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Sang ché dé cap dén dan xuét sulfonamit c6 cong thire (I), cac quy trinh va hop chat
trung gian dé diéu ché ching, hop phan chat diéu hoa sinh truéng thuc vét co chira chiung
va phuong phap sir dung chung dé kiém soat su sinh truong cua cay trong, cai thién do
dung chiu cua thuc vat doi véi cang thang phi sinh hoc (bao gdm cing thang mdi truong va
cang thing hoa hoc), trc ché su nay mam cua hat va/hodac bao v¢ thuc vat chong lai cac tac
dong gay doc thuc vat cia hoa chat. Ngoai ra, sang ché dé xuat phuong phap diéu hoa hoic
cai thién sy sinh truéng cua thuc vat.
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Linh vwe ky thuit dwoc dé cap

Sang ché dé cap dén din xuat sulfonamit méi, cac quy trinh va hop chat trung
gian dé dieu ché chung, hgp phan chat di€u hoa sinh trudng thuc vat cé chira ching va
phuong phap sir dung chiing dé kiém soat su sinh truéng cta cay trong, cai thién do
dung chiu cua ciy doi vo1 cang thang phi sinh hoc (bao gom céng thang moi truong va
cang thang hoa hoc), rc ché sy ndy mam cua hat va’hodc bdo vé cdy trong chong lai

cac tac dong gay doc thuc vat cua hoa chét.
Tinh trang ky thuft ciia sang ché

Axit abscisic (ABA) la hormon thyc védt déng vai trd chinh trong su sinh
trrémg, phat trién va dép tmg cia cdy trong ddi v6i cing thang phi sinh hoc. ABA gay
ra nhiéu dap tmg té bao bang cach lién két voi ho thu thé hoa tan duge goi 1a protein
PYR/PYL, chira tii lién két phdi tir di v6i ABA va cac chit chi véan khéc. Viée ding
trurc tiép ABA cho cay trdng da cho thdy 14 cai thién hiéu qua str dung nuéc cia ching.
Tuy nhién, viéc didu ché ABA rét kho khan va tén kém va ban than n6 khong 6n dinh
d6i véi cac diéu kién moi trudong va do d6 khong thich hop dé tng dung trong nong
nghiép trén quy mé 16n. Do d6, mong mudn tim kiém céc chit chi vin ABA c6 thé
hitu dung dé cai thién do dung chiu ctia cdy trong ddi v6i cang thang méi truong ching
han nhu han hén, @rc ché su nay mém cua hat, diéu hoa su sinh trudng cua ciy tréng va
cai thién nang suit cy trong.

Cong bd don sang ché qudc t& s6 W02013/148339 dd bao cdo chit chi van
ABA méi, quinabactin, lién két voi protein thu thé PYR/PRL va gy ra dép tng axit
abscisic in vivo. Da thiy ring quinabactin gy ra su déng khi khdng, ngan chin sy mat
nudce va tang cuong kha nang dung chiu han han.

Can xac dinh chat chi van duoc cai tién cla axit abscisic dé cai thién su sinh
truong va phat trién cia cdy tréng, va do dung chiu ctia cay trong déi véi véi cac cang

thang moi truong. Sang ché dé cdp dén chat twong tu quinabactin mai c6 cac tinh chat
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duoc cai thién. Loi ich cta hop chit theo sang ché bao gém tang cudng d6 dung chiu
d6i v6i cang thing phi sinh hoc, cai thién su e ché ndy mam cia hat, diéu hoa t6t hon
su phat trién cia cdy trdng, cai thién san lwong cdy trong, va/hodc cai thién cac tinh
chét vat ly dan dén su hép thu cua cdy, do hoa tan trong nuée, do 6n dinh hoa hoc hoidc

d6 6n dinh vat 1y t6t hon.
Ban chit ky thuit clia sang ché

Theo sang ché, sang ché dé xuat hop chat c6 cong thic (I):

R2 R8 R4 R50

(D,

trong do:

R1 duogc chon tir nhém gém c6 C,-Cy alkyl, C;-C; haloalkyl, C5-Cs xycloalkyl-C{-C,
alkyl, C5-C5 alkenyl, C5-C; alkynyl, aryl-C;-C; alkyl, (heteroxyclyl c¢6 3-6 canh)-C;-C,
alkyl, phenyl, C;-Cs xycloalkyl va heteroxyclyl c6 4-6 canh, mdi nhém nay tity v duoc
thé béng tir mot dén ba Rx;

R2 duogc chon tir nhém gém c6 hydro, xyano, C;-C, alkyl, C;-Cy alkoxy, C-C4
haloalkyl, C,-C4 haloalkoxy va C5-C, xycloalkyl;

R3, R7 va R8 doc lap duoc chon tir nhom gém c6 hydro, halogen, xyano, C-C, alkyl,
C,-Cy4 alkenyl, C,-C4 alkynyl, C,-C4 alkoxy, C;-C, haloalkyl, C,-C, haloalkoxy va Cs-
Cy4 xycloalkyl;

R4 va RS doc 1ap duoc chon tr nhém gém c6 hydro, C-C4 alkyl, C;-C, haloalkyl va
C;5-C4 xycloalkyl;

hodc R4 va RS, cling voi nguyén tir hodc cic nguyén tir ma ching dugce gin truc tiép
voi, ¢6 thé tao thanh C3-Cy xycloalkyl hodc C4 heteroxyclyl;

R6 dugc chon tir nhom gém co6 hydro, C;-C, alkyl, C5-C, alkenyl, C;-Cy alkynyl, va
C,-C;5 alkoxy-C,;-Cy-alkyl;

L dugce chon tir nhom gém c6 lién két, mach -C,-Cy- alkyl théng, mach -C,-Cy- alkenyl
thang, mach -C,-Cy- alkynyl thiang, mach -C,-C,- alkoxy thing qua d6 nguyén tir oxy

dugc gan voi A, mach -amino-C;-Cy-alkyl- thang qua d6 nguyén tir nito dugc gan voi
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A, va mach C,-Cyalkyl-oxy-C;-Calkyl thing, mdi nhém nay tuy y duge thé bing tir
mdt dén ba halogen, xyano, C;-C, alkyl, C;-C,4 haloalkyl hoic C;-C, alkoxy;

A 1a hydro, C;-C; alkyl, C;-Cs xycloalkyl, heteroxyclyl hoac aryl c6 3-10 canh, mdi
nhém nay tity ¥ dugc thé bang tir mot dén ba Ry;

Rx, doc lap véi nhau, duge chon tir nhém g@)m c6 halogen, xyano, C,-Cy4 alkyl, C;-C4
haloalkyl, C;-C; alkoxy, C4-C4 haloalkoxy, C;-C; alkylcacbonyl, C;-C4
alkoxycacbonyl, axit cacboxylic, aminocacbonyl, C;-C, aminocacbonyl va C;-C,

xycloalkyl;

Ry, doc 1ap v6i nhau, duge chon tir nhém gém c6 halogen, xyano, nitro, C-C, alkyl,
Cy-C4 alkoxy, Ci-C4 haloalkyl, C;-C, haloalkyloxy, C;-C,; alkylsulfanyl, C;-C4
haloalkylsulfanyl, C-C, alkylsulfinyl, C,-C, haloalkylsulfinyl, C,-C, alkylsulfonyl,
C;-C4 haloalkylsulfonyl, C;-C, alkylcacbonyl, C;-C, alkoxycacbonyl, axit cacboxylic,
aminocacbonyl, C;-C, aminocacbonyl va C;-C; xycloalkyl, xycloalkyl nay khong

duoc thé hodc duoc thé béng mot hodc nhiéu Rz; va
Rz doc lap dugce chon tir nhém gém co halogen, C;-Cy-alkyl va C,-C,-haloalkyl;

trong d6 A khong phai 1a butyl khi R4 hodc RS 1a metyl;
va trong d6 R1 khong phai 1a metyl khi mdi R2, R3, R4, RS, R6, R7 va R8 14 hydro;

¢ muoi hodc N-oxit ctia no.

e

ho

M5 ta chi tiét sang ché

Hop chét theo sang ché c6 thé ton tai & cac dang dong phan hinh hoc hoac dong
phén quang hoc khac nhau (chit déng phan khong dbi quang va chat dong phan dbi
anh) hoic cac dang hd bién. Sang ché bao gdm tit ca cac chit ddng phan va chat hd
bién nay va hon hop cia chung & tat ca cac ty 1é cling nhu cac dang dong vi nhu cac
hop chét do-te-ri hoa. Sang ché ciing bao gdm tat ca cac mudi, N-oxit, va phtc hop 4

kim ctia hop chét theo sang ché.

Mbi gbc alkyl mot minh hodc 1d mot phan ctia nhém 16n hon (nhu alkoxy,
alkoxycacbonyl, alkylcacbonyl, alkylaminocacbonyl, dialkylaminocacbonyl) la mach
thang hodc mach nhéanh va 1a, vi du, metyl, etyl, n-propyl, n-butyl, n-pentyl, n-hexyl,
iso-propyl, n-butyl, sec-butyl, iso-butyl, tert-butyl hodc neo-pentyl. Cac nhom alkyl
bao gom C, - Cg alkyl, C,-Cy alkyl, va C;-Cs alkyl.
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Thuat ngit "alkenyl", nhu dugce sir dung & day, la géc alkyl co it nhét mot 1ién
két d6i cacbon-cacbon, vi du C, - Cg alkenyl. Céac vi du cu thé bao gém vinyl va alyl.
Gbc alkenyl c6 thé 1a mot phan ctia nhém 16n hon (nhu alkenoxy, alkenoxycacbonyl,

alkenylcacbonyl, alkyenlaminocacbonyl, dialkenylaminocacbonyl).
Thuét ngir "axetoxy” ding dé chi -OC(=0)CHj.

Thuét ngit "alkynyl", nhu duoc st dung & day, la gbc alkyl c6 it nhat mét lién
két ba cacbon-cacbon, vi du C, - Cg alkynyl. Cac vi du cu thé bao gﬁ“)m etynyl va
propargyl. Géc alkynyl cé thé 12 mot phin cia nhém 16n hon (nhu alkynoxy,
alkynoxycacbonyl, alkynylcacbonyl, alkynylaminocacbonyl,
dialkynylaminocacbonyl).

Halogen la flo (F), clo (CI), brom (Br) hoéc iot (I).

Cac nhom haloalkyl (mo6t minh hodc 1a mot ph?m cua nhém 16n hon, nhu
haloalkoxy hodc haloalkylthio) 12 cic nhom alkyl duoc thé bing mét hodc nhidu
nguyén tir halogen giéng hodc khéc nhau va 1a, vi du, -CF5, -CF,Cl, -CH,CF; hoic -
CH,CHF,.

Céac nhém hydroxyalkyl 13 cac nhém alkyl duge thé bang mot hodc nhidu nhém

hydroxyl va 14, vi du, -CH,0OH, -CH,CH,0H hodc -CH(OH)CHj;.
Céc nhém alkoxyalkyl 1a nhom alkoxy dugc lién két véi alkyl (R-O-R), vi du

-(CH,),0(CH,),CH;, trong dé r nim trong khoang tir 1 dén 6 va s nam trong khoang tir
1 dén 5.

Trong ban md ta nay, thuét ngit "aryl" ding dé chi hé vong c6 thé 1 vong don,
vong ddi hodc ba vong. Vi du vé cac vong nay bao gdém phenyl, naphtalenyl,

antraxenyl, indenyl hodc phenantrenyl.

Trir khi dugc néu khac di, alkenyl va alkynyl, mot minh hodc 1a mot phr?m cua
phén tir thé khac, c6 thé 1a mach thang hodc mach nhanh va cé thé chua tir 2 dén 6
nguyén tir cacbon, va khi thich hop, ¢6 thé c6 cdu hinh (E)- hodc (Z). Cac vi du bao

gbm vinyl, alyl, etynyl va propargyl.

Trir khi duoc néu khac di, xycloalkyl c6 thé 1a vong don hodc vong doi, co thé

tiy v duge thé bing mot hodc nhiéu nhom C,-Cyq alkyl, va chira tir 3 dén 7 nguyén tir
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cacbon. Cac vi du vé xycloalkyl bao gdm xyclopropyl, l-metylxyclopropyl, 2-
metylxyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl.

Thuét ngit "heteroxyclyl" chi hé vong chira tir mot dén bon nguyén tir khac loai
dugc chon tr N, O va S, trong do cac nguyén tir nito va luu huynh tuy y duoc oxy hoéa,
va (c4c) nguyén tir nito tiy v duoc thé bac bdn. Heteroxyclyl bao gdm heteroaryl, chét
turong tur no, va ngoai ra, chit twong tu khéng no hoic khdng no mot phan cia chiing
nhu 4,5,6,7-tetrahydro-benzothiophenyl, 9H-florenyl, 3,4-dihydro-2H-benzo-1,4-
dioxepinyl, 2,3-dihydro-benzofuranyl, piperidinyl, 1,3-dioxolanyl, 1,3-dioxanyl, 4,5-
dihydro-isoxazolyl, tetrahydrofuranyl va morpholinyl. Ngoai ra, thuadt ngi
"heteroxyclyl" bao gém heteroxycloalkyl, vong don vong hodc da vong khéng thom
c¢6 chira nguyén tir cacbon va hydro va it nhat mot nguyén tir khac loai duoc chon tir

nito, oxy, va luu huynh nhu oxetanyl hodc thietanyl.

Thuat ngit "heteroaryl” ding dé chi hé vong thom chira tir mot dén bon nguyén
tr khéc loai dugce chon tir N, O, va S, trong dé nguyén tir nito va luu huynh tuy y duoc
oxy hoa, va gdbm vong don hodc hai hodc nhiéu vong ngung tu. Vong don c6 thé chira
1én dén ba nguyén tir khac loai, va hé hai vong c6 thé chira 1én dén bén nguyén tir khac
loai, cac nguyén tir khéc loai nay s€ t6t hon 14 dwoc chon tir nito, oxy va luu huynh. Vi
du vé cac nhom nay bao gdm pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, furanyl,
thienyl, oxazolyl, isoxazolyl, oxadiazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrolyl,
pyrazolyl, imidazolyl, triazolyl va tetrazolyl.

Céc gia tri duoc wu tién cua R1, R2, R3, R4, R5, R6, R7, RS, L, A, Rx, Ry va
Rz, & dang két hop bat ky, 1a nhu néu dudi day.

Tét hon 13, R1 duoc chon tir nhém gém c6 C-Cq alkyl, C;-C¢ haloalkyl, C5-Cs
xycloalkyl-C;-Cq4 alkyl, C;-C¢ alkenyl, C;-C4 alkynyl, phenyl va heteroxyclyl c6 4-6
canh, mdi nhom nay tiy y duge thé bang tir mot dén ba Rx.

Tét hon 14, R1 duoc chon tir nhém gdm c6 Ci-Cyg alkyl, C,-Cg haloalkyl, C5-Cq
alkenyl va Cs-Cs-xycloalkyl-C-Cy alkyl. Tét hon 13, R1 dugc chon tir nhém gdm c6
C,-Cs alkyl, C5-Cs alkenyl, C5-Cs-xycloalkyl-C,-C; alkyl va C,-C, haloalkyl. Tét hon
la, R1 1a etyl, isopropyl, n-propyl, alyl, xyclopropyl-metyl hodc 2,2,2-triflo-etyl. Mach
alkyl ¢6 thé 1a mach nhanh hodc mach thing. Theo mot phuong an, R1 14 metyl. Theo

mot phuong an, R1 1a etyl. Theo mot phuong an, R1 1a n-propyl hodc iso-propyl. Theo
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mot phuong an, R1 14 n- butyl, iso-butyl, sec-butyl hodc tert-butyl. Theo mot phwong
an, R1 1a alyl, xyclopropyl-metyl hodc 2,2,2-triflo-etyl.

T6t hon 13, R2 dwoc chon tir nhém gém c6 hydro, C;-C, alkyl va C;-C,4 alkoxy.
Tét hon 13, R2 dwoc chon tir nhém gdm ¢6 hydro va C;-C alkyl.

T6t hon 13, R3 duoc chon tir nhém gém c6 hydro, halogen, xyano, C;-C,4 alkyl
va C;-Cy alkoxy. THt hon 14, R3 dugc chon tir nhém gdém c6 hydro, halogen va C,-C,

alkyl.

T6t hon 13, moi trong sb R4 va R5 doc l1ap dugc chon tir nhém gém c6 hydro va

C,-C4 alkyl. Tét hon 14, mbi trong s6 R4 va RS ddc 1ap 1a hydro hodc metyl.
Tét hon 13, R6 1 hydro.

Tt hon 13, mdi trong s6 R7 va R8 doc 14p duoc chon tir nhém gdm cé hydro,

halogen, xyano, C,-C, alkyl va C;-C, alkoxy.

Tét hon 13, L dugc chon tir nhém gém c6 lién két, mach -C;-Cy- alkyl théng,
mach -C,-Cy- alkenyl théng, va mach -C,-Cy- alkynyl théng, Theo mdt phuong an, L 1a
lién két. Theo mot phuong 4n, L 12 mach -C;-Cy- alkyl thang. Theo m6t phuong 4n, L

13 mach -C,-Cy- alkenyl.

T6t hon 14, A duge chon tir nhém gém c6 C;-Cy alkyl, phenyl va heteroaryl c6
3-6 canh, mdi nhom nay tiy y dugc thé bang tir mot dén ba Ry. Tét hon 13, A 1a
heteroaryl hodc phenyl ¢6 5-6 canh, mdi nhém nay tity ¥ dwgc thé bang tir mot dén ba
Ry. Tét hon 13, A 1a phenyl tuy y duoc thé bang tir mot dén ba phan tir thé doc lap
duogc chon tir nhém gém c6 halogen, xyano, C;-C4 alkyl, C,-C, haloalkyl, C;-C4
haloalkoxy, C;-C4 haloalkylsulfanyl va C;-C, xycloalkyl. Theo mot phuong an, A 1a
phenyl tiy v dwoc thé bang tir mot dén ba phan tir thé doc lap duoc chon tir nhom gdm
c6 halogen, C,-C, alkyl, C;-C,4 haloalkyl va C;-Cy4 haloalkoxy. Theo mot phwong an, A
1a phenyl. Theo mét phuong an, A la heteroaryl cé 5-6 canh duoc chon tr nhém gdm
cé pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, furanyl, thienyl, oxazolyl, isoxazolyl,
oxadiazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrolyl, pyrazolyl, imidazolyl,
triazolyl va tetrazolyl. Theo mot phuong 4n, A 1a thienyl tiy y duoc thé bing tir mot
dén ba ph?m tr thé doc lap duoc chon tr nhém gém c6 halogen, C,-C, alkyl, C-Cy4

haloalkyl va C;-C, haloalkoxy.
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T6t hon 13, Rx dugc chon tir nhém gém c6 halogen, Ci-C, alkyl, C;-Cy4
haloalkyl va C;-C4 alkoxy. Tbt hon 13, Rx dugce chon tir nhém gém c6 halogen va C;-
C4 alkyl. Theo mot phuong an, Rx la halogen. Theo phuong an khac, Rx 1a metyl.
Theo phuong an khac, Rx 1a etyl.

Tét hon 14, Ry dugc chon tir nhom gém c6 halogen, xyano, nitro, C;-C, alkyl,
C,-C,4 alkoxy, Cy-C4 haloalkyl, C;-C, haloalkoxy, C;-C, haloalkylsulfanyl va Cs-Cy4
xycloalkyl. Tbt hon 14, Ry duoc chon tir nhom gém co halogen, C;-C, haloalkyl va C;-
C, alkyl. Theo mét phuong 4n, Ry duge chon tir nhém gdm cé Xyano, metyl, etyl,
xyclopropyl,  triflometyl,  diflometyl, triflometyloxy, diflometyloxy  va
triflometylsulfanyl. Theo mot phwong 4n, mdi Ry dugc chon tir nhém gbm c6 halogen,
xyano, metyl, etyl, propyl, xyclopropyl va butyl. Theo phuwong an khac, mdi Ry duoc
chon tir nhém gbém c6 F, Cl, va Br. Theo mét phwong 4n, Ry 14 flo. Theo phuong 4n
khac, Ry 1a diflometyl. Theo phuong an khéac, Ry 1a triflometyl. Theo phuong an khac,
Ry la C;-C, haloalkylsulfany]l.

T6t hon 13, Rz dugc chon tir nhom gém c6 halogen va Cy-Cy-alkyl. Theo mot

phuong an, Rz 1a halogen.
Theo mét phuong an cua cong thuce (I):

R1 duogc chon tir nhom gém co C-Cy alkyl, C5-Cs-xycloalkyl-Cy-Cq4 alkyl, C;-Cgq
alkenyl va C-Cg4 haloalkyl;

R2 duoc chon tir nhém gém c6 hydro, C,-C, alkyl va C-C, alkoxy;

Méi R3, R7 va R8 doc 1ap duoc chon tr nhém gém c6 hydro, halogen, xyano, C;-Cy

alkyl, va C-C,4 alkoxy;
M&i R4 va R5 doc lap duge chon tir nhém gdm c6 hydro va C;-C, alkyl;
R6 1a hydro;

L duogc chon tir nhém gém c6 lién két, mach -C,-Cy- alkyl théngi mach -C,-Cy- alkenyl

théngﬁ va mach -C,-Cy- alkynyl théng;

A 14 heteroxyclyl hodc aryl ¢6 3-10 canh, mdi nhom nay tuy v duge thé bang tir mot

dén ba Ry; va

Ry dugc chon tir nthom goém cé xyano, halogen, C,-Cy alkyl va C;-C, haloalkyl.
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Theo phurong an khac cua cong thire (I):

RI dugc chon tir nhém gdm cé Ci-Cg alkyl, Cs-Cs-xycloalkyl-C1-C6 alkyl va C;-Cq
haloalkyl;

R2, R3, R6, R7 va R8 14 hydro;
MObi R4 va R5 doc 1ap duoc chon tir nhém gdm c6 hydro va C;-Cy alkyl;

L duoc chon tir nhom gém c6 lién két, mach -C,-Cy- alkyl théng, mach -C,-Cy- alkenyl

thing, va mach -C,-Cy- alkynyl thang;

A 1a heteroxyclyl hodc aryl ¢6 3-10 canh, mdi nhém nay tuy y duge thé bang tir mot

dén ba Ry; va
Ry dugc chon tir nhom gém c6 xyano, halogen, C;-C, alkyl, va C;-C, haloalkyl.

Theo mét phuong 4n clia sang ché, sang ché dé xuit hop chét ¢ cong thire (I):

R2 R8 R4 R50

\\S — 0]
N7\
| L—A
R6
(@) N R7
|
R1 R3 (H)

trong dé cac phén t¢ thé 1a nhu duoc x4c dinh trén day; hoac mubi hodc N-oxit ciia né.
Céc gia tri dugc uu tién cia R1, R2, R3, R4, R5, R6, R7, R8, L, A, Rx, Ry va Rz dbi
v6i hop chit ¢6 cong thire (I), & dang két hop bat ky, 14 nhu duoc néu trén day.

Theo phuong an khac cta sang ché, sang ché dé xuat hop chat c¢6 cong thic

(III):
R2 R8 R4 R50
\\/O
S/
= N7\
| L—A
R6
0] rix R7
R1 R3 (IH)

trong d6 cac phan tir thé 12 nhu duoc xac dinh trén ddy; hodc mudi hodc N-oxit ctia no.
Céc gia tri dugc wu tién cta R1, R2, R3, R4, R5, R6, R7, R8, L, A, Rx, Ry va Rz dbi

v6i hop chét ¢6 cong thire (I11), & dang két hop bat ky, 1a nhu duge néu trén day.
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Theo phuong an khac cia sang ché, sang ché dé xuat hop chat cé cong thic

Iv)

av)
trong do:

R1 dugc chon tir nhém gém c6 C;-C; alkyl, C;-C; haloalkyl, C;5-Cs xycloalkyl-C-C;
alkyl, C5-C; alkenyl, C5-C; alkynyl, aryl-C;-C; alkyl, (heteroxyclyl c6 3-6 canh)-C,-C;
alkyl, phenyl, C5-Cs xycloalkyl va heteroxyclyl c6 4-6 canh, mdi nhém nay tiy y dugc
thé béng tir mot dén ba Rx;

R2 dwoc chon tr nhom gém c6 hydro, xyano, C;-C, alkyl, C,-C, alkoxy, C;-Cy4
haloalkyl, C;-C, haloalkoxy va C;-C, xycloalkyl;

R3, R7 va R8 doc lap dugce chon tir nhom gém ¢6 hydro, halogen, xyano, C,-C, alkyl,
C,-C, alkenyl, C,-C, alkynyl, C,-C, alkoxy, C;-C4 haloalkyl, C;-C4 haloalkoxy va Cs-
Cy xycloalkyl;

R4 va RS doc 1ap duge chon tir nhém gém c6 hydro, C-C, alkyl, C;-C, haloalkyl va
C;-C4 xycloalkyl;

hodc R4 va RS, ciing v&i nguyén tir hodc cac nguyén tir ma ching duoc gin truc tiép
v6i, c6 thé tao thanh C5-Cy xycloalkyl hodc C5-C,4 heteroxyclyl;

R6 duoc chon tir nhom gé‘)m c6 hydro, C,-Cy alkyl, C;5-C4 alkenyl, C5-Cy alkynyl, va
C,-C5 alkoxy-C;-Cy-alkyl;

A 1a hydro, C,-C; alkyl, C;-Cs xycloalkyl, heteroxyclyl hodc aryl c¢6 3-10 canh, mdi

nhém nay tuy v duoc thé bang tir mot dén ba Ry;

Rx, doc Idp véi nhau, duge chon tir nhom gém c6 halogen, xyano, C,-C, alkyl, C,-Cy4
haloalkyl, C,-C4; alkoxy, C;-C; haloalkoxy C;-C, alkylcacbonyl, C;-C,4
alkoxycacbonyl, axit cacboxylic, aminocacbonyl, C;-C; aminocacbonyl va C;-Cy4
xycloalkyl;

Ry, doc lap véi nhau, dugce chon tor nhom gém c6 halogen, xyano, C,-Cy alkyl, C-C,

alkoxy, C;-C; haloalkyl, C,-C4 haloalkyloxy, C;-C4 alkylsulfanyl, C,;-Cy4
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haloalkylsulfanyl, C;-C, alkylsulfinyl, C;-C,; haloalkylsulfinyl, C;-C, alkylsulfonyl,
C;-C4 haloalkylsulfonyl, C;-C,4 alkylcacbonyl, C;-C, alkoxycacbonyl, axit cacboxylic,
aminocacbonyl, C;-C4 aminocacbonyl va C;-C4 xycloalkyl, xycloalkyl nay khong
duoc thé hoac duogc thé béing mot hodc nhiéu Rz; va

Rz ddc 1ap dugc chon tir nhém gém c6 halogen, C;-Cy-alkyl va C;-Cy-haloalkyl;

trong d6 A khong phai 1a butyl khi R4 hodc R5 14 metyl;

va trong d6 R1 khong phai la metyl khi mdi R2, R3, R4, RS, R6, R7 va R8 14 hydro;
hodc mudi hodc N-oxit cia no.

Céc gia tri duoc wu tién cia R1, R2, R3, R4, RS, R6, R7, R8, A, Rx, Ry va Rz
d6i v6i hop chét c6 cong thire (IV), & dang két hop bét ky, 1a nhu duge néu trén day.
Bang 1 dudi ddy bao gdm céc vi du vé hop chat theo sang ché.

Bang 1

M3i cAu triic sau dy c6 thé dugc két hop véi cac to hop phan tir thé dugc liét
ké trong bang dudi ddy, sao cho hop chit cu thé 1.001 1a ciu trac 1.xxx duoc két hop
v6i hop chét x.001, hop chit cu thé 5.123 14 cdu tric 5.xxx dwgce két hop véi hop chit

x.123 trong bang, va v.v..
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x.001 lién két phenyl
x.002 lién két 4-bromophenyl
x.003 lién két 3-clophenyl
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x.004 lién két 4-clophenyl

x.005 lién két 2,6-diflophenyl
x.006 lién két 2,4-diflophenyl
x.007 lién két 2-flophenyl

x.008 lién két 3-flophenyl

x.009 lién két 4-flophenyl

x.010 lién két 4-metoxyphenyl
x.011 lién két o-tolyl

x.012 lién két p-tolyl

x.013 lién két p-tolylmetyl

x.014 lién két 2,4-dimetylphenyl
x.015 lién két 4-(triflometyl)phenyl
x.016 lién két 4-isopropoxyphenyl
x.017 lién két 2-bromophenyl
x.018 lién két xyclopropyl

x.019 lién két butyl

x.020 lién két 4,4 A-triflobutyl
x.021 -CH,- phenyl

x.022 -CH,- 4-bromophenyl
x.023 -CH,- 2-flophenyl

x.024 -CH,- p-tolyl

x.025 -CH,- 2,4-diflophenyl
x.026 -CH,- 2,6-diflophenyl
x.027 -CH;,- 4-(xyclopropyl)phenyl
x.028 -CH;- 4-nitrophenyl
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x.029 -CH,- 2,4-diclophenyl

x.030 -CH,- 3-flophenyl

x.031 -CH,- 4-clophenyl

x.032 -CH,- 6-(triflometyl)-3-pyridyl
x.033 -CH,- 3-(triflometyl)phenyl
x.034 -CH,- -CH,-metoxycacbonyl
x.035 -CH,-CH,- | phenyl

x.036 -CH,- 4-bromo-2-flo-phenyl
x.037 -CH,- 2,5-diflophenyl

x.038 -CH,- 2,3-diflophenyl

x.039 -CH,- 2-bromo-4-flo-phenyl
x.040 -CH,- 2-bromo-4-clo-phenyl
x.041 -CH,- 2-xyanophenyl

x.042 -CH,- 4-xyano-2-flo-phenyl
x.043 -CH,- 2-xyanophenyl

x.044 -CH,- 2-clo-4-flo-phenyl
x.045 -CH,- 4-tert-butylphenyl
x.046 -CH,- 4-(triflometoxy)phenyl
x.047 -CH,- 4-(triflometyl)phenyl
x.048 -CH,- 2-bromophenyl

x.049 -CH;- 3-bromophenyl

x.050 -CH,- 4-(triflometylsulfanylphenyl
x.051 -CH=CH- phenyl

x.052 -CH=CH- 4-bromophenyl

x.053 -CH=CH- 4-clophenyl
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x.054 -CH=CH- 5-clothiazol-2-yl
x.055 -CH=CH- 5-clo-2-thienyl
x.056 -CH=CH- 2-flophenyl
x.057 -CH=CH- 4-flophenyl
x.058 -CH=CH- 5-metyl-2-thienyl
x.059 -CH=CH- p-tolyl
x.060 -CH=CH- metyl
x.061 lién két (5-metyl-2-thienyl)
x.062 lién két propyl
x.063 lién két (1-metylimidazol-4-yl)
x.064 lién két (2,5-diclo-3-thienyl)
x.066 Cibr metyl

CH=CH-
x.067 lién két 3,3,3-triflopropyl
x.068 lién két 3-thienyl
x.069 -CH=CH- 3-clophenyl
x.070 -CH=CH- 3-bromophenyl
x.071 i H

CH=CH-
x.072 lién két 2-thienyl
x.073 lién két (5-clo-2-thienyl)
x.074 lién két I-naptyl
x.075 lién két 2-naptyl
x.076 lién két 4-etylphenyl
x.077 lién két 4-propylphenyl
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x.078 lién két 4-xyclopropylphenyl

x.079 lién két 2-flo-4-metylphenyl

Theo mdt phuwong an, hop chit theo sang ché duge ding két hop véi chét bd tro
chdp nhén duoc ding trong noéng nghiép. Cu thé, sang ché dé xudt hop phan c¢6 chua
hop chét theo sang ché va chét bd trg chdp nhén duoc ding trong ndng nghiép. Sang

ché cling dé cadp dén hop phéan hoa nong c6 chira hgp chat theo sang ché.

Sang ché dé& xuat phuong phap cai thién d6 dung chiu cla cay trong d6i voi
cing thing phi sinh hoc, trong d6 phwong phap nay bao gdbm budc ding hop chit, hop
phin hozc hdn hop theo sang ché cho cdy, phan ciy, vat liéu nhin gibng cay, hoic vi

tri sinh trudng cia cdy.

Sang ché dé xuat phuong phép diéu hoa hodc cai thién su sinh truéng cua cdy,
trong d6 phuwong phap nay bao gom budc dung hop chat, hop phan hodc hon hop theo
sang ché cho cdy, phan cdy, vat liéu nhan giong cay, hodc vi tri sinh truéng cua cay.
Theo mdt phuong an, su sinh trudéng cua cdy trong duoc dicu hoa hodc cai thién khi
cay trong chiu dieu kién cang thang phi sinh hoc.

Sang ché ciing dé xuat phuong phap uc ché sy ndy mam hat cta cdy, bao gbm
bude dung hop chat, hop phan hodc hon hop theo sédng ché cho hat, hodc vi tri chira
hat.

Sang cheé ciing dé xuat phuong phap bao vé cdy trong chong lai cac tdc dong
ctia hoa chat gay doc thuc vat, bao gdm buée dung hop chat, hop phan hodc hdn hop
theo sang ché cho cdy, phan cay, vét li€éu nhan gidng cdy, hodc vi tri sinh trudng cia
cay.

Mot cach thich hop, hop chat hodc hop phan nay duge dung véi luong du dé
gy ra dap ng mong mudn.

Theo sang ché, "di€u hoa hodc cai thién su sinh trudng ctia cay trong" nghia la
cai thién sirc song cua cdy, cai thién chat lvong cta cay, cai thién d¢ dung chiu doi voi

cac yéu t0 cang thang, va’/hoac cai thién hiéu qua st dung dau vao.
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‘Cai thién strc séng ctia ciy' nghia 1a mot sb tinh trang nhat dinh dwoc cai thién
vé& mat dinh tinh hodc dinh luong so véi cung tinh trang d6 & cay a6i ching duogc sinh
truéng trong cing didu kién nhung khéng ap dung phuong phap theo sang ché. Céc
tinh trang ndy bao gdm, nhung khong bi gidi han &, sy ndy mam sém va/hodc dugc cai
thién, su nay mam duoc cai thién, kha nang sir dung hat it hon, su sinh trudng ctua ré
duoc cai thién, hé ré duogc phat trién hon, su tao nét san cia ré tdng, su sinh trudng cta
choi tang, su dé nhanh tdng, cic nhénh géc khoée hon, cac nhanh géc sinh sén nhiéu
hon, s ding vitng cua cdy ting hodc dugc cai thién, su quay ngugce cla cdy it hon (su
xoén), su tang va’/hodc su cai thién chiéu cao cta cdy, su tang khoi lugng cay (tuoi
hodc khd), cac phién 14 16n hon, mau 1a xanh hon, ham lrong sic t6 ting, hoat tinh
quang hgp tang, su ra hoa sém hon, cac chum dai hon, su chin cta hat sém, kich thude
hat, qua hodc v6 gidp ting, sb vo giap hodc bong ting, sb hat trén mdi vo gidp hoic
bdng tang, khéi lugng hat tang, su dién déy hat dugce nang cao, 14 co ban chét it hon,
su cham gia hoa, suc séng cua cdy dugc cai thi€n, mirc axit amin trong cadc mo duy trit
tdng va/hodc can it dau vao hon (vi du, can it phan bon, nuéc va’hodc lao dong hon).
Cay c6 sirc séng cai thién co thé ting tinh trang bat ky duge dé cap & trén hodc su két
hop bt ky ctia hai hodc nhiéu tinh trang duge d& cip & trén.

9

‘Cai thién chit luong cla cdy' nghia 12 mot sb tinh trang nhét dinh duoc cai

r
~ 4

g
thién v€ mit dinh tinh hodc dinh luong so v&i cung tinh trang nhu vay & cdy doi ching

S
A

duogc sinh trudng trong cung dicu kién nhung khong tmg dung phuong phép theo sang
ché. Céc tinh trang nay bao gdm, nhung khong gii han &, cai thién hinh dang bén
ngoai cuda cdy, giam etylen (san xudt giam va/hodc e ché nhdn), cai thién chat lwong
cua nguyén liéu thu hoach duogc, vi du hat, trdi cdy, 14, rau (chét luong duoc cai thién
nhu vay co thé biéu 16 dudi dang cai thién hinh dang bén ngoai cua vat liéu thu hoach
duoc), cai thién ham lugng hydrat cacbon (vi du tdng lugng duong va/hodc tinh bot,
cai thién ty 1é axit duong, giam dudng khtr, ting toc d phat trién ctia duong), cai thién
ham luwong protein, cai thién ham luong va thanh phan dau, cai thién gia tri dinh
dudng, giam cac hop chit khang dinh dudng, cai thién tinh chéat vé kha ning nhan cam
(vi du cai thién vi) va/hoac cai thién loi ich strc khée ctia nguoi tiéu dung (vi du tang
mirc vitamin va chét chdng oxy h6a)), cii thién cac diac diém sau thu hoach (vi du tang
cuong thoi han sir dung va/hodc do on dinh bao quan, kha ning xtr ly dé dang hon,

chiét hop chit dé dang hon), phat trién cdy trong dong nhat hon (vi du déng bo hoa su
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nay mam, su ra hoa va/hodc su ra qua cua cdy), va/hodc cai thién chét luwong hat (vi du
dé sir dung trong cac mua sau). Cay c6 chét lwong cai thién c6 thé ting tinh trang bat
ky duoc dé cdp & trén hodc su két hop bét ky cua hai hodc nhiéu tinh trang duoc dé
cap o trén.

‘Cai thién do dung chiu ddi vé6i cac yéu td cang thang' nghia 12 mot s6 tinh trang
nhét dinh duoc cai thién vé& mat dinh tinh hodc dinh luong so vai cung tinh trang nhu
vy & cdy ddi chimg duoc sinh trudng trong ciing diéu kién khéng tig dung phuong
phap theo sang ché. Céc tinh trang nay bao gébm bao gbm, nhung khong gi6i han &,
ting d6 dung chiu va/hodc do khang dbi véi cac yéu té cang thang sinh hoc va/hoic
khéng sinh, va cu thé cac yéu t6 cang thing phi sinh hoc ma géy ra cac diéu kién sinh
truéng dudi téi vu nhu han han (vi du cang thang bat ky din dén thiéu ham lwong
nuée & cdy, thiéu kha nang hip thu nudce hodc giam su cung cip nude cho cay), su tiép
xuc voi lanh, su tiép xuc véi nhiét, cang théng thdm thiu, cang théng UV, tng lut, do
man tang (vi du trong dét), su tiép xtc voi khodng chét tang, su tiép xuc voi ozon, su
tiép xtic v6i anh sang cao va/hodc swr ¢6 sin han ché cta céc chit dinh dudng (vi du
chét dinh dudng nito va/hodc phospho). Ciy c6 d6 dung chiu dbi véi cac yéu té cang
thing dwoc cai thién c6 thé ting mot tinh trang bt ky trong sb cac tinh trang néu trén

hoac su két hop bt ky ctia hai hodc nhidu tinh trang néu trén. Trong trudng hop cang

=

hién nay c6 thé la do, vi dy,

théng han han va chat dinh dudng, d6 dung chiu dugc cai
su hap thu, sir dung hodc su giit lai nudc va cac chat dinh dudng moét cach co hiéu qua
hon. Cu the, hop chat hodc hop phan theo sang che la hitu dung dé céi thién do dung

chiu doi véi cang thang han han.

‘Cai thién hiéu qué sir dung ddu vao' nghia l4 cdy trong c6 kha nang sinh trudng
mot cach hi€éu qua hon b?lng cach str dung muc dau vao da cho so v6i su sinh truéng
ctia cdy ddi ching dugc sinh trudong trong cung diéu kién nhung khéng tmg dung
phuong phap theo sang ché. Cu thé 13, dau vao bao gém, nhung khong bi gi6i han 6,
phén bén (nhu nito, phospho, kali, cic vi chit dinh dudng), 4nh séng va nude. Cay c6
hiéu qua sir dung dau vao cai thién c6 thé ¢6 str dung mot trong sé cac dau vao bat ky
duoc dé cap ¢ trén hodc su két hop bat ky cta hai hodc nhiéu diu vao duoc dé cap &

trén.
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Céc tac dung didu hoa hodc cai thién su sinh trudng cia cdy trong bao goém
giam chiéu cao cdy, hodc giam su dé nhinh, ma 14 cic dic diém c6 loi & cay trong
hodc diéu kién ma mong mudn c6 it sinh khdi hon va it dé nhanh hon.

BAt ki hoic tit ca cac khia canh cai thién cay trong néu trén c6 thé din dén cai
thién san lugng b%mg cach cai thién, vi du, sinh ly hoc ctia cay, su sinh trudng va phat
trién ctia cdy va/hodc cu truc cdy. Theo sang ché, ‘san luong' bao gdm, nhung khong
bi gii han &, (i) tang san xudt sinh khéi, san lwong hat, ham lwong tinh bot, ham lwong
diu va/hodc ham luong protein, ma cé thé tao ra tir (a) su ting luong dwoc san xuét
b&i chinh cdy trong hodc (b) cai thién kha ning thu hoach vét liéu cta cay, (ii) cai
thién thanh phén cta vat liéu thu hoach duoc (vi du cai thién ty 1€ axit duong, cai thién
thanh phan dau, ting gia tri dinh dudng, giam céc hop chat khang dinh dudng, ting
cac loi ich surc khoe cta nguoi ti€u dung) va/hoic (iii) tdng/tao diéu kién thuan loi cho
kha nang thu hoach cdy trong, ci thién kha nang xir 1y cta cdy trong va/hoic do on
dinh bao quan/thoi han sir dung t6t hon. San luong ciia cdy noéng nghiép ting nghia 12,
khi ¢6 thé thuc hién duoc phép do dinh luong, san lwong san phdm ctia cdy tuong Gmg
tang thém mét luong c6 thé do dugc so v6i san luong clia san pham twong tur clia ciy
duoc san xuft trong cting mot diéu kién, nhung khong tng dung sang ché nay. Theo

sang ché, t6t hon 1a san luong ting thém it nhat 0,5%, dwoc wu tién hon 14 it nhat 1%,

Ie

duoc vu tién hon nita 1a it nhat 2%, tham chi duoc wu tién hon nita 1a it nhat 4%, 16t

it

hon 14 5% hodc thim chi nhiéu hon.

Bat ky hodc tat ca cac khia canh nang cao san lugng cdy trong néu trén co6 thé
dan dén su sir dung dat duoc céi thién, nghia 13, dat truéc diy khong str dung dugc

hodc dudi to6i wu cho trong trot ¢ the trg nén st dung dugce. Vi du, cac cdy thé hién

I
A I3

kha ning song sot tang trong diéu kién han han, c¢6 thé c¢6 kha nang dugc trong trot ¢

cac vung c6 lugng mua dudi t6i wu, vi du, co 1€ & ven sa mac hodc tham chi chinh sa

mac.

Theo mot khia canh cuia sédng ché, cac khia canh nang cao san luong cay tréng
duoc tao khi gan nhu khong c6 cing thing tir cac vat gay hai va/hodc bénh dich
va/hodc cing thang phi sinh hoc. Theo khia canh khac ctia sang ché, cac su cai thién
strc séng cua cay, do dung chiu cang théng, chét luong va/hodc san lugng duogce tao khi
gin nhu khong c6 cang thing tir cac vat gdy hai va/hodc bénh dich. Vi du, cic loai gy

hai va/hoac bénh dich co6 theé dugc kiém soat biang cach xu Iy bang thuodc diét loar gay
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hai dugc dung trude, hodc cung thoi diém véi, phuong phap theo sang ché. Theo mot
khia canh khac nira cta sang ché, cai thién sirc séng cia cdy, d6 dung chiu cing thing,
chét lugng va/hodc san lugng duoc tao ra khi khong ¢6 cing thing tir cac loai gy hai
va/hodc bénh dich. Theo mot phuong an khac, cai thién stic séng cia cdy, chat lugng
va/hodc san lugng dugc tao ra khi khong ¢, hoac gé‘m nhu khong c0, cing théng phi

sinh hoc.

Hop chit theo sang ché c6 thé dugc sir dung mot minh, nhung nhin chung
thudng duoc tao hop phan thanh hop phén st dung chét b trg tao hop phan, nhu chit
mang, dung mdi va chét hoat dong bé mat (SFA). Do do, sang ché con dé xuit hop
phan c6 chira hop chit theo sang ché va chit bé tro tao hop phan chap nhén duoc ding
trong noéng nghiép. Sang ché ciing dé xuat hop phan vé co ban gdm c6 hop chat theo
sang ché va chét bd tro tao hop phan chip nhan dugc ding trong nong nghiép. Sang
ché ciing d& xuét hop phan gdm hop chét theo sang ché va chit b tro tao hop phan

chép nhan duoc ding trong néng nghiép.

Sang ché con dé xudt hop phan chat diéu hoa sinh truéng cia cdy c6 chira hop
chét theo sang ché va chit bd trg tao hop phan chdp nhan dugc ding trong nong
nghiép. Sang ché ciing dé xuit hgp phan chit diéu hoa sinh truéng cia cdy vé co ban
gdm c6 hop chét theo sang ché va chét b tro tao hop phan chap nhan dugc ding trong
néng nghiép. Sang ché ciing d& xuit hop phan chét dicu hoa sinh trudng ctia cdy gom
hop chit theo sang ché va chét bo trg tao hop phan chdp nhdn duoc ding trong nong
nghiép.

Sang ché con dé xuit hop phan kiém soét cing thang phi sinh hoc & ciy c6 chta
hop chat theo sang ché va chat bo trg tao hop phan chip nhén dugc dung trong noéng
nghiép. Sang ché ciing dé xudt hgp phan kiém soat cang thing phi sinh hoc & ciy vé co
ban gdm c6 hop chit theo sang ché va chit bé tro tao hop phan chip nhan dugc dung
trong ndng nghiép. Sang ché ciing dé xuat hop phan kiém soat cang thang phi sinh hoc
& cdy gdm hop chét theo sang ché va chét bd tro tao hop phin chip nhan duge ding

trong nong nghiép.

Sang ché con deé xuat hop phan chat tc ché su nay mam cua hat c6 chta hop
chat theo sang ché va chat b6 tro tao hgp phan chap nhin duoc dung trong nong

nghiép. Sang ché cling dé xuit h han chat trc ché su nay mam cua hat vé co ban
o s 5 e 0
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g6m c6 hop chét theo sang ché va chat bd tro tao hop phan chap nhan duoc ding trong
ndéng nghiép. Sang ché ciing @ xuit hop phan chit rc ché sy nay mam ctia hat gdm
hop chit theo sang ché va chét bd tro tao hop phan chdp nhan duoc ding trong ndng

nghiép.

Hop phén c6 thé & dang c6 ddc ma duoc pha lodng trude khi sir dung, méc du
cac hop phan pha sin ciing c6 thé dugc san xuét. Thudong tién hanh pha loang 1dn cudi
cling bang nudc, nhung c6 thé tién hanh pha lodng bang, vi du, phan bon 16ng, vi chat
dinh dudng, co thé sinh vat, ddu hodic cac dung moi thay cho nudce hodc bd sung thém
cung voi nudce.

Céac hop phén nay nhin chung c¢6 chua tir 0,1 dén 99 % theo khdi lwong, dic
biét tir 0,1 dén 95 % theo khdi lwong, hop chét theo sang ché va tir 1 dén 99,9 % theo
khéi lwong chét bd tro tao hop phin ma t6t hon 1a bao gdm tir 0 dén 25 % theo khbi

luong chét hoat dong bé mit.

Cac hop phén 6 thé duoc chon tir nhiéu loai hop ph?m, nhiéu loai trong s6 d6 1a
da biét tir An pham: Manual on Development and Use of FAO Specifications for Plant
Protection Products, Xut ban l4n thtr 5, 1999. Céc hop phén nay bao gdm bot ric
duoc (DP), bot hoa tan dugce (SP), hat hoa tan trong nudc (SG), hat phan tan dugc
trong nude (WG), bot tham uét duge (WP), hat (GR) (giai phéng chim hodc nhanh),
chét ¢6 tan duoc (SL), chit Iéng tron 13n dugc trong dau (OL), chat long thé tich cuc
thap (UL), chét ¢6 nhii héa duge (EC), chit ¢6 phan tan dugc (DC), nhii trong (ca dau
trong nuéc (EW) va nudc trong dau (EO)), vi nhii twong (ME), chét ¢6 huyén phu
(SC), sol khi, huyén pht vién nang (CS) va ché phdm xir Iy hat. Loai hop phan duoc
chon trong trudong hop bét ky s€ phu thudc vao muc dich du dinh cu thé va cac tinh

chét vat ly, hoa hoc va sinh hoc cua hop chat theo sang ché.

C6 thé diéu ché bot ric duoc (DP) bang cach tron hop chat theo sang ché véi
mot hodc nhiéu chat pha lodng rin (vi du dit sét tuw nhién, cao lanh, pyrophylit,
bentonit, nhom oxit, montmorillonit, dit tao cat, da phén, dét diatomit, canxi phosphat,
canxi va magie cacbonat, luu huynh, da véi, bot nghién, bot talc va cac chit mang rin

v0 co va hiru co khac) va nghién co hoc hon hop nay thanh bot min.

C6 thé diéu ché bot hoa tan duoc (SP) béng cach tron hop chét theo sang ché

vo1 mot hodc nhiéu mudi vo co hoa tan trong nudc (nhu natri bicacbonat, natri
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cacbonat hodc magie sulphat) hodc mot hodc nhiéu chét rin hitu co hoa tan trong nudc
(nhu polysacarit) va, tiy y, mot hodc nhiu chét thim uét, mot hodc nhidu chat lam
phén tan hodc hén hop cua cac chit nay dé cai thién do phan tan/dd hoa tan trong
nudc. Sau do, nghién hdn hop thanh bot min. Cac hop ph?m tuong tu cling c6 thé duoc

tao hat dé tao ra hat tan duoc trong nudce (SQG).

C6 thé diéu ché bot thAm udt duge (WP) bing cach tron hop chét theo sang ché
v&i mot hodic nhiéu chét pha loang hoac chét mang rin, mot hodc nhiéu chit thAm uét
va, tot hon 14, mot hoic nhiéu chit 1am phan tan va, tiy y, mot hodc nhiéu chét tao
huyén phu dé xtc tién su phan tan trong chit 16ng. Sau do6, nghién hdn hop thanh bot
min. Cac hop phin twong tu ciing c6 thé dugc tao hat dé tao ra hat phan tan dugc trong

nudc (WG).

C6 thé tao ra hat (GR) bang cach nghién thanh hat hdn hop ciia hop chét theo
sang ché va mét hodc nhiéu chét pha lodng hodc chét mang rin dang bdt, hodc tur hat
trng da duogc tao hinh sin bing cach hép thu hop chat theo sang ché (hodc dung dich
chira no, trong tac nhan thich hop) trong vat liéu dang hat xép (nhu da bot, dat sét
atapungit, dét téy mau, dit tao cat, dét diatomit hodc 15i ngd da dugce nghién) hodc
bing cach hap thu hop chit theo sang ché (hoic dung dich chira né, trong tic nhan
thich hop) 1én trén vat li€u 161 ciing (nhu cat, silicat, cacbonat khoang, suiphat hodc
phosphat) va lam kho néu can. Céc tac nhan thudng dugc ding dé hd tro cho hap thu
hoac hép phu bao gém dung moéi (nhu cac dung moi dau mo béo va thom, cic ruou,
ete, keton va este) va cac tac nhin két dinh (nhu polyvinyl axetat, ruou polyvinylic,
dextrin, cac loai duong va dau thuc vat). Mot hodc nhiéu chét phu gia khac cling c6 thé

duoc bao gé)m trong hat (vi du chét nhii hoa, chit thim uat hodc chét lam phan tan).

C6 thé didu ché chit c6 phan tan duoc (DC) bang cach hoa tan hop chat theo
sang ché trong nude hodc dung mdi hitu co, nhu keton, rugu hodc glycol ete. Cac dung
dich nay co6 thé chira chit hoat dong bé& mit (vi du dé cai thién kha nang pha loang
trong nudce hoac chéng két tinh trong thuing phun).

C6 thé didu ché chit c6 nhii hoa duge (EC) hodc nhii tuong diu trong nudce
(EW) bang cach hoa tan hop chét theo sang ché trong dung moi hitu co (thy ¥ chira
mot hodc nhiéu cht thAm wot, mot hodc nhiéu chét nhii hoa hoac hon hop cua céc chét

nay). Cac dung méi hitu co thich hop dé dung trong EC bao gdm céc hydrocacbon
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thom (nhu alkylbenzen hoac alkylnaphtalen, vi du SOLVESSO 100, SOLVESSO 150
va SOLVESSO 200; SOLVESSO la Nhan hiéu da Dang ky), cac keton (nhu
xyclohexanon hodc metylxyclohexanon) va céc ruou (nhu rugu benzylic, ruou
furfurylic hoac butanol), N-alkylpyrolidon (nhu WN-metylpyrolidon hodc N-
octylpyrolidon), dimetyl amit cta axit béo (nhu Cg-Cyy dimetylamit cua axit béo) va
céc hydrocacbon duoc clo héa. San phim EC khi thém nuée c6 thé tu chuyén thanh
nhii twong v6i d6 én dinh du dé cho ding phun swong nhd thiét bi thich hop. Viée didu
ché EW bao gbm viéc thu duoc hop chét theo sang ché duéi dang chét 1ong (néu
khong phai 1a chét 16ng & nhiét d6 trong phong, né c6 thé duoc 1am tan chay & nhiét do
thich hop, thuong 14 dudi 70°C) hodc trong dung dich (bing céch hoa tan né trong
dung mdi thich hop) va sau do nhii héa chat 16ng hodc dung dich thu duge trong nude
chita mdt hodc nhiéu SFA, duédi luc cit cao, dé san xuét nhil tuvong. Cac dung modi
thich hop dé dung trong EW bao gém cac dau thuc vat, cac hydrocacbon duge clo hoa
(nhu clobenzen), cac dung mdéi thom (nhu alkylbenzen hodc alkylnaphtalen) va cac

dung moi hitu co thich hop khéc ¢é d tan thap trong nuée.

Cac vi nhii tuong (ME) c6 thé dugc dicu ché bang cach tron nudc véi hon hop
cia mot hodc nhiéu dung mdi voi mot hodc nhiéu SFA, dé tu sinh ra mot ché pham

long déng huéng 4n dinh vé nhiét dong hoc. Hop chét theo sang ché ban diu c6 mat

X

to

trong nudc hodc hdn hop dung moi/SFA. Dung mai thich hop dé sir dung trong M
bao gbém cac dung mobi duoc md ta trude ddy trong ban md ta nay dé sir dung trong EC
hodc trong EW. ME c¢6 thé hodc 14 hé dau trong nudc, hodc la hé nudce trong dau (co
thé x4c dinh hé nao hién dién bing cach do do dan dién) va co thé thich hop dé tron
lAn cac thubc diét loai gy hai tan trong nudc va tan trong dau trong cung mdt hop
phan. ME thich hop dé pha lodng trong nude, duy tri dudi dang vi nhii trong hoidc tao

thanh mot nhil twong diu trong nude théng thuong.

Chiét ¢6 huyén phu (SC) ¢6 thé c6 chira huyén phu chira nuée hoic khong chira
nudce cua cac hat ran khong tan da duoc nghién min ctia hop chit theo sang ché. Co thé
diéu ché SC bang cach nghién bi hodc nghién hat hop chét rin theo sang ché trong moi
truong thich hop, tiy y v6i mot hodc nhiu chat 1am phan tan, dé san xudt huyén phu
hat min cua hop chét. Mot hodc nhiéu chat thAm udt 6 thé duoc bao g@)m trong hop
phan va chét tao huyén phu co thé ¢ thé dugc bao 2dm dé giam ty 1é ling dong hat.

Theo céach khac, hgp chat theo sang ché co6 thé duge nghién kho va duge bo sung vao
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nudc, chira cac chat da dugc mo ta trude day trong ban mo ta nay, dé san xuat thanh

pham mong muodn.

Ché phim sol khi c¢6 chira hop chét theo sang ché va chat diy thich hop (vi du
n-butan). Hop chit theo sang ché ciing ¢ thé durge hoa tan hodc duge phan tan trong
moi trudong thich hop (vi du nuéc hodc chét 1éng tron 14n duge trong nude, nhu n-
propanol) dé tao ra hop phén dé sir dung trong bom phun din dong bang tay, khong

duoc diéu ap.

C6 thé didu ché dang vién nang huyén phu (CS) theo cach tuong tu véi viéc
didu ché hop phdn EW nhung véi giai doan polyme héa b sung sao cho thu duoc thé
phén tan trong nudce cda cac giot déu, trong d6 mdi giot diu duoc bao nang bdi vo
polyme va chira hop chét theo sang ché va, tiy y, chit mang hodc chét pha loang dbi
v6i hop chét nay. Vo polyme cé thé duoc tao ra bang phan tng da tring ngung bé mat
phén cach, hodc bing quy trinh tu giot. Cac hop phan nay c6 thé tao ra sy giai phong
c6 kiém soét hop chét theo sang ché va chung co thé duogc sir dung dé xir Iy hat. Hop
chét theo séng ché ciing c6 thé duoc tao hop phén trong chat nén polyme cé kha ning
phén huy sinh hoc dé tao ra su giai phéng cham, co kiém soét cta hop chét nay.

Hop phén nay co thé bao gbm mot hodc nhiéu ta dugc dé cai thién dic tinh sinh
hoc cta hop phin, vi du bang cach cai thién sy thdm wét, hru gitt hodc phan b trén bé
mat; do chéng chiu mua trén cac bé mat da duoc xu ly; hodc su hép thu hoac do linh
dong ctia hop chat theo séng ché. Céc ta duoc nhu vay bao gom chit hoat dong bé mit
(SFA), t& dugc phun dua trén dau, vi du mot s6 dau khoang hodc dau thuc vat tu nhién
nhit dinh (nhu déu ddu tuong va dau hat cai), va hon hop ctia cic chét nay voi chat bd
tro tang cudng sinh hoc khac (cac thanh phén c6 thé hd tro hodc cai bién tac dong cua

hop chat theo sang ché).

Chat tham uét, chat [am phén tan va chat nhii hoa co thé 1a cac SFA loai cation,
anion, ludng tinh hodc khong ion.

Céac SFA thich hop thudc loai cation bao gom cac hop chat amoni bac bon (vi
du xetyltrimety] amoni bromua), cac imidazolin va cadc muoi amin.

Cac SFA thich hgp thudc loai anion bao gobm cdc mudi kim loai ki€m cua cac
axit béo, cac muodi monoeste béo cua axit sulfuric (vi du natri lauryl sulphat), cac mudi

cia cac hop chédt thom sulfonat hoa (vi du natri dodexylbenzensulphonat, canxi
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dodexylbenzenulphonat, butylnaphtalen sulphonat va hdn hop cta natri di-isopropyl-
va tri-isopropyl- naphtalen sulphonat), cac ete sulphat, rugu ete sulphat (vi du natri
laureth-3-sulphat), ete cacboxylat (vi du natri laureth-3-cacboxylat), cac phosphat este
(cAc san phdm tir phan tng gitta mot hoic nhidu rugu béo va axit phosphoric (chiém
wu thé 1a cac mono-este) hodc phospho pentoxit (chiém wu thé 13 cac di-este), vi du
phan mg gilta rugu lauryl va axit tetraphosphoric; ngoai ra, cac san phim nay c6 thé
duoc etoxylat hoa), cac sulphosucxinamat, parafin hodc céc olefin sulphonat, céc

taurat va cac lignosulphonat.
Céc SFA thich hop loai lugng tinh bao gdm cac betain, propionat va glyxinat.

Céc SFA loai khong ion phit hop bao gdm céc san phdm ngung tu clia céc oxit
alkylen, nhu etylen oxit, propylen oxit, butylen oxit hogc hdn hgp cua chung, v6i rugu
béo (nhu ruou oleyl hodc rugu xetyl) hodc vo6i alkylphenol (nhu octylphenol,
nonylphenol hoac octylcresol); cac este mot phén din xudt tir cic axit béo mach dai
hodc anhydrit hexitol; cac san phim ngung tu cta este mot phin néi trén véi etylen
oxit; cac polyme khdi (bao gdbm etylen oxit va propylen oxit); cdc alkanolamit; cic este
don gian (vi du polyetylen glycol este cua axit béo ); cdc amin oxit (vi du lauryl

dimetyl amin oxit) va céc lexithin.

Cac chat tao huyén phu thich hop bao gbébm céc keo wa nuGc (nhu cac
polysacarit, polyvinylpyrolidon hodc natri cacboxymetylxenluloza) va dat sét truong
nd (nhu bentonit hodc atapungit).

Hop chat hodc hop phan theo sang ché c6 thé duge dung cho cdy, phén cay, co
quan cua cdy, vat liéu nhan giong cdy hodc vi tri sinh trudng cua céy.

Thuét ngit "cdy trong" dung dé chi tat ca cac phan hitu hinh cua cdy trong, bao
gbm hat, cdy giong, cdy non, ré, than cu, thin cdy, cudng, tan 14, va qua.

Thuét ngir "vi tri" nhu dung trong ban mo td nay c6 nghia la canh dong ma cay
trong sinh trudng ¢ trong hodc & trén, hodc noi ma hat ctia cdy trong duoc gieo xudng,
hodc noi ma hat sé duoc dat vao trong dat. N6 bao gom dat, hat, va cay non, cling nhu

5 < o
sinh dudng dugec thiét 1ap.

Thuat ngit "vat liéu nhan giong cay" dung dé chi tat cd cac phan c6 kha ning

sinh san cua cay trong, vi du hat hoac phan sinh dudng cua cdy trong ching han nhu
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phén cat va than ct. N6 bao gdm hat theo nghia hep, cling nhur 14 ré, qua, than ct, than

hanh, than r€, va cac phan cuia ciy trong.

Viéc sir dung dugc thuc hién bang cach phun hop phan, chi yéu bang thiét bi
phun gin trén may kéo cho dién tich rong, nhung cling c6 thé sir dung cac phuong
phép khac nhu ric bui (di v6i bot), nho giot hodc tam. Theo cich khéc, hop phén c6
thé duoc dung trén cac luéng tréng hoac truc tiép 1én hat trude hoac vao thoi diém

trong.

Hop chit hodc hop phan theo sang ché c6 thé duoc ding trude khi nay mam
hodc sau khi nay mam. M6t cach thich hop, khi hop phén duoc st dung dé diéu hoa su
sinh truéng clia cdy trong thoi vu hodc ting cuong do dung chiu d6i vdi cang thang phi
sinh hoc, hop phén nay c6 thé duoc ding sau khi cay trong nay mam. Khi hop phan
duoc st dung dé trc ché hodc 1am chim su nay mam cua hat, hop phdn nay c6 thé

duoc dung trude khi ndy mam.

Sang ché du dinh dung hop chit hodc hop phan theo sdng ché cho vit liéu nhan
gibng cay trude khi, trong khi, hodc sau khi trdng, hodc su két hop bat ky ctia cic cach

dung nay.

Mic du cac thanh phan hoat tinh ¢6 thé dugc ding cho vat liéu nhan gidng cay
& trang théi sinh ly bt ky, phuong phap thong thuong 1a st dung hat ¢ trang thai da
bén dé khong gdy ton hai trong qua trinh xt Iy. Thong thuong, hat s& dugc thu hoach
tir canh ddng; duoc 14y khoi cdy; va duge tach 16i bat ky, cubng, vé ngoai, va thit qua
bao quanh hoac vét li¢u cdy khong phai hat khac. Hat t6t hon 1a cling 4n dinh vé mat
sinh hoc dén mirc d6 ma viée xtr ly s& khong giy ra su pha huy sinh hoc dbi voi hat.
Tin réng viée xir ly ¢o thé duoc dung cho hat & thoi diém bat ky tir Iuc thu hoach hat

dén khi gieo hat bao gdm trong qua trinh gieo hat.

Phuong phap dung hoac xur ly céc thanh phan hoat tinh trén vét liéu nhan
gibng cay hodc cho vi tri trong cay la da biét trong linh vuc k¥ thuét nay va bao
gém hd, phi, vé vién va ngdm ciing nhu dung cho khay wom, dung theo ludng
trdng, tam dat, phun vao dat, tudi nho giot, ding théng qua binh phun hodc xoay
quanh truc trung tdm, hodc két hop vao dit (vét rong hodc theo dai). Theo cach
khac hoac ngoai ra, cac thanh ph?m hoat tinh co thé duogc dung trén chit nén thich

hop dugce gieo cung voi vat liéu nhan gidng cay.
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Ty 1é dung hop chét theo sang ché c¢6 thé thay dbi trong giéi han rong va tiy
thudc vao tinh chit cia dat, phuong phép ding (trude hodc sau khi ndy mam; hd hat;
ding cho ludng hat; ding cho dat khéng phai dat trong trot v.v.), cdy trong thoi vu,
diéu kién khi hdu chi dao, va cac yéu té khac bi chi phdi béi phwong phap ding, thoi
gian ding va cdy trong dich. P& dung cho 14 hodc tdm, hop chét theo sang ché theo
sang ché nhin chung duoc dung & ty 1& nam trong khoang tir 1 dén 2000g/hecta, dic
biét tir 5 dén 1000g/hecta. PE x1r Iy hat, ty 18 dung thudng nam trong khoang tir 0,0005
dén 150g trén 100kg hat.

Hop chat va hop phén theo sang ché c6 thé dugc ding cho cdy hai 14 mam
hodc cdy mét 14 mam. Cac nhom cdy cia cdy trong co ich trong d6 hop phan theo
sang ché co thé duge st dung bao gém cay l1au nam va cdy hang nim, ching han
nhu cdy qua mong vi du cidy méim x0i, cdy viét quit, cdy nam viét quit, cAy mim
X061 va cdy dau tay; cdy ngii cc vi du cdy lua mach, cy bap (ciy ngd), cdy ké, cay
yén mach, cdy lua, cdy laa mach den, cdy cao lwong tiéu hic mach va cdy la my;
cdy lay soi vi du cdy bong, cdy lanh, ciy gai diu, ciy day va cay sidan; field crops
vi du cd cai dudong va ci cai dudng cho chdn nuodi, cdy ca phé, cdy hublong, cay
mu tac, cdy hat cai ddu (cdy cai diu), cdy anh tc, cdy mia, cdy hudng duong, cy

che va cdy thuoc I4; cdy dn qua vi du cay tdo, cdy mo, cay bo, cdy chudi, cdy anh

4

A

dao, cdy cam quyt, cdy xuén dao, cdy dao, cdy 1€ va cdy main; c6 vi du co
Bermuda, c6 poa (bluegrass), c6 6ng (bentgrass), co chan rét, co dudi trau, co
hoang, c¢6 St. Augustine va cé Zoysia; cdy thio moc chang han nhu cdy hiing qué,
cdy luu ly (borage), cdy he, cdy rau mui, cdy oai huong, cdy can ni, ciy bac ha,
cay thudc ho bac ha (oregano), cdy mui tdy, cdy huong thao, cdy x6 thom va cay
xa huong; cdy ho déu vi du cay dau do, cay dau lang, cdy dau Ha Lan va cay dau
twong; hat vi du hanh nhén, dao 16n hot, lac, hat dé, dau phong, hd dao pécan, hd
tran va 6c cho; cay ho co vi du cdy co dau; cay canh vi du cdy hoa, cay bui va cay
20; cac cay gb khac, vi du cdy cacao, cdy dira, cdy 6 liu va cdy cao su; cdy rau vi
du cdy mang ty, cdy ca tim, cAy bong cai xanh, cdy bip cai, cdy ca rot, cdy dua
chudt, cdy toi, cdy rau diép, cdy bi, cdy dua, cdy mudp tdy, cdy hanh, ciy ho tiéu,
cay khoai tay, cay bi do, cdy dai hoang, cay rau bina va cay ca chua; va cay leo vi

du cay nho.
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Cay trong dugc hidu 13 cac cdy trdng trong tu nhién, thu dugc bing phuong
phép lai gidng thong thudng hodc thu dugc bing k¥ thuat di truyén. Chung bao
gdm cdy trong chira cai goi la cac tinh trang dAu ra (vi du, cai thién tinh 6n dinh

bao quan, gia tri dinh dudng cao hon va cai thién mui vi).

Cay tréng dugc hiéu 12 con bao gbm cac cay trong ¢6 kha niang dung chiu
d6i vé6i thudc diét ¢6 nhu bromoxynil hoic nhém thude diét c¢6 nhu chat e ché
ALS, EPSPS, GS, HPPD va PPO. Vi du vé cay tréng duoc tao kha ndng dung chiu
d6i v6i imidazolinon, vi du imazamox, bing phwong phép lai giéng théng thudng
1a cy cai diu mua hé Clearfield®. Vi du vé cdy trong duge tao kha ning dung
chiu déi v6i cac thude diét ¢6 bing phuong phéap k§ thuat di truyén bao gém vi du
cac gibng ngd khang glyphosat va glufosinat duge ban trén thi trudng voi nhan

hiéu RoundupReady®, Herculex I® va LibertyLink®.

Cay trdng con duge hiéu Ia cic cdy trong c6 kha ning dé khang tu nhién
hodc duoc tao kha ning dé khang dbi véi con tring giy hai. Thuét nglt ndy con
bao gdm cdy trong duge bién ddi bang cach sir dung cac k§ thuit ADN téi t6 hop,
vi du, dé c6 kha nang téng hop moét hoac nhiéu doc t6 tac dung chon loc, nhu da
duoc biét, vi du, tir vi khudn san xuét doc t6. Céac vi du vé doc t6 ma co thé duoc
biéu hién bao gbm ndi doc td 8-, protein diét con tring sinh dudng (Vip), protein
diét con trung cua vi khuén dinh cu & giun tron, va doc t§ duogc san xuét boi bo

cap, dong vat thudc 16p nhén, ong bdp cay va nam.

Vi du vé cay trong duoc cai bién dé biéu hién doc o Bacillus thuringiensis
l1a cdy ng6é Bt KnockOut® (Syngenta Seeds). Vi du vé cdy trong c6 chtra nhiéu
hon mot gen ma hoa cho tinh khang thudc diét con tring va do d6 biéu hién nhiéu
hon mot doc td 1a VipCot® (Syngenta Seeds). Céy trong hodc vat liéu hat cta
chting ¢6 thé con khang nhiéu loai gay hai ciing luc (goi 1 su kién chuyén gen xép
chdng khi tao ra bai su cai bién di truyén). Vi du, cdy trong c6 kha ning biéu hién
protein diét con trung trong khi ddng thoi ¢6 kha nang dung chiu thude diét co, vi

du Herculex I® (Dow AgroSciences, Pioneer Hi-Bred International).

Hop chét theo sang ché cling c6 thé dugce st dung dé e ché hodc lam chdm sy
nay mam hat ctia ctia cdy trong khong thoi vy, vi du lam mdot phan cta chuong trinh

khong ché co dai tich hop. Do su cham nay mam cua c6 dai. hat c6 thé tao ra cay
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giéng thoi vu ¢6 su khéi ddu manh hon b%mg cach lam gidm sy canh tranh vai cé dai.
Theo cach khéc, hop chét theo sang ché co6 thé duoc sir dung dé 1am cham su nay mam
hat cta cdy trong thoi vu, vi du dé lam ting tinh linh dong vé thoi diém tréng cay déi
v6i ngudi trong cay.

Thong thuong, dé kiém soat cdy trdng, nguoi trong ciy sé sir dung mot hoic
nhidu chit sinh hoc hoidic hoa chit nong nghiép khic ngoai hop chét hodc hop phan
theo sang ché. Sang ché ciing dé xuat hdn hop c¢é chira hop chét hodc hop phan theo
sang ché, va thanh phan hoat tinh khAc.

Vi du vé chét sinh hoc hodc hoa cht ndng nghiép bao gdm thube diét loai gy
hai, nhu thudc diét ve bét, thude diét vi khuan, thude diét nAm, thube diét co, thube
diét con trimg, thude diét giun tron, chat diéu hoa sinh truéng cia cdy, chat ting cudng
cay trong, chit 1am an toan ciing nhu chét dinh dudng cho cdy va phan bén cho cay. Vi
du vé& thanh phin pha tron thich hop c6 thé dugc tim thdy trong 4n phdm Pesticide
Manual, 4n ban 14n th 15 (xuit ban bai British Crop Protection Council). Cac hdn
hop nay c6 thé dung cho cdy, vat lidu nhan gidng cta cdy hodc vi tri trong ciy hodc
ddng thoi (vi du hdn hop pha sin hodc hdn hop tron trong thung), hoic tuin tu theo
thoi gian bidu thich hop. Sur dong str dung ctia cac thude diét loai gdy hai voi sang ché
nay c6 loi ich phu vé giam thiéu thoi gian ciia ngudi ndng dan ding dé sir dung cac
san phdm cho cac cdy trong. Dang két hop nay cling c6 thé bao ham céc tinh trang cay
trong cu thé duoc két hop vao cdy trong bang cach sir dung phurong phap bat ky, vi du

phuong phap cai bién di truyén hodc gy gidng thong thuong.

Sang ché cling dé xuat viéc sir dung hop chit c6 cong thire (I), cong thice (I1),
cong thire (I11), hodc cong thirc (IV), hodc hop phan co chira hop chat theo cong thirc
(1), (ID), (III), hodic (IV) va chét bd tro tao hop phan chap nhan duge ding trong néng
nghiép, dé cai thién do dung chiu ctia cdy trong dbi véi cing thang phi sinh hoc, diéu
hoa hoac céai thién su sinh truéng cua cay, rc ché su nay mam cta hat va/hodc bao vé
cay trong chong lai céc tic dong ctia hoa chat gdy doc thue vat.

Sang ché ciing dé xuit viéc st dung hop chat, hop phan hoac hdn hop theo sang
ché, dé cai thién d6 dung chiu cta cay trong d6i voi cang thang phi sinh hoc, diéu hoa
hodc cai thién su sinh truong cia cay, trc ché su nay mam cua hat va/hodc bao vé cay

trong chong lai cac tac gay doc thuc vat ctia hda chat.
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Céc hop chét theo sang ché nay c6 thé duge didu ché bang cac phuong phap sau.
Cac vi du diéu ché

So dd 1-7 dua ra phuong phap diéu ché hop chét c6 cong thire (I), hop chit c6
cong thire (IT) va hop chét c6 cong thire (IIT) theo séng ché, trong d6 R4, RS, R6, R7
va R8 1a H khi ¢6 mat.

So dd 1:

(Vi) WD
Hop chét ¢6 cong thirc (VII) 14 ¢6 sin trén thi truong hodc ¢6 thé duoc didu ché

bing cac phwong phap da biét ddi v6i nguoi c6 hiéu biét trung binh trong linh vie k¥
thuat nay. Hop chét co cong thitc (VI) ¢6 thé dwoc diéu ché tir hop chit c6 cong thirc
(VI) bang phan tng v6i chit alkyl hoa c6 cong thire R1-X, trong d6 X 1a nhom roi
chuyén nhu halogen, mesylat, triflat hodc tosylat. Vi du, R1-X c6 thé 1a propyl iodua,
etyl iodua, alyl bromua hoac metyl iodua. Cac phin Gng nay thudng duoc tién hanh

trong su ¢6 mit ciia bazo, va tuy y trong su ¢6 mat ciia chat xuc tac ai nhan.

So dd 2:

(Vila) Via)

Hop chét ¢6 cong thie (VIIa) 1a ¢6 san trén thi truong hodc ¢6 thé dugc dicu
ché bang cac phuong phap da biét ddi véi nguoi co hiéu biét trung binh trong linh virc
ky thuat nay. Hop chat c6 cong thirc (Va) c6 thé duoc didu ché tir hop chat c6 cong
thirc (VIla) bang phan tmg véi chat alkyl héa c6 cong thirc R1-X, trong d6 X la nhom
roi chuyén nhu halogen, mesylat, triflat hodc tosylat. Vi du, R1-X ¢6 thé 1a propyl
iodua, etyl iodua, alyl bromua hodc metyl iodua. Cac phan (mg nay thuong duoc tién

hanh trong su ¢ mét cua bazo, va tiy y trong su ¢6 mat cua chat xic tac ai nhan.
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So dd 3:

Hop chét ¢6 cong thie (V), trong d6 R4, RS vaR6 1a H, c6 thé duoc diéu ché tir
hop chét c6 cong thirc (VI) bang phan tmg véi 2-clo-N-(hydroxymetyl)axetamit trong
dung moi nhu axit axetic, va tuy y trong su c6 mit clia axit manh hon nhu axit
sulfuric, sau dé 1a thay phéan 2-cloaxetamit thu dugc bang axit nhu HCI trong dung
moi ruou. Hop chét (V) c6 thé thu duoc dudi dang mubi hydroclorua ctia né hodc

amin tu do sau khi trung hoa bing bazo.

So do 4:

(Via) (Vib)

Hop chét c6 cong thie (V), trong d6 R4 va RS 1a H, co6 thé duge diéu ché tr
hop chét ¢o cong thirc (VIb) trong d6 X 1a nhém roi chuyén nhu halogen, bang phan
mg v6i amin c¢6 cong thire RENH, hodc mubdi hydroclorua ctia né cé cong thirc
R6NH;CI, trong su c¢6 mat hodc khong c6 mdt ctia bazo nhu trietyl amin hodc

diisopropylamin. Vi du, R6NH, c6 thé 12 amoniac, metyl amin hodc etyl amin.

Hop chét c6 cong thirc (VIb) ¢6 thé thu duge tir hop chit cé cong thic (Va)
trong d6 X 1a nhom rdi chuyén nhu Cl hoic Br, bang phan tng gbc v6oi N-
bromosucxinimit hodc N-closucxinimit trong sy c6 mat cua chit khoi mao nhu AIBN

hodc dibenzoyl peroxit.

So dd 5:
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(Vilia)

Hop chét c6 cong thire (V), trong d6 R4, R5 va R6 1a H, co thé duge diéu ché tir
hop chét c6 cong thire (VIII) bang cach khir gbc xyano trong méi truomg hydro trong
sy cO mat cua chét xuc tac nhu paladi trén than, hodc bé‘mg chat khir nhu natri
borohydrua trong su ¢6 mat cua chét xuc tac ching han nhu niken clorua hodc coban

clorua.

Hop chit ¢6 cong thire (VIII) ¢6 thé thu duge tir hop chét c6 cong thirc (IX)
trong d6 X 1a nhom roi chuyén nhu CI hoic Br, I hodc OTf bing phan tmg ghép nbi
v&i mubi xyanua nhu CuCN, NaCN, K5[Fe(CN)], trong su ¢6 mét hodc khong c6 mat
cua chét xuac tac nhu paladi (0) hodc dong, cudi ciing voi phéi tir bd sung nhur dwroc mo
ta trong tai liéu (xem Zanon et al, J. Am. Chem Soc. 2003, 125, 2890-2891, Buchwald,
S & all, Angew. Chem. Int. Ed. 2013, 52: 10035-10039).

Hop chét c¢6 cong thirc (IX) co thé thu duge tir hop chit ¢6 cong thic (IXa)
bing phan tng voi chit alkyl héa c¢é cong thirc R1-X, trong d6 X 1a nhom roi chuyén
nhu halogen, mesylat, triflat hodc tosylat. Vi du, RI-X ¢o thé la propyl iodua, etyl
iodua, alyl bromua, hodc metyl iodua. Cac phan ing nay thudng duoc tién hanh trong

su ¢6 mait clia bazo, va tuy v trong su ¢6 mat cua chat xtc tac 4i nhéan.

Theo cach khéc, hop chat c6 cong thire (VIIT) ¢6 thé thu dugc tir hop chit c¢6
cong thie (VIIIa) bing phan tng véi chat alkyl hoa ¢6 cong thirc R1-X, trong do X 1a
nhém roi chuyén nhu halogen, mesylat, triflat hodc tosylat. Vi du, R1-X ¢6 thé 1a
propyl iodua, etyl iodua, alyl bromua, hodc metyl iodua. Cac phan g nay thuong
duoc tién hanh trong su ¢ mat cua bazo, va tiy y trong su ¢6 mat cua chét xtc tac ai

nhan.
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Hop chét ¢6 cong thire (VIIIa) c6 thé duoc didu ché tir hop chit (IXa) trong d6
X 13 nhém roi chuyén nhu Cl hodc Br, I hoac OTf bang phan tng ghép ndi véi mubi

xyanua nhu da duge mo ta dbi voi hop chit (VIIIa).

So dd 6:

R3
(Xa) > V)
Hop chét ¢ cong thirc (V) trong d6 R5 1a H, c6 thé dugc diéu ché tir hop chét
¢6 cong thire (X) bang cach khir amin ctia gbe cacbonyl trong su ¢6 mat clia amin c6
cong thirc R6NH,; hodc mubi tuong (rng cua no trong sy ¢6 mat cua chit khtr nhu natri

xyanobo hydrua va cudi cung 13 axit hitu co b6 sung nhu axit axetic.

Hop chét c6 cong thie (X) ¢6 thé thu duoc tir hop chét co cong thire (Xa) bang
phan tmg v6i chit alkyl hoa ¢ c¢ong thirc R1-X, trong d6 X 1a nhém rdi chuyén nhu
halogen, mesylat, triflat hodc tosylat. Vi du, R1-X c6 thé 1a propyl iodua, etyl iodua,
alyl bromua, hodc metyl iodua. Cac phan trmg nay thuong duoc tién hanh trong su c6
mat clia bazo, va tity ¥ trong su ¢6 mit ctia chat xtc tac 4i nhan.

-~

So do 7:

W) U

Hop chét c6 cong thirc (I) ¢6 thé dugce didu ché tir hop chat co cong thire (V)
bang phan ting véi sulfonyl clorua c6 cong thirc A-L-SO,Cl. Céc phan g nay thuong
duoc tién hanh trong su ¢d mat cia bazo hitu co, nhu N-etyldiisopropylamin. Vi du,
A-L-SO,Cl c6 thé 1a benzensulfonyl clorua, benzylsulfonyl clorua hodc butylsulfonyl
clorua. Hop chét ¢6 cong thirc A-L-SO,CI 1a ¢6 sin trén thi truong hodc c6 thé duge
didu ché bing cac phuong phap da biét dbi véi nguoi c6 hiéu biét trung binh trong linh

vuc ky thuat nay.
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Vi du P1: Diéu ché 2,4-dimetyl-N-[(2-oxo-1-propyl-3,4-dihydroquinolin-6-
yl)metyl]benzensulfonamit (hop chét 3.014)

o) Me
N\ 0
a. b. NH, . S
e —_— —_— H
o) N o) N
o) N | | o N Me
Pr Pr |
Pr

H

a. 1-propyl-3,4-dihydroquinolin-2-on

Hoa tan 3,4-dihydro-1H-quinolin-2-on (5,00g, 34mmol) trong dimetylformamit
(DMF) (49 ml). Bb sung kali cacbonat (14,2¢, 102mmol). O nhiét do trong phong, bd
sung tung giot 1-bromopropan (12,5g, 102mmol, 9,27ml). Khudy hdn hop phan ting
bbn ngay & nhiét do trong phong va sau dé gia nhiét trong 4 gid & nhiét do 60°C. Lam
ngudi hon hop phan tng xudng nhiét do trong phong va rét hon hop phan tng vao
200ml nuée da. Chiét pha nudc bang 100ml etyl axetat (EtOAc). Rira cac pha hitu co
két hop béng nuGe va nude mudi. Lam kho pha hitu co béng Na,SO,, loc va cb dé tao
ra 7,3g ddu mau vang nhat. Tinh ché san pham tho trén silicagel dé tao ra 1-propyl-
3,4-dihydroquinolin-2-on (5,2g, 27,5mmol, 81 %) dudi dang dau khéng mau. 'H NMR
(CDCl;, 400MHz) 6 0,96 (3H, t); 1,68 (2H, sxt); 2,64 (2H, m); 2,88 (2H, m); 3,90 (2H,
t); 6,99 (2H, m); 7,16 (1H, m); 7,24 (1H, m).

b. 6-(aminometyl)-1-propyl-3,4-dihydroquinolin-2-on

B& sung 1-propyl-3,4-dihydroquinolin-2-on (4,50g, 23,8mmol) vio dung dich
chira axit axetic (234 ml) va axit sulfuric (2,4ml). O nhiét d6 trong phong, b sung 2-
clo-N-(hydroxymetyl)axetamit (3,53g, 28,5mmol). Khudy hdn hop phan tmg trong 72
gi®. Rot hon hop phan tmg vao nude da, va chiét hon hop bing tert-butyl metyl ete.
Rira cac pha hitu co két hop bang nudc mudi. Lam khd pha hitu co bang Na,SO, loc
va ¢6. Thu duoc 7,8g amit thd va tinh ché trén silicagel dé tao ra 4,1 g 2-cloaxetamit
twong tmg, khudy tiép trong ete ddu mo, loc va lam kho dé tao ra 3,4g chét rin mau

trang.

Hoa tan 2-cloaxetamit thu duoc vao hon hop 1:1 ctia HCI diac/EtOH (25ml), va
sau d6 gia nhiét dén hoi luu trong 3 gid, sau d6 khudy qua dém. Gia nhiét lai hdn hop
phén tng trong 2 gio ¢ diéu kién hdi lwu. Lam bay hoi dung moi dudi ap sudt giam va
khudy phan can trong ete, loc va lam kho dé tao ra 6-(aminometyl)-1-propyl-3,4-

dihydroquinolin-2-on hydroclorua (3,26g, 12,.8mmol, hi€u sudt 54 %) du6i dang chat
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rén mau be. "H NMR (DMSO, 400MHz) 0,87 (3H, t); 1,51 (2H, sxt); 2,53 (2H, m);
2,85 (2H, 1); 3,87 (2H, t,); 3,94 (2H, q.); 4,86 (2H, br s); 7,18 (1H, d); 7,37 (1H, s);
7,41 (1H, d).

c. 2,4-dimetyl-N-[(2-0x0-1-propyl-3,4-dihydroquinolin-6-
yl)metyl]benzensulfonamit (hop chat 3.014)

Khudy 6-(aminometyl)-1-propyl-3,4-dihydroquinolin-2-on (0,055g,
0,216mmol) trong EtOAc (4ml). Lam lanh hén hop phan tng trén d4. B6 sung
diisopropyletylamin (0,132ml, 0,756mmol) va sau do6 la 2,4-dimetylbenzensulfonyl
clorua (0,059g, 0,28 1mmol). Khudy hdn hop phan ting trong 3 gi&r & nhiét do 50°C. C6
hén hop phan tng. Tinh ché san pham thé trén silicagel dé tao ra 2,4-dimetyl-N-[(2-
oxo-1-propyl-3,4-dihydroquinolin-6-yl)metyl]benzensulfonamit (59,4mg, 0,154mmol,
hiéu suit 71 %) dudi dang chit rin mau tring. diém nong chay: 166°- 167°C; 'H NMR
(CDCl;, 400MHz) 6 0,94 (3H, t,); 1,62 (2H, sxt); 2,37 (3H, s); 2,58 (4H, m); 2,78 (2H,
m); 3,85 (2H, t); 4,05 (2H, d, J = 6,2); 4,89 (1H, t); 6,86 (1H, d); 6,95 (1H, s); 7,04
(1H, dd); 7,10 (2ZH, m).

Vi du P2: Pidu ché N-[(2-ox0-1-propyl-6-quinolyl)metyl]benzensulfonamit (hop chat
7.001)

~ Y /DA .
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a. 6-metyl-1-propyl-quinolin-2-on

Hoa tan 6-metyl-1H-quinolin-2-on (5,00g, 31,41mmol) trong DMF (50ml). B6
sung kali cacbonat (8,68g, 62,8mmol), sau d6 la I-bromopropan (19,3g, 157mmol,
14,3ml). Khuay hon hop phan tmg qua dém & nhiét d6 trong phong va sau dé rét hon
hop phan g vao 200ml nudce da. Chiét pha nudc bing etyl axetat va rira cac pha hiru
co két hop bang nude va nude mudi. Lam kho pha hitu co bang Na,SO,, loc va co dé
tao ra 9,1g dau mau vang nhat. Tinh ché san pham tho trén silicagel dé tao ra 6-metyl-

1-propyl-quinolin-2-on (2,3g, 11mmol, 36 %) dudi dang dau khoéng mau. 'H NMR
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(400 MHz, CDCI3) 6 ppm 1,04 (t, 3 H), 1,73 - 1,82 (m, 2 H), 2,41 (s, 3 H), 4,20 - 4,27
(m, 2 H), 6,65 - 6,70 (m, 1 H), 7,26 (s, 1H), 7,33 - 7,39 (m, 2 H), 7,60 (d, 1 H); LC-
MS (Phuong phap A): diém néng chay 0,90, (202, M+H").

b. 6-(bromometyl)-1-propyl-quinolin-2-on

Hoa tan 6-metyl-1-propyl-quinolin-2-on (2,5g, 12mmol) trong dung dich cua
cacbon tetraclorua (5ml) va 1-bromopyrolidin-2,5-dion (2,5g, 14mmol). Khudy hdn
hop phéan ing va gia nhiét & nhiét do 80°C sau do bd sung azobisisobutyronitril (0,2g,
1,2mmol). Khudy hdn hop thu duge & nhiét do 80°C trong 6 gi& va lam ngudi. B6
sung nudc va chiét hdn hop bang etyl axetat. Rira cac pha hiru co két hop bang nudc
mudi, 1am kho bang Na,SO,, loc va cd dé tao ra 0,61g dau mau nau. Tinh ché san
phidm thd trén silicagel dé tao ra 6-(bromometyl)-1-propyl-quinolin-2-on (2,6g,
9,3mmol, 75%). '"H NMR (400 MHz, CDCl;) & ppm 1,02 - 1,08 (m, 3 H), 1,77 (sxt, 2
H), 4,19 - 4,29 (m, 2 H), 4,58 (s, 2 H), 6,72 (d, 1 H), 7,31 - 7,36 (m, 1 H), 7,56 - 7,66
(m, 3 H); LC-MS (Phuong phép A): diém néng chay 0,94, (280, M+H").

c. 6-(aminometyl)-1-propyl-quinolin-2-on

Hoa tan 6-(bromometyl)-1-propyl-quinolin-2-on (1,6g, 5,7mmol) trong dung
dich ciia NHy/MeOH (41ml, 7mol/l). Khudy dung dich mau vang qua dém, sau khi
bién ddi hoan toan, cb dung dich trong chin khong va tinh ché trén silicagel dé tao ra
6-(aminometyl)-1-propyl-quinolin-2-on (710mg, 3,28mmol, 57%); 'H NMR (400
MHz, MeOH) 6 ppm 1,03 (t, 3 H), 1,72 - 1,81 (m, 2 H), 4,20 (s, 2 H), 4,29 - 4,35 (m, 2
H), 6,72 (d, 1 H), 7,66 - 7,74 (m, 2 H), 7,78 (d, 1 H), 7,92 (d, 1 H); LC-MS (Phuong
phéap A): diém néng chay 0,26, (218, M+H").

d. N-[(2-0x0-1-propyl-6-quinolyl)metyl]benzensulfonamit (hgp chét 7.001)

Khudy 6-(aminometyl)-1-propyl-quinolin-2-on (0,100g, 0,462mmol) trong EtOAc
(4ml). Lam lanh hén hop phéan tng trén da. B6 sung diisopropyletylamin (0,179mg,
1,38mmol) va sau d6 benzensulfonyl clorua (0,089¢g, 0,508mmol). Khuéy hon hop
phan ung trong 1 gi¢ va c6. Tinh ché san pham tho trén silicagel dé tao ra N-[(2-oxo-
1-propyl-6-quinolyl)metyl]benzensulfonamit (86mg, hi¢u sudt 52%) dudi dang chat
rdn mau tring. diém néng chay: 204°- 206°C; '"H NMR (400 MHz, DMSO-d6) & ppm
0,93 (t, 3 H), 1,60 (sxt, 2 H), 4,06 (d, 2 H), 4,11 - 4,21 (m, 2 H), 6,53 - 6,64 (m, 1 H),
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7,51 (s, 1 H), 7,41 - 7,48 (m, 2 H), 7,51 - 7,64 (m, 3 H), 7,76 - 7,86 (m, 3 H), 8,21 (t, 1
H); LC-MS (Phuong phép A): diém néng chay 0,85, (357, M+H).

Vi du  P3: Pidu  ché  N-[I-(2-oxo-1-propyl-3,4-dihydroquinolin-6-
yl)etyl]benzensulfonamit (hop chat 14.001)

o (0] NH,
0P oZ N o N
H
Pr Pr
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a. Diéu ché 6-axetyl-1-propyl-3,4-dihydroquinolin-2-on

Hoa tan 6-axetyl-3,4-dihydro-1H-quinolin-2-on (500mg, 2,64mmol) trong
DMF (5ml) va bd sung kali cacbonat (0,547g, 3,96mmol) sau d6 1a 1-bromopropan
(0,487g, 3,96mmol, 0,36ml). Khudy hén hop phan tng qua dém & nhiét do trong
phong va bd sung kali cacbonat thém nita (0,550g, 1,5 duong lwong) va I-
bromopropan (0,18ml, 0,75 dwong luong). Gia nhiét hon hop phan Ung & nhiét do
50°C cho dén khi duoc bién doi hoan toan, 1am ngudi hdn hop phan tng xﬁéng nhiét
do6 trong phong va rét vao nudce da. Chiét pha nudc bang etyl axetat. Rira cc pha hitu
co két hop béng nude va nude mudi, lam kho b%mg Na,SO,, loc va ¢b. Tinh ché san
pham thé trén silicagel dé tao ra 6-axetyl-1-propyl-3,4-dihydroquinolin-2-on (499mg,
2,15mmol, 81 %) dudi dang chét rdn mau tréng‘ diém nong chay: 90-93°C; 'H NMR
(400 MHz, CDCls) 6 ppm 0,97 (t, 3 H), 1,62 - 1,72 (m, 2 H), 2,57 - 2,59 (m, 3 H), 2,68
(dd, 2 H), 2,93 - 2,98 (m, 2 H), 3,89 - 3,97 (m, 2 H), 7,03 (d, 1 H), 7,77 - 7,88 (m, 2
H); LC-MS (Phuong phap A): diém néng chay 0,84, (232, M+H").

b. Piéu ché 6-(1-aminoetyl)-1-propyl-3,4-dihydroquinolin-2-on

Hoa tan 6-axetyl-1-propyl-3,4-dihydroquinolin-2-on (480mg, 2,08mmol) trong
metanol (7ml, 2,08mmol) sau do bd sung amoni axetat (1,62g, 20,8mmol) va natri
xyanobo hydrua (0,686g, 10,4mmol). Khudy hdn hop phan tng ¢ nhiét do trong phong

qua dém. Loai bo dung moi dudi ap suat giam va hoa tan phan cdn trong etyl axetat va
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axit héa bang HCI 2M (cho dén khi do pH: 2). Loai bé 16p hitu co. Sau do, xt Iy 16p
chira nuéc bang NaOH 2M (cho dén khi d6 pH: 12) va chiét 3 1an bang etyl axetat.
Rira 16p hitu co két hop béng nude mudi, 1am kho trén Na,SO,, loc va 1am bay hoi dé

tao ra 177mg dau khong mau.

"H NMR (400 MHz,CDCIl3) & ppm 0,96 (t, 3 H), 1,38 (d, 3 H), 1,66 - 1,72 (m, 2 H),
2,63 (dd, 2 H), 2,84 - 2,91 (m, 2 H), 3,85 - 3,91 (m, 2 H), 4,06 - 4,16 (m, 2 H), 6,94 (d,
1 H), 7,15 - 7,22 (m, 2 H); LC-MS (Phuong phap A): diém néng chay 0,76, (234,
M-+H").

¢. N-[1-(2-oxo0-1-propyl-3,4-dihydroquinolin-6-yl)etyl]benzensulfonamit (hop
chét 14.001)

Khudy 6-(1-aminoetyl)-1-propyl-3,4-dihydroquinolin-2-on (0,050g, 0,215mmol)
trong EtOAc (2ml). Lam lanh hdn hop phén tng trén da. B6 sung diisopropyletylamin
(0,093ml, 0,538mmol) va sau d6 1a benzensulfonyl clorua (0,039g, 0,215mmol).
Khudy hon hop phan tmg qua dém va c6. Tinh ché san phim tho trén silicagel dé tao
ra N-[(2-oxo-1-propyl-6-quinolyl)metyl]benzensulfonamit (49mg, hi€u sudt 61 %)
dudi dang gom khong mau. 'H NMR (400 MHz, CLOROFORM-d) & ppm 0,94 (t, 3
H), 1,42 (d, 3 H), 1,62 (sxt, 2 H), 2,49 - 2,59 (m, 2 H), 2,64 - 2,81 (m, 2 H), 3,77 - 3,89
(m, 2 H), 4,47 (quin, 1 H), 5,08 - 5,26 (m, | H), 6,79 (d, 1 H), 6,84 (d, 1 H), 6,99 (dd,
1 H), 7,33 -7,42 (m, 2 H), 7,44 - 7,52 (m, 1 H), 7,67 - 7,80 (m, 2 H); LC-MS (Phuong
phép A): diém nong chay 0,93, (373, M+H").

Vi du P4: Piéu ché N-[1-(2-0x0-1-propyl-3,4-dihydroquinolin-6-
yl)xyclopropyl]benzensulfonamit (hop chat 15.001)

N o
=
Z i
N— 5=
_—— MHe e H
o \ o N o |
Pr Fljr Pr

a. Diéu ché 6-(1-aminoxyclopropyl)-1-propyl-3,4-dihydroquinolin-2-on
Dudi argon, hoa tan 2-oxo-1-propyl-3,4-dihydroquinolin-6-cacbonitril (0,215¢g, 1
mmol) trong dietyl ete (10ml). B6 sung titan(I'V) isopropoxit (0,323g, 1,Immol) va
lam ngudi hon hop phan tmg xubng nhiét do 0°C. B6 sung timg giot etylmagie bromua

(1,0mol/1) trong TBME (2,2ml, 1,9g, 2,2mmol) va khudy trong 10 phit sau d6 lam im
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dén nhiét d6 trong phong. Bb sung bortrifloriddietyleterat (0,265ml, 0,323g) va khudy.
B6 sung dung dich chtra axit clohydric (1M), sau d6 1a TBME vao hdon hgp phén tng,
thu gom 16p chtra nudce va xit 1y bang natri hydroxit (2M) cho dén khi d6 pH=10). Sau
d6, chiét hdn hop bang TBME ba 14n. Két hop 16p hiru co, rira bing nuée mubi, 1am
khé trén Na,SO, va ¢b trong chan khong. Tinh ché phan cin bang silicagel dé tao ra 6-
(1-aminoxyclopropyl)-1-propyl-3,4-dihydroquinolin-2-on (77mg, 0,315mmol) du6i
dang diu khéng mau. 'H NMR (400 MHz, CDCl5) & ppm 0,94 (d, 3 H) 1,66 (sxt, 2 H)
2,61 -2,66 (m, 2 H) 2,85 -2,90 (m, 2 H) 3,85 - 3,91 (m, 2H) 6,92 (d, 1 H) 7,09 - 7,19
(m, 2 H). LC-MS (Phuong phap A): diém néng chay 0,55, (245, M+H").

b. N-[1-(2-oxo-1-propyl-3,4-dihydroquinolin-6-
yl)xyclopropyl]benzensulfonamit (hop chat 15.001)

Khudy 6-(1-aminoxyclopropyl)-1-propyl-3,4-dihydroquinolin-2-on (0,050g,
0,204mmol) trong EtOAc (2ml). Lam lanh hdn hop phén tng trén da. B sung
diisopropyletylamin (0,087ml, 0,511mmol) va sau d6 la benzensulfonyl clorua
(0,037g, 0,204mmol). Khudy hdn hop phéan tng qua dém va co. Tinh ché san pham tho
trén silicagel d tao ra  N-[I-(2-oxo-1-propyl-3,4-dihydroquinolin-6-

'H NMR (400 MHz, CLOROFORM-d) & ppm 0,87 - 0,98 (m, 3 H), 1,02 - 1,08 (m, 2

), 1,29 - 1,37 (m, 2 H), 1,59 (sxt, 2 H), 2,48 - 2,57 (m, 2 H), 2,61 - 2,70 (m, 2 H),
3,76 - 3,88 (m, 2 H), 6,11 (s, 1 H), 6,64 - 6,74 (m, 1 H), 6,84 (d, 1 H), 7,01 (dd, 1 H),
7,24 - 7,32 (m, 2 H), 7,36 - 7,44 (m, 1 H), 7,61 - 7,68 (m, 2 H); LC-MS (Phuong phap
A): diém néng chay 0,93, (385, M+H").

Vi du P5: Diéu ché 6-(aminometyl)-1-(2,2,2-trifloetyl)-3,4-dihydroquinolin-2-on (hop
chat 11.001)
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a. 2-oxo-1-(2,2,2-trifloetyl)-3,4-dihydroquinolin-6-cacbonitril

Hoa tan 2-ox0-3,4-dihydroquinolin-6-cacbonitril (0,500g, 2,90mmol) trong DMF
(15 ml) va bd sung kali cacbonat (1,01g, 7,26mmol) sau do la bd sung 2,2,2-trifloetyl
triflometansulfonat (0,604ml, 4,07mmol) tirg giot. Gia nhiét hdn hop phan tng dén
nhiét d6 50°C va khudy trong 2 gi¢. B sung 0,5 dwong lugng khac cia 2,2,2-trifloetyl
triflometansulfonat (0,216ml) va khudy hdn hop phan tng trong 2 gio nita. R6t hdn
hop phan tmg Ién trén nude va chiét hdn hop phan Gmg bing etyl axetat. Rira céc 16p
hitu co két hop béng nuée va nude mudi, lam kho trén Na,SO, va c¢b. Tinh ché san
phim tho trén silicagel dé tao ra 2-oxo-1-(2,2,2-trifloetyl)-3,4-dihydroquinolin-6-
cacbonitril (0,485 g, 66%) dudi dang gdbm mau vang nhat.; 'H NMR (400 MHz,
CLOROFORM-d) & ppm 2,73 - 2,81 (m, 2 H), 2,98 - 3,07 (m, 2 H), 4,67 (q, 2 H), 7,15
(d, 1 H), 7,45 - 7,53 (m, 1 H), 7,59 (dd, 1 H); LC-MS (Phuong phap A): diém néng
chay 0,84, (255, M+H").

b. 6-(aminometyl)-1-(2,2,2-trifloetyl)-3.,4-dihydroquinolin-2-on

Cho 2-oxo0-1-(2,2,2-trifloetyl)-3,4-dihydroquinolin-6-cacbonitril  (0,485g, 1,91
mmol) va Pd/C 10% (0,049¢, 0,046mmol) véao trong binh thét ¢d dudi argon va b
sung etanol da loai khi (19ml). B6 sung axit clohydric gbc nudc (32 % khdi luong,
1,404 ml) va khudy hdn hop phan tmg dudi méi truong khi hydro phan tir qua dém.
Loc hdn hop phan tmg qua dém xelit va c6 dé tao ra 6-(aminometyl)-1-(2,2,2-
trifloetyl)-3,4-dihydroquinolin-2-on thd (602mg, dinh [wong) dudi dang mudi
hydroclorua ctia né. Hop chét nay duoc str dung nhu vay cho bude tiép theo. 'H NMR
(400 MHz, METANOL-d4) 6 ppm 2,70 (t, 2 H), 2,98 (1, 2 H), 4,08 (s, 2 H), 4,74 - 4,85

-41-



29647

(m, 2 H), 7,26 - 7,47 (m, 3 H); LC-MS (Phuong phép A): diém nong chay 0,30, (255,
M+H").

c. N-[[2-ox0-1-(2,2,2-trifloetyl)-3,4-dihydroquinolin-6-yl|metyl]benzensulfonamit
(hop chit 11.001)

Tao huyén phu  6-(aminometyl)-1-(2,2,2-trifloetyl)-3,4-dihydroquinolin-2-on
hydroclorua (0,150g, 0,509mmol) trong etyl axetat (5ml) va bd sung timg giot N-etyl-
N-isopropyl-propan-2-amin (0,218ml, 1,27mmol). Sau do, bd sung timg giot
benzensulfonyl clorua (0,102g, 0,560mmol) va khudy hdn hop phan tng trong 3 gity &
nhiét do trong phong. Loai bé dung méi trong chan khong va tinh ché hop chit tho
trén  silicagel dé tao ra N-[2-0x0-1-(2,2,2-trifloetyl)-3,4-dihydroquinolin-6-
yl]metyl]benzensulfonamit (144 mg, 71%) dudi dang chdt rin mau vang nhat. 'H
NMR (400 MHz, CLOROFORM-d) & ppm 1,26 (t, I H), 2,05 (s, 1 H), 2,61 - 2,72 (m,
2 H), 2,82 - 2,91 (m, 2 H), 4,04 - 4,17 (m, 2 H), 4,04 - 4,19 (m, 3 H), 4,61 (q, 2 H),
5,03 (t, 1 H), 6,94 (d, 1 H), 7,01 - 7,06 (m, 1 H), 7,07 - 7,16 (m, 1 H), 7,47 - 7,54 (m, 2
H), 7,55 - 7,66 (m, 1 H), 7,86 (d, 2 H); LC-MS (Phuong phip A): diém nong chay
0,92, (399, M+H").

Vi du P6: Piéu ché N-[[2-0x0-1-(3-pyridyl)-3,4-dihydroquinolin-6-
yl]metyl]benzensulfonamit 9.001

Qo
2 \\8//
N/
C. a
N
S —_— —_— O N
(6]

A

LA

a. 1-(3-pyridyl)-3,4-dihydroquinolin-2-on

Dudi argon, bd sung 3,4-dihydro-1H-quinolin-2-on (0,736g, 5,00 mmol), xesi
cacbonat (4,14g, 12,5mmol), déng [odua (0,145, 1Immol) va etyl 2-
oxoxyclohexancacboxylat (0,426g, 2,25mmol) . Sau dé, bd sung 3-iodopyridin (1,13g,
5,5mmol) trong dimetylsulfoxit (Sml), va gia nhiét hon hgp phan tng & nhiét do 110°C
trong 3 gid. R6t hdn hop vao 20ml nude dé, chiét pha nude bing etyl axetat va rira cac
pha hitu co két hop bang nudc va nude mudi, 1am khé biang Na,SO,, loc va cé. Tinh

ché san phdm thé trén silicagel dé tao ra 1-(3-pyridyl)-3.4-dihydroquinolin-2-on
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(746mg, 3,32mmol, 66,5 %). '"H NMR (400 MHz, CDCl;) & ppm 2,82 - 2,89 (m, 2 H),
3,06 - 3,13 (m, 2 H), 6,34 (d, 1 H), 7,00 - 7,10 (m, 2 H), 7,24 (d, 1 H), 7,46 (dd, 1 H),
7,64 (dt, 1 H), 8,52 (d, 1 H), 8,66 (dd, 1 H); LC-MS (Phuong phap A): diém néng
chay 0,72, (225, M+H").

b. 6-(aminometyl)-1-(3-pyridyl)-3,4-dihydroquinolin-2-on

Hoa tan 1-(3-pyridyl)-3,4-dihydroquinolin-2-on (312mg, 1,39mmol) trong axit
axetic (5ml) trong axit sulfuric (1,5ml), sau do b6 sung 2-clo-N-
(hydroxymetyl)axetamit (0,171g, 1,39mmol), khudy hon hop phan tng & nhiét do
trong phong trong 2 gid & nhiét do 50°C. B sung nudc da va dung dich chira kali
cacbonat, chiét pha nudc bang etyl axetat, va lam kho pha hitu co va ¢6 trong chin
khong. Tinh ché san phdm thé bing sic ky nhanh dé tao ra 2-clo-N-[[2-oxo-1-(3-
pyridyl)-3,4-dihydroquinolin-6-ylJmetyl]axetamit (177mg, 38%); 'H NMR (400 MHz,
CDCls) & ppm 2,84 (dd, 2 H), 3,05 - 3,13 (m, 2 H), 4,06 - 4,13 (m, 2 H), 4,43 (d, 2 H),
6,32 (d, 1 H), 6,90 (br. s., 1 H), 6,99 (d, 1 H), 7,19 (s, 1 H), 7,47 (dd, 1 H), 7,62 (dt, 1
H), 8,50 (d, 1 H), 8,67 (dd, 1 H); LC-MS (Phuong phap A): diém néng chay 0,62,
(328, M-H"), (329, M+H").

B sung axit clohydric (1,25ml) vao 2-clo-N-[[2-ox0-1-(3-pyridyl)-3,4-
dihydroquinolin-6-ylJmetyl]axetamit (167mg, 0,506mmol) trong etanol (1,25ml).
Khudy hon hop phan tmg qua dém & nhiét do 90-95°C. B6 sung etanol (10 ml) vao
hén hop nay va loc chét két tiia, sau do rira bing etyl ete dé tao ra 6-(aminometyl)-1-
(3-pyridyl)-3,4-dihydroquinolin-2-on dihydroclorua (155 mg, 93%), hop chat nay
duoc st dung truc tiép cho bude tiép theo; LC-MS (Phwong phip A): diém nong chay
0,22, (254, M+H").

c. bidu ché N-[[2-0x0-1-(3-pyridyl)-3,4-dihydroquinolin-6-
yl]metyl]benzensulfonamit (hgp chit 9.001)

Tao huyén phu  6-(aminometyl)-1-(3-pyridyl)-3,4-dihydroquinolin-2-on
dihydroclorua (0,163g, 0,50mmol) trong etyl axetat (6,5ml) véi diisopropyletylamin
(0,226g, 1,75Smmol) va khudy & nhiét do trong phong trong 15 pht. B& sung
benzensulfonyl clorua (0,115g, 0,65mmol) va khudy hdn hop phan (g qua cudi tudn
& nhiét do trong phong. Bb sung nude va chiét hai 1an biang etyl axetat. Rira cic pha

hitu co két hop bing dung dich chita natri hydro cacbonat, lam kho va co dé tao ra N-
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[[2-0x0-1-(3-pyridyl)-3,4-dihydroquinolin-6-ylJmetyl]benzensulfonamit (48 mg, 24%)
sau khi tinh ché bing sic ky nhanh. '"H NMR (400 MHz, CDCls) § ppm 2,76 - 2,85 (m,
2 H), 2,98 - 3,05 (m, 2 H), 4,06 - 4,13 (m, 2 H), 4,83 (t, 1 H), 6,23 (d, 1 H), 6,88 (d, 1
H), 7,11 (s, 1 H), 7,46 (dd, 1 H), 7,49 - 7,56 (m, 2 H), 7,60 (d, 2 H), 7,87 (d, 2 H), 8,42
(d, 1 H), 8,66 (d, J=3,67 Hz, 1 H); LC-MS (Phuong phép A): diém néng chay 0,79,

(392, M-H"), (394, M+H").

Hop chét theo sang ché duoc diéu ché bang cach st dung cac phuong phép nay,

nhu duoc trinh bay trong bang dudi day.

Hop - RT [M+H] Phuon | MP
. én

chat (phut) (duoc do) g phap | (°C)
N-[(1-etyl-2-0x0-3,4-dihydroquinolin-6-

2.024 v yered ) 0,91 373 A
yl)metyl]-1-(p-tolyl)metansulfonamit
N-[(2-0x0-1-propyl-3,4-dihydroquinolin-6-

3.024 PropY yered 0,96 387 A
yl)metyl]-1-(p-tolyl)metansulfonamit
N-[(1-etyl-2-0x0-3,4-dihydroquinolin-6-

2.015 0,94 413 A 180-181
ylmetyl]-4-(triflometyl)benzensulfonamit
N-[(1-etyl-2-0x0-3,4-dihydroquinolin-6-

2.012 0,89 359 A 202-203
ylhmetyl]-4-metyl-benzensulfonamit
4-metyl-N-[(2-0x0-1-propyl-3,4-

3.012 ) ) 0,94 373 A 153-154
dihydroquinolin-6-yl)metyl]benzensulfonamit
N-[(2-0x0-1-propyl-3,4-dihydroquinolin-6-

3.015 p. P 1 0,99 427 A 138-140
yDmetyl]-4-(triflometyl)benzensulfonamit
N-[(1-etyl-2-0x0-3,4-dihydroquinolin-6-

2.006 0,86 381 A 167-168
yDmetyl]-2,4-diflo-benzensulfonamit
N-[(1-etyl-2-0x0-3,4-dihydroquinolin-6-

2.009 ty 0,85 363 A 190-191
yl)metyl]-4-flo-benzensulfonamit
2-bromo-N-[(1-etyl-2-0x0-3,4-

2.017 ) 10,87 425 A 206-207
dihydroquinolin-6-yl)metyl]benzensulfonamit
N-[(1-etyl-2-0x0-3,4-dihydroquinolin-6-

2.011 ] ) 0,88 359 A 203-206
ylmetyl]-2-metyl-benzensulfonamit
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N-[(1-etyl-2-0x0-3,4-dihydroquinolin-6-

2.014 ] ) 0,93 373 199-200
yhmetyl]-2,4-dimetyl-benzensulfonamit
N-[(1-etyl-2-0x0-3,4-dihydroquinolin-6-

2.001 [(1-ety yered 0,84 346 114-124
yDmetyl]benzensulfonamit
N-[(1-etyl-2-0x0-3,4-dihydroquinolin-6-

2.010 L(1-ety yard 0,85 375 147-150
yl)metyl]-4-metoxy-benzensulfonamit
N-[(1-etyl-2-0x0-3,4-dihydroquinolin-6-

2.007 [(1-ety yered ) 0,84 364 155-163
yl)metyl]-2-flo-benzensulfonamit
4-bromo-N-[(1-etyl-2-0x0-3,4-

2.002 176-183
dihydroquinolin-6-yl)metyl]benzensulfonamit
2,4-diflo-N-[(2-ox0-1-propyl-3,4-

3.006 ‘[(. propy 0,91 395 141-144
dihydroquinolin-6-yl)metyl]benzensulfonamit
2,6-diflo-N-[(2-ox0-1-propyl-3,4-

3.005 ) [(_ propy 0,88 395 182-183
dihydroquinolin-6-yl)metyl]benzensulfonamit
4-flo-N-[(2-0x0-1-propyl-3,4-

3.009 I propy 0,9 377 143-144
dihydroquinolin-6-yl)metyl]benzensulfonamit
2-flo-N-[(2-0x0-1-propyl-3,4-

3.007 ) [ propy>: 0,89 377 155-156
dihydroquinolin-6-yl)metyl]benzensulfonamit
N-[(2-ox0-1-propyl-3,4-dihydroquinolin-6-

3.001 . propy el 0,89 359 159-161
y)metyl]benzensulfonamit
2-metyl-N-[(2-ox0-1-propyl-3,4-

3.011 YR propy 0,93 373 163-165
dihydroquinolin-6-yl)metyl]benzensulfonamit
4-clo-N-[(2-0x0-1-propyl-3,4-

3.004 [(E props 0,95 393 138-139
dihydroquinolin-6-yl)metyl]benzensulfonamit
4-metoxy-N-[(2-oxo0-1-propyl-3,4-

3.010 N propy 0,9 390 143-144
dihydroquinolin-6-yl)metyl]benzensulfonamit
2.4-dimetyl-N-[(2-0x0-1-propyl-3,4-

3.014 L PropY 0,98 388 166-167
dihydroquinolin-6-yl)metyl]benzensulfonamit
2-bromo-N-[(2-ox0-1-propyl-3,4-

3.017 . propy 0,93 439 157-159
dihydroquinolin-6-yl)metyl]benzensulfonamit
4-isopropoxy-N-[(2-0x0-1-propyl-3,4-

3.016 propoxy-N-{( propy 0,99 417 138-139

dihydroquinolin-6-yl)metyl]benzensulfonamit
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4-bromo-N-[(2-0x0-1-propyl-3,4-

3.002 ] 10,96 439 143-145
dihydroquinolin-6-yl)metyl]benzensulfonamit
1-(2-flophenyl)-N-[(2-0x0-1-propyl-3,4-

3.023 ( P ) y.) . propy ) 1,41 391
dihydroquinolin-6-yl)metyl]metansulfonamit
1-(2,4-diflophenyl)-N-[(2-0x0-1-propyl-3,4-

3.025 ( .p ] Y propY 1,44 409
dihydroquinolin-6-yl)metyl]metansulfonamit
1-(2,6-diflophenyl)-N-[(2-0x0-1-propyl-3,4-

3.026 ( .p ) YO propY 1,42 409
dihydroquinolin-6-yl)metyl]metansulfonamit
1-(4-bromo-2-flo-phenyl)-N-[(2-ox0-1-

3.036 propyl-3,4-dihydroquinolin-6- 1,58 469
ylDmetyl]metansulfonamit
1-(2,5-diflophenyl)-N-[(2-0x0-1-propyl-3,4-

3.037 ( 'p ) YN propY 1,43 409
dihydroquinolin-6-yl)metylJmetansulfonamit
1-(2,3-diflophenyl)-N-[(2-0x0-1-propyl-3,4-

3.038 ( ‘p ] YOG propY 1,44 409
dihydroquinolin-6-yl)metyl]metansulfonamit
1-(2-bromo-4-flo-phenyl)-N-[(2-0x0-1-

3.039 propyl-3,4-dihydroquinolin-6- 1,55 469
yl)metyl]metansulfonamit
1-(2-bromo-4-clo-phenyl)-N-[(2-ox0-1-

3.040 propyl-3,4-dihydroquinolin-6- 1,66 485
ylmetyl]metansulfonamit
1-(4-xyanophenyl)-N-[(2-0x0-1-propyl-3,4-

3.041 Y ‘p by propY 1,3 398
dihydroquinolin-6-yl)metyl]metansulfonamit
1-(4-xyano-2-flo-phenyl)-N-[(2-ox0-1-

3.042 propyl-3,4-dihydroquinolin-6- 1,35 416
yl)metyl]metansulfonamit
1-(2-xyanophenyl)-N-[(2-ox0-1-propyl-3,4-

3.043 (2xyanop ny [ PropY 1,31 398
dihydroquinolin-6-yl)metyl]metansulfonamit
1-(2-clo-4-flo-phenyl)-N-[(2-0x0-1-propyl-

3.044 3,4-dihydroquinolin-6- 1,49 425
yhmetyl]metansulfonamit
[-(4-tert-butylpheny!)-N-[(2-ox0-1-propyl-

3.045 yIPRE [ propY 1,77 429

3,4-dihydroquinolin-6-
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yl)metylJmetansulfonamit

N-[(2-0x0-1-propyl-3,4-dihydroquinolin-6-

3.046 yDmetyl]-1-[4- 1,62 457
(triflometoxy)phenyi]metansulfonamit
N-[(2-0x0-1-propyl-3,4-dihydroquinolin-6-

3047 yDmetyl]-1-[4- 1,58 441
(triflometyl)phenyl]metansulfonamit
N-[(2-0x0-1-propyl-3,4-dihydroquinolin-6-

3.033 yDmetyl]-1-[3- 1,57 441
(triflometyl)phenyl]metansulfonamit
1-(4-clophenyl)-N-[(2-ox0-1-propyl-3,4-

3.031 ‘( p. y. [ propY 1,51 407
dihydroquinolin-6-yl)metyl]metansulfonamit
N-[(2-o0x0-1-propyl-3,4-dihydroquinolin-6-

3.050 yDmetyl]-1-[4- 1,7 473
(triflometylsulfanyl)phenyl]metansulfonamit
N-[(2-0ox0-1-propyl-3,4-dihydroquinolin-6-

3.032 yDmetyl]-1-[6-(triflometyl)-3- 1,4 442
pyridyl]metansulfonamit
1-(2-bromophenyl)-N-[(2-oxo0-1-propyl-3.,4-

3.022 .( P ) Y . propY 1,52 451
dihydroquinolin-6-yl)metyl]metansulfonamit
N-[(2-0x0-1-propyl-3,4-dihydroquinolin-6-

3.035 . PropY v 1,45 387
yl)metyl]-2-phenyl-etansulfonamit
1-(3-flophenyl)-N-[(2-0x0-1-propyl-3,4-

3.030 pRem [ PropY 1,41 391
dihydroquinolin-6-yl)metyl]metansulfonamit
1-(2,4-diclophenyl)-N-[(2-0x0-1-propyl-3,4-

3.029 p‘ g . propY 1,64 441
dihydroquinolin-6-yl)metyl]metansulfonamit
1-(3-bromophenyl)-N-[(2-ox0-1-propyl-3,4-

3.049 pReny . propY 1,53 451
dihydroquinolin-6-yl)metyl]metansulfonamit
1-(4-nitrophenyl)-N-[(2-ox0-1-propyl-3,4-

3.028 ( phenyl} M-, PropY ) 1,38 418
dihydroquinolin-6-yl)metyl]metansulfonamit
1-(4-bromophenyl)-N-[(2-ox0-1-propyl-3,4-

3.022 P PropY 1,54 451
dihydroquinolin-6-yl)metyl]metansulfonamit

3.034 metyl 3-[(2-ox0-1-propyl-3,4- | 1,13 369
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dihydroquinolin-6-
yDmetylsulfamoyl]propanoat

N-[(2-ox0-1-propyl-3,4-dihydroquinolin-6-

3.021 ] 1,38 373
yl)metyl]-1-phenyl-metansulfonamit
N-[(2-0x0-1-propyl-3,4-dihydroquinolin-6-

3.019 propY '> 1 1,34 339
yDmetyl]butan-1-sulfonamit
N-[(2-0x0-1-propyl-3,4-dihydroquinolin-6-

3.018 [ propY Y .q 1,15 323
yDmetyl]xyclopropansulfonamit
N-[(1-etyl-2-0x0-3,4-dihydroquinolin-6-

2.023 L(1-ety yered ) 1,29 377
yl)metyl]-1-(2-flophenyl)metansulfonamit
1-(2,4-diflophenyl)-N-[(1-etyl-2-0x0-3,4-

2.025 ) phenyD-N-I(1-ety 1,33 395
dihydroquinolin-6-yl)metyl]metansulfonamit
1-(2,6-diflophenyl)-N-[(1-etyl-2-0x0-3,4-

2.026 preny 1,31 395
dihydroquinolin-6-yl)metyl]metansulfonamit
1-(4-bromo-2-flo-phenyl)-N-[(1-etyl-2-oxo0-

2.036 3,4-dihydroquinolin-6- 1,47 455
yl)metyl]metansulfonamit
1-(2,5-diflophenyl)-N-[{1-etyl-2-0x0-3,4-

2037 | opRETEY 132|395
dihydroquinolin-6-yl)metyljmetansuifonamit
1-(2,3-diflophenyl)-N-[(1-etyl-2-0x0-3,4-

2.038 .( ‘p ) Y2ty ) 1,33 395
dihydroquinolin-6-yl)metyl]metansulfonamit
1-(2-bromo-4-flo-phenyl)-N-[(1-etyl-2-ox0-

2.039 3,4-dihydroquinolin-6- 1,57 455
yl)metyl]metansulfonamit
1-(2-bromo-4-clo-phenyl)-N-[(1-etyl-2-oxo-

2.040 3,4-dihydroquinolin-6- 1,56 471
yDmetyl]metansulfonamit
1-(2-xyanophenyl)-N-[(1-etyl-2-0x0-3,4-

2.041 ‘( yanophenyl-N-A(1-ety 1,2 384
dihydroquinolin-6-yl)metyl]metansulfonamit
1-(2-clo-4-flo-phenyl)-N-[(1-etyl-2-0x0-3,4-

2.042 _ P (1-ety ) 1,39 411
dihydroquinolin-6-yl)metyl]metansulfonamit
1-(4-tert-butylphenyl)-N-[(1-etyl-2-0x0-3,4-

2.045 IRy [(-ety 1,68 415

dihydroquinolin-6-yl)metyl]metansulfonamit
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N-[(1-etyl-2-0x0-3,4-dihydroquinolin-6-

2.046 | yhmetyl]-1-[4- 1,53 443
(triflometoxy)phenyl]metansulfonamit
N-[(1-etyl-2-0x0-3,4-dihydroquinolin-6-

2.047 yDmetyl]-1-[4- 1,49 427
(triflometyl)phenylmetansulfonamit
N-[(1-etyl-2-0x0-3,4-dihydroquinolin-6-

2.033 yDmetyl]-1-[3- 1,48 427
(triflometyl)phenyl]metansulfonamit
1-(4-clophenyl)-N-[(1-etyl-2-0x0-3,4-

2.031 .( p. y. L(1-ety 1,41 393
dihydroquinolin-6-yl)metyl]metansulfonamit
N-[(1-etyl-2-0x0-3,4-dihydroquinolin-6-

2.032 ylmetyl]-1-[6-(triflometyl)-3- 1,29 428
pyridyllmetansulfonamit
1-(2-bromophenyl)-N-[(1-etyl-2-0x0-3,4-

2.048 ( ‘p ‘ Y L(1-ety 1,41 437
dihydroquinolin-6-yl)metyl]metansulfonamit
N-[(1-etyl-2-0x0-3,4-dihydroquinolin-6-

2.035 v a 1,34 373
yl)metyli}-2-phenyl-etansulfonamit
N-[(1-etyl-2-0x0-3,4-dihydroquinolin-6-

2.030 _ 1,3 377
yhmetyl]-1-(3-flophenyl)metansuifonamit
1-(2,4-diclophenyl)-N-[(1-etyl-2-0x0-3,4-

2.029 ( ﬁp YONA( ety _ 1,54 427
dihydroquinolin-6-yl)metyl]metansulfonamit
1-(3-bromophenyl)-N-[(1-etyl-2-ox0-3,4-

2.049 ( preny L(1-ety 1,43 437
dihydroquinolin-6-yl)metyl]metansulfonamit
1-(4-bromophenyl)-N-[(1-etyl-2-0x0-3,4-

2.022 P ) 1,44 437
dihydroquinolin-6-yl)metyl]metansulfonamit
metyl 3-[(1-etyl-2-0x0-3,4-dihydroquinolin-6-

2.034 v 1 1,01 355
ylmetylsulfamoyl]propanoat
N-[(1-etyl-2-0x0-3,4-dihydroquinolin-6-

2.021 [(1-et yered 1,27 359
ylhmetyl]-1-phenyl-metansulfonamit
N-[(1-etyl-2-0x0-3,4-dihydroquinolin-6-

2.019 1,22 325
yl)metyl]butan-1-sulfonamit

3.027 1-(4-xyclopropylphenyl)-N-[(2-oxo-1-propyl- | 1,7 413
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3,4-dihydroquinolin-6-

yl)metyl]metansulfonamit

2.027

1-(4-xyclopropylphenyl)-N-[(1-etyl-2-ox0-
3,4-dihydroquinolin-6-

yl)metyl]metansulfonamit

1,6

3.051

(E)-N-[(2-0ox0-1-propyl-3,4-dihydroquinolin-
6-yl)metyl]-2-phenyl-etensulfonamit

0,94

165-168

3.053

(E)-2-(4-clophenyl)-N-[(2-0x0-1-propyl-3,4-
dihydroquinolin-6-yl)metyl]etensulfonamit

1,00

419

153-154

3.056

(E)-2-(2-flophenyl)-N-[(2-0x0-1-propyl-3,4-
dihydroquinolin-6-yl)metyl]etensulfonamit

0,95

2.051

(E)-N-[(1-etyl-2-ox0-3,4-dihydroquinolin-6-
ylmetyl]-2-phenyl-etensulfonamit

0,88

134-137

3.060

(E)-N-[(2-0x0-1-propyl-6-

quinolyl)metyl]prop-1-en-1-sulfonamit

0,83

95-99

3.020

4,4 4-triflo-N-[(2-0x0-1-propyl-3,4-
dihydroquinolin-6-yl)metyl]butan-1-

suifonamit

0,90

5-metyl-N-[(2-0x0-1-propyl-3,4-
dihydroquinoiin-6-yi)metyljthiophen-2-

sulfonamit

0,95

151-154

2.059

(E)-N-[(1-etyl-2-ox0-3,4-dihydroquinolin-6-
ylmetyl]-2-(p-tolyl)etensulfonamit

151-153

2.062

N-[(1-etyl-2-ox0-3,4-dihydroquinolin-6-

yl)metyl]propan-1-sulfonamit

0,8

1-metyl-N-[(2-0x0-1-propyl-3.4-
dihydroquinolin-6-yl)metyl]imidazol-4-

sulfonamit

0,73

168-171

2.063

N-[(1-etyl-2-0x0-3,4-dihydroquinolin-6-

ylmetyl]-1-metyl-imidazol-4-sulfonamit

165-167

2.064

2,5-diclo-N-[(1-etyl-2-0x0-3,4-
dihydroquinolin-6-yl)metyl]thiophen-3-

sulfonamit

0,94
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N-[(1-etyl-2-0x0-3,4-dihydroquinolin-6-

2.018
ymetyl]xyclopropansulfonamit 0,75 309 104-106
3059 (E)-N-[(2-0x0-1-propyl-3,4-dihydroquinolin-
J.
6-yl)metyl]-2-(p-tolyl)etensulfonamit 0,97 399 172-174
(E)-2-(4-bromophenyl)-N-[(2-ox0-1-propyl-
3.052 3,4-dihydroquinolin-6-
yl)metyl]etensulfonamit 1,01 465 150-152
3066 (E)-N-[(2-0x0-1-propyl-3,4-dihydroquinolin-
3.
6-yl)metyl]but-2-en-1-sulfonamit 0,38 337
5 060 (E)-N-[(1-etyl-2-0x0-3,4-dihydroquinolin-6-
- yl)metyl]prop-1-en-1-sulfonamit 0,78 309
3 062 N-[(2-0x0-1-propyl-3,4-dihydroquinolin-6-
J.
yl)metyl]propan-1-sulfonamit 0,85 325
5 067 N-[(1-etyl-2-0x0-3,4-dihydroquinolin-6-
' yDmetyl]-3,3,3-triflo-propan-1-sulfonamit 0,86 365
3,3,3-triflo-N-[(2-0x0-1-propyl-3,4-
3.067 dihydroquinolin-6-yl)metyl|propan-1-
sulfonamit 0,91 379 132-135
N-[(1-etyl-2-0ox0-3,4-dihydroguinolin-6-
5 068 [(1-ety ydrog
yDmetyl]thiophen-3-sulfonamit 0,85 351 128-131
3 068 N-[(2-0x0-1-propyl-3,4-dihydroquinolin-6-
J.
yhmetyl]thiophen-3-sulfonamit 0,88 365 150-154
5 052 (E)-2-(4-bromophenyl)-N-[(1-etyl-2-ox0-3,4-
Ud
dihydroquinolin-6-yl)metyl]etensulfonamit 0,96 451 119-124
5 069 (E)-2-(3-clophenyl)-N-[(1-etyl-2-0x0-3,4-
‘ dihydroquinolin-6-yl)metyl]etensulfonamit 0,93 405 149-151
5 090 N-[(1-etyl-2-0x0-3,4-dihydroquinolin-6-
o ylhmetyl]-4,4,4-triflo-butan-1-sulfonamit 0,85 379
5 070 (E)-2-(3-bromophenyl)-N-[(1-etyl-2-0x0-3,4-
“ dihydroquinolin-6-yl)metyl]etensulfonamit 0,97 451 144-147
3 060 (E)-2-(3-clophenyl)-N-[(2-ox0- i -propy!-3,4-
3.
dihydroquinolin-6-ylymetyl]etensulfonamit 0,98 419 129-133
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(E)-2-(3-bromophenyl)-N-[(2-0x0-1-propyl-

3.070 3,4-dihydroquinolin-6-
yDmetyl]etensulfonamit 1,00 465 148-153
3060 (E)-N-[(2-0x0-1-propyl-3,4-dihydroquinolin-
° 6-yl)metyl]prop-1-en-1-sulfonamit 0,84 323 95-99
4,4,4-triflo-N-[(2-oxo0-1-propyi-3,4-
3.020 dihydroquinolin-6-yl)metyl]butan-1-
sulfonamit 0,91 393
3 056 (E)-2-(2-flophenyl)-N-[(2-ox0-1-propyl-3,4-
J.
dihydroquinolin-6-yl)metyl]etensulfonamit 0,95 403 169-173
5051 (E)-N-[(1-etyl-2-0x0-3,4-dihydroquinolin-6-
. yl)metyl]-2-phenyl-etensulfonamit 0,87 371 134-137
5 061 N-[(1-etyl-2-0x0-3,4-dihydroquinolin-6-
‘ ylmetyl]-5-metyl-thiophen-2-sulfonamit 0,87 365 149-152
2,5-diclo-N-[(2-ox0-1-propyl-3,4-
3.064 dihydroquinolin-6-yl)metyl]thiophen-3-
sulfonamit 1,00 433 131-134
3071 N-[(2-ox0-1-propyl-3,4-dihydroquinolin-6-
3.
yDmetyl]prop-2-en-1-sulfonamit 0,80 323
16.001 | N-[(1-etyl-4,8-dimetyl-2-0x0-3,4-
dihydroquinolin-6-yl)metyl]benzensulfonamit | 0,93 373
9.001 N-[[2-0x0-1-(3-pyridyl)-3,4-dihydroquinolin-
6-yl]metyl]benzensulfonamit 0,78 394
8.001 N-[(2-0x0-1-phenyl-3,4-dihydroquinolin-6-
ymetyl]benzensulfonamit 0,91 393
8.006 2,4-diflo-N-[(2-0x0-1-phenyl-3,4-
dihydroquinolin-6-yl)metyl]benzensulfonamit | 0,94 429
7.009 4-flo-N-[(2-0x0-1-propy!-6-
quinolyl)metyl]benzensulfonamit 0,86 376
7.001 2,4-diflo-N-[(2-0x0o-1-propyl-6-
quinolyl)metyl]benzensulfonamit 0,85 357
7.006 2,4-diflo-N-[(2-ox0-1-propyl-6-
quinolyl)metyl]benzensulfonamit 0,88 393
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13.006 | 2,4-diflo-N-[[1-(2-metoxyetyl)-2-0x0-3,4-
dihydroquinolin-6-ylJmetyl]benzensulfonamit | 0,86 411
13.001 | N-[[1-(2-metoxyetyl)-2-0x0-3,4-
dihydroquinolin-6-yl|metyl]benzensulfonamit | 0,83 375
5.006 N-[(1-alyl-2-0x0-3,4-dihydroquinolin-6-
ylmetyl]-2,4-diflo-benzensulfonamit 0,9 393
5.001 N-[(1-alyl-2-0x0-3,4-dihydroquinolin-6-
yl)metyl]benzensulfonamit 0,88 357
11.006 | 2,4-diflo-N-[[2-0x0-1-(2,2,2-trifloetyl)-3,4-
dihydroquinolin-6-yl]metyl]benzensulfonamit | 0,94 435
11.001 | N-[[2-0ox0-1-(2,2,2-trifloetyl)-3,4-
dihydroquinolin-6-ylJmetyl]benzensulfonamit | 0,92 399
10.006 | N-[[1-(xyclopropylmetyl)-2-ox0-3,4-
dihydroquinolin-6-yl]metyl]-2,4-diflo-
benzensulfonamit 0,94 407
10.001 | N-[[1-(xyclopropylmetyl)-2-0x0-3,4-
dihydroquinolin-6-yl]metyl]benzensulfonamit | 0,92 371
22.001 | N-[(1-etyl-8-flo-4-metyl-2-ox0-3,4-
dihydroquinolin-6-yl)metyl]benzensulfonamit | 0,91 377
3.073 5-clo-N-[(2-ox0-1-propyl-3,4-
dihydroquinolin-6-yl)metyl]thiophen-2- 144
sulfonamit 0,97 399 147
3.072 N-[(2-0ox0-1-propyl-3,4-dihydroquinolin-6- 151
ylmetyl]thiophen-2-sulfonamit 0,88 365 153
17.001 | N-[(8-flo-2-ox0-1-propyl-3,4-
dihydroquinolin-6-yl)metyl]benzensulfonamit | 0,93 377
3.074 N-[(2-oxo0-1-propyl-3,4-dihydroquinolin-6- 176
yl)metyl]naphtalen-1-sulfonamit 0,96 409 179
3.075 N-[(2-0x0-1-propyl-3,4-dihydroquinolin-6- 169
yl)metyl]naphtalen-2-sulfonamit 0,96 409 173
14.006 | 2.4-diflo-N-[1-(2-ox0-1-propyl-3,4-
dihydroquinolin-6-yDetyl]benzensulfonamit 0,95 409
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14.009

4-flo-N-[1-(2-0x0-1-propyl-3,4-
dihydroquinolin-6-yl)etyl]benzensulfonamit

0,94

14.001

N-[1-(2-0x0-1-propyl-3,4-dihydroquinolin-6-
yl)etyl]benzensulfonamit

0,93

15.006

2,4-diflo-N-[1-(2-0x0-1-propyl-3,4-
dihydroquinolin-6-
ylxyclopropyl]benzensulfonamit

0,96

421

15.009

4-flo-N-[1-(2-0x0-1-propyl-3,4-
dihydroquinolin-6-
yhxyclopropyl]benzensulfonamit

0,95

15.001

N-[1-(2-oxo0-1-propyl-3,4-dihydroquinolin-6-

ylxyclopropyl]benzensulfonamit

20.006

N-[(1-etyl-4-metyl-2-0x0-3,4-
dihydroquinolin-6-yl)metyl]-2,4-diflo-

benzensulfonamit

0,95

20.001

N-[(1-etyl-4-metyl-2-0x0-3,4-
dihydroquinolin-6-yl)metyl]benzensulfonamit

23.001

N-[T4-metyl-2-0x0-1-(2,2,2-trifloetyl)-3,4-
LE \ 4945 S

T

dihydroquinolin-6-yljmetyljbenzensulfonamit

23.006

2,4-diflo-N-[[4-metyi-2-0x0-1-(2,2,2-
trifloetyl)-3,4-dihydroquinolin-6-

yl]metyl]benzensulfonamit

0,97

449

24.001

N-[[1-(xyclopropylmetyl)-4-metyl-2-0x0-3,4-

dihydroquinolin-6-yl]metyl]benzensulfonamit

0,96

24.006

N-[[1-(xyclopropylmetyl)-4-metyl-2-ox0-3,4-
dihydroquinolin-6-yl]metyl]-2,4-diflo-

benzensulfonamit

0,98

421

25.001

N-[(1-alyl-4-metyl-2-ox0-3,4-

dihydroquinolin-6-yl)metyl]benzensulfonamit

0,92

25.006

N-[(1-alyl-4-metyl-2-ox0-3,4-
dihydroquinolin-6-yl)metyl]-2,4-diflo-

benzensulfonamit

407

26.001

N-[(7-flo-2-ox0-1-propyl-3,4-

377
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dihydroquinolin-6-yl)metyl]benzensulfonamit

27.001 | N-[(5-flo-2-0ox0-1-propyl-3,4-

) 0,92 377 A
dihydroquinolin-6-yl)metyl]benzensulfonamit

Phuong phap - A:

Phd dugc ghi trén héi phd ké cta hang Waters (Khdi phd ké tir cuc don SQD
hodc ZQ) duoc trang bi nguén phun dién t&r (P9 phén cuc: ion duwong hodc 4m, Mao
dan: 3,00 kV, Khoang gi4 tri nén: 30-60V, Bo chiét: 2,00V, Nhiét do ngudn: 150°C,
Nhiét dd khir solvat hoa: 350°C, Dong khi hinh nén: 0 I/gi¢, Luu luong khi khtr solvat
hoa: 650 V/gidy, Khoang khéi lwong: tir 100 dén 900Da) va Acquity UPLC clia hdng
Waters: Bom hai ky, khoang c6t dugc gia nhi¢t va méy do tia diot. Bo tiét luu dung
moi, bom hai ky, khoang cdt dugc gia nhiét va may do tia diot. Cot: Waters UPLC
HSS T3, 1,8um, 30 x 2,1mm, Nhiét do: 60 °C, Khoang budc séng DAD (nm): tir 210
dén 500, Gradien dung méi: A = nuée + MeOH 5% + HCOOH 0,05 %, B= Axetonitril
+ HCOOH 0,05 %: gradien: gradien: 0 phut 0% B, 100%A; 1,2-1,5 phut 100% B; Luu
lugng (ml/phut) 0,85

Phuong phap - B:

Phé duoc ghi trén Khéi phd ké cta hiang Waters SQD 2 duogc trang bi ngudn
phun dién tr (B¢ phéin cuc: ion duwong, Mao dan: 3,5kV, Khoang gia tri noén: 30V, Bo
chiét: 3,00V, Nhiét d6 ngudn: 150°C, Nhiét do khir solvat hoa: 400°C, Dong khi hinh
nén: 60 1/gio, Luu luong khi khir solvat hoa: 700 1/gio, Khoang khéi lugng: tir 140 dén
800Da) va Acquity UPLC cua hang Waters: Bom hai ky, khoang ¢t duoc gia nhiét va
may do tia diot. Bo tiét luu dung mbi, bom hai ky, khoang ¢t duge gia nhiét va mdy
do tia diot. Cot: Waters UPLC HSS T3, 1,8 micromet, 30 x 2,Imm, Nhiét do: 60°C,
Khodang budc song DAD (nm): tir 210 dén 400, Gradien dung méi: A = nudc + MeOH
5% + HCOOH 0,1%, B= Axetonitril + HCOOH 0,1%; gradien: 0 phut 100% A; 2,5
phut 100% B ; 2,8 phut 100% B; 3,0 phat 100% A; Luu luong (ml/phat) 0,75.

Vi du thwe hién sang ché
Cac vi du sinh hoc

A) Viéc str dung nugce giam di ¢ cay dau tuong
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Thir nghiém anh hudng cta céc hop chit dén viée 1am giam st dung nude & ciy
nhu sau. Hoa tan mdi hop chat trong hop phan chét ¢b nhii héa dige (EC) tréng, sau
d6 pha lodng dén ndng d6 mong mubn biang nude chira chit hoat dong bé mit bd sung
(EXTRAVON 1g/20 lit). Cac hop chit nay duge ding bang cach phun vao 14 ciy dau
trong 12 ngay tudi (gibng S20-G7) duogc sinh truéng trong budng sinh truéng ciy
trong mdi truomg duge kiém soat. Panh gia viée sir dung nudc & cdy trong ngdy bing
cach can nhiéu 1an cdc chau trong d6 cdy duogc sinh truéng trude va sau khi dung hop
chét tai cac thoi diém da néu (duoc biéu thi bang ngay sau khi ding (DAA)). St dung
s6 liéu vé viée st dung nude true khi ding dé hiéu chinh su khac biét bat ky vé viéc
str dung nudce xay ra do cac tdc dong khong phai do viée xtr ly (vi du do su khac biét
vé kich thuéc cay). Gia tri su dung nude chua duge bién dbi duoc cho qua phéan tich
hiép phuong sai, hiéu chinh tdc dung cta viéc xtr ly va st dung viéc sir dung nudc

duong co s 1 ngay trude khi dung lam dong tham so.

Céc két qua duoc biéu thi so véi xtr Iy ddi chimg am (hop phan EC pha lodng

khong c6 hoat chit nhung c6 EXTRAVON 1g/20 lit).

Viéc dung hoa chat (0 DAA) dién ra khoang tir 08:00 dén 09:30 sang. WU duoc

do trong ngay (sur chiéu sang budng sinh trudng 1a tir 06:00 dén 20:00) & cac thoi diém
nay: 0 DAA sang (10:30-12:50), 0 DAA chiéu (14:00-19:50), 1 DAA sang (7:30-
12:50), 1 DAA chidu (14:00-19:50), 2 DAA sang (07:30-12:50) va 2 DAA chiéu
(14:00-19:50). Tinh WU tdng liiy tich (0-2,5 DAA) bing cach tinh tong s6 liéu WU
néu trén.
Béang B1: Su ting hodc giam theo ti Ié phin trim ctia viéc sir dung nuéc (WU) trong
ngay cua cac cdy dau tuong duoc phun hop chét da néu & nong do 500 uM so véi xir
Iy dbi chimg &m (vi du 0 = gidng véi déi ching am; -8,5 = su giam st dung nuée -
8,5% so vai xtr Iy ddi chimg am).

Gia tri WU trung binh ctia 6 chau (mdi chau 3 cdy) cho mdi xtt Iy dugc trinh bay.

%WU
: 0 DAA|ODAA |IDAA |IDAA |2DAA |2DAA Tong cong
Hop char M tr 0 dén 2,5
A
" A o AM M DAA
P6i  chimg  khéng | 0 0 0 0 0 0 0
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duoc xu ly

3.005 -37,5 32,9 -24,9 -21,9 -12,9 -12,0 -21,9
2.010 -15,2 -5,7 -2,6 -1,7 -3,6 2,4 -4,3

3.016 -3,6 -5,8 -1,3 -0,5 -1,1 0 -1,2

3.012 -43,9 -17,8 -1,8 2,1 1,7 3,0 -5,8

2.001 -35,3 -343 -29,1 -28,1 -19,6 -143 25,7
3.001 -15,0 -13,1 -9,9 -6,7 -7,2 -5,8 -8,8

3.007 -16,1 -14,1 -12,7 -9,7 -7,7 -7,6 -10,8
3.006 -36,5 -35,8 -28.3 -24,2 -17,8 -14,9 -24,5
3.009 -17,5 -14,9 -9,4 -6,4 -5,5 42 -8,5

3.011 -3,6 -4,0 -3,6 2,3 -3,6 -2,4 -3,0

3.010 -28 -12,5 -3,0 -1,0 -2,1 -1,7 -5,7

2.007 -14,1 -9,5 -7,3 -6,6 -8,8 -5,7 -8,1

2.009 -5,3 -3,0 -2,0 -1,2 -3,1 -1,0 -2,3

2.006 -23,4 -17,6 -13,8 -13,0 -10,4 7,3 -13,2
2.014 -2,8 -0,7 -0,2 -0,9 -0,9 -1,7 -1,1

3.002 -22,5 -20,6 -13,7 -9,4 -6,7 -4,7 -114
2.002 -10,4 -8,5 -6,5 -4,0 -5,6 -4,2 -5.,8

2.068 -27,0 22,4 -18,1 -14,7 -11,6 -7,5 -15,3
3.068 -46,0 -46,5 -39.3 -31,6 223 -15,3 -31,6
3.060 -7,9 -4.,6 -5,8 -2,6 -5,4 2,7 -4,6

3.063 -9,3 -4,7 -5,1 -39 -6,6 -5,0 -5,5

3.064 -34,7 -29.8 23,3 -21,3 -17,2 -13,5 22,2
2.061 -50,4 -38,6 -7,9 22 -0,5 -1,2 -13,7
3.061 -47,8 22,2 +1 +3,4 +1,6 1,2 -13,7
3.020 -19,3 -12,3 -10,1 -5,5 -7,4 4,2 -8,5

3.067 -28.4 24,3 -19.3 -17,2 -13,3 -9,5 -17,2
3.074 -8,6 -3 0 +1 -1.5 0 -4

3.075 -10,8 -5,8 2,1 -0,6 -2,1 -2 3,3

15.001 -27.4 -24.2 -14.9 -13,9 -9,5 -7,2 -15,1
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15.006

17.001

20.001

3.072

3.073

22.001

5.001

5.006

7.001

7.006

7.009

10.001

-14,9

10.006

-16,9

11.001

-26,9

11.006

16,4

13.001

13.006

-10,1

16.001

-48,1

24.001

-42,8

23.001

-40,8

25.001

-39,6

-38,1

Céc két qua cho thiy ring cac cdy ddu tuong duge xir ly bang hop chét theo

sang ché sir dung it nude hon so v6i cdy khong duoc xu ly.

Bang B2: Sy tang hoac giam theo ti 1€ phan tram cua viée st dung nude (WU) trong
ngdy cua cdy diu tuong dugc phun hop chat da néu o ty 1& dd néu so voi xuit ly doi
chimg am (vidu 0 = gidng v6i dbi chimg am; -8,5 = su giam st dung nudc -8,5% so

véi xtr ly doi chimg am).

bay.

Gi4 tri WU trung binh ctia 6 chau (mdi chiu 3 cdy) cho mdi xu ly duoc trinh
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%WU
Téng
, 0 DAA | ODAA IDAA | IDAA 2DAA |2DAA | cong tir 0
Hop chit Ty 16 . .
AM PM AM PM AM PM dén 25
DAA
Quinabactin 0,3 0,3 0,2 0,1 0,9 13 0,7
2.001 31,25uM | -0,7 1.4 1,8 0,9 2.7 1,5 1,7
3.001 4.4 7.7 6,9 5.4 5.8 272 5,7
Quinabactin 153 5,7 1,8 2,9 2.4 1,1 0,5
2.001 125uM  [-104  |-11,5 -10,1 -10,9 1,7 [-10,1 0 [-11,1
3.001 237|237 15,7 |-153 93 6,3 14,8
Quinabactin 420 |-412 2186 |-10,8 3,8 2.9 -16,9
2.001 500uM | -412  |-43.4 363 |-332 242|195 |-31.8
3.001 446 |-455 364 |-333 214 [-151 |31,

Céc két qua cho thdy ring cic cay trong duoc xir 1y bing hop chét theo sang
ché st dung it nude hon so v6i cac cdy trong dugce xir ly bing hop chat ddi ching

quinabactin.
B) Viéc sir dung nudc giam di ¢ cay ngd

Thir nghiém anh hudng cta cac hop chét dén viéc lam giam st dung nudce & cay
nhu sau. Cac hop chét duge ding bang cach phun vao 14 ciy ngd 12 ngay tudi (gidng
NK OCTET) duoc sinh truéng trong budng sinh truéng ciy trong mdi trudng dugc
kiém soat. TAt ca cac hop chit déu dugc ding bang cach sir dung hop phén chat c6 nhii
héa duge (EC) da duoce pha lodng dén nong d6 mong mudn bang nudce chira metyl este
hat cdy cai dau bo trg 0,4%. Déanh gia viéc str dung nuée & cly trong ngdy bing cach
can nhiéu 14n cac chéu trong d6 cay dugc sinh trudng trude va sau khi dang hop chét
tai cac thoi diém da néu (dugc biéu thi bing ngay sau khi ding (DAA)). Str dung sb
lieu vé viée stt dung nude trude khi dung dé hiéu chinh su khac biét bat ky vé viéce sir
dung nude xay ra do cac tac dong khong phai do viée xtr ly (vi du do su khac biét vé
kich thudc cdy). Gia tri sir dung nu¢ce chua duoc bién doi dugc cho qua phén tich hiép
phuong sai, hiéu chinh tac dung cta viéc xtr Iy va st dung viéc st dung nude duong

co s& 1 ngay trude khi dung lam dong tham sb.
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Viéc dung hoa chit (0 DAA) dién ra khoang tir 08:00 dén 09:30 séng. WU dugc

do trong ngay (su chiéu sang budng sinh truong 14 tir 06:00 dén 20:00) & cac thoi diém
nay: 0 DAA sang (10:30-12:50), 0 DAA chiéu (14:00-19:50), 1 DAA sang (7:30-
12:50), 1 DAA chidu (14:00-19:50), 2 DAA sang (07:30-12:50) va 2 DAA chiéu
(14:00-19:50). Tinh WU tdng lity tich (0-2,5 DAA) bang cach tinh tong sd liéu WU
néu trén.
Bang B3: Su ting hodc giam theo ti 1€ phan trim ctia viéc str dung nuée (WU) trong
ngay cua cac cay ngd dugc phun hop chét d3 néu & ndng d6 500uM so véi xir Iy d6i
ching am (vi du 0 = giéng véi doi chimg am; -8,5 = su gidm su dung nudce -8,5% so
v6i xtr Iy ddi chimg am).

Gia tri WU trung binh cta 6 chau (mdi chiu 3 cdy) cho mdi xir Iy duoc trinh bay.

%WU
’ 0 DAA|ODAA |IDAA |IDAA |2DAA |2DAA Tong oong

Hop chat AM ou M ou M ou tr 0 dén 2,5
! DAA

Déi chimg khong 0

P 0 0 0 0 0 0

2.002 -10,8 3,6 3.2 3,9 1,2 -1,7 3.2

2.006 -12,5 -6,7 -6,5 5,5 3,0 3,2 .54

2.015 -8,9 34 -4,0 2,6 -1,9 -1,0 2,9

2.051 -13,2 8,5 -10,7 -8,6 -8,7 -6,5 -9,1

2.068 -16,6 -15,1 12,9 11,4 9,2 9,1 11,8

2.069 -6,5 3,5 3,3 3,7 2,1 -1,9 3.2

2.070 -8,1 4,1 -6,1 5,5 -4,8 3,8 -5,0

3.002 -16,3 -12,2 -13,4 -10,5 -9,5 -7,0 -10,9

3.004 17,3 -12,5 14,1 12,9 11,8 -10,7 -12,8

3.005 -16,2 -10,5 9,2 7,9 5.4 55,3 -8,2

3.006 -18,0 -14,1 -12,6 -10,2 -6,6 -5,7 -10,3

3.007 -16,0 -12,0 11,4 9,5 -6,6 -5,9 9.4

3.009 -16,9 -13,9 13,2 11,9 29,0 -8,2 11,6

3.010 -14,4 8,3 -6,3 54 2,5 2,2 -5,5




3.017 -5,8 -3,1 -3,1 -2,5 -1,8 -2,1 2,7
3.020 -19,2 -13,7 -14,8 -12,1 -11,5 -8,5 -12,7
3.051 -11,2 -6,4 -8,1 -5,5 -5,4 -4,3 -6,2
3.052 -9,6 -4,6 -4,5 -4,5 2,2 2,5 -4,1
3.053 -8,0 -3,7 -4,1 -3,6 -2,9 -2,4 -3,6
3.056 -8,4 2,7 -5,6 -4,4 -4,7 -3,2 -4,6
3.060 -14,8 -10,0 -10,6 -84 -8,2 -6,4 -9,3
3.062 -17,8 -13,0 -13,0 -9,8 -8,1 -6,3 -10,5
3.063 -8,4 -3,1 -3,0 -1,0 -1,5 +2 -1,4
3.064 -12,6 -14,2 -11,6 -9,9 -5,6 -4,7 -9,3
2.061 -18,8 -10,8 -7,5 -2,8 -1,6 -0,8 -6,2
3.061 -20,8 -19,1 -9,5 -7,5 -2,8 -3,9 -9
3.066 -10,8 -7,1 -7,1 -6,8 -4,7 -5,5 -6,4
3.067 -14,7 -10,7 -12,1 -11,5 -9.9 -10,1 -11,1
3.068 -25,5 -24.9 -15,8 -13,1 -8,9 -9.4 -14,8
3.069 -8,1 -4,1 -6,1 -5,5 -4,8 -3,8 -5,0
3.071 -11,2 -6,5 -4,5 -4,7 -3,5 -2,4 -4,9
3.075 -9,8 -7,9 -8,2 -6,4 -4.9 -3,3 -6,3
15.001 -8,2 -6,5 -6,5 -3,5 -2,8 -1,8 -4,3
15.006 -10,2 -3 -1,4 0,1 1,7 11 -1,2
15.009 -10,7 -7,8 -8,7 -5,8 -5,4 -5,7 -7,1
20.001 -21,7 -18,3 -19,2 -10,3 -8,1 -5,5 -12,9
20.006 -15,5 -14,5 -13,2 -7 -5,7 -4,3 -9,4

sir dung it nudc hon so voi cdy khong duoce xu ly.
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YEU CAU BAO HO

1. Hop chit c6 cong thirc (1)

Rz R8 R4 R50
A\Y

M

trong do:

R1 duogc chon tir nhom gém c6 C;-Cy alkyl, Cy-C; haloalkyl, C5-Cs xycloalkyl-C,-C;
alkyl, C5-C; alkenyl, C5-C; alkynyl, aryl-C,-C; alkyl, (heteroxyclyl c¢6 3-6 canh)-C,-C,
alkyl, phenyl, C;-Cs xycloalkyl va heteroxyclyl ¢6 4-6 canh, mdi nhém ndy tiy y duogc
thé bang tir mot dén ba Rx;

R2 duoc chon tir nhom gém c6 hydro, xyano, Cy-C, alkyl, C-C, alkoxy, C;-C,
haloalkyl, C;-C,4 haloalkoxy va C;-C4 xycloalkyl;

R3, R7 va R8 doc 1ap dugce chon tir nhém gf?)m c6 hydro, halogen, xyano, C-C, alkyl,
C,-C4 alkenyl, C,-C4 alkynyl, C,-Cy4 alkoxy, C;-C4 haloalkyl, C,-C, haloalkoxy va Cs-
C,4 xycloalkyl;

R4 va R5 doc 1ap dugce chon tor nhdm gém co6 hydro, C,-C, alkyl, C;-C4 haloalkyl va
C5-Cy4 xycloalkyl;

hodc R4 va R3, cing véi nguyén tr hodc cac nguyén tr ma chung duoc gin truc tiép
v6i, co thé tao thanh C5-C,4 xycloalkyl hodc C, heteroxyclyl;

R6 dugce chon tir nhém gé)m c6 hydro, C-C, alkyl, C5-C, alkenyl, C;-C, alkynyl, va
C,-C5 alkoxy-C-Cy-alkyl;

L duoc chon tr nhém gém c6 lién két, mach -C;-Cy- alkyl théng, mach -C,-Cy- alkenyl
thing, mach -C,-Cy- alkynyl thing, mach -C,-C,- alkoxy thing qua d6 nguyén tir oxy
duoc gin voi A, mach -amino-C,-Cy-alkyl- thing qua d6 nguyén tir nito duoc gin véi
A, va mach C,-C,alkyl-oxy-C,-C,alkyl thing, m&i nhém nay tuy y dugc thé bang tir
mot dén ba halogen, xyano, C,-C, alkyl, C,-C, haloalkyl hodc C,;-Cy4 alkoxy;

A 1a hydro, C,-C; alkyl, C;-Cs xycloalkyl, heteroxyclyl hodc aryl c6 3-10 canh, mdi

nhom nay tuy y duoc thé bang tir mot dén ba Ry;
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Rx, doc 14p voi nhau, duge chon tir nhom gém c6 halogen, xyano, C;-C, alkyl, C;-Cy4
haloalkyl, C;-C4; alkoxy, C;-C4 haloalkoxy, C;-C, alkylcacbonyl, C;-C4
alkoxycacbonyl, axit cacboxylic, aminocacbonyl, C;-C; aminocacbonyl va C;-Cy4
xycloalkyl;

Ry, doc lap vdi nhau, duoc chon tir nhém gé)m c6 halogen, xyano, nitro, C{-C4 alkyl,
C,-C4 alkoxy, C;-C; haloalkyl, C,-C4 haloalkyloxy, C;-C4 alkylsulfanyl, C;-C,4
haloalkylsulfanyl, C;-C4 alkylsulfinyl, C;-C4 haloalkylsulfinyl, C;-C4 alkylsulfonyl,
C,-C4 haloalkylsulfonyl, C;-C,4 alkylcacbonyl, C;-C4 alkoxycacbonyl, axit cacboxylic,
aminocacbonyl, C;-C; aminocacbonyl va Cs-C4 xycloalkyl, xycloalkyl nay khong

duoc thé hoic duoc thé béng mot hoac nhiéu Rz;
Rz dbc 1ap duoc chon tir nhom gém c6 halogen, C,-Cy-alkyl va C;-C,-haloalkyl;

trong d6 A khong phai 14 butyl khi R4 hodc R5 1a metyl;
va trong d6 R1 khong phai 1a metyl khi mdi R2, R3, R4, RS, R6, R7 va R8 14 hydro;

hodc muoi hodc N-oxit cia no.

2. Hop chét theo diém 1, trong d6 R1 dugc chon tir nhom gém c6 C-Cg alkyl, C-
Cg haloalkyl, C3-Cg4 alkenyl va C;-Cs xyclopropyl-C,-Ce-alkyl.

3. Hop chét theo diém 2, trong d6 R1 1a etyl hodc propyl.
4. Hop chét theo diém bét ky trong sé cac diém tir 1 dén 3, trong d6 L 1a lién két.

5. Hop chit theo diém bt ky trong s& cac diém tir 1 dén 4, trong d6 A duoc chon
tir nhom gédm c6 C,-C; alkyl, phenyl va heteroaryl c6 3-6 canh, mdi nhom nay tiy y

duoc thé bang tir mot dén ba Ry.

6. Hop chit theo diém 5, trong d6 A 1a phenyl tuy y duge thé bang tir mot dén ba
phén t thé doc lap duoc chon tir nhém gém ¢6 halogen, C;-C, haloalkyl, C,-C, alkyl
va C;-C, haloalkoxy.

7. Hop chét theo diém bat ky trong s6 cac diém néu trén, trong d6 R2 dugc chon
tir nhoém gdém ¢o hydro va C,-C, alkyl.

8. Hop chit theo diém bat ky trong sb cac diém néu trén, trong d6 R3 duogc chon

tir nhém gbm c6 hydro, halogen va C;-Cy alkyl.
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9. Hop chét theo diém bét ky trong sb cac diém néu trén, trong d6 R2, R3, R4, RS,
R6, R7 va R8 1a hydro.

10.  Hop phan c6 chira hop chét theo diém bat ky trong sd cac diém néu trén, va

chét bd tro tao ché phim chap nhan duoc ding trong ndng nghiép.

11.  Hbn hop c6 chira hop chét nhu duoc xac dinh theo diém bit ky trong sd céc

diém 1-9, va thanh phan hoat tinh khéc.

12.  Phuong phap cai thién do dung chiu ctia thuc vat déi v6i cing thang phi sinh
hoc, trong d6 phuong phap nay bao gém buéce ding hop chit theo diém bét ky trong s6
cac diém tir 1 dén 9, hop phén theo diém 10, hodc hdn hop theo diém 11 cho thuc vat,

phén cua thuc vat, vat liéu nhan giéng thuc vat, hodc vi tri sinh trudng cua thuc vat.

13.  Phuong phap tc ché su nay mam hat cta thuc vat, trong d6 phuong phap nay
bao gdm budc ding hop chét theo diém bit ky trong sb cac diém tir 1 dén 9, hop phan
theo diém 10, hodc hdn hop theo diém 11 cho thuc vét, phé‘m cua thuc vat, vat liéu
nhén gidng thuc vat hodc vi tri sinh truéng cta thuc vét.

14.  Phuong phép diéu hoa hodc cai thién sy sinh truéng cua thuc vat, trong do
phtrong phép nay bao gdbm budc dung hop chét theo diém bt ky trong sb cac diém tir
I dén 9, hop phén theo diém 10, hoic hon hop theo diém 11 cho thuc vit, ph?m cua

thuc vat, vat liéu nhan giong thuc vat, hodc vi tri sinh trudng cta thuc vat.
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