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(57) Sang ché dé cap dén hop chét diét co c6 cong thire (I), trong d6 X 1a CF; R! 1a ORY,

trong d6 R 1a hydro, C,-Cg alkyl, hoac C;-C;, arylalkyl; R? la Cl; R? va R* doc lap la

hydro; A la Arl; R® 1a hydro; R® 1a hydro; R® 1a hydro; R7 va R” ddc 1ap 1a metyl; hoac

dan xuét N-oxit hoac muodi nong dung cua no, ciing nhu ché pham diét co chira hop chat

nay va phuong phap kiém soat thuc vat khong mong mudn.
NR3R*
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Linh vwe k¥ thuit dwge dé cap

Sang ché dé cap dén hop chat diét co, ché phim va phwong phép kiém soat thuc

vat khéng mong mubn.
Tinh trang k§ thuit cilia sing ché

Su xuét hién cua thuc vét khong mong mudn, vi du cé dai, 13 vin dé thuong xuyén
phai dbi mat & cac vung canh téc, dﬁ“)ng c6 va cac khu vuc khac. Co dai canh tranh véi
cdy trdng va anh huong x4u dén ning suét cy trdng. Hop chét diét c6 1a cdng cu quan
trong dé kiém so4t thuc vat khéng mong mudn. VAn ¢6 nhu ciu vé chit diét ¢ thé hé
mai ¢ phé kiém soét co rong, do chon loc cao, it gy nguy hai cho cay tréng, d6 6n dinh
b&o quéan cao, d& xir 1y, hoat tinh diét ¢ cao hon, va/hodc phuong phap khic phuc tinh

khang lai cac chét diét c6 hién dang dugc st dung.
Ban chét k§ thuit ciia sang ché

Theo mot muc dich, sang ché dé xuét hop chit c6 cong thirc (I):

NR3R*
X% Re
)\ l R1
A N
0
@
trong do:
X1a CF;

R'1a OR", trong d6 R' 1 hydro, C,-C; alkyl, hodc C;-C; arylalkyl;
R*1a Cl;
R? va R? doc 1ap 13 hydro;

Ala Arl:
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Re' ‘977/

O
P
R, k.
Arl
R’ 13 hydro;

Rs

R® 13 hydro;

R 13 hydro;

R’ vaR” doc 1ap 14 metyl;

hodc d;:m xuit N-oxit hoic mubi néng dung cta nd.

Sang ché ciing dé xuét ché phdm diét ¢6 chira hop chit néu trén va chit mang hodc

chét bd tro nong dung.

Sang ché ciing d& xuit phuong phép kiém soét thuc vat khong mong mudn, bao

gdm budre st dung luong hiru hiéu diét c6 cua hop chit hodc ché phdm néu trén.
M0 ta chi tiét sang ché
Thuit ngir

Thuét ngit “chét diét c6 va thanh phin c6 hoat tinh diét c6” dugce dung trong ban
mod ta dé chi hop chét c6 kha ning kiém soét thuc vat khong mong muén khi sir dung &

luong thich hop.

Thuét ngit “kiém soat thuc vét khong mong mudn” dugce dung trong ban mo ta dé
chi bién phép ti€u di¢t hodc phong nglra thyc vat khéng mong mubn, hodc gay ra mot sb
tac dung bién dbi bat loi cho thuc vat khong mong mudn, vi du 1am bién ddi su phat trién
hoc sinh trudng tu nhién, giy ra tic dung diéu hod, gay kho han, [am cham phat trién va
cac tac dung tuong tu.

A9

Thuét ngit “luong diét c¢o hitu hiéu” hodc “luong kiém soat thuc vat khong mong
muén hiru hiéu” dugce dung trong ban mo ta dé chi lugng hoat chét diét ¢ cb tac dung

ki€ém soat thuc vat khong mong muodn.
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Thudt ngt “str dung chét diét c6 hodc ché phém diét cé” dugc dung trong ban mo
td d& chi phuong phap dua chét diét ¢6 truc tiép vao thuc vét can kiém soat hodc ving
sinh truéng ctia né hodc ving cin kiém soat thuc vat khong mong muébn. Phuong phép
nay bao gdm, nhung khong chi giéi han & viéc bén vao dét hoic nudc trude khi thwe vat
nay mam, cho tiép xuc véi thue vat khong mudn sau khi thue vat nay mam hodc dua vao

vung 1an cén véi thuce vat khong mong muon.

Thuit nglt “thuc vat” va “cay tr&‘)ng” dugc dung trong ban mo ta dé chi, nhung
khong chi gidi han &, hat gidng ngu, hat gibng nay mam, ciy giéng con d3 nhi mam, ciy

da nay mam tir cdy con, thuc vét chua trudng thanh va thuc vat truéng thanh.

Thuét ngit “mudi néng dung” va “este néng dung” duge ding trong ban mo ta dé
chi mubi va este c6 hoat tinh diét cd, hodc ¢6 thé dugc bién dbi & thuc vat, trong nudc,
hoic trong dit thanh chit diét c6 trong tmg. Vi du este nong dung c6 thé dugce thity phén,
oxy hda, chuyén hoéa, hodc bién dbi theo cach khac, vi du & thuc vét, trong nudc, hodc
trong d4t, thanh axit carboxylic trong tng phu thudc vao d6 pH, c6 thé & dang tan hoic

khong tan.

Vi du v& mubi nong dung theo sang ché bao gdm mubdi kim loai kiém hoic kiém
thd va mudi amoniac va mudi amin. Vi du vé cation tao mudi bao gém, nari, kali, magie
va cation amin c6 cong thiic:

RBRMRIRISNT

trong d6 R, R™ R" va R'® doc 14p vé6i nhau 13 hydro hodc C;-Cy, alkyl, C5-Cy,
alkenyl hodc C;-Cy, alkynyl, mdi nhém nay tiy ¥ dugc thé bang mot nhidu gbe hydroxy,
Cy-C4 alkoxy, C;-C, alkylthio hoic phenyl, véi diéu kién R" , R14, R va R tuong thich
vé mit khong gian. Ngoai ra, hai nhém bt ky trong sé R, R™, R" va R c6 thé cung
nhau tao ra gdc béo hai chirc chira tir 1 dén 12 nguyén tir cacbon va 1én dén hai nguyén tir
oxy hodc Iuu huynh. Mubi néng dung ciia hop chét cé cong thirc (I) c6 thé duoc didu ché
bing cach cho hop chit ¢6 cong thirc (I) phan Gmg véi hydroxit kim loai, nhu natri
hydroxit, phdn Ung v&1 amin, nhu amoniac, trimetylamin, dietanolamin,
2-metylthiopropylamin, bisallylamin, 2-butoxyetylamin, morpholin, xyclododexylamin,
hodc benzylamin hodc phan Ung véi tetraalkylamoni hydroxit, nhu tetrametylamoni

hydroxit hodc cholin hydroxit. Tét hon néu mubi néng dung ctia hop chét c6 cong thirc

_4-
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(1) 12 mudi amin do chung tan trong nuéc va thich hop dé diéu ché ché phim diét co chira

nudc mong mudn.

Hop chét c6 cong thirc (I) bao gdm dang N-oxit. Pyridin N-oxit c6 thé duoc didu
ché bang cach oxy héa pyridin twong tmg. Vi du vé phuong phap oxy hda thich hop
dugc mo ta trong tai liéu: Houben-Weyl, Methoden der organischen Chemie [Methods in

organic chemistry], expanded and subsequent volumes to 4th edition, volume E 7b, p.

565 f.

Trir khi ¢6 quy dinh khéc, thudt ngir “axyl” duoc ding trong ban md ta dé chi
formyl, C,-C; alkylcarbonyl, va C;-C; haloalkylcarbonyl. Thuét ngit “C,-C¢ axyl” dugc
ding trong ban md ta dé chi formyl, C;-Cs alkylcarbonyl, va C;-Cs haloalkylcarbonyl
(nhém c6 1 dén 6 nguyén tir cacbon).

Thuét ngit “alkyl” dugc ding trong ban mo ta dé chi gbc hydrocacbon no mach
théng hodc mach nhanh. Trir khi c¢6 quy dinh khac, C,-C, alkyl dugc st dung. Vi du cu
thé bao gdm metyl, etyl, propyl, 1-metyl-etyl, butyl, 1-metyl-propyl, 2-metyl-propyl, 1,1-
dimetyl-etyl, pentyl, 1-metyl-butyl, 2-metyl-butyl, 3-metyl-butyl, 2,2-dimetyl-propyl, 1-
etyl-propyl, hexyl, 1,1-dimetyl-propyl, 1,2-dimetyl-propyl, 1-metyl-pentyl, 2-metyl-
pentyl, 3-metyl-pentyl, 4-metyl-pentyl, 1,1-dimetyl-butyl, 1,2-dimetyl-butyl, 1,3-dimetyl-
butyl, 2,2-dimetyl-butyl, 2,3-dimetyl-butyl, 3,3-dimetyl-butyl, 1-etyl-butyl, 2-etyl-butyl,
1,1,2-trimetyl-propyl, 1,2,2-trimetyl-propyl, 1-etyl-1-metyl-propyl, va 1-etyl-2-metyl-
propyl.

Thuét ngir “haloalkyl” dugc ding trong ban mé ta dé chi nhém alkyl mach thang
hodc mach nhanh, trong cac nguyén tir hydro trén nhom nay cé thé duogc thé mot phﬁn
hodc toan bd b?mg nguyén tir halogen. Trur khi ¢6 quy dinh khéac, C;-Cg haloalkyl dugc sir
dung. Vi du cu thé bao gdbm clometyl, brommetyl, diclometyl, triclometyl, flometyl,
diflometyl, triflometyl, cloflometyl, dicloflometyl, clodiflometyl, 1-cloetyl, 1-brometyl,
1-floetyl, 2-floetyl, 2,2-difloetyl, 2,2 2-trifloetyl, 2-clo-2-floetyl, 2-clo-2-difloetyl, 2,2-
diclo-2-floetyl, 2,2,2-tricloetyl, pentafloetyl, va 1,1,1-trifloprop-2-yl.

Thuét ngit “alkenyl” duoc ding trong ban mé ta dé chi gbc hydrocarbon khong no
mach thing hoic mach nhanh chira lién két d6i. Trir khi c6 quy dinh khac, C,-Cg alkenyl

dugc st dung. Nhom alkenyl cé thé chira nhiéu hon mot lién két khong no. Vi du cu thé
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bao gdm ethenyl, 1-propenyl, 2-propenyl, 1-metylethenyl, 1-butenyl, 2-butenyl, 3-
butenyl, 1-metyl-1-propenyl, 2-metyl-1-propenyl, 1-metyl-2-propenyl, 2-metyl-2-
propenyl, 1-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 1-metyl-1-butenyl, 2-metyl-1-
butenyl, 3-metyl-1-butenyl, 1-metyl-2-butenyl, 2-metyl-2-butenyl, 3-metyl-2-butenyl, 1-
metyl-3-butenyl, 2-metyl-3-butenyl, 3-metyl-3-butenyl, 1,1-dimetyl-2-propenyl, 1,2-
dimetyl-1-propenyl, 1,2-dimetyl-2-propenyl, 1-etyl-1-propenyl, 1-etyl-2-propenyl, 1-
hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl, 1-metyl-1-pentenyl, 2-metyl-1-
pentenyl, 3-metyl-1-pentenyl, 4-metyl-1-pentenyl, 1-metyl-2-pentenyl, 2-metyl-2-
pentenyl, 3-metyl-2-pentenyl, 4-metyl-2-pentenyl, 1-metyl-3-pentenyl, 2-metyl-3-
pentenyl, 3-metyl-3-pentenyl, 4-metyl-3-pentenyl, 1-metyl-4-pentenyl, 2-metyl-4-
pentenyl, 3-metyl-4-pentenyl, 4-metyl-4-pentenyl, 1,1-dimetyl-2-butenyl, 1,1-dimetyl-3-
butenyl, 1,2-dimetyl-1-butenyl, 1,2-dimetyl-2-butenyl, 1,2-dimetyl-3-butenyl, 1,3-
dimetyl-1-butenyl, 1,3-dimetyl-2-butenyl, 1,3-dimetyl-3-butenyl, 2,2-dimetyl-3-butenyl,
2,3-dimetyl-1-butenyl, 2,3-dimetyl-2-butenyl, 2, 3-dimetyl-3-butenyl, 3,3-dimetyl-1-
butenyl, 3,3-dimetyl-2-butenyl, 1-etyl-1-butenyl, I-etyl-2-butenyl, 1-etyl-3-butenyl, 2-
etyl-1-butenyl, 2-etyl-2-butenyl, 2-etyl-2-butenyi, 1,1,2-trimetyl-2-propenyl, 1-etyl-1-
metyl-2-propenyl, 1-etyl-2-metyl-1-propenyl, va 1-etyl-2-metyl-2-propenyl. Thudt ngir
“vinyl” dugc ding trong ban md ta dé chi nhém cé cong thirc -CH=CH,; thuit ngit “I1-
propenyl” dugc ding trong ban mé ta dé chi nhém c6 cong thirec -CH=CH-CHs; va thut
ngit “2- propenyl” dugc ding trong ban mé ta dé chi nhém c6 cong thirc -CH,-CH=CH,.

Thuét ngir “alkynyl” dugc ding trong ban mo ta dé chi gdc hydrocarbon mach
thing hodc mach nhéanh chtra lién két ba. Trir khi ¢6 quy dinh khac, C,-Cg alkynyl duogc
sir dung. Nhom alkynyl c6 thé chira nhiéu hon mét lién két khong no. Vi du cu thé bao
gdm C,-Cg-alkynyl, nhu ethynyl, 1-propynyl, 2-propynyl (hodc propargyl), 1-butynyl, 2-
butynyl, 3-butynyl, 1-metyl-2-propynyl, 1-pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl,
3-metyl-1-butynyl, 1-metyl-2-butynyl, 1-metyl-3-butynyl, 2-metyl-3-butynyl, 1,1-
dimetyl-2-propynyl, 1-etyl-2-propynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, 5-
hexynyl, 3-metyl-1-pentynyl, 4-metyl-1-pentynyl, 1-metyl-2-pentynyl, 4-metyl-2-
pentynyl, 1-metyl-3-pentynyl, 2-metyl-3-pentynyl, 1-metyl-4-pentynyl, 2-metyl-4-
pentynyl, 3-metyl-4-pentynyl, 1,1-dimetyl-2-butynyl, 1,1-dimetyl-3-butynyl, 1,2-dimetyl-
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3-butynyl, 2,2-dimetyl-3-butynyl, 3,3-dimetyl-1-butynyl, 1-etyl-2-butynyl, 1-etyl-3-
butynyl, 2-etyl-3-butynyl, va 1-etyl-1-metyl-2-propynyl.

Thuét ngit “alkoxy” dugc ding trong ban mé ta dé chi nhém c6 cong thirc R-O-,
trong d6 R 1a alkyl nhu néu trén. Trir khi c6 quy dinh khéic, nhom alkoxy trong dé R 1a
~ C4-Cys alkyl dugc st dung. Vi du cu thé bao gdm metoxy, etoxy, propoxy, 1-metyl-etoxy,
butoxy, 1-metyl-propoxy, 2-metyl-propoxy, 1,1-dimetyl-etoxy, pentoxy, 1l-metyl-
butyloxy, 2-metyl-butoxy, 3-metyl-butoxy, 2,2-dimetyl-propoxy, 1-etyl-propoxy, hexoxy,
1,1-dimetyl-propoxy, 1,2-dimetyl-propoxy, 1-metyl-pentoxy, 2-metyl-pentoxy, 3-metyl-
pentoxy, 4-metyl-penoxy, 1,1-dimetyl-butoxy, 1,2-dimetyl-butoxy, 1,3-dimetyl-butoxy,
2,2-dimetyl-butoxy, 2,3-dimetyl-butoxy, 3,3-dimetyl-butoxy, 1-etyl-butoxy, 2-
etylbutoxy, 1,1,2-trimetyl-propoxy, 1,2,2-trimetyl-propoxy, 1l-etyl-1-metyl-propoxy, va
1-etyl-2-metyl-propoxy.

Thuét ngit “haloalkoxy” dugc ding trong ban mb ta dé chi nhém c6 cong thirc R-
O-, trong d6 R 1a haloalkyl nhu néu trén. Trir khi c6 quy dinh khéc, nhém haloalkoxy
trong d6 R 1a C;-Cg alkyl dugce st dung. Vi du cu thé bao gdm clometoxy, brommetoxy,
diclometoxy, triclometoxy, flometoxy, diflometoxy, triflometoxy, cloflometoxy,
dicloflometoxy, clodiflometoxy, 1-cloetoxy, 1-brometoxy, 1-floetoxy, 2-floetoxy, 2,2-
diﬂoetoxy, 2,2,2-trifloetoxy, 2-clo-2-floetoxy, 2-clo-2-difloetoxy, 2,2-diclo-2-floetoxy,
2,2 2-tricloetoxy, pentafloetoxy, va 1,1,1-trifloprop-2-oxy.

Thuét ngir “alkylthio” dugc ding trong ban mo ta dé chi nhém cé cong thirc R-S-,
trong do R 1a alkyl nhu néu trén. Trir khi c6 quy dinh khic, nhom alkylthio trong d6 R 1a
C,-Cg alkyl dugc st dung. Vi du cu thé bao gdbm metylthio, etylthio, propylthio, 1-
metyletylthio, butylthio, 1-metyl-propylthio, 2-metylpropylthio, 1,1-dimetyletylthio,
pentylthio, 1-metylbutylthio, 2-metylbutylthio, 3-metylbutylthio, 2,2-dimetylpropylthio,
l-etylpropylthio,  hexylthio, 1,1-dimetylpropylthio,  1,2-dimetylpropylthio, 1-
metylpentylthio, 2-metylpentylthio, 3-metylpentylthio, 4-metylpentylthio, 1,1-
dimetylbutylthio, 1,2-dimetylbutylthio, 1,3-dimetylbutylthio, 2,2-dimetylbutylthio, 2,3-
dimetylbutylthio,  3,3-dimetylbutylthio,  1-etylbutylthio, 2-etylbuty1thio, 1,1,2-
trimetylpropylthio, 1,2,2-trimetylpropylthio, 1-etyl-1-metylpropylthio, va 1-etyl-2-
metylpropylthio.
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Thuét ngir “haloalkylthio” duoc ding trong ban md ta dé chi nhém alkylthio nhu
néu trén trong d6 nguyén tir cacbon dugc thay thé mot phan hoic toan b bang nguyén tir
halogen. Trir khi c¢6 quy dinh khac, nhém haloalkylthio trong d6 R 1a C;-Cs alkyl dugce str
dung. Vidu cu thé bao gém clometylthio, brommetylthio, diclometylthio, triclometylthio,
flometylthio, diflometylthio, triflometylthio, cloflometylthio, dicloflometylthio,
clodiﬂometylthjo, 1-cloetylthio, 1-brometylthio, 1-floetylthio, 2-floetylthio, 2,2-
difloetylthio, 2,2,2-trifloetylthio, 2-clo-2-floetylthio, 2-clo-2-difloetylthio, 2,2-diclo-2-
floetylthio, 2,2,2-tricloetylthio, pentafloetylthio, va 1,1,1-trifloprop-2-ylthio.

Thuit ngit “aryl” va “aryloxy” dugc dung trong ban mo ta dé chi phenyl, indanyl
hodc naphthyl, trong d6 phenyl dugc wu tién. Thuét ngir “heteroaryl” va “heteroaryloxy”
duge ding trong ban md ta dé chi vong thom cé 5 hodc 6 canh chira mot hoac nhiéu di
nguyén tir, vi du N, O hodc S; cac di vong thom nay c6 thé dugc lién hop véi cac hé vong
thom khéac. Aryl hodc heteroaryl ¢6 thé khong duoc thé hodc duoc thé bang mot hodc
nhiéu ph§n tr thé duge chon tir halogen, hydroxy, nitro, xyano, formyl, C;-Cq4 alkyl, C,-
Cs alkenyl, C,-C¢ alkynyl, C;-C¢ alkoxy, C;-Cg haloalkyl, C;-C4 haloalkoxy, C;-Cg axyl,
C;-Cs alkylthio, C;-C¢ alkylsulfinyl, C;-Cq alkylsulfonyl, C;-Cs alkoxycarbonyl, C;-Cs
carbamoyl, hydroxycarbonyl, C;-C¢  alkylcarbonyl,  aminocarbonyl, C;-Cq
alkylaminocarbonyl, C;-Cs dialkylaminocarbonyl, véi didu kién 13 c4c phan tir thé nay
tuong thich v& mat khong gian va cac quy tic lién két hoa hoc va bién dang ning lugng

‘dugc dap unmg. Phin tir thé dugc wu tién bao gdm halogen, C;-C, alkyl va C,-C,
haloalkyl.

Thuét ngir “alkylcarbonyl” dwoc ding trong ban mé ta dé chi nhém alkyl duoc
lien két v&i nhém carbonyl. Thuidt nglt “C;-C; alkylcarbonyl” va “C;-Cs
haloalkylcarbonyl” dugc dung trong ban mé ta dé chi nhém trong d6 nhém C,-C; alkyl
duoc lién két v6i nhém carbonyl (nhém cé tir 2 d&én 4 nguyén tir cacbon).

Thuét ngfr “alkoxycarbonyl” dugc ding trong ban md ta dé chi nhém cé cong thirc

O
)J\ORtrong d6 R 13 alkyl.
Thuét ngit “arylalkyl” dwoc ding trong ban md ta dé chi nhém alkyl duogc thé

bang nhém aryl. Thuét ngit “C,-Cy, arylalkyl” dugc ding trong ban md ta dé chi nhém
arylalkyl c6 7 dén 10 nguyén tir cacbon.
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Thuét ngir “alkylamino” dugc ding trong ban mb ta dé chi nhém amino duoc thé

bing mét hodic hai nhom alkyl, ¢6 thé gidng hoidc khac nhau.

Thuét ngir “haloalkylamino” dugc ding trong ban mé ta ¢ chi nhém alkylamino
trong d6 nguyén tir cacbon trén nhom alkyl dugc thay thé mot phan hoic toan bd bang
nguyén tr halogen.

Thuat ngit “C;-Cs alkylaminocarbonyl” dugc dung trong ban mo ta dé chi nhém
c6 cong thirc RNHC(O)-, trong d6 R 1a C;-Cg alkyl, va thuat ngit “C;-Cs
dialkylaminocarbonyl” dugc diing trong ban md ta dé chi nhém cé cong thire R,NC(O)-
trong d6 mdi R doc lap 1a C;-Cg alkyl.

Thuét ngit “alkylcarbamyl” dwoc ding trong ban md ta d& chi nhém carbamyl
duogc thé bang nhom alkyl & vi tri nito. |

Thuit ngit “alkylsulfonyi” dtrqc ding trong ban md ta dé chi nhém co cong thirc

0]

—3$7R | trong d6 R 13 alkyl.

Thuat ngit “carbamyl”, “carbamoyl” va “aminocarbonyl” dugc dung trong ban mo
O

ta dé chi nhém c6 cong thirc H2N

Thuét ngir “dialkylphosphonyl” duoc ding trong ban md ta dé chi nhém c6 cong

0]
[1]

thirc —F ~ORtrong d6 R doc 14p 12 alkyl & mdi 1an xudt hién.
OR :

Thuat ngit “C;-Cg trialkylsilyl” dugc dung trong ban mé ta dé chi nhém cé cong
thirc -SiR; trong d6 mdi R doc 1ap 13 C,-Cg alkyl (nhém c6 tir 3 d&én 18 nguyén tir
cacbon).

Thuét ngit “Me” duoc ding trong ban md ta dé chi metyl; thust ngit “OMe” dugc
dung trong ban mo ta d chi metoxy; thust ngit “i-Pr” dugc ding trong ban mo ta dé chi
isopropyl.

Thuét ngft “halogen” va “halo” dugc dung trong ban mé ta dé chi flo, clo, brom va

iot.
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Thuét ngit “thuc vat” va “ciy trdng” dugc ding trong ban mo ta dé chi, nhung
khong chi gi6i han &, hat gidng ndy mam, ciy gibng con d3 nhti mam, cdy d4 ndy mam tir
cy con, thuc vat chua trudng thanh va thuc vat truéng thanh.

Hop chit c6 cong thire (I)

Sang ché d& xuit hop chét c6 cong thire (I) nhu néu trén va din xuit N-oxit va
mudi ndng dung ctia né.

Theo mét sé phuong 4n, hop chat nay 13 axit carboxylic hodc este hodc mudi ndng
dung ctia n6. Theo mot s6 phuong 4n, hop chit nay 13 axit carboxylic hogc este metyl ciia
no.

Theo mot sé phuong 4n, hop chét ¢6 cong thire (I):

NR3R,

@
trong do

X 1a N hodc CY, trong d6 Y 1a hydro, halogen, C;-C; alkyl, C;-C; haloalkyl, C;-
C; alkoxy, C;-C; haloalkoxy, C;-Cs alkoxy, C;-Cs alkylthio hodc C,-C; haloalkylthio;

R! 13 ORY hoic NR'R!', trong do6 R" 13 hydro, C;-Cs alkyl, hoic C,-Cy,

arylalkyl, vd R"" va R" doc 1ap 1a hydro, C;-Cy, alkyl, C5-Cy, alkenyl, hodc C3-C,
alkynyl;

R%1a halogen, C;-C, alkyl, C;-C,4 haloalkyl, C,-C, alkenyl, C,-C4 haloalkenyl, C,-
C, alkynyl, C,-C, alkoxy, C;-C4 haloalkoxy, C;-C, alkylthio, C,-C,4 haloalkylthio, amino,
C;-C4 alkylamino, C,-C4 haloalkylamino, formyl, C;-C; alkylcarbonyl, C;-C;
haloalkylcarbonyl, xyano, hodc nhém thé c6 cong thirc -CR"7=CR'®-SiR¥R*R?, trong
d6 R!7 1 hydro, F, hodc CI; R'® 13 hydro, F, Cl, C,-Cj alkyl, hodc C;-C, haloalkyl; va R",
R*, va R?*! doc 18p 1a C;-Cyg alkyl, C5-C¢ xycloalkyl, phenyl, phenyl dugc thé, C;-Cyo
alkoxy, hodc OH;
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R? va R* doc 14p 13 hydro, C;-Cs alkyl, C;-Cs haloalkyl, C3-Cg alkenyl, C;-Cs
haloalkenyl, Cs-Cg alkynyl, formyl, C;-C; alkylcarbonyl, C;-C; haloalkylcarbonyl, C;-Cq
alkoxycarbonyl, C;-C4 alkylcarbamyl, C;-C¢ alkylsulfonyl, C;-C¢ trialkylsilyl, C;-Cs
dialkylphosphonyl, hodc R va R? cung véi N tao thanh vong no c6 5 hodc 6 canh, hodc
R® va R? ciing nhau tao thanh =CR*(R*), trong d6 R* va R* doc 1ap 13 hydro, C,-Cg alkyl,
C;3-Cq alkenyl, C;-C¢ alkynyl, C;-Cg4 alkoxy hodc C;-Cg alkylamino, hoic R¥ vaR* cung
v&i =C tao thanh vong no c¢é 5 hodc 6 canh;

A 12 mét trong sb cac nhom tir Arl dén Ar24:
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A R’ 1a hydro, halogen, C;-C, alkyl, C;-C; haloalkyl, C;-C; alkoxy, C,-C;
haloalkoxy, C;-C; alkylthio, C;-C; haloalkylthio, amino, C;-C,4 alkylamino, hodc C,-C,4
haloalkylamino.

RS 14 hydro, halogen, C;-C; alkyl, C;-C; haloalkyl, C;-C; alkoxy, C;-C;
haloalkoxy, C;-C; alkylthio, C;-C; haloalkylthio, amino, C;-C,4 alkylamino, hodc C,-C,4
haloalkylamino;

R® 1 hydro hodc halogen;

R® 1a hydro, halogen, C;-C; alkyl, C;-C; haloalkyl, xyclopropyl,
haloxyclopropyl, C,-C,4 alkenyl, C,-C4 haloalkenyl, C,-C4 alkynyl, C;-C; alkoxy, C;-C;
haloalkoxy, C;-C; alkylthio, C;-C; haloalkylthio, amino, C;-C, alkylamino, C,-C,4
haloalkylamino, CN hoic NO,;

R’ va R doc 1ap 13 hydro, halogen, C;-C, alkyl, C;-C,4 haloalkyl, hodc C;-Cs
alkoxy;

R® va R® doc 1ap 13 hydro, halogen, C;-C, alkyl, C;-C,4 haloalkyl, hodc C;-Cs
alkoxy;

R’ R” R” va R* déc 1ap 12 hydro, halogen, C,-C, alkyl, C;-C, haloalkyl, hozc
C;-C,; alkoxy;
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R 13 hydro, C;-Cg alkyl, C;-Cs haloalkyl, Cs-Cg alkenyl, C5-Cs haloalkenyl, Cs-
C¢ alkynyl, formyl, C;-C; alkylcarbonyl, C;-C; haloalkylcarbonyl, hoac C;-Cs
trialkylsilyl;

khi c¢6 mit thi m bang 0, 1, hodc 2; va
khi cé mit thin b%lng 0, 1, hodc 2;
hodc din xuét N-oxit hoic mudi ndng dung cua no;

v6i diu kién A khong la

NH,
< %
- - ‘ZL(_/
SO §
o 0 0 halogen g0 F— O
, -0 , 0 , F hoic F .

Theo mét sé phuong 4n, khi ¢6 mat thi m bang 0 hodc 1; va khi c6 mit thi n bang
0 hodc 1. Theo mot sb phuong an, khi c6 mat thi m béng 0; va khi cé mit thin béng 0.

Theo mdt sb phuong an, khi cé mét thi m béng 1; vakhi cO mit thin bfing 1.

Theo mét sb phuong an, R'1a OR', trong dé R'1a hydro, C;-Cg alkyl, hodc C;-Cy,
arylalkyl.

Theo mét sé phuong 4n, R? 14 halogen, C,-C;-alkenyl, C,-Cy-haloalkenyl, hodc
C;-Cy4-alkoxy. Theo mét $6 phuong an, R%1a halogen, C,-C4-alkenyl, hodc C;-C,4-alkoxy.
Theo mét sb phuong 4n, R? 13 Cl, OMe, vinyl, hogc 1-propenyl. Theo mét sé phuong an,
R? 14 C1. Theo mét sb phuong an, R* 13 OMe. Theo mét sé phuong 4n R? 13 vinyl hoic 1-
propenyl.

Theo mét sé phuong 4n, R® va R* doc 1ap 1a hydro, C;-Cs alkyl, C,-Cg haloalkyl,
C;-Cs alkenyl, C3-Cg haloalkenyl, C3-Cg alkynyl, formyl, C;-C; alkylcarbonyl, C;-C;
haloalkylcarbonyl, C;-C¢ alkoxycarbonyl, C;-C¢ alkylcarbamyl, hodc R’ vaR* cung nhau
tao thanh =CR*(R*), trong d6 R> va R* doc 14p 14 hydro, C;-C alkyl, C3-Cy alkenyl, Cs-
C¢ alkynyl, C;-Cq alkoxy, hodc C;-Cg alkylamino. Theo mot s6 phuong 4an, R} var? ddc
18p 1a hydro, C,-Cg alkyl, C;-C¢ haloalkyl, C;-Cq alkenyl, C;-Cq haloalkenyl, formyl, C;-
C; alkylcarbonyl, C;-C; haloalkylcarbonyl, hodc R® va R* cung nhau tao thanh
=CR*(R"), trong d6 R* va R* doc 14p 12 hydro, C;-Cg alkyl, C;-Cq alkoxy, hodc C;-Cy
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alkylamino. Theo mdt s6 phuong 4n, it nhit mot trong sé R® va R* 1a hydro. Theo mot sb

phuong an, R? va R* déu 14 hydro.

Theo mot sd phuong an, X 1a N, CH, hodc CF. Theo mot s6 phuong an, X 1a N.
Theo mét sé phwong 4n, X 13 CH. Theo mét s6 phuong 4n, X 13 CF.

Theo mot sd phuong an, Ar 13 Arl, Ar3, Ard, Ar7, Ar9, Arl0, Arl3, Arl5, Arl6,
Arl9, Ar21, Ar22, Ar25, hodc Ar27.

Theo mot sb phuong &n, Ar 1a Arl, Ar2, Ar3, Ar4, ArS, Ar6, Ar7, Ar8, ArlS,
Arl6, Arl7, Arl8, Ar25, Ar26, Ar27, hoac Ar28.

Theo mot sb phuong an, Ar 14 Arl, Ar3, Ar7, Ar9, Arl0, Arl3, ArlS5, Arl6, Arl9,
Ar21, hodac Ar22.

Theo mot sb phuong an, Ar 1a Ar2, Ard, Ar5, Ar6, Ar8, Arll, Arl2, Arl4, Arl7,
Arl8, Ar20, Ar23, Ar24, Ar26, hoac Ar28

Theo mdt sb phuong an, Ar 1a Ar2, Ar5, Ar6, Ar§, Arll, Arl2, Arl4, Arl7, Arlg,
Ar20, Ar23, hodc Ar24.

Theo mot sb phuong 4n, Ar 1a Arl, Ar2, Ar3, Ar4, Ar6, hodc Ar7.
Theo mot s6 phuong an, Ar 1a Arl5, Ar16, Arl7, hoic Arl8.

Theo mét sb phuong an, R’ 1a hydro, halogen, C;-C, alkyl, C,-C, haloalkyl, C;-C;
alkoxy, C;-C; haloalkoxy, C;-Cs alkylthio, hodc C;-C; haloalkylthio.

Theo mét sb phuong én, R’ 1a hydro, halogen, C;-C,4 alkyl, C,-C4 haloalkyl, hodc
C,-C; alkoxy. Theo mét ) phuong an, R’ 1a hydro hodc F. Theo mot s6 phuong an, R’1a
hydro. Theo mét sb phuong an, R’ 13 F.

Theo mét sb phuong 4n, R® 13 hydro hodc halogen. Theo mét sd phuong 4n, R°1a
hydro hozc F. Theo mdt s6 phuong 4n, R® 12 hydro. Theo mét s phuong an, R® 13 F.

Theo mét sé phwong 4n, R® 13 hydro hodc halogen. Theo mét sé phuong én, R%1a
hydro hoic F. Theo mét s phuong an, R® 12 hydro. Theo mot sé phwong 4n, R® 13 F.

Theo mét sb phuong an, RY 1a hydro, halogen, C;-C, alkyl, C;-C, haloalkyl,
xyclopropyl, C,-C, alkynyl, CN, hoic NO,. Theo mét sé phuong an, R® 13 hydro,
halogen, C;-C, haloalkyl, hoic xyclopropyl. Theo mét sd phwong 4n, R®" 13 hydro hoic
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halogen. Theo mdt s& phuong 4n, R* 12 C,-C, haloalkyl. Theo mot sé phuong an, R® 13
CN. Theo mdt sb phuong an, R 124 NO,.

Theo mdt sb phuong an, R%1a halogen, C,-C;-alkenyl, C,-C, haloalkenyl, hodc C;-
Cs-alkoxy; R? va R? déu 12 hydro; va X 1a N, CH hoic CF.

Theo mot sb phuong én, R%1a halogen, C,-C,-alkenyl, hodc C;-C4-alkoxy; R? va
R* déu 13 hydro; va X 13 N, CH, hoic CF; Ar 13 Arl, Ar3, Ar7, Ar9, Arl0, Arl3, Arl5,
Arl6, Arl9, Ar21, hodc Ar22; R® 14 hydro hodc F; R® 13 hydro hoac F; R® 1a hydro; R,

R”,R8, R¥ R°,R%,R”, vaR"”, khi 4p dung dbi v6i nhém Ar, doc 1ap 13 hydro hosc F.
Theo mdt sb phuong an, R*1a halogen, C,-C;-alkenyl, hodc C;-C4-alkoxy; R? va

R* déu 12 hydro; va X 1a N, CH, hoic CF; Ar 13 Arl, Ar2, Ar3, Ard, Ar5, Ar6, Ar7, Ar8,
A9, Ar10, Arll, Arl2, Arl5, Arl6, Ar25, Ar26, Ar27, hodc Ar28; R’ 13 hydro hoic F;

R® 12 hydro hodc F; R® 1a hydro; R7, R”, R® R¥ R’ R’ R”, va R*”, khi 4p dung dbi véi
nhom Ar, doc 1ap 1a hydro hoac F.

Theo mét s6 phuong 4n, R? 14 Cl, metoxy, vinyl, hodic 1-propenyl; R?> va R* 1a
hydro; va X 1a N, CH, hodc CF.

Theo mot s phuong 4n, R* 14 Cl; R? va R* 1a hydro; va X 14 N, CH, hoic CF.
Theo mot s6 phuong 4n, R? 13 metoxy; R’ va R* 13 hydro; va X 1a N, CH, hozc CF.

Theo mdt sb phuong an, R%1a vinyl hodc 1-propenyl; R*vaR'1a hydro; va X 1a N,
CH, hoac CF.

Theo mdt s6 phuong 4n, R? 13 Cl, metoxy, vinyl, hodc 1-propenyl; R® va R* 1a
hydro; va X 1a N.

Theo mét s6 phuong an, R?14 CL; R? va R* 13 hydro; va X 13 CH.

Theo mot sb phuong én, R? 1a Cl, metoxy, vinyl, hodc 1-propenyl; R®*vaR*1a
hydro; va X 1a CF.

Hop chét cu thé theo sang ché

Hop chit cu thé c6 cong thirc (I) theo sang ché dugc thé hién trong Bang 1, trong
do:
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R' 12 OR";
R’ va R* 1 hydro; va

! ! " \ ! ! N 10 1~ A A I A
RY, R% X, Ar, m, R’, R6, RS , RS , R’,vaR’, RS R® , va R 1a mot trong s6 céc to

hop sau:

Béang 1

Hep | pvl g | x | or |m| B | R* | R |R" | R | R"

chat
1 Me Cl CCl Arl F F
2 Me Cl CcCl Arl F F F
3 H Cl CcCl Arl F F F
4 Me Cl CCl1 Arl F F F
5 H Cl CCl1 Arl F F F
6 Me Cl CF Arl F F
7 H Cl CF Arl F F
8 Me Cl CF Arl Me | Me
9 Me Cl CF Arl F F F
10 Me Cl CF Arl F F F
11 H Cl CF Arl F F F
12 Me | Cl CF Arl Cl F F
13 H Cl CF Arl F F F
14 Me Cl CF Arl OMe
15 H Cl CF Arl OMe
16 Me Cl CF Arl F
17 Me Cl CF Arl F F F
18 H Cl CF Arl F F F
19 H Cl CF Arl Me | Me
20 Me Cl CF Arl Me
21 Me F CF Arl F F F
22 Me | OMe CF Arl F F F
23 H OMe CF Arl F F F
24 Me | OMe CF ‘Arl - F F
25 H OMe CF Arl F F
26 Me | OMe CF Arl F
27 Me | vinyl CF Arl F F F
28 H vinyl CF Arl F F F
29 Me | vinyl CF Arl F F
30 H vinyl CF Arl F F
31 Me | vinyl CF Arl F
32 Me Cl CH Arl F F F
33 Me Cl CH Arl Cl F F
34 H Cl CH Arl Cl F F
35 Me Cl CH Arl Me F F
36 H Cl CH Arl Me F F
37 Me Cl CH Arl F F F
38 Me Cl CH Arl OMe F F
39 H Cl CH Arl OMe F F
40 Me Cl CH Arl Cl F F
41 H Cl CH Arl F F F
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42 H Cl CH Arl F F
43 Me Cl CH Arl F F
44 H Cl CH Arl F F
45 Me Cl CH Arl

46 Me Cl CH Arl F F F
47 Me Cl CH Arl OMe F F
48 Me Cl CH Arl F

49 Me Cl CMe | Arl F F
50 Me Cl CMe | Arl F F
51 H Cl CMe | Arl F E
52 H Cl CMe | Arl F F
53 Me Cl CMe | Arl F F F
54 H Cl CMe | Arl F F F
55 Me Cl N Arl Me | Me
56 Me Cl N Arl F F
57 H Cl N Arl F F
58 Me Cl N Arl F F F
59 H Cl N Arl F F F
60 Me Cl N Arl F F
61 H Cl N Arl F F
62 Me | OMe N Arl F F
63 H | OMe N Arl F F
64 Me | OMe N Arl F F
65 Me | OMe N Arl F F F
66 H | OMe N Arl F F F
67 Me | OMe N Arl Me | Me
68 H | OMe N Arl F F
69 Me | OMe N Arl

70 Me Cl CCl Ar2 Cl F F
71 Me Cl CF Ar2

72 H Cl CF Ar2

73 Me Cl CF Ar2 F F
74 H Cl CF Ar2 F F
75 Me Cl CF Ar2 Cl F F
76 Me Cl CF Ar2 F F F
77 H Cl CF Ar2 F F F
78 Me Cl CF Ar2 Br F F
79 Me Cl CF Ar2 I F F
80 H Cl CF Ar2 Br F F
81 H Cl CF Ar2 1 F F
82 H Cl CF Ar2 Cl F F
83 Me Cl CF Ar2 F

84 Me Cl CH Ar2 F F
85 H Cl CH Ar2 F F
86 Me Cl CH Ar2 Cl F F
87 H Cl CH Ar2 Cl F F
88 Me Cl CH Ar2 F F F
89 H Cl CH Ar2 F F F
90 Me Cl CH Ar2 F F
91 H Cl CH Ar2 F F
92 Me Cl CH Ar2 F

93 Me Cl CH Ar2

94 Me Cl CMe | Ar2 Cl F F
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95 Me | OMe N Ar2 Cl F F
96 H | OMe N Ar2 Cl F F
97 Me | OMe N Ar2 F

98 Me | OMe N Ar2

99 Me | OMe N Ar2 F F

100 Me Cl CF Ar3
101 H Cl CF Ar3
102 Me Cl CF Ar5
103 Me Cl CF Ar7
104 H Cl CF Ar7
105 Me Cl CF Ar9 0
106 Me Cl CH Ar3
107* | Me Cl CF | Arl6
108** | H Cl CF | Arl6
110 Me Cl CF | Ar25
111 Me Cl CF | Ar27

* Pbi véi hop chat 107, R® va R duoc thé va déu 13 F.
**Pdi voi hop chat 108, R' duoc thé va 1a Me.

Phwong phap diéu ché hop chat theo sang ché
Phuong phap diéu ché hop chét c6 cong thirc (I) dugc thé hién dudi day.

Axit 4-amino-6-(di vong)picolinic c¢6 cong thire (I) c¢6 thé dugc didu ché theo mot
s6 phuong phap. Nhu dugc thé hién trong So dd I, 4-amino-6-clopicolinat cé cong thirc
(1) ¢6 thé duoc bién ddi thanh 4-amino-6-dugc thé-picolinat c6 cong thire (III), trong d6
Ar 1a nhu dugc dinh nghia trong ban mé ta, thong qua phan Umg ghép cdp Suzuki véi axit
boronic hodc este boronic, trong su ¢ médt cia bazo, nhu kali florua, va chét xuc tac, nhu
bis(triphenylphosphin)-paladi(Il) diclorua, trong hén hgp dung mdi phan cuc nhudng
proton, nhu axetonitril-nude, ¢ nhiét do, nhu 110°C, vi du trong thiét bi phan tng vi séng
(phan tmg a;). 4-amino-6-dugc thé-picolinat cé cong thic (IIT) c6 thé duoc bién dbi
thanh 5-iot-4-amino-6-dugc thé-picolinat c¢6 cong thitc (IV) thong qua phan Ung véi
thudc thir iot, nhu axit periodic va iot, trong dung méi phan cuc nhudng proton, nhu rugu
metylic (phan Gng b;). Phan tng ghép cap Stille gitta 5-iot-4-amino-6-dugc thé-picolinat
c6 cong thire (IV) vé6i thiéc hydrua, nhu tetrametyl thiéc, trong su ¢6 mat cia chét xtc
tac, nhu bis(triphenylphosphin)-paladi(Il) diclorua, trong dung moéi khong phan ng, nhu
1,2-dicloetan, & nhiét do, nhu 120-130°C, vi du trong thiét bi phan ng vi séng, tao ra 5-
(dugc thé)-4-amino-6-dugc thé-picolinat ¢6 cong thirc (I-A), trong d6 Z; 13 alkyl, alkenyl,
alkynyl, haloalkenyl va alkylthio (phan ung c;).
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Theo céch khac, 4-amino-6-clopicolinat ¢é cong thirc (II) c¢6 thé duge bién dbi
thanh 5-iot-4-amino-6-clopicolinat c¢6 cong thirc (V) théng qua phan tng véi thude thir
iot, nhu axit periodic va iot, trong dung mdi phan cuc nhudng proton, nhu rugu metylic
(phan Gng b,). Phan Gng ghép cdp Stille gifra 5-iot-4-amino-6-clopicolinat cé cong thirc
(V) v6i thiéc hydrua, nhu tetrametyl thiéc, trong su c6 mit cia chit xuc tac, nhu
bis(tn'phenylphosphin)-paladi(II) diclorua, trong dung méi khéng phan Ung, nhu 1,2-
dicloetan, & nhiét d6, nhu 120-130°C, vi du trong thiét bi phan Umg vi soéng, tao ra 5-
(duoc thé)-4-amino-6-clopicolinat c6 cong thire (VI), trong d6 Z; 1 alkyl, alkenyl,
alkynyl, haloalkenyl va alkylthio (phan tmg c,). 5-dugc thé-4-amino-6-clopicolinat c6
cong thire (VI) c6 thé duoc bién dbi thanh 5-dwoc thé-4-amino-6-dugc thé-picolinat cé
cbng thac (I-A), trong d6 Ar 1a nhu dugce dinh nghia trong ban mo ta, thong qua phan tng
ghép cap Suzuki véi axit boronic hodc este boronic, trong su ¢6 mat cia bazo, nhu kali
florua, va chit xdc tic, nhu bis(triphenylphosphin)-paladi(Il) diclorua, trong hdn hop
dung moéi phin cyc nhudng proton, nhu axetonitril-nuée, & nhiét do, nhu 110°C, vi du

trong thiét bi phan Gmg vi séng (phan ing a,).

Soddl
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Nhu dugc thé hién trong So dd 11, 4,5,6-triclopicolinat ¢ cong thirc (VII) c6 thé
duge bién dbi thanh este isopropyl tuong ung c6 coéng thire (VIII), théng qua phan tng
véi rugu isopropylic va axit sulfuric didc, vi du & nhiét do hoi luu trong diéu kién Dean-
Stark (phéan tmg d). Este isopropyl c¢6 cong thirc (VIII) ¢ thé dugc phan ting v6i ngudn
ion florua, nhur xeri florua, trong dung méi phan cuc khong nhudng proton, nhu dimetyl
sulfoxit (DMSO), & 'nhiét do, nhu 80°C, trong diéu kién Dean-Stark, dé thu dugc
isopropyl 4,5,6-triflopicolinat c¢6 coéng thirc (IX) (phdn Ung e). Isopropyl 4,5,6-
triflopicolinat ¢ cong thirc (IX) c6 thé duoc amin hoéa véi hop chét nito, nhu amoniac,
trong dung moéi phan cuc khong nhuong proton, nhu DMSO, dé thu duoc 4-amino-5,6-
diflopicolinat cé cong thirc (X) (phan tmg f). Nhém thé flo & vi tri s6 6 ctia 4-amino-5,6-
diflopicolinat c6 cong thirc (X) c6 thé dugc trao d6i v6i nhém thé clo bang cach phan tmg
v6i hop chat clorua, nhu hydro clorua, vi du trong dioxan, trong thiét bi phan tng Parr, &
nhiét d6, nhu 100°C, dé thu dugc 4-amino-5-flo-6-clo-picolinat c6 cong thirc (XI) (phan
tng g). 4-amino-5-flo-6-clopicolinat c¢6 cong thie (XI) cé thé duge chuyén este héa
thanh metyl este trong tmg c6 cong thirc (XII) bing phan Gng véi titan(IV) isopropoxit

trong rugu metylic & nhiét 6 hdi luu (phan tng h).

So do Il
Cl Cl F
Cl ' Cl S F N
Cl”" N ~ Cl-" N FT” F7N \T’
0 O O
VII VIII IX
NH- NHz NH>
F F F
A s, T 2
— P 0 — P 0 — P o
F7ON \r/ Cl N \r’ "N ~
0 0O 0
e X1 XI1

Nhu duge thé hién trong So d6 III, 4-amino-5-flo-6-clopicolinat ¢ cong thirc

(XII) ¢6 thé dugc bién dbi thanh 3-iot-4-amino-5-flo-6-clopicolinat c¢é céng thirc (XIII)
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thong qua phan tmg véi thube thir iot, nhu axit periodic va iot, trong dung méi phan cuc
nhuong proton, nhu rugu metylic (phdn Gng bs). Phan g ghép cdp Stille giira 3-iot-4-
amino-5-flo-6-clopicolinat ¢ céng thirc (XIII) véi thiéc hydrua, nhu tributyl(vinyl)thiéc
hydrua, trong su c6 mit cia chit xic tac, nhu bis(triphenylphosphin)-paladi(IT) diclorua,
trong dung mdéi khong phan tmg, nhu 1,2-dicloetan, & nhiét 49, nhu 120-130°C, vi du
trong thiét bi phan tmg vi séng, tao ra 3-(dugc thé)-4-amino-5-flo-6-clopicolinat c6 cong
thirc (XIV), trong d6 R 13 alkyl, alkenyl, alkynyl, haloaikenyl va alkylthio (phan tmg c5).
Theo c4ch khac, 3-iot-4-amino-5-flo-6-clopicolinat ¢é cong thirc (XIII) ¢ thé dugc phan
{rng v6i xeri carbonat va lugng xtc tac cia ca ddng(l) iodua va 1,10-phenanthrolin trong
st ¢6 mit cia dung méi phan cuc nhudng proton, nhu rugu metylic, & nhiét do, nhu
65°C, dé thu dugc axit 3-(dugc thé)-4-amino-5-flo-6-clopicolinic ¢é cong thire (XIV),
trong d6 R* 13 alkoxy hodc haloalkoxy (phan tmg i,), c¢6 thé dugc este hoa thanh metyl
este, vi du bing phéan Gng véi hydro clorua (khi) va ruou metylic & nhiét d6 50°C (phan
g j;). 3-(duoc thé)-4-amino-5-flo-6-clopicolinat c6 cong thirc (XIV) cé thé duoc bién
d6i thanh 4-amino-6-duge thé-picolinat cé cong thirc (I-B), trong d6 Ar 13 nhu dugc dinh
nghia trong ban mo ta, thong qua phan tng ghép cdp Suzuki véi axit boronic hodc este
boronic, trong sy c6 mit cia bazo, nhu kali florua, va chdt xuc tac, nhu
bis(triphenylphosphin)-paladi(Il) diclorua, trong hon hop dung méi phan cuc nhudng
proton, nhu axetonitril-nuéc, & nhiét dg, nhu 110°C, vi du trong thiét bi phan Ung vi song
(phan ng a;).

Theo cach khac, 4-amino-5-flo-6-clopicolinat c6 cong thire (XII) c6 thé dugc bién
ddi thanh 4-amino-5-flo-6-dugc thé-picolinat c6 cong thirc (XV), trong d6 Ar 13 nhu
dugc dinh nghia trong ban mo ta, thong qua phan tng ghép cidp Suzuki véi axit boronic
hodc este boronic, trong su c6 mdt cua bazo, nhu kali florua, va chit xuc tac, nhu
bis(triphenylphosphin)-paladi(Il) diclorua, trong hdn hop dung méi phan cuc nhudng
proton, nhu axetonitril-nude, & nhiét 4§, nhu 110°C, vi du trong thiét bi phén g vi séng
(phéan tng ay). 4-amino-5-flo-6-dugc thé-picolinat c6 cong thire (XV) cb thé duoc bién
ddi thanh 3-iot-4-amino-5-flo-6-dugc thé-picolinat ¢ cong thirc (XVI) théng qua phan
g véi thube thir iot, nhu axit periodic va iot, trong dung mdi phan cuc nhudng proton,
nhu ruou metylic (phan Gng by). Phan tng ghép cép Stille gifta 3-iot-4-amino-5-flo-6-
duoc thé-picolinat c6 cong thirc (XVI) véi thiéc hydrua, nhu tributyl(vinyl)thiéc hydrua,
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trong su ¢6 mit cia chit xdc tic, nhu bis(triphenylphosphin)-paladi(Il) diclorua, trong
dung moi khong phan Gmg, nhu 1,2-dicloetan, & nhiét d§, nhu 120-130°C, vi du trong
thiét bi phan @ng vi séng, tao ra 3-(dugc thé)-4-amino-5-flo-6-dugc thé-picolinat c6 cong
thirc (I-B), trong d6 R? 13 alkyl, alkenyl, alkynyl, haloalkenyl va alkylthio (phén tmg cj).
Theo cach khac, 3-iot-4-amino-5-flo-6-dugc thé-picolinat c¢6 cong thirc (XVI) c6 thé
dugc phan Gng vo6i xeri carbonat va luong xuc tAc cia ca dong(I) iodua va 1,10-
phenanthrolin trong sy ¢c6 mat cia dung méi phan cuc nhudng proton, nhu ruou metylic,
& nhiét @6, nhu 65°C, dé thu dugc axit 3-(duoc thé)-4-amino-5-flo-6-dugc thé-picolinic
cé cong thuc (I-B), trong d6 R? 14 alkoxy hoic haloalkoxy (phén tmg i), c6 thé dugc este
héa thanh metyl este, vi du bang phan tng véi hydro clorua (khi) va rugu metylic, & nhiét
d6, nhu 50°C (phan tng j,).

So d6 III

NH; NH, NH,
F*K,T/L%,E by e " A ¢z hoge TE S
() o = T - 1L
PR S N ,«L SO~ i, san d6 thyc hién | AN O
Cl N ‘g/ Ci N Y iy sandotgcalen sy N I

o] : 0
X1t X1l X1V

NH. NHz
F.._\‘ A b, F«fz\ A ¢4 hoie
A \N»';‘?J*\F,Q»\ A NT \ﬂfo~,CH3 i, sau d6 thwc hién />
I
o . ©
XV XVl

Nhu dugc thé hién trong So dd IV, 4-axetamido-6-(trimetylstannyl)picolinat c6
cong thie (XVII) c6 thé dugc bién dbi thanh 4-axetamido-6-dugc thé-picolinat c6 cong
thirc (XVIII), trong d6 Ar 1a nhu duge dinh nghia trong ban mo ta, théng qua phan Ung
ghép cap Stille véi aryl bromua hodc aryl iodua, trong su ¢6 mét cua chét xuc tac, nhu
bis(triphenylphosphin)-paladi(Il) diclorua, trong dung moi, nhu 1,2-dicloetan, vi du &
nhiét d6 hdi luu (phan tng k). 4-amino-6-duge thé-picolinat c6 cong thirc (I-C), trong d6
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Ar 12 nhu duge dinh nghia trong ban md ta, ¢6 thé dugc tong hop tir 4-axetamido-6-dugc
thé-picolinat c¢6 cong thizc (XVIII) thong qua phuong phép khir bdo vé chuén, nhu khi

axit hydrocloric trong metanol (phan tng 1).

Sodé IV

Nhu duoc thé hién trong So d V, 2,4-diclo-5-metoxypyrimidin (XIX) c6 thé duge
bién dbi thanh 2.4-diclo-5-metoxy-6-vinylpyrimidin (XX) théng qua phan g v&i vinyl
magie bromua, trong dung méi phan cuc khéng nhudng proton, nhu tetrahydrofuran
(phan ng m). 2,4-diclo-5-metoxy-6-vinylpyrimidin (XX) c6 thé dugc bién ddi thanh 2,6-
diclo-5-metoxypyrimidin-4-carboxaldehyd (XXI) thong qua phan ung vé1 ozon, vi du
trong hén hgp dung méi diclometan:metanol (phan ng n). 2,6-diclo-5-metoxypyrimidin-
4-carboxaldehyd (XXI) c6 thé duoc bién dbi thanh metyl 2,6-diclo-5-metoxypyrimidin-4-
carboxylat (XXII) thong qua phan Ung véi brom, vi du trong h6n hop dung mbi
metanol:nude (phan tng o). Metyl 2,6-diclo-5-metoxypyrimidin-4-carboxylat (XXII) c6
thé dugc bién dbi thanh metyl 6-amino-2-clo-5-metoxypyrimidin-4-carboxylat (XXIII)
théng qua phan Gng véi amoniac (vi du 2 duong luong) trong dung moéi, nhu DMSO
(phan tmg p). Cudi cung, 6-amino-2-dugc thé-5-metoxypyrimidin-4-carboxylat c6 cong-
thire (I-D), trong d6 Ar 1a nhu dugc dinh nghia trong ban mo ta, co thé dugc didu ché
thong qua phan Gng ghép cdp Suzuki v6i axit boronic hodc este boronic, véi 6-amino-2-
clo-5-metoxypyrimidin-4-carboxylat (XXIII), trong su c6 mét clua bazo, nhu kali florua,
va chét xuc tac, nhu bis(triphenylphosphin)-paladi(Il) diclorua, trong hén hop dung méi
phéan cuc nhuong proton, nhu axetonitril-nuéce, ¢ nhiét 49, nhu 110°C, vi du trong thiét bi

phan ung vi séng (phan ing as).
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Hop chét ¢6 cong thirc I-A, I-B, I-C, va I-D duge didu ché béng cac quy trinh nay,
¢6 thé dugc thu nhan bang cac phuong phap théng thudng va tinh ché bang cac quy trinh
chudn, nhu bing phuong phép tai két tinh hodc sic ky. Hop chit ¢ cong thire (I) c6 thé
duogc diu ché tir hop chit co cong thic I-A, I-B, I-C, va I-D bang cac phuong phép

chuén d3 biét trong linh vuc nay.
Ché phdm va phuong phéap theo sang ché

Theo mot sé phuong an, hop chat theo sang ché duoc sir dung trong hdn hop chira
luong hitu hidu diét c¢6 cta hop chit ndy cling véi it nhat mot chit mang hoic chét bd trg
néng dung. Chit mang hoic chit bb tro thich hop cin khong ddc v6i cac cy trong co gia
tri, dac biét & néng d6 st dung khi bon ché pham theo séng ché dé kiém soat c6 dai co
chon loc vé6i su c6 mit cia cdy trdng va/hoic khong phan tmg mot cach dang ké véi hop
chét theo sang ché hoic cac thanh phan con lai ciia ché phdm. Cac hén hop nay co thé
dugc didu ché dé dua truc tiép vao c¢o dai hodc vung sinh truéng cia chung hoic co thé &
dang ché phim dam dic hodc ché phdm thudng duge pha lodng bang chit mang va chit
bd trg bd sung trude khi st dung. Céc hdn hop nay cé thé & dang ran, vi du bot ric, thudc

cbm, thudéc com cé thé phan tan trong nude, hodc bot hut am, hodc dang 16ng, vi du ché
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phém dam dic c6 thé nhil héa, dung dich, nhii tuong hoic hdn dich. Céc hdn hop nay
ciing c6 thé dugc didu ché dudi dang hdn hop so bd hoic hdn hop tron trong binh.

Chét mang va chét b trg nong dung thich hop dé diéu ché ché pham hdn hop diét
c6 theo sang ché 13 da biét trong linh vuc ndy. Vi du v& cac chat bd trg ndy bao gdm,
nhung khong chi giéi han &, diu thuc vat ddm dic (dau khoang (85%) + chét nhii héa
(15%)); nonylphenol etoxylat; mudi amoni bac bén ciia benzylcocoalkyldimetyl; hdn hop
hydrocarbon dau mo, alkyl este, axit hitu co va chét hoat dong bé mit dang anion; Cy-Cy;
alkylpolyglycosit; rugu phosphat etoxylat; rugu bac mét tu nhién (C,,-Ci6) etoxylat;
copolyme khbi cia di-sec-butylphenol EO-PO; polysiloxan-metyl cap; nonylphenol
etoxylat v urea amoni nitrat; ddu hat metyl hoa dugc nhii hoa; rugu tridexylic (tdng hop)

etoxylat (8EQ); amin etoxylat tir m& bo (15 EO); PEG(400) dioleat-99.

Chit mang dang 1dng c¢6 thé duoc st dung theo sang ché bao gdm nuée va dung
mdi hitu co. Dung mdi hitu co bao gbm, nhung khong chi gi6i han &, phan cit dau mé
hoic hydrocarbon nhu diu khoang, dung méi thom, dau parafin va diu twong tir; dau
thue vat nhu dau dau tuong, dau hat cai, dau oliu, dau thau du, du hat huéng duong,
dau dira, dau ngo, dau hat bong, du hat lanh, ddu co, dau lac, dau cdy rum, dau ving,
déur tung va dau tuong tir; este cua cac dAu thuc vat néu trén; este cta ruou don chirc hodc
ruou hai chire, rugu ba chire hodc rrgu da chirc mach nga"m khac (chtra tir 4 dén 6 nhom
hydroxy), nhu 2-etyl hexyl stearat, n-butyl oleat, isopropyl myristat, propylen glycol
dioleat, di-octyl suxcinat, di-butyl adipat, di-octyl phtalat va este twong tu; este cia axit
caborxylic don chirc, axit carboxylic hai chirc va axit carboxylic da chirc va este twong
tu. Vi du vé dung mdi hitu co cu thé bao gé)m toluen, xylen, naphta dau mo, dau thuc vat,
axeton, metyl etyl keton, xyclohexanon, tricloetylen, percloetylen, etyl axetat, amyl
axetat, butyl axetat, propylen glycol monometyl ete va dietylen glycol monometyl ete,
rrou metylic, rugu etylic, rugu isopropylic, rugu amylic, etylen glycol, propylen glycol,
glyxerin, N-metyl-2-pyrolidinon, N,N-dimetyl alkylamit, dimetyl sulfoxit, dung dich phén
bon va dung méi twong ti. Theo mdt s6 phuwong an, nuée duge st dung 1am chit mang dé

pha lodng cac ché pham dam dic.

Chat mang dang rin thich hop bao gbm talc, dt sét pyrophilit, silic oxit, d4t sét

attapulgit, dét sét cao lanh, d4 tao cat, da pha‘in, d4t diatomit, d4 voi, canxi carbonat, dat
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sét bentonit, dit tdy mau, v hat bong, bt lia my, bot ddu twong, d4 bot, bot gd, bot vo

qué 6c ché, lignin, xenluloza va chit mang twong tu.

Theo mét sb phuong 4n, ché phdm theo sang ché con chira mét hodc nhiéu chit
hoat dong bé mat. Theo mot sd phuong 4n, chit hoat dong bé miat nay dugc st dung
trong ca ché phim dang ran 13n ché phim dang 16ng, vi du chit hoat déng bé mat duoc
pha loang v6i chét mang trude khi st dung. Chét hoat dong bé& mat c¢6 thé 13 chéat hoat
dong bé mit dang anion, chét hoat dong bé mat dang cation hodc chét hoat dong bé mat
dang khong ion va c6 thé duoc sit dung 13m chét nhii héa, chit 1am 4m, chit giy thim 6n
dinh, hodc cho cac muc dich khac. Chat hoat dong bé mit c6 thé duoc sir dung trong ché
phim theo sang ché duwoc md ta trong tai liéu: McCutcheon’s Detergents and Emulsifiers
Annual, MC Publishing Corp., Ridgewood, New Jersey, 1998, va Encyclopedia of
Surfactants, Vol. I-1II, Chemical Publishing Co., New York, 1980-81. Vi du chit hoat
dong bé mat bao gdm mudi alkyl sulfat, nhu dietanolamoni lauryl sulfat; mudi
alkylarylsulfonat, nhu canxi dodecxylbenzensulfonat; san phdm cong hop cua
alkylphenol va alkylen oxit, nhu nonylphenol-C;g etoxylat; sin phdm cong hop cia rugu
va alkylen oxit, nhu ruou tridexylic-Cjs etoxylat; xa phong, nhu natri stearat; mudi
alkylnaphtalen-sulfonat, nhu natri dibutylnaphtalensulfonat; dialkyl este cia mudi
sulfosuxcinat, nhu natri di(2-etylhexyl) sulfosuxcinat; sorbitol este, nhu sorbitol oleat;
amin bac bén, nhu lauryl trimetylamoni clorua; polyetylen glycol este ciia axit béo, nhur
polyetylen glycol stearat; copolyme khdi ciia etylen oxit va propylen oxit; mudi cta
monoalkyl phosphat este va dialkyl phosphat este; dau thuc vat hodc diu hat nhu dau dau
tuong, diu hat cai/dau cai dau, dau oliu, ddu thdu dau, dau hat huéng duong, dau dira,
dau ngo, dau hat bong, dau hat lanh, diu co, dau lac, dau cdy rum, dau vung, dau tung va

dau tuong tu; va este cua cac dau thuc vat néu trén, vi du metyl este.

Theo mot sb phuong 4n, cac chét mang nay, nhu dau thuc vat hodc dau hat va este
ctia chung, c6 thé duge st dung thay thé cho nhau duéi dang chit bd tro nong dung, chét
mang dang long hodc chét hoat dong bé mit.

Cac chét bd trg khac dugc sir dung trong ché phdm theo sang ché bao gbm chit
lam ting d6 tuong thich, chét chéng tao bot, chét tao phtec chelat, chét trung hoa va chét
dém, chét trc ché an mon, chit mau, chit thom, chit tdng kha ndng dan trai, chét trg thAm,

chét két dinh, chét phén tan, chét 1am dic, chit e ché sy dong dac, chét khang vi sinh vét
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va céc chét twong tu. Ché phdm theo sang ché ciing c6 thé chira cac thanh phan tuong
thich khéc, vi du chét diét cé khac, chit diéu hoa sinh trudng thuc vat, chat diét nAm, chét
diét con tring va cic chét trong tu va c6 thé duoc diéu ché véi dung dich phan bén hozc
phan bén dang rn, dic biét 13 chit mang dang phan bon nhu amoni nitrat, urea va céac

chat twong tu.

Ham luong cia cac hoat chét trong ché pham diét c6 theo sang ché nim trong
khoang tir 0,001% dén 98% khéi luong. Thong thudng, ham luong ciia cac hoat chét
trong ché phim theo sang ché nim trong khoang tir 0,01% dén 90% khéi lugng. Trong
ché phim dam dic, ham luong hoat chit nim trong khoang tir 5% dén 98% khéi luong,
t6t hon néu ndm trong khoang tir 10% dén 90% khéi lugng. Théng thuong, ché phim
theo sang ché dugc pha lodng v6i chit mang tro, nhu nuée trude khi st dung. Thong
thuong, ché phdm di dugc pha 1o?1ng dugc dua vao cd dai hodc vung sinh truéng cua
ching & ham luong hoat chit nam trong khoang tir 0,0001% dén 1,0% khéi luong, tdt
hon néu ndm trong khoang 0,001% dén 0,05% khéi lugng

Ché phim theo séng ché c6 thé dugc dwa vao co dai hodc ving sinh truéng ctia né
bang cach st dung mdy ric vao dt thong thuomg hodc may ric tir trén cao, binh xit va
may gieo hat, bing cach bd sung vao hé thdng thity loi hoic kénh muong va bang cac

phwong phap thong thudong da biét trong linh vuc nay.

Theo mdt s6 phuong an, hop chat va ché pham theo sang ché dugc dua vao sau
khi thyc vat ndy mam, trude khi thuc vat ndy mam, bén vao rudng lia ngdp nudc hodc

khoi nuéce (vi du ao, ho, sudi) hodc dot chay.

Theo mot s6 phuong 4n, hop chat va ché phim theo séng ché dugc str dung dé
kiém so4t c6 dai & ving trdng cdy, bao gdm nhung khong chi gi6i han & vuon chanh,
vudn téo, vudn cao su, vudn trdng cdy 14y dau, vuon co, rimg 14m nghiép, rudng laa gieo
sa théng, rudng lua vu chiém va rudng lua céy béng cach gieo ma, rudng lia my, rudng
lua mach, rudng yén mach, rudng Iia mach den, rudng lua mién, rudng ngd/rudng bép,
dbng cd, bii co, bii chin gia siic, ving d4t trdng, thim co, vudn cdy va vuon nho, vudn
cay thuy sinh, hodc hang ciy, ciing nhu vung khéng canh tac, vi du vung quén ly thdm

thuc vat cong nghiép hoic ving 16 giéi. Theo mot sé phuong an, hop chat va ché pham
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theo sang ché duoc st dung dé kiém soat thuc vat than gS, co 14 rong, cé hoa thao, hodc
co lac.

Theo mét sb phuong 4n, hop chét va ché phim theo sang ché duge st dung dé
kiém soat thuc vat khong mong mubn & rudng lia. Theo mot sb phuong 4n, thuc vt
khong mong mudn 13 Brachiaria platyphylla (Groseb.) Nash (co tin hidu 14 rong,
BRAPP), Digitaria sanguinalis (L.) Scop. (c6 tuc hinh, DIGSA), Echinochloa crusgalli
(L.) P. Beauv. (cé 16ng vuc nuée, ECHCG), Echinochloa colonum (L.) LINK (co 16ng
vuc dong, ECHCO), Echinochloa oryzoides (Ard.) Fritsch (co 16ng vuc nudc diu mua,
ECHOR), Echinochloa oryzicola (Vasinger) Vasinger (c6 16ng vuc nudc cubi mua,
ECHPH), Ischaemum rugosum Salisb. (co0 mat u, ISCRU), Leptochloa chinensis (L.)
Nees (c6 duodi phung, LEFCH), Leptochloa fascicularis (Lam.) Gray (c6 long co,
LEFFA), Leptochloa panicoides (Presl.) Hitchc. (cé 16ng ¢d0 Amazon, LEFPA), Panicum
dichotomiflorum (L.) Michx. (c6 k&, PANDI), Paspalum dilatatum Poir. (cd ding,
PASDI), Cyperus difformis L. (cé lac md, CYPDI), Cyperus esculentus L. (cd gu an,
CYPES), Cyperus iria L. (cb lac r4n, CYPIR), Cyperus rotundus L. (cd giu, CYPRO),
loai Eleocharis (ELOSS), Fimbristylis miliacea (L.) Vahl (c6 chic, FIMMI),
Schoenoplectus juncoides Roxb. (c6i giti bic, SCPIU), Schoenoplectus maritimus L. (co
lac com, SCPMA), Schoenoplectus mucronatus L. (co hén nhon, SCPMU), loai
Aeschynomene (rat dai, AESSS), Alternanthera philoxeroides (Mart.) Griseb. (c6 déu,
ALRPH), Alisma plantagoaquatica L. (md @ nuée, ALSPA), lodi Amaranthus, (rau dén
va rau gién, AMASS), Ammannia coccinea Rottb. (mii ché hoa d6, AMMCO), Eclipta
alba (L.) Hassk. (co nho ndi, ECLAL), Heteranthera limosa (SW.) Willd./Vahl (luc binh
hoa tring, HETLI), Heteranthera reniformis R. & P. (cé mi dé 14 tron, HETRE),
Ipomoea hederacea (L.) Jacq. (ciy bim bim biéc, IPOHE), Lindernia dubia (L.) Pennell
(mdn dat trau, LIDDU), Monochoria korsakowii Regel & Maack (rau mac bao,
MOOKA), Monochoria vaginalis (Burm. F.) C. Presl ex Kuhth (rau méac bao, MOOVA),
Murdannia nudiflora (L.) Brenan (trai hoa trin, MUDNU), Polygonum pensylvanicum L.
(c6 cay Pennsylvania, POLPY), Polygonum persicaria L. (nghé bun, POLPE),
Polygonum hydropiperoides Michx. (nghé hoa tring, POLHP), Rotala indica (Willd.)
Koehne (vay 6c An D6, ROTIN), loai Sagittaria (rau mac tron, SAGSS), Sesbania
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exaltata (Raf)) Cory/Rydb. Ex Hill (ciy gai ddu hoa vang, SEBEX), hoic Sphenoclea
zeylanica Gaertn. (co phong, SPDZE).

Theo mét sé phuong 4n, hop chat va ché phadm theo sang ché duoc sir dung dé
kiém soat thuc vat khong mong muén & rudng ngii cde. Theo mot sd phuong 4n, thue vat
khong mong mubn 13 Alopecurus myosuroides Huds. (cé den, ALOMY), Apera
spicaventi (L.) Beauv. (co gi6, APESV), Avena fatua L. (yén mach hoang di, AVEFA),
Bromus tectorum L. (¢ tudc mach, BROTE), Lolium multiflorum Lam. (cd mach den,
LOLMU), Phalaris minor Retz. (cd hoang yén hat nhé, PHAMI), Poa annua L. (co Xanh
nhét nién, POANN), Setaria pumila (Poir.) Roemer & J.A. Schultes (cé dudi cdo mau
vang, SETLU), Setaria viridis (L.) Beauv. (c6 dudi cdo mau xanh, SETVI), Cirsium
arvense (L.) Scop. (cdy ké ddng, CIRAR), Galium aparine L. (ciy van vuong, GALAP),
Kochia scoparia (L.) Schrad. (ciy bui ltra, KCHSC), Lamium purpureum L. (cAy tim ma
tim, LAMPU), Matricaria recutita L. (cdy cam tic, MATCH), Matricaria matricarioides
(Less.) Porter (c6 dita, MATMT), Papaver rhoeas L. (cAy hdéng anh, PAPRH),
Polygonum convolvulus L. (nghé than quén, POLCO), Salsola tragus L. (ciy ké Nga,
SASKR), Stellaria media (L.) Vill. (cay anh thao, STEME), Veronica persica Poir. (cay
thuy cu, VERPE), Viola arvensis Murr. (cay hoa tim moc & dé)ng rudng, VIOAR), hodc
Viola tricolor L. (hoa buédm mau tim hoang da, VIOTR).

Theo mot sb phuong 4an, hop chét va ché phdm theo sang ché duoc sir dung dé
kiém so4t thuc vt khéng mong mudn & bii tha gia sic va dong cd. Theo mdt s6 phuong
an, thyc vat khong mong mubdn 12 Ambrosia artemisiifolia L. (c6 phin huong, AMBEL),
Cassia obtusifolia (ciy mudng, CASOB), Centaurea maculosa auct. non Lam. (ciy xa
ctc, CENMA), Cirsium arvense (L.) Scop. (ciy ké ddng, CIRAR), Convolvulus arvensis
L. (cay Bim bim, CONAR), Euphorbia esula L. (dai kich, EPHES), Lactuca serriola
L./Torn. (rau diép gai, LACSE), Plantago lanceolata L. (cAy ma & mili gido, PLALA),
Rumex obtusifolius L. (chut chit 14 rong, RUMOB), Sida spinosa L. (cé bai, SIDSP),
Sinapis arvensis L. (cdy mu tac hoang da, SINAR), Sonchus arvensis L. (rau diép troi,
SONAR), loai Solidago (cdy hoang anh, SOOSS), Taraxacum officinale G.H. Weber ex
Wiggers (cay bd cong anh, TAROF), Trifolium repens L. (c6 ba 14, TRFRE), hoic Urtica
dioica L. (cAy tAm ma, URTDI).
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Theo mét sb phuong an, hop chét vi ché phdm theo sang ché dugc sit dung dé
kim soét thuc vat khong mong mudn & hang ciy. Theo mot s6 phuong 4n, thuc vat
khéng mong mudn 13 Alopecurus myosuroides Huds. (cé den, ALOMY), Avena fatua L.
(yén mach hoang d3, AVEFA), Brachiaria platyphylla (Groseb.) Nash (c6 tin hiéu 14
rong, BRAPP), Digitaria sanguinalis (L.) Scop. (c6 tic hinh, DIGSA), Echinochloa
cfusgalli (L.) P. Beauv. (cé 16ng virc nuée, ECHCG), Echinochloa colonum (L.) Link (c6
16ng virc ddng, ECHCO), Lolium multiflorum Lam. (c6 mach den, LOLMU), Panicum
dichotomiflorum Michx. (c6 k&, PANDI), Panicum miliaceum L. (c6 ké hoang da,
PANMI), Setaria faberi Herrm. (cd dudi céo khéng 16, SETFA), Setaria viridis (L.)
Beauv. (c6 dudi cdo mau xanh, SETVI), Sorghum halepense (L.) Pers. (lGa mién 1ép,
SORHA), Sorghum bicolor (L.) Moench ssp. Arundinaceum (lua mién ngot, SORVU),
Cyperus esculentus L. (cé giu an, CYPES), Cyperus rotundus L. (cd giu, CYPRO),
Abutilon theophrasti Medik. (cAy hoan tién, ABUTH), loai Amaranthus (rau dén va rau
gién, AMASS), Ambrosia artemisiifolia L. (c6 phin huong, AMBEL), Ambrosia
psilostachya DC. (c6 phén huong hoang di, AMBPS), Ambrosia trifida L. (cd phén
hwong khéng 16, AMBTR), Asclepias syriaca L. (cAy hoa buém, ASCSY), Chenopodium
album L. (cdy rau mudi, CHEAL), Cirsium arvense (L.) Scop. (ciy ké ddng, CIRAR),
Commelina benghalensis L. (thai 1ai 16ng, COMBE), Datura stramonium L. (ca doc dugc
than lun DATST), Daucus carota L. (ca 16t hoang d3, DAUCA), Euphorbia heterophylla
L. (c6 mi, EPHHL), Erigeron bonariensis L. (ctc la nhap, ERIBO), Erigeron canadensis
L. (cAy ngai hoang di, ERICA), Helianthus annuus L. (cdy huéng duong, HELAN),
Jacquemontia tamnifolia (L.) Griseb. (cdy bim bim tim, IAQTA), Ipomoea hederacea
(L.) Jacq. (cay bim bim biée, IPOHE), Ipomoea lacunosa L. (cy bim bim tring, IPOLA),
Lactuca serriola L./Tomn. (rau diép gai, LACSE), Portulaca oleracea L. (rau sam,
POROL), Sida spinosa L. (c6 bai, SIDSP), Sinapis arvensis L. (mu tac hoang da,
SINAR), Solanum ptychanthum Dunal (cdy lu lu duc, SOLPT), hodc Xanthium
strumarium L. (ciy ké diu ngua, XANST).

Theo mét sé phuong 4n, liéu lwong phun nim trong khoang tir 1 d&n 4.000g/ha
duoc sir dung sau nay mam. Theo mot s6 phuong an, liéu luong phun nam trong khoang

tir 1 dén 4.000g/ha dugc sit dung truéc ndy mam.
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Theo mdt s phuong an, hop chét, ché phim, va phuong phap theo sang ché duoc
str dung két hop véi mot hodc nhidu chit diét cé khac dé kiém so4t nhiéu thuc vat khong
mong mudn. Khi sir dung két hop véi cac chét diét cé khac, hop chit theo sang ché c6
thé dugc diéu ché vai cac chat diét co khac, tron trong binh v&i cac chit diét ¢ khac
hodc dua vao ludn phién véi céac chét diét co khac. Mot sb chét diét cd c6 thé duge sir
dung két hop véi hop chét theo sang ché bao gdm: 4-CPA, 4-CPB, 4-CPP, 2,4-D, mudi
cholin cua 2,4-D, 2,4-D este va amin, 2,4-DB, 3,4-DA, 3,4-DB, 2,4-DEB, 2,4-DEP, 3,4-
DP, 2,3,6-TBA, 2,4,5-T, 2,4,5-TB, axetochlor, acifluorfen, aclonifen, acrolein, alachlor,
allidochlor, alloxydim, riou allylic, alorac, ametridion, ametryn, amibuzin, amicarbazon,
amidosulfuron, aminoxyclopyrachlor, aminopyralid, amiprofos-metyl, amitrol, amoni
sulfamat, anilofos, anisuron, asulam, atraton, atrazin, azafenidin, azimsulfuron,
aziprotryne, barban, BCPC, beflubutamit, benazolin, bencarbazon, benfluralin,
benfuresate, bensulfuron-metyl, bensulid, benthiocarb, bentazon-natri, benzadox,
benzfendizon, benzipram, benzobixyclon, benzofenap, benzofluor, benzoylprop,
benzthiazuron, bixyclopyron, bifenox, bilanafos, bispyribac-natri, borax, bromacil,
brombonil, brombutid, bromfenoxim, bromxynil, brompyrazon, butachlor, butafenacil,
butamifos, butenachlor, buthidazol, buthiuron, butralin, butroxydim, buturon, butylat, axit
cacodylic, cafenstrol, canxi clorat, canxi xyanamit, cambendichlor, carbasulam,
carbetamit, carboxazol, chlorprocarb, carfentrazon-etyl, CDEA, CEPC, chlometoxyfen,
chloramben, chloranocryl, chlorazifop, chlorazin, chlorbromuron, chlorbufam,
chloreturon, chlorfenac, chlorfenprop, chlorflurazol, chlorflurenol, chloridazon,
chlorimuron, chlornitrofen, clopon, clotoluron, cloxuron, cloxynil, chlorpropham,
chlorsulfuron, chlorthal, chlorthiamit, cinidon-etyl, cinmetylin, cinosulfuron, cisanilit,
clethodim, cliodinat, clodinafop-propargyl, clofop, clomazon, clomeprop, cloprop,
cloproxydim, clopyralid, cloransulam-metyl, CMA, ddng sulfat, CPMF, CPPC, credazin,
cresol, cumyluron, cyanatryn, cyanazin, xycloat, xyclosulfamuron, xycloxydim, cycluron,
cyhalofop-butyl, cyperquat, cyprazin, cyprazol, cypromid, daimuron, dalapon, dazomet,
delachlor, desmedipham, desmetryn, di-allate, dicamba, dichlobenil, dichloralurea,
dichlormate, dichlorprop, dichlorprop-P, diclofop, diclosulam, diethamquat, diethatyl,
difenopenten, difenoxuron, difenzoquat, diflufenican, diflufenzopyr, dimefuron,

dimepiperate, dimethachlor, dimethametryn, dimethenamit, dimethenamit-P, dimexano,
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dimidazon, dinitramin, dinofenat, dinoprop, dinosam, dinoseb, dinoterb, diphenamit,
dipropetryn, diquat, disul, dithiopyr, diuron, DMPA, DNOC, DSMA, EBEP, eglinazin,
endothal, epronaz, EPTC, erbon, esprocarb, ethalfluralin, ethbenzamit, ethametsulfuron,
ethidimuron, ethiolate, ethobenzamit, etobenzamit, ethofumesate, etoxyfen,
etoxysulfuron, etinofen, etnipromid, etobenzanid, EXD, fenasulam, fenoprop,
fenoxaprop, fenoxaprop-P-etyl, fenoxaprop-P-etyl + isoxadifen-etyl, fenoxasulfone,
fenteracol, fenthiaprop, fentrazamit, fenuron, sat (II) sulfat, flamprop, flamprop-M,
flazaulfuron, florasulam, ﬂﬁazifop, fluazifop-P-butyl, fluazolate, flucarbazon,
flucetosulfuron, fluchloralin, flufenacet, flufenican, flufenpyr-etyl, flumetsulam,
flumezin, flumiclorac-pentyl, flumioxazin, flumipropyn, fluometuron, flodifen,
floglycofen, flomidine, flonitrofen, fluothiuron, flupoxam, flupropacil, flupropanat,
flupyrsulfuron, fluridone, flurochloridone, fluroxypyr, flurtamone, fluthiacet, fomesafen,
foramsulfuron, fosamin, furyloxyfen, glufosinat, glufosinat-amoni, glyphosat, halosafen,
halosulfuron-metyl, haloxydine, haloxyfop-metyl, haloxyfop-P-metyl, halauxifen-metyl,
hexacloaxeton, hexaflurate, hexazinon, imazamethabenz, imazamox, imazapic, imazapyr,
imazaquin, imazethapyr, imazosulfuron, indanofan, indaziflam, iotbonil, iotmetan,
iotsulfuron, iofensulfuron, ioxynil, ipazin, ipfencarbazon, iprymidam, isocarbamit, isocil,
isomethiozin, isonoruron, isopolinat, isopropalin, isoproturon, isouron, isoxaben,
isoxachlortole, isoxaflutole, isoxapyrifop, karbutilat, ketospiradox, lactofen, lenacil,
linuron, MAA, MAMA, MCPA, este va amin, MCPA-thioetyl, MCPB, mecoprop,
mecoprop-P, medinoterb, mefenacet, mefluidid, mesoprazin, mesosulfuron, mesotrione,
metam, metamifop, metamitron, metazachlor, metazosulfuron, metflurazon,
methabenzthiazuron, methalpropalin, methazol, methiobencarb, methiozolin, methiuron,
methometon, methoprotryne, metyl bromua, metyl isothioxyanat, metyldymron,
metobenzuron, metobromuron, metolachlor, metosulam, metoxuron, metribuzin,
metsulfuron, molinate, monalide, monisouron, axit monocloaxetic, monolinuron,
monuron, morfamquat, MSMA, naproanilit, napropamit, napropamit-M, naptalam,
neburon, nicosulfuron, nipyraclofen, nitralin, nitrofen, nitrofluorfen, norflurazon,
noruron, OCH, orbencarb, ortho-diclobenzen, orthosulfamuron, oryzalin, oxadiargyl,
oxadiazon, oxapyrazon, oxasulfuron, oxaziclomefon, oxyfluorfen, paraflufen-etyl,

parafluron, paraquat, pebulat, axit pelargonic, pendimethalin, penoxsulam,
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pentaclophenol, pentanochlor, pentoxazon, perfluidone, pethoxamit, phenisopham,
phenmedipham, phenrﬁedipham—etyl, phenobenzuron, phenylthly ngan axetat, picloram,
picolinafen, pinoxaden, piperophos, kali arsenit, kali azit, kali xyanat, pretilachlor,
primisulfuron-metyl, procyazin, prodiamin, profluazol, profluralin, profoxydim,
proglinazin, prohexadion-canxi, prometon, prometryn, propachlor, propanil,
propaquizafop, propazin, propham, propisoéhlor, propoxycarbazon, propyrisulfuron,
propyzamit, prosulfalin, prosulfocarb, prosulfuron, proxan, prynachlor, pydanon,
pyraclonil, pyraflufen, pyrasulfotole, pyrazogyl, pyrazolynat, pyrazosulfuron-etyl,
pyrazoxyfen, pyribenzoxim, pyributicarb, pyriclor, pyridafol, pyridat, pyriftalid,
pyriminobac, pyrimisulfan, pyrithiobac-metyl, pyroxasulfone, pyroxsulam, quinclorac,
quinmerac, quinoclamin, quinonamit, quizalofop, quizalofop-P-etyl, rhodethanil,
rimsulfuron, saflufenacil, S-metolachlor, sebuthylazin, secbumeton, setoxydim, siduron,
simazin, simeton, simetryn, SMA, natri arsenit, natri azit, natri clorat, sulcotrion,
sulfallat, sulfentrazon, sulfometuron, sulfosat, sulfosulfuron, axit sulfuric, sulglycapin,
swep, TCA, tebutam, tebuthiuron, tefuryltrion, tembotrion, tepraloxydim, terbacil,
terbucarb, terbuchlor, terbumeton, terbuthylazin, terbutryn, tetrafluron, thenylchlor,
thiazafluron, thiazopyr, thidiazimin, thidiazuron, thiencarbazon-metyl, thifensulfuron,
thiobencarb, tiocarbazil, tioclorim, topramezon, tralkoxydim, triafamon, tri-allat,
triasulfuron, triaziflam, tribenuron, tricamba, triclopyr este va amin, tridiphan, trietazin,
trifloxysulfuron, trifluralin, triflusulfuron, trifop, trifopsim, trihydroxytriazin, trimeturon,

tripropindan, tritac, tritosulfuron, vernolat va xylachlor.

Hop chit va ché phdm theo sang ché c6 thé dugc sir dung két hop v6i chat an toan
diét co6 d3 biét, nhu benoxacor, benthiocarb, brassinolid, cloquintocet (vi du mexyl),
cyometrinil, daimuron, dichlormid, dixyclonon, dimepiperat, disulfoton, fenchlorazol-
etyl, fenclorim, flurazol, fluxofenim, furilazol, harpin protein, isoxadifen-etyl, mefenpyr-
dietyl, MG 191, MON 4660, naphtalic anhydrit (NA), oxabetrinil, R29148 va amit N-

phenylsulfonylbenzoat dé cai thién d6 chon loc ctia ching.

Hop chit, ché phim, va phudng phap theo sang ché c6 thé duoc sir dung dé kiém
soét thuc vat khong mong mudn trén ving trdng ciy c6 kha ning chdng chiu glyphosat,
ving trong ciy c6 kha ning chdng chiu glufosinat, ving tréng ciy c6 kha ning chéng

chiu dicamba, ving trdng cdy c¢6 kha ning chdng chiu phenoxy auxin, ving trong ciy c6
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kha niang chéng chiu pyridyloxy auxin, ving trdng cdy c6 kha ning chdng chiu
aryloxyphenoxypropionat, ving trong ciy c6 kha ning chéng chiu chit tc ché axetyl
CoA carboxylaza, ving trong ciy c6 kha ning chéng chiu imidazolinon, ving tréng cay
c¢6 kha ning chéng chiu chit Gc ché axetolactat synthaza, ving trdng cay c6 kha ning
chéng chiu chét @c ché 4-hydroxyphenyl-pyruvat dioxygenaza, ving tréng cay c6 kha
ning chéng chiu chét Gc ché protoporphyrinogen oxidaza, Vﬁng trdng cdy c6 kha ning
chéng chiu triazin, va ving trong cdy c6 kha ning chéng chiu bromxynil (bao gdm,
nhung khoéng chi gi6i han ¢, rudng ddu tuong, rudng bong, rli(f)ng cai/cai dau, ruéng lua,
rudng ngll cbe, rudng ngd, tham cb, v.v), két hop véi glyphosat, glufosinat, dicamba,
phenoxy auxin, pyridyloxy auxin, aryloxyphenoxypropionat, chit @c ché axetyl CoA
carboxylaza, imidazolinon, chit trc ché axetolactat synthaza, chit wc ché 4-
hydroxyphenyl-pyruvat dioxygenaza, chit irc ché protoporphyrinogen oxidaza, triazin, va
bromxynil. Ché phdm va phuong phép theo sang ché c6 thé duoc sir dung dé kiém soat
thuc vat khéng mong mubn & viing trdng cay trdng ¢ nhidu tinh trang hoic t6 hop tinh

trang khang nhidu cht diét c6 hodc chit diét co c6 nhiéu co ché tac dung.

Hop chéit va ché phadm theo sang ché c6 thé dugc st dung dé kiém soét co dai
khang hodc chéng chiu chit diét 6. Vi du vé co dai khéng hodc chéng chiu chét diét co,
bao gdm nhung khong chi gi6i han & cac loai c6 kha ning khang hoic chéng chiu chét tc
ché axetolactat synthaza, chit tc ché hé théng quang hoa II, chat ¢ ché axetyl CoA
carboxylaza, auxin tdng hop, chit @c ché hé théng quang héa I, chit we ché 5-
enolpyruvylshikimat-3-phosphat synthaza, chat (rc ché lip rap vi cAu trac hinh 6ng, chét
tre ché tdng hop lipit, chét trc ché protoporphyrinogen oxidaza, chét tic ché sinh tong ho'p
carotenoit, chét trc ché axit béo mach rét dai, chét Gc ché phytoen desaturaza, chét wrc ché
glutamin synthetaza, chdt tc ché 4-hydroxyphenyl-pyruvat-dioxygenaza, chét wc ché
giam phan, chét @c ché sinh téng hop xenluloza, chat diét cé c6 nhidu co ché tic dung
nhu quinclorac, va chit diét cé chua phan loai, nhu axit arylaminopropionic, difenzoquat,
endothall, va arsen hiru co. Vi du vé ¢6 dai khang hodc chéng chiu chét diét cé, bao g(‘A)m
nhung khéng chi gi6i han & cic lodi ¢ kha ning khang hoic chéng chiu nhiéu chét diét

¢, nhiéu hoa chat, chat diét co6 c6 nhi€u co ché tac dung.

Vi du thwe hién sing ché
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Céc phuong an néu trén va cac vi du sau chi nham muc dich minh hoa chira khong
giéi han pham vi ciia bd yéu cdu bao hd. Ngudi c6 hidu biét trung binh trong linh vuc ndy
s& hiéu ring cac cai bién, sir dung, hodc két hop véi ché phdm theo sang ché s& nim trong
pham vi va tinh thin ctia d6i twong yéu cau bao hd.

Quy trinh diéu ché cac hop chit trung gian

Quy trinh diéu ché 1: Metyl 4-amino-3,6-diclopicolinat (Hop chit trung gian chinh

A)
NH,
O
Cl N~ o<
0

Hop chit néu trén duoc didu ché theo phuong phap dugc mé ta trong tai liéu:

Fields et al., WO 2001051468 A1l.

Quy trinh diéu ché 2: Metyl 4-amino-3,6-diclo-5-flopicolinat (Hop chit trung gian
chinh B)

NH,
F | o -C

— (0]
Cl N ™~

Hop chit néu trén duoc didu ché theo phuong phap dugc mé ta trong tai lidu:
Fields et al., Tetrahedron Letters 2010, 51, 79-81.

Quy trinh diéu ché 3: 2,6-diclo-5-metoxy-4-vinyl pyrimidin
c

j

Cl N

|

B4 sung nho giot vinyl magie bromua 1M trong dung méi tetrahydrofuran (124g,
0,94mol) vao dung dich chia 2,6-diclo-5-metoxy pyrimidin (100g, 0,55mol) trong
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tetrahydrofuran khan trong 1 gio & nhiét d6 phong. Sau d6, hdn hop nay dugc khudy
trong 4 gio' & nhiét 4 phong. Lugng du thubc thir Grignard duoc loai bé bang cach bd
sung axeton (200mL) ddng thai hdn hop phan tng dugc duy tri & nhiét d6 nhd hon 20°C.
Sau d6, 2,3-diclo-5,6-dixyano-p-benzoquinon (DDQ; 151g, 0,67mol) dugc bd sung vio
ngay lap tirc va khudy qua dém. Chét ran mau vang duoc két tia ra. Chét rin nay duoc
loc va rira bing etyl axetat (500mL). Dich loc dugc cb trong didu kién 4p sudt giam va
hop chit thd thu duge dugc pha lodng véi etyl axetat (2L). Chéat ban rin mau den khong
hoa tan thu dugc dugc phéan tich bing cach loc bang etyl axetat. Hop chét nay tiép tuc
duge ¢b trong didu kién ap sudt giam dé thu dugc hop chit thd, ma duoc tinh ché bing
phwong phap sic ky c6t. Hop chit nay dugc rira giai véi etyl axetat & gradien ndng do
nim trong khoang tir 5% dén 10% trong hdn hop hexan d thu dugc hop chit mong mudn
(70g, 60%); nhiét 46 nong chay: 60-61°C; '"H NMR (CDCl) 6 3,99 (s, 3H), 5,85 (d, 1H),
6,75 (d, 1H), 6,95 (dd, 1H).

Quy trinh didu ché 4: 2,6-diclo-5-metoxy-pyrimidin-4-carbaldehyd

Cl |

N X C
/m/

Ci N |

O

Dung dich chua 2,6-diclo-5-metoxy-4-vinyl pyrimidin (50g, 0,24mol) trong
diclometan:metanol (4:1, 2L) dugc 1am lanh dén nhiét d6 -78°C. Khi ozon dugc suc vao
hdn hop phéan tng trong 5 gid. Phan (g duoc dimg bang dimetyl sulfit (50mL). Hon hop
nay duoc 1am 4m tir tir dén nhiét do phong va cd trong diéu kién ap sut giam & nhiét 4o
40°C dé thu duge hop chit mong muén (50,5g, 100%); phuong phép sic ky léng hidu
ning cao (HPLC; 85% axetonitril dugc dém bang 0,1% thé tich/thé tich axit axetic).

Quy trinh diéu ché 5: Metyl 2,6-diclo-5-metoxy-pyrimidin-4-carboxylat

Cl l
N~ ©
|
= O
Cl)\N ~
O
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Dung dich chta 2,6-diclo-5-metoxy-pyrimidin-4-carbaldehyd (50g, 0,24mol)
trong metanol (1 L) va nuéc (60mL) dugc didu ché. Natri bicarbonat (400g) dugc bd
sung vao dung dich nay. Dung dich brom 2M (192g, 1,2mol) trong metanol/nudc
(600mL, 9:1) dugc bd sung nhé giot vao dung dich pyrimidin nay trong 45 phit & nhiét
d6 0°C két hop khudy hdn hop. Hon hop nay duge tiép tuc khudy & ciing nhiét d6 trong 1
gidr. Sau d6, hdn hop nay dugc khudy & nhiét do phong trong 4 gio. Sau d6, hdn hop phan
tmg nay duoc khudy va két hop rét vao hdn hop chira bot nude da (2 L), natri bisulfit
(50g), va natri clorua (NaCl; 200g). H6n hop nay dugc chiét vdi etyl axetat (1 L x 2), va
16p hitu co thu gom duge dugc 1am khé bang natri sulfat va loc. Dung méi duge 1am bay
hoi trong diéu kién ap sut giam dé thu duoc hop chét dic, dugc hoa rin trong thoi gian

d2idé thu duoc hop chit mong mubn (50,8g, 87%); ESIMS m/z 238 ([M+H]").

Quy trinh diéu ché 6: Metyl 6-amino-2-clo-5-metoxy-pyrimidin-4-carboxylat
(Hop chét trung gian chinh C)

NH, |
N ©
|
= @]
Cl)\N ~
O

Dung dich chtta metyl 2,6-diclo-5-metoxy-pyrimidin-4-carboxylat (25g, 0,1mol)
va dimetyl sulfoxit (DMSO) duoc didu ché. B sung dung dich amoniac (2 duong lugng)
trong DMSO vao dung dich ndy & nhiét d6 nim trong khoang tir 0°C dén 5°C. Hdn hop
nay dwoc khudy & nhiét d6 nim trong khoang tir 0°C dén 5°C trong 10 dén 15 phut. Sau
d6, hdn hop nay duge pha loing véi etyl axetat, va chét rin thu dugc duge loc ra. Dich
loc etyl axetat dugc rira bing nudc mudi va lam kho bing natri sulfat. Sau khi c¢6 thu
duoc hop chét thd. Hop chit thd nay duoc khudy trong lugng t6i thiéu etyl axetat va loc
dé thu dugc hop chét tinh khiét. Mot phﬁn hop chét tinh khiét khac thu dugc tir dich loc,
sau khi ¢d, dugc tinh ché bing phuong phap sic ky nhanh dé thu dugc hop chit mong
muén (11g, 50%); nhiét d6 néng chay: 158°C; "H NMR (DMSO-dy) § 3,71 (s, 3H), 3,86
(s, 3H), 7,65 (brs, 1H), 8,01 (br s, 1H).
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Quy trinh diéu ché 7: Metyl 4-amino-3,6-diclo-5-iotpicolinat

NH,
| X Cl
= (@]
Cl N ~
@)

Metyl 4-amino-3,6-diclopicolinat (10,0g, 45,2mmol), axit periodic (3,93g,
17,2mmol), va iot (11,44g, 45,1mmol) dugc hoa tan trong metanol (30mL) va khudy
trong diéu kién hdi lru & nhiét ¢ 60°C trong 27 gid. Hon hop phan tmg nay dugc cd, pha
loding véi dietyl ete, va rira hai 1an bang dung dich nﬁ(yc natri bisulfit bao hoa. Lép nudce
duoc chiét mot 14n véi dietyl ete, va cac 16p hitu co thu gom duge duge 1am khé bing
natri sulfat khan. Hn hop nay duoc c6 va tinh ché bing phuong phap sic ky nhanh
(silicagel, 0-50% etyl axetat/hexan) dé thu duogc hop chit mong mudn dudi dang chat rin
méli vang nhat (12,44g, 79%); nhiét d6 nong chay: 130,0-131,5°C; '"H NMR (400MHz,
CDCl;) & 5,56 (s, 2H), 3,97 (s, 3H); °C NMR (101 MHz, CDCl;) & 163,80, 153,00,
152,75, 145,63, 112,12, 83,91, 53,21; EIMS m/z 346.

Quy trinh diéu ché 8: Metyl 4-amino-3,6-diclo-5-metylpicolinat (Hop chét trung
gian chinh D)

NH,
N Cl
= 0]
Cl N ~
o)

Hén hop chtta metyl 4-amino-3,6-diclo-5-iotpicolinat (8,1g, 23,4mmol),
tetrametylthiéc hydrua (8,35g, 46,7mmol), va bis(triphenylphosphin)paladi(Il) clorua
(2,5g, 3,5mmol) trong 1,2-dicloetan (40mL) dugc chiéu xa trong thiét bi phan ung vi
song Biotage Initiator & nhiét d6 120°C trong 30 phut, dugc trang bi cdm bién hdng ngoai
bén ngoai dé kiém soat nhiét do tir thanh thiét bi. Hon hop phan ung nay dugc nap truc
tiép vao cot silicagel va tinh ché bang phuong phép sic ky nhanh (silicagel, 0-50% etyl
axetat/hexan) d& thu dugc hop chit mong mubn dudi dang chét rin mau cam (4,53g,
83%); nhiét 6 néng chay: 133-136°C; '"H NMR (400MHz, CDCl;) & 4,92 (s, 2H), 3,96
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(s, 3H), 2,29 (s, 3H); *C NMR (101 MHz, CDCL) § 164,34, 150,24, 148,69, 143,94,
117,01, 114,60, 53,02, 14,40; ESIMS m/z 236 ((M+H]", 234 ([M-H]").

Quy trinh didu ché 9: Metyl 6-amino-2,5-diclopyrimidin-4-carboxylat (Hop chét
trung gian chinh F)

Hop chét néu trén duge didu ché theo phuong phap duge mo ta trong tai liéu: Epp

et al., WO 2007082076 Al.

Quy trinh diéu ché 10: Metyl 4-amino-6-clo-5-flo-3-metoxypicolinat (Hop chét
trung gian chinh F)

Hop chét néu trén dugc didu ché theo phuong phép duge mb ta trong tai liéu: Epp
et al., WO 2013003740 Al.

Quy trinh didu ché 11: Metyl 4-amino-6-clo-5-flo-3-vinylpicolinat (Hop chat trung
gian chinh G)

N |
F | §
o N N O

Metyl 4-amino-6-clo-5-flo-3-iotpicolinat (7,05g, 21,33mmol, diéu ché theo
phuong phap duge mo ta trong tai liéu: Epp et al., WO 2013003740 Al) va vinyltri-n-
butyltin (7,52mL, 25,6mmol) dugc tao hdn dich trong 1,2-dicloetan (71,1mL) va hdn hop
nay duoc dudi khi bang khi argon trong 10 phit. Sau d6, bis(triphenylphosphin)paladi(II)
clorua (1,497g, 2,133mmol) dugc bd sung vio va hdn hgp phan tng ndy duge khudy &
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nhiét d6 70°C qua dém (dung dich trong sudt mau cam). Phan tmg nay dugc kiém soat
bang phwong phap sic ky khi két hop khébi phd (GC-MS). Sau 20gid, hdn hop phan tmg
ndy duge cd, hip thu 1én dém Xelit, va tinh ché bang phuong phéap sic ky cot (SiO;
hexan/etyl axetat gradien) dé thu duoc hop chat mong mubn duéi dang chét rin mau nau
nhat (3,23g, 65,7%); nhiét d6 néng chay: 99-100°C; '"H NMR (400MHz, CDCL;) & 6,87
(dd, /= 18,1, 11,6 Hz, 1H), 5,72 (dd, J = 11,5, 1,3 Hz, 1H), 5,52 (dd, J = 18,2, 1,3 Hz,
1H), 4,79 (s, 2H), 3,91 (s, 3H); ’F NMR (376 MHz, CDCl3) & -138,79 (s); EIMS m/z
230.

Quy trinh diéu ché 12: Metyl 4-amino-3,5,6-triclopicolinat (Hop chét trung gian
chinh H)

NH,
Cl | N Cl

= O
Cl N ~

0]

Hop chét néu trén duge diéu ché theo phuwong phap duge mo ta trong tai lidu:
Finkelstein et al., WO 2006062979 Al.

Quy trinh diéu ché 13: Metyl 4-amino-6-brom-3-clo-5-flopicolinat (Hop chét
trung gian chinh I)

NH,

F N Cl
= (@]

Br N ~

@)

Hop chét néu trén dugc didu ché theo phuong phép duge md ta trong tai lidu:
Arndt et al., US 20120190857 Al.
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Quy trinh diéu ché 14: Metyl 4-amino-3-clo-5-flo-6-(trimetylstannyl)picolinat
(Hop chét trung gian chinh J)

NH,
F | X Cl
AN = O
Sn N ~

Metyl 4-amino-6-brom-3-clo-5-flopicolinat (500mg, 1,8mmol), 1,1,1,2,2,2-
hexametyldithiéc hydrua (580mg, 1,8mmol) va bis(triphenylphosphin)-paladi(Il) clorua
(120mg, 0,18mmol) dugc két hop trong dioxan khan (6mL), duge suc véi dong khi nito
trong 10 phut, sau d6 gia nhiét dén nhiét @6 80°C trong 2 giv. Hon hop dd 1am ngudi
dugc khudy voi etyl axetat (25mL) va NaCl bdo hoa (25mL) trong 15 phut. Pha hiru co
duoc phén tach, lgc qua dét diatomit, 1am kho (NaySOy) va lam bay hoi. Phan cin duoc
bd sung vao etyl axetat (4mL), khudy va xir 1y vé6i ting phan hexan (15mL). Dung dich
mau tréng stta dugc gan ra khoi céc chét rin bat ky dugc tao ra, loc qua tAm bong thuy
tinh va 1am bay hoi dé thu duoc hop chit mong muén duéi dang chit rin mau tring nhat
(660mg, 100%): 'H NMR (400MHz, CDCl3) § 4,63 (d, J = 29,1 Hz, 1H), 3,97 (s, 2H),
0,39 (s, 4H); F NMR (376 MHz, CDCL3) & -130,28; EIMS m/z 366.

Quy trinh diéu ché 15: Metyl 4-axetamido-3-clo-6-(trimetylstannyl)-picolinat
(Hop chét trung gian chinh K)

ANH

| O
Sn N/ O
| o)

Hop chét néu trén dugc diéu ché theo phuwong phap dugc mé ta trong tai liéu:
Balko et al., WO 2003011853 Al.
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Quy trinh diéu ché 16: Metyl 4-axetamido-3,6-diclopicolinat (Hop chét trung gian
chinh L)

O
/lLNH

|\ Cl
— @]
Cl N ~
o)

Hop chit néu trén dugc didu ché theo phuong phép dugc md ta trong tai liéu:
Fields et al., WO 2001051468 Al.

Quy trinh didu ché 17: Metyl 4-amino-3-clo-6-iotpicolinat (Hop chat trung gian

chinh M)
NH,
X Cl
IrN%/O\
O

Hop chét néu trén duoc didu ché theo phuong phap dugc mé ta trong tai liéu:
Balko et al., WO 2007082098 A2.

Quy trinh didu ché 18: Metyl 4-axetamido-3-clo-6-iotpicolinat (Hop chét trung
gian chinh N)

o)
)J\NH
G
| |N/ O
o)

Hop chit néu trén dugc didu ché theo phwong phap dugc mo ta trong tai lidu:
Balko et al., WO 2007082098 A2.
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Quy trinh diéu ché 19: Metyl 4-amino-6-brom-3,5-diflopicolinat (Hop chét trung
gian chinh O)

NH,
F N F
= (0]
Br N ~

Hop chit néu trén dugc diéu ché theo phuong phap duge mé ta trong tai lidu:

Fields et al., WO 2001051468 A1l.

Quy trinh didu ché 20: Metyl 6-amino-2-clo-5-vinylpyrimidin-4-carboxylat (Hop
chét trung gian chinh P) '
NH, |
N~ X

0
o N ~

0
Hop chét néu trén dugc didu ché theo phuong phap durge md ta trong tai liéu: Epp
et al., US20090088322.

Quy trinh didu ché 21: 2,2,5-triflo-6-iotbenzo[d][1,3]dioxol

F

o) .
F%O
F

2,2,6-triflobenzo[d][1,3]dioxol-5-amin (8,0g, 42mmol) duoc bd sung vao axit
hydrocloric dic (HCI dic; 200mL), 1am lanh dén nhiét d6 5°C, khudy manh va xir ly véi
timg giot dung dich chtra natri nitrit (4,3g, 63mmol) trong nuéc (10mL) trong 10 phut.
Hon hop nay tiép tuc duoc khudy trong 30 phut & nhiét do nam trong khoang tir 5°C dén
10°C va hén hop nay duoc rét cin than vao dung dich chira natri iodua (19g, 130mmol)
trong nuéc (200mL), khudy nhanh véi diclometan (100mL). Sau 20 phit hdn hop nay
duge xir Iy v6i dung dich natri bisulfit 10% (NaHSO;; 20mL) va khudy trong 20 phit

-43-



36355

nita. Cac pha duge phan tach va pha nudc duoc chiét véi diclometan (75mL). Cac pha
hitu co thu gom duge duge rira béng NaCl bao hoa (30mL), l1am khé (Na,SO,4) va lam
bay hoi. Phan cin dugc tinh ché bing phuong phap sic ky silica v6i hexan dé thu duoc
hop chit mong muén duéi dang chit long trong sudt (6g, 51%): 'H NMR (400MHz,
CDCLy) § 7,41 (d, J = 5,0 Hz, 1H), 6,90 (d, J = 6,6 Hz, 1H); "’F NMR (376 MHz, CDCl,)
§-49,63 (s), -95,24 (s); EIMS m/z302.

Quy trinh didu ché 22: 4,4,5,5-tetrametyl-2-(2,2,6-triflobenzo[d][ 1,3]dioxol-5-y1)-

1,3,2-dioxaborolan

O .

20
F
F

2,2, 5-triflo-6-iotbenzo[d][1,3]dioxol (1,0g, 3,3mmol) dugc hoa tan trong
tetrahydrofuran khan (10mL), 1am lanh dén nhiét d6 5°C va x ly véi dung dich phiic
chét isopropylmagieclorua-lithi clorua (1,3M; 2,7mL, 3,5mmol). Hén hop ndy duoc
khudy trong 1 gir & nhiét 6 ndm trong khoé,rig tir 5°C dén 15°C, xir Iy v6i 2-isopropoxy-
4,45 5-tetrametyl-1,3,2-dioxaborolan (720pL, 660mg, 3,5mmol) va khudy trong 20 phit.
Phan tng nay duoc dimg bing cach bd sung dung dich amoni clorua bdo héa (NH,CI;
5mL) va trOn voi etyl axetat (20mL) va NaCl bao hoa (10mL). Pha hitu co phén tach
dugc dugc rua béng NaCl bao hoa (10mL), lam khé (Na,SOy) Vé lam bay hoi dé thu
duoc hop chit mong mudn dudi dang chét rin mau tring (1,0g, 100%): '"H NMR
(400MHz, CDCl;) 6 7,37 (d, J = 4,3 Hz, 1H), 6,81 (d, J = 7,7 Hz, 1H), 1,35 (s, 12H); °F
NMR (376 MHz, CDCl3) & -49,96 (s), -104,21 (s) ); EIMS m/z 302.
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Quy trinh diéu ché 23: 2,2,5-triflo-4-iotbenzo[d][1,3]dioxol

F

o\ﬁ |
F

Sec-butyllithi (1,4M trong xyclohexan; 6,ImL, 8,5mmol) dugc bd sung vao
tetrahydrofuran khan (15mL) ma da dugc lam lanh trude dén nhiét @6 -40°C. Dung dich
nay duge lam lanh dén nhiét d6 -75°C, xur Iy véi 2,2,5-triflobenzo[d][1,3]dioxol (1,5g,
8,5mmol) va khuét & nhiét do ndy trong 90 phut. Dung dich nay dugc chuyén nhanh qua
bng thong vao dung dich iot dugc khudy (2,8g, 11mmol) trong tetrahydrofuran (25mL),
va hdn hop nay dugc 1am lanh dén nhiét d6 -75°C. Hn hop nay dugc khudy trong 1 gior
trong thoi gian do6 nhiét do tang l1én -20°C. Phan Uung nay dugc ding bang cach bd sung
dung dich amoni clorua bdao hoa (10mL), sau 46 két hop v6i NaHSO; 10% (15mL) va
etyl axetat (30mL). Pha hitu co dugc ria bang NaCl bdo hoa (10mL), 1am khd (Na,SOy,)
va 1am bay hoi. Hop chét nay dugc tinh ché bing phuong phap sic ky nhanh véi hexan
dé thu dugc hop chit mong mudn dudi dang chét 1ong trong subt (1,5g, 58%): '"H NMR
(400MHz, CDCls) 6 6,97 (dd, J = 8,8, 4,0 Hz, 1H), 6,81 (dd, J = 11,7, 5,4 Hz, 1H); s
NMR (376 MHz, CDCl;) 6 -49,06, -103,15; EIMS m/z 302.

Quy trinh diéu ché 24: 5-brom-4-clo-2,2-diflobenzo[d][1,3]dioxol

Br
0 Cl
F*}/O
F

2,2,6,6-tetrametylpiperidin  (2,1mL, 1,8g, 12mmol) dugc hoa tan trong
tetrahydrofuran khan (15mL), 1am lanh dén nhiét do -75°C va xtr Iy vé6i n-butyllithi (n-
BuLi, 2,5M; 4,8mL, 12mmol), va hdn hop nay dugc khqu trong 30 phut & nhiét 4o -
75°C. 5-brom-2,2-diflobenzo[d][1,3]dioxol (2,0g, 8,4mmol) dugc bd sung vao, va hdn
hop nay dugc khudy trong 2 gid & nhiét do -75°C. 1,1,2-triclo-1,2,2-trifloetan (2,4mL,
3,8g, 20mmol) dugc bd sung vio va hdén hop ndy tiép tuc duoc khudy trong 1,5 gio.
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Dung dich amoni clorua b3o hoa (10mL) duoc bd sung viao, va hdn hop nay dugc lic véi
dietyl ete (30mL) va nudc (20mL). Pha ete dugc rira bang NaCl bio hoa (10mL), 1am
kho (Na,SO,) va 1am bay hoi trong didu kién chan khéng. Phan cin dugc tinh ché bang
phuong phap séc ky silica v6i hexan, sau d6 tinh ché bang phuong phap HPLC pha dao
st dung 75% axetonitril dé thu duoc hop chit mong mudn duéi dang chét 16ng trong sudt
(640mg, 28%): '"H NMR (400MHz, CDCl;) & 7,38 (dd, J = 8,5, 5,1 Hz, 1H), 6,90 (dd, J
=9,0, 4,7 Hz, 1H); EIMS m/z 332.

Quy trinh diéu ché 25: 2-(4-clo-2,2-diflobenzo[d][1,3]dioxol-5-y1)-4,4,5,5-

tetrametyl-1,3,2-dioxaborolan
9%
o o
O
" F

5-brom-4-clo-2,2-diflobenzo{d][1,3]dioxol (1,0g, 3,7mmol) dugc hoa tan trong
tetrahydrofuran khan (12mL), 1am lanh dén nhiét @6 nim trong khoang tir -20°C dén -
30°C va xit Iy v6i timg phin dung dich phirc chét isopropylmagie clorua-lithi clorua
(1,3M; 3,1mL, 4,1mmol). Sau 90 phat & nhiét 6 nim trong khoang tir -20°C dén 0°C, 2-
isopropoxy-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (830pL, 750mg, 4,1mmol) duoc bd
sung vao, va hdn hop nay tiép tuc duoc khudy & nhiét do nim trong khoang tir 0°C dén
20°C trong 90 phit. Phan tmg nay duoc dirng bing cach bd sung dung dich amoni clorua
bao hoa (10mL), va hdn hop nay duoc chiét vdi etyl axetat (30mL). Pha nuéc duoc chiét
mdt 14n nira v6i etyl axetat (15mL), va cac pha hitu co thu gom duge duge rira bing NaCl
bdo hoa (15mL), 1am khdé (Na,SO,) va 1am bay hoi dé thu duge hop chit mong mudn
dudi dang chit rin mau tring (1,2g, khoang 100%): 'H NMR (400MHz, CDCl;) 3 7,52
(d, J = 8,1 Hz, 1H), 6,99 - 6,94 (m, 1H), 1,36 (s, 12H); °’F NMR (376 MHz, CDCl) 5 -
49,62 (s); EIMS m/z 318.
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Quy trinh diéu ché 26: 4-flobenzo[d][1,3]dioxol-2-thion

@)
%o
S .
3-flobenzen-1,2-diol (5,0g, 39mmol) va thiophosgen (3,3mL, 5,0g, 42mmol) dugc
két hop trong cloform (50mL), 1am lanh dén nhiét d6 10°C va xtr 1y nhé giot trong 30
phtt v6i natri hydroxit (dung dich 10%; 36g, 90mmol) két hop khudy manh. Sau khi
khudy trong 2 gid & nhiét d6 modi truong, cloform dugc loai bd trong didu kién chan
khong, va loc dé thu 14y chit rén tao thanh va rira bang nudce. Chét rin nay dugc hoa tan
trong etyl axetat (100mL), dung dich niy dugc rira bang nuée (30mL) va NaCl bio hoa
(30mL), 1am khé (Na,SO,) va 1am bay hoi. Chét rén thd dugc tinh ché bing phuong phap
sic ky silica vdi etyl axetat-hexan & gradien néng d6 nim trong khoang tir 0% dén 30%
dé thu dugc hop chét mong mubn (1,5g, 77%); nhiét d6 nong chay: 58-59 °C; "H NMR
(400MHz, CDCl;) & 7,28 (m, 1H), 7,12 (m, 2H); "°F NMR (376 MHz, CDCl;) & -131,32;

EIMS m/z 170.

Quy trinh diéu ché 27: 5-brom-2,2,4-triflobenzo[d][1,3]dioxol

Br

O

A/o
F
F

4-flobenzo[d][1,3]dioxol-2-thion (4,8g, 28mmol) dugc hoa tan trong diclometan
(75mL), 1am lanh dén nhiét d6 -30°C va xtt ly v6i hydro florua (HF)-Pyridin (dung dich
70% khéi luong; 18mL, 20g, 140mmol). 1,3-dibrom-5,5-dimetylimidazolidin-2,4-dion
(9,7g, 34mmol) duoc bd sung timg phén vio trong 30 phut. Hén hop nay duoc khudy
trong 2 gir & nhiét d6 ndm trong khoang tir -20°C dén -30°C, sau d6 khudy vé6i dung dich
NaHSOj; 5% (20mL) trong 10 phut. Pha hitu co dugc phén tach, lam khé (Na,SO,), va
diclometan dugc loai bd cin thin bang cach chung cdt qua cot Vigreux cé chiu dai
200mm & 4p suét khi quyén. Ap sult dugc giam dén khoang 150mmHg khi hau hét

diclometan d3 dugc thu nhn & phia trén. Qua trinh chung cit dugc tiép tuc va phan doan
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s6i & nhiét d6 nam trong khoang tir 45°C dén 55°C duoc thu gom dé thu duoc hop chét
mong mudn dudi dang chét 1ng trong sudt (3,2g, 45%): '"H NMR (400MHz, CDCl,) &
7,28 (dd, J = 8,6, 6,2 Hz, 1H), 6,81 (dd, J = 8,6, 1,3 Hz, 1H); °F NMR (376 MHz,
CDCly) & -49,25 (s), -126,72 (s); EIMS m/z 254

Quy trinh diéu ché 28: 4,4,5,5-tetrametyl-2-(2,2,4-triflobenzo[d][ 1,3 ]dioxol-5-yl)-

1,3,2-dioxaborolan

5-brom-2,2 4-triflobenzo[d][1,3]dioxol (4,0g, 16mmol) dugc hoda tan trong 20mL
tetrahydrofuran khan, 1am lanh dén nhiét do -20°C va xir Iy vé6i timg phan phirc chit
isopropylmagie clorua-lithi clorua (1,3M trong tetrahydrofuran; 13mL, 17mmol) trong 10
phat. Sau khi khudy trong 30 phut & nhiét d6 nim trong khoang tir -20°C dén 0°C, 2-
isopropoxy-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (3,1g, 17mmol) duoc bd sung vio, va
hén hop nay tiép tuc duoc khudy trong 1 gid & nhiét d6 nim trong khoang tir 10°C dén
15°C. Sau khi xir Iy v&i dung dich amoni clorua bao hoa (10mL), hdn hop nay duge pha
lodng v6i etyl axetat (50mL). Pha hitu co duoc rira bang NaCl bio hoa (15mL), 1am kho
(Na,SO,) va lam bay hoi dé thu dugc hop chat mong muén dudi dang chat rin mau niu
(3,52,72%): '"H NMR (400MHz, CDCl;) & 7,46 (d, J = 26,5 Hz, 1H), 6,90 (dd, J = 18,5,
4,5 Hz, 1H), 1,35 (s, 12H); "°F NMR (376 MHz, CDCl;) & -49,70 (s), -126,00 (s); EIMS
m/z 302.
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Quy trinh didu ché 29: 2-(2,2-diflo-4-metylbenzo[d][1,3]dioxol-5-y1)-5,5-dimetyl-

1,3,2-dioxab0rinan

5-brom-2,2-diflo-4-metylbenzo[d][1,3]dioxol (diéu ché theo phwong phap duoc
mbé ta trong tai li€u: Nakamura, Yuji; Mitani, Shigeru; Tsukuda, Shintar,
W02007069777; 1,0g, 4,0mmol) dugc két hop trong DMSO khan (10mL) véi phitc chit
1,1’-bis(diphenylphosphino)ferocendiclo-paladi(Il) véi diclometan (330mg, 0,40mmol),
kali axetat (1,2g, 12mmol) va 5,5,5',5'-tetrametyl-2,2'-bi(1,3,2-dioxaborinan) (950mg,
4,2mmol), duoc gia nhiét &n nhiét d¢ 80°C trong 4 giv, sau d6 dé yén qua dém. Hdn hop
nay duge lic v6i etyl axetat (50mL) va nu6e (30mL). Pha hitu co duoc rira bang nudc,
rira bing NaCl bdo hoa, 1am khé (Na,SO,), va lam bay hoi. Phan cin dugc tinh ché bang
phwong phép sic ky silica v6i 5-50% etyl axetat-hexan dé thu dugc hop chat mong muén
(540mg, 48%): '"H NMR (400MHz, CDCls) & 7,55 - 7,48 (m, 1H), 6,88 - 6,79 (m, 1H),
5,51 - 5,47 (m, 1H), 3,83 - 3,64 (m, 5H), 1,02 (d, J = 4,9 Hz, 7H); "°F NMR (376 MHz,
CDCl;) 6 -49,91 (d, J = 7,1 Hz); EIMS m/z 284.

Quy trinh diéu ché 30: 1-brom-2-(2-brom-1,1,2,2-tetrafloetoxy)-3-flobenzen

Br F
F

O F

T

F Br
2-brom-6-flophenol (10,2g, 53mmol), kali carbonat (7,3g, 53mmol), 1,2-dibrom-
tetrafloetan (21g, 80mmol) va 1-butanthiol (1,1g, 12mmol) dugc két hop trong N,N-
dimetylformamit khan (75mL) va gia nhiét dén nhiét d6 50°C trong thiét bi ap suét duoc
khudy. Sau khi 1am ngudi, hn hop phan tng nay duoc tron véi natri hydroxit 1,0M
(NaOH; 100mL) va chiét ba 14n véi dietyl ete (80mL portions). Dich chiét thu gom dugc
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duoc rira bang nude (15mL), 2,0M NaOH (45mL), 1am khé (Na,SO,4) va cd bang cach
1am bay hoi quay. Hop chit nay dugc tinh ché bang phuong phap sic ky silicagel rira giai
bing hexan dé thu dugc hop chit mong mubn duéi dang chit 1ong trong subt (15g, 76%):
'H NMR (400MHz, CDCl,) & 7,48 - 7,39 (m, 1H), 7,22 - 7,14 (m, 2H); EIMS m/z 368.

Quy trinh diéu ché 31: 2,2,3,3,7-pentaflo-2,3-dihydrobenzofuran

1-brom-2-(2-brom-1,1,2,2-tetrafloetoxy)-3-flobenzen (14g, 38mmol), bot dong
(12,2g, 192mmol) va 2,2°-bipyridin (610mg, 3,9mmol) dugc két hop trong DMSO khan
(55mL) va gia nhiét dén nhiét 6 150°C trong 1,5 gid. Didu kién chan khong (khoang
20mmHg) dugc tao ra cho thiét bj phan tmg va dich chiét dugc 14y ra & phia trén cho dén
khi nhiét do thiét bi phan Gng dat dén 100°C. Dich chung cit chita hgp chit mong mudn
va DMSO dugc pha loang voi 1:1 dietyl ete-pentan (30mL) va rira (3 x SmL) vé§i nudc,
1am kho, va chung cét & 4p suit 1 atm qua cot Vigreux c6 chiéu dai 200mm dé loai bo
16p dung mdi. Piéu kién chan khong (khoing 20mmHg) dugc tao ra va phan doan sbi &
nhiét d6 nam trong khoang tir 60°C dén 65°C duoc thu gom dé thu duge hop chit mong
mubn duéi dang chét 1éng trong sudt (5,1g, 64%): "H NMR (400MHz, CDCl;) & 7,40 -
7,31 (m, 2H), 7,25 - 7,17 (m, 1H); EIMS m/z 2190.

Quy trinh diéu ché 32: 2,2,3,3,7-pentaflo-6-iot-2,3-dihydrobenzofuran

2,2,3,3,7-pentaflo-2,3-dihydrobenzofuran (500mg, 2,4mmol) dugc bd sung tung
phin vao dung dich & nhiét d6 -70°C chira lithi diisopropylamit (LDA) duoc diéu ché
trong tetrahydrofuran khan (7mL) tir diisopropylamin (380mg, 3,8mmol) va n-BuLi 2,5M
(1,4mL, 3,6mmol). Sau 40 phut & nhiét d§ -70°C dung dich chwra iot (1,0g, 4,0mmol)
trong tetrahydrofuran (5mL) dugc bd sung vio trong 15 phit. Sau 20 phit & nhiét do -
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70°C, hdn hop nay duoc 1am 4m dén nhiét d6 -20°C va dimg bang cach bd sung dung
dich amoni clorua bio hoa. Hon hop nay duoc xir Iy véi 10% NaHSO; (15mL), khudy
trong 10 phut va chiét hai 14n véi dietyl ete (15mL x 2). Dich chiét thu gom duge 1am kho
(N2,SO,) va 1am bay hoi. Phin cin duoc tinh ché bang phuong phap HPLC pha dao rira
giai bang 85% axetonitril-nudc dé thu duge hop chit mong mubn (200mg, 25%): 'H
NMR (400MHz, CDCl,) 6 7,25 (dd, J = 8,1, 4,8 Hz, 1H), 6,63 (dd, J = 8,0, 1,1 Hz, 1H),
4,13 (s, 3H); EIMS m/z 336.

Quy trinh diéu ché 33: 5-brom-2,2-diflo-4-metoxybenzo[d][1,3]dioxol

Br

Yo
F

F

Dung dich chira LDA duoc diéu ché tir diisopropylamin (4,2g, 41mmol) va n-
BuLi (2,5M; 15,4mL, 38mmol) trong tetrahydrofuran khan (100mL). Dung dich nay
dugc lam lanh dén nhiét d6 -70°C va xt¢ Iy v6éi timg phin 5-brom-2,2-
diflobenzo[d][1,3]dioxol (7,0g, 30mmol). Sau 2 gi¢ ¢ nhiét do -70°C, trimetylborat (4,3g,
41mmol) duge bd sung ting phan vao, khudy & nhiét dd -70°C trong 1,5 gid, sau d6 dé
Am dén nhiét d6 moi trudng qua dém. Hon hop ndy duoc 1am lanh dén nhiét do nim
trong khoang tir -30°C dén -40°C va xit Iy can than véi axit peraxetic 28%. Hbn hop nay
dwoc khudy trong 30 phat & rhiét d6 -30°C, 1am 4m dn nhiét d6 nim trong khoang tir
5°C10°C, xir Iy v6i dung dich NaHSO; 10% (100mL) va khudy trong 20 phtt. H6n hop
ndy duoc axit hoa bang HCl 6M va pha logng v6i Dung dich NaCl bdo hoa (75mL). Hén
~ hop nay dugc chiét voi etyl axetat (2 x 100mL) va dich chiét thu gom dugc dugc rira
bang NaCl bio hoa (50mL), 1am khé (Na,SO,) va 1am bay hoi quay. Hop chat phenol thd
nay dugc hoa tan trong DMSO khan (50mL), xtt ly véi NaH 95% (750mg, 30mmol) va
khudy trong 30 phat dé thu duoc dung dich trong subt. Metyl iodua (5,0g, 35mmol) dugc
bd sung timg phan vio, va hdn hop nay duoc khudy trong 20gid & nhiét d6 20°C. NaH
(200mg) duoc bd sung thém viao va hdn hop nay tiép tuc dugc khudy trong 1 gid nita.
Hdn hop nay duoc rét vao nuée (100mL) va chiét voi dietyl ete (2 x 75mL). Dich chiét
thu gom duoc duoc rira bang nuéc (2 x 20mL), v6i NaCl bao hoa (20mL), 1lam khod
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(Na,S0,) va lam bay hoi. Hop chét thé dugc tinh ché bang phuong phép sic ky silica voi
etyl axetat-hexan & gradien ndng d6 nam trong khoang tir 0% dén 20% dé thu dugc hop
chat mong mubn du6i dang chit léng trong sudt (2,5g, 31%): "H NMR (400MHz, CDCl;)
87,25 (d, J = 8,5 Hz, 1H), 6,63 (d, J = 8,5 Hz, 1H), 4,13 (s, 3H); "°F NMR (376 MHz,
CDCl;) 6 -49,66; EIMS m/z 266.

Quy trinh didu ché 34: 2-(2,2-diflo-4-metoxybenzo[d][1,3]dioxol-5-y1)-4,4,5,5-

tetrametyl-1,3,2-dioxaborolan

Sd

F

2-(2,2-diflo-4-metoxybenzo[d][1,3]dioxol-5-y1)-4,4,5,5-tetrametyl-1,3,2-

dioxaborolan (1,1g, 4,1mmol) dugc hoa tan trong tetrahydrofuran khan (10mL), lam lanh
dén nhiét d6 nim trong khoang tir 0°C dén 5°C va xir Iy vé6i timg phan dung dich
isopropylmagie clorua-lithi clorua (1,3M; 3,5mL, 4,5mmol). Hén hop nay dugc khudy
trong 1 gid & nhiét 4 ndm trong khoang tir 0°C dén 5°C, xtt Iy véi 2-isopropoxy-4,4,5,5-
tetrametyl-1,3,2-dioxaborolan (840mg, 4,5mmol) va khqu & nhiét d¢ 20°C trong 90
phat. Hén hop nay dugc xir Iy véi dung dich amoni clorua bio hoa (SmL) va khudy trong
10 phit. Hon hop nay dugc chiét véi etyl axetat (30mL) va dich chiét dugc rira bing
NaCl bdo hoa (10mL), 1am khoé (Na,SO,4) va lam bay hoi quay dé thu duoc hop chit
mong mudn duéi dang diu héa rén khi dé yén (1,2g, 93%): '"H NMR (400MHz, CDCl;) &
7,42 (d, J = 8,0 Hz, 1H), 6,72 (d, J = 8,0 Hz, 1H), 4,06 (s, 3H), 1,34 (s, 12H); °’F NMR
(376 MHz, CDCls) 6 -50,09; EIMS m/z 314.

Quy trinh diéu ché 35: 3,5-diflobenzen-1,2-diol

F

HO F
OH
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3,5-diflo-2-metoxyphenol (1,0g, 6,3mmol, didu ché theo phuong phap duoc mé ta
trong tai liéu: Jones, Lyn H.; Randall, Amy; Barba, Oscar; Selby, Matthew D., Organic
& Biomolecular Chemistry 2007, 5, 3431-3433) dugc hoa tan trong diclometan khan
(11mL), 1am lanh dn nhiét 6 ndm trong khoang tir -20°C dén -30°C va xir Iy véi ting
phin dung dich bo tribromua (BBr;) trong diclometan (1,0M; 13mL, 13mmol). Bé 1am
lanh dugc nhic ra va hdn hop nay duoc khudy trong 20gid & nhiét do 20°C. Hn hop nay
duoc 1am lanh dén nhiét d6 -30 °C, xtt Iy véi timg phin nudc (3mL), sau d6 1am 4m dén
nhiét d 20°C. HCI 6M (10mL) va etyl axetat (30mL) dugc bd sung vio, va hdn hop nay
duoc khudy trong 20 phut @ thu dugc hai pha trong sudt. Pha nuée dugce chiét véi etyl
axetat (20mL), va cac pha hiru co thu gom duoc dugc rira bang NaCl bo hoa (10mL),
1am kho (Na,SO,) va 1am bay hoi quay dé thu dugc hop chit mong mudn dudi dang dau
héa rén khi d& yén (720mg, 78%): "H NMR (400MHz, CDCL) & 6,51 (ddd, J = 9,5, 2.8,
2,1 Hz, 1H), 6,45 (ddd, J = 10,3, 8,7, 2,9 Hz, 1H), 5,71 (s, 1H), 5,06 (s, 1H); '°’F NMR
(376 MHz, CDCls) 6 -119,56, -136,16; EIMS m/z 146.

Quy trinh diéu ché 36: 4,6-diflobenzo[d][1,3]dioxol-2-thion

F

O
%o

S
3,5-diflobenzen-1,2-diol (670mg, 4,6mmol) dugc khuéy trong cloform khan
(8mL), x1ir ‘1y v6i thiophosgen (580mg, 5,0mmol), lam lanh dén nhiét d6 nim trong
khoéng tir 5°C dén 10°C, va xu ly véi ting giot dung dich NaOH 10% (4,2g, 11mmol)
trong 45 phut. Sau 30 phit, cac chit bay hoi dugc loai bo bang cach 1am bay hoi quay va
phan cin rin dugc thu gom bang cach loc va rira bing nude. Chat rin nay dugc hoa tan
trong etyl axetat (30mL), rira bang nuée (2 x 20mL), rira bang NaCl bio hoa (1 x10mL),
Jam khé (Na,SO,), va 1am bay hoi. Phin cin dugc tinh ché bang phwong phap sic ky
silica v6i etyl axetat-hexan & gradien ndng d6 nim trong khoang tir 0% dén 20% dé thu
dugc hop chit mong mudn (710mg, 82%): 'H NMR (400MHz, CDCl3) § 6,95 (ddd, J =
6,8, 2,3, 1,4 Hz, 1H), 6,89 (td, J = 9,5, 2,3 Hz, 1H); °’F NMR (376 MHz, CDCl3) & -

109,99 (s), -127,93 (s); EIMS m/z 188.
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Quy trinh diéu ché 37: 2,2.4,6-tetraflobenzo[d][1,3]dioxol

F

0
e
4,6-diflobenzo[d][1,3]dioxol-2-thion (9,0g, 48mmol) dugc hoda tan trong
diclometan khan (100mL) trong binh 1am bang polyetylen, 1am lanh dén nhiét d6 nim
trong khoang tir -30°C dén -35°C va xr ly véi phirc chit pyridin-hydro florua 70% (68g,
480mmol). Hn hop ndy duge duy tri & nhiét do ndy va xir ly véi timg phan N-
iotsucxinimit (32g, 144mmol) trong 1 gi¢. Hén hop nay duogc khudy trong 3 gi& khi dugc
Jam 4m dén nhiét d6 5°C. Sau khi 1am lanh dén nhiét d6 -30° C, hdn hop nay dugc xtr ly
v6i tirng phan NaHSO; 20% (75mL) két hop khudy manh. Hén hop nay duoc loc qua dat
diatomit dé loai bé cac chit rin mau den. Pha nu6c phéan tach dugc duge chiét véi
diclometan (75mL), va dich chiét thu gom dugc dugc rira bang nuée (2 x 50mL) va rira
bang NaCl bio hoa (1 x 50mL). Dung mdi duge loai bo biang cach chung chét qua cot
Vigreux c6 chidu dai 300mm. Phéan cén dugc chung cht & 4p suét bang 310mmHg, va
phan doan dugc thu & nhiét 6 nam trong khoang tir 40°C dén 45°C chira hop chit mong
mubn dudi dang chét 1ong trong sudt (1,3g, 14%): 'H NMR (400MHz, CDCl3) & 6,71 (m,
1H), 6,68 (m, 1H); F NMR (376 MHz, CDCl;) § -49,47, -113,41, -131,95; EIMS m/z
194..

Quy trinh diéu ché 38: 2,2,4,6-tetraflo-5-iotbenzo[d][1,3]dioxol

F

o

F

2,2.4.6-tetraflobenzo[d][1,3]dioxol (500mg, 2,6mmol) dugc hoda tan trong
tetrahydrofuran khan (7mL), 1am lanh dén nhiét do -70°C, xtt ly véi ting giot sec-BuLi
(1,3M; 2,1mL, 2,7mmol) va khudy trong 1 gi& & nhiét d -70°C. Hon hop nay dugce xir ly
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v6i timg giot dung dich chira iot (1,1g, 4,4mmol) trong tetrahydrofuran (5SmL) trong 10
phut. Sau 2 gior & nhiét d6 -70°C, hdn hgp nay dugc xir Iy v6i dung dich amoni clorua
bao hoa, chibt vdi etyl ete, 1am kho (Na,SO,) va 1am bay hoi. Hop chét nay dugc tinh ché
bing phuong phap HPLC pha dao véi 85% axetonitril-nuée dé thu duoc hop chit mong
mudn (250mg; 30%): 'H NMR (400MHz, CDCl;) & 6,80 - 6,77 (d, J = 8,7 Hz, 1H), 6,77
- 6,75 (d, J = 8,7 Hz, 1H);°F NMR (376 MHz, CDCL) § -48,72, -99,73, -132,62; EIMS
m/z 320.

Quy trinh diéu ché 39: 4,6-diflobenzo[d][1,3]dioxol

F

0
-0

3,5-diflobenzen-1,2-diol (10g, 69mmol) dugc hoa tan trong N,N-dimetylformamit
khan (100mL), x1¥ ly véi xeri carbonat (56g, 170mmol) va khudy trong 30 phut & nhiét d6
20°C. Bromclometan ( 12g, 90mmol) duge bd sung vao va hdn hop nay dugc gia nhiét
va khudy & nhiét d6 60°C trong 19 gid. Sau khi 1am ngudi, hén hop nay dugc lic véi
nude (100mL) va dietyl ete (100mL). Pha nude dugce chiét mot 1an nita véi ete (50mL).
Dich chiét thu gom duoc dugc rira béng nuée (2 x 20mL), rira bang NaCl bao hoa (1 x
10mL) va lam kho (Na,SO,). Lép ete dugc loai bo bang cach chung chat qua cot Vigreux
c6 chidu dai 300mm. Ap sut dugc giérh dén 75mmHg va hop chét nay duoc chung cit &
nhiét d6 nim trong khoang tir 70°C dén90°C dé thu dugc hop chit mong mudn duéi dang
dau dic (3,0g, 28%): 'H NMR (400MHz, CDCl3) § 6,45 (m, 1H), 6,42 (d, J = 2,4 Hz,
1H), 6,39 (d, J = 2,4 Hz, 1H), 6,02 (s, 2H); "°F NMR (376 MHz, CDCl;) & -117,99, -
135,90; EIMS m/z 158.

Quy trinh diéu ché 40: 4,6-diflo-5-iotbenzo[d][1,3]dioxol

F

-0
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4,6-diflobenzo[d][1,3] dioxol (300mg, 1,9mmol) va N-iotsucxinimit (640mg,
2,9mmol) duoc két hop trong axetonitril khan (5SmL), xir 1y véi axit trifloaxetic (430mg,
3,8mmol) va khudy trong 20gid. Hon hop nay duge khudy véi dung dich chira NaHSO,
(100mg trong 2mL nuéc), sau d6 lic véi etyl axetat (30mL) va NaCl béo hoa (5mL). Pha
hitu co duoc rira bang NaCl bdo hoa (5mL), 1am khd (Na,SO,) va 1am bay hoi. Hop chit
nay duoc tinh ché bang phuong phap sic ky silica vdi etyl axetat-hexan & gradien nong
d6 ndm trong khoang tir 0% dén 5% dé thu dugc hop chit mong mudn dudi dang chét ran
mau tring (410mg, 76%); nhiét do néng chay: 65-66°C. '"H NMR (400MHz, CDCl;) &
6,54 (dd, J = 6,9, 1,6 Hz, 1H), 6,07 (s, 2H); ’F NMR (376 MHz, CDCl;) & -99,31, -
117,98; EIMS m/z 284. '

Quy trinh diéu ché 41: 4,4,5,5-tetrametyl-2-(2-metylbenzo[d][ 1,3]dioxol-5-yl)-

1,3,2-dioxaborolan

5-brom-2-metylbenzo[d][1,3]dioxol (1,0g, 4,7mmol, diéu ché theo phuong phap
dugc mo ta trong tai liéu: Matyus, Peter; Magyar, Kalman; Pihlavista, Marjo; Gyires,
Klara; Haider, Norbert; Wang, Yinghua; Woda, Patrick; Dunkel, Petra; Toth-Sarudy,
Eva; Turos, Gyoergy , W02010029379) duoc hoa tan trong tetrahydrofuran khan
(10mL), 1am lanh dén nhiét do -70°C va x@ Iy véi n-BuLi (2,5M; 2,1mL, 4,7mmol) trong
5 phut. Sau 1 gio, 2-isopropoxy-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (1,1g, 6,0mmol)
duoc bd sung vao va hdn hop nay duge khudy trong 90 phit & nhiét dd ndm trong khoang
tir -70°C dén -30°C. Sau khi bd sung dung dich amoni clorua béo hoa (5mL), hdn hop nay
duoc lic véi etyl axetat (40mL) va NaCl bao hoa (10mL), 13m kho (Na,SO,) va 1am bay
hoi. Hop chét nay duoc tinh ché biang phuong phép sic ky silica v6i etyl axetat-hexan &
gradien nam trong khoang tir 0% dén 30% dé thu duoc hop chit mong mubn (730mg,
59%): 'H NMR (400MHz, CDCl;) § 7,33 (dd, J = 7,7, 1,1 Hz, 1H), 7,18 (d, J = 0,9 Hz,
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1H), 6,77 (d, J = 7,8 Hz, 1H), 6,25 (q, J = 5,0 Hz, 1H), 1,66 (d, J = 4,9 Hz, 3H), 1,32 (s,
12H); EIMS m/z 262.

Quy trinh didu ché 42: 2-(benzo[d][1,3]oxathiol-5-y1)-4,4,5,5-tetrametyl-1,3,2-

dioxaborolan

O~

O
s

5-brombenzo[d][1,3]oxathiol (1,0g, 4,6mmol, diéu ché theo phuong phap duogc
mob ta trong tai li€u: Cabiddu, Salvatore; Cerioni, Giovanni; Cocco, Maria Teresa;
Maccioni, Antonio; Plumitallo, Antonio, Journal of Heterocyclic Chemistry 1982, 19,
135-139) dugc hoa tan trong tetrahydrofuran khan (12mL), 1am lanh dén nhiét d6 -70°C,
xu ly voi tung phén n-Buli (2,5M; 1,9mL, 4,8mmol) va khudy & nhiét d6 -70°C trong 30
phut. 4,4,5,5-tetrametyl-1,3,2-dioxaborolan (900mg, 4,8mmol) dugc bd sung vao va hon
hop nay tiép tuc duoc khudy trong 1,5 gid trong thoi gian d6 nhiét d6 ting 1én -30°C. Hon
hop nay duoc xt Iy v6i dung dich amoni clorua bio hoa (5mL) va chiét vdi etyl axetat (2
x 25mL). Dich chiét thu gom dugc duoc rira bang NaCl bdo hoa (10mL), 1am khd
(Na,SO,) va lam bay hoi dé thu duoc hop chit mong mudn dugc st dung ma khong cin
tinh ché thém (1,2g, 99%): '"H NMR (400MHz, CDCl;) & 7,62 (d, J - 1,1 Hz, 1H), 7,48
(dd, J = 8,0, 1,3 Hz, 1H), 6,82 (d, J = 8,1 Hz, 1H), 5,69 (s, 2H), 1,32 (s, 12H); EIMS m/z
264.

Quy trinh diéu ché 43: 2,2-diflo-5-metoxy-6-nitrobenzo[d][1,3]dioxol

2,2,5-triflo-6-nitrobenzo[d][1,3]dioxol (2,5g, 1 1mmol) dugc hoa tan trong metanol
khan (20mL), xtr Iy v6i dung dich natri metoxit 30% (3,1g, 17mmol), va khudy & nhiét do
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20°C trong 1 gid. Sau d6, metoxit du dugc trung hoa bang axit axetic, cac chit bay hoi
duoc loai b bang cach 1am bay hoi quay. Phin cin duoc bd sung vio etyl axetat (50mL),
rira bang nari bicarbonat b3o hoa (10mL), NaCl bio hoa (10mL), 1am khé (Na,SO,) va
1am bay hoi. Hop chét nay dugc tinh ché bing phuong phép sic ky silica véi etyl axetat-
hexan & gradien nim trong khoang tir 0% dén 30% dé thu duoc hop chit mong muébn
dudi dang chit rin mau tring (1,8g, 70%); nhiét do néng chay: 84-85°C. H NMR
(400MHz, CDCl;) § 7,71 (s, 1H), 6,89 (s, 1H), 3,98 (s, 3H); '°F NMR (376 MHz, CDCl,)
0 -49,90 (s); EIMS m/z 233.

Quy trinh diéu ché 44: 2,2-diflo-6-metoxybenzo[d][1,3]dioxol-5-amin
o

NH,

O
F‘>/O
F

2,2-diflo-5-metoxy-6-nitrobenzo[d][1,3]dioxol (1,7g, 7,3mmol) dugc hoa tan
trong etyl axetat (50mL) va xtt Iy v6i paladi 5% hap thu 1én cacbon (200mg) va hydro &
&p suét nam trong khoang tir 40 dén 50psi trén may lac. Sau 90 phut, chat xuc tac dugc
loai bé bang cach loc, dung méi duoc loai bo bang cach 1am bay hoi, va hop chét nay
duoc 1am kho trong didu kién chan khong dé thu duogc hop chit mong muébn duéi dang
chét rin mau néu (1,5g, qt (dinh lwong)): "H NMR (400MHz, CDCL3) § 6,63 (s, 1H), 6,50
(s, 1H), 3,82 (s, 3H), 3,76 (d, J = 23,0 Hz, 2H); ’F NMR (376 MHz, CDCl,) & -50,32
(s); EIMS m/z 203.

Quy trinh diéu ché 45: 2,2-diflo-5-iot-6-metoxybenzo[d][1,3]dioxol

)

0]
F%/O
F

2,2-diflo-6-metoxybenzo[d][1,3]dioxol-5-amin (1,4g, 6,9mmol) dugc hoa tan
trong diclometan (5mL) va bd sung nhanh timg phan vao HCI dic duogc khudy (75mL) dé
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tao thanh hdn dich 16ng mau tring. Hon hop niy dugc 13m lanh dén nhiét d6 nim trong
khoang tir 0°C dén 5°C va x1r 1y vé6i timg phan natri nitrit (710mg, 10mmol) trong nudc
(10mL). Sau 40 phit, hdn hop nay duge rét tir tir vao dung dich chira natri iodua (3,1g,
21mmol) trong nudc (75mL) khudy nhanh véi diclometan (50mL). Sau 45 phut, hdn hop
nay duoc khudy véi dung dich NaHSO; 15% (20mL) trong 10 phit. Pha nuée phéan tach
duge duge chiét voi diclometan (30mL), va dich chiét thu gom duoc duoc rira bing NaCl
bdo hoa (15mL), 1am khé (Na,SO,) va lam bay hoi. Hop chét nay duge tinh ché bing
phuong phép sic ky silica v6i etyl axetat-hexan & gradien ndng d6 nim trong khoang tir'
0% dén 15% dé thu dugc hop chit mong mudn duéi dang chit rin mau tring (1,8g,
83%); nhiét d6 néng chay: 50-51°C; '"H NMR (400MHz, CDCl;) § 7,45 (s, 1H), 6,69 (s,
1H), 3,86 (s, 3H); ’F NMR (376 MHz, CDCl;) & -49,81 (s); EIMS m/z 314.

Quy trinh didu ché 46: 2-(2,2-diflo-6-metoxybenzo[d][1,3]dioxol-5-y1)-4,4,5,5-

tetrametyl-1,3,2-dioxaborolan

X0
|/
0

0

F i

F

2,2-diflo-5-iot-6-metoxybenzo[d][1,3]dioxol (1,6g, 5,0mmol) dugc hoa tan trong
tetrahydrofuran khan (15mL), 13m lanh dén nhiét d6 nam trong khoang tir 0°C dén 5°C va
xit 1y v6i timg phan isopropylmagie lithi clorua (1,3M; 4,1mL, 5,3mmol). Sau 50 phut, 2-
isopropoxy-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (1,0g, 5,4mmol) dugc bd sung vao va
hén hop nay tiép tuc dugce khudy trong 40 phit & nhiét do nam trong khoang tir 15°C dén
20°C. Hon hop nay dugce xir Iy v6i dung dich amoni clorua bdo hoa (10mL), sau d6 tron
v6i NaCl bdo hoa (10mL) va etyl axetat (20mL). Pha hiru co duge rira bing NaCl bio
hoa (10mL), 1am kho (Na,SO,) va 1am bay hoi dé thu dugc hop chit mong mudn dudi
dang diu dic dugc st dung ma khong can tinh ché thém (1,4g, 89%):'H NMR (400MHz,
CDCL) & 7,35 (s, 1H), 6,65 (s, 1H), 3,81 (s, 3H), 1,34 (s, 12H); "°F NMR (376 MHz,
CDCly) 6 -50,17 (s); EIMS m/z 314.
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Quy trinh diéu ché 47: 2-(6-clo-2,2-diflobenzo[d][1,3]dioxol-5-y1)-4,4,5,5-

tetrametyl-1,3,2-dioxaborolan

5-brom-6-clo-2,2-diflobenzo[d][1,3]dioxol (1,0g, 3,7mmol) dugc hoda tan trong
tetrahydrofuran khan (7mL), 1am lanh dén nhiét 46 ndm trong khoéang tir 0°C dn 5°C va
xir 1y véi timg phan isopropylmagie lithi clorua (1,3M; 3,0mL, 3,9mmol). Sau 30 phut, 2-
isopropoxy-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (730mg, 4,0mmol) dugc bd sung vao,
va hdn hop nay tiép tuc dugc khudy trong 45 phit & nhiét d6 nam trong khoang tir 10°C
dén 15°C. Dung dich amoni clorua bdo hoa (10mL) duoc bd sung vao va hdn hop nay
duoc lic vai etyl axetat (20mL) va NaCl b3o hoa (10mL). Pha hitu co dugc rira bing
NaCl bdo hoa (10mL), 1am khé (Na,SO,) va lam bay hoi dé thu duoc hop chit mong
mudn duéi dang chét rdn mau tring (1,2g, qt): "H NMR (400MHz, DMSO-d;) & 7,64 (s,
1H), 7,53 (s, 1H), 1,30 (s, 12H); ’F NMR (376 MHz, DMSO-d;) & -48,97 (s); EIMS m/z
318.

Quy trinh diéu ché 48: 2-(7-metoxybenzo[d][1,3]dioxol-5-y1)-4,4,5,5-tetrametyl-

1,3,2-dioxaborolan

o)
0
6-brom-4-metoxybenzo[d][1,3]dioxol (1,5g, 6,5mmol, diéu ché theo phwong phép
dugc mo ta trong tai li€u: Shirasaka, Tadashi; Takuma, Yuki; Imaki, Naoshi. Synthetic
Communications 1990, 20, 1223-1232) dugc hoa tan trong tetrahydrofuran khan (25mL),
1am lanh dén nhiét d6 5°C va xir ly véi isopropylmagie lithi clorua (1,3M; 5,2mL,
6,8mmol). Sau 50 phut & nhiét d6 10°C, nhiét d6 duoc ting dén 40°C va khudy trong 5
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gir. Hn hop ndy duoc 1am ngudi dén nhiét d6 20°C, xitr ly véi 2-isopropoxy-4.,4,5,5-
tetrametyl-1,3,2-dioxaborolan (1,3g, 7,Immol) va khudy trong 3 gio. H6n hop niy duoc
xtr Iy véi dung dich amoni clorua bdo hoa (2mL), sau do6 bing HCI 1M (8mL) va etyl
axetat (20mL), sau d6 dugc khudy trong 10 phit. Pha hitu co dugc rira bing NaCl bio
hoa (10mL), 1am khé (Na,SO4) va 1am bay hoi. Hop chét nay duoc tinh ché bang phuong
phép sic ky nhanh véi diclometan dé thu dugc hop chit mong muén dudi dang chit rin
mau tring (600mg; 33%); nhiét d6 néng chay: 86-88°C; 'H NMR (400MHz, CDCl;) &
7,01 (d, J = 0,5 Hz, 1H), 6,97 (d, J = 0,8 Hz, 1H), 5,98 (s, 2H), 3,93 (s, 4H), 1,33 (s,
12H); EIMS m/z 278.

Quy trinh diéu ché 49: 6-brom-4-flobenzo[d][1,3]dioxol-2-thion

F \Br

l 7%
®)
}/o
S
5-brom-3-flobenzen-1,2-diol (2,0g, 9,7mmol, didu ché theo phuong phép duge md
ta trong tai liéu: Lu, Hejun; Tang, Peng Cho; Chen, Yiqian; Wang, Shenglan; Wang,
Hua; Zhang, Lei; Li, Jun, WO 2011140936 A1) dugc hoa tan trong cloform (25mL), xur
1y v6i thiophosgen (1,2g, 11mmol) va 1am lanh dén nhiét do nam trong khoang tir 0°C
dén 5°C. Natri hydroxit (dung dich nuéc 10%, 8,9g, 22mmol) dugc bd sung nhé giot vao
Két hop khuéy manh trong 30 phut. Sau 1 gio, cloform duoc loai bo trong diéu kién chan
khéng va do pH duoc diu chinh dén pH = 2 bang HCI 6M. Chét rin thu dugc dugc bd
sung vao etyl axetat (120mL), rira bang NaCl bo hoa (30mL), 1am kho (Na,SO,) va 1am
bay hoi. Hop chét nay dugc tinh ché bang phuong phép sic ky nhanh str dung etyl axetat-
hexan & gradien nim trong khoang tir 0% dén 30% dé thu dugc hop chit mong mudn
dudi dang chit rin mau nau vang nhat (1,5g, 62%); nhiét d6 néng chay: 41-42°C; 'H
NMR (400MHz, CDCLs) & 7,35 - 7,30 (m, 1H), 7,29 (d, J = 1,6 Hz, 1H); ’F NMR (376
MHz, CDCl,) 6 -128,93; EIMS m/z 248/250.
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Quy trinh diéu ché 50: 6-brom-2,2,4-triflobenzo[d][1,3]dioxol

F Br

o)
F%/O
F

6-brom-4-flobenzo[d][1,3]dioxol-2-thion (6,9g, 28mmol) dugc hoa tan trong
diclometan khan (150mL), 1am lanh dén nhiét do -40°C va xir Iy v6i pyridin hydroflorua
(ham lwong HF bing 70% khéi lugng; 39g, 273mmol). N-iotsucxinimit (19g, 84mmol)
duoc bd sung ting phin vao ddng thoi nhiét d6 dugc duy tri nhd hon -30°C. Hon hop nay
dugc khudy trong 30 phiit & nhiét d nim trong khoang tir -35°C dén -0°C, sau d6 d& 4m
dén nhiét do 20°C va khudy trong 30 phtt. Lam lanh bén ngoai d&é duy tri nhiét d6 nhé
hon 35°C, hén hop ndy dugc xtt Iy véi ting phén dung dich chira NaHSO; (8g) trong
nuée (50mL) va khudy trong 15 phat. Hon hop nay duge xir Iy thém véi nude (200mL)
dé hoa tan cic chit rin. Pha hitu co duogc rira bing NaCl bo hoa (30mL), va 1am kho
(Na,SO,). Lép dung méi duge loai bd bing cach chung cét qua cot Oldershaw c6 7 dia,
va khi thé tich thiét bi chung cit bang khoang 50mL, qué trinh chung cht duoc tiép tuc
qua cdt Vigreux co chidu dai 200mm cho dén khi nhiét d6 phan déu cot dat dén 75°C. Sau
khi 1am ngudi dén nhiét o moi trudng, &p sudt duge giam dén 50mmHg va hop chét nay
duoc 14y ra & phia trén & nhiét @ nim trong khoang tir 75°C dén 80°C qua dau chung cét
don gian dé thu dugc hop chit mong mudn dudi dang chét 1éng mau hdng (5,3g, 74%):
'H NMR (400MHz, CDCL) & 7,11 (dd, J = 9,0, 1,7 Hz, 1H), 7,07 (m, 1H); °"F NMR
(376 MHz, CDCls) & -49,56, -132,65; EIMS m/z 254.

Quy trinh diéu ché 51: 4,4,5,5-tetrametyl-2-(2,2,7-triflobenzo[d][1,3]dioxol-5-y1)-

1,3,2-dioxaborolan

?
F B.g
0
F——0
F
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6-brom-2,2 4-triflobenzo[d][1,3]dioxol (2,0g, 7,8mmol) dugc hoa tan trong
tetrahydrofuran khan (10mL), 1am lanh dén nhiét d6 -5 to 0°C va xir 1y v6i timg phan
phic chét isopropylmagie lithi clorua (1,3M; 6,3mL, §,2mmol). Bé 1am lanh dugc nhéc
ra va hdn hop ndy dugc khudy trong 30 phut. 2-isopropoxy-4.4,5,5-tetrametyl-1,3,2-
dioxaborolan (1,6g, 8,4mmol) duoc bd sung vao, hdn hop nay dugc khudy trong 1 gio,
sau d6 xir 1y v6i dung dich amoni clorua bdo hoa (5SmL). Hon hop nay duoc pha lodng
v6i etyl axetat (40mL) va NaCl bdo hoa (10mL) va d6 pH dugc diéu chinh dén pH = 2
bing cach bd sung HCL. Pha hitu co dugc rira bing NaCl bdo hoa (5mL), 1am kho
(Na,SO,) va lam bay hoi dé thu duoc hop chit mong muébn duoc st dung ma khong cin
tinh ché thém (2g, 85%): 'H NMR (400MHz, CDCl3) & 7,36 (d, J = 9,8 Hz, 1H), 7,29 (d,
J = 6,5 Hz, 1H), 1,33 (s, 12H); ’F NMR (376 MHz, CDCl,) & -49,79, -136,26; EIMS m/z
302.

Quy trinh diéu ché 52: 3-brom-6-ﬂobenzen—1,2-di01

Br

F OH
OH

3-brom-6-flo-2-hydroxybenzaldehyd (9,0g, 41mmol, diéu ché theo phuong phép
dugc mo ta trong tai liéu: Castro, Alfred C.; Depew, Kristopher M.; Grogan, Michael J.;
Holson, Edward B.; Hopkins, Brian T.; Johannes, Charles W.; Keaney, Gregg F.; Koney,
Nii O.; Liu, Tao; Mann, David A.; Nevalainen, Marta; Peluso, Stephane; Perez,
Lawrence Blas; Snyder, Daniel A.; Tibbitts, Thomas T., WO 2008024337 A2) duoc
khudy trong NaOH 1,0M (47mL) va xtt Iy v6i hydro peroxit (6%; 49g, 86mmol). Lam
lanh bén ngoai dé duy tri nhiét do nhé hon 50°C. Sau 2 gid khudy, hdn hop nay dugc
khudy v6i dung dich chira NaHSO; trong 50mL nuée va chiét vé6i etyl axetat (2 x 75mL).
Dich chiét thu gom dugc duge rira bang NaCl bao hoa (20mL), 1am kho (Na,SO,) va 1am
bay hoi dé thu duoc hop chét catechol mong mudn dudi dang chit 1éng mau cam sim,
duoc sir dung truc tiép trong budc tiép theo ma khéng cén tinh ché thém (8,9g, qt): EIMS
m/z 206.
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Quy trinh diéu ché 53: 4-brom-7-flobenzo[d][1,3]dioxol-2-thion

Br

@)
@)

«S
3-brom-6-flobenzen-1,2-diol (8,9g, 43mmol) dugc hoa tan trong cloform
(100mL), 1am lanh dn nhiét d6 nim trong khoang tir 0°C dén 5°C va xtr ly véi
thiophosgen (5,4g, 47mmol). Dung dich nudc natri hydroxit (10% khéi luong; 40g,
99mmol) dwgc bd sung timg phan vao trong 30 phut két hop khudy manh. Hon hop nay
tiép tuc dugc khudy trong 60 phit & nhiét do nim trong khoang tir 5°C dén 15°C, sau d6
hau hét cloform duoc loai bd bang cach 1am bay hoi quay. D6 pH dudc diéu chinh dén
pH = 2 bing cach bd sung HCI 1M va thion két tia ndy duogc bd sung vio etyl axetat
(150mL). Pha hitu co duge ria bing nuée (25mL), NaCl bdo hoa (25mL), 1am khod
(Na,SO,), va 1am bay hoi. Hop chét thd nay duoc tinh ché bang phuong phép sic ky
nhanh, rira giai bing etyl axetat-hexan & gradien ndng do nam trong khoang tir 0% dén
20% dé thu duge hop chit mong mudn dudi dang chét rin mau niu vang nhat (6,2g,
58%}; nhiét d6 néng chay: 72-76°C; 'H NMR (400MHz, CDCl3) & 7,40 (dd, J = 9,2, 4,1
Hz, 1H), 7,04 (t, J = 9,1 Hz, 1H); ’F NMR (376 MHz, CDCl;) & -132,68; EIMS m/z 248.

Quy trinh diéu ché 54: 4-brom-2,2,7-triflobenzo[d][1,3]dioxol

/.\ Br
%
@]
O—(—F
F

4-brom-7-flobenzo[d][1,3]dioxol-2-thion (6,1g, 25mmol) dugc hoda tan trong
diclometan khan (100mL), 1am lanh dén nhiét d§ nim trong khoang tir -30°C dén -40°C

va xt Iy vai pyridin hydroflorua (70% khéi lugng; 35g, 245mmol). N-iotsucxinimit dugc
bd sung timg phan vao & nhiét d6 nam trong khoang tir -25°C dén -35°C va hdn hop nay
dugc dé Am dén nhiét d6 20°C va khudy trong 2 gid. Hon hop sim mau nay duoc 1am
lanh dén nhiét d6 0°C va xtr Iy v6i dung dich natri bisulfit 15% (30mL) két hop véi
}khuéy. Sau 20 phit, hdn hop ndy dugc pha lodng véi diclometan (75mL) va nude
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(200mL) d& hoa tan c4c chit rén. Pha hitu co duge rira bang NaCl bio hoa (25mL) va 1am
kho (Na,SO,4). Dung méi duge loai bd bang cach chung ct qua cot Vigreux c6 chiéu dai
450mm. Hop chét nay dugc dua vao 4p suit nim trong khoang tir 30 dén 40mmHg &
nhiét d6 nidm trong khoang tir 80°C dén 90°C dé thu dugc hop chit mong muébn duéi
dang chét 16ng trong subt (3,0g, 47%): 'H NMR (400MHz, CDCl;) § 7,18 (dd, J = 9,3,
42 Hz, 1H), 6,85 (t, J = 9,3 Hz, 1H); '°F NMR (376 MHz, CDCL;) & -49,08, -136,17;
EIMS m/z 254.

Quy trinh diéu ché 55: 4,4,5,5-tetrametyl-2-(2,2,7-triflobenzo[d][ 1,3 ]dioxol-4-yl)-

1,3,2-dioxaborolan

~0

0]
o~
L°F
4-brom-2,2,7-triflobenzo{d][1,3]dioxol (2,0g, 7,8mmol) dugc hoa tan trong
tetrahydrofuran khan (12mL), 1am lanh dén nhiét do -5°C va xir 1y v6i timg phén phtic chét
isopropylmagie lithi clorua (1,3M; 6,3mL, 8,2mmol). Hon hop nay dugc khudy trong 2 gid &
nhiét d6 ndm trong khoang tir 5°C dén 15°C, xir 1y v6i 2-isopropoxy-4,4,5,5-tetrametyl-1,3,2-
dioxaborolan (1,6g, 8,4mmol) va khudy trong 2 gid & nhiét d6 nim trong khoang tir 10°C dén
20°C. Hdn hop nay duge xir Iy v6i dung dich amoni clorua bao hoa (5mL), khudy trong 10 phut,
sau d6 ldc v6i HCI 1M (10mL) va etyl axetat (75mL). Pha hitu co dugc rira bang NaCl bao hoa
(10mL), 1am kho (Na,SOy) va 1am bay hoi @ thu dugc hop chit mong mubn dudi dang chét rin
mau tring (2,3g, 98%): 'H NMR (400MHz, CDCls) & 7,41 (dd, J = 8,7, 5,3 Hz, 1H), 6,88 (dd, J
= 9,5, 8,8 Hz, 1H), 1,36 (s, 12H); "°F NMR (376 MHz, CDCl;) & -49,07, -131,31; EIMS m/z
302.

Quy trinh didu ché 56: (2,2-diflo-7-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)benzo[d][1,3]dioxol-4-yl)trimetylsilan
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(2,2-diflobenzo[d][1,3]dioxol-4-yl)trimetylsilan (5,0g, 22mmol, diéu ché theo
phuong phép duge mo ta trong tai liéu: Gorecka, Joanna; Leroux, Frederic; Schlosser,
Manfred, European Journal of Organic Chemistry 2004,1, 64-68) dugc bb sung vio dung
dich dugc khudy chira sec-BuLi (1,4M; 10mL, 14mmol) trong tetrahydrofuran khan
(28mL) 1am lanh dén nhiét 46 -75°C. Sau 2 gi& & nhiét d -75° C, 2-isopropoxy-4,4,5,5-
tetrametyl-1,3,2-dioxaborolan (4,2g, 23mmol) dugc bd sung vao, va hén hop nay duogc
khudy trong 90 phut & nhiét do -75°C. Hon hop nay duge xir 1y véi dung dich amoni
clorua bdo hoa (5mL) va 1am 4m dén nhiét d6 20°C. Hon hop nay duoc két hop véi nude
(75mL), axit héa bang HCl 6M va chiét véi dietyl ete (100mL). Pha hiru co duoc rira
bing NaCl bio hoa (15mL), 1am kho (Na,SO,) va lam bay hoi dé thu duoc hop chét
mong mubn (dd tinh khiét khoang 60%) duoc st dung ma khong can tinh ché thém: 'H
NMR (460MHz, CDCl;) 6 7,39 (d, J = 7,5 Hz, 1H), 7,07 (d, J = 7,5 Hz, 1H), 1,36 (s, ,

12H), 0,33 (s, 9H); "’F NMR (376 MHz, CDCl5) § -49,33; EIMS m/z 356.

Quy trinh diéu ché 57: 4-brom-5-flobenzen-1,2-diol

F
Br

HO
OH
B6 sung 4-brom-5-flo-2-metoxyphenol (2g, 9,05mmol) vao CH,Cl, (30mL) trong
binh phan tmg d4y tron dung tich 50mL. Hon hop phan tmg nay dugc 1am lanh dén nhiét
do 0°C trong bé nuéc da. Bo tribromua (1,027mL, 10,86mmol) dugc bd sung tur tr vao
nhd bom tiém trong 5 phit, va bé nudc da duoc 14y ra. Hon hop phan tmg nay duoc dé
4m dén nhiét d6 phong va khudy trong 18 git. Hon hop phan tng nay duge dit trong bé
nuéc d4 va metanol (30mL) duoc bd sung tir tir vio nhd bom tiém. Sau khi 14y bé nude

d4 ra, hon hop phan tng nay dwoc d& 4m dén nhiét do phong. Hon hop phan tmg nay
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dugc chuyén vao phéu phén tach, pha lodng véi etyl axetat (200mL) va rira bang nudce
(200mL). Lép hiru co duoc 1am khé bang Na,SO4 va loc. Dung dich hitu co nay duge co
dé thu duogc 4-brom-5-flobenzen-1,2-diol dudi dang diu mau ndu sdm (1,8g, 96%): 'H
NMR (400MHz, CDCl;) § 7,03 (d, J = 6,5 Hz, 1H), 6,72 (dd, J = 8,3, 3,5 Hz, 1H); “°F
NMR (376 MHz, CDCl3) & -115,91 (s); ESIMS m/z 207 ([M+H]"), 206 ([M-H]).

Quy trinh diéu ché 58: 5-brom-6-flobenzo[d][1,3]dioxol
F
Br
o)
L3

Bb sung 4-brom-5-flobenzen-1,2-diol (2g, 9,66mmol), xeri carbonat (4,72g,
14,49mmol) va bromclometan '(1,875g, 14,49mmol) vao N,N-dimetylformamit (25mL)
trong binh dung tich 50mL. Hbn hop phan tmg nay duoc khudy & nhiét d6 phong trong 1
gid, sau d6 dugc gia nhiét dén nhiét do bén ngoai bing 80°C trong 3 gidr. Sau khi 1am
ngudi, hén hop phan Gmg nay dugc pha lodng véi Et,0 (75mL) va rira bang nudce (50mL)
sau d6 bang dung dich NaCl bio hoa (50mL). Lép hitu co duge 1am kho bing MgSO, va
loc. Dung dich hitu co nay dugc c¢6 dé thu duogc 5-brom-6-flobenzo[d][1,3]dioxol duéi
dang chét rin mau cam nhat (1,8g, 85%): 'H NMR (400MHz, CDCl3) & 6,94 (d, J = 5,9
Hz, 1H), 6,67 (d, J = 7,9 Hz, 1H), 6,00 (s, 2H); ”F NMR (376 MHz, CDCl;) & -113,82
(s); ESIMS m/z 220 ((M+H]"), 218 ([M-H]). |

Quy trinh diéu ché 59: 5-brom-2,2-dimetylbenzo[d][1,3]dioxol

Br

0)
ﬁ/o
B sung 4-brombenzen-1,2-diol (1g, 5,29mmol), 2,2-dimetoxypropan (2,204g,
21,16mmol), va axit p-toluen sulfonic monohydrat (0,050g, 0,265mmol) vao benzen
(50mL) trong binh day tron dung tich 250mL. Binh nay dugc diy bang nip Dean-Stark
va gia nhiét dén nhiét d6 hdi Iuu trong 18 gio. Sau khi 1am ngudi, hdn hop phan tmg niy
dugc chuyén vao phéu phan tach va rira bing dung dich NaOH 2N (100mL) v Dung
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dich NaCl bio hoa (100mL). Lép hitu co duge 1am khé biang MgSOy, loc, va cd dé thu
dugc 5-brom-2,2-dimetylbenzo[d][1,3]dioxol dudi dang ddu mau niu sdm (767mg,
63%): '"H NMR (400MHz, CDCL;) § 6,91 - 6,85 (m, 2H), 6,62 - 6,57 (m, 1H), 1,66 (s,
6H); *C NMR (101 MHz, CDCl;) & 146,81 (s), 144,25 (s), 123,64 (s), 121,02 (s), 112,05
(s), 109,40 (s), 108,46 (s), 25,83 (s); ESIMS m/z 230 (IM+H]"), 228 ([M-H]).

Quy trinh diéu ché 60: 2-(2,2-dimetylbenzo[d][1,3]dioxol-5-y1)-4,4,5,5-tetrametyl-

1,3,2-dioxaborolan

B sung kali axetat (1,671g, 17,03mmol), 4,4,4',4',5,5,5',5'-octametyl-2,2'-bi(1,3,2-
dioxaborolan) (1,729g, 6,81mmol), 5-brom-2,2-dimetylbenzo[d][1,3]dioxol (1,3g,
5,68mmol), va PdClL,(dppf) (0,415g, 0,568mmol) vio DMSO (10mL). Hon hop phan ting
nay duoc gia nhiét dén nhiét d6 bén ngoai bang 80°C trong 18. gi¢. Sau khi lam nguoi,
hén hop phéan tng ndy duge rét vao nude da (50mL). Hon hop nude da nay duge chuyén
vao phéu phén tich va chiét hai 14n véi etyl axetat (50mL). Lép hiru co duge két hop, 1am
kh6 bang Na,SO,, va loc. Dung dich nay duoc cd 1én 5g Celite® str dung dung méi 13 etyl
axetat. Celite d3 dugc ngdm dung dich phan Gmg dugc nap vao hé tinh ché Teledyne Isco
va tinh ché bang phwong phép sic ky silicagel sir dung 0-30% etyl axetat:hexan dé fhu
dugce 2-(2,2-dimetylbenzo[d][ 1,3]dioxol-5-y1)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan dudi
dang chit ban rén mau dé (767mg, 49%): "H NMR (400MHz, CDCL;) § 7,31 (dt, J = 6.6,
3,3 Hz, 1H), 7,15 (s, 1H), 6,74 (d, J = 7,7 Hz, 1H), 1,66 (s, 6H), 1,32 (s, 12H); >*C NMR
(101 MHz, CDCl3) ¢ 129,21 (s), 113,78 (s), 108,15 (s), 83,59 (s), 25,86 (s), 24,82 (s);
ESIMS m/z 277 (IM+H]"), 275 ([M-H]).
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Quy trinh didu ché 61: 2-(6-flobenzo[d][1,3]dioxol-5-y1)-4,4,5,5-tetrametyl-1,3,2-

dioxaborolan

O
0

2-(6-flobenzo[d][1,3]dioxol-5-yl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan dugc didu
ché theo quy trinh diéu ché 60 tir 5-brom-6-flobenzo[d][1,3]dioxol dé thu duoc diu mau
niu (74%): 'H NMR (400MHz, CDCl;) & 7,08 (d, J = 4,6 Hz, 1H), 6,55 (t, J = 6,4 Hz,
1H), 5,97 (d, J = 2,1-Hz, 2H), 1,24 (s, 12H); °C NMR (101 MHz, CDCL) & 131,70,
131,37, 128,34, 113,38, 101,93, 98,12, 97,80, 83,51, 24,80; ESIMS m/z 267 ([M+H]"),
265(IM-HY).

Quy trinh didu ché 62: 2-(2,2-diflobenzo[d][1,3]dioxol-5-y1)-4,4,5,5-tetrametyl-

1,3,2-dioxaborolan

BS sung  5-brom-2,2-diflobenzo[d][1,3]dioxol  (2,516g, 10,6mmol) va
tetrahydrofuran khan (26mL) vao binh d4y tron ba cd d& 1am khd trong 16 trong diéu kién
khi nito. Dung dich nay dugc lam lanh dén nhiét d6 0°C. Phic chit isopropylmagie
clorua-lithi clorua (1,3M; 10mL, 13,0mmol) dugc bd sung tir tir vio va khudy trong 1
gi0. 2-isopropoxy-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (2,2mL, 10,62mniol) duoc bd
sung vao, va hdn hop phan tng nay duoc khudy trong 1 gio. Phan tmg dugc ding bing
dung dich nuéc amoniac clorua bdo hoa va chiét ba lan véi etyl axetat. Cac 16p hitu co
thu gom dugc duge rira bing mréc mudi va 1am khé bang magie sulfat khan. Dung dich

nay dugce loc va co dé thu dugc 2-(2,2-diflobenzo[d][ 1,3]dioxol-5-y1)-4,4,5,5-tetrametyl-

-69-



36355

1,3,2-dioxaborolan dudi dang diu mau vang (2,54g, 84%): '"H NMR (400MHz, CDCl,) &
7,56 (dd, J = 8,0, 1,0 Hz, 1H), 7,47 (d, J = 0,6 Hz, 1H), 7,06 (dd, J = 7,9, 0,4 Hz, 1H),
1,34 (s, 12H); "F NMR (376 MHz, CDCl;) & -50,18; EIMS m/z 284.

Quy trinh diéu ché 63: 2-(benzo[d][1,3]dioxol-4-y1)-4,4,5,5-tetrametyl-1,3,2-

dioxaborolan

o\/O

Benzo[d][1,3]dioxol (3,05g, 25mmol) dugc hoa tan trong tetrahydrofuran (50mL)
va 1am lanh dén nhiét d6 -108°C bing bé tetrahydrofuran/nito 16ng. Sec-butyllithi (1,4M
trong xyclohexan; 19,64mL, 27,5mmol) dugc bd sung nhé giot vio, duy tri nhiét d6 nhod
hon -100°C. Sau d6, hdn hop phan tmg niy dugc khudy & nhiét 46 ndm trong khoang tir -
100°C dén -108°C trong 2 gid dé dam bao khir proton héa hoan toan. Sau dé, 2-
isopropoxy-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (4,65g, 25,00mmol) dugc bd sung nhé
giot vao hdn hop phan tmg nay, duy tri nhiét d6 nhé hon -100°C. Sau d6, hdn hgp phan
{mg nay dugc dé 4m dén nhiét 46 phong va phan 16p giita dietyl ete va nudc. Pha hitu co
dugc chiét véi nude mot 14n nita va cic pha nuéc dugce Két hop va axit héa dén d6 pH=4
bang HC1. Hon hop nay duoc chiét v6i dietyl ete va pha hitu co dugc 1am kho va co trong
diéu kién chan khong. Hop chit nay duoc tinh ché bing phuong phép sic ky nhanh
(silicagel) dé thu dugc hop chit mong mudn dudi dang chit rin mau tring (2,14g, 34,5
%): 'H NMR (300MHz, CDCl,) § 7,21 (dd, J = 7,6, 1,4 Hz, 1H), 6,90 (dd, J = 7,7, 1,5
Hz, 1H), 6,82 (t,J=7,6 Hz, 1H), 6,02 (s, 2H), 1,36 (s, 12H); EIMS m/z 248.
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Quy trinh didu ché 64: 2-(2,2-diflobenzo[d][1,3]dioxol-4-yl)-4,4,5,5-tetrametyl-

1,3,2-dioxaborolan

O
O+F
F
2,2-diflobenzo[d][1,3]dioxol (6g, 38,0mmol) dugc hoa tan trong tetrahydrofuran

(100mL) va 1am lanh dn nhiét dd -75°C. Sec-butyllithi (1,4M trong xyclohexan;
29,8mL, 41,7mmol) dugc bd sung nhd giot vao, duy tri nhiét 4o nho6 hon -65°C. Sau 46,
hén hop phan Gng nay khudy & nhiét do -75°C trong 1 gio dé dam bao khir proton hoa
hoan toan. Sau d6, 2-isopropoxy-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (7,06g,
38,0mmol) dugc bd sung nho giot vao hdn hop phan tng nay duy tri nhiét o nhoé hon -
65°C. Sau d6, hdn hop phan tmg nay dugc dé 4m dén nhiét 4o phong va dé & nhiét do
phong trong 2 gid, sau d6 phén 16p giira dietyl ete va nudc. Pha nuéc duoc axit hoa dén
d6 pH = 3 bang HC1 12N. Hén hop nay dugc chiét v6i dietyl ete va pha hitu co duoc 1am
kho va c6 trong diu kién chan khéng dé thu dugce hop chit mong muébn dudi dang chét
rin mau tring nhat (7,06g, 65,5%): "H NMR (300MHz, CDCl3) & 7,43 (dd, J= 7,5, 1,5
Hz, 1H), 7,13 (dd, J=17.,9, 1,5 Hz, 1H), 7,05 (t, /= 7,7 Hz, 1H), 1,37 (s, 12H); EIMS m/z
284.

Quy trinh diéu ché 65: 4-clo-2,2-diflobenzo[d][1,3]dioxol

cl o
07LF
F
2,2-diflobenzo[d][1,3]dioxol (6,3g, 39,8mmol) dugc hoa tan trong tetrahydrofuran
(66mL) va 1am lanh dén nhiét do -78°C. n-butyllithi (dung dich 2,5M trong hexan;
16,74mL, 41,8mmol) dugc bd sung nhd giot vao, duy tri nhiét 49 nho hon -70°C. Sau do,

hén hop phan Gng nay khudy & nhiét d6 -78°C trong 1 gior dé dam bao khir proton hoa
hoan toan. 1,22-triflotricloetan (14,93g, 80mmol) dugc hoa tan trong tetrahydrofuran
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(33mL) va 1am lanh d&én nhiét do -65°C. Lithiat nay duoc chuyén qua éng théng vao dung
dich chtra 1,2,2-triflotricloetan & téc d6 dé duy tri nhiét d6 ndm trong khoang tir -60°C
dén -65°C trong qué trinh bd sung. Sau d6, hdn hop phan tmg nay duoc dé 4m dén nhiét
d6 phong va phan 16p giita dietyl ete va nuéc. Pha hitu co duge c¢6 va hop chat nay duoc
nap qua 100g silicagel sir dung dung moi 13 hexan dé thu dugc hop chit mong muén as a
clear oil (5,74g, 74,8%): '"H NMR (400MHz, CDCL;) & 7,08 (dd, J = 8,2, 1,4 Hz, 1H),
7,03 (t,J= 8,0 Hz, 1H), 6,97 (dd, J =179, 1,5 Hz, 1H); EIMS m/z 192.

Quy trinh diéu ché 66: 2-(7-clo-2,2-diflobenzo[d][1,3]dioxol-4-y1)-4,4,5,5-

tetrametyl-1,3,2-dioxaborolan

cl o

4-clo-2,2-diflobenzo[d][1,3]dioxol (3g, 15,58mmol) dugc hoa tan trong
tetrahydrofuran (50mL) va lémv lanh dén nhiét d6 -75°C. N-butyllithi (2,5M trong hexan;
6,86mL, 17,14mmol) dugc bd sung nhé giot vao duy tri nhiét d6 nhé hon -65°C. Sau dé,
hén hop phéan tng nay khudy & nhiét do -75°C trong 1 gi dé dam bao khir proton hoa
hoan toan. Sau d6, 2-isopropoxy-4.4,5,5-tetrametyl-1,3,2-dioxaborolan (3,19g,
17,14mmol) dugc bd sung nhé giot vao hén hop phan tmg nay duy tri nhiét d6 nho hon -
65°C. Sau d6, hdn hop phan tmg nay dugc dé 4m dén nhiét 4o phong, bd sung vao dietyl
ete (200mL) va chiét voi nude (2 x 100mL). Cac pha nudc duge két hop va axit héa dén
d6 pH = 4 bang HCI dic. Hon hop nay duoc chiét véi dietyl ete va pha hiru co dugc 1am
kho v c6 trong didu kién chan khéng dé thu dugc hop chit mong mubn duéi dang chat
rin mau trang nhat (3,82g, 77%): '"H NMR (400MHz, CDCl3) 6 7,38 (d, /= 8,4 Hz, 1H),
7,06 (d, J= 8,4 Hz, 1H), 1,36 (s, 12H); EIMS m/z 318.
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Quy trinh diéu ché 67: 2-(2,2-diflobenzo[d][1,3]dioxol-5-y1)-4,4,5,5-tetrametyl-

1,3,2-dioxaborolan

O]
-

Bb sung 4,4,4',4'5,5,5',5"-octametyl-2,2'-bi(1,3,2-dioxaborolan) (1,6g, 6,3mmol),
kali axetat (1,9g, 19,0mmol), va (1,1'-bis(diphenylphosphino)ferocen)-diclopaladi(Il)
(0,3g, 0,32mmol) vao dung dich chia 5-brom-2,2-diflobenzo[d][1,3]dioxol (1,5g,
6,3mmol) trong N, N-dimetylformamit (12,7mL). Hdn hop phan tmg nay duoc gia nhiét &
nhiét d6 80°C trong 18 gi&y, sau d6 hon hop phan tng nay dugc pha lodng véi Et,O va rira
bang nudc. Lép hitu co duge phan tach, 1am khod bang Na,SO,, loc, ¢ trong diéu kién
chan khéng, va tinh ché bang phuong phap sic ky silicagel rira giai bang 0-100% axeton
trong hexan dé thu duoc diu mau nau (0,9g, 50%): 'H NMR (400MHz, DMSO-d) & 7,55
(d, J= 8,0 Hz, 1H), 7,53 (s, 1H), 7,43 (d, J = 8,0 Hz, 1H), 1,30 (s, 12H); "°F NMR (376
MHz, DMSO-dg) 3 -49,26 (s); EIMS m/z 284.

Quy trinh diéu ché 68: 2,3-dihydro-1H-inden-2-yl axetat

0]
)zo
Axetyl clorua (87,86g, 1119,40mmol) dugc bd sung nhé giot vao 2, 3-dihydro-1H-
inden-2-ol (15g, 111,94mmol) trong diéu kién khi nito & nhiét 46 0°C. Hn hop phan tmg
nay duoc khudy & nhiét do phong trong 16 gid. Axetyl clorua du duoc chung cit loai bd
trong diéu kién ap suit giam. Phin cin dugc pha lodng véi etyl axetat (450mL), rira bing

dung dich nuéc nari bicarbonat bio hoa (3 x 50mL), nudc mubi (30mL), 1am khd bang
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Na,SO, va cb trong didu kién 4p sut giam dé thu duoc hop chit mong muébn (16,2g,

82%) dugc st dung trong bude tiép theo ma khong can tinh ché thém.
Quy trinh diéu ché 69: 5-brom-2,3-dihydro-1H-inden-2-yl axetat

Br

o
)zo
B sung tir tr N-bromsucxinimiit (17,8g, 99,09mmol)vao dung dich & nhiét 4o 0°C
chtra 2,3-dihydro-1H-inden-2-yl axetat (16g, 90,09mmol) trong DMF khan (160mL), va
hén hop nay duoc khudy trong 48 gid & nhiét 4o phong. Sau d6, hdn hop phan mg nay
pha loding vdi etyl axetat (450mL), rira bing nuéc da (4 x 50mL) va nuée mudi (100mL),
1am khé bing Na,SO, va cb trong diéu kién 4p sudt giam. Phan cin dugc tinh ché bing
phuong phap sic ky cot s dung etyl axetat/hexan (silicagel c6 kich c& qua rdy sb 100

dén 200) dé thu duoc hop chit mong mubn (9,8g, 42%).
Quy trinh diéu ché 70: 5-brom-2, 3-dihydro-1H-inden-2-ol

_Br

HO

'B6 sung nho giot dung dich NaOH (2,12g, 53,15mmol) trong nuéc (25mL) vio
dung dich & nhié¢t 40 0°C chira 5-brom-2,3-dihydro-1H-inden-2-yl axetat (9g,
35,43mmol) trong THF (100mL). H6n hop phan tng nay duoc khudy & nhiét 6 phong
trong 16 gid. Sau d6, hdn hop phan tmg niy duoc cd, trung hoa bang dung dich HCI 6N
va chiét voi etyl axetat (2 x 50mL). Céc 16p hitu co thu gom dugc duoc rira bang nude
mubi (50mL), 1am kho béng Na,SQO4 va c6 trong diéu kién ap suét giam. Phén cén dugc
tinh ché bang phuong phap sic ky cot (etyl axetat/hexan, silicagel c6 kich ¢& qua ray sd
100 dén 200) dé thu duoc hop chat mong muén (4,5g, 56%).
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Quy trinh diéu ché 71: 5-(4,4,5,5-tetrametyl-1, 3, 2-dioxaborolan-2-yl)-2,3-
dihydro-1H-inden-2-o0l

HO

Bb sung bis(pinacolato) dibo (6,44g, 25,47mmol) va kali axetat (8,3g, 84,90mmol)
vao dung dich chita 5-brom-2,3-dihydro-1H-inden-2-ol (4,5g, 21,22mmol) trong dioxan
(54mL). Hon hop phan tng ndy duge suc khi argon trong 20 phut, sau d6 Pd(dppf)Cl,
(0,755g, 1,061mmol) dugc bd sung vio. Hén hop phan tmg nay duge khudy & nhiét do
110°C trong 4 gi¢, sau do dé ngudi dén nhiét do phong, loc qua dém Celite® va rira béng
etyl axetat (100mL). Dich loc dugc ¢o trong didu kién 4p suét giam. Phan cin dugc tinh
ché bing phuwong phap sic ky cot (etyl axetat/hexan, silicagel c6 kich c& qua ray s6 100
dén 200) @ thu duoc hop chit mong mudn (3,8g, 69%).

Quy trinh diéu ché hop chét c6 cong thire (1)

Vi du 1: Metyl 4-amino-3-clo-6-(1,3-dihydroisobenzofuran-5-yl)-5-flopicolinat

tert-butyl nitrit (1,3mL, 11mmol, 1,5 duong lugng) dugc bb sung vao dung dich
dugc khudy chira benzoic peroxyanhydrit (36mg, 0,15mmol, 0,02 duong lugng), dibo
bis(pinacol) este (1,9g, 7,4mmol, 1,0 duong luong), va 1,3-dihydroisobenzofuran-5-amin
(1,0g, 7,4mmol, 1,0 duong lugng) trong axetonitril (25mL) & nhiét d6 23°C. Dung dich
déng nhit mau nau cam thu duge duoc khuéy & nhiét d6 23°C trong 3 gid. Than hoat tinh
dugc bd sung vao va hdn hop mau den ndy duge loc nho trong luc va co bang cach 1am

bay hoi quay dé thu dugc 2-(1,3-dihydroisobenzofuran-5-yl)-4,4,5,5-tetrametyl-1,3,2-
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dioxaborolan (1,9g) du6i dang ddu mau nau sim c6 do tinh khiét bang 30% khi phén tich
"H NMR hop chét thd nay.

B sung metyl 4-amino-3,6-diclo-5-flopicolinat (500mg, 2,1mmol, 1,0 duong
lugng), diclo[bis(triphenylphosphino)]-paladi(II) (150mg, 0,21mmol, 0,10 duong lugng),
va natri carbonat (240mg, 2,3mmol, 1,1 duong luong) vao hgp chat thé 2-(1,3-
dihydroisobenzofuran-5-yl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan =~ (khodng  570mg,
2,3mmol, 1,1 dwong luong), sau d6 bd sung hdn hop nudc:axetonitril theo ty 18 1:1 vao
(7,0mL) & nhiét d6 23°C. Hon hop mau niu/cam sim thu duge duge gia nhiét dén nhiét
d6 85°C va khudy trong 4 gio. Hon hop phan tmg d3 1am ngudi duge pha lodng véi nude
(150mL) va chiét véi diclometan (4 x 70mL). Cac 16p hitu co thu gom dugc 1am khé
(magie sulfat), loc nhd trong luc, va cd bang cach 1am bay hoi quay. Phén cin duge tinh
ché bing phuong phép sic ky cot pha d4o (gradien ndng do axetonitril ndm trong khoang
tir 5% dén 100%) dé thu dugc hop chit mong muébn dudi dang bot mau cam (150mg,
22%); nhiét do néng chdy:153-156°C; IR (bdn mong) 3468 (m), 3334 (s), 3205 (m), 2952
(m), 2856 (m), 1735 (s), 1623 (s), 1579 (w) cm; 'H NMR (400MHz, CDCl;) § 7,81-7,86
(m, 2H), 7,33 (d, J = 8 Hz, 1H), 5,16 (br d, J = 4 Hz, 1H), 4,89 (br s, 2H), 3,97 (s, 3H);
ESIMS m/z 323 [(M+H)].

Vi du 2 (phan tng ghép cdp 1): Metyl 4-amino-6-(benzo[d][1,3]dioxol-4-yl)-3-
clo-5-flopicolinat

NH,
F cl

. | A
H/QkT/' N7 O e,
\/' @)
\(\O
o—/

Metyl 4-amino-3,6-diclo-5-flopicolinat (1,5g, 6,28mmol), 2-(benzo[d][1,3]dioxol-
4-y1)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (2,024g, 8,16mmol), kali florua (0,875g,
15,0mmol; Luu y: ciac vi du lién quan s&¢ dung xeri florua) va
bis(triphenylphosphin)paladi(Il)clorua  (0,440g, 0,628mmol) dugc két hop trong
axetonitril (13mL) va nu6c (4,5mL). Sau d6, hdn hop phan ng nay duge chiéu xa trong
thiét bi vi séng & nhiét do 110°C trong binh dugc day nip trong 20 phit, dugc trang bi
cam bién hdng ngoai bén ngoai dé kiém soat nhiét do tir thanh binh. Hén hop phan mg
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da 1am ngudi dugc phan 16p gifta etyl axetat va nudce. Pha hitu co duge lam kho va cd
trén 1,2g silicagel. Hén hop nay duoc dua vao dinh cot silicagel va hop chét duoc rira
gi4i voi hé dung moi hexan/etyl axetat & gradien ndng dd nim trong khoang tir 7% dén
60% dé thu dugc hop chit mong muén dudi dang chat rin mau tréng (1,4g, 68,7%); nhiét
d6 néng chay: 146-148°C; "H NMR (400MHz, CDCl;) & 7,16 - 7,09 (m, 1H), 6,98 - 6,85
(m, 2H), 6,01 (s, 2H), 4,91 (br s, 2H), 3,98 (s, 3H); ESIMS m/z 325 ((M+H]").

Phuong phép diéu ché duogc st dung trong vi du nay duge thé hién trong Bang 2
duéi dang “phan tmg ghép cap 1”.

Vi du 3 (phan Ung ghép cidp 2): Metyl 4-amino-3-clo-6-(2,2,4-triflobenzo-
[d][1,3]dioxol-5-yl)picolinat

Metyl 4-axetamido-3,6-diclopicolinat (600mg, 2,3mmol), xeri florua (690mg,
4.5mmol), 4,4,5,5-tetrametyl-2-(2,2,4-triflobenzo[d][1,3]dioxol-5-yl)-1,3,2-dioxaborolan
(980mg, 3,0mmol) va bis(triphenylphosphin)paladi(Il) clorua (110mg, 0,16mmol) dugc
két hop trong 1:1 axetonitril-nuée (6mL) va gia nhiét & nhiét d6 115°C trong 30 phut nho
thiét bi vi séng (Biotage Initiator), duoc trang bj cam bién hdng ngoai bén ngoai dé kiém
so4t nhiét do tir thanh binh. Hon hop ndy dugc lic véi nude (10mL) va etyl axetat
(25mL). Pha hitu co duoc rira bang NaCl bdo hoa (5SmL), 1am khé bing Na,SO,4 va 1am
bay hoi. Phan cin dugc tinh ché bang phuong phép sic ky silica v6i 5-30% etyl axetat-
hexan d thu dugc chét rin, dugc tiép tuc tinh ché bang phuong phéap sic ky 1ong hiéu
ning cao pha dao rira giai bang hdn hop axetonitril/nuéc/axit axetic theo ty 1& 70/30/0,10
(thé tich/thé tich/thé tich) dé thu duoc 250mg amit. Hop chit niy dugc hoa tan trong
metanol (10mL), xtt Iy cn than véi axetyl clorua (2mL) va gia nhiét & nhiét d6 hoi luu
trong 1 gid. Sau khi 1am ngudi, cac chit bay hoi dugc loai bé trong diéu kién chan khong
va phén cin dugc khudy véi etyl axetat (15mL) va dung dich nari bicarbonat bdo hoa

(5mL) trong 15 phut. Pha hitu co duoc rira bang dung dich NaCl béo hoa (5mL), 1am kho
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bing Na,SO,4 va 1am bay hoi trong diéu kién chan khong dé thu dugc hop chit mong
mubn du6i dang chit rin mau tring (195mg, 24%); nhiét d6 néng chay: 153-155°C; 'H
NMR (400MHz, CDCls) ¢ 7,77 (dd, J = 8,6, 7,1 Hz, 1H), 7,14 (d, J = 1,9 Hz, 1H), 6,97
(dd, J = 8,6, 0,9 Hz, 1H), 4,87 (s, 2H), 4,00 (s, 3H); "°F NMR (376 MHz, CDCl;) & -
49,37 (s), -138,91 (s); ESIMS m/z 361 ((M+H]"), 359 ([M-H]).

Phuong phéap diéu ché dugc st dung trong vi du nay dugc thé hién trong Bang 2
duéi dang “phan ung ghép cap 2”.

Vi du 4 (phan tng ghép cdp 3): Metyl 4-amino-3-clo-6-(2,3-dihydrobenzofuran-6-
yl)-5-flopicolinat

NH,
F- XN Cl
\)LNé SN
(

-0

3,3",3"-phosphintriyltribenzensulfonat (0,209g, 0,418mmol), kali florua (0,365g,
6,28mmol), metyl 4-amino-3-clo-6-(2,3-dihydrobenzofuran-6-yl)-5-flopicolinat,
diacetoxypaladi (0,047g, 0,209mmol), va 2-(2,3-dihydrobenzofuran-6-yl)-4,4,5,5-
tetrametyl-1,3,2-dioxaborolan (0,541g, 2,196mmol) dugc két hop trong ng vi séng dung
tich 5SmL. Nuéc (ty 18: 3,00, thé tich: 3mL) va axetonitril (ty 1&: 1.000, thé tich: 1mL)
duoc két hop, sau d6 duge bd sung vao dng vi séng nay. Ong phan tng dugc day np va
dit vao thiét bi phan Ung vi séng Biotage Initiator trong 6 phut ¢ nhiét d¢ 150°C, dugc
trang bi cam bién hdng ngoai bén ngoai dé kiém soat nhiét do tir thanh binh. Sau khi lam
ngudi, két tia rin duoc tao ra. Phan hop chét con lai 1 c6 trong hdn hop axetonitril. Chét
rin ndy dwoc rira bing nudc va lam khé d thu dugc metyl 4-amino-3-clo-6-(2,3-
dihydrobenzofuran-6-yl)-5-flopicolinat duéi dang chdt rin mau tring (250mg, 37%);
nhiét d6 néng chay: 150-154°C; 'H NMR (400MHz, CDCl3) & 7,42 (dt, J = 7,7, 1,6 Hz,
1H), 7,33 (s, 1H), 7,28 (s, 1H), 4,88 (s, 2H), 4,62 (q, J = 8,4 Hz, 2H), 3,98 (d, /= 3,0 Hz,
3H), 3,31 - 3,18 (m, 2H); *C NMR (101 MHz, CDCl3) § 164,99, 160,32, 147,23, 144,65,
140,38, 140,24, 134,32, 134,26, 128,69, 124,76, 121,43, 121,37, 114,64, 109,71, 109,65,
71,39, 52,90, 29,69; ESIMS m/z 233 (IM+H]"), 231 ([M-H]).
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Phuong phap diéu ché dugc sir dung trong vi du nay dugc thé hién trong Béang 2
duéi dang “phan ung ghép cap 3”.

Vi do 5 (phan tUng ghép cdp 4): Metyl 4-amino-3-clo-6-(2,2,5-
triflobenzo[d][ 1,3]dioxol-4-yl)picolinat

NH,
F o !
N7 {/O

O\

©
O g
F

Metyl 4-axetamido-3-clo-6-(trimetylstannyl)picolinat (710mg, 1,8mmol) va 2,2,5-
triflo-4-iotbenzo[d][1,3]dioxol  (500mg, 1,7mmol) dugc két hop trong N, N-
dimetylformamit khan (7mL) va dudi khi bang dong nito trong 25 phit.
Bis(triphenylphosphin)-paladi(Il) clorua (120mg, 0,17mmol) va dong (I) iodua (32mg,
0,17mmol) dugc bd sung vio va hdn hop ndy duogc gia nhiét dén nhiét @6 80°C trong 5
gidr. Hdn hop nay duge két hop véi etyl axetat (30mL) va nuée (15mL) va pha hitu co
phan tach duge dugce rira bang nude (10mL), NaCl bio hoa (10mL), 1am kho va 1am bay
hoi. Phin cén duge tinh ché bing phwong phép sic ky silica véi etyl axetat-hexan &
gradien ndéng d6 nim trong khoang tir 0% dén 5% dé thu dugc 115mg hop chét trung gian
amit. Hop chit nay dugc hoa tan trong metanol (25mL), XI’I ly véi axetyl clorua (3-4mL)
va gia nhiét dén nhiét d6 60°C trong 2 giv. CAc chét bay hoi dugc loai bé trong diéu kién
chan khong va phan cin duoc khudy véi nari bicarbonat bdo hoa (10mL) va etyl axetat
(20mL) trong 30 phut. Pha hitu co dugce phéan tach, rira bang NaCl bdo hoa (SmL), 1am
khd (Na,SO,), 1am bay hoi d thu duge hop chit mong muén dudi dang chit rin mau
tring (130mg, 20%): '"H NMR (400MHz, DMSO-ds) & 7,52 (dd, J = 8,9, 4,0 Hz, 1H),
7,22 (dd, J = 11,0, 9,0 Hz, 1H), 7,06 (d, J = 1,4 Hz, 1H), 6,99 (s, 2H), 3,88 (s, 3H); P
NMR (376 MHz, DMSO-dy) § -48,09, -121,60; ESIMS m/z 361 ((M+H]"), 359 (IM-H]").

Phuong phap diéu ché dugc st dung trong vi du nay duge thé hién trong Béang 2

dudi dang “phan g ghép cép 4”.
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Vi du 6 (phan tGng ghép cip 5): Metyl 4-amino-5-flo-3-metoxy-6-(2,2,6-
triflobenzo[d][1,3]dioxol-5-yl)picolinat

Bb sung kali florua (149mg, 2,56mmol), paladi(ll) axetat (28,7mg, 0,128mmol) va
tris(3-sulfonatophenyl)phosphin tetrahydrat, natri salt (150mg, 0,256mmol) vao hdén hop
chira metyl 4-amino-6-clo-5-flo-3-metoxypicolinat (300mg, 1,279mmol) trong axetonitril
(1mL) va nuéc (3mL). Sau dé, hdn hop phan g nay dugc gia nhiét & nhiét do 120°C
trong 20 phiit trong thiét bi phan ting vi séng. Sau d6, hdn hop phan tng di 1am ngudi
dugc pha loang v6i diclometan va ria béng nudc. Cac pha dugce phan tach va pha hitu co
duoc cb. Phin cin duoce tinh ché bing phuong phép sic ky pha dao (100g C18) rira giai -
bing 50/50 axetonitril-nude (0,1% axit trifloaxetic) dé thu dugc hop chit mong muébn
dudi dang chét rin mau tring nhat (251mg, 52,5%).

Phuong phép diéu ché duoc st dung trong vi du nay duoc thé hién trong Bang 2
dudi dang “phan tmg ghép cap 57.
Vi du 7: Metyl 4-amino-6-(7-brom-2,2-diflobenzo[d][1,3]dioxol-4-yl)-3-clo-5-

flopicolinat

Metyl 4-amino-3-clo-6-(2,2-diflo-7-(trimetylsilyl)benzo[d][ 1,3 ]dioxol-4-y1)-5-
flopicolinat (400mg, 0,92mmol) duoc khudy trong 1,2-dicloetan (5mL), xit 1y v6i brom
(1,0g, 6,5mmol) va khudy & nhiét 6 nim trong khoang tir 20°C dén 25°C trong 4 gio.
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Dung dich nay duoc khudy véi dung dich natri bisulfit 10% (30mL) va chiét véi etyl
axetat (35mL). Pha hitu co dugc rira bang NaCl bio hoa (5mL), 1am khé (Na,SO,) va lam
bay hoi dé thu dugc hop chit mong mudn duéi dang chit rin mau tring (370mg, 92%);
nhiét 46 néng chay: 168-170°C; '"H NMR (400MHz, CDCl;) & 7,35 (m, 1H), 5,02 (s, 1H),
3,99 (s,3H); "’F NMR (376 MHz, CDCl,) & -49,23, -137,58; ESIMS m/z 439 ([M+H]"),
437 ((M-H]). |

Vi du 8: Metyl 4-amino-3-clo-6-(2,2-diflo-7-iotbenzo-[d][1,3]dioxol-4-yl)-5-

flopicolinat

NH,
F P Cl
|
vy
l/’ \\% \O O\
O 7
F
F

Metyl 4-amino-3-clo-6-(2,2-diflo-7-(trimetylsilyl)benzo[d][ 1 ,3]dioxol-4-y1)-5-
flopicolinat (400mg, 0,92mmol) trong 1,2-dicloetan (SmL) dugc xtt 1y vdi iot
monoclorua (909mg, 5,5mmol) va khudy trong 20 gid & nhiét do 20°C. Hon hop nay
duoc két hop voi dung dich natri bisulfit 10% khéi lwong (30mL) va etyl axetat (30mL).
Pha nudc dugc chiét véi etyl axetat (15mL), va cac pha hiru co thu gom duge duoc rira
bang NaCl bio hoa (10mL), Jam khé (Na,SO,) va 1am bay hoi dé thu duge hop chét
mong mudn dudi dang chdt ran mau tring (430mg, 96%); nhiét d6 nong chay: 156-
159°C; 'H NMR (400MHz, CDCl;) & 7,50 (d, J = 8,6 Hz, 1H), 7,23 (d, J = 8,6 Hz, 1H),
5,02 (s, 2H), 3,99 (s, 3H); "°F NMR (376 MHz, CDCl;) & -49,22, -137,49; ESIMS m/z
487 (IM+H])), 485 (IM-H]).
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Vi du 9 (phan g thdy phén): axit 4-amino-6-(benzo[d][1,3]dioxol-4-yl)-3-clo-5-

flopicolinic

B& sung metanol (9,24mL) va natri hydroxit 2N (0,924mL, 1,848mmol) vao binh
phé&n Umg chira metyl 4-amino-6-(benzo[d][1,3]dioxol-4-yl)-3-clo-5-flopicolinat (0,150g,
0,462mmol). Hon hop phan tmg nay duoc khudy qua dém & nhiét d6 phong, trung hoa
dén @6 pH = 3 bang HCI 2N, va cb trong diéu kién dong khi nito. Chit két tia tao thanh
dugc loc ra, rira bang nudc, va 1am kho dé thu duge hop chit mong mubn dudi dang chit
rin mau trang (0,107g, 74,6%); nhiét d6 néng chay: 171-173°C; 'H NMR (400MHz,
DMSO-dg) 6 7,08 - 7,00 (m, 2H), 6,99 - 6,93 (m, 2H), 6,93 (br s, 2H), 6,06 (s, 2H);
ESIMS m/z 311,2 ((M+H]"), 309,1 ((M-H]).

Phuong phap diéu ché dugc str dung trong vi du nay dugc thé hién trong Bang 2
du¢i dang “phéan tng thiy phan”.

Vi du 10: Quy trinh didu ché metyl 4-amino-3-clo-5-flo-6-(2-hydroxy-2,3-
dihydro-1H-inden-5-yl)picolinat

HO
Hon hop chita 5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-2,3-dihydro-1H-
inden-2-ol (3,8g, 14,61mmol), hop chit trung gian chinh B (3,4g, 14,61mmol), va xeri
florua (CsF; 4,44g, 29,23mmol) trong axetonitril/nudc (75SML:25mL) dugc suc khi argon
trong 20 phut, sau d6 Pd(PPh;),Cl, (1,0g, 1,46mmol) dugc bd sung vao. Hon hop phan
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mg nay duoc khudy & nhiét d6 110°C trong 2 gid, sau d6 1am ngudi dén nhiét do phong,
loc qua dém Celite® va rira bang etyl axetat (100mL). Dich loc dugc ¢ trong didu kién
4p suét giam. Phén cén dugc tinh ché bing phuong phép sic ky cot (etyl axetat/hexan va
silicagel c6 kich c& qua rdy s& 100 dén 200) dé thu dugc hop chit mong mudn (1,8g,
36%).

Vi du 11: Quy trinh didu ché metyl 4-amino-3-clo-5-flo-6-(2-flo-2, 3-dihydro-1H-
inden-5-yl) picolinat

F

B& sung Deoxo-Fluor® (1,9g, 8,92mmol) vio dung dich & nhiét do -78°C chira
metyl  4-amino-3-clo-5-flo-6-(2-hydroxy-2,3-dihydro-1H-inden-5-yl)picolinat ~ (0,5g,
1,48mmol) trong diclometan (15mL). Hdn hop phan tmg nay dugc dé 4m dén nhiét do
phong va khudy trong 16 giv. Sau d6, hdn hop niy dugc pha lodng véi diclometan
(15mL), rira bang dung dich natri bicarbonat bdo hoa lanh (2 x 10mL), nuéc mubi
(10mL), 1am kho bang Na,SO, va ¢b trong diéu kién 4p suit giam. Phan cin duogc tinh
ché bing phuong phap sic ky cot (etyl axetat/hexan va silicagel c6 kich ¢ qua rdy sé
230 dén 400) dé thu duoc hop chit mong mubn (0,145g, 28%): 'H NMR (300MHz,
DMSO-dg) 6 7,71 (s, 1H), 7,64 (d, J= 8,1 Hz, 1H), 7,41 (d, J= 7,8 Hz, 1H), 6,92 (s, 2H),
5,64 - 5,45 (m, 1H), 3,88 (s, 3 H), 3,39 - 3,09 (m, 4H); ESIMS m/z 339 [(M+H)].

Vi du 12: Quy trinh diéu ché metyl 4-amino-3-clo-5-flo-6-(2-0x0-2,3-dihydro-1H-
inden-5-yl) picolinat
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O

Bb sung pyridin clochromat (1,27g, 5,95mmol) vao dung dich ¢ nhiét 4§ 0°C chira
metyl  4-amino-3-clo-5-flo-6-(2-hydroxy-2,3-dihydro-1H-inden-5-yl)picolinat ~ (1,0g,
2,97mmol) trong diclometan (25mL). Hon hop phan tng ndy dugc khudy & nhiét do
phong trong 6 gid, loc qua dém Celite® va rira bing diclometan (50mL). Dich loc dugc
13m khé bing Na,SO, va ¢b trong didu kién 4p sudt giam. Phin cin dugc tinh ché bing
phuong phap sic ky cot (etyl axetat/hexan va silicagel c6 kich ¢& qua ray s6 100 dén 200)
dé thu duge hop chat mong muén (0,5g, 56%): ESIMS m/z 335 [(M+H)"].

Vi du 13: Quy trinh diéu ché metyl 4-amino-3-clo-6-(2, 2-diflo-2,3-dihydro-1H-

inden-5-yl)-5-flopicolinat

B& sung lvu huynh dietylamino triflorua (DAST; 1,4g, 8,98mmol) vio dung dich
& nhiét do -78°C chira metyl 4-amino-3-clo-5-flo-6-(2-0x0-2, 3-dihydro-1H-inden-5-yl)
picolinat (0,5g, 1,497mmol) trong diclometan (50mL). Hén hgp phan tng nay dugc
khudy & nhiét d6 phong trong 16 gio. Sau d6, hdn hop niy duoc pha lodng véi
diclometan (50mL), rira bing dung dich nari bicarbonat b3o hoa lanh (2 x 10mL), nuéc
mudi, 1am khé biang Na,SO,4 va cb trong diéu kién 4p sudt giam. Phan cin dugc tinh ché
bang phuong phap sic ky cot (etyl axetat/hexan va silicagel c6 kich ¢& qua rdy sb 100
dén 200) @ thu dugc hop chat mong mubn (0,105g, 18%): '"H NMR (400MHz, DMSO-
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d¢) 8 7,77 (d, J = 6 Hz, 2H), 7,31 (d, J = 8,4 Hz, 1H), 4,89 (s, 2H), 3,98 (s, 3H), 3,52 -
3,43 (m, 4H); ESIMS m/z 357 [(M+H)"].

Bang 2. Hop chét, cong thirc cdu tao, quy trinh didu ché va hinh thai

Hop chit Coéng thitc cAu tao Hinh thai Vidu | Hop chit trung gian
NH,
cl | X Cl Hop chét trung gian
£ L chinh H; 2-(2,2-
= O. Chat ran . . ’ ..
1 N CHj mau trng Phan ung | diflobenzo[d][1,3]dio

ghép cip 1 x0l-5-y1)-4,4,5,5-
tetrametyl-1,3,2-
dioxaborolan

nhat

Hop chit trung gian
chinh H;

Chét rén Phan img | 4,4,5,5-tetrametyl-2-
mau tre"lng ghép cip 1 (2,2,6-triflo-1,3-
benzodioxol-5-yl)-
1,3,2-dioxaborolan

Phan Umg

thity phan Hop chat 2

Hop chét trung gian
chinh H;

4,45 5-tetrametyl-2-
(2,2,4-
triflobenzo[d][1,3]dio
xol-5-y1)-1,3,2-
dioxaborolan

Chitrdn | Phan img
mau trang | ghép cap 1
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Chét rén Phan ung X
mau tring | thily phan Hop chat 4
o Hop chét trung gian
Chat ran Phan ung chinh B; axit (2,2-
mau trang | ghép cdp 1 | diflobenzo[d][1,3]dio
xo0l-5-yl)boronic
Chat rén Phan tng £
mau tring | thily phan Hop chat 6
Hop chét trung gian
A1z chinh B; 2-(2,2-
ff;ﬁ’:&‘ Phan tmg | dimetylbenzo[d][1,3]
van ghép cdp 3 | dioxol-5-y1)-4,4,5,5-
& tetrametyl-1,3,2-
dioxaborolan
Hop chét trung gian
o chinh B; 4,4,5,5-
Chat ran Phan ing | tetrametyl-2-(2,2,6-
mau trang | ghép cap 1 | triflobenzo[d][1,3]dio

xo0l-5-y1)-1,3,2-
dioxaborolan
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Hop chit trung gian
o chinh B;
10 Chat ran Phan ing | 4,4,5,5-tetrametyl-2-
mau trang | ghép cap 1 (2,2,4-triflo-1,3-
benzodioxol-5-yl)-
1,3,2-dioxaborolan
Chét rén Phan Gng £
1 mau tring | thity phén Hop chat 10
Hop chét trung gian
chinh B;
Ay X P 2-(6-C10-2,2-diﬂ0-
12 nf;i;g? I}’lléanclgngl 1,3-benzodioxol-5-
g | ghep cap y1)-4,4,5,5-
tetrametyl-1,3,2-
dioxaborolan
’ Chétran | Phan ing %
13 mau trang | thily phan Hop chat 9
Hop chét trung gian
o chinh B;
14 Chat ran Phan tng 2-(7-metoxy-1,3-
mau trang | ghépcdp 1 | benzodioxol-5-yl)-
4,4,5,5-tetrametyl-
1,3,2-dioxaborolan
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NH,
N Cl
.0 P O | Chétrdn | Phanimg s
15 HiC N mau trang | thdy phan Hop chat 14
Hop chét trung gian
Chét rén chinh B; 2-(6-
16 AU DAL Phan tng | flobenzo[d][1,3]diox
vane nhat ghép cap 3 0l-5-y1)-4,4,5,5-
g nha tetrametyl-1,3,2-
dioxaborolan
Hop chét trung gian
o chinh B;
17 Chat ran Phan Ging | 4,4,5,5-tetrametyl-2-
! mau trang | ghép cap 1 (2,2,7-triflo-1,3-
ON benzodioxol-5-yl)-
1,3,2-dioxaborolan
Chatrin | Phan ting 5
18 méu tring | thiy phan Hop chat 17
Chét ran Phan ung z
19 mau niu thity phan Hop chat 8
Hop chit trung gian
chinh B;
2 Chitrin | Phan ing 4’4’5’5't62t2r?mety1_2_
mau trang | ghépedp 1| o enzofdl[,3]di
oxol-5-y1)-1,3,2-
dioxaborolan
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Hop chét trung gian
chinh O;
. Chétrén | Phan img 4’4’5’5'(t26t2ra§_1€ty1'2 ;
mau trdng | ghépedp 1\ q hensoldl[1,3]dio
xol-5-y1)-1,3,2-
dioxaborolan
Hop chit trung gian
Chétrin | o | HRELASS
2 AU nAu Ph’an ung t'etrametyl-Z-(2,2,6.-
vang nhat ghép cap 5 | triflobenzo[d][1,3]dio
: x0l-5-y1)-1,3,2-
dioxaborolan
Chat ran Phén (mg )
23 mau nau thﬁy>phﬁn Hop chat 22
vang nhat
Hop chét trung gian
Chét rén »  chinh F; 2-(2,2-
24 mau tréng Phan tng | diflobenzo[d][1,3]dio
- ohat ghép cip 1 xol-5-y1)-4,4,5,5-
: tetrametyl-1,3,2-
dioxaborolan
Chét rén Phin (mg )
25 mau nau thity phan Hop chat 24
vang nhat
Hop chét trung gian
Chét rén chinh F, 2-(6-
26 0du DAL Phan tng | flobenzo[d][1,3]diox
\ ghép cap 3 0l-5-y1)-4,4,5,5-
vang nhat

tetrametyl-1,3,2-
dioxaborolan
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Hop chét trung gian
chinh G;

Cl}at ran Phanung | 4.,4,5,5-tetrametyl-2-
27 mau nau o« .
vang nhat ghép cép 1 (2,2,6-_tr1ﬂo-1,3-
: benzodioxol-5-yl)-
1,3,2-dioxaborolan
Chétrin | Phan (ing £
28 mau tring | thiy phan Hop chat 27
Hop chit trung gian
Chét rin . chinh G; 2-(2,2- .
29 mau tréng Phan ung | diflobenzo[d][1,3]dio
' hat ghép cap 1 x0l1-5-y1)-4,4,5,5-
i tetrametyl-1,3,2-
dioxaborolan
Diumau | Phantng £
30 nAu thity phan Hop chat 29
Hop chét trung gian
Chét rén chinh G; 2-(6-.
R Phan tng | flobenzo[d][1,3]diox
31 mau nau Lo
vang nhat ghép cip 3 ol-5-yl)-4,4,5,5-
: tetrametyl-1,3,2-
~ dioxaborolan
Hop chét trung gian
chinh L; 4,4,5,5-
- Chéatrin | Phandng | tetrametyl-2-(2,2,6-
mau cam | ghép cdp 1 | triflobenzo[d][1,3]dio
xol-5-y1)-1,3,2-
dioxaborolan
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Hop chét trung gian
chinh M;
Ay L F 2-(4-010—2,2-
33 rg‘ﬁrf;i i};anc‘;“gl diflobenzo[d][1.3]dio
& | ghepcap x0l-5-y1)-4,4,5,5-
tetrametyl-1,3,2-
dioxaborolan
" Chét ran Phan Gng £
34 mau tr'fmg thiy phan Hop chat 33
Hop chét trung gian
o chinh M;
35 Chat ran Phan ung | 2-(2,2-diflo-4-metyl-
mau trang | ghépcap 1 | 1,3-benzodioxol-5-
yl)-5,5-dimetyl-1,3,2-
dioxaborinan
Chéatrin | Phan tng £
36 mau tring | thiy phén Hop chat 35
o O Chét Phin &
37 N gatran o Lan g Nhur d m6 ta
o mau trang | ghép cap 2
“CH,
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Hop chét trung gian
chinh A;
Chéatrin | Phan tng 2-(2,2-diflo-6-
38 mau tring | ghép cip 1 metoxy-1,3-

& P cap benzodioxol-5-yl)-
4,4.5,5-tetrametyl-
1,3,2-dioxaborolan

Chét rin Phan tGng £
39 mau tring | thiy phan Hop chat 38
Hop chét trung gian
chinh A;
£, L . 2-(6-clo-2,2-diflo-
(“ >
40 haddn | ThARNE | 3 benzodioxol-5-
g | sepeap y1)-4,4,5,5-
tetrametyl-1,3,2-
dioxaborolan
Chét rén Phan ung A
4 mau trang | thiy phan Hop chat 37
Chét rin Phan tng £
42 mau tring | thiy phan Hop chat 32
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43

-

Chat ran
mau trang

Phén tmg
ghép céap 1

Hop chét trung gian
chinh A;

4,45 5-tetrametyl-2-
(2,2,7-triflo-1,3-
benzodioxol-5-yl)-
1,3,2-dioxaborolan

44

Chat ran
mau trang

Phan tmg
thiy phén

Hop chit 43

45

Chét rén
mau vang
nhat

Phan ing
ghep cép 1

Hop chét trung gian
chinh L; 2-(6-
flobenzo[d][1,3]diox
0l-5-y1)-4,4,5,5-
tetrametyl-1,3,2-
dioxaborolan

46

Chét bot

Phan ung
ghép cap 4

Hop chit trung gian
chinh K;
2,2.4,6-tetraflo-5-
iotbenzo[d][1,3]dioxo
1

47

Chat ran
mau trang

Phéan tng
ghép cap 1

Hop chit trung gian
chinh A;
2-(2,2-diflo-4-
metoxybenzo[d][1,3]
dioxol-5-y1)-4,4,5,5-
tetrametyl-1,3,2-
dioxaborolan
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NH-
Cl Hop chét trung gian
= A, L P chinh K;
48 Chatran ) Phan (g 4,6-diflo-5-
mau trang | ghép cap 4 iotbenzo[d][1,3]dioxo
1
Hop chét trung gian
o chinh D; 2-(2,2-
49 Chat ran Phan ing | diflobenzo[d][1,3]dio
mau trang | ghép cip 1 xol-5-y1)-4,4,5,5-
tetrametyl-1,3,2-
dioxaborolan
Hop chét trung gian |
o chinh D; 4,4,5,5-
50 Chat ran Phan ing | tetrametyl-2-(2,2,6-
mau trang | ghép cap 1 | triflobenzo[d][1,3]dio
x0l1-5-y1)-1,3,2-
dioxaborolan
A, Chétran | Phan ing 5
> mau tring | thiy phén Hop chat 50
Chat r’zfm Phan (m )
52 mau trang thi hﬁ%l Hop chat 1
Hop chit trung gian
o chinh D;
Chat ran Phan @ 4,45 5-tetrametyl-2-
53 mau trang ¢hép i gl (2,2,4-
dang vay P cap triflobenzo[d][1,3]dio

xol-5-y1)-1,3,2-
dioxaborolan

-94-




36355

Chétrdn | Phan tng £
>4 mau tring | thiy phan Hop chat 53
Hop chét trung gian
Chét rén chinh E; 2-(2,2-
55 AU DAL Phan tng | dimetylbenzo[d][1,3]
Bm ghép cap 3 | dioxol-5-y1)-4,4,5,5-
tetrametyl-1,3,2-
dioxaborolan
Hop chét trung gian
o chinh E;
56 Chat ran Phan ing | 4,4,5,5-tetrametyl-2-
mau trang | ghép cép 1 (2,2,6-triflo-1,3-
benzodioxol-5-yl)-
1,3,2-dioxaborolan
Chét rén Phan ung £
37 mau tring | thiy phén Hop chat 56
Hop chét trung gian
chinh E;
58 Chét r’én Phan {mg 4,4,5,5-(‘;3’;’a£1 etyl-2-
mau trang | ghépcap 1| ua i en ora 3]dio
xo0l-5-y1)-1,3,2-
dioxaborolan
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OH .
Chat ran Phan trng .
v mau tring | thily phén Hop chat 58
Hop chit trung gian
chinh E;
O\ A L . 2-(2,2-
. Mo | st | ahim g | diflobenzofd][1 3ldio

& | EiP o x0l-5-y1)-4,4,5,5-
tetrametyl-1,3,2-

dioxaborolan

»
61 /\\\'/)\ N \”/ Chat ran Phan Gng Hoo chit 60
mau trang | thiy phan op
CHs Hop chét trung gian
. chinh C; 2-(2,2-
62 “CHs Chatran | Phantng | diflobenzo[d][1,3]dio

mau tring | ghépcap 1 |  xol-5-yl)-4,4,5,5-
tetrametyl-1,3,2-

dioxaborolan

CHs;
OH L.
Chat ran Phan ung .
N mau tring | thiy phan Hop chat 62

-96-




36355

NH,
O Hop chit trung gian
AN ~ op g gl
F NI CHs chinh C:
= (O Chét rén . 4,4.5,5-tetrametyl-2-
64 N CHs | maunau I}’lléancgngs (2,2,6-
o) vang nhat | &P “*P > | triflobenzo[d][1,3]dio
o) xol-5-y1)-1,3,2-
%/O dioxaborolan
F
F
NH,
N| N “CHj Hop chét trung gian
L < chinh C;
s NT SO ChALran | pyining | 4,4,55-tetrametyl-2-
DAUDI ) ohepcap 1 | (2,2,4-triflo-1,3-
O. vang nhat .
o F CHs benzodioxol-5-yl)-
%/ o 1,3,2-dioxaborolan
F
F
NH,
ON
N7 CHs
“ —= O i
: N St | Pining | i
P OH g | thiyp
Hop chét trung gian
Ch‘t z chinh C; 2-(2,2-
. latTan -\ ppantmg | dimetylbenzo[d][1,3]
MALNI | oh¢p cap 3 | dioxol-5-yl)-4,4,5,5-
sam tetrametyl-1,3,2-
dioxaborolan
Chétrin | Phan tng £
63 mau tréng thuy phan Hop chat 64
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NH> Hop chét trung gian
chinh C;
£ L - 2-(2,2-
69 rffairrar? gﬁanc‘;ngl dimetylbenzo[d][1,3]
U trang PSP L dioxol-5-y1)-4,4,5,5-
tetrametyl-1,3,2-
dioxaborolan
Hop chit trung gian
chinh H;
Z, < . 2~(7-clo-2,2-
70 hatran gi%anc‘;ngl diflobenzo[d][1,3]dio
& | EIPCR T yold-y1)-4,4,5,5-
tetrametyl-1,3,2-
dioxaborolan
| e
71 mau trang hén i gl Nhu da mé ta
72 Chatran | Phan ing Nhur di mb ta
mau trang | thuy phan
Hop chét trung gian
chinh B;
Z, 2 . 2-(2,2-
73 rg;ﬁf:ﬁo glill;anc‘;nvl diflobenzo[4][1,3]dio
| & p cap xol-4-y1)-4,4,5,5-
tetrametyl-1,3,2-
dioxaborolan
Chét rén Phan tng £
4 mau tring | thiy phan Hop chat 73
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Hop chét trung gian
chinh B;
£ £ - 2-(7-clo-2,2-
75 rgfﬁf:}? I;lh,a“c‘;“gl diflobenzo[d][1,3]dio
& | hepcap xol-4-yl)-4,4,5,5-
tetrametyl-1,3,2-
dioxaborolan
Hop chét trung gian
o chinh B;
76 Chat r:Zln Phan Gtng | 4,4,5,5-tetrametyl-2-
mau trang | ghép cép 1 (2,2,7-triflo-1,3-
benzodioxol-4-yl)-
1,3,2-dioxaborolan
Chét ran Phan Gng £
7 mau tring | thity phan Hop chat 76
e A <
78 ~hat ran 7 Nhu d& mé t
mau trang
79 Chat ran 8 Nhu d3 m ta
mau trang
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Chatrin | Phéan {mg <
80 mau tring | thiy phén Hop chat 78
Chitran | Phan tng <
81 mau tring | thiy phén Hop chat 79
Chitrin | Phan {mg .
82 mau tring | thiy phén Hop chat 75
Hop chit trung gian
chinh B;
Chitrén | Phan tm 27
83 o tr;n e o gl flobenzo[d][1,3]diox
Sl e ol-4-yl)-4.4,5,5-
tetrametyl-1,3,2-
dioxaborolan
o Hop chét trung gian
34 Chat ran Phan ung chinh A; (2,2-
mau trang | ghép cap 1 | diflobenzo[d][1,3]dio
x0l-4-yl)boronic acid
Chét rin Phan tng 1
85 méu tring | thiy phan Hop chat 84
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Hop chét trung gian
chinh A;
£ < .. 2-(7-clo-2,2-
86 rgf‘irr;‘; gi%anc‘;ngl diflobenzo[d][1,3]dio
g p cap x0l-4-y1)-4,4,5,5-
tetrametyl-1,3,2-
dioxaborolan
Chét rén Phan tmg z
87 mau tring | thiy phén Hop chat 86
Hop chét trung gian
o chinh A;
23 Chat r;in Phan tng | 4,4,5,5-tetrametyl-2-
mau trang | ghép cip 1 (2,2,7-triflo-1,3-
benzodioxol-4-yl)-
1,3,2-dioxaborolan
%9 C‘hat r:én Pl}an u’rig Hop chét 88
mau trang | thay phan *
Hop chét trung gian
£ L . chinh K;
90 Chat an g%%anc‘;“g;l 2,2,5-triflo-4-
m & P C8P % | jotbenzo[d][1,3]dioxo
1
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91

Chét rin
mau trang

Phan tng
thity phan

Hop chat 90

Chat ran
mau nau

Phan Gng
ghép cap 1

Hop chét trung gian
chinh M; 2-(7-
flobenzo[d][1,3]diox
ol-4-y1)-4,4,5,5-
tetrametyl-1,3,2-
dioxaborolan

- 93

Clear Glass

Phan tng
ghép cap 1

Hop chit trung gian
chinh M;

2-
(benzo[d][1,3]dioxol-
4-y1)-4,4,5,5-
tetrametyl-1,3,2-
dioxaborolan

94

Chét ran
mau trang

Phan tng
ghep cap 1

Hop chét trung gian
chinh D
2-(7-clo-2,2-
diflobenzo[d][1,3]dio
xol-4-y1)-4,4,5,5-
tetrametyl-1,3,2-
dioxaborolan

95

Chét rin
mau trang
nhat

Phan tng
ghép cap 1

Hop chét trung gian
chinh C;
2-(7-clo-2,2-
diflobenzo[d][1,3]dio
xol-4-y1)-4,4,5,5-
tetrametyl-1,3,2-
dioxaborolan
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NH, C|)H3
e
|
= OH £, L PO
. N Chitrin | Pining | s
o mau trang | thdy phan
Cl (o)
o*
F
F
NH, CHj; )
Cl) Hop chat trung gian
N7 X o chinh C;
| _ o Chat ran Phén {mg 2-(7-
97 AN N~ “CH mau vang R flobenzo[d][1,3]diox
| 3 nhat | PO | T 44455
E = O tetrametyl-1,3,2-
0 dioxaborolan
o—/
NH, CHs )
('.) Hop chat trung gian
N™ ™ chinh C;
| Chét i . 2-
t ran Phan tng .
98 XN NT OcH ST A e (benzo[d][1,3]dioxol-
l 3 mau trang | ghép cdp 1 4-y1)-4.4.5 5-
tetrametyl-1,3,2-
dioxaborolan
Hop chét trung gian
chinh C;
£ L . 2-(2,2-
99 rg‘ﬁrr:r‘:g gﬁ;ﬂc‘;ﬁ diflobenzo[d][1,3]dio
; x0l-4-yl)-4,4,5,5-
tetrametyl-1,3,2-
dioxaborolan
100 Chatran | Phan ing Nhu d3 m6 ta
mau trang | ghép cap 3
Chatrén | Phan émg %
101 mau tring | thity phan Hop chat 100
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Hop chét trung gian
chinh B;
L,z - 2-(2,3-
102 n(f;ﬁrr;;l gi};ancl;ngl dihydrobenzofuran-7-
8 b cap y1)-4,4,5,5-
tetrametyl-1,3,2-
dioxaborolan
103 Bot mau 1 Nhur d mb ta
cam
B6t mau Phéan Umg z
104 cam thiy phén Hop chat 103
Hop chét trung gian
o chinh B;
Chat ran Phan 2-
105 miundu | 00 gl (benzo[d][1,3]oxathio
vang nhat | &P “4P 1-5-y1)-4,4.,5,5-
tetrametyl-1,3,2-
dioxaborolan
Hop chét trung gian
PO . chinh K;
106 n?ili;? I]’l}fc;a“c‘;’“i 2,233, 7-pentaflo-6-
g g p < p iOt'2,3'
dihydrobenzofuran
Hop chiét trung gian
chinh B;
107 BOot mau Phan tGng 1-metyl-5-(4,4,5,5-
vang nhat | ghép cap 1 tetrametyl-1,3,2-

dioxaborolan-2-
yl)indoline
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B6t mau Phan ung

. vang thity phan Hop chat 107
Chét rin metyl 4-amino-3-clo-
Ho mau tring 11 5-flo-6-(2-hydroxy-
nhat 2,3-dihydro-1H-
) inden-5-yl)picolinat
Chét rén metyl 4-amino-3-clo-
111 mau tréng 13 5_-ﬂ0-6-(2-o?(0_2, 3-
nhat dihydro-1H-inden-5-

yl) picolinat

Bang 3. Dit liéu phan tich phd ctia cac hop chét trong Bang 1

chit Nhiét dé néng chay (°C) Phé 'H NMR
: 141.144 "H NMR (CDCl,) & 7,41 (ddd, J = 5,0, 2,1, 1,1 Hz, 2H), 7,13
(dd, J = 8,3, 0,4 Hz, 1H), 5,35 (s, 2H), 3,97 (s, 3H) -
) 161-163 "H NMR (400MHz, CDCls) & 7,14 (d, J = 5,5 Hz, 1H), 6,92 (d,
J = 8,2 Hz, 1H), 5,36 (s, 2H), 3,97 (s, 3H)
3 145-146 "H NMR (400MHz, DMSO-d,) § 7,68 (d, J = 8,7 Hz, 1H), 7,58
(hop chét bi phan hay) (d, J=5,7Hz, 1H), 7,08 (s, 2H)
4 "H NMR (DMSO-d;) & 3,87 (s, 3H), 7,22 (s, 2H), 7,33 (dd, J =
8,4, 6,4 Hz, 1H), 7,43 (d, J = 8,5 Hz, 1H)
s "H NMR (DMSO-dy) & 7,12 (s, 2H), 7,33 (dd, J = 8,4, 6,4 Hz,
1H), 7,44 (d, J = 8,5 Hz, 1H), 13,81 (s, 1H)

p 137-136 "H NMR (400MHz, DMSO-ds) 8 7,78 (s, 1H), 7,68 (d, J= 8,5
Hz, 1H), 7,55 (d, J = 8,5 Hz, 1H), 7,05 (s, 2H), 3,88 (s, 3H)

; 143144 "H NMR (400MHz, DMSO-dy) § 13,52 (s, 1H), 7,82 (s, 1H),

7,75 - 7,67 (m, 1H), 7,54 (d, J = 8,6 Hz, 1H), 6,92 (s, 2H)

"H NMR (400MHz, CDCl3) & 7,41 (dt,J =82, 1,7 Hz, 1H),

8 7,34 (t, J=1,5 Hz, 1H), 6,80 (d, J = 8,2 Hz, 1H), 4,85 (s, 2H),

3,98 (s, 3H), 1,70 (s, 6H)
) 151153 'H NMR (400MHz, CDCl:) & 7,31 (d, J = 5,5 Hz, 1H), 6,93
(dd, J = 8,3, 5,1 Hz, 1H), 4,97 (s, 2H), 3,98 (s, 3H)
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"H NMR (400MHz, CDCL) 8 7,35 (dd, J = 8,4, 6,2 Hz, 1H),

10 91-93 7,01 (dd, J = 8,4, 0,8 Hz, 1H), 4,98 (s, 2H), 3,98 (d, J = 4,0 Hz,
3H)
] 142-143 "H NMR (400MHz, DMSO-d5) 8 13,70 (s, 1H), 7,49 - 7,40 (m,
(hop chat bi phan hity) 1H), 7,05 (s, 1H).
0 146.148 TH NMR (400MHz, CDCly) & 7,20 (s, 1H), 7,18 (s, 1H), 4,99 (s,
2H), 3,97 (s, 3H).
3 161-162 "H NMR (400MHz, DMSO-d5) & 7,70 (d, J = 9,0 Hz, 1H), 7,62
(hop cht bi phan hiy) (d, J = 5,7 Hz, 1H), 7,00 (s, 2H)
' TH NMR (400MHz, CDCLy) 8 7,21 - 7,16 (m, 1H), 7,13 (t, J =
14 153-155 1,6 Hz, 1H), 6,03 (s, 2H), 4,88 (s, 2H), 3,99 (s, 3H), 3,96 (s,
3H)
s 173-174 "H NMR (400MHz, DMSO-d;) 6 13,51 (s, 1H), 7,14 (s, 1H),
(hop chit bi phan hiy) 7,05 (s, 1H), 6,86 (s, 2H), 6,08 (s, 2H), 3,88 (s, 3H)
TH NMR (400MHz, CDCLy) 8 7,01 (d, J = 5,8 Hz, 1H), 6,67 (d,
16 J=92Hz, 1H), 6,04 (d, 7= 12,7 Hz, 2H), 4,92 (s, 2H), 3,98 (s,
3H)
0 135.137 TH NMR (400MHz, CDCLy) 8 7,62 (m, 1H), 7,57 (d, J = 0,7 Hz,
1H), 4,95 (s, 2H), 4,00 (s, 3H)
s 157159 TH NMR (400MHz, DMSO-dy) 3 13,34 (s, 1H), 7,73 (5, 1H),
7,68 (m, 1H), 6,97 (s, 2H)
i "H NMR (400MHz, DMSO-dy) 7,32 - 7,25 (m, 1H), 7,21 (s,
- 1H), 6,89 (d, J = 8,2 Hz, 1H), 1,67 (s, 6H)
"H NMR (400MHz, CDCL) 8 7,44 (dt, J = 8,2, 1,7 Hz, 1H),
20 101-103 7,38 (t,J = 1,5 Hz, 1H), 6,84 (d, J = 8,3 Hz, 1H), 6,32 (q, J =
4,9 Hz, 1H), 4,86 (s, 2H), 3,98 (s, 3H), 1,69 (d, 4,9hz, 3H)
o 231932 "H NMR (400MHz, DMSO-d;) 5 7,70 (d, J = 9,0 Hz, 1H), 7,60
(d, J = 5,7 Hz, 1H), 6,95 (s, 2H), 3,86 (s, 3H)
2 147 "H NMR (400MHz, axeton-dy) 8 7,48 (d, J = 5,6 Hz, 1H), 7.39
‘ H (d, J= 8,8 Hz, 1H), 6,01 (s, 2H), 3,93 (s, 3H), 3,90 (s, 3H)
0 156 "H NMR (400MHz, axeton-dy) 5 7,62 (d, J = 5,6 Hz, 1H), 7,40
(d, J=8,9 Hz, 1H), 6,18 (s, 1H), 3,97 (s, 3H)
5 195.5.127.0 TH NMR (CDCl) 8 7,73 - 7,65 (m, 2H), 7,13 (dd, J = 8,2, 0,6
2o els Hz, 1H), 4,58 (s, 2H), 3,99 (s, 3H), 3,96 (s, 3H)
)5 139134 "H NMR (CDCl) 6 7,62 (dt, J = 8,4, 1,5 Hz, 1H), 7,57 (t, J =
1,4 Hz, 1H), 7,19 (d, J = 8,4 Hz, 1H), 4,83 (s, 2H), 4,06 (s, 3H)
TH NMR (400MHz, CDCL) 8 7,01 (d, J = 5,8 Hz, 1H), 6,66 (d,
26 J=92Hz, 1H), 6,01 (s, 2H), 4,57 (s, 2H), 3,96 (s, 3H). 3,97 (s,
3H)
TH NMR (400MHz, CDCL) 8 7,33 (4, J = 5,5 Hz, 1H), 6,96 -
27 118-120 6,86 (m, 2H), 5,73 (dd, J = 11,6, 1,3 Hz, 1H), 5,59 (dd, J =
18,1, 1,4 Hz, 1H), 4,76 (s, 2H), 3,92 (s, 3H).
162165 "H NMR (400MHz, DMSO-d) 5 13,17 (s, 1H), 7,68 (d, J = 9,0
28 (o chit bi phin hiy) Hz, 1H), 7,61 (d,J = 5,7 Hz, 1H), 6,83 - 6,71 (m, 1H), 6,49 (s,
op ‘P Y 2H), 5,57 (dd, J = 6,2, 1,2 Hz, 1H), 5,54 (s, 1H)
TH NMR (CDCly) & 7,74 (ddd, J = 6,1, 3,1, 1,3 Hz, 2H), 7,14
- 19114 (dd, J = 8,3, 0,4 Hz, 1H), 6,90 (dd, J = 18,1, 11,6 Hz, 1H), 5,72
(dd, J = 11,6, 1,4 Hz, 1H), 5,58 (dd, J = 18,1, 1,4 Hz, 1H), 4,73
(s, 2H), 3,93 (s, 3H)
"H NMR (CDCL) 8 7,72 - 7,65 (m, 1H), 7,62 (t, J = 1,3 Hz,
30 1H), 7,29 - 7,22 (m, 1H), 7,20 (d, J = 8,3 Hz, 1H), 5,82 (dd, J =

11,7, 1,4 Hz, 1H), 5,62 (dd, J = 18,4, 1,4 Hz, 1H), 5,02 (s, 2H).
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"H NMR (400MHz, CDCL) & 7,04 (d, J = 5,8 Hz, 1H), 6,91
(dd, J=18,1, 11,5 Hz, 1H), 6,66 (d, J= 9,2 Hz, 1H), 6,02 (s,

3 2H), 5,71 (dd, J=11,5, 1,4 Hz, 1H), 5,58 (dd, /=18,1, 1,4 Hz,
1H), 4,71 (s, 2H), 3,91 (s, 3H)
"H NMR (400MHz, axeton-d) & 7,84 (d, J= 6,2 Hz, 1H), 7,39
32 150-151 (d, J=1,7 Hz, 1H), 7,35 (d, /= 10,2 Hz, 1H), 6,34 (s, 1H), 3,93
(s, 3H)
13 145-146 "H NMR (400MHz, CDCls) & 7,37 (d, J = 8,3 Hz, 1H), 7,05 (d,
., J=8,4Hz, 1H), 6,99 (s, 1H), 4,91 (s, 2H), 3,98 (s, 3H)
34 153-155 'H NMR (400MHz, DMSO-dy) & 13,57 (s, 1H), 7,51 (d, J = 8,4
Hz, 1H), 7,42 (d, J = 8,4 Hz, 1H), 6,98 (s, 1H), 6,81 (s, 2H)
15 116-118 "H NMR (400MHz, CDCl3) & 7,10 (d, J = 8,2 Hz, 1H), 6,96 -
6,89 (m, 1H), 6,76 (s, 1H), 4,86 (s, 2H), 3,97 (s, 3H)
"H NMR (400MHz, DMSO-dy) & 13,46 (s, 1H), 7,30 (d, J = 8,2
36 172-174 Hz, 1H), 7,22 (d, J = 8,3 Hz, 1H), 6,83 (s, 1H), 6,71 (s, 2H),
2,27 (s, 3H)
"H NMR (400MHz, CDCls) § 7,77 (dd, J= 8,6, 7,1 Hz, 1H),
37 153-155 7,14 (d,J=1,9 Hz, 1H), 6,97 (dd, J = 8,6, 0,9 Hz, 1H), 4,87 (s,
2H), 4,00 (s, 3H)
13 "H NMR (400MHz, CDCl;) § 7,60 (s, 1H), 7,29 (s, 1H), 6,76 (s,
1H), 4,77 (s, 2H), 3,98 (s, 3H), 3,82 (s, 3H)
39 165-166 "H NMR (400MHz, DMSO-dy) & 7,66 (s, 1H), 7,39 (s, 1H),
7,27 (s, 1H), 6,70 (s, 2H), 3,85 (s, 3H)
40 127-129 "H NMR (400MHz, CDCl;) & 7,33 (s, 1H), 7,16 (s, 1H), 7,03 (s,
1H), 4,91 (s, 2H), 3,98 (s, 3H)
41 173-175 "H NMR (400MHz, DMSO-d;) § 7,73 (dd, J = 8,6, 7,3 Hz, 1H),
7,39 (d,J = 8,6 Hz, 1H), 7,16 (d, J = 1,9 Hz, 1H), 6,83 (s, 2H)
"H NMR (400MHz, DMSO-d;) & 13,54 (s, 1H), 7,84 (d, J = 6,3
42 173-174 Hz, 1H), 7,66 (d, J = 10,2 Hz, 1H), 7,20 (d, J = 1,9 Hz, 1H),
6,82 (s, 2H)
43 176-77 "H NMR (400MHz, CDCl3) & 7,75 (d, J= 1,8 Hz, 1H), 7,71
(dd,J=11,5,1,5 Hz, 1H), 6,79 (s, 2H), 3,90 (s, 3H)
44 182-183 "H NMR (400MHz, DMSO-dy) & 13,32 (s, 1H), 7,77 (m, 2H),
(hop chat bi phan hiy) 7,25 (s, 1H), 6,76 (s, 2H)
"H NMR (400MHz, CDCl3) & 7,89 (dd, J=8,2, 1,7 Hz, 1H),
45 7,72 (d, J=1,7 Hz, 1H), 6,77 (d, J= 8,2 Hz, 1H), 5,49 (s, 2H),
4,01 (s, 3H), 1,69 (s, 6H)
46 "H NMR (400MHz, CDCl3) § 6,95 (s, 1H), 6,78 (dd, J = 22,3,
11,8 Hz, 1H), 5,01 (s, 2H), 3,99 (s, 3H)
'H NMR (400MHz, CDCl3) 8 7,51 (d, J = 8,5 Hz, 1H), 7,14 (s,
47 115-116 1H), 6,81 (d, J = 8,5 Hz, 1H), 4,80 (s, 2H), 6 4,02 (s, 3H), 3,98
(s, 3H)
48 135-140 "H NMR (400MHz, CDCls) & 6,83 (s, 1H), 6,53 (dd, J = 8,7,
1,3 Hz, 1H), 6,06 (d, J = 7,1 Hz, 2H), 4,85 (s, 2H), 3,98 (s, 3H)
"H NMR (CDCl3) § 7,21 (dd, J = 1,6, 0,4 Hz, 1H), 7,16 (dd, J =
49 158-160 8,2, 1,6 Hz, 1H), 7,10 (dd, J = 8,2, 0,4 Hz, 1H), 4,85 (s, 2H),
3,96 (s, 3H), 2,17 (s, 3H)
50 162-165 "H NMR (CDCl3) § 7,17 (d, J = 5,6 Hz, 1H), 6,90 (d, J = 8,2
Hz, 1H), 4,86 (s, 2H), 3,96 (s, 3H), 2,09 (d, J = 2,8 Hz, 3H)
51 125.5-127.0 "H NMR (CDCls) § 7,12 (d, J = 5,6 Hz, 1H), 6,97 (d, J = 8,3
’ ’ Hz, 1H), 5,12 (s, 2H), 2,13 (d, J = 2,6 Hz, 3H)
57 150-153 "H NMR (CDCl3) § 7,18 - 7,16 (m, 3H), 5,11 (s, 2H), 2,23 (s,

3H)
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"H NMR (400MHz, CDCLy) 8 7,17 (dd, J = 8,3, 6,4 Hz, 1H),

53 153,5-155,0 6,97 (dd, J = 8,3, 0,8 Hz, 1H), 4,87 (s, 2H), 3,95 (s, 3H), 2,09
(4, J=2,3 Hz, 3H)
54 139-147 "H NMR (400MHz, DMSO-d¢) & 7,39 (d, J = 8,4 Hz, 1H), 7,25
(dd, J= 8,4, 6,6 Hz, 1H), 6,53 (s, 2H), 2,00 (d, J= 1,7 Hz, 3H)
"H NMR (400MHz, CDCl;) § 7,89 (dd, J= 8,2, 1,7 Hz, 1H),
55 132-139 7,72 (d,J= 1,7 Hz, 1H), 6,77 (d, J= 8,2 Hz, 1H), 5,49 (s, 2H),
4,00 (s, 3H), 1,69 (s, 6H)
56 "H NMR (400MHz, CDCl;) § 7,73 (d, J = 6,0 Hz, 1H), 6,92 (d,
J=9,3 Hz, 1H), 5,65 (s, 2H), 4,01 (s, 3H)
57 178-179 "H NMR (400MHz, DMSO-dy) & 8,15 - 7,87 (m, 1H), 7,81 (d, J
= 6,1 Hz, 1H), 7,63 (d, J = 9,7 Hz, 2H)
53 "HNMR (DMSO-dy) 5 3,92 (s, 3H), 7,40 (dd, J = 8,7, 0,9 Hz,
1H), 7,65 (s, 1H), 7,81 (dd, J = 8,7, 7,1 Hz, 1H), 8,16 (s, 1H)
"HNMR (DMSO-dy) § 7,41 (d, J = 8,6 Hz, 1H), 7,46 - 7,75 (m,
59 1H), 7,82 (dd, J = 8,7, 7,0 Hz, 1H), 7,89 - 8,41 (m, 1H), 14,13
(s, 1H)
60 "H NMR (DMSO-dy) § 3,93 (s, 3H), 7,53 (d, J = 8,5 Hz, 1H),
8,07 (d,J = 1,8 Hz, 1H), 8,15 (dd, J = 8,5, 1,7 Hz, 1H)
"H NMR (DMSO-dy) § 7,53 (d, J = 8,5 Hz, 1H), 7,87 (s, 1H),
61 8,10 (d,J=1,6 Hz, 1H), 8,16 (dd, J = 8,5, 1,7 Hz, 1H), 14,07
(s, 1H)
"H NMR (400MHz, DMSO-d;) & 8,11 (dd, J = 8,5, 1,7 Hz, 1H),
62 178 8,06 - 8,01 (m, 1H), 7,52 - 7,47 (m, 1H), 7,42 (s, 2H), 3,90 (s,
3H), 3,74 (s, 3H)
"H NMR (400MHz, DMSO-dy) § 8,13 (dd, J= 8,5, 1,6 Hz, 1H),
63 144-145 8,08 (d, J= 1,5 Hz, 1H), 7,47 (d, J= 8,5 Hz, 1H), 7,15 (s, 2H),
3,76 (s, 3H)
64 131-132 "H NMR (400MHz, CDCl;) § 7,67 (d, J = 6,0 Hz, 1H), 6,91 (d,
J =93 Hz, 1H), 5,48 (s, 2H), 4,00 (s, 3H), 3,94 (s, 3H)
"H NMR (400MHz, CDCls) & 7,74 (dd, J = 8,5, 6,8 Hz, 1H),
65 109-111 6,93 (dd, J = 8,5, 0,9 Hz, 1H), 5,45 (s, 2H), 4,00 (s, 3H), 3,94
(s, 3H)
66 125-126 "H NMR (400MHz, DMSO-dy) & 7,77 (dd, J = 8,6, 7,1 Hz, 1H),
(hop chat bi phan huy) 7,37 (dd, J = 8,6, 0,7 Hz, 3H), 3,76 (s, 3H)
"H NMR (400MHz, CDCls) & 7,83 (dd, /= 8,2, 1,6 Hz, 1H),
67 159-164 7,70 (d, J= 1,6 Hz, 1H), 6,76 (d, J= 8,2 Hz, 1H), 5,28 (s, 2H),
4,00 (s, 3H), 3,90 (s, 3H), 1,69 (s, 6H)
68 119-120 "H NMR (400MHz, DMSO-d;) § 7,78 (d, J = 6,1 Hz, 1H), 7,59
(hop chat bi phan huy) (d, J =9,6 Hz, 1H), 7,38 (s, 2H), 3,76 (s, 3H)
69 "H NMR (DMSO-dy) § 3,74 (s, 3H), 3,88 (s, 3H), 6,12 (s, 2H),
6,98 (d,J =10,3 Hz, 1H), 7,26 (d, J = 6,4 Hz, 1H), 7,37 (s, 2H)
70 161-164 "HNMR (400MHz, CDC13)(SS 73,}21; (m, 2H), 5,39 (s, 2H), 3,98
7 146-148 "H NMR (400MHz,CDCl3) & 7,16 - 7,09 (m,1H), 6,98 - 6,85
(m, 2H), 6,01 (s, 2H), 4,91 (br s, 2H), 3,98 (s, 3H)
7 171-173 'H NMR (400MHz, DMSO-d¢) & 7,08 - 7,00 (m, 2H), 6,99 -
6,94 (m, 1H), 6,93 (br s, 2H), 6,06 (s, 2H).
"H NMR (400MHz, CDCl;) 87,43 (dd, J=7,9, 1,4 Hz, 1H),
73 119-121 © 7,19 (t, J=17,9 Hz, 1H), 7,14 (dd, J= 8,0, 1,4 Hz, 1H), 5,01 (br
s, 2H), 3,99 (s, 3H)
'H NMR (300MHz, DMSO-dq) § 7,55 (dd, J= 7,9, 1,3 Hz, 1H),
74 153-156 7,46 (dd, J=8,1, 1,2 Hz, 1H), 7,36 (t,J= 8,0 Hz, 1H), 7,10 (br

s,2H)
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"H NMR (400MHz,CDCL,) & 7,41 (d, J= 8,8 Hz, 1H), 7,20 (d, J

7> 160-162 = 8,8 Hz, 1H), 5,01 (s, 2H), 3,99 (s, 3H)
e 15 TH NMR (400MHz, DMSO-dg) 3 7,50 (4d, J = 9,1, 4,0 Hz, 1H),
7,40 (dd, J=17.0, 7,7 Hz, 1H), 7,19 (s, 2H), 3,88 (s, 3H)
TH NMR (400MHz, DMSO-dy) 5 13,45 (d, J = 233.5 Hz, 1),
77 161-162 7,52(dd, J = 9,1, 4.9 Hz, 1H), 7,40 (dd, J = 17,4, 8.2 Hz, 1H),
712 (d,J = 21,0 Hz, 2H)
s 1153 TH NMR (400MHz, CDCly) 3 7,35 (5, 1H), 7,34 (s, 1H), 5,02 (s,
2H), 3,99 (s, 3H)
79 o150 TH NMR (400MHz, CDCly) 7,50 (d, J = 8,6 Hiz, 1), 7.23 (d,
J = 8,6 Hz, 1H), 5,02 (s, 2H), 3,99 (s, 3H)
" 170 TH NMR (400MHz, DMSO-d,) 3 13,84 (s, 1H), 7.60 (. J = 8.7
Hz, 1H), 7.45 (d, J = 8,7 Hz, 1H), 7,11 (s, 2H)
o 169-170 TH NMR (400MHz, DMSO-dy) 5 13,54 (d, J = 165,0 Hz, 11D,
(hop chit bi phan hiy) | 7,70 (d, J = 8,5 Hz, 1H), 7,28 (d, J = 8.5 Hz, 1H), 7,09 (s, 2E)
- 217 TH NMR (400MHz, DMSO-de) 8 13.71 (5, 1H), 7.51 (s, 1),
7.12 (s, 1H)
- o1 T NMR (400MHz, CDCly) 7,11 (4, 7= 8.9, 4,0 Tz, 1),
> 6,79 (m, 1H), 6,09 (s, 2H), 4,91 (s, 2H), 3,98 (s, 3)
TH NMR (300MHz, CDCly) 7,93 (dd, J = 8.1, 1,4 Hz, 1),
84 129 7,34 (s, 1H), 7,15 (t, J = 8,0 Hz, 1H), 7,07 (dd, J = 7,9, 1,4 Hz,
1H), 4,96 (s, 2H), 4,01 (s, 3H)
TH NMR (300MHz, DMSO-dy) 5 7,88 (4d, J = 8.2, 1,2 Hz, 1H),
85 170 7,48 (dd, J = 8,0, 1,2 Hz, 1H), 7,39 (s, 1H), 7,33 (. J = 8,1 Hz,
1H), 6,93 (s, 2H)
. . TH NMR (400MHzCDCly) 3 7,97 (d, J= 8.9 Hz, 1H), 7.33 (5,
2 {H), 717 (d, J = 8,9 Hz, 1H), 4,92 (s, 2H),4,01 (s, 3H)
- N T NMR (400MFz, DMSO-dy) 13,58 (s, 1H), 7.91 (d. J = 9.0
2- Hz, 1H), 7,45 (d, J = 8,9 Hz, 1H), 7,35 (s, 1H), 6,89 (s, 2H)
"H NMR (400MHz, CDCLy) & 7,98 (dd, J = 9,3, 5,0 Hz, 1H),
88 142-143 7,30 (s, 1H), 7,00 (dd, J = 11,3, 7,1 Hz, 1H), 4,92 (s, 2H), 4,01
(s, 30)
TH NMR (400MHz, DMSO-d,) 5 13,46 (d, 7 = 154.8 Hiz, 11D),
89 168-169 7,91 (dd, J = 9,3, 5,1 Hz, 1H), 7,36 (t, J = 9,5 Hz, 1H), 7.32 (s,
1H), 6,89 (s, 2H)
TH NMR (400MHz, DMSO-dy) 8 7,52 (dd, J = 8.9, 4,0 Hz, 1H),
90 7,22 (dd, J = 11,0, 9,0 Hz, 1H), 7,06 (d, / = 1,4 Hz, 1H), 6,99
(s, 2H), 3,88 (s, 3H)
TH NMR (200MFHz, DMSO-dy) 5 13,51 (s, 1H), 7,52 (dd, J =
o1 163-164 9.0, 4,0 Hz, 1H), 7,22 (dd, J = 11,1, 9,0 Hz, 1H), 7,02 (d, J =
1,4 Hz, 1H), 6,88 (s, 2H)
TH NMR (400MHz, CDCly) 6 7,71 (dd, 7= 9.1, 5.1 Hz, 1H),
92 175-178 7,40 (s, 1H), 6,77 (t, J = 9,3 Hz, 1H), 6,13 (s, 2H), 4,79 (s, 2H),
4,00 (s, 3H)
TH NMR (400MHz, CDCly) 8 7,71 (4d, 7= 8.1, 1.3 Hz, 1H),
93 40-50 7,47 (s, 1H), 6,93 (t, J = 7,9 Hz, 1H), 6,86 (dd, J=7,7,1,3 Hz,
1H), 6,06 (s, 2H), 4,78 (s, 2H), 4,00 (s, 3H)
y eL156 TH NMR (400MHz, CDCly) 8 7,20 (q, J = 8,6 Hz, 2H), 4.90 (s,
' 2H), 3,97 (s, 3H), 2,12 (s, 3H)
o5 ot 156 TH NMR (400MHz, CDCLy) 87,91 (d, 7 = 8,9 Hz, 1H), 7,13 (a.,
J=8,9 Hz, 1H), 5,42 (s, 2H),4,02 (s, 3H), 3,93 (s, 3H)
o6 o150 TH NMR (400MHz, DMSO-dy) 87,93 (d, 7 = 8,0 Hz, 1), 7,45

(d, J=9,0 Hz, 1H), 7,42 (br s, 2H),3,76 (s, 3H)
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"H NMR (400MHz, CDCLy) 8 7,65 (dd, /= 9,2, 5,1 Hz, 1H),

97 206-208 6,74 (t, J=9,3 Hz, 1H), 6,19 (s, 2H), 5,40 (s, 2H), 4,01 (s, 3H),
3,92 (s, 3H)
"H NMR (400MHz, CDCl,) & 7,64 (dd, J= 6,8, 2,7 Hz, 1H),
98 142-144 6,89 (m, 2H), 6,11 (s, 2H), 5,40 (s, 2H), 4,01 (s, 3H), 3,93 (s,
3H)
9 129.131 "H NMR (400MHz, CDCL) & 7,91 (dd, J= 7,4, 2,1 Hz, 1H),
7,13 (m, 2H), 5,45 (s, 2H), 4,02 (s, 3H), 3,94 (s, 3H)
- "H NMR (400MHz, CDCLy) & 7,42 (dt, J=7,7, 1,6 Hz, 1H),
100 150-154 7,33 (s, 1H), 7,28 (s, 1H), 4,88 (s, 2H), 4,62 (q, J = 8,4 Hz, 2H),
3,98 (d, J= 3,0 Hz, 3H), 3,31 - 3,18 (m, 2H)
"H NMR (400MHz, DMSO-dy) § 7,33 (g, J = 7,8 Hz, 2H), 7,18
101 166-168 (s, 1H), 6,89 (d, J= 16,4 Hz, 2H), 4,58 (t, J = 8,7 Hz, 2H), 3,23
(t, J=8,7 Hz, 2H)
"H NMR (300MHz, CDCl;) & 7,33 (d, J = 7,6 Hz, 1H), 7,26
102 135-138 (dd, J=17,3,1,2 Hz, 1H), 6,94 (t, J= 7,5 Hz, 1H), 4,87 (s, 2H),
4,60 (t, J=8,7 Hz, 2H), 3,96 (s, 3H), 3,26 (t, J= 8,7 Hz, 2H)
"H NMR (400MHz, CDCL) & 7,81 - 7,86 (m, 2H), 7,33 (d, J =
103 153-156 8 Hz, 1H), 5,16 (br d, J =4 Hz, 1H), 4,89 (br s, 2H), 3,97 (s,
3H)
104 172174 "H NMR (400MHz, DMSO-d) & 13,61 (br s, 1H), 7,76 - 7,83
- (m, 2H), 7,46 (d, J= 8 Hz, 1H), 6,89 (br s, 2H), 5,08 (br s, 4H)
"H NMR (400MHz, CDCl5) § 7,79 (m, 1H), 7,60 (dt, J = 8,4,
105 113-115 1,8 Hz, 1H), 6,89 (d, J = 8,4 Hz, 1H), 5,74 (d, J = 3,7 Hz, 2H),
4,89 (s, 2H), 3,98 (d, J = 7,5 Hz, 3H)
"H NMR (400MHz, CDCl;) § 7,88 (dd, J = 8,1, 6,1 Hz, 1H),
106 170-171 7,43 (dq, J = 8,1, 1,2 Hz, 1H), 7,21 (d, J = 1,7 Hz, 1H), 4,95 (s,
2H), 4,01 (s, 3H)
"H NMR (400MHz, CDCl3) & 7,68 - 7,73 (m, 2H), 6,49 (d, J =
107 120-122 9 Hz, 1H), 4,77 (br s, 2H), 3,96 (s, 3H), 3,37 (t, J = 8,5 Hz, 2H),
2,99 (t, J= 8,5 Hz, 2H), 2,77 (s, 3H)
"H NMR (400MHz, DMSO-d;) & 13,43 (br s, 1H), 7,56 - 7,62
108 161-163 (m, 2H), 6,69 (br s, 2H), 6,57 (d, J=9 Hz, 1H), 3,37 (t, /=8
Hz, 2H), 2,96 (t, J = 8 Hz, 2H), 2,77 (s, 3H)
"H NMR (300MHz, DMSO-dy) 6 7,71 (s, 1H), 7,64 (d, J= 8,1
110 145-149 Hz, 1H), 7,41 (d, J= 7,8 Hz, 1H), 6,92 (s, 2H), 5,64 - 5,45 (m,
1H), 3,88 (s, 3 H), 3,39 - 3,09 (m, 4H)
"H NMR (400MHz, DMSO-dy) 6 7,77 (d, J = 6 Hz, 2H), 7,31
111 131-134 (d, J= 8,4 Hz, 1H), 4,89 (s, 2H), 3,98 (s, 3H), 3,52 - 3,43 (m,

4H)

Dénh gia hoat tinh diét co

Hoat tinh diét co duoc danh gia theo thang diém nim trong khoang tir 0% dén

100%, trong d6 0% tuong tmg véi hoat tinh diét ¢ bang 0 va 100% trong tmg véi tinh

trang cay bi chét hoan toan. Dit liéu dugc thé hién trong Bang 4.
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Bang 4: Tiéu chuin danh gia hoat tinh diét cd

Tiéu chuén danh gia % Kiém soat

A 95-100
B 85-94
C 75-84
D 60-74
E 45-59
F 30-44
G 0-29

Vidu A. Déanh gia hoat tinh diét c6 sau nay mam

Thir nghiém sau nay mam I

Hat gibng cua cac loai thir nghiém dugc trdng vao chiu hinh tron duong kinh
12,7cm chira hdn hop gia thé sach (Metro-Mix 360®, Sun Gro Horticulture). Qua trinh
x 1y sau nady mam dugc thue hién 8-12 ngay trude khi phun va trdng trong nha kinh
dugc trang bi ngudn chiu sang bd sung dé thu duogc 16 gio chiéu sang & nhiét d6 nim

trong khoéng tir 24°C dén 29°C. Toan bd céc chau dugc tudi nude bé mit.

Khoang 10mg mdi hop chit duoc hoa tan trong 1,3mL axeton-DMSO (97:3, thé
tich/thé tich) va pha lodng véi 4,1mL nuéc-isopropanol-dau thuc vat dam dic (78:20:2,
thé tich/thé tich/thé tich) chtra 0,02% Triton X-155. Cac dung dich xit Iy dwgc pha lodng
lién tiép véi ché phdm dung moi néu trén dé thu duge 1,85, 0,926, 0,462 va 0,23 1mg/mL
hop chét thur nghiém dugc phan phéi thanh 2,7mi./chau (l?in lugt tuong duong véi 4,0,
2,0, 1,0, va 0,5 kg/ha). C4c hop chit dd diéu ché dugc phun bing may phun khi nén
DeVilbiss® & 4p sudt nim trong khoang tir 2 dén 4psi. Sau khi xr ly, cac chau dugce
chuyén tr& lai nha kinh trong thoi gian thir nghiém. Toan b cac chau dugc tudi bing
nuéc ngam khi cin dé thu duoc diéu kién sinh truéng 81 wu. Toan bo cac chau duge bon
phan mét tudn mot 1an bang cich tudi bang nude ngim v&i ché phim phan bon Peters
Peat-Lite Special® (20-10-20).

Hoat tinh diét thue vt khong mong mudn duge danh gia 10 ngay sau phun. Toan
bd cac danh gia dugc thuc hién bing mét thuong theo thang diém nim trong khoang tir
0% dén 100%, trong d6 0% tuong g véi tinh trang ciy khong bi ton thwong va 100%
twong (mg v&i tinh trang ciy bi chét hoan toan nhu dugc thé hién trong Bang 4.
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Cac hop chét tht nghiém, liéu luong phun dugc sir dung, cic loai thuc vat thu

nghiém va cac két qua thir nghiém dugc thé hién trong Bang 5.

Bang 5. Hoat tinh di€t c6 14 rdng, c6 hoa thdo va cac loai cly trong khac

Liéu lwgng |  Higu qua 1am giam sinh truéng quan sit dwge
Hop chiat (lf hl]:)lat (%) - 10 ngay sau phun
Ch%lt/hi.l) AVEFA | ECHCG | HELAN | IPOHE | SETFA
3 4 C C C C C
5 4 G G A A C
51 4 G G D G G
54 4 G G D G G
71 4 G G A C G
72 4 G G A G G
73 3,96 G G A C G
74 3,96 G n/t A D G

AVEFA: yén mach hoang da (4dvena fatua).
ECHCG: ¢6 1dng vuc nudc (Echinochloa crusgalli).
HELAN: cay huong duong (Helianthus annuus).
IPOHE: ciy bim bim biéc (Ipomoea hederecea).
SETFA: cd dudi cdo khdng 16 (Setaria fuberi).

n/t: khong thir nghi€ém.

Vi du B. Panh gi4 hoat tinh diét co trudc ndy mam
Thir nghiém truée ndy mam I

Hat giéng cta c4c loai thir nghiém dugc trong vao chiu nhya hinh tron duong kinh
12,7cm chira d4t thit pha cat. Sau khi tréng, toan bd cac chau duoc tudi br?lng hé théng
tu6i tiéu 16 gid trude khi phun hop chét thir nghiém.

Cac hop chét dugc hoa tan trong hdn hop axeton va DMSO theo ty 1& 97:3 thé
tich/thé tich va pha loing dén ndng do thich hop trong dung dich phun cudi cing chira
nudc, axeton, isopropanol, DMSO va Agri-dex (déu thuc vat dam dac) theo ty 1€
59:23:15:1,0:1,5 thé tich/th8 tich va 0,02% khdi lugng/thé tich Triton X-155 d thu dugc
dung dich phun chira lidu lrong phun cao nhét. Liéu luong phun cao nay dugc pha lodng
lién tiép v6i dung dich phun néu trén d phan phdi hop chét & lidu luong 1/2X, 1/4X va
1/8X liéu lwong cao nhat (1an Iugt twong duong véi 4,0, 2,0, 1,0, va 0,5 kg/ha).
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Hop chét d diéu ché (2,7mL) dugc tudi déu biang pipet 1én bé mat dét sau d6 két
hop véi nuée (15mL). Sau khi xir 1y, cac chau dugc chuyén tré lai nha kinh trong thoi
gian thir nghiém. Nha kinh dugc chiéu sang khoang 15 gir va duy tri & khoang 23-29°C
ban ngay va 22-28°C ban dém. Cac chit dinh dudng va nuéc dugc bd sung vao thudng
xuyén nho hé théng tudi bé mat va khi can, qua trinh chiéu sang bd sung duoc thue hién
tir trén cao bang dén kim loai halogenua cong sut 1 000W.

Hoat tinh diét cé dugc danh gid 14 ngay sau phun. Toan bd cac danh gid dugc thuc
hién so v6i mau dbi ching thich hop theo thang diém nim trong khoang tir 0% dén
100%, trong d6 0% tuong Gng Vi hoat tinh diét co bang 0 va 100% tuong tmg véi tinh
trang cy bi chét hoic khong ndy mam tir d¢it nhu duoc thé hién trong Bang 4.

Céac hop chét thir nghiém, lidu lwong phun dugce st dung, cac loai thuc vat thi

nghiém va céc két qua thr nghiém duogc thé hién trong Bang 6.

Bang 6. Hoat tinh diét cé 14 rong, ¢ hoa thao va cac loai cay tréng khac

N Hiéu qua lam giam sinh truéng quan sat dwoc
Hop chit 5:;111::;?21% z"lptllllil;; (%) - 14 ngay sau phun
AVEFA | ECHCG | HELAN | IPOHE | SETFA
71 4 F F A E G
72 4 D C A G G
73 3,96 G G A C G
74 3,96 D A A D E

AVEFA: yén mach hoang di (4vena fatua).
ECHCG: ¢c6 long vuc nuéc (Echinochloa crusgalli).
HELAN: cdy hudéng duong (Helianthus annuus).
IPOHE: cdy bim bim biéc (Ipomoea hederecea).
SETFA: c¢é dudi cao khéng 16 (Setaria faberi).

Vi du C. Panh gi hoat tinh diét c6 sau ndy mam
Thir nghiém sau nay mam II

Hat giéng hoic hat clia cac loai thir nghiém duoc trdng vao hdn hop gia thé Sun
Gro Metro-Mix® 360, c6 d6 pH nam trong khoang tir 6,0 dén 6,8 va ham lugng chét hiru

co khoang 30%, trong cic chau nhwa c6 dién tich bé mit bang 64cm?). Khi cin dam bao
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dé cac thuc vat thir nghiém nay mam tdt, sinh truéng khoe manh, bién phép xir Iy bang
chit diét ndm va/hoidc xir Iy bing hoa chat khac hodc bién phap xir Iy vét Iy dugc ap
dung. Cac thuc vat nay duoc trong trong 7 dén 21 ngiy trong nha kinh véi khoang 15 gidy
chiéu sang va duy tri & khoang 23-29° ban ngay va 22-28 “© ban dém. Cac chit dinh
dudng va nuée duge bd sung vao thudng xuyén va khi can, qua trinh chiéu sang bd sung
dugc thuc hién tir trén cao béng den kim loai halogenua cong suét 1000W. Cac thuc vat

duoc st dung dé thir nghiém 13 cc cay & giai doan c6 1 hodc 2 14 dy du.

Luong xac dinh theo liéu luong cao nhét cin thir nghiém ctia mdi hop chit thir
nghiém dugc nap vao binh thity tinh dung tich 25mL va hda tan trong 4mL hdn hop
axeton va DMSO theo ty 18 97:3 thé tich/thé tich dé thu dugc chc dung dich gbc dam dic.
Khi hop chét thir nghiém khong d& tan, hdn hop nay duge dun néng va/hoic siéu Am. Cac
dung dich gbc dam dic thu duoc duge pha lodng v6i 20mL hén hop chira axeton, nudc,
ruou isopropylic, DMSO, dau thuc vt ddm dic Atplus 411F, va chét hoat dong bé mit
Triton® X-155 theo ty 1& 48,5:39:10:1,5:1,0:0,02 thé tich/thé tich dé thu dugc cac dung
dich phun chtra lidu lugng phun cao nhét. Cac lidu lugng phun khac duoc didu ché bing
cach pha loang lién tiép 12mL dung dich c6 liéu hrgng cao nhat thanh dung dich chua
2mL hdn hop axeton va DMSO theo ty 16 97:3 thé tich/thé tich va 10mL hén hop chira
axeton, nudc, rugu isopropylic, DMSO, dau thuc vat ddm dic Atplus 411F, va chét hoat
ddng bé mat Triton X-155 theo 7 18 48,5:39:10:1,5:1,0:0,02 thé tich/thé tich dé thu duoc
lidu hrc,mg 12X, 1/4X, 1/8X va 1/16X liéu lugng cao nhét. Né:ng do cua hop chét thir
nghiém dugc tinh theo thé tich phun 12mL tuong tmg vl liéu lwong béng 187L/ha. Cac
hop chét da diéu ché duoc phun 1én thyc vét thir nghiém bing may phun theo ludng tir
trén cao Mandel duoc trang bi voi phun 8002E duogc hiéu chinh dé phan phdi 187 L/ha
1én dién tich phun bang 0,503m” & chiéu cao phun cao hon chiéu cao tan trung binh cua
thuc vat thir nghiém 43cm. Cac thuc vat ddi chimg duoc phun theo cung céch thirc b?mg

dung mo6i mau tring.

Céc thuc vat thir nghiém va cac thuc vat dbi chimg duoc tréng trong nha kinh nhu
d3 mo ta néu trén va tudi nudc bang hé théng tudi tiéu dé ngin ngira hién twong rira troi
cac hgp chét thir nghiém. Sau 14 ngay, tinh trang cla cac thuc vat thir nghiém so vé§i tinh
trang ciia cac thuc vat khong duge phun dugc danh gia bang mét thuong va chim diém

theo thang diém nim trong khoang tir 0% dén 100%, trong d6 0% twong tng véi tinh
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trang cdy khéng bj tén thuong hodc e ché sinh trudng va 100% twong tmg véi tinh trang

ciy bi chét hoan toan nhu duoc thé hién trong Bang 4.

Cac hop chét thur nghiém, lidu lugng phun dugc st dung, cic loai thuc vat thir

nghiém va cac Két qua thir nghiém dugc thé hién trong Bang 7.

Bang 7. Hoat tinh diét c6 14 rong va cac loai cay trong khac

Liéu
lwgng Hi€u qua lam gidm sinh trwéng quan sat dwoc (%) 14 ngay sau
Hop
cl{:?i t phun phun
(g hoat
chat/ha) | ABUTH | AMARE | BRSNN | CHEAL | EPHHL | HELAN
35 G G G G G B
1 70 G G G G G B
140 G G G G G B
35 G G G G G G
3 70 G A G G G G
140 G A G E G B
35 G G G G G G
4 70 G G G G G E
140 G G G G G D
35 G G E G G F
5 70 G G D G G F
140 G G D G G E
35 A C C A B B
6 70 A C B A B B
140 A A B A A A
35 B C B A A A
7 70 B A B A A A
140 A A A A A A
35 A G D E A G
8 70 A E D C A E
140 A D C B A B
35 C G C B C B
9 70 B G B B B B
140 A G A B B A
35 B B C B A B
10 70 A A B B A B
140 A A B A A B
35 B n/t B A A A
11 70 B n/t B A A A
140 A n/t B A A A
35 G G G G G G
12 70 G G G G G G
140 D G G G G G
35 D G G D E B
13 70 C G F B C B
140 C G E B A B
14 140 G G G C G B
15 35 G G G G G G
70 G G G E G G
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ABUTH: cay hoan tién (4butilon theophrasti).

AMARE: dén 18 86 (Amaranthus retroflexus).

BRSNN: cai dau (Brassica napus).

CHEAL: cay rau mubi (Chenopodium album).

EPHHL: c6 mu (Euphorbia heterophylla).

HELAN: ciy huéng duong (Helianthus annuus).
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n/t: khong thir nghiém.
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Béang 8. Hoat tinh diét co hoa thao, cé lac, va thuc vat hoa thdo

Hop
chat

Liéu

lrong

phun
(g hoat
chét/ha)

Hiéu qua l1am gidm sinh trwéng quan sat dwoc (%) 14 ngay sau

phun

CYPES

ECHCG

SETFA

ORYSA

TRZAS

ZEAMX
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70 G G G G F D

140 G G G G E D

35 G G G G G G

97 70 G G G G G G
140 G G G G G G

35 G G G G G G

98 70 G G G G G G
140 G G G G G G

35 G G G G G G

99 70 G G G G G G
140 G G G G G G

35 G E G G G G

100 70 G C G G G A
140 G B G G G A

35 G D it G G G

101 70 G D /it G G G
140 G C it G G G

35 G G G G G G

102 70 G G G G G G
140 G G G G G G

35 G G G G G G

103 70 G G G G G G
140 G G G G G G

35 G G G G G G

104 70 G G G G G G
140 G G G G G G

35 G E G G G

105 70 G D G G G G
140 G C F G G G

35 G G G G G G

106 70 G G G G G G
140 G G G G G G

280 G G G G G G

107 140 G G G G G G
108 140 G C G G G G
110 140 E G G G G G

ECHCG: ¢6 1dng vuc nudc (Echinochloa crusgalli).

CYPES: ¢o gu an (Cyperus esculentus).

ORYSA: lua (Oryza sativa).

SETFA: c6 dubi cdo khéng 16 (Setaria faberi).

TRZAS: lna my (Triticum aestivum).

ZEAMX: ngd/bip (Zea mays).

n/t: khong thir nghiém.
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Vi du D. Pénh gi4 hoat tinh diét ¢6 sau ndy mam & hé théng trong lia my va lia
mach trong nha kinh

Thir nghiém sau nay mam III

Hat clia cac loai thir nghiém duoc trdng vao hén hop gia thé Sun Gro Metro-Mix®
360, c6 d6 pH niam trong khoang tir 6,0 dén 6,8 va ham lugng chét hitu co khoang 30%, -
trong cac chiu nhua cé dién tich bé mit bing 103,2cm?. Khi can dam bao dé cac thuc vat
thr nghiém ndy mam tét, sinh truéng khoe manh, bién phap xir Iy bang chét diét nim
va/hodic xir Iy bang héa chét khac hodc bién phap xir Iy vat Iy dugc ap dung. Cac thuc vat
nay duge trong trong 7 dén 36 ngly trong nha kinh véi khoang 14 gid chiéu sang va duy
tri & khoang 18°C ban ngdy va 17°C ban dém. Céc chét dinh dudng va nudc duge bd
sung vao thurong xuyén va khi cin, qua trinh chiéu sang bd sung dugc thuc hién tir trén
cao bing dén kim loai halogenua céng suit 1000W. Cac thuc vt dugc sir dung dé thir

nghiém 13 cac ciy & giai doan co 2 hoic 3 14 diy du.

Luong xé4c dinh theo lidu lwong cao nhit cn thir nghiém ctia mbi hop chat thir
nghiém duoc nap vao binh thuy tinh dung tich 25mL va hoa tan trong 4mL hdn hop
axeton va DMSO theo ty 1€ 97:3 thé tich/thé tich dé thu dugc cac dung dich géc dam dic.
Khi hop chét thir nghiém khong dé tan, hdn hop nay dugc dun néng va/hodc siéu am. Céc
dung dich géc dam dic thu duge duge pha lodng véi 20mL hén hop chira axeton, nudc,
rugu isopropylic, DMSO, dau thyuc vat dam dic Agri-Dex, va chét hoat dong bé mat X-77
theo ty 1€ 48:39:10:1,5:1,5:0,02 thé tich/thé tich dé thu duoc cac dung dich phun chira
lidu lwong phun cao nhit. Cac lidu luong phun khac dugc diéu ché bang cach pha long
lién tiép 12mL dung dich c6 liéu luong cao nhit thanh dung dich chtra 2mL hdn hop
axeton va DMSO theo ty 1& 97:3 thé tich/thé tich va 10mL hdn hop chirta axeton, nuéc,
ruou isopropylic, DMSO, dau thue vat dam dac Agri-Dex, va chét hoat dong bé mit X-77
theo ty 16 48:39:10:1,5:1,5:0,02 thé tich/thé tich dé thu dugc lidu lugng 1/2X, 1/4X, 1/8X
va 1/16X liéu luong cao nhat. Nong d6 ctia hop chit thir nghiém dugce tinh theo thé tich
phun 12mL twong tng véi lidu lugng bing 187L/ha. Cac hop chét da didu ché duge phun
1én thuc vat thir nghiém bang may phun theo ludng tir trén cao Mandel dugc trang bi voi
phun 8002E duoc hiéu chinh ¢ phan phdi 187 L/ha 1én dién tich phun bang 0,503m’ &
chidu cao phun cao hon chiéu cao tan trung binh cta thuc vat thir nghiém 43cm. Céc

thure vat ddi chimg duoc phun theo cliing cch thirc bing dung mébi mau tring.
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Céac thyc vat thtr nghiém va cac thuc vat ddi chimng dugc trﬁ”)ng trong nha kinh nhu
d3 mé ta néu trén va tudi nudc bing hé thdng tudi tiéu dé ngin ngira hién twong rira troi
cac hop chét thir nghiém. Sau 21 ngay, tinh trang ctia cac thuc vt thir nghiém so véi tinh
trang cua cac thuc vat khong duge phun dugc danh gid bang mét thuong va chdm diém
theo thang diém nam trong khoang tir 0% dén 100%, trong d6 0% twong tng v6i tinh
trang ciy khong bi ton thuong hoic (e ché sinh trudong va 100% twong tng véi tinh trang
ciy bi chét hoan toan nhu duoc thé hién trong Bang 4.

Bing céach sir dung phén tich don vi xéac suét chép nhan dugc nhu dugc J. Berkson
mo ta trong Journal of the American Statistical Society, 48, 565 (1953) va D. Finney
trong “Probit Analysis” Cambridge University Press (1952), hoat tinh diét c¢6 gy ton
thuong cua hop chét cu thé & céc lidu lugng khéac nhau c6 thé dugc st dung dé tinh toan
céc tri s& GRy, GRso, GRgo va GRyy durge dinh nghia 13 yéu t6 1am giam sinh truéng
turong tng voi lidu luong hitu hiu cta chat diét c¢6 can co dé thu duoc ty 18 1am giam
sinh truéng thuc vat (GR) Jan luot bang 20%, 50%, 80% va 90%. Phan tich don vi xéac
suit duoc ap dung cho dit liéu thu duogc tir nhiéu lidu lugng cda céac hop chét riéng biét sur
dung céc quy trinh dugc mé ta trong cac vi du sau. Di liéu vé cac liéu luong va phan tich

don vi x4c suét cia toan bo cac lidu lugng nay dugc thé hién trong cic bang sau.
Céc hop chét thir nghiém, lidu lwong phun duogc st dung, cic loai thuc Vétb tha
nghiém va cac két qua thir nghiém dugc thé hién trong Bang 9 - Bang 13.

Bang 9: Hoat tinh diét cé cta hop chit & hé théng tréng lia my va lia mach trong
nha kinh

Liéu Hiéu qua lam giam sinh trwéng quan sat dwgc (%) - 21 ngay sau
lwgng phun
Hop chét phun
(ghoat | ALOMY | APESV | BROTE | LOLSS PHAMI SETVI
chit/ha)
17,5 E E E F C D
35 B D D E B C
70 A C A D A B
7 GRlo -- -- -= -- -- --
GRy -- -- -- -- -- --
GR5 16 30 15 >140 10 6
GRg 25 114 37 >140 24 13
GRgp 34 >140 59 >140 39 21
Liéu Hiéu qua lam giam sinh trweéng quan sat dwgc (%) - 21 ngay sau
Hop chat | lwong phun
phun | HORVS | TRZAS | BRSNW | GALAP | LAMPU | SINAR
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(g hoat
chit/ha)
17,5 C C D E C C
35 B B C D B B
70 B B A A A A
7 GRjo 1 2 0,5 -- - -
GRy 2 3 1 -- -- --
GRs -- -- 5 12 3 3
GRg -- -- 24 31 12 15
GRy -- -- 53 52 27 36

Bang 10: Hoat tinh diét c6 ctia hop chit & hé théng trdng Ita my va lia mach trong
nha kinh

Liéu Hiéu qua lam gidm sinh trwémng quan sat dwgce (%) - 21
lwgng ngay sau phun

cuat | Phon (&
hoat | HORVS | TRZAS | CIRAR | GALAP | KCHSC | LAMPU

chit/ha)
17,5 F G 2] D B D
35 E F B D A C
70 D E B D A B
78 GRy 13 20 -- - - -
GRs -- -- 2 1 2 2
GRgo -~ -- 7 >140 9 46
GRy - -- 12 >140 19 >140
17,5 F D B D D G
35 D D B B C G
70 C C B B C F
82 GRy 7 4 - - - -
GRsp -- -- i 10 2 89
GRyo -- -- 10 33 83 131
GRy -~ - 34 64 >140 >140
Liéu Hiéu qué lam gidm sinh trudng quan sat dwee (%) - 21
lwgng ngdy sau phun

hat phun (g
M8t 1" hoat | MATCH | PAPRH | SASKR | SINAR | VERPE | VIOTR

chit/ha)
17,5 G F B A G F
35 F D n/a A D F
70 E C n/a A C D
78 GRyo -- -- -- -- -- --
GR35 63 44 0,4 1 33 47
GRg >140 >140 9 3 77 >140
GRyy >140 >140 42 8 119 >140
17,5 C G B A G E
35 C G B A G D
70 B F B A G D
82 GRy -- -- -- -- -- --
GRs5 18 113 1 0,02 >140 31
GRg 35 >140 10 0,5 >140 62
GRyg 49 >140 32 2 >140 90
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Béang 11: Hoat tinh diét cé ciia hop chét & hé théng tréng lia my va lia mach trong
nha kinh

Liéu
Hop lwgng Hiéu qua lam gidm sinh truémg quan sat dwge (%) - 21 ngay sau phun
chat |Phun(e
hoat
chat/ha) | ALOMY | APESV | LOLSS | SETVI | KCHSC | HORVS | TRZAS

17,5 G G G D E F F

35 F B G C D D D

70 E B F C D D D

8 GRy ~ ~ ~ ~ . 7 6

GRso >70 22 >70 11 21 -- -

GRgg >70 36 >70 72 >70 -- .-

GRyg >70 46 >70 >70 >70 -- -

17,5 C G G E G D D

35 B D G C G B C

70 B C E B G B C

9 GRyy -- -- - -- -- 3 4

GRj5 13 30 70 21 >70 -- -

GRy 26 61 >70 46 >70 -- -

GRgg 38 89 >70 71 >70 - e

35 F G G D G D D

70 E E F C D C B

140 B B D A C B B

10 | GRy - - - - - 11 1

GRs 52 65 93 36 78 - =

GRg 109 106 >140 63 117 -- -

GRy >140 138 >140 85 >140 -- --

35 B D E C E C C

70 A C D B E B C

140 A B D A D B B

42 GRa ~ -- ~ ~ ~ 0,50 0,20

GR5g 11 22 44 10 54 -- --

GRg 25 81 >140 46 >140 -- --

GReg 40 >140 | >140 | >140 | >140 - -

35 D G G G B E D

70 A E E F A D C

140 A D D D A B B

46 GRyo -- - -- -- -- 8 10

GRs5 18 88 91 106 1 -- -

GRg 35 >140 >140 >140 7 - -

GRgg 49 >140 >140 >140 17 -- -
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Bang 12: Hoat tinh diét cé ciia hop chét & hé théng tréng lta my va lia mach trong
nha kinh

Liu Hiéu qua lam gidm sinh trwéng quan sat dwgc (%) - 21 ngay sau phun
Hop lll)r];’;': ng .
chat (g hoat | ALOMY | APESV | LOLSS | SETVI | MATCH | VERPE | HORVS | TRZAS
chit/ha)
17,5 F F E E G E D C
35 E D D C F D D B
70 D B C B E B B B
11 GRy -- -- -- -- -- -- 3 0,12
GRs 41 25 31 18 65 17 -- --
GRgo >70 52 62 37 >70 41 -- --
GRyp >70 >70 >70 53 >70 - 65 -- --
17,5 E G G D G C D D
35 D E G C F B C C
70 A D G A D A B C
i3 GRyo - - -- -- -- -- 2 2
GRs5 20 >70 >70 4 58 3 -- --
GRgo 40 >70 >70 20 >70 16 -- --
GRy 57 >70 >70 45 >70 37 -- --

Béng 13: Hoat tinh diét co ctia hop chat & hé théng trong lia my va lia mach trong
nha kinh

Lidu lwgng Hiéu qua lam giam sinh trwéng quan sat dwoc (%) - 21 ngay
Hop chat | phun (g hoat sau phun -

chét/ha) ALOMY | AVEFA | LOLSS | PHAMI | HORVS | TRZAS

17,5 B E G G E D

35 A D F F D D

70 A D D E D C

32 GRy -- -- -- -- 3 1

GRso 5 31 54 65 -- --

GRg 12 >70 >70 >70 -- --

GRyp 18 >70 >70 >70 -- --

ALOMY: cd den (4lopecurus myosuroides).
APESV: ¢ gi6 (Apera spicaventi).
BROTE: ¢ tuéc mach (Bromus tectorum).
HORVS: lia mach ngd (Zea mays)

TRZAS: Ita my (Hordeum vulgare)

LOLSS: ¢6 mach bao gdm, c¢6 mach den Y (Lolium multiflorum), c6 mach than

cung (Lolium rigidum), cd mach den (Lolium multiflorum subsp. Gaudini).
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PHAMI: c6 hoang yén hat nhé (Phalaris minor).
SETVI: c6 dudi cao mau xanh (Setaria viridis).
KCHSC: cay bui Itta (Kochia scoparia).
LAMPU: cay cam tic (Lamium purpureum).
GALAP: ciy van vuong (Galium aparine).
SINAR: mu tac hoang da (Sinapis arvensis).
VERPE: cay thuy cu (Veronica persica).
BRSNW: cai ddu (Brassica napus).

PAPRH: ciy hdng anh (Papaver rhoeas).
SASKR: cay ké Nga (Salsola iberica).

CIRAR: cay ké d(k)ng‘ (Cirsium arvense).

VIOTR: hoa buém mau tim hoang da (Viela tricolor).

AVEFA: yén mach hoang da (Aveha fatua).
MATCH: cay cam cuc (Matricaria recutita L.)

n/t: Khéng thit nghiém

GRyo: Ty 18 1am giam sinh trudng thuc vat bang 20%.

GRso: Ty 1€ 1am giam sinh trudng thuc vét béng 50%.

GRgo: Ty 1€ 1am gidm sinh trudng thuc vt béng 80%.

GRyo: Ty 16 1am giam sinh trudng thuc vat bang 90%.

Vi du E. Danh gi4 hoat tinh diét c6 sau ndy mam & rudng lta gieo sa théng

Hat giong hodc hat ctia céc loai thir nghiém dugc trong vao giad thé dat duge diéu

ché bing cach tron dit miun (43% dat phu sa, 19% dét sét, va 38% cat, c6 do pH bing
khoéang 8,1 va ham luong chét hiru co khoang 1,5%) va cat song & ty 16 80 dén 20. Gia
thé dét nay dugc chira trong cac chdu nhyua cé dién tich bé mit béng 139,7 cm®. Khi cin
dam bao dé cac thuc vat thir nghi¢ém nay mam t6t, sinh truéng khde manh, bién phap xir

Iy bang chét diét ndm va/hodc xir Iy bing héa chit khac hoic bién phap xir Iy vat Iy duge
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ap dung. Céc thuc vat nay dugc trdng trong 10 dén 17 ngay trong nha kinh véi khoang 14
gior chiéu sang va duy tri & khoang 29°C ban ngay va 26°C ban dém. Cac chat dinh
dudng va nude duoc bd sung vao thudng xuyén va khi can, qua trinh chiéu sang bd sung
duoc thuc hién tir trén cao bf?,lng den kim loai halogenua cong sudt 1000W. Cac thuc vat

dugc st dung dé thir nghiém 13 cac ciy & giai doan c6 2 hodc 3 14 day di.

Luong x4c dinh theo lidu lvong cao nhét cn thir nghiém ciia mdi hop chit thir
nghiém dugc nap vao binh thuy tinh dung tich 25mL va hoda tan trong hdn hop axeton-
DMSO theo ty 1& 97:3 thé tich/thé tich @ thu dugc dung dich gbc 12X. Khi hop chét thir
nghiém khong d& tan, hdn hop ndy dugc dun néng va/hoic siéu am. Cac dung dich gbe
dam dac dugc bd sung vio cac dung dich phun sao cho néng d cudi ciing ciia axeton va
DMSO 1Ian luot bang 16,2% va 0,5%. Cac dung dich phun dugc pha loing dén ndng do
cubi cing thich hop bing cach bd sung 10mL hdn hop chira 1,5% (thé tich/thé tich) dau
thire vat ddm dic Agri-dex. Cac dung dich phun cubi cing chira 1,25% (thé tich/thé tich)
dau thyuc vat dam dic Agri-dex. N@)ng dg cta hop chét thir nghiém dugc tinh theo thé tich
phun 12mL twong tmg véi lidu lwong bing 187 L/ha. Cac hop chét di diéu ché duoc
phun 1én thyc vét thir nghiém bing may phun theo ludng tir trén cao Mandel dugc trang
bi voi phun 8002E duogc hiéu chinh dé phan phdi 187 L/ha 1én dién tich phun bing
0,503m* & chiu cao phun cao hon chidu cao tan trung binh ciia thuc vét thir nghiém

43¢m. Cac thuc vét déi chimg dugc phun theo ciing cach thirc bang dung méi mau tring.

Céc thue vat thir nghiém va cac thuc vét d6i chimg duoc trong trong nha kinh nhu
d3 mé ta néu trén va tudi nude bing hé thong tudi tiéu dé ngan ngira hién tuong rira troi
cac hop chét thir nghiém. Sau 20-22 ngay, tinh trang clia cac thuc vat thir nghiém so véi
tinh trang cia cdc thuc vat khéng duge phun duge danh gia bang mét thuong va chim
diém theo thang diém nim trong khoang tir 0% dén 100%, trong d6 0% twong tng véi
tinh trang cdy khong bi tén thuong hoic rc ché sinh truéng va 100% tuong tmg véi tinh
trang ciy bi chét hoan toan nhu dugc thé hién trong Bang 4.

Béng cach st dung phén tich don vi x4c suét chép nhan dugc nhu - dugce J. Berkson
mo ta trong Journal of the American Statistical Society, 48, 565 (1953) va D. Finney
trong “Probit Analysis” Cambridge University Press (1952), hoat tinh diét cé giy tbn
thuong cua hgp chét cu thé & cac lidu lugng khéc nhau c6 thé duge st dung dé tinh toan

cac tri s6 GRyg, GRso, GRsy va GRy, dugc dinh nghia 13 yéu t6 1am giam sinh truong
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tuong mg véi liéu lugng hitu hiéu cta chat diét cé cin c6 dé thu dugc ty 16 1am giam
sinh trudng thuc vat (GR) 1an luot bang 20%, 50%, 80% va 90%. Phan tich don vi x4c
sudt duge ap dung cho dit liéu thu duoc tir nhiéu lidu luong ciia cic hop chit riéng biét sir
dung céc quy trinh duge mo ta trong cac vi du sau. Dit liéu vé cac lidu luong va phén tich

dom vi x4c suét cda toan b céc liu luong nay duge the hién trong cac bang sau.

Cac hop chit thir nghiém, liéu luong phun dugc st dung, céc loai thuc vat thi

nghiém va cac két qua thir nghiém duoc thé hién trong Bang 14.

Béang 14. Hoat tinh diét c6 ciia hop chat & rudng Ia gieo sa thing

Liéu | Hiéu qua lam giam sinh truéng quan sat dwoe (%) - 21 ngay
lwgng sau phun
Hop '
cha¢ | Phun(g _ A
hoat BRAPP | CYPDI | CYPES | CYPIR | DIGSA | ECHCG
chit/ha) ‘
17,5 B A A A A A
35 A A A A B A
70 A A A A A A
10 GRy - -- -- -- -- --
GRs 7 4 <18 6 1 10
GRg 16 8 <18 10 8 14
GRg 24 10 <18 13 21 16
17,5 B A B A A A
35 A A A A A B
70 A A A A A A
11 GRy -~ -- - -- -- --
GR35 7 3 <18 5 1 7
GRy 16 7 <18 7 4 15
GRy 25 10 <i8 7 9 23
17,5 D A C B B B
35 B A B E A B
70 A A A A A A
37 GRZ() -- - - == == ==
GRs 3 0,04 <18 6 0,07 0,33
GRyg 15 1 <18 23 2 4
GRy 39 2 <18 46 8 17
17,5 B A A A C A
35 A A A A B A
70 A A A A B A
66 GRy -- -- -- -- -~ --
GRs 2 0,42 0,0001 9 2 3
GRg 7 3 0,0001 15 21 7
GRy
17,5
35 16 6 0,0001 19 77 12
25 70 A A A B F A
GRy A A A A D A
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GRso A A A A D A
GRy - - -- -- -- --
GRy 4 0,04 0,04 2 27 0,025
17,5 9 1 1 5 2530 1
35 13 2 1 9 27000 3
70 A A A A A A
13 GRy A A A A A B
GRs A A A A A
GRg -- - -- -- -- --
GRy 3 0,04 0,04 0,04 0,05 0,01
17,5 5 1 0 0 1 1
35 7 2 0 0 6 10
70 A A A A A B
41 GRy A A A A A A
GRsp A “A A A A A
GRyo - -- - -- - --
GRyy 0,3 4 0,0001 0,0001 0,001 0,0018
17,5 2 6 0,0001 0,0001 0,131 0,0018
35 6 7 0,0001 0,0001 2 0,0018
70 A A A A A A
42 GRy A A A A A A
GR5 A A A A A A
GRgo -- - -- -- -- --
GRyy 0,004 0,004 0,4 3 0,004 0,0001
Liéu Hiéu qua lam gidm sinh troeémg quan sat dwge (%) - 21 ngay
lrong sau phun
Hop
cht | Phun(@
heat ECHCO | LEFCH | ORYSJ | ORYSK | SCPJU | SEBEX
chit/ha)
17,5 B D G G A A
35 A A D E A A
70 A A C C A A
10 GRy -- - 14 20 -- -
GRs 6 12 -- -- 0,0002 3
GRgp 14 20 - -- 0,0207 8
GRy 21 27 -- -- 0,268 13
17,5 A G F E A A
35 A A C D A A
70 A A B C A A
11 GRy -- -- 8 7 -- --
GRso 4 23 -- -- 0,04 3
GRg 9 34 -- -- 1 7
GRy 14 41 -- -- 2 10
17,5 B G G G A C
35 A G G G A B
70 A E F G A A
37 GRy -- -- 56 70 -- --
GRs 0,001 116 - -- 0,0001 2
GRgo 0,2 288 - -- 0,0001 15
GRy 3 464 -- -- 0,0001 47
66 17,5 A G D F A D
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35 A G B D A A
70 A F B B A A

GRy — — 2 11 - —

GR35 2 105 — — 0,0001 8

GRy 6 227 — — 0,0001 19

GRy 11 339 — - 0,0001 28

17,5 A G B B A G

35 A G A B A A

70 A G A A A A

25 GR20 == == 1 3 == ==
GRs 2 175 — — 0,0001 19

GRy 4 463 _ — 0,0001 26

GRy 6 770 - - 0,0001 30

17,5 A D E G A 95
35 A A B E A 100
70 A A A D A 100

13 GRy — — 6 15 — ~
GRs 1 14 - - 0,0001 11

GRy 3 25 ~ — 0,0001 16

GRog 6 33 - — 0,0001 20

17,5 A B B D A A

35 A A A C A A

70 A A A B A A

41 GRy - _ 1 2 — —
GR35 0,0003 6 — - 0,0001 4

GRy 0,0415 13 - - 0,0001 9

GRoo 1 20 - — 0,0001 13

17,5 A A B D A A

35 A A A C A A

70 A A A C A A

42 GRoy — — 1 1 — —
GRy, | 0,00015 4 — — 0,0001 2

GRg | 002070 | 8 — - 0,0001 5

GR 0,268 13 — — 0,0001 9

BRAPP: ¢6 tin hiéu 14 rdng, Brachiaria platyphylla.

CYPDI: cé lac md, Cyperus difformis.

CYPES: co ghu an, Cyperus esculentus.

CYPIR: co lac ran, Cyperus iria.

DIGSA: c6 tac hinh, Digitaria sanguinalis.

ECHCG: ¢co léng vuc nuéc, Echinochloa crusgalli.
ECHCO: ¢6 16ng vuc ddng, Echinochloa colonum.

LEFCH: c6 dudi phung, Leptochloa chinensis.
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SCPJU: c6i gitii bac, Schoenoplectus juncoides Roxb.
SEBEX: ciy gai d4u hoa vang, Sesbania exaltata.
ORYSK : Oryza sativa.

ORYSIJ: Oryza sativa.
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YEU CAU BAO HQ
1. Hop chét c6 cong thirc (I):
NR3R*
X7 R
M w
A~ ON
0
@

trong do:
X la CF;

R' 12 OR", trong d6 R" 13 hydro, C;-Cs alkyl, hoiic C;-Cy arylalkyl;
R*1a CI;

R’ va R* doc 1ap 1 hydro;

A3 Arl:

Re
Rg' %

0]
)ro
R5 R,
Arl
R’ 13 hydro;

Rs

R® 13 hydro;

R® 13 hydro;

R’ vaR” doc 1ap 12 metyl;

hodc din xuit N-oxit hodc mudi ndng dung cia nd.
2. Hop chét theo diém 1, trong d6 R" 13 hydro.

3. Hop chét theo diém 1, trong d6 R" 13 metyl.
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4. Ché phim diét co chira hop chét theo diém bat ky trong sb cac diém tir 1 dén 3 va chit

mang hozc chit b trg néng dung.

5. Ché phim theo diém 4, trong d6 ché phdm niy con chira chét diét cé bd sung duge
chon tir 4-CPA, 4-CPB, 4-CPP, 2,4-D, mudi cholin ctia 2,4-D, 2,4-D este va amin, 2,4-
DB, 3,4-DA, 3,4-DB, 2,4-DEB, 24-DEP, 34-DP, 23,6-TBA, 24,5-T, 2,4,5-TB,
axetochlor, acifluorfen, aclonifen, acrolein, alachlor, allidochlor, alloxydim, rugu allylic,
alorac, ametridion, ametryn, amibuzin, amicarbazon, amidosulfuron,
aminoxyclopyrachlor, aminopyralid, amiprofos-metyl, amitrol, amoni sulfamat, anilofos,
anisuron, asulam, atraton, atrazin, azafenidin, azimsulfuron, aziprotryne, barban, BCPC,
beflubutamit, benazolin, bencarbazon, benfluralin, benfuresate, bensulfuron-metyl,
bensulid, benthiocarb, bentazon-natri, benzadox, benzfendizon, benzipram,
benzobixyclon, benzofenap, benzofluor, benzoylprop, benzthiazuron, bixyclopyron,
bifeniox, bilanafos, bispyribac-natri, borax, bromacil, brombonil, brombutid,
bromfenoxim, bromxynil, brompyrazon, butachlor, butafenacil, butamifos, butenachlor,
buthidazol, buthiuron, butralin, butroxydim, buturon, butylat, axit cacodylic, cafenstrol,
canxi clorat, canxi xyanamit, cambendichlor, carbasulam, carbetamit, carboxazol,
chlorprocarb, carfentrazon-etyl, CDEA, CEPC, -chlometoxyfen, chloramben,
chloranocryl, chlorazifop, chlorazin, chlorbromuron, chlorbufam, chloreturon,
chlorfenac, chlorfenprop, chlorflurazol, chlorflurenol, chloridazon, chlorimuron,
chlornitrofen, clopon, clotoluron, cloxuron, cloxynil, chlorpropham, chlorsulfuron,
chlorthal, chlorthiamit, cinidon-etyl, cinmetylin, cinosulfuron, ciéanilit, clethodim,
cliodinat, clodinafop-propargyl, clofop, clomazon, clomeprop, cloprop, cloproxydim,
clopyralid, cloransulam-metyl, CMA, ddng sulfat, CPMF, CPPC, credazin, cresol,
cumyluron, cyanatryn, cyanazin, xycloat, xyclosulfamuron, xycloxydim, cycluron,
cyhalofop-butyl, cyperquat, cyprazin, cyprazol, cypromid, daimuron, dalapon, dazomet,
delachlor, desmedipham, desmetryn, di-allate, dicamba, dichlobenil, dichloralurea,
dichlormate, dichlorprop, dichlorprop-P, diclofop, diclosulam, diethamquat, diethatyl,
difenopenten, difenoxuron, difenzoquat, diflufenican, diflufenzopyr, dimefuron,
dimepiperate, dimethachlor, dimethametryn, dimethenamit, dimethenamit-P, dimexano,
dimidazon, dinitramin, dinofenat, dinoprop, dinosam, dinoseb, dinoterb, diphenamit,

dipropetryn, diquat, disul, dithiopyr, diuron, DMPA, DNOC, DSMA, EBEP, eglinazin,
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endothal, epronaz, EPTC, erbon, esprocarb, ethalfluralin, ethbenzamit, ethametsulfuron,
ethidimuron, ethiolate, ethobenzamit, etobenzamit, ethofumesate, etoxyfen,
etoxysulfuron, etinofen, etnipromid, etobenzanid, EXD, fenasulam, fenoprop,
fenoxaprop, fenoxaprop-P-etyl, fenoxaprop-P-etyl + isoxadifen-etyl, fenoxasulfone,
fenteracol, fenthiaprop, fentrazamit, fenuron, sat (II) sulfat, flamprop, flamprop-M,
flazaulfuron, florasulam, fluazifop, fluazifop-P-butyl, fluazolate, flucarbazon,
flucetosulfuron, fluchloralin, flufenacet, flufenican, flufenpyr-etyl, flumetsulam,
flumezin, flumiclorac-pentyl, flumioxazin, flumipropyn, fluometuron, flodifen,
floglycofen, flomidine, flonitrofen, fluothiuron, flupoxam, flupropacil, flupropanat,
flupyrsulfuron, fluridone, flurochloridone, fluroxypyr, flurtamone, fluthiacet, fomesafen,
foramsulfuron, fosamin, furyloxyfen, glufosinat, glufosinat-amoni, glyphosat, halosafen,
halosulfuron-metyl, haloxydine, haloxyfop-metyl, haloxyfop-P-metyl, halauxifen-metyl,
hexacloaxeton, hexaflurate, hexazinon, imazamethabenz, imazamox, imazapic, imazapyr,
imazaquin, imazethapyr, imazosulfuron, indanofan, indaziflam, iotbonil, iotmetan,
iotsulfuron, iofensulfuron, ioxynil, ipazin, ipfencarbazon, iprymidam, isocarbamit, isocil,
isomethiozin, isonoruron, isopolinat, isopropalin, isoproturon, isouron, isoxaben,
isoxachlortole, isoxaflutole, isoxapyrifop, karbutilat, ketospiradox, lactofen, lenacil,
linuron, MAA, MAMA, MCPA, este va amin, MCPA-thioetyl, MCPB, mecoprop,
mecoprop-P, medinoterb, mefenacet, mefluidid, mesoprazin, mesosulfuron, mesotrione,
metam, metamifop, metamitron, metazachlor, metazosulfuron, metflurazon,
methabenzthiazuron, methalpropalin, methazol, methiobencarb, methiozolin, methiuron,
methometon, methoprotryne, metyl bromua, metyl isothioxyanat, metyldymron,
metobenzuron, metobromuron, metolachlor, metosulam, metoxuron, metribuzin,
metsulfuron, molinate, monalide, monisouron, axit monocloaxetic, monolinuron,
monuron, morfamquat, MSMA, naproanilit, napropamit, napropamit-M, naptalam,
neburon, nicosulfuron, nipyraclofen, nitralin, nitrofen, nitrofluorfen, norflurazon,
noruron, OCH, orbencarb, ortho-diclobenzen, orthosulfamuron, oryzalin, oxadiargyl,
. oxadiazon, oxapyrazon, oxasulfuron, oxaziclomefon, oxyfluorfen, paraflufen-etyl,
parafluron, paraquat, pebulat, axit pelargonic, pendimethalin, penoxsulam,
pentaclophenol, pentanochlor, pentoxazon, perfluidone, pethoxamit, phenisopham,

phenmedipham, phenmedipham-etyl, phenobenzuron, phenylthiy ngén axetat, picloram,
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picolinafen, pinoxaden, piperophos, kali arsenit, kali azit, kali xyanat, pretilachlor,
primisulfuron-metyl, procyazin, prodiamin, profluazol, profluralin, profoxydim,
proglinazin, prohexadion-canxi, prometon, prometryn, propéchlor, propanil,
propaquizafop, propazin, propham, propisochlor, propoxycarbazon, propyrisulfuron,
propyzamit, prosulfalin, prosulfocarb, prosulfuron, proxan, prynachlor, pydanon,
pyraclonil, pyraflufen, pyrasulfotole, pyrazogyl, pyrazolynat, pyrazosulfuron-etyl,
pyrazoxyfen, pyribenzoxim, pyributicarb, pyriclor, pyridafol, pyridat, pyriftalid,
pyriminobac, pyrimisulfan, pyrithiobac-metyl, pyroxasulfone, pyroxsulam, quinclorac,
quinmerac, quinoclamin, quinonamit, quizalofop, quizalofop-P-etyl, rhodethanil,
rimsulfuron, saflufenacil, S-metolachlor, sebuthylazin, secbumeton, setoxydim, siduron,
simazin, simeton, simetryn, SMA, natri arsenit, natri azit, natri clorat, sulcotrion,
sulfallat, sulfentrazon, sulfometuron, sulfosat, sulfosulfuron, axit sulfuric, sulglycapin,
swep, TCA, tebutam, tebuthiuron, tefuryltrion, tembotrion, tepraloxydim, terbacil,
terbucarb, - terbuchlor, terbumeton, terbuthylazin, terbutryn, tetrafluron, thenylchlor,
thiazafluron, thiazopyr, thidiazimin, thidiazuron, thiencarbazon-metyl, thifensulfuron,
thiobencarb, tiocarbazil, tioclorim, topramezon, tralkoxydim, triafamon, tri-allat,
triasulfuron, triaziflam, tribenuron, tricamba, triclopyr este va amin, tridiphan, trietazin,
trifloxysulfuron, trifluralin, triflusulfuron, trifop, trifopsim, trihydroxytriazin, trimeturon,

tripropindan, tritac, tritosulfuron, vernolat va xylachlor.
6. Ché phdm theo diém 4 hoac 5, trong d6 ché phdm nay con chita chit an toan diét co.

7. Phuong phap kiém soat thuc vét khong mong mubn, bao gdbm bude sir dung luong hitu
hidu diét co ctia hop chét theo diém bt ky trong sb cac diém tir 1 dén 3 hodc ché phidm

theo diém bat ky trong s cac diém tir 4 dén 6.
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