihydroisoxazol-5-yl1)-3-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl)ure (P6)

ot
/N
F F N/—_—N O O O
~Z —
SN )L
H CH;
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Hop chét nay dugc phan lap duéi dang chét rin dau, khéng chira bazo va két hop
gia nhiét dén nhiét do hoi luu (0,010g, 13%).
Vi du 29: Diéu ché 2-(2,5-dimetylphenyl)-4-metoxy-3-oxobutannitril (C73)

o N
Z

H3C/ CH3

HaC

B6 sung metyl 2-metoxyaxetat (5,34mL, 51,7mmol) va 2-(2,5-dimetylphenyl)
axetonitril (5,00g, 34,5mmol) vao dung dich duogc khqu chtra natri etoxit (21% trong
etanol, 5,34mL, 68,9mmol). Hon hop phan tng thu dugce dugce gia nhiét dén nhiét do hoi
luu trong 14 gio. Phan ng duogc lam ngudi, cb, pha lodng bang etyl axetat (80mL), va
rira bang axit hydrocloric (2N). Lép hitu co thu gom duge duge lam khd bang natri
sulfat, loc, va co. Tinh ché bang phuong phép sic ky cdt nhanh dé thu dwoc hop chét
mong muén duéi dang diu mau vang nhat (4,00g, 53%): ESIMS m/z 218 (IM+H].

Céc hop chét sau duge diéu ché theo phuong phap mé ta trong vi du 29:

2-mesityl-4-metoxy-3-oxobutannitril (C74)

0 N
Z
4
/ O\)&\/
HsC CH;
HsC
CHs

Hop chit nay dugc phan lap dudi dang chét 16ng mau vang (4,0g, 52%): ESIMS
m/z 232 ((M+H]").
2-(2,6-diclophenyl)-4-metoxy-3-oxobutannitril (C75)

0 N
Z4

H,C” of
Cl
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Hop chit nay duoc phan 1ap dudi dang chét 1éng mau vang (3,5g, 50%): ESIMS
m/z 258 ([M+H]").
2-(2,6-dimetylphenyl)-4-metoxy-3-oxobutannitril (C76)
o) N
Z
o)

HaC” CHj
HaC

Hop chét nay duoc phan 1ap dudi dang chét 1éng mau vang (4,0g, 53%): 'H NMR
(400 MHz, CDCl3) 8 7,19 (t, J= 7,6 Hz, 1H), 7,10 (d, J= 7.2 Hz, 2H), 4,50 (s, 2H), 4,07
(s, 1H), 3,55 (s, 3H), 2,30 (s, 6H); ESIMS m/z 218 ([M+H]").

Vi du 30: Piéu ché 2-(2,6-dimetylphenyl) axetonitril (C77)

N
Z4

CHj,
H,C

B sung natri xyanit (1,7g, 29mmol)vao dung dich duge khudy chira 2-(clometyl)-
1,3-dimetylbenzen (4,0g, 26mmol) trong Br (50mL), hdn hop phén tng thu dugc duge
gia nhiét dén nhiét do 80°C va khudy trong 3 gid. Hon hop phan tmg dugc lam ngudi dén
nhiét 4§ phong va rot vao nude da va chiét bang dietyl ete (3 x 100mL). Cac 16p hitu co
thu gom dugc duge 1am kho bang natri sulfat, loc, va c6. Tinh ché bang phuong phép sic
ky cdt nhanh dé thu duoc hop chét mong mubn dudi dang dau mau vang nhat (3,0g,
79%): '"H NMR (400 MHz, CDCl;) & 7,14 (dd, J= 6,8, 8,0 Hz, 1H), 7,07 (d, J= 7.2 Hz,
2H), 3,64 (s, 2H), 2,40 (s, 6H); EIMS m/z 145 (IM]").

Vi du 31: Piéu ché 5-amino-4-(2,5-dimetylphenyl)furan-3(2H)-on (C78)

Bb sung axit sulfuric (1,50mL, 27,6mmol) vao dung dich duogc khqu chtra 2-(2,5-
dimetylphenyl)-4-metoxy-3-oxobutannitril (C73) (3,00g, 13,8mmol) trong axit axetic
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(15mL). Hén hop phan tmg dugc gia nhiét dén nhiét do hdi luu trong 30 phut. Axit axetic
duogc cd, pha lodng bang etyl axetat (60mL), rira bang dung dich natri bicarbonat, 1am
kho bing natri sulfat, loc, va co. Tinh ché bang phuong phap sic ky cot nhanh dé thu
duoc hop chit mong muén dudi dang chit rin mau vang nhat (2,00g, 71%); nhiét do
néng chay = 172-174°C; "TH NMR (300 MHz, DMSO-dj) § 7,62 (bs, 2H), 7,09 (d, J=7.5
Hz, lH), 6,96 (d, J= 7,5 Hz, 1H), 6,87 (s, 1H), 4,51 (s, 2H), 2,24 (s, 3H), 2,11 (s, 3H);
ESIMS m/z 204 ((M+H]").

Céc hop chit sau dugc didu ché theo phuong phap mo ta trong vi du 31:

5-amino-4-mesitylfuran-3(2H)-on (C79)

Hop chét nay duoc phan 1ap dudi dang chét rin mau ndu nhat (3,61g, 78%); nhiét
d6 néng chay = 205-208°C; 'H NMR (300 MHz, DMSO-dy) & 7,47 (bs, 2H), 6,85 (s,
2H), 4,52 (s, 2H), 2,22 (s, 3H), 2,06 (s, 6H); ESIMS m/z 218 ([M+H]").

5-amino-4-(2,6-diclophenyl)furan-3(2H)-on (CR0)

O/\\§0

Cl
HoN

Cl

Hop chat nay dugc phan lap dudi dang chét rin mau nau (3,09g, 69%); nhiét do
néng chay = 235-237°C; '"H NMR (400 MHz, DMSO-dy) & 7,84 (bs, 2H), 7,47 (d, J= 8,0
Hz, 2H), 7,33 (dd, J= 7.6, 8.4 Hz, 1H), 4,58 (s, 2H); ESIMS m/z 244 ([M+H]").

5-amino-4-(2,6-dimetylphenyl)furan-3(2H)-on (C81)
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Hop chit nay dugc phén 1ap duéi dang chét rin mau vang nhat (1,51g, 58%); nhiét
d6 nong chay = 201-205°C; "H NMR (400 MHz, DMSO-dy) & 7,52 (bs, 2H), 7,15-7,04
(m, 3H), 4,54 (s, 2H), 2,10 (s, 6H); ESIMS m/z 204 ((M+H]").

Vi du 32: Diéu ché etyl 2-xyano-2-(2-isopropylphenyl) axetat (C82)

O

_N
-
H, e O CH,

CHj

1-bromo-2-isopropylbenzen (6,0g, 30mmol) dugc hda tan trong toluen khan
(70mL), va etyl xyanoaxetat (6,8g, 60mmol) va natri phosphat (15g, 90mmol) dugc b
sung vao. Hon hop phan ung dugc dudi khi bing cach suc vé&i khi argon.
Bis(dibenzylidenaxeton)paladi (0) (0,35g, 0,60mmol) va tri-zert-butylphosphin (0,25g,
1,2mmol) drge bd sung vao. Hon hop phan img duge nap vao 6ng kin dung tich 500mL
va gia nhiét d&n nhiét do 90°C tfong 20 gid. Phan tmg dugc 1am ngudi dén nhiét do
phong va loc qua dém Celite®. Dich loc dugc ¢d va phin cin dugc hoa tan trong etyl
axetat (120mL), sau d6 rira bang nude (2 x 100mL). L6p hitu co duge 1am kho bang natri
sulfat khan, loc, va cd. Tinh ché bing phuong phap sac ky cot nhanh dé thu dugc hop
chit mong muén duéi dang chét 16ng khong mau (4,4g, 63%): 'H NMR (400 MHz,
CDCly) & 7,44 (d, J= 7,6 Hz, 1H), 7,38-7,36 (m, 2H), 7,24-7,22 (m, 1H), 4,97 (s, 1H),
4,30-4,21 (m, 2H), 3,14 (hep, J = 5,2 Hz, 1H), 1,30-1,23 (m, 9H); EIMS m/z 216 ([M-
CHs]").

Céc hop chét sau dugc diéu ché theo phuong phép mo ta trong vi du 32:

Etyl 2-xyano-2-mesitylaxetat (C83)

Hsc” SO
HsC CHj

CHs
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Hop chét nay duch phan 1dp dudi dang chét 16ng khong mau (1,6g, 17%): 'H
NMR (300 MHz, CDCl;) 8 6,90 (s, 2H), 5,10 (s, 1H), 4,30-4,22 (m, 2H), 2,37 (s, 6H),
2,29 (s, 3H), 1,32 (t, J= 9Hz, 3H); EIMS m/z 231 (IM]").

Etyl 2-xyano-2-(2,5-dimetylphenyl) axetat (C84)
O N

=
H,c” O

CHs,

H3C

Hop chit nay dugc phan lap duéi dang chét 16ng khong mau (2,7g, 38%): 'H
NMR (300 MHz, CDCl3) 6 7,25 (s, 1H), 7,10 (s, 2H), 4,81 (s, 1H), 4,29-4,21 (m, 2H),
2,35(d, J=3,9 Hz, 6H), 1,28 {t. J= 7,5 Hz, 3H); EIMS m/z 217 (M.

Vi du 33: Piéu ché 5-amino-4-(2-isopropylphenyl)-2-metylisoxazol-3(2H)-on
(C85)

CHs

o™ o
HN CSH3
7N T

N

Etyl 2-xyén0-2-(2-isopropylpheny}) axetat (C82) (4,30g, 18,6mmol), etanol
(40mL), N-metyl hydroxylamin hydroclorua (3,10g, 37,2mmol), va natri etoxit (21%
trong etanol, 10,5mL, 37,2mmol) dugc két hop trong dng kin dung tich 250mL. Hoén hop
phan ung dugc gia nhiét dén nhiét d6 90°C trong 16 gio. Hon hop phan tng dugce lam
ngudi dén nhiét d6 phong va dimg bang nudc lanh. Etanol dugc ¢d, va phén cin dugc hoa
tan trong etyl axetat (100mL) va rtra bang nude (2 x 100mL). Lép hitu co duge 1am khod
bing natri sulfat khan, loc, va ¢d. Tinh ché bing phuwong phép sic ky cot nhanh dé thu
dugc hop chét mong mudn duéi dang cht rin mau tréng nhat (1,1g, 25%); nhiét do nong
chay = 147-150°C; 'H NMR (400 MHz, DMSO-dy) § 7,38-7,28 (m, 2H), 7,18 (dt, J =
1,6, 7,6 Hz, 1H), 7,07 (d, J = 6,4 Hz, 1H), 6,88 (s, 2H), 3,17 (s, 3H), 3,03-2,93 (m, 1H),
1,18-1,08 (m, 6H); ESIMS m/z 233 ([M+H]").

Céc hop chit sau dugc didu ché theo phuong phap mo ta trong vi du 33:
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5-amino-4-mesityl-2-metylisoxazol-3(2H)-on (C86)

s

Hop chét nay dugc phan lap dudi dang chét rén mau tring nhat (6%): "H NMR
(400 MHz, DMSO-dy) § 6,88 (s, 2H), 6,81 (s, 2H), 3,15 (s, 3H), 2,23 (s, 3H), 2,09 (s,
6H); ESIMS m/z 233 ([M+H] .

5-amino-4-(2,5-dimetylphenyl)-2-metylisoxazol-3(2H)-on (C87)
P

O/N 0

S~

CHj,

7\

HoN

HsC

Hop chit nay dugc phéan 1ap dudi dang chét rin mau tring nhat (12%): "H NMR
(300 MHz, DMSO-dy) 8 7,11 (d, J= 7,8 Hz, 1H), 7,00 (d, J = 7,8 Hz, 1H), 6,98-6,88 (m,
3H), 3,17 (s, 3H); ESIMS m/z 219 (IM+H]").

Vi du 34: Dibu ché (E/2)-2-(2,6-diclophenyl)-3-(dimetylamino) acrylonitril (C88)

Cl Cl

2-(2,6-diclophenyl) axetonitril (4,00g, 21,5mmol) va tert-butoxy bis(dimetyl
amino)metan (5,62g, 32,3mmol) dugc hoa tan trong dimetylformamit (40mL) va dung
dich nay dugc bd sung vao dng kin dung tich 100mL va khudy & nhiét d6 90°C trong 3
git. Hon hop phan tmg di duge lam lanh nay duqc bd sung vao nudc lanh va chiét bing

etyl axetat (2x). L6p hitu co thu gom dugc duoc rira bang nudce lanh (3%), 1am kho bing
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natri sulfat khan, loc, va cd. Tinh ché bing phuong phép sic ky cot nhanh dé thu dugc
hop chat mong mudn dudi dang chit 16ng khong mau (2,70g, 52%): ESIMS m/z 241
(IM+H]").

Vi du 35: Diéu ché 4-(2,6-diclophenyl)isoxazol-5-amin (C89)

o~ N\

—

H,N
Cl

B6 sung hydroxylamin hydroclorua (2,52g, 31,7mmol) vao dung dich dugc khudy
chtra 2-(2,6-diclophenyl)-3-(dimetylamino) acrylonitril (C88) (3,80g, 15,8mmol) trong
etanol (40mL) va hdn hop dugce khudy & nhiét d@ 90°C trong 16 gio. Dung moi dugc co,
va phan cin dugc hoa tan trong etyl axetat (100mL) va rira bing nude (2 x 100mL). Lép
hitu co duge 1am kho bing natri sulfat khan, loc, va co. Tinh ché bang phwong phép sic
ky cOt nhanh dé thu dugc hop chit mong muén dudi dang chét rin mau tring (1,20g,
33%); nhiét d néng chay = 89-92°C; 'H NMR (400 MHz, DMSO-dy) & 8,16 (s, 1H),
7,52 (d, J= 8,0 Hz, 2H), 7.36 (t, J = 7,6 Hz, 1H), 6,86 (s, 2H); ESIMS m/z 229 ([M+H]").

Vi du 36: Diéu ché 3-(4-(2-isoxyanatoetyl)phenyl)-1-(4-(triflometoxy)phenyl)-1 H-

1,2,4-triazol (C90)
F NFNA =
~ 7 //C
FXO/Q/ N)\Q\ﬁN

Binh phan tmg day tron ba ¢d dung tich 1L dugc trang bi thiét bi khudy co hoc,
cdp nhiét, va bd ngung tu. Tetrahydrofuran (120mL) duoc bd sung vao. Sau d6, hdn hop
phéan tng dugc lam lanh dén nhiét do -3°C, etyl carbonocloridat (3,16mL, 33,2mmol) va
trietylamin  (4,64mL, 33,2mmol) dugc bd sung vao. Axit 3-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl)propanoic (C91) (11,4g, 30,2mmol)
dugc bd sung timg phan vao, duy tri nhiét & phan tng nhé hon 0°C. Hon hop phan tng
chuyén nhanh thanh hén dich mau tring. Dung dich chtra natri azit (2,16g, 33,2mmol)
trong water (44mL) dugc bd sung tir tir vao, duy tri nhiét do phén tmg nhé hon -2°C. Hén
hop phan tng dugc khudy & nhiét d6 -2°C trong 2 gid. Nuée lanh (200mL) duge bd sung
rat tir tir vao hdn hop phan tng két hop khudy & nhiét do 0°C. H5n hop phéan tng dugc
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khudy & nhiét do 0°C trong 30 phut sau khi bd sung. Chét rin mau tring thu duge duoc
loc lanh. Chét rin ndy dugc lam kho trong didu kién chan khong trong diéu kién dong
nito' & nhiét do phong trong 48 givr dé thu duge isoxyanat dudi dang chét rin mau nau
vang (10,5g, 86%): 'H NMR (400 MHz, CDCl;) § 8,56 (s, 1H), 8,20-8,11 (m, 2H), 7,85-
7,76 (m, 2H), 7,47-7,30 (m, 4H), 3,59 (t, J = 6,9 Hz, 2H), 2,97 (t, J = 6,9 Hz, 2H); “F
NMR (376 MHz, CDCl;) & -58,02; ESIMS m/z 375 ((M+H]"). .

Vi du 37: Didu ché axit 3-(4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-3-
yl)phenyl)propanoic (C91)

Ry N/\:L\l OH

FXOQ N)\Q\/\(

O
B sung natri hydroxit (2 N, 12,0mL, 24,Immol) vao etyl 3-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl)propanoat (C92) (0,975g, 2,41mmol)
trong metanol (60mL) va dung dich ndy duge khudy & nhiét do phong qua dém. Metanol
dugc cd trong didu kién chan khong, va phan cin duge axit hoa bang hydro clorua (2 N).
Chét két tia mau tring duogc loc chan khong va lam kho dé thu dugc hop chat mong
mubn dué6i dang chét rin mau tring (0,945g, 99%); nhiét d6 néng chay = 145°C (dec.);
'H NMR (400 MHz, DMSO-d) & 9,39 (s, 1H), 8,04 (dd, J= 21,4, 8,7 Hz, 4H), 7,62 (d, J
= 8,3 Hz, 2H), 7,38 (d, J = 8,4 Hz, 2H), 2,89 (t, J = 7,6 Hz, 2H), 2,59 (t, J= 7,6 Hz, 2H);

F NMR (376 MHz, DMSO-dy) & -56,98; ESIMS m/z 378 ((M+H]").

Vi du 38: Diéu ché etyl 3-(4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-3-
yl)phenyl)propanoat (C92)

—N
. =
NG Y
’ @)

Hén hop chta (E)-etyl 3-(4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-3-
'yl)phenyl) acrylat (C93) (1,08g, 2,68mmol) va paladi cacbon (10%, 0,285g, 0,270mmol)
trong etyl axetat (10,7mL) duogc khudy & nhiét d6 phong. Binh phan tmg dugc x4 trong
diéu kién chan khong, nap dﬁy tré lai bé‘mg khi nito, xa mot 1an nita trong diéu kién chan

khong, sau d6 nap day trd lai bang khi hydro bang binh ciu (khoang latm). Phan tng
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duoc khuéy & nhiét dd phong qua dé€m, sau d6 loc qua dém Celite® va co dé thu dugc
hop chit mong mudn dudi dang ddu mau xdm héa rén thanh dang sap khi dé yén & nhiét
d6 phong (0,999g, 87%): 'H NMR (400 MHz, CDCl;) & 8,56 (s, 1H), 8,14-8,07 (m, 2H),
7,80 (d, J=9,1 Hz, 2H), 7,42-7,36 (m, 2H), 7,32 (d, /= 8,4 Hz, 2H), 4,14 (q, /= 7,1 Hz,
2H), 3,02 (t, J= 7,8 Hz, 2H), 2,67 (t, J = 7,8 Hz, 2H), 1,24 (t, J= 7,1 Hz, 3H); °’F NMR
(376 MHz, CDCl;) & -58,03; ESIMS m/z 406 ([M+H]").

Vi du 39: DPidu ché (E)-etyi 3-(4-(1-(4-(triflometoxy)phenyl)-1H-1,2 4-triazol-3-
yl)phenyl) acrylat (C93)

F =N
S O™
F N \ 7~
O

B sung natri hydrua (60% tAm dau, 7,20g, 180mmol) dudi dang chét rin d3 dugc
cln so bd vao binh dung tich 25mL vao binh phan Gng day tron ba c¢b dung tich 2L da
1am kho trong 16 dugc trang bi thanh khudy. Hn hop phan ting nay dugc pha loang bing
tetrahydrofuran khan (1L) trong diéu kién khi nito, va dung dich nay duoc khudy trong bé
nude da. Etyl 2-(dietoxyphosphoryl) axetat (30,0mL, 151mmol) dugc bd sung nho giot
vao trong 20 phut, va phan tmg dugc khudy & nhiét d6 0°C trong 2 gid nita. 4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)benzaldehyt (50,0.g, 150mmol) duoc bd
sung nhé giot vao trong 20 phut, va phan Gng chuyén sang mau cam. Sau khi khudy trong
30 phuat, bé nuée da duoc 14y ra va phan tng dugc lam 4m dén nhiét d6 phong trong 1
gi®. Phan tmg duogc dirng bang cach bd sung tir tir dung dich nuée amoni clorua bdo hoa
(500mL) va @ yén & nhiét d6 phong qua dém. Hon hop phan g hai pha duoc pha lodng
bang nude va chiét bang 1:1 etyl axetat/hexan (3x). Céc 16p hitu co thu gom dugc dugc
lam kho bﬁng natri sulfat khan, loc, va ¢6 dé thu duoc hop chit mong muén dudi dang
cht rén mau cam (61,4g, 100%); nhiét d6 noéng chay = 135-137°C; '"H NMR (400 MHz,
CDCls) 6 8,59 (s, 1H), 8,22 (d, J = 8,4 Hz, 2H), 7,85-7,77 (m, 2H), 7,73 (d, J = 16,0 Hz,
1H), 7,64 (d, J= 8,3 Hz, 2H), 7,40 (d, J= 8,3 Hz, 2H), 6,51 (d, J= 16,0 Hz, 1H), 4,29 (q,
J=17.1Hz, 2H), 1,35 (t, J= 7,1 Hz, 3H): "°F NMR (376 MHz, CDCl;) § -58,02; ESIMS
m/z 404 ([M+H]").

Vi du 40: Didu ché 3-(4-(2-isothioxyanatoetyl)phenyl)-1-(4-(triflometoxy)phenyl)-
1H-1,2,4-triazol (C94)
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B sung trietylamin (3,00mL, 21,5mmol) vao 2-(4-(1-(4-(triflometoxy)phenyl)-
1H-1,2,4-triazol-3-yl)phenyl)etanamin 2,2,2-trifloaxetat (C32) (2,10g, 4,55mmol) trong
tetrahydrofuran (11,5mL) trong diéu kién khi nito dugc khudy & nhiét d6 phong. Sau do,
cacbon disulfua (0,290mL, 4,82mmol) dugc bd sung nhd giot bang bom tiém vio trong
12 phat. Hén hop phan tng duge dé khudy trong 3,5 gid, sau d6 lam lanh dén nhiét do
0°C va para-toluensulfonyl clorua (0,970g, 5,09mmol) dugc bd sung vao. Sau 30 phut
dung dich nay dwoc dé 4m dén nhiét d6 phong va tiép tuc khudy qua dém. Dung dich nay
duge rot vao axit hydrocloric (IN) va hdn hop thu dugc duge chiét bang dietyl ete (3x).
Lép hitu co thu gom duge dugce ria béng dung dich natri bicarbonat bdo hoa, lam kho,
loc, va ¢d dé thu duoc hop chét mong mubn dudi dang chit rdn mau tréng nhat (1,58g,
85%); nhiét d6 nong chay = 110-115°C; '"H NMR (400 MHz, CDCl;) & 8,57 (s, 1H), 8,20
- 8,14 (m, 2H), 7,82 - 7,77 (m, 2H), 7,42 - 7,36 (m, 2H), 7,34 (d, J = 8,4 Hz, 2H), 3,78 (t,
J=06,9 Hz, 2H), 3,06 (t, /= 6,9 Hz, 2H).

Vi du  41: DPibu  c¢hé  1-(1-phenyl-1H-pyrazol-5-yl)-3-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenetyl)thioure (F65)

/:N

- s
F _N_ ~ N
F /O N N>\\”
0 H

B sung l-phenyl-1H-pyrazol-5-amin (0,130g, 0,817mmol) vao 3-(4-(2-
isothioxyahatoetyl)phenyl)— 1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol (C94) (0,129g,
0,330mmol) trong tetrahydrofuran (4mL). Dung dich nay dugc gia nhi¢t & nhiét do 55°C
trong 18 gio. 1-phenyl-1H-pyrazol-5-amin (0,0600g, 0,565mmol) duge bd sung thém vio
va dung dich ndy dugc gia nhiét & nhiét do hdi luu trong 24 gio. Sau d6, dung dich da
1am lanh dugc hip thu vao déin Celite®. Tinh ché bing phwong phép sic ky cot nhanh st
dung 0-100% etyl axetat/(1:1 hexan:diclometan) lam dung mdi rira giai dé thu duoc hop

chit mong muébn du6i dang chét rin mau tring (0,102g, 53%).
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Céc hop chét sau trong Bang 1 ¢6 thé duoc didu ché theo phuong phap md ta trong

vi du PE1: P1, P2, P3, P4, P5, P6, P7, va P8

Bang 1. Cong thirc cdu tao va phuong phép didu ché hop chit P

Hop chit Coéng thirc ciu tao Vi du diéu ché
F N. ~
N
P1 | F o 28
—N
F. F N/_
« Z
- Fxo/@/ N \ 28
H
—N
F F N/_
N
F_./\QOQ y
N
P3 H 28
HaC
FF N[:id o 7 °
N S —
S OO
P4 O N H 28
HaC
CH,
s
N
—N -
F F N/—/ e} O O
Ps FX N >LN CHy 28
@) N H
H
HaC
o
: N
—N -
E F N/_/ 0 O O
N S —
P6 F/QO/O/ N N)LN - 28
H
H CHs
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CHs
N
—N -
F F N/—_/ Q 7
P7 FX /®/ N)\Q )&\N CHa 28
(@) ” H
H3C‘
CHj,
—N _N .
E. F N/— 0O @) A\
- N e — )
P3 FX' N )\\N Cl 28
H o g

Thr nghiém sinh hoc

Céc thtr nghiém sinh hoc trén sdu xanh da lang (Spodoptera exigua), sau do hai cai
bép (Irichoplusia ni), sdu xanh hai ngd (Helicoverpa zea), rép dao (Myzus persicae), va
mudi vin (dedes aegypti), duoc thuc hién do nhing thiét hai ma chiing giy ré. Hon nira,
sdu xanh da lang, sdu xanh hai ng6, va séu do hai cai bép 1a ba loai chi thi tdt cho nhiéu
dich hai #n cay. Ngoai ra, rép dao 12 loai chi thi tt cho nhiéu dich hai hut nhwa cdy. Cac
két qua thtr nghiém trén bdn loai chi thi nay cing véi két qua thir nghiém trén mudi van
cho thdy phd hoat tinh rong cta hop chét trir dich hai ¢6 cong thirc (I) trong kiém soét
dich hai chan khép (4Arthropoda), dich hai than mém (Mollusca), va giun tron
(Nematoda) (D& biét thém thong tin, tham khao tai lidu: Methods for the Design and
Optimization of New Active Ingredients, Modern Methods in Crop Protection Research,
Edited by Jeschke, P., Kramer, W., Schirmer, U., va Matthias W., p. 1-20, 2012).

Vi du A: Tht nghiém sinh hoc trén sdu xanh da lang (Spodoptera exigua,
LAPHEG) (“BAW?), sau xanh hai ngd (Helicoverpa zea, HELIZE) (“CEW™), va sau do
hai cai bap (Trichoplusia ni, TRIPNI) (“CL”)

Sau xanh da lang 12 loai gdy thiét hai kinh t& nghiém trong cho khu vuc tréng cd
linh lang, mang tay, cd cai, cdy ho cam, ngd, bong, hanh tay, déu Ha Lan, tiéu, khoai tay,
d4u trong, cu cai duong, huéng duong, thube 14, ca chua va cac cdy trong khac. Sau xanh
da lang c6 nguén gbc & Dong Nam A nhung hién nay dugc tim thidy & Chau Phi, Uc,
Nhat Ban, Bic My va Nam Au. Au tring sdu xanh da lang c6 thé an theo biy 16n giy

thiét hai cho mua mang. Sdu xanh da lang cling da khang mdt s6 hop chét trir dich hai.

-109-




33889

Sau do hai cai bip 1a loai nguy hiém duoc tim thdy trén khip thé gi¢i. Sau do hai
cai bép gay hai cho ¢6 linh ling, d4u, cii cai, bong cai xanh, cai bruxen, cai bip, dua rudt
vang, sup lo, can tay, cai 14, bong, dua chudt, ca tim, cai xodn, rau diép, dua, mu tac, rau
mui tdy, du Ha Lan, tiéu, khoai tdy, ddu twong, rau bina, bi, ca chua, cu cai Thuy dién,
dua hu, va c4c cdy trong khac. Loai nay rat nguy hiém cho thuc vat do 4n 14 rat nhiédu.
Hang ngdy, 4u trung sdu do hai cai bép tiéu thu luong vat lidu thuc vat gép ba 14n trong
lrgng ciia né. Cac vi tri bi sdu an dugce thé hién 3 rang bdi su tich tu nhiéu phan dinh udt

clia 4u tring. Sau do hai cai bap cﬁng da khang mot sé hop chit trir dich hai.

S&u xanh hai ngd dugc xem 14 mdt trong céc lodi dich hai nguy hiém nhit & Bic
My§. Sau xanh hai ngd thudng tin cong cic cdy trdng co gia tri, va bd phan thu hoach cla
ching. Sau xanh hai ngd gy hai cho co linh lang, atisd, méng tay, cai bép, dua rudt vang,
céi 14, ngd, bong, dau dia, dua chudt, ca tim, rau diép, ddu lima, dwa, ddu bip, ddu Ha
Lan, tiéu, khoai tay, bi do, ddu chup, rau bina, bi, mia, khoai lang, ca chua, dua hau, va
cac cdy trong khac. Hon nita, sau xanh hai ngd cling d khang mot s6 hop chét trir dich

hai.

Do céac yéu td néu trén, nén viéc kiém soat cac dich hai nay la quan trong. Hon
nita, hop chat ki€m soét cic dich hai dn cdy ndy (sdu xanh da lang, sdu xanh hai ngo, va

sdu do hai cai bap) ciing hiru ich trong viéc kiém soat cac dich hai &n cay khac.

Céc hop chit theo sang ché dd duoc danh gid hidu qua kiém soét sau xanh da lang,
sdu xanh hai ngd va sdu do hai cai bap bang cach sir dung cdc quy trinh duge mo ta trong
cac vi du sau. Trong qué trinh ghi nhan két qua thir nghiém, “Bang dénh gia hiéu qua
kiém so4t sau xanh da lang, sdu xanh hai ngd va sau do hai cai bép” dugc st dung (xem

phan Bang s6 liéu).
Thtr nghiém sinh hoc trén sau xanh da lang

Thtr nghi€ém sinh hoc trén sdu xanh da lang d&qc thuc hién béng cach st dung
khay dinh dudng 128-giéng. Mot dén ndm 4u tring siu xanh da lang & giai doan vong doi
the hai duge dit vao mdi giéng (3mL) cta khay dinh dudng da duge nap truée v6i ImL
hén hop dinh dudng nhan tao da dugc bd sung 50 ng/cm” hop chét thir nghiém (hoa tan
trong 50puL hdn hop axeton-nuée theo ty 1& 90:10) (cho mdi tam giéng), sau d6 dé kho.
Céc khay duoc ddy bang mang phu tu dinh trong sudt va duy tri & nhiét do 25°C, véi ché

d6 14 gior chibu sang va 10 gio trong bong t6i trong nim dén bay ngay. Ty 1& phan trim
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géy chét 4u trung dugc ghi lai trén mbi giéng; sau d6 hoat tinh trung binh trén tdm giéng
duoc tinh. Két qua thtr nghiém duogc thé hién trén “Bang ABC: Két qué thtr nghiém sinh

hoc” (xem phin Bang s6 liéu).
Thir nghiém sinh hoc trén sau xanh hai ngd

Thtr nghiém sinh hoc trén sdu xanh hai ngd dugce thyc hién bang cach sir dung
khay dinh dudng 128-giéng. Mot dén nim 4u trung su xanh hai ngd & giai doan vong
doi thit hai duge dit vao mdi giéng (3mL) cta khay dinh dudng da dugc nap trudc véi
imL hdn hop dinh dudng nhan tao da dugc bd sung 50pg /cm”® hop chét thir nghiém (hoa
tan trong 50puL hdn hop axeton-nuéc theo ty 1€ 90:10) (cho mdi tam giéng), sau do dé
kho. Cac khay dugc ddy bang mang phii tw dinh trong sudt, va duy tri & nhiét do 25°C,
v6i ché do 14 gid chiéu sang va 10 gid trong bong ti trong nam dén bay ngay. Ty 18
phin tram gy chét du tring duoc ghi lai trén mdi giéng; sau do6 hoat tinh trung binh trén
tam giéng duoc tinh. Két qua thir nghiém dugc thé hién trén “Bang ABC: Két qua thir -

nghiém sinh hoc” (xem phan Bang so li¢u).
Thir nghiém sinh hoc trén sdu do hai cai bap

Thir nghiém sinh hoc trén sau do hai cai bép duoc thuc hién béng cach st dung
khay dinh dudng 128-giéng. M6t dén nam Au trung sau do hai cai bip & giai doan vong
doi tht hai dugce dat Véld mdi giéng (3mL) cta khay dinh dudng da duge nap trude véi
ImL hdn hop dinh dudng nhan tao di duge bd sung 50pg/cm® hop chit thir nghiém (hoa
tan trong 50pL hén hop axeton-nuéc theo ty 1& 90:10) (cho mdi tdm giéng), sau do dé
kho. Céc khay duge day bang mang phti ty dinh trong subt va duy tri & nhiét do 25°C, véi
ché d6 14 gior chiéu sang va 10 gio trong bong t6i trong nam dén bay ngay. Ty 1& phan
trim gy chét u tring duoc ghi lai trén mdi giéng; sau d6 hoat tinh trung binh trén tdm
giéng duoc tinh. K&t qua thir nghiém dugc thé hién trén “Bang ABC: Két qua thir nghiém
sinh hoc” (xem phan Bang s liéu).

Vi du B: Thir nghiém sinh hoc trén rép dao (Myzus persicae, MYZUPE)

Rép dao 1a loai rép vung gdy hai nguy hiém nhét cho cdy ddo, lam giam sinh
truong, kho 14, va gy chét nhiéu mod thuc vat khac nhau. Rép dao con nguy hiém do
déng vai trd 1am vat truyén virut & cay trdng, nhu virus Y & khoai tdy va virus gdy bénh
Acuc”')n 14 & khoai tAy cling nhu cic ciy trong thudc ho ca va khoai tdy (Solanaceae), va cac

virut thé kham gy bénh cho nhiéu cdy lwong thuc khac nhau. Rép dao gay hai cho cac
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céy trong, nhu bong cai xanh, cdy nguu bang, cai bép, ca rét, stp lo, cl cai tring, ca tim,
dau xanh, rau diép, cay maéc ca, du du, tiéu, khoai lang, ca chua, cai xoong, bi xanh, va
cac cay trong khac. Rép dio cling gy hai cho nhiéu loai cdy canh, nhu cdm chuéng, hoa
clic, hoa cai bip tring, hoa trang nguyén, va hoa hdng. Rép dao ciing da khang nhiéu hop
chét trir dich hai. Do céc yéu td néu trén, nén viéc kiém soat dich hai ndy 1 quan trong.
Hon nita, hop chét kiém sodt dich hai hut nhua cay nay (rép dao) cling hitu ich trong viéc

kiém soat cic dich hai hut nhya cy khac.

Céc hop chit theo sang ché d3 duoc dénh gia hiéu qua kiém soat rép dao bing
cach str dung cic quy trinh duge mo ta trong céc vi du sau. Trong qua trinh ghi nhén két
qua thir nghiém, “Béang danh gid hiéu qua kiém soat rép dao” dugc st dung (xem phan

Bang so liéu).

Cay giéng cai bé.p dugc nudi tréng trong chiu c6 duong kinh khodng 7,62c¢m, ¢d
tir 2 dén 3 14 nho (dudng kinh tir 3 dén 5 cm) dudc st dung 1am mau thir nghiém Lay
nhiém céc cdy con gibng nay bang tir 20 dén 50 rép dao (& giai doan trudng thanh khong
co canh va giai doan nhdng) mt ngay trude khi phun hop chét tht nghiém. St dung 4
chiu cdy con gidng riéng biét cho mdi thir nghiém. Hoa tan cic hop chét thir nghiém
(2mg) vao 2mL hdn hop dung mdi axeton/metanol (1:1) @8 thu duoc cac dung dich gbc
chira 1000ppm hop chét thir nghiém. Pha lodng 5 l4n cac dung dich gbc bang Tween 20 -
0,025% trong nude dé thu duge dung dich chira 200 ppm hop chét thir nghiém. Str dung
binh phun kiéu hit cAm tay dé phun dung dich chira hop chét th nghiém 1én ca hai mit
14 cii bip cho t6i khi khd han. Phun méu cay cai bip ddi ching (dung méi ddi ching)
bing dung dich pha lodng chi chia 20% thé tich hdn hgp dung méi axeton/metanol (1:1).
Git c4c cdy cai bap da duoc xit ly trong phong bae quan trong ba ngay & nhi¢t d¢ khoang
25°C va do 4m tuong d6i caa mdi truong trude khi danh gia. Thue hién qué trinh ddnh
gid bang cach dém s6 lugng rép dao con sdng trén mdi cay cai bép bing kinh hién vi. Ty
1é phe‘in tram kiém soéat duoc dinh luong b:?lng cach st dung cong thirc hi¢u chinh cua
Abbott (W.S. Abbott, “4 Method of Computing the Effectiveness of an Insecticide” J.
Econ. Entomol. 18 (1925), pp.265-267) nhu sau:

Ty 18 % kiém soat di dugc hiéu chinh = 100* (X - Y)/X
trong do

X = S6 lugng rép con song trén cdy cai bap dugce phun bang dung moi; va
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Y = Sb luong rép con sdng trén cay cai bip duoc phun bing dung dich chira hop

chat thir nghiém

Két qua thir nghiém duge thé hién trén “Bang ABC: Két qua thir nghiém sinh hoc”

(xem phin Bang sb lidu).
Vi du C: Thir nghiém sinh hoc trén mudi vin (dedes aegypti, AEDSAE) (“YFM”).

Mudi van 13 dong vat hat mau ngudi vao ban ngdy va thudng xuyén xut hién tai
hodc gin noi & ciia ngudi. M&i van 1a vat truyén nhiéu bénh. Mudi van c6 thé 13y lan
Vbirut gay bénh st dengue va virut gay bénh sét vang. Bénh sdt vang 1a bénh do mudi gay
ra nguy hiém thtr hai sau bénh sét rét. Bénh s6t vang 12 bénh xudt huyét cip tinh va lén
dén 50% ngueyi bénh bi lay nhi®m ning khong duge didu tri s& chét do bénh sét vang.
Udec tinh c6 khoang 200000 ca bénh sbt vang, gay ra 30000 ca tir vong trén thé gi¢i mbi
nim. Bénh sbt dengue 12 bénh nguy hiém do virut giy ra; ciing dugc goi 12 “bénh s6t dap
xuong” hodc “bénh sét xé rudt” do né co thé gay dau ning. Bénh sét dengue giy tir vong
khdéng 20000 ngudi hang nam. Do cac yéu tb néu trén, nén viée kiém soat dich hai nay
la quan trong. Hon nita, hop chat kiém soat dich hai hit mau nay (mudi Vﬁn), cling hitu

ich trong kiém so4t cac dich hai khac gy bénh cho nguoi va dong vét.

Cac hop chét theo sang ché da dugc danh gia hidu qua kiém soat mudi van bang

cach str dung quy trinh dugc mo ta trong cac vi du sau. Trong qua trinh ghi nhan két qua
| thl’r nghiém, “Bang dénh gi4 hi€u qua kidm soat mudi van” dwoc st dung (xem phan
Béng sb lidu).

Céc dia chinh chira 400pg hop chét hoa tan trong 100uL dimetyl sulfoxit (DMSO)
(twong duong v6i dung dich 4000ppm) dugce st dung. Dia chinh chira hop chét da hoa tan
chtra 15pL mbi giéng. Trén dia nay, 135uL hdn hop nudc:axeton theo ty 1€ 90:10 duge
bd sung vao mdi giéng. Robot (Biomek® NXP Laboratory Automation Workstation)
duoc 14p trinh @ phan phéi 15uL dich hat tir dia chinh vao dia nong rong 96-giéng (“dia
phu™). Cé 6 dia (“dia phu”) dugc tao cho mdi dia chinh. Sau d6 céc dia phu da dugc tao
ra duoc lay nhidm ngay véi 4u tring mudi van.

Trude ngdy cac dia cin xir ly, tring mudi van dugc dit vao nuée Millipore chira
b6t gan dé bat ddu ng (4g vao 400mL). Sau khi cac dia phu dugc tao ra biang cach st
dung robot, chiing dugc lay nhiém v6i 220pL hdn hop bot gan/du tring mudi (4u tring
khoang 1 ngay tudi). Sau khi cac dia duogc 14y nhiém bing 4u tring mudi, nip khong bay
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hoi dugc st dung dé day dia dé giam kho. Cac dia dugc duy tri & nhiét 4o phong trong 3
ngdy truéce khi danh gia. Sau 3 ngay, mdi giéng dugc quan st va chdm diém dua trén ty
18 Au trang chét. Két qua thir nghiém duoc thé hién trén “Bang ABC: Két qua thir nghiém

sinh hoc” (xem phan Bang sd liéu).

Mudi cdng hgp axit ndng dung, dan xuat muoi, solvat, dan xuat este, dang da hinh,

chit ddng vi, va chat dong vi phong xa

Hop chét trir dich hai ¢6 cong thirc (I) ¢6 thé dugc diéu ché thanh mudi cong hop -
axit ndng dung. Vi du, nhém chic amin cé thé tao thanh mudi véi axit hydrochloric,
hydrobromic, sulfuric, phosphoric, axetic, benzoic, xitric, malonic, salixylic, malic,
fumaric, oxalic, sucxinic, tartaric, lactic, gluconic, ascorbic, maleic, aspartic,
benzensulfonic, metansulfonic, etansulfonic, hydroxyl-metansulfonic, va
hydroxyetansulfonic. Ngoai ra, nhém chirc axit c6 thé tao thanh mudi bao gdm céc nhém
chirc ¢6 ngudn gde tir kim loai kiém hoic kim loai kiém thd va cac nhém chie ¢6 ngudn

gdc tir amoniac va amin. Vi du vé céc cation uu tién bao gom natri, kali, va magie.

Hop chit trir dich hai ¢6 cong thire (I) ¢6 thé dugc didu ché thanh din xuit mudi.
Vi du, din xudt mubi c6 thé duoc diéu ché bang cach cho bazo tur do phan tng véi lugng
vira da cda axit mong mudn dé thu dugc mudi. Bazo tu do ¢b thé dugc tai sinh béng cach
xir Iy mubi nay véi dung dich nuée kiém loang thich hop, nhu dung dich nuéc lodng natri
hydroxit, kali carbonat, amoniac, va natri bicarbonat. Vi du, trong nhiéu truong hop, hop
chét trir dich hai, nhu 2,4-D, duoc diéu ché thanh dang hoa tan trong nudc nhiéu hon

bang cach bién ddi hop chét nay thanh mudi dimetylamin..

Hop chat trir dich hai ¢6 cong thire (1) ¢6 thé duoc didu ché thanh phuc chit én
dinh v6i dung mdi, sao cho phuc chit ndy van giit nguyén cAu tric sau khi dung moi
khong tao phtc dugc loai bd. Phuce chét nay thuong duoc goi 1a “solvat”. Tuy nhién, tbt

hon néu thu dugc hydrat 6n dinh v6i dung mdi 1a nuée.

Hop chét trir dich hai ¢6 cong thie (I) ¢6 thé dugc didu ché thanh din xuét este.
Sau d6, dan xuit este nay c6 thé dugc sir dung theo cach thirc gibng nhu hop chit theo
sang ché.

Hop chét trir dich hai ¢6 cong thirc (I) ¢6 thé dugc didu ché & céc dang tinh thé da
hinh khéc nhau. Dang da hinh 14 rit quan trong trong viéc phét trién cdc hoa chét nong
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hghiép do c4c dang tinh thé da hinh khac nhau hogc chu truc phén tir twong tu ¢b thé c6

tinh chat vat Iy va tinh ning sinh hoc rit khac nhau.

Hop chét trir dich hai ¢6 cong thirc (I) c6 thé dugce didu ché bang cac ddng vi khac
nhau. Pic bié‘_[ quan trong la céc hop chét chaa *H (con dugc goi 1a doteri) hodc ‘H (con
duge goi 1a triti) thay cho "H. Hop chét trir dich hai c6 cong thir (T) ¢6 thé duge diéu ché
bang cac dong vi phong xa khac nhau. Dic biét quan trong 1a cac hop chét chira "*C. Hop
chét trir dich hai ¢6 cong thuc (I) chtra doteri, triti, hodc HC ¢6 thé duge str dung trong
nghién ctru sinh hoc cho phép theo ddi cac qua trinh héa hoc va sinh ly va cac nghién ctru

thoi gian ban thai, cling nhu cdc nghién clru co ché tac dung.
Chét ddng phén 1ap thé

Hop chét trir dich hai c¢6 cong thirc (I) c6 thé ton tai dudi dang mot hodc nhidu
chat ddng phan 14p thé. Do d6, mdt s6 hop chét theo sang ché c6 thé dugc didu ché duéi
dang hdn hop raxemic. Ngudi c6 hiéu biét trung binh trong linh vuc ndy s& hiéu rang mét
chét ddng phan 14p thé c6 thé c6 hoat tinh manh hon chit ddng phan lap thé khac. Chét
ddng phan lap thé riéng biét c6 thé duoc didu ché biang cac quy trinh tong hop chon loc,
quy trinh téng hop thong thudng bang cach sir dung cac nguyén liéu di dugc phén tach,
hoic bang cac quy trinh phan tich thong thudng. Mot s6 hop chét theo séng ché ciing ¢6
thé tdn tai dudi dang hai hodc nhidu chit dong phan. Cac chét ddng phan khac nhau nay
bao gdm chét ddng phan hinh hoc, chét ddng phan khong ddi quang, va chét dong phan
d6i anh. Do do6, hop chét theo sang ché bao gdm chit déng phan hinh hoc, hdn hop
raxemic, chit ddng phan I4p thé riéng biét, va hdn hgp hoat quang. Ngudi c6 hiéu biét
trung binh trong linh vuc nay s& hiéu ring mot chit ddng phan c6 thé c6 hoat tinh manh
hon cac chét ddng phén lap thé khac. Cac cong thirc ciu tao duoc boc 1 trong ban mod ta
chi dugc thé hién theo mét dang c4u trac hinh hoc, chtr khong nhdm muc dich thé hién

toan bd céc dang cAu tric hinh hoc ciia hop chat theo sang ché.
Str dung két hop

Theo mét phuong 4n khac, hop cht trir dich hai ¢6 cong thic (I) ¢6 thé dugc st
dung két hop (nhu, trong hdn hop thanh phin, hodic bon ddng thdi hodc luan phién) véi
mot hodc nhiéu hoat chét.

Theo mét phuong an khac, hop chat trir dich hai c6 cong thire (I) o thé duge s
dung két hop (nhu, trong hdn hop thanh phan, hoic bén dong thoi hodc luan phién) véi
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mdt hodc nhidu hoat chét c6 co ché tac dung twong tu, gidng véi, nhung t6t hon néu khac

v6i co ché tac dung ctia hop chat trir dich hai c6 cong thirc (I).

Theo mot phuong &n khéc, hgp chét trir dich hai ¢6 cong thic (I) ¢6 thé duoc sir
dung két hop (nhu, trong hdn hop thanh phéri, hodic bén ddng thoi hodc luan phién) véi
mdt hodc nhiéu hop chét c6 tac dung diét ve, diét tao, diét 4u tring, diét khuén, diét nim,
diét co, diét con tring, diét nhuy@n thé, diét giun tron, diét dong vat gim nhim, va/hoic

diét virut.

Theo mdt phuong an khac, hop chét trir dich hai ¢6 cong thirc (I) ¢6 thé duoc st
dung két hop (nhu, trong hdn hop thanh phan, hoic bén ddng thdi hogc luan phién) véi
mot hodc nhiéu hop chit bao gém chét gdy chén an, chit dudi chim, chit gdy vO sinh,
chét an toan diét co, chit thu hut con trung, chit dudi con trung, chit dudi dong vat co va,
chét gay rdi loan qué trinh giao phdi, chét kich thich sinh truéng thuc vét, chit diéu hoa

sinh trirong thuc vat, va/hodc chét hiép déng.

Theo mdt phuong an khac, hop chét trir dich hai c6 cong thirc (I) ciing c6 thé dugc
sir dung két hop (nhu trong hdn hop thanh phén, hoic bén ddng thoi hodc ludn phién) véi

mot hodc nhiéu chat trir sau sinh hoc.

Theo mét phuong 4n khic, trong ché phim trir dich hai két hop chira hop chét trir
dich hai ¢6 cong thire (I) va hoat chét c¢6 thé dugc st dung & nhiéu ty 16 khéi lugng. Vi
du, trong hdn hop hai thanh phan, ty 1& khdi lugng ctia hop chét trir dich hai ¢6 cong thic
(I) va hoat chét khéc, ¢6 thé nam trong khoang tir 100:1 dén 1:100; theo mot phuong an
khac ty 16 khéi lugng nay c6 thé ndm trong khoang tir 50:1 dén 1:50; theo mot phuong 4n
khac ty 18 khdi lwong nay c6 thé nim trong khoang tir 20:1 dén 1:20; theo mot phuong 4n
khac ty 18 khdi lugng nay c6 thé nim trong khoang tir 10:1 dén 1 :10; theo mdt phuong
an khac ty 1& khdi luong nay c¢6 thé nim trong khoang tir 5:1 dén 1:5; theo mot phuong 4n
khac ty 18 khéi luong nay c6 thé ndm trong khoang tir 3:1 dén 1:3; theo mot phuong 4n
khac ty 18 khéi luong nay c6 thé niam trong khoang tir 2:1 dén 1:2; va theo phuong 4n
cudi cing ty 18 khéi lugng nay c6 thé khoang 1:1 (xem Bang B). Tuy nhién, nhin chung,
t6t hon néu ty 16 khéi lugng nay nhé hon khoang 10:1 dén 1:10. Tt hon nita néu str dung
hdn hop ba hoic bdn thanh phén chtra hop chét trir dich hai ¢6 cong thtrc (I) va mdt hodc
nhiéu hoat chéit khac.

Bang B
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Ty 1¢ khdi lirgng ciia hop chit trir dich hai
¢6 cong thire (I) va hoat chit khic
100:1 dén 1:100
50:1 dén 1:50
20:1 dn 1:20
10:1 d@n 1:10
5:1 d&én 1:5
3:1dén 1:3
2:1dén 1:2
1:1

Ty 1& khéi luong cia hop chét trir dich hai c6 cong thirc (I) va hoat chat khac ciing
éé thé duoc xac dinh 13 X°Y; trong d6 X 1a phﬁn khéi luong cta hop chét trir dich hai ¢6
cong thire (I) va ¥ 1a phan khéi lugng ctia hoat chét khac. Phan khéi lugng X120 < X <
100 va phan khéi luong Y 13 0 < ¥ < 100 va dugc thé hién trong Bang C. Khong c6 gidi

“han cu th, ty 16 khdi luong ctia hop chét trir dich hai c6 cong thirc (I) va hoat chit khac
c6 thé bang 20:1.

Bang C
100 | XY XY XY
50 | Xy | XY | XY XY | Xy
20 | xv XY | Xy XY XY
el 15 [ xv | Xy XY | Xy | Xy
g5 1o | XY Xy
%g 5 | xy | Xy | Xy XY
S=2[ 3 | xv | Xy XY | XY XY | Xy | Xv
}g;% 2 | XY xy | XY Xy Xy
TS0 1 | Xy | XY | Xy | XY | XY | X¥ | X¥ | X¥ | XY
1 2 3 5 [ 10 [ 15 | 20 | 50 | 100
Hop chét trir dich hai ¢6 cong thire (I)
(X) Phan khoi luong

Khoang ty 18 khéi lugng cua hop chét trir dich hai ¢6 cong thire (I) va hoat chét
khac ¢ thé dwge xac dinh 1a X;:Y; dén X,:Y>, trong d6 X va ¥ duoc dinh nghia néu trén.

Theo mdt phuong an, khoang ty 1€ khéi lugng nay cé thé 12 X;:Y, dén X»: 7>, trong
d6 X; > Y; va X, < Y. Khong c6 gi6i han cu thé, khoang ty 18 khéi lwong cia hop chét trir
dich hai co qéng thirc (I) va hoat chit khac c¢6 thé ndm trong khoang tir 3:1 dén 1:3, bao
g0m cac diém gi6i han.

Theo mot phuong an khéc, khoang ty 1€ khéi lugng nay cé thé 1a X;:Y; dén X,:7,,
trong d6 X; > Y; va X, > ¥,. Khong c6 gidi han cu thé, khoang ty 18 khéi luong cua hop
chét trir dich hai ¢6 cong thtc (I) va hoat chét khac c6 thé nam trong khoang tir 15:1 dén

3:1, bao gom céc diém gidi han.
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Theo mot phuong 4n khac, khoadng ty 1€ khdi lugng nay co thé 13 X;:Y; to X»: 1>,
trong d6 X; < Y; va X, < Y,. Khong c6 gidi han cu thé, khoang ty 1€ khéi luong cia hop
chét trir dich hai ¢6 cong thirc (I) va hoat chét khac c6 thé nim trong khoang tir 1:3 dén

1:20, bao gém cac diém gidi han.

D4 biét ring mot s ty 16 khdi lugng clia hop chét trir dich hai ¢6 cong thic (I) va -

hoat chét khac, nhu dugc thé hién trong Bang B va C, s& ¢6 tac dung hiép dong.
Ché pham trir dich hai

Hop chét trir dich hai hiém khi thich hgp d& bon & dang nguyén chat. Thong
thuong, cin bd sung cac hop chat khic sao cho hop chét trir dich hai nay c6 thé duoc st
dung & ndng d6 mong mudn va dang bao ché thich hop, cho phép dé dang bon, xit ly, vén
chuyén, bao quan, va tao ra hoat tinh trir dich hai tdi da. Do do, hop chét trir dich hai c6
thé duogc bao ché thanh thudc mdi, nhil twong thudc dam dic, thube ric, ché phdm dam
dic c6 thé nhil hoa, thudc hun khéi, thube gel, thube cbm, vi nang thubc, thube xu 1y hat,
hdn dich dam dic, hdn hop nhil twong va hén dich thubc dam dic, vién nén, dich 16ng
hoa tan trong nuée, thude cém cé thé phén tan trong mréc hodc thudc trir sdu khan c6 thé

chay, thudc bdt c6 thé hat am, va cac ché pham c6 the tich siéu nho.

Hop chét trir dich hai duoc bon thuong xuyén dudi dang hdn dich hodc nhil twong
nuée duge didu ché tir cac ché phém dam dac chaa hop chét trir dich hai nay. Cac ché
phim c6 thé nhii héa, tao hdn dich hodc hoa tan trong nude nay 1a & thé rén, thuong dugc
goi 1a bot co thé hat 4m, hodc thubc cdm co thé phin tén trong nudc, hodc thé léhg
thuong duoc goi 1a hdn dich nudc hodc ché phdm dam dic c6 thé nhii héa. Bot ¢6 thé hit
4m c6 thé duoc dap dé tao thanh céc hat ¢ thé phan tan trong nudc, chira hdn hop dong
nhit gém hop chét trir dich hai, chit mang, va chit hoat dong bé& mit. Thong thudng,
ndng d6 ctia hop chét trir dich hai nim trong khoang tir 10% dén 90% khdi lugng. Thong
thuohg, chét mang dugc chon tir nhém bao g@)m dAt sét atapungit, d4t sét monmorilonit,
d4t mun, hoic silicat tinh khiét. Bot c6 thé hat 4m c6 thé chira chét hoat dong bé mit véi
lwong hiru hidu nim trong khoang tir 0,5% dén 10% khéi lugng, dugc chon tir nhém bao
gdm sulfonat lignin, naptalensulfonat ngung tu, naptalensulfonat, alkylbenzensulfonat,
alkyl sulfat, va chit hoat dong bé mit dang khong ion, nhu sén phim cong hop ctia etylen
oxit va alkyl phenol.
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Thong thudng, cic ché phdm dam dic c6 thé nhii hoa chtra hop chét trir dich hai
v6i ham lugng nim trong khoang tir 50g/L dén 500g/L dich 16ng dugc hoa tan trong chét
mang 12 dung mdi ddng tan véi nuée hodc hon hop dung moi hiru co khong ddng tan véi
nuée va chét nhii héa. Dung méi hiru co hiru ich bao gdm cac dung mdi thom, ddc biét 1a -
xylen va cac phan cit diu mo, dic biét 13 cac phan cit ddu mo naphtalen va olefin ¢6
nhiét do sdi cao, nhu naphtha thom ddc. Cac dung mdi hitu co khéc cling ¢6 thé duoc st
dung, nhu dung mdi terpen bao gf“)m dan xuét nhya thong, keton béo, nhu xyclohexanon,

va rugu tap chtre, nhur 2-etoxyetanol. Céc chit nhii hoa thich hop cho ché pham dam dic
¢6 thé nhii hoa duge chon tir chit hoat dong bé mit dang khong ion va dang anion thong

thuong.

Hdn dich nuée bao gdm cac hdn dich chira hop chit trir dich hai khong tan trong
nu6e duge phan tan vao chit mang chira nuéc & ham lugng nim trong khoang tir 5% dén
50% khéi lvong. Hdn dich dugc bao ché bang cach nghién min hop chét trir dich hai va
tron k§ vao chit mang chira nu6e va chét hoat dong b& mit. C4c thanh phan, nhu mudi vo
co va gébm tu nhién hodc tdng hop ciing ¢6 thé dugc bd sung vao dé 1am tang ty trong va
d6 nhét cia chit mang chira nude nay. Thong thuong, dé nghién va trén hiéu qua hop
chét trir dich hai ddng thoi bao ché hdn hop chita nue va ddng nhat hoa, tot hon 1a thuc
hién cac cong doan nay trong cac thiét bi, nhu may tron cat, may nghién bi, hodc thiét bi

ddng nhét kiéu pittong.

Hop chét trr dich hai ciing ¢6 thé dugc bon dudi dang thude cdm dic biét hiru
dung d& bén vao dit. Thong thuong, thude cbm chtra hop chét trir dich hai véi ham lugng
nim trong khoang tir 0,5% dén 10% khdi lugng, duge phan tan trong chit mang bao gdm
dat sét hodc hop chét tuong tu. Thong thuong, cac ché phdm nay dugc bao ché bang céch
hoa tan hop chét trir dich hai vao dung moi thich hgp va phun 1én chit mang dang hat da
duogc bao ché trudc dén ¢& hat mong mudn, ndm trong khoang tir 0,5mm dén 3mm. Céc
ché phim nay ciing c6 thé duoc bao ché bang cach tao hdn hop bot nhiao hogc bot nhdo
chtra chét mang va hop chét trir dich hai, nghién va 1am khd dé thu duoc ¢& hat mong

muon.

Thudc ric chira hop chét trr dich hai duge diéu ché bang cach tron k§ bot hop
chit trir dich hai nay véi chét mang min thich hgp, nhu d4t sét cao lanh, ¢4 macma

nghién, va chét mang tuong tu. Tbt hon néu, thube ric chira hop chét trir dich hai véi
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ham luong ndm trong khoang tir 1% dén 10%. Thudc ric c6 thé bon vao hat gidng hoidc

14 cay bang may quat gio.

Thuyec té, d bon hop chit trir dich hai duéi dang dung dich trong dung mdi hitu co
thich hop vé6i lugng déu nhau, thi thong thuong dau hoa, vi du diu phun di duge sir dung

phd bién trong linh virc héa nong.

Hop chét trir dich hai ciing c6 thé dugc bon & dang ché phém xit. Trong dang ché
pham ha‘ly, hop <hét trir dich hai duge hoa tan hogc phan tan vao chét mang 12 hdn hop
chit ddy tao 4p luc. Ché phim xit dugc déng géi trong binh chira va phan phéi bang van
dinh lidu.

Thudc mdi chira hop chét trir dich hai duge bao ché bing cach tron hop chat trir
dich hai nay véi thuc pham hoic chat thu hit dich hai hodc c4 hai. Khi dich hai an thubc
mdi chung s& st dung hop chét trir dich hai nay. Thudc mdi c6 thé dugc bao ché & dang
thude cém, thudc gel, bot ¢6 kha ning chay, dich léng hodc dang thudc rén. Thube mdi

¢é the dugce sur dung dé kiém sodt dich hai 4n nau.

Thubc hun 1a dang bao ché chira hop chét trir dich hai ¢6 ép suft hoi tuong dbi
ca0, do do c6 thé tdn tai & thé khi va c6 ndng do dit dé tiéu diét dich hai trong dat hoac
moi treong xung quanh. Doc tinh cua thubc hun ty 1& thuan véi ndéng do cta hop chét trir
dich hai chira va thoi gian hun. Pic didm khac biét cia thudc hun 1a & chd né c6 kha
ning khuyéch tan va thAm vao hé théng hd hép ctia dich hai rit manh hodc dugc hip thu
rét d& dang qua 16p biéu bi ciia dich hai. Thudc hun dugc phun dé kiém soét dich hai luu

tri trong ga trai giudng, trong cac phong kin hodc toa nha hodc phong déc biét

Hop chét trir dich hai c6 thé dugc bao vi nang br?lng céach tao hdn dich cho cac hat
hodc giot thudc chira hop chét trir dich hai nay trong cdc polyme déo khac nhau. Bing
cach thay ddi thanh phan héa hoc ciia polyme hodc thay dbi cac yéu t6 bao ché, vi nang
¢6 thé dugc bao ché & kich ¢, d6 hoa tan, d6 day thanh nang va muc do thdm khac nhau.
Céc yéu tb nay chi phdi tbc do giai phong hoat chét, do d6 anh huéng dén hiéu suit con
lai, téc d6 tac dung va mui cia ché pham.

Dung dich diu dam dic dugc bao ché bing cach hoa tan hop chét trir dich hai vao
dung moi va s€ gitt hgp chét trir dich hai ndy & trang thai dung dich. Dung dich dau chua
hop chét trir dich hai thuong gidi phong hoat chét va c6 tac dung tiéu diét dich hai nhanh

hon céc dang bao ché khac do ban than cac dung moéi cling c6 tac dung diét dich hai va sy
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hoa tan 16p da h& & dich hai lam tang tbc do hap thu hoat chét. Cac dic diém ndi bat khac
ctia dung dich diu bao gdm d6 n dinh bio quan cao hon, kha ning thdm vao céc khe h,

va kha nang bam dinh vao cdc bé mét tron cao hon.

Theo mdt phuong 4n khéc, ché phim theo sang ché c6 thé dugce bao ché & dang
nhil trong dau trong nuéde, trong d6 nhii twong nay chira cac tiéu phan hinh cdu dang dau
duoc bao bing 16p mang két tinh 16ng va phén tan vao pha nudc, trong d6 mdi tiéu phan
hinh cu dang dau chua it nhét mot hoat hop chét trir dich hai, va dugc bao riéng béng‘
mang don 16p hodc da 16p chua: (1) it nhit mot chét hoat dong bé mit dang khong ion
than dau, (2) it nhat mot chat hoat dong bé mat dang khong ion than nudc va (3) mdt chét
hoat dong bé mat dang ion, trong d6 céc tiéu phan cé dudng kinh trung binh nhé hon
800nm.

Céc thanh phan khac cia ché phdm trir dich hai

Thong thuong, khi hop chét trir dich hai c6 cong thie (I) duge st dung trong ché
pham trir dich hai theo sang ché, ché pham nay ¢6 thé con chia cac thanh phan khac. Cac
thanh phan nay bao gém, nhung khong chi gi6i han &, (d4y 14 danh sach khong day da va
loai trr 1n nhau) chit 1am Am, chat don, chit két dinh, chét gay thAm, chit dém, chét tao
phirc chelat, chit giam do tron chay, chét ting do twong thich, chét chéng tao bot, chit

1am sach, va chat nhii hoa. M6t sb thanh phan dugc md ta dudi day.

Chét 1am 4m 13 hop chét khi duoc bd sung vao dich 16ng sé 1am ting kha ning
phan tan hodc thAm bot ciia dich 1éng d6 do 1am giam sic cang mit ngoai ctia dich 16ng
va b& mit thAm. Chit lam 4m duoc sir dung cho hai chirc ning chinh ctia ché phim nong
nghiép, bao gdm: trong qué trinh xir Iy va san xuét dé 1am tang téc d6 hit 4m cla bot
thudc trong nuéc dé thu duoc ché pham dam dic dé hoa tan thanh dich 16ng hoic hdn
dich d4m dc; va trong qua trinh tron ché phdm véi nude trong binh phun dé 1am gidm
thoi gian hat 4m cua bot thude va dé 1am ting kha nang thAm ciia cac hat thude véi nude.
Vi du vé chét 1am 4m duogc st dung trong bdt co thé hat 4m, hdn dich dam dic, va thube
cdm c6 thé phan tan trong nuéc bao gém: natri lauryl sulfat; natri dioctyl sulfosucxinat;

alkyl phenol etoxylat; va rugu etoxylat béo.

Chét phan tan 13 hop chét hip thu 1én bé mit ctia cac hat tiéu phan va gitp duy tri
trang thai phﬁri tan cta céac tiéu phan nay va ngan cho ching khong tich tu lai véi nhau.

Chét phén tan duoc bd sung vao ché phdm néng ngiép dé tao diéu kién phén tdn va tao
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h?m dich trong qua trinh san xuét, va dam bao cac tiéu phan phan tan nguoc trd lai vao
nuée trong binh phun. Chét phan tin dugc st dung trong bot co thé hat 4m, hdn dich dam
dac va thudc c¢ém c6 kha ning phén tan trong nude. Chit hoat dong bé mit duge sir dung
1am chét phan tan ¢6 kha ning hép thu manh 1én bé mit tiéu phan va tao ra hang rao
khong gian mang dién dé ngan ngira cac tiéu phén tich tu tro lai. Chét hoat dong bé mit
duoc st dung phé bién nhét 1a chét hoat dong bé mit anion, khong ion, hodc hdn hop ciia
hai loai nay. D6i v6i ché phim bot ¢ thé hit 4m, chét phan tan dugc st dung phd bién
nhat 13 natri lignosulfonat. DPéi véi h5ﬁ dich 'dam dic, bang cach st dung cac chét dién
phin cao phan tr, nhu natri naphtalen sulfonat formaldehyt ngung tu s& thu dugc kha
nang hép thu va d6 6n dinh rat cao. Tristyrylphenol etoxylat phosphat este cfing dugc st
dung. Céc chét hoat dong bé mit dang khong ion nhu 1 alkylaryletylen oxit ngung tu va
copolyme ciia EO va PO thudong dugc str dung két hop véi chét hoat dong bé mat dang
anion 1am chat chét phan tan cho hdn dich d4m dic. Trong nhitng nim gin ddy, cac chét
hoat déng bé mit polyme c6 trong lugng phan tir rat cao thé hé méi da duge st dung lam
chit phén tan. Cac chét nay ¢6 chira “khung” ky nudc rat dai va nhiéu chudi etylen oxit
tao thanh chéit hoat dong bé mit dang “rang lugc”. Cac polyme c6 trong lugng phén tir
cao ndy c6 thé tao ra do dn dinh rat dai che hdn dich d4m dic do khung ky nudc chira rat
nhidu diém neo gift trén bé mit cia céc tidu phan. Vi du vé cic chét phan tan dugc st
dung trong ché phim noéng nghiép bao gém: natri lignosulfonat; natri naphtalen sulfonat
formaldehyt ngung tu; tristyrylphenol etoxylat phosphat este; ruou béo etoxylat; alkyl
etoxylat; copolyme khéi ciia EO va PO; va copolyme lién hop.

Chét nhii héa 1a hop chét 1am én dinh trang thai hén dich cta c4c tiéu phan chira
mdt pha 1dng trong mdt pha l6ng khéac. Khi khong co chét nhii héa hai pha 16ng nay sé&
phan tach thanh hai pha léng khong dong tan. HOn hop chit nhii héa chira alkylphenol
hodc ruou béo ¢6 12 hodc nhiéu don vi etylen oxit va mubi canxi dodexylbenzensulfonat
hoa tan trong dau dugc sir dung thuong xuyén nhat. Thong thudng, chi s6 cin bing diu-
nuée (“HLB™) ¢6 gia tri ndm trong khoang tir 8 dén 18 s& tao ra nhil tuong c6 dd 6n dinh
bén hon. Pd én dinh cua nhil tuong co thé duoc cai thién béng cach bbd sung luong nho

chat hoat dong bé mit copolyme khéi ciia EO va PO.

Chét lam tang do hoa tan la chét hoat dong bé mit s& tao thanh cdc mixen trong
nude & ndng d6 cao hon néng d6 mixen t6i han. Sau dé, cac hat mixen nay cé thé hoa tan

cac chiat khong tan trong nudc ¢ bén trong phan ky nude cla céc hat mixen nay. Loai
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chét hoat dong bé mit thuong duge s dung dé lam ting do hoa tan bao gdm chét hoat
dong bé mit dang khong ion, sorbitan monooleat, sorbitan monooleat etoxylat, va metyl

oleat este.

Chét hoat dong bé mat thuong dugce st dung mot minh hodc két hop véi céc chét
bd trg khac nhu 13 dau khoang hoic dau thuc vat dé tron trong binh phun dé cai thién
hoat tinh sinh hoc cua hgp chét trir dich hai. Loai chit hoat dong bé mit duoc sir dung dé
cai thién hoat tinh sinh hoc ctia hop chét trir dich hai thuong phu thudc vao ban chét va
co ché tac dung ctia hop chét trir dich hai d6. Tuy nhién, thong thudng chét hoat dong bé
mat dugc st dung la chét hoat déng bé mit dang khong ion, nhu alkyl etoxylat; rugu béo

etoxylat mach thang; amin béo etoxylat.

Chét mang hodc chét pha loang trong ché phdm ndng nghiép 1a hop chét dugc bd
sung vao hop chit trir dich hai dé thu dugce ché phim co d én dinh mong mudn. Chét
mang thuong 13 cac hop chit c6 kha ning hép thu cao, trong khi chit pha loang thuong 14
cac hop chét c6 kha ning hip thu thdp. Chit mang va chét pha loing dugc st dung trong

thuoc rac, bot cd thé hut 4m, thudc com va thudc com c6 kha nang phén tan trong nudce.

Dung moéi hitu co chi yéu duge st dung trong bao ché ché phdm d4dm dic c6 thé
nhii hoa, nhil twong dau trong nude, hdn hop nhii twong hdn dich dam dic, va ché phim
c6 thé tich siéu nho, va dén mét mirc do thép hon 14 céc thube cém. Thong thuong, hén
hop dung moéi duge st dung. Nhém dung moi thir nhit bao gdm dau béo paraffin, nhu
diu hoa hodc paraffin da tinh ché. Nhém tha hai (phd bién nhit) bao gébm dung mdi
thom, nhu xylen va cac phan doan c6 trong lugng phén tir cao cia dung moi thom Cy va
Co. Céc hop chét clohydrocarbon 14 ddng dung mdi hitu dung dé ngan ngira két tinh hop
chét trir dich hai khi ché phém chira hop chét trir dich hai nay dugc nhil hoa trong nude.
Thong thuong, rugu ciing duge st dung lam ddng dung moi dé 1am ting kha ning hoa

tan. Cac dung moi khéac c6 thé bao gom dau thuc vét, dau hat, va este cua ching.

Chét 1am dic hodc tao gel duoc st dung trong bao ché hdn dich dam dic, nhii
twong va hdn hop nhii trong hén dich dam dic @& 1am bién dbi tinh chat luu bién va tron
chay cua dich 1éng va ngén nglra phén tach va ling dong ciia céc tiéu phan hodc giot
thube. Thong thuong, chit 1am dic, chét tao gel, va chét chéng léng dugc phéan loai thanh
hai nhém, bao gém cac chit dang hat khong tan trong nuéc va céc polyme tan trong

nudc. BE bao ché ché pham h6n dich ddm dic ¢6 thé st dung dat sét va silica. Vi du vé
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céc hop chit nay bao gdm, nhung khong chi giéi han &, monmorilonit, bentonit, magie
nhdm silicat, va atapungit. Trong nhiéu nim, polysaccarit tan trong nuéc da dugc si
dung 1am chét tao gel-lam ddc. C4c polysaccarit dugc st dung phé bién bao gbm chiét
xut tu nhién cta hat gibng va tao bién hoic din xut xenluloza tdng hop. Vi du vé cac
hop chit nay bao gbm, nhung khéng chi gi6i han &, gdm guar; gdm hat cdy carop;
carageenan; alginat; métyl xenluloza; natri carboxymetyl xenluloza; hydroxyetyl
xenluloza. Céc dang chit chéng ling khac bao gdm tinh bt bién tinh, polyacrylat, rugu
polyvinylic va polyetylen oxit. Mot chét chdéng ling khac dic biéf hiru -dl_mg la gobm

xanthan.

Céc vi sinh vat ¢6 thé giy hu héng cho ché pham theo sang ché. Do d6, cac chét
bao quan c6 thé dugc st dung dé loai trir hodc 1am gidm téc dong cla cdc vi sinh vat. Vi
du v& cac chit bao quan bao gdm, nhung khong chi gi¢i han &: axit propionic va mudi
natri cua no; axit sorbic va mudi natri hodc kali cia né; axit benzoic va mudi natri cta no;
mubi natri cia axit p-hydroxybenzoic; metyl p-hydroxybenzoat; va 1,2-benzisothiazolin-

3-on.

Su ¢6 mét cua chét hoat dong bé mit thuong lam cho céc ché phﬁm chtra nudc bi
tao bot trong qua trinh tron va phun bing binh phun. Dé giam tao bot, chét chdng tao bot
thuong dugc bd sung vao giai doan sin xuét hodc trude khi nap vao binh chira. Thong
thuong, c6 hai loai chat chdng tao bot, bao gdm silicon va chit chéng tao bot khong phai -
silicon. Chét chéng tao bot silicon thudng duge bao ché & dang nhii twong nudc chira
dimetyl polysiloxan, trong khi do chét chéng tao bot khong silicon thudng duge bao ché
& dang dau khong hoa tan trong nudce, nhu octanol va nonanol, hogc silica. Trong ca hai
truong hop, vai tro cia chét chéng tao bot 1a dé dich chuyén chét hoat dong bé mit ra
khoi bé mit phan cach khi-nuée.

Chit “pht xanh” (vi du, chét bb trg, chét hoat dong bé mit, dung méi) ¢6 thé 1am
giam toan bd tac dong ctia ché phdm bao vé cy trdng d6i v6i méi trudng. Chét phi xanh
¢6 kha nang phéan huy sinh hoc va thuong ¢o6 ngudn gbe tu nhién vi/hodic bén vitng, vi du
¢6 ngudn gde tir thuc vat va dong vat. Vi du cu thé v& cac chit nay bao gbm: dau thuc

vat, diu hat, va este ciia chiing, bao gdm ca alkoxylalkyl polyglucosit.

Str dung
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Hop chét trir dich hai ¢6 cong thire (I) c6 thé duge bon vao khu vuc bat ky. Vi du
vé céc khu vue trong cdy c6 thé duoc bon bang hop chét nay bao gébm khu vuc trdng cd
linh lang, hanh nhan, téo, lua mach, d4u, cai dau, ngd, bong, cdy ho cai, rau diép, yén
mach, cam, ddu Ha Lan, tiéu, khoai tay, lda, la mién, dau tuong, dau tdy, mia, cu cai
duong, huéng duong, thude 14, ca chua, lda my, va céc cy trong c6 gia tri khac dang

sinh trudng hoic hat gidng cia chiing dahg dugc gieo.

Hop chét trir dich hai c6 cong thirc (I) ciing c6 thé duoc bén vao khu vuc trong _
cdy, nhu cay luong thuc ¢6 mat do dich hai thép (thdm chi thuc té co thé khong c6 su
xuét hién dich hai) ma c6 th gdy thiét hai kinh té cho céy trdng. Viéc stt dung céc hop
chét nay ¢ khu vuc gieo trdng s& tao ra lgi ich cho cay trdng dang duoc sinh trudng trén
khu vuc d6. Cac 1oi ich nay c6 thé bao gdm, nhung khéng chi gidi han &, hd tro cay trong
phat trién hé r& khée hon; hd trg cay trdng chdng chiu dugc diéu kién sinh truéng khéc
nghiét t&t hon, cai thién sirc khée cay tréng, léfn ting nang suit cay trdng (vi du, 1am ting
sinh khéi va/hodc 1am ting ham luong cic hop chét c6 gia tri), lam ting sttc manh cua
cdy trong (vi du, 1am ting qua trinh sinh truéng va/hodc lam dam 14), cai thién chét luong
cay trong (vi dy, 1dm ting ham lugong hodc thanh phan ctia mot s6 hop chét), va 1am ting
kha ning chéng chiu duoc céc diéu kién khic nghiét c6 ban chét sinh vat va/hodc phi sinh

vét cho cay trong.

Hop chét trir dich hai c6 cong thire (I) c6 thé dugc bén v6i amoni sulfat khi trong

cac thuc vat khac nhau do ¢6 thé tao ra céc lgi ich bo sung.

Hop chét trir dich hai ¢6 cong thire (I) ¢6 thé dugc st dung trén, trong, hodc xung
quahh cdy trdng da dugc bién dbi gen dé bidu hién cac tinh trang cu thé, nhu Bacillus
thuringiensis hodc cac chit doc diét dich hai khac, hodc cay tr@)ng biéu hién tinh khang
thude diét cd, hodc cay tréng chta “td hop” gen ngoai lai biéu hién chat doc diét dich hai,

khéng thubc diét cd, téng cuong dinh dudng, hodc tinh trang c6 1oi bét ky khéc.

Hop chét trir dich hai c6 cong thirc (I) c6 thé duoc bén vao 14 va/hodc cac bd phan
tao qué cua thuc vat dé kiém soat dich hai. Hop chét nay s& tiép xuc truc tiép v61 dich hai
hodc dich hai s€ ti€u thu hop chét khi an thuc vat hodc hit nhua cdy.

Hop chét trir dich hai ¢6 cong thic (I) cling c6 thé duoc bén vao dat, va khi d6

dich hai 3n than va ré c6 thé duoc kiém soat. RE ¢o thé hép thu hop chét nay, nho do van
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chuyén hop chét nay 1én cac phan 14 cta thuc vat dé kiém soat dich hai hut nhua cay va

an phan trén mat dat cta ciy.

Su phén bb hé théng ciia hop chét trir dich hai & cay trong c6 thé duogc sir dung dé
kiém soat dich hai trén rﬁ@t bd phén cia cdy trong bang cach phun (vi du bang céch xit
khoanh viing) hop chit trir dich hai ¢6 cong thie (I) 1én mot bd phan khéc cia cdy trdng.
Vi du, dé kiém soat dich hai 4n 14 c6 thé tu6i nho giot hodc phun theo luéng, xu ly dét

truée hodc sau khi bén dt, hodic xtr Iy hat gidng trudc khi trdng.

Hop chit trir dich hai ¢6 cong thire (I) ciing c6 thé duge sit dung v6i thude moi.
Thong thuong, thudc mdi duoc dit trén mit d4t & noi mdi c6 thé tiép xuc va’hoac bi thu
hit voi thude moi. Thude mdi cling co thé duge bén 18n bé mait cia tdoa nha (bé mat
ngang, doc, hodc nghiéng) noi kién, méi, gian, va rudi, co thé tiép xuc va/hodc bi thu huat
v6i thube mdi.

Hop chét trir dich hai c6 cong thirc (I) c6 thé duge bao ché dué6i dang vién nang.
Du6ng kinh cuia vién nang nay c¢6 thé nim trong khoang tir 100nm dén 900nm hozc nim

trong khoang tir 10pm dén 900pm.

Hop chét trir dich hai ¢6 cong thire (I) ¢6 thé duoc bon vao trang cta dich hai. Do
kha nang khang thudc dic biét cia trimg & mot s6 loai dich hai, nén viéc phun nhéc lai
hop chét trir dich hai ¢6 cong thire (1) ¢6 thé 1a cén thiét dé kiém soat du tring m&i xuét
hién.

Hop chét trir dich hai c¢6 cong thire (I) c6 thé dugc bon duéi dang ché phdm xir Iy
hat giéng. Qu4 trinh xir Iy hat giéng c6 thé dugc 4p dung cho tit ca cac loai hat gidng,
bao gdm ca hat gidng cua cay trong da dugc bién dbi gen dé biéu hién cac tinh trang cu
thé. Vi du vé cac tinh trang niy bao gdm giéng cay trdng biéu hién protein gy doc cho
dich hai khong xuwong séng, nhu Bacillus thuringiensis hodc cac chit doc diét dich hai
khac, gidng cdy trong biéu hién kha ning khéng thubc diét co, nhu hat “Roundup Ready”,
hodc gibng cdy trong chira “t6 hop” gen ngoai lai biéu hién chit doc diét dich hai, khing
thube diét co, tang cuong dinh dudng, chiu han, hodc tinh trang c6 loi bét ky khéc. Hon
nita, qua trinh x@r ly hat giéng bang hop chit trir dich hai ¢6 cong thire (I) ¢6 thé con lam
tang kha ning chiu dugc diéu kién khéc nghiét cho cy trong. Diéu nay gitip cho ciy
trdng khée manh va cho ning suét cao hon khi thu hoach. Théng thudng, hop chét trix

dich hai c¢6 cong thiic (I) dugc sir dung véi ham hiqng nam trong khoang tur 1g dén
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SOOg/ 100000 hat gidng dé thu dugc hiéu qua cao hon, t6t hon néu hop chat trir dich hai
¢6 cong thirc (I) duge st dung véi ham luong nam trong khoang tir 10g dén 1002/100000
hat gidng dé thu duge hiéu qua cao hon nita, t5t hon nita néu hop chét trir dich hai c6
cbng thue (I) dugce sit dung véi ham luong nam trong khoang tlr 25¢g dén 75g/100000 hat

gidng dé thu dugc higu qua cao nhét.

Hop chét trir dich hai ¢6 cong thirc (I) ¢ thé duge bon véi mot hodc nhiéu hoat

chét dé cai tao dat.

Hop chét trir dich hai c¢6 cong thic (I) ¢6 thé dugc st dung dé kiém soat vat noi ky
sinh va vt ngoai ky sinh trong linh vuc tht y hodc cham soc dong vat khong phai ngudi.
Hop chét trir dich hai ¢6 cong thire (I) ¢6 thé duoc stir dung qua dudng miéng dudi dang
bao ché vién nén, vién nang, thube uéng, thubc cdm, va boi qua da ¢ dang thudc tim,
thube xit, thudc phun, thudc thdm, va thudc ric, va st dung theo dudng tiém truyén, vi du

thuoc tiém.

Hop chét trir dich hai c6 cong thite (I) cling c6 thé dugc st dung trong linh vuc
cham soc vat nuoi, vi du gia stc, clru, lon, ga, va ngéng. Hop chét trir dich hai cé cong
thire (I) cling co thé dugc st dung trong linh virc chim séc thi nudi trong nha, nhu ngua,
ch6, va meéo. Cac dich hai cin kiém soat bao gdm bo chét va ve thuong ky sinh va gy
bénh trén cac dong vit nay. Cac ché phém chira hop chét trir dich hai ¢6 cong thic (I)
duoc str dung qua dudng miéng cho dong véat bang nudc udng hogc thirc an. Liéu luong

va dang bao ché 13 phu thudc vao loai dich hai can diét.

Hop chét trir dich hai ¢6 cong thic () cling duoc sir dung dé diét giun ky sinh, dic

biét 1a giun ky sinh & rudt ciia cac dong vét néu trén.

Hop chét trir dich hai c6 cong thirc (I) cling ¢6 thé dugc str dung trong cdc phuong
phép diéu tri cham séc sire khoe cho ngudi. Céc phuong phap nay bao gbm, nhung khong
chi giéi han &, dung qua duong miéng dudi dang bao ché vién nén, vién nang, thubc
ubng, thubc cdm, va thube bdi qua da.

Hop chét trir dich hai c6 cong thire (I) cling ¢6 thé duoc boén vao dich hai xam lan.
Trén toan thé giéi khi dich hai di thuc sang mot mdi trudng nao d6, né s& tro thanh loai
xam 14n méi trong mai truong nay. Hop chit trir dich hai c6 cong thire (I) ciing c6 thé

duoc st dung d€ ki€m soét cac loai dich hai méi xdm lan sang moi trudng mai.
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Do d6, dua vao cac bang va phan mo ta néu trén, cdc phuong 4n cta sang ché bao

1. Hop chét trir dich hai ¢6 cong thie (I):

R8
R’ RO
R6 >—:N R10
N. N/ Q R13
RS ; , [ \ )3\ I\;l/
R4 R R R1 Ril R12

@
trong do:
(A)RY, R R3, RY R’ R% R7, R, va R" doc 1ap véi nhau dugc chon tir nhém bao
gém H, F, Cl, Br, I, CN, NO,, OH, (C;-Cy) alkyl, (C,-Cy) alkenyl, (C;-Cy)haloalkyl, (C;-
C,) alkoxy, (C1-C4)haloalkoxy, va (C;-Cg)xycloalkyl,

trong d6 mdi alkyl, alkenyl, haloalkyl, alkoxy, haloalkoxy, va xycloalkyl, tiy y
duoc thé bﬁing mot hodc nhiéu phén ttr thé doc lap dugc chon tir nhém bao gf?)m F, Cl, Br,
I, CN, NO,, OH, (C;-C,) alkyl, (C,-C4) alkenyl, (C;-Cy)haloalkyl, (C;-Cy) alkoxy, (Ci-
Cy)haloalkoxy, va (C;-Cg)xycloalkyl

t5t hon néu, R' R% R®, RY, R®, R7, R®, R, R, R", va R 1a H, va R’ 1a (Cy-
Cy)haloalkoxy, tham chi tt hon nita néu R’ 1a OCF3 hodc OCF,CF3; |

(B)R*1a H;

(C) L dugc chon tir nhém bao gdm

(1) lién két ndi nguyén tir nito v6i nguyén tir cacbon trén vong, va

(2) (C-Cy) alkyl, trong d6 alkyl nay tuy y dugc thé bang mot hodc nhidu phan tir
thé doc 14p dugc chon tir nhém bao gf’.)m F, Cl, CN, OH, va oxo

5t hon néu L 1a lién két hogc L 1a -CH,CHy-;

(D) R" va R"? dgc 1ap v6i nhau dugc chon tir nhom bao gom H, (Ci-C) alkyl,
(C,-C4) alkenyl, (Cy-C,) alkenyloxy, (C,-C4) alkynyl, (C,-Cy) alkynyloxy, (Ci-
Cy)haloalkyl, (C;-C,) alkoxy, (C;-Cy)haloalkoxy, (C3—C6)Xycloalkyl, (C5-Cg)xycloalkoxy,
(Cs-Ce)xycloalkenyl, (Cs-Cg)xycloalkenyloxy, ((C;-C4)  alkyl)((Cs-Ce)xycloalkyl),
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C(O)(C1-Cy) alkyl), ((C-Cy) alkyl)C(O)(C1-Cy) alkyl), va ((C1-Cy) alky)C(O)O((Cy-
Cy) alkyl),

trong d6 mdi alkyl, alkenyl, alkenyloxy, alkynyl, alkynyloxy, haloalkyl, alkoxy,
haloalkoxy, xycloalkyl, xycloalkoxy, xycloalkenyl, va xycloalkenyloXy, thy v dugc thé
br?lng mot hodc nhiéu phﬁn tr thé doc 1ap dugc chon tir nhém bao gém F, Cl, Br, I, CN,
NO,, OH, va oxo;

(E) R” 1a di vong, trong d6 di vong ndy dugc chon tr nhém bao gb6m
dihydrofuranyl, furanyl, indazolyl, indolyl, imidazolyl, isoindolyl, isothiazolyl,
isoxazolyl, oxadiazolyl, oxazolyl, pyrazolinyl, pyrazolyl, pyrolyl, tetrazolyl, thiazolyl,
thienyl, triazinyl, va triazolyl,

trong d6 mdi di vong tiy y dugc thé bang mot hoic nhiu phén tir thé doc 1ap
dwoc chon tir nhém bao gdm oxo, (C;-Cy) alkyl, C(0)O(C;-Cy) alkyl, phenyl, va pyridyl,

trong d6 mdi phenyl tity y duoc thé bang mét hoic nhiéu phéan tir thé R, doc lap
dwoc chon tir nhém bao gém F, Cl, Br, I, (C;-Cy) alkyl, (Cy-C4) alkoxy, va (C;-
Cy)haloalkoxy

tdt hon néu, R 1a dihydroturanyl, imidazolyl, isoxazolyl, oxadiazolyl, oxazolyl,
pyrazolyl, thienyl, hodc thiazolyl dugc thé br?mg mot hoac nhiéu phén ttr thé dugc chon tir
nhém bao gdbm oxo, CHs, CH(CH;)CH,CH(CHj;) 2, C(O)OCH,CH3, phenyl, va pyridyl
cling dugc thé béng mot hodc nhiéu ph?m ttr thé R, dugc chon tir nhém bao gém F, Cl,
CH3, CH2CH3, CH(CH3) 2, OCH3, va OCF3,

(F) Q dugc chon tir nhém bao gébm O va S; va

mubi cong hop axit nong dung, din xuit mudi, solvat, ddn xudt este, tinh thé da
hinh, chit ddng vi, chit ddng phén lap thé duoc rira giai, va chét ddng phan hd bién cia
- hop chét trir dich hai c6 cong thie (I).

2. Hop chét theo phuong 4n 1, trong d6
(A)RLREL R RL R RE R, R, vaR 1a H;
(B)R*1aH;

(C) L duge chon tir nhém bao gdm

(1) lién két noi nguyén tr nito v4i nguyén tr cacbon trén vong, va
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(2) (C-Cy) alkyl;
(D)R" vaR" 1a H;
(E) R” 1a di vong, trong d6 di vong nay dugc chon tir nhém bao gém

dihydrofuranyl, imidazolyl, isoxazolyl, oxadiazolyl, oxazolyl, pyrazolyl, thiazolyl, va

thienyl,

trong d6 mdi di vong tiy ¥ duoc thé bing mdt hoic nhidu phan tir thé doc 1ap

duogc chon tir nhém bao g5m oxo, (C1-Cy) alkyl, C(O)O(C;-Cy) alkyl, phenyl, va pyridyl,

trong d6 mdi phenyl tily ¥ dugc thé bang mot hodc nhidu phan tir thé R, doc lap
dugc chon tir nhém bao gém F, Cl, (C;-Cy) alkyl, (C;-C,) alkoxy, va (C;-Cy)haloalkoxy;
va

(F) Q duge chon tir nhém bao gbm O va S.

3. Hop chit theo phuong 4n 1, trong d6 hop chat nay dugc chon tir nhém bao gém

cac hgp chat sau:

Hop chat Céng thite ciu tao

=N N
F o | N
F N - ~ O /[\/
> /@ \N//\ @ J N cH,
3 (@] — 2N H /
' T

\
cl
—N
F>£ N Q\\ /@N
N N
F4 i O@ N) N cl
| H CI\©
/=N N
) F>Z N, ~ O\X\ l ,N
F N AN cH
FS © N H ’

| F
—N
F /= o p
F N. ~ | ,N
°N N
Fé FXO/@ )\Q\N)LN CH;
H >:</
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F8
F9
CHs
= =
NN . SN
F10 F">o \//f \\\/\N N
H 4 \
N
F [\ 0 A
FX L NN )\ |\N'N
" (@] /// ~N l’j CH3
F11 H o e
CH,
F /:N O \N
F>< N, ~ ~ l ,
F N \ )\\ N
F12 o 7

F13
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/=N N\
F R F N\ ps o l /N
N N
Fl4 F%Xo NN cl
F H
Cl
/=N N
F F F N. 2~ gx\ ‘ N
F%O N N ﬁ N CHs .
F15 F H Q
CHs
—N
F / O | \N
F. \_F W/N\ V7 ~ I\/
N \ )L\ N
B N CH
F16 F?/\O/Ky N} @ s
F
F =N 0 N
E F /\\ N\ O~ ~ l ,N
F% J/\ . | PN o,
HC
/~N N
Fﬁ)<o D \\/\N N en,
F18 } o H
HsC
CH,
- =N 5 N
F%F N, 7 I |N,
F19 F o) ’ NN O~-CHj
H 5
F20
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ZT nLP
ZT <
O“\/ “\/ MH &/ MH \>\ O“/\ O“ﬁ
ZT o o ZT , ZT
(@]
zT O™, ZT O o ZT
:/ Z <7\ Z7N <7\ Z7N Z N\ - -
Vi 4 Z )
. | B [ = oz L L
ﬁN\ ,FN - L FN z z
o A A m , , o) O
@) @) O O @)
"X “A “A “K " “7 “A “A
oy W T uoyy o oy o b
— o on < b ° S S
o [o\] o o o o o o
[ oy fy F F F e A
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F29
CHs
=N o Nx
F. F N\ ~ )\\N
F30 FXO/Q/ . »\N i:
0
=N o N/\§
Fl N # v
F31 FXO/Q/ N )LH z/ \
=N o N/\§
F , \
F32 FFX /®/ "\ »\N)\N
(@) — H / \N
_/
=N o N/\§
. F \
F33 |:>K NS »\N)\NE
(0] H / \
=N
N NN
R F N O \ HsC
F34 FF%O N H)&\M}\ NE >>\CH3
—N
F F F N/\—_/ i&\ N\/?
F35 F%O/Q/ N N N '
F O
/__"N N/O\
F F N O \ N
FXO/Q/ W N)X\N § o
F36 N H

CH,
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F37
E
F38 F
F39 H 7\
0
/
HsC
—N -0
; = N
|:>< //\ N, O \ /N
FNG N )&N CH,
F40 = N H
HsC
CH,
—N _0
£ F /= o N N
F41 F 0 No N
H
H CHy
o)
. /:N N/O\
F O N
N\N/ )X\ \ /)
F42 F™ o N H Cl
H o g
F /=N N~
F O N
N\N/ )X\ \ /
F
F43 O NN o
H
Cl
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0
= /:N o N \N
F N ~ \
F44 F>< N >LN CHs
O N H
H
0
N N“
F F N. ~ Q \ /N F
F45 F™ o N N O\éF
H
H F
N
F N o S °ON
F N\ 7 ~ )&\ —
e N \ N CHs
(@] \// H H
F46
o
/
HsC
—N AN
= F NN, )~ o S N
N (/T* S
FXO { \\\)\N»\N/ CHs
F47 = yoof
H4C
N
i . N/:N \ 0 S \N
AN NN )L\ S
> [ N Cl
H  al
N
F N o S °N
F N\N/ )\\ —
N CH3
F49 F o N N
H
F [N Q N\/\>
F50 F S

F51
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F52

F N\N/
F™ ™o
F53 F™ o
F N\N/
F54
F" ™o
F55
N, P
F N NT N
F56 0 . H H
HsC
CH
N
O/
FF N/:tj i\\ = °
F57 e N NN CH,
(@] H H
HsC
CH
N
O/
= /:N (0] _ (0]
F58 F N\N/ )LN CH,4
F" o N H CHs
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F59
F60
761
F62
F63
0
/
HaC
A
FN ®) S \N
Fh N_ - M
F64 FX N N
o) H g
A\
e F N/: N l | N
e
F65 X N
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4. Hop chét theo phuong 4n 1, trong d6 hop chét nay dugc chon tir nhém bao gdm

cac hop chét sau:

Hop chit Cong thirc ciu tao
i . N/—_—. N
N
P1 FXO/Q/ N
F>< N o 2
P2 F™ o N

L
FN\ N \
6 _
3 % N

H4C
F /= N)\ o ¢ o
F NN 2 — =
S N i CH,
P4 O = ﬁ H
H,C
CHs
s
_N
_F N/:N 5 © o
N —
P5 |=>< N )LN CHs,
o) N H
H
H,C
OH
N
—N -
F F N/—/ Q 7 °
F6 FX N )LN CHs
o N H
H CHs
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CH,
N
—N o)
[— o)
F F NN /)\ ~ Q —
/ N CH
P7 F \ N 3
O = A H
\—
CH;
_ N
FF N/:N o 9
. P _
P8 SN /®/ N My cl
o) NT N
H R
Cl A\

5. Ché pham trir dich hai, chtra hop chat theo phuong an béat ky trong sd céc
d f=] o
ohucng 4n 1, 2, 3, hodc 4, trong d6 ché pham nay con chira mot hodc nhi€u hoat chat

khac.

6. Ché phém trir dich hai theo phuong an 5, trong dé hoat chét nay dugc chon tir

nhém hoat chét alpha.

7. Ché pham trir dich hai theo phwong 4n 5, trong d6 hoat chét nay dugc chon tir
N-(3-clo-1-(pyridin-3-yl)-1H-pyrazoi-4-yl)-N-etyl-3-((3,3,3-triflopropyl)thio)propanamit,
1,3-diclopropen, chlorpyrifos, chlorpyrifos-metyl, hexaflumuron, metoxyfenozit,

noviflumuron, spinetoram, spinosad, sulfoxaflor, va sulfuryl florua.

8. Ché pham tirir dich hai, chira hop chét theo phuong 4n bét ky trong sd céc
phuong 4n 1, 2, 3, hoic 4, trong &6 ché pham nay con chira hoat chét ¢6 co ché tac dung

dac hiéu.

9. Ché phém trtr dich hai theo 7, trong d6 hoat chét c6 co ché tac dung dic hiéu

nay duogc chon tir nhom hoat chét ¢6 co ché tac dung dic hiéu alpha.

10. Ché phim trir dich hai theo theo phuong 4n bat ky trong sb cac phuong 4n 5, 6,
7, 8, hodc 9, trong d6 ty 1€ khéi lwong cia hop chét trir dich hai ¢6 cong thirc (I) va hoat
chit khac 1a.(a) 100:1 dén 1:100; (b) 50:1 dén 1:50; (c) 20:1 dén 1:20; (d) 10:1 dén 1:10;
(e) 5:1 dén 1:5; (f) 3:1 d&én 1:3; (g) 2:1 dén 1:2; hodc (h) 1:1

11. Phuong phép kiém soat dich hai, bao gdm budc bén vao khu vuc can kiém
soat dich hai, Iugng hitu hiéu trir dich hai cda hop chét theo phuong 4n bat ky trong sd

cac phuong 4n 1, 2, 3, hodc 4.
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12. Phuong phap kiém soat dich hai, bao gdm budc bén vao khu vuc can kiém
sodt dich hai, luong hitu hiéu trir dich hai ctia ché phdm trir dich hai theo phuong 4n bét

ky trong s cac phuong 4n 5, 6, 7, 8, 9, hoic 10.

13. Hop chat theo phuong 4n bét ky trong sd cac phuong 4n 1, 2, 3, hoéc 4, hoac
ché phém trir dich hai theo phuong an bét ky trong sb cac phuong én 5, 6, 7, 8, 9, hodc
10, trong d6 hop chit nay & dang mudi cong hop axit ndng dung.

14. Hop chét theo phuong 4n bt ky trong sd cac phuong 4n 1, 2, 3, hoic 4, hoic
ché phém trir dich hai theo phuong an bat ky trong sb cac phuong 4n 5, 6, 7, 8, 9, hodc

10, trong d6 hop chat nay & dang din xuat mubi.

15. Hop chét theo phwong 4n bt ky trong sb cac phuong 4n 1, 2, 3, hodc 4, hoic
ché phadm trir dich hai theo phuong 4n bit ky trong sb cac phuong 4n 5, 6, 7, 8, 9, hodc
10, trong d6 hop chit nay & dang solvat.

16. Hop chat theo phuong 4n bit ky trong s6 cac phuong 4n 1, 2, 3, hodc 4, hodc
ché phém trr dich hai theo phuong an bat ky trong 36 cac phuong 4n 5, 6, 7, 8, 9, hoéc

10, trong d6 hop chat nay & dang dan xut este.

17. Hop chét theo phwong 4n bit ky trong s6 cic phuong 4n 1, 2, 3, hoic 4, hoic
ché phém trir dich hai theo phuong an bét ky trong sb céc phuong an 5, 6, 7, 8, 9, hodc
10, trong d6 hop chit nay & dang tinh thé da hinh.

18. Hop chat theo phuong 4n bit ky trong s6 cac phuong 4n 1, 2, 3, hoic 4, hoic .
ché phém trtr dich hai theo phuong an bét ky trong sb céac phuong 4n 5, 6, 7, 8, 9, hodc
10, trong d6 hop chét nay chira doteri, triti, va/hodc Hc.

19. Hop chét theo phuong 4n bat ky trong sb cac phuong 4n 1, 2, 3, hodc 4, hoidc
ché phém trir dich hai theo phuong én bét ky trong sb cac phuong an 5, 6, 7, 8, 9, hodc
10, trong d6 hop chat nay & dang mét hodc nhiéu chit ddng phan lap thé.

20. Hop chat theo phuong 4n bit ky trong s6 cac phuong 4n 1, 2, 3, hodc 4, hodc
ché phdm trr dich hai theo phuong 4n bét ky trong s6 cac phuong 4n 5, 6, 7, 8, 9, hoic
10, trong d6 hop chat nay & dang chit ddng phan 1ap thé dugc phén tach.

21. Ché phim trir dich hai theo phuong 4n bét ky trong s6 cac phuong an 5, 6, 7,

8, 9, hoac 10, trong do ché phém trir dich hai nay con chira mdt hoat chét khac.
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22. Ché phim trir dich hai theo phuong 4n bét ky trong sb cac phuong 4n 53, 6, 7,

8, 9, hodc 10, trong do ché phém trir dich hai ndy con chtra hai hodc nhiéu hoat chit khac.

23. Ché phim trir dich hai theo phuong an bét ky trong sb cac phuong 4n 5, 6, 7,
8, 9, hoic 10, trong d6 hoat chit niy c6 co ché tic dung khac véi co ché tac dung cta hop

chét trir dich hai ¢6 cong thuc (I).

24. Ché pham trir dich hai theo phuong 4n bét ky trong_sé cac phuong an 5, 6, 7,
- 8, 9;hodc 10, trong dé ché phém trir dich hai nay chtra hoat chét co tac dung diét ve, diét
tao, diét Au tring, diét khudn, diét nm, diét co, diét con trung, diét nhuyén thé, diét giun

tron, diét dong vt gam nham, va/hodc diét virut.

25. Ché pham trir dich hai theo phuong 4n bét ky trong s cac phuong 4n S, 6, 7,
8, 9, hodc 10, trong do ché phém trur dich hai nay chira hoat chét 1a chat gy chan an, chét
dudi chim, chét gdy vO sinh, chdt an toan diét co, chit thu hat cén trung, chit dubi con
tring, chit dudi dong vat ¢6 vi, chat giy rbi loan giao phéi, chét kich thich sinh trudng

thuc vat, chit didu hoa sinh trudng thuc vat, va/hoic chét hiép dong.

26. Ché phém trir dich hai theo phuong &n bat ky trong sb cac phuong an 5, 6, 7,

8, 9, hodc 10, trong d6 ché phdm trir dich hai nay chira hoat chat 14 chét trir sau sinh hoc.

27. Ché pham trir dich hai theo phuong 4n bét ky trong s cac phuong 4n 5, 6, 7,
8, 9, hodc 10, trong dé6 ty 1€ khéi luong cua hop chét trir dich hai ¢c6 cong thire (I) va hoat
chét khac ndm trong khoang tir 100:1 dén 1:100.

28. Ché pham trir dich hai theo phuong an bat ky trong sd cac phuong 4n 5, 6, 7,
8, 9, hodc 10, trong do ty 1€ khéi lugng cua hop chét trir dich hai ¢ cong thue (I) va hoat
chit khac nam trong khoang tir 50:1 dén 1:50.

29. Ché pham trir dich hai-theo phuong an bat k¥ trong sé céc phuong 4n 5, 6, 7,
8, 9, hodc 10, trong d6 ty 1¢ khdi luong cua hop chét trir dich hai ¢6 cong thue (I) va hoat
chét khac nim trong khoang tir 20:1 dén 1:20

30. Ché pham trir dich hai theo phuong an bét ky trong sd cac phuong 4n 5, 6, 7,
- 8,9, hodc 10, trong do ty 1€ khéi lugng cua hgp chét trir dich hai ¢ cong thire (I) va hoat
chét khac nam trong khoang tir 10:1 dén 1:10.
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31. Ché pham trir dich hai theo phuong 4n bét ky trong sb cac phuong 4n 5, 6, 7,
8,9, hodc 10, trong d6 ty 1¢ khdi lugng cua hop chét trir dich hai ¢6 cong thie (I) va hoat
chat khac nam trong khoang tir 5:1 dén 1:5.

32. Ché pham trir dich hai theo phuong dn bét ky trong sb cac phuong 4n 5, 6, 7,
8, 9, hodc 10, trong d6 ty 18 khéi lugng ctia hop chét trir dich hai c¢6 cong thire (I) va hoat
chit khac ndm trong khoang tir 3:1 dén 1:3.

33. Ché pham trir dich hai theo phuong 4n bét ky trong sb cac phuong 4n 53, 6, 7,
8, 9, hodc 10, trong d6 ty 18 khéi lugng ctia hop chét trir dich hai c6 cong thie (I) va hoat
chét khac nim trong khoang tir 2:1 dén 1:2.

34. Ché pham trir dich hai theo phuong 4n bét ky trong sb cac phuong 4n 5, 6, 7,
8, 9, hodc 10, trong do ty 1€ khdi lugng cua hop chét trir dich hai ¢ cong thire (I) va hoat

chét khac nam trong khoang tir 1:1

35. Ché phim trir dich hai theo phuwong 4n bat ky trong sb cac phuong 4n 5, 6, 7,
8, 9, hodc 10, trong d6 ty 18 khéi lugng ctia hop chét trir dich hai c6 cong thic (I) va hoat
chit khac nim duoc xac dinh 12 X°Y; trong d6 X 1a phén khéi lugng cua hop chét trir dich
hai ¢6 cong thtre (I) va ¥ 12 phan khéi luong ciia hoat chét khac; va phan khéi luong X 1a

0 <X <100 va phan khéi lugng Y13 0 < ¥ < 100; va X va Y dugc chon tir Bang C

Bang C
100 | XY XY XY
50 | XY | xy | XY XY | Xy
20 | xY XY | XY XY XY
o§° 15 XY | Xy XY | Xy | Xy
S 10 | Xy XY
R 5 | XY | XY | XY Xy
2= 3 [ xy | xv XY | XY XY | XY | XY
FERAN
Ex| 2 | xv xy | XY Xy XY
S xy | xy | xy | xy| xy | xy | Xy | Xy | XY
1 2 3 5 10 15 20 50 100
Hop chat trir dich hai c6 cong thire (I)
(X) Phan khéi heong

36. Ché phim trir dich hai theo 35, trong d6 khoang ty 1¢ khéi luong cia hop chét
trir dich hai c6 cong thire (I) va hoat chit khac duge xac dinh 1a X;:Y; dén XY, va X; >
Y] va XZ < Yg.
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37. Ché phém trir dich hai theo 35, trong d6 khoang ty 1€ khéi lugng cia hop chit
trir dich hai c6 cong thire (I) va hoat chét khac duge xdc dinh 1a X;:Y; dén X,:¥5; va X; >
Y, 1 Vé)(g >7Y. 2.

38. Ché phim trir dich hai theo 35, trong d6 khoang ty 1& khéi Iuong ciia hop chét
trir dich hai ¢6 cong thirc (I) va hoat chit khac dugc xac dinh 13 X;:Y; dén XY, va X; <
Y, 1 va X < Y 2.

39. Ché pham trir dich hai theo 35, trong d6 ché phim nay 14 ché phim hiép dong.

40. Phuong phép theo phuong an 12, trong d6 dich hai nay la dich hai chan khép
{Arthropoda).

41. Phuong phap theo phuong an 12, trong d6 dich hai nay 1a dich hai than mém
(Meilusca).

42. Phuong phap theo phuong én 12, trong d6 dich hai nay 1a dich hai giun tron
(Nematoda).

43. Phuong phéap theo phuong an 12, trong d6 dich hai nay 1a kién, rép vimg, bo
canh cung, bo dai dudi, gidn, dé, su tai, bo chét, rudi, chau chiu, sau cudn 14, ran, cio
cao, ve, sdu budm, giun tron, bo vay, rét, mbi, bo tri, bét, ong bép cay, va’hoac rudi tréng.

44. Phuong phéap theo phuong 4n 12, trong d6 ving can kiém so4t 12 ving trong co
linh lang, hanh nhan, tdo, la mach, dau, céi dau, ngo, bong, cdy ho cai, rau diép, yén
mach, cam, ddu Ha Lan, tiéu, khoai tdy, lta, lGa mién, dau tuong, dau tay, mia, cu cai
dudng, hudng duong, thudc 14, ca chua, lda my, va céc ciy trong c6 gia tri khac dang
sinh trudng hodc hat gidng cta ching dang dugce gieo.

45. Ché phdm trir dich hai theo phuong 4n bt ky trong sb cac phuong 4n 5, 6, 7,
8,9, hoac 10, trong d6 ché phém trir dich hai nay con chtra amoni sulfat.

46. Phuong phéap theo phuong &n 12, trong d6 vung can kiém soat 12 viing trong
cdy duoc cai bién gen dé bidu hién cac tinh trang cu thé.

47. Phuong phdp theo phuong an 12, trong d6 bude bon dugce thuc hién cho 14
va/hodc bo phén tao qua cia thuc vat.

48. Phuong phép theo phuong an 12, trong d6 bude bon duge thuc hién cho dat.
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49. Phuong phép theo phuong an 12, trong d6 bude bon dugc thyc hién bang cach
tw6i nho giot, phun theo ludng, hodc xt Iy d4t trude hodc sau khi bén dit.

50. Phuong phép theo phuong an 12, trong d6 budc bén duoc thuc hién cho 14
va/hodc bd phén tao qua cua thuc vat, hodc xir ly hat giéng trudce khi tréng.

51. Ché phim trir dich hai, chtra hop chit theo phuong an bit ky trong sb cac
phuong 4n 1, 2, 3, hodc 4, va hat gidng.

52. Phuong phép bao gdm budc bén hop chat theo phuong 4n bat ky trong s cac
phuong an 1, 2, 3, hodc 4, hodc ché phﬁm trir dich hai theo phuong an bét ky trong sb cac
phuong an 5, 6, 7, 8, 9, hodc 10, vao hat giéng.

53. Phuong phap bao gém budc bén hop chét theo phuong 4n 1, 2, 3, hodc 4, vao
khu vuc sinh sdng ctia dong vét khong phai ngudi dé kiém soat vat ndi ky sinh va/hoic
vat ngoai ky sinh.

54. Phuong phép didu ché ché pham trir dich hai, bao gbm budc trén hop chit theo
phuong an bat ky trong sb cac phuong 4n 1, 2, 3, hodc 4, véi mot hodc nhiéu hoat cht.

Céc tiéu d8 trong tai liéu nay chi nham muc dich thuan lgi va khong dugc st dung
@8 mo ta phan bat ky ciia sang ché nay.

Bang 2. Cong thirc cdu tao va phuong phap didu ché hop chit F
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Bang danh gia hiéu lwe kiém soat sdu xanh da lang, sau
xanh hai ngo va sau do hai cdi bap
.2 : Tiéu chuan
A , oA 1k
% Kiém soat (hodc gy chét) dénh gi
50-100 A
Nim trong khoang tir 0 dén 50 B
Khong thir nghiém C
Hoat tinh khong duoc ghi nhan trong thir
o \ D
nghiém sinh hoc nay
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Bang danh gia hiéu lwc kiem soat rép dao va muoi vian

% Kiém soat (hoic gy chét) T;‘I‘l;};:“

80-100 A

Nam trong khoang tir 0 dén 80 B

Khéng thir nghiém C

Hoat tinh khong dugc ghi nhén trong thir
nghiém sinh hoc nay D
Bang ABC: Két qua thir nghiém sinh hoc
Hop chat Con trung
Sau Sg;“ Sau i
xanh hai xanh Rép | Mudi
da s hai dao van
lang o ngd
bap

" F1 D D C C D
F2 D D C C D
F3 A A C D A
F4 A A C B A
F5 A A C D A
F6 A A C D A
F7 A A C B A
F8 D A C C D
F9 A A C B A
F10 A A C C D
F11 A A C D A
F12 A A C B A
F13 A A C D A
F14 A A C B A
F15 A A C B A
F16 A A C D A
F17 A A C B A
F18 A A C B A
F19 A A C B A
F20 A A A C C
F21 A A A C C
F22 A A A C C
F23 A A A C C
F24 A A A C C
F25 A A A C C
F26 A A A C C
F27 A A A C C
F28 A D C C C
F29 A A A C C
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Q

O

@)

A

@)

A

F30
F31
F32
F33

F34
F35
F36

F37
F38
F39
F40
F41

F42
F43

F44
F45

F46
F47
F48
F49
F50
F51
F52
F53
F54
F55
F56
F57
58
F59
F60
F61
F62
F63
F64
F65

P3

P6
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YEU CAUBAO HOQ

1. Hop chét trir dich hai c6 cong thirc (I)

R’ RS
R6
N
R5
R* R?

trong do:

(A) Rl, R% R, R4, R’, R6, R’, R, va R doc 1dp véi nhau dugce chon tir nhém bao
gém H, F, CL, Br, I, CN, NO,, OH, (C;-C,) alkyl, (C,-Cy) alkenyl, (C;-Cy)haloalkyl, (C;-
C,) alkoxy, (C;-Cy)haloalkoxy, va (C;-Cg)xycloalkyl,

trong d6 mdi alkyl, alkenyl, haloalkyl, alkoxy, haloalkoxy, va xycloalkyl, tuy y
dugc thé béng mot hoac nhiéu phén t thé déc 14p duoc chon tir nhém bao gém F, Cl, Br,
I, CN, NO,, OH, (C;-C,) alkyl, (C,-Cy) alkenyl, (C;-Cyhaloalkyl, (C;-Cy) alkoxy, (C;-
Cy)haloalkoxy, va (Cs;-Cg)xycloalkyl

tdt hon néu, R' R%, R3, RY, R® R, R, R, R, R", va R” la H, va R’ 1a (Cs-
C,)haloalkoxy, thdm chi tdt hon nita néu R 1a OCF; hoic OCF,CF3;

(B)R*1a H;

(C) L dugc chon tir nhom bao gdm

(1) lién két ndi nguyén tir nito v6i nguyén ti cacbon trén vong, va

(2) (C;-Cy) alkyl, trong d6 alkyl nay tuy ¥ duoc thé bing mot hogc nhiéu phén
thé doc 1ap dugc chon tur nhém bao gém F, Cl, CN, OH, va oxo

t5t hon néu L 1a lién két hoic L 14 -CH,CH,-;

(D) R va R? doc 18p v6i nhau duge chon tir nhom bao gém H, (C4-Cy) alkyl,
(C,-C4) alkenyl, (C,-C4) alkenyloxy, (C,-C4q) alkynyl, (C,-C,) alkynyloxy, (C;-
Cyhaloalkyl, (C;-C,) alkoxy, (Ci-Cy)haloalkoxy, (Cs-Ce)xycloalkyl, (Cs-Cg)xycloalkoxy,
(C5-Cg)xycloalkenyl, (Cs-Cg)xycloalkenyloxy, ((C;-Cy4)  alkyl)((Cs-Cg)xycloalkyl),

-171-



33889

C(O)((Cy-Cy) alkyl), ((Ci-Cy) alky)C(O)(Cy-Cy) alkyl), va ((Ci-Cy) alkyDC(O)O((Ci-
Cy) alkyl),

trong d6 mdi alkyl, alkenyl, alkenyloxy, alkynyl, alkynyloxy, haloalkyl, alkoxy,
haloalkoxy, xycloalkyl, xycloalkoxy, xycloalkenyl, va xycloalkenyloxy, tuy y dugc thé
béng mot hodc nhiéu phén t thé doc 14p dugc chon tir nhém bao gém F, Cl, Br, I, CN,
NO,, OH, va oxo;

(E) R 1a di vong, trong d6 di vong nay dugc chon tir nhom bao gdm
dihydrofuranyl, furanyl, indazolyl, indolyl, imidazolyl, isoindolyl, isothiazolyl,
isoxazolyl, oxadiazolyl, oxazolyl, pyrazolinyl, pyrazolyl, pyrolyl, tetrazolyl, thiazolyl,
thienyl, triazinyl, va triazolyl,

trong d6 mdi di vong tiy y dugc thé bang mot hodc nhidu phan tir thé doc lap
duoc chon tir nthém bao gdm oxo, (C;-Cy) alkyl, C(O)O(C;-Cy) alkyl, phenyl, va pyridyl,

trong d6 mdi phenyl tuy ¥ duoc thé bing mot hoic nhidu phan tir thé R, doc l1ap
dugc chon tr nhom bao gém F, Cl, Br, I, (C-Cy) alkyl, (C;-Cy) alkoxy, va (C;-
Cyhaloalkoxy

t6t hon néu, R 1a dihydrofuranyl, imidazolyl, isoxazolyl, oxadiazolyl, oxazolyl,
pyrazolyl, thienyl, hodc thiazolyl duoc thé bang mdt hoic nhidu phén tir thé dugc chon tir
nhém bao gém oxo, CH;, CH(CH;)CH,CH(CH3;),, C(O)OCH,CH3;, phenyl, va pyridyl
cling dugc thé béng mot hodc nhiéu phﬁn tu thé R, dugc chon tir F, Cl, CHs;, CH,CHs3;,
CH(CH3),, OCHs;, va OCFj3;

(F) Q dugc chon tir nhém bao gbm O va S; va

mubi cdng hop axit nong dung, dan xuit mudi, solvat, din xult este, tinh thé da
hinh, chit dong vi, chit ddng phan lap thé dugc rira giai, va chit ddng phan h bién cua
hop chét trir dich hai ¢6 cong thirc (I).

2. Hop chit theo diém 1, trohg do:

(A) R, R% R, R, R, RS, R, R, vaR"" 1a H;

(B)R*1a H;

(C) L duoc chon tir nhém bao gdm

(1) lién két n6i nguyén tir nito vdi nguyén tir cacbon trén vong, va
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(2) (C1-Cy) alkyl;

D)R"vaRZ1aH;

(E) R 1a di vong, trong d6 di vong nay dugc chon tr nhom bao gdm

dihydrofuranyl, imidazolyl, isoxazolyl, oxadiazolyl, oxazolyl, pyrazolyl, thiazolyl, va

thienyl,

trong d6-mdi di vong tuy y dugce thé béng mot hodc nhiéu phén tr thé doc 1ap
duge chon tir nhém bao gdm oxo, (C;-Cs) alkyl, C(0)O(C;-C,) alkyl, phenyl, va pyridyl,

trong 6 mdi phenyl tily ¥ dugc thé bang mot hodc nhiéu phan tir thé R, doc 1ap
dugc chon tir nhom bao gém F, Cl, (C4-Cy) alkyl, (C4-Cy) alkoxy, va (C;-Cy)haloalkoxy;

va

(F) Q dugc chon tr O va S.

3. Hop chét theo diém 1, trong d6 hop chit nay duoc chon tir nhém bao gdm cac hop chét

Sau.
Hop chat Cong thire cAu tao
—N
F F [~ 0] \\N
N, ~ N/
F o/®/ § - s
F3 N H
cl
—N
FF . o [N
N\N/ )X\ N
F4 F" o NN cl
H o g
—N
- F e o J\A\N
< = ’
F o/®/ " N)&\N '\ CHs
F5 H
F
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N
—N
. Z )X\ ’
F 0/®/ N NN N cHs
F7 : H @
HsC
—N —
T 3L
N N
g ' I
F8 N H
H
HsC
C
H,C Ha
—N
F /= N
FX /N\N/ ~ i&\ Jfr:l/N
F™ g L~y N CH,
F9 H
CH;
F F N o Jf\/N
= N )LN N
F10 O N H
H
—N
A N N N I\\IN
F>< / N )X\N N CHs
F11 = N H
HsC
CHs
—N
F F N/— O I\\N
N )\\ /
2 O/O/ N NN e
F12 N H
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F13

F14 N
- =N N\
F%XF N\N/ ~ lN/
F o L~y N CHg
F15 F
CH,
F =N o) Y
< WO e
F16 F O e s
F
F R F N, ~ (jx\ l ,N
F}X N N~ N cH,
(@] N H
F17 F H
HsC
F%5<F N\N/ (jx\ |N/N
F o) N N s
F18 F HaC
' CH3
/=N D
F%B<F N\N/ 3&\ IN/N
F19 F 0 ﬁ O-CH,
F
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¢ 5 N - 5 5 i
M0 A0 Al Ay
S SN S aas an s 0 ool v o &

“\/ zT N“ﬁNH N.\\ﬁ N“ﬁN.n W“N N“ﬁ ZzT

O N O» \ﬁ T k ZT T %
zT O\ O\\/ SR o=k O» SR S
S ZT \ ZT ZT A\

/ N, — FN A\\ }

~ — Q wWw 4 \/V M\
Z\ ,
| Z <N \\ { \/N\ z A
_/N FN\N %_/M\N ﬂ/MN N:/N,/\N NFN/\N ﬂ/M\N __/M\N .

/ \
U Q a @ 7
o //\ { =
L
VA w ° O O O " o O w o
w o FVM FF\ s FVM FFVMn FVM. FVM. X FVM:
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Cl
—N N
F>Z N/\—;/)\©\ i&\ )\\N
F29 F O/®/ N N Q
CHs
/—_—.N o N/\§ |
N NN 2 == )\\N
F30 FXO // R %” :
0
HaC
—N N7 N
F>< / X —N_ 2~ (3&\ )\\?
F31 - N N
O — N H <>:>
—N N7 N
F 0 \/§
F32 FFX NN )LN)\N
=N N7\
F o\
F33 FFX /ON\N/ »\N)\Nz
(@] H / N
=N
. F F ¢ NEE (@) j\\/\wHBC
F34 F}XO@/ N)\Qm»\ﬁ N CHs

F35
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H3 %)
T
) O uma (@] S
w T / = ON &) ~ (@)
O @) \ (@) = o
\N/ \\ \N / Hmo N
\N O \ ®) A \N / O\ N
(@] ~ \ \N / \ @) ~ \’
\ b4 o pd L \N/ — Az
z= ZzT \ ZT z O ¢ > O
ZT % 27N\ L ZzT L=
O ZT o “A =T O\)\
o ZT “ﬂ ZT o >
b O ZT O»
=T =T
7N /N
/N _/
— —
=z =
Z7N F/N _ /N Z7N N_ /N
__/ \N N\ Z7\ “/N\ __/ \N Z7N 7/N\
= j/ \N . P __/ \N
pd Va \ b
\ \ 7
/ \
a) ~
. \ —=
e} — @]
T8 ) @) " L. L O
_ TN
Wy L FVA L na FVA THEN
THEN TR
e e~ o) (=) (e} — N
o 24 = 4 ) ) )
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—N 0,
F N/_ 0] N\ N
N )\\ /
o/®/ § N e
F43 ﬁ H
Cl
/—_—N N /o\
>k N~ i&\ )X /N
F44 o N N N CHj
, H
H
F45
F46
N
0- N
F47 H H
HsC
—N N
F [~ o S W
N, 7 i )Q< o
F48 o N ﬁ
H g
—N N
N/_/ i&\ I N
°N CH
F49 o M H 3
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F50

F51

F52

F53

F54

F55

F56
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F57

F58

F59

F60

F61

F62

H3C
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4. Hop chét theo diém 1, trong d6 hop chét nay duge chon tir nhém bao gdm céc hop chit

sau:

. /'_—_N e) N
" et
F™ o N H
F63 H
0
HaC
2
. /:N o) S \N
F N - W
F64 FX N N N
H
o H o o—7 \
—N s \ N
- = f
F N N /N
F65 FXO N N H )

Hop chit Cong thirc cdu tao
—N 0
Fo F AN N/\—/ E)X\ );?;O
. . I i N W Cl
O — H
: —N
Fh N/_/ Q 7 ©
P2 FXO/O/ N)\©\ N)X\N CHs
H
H H3C\©
—N
Fl N/—/ Q 7 ©
F XO/O/ N )&\ N CHs
P3 N H

H3C
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—N
FF N/:—/
FX N
P4 O
F>< N. ~
Ps F N
o)
HsC
cH
N
= F N/:N o ¢ 0
e —
P6 °N )X\
FXO N il:l{ CH;
H CHs
—N
F F N/:—/
P7 F>k N
o)
F N\N/
P8 F 0

5. Ché pham trir dich hai chtra hop chét theo didm bat k¥ trong s6 céc diém 1, 2, 3, hodc

4, trong d6 ché phém nay con chira mot hodc nhiéu hoat chét khac.

6. Ché phém trir dich hai theo diém 5, trong dé hoat chét nay dugc chon tir nhém hoat
chit alpha.

7. Ché pham trir dich hai theo diém 5, trong d6 hoat chat nay duogc chon tir N-(3-clo-1-
(pyridin-3-yl)-1H-pyrazol-4-yl)-N-etyl-3-((3,3,3-triflopropyl)thio)propanamit, 1,3-
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diclopropen,  chlorpyrifos,  chlorpyrifos-metyl, hexaflumuron,  metoxyfenozit,

noviflumuron, spinetoram, spinosad, sulfoxaflor, va sulfuryl florua.

8. Ché pham trir dich hai chira hop chét theo didm bat ky trong s cac diém 1, 2, 3, hoic

4, trong d6 ché phém nay con chira hoat chit c6 co ché tac dung dic hicu.

9. Ché phém trir dich hai theo diém 8, trong d6 hoat chét c6 co ché tac dung dic hiéu nay

dugc chon tir nhém hoat chét c6 co ché tac dung ddc hiéu alpha.

10. Ché phém trir dich hai theo diém bét ky frong sb cac diém 5, 6, 7, 8, hoic 9, trong 4o
ty 18 khéi lugng ctia hop cht trir dich hai c6 cong thirc (I) va hoat chit khac 1a (a) 100:1
dén 1:100; (b) 50:1 dén 1:50; (c) 20:1 dén 1:20; (d) 10:1 dén 1 :10; (e) 5:1 dén 1:5; ()
3:1 dén 1:3; (g) 2:1 dén 1:2; hodc (h) 1:1

11. Phuong phap kiém soat dich hai khéng nhdm muc dich didu tri bénh, bao gbém budc
bén vao khu vue can kiém soét dich hai, lugng hitu hiéu trir dich hai ctia hop chét theo
theo diém bat ky trong s6 cac diém 1, 2, 3, hoidc 4.

12. Phuong phéap kiém soat dich hai khong nham muc dich diéu tri bénh, bao gbém budc
bén vao khu vuc cin kiém soat dich hai, lugng hiru hiéu trir dich hai cua ché pham trir

dich hai theo theo diém bét ky trong sb cac diém 5,6,7,8,9, hodc 10.

-184-





