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Linh vire k§ thuit dwoc dé ciap

Séang ché dé cap dén cac este cua axit 4-amino-6-(phenyl dugc thé)-picolinic va
axit 6-amino-2-(phenyl dugc thé)-4-pyrimidin carboxylic va mé ta cac hop chét nay
dung 1am thudc diét co dé phong trir c6 dai, dic biét 13 cac loai ¢ dai phd bién déi véi
cac hé thong canh tac lGa va lta my va trong cdc chuong trinh phong trir ¢6 dai.

Tinh trang k§ thuit ciia sing ché

Mot sd axit picolinic va cic ddc tinh trir dich hai cua ching di duogc mo ta
trong cAc tdi liéu chuyén nganh. Patent My sd 6,784,137 B2 va patent My sb
7,314,849 B2 di boc 10 nhém bao gdm céc axit 4-amino-6-arylpicolinic va c4c dén
xuét cla ching va viéc str dung ching lam thubc diét ¢6 chon loc, dic biét 1a dbi voi
I4a va ngii céc nhu laa my va lda mach. WO 2005/063721 A1, WO 2007/082076 Al,
patent My s6 7,863,220 B2, patent M§ s6 7,300,907 B2, patent M§ sé 7,642,220 B2,
va patent My s 7,786,044 B2 di boc 16 mot sb axit 6-amino-2-thé-4-pyrimidin
carboxylic nhat dinh va din xuét ciia chung va viéc st dung ching 1am thubc diét co.
D3 phat hién ra ring mot sd este cia cac axit 4-amino-6-(phenyl dugc thé)picolinic va
axit 6-amino-2-(phenyl dugc thé)-4-pyrimidin carboxylic c6 thé tao ra tac dung phong
trir ¢6 dai vuot trdi dac biét & cac hé théng canh tac lua va lia my va trong céc chuong
trinh phong trir ¢6 dai.

Mot sb arylalkyl este cia cac axit 4-amino-6-(phenyl duge thé)picolinic va axit
6-amino-2-(phenyl dugc thé)-4-pyrimidin carboxylic 1 céc thudc diét cé wu viét co
phé phong trr ¢ dai rong dbi voi cdy l& rong, co, va cd lach, dac biét 1a & cac hé
thdng canh tac Ita va lda my va trong cac chuong trinh phong trir c6 dai. Cac hop chit
ndy con c6 cac chi s§ vé doc tinh hodc méi trudong rat tét.

Ban chit ky thuit ciia sang ché

Séang ché dé xuét cac hop chit c6 cong thirc IA:
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trong do:

Y 1a C;-Cy alkyl, C3-Cg xycloalkyl hogc phenyl dugc thé bing 1 — 4 phin tir thé
doc 1ap dugce chon tir halogen, C;-C; alkyl, C;-C¢ xycloalkyl, C;-C; alkoxy, C;-C;
haloalkyl, C;-C; haloalkoxy, xyano, nitro, NRle, hodc trong d6 hai phén tir thé lién
ké cling nhau tao thanh ~O(CH,),0- hoic —O(CH,),— trong d6 n=1 hodc 2;

Z 1a halogen, C;-C; alkoxy hodc C,-C, alkenyl;
R' va R? doc 1ap 14 H, C;-Cg alkyl hoic C,-Cg axyl;
R’ 12 C;-Cy; arylalkyl khong dugc thé hodc dugc thé.

Céc hop chét dugc wu tién bao gbm cac hop chét trong d6 Y 1a phenyl duoc
thé, Z 1a Cl, -CH=CH, hoic OCHj, R' va R? 1a H, R* 14 khong dugc thé hodc benzyl
duoc thé mét 14n & vi tri ortho, meta hodc para.

Sang ché ciing dé xuét cac hop chét c6 cong thuc IB:

trong do:
X =H hoic F;

Y 1a halogen, C;-Cg alkyl, C;-Cg xycloalkyl hodc phenyl dugc thé bing 1 — 4
phﬁn tir thé doc 13p dugc chon tir halogen, C;-C; alkyl, C;-C¢ xycloalkyl, C;-C;
alkoxy, C;-C; haloalkyl, C;-C; haloalkoxy, xyano, nitro, NR'R?, hodc trong d6 hai
phan tir thé lién ké cling nhau tao thanh —O(CH,),0— hozic —O(CH,),— trong d6 n=1
hoic 2;
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Z 12 halogen hoic C,-C, alkenyl;
R' va R* doc 1ap 1a H, C,-C alkyl hodc C;-Cg axyl;
R’ 1a khong dugc thé hodc dugc thé C,-Cy; arylalkyl.

Cac hop chat duoc vu tién bao gdm cac hop chét trong d6 X 1a H hoac F, Y 1a
phenyl duogc thé, Z 1a CI, R' va R? 13 H, R’ 14 benzyl khong dugc thé hodc duge thé
mét 14n & vi tri ortho, meta hodc para.

Sang ché dé xuit ché phdm diét co chira hop chét c6 cong thirc IA hoic IB vdi
lugng hiru hi€u c6 tac dung diét co két hop véi chét bd trg hodc chit mang nong dung.
Sang ché ciing dé xuét phuong phap sir dung cac hop chét va ché phdm theo sang ché
dé tiéu diét hodc phong trir thuc vat khong mong mudn bang cach dua hop chat nay
v6i lugng hitu hiéu c6 tadc dung dié€t co vao thuc vat hodc vao vi tri cla thuc vat cling
nhu vao dét trude khi thue vat ndy mam hodic vao nude tudi hodc nude 1am i, trude
hoic sau khi ndy mam. Sang ché ciing d& xuét phuong phép phong trir chon loc sau
nay mam dbi vé6i thuc vat khong mong mubn khi c6 mit 14a, lua my hodc cé dung lam
thirc &n cho gia siic, bao gdm budc dua hop chit theo sang ché véi luong hitu hiéu c6
tac dung diét co vao thuc vat khéng mong mudn. Sang ché ciing d& xudt phuong phéap
diéu ché cac hop chit theo séang ché.

M0 ta chi tiét sang ché

Cac hop chat diét co theo sang ché 1a arylyalkyl este cua axit 4-amino-6-
(phenyl dugc thé)picolinic va axit 6-amino-2-(phenyl duoc thé)-4-pyrimidin-
carboxylic va din xut ctia chiing. Céc axit picolinic ma tir d6 thu dugc este c6 cong
thirc IB thudc nhém céc hop chét ¢ hoat tinh diét c6. Mot s6 hop chét axit picolinic
dugc mod ta trong patent My 6,784,137 B2 va patent My 7,314,849 B2, bao gdm,
khong k& nhimg cai khac, axit 4-amino-3-clo-6-(4-clo-2-flo-3-metoxy-
phenyl)picolinic, axit 4-amino-3-clo-5-flo-6-(4-clo-2-flo-3-metoxyphenyl)picolinic va
axit 4-amino-3-clo-6-(2,4-diclo-3-metoxyphenyl)picolinic. Céc axit pyrimidin
carboxylic ma tir @6 thu dugc este c¢6 cong thirc IA ciing thudc nhém cac hop chét co
hoat tinh diét c6. Mot sb hop chét axit pyrimidin carboxylic dugc mo ta trong WO
2005/063721 A1, WO 2007/082076 Al, patent My 7,863,220 B2, patent M¥
7,300,907 B2, patent My 7,642,220 B2, va patent My 7,786,044 B2. Cac axit picolinic
va axit pyrimidin carboxylic ndy phong trir ¢6 dai hang nam, c6 dai 14 réng, va co lac
cho ltia va laa my, tuy nhién arylalkyl este theo sang ché thé hién hiéu qua cao hon
cac este di biét, dic biét ddi véi co dai moc trong hé théng canh téc lda va lda my va
trong chuong trinh phong trir cé dai.



24662

Céc nhom este dugc uu tién 1a nhiing nhém tao ra muc do phong trir ¢6 dai 16n
hon so v6i metyl este & cling ty 1 axit. Cac nhom este dugc wu tién bao gdm benzyl
este khong duoc thé va benzyl este dugc thé mot 14n & vi tri ortho, meta, va para.

Arylalkyl este cta axit 6-amino-2-(phenyl duoc thé)-4-pyrimidin carboxylic ¢6
thé dugc diéu ché bing cich cho axit pyrimidin carboxylic phédn Ung voéi
arylhalogenua alkyl v6i su c6 mit cia bazo.

Sodd 1
RI\N/R2 R]\N/ R?
z 3 z
N~ ™ R N~ X
| Hal )l\
= OH = OR3
Y N Y N |
(@) 0]
I IA

Arylalkyl este clia axit picolinic ¢6 thé dugc diéu ché bing cach cho axit
picolinic két hop véi rugu co sir dung sé luong bat ky chét hoat héa thich hop nhu céc
chit hoat héa dugc sir dung d ngiu hop peptit nhu dixyclohexylcarbodiimit (DCC)
hodc carbonyl diimidazol (CDI) hodc bang cich cho axit twong Ung phan tng v&i
rugu arylalkyl thich hgp véi su c6 mit ciia chét xtic tac axit. Theo cach khac, arylalkyl
este c6 thé dugc didu ché bang cach cho axit picolinic phén Umg véi arylhalogenua
alkyl v6i sy c6 mit cua bazo.

So dd 2

1 2
RI\N _R2 R \N R
R3 X Z
X AN Z H O/ or AN
— OR3
Y N/ OH 3 Y N
/R
0O Hal (0]
II IB

D3 nhén ra ring mdt s6 chat phan tmg va diéu kién phan tng duoc néu trong
ban md ta hogc trong tai liéu héa hoc dé diéu ché cac hop chat ¢ cong thirc IA hodc
IB c6 thé khong tuong thich v&i mot sb nhém chire c6 mit trong hop chit trung gian.
Trong céc truong hop nay, su két hop cta céc trinh tu bao vé/loai bao v€ hodc su
chuyén dbi nhém chirc trong qué trinh téng hop s& tro gitip cho viée c6 dugc san
phém mong mudn. Viéc st dung va lya chon cédc nhém bao vé s& dugce nguoi cd hiéu
biét trong linh vuc tbng hop héa hoc biét rd.
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Thuat ngit “alkyl”, “alkenyl” va “alkynyl” cling nhu cac thuat ngir din xuét
nhu “alkoxy,” “axyl” va “alkylthio” dugc st dung trong ban mé ta nay bao gbém trong
pham vi ciia ching cac gbc mach thing va mach nhanh. Trir khi dugc chi ra theo cach
khac, mdi nhém c6 thé khong dugc thé hodc duoc thé bang mot hodc nhidu phén to
thé dugc chon tir, nhung khong chi giéi han &, halogen, alkoxy, alkylthio hodc
aminoalkyl, véi diéu kién 12 phin tir thé nay twong thich vé& mat khong gian va théa
min quy tic lién két hoa hoc va ning luong suc cing. Thuit ngit “alkenyl” va
“alkynyl” dugc du dinh bao gdm mot hoic nhiéu lién két chwa bdo hoa.

Thust ngit “arylalkyl” dugc sir dung trong ban mé ta nay dé chi nhém alkyl
dugc thé bang phenyl c¢6 téng sb tir 7 dén 11 nguyén tir cacbon, nhu benzyl
(—-CH,C¢Hs), 2-metylnaphtyl (-CH,C;oH;) va 1- hoiac 2-phenethyl (-CH,CH,C¢H;
hodc —CH(CH;)C¢Hs). Ban than nhém phenyl nay c6 thé khong duoc thé hodc duge
thé béng mot hodc nhiéu phén tir thé doc 1ap dugc chon tir halogen, nitro, xyano, C;-
Cs alkyl, C;-C¢ alkoxy, C;-Cg alkyl dugc halogen hda, C;-Cg alkoxy dugc halogen
héa, C;-Cs alkylthio, C(0)OC;-Cealkyl hoic trong d6 hai phan tir thé lién k& cing
nhau tao thanh —~O(CH,),0- trong d6 n=1 hoic 2, v6i diéu kién 1a cac phan tir thé nay
tuong thich vé mit khong gian va thoéa mén quy tic lién két héa hoc va nang lugng
suc cang.

Trir khi ¢6 quy dinh cu thé khac, thuét ngir halogen bao gdm flo, clo, brom, va
iot.

D3 thiy ring cac hop chét c6 cong thirc IA hoic IB c6 thé duge sir dung lam
thudc diét ¢ truéc ndy mam va sau ndzy mam cho hé théng canh tic lua va ngii cbc va
cho chuong trinh phong trir ¢é dai. Thuat ngit thudc diét ¢ duoc sir dung trong ban
mo ta niy c6 nghia 13 hoat chét tiéu diét, phong trir hodc theo cach khac tac dong bét
lgi dén su phét trién cua thuc vét. Lugng hitu hiéu c6 tadc dung di€t co hodc phong trir
tham thyc vat 1a lugng hoat chét gdy ra tac dong bién d6i bét 1oi va bao gﬁ”)m viéc lam
chéch huéng phit trién tr nhién, tiéu diét, diéu tiét, Jam kho héo, 1am chim phat trién,
va céc tac dong tuong ty. Céc thuit ngilr thuc vat va tham thuc vat bao gém hat nay
mam, ma ma&i nhu, cac phﬁn thuc vat duoc tr&”)ng & trén va dudi mat dit nhu choi, ré,
ct, than ré va cac phan tuong tu, va thuc vét d3 trrong thanh.

Hoat tinh diét c¢6 duoc thé hién béi cac hop chit theo sang ché khi ching dugc
ding truc tiép cho thuc vét hoic ding cho noi ¢6 thuc vét & giai doan sinh truéng bat
ky hoic truéc khi gieo tréng hodc ndy mam. Hiéu qua quan sat duoc phu thudc vao
cac loai thuce vat can dugc phong trir, giai doan sinh trudng cia thyuc vat, cac thong s6
vé d6 pha loang va c& giot phun mu sir dung, c& hat ciia hop phin rin, cac didu kién
moi truong & thoi diém st dung, hop chéit cu thé dugc st dung, chit bd trg va chét
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mang cu thé duogc st dung, loai d4t, chét luong nuéde, va cac thong sb tuong tu, cling
nhu lugng héa chat duge ding. Cac yéu t§ niy va cac yéu té khac c6 thé duge didu
chinh nhu @3 biét trong linh vic dé thuc ddy hoat tinh diét cé chon loc. Néi chung, tt
hon 12 sir dung cac hop chit ¢6 cong thirc IA hodc IB sau nay mam bing cach phun
hodc tuéi cho cac thuc vat khong mong mubn con tuong dbi non dé dat dugc tac dung
phong trir t6i da d6i véi co dai.

Ty 1¢ dung nim trong khoéang tir 1 dén 500 gam trén mot hecta (g/ha) thuong
dugc sir dung trong céc giai doan sau ndy mam bang cach phun qua 14 va tudi. Ty 1€
ding dugce wu tién nim trong khoang tir 10 dén 300g/ha. Pé str dung trude khi nay
mam, ty 1é nim trong khoang tir 5 dén 500g/ha thudng dugce str dung. Ty 1€ dung dugc
ru tién nam trong khoang tir 30 dén 300g/ha. No6i chung, ty I¢ cao hon dugc lya chon
tao ra kha ning phong trir khong chon loc dbi voi nhiéu loai thuc vat khong mong
mubn. Cac ty 1& thip hon thuong tao ra kha ning phong trir chon loc va c6 thé duge
ding & noi c6 cdy trong.

Céc hop chét diét ¢6 theo sang ché thudng dugce st dung cung v6i mot hodc
nhiéu thubc diét cé khac dé phong trir nhiéu loai thuc vat khong mong muén. Khi
duoc sir dung cling véi cac thude diét cé khac, cac hop chit theo sang ché c6 thé dugc
bao ché véi mot thube diét cé hodc cac thube diét c¢6 khéc, dugc tron trong thung véi
mot thube diét ¢ hodc cac thube diét cé khac hozc duge dung 1an luot véi mot thude
diét ¢ hodc cac thube diét co khac. Mot sb thube diét co c6 thé dugce st dung cung
v6i cac hop chét theo sang ché bao gdm: mudi 2,4-D, este va amin, acetochlor,
acifluorfen, alachlor, amidosulfuron, aminopyralid, aminotriazole, amoni thiocyanate,
anilifos, atrazine, azimsulfuron, benfuresate, bensulfuron-metyl, bentazon,
benthiocarb, benzobicyclon, benzofenap, bifenox, bispyribac-natri, bromobutide,
butachlor, cafenstrole, -carfentrazone-etyl, chlodinafop-propyrgyl, chlorimuron,
chlorpropham, cinosulfuron, clethodim, clomazone, clomeprop, clopyralid,
cloransulam-metyl, cyclosulfamuron, cycloxydim, cyhalofop-butyl, cumyluron,
daimuron, diclosulam, diflufenican, diflufenzopyr, dimepiperate, dimethametryn,
diquat, dithiopyr, EK2612, EPTC, esprocarb, ET-751, ethoxysulfuron, ethbenzanid,
fenoxaprop, fenoxaprop-etyl, fenoxaprop-etyl + isoxadifen-etyl, fentrazamide,
flazasulfuron, florasulam, fluazifop, fluazifop-P-butyl, flucetosulfuron, flufenacet,
flufenpyr-etyl, flumetsulam, flumioxazin, flupyrsulfuron, fluroxypyr, fomesafen,
foramsulfuron, glufosinate, glufosinate-P, glyphosate, halosulfuron-metyl, haloxyfop-
metyl, haloxyfop-R, haloxyfop-R-metyl, imazamethabenz, imazamox, imazapic,
imazapyr, imazaquin, imazethapyr, imazosulfuron, indanofan, ioxynil,
ipfencarbazone, isoxaben, MCPA, MCPB, mefenacet, mesosulfuron, mesotrione,
metamifop, metazosulfuron, metolachlor, metosulam, metsulfuron, molinate,

-7-



24662

monosulfuron, MSMA, orthosulfamuron, oryzalin, oxadiargyl, oxadiazon,
oxazichlomefone, oxyfluorfen, paraquat, pendimethalin, penoxsulam, pentoxazone,
pethoxamid, picloram, piperophos, pretilachlor, profoxydim, prohexadione-canxi,
propachlor, propanil, propisochlor, propyzamide, propyrisulfuron, prosulfuron,
pyrabuticarb, pyraclonil, pyrazogyl, pyrazolynat, pyrazosulfuron-etyl, pyrazoxyfen,
pyribenzoxim, pyridat, pyriftalid, pyriminobac-metyl, pyrimisulfan, primisulfuron,
pyroxsulam, quinoclamin, quinclorac, quizalofop-P-etyl, S-3252, sethoxydim,
simazine, simetryne, s-metolachlor, sulcotrione, sulfentrazone, sulfosate, tefuryltrione,
thenylchlor, thiazopyr, thiobencarb, triclopyr, triclopyr-este va amin, trifluralin,
trinexapac-etyl, tritosulfuron, va c4c 4-amino-6-(phenyl duoc thé)picolinat khac v 6-
amino-2-(phenyl dugc thé)-4-pyrimidin carboxylat va cac mudi va este cia chung.

Ngodi ra, cac hop chét theo sang ché c6 thé duoc dung dé phong trur thl_rc'vz.it
khong mong mubn cho nhiéu cdy tréng duge tao ra boi k¥ thuét di truyén hoic bing
cach dot bién va chon loc dé dung nap hoc khing chiing hoic khang cac thudc diét co
khéc. Ngoai ra, cAc hop chét diét co theo sang ché c6 thé duoc sir dung cung voéi
glyphosat, glufosinat, dicamba, imidazolinon, aryloxyphenoxypropionat hoic 2,4-D
trén ciy trong dung nap glyphosat, dung nap glufosinat, dung nap dicamba, dung nap
imidazolinon, dung nap aryloxyphenoxy-propionat hoic cdy trong dung nap 2,4-D.
Néi chung, t6t hon 14 sir dung céc hop chét theo sang ché cung véi céac thube diét co
chon loc dbi véi cay trong duoc xir Iy va gitip m& rong phd co dai duoc phong trir boi
cac hop chit ndy & ty 1¢ dung dd dung. N6i chung, t6t hon nita 13 c4c hop chit theo
sang ché va cac thudc diét co bd trg dugce sit dung ddng thoi, & dang ché phim két hop
hodc & dang hdn hop tron sin trong thing. Tuong tu, cic hop chit diét co theo sang
ché ¢6 thé dugce str dung cing vé6i cac chat e ché axetolactat syntaza (ALS) trén cay
tréng dung nap chat trc ché axetolactat syntaza hodc cung véi cac chit Gc ché 4-
hydroxyphenyl pyruvat dioxygenaza (HPPD) trén céy trong dung nap chét tc ché 4-
hydroxyphenyl pyruvat dioxygenaza.

N6i chung, cac hop chét theo sang ché c6 thé dugc ding cing véi chit ting
cudng kha ndng tuong thich dbi véi thube diét co da biét, nhu benoxacor, benthiocarb,
brassinolide, cloquintocet (mexyl), cyometrinil, cyprosulfamide, daimuron,
dichlormid, dicyclonon, dietholate, dimepiperate, disulfoton, fenchlorazole-etyl,
fenclorim, flurazole, fluxofenim, furilazole, harpin protein, isoxadifen-etyl, mefenpyr-
dietyl, mephenate, MG 191, MON 4660, naphthalic anhydrit (NA), oxabetrinil,
R29148 va N-phenyl-sulfonylbenzoic axit amit, && ting cudng tinh chon loc cua
chiing. Ngoai ra, chiing c¢6 thé dugc st dung dé phong trir thuc vat khong mong mubn
cho nhiéu cay tréng duoc tao ra bang k¥ thuat di truyén hoidc bang cach gy dot bién
va chon loc dé dung nap hoic khang chiing hoic khang cac thubc diét c6 khac. Vi du,
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ngd, lia my, lGa, dau tuong, ct cii dudng, bong, ciy cai diu, va cac cdy trong khac
dugc tao ra dé dung nap hoic khang cic hop chét 13 cic chit uc ché axetolactat
syntaza & céc thuc vét nhay cam c6 thé dugc xir ly. Nhiéu cdy trong dung nap
glyphosat va glufosinat c6 thé dugc xir Iy, mot minh hodc cing vé6i cac thube diét cé
nay. Mot s céy trdng dung nap vé6i thube diét cé auxin va thudce diét c6 ACCaza nhu
axit 2,4-(diclophenoxy)axetic (2,4-D) va dicamba va aryloxyphenoxypropionat. Cac
thudc diét co nay cé thé duge st dung @& xir Iy cac cdy trong khang thubc nhu vay
hoic cac cdy trong khac dung nap auxin. Mot sb cay trong dung nap thudc diét cd uc
ché 4-hydroxyphenyl pyruvat dioxygenaza, va cac thube diét co nay cé thé duge sir
dung @& xir Iy nhimg cay trdng khang thubc nay.

Mic du cé thé sir dung truc tiép cac hop chét ¢6 cong thirc IA hoic IB lam
thudc diét co, tot hon 1a sir dung chung trong hdn hop gdm hop chét nay véi luong
httu hi€u c6 tadc dung diét cé cung vdi it nhit mot chét bd trg hodic chét mang ndng
dung. Chét b trg hodc chét mang thich hop can phai khong c6 tinh doc thuc vat ddi
v6i cac cdy trdng co gid tri, dic biét 13 & ndng do duge dung khi tmg dung ché phdm
dé phong trir cé dai chon loc véi su ¢6 miét cla cdy tréng, va can phai khong phan ing
héa hoc véi cac hop chit co cong thire IA hodc IB hodc cac thanh phan khac cta ché
phim. Cac hdn hop nhu vay c6 thé duge tao ra dé dung truc tiép cho ¢d dai hodc noi
ching c6 mit hoidc c¢6 thé & dang c6 dic hodc ché phim thuomg dugc pha lodng bing
cac chét mang va chét bd trg khéc trude khi st dung. Chiing ¢6 thé & dang ran, vi du
nhu, bui, hat, hat dé phan tan trong nudce hodc bot ¢o thé thAm w6t hodc dang 1éng, vi
du nhu, chit c¢6 dic dé nhii hod, dung dich, nhii trong hoic huyén phu. Chung ciing c6
thé dugc tao ra & dang hdn hop tron truée hodc hdn hop trén trong thung.

Chét bd trg va chit mang nong dung thich hop c6 thé duge sir dung dé bao ché
ché phdm diét c6 theo sang ché di dugc ngudi c6 hidu biét trong linh virc biét r5. Mot
vao trong s6 chét bd trg ndy bao gbm, nhung khong chi gidi han &, dich c¢6 didc dang
dau dung cho ciy tréng (diu khoang (85%) + chit nhii hoa (15%)); nonylphenol
etoxylat; mubi amoni bic bdn cia benzylcocoalkyldimetyl; hdn hop trén cua
hydrocacbon ete dau mo, alkyl este, axit hiru co, va chét hoat dong bé mat anion; Co-
C11 alkylpolyglycosit; ruou etoxylat da dugc phosphat hoa; ruou (Ci,-Cie) etoxylat
bAc nhét tu nhién; copolyme khébi di-sec-butylphenol EQ-PO; polysiloxan duoc gin
mil metyl; nonylphenol etoxylat + ure amoni nitrat; dau 14y tir hat dugc metyl hoa va
nhii héa; rugu tridexyl (tdng hop) etoxylat (8EO); amin etoxylat trong m& dong vat
(15 EO); PEG(400) dioleat-99.

Céc chit mang 16ng c6 thé dugc sir dung bao gdm nudc va cac dung méi hitu
co. Céc dung mdi hitu co thudng duge st dung bao gdm, nhung khong chi gidi han &,
c4c phan doan ete ddu mé hoic hydrocacbon nhu diu khoang, cac dung moi thom,
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dau parafin, va cic dung mdi tuong tu; cac du thuc vat nhu dau dau tuong, dau cai
dau, dau oliu, diu thau dau, ddu huéng duong, diu dira, ddu ngd, ddu hat bong, ddu
hat lanh, dau co, dau lac, diu rum, diu ving, dau triu va cac dau tuong tu; este cia
cac dau thuc vat néu trén; este ciia rugu don chirc hodc ruou hai chic, ba chic hoac
cac ruou da chirc thdp (chita 4-6 hydroxy), nhu 2-etyl hexyl stearat, n-butyl oleat,
isopropyl myristat, propylen glycol dioleat, di-octyl suxinat, di-butyl adipat, di-octyl
phtalat va céc este tuong tu; este cua axit carboxylic don chirc, hai chirc va da chirc va
cac este trong tw. Cac dung mdi hiru co cu thé bao gdm toluen, xylen, naphta ete diu
mo, dau cy tréng, axeton, metyl etyl keton, xyclohexanon, tricloetylen, percloetylen,
etyl axetat, amyl axetat, butyl axetat, propylen glycol monometyl ete va dietylen
glycol monometyl ete, rugu metylic, rugu etylic, rugu isopropylic, rugu amylic, etylen
glycol, propylen glycol, glyxerin, N-metyl-2-pyrolidinon, N,N-dimetyl alkylamit,
dimetyl sulfoxit, phan bén 1éng va cac dung moi twong tu. N6i chung, nude 13 chit
mang duoc chon dé pha lodng dang c6 dic.

Céc chit mang rén thich hop bao gdm bét talc, dit sét pyrophyllit, silic oxit, dat
sét attapulgus, cao lanh dét sét, kizengua, phén, dét tao diatomit, chanh 14 cam, canxi
cacbonat, dét sét bentonit, dit Fuller, vo hat bong, bot lta my, bot dau twong, da bot,
bot g6, bdt vo ciy 6c cho, lignin, va cac chit tuong tu.

Thong thuong, mong mudn két hgp mot hodc nhiéu chit hoat dong bé mit vao
ché phém theo sang ché. Cac chit hoat dong bé mit nhu vay dugc sir dung thuan loi
trong ca ché ph'flm ran va 16ng, dac biét 1a cac chét hoat dong bé mit duoc chi dinh dé
dugc pha loang bang chit mang trude khi st dung. Chéit hoat dong bé mit c6 thé co
dac tinh anion, cation hodc khong ion va cé thé duogc dung 1am chit nhii hoa, chét
thAm u6t, chit tao huyén pht hogic ding cho cac muc dich khac. Céac chét hoat dong
bé mit théng thudng duoc ding trong linh vic bao ché va ciing c¢6 thé dugc st dung
trong ché pham theo sang ché dugc mé ta trong tai lidu “McCutcheon’s Detergents
and Emulsifiers Annual,” MC Publishing Corp., Ridgewood, New Jersey, 1998 va
trong tai liéu “Encyclopedia of Surfactants,” Vol. I-III, Chemical Publishing Co., New
York, 1980-81, ngodi nhitng tai liéu khac. Chit hoat dong bé mat dién hinh bao gdm
mudi cia alkyl sulfat, nhu dietanolamoni lauryl sulfat; mudi alkylarylsulfonat, nhu
canxi dodexylbenzensulfonat; san phdm cong alkylphenol-alkylen oxit, nhu
nonylphenol-Cs etoxylat; san phdm cdng rugu-alkylen oxit, nhu ruou tridexyl-Cy
etoxylat; xa phong, nhu natri stearat; mubi alkylnaphtalen-sulfonat, nhu natri
dibutylnaphtalensulfonat; dialkyl este ciia mudi sulfosuxinat, nhw natri di(2-etylhexyl)
sulfosuxinat; sorbitol este, nhu sorbitol oleat; amin bac bdn, nhu lauryl trimetylamoni
clorua; polyetylen glycol este cua cac axit béo, nhu polyetylen glycol stearat;
copolyme khdi ciia etylen oxit va propylen oxit; mudi ctia mono va dialkyl phosphat
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este; dau thuc vat hoic dau tir cac loai hat nhu diu ddu tuong, diu cai diu/dau co, dau
oliu, diu thiu dau, diu huéng dwong, diu dira, diu ngd, dau hat bong, dau hat lanh,
dau co, dau lac, ddu rum, diu ving, dau triu va cac loai dau trong tu; va este cua cac
dau thuc vat néu trén, dac biét 1a metyl este.

Thong thuong, mot vai nguyén lidu trong sd cac nguyén lidu nay, nhu diu thuc
vat hodc dau tir cac loai hat va este cia chung, cé thé dugc st dung thay cho nhau dé
1am chét bd trg ndéng dung, nhu chit mang 16ng hoic chit hoat dong bé mit.

Chat b tro khac thudng duoc st dung trong ché phim néng nghiép bao gém
céc chét 1am tuong thich, cac chét chéng tao bot, chit cang héa (chét tao chelat), chét
trung hoa va chit dém, chét rc ché an mon, chit tao mau, chét tao mui, chét phan bd,
chit trg thdm thiu, chit bam dinh, chit phén tén, chit lam d3c, chét 1am gidm diém
lanh dong, chét diét khudn, va céc chét tuong tu. Ché phém cling c6 thé chtra cac hop
phan twong thich khac, vi du, céc thubc diét c6 khac, cac chit didu hoa sinh trudng
thuc vat, cac thudc diét ndm, thudc trir sdu, va cac chét tuong tu va cé thé duoc bao
ché cling vé6i phan bén 1dng hoic cac chit mang ding trong phan bén dang hat rin,
nhu amoni nitrat, ure va cac chat tuong tu.

N6i chung, néng d6 cia céc hoat chét trong ché phdm diét co theo sang ché
nam trong khoang tir 0,001 dén 98 phin trim khdi lwong. Nong d6 nim trong khoang
tir 0,01 dén 90 phin tram khéi lugng thudong dugc st dung. Trong ché phim dugc bao
ché dé dung & dang ¢6 dic, hoat chét noi chung c6 mit & ndng d6 nim trong khoang
tir 5 dén 98 phan tram khéi lugng, t6t hon 13 nim trong khoang tir 10 dén 90 phan
trim khdi lugng. Cac ché phdm nhu vay thudng duge pha lodng bang chit mang tro,
nhu nudc, trude khi st dung. Ché phidm di pha lodng c6 thé dugc dung cho ¢ dai
hodc noi cé cé dai ndi chung chira hoat chét voi luong nam trong khoang tir 0,0001
dén 1 phan tram khéi lugng va tbt hon 1a chira hoat chat voi luong ndm trong khoéng
tir 0,001 dén 0,05 phan tram khéi luong.

Ché pham theo sang ché c¢6 thé duoc dung cho c6 dai hodc noi c6 ¢o dai bang
cach sir dung thiét bi ric bui trén khong hoic trén mit dat thong thuong, binh phun, va
thiét bi ric hat, béng cach bd sung vao nudc tudi hodc nude lam ai cho canh d&”)ng, va
bang cac cach thong thuong khac ma ngudi ¢ hidu bit trong linh vuc d3 biét.

Vi du sau day dugc dua ra nham muc dich minh hoa céc khia canh khac nhau
cua sang ché va khong dugc hiéu nhu 1a gidi han yéu cau bao hd.
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Vi du thye hién siang ché

Téng quan: Viéc gia nhiét bang 16 vi séng duge thuc hién bang céach sir dung
thiét bj phan mg vi séng Biotage Initiator ™. Céc phén tng trong 10 vi séng dugc thuc
hién trong cac binh phan Ung ddy kin cé kém theo khqu tlr va c6 nhiét d6 duogc diéu
chinh b&i bd phan phat hién nhiét d6 nhd tia hdng ngoai (infrared - IR) .

Vi du 1: Didu ché benzyl 4-amino-3-clo-6-(4-clo-2-flo-3-metoxyphenyl)-5-
flopicolinat (Hop chit 1)

B6 sung carbonyl diimidazol (51mg, 0,32mmol) vao dung dich chira axit 4-
amino-3-clo-6-(4-clo-2-flo-3-metoxyphenyl)-5-flopicolinic (dugc diéu ché theo cac
phuong phap dugc mo ta trong patent M§ sé 7,314,849 B2; 100 miligam (mg), 0,29
milimol (mmol)) trong tetrahydrofuran (THF; 1 mililit (mL)). Hon hgp phan tmg duoc
khudy & nhiét d6 méi trudng trong 30 phut (min) khi khi cacbon dioxit (CO,) ngirng
thoat ra. Rugu benzylic (62mg, 0,58mmol) duoc bd sung vao, va hdn hop phan Gng
duoc gia nhiét trong 16 vi séng benchtop & 90°C trong 20 phit. Hon hop phéan tmg
dugc tinh ché bang cach sic ky trén silicagel (dua truc tiép vao cot Isco 40 gam (g)
ctia RediSep®, rira giai bang 0-100% dietyl ete (Et,0) trong hexan) dé thu duoc chit
rdn mau trang (147mg, hiéu sut 78%): nhiét d6 néng chay 132-133°C, 'H NMR (400
MHz, DMSO-dg) 6 7,50 — 7,33 (m, 6H), 7,29 (dd, J = 8,5, 7,1 Hz, 1H), 7,13 (s, 2H),
5,37 (s, 2H), 3,92 (s, 3H); ESIMS m/z 439 ([M+H]").

Vi du 2: Piéu ché 4-clobenzyl 4-amino-3-clo-6-(4-clo-2-flo-3-metoxyphenyl)-5-
flopicolinat (Hop chit 2)

Huyén phi gom axit 4-amino-3-clo-6-(4-clo-2-flo-3-metoxyphenyl)-5-
flopicolinic (150mg, 0,43mmol), 1-(bromometyl)-4-metylbenzen (159mg, 0,86mmol),
kali cacbonat (K,COj3; 118mg, 0,86mmol) va natri iodua (Nal; 6mg, 0,04mmol) trong
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N,N-dimetylformamit (DMF; 1mL) dugc gia nhiét trong 10 vi séng benchtop & 100°C
trong 5 phiit. Tiép theo, hdn hop phan tmg dugc pha lodng bing Et,0, dugce rira bang
nude mudi, 1am khd trén natri sulfat (Na,SO4) va dugce cd trong chan khong. Phén con
lai dugc tinh ché bang cach sic ky trén silicagel (rira giai bing gradien 0-70% etyl
axetat (EtOAc)/hexan) dé thu duoc chét rin mau tring (148mg, hiéu suét 73%): nhiét
d6 néng chay 143°C; 'H NMR (400 MHz, DMSO-dq) & 7,50 — 7,42 (m, 5H), 7,28 (dd,
J=38.,5, 7,1 Hz, 1H), 7,08 (s, 2H), 5,37 (s, 2H), 3,93 (d, J = 0,8 Hz, 3H); ESIMS m/z
475 (IM+H]).

Céc hop chét 3-16 trong Bang 1 dugc tdng hop nhu trong Vi du 2.

Vi du 3: Diéu ché 24-diclobenzyl  4-amino-3-clo-6-(4-clo-2-flo-3-
metoxyphenyl)picolinat (Hop chét 17)

Axit 4-amino-3-clo-6-(4-clo-2-flo-3-metoxyphenyl)picolinic (dugc diéu ché
theo cac phuong phap dugc mo ta trong Patent My s 7,314849 B2; 828mg, 2,5mmol)
dugc hoa tan trong DMF (4mL). Natri hydrua (NaH, thé phén tan 60% trong diu
khoang; 154mg, 3,85mmol) dugc bd sung vao timg phin. BS sung 2,4-diclo-1-
(clometyl)benzen (586mg, 3,0mmol) vao hdn hop ndy. Hon hop phan ung dugc dé
khudy trong 24 gio (h). Nuée duge bd sung vao hdn hgp phan tmg, va pha nuéc dugc
chiét bing EtOAc (x3). Dich chiét hitu co gop lai duoc rira bing nudc mubdi, 1am kho
bang Na,SO,, duge loc, va dugce cd. Tinh ché bang sic ky pha thuong thu dugc chét
rin miu tring (440mg, hiéu suat 35%): nhiét d6 nong chay 165-168°C, 'H NMR (400
MHz, CDCl;) 6 7,68 (dd, J = 8,6, 7,8 Hz, 1H), 7,54 (d, J= 8,3 Hz, 1H), 743 (d, J =
2,1 Hz, 1H), 7,28 (d, J = 2,1 Hz, 1H), 7,23 (d, J = 1,8 Hz, 1H), 7,21 (d, J = 1,6 Hz,
1H), 5,50 (s, 2H), 4,83 (s, 2H), 3,97 (d, J = 0,8 Hz, 3H); ESIMS m/z 489 ([M-H)).

Céc hop chét 18 va 19 trong Bang 1 duoc tdng hop nhu trong Vi du 3.

Vi du 4: Diéu ché 4-triflometoxybenzyl 4-amino-3-clo-6-(4-clo-2-flo-3-
metoxyphenyl)-5-flopicolinat (Hop chét 20)
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Ci

Huyén phd gdm axit 4-amino-3-clo-6-(4-clo-2-flo-3-metoxyphenyl)-5-
flopicolinic (200mg, 0,573mmol), 1-(bromometyl)-4-(triflometoxy)benzen (161mg,
0,630mmol) va K,CO; (119mg, 0,859 mmol) trong DMF (2mL) dugc gia nhiét qua
dém & 50°C. Tiép theo, hdn hop phan tng dugc ¢b trong chan khong. Phin con lai
dugc tinh ché bing cach sic ky trén silicagel (rira giai bing gradien 0-80%
EtOAc/hexan) dé thu dugc chat rin mau tring (154mg, hiéu sudt 51,4%): nhiét do
néng chay 155-156°C; '"H NMR (400 MHz, DMSO-dq) & 7,60 (d, J = 8,7 Hz, 2H),
7,47 (dd, J= 38,5, 1,5 Hz, 1H), 7,41 (d, J=38,0 Hz, 2H), 7,29 (dd, /= 8,5, 7,1 Hz, 1H),
7,14 (s, 2H), 5,41 (s, 2H), 3,95 — 3,90 (m, 3H); ESIMS m/z 523 ((M+H]), 521 ([M-
H]).

Céc hop chit 21-34 trong Bang 1 dugc téng hop nhu trong Vi du 4.

Vi du 5: Diéu ché benzyl 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-vinylpyrimidin-
4-carboxylat (Hop chit 35)

Cl

Axit  6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-vinylpyrimidin-4-carboxylic
(dugc diéu ché theo cac phuong phap duge md ta trong patent My s 7,786,044 B2;
0,150g, 0,463mmol), (bromometyl)benzen (0,103g, 0,602mmol), va lithi cacbonat
(Li,COs; 0,044 ¢, 0,602mmol) dugce két hop trong DMF (1,5mL) va dugc gia nhiét qua
dém & 60°C. Hon hop phan tng di 1am lanh dugc ¢b va sau d6 duge 1am phan bd gitra
EtOAc va nudc. Pha hitu co duge 1am khd, duge ¢d va dugc tinh ché béng sic ky cot
(rra gi4i bang gradien EtOAc/hexan) dé thu duoc benzyl 6-amino-2-(4-clo-2-flo-3-
metoxyphenyl)-5-vinylpyrimidin-4-carboxylat & dang chit rin mau tring (0,154g,
hiéu suit 80%): nhiét d6 nong chay 119-121°C; '"H NMR (400 MHz, CDCL;) & 7,67
(dd, J= 8.5, 7,5 Hz, 1H), 7,49 — 7,42 (m, 2H), 7,42 — 7,32 (m, 3H), 7,21 (dd, J = 8,6,
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1,7 Hz, 1H), 6,70 (dd, J = 17,8, 11,6 Hz, 1H), 5,60 (dd, J = 7,7, 1,0 Hz, 1H), 5,57 (s,
1H), 5,39 (s, 2H), 5,35 (s, 2H), 4,00 (d, /= 0,8 Hz, 3H); ESIMS m/z 414 ((M+H]".

Vi du 6: DPiéu ché 4-metoxybenzyl 4-amino-3-clo-6-(4-clo-2-flo-3-
metoxyphenyl)picolinat (Hop chét 36)

BS sung triphenylphosphin (475mg, 1,81mmol), dietyl azodicarboxylat
(0,29mL, 1,81mmol), va 4-metoxyrugu benzylic (0,34mL, 2,72mmol) vao dung dich
chira axit 4-amino-3-clo-6-(4-clo-2-flo-3-metoxyphenyl)picolinic (600mg, 1,81 mmol)
trong THF (10mL). Hdn hop phan tng dugc khudy trong 48 gid. Mot luong
triphenylphosphin nita (475mg, 1,81mmol) dugc bd sung vao hdn hop phéan Ung, va
hén hop phan tmg dugc khudy trong 24 gid. Hn hop phén tng duge cd dén kho va
dugc tinh ché bing cach sic ky trén silicagel (rira giai biang gradien 0-100%
EtOAc/hexan) dé thu dugc chit rin mau tring nhd (170mg, hiéu sudt 26%): nhiét do
néng chay 73-83°C; '"H NMR (400 MHz, CDCL) & 7,66 (dd, J = 8,6, 7,8 Hz, 1H),
7,45 — 7,38 (m, 2H), 7,22 (dd, J = 8,7, 1,8 Hz, 1H), 7,16 (d, J= 1,7 Hz, 1H), 6,94 —
6,87 (m, 2H), 5,38 (s, 2H), 4,80 (s, 2H), 3,96 (d, /= 0,8 Hz, 3H), 3,81 (s, 3H); ESIMS
m/z 451 ([M+H]"), 449 ([M-H]).

Hop chit 37 trong Bang 1 duoc tdng hop nhu trong Vi du 6.

Vi du 7: Diéu ché benzyl 4-amino-3-clo-6-(2,4-diclo-3-metoxyphenyl)-picolinat (Hop
chat 38)

Cl Cl

Metyl 4-amino-3-clo-6-(2,4-diclo-3-metoxyphenyl)picolinat (Hop chit C, duoc
diéu ché theo cac phuong phép dugc mo ta trong patent M§ s6 7,314849 B2; 500mg,
1,4mmol) dugc hod tan trong rugu benzylic (10mL), dugc xir 1y bang titan(IV)
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isopropoxit (khoang 100uL) va dugc gia nhiét & 85-90°C. Sau 2 gid, mét phin
titan(IV) isopropoxit khac (100pL) duge bd sung vao va gia nhiét tiép trong 18 gio.
Céac chét bay hoi dugc loai bo trong diéu kién do chan khong cao, va phﬁn con lai
duoc tinh ché bang cach sic ky trén silicagel (rira giai bang 5% Et,0—-30% diclometan
(CH,C1,)-65% hexan). Chét thu dugc dugc tinh ché tiép bing sic ky léng cao ap pha
ddo (reverse phase high performance liquid chromatography - RP-HPLC; rira giai
bang 70% axetonitril) & thu dugc hop chit néu & dé muc nay (375mg, hiéu suit
61%): nhiét d6 nong chay 107-108°C; 'H NMR (400 MHz, CDCls) & 7,50 — 7,26 (m,
8H), 6,97 (s, 1H), 5,42 (s, 2H), 4,85 (s, 2H), 3,91 (s, 3H); ESIMS m/z 437 ((M+H]").

Hop chit 39 trong Bang 1 dugc téng hop nhu trong Vi du 7.

Vi du 8: Diéu ché benzyl 4-amino-3-clo-6-(4-clo-2-flo-3-(1-floetyl)phenyl)-5-
flopicolinat (Hop chét 40)

Buéc A. Metyl 4-amino-3-clo-6-(4-clo-2-flo-3-(1-floetyl)phenyl)-5-flopicolinat
(Hop chét H). 2-(4-clo-2-flo-3-(1-floetyl)phenyl)-4,4,5,5-tetrametyl-1,3,2-
dioxaborolan (510mg, 1,7mmol, 1,0 duong lugng (equiv.)) va metyl 4-amino-3,6-
diclo-5-flopicolinat (dugc diéu ché theo cac phuong phap dugc md ta trong Patent My§
6,784,137 B2; 400mg, 1,7mmol, 1,0 duong lugng) duoc bd sung l4n luot vao binh
dung cho 10 vi séng Biotage c6 dung tich SmL, sau d6 bd sung xesi florua (CsF;
510mg, 3,3mmol, 2,0 duong luong), paladi(I) axetat (19mg, 0,084mmol, 0,05 duong
luong), va natri 3,3',3"-phosphintriyltribenzensulfonat (95mg, 0,17mmol, 0,10 duong
lwgng). Hén hop gdm nudc-axetonitril theo ty 16 3:1 (3,2mL) duge bd sung vao va
hdn hop mau nau thu dugc duge gia nhiét trong 16 vi séng benchtop & 150°C trong 5
phit. Hon hop phan tng da lam lanh duoc pha lodng bang nuéc (150mL) va duge
chiét bang CH,Cl, (4 x 50mL). Dich chiét hiru co gdp lai duoc lam kho bing magie
sulfat (MgS0y,), dugc loc hut, va dugc ¢d bang cach 1am bay hoi kiéu quay. Phan con
lai duoc tinh ché bang sic ky cot pha dao (rira giai bang gradien tir 5% axetonitril dén
100% axetonitril) d thu dugc san phdm mong muén, metyl 4-amino-3-clo-6-(4-clo-2-
flo-3-(1-floetyl)phenyl)-5-flopicolinat & dang chét ban rin mau nau vang (220mg,
hiéu sudt 35%): IR (mang mong) 3475 (w), 3353 (m), 3204 (w), 3001 (w), 2955 (w),
1738 (s), 1711 (s), 1624 (s) cm™; '"H NMR (300 MHz, CDCl;) & 7,50 (m, 1H), 7,30
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(m, 1H), 7,21 (d, J = 2 Hz, 1H), 6,16 (dq, J = 46, 7 Hz, 1H), 4,96 (br s, 2H), 3,97 (s,
3H), 1,75 (dd, J =23, 7 Hz, 3H); ESIMS m/z 379 ((M+H]").

Budc B: Axit 4-amino-3-clo-6-(4-clo-2-flo-3-(1-floetyl)phenyl)-5-flopicolinic.
2 mol (M) dung dich nudc natri hydroxit (NaOH; 580uL, 1,2mmol, 4,0 duong lugng)
dugc bd sung vio huyén phit dugc khudy chira metyl 4-amino-3-clo-6-(4-clo-2-flo-3-
(1-floetyl)phenyl)-5-flopicolinat (110mg, 0,29mmol, 1,0 duong lugng) trong rugu
metylic (1,9mL) & 23°C. Dung dich déng nhit mau vang nhat thu dugc duge khudy &
23°C trong 20 h. Hén hop phan tng dugc didu chinh dén khoang pH=4 bang cach bd
sung ting giot axit clohydric ddm dic (HCI) va dugc cd bing cach 1am bay hoi kiéu
quay. Phan con lai dugc tao huyén phu dic trong nuéc va dugc loc chan khong dé thu
dugc san phim mong mudn, axit 4-amino-3-clo-6-(4-clo-2-flo-3-(1-floetyl)phenyl)-5-
flopicolinic & dang bot mau tring (55mg, hiéu suét 50%): IR (mang mong) 3319 (m),
3193 (w), 2983 (w), 1719 (m), 1629 (s) cm™; '"H NMR (300 MHz, DMSO-dy) & 7,58
(t, /=9 Hz, 1H), 7,49 (d, J =9 Hz, 1H), 6,99 (br s, 2H), 6,15 (dq, J = 44, 7 Hz, 1H),
1,71 (dd, J = 23, 7 Hz, 3H); ESIMS m/z 365 ([M+H]").

Buéc C: Benzyl 4-amino-3-clo-6-(4-clo-2-flo-3-(1-floetyl)phenyl)-5-
flopicolinat. Trietylamin (190pL, 1,4mmol, 2,0 duong lugng) va benzyl bromua
(120pL, 1,0mmol, 1,5 dwong lugng) duge bd sung 1an luot vao dung dich duoc khudy
chira axit 4-amino-3-clo-6-(4-clo-2-flo-3-(1-floetyl)phenyl)-5-flopicolinic (0,25 g,
0,69mmol, 1,0 duong lugng) trong THF (3,4mL) & 23°C. Dung dich duc mau vang
nhat thu dugc duge khudy & 23°C trong 18 giv. Hén hop phéan tng dugc pha loang
bang nuéc (150mL) va dugc chiét bang CH,Cl, (3 x 70mL). Pha hitu co gdp lai dugc
lam khdé (MgSO0y,), dugce loc hut, va dugc cb bang cach 1am bay hoi kiéu quay. Phan
con lai duoc tinh ché bang sic ky cot pha dao (rira giai bang gradien tir 5% axetonitril
dén 100% axetonitril) dé thu dugc san pham mong mubn, benzyl 4-amino-3-clo-6-(4-
clo-2-flo-3-(1-floetyl)phenyl)-5-flopicolinat & dang chét ban rin mau vang (160mg,
hidu suit 52%): IR (mang moéng) 3485 (m), 3393 (m), 3196 (W), 3035 (W), 2983 (w),
1737 (s), 1622 (s) cm™; "H NMR (300 MHz, CDCl;) & 7,23 — 7,57 (m, 7H), 6,18 (dq,
J =45, 6 Hz, 1H), 5,45 (s, 2H), 4,94 (br s, 2H), 1,78 (ddd, J = 23, 7, 1 Hz, 3H);
ESIMS m/z 453 ((M+H]").

Vi du 9: Piéu ché benzyl 4-amino-3-clo-6-(4-clo-3-etoxy-2-flophenyl)-5-flopicolinat
(Hop chit 41)
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Buéc A: Metyl 4-amino-3-clo-6-(4-clo-3-etoxy-2-flophenyl)-5-flopicolinat
(Hop chit A). 2-(4-clo-3-etoxy-2-flophenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan
(500mg, 1,7mmol, 1,0 duong lugng) va metyl 4-amino-3,6-diclo-5-flopicolinat
(400mg, 1,7mmol, 1,6 duong lugng) dugc bd sung 14n luot vao binh dung cho 10 vi
séng Biotage c6 dung tich SmL, sau d6 bd sung CsF (510mg, 3,3mmol, 2,0 duong
lugng), paladi(Il) axetat (19mg, 0,084mmol, 0,05 dwong lugng), va natri 3,3',3"-
phosphintriyltribenzen-sulfonat (95mg, 0,17mmol, 0,10 duong luong). Hén hop gém
nudc—axetonitril theo ty 1& 3:1 (3,2mL) duoc bd sung vao, va hdn hop mau nau thu
dugc dugc gia nhiét trong 10 vi séng benchtop & 150°C trong 5 phut. Hén hop phan
tng d3 duoc 1am lanh dugc pha lodng bang nudce (150mL) va duge chiét bang CH,Cl,
(4 x 50mL). Dich chiét hiru co gop lai dugc lam kho (MgSO,), duoc loc hut, va duge
cd bang cach 1am bay hoi kiéu quay. Phan con lai duoc tinh ché bing cach sic ky trén
cot silicagel (rira giai bang 33% EtOAc/hexan) dé thu dugc san phim mong mudn,
metyl 4-amino-3-clo-6-(4-clo-3-etoxy-2-flophenyl)-5-flopicolinat & dang bdt mau
vang nau (450mg, hiéu sudt 63%): nhiét d6 néng chay 170—172°C; IR (mang mong)
3485 (m), 3380 (s), 2951 (W), 1739 (s), 1610 (s) cm™; "H NMR (300 MHz, CDCl;) &
7,20 — 7,30 (m, 2H), 4,95 (br s, 2H), 4,19 (q, /=7 Hz, 2H), 3,98 (s, 3H), 1,43 (t,J =7
Hz, 3H); ESIMS m/z 377 (IM+H]".

Budéc B: Axit 4-amino-3-clo-6-(4-clo-3-etoxy-2-flophenyl)-5-flopicolinic.
Dung dich nuéc NaOH 2M (900uL, 1,8mmol, 4,0 dwong lugng) duge bd sung vao
huyén phi duoc khudy gdm metyl 4-amino-3-clo-6-(4-clo-3-etoxy-2-flophenyl)-5-
flopicolinat (170mg, 0,45mmol, 1,0 duong lugng) trong ruou metylic (3,0mL) & 23°C.
Hdn hop khéng ddng nhit mau tring thu dwgc duge khudy & 23°C trong 4 gio. Hon
hop phan tmg duogc diéu chinh dén x4p xi pH=4 bing cach bd sung timg giot HCI dam
dic va sau d6 dugc cb bang cach 1am bay hoi kiéu quay. Phin con lai duoc tao huyén
phtl dic trong nuée va duge loc chan khong dé thu dugce san phdm mong mubn, axit
4-amino-3-clo-6-(4-clo-3-etoxy-2-flophenyl)-5-flopicolinic & dang bot mau tring
(140mg, hiéu suét 88%): nhiét d6 noéng chay 163-165°C; IR (mang méng) 3486 (m),
3377 (s), 3155 (w), 2981 (w), 2935 (w), 1718 (s), 1614 (s) cm™; '"H NMR (300 MHz,
DMSO-dg) 6 7,45 (dd, J =9, 2 Hz, 1H), 7,28 (dd, /=9, 7 Hz, 1H), 7,01 (br s, 2H),
4,15 (q,J =7 Hz, 2H), 1,33 (t, J = 7 Hz, 3H); ESIMS m/z 363 ((M+H]").
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Budc C: Benzyl 4-amino-3-clo-6-(4-clo-3-etoxy-2-flophenyl)-5-flopicolinat.
Trietylamin (290uL, 2,1mmol, 2,0 duong lugng) va benzyl bromua (190uL, 1,6mmol,
1,5 duong lugng) duge bd sung 1an Iugt vao dung dich duge khudy chira axit 4-amino-
3-clo-6-(4-clo-3-etoxy-2-flophenyl)-5-flopicolinic (0,38g, 1,1mmol, 1,0 duwong lugng)
trong THF (7,0mL) & 23°C. Dung dich duc mau nau thu dugc duoc khudy & 23°C
trong 18 gid. Hon hop phan tng dugc pha lodng bang nudc (150mL) va duoc chiét
bang CH,CI, (3 x 70mL). Dich chiét hiru co gop lai duge 1am kho (MgSO,), duoc loc
hat, va dugc cd bang cach 1am bay hoi kiéu quay. Phin con lai duge tinh ché bing
RP-HPLC (rira giai bang gradien tir 5% axetonitril dén 100% axetonitril) dé thu duoc
san phidm mong mudn, benzyl 4-amino-3-clo-6-(4-clo-3-etoxy-2-flophenyl)-5-
flopicolinat & dang bt mau tring (230mg, hiéu suit 49%): nhiét do néng chay 122—
124°C; IR (mang mong) 3477 (s), 3372 (s), 3194 (w), 3036 (w), 2992 (m), 2943 (w),
2900 (w), 1729 (s), 1616 (s) cm™; '"H NMR (300 MHz, CDCl;) & 7,49 — 7,32 (m, 5H),
7,29 - 7,21 (m, 2H), 5,43 (s, 2H), 4,91 (br s, 2H), 4,19 (q, /=7 Hz, 2H), 1,43 (t, J=7
Hz, 3H); ESIMS m/z 453 ([M+H]").

Vi du 10: Pidu ché benzyl 4-amino-3-clo-6-(4-xyclopropylphenyl)-5-flopicolinat
(Hop chit 42)

Budc A: Etyl 4-amino-3-clo-6-(4-xyclopropylphenyl)-5-flopicolinat. Axit 4-
Xyclopropylphenylboronic (250mg, 1,5mmol, 1,2 duong lugng) va metyl 4-amino-
3,6-diclo-5-flopicolinat (300mg, 1,3mmol, 1,0 duong luong) dugc bd sung 1an lugt
vao binh dung cho 16 vi séng Biotage c6 dung tich SmL, sau d6 bd sung CsF (380mg,
2,5mmol, 2,0 duong lugng), paladi(Il) axetat (14mg, 0,063mmol, 0,05 duong lugng),
va natri 3,3',3"-phosphintriyl-tribenzensulfonat (71mg, 0,13mmol, 0,10 duong lugng).
Hbn hop gdbm nudc—axetonitril theo ty 18 3:1 (2,5mL) dugc bd sung vao, va hdn hop
mau ndu thu duge dugc gia nhiét trong 10 vi séng benchtop & 150°C trong 5 phut. Hon
hop phan ting d3 1am lanh dugc pha lodng bang nudc (150mL) va dugc chiét bang
CH,CI, (4 x 50mL). Dich chiét hitu co g0p lai dugc lam kho (MgSO4), dugc loc hut,
va duge ¢b bing cach 1am bay hoi kidu quay. Phin con lai dugc tinh ché bang RP-
HPLC (rira giai bing gradien tir 5% axetonitril dén 100% axetonitril) d& thu dugc san
phim mong muén, metyl 4-amino-3-clo-6-(4-xyclopropylphenyl)-5-flopicolinat &
dang bot mau tring (310mg, hiéu suit 78%): nhiét d6 néng chay 116-119°C; IR
(mang moéng) 3475 (s), 3357 (s), 3089 (w), 3013 (w), 2954 (w), 1724 (m), 1607 (m)
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cm’; "H NMR (300 MHz, CDCl3) & 7,81 (m, 2H), 7,15 (m, 2H), 4,85 (br s, 2H), 3,98
(s, 3H), 1,94 (m, 1H), 1,01 (m, 2H), 0,74 (m, 2H); ESIMS m/z 321 ((M+H]".

Budc B: Axit 4-amino-3-clo-6-(4-xyclopropylphenyl)-5-flopicolinic. Dung
dich nuéc NaOH 2M (600uL, 1,2mmol, 2,0 duong lugng) duoc bd sung vao huyén
phit duge khudy gdm metyl 4-amino-3-clo-6-(4-xyclopropylphenyl)-5-flopicolinat
(190mg, 0,59mmol, 1,0 dwong lugng) trong rugu metylic (3,0mL) & 23°C. Hon hop
khéng ddng nhit mau tring thu dugc duge khudy & 23°C trong 3 gio. Hon hop phan
tmg dugc diéu chinh dén xdp xi pH=4 bing cach bd sung ting giot HCI dam dic va
sau d6 dugc cb biang cach lam bay hoi kidu quay. Phin con lai dugc tao huyén phu
dic trong nudc va dugce loc chan khong dé thu duoc san phém mong mubn, axit 4-
amino-3-clo-6-(4-xyclopropylphenyl)-5-flopicolinic & dang bdt mau tring (170mg,
hiéu sudt 94%): nhiét 4o nong chdy 147-149°C; IR (mang mong) 3463 (s), 3339 (s),
3202 (m), 3084 (w), 3007 (w), 1721 (m), 1630 (s) cm™; "H NMR (300 MHz, DMSO-
dg) 6 7,70 (m, 2H), 7,17 (m, 2H), 6,81 (br s, 2H), 1,96 (m, 1H), 0,99 (m, 2H), 0,71 (m,
2H); ESIMS m/z 307 ((M+H]").

Budc C: Benzyl 4-amino-3-clo-6-(4-xyclopropylphenyl)-5-flopicolinat.
Trietylamin (220uL, 1,6mmol, 2,0 duong lugng) va benzyl bromua (140uL, 1,2mmol,
1,5 duong lugng) dugc bd sung 1an lugt vao dung dich dugc khudy chtra axit 4-amino-
3-clo-6-(4-clo-3-etoxy-2-flophenyl)-5-flopicolinic  (0,24g, 0,78mmol, 1,0 duong
lugng) trong THF (5,2mL) & 23°C. Dung dich duc mau vang nhat thu dugc dugce
khudy & 23°C trong 72 h. Hbn hop phan tmg dugc pha loéing bang nude (150mL) va
duge chiét bing CH,Cl, (3 x 70mL). Dich chiét hiru co gdp lai duoc 1am khd
(MgSO0y,), duge loc hut, va duge cd bang cach lam bay hoi kidu quay. Phan con lai
dugc tinh ché bing RP-HPLC (rira gidi bang gradien tir 5% axetonitril dén 100%
axetonitril) dé thu dugc san phdm mong mudn, benzyl 4-amino-3-clo-6-(4-
xyclopropylphenyl)-5-flopicolinat & dang bot mau tring (180mg, hiéu suét 58%):
nhiét 4o nong chay 129-131°C; IR (mang mdng) 3389 (s), 3229 (w), 3194 (w), 3083
(w), 3068 (w), 3033 (w), 3008 (w), 1737 (s), 1616 (s) cm™; '"H NMR (300 MHz,
CDCl;) & 7,83 (m, 2H), 7,48 (m, 2H), 7,33 — 7,42 (m, 3H), 7,15 (m, 2H), 5,43 (s, 2H),
4,82 (br s, 2H), 1,94 (m, 1H), 1,01 (m, 2H), 0,75 (m, 2H); ESIMS m/z 497 (IM+H]").

Vi du 11: DPiéu ché benzyl 4-amino-3-bromo-6-(4-clo-2-flo-3-metoxy-phenyl)-5-
flopicolinat (Hop chat 43)
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Budc A: Hbn hop gdm metyl 4,5,6-triclopicolinat (dugc didu ché theo cac
phuong phap duge mo ta trong Patent My sé 6,784,137 B2; 25g, 0,10 phén tir gam
(mol)) va rugu benzylic (100g, 0,2mol) trong binh thét cb day tron ba c¢b dung tich
250mL dugc gia nhi€t trong modi truong nito & 100°C. Titan isopropoxit (0,6g,
0,02mol) duogc bd sung vao. Sau 4 h & 100°C, dung dich gin nhu khong mau thu dugce
dugc 1am lanh va chuyén vao binh thét cb day bang mot cb dung tich 250mL. Luong
ruou benzylic du dugc loai bd trong diéu kién chan khong dé thu dugc chét rin mau
gan nhu tring (31g, hiéu sudt 94%): nhiét d6 noéng chay 125-126,5°C; "H NMR (400
MHz, CDCL;) 6 8,08 (s, 1H, pyridin H), 7,42 (m, 2H, phenyl), 7,31 (m, 3H, phenyl),
5,40 (s, 2H, CH,Ph); *C{'H} NMR (101 MHz, CDCl;) § 162,0 (CO,R), 150,4, 1450,
1449, 134,7, 133,1, 128,3 (phenyl CH), 125,4 (pyridin CH), 67,88 (CH,Ph).

Budc B: Binh thét ¢b ba ¢d ¢6 dung tich 250mL c6 lip thiét bi ngung tu hdi
Iwu va dau vio nito (N,) dugc nap benzyl 4,5,6-triclopicolinat (17,77g, 56,10mmol),
2-(4-clo-2-flo-3-metoxyphenyl)-1,3,2-dioxaborinan (19,20 g, 79,0mmol) va CsF
(17,04g, 112,0mmol). Axetonitril (100mL) va nuéc (30mL) duge bd sung. Hon hop
phan @ng dwgc  hat chin  khongmap ddy véi N,  (5x).
Diclorobis(triphenylphosphin)paladi(Il) rin (Pd(PPh;),Cl,; 1,724g, 2,456mmol) dugc
bd sung vao. Dung dich duoc hit chan khong/nap ddy véi N, (5x) va sau d6 duge
khudy & nhiét o hdi luu trong 90 phiit. chét rin mau tring két tia ngay khi lam ngudi
dén nhiét d6 trong phong. Chét rin nay dugc duge loc, duge rira bang nude va lam
khd trong khong khi (18,66g, hiéu suit 75%): 'H NMR (400 MHz, CDCl;) & 8,23 (s,
1H, pyridin H), 7,52 — 7,32 (m, 5H, phenyl), 7,27 (dd, Jyz = 8,4 Hz , Jry = 1,7 Hz,
1H, thom), 7,10 (dd, Jg.g = 8,4 Hz, Jr.g = 6,8 Hz, 1H, thom), 5,44 (s, 2H, CH,Ph),
3,98 (d, Je.u = 1,3 Hz, 3H, OMe); “C{'H} NMR (101 MHz, CDCl;) & 163,0, 153,7,
153,5 (d, Je.c = 253 Hz, C2°), 146,0, 144,5 (d, Jr.c = 13 Hz), 144,1, 135,0, 134,2,
129,9 (d, Jr.c = 3 Hz), 128,5, 126,1, 125,8 (d, Jr.c = 14 Hz), 125,3 (d, Jr.c = 3 Hz),
124,9 (d, Jrc = 2 Hz), 67,9 (CH,), 61,5 (d, Jr.c = 4 Hz, OMe). Theo tinh toan ly
thuyét d6i v6i CaoH3CLFNOs: C, 54,51; H, 2,97; N, 3,18. Phat hién dugc: C, 54,60;
H, 3,08; N, 3,16. |

Buéc C: Binh thét ¢d ba ¢b c6 dung tich 250mL dugc 1ip dau cit, diu vao N,,
bd phéan khuéy co hoc va cdp nhi¢t dién. Binh thot cd duge nap CsF (21,07g,
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139,0mmol). DMSO khan (100mL) dugc bd sung vio, va huyén phi duoc hit chdm
khong/nap diy (5x) v6i N,. Huyén phi dugc gia nhiét & 80°C trong 30 phat. DMSO -
(30mL) duoc cit loai trong diéu kién chan khéng dé loai bd toan bd lugng nuée con
lai. Benzyl 4,5-diclo-6-(4-clo-2-flo-3-metoxyphenyl)picolinat rin (15,34g, 34,8mmol)
duoc bd sung vao, va dung dich duoc hut chan khong/nap dy véi N, (5x). Hon hop
phan tmg dugc gia nhiét &én 105°C trong méi truong N,. Sau 6 gid & 105°C, phan tich
mdt phan phan udc bang GC cho thiy khéong co pic nao 13 ciia hop chét trung gian
monoflo. Hon hop phan tmg dugc dé ngudi dén nhiét do trong phong. Hon hop phan
ting dugc db vao nude da (400g) va duge chiét bing EtOAc (3 x 200mL). Dich chiét
hiru co gdp lai duge rira biang dung dich NaHCO; bio hoa (satd), nudce (5 x 100mL)
va nuéc mudi. Dich chiét dugc lam kho (MgSQO,) va dugc ¢o trong diéu kién ap suét
thdp dé thu dugc chit rin mau vang nau (12,97g). Chét ran nay dwoc dugc tinh ché
bing sic ky nhanh (cot silic oxit 33 0g; gradien 0-20% EtOAc) dé thu dugc chét rin
mau tring (9,95g; hiéu sudt 70%): nhiét do néng chay 114-116°C; 'H NMR (400
MHz, CDCl;) 6 8,01 (dd, Jeg = 9.4, 5,5 Hz, 1H, pyridin H), 7,53 — 7,20 (m, 7H,
phenyl), 5,44 (s, 2H, CH,Ph), 3,99 (d, Je.u = 1,2 Hz, 3H, OMe); >*C NMR (101 MHz,
CDCl;) 6 162,8 (d, Jr.c = 3 Hz, CO,Bn), 156,2 (dd, Jr.c =267, 12 Hz), 153,9 (d, Jp.c =
255 Hz), 148,0 (dd, Jr.c =269, 11 Hz), 145,4 (t, Je.c = 7 Hz), 144,7 (d, Jr.c = 13 Hz),
144,6 (dd, Jr.c = 13, 2 Hz), 135,2 (s), 130,6 (d, Jr.c = 3 Hz), 125,6 (d, Jr.c = 4 Hz),
125,4 (d, Jpc = 2 Hz), 122,0 (d, Jec = 14 Hz), 115,0 (d, Jrc = 16 Hz), 67,9 (s,
CH,Ph), 61,6 (d, Jr.c = 5 Hz, OMe); ’F{'H} NMR (376 MHz, CDCL;) & -123,90 (d,
Jer = 19,7 Hz, F4), -128,37 (d, Jr.r = 33,5 Hz, F2°), -139,64 (dd, Jrr = 33,5, 19,7 Hz,
F5). Theo tinh toan 1y thuyét dbi véi C,0H;5CIF;NO;: C, 58,91; H, 3,21; N, 3,43. Phat
hién dugc: C, 59,03; H, 3,20; N, 3,39.

Buéc D: Benzyl 4,5-diflo-6-(4-clo-2-flo-3-metoxyphenyl)picolinat (4,99g,
12,2mmol) dugc tao huyén phu ddc trong DMSO (100mL). Amoniac dugc cho suc
qua dung dich ndy trong 30 phit. Sau khi khudy qua dém, hdn hop phan tmg dugc db
vao nuéc d4 (500mL). San phdm dugc chiét trong EtOAc (3 x 150mL). Dich chiét
hiru co gop lai duge rira bing nude (5 x 100mL) va nude mudi, 1am kho (MgS0,) va
duoc cb trong diéu kién 4p sudt thp dé thu duge chét rin mau trang (4,99¢g, hiéu suit
101%); '"H NMR (400 MHz, CDCLs) & 7,52 (d, Jr.g = 6,5 Hz, 1H, pyridin H3), 7,45 —
7,38 (m, 2H), 7,37 - 7,17 (m, 5SH), 5,38 (s, 2H, CH,Ph), 4,67 (br s, 2H, NH,), 3,94 (d,
Jen = 1,1 Hz, 3H, OMe); "C{'H} NMR (101 MHz, CDCl;) & 164,4 (CO,R), 153.9
(d, Je.c = 254 Hz), 147,6 (d, Jr.c = 256 Hz), 144,4 (d, Jr.c = 14 Hz), 144,0 (4, Jg.c =5
Hz), 142,2 (d, Je.c = 12 Hz), 140,4 (d, Jr.c = 15 Hz), 135,6 (s), 129,5 (d, Jr.c = 3 Hz),
128,5 (CH), 128,3 (CH), 128,3 (CH), 125,6 (d, Jr.c = 3 Hz, CH), 125,2 (d, Jp.c =4 Hz,
CH), 123,3 (dd, J.c = 14, 4 Hz), 113,1 (d, Jr.c = 4 Hz, C3), 67,3 (s, CH,Ph), 61,5 (d,
Jr.c = 4 Hz, OMe); "F{'H} NMR (376 MHz, CDCl;) & -128,54 (dd, J = 30,7, 5,2 Hz,
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F2%), -141,84 (dd, J = 30,8, 6,5 Hz, F5). HRMS-ESI (m/z) [M]" Theo tinh toan ddi
v6i CyoH;5CIF,N,03, 404,0739; phat hién dugce 404,0757.

Buéce E: N-Bromosucxinimit (NBS; 580mg, 3,3mmol, 1,1 duong luong) duogc
bd sung vio huyén phu dugc khudy gdm benzyl 4-amino-6-(4-clo-2-flo-3-
metoxyphenyl)-5-flo-picolinat (1,2g, 3,0mmol, 1,0 duong lugng) trong 1,2-dicloetan
(15mL) & 23°C. Hon hgp mau vang nhat thu dugc dugc khudy & 23°C trong 72 h. Hdn
hop phan tmg mau nau thu dugc duge cd bang dong khi N, va phan con lai dugc tinh
ché bang cach sic ky trén cot silicagel (rira giai bang 29% EtOAc/hexan) dé thu dugc
san phdm mong mudn, benzyl 4-amino-3-bromo-6-(4-clo-2-flo-3-metoxyphenyl)-5-
flopicolinat & dang bt mau vang nau (1,3g, hiéu suit 93%): nhiét 40 néng chay 144—
146°C; IR (mang mong) 3370 (s), 3225 (w), 3190 (w), 3093 (w), 3066 (w), 3037 (w),
2948 (w), 1731 (s), 1616 (s) cm™; 'TH NMR (400 MHz, CDCl;) & 7,47 (m, 2H), 7,41 —
7,33 (m, 3H), 7,26 — 7,22 (m, 2H), 5,42 (s, 2H), 4,98 (br s, 2H), 3,96 (d, J = 1 Hz,
3H); ESIMS m/z 485 (IM+H]").

Vi du 12: Piéu ché (E)-benzyl 4-amino-6-(4-clo-2-flo-3-metoxy-phenyl)-3-(2-
clovinyl)-5-flopicolinat (Hop chit 44)

Buéc A: Tributyltin hydrua (2,0mL, 7,3mmol, 1,0 duong lugng) va
etynyltrimetylsilan (2,1mL, 15mmol, 2,0 duong lugng) dugc két hop, 2,2’-azobis(2-
metylpropionitril) (AIBN; 60mg, 0,36mmol, 0,05 duong lwong) duge b sung vio, va
dung dich r6 rang khong mau thu dugc dugce gia nhiét dén 80°C. Sau khi gia nhiét,
quan sat thdy su téa nhiét dén ~110°C. Hdn hop phan tmg duoc 1am ngudi lai dén
80°C va dugc khudy trong 20 h. Hn hop phan tmg duoc 1am ngudi dén 23°C dé thu
dugc san phdm thé mong mudn, (E)-trimetyl(2-(tributylstannyl)vinyl)silan, & dang
diu mau vang nhat (2,8g, hiéu suét tho 99%): "H NMR (400 MHz, CDCl;) & 6,96 (d, J
= 22,5 Hz, 1H), 6,60 (d, J = 22,5 Hz, 1H), 1,54 — 1,44 (m, 6H), 1,35 — 1,23 (m, 6H),
0,91 -0,82 (m, 15H), 0,03 (s, 9H).

Buéc B: (E)-Trimetyl(2-(tributylstannyl)vinyl)silan (1,1 g, 2,7mmol, 1,1
dwong lugng) duge bd sung vao hdn hop duogc khudy gdm benzyl 4-amino-3-bromo-
6-(4-clo-2-flo-3-metoxyphenyl)-5-flopicolinat (Hop chat 43; 1,2g, 2,5mmol, 1,0
duong lugng) va tetrakis(triphenylphosphin)paladi(0) (290mg, 0,25mmol, 0,10 duong
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lugng) trong DMF (8,3mL) & 23°C. Hdn hop phan tng dugc gia nhiét dén 90°C, thu
duoc dung dich ddng nhit mau vang sim, va hdn hop phan tmg dugce khudy trong 20
h. Hon hgp phén tng d 1am lanh dugc pha lodng bing nuéc (400mL) va duge chiét
bﬁng Et,0 (4 x 100mL). Lép hitu co duge 1am khoé (MgSO,), dugce loc hit, va duge co
bing cach l1am bay hoi kiéu quay. Phin con lai dugc tinh ché bang séc ky cot pha dao
(gradien tlr 5% axetonitril d&én 100% axetonitril) dé thu dwgc san phdm mong mudn,
(E)-benzyl  4-amino-6-(4-clo-2-flo-3-metoxyphenyl)-5-flo-3-(2-(trimetylsilyl)vinyl)
picolinat, & dang ddu mau nau nhat (460mg, hiéu suit 38%): IR (mang mong) 3483
(w), 3376 (m), 3206 (w), 3069 (w), 2955 (s), 2897 (w), 1732 (s), 1619 (s) cm-1; 1H
NMR (400 MHz, CDCl;) 8 7,44 — 7,27 (m, 7H), 6,94 (d, J = 20 Hz, 1H), 6,28 (d, J =
20 Hz, 1H), 5,33 (s, 2H), 4,62 (br s, 2H), 3,95 (d, /=1 Hz, 3H), 0,09 (s, 9H); ESIMS
m/z 503 ((M+H] ).

Budc C: N-closucxinimit (NCS; 190mg, 1,4mmol, 2,0 duong lugng) dugc bd
sung vio dung dich dugc khudy chira (E)-benzyl 4-amino-6-(4-clo-2-flo-3-
metoxyphenyl)-5-flo-3-(2-(trimetylsilyl)vinyl)picolinat (350mg, 0,70mmol, 1,0 duong
lugng) trong DMF (7,0mL) & 23°C. Dung dich dong nh4t mau xanh 14 ciy nhot thu
dugc dugc gia nhiét dén 50°C va duoc khudy trong 24 git. Hon hop phén ing da lam
lanh dugc pha lodng bang nudc (400mL) va duogc chiét bang EL,O (4 x 100mL). Pha
hitu co gfp lai dugc lam khé (MgSO,), dugc loc hut, va dugc cod béng cach lam bay
hoi kiéu quay. Phan con lai dugc tinh ché bang sic ky cot pha dao (gradien tir 5%
axetonitril &én 100% axetonitril) dé thu dugc san phim mong mudn, (E)-benzyl 4-
amino-6-(4-clo-2-flo-3-metoxyphenyl)-3-(2-clovinyl)-5-flopicolinat & dang bdt mau
vang nau (70mg, hiéu suit 22%): nhiét d6 néng chay 133-135°C; IR (mang mdng)
3486 (s), 3345 (s), 3215 (w), 3069 (w), 3037 (w), 2953 (w), 1719 (s), 1616 (s) cm-1;
IH NMR (400 MHz, CDCI3) & 7,47 — 7,43 (m, 2H), 7,41 — 7,33 (m, 3H), 7,27 (m,
2H), 6,89 (d, J = 14 Hz, 1H), 6,45 (d, J = 14 Hz, 1H), 5,37 (s, 2H), 4,62 (br s, 2H),
3,97 (d, J= 1 Hz, 3H); ESIMS m/z 465 ((M+H]").

Bang 1: Céu tric clia cac hop chit trong Vi du

Hop chit s6 CAu triic
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Hop chét s6
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Hop chét s6
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Hop chit s6 Chu tric
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Hop chét sé CAu truc
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Hop chét sé Chu truc
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Hop chét s6 Céu tric

31
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37
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Hop chit sb

Cau trac

39

Bang 2: Dit liéu phan tich d6i v6i cac hop chét trong Bang 1

Hop

L, Dan
chat so ang

Nhiét do

néng

chay
(°C)

ESIMS

m/z

"HNMR (cuong do
tin hiéu, dung moi)

Dir liéu
NMR
khac

3 Chét rin
mau tring

139

453
(M+H]")

(400 MHz, DMSO-dy)

87,45 (dd, J=8,5,
1,6 Hz, 1H), 7,34 (d,J
= 8,0 Hz, 2H), 7,28
(dd,J=38.5, 7,1 Hz,
1H), 7,20 (d,J=17,9
Hz, 2H), 7,07 (s, 2H),
5,32 (s, 2H), 3,92 (d,
J=0,8 Hz, 3H), 2,30
(s, 3H)

Chét rin

mau trang

151

464
((M+H]")

(400 MHz, DMSO-dj)
87,92 — 7,84 (m, 2H),
7,65 (d,J= 8,5 Hz,
2H), 7,47 (dd, J = 8.5,
1,6 Hz, 1H), 7,30 (dd,
J=8,5,7,1 Hz, 1H),
7,10 (s, 2H), 5,48 (s,
2H), 3,93 (d,J=10,9

Hz, 3H)
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Nhict do Dir liéu
Hop néng ESIMS | 'HNMR (cuong do j
o Dang : L N NMR
chat s6 chay m/z tin hiéu, dung moi) ,
o khac
(°C)
(400 MHz, DMSO-d;)
e A
Chét rin (IM+H]H, ), 729 - 7,12 (m,
5 o 183-184 4H), 6,88 (d, J=8,7
mau trang 467
| Hz,2H),4,59 (d,J =
(IM-H])
4,4 Hz, 2H), 3,90 (s,
3H), 3,71 (s, 3H)
(400 MHz, DMSO-dq)
87,79 (d, J=8,2 Hz,
507 2H), 7,68 (d, J= 8,1
Chét rén ([M+H]+)’ HZ, 2H), 7,47 (dd, J=
6 T 118-119 8,5, 1,5 Hz, 1H), 7,31
mau trang 505 (dd,J=85,7.1 H
- 2 = 2% 2 Z,
(IM-H])
1H), 7,15 (s, 2H),
5,49 (s, 2H), 3,93 (d,
J=0,7 Hz, 3H)
(400 MHz, CDClL;) &
8,03 — 7,94 (m, 2H),
w | T
Chét rén (IM+HTH, | 2 (dd, /=10,6, 4,
7 o 170-175 Hz, 2H), 7,22 (dd, J =
mat vang M7 27 1,6 Hz, 2H), 5,63
= 279 b Z) 2 M
(IM-H])
(s, 2H), 4,95 (s, 2H),
3,96 (d, J= 0,8 Hz,
3H)
(400 MHz, DMSO-dg)
453 87,50 — 7,38 (m, 2H),
g Chét rin 135 ((M+HT), | 7,33 -7,18 (m, 4H),
mau tring 451 7,13 (s, 2H), 5,39 (s,
(IM-H]) | 2H),3,92(d,J=0,7

Hz, 3H), 2,35 (s, 3H)
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Nhiét do e
Hop néng | ESIMS | 'HNMR (cuongdo | U L¢Y
chitsé | D8 chay miz tin hicu, dung moi) | VR
khac
®)
(400 MHz, DMSO-dg)
87,62 (dd, J=1,0,
474 2,3 Hz, 1H), 7,57 -
0 C‘hét r:rin 183184 (IM+HT), | 7,37 (m, 4H), 7,30
mau trang 472 (dd,J=38.,5, 7,1 Hz,
(IM-H]) | 1H), 7,14 (s, 2H),
5,45 (s, 2H), 3,92 (s,
3H)
(400 MHz, DMSO-dg)
87,46 (dd, J=38,5,
1,5 Hz, 1H), 7,43 —
7,33 (m, 2H), 7,29
Chét rin 469 (dd, /=85, 7,1 Hz,
10 mau tréng 135-136 (IMHHT) 1H), 7,11 (s, 2H),
7,05 (d, J = 8,0 Hz,
1H), 6,96 (td, J = 7,4,
0,9 Hz, 1H), 5,34 (s,
2H), 3,92 (d,J=0,5
Hz, 3H), 3,81 (s, 3H)
(400 MHz, DMSO-dj)
87,46 (dd, J=38,5,
453 1,5 Hz, 1H), 7,32 -
" Chét rén 150 (IM+HT), | 7,21 (m, 4H), 7,17 (d,
mau trang 451 J=17,2Hz, 1H), 7,13
(IM-H]) | (s, 2H), 5,34 (s, 2H),
3,92 (d,J=0,7 Hz,
3H), 2,31 (s, 3H)
(400 MHz, DMSO-dy)
grq | 8755 (s 1H), 7,51~
Chét rén vemp), | 730 (ms 4H), 7,30
12 T 147-148 (dd, J=38,5, 7,1 Hz,
mau trang 472
(M-HD) 1H), 7,15 (s, 2H),

5,40 (s, 2H), 3,93 (d,
J=0,7 Hz, 3H)

-33-




24662

Nhiét do . pen
] ] . R Dir liéu
Hop nong ESIMS H NMR (cudng do
£z Dang \ 1 a N NMR
chat so chay m/z tin hiéu, dung moi) ]
o khac
(°C)
(400 MHz, DMSO-dy)
07,47 (dd, J=8.5,
W a7
. + m S
Chatra M+H]), | ’ > ’
13 hatran o ves | (MTHD o 202 @ s=74
mau trang 467
(IM-HT) Hz, 2H), 6,96 — 6,88
(m, 1H), 5,35 (s, 2H),
393(d,J=0,7Hz,
3H), 3,74 (s, 3H)
“F NMR
(400 MHz, DMSO-ds) (376
6 7,50 — 7,43 (m, 3H), MHz,
453 7,41 -7,35 (m, 2H), | DMSO-
Khong mau (M+H], 7,35 -7,26 (m, 2H), dg) O -
14 X 7,07 (s, 2H), 6,08 (q, | 129,03 (d,
Dau Bl 65 Hz 1H),3.93 | J=28.1
- = 2 Z7 2 b = 2
(IM-HJ) _
(d, /=0,9 Hz, 3H), Hz), -
1,61 (d,J=6,6Hz, | 137,77 (d,
3H) J=28,1
Hz)
(400 MHz, DMSO-dg)
07,47 (dd, J=8.,5,
453 1,6 Hz, 1H), 7,36 —
A, L TyT
15 C‘hat r:an 8485 (IM+HY), | 7,18 (m, 6H), 7,05 (s,
mau trang 451 2H), 4,53 (t,J=6,8
(IM-H]) | Hz,2H),3,93(d,J=
1,0 Hz, 3H), 3,02 (t, J
= 6,8 Hz, 2H)
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Nhiét do i
) ] . R Dt liéu
Hop nong ESIMS H NMR (cuodng do
el Dang : s N NMR
chat so chay m/z tin hi€u, dung moi) e
O
(400 MHz, DMSO-dy)
0 8,02 - 7,95 (m, 2H),
8| 7 @75
Chit rén (v, | 2D, 746 (dd, T=8.5,
16 . Lz 182 1,6 Hz, 1H), 7,30 (dd,
mau trang 496
~ | J=85,7,1 Hz, 1H),
(IM-HJ)
7,09 (s, 2H), 5,47 (s,
2H),3,93(d,J=1,0
Hz, 3H), 3,86 (s, 3H)
(400 MHz, CDCl) 8
7,64 (dd, J=8,6, 7,8
h;t z M-+H + m, s 1y s T
18 Chatran 100108 | D | g 0 ) 1z 1H), 7,17
mau trang 455
(IM-H]) (d,J=1,6 Hz, 1H),
5,40 (s, 2H), 4,85 (s,
2H), 3,96 (d,J=10,9
Hz, 3H)
(400 MHz, CDCl;) &
7,71 (dd, J = 8,6, 7,8
Hz, 1H), 7,49 (dd, J =
5.4, 3,4 Hz, 2H), 7,40
e
Chét rén (M+HTD, | 20 R
19 Lz 110-113 (dd, J=38,7, 1,7 Hz,
mau trang 433
1H), 7,18 (d,J=1,6
(IM-HJ) _
Hz, 1H), 6,21 (q, J =
6,6 Hz, 1H), 4,80 (s,
2H), 3,97 (d,J=10,8
Hz,3H), 1,72 (d,J=
6,6 Hz, 3H)
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Nhiét do

Dix lié
Hop néng | ESIMS | 'HNMR (cuongdd | o oo
<z Dang , e N NMR
chat so chay m/z tin hi¢u, dung moi) ]
o khac
(°C)
(400 MHz, axeton-dg)
88,33 — 8,25 (m, 2H),
484 7,85 —7,77 (m, 2H),
£z LT _
)1 C‘hat rfln 207208 (IM+H]"), | 7,40 (ddd, J= 15,3,
mau trang 482 8,5, 4,1 Hz, 2H), 6,52
([M-H]-) (Sa IH)a 5a59 (S: 2H)7
3,99 (d, J=1,1 Hz,
3H)
(400 MHz, DMSO-dy)
57,48 (dd, J=8,5,
1,6 Hz, 1H), 7,34 (s,
Chét rén 4g5 | M, 7.27(dd, J=8.5,
22 .. 107-108 . 7,1 Hz, 1H), 7,09 (s,
mau trang (IM-H])
2H), 4,52 (t,J=6,6
Hz, 2H), 3,93 (d,J =
0,8 Hz, 3H), 3,01 (t,J
= 6,6 Hz, 2H)
(400 MHz, DMSO-dy)
T as o,
Chit 1 M+HTY, | 77T A WL 2ED,
23 hatran | eote1 | FEDL L o0 s 11, 7,04 6
mau trang 455
] 2H), 5,40 (s, 2H),
(IM-HJ) B
3,92 (d, /= 0,6 Hz,
3H)
(400 MHz, DMSO-ds)
87,55 7,50 (m, 2H),
2q | CHAER | A 2461(3(1, ;:18’5; 123
mau tring ([M+H]) 2 1H), 7,31 -7,

(m, 3H), 7,13 (s, 2H),
5,36 (s, 2H), 3,92 (s,
3H)
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Nhict do Dir lidu
Hop néng ESIMS | 'HNMR (cudng do '
2 Dang i 1 N NMR
chat so chay m/z tin hi¢u, dung moi) ,
R khac
(°C)
(400 MHz, DMSO-d;)
87,57 (dt,J=9,4,4,7
A R
Chét rén ([M+H]), o Y, 1,/ 12,
25 . 169 2H), 7,26 (ddd, J =
mau trang 455
. | 15,6,7,3, 2.8 Hz, 3H),
(IM-HT)
7,13 (s, 2H), 5,42 (s,
2H), 3,92 (d, J=0,5
Hz, 3H)
(400 MHz, DMSO-d)
87,84 — 17,69 (m, 3H),
O @ -5
Ch;(t!, M+H+, s /Iy s T Oy,
26 hatran o ey | D S 11, 7,20 (ad,
mau trang 505 J=8.5,7.1 Hz, 1H)
- = 2% 2 Z’ 2
(IM-H])
7,15 (s, 2H), 5,53 (s,
2H), 3,92 (d, J=0,6
Hz, 3H)
(400 MHz, DMSO-dj)
8 7,46 (dd, J= 8.5,
1,5 Hz, 1H), 7,37 (d, J
| o3, T2
Chét rin (mp), | P2 s 3, 112G,
27 Y, 75-76 2H), 5,32 (s, 2H),
mau trang 479
| 3,92(d,J=0,7Hz,
(IM-H]) ~
3H), 2,88 (dt, J =
13,7, 6,8 Hz, 1H),
1,19 (d, /= 6,9 Hz,
6H)

-37-



24662

Nhict do Dir li¢u
Hop néng ESIMS | 'HNMR (cudong do - '
< x Dang \ 1 a N NMR
chat so chay m/z tin hiéu, dung moi) ]
o khac
(O
(400 MHz, axeton-dg)
d 8,06 (s, 1H), 8,00 —
7,90 (m, 3H), 7,65
489 (dd,J=8,5,1,7 Hz,
Ry & THT _
28 C‘hat I’?I’l 147143 (M+H]"), | 1H), 7,59 - 7,51 (m,
mau trang 487 2H), 7,40 (ddd, J =
(IM-H]) | 15,3, 8,5, 4,1 Hz, 2H),
6,49 (s, 2H), 5,61 (s,
2H), 4,00 (d,J=1,1
Hz, 3H)
(400 MHz, axeton-ds)
68,19 (dd,J=1,7,
1,2 Hz, 1H), 8,01 (dt,
J=18, 1,4 Hz, 1H),
o | s
A v + sl Lo Za s 1o
Chat ra M-+H]"),
29 hatrdn 1y s | ED T 1),
mau trang 495
~ | 7,43(dd,J=8)5,1,5
(IM-H]) _
Hz, 1H), 7,37 (dd, J =
8,5, 6,7 Hz, 1H), 6,50
(s, 2H), 5,53 (s, 2H),
4,00 (d, /= 1,1 Hz,
3H), 3,90 (s, 3H)
(400 MHz, axeton-ds)
67,51 (d,J=28,2 Hz,
1H), 7,43 (dd, J= 8.5,
30 Chatrin || g5 | 489 17635I (Z ’ 112{I)i)7’73;6—
mau tring (M-HD) | D70 EE

(dd, J=8,1,2,0 Hz,
1H), 6,49 (s, 2H),
5,43 (s, 2H), 4,00 (d,
J=1,1Hz, 3H)
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Nhiét do Dt licu
Hop néng ESIMS | 'HNMR (cudng do '
£, X Dang , ;1A .. NMR
chat so chay m/z tin hiéu, dung moi) ,
o khac
(°C)
(400 MHz, axeton-ds)
s |07 om0
Chét rin ([M+H]"), ,33 (ddd, 7=38,4,
31 o 145 7.9, 4,4 Hz, 3H), 6,48
mau trang 483
i (s,2H), 5,38 (s, 2H),
([M-HI) ~
4,00 (d,J=1,1 Hz,
3H)
(400 MHz, axeton-dg)
88,02 (dd, J=7.8,
1,3 Hz, 1H), 7,78 (dd,
497 J=17.8,0,6 Hz, 1H),
2 Chét rén 161 ((M+HT), | 7,65 (td, J=7,6, 1,4
khong mau 495 Hz, 1H), 7,54 - 7,35
(IM-HJ) | (m, 3H), 6,50 (s, 1H),
5,82 (s, 2H), 4,01 (d,
J=1,1 Hz, 3H), 3,91
(s, 3H)
765705 e onp, | TR
§ 45_d ,J—(:n 1 H ’ (376
33 | Chatrn o | AT oH (5’40— oH C | Mz
mau tring (IM+H]) ), 3,40 (s, 2H), CDCl,) §
3,99 (d, /= 1,0 Hz, 120,38
3H), 3,81 (d,J=7,2 (S)’
Hz, 3H)
(400 MHz, CDCL;) &
o 10y 735 775 | FNMR
Z’6H )’5 %3 . 2H (376
54 | Dautrong 431 (;n’& t)(i i 7(30 p 3’ MHz,
sudt (M+H]) | td, 277 | CDCL) 8
Hz, 2H), 3,98 (d, J = 129,46
0,9 Hz, 3H), 3,75 (s, (S)’
3H), 3,15 - 3,07 (m,
2H)
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Nhiét d6 .
) 1 . R Dit liéu
Hop nong ESIMS H NMR (cudng 40
£, X Dang , e .. NMR
chat so chay m/z tin hiéu, dung moi) ,
o khac
(°C)
(400 MHz, CDCls) o
7,67 (dd, J=8,6,7,9
Hz, 1H), 7,29 (dd, J =
Diu méu (veHT, | 2 720 (m, 210D,
37 . 7,19 (d, J=1,6 Hz,
vang 433 1H), 4,81 (s, 2H)
S
M—H - b b b >
( D 4,62 (t,J=17,2Hz,
2H), 3,97 (d,J=0,7
Hz, 3H), 3,12 (t,J =
7,1 Hz, 2H)
(400 MHz, CDCl;) &
Tinh thé 421 7,73 =711 (m, 9H),
39 P 90-91,5 w | 5,45 (s, 2H), 4,81 (s,
trang (IM+H])
2H), 3,97 (d,J=10,6
Hz, 3H)

Vi du 13: Danh gia hoat tinh diét c6 ndi chung sau khi ndy mim

Céc hat hoac qua hach cuia loai thuc véat thir nghiém mong mubn duge gieo vao
hén hop trong Sun Gro Metro-Mix® 360, thuong c6 dd pH nam trong khoang tir 6,0
dén 6,8 va ham lugng chit hitu co 1a 30 phan tram, trong chau lam bang chit déo ¢
dién tich bé mit 12 84,6 xentimet vudéng (cm?). Khi cdn dam bao thuc vat khoe va nay
mam t6t, phuong phap xir 1y bang thudc diét ndm va/hodc cic phuong phap xir Iy hoa
hoc hodc vét 1y khac dugc sir dung. Céc thuc vat dugc trdng trong 7-31 ngay (d) trong
nha kinh véi khoang thoi gian chiéu sang x4p xi 15 gid (h) dugc duy tri & nhiét d 23—
29°C ban ngdy va 22-28°C ban dém. Chét dinh dudng va nuéc dugc bd sung mot
céch déu din va dugc chiéu sang bd sung bang cac dén halogenua kim loai 1000-04t
duoc bd tri trén cao néu cin. Céc thuc vat nay duge ding dé thu nghiém khi chiing dat
tdi giai doan mot hodc hai 14 thuc.

Hop chét thir nghiém bao gdm céc este ciia cac hop chit 33 va 39 va F va G.
Hop chéit F 13 metyl 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-metoxypyrimidin-4-
carboxylat; va hop <chit G 1la 4-amino-3-clo-6-(4-clo-2-flo-3-
metoxyphenyl)picolinat. Luong can truéc, duge xac dinh béi ty 1€ cao nhét cin dugc
thir nghiém, ctia mdi hop cht thir nghiém dugc dua vao lo thiy tinh dung tich 25mL

metyl
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va dugc hoa tan trong 4mL hdén hop gdm axeton va dimetyl sulfoxit (DMSO) theo ty
1¢ thé tich 97:3 @ thu duoc dugc dung dich gbc dam dic. Néu hop chét thir nghiém
nay khong duoc hoa tan mot cach d& dang, hon hop duge 1am 4m va/hodc duoc xir Iy
siéu 4m. Dung dich gbc dam dic thu dugce dugc pha lodng bang 20mL hén hop nude
chra axeton, nudc, rugu isopropylic, DMSO, dich dic dau thyuc vat Atplus 411F, va
chét hoat dong b& mit Triton® X-155 theo ty 1& thé tich 48,5:39:10:1,5:1,0:0,02 d thu
dugc dung dich phun chira ty 16 ding cao nhét. Cac ty 1& ding khac thu dugc bing
cach pha lodng theo bac ndng d6 12mL dung dich & ty 1& cao thanh dung dich chira
2mL hdn hop gdm axeton va DMSO theo ty 1& thé tich 97:3 va 10mL hdn hop nuédc
chira axeton, nudc, rugu isopropylic, DMSO, dich déc dau thyuc vat Atplus 411F, va
chét hoat dong bé mat Triton X-155 theo ty 18 thé tich 48,5:39:10:1,5:1,0:0,02 dé thu
duoc cac ty 18 dung 13 1/2, 1/4, 1/8 va 1/16 so véi ty 1é cao nhit. Lugng hop chét yéu
cu duge tinh dya trén thé tich st dung 13 12mL véi tdc do 187 lit trén mot hecta
(L/ha). Céc hop chét di bao ché duoc ding cho nguyén liéu thuc vt bang binh phun
theo luéng Mandel dwgc bd tri trén cao c6 lip cac voi phun 8002E dugc dinh c& dé
phan phdi 187L/ha trén dién tich sir dung 13 0,503 mét vudng (m?) & d6 cao phun 13 18
inso (43cm) cao hon chidu cao trung binh ctia tan thuc vét. Cac thuc vat ddi chimg
dugc phun theo cach trong tu bang dung dich chi chira dung moi.

Thuc vat da dugc xur ly va thuc vat d6i chung dugc dit trong nha kinh nhu da
néu trén va duge tudi nude bang cach tudi bén dudi d ngan ngira sy rira troi cac hop
chét thir nghiém. Sau 14 ngay, tinh trang ctia c4c thuc vat thir nghiém so véi tinh trang
cua cac thuc vat chua dugc xi ly duge xac dinh b.'?lng mét thudng va dugce cho diém
theo thang diém tir 0 dén 100 phan tram trong d6 0 twong tmg vé6i khong c6 su thuong
tdn va 100 twong Gng véi su tidu diét hoan toan.

Mot sb hop chit dugc thir nghiém, ty 1€ dung dugc dung, loai thuc vét dugc thu
nghiém, va két qua dugc néu trong cic bang 3 va 4.

Bang 3: Hoat tinh ciia cac hop chét diét c6 trong cac img dung sau ndy mam & cac ty
1€ khac nhau (14 ngay sau khi st dung (Days After Application - DAA))

Y n s Mtrc d6 thwong ton nhin bang
Ty 1€ dung oo
Hop chit s6 mat thuong (%)
(g hoat chat/ha) IPOHE

G 35 65
G 17,5 50
G 8,75 40
39 35 80
39 17.5 75
39 8,75 70
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Bang 4: Hoat tinh ciia cic hop chat diét ¢d trong cc tmg dung sau nay mam (70 g
hoat chit/ha va 14 DAA)

o Mirc d6 thuong tén nhin bang mét thuong (%)
Hop chat s6
ORYSA TRZAS IPOHE VIOTR STEME
F 75 70 80 80 90
33 30 45 100 100 100

IPOHE = Ipomoea hederacea (Bim bim xanh tim)
ORYSA = Oryza sativa (LGa)

STEME = Stellaria media (Cay anh thdo, thong thuong)
TRZAS = Triticum aestivum (Lia my, vu xuan)
VIOTR = Viola tricolor (hoa pang-x€, dai)

g ai/ha = gam hoat chét trén mot hecta

DAA = ngay sau khi sir dung

Vi du 14: Pénh gia hoat tinh diét co sau ndy mam & cdy ngii cbe

Hat ctia lodi thuc vat thir nghiém mong muén duge gieo vao hdn hop trdng Sun
Gro Metro-Mix® 360 , thuong c6 do pH nim trong khoang tir 6,0 dén 6,8 va ham
lugng chét hiru co 12 30 phén trdm, trong chéu lam béng chit déo c6 dién tich bé mit
1a 84,6cm”. Khi cin dam béo thyc vat khoe va ndy mam tét, phuong phép xir Iy bang
thubc diét ndm va/hodc cac phuong phap xir Iy hoa hoc hodc vat ly khac dugce sir
dung. Thuc vét dugc trong trong 7-36 ngdy trong nha kinh véi khoang thoi gian chiéu
sang xap xi 14 h dugc duy tri & 18°C ban ngay va 17°C ban dém. Chat dinh dudng va
nuée duge bd sung mot cach déu dan va duge chibu sang bd sung bing cac dén
halogenua kim loai 1000-04t dugc bd tri trén cao néu can. Céc thuc vat nay dugc
ding dé thir nghiém khi ching dat t6i giai doan hai hodc ba 14 thuc.

Céc hop chét thir nghiém bao gdm cac este ctia cic hop chét 33, 34, 39, 40 va
42 va B, F, G va H. Hop chit B 13 metyl 4-amino-3-clo-6-(4-xyclopropylphenyl)-5-
flopicolinat; hop chit F 13 metyl 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-
metoxypyrimidin-4-carboxylat; hop chit G 13 metyl 4-amino-3-clo-6-(4-clo-2-flo-3-
metoxyphenyl)picolinat; va hop chit H 13 metyl 4-amino-3-clo-6-(4-clo-2-flo-3-(1-
floetyl)phenyl)-5-flopicolinat. Lugng can truéc, dugc xac dinh bai ty 16 cao nhit cin
dugc thir nghiém, cia mdi hop chat thir nghiém dwgc dua vao lo thuy tinh dung tich
25mL va dugc hoa tan trong 8mL hdn hgp gém axeton va DMSO theo ty 18 thé tich 1a
97:3 dé thu dugc dugc dung dich géc dam dic. Néu hop chét thir nghiém khong dugc
hoa tan mdt cach dé& dang, hdn hop duoc lam 4m va/hodic dugc xir ly si€éu am. Dung
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dich gbc dam dic thu duge duge pha lodng bing 16mL hdn hop nudc gdm axeton,
nudc, rugu isopropylic, DMSO, dich c6 dic dau thuc vat Agri-dex, va chét hoat dong
b& mit Triton® X-77 theo ty 18 thé tich 14 64,7:26,0:6,7:2,0:0,7:0,01 d& thu duoc dung
dich phun chira ty 1& ding cao nhat. Cac ty 1é ding khéc thu dugc bang cach pha loing
theo bac néng @6 12mL dung dich & ty 1& cao thanh dung dich chtra 4mL hén hop gdm
axeton va DMSO theo ty 18 thé tich 12 97:3 va 8mL hén hop nudc gdm axeton, nudc,
rugu isopropylic, DMSO, dich c6 déc dau thyuc vat Agri-dex, va chit hoat dong bé mit
Triton® X-77 theo ty 18 thé tich 1a 48,5:39,0:10,0:1,5:1,0:0,02 dé thu dwoc céc ty 18
bang 1/2, 1/4, 1/8 va 1/16 so véi ty 18 cao nhit. Lugng hop chét yéu cau duge tinh dyua
trén thé tich sir dung 13 12mL vd&i téc do 187L/ha. Cac hop chét da bao ché dugc dung
cho nguyén liéu thuc vat bang thiét bi phun ludéng Mandel bé tri trén cao co ldp cac
voi phun 8002E dugc dinh ¢& dé phan phéi 187L/ha trén dién tich st dung 13 0,503m*
& d0 cao phun 1a 18 inso (43cm) cao hon chiéu cao trung binh ctia tan thyc vat. Thuce
vat d6i chimg duoc phun theo cach twong tu bing dung dich trdng (chi chira dung
moi).

Thuc vét da duge xir ly va thuc vét dbi ching dugc ddt trong nha kinh nhu da
néu trén va dugc tudi nudc bang cach tudi bén dudi dé ngan ngira sy rira trdi cac hop
chét thir nghiém. Sau 20-22 ngy, tinh trang ctia cic thuc vat thir nghiém so véi tinh
trang cua céc thuc vt chua duge xtr ly dugce xac dinh béng mit thuong va dugc cho
diém theo thang diém tir 0 d&&n 100 phan trim trong d6 0 twong tmg véi khong co su
thuong tén va 100 tuong tmg véi su tidu diét hoan toan.

Mot sb hop chét dugc thir nghiém, ty 1¢ dung dugc dung, loai thuc vat dugc thix
nghiém, va két qua dugc néu trong cac bang 5-10.

Béang 5: Hoat tinh ciia cac hop chat diét co trong hé théng canh tac lua my (35g ae/ha
va2l DAA)

Mirc d6 thuong ton nhin bang mét thuong (%)
Hop chét s6
op Chal 0 POLCO SINAR
B 62 70
42 95 93
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Béhg 6: Hoat tinh cia cac hop chit diét ¢6 trong hé thdng canh tac lta my (35g ae/ha

va 21 DAA)
Mirc do thuong tdn nhin bing mit thudng (%)
Hop chat sb
PENatSo |\ gINAR | KCHSC SASKR MATCH | POLCO
G 80 87 30 75 g5
39 95 95 90 95 95

Bang 7: Hoat tinh cta cac hgp chét diét co trong hé théng canh tac lia my & céc ty 18
khac nhau (21 DAA)

R Mtrc 36 thuong ton nhin béng mat thuong
o Ty 1€ dung .
Hop chat s6 (%)
(g ae/ha) CIRAR
G 17,5 80
G 8,75 70
39 17,5 95
39 8,75 90

Béang 8: Hoat tinh ciia cac hop chét diét co trong hé thdng canh tac laa my (8,75g

aec/hava 2l DAA)

Hop chét s6 Mirc d6 thuong ton nhin bang mat thudng (%)
' SINAR VERPE PESGL
H 87 20 5
40 o8 53 -

Bang 9: Hoat tinh cia cdc hop chét diét co trong hé thdng canh tac lia my (35g ae/ha

va 21 DAA)
Mirc d6 thuong ton nhin bang mit thuong (%)
Hop chit sd
Op chat 50 MATCH AVEFA
F 10 20
33 40 40
34 20 40
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Bang 10: Hoat tinh ctia cac hop chét diét co trong hé théng canh tac lda my (17,5g
ae/hava2l DAA)

Mirc d6 thuong ton nhin bang mit thuong (%)
Hop chit s
op chal SO LOLMU SETVI
F 60 85
33 80 93
34 70 80

- AVEFA = Avena fatua (Yén mach, dai)

CIRAR = Cirsium arvense (K&, Canada)

KCHSC = Kochia scoparia (Kochia)

LOLMU = Lolium multiflorum (c lang, Y)
MATCH = Matricaria chamomilla (Mayweed, dai)
PESGL = Pennisetum glaucum (cé dudi cdo, vang)
POLCO = Polygonum convolvulus (kiéu mach, dai)
SASKR = Salsola kali (K&, Nga)

SETVI = Setaria viridis (cd dudi céo, xanh 14 cay)
SINAR = Brassica sinapis (Mu tac, dai)

VERPE = Veronica persica (ciy thity cu, hoa mau xanh va tring)
g ae/ha = duong lugng gam axit trén mot hecta
DAA = ngay sau khi str dung

Vi du 15: Danh gia hoat tinh diét cd sau nay mam & c6 cho stc vat an

Hat ciia loai thuc vat thir nghiém mong muén duoc gieo vao hdn hop trong ciy
Sun Gro Metro-Mix® 360, thuong ¢6 dd pH nam trong khoang tir 6,0 dén 6,8 va ham
lwong chét hitu co 12 30 phin tram, trong chau 1am bang chét déo c6 dién tich bé mit
13 139,7cm?®. Khi cin dam béo thyuc vat khée va ndy mam tét, phwong phap xit Iy bang
thudc diét ndm va/hodc cac phuong phép xtr Iy hoa hoc hodc vét 1y khac duoc st
dung. Thuc vét dugc tréng véi khoang thoi gian chiéu sang x4p xi 14 h duge duy tri &
24°C ban ngay va 21°C ban dém. Chit dinh dudng va nudc duoc bd sung mot cach
déu dan va duoc chiéu sang bd sung bang cac dén halogenua kim loai 1000-04t dugc
bd tri trén cao néu can. Thuc vét dugc dung dé thir nghiém khi dat dén giai doan bdn
hoic sau 14 thuce, tuy thude vao loai. ‘

Céc hop chét thir nghiém bao gdm céc este clia cac hop chat 39 va G. Hop chét
G 13 metyl 4-amino-3-clo-6-(4-clo-2-flo-3-metoxyphenyl)picolinat. Lugng can trudc,
dugc x4c dinh béi ty 1€ cao nhét cin dugc thi nghiém, ctia mdi hop chét thir nghiém
dugc dua vao lo thiy tinh dung tich 25mL va duoc hoa tan trong 8mL hdn hop gém
axeton va DMSO theo ty 16 thé tich 14 97:3 dé thu dugc dugc dung dich gbc dam dic.
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Néu hop chit thir nghiém khong dugc hoa tan mot cach dé dang, hon hop duge 1am
4m va/hodc dugc xtr 1y siéu 4m. Dung dich gbc d4m dic thu duoc dugc pha loing
bing 16mL hdn hop nudc gdm axeton, nudce, rugu isopropylic, DMSO, dich ¢b dic
dau thuc vat Agri-dex, va chét hoat dong bé mat Triton® X-77 véi ty 1€ thé tich 1a
64,7:26,0:6,7:2,0:0,7:0,01 dé thu duoc dung dich phun chtra ty 1€ dung cao nhét. Céc
ty 16 ding khéc thu dugc bing cach pha lodng theo bac néng d6 12mL dung dich & ty
16 cao thanh dung dich chira 4mL hdn hop gdm axeton va DMSO theo ty 1& thé tich 13
97:3 va 8mL hén hop nudc gdm axeton, nude, rugu isopropylic, DMSO, dich ¢6 dic
dau thuc vat Agri-dex, va chét hoat dong bé mit Triton® X-77 theo ty 1& thé tich 1a
48,5:39,0:10,0:1,5:1,0:0,02 dé thu dugc ty 1€ 1a 1/2, 1/4, 1/8 va 1/16 so véi ty 1€ cao
nhit. Luong hop chét yéu ciu dugc tinh dua trén thé tich sir dung 13 12mL véi toe dd
187L/ha. Cac hop chat dd bao ché dugc ding cho nguyén liéu thuc vit bang thiét bi
phun lubng Mandel bb tri trén cao c6 lip cac voi phun 8002E duge dinh c& dé phan
phéi 187L/ha trén dién tich str dung 13 0,503 m* & d6 cao phun 1a 18 inso (43cm) cao
hon chiéu cao trung binh ciia tan thuc vat. Thuc vat dabi ching dugc phun theo cach
turong ty bang dung dich tréng (chi chira dung mbi).

Thuc vat da duogc xir ly va thuc vét d6i ching duoc dit trong nha kinh nhu da
néu trén va duoc tudi nude bang cich tudi bén dudi dé ngan ngira sy rira trdi cac hop
chét thir nghiém. Sau 35 ngay, tinh trang clia cac thuc vt thir nghiém so véi tinh trang
clia cac thuc vat chua duoc xir 1y duge xac dinh bing mét thuong va duoc cho diém
theo thang diém tir 0 dén 100 phan trim trong d6 0 twong Gmg vé6i khdng c6 su thuong
tén va 100 twong tg véi sy tidu diét hoan toan.

Mot s hop chét dugc thir nghiém, ty 1¢ ding dugc dung, loai thuc vat dugc thir
nghiém, va két qua dugc néu trong cac bang 11 va 12.

Béang 11: Hoat tinh ciia cac hop chét diét co trong hé théng canh tac co cho sic vat dn
& cac ty 1€ khac nhau (35 DAA)

Mirc d6 thuong ton nhin bang mét
o Ty 1€ dung .
Hop chét sb thuong (%)
(g ae/ha) CIRAR
G 35 60
G 17,5 40
39 35 95
39 17,5 100
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Bang 12: Hoat tinh cta cac hop chét diét ¢o trong hé thdng canh tac cé cho stc vét an
& céac ty 1€ khac nhau (35 DAA)

Do Murc 46 thuong ton nhin béng mat
. Ty 1€ dung o
Hop chét s6 thuong (%)

(g ae/ha) SOOSS
G 140 50
G 70 30
39 140 100
39 70 85

CIRAR = Cirsium arvense (Ké, Canada)
SOOSS = Solidago L. spec (hoa gdy vang)

g ac/ha = duong lugng gam axit trén mot hecta
DAA = ngay sau khi st dung

Vi du 16: Dénh gia hoat tinh diét c6 khi ding qua 14 sau ndy mam cho gao dugc gieo
tryc tiép

Céc hat hodc qua hach cuda loai thuc vat thtr nghiém mong mubn dugc gieo vao
hén hop dit duoc chuin bi bang cach tron dit mun (43 phin tram phu sa, 19 phin
trim dit sét, va 38 phan tram cat, c6 d6 pH bing 8,1 va ham luong chit hitu co 12 1,5
phan trim) va cat séng theo ty 1& 80:20. Hén hop dat duoc dua vao chiu lam bing
chét déo co dién tich bé mat 1a 139,7cm?. Khi cin dam bao thuc vét khoe va nay mam
t6t, phuong phap xir ly bang thube diét ndm va/hoic cac phuong phap xir Iy hoa hoc
hodc vét ly khac dugce st dung. Thuc vat dugc tréng trong 10-17 ngay trong nha kinh
v6i khoang thoi gian chiéu sang xdp xi 14 gid dugc duy tri & 29°C ban ngdy va 26°C
ban dém. Chit dinh dudng va nude duoc bd sung mot cach déu din va duogc chiéu
sang bd sung bing cac dén halogenua kim loai 1000-04t dugc b tri trén cao néu can.
Céc thuc vét nay duge ding dé thir nghiém khi chung dat t6i giai doan hai hodc ba 14
thuec.

Céc hop chét thir nghiém bao gdm céc este cta cac hop chét 1-4, 6-8, 10, 11,
13-16, 20-31, 35, 38, 41 va 42 va A-E. Hop chét A 13 metyl 4-amino-3-clo-6-(4-clo-3-
etoxy-2-flophenyl)-5-flopicolinat; hop chidt B 13 metyl 4-amino-3-clo-6-(4-
xyclopropylphenyl)-5-flopicolinat; hop chit C 13 metyl 4-amino-3-clo-6-(2,4-diclo-3-
metoxyphenyl)picolinat; hop chit D 13 metyl 6-amino-2-(4-clo-2-flo-3-
metoxyphenyl)-5-vinylpyrimidin-4-carboxylat; va hop chit E 12 metyl 4-amino-3-clo-
6-(4-clo-2-flo-3-metoxyphenyl)-5-flopicolinat. Lwong dinh trudc ctia cic hop chét
loai dung cho cong nghi¢p dugc ddt trong lo thuy tinh dung tich 25mL va dugc hoa
tan trong hdn hop axeton-DMSO theo thé tich 97:3 dé thu duoc dung dich gbc 12X.
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Néu hop chét thir nghiém khong dugc hoa tan mot cach dé dang, hon hop duge 1am
4m va/hoic duge xtr Iy siéu Am. Dung dich gbc d4m dic duge bd sung vao dung dich
phun sao cho ndng d9 cudi ciia axeton va DMSO tuong tng 13 16,2% va 0,5%. Dung
dich phun dugc pha loing dén ndng d6 cudi thich hop bang cach bd sung 10mL hdn
hop gdm dich c6 ddc dau thuc vat Agri-dex pha trong nuéc theo ty 18 1,5% thé tich.
Thong thudng, nhiéu ndng d6 dung dich phun dugc bio ché va dugc thir nghiém bang
c4ch sir dung cling dung dich gbc. Dung dich phun cubi cliing chira 1,25% thé tich dich
¢ dic dau thuc vat Agri-dex. Lugng hop chét yéu cu dugc tinh dya trén thé tich sir
dung 13 12mL véi tbc d6 187L/ha. Dung dich phun dwgc dung cho nguyén liéu thuc
vét bang thiét bi phun luéng Mandel duoc bb tri trén cao c6 lap cac voi phun 8002E
duoc dinh c¢& dé phan phdi 187L/ha trén dién tich st dung 14 0,503 mét vudng (m?) &
d6 cao phun 14 18 inso (43cm) cao hon chiéu cao trung binh cua tan thuc vat. Céc thyuc
vat d6i chimg dugc phun theo cach tuong tu bang dung dich chi chira dung méi.

Thyc vat da duge xir ly va thuc vat d6i ching duoc dit trong nha kinh nhu di
néu trén va dugc tudi nude bang cach tudi bén dusi dé ngin ngira sy rira trdi cac hop
chét thir nghiém. Sau 3 tudn, tinh trang cua thyc vat thtr nghiém so vdéi tinh trang cta
thuc vat chua dugc xtr ly dugc xac dinh bang mit thuong va duge cho diém theo
thang diém tir 0 dén 100 phén trim trong d6 0 twong tmg véi khong c6 su thuong tén
va 100 tuong ng véi su tiéu diét hoan toan.

Bing cach 4p dung phuong phap phan tich théng ké da biét nhu duge mo ta béi
J. Berkson trong tai liéu Journal of the American Statistical Society, 48, 565 (1953) va
mob ta béi D. Finney trong tai li€u “Probit Analysis” Cambridge University Press
(1952), céc dir liéu thu dugce co thé duoc sir dung dé tinh toan céc tri s6 GRsy va GRgy,
c4c tri s6 nay 1a cac hé sb 1am giam mirc d6 phat trién 1an luot twong tmg véi lidu hitu
hidu cua thudc diét cé can thiét dé tiéu diét hodc phong trir 50 phan tram hodc 80 phan
thuc vat dich.

Mot sb hop chét dugc thlr nghiém va ty 1€ dung dugc dung, loai thuc vét dugc
thir nghiém va két qua dugc néu trong cac bang 13-18.

Béang 13: Hoat tinh clia cac hop chét diét co trong hé thdng canh tac laa (17,5g ae/ha
va 21 DAA; su thuong tén khi quan s4t bing mit thuong cé thé 13 dir lidu thu duoc
trong nhiéu thir nghiém)

Hop Mirc d6 thuong ton nhin bang mét thuong (%)
chdt s | ECHCG | ECHCO | AESSE | SEBEX | CYPES | CYPIR | SCPJU
A 60 50 0 20 60 80 20
41 95 95 100 99 100 100 90
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Bang 14: Hoat tinh ctia cac hop chat diét co trong hé théng canh tac laa (8,75g ae/ha
va 21 DAA; su thuong ton khi quan sat bang mét thuong co thé 1a dit liéu thu dugc
trong nhiéu thir nghiém)

Mirc d6 thuong ton nhin bang mat thuong (%)
Hop chiét sb
Op chat o ECHCO CYPIR
B 50 60
42 85 100

Bang 15: Hoat tinh cua céc hop chét diét c6 trong hé thdng canh tac laa (8,75g ae/ha va
21 DAA; su thuong tdn khi quan s4t bang mét thuong c6 thé 13 dir lidu thu dugc trong

nhiéu thir nghiém)
Mirc d¢ thuong ton nhin bing mat thuong (%)
Hop chét sb
Op Chat SO ECHCO BRAPP CYPDI SCPJU |
C 84 74 96 90
38 90 90 100 100

Béang 16: Hoat tinh ctia cac hop chét diét co trong hé thdng canh téc lta (8,75g ae/ha
va 21 DAA; su thuong tdn khi quan sat bz"mg mét thuong cé thé 13 dir liéu thu dugc
trong nhiéu thir nghiém)

Mirc d6 thuong ton nhin bing mit thudng (%)

Hop chit sd
ECHCG ECHCO
D 87 79
35 95 90

Béang 17: Hoat tinh ctia cac hop chét diét co trong hé thdng canh tac lta (8,75g ae/ha
va 21 DAA; su thuong tén khi quan sat bing mét thuong c6 thé 13 dir lidu thu duge
trong nhiéu thir nghiém)

Hop chit s Mirc d6 thuong ton nhin bing mit thudng (%)
' CYPDI SCPI0

E 89 3

1 100 %

8 99 5%
25 100 00

26 100 100

10 100 51

11 5% -
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Lz Mirc d6 thuong ton nhin bang mit thuong (%)
Hop chat s6
CYPDI SCPJU
23 100 100
13 95 80
29 100 100
3 100 99
2 100 100
24 100 100
6 100 100
16 94 85
4 80 80
20 100 100
- 21 100 100
27 100 100
31 100 100
30 ' 99 0
15 100 90
22 100 90
28 100 100
7 70 60
14 95 50

Béang 18: Tinh toan mirc giam phat trién khi st dung céc hop chét trong hé théng
canh téc lia

Loai Hop chét s6 GRso GRg GRy
g ae/ha

ECHCG E 3,7 17,1 38,1
1 <4,38 <438 6,1

POLPY E 30,7 >70 >70
1 <8,75 19,7 46,7

BRAPP E <4,38 22,7 84,3
1 <438 9,9 26,0

ECHCO E <4,38 14,6 55,6
1 2,4 7,8 14,4

AESSE = Aeschynomene sensitive SW./L. (sensitive jointvetch)
BRAPP = Brachiaria platyphylla (GRISEB.) NASH (cé tin hiéu 14 rdng)
CYPDI = Cyperus difformis L. (cd lac rdn hoa nho)
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CYPES = Cyperus esculentus L. (cd ngéu vang)

CYPIR = Cyperus iria L. (c6 lac ran)

ECHCG = Echinochloa crus-galli (L.) P.BEAUV. (c6 6ng)

ECHCO = Echinochloa colonum (L.) LINK (c6 16ng vuc can)

POLPY = Polygonum pensylvanicum L. (rau ram Pennsylvania)

SCPJU = Scirpus juncoides ROXB. (co nén Nhat ban)

SEBEX = Sesbania exaltata (RAF.) CORY/RYDB. (dién thanh)

g ae/ha = duong lugng gam axit trén mot hecta

DAA = ngay sau khi st dung

GRso = néng dd hop chét can thiét 3 1am gidm 50% su phat trién cta thuc vat so voi
thuc vat chua xtr ly

GRgo = ndng d6 hop chét cin thiét d& 1am giam sy phat trién cta thuc vat 80% so véi
thuc vat chua xir ly _

GRg, = ndng dd hop chét can thiét & 1am giam sy phat trién cta thuc vt 90% so véi
thuc vat chua xt ly

Vi du 17: Panh gia hoat tinh diét cé dugc dung theo cach tuéi & déng laa dugc ciy
chuyén

Hat hodc qua hach cua loai thuc vat thtr nghiém mong mubn duoc gieo vao d4t
d3 nhio (bun) dugc chuin bi bang cach tron dét khoang khong vo tring (28 phan trim
phu sa, 18 phin tram dét sét, va 54 phan trim cat, c6 do pH nam trong khoang tir 7,3
dén 7,8 va ham lugng chét hitu co 14 1,0 phén trim) va nuée theo ty 1& 100 kilogam
(kg) dat voi 19 lit (L) nude. Bun d chudn bi duge chia thanh cic phin phin uéc
250mL dua vao cac chau 1am bang chat déo khong duoce duc 16 ¢é dung tich 480mL
vo1 dién tich bé mat 13 91,6 cm’ dé lai mot khoang tréng 3cm & mdi chau. Hat thoc
duoc gieo vao hdn hop trong cdy Sun Gro MetroMix 306, thuong c6 do pH nim trong
khoang tir 6,0 dén 6,8 va ham lugng chit hiru co 13 30 phan tram, trong khay c6 nép
nhya. Ma & giai doan sinh trudng hai hodc ba 14 dugc cdy chuyén vao 650mL dét bun
chira trong chdu 1am bang chit déo khong dugc duc 16 c6 dung tich 960mL véi dién
tich bé mat 1a 91,6cm2 bdn ngay trude khi st dung thube diét cd. Lua dugc tao ra béng
cach dua nudc vao khoadng tréng 3cm cua chau. Khi cAn dam bao thuc vét khoe va nay
mam t6t, phwong phap xir Iy bang thubc diét nAm va/hodc cac phuong phap xit ly hoa
hoc hodc viat ly khac dugc sir dung. Thyue véat duge trdng trong 4-14 d trong nha kinh
v6i khoang thoi gian chiéu sang x4p xi 14-h dugc duy tri & 29°C ban ngay va 26°C
ban dém. Chét dinh dudng dugc bd sung 1a Osmocote (17:6:10, Nito:Phosphorus:Kali
(N:P:K) + minor chét dinh dudng) & ham lugng 2gam (g) mdi chiu. Nude duge bd
sung vao mdt cach déu dan dé giir cho lia ngdp nuéce, va duge chiu sang bd sung
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bang cac dén halogenua kim loai 1000-04t dugc b tri trén cao néu cn. Céc thuc vat
nay dugc dung dé thor nghiém khi chiing dat téi giai doan hai hodc ba 14 thye.

Céc hop chit thir nghiém bao gdm cic este clia cac hop chit 1-4, 6-33, 35-39,
41 va 42 va A-G. Hop chét A 13 metyl 4-amino-3-clo-6-(4-clo-3-etoxy-2-flophenyl)-
5-flopicolinat; hop chit B 1a metyl 4-amino-3-clo-6-(4-xyclopropylphenyl)-5-
flopicolinat; hop chit C la  metyl 4-amino-3-clo-6-(2,4-diclo-3-
metoxyphenyl)picolinat; hop chit D 13 metyl 6-amino-2-(4-clo-2-flo-3-
metoxyphenyl)-5-vinylpyrimidin-4-carboxylat; hop chét E 13 metyl 4-amino-3-clo-6-
(4-clo-2-flo-3-metoxyphenyl)-5-flopicolinat; hop chét F 14 metyl 6-amino-2-(4-clo-2-
flo-3-metoxyphenyl)-5-metoxypyrimidin-4-carboxylat; va hop chit G 13 metyl 4-
amino-3-clo-6-(4-clo-2-flo-3-metoxyphenyl)picolinat. Lugng dinh trudc cua cac hop
chat loai ding trong cong nghiép dugc dua vao cac lo thuy tinh riéng biét c6 dung tich
120mL va dugc hoa tan trong 20mL axeton dé thu duoc duoc dung dich gbc dam dic.
Néu hop chit thir nghiém khéng dugc hoa tan mot cach dé dang, hdn hop dugc 1am
Am vi/hodc dugc xir ly si€u am. Dung dich géc dam dac thu dugc dugc pha loang
bang 20mL hén hop nude gdm 2,5% dich c¢6 dac ddu thuc vat Agri-dex (thé tich/thé
tich). Dung dich sir dung cudi cing chira 1,25% thé tich dich c6 dic dau thuc vt
Agri-dex. Thong thuong, nhiéu ndng dd dung dich phun duoc bao ché va dugc thir
nghiém bing cach str dung cling dung dich gbc. Str dung bang cich bom mét lugng
thich hop dung dich thir nghiém vao 16p nuéc cia ruéng la. Thuc vat ddi ching dugc
xir 1y theo cach tuong tu bang dung dich chi chira dung méi.

Thuc vat da dugc xa ly va thuc vat dbi ching dugc dit trong nha kinh nhu da
néu trén va nude duge bd sung vao khi cin dé giir cho lua ngdp nude. Sau 3 tudn, tinh
trang cda thuc vét thir nghiém so véi tinh trang ctia thuc vat chua dugce xr Iy dugce xac
dinh bing mat thuong va dugc cho diém theo thang diém tir 0 dén 100 phan trim
trong d6 0 tuong tmg véi khéng c6 sy thuong tén va 100 tuong tmg véi su tidu diét
hoan toan.

Bing cach 4p dung phuong phép phan tich théng ké da biét nhu duge mo ta boi
J. Berkson trong tai liéu Journal of the American Statistical Society, 48, 565 (1953) va
dugc mo ta bdi D. Finney trong tai li€u “Probit Analysis” Cambridge University Press
(1952), cac dit lidu thu duge ¢ thé duge sir dung dé tinh toan céac tri s6 GRso va GRgy,
dugc dinh nghia 13 cac yéu td 1am gidm mirc d9 phat trién 1an luot twong tmg véi lidu
hiru hiéu thubc diét co can thiét dé tiéu diét hodc phong trir 50 phan trim hoic 80 phén
tram thuc vat dich.

Mot s& hop chit duge thir nghiém, ty 1¢ dung dugc dung, loai thuc vat dugc thir
nghiém, va két qua dugc néu trong cc bang 19-28.
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Bang 19: Hoat tinh ciia cac hop chét diét c¢6 trong hé théng canh tic lua (35g ae/ha va
21 DAA; su thuong ton khi quan sat bang mét thuong c6 thé 13 dir liéu thu dugc trong

nhiéu thtr nghiém)
Mirc d6 thuong ton nhin bang mit thuong (%)
Hop chéit sb
op chatso ECHCG SCPJU
A 40 60
41 95 100

Bang 20: Hoat tinh ctia cac hop chét diét ¢é trong hé thdng canh tac laa (17,5g ae/ha

va 21 DAA; su thuong ton khi quan st bang mét thuong c6 thé 1a dir liéu thu duoc

trong nhidu thtr nghiém)

Mirc d6 thuong ton nhin bing mét thuong
Hop chét s6 (%)
ECHCG
B 10
42 70

Bang 21: Hoat tinh ctia cic hop chit diét co trong hé théng canh tac lua (35g ae/ha va
21 DAA; su thuong t6n khi quan sat bing mét thuong c6 thé 13 dir liéu thu dugc trong

nhiéu thtr nghiém)
Mirc d6 thuong ton nhin bang mit thudng (%)
Hop chét s
op Gt 50 ECHCG SCPJU
F 0 50
33 40 100

Bang 22: Hoat tinh ctia cac hop chit diét c¢6 trong hé thdng canh tac lua (35g ac/ha va
21 DAA; su thuong t6n khi quan sat bing mit thuong c6 thé 13 dir liéu thu duoc trong

nhiéu thir nghiém)
Mirc d6 thuong ton nhin bing mit thudng (%)
Hop chit sé ECHCG SCPJU
C 36 83
38 99 100

Bang 23: Hoat tinh cta cac hop chit diét c¢6 trong hé théng canh tac lua (35g ae/ha va
21 DAA; su thuong t6n khi quan sat bing mat thuong c6 thé 13 dir liéu thu dwoc trong

nhiéu thir nghiém)
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Mizc d6 thuong t6n nhin bang mét
Hop chét s6 thudng (%)
ECHCG
D 54
35 76

Bang 24: Hoat tinh ctia cac hop chat diét c¢6 trong hé thdng canh tac lua (35g ae/ha va
21 DAA; su thuong ton khi quan sat bing mét thuong c6 thé 1a dir liéu thu dugc trong
nhiéu thir nghiém)

Mirc d thuong ton nhin bang mét
Hop chit sb thuong (%)
FIMMI
G 61
39 100
36 100

Bang 25: Hoat tinh ctia cac hop chit diét c¢6 trong hé thdng canh tac laa (35g ae/ha va
21 DAA; su thuong tdn khi quan sat bing mét thudng c6 thé 1a dir liéu thu dugce trong
nhiéu thir nghiém)

Muirc d6 thuong t6n nhin bang mét
Hop chit sb thuong (%)
CYPRO
G 47
39 80
17 100

Bang 26: Hoat tinh ctia cac hop chét diét ¢6 trong hé théng canh tac lua (35g ae/ha va
21 DAA; su thuong ton khi quan sat bing mit thudng c6 thé 13 dir lidu thu duoc trong
nhiéu thir nghiém)

Mirc d6 thuong ton nhin bang mit thuong
q 5 (%)
op chat so
ECHCG
G 74
39 100
18 100
17 98
19 90
37 98
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Bang 27: Hoat tinh cta cac hop chét diét co trong hé thdng canh tic Ita (17,5g ae/ha
va 21 DAA; su thuong tén khi quan sat bing mit thuong c6 thé 13 dir liéu thu dugc
trong nhiéu thir nghiém)

Hop chit sé Mirc d6 thuong ton nhin bang mit thuong (%)
ECHCG SCPJU

E 26 75
1 87 99
8 100 100
9 100 100
25 10 90
26 20 100
10 70 : 100
32 60 100
11 97 99
12 100 100
23 60 95
13 98 98
29 10 60
3 78 99
2 97 99
24 70 100
6 60 95
16 90 99
31 50 85
20 50 0

27 10 80
21 10 80
4 95 95
30 50 85
14 10 70
15 30 70
22 0 40
28 ' 10 50
7 80 90
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Bang 28: Tinh toan muc giam phat trién khi st dung céc hop chét trong hé théng
canh tac lua

Loai Hop chit s6 GRso GRso GRoo
, g ac/ha

ECHCG E 33,2 58,5 78,7
1 10,9 21,8 31,2

SCPJU E 9,6 20,0 29,5
1 <8,75 4.4 10,8

LEFCH E 59,9 99.4 130,0
1 50,4 78,6 99.1

FIMMI E 14,4 21,7 26,8
1 <17,5 <17.,5 <17,5

CYPRO = Cyperus rotundus L. (c6 ngau tia)

ECHCG = Echinochloa crus-galli (L.) P.BEAUV. (c6 6ng)

FIMMI = Fimbristylis miliacea (L.) VAHL (c6 1dng virc)

LEFCH = Leptochloa chinensis (L.) NEES (c6é dudi phung Trung Qudc)

SCPJU = Scirpus juncoides ROXB. (cé nén Nhat ban)

g ae/ha = duong lugng gam axit trén mot hecta

DAA = ngay sau khi sir dung

GRso = n(;)ng“d(f) hop chét cin thiét dé 1am giam 50% su phat trién ctia thuc vat so véi
thuc vat chua xir ly , ‘

GRgo = ndng d6 hop chét cin thiét & 1am giam 80% su phat trién clia thuc vat so véi
thuc vat chua xu ly

GRgo = ndng d6 hop chit cin thiét dé 1am giam 90% su phat trién cta thuc vat so voi
thuc vat chua xtr ly
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YEU CAU BAO HQ
1. Hop chét c¢6 cong thirc IB:
R\ R’
N
X 2
— 0. 3
Y N R
O
IB
trong do:
X 1a H hodc F;

Y 1a C,-Cg alkyl, C3-Cs xycloalkyl hogc phenyl dugc thé bang 1- 4 phan tir thé
doc 1ap dugc chon tir halogen, C;-C; alkyl, C;-C4 xycloalkyl, C;-C; alkoxy, C;-C;
haloalkyl, C,-C; haloalkoxy, xyano, nitro, NRlRZ, hodc trong d6 hai ph@”m ttr thé lién
ké cung nhau tao thanh —O(CH,),0- hoac —O(CH,),— trong d6 n=1 hoac 2;

Z 1a halogen hoac C,-C, alkenyl;

R' va R? doc 1ap 14 H, C;-Cs alkyl hodic C;-Cg axyl;

R*1a C;-Cy; arylalkyl khong dugce thé hoic dugc thé béng mét hodc nhiéu phén
tr thé doc 1a8p dugc chon tir halogen, nitro, xyano, C;-Cq alkyl, C;-Cq alkoxy, C;-Cs
alkyl da dugc halogen hda, Ci-Cq alkoxy da dugc halogen hda, C;-Cg alkylthio,
C(0)0-C;-Cgalkyl, hoic trong d6 hai phan tir thé lién k& cing nhau tao thanh -
O(CH,),,O trong d6 n=1 hodc 2.

2. Hop chét theo diém 1, trong d6 X 1a H.

3. Hop chét theo diém 1, trong 6 X 13 F.

4. Hop chét theo diém 1, trong d6 Y 1a phenyl dugc thé.

5. Hop chét theo diém 1, trong d6 Z 1a CL.

6. Hop chét theo diém 1, trong 46 R' va R* 13 H.

7. Hop chét theo diém 1, trong d6 R® 13 benzyl.

8. Hop chét theo diém 1, trong d6 R? 1a benzyl khong dugc thé hodc duge thé mot 1an

& vi tri ortho, meta hoic para.
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9. Ché phim diét c6 chtra hop chét ¢ cong thirc IB theo diém 1 v6i luong hiru hidu ¢6
tac dung diét cé két hop véi chit bd trg hogic chit mang nong dung.

10. Phuong phép phong trir thuc vat khéng mong mudn bao gdbm budc cho thuc vat
nay dung qua 14 hodc nudc, hodc cho noi c6 thuc vat nay tiép xuc véi, hoac dua vao
dét hodc nudc, hop chét c6 cong thire IB theo diém 1 véi lugng hiru hiéu c6 tac dung
diét co dé ngan ngira sy ndy mam cua thuc vét nay.

11. Phuong phap phong trir chon loc sau ndy mam ddi véi thuc vat khong mong mudn
v6i su ¢6 mit cia lda, lda my hodc c6 ding 1am thirc 4n cho gia stic, bao gdm budc
dwa hop chit c6 cong thirc IB theo diém 1 hodc ché phim diét ¢ chira ching véi

lugng hitu hi€u c6 tac dung diét c6 vao thuc vat khong mong mubn nay.
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