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(57) Sang ché dé cap dén cac hop chat co cong thirc (I):

stk

trong d6 R, 1a nhom da du’(_)’c xéac dinh, hodc mudi, solvat, tién dugc chat hoic hydrat duoc
chap nhan ciia hop chat nay. Cac hop chat co cong thirc (I) 1a cac chat trc ché cua cac
enzym kim loai, chang han nhu lanosterol demetylaza (CYP51), va 1a cac hop chat chong
nam dé sir dung trong viéc diéu tri va kiém soat cac bénh hoic cac chimg réi loan do nam,
déc bi€t la trong nong nghiép. Ngoai ra, sang ché cling dé cap dén quy trinh diéu ché cac
hop chéat nay va ché pham nong nghiép chira cic hop chat nay.
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Linh vic ky thuit dwoc dé cap

Sang ché dé cap dén cac hop chit chéng nidm dé sir dung trong viée diéu tri va kiém
so4t cac bénh hodc cac chimg rdi loan do nim, dic biét 1a trong ndng nghiép. Sang ché
ciing d& cap déh quy trinh didu ché cac hop chit nay, ché pham nong nghiép va duge pham
chtra cac hop chét nay.

Tinh trang k¥ thuit ciia sang ché

Céc chit diét nAm 1a cac hop chét c6 ngudn gbc tu nhién hodc téng hop, chiing c6 tac
dung bao vé va chita bénh cho cdy trdng chdng lai sy pha hily do ndm c6 lién quan dén
néng nghiép gy ra. N6i chung, khong c6 riéng mét chét diét ndm nao 13 hitu ich trong moi
trudng hop, va do do c6 nhu clu vé cac chit diét nAm mai c6 thé c6 hidu qua tot hon, dé&
sir dung hon va/hodc c6 hidu qua kinh té hon.

Patent M§ s 8,748,461 m6 ta mot loat cac hop chét diét nAm hoat dong nhur c4c téc
nhan diéu bién (viduy, cac chét tc ché) hoat tinh ctia cac enzym kim loai. Mgt hgp chét dic
biét dugc boc 16 trong Patent My s6 8,748,461 1a 4-(6-(2-(2,4-diflophenyl)-1,1-diflo-2-
hydroxy-3-(1H-tetrazol-1-yl)propyl)pyridin-3-yloxy) benzonitil (Vi du 5 cua Patent M§¥ sd
8,748,461) c6 cAu tric dugc thé hién dudi day.
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Vi du 5 cia Patent My s6 8,748,461
Mic du céc hop chét ddy hta hen da duoc mo ta trong Patent My s6 8,748,461, van

¢6 nhu cdu vé cac hop chit chéng nim c6 hoat tinh diét ndm duoc cai thién dé chong lai
cac ndm c6 lién quan dén ndng nghiép (vi du, hoat tinh diét nAm dugc cai thién chdng lai
bénh dém 14 trén cay lia mi do Septoria tritici gay ra).

Ngoai ra, ¢6 nhu clu vé cac hop chéit chéng nim c6 cac tinh chit ly hoa thuén lgi (vi
du, do tan trong nuéc tt va gia tri hé sb phéan bd (Log D) thich hop).
Ban chit ky thuit ciia sang ché

Do d6, muyc dich ctia sang ché 14 tao ra cac hop chét dap tmg mot hozic nhiéu nhu cau
noi trén.

Theo mdt khia canh, sang ché d& xuit hop chit c6 cong thire (I):
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@
trong d6 Ri1 1a nhom dugce chon tir mot trong cac Cong thire (II) hodc (IIT) duge thé
hién duéi day:

(I (I1D)
hogc mudbi, solvat hoic hydrat dugc chap nhan ciia hop chét nay.

Theo khia canh khac, sang ché dé xuét ché phdm néng nghiép chira hop chat c6 Cong
thirc (I) nhu dugce xac dinh & day, hodic mubi, solvat hodc hydrat dugc chap nhén cia hop chét
ndy, va mot hozc nhiéu ti dugc néng dung.

Theo khia canh khac, sang ché @ xuit hop chét co Cong thire (I) nhu dugce xac dinh &
day, hoac mubi, solvat hoic hydrat dugc chip nhén cta hop chét nay, hodc ché pham nong
nghi¢p nhu dugc xéc dinh & day, dé sur dung trong viéc diéu tri hoac phong ngtra bénh hodc
chimg rbi loan do enzym kim loai gdy ra. Cach thich hop 13, cac hop chat c6 Cong thire (I)
duoc sir dung trong viée diéu tri hodc phong ngira bénh hoic chimg rdi loan do enzym kim
loai gdy ra trong ciy tréng hodc trén cay trong.

Theo khia canh khéc, sang ché mé ta viéc st dung hop chéit co Cong thire (I) nhu dugce
xac dinh & day, hodc mudbi, solvat hodc hydrat dugc chép nhén cda hop chét nay, hodc ché
phim ndng nghiép nhu dugc x4c dinh & ddy, dé diéu tri hosic phong nglra bénh hodc ching
rdi loan do enzym kim loai gdy ra. Cach thich hop 13, cac hop chit c6 Cong thirc (I) duge
sir dung trong viéc diéu tri hodc phong ngira bénh hodc ching rdi loan do enzym kim loai
gdy ra trong cdy trong hoic trén cdy trong.

Theo khia canh khac, sang ché dé xuit phuong phép diéu tri hodc phong ngira bénh
hoic chimg rdi loan do enzym kim loai gy ra, phuong phap nay bao gdm viéc st dung mot
lwgng hiru hiéu hop chét c6 Cong thirc (I) nhu duge xac dinh & day, hosic mudi, solvat hodc
hydrat dugc chép nhéan ciia hop chét nay, hoic ché phdm nong nghiép nhu dugc xac dinh &
day. Céch thich hop 13, phwong phép nay 1a phwong phéap diéu tri hoic phong ngira bénh
hoc ching rdi loan do enzym kim loai gdy ra trong cdy trong hoic trén cay tréng.
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Theo khia canh khéc, sang ché dé xuét hop chét c6 Cong thire (I) nhu dugce xac dinh &
day, hosic mudi, solvat hodc hydrat dwoc chdp nhan cia hop chit nay, hodc ché phim néng
nghiép nhu dugc x4c dinh & ddy, dé sir dung trong viéc diéu tri hoic phong ngira cic bénh
hodc cac chung rbi loan do nAm. Cach thich hop 13, cdc hop chét c6 Cong thirc (I) dugce sir
dung trong viéc didu tri hodic phong ngira cac bénh hoic cac chimg rbi loan do nim trong
cdy trong hodc trén cay trong.

Theo khia canh khac, sang ché mé ta viéc st dung hop chit c6 Cong thire (I) nhu duge
xac dinh & day, hodc mudi, solvat hodc hydrat dugc chip nhan cta hop chit nay, hodc ché
phdm néng nghiép nhu dugc xac dinh & déy, dé sir dung trong viéc diéu tri hodc phong ngira
céc bénh hodc cac chung r6i loan do ndm. Céch thich hop 14, viéc st dung hop chit c6
Cong thire (1) 1a trong viée didu tri hodic phong ngira cac bénh hoic cac ching réi loan do
nim trong cdy trong hodc trén cdy trong.

Theo khia canh khéc, sang ché @& xuét phuong phéap diéu tri hosc phong ngira bénh
hodc ching rdi loan do nidm, phuong phap nay bao gdbm viée st dung mot lwong hitu hiéu
hop chét co Cong thirc (I) nhu duogc xac dinh & day, hodc mudbi, solvat hodc hydrat dugc chép
nhan cia hop chit nay, hoiic ché phdm ndng nghiép nhu dugc xéc dinh & ddy. Céch thich hop
13, phuong phap nay 1a phuong phap diéu tri hodc phong ngira bénh hoic chimg 16i loan
do ndm trong cay trong hodc trén cay trong.

Theo khia canh khac, sang ché dé xuét hop chét ¢ Cong thire (I) nhur dugce x4c dinh &
day, hodc mubi, solvat hodic hydrat dugc chép nhén cta hop chét nay, hodc ché phém nong
nghiép nhu duge x4c dinh & déy, dé st dung trong viée trc ché hoat tinh cia enzym kim loai.
Céch thich hop 13, hop chét c6 Cong thirc (I) duoc sir dung trong viée trc ché hoat tinh cua
enzym kim loai trong té bao nim cu tr trong cdy trong hodc trén cay trong.

Theo khia canh khac, sang ché moé ta viéc sir dung hop chat c6 Cong thire (I) nhur dugce
xé4c dinh & day, hodc mudi, solvat hogic hydrat dugc chap nhan cia hop chit nay, hoic ché
phim néng nghiép nhu duoc x4c dinh & ddy, dé rc ché hoat tinh ctia enzym kim loai. Cach
thich hop 13, viéc str dung hop chét c6 Cong thirc (I) 1a dé we ché hoat tinh ctia enzym kim
loai trong té bao nim cu trii trong cdy trong hodc trén cay trong.

Theo khia canh khac, sang ché dé xuit phuong phap trc ché hoat tinh ciia enzym kim
loai trong cay trong hogic trén ciy trdng, phuong phap nay bao gdbm viéc sir dung mot lugng
hiru hi¢u hop chét ¢ Cong thic (I) nhu duge xac dinh & day, hodc mudi, solvat hodc hydrat
duoc chip nhén ciia hop chét nay, hoac ché phdm néng nghiép nhu duge xac dinh & ddy. Cach
thich hop 13, phuong phap nay 1a phuwong phap trc ché hoat tinh ciia enzym kim loai trong
té bao ndm cu tra trong cdy trong hodc trén cdy trong.

Theo khia canh khéc, sang ché dé xuét hop chét c6 Cong thuc (I) nhu duge xéc dinh ¢
day, hodc mudi, solvat hodc hydrat duoc chdp nhén cta hop chat nay, hoic ché phim nong
nghiép nhu dugc xac dinh & ddy, dé sir dung trong viéc trc ché hoat dong ctia lanosterol
demetylaza (CYP51). Cach thich hop 13, hop chét c6 Cong thic (I) dugc sir dung trong
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viéc trc ché hoat dong cta lanosterol demetylaza (CYP51) trong té bao nim cu tra trong
cay trong hoic trén cay trong.

Theo khia canh khac, sdng ché mo ta viée str dung hop chét c6 Cong thire (I) nhu dugce
xdc dinh & ddy, hodc mudi, solvat hodc hydrat dugc chip nhén clia hop chit nay, hoic ché
phim néng nghiép nhu duge x4c dinh & ddy, dé trc ché hoat dong cua lanosterol demetylaza
(CYP51). Cach thich hop 13, viéc str dung hop chét c6 Cong thirc (I) 1a dé trc ché hoat dong
ctia lanosterol demetylaza (CYP51) trong t& bao ndm cu tra trong cdy trong hodc trén cay
trong.

Theo khia canh khac, sang ché dé xuit phwong phép tic ché hoat dong ciia lanosterol
demetylaza (CYP51) trong cdy trong hoic trén cay trong, phuong phap nay bao gbm viéc
st dung mdt luwgng hitu hiéu hop chét ¢ Cong thire (I) nhu dugc xac dinh & day, hodc mudi,
solvat hodc hydrat duoc chip nhén cta hop chit nay, hodc ché phim nong nghiép nhur dugc
xac dinh & day. Cach thich hop la, phuong phép nay la phuong phép e ché hoat dong ciia
lanosterol demetylaza (CYP51) trong t& bao ndm cu tréi trong cdy tréng hoic trén cay tréng.

Theo khia canh khéc, sang ché d& xuit duoc phim chira hop chit c6 Cong thire (I) nhur
dugc xac dinh & day, hodc mudi, solvat, tién duge chit hodc hydrat dugc dung cta hop chét
nay, va mot hodc nhiéu t4 dugc duge dung.

Theo khia canh khac, sang ché dé xuét hop chét ¢o Cong thirc (I) nhu dugce xac dinh &
day, hodc mudi, solvat, tién duge chat hodc hydrat dugc chép nhén cua hop chét nay, hodc
duoc phém nhu dugc xac dinh & day, dé sir dung trong viéc diéu tri.

Theo khia canh khéc, sdng ché dé xuét dugc phém nhu dugce xac dinh & day, dé st dung
trong didu tri hodc phong ngira bénh hodc chimg ri loan do enzym kim loai gy ra.

Theo khia canh khéc, sang ché mé ta phuong phap diéu tri hosic phong ngira bénh hoc
chiing rbi loan do enzym kim loai g4y ra, phwong phap niy bao gdm viéc str dung mot lugng
hitu hiéu duoc phdm nhu duogc x4c dinh & day.

Theo khia canh khéc, sdng ché dé xuét dugc phém nhu dugc xac dinh & day, dé st dung
trong viéc didu tri va phong ngira cac bénh do cac tac nhan gay bénh ndm gay ra.

Theo khia canh khéc, sang ché mé ta phuong phap diéu tri hodc phong ngira cic bénh
do c4c tac nhan gy bénh nim géy ra, phuong phap niy bao gbm viéc sir dung mot lugng hitu
hiéu duoc phém nhu dugc xéc dinh & day.

Theo khia canh khéc, sang ché dé xuit hop chét c6 Cong thice (I) nhu duge xac dinh &
day, hoac mubi, solvat, tién dugc chit hodc hydrat dugc chép nhén cda hop chét nay, hodc
duoc phém nhu duoc xac dinh & day, dé sir dung trong viéc trc ché hoat tinh cua enzym kim
loai trong hodc trén dbi tugng nguodi hodc dong vat.

Theo khia canh khéc, sang ché mé ta viéc str dung hop chit c6 Cong thire (I) nhu duge
xac dinh ¢ day, hodc mudi, solvat, tién dugc chit hodc hydrat dugc chép nhén cda hop chét
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nay, hodc dugc phérn nhu dugce xac dinh ¢ day, dé trc ché hoat tinh cta enzym kim loai trong
hodc trén dbi twong ngudi hodc dong vit.

Theo khia canh khéc, sang ché mé ta phuong phéap e ché hoat tinh ctia enzym kim
loai trong hodc trén dbi twong ngudi hodic dong vat, phuong phéap nay bao gdm viée st
dung mot luong hitu hiéu hop chit c6 Cong thire (I) nhu duge xac dinh ¢ ddy, hodc mubi,
solvat, tién dugc chit hodc hydrat dugc chép nhan cda hop chét nay, hodc duogc phém nhu
dugce xac dinh & day.

Sang ché con dé xudt phuong phép tdng hop hop chét, hodc mudi, solvat, tién dwgc
chét hoic hydrat dugc chip nhan ctia hop chét nay, nhu duge xac dinh & day.

Theo khia canh khéc, sang ché @ xuit hop chét, hodc mubi, solvat, tién dugc chét
hodc hydrat dugc chép nhéan ctia hop chét nay, co thé thu duoc bé’mg, hoac thu dugc béng, hoac
truc tiép thu duoc bing phuong phap tdng hop nhu dugc xac dinh & déy.

Theo khia canh khéc, sang ché @& xuét cac chat trung gian méi nhu dugc xac dinh &
day, cac chét trung gian méi nay thich hop dé sir dung trong phuong phép bét ky trong cac
phuong phép tong hop dugc néu trong ban md ta nay.

Céc d4u hidu dugc wu tién, thich hop va tity chon cuia khia canh dic biét bét ky cua
sang ché ciing 13 cdc ddu hiéu duge wu tién, thich hop va ty chon cia bét ky khia canh
khéc.

M@ ta chi tiét sang ché
Céc dinh nghia

Trir khi ¢6 quy dinh khéc, cac thudt ngit sau day dugc st dung trong ban md ta va cac
yéu cau bao hd c6 cac nghia sau dugce néu dudi day.

Nhu duge st dung & ddy, thuat ngit "diéu tri" ching réi loan bao gdbm phong ngira,
cai thién, giam nhe va/hoic kiém soat ching rdi loan nay va/hodc cac tinh trang bénh c6
thé gay ra ching réi loan nay. Cac thuat ngit "diéu tri" va "viéc diéu tri" d& cap dén phuong
phéap lam diu hodc lam giam bét bénh va/hodc cac triu chung kém theo cia bénh. Theo
sang ché, "didu tri" bao gdm phong ngira, ngan chin, trc ché, 1am giam bét, bao vé chdng
lai, diéu bién, ddo nguoc cac anh hudng va lam giam su xuét hién cua, vi du, cac anh huéng
¢6 hai ctia chimg rdi loan.

Thuat ngit "viéc st dung" hodc "stir dung" bao g0m céc cach dua hop chét (cac hop
chét) vao cdy trong dé thuc hién chirc ning dugc du dinh ciia chung.

Nhu duge st dung & ddy, "tc ché" bao gdm phong ngira, 1am giam va tam ngling su
tién trién. Luu ¥ ring "su (e ché enzym" (vi du, su e ché enzym kim loai) dugc phén biét
va dugc mo ta dudi day.

Thuét ngit "diéu bién" d& cap dén cac s tang hodc giam hoat tinh ctia enzym dép tng
lai vé6i su tiép xtic véi hop chét theo sang ché.
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Céc thuat ngit "dugc phan 1ap", "dugce tinh ché" hodc "tinh khiét v& mat sinh hoc" dé
cap dén chit ma vé& co ban hodc chii yéu khong chira cac thanh phan thuong di kém véi
chét nay nhu duoc tim thdy & trang thai ty nhién ciia né. P tinh khiét va do dong nhét
thudng duge xac dinh bang cach sit dung céc k§ thuit hoa phan tich chang han nhu dién di
gel polyacrylamit (polyacrylamide gel electrophoresis - PAGE) hodc sic ky 1éng hiéu ning
cao (high performance liquid chromatography - HPLC). Cu thé 13, theo cdc phuong 4n clia
sang ché, do tinh khiét cta hop chét it nhat 1a 85%, tét hon néu it nhat 12 90%, t6t hon nita.
néu it nhat 1a 95%, va tt nhét néu it nhat 1a 99%.

Thuét ngit "lwong hiru hidu dung trong diéu trj hodc trong néng nghiép" dé cap dén
Iwong hop chét duoc st dung di dé phong ngira sy phat trién hodc 1am giam b6t dén mot
muc do nao d6 mot hodc nhidu triéu chiing cua tinh trang bénh hodc ching r6i loan dang
dugc didu tri.

Thuét ngir "khong dbi anh" dung dé chi cac phén tir ¢6 tinh chét khong thé chdng khit
v6i anh guong cua chinh cdc phén tir ndy, trong khi thuat ngir "dbi anh" dung dé chi cac
phan tir ¢6 thé chdong khit véi anh guong ciia chinh céc phan tir nay.

Thuét ngit "céc chit ddng phan khong ddi quang" dung dé chi cac chat ddng phan lap
thé ¢6 hai hodc nhiéu tdm bat ddi ximg va cac phan tir cia cac chat ddng phén 1ap thé nay
khong phai 1a cic anh guong cua nhau.

Thuét ngir "cac chit ddng phan dbi quang" ding dé chi hai chét dong phan 1ap thé
ctia hop chit ma ching 14 cac anh guong ciia nhau va khong thé chong khit 1én nhau. Hon
hop ding mol cta hai chit ddng phan dbi quang dugc goi 13 "hdn hop triét quang" hoic
"chit triét quang".

A

Thuét ngit "cac chit dong phan
hop chét c6 ciu tao héa hoc gibng nhau, nhung khac nhau vé cach sip xép céc nguyén tir
hodc cac nhom trong khong gian.

hodc "cac chét ddng phan 1ap thé" ding dé chi cic

Thuét ngit "tién dugc chat" bao gém cac hgp chét c6 cac nhom chuc c6 thé duoc
chuyén ho4 in vivo (trong co thé séng). No6i chung, cac tién duge chét nay dugc chuyén
héa in vivo bdi céc esteraza hodc bing cac co ché khac thanh cac thude c6 hoat tinh. Céc
vi du vé céc tién dugc chét va cac st dung cula cac tién duoc chat nay da dugc biét 1o trong
linh vuc k¥ thuét nay (xem, vi du, Berge, et al. (1977) "Pharmaceutical Salts", Journal of
Pharmaceutical Sciences, Tap 66, cac trangl-19). Céc tién dugc chat c6 thé dugc didu ché
tai chd (in situ) trong qua trinh phéan 14p va tinh ché cubi ciing ctia cac hop chét, hoic bing
cach cho hop chit da dugc tinh ché dudi dang axit tu do hoic hydroxyl ciia né tic dung
riéng v6i chét este héa thich hop. Cac nhom hydroxyl c6 thé dugc chuyén d6i thanh céac
este bang cach xtr 1y bing axit cacboxylic. Cac vi du vé cac nhom chirc ciia tién duge chét
bao gdm céc nhém chirc este alkyl bac thip dwoc thé va khong duge thé, phan nhanh hozc
khong phan nhanh (vi du, cac este cla axit propionic), cac este alkenyl bac thap, cac este
dialkyl bac thip-amino alkyl bac thip (vi du, dimetylaminoetyl este), cac axylamino alkyl
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este (vi du, axetyloxymetyl este), cac este axyloxy alkyl bac thap (vi du, pivaloyloxymetyl
este), cac aryl este (phenyl este), cac este aryl-alkyl bac thap (vi du, benzyl este), cac este
aryl va aryl-alkyl bac thip duoc thé (vi du, bang cac nhém thé metyl, halo, hoic metoxy),
cac amit, cac amit alkyl bac thip, cac amit dialkyl bac thap, va cac hydroxy amit. Cdc nhém
chtrc cua tién duoc chit duge wu tién 14 cic este ciia axit propionoic va céc axyl este. Cac
tién dugc chit duge chuyén hoa thanh cac dang hoat tinh théng qua cac co ché khac in vivo
ciing duge bao gdm. Trong c4c khia canh, cic hop chét theo sang ché 13 cac tién dwoc chit
ctia Cong thirc bit ky trong cac Cong thirc & day.

Céc thuat ngtt "mot" ¢ nghia 1a "mot hodc nhiéu" khi dugc st dung trong ban mo ta
nay, bao gdm ca cac diém yéu cau bao hd. Do d6, vi du, viéc vién dan dén "mdt mau" s&
bao gom nhi€u mau, trir khi néu rd rang trong ngit canh 1a ngugce lai (vi dy, nhi€éu mau), va

V.V..

Xuyén sudt ban md ta ndy va cac yéu cau bao ho, tir "bao gom" dugc str dung theo
nghia pho bién, trir khi ngit canh yéu cau khac.

Nhu duogce st dung & déy, thudt ngit "khoang", khi dé cap dén mot gia tri ¢6 nghia 1a
bao gdm cac thay dbi, trong mot sé phwong an 13 + 20%, trong mot s6 phuong an 1a + 10%,
trong mot s6 phuong 4n 13 + 5%, trong mot sé phuong an 1a + 1%, trong mot s6 phuong
an la = 0,5%, va trong mot sb phuong an 1a + 0,1% so v6i lugng da duge xac dinh, vi nhitng
thay d6i nhu vay 1a thich hop dé thuc hién cac phuong phap da duge boc 1§ hodc st dung
céc thanh phan da dugc boc 10.

Viée st dung cum tir "chét trc ché" trong ban mo ta nay c6 nghia la phan t thé hién

r
AN

hoat tinh trc ché enzym kim loai. Thuét ngir "rc ché" trong ban mo ta ndy c6 nghia la 1am
giam hoat tinh ctia enzym kim loai, so v6i hoat tinh cia enzym kim loai khi khong c6 chét
trc ché. Trong mot s6 phuong 4n, thuat ngit "tc ché" c6 nghia 13 1am giam hoat tinh cua
enzym kim loai it nhét khoang 5%, it nhét khoang 10%, it nhét khoang 20%, it nhét khoang
25%, it nht khoang 50%, it nhat khoang 60%, it nhit khoang 70%, it nhat khoang 80%, it
nhét khoang 90%, hoic it nhit khoang 95%. Trong cac phuong 4n khac, "tc ché" ¢6 nghia
13 1am giam hoat tinh ciia enzym kim loai khoang 5% dén khoang 25%, khodng 25% dén
khoang 50%, khoang 50% dén khoang 75%, hodc khoang 75% dén 100%. Trong mot 5O
phuong an, "&rc ché" c6 nghia 1a 1am giam hoat tinh ctia enzym kim loai khoang 95% dén
100%, vi du, giam hoat tinh 95%, 96%, 97%, 98%., 99% hodc 100%. Viéc gidm nhu vay
c¢6 thé dugc xac dinh bang cach st dung nhiéu k¥ thuat khac nhau c6 thé nhén biét duoc
bdi ngudi c6 kinh nghiém trung binh trong linh vuc k¥ thuét nay. Cac thur nghiém cu thé
dé x4c dinh hoat tinh riéng biét dugc mé ta dudi day.

Céc vién dan dén "cac hop chit theo sang ché" hodc "cac hop chit duge mo ta & day"
duogc st dung thay dbi dé chi cac hop chat c6 Cong thire (I) duoc x4c dinh & day.

Céc hop chit theo sang ché
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Nhu duoc trinh bay trén déy, theo mot khia canh, sang ché @ xuét hop chat c6 Cong
thirc (I) dugc thé hién dudi day:

R4

CN

@

trong d6 R 1a nhom dugc chon tir mot trong cac Cong thire (II) hodc Cong thire (III)
duogc thé hién dudéi day:

() (I
hodc mubi, solvat, tién dugc chit hogic hydrat dugc chdp nhan ciia hop cht nay.

Theo dinh nghia cia nhém Ri néu trén, ky hiéu ... biéu thi diém lién két cua
nhém R; v6i nhém -CHa- trong hop chit c6 Cong thire (I) duoc thé hién trén day.

Theo mét phwong 4n, nhém R; 14 nhém c¢6 Cong thire (IT), tirc 12 hop chét nay 1a: 4-
((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-1,2,4-triazol-1-yl)propyl) pyridin-3-
yl)oxy)benzonitril, hodc mudi, solvat, tién dugc chit hoic hydrat dugc chép nhan cda hop
chét nay.

Theo mdt phwong 4n, nhém R; 1a nhém c6 Cong thire (IIT), tic 13 hop chat nay 1a: 4-
((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(5-thioxo-4,5-dihydro-1H-1,2,4-triazol-1-
yl)propyl)pyridin-3-yl)oxy)benzonitril, hosic mubi, solvat, tién duoc chét hogc hydrat dwgc
chp nhén ctia hop chit nay.

So véi hop chét trong vi du 5 dugc mo ta trong Patent My s6 8,748,461, (4-(6-(2-
(2.,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-tetrazol-1-yl)propyl)pyridin-3-
yloxy)benzonitril), cac hop chét duge mé ta trong cac vi du 1 va vi du 2 ctia sang ché chiing
t6 hoat tinh diét nAm dugc cai thién chdng lai nAm giy ra bénh ddm 14 cta cay lia mi
(Septoria tritici).

Ngoai ra, cac hop chét theo sang ché c6 dd tan trong nudc tét va cac gié tri hé s6 phan
b6 (Log D) thich hop.

Céc hop chét theo sang ché ciing c6 thé chira cac lién két (vi du, céc lién két cacbon-
cacbon) trong do su quay lién két bi gidi han quanh lién két dic biét do, vi du, su giéi han
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do su c¢6 mit cia vong hodc lién két d6i. Do d6, cac chit déng phén cis/trans va cac chét
ddng phan E/Z bét ky o rang 1a bao g0m trong sang ché.

Céc hop chit theo sang ché ciing c6 thé ¢6 mat du6i nhidu dang hd bién. Trong truong
th.thn tai mot hodc nhiéu dang hd bién, séng ché 1o rang la bao gi”)m tit ca cac dang hd
bién nhu vay cta cac hop chét dugc mo ta & ddy, cho du c6 thé chi c6 mot dang hd bién
duoc bidu dién. Vi du, cac hop chét theo sang ché trong d6 Ry c6 Cong thue (III) co thé
tdn tai & cac dang hd bién khac nhau va cac vién din dén cac hop chét theo sang ché bao
g0m tit ca cac dang nhu vay. Cac dang hd bién cia hop chét trong d6 Ry ¢6 Cong thue (I1I)
dugc thé hién trong Cong thirc (IV) va Cong thirc (V) dugce thé hién duéi day.

V)

Céc hop chét theo sang ché c6 thé ton tai dudi mot hogc nhidu dang chit dong phan.
T4t ca cac dang chit ddng phan cla céc hop chit theo sang ché r& rang 1a bao gbm trong
sang ché.

Thuét ngit "cac chat ddng phan" hogc "cac dang chét dong phan" c6 nghia bao gdm
cac cht ddng phan khong dbi quang, cac chit dong phan d6i quang, cac chat dong phan vi
tri, cac chit ddng phén ciu truc, cac chit ddng phan quay, céc chét ddng phan hd bién va
cac dang tuong tu. P6i voi cac hop chét chira mot hodc nhiéu tam 14p thé, vi du, cac hop
chit khong déi ximg, cac phuong phap cta sang ché c6 thé duge thuc hién véi hop chit
duoc 1am giau chit ddng phan dbi quang, chat triét quang hodc hdn hop cac chét ddng phan
khong dbi quang.

Céc hop chit duge 1am giau céc chit dong phan dbi quang dugc wu tién c6 lugng du
chét ddng phan déi quang 1a 50% hodc 16n hon, t6t hon nita néu hop chit nay c6 lugng du
chit ddng phan dbi quang 1a 60%, 70%, 80%, 90%, 95%, 98% hodc 99% hay 16n hon.
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27684

Theo cac phuong 4n dugc vu ti€n, chi mot chét ddng phan ddi quang hozic chét ddng phan
khong dbi quang ciia hop chét khong dbi ximg theo sang ché dugc wu tién trong diéu tri
bénh trén céy trong.

Céc hop chét theo sang ché 6 thé tdn tai duéi mot hodc nhidu dang tinh thé hoic
dang da hinh. T4t ca cac dang tinh thé va cac dang da hinh ctia cac hop chét theo sang ché
r3 rang 14 bao gdm trong sang ché.

Séang ché ciing bao gdm cac chat chiét va cac phan doan chita cac hop chét theo sang

r
A

ché.

Mudi thich hop dugce chép nhén cua hop chét theo sang ché 13, vi du, mudi cdng axit
cta hop chét theo sang ché co tinh bazo thich hop, vi du nhu mudi cdng axit, vi du véi axit
vo co hoidic axit hitu co, vi du nhu axit clohydric, axit bromhydric, axit sulfuric, axit
phosphoric, axit trifloaxetic, axit formic, axit xitric hodc axit maleic.

Ciing can hiu ring mot s6 hop chét theo sang ché c6 thé ton tai & cac dang solvat
cling nhu khong solvat, ching han nhu cic dang hydrat hoa. Cén hiéu ring sang ché bao
g0m tét ca cac dang duge solvat héa ¢ hoat tinh diét nim nhu vay.

Céac hop chét theo sang ché chira chirc amin thich hop cling c6 thé tao cac N-oxit.
Viéc vién din & day dén hop chéit c6 Cong thire (I) chira chirc amin cfing bao g6m N-oxit.
Trong truong hop hop chit chira mot s& chirc amin, mot hodc nhiéu hon mot nguyén tir
nito c¢6 thé duge oxy héa dé tao thanh N-oxit. C4c vi du dic biét cua cac N-oxit 1a cac N-
oxit ciia nguyén tr nito cia di vong chira nito. Cc N-oxit co thé dugc tao ra bang cach xir
Iy amin twong Gmg bang chét oxy hoa nhu hydro peroxit hogc axit chita nhém peroxy (vi
du, axit peroxycacboxylic), vi du, xem Jerry March, Advanced Organic Chemistry, Xudt
ban 14n thi tw, nha xuit ban Wiley Interscience. Dac biét hon, cac N-oxit ¢o thé dugc tao
ra theo quy trinh ctia L. W. Deady (1977), Synthetic Communications, Tap 7, cac trang
509-514, trong d6 hop chéat amin duge phan tng véi axit m-cloperoxybenzoic (MCPBA),
vi dy, trong dung mdi tro nhu diclometan.

Céc hop chét theo sang ché co thé duge sir dung dudi dang tién duoc chét sao cho
tién duge chit nay bi pha vo (vi dy, trong té bio nim hogc cay trong) dé giai phong hop
chit theo sang ché. Dang tién duoc chit c6 thé 1a cAn thiét dé thay ddi cac tinh chét vat ly
va/hodc cac tinh chit duge dong hoc clia hop chat theo séang ché. Tién dugc chit c6 thé
duoc tao ra khi hop chét theo sang ché chira nhém hozc nhém thé thich hop, nhém thay
d6i dic tinh c¢6 thé dugc gin vao cac nhom nay.

Do d6, sang ché bao gdm cac hop chit c6 Cong thirc (I) nhu dugc xéc dinh trén day
" khi duoc tao ra b'flng su téng hop hitu co va khi dugc tao ra béng cach phan cit tién dugc
chit ctia hop chét nay. Do do, sang ché bao gdm cac hop chét c6 Cong thirc (I) dugc tao ra
bing cach tdng hop hitu co va cac hop chit nhu vy cling dugc tao ra (vi du, trong té bao
nim hoic cdy trdng) bang cach chuyén hoa tién chét, tirc 13 hop chét c6 Cong thirc (1) c6
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thé 14 hop chit dugc tao ra bang cach tong hop hoic hop chit dugc tao ra bing cach chuyén
hoa.

Cac dang tién dugc chat khac nhau da dugc mo ta, vi du trong céc tai li€u sau:

a) K. Widder (chu bién), et al. (1985), Methods in Enzymology, Téap 42, cac trang
309-396, nha xuét ban Academic Press;

b) H. Bundgaard (chu bién) (1985), Design of Pro-drugs, nha xuét ban Elsevier;

¢) H. Bundgaard (1991), Chuong 5 “Design and Application of Pro-drugs”, trong
Krogsgaard-Larsen va H. Bundgaard (chu bién), 4 Textbook of Drug Design and
Development, cac trang 113-191;

d) H. Bundgaard (1992), Advanced Drug Delivery Reviews, Tap 8, cac trang 1-38;

¢) H. Bundgaard, et al. (1988), Journal of Pharmaceutical Sciences, Tép 77, trang
285;

f) N. Kakeya, et al. (1984), Chemical and Pharmaceutical Bulletin, Tép 32, trang
692;

g) T. Higuchi and V. Stella, “Pro-Drugs as Novel Delivery Systems”, 4.C.S.
Symposium Series, Tap 14; va

h) E. Roche (chi bién) (1987), Bioreversible Carriers in Drug Design, nha xuét ban
Pergamon.

Su tong hop

Sang ché con dé xuét phuong phap tong hop hop chat, hosic mubi hoic solvat dli(jc
chap nhan cia hop chit nay, nhu duge xac dinh & day.

Theo khia canh khéc, sang ché d& xuét hop chét, hoic mubi hodc solvat thich hgp ctia
hop chét nay, c6 thé thu duoc biang, hoic thu dugc bang, hoic truc tiép thu dugc bang phuong
phap téng hop nhu dugc xac dinh & day.

Theo khia canh khéc, sang ché dé xuét cac chat trung gian méi nhu dugc xac dinh &
day, cac chét trung gian méi nay thich hop dé sir dung trong bat ky phuong phéap téng hop
nao trong cac phuong phap tdng hop dugc néu & day.

Céc hop chit theo sang ché c6 thé dugc tao ra bang cac cach thirc thich hop batky da
biét trong linh vuc tdng hop hitu co. Vi du, ngudi cé trinh do trung binh trong Iinh vuc k¥
thuat nay sé& c6 thé téng hop hop chit bang cach 1am theo céc vi du duge mé ta & day
va/hodc bang cach thich nghi mot cach thich hop cac k§ thuat tdng hop dugc mo ta trong
Patent My sb 8,748,461.

Céc phwong phép dé t6i uu hoa cac diéu kién phan tng, néu can thiét dé 1am giam
thiéu cac san phdm phu canh tranh, di duoc biét dén trong linh vuc k¥ thuit ndy. Viéc ti
rru hod phéan tmg va md réng quy md c6 thé tan dung mot cach thuan loi thiét bi tdng hop

-12-
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song song tdc dd cao va céc vi binh phan ung dugc didu khién bing may tinh (vi du, xem
R. Carlson (chu bién) (2005), Design And Optimization in Organic Synthesis, xuét ban 1an
th{ hai, nha xuét ban Elsevier Science Ltd.; K. Jahnisch, et al. (2004), Angewandte Chemie
International Edition in English, Tap 43, trang 406; va cac tai li¢u tham khao trong do).
Céc so 46 phan Gng b sung va cac cach thic ¢ thé duge xac dinh bdi nguoi 6 trinh do
trung binh trong linh vuc k§ thuat nay bing cach st dung phin mém co s& dit liéu c6 thé
tra ctru theo cAu tric c6 sén trén thi truong, vi du, SciFinder® (Chemical Abstracts Service
(CAS®) cua Hiép hdi Hoa hoc Hoa Ky (American Chemical Society)) va CrossFire
Beilstein® (Elsevier MDL), hodic bing cach tra ciru theo tir kho4 thich hop st dung cong
cu tra ctru trén internet nhu Google® hoac céc co s& dit lidu tir khoa, chéng han nhu co s&
dit liéu van ban ciia Co Quan Nhan Hiéu va Sang ché Hoa Ky (the US Patent and Tradmark
Office).

Ciing can hiéu rang tit ca cac diéu kién phan tng dugc mod ta trong cdc vi du kém
theo, ké ca viéc lya chon dung méi, méi trudng phan tng, nhiét o phan ung, thoi gian thir
nghiém va céc quy trinh tién hanh, ¢6 thé dugc thay d6i hodc duoc thich tmg theo cach
thich hgp bai nguoi c6 trinh d trung binh trong linh vuc k¥ thuét nay.

Nguoi ¢6 trinh do trung binh trong linh virc téng hgp hitu co ciing hiéu rang do hoat
dong trén cac phan khac nhau ctia phan tir can phai tuong thich véi cac chat phan tmg va
cac diéu kién phan ung dugc sir dung.

Céc nguyén liéu ban du can thiét c6 thé dugc 1y trén thi trudng hodc thu duge bang
cac quy trinh tiéu chudn ctia héa hoc hiru co. Viéc chuén bi céc nguyén liéu ban dAu c6 lién
quan duoc md ta trong phan vi du kém theo. Theo cach khéc, cdc nguyén liéu ban dau can
thiét c¢6 thé thu dwoc bang cac quy trinh twong tu véi cac quy trinh dd duge minh hoa nam
trong pham vi hiéu biét ctia ngudi 6 trinh do trung binh vé hoa hoc hitu co.

Diédu duoc hiéu rd 1a trong qua trinh tong hop cac hop chit theo sang ché trong cac
quy trinh da duoc xac dinh & ddy, hodc trong qué trinh tong hop mot sé nguyén liéu ban
dAu, c6 thé cin phai bao vé mdt s6 nhom thé nhét dinh dé ngan chin phan tmg khong mong
mudn cia cac nhom thé nay. Nguoi cé trinh d trung binh trong linh vuc héa hoc s& hiéu
rd khi nao cin bao vé nhu viy, va 1am thé nao dé cac nhoém bao vé nhu vy co thé dugc
dat vao, va sau d6 dugc loai ra.

V& céc vi du ctia cac nhom bao vé, xem mot trong s6 nhiéu tai liéu chung vé d6i tugng
nay, vi du, Theodora Green, Protective Groups in Organic Synthesis, nha xuét ban John
Wiley & Sons. C4c nhém béo vé c6 thé dugc loai bé bing phuong phap thich hop bét ky
dugc mo ta trong tai liéu hodc ngudi co trinh d6 trung binh trong linh vuce hoa hoc da biét
1a thich hop cho viéc loai bé nhom bao vé dugc dé cap dén, cac phuong phap nhu vay dugce
chon dé thuc hién viéc loai bé nhom bao vé v6i sy nhifu loan cac nhém & chd khic trong
phén tr 1a nhé nhat.

-13-



27684

Do d6, néu mot sb chét phéan ung bao gém, vi du, cac nhéom chéng han nhu amino,
cacboxy hodc hydroxy thi c6 thé can phai bao vé nhém nay trong mot s6 phan tmg dugc
dé cap ¢ day. |

Céc axit va cac bazo thich hgp dugc sir dung trong cac phuong phap & day da duoc
biét dén trong linh vuc nay. Cac chét xuc tac axit 1a chit héa hoc c6 tinh axit bét ky, cac
chét nay co thé c6 ban chét vo co (vi du, cac axit clohydric, axit sulfuric, axit nitric, nhom
triclorua) hozic ban chét hiru co (vi du, axit camphorsulfonic, axit p-toluensulfonic, axit
axetic, ytebi triflat). Cac axit c6 thé duoc st dung véi cac lugng xtic tic hodc cac lugng ty
lugng dé tao diéu kién cho cac phan tng hoa hoc. Céac bazo 1a chét hoa hoc ¢6 tinh kiém
bét ky, cac chéit nay cé thé c6 ban chit vo co (vi du, natri bicacbonat, kali hydroxit) hodc
béan chét hitu co (vi dy, trietylamin, pyridin). Cac bazo c6 thé dugc sir dung véi cac lugng
xuc tac hodc cac luong ty lwong dé tao didu kién cho cac phan tmg hod hoc.

Céc chat alkyl ho4 1a chit phan ing bat k¥ c6 kha ning thuc hién qu4 trinh alkyl hoa
nhém chire duge @ cap (vi du, nguyén tir oxy ciia rirgu, nguyén tit nito cia nhém amino).
Céc chét alkyl hoa da duoc biét dén trong linh vuc nay, ké ca trong cac tai liéu tham khao
duoc néu & ddy, va bao gdm céc alkyl halogenua (vi du, metyl iodua, benzyl bromua hogc
clorua), cac alkyl sulfat (vi du, metyl sulfat), hodc céc t6 hop nhém alkyl - nhém xuét khac
da dugc biét trong linh vuc nay.

Céac nhém xudt 13 céc loai nguyén tir n dinh bat ky c6 thé tach ra khoi phan tir trong
qué trinh phan @mg (vi du, phan tng loai, phan ung thé) va dugc biét dén trong linh vuc
nay, ké ca trong céc tai liéu tham khao duoc néu & ddy, va bao gdm cac halogenua (vi dy,
I-, Cl-, Br-, F-), hydroxy, alkoxy (vi du, -OMe, -O-#-Bu), c4c anion axyloxy (vi dy, -OAc,
-OC(O)CF3), céc sulfonat (vi du, mesyl, tosyl), cac axetamit (vi du, -NHC(O)Me), cac
cacbamat (vi du, N(Me)C(O)O-z#-Bu), cac phosphonat (vi du, -OP(O)(OEt).), nuéc hodc
céc ruou (cac diéu kién protic), va cdc nhém twong tu.

Theo mét khia canh dic biét, sang ché dé xuét quy trinh tdng hop hop chéit c6 Cong
thirc (I) trong d6 Ry 1a nhém c¢6 Cong thire (IT), quy trinh nay bao gdm viéc cho hop chat

c6 Cong thire D:
F o = | ©
\N ~
N
FF N
F
D

tiép xtc véi 1H-1,2,4-triazol vGi su ¢c6 mit cia bazo va dung mdi thich hop.

Bazo thich hop bét ky c6 thé dugc sir dung trong phan tng ndy. Theo mdt phuong
an, bazo nay la kali cacbonat.

Dung moéi thich hop bit ky ¢6 thé duoc st dung trong phan tng ndy. Theo mot
phuong an, dung moi nay l1a dimetylsulfoxit.
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Ngudi c6 trinh d9 trung binh trong linh vyc k¥ thuét nay co thé lua chon nhiét d
thich hop dé sir dung cho phan tng nay. Theo mot phuong an, phan ng nay dugc thuc
hién trong khoang nhiét do tir 15°C dén 60°C.

Céch thich hop 13, phan tng nay dugc thuc hién trong moi truong khi quyén tro.

Cac hop chit c6 Cong thic D c6 thé duge diéu ché bang cac quy trinh dugc mo ta
trong Vi du 1 & day. ‘

Theo khia canh khéc, sang ché dé xuét quy trinh tong hop hop chét c6 Cong thire (1)
trong d6 R; 1a nhém cé Cong thuc (II1), quy trinh nay bao gdm viée cho hop chét c6 Cong
thie 1 duoc thé hién dudi day:

N
€Y
N-N o
F HO = |
\N -
AN
FF N

tiép xtc v4i luu huynh véi sy c6 mat ciia dung moi thich hop.

Dung méi thich hop bat ky ¢6 thé dugc sir dung trong phan mg nay. Theo mot
phuong an, dung moi nay 1a N-metyl-2-pyrolidinon.

Nguoi c6 trinh d6 trung binh trong linh vyc k¥ thuét nay co thé lva chon nhiét do
thich hop dé sir dung cho phan tmg nay. Theo mot phuong an, phan tmg nay dugc thuc
hién & nhiét d6 ndm trong khoang tir 50°C dén 200°C.

Céch thich hop 13, phan (ng nay dugc thuc hién trong mdi truong khi quyén tro.
Céc ché pham ndng nghiép

Céc hop chit c6 Cong thire (I) c6 thé dugc diéu ché thanh cac mudi cong axit dugc
chip nhan ding trong ndéng nghiép. Theo vi du khong 1am han ché, chirc amin c6 thé tao
cac mudi vdi cac axit clohydric, axit bromhydric, axit sulfuric, axit phosphoric, axit axetic,
axit benzoic, axit xitric, axit malonic, axit salixylic, axit malic, axit fumaric, axit oxalic,
axit sucxinic, axit tartaric, axit lactic, axit gluconic, axit ascorbic, axit maleic, axit aspartic,
axit benzensulfonic, axit metansulfonic, axit etansulfonic, hydroxymetansulfonic, va
hydroxyetansulfonic.

Ngoai ra, theo vi du khong lam han ché, chuc axit c6 thé tao cac mudi bao gém cac
mudi dugc tao ra tir cac kim loai kim hoic kim loai kiém thd va cac mubi dugce tao ra tir
amoniac va cac amin. Cac vi du vé cac cation dwoc wu tién bao gdm natri, kali va magie.

Céc hop chét c6 Céng thic (I) ¢6 thé duge diéu ché thanh cac chit din xudt mudi.
Theo vi du khong 1am han ché, chit din xuit mudi c6 thé duoc didu ché béng cach cho
bazo tu do tiép xtc véi luong vira du cta axit mong mudn dé tao ra mudi. Bazo tw do ¢6
thé dugc téi sinh bing cach xir Iy mudi bing dung dich nudc bazo lodng thich hop ching
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han nhu dung dich nuée natri hydroxit (NaOH), kali cacbonat, amoniac, va natri bicacbonat
loang. Vi du, trong nhiéu truong hop, thudc trir sau, ch:fmg han nhu 2,4-D, dugc lam tang
do hoa tan trong nudc bang cach chuyén dbi chat nay thanh mudi dimetylamin ciia né.

Céac muodi thich hop bao gom cac mudi dugc tao ra tir cac kim loai kiém va cac kim
loai kiém tho va cidc mudi dugc tao ra tir amoniac va cac amin. Cac cation dugc uu tién
bao gom natri, kali, magi€, va céc cation amoni c6 cong thirc:

R9R1 ORI lRl 2N+

trong d6 mdi R®, R1°, R!! va R!2 doc 1ap 1a hydro hodc Ci-Ci; alkyl, C3-Ci2 alkenyl
hodc C3-Cr2 alkynyl, m8i nhém nay tiry ¥ duoc thé bang mét hodc nhiéu hydroxy, Ci-Cs
alkoxy, C1-Cs alkylthio hodic cac nhom phenyl, vé6i diéu kién 1a R®, R1?, R!! va R!? tuong
thich v& mat khong gian. Ngoai ra, hai nhom bét ky trong sd R®, R'?, R!! va R ciing voi
nhau c6 thé 1a nhém hai chitc béo chira tir mot dén muoi hai nguyén tit cacbon va tir hai
nguyén t& oxygen hodc luu huynh tré 1én. Céac mubi cia cac hop chit c6 Cong thire (I) c6
th8 duoc didu ché bing cach xir Iy cac hop chét c6 Cong thirc (I) bang hydroxit kim loai,
chéng han nhu natri hydroxit, béng amin, ch'fmg han nhu amoniac, trimetylamin,
dietanolamin, 2-metylthiopropylamin, bisalylamin, 2-butoxyetylamin, morpholin,
xyclododexylamin, hoic benzylamin hoidc bang tetraalkylamoni hydroxit, ching han nhu
tetrametylamoni hydroxit hodc cholin hydroxit. Cac mudi amin thudong 1a cac dang duoc
vu tién cla cac hop chét c6 Cong thire (I) vi cac mudi amin nay c6 thé hoa tan trong nudc
va chinh cac mudi amin nay dugc thém vao qua trinh diéu ché cac ché pham diét co nén
nuée mong mudn.

Ul tién 1, cac hop chit theo sang ché dugc 4p dung dudi dang ché phim hozc hdn
hop ding trong ndng nghiép, bao gdm mot hodic nhiéu hop chit c6 Cong thire (1), hodc
mudi, solvat hodic hydrat ctia cac hgp chét nay, véi chét mang hodc ta dugc ndng dung hodc
duogc chip nhan ding cho cay trong.

Cac ché phim nay bao gém céc hgp chét theo sang ché co thé duogc sir dung, vi du,
duéi dang cac dung dich nudc, cac bot, cac huyén phi co thé phun duoc truc tiép, ciing c6
thé 1a cac huyén phi hodc cac chit phan tan trong nudc, trong dau hodc trong cac chit khac
c¢6 ndng d6 cao, cac nhii twong, cic chit phan tén trong dau, cac bdt nhdo, cac dang bui,
cac chét dé rai hodc cac hat, b%lng phuong phap phun bui, phun mu, rac bui, rai hoic db.

Sang ché du dinh bao ham tit ca cac chét mang ma maot hodc nhiéu hop chét co6 thé
dugce tao cong thirc voi chit mang nay dé van chuyén va sir dung lam chét diét ndm. Thong
thuong, cac hdn hop bao ché duge 4p dung 1a cac huyén phi hogc céc nhil twong chira
nudc. Cac dang st dung chira nuée ¢ thé dugc didu ché tir cac chét co dic nhii twong, cac
huyén phu, cac bdt nhao, cac bot thdm w6t duge hodc hat co thé phan tan trong nudc béng
cach thém nudéc vao. Dé didu ché cac nhii twong, cac bt nhio hoidc cac chét phén tén trong
dau, cac hop chat duoc sir dung nhu vay hoic duge hoa tan trong dau hodc dung mdi, c6
thé duogc déng nhét trong nudc b?lng tac nhan 1am u6t, chit dinh, chit phén tan hodc chét
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nhii hoa. Tuy nhién, ciing c6 thé diu ché cac chit cd dic chira chit hoat tinh, chét 1am uét,
chét dinh, chét phan tan hodc chét nhii hoa, va néu thich hop, dung mdi hodc dau, va cac
chét ¢o dic nay 1a thich hop dé pha lodng véi nuée.

Céc bot thAm w6t c6 thé duge nén dé tao thanh cac hat ¢ thé phan tan trong nudc,
bao gdm hdn hop tron k§ ctia mot hodc nhidu hop chét c6 Cong thic (I), chit mang tro va
chét hoat dong bé mat. Nong do ciia hop chit trong bdt thim wét co thé tir khoang 10%
dén 90% theo trong lugng tinh trén tdng trong lugng cia bt tham wdt ndy, wu tién hon 13
khoang 25% theo trong lwong dén khoang 75% theo trong lugng. Trong qua trinh diéu ché
cac hdn hop bao ché dang bot thim w6t dwoc, cac hop chit nay co thé duoc tron voi chét
ran duoc tan min bt ky, chiang han nhu pyrophylit, bot tac, d4 phén, thach cao, dit Fuller,
bentonit, attapulgit, tinh bot, casein, gluten, d4t sét monmorilonit, cac diatomit, cac silicat
dugc tinh ché hodc cac chét twong tw. Trong cac cong doan nhu vay, chit mang va chit
hoat dong bé mit duoc chia nhéd thuong dugce tron véi hop chét (céc hop chét) va duogc
nghién.

Cac hat, vi du, cac hat dugc bao, cac hat dugc tAm va cac hat dﬁ”)ng nhét, c6 thé duge
diéu ché bang cach két hop cac thanh phan hoat tinh (vi du, cac hop chét & day) véi cac
chét mang rén. C4c chit mang ran nay 13 cac chit dt khoang chéng han nhu céc silic oxit,
cac silicagel, céc silicat, bdt tac, cao lanh, limeston, voi, da phén, sét vOi sit, hoang thd,
dét sét, ddlomit, diatomit, canxi sulfat, magié sulfat, magié oxit, chét téng hop nén, cac
phan bén chéng han nhu amoni sulfat, amoni phosphat, amoni nitrat, cidc ure va cic san
pham c6 ngudn gdc thuc vat ching han nhu nhu bt ngfi cbe tho, bot vo cay, bt gb va bot
vo qua hach, bot xenluloza hodc cac chit mang rén khac.

Céc hop chét theo sang ché co6 thé dugc diéu ché thanh cac vién nén, céc vién nang,
céc chét rén, cac chét long, cac nhil tuong, cac bun dic, cac dAu, c4c hat hodc cac bot min
thong thuong thich hop dé st dung cho cac cdy trong, cac dong rudng hodc cic viing ndng
nghiép khac. Trong céc phuong an dugc uu tién, viéc didu ché nay bao gdm tir 1% dén
95% (vi du, 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 25%, 75%, 80%, 90%, 95%)
hop chét theo sang ché trong chit mang hodc chat pha lodng. C4c thanh phan dugc mo ta
& day bao gdm cac hop chit c6 cac cong thirc dugc mo ta & day, cling nhu céac chét noéng
nghiép bd sung néu cé, véi lugng c6 tac dung dé kiém soat (vi du, diéu bién, tc ché) bénh
hodc chimg r6i loan trong néng nghiép do enzym kim loai gay ra.

Theo mét cach tiép cén, hop chét theo sang ché dugc tao ra dudi dang hdn hop bao
ché (I6ng hodc bdt) duge bao nang. Cac chét cu thé thich hop dé s dung trong céc vét liéu
tao nang bao gdm, tuy nhién khong gii han &, cc hat x6p hoic cac chét nén x6p ching
han nhu silic oxit, perlit, bot tac, dét sét, pyrophylit, diatomit, gelatin va c4c gel, cac polyme
(vi du, polyurea, polyuretan, polyamit, polyeste, v.v.), cac hat polyme, hodc xenluloza. Vi
du, cac hdn hop bao ché dugc bao nang nay bao gdm cac s¢i rdng, cac 6ng réng hoic dng
dan giai phong hop chét duge néu rd & diy qua cac thanh, 6ng mao quan giai phong hop
chét ra khoi 16 trong 6ng nay, cac khbi polyme c6 hinh dang khéc nhau, ching han nhu cac
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dai, cac khdi, cac tAm, cac dia giai phong hop chét ra khéi chit nén polyme, cac hé théng
mang giit hop chit trong ving chtra khong thAm nudce va giai phong hop chét nay qua mang
thdm thau duoc do, va cac td hop cta céc loai néu trén. Céc vi du vé cac ché phém dinh
lugng nhu vay la cac polyme laminat, cac vién polyvinyl clorua, va céac vi 6ng mao dan.

Cac quy trinh tao nang thuong dugc phén loai thanh quy trinh héa hoc hodc quy trinh
co hoc. Cac vi du vé céc quy trinh héa hoc dé tao nang bao gém, tuy nhién khong giéi han
&, su dong tu phirc hop, su khong tuong thich polyme-polyme, su polyme héa mit phan
cach trong moi truong 16ng, su polyme hoéa tai chd, sdy trong chit 16ng, su gel hoa bsi
nhiét va ion hoa trong moi trudng long, sy khir solvat hoé trong moi trudong 16ng, cac quy
trinh hoa hoc trén co sé tinh bot, sy bay trong cac xyclodextrin, va su tao thanh cac liposom.
Céc vi du vé cac quy trinh co hoc dé tao nang bao gdm, tuy nhién khong gi6i han 6, sdy
phun, 1am lanh phun, ting s6i, lang tinh dién, ép dun ly tim, phan tich huyén phil bing dia
quay hay bang cach quay, tao nang kiéu tia nuéc rdng, polyme héa tai mat phan cach 1ong-
khi hodc rin-khi, bay hoi dung mdi, ép duin 4p luc hodc phun vao bé dich chiét dung mai.

Céc vi nang ciing thich hop dé giai phong kéo dai hop chit hoat tinh theo séng ché.
Cac vi nang 1a nhitng hat nho chira véat 1i€u 161 hodc thanh phén hoat tinh dugc bao bdi 16p
pht hodc vé. Kich thudc cua vi nang thuong thay dbi trong khoang tir 1pm dén 1000 pm
vé6i cac vién nang nhé hon 1 pm duge xép loai 13 cac nano nang va cac vién nang c6 kich
thudce 16n hon 1000 pm 1a cac macro nang. Tai trong 161 thuwong thay d6i trong khoang tir
0,1% dén 98% theo trong luong. Céc vi nang c6 thé c6 nhidu ciu tric (16i/vé lién tuc, da
nhan, hogic nguyén khéi) va c6 cac hinh dang khong déu hoic cac hinh dang hinh hoc.

Theo cach tiép can khac, hop chét theo sang ché dugc tao ra dudi dang h¢ van chuyén
nén diu. Céc co chét giai phong diu bao gdm cac dau thuc vét va/hogdc dau khoang. Theo
mot phuong an, co chit nay ciing chira chét hoat dong bé mit 1am cho ché phim c6 thé dé
dang phén tan trong nudc; cic chit nhu vdy bao gbm cac chit 1am uét, cac chét nhii hoa,
céc chat phan tan, va cac chét twong tu.

Céc hop chét theo sang ché ciing ¢ thé dugce tao ra dudi dang céc nhil twong. Céc
hdn hop bao ché nhii twong c6 thé duogc thiy duéi dang nudce trong dau (water in oil: w/0)
hodc diu trong nudc (oil in water: o/w). Kich thuéc giot nhéd c6 thé thay ddi tir pham vi
nm (dung dich keo) dén vai tram pm. Nhiéu chét hoat dong bé mit va chat 1am dic thudng
duoc két hop vao hdn hop bao ché nay dé thay doi kich thude clia céc giot nho, 1am 6n
dinh nhii trong, va thay dbi su giai phong.

Céc chat ¢o dic nhil hoa dugce ciia cac hop chit c6 Cong thire (I) c6 thé chira hop chit
v6i ndng do thich hop, ching han nhu ndm trong khoang tir 10% theo trong lugng dén
khoang 50% theo trong lwong, trong chat 16ng thich hop, tinh trén tdng trong lugng clia
cac chat ¢d dic. Cac hop chét nay c6 thé duge hoa tan trong chat mang tro, chét mang tro
nay 1a dung mai tron 13n duoc véi nuée hodc hdn hop cia cdc dung méi hitu co khong tron
13n duogc voi nude, va cac chit nhii hod. Cac chit co dic nay co thé pha loang véi nude va
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diu d8 tao thanh hdn hop phun du6i dang cic nhii twong dau trong nudc. Céc dung moi
hitu co hitu ich bao gdm cac chét thom, dic biét 1a cic phan naphthalenic va olefinic ¢6
diém s6i cao ctia ddu moé nhu naphtha thom ning. Céc dung méi hitu co khéc cling c6 thé
dugc st dung, vi du, cac dung mdi terpenic, bao gff)m cac chét dan xuit cia nhua duong,
cac keton béo, ching han nhu xyclohexanon, va cac rugu phitc, nhu 2-etoxyetanol.

Céc chét nhii hod c6 thé duogc sir dung thuén loi & ddy c6 thé dugc x4c dinh d& dang
bdi ngudi ¢o trinh d§ trung binh trong linh vuce k§ thuét nay va bao gbm céac chét nhii héa
khong chtra ion, cac chit nhil hoa anion, cac chit nhii hoa cation va cac chét nhii hoa ludng
tinh khac nhau, hogc hdn hgp tron 14n cta hai hodc nhiéu chét nhii hoa. Cac vi du vé céc
chit nhii hoa khong chira ion hitu ich trong viéc diéu ché cac chét c¢o dic nhil hod dugc bao
gbm cac polyalkylen glycol ete va cac san ph4m ngung tu cia céc alkyl va aryl phenol, cac
rugu béo, cac amin béo hoic cac axit béo véi cac etylen oxit, cac propylen oxit chéng han
nhu céc alkyl phenol dugc etoxyl hda va cac este cia axit cacboxylic dugc hoa tan voi
polyol hodc polyoxyalkylen. Cac chét nhii hoa cation bao gbm céc hop chit amoni ho4 tr
bén va cac mudi amin béo. Céc chét nhii hod anion bao gdm cac mudi tan trong dau (vi du,
canxi) cua céc axit alkylaryl sulfonic, cac mudi tan trong diu hodc cac polyglycol ete dugc
sulfat héa va cac mudi thich hop cua polyglycol phosphat ete.

Céc chét 16ng hiru co dai dién c6 thé duoc str dung trong viéc didu ché cac chét cd
ddc nhii hoa dugc cia cac hop chét theo sang ché 1a cac chit 16ng thom chéng han nhu cac
phin xylen, propyl benzen; hoic cc phin naphthalen hon hop, céc dau khoang, cac chét
16ng hitu co thom duoc thé ching han nhu dioctyl phthalat; ddu hoa; céc dialkyl amit cua

cac axit béo khac nhau, dic biét 1a cac dimetyl amit cta cac glycol béo va cac chit dan xuét
| glycol ching han nhu n-butyl ete, etyl ete hodc metyl ete cua dietylen glycol, metyl ete ciia
trietylen glycol, cic phan diu mé hodc cac hydrocacbon chéing han nhu diu khodng, cac
dung moi thom, céc dau parafin, va céac chét tuong tu; cac dau thuc vat nhu dau dau tuong,
dAu hat ci, diu 6 liu, ddu thdu diu, diu hat huéng duong, dau dira, dau bap, diu hat bong,
du hat lanh, dau co, dau lac, dau héng hoa, dau vung, dau trdu va cac loai tuong tu; cac
este cua dau thuc vat noi trén; va céac loai tuong tu. Cac hén hop cuda hai hodc nhiéu chét
hitu co 1ong ciing c6 thé dugc st dung trong viée diéu ché cac chét ¢6 dic nhii hoa duoc.
Céc chét 16ng hitu co bao gdm cac phan xylen va propyl benzen, v6i xylen dugc wu tién
nhét trong mot sé trudong hop. Cac chét phan tan hoat tinh bé mit thudng duge st dung
trong cac hdn hop bao ché 16ng va véi lwong nim trong khoang tir 0,1% dén 20% tinh theo
trong lugng dua trén trong lugng két hop cta chit phan tan v6i mot hodc nhiéu hop chat.
Céc hdn hop bao ché ciing c6 thé chira cac chat phu gia tuong thich khac, vi du cac chit
diéu chinh sinh trudong thuc vat va cac hop chét hoat tinh sinh hoc khéac duoc str dung trong
ndng nghiép.

Céc huyén phi chira nudc bao gdbm cac huyén phu ctia mot hogc nhiéu hop chét c6
Cong thirc (I) khong tan trong nude, duge phan tan trong ch4t mang chtra nuéc & ndéng do
nam trong khoang tir 5% dén 50% theo trong lugng, tinh trén tdng trong luong ciia huyén
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phu chira nu6e nay. Cac huyén phi duoc didu ché bang cach nghién min mot hodc nhiéu
hop chét va trén v6i cuong do manh chat nén vao trong chit mang bao gdm nude va cac
chét hoat dong bé mat duge chon tir cac loai trong ty da dugc néu trén. Cac thanh phﬁn
khac, ching han nhu cac mubi v6 co va cac gdm téng hgp hodc cac gdm tu nhién, cling o
thé dugc thém vao dé tang mat do va do nhét clia chit mang chira nude. Thuong hiéu qua
nhét 12 nghién va tron trong cing mot thoi diém bang cach chuén bi hdn hop chira nude va
ddng nhit hoa hdn hop nay trong thiét bi nhu may tron cat, may nghién bi, hodc may ddng
hoa dang pit tong.

Céc nhil twong chira nuéc bao gdm cac nhii tuong clia mdt hogc nhiéu thanh phén
hoat tinh trir sdu khong tan trong nudc duge nhii hoa trong chit mang nudc & nong do
thudong nam trong khoang tir 5% dén 50% theo trong lugng, tinh trén tdng trong luong cuia
nhii twong chtra nude. Néu thanh phan hoat tinh trir sau 1a chét rin, n6 can dugc hoa tan
trong dung moi khong tron 1an duoc véi nudce thich hgp trude khi diéu ché nhii tvong chira
nuée. Cac nhii trong dugc didu ché bang cach nhii hoa cac thanh phan hoat tinh trir siu
dang 16ng hoic dung dich khong tron 1an dugc véi nude cua cac thanh phén hoat tinh nay
vao trong méi trudng nudc thuong bao gdm céc chat hoat dong bé mit dé hd trg sy hinh
thanh va sy dn dinh cta nhii twong nhu dwoc md ta trén day. Viéc diéu ché nay thuong
dugc hoan thanh nho viéce tron cuong dd cao bdi cac may tron cit cao hodc cac thiét bi
ddng hoa.

Céc hop chit c6 Cong thirc (I) ciing c6 thé duge ap dung dudi dang céc hdn hop bao
ché dang hat, cac hdn hop bao ché dang hat nay dic biét hiru ich cho cac tmg dung cho dit.
Céc hdn hop bao ché dang hat thudng chtra hop chit (cac hop chét) v6i lugng nam trong
khoang tir 0,5% dén 10% theo trong lugng, tinh trén téng trong luong ctia hdn hop dang
hat nay, dugc phan tan trong chit mang tro gdm c6 toan bd hodc phan 16n chét tro dugc
tan tho chﬁng han nhu atapulgit, bentonit, diatomit, dét sét hodc cac chit ré tién tuong tu.
Céc hdn hop bao ché nhu vay thuong dugc didu ché bing cach hoa tan cac hop chét trong
dung moi thich hqp va gin nod vao chit mang dang hat dd duoc tao ra truéc thanh kich
thudce hat thich hop, ndm trong khoang tir 0,5 mm dén 3 mm. Dung mdi thich hop 12 dung
moi trong d6 hop chit nay tan hdu hét hodc tan hoan toan. Cac hdn hop bao ché nhu vay
cling c6 thé duoc didu ché béng cach tao bt nhao hodc bdt nhao cua chét mang va hop
chét nay va dung méi, va nghién va sdy dé thu dugc hat dang hat mong mudn.

Theo cach khéc, cac hop chit theo sang ché ciing c6 thé dugc diéu ché thanh vién nén
rin va bao gdm (va wu tién 1a chil yéu gém c6) dau, chét protein/cacbohydrat (uu tién la
nén thuc vat), chét tao ngot va thanh phan hoat tinh hitu ich trong viéc phong nglra hogc
diéu tri bénh hoic chimg rdi loan trong nong nghiép do enzym kim loai gay ra. Theo mot
phwong an, sang ché d& xuit vién nén rin va bao gdbm (va wu tién 1a chi yéu gdm c6) dau,
chét protein/cacbohydrat (wu tién 1a nén thuc vét), chat tao ngot va thanh phén hoat tinh (vi
du, hop chét theo sang ché hoic cac td hop hodc céac chét dan xuit cia hop chét nay) hitu
ich trong viéc phong ngira hoic diéu tri bénh hodc ching rdi loan trong ndng nghiép do
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enzym kim loai gy ra. Céc vién nén thudong chira dau véi lugng ndm trong khoang tir 4%
- 40% (vi du, 5%, 10%, 20%, 30%, 40%) tinh theo trong luwong (vi du, dau thuc vat, nhu
dau ngo, dau hoa huéng duong, dau lac, dAu 6 liu, dau hat nho, dau trdi, dau ca cai, dau
d4u nanh, dau hat bong, dau qua 6c cho, dau co, dau thau dau, ddu hanh nhén dat, dau hat
dé, dau qua bo, dau vung, diu me, diu ba du, diu cacao, dau lanh, dau hat cai va dau
canola, va cac chét dn xuét duoc hydro héa ciia cac diu nay); cac diu c6 ngudn gbe diu
mé (vi dy, céc parafin va caic m& khoéng), va cac hydrocacbon khac khong tron 1an duoc
voi nude (vi du, cac parafin). Cac vién nén con chira chét protein/cacbohydrat nén thuc vét
v6i lugng nam trong khoang tir 5% - 40% (vi du, 5%, 10%, 20%, 30%, 40%) tinh theo
trong lwong. Chét nay chira ca phin cacbohydrat (vi du, thu dugc tir cac hat ngii cdc, ching
han nhu lta mi, Iua mach den, dai mach, yén mach, ngd, lGa gao, hat ké, lua mién, hat cho
chim an, kiéu mach, ¢6 linh lang, mielga, bot ngd, bot ddu nanh, bot ngii coc, thm laa my,
cam laa mi, bot gluten ngd, bot tao, nAm men khd, d4u, gao) va phan protein.

Tay ¥, cac ta duge va cac chit két dinh khac nhau c¢6 thé dugc sir dung dé hd trg viéc
van chuyén céac thanh phén hoat tinh hodc dé tao ra cdu tric thich hop cho vién nén. Cac ta
dugc va cac chit két dinh duge wu tién bao gdm lactoza khan, xenluloza vi tinh thé, tinh
bdt ngd, magié estearat, canxi estearat, k€m estearat, natri cacboxymetylxenluloza, etyl
xenluloza, hydroxypropyl metyl xenluloza, va cac hdn hop ciia cac chét nay.

Céc bui chira cac hop chat c6 Cong thie (I) c6 thé dugc diéu ché bang cach tron ky
mdt hodc nhiéu hop chit & dang bot véi chit mang ding trong ndng nghiép dang bui thich
hop, vi du nhu 1a dét sét cao lanh, dat da nii ltra, va cac loai tuong tu . Cac bui c6 thé chua
mdt cach thich hop cac hop chét v6i lwong ndm trong khoang tir 1% dén 10% theo trong
lugng tinh trén téng trong luong bui.

Céc hdn hop bao ché c6 thé con chira thém cac chit hoat dong bé mit phu trg dé ting
cudng do két 1ing, do thAm w6t va tinh thim thiu cta cic hop chét 1én ciy trdng va sinh
véat muc tiéu. Céac chat hoat dong bé mat phu tr¢g nay co thé tiy y duge st dung 1am thanh
phin cia hdn hop hodic 12 hdn hop tron trong thing chtra. Lugng chit hoat dong bé mit
phu trg s& thuong thay dbi trong khoang tir 0,01% dén 1,0% theo thé tich, tinh trén thé tich
phun cta nuée, wu tién 1a thay déi trong khoang tir 0,05% dén 0,5% theo thé tich. Cac chét
hoat dong bé mat phu trg thich hgp bao gém, tuy nhién khong gidi han &, cadc nonyl phenol
duoc etoxyl hoa, cac ruou tdng hop hodc tw nhién dugc etoxyl hoa, cac mubi cia céc este
hodc cac axit sulfosuxcinic, cac silicon hitu co dugc etoxyl hoa, cac amin béo dugce etoxyl
hoa, cac hén hop tron 14n ctia cac chat hoat dong bé mit voi cac dau khoang hodc céc dau
thuc vat, dich ¢6 dic ddu thuc vt (ddu khoang (85%) + céc chit nhii hoa (15%));
nonylphenol etoxylat; mudi amoni ho4 tri bén ciia benzylcocoalkyldimetyl; hdn hgp tron
13n cta hydrocacbon ddu mo, céc alkyl este, axit hitu co, va chét hoat ddng bé mit anion;
Co-Cr1 alkylpolyglycosit; etoxylat ciia rugu dwgc phosphat hoa; etoxylat ctia rugu bac nhat
tur nhién (C12-Cie); copolyme khdi di-sec-butylphenol EO-PO; polysiloxan-metyl cap;
nonylphenol etoxylat + urea amoni nitrat; dau hat duoc nhii hod va duoc metyl hoéa;
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etoxylat ciia rugu tridexylic (tdng hop) (8EO); etoxylat ctia amin m& dong vét (15 EO);
PEG(400) dioleat-99. Cac hdn hop bao ché nay ciing c6 thé bao gdm céc nhii twong dau
trong nuéc nhu 14 cac hdn hop bao ché duge mo ta trong Don dang ky bing doc quyén
sang ché My s6 11/495,228.

Céc hdn hop bao ché nay c6 thé tily ¥ bao gdm cac td hop c6 chira cac hop chét trix
sau khac. Céc hop chit trir sdu bd sung nhur vay c6 thé 1a cac chit diét ndm, cac chét diét
coOn trung, cac thudc trir c6, cac chét diét giun tron, cac chét trlr mat, cac chét trir rong, cac
chét sat khuén hodc céc td hop cta chung twong thich v6i cac hop chit theo sang ché trong
mdi trudong duge chon dé ing dung, va khong d6i khang v&i hoat tinh ctia cdc hop chat
theo sang ché. Do d6, trong cac phuwong 4n nhu vay, hop chét trir sau khéac duoc st dung
1am chit doc bd sung cho cling modt muc dich st dung trir sdu hodc cho muyc dich st dung
trir sdu khéc. Céc hop chit c6 Cong thic (I) va hop chét trir sdu khéc trong td hop nay c6
thé thuong c6 mit theo ty 1é trong lugng nim trong khoang tir 1:100 dén 100:1.

Cac ung dung va cac cach st dung trong ndng nghiép

Sang ché con md ta viéc sir dung cac hop chét va cac ché phdm nong nghiép da duoc
xac dinh ¢ day trong viéc diéu tri hodc phong ngtra chiing r6i loan hodic bénh do enzym
kim loai gay ra, dédc biét 1a trong cac su thiét 14p trong ndng nghiép hodc cho dat trong trot.

Do d6, sang ché d& xuit hop chit c6 Cong thirc (I) nhu dugce xac dinh & day, hoac
mudbi, solvat, hydrat dugc chap nhan cia hop chit niy, hodc ché phdm ndng nghiép nhu
dugc x4c dinh & déy, dé sir dung trong didu tri hoic phong ngira bénh hodc chimg rdi loan
do enzym kim loai gy ra. Cach thich hgp 1a, cac hop chét c¢6 Cong thic (I) dugc st dung
trong viéc diéu tri hodc phong ngira bénh hodc ching r6i loan do enzym kim loai gy
ratrong cdy trong hodc trén cay tréng.

Theo khia canh khac, sang ché mo ta viéc st dung hop chét ¢6 Cong thuce (I) nhu duoc
xdc dinh & ddy, hoac mubi, solvat hoic hydrat dugc chip nhén cta hop chét nay, hoic ché
phim néng nghiép nhu dugc xac dinh & ddy, trong viéc diéu tri hodc phong ngira bénh hodc
chirng r6i loan do enzym kim loai gy ra. Cach thich hop 13, céc hop chét c6 Cong thire (1)
duoc st dung trong viée diéu tri hodic phong ngtra bénh hodc chiing rbi loan do enzym kim
loai gy ra trong cdy trong hoic trén ciy trong.

Theo khia canh khéc, sang ché mé ta phuong phap diéu tri hodc phong ngira bénh hogic
ching r6i loan do enzym kim loai gy ra, phwong phéap nay bao gdm viée sir dung mdt lugng
hiru hidu hop chét c6 Cong thirc (I) nhu dugc xac dinh & day, hodc mudi, solvat hoic hydrat
dugc chip nhan ciia hop chét nay, hodc ché phim ndng nghiép nhu duge xac dinh & day. Cach
thich hop 13, phuong phép nay 1a phuong phép diéu tri hodc phong nglra bénh hogc ching
rdi loan do enzym kim loai gdy ra trong cay trdng hoic trén cay trong.

Céc hop chét va cac ché phdm theo séng ché co thé dugc sir dung trong cac phuong
phap didu bién hoat tinh ciia enzym kim loai trong vi sinh vt trén cay trdng bao gdm viéc
cho hop chét theo sang ché tiép xuc véi cay trdng (vi du, hat gidng, ciy gidng, cé, cd dai,
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hat) . Céc hop chit va cac ché phdm theo sang ché ¢6 thé dugc sir dung dé xir 1y cay trong,
rudng ddng hodc viing ndng nghiép khac (vi dy, cic thude diét co, cac thube trir siu, cac
chét didu chinh sinh trudng, v.v.) bang cach sir dung hop chét hodc ché phim (vi du, tiép
xuc, phu, phun bui, phun mu, rdc bui, v.v.) cho cdy trong, ddng rudng hodc ving ndng
nghiép khac. Viéc st dung co thé 12 trude hodc sau khi ¢6 sy xuét hién cua nam c6 lién
quan. Viéc sir dung c6 thé 14 ché do diéu tri hodc ché @6 phong ngira.

Mot khia canh 12 phuong phép diéu tri hodc phong ngira bénh hodc chimg rdi loan do
nim trong cdy tréng hoic trén cy trong bao gbm viéc cho hop chét (hogc ché pham) theo
sang ché tiép xuc voi cdy trong. Mot khia canh khéc 1a phuong phép diéu tri hodc phong
ngira su phat trién cia ndm trong cay trong hoic trén cay trdng bao gdm viéc cho hop chét
(hodic ché phdm) theo sang ché tiép xtc véi cay trong. Mot khia canh khéc 1a phuong phép
trc ché céc vi sinh vt trong cdy trdng hoic trén cdy tréng bao gbm viéc cho hop chét (hozic
ché phidm) theo sang ché tiép xuc véi cay trong.

Céc hop chét va cac ché phim theo sang ché c6 thé duoc sir dung trong cac phuong
phép phong ngira hodc kiém soat tic nhan gy bénh gy ra cac bénh trén ciy trong bao
gdm viéc cho hop chét theo sang ché tiép xuc véi cdy trong (vi du, hat gibng, cay gibng,
c6, ¢6 dai, hat) hodc ving l4n can véi cay tréng. Cac hop chét va cac ché phim & day c6
thé dugc sir dung dé didu tri ciy trong, dong rudng hogc ving ndng nghiép khac bang cach
cung cép hop chét hodc ché phém nay (vi du, tiép xuc, phu, phun bui, phun mu, ric bui,
v.v.) cho cdy trong. Viéc st dung nay c6 thé 1a trude hodc sau su xuit hién cia tac nhan
gdy bénh c6 lién quan. Viéc sir dung nay co thé 1a ché do diéu trj hodc ché d6 phong ngira.
Nhu véy, cac hop chét, cac ché phdm va cac muc dich st dung trong nong nghiép ¢ day
bao gff)m cac ung dung trén bai c6, mit co, cdy canh, nha va vuon, trang trai, bai rong va
ddng co. Tac nhan gy bénh c6 thé 12 bat ky tac nhan nao trén cay va bao gdm cac tac nhan
dugc mo ta & day.

Mot phwong 4n theo sang ché 1a st dung hop chat c6 Cong thirc (I), dé bao v¢ cay
trdng chéng lai su tn cong clia sinh vat gdy bénh trén thuc vét hodc diéu tri cay trong bi
nhi®m bénh béi sinh vat gy bénh trén thuc vat, bao gdbm viéc &p dung hop chét c6 Cong
thie (I), hodc ché phdm chira hop chit nay cho dét, cay trdng, phan ciia cay trong, tan 14
va/hoic hat gidng.

Ngoai ra, mt phuong 4n khéc theo sang ché 1a ché phéim hitu ich dé bao vé cay trong
chéng lai su tAn cong cia sinh vat gdy bénh trén thuc vat va/hodc diéu tri cay trong bi
nhidm bénh béi sinh vat gay bénh trén thuc vat bao gdm hop chit c6 Cong thire (I) va chat
mang dugc chap nhan ding cho thuc vat.

Cac hop chit theo sang ché c6 thé duge ap dung boi ky thuat bét ky trong sd nhiéu
k¥ thuat da biét, hodc 1a cac hop chit hodc 13 cac hén hop bao ché ¢co chira cac hop chét.
Vi du, cac hop chét ¢6 thé duoc ap dung cho ré, hat gidng hoic tan 14 ctia cac cay trong dé
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kiém soat cac loai ndm khéac nhau, ma khong gy ton hai dén gia tri thwong mai cua cac
cay trong nay.

Mot phuong an khac cila sang ché 14 phuong phap dé kiém soét hodc phong ngira su
tAn cong cua nAm. Phuong phap nay bao gbm viéc ap dung cho dat, cdy trong, ré, tan 14,
hat giéng hodc vi tri cia nAm, hoic cho vi tr can phong ngtra sy xam nhiém tai d6 (vi du,
ap dung cho céc cay ngill céc), mot lugng hitu hi¢u diét ndm cua mot hoic nhiéu hop chét
¢6 Cong thue (I). Cac hop chit nay 1a thich hop dé diéu tri cho céc loai cay trong khéc nhau
& cac mirc do diét ndm, trong khi c6 ddc tinh thuc vat thip. Cac hop chét nay c6 thé 12 hitu
ich theo kiéu chit bao vé va/hoac kiéu chat diét trir.

Céc hop chit da dugc phat hién c6 tac dung diét nidm dang ké dac biét dé st dung
trong néng nghiép. Nhidu hop chét ¢6 hidu qua dic biét dé sir dung véi cac vu mua trong
néng nghiép va cac cy trong trong vuon. Céc loi ich bd sung c¢6 thé bao gdm, tuy nhién
khong gidi han ¢, cdi thién strc khoé cua cay trdng; ning cao ning suét cdy trong (vi du,
tang sinh khéi va/hodc ting ham luong cuia cac thanh phén c6 gia tri); cai thién st séng
clia cdy trdng (vi du, su sinh trudng cia cdy trdng dugc cai thién va/hodc 14 xanh hon); cai
thién chét luong cta cay trong (vi du, cai tién ham lugng hodc chu tao ctia cac thanh phén
nhét dinh); va cai thién sirc chiu dung ddi véi ap luc phi sinh hoc va/hoidc sinh hoc cia cay
trong.

Céc ché pham chira hop chét c6 Cong thirc (I) ¢6 thé c6 hiéu qua chdng lai cac bénh
gdy ra boi tac nhin gdy bénh trong d6 tdc nhan gy bénh nim trén cdy trong thudc vé it
nhét mot loai duoc chon tir Blumeria, Podosphaera, Sphaerotheca, Uncinula, Erysiphe,
Puccinia, Phakopsora, Gymnosporangium, Hemileia, Uromyces, Alternaria, Cercospora,
Cladosporium,  Cochliobolus,  Colletotrichum, — Magnaporthe,  Mycosphaerella,
Phaeosphaeria, Pyrenophora, Ramularia, Rhyncosporium, Septoria, Venturia, Ustilago,
Aspergillus, Penicillium, Drechslera, Fusarium, Botrytis, Gibberella, Rhizoctonia,
Pseudocercosporella, Sclerotinia, Helminthosporium, Stagonospora, Exserohilum, va
Pyricularia. Céc tac nhan gdy bénh nhu Venturia inaequalis, Septoria tritici, Cercospora
beticola, Cercospora arachidicola, Colletotrichum lagenarium, Puccinia graminis f. sp.
tritici, Uncinula necator, Blumeria graminis, va Mycosphaerella fijiensis bi kiém soat béi
cac ché phim chira hop chét c6 Cong thic (I). Ngodi ra, cic ché phdm chtra hop chét c6
Cong thuc (I) c6 thé hitu hiéu trong viéc phong ngira va kiém soat cac bénh bao gbém bénh
sdn trén cay tao, bénh dém 14 trén cdy lta mi, bénh d6m 14 trén cay cu cai dudng, bénh
dbém 14 trén cay lac, bénh loét trén cdy dua chudt, bénh ri 14 trén céy lda mi, bénh ndm
swong phén bt trén cay nho, bénh ndm suong phén bot trén cay lta mi, va bénh d6m 14
trén cay chudi.

Sang ché dé xut cac bd dung cu dé diéu trj hodic phong ngira cac bénh hoic céc chimg
rdi loan trong néng nghiép hoic trén cay trong. Theo mot phuong an, bd dung cu ndy bao
gbdm ché pham chira mét lugng hitu hiéu hop chit theo sang ché dudi dang thich hop dé
van chuyén t6i cdy trong tai chd. Trong mot s6 phuong 4n, bo dung cu nay bao gém hop
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dung dé chira hop chat theo sang ché nhu dugc mé ta & day (vi dy, cia bt ky cong thirc
nao & day); cac hop dung nay co thé 1a cac hop, cac 6ng thudc tiém, cac chai, cic lo, cac
6ng, céc tai, cac thi nho, cac bao bi vi hodc cac dang hdp dung thich hop khac da biét trong
linh vuc nay. Céac hop dung nay c6 thé dugc 1am bang nhwa, thiy tinh, gidy nhiéu 16p, 14
kim loai, hodc cac vat liéu khéc thich hop dé dung cac hop chét.

Néu mudn, hop chit (cac hop chét) theo sang ché dugc cung cp cung véi cac hudng
dan dé st dung hop chét (cac hop chét) ndy cho ciy trdng, rudng dong hodc viing nong
nghiép khac. Cac huéng din nay thuong s& bao gbm thong tin vé viéc sir dung ché pham
dé diéu tri hodc phong ngira bénh hoic chimg rdi loan trong ndng nghiép do enzym kim
loai gay ra. Trong cac phuong 4n khac, cac huéng din nay bao gbm it nhét mot trong cac
thong tin sau: mo ta ciia hop chét; lich trinh va lidu luong st dung dé diéu tri hodc phong
ngira bénh hoic chimg rdi loan trong ndng nghiép do enzym kim loai gy ra; cac bién phap
phong ngtra; cac canh bao; mo ta vé céc nghién ctru; va/hodc céc tai li¢u tham khao. Cac
huéng dan nay c6 thé duoc in truc tiép trén hop dung (khi c6), hogc 1a nhan dan vao hop
dung, hodc la to giéy riéng biét, cudn sach nho, thé, hodc tap tai licu gép duoc cung cép
trong hodc véi hop dung.

Céc hop chét theo sang ché c¢6 thé hitu hidu trong viéc sit dung véi céc cy trong véi
luong "hitu hiéu" hodc "lugng uc ché bénh va duoc chép nhéan dung cho thuc vat ". Cac
thuat ngtt "htru hi¢u" hodc "luong trc ché bénh va duge chap nhan dung cho thuc vat" déu
dé cap dén luong hop chit hoic ché pham theo séng ché dé tiéu diét hodc trc ché bénh trén
cay trdng ma sy kiém soat dbi v6i bénh nay 1a can thiét, nhung ddc hai khong dang ké voi
cay trong. Lugng nay thuong niam trong khoang tir 0,1 ppm dén 1000 ppm (phan triéu),
v6i mitc dugce wu tién 1a tir 1 ppm dén 500 ppm. Lugng chinh x4c ctia hop chit can thiét
thay dbi theo cac bénh ndm céan kiém soat, kiéu hdn hop duoc st dung, phuong phép ap
dung, céc loai cdy trong cu thé, cac diéu kién khi hau, va cic yéu t6 twong tw. Ty 1& 4p dung
thich hop thuong nim trong khoang tir khoang 0,01 g/m> dén 0,45 g/m? (0,10 pao Anh/méu
Anh dén khoang 4 pao Anh/miu Anh).

Pham vi hodc gié tri mong mudn bat ky dugc néu & day co thé dugc md rong hodc
thay d6i ma khong 1am mat céac tac dong duge néu ra, va rd rang 1a ngudi 6 trinh do trung
binh trong linh vuc k¥ thuat nay c6 thé hidu cac mo ta & day.

Céc diéu tri két hop

Céc hop chit & day co thé dugc st dung mot minh hodc Kkét hop véi cac chét hoat tinh
dung trong ndng nghiép khac. Do d6, viéc sir dung cac hop chét hodc céc ché phim (va cac
ché phim) da duoc xéac dinh & day co6 thé con bao gbm chét hoat tinh b sung, ching han
nhu, vi du, chét diét ndm azol dugc chon tir epoxiconazol, tebuconazol, fluquinconazol,
flutriafol, metconazol, myclobutanil, cycproconazol, prothioconazol va propiconazol.

Viéc didu tri két hop nhu vay c6 thé dat duogc bang cach dinh lugng ddng thoi, tudn
tu hodc riéng biét cac thanh phin riéng biét trong qua trinh didu tri. C4c san pham té hop
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nhu vay st dung cac hop chét theo séang ché trong pham vi liéu lwong dugc md ta trén day
va chéit hoat tinh dung trong ndng nghiép khéc trong pham vi lidu lvong dugc chip thuan
ctia chit do.

Do d6, sang ché con d& xuét su két hop thich hop dé str dung trong diéu tri cic bénh
hodic cac chimg rdi loan do nim trong cdy trong hoic trén ciy trdng, bao gdbm hop chat
theo sang ché nhu duoc xé4c dinh trén ddy, hodc mudi, solvat hoic hydrat dugc chép nhan
ctia hop chét nay, va chét hoat tinh ding trong ndng nghiép khac.

Theo khia canh khac, sang ché @ xuit hop chit hoic mudi, solvat hodc hydrat dugc
chép nhan cta hop chit nay, dé sir dung trong cac diéu tri da dugc xé4c dinh & day két hop
v6i chét hoat tinh ding trong nong nghiép khac.

O day, khi thuat ngir "két hop" dugce st dung, can hiéu rang thuit ngit nay dé cap dén
viéc st dung ddng thoi, riéng biét hoic tudn ty. Theo mét khia canh cta sang ché, thuét
ngit "két hop" dung dé chi viéc sir dung ddng thoi. Theo khia canh khéc ciia sang ché, thuat
ngir "két hop" dung dé chi viéc sir dung riéng biét. Theo khia canh khac cla sang ché, thuat
ngtt "két hop" dung dé chi viéc str dung tudn tu. Trong truong hop st dung tudn tu hodc
riéng biét, viéc st dung cham tré thanh phan thi hai khéng nén ching han nhu 1am mét
hiéu qua c6 loi cua viéc két hop.

Theo khia canh khac, sang ché dé xuét ché phdm ndng nghiép bao gdm hop chit theo
sang ché, hodc mudi, solvat hodc hydrat dugc dung cua hop chét nay, két hop véi chat hoat
tinh ding trong néng nghiép khac, két hop v&i chat pha loang hodc chit mang dugc chip
nhan dung trong nong nghiép.

Viée st dung cac hop chét hodc cac thanh phan duge x4c dinh & day co thé con bao
gém chét hoat tinh bd sung ching han nhu chét diét nAm duoc chon tir nhém trifloxystrobin,
pyraclostrobin, orysastrobin, fluoxastrobin va azoxystrobin.

Céc hop chit theo sang ché ciing c6 thé dugc két hop véi cac chit diét ndm khéac dé
tao thanh cac hdn hop diét ndm va cac hdn hgp ddng van ciia céc chit nay. Cac hop chét
diét ndm theo sang ché thuong dugc ap dung két hop voi mot hodc nhiéu cac chét diét nAm
khac dé kiém soat nhidu bénh khong mong mudn khac nhau. Khi dugc st dung két hop voi
chét diét nAm (céc chét diét nim) khac, cac hop chit theo sang ché c6 thé dugc didu ché
v6i chét diét nAm (cac chét diét nAm) khéac, duoc trdn tai thing chira véi chét diét ndm (cac
chét diét ném) khéc hodc dugce ap dung tudn tu v6i chat diét nim (cac chét diét ném) khac.
Céc chét diét ndm khac nhu vay c6 thé bao gdm 2-(thioxyanatometylthio)-benzothiazol, 2-
phenylphenol, 8-hydroxyquinolin sulfat, ametoctradin, amisulbrom, antimycin,
Ampelomyces quisqualis, azaconazol, azoxystrobin, Bacillus subtilis, benalaxyl, benomyl,
benthiavalicarb-isopropyl, mubi benzylaminobenzen-sulfonat (BABS), céc bicacbonat,
biphenyl, bismerthiazol, bitertanol, bixafen, blasticidin-S, borax, hdn hgp Bordeauxe,
boscalid, bromuconazol, bupirimat, canxi polysulfit, captafol, captan, carbendazim,
carboxin, carpropamid, carvon, cloneb, clothalonil, chlozolinat, Coniothyrium minitans,
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ddng hydroxit, ddng octanoat, ddng oxyclorua, déng sulfat, ddng sulfat (tribasic), oxit
ddng, cyazofamid, cyflufenamid, cymoxanil, cyproconazol, cyprodinil, dazomet,
debacarb, diamoni etylenbis-(dithiocarbamat), dichlofluanid, diclophen, diclocymet,
diclomezin, dicloan, diethofencarb, difenoconazol, difenzoquat ion, diflumetorim,
dimethomorph, dimoxystrobin, diniconazol, diniconazol-M, dinobuton, dinocap,
diphenylamin, dithianon, dodemorph, dodemorph axetat, dodin, dodin bazo tu do,
edifenphos, enestrobin, epoxiconazol, ethaboxam, etoxyquin, etridiazol, famoxadon,
fenamidon, fenarimol, fenbuconazol, fenfuram, fenhexamid, fenoxanil, fenpiclonil,
fenpropidin, fenpropimorph, fenpyrazamin, fentin, fentin axetat, fentin hydroxit, ferbam,
ferimzon, fluazinam, fludioxonil, flumorph, fluopicolit, fluopyram, floimit, fluoxastrobin,
fluquinconazol, flusilazol, flusulfamit, flutianil, flutolanil, flutriafol, fluxapyroxad, folpet,
formaldehit, fosetyl, fosetyl-aluminium, fuberidazol, furalaxyl, furametpyr, guazatin, cac
guazatin axetat, GY-81, hexaclobenzen, hexaconazol, hymexazol, imazalil, imazalil sulfat,
imibenconazol, iminoctadin, iminoctadin triaxetat, iminoctadin tris(albesilat), iodocarb,
ipconazol, ipfenpyrazolon, iprobenfos, iprodion, iprovalicarb, isoprothiolan, isopyrazam,
isotianil, laminarin, kasugamycin, kasugamycin hydroclorua hydrat, kresoxim-metyl,
mancopper, mancozeb, mandipropamid, maneb, mefenoxam, mepanipyrim, mepronil,
meptyl-dinocap, thiy ngan (II) clorua, thiy ngén (IT) oxit, thiy ngan (i) clorua, metalaxyl,
metalaxyl-M, metam, metam-amoni, metam-kali, metam-natri, metconazol,
methasulfocarb, metyl iodua, metyl isothiocyanat, metiram, metominostrobin, metrafenon,
mildiomycin, myclobutanil, nabam, nitrothal-isopropyl, nuarimol, octhilinon, ofurac, axit
oleic (c4c axit béo), orysastrobin, oxadixyl, oxin-ddng, oxpoconazol fumarat, oxycarboxin,
pefurazoat, penconazol, pencycuron, penflufen, pentaclophenol, pentaclophenyl laurat,
penthiopyrad, phenylthly ngén axetat, axit phosphonic, phthalit, picoxystrobin, polyoxin
B, cac polyoxin, polyoxorim, kali bicacbonat, kali hydroxyquinolin sulfat, probenazol,
procloaz, procymidon, propamocarb, propamocarb hydroclorua, propiconazol, propineb,
proquinazid, prothioconazol, pyraclostrobin, pyrametostrobin, pyraoxystrobin,
pyrazophos, pyribencarb, pyributicarb, pyrifenox, pyrimethanil, pyriofenon, pyroquilon,
quinoclamin, quinoxyfen, quintozen, chiét xuit Reymoutria sachalinensis, sedaxan,
silthiofam, simeconazol, natri 2-phenylphenoxit, natri bicacbonat, natri pentaclophenoxit,
spiroxamin, luu huynh, SYP-Z071, SYP-Z048, cac diu hic in, tebuconazol, tebufloquin,
tecnazen, tetraconazol, thiabendazol, thifluzamit, thiophanat-metyl, thiram, tiadinil,
tolclofos-metyl, tolylfluanid, triadimefon, triadimenol, triazoxit, tricyclazol, tridemorph,
trifloxystrobin, triflumizol, triforin, triticonazol, validamycin, valifenalat, valiphenal,
vinclozolin, zineb, ziram, zoxamit, Candida oleophila, Fusarium oxysporum, Gliocladium
spp., Phlebiopsis gigantea, Streptomyces griseoviridis, Trichoderma spp., (RS)-N-(3,5-
diclophenyl)-2-(metoxymetyl)-succinimit, 1,2-diclopropan, 1,3-diclo-1,1,3,3-
tetrafloaxeton hydrat, 1-clo-2,4-dinitronaphthalen, 1-clo-2-nitropropan, 2-(2-heptadecyl-
2-imidazolin-1-yl)etanol,  2,3-dihydro-5-phenyl-1,4-dithi-in 1,1,4,4-tetraoxit,  2-
metoxyetyl thiuy ngin axetat, 2-metoxyetyl thiy ngan clorua, 2-metoxyetyl thiy ngan
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silicat, 3-(4-clophenyl)-5-metylrhodanin, 4-(2-nitroprop-1-enyl)phenyl thiocyanatm,
ampropylfos, anilazin, azithiram, barium polysulfit, Bayer 32394, benodanil, benquinox,
bentaluron, benzamacril; benzamacril-isobutyl, benzamorf, binapacryl, bis(metyl thuy
ngédn) sulfat, bis(tributyltin) oxit, buthiobat, cadimi canxi dong kém cromat sulfat,
carbamorph, CECA, clobenthiazon, cloraniformethan, clofenazol, cloquinox, climbazol,
cyclafuramid, cypendazol, cyprofuram, decafentin, dichlon, dichlozolin, diclobutrazol,
dimethirimol, dinocton, dinosulfon, dinoterbon, dipyrithione, ditalimfos, dodicin,
drazoxolon, EBP, ESBP, etaconazol, etem, ethirim, fenaminosulf, fenapanil, fenitropan,
fluotrimazol, furcarbanil, furconazol, furconazol-cis, furmexyclox, furophanat, glyodin,
griseofulvin, halacrinat, Hercules 3944, hexylthiofos, ICLIA0858, isopamphos, isovaledion,
mebenil, mecarbinzid, metazoxolon, methfuroxam, metyl thuy ngan dicyandiamit,
metsulfovax, milneb, mucocloic anhydrit, myclozolin, N-3,5-diclophenyl-succinimit, N-3-
nitrophenylitaconimit, natamycin, N-etylmercurio-4-toluensulfonanilit, niken
bis(dimetyldithiocarbamat), OCH, phenyl thiy ngin dimetyldithiocarbamat, phenyl thiy
ngan nitrat, phosdiphen, picolinamit UK-2A va cac chit dan xuét ctia chung, prothiocarb;
prothiocarb hydroclorua, pyracarbolid, pyridinitril, pyroxyclo, pyroxyfur, quinaxetol,
quinaxetol sulfat, quinazamid, quinconazol, rabenzazol, salicylanilit, SSF-109, sultropen,
tecoram, thiadiflo, thicyofen, thioclofenphim, thiophanat, thioquinox, tioxymid,
triamiphos, triarimol, triazbutil, trichlamit, urbacid, va zarilamit, va su td hop bét ky ctua
cac chét nay.

Ngoai ra, cac hop chit theo sang ché co thé duoc két hop vé6i cac thudc trir sdu khéc,
bao gém cac thude trir con trung, thudc diét giun tron, thudc diét mat, thudc diét dong vat
chan d6t, thudc diét khuin hodc céac td hop cua chiing sao cho cac thube nay tuong thich
v6i cac hop chét theo sang ché trong moi trudng duge chon dé ap dung, va khong d6i khang
v6i hoat tinh ciia cac hop chit theo sang ché dé tao thanh cac hdn hop trir siu hodc céc hdn
hop hiép dong ciia ching. Cac hop chét diét ndm theo séng ché ¢o thé dwoc 4p dung két
hop v6i mdt hodc nhidu chét trir sdu khac dé kiém soat nhiéu loai ¢on tring khong mong
mubn hon. Khi duge sir dung két hop v6i cac chét trir sdu khéc, cac hop chit dugce yéu cau
bao ho theo sang ché c6 thé dugc diéu ché véi chat trir sau (cac chit trir sau) khac, duoc
tron tai thung chira véi chét trir sdu (cac chét trir sau) khac hodc dugce sir dung mot cach
tun tu v6i chét trir su (cdc chét trir sau) khac. Céac chit trir sdu thong thudong bao gbm,
nhiing khong gidi han &: 1,2-diclopropan, abamectin, acephat, acetamiprid, acethion,
axetoprol, acrinathrin, acrylonitril, alanycarb, aldicarb, aldoxycarb, aldrin, allethrin,
allosamidin, allyxycarb, alpha-cypermethrin, alpha-ecdyson, alpha-endosulfan,
amidithion, aminocarb, amiton, amiton oxalat, amitraz, anabasin, athidathion, azadirachtin,
azamethiphos, azinphos-etyl, azinphos-metyl, azothoat, bari hexaflosilicat, barthrin,
bendiocarb, benfuracarb, bensultap, beta-cyfluthrin, beta-cypermethrin, bifenthrin,
bioallethrin, bioetanomethrin, biopermethrin, bistrifluron, borax, axit boric,
bromfenvinfos, bromcyclen, brom-DDT, bromphos, bromphos-etyl, bufencarb,
buprofezin, butacarb, butathiofos, butocarboxim, butonat, butoxycarboxim, cadusafos,
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canxi arsenat, canxi polysulfit, campheclo, carbanolat, carbaryl, carbofuran, cacbon
disulfit, cacbon tetraclorua, carbophenothion, carbosulfan, cartap, cartap hydroclorua,
cloantraniliprol, clobicyclen, clodan, clodecon, clodimeform, clodimeform hydroclorua,
cloetoxyfos, clofenapyr, clofenvinphos, clofluazuron, clomephos, cloform, clopicrin,
clophoxim, cloprazophos, clopyrifos, clopyrifos-metyl, clothiophos, chromafenozit,
cinerin 1, cinerin II, cinerins, cismethrin, cloethocarb, closantel, clothianidin, déng
axetoarsenit, déng arsenat, déng naphthenat, déng oleat, coumaphos, coumithoat,
crotamiton, crotoxyphos, crufomat, cryolit, xyanofenphos, xyanophos, cyanthoat,
cyantraniliprol, cyclethrin, xycloprothrin, cyfluthrin, cyhalothrin, cypermethrin,
cyphenothrin, cyromazin, cythioat, DDT, decarbofuran, deltamethrin, demephion,
demephion-O, demephion-S, demeton, demeton-metyl, demeton-O, demeton-O-metyl,
demeton-S, demeton-S-metyl, demeton-S-metylsulphon, diafenthiuron, dialifos, diatomit,
diazinon, dicapthon, diclofenthion, diclovos, dicresyl, dicrotophos, dicyclanil, dieldrin,
diflubenzuron, dilor, dimefluthrin, dimefox, dimetan, dimethoat, dimethrin,
dimetylvinphos, dimetilan, dinex, dinex-diclexin, dinoprop, dinosam, dinotefuran,
diofenolan, dioxabenzofos, dioxacarb, dioxathion, disulfoton, dithicrofos, d-limonen,
DNOC, DNOC-amoni, DNOC-kali, DNOC-natri, doramectin, ecdysteron, emamectin,
emamectin benzoat, EMPC, empenthrin, endosulfan, endothion, endrin, EPN, epofenonan,
eprinomectin, esdepalléthrin, esfenvalerat, etaphos, ethiofencarb, ethion, ethiprol, ethoat-
metyl, ethoprophos, etyl format, etyl-DDD, etylen dibromua, etylen diclorua, etylen oxit,
etofenprox, etrimfos, EXD, famphur, fenamiphos, fenazaflor, fenclophos, fenethacarb,
fenfluthrin, fenitrothion, fenobucarb, fenoxacrim, fenoxycarb, fenpirithrin, fenpropathrin,
fensulfothion, fenthion, fenthion-etyl, fenvalerate, fipronil, flometoquin, flonicamid,
flubendiamit, flucofuron, fluxycloxuron, flucythrinat, flufenerim, flufenoxuron,
flufenprox, flufiprol, flupyradifuron, fluvalinat, fonofos, formetanat, formetanat
hydroclorua, formothion, formparanat, formparanat hydroclorua, fosmethilan, fospirat,
fosthietan, furathiocarb, furethrin, gamma-cyhalothrin, gamma-HCH, halfenprox,
halofenozit, HCH, HEOD, heptaclo, heptenophos, heterophos, hexaflumuron, HHDN,
hydrametylnon, hydro xyanua, hydropren, hyquincarb, imidacloprid, imiprothrin,
indoxacarb, iodmetan, IPSP, isazofos, isobenzan, isocarbophos, isodrin, isofenphos,
isofenphos-metyl, isoprocarb, isoprothiolan, isothioat, isoxathion, ivermectin, jasmolin I,
jasmolin II, jodfenphos, hormon kich s&u non I, hormon kich sau non II, hormon kich séu
non III, kelevan, kinopren, lambda-cyhalothrin, chi arsenat, lepimectin, leptophos, lindan,
lirimfos, lufenuron, lythidathion, malathion, malonoben, mazidox, mecarbam, mecarphon,
menazon, meperfluthrin, mephosfolan, thity ngén (i) clorua, mesulfenfos, metaflumizon,
methacrifos, methamidophos, methidathion, methiocarb, methocrotophos, methomyl,
methopren, metoxyclo, metoxyfenozit, metyl bromua, metyl isothiocyanat, metylcloform,
metylen clorua, metofluthrin, metolcarb, metoxadiazon, mevinphos, mexacarbat,
milbemectin, milbemycin oxim, mipafox, mirex, molosultap, monocrotophos,
monomehypo, monosultap, morphothion, moxitctin, naftalofos, naled, naphthalen, nicotin,
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nifluridid, nitenpyram, nithiazin, nitrilacarb, novaluron, noviflumuron, omethoat, oxamyl,
oxydemeton-metyl, oxydeprofos, oxydisulfoton, para-diclobenzen, parathion, parathion-
metyl, penfluron, pentaclophenol, permethrin, phenkapton, phenothrin, phenthoat, phorat,
phosalon, phosfolan, phosmet, phosniclo, phosphamidon, phosphin, phoxim, phoxim-
metyl, pirimetaphos, pirimicarb, pirimiphos-etyl, pirimiphos-metyl, kali arsenit, kali
thiocyanat, pp'-DDT, prallethrin, precocen I, precocen II, precocen III, primidophos,
profenofos, profluralin, promacyl, promecarb, propaphos, propetamphos, propoxur,
prothidathion, prothiofos, prothoat, protrifenbut, pyraclofos, pyrafluprol, pyrazophos,
pyresmethrin, pyrethrin I, pyrethrin II, pyrethrins, pyridaben, pyridalyl, pyridaphenthion,
pyrifluquinazon, pyrimidifen, pyrimitat, pyriprol, pyriproxyfen, quassia, quinalphos,
quinalphos-metyl, quinothion, rafoxanide, resmethrin, rotenon, ryania, sabadilla, schradan,
selamectin, silafluofen, silica gel, natri arsenit, natri florua, natri hexaflosilicat, natri
thiocyanat, sophamit, spinetoram, spinosad, spiromesifen, spirotetramat, sulcofuron,
sulcofuron-natri, sulfluramid, sulfotep, sulfoxaflor, sulfuryl florua, sulprofos, tau-
fluvalinat, tazimcarb, TDE, tebufenozid, tebufenpyrad, tebupirimfos, teflubenzuron,
tefluthrin, temephos, TEPP, terallethrin, terbufos, tetracloetan, tetraclovinphos,
tetramethrin, tetrametylfluthrin, theta-cypermethrin, thiacloprid, thiamethoxam, thicrofos,
thiocarboxim, thiocyclam, thiocyclam oxalat, thiodicarb, thiofanox, thiometon, thiosultap,
thiosultap-dinatri, thiosultap-mononatri, thuringiensin, tolfenpyrad, tralomethrin,
transfluthrin, transpermethrin, triarathen, triazamat, triazophos, triclofon, triclometaphos-
3, triclonat, trifenofos, triflumuron, trimethacarb, tripren, vamidothion, vaniliprol, XMC,
xylylcarb, zeta-cypermethrin, zolaprofos, va cac t6 hop bat ky cia cac chit nay.

Ngoai ra, cac hop chét theo sang ché c6 thé duoc két hop véi cac thube trir cd tuong -
thich v6i cac hop chit theo sang ché trong méi truong dugc chon dé ap dung, va khong d6i
khang v6i hoat tinh ctia cac hgp chit theo sang ché dé tao ra cac hdn hop trlr sdu hodc céac
hdn hop ddng van cua cac chit nay. Cac hop chit diét ndm theo sang ché co thé duoc ap
dung két hop véi mot hoic nhidu thude trir ¢ dé kiém soat nhiéu loai thuc vat khong mong
mudn hon. Khi duge st dung két hop vai cac thude trir ¢d, cac hop chét dugc yéu ciu bao
hd theo sang ché ¢6 thé duoc didu ché voi thudc trir ¢o (céc thubc trir ¢6), duge tron tai
thung chtra v6i thube trir cd (cac thude trir ¢6) hodc duoc sit dung mot cach tudn tu véi
thudc trir ¢6 (cac thude trir cd) ndy. Cac thubce trir cé thong dung bao gbm, nhitng khong
giéi han 6: 4-CPA; 4-CPB; 4-CPP; 2,4-D; 3,4-DA; 2,4-DB; 3,4-DB; 2,4-DEB; 2,4-DEP;
3,4-DP; 2,3,6-TBA; 2,4,5-T; 2,4,5-TB; axetoclo, aciflofen, aclonifen, acrolein, alaclo,
allidoclo, alloxydim, rugu allylic, alorac, ametridion, ametryn, amibuzin, amicarbazon,
amidosulfuron, aminoxyclopyraclo, aminopyralid, amiprofos-metyl, amitrol, amoni
sulfamat, anilofos, anisuron, asulam, atraton, atrazin, azafenidin, azimsulfuron, aziprotryn,
barban, BCPC, beflubutamid, benazolin, bencarbazon, benfluralin, benfuresat,
bensulfuron, bensulit, bentazon, benzadox, benzfendizon, benzipram, benzobixyclon,
benzofenap, benzoflo, benzoylprop, benzthiazuron, bixyclopyron, bifenox, bilanafos,
bispyribac, borax, bromacil, brombonil, brombutit, bromfenoxim, bromxynil,
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brompyrazon, butaclo, butafenacil, butamifos, butenaclo, buthidazol, buthiuron, butralin,
butroxydim, buturon, butylat, axit cacodylic, cafenstrol, canxi cloat, canxi cyanamit,
cambendiclo, carbasulam, carbetamit, carboxazol cloprocarb, carfentrazon, CDEA, CEPC,
clometoxyfen, cloamben, cloanocryl, cloazifop, cloazin, clobromuron, clobufam,
cloeturon, clofenac, clofenprop, cloflurazol, cloflurenol, cloidazon, cloimuron, clonitrofen,
clopon, clotoluron, cloxuron, cloxynil, clopropham, closulfuron, clothal, clothiamid,
cinidon-etyl, cinmetylin, cinosulfuron, cisanilit, clethodim, cliodinat, clodinafop, clofop,
clomazon, clomeprop, cloprop, cloproxydim, clopyralid, cloransulam, CMA, ddng sulfat,
CPMF, CPPC, credazin, cresol, cumyluron, cyanatryn, cyanazin, Xycloat,
xyclosulfamuron, xycloxydim, cycluron, cyhalofop, cyperquat, cyprazin, cyprazol,
cypromid, daimuron, dalapon, dazomet, delaclo, desmedipham, desmetryn, di-allat,
dicamba, dichlobenil, dicloalure, diclomat, dicloprop, dicloprop-P, diclofop, diclosulam,
diethamquat, diethatyl, difenopenten, difenoxuron, difenzoquat, diflufenican,
diflufenzopyr, dimefuron, dimepiperat, dimethaclo, dimethametryn, dimethenamid,
dimethenamid-P, dimexano, dimidazon, dinitramin, dinofenat, dinoprop, dinosam,
dinoseb, dinoterb, diphenamid, dipropetryn, diquat, disul, dithiopyr, diuron, DMPA,
DNOC, DSMA, EBEP, eglinazin, endothal, epronaz, EPTC, erbon, esprocarb,
ethalfluralin, ethametsulfuron, ethidimuron, ethiolat, ethofumesat, etoxyfen,
etoxysulfuron, etinofen, etnipromid, etobenzanid, EXD, fenasulam, fenoprop, fenoxaprop,
fenoxaprop-P, fenoxasulfon, fenteracol, fenthiaprop, fentrazamit, fenuron, ferrous sulfat,
flamprop, flamprop-M, flazasulfuron, florasulam, fluazifop, fluazifop-P, fluazolat,
flucarbazon, flucetosulfuron, flucloalin, flufenacet, flufenican, flufenpyr, flumetsulam,
flumezin, flumiclorac, flumioxazin, flumipropyn, fluometuron, flodifen, floglycofen,
flomidin, flonitrofen, fluothiuron, flupoxam, flupropacil, flupropanat, flupyrsulfuron,
fluridon, flurocloidon, fluroxypyr, flurtamon, fluthiacet, fomesafen, foramsulfuron,
fosamin, furyloxyfen, glufosinat, glufosinat-P, glyphosat, halosafen, halosulfuron,
haloxydin, haloxyfop, haloxyfop-P, hexacloaxeton, hexaflurat, hexazinon,
imazamethabenz, imazamox, imazapic, imazapyr, imazaquin, imazethapyr, imazosulfuron,
indanofan, indaziflam, iodobonil, iodometan, iodosulfuron, iofensulfuron, ioxynil, ipazin,
ipfencarbazon, iprymidam, isocarbamid, isocil, isomethiozin, isonoruron, isopolinat,
isopropalin, isoproturon, isouron, isoxaben, isoxaclotol, isoxaflutol, isoxapyrifop,
karbutilat, ketospiradox, lactofen, lenacil, linuron, MAA, MAMA, MCPA, MCPA-
thioetyl, MCPB, mecoprop, mecoprop-P, medinoterb, mefenacet, mefluidit, mesoprazin,
mesosulfuron, mesotrion, metam, metamifop, metamitron, metazaclo, metazosulfuron,
metflurazon, methabenzthiazuron, methalpropalin, methazol, methiobencarb, methiozolin,
methiuron, methometon, methoprotryn, metyl bromua, metyl isothiocyanat, metyldymron,
metobenzuron, metobromuron, metolaclo, metosulam, metoxuron, metribuzin,
metsulfuron, molinat, monalit, monisouron, axit monocloaxetic, monolinuron, monuron,
morfamquat, MSMA, naproanilit, napropamit, naptalam, neburon, nicosulfuron,
nipyraclofen, nitralin, nitrofen, nitrofluorfen, norflurazon, noruron, OCH, orbencarb,
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ortho-diclobenzen, orthosulfamuron, oryzalin, oxadiargyl, oxadiazon, oxapyrazon,
oxasulfuron, oxaziclomefon, oxyfluorfen, parafluron, paraquat, pebulat, axit pelargonic,
pendimethalin, penoxsulam, pentaclophenol, pentanoclo, pentoxazon, perfluidon,
pethoxamit, phenisopham, phenmedipham, phenmedipham-etyl, phenobenzuron, phenyl
thily ngan axetat, picloram, picolinafen, pinoxaden, piperophos, kali arsenit, kali azit, kali
xyanat, pretilaclo, primisulfuron, procyazin, prodiamin, profluazol, profluralin,
profoxydim, proglinazine, prometon, prometryn, propaclo, propanil, propaquizafop,
propazin, propham, propisoclo, propoxycarbazon, propyrisulfuron, propyzamit,
prosulfalin, prosulfocarb, prosulfuron, proxan, prynaclo, pydanon, pyraclonil, pyraflufen,
pyrasulfotol, pyrazolynat, pyrazosulfuron, pyrazoxyfen, pyribenzoxim, pyributicarb,
pyriclor, pyridafol, pyridat, pyriftalid, pyriminobac, pyrimisulfan, pyrithiobac,
pyroxasulfon, pyroxsulam, quinclorac, quinmerac, quinoclamin, quinonamid, quizalofop,
quizalofop-P, rhodethanil, rimsulfuron, saflufenacil, S-metolaclo, sebuthylazin,
secbumeton, setoxydim, siduron, simazin, simeton, simetryn, SMA, natri arsenit, natri azit,
natri cloat, sulcotrion, sulfallat, sulfentrazon, sulfometuron, sulfosulfuron, axit sulfuric,
sulglycapin, swep, TCA, tebutam, tebuthiuron, tefuryltrion, tembotrion, tepraloxydim,
terbacil, terbucarb, terbuclo, terbumeton, terbuthylazin, terbutryn, tetrafluron, thenylclo,
thiazafluron, thiazopyr, thidiazimin, thidiazuron, thiencarbazon-metyl, thifensulfuron,
thiobencarb, tiocarbazil, tioclorim, topramezon, tralkoxydim, triafamon, tri-allat,
triasulfuron, triaziflam, tribenuron, tricamba, triclopyr, tridiphan, trietazin,
trifloxysulfuron, trifluralin, triflusulfuron, trifop, trifopsim, trihydroxytriazin, trimeturon,
tripropindan, tritac tritosulfuron, vernolat, va xylaclo.

Vi du thwre hién sang ché

Bay gid sang ché s& dugc chimg minh bang cach st dung cac vi du cu thé ma khong
dugc hidu 13 1am han ché sang ché.
Vi du 1. Didu ché 4-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-1,2,4-triazol-1-
yl)propyl)pyridin-3-yl)oxy)benzonitril (1)
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N

N o)
\§
N CN
F F
1

A) 4-((6-brompyridin-3-yl)oxy)benzonitril (A):
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Bb sung cesi cacbonat (14,04 g, 43,1 mmol) vao dung dich duoc khuéy chira 6-
brompyridin-3-ol (5,0 g, 28,7 mmol) va 4-flobenzonitril (3,48 g, 28,7 mmol) trong DMSO
khan (57,5 ml) trong nito. Khudy hdn hop phan tng nay & 75°C trong 18 gid. D6 hdn hop
phan tng nay vao nudc da. Pidu chinh d6 pH dé tao ra dung dich vira vin c6 tinh axit (46
pH = 6) bing cach sir dung dung dich 1N HCI. Loc chét két tia thu dugc, rira bang nudc,
rira bang mot lwong nho ete (bdt dau rira ra san phdm), va lam kho (MgSOx) dé tao ra 4-
((6-brompyridin-3-yl)oxy)benzonitril (6,292 g, 21,73 mmol, hiéu suit 76%) 1a chét ran
mau nau (d6 tinh khiét 95%). IH NMR (400 MHz, CDCI3) & 8,22 (d, J = 2,9 Hz, 1H), 7,70
- 7,63 (m, 2H), 7,56 - 7,51 (m, 1H), 7,28 (dd, J = 8,5, 2,9 Hz, 1H), 7,10 - 7,02 (m, 2H).

B) Diéu ché etyl 2-(5-(4-xyanophenoxy)pyridin-2-yl)-2,2-difloaxetat (B):

o]

/m0\©\ - m \©\

~ -0 SN S

Br” 'N Y DMSO F F SN
60 °C

Lam kho ddng soi benzonitril A v6i toluen dé loai bo vét nuée bat ky 6 thé c6 tir
chét ban ddu. Hon hop duoc khudy bang tir tinh gdm etyl 2-brom-2,2-difloaxetat (3,08 ml,
23,99 mmol) va ddng (2,98 g, 46,9 mmol) trong DMSO khé (33,7 ml) duoc khudy trong 1
gid & nhiét d6 trong phong, sau d6 bd sung 4-((6-brompyridin-3-yl)oxy)benzonitril (5,57
g, 20,25 mmol) vao trong mot phan. Khudy hdn hop phan tmg nay & 60°C trong 3 ngdy.
Rxn dugc hoan thanh bai TLC. Loai bo nhiét, pha loang véi 100 mL dung dich EtOAc va
khudy trong 20 phut. Loc qua nut Celite, rira bang EtOAc. Rira dich loc 3 l4n bang dung
dich NH4Cl bdo hoa dé loai bo ddng con lai bat ky. Lam kho dung dich va loai dung mdi
duéi 4p suét giam dé tao ra san pham thé mong muédn 1a ddu mau nau (5,95 g, do tinh khiét
90%, hiéu suét 83%). Cin dugc sic ky (0-20% EtOAc/cac hexan) dé tao ra etyl 2-(5-(4-
xyanophenoxy)pyridin-2-yl)-2,2-difloaxetat B (3,897 g, 12,12 mmol, hi¢u suit 59.9%) c6
dang dau trong. '"H NMR (300 MHz, CDCl;) § 8,44 (d, J = 2,7 Hz, 1H), 7,78 (d, J = 8,7
Hz, 1H), 7,73 - 7,64 (m, 2H), 7,49 (dd, J = 8,6, 2,7 Hz, 1H), 7,16 - 7,07 (m, 2H), 4,39 (q,
J=17,1Hz, 2H), 1,35 (t, J = 7,2 Hz, 3H).

C) Diédu ché 4-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-oxoetyl)pyridin-3-yl)-oxy) benzonitril

EL0

B6 sung tir tir dung dich 2,5M N-butyl liti (3,27 ml, 8,17 mmol) trong c4c hexan vao
hdn hop duoc khuéy béng tr tinh chira 1-brom-2,4-diflobenzen (0,923 ml, 8,17 mmol)
trong EtO (20,95 ml) trong méi truomg N> & -78°C. Sau khi bd sung hét, thém etyl 2-(5-
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(4-xyanophenoxy)pyridin-2-yl)-2,2-difloaxetat B (2,00 g, 6,28 mmol) trong Et;O (15 mL)
vao va khudy phan tmg & nhiét 6 nim trong khoang tir -60°C dén -50°C trong 1 gid. Dap
tat phan (mg bang dung dich 2N HCI cho dén khi hdn hop phan tng c6 tinh axit. Phan tmg
nay dugc lam 4m dén nhiét d6 trong phong va sau do, kiém héa hdn hop nay bang dung
dich nu6c NaHCOs. Tach riéng cac 16p va chiét 16p nuée bang Et0. Lam khé cac pha hiru
co hdn hop (MgS04) va cb. Lam kho san phdm thd trén may cd quay chan khong trong
chan khong trong 4 gid dé tao ra 4-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-oxoetyl)pyridin-3-
yl)oxy)benzonitril C (2,515 g, 5,53 mmol, 88%) (dd tinh khiét 85%) la ddu mau vang, chat
nay dugc st dung trong budc tiép theo ma khong can tinh ché thém. 'H NMR (300 MHz,
CDCl3) 8 8,36 (d, ] =2,7 Hz, 1H), 8,15 - 8,02 (m, 1H), 7,86 (d, ] =8,7 Hz, 1H), 7,74 - 7,65
(m, 2H), 7,53 (dd, J = 8,6, 2,7 Hz, 1H), 7,16 - 7,06 (m, 2H), 7,05 - 6,96 (m, 1H), 6,84 (ddd,
J=10.9, 8,6, 2,4 Hz, 1H).

D) Didu ché  4-((6-((2-(2,4-diflophenyl)oxiran-2-yl)diflometyl)pyridin-3-yl)-oxy)
benzonitril (D):

0O _
1] |
F o /]o S F o /lo
\N ~ | \N ~
AN AN

- FF N NaH - FF N

DMSO
c THF D

B& sung natri hydrua (0,286 g, 7,15 mmol) trong mdi truong N2 vao hdn hop duge
khudy bang tir tinh chira trimetylsulfoxonium iodua (1,574 g, 7,15 mmol) trong hdn hop
THE/DMSO khan (theo ty 1& 1:1, mdi loai 18 mL). Khuiy hdn hop phan (mg ndy & nhiét
d6 trong phong trong 1 gid, sau d6 lam lanh xudng 0°C. B6 sung tir tir 4-((6-(2-(2,4-
diflophenyl)-1,1-diflo-2-oxoetyl)pyridin-3-yl)oxy)benzonitril C (2,500 g, 5,50 mmol)
trong THF (18 mL) vao dé duy tri nhiét d6 thap hon 1,5°C (~1°C — 1,5°C; dau do nhiét
bén trong). Duy tri phan tng nay ¢ 0°C trong 30 phut (TLC chi béo viéc chuyén ddi hoan
toan thanh san phim), va thém dung dich natri bicacbonat bao hoa vao dé dap tat. B6 sung
thém nudc mudi vao va chiét hdn hop nay bang Et,O. Pha lodng cac pha hitu co hdn hop
v6i cac hexan va rira bing nude mudi (2x) va nude (1x), 1am kho (MgSOs) va cd dé tao
thanh diu nhu stra mau hd phach. 'H-NMR ctia hdn hop phan tmg thd biéu thi do tinh khiét
~90%. Sic ky trén silic oxit (0% - 10% EtOAc/cic hexan) dé tao ra 4-((6-((2-(2,4-
diflophenyl)-oxiran-2-yl)diflometyl)pyridin-3-yl)oxy)benzonitril D (1,789 g, 4,47 mmol,
hiéu suét 81%) 1a chét rin mau tring. "H NMR (300 MHz, CDCls) & 8,46 (d, ] = 2,7 Hz,
1H), 7,73 - 7,62 (m, 2H), 7,52 (dd, J = 8,6, 0,6 Hz, 1H), 7,48 - 7,35 (m, 2H), 7,13 - 7,02
(m, 2H), 6,92 - 6,80 (m, 1H), 6,75 (ddd, J = 10,0, 8.9, 2,5 Hz, 1H), 3,46 (d, J = 5,1 Hz, 1H),
3,03 -2,96 (m, 1H).

E) Didu ché 4-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-1,2,4-triazol-1-
yl)propyl)pyridin-3-yl)oxy)benzonitril (1):
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NW N,
1.2 4i ~N
F o = [ o 1H-1,2,4-triazol e F HO p (0)
Sy . |
NG
FF oN KOs e ~N
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D 55°C 1

Bb sung 1H-1,2,4-triazol (39,9 mg, 0,577 mmol) va K>CO; (133 mg, 0,962 mmol)
trong lo kho dung tich 25 mL trong méi trudng N2 vao hdn hgp duge khudy bang tir tinh
gbdm 4-((6-((2-(2,4-diflophenyl)oxiran-2-yl)diflometyl)pyridin-3-y1l)oxy) benzonitril D (77
mg, 0,192 mmol) trong DMSO khé (1,923 mL). Khuy hdn hop phan tmg nay & 55°C
trong 16 gid, 1am lanh dén nhiét do trong phong va pha lodng biang nudc da. Diéu chinh dd
pH dén moéi trudng trung tinh bang dung dich 2N HCI va chiét hdn hop nay bang DCM
(2x). Loc cac phin chiét hitu co hdn hop qua thiét bi phan tich pha va lam bay hoi. Tinh
ché chét thé trén silic oxit (ISCO, cot 24 gam, gradien dén 70% EA/Hex trong 20 phut) dé
tao ra 68 mg (71,6%) hop chét 1 13 nhwa mau tring nho. 'H NMR (400 MHz, CDCl3) §
8,36 (d, ] = 2,6 Hz, 1H), 8,14 (s, 1H), 7,74 (s, 1H), 7,73 - 7,67 (m, 2H), 7.62 - 7,56 (m,
1H), 7,50 - 7,44 (m, 1H), 7,41 (dd, J = 8,8, 2,8 Hz, 1H), 7,13 - 7,04 (m, 2H), 6,76 (ddd, J
=13,9, 8,0, 5,1 Hz, 2H), 6,23 (s, 1H), 5,39 (d, J = 14,3 Hz, 1H), 4,87 (d, ] = 14,7 Hz, 1H).
F NMR (376 MHz, CDCl3) 4 -105,22 - 105,54 (m), -107,11 (d, J = 19,1 Hz), -107,79 (d,
J = 19,1 Hz), -108,45, - 108,72 (m), -109,27 (d, J = 26,2 Hz). Phd khdi ESI m/z 470,4
([M+H]+). -

Vi du 2. Diéu ché 4-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(5-thioxo-4,5-dihydro-
1H-1,2,4-triazol-1-yl)propyl)pyridin-3-yl)oxy)benzonitril (2):
H

0

N~N N~N

N
( );S
o Lwu huynh o)
1) [ ' fHo) ] ©\
SN NS NMP N S
FF N 0 FF N
E 160 °C F )

1

B6 sung luu huynh nguyén chét (342 mg, 10,65 mmol) vao hdn hgp duge khudy bang
tr tinh cua  4-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-1,2,4-triazol-1-
yl)propyl)pyridin-3-yl)oxy)benzonitril 1 (500 mg, 1,065 mmol) trong N-metyl-2-
pyrolidinon (5,326 mL) khan trong binh day tron kho c6 dung tich 50 mL trong mdi truong
N». Khudy hén hop phan tng nay & 160°C (giam sat nhiét do bén ngoai) trong 1 gid, giam
nhiét 6 xudng dén 140°C khi hdn hop phan tng nay bt diu duge hdi lwu. TLC thé hién
luong SM da duoc sir dung. Hon hop phan (mg nay dugc 1am ngudi dén nhiét do trong
phong va duoc db vao d4 va dugc pha lodng bang nuéc va EtOAc. Loc hdn hgp hai pha
mau sdm qua dém Celite va phén tach cac 16p. Lam khé phan chiét hitu co trén natri sulfat
va loc qua Thiét bj phan tach pha va 1am bay hoi. Tai chét tho 1&n hop tai trong kho 25 gam
silic oxit va tinh ché trén silic oxit (ISCO, c6t 40 gam, 10% EA/Hex trong 5 phut, sau d6
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gradien dén 50% EA/Hex trong 15 phut, git nguyén) thu dugc san phém tinh khiét khong
du. Chay cot thtr hai (ISCO, 40 gam, 35% isocratic EA/Hex), cdt ndy khong phén giai day
dua céc tap chét ra khoi san phém dugc mong mudn. Nho TLC, mot s dia rira giai (dia
5x10 cm, 40% EA/Hex) dugc yéu cau dé xac dinh 2 vét chay sat nhau. Mot s6 hé dung moi
rira giai dugc thir, hdn hop 35% ete/DCM dudng nhu tao ra sy rira giai cac thanh phan tdt
nhat. Chit da dugc kiém tra bing 2D-TLC trong hé dung mdi nay va san pham chinh duong
nhu 12 8n dinh véi silic oxit bang phép phan tich nay. Thuc hién cot thit ba (ISCO, 40 gam,
33% isocratic ete/DCM), cOt nay rira giai cac tap chit mot cach thich hop ra khoi san phim
mong mudn, tao ra 197 mg (35,0%) hop chit 2 néu & d& muc nay la chit rin mau be. 'H
NMR (400 MHz, CDCl3) 8 11,59 (s, 1H), 8,48 (d, J = 2,4 Hz, 1H), 7,71 - 7,66 (m, 2H),
7,65 (s, 1H), 7,56 (d, J = 8,7 Hz, 1H), 7,49 - 7,37 (m, 2H), 7,07 (d, ] = 8,7 Hz, 2H), 6,85 -
6,67 (m, 2H), 5,96 (s, 1H), 5,28 (dd, J = 17,4, 2,5 Hz, 2H). 3C NMR (126 MHz, CDCl3) &
164,39, 164,29, 162,39, 162,29, 161,11, 161,01, 159,57, 159,10, 159,01, 153,06, 148,08,
147,85, 147,62, 140,77, 134,56, 131,88, 131,84, 131,80, 131,76, 127,15, 123,81, 119,39,
119,37, 119,30, 119,27, 119,20, 118,90, 118,21, 111,10, 110,94, 107,96, 104,54, 104,34,
104,31, 104,11, 51,37, 30,96. Phd khéi ESI m/z 502,5 ([IM+H]+).

Vi du 3: Danh gia hoat tinh di¢t ndm: Bénh d6m 14 trén cdy lua mi (Mycosphaerella
graminicola; Tiém bién: Septoria tritici; Ma Bayer SEPTTR)

Céc vt liéu loai dung trong cong nghiép dugc hoa tan trong axeton, sau d6 duoc tron
v6i 9 khdi nude chira 110 ppm Triton X-100. Cac dung dich diét ndm nay dwoc 4p dung
1én cay gidng lua my biang cach sir dung mdy phun tu dong dang budng dé phun ra. Lam
khé tat ca cac cdy da duoc phun trong khong khi trude khi xtr Iy tiép.

Céc cdy lta my (gidng Yuma) duoc trdng tir hat trong nha kinh véi 50% d4t khoang
/ 50% hdn hop Metro it dit cho dén khi chiéc 14 dau tién moc ra hoan toan, véi 7-10 cay
non trong mdi chau. Nhitng cdy ndy da dugc tiém bang dich huyén phu nuéc chira bao tir
cua Septoria tritici trude hodc sau cac xu ly diét ndm. Sau khi tiém, cac cdy nay dugc giit
trong méi trudng c6 do 4m twong dbi 100% (mdt ngay trong budng phun suong t6i, sau d6
2-3 ngdy trong budng phun swong sang & 20°C) dé cho bao tir nay mam va nhiém vao 14.
Sau d6, chuyén cac cdy nay dén nha kinh & 20°C dé phat trién bénh. Khi cac triéu ching
bénh duogc biéu hién déy du trén cac 14 thi nhét cta cay khong dugce diéu tri, cac muc do
nhiém bénh duoc danh gia theo thang do mirc 40 nghiém trong cta bénh tir 0 dén 100%.
Mitc do kiém soat bénh theo % duoc tinh toan dua trén ty 1& mic do nghiém trong cla
bénh dbi véi cac cay duogc diéu tri so voi cac cay khong duge diéu tri.

Str dung quy trinh da dugc mo ta trén day, cac hop chét sau da duoc thir nghiém:

Bang 1: Cac céu triic ciia cac hop chit dugc thir nghiém

Hop chit Chu trac
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Céc két qua:
Céc két qua thu duoc duoc thé hién trong Bang 2 dudi dy.
Bang 2: Hoat tinh sinh hoc - Su kiém soat bénh do Septoria tritici (SEPTTR)

Su kiém soat 3DP% Su kiém soat 3DP%

Hop chat | 100g/ha @ 25 g/ha | 6,25 g/ha | 1,56 g/ha 100g/ha | 25 g/ha | 6,25 g/ha | 1,56 g/ha

N G WSS s

. b e s
Vidist | 64 | 50 | 36 2 5§ | 47 | 34 | 22
Vidu 45* R 89 58 8 | 85 86 78

* Céc vi d; tir Pate:‘; MY s6 8,748,461

Céc hop chit theo sang ché thé hién su kiém soat bénh dugc cai thién so véi cac hgp
chat theo Vi du 5 va Vi du 45 cia Patent M§ so 8,748,461.

Vi du 4: Panh gia cac céc tinh chét Iy hoa: Do tan trong H>O va hé s6 phan b6 (LogD)
Do d¢ tan trong nuéc nhiét dong hoc ciia cac hop chit trong Bang 1 néu trén.

Do hé sb phan bb LogD bing céach sit dung phuong phap CHI.

Céc két qua:

Céc két qua duogc thé hién trong Bang 3 dudi day
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Bang 3: Céc tinh chét vat Iy ciia cac hop chét duoc chon
o Do tan trong H,O (ppm) ~ LogD
Hop chat

(nhiét dong hoc) (Phuong phéap CHI)

Vidu 1 37,33 | 2,90

Vidu2 | 23,04 ¥ <)
~ ViduS* 2839
CVideds*  s1s

* Cac vi du tir Patent M s6 8,748,461

3,02
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YEU CAUBAO HO

1. Hop chét c6 cong thirc (I):

R4

CN

@
trong d6 R; 12 nhom dugce chon tir mot trong cac cong thic (II) hodc (III) duoc thé

hién dudi day:

F& /FK

(ID) (11I0)
hodc mudi, solvat hoic hydrat dugc chip nhan cua hop chit nay.

2. Hop chét theo diém 1, trong d6 hop chét nay la:
4-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(1H-1,2,4-triazol-1-yl)propyl)
pyridin-3-yl)oxy)benzonitril, hoic mudi, solvat hogc hydrat dugc chép nhan ciia hop chét

nay.

3. Hop chét theo diém 1, trong d6 hop chét nay la:
4-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-(5-thioxo-4,5-dihydro-1H-1,2,4-

triazol-1-yl)propyl)pyridin-3-yl)oxy)benzonitril, hoéc mudi, solvat hodc hydrat dwoc chip

nhén cia hop chat nay.

4. Ché phdm ding trong néng nghiép chira hop chat c6 cong thirc (I) theo diém bt ky trong
s6 céac diém tir 1 dén 3, hodc mudi, solvat hoic hydrat duoc chép nhéan ctua hop chét nay, va
mot hodc nhiéu ta duoc nong dung hodc ta duogc dugc chép nhén dung cho thuc vat.

5. Quy trinh tdng hop hop chét c¢6 cong thire (I) trong d6 Ri 1a nhém c6 cong thire (IT), quy
trinh nay bao gdm budc cho hgp chét ¢ cong thirc D:

o
\N -
N
FF N
F
D
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tiép xtc voi 1H-1,2,4-triazol v6i su 6 mit cua bazo va dung moéi thich hop.
6. Quy trinh theo diém 5, trong d6 bazo nay 1a kali cacbonat.
7. Quy trinh theo diém 5 hogc diém 6, trong d6 dung méi nay 1a dimetylsulfoxit.
8. Quy trinh theo diém bt ky trong s cac diém tir 5 dén 7, trong d6 phan ung nay duoc
thyuc hién & nhiét d6 nam trong khoang tir 15°C dén 60°C.
9. Quy trinh theo diém bt ky trong s6 cac diém tir 5 dén diém 8, trong d6 phan tmg nay
dugce thue hién trong méi trudng khi quyén tro.

10. Quy trinh tong hop hop chat cé cong thirc (I) trong d6 Ri 1a nhém c6 cong thire (I1D),
quy trinh nay bao gdbm budc cho hgp chat c6 cong thire 1 duge thé hién dudi day:

N
v
W

o)
R M0
NS
N X

tiép xtc v6i luu huynh véi su c6 mit cia dung moi thich hop.
11. Quy trinh theo diém 10, trong d6 dung mdi nay 12 N-metyl-2-pyrolidinon.

12. Quy trinh theo diém 10 hoic diém 11, trong d6 phan tmg ndy duoc thyc hién & nhiét
d6 nim trong khoang tir 50°C dén 200°C.

13. Quy trinh theo diém bét ky trong sb cac diém tir 10 dén 12, trong d6 phan (mg nay dugc
thuc hién trong moi truong khi tro.
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