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(57) Sang ché d& cap dén linh vuc cong nghé thudc trir sdu, va cu thé 13 mot loai axit

R-pyridyloxycarboxylic va mubi, din xuét este, phwong phap diéu ché, ché phdm diét
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Axit R-pyridyloxycarboxylic dugce biéu dién boi cong thic I I

c6 va phurong phap kiém soat c6 dai.

trong d6, A, B mbi nhém ddc 14p 13 halogen, alkyl hoic xycloalkyl c6 hodc khong c6
halogen; C 1a hydro, halogen, alkyl, haloalkyl; Q 1a halogen, xyano, xyanoalkyl va céc

chit twong tw; Y 13 nitro hodc NRiR2; mubi 14 mudi kim loai, mubi amin, mudi sulfoni,
Y
C N o)\(x‘m
o]
mubi phospho; este 1a I-1 , trong d6, X 1a O hodc S; M 1a alkyl,
alkenyl, alkynyl va cic nhém tuong ty c6 hoic khong c6 halogen. Hop chat ¢6 hoat

tinh diét cé tuyét voi va do an toan cho cay trc“mg cao hon, dic biét 12 tinh chon loc t6t

d6i vai céac cay trong chu luc 14 laa.
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Linh vie k§y thuat dwoe dé cap

Sang ché lien quan dén linh vuc cdng nghé thudc trir sdu, va cu thé 13 mot loai
axit R-pyridyloxycarboxylic va mubdi, din xuét este, phuwong phap didu ché, ché phdm

diét co va ing dung cua ching.
Tinh trang k§y thuit ciia sing ché

Kiém soat co dai 12 mot trong nhitng mét xich quan trong nhit trong qua trinh dat
duoc hidu qua ndéng nghiép cao. Nhiéu loai thudc diét cé khac nhau c6 sin trén thi
truomg, vi du, DE2335349A1, GB1418979A, US3761486 v cac loai twong tu tiét 19

R4

SENE Y
A 14 /’\ b A 2 ° A ’ I ~ )\ 2 7
mot loat cac hgp chat dugc dai dién boi cdng thitc chung R:™ 'N” "0” "R va tng dung
cta ching 1am chat diét co, nhung cac chat d6i quang ciia cac hop chét khong dugc dé
cdp. Céc nha khoa hoc van can lién tuc nghién clru va phat trién cac loai thudc diét co
méi v&i hidu qua cao, an toan, kinh té va cac phwong thirc hoat ddng khac nhau do céc
vén d& nhu thi trudong dang phat trién, tinh khéng co dai, tudi tho va tinh kinh t& ctia
thudc trir sdu ciing nhw mdi quan tim ngdy cing ting cta con ngudi d6i v&i méi

truong.
Ban chit k§ thuét clia sang ché

Sang ché d& xuat mot loai axit R-pyridyloxycarboxylic va mudi, din xuit este,
phuong phép diéu ché, ché phdm diét co va ing dung cta ching. Hop chét nay co
hoat tinh diét c6 tuyét vo1 va an toan cho cay tréng cao hon, didc biét 1a tinh chon loc

t6t ddi v6i cac loai cay trong chinh nhu Ida.

Giai phap k¥ thuat dugce ap dung theo sang ché nhu sau:

Sang ché dé xuat axit R-pyridyloxycarboxylic c6 cong thirc I va mubi, din xuit
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este ctia chiing,

%
Al\BQ
C N/O/KH/O\H

trong d6, A, B mdi nhom doc 1ap 1a halogen; hodc alkyl hodc xycloalkyl c6 hodc

khong c6 halogen;
C 1a hydro, halogen, alkyl hodc haloalkyl;

Q 1a hal

Q 1a halogen, xyano, xyanoalkyl, hydroxyalkyl, amino, nitro, formyl; alkyl,

alkenyl, alkynyl, xycloalkyl, alkoxy, alkylthio, alkylcarbonyl, alkoxycarbonyl,
alkylaminoalkyl hodc alkoxyalkyl c6 hodc khong c6 halogen; hodc aryl duoc thé hosc

khong dugc thé, heteroaryl, arylalkyl, heteroarylalkyl;

Y 14 nitro hodc NRiR, trong d6 R 1a H; alkyl, alkenyl hodc alkynyl duoc thé tiy
¥ boi 1-2 Ry -CORy2, nitro, OR13, SO2R14, NRisR1s, N=CR17R1s, alkylcarbamoyl,
dialkylcarbamoyl, trialkylsilyl hodc dialkylphosphono; R» 13 H; alkyl dugc thé tuy ¥
bdi 1-2 Rir; hodc -CORi2; hoic NRiR; 1a N=CR2NR22R23, N=CR240R2s; hodc mot
vong no hodc khong no cé 5 hoic 6 canh c6 hodc khong c6 nguyén tir oxy, nguyén tur
Iwu huynh, hodc nguyén ti nito khac, khong dugc thé hodc dugc thé boi 1-2 nhém doc
lap dugc chon tir nhém gdm cé halogen, alkyl, alkoxy, haloalkoxy, alkylthio,

haloalkylthio, amino, alkylamino, dialkylamino, alkoxycarbonyl;

trong d6 Ri1 ddc 14p 1a halogen, hydroxy, alkoxy, haloalkoxy, alkylthio,
haloalkylthio, amino, alkylamino, dialkylamino, alkoxycarbonyl; hodc aryl dugc thé

hoic khéng dwoc thé, heteroaryl;
Ri2 1a H, alkyl, haloalkyl, alkoxy, phenyl, phenoxy hodc benzyloxy;

Ri3 1a H, alkyl, haloalkyl, phenyl, benzyl hoic CHR31C(O)OR32; Rs; 14 H, alkyl
hoac alkoxy; Rsz 1a H, alkyl hodc benzyl;
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Ri4 13 alkyl hodc haloalkyl;

Ris 1a H, alkyl, formyl, alkylaxyl, haloalkylaxyl, alkoxycarbonyl, phenylcarbonyl,
phenoxycarbonyl hodc benzyloxycarbonyl; Ris 1a H hodc alkyl;

Ry7 13 H, alkyl; hoic phenyl ma khong dwoc thé hoic dugc thé boi 1-3 nhém
duge chon tir nhém gdm cé halogen, alkyl, alkoxy; Ris 1a H hoic alkyl; hoic

N=( |
N=CRi7Riz1a * hoic ”%,:j_

R21, R24 mbi nhém doc 1ap 13 H hoic alkyl;

Rz, R23 mbi nhom ddc 18p 1a H hodc alkyl; hodc NR22R»; 13 vong no hodc khéng
no ¢6 5 hodc 6 canh c6 hodc khong c6 nguyén tir oxy, nguyén tir luu huynh, hodc

nguyén t nito khéc;
Rys 1a alkyl;

mudi 1a mudi kim loai, mu6i amin, mudi sulfoni hodc mudi phospho;

Y
A ‘ N B Q
c N7 O/KI(X‘M
o
este 1a I-1 , trong d6, X 1a O hoac S;
O
11
JON g’ ﬁ\R
M la alkyl, alkenyl, alkynyl, xycloalkyl, xycloalkylalkyl, -alkyl—Z,?i Rs, 20 3,
o) Rasy-R5
)OI\ }{U\N,R‘; ,EN\\rRA, /%‘KWORG
_R
%0 3, Iis. , Rs o) c6 hoac khong co6 halogen; hodc
heteroxyclyl, aryl, heteroaryl khong dugc thé hoidc duoc thé;
it
O 0. 0. SN Re Ry & .Ry
oo, J R © Y Ry FOST ATNT Sy ,
7 13 ¥ Rs, o o) , Rs | Rs , Rs | xyano, nitro,

hodc heteroxyclyl, aryl, heteroaryl khéng dugc thé hodc duge thé;
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Rs mdi nhém d6c 14p 12 alkyl, alkenyl, alkynyl, xycloalkyl, xycloalkylalkyl hodc
heteroxyclyl, aryl, heteroaryl, heteroxyclylalkyl, arylalkyl, heteroarylalkyl khong

duoc thé hodc duoc thé ;

R4, Rs, R¢ mdi nhém ddc 1ap 1a hydro, alkyl, alkenyl, alkynyl, xycloalkyl,
xycloalkylalkyl, alkoxycarbonyl hodc heteroxyclyl, aryl, heteroaryl, heteroxyclylalkyl,
arylalkyl, heteroarylalkyl khong dwoc thé hoic dugc thé .

T6t hon, A, B mdi nhém ddc 1ap 1a halogen; hoac C1-C8 alkyl hodc C3-C8
xycloalkyl c6 hodc khéng cé halogen;

C 12 hydro, halogen, C1-C8 alkyl hoéc halo C1-C8 alkyl;

Q 1a halogen, xyano, xyano C1-C8 alkyl, hydroxy C1-C8 alkyl, amino, nitro,
formyl; C1-C8 alkyl, C2-C8 alkenyl, C2-C8 alkynyl, C3-C8 xycloalkyl, C1-C8 alkoxy,
C1-C8 alkylthio, C1-C8 alkylcarbonyl, C1-C8 alkoxycarbonyl, C1-C8 alkylamino
C1-C8 alkyl hoac C1-C8 alkoxy C1-C8 alkyl c6 hoac khong c6 halogen; hodc aryl,
heteroaryl, aryl C1-C8 alkyl, heteroaryl C1-C8 alkyl dugc thé hoic khong dugc thé;

Y 14 nitro hodc NRiR», trong d6 R; 1a H; C1-C8 alkyl, C2-C8 alkenyl hodc
C2-C8 alkynyl dugc thé tuy v bai 1-2 Ryy; -CORy2, nitro, ORi3, SO2R14, NRisRis,
N=CR;7R1s, C1-C8 alkylcarbamoyl, di-C1-C8 alkylcarbamoyl, tri-C1-C8 alkylsilyl
hodc di-C1-C8 alkylphosphono; Rz 1a H; C1-C8 alkyl dugc thé tuy v boi 1-2 Ri1; hodc

;\‘l,ﬂ'q,
-COR12; hodc NRiRz 1& N=CR21NR2:R23, N=CR24ORss; hodc §NC/ EN@ U
SN NN
() hoic O ma khéng duoc thé hodc duge thé bai 1-2 nhom ddc 1ap duoc
chon tir nhdm gdm cé halogen, C1-C8 alkyl, C1-C8 alkoxy, halo C1-C8 alkoxy,
C1-C8 alkylthio, halo CI1-C8 alkylthio, amino, C1-C8 alkylamino, di-C1-C8
alkylamino, C1-C8 alkoxycarbonyl;
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trong d6 Ri1 doc 14ap 1a halogen, hydroxy, C1-C8 alkoxy, halo C1-C8 alkoxy,
C1-C8 alkylthio, halo C1-C8 alkylthio, amino, C1-C8 alkylamino, di-C1-C8

o) S H 7N
. -C ‘/ . ' -él _
alkylamino, C1-C8 alkoxycarbonyl; hoac phenyl, naphtyl, ‘\> \) N7,

2SN hodc N7 ma khéng dugc thé hodc dugc thé boi 1-3 nhém dugc
chon ttr nhom gém c6 halogen, C1-C8 alkyl, halo C1-C8 alkyl, C1-C8 alkoxy, nitro;

Riz2 1a H, C1-C18 alkyl, halo C1-C8 alkyl, C1-C8 alkoxy, phenyl, phenoxy hodc
benzyloxy;

Ri3 1a H, C1-C8 alkyl, halo C1-C8 alkyl, phenyl, benzyl hodc CHR31C(O)OR32;
R31 13 H, C1-C8 alkyl hodc C1-C8 alkoxy; Rs; 1a H, C1-C8 alkyl hodc benzyl;

Ri4 1a C1-C8 alkyl hodc halo C1-CS8 alkyl;

Ris 1a H, C1-C8 alkyl, formyl, C1-C8 alkylaxyl, halo C1-C8 alkylaxyl, C1-C8
alkoxycarbonyl, phenylcarbonyl, phenoxycarbonyl hodc benzyloxycarbonyl; Ri¢ 14 H
hodc C1-C8 alkyl;

Ry7 12 H, C1-C8 alkyl; hodc phenyl ma khong dugc thé hodc dugc thé bai 1-3
nhém duogc chon tir nhém gdm c6 halogen C1-C8 alkyl, C1-C8 alkoxy; Rig 1a H hodc

C1-C8 alkyl; hoic N=CR;7Rys 13 "m hoiic %O
R21, R24 mdi nhém doc 1ap 12 H hodc C1-C8 alkyl;

Rz, Ro3 mbi nhom doc 1ap 1a H hoic C1-C8 alkyl; hoic NR2Rzs 13 éhNG,

Ay Ay
N\/-/ D hoac @;

Ros 1a C1-C8 alkyl;

mudi 14 mudi kim loai, mudi amoni NH4*, mudi amin bac mot RNH;, mudi amin
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bac hai (R):NH, mudi amin bic ba (R):N, mudi amin bic bdn (R)N*, mudi
mocpholin, mudi piperidin, mudi pyridin, mudi mocpholin aminopropyl, mudi amin
Jeff D-230, mudi cua 2,4,6-tri(dimetylaminometyl) phenol va natri hydroxit, mudi

alkylsulfoni, mudi alkylsulfoxoni, muéi alkylphospho hodc mudi alkanolphospho;

trong d6, R mbi nhom ddc lap 13 alkyl, alkenyl, alkynyl, xycloalkyl hodc phenyl
khong duoc thé, va cac nhém noi trén dugc thé tiy ¥ boi mot hodc nhidu nhém sau:
halogen, hydroxy, alkoxy, alkylthio, hydroxyalkoxy, amino, alkylamino,

aminoalkylamino, phenyl;
trong cong thirc I-1, X 1a O hodc S;

M la C1-C18 alkyl, C2-C8 alkenyl, C2-C8 alkynyl, C3-C8 xycloalkyl, C3-C8

(0]
(0] JJ\
I o) K Ry
oy

O, ¥R R
xycloalkyl C1-C8 alkyl, ~(CI-C8 alkyl)}-z, ¥ Rs, £&Re "o 5 Re
R4\N/R5
¥ N\\rR4 /gZJ\WORe
Rs o] c6 hoac khong cd halogen, hodc heteroxyclyl, aryl, heteroaryl
khong duoc thé hodc duoc thé;
il
0o .0 _O. P Na Re Ry R4
o sghe Y TR FOTN T ATy |
Z la Rs, % ~O"° o) , Rs | Rs , Rs | xyano, nitro,

hodc heteroxyclyl, aryl, heteroaryl khong duoc thé hodc duoc thé;

R; mdi nhém doc 1ap 1a C1-C8 alkyl, C2-C8 alkenyl, C2-C8 alkynyl, C3-C8
xycloalkyl, C3-C8 xycloalkyl C1-C8 alkyl hodc heteroxyclyl, aryl, heteroaryl khong
dugc thé hodc dugc thé, heteroxyclyl C1-C8 alkyl, aryl C1-C8 alkyl, heteroaryl
C1-C8 alkyl;

R4, Rs, R¢ mdi nhém ddc 1ap 1a hydro, C1-C8 alkyl, C2-C8 alkenyl, C2-C8
alkynyl, C3-C8 xycloalkyl, C3-C8 xycloalkyl C1-C8 alkyl, C1-C8 alkoxycarbonyl
hodc heteroxyclyl C1-C8 alkyl khong dugc thé hodc dugc thé, aryl C1-C8 alkyl,
heteroaryl C1-C8 alkyl;

6/102



52464

lRl

o N
. .~ o 4= 3Oy 4  lag
thuat ngit “heteroxyclyl” dé cép den gK/O, '§E|, §Co>, E\), gNQ, E‘\)’

N% r—N’RI /\N R g{'\O R\N/\/
L, i o hodc L0 véi 0, 1 hodc 2 nhoém oxo;
thuét ngit “aryl” d& cap dén phenyl hodc naphtyl; thuit ngit “heteroaryl” dé cap dén
nhém vong thom chira tir 3 dén 6 nguyén tir vong va tiry y dugc hop nhit thong qua

vong benzo, 1 dén 4 di t§ trong céc nguyén tir vong dwgc chon tir oxy, nito va hru

N
Y T BV TR JP i PAN S ST
0 ég/j gfr\l\"\l ERJ' N )N, é@@\l, L

huynh, vi du, N, NT, , N, N N,
N
SO SIS S ORI
N7, R, ~s | o~d , ‘“o~d, Z~d , R,
R IRI R'

NN o s N O S N 0 S N ~O
1~ > g n n s -5 S o 0 N
£ O VA Vi Vi El'\N/>, éLN/>, Ty, TN, N N gN\N/>,

R' R R R s o

s N~ 0 _s _N o s N NS, N-Q
iy , NN N N N N N NN
EN\N/ , g >’ 2 I g N/ , gkN/ , %l'\N/>, §I|\f\j/ , %I'\'\j, ) él'\'\j/ , "-LH, Y , :77?. ,

R
N /N\ N O /O N /S\

:’{“\//N, ;J‘[N:N, :‘LLTI\N:N, ﬁt::'“, ’%‘\N/N, duoc thé tuy ¥ boi it nhit mdt nhém duoge
chon tir nhém gdm c6 halogen, nitro, xyano, thioxyano, hydroxy, carboxy, mercapto,
formyl; phenyl, benzyl, benzyloxy, phenoxy ma khong dugc thé hoic duoc thé boi it
nhit mdt nhém tir nhém gdm cé halogen, alkyl, alkoxy; alkyl, alkenyl, alkynyl,
xycloalkyl, xycloalkylalkyl, OR”, SR”, -alkyl-OR”, -alkyl-SR”, COR”, COOR?”,
COSR”, SOR”, SO,R”, OCOR”, SCOR” c6 hodc khong c6 halogen; va amino hodc
aminocarbonyl dugc thé bdi mot hodc hai nhém dwge chon tir nhom g(‘Sm c6 hydro,
alkyl, alkenyl, alkynyl, xycloalkyl, xycloalkylalkyl, phenyl, benzyl, benzyloxy,

phenoxy, COR”, COOR”, SO.R”, OR”;

R’ mdi nhom doc 1ap 1a hydro, nitro, hydroxy, amino; hodc alkyl, alkenyl,
alkynyl, xycloalkyl, xycloalkenyl, xycloalkylalkyl, alkoxy, alkenyloxy, alkynyloxy,
xycloalkyloxy, alkoxyalkyl, alkoxycarbonyl, alkylthiocarbonyl, alkylsulfonyl,
alkylsulfonylalkyl, alkylcarbonyl, alkylcarbonylalkyl, alkylaxyloxy, alkylamino,
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alkylaminocarbonyl, alkoxyaminocarbonyl, alkoxycarbonylalkyl,

alkylaminocarbonylalkyl, trialkylsilyl, dialkylphosphono c6 hodc khong cé halogen;

R” mdi nhém ddc 14p 1a hydro, alkyl, alkenyl, alkynyl, xycloalkyl hodc
xycloalkylalkyl.

Tét hon nita, A, B mdi nhém dbc lap 1a halogen; hoac C1-C6 alkyl hodc C3-C6

xycloalkyl c6 hoac khéng c6 halogen;
C 1a hydro, halogen, C1-C6 alkyl hoac halo C1-C6 alkyl;

Q 1a halogen, xyano, xyano C1-C6 alkyl, hydroxy C1-C6 alkyl, amino, nitro,
formyl; C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C6 xycloalkyl, C1-C6 alkoxy,
C1-C6 alkylthio, C1-C6 alkylcarbonyl, C1-C6 alkoxycarbonyl, C1-C6 alkylamino
C1-C6 alkyl hoac C1-Cé6 alkoxy C1-C6 alkyl c6 hodc khong cé halogen; hoac aryl
duge thé hodc khong duoc thé, heteroaryl, aryl C1-C6 alkyl, heteroaryl C1-C6 alkyl;

Y 1a nitro hodc NRiR2, trong d6 R; la H; C1-C6 alkyl, C2-C6 alkenyl hoac
C2-C6 alkynyl duogc thé tuy y bdi 1-2 Rii; -CORy2, nitro, OR13, SO2R14, NRisRjs,
N=CR7R;3, C1-C6 alkylcarbamoyl, di-C1-C6 alkylcarbamoyl, tri-C1-C6 alkylsilyl
hodc di-C1-C6 alkylphosphono; R 14 H; C1-C6 alkyl duoc thé tiy ¥ boi 1-2 Ry hodc

N
-COR12; hodc NRiRz 1&8 N=CRz1NR2:R23, N=CR24OR>s; hodc _ghNQ, ‘;N@, [/),
N NN
hoac K/O ma khong dugc thé hodc dugc thé bai 1-2 nhém doc 1ap duoc
chon tir nhém gdm cé halogen, C1-C6 alkyl, C1-C6 alkoxy, halo C1-C6 alkoxy,
C1-C6 alkylthio, halo C1-C6 alkylthio, amino, C1-C6 alkylamino, di-C1-C6
alkylamino, C1-C6 alkoxycarbonyl;

trong d6 Ri1 doc 14p la halogen, hydroxy, C1-C6 alkoxy, halo C1-Cé6 alkoxy,
C1-C6 alkylthio, halo C1-C6 alkylthio, amino, C1-C6 alkylamino, di-C1-C6

ZT

I N E—/ﬁ
), ', N N

9

alkylamino, C1-C6 alkoxycarbonyl; hodc phenyl, naphtyl, §

8
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Z >N hoic AN khéng dugc thé hodc duoc thé bai 1-3 nhom dwge chon tir

nhom gdm cé halogen, C1-C6 alkyl, halo C1-C6 alkyl, C1-C6 alkoxy, nitro;

Riz 1a H, C1-C14 alkyl, halo C1-C6 alkyl, C1-C6 alkoxy, phenyl, phenoxy hodc
benzyloxy;

Ris 1a H, C1-C6 alkyl, halo C1-C6 alkyl, phenyl, benzyl hoic CHR31C(O)OR32;
R31 13 H, C1-C6 alkyl hodc C1-C6 alkoxy; R3; 1a H, C1-C6 alkyl hodc benzyl;

Ri4 13 C1-C6 alkyl hodc halo C1-C6 alkyl;

Ris 12 H, C1-C6 alkyl, formyl, C1-C6 alkylaxyl, halo C1-C6 alkylaxyl, C1-C6
alkoxycarbonyl, phenylcarbonyl, phenoxycarbonyl hodc benzyloxycarbonyl; Ries 13 H
hoac C1-C6 alkyl;

Ry7 14 H, C1-C6 alkyl; hoic phenyl khong dwoc thé hodc duoc thé boi 1-3 nhém
duoc chon tir nhém gém c6 halogen, C1-C6 alkyl, C1-C6 alkoxy; Ris 1a H hodc

C1-C6 alkyl; hoic N=CRy7Rys I3 »E‘O hodc

R21, R24 mbi nhém ddc 14p 1a H hoic C1-C6 alkyl,

Rz, Ro3 mdi nhém ddc 1ap 1a H hodc C1-C6 alkyl; hoic NRxRos 13 ENC/

;\‘lﬁ ?{N e;\N/\

P
EN\/H, E/), hodc bo;
R2s 1a C1-C6 alkyl;

mudi 132 mudi kim loai, mudi amoni NH4", mubi amin bic mot RNHa, mudi amin
bac hai (R)2NH, mudi amin bic ba (R)3N, mubi amin béc bén (R)4N", mudi
mocpholin, mudi piperidin, mudi pyridin, mubi mocpholin aminopropyl, mubi amin
Jeff D-230, mudi cta 2,4,6-tri(dimetylaminometyl) phenol va natri hydroxit, mudi

C1-C18 alkylsulfoni, mubi C1-C18 alkylsulfoxoni, mudi C1-C18 alkylphosphoni
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hoc mudi C1-C18 alkanolphosphoni;

trong d6, R mdi nhém doc 1ap 1a C1-C18 alkyl khong dugc thé, C2-C18 alkenyl,
C2-C18 alkynyl, C3-C18 xycloalkyl hodc phenyl, cic nhom néu trén duge thé ty ¥
bdi mdt hoac nhiéu nhém sau: halogen, hydroxy, C1-C8 alkoxy, C1-C8 alkylthio,
hydroxy C1-C8 alkoxy, amino, C1-C8 alkylamino, amino C1-C8 alkylamino, phenyl;

trong cong thirc I-1, X 14 O hoac S;

M la C1-C18 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C6 xycloalkyl, C3-C6

o)
Q o) %JJ\N,R4
- < < —~ . « ITat Pl 11 %_/O\ §/|SI\R LL(’-‘)J\ /R3 '
xycloalkyl C1-C6 alkyl, -(C1-C6 alkyl)-Z, = Rs, G ™3, & 0" 7, Rs
Ra~-Re
ng\\rRof ;;ZJ\H/ORG
Rs o] c6 hodc khong co halogen, hodc heteroxyclyl, aryl, heteroaryl

khéng duoc thé hodc dugc thé;

O
R4 ,ll\/th sy R
AT Ay

AN
Rs

(0] 0 o. ‘5; _N
0. & Ry 0
7 1a ¥Ry, %J\O’Ri \g/ ,

hodc heteroxyclyl, aryl, heteroaryl khong dugc thé hodc duoc thé;

, Rs , Rs | xyano, nitro,

Rs mdi nhém doc 1ap 1a C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C6
xycloalkyl, C3-C6 xycloalkyl C1-C6 alkyl hodc heteroxyclyl, aryl, heteroaryl khong
duoc thé hodc dugc thé, heteroxyclyl C1-C6 alkyl, aryl C1-C6 alkyl, heteroaryl
C1-C6 alkyl;

R4, Rs, R¢ mdi nhom ddc lap 1a hydro, C1-C6 alkyl, C2-C6 alkenyl, C2-C6
alkynyl, C3-C6 xycloalkyl, C3-C6 xycloalkyl C1-C6 alkyl, C1-C6 alkoxycarbonyl
hodc heteroxyclyl khong duogc thé hodc dugc thé C1-C6 alkyl, aryl C1-C6 alkyl,
heteroaryl C1-C6 alkyl;

. . = o Y iy N
thudt ngit “heteroxyclyl” dé cép dén 5\</O 4] EEO>, g\), éN@ é‘\)

10
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N% r-—N’R‘ /\NR ;O R\N/\/W
[ , i k/o hodc K/O v6i 0, 1 hodc 2 nhém oxo;

thuét ngit “aryl” d& cap dén phenyl hodc naphtyl; thuit ngit “heteroaryl” de cép dén

P s ~Z, 7 s
——; =N o] S
SR SR SO R 8] -5\\,W,'§@,
R' '3 R\
=y . NN N’o
§K/)’ § > § /> § /> § ’ §E//N -—:r\//’ N'\/> NT\// ‘3. ,> %/ | §
; AR
S N o, S N, N-S, N~ N- 0 0 N-O s
N N s a7 SN e N N ION ST N NGO
- B N - /N N / N , '{ 3w i /N
gKN/, E'\N/>, %k §||\N, , § , ;.,R/‘\/ 571/\/ ’ :'?1_)\// , l\ll'\N'N’ }'z)\N o Ny
-S
NN

hodc * N , dugc thé b6i 0, 1, 2 hodc 3 nhém duge chon tir nhom gdm cé halogen,
nitro, Xyano, thioxyano, hydroxy, carboxy, mercapto, formyl; phenyl, benzyl,
benzyloxy, phenoxy khéng dugc thé hodc dugc thé boi it nhAt mot nhém tir nhém gdm
c6 halogen, C1-C6 alkyl, C1-C6 alkoxy; C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl,
C3-C6 xycloalkyl, C3-C6 xycloalkyl C1-C6 alkyl, OR”, SR”, -(C1-C6)alkyl-OR”,
-(C1-Cé6)alkyl-SR”, COR”, COOR”, COSR”, SOR”, SO.R”, OCOR”, SCOR” ¢6 hodc
khoéng c¢6 halogen; va amino hodc aminocarbonyl duoc thé boi mot hodc hai nhém
duge chon tr nhém gdm c6 hydro, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl,
C3-C6 xycloalkyl, C3-C6 xycloalkyl C1-C6 alkyl, phenyl, benzyl, benzyloxy,
phenoxy, COR”, COOR”, SO2R”, OR”;

R’ mdi nhém ddc 14p 1a hydro, nitro, hydroxy, amino; hodc C1-C6 alkyl, C2-C6
alkenyl, C2-C6 alkynyl, C3-C6 xycloalkyl, C3-C6 xyclo alkenyl, C3-C6 xycloalkyl
C1-C6 alkyl, C1-C6 alkoxy, C2-C6 alkenyloxy, C2-C6 alkynyloxy, C3-C6
xycloalkyloxy, C1-C6 alkoxy C1-C6 alkyl, C1-C6 alkoxycarbonyl, C1-C6
alkylthiocarbonyl, C1-C6 alkylsulfonyl, C1-C6 alkylsulfonyl C1-C6 alkyl, C1-C6
alkylcarbonyl, C1-C6 alkylcarbonyl C1-C6 alkyl, C1-C6 alkylaxyloxy, CI-C6
alkylamino, C1-C6 alkylaminocarbonyl, C1-C6 alkoxyaminocarbonyl, C1-C6

11
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alkoxycarbonyl C1-C6 alkyl, C1-C6 alkylaminocarbonyl C1-C6 alkyl, tri-C1-C6
alkylsilyl, di-C1-C6 alkylphosphono c6 hoac khong co flo, clo hodc brom;

R” mdi nhém dbc 14p 1a hydro, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl,
C3-C6 xycloalkyl hoac C3-C6 xycloalkyl C1-C6 alkyl.

Tt hon nita, A, B mdi nhom ddc 1ap 12 halogen, C1-C6 alkyl, halo C1-Cé6 alkyl
hoac C3-C6 xycloalkyl;

C 1a hydro, halogen, C1-C6 alkyl hodc halo C1-C6 alkyl;

Q 1a C1-Cé6 alkyl, halo C1-C6 alkyl, C3-C6 xycloalkyl, C2-C6 alkenyl, C2-C6
alkynyl, halogen, xyano, amino, nitro, formyl, C1-C6 alkoxy, C1-C6 alkylthio, C1-C6
alkoxycarbonyl, hydroxy C1-C6 alkyl, C1-C6 alkoxy C1-C2 alkyl, xyano C1-C2 alkyl,
C1-C6 alkylamino C1-C2 alkyl, benzyl, naphtyl, furyl, thienyl, thiazolyl, pyridyl,

e
pyrimidinyl; R’ khong duoc thé hosc dugc thé boi C1-C6 alkyl; hoic phenyl
khong dugc thé hodc duogc thé boi it nhdt mét nhom dugce chon tir nhom gém co

C1-C6 alkyl, halo C1-C6 alkyl, halogen and C1-C6 alkoxy;

Y 1a amino, C1-C6 alkylamino, C1-C6  alkylcarbonylamino,
phenylcarbonylamino, benzylamino; hodc furylmetylenamino khong dwoc thé hoic

duoc thé béi halo C1-C6 alkyl;

mudi 13 mudi kim loai, mudi amoni NH4*, mudi amin bac mot RNHa, mudi amin
bac hai (R);NH, mudi amin bic ba (R):N, mubi amin bic bdn (R)sN*, mubi
mocpholin, mudi piperidin, mudi pyridin, mudi mocpholin aminopropyl, mudi amin
Jeff D-230, mudi cta 2,4,6-tri(dimetylaminometyl) phenol va natri hydroxit, mudi
C1-C14 alkylsulfoni, mudi C1-C14 alkylsulfoxoni, mudi C1-C14 alkylphosphoni
hodc mudi C1-C14 alkanolphosphoni;

12
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trong do, R mdi nhém doc 1ap 1a C1-C14 alkyl khéng duge thé, C2-C12 alkenyl,
C2-C12 alkynyl, C3-C12 xycloalkyl hoac phenyl; hodc C1-C14 alkyl dugc thé tuy
béi modt hodc nhiéu nhém sau: halogen, hydroxy, C1-C6 alkoxy, C1-C6 alkylthio,
hydroxy C1-C6 alkoxy, amino, C1-C6 alkylamino, amino C1-C6 alkylamino, phenyl;

trong cdng thire I-1, X 14 O hodc S;

M la C1-C18 alkyl (t6t hon 12 C1-C12 alkyl, t&t hon nita 1a C1-C8 alkyl, t&t hon
nita 1a C1-C6 alkyl), halo C1-C8 alkyl, C3-C6 xycloalkyl, C2-C6 alkenyl, halo C2-C6
alkenyl, C2-C6 alkynyl, C1-C6 alkoxy, C1-C6 alkoxycarbonyl, C1-C6 alkylsulfonyl,
xyano C1-C6 alkyl (t6t hon 13 xyano C1-C2 alkyl), nitro C1-C6 alkyl (tdt hon 12 nitro
C1-C2 alkyl), C1-C6 alkoxy C1-C6 alkyl (t6t hon 13 C1-C6 alkoxy C1-C2 alkyl),
C1-C6 alkoxycarbonyl C1-C6 alkyl (tt hon l1a C1-C6 alkoxycarbonyl C1-C2 alkyl),
(C2-C6 alkenyloxycarbonyl C1-C6 alkyl (t6t hon 13 C2-C6 alkenyloxycarbonyl C1-C2

(0]

’%cJJ\N/R“ ’EN\\rRL‘
alkyl), -(C1-C6 alkyl)-Z (t6t hon 13 -(C1-C2 alkyl)-Z), Rs , Rs |
R4\ ¢R5

N R
R ; KR
AR AW
i : §_|\/) I\J\/}( N-N
o] , tetrahydrofuryl, pyridyl, naphtyl, furyl, thienyl, , ) R

khong duoc thé hodc dwoc thé bdi C1-C6 alkyl; hodc phenyl khong dwoc thé hodc
duge thé bai C1-C6 alkyl, halo C1-C6 alkyl, C1-C6 alkylamino, halogen hogc C1-C6
alkoxy;

0
o
o, o w.N_Ry JU R ¢ R %
O Oy Forly T Ay Ay A
Z la 0 , Rs Rs , Rs | tetrahydrofuryl, pyridyl, R" ,
thienyl, furyl, naphtyl; hodc phenyl khong duoc thé hodc duoc thé boi it nhat mot

nhém dugc chon tir nhém gém c6 C1-Cé6 alkyl, C1-C6 alkoxy, halo C1-Cé6 alkyl,

xyano va halogen;
R3; mdi nhém doc 1ap 1a C1-C6 alkyl;

R4, Rs, R mdi nhém ddc 1ap 13 hydro, C1-C6 alkyl hodc C1-C6 alkoxycarbonyl;

13
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R’1a hydro, C1-C6 alkyl hodc halo C1-C6 alkyl.

14/102

Tbt hon nita 13, A, B mbi nhém doc 1ap 1a flo, clo, brom, iodo, metyl, etyl, propyl,

isopropyl, triflometyl hodc xyclopropyl;
C 1a hydro, flo, clo, brom, iot, metyl hoac triflometyl;

Q 1a metyl, etyl, propyl, isopropyl, xyclopropyl, vinyl, etynyl, flo, clo, brom,
Xyano, amino, nitro, formyl, metoxy, metylthio, metoxycarbonyl, monoclometyl,

monoflometyl, diﬂometyl triﬂometyl 2-cloetyl, 2,2,2-trifloetyl, hydroxymetyl,

-

pyrimidinyi; thiazolyl khong dugc thé hodc duoc thé bai clo;

)
hodc dugc thé boi flo; R khong dugce thé hodc dugc thé boi metyl hodc flo; hodc

phenyl khong duogc thé hodc dugc thé bai it nhit mot nhém duoc chon tir nhém gém

c6 metyl, triflometyl, clo va metoxy;

0 o CFs H Y@
A N
y HN)J\ H\/Q HN\/@ g

H
| N -
Y 1a NHp, AN\, %7 = & , X 0 hoic

mudi 1a mudi kim loai, mudi amoni NHy*, mudi amin bac mdt RNH,, mudi amin
bac hai (R):NH, mudi amin bac ba (R):N, mubi amin bac bdn (R)N', mubdi
mocpholin, mudi piperidin, mudi pyridin, mudi mocpholin aminopropyl, mubi amin
Jeff D-230, mudi cua 2,4,6-tri(dimetylaminometyl) phenol va natri hydroxit, mubi C1-
C6 alkylsulfoni, mudi C1- C6 alkylsulfoxoni, mubi C1- C6 alkylphosphoni hoic mubi
C1- C6 alkanolphosphoni;

trong d6, R mdi nhém ddc 1ap 12 C1-C14 alkyl khong dugc thé, C2-C6 alkenyl,
C2-C6 alkynyl, C3-C12 xycloalkyl, phenyl hodc benzyl; hodc C1-C14 alkyl dugc thé
tuy y bai mot hodc nhiéu nhém sau: hydroxy, C1-C4 alkoxy, C1-C4 alkylthio,

14
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hydroxy C1-C4 alkoxy, amino, C1-C4 alkylamino, amino C1-C4 alkylamino;

mudi t6t hon 13 mudi kim loai kiém (ching han natri, lithi, kali, xezi ho#c rubidi),
mubi kim loai kiém thé (ch?mg han canxi, magie, bari hodc stronti), mubi kim loai
nang (ching han antimo, k&m, bismut, catmi, xezi, crom, coban, déng, st hodc kim
loai khac c6 ti trong 16n hon 4), mubi nhém, mudi amin chéng han mudi amoni, mudi
tetrametyl amoni, mudi tetraetyl amoni, mudi tetrapropyl amoni, mubi tetraisopropyl
amoni, mudi tetrabutyl amoni, mudi benzyltrimetyl amoni, mudi benzyltrietyl amoni,
mudi amin cholin, mudi monometylamin, mudi dimetylamin, mudi trimetylamin,
mudi monoetylamin, mudi dietylamin, mudi trietylamin, mudi monoisopropylamin,
mudi diisopropylamin, mudi triisopropylamin, mudi monoisobutylamin, mubi
pentylamin, mudi hexylamin, mubi heptylamin, mubi dodexylamin, mubi
tetradexylamin, mudi diallylamin, mudi xyclododexylamin, mudi benzylamin, mudi
monoetanolamin, mudi dietanolamin, mudi trietanolamin, mudi tripropanolamin, mudi
triisopropanolamin, mudi tri(2-hydroxypropyl)amin, mudi metylmonoetanolamin,
mudi dimetylmonoetanolamin, mubi metyldietanolamin, mubi dietyletanolamin, mubi
diglycolamin, mubi cta polyamin (vi duy, mudi dietylentriamin, mudi

dimetylaminopropylamin, mudi 1,2-propyldiamin, mudi trietylentetramin, mudi

N,N-bis[aminopropyljmetylamin), mudi 2-metylthiopropylamin, mudi
HO HO._ OH
. HoN , HoN
2-butoxyetylamin, mudi AEPD ( OH), muoi tri(metylol) aminometan ( OH),

muoi morpholine, mubi piperidin, mudi pyridin, mudi aminopropyl morpholin

d N
hd _\—\ ‘. . HZNJ\éovgNHZ
( NHz), mudi Jeff amin D-230 ( n

cua 2,4,6-tri(dimetylaminometyl) phenol va natri hydroxit, mudi sulfoni ching han

, h b%mg 2 hodc 3), mudi

mubi alkylsulfoni (ching han mudi trimetylsulfoni, mudi trietylsulfoni), mudi
alkylsulfoxoni, mudi phosphoni chang han mudi alkylphosphoni hoic mudi

alkanolphosphoni;

trong cong thirc I-1, X 1a O hodc S;

15
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M 14 metyl, etyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, pentyl,
hexyl, heptyl, octyl, nonyl, dexyl, undexyl, dodexyl, octadexyl, triflometyl,
pentafloetyl, 3-clobutyl, 2-floetyl, 2-cloetyl, 2-brometyl, 2,2-difloetyl, 2,2,2-trifloetyl,
4.4 4-triflobutyl, 2,2,3,3,3-pentaflopropyl, xyclopropyl, xyclobutyl, xyclopentyl,

xyclohexyl, allyl, 2-propynyl, metoxy, etoxycarbonyl, metylsulfonyl, wON ot NO2

Cl
xCl

0" o
/ ‘\_ , Yo , }{\o/\’ AV Ve o , W Cl , ol

b

(o] (@] i 0/\/ O 0 \)OJ\ NH
N P \; ~  ~ 2 :;*S 2
Y5 PRV SR S T o0 Sal e ) GNP
0 (0]
:5‘!\')]\0/ < s

K \
s OH i f\/\ ,N NN R

NH, HNgos Y, |, ¥"NHy, tetrahydrofuryl (?%J\/ hoac
0

O N f
o oY e »
"), tetrahydrofurylmetylen( & hosic 4 ), pyridyl(* hodc
» 0%

A

l A

N”), pyridylmetylen (-~ " , N/ hodc ), naphtyl OO hodc

M 0

(oo C0 e T, oD e 2
)5 naphtylmetylen( OO hoic 2, furyl( f’{@ hoic ),

S
N s \

o)
N \
furylmetylen( @IJQ hodc ), thienyl(?’(@ hoac -V

b

b

S

N \

), thienylmetylen( 3‘/@
/

S\\ N/ 5 N/ N/ rN/> o N H/\>
n l |y _ N
hote % ), H2( L) hote :aU ) N DY noie | ),
‘e; |

LB % (g % “ PN %
End ) CUTR A f% ar

N-N N—-N N—N N-N N—N N“N N-N

R ( R” , R’ hodc R’ ); / (/ hodc / ) khéng

duoc thé hoic duoc thé bdi metyl; phenyl khong duch thé hodc dugc thé bdi metyl,
dimetylamino, clo, metoxy, triflometyl ho#c isopropyl; hodc benzyl ma khdng duogc

thé hoic duge thé boi triflometyl, brom, clo, flo, metoxy, xyano hodc metyl;

16
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R’1a hydro, metyl, etyl hodc diflometyl.

Trong dinh nghia vé& hop chét duoc biéu dién béi cong thic chung I néu trén va
trong tit ca cic cong thirc cau tao duéi day, thuat ngit, hodc duge st dung mdt minh
hodc trong tén hop chét, d& cap dén cic nhom thé sau: nhém alkyl c6 nhiéu hon hai
nguyén ti cacbon c6 thé 13 mach thing hoic nhidnh. Vi dy, trong tén hop chét
“_alkyl-OR*”, alkyl c6 thé 14 -CH,-, -CH,CH>-, -CH(CHs)-, -C(CH3)2- va cdc nhém
twong tu. Nhom alkyl 13, vi du, C1 alkyl-metyl; C2 alkyl-etyl; C3 alkyl-propyl chang
han n-propyl hodc isopropyl; C4 alkyl-butyl ching han n-butyl, isobutyl, tert-butyl
hodc 2-butyl; C5 alkyl-pentyl chang han n-pentyl; C6-alkyl-hexyl ching han n-hexyl,
isohexyl hodc 1,3-dimetylbutyl. Similarly, alkenyl includes, vi du, allyl,
1-metylprop-2-en-1-yl, ~ 2-metylprop-2-en-1-yl,  but-2-en-1-yl,  but-3-en-1-yl,
I-metylbut-3-en-1-yl va 1-metylbut-2-en-1-yl. Alkynyl gdm co6, vi du, propargyl,
but-2-yn-1-yl, but-3-yn-1-yl, 1-metylbut-3-yn-1-yl. Lién két da c6 thé & vi tri bat ky
trong mdi nhém khéng no. Xycloalkyl 13 hé théng vong no carboxyclic ¢é, vi du, ba
dén sdu nguyén tr cacbon, chang han xyclopropyl, xyclobutyl, xyclopentyl hoic
xyclohexyl. Tuong tu, xycloalkenyl 1a alkenyl don vong c6, vi du, ba dén sau canh
carboxyclic, chang han xyclopropenyl, xyclobutenyl, xyclopentenyl, va xyclohexenyl,

trong d6 lién két d6i c6 thé & bat ky vi tri ndo. Halogen 1a flo, clo, brom hoic iot.

Néu mot nhém duge thé boi mot nhom, duoc hiéu 14 nhém d6 duogc thay thé boi
mot hodc nhiéu nhém giéng hodc khac nhau dugc chon tir nhitng nhém da néu ¢ trén.
Hon nita, cac k¥ tu thay thé gidng nhau hoic khac nhau c6 trong cic nhom thé gibng

nhau hodc khic nhau dwgc chon doc 1ap, va c6 thé giong hodc khac nhau.

Ngoai ra, trir khi dugc chi dinh cu thé, thuat ngit xut hién trude hoic sau nhiéu
nhém thé dit canh nhau (duoc phan tach bang “,” hoic “hoic™) trong sang ché c6 tac
dung giwois han dbi v6i mdi nhém cia cic nhém thé tiép theo, vi dy, thuit ngi
“khoéng dugc thé hoic dugc thé” trong thuat ngit “aryl, heteroaryl, arylalkyl,
heteroarylalkyl khong dugc thé hodc duogc thé” ¢6 tac dung giéi han dbi véi mbi nhom

ctia cac nhom tiép theo “aryl”, “heteroaryl”, “arylalkyl” va “heteroarylalkyl”.

17
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Phuwong phap diéu ché axit va mudi R-pyridyloxycarboxylic, din xuit este cta

n6 bao gom cac budc sau.

Hop chét c¢6 cong thic I dwoc phan (g véi hop chit c6 cong thire 11 dé thu hop

chit c6 cong thirc I-1-1; so @b phan Gng nhr sau:

Y
Y Q A B
AAB o 7T Q
| + Hal (S) M » | _ * o
c N Sow 0 C” N” Or M
(0]
I I 1 -1

trong d6, W 1 kim loai kiém, t6t hon 14 K, Na; Hal 13 halogen, t5t hon 14 Br, Cl;
phan g dugc thuc hién voi sy co mét cua chét xtc tac va dung moi. Tbt hon 14, chét
xtc tac 1a TBAB, va dung mdi 13 mot hodc nhiéu dung méi dwgc chon tir nhém gom

c6 DCM, DCE, ACN, THF, DMF.

Hop chét c6 cong thirc I-1-1 duge phan Ung véi sw ¢6 mit ciia dung dich nude

lithi hydroxit va dung méi dé thu hop chit c6 cong thic I; so d6 phan tmg nhu sau:

% Y
Af\/EBQ . rrs
| . | *
OH
c N7 o%,yn/o‘m Cc N7 o{,;‘},(
o o
I -1-1 I

tot hon 13, dung mo6i 1a mdt hodc nhiéu dung moi dugc chon tir nhom gom co

metanol, etanol, va isopropanol.

Hop chit c6 cong thirc I dwgc phan tng véi M-SH dé thu hop chét c6 cong thirc
I-1-2; so b phan tmg nhu sau:

Y
ACAB g
N

Y
A B
AP O T M = TN oy M
R) 0
0
I

trong d6, phan ing dwoc thyc hién véi sy c6 mat cua chat khir nuée va dung moi,

18
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t6t hon 1a chét khir nu6e 1a DCC, va dung moi 12 mot hozic nhiéu dung méi dugc chon
tr nhém gém c6 diclometan, dicloetan, axetonitril, N,N-dimetylformamit,

N,N-dimetylaxetamit, dimetyl sulfoxit, tetrahydrofuran, toluen, xylen;

hodc, khi Y 13 NRiR> (Ri1, Rz khong 1a hydro cung mdt luc), ndé dugce thu béi

NH,
A A B 4
c N oR) OH
o
phan ing hop chat cé cong thic I-2 I-2 hodc hop chat cé cong thirc
NH;
¢ N oﬁ@\(x‘m
0
I-1-3 I-1-3 vé1 mot halogenua twong ung;

trong do, halogenua t8t hon 13 clorua hodc bromua; phan tng dugce thuc hién véi
su ¢6 mit cua mot bazo va mét dung méi, trong d6 bazo 12 mot hoac nhiéu bazo duoc
chon tir nhém gém c6 natri hydroxit, kali hydroxit, natri carbonat, kali carbonat, natri
bicarbonat va xezi carbonat; dung mdi 1a mdt hoac nhidu dung mdi dugc chon tir
nhoém gém c6 THF, 1,4-dioxan, toluen, 1,2-dicloetan, etyl axetat, axetonitril, DMF,
axeton, diclometan va cloroform; chit xuc tac, t6t hon 1a DMAP, duoc tiy y bd sung

trong qua trinh phén ng.

Mudi nay la mubi duogc chép nhan vé& mit hoa hoc, duge didu ché tét hon bing
cach cho hop chit axit R-pyridyloxycacboxylic theo sdng ché v6i hop chét bazo duogc

chap nhan vé mat héa hoc.

Vi du, trong sang ché, mudi dietylamin dugc didu ché bang cach cho phan img

hop chét axit R-pyridyloxycarboxylic ctia sang ché véi dietylamin.

Vi du khac, mudi cta 2.4,6-tri(dimetylaminometyl) phenol va natri hydroxit &
cap dén mudi thu dwoc bang cch cho phan ting hop chét axit R-pyridyloxycarboxylic

ctia sang ché vé6i 2,4,6-tri(dimetylaminometyl) phenol va natri hydroxit

19
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OH

(cH; );¥—CH, 0 CH,~N(CHg ),
_ +NaOH
CH ,~N(CH,; ),

Mubi duge chip nhan v& mit nong hoéa hoc ndi trén c6 thé d& dang tach ra va c6
thé duge tinh ché bing cac phwong phap tach thong thuong chang han chiét dung méi,

pha lodng, két tinh lai, séc ky cdt va sic ky 16p mong didu ché.

Sang ché @& xuét ché phdm diét c6 bao gdm (i) it nhit mot trong sb axit
dan xuét este ciia chiing; tt hon 14,
ba gém thém (ii) mot hodc nhiéu chét diét c6 va/hodc chit an toan; t6t hon nita, con

bao gom (iii) cac chat hd trg diéu ché cong thirc duwgc chap nhan vé mit nong hoa hoc.

Séang ché d& xuét phwong phap kiém soat c6 dai bao gdbm viéc sir dung mot hwong
c6 hiéu qua trir cé cua it nhat mot trong s axit R-pyridyloxycarboxylic va mudi, din
xuét este ciia chiing hodc ché phdm diét co trén cdy trdng hodc trong ving cd dai. Tot
hon 13, cdy trong 1a IGa, hodc cd dai 14 mot lodi cé dai graminous (ching han
Echinochloa crusgalli, Digitaria sanguinalis, Semen Euphorbiae Lathyridis) hodc cd
dai 14 rong (ching han Monochoria Vaginalis, Abutilon theophrasti Medic., Galium

aparine).

Str dung it nht mét trong sb axit R-pyridyloxycarboxylic va mudi, din xuét este
cua ching hodc ché phém diét co d& kiém soat co dai, tbt hon 1a, axit
R-pyridyloxycarboxylic va mudi, din xuit este cla ching dwoc st dung dé kiém soat
c6 dai trén cay trong hitu ich, trong d6 ciy trong hitu ich 13 ciy trdng bién dbi gen
hoic cdy tréng dwoc xit Iy bang cong nghé chinh sira gen. Tét hon 13, cy trong 14 laa,
hodc cé dai 1a mét loai c¢6 dai graminous (chang han Echinochloa crusgalli, Digitaria
sanguinalis, Semen Euphorbiae Lathyridis) hodc cé 14 rong (ching han Monochoria

Vaginalis, Abutilon theophrasti Medic., Galium aparine).

20
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Céc hop chét c6 cong thirc I theo sang ché c6 hoat tinh diét ¢ vuot troi chdng lai
mot phé rong cac loai cdy mot 14 mam va ciy hai 14 mam giy hai quan trong vé mit
kinh t&. Cac hop chét hoat dong cling hoat dong hiéu qua trén cd dai 1du ndm tao ra
chdi tir than ré, gbc r& hodc cac co quan 14u nam khéac va rat khé kiém soét. Trong bbi
canh nay, viéc cac chit duoc bon trude khi gieo, trrde khi trd hay sau trd 13 khong
quan trong. Cu thé, cac vi du c6 thé duogc dé cap dén mot s6 dai dién cua hé thuc vat
cd dai mot 14 mim va ciy hai 14 mim c6 thé dugc kidm soat béi cac hop chit theo
sang ché, ma khong han ché ddi voi mot s loai nhét dinh. Vi du v& céc loai co dai ma
cac hop chét hoat déng hoat déng hiéu qua, tir trong sd cac ciy mot 14 mim, Avena,
Lolium, Alopecurus, Phalaris, Echinochloa, Digitaria, Setaria va ca céc loai Cyperus
tir khu vyc hang nim va tir trong sb cac loai 1au nim Agropyron, Cynodon, Imperata

va Sorghum, va cé cac loai Cyperus 1au nam.

Trong truong hgp cia cac loai co dai hai 14 mam, pham vi hoat déng m& rong
dén cac loai chﬁng han, vi du, Galium, Viola, Veronica, Lamium, Stellaria,
Amaranthus, Sinapis, Ipomoea, Sida, Matricaria and Abutilon tir gitta cac loai hang
nam, va Convolvulus, Cirsium, Rumex va Artemisia trong trudng hop cua co dai lau
nim. Céc hop chit hoat ddng theo sang ché ciing c6 tic dung kiém soat vuot troi ddi
v6i thue vat gdy hai xay ra trong céc diéu kién tréng laa cu thé chéng han, vi duy,
Echinochloa, Sagittaria, Alisma, Eleocharis, Scirpus va Cyperus. Néu céac hop chit
theo sang ché duoc ap dung lén bé mit dat trude khi ndy mAm, thi cAy con ¢ dai hoic
s€ bi ngan chan hoan toan khoéi viéc moc 1én, hodc cé dai phat trién cho dén khi chung
& giai doan 14 mam nhung sau d6 sy phat trién ciia chiing ngimg lai, va cudi cling, sau
ba dén bdn tuln troi qua, chung chét hoan toan. Pic biét, cac hop chét theo sang ché
th& hién hoat tinh tuyét voi chdng lai Apera spica venti, Chenopodium album, Lamium
purpureum, Polygonum convulvulus, Stellaria media, Veronica hederifolia, Veronica

persica, Viola tricolor va chong lai Amaranthus, Galium va loai Kochia.

Mic di cac hop chét theo sang ché c6 hoat tinh diét co tuyét voi chdng lai co dai

mdt 14 mam va cay hai 14 mam, cy trong cia cac loai cdy trong quan trong ve kinh té
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chﬁng han, vi du, lda mi, lia mach, lia mach den, gao, ngo, cu cai dudng, bong va dau
nanh, khong bi hu hai hét, hodic chi & mét mirc 46 khéng dang ké. Pic biét, ching c6
kha ndng twong thich tuyét voi voi ngii cbe, chéng han Ida mi, lha mach va ngd, dic
biét 14 laa mi. Vi nhitng 1y do ndy, cdc hop chit ciia sang ché rit thich hop dé kiém
so4t mot cach c6 chon loc sy phat trién khong mong mudn cia thuc vat trong trong

ciy st dung trong nong nghiép hoic trong trong cy canh.

Do dic tinh diét c6 cia ching, cic hop chit hoat tinh nay ciing c6 thé dwgc sir
dung dé kiém so4t thuc vat c6 hai trong céc loai ciy trong da biét hodc vin duoc phat
trién céc cay trdng bién d6i gen. Thuc vat chuyén gen néi chung cé cac dic tinh dic
biét thuin lgi, vi du nhu khang mdt sb loai thudc trir sdu, cu thé 1a mot sd loai thude
diét co nhét dinh, khang cac bénh thuc vat hodc cac sinh vét gdy bénh thuc vit, chéng
han nhu mot sb con trung hodc vi sinh vat nhu nim, vi khudn hodc vi rit. Cac dic tinh
cu thé khac lién quan dén, vi du, sb lugng, chét lugng, do 4n dinh trong bao quan,
thanh phin va céc thanh phin cu thé ciia san phim thu hoach. Do d6, nhing thuc vat
chuyén gen c6 ham lugng tinh bdt ting 1€n hodc chét lugng tinh bt bi bién dbi hodc

nhitng cdy c6 thanh phén axit béo khac ciia san phdm thu hoach dwgc biét dén.

Viéc st dung cac hop chit c6 cong thirc I theo sang ché hodc mudi cua ching
trong cic cdy trong chuyén gen quan trong vé kinh té cta cdy trong hitu ich va ciy
canh, vi du nhv ngii cdc, chang han nhu lta mi, lia mach, lia mach den, yén mach, ké,
gao, sén va ngo, hodc cac loai cay tréng khac nhu ca cai duong, bong, ddu nanh, hat
cai dau, khoai tdy, ca chua, dau Ha Lan va céc loai rau khac dugc wu tién. Cac hop
chit c6 cong thire I t&t hon 13 c6 thé duge sir dung lam thudc diét co trén cay trong clia
nhitng cdy c6 ich c6 kha ning khang thudc hodc di dwgc tao ra kha ning chéng chiu

bang k¥ thuat di truyén d6i véi tac dong gy ddc cla thudc diét co.

Céc céach théng thuong dé chuin bi cac ciy mdi co cac dic tinh thay doi so véi
céc cdy di biét bao gbm, vi du, cAc phurong phap nhan gidng truyén thong va tao ra
céc dot bién. Ngoadi ra, cac cdy mdi co6 cac dac tinh da bién dbi c6 thé duge tao ra voi
su hd tro clia cac phuong phép k¥ thuat di truyén (xem, vi du, EP-A 0 221 044, EP-A
0 131 624). Vi dy, mét sb truong hop da dwoc mo ta:
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- bién dbi gen trong cay trong dé bién d6i tinh bdt dwoc tong hop trong ciy (vi du
WO 92/11376, WO 92/14827, WO 91/19806),

- cay trong chuyén gen khang mot s6 loai thude diét cé glufosinat- (tham khao, vi
du, EP-A 0 242 236, EP-A 0 242 246) hodc loai glyphosat- (WO 92/00377), hodc loai
sulfonylure- (EP-A 0 257 993, Patnt My sb 5,013,659A),

- cAy trong chuyén gen, vi du nhu bdng, c6 kha ning tao ra doc t6 Bacillus
thuringiensis (ddc tb Bt) gitip cdy tréng c6 kha ning chdng lai mot s6 loai gay hai nhét

dinh (EP-A 0 142 924, EP-A 0 193 259),
- cay trong chuyén gen c6 thanh phin axit béo bién dbi (WO 91/13972).

V& nguyén tic, nhiéu ky thuat sinh hoc phén tir cho phép diéu ché cac cay
chuyén gen méi c6 dic tinh bién d6i; xem, vi du, Sambrook et al., 1989, Molecular
Cloning, A Laboratory Manual, 2nd ed. Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, N.Y.; hodc Winnacker "Gene und Klon" [Genes va Clons], VCH
Weinheim, 2nd edition 1996, hodc Christou, "Trends in Plant Science" 1 (1996)
423-431). Dé thyc hién cac thao tac k§ thuat di truyén nhu vay, cé thé dua cic phéan tir
axit nucleic vao plasmid cho phép gdy d6t bién hoic thay ddi trinh tw xay ra bang cach
tai td hop céc trinh ty ADN. Bang céach sir dung cac quy trinh tiéu chuén néu trén, cb
thé, vi du, trao ddi bazo, loai b6 cac trinh tr timg phﬁn hosic bd sung céc trinh tur tu
nhién hodc tdng hop. D& lién két cac doan ADN véi nhau, c6 thé gin céc bo tiép hop

hodc bd lién két vao cac doan.

Céc té bao thuc vit c6 hoat tinh giam clia mot san pham gen c6 thé duoc diéu ché,
vi du, bing cach bidu hién it nhit mot RNA d6i khang thich hop, mot RNA cam nhén
dé dat duoc hiéu tmg e ché, hodic bing cach biéu hién it nhit mot ribozyme dugc ciu

tao thich hop dé phéan cit cu thé cac phién ma ctia sin phim gen noi trén.

Pé dat duoc muc dich nay, cb thé sir dung ca hai phén tt ADN bao gém toan bd
trinh tu ma hoa cia mot san phim gen bao gdm bét k¥ trinh tw phong vé ndo cé thé c6
mit, va cdc phan tit ADN chi bao gdm cac phén ciia trinh tw ma hoa, cac phan niy can

thiét du 1au dé gay ra hiéu ng antisense trong té bao. Ciing c6 thé sir dung trinh tir

23

23/102



52464

ADN c6 mirc d6 twong ddng cao v6i trinh ty md hoa cia san phdm gen nhung khong

hoan toan giong nhau.

Khi biéu hién cac phan tir axit nucleic trong thuc vat, protein dwgc tong hop c6
thé duoc dinh vi trong bt ky ngiin mong mubn nao cia té bao thyc vat. Tuy nhién, dé
dat dugc ban dia hoa trong mdt ngin nhét dinh, vi dy, c6 thé lién két ving ma héa véi
cac trinh tt ADN dam béo ban dia hoa trong mét ngan nhét dinh. Nhitng trinh tu nhu
vay duoc biét boi nguoi co trinh dd trung binh trong linh vuc k¥ thuét (xem, vi duy,
Braun et al., EMBO J. 11 (1992), 3219-3227; Wolter et al., Proc. Natl. Acad. Sci. USA
85 (1988), 846-850; Sonnewald et al., Plant J. 1 (1991), 95-106).

Céc t& bao thirc vat chuyén gen c6 thé duoc tai sinh thanh toan bd thuc vat béng
cach st dung cac k¥ thudt da biét. V& nguyén tic, thuc vat chuyén gen c6 thé 13 cay
ctia bét ky loai thyc vat mong mudn nao, tic 1a ca cay mot 14 mam va cay hai la mam.
Béng cach nay, c6 thé thu duoc cac ciy chuyén gen cé dic tinh bién ddi bang cach
biéu hién qua muec, triét ti€u hoac Uc ché céc gen hodc trinh tu gen tuong déng =tu

nhién) hodc bang cach biéu hién cac gen hoic trinh tir gen di hop (= ngoai lai).

Khi stt dung cac hop chit hoat déng theo sang ché trong ciy trdng chuyén gen,
ngoai cac tac dong chdng lai thuc vat c6 hai c6 thé quan sat thdy & céc cdy trong khac,
thuong c6 nhing anh hudng cu thé dbi véi ting dung trong ciy tréng chuyén gen
twong Gng, vi du mot loai bién ddi hodc dic biét 1a phd rong cta cé dai cé thé dugce
kiém soat, ty 1¢ ing dung duogc bién ddi co thé dugc str dung cho Ung dung, t5t nhat 1a
khé ning két hop t6t véi thudc diét co ma cay trdng chuyén gen khang, va anh huéng
dén su ting truéng va ning sudt clia cay trdng chuyén gen. Do d6, sang ché ciing dé
xuét viéc st dung cac hop chat theo sang ché 1am chat diét co dé kiém soat thuc vét c6

hai & cdy trong chuyén gen.

Ngoai ra, c4c chit theo sang ché c6 dic tinh diéu hoa sinh truéng vuot trdi trong
cdy trong. Chiing tham gia vao qua trinh trao d6i chat cua thuc vat mot cach didu hoa
va diéu nay co thé dugc st dung dé kiém soat muc tiéu cac thanh phén cua thuc vat va
d4 tao diéu kién thu hoach, vi du nhw bing cach kich thich hit 4m va ting truéng kim

ham. Hon nita, ching cfing thich hop dé diu hoa néi chung va wc ché sy phat trién
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sinh dudng khéng mong mudn, ma khong pha huy thuc vat trong qua trinh ndy. S vrc
ché sy phét trién sinh dudng déng mét vai trd quan trong trong nhiéu loai cdy mét 14
mim va cay hai 1a maim vi nhd d6 ma sy ton tai c6 thé gidm, hodc dugc ngdn chin

hoan toan.

Céc hop chét theo sang ché c6 thé dugc ap dung trong céc ché phidm théng
thudng & dang bot co thé thiAm wét, chit co dic c6 thé nhii hoa, dung dich c6 thé phun,
bui hodc hat. Do d6, sang ché ciing d& xuét cac ché phim diét cé bao gdm cac hop
chit c6 cong thirc I. Céc hop chit cé cong thire I c6 thé dwugc xdy dung theo nhiéu
cach khac nhau tuy thudc vao cac thong s6 sinh hoc va/hoic hoa - Iy phé bién. Vi du
v& céc lua chon ché phdm phu hop 14: bot ¢6 thé thAm wét (WP), bot c6 thé hoa tan
trong nudgc (SP), chét co6 dac co thé hoa tan trong nudc, chit c6 dic co thé nhii hoa
(EC), nhil twong (EW), ching han nhu nhii twong dau trong nuéc va nude trong dau,
dung dich c6 thé phun, chit c¢6 dic huyén pha (SC), chét phan tan diu (OD), phan tén
trén co s& diu hodc nudc, dung dich cé thé tron 14n voi dau, bui (DP), huyén phu vién
nang (CS), ché phdm 1 hat, hat dé phat va bon dt, hat (GR) & dang vi hat, hat phun,
hat phu va hat hép phu, hat phan tan trong nudc (WG), hat hoa tan trong nudce (SG),
cong thirc ULV, vi nang va sap. Céc loai ché phdm riéng 1¢é nay dugc biét v& nguyén
tic va dugc md ta, vi du, trong Winnacker-Kiichler, "Chemische Technologie"
[Chemical Technology], Volume 7, C. Hauser Verlag Munich, 4th. Edition 1986; Wade
van Valkenburg, "Pesticide Formulations", Marcel Dekker, N.Y., 1973; K. Martens,
"Spray Drying" Handbook, 3rd Ed. 1979, G. Goodwin Ltd. London.

Céc chit trg pha ché can thiét, chéng han nhu vat liéu tro, chét hoat dong bé miit,
dung moi va cac chét phu gia khéc, cling da duogc biét dén va duge mo ta, vi du, trong
Watkins, "Handbook of Insecticide Dust Diluents va Carriers", 2nd Ed., Darland
Books, Caldwell N.J., H. v. Olphen, "Introduction to Clay Colloid Chemistry"; 2nd
Ed., J. Wiley & Sons, N.Y.; C. Marsden, "Solvents Guide"; 2nd Ed., Interscience, N.Y.
1963; McCutcheon's "Detergents va Emulsifiers Annual", MC Publ. Corp.,
Ridgewood N.J.; Sisley va Wood, "Enxyclopedia of Surface Active Agents", Chem.
Publ. Co. Inc., N.Y. 1964; Schénfeldt, "Grenzfliichenaktive Athylenoxidaddkte"
[Surface-active etylene oxide adducts], Wiss. Verlagagesell. Stuttgart 1976;
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Winnacker-Kiichler, "Chemische Technologie" [Chemical Technology], Volume 7, C.
Hauser Verlag Munich, 4th Edition 1986.

Bot thAm w6t 13 cic ché phim c6 thé phan tan déng déu trong nudc va chifa,
ngoai hop chéit hoat ddng va ciing nhwr chat pha lodng hoic chét tro, cic chét hoat
dong bé mit thudc loai ion va / hodc khong ion (chat lam wét, chét phén tan), vi du
nhur alkyl phenol dugc polyetoxyl hoda, rugu béo dugce polyetoxyl hoéa, amin béo duge
polyetoxyl héa, rugu béo polyglycol etesulfat, ankansulfonat, alkylbenzen sulfonat,
natri ligninsulfonat, natri 2,2'-dinaphtylmetan-6,6'-disulfonat, natri
dibutyinaphtalensulfonat hoiic natri oleoylmetyltaurinat khac. Bé diéu ché bot cb thé
lam u6t, cac hop chét c6 hoat tinh diét co duoc nghién min, vi du nhu trong cac thiét
bi thong thwong nhu may nghién bila, may nghién quat va may nghién khi, va dwoc

trén dong thoi hodc sau d6 vai céc chat trg che pham.

Chét c6 dic c6 thé nhil hoa duge diu ché bang cach hoa tan hop chét hoat dong
trong dung mdi hitu co, vi du butanol, xyclohexanon, dimetylformamit, xylen hoéc
céc hop chit thom hoidc hydrocacbon hoic hdn hop dung méi c¢é d soi trong ddi cao
khéc, véi vide bd sung mot hodc nhiéu chét hoat dong bé mit loai ion va/hoic khong
jon (chit nhii héa). Vi du vé chét nhii héa c6 thé dugc st dung 1i canxi
alkylarylsulfonat, ch'fmg han nhu Ca dodecylbenzensulfonat, hodc chét nhii héa khéng
jon, ching han nhu este polyglycol axit béo, ete alkylaryl polyglycol , eterwgu béo
polyglycol, san phdm ngung tu oxit propylen-etylen, polyete alkyl, este sorbitan, vi du
este axit béo sorbitan hodc este polyoxyetylen sorbitan, vi du este axit béo

polyoxyetylen sorbitan.

Bui thu duoc béng cach nghién hop chét hoat tinh véi cac chét rin d3 duoc phan
chia min, vi du nhu talc, dat sét tu nhién, chéng han nhu cao lanh, bentonit va
pyrophyllit, hosic diatomit. Chat cd dic lo ling c6 thé trén co s& nudc hoic dau.
Chiing c6 thé duoc didu ché, vi du, biang cach xay uét sir dung cic may nghién hat
thong thuong trén thi trudng, cé hodc khong bd sung céc chét hoat dong bé mit nhu

da dé cap o trén, vi dy, trong trudng hgp cla cac loai ché pham khac.

Céac nhii twong, vi du nhil twong dau trong nudc (EW), c6 thé duoc diéu ché, vi
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du bang may khuay, may nghién keo va/hodc may tron tinh st dung dung méi hiru co
dang nudc va, néu mudn, cac chat hoat dong bé mat nhu da dé cép & trén, vi dy, trong

trudmg hop clia cac loai ché pham khac.

Hat c6 thé dugc chuén bi béng cach phun hop chét hoat tinh 1én vat lidu tro dang
hat, hdp phu hodc bang cach 4p dung chit c6 dic hop chét hoat tinh 1én bé mit cua
chét mang nhu cat, kaolinit hodc vat li€u tro dang hat, bﬁng chét két dinh, vi du ruou
polyvinyl, natri polyacrylat hodc dau khoéng khac. Cac hop chit hoat tinh thich hop
cling co thé duoc tao hat theo cach thuong dung dé diéu ché hat phan bon, néu mudn
nhu mot hdn hop véi phan bén. Hat phan tin trong nuéc thudng dwge didu ché bang
cac quy trinh thong thuwong, chéng han nhu séy phun, tao hat tﬁng s0i, tao hat dang dia,

tron bang may trén toc d6 cao va dun ép ma khong co vat liéu tro ran.

Dé didu ché cac hat bang dia, tng s6i, may dun va phun, hily xem céc quy trinh
vi du trong "Spray-Drying Handbook" 3rd ed. 1979, G. Goodwin Ltd., London; J. E.
Browning, "Agglomeration", Chemical va Engineering 1967, pages 147 ff.; "Perry's
Chemical Engineer's Handbook", 5th Ed., McGraw-Hill, New York 1973, pp. 8-57.
Dé biét thém chi tiét vé cong thlrc cua thubc bao vé thuc vat, xem vi du G. C.
Klingman, "Weed Control as a Science", John Wiley va Sons Inc., New York, 1961,
pages 81-96 va J. D. Freyer, S. A. Evans, "Weed Control Handbook", 5th Ed.,
Blackwell Scientific Publications, Oxford, 1968, pages 101-103.

Cac ché phdm héa chit néng nghiép noi chung chira tir 0,1 dén 99% khdi lwong,
d3c biét tr 0,1 dén 95% khdi luong, hop chat hoat dong c6 cong thiic 1. Trong bot cb
thé 1am w6t, ndng dd cia hop chit hoat dong, vi du, tir khoang 10 d&én 99%. theo khi
lwong, phan con lai dén 100% khéi lugng bao gdm cac thanh phin ché phim thong
thuong. Trong chit cd dic ¢6 thé nhii hoa, ndng d6 ctia hop chét hoat dong 6 thé nam
trong khoang tir 1 dén 90%, t6t nhét 13 tir 5 dén 80%, tinh theo khdi lwgng. Céc ché
phém & dang bui chtra tr 1 dén 30% khéi lwong hop chét hoat dong, tot nhat 13 phd
bién nhét tr 5 dén 20% khdi luong hop chit hoat dong, trong khi dung dich dang xit
chira tir 0,05 dén 80%, t&t hon 1a tir 2 dén 50%, theo khdi lwgng ctia hop chat hoat
dong. Trong truong hop hat phan tan trong nudc, ham luéng ctia hop chit hoat tinh
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phu thudc mot phan vao viéc hop chat hoat dong & dang 16ng hay dang rin va vao cac
chét tro tao hat, chat dén, v.v. dugc st dung. Trong cac hat phén tdn trong nudc, ham
Iuvong cua hop chét hoat dong, vi du, nam trong khoang tir 1 dén 95% khdi lugng, tdt
nhét 13 tir 10 dén 80% khéi luong.

Ngoai ra, cic ché phdm ctia hop chét hoat tinh c6 thé bao gom chit két dinh, chit
lam wét, chat phén tan, chAt nhii hoa, chit thAm thiu, chit bao quén, chét chéng dong,
dung méi, chit don, chit mang, cht tao mau, chat chéng tao bot, chit \rc ché bay hoi

va chét diéu chinh d6 pH va d6 nhét tity theo timg trudng hop.

Dua trén nhitng c6ng thirc nay, nguoi ta cling cd the tao ra su két hop véi cac
chat ¢ hoat tinh trir sdu khéac, vi du nhu thudc trir sau, thuoc diét ve, thude diét co va
thudc diét nam, va cling vdi chat an toan, phan bon va’hodc chat di€u hoa sinh trudng,

vi du & dang hdn hop sén sang hodc hén hop bé.

Céc hop chit hoat tinh thich hop c6 thé dwoc két hop véi cac hop chit hoat tinh
theo sang ché trong cac cong thirc hdn hop hoic trong hdn hop bé tron, vi du, cac hop
chit hoat tinh d3 biét nhu duoc md ta trong Sb tay Cong nghé San pham Méi Thude
diét c6 Thé giéi, Nha xuét ban Khoa hoc Nong nghiép va K§ thuit Canh tac Trung
Qudc, 2010,9 va trong céc tai liéu chuyén nganh dugc néu trong ban mé ta nay. Vi du,
cac hop chét hoat tinh sau day c6 thé dwoc d& cap nhu 1a chét diét co c6 thé duge két
hop véi cc hop chat cé cong thire I (Iuu ¥: cac hop chét hoic dugc dit tén bang "tén
chung" theo Tb chitc Quéc té vé Tiéu chuin hda (ISO) hodc theo tén hoa hoc, néu
thich hop, két hop véi mot sé mi ity chinh): acetoclor, butaclor, alaclor, propisoclor,
metolaclor, s-metolaclor, pretilaclor, propaclor, ethaclor, napropamit, R- napropamit
quay trai, propanil, mefenacet, diphenamid, diflufenican, ethaproclor, beflubutamid,
bromobutide, dimesau ddéamid, dimesau doéamid-P, etobenzanid, flufenacet, sau
doylclor, metazaclor, isoxaben, flamprop-M-metyl, flamprop-M-propyl, allidoclor,
pethoxamid, cloranocryl, cyprazine, mefluidide, monalide, delaclor, prynaclor,
terbuclor, xylaclor, dimethaclor, cisanilide, trimexaclor, clomeprop, propyzamit,

pentanoclor, carbetamit, benzoylprop-etyl, cyprazole, butenaclor, tebutam, benzipram,
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mogrton, diclofluanid, naproanilide, diethatyl-etyl, naptalam, flufenacet, EL-177,
benzadox, clorthiamid, clophthalimide, isocarbamit, picolinafen, atrazine, simazine,
prometryn, cyanatryn, simetryn, ametryn, propazin, dipropetryn, SSH-108, terbutryn,
terbuthylazine, triaziflam, cyprazine, proglinazine, trietazine, prometon, simeton,
aziprotryne, desmetryn, dimethametryn, procyazine, mesoprazine, sebuthylazine,
secbumeton, terbumeton, methoprotryne, cyanatryn, ipazine, clorazine, atraton,
pendimethalin, eglinazine, axit cyanuric, indaziflam, clorsulfuron, metsulfuron-metyl,
bensulfuron metyl, clorimuron-etyl, tribenuron-metyl, thifensulfuron-metyl,
pyrazosulfuron-etyl, —mesosulfuron, iodosulfuron-metyl natri, foramsulfuron,
cinosulfuron, triasulfuron, sulfometuron metyl, nicosulfuron, ethametsulfuron-metyl,
amidosulfuron, ethoxysulfuron, xyclosulfamuron, rimsulfuron, azimsulfuron,
flazasulfuron, monosulfuron, monosulfuron-ester, flucarbazon-natri,
flupyrsulfuron-metyl, halosulfuron-metyl, oxasulfuron, imazosulfuron, primisulfuron,
propoxycarbazon, prosulfuron, sulfosulfuron, trifloxysulfuron, triflusulfuron-metyl,
tritosulfuron, natri metsulfuron metyl, flucetosulfuron, HNPC-C, orthosulfamuron,
propyrisulfuron, metazosulfuron, acifluorfen, fomesafen, lactofen, fluoroglycofen,
oxyfluorfen, clornitrofen, aclonifen, ethoxyfen-etyl, bifenox, nitrofluorfen,
clometoxyfen, fluorodifen, fluoronitrofen, furyloxyfen, nitrofen, TOPE, DMNP,
PPG1013, AKH-7088, halosafen, clortoluron, isoproturon, linuron, diuron, dymron,
fluometuron, benzthiazuron, methabenzthiazuron, cumyluron, ethidimuron, isouron,
tebuthiuron, buturon, clorbromuron, metyldymron, phenobenzuron, SK-85,
metobromuron, metoxuron, afesin, monuron, siduron, fenuron, fluothiuron, neburon,
cloxuron, noruron, isonoruron, 3-xyclooctyl-1, thiazflon, tebuthiuron, difenoxuron,
paraflon, metylamine tribunil, karbutilat, trimeturon, dimefuron, monisouron, anisuron,
methiuron, cloreturon, tetraflon, phenmedipham, phenmedipham-etyl, desmedipham,
asulam, terbucarb, barban, propham, clorpropham, rowmat, swep, clorbufam,
carboxazole, clorprocarb, fenasulam, BCPC, CPPC, carbasulam, butylat, benthiocarb,
vernolat, molinat, triallat, dimepiperat, esprocarb, pyributicarb, xycloat, avadex,
EPTC, ethiolat, orbencarb, pebulat, prosulfocarb, tiocarbazil, CDEC, dimexano,
isopolinat, methiobencarb, este 2,4-D butyl, este MCPA-Na, 2,4-D isooctyl, este
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MCPA isooctyl, mubi natri 2,4-D, mubi 2,4-D dimetylamin, MCPA-thioetyl, MCPA,
axit 2,4-D propionic, mubi axit 2,4-D propionic cao, axit 2,4-D butyric, axit MCPA
propionic, mudi axit MCPA propionic, axit MCPA butyric, axit 2,4,5-D, 2,4,5-D
propionic, axit 2,4,5-D butyric, mubi amin MCPA, dicamba, erbon, clorfenac, saison,
TBA, cloramben, metoxy-TBA, diclofop-metyl, fluazifop-butyl, fluazifop-p-butyl,
haloxyfop-metyl, haloxyfop-P, quizalofop-etyl, quizalofop-p-etyl, fenoxaprop-ety,
fenoxaprop-p-etyl, propaquizafop, cyhalofop-butyl, metamifop, clodinafop-propargyl,
fenthiaprop-etyl, cloazifop-propynyl, poppenat-metyl, trifopsime, isoxapyrifop,
paraquat, diquat, oryzalin, ethalfluralin, isopropalin, nitralin, profluralin, prodinamin,
benfluralin, flucloralin, dinitramina, dipropalin, clornidin, metalpropalin, dinoprop,
glyphosat, anilofos, glufosinat amoni, amiprophos-metyl, sulphosat, piperophos,
bialaphos-natri, bensulide, butamifos, phocarb, 2,4-DEP, H-9201, zytron, imazapyr,
imazethapyr, imazaquin, imazamox, mubdi imazamox amoni, imazapic,
imazamethabenz-metyl, floxypyr, este floxypyr isooctyl, clopyralid, picloram,
triclopyr, dithiopyr, haloxydin, 3,5,6-triclo-2-pyridinol, thiazopyr, fluridon,
aminopyralid, diflufenzopyr, triclopyr-butotyl, Cliodinat, sethoxydim, clethodim,
xycloxydim, alloxydim, clefoxydim, butroxydim, tralkoxydim, tepraloxydim,
buthidazole, metribuzin, hexazinon, metamitron, ethiozin, ametridion, amibuzin,
bromoxynil, bromoxynil octanoat, ioxynil octanoat, ioxynil, diclobenil, diphenatrile,
pyraclonil, cloxynil, iodobonil, flumetsulam, florasulam, penoxsulam, metosulam,
cloransulam-metyl,  diclosulam, pyroxsulam, benfuresat,  bispyribac-natri,
pyribenzoxim, pyriftalid, pyriminobac-metyl, pyrithiobac-natri, benzobicylon,
mesotrion, sulcotrion, tembotrion, tefuryltrion, bixyclopyron, ketodpiradox,
isoxaflutol, clomazon, fenoxasulfon, methiozolin, fluazolat, pyraflufen-etyl,
pyrazolynat, difenzoquat, pyrazoxyfen, benzofenap, nipyraclofen, pyrasulfotol,
topramezon, pyroxasulfon, cafenstrol, flupoxam, aminotriazol, amicarbazon,
azafenidin, carfentrazon-etyl, sulfentrazon, bencarbazon, benzfendizon, butafenacil,
bromacil, isocil, lenacil, terbacil, flupropacil, cinidon-etyl, flumiclorac-pentyl,
flumioxazin, propyzamit, MK-129, flumezin, pentaclophenol, dinoseb, dinoterb,

dinoterb axetat, dinosam, DNOC, clonitrophen, medinoterb axetat, dinofenat,
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oxadiargyl, oxadiazon, pentoxazon, Flufenacet, fluthiacet-metyl, fentrazamit,
flufenpyr-etyl, pyrazon, brompyrazon, metflurazon, kusakira, dimidazon, oxapyrazon,
norflurazon, pyridafol, quinclorac, quinmerac, bentazon, pyridat, oxaziclomefon,
benazolin, clomazon, cinmetylin, ZJ0702, pyribambenz-propyl, indanofan, natri clorat,
dalapon, axit tricloacetic, axit monocloacetic, hexacloaceton, flupropanat, cyperquat,
bromofenoxim, epronaz, methazol, flurtamon, benfuresat, ethofumesat, tioclorim,
clorthal, fluorocloridon, tavron, acrolein, bentranil, tridiphan, clorfenpropmetyl,
thidiarizonaimin, phenisopham, busoxinon, metoxyphenon, saflufenacil, clacyfos,
clopon, alorac, diethamquat, etnipromid, iprymidam, ipfencarbazon,
thiencarbazon-metyl, pyrimisulfan, clorflurazole, tripropindan, sulglycapin,
prosulfalin, cambendiclor, aminoxyclopyraclor, rodethanil, benoxacor, fenciorim,
flurazol, fenclorazol-etyl, cloquintocet-mexyl, oxabetrinil, MG/91, cyometrinil,
DKA-24, mefenpyr-dietyl, furilazol, fluxofenim, isoxadifen-etyl, diclormid,
halauxifen-metyl, DOW florpyrauxifen, UBH-509, D489, LS 82-556, KPP-300,
NC-324, NC-330, KH-218, DPX-N8189, SC-0744, DOWCO535, DK-8910, V-53482,
PP-600, MBH-001, KIH-9201, ET-751, KIH-6127 va KIH-2023.

Trong bdi canh ciia sang ché, néu cach viét tat ca tén chung ctia hop chit hoat
dong duoc st dung, né bao gdm trong mdi truong hop tit ca cac din xuat thong
thuong, ching han cc este va mudi, cling nhw cac ddng phan, dic biét 14 cic ddng
phan quang hoc, ddc biét 14 mot hodc nhiéu dang thwong mai c6 sin hon. Néu tén
chung biéu thj mét este hoic mot mudi, né cling bao gém trong mdi trudng hop tit ca
céc din xuét thong thudng khéac, ching han cic este va mudi khac, axit tu do va hop
chét trung tinh, ciing nhu cic ddng phan, ddc biét 1a ddng phan quang hoc, dic biét 1a
mdt hodc nhidu dang co sin trén thi truong. Tén héa hoc dwgc @it cho mét hop chét
c6 nghia 13 it nhit mot hop chét bao gdm tén chung, va néi chung 14 hop chét dugc wu

tién.

Dé sir dung, cac ché phém c6 mit & dang ban san, néu thich hop, duoc pha lodng

theo cach théng thuong, vi du sit dung nudc trong trudng hgp bot cod thé thim uét,
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chit c6 dic c6 thé nhil hoa, chit phén tan va hat phén tan trong nude. Cac san phim &
dang bui, hat dung cho dit hoic dung dich phét tin va phun thudng khéng dugce pha
loding thém véi cac chét tro khac trudc khi st dung. Ty 18 4p dung ciia céc hop chit
theo cong thirc I yéu ciu thay ddi theo cac diéu kién bén ngoai, chang han nhu nhiét
d6, dd Am, ban chét cta thudc diét c6 dugc sir dung va nhitng thir trong tu. N6 c6 thé
thay d6i trong cac giéi han rong, vi du gifta 0,001 va 1,0 kg a.i./ha hoat chit hoic
nhiéu hon, nhung t6t nhét 13 tir 0,005 dén 750 g a.i./ha, dic biét 1a tir 0,005 dén 500 g

a.i./ha.
MO ta chi tiét sang ché

Céc vi du sau day nhim minh hoa cho sang ché va khong nén dugc hi€u Ia han
ché sang ché theo bat ky cach nao. Pham vi ma sy bao hd dugc yéu cau trong sang ché

nay dugc du dinh s€ dugc xac dinh boi cac yéu cau bao ho.

Theo quan diém kinh té va su da dang ctia mét hop chét, ching t6i wu tién tong
hop mot ) hop chét, mot ph?m duoc liét ké trong Bang 1-2. CAu trac va thong tin cta
mdt hop chit nhit dinh dugc néu trong Bang 1-3. Cac hop chét trong Bang 1-2 dugc
liét k& d8 tiép tuc giai thich sang ché, trir bat ky gidi han nao cla sang ché. Pi tuong
ctia sang ché khong nén dugc nhitng ngudi cé hiéu biét trung binh trong linh vuc nay

hidu 13 chi gi6i han trong cic hop chét sau.

Béang 1: Céu truc cua cac hop chit (Cau hinh R)

%
c” N7 o)ﬁ(O\H
0

32/102

I
S6 A B C Q Y
-1 F F F ) B NH,
S
12 | _cl Cl Cl CH; NH,
13 | «a Cl H @ B NH,
7
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1-4 cl cl F ;© NH,
1-5 Cl Cl CH; CHs NH,
16 | cl Cl CF; f| o NH;
=
-7 | CHs CH; F CH; NH;
1-8 Et Et CF; CH; NH,
19 %J\ cl H CH; NH,
1-10 | -$< Cl Cl CH3 NH,
1-11 F EJ\ CFs CH; NH,
Br Br F CH; NH,
; i i H CH; NH,
S ~
1-14 | m~_- <] F ‘f@ NH,
/
1-15 | CFs Cl CH; NH,
1-16 | I CF H *§| N NH;
/
1-17 cl cl I CH NH,
18 |« N Br SO NH;
1-19 CH; CH; CHs CH; NH;,
1-20 cl CH; F CH; NH,
1-21 cl CH;s CHs NH,
1-22 Cl - F CH; NH,
1-23 F F CFs CHs NH,
124 | CHs -+ F CH; NH,
1-25 cl CH;s Br CH; NH,
1-26 cl cl CH; NH,
1-27 cl cl Et NH,
1-28 Cl Cl F NS NH;
1-2 cl J\ NH
9 cl F 5 2
1-30 Cl Cl F -+ NH,
1-31 cl cl F o NH,
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1-32 Cl Cl F A0S NH;
No)
133 | cl F O NH,
1-34 Cl Cl F ¥ NH»
1-35 cl Cl F = NH;
1-36 cl Cl F F NH,
1-37 cl cl F cl NH,
1-38 cl Cl F Br NH,
1-39 cl Cl F 2l NH;
1-40 Cl Cl F %NE NH:
1 1 1.
1-41 C C F NH.
F ’
1-42 Cl Cl F T oa NH
1-43 Cl cl F CF3 NH,
1-44 Cl Cl F X CF, NH,
1-45 Cl Cl F CN NH,
1-46 cl Cl F NG NH,
1-47 Cl Cl F NH, NH,
148 |l cl F \;V,\',\ NH,
1-49 Cl Cl F %S~ NH,
1-50 Cl Cl F 2™ OH NH:
1-51 Cl Cl F NO; NH,
1-52 Cl Cl F 2O~ NH,
1-53 Cl Cl F X0 NH,
(e}
1-54 cl Cl F “ /IL;\ NH,
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1-55 | Cl cl F * B NH,
P
1-56 Cl Cl F ;s’@ NH,
W
O
157 |« cl F JT\/) NH;
S
158 | ¢l cl F ;LEN) NH;
)
159 | I cl F {J—N NH;
1-60 cl Cl F (/\/K NH,
N—N
/
e
1-61 cl cl F N-N NH,
F~<F
;s‘
1-62 | Cl cl F O NH,
CF;
};‘ Cl
1-63 cl cl F \C( NH,
1-64 Cl Cl F _§©O/ NH,
165 |« cl F 3 NH,
T
1-66 Cl Cl F » NH,
N
NN
167 | cl F l /)N NH,
N
1 I N
1-68 C c F CH; AN
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169 | < cl F ‘f@ N
0]
170 | cl cl F CH; M
H
171 |l cl F CH; = pf’i
\_o
0] //
172 | Cl P CH; N
HN Vo
H
173 | cl F CH; ;@1%@

Bang 2: CAu triic clia cac din xuat (Cau hinh R)

Y
C N7 OJ\H/X‘M
o

I-1

6 | A | B C Q X Y Mu6i/M
21 | c| a | F A ~N | © NH, mubi natri

%
222 | Cl | F CH; S NH, mudi canxi
23 | Cl | cl F CH; 8) NH, mudi amoni
2-4 Cl Cl F CHs S NH, muéi amoni tetrametyl
2-5 Cl Cl F Et 0 NH; mudi amoni benzyltrimetyl
26 | c1| c | F ‘e"@ 0 NH, muéi amin cholin
27 [ Cl | c F CH; 0 NH, mudi dimetylamin
2-8 Cl Cl F JJO 0 NH; mudi monoisopropylamin
2-9 Cl Cl F Et S NH, mudi benzylamin
2-10 | Cl Cl F Et 0 NH, mudi monoetanolamin
2211 | Ccl | ¢ | F :r“@ 0 NH, mubi diglycolamin
2-12 | Cl | «cl F Et S NH, muodi diallylamin
2-13 | Cl Cl F _ | X ) NH> mudi xyclododexylamin

%
2-14 | Cl Cl F CH; 0 NH, muodi dimetylmonoetanolamin
2-15 | C Cl F 0 NH, muobi dietylentriamin
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A
=
. mubi
216 | Cl cl F ﬁ@ o NH, dimetylaminopropylamin
2-17 | Cl Cl F CH; S NH, » mudi 1,2-propyldiamin
2-18 | Cl Cl F Et S NH; mudi trietylentetramin
mudi
2-19 | Cl Cl F N O NH; N,N-bis [aminqpropyl]metyla
min
220 | Cl Cl F ELJ\ S NH; mubi 2-metylthiopropylamin
221 | C | «a F -+ o) NH, mudi 2-butoxyetylamin
222 | Cl | Cl F CH; 0 NH, mubi AEPD
223 | Cl | cl F | a~O< | 0 NH, muéi tri(metylol) aminometan
2-24 | Cl Cl F CH; 0 NH, ] mudi morpholin
2-25 | Cl Cl F Et S NH, muoi alpinopropyl morpholin
2-26 | Cl Cl F CH; S NH> mudi Jeff amin D-230
mudi clia
227 | Cl Cl F Et 0 NH; 2,4,6-tri(dimetylaminometyl)
phenol va natri hydroxit
2-28 | Cl | CHs H CH; 0 NH> CH;
2-29 | Cl | CHs F CH3 O NH» CHs
2-30 | Cl Cl H CHs 0) NH» CH;
2-31 | Cl Cl Cl CH; 0) NH; CH3
2-32 | Cl Cl CHs CH; 0 NH CH;
2-33 | C Cl F Et S NH, CH;
2-34 | Cl Cl F Et 0 NH» CH3
2-35 | Cl Cl F EJ\ O NH» CH3
2-36 | Cl Cl F EJ\ S NH: CHs
2-37 | Cl Cl F RN o NH: CH;
2-38 | Cl Cl F - 0 NH, CHs
2-39 | Cl Cl F CF3 0] NH, CH;
2440 | C1 | Cl F X>cF, | O NH, CH;
2441 | Cl Cl F 2 ¢ 0] NH» CH3
2-42 | Cl Cl F > a 0 NH: CH3
2-43 | Cl Cl F 0 NH» CH3
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XOF
F
244 | Cl | C | F I 0 NH, CH;
X
2445 | C1 | Cl F ¥ 0] NH, CH;
2-46 | Cl Cl F = 0 NH, CH;
0
247 | Cl | Cl F M 0 NH; CH;
0~ &
248 | C1 | Cl F =30 0 NH, CHs
249 | C1 | I F *~oq | O NH, CHs
250 | C1 | CI F NO, 0 NH; CH;
251 | €l | cl F F 0 NH, CH;
252 | cl | a F Br 0 NH, CH;
253 | Cl | cI F Cl 0 NH, CH;
254 | Cl | Cl F .y "No” NH, CH;
255 | Cl | cCl F Ny "o’ NH, CH;
256 | CI | CI F NH, 0 NH, CH;
2-57 | C1 | Cl F 25~ o] NH, CH;
258 | Cl | Cl F 2O~ 0 NH, CH3
259 | ¢l | a | F | 4 A |oO NH, CH;
260 | Cl | CI F Ne ¥ | O NH;, CH;
261 | Cl | CI F CN 0 NH, CH;
262 | cl | ¢l | F s ™~ | o NH, CH;
4
263 | Cl | Cl F | % N | o NH, CH;
¥
264 | Cl | Cl Folg /Q;\ 0 NH; CH;
¥_s
2-65 | Cl | Cl F @ o) NH, CH;
266 | Cl | CI F 0 NH, CH;
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‘@‘TS

267 | c | a F Nj) 0 NH, CH,
Cl

< N
268 | C1 | F LN 0 NH, CH;

F
269 | Cl | I F CH; 0 NH, CH,
2270 | C1 | F CH; S NH, CH,
2771 | €1 | F CH; 0 NH, Et
2272 | ¢l | cl F CH, S NH, Et
2273 | c1 | ¢l F CH; 0 NH, N
2-74 | C1 | Cl F CH; S NH; NN
2275 | ¢l | ¢l F CH; 0 NH, H_&J\
276 | ¢l | cl F CH; S NH, 5{
2-77 | Cl Cl F CH; 0 NH, e
2-78 | Cl | Cl F CH; S NH, S~
279 | ¢ | ca F CH; 0 NH, fJ\
280 | C1 | 1 F CH; S NH, R ;;J\
281 | ¢l | ¢ | F CH: 0 NH, i
282 | ¢l | ¢l F CH; S NH, ?‘éj/\
2-83 | C1 | cl F CH; o) NH, \\/
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284 | Cl | cl CH S NH; *’K
285 | € | a CH; o) NH, PN
286 | Cl | cl CH; S NH, TN
287 | ¢ | «a CH; 0 NH, ¥ /k/
288 | ¢l | ¢l CH; s NH, & P
2-89 | Cl | CI CH; 0 NH, \f/\(
290 | Cl | CI CH; S NH, \f/\(
291 | ¢l | ¢l CH, | O NH, sk
2020 | ¢ | «a CH; S NH, s ke
293 | Cl | c CH, 0 NH, ﬂ/\/
294 | Cl | ¢l CH; S NH; ‘@‘r\/
295 | C1 | cl CH, ) NH, \,ﬁfk
296 | ¢l | «a CH; S NH, \g‘)/k
297 | ¢ | a CH, 0 NH; };(\
298 | CI | Cl CH, S NH,
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T

299 | ¢l | a CH; 0 NH, ;lm/

[
2-100| €1 | cI CH; S NH, qu

[
2-101| €1 | ¢l CH; 0 NH; Eo~~
2-102| Cl | Cl CH; S NH; F~~
2-103 | ¢l | c1 CH; ) NH, v /k/\
2-104 | €1 | c1 CHs S NH, v J\/\
2-105| €1 | cl CH; 0 NH, ?“V\\/\
2106 | ¢l | c1 CH; S NH, };/\’/\
2107| ¢l | a CH; | O NH, U
2-108 | €1 | c1 CH; S NH, & WL
2109 ¢l | a CH; 0 NH, . \(\
2-110| ¢l | «a CH; S NH, . \(\
2-111| ¢l | «a CH; 0 NH; %\{/\
2-112| €l | Cl CH; S NH;
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2113 | ¢ | «a CH; 0 NH, \ﬁ/\A
2-114| c1 | al CH S NH, ‘ﬁ/\A
2-115| €1 | CI CH, 0 NH; ;w
2-116| ¢l | cI CH; S NH; ;\A
2117| ¢ | ¢l CHs o) NH ;%J<A
2-118| ¢ | al CHs S NH, %J</\
2-119| €1 | cl CH; 0 NH, %Jg/
2120 ¢l | «al CH; S NH, 5 Jg/
2-121| ¢l | <l CH; 0 NH; RN PR
2-122| C1 | <l CHs S NH; RN PN
2-123| ¢l | ¢l CHs 0 NH, f%”j/\/\
2124 | € | ¢l CHs S NH, %W
2-125| c1 | a CH; 0 NH, )ix/LA
2126 | ¢ | c CH; | S NH; RPN
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2-127| ¢ | a CH; 0 NH, ,g«/\/k
2-128| ¢l | al CH S NH; ;%M/k
2-129| ¢l | cl CHs ) NH, }1\/@
2-130| ¢l | cl CHs S NH, k\/@
2-131| ¢ | «a CH; ) NH; NN
2-132| ¢l | a CH; S NH, NN
2-133| ¢ | «a CH; 0 NH, AN
2-134| Cl | Cl CH; S NH, AN
2-135| Cl | CI CH; 0 NH; %\)</
2-136 | Cl | Cl CH; S NH; %\/k/
2137| ¢ | «a CHi | O NH, s
2-138 | € | a CH; S NH, :‘&W
2-139| ¢ | a CH; 0 NH, k\h
2-140| C1 | cl CH; S NH, k\(\/
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2-141| Cl | Cl CH; 0 NH; }1)\/\/\
2-142| Cl | ¢l CH; S NH, 72;\/\/\
2-143| ¢ | ¢l CH; 0 NH; ;\/\/
2-144 | Cl | Cl CHs S NH; ;\/\/
2-145| C1 | «cl CH; 0] NH, ,gf/\
2-146 | Cl | cl CH; S NH: %C\
2-147| Cl | Cl CHs 0 NH; D/i(
2-148| Cl | Cl CH; S NH; ;g/
2-149| ¢l | ¢l CH 0 NH. ;</\
2150 | ¢ | a CH: | 8 NH; ;</\
2151 Cl | Cl CH; 0 NH; ,2J</K
2-152| Cl | CI CH; S NH; 3J</k
2-153| Cl | Cl CH; 0 NH;

/1J</\/
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2-154| ¢l | CH; S NH, /EJ</\/
2155 | €1 | i CH; 0 NH» F~o~~
2-156 | €1 | I CH; S NH, SN NN
2-157| C1 | Cl CH; | O NH, :“NK\/\
2-158 | ¢l | «cl CH; S NH, ;?Ji/v
2-159| ¢l | cl CH; 0 NH, \;M)\
2-160 | ¢C1 | c1 CH; S NH, . ;M
2-161 | Cl Cl CH; 0 NH, 2
2-162 Cl Cl CH; S NH, /‘ei\/i\r\
2-163 | Cl | cCl CH; 0 NH, ‘ﬁAM
2-164 | C1 | I CH; S NH, ‘5M
2-165| C1 | cl CH; o) NH, HW

%
2-166 | Cl | Cl CH; S NH, S\N

ks
2-167 | Cl1 Cl CH; O NH;
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JL
21168 | ¢c1 | CH; S NH, ;()\
2169 | ¢l | cl CH; 0 NH, ?K
2170 | ¢1 | al CH; S NH; D%/

~ |
2171 ¢ | ¢ CH; 0 NH, %K(
2172 | | «a CHs S NH, 32(
2-173 | ¢1 | ¢l CH; 0 NH, %
2174 | a | «a CH; S NH, %
2-175 | Cl Cl CH3 0 NH» RN PN
2-176 | Cl Cl CH; S NH, S N P O
21771 @ | «a CH; 0 NH, }‘ﬁ/\/\/\
2178 | ¢l | a CH; S NH; }LLY\/\/\
2-180 | ¢1 | c1 CH; S NH; zx)\/V\
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2181 | ¢ | a CH: | O NH, AN
2182 ¢ | a CH; s NH, AT
2183 | C1 | «a CH; 0 NH, H\/\/\
&
2184 | Cl | «al CH; S NH, H\/\A
%
2-185| Cl | CI CH; ) NH, I/Y
2-187| Cl | Cl CH; 0 NH, /j\/k
X
2188 | Cl | Cl CH; S NH, /j\/k
X
2189 | Cl | clI CH: | O NH; /?S\/
2190 ¢l | cl CH; S NH;, /?F\/
291 ¢ | a CHj3 0 NH; >I\
N
2-192| C1 | cl CH; S NH, >I\
N
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2193 | ¢ | a CH; 0 NH, \1)\/\
2194 1 | a CHs S NH; \l/k/\
W]W

2-195 Cl Cl CH; (0] NH; ‘f\/\/\/\/\/
2-196 | Cl Cl CH3 S NH; P N U e
2197 | a1 | a CHs 0 NH, }LW
2198 | ¢l | cl CH; S NH, :ﬁlﬂ/\/\/\
2199 | ¢l | a CH, 0 NH, }%N)\)\/\
2-200| Cl | CI CHj S NH; }%M\
2201 c | a CH, 0 NH, /EW
2202| ¢ | a CH; S NH, A\)\/\(\
2203 ¢ | a CH; 0 NH, g\/\A

X
2204 €1 | @ CH; S NH» gv\/\

K
2205| Cl | cl CH; 0 NH, LH/
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2206| 1 | a | F CH; S NH; I)W/
2207 Cl | Cl | F CH; 0 NH, w
X
2208 | Cl | CI | F CH; S NH, w
X
2200 1 | ¢ | F CH, | O NH, /EJ«Q/
2210 Cl | Cl | F CH; S NH, X
2211 Cl | €l | F CH; 0 NH; >I<
N
2212| €l | cl F CH; S NH; >:|i<
i
2213| ¢l | ¢ | F CH: | O NH, \l/kﬁ\
o
2214 Cl | Cl | F CH; | S NH; \U\ﬁ\
o
2215| cl | ¢ | F CH; 0 NH, NN N N
2216| Cl | Cl | F CH; S NH; NN NN
2217 a | a | F CH, | O NH, S
2218 Cl | € | F CH; S NH, ELY\/\/\/\
2219 Cl | Cl | F CH; 0 NH,
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/"Z‘_/\/k)\/\/
22220 ¢ | ¢l CH; S NH; }1\)\/&/\/
2-221 Cl Cl CH; @] NH, ;’{\)\/ﬁ)\
22221 ¢ | a CH; S NH, /‘*HM
22223 | ¢l | cl CH; 0 NH, g |
}LL)\/\/\
22224 | ¢ | ¢l CH; S NH, &/\/L
-
22225 ¢l | ¢l CH;s 0 NH, Qi/g/
22226 | ¢l | ¢l CH; S NH, gi/g/
22227 ¢ | a CH; 0 NH /\’i)<
2
22228 | ¢l | al CH; S NH, /fk
&
2-229 | Cl Cl CHs 0 NH, réﬂ
2230 | CI | CI CH; S NH,
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2-2311 Cl Cl F CH; 0) NH» > <
i

2-232 | Cl Cl F CH; S NH» > <
-

2233| ¢l | C | F CH, | O NH, %
~

2234| ¢l | c | F CH; s NH, M
i

2-235 | Cl Cl F CH; 6) NH, N NN

2-236 | Cl Cl F CH3 S NH, R N N NN

237 a | a | F CH, 0 NH, }‘LY\/\/\/\/

22381 c1 | c | F CH, S NH, }%W

2239 Cl | Cl | F CHs ¢ NH, :atxJ\/kJ\/

2240 Cl | Cl | F CH; S NH, /HM

2241 ¢ | F CH; 0 NH, e

2242 € | F CH; S NH, ks
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2243 a1 | a CHs 0 NH; %/\/k
&
2044 | a1 | a CH; S NH, %/\/k
.5
2245 c1 | @ CH, 0 NH,
&

l

2246 | ¢l | cl CH, S NH,
2
22471 €1 | al CH; ) NH, W
2243 | a1 | a CHs S NH, /W\IM/\/\/
2249 | c1 | CH; 0 NH, %
2250 | Cl | cl CH; S NH; //g>
\

2251 ¢ | a CH; 0 NH» > <

e
2252| a1 | a CH; S NH, > <

B
2253 | Cl | cl CH; 0 NH, \M

-
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2254 ¢l | ¢ | F CH; S NH, %
o
2255 | €1 | cl F CH; 0 NH, % (CH2)17CHs
2256 | Cl | cl F CH, S NH, % (CH2)17CHs
CH CH(CH
2257l ao | a | F CH; ) NH, }1\(( 2112CH(CH3).
H H
22258 | Cl | Cl F CH; S NH, }“\((C 2)12CH(CHs),
2259 | ¢l | cl F CH; 0 NH, %
“2 ~(CH2)13CH3
22260 ¢c1 | cl F CH; S NH, I
-2 (CH2)13CH3
22261 | ¢l | cl F CH; 0 NH, \ 1 /
T (CHp)7CH3
2262 ¢l | c F CH; S NH, i
T™ (CHp);CH3
2263 | CI | Cl F CH; 0 NH; -4
2264 | Cl Cl F CHs 0] NH, ?ﬁ
2265 c1 | a | F CH; 0 NH, \*}D
N
22266 | Cl | cl F CH; S NH,
2-267 | Cl Cl F CH; 0 NH, wi_CN
2268 | CI | Cl F CH; 0 NH, +_NO2
2269 | Cl | Cl F CH; 0 NH, 20
2-270 | Cl Cl CH3; CH; (6] NH, \;é\/\o/
2271 Cl | Cl | F CH; 0 NH; AN O
2272 | Cl | Cl F CH; S NH, N0
2273 | CI | Cl F CH; 0 NH, S~
2274 Cl | c | F CH; S NH, w7
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2-275 | Cl Cl F CH3 ¢} NH, S
2-276 | Cl Cl F CH; 0 NH, B E
2277 €l | F CH; 0 NH, $eal
2278 | Cl | cl F CH; 0 NH, Eo~p,
222791 €l | Cl F CH 0 NH 1
- 3 2 \rf;f \/I\F
2280 | Cl | ¢l F CH; 0 NH, N CFs
22281 Cl | 1 F CH; 0 NH, % CF,
TF
2282| €l | Cl | F CH; 0 NH; ;;%CFS
2283 c1 | € | F CH; 0 NH, \;\/\T/
2284 | Cl | Cl F CH; 0 NH; ¥ NH,
2-285] Cl | 1 F CH; 0 NH, S
Cl
2-286 | Cl Cl F CH; o NH, \;J\(C'
Cl
~ _N
2087 ¢ | o | F CH; 0 NH, L S
o/\/
22288 | Cl | Cl F CH; 0 NH; ;;%O
(0]
2289 €l | € | F CH; 0 NH, s A
1
(@]
2290 | Cl1 | Cl F CH; S NH, s A
/
2-291| Cl | cl F CH; 0 NH, 0 b
2292 | €1 | Cl F CH; 0 NH, . ,N/J\
0]
_§_§_
22293 | Cl | «cl F CH; 0] NH, i
(@]
2294 | Cl | Cl F CH; 0 NH, v Ao~
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(0]
2295 | ¢l | ¢l CH; 0 NH, ‘ﬁ/lko/
~s _O0_ 0
22296 | ¢1 | «al CH; o) NH, ¥ T Wof h
~ é_é (o)
2-297 | Cl Cl CH; o) NH, U
(o]
22208 | ¢l | cI CH; o) NH, ?/Q
2299 | ¢l | ¢l CH; 0 NH, f@
2NN
2300 ¢l | cl CH; 0 NH, |
/
2301 | c1 | cl CH; S NH» }‘m
A
2302 | ¢ | cl CH; 0 NH, ?MQ
2-303 | Cl Cl CH; S NH, R /Q
2304 | ¢l | cl CH; 0 NH, \;/Q\
2:305| ¢l | cl CH; S NH; \;/Q
22306 | €l | cl CH; 0 NH, ﬁ
o
2307 Cl | cCl CH; S NH; ?VQ/
2308 | ¢l | cl CH; 0 NH» B ;
F
2309 ¢l | cl CH; S NH; B ;
F
2310 ¢l | al CH; | O NH; \J‘s\/©\
F
2311 ¢l | c CH; | S NH, . es&@\
F
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F
2312| c1 | ¢l CH; | O NH, ;/Cf
F
2313 a | a CH; S NH, \;/Q
23141 ¢l | 1 CH;, 0 NH, ?*‘J?
Cl
2315 ¢l | cl CH; S NH, ?’/?
Cl
2316 | Cl | Cl CH; 0 NH; 5\/©LC|
2-317 | Cl Cl CH; S NH, ; |
Cl
Cl
2318 Cl | cl CH; 0 NH, ‘:‘/@
Cl
2319| ¢l | c CH; s NH, /@
#
2320 ¢ | cl CH» 0 NH; ;sy@
Br
2321 a | cl CHs S NH, \*fv;
Br
2322 ¢ | a CH; 0 NH, yV@\
Br
2323 | ¢ | a CH; S NH; \:‘¢©\
Br
Br
2324 | ¢l |« CHs | O NH; \/@
Br
2325 | ¢l | cl CH; | S NH; \/@
/
2326 cl | cl Et 0 NH: %LL/—@*O
2327| a1 | a CH; 0 NH» bae ;
CF3
2328 | ¢ | cl CH; S NH, ¥ ;
CFs3
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2329 Cl | a | F CH; 0 NH; £¢©\CF

2330 Cl | Cl F CH; S NH; :fi/@\CF

CF3
2331| | ¢ | F CHs 0 NH, \;/Q

CF3
2332 Cl | Cl | F CH; S NH, \;/g

2333 Ccl | ¢c | F CH; 0 NH, ¥
CN
a
2334 | ¢ | ¢ | F CHs S NH, LY
CN

2-335 | Cl Cl F CHs 0] NH: :\X‘JQ\CN

2-336 | Cl Cl F CHs S NH; ?/O\CN

2337| Cl | Cl | F CH; 0 NH; £ A

CN
2-338| 1 | c1 F CH; S NH, ~;ﬁ

F
2-339 | Cl Cl F CH; S NH;

2-340 | Cl Cl F CH3 0O NH> \g‘

2341 ¢ | ¢ | F CH; 0 NH» O
=

2342 Cl | Cl F CH; 0 NH, VPN |
N

7z

2-343| C1 | Cl F CH; S NH; VPN |
N

Z N

2344 | Cl | Cl F CH;s 0 NH; |
YN
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2-345 | Cl Cl F CHs S NH,

4
2346| Cl | Cl | F CH; 0 NH; ¥ ﬁ

=
2347 Cl | C | F CH; S NH, \ f&@"

0
2348| c1 | ¢ | F ci; | o NH, y JQ
2349 | €1 | a | F cH; | o NH; y ge:

SN
2350| ¢ | ¢ | F cl: | o NH, * JQ
2351 ¢l | ¢ | F CH, | O NH; y wCS

A
2-352 | Cl Cl F CH3 0] NH, e
NN

\N’N
23531 ¢ | ¢ | F c, | o NH, O

=N
2354 | Cl | Cl F CH; 0 NH, £ AN

2-355 | Cl Cl F CH; 0 NH; 5 ;

2356 c1 | ¢ | F CH; 0 NH, ?UN\

}é Cl
23571 a1 | a | F CH; S NH, O

2358 ¢ | a | F CHy | S NH, —ng/

N
2359 ¢ | c | F CH; 0 NH, O\
CF3

2360 | Cl | Cl F CH; S NH, \;@k
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23611 ¢l | ¢ | F CH; 0 NH, &
TR
2362 | ¢l | cl F CH3 0 NH, »
N
o
2-363 | Cl Cl F CH; S NH, |\
N/
{
2364| Cl | Cl | F CH; 0 NH; N
/
X
/
N-N
2365 | ¢l | 1 F CH; S NH, »
%
O
2366 ¢l | a1 | F CH, 0 NH, .}LJI/\/}
S
2:367| Cl | Cl F CH; 0 NH, D
o
2368 | C1 | cl F CHj S NH; i | N
)
/
N
2360 ¢l | c | F CH, 0 NH, I ?
i
2370 | ¢1 | <l F CH; 0 NH, 200
[6)
23711 ¢ | a | F CH; 0 NH; £ T)ko“
NH,
(e}
2372 | ¢ | ¢l F CH; 0 NH, o
“Boc
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¥ TNH2
2373 ¢l | ¢ | F CH; S NH, 5
}V‘T(O\/
2374 ¢l | ¢ | F CH; 0 NH, 5
2375| | a | F CH; | © SN CH;
2376 c1 | c | F CH; S N CH;
[e]
23770 ¢l | ¢ | F CHs | O Mk CH;
H_
2378 €1 | ¢ | F CH; 0 = ur"’ CH;
\_0
(0]
2379| ¢ | ¢l | F CH; 0 CH,
HN‘: -
2380 | Cl | cl | F CH; 0 xﬂy@ CHs
(0]
2381 ¢l | ¢ | F CH; 0 CHs
HN Vo
2-382 | Cl Cl F NS 0 NH, Et
2383 | Cl | Cl F - 0 NH; Et
2384 | Cl | ¢l | F Et 0 NH, EJ\
\é;‘
2385 cl | c | F S NH, CHs
. _N
238 | 1 | c1 | CHs CH; 0 NH; 0 S
CF3
- mha O
2387 ¢l | a | F CH; 0 i 2 CHs
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Béng 3. Dit liéu "HNMR ctia cic hop chét

No, THNMR
12 'H NMR (500 MHz, DMSO-ds) 8 12,33 (s, 1H), 7,07 (s, 2H), 5,15 (q, J= 7,0 Hz, 1H), 1,50 (d, J =
7,0Hz, 3H),
14 'H NMR (500 MHz, Cloroform-d) & 7,63 — 7,61 (n;, 2H), 7,45 - 7,38 (m, 3H), 6,13 (s, 1H), 5,18 (s,
2H
1-26 'H NMR (500 MHz, DMSO-dg) & 12,96 (s, 1}11_%, 6:,)’91_?)(& 2H), 5,06 (q, J=7,0 Hz, 1H), 1,50 (d, J=7,0
Z,

127 'H NMR (500 MHz, DMSO-ds) 6 6,82 (s, 2H), 4,18 (dd, J= 11,0, 2,0 Hz, 1H), 2,05 — 2,27 (m, 2H),
0,93 (t, /= 8,0 Hz, 3H),

1-71 'H NMR (500 MHz, DMSO-ds) 8 12,42 (s, 1H), 8,21 (d, J = 2,5 Hz, 1H), 7,76 (t, J = 5,5 Hz, 1H), 7,21

- 7,11 (m, 2H), 5,15 (q, /= 7,0 Hz, 1H), 4,98 (d, J = 5,5 Hz, 2H), 1,50 (d, /= 7,0Hz, 3H),
298 'H NMR (500 MHz, DMSO-ds) & 7,53 (s, 1H), 6,36 (s, 2H), 4,63 (q, J= 7,0 Hz, 1H), 3,72 (s, 3H),
2,08 (s, 3H), 1,50 (d, J= 7,0 Hz, 3H),

929 'H NMR (500 MHz, DMSO-ds) & 6,36 (s, 2H), 4,66 (q, J = 7,0 Hz, 1H), 3,72 (s, 3H), 2,08 (s, 3H),
1,51 (d, J=17,0 Hz, 3H),

230 '"H NMR (500 MHz, DMSO-ds) 8 7,61 (s, 1H), 6,80 (s, 2H), 4,63 (q, J= 7,0 Hz, 1H), 3,72 (s, 3H),
1,51 (d, J=7,0Hz, 3H),

93] 'H NMR (500 MHz, DMSO-ds) & 6,81 (s, 2H), 4,66 (g, J = 7,0 Hz, 1H), 3,72 (s, 3H), 1,52 (d, J=17,0

Hz, 3H),

932 'H NMR (500 MHz, DMSO-ds) 8 6,81 (s, 2H), 4,65 (q, J= 7,0 Hz, 1H), 3,72 (s, 3H), 2,53 (s, 3H),
1,51 (d,J=7,0Hz, 3H),

933 "H NMR (500 MHz, DMSO-ds) 6 6,79 (s, 2H), 4,74 (dd, J= 10,0, 2,5 Hz, 1H), 2,31 (s, 3H), 1,84 (dtd,

J=38,0,4,0,2,0 Hz, 1H), 1,74 — 1,84 (m, 1H), 0,89 (t, J= 8,0 Hz, 3H),
934 'H NMR (500 MHz, DMSO-d) & 7,04 (s, 2H), 5,00-5,03 (m, 1H), 3,66 (s, 3H), 1,84-1,94 (m, 2H),
0,96-1,0 (m, 3H),
935 "H NMR (500 MHz, Cloroform-d) § 5,14 (s, 2H), 4,97 (d, J = 4,5Hz, 1H), 3,75 (s, 3H), 2,31-2,37 (m,
1H), 1,09 (dd, J=17,0, 2,0 Hz, 6H),
236 "H NMR (500 MHz, DMSO-ds) & 6,79 (s, 2H), 4,83 (d, J = 7,0 Hz, 1H), 2,31 (s, 3H), 2,27 (dt, J=
13,5, 7,0 Hz, 1H), 0,88 (dd, J= 25,0, 7,0 Hz, 6H),
237 "H NMR (500 MHz, DMSO-ds) 3 6,80 (s, 2H), 4,32 (dd, /= 11,0, 1,0 Hz, 1H), 3,72 (s, 3H), 1,81 -
1,92 (m, 1H), 1,54 — 1,69 (m, 2H), 1,35 — 1,49 (m, 1H), 0,77 — 0,85 (m, 3H),
.38 "H NMR (500 MHz, DMSO-ds) 6 6,77 (s, 2H), 4,63 (d, J= 7,0 Hz, 1H), 3,72 (s, 3H), 0,79-0,86 (m,

1H), 0,37 — 0,49 (m, 2H), 0,28-0,33 (m, 2H),

2-39 TH NMR (500 MHz, Cloroform-d) 5 5,05 (q, J = 7,0 Hz, 1H), 4,44 (s, 2H), 3,85 (s, 3H),

TH NMR (500 MHz, Cloroform-d) § 4,52 (dd, J = 11,0, 2,0 Hz, 1H), 4,44 (s, 2H), 3,85 (s, 3H),

2-40 2,77-2,87 (m, 1H), 2,65-2,73 (m, 1H),
041 H NMR (500 MHz, Cloroform-d) § 4,74 (t, J = 7,0 Hz, 1H), 4,44 (s, 2H), 4,35 (dd, J = 12,5, 7,0 Hz,
1H), 4,00 (dd, J = 12,5, 7,0 Hz, 1H), 3,85 (s, 3H),
042 'H NMR (500 MHz, DMSO-ds) & 6,80 (s, 2H), 4,58-4,61 (m, 1H), 3,78 3,86 (m, 1H), 3,72 (s, 3H),
3,63-3,69 (m, 1H), 2,24-2,29 (m, 1H), 2,07-2,13 (m, 1H),
243 'H NMR (500 MHz, DMSO-ds) § 6,80 (s, 2H), 5,16— 5,25 (m, 1H), 5,11 (dd, J = 10,5, 5,0 Hz, 1H),
4,83 — 4,92 (m, 1H), 4,75 — 4,85 (m, 1H), 3,72 (s, 3H),
944 'H NMR (500 MHz, DMSO-ds) § 6,80 (s, 2H), ;3;)9 (d, J=17,0 Hz, 1H), 5,16-5,25 (m, 1H), 3,72 (s,
545 TH NMR (500 MHz, Cloroform-d) & 6,12-6,19 (m, 1H), 5,43 — 5,45 (m, 1H), 5,32-5,37 (m, 1H),
5,15-5,21 (m, 1H), 4,45 (s, 2H), 3,70 (s, 3H),

»a¢ | HNMR (500 MHz, DMSO-ds) 5 6,80 (s, 2H), (5637 ng J=3,0 Hz, 1H), 3,68 (d, J=3,0 Hz, 1H), 3,65
S, >

2-47 TH NMR (500 MHz, DMSO-ds) 5 7,18 (s, 2H), 5,80 (s, 1H), 3,76 (s, 6H),

5ag | 'HNMR (500 MHz, DMSO-de) 5 9,95 (d, J = 6(,0 13-113) 1H), 6,80 (s, 2H), 5,38 (d, J= 6,0 Hz, 1H), 3,63
S9 L)

549 TH NMR (500 MHz, DMSO-ds) & 6,79 (s, 2H), 4,97 (t, J= 5,5 Hz, 1H), 4,35 (t, J= 7,0 Hz, 1H),

4,21-4,26 (m, 1H), 3,91-3,96 (m, 1H), 3,72 (s, 3H),
2-50 TH NMR (500 MHz, Cloroform-d) § 7,27 (s, 1H), 4,45 (s, 2H), 3,71 (s, 3H),
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2-51 'H NMR (500 MHz, Cloroform-d) 8 6,96 (s, LH), 6,86 (d, /= 47,0 Hz, 1H), 4,45 (s, 2H), 3,74 (s, 3H),

2-52 'H NMR (500 MHz, DMSO-ds) & 6,83 (s, 2H), 6,76 (s, 1H), 3,66 (s, 3H),

2-53 "H NMR (500 MHz, Cloroform-d) § 6,62 (s, 1H), 4,47 (s, 2H), 3,73 (s, 3H),

954 'H NMR (500 MHz, DMSO-ds) 8 7,07 (s, 2H), 5,31-5,33 (m, 1H), 3,85 — 3,89 (m, 1H), 3,72 - 3,77

(m, 1H), 3,66 (s, 3H), 3,34 (s, 3H),

9.55 'H NMR (500 MHz, DMSO-ds) § 6,80 (s, 2H), 4,43 (t, /= 7,0 Hz, 1H), 4,02 (dd, /= 12,5, 7,0 Hz,
1H), 3,87 (dd, J= 12,5, 7,0 Hz, 1H), 3,19 (s, 3H), 2,31 (s, 3H),

2-56 'H NMR (500 MHz, Cloroform-d) § 5,97 (s, 1H), 4,46 (s, 2H), 3,71 (s, 3H), 1,97 (s, 2H),

2-57 TH NMR (500 MHz, Cloroform-d) & 5,80 (s, 1H), 4,44 (s, 2H), 3,71 (s, 3H), 2,23 (s, 3H),

2-58 TH NMR (500 MHz, Cloroform-d) & 6,17 (s, 1H), 4,45 (s, 2H), 3,71 (s, 3H), 3,42 (s, 3H),

9-59 'H NMR (500 MHz, DMSO-ds) & 6,81 (s, 2H), 4,49 (t, J = 7,0 Hz, 1H), 3,72 (s, 3H), 3,14 (dd, J=
12,5, 7,1 Hz, 1H), 2,62 (dd, J= 12,5, 7,0 Hz, 1H), 2,25 (s, 6H),

2-60 'H NMR (500 MHz, Cloroform-d) & 4,91 (t, J= 7,0 Hz, 1H), 4,45 (s, 2H), 3,85 (s, 3H), 3,33-3,37 (m,

1H), 2,95-3,00 (m, 1H),

2-61 "H NMR (500 MHz, Cloroform-d) § 5,76 (s, 1H), 4,45 (s, 2H), 3,75 (s, 3H),

'H NMR (500 MHz, Cloroform-d) & 7,61 — 7,63 (m, 2H), 7,38 — 7,45 (m, 3H), 6,13 (s, 1H), 5,18 (s,

2-62 2H), 3,73 (s, 3H),
963 IH NMR (500 MHz, DMSO-ds) 8 7,33 — 7,40 (m, 2H), 7,20 — 7,28 (m, 2H), 7,15 — 7,23 (m, 1H), 6,76
(s, 2H), 5,22 (t,J= 7,0 Hz, 1H), 3,72 (s, 3H), 3,31 — 2,98 (m, 2H),

564 'H NMR (500 MHz, Cloroform-d) & 7,61 — 7,63 (m, 2H), 7,38 — 7,45 (m, 2H), 6,13 (s, 1H), 5,18 (s,
2H), 3,73 (s, 3H),

965 'H NMR (500 MHz, DMSO-ds) § 7,41 (dd, J=7,5, 1,5 Hz, 1H), 7,17 (dd, J= 7,5, 1,5 Hz, 1H), 7,06 (t,

J=1,5Hz, 1H), 6,82 (s, 2H), 6,22 (s, 1H), 3,66 (s, 3H),

2-67 TH NMR (500 MHz, DMSO-ds) § 7,27 (s, 1H), 6,82 (s, 2H), 6,14 (s, 1H), 3,66 (s, 3H),

2-68 'H NMR (500 MHz, DMSO-ds) & 7,50 (d, J = 8,0 Hz, 1H), 7,23 (s, 2H), 5,81 (s, 1H), 3,67 (s, 3H),

2-69 'H NMR (500 MHz, DMSO-ds) § 7,04 (s, 2H), 5,15 (q, J = 7,0 Hz, 1H), 3,65 (s, 3H), 1,50 (d, J =

7,0Hz, 3H),
2.70 "H NMR (500 MHz, DMSO-dg) & 6,80 (s, 2H)i14,939 H(;l J=17,0Hz, 1H), 2,31 (s, 3H), 1,54 (d, J= 17,0
Z’ 3
271 'H NMR (500 MHz, Cloroform-d) 8 5,24 (q, J= 7,0 Hz, 1H), 5,15 (s, 2H), 4,19 — 4,25 (m, 2H), 1,64
(d, J=1,5Hz, 3H), 1,27 (t,J= 7,5 Hz, 3H),
912 'H NMR (500 MHz, Cloroform-d) & 5,52 (q, J = 7,0 Hz, 1H), 5,19 (s, 2H), 2,84-2,92 (m, 2H), 1,60 (d,
J=17,0Hz, 3H), 1,25 (t,J=7,5 Hz, 3H),
573 TH NMR (500 MHz, Cloroform-d) & 5,25 (g, J = 7,0 Hz, 1H), 5,14 (s, 2H), 4,09 — 4,15 (m, 2H),

1,55-1,68 (m, SH), 0,92 (t, J=7,5 Hz, 3H),

TH NMR (500 MHz, DMSO-d¢) 6 6,80 (s, 2H), 4,97 (q, /= 7,0 Hz, 1H), 3,42 (td, J= 12,5, 3,0 Hz,
2-74 1H), 2,90 (td, J= 12,5, 2,5 Hz, 1H), 1,71-1,86 (m, 1H), 1,54 (d, J= 7,0 Hz, 3H), 1,34-1,44 (m, 1H),
0,98 (t, J = 8,0 Hz, 3H),

'H NMR (500 MHz, DMSO-de) 8 7,03 (s, 2H), 5,03 (q, J = 7,0 Hz, 1H), 4,89-4,94 (m, 1H), 1,49 (d, J

275 =7,0 Hz, 3H), 1,19 (d,J = 6,5 Hz, 3H), 1,14 (d, J = 6,5 Hz, 3H),

576 'H NMR (500 MHz, DMSO-ds) 5 6,80 (s, 2H), 5,00 (g, J = 7,0 Hz, 1H), 3,36 (dq, J = 13,5, 7,0 Hz,
1H), 1,54 (d, J = 7,0Hz, 3H), 1,30 (s, 6H),

577 | HNMR (500 MHz, Cloroform-d) & 5,24 (q, J= 7,0 Hz, 1H), 5,15 (s, 2H), 4,12~ 4,20 (m, 2H), 1,59 -

1,64 (m, 5H), 1,31 — 1,38 (m, 2H), 0,89 — 0,93 (m, 3H),

TH NMR (500 MHz, DMSO-ds) 8 6,80 (s, 2H), 4,99 (q, J = 7,0 Hz, 1H), 3,29 (td, J = 12,5, 3,5 Hz,
278 | 1H), 3,04 (td, J= 12,5, 2,5 Hz, 1H), 1,62 — 1,75 (m, 1H), 1,44 — 1,57 (m, 4H), 1,33-1,41 (m, 1H), 1,14
— 1,27 (m, 1H), 0,92 (t, J = 8,0 Hz, 3H),

TH NMR (500 MHz, DMSO-ds) 6 6,80 (s, 2H), 4,67 (g, J = 7,0 Hz, 1H), 4,23 (dd, J = 12,5, 7,0 Hz,
2-79 1H), 3,12 (dd, J= 12,5, 7,0 Hz, 1H), 1,93-2,01 (m, 1H), 1,51 (d, J=7,0 Hz, 3H), 0,88 (d, ]=7,0 Hz,
6H),

'H NMR (500 MHz, DMSO-ds) 8 6,80 (s, 2H), 5,01 (q, /= 7,0 Hz, 1H), 3,56 (dd, /= 12,5, 7,0 Hz,
2-80 1H), 2,89 (dd, J= 12,5, 7,0 Hz, 1H), 1,73 (dp, J= 13,5, 7,0 Hz, 1H), 1,54 (d, /= 7,0 Hz, 3H), 0,92 (dd,
J=25,7,0 Hz, 6H),

og1 | HNMR (500 Mz, Cloroform-d) 8 5,17-5,20 (m, TH), 5,14 (s, 2H), 4,86-4,94 (m, 1H), 1,51-1,66(m,
- 5H), 1,18-1,28 (m, 3H), 0,83-0,95 (m, 3H)

2-82 | 'HNMR (500 MHz, DMSO-de) 8 6,79 (s, 2H), 5,00 (q, J = 7,0 Hz, 1H), 2,88-2,95 (m, 1H), 2,21-2,27
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(m, 1H), 1,51 — 1,62 (m, 4H), 1,32 (d, /= 7,0 Hz, 3H), 0,88 (t, /= 8,0 Hz, 3H),

TH NMR (500 MHz, Cloroform-d) 8 5,14 (s, 2H), 5,09 (q, J = 7,0 Hz, 1H), 1,60 (d, J = 7,0 Hz, 3H),

2-83 1,46 (s, 9H),

+84 | ENMR (500 MHz, DMSO-de) 5 6,80 (s, 2H), 5,01 (q,/ = 7,0 Hz, 1H), 1,53 (d, J = 7,0 Hz, 3H), 1,32
(s, 9H),

25| T NMR (3500 Mz, DMSO-de) 3 6,80 (5, 2H), 4,67 (, = 7.0 Hz, 1H), 4,07~ 397 (m, 1), 3,90 (4

J=12,5,3,0 Hz, 1H), 1,52 (d, J= 7,0 Hz, 3H), 1,32 — 1,13 (m, 6H), 0,90 (t, /= 7,0 Hz, 3H),

H NMR (500 MHz, DMSO-ds) 5 6,80 (s, 2H), 4,97 (q, J = 7,0 Hz, 1H), 3,41 (td, /= 12,5, 3,5 Hz,
2-86 | 1H), 2,89 (td, J= 12,5, 2,5 Hz, 1H), 1,69-1,75 (m, 1H), 1,54 (d, J= 6,5 Hz, 3H), 1,10 — 1,38 (m, 4H),
0,84 — 0,92 (m, 2H), 0,88 (s, 2H),

TH NMR (500 MHz, DMSO-ds) 5 6,30 (s, 2H), 4,67 (q, J = 7,0 Hz, 1H), 4,15 (dd, J= 12,5, 7,0 Hz,
2-87 | 1H),3,67 (dd,J= 12,5, 7,0 Hz, 1H), 1,72 - 1,85 (m, J= 7,0 Hz, 1H), 1,51 (d, J = 7,0 Hz, 3H), 1,23 -
1,35 (m, 1H), 1,07 — 1,20 (m, 1H), 0,83 — 0,92 (m, 6H),

TH NMR (500 MHz, DMSO-ds) 3 6,80 (s, 2H), 5,00 (q, J = 7, Hz, 1H), 3,28 (dd, J= 12,5, 7,0 Hz, 1H),
2-88 2,74 (dd, J= 12,5, 7,0 Hz, 1H), 1,61 — 1,74 (m, 1H), 1,54 (d, J= 7,0 Hz, 3H), 1,28 — 1,41 (m, 1H),
1,08-1,14 (m, 1H), 0,91 (d, J="7,0 Hz, 3H), 0,84 (t, J = 8,0 Hz, 3H),

TH NMR (500 MHz, DMSO-ds) 6 6,30 (s, 2H), 4,67 (q, J =7,0 Hz, 1H), 4,43-4,47 (m, 1H), 3,44-3,50
2-89 (m, 1H), 1,77-1,85 (m, 1H), 1,51 (d, J=7,0 Hz, 3H), 1,42-1,47 (m, 1H), 1,24-1,31 (3, 1H), 0,97
(d,J=7,0 Hz, 6H),

2, 4,2 Hz,
=25,0,6,7

"H NMR (500 MHz, DMSO-de) 6 6,30 (s, 2H), 4,99 (q, J = 6,9 Hz, 1H), 3,51 (td, J = 12,
2-90 | 1H),2,89 (td, J= 12,3, 3,1 Hz, 1H), 1,68 — 1,58 (m, 1H), 1,62 — 1,44 (m, 5H), 0,85 (dd, J
Hz, 6H),

"H NMR (500 MHz, DMSO-ds) & 6,81 (s, 2H), 4,68 (q, J= 7,0 Hz, 1H), 3,50 — 3,61 (m, 2H), 1,53 (d,

291 J=17,0 Hz, 3H), 1,05 (s, 9H),
59y | 'HNMR (500 MHz, DMSO-de) 5 6,80 (s, 2H), 4,99-5,03 (m, 1H), 3,70 (d, J=12,5 Hz, 1H), 2,84 (d, J
=12,5 Hz, 1H), 1,54 (d, J= 7,0 Hz, 3H), 0,86 (s, 9H),
2.03 'H NMR (500 MHz, DMSO-ds) § 6,80 (s, 2H), 4,68 (q,/ = 7,0 Hz, 2H), 1,52 (d, J= 7,0 Hz, 3H), 1,34
— 1,48 (m, 1H), 1,13— 1,25 (m, 5H), 1,03 — 1,16 (m, 1H), 0,81 (t, J= 8,0 Hz, 3H),
504 | 'HNMR (500 MHz, DMSO-dg) 6,79 (s, 2H), 5,02 (q, / = 7,0 Hz, 1H), 3,27-3,34 (m, 1H), 2,15-2,22
(m, 1H), 1,45 — 1,57 (m, 4H), 1,29 (d, J= 7,0 Hz, 3H), 1,02 — 1,23 (m, 2H), 0,79 (t, J = 8,0 Hz, 3H),
205 'H NMR (500 MHz, DMSO-ds) & 6,80 (s, 2H), 4,66-4,75 (m, 2H), 1,92—2,05 (m, J = 7,0 Hz, 1H),
1,52 (d,J=7,0 Hz, 3H), 1,17 (d, J= 7,0 Hz, 3H), 0,79 (d, J=7,0 Hz, 6H),
206 | 'HNMR (500 MHz, DMSO-de) 3 6,80 (s, 2H), 5,00 (q, /= 7,0 Hz, 1H), 3,08-3,13 (m, 1H), 1,73-1,80
(m, 1H), 1,54 (d, J= 7,0 Hz, 3H), 1,34 (d, J = 7,0Hz, 3H), 0,84-0,90 (m, 6H),
597 | HNMR (500 MHz, DMSO-de) 5 6,80 (s, 2H), 4,64- 4,72 (m, 1H), 3,07-3,12 (m, 1H), 1,52 (4, /=7,0
Hz, 3H), 1,25-1,32 (m, 4H), 0,83 (t, J = 8,0 Hz, 6H),
2.98 TH NMR (500 MHz, DMSO-ds) & 6,80 (s, 2H), 4,99-5,03 (m, 1H), 2,89-2,94 (m, 1H), 1,94 —2,08 (m,
2H), 1,54 (d, J=17,0 Hz, 3H), 1,37- 1,45 (m, 2H), 0,82 (t, J = 8,0 Hz, 6H),
2.9 H NMR (500 MHz, DMSO-ds) 3 6,80 (s, 2H), 4,68 (q, J = 7,0Hz, 1H), 1,56-1,63 (m,1H), 1,52 (d,J=
7,0 Hz, 3H), 1,34 — 1,45 (m, 7H), 0,84 (t, J = 8,0 Hz, 3H),
2100 IH NMR (500 MHz, DMSO-ds) & 6,80 (s, 2H), 4,99-5,03 (m, 1H), 2,20-2,27 (m, 1H), 1,44 — 1,56 (m,
4H), 1,35 (s, 3H), 1,30 (s, 3H), 0,82 (t, J= 8,0 Hz, 3H),
5101 | HNMR (500 MHz, DMSO-de) § 6,81 (s, 2H), 4,67 (q, / = 7,0 Hz, 1H), 3,89 4,02 (m, 2H), 1,52 (d,

= 6,5 Hz, 3H), 1,11 — 1,31 (m, 8H), 0,85-0,89 (m, 3H),

TH NMR (500 MHz, DMSO-de) & 6,80 (s, 2H), 5,00 (q, J = 7,0 Hz, 1H), 3,41-3,47(m, 1H), 2,86-2,92
2-102 | (m, 1H), 1,54 — 1,65 (m, 1H), 1,54 (d, J="7,0 Hz, 3H), 1,09 — 1,41 (m, 6H), 1,00 — 1,12 (m, 1H), 0,87
(t,J = 8,0 Hz, 3H),

TH NMR (500 MHz, DMSO-ds) 6 6,30 (s, 2H), 4,67 (q, J = 7,0 Hz, 1H), 4,23 (dd, J = 12,5, 7,00z,
2-103 1H), 3,57 (dd, J = 12,5, 7,0 Hz, 1H), 1,67 - 1,81 (m, 1H), 1,40 — 1,54 (m, 4H), 1,25-1,30 (m, 1H),
1,14-1,22 (m, 1H), 1,00-1,10 (m, 1H), 0,79 — 0,89 (m, 6H),

TH NMR (500 MHz, DMSO-ds) 5 6,80 (s, 2H), 4,99 (q, J = 7,0 Hz, 1H), 3,15-3,19 (m, 1H), 2,82 -
2-104 | 2,90 (m, 1H), 1,63-1,70(m, 1H), 1,49 — 1,60 (m, 4H), 1,35-1,40 (m, 1H), 1,12 — 1,26 (m, 2H), 0,79 —
0,91 (m, 6H),

9-105 'H NMR (500 MHz, DMSO-ds) § 6,81 (s, 2H), 4,67 (q, J= 7,0 Hz, 1H), 4,10 — 4,20 (m, 1H), 3,84 —
3,93 (m, 1H), 1,52 (d, /=7,0 Hz, 3H), 1,23 — 1,39 (m, 4H), 1,09 — 1,20 (m, 1H), 0,83 — 0,92 (m, 6H),

2-106 | 'H NMR (500 MHz, DMSO-de) 5 6,80 (s, 2H), 4,99 (q, J = 7,0 Hz, 1H), 3,50-3,56 (m, 1H), 2,86-2,92
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(m, 1H), 1,85-1,92 (m, 1H), 1,54 (d, J= 7,0 Hz, 3H), 1,19~ 1,46 (m, 3H), 1,08 — 1,20 (m, 1H), 0,81 —
0,88(m, 6H),

TH NMR (500 MHz, DMSO-de) 5 6,30 (s, 2H), 4,68 (q, J = 7,0 Hz, 1H), 4,42-4,48 (m, 1H), 3,49-3,45
2-107 | (m, 1H), 1,53 (dd, J = 16,5, 7,0 Hz, 4H), 1,39 — 1,51 (m, 1H), 1,26-1,33 (m, 1H), 1,16-1,23 (m, 1H),
1,03 — 1,16 (m, 1H), 0,92 (d, J=7,0 Hz, 3H), 0,90 (d, J=7,0 Hz, 3H),

"H NMR (500 MHz, DMSO-ds) 6 6,80 (s, 2H), 4,99 (q, J= 7,0 Hz, 1H), 3,25-3,31 (m, 1H), 2,99-3,04
2-108 (m, 1H), 1,72 - 1,85 (m, 1H),1,48- 1,56 (m, 4H), 1,37-1,46 (m, 1H), 1,14 1,31 (m, 2H),0,88- 0,9 4
(m, 6H),

'H NMR (500 MHz, DMSO-ds) 6 6,81 (s, 2H), 4,64 — 4,78 (m, 1H), 1,52 (d, /= 7,0 Hz, 3H), 1,33 -

2-113 1,47 (m, 4H), 1,05 — 1,26 (m, 6H), 0,88 (t, J = 8,0 Hz, 3H),

'H NMR (500 MHz, DMSO-ds) 6 6,79 (s, 2H), 4,99-5,03 (m, 1H), 3,00 — 3,10 (m, 1H), 2,13 —2,22(m,

2-114 1H), 1,42 - 1,57 (m, 6H), 1,31 (d, J=7,0 Hz, 3H), 1,11 — 1,30 (m, 2H), 0,88 (t, /= 7,5 Hz, 3H),

'H NMR (500 MHz, DMSO-de) 6 6,81 (s, 2H), 4,67 (q, J = 7,0 Hz, 1H), 3,98-4,03 (m, 1H), 3,95 —
2-121 | 3,85 (m, 1H), 1,52 (d, J= 7,0 Hz, 3H), 1,13 - 1,32 (m, 8H), 0,83 — 0,91 (m, 2H), 0,87(t, /= 7,5 Hz,
3H),

TH NMR (500 MHz, DMSO-ds) 5 6,80 (s, 2H), 4,99 (q, J =7,0 Hz, 1H), 3,23 - 3,33 (m, 1H),

2-122 2,96-3,06 (m, 1H), 1,48 — 1,63 (m, 6H), 1,09 — 1,30 (m, 7H), 0,85-,88 (m, 3H),

TH NMR (500 MHz, DMSO-de) 6 6,81 (5, 2H), 4,67 (q, J = 7,0 Hz, 1H), 3,90 4,02 (m, 2H), 1,52 (d, J

2-155 —7.0Hz, 3H), 1,31— 1,43 (m, 1H), 1,16— 1,31 (m, 10H), 1,17 (s, 1H), 0,87 (t, /= 7.5 Hz, 3H),

TH NMR (500 MHz, DMSO-de) & 6,80 (s, 2H), 5,00 (q, J =7,0 Hz, 1H), 3,26 (dd, J = 12,5, 7,0 Hz,
2-156 1H), 2,78 (dd, J = 12,5,7,0 Hz, 1H), 1,36-1,71 (m, 8H), 1,09 — 1,25 (m, 2H), 0,99-1,12 (m, 2H),
0,82-0,90 (m, 6H),

TH NMR (500 MHz, DMSO-de) 3 6,80 (5, 2H), 4,68 (q, J =70 Hz, 1H), 4,14 (dd, J= 12,5, 7,0 Hz,
2-157 | 1H), 3,82 (dd, J= 12,5, 7,0 Hz, 1H), 1,66-1,68 (m, 1H), 1,49 — 1,62 (m, 4H), 1,36 — 1,52 (m, 2H), 1,03
— 1,29(m, 4H), 0,94-0,99 (m, 4H), 0,88 (t, J = 8,0 Hz, 3H),

TH NMR (500 MHz, DMSO-ds) 6 6,80 (s, 2H), 5,00 (q, J = 7,0 Hz, 1H), 3,26 (dd, J= 12,5, 7,0 Hz,
2-158 1H), 2,78 (dd, J= 12,5, 7,0 Hz, 1H), 1,71-1,36(m, 8H), 1,25 — 1,09 (m, 2H), 1,12 — 0,99 (m, 2H),
0,90-0,80 (m, 6H),

TH NMR (500 MHz, DMSO-de) 6 6,81 (s, 2H), 4,67 (q, J = 7,0 Hz, 1H), 3,89 — 4,02 (m, 2H), 1,52 (dd,
2-159 | J=7,0,3,0 Hz, 4H), 1,35 — 1,49 (m, 1H), 1,00 — 1,34 (m, 7H), 0,93 (d, J = 7,0 Hz, 3H), 0,89 (d, J =
7,0 Hz, 3H),

TH NMR (500 MHz, DMSO-ds) 3 6,80 (s, 2H), 4,99 (q, J = 7,0 Hz, 1H), 3,23 — 3,45 (m, 1H), 2,95 —
2-160 | 3,06 (m, 1H), 1,47 — 1,63 (m, 7H), 1,34 — 1,50 (m, 1H), 1,19 — 1,31 (m, 1H), 1,15-1,18 (m, 2H), 1,00 —
1,15 (m, 1H), 0,91 (dd, J = 25,0, 7,0 Hz, 6H),

TH NMR (500 MHz, DMSO-ds) 5 6,81 (s, 2H), 4,68 (qd, J = 7,0, 2,0 Hz, 2H), 1,52 (d, /= 7,0 Hz, 3H),
2-163 1,46 — 1,35 (m, 1H), 1,28 (s, 1H), 1,20 — 1,29 (m, 1H), 1,12 — 1,24 (m, 9H), 1,00 — 1,10 (m, 1H),
0,86-0,88(m, 3H),

TH NMR (500 MHz, DMSO-ds) 5 6,80 (s, 2H), 5,00 (q, J = 7,0 Hz, 1H), 3,09 — 3,20 (m, 1H), 1,68 —
2-164 1,79 (m, 1H), 1,54 (d, J = 6,5 Hz, 3H), 1,32 — 1,45 (m, 2H), 1,29 (d, J = 7,0 Hz, 3H), 1,16-1,19(m,
6H), 1,13 (s, 1H), 0,86-0,88 (m, 3H),

TH NMR (500 MHz, DMSO-ds) 8 6,81 (s, 2H), 4,67 (q, J = 7,0 Hz, 1H), 3,86 —4,04 (m, 2H), 1,52 (d, J

2-175 =7,0 Hz, 3H), 1,12 — 1,31 (m, 14H), 0,86-0,89(m, 3H),
5176 | HNMR (500 MHz, DMSO-ds) 5 6,79 (5, 2H), 4,99 (¢, J = 7.0 Hz, 1H), 3,24 - 3,33 (m, 1H), 2,96~
3,06 (m, 1H), 1,47 — 1,62 (m, 5H), 1,14 — 1,31 (m, 11H), 1,07 — 1,17 (m, 1H), 0,85-0,89 (m, 3H),
5105 | 'HNMR (500 MHz, DMSO-de) 3 6,80 (s, 2H), 4,67 (q, J = 7,0Hz, 1H), 3,89 —4,01 (m, 2H), 1,52 (d, J
=7,0Hz, 3H), 1,08 - 1,33 (m, 16H), 0,84-0,90 (m, 3H),
2196 | 'HNMR (500 MHz, DMSO-ds) 5 6,80 (5, 2H), 4,99 (g, = 7.0 Hz, 1H), 3,23 ~3,33 (m, 1H), 2,96~
3,06 (m, 1H), 1,49 — 1,62 (m, 5H), 1,11 — 1,26 (m, 14H), 0,82 — 0,93 (m, 3H),
215 | HNMR (500 MHz, DMSO-d¢) § 6,81 (s, 2H), 4,67 (q, J = 7,0 Hz, 1H), 3,91-4,01 (m, 2H), 1,52 (d, J
=7,0Hz, 3H), 1,21 — 1,31 (m, 2H), 1,12- 1,24 (m, 16H), 0,83 — 0,91 (m, 3H)
2216 TH NMR (500 MHz, DMSO-ds) § 6,80 (s, 2H), 4,99 (g, J = 7,0 Hz, 1H), 3,23 — 3,33 (m, 1H),
2,96-3,06 (m, 1H), 1,48 — 1,62 (m, SH), 1,11 — 1,27 (m, 16H), 0,82-0,92 (m, 3H),
2935 H NMR (500 MHz, DMSO-ds) 5 6,81 (5, 2H), 4,67 (q, J = 7,0 Hz, 1H), 4,00-4,05 (m, 1H), 3,83 —
3,92 (m, 1H), 1,52 (d, J = 7,0 Hz, 3H), 109 — 1,32 (m, 20H), 0,82 — 0,92 (m, 3H),
2236 TH NMR (500 MHz, DMSO-ds) & 6,80 (s, 2H), 4,99 (q, J = 7,0 Hz, 1H), 3,23 — 3,33 (m, 1H), 2,96

—3,06 (m, 1H), 1,48 1,26 (m, 15H), 0,81 — 0,91 (m, 11H),
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5063 | HNMR (500 MHz, DMSO-de) 8 6,77 (5, 2H), 4,62 (4, J = 7,0 Hz, 1H), 3,32 (p, /= 7,0 Hz, 1H), 1,50
(d, J = 7,0 Hz, 3H), 0,44-0,48 (m, 2H), 0,23 — 0,35 (m, 2H),
5264 | "HNMR (500 MHz, DMSO-ds) 3 6,80 (5, 2H), 4,68 (q, /= 7,0 Hz, 1H), 4,49 (p, J= 7,0 Hz, 1H), 2,09
—2,20 (m, 2H), 1,78 = 1,92 (m, 3H), 1,63 — 1,76 (m, 1H), 1,52 (d, J= 7,0 Hz, 3H),
5265 TH NMR (500 MHz, DMSO-ds) 8 6,80 (s, 2H), 4,87 (p, J = 7,0 Hz, 1H), 4,68 (g, J = 7,0 Hz, 1H),
1,73-1,80 (m, 2H), 1,58-1,67 (m, 2H), 1,42 — 1,56 (m, 6H), 1,40-1,45 (m, 1H),
> 266 | "ELNMR (500 Mz, DMSO-de) 3 6,76 (s, 2H), 4,96 (s, 1H), 2,95 (s, 1H), 1,49~ 1,70 (m, 4H), 1,52 G,
4H), 1,32-1,38 (m, 3H), 1,04-1,09 (m, 2H),
5067 | HNMR (500 MHz, DMSO-d) 5 6,80 (5, 2H), 5,40 (d, /= 12,5 Hz, 1H), 4,89 (d, /= 12,5 Hz, 1H),
4,67 (q,J= 7,0 Hz, 1H), 1,53 (d, J= 7,0 Hz, 3H),
5063 | 'HNMR (500 MHz, DMSO-d) 37,32 (d, J= 12,5 Hz, 1H), 6,80 (s, 2H), 6,29 (d, J = 12,5 Hz, IH),
4,66 (q,J = 17,0 Hz, 1H), 1,56 (d, J= 7,0 Hz, 3H),
5270 | 'HNMR (500 MHz, Cloroform-d) 3 4,49-4,58 (m, 2H), 4,45 (s, 2H), 3,72 - 3,62 (m, 1H), 3,60 - 3,50
(m, 2H), 3,37 (s, 3H), 2,51 (s, 3H), 1,68 (d, J= 7,0 Hz, 3H),
TH NMR (500 MHz, Cloroform-d) 6 4,67 (q, J = 6,5 Hz, 1H), 4,45 (s, 2H), 4,20 - 4,09 (m, 2H), 3,38 -
2271 | 3,12 (m, 3H), 3,04 — 2,95 (m, 1H), 1,61 (d, J= 6,5 Hz, 3H), 1,59 —1,15 (m, 4H), 1,03 (t, /= 7,5 Hz,
3H),
TH NMR (500 MHz, DMSO-de) & 6,79 (s, 2H), 4,99 (q, J = 7,0 Hz, 1H), 3,37 (td, J = 12,5, 3,0 Hz,
2272 | 1H), 3,30 (td, J= 12,0, 1,5 Hz, 1H), 3,21 (dt, J= 12,5, 3,0 Hz, 1H), 3,18 (s, 3H), 2,98 (td, /= 12,5, 3,5
Hz, 1H), 1,64 — 1,74 (m, 1H), 1,60 (tt, J= 12,0, 3,5 Hz, 1H), 1,54 (d, J = 7,0 Hz, 3H),
5073 | 'HNMR (500 MHz, DMSO-ds) § 6,81 (s, 2H), 5,94-6,02 (m, 1H), 5,28 5,37 (m, 1H), 5,20~ 5,31
(m, 1H), 4,55 — 4,70 (m, 3H), 1,53 (d, J= 7,0 Hz, 3H),
5074 | 'HNMR (500 Mz, DMSO-ds) 3 6,80 (s, 2H), 4,96 (q, /= 7,0 Hz, 1H), 4,14 (dd, /= 12,5, 3,0 Hz,
1H), 3,53 (dd, J = 12,5, 3,0 Hz, 1H), 3,09 (t, J = 3,0 Hz, 1H), 1,61 (d, J="7,0 Hz, 3H),
5075 | HNMR (500 MHz, DMSO-de) 5 6,80 (5, 2H), 4,71 (dd, J = 12,5, 3,0 Hz, 1H), 4,59- 4,70 (m, 2H),
3,55 (t,J = 3,0 Hz, 1H), 1,52 (d, J=7,0 Hz, 3H),
5276 | HNMR (500 MHz, DMSO-ds) 5 6,80 (s, 2H), I:11,50 - 31,83m, 3H), 4,25 — 4,48 (m, 2H), 1,50 (d, J =
7,0 Hz, 3H),
2077 TH NMR (500 MHz, DMSO-ds) 5 6,80 (5, 2H), 4,83 (dt, J = 12,5, 1,5 Hz, 1H), 4,70 (q, J = 7,0 Hz,
1H), 3,78 — 3,89 (m, 2H), 3,46-3,51(m, 1H), 1,52 (d, J = 7,0 Hz, 3H),
5078 H NMR (500 MHz, DMSO-ds) 6 6,80 (5, 2H), 4,68 (q, /= 7,0 Hz, 1H), 4,54 (dt, J = 12,5, 2,0 Hz,
1H), 4,39-4,44 (m, 1H), 3,61 (dt, J= 12,5, 2,0 Hz, 1H), 3,29-3,34 (m, 1H), 1,48 (d, J= 7,0 Hz, 3H),
5279 | HNMR (500 MHz, DMSO-ds) § 6,80 (5, 2H), 5,86 (t, J = 7,0 Hz, 1H), 4,68 — 4,78 (m, 1H), 4,62 -
4,72 (m, 1H), 3,74-3,87(m, 1H), 1,52 (d, J = 7,0 Hz, 3H),
2280 | HNMR (500 MEiz, DMSO-ds) 3 7,06 (s, 2H), 5,13-5,14 (m, 1H), 4,15-4,17 (m, 2H), 2,12-2,26 (m,
2H), 1,74-1,77 (m, 2H), 1,43-1,52 (m, 3H),
5081 | HNMR (500 MHz, DMSO-de) § 6,80 (5, 2H), 5,17-5,25 (m, 1H), 4,66 (q, /= 7,0 Hz, 1H), 4,03-4,09
(m, 1H), 1,53 (d,J = 7,0 Hz, 3H),
508y | HNMR (500 MHz, Cloroform-d) & 4,77-5,00 (m, 2H), 4,59 (q, J = 7,0 Hz, 1H), 445 (5, 2H), 169 (4,
J=7,0Hz, 3H),
5083 | 'HNMR (500 MHz, DMSO-ds) 6,81 (s, 2H), 4,67 (¢, J = 7,0 Hz, 1H), 4,37-4,42 (m, H), 4,02-4,08
(m, 1H), 2,75 (s, 6H), 2,59-2,62 (m, 1H), 1,79 — 1,89 (m, 1H), 1,52 (d, J= 7,0 Hz, 3H),
5084 | 'HNMR (500 MHz, DMSO-ds) § 6,80 (5, 2H), 4,66 (g, J = 7,0Hz, 1H), 4,45-4,50 (mn, H), 3,46-3 51
(m, 1H), 2,80 (s, 2H), 2,60-2,74 (m, 2H), 1,52 (d, J = 7,0Hz, 3H),
5085 | 'HNMR (500 MHz, DMSO-ds) 5 6,81 (s, 2H), 6,24-6,28 (m, TH), 6,01-6,07 (m, 1H), 4,61 4,72 (m,
3H), 1,53 (d,J= 7,0 Hz, 3H),
2086 | 'HNMR (500 MHz, Cloroform-d) 3 6,07 (d, J = 12,5 Hz, 1H), 4,57 (q, /= 7,0 Hz, 1H), 4,43 (s, 2H),
4,25 (d,J= 12,5 Hz, 1H), 1,67 (d, J = 7,0 Hz, 3H),
5057 | HNMR (500 MHz, DMSO-de) 3 7,00 (5, 2H), 5,11 (q, ] = 7,0 Hz, 1H), 4,31-427 (m, 1H), 4,20-4,15
(m, 1H), 4,08-4,00 (m, 2H), 1,75 (s, 3H), 1,66 (s, 3H), 1,48 (d, J = 7,0 Hz, 3H),
5088 | 'HNMR (500 MHz, Cloroform-d) § 5,90-5,98 (m, 1H), 5,13-5,26 (m, 1H), 5,22 - 5,11 (m, 1H), 4,94 -
4,86 (m, 1H), 4,68 — 4,59 (m, 2H), 4,45 (s, 2H), 1,69 (d, J= 7.0 Hz, 3H), 1,62 (s, 3H), 1,57 (s, 3H),
5089 | HNMR (500 MHz, Cloroform-d) 8 5,32 (d, /= 12,5 Hz, 1H), 5,03 (d, /= 12,5 Hz, 1H), 4,70 (q,J =
6,5 Hz, 1H), 4,47 (s, 2H), 2,95 (s, 3H), 2,84 (s, 3H), 1,61 (d, J= 6,5 Hz, 3H),
5290 H NMR (500 MHz, DMSO-ds) § 6,82 (s, 2H), 5,13 (q, J = 7,0 Hz, 1H), 4,26 (d, J= 12,5 Hz, 1H),
3,73 (d, J = 12,5 Hz, 1H), 3,67 (s, 3H), 1,50 (d, J= 7,0 Hz, 3H),
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'H NMR (500 MHz, Cloroform-d) § 6,00 (dd, J= 10,0, 1,5 Hz, 1H), 4,59 (q, /= 6,5 Hz, 1H), 4,45 (s,

2-291 2H), 3,27 (s, 3H), 1,77 - 1,68 (m, 4H), 1,23 - 0,87 (m, 4H),
529 TH NMR (500 MHz, DMSO-ds) § 6,79 (s, 2H), 4,73 (q, J = 7,0 Hz, 1H), 2,47 (s, 3H), 2,41 (s, 3H),
1,50 (d,J = 7,0 Hz, 3H),
5204 | 'HNMR (500 MHz, Cloroform-d) 8 5,04 (d, J = 12,5 Hz, 1H), 4,89 (d, J = 12,5 Hz, [H), 4,60 (q, J =
7,0 Hz, 1H), 4,45 (s, 2H), 4,23-4,30 (m, 2H), 1,69 (d, J = 7,0Hz, 3H), 1,22 (t, J = 8,0 Hz, 3H),
5205 | 'HLNMR (500 MHz, Cloroform-d) 8 5,32 (q, J = 7,0 Hz, 1H), 4,62 (q, J = 7,0 Hz, 1H), 445 (s, 2H),
3,85 (s, 3H), 1,73 (d, J= 7,0 Hz, 3H), 1,59 (d, J= 7,0 Hz, 3H),
5206 | 'HNMR (500 MHz, Cloroform-d) 3 7,82 (q, J = 6,5 Hz, 1H), 4,57 (q, /= 6,5 Hz, 1H), 4,45 (s, 2H),
4,01 (s, 3H), 1,69 — 1,52 (m, 6H),
5597 | 'HNMR (500 MHz, Cloroform-d) § 6,29 (t, J = 7,0 Hz, 1H), 4,57 (q, /= 7,0 Hz, 1H), 445 (s, 2H),
3,93-3,97 (m, 1H), 3,81-3,85 (m, 1H), 2,09 — 1,89 (m, 2H), 1,65-1,72 (m, 4H), 1,53-1,59 (m, 1H),
5208 | HNMR (500 MHz, Cloroform-d) 3 5,28 (, /= 7,0 Hz, TH), 5,15 (s, 2H), 4,27 4,07 (m, 3H), 3,91 -
3,73 (m, 2H), 2,04 — 1,82 (m, 3H), 1,66 (d, J = 7,0 Hz, 3H), 1,59-1,54 (m, 1H),
5209 | 'HNMR (500 MHz, Cloroform-d) § 7,47 7,39 (m, 1H), 7,41 7,33 (m, 2H), 7,04 ~ 6,98 (m, 2H),
4,60 (q, J="1,0 Hz, 1H), 4,42 (s, 2H), 1,76 (d, J= 7,0 Hz, 3H),
5300 g{ 1\;1\}/113 (500 MHz, DMSO-de) & 7,34-7,27 (m, 5H), 7,05 (s, 2H), 5,20-5,17 (m, 3H), 1,53 (d, J="7,0
Z, > .
.. | T NMR (500 MHz, Cloroform-d) & 7,25 — 7,34 (m, 5H), 5,59 (q, J = 7,0 Hz, 1H), 5,21 (s, 2H), 4,15
vt (s, 2H), 1,65 (d,J= 7,0 Hz, 3H),
5302 | 'HNMR (500 MHz, Cloroform-d) 8 7,31 - 7,17 (m, 4H), 5,77-5,79 (m, 1H), 4,68-4,71 (m, 1H), 4,55

(q,/=17,0 Hz, 1H), 4,42 (s, 2H), 2,25 (s, 3H), 1,67 (d, J= 7,0 Hz, 3H),

H NMR (500 MHz, DMSO-ds) 8 7,17-7,20 (m, 1H), 7,10— 7,19 (m, 2H), 7,02-7,06 (m, 1H), 6,76 (s,
2-303 | 2H), 4,92 (q, J=7,0 Hz, 1H), 4,49 (dt, J= 12,0, 1,0 Hz, 1H), 4,30 — 4,40 (m, 1H), 2,23 (d, /= 1,5 Hz,
3H), 1,31 (d, J = 7,0Hz, 3H),

'H NMR (500 MHz, DMSO-de) 6 7,38 (t, J= 7,5 Hz, 1H), 7,31-7,33 (m, 2H), 7,02-7,04 (m, 1H), 6,78
2-304 | (s, 2H), 5,04-5,16 (m, 2H), 4,65 (g, J= 7,0 Hz, 1H), 2,22 (d, J=2,0 Hz, 1H), 2,22 (s, 2H), 1,51 (d,J =
7,0 Hz, 3H),

TH NMR (500 MHz, DMSO-de) 0 7,25 — 7,34 (m, 2H), 7,22 — 7,29 (m, 1H), 6,93 — 6,99 (m, 1H), 6,77
2-305 | (s, 2H), 4,99 (q,J = 7,0 Hz, 1H), 4,41 — 4,51 (m, 1H), 4,10 — 4,17 (m, 1H), 2,22 (d, J = 2,0 Hz, 1H),
2,22 (s, 2H), 1,53 (d, J = 7,0 Hz, 3H),

H NMR (500 MHz, DMSO-de) & 7,39 — 7,46 (m, 2H), 7,17 — 7,23(m, 2H), 6,78 (s, 2H), 5,10 (dt, J =
2-306 | 12,5, 1,0 Hz, 1H), 5,04 (d, J= 12,5 Hz, 1H), 4,65 (q, J =7,0 Hz, 1H), 2,21 (d, J=2,0 Hz, 1H), 2,21 (s,
2H), 1,51 (d,J = 7,0 Hz, 3H),

TH NMR (500 MHz, DMSO-d) 8 7,31 (dt, J=17,5, 1,0 Hz, 2H), 7,09 (dd, J=7,5, 1,5 Hz, 2H), 6,77 (s,
2-307 | 2H), 4,99 (q, J = 7,0 Hz, 1H), 4,47 (dt, J = 12,5, 1,0 Hz, 1H), 4,10 (dt, J= 12,5, 1,0 Hz, 1H), 2,21 (d, J
=2,0 Hz, 1H), 2,21 (s, 2H), 1,54 (d, J= 7,0 Hz, 3H),

TH NMR (500 MHz, DMSO-de) 5 7,39 — 7,46 (m, 1H), 7,28 — 7,40 (m, 2H), 7,14-7,48 (m, 1H), 6,78
2-308 | (s, 2H), 5,43 (dd, J = 12,5, 1,0 Hz, 1H), 5,07 (d, J= 12,5 Hz, 1H), 4,66 (q, /= 7,0 Hz, 1H), 1,52 (d, J =
7,0 Hz, 3H),

'"H NMR (500 MHz, DMSO-ds) 6 7,23-7,31 (m, 3H), 7,07 (td, /= 7,5, 2,0 Hz, 1H), 6,77 (s, 2H), 4,99

2-309 (q,J=7,0Hz, 1H), 4,52 (d, J= 12,5 Hz, 1H), 4,35 (dd, J=12,5,1,0 Hz, 1H), 1,54 (d, /= 7,0 Hz, 3H),

'H NMR (500 MHz, DMSO-ds) 8 7,37-7,41 (m, 1H), 7,28-7,30 (m, 1H), 7,22-7,24 (m, 1H), 7,00-7,04
2310 | (m, 1H), 6,77 (s, 2H), 5,40 (dt, J = 12,5, 1,0 Hz, 1H), 4,87 (d, J = 12,5 Hz, 1H), 4,64 (q, /= 7,0Hz,
1H), 1,50 (d, J = 7,0 Hz, 3H),

TH NMR (500 MHz, DMSO-de) 8 7,33 (td, J= 7.5, 5,5 Hz, 1H), 7,21 (dq, J = 7,5, 2,0 Hz, 1H), 7,10
2311 | (dgq,J=9,0,2,0 Hz, 1H), 6,93-6,97 (m, 1H), 6,76 (s, 2H), 4,74 (dt, J= 12,5, 1,0 Hz, 1H), 4,52 (q, J =
6,5 Hz, 1H), 4,19 (d, J = 12,5 Hz, 1H), 1,51 (d, J = 7,0Hz, 3H),

'H NMR (500 MHz, DMSO-ds) § 7,37-7,41 (m, 2H), 7,17 - 7,25 (m, 2H), 6,75 (s, 2H), 5,58 - 5,65

2-312 (m, 1H), 4,58 — 4,69 (m, 2H), 1,49 (d, J = 7,0 Hz, 3H),

'H NMR (500 MHz, DMSO-de) 8 7,41-7,45 (m, 2H), 7,08- 7,16 (m, 2H), 6,76 (s, 2H), 4,64 (dt, J=

2-313 12,0, 1,0 Hz, 1H), 4,58 (q, /= 7,0 Hz, 1H), 411 (d,J = 12,5 Hz, 1H), 1,51 (d, J="7,0 Hz, 3H),

'H NMR (500 MHz, DMSO-ds) 8 7,39 — 7,49 (m, 2H), 7,24 (td, J= 1,5, 2,0 Hz, 1H), 7,10 (td, J= 7,5,
2-314 2,0 Hz, 1H), 6,77 (s, 2H), 5,56 (d, J= 12,5 Hz, 1H), 4,85 (dd, J = 12,5, 1,0 Hz, 1H), 4,64 (q, J=7,0
Hz, 1H), 1,52 (d, /= 7,0 Hz, 3H),

2-315 'H NMR (500 MHz, DMSO-de) 8 7,39 (dd, J=17,5, 2,0 Hz, 1H), 7,24-7,28 (m, 1H), 7,18 (td, J=17,5,

66



52464 67/102

2,0 Hz, 1H), 7,03 (td, J= 7,5, 2,0 Hz, 1H), 6,77 (s, 2H), 5,00 (q, J = 7,0 Hz, 1H), 4,64 (dd, J=
12,5,1,0Hz, 1H), 4,37 (dd, J= 12,5, 1,0 Hz, 1H), 1,54 (d, J = 7,0 Hz, 3H),

TH NMR (500 MHz, DMSO-de) & 7,51 (q, J = 1,5 Hz, 1H), 7,27— 7,34(m, 3H), 6,30 (s, 2H), 5,82 (d, J

2-316 = 12,5 Hy, 1H), 4,64 (q,J= 7,0 Hz, 1H), 4,52 (d, J = 12,5 Hz, 1H), 1,47 (d, J= 6,5 Hz, 3H),
217 | UNMR (500 MHz, DMSO-de) 5 7,54 (g, J = 15 Hz, 1H), 7,25~ 7,37(m, 3H), 6,79 (5, 2H), 4,72 (dt, J
= 12,5, 1,0 Hz, 1H), 4,49 (q, J = 7,0Hz, 1H), 4,19 (d,J = 12,5 Hz, 1H), 1,51 (d, J=7,0 Hz, 3H),
215 | FNMR (300 MHz, DMSO-de) 5 7,40 ~ 7,47 (m, 2H), 7,31 7,37 (mn, 2H), 6,75 (s, 2H), 5,73 (dt, /=
12,5, 1,0 Hz, 1H), 4,65 (q,J= 6.5 Hz, 1H), 4,56 (d,J = 12,5 Hz, 1H), 1,48 (d, J = 7,0 Hz, 3H),
2319 | HLNMR (500 MHz, DMSO-de) 5 7,37 — 7,44 (m, 2H), 7,31 ~ 7,37 (m, 2H), 6,75 (s, 2H), 5,03 (q, /=

7,0 Hz, 1H), 4,68 (d, /= 12,5 Hz, 1H), 4,15 (dt, J=12,5, 1,2 Hz, 1H), 1,50 (d, J=7,0 Hz, 3H),

TH NMR (500 MHz, DMSO-ds) 8 7,65 (dd, J = 7,5, 2,0 Hz, 1H), 7,40-7,42 (m, 1H), 7,32 (td, J= 7,5,
2-320 | 2,0 Hz, 1H), 7,25 (td, J= 7,5, 2,0 Hz, 1H), 6,77 (s, 2H), 5,58 (d, J= 12,5 Hz, 1H), 4,88 (dd, J = 12,5,
1,0 Hz, 1H), 4,66 (q, J = 7,0Hz, 1H), 1,54 (d, J = 7,0 Hz, 3H),

H NMR (500 MHz, DMSO-ds) 5 7,50 (dd, J=17,5, 1,5 Hz, 1H), 7,26 — 7,35 (m, 2H), 7,13 — 7,22 (m,
2-321 | 1H), 6,77 (s, 2H), 5,22 (d, J = 12,5 Hz, 1H), 5,04 (q, J = 7,0 Hz, 1H), 4,05 — 4,12(m, 1H), 1,50 (d, /=
7,0 Hz, 3H),

H NMR (500 MHz, DMSO-de) & 7,61 (g, J = 2,0 Hz, 1H), 7,51 (dt, J=7,5, 2,0 Hz, 1H), 7,45 (dq, J =
2322 | 17,5,2,0Hz, 1H), 7,28 (t, J= 7,5 Hz, 1H), 6,83 (s, 2H), 5,81 (dt, J= 12,5, 1,0 Hz, 1H), 4,64 (q, J= 7,0
Hz, 1H), 4,49 (d, J = 12,5 Hz, 1H), 1,47 (d, J= 7,0 Hz, 3H),

'H NMR (500 MHz, DMSO-de) 6 7,39 — 7,49 (m, 3H), 7,22 (t, J = 7,5 Hz, 1H), 6,83 (s, 2H), 4,71 (di,
J=12,5,1,0 Hz, 1H), 4,48 (q, J=7,0 Hz, 1H), 4,16 (d, J= 12,5 Hz, 1H), 1,51 (d,J= 7,0 Hz, 3H),

2-323

H NMR (500 MHz, DMSO-ds) 8 7,59 — 7,66 (m, 2H), 7,26 — 7,33 (m, 2H), 6,77 (s, 2H), 5,77 (dt, J =

2-324 12,5, 1,0 Hz, 1H), 4,65 (q, J= 7.0 Hz, 1H), 4,54 (d, J= 12,5 Hz, 1H), 1,48 (d, J= 7,0 Hz, 3H),

H NMR (500 MHz, DMSO-ds) 8 7,52 — 7,59 (m, 2H), 7,22 (dt, J= 7,5, 1,0 Hz, 2H), 6,77 (s, 2H),
2-325 | 4,99 (q,J=7,0 Hz, 1H), 4,48 (dt, J= 12,5, 1,0 Hz, 1H), 4,13 (dt, J= 12,5, 1,0 Hz, 1H), 1,53 (d, J=
7,0 Hz, 3H),

TH NMR (500 MHz, DMSO-de) 6 7,56 — 7,62 (m, 1H), 7,49 (td, J = 7,5, 2,0 Hz, 1H), 7,37 — 7,46 (m,
2-327 | 2H), 6,77 (s, 2H), 5,55 (dd, J= 12,5, 1,0 Hz, 1H), 5,14 (dd, J = 12,5, 1,0 Hz, 1H), 4,63 (g, J= 7,0 Hz,
1H), 1,55 (d, J = 7,0 Hz, 3H),

'H NMR (500 MHz, DMSO-de) 6 7,52 (dd, J = 7,0, 2,0Hz, 1H), 7,40 (td, J = 7,5, 2,0 Hz, 1H), 7,29 (,
2-328 | J=7,2Hz, 2H), 6,77 (s, 2H), 5,01 (g, J = 7,0 Hz, 1H), 4,66 (d, J= 12,5 Hz, 1H), 4,55 (dd, J= 12,5,
1,0 Hz, 1H), 1,54 (d,J = 7,0 Hz, 3H),

TH NMR (500 MHz, DMSO-ds) 6 7,65 (dd, J = 2,5, 1,5 Hz, 1H), 7,58 (dq, J= 5,5, 3,0 Hz, 1H), 7,50
2-329 | (s, 1H), 7,49 (d, J = 3,0 Hz, 1H), 6,77 (s, 2H), 5,09 — 5,18 (m, 2H), 4,64 (q, J= 7,0 Hz, 1H), 1,51 (d, J
= 6,5 Hz, 3H),

H NMR (500 MHz, DMSO-ds) 6 7,60 (d, J = 2,0 Hz, 1H), 7,50 — 7,57 (m, 1H), 7,38 — 7,46 (m, 2H),
2-330 | 6,77 (s, 2H), 4,90 (q, J = 7,0 Hz, 1H), 4,59 (dt, /= 12,5, 1,0 Hz, 1H), 4,18 (dd, J = 12,5, 1,5Hz, 1H),
1,55 (d, J= 7,0 Hz, 3H),

TH NMR (500 MHz, DMSO-ds) 3 7,69 (d, J = 7,0 Hz, 2H), 7,52 — 7,58 (m, 2H), 6,78 (s, 2H), 5,18 (d,

2-331 J=12,5, 1,0 Hz, 1H), 5,10 (d, J = 12,5 Hz, 1H), 4,65 (q,J = 7,0 Hz, 1H), 1,51 (d, J= 7,0Hz, 3H),

2337 | 'HNMR (500 MHz, DMSO-de) 3 7,59 ~ 7,65 (m, 2H), 7,40 - 7,46 (m, 2H), 6,78 (s, 2H), 5,02 (q, J =
7,0 Hz, 1H), 4,73 (d,J = 12,5 Hz, 1H), 4,19 (dt, J= 12,5, 1,0 Hz, 1H), 1,50 (d, /= 7,0 Hz, 3H),

2333 | 'HNMR (500 MHz, DMSO-dg) 3 7,71 - 7,78 (m, 1H), 7,60-7,66 (m, 3H), 6,77 (5, 2H), 5,59 (d, /=

12,5 Hz, 1H), 5,10 (d, /= 12,5 Hz, 1H), 4,63 (q, /= 7,0 Hz, 1H), 1,55 (d, /= 7,0 Hz, 3H),

TH NMR (500 MHz, DMSO-ds) 8 7,64 (dd, J = 7,0, 2,0 Hz, 1H), 7,46 — 7,58 (m, 2H), 7,42 — 7,48 (m,
2-334 | 1H), 6,76 (s, 2H), 5,05 (q, J=7,0 Hz, 1H), 4,76 (dd, J= 12,5, 1,0 Hz, 1H), 4,50 (dd, J= 12,5, 1,0 Hz,
1H), 1,52 (d, J= 7,0 Hz, 3H),

TH NMR (500 MHz, DMSO-ds) § 7,96 (q, /= 1,5 Hz, 1H), 7,86 (dt, J= 7,5, 2,0 Hz, 1H), 7,64-7,67
2-335 | (m, 1H), 7,49 (t, J= 7,5 Hz, 1H), 6,77 (s, 2H), 5,69 (d, J = 12,5 Hz, 1H), 4,60 — 4,69 (m, 2H), 1,48 (d,
J=17,0 Hz, 3H),

TH NMR (500 MHz, DMSO-ds) & 7,76 — 7,84 (m, 2H), 7,62 — 7,69 (m, 1H), 7,45 (t, J= 7,5 Hz, 1H),
2-336 | 6,81 (s, 2H), 5,00 (q, J = 7,0 Hz, 1H), 4,75 (d, J = 12,5 Hz, 1H), 4,23 (dt, J= 12,5, 1,0 Hz, 1H), 1,52
(d, J=7,0 Hz, 3H),

9337 'H NMR (500 MHz, DMSO-ds) 6 7,84 — 7,90 (m, 2H), 7,66 — 7,73 (m, 2H), 6,76 (s, 2H), 5,79 (dt, J =
12,5, 1,0 Hz, 1H), 4,62 — 4,70 (m, 2H), 1,49 (d, /= 7,0 Hz, 3H),

2-338 "H NMR (500 MHz, DMSO-ds) 6 7,61 — 7,68 (m, 2H), 7,46 — 7,52 (m, 2H), 6,77 (s, 2H), 4,99 (4, J=
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7,0 Hz, 1H), 4,75 (d, J= 12,5 Hz, 1H), 4,23 (dt, J=12,5, 1,0 Hz, 1H), 1,52 (d, J=7,0 Hz, 3H),

TH NMR (500 MHz, DMSO-ds) 67,95~ 8,02 (m, 2H), 7,82 — 7,90 (m, 2H), 7,81 (dd, J=17,5, 1,5 Hz,

2-339 1H), 7,47 - 7,56 (m, 2H), 6,11 (s, 2H), 5,07 (q, J = 7,0 Hz, 1H), 1,46 (d, J= 7,0 Hz, 3H),

H NMR (500 MHz, DMSO-de) & 8,01-8,04 (m, 1H), 7,90 — 7,99 (m, 3H), 7,66 (dt, J=1,5, 1,0 Hz,
2-340 | 1H), 7,57 (dd,J=5,5, 3,5 Hz, 2H), 5,92 (s, 2H), 5,53 (dt, J = 12,5, 1,0 Hz, 1H), 5,00 (d, J = 12,5 Hz,
1H), 4,69 (q,J="7,0 Hz, 1H), 1,50 (d, J= 6,5 Hz, 3H),

TH NMR (500 MHz, DMSO-de) & 8,02 (dt, J= 7,5, 1,5 Hz, 1H), 7,95 (dq, J = 7,0, 1,5 Hz, 2H), 7,66
2-341 | (dt,J=7,5,1,5 Hz, 1H), 7,55 — 7,66 (m, 2H), 7,38 (td, J= 7.5, 1,5 Hz, 1H), 5,92 (s, 2H), 5,62 (d, J =
12,5 Hz, 1H), 5,14 (dd, J= 12,5, 1,0 Hz, 1H), 4,69 (q, J= 7,0 Hz, 1H), 1,55 (d, J= 7,0 Hz, 3H),

'H NMR (500 MHz, DMSO-ds) 8 8,53 (dd, J = 5,0, 1,5 Hz, 1H), 7,75 (td, /= 8,0, 1,5 Hz, 1H), 7,51
2-342 | (dt,J=8,0, 1,5 Hz, 1H), 7,28-7,30 (m, 1H), 6,78 (s, 2H), 5,44 (dd, J = 12,5, 1,5 Hz, 1H), 5,18 (d, J=
12,5 Hz, 1H), 4,65 (g, J= 7,0 Hz, 1H), 1,51 (d, J= 7,0 Hz, 3H),

'"H NMR (500 MHz, DMSO-ds) 6 8,40 (dd, J= 5,0, 1,0 Hz, 1H), 7,67 (td, /= 8,0, 1,5 Hz, 1H), 7,49
2-343 (dt, /=8,0, 1,5 Hz, 1H), 7,28-7,31 (m, 1H), 6,76 (s, 2H), 5,05 (d, J= 12,5 Hz, 1H), 5,00 (g, /= 7,0
Hz, 1H), 4,13 (dd, J= 12,5, 1,5 Hz, 1H), 1,51 (d, J=7,0 Hz, 3H),

"H NMR (500 MHz, DMSO-ds) 6 8,58 (d, J= 5,0 Hz, 2H), 7,51 — 7,56 (m, 2H), 6,77 (s, 2H), 5,07 (dt,

2-344 1y 125, 1,0 Hz, 1H), 4,94 (d, J= 12,5 Hz, 1H), 4,65 (9, J = 7,0 Hz, 1H), 1,51 (d, J=7,0 Hz, 3H),

'H NMR (500 MHz, DMSO-ds) 6 8,40 (d, /= 5,0 Hz, 2H), 7,38 (d, J = 5,0 Hz, 2H), 6,77 (s, 2H), 4,95

2-345 (9, /=7,0Hz, 1H), 4,48 (d, /= 12,5 Hz, 1H), 4,11 (d, J= 12,5 Hz, 1H), 1,54 (d, J=7,0 Hz, 3H),

'H NMR (500 MHz, DMSO-de) 6 8,59 (dd, /= 5,0, 1,5 Hz, 1H), 8,43 (d, J = 1,0 Hz, 1H), 8,01 (dd, J =
2-346 8,0, 5,0 Hz, 1H), 7,53 (dt, J= 8,0, 1,5 Hz, 1H), 6,77 (s, 2H), 4,99 (d, J= 12,5 Hz, 1H), 4,93 (d, J=
12,5 Hz, 1H), 4,64 (g, J = 7,0 Hz, 1H), 1,51 (d, J = 7,0 Hz, 3H),

TH NMR (500 MHz, DMSO-ds) § 8,39 — 8,49 (m, 2H), 7,59 (dt, J = 8,0, 1,5 Hz, 1H), 7,36 (dd, J= 8,0,
2-347 | 5,0 Hz, 1H), 6,77 (s, 2H), 4,96 (q, J = 7,0Hz, 1H), 4,46 (d, J= 12,5 Hz, 1H), 4,10 (d, J = 12,5 Hz, 1H),
1,54 (d,J=17,0 Hz, 3H),

'H NMR (500 MHz, Cloroform-d) 8 7,41 (d, J = 2,0 Hz, 1H), 6,41 (d, J = 3,5 Hz, 1H), 6,36 (dd, J =

2-348 1 35 5 0 Hy, 1H), 5,25 (q,J = 7,0 Hz, 1H), 5,20 — 5,08 (m, 4H), 1,63 (d, J= 7,0 Hz, 3H),

TH NMR (500 MHz, DMSO-ds) 8 7,46 (d, J= 7,5 Hz, 1H), 7,25 (d, J = 1,5 Hz, 1H), 6,81 (s, 2H), 6,37
2-349 | (dd,J=7,5, 1,5 Hz, 1H), 5,47 (d, J = 12,5 Hz, 1H), 4,99 (d, J = 12,5 Hz, 1H), 4,69 (g, J = 7,0 Hz, 1H),
1,53 (d, J="7,0 Hz, 3H),

'H NMR (500 MHz, DMSO-d) 8 7,35 (dd, J = 6,5, 2,0 Hz, 1H), 7,00 — 7,09 (m, 2H), 6,81 (s, 2H),

2-350 1 5 91 (d, 7= 12,5 He, 1H), 5,20 (d, J= 12,5 Hz, 1H), 4,69 (g, J = 7,0 Hz, 1H), 1,54 (d,.J = 7,0 Hz, 3H),
5351 | HNMR (500 MHz, DMSO-de) 3 7,33 (d, J= 7,5 Hz, 1H), 7,05 - 7,12 (m, 2H), 6,81 (5, 2H), 5,51 (d,
J=12,5 Hz, 1H), 4,87 (d, J= 12,5 Hz, 1H), 4,71 (q,J = 7,0 Hz, 1H), 1,52 (d, J = 7,0 Hz, 3H),
5359 TH NMR (500 MHz, DMSO-ds) 5 6,82 (s, 2H), 5,84 (s, 1H), 4,69 (q, J = 7,0 Hz, 1H), 3,72 (s, 3H),
2,32 (s, 3H), 1,44 (d, J = 7,0 Hz, 3H),

TH NMR (500 MHz, DMSO-ds) 7,53 (d, J = 7,5 Hz, 1H), 6,81 (s, 2H), 6,37 (dd, J=7,5, 1,0 Hz, 1H),

2-353 5,40 — 5,47 (m, 1H), 5,03 (d, J = 12,5 Hz, 1H), 4,70 (q, J =7,0 Hz, 1H), 3,75 (s, 3H), 1,55 (d, J =
7,0Hz, 3H),
5354 | HNMR (500 MHz, DMSO-d¢) 87,70 (t, J = 1,5 Hz, 1H), 7,01 (t, /= 1,0 Hz, 1H), 6,81 (s, 2H), 5,00 -
5,07 (m, 2H), 4,69 (g, J =7,0 Hz, 1H), 3,89 (s, 3H), 1,54 (d, J = 7,0 Hz, 3H),

5355 | HNMR (500 MHz, DMSO-de) 3 7,19 - 7,28 (m, 2H), 7,15 - 7,21 (m, 1H), 7,09~ 7,29 (m, 1H), 6,77

(s, 2H), 4,71 (q,J= 7,0 Hz, 1H), 2,10 (d, J= 1,0 Hz, 3H), 1,61 (d, J= 7,0 Hz, 3H),

H NMR (500 MHz, DMSO-ds) 6 7,71 (t, J= 2,0 Hz, 1H), 7,52 (dt, J= 17,5, 2,0 Hz, 1H), 7,36 (dt, J =
2357 | 7,5,2,0 Hz, 1H), 7,25 (t, J= 7,5 Hz, 1H), 6,74 (s, 2H), 5,04 (q, J= 7,0 Hz, 1H), 1,52 (d, /= 7,0 Hz,
3H),

TH NMR (500 MHz, DMSO-ds) 8 7,61 — 7,67 (m, 2H), 6,93—7,00 (m, 2H), 6,73 (s, 2H), 5,06 (q, J=7,0

2-358 Hz, 1H), 3,79 (s, 3H), 1,51 (d, J = 7,0 Hz, 3H),

'H NMR (500 MHz, DMSO-d¢) 6 7,46 — 7,53 (m, 2H), 7,28 (t, /= 7,5 Hz, 1H), 7,15-7,18 (M, 1H),
2-360 6,77 (s, 2H), 4,98 (q, J= 7,0 Hz, 1H), 2,89 (tt, J=8,0, 6,0 Hz, 1H), 1,45 (d, /= 7,0Hz, 3H), 1,17-1,23
(m, 6H),

'H NMR (500 MHz, DMSO-ds) 6 8,50 (d, J= 5,0 Hz, 2H), 7,76 (d, J = 5,0 Hz, 2H), 6,74 (s, 2H), 5,03

2-363 (q.J =7,0Hz, 1H), 1,51 (d, /= 7,0 Hz, 3H),

2365 | 'HNMR (500 MHz, DMSO-de) § 6,97 (s, 1H), 6,82 (s, 2H), 5,06 (q, /= 7,0 Hz, 1H), 3,90 (s, 3H),
2,14 (s, 3H), 1,53 (d, J= 7,0 Hz, 3H),

2-368 'H NMR (500 MHz, DMSO-d) 3 6,80 (s, 2H), 6,66 (dd, J=1,5, 1,5 Hz, 1H), 6,29 (dd, J=17,5, 1,5
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Hz, 1H), 6,12 (t, J= 7,5 Hz, 1H), 5,07 (q,J = 7,0 Hz, 1H), 3,62 (s, 3H), 1,56 (d, J = 7,0 Hz, 3H),

'"H NMR (500 MHz, DMSO-ds) 6 6,80 (s, 2H), 4,98 (d, /= 12,5 Hz, 1H), 4,93 (d, J= 12,5 Hz, 1H),

2-370 | 4,66 (q,J= 6,5 Hz, 1H), 3,44-3,51 (m, 1H), 3,16-3,24 (m, 1H), 1,51 (d, J= 7,0 Hz, 3H), 1,05 (t, J =
8,0 Hz, 3H),
5371 | 'HNMR (500 MHz, Cloroform-d) 3 6,76 (s, 1H), 4,61 (q,J = 6,5 Hz, 1H), 4,44 (s, 2H), 1,73 (4, J =
6,5 Hz, 3H), 1,66 (s, 2H),
5377 | 'HNMR (500 MHz, Cloroform-d) 5 8,09 (s, 1H), 493 (s, 1H), 4,71 (q, /= 6,5 Hz, 1H), 4,47 (s, 2H),
3,63 (s, 3H), 1,71 (d,J = 6,5 Hz, 3H), 1,44 (s, 9H),
5373 | 'HNMR (500 Mz, DMSO-ds) 5 7:46 (s, 2H)I,_I6,739 }g 2H), 5,02 (q, J = 7,0 Hz, 1H), 1,59 (d, J="7,0
Z, )

2376 TH NMR (500 MHz, DMSO-ds) 8 6,12 (s, 1H), 4,99 (q, J=7,0 Hz, 1H), 3,66 (dq, J = 12,5, 8,0 Hz,
1H), 3,28 (dq, J= 12,5, 8,0 Hz, 1H), 2,31 (s, 3H), 1,54 (d, J = 7,0 Hz, 3H), 1,26 (t, /= 8,0 Hz, 3H),

5377 | HNMR (500 MHz, Cloroform-d) 3 9,90 (s, 1H), 4,64 (q,J = 7,0 Hz, 1H), 3,85 (s, 3H), 2,20 (5, 3H),

1,70 (d, J = 7,0 Hz, 3H),

TH NMR (500 MHz, DMSO-ds) 8 7,55 (dd, J = 7,0, 2,0 Hz, 1H), 6,34 — 6,43 (m, 2H), 6,22 (s, 1H),

2-378 | 5,14 (d, J= 12,5 Hz, 1H), 4,67 (q, J= 7,0 Hz, 1H), 4,43 (d, J= 12,5 Hz, 1H), 3,72 (s, 3H), 1,53 (d, J =

7,0 Hz, 3H),
5379 | "HNMR (500 MHz, Cloroform-d) 8 7,95 - 7,98 (m, 3H), 7,52 - 7,56 (m, 2H), 7,29-7,33 (m, 1H), 4,56
(q,J=7,0 Hz, 1H), 3,85 (s, 3H), 1,69 (d, J = 7,0Hz, 3H),
5381 | 'HNMR (500 MHz, DMSO-ds) 67,93 8,00 (m, 2H), 7,55 - 7,63 (m, 1H), 7,50 — 7,58 (m, 2H), 4,63
(q,J=7,0 Hz, 1H), 3,72 (s, 3H), 1,53 (d, /= 7,0 Hz, 3H),
5383 | 'HNMR (500 MHz, DMSO-de) 5 7,04 (s, 2H), 4,41 (d, J=8,5Hz, 1H), 4,11-4,18 (m, 2H), 1,14-1,31
(m, 5H), 0,48-0,66 (m, 3H)
5385 | 'HNMR (500 MHz, DMSO-ds) 5 7,59-7,62 (m, 2H), 7,32-7,34 (m, 3H), 6,77 (s, 2H), 6,27 (d, /= 1,0
Hz, 1H), 2,31 (s, 3H),
5386 | "HNMR (500 MHz, DMSO-de) 3 6,96 (s, 2H), 5,10 (q, J =7,0 Hz, 1H), 4,30-4,26 (m, H), 4,19-4,14
(m, 1H), 4,07-4,00 (m, 2H), 2,23 (s, 3H), 1,75 (s, 3H), 1,66 (s, 3H), 1,48 (d, ] = 7,0 Hz, 3H),
5337 | 'HNMR (500 MHz, DMSO-d) 3 643 - 6,34 (m, 2H), 6,22 (s, 1H), 4,84 (4, 1= 7,0 Hz, 1H), 4,70 -

4,62 (m, 2H), 3,26 (s, 3H), 1,51 (d, T = 7,0 Hz, 3H),

Mot sb phwong phap didu ché cac hop chit theo sang ché dugc minh hoa chi tiét

trong cac so d6 va vi du sau. Nguyén liéu ban dau c6 thé dugc mua trén thi truong

hodc ¢6 thé dwoc didu ché bing cic phuong phap da biét trong tai liéu chuyén nganh

hogc theo cac minh hoa chi tiét. Nhitng nguoi c6 hidu biét trung binh trong linh vuc

ndy s& danh gia cao rang cic con duong tong hop khéc cling c6 thé duge st dung dé

tong hop cac hop chat theo sang ché. Mac du cac nguyén liéu ban dau va diéu kién cu

thé trong qu4 trinh tdng hop dd duoc mé ta dudi day, ching c6 thé d& dang duoc thay

thé bing cac nguyén liéu ban ddu va diéu kién twong ti khac, va cic dong phan khac

nhau ctia cac hop chét va cac chat twong tu dwgce tao ra boi cic thay ddi hodc bién thé

cua céc phuong phap didu ché theo sang ché dwgc bao gém trong pham vi ciia sing

ché nay. Ngoai ra, cac phuong phap diéu ché dugc mé ta dudi ddy c6 thé duoc diéu

chinh thém theo séng ché, st dung cic phwong phép héa hoc thong thuong duge biét

rd boi nhitng ngudi ¢6 hidu biét trung binh trong linh vuc nay. Vi du, cdc nhém thich
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hop dugc bao vé€ trong qua trinh phan Ung va cdc nhom twong tu.

Céc vi du vé phuong phép dugce cung cip dudi day dé tao didu kién gitip hiéu
thém v& phwong phap diéu ché ciia sang ché, va céc nguyén lidu, loai va diéu kién cu
thé duoc st dung duge xac dinh d& mé ta thém vé sang ché va khong nham gidi han
pham vi hop 1y cia sang ché. Thudc thir duge sit dung dé tdng hop cic hop chét sau
duoc chi ra trong bang duéi day hodic c6 ban trén thi truong hodc cd thé dugc didu ché

sin boi nhitng ngudi c6 hidu biét trung binh trong linh vuc nay.
Vi du thuc hién sang ché

1 r
X772 die A ko Tha Al A4 : 1A A N A
Vi dl_l V€ CacC ht_}p Criat dal dleﬁ nhu say, ¢ac phufuug 4

P
chét khic ciling tuong tu, va s& khéng duge mo ta chi tiét o day,
1, Téng hop céc hop chit 2-31 va 1-2

(1) Hop chét 2-31-1 (300mg, 1,27mmol), hop chit b (255mg, 1,53mmol), mot
lugng xtic tic TBAB (10mg), va DMF (20mL) dugc bd sung vio binh ciu day tron 50
mL, dugc dun noéng dén nhiét d6 85°C va phan mg trong 12 gid, Sau khi hoan thanh
phan tmg cta cic nguyén liéu ban dau theo phat hién LC-MS, dung dich phan tmg
dugce lam ngudi dén nhiét 46 phong, duge cb can, va duge tich bing sic ky cot dé thu

hop chit 2-31 (180mg, hiéu suat 47%),

NH, NH2
Cl Cl
+ B
(S) ~
cl N/ ONa Br o DMF ¢ N/ O’(R) O\
(0]
2-31-1 b 2-31

(2) Hop chat 2-31 (0,5g, 1,77mmol), metanol (20mL) dugc thém vao binh mot
¢d 100 mL, liti hydroxit (74mg, 1,77mmol) dugc hoa tan trong 2 mL nuée, va b6 sung
tlr tir tiing giot vao binh mot cd & nhiét 6 phong, sau dé khudy & nhiét d6 phong trong
12 gid, Sau khi hoan thanh phan tng ciia cic nguyén ligu ban dau theo phat hién
LC-MS, dung dich phan tng duoc didu chinh bang HCI pha lodng 0,5M dén d6 pH =

5-6, dugc co can, va sau d6 dugc chiét béng nudc va etyl axetat, Pha hitu co dugc lam
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khd, va dwoc cb can dé thu hop chét 1-2 (400mg) dudi dang chét rin mau tring,

NH, NH2

Cl N Cl . LiOH.H,0 Cl X Cl .
| _ H o —_— l P H OH
Cl N~ ~OR) ~ MeOH ¢ N Oﬁz)\ﬂ/
0] o
2-31 1-2

2, Téng hop cac hop chét 2-45

(1) Hop chat 2-45-1 (1g, 8,61mmol), phospho oxybromua (3,7g, 12,9mmol)
dwoc bd sung vao binh cau day tron 50 mL, dun néng dén nhiét 36 60°C va duge phan
ung trong 5 gio, Sau khi hoan thanh phan ing cua cac nguyén liéu ban dAu theo phat
hién HPLC, dung dich phan ng dwoc lam ngudi dén nhiét d6 phong, va tir tr db vao
bon nude da, véi nhist do duge kiém soat & 0-10°C trong qué trinh dap tit, Pha nuwdc
dugc chiét b@?mg etyl axetat (100mL x 2), Pha hitu co dugc lam kho va dugc cb can dé
thu hop chét 2-45-2 (1,5g, san phim tho), Khéng cin phai tinh thé thém, hop chat

duogc sir dung tryc tiép trong budc tiép theo,

N N
: POBr;
HO/\H/O\ s Br SN
o) o)
2-45-1 2-45-2

(2) Hop chét a (400mg, 2,13mmol), hop chat 2-45-2 (700mg), mdt lwgng chit
xtic tic TBAB (10mg), va DMF (10mL) dwoc bd sung vao binh ciu d4y tron 50 mL,
duoc dun néng dén nhiét d6 85°C va dugc phan tmg trong 12 gid, Sau khi hoan thanh
phén Gng clia cic nguyén lidu ban dau theo phat hién LC-MS, dung dich phan img
duge 1am ngudi dén nhidt do phong, va duge chiét bang nudc (100mL) va metyl
tert-butyl ete (50mL x 2), Pha hitu co dugc lam khd, dugc ¢ can, va duoc tich bfmg
séc ky cot dé thu hop chét 2-45 (200mg, hiéu sudt 35%), dudi dang chit rin mau

tréng,
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NH;

NH»
| P + Br N — - ONg
F OK o) DME F N o'R
a 2-45-2 245 ©

3, Téng hop cac hop chét 2-69

Hop chét a (0,5g, 2,13mmol), hop chit b (313mg, 2,55mmol), mot lugng chét

xtc tic TBAB (10mg), va DMF (10mL) duoc bd sung vio binh cau day tron va duoc

khudy & nhiét d6 phong 15°C trong 24 gid, Khi c6 mot lugng nhod nguyén liéu ban dau

van con theo phat hién LC-MS, mot xir 1y tiép theo duoc thuc hién, Dung dich phan

L4
ung dugc d

a2 4

vao 50mL nuéc va chibt bang metyl tert-butyl ete hai 1an (50mL x 2),

(@)

Pha hitu co dwoc lam kho, dugce cd can, va dugc tach béng sic ky cot, dé thu hop chét

2-69 (300mg, hidu suit 50%), dudi dang chat ran mau trang,

NH,

NH,
cl A o, o, TBAB  COINNCL
| Br-1s) ~ _D—’ | P o
E- N7 oK o) ME SN0 RNYTS
o)
a b 269

4, Téng hop cac hop chit 2-319

Béng cach tham khao phwong phap tong hop hop chét 1-2, hop chit 1-26 dugc

diéu ché, sau d6 hop chét 1-26 (400mg, 1,49mmol), hop chdt 2-319-1 (219mg,
1,49mmol), DCC (459mg, 2,24mmol), va DCM khan (20mL) dugc bd sung vio binh

cau day tron 100 mL, va duoc phan ng & nhiét d§ phong trong 12 gid, Sau khi hoan

thanh phan tng cua cac nguyén liéu ban dAu theo phat hién LC-MS, dung dich phan

tmg duoc ¢d can, va dugc tach bing sic ky cot dé thu hop chit 2-319 (250mg, hiéu

sudt 41%), dué6i dang chét rin mau trang,

NH,

NHo
cl cl cl
AN -
: _— =
F A PO S Y F7ON om)o
o
1-26 2-319-1 2-319
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5, Téng hop cac hop chit 2-378 va 1-71

(1) Hop chit 2-69 (200mg, 0,71mmol), hop chit ¢ (145mg, 0,85mmol), kali
carbonat (1 duwong lwong), mot luong chit xic tic DMAP (10mg), va axetonitril
(20mL) dugc bd sung vao binh ciu day tron 50 mL, duoc dun néng dén nhiét d6 80°C
va phan ting trong 12 gio, Sau khi hoan thanh phan ing cia céc nguyén li€u ban dau
theo phat hién LC-MS, dung dich phan ng dugc lam ngudi dén nhiét 46 phong, dugc
cd can, va duge tach bang sic ky cot dé thu hop chat 2-378 (150mg, hidu suit 50%),

dudi dang chét diu khéng mau,

0: /)
NH2 Br J
Cl Cl
f\/[ : z KoCO3 DMAP_ " cl
Z ONG _O SN
| 2

F7ON oﬂ@\[( MeCN :
0 N o O
2-69 o)

¢ 2378

(2) Hop chit 2-378 (0,15g, 0,43mmol), metanol (20mL) dwogc bd sung vao binh
mdt ¢6 100 mL, liti hydroxit (48mg, 2mmol) duoc hoa tan trong 2 mL nudc, va thém
tir tir ting giot vao binh mét cd & nhiét dd phong, sau d6 khudy & nhiét do phong trong
12 gi%, Sau khi hoan thanh phan Gng ctia cac nguyén liéu ban dau theo phat hién
LC-MS, dung dich phan wng dugc didu chinh bing HCI pha lodng 0,5M dén o pH =
5-6, dugc c6 can, va sau d6 duogc chiét béng nudc va etyl axetat, Pha hitu co dugce 1lam
khé va duoc cd can dé thu hop chat 1-71 (100mg), du6i dang chét ran mau trang,

o? o?
HN HN
cl j(%[cu ] — ﬁm :
Z ° | OH

FOONTORY S FoN o R

0o
o
2-378 171

DPanh gia hoat tinh sinh hoc:
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Tiéu chuin mirc d6 hoat dong cua su pha hiy thuc vat (tic 1a ti 1€ c ché sinh

trudéng) nhu sau:
Mirc d 5: ti 18 trc ché sinh truéng 1én hon 85%;
Mikc db 4: ti 18 tic ché sinh trudng bang hoic 16m hon 60% va nhé hon 85%;
Mite do 3: ti 18 e ché sinh trudng bang hoic 16n hon 40% va nhé hon 60%;
Mitc d6 2: ti 18 e ché sinh trudng b?mg hoac 16n hon 20% va nhé hon 40%,
Mirc @ 1: ti 18 trc ché sinh trudng bang hodc 16n hon 5% va nho hon 20%;
Murc d6 0: ti 1€ e ché sinh tredng nho hon 5%;
Ti 18 tic ché sinh truéng duoc md ta & trén 13 ty 18 e ché trong luong tuoi,

Thi nghiém kiém tra sau trd: Hat c¢6 dai mét 14 mAm va hai 14 mim va hat giéng
cdy trong chinh (vi du nhu lia mi, ngd, gao, d4u tuong, bong, hat c6 dau, ké va ciy bo
bo) duoc cho vao chau nhua c6 chira d4t, Sau dé phu d4t 0,5-2 cm, hat dugc cho phat
trién trong méi trudng nha kinh tdt, Cac ciy thir nghiém duge xir Iy & giai doan 2-3 14
2 tudn sau khi gieo, Cac hop chat thir nghiém theo sang ché dugc hoa tan twrong tmg
v6i axeton, sau d6 dugc thém vao tween-80, va st dung 1,5 lit mdi ha chét c6 dic
metyl oleat dang nhii twong 1am chét hiép luc, va dugc pha loing bing mot luong
nuée nhat dinh dén néng d6 nhat dinh, Dung dich dugc phun 1én cay bang binh phun,
Sau d6, cac cdy dugc nudi ciy trong 3 tuan trong nha kinh, va két qua thi nghiém vé

hi¢u qua kiém soét co dai duoc liét ké trong bang 4-5,
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Bang 4: Két qua thir nghiém d6 hoat dong cta cac hop chét (1000 g a.i./ha)

S6

Echinochloa
crusgalli

Digitaria
sanguinalis

Monochoria
Vaginalis

Abutilon
theophrasti
Medic.

Galium
aparine

1-2

5

5

W

5

14

1-26

5

5

1-27

1-71

2-1

2-2

2-3

24

2-5

2-6

2-8

29

2-10

2-11

2-12

2-13

2-14

2-15

2-16

2-17

2-18

2-19

2-20

2-21

2-22

2-23

2-24

2-25

2-26

2-27

2-28

2-29

2-30

2-31

2-32

|||k

Nl n

2-33

2-34

2-35

2-36

2-37

2-38

2-39

2-40

2-41

2-42

2-43

2-44

(R RRV, RV R RV, R RV S KV, N AV, V. R AV, R RO S AV, R RV R AW, SRV, R RO, R AV S RO R R0, 3 KV, 3 KO, R AU Y RV, R AV R RO N RO SRV, R RV, (O, RO, R AV, N AV, | RO, R O, N KO, R RO R RO, R RO, SRV, R RO, R R, R AL R RO, N RO, § RO, RO, ) RO, 3 AV |

W[l b e f | b

(TN IV Y LY Y KV, L Y KV RO R K R .S AN V.S EV, AV Y KV R V. R AV, (V.3 KV R RV R KV N K.} RV, R AV R RO, R KV Y KO, R RO 8 KO Y RO, RO} RO, R AW, R RO N QUL R RO R RO § RO} RO N AL RO B ROL Y RO R A0, RO ) RO B RN N RS ]
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2-45
2-46
2-47
2-48
2-49
2-50
2-51
2-52
2-53
2-54
2-55
2-56
2-57
2-58
2-59
2-60
2-61
2-62

(94

(@]

2-64
2-65
2-67
2-68
2-69
2-70
2-71
2-72
2-73
2-74
2-75
2-76
2-77
2-78
2-79
2-80
2-81
2-82
2-83
2-34
2-85
2-86
2-87
2-88
2-89
2-90
2-91
2-92
2-93
2-94
2-95
2-96
2-97
2-98
2-99
2-100
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2-101

2-102
2-103
2-104
2-105
2-106
2-107
2-108
2-113

2-114
2-121

2-122
2-155

2-156
2-157
2-158
2-159
2-160

2-164
2-175

2-176
2-195

2-196
2-215

2-216

2-235

2-236

2-263

2-264

2-265

2-266

2-267

2-268

2-270

2-271

2-272

2-273

2-274
2-275

2-276

2-277

2-278

2-279

2-280

2-281

2-282

2-283

2-284

2-285

2-286

2-287

2-288

2-289

2-290
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2-291

2-292
2-294
2-295

2-296

2-297

2-298

2-299
2-300
2-301

2-302
2-303

2-304
2-305

2-306

2-307
2-308

2-309

(=]

v—

o
(@]

2-311

2-312

2-313

2-314

2-315

2-316

2-317

2-318

2-319

2-320
2-321

2-322
2-323

2-324
2-325

2-327
2-328

2-329
2-330

2-331

2-332

2-333

2-334
2-335

2-336
2-337

2-338

2-339

2-340
2-341

2-342
2-343
2-344
2-345
2-346
2-347

78



52464

79/102
2-348 5 5 5 5 5
2-349 5 5 5 5 5
2-350 5 5 5 5 5
2-351 5 5 5 5 5
2-352 5 5 5 5 5
2-353 5 5 5 5 5
2-354 5 5 5 5 5
2-355 5 5 5 5 5
2-357 5 5 5 5 5
2-358 5 5 5 5 5
2-360 5 5 5 5 5
2-363 5 5 5 5 5
2-365 5 5 5 5 5
2-368 5 5 5 5 5
2-370 5 5 5 5 5
2-371 5 5 5 5 5
2-372 5 5 5 5 5
2-373 5 5 5 5 5
2-376 5 5 5 5 5
2-377 5 5 5 5 5
2-378 5 5 5 5 5
2-379 5 5 5 5 5
2-381 5 5 5 5 5
2-383 5 5 5
2-385 5 5 5
2-386 5 5 5 5 5
2-387 5 5 5 5 5
Béang 5: Thir nghiém d6 hoat dong so sanh giai doan sau trd
S8 Echinochh?a Digitfzria. Euiiz’(’)lfl?iae Iha
crusgalli sanguinalis Lathyridis
1-2 5 5 5 N
NHo
cl cl
ﬁ 2 3 3 N
clI” N7 OJYO\H
o}
NHz
cl f\/[m
cI N o/'\,(O‘H : : : N
0 (Cdu hinh S)
1-26 5 5 5 0
1-26 (400 g a.i./ha) 5 5 5 3
F
Cl A
m JWfOH 2 3 3 2
HoN o)
cl 0
F
S Ay
| 1 1 1 N
cl o] (Cau hinh S)
1-71 5 5 5 0
2-30 4 5 4 N
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0 ( Céu hinh S)

2-69

2-70

2-71

2-71 (400gai/ha)

W [

W || |

W |||

N[OOI

D

D

o) (Céu hinh 8)

[y

[y

(S

2-72

2-86

2-103

2-113

2-121

2-195

2-215

2-235

2-271

2-280

2-283

2-287

2-292

2-294

2-298

2-298 (400 g a.i./ha)

2-298 (100 g a.i./ha)

ENG RV RV RV, R IV, RV, R AV, R AV, R LV, } AV, § F N B SN RO, R RO, AV, R RO, ) RO, }

(VR R R AV R AV, SRV R R, A, R RV, RO, R RO, R RV, RO, ) RO, RV, ) AV, )

(G RV, RV, YR SRV R A, RV R KV, R A R RO RO N RO, RO, R RV, R RV, B R, R0}

ol |lolo|Ziolololo|o|o|oloiolo|o|o

NH2

Z

Z

NF;
le\/[m QO
F N7 oJ\Y(O

o)

(Cdu hinh S)

2-300

2-319

2-343

2-348

bispyribac-natri (100 g a.i./ha)

cyhalofop-butyl (300 g a.i./ha)

— AN tn

bt | N[N N [N

— O ||

o|Z|o|o|ole
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Ghi chi: Gia tri trung binh thu dugc théng qua ba thi nghiém 13p lai, N dai dién
cho viéc thiéu mot sb dit liéu; néu khong c6 chi dinh 16 rang, liéu lugng st dung 1a
hoat chat 200 g/ha, cong v6i nudc 450 kg/ha. Echinochloa crusgalli duge thu thap t
Giang T6, Trung Qudc, da khang thudc diét co trc ché ALS va thudc diét co ACCe, va
Digitaria sanguinalis va Semen Euphorbiae Lathyridis cling dugce thu thip tr Giang
T6 da khang thudc diét co ACCe cyhalofop-butyl.

That bét ngd, mic du cac hop chit ciia sing ché nay c6 ciu triic twong tw nhur cac
hop chét dbi ching, nhung ching c6 tac dung t6t va tinh chon loc t&t hon d6i v6i cac
loai c6 hai graminous, cé dai 1a rdng va Cyperus rotundus trén rudng la, va co gia tri
thwong mai tuyét voi. Dic biét, chung van con ndi bat trong viéc kiém soat co dai chu
chét khang thudc trc ché ALS bispyribac-natri va chit ttc ché ACCe cyhalofop-butyl.
Ngodi ra, so véi ddng phan raxemat va dong phan S, ddng phan R cia sang ché nay da
c4i thién dang ké& hoat dong chdng lai c6 dai graminous ching han Echinochloa
crusgalli, Digitaria sanguinalis va Semen Euphorbiae Lathyridis, va c¢6 d§ chon loc

tot doi vai cay laa.
Thir nghiém v& tac dong clia ¢ dai trong giai doan trudce khi trd

Hat gidng ctia c6 dai mot 14 mdm va hai 14 mam va céc loai cdy tréng chinh (vi
du nhu laa mi, ngo, gao, dau tuong, bong, hat c6 dau, ké va cay bo bo) dugc cho vao
chau nhua da duoc lép dat va phu dit 0,5-2cm. Céac hop chét thir nghiém theo sang
ché duogc hoa tan v6i axeton, sau d6 dugc thém véi tween-80, duge pha lodng bai mot
luong nudce nhit dinh dé dat dén ndng 46 nhit dinh, va duoc phun ngay sau khi gieo.
Hat gidng thu dugc dwoc 0 4 tudn trong nha kinh sau khi phun va két qua thir nghiém
duoc quan sat. Quan sat thdy rang thude diét co hau hét c6 tac dung tuyét voi & mirc
bén 250 g a.i/ha, dic biét 1a dbi v6i co dai ching han Echinochloa crusgalli,
Digitaria sanguinalis and Abutilon theophrasti, v.v. Nhiéu hop chét c6 tinh chon loc

tot doi v&i ngd, lha mi, gao, ddu twong, hat cai dau, v.v..

Thong qua céc thi nghiém, ching t6i nhan thdy ring cac hop chit ciia sang ché
néi chung c6 tic dung kiém soat co dai tdt hon, dic biét 1a ddi vé6i cac loai co dai
graminous ching han Echinochloa crusgalli, Digitaria sanguinalis, va Setaria viridis,
ching xuit hién rong rdi trén cac canh déng ngod, canh déng lua va canh déng hua mi,
va céc loai co dai 14 rong chinh ching han Abutilon theophrasti, Rorippa indica va

Bidens pilosa, va c6 gia tri thwong mai tuyét voi. Déac biét, ching t6i nhan thiy ring
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ching c6 hoat tinh cuc ky cao d6i véi c6 dai 14 rong, ching han Rorippa indica,
Descurainia sophia, Capsella bursa-pastoris, Lithospermum arvense, Galium aparine
va Stellaria media, khing chit trc ché ALS.

Panh gia an toan lua cay va danh gia tac dung kiém soat co dai trén rudng lua:

Pit rudng lua dwgc nap vao chau 1/1.000.000 ha. Hat gidng Monochoria
vaginalis dwgc gieo va phil dat nhe nhang, sau d6 dé yén trong nha kinh & trang thai
trlt nuge 0,5-1cm. Sau d6, nd dugc gitt & mic luu trit nwde 3-4cm. Co dai duge xi ly
bang cach nho giot dung dich pha loing WP hoic SC dugc didu ché theo phuong phép
didu ché thong thudng cia cac hop chét theo sang ché véi pipet ddng nhit dé dat dugc

lugng hitu hiéu quy dinh khi Monochoria vaginalis dat giai doan 0,5 14.

Ngoai ra, dat rudng lta nap vao chau 1/1.000.000 ha dwgc san phang dé trir nudce
& d6 sdu 3-4cm. Lia 3 14 (lta japonica) dugc cdy & d6 sdu 3cm vao ngay hom sau.

Hop chét caa sang ché duoc xit Iy theo cach tuong tu sau 5 ngdy cay.

Didu kién sinh san ciia Monochoria vaginalis 14 ngay va laa 21 ngiy sau khi xir
1y hop chét theo sang ché bing mét thuong. Panh gia hiu qua kiém soat co dai véi
muc d6 tidu chuin hoat dong noi trén 13 0-5, nhiéu hop chét thé hién hoat tinh va tinh

chon lgc tuyét voi.

Béng 6: Két qua thir nghiém do hoat dong va d6 an toan (1000 g a.i./ha)

S6 lua Monochoria Vaginalis
1-2 0 5
1-26 0 5
1-71 0 5
2-69 0 5
2-70 0 5
2-71 0 5
2-294 0 5
2-300 0 5
2-319 0 5
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2-343 0 5
2-348 0 5
penoxsulam (50 g a.i./ha) 1 1

Ghi chu: Hat giéng Monochoria vaginalis dugc thu thap tir tinh Hic Long, Trung
Québc. Cac thir nghiém chi ra ring c6 dai khang v6i ty 1& phd bién cia

pyrazosulfuron-etyl va penoxsulam.

C6 thé thiy tir cac thi nghiém ring cac hop chit ciia sang ché nay co hoat tinh
tuydt voi chdng lai co dai c6 hoat déng trc ché chdng ALS gy ra thach thirc nghiém
trong trong san xuét, va c6 thé giai quyét vin dé ngay cang nghiém trong vé tinh
khang.

Ddng thoi, sau mot sb thir nghiém nhan thdy ring hop chit va ché phim theo
sang ché ¢6 tinh chon loc tdt dbi v6i nhidu loai co dai graminae chﬁng han Zoysia
japonica, Cynodon dactylon, Festuca elata, Poa annua, Lolium perenne and
Paspalum vaginatum v.v, v c6 kha niang kiém soat nhiéu loai ¢4 dai graminous va cé
dai 14 rong. Hop chét ciing cho thay tinh chon loc va gi tri thwong mai tuyét voi trong
cic thir nghiém trén lua mi, ngd, gao, mia, ddu twong, bong, huéng duong dau, khoai

tdy, vuon cdy an qua va rau trong cac phuong phap ing dung thudc diét co khéac nhau.
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Yéu cau bao hé

1. Axit R-pyridyloxycarboxylic dwoc thé hién boi cong thirc I va mudi, din xuit este
Y
c N7 O/H(O\H
0]
I
mudi 1a muoi kim loai hoac muoi amin;
Y
s
C7 N7 O/K{f X m
(0]

I -1 .

este 1a ;

cua no,

trong d6 A, B d6c 14p 1a halogen, C1-C8 alkyl hodc C3-C8 xycloalkyl;

C 1a hydro, halogen hoac C1-C8 alkyl;

Q la halogen, xyano, xyano C1-C8 alkyl, hydroxy C1-C8 alkyl, amino, nitro,
formyl; C1-C8 alkyl, C2-C8 alkenyl, C2-C8 alkynyl, C3-C8 xycloalkyl, C1-C8 alkoxy,
C1-C8 alkylthio, C1-C8 alkylcarbonyl, C1-C8 alkoxycarbonyl, C1-C8 alkylamino
C1-C8 alkyl hodc C1-C8 alkoxy C1-C8 alkyl c6 hodac khong c6 halogen; hodc aryl,
heteroaryl, aryl C1-C8 alkyl, heteroaryl C1-C8 alkyl khong dugc thé hoiic duoc thé;

Y 14 NRiR, trong d6 R; 1a H; C1-C8 alkyl, C2-C8 alkenyl hodc C2-C8 alkynyl
duoc thé thy ¥ bai 1-2 Ryp; hodc -COR12; Rz 12 H hoic C1-C8 alkyl;

0
trong d6 Ri1 13 phenyl hoic EE/) ma khong duoc thé hodc dugc thé bsi 1-3
nhém dwoc chon tir nhém gdm c6 halo C1-C8 alkyl;
Ri2 1a H, C1-C18 alkyl hoac phenyl;
trong cong thirc I-1, X 13 O hodc S;
M la C1-C18 alkyl, C2-C8 alkenyl, C2-C8 alkynyl, C3-C8 xycloalkyl, C3-C8

0 R4\N/R5
.R N_ R
’%L'.“ o R /g:kn/ORe
xycloalkyl C1-C8 alkyl, -(C1-C8 alkyl)-Z, Rs Rs  hodc o) co

hodc khong c6 halogen; hodc heterocyclyl, aryl, heteroaryl khong dugc thé hodc duoc
thé;
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o)
Z la 3{O\Rs, f‘aj\o’R{ '%{‘O\[JO\RS, ;O/N\jl'!(s&, /EJJ\N/R“ ;{N/R“
hodc heterocyclyl, aryl, heteroaryl khong dugc thé hodc dugc thé;
Rz doc 1ap la C1-C8 alkyl, C2-C8 alkenyl, C2-C8 alkynyl, C3-C8 xycloalkyl
hodc C3-C8 xycloalkyl C1-C8 alkyl;
R4, Rs, Re ddc 1ap 1a hydro, C1-C8 alkyl, C2-C8 alkenyl, C2-C8 alkynyl, C3-C8
xycloalkyl, C3-C8 xycloalkyl C1-C8 alkyl hodc C1-C8 alkoxycarbonyl;

Rs , Rs | xyano, nitro;

\ ;  ~80 0 ST
thudt nglt “heterocyclyl” dé cép dén §\</ , ] hodc §fo>; thuat ngir “aryl”
\ . 3 . §@ -§f °
dé cip dén phenyl hodc naphtyl; thuat nglt “heteroaryl” d¢ cdp dén N7, "\/),
R

R! Rl
o) S N

i o s N

é@, 'EEN/), _§EN/>, _EEN), _§EN/>, -E:C'\//\N, 'éf‘\//\N hoic éi//\N, duoc thé bsi 0, 1, 2
hodc 3 nhém dugc chon tir nhom gém co halogen, xyano; va C1-C6 alkyl, C2-C6
alkenyl, C2-C6 alkynyl, C3-C6 xycloalkyl, C3-C6 xycloalkyl C1-C6 alkyl, OR” hodc
SR” ¢6 hodc khong c6 halogen;

R’ ddc 1ap 1a hydro; hoac C1-Cé6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C6
xycloalkyl hodc C3-C6 xycloalkyl C1-C6 alkyl c6 hodc khong c6 flo, clo hodc brom;

R” d6c 1ap la hydro, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C6
xycloalkyl hodc C3-C6 xycloalkyl C1-C6 alkyl.

2. Axit R-pyridyloxycarboxylic va mudi, din xudt este ctia né theo diém 1, trong d6 A,
B ddc 1ap 1a halogen, C1-C6 alkyl hodc C3-C6 xycloalkyl;

C 1a hydro, halogen hoac C1-C6 alkyl;

Q 1a halogen, xyano, xyano C1-C6 alkyl, hydroxy C1-C6 alkyl, amino, nitro,
formyl; C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C6 xycloalkyl, C1-C6 alkoxy,
C1-C6 alkylthio, C1-C6 alkylcarbonyl, C1-C6 alkoxycarbonyl, C1-Cé6 alkylamino
C1-C6 alkyl hodc C1-Cé6 alkoxy C1-C6 alkyl c6 hodc khong c6 halogen; hodc aryl,
heteroaryl, aryl C1-C6 alkyl, heteroaryl C1-C6 alkyl khong dugc thé hoic dugc thé;

Y 14 NRiR;, trong d6 R; 1a H; C1-C6 alkyl, C2-C6 alkenyl hodc C2-C6 alkynyl
tuy y dugce thé boi 1-2 Ryy; hoic -COR2; Rz 13 H hodic C1-C6 alkyl;
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0
n . .
trong d6 Ri1 1a phenyl hoac §—,\/) ma khéng duoc thé hodc dugc thé boi 1-3
nhom dwugce chon tir nhém gém c6 halo C1-C6 alkyl,
Riz2 1a H, C1-C14 alkyl hodc phenyl;

muoi 14 mudi kim loai, mudi amoni NH4", mudi amin bidc mit RNH,, muoi amin

bac hai (R):NH, mudi amin bac ba (R)3N, mudi amin bac bén (R)aN*, mudi morpholin,

mubi aminopropyl morpholin, mubi Jeff amin D-230, hodc mubi cua 2,4,6-
tri(dimetylaminometyl) phenol va natri hydroxit;

trong d6, R doc 1ap 1a khéng dugc thé C1-C18 alkyl, C2-C18 alkenyl, C2-C18
alkynyl hoic C3-C18 xycloalkyl, va cac nhém néu trén dugc thé boi mot hodc nhidu
nhom sau: hydroxy, C1-C8 alkoxy, C1-C8 alkylthio, hydroxy C1-C8 alkoxy, amino,
C1-C8 alkylamino, amino C1-C8 alkylamino, phenyl;

trong cdng thure I-1, X 14 O hodc S;

M 1a C1-C18 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C6 xycloalkyl, C3-C6

o Rasy
3N R AN

) \\f /%l ORe
xycloalkyl C1-C6 alkyl, -(C1-C6 alkyl)-Z, Rs | Rs  hodc o} co

Rs
R4

hodc khong ¢ halogen; hoac heterocyclyl, aryl, heteroaryl khong dugce thé hodc dugc
thé;
it
: Ra § .Ra
%lo "Q?-JJ\ R3%‘L\ﬂ/ RSs’éO\(S iif\ll e"rxlj

hodc heterocyclyl aryl, heteroaryl khong dugc thé hodc duoc thé;

R3 doc 1ap 1a C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C6 xycloalkyl
hodc C3-C6 xycloalkyl C1-C6 alkyl;

R4, Rs, R d6c 1ap 1a hydro, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C6
xycloalkyl, C3-C6 xycloalkyl C1-C6 alkyl hodc C1-C6 alkoxycarbonyl;

§K/o>

. thuét ngir “aryl” @& cap dén phenyl

-QT3J~“‘/§>

Rs , Rs | xyano, nitro;

thuat ngit “heterocyclyl” dé cap dén

hodc naphtyl; thust ngit “heteroaryl” d& cép dén
lRl

4 N/

hoic “~N'.

3. Axit R-pyridyloxycarboxylic va mudi, dAn xuét este ciia né theo diém 1, trong d6 A,

B doc 13p 1a halogen hodc C1-C6 alkyl;
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C 1a hydro, halogen hoic C1-C6 alkyl;

Q 1a C1-C6 alkyl, halo C1-C6 alkyl, C3-C6 xycloalkyl, C2-C6 alkenyl, C2-C6
alkynyl, halogen, xyano, amino, nitro, formyl, C1-C6 alkoxy, C1-C6 alkylthio, C1-C6
alkoxycarbonyl, hydroxy C1-C6 alkyl, C1-C6 alkoxy C1-C2 alkyl, xyano C1-C2 alkyl,
C1-C6 alkylamino C1-C2 alkyl, benzyl, thienyl, thiazolyl, R , hodc phenyl ma
khong dugc thé hodic dwoc thé boi it nhdt mot nhém dugce chon tir nhém gém co
halogen;

Y la amino, C1-C6  alkylamino, C1-C6  alkylcarbonylamino,
phenylcarbonylamino, hodc furylmetylenamino ma khong duoc thé hozc duoc thé boi
halo C1-C6 alkyl;

mudi 12 mubi kim loai, mudi amoni NH,", mubi amin bac mot RNH, mudi amin
béc hai (R)2NH, mudi amin bac ba (R):N, mudi amin bac bdn (R)4N*, mudi morpholin,
mubi aminopropyl morpholin, mudi Jeff amin D-230, hoic mubi  cla
2,4,6-tri(dimetylaminometyl) phenol va natri hydroxit;

trong d6, R doc 1ap 1a khong dugce thé C1-C14 alkyl, C2-C12 alkenyl, C2-C12
alkynyl, C3-C12 xycloalkyl; hoic C1-C14 alkyl tily ¥ dwoc thé boi mot hodc nhiéu
nhom sau: hydroxy, C1-C6 alkoxy, C1-C6 alkylthio, hydroxy C1-C6 alkoxy, amino,
C1-C6 alkylamino, amino C1-C6 alkylamino, phenyl;

trong cong thirc I-1, X 14 O hoac S;

M la C1-C18 alkyl, halo C1-C8 alkyl, C3-C6 xycloalkyl, C2-C6 alkenyl, halo
C2-C6 alkenyl, C2-C6 alkynyl, xyano C1-C2 alkyl, nitro C1-C2 alkyl, C1-C6 alkoxy
C1-C2 alkyl, C1-C6 alkoxycarbonyl C1-C2 alkyl, C2-C6 alkenyloxycarbonyl C1-C2

0 Rav-Rs
ARy oN_R
X N 4 % S 4 /ELJ\[(ORG
alkyl, -(C1-C2 alkyl)-Z, Rs Rs | O , tetrahydrofuryl, pyridyl,

R o\
A
naphtyl, é—\/), R ma khong duoc thé hodc duoc thé boi C1-C6 alkyl; hoic
phenyl ma khong duge thé hogc dugce thé boi C1-C6 alkyl, halogen hodic C1-C6
alkoxy;
g s
.0 _O. - Ng Re Ry &...R N
Oy R, POt AR Ay A
Z la o} , Rs Rs , Rs | tetrahydrofuryl, pyridyl, R
thienyl, furyl, naphtyl; hodic phenyl ma khéng dugc thé hodc dugc thé boi it nhit mot
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nhém dwoc chon tir nhém gdm c6 C1-C6 alkyl, halo C1-C6 alkyl, xyano va halogen;
R3 doc lap 1a C1-C6 alkyl;
R4, Rs, Re doc 1ap 1a hydro, C1-C6 alkyl hoac C1-C6 alkoxycarbonyl,;
R’ 13 hydro hoac C1-C6 alkyl.

4. Axit R-pyridyloxycarboxylic va mudi, din xuét este ciia né theo diém 1, trong d6 A,
B ddc 1ap 1a clo hodc metyl;

C 1a hydro, flo, clo hodc metyl;

Q 1a metyl, etyl, propyl, isopropyl, xyclopropyl, vinyl, ethynyl, flo, clo, brom,
Xyano, amino, nitro, formyl, metoxy, metylthio, metoxycarbonyl, monoclometyl,
monoflometyl, diflometyl, triflometyl, 2-cloetyl, 2,2,2-trifloetyl, hydroxymetyl,
/L*?:\/O\ ?—»,L/\O/ NC/?«-’{ \rtss\,/hll\\

e
béi clo, thienyl, rR’ ma khéng dwoc thé hoic dugc thé boi flo, hoic phenyl ma

, benzyl; thiazolyl ma khéng duoc thé hodc dugc thé

o

khong dugc thé hodc duogc thé bai clo;
H )OJ\ WO i o N

YINH,, ¥, T %Nv@, WD poge "X

mudi 1 mudi kim loai kidm, mudi kim loai kiém thd, mudi amoni, muédi
tetrametylamoni, mudi benzyltrimetylamoni, mudi cholin amin, mudi dimetylamin,
mudi monoisopropylamin, mudi diallylamin, mubi xyclododecylamin, mubi
benzylamin, mudi monoetanolamin, mubi dimetylmonoetanolamin, mudi
diglycolamin, mudi dietylentriamin, mudi  dimetylaminopropylamin, mudi
1,2-propyldiamin, mudi trietylentetramin, mudi N,N-bis[aminopropyl]metylamin,
mudi 2-metylthiopropylamin, mudi 2-butoxyetylamin, muéi AEPD, mudbi tri(metylol)
aminometan, mudi morpholin, mubi aminopropyl morpholin, mudi Jeff amin D-230,
hodc mubi cua 2,4,6-tri(dimetylaminometyl) phenol va natri hydroxit;

trong cong thirc I-1, X 1a O hoac S;

M 14 metyl, etyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, pentyl,
hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, 2-floetyl, 2-cloetyl, 2-brometyl,
2,2-difloetyl, 2,2,2-trifloetyl, 4,4,4-triflobutyl, 2,2,3,3,3-pentaflopropyl, xyclopropyl,

/

xyclobutyl, xyclopentyl, xyclohexyl, allyl, 2-propynyl, #°N s NO2, P,
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Cl
S \/j\rCI 0]
< o} <
;’J\/\o/, /'77{\0/\’ /'71:\/ \/\/, ,'?{\/\O/’ ?J\/\/Cl’ a o, fc\)J\O/,
O

Wl § A
O ~ Ve . \r‘f O O\ N _ }é NH2 ~ O
y‘wlko/\, rﬂ)Lo ’ 5%0 , T jg , ¥ N , 7]0/ , \@SN/J\’ T, H

o]
N e
i]\l)J\o \éé\/\O/N\\!/ \J‘S\/\N/ \f(\/\
“Boc , [, NHz, tetrahydrofuryl, tetrahydrofurylmetylen,
pyridyl, pyridylmetylen, naphtyl, naphtylmetylen, furylmetylen, thienylmetylen,
4
[Ty

N <
2N N-N N . .
ey , R MY ma khong dugce thé hodc dugce thé bdi metyl; phenyl ma khong

B

duoc thé hodc duoc thé bai metyl, clo, metoxy hoac isopropyl; hodc benzyl ma khong
duoc thé hodc duge thé boi triflometyl, brom, clo, flo, xyano hodc metyl;

R’ 13 hydro hodc metyl.
5. Axit R-pyridyloxycarboxylic va mudi, din xuét este theo diém 1, trong d6 A, B doc
1ap 12 clo;

C 1a hydro, flo hoac clo;

Q 1a metyl;

(@]
H N\
Y 13 NH; hoic %“V@ :

trong cong thire I-1, X 1a O hodc S;
M 1a metyl, etyl, propyl, pentyl, hexyl, heptyl, decyl, undecyl, dodecyl,

9 \Jé\/\ ’N\ \c‘g\/\N/
4,4,4-triflobutyl, "’H/\/O\/\/, N , \ééN/J\ , © \( [,

tetrahydrofurylmetylen, pyridylmetylen, furylmetylen, hodc benzyl ma khoéng duoc

b

thé hodc dugce thé bai clo.

6. Axit R-pyridyloxycarboxylic va mudi, din xuét este clia né theo diém 1, dugc chon

tir mot trong cac hop chit sau day:

Y
A | X B Q
c N O/K‘(O\H
(e}
I
So A B C Q Y
1-2 cl cl cl CH; NH,
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1-4 Cl cl F ‘f| N NH,
P
1-26 cl cl CH; NH,
1-27 Cl cl F Et NH;
S
1-71 cl cl F CH; Y N
Y
A | N B
c N O)\H/X‘M
0]
I-1
S6 A| B C Q X Y muoi/M
21 |c| c | F ;@ 0 NH, mubi natri
4
22 | Cl| Cl | F CHj S NH; mudi canxi
23 | Cl| Cl | F CHs Y NH: mubi amoni
2-4 Cl Cl F CH; S NH; mubi tetrametylamoni
2-5 Cl Cl F Et 0 NH: mubi benzyltrimetylamoni
2 |alal|r | Y | © NH, mubi cholin amin
=
227 | c| c | F CH; 0 NH, mubi dimetylamin
2-8 Cl Cl F J;O 0 NH: mubi monoisopropylamin
2-9 Cl Cl Et S NH; mudi benzylamin
2-10 Cl Cl Et 0 NH, mudi monoetanolamin
211 | Cl| Cl | F "é] N |0 NH, mudi diglycolamin
=
212 | Cl| Cl | F Et S NH, mubi diallylamin
2-13 | Cl Cl F ;O Y NH; mubi xyclododecylamin
) 0 NH, muoi
2-14 ) Cl cl F CH; dimetylmonoetanolamin
215 | cl| ¢ | F ;O 0 NH, mubi dietylentriamin
216 | Cl | Cl | F f([ N | O NH, g raor .
_ imetylaminopropylamin
2-17 | C1 | cl CH; S NH; mudi 1,2-propyldiamin
2-18 | Cl | CI Et S NH; mudi trietylentetramin
mudi
2-19 | Cl | Cl F AN 0 NH; N,N-bis[aminopropyl]metyla
min
220 | cl | ¢ | F Jo o |S NH; muéi 2-metylthiopropylamin
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221 | C1 | Cl F -+<] 0 NH: mudi 2-butoxyetylamin
222 | c| ¢ | F CH; 0 NH, muéi AEPD
923 cl cl F ){\/o\ 0 NH, muoi ‘trl(metylol)
aminometan
224 | Cl| Cl | F CH; 0 NH; mudi morpholin
925 cl cl F Et S NH, mudi aminopropyl
morpholin
226 | c1| c | F CH; S NH, mubi Jeff amin D-230
mudi cia
227 | Cl| Cl | F Et 0 NH; 2,4,6-tri(dimetylaminometyl
) phenol va natri hydoxit
228 | Cl | CH; | H CHs 0 NH, CH;
229 |l | CH; | F CH; 0 NH; CH,
230 [ cl| ¢ | H CH, | O NH, CH,
231 [ c | c | ¢ CH; 0 NH, CH,
232 | C1 | Cl | CHs CH, 0 NH, CH;
233 | cl| c | F Et S NH, CHs
234 [cl | ¢ | F Et 0 NH, CH,
235 || c | F ,%ZJ\ 0 NH, CH:
236 | Cl| c | F j71J\ S NH, CH:
237 |[cl| ¢ | F “~ | 0 NH, CH;
238 | C1 | Cl F -+=<] 0 NH, CH;
239 [ cl| ¢ | F CF; 0 NH, CH,
2440 | Cl | Cl F Xcr, | O NH, CH;
2-41 Cl Cl F e 0 NH, CH3
242 [al ca | F | ¥ ~a |0 NH, CH;
243 [ cl | ¢ | F I 0 NH, CH,
F
244 | Cl| Cl | F ELF 0 NH; CH;
245 | cl| c | F % 0 NH, CH;
246 | Cl | Cl F 4= 0 NH, CH;
0]
247 | Cl| Cl | F A | © NH, CH;
248 | Cl| Cl | F 2 0 NH, CH;
249 [ a1 | ¢ | F “~on | O NH, CH,
250 [ C1| Cl | F NO, 0 NH, CHs
251 [ Cl| € | F F 0 NH; CHs
252 [ Cl| € | F Br 0 NH, CHs
253 [ Ccl| Cl | F Cl 0 NH; CH;
254 | cl| ¢l | F >0 | O NH; CH,
255 | C1| Cl | F “~o” | S NH; CH;
256 | Cl| Cl | F NH; 0 NH, CH;
2-57 | Cl | cl F 25\ 0 NH, CH;
2-58 | Cl | Cl F 20~ 0 NH, CH;
25 || c | F | 4N |O NH; CH;
~ '\
260 | Cl| ¢ | F N Y | O NH, CH;
261 | Cl| Cl | F CN 0 NH, CH;
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262 |c| a | F f@ 0 NH, CH,
2NN
263 | c1| ¢ | F | 0 NH» CH,
S
264 | CL| Cl | F |qg /Q;\ o NH, CH;
_ WS
265 | 1| ¢cl | F U 0 NH; CH;
?SW\/S
267 | 1| ¢ | F Nj 0 NH; CH;
Cl
Pt
268 | C1 | cl F LN 0 NH, CH;
F
269 | Cl| CI | F CH; 0 NH; CH,
270 | Cl | CI | F CH, S NH CH,
271 | CI | CI | F CHs 0 NH, Et
272 | Cl | Cl | F CH; S NH, Et
273 | Cl| Cl | F CH, 0 NH, NN
2274 | C1 | F CH; S NH, o
275 || ¢ | F CH, 0 NH, /EJ\
276 | 1| ¢C | F CHj S NH, \51/
277 | Cl | CI | F CH, 0 NH, NN
2278 | ¢l | cl F CH; S NH, S
279 | c1| ¢ | F CH; o) NH, ;J\
280 | Cl| ¢l | F CH; S NH, . E/K
281 | cl| ct | F CH, | O NH, i
282 || ca | F CH; S NH, ?ﬁ/\
2-83 Cl Cl F CH; O NH; }wl/
|
284 | Cl| ¢Cl | F CH; S NH; \ﬁ<
285 | Cl| Cl | F CH, 0 NH; NN
286 | Cl| Cl | F CH, S NH, NN
287 |l | a | F CH, | O NH; s A
288 | cl | ¢ | F CH, S NH, . ;)\/
20 | c1| a | F CH; 0 NH, \f/\(
290 | c1| ¢ | F CH; S NH, \;/\(
201 |a| ¢ | F CH; 0 NH, ;J<
22 |ala | F| cm |s NH; o
2203 | ¢ | a F CH; 0 NH, \ﬂA/
294 | cl| ¢l | F CH; S NH, ‘ﬁA/
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2-95 Cl Cl F CH; o NH, \;ﬁ)\
2-96 Cl Cl F CH; S NH, \,ﬁ/k
207 | cl| a | F CH: | O NH, \ﬁ\A
208 |c1| a | F CH; S NH, ?s(\
209 | a1 | a | F CH; | O NH; %
ope
24100 | cl | ¢ | F CH, | S NH, iL/
npo
2101 | Cl| ¢ | F CH; 0 NH, I
2-102 | Cl | Cl F CH; S NH, F A~
213 | c1 | c | F CH; 0 NH, . é;J\A
2104 | Cl | Cl | F CH; | S NH, PN
2105 |cl| a | F CH, | O NH, ‘“‘f/ﬁA
2106 | CI | Cl | F CH; S NH, ?"Vj/\
2107 | ¢l | ¢l | F CH; 0 NH; s~
2108 cl| c | F | cHm |s NH, s
2-113 | C1 | Cl F CH; o) NH: \ﬁ/\/\
2114 | Cl1 | C | F CHs S NH, ‘ﬁ/\/\
2121 | Cl| C | F CH; 0 NH, o~
2122 | Cl| ¢ | F CH; S NH; o~
2155 | Cl | Cl | F CH; 0 NH; F
2156 | Cl | Cl | F CH; S NH: N~~~
2157 |ct| a | F | cH | O NH, /‘z‘“\(w
2-158 | Cl1 | Cl F CH, S NH, ‘Sv(/\/
2159 | cl | cl | F CH, | O NH, e~
2160 | Cl | ¢ | F | CHy | S NH, A
2-163 | Cl | Cl | F CH; 0 NH, ‘ﬁAN\
2-164 | C1 | Cl | F CHs S NH; ‘5]/\/\/\
2175 | C1 | ¢ | F CH; 0 NH; o~~~
2176 | CI | C | F CH; S NH; o~~~
2195 | cl | C | F CH; 0 NH, o~
219 | Cl | Cl | F CH; S NH, NN
2215 | Cl| € | F CH; 0 NH; o~~~
2-216 | Cl Cl F CHs S NH, RN U P
M P U N g
2235 | cl| ¢l | F CH; 0 NH; &
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223 | ci| ¢ | F CH; S NH, *
2263 | Cl | Cl | F CH; 0 NH, -+
2264 | 1| cl | F CHs 0 NH, \f@
2265 | cl| € | F CH; 0 NH, \50
N
2266 | c1 | ¢l | F CH; S NH,
2267 | Cl| Cl | F CH, 0 NI, wi_CN
2268 | Cl | Cl | F CH; 0 NH, w_NO;
2270 | C1 | CI | CH, CH; 0 NH, oo
2271 | Cl | Cl | F CH; 0 NH; AN
2272 | Cl | Cl F CH; S NH, e
223 | Cl | Cl | F CH, 0 NH, AP
2274 [c| a | F| cm |s NH, w7
22275 | €1 | F CH; 0 NH, .
2276 | Cl | € | F CH, 0 NH, Yo F
22277 | €l | ¢l F CH; 0 NH» e
2278 | C1 | Cl | F CH, 0 NH, Ry
2-2 1| cl | F CH 0 NH 1
279 | C 3 2 o \/,\F
2280 | Cl| Cl | F CH; 0 NH; F~_CFs
2281 | Cl | Cl F CH; 0 NH, X CF,
F
F
2282 | Cl | Cl | F CH; 0 NH; B’cha,
2283 | cl| a1 | F L | o NH, \;J\hl,/
2-284 | Cl | CI F CH; 0 NH, FNH,
2285 | Cl| Cl | F CH, 0 NH, S
Cl
2286 | cl| c | F CH: | O NH, ;:‘J\(CI
("(ll
2287 | cl | Cl | F CH; 0 NH; o \j/
o/\/
2288 | Cl | Cl | F CHs 0 NH; ;%O
(0]
2280 [ Cl | CI | F CH; | O NH, s A
|
e}
2290 | Cl | Cl | F CH; S NH, YO
/
2291 | Cl | Cl | F CH; 0 NH, 0 b
2292 | Cl | Cl | F CH; 0 NH, £
(e}
2294 | Cl| Cl | F CH; 0 NH, s A~
(0]
2295 | Cl | Cl | F CH; 0 NH, \;7)&0/

94



52464

95/102

~§ _0__0O
2296 | Cl | Cl CH; | O NH, o T
0
2297 | €l | CI CH; 0 NH, 'l
o}
2298 | ¢l | cl CH, | O NH, \;/Q
2299 | ¢l | cl CH; 0 NH; \51 S
Z
2-300 | €I | cl CH; | O NH; a0
=
2301 | ¢l | ¢l CH, | s NH, a0
=
2302 | €1 | cl CH, | O NH; ;VQ
Z
2303 | €1 | «l CH: | s NH, G
2-304 | ¢l | cl CH: | O NH, 5/@
2305 | ¢l | « CH, | S NH, ;/@\
2306 | C1 | Cl CH; 0 NH; \;ﬁ
2307 | Cl | CI CH; S NH, ?¢©/
g
2-308 | Cl | CI CH; 0 NH, PN
F
2-309 | €1 | ¢l CH; | S NH, \;\/Q
F
2310 | a | CH: | O NH, \ ;ﬁ
F
2311 | cl | a CH: | s NH, ﬁ
\{f F
F
2312 | a1 | a CH; | O NH, \5/0
F
2313 | a1 |« CH; | S NH, \5/0
2314 | a1 | a CH; | O NH, \;/Q
Cl
2315 | ¢l | cl CH, | s NH, \;/Q
Cl
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2316 | C1 | Cl CH; | O NH; _;v@
Cl
2317 | ¢l | cl CH; | S NH, ,é;v@\
Cl
Cl
2318 | ¢l | I CH; 0 NH, }j/©/
Cl
2319 | ¢l | ¢l CH; S NH, fy©/
2320 | ¢l | ¢l CH; | O NH, \§¢©
Br
2321 | a | a CH; | S NH; \g’¢©
Br
232 | | « CH: | O NH; \fﬂ
Br
2323 | | « CH: | s NH; ?,J@
Br
Br
2324 | a1 | ¢l CHy | O NH, \Q
Br
2325 | 1 | ¢l CHy | S NH; \/@
2327 | €l | Cl CH: | O NH; ;v@
CF3
2328 | €l | Cl CH: | S NH; \;/Q
CF3
2329 | ¢l | cl CH, | O NH; ;{O\
CF3
2330 | ¢ | a CH; | S NH; f%@
CE
CF:;
2331 | Cl | Cl CH; 0 NH, ;/O
CF5
2332 | Cl | CI CHs S NH, 5/@
2333 | 1 | Cl CH;, | O NH; \;v©
CN
2334 | 1 | Cl CH; | S NH, \E/Q
CN
2335 | 1 | «l CH: | O NH, }5/@
CN
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2336 | CI | Cl CH: | S NH, . /@\
5 CN
Z CN
2337 | ¢l | c CH; 0 NH, /@
oA
CN
2338 | 1 | c CH, | S NH, /@
K
2339 | 1 | c CH; | S NH, &
2340 | C1 | Cl CH; | O NH, . ;
2341 | ¢l | a CHy | O NH, ¥ %
=z
2342 | C1 | Cl CHs 0 NH, s Ao
£y
4
2343 | a1 | a CH; S NH _
) 4 Nj
2344 | 1 | ¢l CH: | 0 NH, y )
2345 | 1 | I CH; S NH, y : N
7
2346 | 1 | 1 CH; 0 NH, \ EJ@
-z
2347 | a1 | « CH | S NH, \ ;ﬁ
O
2-348 | C1 | Cl CHs 0 NH, o JQ
2349 | c1 | c CH; 0 NH, g /@o
S
235 | ¢l | a CH: | O NH, @ IO
2351 | 1 | c CHs | O NH, y Es
2352 | ¢l | al CH; 0 NH, ‘ﬁfr}"
/
\N’N
2353 | ¢l | c CHy, | O NH, SO
_—N
235 | ¢l | ¢l CHs | O NH; o -
2355 | ¢l | cl CHs | O NH, :,%Q
}e Cl
2357 | €1 | CI CH: | S NH; ©/
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2358 | Cl | Cl | F cH;, | s NH; )9
2360 | c1 | a | F CH, S NH, \ﬁ@)\
T
2363 | Cl | Cl | F CH; S NH, B
N/
7
N’N
2365 | 1| ¢ | F CH; S NH; |
g
VY,
2368 | c1 | ¢ | F CH, S NH, ¥ N
|V,
2370 | 1| ¢ | F CH; 0 NH; NG
(@)
2-371 | Cl1 Cl F CH; 0] NH, ‘;SFH/M\OH
NH,
[0)
2372 | ¢ | a F CH, 0 NH, o7
HN.
Boc
N NH
2373 |al a | F CH; S NH, ﬁf ’
H
2376 | Cl | cl | F CH; S N CH;
O
2377 | Cl| € | F CHs | O /U\H?{ CH;
2378 | Cl | Cl | F CH; 0 MN}“" CH;
g H
(0]
2379 | c1 | c1 | F CH; 0 CH;
HN Vo
(0]
2381 | c1| ¢l | F CH; 0 CH;
HN o
2-383 | C1 | Cl F -<] 0 NH, Et
2385 | cl | a | F ;© S NH, CH,
SN
2386 | C1 | ¢l | CHs CH, 0 NH, 0 \\(
CF3
- RaAn (o]
2387 | Cl | €l | F CH, 0 a2 CH;

7. Axit R-pyridyloxycarboxylic va mudi, din xut este ctia no theo diém 6, dugc chon
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tir hop chit bt ky trong cac hop chét sau day:

cl L cl N2
A CHj Cl R CH
| * 3
7~ O\ l * o)
Cl N (0] H F N/ o)\n/ “H
12 © 126 ©
Oi /\>
NH2
CH3 CNGEN P
| 5
H™ONT SO0 “CH3
1-71 2-30 ©
NHZ NHZ
CI\ J\ c. . _al
*
)\f( “CHj F~ N7 o S<cH
2-69 270 ©
NH,
| cl
~ * s
)}( “Et F7ON o/k[( “Et
2-71 272 ©
NH2
/KWS\/\/\ )\ﬂ/
2-86 2-103
NH, NH,
| cl cl cl
P * o 2 O~
F7ON" o \’/\/\ F7ON" 0
o) o)
2-113 2-121
NH, N
cl cl
*
F N o0 N FON OJYO
o) o)
2195 2-215
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NH2
cl ci
I A CH3
*
N o)\f(o
o
2-235
NH,
cl A S o,
%
0
2280
NH,
cl A O o,
3
F7ONT O/H]/o\/\o’N\\(
o
2-287
NH,
O A o, o
» * o
F7ON" 0 o
2-204
NH,
cl A O o, v@
*
F7 N7 o ©
0
2300
NH2
*
F7 N7 o)\n/s\/\\N
o
2343

8. Phuong phap diéu ché axit R-pyridyloxycarboxylic va mudi, din xuit este cia nd

2-271

NH

2-319

NH,
cl Cl

CH3 O/\\
<>//k\¢T/"

2- 348

theo diém bat ky trong s cac diém 1-7, bao gdm céc budc sau:

(1) hop chét c6 cong thirc III dugc phan tng véi hop chét c6 cong thic IT dé thu

dwoc hop chit ¢6 cong thic I-1-1; so @6 phan tmg nhu sau:

Y
Y Q A B
A N B o X Q
I + Hal (S) M — » l P * o
¢ N ow Y C” N ORrY M
0

I I

trong d6, W 1a kim loai kiém; Hal 1a halogen; phan tng dugc thuc hién véi su co

mat cla chat xic tac va dung madi;

100

I -1-1

100/102



52464 101/102

(2) hop chét c6 cong thirc I-1-1 duge phan tmg v6i sy ¢6 mit cia dung dich nuée

lithi hydroxit va dung médi dé thu dugc hop chét co cong thic I; so @6 phan tmg nhu

Y Y
* O\ _ * OH
c N O%R}n/ M C7ON O%Rﬁ(
(0] (0]
I-1-1 I
(3) hop chét c¢6 cong thirc I dugc phan tng véi M-SH dé thu dwgc hop chét c6

sau.

cong thirc I-1-2; so @6 phan tng nhu sau:
Y

Y A B
SRS L Lod
| * + M-SH o Z )'\(s\
AN OMOH C N O(R)o M
0
I I-1-2

trong do, phan tng dugc thuc hién véi sy ¢ mat cua chét khir nuéc va dung moi;
hoic, (4) khi Y 1a NR;R, va Ry, R khong phai 13 hydro & ciing mdt thoi diém, nd

NH,
A & B o
~ _OH
C N” O (R)
o)
duge thu bang cach cho phan g hop chat c6 cong thuc I-2 I-2 hodc
NHa
c N O%R)\WX\M
o)
hop chat ¢6 cong thire I-1-3 I-1-3 véi halogenua tirong Ung;

trong do6, phan tng dwoc thyc hién voi sy ¢ mdt cia bazo va dung méi, bazo 1a
mdt hodc nhiéu bazo dugce chon tir nhém gdm c6 natri hydroxit, kali hydroxit, natri
carbonat, kali carbonat, natri bicarbonat, va xesi carbonat; dung moi 1a mdt hodc nhiéu
dung méi dugc chon tr nhém g@)m c6 THF, 1,4-dioxan, toluen, 1,2-dicloetan, etyl
axetat, axetonitril, DMF, axeton, diclometan, va cloform; chit xuc tac dugc tiy

thém vao trong qua trinh phan trng

9. Phuong phép theo diém 8, trong d6 trong budc (1), W 1a K hodc Na; Hal 1a Br hodc
Cl; chét xtc tac 13 TBAB, dung méi 12 mot hoic nhiéu dung méi dugc chon tr nhdm
gdém c¢6 DCM, DCE, ACN, THF, va DMF.

10. Phuong phép theo diém 8, trong d6 trong budc (2), dung mdi 1a mot hodc nhiéu

dung moi dwgc chon tir nhoém gom c6d metanol, etanol, va isopropanol;
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11. Phuong phap theo diém 8, trong dé trong budc (3), chit khir nuéc 13 DCC, dung
mdi 13 mot hodc nhidu dung méi dwoc chon tir nhém gdm cé diclometan, dicloetan,
axetonitril, = N,N-dimetylformamit, = N,N-dimetylaxetamit, dimetyl sulfoxit,

tetrahydrofuran, toluen, va xylen.

12. Phwong phép theo diém 8, trong d6 trong budc (4), halogenua 13 clorua hoic

bromua..
13. Phuong phép theo diém 8, trong d6 trong budc (4), chét xuc tic 1a DMAP.

14. Ché phim diét c6 bao gdm (i) it nhat mot trong sb axit R- pyridyloxycarboxylic va

muodi, dan xuat este clia nd theo di€ém bat ky trong so cac diém 1-7.

i5. Cheé pham diét c6 theo diem 14, trong d6 ché pham con

nhiéu loai chat diét c6 va/hoac chat an toan.

16. Ché phim diét c6 theo diém 14 hoic 15, trong d6 ché phdm con bao gdm (iii) cac

chét hd trg diéu ché cong thirc dugc chip nhin vé miat nong héa hoc.

17. Phuong phép kiém soat co dai bao g6m viéc st dung mot lwgng cb hi€u qud trir ¢
cha it nhit mot trong sb axit R-pyridyloxycarboxylic va mudi, din xut este ciia n6
theo didm bat ky trong sb cac didm 1-7 hodc ché phim diét co theo diém bét ky trong

s6 cac diém 14-16 trén cay trong hoic trong ving c6 dai.

18. Phwong phép theo diém 17, trong d6 cay trong 12 la, hoic cé dai 13 lodi cé dai

graminous hodc c6 dai 14 rong.

19. Phwong phap theo diém 18, trong d6 cé dai graminous 1a Echinochloa crusgalli,
Digitaria sanguinalis, hodc Semen Euphorbiae Lathyridis, cd dai 14 rong la

Monochoria Vaginalis, Abutilon theophrasti Medic., hodc Galium aparine.
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