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trong do
A, Q,R!, R2 R3 R* W va Y nhu dugc xac dinh theo sang ché.
Sang ché con dé cap che pham chtra hop chét c6 cong thirc 1 va phuong phap phong trir
bénh trén thyc vat do nim, ‘trong do phuong phap nay bao gbém budc st dung hop chit
hodc ché phdm theo sang ché véi lugng hitu hiéu.
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Linh vwe k§ thuat dwoc dé cip

Séng ché dé cdp dén mot so thudc diét nam tolyl, N-oxit, mubi va ché pham cia

chiing, va phuong phap st dung ching 1am thubc diét nim.
Tinh trang k¥ thuét ciia sing ché

Viéc phong trir bénh hai thuc vat do nim giy bénh trén thuc vét 1a v6 cung quan
trong dé dat dugc nang suit thu hoach cao. Bénh hai thuc vat géy thiét hai cdy canh, rau,
cAy trdng ngoai canh ddng, ciy ngi cbe va cay cho qua c6 thé 1am gidm ning suit ding
ké va do d6 1am ting chi phi d6i v6i ngudi tiéu ding. Tuy nhidu sén phim c6 sin trén thi
trrong cho muc dich phong trir ndy nhung van can ¢6 cac hop chit méi hidu qué hon, ré

hon, it ddc hai hon, an toan hon v&i moéi truong hodc ¢ cac vi tri hoat dong khac nhau.

Cac cong bd don PCT WO 2015157005, WO 2014066120WO 2011059619 va WO
2008124092 boc 16 thube diét nim tolyl va sir dung ching trong nong nghiép.

Ban chit k§ thuit ciia sang ché

Sang ché dé cap dén hop chat c6 cong thic 1 (bao gdm tit ca cdc chét ddng phén
1ap thé), N-oxit, vd mubi cia ching, ché phdm ding trong ndng nghiép chira chung va s

dung chung lam thube diét nim:

trong do

A 12 gbc dugce chon tir nhém bao gom
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./N\ /\1\ . /N\ . =
N— . N, /N — va /N—
/§/ N%/ oN NSy ;

®), ®)p | ®), R
A-1 A-2 A3 A-4

trong d6 lién két kéo dai sang Bén phai duoc gén vao vong chira Q va lién két kéo

dai sang bén trai duoc gén vao vong phenyl mang nhém thé Y-N (R3) C (=W) R4;

Q 12 CR6 hoic N;

Y 1a CR7aR7b, O hodc NRS;

W 1a O hodc S;

mdi Rl va R2 doc 1ap 1a halogen, xyano, hydroxy, nitro, amin, C1-Cg alkyl, C1-Cg
haloalkyl, C7-Cg alkenyl, C2-Cg haloalkenyl, C7-Cg alkynyl, C2-Cg
haloalkynyl, Cy-Cg xyanoalkyl, C3-Cg xycloalkyl, C3-Cg haloxycloalkyl, C4-
Cg xycloalkylalkyl, C2-Cg alkoxyalkyl, C1-Cg alkoxy, C1-Cg haloalkoxy, Cp-
Cg alkenyloxy, C2-Cg haloalkenyloxy, Co-Cgalkynyloxy, C2-Cg
haloalkynyloxy, C-Cg xyanoalkoxy, C3-Cg xycloalkoxy, C4-Cg
xycloalkylalkoxy, C>-Cg alkoxyalkoxy, C1-Cs
alkylthio, C1-Cg haloalkylthio, C1-Cg alkylsulfinyl, C1-Cg haloalkylsulfinyl,
C1-Cg alkylsulfonyl hodc C1-Cg halo alkylsulfonyl

R3 14 H, C1-C3 alkyl, C1-C3 haloalkyl, xyclopropyl, C3-Cy alkylcacbonyl, Co- C4
haloalkylcacbonyl, C3-C4 alkoxycacbonyl hodc C2-C4 haloalkoxycacbonyls

R4 13 C1-C3 alkyl, C1-C3 haloalkyl, C{-C3 alkoxy, C1-C3 haloalkoxy, C1-C3
alkylamin hodc Cy-Cy dialkylamin;

mdi RS dbc 14p 12 halogen, xyano, C1-C3 alkyl, C1-C3 haloalkyl, C1-C3 alkoxy
hodc C1-C3 haloalkoxy;
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n bﬁng 0, 1 hoac 2;

RO 1A H, halogen, xyano, hydroxy, nitro, amin, C]-Cg alkyl, C1-Cg haloalkyl, C2-
Cg alkenyl, Cp-Cg haloalkenyl, Co-Cg alkynyl, C9-Cg haloalkynyl, C2-Cg

xyanoalkyl, C1-Cg hydroxyalkyl, C-Cg alkoxyalkyl, C1-Cg alkoxy, C1-Cg
haloalkoxy, C2-Cg alkenyloxy, C2-Cg haloalkenyloxy, Co-Cg alkynyloxy, Cp-
C6 haloalkynyloxy, Co-Cg xyanoalkoxy, C>-Cg alkoxyalkoxy, C1-Cg -
alkylamin, C1-Cg alkylthio, C1-Cg haloalkylthio, C1-Cg alkylsulfinyl, C1-Cg
haloalkylsulfinyl, C1-Cg alkylsulfonyl, C1-Cg halo alkylsulfonyl, -ZC (=0) V,
CRIOazNORIOb, ON=CR1laRr1lb, CR12a=NNR12bRr12c hodc -L-J;

R72 1a H, hydroxy, halogen, xyano, C1-C3 alkyl, C1-C3 haloalkyl, C-C3
alkoxyalkyl, C1-C3 alkoxy, C1-C3 haloalkoxy, C1-C3 alkylsulfinyl hodc C1-
Cj3 alkylsulfonyl; _

R7b1aH, C1-C3 alkyl, C1-C3 haloalkyl, Co-C3 alkoxyalkyl, C{-C3 alkoxy hodc
C1-C3 haloalkoxy;

R8 12 H, C1-C3 alkyl, C-C3 haloalkyl, C5-C3 alkylcacbonyl hoic C»-C3
haloalkylcacbonyl;

Z 1 lién két truc tiép, O, S hoic NH; hoic CHy dugc thé tuy v bai t6i da 2 nhém
thé duoc chon doc 1ap tir halogen, metyl hodc metoxy;

V 1a RY hoic ORY;

mdi R, R10b R1la v3 R12¢ 13 H, C{-C3 alkyl, C{-C3 haloalkyl, C5-C4 alkenyl,
Cp-C4 haloalkenyl, C7-Cy4 alkynyl, C3-Cg xycloalkyl, C3-Cg haloxycloalkyl
hodc C4-Cg xycloalkylalkyl;

mdi R10a, R11b, R12a v3 R12b dgc 14p 13 H, C1-C3 alkyl hodc C1-C3 haloalkyl;

L la lién két truc tiép, CHp, O, S, NR13, OCHy, CH0, C (=0), S (=0) hoic S
=0) 2
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J 13 vong cacbon khéng thom c6 tir 3 dén 6 canh, trong d6 téi da 3 canh ciia vong
nguyén tir cacbon dugc chon doc 14p tir C (=0) va C (=S), mdi vong dugc thé
tity ¥ bai tdi da 4 nhém thé duoc chon doc 1ap tir R14; hoic

J1a divong co tir 3 dén 6 canh, mdi vong chita cac canh dugc chon tir nguyén tir
cacbon va 1 dén 4 di nguyén ti dugc chon ddc lap tir tdi da 2 hguyén tr O, tbi
da 2 nguyén tir S va t6i da 4 nguyén tir N, trong d6 t6i da 3 canh ciia vong
nguyén tir cacbon dugc chon doc 14p tir C (=0) va C (=S), mbi vong dugc thé
tuy y béi t8i da 4 nhom thé duoc chon doc lap tur R14;

R13 13 H, C{-C3 alkyl, C{-C3 haloalkyl, C5-C3 alkylcacbonyl hoic C)-C3
haloalkylcacbonyl;

mdi R14 doc 14p 14 halogen, hydroxy, xyano, nitro, C1-C4 alkyl, C1-C4 haloalkyl,
Cp-Cy4 alkenyl, C-Cyq haloalkenyl, C1-Cy4 alkoxy, C1-C4 haloalkoxy hodc C
(=0) OR13; va

mdi R13 déc 1ap 1a H, C1-C3 alkyl, C1-C3 haloalkyl, C-Cy4 alkenyl, C3-Cy
haloalkenyl, Cp-C4 alkynyl, C3-Cg xycloalkyl hoac C3-Cg haloxycloalkyl.

Cu thé hon, sang ché d& cap dén hop chat c6 cong thic 1 (bao gdm tat ca cac chit

ddng phan 1ap thé), N-oxit hoic mudi ctia nd.

Sang ché con dé cap dén ché phdm diét ndm chira (a) hop chét theo sang ché (tic 13,
véi luong diét nam hitu hiéu) ; va (b) it nhét mot thanh phén bd sung dugc chon tor nhém
bao gdm chit hoat dong bé mat, chit pha lodng rén va chét pha long 1ong.

Sang ché con dé cap dén ché phdm diét ndm chira (a) hop chit theo sang ché ; va (b)
it nhat mot thudc diét ndm khac (tirc 13, it nhit mot thudc diét ndm khéc c6 vi tri hoat
d6ng khac nhau).

Sang ché con dé cap dén phuong phap phong ngira bénh thuc vat do nim gy bénh
trén thuc vt bao gdm budce sir dung hop chét theo sang ché cho ciy hoic b phén cua
cdy, hoic cho hat giéng voi legng diét ndm hitu hiéu (thc 13, lam ché phém duoc mo ta

trong ban md ta nay).
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Séng ché con dé cap dén ché phém chira hop chét ¢ cong thire 1, N-oxit, hodc mubi
clia no, va it nhit mot ché phim hoic chit phong ngira dong vat gy hai khong xuong

song.

MBb ta chi tiét cac phwong dn thyc hién sang ché

Cac thuit ngit “bao gém”, “co”, “chira”, “khac biét & chd” hodc cac bién thé khac
ctia ching duoc ding trong ban mé ta nay dé chi sy bao gdbm khong gidi han, tity thude
vao bét ki gi6i han nao dwoc néu r3.. Vi dy, ché phdm, hdn hop, quy trinh, phuong phap,
dd vat, hodc thiét bi bao gdm danh sach cac yéu t§ khong nhét thiét phai gi6i han & chi
céc yéu té nay nhung c6 thé bao gdm céc yéu t§ khac khong dugc liét ké rd rang hoidc
vén ¢6 ciia ché phdm, hdn hop, quy trinh, phuong phép, db vat, hosc thiét bi nay.

Thuat ngir chuyén tiép “cu thanh tir” khong bao gdm yéu t6, buée, hoic thanh phan
bét ky khong duoc xac dinh. Néu trong bd yéu cau bao hd, thuit ngilt nay s& gidi han yéu
clu bao ho d6i vdi viee dua vao cac tai lidu ngoai cac tai liéu da dugc trich dan, ngoai trlr
céc yéu td khong rd rang c6 lién quan. Khi thuat ngit “cdu thanh tir” xuat hién trong ménh
d& ctia phin than yéu ciu bao ho ma khong phai xuét hién & ngay phan mo dAu cta né,
thuat ngit nay chi gi6i han cac yéu t& dugc quy dinh trong ménh & d6; cac yéu t6 khac
khong bi loai trir khoi toan bd yéu cau bao ho.

Thuat ngit chuyén tiép “cdu thanh ti” dwoc ding dé dinh nghia ché phim, phuong
phép hoac thiét bi bao gém nguyén liéu, budce, dAu hiéu, thanh phén hoac yéu td, ngoai
cac nguyén liéu, budc, d4u hiéu, thanh phﬁn hoéc yéu td dwoc boc 16 theo nghia den, vdi
diéu kién 1a cac nguyén liéu, budc, d4u hiéu, thanh phﬁn hoic yéu t6 bd sung nay anh
huéng nhiéu dén cac dic tinh mdi va co ban cta sang ché. Thuat ngit “cAu thanh chi yéu
tir” chiém vi tri trung gian gifta “chira” va “céu thanh tir”.

Khi cac tic gia sang ché da xac dinh sang ché hoic mot phin sang ché véi thuit ngit
khong han ché, nhu “chtra”, can hidu ring (trir khi ¢6 quy dinh khac) phin mé ta nay cin
duoc didn giai dé mob ta sang ché bing cach st dung thuat ngit “cAu thanh chi yéu tir”

hodc “cau thanh tu”.
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Hon nita, trir khi ¢c6 quy dinh khéc, thuét ngit “hodc” duoc dung dé chi bao gém hoic
khong bao g@)m. Vi du, diéu kién A hoic B théa m3n ménh dé bét ky trong sb cac ménh
& sau: A 13 ding (ho#c c¢6 mit) va B 12 sai (hodc khong c6 mit), A 12 sai (hodc khong c6
mat) va B 1a ding (hodc c6 mit), vaca AvaB déu dting (hoic cé mit).

Ngoai ra, mao tir khéng ;(éc dinh “a” va “an” dimg truwde yéu t6 hoic thanh phén theo
sang ché dugc du dinh 12 khong gii han vé s6 lugng cac truomg hop (tic 12 tin suét xuét
hién) cta yéu t6 hoic thanh phﬁn nay. Do d6 “a” hoac “an” s€ bao gém mot hodc it nhat
mdt, va dang sb it cia yéu t hoic thanh phan nay ciing bao gbm dang sb nhiéu trir khi s6
lugng ndy dugc quy dinh 1a sé it.

Thuét nglt “thuc vat" dugc ding trong ban mo ta va bd yéu cau bao hod nay dé chi
thuc vat thudc gi6i Plantae, cu thé 13 cdy gidng (Spermatopsida), & tit ca giai doan phat
trién, bao gdm cdy con (ching han, hat nay mam phat trién thanh cay gibng) va céc giai
doan trudng thanh, sinh san (chéng han, cdy ra hoa va hat). B6 phéan cta thuc vat bao
gdm céc bd phan hudng dét thuong phat trién & phia dui bé mat ciia moi trudng sinh
truong (vi du, dét), ch?ﬁng han nhu ré, ¢, hanh va than hanh, va ca c4c bd phin phat trién
O phia trén cia moi truong sinh truong, ching han nhu tan 14 (bao gdm than va 14), hoa,
qua va hat.

Thuét ngr “cdy con” dugc dung mdt minh hodc két hop Vvéi cac tir khac trong ban
md ta ndy dé chi cay con phat trién tir phoi hat gidng.

Thuét ngit “cay c6 1a rong” duge ding mot minh hodc két hop véi cac tir khac trong
ban mo ta nay dé chi cdy hai 1a mim hoic cay c6 hai la mam, thuat ngit dugc ding dé mo
ta nhém thuc vat hat kin dic trung & chd phdi c6 hai 1a mam.

Thuét ngt “nim gdy bénh” va “ndm gy bénh thuc vat” dugc dung trong ban mo ta
nay dé& chi nim gy bénh trong cac 16p thudc nganh Ascomycota, Basidiomycota va 16p
Zygomycota, va 16p Oomycota tuwong tu nim 13 tac nhan gdy ra mot loat bénh & thuc vat
¢6 gia tri kinh té, anh huéng dén cay canh, co, rau, cdy trdng ngoai canh dong, cdy ngii
cbe va cdy cho qua. Trong ban md ta ndy, cac thuit ngt “bao vé thuc vat khoi bénh™ hodc

“phong ngira bénh & thuc vit” bao gdm hoat dong ngin nglra (Iam gian doan chu ky
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nhiém, su cu tri, su phat trién triéu ching bénh va su tao ra bao tir nim) va/hoic hoat
dong ngén chin (c ché sy cu tri & md chil cia thuc vat).

Nhu dugce sit dung & ban md ta nay, thuat ngt “phuong thiic hoat dong” (mode of
action - MOA) duoc dinh nghia theo Fungicide Resistance Action Committee (FRAC),
va duoc st dung dé phéan biét chét diét ndm -theo phuong thirc hoat dong sinh hda cua
chiing theo con dudng sinh tdng hop cita ndm gy bénh thuc vat va nguy co khang thude
cua ching. Cac phuong thtc hoat dong dugc FRAC x4c dinh bao gbm (A) qué trinh tdng
hop axit nucleic, (B) qua trinh nguyén phén va phén chia té bao, (C) hé hép, (D) qua trinh
tdng hop axit amin va protein, (E) qué trinh truyén tin hiéu, (F) qua trinh tng hop lipit va
tinh trang nguyén ven ctia mang, (G) sinh tong hop sterol trong mang, (H) sinh tong hop
thanh té bao, (I) qua trinh tng hop melanin trong thanh té bao, (P) cam tng bao vé thuc
vat chu, (U) phuong thiic hoat dong khong xac dinh, (NC) khéng duoc phén loai, (M)
hoat dong tiép xuc tai chd da vi tri va (BM) sinh vat c6 nhiéu phuong thirc hoat dong.
M3i phuong thirc hoat dong (tirc 1a tir A dén BM) bao gbm mot hodc nhidu nhém phu (vi
du, bao gém nhom phu A1, A2, A3 va A4) dya trén ting vi tri hoat dong dich da duoc
cong nhén, hoic trong cac truong hop vi tri hoat dong dich chinh x4c 1a khong x4c dinh,
dya trén cac mau khang chéo trong nhém hoic lién quan dén céc nhém khac. Mdi nhém
phu nay (vi du, A1, A2, A3 va A4) dugc danh ddu mot ma FRAC (sé va/hodc chit céi).
Vi du, ma FRAC ddi v6i nhém phu A1 13 4. Théng thiéc bd sung vé cac vi tri dich va ma
FRAC c¢6 thé thu duoc tir cc co s& dit lidu cong khai duoc duy tri, vi du, tir FRAC.

Nhu duoc sir dung ¢ ban mé ta nay, thuat nglt “khang chéo” duoc dung dé chi hién
twong x4y ra khi ndm gdy bénh thuc vét phét trién kha ning khéng thudc diét nim va
déng thoi tré nén khang mét hodc nhidu loai thudc diét ndm khac. Cac thude diét nim
khéc nay thuong, nhung khéng phai ludn ludn thude ciing mot loai héa chat hodc ¢6 ciing
vi tri hoat déng dich, hodc co thé dugc giai doc theo cung médt co ché.

Thong thuong, khi mdt doan phan tir (tic 1a géc) dugc biéu thi bing mot loat ky
hiéu nguyén tr (vi du, C, H, N, O va S) didm ngém hodc diém gén vao s& d& dang duoc
nhan biét boi céc chuyén gia c6 hiéu biét trung binh trong linh vue k¥ thuat ndy. Trong

mot sé trudng hop trong ban mé ta ndy, dic biét 1a khi cé cac diém gin thay thé, diém
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hodc diém gin nay c6 thé duoc biéu thi rd rang bing diu gach ndi (“-”). Vi du, “NCS”
cho thdy ring diém gin 13 nguyén tir nito (tic 13 isothioxyanato, khong phai 14
thioxyanato). )

Nhu duge str dung & ban mo ta nay, thuit nglr “chét alkyl héa” duoc dung dé chi
hop chat héa hoc, trong d6 gbc chira cacbon dugc lién két thf;ng qua nguyén tir cacbon
vGi nhom roi chuyén nhu halogenua hodc sulfonat, cé thé duoc thay thé bﬁng lién két cua
chit 4i nhan véi nguyén tir cacbon néu trén. Trir khi dugc chi din khéc, thuat ngit “alky
héa” khong gi6i han gbc chita cacbon thanh alkyl; cac gbc chira cacbon trong chit alkyl
hoa bao gém nhiéu loai géc thé lién két cacbon dugc chi rd, vi du, dbi véi R1 va R2,

Trong cac thuat ngit néu trén, thudt nglt “alkyl” dugc st dung mét minh hodc trong
cac tir ghép nhu “alkylthio” hodc “haloalkyl” bao gdm alkyl mach thing hoic mach
nhénh nhu metyl, etyl, n-propyl va i-propyl, hoic cic chit dong phén butyl, pentyl hoic
hexyl khac. “Alkenyl” bao gdm céc alken mach thing hoic mach nhanh nhu etenyl,
1-propenyl, 2-propenyl, va cic chit dong phéan butenyl, pentenyl va hexenyl khéc.
“Alkenyl” con bao gébm cic polyen nhu 1,2-propadienyl va 2,4-hexadienyl. “Alkynyl”
bao gom cac alkyn mach thing hoic mach nhanh nhu 1-propynyl, 2-propynyl va cic chat
ddng phan butynyl, pentynyl va hexynyl-khéc. “Alkynyl” cling ¢6 thé bao gdm cac gbe
bao gbém nhiéu lién két ba nhur 2,5-hexadiynyl.

“Alkoxy” bao gdm, vi du, metoxy, etoxy, n-propyloxy, i-propyloxy va cac chét
ddng phéan butoxy, pentoxy va hexyloxy khac. “Alkoxyalkyl” c6 nghia la thay thé alkoxy
trén alkyl. Vi du vé& <“alkoxyalkyl” bao gdom CH30CH;, CH30CH,CH>,
CH3CHOCH,, CH3CHpCH>CHOCHy va CH3CHOCH7CHjy. “Alkenyloxy” bao
'gém alkenyl mach théng hodc mach nhanh duoc gE'm vao va lién két véi nhau thong qua
nguyén tor oxy. Vi du vé “alkenyloxy” bao gom HoC=CHCH,O, (CH3) »C=CHCH»O,
CH3CH=CHCH70, CH3CH=C (CH3) CHO va CH»=CHCH»CH7O. “Alkynyloxy”
bao gdm alkynyl mach thing hodc mach nhénh dwgc gén vio va lién két v6i nhau thong

qua nguyén tir oxy. Vi du vé “alkynyloxy” bao gdm HC=CCH»O, CH3C=CCH,O va
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CH3C=CCH»CH»O0. “Alkoxyalkoxy” c6 nghia 14 thé alkoxy trén gbc alkoxy khéc. Vi du
v& “alkoxyalkoxy” bao gbm CH30CH,0, CH30CH20 vi CH3CHOCH,O0.

“Alkylthio” bao gbm gbc alkylthio mach nhanh hoéc mach thing nhu metylthio,
etylthio, va cac chit dong phan propyl, butyl, pentyl va hexylthio khac. “Alkylsulfinyl”
bao gdm cé hai chat ddng phén dbi anh ciia nhém alkylsulfinyl. Vi du vé “alkylsulfinyl”
bao gbm CH3S (=0), CH3CH»S (=0), CH3CHCHjS (=0), (CH3) oCHS (=0) va c4c
chit ddng phan butylsulfinyl, pentylsulfinyl va hexylsulfinyl khic. Vi du vé
“alkylsulfonyl” bao gém CH3S (=0) 5, CH3CH3S (=0) 7, CH3CH,CH3S (=0) 2,
(CH3) 2CHS (=0) o va céc chit ddng phan butylsulfinyl, pentylsulfinyl va hexylsulfinyl
khac.

“Alkylamino” bao gdm gbc NH duoc thé bdi alkyl mach thing hoic mach nhanh.
Vi du vé& “alkylamino” bao gbm CH3NH, CH3CH,NH, CH3CH,CH)NH va (CH3)
»CHNH. Vi du vé& “dialkylamino” bao gdm (CH3) 7N, (CH3CH)) 5N va CH3CHp
(CH3) N.

Thuat ngit “xycloalkyl” ¢6 nghia 1a vong cacbon no bao gdbm 3 dén 6 nguyén tir
cacbon lién két v6i nhau bang lién két don. Vi du vé “Xyclbalkyl” bao gdm xyclopfopyl,
xyclobutyl, xyclopentyl va xyclohexyl. Thudt ngit “xycloalkylalkyl” c6 nghia l1a su thay
thé xycloalkyl trén nhém alkyl. Vi du vé “xycloalkylalkyl” bao gbm xyclopropylmetyl,
xyclopentyletyl, va gbc xycloalkyl khac dwgc lién két véi cac nhém alkyl mach thing
hodc mach nhéanh. Thuét nglt “xycloalkoxy” c6 nghia la xycloalkyl dugc gin va lién két
théng qua nguyén tir oxy nhu xyclopentyloxy va xyclohexyloxy. “Xycloalkylalkoxy” c6
nghia 14 su thay thé xycloalkyl trén nhém alkoxy. Vi du vé “xycloalkylalkoxy” bao gdm
xyclopropylmetoxy, xyclopentyletoxy, va gbc xycloalkyl khac lién két v6i nhém alkoxy
mach thing hoic mach nhanh.

“Alkylcacbonyl” ¢é nghia 1a nhém alkyl mach thing hoic mach nhanh lién két véi
gbc C (=0). Vi du vé& “alkylcacbonyl” bao gdm CH3C (=0), CH3CH,CH,C (=0) va
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(CH3) oCHC (=0). Vi du vé “alkoxycacbonyl” bao gbm CH30C (=0), CH3CHOC
(=0), CH3CH2CH,OC (=0) va (CH3) ,CHOC (=0).

Thuét ngtr “halogen” dugc dung mét minh hodc trong cac tir ghép nhu#- “haloalkyl”,
hodc duge ding trong cic md ta nhu “alkyl dugc thé boi halogen” bao gbm flo, clo, brom
hoac iot. Ngoai ra, khi dugc sir dung trong cac tir ghép nhu “haloalkyl”, hodc dugc dung
trong céc mé ta nhu “alkyl dugc thé boi halogen” alkyl ndy c6 thé duge thé mot phin
ho#c hoan toan bing nguyén tir halogen c6 thé gidng nhau hoic khac nhaut. Vi du vé
“haloalkyl” hoic “alkyl dugc thé boi halogen” bao gdm F3C, CICH,, CF3CHp va
CF3CCly. Thuét ngit “haloalkoxy”, va thudt ngit twong tur duoc dinh nghia twong tuw véi
thudt ngtt “haloalkyl”. Vi du vé& “haloalkoxy” bao gdm CF30, CCl3CH,O,
F>CHCH»CH»O va CF3CH7O.

“Xyanoalkyl” c6 nghia 1a nhém alkyl dugc thé béi mét nhém xyano. Vi du vé
“xyanoalkyl” bao gom NCCHjp, NCCH»CHy va CH3CH (CN) CHy. Thuat ngit
“xyanoalkoxy” c¢6 nghia 13 nhém alkyloxy dugc thé bsi nhém xyano. Vi du vé
“xyanoalkoxy” bao gbm NCCH,O, NCCH,CH,O va CH3CH (CN) CH»O.
“Hydroxyalkyl” c¢6 nghia 1a nhém alkyl duoc thé bdi nhém hydroxy. Vi du vé
“hydroxyalkyl” bao gém HOCH,>CHj, CH3CH, (OH) CH va HOCHCH,CHCH>.

Tdng sb nguyén ti cacbon trong mot nhém thé duge biéu thi bing tién t6 “Ci-Gy”
trong d6 1 va j 1a cac sb nim trong khoang tir 1 dén 6. Vi du, C1-C3 alkylsulfonyl biéu thi
metylsulfonﬂ dén propylsulfonyl; Co alkoxyalkyl biéu thi CH30CHjy; C3 alkoxyalkyl
biéu thi, vi du, CH30CH,CHy hoic CH3CH,OCHj; va Cy4 alkoxyalkyl biéu thi céc
ddng phan khac nhau cia nhém alkyl dugc thé bdi nhém alkoxy chira tong sb bdn
nguyén tir cacbon, cdc vi du bao gdm CH3CH,CH,OCH; va CH3CHyOCH,CH).

Thuat ngir “khong duoc thé” lién quan dén nhém nhu vong c6 nghia 1a nhém khong
c6 nhém thé bét ky trir mot hodc nhidu phin gin ciia né v6i phan con lai ciia cong thic 1.
Thuat ngit “dugc thé ty y” ¢ nghia la s6 nhém thé c6 thé bang 0. Trir khi c6 chi din
khéc, cac nhém duoc thé tity ¥ ¢6 thé duge thé boi nhom thé bat ky tiry chon mét cach
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thich hop bing cich thay thé nguyén tir hydro bing nhém thé khong phai hydro trén
- nguyén tir cacbon hoic nito c6 sin bét ky. Thong thudng, s nhém thé tiy chon (khi c6
mit) nim trong khoang tir 1 d&n 3. Thuat ngit “duoc thé tiy ¥ dugc ding trong ban md
14 nay dé thay thé cho thuat nglt “duoc thé hoac khong dugce thé” hodc cho thuét ngit
“(khong) dugc thé.”

S6 nhom thé tuy chon co thé bi han ché bai gi6i han rd rang. Vi du, thuét ngit “dugc
thé tiry y boi tdi da 4 nhém thé dwoc chon doc 14p tir R14” ¢6 nghia 13 ¢6 thé ¢6 0, 1, 2, 3
hodc 4 nhém thé. k

Néu hop chét duoc thé bsi nhém thé mang chi s dudi dong cho biét s6 nhoém thé
d3 néu c6 thé thay ddi (tic 14, (RS)n ¢6 cong thire 1, trong d6 n nim trong khoang tir 0
dén 2), sau d6 cac nhom thé d3 néu duoc chon doc 1ap timhém bao gE‘)m cac nhom thé
x4c dinh, trir khi ¢6 chi din khac. Khi mét nhém bién hién thi duoc gén tiy v vao mdt vi
tri, vi du (Rs)n, trong d6 n c6 thé biang 0, sau d6 hydro c6 thé & vi tri nay ngay ca khi
khong dwoc néu trong dinh nghia nhém bién.

Viéc dit tén cho nhém thé trong sang ché sir dung thuat nglt duoc céng nhan, mang
lai su ngén gon trong viéc truyén dat chinh x4c cAu tric hoa hoc cho chuyén gia c6 hiéu
biét trung binh trong linh vuc k¥ thuét nay. D& ngin gon, c6 thé bd qua m6 ta vi tri nhém
thé.

* Trir khi 6 chi dén khac, thanh phin “vong” c6 cong thirc 1 (tic 13, J) 1a vong
cacbon hodc di vong. Thuat ngir “canh cta vong” dugc dung dé chi nguyén tir (tic 13, C,
O, N hoic S) hoic gbe khac (tic 13, C (=0) va C (=S) ) tao ra xuong sbng ciia vong hoic
hé vong. Thuat ngir “thom” cho biét ring mdi nguyén tir vong vé co ban nim trong cling
mot mit phing va cé quy dao p- vudng gbe véi mat phing vong, va (4n + 2) = dién ti,
trong d6 n 13 sé nguyén duong, dugc lién két véi vong nay theo quy tic Hiickel.

Thuét ngft “vong cacbon” ¢ nghia Ia vong, trong d6 nguyén ti tao ra vong xuong
séng chi dugc chon tir carbon. Trir khi ¢ chi din khéc, vong cacbon cd thé 1a vong no,
khéng no mot phin, hoic khéng no hoan toan. Khi vong cacbon no hoan toan thdéa man

quy tac Hiickel thi vong nay con duge goi [a “vong thom™. “Vong cacbon no” dugc dung
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d& chi vong c6 xuong séng bao gdm nguyén tir cacbon lién két véi nhau bang lién két
don; trir khi dugce chi din khéc, héa tri ctia cacbon con lai phu thudc vao nguyén tir
hydro.

Thuit ngit “vong khong no mét phdn" hoic "di vong khéng no mot phin” dugc
diing trong ban mé ta nay dé chi vong chira nguyén tir vong khoéng no va mét hozic nhiéu
lién két d6i nhung khong thom.

Céc thuit ngit “vong di vong” hodc “di vong” c6 nghia la vong, trong do it nhét mot
trong cdc nguyén tir tao ra xuong sdng vong khong phai 1a cacbon. Trir khi c6 chi din
khéc, vong di vong c6 thé 13 vong no, khéng no mét phén, hoic khong no hoan toan. Khi
vong di vong khong no hoan toan théa mén quy tic Hiickel thi vong ndy con duge goi la
“di vong thom” hoic vong di vong thom. “Vong di vong no” dugc ding dé chi vong di
vong chi chira lién két don gitta cc canh ctia vong.

Trir khi c¢6 chi din khac, vong di vong duoc gén vai phén con lai c¢6 cong thic 1
thong qua nguyén tir cacbon hoic nguyén tir nito c6 sin bat ky bang cach thay thé hydro
trén nguyén tir cacbon hodc nguyén tir nito nay.

Hop chét theo sang ché c6 thé tén tai dudi dang mét hodc nhiéu chét déng phén 1ap
thé. Chét dong phéﬁ 1ap thé 1a cac chét déﬁg phan cé rcéiu tao gidng nhau nhung khéc
nhau vé cach sip xép cac nguyén tir ciia chiing trong khong gian va bao gbm chét ddng
phan dbi anh, chat déng phan khéng di quang, cic chat ddng phan cis- va trans- (con
duoc goi 1a chat dong phén' hinh hoc) va chit dong phéan khéng quay. Chit dong phén
khong quay la két qua cua su quay xung quanh lién két don bi han ché trong d6 rao can
quay i cao dé cho phép tach cac loai ddng phan nay. Chuyén gia c6 hidu biét trung binh
trong linh vuc k¥ thuit nay s& hiéu ring mot chit dong phan lap thé c6 thé hoat dong hon
va / hodc ¢6 thé cé céc tic dung c6 loi khi dwoc 1am gidu lién quan dén (cac) chat ddng
phén 18p thé khac hodc khi dugc tach khoi (cac) cht dong phan lap thé khéc. Ngoai ra,
chuyén gia c6 hiu biét trung binh trong linh vuc k¥ thuit niy biét céch tach, lam gidu va
/ hodc diéu ché chon loc cac chét déng phén lap thé nay. D& thao luén toan dién vé tit ca
cac khia canh cua chat déng phan lap thé, xem Ernest L. Eliel and Samuel H. Wilen,
Stereochemistry of Organic Compounds, John Wiley & Sons, 1994.
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Hop chét theo sang ché c6 thé tdn tai dudi dang mot hodc nhidu ddng phan céu tric
do su quay xung quanh lién két amit bi han ché (tic 13, C(=0)-N) c6 cong thirc 1. Sang
ché bao gbdm hdn hop chira ddng phan ciu tric. Ngoai ra, sing ché bao gbm hop chit
duoc lam giau trong mét chét dé)ng dang véi céac chét khac.

Sang ché bao gdm tit ca chit ddng phan l4p thé, ddng phén cdu triic va hdn hop clia
chiing & moi ty 1€ cling nhu cac dang déng vi nhu hgp chét doteri hoa.

Chuyén gia c¢6 hiéu biét trung binh trong linh vire k¥ thuit nay sé& hidu ring khong
phai tAt ca nito chta di vong déu c6 thé tao ra N-oxit vi nito cin mot cap cbd sin dé oxy
héa thanh oxit; chuyén gia c6 hidu biét trung binh trong Iinh vic k¥ thuit ndy s& hiéu
ring cac di vong chita nito nay c6 thé tao ra N-oxit. Chuyén gia c6 hidu biét trung binh
trong linh vuc k¥ thudt nay cling sé& hiéu ring amin bac ba c6 thé tao ra N-oxit. Cac
phuong phép téng hop dé diéu ché N-oxit clia cac di vong va amin béc ba la da biét o
boi chuyén gia c6 hiéu biét trung binh trong linh vuc k¥ thuit ndy, bao gdm budc oxy
héa di vong va amin bdc ba bing axit peroxy nhu peraxetic va axit m-cloperbenzoic
(MCPBA), hydro peroxit, alkyl hydroperoxit nhu z-butyl hydroperoxit, natri perborat, va
dioxiran nhu dimetyldioxiran. Cac phuong phép diéu ché N-oxit da dugc md ta rong rai
va dugc xem xét trong cdc tai liéu sing ché, xem, vi du: T.L. gilchrist trong
Comprehensive Organic Synthesis, vol. 7, pp 748-750, S. V. Ley, Ed., Pergamon Press;
M. Tisler va B. Stanovnik trong Comprehensive Heterocyclic Chemistry, vol. 3,
pp 18-20, A.J. Boulton va A.McKillop, Eds., Pergamon Press; M. R.Grimmett va
B.R.T.Keene trong Advances in Heterocyclic Chemistry, vol. 43, pp 149-161,
A. R. Katritzky, Ed., Academic Press; M. Tisler va B. Stanovnik trong Advances in
Heterocyclic Chemistry, vol. 9, pp 285-291, A.R. Katritzky va A.J. Boulton, Eds.,
Academic Press; vda G. W.H. Cheeseman va E.S. g. Werstiuk trong Advances in
Heterocyclic Chemistry, vol. 22, pp 390-392, A.R. Katritzky va A.J. Boulton, Eds.,
Academic Press.

Chuyén gia c6 hiéu biét trung binh trong linh vue k§ thuat nay hiéu ring vi trong
mdi truong va & cac diéu kién sinh 1y, mudi cia cac hop chét héa hoc & trang théi can

bang v&i cac dang khong phai mudi twong Ung cla chung, cac mudi c6 chung cong dung
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sinh hoc cia cac dang khong phai mubi. Do d6, nhiéu loai mubi cia hop chét c6 cong
thie 1 13 hitu ich dé phong ngtra bénh thuc vét-do ndm gdy bénh trén thuc vat (toc 1a
néng dung). Cac mubi ctia hop chat ¢ cong thiic 1 bao gbm cac mudi cong axit véi axit
vO co hoidc axit hitu co nhu axit hydrobromic, axit clohydric, axit nitric, axit phosphoric,
axit sulfuric, axit axetic, axit butyric, axit fumaric, axit lactic, axit maleic, axit malonic,
axit oxalic, axit propionic, axit salixylic, axit tartaric, axit 4-toluenesulfonic hodc axit
valeric. Néu hop chét c6 cong thirc 1 chira gdc axit nhwr axit carboxylic thi céc mudi cling
bao gdm céc mudi duoc tao ra tir bazo hiru co hoic bazo v6 co nhu pyridin, trietylamin
hodc amoniac, hodc amit, hydrua, hydroxit hodc cacbonat cta natri, kali, lithi, canxi,
magié hodc bari. Do d9, sang ché bao gé)m hop chét duoc chon tir cong thic 1, N-oxit va
mudi nong dung ctia ching.

Hop chét duoc chon tir cong thirc 1, chét dﬁ‘)ng phén lap thé, N-oxit, va mubi cua
ching thudng ton tai & nhiéu dang, do d6 cong thirc 1 bao gbm tit ca cac dang két tinh va
khéng két tinh cta hop chit ¢é cong thic 1. Cac dang khong két tinh bao gém cac
phuong 4n 1a chét rén nhu sip va gom ciing nhu cac phuong an 13 chét 1ong nhu dung
dich va vét liéu néng chay. Cac dang két tinh bao gém cac phuong an vé co ban 1a loai
tinh thé don va cac phuong 4n 12 hdn hop bao gom céc.da hinh (tc 13, cac dang két tinh
khac nhau). Thuit ngir “da hinh” dugc ding dé chi dang két tinh cu thé cia hop chét hoa
hoc ma c6 thé két tinh & cac dang két tinh khac nhau, cic dang nay cé su sép Xép va/hoac
su phu hop khac nhau gilta cac phén tir trong mang tinh thé nay. Mic du cac da hinh c6
thé ¢6 cing thanh phan héa hoc nhung ching ciing c6 thé_ khéc nhau vé thanh phan do sy
c6 mat hodc khong c6 mit ctia nudc d@)ng két tinh hodc céac phéan tr khéc, cé thé 1a lién
két yéu hoic manh trong mang tinh thé nay. Cac da hinh c6 thé khac nhau vé cac dic tinh
héa hoc, vt Iy va sinh hoc nhu hinh dang tinh thé, ty trong, d6 cing, mau séc, tinh én
dinh héa hoc, diém néng chay, do hit 4m, d6 lo limg, tbc d6 hoa tan va do kha dung sinh
hoc. Chuyén gia c¢6 hidu biét trung binh trong linh vure k¥ thuét nay sé& hidu ring da hinh
cta hop chat c6 cong thitc 1 ¢6 thé ¢6 tac dung c6 loi (tic 13, tinh phit hop dé diéu ché
cac ché phém ¢6 loi, cai thién hiéu sudt sinh hoc) so v6i da hinh khac hozc hdn hop gé)m

céc da hinh cia cing hop chét c6 cong thirc 1. Dang da hinh cu thé ctia hop chét c6 cong
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thire 1 ¢6 thé dwoc didu ché va phan lap bing cic phuong phap di biét d6i véi dbi véi
chuyén gia c6 hidu biét trung binh trong linh vuc k¥ thuat niy, bao gbm, vi du, két tinh
béng cach sir dung dung méi va nhiét 46 duoc chon.

Céc phuong 4n theo sang ché nhur dugc mé ta trong phan ban chit k§ thuat clia sang
ché bao gdm céac phuong an dugc mod ta dudi day. Trong cic phuong 4n dudi diy, cong
thirc 1 bao gdm chit ddng phén 1ap thé, N-oxit va mudi cia chiing, va vién din dén “hop
chat c¢6 cong thuc 17 bao gdm céc dinh nghia vé nhom thé dwoc néu trong phin Ban chat
k¥ thuat ctia sang ché trir khi duoc dinh nghia thém trong cac phuong 4n ndy.

Phuong 4n 1. Hop chit c6 cong thiic 1, trong d6 A 13 A-1, A-3 hoic A-4.

Phuong 4n 1a. Hop chét theo phuong 4n 1, trong d6 A 13 A-1 hoic A-3.

Phuong 4n 2. Hop chét theo phuong 4n 1, trong d6 A 13 A-1

Phuong 4n 3. Hop chét theo phuong 4n 1, trong d6 A 13 A-3.

Phuong 4n 4. Hop chit theo phuong 4n 1, trong d6 A 13 A-4.

Phuong 4n 5. Hop chét c¢6 cong thirc 1, trong d6 A 13 A-2.

Phwong 4n 6. Hop chét c6 cong thire 1 hoic phuong 4n bit ky trong s6 cac phuong
4n tir 1 dén 5, trong d6 Q 1a CRO.

Phuong 4n 7. Hop chét ¢6 cong thic 1 hodc phuong 4n bat ky trong sé céc phuong
antir 1 d&n 5, trong d6 Q 1a N.

Phuong 4n 8. Hop chét c6 cong thire 1 hoic phuong 4n bat ky trong s6 cac phuong
antir 1 dén 7, trong do Y la CR72R7b hodc O.

Phuong 4n 9. Hop chét ¢6 cong thirc 1 hodc phuong an bat ky trong s6 cac phuong
an tir 1 dén 7, trong d6 Y 12 CR7aR7b orNRS,

Phuong 4n 10. Hop chét theo phuong 4n 8 hoic 9, trong d6 Y 1a CR7aR7b,

Phuong 4n 11. Hop chét theo phuong 4n 8, trong d6 Y 12 O. -

Phuong 4n 12. Hop chét theo phuong 4n 9, trong d6 Y 1a NRS.

Phuong 4n 13. Hop chit ¢6 cong thitc 1 hodc phuong 4n bét ky trong sb cac phuong

antir 1 dén 12, trong d6 W 13 O.
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Phuong 4n 14. Hop chit c6 cong thiic 1 hoic phuong 4n bt ky trong s6 cac phuong
antir 1 dén 12, trong d6 W 13 S.

Phuong 4n 15. Hop chit c6 cong thirc 1 hoic phuong 4n bét ky trong s6 cac phuong
an tir 1 dn 14, trong @6 R1 va RZ mbi doc 1ap 12 halogen, xyano, hydroxy,
nitro, amin, C1-C3 alkyl, C1-C3 haloalkyl, Cp-C4 alkenyl, C-Cy4 |
haloalkenyl, C-Cy4 alkynyl, Co-Cy4 haloalkynyl, C7-C4 xyanoalkyl, C3-C6
xycloalkyl, C3-Cg haloxycloalkyl, C4-Cg xycloalkylalkyl, C2-C4 alko'xyalkyl,
C1-Cjy alkoxy, C1-C3 haloalkoxy, C»-C4 alkenyloxy, Cp-C4 haloalkenyloxy,
Cy-Cyalkynyloxy, C-Cy4 haloalkynyloxy, C»-C4 xyanoalkoxy, C3-Cg
xycloalkoxy, C4-Cg xycloalkylalkoxy, C-C4 alkoxyalkoxy, C1-C3 alkylthio,
C1-C3 haloalkylthio, C1-C3 alkylsulfinyl, C1-C3 haloalkylsulfinyl, C1-C3
alkylsulfonyl hodc C1-C3 halo alkylsulfonyl.

Phuong 4n 16. Hop chét theo phuong 4n 15, trong d6 mdi R1 va R2 doc lap 1a
halogen, xyano, C1-C3 alkyl, C1-C3 haloalkyl, C»-Cy4 alkenyl, C-C4
haloalkenyl, C»-C4 xyanoalkyl, C9-C4 alkoxyalkyl, C1-C3 alkoxy, C1-C3
haloalkoxy, Cp-Cy4 alkenyloxy, C-C4 haloalkenyloxy, C2-C4'Xyanoalkoxy,
Cp-C4 alkoxyalkoxy, C1-C3 alkylthio, C1-C3 haloalkylthio, C1-C3
alkylsulfinyl, C1-C3 haloalkylsulfinyl, C1-C3 alkylsulfonyl hodc C1-C3 halo
alkylsulfonyl. |

Phuong 4n 17. Hop chét theo phuong 4n 16, trong 6 R1 va R2 mdi doc lap 1a
halogen, xyano, C1-C3 alkyl, C1-C3 haloalkyl, Cp-C4 alkoxyalkyl, C1-C3
alkoxy, C1-C3 haloalkoxy, C-C4 alkenyloxy, C-C4 haloalkenyloxy, C2-Cy4
alkoxyalkoxy hodc C1-C3 alkylthio.

Phuong 4n 18. Hop chét theo phuong 4n 17, trong d6 R1 va R2 mi doc 1ap 1a
halogen, xyano, C1-C3 alkyl, C1-C3 haloalkyl, C1-C3 alkoxy, C1-C3
haloalkoxy hodc C1-C3 alkylthio.
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Phwong 4n 19. Hop chét theo phuong 4n 18, trong d6 R1 va R2 méi doc 14p 1a
halogen, xyano, metyl, halometyl, metoxy hodc halometoxy.

Phuong 4n 20. Hop chétr theo phuong 4n 19, trong d6 R1 va RZ méi doc lap 1a Br, Cl,
F, metyl, triflometyl, metoxy hoac triflometoxy.

Phuong 4n 21. Hop chét theo phwong 4n 20, trong d6 R1 va R2 mébi doc 1ap 1a CL, F
hodc metyl.

Phuong 4n 22. Hop chit theo phwong 4n 21, trong d6 R! va R2 mbi doc 1ap 1a Cl
hoic F.

Phuong 4n 23. Hop chét theo phuong 4n 22, trong d6 Rl vaR21ambiF.

Phuong 4n 24. Hop chét c6 cong thitc 1 hodc phuong 4n bat ky trong sé cac phuong
antlr 1 dén 23, trong d6 R3 1a H, C1-Czalkyl, Cp-C4 alkylcacbonyl hodc Cs-
C4 alkoxycacbonyl.

Phuong 4n 25. Hop chét theo phuong 4n 24, trong d6 R3 1a H, metyl, metylcacbonyl
hodc metoxycacbonyl.

Phuong 4n 26. Hop chét theo phuong 4n 25, trong @6 R3 1a H hodc metyl.

Phuong 4n 27. Hop chét theo phuong 4n 26, trong d6 R31aH.

Phuong 4n 28. Hop chét ¢ cong thiic 1 hoic phuong 4n bat ky trong s6 cac phuong
an tir 1 dén 27, trong do R4 1a metyl, metoxy, etoxy, metylamin hodc
dimetylamin.

Phuong 4n 29. Hop chét theo phuong 4n 28, trong d6 R4 1a metyl, metoxy hoic
etoxy.

Phuong 4n 30. Hop chét theo phuong 4n 29, trong d6 R4 1a metoxy.

Phuong 4n 31. Hop chit c6 cong thiic 1 hojc phuong an bat ky trong s6 cac phuong
an tir 1 dén 30, trong d6 mdi RS doc lap 1a halogen, xyano, metyl hodc
metoxy.

Phuong 4n 32. Hop chit theo phuong 4n 31, trong d6 mdi R5 dbc 13p 14 halogen hoic
metyl.
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Phuong 4n33. Hop chit theo phuong 4n 32, trong d@6 mdi RS 1a metyl.

Phwong 4n 34. Hop chét c6 cong thirc 1 hoic phuong 4n bat ky trong s6 cac phwong

antir 1 dén 33, trong do n bing 0 hoic 1.

Phuong 4n 35. Hop chét theo phuong 4n 34, trong dé n bing 0.

Phuong 4n 36. Hop chit c6 cong thirc 1 hodc phuong 4n bat ky trong s6 cac phuong

4n tir 1 dén 35, trong do ROIAH, halogen, nitro, amin, C1-Cg alkyl, C1-Cg
haloalkyl, C-Cg alkenyl, C»-Cg haloalkenyl, C»-Cg alkynyl, C2-Cg
haloalkynyl, C2-Cg alkoxyalkyl, C1-Cg alkoxy, C1-Cg haloalkoxy, C7-Cg
alkenyloxy, C»-Cg haloalkenyloxy, Co-Cgalkynyloxy, C-Cg haloalkynyloxy,
Cy-Cg alkoxyalkoxy, C1-Cg alkylthio, C1-Cg haloalkylthio, C1-Cg
alkylsulfinyl, C1-Cg haloalkylsulfinyl, C1-Cg alkylsulfonyl, C1-Cg halo
alkylsulfonyl, -ZC (=0) V, CR10a=NOR10b, ON=CR11aR11b,
CR12a=NNRI2bR12¢ hoge -L-J.

Phuong an 37. Hop chét theo phuong an 36, trong do RO1aH, halogen, nitro, amin,

C1-Cg alkyl, C1-Cg haloalkyl, C-Cg alkenyl, C2-Cg haloalkenyl, Co-Cg
alkynyl, C»-Cg haloalkynyl, C2-Cg alkoxyalkyl, C1-Cg alkoxy, C1-Cg
haloalkoxy, C-Cg alkenyloxy, Co-Cg haloalkenyloxy, C2-Cgalkynyloxy,
C7-Cg haloalkynyloxy, C2-Cg alkoxyalkoxy, C1-Cg alkylthio, C1-Cg
haloalkylthio, -ZC (=0) V, CR10a=NOR10b, CR122=NNRI2bR12¢ hozc -L-
J.

Phuong 4n 38. Hop chit theo phuong 4n 37, trong d6 RO 12 H, halogen, nitro, amin,

C1-Cg alkyl, C1-Cg haloalkyl, C>-Cg alkenyl, C7-Cg haloalkenyl, C2-Cg
alkynyl, C>-Cg haloalkynyl, C1-Cg alkoxy, C1-Cg haloalkoxy, C2-Cg
alkenyloxy, Co-Cg haloalkenyloxy, Co-Cgalkynyloxy, C2-Cg haloalkynyloxy,

C1-Cg alkylthio, C1-Cg haloalkylthio, CR102=NOR10b hozc -L-J.
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Phuong 4n 39. Hop chét theo phurong 4n 38, trong d6 RO 1a H, halogen, amin, C1-C3
alkyl, C1-C3 haloalkyl, C1-C3 alkoxy, C1-C3 haloalkoxy, Cy-C4 alkenyloxy,
C»-C4 haloalkenyloxy, CR102=NOR10b hosc -L-J.

Phuong 4n 40. Hop chit theo phuong 4n 39, trong dsRO1aH, halogen, amin, C1-C3
alkyl, C1-C3 haloalkyl, C1-C3 alkoxy, C1-C3 haloalkoxy, CR10a=NOR10b
hoic -L-J.

Phuong én 40a. Hop chit theo phuong 4n 40, trong d6 RO 1aH, Br, Cl, I, amin,
metyl, i-propyl, triflometyl, CHF, CHF 7, metoxy, etoxy, i-propyloxy,
triflometoxy, CHpFO, CHF,0, CH=NOCH3, CH=NOCH,CH3s,

Phuong éan 41. Hop chit theo phuong an 40a, trong do6 R6 12 H, Br, Cl, I, amin,
metyl, i-propyl, triflometyl, CHF», metoxy, etoxy, i-propyloxy, triflometoxy,
CHF,0, CH=NOCH3, CH=NOCH7CH3s, C (CH3) =NOCH3 hoic -L-J.

Phuong an 41a. Hop chit theo phuong 4n 41, trong d6 RO 1a H, Br, Cl, I, amin,
metoxy, etoxy, i-propyloxy, triflometoxy, CHF0O, C (CH3) =NOCH3 hodc -
L-J. |

Phuong an 42. Hop chit theo phuong an 41, trong d6 RO 14 H, Br, CL, I, amin,
metoxy, etoxy, i-propyloxy, triflometoxy, C (CH3) =NOCH3 hodc -L-J.

Phuong an 43. Hop chit theo phuong an 42, trong dé RO 1a H, Br, Cl, amin, metoxy,
etoxy ori-propyloxy.

Phuong an 44. Hop chat theo phuong an 43, trong 46 R6 12 H, Br, Cl, amin hoic
metoxy.

Phuong an 45. Hop chit ¢6 cong thic 1 hoic phuong an bat ky trong s6 cac phuong
an tir 1 Gén 44, trong d6 R721aH, hydroxy, halogen, xyano, metyl, halometyl,
metoxy hodc halometoxy.

Phuong 4n 46. Hop chit theo phuong 4n 45, trong d6 R72 13 H, halogen, metyl hoic

metoxy.
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Phuwong 4n 47. Hop chét theo phuong an 46, trong d6 R72 13 H hoic metyl.

Phuong an 48. Hop chat theo phuong an 47, trong d6 R72 13 H.

Phuong 4n 49. Hop chét c6 cong thirc 1 hoic phﬁ’ong 4n bt ky trong sb cac f)huo*ng
an tir 1 dén 48, trong dé R7b 13 H, metyl, halometyl, metoxy hodc halometoxy.

Phwong 4n 50. Hop chét theo phuong an 49, trong 6 R7Y 1a H, metyl hoic metoxy.

Phuong 4n 51. Hop chét theo phuong 4n 50, trong d6 R7b 13 H hodc metyl.

Phuong 4n 52. Hop chit theo phwong 4n 51, trong d6 R70 1a H.

Phuong 4n 53. Hop chit ¢6 cong thirc 1 hoic phuong 4n bat k¥ trong s cac phuong
an tir 1 dén 44, trong d6 R8 13 H, metyl, halometyl hoic metylcacbonyl.

Phuong 4n 54. Hop chét theo phuong 4n 53, trong d6 R8 13 H hoic metyl.

Phuong 4n 55. Hop chit theo phuong 4n 54, trong d6 R81aH.

Phuong 4n 56. Hop chét ¢ cong thire 1 hodc phuong 4n bét ky trong sé cac phuong
4n tir 1 dén 55, trong d6 Z 1a lién két truc tiép, O, NH, CHy hoic CH (OCH3).

Phuong 4n 57. Hop chét theo phuong 4n 56, trong d6 Z 12 lién két truc tiép, O hodc
CHj. _

Phuong 4n 58. Hop chét theo phuong 4n 57, trong d6 Z 1a lién két truc tiép.

Phuong 4n 59. Hop chit theo phuong 4n 57, trong d6 Z 12 O.

Phuong 4n 59a. Hop chit theo phuong 4n 57, trong d6 Z 1a CHp.

Phuong 4n 60. Hop chét c6 cong thiic 1 hoic phuong 4n bat ky trong sé cac phuong
4n tir 1 dén 59, trong d6 R9, R10b, R11a y3 R12¢ 13 méi H, C-C3 alkyl, C1-
C3 haloalkyl, C2-C4 alkenyl, C»-Cy4 haloalkenyl hodc Cp-Cy4 alkynyl.

Phuong 4n 61. Hop chét theo phwong 4n 60, trong d6 RY, R10b Rllayy RIZ2c 13
mdi H, C1-C3 alkyl, C1-C3 haloalkyl, C>-C4 alkenyl hodc C2-C4
haloalkenyl.

Phuong 4n 62. Hop chét theo phuong 4n 61, trong d6 R9, R10b rlla vy R12¢ |3
mdi H, metyl, etyl hoic Cp-C4 alkenyl.
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Phuong 4n 63. Hop chit theo phuong 4n 62, trong 6 R9, R10b, R11a va R12¢ 13
mdi H hoic metyl.

Phuong 4n 64. Hop chét theo phuong 4n 63, trong d6 R9, R10b, R11a va R12¢ 13
mbi H.

Phuong 4n 65. Hop chét theo phuong 4n 63, trong d6 R9, R10b R11ava R12¢ 13
mdi metyl.

Phuong 4n 66. Hop chit c6 cong thirc 1 hodc phuong 4n bt k¥ trong s6 cac phuong
4n tir 1 dén 65, trong do R10a, R11b, R12a v3 R12b m3i doc 1ap 14 H, metyl
hodc halometyl.

Phuong 4n 67. Hop chat theo phuong 4n 66, trong d6 R10a, R11b R12a y3 R12b
mbi doc 1ap 1a H hodc metyl.

Phuong 4n 68. Hop chét theo phuong 4n 67, trong d6 R10a r11b R12ay3R12b 3
méi H. '

Phuong 4n 69. Hop chit theo phuong 4n 68, trong d6 R10a R11b R12ay3 R12b 13
mdi metyl.

Phuong 4n 70. Hop chit ¢ cong thiic 1 hoic phuong dn bat ky trong sb cac phuong
an tir 1 dén 69, trong d6 L 1a lién két truc tiép, CHp, O, S, NR13, OCH»,
CH»O hoéc C (=0).

Phuong 4n 71. Hop chit theo phuong 4n 70, trong d6 L 14 lién két truc tiép, CHp, O,

" OCHy, CH30 hoic C (=O).

Phuong 4n 72. Hop chét theo phuong 4n 71, trong d6 L 13 lién két truc tiép, CHp, O,
OCH> hoic CH,0.

Phuong 4n 73. Hop chét theo phuong 4n 72, trong d6 L 14 lién két truc tiép, O hodc
OCHy.

Phuong 4n 74. Hop chét theo phuong 4n 72, trong d6 L 12 lién két truc tiép.

Phuong 4n75. Hop chit theo phuong 4n 72, trong d6 L 13 CH».

Phuong 4n 76. Hop chét theo phuwong 4n 72, trong d6 L 1a O.
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Phuong 4n 77. Hop chét theo phuong 4n 72, trong @6 L 13 OCH» hogc CH>O.
Phuong 4n 78. Hop chét c6 cong thirc 1 hoic phuong 4n bat ky trong s6 céc phuong
4n tir 1 dén 797, trong d6 J dugc chon tir J-1 dén J-71 nhu duge md ta trong »

phu muc A
Phumuc A
5 14 5 14 5 2
®R™) ®R™), R —N R
_(')/\\/\ 4 ) ) —I}I/\\/\ 4 ’ ) ——$—/\\/\( " 5 _9\/) ’ 5
§§y> b§v> h§v>4 5o
2 2 2
4
J-1 J-2 J-3 J-4
2 14 2 14 5 5
N R™) N, ,R™) R! R4
——?\§ X b _—NL % ) > -_(ID/Q\/\)(4 4-)X 2 _§/\\/>(4 )X b
=~ =~
5 5 2I§N 2§N
4 4
J-5 J-6 J-7 J-8
2 2
5 14 14 14
N ®*, 9/%0{ x §/]\\I/ (R ITI/I\I\/>(R X
| \) —_— —_ N —_
— 4 H 2 ~ 2 >
§N) SIQN 5'\N 5§N
4 4 4
J-9 J-10 J-11 J-12
2 14 2 14 5 , 3
?/\\\/\N(R )x §/\\K;IR x 4 ITI /\\/ (R14)x 1}1/1\1/ (R14)x
- E) . 5 — N ]. 5 _.‘\) 4 5
/ /
5 ‘Q 5 §N '%N/ | N~
4 4 2 5
J-13 J-14 J-15 J-16
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5 14 5 14
A\, R A, R™)
TRy R
T
3 3
J-18 J-19
0/5\ Ry > R
S
2 N ? NJ
3 2
3
J-22 J-23
5 5
14 1
®'" R
_.A/) N e
2I§N ’ §N
3 3
J-26 J-27
5 L 2
4N/\/(R )x NN R
—- N — /N
2 4
J-30 J-31
B o
—\ 2 _0O_ R
-—!—j4 X. ’ 1/4 ’
0 1
1 5 1 5
J-34 J-35
2 3N R4 0 3N R
10 5 10 5
J-38 J-39
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(0]
J-41 J-42 J-43
) 2 (RM)X (RM)x ) (R14)x
1}1%\/‘{\13 IN/\/ﬂ IN/\/N
— . G R
) ] g
J-45 J-46 J-47
4 R 4 R, 2 o4
3 /\/ 3 /\/ (R™)x
A /] N ;]5 3¥4¢7%>1
I H i > P
N ) Sx 4\)
1 1
J-49 J-50 J-51
2 pl4 14 14
Ry R R
R R AT
4 \/O ——\J
J-53 J-54 J-56
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Yo Vo 1 §/\ 751 9 7
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J-58 J-59 J-60
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J-62 J-63 J-64 J-65
®y 14
1 R4 ®R™
[\/(R 4))( H] \/\/( )X B _ b s [\ ~ . 5
- % 0
J-66 J-67 J-68 J-69
R,
N (RM)X va ‘_“K\é )
<
N ~o
J-70 J-71

trong d6 lién két néi dwoc ndi véi L thong qua nguyén tir cacbon hodc nguyén tir
nito ¢6 sin bét ky cta vong da dugc mo ta; va x béng 0, 1, 2 hoic 3.

Phuong an 79. Hop chét theo phuong an 78, trong d6 J 1a J-4, J-5, J-6, J-7, J-8, J-9,
J-18,J-19, J-20, J-21, J-22, J-23, J-24, J-25, J-26, J-27, J-34, J-35, J-36, J-37,
J-38, J-56, J-57, J-58, J-59, J-60, J-61, J-63, J-64, J-65, J-66, J-67, J-69 hodc J-
70.

Phuong an 80. Hop chét theo phuong an 79, trong d6 J 1a J-4, J-5, J-6, J-22, J-23,
J-24,J-35, J-36, J-37, J-38, J-57, J-58, J-63, J-64, J-65, J-66, J-67, J-69 hodc J-
70.

Phuong 4n 81. Hop chét theo phwong 4n 80, trong d6 J 14 J-6, J-22, J-35, J-37, J-58,
J-64, J-65, J-66, J-67, J-69 hodc J-70.

Phuong 4n 82. Hop chét theo phuong 4n 81, trong d6 J 1a J-35.

Phuong 4n 83. Hop chét theo phuong 4n 81, trong d6 J 1a J-58.

Phuong 4n 84. Hop chét theo phuong 4n 81, trong d6 J 12 J-66.

Phuong 4n 85. Hop chat theo phuong 4n 81, trong d6 J 14 J-67.

Phuong an 86. Hop chét theo phuong 4n 81, trong d6 J 1a J-69.

Phuong 4n 87. Hop chit theo phuong 4n 81, trong d6 J 13 J-70.
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Phuong 4n 88. Hop chit theo phuong 4n 81, trong d6 J 1a J-65, J-66 hogc J-67.

Phuong 4n 88a. Hop chit theo phuong 4n 88, trong d6 J 13 J-66 hoic J-67.

Phwong 4n 89. Hop chét theo phuong 4n bt ky trong s6 cac phuong 4n 78 dén 88a,
trong do x bfmg 0, 1 hodc 2. A

Phwong 4n 89a. Hop chét theo phuong 4n 89, trong d6 x bang 0 hoic 1.

Phuong 4n 90. hop chét theo phuong 4n bét ky trong s cac phuong 4n 89 hoic 89a,
trong d6 x bang 0.

Phuong 4n 91. Hop chit c6 cong thitc 1 hodc phuong an bét ky trong s§ cac phuong
an tr 1 dén 89, trong d6 mdi R14 doc 14p 1a halogen, xyano, C1-Cy4 alkyl, C1-
C4 haloalkyl, C1-Cy4 alkoxy, C1-Cy4 haloalkoxy hoic C (=O) ORI5.

Phuong 4n 92. Hop chét theo phwong 4n 91, trong d6 mdi R14 doc 1ap 1a halogen,
xyano, metyl, halometyl, metoxy, halometoxy hodc C (=O) ORI5.

Phuong 4n 93. Hop chét theo phuong 4n 92, trong d6 mdi R14 doc 1ap 12 halogen,
metyl, metoxy hoidc C (=O) ORI5.

Phuong 4n 94. Hop chit theo phuong 4n 93, trong d6 mdi R14 doc 14p 1a halogen,
metyl hodc C (=0) OR15. \

Phuong 4n 95. Hop chit theo phuong 4n 94, trong d6 mdi R14 doc 14p 12 halogen
hoic metyl. '

Phuong 4n 95a. Hop chét theo phuong 4n 95, trong d6 mdi R14 doc 14p 1a Br, Cl, F
hodc metyl. '

Phwong 4n 96. Hop chit ¢6 cong thirc 1 hodc phuong 4n bét ky trong s cac phuong
an tir 1 dén 94, trong d6 mdi R15 doc 1ap 1a C1-C3 alkyl, C1-C3 haloalkyl
hoac xyclopropyl.

Phuong 4n 97. Hop chét theo phuong 4n 96, trong d6 mdi R15 doc lap 1a C1-C3
alkyl hodc C1-C3 haloalkyl.
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Phuong 4n 98. Hop chit theo phwong 4n 97, trong d6 mdi R13 doc 1ap 12 metyl hoic
etyl.
» Phwong 4n 99. Hop chét theo phwong 4n 98, trong d6 mdi R15 13 metyl.

Céc phuong 4n ciia sang ché bao gdm cac phuong 4n 1-99 néu trén cling nhu cac
phuong 4n khac bét ky duoc mé ta trong ban mo ta nay c6 thé dugc két hop theo cach bét
k¥, va phdn mé ta cac bién trong cic phuong 4n nay khong chi lién quan dén hop chét c6
cong thire 1 ma con lién quan dén hop chit ban dau va hop chit trung giah hiru ich dé
didu ché hop chit c6 cong thirc 1. Ngoai ra, cic phuong 4n ciia sdng ché bao gbm cac
phuong 4n 1-99 néu trén ciing nhur cac phuong 4n khéc bat ky dugc mé ta trong ban mo
ta nay va két hop bét ky ctia ching lién quan dén ché phdm va phuong phép theo sang
ché.

Két hop cac phuong an 1-99 dugc minh hoa béi:

Phuong 4n A. Hop chit c6 cong thic 1, trong d6

A la A-1, A-3 hodc A-4;

Q1la CRS;

Y 1a CR7aCR7b;

W1ao;

R1 va R2 mdi ddc 1ap 1a halogen, C1-C3 alkyl, C1-C3 haloalkyl, C7-Cq
alkoxyalkyl, C1-C3 alkoxy, C1-C3 haloalkoxy, Cp-Cy4 alkenyloxy, C2-C4
haloalkenyloxy, Cp-C4 alkoxyalkoxy hodc C1-C3 alkylthio;

R3 1a H, metyl, metylcacbonyl hodc metoxycacbonyl;

R4 12 metyl, metoxy, etoxy, metylamin hoic dimetylamin;

mdi RS ddc 14p 1a halogen hodc metyl;

RO1aH, halogen, nitro, amin, C1-Cg alkyl, C1-Cg haloalkyl, C-Cg alkenyl, Co-
Cg haloalkenyl, Cp-Cg alkynyl, C2-Cg haloalkynyl, Cp-Cg alkoxyalkyl, C1-
Cg alkoxy, C1-Cg haloalkoxy, Cy-Cg alkenyloxy, Cp-Cg haloalkenyloxy,
Cp-Cgalkynyloxy, Co-Cg haloalkynyloxy, C»-Cg alkoxyalkoxy, C1-Cg
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alkylthio, C1-Cg haloalkylthio, -ZC (=0) V, CR102=NOR10b,
CRIZazNNRlszIZC ho#c -L-T;

R7a1aH, halogen, metyl hodc metoxy;

R7Y 13 H hoic metyl;

Z 14 lién két truc tiép, O, NH, CHp hoic CH (OCH3) ;

R, R10b va R12¢ 13 mdi H, C1-C3 alkyl, C1-C3 haloalkyl, C3-Cy4 alkenyl hodc
Cy-C4 haloalkenyl;

R10a R12a v3 R12b méi doc 1ap 1a H, metyl hoic halometyl;

L 13 lién két truc tiép, CHp, O, OCHy hoic CH,O;

J duge chon tir J-1 dén J-71

2
S nl4 Sl S 14 14y
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X, X
/- s — N1
SQN/ =/
4 2
I-14 J-15
5 1 5 14
®' ®!
_?:7 . _N:§ .
) N s 2 Sy
3 3
J-18 J-19
50 1 5
0 R e ®RI4,
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O
1-62 J-63 J-64 J-65
Ry 14
R ®' Y Ry
_D/(”"\(fx’@’%’
J-66 J-67 J-68 7-69
\&/\5 X 3 K\é X /‘
0 '\O
J-71
J-70

trong d6 lién két nbi duoc ndi v6i L thong qua nguyén tir cacbon hodc nguyén tir
nito c6 sin bét ky cta vong da dugc mo ta; va x b?mg 0, 1, 2 hodc 3;
mdi R14 doc 1ap 1a halogen, metyl, metoxy hodc C (=O) ORI5; va
mdi R15 doc 1ap 1a C1-C3 alkyl, C1-C3 haloalkyl hodc xyclopropyl.
Phuong 4n B. Hop chét theo phuong 4n A, trong d6
AlaA-1;
R! va R2 mdi doc 14p 12 Br, Cl, F, metyl, triflometyl, metoxy hodc triflometoxy;
R3 13 H hoic metyl;
R4 1a metyl, metoxy hoéc etoxy;

mdi RS 13 metyl;
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RO 13 H, halogen, amin, C1-C3 alkyl, C{-C3 haloalkyl, C1-C3 alkoxy, C1-C3
haloalkoxy, C2-C4 alkenyloxy, C2-Cy haloalkenyloxy, CR10a=NOR10b
hodc -L-J;

R72 13 H hoic metyl;

R’ 1aH hodc metyl;

R10b 13 H, metyl, Cy-Cy alkenyl hodc C-Cy haloalkenyl;

Rl 02 13 H hoac metyl;

L 14 lién két truc tiép, O hodc OCHpy;

JlaJ-6,J-22,J-35,7J-37, J-58, J-64, J-65, J-66, J-67, J-69 hodc J-70; va

mdi R14 dsc 1ap 1a halogen hodc metyl. 7

Phurong 4n C. Hop chat theo phuong 4n B, trong d6

R! va R2 mdi doc lap 1a Cl, F hodc metyl;

R31aH;

R4 12 metoxy;

n bing 0;

RO 1a H, Br, CL, I, amin, metyl, i-propyl, triflometyl, CHyF, CHF», metoxy, etoxy,
i-propyloxy, triflometoxy, CH>FO, CHF>O, CH=NOCH3,
CH=NOCH;CH3, C (CH3) =NOCH3 hodc -L-J;

R721aH;

R7b 13 H; va

J1aJ-65, I-66 hodc J-67.

Phuong 4n D. Hop chét theo phuong én C, trong d6

R! va RZ mdi doc lap 1a Cl hoic F;

R6 1a H, Br, Cl, I, amin, metoxy, etoxy, i-propyloxy, triflometoxy, CHF7O, C
(CH3) =NOCH3 hodc -L-J;
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J1a J-66 hodc J-67,
X béng 0, 1 hodc 2; va
R14 13 Br, Cl, F hoic metyl.
Phuong 4n E. Hop chiét theo phuong 4n D, trong d6
R! va RZ 1a mdi F; va
R6 13 H, Br, Cl, amin, metoxy, etoxy hodc i-propyloxy.
Céc phuong 4n cu thé bao gbm hop chét c6 cong thiic 1 dugc chon tir nhém bao
gom:
metyl N-[[5-[1- (2, 6-diflo-4-nitrophenyl)-1H-pyrazol-3-yl]-2-metyl-
phenyl]metyl]carbamat (Hop chat 1) ;
metyl N-[[5-[1- (2, 6-diflo-4-metoxyphenyl)-1H-pyrazol-3-yl]-2-metyl-
phenyl]metyl]carbamat (Hop chit 3) ;
metyl N-[[5-[1- (2, 6-diflophenyl)-1H-pyrazol-3-yl]-2-metylphenyl]-
metyl]carbamat (Hop chit 4) ;
metyl N-[[5-[1- (4-amin-2, 6-diflophenyl)-1H-pyrazol-3-yl]-2-metyl-
phenyl]metyl]carbamat (Hop chit 5) ;
metyl N-[[5-[1- (4-clo-2, 6-diflophenyl)-1H-pyrazol-3-yl]-2-metyl-
phenyl]metyl]carbamat (Hop chit 6) ;
metyl N-[[5-[1- (4-brom-2, 6-diflophenyl)-1H-pyrazol-3-yl]-2-metyl-
phenyl]metyl]carbamat (Hop chit 7) ;
metyl N;[[S-[I- (2, 6-diflo-4-iodophenyl)-1H-pyrazol-3-yl]-2-
metylphenyljmetyl}carbamat (Hop chit 8) ;
metyl N-[[5-[1- (2, 6-diflo-4-hydroxyphenyl)-1H-pyrazol-3-yl]-2-metyl-
phenyl]metyl]carbamat (Hop chét 10) ;
metyl N-[[5-[1- (4-etoxy-2, 6-diflophenyl)-1H-pyrazol-3-yl]-2-metyl-
phenyl]metyl]carbamat (Hop chat 11) ;
metyl N-[[5-[1-[4- (xyclobutyloxy)-2, 6-diflophenyl]-1H-pyrazol-3-yl]-2-
metylphenyl]metyl]carbamat (Hop chét 13) ; |
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metyl N-[[5-[1-[2, 6-diflo-4- (1-metyletoxy) phenyl]-1H-pyrazol-3-yl]-2-
metylphenyl]metyl]carbamat (Hop chét 14) ;
metyl N-[[5-[1-[4- (diflometoxy)-2, 6-diflophenyl]-1H-pyrazol-3-yl]-2-
metylphenyl]metyl]carbamat (Hop chét 15) ;
metyl N-[[5-[1-[2, 6-diflo-4- (2-propyn-1-yloxy) phenyl]-1H-pyrazol-3-
yl]-2-metylphenyl]metyl]carbamat (Hop chét 30) ;
metyl N-[[5-[1- (2, 6-diflo-4-metoxyphenyl)-1H-pyrazol-3-yl]-2-metyl-
phenyl]metyl]jcarbamat (Hop chit 33) ;
metyl N-[[5-[1- (4-xyclopropyl-2, 6-diflophenyl)-1H-pyrazol-3-yl]-2-
~ metylphenyl]metyl]carbamat (Hop chit 41) ;
metyl N-[[5-[1-[4-[ (1, 1-dimetyletyl) thio]-2, 6-diflophenyl]-1H-pyrazol-
3-yl]-2-metylphenyl]metyl]carbamat (Hop chét 42) ;
metyl N-[[5-[1-[4-[ (diflometyl) thio]-2, 6-diflophenyl]-1H-pyrazol-3-yl]-
2-metylphenyl]metyl]carbamat (Hop chat 43) ;
metyl N-[[5-[1- (4-etynyl-2, 6-diflophenyl)-1H-pyrazol-3-yl]-2-metyl-
phenyl]metyl]carbamat (Hop chit 53) ;
vmetyl N-[[5-[1-[2, 6-diflo-4- (1-metyletyl) phenyl]-1H-pyrazol-3-yl]-2-
metylphenyl]metyl]carbamat (Hop chit 63) ;
~metyl N-[[5-[1-[2, 6-diflo-4- (triflometyl) phenyl]-1H-pyrazol-3-yl]-2-
metylphenyl]metyl]carbamat (Hop chit 64) ;
metyl N-[[5-[1- (2, 6-diclo-4-xyclopropylphenyl)-1H-pyrazol-3-yl]-2-
metylphenyl]metyl]carbamat (Hop chit 65) ;
metyl N-[[5-[1-[4- (xyclopropyloxy)-2, 6-diflophenyl]-1H-pyrazol-3-yl]-
2-metylphenyl]metyl]carbamat (Hop chat 66) ;
metyl N-[[5-[1- (2, 6-diflo-4-formylphenyl)-1H-pyrazol-3-yl]-2-metyl-
phenyl]metyl]carbamat (Hop chit 67) ;
metyl N-[[5-[1- (4-axetyl-2, 6-diflophenyl)-1H-pyrazol-3-yl]-2-
metylphenyl]metyl]carbamat (Hop chét 68) ;
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metyl 3, 5-diflo-4-[3-[3-[[ (metoxycacbonyl) amin]metyl]-4-metyl-
phenyl]-1H-pyrazol-1-yl]benzoat (Hop chit 70) ;
metyl N-[[5-[1-[2, 6-diflo-4- (hydroxymetyl) phenyl]-1H-pyrazol-3-yl]-2-
metylphenyl]metyl]carbamat (Hop chat 71) ;
metyl N-[[5-[1-[2, 6-diflo-4- (triflometoxy) phenyl]-1H-pyrazol-3-yl]-2-
metylphenyl]metyl]carbamat (Hop chat 78) ;
metyl N-[[5-[1-[2, 6-diflo-4-[1- (metoxyimino) etyl]phenyl]-1H-pyrazol-
3-yl]-2-metylphenyl]metyl]carbamat (Hop chét 83) ;
metyl N-[[5-[1-[4- (diflometyl)-2, 6-diflophenyl]-1H-pyrazol-3-yl]-2-
metylphenyl]metyl]carbamat (Hop chét 87) ;
metyl N-[[5-[2-[2, 6-diflo-4- (1-metyletyl) phenyl]-2H-1, 2, 3-triazol-4-
yl]-2-metylphenyl]metyl]carbamat (Hop chét 108) ;
metyl N-[[5-[2- (4-amin-2, 6-diflophenyl)-2H-1, 2, 3-triazol-4-ylI]-2-
metylphenyl]metyl]carbamat (Hop chét 115) ;
metyl N-[[5-[2- (4-clo-2, 6-diflophenyl)-2H-1, 2, 3-triazol-4-yl]-2-metyl-
phenyl]metyl]carbamat (Hop chat 117) ;
metyl N-[[5-[2- (2, 6-diflo-4-nitrophenyl)-2H-1, 2, 3-triazol-4-yl]-2-
metylphenyl]metyl]carbamat (Hop chdt 118) ;
metyl N-[[5-[1- (4-clo-2, 6-diflophenyl)-1H-1, 2, 3-triazol-4-yl]-2-metyl-
phenyl]metyl]carbamat (Hop chat 121) ;
metyl N-[[5-[1- (4-amin-2, 6-diflophenyl)-1H-1, 2, 3-triazol-4-yl]-2-
metylphenyl]metyl]carbamat (Hop chat 131) ; va
metyl N-[[5-[1- (2, 6-diflo-4-nitrophenyl)-1H-1, 2, 3-triazol-4-yl]-2-
metylphenyl]metyl]carbamat (Hop chat 132).
Sang ché dé xuat ché phdm diét ndm chita hop chit ¢6 cong thirc 1 (bao gdm tit ca
cac chat dong phan Iap thé, N-oxit, v mudi cia ching), va it nhat mot thude diét ndm
khéc. Pang chii ¥ 12 c4c phuong 4n ciia ché phim nay 14 ché phim chira hop chét twong

Ging v&i phuong 4n bét ky trong sé cac phuong 4n hop chit dugc mé ta & trén.
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Sang ché @& xuét ché phim diét nim chtra hop chét c6 cong thirc 1 (bao gbm tit ca
cac chét déng phén lap thé, N-oxit, va mudi cia ching) (tic 13, v6i lugng diét nim hiru
hiéu), va it nhét mot thanh phﬁn bé sung dugc chon tir nhém bao gém chét hoat dong bé
mit, cht pha loing rén va chit pha loing long. Dang chu y 1a cac phuong 4n cia ché
phdm nay 14 ché phim chira hop chit twong tmg véi phuong 4n bét ky trong sb cac
phuong 4n hop chét duge mo ta & trén. A

Sang ché @& xuit phuong phip phong nglra bénh thuc vat do nim gy bénh trén
thuc vat bao gdm budc sir dung hop chit cé cong thic 1 (bao gdm tat ca cac chit ddng
phén lap thé, N-oxit, va mubi cua chung) cho cdy hodc bd phén cua cdy, hodc cho hat
gibng v6i luong diét ndm hitu hiéu. Pang chu y 1a céc phuong 4n clia cic phuong phép
nay la cac phuong phép bao gbm budc st dung hop chét tuong ting phwong an hop chat
bét ky trong s6 cac phuong an hop chat dwoc mo ta néu trén véi lugng diét nim hitu hiéu.
Dic biét ddng chu vy 1a cac phuong an trong do6 cac hop chit nay dugc ding dudi dang
ché phdm theo sang ché.

C6 thé sit dung mét hodc nhidu phuong phap va céc bién thé nhu dugc mo ta trong
chc so dd 1-12 duéi day dé tao ra hop chét c6 cong thirc 1. Céc dinh nghfa vé A, Q, R1,
R2, R3, R4 RS, W, Y van trong hop chét ¢c6 cac cong thuc 1-16 dudi day nhu dugce dinh
nghia & trén trong phin Bén chét k¥ thuat clia séng ché trix khi ¢6 chi din khac. Hop chit
¢6 cic cong thirc 1a-le la cc tip hop con c6 cong thic 1, va tAt ca nhém théddi véi cac
cong thirc 1a-1e nhu dugc xac dinh ¢ trén dbi véi Céng thue 1, trir khi ¢6 chi dn khac.

Nhu dugc thé hién trén so dd 1, hop chét ¢6 cong thie 1 cé thé duogc diéu ché béng
cach cho hop chét c6 cong thirc 2 phan Gng véi hop chét ¢6 cong thirc 3 trong diéu kién
ghép cip chéo ¢6 ddng hoic paladi xtc tac. Déi véi hop chét c6 cong thirc 3, trong d6 X -
1a halogen hodc triflat, c6 thé st dung cac diéu kién Ullmann hoic Buchwald-Hartwig.
DA4i véi cac tai litu vién din lién quan, xem, vi du, Chemical Reviews 2002,102(5), 1359-
1470; Angew. Chem. Int. Ed. Engl. 2008, 47(34), 6338-6361; va Chem. Sci.2010, I(1),
13-31; va cong bd don PCTWO 2014/066120. Ngoai ra, vi du 1 hién cé minh hoa

phuong phép theo so @6 1. Cic phan mg nay thudng cin sy c6 mit cia bazo, nhu
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cacbonat kim loai nhu kali cacbonat, va chit xtic tic va phéi t thich hop, nhu déng )
i6dua va phdi tir nhu frans-1, 2-diamin-N, N'-dimetylxyclohexan. Phan tng ndy thudng
dugce thuc hién trong dung m6i khong phan cuc nhu dioxan hodc toluen ¢ nhiét do nim
trong khoang tir nhiét 46 méi truong dén didm s0i cla dung mo6i nay. Trong truong hop
hop chét co cong thiic 3 chtta nhém thé rat dién tLr (tae 1a, khi Rl, R2 va/hodc RO 12
nitro, xyano hoéc ester) va X 1a halogen, su thé than hach truc tiép cua X bai hop chét c6
cong thiic 2 1a co thé dat dugc. Cac phan ving nay dugc thuc hién véi su c6 mit clia bazo
nhu alkali cacbonat, hydrua, alkoxit hoac trialkylamin & nhiét do nam trong khoang tir
nhiét d6 moéi truong dén 130°C trong dung méi nhu N, N-dimetylformamit, N, N-
dimetylaxetamit, dimetyl sulfoxit, dioxan, tetrahydrofuran hodc axetonitril. Déi véi céac
diéu kién phan (mg, xem Bioorganic & Medicinal Chemistry Letters 2014, 24 (24), 5805-
5813; Bioorganic & Medicinal Chemistry Letters 2010, 20 (15), 4521-4525; va Journal
of Materials Chemistry A: Materials for Energy and Sustainability 2014, 2 (21), 7917-
7926; va cong bb don PCT WO 2016/187667. Ngoai ra, cac vi du 2, 7, 11 va 17 (Budc
A) hién cé minh hoa budc diéu ché hop chét ¢6 cong thuc 1 -bﬁng cach thé than hach truc
tiép. D4i véi hop chat c6 cong thire 3, trong d6 X 1a axit boronic, c6 thé sir dung céc dicu
kién Chan-Lam. Cac phan tng nay dugc thuc hién voi su c6 mat cua bazo thich hgp nhu
pyridin hoic trietylamin va chét xiic tic nhu déng (IT) axetat. Phan tng nay thudng dugc
thuc hién trong dung moéi khéng phan cuc nhu diclometan hodc cloform, & nhiét 4o nam
trong khoang tir nhiét 6 moi trudong dén diém sbi ciia dung mdi ndy, va véi su c6 mat
cua oxy. Déi v6i cac tai lidu vién din chinh, xem, vi du, Tetrahedron 2018, 74 (5), 606-

617; va Tetrahedron Lett. 1998, 39 (19),2933-2936.
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H5C R’ 7\

3 ) HyC R_l
PO B PO S
4
RY No_ H 3 RY 0w~
\ﬂ/ Y p T W ~y A
W 2 X la halogen , CF3503 2

trong 44 A (fc 13 A-1, A-2, A-3 holc A- hoicB(OH); 1
4) khéng dugc the trén canh nguyén ¥ N

cia vong (hrcid Aladivongthomed §

canh cl¥a canh vong cé cong thic -

(NH¥

Hop chét c6 cong thitc 3 phong pht, c6 sin tlr céc ngudn thwong mai va cé thé dé
dang dugc diéu ché bing cach sir dung cac tién chét dwoc ban trén thi trudng va cac
phuong phép da biét (xem, vi du, US 2013/0158004 v WO 2018/011094).

Trong mdt vai truong hop, phuong phép theo so dd 1 tao ra hai chit ddng phan thay
thé. Vi du, nhu dugc thé hién trén so db 2, phan Gng giita hop chét c6 cong fhl’IC 2a (thc
13, cong thiic 2, trong d6 A 13 A-3) véi hop chat ¢ cong thiic 3 thudng tao ra hdn hop
chit ddng phan bao gdm hop chét ¢6 cong thirc 1a (tic 13, cong thirc 1, trong d6 A 14 A-
3) va cong thic 1b (tire 13, cong thic 1, trong d6 A 1a A-4). C6 thé tinh ché chét dong
phan thay thé nay bing cach sir dung céc phuong phép tidu chuén nhu sic ky cot. Pbi vé6i
cAc tai lidu vién dan lién quan, xem, vi du, cong bb don PCT WO 2009/013211. Ngoai ra,
phuong phép theo so d 2 dwoc minh hoa trong Vi du 18, budc F. 7

-30-



41628

Sodé2
HsC
Rl
! -
¥ = I\\\E e}
X Rl | / N/
W, N s N
R . b
HAC. Y (®3), R2
R vl N R+
. | — .
RY NS, N —q la
\[.r/ \ N 3
W ?\“{—z
1a RS X 13 halogen, CF380; +
" hodcBIOH), e

N

rR*

Nhu dugce thé hién trén so dd 3, hop chét ¢ cong thirc 2a cb thé dugc didu ché
bing cach cho alkyn c6 cong thirc 4 phan tng véi ngudn ion azit thich hop véi su c6 mit
cua mudi ddng (I). Ngudn ion azit thich hop bao gbm, vi du, trimetylsilyl azit va natri
azit. Cac mudi ddng (I) thich hop bao gdm ddng (I) i6dua, ddng (I) bromua va ddng (I)
clorua. Ddng thoi, mudi ddng (II) ¢ thé duoc sir dung két hop véi chit khu yéu, vi du
ddng (IT) sulfat v&i natri ascorbat. Phan ung nay thuong dugc thuc hién trong dung méi
nhu N, N-dimetylformamit, tetrahydrofuran, metanol, ferz-butanol, dimetyl sulfoxit (tiy y
bao gém nude), & nhiét 46 nam trong khoang tir 25 dén 100°C. Trong mot s6 truong hop,
viée sir dung céc dung méi c6 diém soi thip hon cén phai ting 4p sudt d@ tao diéu kién
thuén loi cho cho viéc thuc hién phan ing nay ¢ nhiét d6 cao hon diém s6i binh thudng
ctia dung moi nay. D6i véi cac tai lidu vién dan chinh, xem, vi du, Organic Letters2009,
11 (23), 5490-5493; European J. Organic Chem,2004, (18), 3789-3791; Synlert2005,
(19), 2941-2947; va Tetrahedron Letters2006, 47 (18), 3035-3038; va cong bb don PCT
WO 2004/072243. Phuong phép theo so dd 3 con dugc minh hoa trong vi du 18 hién c6,
budc E. Phuong phap theo so d6 3 cling dwge minh hoa trong Vi du 18, Budc E.
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So db 3
H3C H;3C
3 3
l ngudn azit |
RY NGO S ——— RrRY N N
v ) i Cu(l) \H/ v Q
N
\[\l’/ \ W \ N{‘I
4 2a o

®%),

trong 46 R 1a H, tirc 1a 0 bing 0

Nhur duoc thé hién trén so dd 4 duéi day, phuong phép A, hop chit c6 cong thirc 4
c6 thé duoc didu ché tir hop chét ¢6 cong thirc 5 va alkyn c6 cong thiic 6 bing cach sir
dung céc didu kién phan tmg ghép cip Sonogashira. Cac diéu kién phan ting ghép cip
Sonogashira 1a da biét trong cac tai liéu sang ché. Xem, vi du, Molecules 2010, 15, 9157-
9173; Sonogashira, K. In Handbook of Organopalladium Chemistry for Organic
Synthesis; Negishi, E., Ed.; Wiley-Interscience: New York, 2002, pp 493-529; Palladium
in Heterocyclic Chemistry, A Guide for the Synthetic Chemist, Li, J.; Gribble, G., Eds. in
Tetrahedron Organic Series, Volume 20; Pergamon Press: New York, 2000.

- Nhu duoc thé hién trén so db 4, phuong phap B, hop chét c6 cong thiic 4 c¢6 thé
duoc diéu ché biang cach cho hop chat cé cong thirc 5 phan Gmg véi etynyltrimetylsilan
(Cong thiic 7) véi su ¢ mit cia chit xic tac paladi thich hop (nhu tetrakis
(triphenylphosphin) paladi hodc diclobis (triphenylphosphin) paladi (II) va chét xuc tac
ddng thich hop (nhu ddng (I) i6dua). Tét hon néu phan tng nay dugc thue hién véi su ¢6
mit cua amin bazo nhu trietylamin, N, N-diisopropyletylamin, dietylamin hodc piperidin.
Phan Gng nay thuong dugc thuc hién trong dung mdi nhu tetrahydrofuran, toluen hodc N,
N-dimetylformamit; tuy nhién, trong mot vai truong hop, phan ting nay c6 thé duge thuc
hién khéng cin dung méi trir hop chét cé cong thirc 5, etynyltrimetylsilan va amin bazo.
C6 thé loai bo nhém trimetylsilan d& thu dugc hop chit c6 cong thiic 4 biang cach sk
dung céc diéu kién da biét nhu xir Iy bing hydroxit hoic cacbonat kim loai kiém nhu kali
hydroxit, natri hydroxit hodc kali cacbonat trong metanol hoic etanol. Tét hon néu phan

ung nay dugc thuc hién trong dung moéi hitu co thich hop. Phuong phap nay thudong dugc
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thure hién mot cach thoa dang nhét & nhiét 6 nim trong khoang tir 0°C dén nhiét do hdi
luu ctia dung mdi nay. Di v6i cac phuong phap chinh, xem JACS2003, 125(38), 11545-
11552 va Bioorganic & Medicinal Chemistry2009, 17(24), 8149-8160; va vi du 18 hién

co, budec A va B.

Sodo4
H5C
R3
Phuwong phip A 4 3
RPN
HC= Y N
R3 / | 4 \
I W
1\
Phucmv phép B H3C
3
1. HC==—Si(CHy); 1!{
e 7 RN
X [ halogen, 2. Logi b6 ném silyl duge fhé Sy X
CE3SOj3 hode BOH) 4 N

W

Nhu duge thé hién trén so d6 5, hop chét ¢6 cong thirc 2 c6 thé duoc diéu ché
bing cach ghép cip Suzuki giita hop chit c6 cong thiic 5 véi chat trung gian ciia bo c6
cong thire 8, trong do (tic la, A-1, A-2, A-3 hodc A-4) dugc lién két v6i bo thong qua
nguyén tir canh cua vong cacbon va la khéng duoc thé trén canh nguyén tir N clia vong
(tdc 1a, A 1a di vong thom 5 canh chta cac canh - (NH)- va — (C-B (OH) 2)-). Phan Gng
nay duoc thuc hién vdi su cd mit cua mudi Pd(0) hoic mudi Pd(ID), phéi tr va bazo thich
hop. Céac bazo thich hop cho su bién ddi nay la kali cacbonat hoic xési cacbonat, déng
thoi cac mudi Pd(II) nhu Pd(OAc)y hodc PACly duoc ding cliing véi cac phéi tir nhu
triphenylphosphin hodc 1, 1'-bis (diphenylphosphino) feroxen (dppf). Cac diéu kién dbi
voi ghép cdp Suzuki dugc ghi chép rd rang trong tai liéu sing ché; xem, vi du,
Angewandte Chemie International Edition 2006, 45 (21), 3484-3488 va Tetrahedron
Letters2002, 43 (16), 2885-2888. Chét trung gian ctia bo ¢6 cong thiic 8 14 c6 sin trén thi
truong va c6 thé dugc didu ché tir halogenua hoic triflometansulfonat twong tmg bing
cac phuong phép da biét trong tai litu sing ché; xem, vi du, cbng bd don PCT

WO 2007/043278; patent M§ sb 8080566; Organic Letters 2011, 13 (6), 1366-1369;
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European Journal of Medicinal Chemistry2014, 87, 529-539 va Organic Letters 2012, 14 (2),
600-603.

Cac phuong phép ghép cap khéc tao ra nhidu hra chon thay thé dé dua di vong vé
phia trén cong thirc 5, bao gbm cac phuong phap ghép cip di dugc cong bb boi Heck,
Stille va Kumada. Ngoai ra, xem, vi du, Zificsak et al., Teﬁ‘ahedr’bn2004, 60, 8991-9016.
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Sodss
Nhu dugce thé |
HsC hat xtic tac Pd H3C
R3 ) cha XI.IC ac 3 ,
| B(OH), phdi ti 3 cac
R4 N\ \A'—H R4 -.I\- H
\(r v X 8 h \Y' o Pa
i -
w ] trong 46 A (tic B, A-1, A2, A-3 W )

X 12 halogen , CF3SO3hodc
B(OH),

hozic A-4) dugc lién kit v6i bo théng
qua canh vong nguyén tiF cacbon va
khéng duoc thé trén canh vong
nguyén tir N (frc 13, A 12 di vong
thom ¢ § canh chita céc canh -
(NH)- va -{C-B(OH)2-) ctia vong

trong 66 A (tic 1, A-1, A-2, A-3 hodc
A-4) khong duge thé trén canh vong

nguyén t¥ N (fgc 1a. A 14 di vong thom
¢6 5 canh chira canh -(NH)- clia vong

cbng thic 9, 10 va bazo, hodc trong dung mdi nhu axetonitril, diclometan, cloform, dietyl
ete hoic tetrahydrofuran ¢ nhiét d6 nim trong khoang tir 0 dén 50°C. Péi véi cac didu
kién phan tng, xem, vi du, cong bd don PCT WO 2004/037770 va Patent chiu Au
EP 1586552. Ngoai ra, phuong phép theo so d6 6 dugc minh hoa trong bude D clia vi du
18 hién co.

DPbi v6i viéc téng hop hop chét c6 cong thic 10, xem Advanced Organic
Synthesis, 4™ Edition, Wiley & Sons 1992, 437, va céc tai li€u vién dén duoc trich dan
trong d6. Hop chét c6 cong thirc 9 c6 sin trén thi truong ‘Vé. c6 thé d& dang duoc tong hop
bing cac phuong phap da biét d6i v6i chuyén gia c6 hidu biét trung binh trong linh virc
k¥ thuat nay.
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Y
. W
9 5
X1a halogen X 14 halogen .
CF:, SG 3 hodc B(OH) CF 1 SO’; hole B(OH):

Nhu duge th hién trén so dd 7, hop chit ¢6 cong thirc 1 ¢6 thé duge diéu ché tir
hop chét c6 cong thiic 11 bang cach cho né phan tng véi axit clorua cé cong thie 10,
tuong tu nhur phuong phéap theo so dd 6. Phuong phép theo so d6 7 dugc minh hoa trong

vi du 17-hién cd, budc F.

Sodbd7
_ RY '
H;C 1
HsC 1 \H/ 3 R
3 R 3 =
II{3 D\ _ IQ 0 El{ D\ lQ
10 R* N X
N X _ > ~
u Ny ” \n/ Y 1 W :
2 W R
, 11 R

Nhu dugc thé hién trén so dd 8, hop chét ¢ cong thirc 11 ¢6 thé dugc didu ché tir
nitril c6 cong thic 12 bing cach st dung chit khir thich hop nhw lithi nhom hydrua hodc
phtrc boran/tetrahydrofuran hodc tris(pentaflophenyl) boran trong dung méi khoéng phan
cuc nhu tetrahydrofuran & nhiét d6 nim trong khoang tir nhiét d6 méi truong dén diém
s6i ciia dung moi nay. Péi vé6i cac vi du lién quan, xem phwong phap va tai liéu vién din
c6 trong cong bd don PCT WO 2011/079102 va WO 2011/073444. Ngoai ra, phuong
phép theo so dd 8 dwoc minh hoa trong vi du 17 hién c6, budc E.
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Nitril ¢4 cong thirc 12 ¢6 thé ciing c6 thé dugc chuyén dbi thanh amin c6 cong thirc
11 bing cach hydro hda ¢ xtic tic. Cac phan tmg ndy thudng duoc thuc hién véi su c6
mit cia chét xvc tac kim loai chuyén tiép nhu paladi(0) trén cacbon, Nikel Raney, hodc
bach kim oxit trong dung méi rirou thip nhu metanol hoic etanol & nhiét d6 nim trong
khoéng tir nhiét d6 mdi trudng dén 100°C trong mdi trudong khi hydro & 4p sudt nim
trong khoéng tir 1 va 7500 kPa. P4i v&i cac vi du lién quan, xem phuong phap va tai liéu
vién din c6 trong céng bd don PCT WO 2009/152868 va WO 2010/023161.

So db 8

H3C Ri
1 = \/\{Q chat khi
c Z " NN
T\///}/ 2
12 R

hodc hydro héa ¢ xic thc

Nhu dugc thé hién trén so dd 9, hop chét co cong thirc 12 ¢o thé duoc didu ché b.%mg
cach ghép ciip hop chit ¢ cong thirc 13, trong d6 (tirc 13, A-1, A-2, A-3 hoic A-4) khong
duge thé trén canh vong nguyén ti N (tic 13, A 1a di vong thom c6 5 canh chtra canh - '
(NH)-) ctia vong) véi hop chit ¢ cong thirc 3 bang cach st dung phuong phap twong tur
nhu So dd 1. Vi du 17 hién c6, budc A, minh hoa phuong phap theo so dd 9.
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S0 dd 9
X R!
HaC 1
H;C 3 R
° g2 / \ ")
' — |
c o 3 < W
& : ), / C £
N _— N Z RZ
13 X 12 halogen . CF35803 12
hodc B(OH): :

wong 46 A (tik 14, A-1, A-2, A-3 hodc A-4)
khéng dugc thé trén canh vong nguyén 1 N
{thc 14, A 13 di vong thom ¢ 5 canh chua
canh -(NH)- cia vong

thich hop nhu déng (I) i6dua hoic tetrakis (triphenylphosphin) paladi(0), trong dung moi
khong phan cuc c6 cuc nhu N, N-dimetylformamit hodc dimetyl sulfoxit, & nhiét do nam
trong khoang tir 50 dén150°C. Ddi véi cic phuong phép lién quan, xem cong b6 don
PCT WO 2012/032528 va WO 2011/133882 va céc tai liéu vién din cé trong cac tai lidu
do.

S0 dd 10
H3C HsC
H —_— H
Br el Pd(PPh3), e gl
14 _ N 13

Nhu duge thé hién trén so dd 11, hop chét c6 cong thic 14 ¢6 thé duogc didu ché
bing trudc tién, cho hop chit ¢é cong thitc 15 phan tng véi N, N-dimetylformamit
dimetyl axetal (DMF-DMA) & nhiét d6 nim trong khoang tir 40 dén 100°C trong dung
mbi nhu toluen hodc benzendé tao ra hop chét trung gian ¢é cong thic 16. Trong bude
tiép théo, hop chét c6 cong thire 16 dugc cho phan ng véi hydrazin hosc mudi hydrazin

trong dung méi ruou thip nhur metanol hoic etanol dé tao ra hop chat c6 cong thic 14.

-47-

Nhu duge thé |



41628

So d6 11
H3C Me,NCH(OMe), 0 NH2NH2
_—— Br
O
Br
15
NH» N .
H;¢” CH;

Hop chét c6 cong thiic 1 va cac hop chat trung gian clia nd dugc md ta trong ban
mb ta ndy cé thé dugc tham gia cac phan Gmg wa dién tir, phan Gmg wa nhan, phan Gng co
kim, phan Uing oxy hoéa va khir khac nhau dé thém nhom thé hoic thay ddi nhém thé hién
cb, va do dd, tao ra cac hgp chét c6 chic ndng khac cé coéng thire 1. Vi du, nhu duge thé
hién trén so @ 12, hop chit ¢6 cong thiic 1 (tic 13, cong thic 1, trong d6 Q 14 CRO va
RO 1a NHy) c6 thé dugc didu ché bing phuong phap khir hop chit nitro tuong ting c6
cong thirc 1e (tire 13, cong thirc 1, trong d6 Q 1a CRO va RO Ia NO») bang cach sir dung
Fe, Zn hoac SnCly trong dung dich>axit trong nudc ¢ cac nhiét 46 nam trong khoang tir
nhiét 49 moi trudng dén nhiét do hdi lwu. C6 thé sir dung dong dung moi rugu nhu
metanol, etanol va i-propanol. Trong phan vng tiép theo, hop chit amino c6 cong thiic 1e
c6 thé duoc chuyén thanh halogen & diéu kién diazo hoad Vv&i su ¢ mit cia nguén
halogen dé tao ra Cong thic 1d (tic 13, cong thic 1, trong d6 Q Ia CRS va RO 1a
halogen). C6 thé sir dung nhiéu ngudn halogen trong phuong phép theo so 5 12. Su ¢
mat cua axit Lewis nhu titan (IV) isépropoxit c6 thé c6 loi. Vi du, bude bd sung fert-
butyl nitrit vio dung dich hop chit amino c6 cong thirc 1¢ véi sw c6 mit cia CuBry trong
dung mdi nhu axetonitril tao ra hop chit bromua twong tmg cé céng thic 1d. Tuong tu
nhu vy, hop chit amino c6 cong thirc 1c ¢6 thé duge chuyén thanh mudi diazo vi sau d6
thanh hop chét twong ing ¢ cong thirc 1d bing cach xir Iy bing natri nitrit trong dung
mdi nhu nude, axit axetic hodc trifloaxit axetic véi sy ¢6 mit cua axit khoang thuong

chira cing nguyén tir halogenua (nhu dung dich nude HI khi RO 13 T), sau d6 bd sung xir
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Iy bing ddng (I) hoic mudi déng (IT) twong ting theo phwong phap chung d3 biét dbi véi
chuyén gia c6 hiéu biét trung binh trong linh vic k¥ thust nay. Nhiéu phwong phap khi,
diazo héa va halogen héa da biét c6 thé dugc didu chinh d& dang @& tao ra hop chit c6
chc cong thire 1¢ va 1d, vi du, xem phuong phép va tai lidu vién din c6 trong cic don yéu
ciu cip patent M§ US 2017/0121300, US 2017/069105, va US 2017/038909, va cong bd
don PCT WO 2017/036357. Ngoai ra, phuong phép theo so dd 12 dugc minh hoa trong

cac vi du 3 va 4 hién cé.
So dd 12

H;C 1

3-{3C R! NO; Fe, Zn hode 3 R
T: SaCly % D\
RY N — K My A
\ﬂ/ A EX* hode NHX" T '

X1 Cl, Br, OAc W' 1c R”
L. diezo hiéa
2. nguodn halogen

HsC R! halogen
4 |

R N

T Sy AQ/ v
W id R?

D3 nhan thiy ring mot sb chit phan tmg va diéu kién phan tmg di m6 ta & trén dé
didu ché hop chit c6 cong thic 1 c6 thé khong tuong thich v&i mét sé chirc ning trong
chét trung gian. Trong céc trudng hop nay, vide két hop céc trinh tur bao vé/khir bao vé
hoic chuyén déi nhém chirc ning tham gia vao qua trinh tong hop nay sé gitp thu dugc
san phém mong mudn. Viéc st dung va lua chon cac nhém bdo vé s& rd rang dbi voi
chuyén gia c6 hiéu biét trung binh trong linh vuc tdng hop héa hoc (xem, vi du, T. W.
Greene and P. G. M. Wuts, Protective Groups in Organic Synthesis, 2nd ed.; Wiley: New
York, 1991). Chuyén gia ¢6 hiéu biét trung binh trong linh vuc k¥ thuit nay s& hiéu ring,
trong mot vai truong hop, sau khi dua mét chét phan Gng xéac dinh nhu d3 duoc mo ta

trong so do riéng 18 bat ky, c6 thé can thuc hién cac budc tdng hop thong thuong b sung
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khoéng dugce mb ta chi tiét dé hoan thanh viéc tdng hop hop chit c6 cong thirc 1. Chuyén
gia ¢6 hiéu biét trung binh trong linh virc k§ thust niy ciing s& hiéu ring c6 thé can thuc
hién viée két hop cac budc duge minh hoa trong cac so dd trén theo thir tu khac véi thi

tur cu thé duogc trinh bay détaora hop chét ¢ coéng thire 1.

Vi du thwe hién sédng ché

Chuyén gia c6 hiéu biét trung binh trong linh vuc ky thudt nay ciing s& hiéu ring
hop chit c6 cong thirc 1 va céc chét trung gian dugc md ta trong ban mod ta nay c6 thé
dugc tham gia vao cac phan ung wa dién tir, phan Uing ua nhan, phan tng co kim, phan
{ing oxy héa va khir khac nhau dé thém nhém thé hoic thay ddi nhém thé hién cé.

Khong cin giai thich thém, da thiéc ring chuyén gia ¢ hiéu biét trung binh trong
linh vue k§ thuat nay c6 thé c6 thé sir dung sang ché & murc téi da bing cach sir dung mé
ta trén. Do dd, cac vi du dudi day duoc hiéu 13 chi mang tinh chét minh hoa va khong
gi6i han su bdc 10 theo cach bét ky. Cac budc trong cac vi du dudi dady minh hoa phuong
phép dbi véi mdi budce trong toan b qua trinh chuyén ddi tbng hop, va nguyén liéu ban
dAu cho mdi budc c6 thé khong nhit thiét phai duoc diéu ché bang qua trinh chuén bi cu
thé ma phuong phép ctia né dugc mo ta trong céc vi du hodc cac bué‘c khac. Phén trim
tinh theo khéi luong ngoai trir hdn hop dung méi sic ky hoic néu c6 chi ddn khac. Thanh
phdn va ty 18 phan trim dbi véi hdn hop dung méi sic ky dugc tinh theo thé tich trir khi
¢6 chi din khac. Phé IH NMR duoc bao cdo biang giam chin ppm tir tetrametylsilan; “s”
c6 nghia 1a mic don, “d” c6 nghia la muc doi, “t” c¢d nghia l1a muc ba, “m” c6 nghia la
mitc bdi, “br s” ¢ nghia 1 mtrc don rong va “dd” c6 nghia 1a mirc d6i ciia mirc doi. Phd
khéi lugng duge bao céo la khéi lugng phéan t cua ion me c6 do giau déng vi cao nhat
(M+1) duoc tao ra bing cach bd sung H (khéi lwrong phén tir bing 1) vao phén tir nay,
duoc quan sat bang cach sir dung sic ky long két hop véi khéi phd (LCMS) sir dung ion
héa héa hoc 4p suit khi quyén (AP™) hoic ion héa tia dién (ESIT).

Vidul
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Diéu ché metyl N-[[5-[1- (2, 6-diflo-4-metoxyphenyl)-1H-pyrazol-3-yl]-2-metyl-
phenyl]metyl]carbamat (Hop chit 3)

B6 sung dong (I) id6dua (0,17 g, 0,914 mmol) va 2-brom-1, 3-diflo-5-metoxy-benzen
(1332 g, 5,94 mmol) d3 bd sung kali cacbonat (11,4 mmol) vao hén hop bao gbm
metyl N-[[2-metyl-5- (1H-pyrazol-3-yl) phenylJmetyl]carbamat (1,12g, 4,57 mmol)
(xem phuong phap diéu ché trong cong b don PCT WO 2008124092), sau d6 bd sung
N, N-dimetylformamit (8ml). Suc khi nito vio hdn hgp phan tmg nay trong 30 phit, sau
d6 bd sung trans-N, N'-dimetylxyclohexan-1, 2-diamin (0,26 g, 1,83 mmol). Hén hop
phan Gng ndy dugc lam néng & nhiét d§ 80°C qua dém, dugc lam ngudi dén nhiét do
phong va pha lodng bing etyl axetat. Rira hdn hop thu dugc bang dung dich natri clorua
khoéng chira nude (4x), 1am khd trén magié sulfat, loc va c6 dic & ap suét giam. Tinh ché
vat lidu thu duoc bing sic ky cot silica gel (rira giai bing gradient etyl axetat nim trong
khoang tir 20 dén 80% trong hexan) dé tao ra hop chat danh dinh, hop chit theo sang ché
dudi dang déu khong mau (0,43 g).

IH NMR (CDCl3): 87,74 (d, 1H), 7,67 (dd, 1H), 7,59 (d, 1H), 7,22 (d, 1H), 6,74 (d, 1H),
6,61 (d, 2H), 4,87 (br s, 1H), 4,41 (d, 2H), 3,84 (s, 3H), 3,69 (s, 3H), 2,36 (s, 3H).
LCMS: m/z: 388 [M+H]"

Vidu 2
Diéu ché metyIN-[[5-[1- (2, 6-diflo-4-nitrophenyl)-1H-pyrazol-3-yl]-2-metyl-
phenyl]metyl]carbamat (Hop chat 1)

B& sung kali cacbonat (762mg, 5,52 mmol) va 1, 2, 3-triflo-5-nitrobenzen
(0,235ml, 2,02mmol) vao dung dich metyl N-[[2-metyl-5- (1H-pyrazol-3-
yl)phenyl]metyl]carbamat (0,45 g, 1,84 mmol) da khudy (xem phuong phép diéu ché
trong cong bd don PCT WO 2008124092) trong dimetyl sulfoxit (5ml). Hbn hop phan
g nay dugc khudy qua dém & nhiét do phong va pha lodng bing etyl axetat. Rira hén
hop thu dugc bing dung dich natri clorua khong chira nuée (4x), 1am kho trén magié
sulfat, loc va c6 dic & 4p sudt giam. Tinh ché vat liéu thu dugc bing phuong phap sic ky

cht (rra giai bing gradient etyl axetat nim trong khoang tir 10 dén 50% trong hexan) dé
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tao ra hop chit danh dinh, hop chét theo sang ché dusi dang chit rin c6 mau vang

(0,44 g).
IH NMR (CDCl3): 88,02 (d, 2H), 7,79 (dd, 1H), 7,75 (d, 1H), 7,69 (dd, 1H), 7,25 (d,
1H), 6,85 (d, 1H), 4,86 (br s, 1H), 4,44 (d, 2H), 3,71 (s, 3H), 2,38 (s, 3H).
Vidu 3
Diéu ché metyl N-[[5-[1- (4-amin-2, 6-diflophenyl)-1H-pyrazol-3-yl]-2-metyl-
phenyl]metyl]carbamat (Hop chét 5)

B sung timg phan bét sit (555 mg, 9,95 mmol) vao hdn hop bao g6m metyl N-[[5-
[1- (2, 6-diflo-4-nitrophenyl)-1H-pyrazol-3-yl]-2-metylphenyl]metyl]carbamat (ttic 1a,
san pham theo vi du 2) (0,4 g, 0,995 mmol) va amoni clorua (32 mg, 0,597 mmol) trong
etanol/nude (9:1, 20ml). Hon hop phan tng nay dugc 1am néng & nhiét do hdi luu trong
1,5 gio, va sau d6 dugc lam mat dén nhiét do phong va dugc loc qua tAm Celite ® (che‘it
tro loc chita nhiéu tao cat), duoc rira béng etyl axetat. San phém loc duoc ria béng dung
dich natri clorua khong chira nude (4x), lam kho trén magié sulfat, loc va c6 dic & ap suét
giam. Tinh ché vit liéu thu duoc bing sic ky cot silica gel (rira giai bang gradient etyl
axetat nim trong khoang tir 30 dén 100% trong hexan) d& tao ra hop chét danh dinh, hop
chét theo sang ché dudi dang chit rin c¢6 mau vang nhat (0,3 g).
I1H NMR (CDCI3): 87,75 (d, 1H), 7,66 (dd, 1H), 7,56 (d, 1H), 7,21 (d, 1H), 6,72 (d, 1H),

6,31 (d, 2H), 4,82 (br s, 1H), 4,41 (d, 2H), 4,04 (br s, 2H), 3,69 (s, 3H), 2,36 (s, 3H).
Vidu 4
Diéu ché metyl N-[[5-[1- (4-brom-2, 6-diflophenyl)-1H-pyrazol-3-yl]-2-metyl-
phenyl]metyl]carbamat (Hop chat 7)

B6 sung déng (IT) bromua (65 mg, 0,290 mmol) vao hdn hop bao gb6m metyl N-[[5-
[1- (4-amin-2, 6-diflophenyl)-1H-pyrazol-3-yl]-2-metylphenyl]metyl]carbamat (tirc 1a,
san phdm theo vi du 3) (90 mg, 0,242 mmol) trong axetonitril (2ml). Hdn hop phan tng
nay duoc lam ngudi dén nhiét do khoang 0°C va bd sung n-butyl nitrit (0,043ml,
0,363 mmol). Hon hop phan tng nay duoc khudy qua dém & nhiét d6 phong, va sau d6
ding phan tmg bing axit clohydric (dung dich ¢6 nude IN). Tinh ché hdn hop thu dugc
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bing etyl axetat (2x), va phan chiét héa hop nay dugc lam kho trén magié sulfat, loc va
c6 dic & ap suét giam. Tinh ché vat liéu thu dugc bing sic ky cot silica gel (rira gii bang
gradient etyl axetat nim trong khoang tir 10 dén 40% trong hexan). Ngoai ra, tinh ché
chét liéu thu duoc bing phuong phép sic ky cot (rira giai bing gradient etyl axetat nam
trong khoang tir 0 dén 10% trong diciometan) & tao ra hop chét danh dinh, hop chit theo
sang ché dudi dang diu c6 mau vang (49 mg).

IH NMR (CDCl3): 87,74 (d, 1H), 7,67-7,65 (m, 2H), 7,29 (d, 2H), 7,23 (d, 1H), 6,78 (d,

1H), 4,83 (br s, 1H), 4,42 (d, 2H), 3,70 (s, 3H), 2,37 (s, 3H).
LCMS: m/z: 436 [M+H]"

Vidu 5
Diéu ché metyl N-[[5-[1- (2, 6-diflo-4-hydroxyphenyl)-1H-pyrazol-3-yl]-2-
metylphenyl]metyl]carbamat (Hop chét 10)

B6 sung timg giot bo tribromua (dung dich 1M trong diclometan, 9,40ml,
9,30 mmol)vio hdn hop bao gdm metyl N-[[5-[1- (2, 6-diflo-4-metoxyphenyl)-1H-
pyrazol-3-yl]-2-metylphenyl]metyl]carbamat (tirc 13, san phdm theo vi du 1) (1,20 g,
3,10 mmol) trong diclometan (30ml) & 0°C. Hdn hop phéan tng nay dugc lam 4m dén
nhiét do phong va khudy qua dém. HOn hop phan mg ndy dugc ding phan tng tir tir
bing nudce (35ml), sau d6 bd sung timg giot metanol (35ml), va sau d6 khudy & nhiét do
phong trong 1 git. Cac 16p nay dugc tach ra va 16p nudce duge tinh ché bang diclometan
(2x). Phén chiét hitu co héa hop nay dugc 1am khd trén magié sulfat, loc va ¢ dic & 4p
sut giam. Tinh ché vat liéu thu duoc bing sic ky cot silica gel (rra giai bing gradient
etyl axetat ndm trong khoang tir 20 dén 70% trong hexan) d& tao ra hop chéit danh dinh,
hop chét theo sang ché duéi dang chét rin c6 mau trang (0,87 g).
IH NMR (CDCl3): 87,74 (br s, 1H), 7,63 (dd, 1H), 7,60 (d, 1H), 7,24 (d, 1H), 6,75 (d,

1H), 6,46 (d, 2H), 4,95 (br s, 1H), 4,42 (d, 2H), 3,69 (s, 3H), 2,37 (s, 3H).

Vidu 6
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Diéu ché metyl N-[[5-[1-[2, 6-diflo-4- (1-metyletoxy) phenyl]-1H-pyrazol-3-yl]-2-
metylphenyl]metyl]carbamat (Hop chit 14)

B6 sung triphenylphosphin (122 mg, 0,46 mmol) vao hdn hop bao g6m metyl N-
5-[1- (2, 6-diﬂ0-4-hydroxyphenyl)-1H—pyrazo1-3_-yl]-2-metylphenyl]metyl]carbamat
(tic 13, san phim theo vi du 5) (87 mg) trong tetrahydrofuran (3ml), sau d6 bd sung 2-
propanol (0,035ml, 0,46 mmol) va dietyl azodicarboxylat (0,073ml, 0,46 mmol). Hén
hop phén tng nay dugc khudy & nhiét 46 phong trong 48 gid va cd dic & ap suat giam.
Tinh ché vat liéu thu duoc bing sic ky cot silica gel (rira giai bing gradient etyl axetat
nim trong khoang tir 10 dén 50% trong hexan) & tao ra hop chat danh dinh, hop chét
theo sang ché duéi dang chét rdn c6 mau tring (85 mg).

IH NMR (CDCl3): 87,75 (d, 1H), 7,67 (dd, 1H), 7,59 (d, 1H), 7,22 (d, 1H), 6,74 (d, 1H),
6,58 (d, 2H), 4,54 (m, 1H), 4,83 (br s, 1H), 4,42 (d, 2H), 3,70 (s, 3H), 2,36 (s, 3H), 1,37
(d, 6H).

LCMS: m/z: 416 [M+H]"

Vidu 7
Diéu ché metyl 3, 5-diflo-4-[3-[3-[[ (metoxycacbonyl) amin]metyl]-4-metylphenyl]-1H-
pyrazol-1-yl]benzoat (Hop chat 70)

B6 sung kali cacbonat (4,35 g, 31,5 mmol) vao hdn hop bao g6m metyl N-[[2-
metyl-5- (1H-pyrazol-3-yl) phenyl]metyl]carbamat (2,58 g, 10,5 mmol) (xem phuong
phép didu ché trong cong bd don PCT WO 2008124092) va metyl 3, 4, 5-triflobenzoat
(2,41 g, 12,6 mmol) trong dimetyl sulfoxit (10ml). H3n hop phéan tmg nay dugc khudy &
nhiét d6 phong trong 48 gid va pha loang bing etyl axetat. Rira hdn hop thu dugc bing
dung dich nuéc amoni clorua b3o hoa (4x), 1am kho trén magié sulfat, loc va cd dac ¢ ap
sudt giam. Tinh ché vét liéu thu duogc bing phuong phap sic ky cot (rira giai bing
gradient etyl axetat nim trong khoang tir 10 dén 50% trong hexan) dé tao ra hop chét
danh dinh, hop chét theo sang ché dusi dang chét rdn c6 mau héng nhat (3,55 g).

IH NMR (CDCI3): 87,76 (d, 2H), 7,74 (m, 2H), 7,68 (d, 1H), 7,24 (d, 1H), 6,80 (d, 1H),
4,87 (br s, 1H), 4,42 (d, 2H), 3,97 (s, 3H), 3,70 (s, 3H), 2,37 (s, 3H).
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Vidu 8
Diéu ché metyl N-[[5-[1-[2, 6-diflo-4- (hydroxymetyl) phenyl]-1H-pyrazol-3-yl]-2-
metylphenylJmetyl]carbamat (Hop chét 71) ’

B6 sung ting phan natri bo hydrua(1,94 g, 51,3 mmol) vio hf)n hop bao gdm
metyl 3, 5-diflo-4-[3-[3-[[ (metoxycacbonyl) amin]metyl]-4-metylphenyl]-1H-pyrazol-1-
yl]benzoat (tirc 13, san phdm theo vi du 7) (3,55 g, 8,55 mmol) trong metanol (45ml).
Hbn hop phan ting nay duoc khudy qua dém & nhiét @6 phong, sau d6 dimg phan tmg
béng axit clohydric (dung dich cé nudc IN) va dugc lgc. San phﬁm loc dugc tinh ché
bing etyl axetat (3x) va phan chiét héa hop nay duoc 1am kho trén magié sulfat, loc va cd
dédc ¢ ap sult giam. Tinh ché vat lidu thu duoc bing sic ky cot silica gel (rira giai bing
gradient etyl axetat nim trong khoang tir 20 dén 100% trong hexan) dé tao ra hop chit
danh dinh, hop chét theo sang ché dudi dang chit rin c6 mau tring (2,52 g).

IH NMR (DMSO-dg,): 88,11 (d, 1H), 7,73 (d, 1H), 7,65 (t, 1H), 7,62 (dd, 1H), 7,29 (d,
1H), 7,22 (d, 1H), 6,94 (d, 1H), 5,59 (t, 1H), 4,60 (d, 2H), 4,21 (d, 2H), 3,55 (s, 3H),
2,30 (s, 3H).

Vidu 9 .
Diéu ché metyl N-[[5-[1- (2, 6-diflo-4-formylphenyl)-1H-pyrazol-3-yl]-2-metyl-
phenyl]metyl]carbamat (Hop chit 67)

B sung timg phan periodinan Dess-Martin (2,52 g, 5,94 mmol) vao hdn hop bao
gdbm  metyl N-[[5-[1-[2, 6-diflo-4- (hydroxymetyl) phenyl]-1H-pyrazol-3-yl]-2-
metylphenyl]metyl]carbamat (tirc 13, sdn pham theo vi du 8) (2,30 g, 5,94 mmol) trong
tetrahydrofuran (70ml). H3n hop phan tGng nay dugc khudy qua dém & nhiét d6 phong,
sau d6 dimg phan ting bing dung dich nudc natri cacbonat va tinh ché bing etyl axetat
(2x). Phén chiét hoa hop nay duoc loc, ria béng etyl axetat. Sdn phém loc duoc ria bz‘?lng
dung dich natri bicacbonat bao hoa (3x), lam khé trén magié sulfat, loc va c¢6 dic & 4p
sut giam. Tinh ché vat lidu thu duoc bing sic ky cot silica gel (rra gidi bang gradient
etyl axetat nim trong khoang tir 20 dén 60% trong hexan) dé tao ra hop chit danh dinh,

hop cht theo sang ché dudi dang chét rin c6 mau tring (1,78 g).
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IH NMR (CDCl3): 89,98 (t, 1H), 7,76 (m, 2H), 7,69 (dd, 1H), 7,62 (d, 2H), 7,24 (d, 1H),
6,83 (d, 1H), 4,86 (br s, 1H), 4,43 (d, 2H), 3,71 (s, 3H), 2,38 (s, 3H).
Vidu 10
Diu ché metyl N-[[5-[1-[4- (diflometyl)-2, 6-diflophenyl]-1H-pyrazol-3-yl]-2-
metylphenyl]metyl]carbamat (Hop chét 87)

B6 sung timg giot Deoxo-Fluor® (0,36ml, 1,95 mmol) vao hdn hop bao gém
metyl N-[[5-[1- @, 6-diflo-4-formylphenyl)-1H-pyrazol-3-yl]-2-
metylphenyl]metyl]carbamat (tiic 13, san phdm theo vi du 9) (0,25 g, 0,65 mmol) trong
diclometan (10ml) & khoang 0°C, sau d6 bd sung etanol (1 giot). Hn hop phan tng nay
duoc khqu qua dém & nhiét do phong, va sau d6 duogc rét tir tir vao dung dich nudc natri
cacbonat bdo hoa (200ml). Sau 30 phut, cac 16p nay dugc tach nhau ra va 16p nude duoc
tinh ché bang diclometan (1x). Chét hitu co héa hop niy duogc 1am kho trén mégié sulfat,
loc va co dic & ap sudt giam. Tinh ché vat liéu thu dugc bing sic ky cot silica gel (rira
giai bing gradient etyl axetat nim trong khoang tir 10 dén 50% trong hexan) d tao ra
hop chat danh dinh, hop chit theo sang ché du6i dang dau khéng mau (0,23 g).

IH NMR (CDCl3) : 87,75 (d, 1H), 7,71-7,68 (m, 2H), 7,27 (d, 2H), 7,23 (d, 1H), 6,80 (d,
1H), 6,78-6,55 (t, 1H), 4,85 (br s, 1H), 4,42 (d, 2H), 3,70 (s, 3H), 2,37 (s, 3H).
LCMS: m/z: 408 [M+H]"

Vidu 11
Didu ché metyl N-[[5-[1- (4-axetyl-2, 6-diflophenyl)-1H-pyrazol-3-yl]-2-metyl-
phenyl]metyl]carbamat (Hop chit 68)

B4 sung kali cacbonat (3,38 g, 24,5 mmol) vao hén hop bao gdm metyl N-[[2-
metyl-5- (1H-pyrazol-3-yl) phenyl]metyl]carbamat (2,0 g, 8,16 mmol) (xem phuong
phép didu ché trong cong bé don PCT WO 2008124092) va 1- (3, 4, S-triflophenyl)
etanon (2,0 g, 11,4 mmol) trong dimetyl sulfoxit (9ml). Hon hop phan Gng ndy dugc
khudy qua dém & nhiét d6 phong, va sau d6 pha lodng bang etyl axetat. Rira hén hop thu

duoc bang dung dich nudc amoni clorua bio hoa (4x), 1am kho trén magié sulfat, loc va
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cb dic & 4p suét giam. Tinh ché vat liéﬁ thu dwoc bang silica gel sic ky cot (rra giai bing

gradient etyl axetat nim trong khoang tir 10 dén 70% trong hexan) dé tao ra hop chét

danh dinh, hop chat theo sang ché du6i dang chét rin ¢6 mau cam nhat (2,10 g).

IH NMR (CDCl3) : 87,75 (m, 2H), 7,69 (dd, 1H), 7,67 (d, 2H), 7,24 (d, 1H), 6,81 (d,
1H), 4,87 (br s, 1H), 4,43 (d, 2H), 3,70 (s, 3H), 2,64 (s, 3H), 2,37 (s, 3H).

Vidu 12
Diéu ché metyl N-[[5-[1-[2, 6-diflo-4-[1- (metoxyimino) etyl]phenyl]-1H-pyrazol-3-yl]-
2-metylphenyl]metyl]carbamat (Hop chat 83)

Hbn hop bao gom metyl N-[[5-[1- (4-axetyl-2, 6-diflophenyl)-1H-pyrazol-3-yl]-
2-metylphenyl]metyl]carbamat (tirc 13, san phém theo vidu 11) (0,24 g, 0,602 mmol), O-
metylhydroxylamin hydroclorua (60,3 mg, 0,722 mmol) va natri axetat (59,2 mg,
0,722 mmol) trong etanol dugc 1am néng qua dém & nhiét do hdi lwu. Lam ngudi hdn hop
phén tng dén nhiét @ phong va pha loing bing nudc. Tinh ché hdn hop thu dwgc bing
etyl axetat (2x) va phan chiét héa hop nay dugc lam khé trén magié sulfat, loc va c6 dac
o a’tp sudt giam dé tao ra hop chat danh dinh, hop chit theo sang ché dudi dang chat rin
¢6 mau hd phach. (239 mg)

IH NMR (CDCI3) : 87,75 (d, 1H), 7,68 (m, 2H), 7,41 (d, 2H), 7,23 (d, 1H), 6,78 (d, 1H),
4,85 (brs, 1H), 4,42 (d, 2H), 4,04 (s, 3H), 3,70 (s, 3H), 2,37 (s, 3H), 2,21 (s, 3H).
LCMS: m/z: 429 [M+H]"

Vidu 13
Didu ché metyl N-[[5-[1- (2, 6-diflo-4-iodophenyl)-1H-pyrazol-3-yl]-2-metyl-
phenyl]metyl]carbamat (Hop chét 8)

B sung metylen iodua (2,1ml, 25,6 mmol) vao hdn hop bao g6m metyl N-[[5-[1-
(4-amin-2, 6-diflophenyl)-1H-pyrazol-3-yl]-2-metylphenyl]metyl]carbamat (tic 1a, sdn
phdm theo vi du 3) (2,38 g, 6,40 mmol) trong axetonitril (50ml). Hon hop phan tng nay
duoc lam ngudi dén nhiét d6 khoang 0°C, va sau d6 bd sung timg giot fert-butyl nitrit

(0,84ml, 7,04 mmol). Hon hop phan Gng nay dugc khudy & nhiét d6 phong trong 5 gio,
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va sau d6 bd sung thém metylen iodua (12ml, 150 mmol). Sau khi khudy qua dém, hdn
hop phan tng nay dugc pha lodng bing etyl axetat vi rira bing dung dich natri
metabisulfit bdo hoa (3x), dung dich natri clorua bdo hoa (2x) va axit clohydric (dung
dich c6 nuée IN). Lam kho hdn hop ndy trén magié sulfat, loc va c6 dic & 4p suét giam.
Tinh ché vat liéu thu duoc bing sic ky cot silica gel (rira giai bang gradient etyl axetat
nim trong khoang tir 0 dén 10% trong hexan) dé tao ra hop chat danh dinh, hop chit theo
sang ché dudi dang chét rin c6 mau tring nga (1,0 g).

IH NMR (CDCl3) : 87,73 (d, 1H), 7,66-7,64 (ni, 2H), 7,47 (d, 2H), 7,22 (d, 1H), 6,77 (d,

1H), 4,86 (br s, 1H), 4,42 (d, 2H), 3,70 (s, 3H), 2,36 (s, 3H).

Vidu 14
Diéu ché metyl N-[[5-[1- (4-etynyl-2, 6-diflophenyl)-1 H-pyrazol-3-yl]-2-metyl-
phenyl]metyl]carbamat (Hop chat 53)
Budc A:  Diéu ché metyl N-[[5-[1- (2, 6-diflophenyl-4- (2- (trimetylsilyl) etynyl)-1H-
- pyrazol-3-yl]-2-metylphenyl]metyl]carbamat

B sung trietylamin (0,063ml, 0,455 mmol) vao hén hop bao gom metyl N-[[5-[1-
(2, 6-diflo-4-iodophenyl)-1H-pyrazol-3-yl]-2-metylphenyl]metyl]carbamat (tirc 13, san
phim theo vi du 13) (0,2 g, 0,414 mmol), dbng (I) iddua (8 mg, 0,041 mmol), N, N-
dimetylformamit (4ml), etynyltrimetylsilan (0,088ml, 0,621 mmol) va diclobis
(triphenylphosphin) paladi (29 mg, 0,041 mmol). Hn hop phan tmg nay duoc khudy qua
dém & nhiét do phong, sau dé pha losng bing etyl axetat, rira bing dung dich natri clorua
bio hoa (4x), 'Iém kho trén magié sulfat, loc va c6 dic & ap sudt giam. Tinh ché vat litu
thu duoc biang sic ky cot silica gel (rira giai bing gradient etyl axetat nim trong khoang
tir 5 dén 40% trong hexan) d tao ra hop chit danh dinh dudi dang diu c6 mau nau nhat
0,17 ).
IH NMR (CDCl3) : 87,74 (d, 1H), 7,67 (m, 2H), 7,23 (d, 1H), 7,16 (d, 2H), 6,77 (d, 1H),

4,84 (brs, 1H), 4,42 (d, 2H), 3,70 (s, 3H), 2,37 (s, 3H), 0,27 (s, 9H).
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BuécB:  Dibu ché metyl N-[[5-[1- (4-etynyl-2, 6-diflophenyl)-1H-pyrazol-3-yl]-2-
metylphenyl]metyl]carbamat (Hop chit 53)

Bb sung kali cacbonat (44 mg, 0,318 mmol) vao hdn hop bao gdom metyl N-[[5-[1-
@, 6-diflophenyl-4- - (trimetylsilyl) etynyl)-1H-pyrazol-3-yl]-2-
metylphenyl]metyl]éarbamat (tirc 13, san phim ciia budc A) (0,12 g, 0,265 mmol) trong
metanol (6ml). H5n hop phan tmg nay dugc khudy ¢ nhiét do phong trong 1,5 gid, sau d6
pha lofing bing etyl axetat vi nuéc, va dé yéh qua dém & nhiét d6 phong. Rtra hdn hop
thu duoc bing dung dich natri clorua bio hoa (2x), 1am kho trén magié sulfat, loc va cb
diac & 4p suat giam. Tinh ché vat liéu thu dugc bing sic ky cot silica gel (rra giai bing
gradient etyl axetat nim trong khoang tir 10 dén 50% trong hexan) dé tao ra hop chét
danh dinh, hop chét theo sang ché dudi dang dau c6 mau hd phach (0,109 g).
IH NMR (CDCl3) : 87,75 (d, 1H), 7,68-7,66 (m, 2H), 7,23 (d, 1H), 7,20 (d, 2H), 6,78 (d,

1H), 4,84 (br s, 1H), 4,42 (d, 2H), 3,70 (s, 3H), 3,24 (s, 1H), 2,37 (s, 3H).

LCMS m/z: 382 [M+H]"

Vidu 15
Diéu ché metyl N-[[5-[1-[4-[ (1, 1-dimetyletyl) thio]-2, 6-diflophenyl]-1H-pyrazol-3-yl]-
2-metylphenyl]metyl]carbamat (Hop chat 42)

Hdn hop bao gdom metyl N-[[5-[1- (2, 6-diflo-4-iodophenyl)-1H-pyrazol-3-yl]-2-
metylphenyl]metyl]carbamaf (tirc 13, san phdm theo vi du 13) (0,217 g, 0,450 mmol) va
N, N-dimetylformamit (2ml) duoc lam sach bing dong khi nito trong thdi gian tir 10 dén
15 phtt, va sau d6 b sung tetrakis (triphenylphosphin) paladi (52 mg, 0,045 mmol), sau
d6 bd sung 2-metyl-2-propanethiol (0,100ml, 0,900 mmol) va trietylamin (0,20ml,
1,35 mmol). Hon hop phan tmg nay duge 1am néng & nhiét d6 70°C trong 1 gid, sau d6
lam mat dén nhiét d6 phong, va pha loing bing etyl axetat. Rira hn hop thu dugc bing
dung dich natri clorua bdo hoa (3x), lam kho trén magié sulfat, loc va c6 dic & dp sut
giam. Tinh ché vat lidu thu duoc bang sic ky cot silica gel (rra giai bang gradient etyl
axetat ndm trong khoang tir 10 dén 50% trong hexan) dé tao ra hop chét danh dinh, hop

chit theo sang ché dudi dang dau c6 mau cam (0,189 g).
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IH NMR (CDCI3) : 87,75 (4, 1H), 7,69-7,67 (m, 2H), 7,27 (d, 2H), 7,23 (d, 1H), 6,79 (d,
1H), 4,84 (br s, 1H), 4,42 (d, 2H), 3,70 (s, 3H), 2,37 (s, 3H), 1,37 (s, 9H).
Vidu 16
Ditu ché metyl N-[[5-[1-[4-[ (diflomety]) thio]-2, 6-diflophenyl]-1H-pyrazol-3-yl]-2-
metylphenyl]jmetyl]carbamat (Hop chét 43)
Budc A: Diéu ché metyl N-[[5-[1- (2, 6-diflo-4-mercaptophenyl)-1H-pyrazol-3-yl]-
2-metylphenyl]metyl]carbamat

B6 sung fimg giot bo tribromua (dung dich 1M trong diclometan, 1,10ml,
1,08 mmol) vao hdn hop bao gbm metyIN-[[5-[1-[4-[ (1, 1-dimetyletyl) thio]-2, 6-
diflophenyl]-1H-pyrazol-3-yl]-2-metylphenylJmetyl]carbamat (tic 13, sin phim theo vi
du 15) (0,16 g, 0,360 mmol) trong diclometan (5ml) & khoang 0°C. Hdn hop phan tmg
nay duoc khudy qua dém & nhiét d6 phong va dimg phan tng bing nudc (6ml) va
metanol (6ml). Sau khi khudy trong 2 gio, cac 16p nay duoc tich nhau ra va I6p nuéce
duoc tinh ché bing diclometan (2x). Chét hitu co héa hop ndy dugc 1am khé trén magié
sulfat, loc va c6 dac & ap sut giam. Tinh ché vt liéu thu duge béng sic ky cot silica gel
(rira giai bing gradient etyl axetat nim trong khoang tir 20 dén 100% trong hexan) dé tao
ra hop chit danh dinh dudi dang chét rin (77 mg).
IHNMR (CDCl3) : 87,74 (d, 1H), 7,67 (dd, 1H), 7,62 (m, 1H), 7,22 (d, 1H), 6,98 (d,

2H), 6,75 (d, 1H), 4,83 (br s, 1H), 4,42 (d, 2H), 3,70 (s, 3H), 2,36 (s, 3H).

Budée B: Diéu ché metyl N-[[5-[1-[4-[ (diflomety]) thio]-2, 6-diflophenyl]-1H-
pyrazol-3-yl]-2-metylphenyl]metyl]carbamat

B6 sung kali hydroxit (222 mg, 3,96 mmol) vao hén hop bao gdbm metyl N-[[5-[1-
(2, 6-diflo-4-mercaptophenyl)-1H-pyrazol-3-yl]-2-metylphenyl]metyl]jcarbamat (tc 1a,
san phdm ciia budce A) (77 mg, 0,198 mmol) trong axetonitril va nude (1:1, 2ml), sau d6
b sung dietyl (bromdiflometyl) phosphonat (0,070ml, 0,396 mmol). Hén hop phan ung
nay dwoc khudy & nhiét d6 phong trong 1,5 gid, va sau d6 pha lodng bing etyl axetat.

Rira hdn hop thu duoc bing dung dich natri clorua bdo hoa (2x), lam kho trén magié
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sulfat, loc va cb dic & 4p sudt giam. Tinh ché vt lidu thu duoc béng sic ky cot silica gel

(rira giai bing gradient etyl axetat nim trong khoang tir 10 &n 50% trong hexan) d tao

ra hop chit danh dinh, hop chit theo sang ché dudi dang chit rin c6 mau tring nga

(64 mg). ,

IH NMR (CDCl3) : 87,75 (d, 1H), 7,70-7,68 (m, 2H), 7,34 (d, 2H), 7,24 (d, 1H), 7,02-
6,80 (t, 1H), 6,80 (d, 1H), 4,84 (br s, 1H), 4,42 (d, 2H), 3,70 (s, 3H), 2,37 (s, 3H).

LCMS m/z: 440 [M+H]"

Vidu 17
Diéu ché metyl N-[[5-[1- (2, 6-diclo-4-xyclopropylphenyl)-1H-pyrazol-3-yl]-2-
metylphenyl]metyl]carbamat (Hop chét 65)
Budc A: Diéu ché 5-[1- (2, 6-diclo-4-nitrophenyl)-1H-pyrazol-3-yl]-2-metyl-

benzonitril

Hdn hop bao gdbm 2-metyl-5- (1H-pyrazol-3-yl) benzonitril (3,0 g, 16,4 mmol)
(xem phuong phap diéu ché trong cong b6 don PCT WO 2014066120), 1, 3-diclo-2-flo-
5-nitrobenzen (4,12 g, 19,6 mmol) va kali cacbonat (2,72 g, 19,6 mmol) trong N, N-
dimetylformamit (51ml) dugc lam néng & nhiét d 80°C trong 4 gid, va sau d6 khudy qua
dém & nhiét d6 phong. Hn hop phan ting nay duoc pha lodng bing nudc va thu lay chét
két tiia thu duoc va rira bang nude. Chat két tia rin nay duoc nghién nho trong hdn hop
bao gdm hexan/1-clobutan, loc va sdy kho trong khong khi dé thu duoc hop chat danh
dinh (3,59g).

IH NMR (CDCl3) : 88,37 (s, 2H), 8,11 (s, 1H), 7,96 (d, 1H), 7,64 (s, 1H), 7,38 (d, 1H),
6,87 (s, 1H), 2,60 (s, 3H).

Bude B: Diéu ché 5-[1- (4-amin-2, 6-diclophenyl)-1H-pyrazol-3-yl]-2-metyl-

benzonitril

B6 sung timg phan 5-[1- (2, 6-diclo-4-nitrophenyl)-1H-pyrazol-3-yl]-2-
metylbenzonitril (trc 13, san phim cia bude A) (6,07 g, 16,26 mmol) vao hdn hop bao
gém thiéc () clorua dihydrat (12,82 g, 56,82 mmol), axit axetic (51,78ml) va axit
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clohydric dam dic (34,57ml) trong khi duy tri nhiét d6 phan tng & khoang 25°C. Hon

hop phén tng nay dugc khudy qua dém, va sau d6 rét tir tir vao hdn hop bao gbm kali

hydroxit (200 g), nude (200 g) va cuc da dong lanh (400 g). Thu chit két tia rin thu duoc

bing cach loc va lam khé dé thu dugc san phim danh dinh (6,8 g).

1H NMR (CDCI3) : 88,22 (s, 1H), 7,98 (d, 1H), 7,55 (s, 1H), 7,35 (d, IH), 6,76 (s, 1H),
6,71 (s, 2H), 4,06 (s, 2H), 2,57 (s, 3H). |

Budéce C: Diéu ché 5-[1- (4-brom-2, 6-diclophenyl)-lH-pyrazol—3-yl]-2—metyl-

benzonitril

Hon hop bao gom 5-[1- (4-amin-2, 6-diclophenyl)-1H-pyrazol-3-yl]-2-metyl-
benzonitril (tirc 1a, san phém cta budc B) (6,75 g, 18,67 mmol) va n-butylnitrit (27,38ml,
233,7 mmol) dugc lam noéng & nhiét do hdi luu qua dém, sau do lam mat dén nhiét do
phong va cb dic & 4p sudt giam. Tinh ché vat lidu thu dugc bing sic ky cot silica gel (pha
loding bing 20% etyl axetat trong hexan) dé tao ra hop chét danh dinh (4,3 g).

IH NMR (CDCl3) : 88,22 (s, 1H), 7,96 (d, 1H), 7,66 (s, 2H), 7,58 (s, 1H), 7,36 (d, IH),
6,80 (s, 1H), 2,57 (s, 3H).

Buéce D: Diéu ché 5-[1- (2, 6-diclo-4-xyclopropylphenyl)-1H-pyrazol-3-yl]-2-

metylbenzonitril

Hdn hop bao gdbm 5-[1- (4-brom-2, 6-diclophenyl)-1H-pyrazol-3-yl]-2-metyl-
benzonitril (tc 13, sin pham cua bude C) (2,19 g, 5,37 mmol), axit xyclopropylboronic
(0,53 g, 6,31 mmol), natri cacbonat (1,99 g, 18,75 mmol) va bis (triphenylphosphin)
paladi (II) diclorua (0,46 g, 0,66 mmol) trong 1, 2-dimetoxyetan (43,7ml) va nudc
(10,03ml) duoc 1am néng & nhiét d6 85°C qua dém. Hdn hop phan tng ndy dwgc lam
ngudi dén nhiét d6 phong va duoc phan tach gitta nude va etyl axetat. Lép hitu co ndy
dugc tach nhau ra, dugce 1am kho trén magié sulfat, loc va c6 dic ¢ 4p sut giam. Tinh
ché vat liéu thu duoc bing sic ky cot silica gel (rira giai bing gradient nim trong khoang

tir 0 dén 10%etyl axetat trong hexan) @ thu dugc hop chét danh dinh (0,90 g).
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IH NMR (CDCl3) : 88,13 (s, 1H), 7,97 (d, 1H), 7,55 (s, 1H), 7,34 (d, 1H), 7,15 (s, 2H),
6,78 (s, 1H), 2,57 (s, 3H), 1,98-1,90 (m, 1H), 1,14-1,08 (m, 2H), 0,81-0,75 (m, 2H).

Budc E: Diéu ché 5-[1- (2, 6-diclo-4-xyclopropylphenyl) -1 H-pyrazol-3-yl]-2-

- metylbenzenmetanamin hydroclorua

B6 sung tris(2, 3, 4, 5, 6-pentaflophenyl) boran (0,01 g, 0,07 mmol) vao hdn hop
bao gdm 5-[1- (2, 6-diclo-4-xyclopropylphenyl)-1H-pyrazol-3-yl]-2-metylbenzonitril (tic
13, san pham cta bude D) (0,88 g, 2,39 mmol) trong diclometan (5ml), sau d6 bd sung
dietylsilan (0,53 g, 5,97 mmol). Hn hop phan (g nay dugc khudy qua dém & nhiét do
phong, lam mat dén nhiét d6 ndm trong khoang tir 0 dén 5°C, va sau d6 b sung timg giot
axit clohydric (dung dich 4N trong dioxan, 2,02ml). Thu liy chit két tia thu dugc bing
cach loc va lam kho trong khong khi dé tao ra hop chit danh dinh dudi dang chét rin
(0,82 g).

IH NMR (CDCI3) : 88,30 (br s, 3H), 8,03 (s, 1H), 7,95 (s, 1H), 7,77 (d, 1H), 7,43 (s,

2H), 7,32 (d, 1H), 6,97 (s, 1H), 3,57 (s, 2H), 2,36 (s, 3H), 2,13-2,05 (m, 1H), 1,14-1,05
(m, 2H), 0,91-0,85 (m, 2H).

Budc F: Diéu ché metyl N-[[5-[1- (2, 6-diclo-4-xyclopropylphenyl)-1H-pyrazol-3-
yl]-2-metylphenyl]metyl]carbamat

B6 sung metyl cloformat (0,21 g, 2,21 mmol) vao hén hop bao g6m 5-[1- (2, 6-
diclo-4-xyclopropylphenyl) -1H-pyrazol-3-yl]-2-metylbenzenmetanamin hydroclorua
(tlre 13, san phém cua budce E) (0,82 g, 2,01 mmol) va kali cacbonat (0,83 g, 6,02 mmol)
trong axetonitril (10ml) & nhiét do nim trong khoang tir 0 dén 5°C. Hon hop phan ting
nay duoc khqu qua dém o nhiét d6 phong va c6 dic ¢ 4p suit giam. Tinh ché vt liéu thu
duoc bing sic ky cot silica gel (rira giai bang gradient etyl axetat nim trong khoang tir
0% dén 100% trong hexan) dé tao ra hop chit danh dinh, hop chét theo sang ché dudi
dang chét rin (0,87 g).
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IH NMR (CDCI3) : 87,78 (s, 1H), 7,70 (d, 1H), 7,63 (s, 1H), 7,22 (d, 1H), 7,15 (s, 2H),
6,76 (s, 1H), 4,82 (br s, 1H), 4,41 (br s, 2H), 3,70 (s, 3H), 2,37 (s, 3H), 1,95-1,88 (m,
1H), l,i2-1,08 (m, 2H), 0,80-0,72 tm, 2H).

LCMS: m/z 430 [M+H]"

Vidu 18
Diéu ché metyl N-[[5-[2- (2, 6-diflo-4-nitrophenyl)-2H-1, 2, 3-triazol-4-y1]-2-metyl-
phenyl]metyljcarbamat (Hop chét 118), va metyl N-[[5-[1- (2, 6-diflo-4-
nitrophenyl)-1H-1, 2, 3-triazol-4-yl]-2-metylphenyl]metyl]carbamat (Hop
chit 132)

Budc A: Diu ché 2-metyl-5-[2- (trimetylsilyl) etynyl]benzonitril

Bb sung vao hdn hop bao gdm 2-amin-5-brombenzonitril (50 g, 255 mmol) va
etynyltrimetylsilan  (181ml, 1275 mmol) trong tetrahydrofuran (600ml) bis
(triphenylphosphin) paladi (II) diclorua (26 g, 38 mmol), dong (I) iddua (14,5 g,
76,5 mmol), triphenylphosphin (20 g, 76,5 mmol) va trietylamin (600ml). Khudy hdn hop
phan Ung & nhiét d§ phong trong 24 gio, va cd dic ¢ ap suét giam. Tinh ché vt liéu thu
dwoc bing sic ky cot silica gel (pha lodng bing 5% etyl axetat trong ete dau mo) dé tao ra
hop chét danh dinh dudi dang chét rin (45 g).

IH NMR (CDCI3) : 87,68 (d, J/=1,6 Hz, 1H), 7,63 (dd, /=8,0, 1,6 Hz, 1H), 7,24 (s, 1H),
2,53 (s, 3H), 0,24 (s, 9H).

Bude B: Diéu ché 5-etynyl-2-metylbenzonitril

B6 sung kali hydroxit (67ml, 1% trong metanol) vao hon hop bao gb6m 2-metyl-5-
[2- (trimetylsilyl) etynyl]benzonitril (tirc 13, san phim cta budc A) (40 g, 187,7 mmol)
trong metanol (800ml). Hén hop phan tng nay duoc khudy & nhiét d6 phong trong 16
gid, va sau d6 chung cit dé loai bé metanol. Pha loing hdn hop thu duge bing nudc
(200ml) va tinh ché bing etyl axetat. Phan chiét hiru co héa hop nay duoc rira bing dung

dich natri clorua bao hoa, 1am khd trén natri sulfat, loc va c6 dac o ap sut giam. Tinh ché
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vat liéu thu duoc bing sic ky cot silica gel (pha lodng bing etyl axetat 12% trong ete dau

md) dé tao ra hop chét danh dinh dudi dang chit tén (15 g).

IH NMR (CDCl3) : §7,70 (d, J/=1,2 Hz, 1H), 7,57 (dd, J=8,4, 2,0 Hz, 1H), 7,28 (d, J=7,6
Hz, 1H), 3,12 (s, 1H), 2,55 (s, 3H).

Budée C: Diéu ché 5-etynyl-2-metylbenzenmetanamin hydroclorua

B sung tris(2, 3, 4, 5, 6-pentaflophenyl) boran, (2,7 g, 5,3 mmol) vao hdn hop bao gE‘)m
diphenylsilan (81ml, 443 mmol) trong cloform (250ml), sau dé bd sung dung dich 5-etynyl-2-
metylbenzonitril (tic 13, san phdm cta bude B) (25 g, 177,3 mmol) trong cloform. Hdn hop
phéan Umg nay duoc khudy & nhiét 6 phong trong 16 gid va c6 dic & ap suat giam. BS sung
axit clohydric (dung dich 2N trong dietyl ete) vao vat liéu thu dugc va khudy hén hop nay
trong 1 gid. Thu l4y chét két tia rin thu duoc bing cach loc va siy kho dé tao ra hop chat danh
dinh dué6i dang chit rin (30 g).

IH NMR (DMSO-dg) : 88,26 (br s, 3H), 7,53 (s, 1H), 7,37-7,39 (m, 1H), 7,27-7,25 (m,
1H), 4,19 (s, 1H), 4,01 (s, 2H), 2,35 (s, 3H).

Bude D: Diéu ché metyl [ (5-etynyl-2-metylphenyl) metyl]carbamat

B6 sung ting giét metyl cloformat (23,3 g, 248,6 mmol) vao hdn hop bao gbm 5-
etynyl-2-metylbenzenmetanamin hydroclorua (fic 13, san phdm cia budcC) (30g,
165,7 mmol) va kali cacbonat (68,5 g, 497 mmol) trong axetonitril (330ml) & 0°C trong 20
phtit. H3n hop phan tmg nay dugc khudy & nhiét d6 phong trong 16 gid, sau d6 pha loang bing
nude (200ml) va tinh ché bing etyl axetat. rira phin chiét hitu co héa hop nay bing dung dich
natri clorua bo hoa, 1am khé trén natri sulfat, loc va cé dac & ap sut giam. Tinh ché chét litu
thu dwoc bing phwong phép sic ky c¢ot (pha lodng bing 30% etyl axetat trong ete diu mo) dé
tao ra hop chit danh dinh duéi dang chat rin (25 g).

IHNMR (CDCl3) : 87,38 (br s, 1H), 7,33-7,31 (m, 1H), 7,13-7,11 (m, 1H), 4,83 (brs,
1H) 4,34 (d, /=5,6Hz, 2H), 3,71 (s, 3H), 3,04 (s, 1H), 2,32 (s, 3H).

Budéc E: Diéu ché metyl N-[[5- (1H-1, 2, 3-triazol-4-yl)-2-metylphenyl]metyl]-

carbamat
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Bb sung metanol (12ml), trimetylsilyl azit (11,7ml, 88,6 mmol) va ddng (I) i6dua
(0,56 g, 2,9 mmol) vao hdn hop bao gdm metyl [ (5-etynyl-2-metylphenyl) metyl]carbamat
(tic 13, san phdm cia bude D) (30 g, 165,7 mmol) trong N, N-dimetylformamit (117ml).
Hén hop phan tmg nay duoc 1am néng & nhiét d6100°C trong 16 gid, sau d6 pha lodng bing
dung dich amoni clorua bio hoa va tinh ché bing etyl axetat. Ph?t-n chiét hitu co héa hop nay
duoc rira béng nude va dung dich natri clorua bio hoa, 1am kho trén natri sulfat, loc va c6
dac & ap sudt giam. Tinh ché vat lidu thu dugc bing sic ky cdt silica gel (pha lodng bing
20% etyl axetat trong ete d4u mo) dé tao ra hop chét danh dinh duéi dang chét rén (4 g).
IH NMR (CDCl3) : 811,8 (brs, 1H), 7,94 (s, 1H), 7,71 (s, 1H), 7,64-7,61 (m, 1H), 7,24

(s, 1H), 4,93 (br s, 1H), 4,43 (d, J=6,0 Hz, 2H), 3,71 (s, 3H), 2,37 (s, 3H).

Budce F: Diéu ché metyl N-[[5-[2- (2, 6-diflo-4-nitrophenyl)-2H-1, 2, 3-triazol-4-yl]-
2-metylphenyl]metyljcarbamat (Hop chét 118) va metyl N-[[5-[1- (2, 6-
diflo-4-nitrophenyl)-1H-1, 2, 3-triazol-4-yl]-2-metylphenylJmetyl]carbamat
(Hop chat 132)

B sung kali cacbonat (6,7 g, 48,6 mmol) vao hdn hop bao gbm metyl N-[[5- (1H-1, 2,

3-triazol-4-y1)-2-metylphenylJmetyl]carbamat (ttic 13, san phim clia busc E) (4 g, 16,2 mmol)
trong dimetyl sulfoxit (40ml), sau dé bd sung 1, 2, 3-triflo-5-nitrobenzen (3,1 g, 17,8 mmol).
Hdn hop phan tng nay duoc khudy & nhiét d6 phong trong 16 gid, va sau d6 pha lodng bing
nuée (30ml) va tinh ché bing etyl axetat. Phan chiét hitu co héa hop nay dugc rira bang dung
dich natri clorua bio hoa, l1am khoé trén natri sulfat, loc va c6 dic & ap suét giam. Tinh ché vat
lieu thu dugc bing sic ky silica gel (pha lodng bing 20% etyl axetat trong ete ddu mo) @ tao
ra metyl  N-[[5-[2- 2, 6-diflo-4-nitrophenyl)-2H-1, 2, 3-triazol-4-yl]-2-
metylphenyl]metyl]carbamat (Hop chit 118), hop chit theo sang ché dudi dang chit rin (2 g).
IH NMR (DMSO-dg) : & 8,77 (s, 1H), 8,45 (dd, /=92, 2 Hz, 2H), 7,80 (s, 1H), 7,76-7,74

(m, 1H), 7,69-7,66 (m, 1H), 7,32 (d, J=8,0 Hz, 1H), 4,24 (d, J=5,6 Hz, 2H), 3,55 (s,

3H), 2,33 (s, 3H).
LCMS: m/z: 404 [M+H]".

-66-



41628

Ciing di thu duoc chat rin chita hdn hop bao gdm metyl N-[[5-[2- (2, 6-diflo-4-
nitrophenyl)-2H-1, 2, 3-triazol-4-yl]-2-metylphenyl]metyl]carbamat (Hop chét 118) va metyl
N-[[5-[1- (2, 6—diﬂ0-4-nitrophenyl)-IH-I, 2, 3-triazol-4-yl]-2-metylphenyl]metyl]carbamat
(Hop chét 132). Tinh ché thém chét rin nay bing sic ky silica gel tao ra metyl N-[[5-[1- (2, 6-
diflo-4-nitrophenyl)-1H-1, 2, 300-triazol-4-yl]-2-metylphenyl]metyl]carbamat (Hc:)p chét 132),
hop chét theo sang ché duéi dang chit rin (800 mg).
1H NMR (DMSO-dg) : 89,08 (s, 1H), 8,50 (d, /=7,6 Hz, 2H), 7,83-7,82 (m, 2H), 7,71-

7,67 (m, 2H), 7,29 (d, 8,4 Hz, 1H), 4,24 (d, J=6,4 Hz, 2H), 3,57 (s, 3H), 2,32 (s, 3H).
LCMS: m/z: 404 [M+H]".

Vidu 19
Didu ché metyl N-[[5-[2- (4-amin-2, 6-diflophenyl)-2H-1, 2, 3-triazol-4-yl]-2-
metylphenyl]metyl]carbamat (Hop chit 115)

B6 sung bot sit (2,7 g, 49,6 mmol) va amoni clorua (0,16 g, 2,9 mmol) vao hén hop
bao gdbm metyl N-[[5-[2- (2, 6-diflo-4-nitrophenyl)-2H-1, 2, 3-triazolj4-yl]-2—
metylphenyl]metyl]carbamat (tirc 1a, san phdm theo vi du 18, budc F, hop chit 118) (2 g,
4,9 mmol) trong etanol (18ml) va nuéc (2ml). H3n hop phan ung nay dugc lam néng &
nhiét d6 hoi luu trong 1,5 gio, khqu & nhiét d6 phong trong 16 gio, va sau dé dugc loc qua
tAm Celite® (chét tro loc chira nhiéu tio cat), rira bing etyl axetat (30ml). San phim loc
duoc pha lodng bang nudc va tinh ché bing etyl axetat. Chét hitu co héa hop niy dugc rira
béng dung dich natri clorua bdo hoa, 1am khd trén natri sulfat, dugc loc va c6 dic & ap suat
giam. Tinh ché vét lidu thu dugc bang sic ky silica gel (pha lodng bing 30% etyl axetat
trong ete ddu moé) dé tao ra hop chét danh dinh, hop chét theo séng ché duéi dang chit rin
(1,6 g). '

IH NMR (CDCl3) : 88,08 (s, 1H), 7,74-7,73 (m, 1H), 7,67-7,65 (m, 1H), 7,24 (s, 1H),
6,33-6,30 (m, 2H), 4,89 (br s, 1H), 4,42 (d, J=5,2 Hz, 2H), 4,13 (s, 2H), 3,70 (s, 3H),
2,37 (s, 3H

LCMS: m/z: 374 [M+H]".
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Hop chit duéi day duoc diéu ché bing phuong phap twong t nhw phuong phap theo vi du 19:
metyl N-[[5-[1- (4-amin-2, 6-diflophenyl)-1H-1, 2, 3-triazol-4-yl]-2-metylphenyl]-
metyl]carbamat (Hop chét 131). ’
IH NMR (CDCl3) : 67,91 (s, 1H), 7,81 (s, 1H), 7,70 (d, 1H), 7,25 (s, 1H), 6,35 (d, 2H),
4,93 (brs, 1H), 4,45 (s, 2H), 4,19 (br s, 2H), 3,71 (s, 3H), 2,39 (s, 3H).
Vidu 20
Diéu ché metyl N-[[5-[2- (4-clo-2, 6-diflophenyl)-2H-1, 2, 3-triazol-4-yl]-2-
metylphenyl]metyl]carbamat (Hop chét 117)

B sung n-butyl nitrit (3,3 g, 32,17 mmol) vao hdn hop bao gom metyl N-[[5-[2- (4-
amin-2, 6-diflophenyl)-2H-1, 2, 3-triazol-4-yl]-2-metylphenyl]metyl]carbamat (tirc 1a, san
phdm theo vi du 19) (1 g, 2,68 mmol) trong cacbon tetraclorua (125ml). Hén hop phan tng
nay dugc lam noéng & nhiét do héi luu trong 16 gio, va sau d6 dugc loc qua tAm Celite® (chét
tro loc chita nhidu tio cat), rira bing etyl axetat (20ml). San phim loc duoc pha loing bing
nudce (60ml) va tinh ché bing etyl axetat. Chat hitu co héa hop nay dugc rira bing dung dich
natri clorua bdo hoa, 1am kho trén natri sulfat, loc va c6 dic & ap suét giam. Tinh ché vat liéu
thu dugc bing sic ky silica gel (pha lodng bing 30% etyl axetat trong ete diu mo) dé tao ra
hop chét danh dinh, hop chét theo sang ché dudi dang chit rén (0,12 g).

IH NMR (CDCI3) : 88,13 (s, 1H), 7,74-7,73 (m, 1H), 7,66 (dd, J=8,0, 1,6 Hz, 1H), 7,28
(s, 1H), 7,19-7,15 (m, 2H), 4,90 (br s, 1H), 4,43 (d, J=5,6 Hz, 2H), 4,71 (s, 3H), 2,38 (s,
3H).

LCMS: m/z: 393 [M+H]".

Hop chat duéi ddy dugc diéu ché bang phuong phap tuong tuw nhu phuong phép theo vi du 20:
metyl N-[[5-[1- (4-clo-2, 6-diflophenyl)-1H-1, 2, 3-triazol-4-yl]-2-metylphenyl]-

metyl]carbamat (Hop chat 121).
IH NMR (CDCI3) : 87,98 (s, 1H), 7,79 (br s, 1H), 7,70 (d, J=6,4 Hz, 1H), 7,27-7,20 (m,

3H), 4,91 (br s, 1H), 4,44-4,43 (m, 2H), 3,71 (s, 3H), 2,38 (s, 3H).
LCMS: m/z: 393 [M+H]".
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Bing céc quy trinh dugc mo ta trong ban mb ta ndy, cling véi cac phuong phap da

‘biét trong linh vuc nay, c6 thé diéu ché cic hop chit sau tir Bang 1A dén Bang 33D. Céc

chir viét tit sau dugc sit dung trong cic Bang: n c6 nghia 13 théng thudng, i c¢6 nghia 12

iso, ¢ ¢6 nghia 1a xyclo, Me c6 nghia la metyl, Et c6 nghia 1a etyl, Pr cé nghia 1a propyl,

MeO cé nghia 1a metoxy, EOt ¢ nghia 12 etoxy, MeS c6 nghia 1a metylthio, EtS cé nghia

1a etylthio, -CN c6 nghia 13 xyano va -NO, c6 nghia 1a nitro.

HsC "
O N N
HC \ﬂ/ ~ N\ R®
0 -
R2
Bang 1A
RIvaR21IaF
RO RO RO RO
H CH=CHCHj3 OCHy(c-Pr) CH,OH
F CH,CH=CH, CHy(c-Pr) CH,OCH3
c1 C=CH OCH,CH=CH, CH,CH,OCH3
Br C=CCHj3 OCH,CH=CH(CHj3) CH,OCH,CH3
I CH,C=CH OCH,C=CH OCH,CF;
CN CF3 OCH,C=CCHj OCF,CF,H
NH, CHF, OCH,CH=CHCl CH=NOH
NO, CH,F OCH,CH=CCl, C(Me)=NOH
Me OMe OCH,C=CCF4 CH=NOMe
Et OEt OCH,0CHj C(Me)=NOMe
n-Pr O(n-Pr) OCH,CH,OCHj CH=NOEt
i-Pr OCFj3 SMe C(Me)=NOEt
c-Pr OCHF, SEt CH=NOCH,CH=CH,
CH=CH, O(c-Pr) CH,CN C(Me)=NOCH,CH=CH,

Sang ché ciing bao gdm céc bang tir 2A dén 33A, mdi Bang trong s6 d6 duogc xay
dung gidng nhu bang 1A & trén ngoai trir tiéu @& hang trong Bang 1A (nghia 14 “R' va R?
12 F?) dwgc thay thé bing cac tiéu dé hang tuong tmg duoc trinh bay dudi ddy. Vi duy,
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trén.

Bang  Titudd bang Bang Tiéu d& bang
24 |RlvarRZnacl 184 | Rl1aIvaR? 1aMeO

34 |RlvaRZ1aBr 194 | Rl1aclvaR?1aMeS

4A | Rlvar21al 20A | Rl1aBrvaR21a MeS

54 |RlvaRZ1aMe 21A | Rl1aFvaR? 1a MeS

6A | RlvaRZ1aMeO 24 | R!aBrvaR?1aNO,

7A | Rl vaR21a MeS 23A |RIaCF3vaRZIaF

8A |RllacClvarR?1aBr 24A |RlaCHyFvaR21aF

94 |Rl1aFvarR21aBr 25A | Rl1aCHF,vaRZ1aF
10A |R!'larvar?1aBr 26A | Rl1acClvaRZIAE©O

11A | Rl1aMevaR21aBr 274 | R'1aFvaR2 IAEtO

124 |RlIaBrvaR2IaF 284 | Rl1aclvaR21an-PrO
13A  |[RllaclvaRZIaF 294 | R!'1aFvaR2 lan-Pro
14A  |RlAIvaR2iaF 30A | Rl1aClvaR?1ac-PrOCH,
154 |RllaMevaRZIaF 31A | R11aFvaR2 1a c-PrOCH,
16A | RllacivaR? 1a MeO 324 |Rl1acCivaR21aCF30
174 | Rl1aFvaRZ1a MeO 334 |Rl1aFvaRZ1aCF30

Bang 1B

Bang 1B 12 giéng nhu bang 1A, chi khéc 14 cAu triic hoa hoc & Bang 1A dugc thay

bing c4u tric sau day:
H;C
Rl
o N |
P N

=N\
H;C \ﬂ/ N RS

0 N=/
R? '

Céc bang 2B-33B
Céc bang 2B dén 33B dugc cdu tric twong tuw nhu cic bang 2A dén 33A.
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Bang 1C
Béng 1C 12 gidng nhu bang 1A, chi khéc 13 cdu tric hod hoc & Bang 1A dugc thay

bang cau tric sau day:

H;C
. Rl
o N
/ N
H;C ' Z N\
< N e

O \N

R2 .

Céc bang 2C-33C
Céc bang 2C dén 33C duoc chu tric twong tu nhur céc bang 2A dén 33A.

Bang 1D
Béng 1D la gibng nhu bang 1A, chi khac 13 c4u triic hoa hoc & Bang 1A dugc thay

bang cau tric sau day:

H3C
Rl
o N
e
/
H3C \[‘( /N R6
O N=\
R2

Céc bang 2D-33D
Céc bang 2D dén 33D duoc chu tric twong tw nhur cAc bang 2A dén 33A.
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Ché phdny/Tinh hitu ich

Hop chit c6 Cong thitc 1 theo sang ché (bao gdbm N-oxit, hydrat va mudi cua ching)
thuong s& duoc st dung [am thanh phﬁn hoat tinh diét ndm trong ché phém, tic 1a ché
phém, v6i it nhat mot thanh phﬁn bd sung duoc chon tir nhém bao gém cac chit hoat
dong bé mat, chit pha loing rin va chit pha lodng 16ng, ddng vai trd 13 chét mang. Cong
thic hodc thanh phén ché phém dugc lua chon phu hgp véi cac dédc tinh vat Iy cua hoat
chét, phuong thitc sit dung va cac yéu 6 moi truong nhu loai d4t, 6 Am va nhiét do.

Céc cong thire hitu ich bao gdm ca ché phim léng va rin. Ché phim dang long bao
g6m dung dich (bao gdm ca chét ¢6 dic c6 thé nhii héa), huyén phi, nhil tuong (bao gbm
ca vi nhil trong va/hoic nhii tuong-huyén phi) va cic dang tuong tu, tlly ¥ c6 thé duoc
lam dic thanh gel. Cac dang chung cua ché phém long dang nudce 1a dung dich c6 dic hoa
tan, hdn dich c¢d dic, hdn dich vién nang, nhil twrong ddm dic, vi nhil twong va nhil twong
huyén phit. Céc loai ché phdm léng khéng chira nude néi chung 12 ¢6 dic ¢6 thé nhil héa,
¢6 dic c6 thé nhii héa vi md, ¢ dic phén tan va hé phéan tan dau.

Céc loai ché phém rin noi chung la dang bui, bot, hat, pellet, thubc vién tron, bot
nhdo, vién nén, mang phi (bao gdm ca I6p pht hat) va cac dang tuong tw, ¢6 thé phan tan
trong nude (“thdm uét”) hodc tan trong nude. Mang va 16p phi dugc hinh thanh tir dung
dich tao mang hodc huyén phu co thé chay dugc ddc biét hitu ich cho viéc xu ly hat
giéng. Hoat chét c6 thé duoc bao nang (vi md) va tiép tuc duoc tao ra huyén phu hoidc
ché phém tin; Theo cach khac, toan bd ché phém ctia hoat chit c6 thé duoc bao nang
(hodc "boc ngoai"). Qua trinh bao nang c6 thé kiém soat hodc tri hodn viéc gidi phong
hoat chét. Dang hat c6 thé nhii héa két hop nhiing wu diém cta ca cong thirc ¢d dic c6 thé
nhii hoa va cong thitc dang hat kho. Céac ché phém co néng dd cao chu yéu duoc st dung
1am chét trung gian cho cong thic tiép theo.

Céc ché phdm c6 thé phun thudng dugc pha trong moi trudong thich hop trude khi
phun. Cac ché phim 16ng va rin nhu viy dugc pha ché dé c6 thé d& dang pha loing trong
moi truong phun, thuong la nude, nhung déi khi 1a moéi truong thich hop khic nhu
hydrocacbon thom hodc parafin hodc diu thuc vat. Thé tich phun c6 thé dao dong tir

khoang mét dén vai nghin lit m3i ha, nhung thong thudng hon 13 trong khoang tir 10 dén
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vai trim lit m3i ha. Cac ché phim c6 thé phun c6 thé dugc tron trong bé chira véi nuée
hodc mdt moi truong thich hop khac dé xurly 14 bﬁng cach bon trén khong hodc trén mat
d4t, hodc dé 4p dung cho ndi truong trdng ciy. Cac cong thirc 1ong va khé c6 thé dugc do
truc tiép vao hé théng tudi nho giot hosic do vio ranh trong qué trinh trdng. Cic ché
phdm I6ng va rin c6 thé dwoc 4p dung cho hat gibng cdy trong va cac tham thuc vat
mong mudn khac nhu 13 xir Iy hat giéng trudc khi trong dé bao vé ré dang phat trién va
cac bd phéan thuc vat dudi mat d4t khac va/hodc tan 13 thong qua su 'hép thu toan théan.
Cac cdng thirc thudng s& chira mot Iwong hitu hiéu cia hoat chét, chat pha loéng va

chat hoat dong bé mit trong pham vi gn ding sau day, tdng cong dén 100 phin trim

trong lugng.
Phén trim trong luong
hoat chat
Chét phalodng ~ Chét hoat déng
bé mat
Dang hat, vién nén va bot cd thé phdan  0,001-90 0-99,999 0-15
tan trong nudc va tan trong nudc
H¢ phan tén, huyép phu, nhil tuong, | 1-50 40-99 0-50
dung dich trong dau (bao gém ca chat
cb dac co thé nhil hoa)
Dang bui 1-25 70-99 0-5
Hat va Pellet 0,001-95 5-99,999 0-15
Ché pham c6 ndng d¢ cao 90-99 0-10 0-2

Céc chit pha loing rin bao gbm, vi du, dit sét nhu bentonit, montmorillonit,
atapulgit va cao lanh, thach cao, xenluloza, titan dioxit, kém oxit, tinh bot, dextrin, cic
duong (vi du, lactoza, sucroza), silic dioxit, bt talc, mi ca, diatomit, ure, canxi cacbonat,
natri cacbonat va bicacbonat, va natri sulfat. Céc chét pha loang rin dién hinh dugc mo ta
trong Watkins va cong su, Handbook of Insecticide Dust Diluents and Carriers, 2nd Ed.,
Dorland Books, Caldwell, New Jersey.

Céc chit pha long dang 1ng bao gbm, vi du, nuéc, N,N-dimetylalkanamit (vi du,
N,N-dimetylformamit), limonen, dimetyl sulfoxit, N-alkylpyrolidon (vi du,
N-metylpyrolidinon), alkyl phosphat (vi du, trietyl phosphat), etylen glycol, trietylen
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glycol, propylen glycol, dipropylen glycol, polypropylen glycol, propylen cacbonat,
butylen cacbonat, parafin (vi du, diu khoang tring, parafin théng thuong, isoparafin),
alkylbenzen, alkylnaphtalen, glyxerin, glyxerol triaxetat, sorbitol, hydrocacbon thom,
chit béo khir chat gbc thom, alkylbenzen, alkylnaphtalen, keton nhu xyclohexanon,
2-hep%anon, isophoron va 4-hydroxy-4-metyl-2-pentanon, axetat nhu isoamyl axetat,
hexyl axetat, heptyl axetat, octyl axetat, nonyl axetat, tridecyl axetat va isobornyl axetat,
cac este khac nhu lactat este alkyl hoa, este di bazo, alkyl va aryl benzoat va y -
butyrolacton, va rugu, ma cé thé 12 mach thrfmg, mach nhanh, bdo hoa hoic khéng bio
hoa, nhu metanol, etanol, n-propanol, rugu isopropylic, n-butanol, rugu isobutyl, n-
hexanol, 2-etylhexanol, n-octanol, decanol, rugu isodexyl, isooctadecanol, rugu xetylic,
ruou laurylic, rugu tridexyl, rugu oleyl, xyclohexanol, rugu tetrahydrofurfuryl, rugu
diaxeton, cresol va rugu benzylic. Cc chit pha loing long cling bao gdm cac este
glyxerol clia cc axit béo bdo hoa va khong bdo hoa (dién hinh 13 Cg—Cy7), ching han
nhu diu hat thuc vat va trai cdy (vidu: dau 6 liu, thiu dau, hat lanh, ving, ngd (ngd), lac,
huéng duong, hat nho, cdy rum, hat bong, ddu tuong, hat cai déu, dira va hat co), chét
béo cb nguén géc dong vat (vi du: m& dong vat bo, md dong vat lon, m& lgn, dau gan ca,
dAu c4), va hén hop cia chung. Cac chit pha loding 16ng ciing bao gdm cac axit béo dugc
alkyl hoa (vi dy, dugc metyl hda, etyl hda, butyl héa) trong do cac axit béo co thé thu
duoc bing cach thiy phéan cac este glyxerol tir cac ngudn thuc vat va dong vat, va c6 thé
duoc tinh ché bang cach chung cit. Cac chit pha loing 1ong dién hinh dugc mo ta trong
Marsden, Solvents guide, 2nd Ed., Interscience, New York, 1950.

Céc ché phém rén va 1ong theo sang ché thudng bao gbm mot hodc nhiéu chat hoat
dong bé mit. Khi dugc thém vao chat long, chét hoat dong bé mit thuong lam thay dbi,
thuong nhat 12 1am giam sirc cing bé mit ciia chit 16ng. Tuy thude vao ban chét ciia cac
nhom ua nude va ua béo trong phan tu chét hoat dong bé mit, chit hoat dong bé mat ¢
thé hitu ich nhu chat lam udt, cht phén tan, cht nhii héa hodc chat khir bot.

Chét hoat déng bé mit c6 thé duoc phan loai la khong ion, anion hodc cation. Chét
hoat dong bé mit khéng ion hitu ich cho céc ché phdm theo sang ché bao gbm, nhung’

khong gidi han &: ruou alkoxylat nhu ruou alkoxylat dwa trén ruou tw nhién va tng hop
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(c6 thé phan nhanh hodc mach thing) va duoc didu ché tir rugu va etylen oxit, propylen
oxit, butylen oxit hodc hdn hop cla chiing; amin etoxylat, alkanolamit va alkanolamit
etoxyl hoa; triglyxerit dugc alkoxyl hda nhu diu dau nanh, thiu diu va hat cai dau etoxyl
hoa; alkylphenol alkoxylat nhu octylphenol ethoxylat, nonylphenol etoxylat, dinonyl
phenol etoxylat va do&ecyl phenol etoxylat (duoc didu ché tir phenol va etylen oxit,
propylen oxit, butylen oxit hoic hdn hop cia ching); polyme khéi duoc didu ché tir
etylen oxit hoic propylen oxit va polyme khéi nguoc trong d6 khéi du cudi duoc diéu
ché tir propylen oxit; axit béo etoxyl héa; diu va este béo etoxyl hoa; este metyl etoxyl
héa; tristyrylphenol etoxyl héa (bao gdm ca nhing chat dugc diéu ché tir etylen oxit,
propylen oxit, butylen oxit hodc hdn hgp ciia ching); este axit béo, este glyxerol, din
xuit gbc lanolin, este polyetoxylat nhwr este axit béo sorbitan polyetoxyl hda, este axit béo
sorbitol polyetoxyl héa va este axit béo glyxerol polyetoxyl hda; cac dan xuit sorbitan
khéc nhu este sorbitan; chit hoat dong bé mit cao phén tir nhu chit dong tring hop ngiu
nhién, cht ddng tring hop khéi, nhua alkyl peg (polyetylen glycol), polyme ghép hoic
lugc va polyme hinh sao; polyetylen glycol (chét); este axit béo polyetylen glycol; chit
hoat dong bé mit géc silicon; va cac din xuit duong nhu este sucroza, polyglycosit alkyl
va polysacarit alkyl.

Céc chit hoat dong bé& mit anion hiru ich bao gé)m, nhung khoéng gidi han ¢: axit
alkylaryl sulfonic va mudi ctia chiing; rugu cacboxyl héa hoic alkylphenol etoxylat; dan
xuét diphenyl sulfonat; lignin va cic din xuét ctia lignin nhu lignosulfonat; axit maleic
hodc sucxinic hodc anhydrit cia ching; olefin sulfonat; cac este photphat nhu este
photphat ctia rugu alkoxylat, este photphat ctia alkylphenol alkoxylat va este photphat
cta styryl phenol etoxylat; chét hoat dong bé mit dua trén protein; cac dan xuét cua
sarcosin; styryl phenol ete sunfat; sunfat va sunfonat cua diu va axit béo; sulfat va
sulfonat cta cac alkylphenol etoxyl hda; sunfat cua rugu; sulfat cia rugu etoxyl hoa;
sulfonat clla amin va amit nhu N,N-alkyltaurat; sulfonat cua benzen, cumene, toluen,
xylen, va dodexyl va tridexylbenzen; sulfonat ciia naphtalen ngung tu; sulfonat cua
naphtalen va alkyl naphtalen; sulfonat ctia ddu mo d3 phan doan; sulfosucxinamat; va

sulfosucxinat va cac din xuat ctia ching nhu mudi dialkyl sulfosucxinat.
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Céc chit hoat dong bé mit cation hitu ich bao gdm, nhung khéng gidi han &: amit
va amit etoxyl héa; amin ching han nhu N-alkyl propandiamin, tripropylentriaminvvé
dipropylentetramin, va amin etoxyl héa, diamin etoxyl héa va amin propoxyl hoa (dugc
diéu ché tir amin v etylen oxit, propylen oxit, butylen oxit hoic hén hop ctia ching);
mudi amin nhu axetat amin va mudi diamin; mudi amoni bac bén nhu mudi bac bén,
mudi bac bdn da etoxyl hoa va mudi bac bdn hép; va cac oxit amin nhu oxit
alkyldimetylamin va oxit bis-(2-hydroxyetyl) -alkylamin.

Céc ché phim theo sang ché 13 hdn hop cia chit hoat dong bé mit khéng ion va
anion hoic hdn hop ciia chit hoat dong bé mit khong ion va cation cfing 13 hitu ich. Céac
chét hoat dong bé mat khong ion, anion va cation va cach sir dung duoc khuyén nghi cia
chiing duoc boc 16 trong nhiéu tai lidu tham khao d3 xuit ban bao gdm McCutcheon’s
Emulsifiers and Detergents, cic 4n ban hang nim cia My va Quéc té xudt ban boi
McCutcheon’s Division, The Manufacturing Confectioner Publishing Co.; Sisely and
Wood, Encyclopedia of Surface Active Agents, Chemical Publ. Co., Inc., New York,
1964; and A. S. Davidson and B. Milwidsky, Synthetic Detergents, Seventh Edition, John
Wiley and Sons, New York, 1987.

Céc ché phim ctia sang ché ciing c6 thé chira cac chét bd trg va phu gia, da biét dbi
v6i chuyén gia trong linh vuc k¥ thuat nay 1a chit hd tro pha ché. Cac chét bé tro va phu
gia trong cong thirc nhu vay c6 thé kiém soat: pH (chat d&ém), tao bot trong qué trinh ché
bién (chit chdng tao bot nhu polyorganosiloxan (vi du, Rhodorsil® 416)), ling cic hoat
chét (chét tao huyén pht), do nhot (chét lam dic thixotropic), su phat trién cia vi sinh vét
trong thiing chira ( chat chdng vi khudn), déng bing san phim (chit chng dong), mau
(thubc nhudm/chat phén tan sic mau (vi du: Pro-lzed® Colorant Red)), chéng ria tréi
(chat tao mang hoic chit dinh), bay hoi (chat 1am chim bay hoi) va cic thudc tinh cong
thitc khac. Chét tao mang bao gém, vi du, polyvinyl axetat, chét déng trung hop
polyvinyl axetat, chit ddng tring hop polyvinylpyrolidon-vinyl axetat, ruou polyvinyl,
chit ddng tring hop rugu polyvinyl va sap. Vi du vé chat bd tro pha ché va phu gia bao
gdm nhing chat dugc liét ké trong McCutcheon’s Volume 2: Functional Materials,

annual International and North American editions, dwgc xuit ban béi McCutcheon’s
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Division, The Manufacturing Confectioner Publishing Co.; va céng b don PCT WO
03/024222. ‘

Hop chit c6 cong thitc 1 va hoat chat bat ky khac thuong duge dua vao céc ché
phdm hién nay bing cach hoa tan hoat chét trong dung méi hodc bing cach nghién trong
chit pha lodng léng hoic khd. Cac dung dich, bao gém Cé:l chét c6 dic co thé nhil héa, c6
thé dwoc chun bj bing cach tron céc thanh phin mot cach don gian. Néu dung moéi cia
ché phfim long duge du dinh st dung lam chit c6 dic c6 thé nhii hoa khong hoa tan trong
nudc, thi chit nhi héa thuong duge thém vao dé& nhii héa dung méi chira hoat chét khi
pha loing vé6i nuée. Huyén phi dic chira hoat chét, véi duong kinh hat 1én dén 2000 pm
c6 thé duoc nghién udt bing may nghién mai trudng dé thu duge cac hat c6 dudong kinh
trung binh dudi 3 pm. Huyén phu dic co thé duoc tao ra hdn dich c6 dic thanh phém (vi
du, xem patent My sb 3,060,084) hodc dugc xu ly thém béng cach séy phun dé tao ra céac
hat phén tan trong nuéc. Cac cong thirc kho thudng yéu cau quy trinh nghién kho, tao ra
duong kinh hat trung binh trong khoang tir 2 dén 10 pum. Bui va b6t co thé duoc chuén bi
bing cach tron va nghién thong thuong (ching han nhu bing may nghién bta hoic may
nghién ning lwong chit 1ong). Hat va pellet c6 thé dugc chuin bi bing cach phun hoat
chét 1én chét mang dang hat d3 dugc dinh hinh sin hoic bﬁng ky thuat két tu. Xem
Browning, “Agglomeration”, Chemical Engineering, ngay 4 thang 12 ndm 1967, trang
147-48, Perry's Chemical Engineer Handbook, 4th Ed., McGraw-Hill, New York, 1963,
trang 8-57 va tiép theo, va WO 91/13546 . Cac pellet c6 thé dugc chuan bi nhu duge mo
ta trong bang US 4,172,714. Cac hat c6 thé phan tin trong nudc va hoa tan trong nude cb
thé dugc chuin bi nhu dugc hudng din trong patent US 4,144,050, US 3,920,442 va DE
3,246,493. Vién nén c6 thé dugc chuin bi nhu dugc hudng din trong cic patent US
5,180,587, U.S. 5,232,701 va U.S. 5,208,030. C4c bd phim cé thé duoc chuén bi nhu
duoc hudng din trong patent GB 2,095,558 va U.S. 3,299,566.

Mot phwong 4n theo sang ché @& cap dén phuong phép kiém soét sinh vat giy bénh,
bao gdm viéc pha loing ché phdm diét nim theo sang ché (hop chét ¢ cong thire 1 dugce
pha ché v6i chét hoat dong bé mit, chit pha lodng rin va chét pha lodng 1éng hoic hdn

hop dugc pha ché tir hop chét co cong thuc 1 va it nhat mot loai thudce diét nAm khac) véi
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nudc, va tiy chon thém chét bd tro dé tao ra ché phém pha logng, va cho mam bénh nim
hodc méi trudng ciia né tiép xic v6i mot lwgng hiru hidu ché phdm d3 pha lodng néu trén.

Mic di ché phim phun dugc tao ra bing cach pha loing v6i nudc véi ndng d6 vira
dt cta ché phim diét ndm theo sang ché c6 thé cung cdp di hiéu qua dé kidm so4t nim
bénh, cac san phém bd tro duoc pha ché riéng biét ciing c6 thé duoc thérﬁ vao hdn hop
binh phun. Céc chit b trg b sung nay thudong dugc goi 1a “ti dugc phun” hoic “ta duoc
trén trong thing”, va bao gdm chit bat ky duoc tron trong thing phun & cai thién tinh

" ning ciia thube trir dich hai hoic thay dbi tinh chat vt Iy ctia hdn hop phun. Chit b trg
6 thé 1a chat hoat dong bé mat anion hoic khong ion, chét tao nhi, diu thuc vt co
ngudn gbe tir ddu mé, du hat c6 ngudn gbe tir cdy trdng, chit axit héa, chit dém, chét
lam dic hodc chat khir bot. Chét bd tro dugc st dung dé nang cao hiéu qua (vi dy, tinh
sin c6 sinh hoc, d6 bam dinh, d9 tham nhap, tinh déng nhét cia d6 che phu va do bén cua
16p bao vé), hoic giam thiéu hodc loai bo cac van dé ciia tng dung phun lién quan dén su
khong tuong thich, tao bot, trdi, bay hoi, hoa hoi va su giam chét luong. Dbé dat duoc
hiéu qua t8i wu, cac chét bd tro dugc lua chon dua trén cdc dic tinh cta hoat chét, ché
phdm va muc tiéu (vi du: cdy trong, c6n tring gay hai).

Luong chit bd tro cho vao hdn hop phun thudng nim trong khoang 2,5% dén 0,1%
thé tich. Ty 18 sir dung céc chit bd trg dugc thém vao hdn hop phun thuong 14 tir khoing
1 dén 5 1it mdi ha. Cac vi du dai dién vé chit bd trg dang xit bao gém: dau hat cai dau
dugc metyl héa 47% trong hydrocacbon long Adigor® (Syngenta), heptametyltrisiloxan
bién tinh polyalkylenoxit Silwet® (Helena Chemical Company) va hdn hop chét hoat
dong bé mit 17% pha tron trong dau khoéng gbc parafin 83% Assist® (BASF).

Mot phuong phép xir ly hat gibng 14 bang cach phun hoic phu bui hat gidng véi hop
chit theo sang ché (tirc 14 ché phdm d3 dugc pha ché) trude khi gieo hat. Cac ché phim
dugc pha ché dé xu Iy hat gidng thudong bao gdm chét tao mang hoic chat két dinh. Do
do, thong thuong, ché phém phu hat theo sang ché chira mot lugng hitu hiéu sinh hoc ctia
hop chit ¢6 cong thiic 1 va chat tao mang hoic chét két dinh. Hat c¢6 thé dugc bao boc
b??mg cach phun truc tiép hdn dich ddm dic dé chay vao 1u6ng hat va sau dé lam kho hat.

Ngoai ra, ¢6 thé phun céc dang ché phim khac nhu bot thim uét, dung dich, nhil twong,
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chit ¢o dic c6 thé nhii héa va nhii tuong trong nude. Qué trinh ny dic biét hitu ich dé
dua cac 16p phit phim trén hat giéng. Cac may méc va quy trinh bao khac nhau 13 d3 biét
v6i chuyén gia trong linh vuc k¥ thuat nay. Céc quy trinh phil hgp bao gdm cac quy trinh
duoc liét ké trong P. Kosters va cong su, Seed Treatment: Progress and Prospects, 1994
BCPC Mongraph No. 57, va céc tai liéu tham khao duoc liét ké trong do.

Dé biét thém thong tin v& cac cong thirc d4 biét trong linh vuc k¥ thuét nay, xem T,
S. Woods, “The Formulator’s Toolbox - Product Forms for Modern Agriculture” in
Pesticide Chemistry and Bioscience, The Food Environment Challenge, T. Brooks and T.
R. Roberts, Eds., Proceedings of the 9th International Congress on Pesticide Chemistry,
The Royal Society of Chemistry, Cambridge, 1999, trang 120-133. Xem thém patent US
3,235,361, cot 6, dong 16 dén cot 7, dong 19 va vi du 10-41; US 3,309,192, c6t 5, dong
43 dén cot 7, dong 62 va cac vi du 8, 12, 15, 39, 41, 52, 53, 58, 132, 138-140, 162-164,
166, 167 va 169- 182; US 2,891,855, cot 3, dong 66 dén cot 5, dong 17 va vi du 1-4;
Klingman, Weed Control as a Science, John Wiley and Sons, Inc., New York, 1961, pp
81-96; Hance et al., Weed Control Handbook, 8th Ed., Blackwell Scientific Publications,
Oxford, 1989; and Developments in formulation technology, PJB Publications,
Richmond, UK, 2000. '

Trong cac vi du sau, tAt ca cac ty 1€ phén trdm la theo trong luong va tht ca céc céng
thire déu duoc chuin bi theo cach thong thuong. Sé hop chét dé cap dén cac hop chét
trong Bang chi muc A-G. Khong can giai thich thém, tin rang chuyén gia trong linh vire
k¥ thuat nay st dung md ta & trén c6 thé st dung sang ché nay & muc t6i da. Do do, cac
vi du sau ddy duoc xdy dung chi mang tinh chit minh hoa va khong gidi han su boc 16

theo bét ky cach nao.

ViduA
Ché phédm ndng d6 d4m dic
Hop chét 1 98,5%
gel khi silic dioxit 0,5%
silic dioxit min v6 dinh hinh tdng hop 1,0%
ViduB

Bot ¢ thé thdm wdt
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Hop chét 3

ete dodexylphenol polyetylen glycol

natri ligninsulfonat

natri silicoaluminat

montmorillonit (dugc nung kho)

ViduC

Hat |

Hop chat 4

hat atapulgit (chat it bay hoi, 0,71/0,30 mm; U.S.S. No.

rdy cd 25-50)
ViduD
Pellet duoc dun
Hop chét 5
natri sulfat khan
canxi ligninsulfonat thd
natri alkylnaphtalensulfonat
canxi/magie bentonit
ViduE
Dich dém déc c6 thé nhii héa
Hop chét 6
polyoxyetylen sorbitol hexoleat

este metyl C4—Cq axit béo
ViduF
Vi nhil tuong
Hop chét 7
copolyme polyvinylpyrolidon-vinyl axetat
alkylpolyglycosit
glyxeryl monooleat
nuéc
ViduG
Ché pham xir [y hat giéng
Hop chét 8
copolyme polyvinylpyrolidon-vinyl axetat

Sép axit montan

canxi ligninsulfonat
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65,0%
2,0%
4,0%
6,0%

23,0%

10,0%
90,0%

25,0%
10,0%
5,0%
1,0%
59,0%

10,0%
20,0%
70,0%

5,0%
30,0%
30,0%
15,0%
20,0%

20,00%
5,00%
5,00%
1,00%
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copolyme khéi polyoxyetylen/polyoxypropylen 1,00%
. rugu stearylic (POE 20) 2,00%
Polyorganosilan 0,20%
Thude nhuém mau do 0,05%
‘nudce 65,75%
ViduH
“Thanh phén bén _
Hop chét 10 2,50%
copolyme pyrolidon-styren ‘ 4,80%
‘tristyrylphenyl 16-etoxylat 2,30%
bot talc 0,80%
tinh bt ngd 5,00%
Phan bon giai phong cham 36,00%
cao lanh 38,00%
nudc 10,60%
Vidul
Huyén phu dam dic
Hop chét 33 35%
copolyme khéi butyl polyoxyetylen/polypropylen 4,0%
copolyme axit stearic/polyetylen glycol 1,0%
polyme styren acrylic 1,0%
g6m xanthan 0,1%
propylen glycol 5,0%
chét khir bot trén co s& silicon 0,1%
1,2-benzisothiazolin-3-on 0,1%
nudc ' 53,7%
ViduJ
Nhii twrong trong nudc
Hop chét 41 ' 10,0%
copolyme khbi butyl polyoxyetylen/polypropylen 4,0%
copolyme axit stearic /polyetylen glycol 1,0%
polyme styren acrylic 1,0%
gbém xanthan 0,1%
propylen glycol 5,0%
chét khir bot trén co s silicon 0,1%
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1,2-benzisothiazolin-3-on 0,1%
hydrocacbon gbc diu mé thom 20,0
nudc 58,7%
ViduK
Hé phén tén trong diu -
Hop chét 68 ‘ 25%
polyoxyetylen sorbitol hexaoleat _ 15%
dét sét bentonit bién tinh hitu co 2,5%
este axit béo metyl , 57,5%
ViduL
Nhii tirong huyén phtt
Hop chét 115 10,0%
Imidacloprid 5,0%
copolyme khéi butyl polyoxyetylen/polypropylen 4,0%
copolyme axit stearic /polyetylen glycol 1,0%
polyme styren acrylic 1,0%
gbm xanthan 0,1%
propylen glycol 5,0%
chét khir bot gbc silicon 0,1%
1,2-benzisothiazolin-3-on 0,1%
hydrocacbon gbc diu mo thom 20,0%
nudc 53,7%

Céc cong thirc hoa tan trong nude va phén tan trong nude thuong duoc pha lodng
v6i nude dé tao ra céc ché phim dang nuéce true khi ding. Cac ché phim dang nudc
dung cho cac ung dung truc tiép cho thuc vat hoac mdt phﬁn cua chung (vi du, ché phém
trong thung phun) thuong chira (caic) hop chit theo sang ché véi luong it nhét 1a khoang
1 ppm hoic nhiéu hon (vi duy, tir 1 ppm dén 100 ppm).

Hat gidng thuong duge xir Iy véi ty 16 tir khoang 0,001g (thuong 1a khoang 0,1 g)
dén khoang 10g cho mdi kg hat (tirc 1a tir khoang 0,0001 dén 1% trong luong hat trude
khi xtr Iy). Cong thirc huyén phii d& chay dugc pha ché d& xir Iy hat gidng thudng bao
gbm tir khoang 0,5 dén khoang 70% hoat chét, tir khoang 0,5 dén khoang 30% chit két
dinh tao mang, tir khoang 0,5 dén khoang 20% chét phan tan, tir 0 dén khoang 5% chét
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lam dic, tir 0 dén khoang 5% chit mau va/hodc thude nhudm, tir 0 dén khoang 2% chét
chéhg tao bot, tir 0 dén khoang 1% chét bao quan, va tr 0 dén khoang 75% chét pha
loging 16ng dé bay hoi.

Céc hop chét theo sang ché hitu ich 1am cc chit kiém soat bénh hai ciy tréng. Do
doé, sang ché con bao gém phuong phap kiém so4t cac bénh thuc vat do ndm bénh thuc
vat gdy ra, bao gé)m viéc dua 1én cdy hodc phén cua chung s& dugc bao vé, hodc cho hat
giéng cly tré‘)ng can duoc bao vé, mot luong hitu hiéu cua hop chét theo sang ché hoic
ché phim diét ndm c6 chira hop chét néu trén. Cac hop chét va/hoic ché phdm cua sang
ché nay gitp kiém so4t cac bénh do nim thuc vit phd réng & Ascomycota,
Basidiomycota, Zygomycota phyla, va 16p Oomycata gidng nim gay ra. Chung c6 hiéu
qua trong viéc kiém soat mot loat cdc bénh thue vat, dic biét 1 cac mam bénh trén 14 cia
cdy canh, cd, rau, ruéng, ngil cbe va cdy an qua. Nhiing tac nhin gy bénh nay bao gﬁ‘)m
nhung khong gidi han & nhiing tidc nhan dugc liét ké trong Bang 1-1. Déi véi
Ascomycetes va Basidiomycetes, tén cho ca giai doan hiru tinh/teleomorph (mét giai
doan hiru tinh)/hoan chinh ciing nhu tén cho giai doan v6 tinh/anamorph (mét giai doan
v6 tinh)/khong hoan chinh (trong ngodc don) dugc liét ké o nhiing noi da biét. Tén dong
nghia cla cac tdc nhan gy bénh duoc biéu thi béﬁg diu bang. Vi du: tén giai doan hitu
tinh/teleomorph (giai doan hitu tinh)/hoan chinh Phaeosphaeria nodorum duoc theo sau
bai tén giai doan v6 tinh/anamorph (mét giai doan vo tinh)/khong hoan chinh tuwong Ung
Stagnospora nodorum va tén cii ddng nghia Septoria nodorum.

Bang 1-1

Ascomycetes thuéc bd Pleosporales bao gom Alternaria solani, A. alternata va A. brassicae,
guignardia bidwellii, Venturia inaequalis, Pyrenophora tritici-repentis (Dreschlera tritici-repentis =
Helminthosporium tritici-repentis) va Pyrenophora teres (Dreschlera teres = Helminthosporium
teres), Corynespora cassiicola, Phaeosphaeria nodorum (Stagonospora nodorum = Septoria
nodorum), Cochliobolus carbonum va C. heterostrophus, Leptosphaeria biglobosa va L. maculans;

Ascomycetes thuéc bd Mycosphaerellales bao gdm Mycosphaerella graminicola (Zvmoseptoria
tritici = Septoria tritici), M. berkeleyi (Cercosporidium personatum), M. arachidis (Cercospora
arachidicola), Passalora sojina (Cercospora sojina), Cercospora zeae-maydis va C. beticola;

Ascomycetes thudc bd Erysiphales (the powdery mildews) nhu Blumeria graminis f.sp. tritici va
Blumeria graminis f.sp. hordei, Erysiphe polygoni, E. necator (= Uncinula necator), Podosphaera
fuliginea (= Sphaerotheca fuliginea), va Podosphaera leucotricha (= Sphaerotheca fuliginea);

Ascomycetes thuéc bg Helotiales nhu Botryotinia fuckeliana (Botrytis cinerea), Oculimacula
yallundae (= Tapesia yallundae; anamorph Helgardia herpotrichoides = Pseudocercosporella
herpetrichoides), Monilinia fiucticola, Sclerotinia sclerotiorum, Sclerotinia_minor, va Sclerotinia
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homoeocarpa;

Ascomycetes thudc bd Hypocreales nhu giberella zeae (Fusarium graminearum), g. monoliformis
(Fusarium moniliforme), Fusarium solani va Verticillium dahliae;

Ascomycetes thudc bd Eurotiales nhu Aspergillus flavus va A. parasiticus;

Ascomycetes thugc b Diaporthales nhu Cryptosphorella viticola (= Phomopsis viticola), Phomopsis
longicolla, va Diaporthe phaseolorum;

Céc sinh vat gdy bénh Ascomycete khéac bao gdm Magnaporthe grisea, gaeumannomyces graminis,
Rhynchosporium secalis, va cac sinh vt gdy bénh anthracnose nhu glomerella acutata
(Colletotrichum acutatum), g. graminicola (C. graminicola) va g. lagenaria (C. orbiculare);

Basidiomycetes thudc bé Urediniales (b6 ri sit) bao gdm Puccinia recondita, P. striiformis, Puccinia
hordei, P. graminis and P. arachidis), Hemileia vastatrix va Phakopsora pachyrhizi;

Basidiomycetes thudc by Ceratobasidiales nhu Thanatophorum cucumeris (Rhizoctonia solani) va
Ceratobasidium oryzae-sativae (Rhizoctonia oryzae);

Basidiomycetes thudc bo Polyporales nhu Athelia rolfsii (Sclerotium rolfsii);

Basidiomycetes thudc bd Ustilaginales nhu Ustilago maydis;

Zygomycetes thudc bd Mucorales nhu Rhizopus stolonifer;

Oomycetes thudc bd Pythiales, bao gém Phytophthora infestans, P. megasperma; P. parasitica, P.
sojae, P. cinnamomi va P. capsici, va cac sinh bénh Pythium nhu Pythium aphanidermatum, P.
graminicola, P. irregulare, P. ultimum va P. dissoticum;

QOomycetes thudc bd Peronosporales nhu Plasmopara viticola, P. halstedii, Peronospora hyoscyami
(=Peronospora tabacina), P. manshurica, Hyaloperonospora parasitica (=Peronospora parasitica),
Pseudoperonospora cubensis va Bremia lactucae;

va céc chi va loai khac c6 lién quan chat ch& dén tét ci cdc mam bénh trén.

Ngoai hoat tinh diét nam, cac ché phém hoidc phéi hop con cd hoat tinh chéng lai vi
khudn nhu Erwinia amylovora, Xanthomonas campestris, Pseudomonas syringae, va cac
loai lién quan khac. Biang cach kidm soat vi sinh vat ¢6 hai, cac hop chit theo sang ché
hitu ich d& cai thién (tic 1a tang) ty 1€ vi sinh vat c6 101 so véi cé hai khi tiép xuc voi cay
tréng hodc mam cua chung (vi du: hat giéng, bép, cu, than cu, canh gidm) hoac trong moi
truong nong hoc cua cdy trong hoic mam cta chung.

Céc hop chét theo sang ché hitu ich trong viéc xir Iy tit ca cac loai cy, cdc by phan
ctia ciy va hat gibng. Gidng cdy trdng va hat gidng, cdy trong c6 thé dugc thu nhan bing
céc phuong phdp nhan giéng va gy gibng thong thuong hodc bing cac phuong phép
cong nghé gen. Cay hodc hat bién ddi gen (cay hodc hat chuyén gen) 13 nhiing loai trong
d6 gen di hop (gen chuyén) da dwgc tich hop dn dinh vio bd gen ciia cdy hoic hat gibng.
Mot gen chuyén duoc xé4c dinh boi vi tri cu thé cua nd trong b gen thuc vat duge goi la
su bién nap hodc su kién chuyén gen.

Gibng cdy trong bién dbi gen c6 thé duoc xir Iy theo sang ché bao gbm nhitng gibng

cay trdng ¢ kha ning chdng lai mot hoic nhidu stress sinh hoc (sau bénh nhu tuyén
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trung, cdn tring, ve, ném, v.v.) hoic stress phi sinh hoc (han han, nhiét d¢ lanh, d¢ man
cua dét, vv), hodc chira cac dic diém mong mudn khic. Thuc vat ¢ thé duoc bién dbi
gen dé thé hién cac tinh trang, vi du nhu kha ning chéng chiu thudc diét co, chéng cbn
tring, cAu hinh dau bién dbi hoic kha nang chiu han.

' Xir Iy hat gibng va cdy trdng bién dbi gen bing cac hop chét theo sang ché c6 thé
tao ra hiéu tng siéu cong hop hoic tang cudng. Vi dy, gidm ty 1& ding, mé rong phd hoat
dong, tang kha ning chéng chiu véi céc stress sinh hoc/phi sinh hoc hoic ting cuong do
dn dinh Tuu trit ¢6 thé 16n hon mong doi chi tir cac tic dong cong hop don gian cia viée
ap dung cac hop chét theo sang ché trén cay va hat bién dbi gen.

Céc hop chét theo sang ché 13 hitu ich trong viéc xir Iy hat gidng dé bao vé hat
gibng khoi cac bénh thuc vét. Theo sang ché va yéu cu bao ho, xir Iy hat gibng ¢ nghia
12 cho hat tiép xtc voi lugng hitu hiéu sinh hoc cta hop chét theo sang ché, thuong duoc
bao ché dudi dang ché phim theo sang ché. Phuong phap xir Iy hat giéng nay bao vé hat
gidng khoi cac mam bénh truyén qua dit va ndi chung ciing c6 thé bao vé ré va cic bd
phan khac cia cay tiép xiic v6i dt ctia ciy con phét trién tir hat nay mam. X ly hat
gibng ciing ¢4 thé bao vé tan 14 biang cach chuyén vi hop chét theo sang ché hodc thanh
phin hoat chit thir hai trong cay dang phat trién. Xir Iy hat giéng c6 thé dugc 4p dung cho
tAt ca cac loai hat giéng, bao g(“)m ca nhiing loai hat ma cay tréng dugc bién dbi gen dé
biéu hién cac tinh trang chuyén biét s&€ nay mam. Cac vi du dai dién bao gém nhiing cac
tinh trang nhu biéu hién protein gy doc cho v6i dong vat khong xuong séng, ching han
nhu dbc 8 Bacillus thuringiensis hodc nhiing biéu hién tinh khang thude diét cd nhu
glyphosat axetyltransferaza, cung cip kha ning chdng lai glyphosat. Xir Iy hat giéng
bing cac hop chét theo sang ché ciing c6 thé 1am ting stic sbng ctia cay moc tir hat gidng.

Céc hop chit theo sang ché va cac ché phdm ciia ching, ca dang don 1& va két hop
v6i cée chat diét ndm, thube diét giun tron va thudc trir sau khac, dic biét hiru ich trong
viéc xur ly hat gidng cho cay trﬁ‘)ng bao gém, nhung khong gidi han & cdy ngd, dau tuong,
bdng, ngil cbe (vi du: Iha mi, yén mach, Iia mach, Iia mach den va lua), khoai tiy, rau va

cdy hat cai dau.
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Hon nffa, cac hop chét theo sang ché 12 hitu ich trong viéc diéu tri cac bénh sau thu
hoach ciia trai cdy va rau qua do nim va vi khudn gy ra. Nhiing bénh nhiém nay c6 thé
xay ra trudc, trong va sau khi thu hoach. Vi du, su nhiém cé thé xay ra trudc khi thu
hoach va sau d6 nim im cho dén mot thoi diém nao dé trong qua trinh chin (vi du, vét
chii bt dau tha}; d8i mé theo cach ma nhidm tring c6 thé tién trién); Ngoai ra sy nhiém
c6 thé phaét sinh tir cac vét thuong bé mit do thuong tdn co hoc hodc con trung. V& miat
ndy, cac hop chét theo sang ché c6 thé 1am giam tdn that (tirc 12 ton that do sé luong va
chit luong) do céc bénh sau thu hoach c6 thé xay ra bit ky lic nao tir khi thu hoach dén
khi tiéu thu. Viéc xtt ly cac bénh sau thu hoach bé“mg cac hop chét theo sdng ché c6 thé
lam ting khoang thoi gian ma cc b phan ciia cdy in dugc dé hong (vi du, qua, hat, tin
14, than, cu, than ci) co thé duogc bao quan trong ti lanh hoic khong lam lanh sau khi thu
hoach va vn c6 thé 3n dugc va khéng bi phan huy hoic nhiém bin dang chi y hoic c6
hai bdi ndm hoic cac vi sinh vat khac. X 1y cac b phan thuc vat an dugc trude hodc sau
khi thu hoach bing céc hop chét theo sang ché ciing c6 thé lam giam su hinh thanh céc
chét chuyén héa doc hai ciia nAm hodc cac vi sinh vat khéac, vi du, cac doc t& ndm mbc
nhu aflatoxin.

Viéc kiém soat bénh hai cdy tréng thong thuong duoc thuc hién béng cach ap dung
mdt wong hitu hiéu hop chét theo sang ché trude hodc sau khi nhiém bénh, vao ph?m cua
cay trf)ng can dugc bao vé nhu ré, than, tan 14, qua, hat, than cu hodc cu, hodc dén moi
trudong (d4t hodc cat) ma cly cn bao vé dang phat trién. Cac hop chit nay ciing c6 thé
duoc 4p dung cho hat gidng d& bao vé hat gibng va cay con phét trién tir hat. Cac hop
chét cfing c6 thé dugc 4p dung thong qua nudc tudi dé xir 1y cay trong. Viée kiém soat
c4c mim bénh sau thu hoach iy nhiém vao san phém trude khi thu hoach thuong dugc
thuc hién bang cach ap dung hop chét theo séang ché tai hién truong, va trong trudng hop
nhidm bénh xay ra sau khi thu hoach, cac hop chét nay c6 thé duoc 4p dung cho cay trong
d3 thu hoach nhu nhung, xit, x6ng hoi, bao géi va hop 16t da qua x ly.

Ty 1€ st dung cac hop chét nay (trc 1a mot luong hitu hiéu diét nédm) c6 thé bi anh
huéng béi cac yéu t8 nhu bénh cdy can kiém soat, loai thuc vat cdn bao vé, d6 4m va

nhiét 46 moi trudng va can duge xac dinh trong didu kién st dung thuc té. Chuyén gia
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trong linh vire k thuat nay c6 thé d& dang xac dinh thong qua thir nghiém don gian lugng
hitu hiéu diét ndm cén thiét cho muc d6 kiém soat bénh thuc vat mong mudn. Théng
thuong, tan 14 c6 thé duoc bao vé khi dwoc xir Iy véi lidu lwrong tir dudi 1 g/ha dén
khoang 5000 g/ha hoat chit. Hat gidng va ciy con thudong c6 thé dugc bao vé khi hat
gibng duoc xtr 1y véi ty 18 tir kh-oéng 0,001g (thuong 12 khoang 0,1 g) dn khoang 10g
cho mdi kg hat gidng.

Cac hop chét theo séng ché ciing c6 thé duoc phéi tron v6i mot hodc nhiu hop chét
hodc chét c6 hoat tinh sinh hoc khac bao gém thudc diét ndm, thudc trir sau, thudc diét
tuyén tring, thube diét khuan, thude diét ve bét, thude diét co, chét an toan cho thube diét
c6, chat didu hoa sinh trudng nhu chét e ché con trung 16t xac va chét kich thich ra ré,
chét triét san, chit truyén tin (semiochemical), chét xua dudi, chat din du, pheromone,
chat kich thich an, chit dinh dudng thuc vat, cac hop chét hoat tinh sinh hoc khac hoic vi
khuén, vi rat hoic nidm con tring gy bénh d& tao ra loai thubc trir sdu da thanh phan
mang lai phé béo vé& néng nghiép tham chi rong hon. Do d6, sang ché cling dé cap dén
ché phdm bao gdm hop chét ¢ cong thirc 1 (véi lugng hiru hidu diét nAm) va it nhat mot
hop chét hodc tac nhan c¢6 hoat tinh sinh hoc bd sung (v4i lwong hiru hiéu sinh hoc) va cé
thé chta it nhat mot chat trong sb cac chét hoat dong bé mat, chét pha loéng rin hodc chét
pha loang 16ng. Cac hop chét hodc tac nhan c6 hoat tinh sinh hoc khac ¢6 thé duoc tao ra
trong cic ché phdm chira it nht mot trong cac chat hoat dong bé mit, chét pha lodng rén
hoic long. Péi v6i hdn hop theo sang ché, mot hoic nhiéu hop chét hoic tac nhan c6 hoat
tinh sinh hoc khéc ¢4 thé dugc ché hoa cung véi hop chét ¢ cong thue 1, dé tao ra hdn
hop trén trude, hodc mét hodc nhidu hop chét hodc tac nhan c6 hoat tinh sinh hoc khac c¢6
thé dugc bao ché riéng biét v6i hop chét cia Cong thirc 1 va cac cong thire duoc két hop
v6i nhau trude khi dung (vi du: trong binh phun) hodc, cach khac, duge ding lién tiép.

Nhu d3 d& cap trong phin ban chit k¥ thudt ciia sang ché, mot khia canh cia séng
ché 13 ché phim diét ndm bao gdm (nghia 1 hén hop hoic két hop cia) hop chét c6 Cong
thie 1, N-oxit hodc mudi cia ching (tac 1a thanh phé‘m a), va it nhét mot loai thude diét
nim khéc (tc 12 thanh phdn b). Pang chi v 14 sy két hop nhu vy trong d6 hoat chat diét

nim khac c6 vi tri tic dung khac v6i hop chét ciia Cong thirc 1. Trong mét s truong hop,
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su két hop vai it nhét mot hoat chét diét nim khac ¢ phé kiém soat tuong tu nhung vi tri
tac dung khéc s& dic biét thudn lgi cho viéc quan ly khang thudc. Do d6, ché phém theo
sang ché c6 thé bao gém thém mot lugng hitu hiéu diét nim cia it nhat mot hoat chit diét
nim bd sung c6 phd kiém soét twong tw nhung vi tri tic dung khéc.

Diéng chi v 13 ché phdm ngoai hop chét c:c‘)nzg—,y thitc 1 ciia thanh phén (a), bao gdm
thanh phin (b) c6 it nhit mot hop chét diét nAm duogc chon tir nhém bao gém céc nhém
ché do tac dung (MOA: mode of action) nhur dinh nghia theo FRAC (ny ban hoat dong
vé tinh khang thubc diét nim) (A) tdng hop axit nucleic, (B) nguyén phan va phan chia té
bao, (C) hd hip, (D) tdng hop axit amin va protein, (E) truyén tin hiéu, (F) téng hop lipid
va tinh toan ven ctia mang, (G) sinh téng hop sterol trong mang, ( H) sinh tdng hop thanh
té bao trong mang, (I) tdng hop melanin trong thanh té bao, (P) cam ung bao vé thuc vat
ky chd, hoat déng tiép xtc nhiéu vi tri va phuong thitc hoat dong chua 3.

Céc vi tri hoat dong dich dugc FRAC coéng nhan hodc dugc dé xuit cung voi ma vi
tri dich FRAC cia chiing thudc cac nhom MOA & trén 1a (A1) ARN polymeaza I, (A2)
adenosin deaminaza, (A3) téng hop ADN/ARN (dé xuit), (A4) ADN topoisomeraza,
(B1-B3) lép rép B-tubulin trong nguyén phan, (B4) phan chia té bao (d& xudt), (B5) phan
dinh vi tri ctia c4c protein gidng nhu spectrin, (C1) phitc hgp I NADH odxido-reductaza,
(C2) phirc hop II: sucxinat dehydrogenaza, (C3) phtic hop III: cytochrome bel (ubiquinol
oxidase) tai vi tri Qo, (C4) phirc hop III: sic t6 té bao bel (ubiquinone reductaza) tai vi tri
Qi, (C5) b6 tach ddi ciia phosphoryl oxy héa, (C6) chit tic ché phosphoryl oxy héa, ATP
synthaza, (C7) san xuit ATP (dé xuét), (C8) phitc hop III: cytochrome bcl (ubiquinon
reductaza) tai vi tri Qx (khong xéc dinh), (D1) sinh téng hop metionin (d& xuét), (D2-D5)
tdng hop protein, (E1) truyén tin hiéu (chua rd co ché), (E2-E3) MAP/histidin kinaza
trong truyén tin hiéu thim thdu, (F2) sinh téng hop phospholipit, metyl transferaza, (F3)
peroxy hoéa lipit (d& xuat), (F4) tinh thim mang té bao, axit béo (@& xuét), (F6) vi sinh vat
phé v& mang t€ bao mam bénh, (F7) phd v& mang té bao (d& xuét), (G1) C14- demetylaza
trong sinh tdng hop sterol, (G2) Al4-reductaza vi A8 — A7-isomeraza trong sinh tdng
hop sterol, (G3) 3-keto reductaza, khir metyl hoa C4, (G4) squalen epoxidaza trong sinh
tbng hop sterol, (H3) sinh tdng hop trehalaza va inositol, (H4) chitin synthaza, (H5)
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xenluloza synthaza, (I1) reductaza trong sinh téng hop melanin va (I2) khtr nu6c trong
sinh tong hop melanin. |

Dic biét dang luu v 13 ché phdm trong d6 ngoai hop chét c6 cong thiic 1 14 thanh
phén (a), bao gbdm thanh phin (b) it nhit mot diét nim hop chét chon tir nhém bao gbm
cac loai (b1) thubc diét nAm metyl benzimidazol carbamat (MBC);. (b2) thuée diét nAm
dicarboximit; (b3) thudc diét ndm 13 chit Gc ché khir metyl (DMI); (b4) thude diét ndm
phenylamit; (b5) thudc diét ndm amin/morpholin; (b6) thubc diét ndm e ché sinh tong
hop phospholipit; (b7) thubc diét nim te ché sucxinat dehydrogenaza; (b8) thubc diét
nim hydroxy(2-amino-)pyrimidin; (b9) thudc diét nim anilinopyrimidin; (b10) thudc diét
nim N-phenyl carbamat; (b11) thudc diét nim trc ché bén ngoai quinon (Qol); (b12)
thudc diét ndm phenylpyrol; (b13) thubc diét nim azanaphtalen; (b14) thudc diét ndm tc
ché peroxy hoéa lipit; (b15) thubc diét nidm tGc ché sinh tdng hop melanin-reductaza
(MBI-R); (b16) thudc diét ndm tc ché sinh téng hop melanin-dehydrataza (MBI-D; (b17)
chét tc ché sinh tdng hop sterol (SBI): chit diét ndm nhom III; (b18) thudc diét ndm tc
ché squalen-epoxidaza; (b19) thube diét ndm polyoxin; (b20) thude diét nim phenylure;
(b21) thuc diét nim trc ché bén trong quinon; (b22) thude diét nim benzamit va thiazol
carboxamit; (b23) thudc diét ndm khang sinh axit enopyranuronic; (b24) thudc diét nAm
khang sinh hexopyranosyl; (b25) khang sinh glucopyranosyl: thubc diét nim tdng hop
protein; (b26) khang sinh glucopyranosyl: thudc diét nim sinh tong hop trehalaza va
inositol; (b27) thubc diét ndm xyanoaxetamitoxim; (b28) thudc diét nAm carbamat; (b29)
thudc diét ndm tach roi qué trinh phosphoryl héa oxy héa; (b30) thude diét ndAm thiéc hitu
co; (b31) thude diét ndm axit cacboxylic; (b32) thude diét nim di vong thom; (b33) thude
diét ‘ném phosphonat; (b34) thudc diét nidm axit phthalamic; (b35) thudc diét nidm
benzotriazin; (b36) thubc diét ndm benzen-sulfonamit; (b37) thude diét nim pyridazinon;
(b38) thubc diét ndm thiophen-carboxamit; (b39) thuc diét nidm tc ché phic hop I
NADH oxidoreductaza; (b40) thubc diét ndm amit axit carboxylic (CAA); (b41) thube
diét ndm khang sinh tetraxyclin; (b42) thudc diét ndm thiocarbamat; (b43) thudc diét nAm
benzamit; (b44) thudc diét ndm vi sinh; (b45) thube diét nim QylI; (b46) thubc diét ndm

chiét xut tir thuc vat; (b47) thudc diét nidm cam ung phong vé thuc vat ky chi; (b48)
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thubc diét ndm hoat dong tiép xtc nhiéu vi tri; (b49) thudc diét ndm ngoai cac thude diét
nim thudc cac nhém (b1) dén (b48); va cac mudi cita cac hop chét thude cic nhém (b1)
dén (b48).

MO ta thém nita va c4c nhém hop chét diét nAm duoc néu ra sau day.

(b1) “Thubc diét ndm metyl benzimidazol carbamat (MBC)” (mi FRAC 1) tic ;:hé
nguyén phén bing cach lién két véi p-tubulin trong qué trinh 1ip rap soi thoi. Su e ché
Iip rap soi thoi c6 thé pha v& su phan chia té bio, su van chuyén bén trong té bao vi cdu
trac t& bao. Thudc diét nAm metyl benzimidazol carbamat bao gdm cac thube diét ndm
benzimidazol va thiophanate. Céac benzimidazol bao gdm benomyl, carbendazim,
fuberidazole va thiabendazole. Cac thiophanate bao gbm thiophanate va thiophanate-
metyl.

(b2) “Thube diét ndm dicarboximide” (md FRAC 2) tc ché MAP/histidin kinaza
trong qud trinh truyén tin hiéu thidm thdu. Vi du bao gdm chlozolinate, iprodione,
procymidone va vinclozolin.

(b3) “Thubc diét ndm 1a chét trc ché khir metyl (DMI)” (ma FRAC 3) (Chit wc ché
sinh téng hop sterol (SBI): nhém I) trc ché Cl14-demetylaza, cé vai tro trong sin Xudt
sterol. Cac sterol, chz;mg han nhu ergosterol, can thiét cho céu tric va chiic ning cia
mang, 1am cho chung can thiét cho sw phét trién ciia thanh té bao chiic ning. Do d6, viéc
tiép xtic vi cac loai thuc diét ndm nay din dén su phat trién bét thtrbng va cudi cling
lam chét cac loai nAm nhay cam. Thudc diét ndm DMI duge chia thanh nhiéu nhém héa
hoc: céc azol (bao gbm triazol va imidazol), pyrimidin, piperazin, pyridin va
triazolinthion. Cac triazol bao gém azaconazole, bitertanol, bromuconazole,
cyproconazole, difenoconazole, diniconazole (bao gdm diniconazole-M), epoxiconazole,
etaconazole, fenbuconazole, fluquinconazole, flusilazole, flutriafol, hexaconazole,
imibenconazole, ipconazole, mefentrifluconazole, metconazole, myclobutanil,
penconazole, propiconazole, quinconazole, simeconazole, tebuconazole, tetraconazole,
triadimefon,  triadimenol, triticonazole,  uniconazole, uniconazole-P,  o-(1-
cloxyclopropyl)-a-[2-(2,2-dicloxyclopropyl)etyl]-1H-1,2,4-triazol-1-etanol, rel-1-
[[(2R,35)-3-(2-clophenyl)-2-(2,4-diflophenyl)-2-oxiranyl|metyl]-1H-1,2,4-triazol, rel-2-
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[[(2R,3S)-3-(2-clophenyl)-2-(2,4-diflophenyl)-2-oxiranyl]metyl]-1,2-dihydro-3H-1,2,4-
triazol-3-thion, va rel-1-[[(2R,35)-3-(2-clophenyl)-2-(2,4-diflophenyl)-2-oxiranyl]metyl]-
5-(2-propen-1-ylthio)-1H-1,2,4-triazol. ~Céc imidazol bao gdbm econazole, imazalil,
oxpoconazole, prochloraz, pefurazoate va triflumizole. Céc pyrimidin bao gbm
fenarimol, nuarimol va triarimol. Céc piperazin bao gdm triforine. Cac pyridin bao gém
buthiobate, =~ pyrifenox, pyrisoxazol (3-[(3R)-5-(4-clophenyl)-2,3-dimetyl3-
isoxazolidinyl]pyridin, hdn hop ciia chit dong phan 3R,5R- va 3R,55) va (aS)-[3-(4-clo-
2-flophenyl)5-(2,4-diflophenyl)-4-isoxazolyl]-3-pyridinmetanol. Céc triazolinthion bao
26m prothioconazole va 2-[2-(1-cloxyclopropyl)-4-(2,2-dicloxyclopropyl)2-
hydroxybutyl]-1,2-dihydro-3H-1,2,4-triazol-3-thion. Céc diéu tra sinh héa d3 chi ra ring
tAt ca cac loai thudc diét nAm néu trén déu 1a thudc diét nAm DMI nhu m6 ta cia K. H.
Kuck va cong su trong Modern Selective Fungicides - Properties, Applications and
Mechanisms of Action, H. Lyr (Ed.), Gustav Fischer Verlag: New York, 1995, 205-258.

(b4) “Thudc diét ndm phenylamit” (md FRAC 4) 13 chit @&c ché dic hiéu ARN
polymeaza & ndm Oomycete. Cac loai ndm nhay cam tiép xtic v6i cac loai thube diét ndm
nay cho thiy kha ning két hop uridin vao rRNA bi gidm. Su ting trudng va phat trién &
cac loai ndm nhay cam bi ngén can béng cach tiép xtic v6i loai thude diét ndm nay.
Thude diét ndm phenylamit bao gém thudc diét nim axylalanin, oxazolidinone va
butyrolactone. Cac axylalanin bao gdm benalaxyl, benalaxyl-M (con dugc goi la
kiralaxyl), furalaxyl, metalaxyl va metalaxyl-M (con dugc goi 12 mefenoxam). Cic
oxazolidinon bao gdm oxadixyl. Cac butyrolacton bao gom ofurace.

(b5) “Thubc diét ndm amin/morpholin” (FRAC mi 5) (SBI: Loai IT) tc ché hai vi
tri dich trong con dudng sinh tdng hop sterol, A8 A7 isomeraza va Al4 reductaza.
Sterol, chéng han nhu ergosterol, can thiét cho ciu triic va chuc nang ciia mang, [am cho
chiing cin thiét cho su phat trién cita thanh té bao chirc nang. Do d6, viéc tiép xtic véi cac
loai thubc diét ndm nay din dén su phat trién bét thuong va cudi cung 1am chét cac loai
ndm nhay cam. Thuc diét ndm amin/morpholin (con dugc goi 1a chét tic ché sinh tong
hop sterol khong DMI) bao gbm thube diét ndm morpholin, piperidin va spiroketal-amin.

Cac morpholin bao gdm aldimorph, dodemorph, fenpropimorph, tridemorph va
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trimorphamide. C4c piperidin bao gdm fenpropidin va piperalin. Cac spiroketal-amin bao
gdm spiroxamine.

(b6) “Thubc diét ndm tc ché sinh téng hop phospholipit” (md FRAC 6) tic ché su
phét trién ctia nim bing cach anh huéng dén sinh téng hop phospholipit. Thubc diét ndm
sinh téng hop phospholipit bao gdém thubc diét ndm phophorothiolate va dithiolane. Cac
phosphorothiolate bao gdm edifenphos, iprobenfos va pyrazophos. Cac dithiolane bao
gdm isoprothiolane

- (b7) “Thudc diét ndm chit Gc ché sucxinat dehydrogenaza (SDHI)” (mi FRAC 7)
tic ché su hd hip cia nim Phitc hop II bing cich pha v& mdt enzym quan trong trong
Chu trinh Krebs (chu trinh TCA) c6 tén 13 sucxinat dehydrogenaza. Viéc tic ché ho hép
ngén can ném tao ra ATP, do d6 tc ché su phat trién va sinh san. Thubc diét ndm SDHI
bao gé)m phenylbenzamit, furan carboxamit, oxathiin carboxamit, thiazol carboxamit,
pyrazol-4-carboxamit, pyridin carboxamit, phenyl oxoetyl thiophen amit va pyridinyletyl
benzamit. Cac benzamit bao gdm benodanil, flutolanil va mepronil. Furan carboxamit
bao gdm . fenfuram. Oxathiin carboxamit bao gdm carboxin va oxycarboxin. Thiazol
carboxamit bao gdm thifluzamit. Pyrazol-4-carboxamit bao gdm benzovindiflupyr (N-[9-
(diclometylen)-1,2,3,4-tetrahydro-1,4-metanonaphtalen-5-yl]-3-(diflometyl)-1-metyl-1 /-
pyrazol-4-carboxamit), bixafen, fluindapyr, fluxapyroxad (3-(diflometyl)-1-metyl-N-
(3',4',5'-triflo[1,1'-biphenyl]-2-y1)-1 H-pyrazol-4-carboxamit), furametpyr, isoflucypram,
isopyrazam  (3-(diflometyl)-1-metyl-N-[1,2,3 4-tetrahydro-9-(1-metyletyl)-1,4-metano-
naphtalen-5-yl]-1H-pyrazol-4-carboxamit), penflufen (N-[2-(1,3-dimetylbutyl)phenyl]-5-
flo-1,3-dimetyl-1 H-pyrazol-4-carboxamit), penthiopyrad, pydiflumetofen, sedaxane (V-
[2-[1,1-bixyclopropyl]-2-ylphenyl]-3-(diflometyl)-1 -fnetyl- 1 H-pyrazol-4-carboxamit),
N-[2-(18,2R)-[1,1"-bixyclopropyl]-2-yIphenyl]-3-(diflometyl)-1-metyl-1 H-pyrazol-4-
carboxamit,  3-(diflometyl)-N-(2,3-dihydro-1,1,3-trimetyl-1H-inden-4-yl)-1-metyl-1H-
pyrazol-4-carboxamit,  N-[2-(2,4-diclophenyl)2-metoxy-1-metyletyl]-3-(diflometyl)-1-
metyl-1H-pyrazol-4-carboxamit va N-xyclopropyl-3-(diflometyl)-5-flo-1-metyl-N-[[2-(1-
metyletyl)phenyl]metyl]-1H-pyrazol-4-carboxamit. Pyridin carboxamit bao gbm
boscalid. Phenyl oxoetyl thiophen amit bao gdm isofetamid (N-[1,1-dimetyl-2-[2-metyl-
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4-(1-metyletoxy)phenyl]-2-oxoetyl]-3-metyl-2-thiophencarboxamit). Pyridinyletyl
benzamit bao gbm fluopyram

(b8) “Thube diét nAm hydroxy-(2-amino-)pyrimidin” (mi FRAC 8) tic ché tbéng hop
axit nucleic bing cach can thiép vio adenosin deaminaza. Vi du bao gbm bupirimate,
dimethirimol va ethirimol.

(b9) “Thubc diét ndm anilinopyrimidin” (ma FRAC 9) dugc dé xuat & &c ché sinh
tdng hop axit amin metionin va pha v& sy bai tiét ctia cac enzym thity phan 1am ly giai té
bao thuc VAt trong qua trinh nhiém bénh. Vi du bao gdm cyprodinil, mepanipyrim va
pyrimethanil.

(b10) “Thudc diét ndm N-phenyl carbamat” (mi FRAC 10) Gic ché nguyén phan
bing cach lién két véi B-tubulin va pha v& sy 14p rap soi thoi. Su tc ché 1p rap soi thoi
¢6 thé pha v& su phan chia té bao, su van chuyén bén trong té bao va ciu tric té bao. Vi
du bao gdm diethofencarb.

(b11) “Thudc diét ndm dc ché bén ngoai quinon (Qol)” (ma FRAC 11) tc ché ho
hép ty thé Phuic hop III & ndm bing cich anh hudng dén ubiquinol oxidaza. Qua trinh
oxy héa ubiquinol bi chin tai vi tri “bén ngoai quinon” (Qo) cta phirc hop cytochrome
bc1, ndm & mang trong ty thé clia ném. Uc ché ho hép cta ty thé ngin can su sinh trudng
va phét trién binh thudng cua nidm. Thubc diét ndm Gc ché ngoai quinone bao gdm
methoxyacrylate, methoxycarbamate, oximinoacetate, oximinoacetamide va thube diét
nim dihydrodioxazine (goi chung 13 thudc diét nim strobilurin), va thudc diét nim
oxazolidinedione, imidazolinone va benzylcarbamate. Metoxyacrylat bao gbdm
azoxystrobin, coumoxystrobin (metyl (0.E)-2-[[(3-butyl-4-metyl-2-ox0-2H-1-benzopyran-
7-yl)oxy]metyl]-o-(metoxymetylen)benzenaxetat), enoxastrobin (metyl = (aE)-2-[[[(E)-
[(2E)-3-(4-clophenyl)-1-metyl-2-propen-1-yliden]amino]oxy]metyl]-o-
(metoxymetylen)benzenaxetat) (con dugc biét dén 1a enestroburin), flufenoxystrobin
(metyl  (aE)-2-[[2-clo-4-(triflometyl)phenoxy]metyl]-a-(metoxymetylen)benzenaxetat),
picoxystrobin, va pyraoxystrobin (metyl (0.E)-2-[[[3-(4-clophenyl)-1-metyl-1H-pyrazol-
5-ylJoxy]metyl]-o-(metoxymetylen)benzenaxetat). Cac metoxycarbamat bao gbm

pyraclostrobin, pyrametostrobin (metyl N-[2-[[(1,4-dimetyl-3-phenyl-1H-pyrazol-5-yl)-
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oxy]metyl]phenyl]-N-metoxycarbamat) va triclopyricarb (metyl N-metoxy-N-[2-[[(3,5,6-
triclo-2-pyridinyl)oxy]metyl]phenyl]carbamat). Oximinoaxetat bao gbm kresoxim-metyl
va trifloxystrobin. Céc oximinoaxetamit bao gdm dimoxystrobin, fenaminstrobin ((0.E)-
2-[[[(E)-[(2E)-3-(2,6-diclophenyl)-1-metyl-2-propen-1-yliden]amino]oxy]metyl]a-
(metoxyimino)-N-metylbenzenaxetamit), —metominostrobin,  orysastrobin  va  o-
[metoxyimino]-N-metyl-2-[[[1-[3-(triflomety])phenyl]etoxylimino]metyl]-
benzenaxetamit. Cac dihydrodioxazin bao gdm fluoxastrobin. Céc oxazolidindion bao
gbm famoxadone. Céac imidazolinon bao gdm fenamidone. Cac benzylcarbamat bao
gdm  pyribencarb. Nhém (bll) ciing bao gdm mandestrobin  (2-[(2,5-
dimetylphenoxy)metyl]-a-metoxy-N-benzenaxetamit).

(b12) “Thubc diét nim phenylpyrol” (mi FRAC 12) ttc ché MAP/histidin kinaza
lién quan dén sy truyén tin hiéu thdm thu & nim. Fenpiclonil va fludioxonil 13 nhing vi
du vé loai thubc diét ndm nay.

(b13) “Thubc diét ndm azanaphtalen” (mi FRAC 13) duoc dé xuit dé tc ché su
truyén tin hiéu theo mot co ché van chua duoc biét rd. Chung da dugc chiing minh 1a c6
kha ning can trd sy ndy mam va/hoic su hinh thanh gidc bam (appressorium) & ndm gay
bénh phén tring. Thudc diét ndm Azanaphthalen bao gdm cic aryloxyquinolin va
quinazolinon. Céc aryloxyquinolin bao gdm quinoxyfen. Cic quinazolinon bao gdm |
proquinazid.

(b14) “Thudc diét nim e ché peroxy héa lipit” (mi FRAC 14) duoc dé xuit dé tc
ché qua trinh peroxy hoéa lipit anh hudng dén su tbng hop mang ¢ nim. Céc thanh vién
ctia 16p ndy, ching han nhu etridiazole, ciing ¢6 thé anh huéng dén cic qua trinh sinh hoc
khéc nhwr hé hép va sinh tdng hop melanin. Thudc diét nim peroxy héa lipit bao gdbm cac
thudc diét nim hydrocacbon thom va 1,2,4-thiadiazol. Céc thudc diét ndm hydrocacbon
thom bao gdm biphenyl, chloroneb, dicloran, quintozene, tecnazene va tolclofos-metyl.
1,2,4- thiadiazol bao gdm etridiazole.

(b15) “Thudc diét nim e ché sinh téng hop melanin-reductaza (MBI-R)” (mi
FRAC 16.1) tic ché budc khir naphthal trong sinh téng hop melanin. Melanin can thiét

cho su lay nhiém cua cdy ky chii bdi mot s loai ndm. Thudc diét ndm e ché sinh tong
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hop melanin- reductaza bao gém thubc diét ndm isobenzofuranone, pyrroloquinolinone
va triazolobenzothiazole. C4c isobenzofuranon bao gdm fthalide. Cac pyroloquinolinon
bao gdm pyroquilon. C4c triazolobenzothiazol bao gdm tricyclazole.

(b16) “Thubc diét nidm e ché sinh téng hop melanin-dehydrataza (MBI-D” (ma
FRAC 16.2) Gic ché scytalone dehydrataza trong qui trinh sinh tbng hop melanin.
Melanin can thiét dé cay ky chii bi nhiém mot s6 loai ndm Thudc diét ndm tc ché sinh
tbng hop melanin-dehydrataza bao gbm thubc diét ndm xyclopropancarboxamit,
carboxamit va propionamit. Xyclopropancarboxamit bao gdm carpropamid. Carboxamit
bao gdm diclocymet. Cac propionamit bao gdm fenoxanil.

(b17) “Chét trc ché sinh tdng hop sterol (SBI): Chét diét ndm nhém IIT (mi FRAC
17) trc ché 3-ketoreductaza trong qué trinh C4-demetyl héa trong san xuat sterol. SBI:
Thudc te ché nhom ITI bao gbm thubc diét ndm hydroxyanilit va thube diét ndm amino-
pyrazolinon. Hydroxyanilit bao gbm fenhexamid. Céac amino-pyrazolinon bao gbm
fenpyrazamine (S-2-propen-1-yl 5-amino-2,3-dihydro-2-(1-metyletyl)-4-(2-metylphenyl)-
3-0x0-1H-pyrazol-1-carbothioat). .

(b18) “Thubc diét ndm tic ché squalen-epoxidaza™ (md FRAC 18) (SBI: Nhém IV)
tic ché squalen-epoxidaza trong con dudng sinh téng hop sterbl. Caéc sterol nhu ergosterol
cén thiét cho cAu tric va chirc nang ctia mang, 1am cho chiing can thiét cho sy phét trién
cta thanh té bao chiic ning. Do d6 tiép xtic véi cac loai thubc diét ndm nay din dén su
phét trién bat thudong va cudi ciing lam chét cac loai ndm nhay cam. Thudc diét ndm tc
ché squalen-epoxidaza bao gdém thubc diét ndm thiocarbamat va alylamin. Cac
thiocarbamat bao gdm pyributicarb. Cac alylamin bao gdm naftifine va terbinafine.

(b19) “Thubc diét ndm polyoxin” (ma FRAC 19) tic ché chitin synthaza. Vi du bao
gdm polyoxin

(b20) “Thudc diét nAm phenylure” (ma FRAC 20) duoc @& xudt dé anh huong dén
sur phan chia t& bao. Vi du bao gdm pencycuron.

(b21) “Thubc diét nim tc ché bén trong quinon” (mi FRAC 21) trc ché ho hip ty
th& Phuic hop III & ndm bing cich anh hudéng dén men ubiquinone reductaza. Qua trinh

khir ubiquinone bi chéan lai tai vi tri “quinon bén trong” (Q;) cua phuc hop cytochrome
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bc1, ndm & mang trong ty thé ctia nim. Uc ché hé hép cua ty thé ngin can sur sinh trudng
va phat trién binh thuong ciia nim. Thudc diét ndm wc ché bén trong quinon bao gbm
thubc diét nim xyanoimidazol va sulfamoyltriazol. Cic xyanoimidazol bao gdm
cyazofamid. Céc sulfamoyltriazol bao gdm amisulbrom.

(b22) “Thubc diét nim benzamit va thiazol carboxamit” (mﬁ.FRAC 22) tc ché
nguyén phéan bing cach lién két véi B-tubulin va phé v& su 1ip rap soi thoi. Su tc ché 1ip
rép soi thoi c6 thé pha v su phan chia té bao, su van chuyén bén trong té bao va ciu triic
t& bao. Cac benzamit bao gdm zoxamide. C4c thiazol carboxamit bao gdm ethaboxam.

(b23) “Thubc diét ndm khang sinh axit enopyranuronic” (mi FRAC 23) tic ché sy
phét trién cta nim bing cch anh huéng dén qua trinh sinh téng hop protein. Vi du bao
gdm blasticidin-S.

(b24) “Thubc diét ndm khang sinh hexopyranosyl” (md FRAC 24) wic ché su phat
trién ctia nim bing cach anh hudng dén qué trinh sinh téng hop protein. Vi du bao gdbm
kasugamycin.

(b25) “Khéng sinh glucopyranosyl: thuéc diét nim téng hgp protein” (mi FRAC
25) tic ché su phat trién cia nim bing cich anh hudng dén qué trinh sinh tdng hop
protein. Vi du bao gdm streptomycin.

(b26) “Khang sinh glucopyranosyl: thubc diét nim sinh tdng hop trehalaza va
inositol” (md FRAC 26) tic ché sinh téng hop trehalaza vi inositol. Vi du bao gém
validamycin.

(b27) “Thubc diét ndm xyanoaxetamitoxim (md FRAC 27) bao gdm cymoxanil.

(b28) “Thubc diét nAm carbamat” (mi FRAC 28) dugc coi la chét &rc ché da vi tri
d6i v6i su phat trién ciia ndm. Chiing duoc d& xut 13 can thiép vao qua trinh tdng hop
axit béo trong mang té bao, sau d6 pha v& tinh thim ciia mang té bao. Propamacarb,
iodocarb va prothiocarb 1a nhiing vi du v& nhém thudc diét nim nay.

(b29) “Thubc diét ndm tach roi qué trinh phosphoryl héa oxy héa” (ma FRAC 29)
tic ché su ho hép ciia ndm bing cach tach rdi qua trinh phosphoryl hoa oxy héa. Uc ché

qua trinh hd hip ngin can sy sinh trudng va phat trién binh thuong cta nim. Nhém nay
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gdm  2,6-dinitroanilin nhu fluazinam, va dinitrophenyl crotonat nhu dinocap,
meptyldinocap va binapacryl.

(b30) “Thubc diét ndm thiéc hiru co” (ma FRAC 30) trc ché adenosin triphosphat
(ATP) synthaza trong con duong phosphoryl héa oxy héa. Vi du bao gdm fentin axetat,
fentin clo1zua va fentin hydroxit. '

(b31) “Thudc diét ndm axit cacboxylic” (mad FRAC 31) tc ché su phat trién cla
nim bang cich anh hudéng dén topoisomeraza axit deoxyribonucleic (ADN) loai I
(gyrase). Vi du bao gbm axit oxolinic.

(b32) “Thubc diét ndm di vong thom” (Uy ban Hanh dong Khang thudc diét ndm
(FRAC: Fungicide Resistance Action Committee) md FRAC 32) duogc d& xuit @& anh
hudng dén su téng hop ADN/axit ribonucleic (ARN). Thudc diét nim di vong thom bao
gdm céc isoxazol va isothiazolon. Isoxazol bao gdm hymexazole va isothiazolon bao
gdm octhilinone.

(b33) “Thubc diét ndm phosphonat” (md FRAC 33) bao gbm axit photpho va céc
mudi khac nhau ciia n6, bao gbm fosetyl-nhom.

(b34) “Thubc diét ndm axit phthalamic” (m3 FRAC 34) bao gdm teclofthalam.

(b35) “Thubc diét nim benzotriazin” (md FRAC 35) bao gdm triazoxide.

(b36) “Thubc diét ndm benzen-sulfonamit” (mi FRAC 36) bao gbm flusulfamide.

(b37) “Thudc diét ndm pyridazinon” (ma FRAC 37) bao gbm diclomezine.

(b38) “Thubc diét nim thiophen-carboxamit” (mid FRAC 38) duoc dé xuét @& anh
hudng dén san xuit ATP. Vi du bao g_ém silthiofam.

(b39) “Thubc diét ndm wc ché phic hop I NADH oxidoreductaza” (ma FRAC 39)
e ché su van chuyén dién tir trong ty thé va bao gdm cac pyrimidinamin nhu
diflumetorim, va pyrazol-5-carboxamit nhu tolfenpyrad.

(b40) “Thubc diét ndm amit axit carboxylic (CAA)” (md FRAC 40) tc ché
xenluloza synthaza ngin can su phat trién va dan dén cai chét ctia ndm muc tiéu. Thude
diét nim amit axit carboxylic bao gdm amit axit xinamic, valinamit va cac carbamat
khac, va thudc diét ndm amit axit mandelic. Cac amit axit xinamic bao gém

dimethomorph, flumorph va pyrimorph (3-(2-clo-4-pyridinyl)-3-[4-(1,1-
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dimetyletyl)phenyl]-1-(4-morpholinyl)-2-propene-1-on). Calinamit va cac carbamat khac
‘bao gdm benthiavalicarb, benthiavalicarb-isopropyl, iprovalicarb, tolprocarb (2,2,2-
trifloetyl N-[(15)-2-metyl-1-[[(4-metylbenzoyl)aminometyl]propyl]carbamat) va
valifenalate (metyl N-[(1-metyletoxy)carbonyl]-L-valyl-3-(4-clophenyl)-p-alaninat) (con
duoc biét dén 1a Valiphenai). Céc amit axit mandelic bao gdbm mandipropamid, N-[2-[4-
[[3-(4-clophenyl)-2-propyn-1-ylJoxy]-3-metoxyphenyl]etyl]-3-metyl-2-[ (metylsulfonyl)-
aminolbutanamit va N-[2-[4-[[3-(4-clopheny])-2-propyn-1-ylJoxy]-3-metoxyphenyl]-
etyl]-3-metyl-2-[(etylsulfonyl)amino]butanamit.

(b41) “Thudc diét ndm khang sinh tetraxyclin® (ma FRAC 41) tic ché sur phit trién
clia ndm bing cach anh hudng dén sy tdng hop protein. Vi du bao gdm oxytetraxyclin.

(b42) “Thudc diét nim thiocarbamat” (ma FRAC 42) bao gdm methasulfocarb.

(b43) “Thube diét ndm benzamit” (ma FRAC 43) trc ché su phat trién clia ndm bing
cach phén dinh lai vi tri ctia c4c protein gidng nhu spectrin. Vi du bao gdm thube diét
nim pyridinylmetyl benzamit nhu fluopicolide (hién nay 1a md FRAC 7, pyridinyletyl
benzamit). -

(b44) “Thudc diét nidm vi sinh” (md FRAC 44) pha v& mang té bao nim bénh.
Thubc diét ndm vi sinh bao gdm cac loai Bacillus nhu Bacillus amyloliquefaciens ching
QST 713, FZB24, MB1600, D747 va cac lipopeptit diét nédm ma chung tao ra.

(b45) “Thube diét ndm QxI” (md FRAC 45) tic ché ho hip ty thé Phtc hop IIT &
nim bing cach anh hudng dén ubiquinon reductaza tai vi tri khong x4c dinh (Qy) ctia
phirc hop cytochrome bcy. Uc ché ho hép cia ty thé ngin can su sinh trudng va phat trién
binh thuong ciia nidm. Thubc diét ndm QyI bao gdm céc triazolopyrimidylamin nhu
ametoctradin (5-etyl-6-octyl[1,2,4]triazolo[1,5-a]pyrimidin-7-amin).

(b46) “Thubc diét ndm chiét xuét tir thue vat” dugc dé xudt dé hoat dong biang cach
phé v& mang té bao. Thube diét ndm chiét xuit tir thuc vat bao gdm céc hydrocacbon
terpen va ruou terpen nhu chiét xuét tir cdy tram trd (Melaleuca alternifolia).

(b47) “Thubc diét ndm cam Gng phong vé thue vét ky chu” (ma FRAC P) gay ra co

ché bao vé cdy chu. Thudc diét nam cam ung phong vé thuc vat ky chu bao gém céc
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thubc diét nidm benzothiadiazol, benzisothiazol va thiadiazol-carboxamit. Cac
benzothiadiazol bao gdm acibenzolar-S-metyl. Cac benzisothiazol bao gdm probenazole.
Thiadiazol-carboxamit bao gdm tiadinil va isotianil.

(b48) “Thubc diét nim tiép xtic nhidu vi tri” tic ché sy phat trién ciia nim thong qua
nhiéu vi tri tAc dong va c6 hoat déng tiép xﬁ-c/phbng nglra. Nhom thudc trir bénh nay bao
gdm: (b48.1) “thubc diét ndm ddng” (FRAC mi Ml) , (b48.2)“ thube diét ndm lwu
huynh ”(FRAC md M2), (b48.3)“ thubc diét nim dithiocarbamat ”(FRAC mi M3 ),
(b48.4) “thudc diét ndm phthalimit” (FRAC ma M4), (b48.5) “thuéc diét ndm clonitril”
(FRAC ma M5), (b48.6) “thudc diét ndm sulfamit” (FRAC m3 M6), (b48. 7) “thudc diét
nim guanidin” tiép xdc nhiéu vi tri (FRAC mi M7), (b48.8) “thubc diét ndm triazin”
(FRAC mi M8), (b48.9) “thubc diét ndm quinon” (FRAC ma M9), (b48.10 ) “Thudc diét
nim quinoxalin” (FRAC mi M10) va (b48.11) “thudc diét ndm maleimit” (FRAC ma
M11). “Thubc diét ndm ddng” 13 cac hop chit vé co co chira ddng, thudng & trang théi
oxy hoa dong (IT); vi du bao gdm ddng oxyclorua, ddng sunfat va dong hydroxit, bao
gdm céc ché phdm nhur hdn hop Bordeaux (ddng sulfat triaxit). “Thubc diét nim bing huu
huynh” 13 c4c hoa chit v6 co c6 chita cac vong hodc chudi cac nguyén tir luu huynh; vi
du bao gdm Iuu huynh nguyén t5. “Thudc diét nidm dithiocarbamat” chira goc phén tir
dithiocarbamat; cic vi du bao gém mancozeb, metiram, propineb, ferbam, mamb, thiram,
zineb va ziram. “Thubc diét ndm phthalimit” chira gbc phén tir phthalimit; cac vi du bao
gf‘nn folpet, captan va captafol. “Thubc diét ndm clonitril” chira mot vong thom dugc
thay thé bﬁng clo va xyano; vi du bao g@)m chlorothalonil. “Thudc diét ndm sulfamit” bao
gbm dichlofluanid va tolyfluanid. “Thudc diét ndm guanidin” tiép xtc nhidu vi tri bao
gém, guazatine, iminoctadine albesilate va iminoctadine triacetate. “Thudc diét ndm
triazin” bao gdém anilazine. “Thudc diét nim quinon” bao gdm dithianon. “Thubc diét
ndm quinoxaline” bao gdm quinomethionate (con duogc goi la chinomethionate). “Thudc
diét ndm Maleimit” bao gdm floimit.

(b49) “Thubc diét ndm ngoai cac thube diét ndm thudc cac nhém (b1) dén (b48)”
bao gdm mot sb loai thudce diét ndm nhat dinh ma phuong thirc hoat dng cia ching c6

thé chua duogc biét. Cac thudc nay bao gdm: (b49.1), “thubc diét nAm phenyl-axetamit™
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(md FRAC U6), (b49.2) “thubc diét nim aryl-phenyl-xeton” (md FRAC U8), (b49.3)
“thubc diét ndm guanidin® (md FRAC Ul12), (b49.4) “thubc diét ndm thiazolidin” (ma
FRAC Ul13), (b49.5) “thudc diét ndm pyrimidinon-hydrazon” (mi FRAC U14) va
(b49.6) cac hop chit lién két vé6i protein lién két oxysterol nhur duge mo ta trong cong b
don Cong b don PCT s6 WO 2013/009971. Céc phenyl-axet-amit bao gbm cyflufenamid
va N-[[(xyclopropylmetoxy)amino][6-(diflometoxy)-2,3-diflophenyl]-metylen]-
benzenaxetamit. Cac aryl-phenyl keton bao gdm cac benzophenon nhu metrafenon, va
cac benzoylpyridin nhu pyriofenon (5-clo-2-metoxy-4-metyl-3-pyridinyl)(2,3,4-
trimetoxy-6-metylphenyl)metanon). Céac quanidin bao gdm dodine. Céc thiazolidin bao
gdm  flutianil  ((22)-2-[[2-flo-5-(triflometyl)phenyl]thio]-2-[3-(2-metoxyphenyl)-2-
thiazolidinyliden]axetonitril). Céc pyrimidinonehydrazon bao gdm ferimzone. Nhém
(b49.6) bao gdbm oxathiapiprolin (1-[4-[4-[5-(2,6-diflophenyl)-4,5-dihydro-3-isoxazolyl]-
2-thiazolyl]-1-piperidinyl]-2-[5-metyl-3-(triflometyl)-1 H-pyrazol-1-yl]etanon) va chét
dong phan d6i anh R cta nd 1a 1-[4-[4-[5R-(2,6-diflophenyl)-4,5-dihydro-3-isoxazolyl]-
2-thiazolyl]-1-piperidinyl]-2-[5-metyl-3-(triflometyl)-1 H-pyrazol-1-yl]etanon (S6 ding
ky 1003319-79-6). Nhém (b49) ciing bao gdm bethoxazin, flometoquin (2-etyl-3,7-
dimetyl-6-[4-(triflometoxy)phenoxy]-4-quinolinyl metyl cacbonat), floimit, neo-asozin
(st (IIT) metanarsonat), picarbutrazox (1,1-dimetyletyl N-[6-[[[[((Z)1-metyl-1H-tetrazol-
5-yl)phenylmetylen]amino]oxy]metyl]-2-pyridinyl]carbamat), pyrolnitrin,
quinomethionate, tebufloquin (6-(1,1-dimetyletyl)-8-flo-2,3-dimetyl-4-quinolinyl axetat),
tolnifanide (N-(4-clo-2-nitrophenyl)-N-etyl-4-metylbenzensulfonamit), 2-butoxy-6-iodo-
3-propyl-4H-1-benzopyran-4-on,  3-butyn-1-yl,  N-[6-[[[[(1-metyl-1H-tetrazol-5-y])-
~ phenylmetylen]amino]oxy]metyl]-2-pyridinyljcarbamat, (N-(4-clo-2-nitrophenyl)-N-etyl-
74-mety1benzensulfonamit), N'-[4-[4-clo-3-(triflomety])phenoxy]-2,5-dimetylphenyl]-N-
etyl-N-metylmethanimitamit, N-[[(xyclopropylmetoxy)amino][6-(diflometoxy)-2,3-
diflophenyl]metylen]benzenaxetamit, 2,6-dimetyl-1H,5H-[1,4]dithiino[2,3-c:5,6-
c'ldipyrol-1,3,5,7(2H,6 H)-tetron, 5-flo-2-[(4-metylphenyl)metoxy]-4-pyrimidinamin, 5-
flo-2-[(4-flophenyl)metoxy]-4-pyrimidinamin va 4-flophenyl N-[1-[[[1-(4-xyanophényl)-
etyl]sulfonyl]metyl]propyl]carbamat, pentyl N-[6-[[[[(1-metyl-1H-tetrazol-5-yl)phenyl-
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metylen]amino]oxy]metyl]-2-pyridinyl]carbamat, pentyl N-[4-[[[[(1-metyl-1H-tetrazol-5-
yl)phenylmetylen]amino]oxy]metyl]-2-thiazolyl]carbamat va pentyl N-[6-[[[[(Z)-(1-
metyl-1H-tetrazol-5-yl)phenylmetylen]amino]oxy]metyl]-2-pyridinyljcarbamat. ~ Nhém
(b46) con bao gdm céc chit diét nim e ché nguyén phan va phan chia té bao bén canh
céc chat thudce cac nhém cu thé duge mé ta & trén (vi du, (b1), (b10) va (b22)). ‘

“Thudc diét ndm ngoai cac thube diét nim thude cdc nhém (1) dén (46)” bd sung
ma phuong thirc hoat déng co thé chua duoc biét, hodc c6 thé chua dugc phan loai bao
gém hop chét diét nAm dugc chon tir cac thanh phé‘m (b49.7) dén (b49.12), nhu duogc thé
hién sau day.

Thanh phén (b49.7) dé cap dén hop chat c6 cong thic b49.7

C

HF,
g
/
N—CH, \ R
~ / N N
w’ N
2
i 0

b49.7

F
—-ocH y |
trong d6 Rb1 ' 2@ hodc i 08 .
la cl

Vi du v& hop chit ¢ cong thirc b49.7 bao gdm (b49.7a) (2-clo-6-flophenyl)metyl 2-[1-
[2-[3,5-bis(diflometyl)-1H-pyrazol-1-yl]axetyl]-4-piperidiny1]-4-thiazolcarboxylat  (Sé
dang ky 1299409-40-7) va (b49.7b) (1R)-1,2,3,4-tetrahydro-1-naphtalenyl 2-[1-[2-[3,5-
bis(diflometyl)-1H-pyrazol-1-yl]axetyl]-4-piperidinyl]-4-thiazolcarboxylat (S6 ding ky
1299409-42-9). Céc phuong phép diéu ché hop chét c6 cong thic b46.2 dugc md ta
trong c6ng bé don PCT s6 WO 2009/132785 va WO 2011/051243.

Thanh phan (b49.8) d& cap dén hop chit c6 cong thic b49.8

-101-



41628

b49.8

trong d6 Rb2 13 CH3, CF3 hoic CHFp; Rb3 1a CH3, CF3 hodc CHF,; Rb4 1a
halogen hodc xyano; va n béng 0, 1, 2 hodc 3.
Vi du v& hop chit c6 cong thic b49.8 bao gbm (b49.8a) 1-[4-[4-[5-[(2,6-diflo-
phenoxy)metyl]-4,5-dihydro-3-isoxazolyl]-2-thiazolyl]-1-piperdinyl]-2-[5-metyl-3-
(triflometyl)-1H-pyrazol-1-yl]etanon. Céac phuong phap didu ché cac hop chét c6 cong
thirc b49.8 dwoc mé ta trong don PCT s6 PCT/US11/64324.
Thanh phan (b4799) dé cap dén hop chét c6 cong thirc b49.9

CH50
ORDS
7 \
E( CH(CH3)2

uw
b49.9 /®

trong d6 RbS 1a -CH,OC(0)CH(CH3)y, -C(0)CH3, -CHyOC(0)CH3,

V -I:‘CHz 0
-C(0)OCH,CH(CH3); \©: >
hoic o)

Vi du vé& hop chit c6 cong thiic b49.9 bao gdbm (b49.9a) [[4-metoxy-2-[[[(3S,7R,8R,9S)-
9-metyl-8-(2-metyl-1-oxopropoxy)-2,6-dioxo-7-(phenylmetyl)-1,5-dioxonan-3-yl]-

amino]carbonyl]-3-pyridinyl]Joxy]metyl 2-metylpropanoat (S6 ding ky 517875-34-2),
(b49.9b) (3S5,6S,7R,8R)-3-[[[3-(axetyloxy)-4-metoxy-2-pyridinyl]carbonyl]amino]-
6-metyl-4,9-dioxo-8-(phenylmetyl)-1,5-dioxonan-7-yl 2-metylpropanoat (S6 dang ky
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234112-93-7), (b49.9¢) (3S,6S,7R,8R)-3[[[3[(axetyloxy)metoxy]-4-metoxy-2-
pyridinyl]carbonyl]amino]-6-metyl-4,9-dioxo-8-(phenylmetyl)-1,5-dioxonan-7-yl 2-
metylpropanoat (S6 ding ky (Registry Number) 517875-31-9), (b49.9d) (35,6S,7R,8R)-3-
[[[4-metoxy-3-[[(2-metylpropoxy)carbonyl]oxy]-2-pyridinyl]carbonyljamino]6-metyl-
4,9-dioxo-8-(phenylmetyl)-1,5-dioxonan-7-yl 2-metylpropanoat (S6 dang ky 328256-72-
0), va (b49.9¢) N-[[3-(1,3-benzodioxol-5-ylmetoxy)-4-metoxy-2-pyridinyljcarbonyl]-O-
[2,5-dideoxy-3-0-(2-metyl-1-oxopropyl)-2-(phenylmetyl)L-arabinonoyl]-L-serin,
(1—4")-lacton (S6 diang ky 1285706-70-8). Cac phuong phap diéu ché cac hop chét c6
cong thire b49.9 dugc mo ta trong céng bd don PCT s WO 99/40081, WO 2001/014339,
WO 2003/035617 va WO 2011044213.

Thanh phin (b49.10) d& cap dén hop chét c6 cong thirc b49.10

b6
CHFy R
74
N
\ ™
/N 0Rb7
i, b49.10

trong d6 RD6 13 H hoic F, va Rb7 1a -CFoCHFCF3 hodc -CFaCFoH. Vi du vé hop chit
6 cong thirc b49.10 1a (b49.10a) 3-(diflometyl)-N-[4-flo-2-(1,1,2,3,3,3-hexaflopropoxy)-
phenyl]-1-metyl-1H-pyrazol-4-carboxamit (S dang ky 1172611-40-3) va (b49.10b) 3-
(diflometyl)-1-metyl-N-[2-(1,1,2,2-tetrafloetoxy)phenyl]-1 H-pyrazol4-carboxamit (Sé
ding ky 923953-98-4). Cac hop chét c6 cong thirc 49.10 c6 thé duge didu ché bing cac
phuong phép dwoc mé ta trong Cong b don PCT WO 2007/017450.

Thanh phan b49.11 @8 cip dén hop chét c6 cong thirc b49.11

O H5C CH,
b8
R O )J\ X
~N N b10
N ch § R
_ P11
N
b9
R b49.11
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trong d6

Rb8 13 halogen, C1-C4 alkoxy hodc Cp-Cy4 alkynyl;

RbY 13 H, halogen hodc C1-Cy4 alkyl;

Rb10 13 C1-Cyy alkyl, C1-C12 haloalkyl, C1-C13 alkoxy, C3-C1y alkoxyalkyl,
C2-C12 alkenyl, C2-Cq2 alkynyl, C4-C12 alkoxyalkenyl, C4-C17 alkoxyalkynyl,
C1-C12 alkylthio hodc C-Cq7 alkylthioalkyl;

Rb11 13 metyl hoac —Yb13-Rb12; |

Rb12 13 C1-Cy alkyl; va

Yb13 13 CHy, O hoic S.

Vi du v& cic hop chit c6 cong thic b49.11 bao gdbm (b49.11a) 2-[(3-bromo-6-
quinolinyl)oxy]-N-(1,1-dimetyl-2-butyn-1-yl)-2-(metylthio)axetamit, (b49.11b)  2[(3-
etynyl-6-quinolinyl)oxy]-N-[1-(hydroxymetyl)-1-metyl-2-propyn-1-yl]-2-(metylthio)-
axetamit, (b49.1 llc) N-(1,1-dimetyl-2-butyn-1-yl)-2-[(3-etynyl-6-quinolinyl)oxy]-2-
(metylthio)axetamit, (b49.11d) 2-[(3-bromo-8-metyl-6-quinolinyl)oxy]-N-(1,1-dimetyl-2-
propyn-1-yl)-2-(metylthio)axetamit va (b49.11e) 2-[(3-bromo-6-quinolinyl)oxy]-N-(1,1-
dimetyletyl)butanamit. Cac hop chét cé cong thirc b49.11, viéc st dung ching lam thube
diét nAm va cc phuong phéap didu ché thuong l1a da biét; xem, vi du, cong b don PCT sb
WO 2004/047538, | WO 2004/108663, WO 2006/058699, WO 2006/058700,
WO 2008/110355, WO 2009/030469, WO 2009/049716 va WO 2009/087098.

Thanh phin 49.12 lién quan dén hop chit N'-[4-[[3-[(4-clophenyl)metyl]-1,2,4-
thiadiazol-5-yl]oxy]-2,5-dimetylphenyl]-N-etyl-N-metylmethanimidamit, dugc cho 1a co6
thé trc ché C24-metyl transferaza tham gia vao qu4 trinh sinh tong hé;p sterol.

Do d6, diéu can quan tdm 13 hdn hop (tic 12 ché phdm) bao gém hop chit c6 Cong
thire 1 va it nhit mot hop chét diét nAm dugc chon tir nhém bao gém cac nhom da néu &
trén (1) dén (49). Ciing cén luu y 1a ché pham bao g6m hdn hop néi trén (véi lwong luong
hitu hiéu diét ndm) va con chtra it nhit mot thanh phan bb sung dugc chon tir nhém bao

gdm chit hoat dong bé mit, chit pha loang rin va chit pha logng 1éng. Dic biét luu y 1a

-104-



41628

hdn hop (tic 12 ché phim) bao gdm hop chat c6 Cong thirc 1 va it nhit mot hop chit diét
ndm dugc chon tir nhém céc-hop chét cu thé duoc liét ké & trén cé lién quan dén cac
nhém (1) dén (49). Ciing cin luu ¥ cu thé 12 ché phim bao gdm hdén hop néi trén (véi
lugng Iuong hiru hiéu diét nidm) va con bao gém it nhit mot chét hoat dong bé mit bd
sung dugc chon tir nhém bao gdm chét hoat dong bé mit, chit pha lodng rin va chat pha
loang 1éng. ,

Vi du v& thanh phin (b) chét diét nim bao gdm acibenzolar-S-metyl, aldimorph,
ametoctradin, amisulbrom, anilazine, azaconazole, azoxystrobin, benalaxyl (bao gﬁ‘)m
benalaxyl-M), benodanil, benomyl, benthiavalicarb (bao gdm benthiavalicarb-isopropyl),
benzovindiflupyr, bethoxazin, binapacryl, biphenyl, bitertanol, bixafen, blasticidin-S,
boscalid, bromuconazole, bupirimate, buthiobate, captafol, captan, carbendazim,
carboxin, carpropamid, chloroneb, chlorothalonil, chlozolinate, clotrimazole, ddng
hydroxit, ddng oxyclorua, ddng sulfat, coumoxystrobin, cyazofamid, cyflufenamid,
cymoxanil, cyproconazole, cyprodinil, dichlofluanid, diclocymet, diclomezine, dicloran,
diethofencarb,  difenoconazole, . diflumetorim,  dimethirimol, dimethomorph,
dimoxystrobin, diniconazole (bao gbm diniconazole-M), dinocap, dithianon, dithiolanes,
dodemorph, dodine, econazole, edifenphos, enoxastrobin (con dugc biét dén 1la
enestroburin),  epoxiconazole, etaconazole, ethaboxam, ethirimol, etridiazole,
famoxadone, fenamidone, fenarimol, fenaminstrobin, fenbuconazole, fenfuram,
fenhexamid, fenoxanil, fenpiclonil, fenpropidin, fenpropimorph, fenpyrazamine, fentin
axetat, fentin clorua, fentin hydroxit,»ferbam, ferimzone, flometoquin, florylpicoxamid,
fluazinam, fludioxonil, flufenoxystrobin, fluindapyr, flumorph, fluopicolide, fluopyram,
flouroimide, fluoxastrobin, fluquinconazole, flusilazole, flusulfamide, flutianil, flutolanil,
flutriafol, fluxapyroxad, folpet, fthalide, fuberidazole, furalaxyl, furametpyr, guazatine,
hexaconazole, hymexazole, imazalil, imibenconazole, iminoctadine albesilate,
iminoctadine triaxetat, iodocarb, ipconazole, iprobenfos, iprodione, iprovalicarb,
isoconazole, isofetamid, isoprothiolane, isoflucypram, isopyrazam, isotianil,
kasugamycin, kresoxim-metyl, ‘mancozeb, mandepropamid, mandestrobin, maneb,

mepanipyrim, mepronil, meptyldinocap, metalaxyl (bao gbm metalaxyl-M/mefenoxam),
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mefentrifluconazole, metconazole, methasulfocarb, metiram, metominostrobin,
metrafenone, miconazole, myclobutanil, naftifine, neo-asozin, nuarimol, octhilinone,
ofurace, orysastrobin, oxadixyl, oxathiapiprolin, axit oxolinic, oxpoconazole,
oxycarboxin, oxytetraxyclin, pefurazoate, penconazole, pencycuron, penflufen,
penthiopyrad, axit phosphoro (bao gbm cic mudi cia ching, vi du, fosetyl-nhém),
picarbutrazox, picoxystrobin, piperalin, polyoxin, probenazole, prochloraz, procymidone,
propamacarb, propiconazole, propineb, proquinazid, prothiocarb, prothioconazole,
pyraclostrobin, pyrametostrobin, pyraoxystrobin, pyrazophos, pyribencarb, pyributicarb,
pyrifenox, pyrimethanil, pyriofenone, pyrisoxazole, pyroquilon, pyrrolnitrin,
quinconazole, quinomethionate, quinoxyfen, quintozene, sedaxane, silthiofam,
simeconazole, spiroxamine, streptomycin, sulfur, tebuconazole, tebufloquin,
teclofthalam, tecnazene, terbinafine, tetraconazole, thiabendazole, thifluzamide,
thiophanate, thiophanate-metyl, thiram, tiadinil, tolclofos-metyl, tolnifanide, tolprocarb,
tolyfluanid, triadimefon, triadimenol, triarimol, triticonazole, triazoxide, déng sulfat
triaxit, tricyclazole, triclopyricarb, tridemorph, trifloxystrobin, triflumizole, triforine,
trimorphamide, uniconazole, uniconazole-P, validamycin, valifenalate (con dugc biét dén
la  valiphenal), vinclozolin, zineb, ziram, zoxamide, (3S5,6S,7R,8R)-3-[[[3-
[(axetyloxy)metoxy]-4-metoxy-2-pyridinyl]carbonyl]amino]-6-metyl-4,9-dioxo-8-
(phenylmetyl)-1,5-dioxonan-7-yl 2-metylpropanoat, (35,6S,7R,8R)-3-[[[3-(axetyloxy)-4-
metoxy-2-pyridinyl]carbonyl]amino]-6-metyl-4,9-dioxo-8-(phenylmetyl)-1,5-dioxonan-
7-y1 2-metylpropanoat, N-[[3-(1,3-benzodioxol-5-ylmetoxy)-4-metoxy-2-
pyridinyl]carbonyl]-O-[2,5-dideoxy-3-0-(2-metyl-1-oxopropyl)-2-(phenylmetyl)-L-
arabinonoyl]-L-serin, (1—4")-lacton, N-[2-(1S,2R)-[1,1'-bixyclopropyl]-2-ylphenyl]-3-
(diflometyl)-1-metyl-1H-pyrazol-4-carboxamit,  2-[(3-bromo-6-quinolinyl)oxy]-N-(1,1-
dimetyl-2-butyn-1-yl)-2-(metylthio)axetamit, 2-[(3-bromo-6-quinolinyl)oxy]-N-(1,1-
dimetyletyl)butanamit, 2-[(3-bromo-8-metyl-6-quinolinyl)oxy]-N-(1,1-dimetyl-2-propyn-
1-yl)-2-(metylthio)axetamit, 2-butoxy-6-iodo-3-propyl-4H-1-benzopyran-4-on, 3-butyn-
1-yl  N-[6-[[[[(1-metyl-1H-tetrazol-5-yl)phenylmetylen]amino]oxy]metyl]-2-pyridinyl}-
carbamat, 0-(1-cloxyclopropyl)-6-[2-(2,2-dicloxyclopropyl)etyl]-1H-1,2,4-triazol-1-
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etanol, 2-[2-(1-cloxyclopropyl)-4-(2,2-dicloxyclopropyl)-2-hydroxybutyl]-1,2-dihydro-
3H-1,2,4-triazol-3-thion, (a.S)-[3-(4-clo-2-flophenyl)-5-(2,4-diflophenyl)-4-isoxazolyl]-3-
pyridinmetanol, rel-1-[[(2R,35)-3-(2-clophenyl)-2-(2,4-diflophenyl)-2-oxiranyl]metyl]-
1H-1,2,4-triazol, rel-2-[[(2R,3S)-3-(2-clophenyl)-2-(2,4-diflophenyl)-2-oxiranyljmetyl]-
1,2-dihydro-3 H-1,2,4-triazol-3-thion, rel-1-[[(2R,35)-3-(2-clophenyl)-2-(2,4-
diflophenyl)-2-oxiranyl]metyl]-5-(2-propen-1-ylthio)-1H-1,2,4-triazol, 3-[5-(4-clo-
phenyl)-2,3-dimetyl-3-isoxazolidinyl]pyridin, (2-clo-6-flophenyl)metyl 2-[1-[2-[3,5-bis-
(diflometyl)-1H-pyrazol-1-yllaxetyl]-4-piperidinyl]-4-thiazolcarboxylat, = N'-[4-[[3-[(4-
clophenyl)metyl]-1,2,4-thiadiazol-5-yl]oxy]-2,5-dimetylphenyl]-N-etyl-N-metyl-
methanimitamit, N-[2-[4-[[3-(4-clophenyl)-2-propyn-1-yljoxy]-3-metoxyphenyl]etyl]-3-
metyl-2-[(metylsulfonyl)amino]butanamit, N-[2-[4-[[3-(4-clophenyl)-2-propyn-1-
yl]oxy]-3-metoxyphenyl]etyl]-3-metyl-2-[(etylsulfonyl)amino |butanamit, N'-[4-[4-clo-3-
(triflometyl)phenoxy]-2,5-dimetylphenyl]-N-etyl-N-metylmethanimidamit, N-
xyclopropyl-3-(diflometyl)-5-flo-1-metyl-N-[[2-(1-metyletyl)phenyl]metyl]-1 H-pyrazol-
4-carboxamit, N-[[(xyclopropylmetoxy)amino][6-(diflometoxy)-2,3-diflophenyl]-
metylen]benzenaxetamit, N-[2-(2,4-diclophenyl)-2-metoxy-1-metyletyl]-3-(diflometyl)-
I-metyl-1H-pyrazol-4-carboxamit,  N-(3',4'-diflo[1,1'-biphenyl]-2-yl)-3-(triflometyl)-2-
pyrazincarboxamit, 3-(diflometyl)-N-(2,3-dihydro-1,1,3-trimetyl-1H-inden-4-yl)-1-
metyl-1H-pyrazol-4-carboxamit, 3-(diflometyl)-N-[4-flo-2-(1,1,2,3,3,3-hexaflopropoxy)-
phenyl]-1-metyl-1H-pyrazol-4-carboxamit, 5,8-diflo-N-[2-[3-metoxy-4-[[4-(triflometyl)-
2-pyridinyl]oxy]phenyl]etyl]-4-quinazolinamin, 3 ~(diflometyl)-1-metyl-N-[2-(1,1,2,2-
tetrafloetoxy) phenyl]-1H-pyrazol-4-carboxamit, 1-[4-[4-[5R-[(2,6-diflophenoxy)metyl]-
4,5-dihydro-3-isoxazolyl]-2-thiazolyl]-1-piperdinyl]-2-[ 5-metyl-3-(triflometyl)-1 H-
pyrazol-1-yl]etanon, N-(1,1-dimetyl-2-butyn-1-yl)-2-[(3-etynyl-6-quinolinyl)oxy]-2-
(metylthio)axetamit, 2,6-dimetyl-1H,5H-[1,4]dithiino[2,3-c:5,6-c'|dipyrol-
1,3,5,7Q2H,6H)-tetron,  2-[(3-etynyl-6-quinolinyl)oxy]-N-[1-(hydroxymetyl)-1-metyl-2-
propyn-1-yl]-2-(metylthio)axetamit, 4-flophenyl N-[1-[[[1-(4-xyanophenyl)etyl]-
sulfonyl]metyl]propyl]carbamat, 5-flo-2-[(4-flophenyl)metoxy]-4-pyrimidinamin, 5-flo-
2-[(4-metylphenyl)metoxy]-4-pyrimidinamin, (3S5,6S,7R,8R)-3-[[[4-metoxy-3-[[(2-metyl-
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propoxy)carbonyl]oxy]-2-pyridinyl]carbonyl]lamino]-6-metyl-4,9-dioxo-8-(phenylmetyl)-
1,5-dioxonan-7-yl-2-metylpropanoat, a-(metoxyimino)-N-metyl-2-[[[1-[3-(triflomety])-
phenyl]etoxy]imino]metyl]benzenaxetamit, [[4-metoxy-2-[[[(3S,7R,8R,95)-9-metyl-8-(2-
metyl-1-oxopropoxy)-2,6-dioxo-7-(phenylmetyl)-1,5-dioxonan-3-yl]amino]carbonyl}-3-
pyl:idinyl]oxy]metyl 2-metylpropanoat, pentyl N-[6-[[[[(1-metyl-1H-tetrazol-5 -yi)phenyl—
metylen]aminoJoxy]metyl]-2-pyridinyl]carbamat, pentyl N-[4-[[[[(1-metyl-1H-tetrazol-5-
yl)phenylmetylen]amino]oxy]metyl]-2-thiazolyl]carbamat, va pentyl N-[6-[[[[(Z)-(1-
metyl-1H-tetrazol-5-yl)phenylmetylen]amino]oxy|metyl]-2-pyridinyl]carbamat va (1R)-
1,2,3,4-tetrahydro-1-naphtalenyl ~ 2-[1-[2-[3,5-bis(diflometyl)-1H-pyrazol-1-yl]axetyl]-
4-piperidinyl]-4-thiazolcarboxylat. Do d6 dang luu ¥ 14 ché phdm diét nAm chta thanh
phén (a)lahop chét ¢6 cong thire 1 (hodic N-oxit hoic mudi clia ching) va thanh phén (b)
12 it nhat mot chat diét ndm chon tir danh sach néu trén.

Pdc biét dang luu y 1a 1a cac Kkét hop cta hop chét co cong thie 1 (hodc N-oxit hodc
mudi cua ching) (ttc 1a Thanh phin (a) trong ché phdm) véi azoxystrobin,
benzovindiflupyr, bixafen, captan, carpropamid, chlorothalonil, hydroxit ddng, dong.
oxyclorua, dbng sulfat, cymoxanil, cyproconazole, cyprodinil, diethofencarb,
difenoconazole, dimethomorph, epoxiconazole, ethaboxam, fenarimol, fenhexamid,:
fluazinam, fludioxonil, fluindapyr, fluopyram, flusilazole, flutianil, flutriafol,
fluxapyroxad, folpet, iprodione, isofetamid, isoflucypram, isopyrazam, kresoxim-metyl,
mancozeb, mandestrobin, meptyldinocap, metalaxyl (bao gdm metalaxyl-M/mefenoxam),
mefentrifluconazole, metconazole, metrafenon, myclobutanil, oxathiapiprolin, penflufen,
penthiopyrad, axit phosphoro (bao gdm cic mudi cua ching, vi du, fosetyl-nhom),
picoxystrobin, ~ propiconazole,  proquinazid,  prothioconazole,  pyraclostrobin,
pyrimethanil, sedaxane spiroxamine, sulfur, tebuconazole, thiophanate-metyl,
trifloxystrobin, zoxamide, a-(1-cloxyclopropyl)-a-[2-(2,2-dicloxyclopropyl)etyl]-1H-
1,2,4-triazol-1-etanol, 2-[2-(1-cloxyclopropyl)-4-(2,2-dicloxyclopropyl)-2-
hydroxybutyl]-1,2-dihydro-3H-1,2,4-triazol-3-thione, N-[2-(2,4-diclophenyl)-2-metoxy-
1-metyletyl]-3-(diflometyl)-1-metyl-1 H-pyrazol-4-carboxamit, 3-(diflometyl)-N-(2,3-
dihydro-1,1,3-trimetyl-1H-inden-4-yl)-1-metyl-1H-pyrazol-4-carboxamit,  1-[4-[4-[5R-
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(2,6-diflophenyl)-4,5-dihydro-3-isoxazolyl]-2-thiazolyl]-1-piperidinyl]-2-[5-metyl-3-
(triflometyl)-1H-pyrazol-1-yl]etanon, 1,1-dimetyletyl N-[6-[[[[(1-metyl-1H-tetrazol-5-
" yDphenylmetylen]amino]oxy]metyl]-2-pyridinyl]carbamat, 2,6-dimetyl-1H,5H-[1,4]di-
thiino[2,3-c:5,6-c'ldipyrol-1,3,5,7(2H,6 H)-tetron, 5-flo-2-[(4-flophenyl)metoxy]-4-
pyrimidinamin, 5--ﬂ0-2—[(4-metylpheny1)metoxy]-4-pyrimidinamin, (aS)-[3-(4-clo-2-
flophenyl)-5-(2,4-diflophenyl)-4-isoxazolyl]-3-pyridinmetanol, rel-1-[[(2R,3S5)-3-(2-
clophenyl)-2-(2,4-diflophenyl)-2-oxiranyl]metyl]-1H-1,2,4-triazol, rel-2-[[(2R,35)-3-(2-
clophenyl)-2-(2,4-diflophenyl)-2-oxiranylJmetyl]-1,2-dihydro-3H-1,2,4-triazol-3-thion,
va rel-1-[[(2R,35)-3-(2-clophenyl)-2-(2,4-diflophenyl)-2-oxiranylJmetyl]-5-(2-propen-1-
ylthio)-1H-1,2,4-triazol (térc 1a Thanh phén (b) trong ché phim).

Vi du vé céc hop chét hoic tic nhan c6 hoat tinh sinh hoc khic ma cac hop chit
theo sang ché c6 thé duoc ché héa cung 13: cac hop chat hoic tac nhan kiém soat dich hai
déng viat khong xuong séng nhu abamectin, acephate, axetamiprit, acrinathrin,
afidopyropen ([(3S,4R.4aR,6S5,6aS,12R,12a8,12bS)-3-[(xyclopropylcarbonyl)oxy]-
1,3,4,4a,5,6,6a,12,12a,12b-decahydro-6,12-dihydroxy-4,6a,12b-trimetyl-11-0x0-9-(3-
pyridinyl)-2H,11H-naphtho[2,1-b]pyrano[3,4-e]pyran-4-ylmetyl xyclopropan-
carboxylat), amidoflumet (S-1955), avermectin, azadirachtin, azinphos-metyl, bifenthrin,
bifenazate, buprofezin, carbofuran, cartap, chlorantraniliprole, chlorfenapyr,
chlorfluazuron, chlorpyrifos, chlorpyrifos-metyl, chromafenozide, clothianidin,
cyantraniliprole (3-bromo-1-(3-clo-2-pyridinyl)-N-[4-xyano-2-metyl-6-
[(metylamino)carbonyl]phenyl]-1H-pyrazol-5-carboxamit), cyclaniliprole (3-bromo-N-
[2-bromo-4-clo-6-[[(1-xyclopropyletyl)amino]carbonyl]phenyl]-1-(3-clo-2-pyridinyl)-

1 H-pyrazol-5-carboxamit), xycloxaprid ((58,8R)-1-[(6-clo-3-pyridinyl)ymetyl]-
2,3,5,6,7,8-hexahydro-9-nitro-5,8-epoxy-1H-imidazo[ 1,2-a]azepine), cyflumetofen,
cyfluthrin, beta-cyfluthrin, cyhalothrin, lambda-cyhalothrin, cypermethrin, cyromazine,
deltamethrin, diafenthiuron, diazinon, dieldrin, diflubenzuron, dimefluthrin, dimethoate,
dinotefuran, diofenolan, emamectin, endosulfan, esfenvalerate, ethiprole, fenothiocarb,
fenoxycarb, fenpropathrin, fenvalerate, fipronil, flonicamid, flubendiamide, flucythrinate,

flufenoxystrobin (metyl (0.E)-2-[[2-clo-4-(triflometyl)phenoxymetyl]-a-
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(metoxymetylen)benzenaxetat), fluensulfon (5-clo-2-[(3,4,4-triflo-3-buten-1-
yl)sulfonyl]thiazol), flupiprole (1-[2,6-diclo-4-(triflometyl)phenyl]-5-[(2-metyl-2-propen-
1-yl)amino]-4-[(triflometyl)sulfinyl]-1 H-pyrazol-3-carbonitril), flupyradifurone (4-[[(6-
clo-3-pyridinyl)metyl1](2,2-difloetyl)amino]-2(5 H)-furanon), tau-fluvalinate, flufenerim
(UR-50701), flufenoxuron, fonophoé, halofenozide, heptafluthrin ([2,3,5,6-tetraflo-4-
(metoxymetyl)phenyllmetyl 2,2-dimetyl-3-[(1Z)-3,3,3-triflo-1-propen-1-yl]xyclopropan-
carboxylat), hexaflumuron, hydramethylnon, imidacloprid, indoxacarb, isofenphos,
lufenuron, malathion, meperfluthrin ([2,3,5,6-tetraflo-4-(metoxymetyl)phenyljmetyl
(1R,35)-3-(2,2-dicloetenyl)-2,2-dimetylxyclopropancarboxylat), metaflumizone,
metaldehyt, methamidophos, methidathion, methomyl, methoprene, metoxychlor,
metoxyfenozide, metofluthrin, milbemycin oxim, momfluorothrin ([2,3,5,6-tetraflo-4-
(metoxymetyl)phenyl]metyl-3-(2-xyano-1-propen-1-yl)-2,2-dimetylxyclopropan-
carboxylat), monocrotophos, nicotin, nitenpyram, nithiazine, novaluron, noviflumuron
(XDE-007), oxamyl, pyflubumide (1,3,5-trimetyl-N-(2-metyl-1-oxopropyl)-N-[3-(2-
metylpropyl)-4-[2,2,2-triflo-1-metoxy-1-(triflometyl)etyl]phenyl]-1 H-pyrazol-4-
carboxamit), parathion, parathion-metyl, permethrin, phorate, phosalone, phosmet,
phosphamidon, pirimicarb, profenofos, profluthrin, pymetrozine, pyrafluprole, pyrethrin,
pyridalyl, pyrifluquinazon, pyriminostrobin (metyl (a£)-2-[[[2-[(2,4-diclophenyl)amino]-
6-(triflometyl)-4-pyrimidinyl]oxy |metyl]-o-(metoxymetylen)benzenaxetat),  pyriprole,
pyriproxyfen, rotenone, ryanodine, spinetoram, spinosad, spirodiclofen, spiromesifen
(BSN 2060), spirotetramat, sulfoxaflor, sulprofos, tebufenozide, teflubenzuron, tefluthrin,
terbufos, tetrachlorvinphos, tetramethylfluthrin, thiacloprid, thiamethoxam, thiodicarb,
thiosultap-natri, tolfenpyrad, tralomethrin, triazamate, trichlorfon va triflumuron; va céac
tac nhén sinh hoc bao gdm vi khuan gy bénh cén tring (entomopathogenic), ching han
nhu Bacillus thuringiensis subsp. aizawai, Bacillus thuringiensis subsp. kurstaki, va cac
ndi doc tb delta duoc bao nang cua Bacillus thuringiensis (vi du, Cellcap, MPV, MPVII);
nédm gdy bénh cdn trung, chéng han nhu ndm xa xanh; va virus gdy bénh cbn trung bao
gdm baculovirut, virut nucleopolyhedro (NPV) nhu HZNPV, AfNPV; va virus giy bénh
hat (GV) nhu CpGV.
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Céc hop chit theo sang ché va cac ché phdm ciia chiing ¢6 thé duoc 4p dung cho
thuc vat dugc bién ddi gen dé biéu hién cac protein doc dbi voi dong vat khéng xuong
séng (ching han nhu noi doc 6 delta ciia Bacillus thuringiensis). Tac dung ctia cic hop
chét diét ndm dwoc tmg dung ngoai sinh theo sang ché c6 thé cung cip tic dung nang cao
vdi cac protein doc t8 biéu hién. .

Céc tai liéu tham khao chung cho céac chét bao vé ndng nghiép (tic la thudc trir sau,
thudc diét ndm, thudc diét tuyén trung, thudc diét ve bét, thube diét co, thube diét co va
tac nhén sinh hoc) bao gém The Pesticide Manual, 13th Edition, C. D. S. Tomlin, Ed.,
British Crop Protection Council, Farnham, Surrey, UK., 2003 va The BioPesticide
Manual, 2nd Edition, L. g. Copping, Ed., British Crop Protection Council, Farnham,
Surrey, U.K., 2001.

Dbi véi cac phuong an trong d6 str dung mot hodc nhiéu ddi tac tron khac nhau nay,
ty 1& trong luong ciia cac dbi tac tron khac nhau nay (tdng cong) so véi hop chét c6 cong
thirc 1 thudng nim trong khoang tir 1:3000 dén khoang 3000:1. Pang luu vy 14 ty 1é trong
lugng tir khoang 1:300 dén khoang 300:1 (vi du ty 1é gitta khoang 1:30 va khoang 30:1).
Chuyén gia trong linh vuc k§ thuat nay c6 thé d& dang xic dinh thong qua thir nghiém
don gian luong hoat chét hitu hiéu vé& mit sinh hoc can thiét cho phé hoat ddng sinh hoc
mong mudn. RS rang 14 viéc bao gdm céc thanh phin bd sung nay cé thé mé rong pham
vi céc bénh dugc kiém soat ra ngoai pham vi dugc kiém soat bai hop chat c6 Cong thirc 1
don 1é.

Trong mot s trudng hop nhét dinh, sy két hop ctia hop chit theo sang ché véi cac
hop chét hodc tac nhan c6 hoat tinh sinh hoc khac (dic biét 1a diét ndm) (tic 1a cac hoat
chét) c6 thé din dén tac dung 16n hon cong hop (tic 13 ting cuong). Giam luong hoat
chét thai ra ngoai moi trudng ma van dam bao kiém soat dich hai hiéu qua luén 1a didu
mong mudn. Khi tic dung ting cudng ciia cac hoat chit diét nim xuit hién & ty 18 tng
dung cho muc d6 kiém soat nim dat yéu cAu vé mit ndng hoc, su Kkét hop nhu vay c6 thé
¢6 loi @& giam chi phi san xudt cdy trong va giam hugng dwa vao moi truong.

Ciing trong mdt s6 trudong hop nhat dinh, sw két hop ctia hop chit theo sang ché véi

cac hop chét hodc tac nhan c6 hoat tinh sinh hoc khac c6 thé din dén hiéu Gtng nhé hon
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tac dung cong hop (tic 13 an toan) ddi véi cac sinh vét ¢ loi cho méi trudong néng hoc.
Vi dg, mét hop chét theo sang ché c6 thé 1am chét diét co an toan trén céy tré)ng hoic bao
vé loai con tring c6 ich (vi du: dong vét in con tring, dong vét thu phin nhu ong) khoi
thube trir sau.

Thudc diét ndm dang luu v d6i véi ché phdm véi cac hop chét cé’ Cong thuc 1 dé
cung cip cac hdn hop hitu ich trong xir 1y hat giéng bao gdm nhung khong gi6i han &
amisulbrom, azoxystrobin, boscalid, carbendazim, carboxin, cymoxanil, cyproconazole,
difenoconazole, dimethomorph, florylpicoxamid, fluazinam, fludioxonil,
flufenoxystrobin, fluquinconazole, fluopicolide, fluoxastrobin, flutriafol, fluxapyroxad,
ipconazole, iprodione, metalaxyl, mefenoxam, mefentrifluconazole, = metconazole,
myclobutanil, paclobutrazole, penflufen, picoxystrobin, prothioconazole, pyraclostrobin,
sedaxane, silthiofam, tebuconazole, thiabendazole, thiophanate-metyl, thiram,
trifloxystrobin va triticonazole.

Céc hop chit hodc tic nhan kiém soét dich hai dong vét khéng xuong sbng ma céc
hop chét ¢6 Cong thirc 1 c6 thé dugc ché héa dé cung cip cic hdn hop hiru ich trong xir
Iy hat gibng bao gdm nhung khong gi6i han & abamectin, axetamiprit, acrinathrin,
afidopyropen, amitraz, avermectin, azadirachtin, bensultap, bifenthrin, buprofezin,
cadusafos, carbaryl, carbofuran, cartap, chlorantraniliprole, chlorfenapyr, chlorpyrifos,
clothianidin, cyantraniliprole, cyclaniliprole, cyfluthrin, beta-cyfluthrin, cyhalothrin,
gama-cyhalothrin, lambda-cyhalothrin, cypermethrin, alpha-cypermethrin, zeta-
cypermethrin, cyromazine, deltamethrin, dieldrin, dinotefuran, diofenolan, emamectin,
endosulfan, esfenvalerate, ethiprole, etofenprox, etoxazole, fenothiocarb, fenoxycarb,
fenvalerate, fipronil, flonicamid, flubendiamide, fluensulfone, flufenoxuron, flufiprole,
flupyradifurone, fluvalinate, formetanate, fosthiazate, heptafluthrin, hexaflumuron,
hydramethylnon, imidacloprid, indoxacarb, lufenuron, meperfluthrin, metaflumizone,
methiocarb, methomyl, methoprene, methoxyfenozide, momfluorothrin, nitenpyram,
nithiazine, novaluron, oxamyl, pyflubumide, pymetrozine, pyrethrin, pyridaben,
pyriminostrobin, pyridalyl, pyriproxyfen, ryanodine, spinetoram, spinosad, spirodiclofen,

spiromesifen, spirotetramat, sulfoxaflor, tebufenozide, tetramethrin, tetramethylfluthrin,
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thiacloprid, thiamethoxam, thiodicarb, thiosultap-natri, tralomethrin, triazamate,
triflumuron, ndi doc té delta cta Bacillus thuringiensis, chung Bacillus thuringiensis va
ching virut Nucleo polyhydrosis.

Ché phdm chira cac hop chét c6 Cong thirc 1 hitu ich cho viée xt Iy hat gibng c6 thé
bao g@)m thém vi khudn va ndm c6 kha ning bao vé khoi tic hai ctia nim hoic vi khuérl
gdy bénh thuc vat va/hodc dong vat sinh ra trong d4t nhu tuyén trung. Vi khuan thé hién
dic tinh diét tuyén tring c6 thé bao gdm nhung khong gi6i han & Bacillus firmus,
Bacillus cereus, Bacillius subtiliis va Pasteuria penetrans. Chiung Bacillus firmus thich
hop 1a ching CNCM 1-1582 (GB-126) c¢6 ban trén thi truong 1a BioNem™. Chung
Bacillus cereus thich hop 13 ching NCMM I1-1592. Ca hai ching Bacillus nay déu duoc
boc 16 & US 6,406,690. Cac vi khuan thich hop khac thé hién hoat tinh diét tuyén tring 12
B. amyloliquefaciens IN937a va ching B. subtilis gB03. Vi khuén thé hién dic tinh diét
nim c6 thé bao gdm nhung khong gi6i han & ching B. pumilus gB34. Céc loai nim thé
hién dic tinh diét tuyén tring c6 thé bao gbm nhung khong giéi han & Myrothecium
verrucaria, Paecilomyces lilacinus va Purpureocillium lilacinum.

Xir Iy hat gidng ciing c6 thé bao gdm mot hodc nhidu tic nhan diét tuyén tring c6
ngudn gbe tu nhién nhu protein elicitor (c6 tac dung cam Gng vai trd ciia cac kénh ion
trong mang té bao thuc vat bing chudi truyén tin hiéu) dugc goi I3 harpin dugc phan Iap
tir mot s vi khuén gdy bénh cdy trdng nhu Erwinia amylovora. Mot vi du 1a cng nghé
xit Iy hat gidng Harpin-N-Tek ¢6 sin 1a N-HibitTM gold CST.

X Iy hat gidng ciing c6 thé bao gdm mét hoic nhiéu loai vi khuén nét sin & ré cay
ho d4u nhu vi khuan cb dinh dam vi sinh Bradyrhizobium japonicum. Cac chit nay c6 thé
tity v bao gdbm mét hodc nhiéu lipo-chitooligosaccharit (LCO), 1a cac yéu tb tao nét sin
(Nod) do vi khuin rhizobia tao ra trong qu4 trinh bt dau hinh thanh nét sin trén r& cay
ho dau. Vi dy, céng nghé xi 1y hat giéng nhén hi¢u Optimize® Kkét hop LCO Promoter
Technology™ két hop v6i chat 1am kho.

Xir 1y hat gibng ciing c6 thé bao gdm mét hoic nhiéu isoflavone c¢6 thé l1am ting
muc d6 x4m chiém 1 cta ndm r&. Nim r& cai thién su phat trién cta thuc vat b%ng cach

tang cuong su hép thu cta r& cac chét dinh dudng nhu nudc, sunfat, nitrat, phdt phat va
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kim loai. Vi du vé isoflavone bao gém, nhung khéng gidi han &, genistein, biochanin A,
formononetin, daidzein, glycitein, hesperetin, naringenin va pratensein. Formononetin cé
sn dudi dang thanh phan hoat chét trong cAc san phim chit 1am dong tu gbc & nhuw PHC
Colonize® AG.

X ly hat giéng cling c6 thé bao gﬁ‘)m mot hodc nhiéu chét kich hoat thuc vat gdy ra
stre dé khang cé dugc toan than & thuc vat sau khi tiép xtic v&i mim bénh. Mot vi du vé
chét kich hoat thuc vt tao ra co ché bao vé nhu vay la acibenzolar-S-methyl

CAC THU NGHIEM sau d4y ching minh hiéu qua kiém soét clia céc hop chit theo
sang ché d6i v6i cac mam bénh cu thé. Tuy nhién, viéc bao vé kiém so4t mam bénh dwoc
tao ra boi cac hop chit nay khong giéi han ddi v6i nhitng loai nay. Xem Bang phu muc
A-E sau diy dé biét mo ta hop chit. Cac chir viét tit sau diy duoc st dung trong Bang
phu muc A-E: Me nghia 1a metyl, i-Pr nghia 1a isopropyl, c-Pr nghfa la xyclopropyl, i-Bu
nghia 1a isobutyl, ¢c-Bu nghia la xyclobutyl, -Bu nghia 1a terz-butyl va NO, c6 nghia 1a
nitro. Tir viét tht "Cmpd." 12 viét tit cia “Hop cht” va tir viét tht “Ex.” 12 viét tit ctia “Vi
du” va theo sau 12 mot sb cho biét hop chét dugc didu ché trong vi du nao. Viét tat "m.p."
1a viét tit cta diém néng chay. Gia tri s6 duoc bao céo trong cot “APT (M+1)”, 14 trong
lugng phén tr cia ion phén tir quan sat dugc duoc tao ra bing cach cong HT (trong luéng
phan tir bing 1) vao phan tir ¢6 luong ddng vi 16n nhét (tic 1a M). Sy hién dién cla céac
ion phan tir chita m¢t hodc nhiéu df‘)ng vi ¢6 trong luwgng nguyén tir cao hon c6 d6 giau
théip hon (vi du, 37¢y, 81Br) khéng dugc bao cao. Cac dinh MS dugc bdo cdo dugc quan
sat bang phuong phép khéi phd sit dung ion héa tia dién cuc (ESI: electrospray
ionization) hodc ion héa hoa hoc ap sudt khi quyén (APCI: atmospheric pressure

chemical ionization).
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Bang phu muc A

-115-

H;C
Rl
Py I}\II N
H;C \”/ Z N o6
o —
R2
Hop chit sb Rl R2 RO mp. (°C)  APT (M+1)
1 (Vidu2) F F NO, 131-134
2 F F CN 171-174
3(Vidul) F F OCH3 85-100 388
4 F F H 142-143 358
5(Vidu3) F F NH, 168-171 374
6 F F cl 148-149 392
7(Vidu4) F F Br 138-139 436
8 (Vi du 13) F F I 484
9 F F OCHj(c-Pr) 428
10 (Vi du 5) F F OH 178-180 374
1n F F OCH,CH3 118-119 402
12 F F 0(i-Bu) 430
13 F F O(c-Bu) 126-128 428
14 (Vi du 6) F F O(i-Pr) 133-134 416
15 F F OCHF, 102-103 424
16 F F F 376
17 F F 0C(=0)OCH3 432
18 F F OC(=0)CHj 416
19 F SCH3 F 404
20 SCH;  SCH3 F 432
21 F F _O_CO 430
2 F F OCH,CFj3 456
0
23 F F —OCHZO 458
24 NHC(=0)OCHj3 431
25 NHC(=0)CH3 415



41628

Hop chét sb Rl R2 RO mp.(°C) AP QM+1)
26 F SCH3 I 512
27 F F SCH3 404
28 F SCH3 SCH3 432
29 F. F OCF,CHF, 474
30 F F CH3 130-131 372
31 F F OCH(c-Bu) 442
32 F F ——OCH2<>O 444
33 F F OCH,C=CH 143-144 412
34 F OCH3 OCHj 401
35 CHj CHj3 NO, 395
36 F F NHCH3 387
37 F cl NO, 419
38 CH3 CH3 NH, 365
39 cl F NH, 389
40 CHj CHj OCH3 380
41 F ¢-Pr 89-91 398
42 (Vi dy 15) F S(-Bu) 446
43 (Vi du 16) F SCHF, 440
44 cl S al H 390
45 F H 466
46 Br H 420
47 cl H 374
48 CH3 CH3 Br 428
49 CH3 CH3 cl 384
50 cl ] Br 452
51 cl cl 408
52 Br H - 526
53 (Vi du 14) F F C=CH 382
54 cl cl NO, 435
55 cl cl NH, 405
56 cl cl Br 468
57 cl cl cl 424
58 Br Br H 480
59 cl I H 482
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Hop chit sé Rl R2 RO mp. (°C)  APT (V1)
60 Br cl H 436
61 Br CH; H 416
62 C(=CH,)CHs 398
63 -Pr 96-98 400
64 F CF3 106-108 426
65 (Vi du 17) cl a c-Pr 430
66 F F O(c-Pr) 124-128
67 (Vidu 9) F F C=0)H 156-160 386
68 (Vidy 11) F F C(=0)CHj 400
69 F F C(Me)=NOH 160-161 415
70 (Vidu 7) F F C(=0)OCHj 120-122 416
71 (Vi du 8) F F CH,OH 183-184 388
7 F F CH=NOH 134-139 401
73 F F OCH,F 406
Me
74 F F _L:] 412
75 F F CH,C(=0)CHj 414
76 F F CH(OMe)C(=0)CHj 444
77 F F CH,F 390
78 F F OCF3 442
79 F F CH=NOCH; 415
80 F F CH=NOCH,CHj 429
81 F F CH=NOCH,CH=CH, 441
82 F F CH=NOCH(CH3), 443
83 (Vi du 12) F F C(Me)=NOCH; 429
84 F F C(Me)=NOCH,CHj 443
85 F F C(Me)=NOCH,CH=CH, 455
86 F F C(Me)=NOCH(CHz), 457
87 (Vi du 10) F F CHF, 408
Cl
88 F F Cl 466
F
89 F F :j—’F 434
90 F F O(c-pentyl) 442
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Hop chét s8 Rl R2 RO mp.(°C)  APT (M+1)
91 F F O(c-hexyl) 456
92 F F OCH(Me)CH,CHj 430
93 F F 0(+-Bu) 430
94 F F OCH,CH=CH, 414
95 F F C(Me),0H 416
96 F F CH(OH)CH3 402
97 F F CF(Me)y 418

F
98 F F —o4<><F 134-136 464
99 F F C(Me)=NOCH3 429
133 F F 1,3-dioxolan-2-yl 430
134 F F 1,3-dioxan-2-yl 444
135 cl cl i-Pr 432
136 Br Br I * *
137 Br Br C(=CH,)CH3 * *
138 cl cl CF(CF3), 558
*Xem Bang muc luc F cho s litu I NMR.
Bang muc luc B
H;C .
R
/O % N
H3C \WT/ ZAN o6
o —
CH; R?

Hop chét sb Rl R2 RO m.p. (°C)
100 F F H 125-129
101 cl cl H 146-150
102 F F OCH3 128-132
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Bang muc luc C

H;C
Rl
O & N
H;C \\ﬂ// ~ R®
0 N=
R2
Hop chit sb Rl R2 RO m.p. °C)
103 F F CF3 168-172
104 F F Br 175-179
105 F F cl 166-170
106 F F NH, 136-140
107 F F NO, 179-183
Bang muc luc D
HsC .
0 R N
e N JQ\E \N@_M
0 =/
R2
Hop chit sb Rl R2 RO m.p. (°C)
108 F F i-Pr 102-106
109 F F i-Bu *
110 F F C(=CH,)CH; 111-115
111 F F CH; 117-121
112 F F H 122-126
113 F F -Pr 107-111
114 F F Br 136-140
115 (Vi du 19) F F NH, 144-148
116 F F I 154-158
117 (Vi du 20) F F cl 108-112
118 (Vi du 18) F F NO, 152-156
139 F F CH(Me)CH,CH,
140 F F C(=0)CH3 151-155
141 F F CF3 138-142
142 F F C(Me)=NOCH,CH; 104-108
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Hop chét sé Rl R2 RO m.p. (°C)
143 F F C(Me)=NOCH(CH3), 111-115

* Xem Bang muc Iuc F cho sb liéu 1H NMR.

Bang muc luc E

HsC .
o N
HyC” \[( N RO
0 N/
R2
Hop chét sb Rl R2 RO m.p. (°C)
119 F F CH;3 143-147
120 cl OCH3 OCHj 145-148
121 F F cl 159-163
122 F cl F 125-129
123 cl cl OCHj 148-152
124 CH3 CHj OCHj 110-114
125 F F I 166-170
126 F F Br 160-164
127 OCHj OCHj OCHj *
128 Br Br OCHj 167-171
129 Br NO, OCH3 158-162
130 F F OCHj 146-150
131 F F NH, 194-198
132 (Vi du 18) F F NO, 174-178

*Xem Béang muc luc F cho s liéu 11 NMR.

Bang muc Jluc F
Hop chét sé Sé ligu TH NMR (dung dich CDCl3)2

§7.82 (m, 2H), 7,73 (d, 1H), 7.24 (d, 1H), 6,22 (s, 2H), 4,92 (br s, 1H), 4,44 (s, 2H), 3,89

109 (s, 3H), 3,76 (s, 6H), 3,72 (s, 3H), 2,38 (s, 3H).
58,14 (s, 1H), 7,77 (s, 1H), 7,68 (d, 1H), 7,27 (s, 1H), 6,92 (d, 2H), 4,91 (br s, 1H), 4,44
127 (s, 2H), 3,72 (s, 3H), 2,55 (d, 2H), 2,39 (s, 3H), 1,92 (m, 1H), 0,96 (s, 3H), 0,95 (s,
3H).
136 § 8,02 (s, 2H), 7,76 (s, 1H), 7,68 (d, 1H), 7,52 (m, 1H), 7.23 (d, 1H), 6,78 (m, 1H), 4,83
(br s, 1H), 4,42 (m, 2H), 3,71 (s, 3H), 2,37 (s, 3H).
137 § 7,79 (m, 1H), 7,70 (m, 3H), 7,54 (d, 1H), 7,23 (d, 1H), 6,78, (d, 1H), 5,45 (s, 1H), 5,25
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(s, 1H), 4,83 (br s, 1H), 4,42 (m, 2H), 3,70 (s, 3H), 2,37 (s, 3H), 2,15 (s, 3H).
* dit liéu "H NMR duoc bo céo bing ppm thip (downfield) tir tetramethylsilan. Cac lién hop dugc ky hiéu boi
(s)- vach don, (br s)- vach don rong, (d)- vach kép, (m)- da vach.

Vi du sinh hoc cta sdng ché

Quy trinh chung dé chuér} bi huyén phu thtr nghiém cho Thir nghiém AF: cac hop
chit thir nghiém truéc hét duge hoa tan trong axeton véi lwrong bing 3% thé tich cudi
cling va sau d6 duoc lo ling & néng d6 mong mudn (tinh bing ppm) trong axeton va
nude tinh khiét (50/50 hdn hop theo thé tich) chira 250 ppm chét hoat dong bé mit
PEG400 (este rugu da chiic). Sau do, cac huyén phu thir nghiém thu duge dugce st dung
trong Thir nghiém A-F.

Thi nghiém A

Dung dich thir nghiém dwoc phun dén d6 chay hét trén ciy con lua mi. Ngiy hém
sau cdy con duoc cAy huyén phil bio tir ciia Zymoseptoria tritici (tac nhan giy bénh dém
14 Ita mi) va u trong khi quyén bo hoa & 24 °C trong thoi gian 48 h, vi sau d6 chuyén
sang budng sinh trudng & nhiét d6 20 °C trong thoi gian 17 ngay, sau thoi gian d6 dnh
gia bénh duoc thuc hién.

Thir nghiém B
Dung dich thir nghiém dugc phun dén d6 chay hét trén Iia mi seedlings. Ngay hom
sau cdy con duoc cdy huyén phi bao tir ciia Puccinia recondita £. sp. tritici (thc nhin gay
bénh gi sét & 14 [ta mi) va 0 trong khi quyén bdo hoa & 20 °C trong thoi gian 24 h, va sau
d6 chuyén sang budng sinh truéng & nhiét d6 20 °C trong thoi gian 7 ngay, sau thoi gian
d6 danh gia bénh dugc thuc hién. '
Tht nghiém C
Thtr nghiém huyén phti dwoc phun dén d6 chay hét trén ciy con lia mi. Ngiy hém
sau cdy con dugc céy bui bao tr cia Blumeria graminis f. sp. tritici, (con dugc biét dén 12
Erysiphe graminis f. sp. tritici, tic nhan gdy bénh phan tring lia mi) va dugc @ trong
budng sinh truéng & nhiét d6 20 °C trong thdi gian 8 ngay, sau thdi gian d6 danh gia

bénh bing mit dugc thuc hién.

Tht nghiém D
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. Dung dich thtr nghiém duoc phun dén d6 chay hét trén ciy d4u nanh con. Ngay
hom sau cdy con dugc ciy huyén phit bao tir ciia Phakopsora pachyrhizi (tic nhin giy
bénh gi sit dau trong chiu A) va 1 trong khi quyén bo hoa & 22 °C trong thoi gian 24 h
va sau d6 chuyén sang budng sinh trudng & nhiét d6 22 °C trong thoi gian 8 ngay, sau

thoi gian d6 danh gia bénh bing mit dugc thuc hién.

Tht nghiém E
Huyén phu thir nghiém dugc phun dén d6 chay hét trén ciy con ca chua. Ngay hom
sau cdy con duoc ciy huyén phil bao tir cia Botrytis cinerea (tic nhan giy bénh Botrytis
cdy ca chua) va U trong khi quyén bio hoa & 20 °C trong thoi gian 48 h, va sau d6 chuyén
sang budng sinh truéng & nhiét d9 24 °C trong thoi gian 3 ngdy, sau thoi gian d6 danh gia

bénh bing mit duoc thuc hién

Tht nghiém F

Huyén phi thir nghiém dugc phun dén d6 chay hét trén ciy con ci chua. Ngay hom
sau cdy con duoc cdy huyén phii bao tir cia 4lternaria solani (tac nhan gay bénh bac 14
sém & ca chua) va i trong khi quyén bo hoa & 27 °C trong thoi gian 48 h, va sau d6
chuyén sang budng sinh truéng & nhiét d 20 °C trong thoi gian 3 ngay, sau thoi gian d6
danh gia bénh bang mit dugc thuc hién.

Két qua cho cac Thir nghiém A-F dugc dua ra trong Bang A dudi day. Xép hang
100 cho biét kiém soat dich bénh 100% va xép hang 0 cho thiy khong kiém soét dich
bénh (so v6i dbi chung). Diu gach ngang (-) cho biét hop chit khong dugce thir nghiém.

Bang A
Hop Ty 1é Thi Thua Thua Thi Thi
chiatsd dingppm nghiém A ThinghiémB  nghiém C nghiém D nghiém E  nghiém F
1 10 0 68 0 44 0 -
2 10 13 68 0 100 0 -
3 10 50 100 79 100 45 -
4 10 - 90 - 100 - -
5 10 - 0 - 0 - -
6 10 7 98 0 100 0 40
7 10 - 100 - 100 - -
8 10 - 100 - 100 - -
9 10 - 99 - 99 - -
10 10 - 0 - 0 - -
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Hop | Ty 1é Thir Thu Thir Thir Tht
chatsd6 dungppm nghiém A ThtnghiémB  nghiém C nghiém D nghiém E  nghiém F
11 10 - 100 - 100 - -
12 10 - 98 : - 100 - -~
13 10 - 100 - 100 - -
14 10 - 100 - 100 - -
15 10 0 99 69 100 - 0 0
16 10 - 99 - 100 - -
17 10 - 0 - 0 - -
18 10 - 41 - 65 - -
19 10 - 0 - 81 - -
20 10 - 0 - 0 - -
21 10 - 55 - 100 - -
22 10 - 99 - 100 - -
23 10 - 68 - 25 - -
24 10 - 0 - 75 - -
25 10 - 8 - 81 - -
26 10 - 73 - 87 - -
27 10 - 99 - 100 - -
28 10 - 0 - 100 - -
29 10 - 100 - 100 - -
30 10 - 98 - 100 - -
31 10 - 91 - 0 - -
32 10 - 0 - 71 - -
33 10 - 99 - 100 - -
34 10 - 28 - 96 - -
35 10 - 0 - : 0 - -
36 10 - 68 ' - 100 - -
37 10 - 26 - 0 - -
38 10 - 0 - 0 - -
39 10 - 0 - 0 - -
40 10 - 0 - 99 - -
41 10 - 100 - 100 - -
42 10 - 100 - 73 - -
43 10 - 100 - 100 - -
44 10 - 68 - 100 - -
45 10 - 0 - 100 - -
46 10 - 68 - 100 - -
47 10 - 74 - 100 - -
48 10 - 68 - 99 - -
49 10 - 68 - 99 - -
50 10 - 100 - 100 - -
51 10 - 100 - 100 - -
52 10 - 0 - 99 - -
53 10 - 100 - 100 - -
54 10 - 0 - 0 -~ -
55 10 - 0 - 0 - -
56 10 - 80 - 100 - -
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Hop Ty 1e Thir Thi Tht Thir Thir
chats6 dingppm nghifm A ThinghiémB  nghiém C nghiémD nghiémE  nghiém F
57 10 - 74 - 100 - -
58 10 - 68 - 100 - -
59 10 - 45 - 87 - -
60 10 - 68 - 100 - -
61 10 - 68 - 97 - -
62 10 - 99 - 100 - -
63 10 26 100 98 100 0 85
64 10 0 100 89 100 0 0
65 10 - 97 - 100 - -
66 10 - 100 - 100 - -
67 10 - 0 - 12 - -
68 10 - 74 - 71 - -
69 10 - 99 - 97 - -
70 10 - 74 - 81 - -
71 10 - 0 - 25 - -
72 10 - 100 - 77 e -
73 10 - 100 - 100 - -
74 10 - 100 - 100 - -
75 10 - 0 - 87 - -
76 10 - 68 - 100 - -
77 10 - - 100 - 100 - -
78 10 - 100 - 100 - -
79 10 - 100 - 100 - -
80 10 - 100 - 100 - -
81 10 - 92 - 100 - -
82 10 - 95 - 100 - -
83 10 - 100 - 100 - -
84 10 - 100 - 100 - -
85 10 - 90 - 98 - -
86 10 - 99 - 100 - -
87 10 - 100 - 100 - -
88 10 - 100 - 100 - -
89 10 - 100 - 100 - -
90 10 - 86 - 100 - -
91 10 - 86 - 79 - -
92 10 - 100 - 100 - -
93 10 - 100 - 100 - -
94 10 - 85 - 99 - -
95 10 - 0 - 53 - -
96 10 - 68 - 79 - -
97 10 - 100 - 100 - -
98 10 - 99 - 100 - -
99 10 - 100 - 100 - -
100 10 - 0 - 0 - -
101 10 - 0 - 0 - -
102 10 - 0 - 0 - -
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Hop Ty 1é Thi Thir Thi Thi Tha
chits6 dungppm nghiém A ThanghifmB  nghiém C nghiftm D npghiémE  nghiém F
103 10 - 100 - 86 - -
104 10 - 100 - 90 - -
105 10 - 100 - 92 - -
106 - - - - - - -
107 250 28 80 43 0 0 0
108 2 - 100 - 100 - -
109 10 - 91 - 100 - -
110 10 - 95 - 100 - -
111 10 - 99 - 100 - -
112 - - - - - -
113 10 - 100 - 100 - -
114 10 - 100 - 100 - -
115 - - - - - - -
116 10 ~ 100 - 100 - -
117 10 - 100 - 100 - -
118 250 1 0 0 0 0 0
119 10 - 100 - 0 - -
120 10 - 0 - 0 - -
121 10 - 68 - 0 - -
122 250 71 99 0 100 0 0
123 10 - 0 - 0 - -
124 10 - 0 - 0 - -
125 10 - 68 - 0 - -
126 10 - 57 - 0 ~ -
127 10 - 0 - 0 - -
128 10 - 0 - 0 - -
129 10 - 0 - 0 - -
130 10 - 68 - 0 - -
131 - - - - - - -
132 - - - - - - -
133 10 - 99 - 100 - -
134 10 - 89 - 100 - -
135 10 - 86 - 100 - -
136 10 - 19 - 59 - -
137 10 - 0 - 77 - -
138 10 - 74 - 87 - -
139 10 - 99 - 100 - -
140 10 - 41 - 71 - -
141 10 - 99 = 100 - -
142 10 - 86 - 100 - -
143 10 - 74 - 100 - -
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YEU CAUBAO HO

1. Hop chét dugc chon tir cong thirc 1, tautome, N-oxit, v mudi cia né,

trong do

Ala géc duogc chon tir nhom bao gém

\|;§/\ o R WN/%/\ N , \;N>N_ Va o B

®R), ®), ®),

A-1 A-2 A-3 A-4

trong d6 lién két kéo dai sang bén phai dugc gin vao vong chira Q va lién két kéo
dai sang bén trai duoc gin vio vong phenyl mang nhém thé Y-N(R*)C(=W)R*;
Q 12 CR® hoic N;
Y 13 CR™R™, O hodc NR®;
W 1a O hoac S; |
mbiR! va R? ddc 1ap 1a halogen, xyano, hydroxy, nitro, amino, C;-Cgq alkyl, C;-Cg
haloalkyl, C,-C¢ alkenyl, C,-Cg haloalkenyl, C,-C¢ alkynyl, C,-Cq haloalkynyl, C,-Cq
xyanoalkyl, C3-C¢ xycloalkyl, C3-C¢ haloxycloalkyl, C4-Cg xycloalkylalkyl, C,-Cg
alkoxyalkyl, C;-Cg4 alkoxy, C;-Cg haloalkoxy, C,-Cq4 alkenyloxy, C,-C¢ haloalkenyloxy,
C,-Cg alkynyloxy, C,-C¢ haloalkynyloxy, C,-C¢ xyanoalkoxy, C;-Cq xycloalkoxy, C4-Cg
xycloalkylalkoxy, C,-Cq alkoxyalkoxy, C,-C¢ alkylthio, C,-Cg haloalkylthio, C;-Cg
alkylsulfinyl, C;-Cg haloalkylsulfinyl, C;-Cq alkylsulfonyl hodc C;-Cghaloalkylsulfonyl;
- R*1aH, C;-C; alkyl, C,-C; haloalkyl, xyclopropyl, C,-C4 alkylcarbonyl, C,-C,
haloalkylcarbonyl, C,-C, alkoxycarbonyl hodc C,-C,4 haloalkoxycarbonyl,
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R*14C;-C, alkyl, C;-C; haloalkyl, C,-C; alkoxy, C;-C; haloalkoxy, C;-C; alkylamino
hoidc C,-C, dialkylamino;

mdi R doe 18p 1a halogen, xyano, C;-Cs alkyl, C,-C; haloalkyl, C;-C; alkoxy hodc Ci-C;
haloalkoxy;

n bﬁng 0, 1 hodc 2;

RC1a halogen, xyano, hydroxy, nitro, amino, C1-C6 alkyl, C1-C6 haloalkyl, C2-C6
alkenyl, C2-C6 haloalkenyl, C2-C6 alkynyl, C2-C6 haloalkynyl, C2-C6 xyanoalkyl, C1-
C6 hydroxyalkyl, C2-C6 alkoxyalkyl, C1-C6 alkoxy, C1-C6 haloalkoxy, C2-C6
alkenyloxy, C2-C6 haloalkenyloxy, C2—C6 alkynyloxy, C2-C6 haloalkynyloxy, C2-C6
xyanoalkoxy, C2-C6 alkoxyalkoxy, C1-C6 alkylamino, C1-C6 alkylthio, C1-C6
haloalkylthio, C1-C6 alkylsulfinyl, C1-C6 haloalkylsulfinyl, C1-C6 alkylsulfonyl, C1-C6
haloalkylsulfonyl, -ZC(=0)V, CR10a=NOR10b, ON=CR11aR11b,
CR12a=NNRI12bR12c hodc -L-J;

R7a1a H, hydroxy, halogen, xyano, C;-Cs alkyl, C;-C; haloalkyl, C2-C3 alkoxyalkyl, C,-
C; alkoxy, C;-C; haloalkoxy, C;-Cs alkylsulfinyl hodc C;-C; alkylsulfonyl,;

R7bl1a H, C;-C; C;-Cj5 alkyl, C;-C; haloalkyl, C2-C3 alkoxyalkyl, C,-C; alkoxy hodc C;-
C; haloalkoxy;

R8 1a H, C;-C; alkyl, C;-C; haloalkyl, C2-C3 alkylcarbonyl hodc C2-C3
haloalkylcarbonyl;

Z 13 lién két truc tiép, O, S hodc NH; hodc CH2 dugc thé tiiy y bang tdi da 2 nhém thé

dugc chon doc 14p tir halogen, metyl hodc metoxy;
V 1a R9 hoic OR9;

mdi R9, R10b, R11a va R12¢ 13 H, C,-C; alkyl, C;-C; haloalkyl, C2-C4 alkenyl, C2-C4
haloalkenyl, C2-C4 alkynyl, C3-C6 xycloalkyl, C3-C6 haloxycloalkyl hodc C4-C8
xycloalkylalkyl;

mdi R10a, R11b, R12a va R12b ddc l4p 1a H, C;-C; alkyl hoic C,-C; haloalkyl;

L 13 lién két truc tiép, CH2, O, S, NR13, OCH2, CH20, C(=0), S(=0) hoic S(=0)2;
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J 13 vong cacbon khéng thom c6 tir 3 dén 6 canh, trong d6 t6i da 3 canh ciia vong nguyén
tir cacbon dugc chon doc 14p tir C(=0) va C(=S), mdi vong duoc thé tiy ¥ bang téi da 4
nhém thé dugc chon doc l1ap tr R14; hodc

J1adivong cotir 3 dén 6 canh, mdi vong chira canh cia vong dugce chon tir nguyén tir
cacbon v 1 dén 4 di nguyeén tir dugc chon doc 14p tir tbi da 2 nguyén tir O, t6i da 2
nguyén tr S va t6i da 4 nguyén tir N, trong d6 t6i da 3 canh cia vong nguyén tir cacbon
duoc chon ddc 14p tir C(=0) va C(=S), mbi vong duoc thé tiry ¥ bang tbi da 4 nhom thé
dugce chon ddce 14p tir R14;'

R13 14 H, C;-C; alkyl, C;-C; haloalkyl, C2-C3 alkylcarbonyl hodc C2-C3
haloalkylcarbonyl,

mdi R14 ddc 14p 1a halogen, hydroxy, xyano, nitro, C1-C4 alkyl, C1-C4 haloalkyl, C2-C4
alkenyl, C2-C4 haloalkenyl, C1-C4 alkoxy, C1-C4 haloalkoxy hodc C(=O)OR15; va

mdi R15 ddc 1ap 12 H, C;-C; alkyl, C;-C; haloalkyl, C2-C4 alkenyl, C2-C4 haloalkenyl,
C2-C4 alkynyl, C3-C6 xycloalkyl hodc C3-C6 haloxycloalkyl.

2. Hop chét theo diém 1 trong d6:
Ala A-1, A-3 hodic A-4; |

Q 13 CRS;

Y 1a CR7aCR7b;

WI1ao;

mdi R1 va R2 doc 14p 13 halogen, C;-C; alkyl, CI.—C3 haldalkyl, C2-C4 alkoxyalkyl, C;-C;

alkoxy, C;-C; haloalkoxy, C2-C4 alkenyloxy, C2-C4 haloalkenyloxy, C2-C4
alkoxyalkoxy hoic C;-C; alkylthio; |

R3 la H, metyl, metylcarbonyl hodc metoxycarbonyl;
R4 1a metyl, metoxy, etoxy, metylamino hodc dimetylamino;
mdi R5 ddc 14p 12 halogen hoic metyl;

R6 1a halogen, nitro, amino, C1-C6 alkyl, C1-C6 haloalkyl, C2-C6 alkenyl, C2-C6
haloalkenyl, C2-C6 alkynyl, C2-C6 haloalkynyl, C2-C6 alkoxyalkyl, C1-C6 alkoxy, C1-
C6 haloalkoxy, C2-C6 alkenyloxy, C2-C6 haloalkenyloxy, C2-C6 alkynyloxy, C2-C6
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haloalkynyloxy, C2-C6 alkoxyalkoxy, C1-C6 alkylthio, C1-C6 haloalkylthio, -ZC(=0)V,
CR10a=NOR10b, CR12a=NNR12bR12c hodc -L-J;

R7a1a H, halogen, metyl hoic metoxy;
R7b 1a H hodc metyl;
Z 13 lién két truc tiép, O, NH, CH2 hoic CH(OCH3);

mbi R9, R10b va R12¢ 1 H, C;-C; alkyl, C,-C; haloalkyl, C2-C4 alkenyl ho#c C2-C4
haloalkenyl;

mdi R10a, R12a va R12b doc 1ap 13 H, rhetyl hoac halometyl;
L 13 lién két truc tiép, CH2, O, OCH2 hoic CH20;

J 14 duge chon tix J-1 dén J-71

2
S 14 50 14 14 _N_®MY
K FAS SR & L S
\) 4 \) 4 — 4 5 ~
2 2 2
4
J-1 J-2 J-3 J-4
2 14 2 14 5 5
N, R N R 14 14
° S  — 4 9
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4 4
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>R N_®Y R @
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J-64

J-65

®1%,

J-69

trong d6 lién két dong nay dugc ndi véi L théng qua nguyén tir cacbon hodic nguyén tir

nito ¢ sin bat ky cua vong da dugc mo ta; va x bang 0, 1, 2 hodc 3;

~ mbi R14 ddc 14p 12 halogen, metyl, metoxy hodc C(=0)OR15; va

mbi R15 doc 1ap 13 C;-C; alkyl, C;-C; haloalkyl hoic xyclopropyl.

3. Hop chét theo diém 2 trong d6:

Ala A-1;

mdi R1 va R2 d6c 14p 14 Br, Cl, F, metyl, triflometyl, metoxy hodc triflometoxys;

R3 1a H hodc metyl;

R4 1a metyl, metoxy hodc etoxy;
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mdi RS 12 metyl;

R6 1a halogen, amino, C;-Cs alkyl, C;-C; haloalkyl, C;-C; alkoxy, C;-C; haloalkoxy, C2-
C4 alkenyloxy, C2-C4 haloalkenyloxy, CR10a=NOR10b hoac -L-J;

R7a1a H hodc metyl;

R7b 1a H hoac metyl; 7

R10b 12 H, metyl, C2-C4 alkenyl hodc C2-C4 haloalkenyl,
R10a 12 H hodc metyl; |

L 13 lién két trie tiép, O hoic OCH2;

J1a J-6,J-22,J-35,J-37, J-58, J-64, J-65, J-66, J-67, J-69 hoac J-70; va
mdi R14 doc 14p 14 halogen hodc metyl.

4. Hop chit theo diém 3 trong d6:

mdi R1 va R2 doc 1ap 1a Cl, F hodc metyl;

R3 1a H;

R4 12 metoxy;

n bang 0;

R6 1a Br, Cl, I, amino, metyl, i-propyl, triflometyl, CH2F, CHF2, metoxy, etoxy,
i-propyloxy, triflometoxy, CH2FO, CHF20, CH=NOCH3, CH=NOCH2CH3,
C(CH3)=NOCHS3 hodc -L-J;

R7ala H;

R7blaH; va

J1a J-65, J-66 hoac J-67.

5. Hop chét theo diém 4 trong d6:
mdi R1 va R2 doc 14p 13 Cl hoac F;

R6 1a Br, Cl, I, amino, metoxy, etoxy, i-propyloxy, triflometoxy, CHF20,
C(CH3)=NOCH3 hodc -L-J;

J 14 J-66 hodc J-67;
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X béng 0, 1 hodc 2; va

R14 13 Br, Cl, F hodc metyl.

6. Hop chét theo diém 5 trong do:

mdiR1vaR213F;

R6 12 Br, Cl, amino, metoxy, etoxy hodc i-propyloxy.

7. Hop chét theo diém 1, trong d6 hop chit nay le} duoc chon tir nhém bao gdm:

metyl N-[[5-[1-(2,6-diflo-4-nitrophenyl)-1H-pyrazol-3-yl]-2-metylphenyl]-

metyl]carbamat;

metyl N-[[5-[1-(2,6-diflo-4-metoxyphenyl)-1H-pyrazol-3-yl]-2-metyl-
phenyl]metyl]carbamat;

metyl N-[[5-[1-(4-amino-2,6-diflophenyl)-1H-pyrazol-3-yl]-2-metyl-
phenyl|metyl]|carbamat;

metyl N-[[5-[1-(4-clo-2,6-diflophenyl)-1H-pyrazol-3-yl]-2-metyl-
phenyl|metyl]carbamat;

metyl N-[[5-[1-(4-bromo-2,6-diflophenyl)-1H-pyrazol-3-yl]-2-metyl-
phenyl]metyl]carbamat;

metyl N-[[5-[1-(2,6-diflo-4-i6tphenyl)-1H-pyrazol-3-yl]-2-metylphenyl]-

metyl|carbamat;

metyl N-[[5-[1-(2,6-diflo-4-hydroxyphenyl)-1H-pyrazol-3-yl]-2-metyl-
phenyl]metyl]carbamat;

metyl N-[[5-[ 1-(4-etoxy-2,6-diflophenyl)-1H-pyrazol-3-yl]-2-metyl-
phenyl|metyl]|carbamat;

metyl N-[[5-[1-[4-(xyclobutyloxy)-2,6-diflophenyl]-1H-pyrazol-3-yl]-2-
metylphenyl|metyl]carbamat;

metyl N-[[5-[1-[2,6-diflo-4-(1-metyletoxy)phenyl]-1H-pyrazol-3-yl]-2-
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metylphenyl|metyl]carbamat;

metyl N-[[5-[1-[4-(diflometoxy)-2,6-diflophenyl]-1H-pyrazol-3-yl]-2-
metylphenyl|metyl]carbamat;

metyl N-[[5-[1-[2,6-diflo-4-(2-propyn-1-yloxy)phenyl]-1H-pyrazol-3-yl]-2-
metylphenylJmetyl]carbamat;

metyl N-[[5-[1-(2,6-diflo-4-metoxyphenyl)-1H-pyrazol-3-yl]-2-metyl-
phenyl]metyl]carbamat;

metyl N-[[5-[1-(4-xyclopropyl-2,6-diflophenyl)-1H-pyrazol-3-yl]-2-metyl-
phenyl|metyl]|carbamat;

metyl N-[[5-[1-[4-[(1,1-dimetyletyl)thio]-2,6-diflophenyl]-1H-pyrazol-3-
y1]-2-metylphenyl|metyl]carbamat;

metyl N-[[5-[1-[4-[(diflometyl)thio]-2,6-diflophenyl]-1H-pyrazol-3-yl]-2-
metylphenylmetyl]carbamat;

metyl N-[[5-[1-(4-ethynyl-2,6-diflophenyl)-1H-pyrazol-3-yl]-2-metyl-
phenyl]metyl]carbamat; * .

metyl N-[[5-[1-[2,6-diflo-4-(1-metyletyl)phenyl]-1H-pyrazol-3-yl]-2-
metylphenyl|metyl]carbamat;

metyl N-[[5-[1-[2,6-diflo-4-(triflometyl)phenyl]-1H-pyrazol-3-yl]-2-
metylphenyl|metyl]carbamat;

metyl N-[[5-[1-(2,6-diclo-4-xyclopropylphenyl)-1H-pyrazol-3-yl]-2-metyl-
phenyl]metyl]|carbamat;

metyl N-[[5-[1-[4-(xyclopropyloxy)-2,6-diflophenyl]-1H-pyrazol-3-yl]-2-
metylphenyl |metyl]carbamat;

metyl N-[[5-[1-(2,6-diflo-4-formylphenyl)-1H-pyrazol-3-yl]-2-metyl-
phenyl|metyl]carbamat;
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metyl N-[[5-[1-(4-acetyl-2,6-diflophenyl)-1H-pyrazol-3-yl]-2-
metylphenyl Jmetyl]carbamat;

metyl 3,5-diflo-4-[3-[3-[[(metoxycarbonyl)amino]metyl]-4-metylphenyl]-
IH-pyrazol-1-yl]benzoat;

metyl N-[[5-[1-[2,6-diflo-4-(hydroxymetyl)phenyl]-1H-pyrazol-3-yl]-2-
metylphenyl Jmetyl]carbamat;

metyl N-[[5-[1-[2,6-diflo-4-(triflometoxy)phenyl]-1H-pyrazol-3-yl]-2-
metylphenyl|metyl]carbamat;

metyl N-[[5-[1-[2,6-diflo-4-[1-(metoxyimino)etyl [phenyl|-1H-pyrazol-3-
y1]-2-metylphenyl |metyl Jcarbamat;

metyl N-[[5-[1-[4-(diflometyl)-2,6-diflophenyl]-1H-pyrazol-3-yl]-2-
metylphenyl Jmetyl]carbamat;

metyl N-[[5-[2-[2,6-diflo-4-(1-metyletyl)phenyl]-2H-1,2,3-triazol-4-yl]-2-
metylphenyl|metyl]carbamat;

metyl N-[[5-[2-(4-amino-2,6-diflophenyl)-2H-1,2,3-triazol-4-yl]-2-metyl-
phenyl|metyl]carbamat;

- metyl N-[[5-[2-(4-clo-2,6-diflophenyl)-2H-1,2,3-triazol-4-yl]-2-metyl-
phenyl|metyl]carbamat;

metyl N-[[5-[2-(2,6-diflo-4-nitrophenyl)-2H-1,2,3-triazol-4-yl]-2-metyl-
phenylmetyl]carbamat;

metyl N-[[5-[1-(4-clo-2,6-diflophenyl)-1H-1,2,3-triazol-4-yl]-2-metyl-
phenyl]metyl]|carbamat;

metyl N-[[5-[1-(4-amino-2,6-diflophenyl)-1H-1,2,3-triazol-4-yl]-2-metyl-

phenyl]metyl]carbamat; va

watyl N-[[5-[1-(2,6-diflo-4-nitrophenyl)-1H-1,2,3-triazol-4-yl]-2-metyl-
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phenyl|metyl]carbamat.
8. Ché pham diét nim, chira (a) hop chat theo diém 1; va (b) it nhit m6t thube diét ndm
khac.

9. Ché pham diét ndm, chtra (a) hop chét theo diém 1; va (b) it nhit mot thanh phin bd
sung dugc chon tir nhém bao gém chét hoat dong bé mat, chit pha lodng ran va chét pha

lodng 1éng.

10. Phuong phép phong trir bénh trén thuc vat do nim gdy bénh trén thuc véat, trong dé
phuong phép nay bao gdm budc st dung hop chit theo diém 1 cho ciy hoic bd phan cia

cdy, hodc cho hat giéng vl Iuong diét ndm hiru hiéu.
11. Hop chét theo diém 1, trong dé:
Ala A-1 hodc A-3;
n bang 0;
Q 1a CR¢;
Y 1a CR7aR7b;
W1laO;
R1 va R2 mbi doc 18p 1a Br, Cl, F, metyl, triflometyl, metoxy hodc triﬂomefoxy;
R31a H;
R4 12 metoxy hodc etoxy;

R6 12 halogen, amino, C;-C; alkyl, C1-C3 haloalkyl, C1-C3 alkoxy, C1-C3 haloalkoxy,
C2-C4 alkenyloxy, C2-C4 haloalkenyloxy hodc CR10a=NOR10b;

R7a1a H hodc metyl,

R7b 12 H hodc metyl;

R10b 1a H, metyl, etyl hodc C2-C4 alkenyl; va

R10a 1a H hodc metyl.

12. Hop chét theo diém 1 trong dé:

Ala A-1;

mbi R1 va R2 doc 1ap 13 Cl, F hodc metyl;
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R4 13 metoxy;

R6 13 Br, Cl, I, amino, metoxy, etoxy, i-propyloxy, triflometoxy, CHF20 hoic
C(CH3)=NOCH3;

R7alaH; va
R7b1a H.

13.Hop chét theo diém 1, trong d6 hop chit nay 13: metyl N-[[5-[1-[2,6-diflo-4-(1-
metyletyl)phenyl]-1H-pyrazol-3-yl]-2-metylphenyl |metyl]carbamat.

14. Hop chét theo diém 1, trong d6 hop chét nay 1a: metyl N-[[5-[1-[2,6-diflo-4-
(triflometyl)phenyl]-1H-pyrazol-3-yl]-2-metylphenyl Jmetyl]carbamat.
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