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Sang ché dé cap dén cac hop chat strigolactam c6 cong thue (D), ché pham diéu hoa
sinh truong thue vat va thac day su ndy mam cta hat chira cic hop chit nay. Sang ché
cling dé cap dén phuong phap diéu hoa sinh trudng thuc vat, phuong phap thuc day su nay
mam cua hat va phuong phap kiém soat co dai cling nhu phuong phap cai thién cay trong
bang cach dung cac hop chat strigolactam c6 cong thire (I) hodc ché pham chtra chung.
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Linh vue k¥ thuit dwoe dé cap

Sang ché dé cap dén cac hop chét strigolactam, dén cac quy trinh va cac chét
trung gian dé diéu ché cac hop chat nay, dén ché phim diéu hoa sinh truéng thuc vt
bao gdm céc din xudt nay va dén cac phuong phap sir dung cac hop chit nay dé kiém

sodt su sinh trudng cua thuc vat va/hodc thuc ddy su ndy mam cua hat gidng.
Tinh trang ky thuit clia sing ché

Cac din xuét strigolacton 1a cac hormon thuc vat c¢6 tinh chit didu hoa sinh
truong cda thuc vat va ndy mam cia hat giéng; ching da dugc dugc md ta, vi duy,
trong W0O2009/138655, W0O2010/125065, WO05/077177, WO06/098626, va Annual
Review of Phytopathology (2010), 48 trang 93-117. Cac din xuét strigolacton, giéng
nhu chét tuong tu tong hop GR24, duoc biét 14 ¢6 tac dung 1én su ndy mam cta cd ky
sinh, nhu loai Orobanche. P duge khiang dinh chic chan trong linh vuc k¥ thudt nay
la su thir nghiém nay mam cua cac hat Orobanche 1a mot thir nghiém hitu dung dé xac
dinh cac chit tuong tu strigolacton (vi du, xem Plant and Cell Physiology (2010),
51(7) trang 1095; va Organic & Biomolecular Chemistry (2009), 7(17), trang 3413).

Nay da phat hién mot cach ngac nhién 14 cac dan xuét strigolactam nhét dinh c6
tinh chét trong tu nhu strigolacton. Cac din xuét nay ciing dugc phat hién 13 ¢6 tinh

chét ting san luong.
Ban chét k§ thuit ciia sang ché

Muc dich ctia sang ché 1a dé xuat hop chét c6 cong thirc (1)
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trong d6

W 1a O hoac S;

R2 va R3 ddc lap 1a hydro, hodc C;-Cs alkyl;

R4 va R5 doc 1ap 1a hydro, halogen, nitro, xyano, C;-C; alkyl, C;-C; haloalkyl,
C;-C; alkoxy, hydroxyl, -OC(O)R9, amin, N- C;-C; alkyl amin, hodc N,N-di-C;-C;
alkyl amin;

R9 1a hydro, C-Cg alkyl, C,-Cg alkoxy, hodc C;-C¢ haloalkyl;

R6 va R7 ddc 1ap 1a hydro,C,-C; alkyl, hydroxyl, halogen hodc C,-C; alkoxy;

R8 1a hydro, nitro, xyano, C;-C4 alkyl, C;-C¢ haloalkyl, halogen, C;-Cg
alkylthio, C;-Cghaloalkylthio, C;-Cg alkylsulfinyl, N- C;-Cg¢ alkyl amin, N,N-di-C;-Cg
alkyl amin, C;-Cg haloalkylsulfinyl, C;-Cg alkylsulfonyl, hodc C;-Cg haloalkylsulfonyl;

R1 1a hydro, C,-C¢ alkoxy, hydroxyl, amin, N- C;-Cy alkyl amin, N,N-di-C;-Cs
alkyl amin, C;-Cg¢ alkyl tuy y duge thé boi mot dén nam R10, C,-Cqg alkylcacbonyl, C;-
Cy alkoxycacbonyl, aryl tuy y duge thé béi mot dén nam R10, heteroaryl tiiy y dugc
thé béi mot dén nam R10, heteroxyclyl tuy y dugc thé bdi mot dén nim R10, hodc
benzyl thy y duoc thé béi mot dén nam R10;

R10 1a hydro, xyano, nitro, halogen, C;-Cq alkyl, C,-Cg¢ alkoxy, C;-C¢ haloalkyl,
C,-C¢ alkenyl, hodc C,-Cg4 alkynyl;

mdi A;, Ay, va Az doc 1ap 1a C-Xn, C-(Xn)C-(Xn), nguyén tir khéac loai dugc
lra chon tir O, S va N, trong d6 mdi X ¢6 thé giéng hodc khac nhau, hoac 1a mdt lién
két;

A4 la C-Xn, hodc nguyén tir khac loai dugce Iya chon tir O, S va N, trong do mdi
X c6 thé giéng hoic khéc nhau;

mdi As, va Ag doc 1ap 1a C-X, nito, hodc C duge lién két bang lién két doi,
trong d6 mdi X c6 thé giéng hodc khac nhau;

A1 va Az, A2 va A3, A3 va A4, A4 va A5, A5 va A6, A6 va A1 dU'Q'C lién két d@C
1ap v6i nhau bang lién két don hodc doi véi diéu kién 1a A; dén Ag khong phai la vong
thom;

n bang 1 hoc 2;
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X la hydro, halogen, xyano, amin, nitro, hydroxyl, -OC(O)R9, C;-C¢ alkoxy,
C;-Cs alkyl, C;-Cg4 haloalkyl, C;-C4 hydroxyalkyl; C,-Cg alkenyl tuy y duoc thé boi
mdt dén nam R11, Cp-Cg alkynyl tuy y dugc thé boi mot dén nam R11, Cs-C,
xycloalkyl, C5-Cy xycloalkyl dugc thé béi mot dén nam R11, C,-Cgalkylcacbonyl, C;-
Cg alkoxycacbonyl, N- C;-C¢ alkyl aminocacbonyl, N,N-di-C;-C¢ alkyl
aminocacbonyl, aryl tily y dugc thé bdi mot dén nam R11, hoic di vong tiry v duoc thé

bdi mot dén nam R11; va

R11 1a halogen, nitro, xyano, hydroxyl, -OC(O)R9, C;-Cs alkoxy, C;-Cq alkyl,
C,-Cghaloalkyl;

hozc mubi hodc N-oxit ctia chiing.
MO ta chi tiét sang ché

Céc hop chit c6 cong thic (I) co thé tn tai & dang cac dong phan hinh hoc
hodc quang hoc khac nhau (chat dong phan khong ddi quang va chéit dong phan dbi
anh) hodic cac dang hd bién. Sang ché nay bao ham toan bo cac ddng phéan va cac hd
bién k& trén va cac hdn hop cua ching trong moi ty 1é cling nhu dang ddng vi, vi du
nhu cac hop chit dua doteri vao. Sang ché ciing bao gom tat ca cac mudi, cic N-oxit,

va céc phire 4 kim cta cac hop chét cé cong thire (I).

Mbi gde alkyl riéng r& hodc 1a mot phan ctia mdt nhém 16n hon (nhu alkoxy,
alkoxycacbonyl, alkylcacbonyl, alkylaminocacbonyl, dialkylaminocacbonyl) 1a mot
mach thing hodc phan nhanh va 13, vi du, metyl, etyl, n-propyl, n-butyl, n-pentyl, n-
hexyl, iso-propyl, n-butyl, sec-butyl, iso-butyl, fert-butyl hodc neo-pentyl. Cac nhém
alkyl uu tién la cdc nhém C,; dén C¢ alkyl, uvu tién hon la C;-C4 va uu tién nhét 1a céc

nhom CI-C3 alkyl
Halogen 1a flo, clo, brom hodc iot.

Céac nhom haloalkyl (riéng r& hodc 1a mot phan ctia mot nhém 16n hon, nhu
haloalkoxy hodc haloalkyltio) 14 cac nhom alkyl dugc thé bing mét hodc nhidu hon
trong sd cac nguyén tir halogen gidng hodc khac nhau va 13, vi du, -CFs, -CF,Cl, -

CHzCFg hOéC 'CH2CHF2.

Céac nhom hydroxyalkyl 1a cac nhom alkyl duge thé bing mot hodc hon mot
nhom hydroxyl va 1a, vi du, -CH,OH, -CH,CH,0OH or —-CH(OH)CHjs.

-4-
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Trong pham vi ctia ban mb ta sang ché nay, thuat ngit "aryl" dé chi hé vong c6
thé 12 mot, hai hodc ba vong. Vi du vé cac vong nay bao g@)m phenyl, naphtalenyl,

antraxenyl, indenyl hodc phenantrenyl. Nhom aryl dugc uu tién 1a phenyl.

Trir phi ¢6 chi dinh khéc, alkenyl va alkynyl, cia chinh ching hodc nhu mot
phan ctia mot phan tir thay thé khac, co thé 14 mach thing hodc phan nhanh va t6t hon
1a ¢6 thé chura tir 2 dén 6 nguyén tir cacbon, tét hon 1a tir 2 dén 4, t6t hon nita 1a tir 2
dén 3, va néu thich hop, ¢co thé ¢6 chu hinh (E)- hodc (Z). Céc vi du bao gém vinyl,
alyl va propargyl.

Trir khi c6 chi dan khac di, xycloalkyl ¢ thé 12 mono- hodc bi-xyclic, co thé
tuy chon dugc thé béi mot hodc nhiéu nhém C;-Cg alkyl, va uu tién 1a c6 chira 3 dén 7
nguyén tir cacbon, wu tién hon 1a 3 dén 6 nguyén tir cacbon. Céc vi du clia xycloalkyl
bao gbébm xyclopropyl, l-metylxyclopropyl, 2-metylxyclopropyl, xyclobutyl,
xyclopentyl va xyclohexyl.

Thuét ngit “heteroaryl” dé chi hé vong thom chia it nhit mot nguyén tir khac
loai va bao gdm mdt vong don hoic hai hodc nhiéu vong dung hop. Tét hon 13, cac
vong don s& chira dén ba va cac hé hai vong dén bén nguyén tir khac loai s& tot hon 1a
duoc chon tir nito, oxy va luu huynh. Cac vi du ciia cdc nhém nay bao gom pyridyl,
pyridazinyl, pyrimidinyl, pyrazinyl, furanyl, thiophenyl, oxazolyl, isoxazolyl,
oxadiazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrolyl, pyrazolyl, imidazolyl,

triazolyl va tetrazolyl. Nhoém heteroaryl dugc wu tién la pyridin.

Thuét ngtt “heteroxyclyl” dugc x4c dinh 1a bao gdm heteroaryl, cac chit tuong
tu bdo hoa, va ca cac chat twong tu khong bio hoa hodc khong bio hoa mot phén cua
chung 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, thudt ngi
“heteroxyclyl” dugc x4c dinh 1a bao gdm “heteroxycloalkyl” duoc xic dinh 1 mot
nhan mot vong hodc da vong khong thom bao gdm cac nguyén tir cacbon va hydro va
it nhat mot nguyén tr khac loai, tot hon 13, tir 1 dén 4 nguyén tr khac loai dugc luya

chon tlr nito, oxy, va luu huynh nhu oxiran hodc thietan.

Céc nghia wu tién cia W, R1, R2, R3, R4, R5, R6, R7, R8, R10, A}, A,, Az, Ay,
As, Agva X, voi két hop bit ky, duoc quy dinh dudi day.

-5
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W t6t hon 14 12 oxy.

R2 t6t hon 14 14 hydro, metyl, hoidc etyl; tot nhat 1a R2 14 hydro.

R3 t4t hon 12 12 hydro, metyl, hodc etyl; tbt nhat 1a R3 14 hydro.

R4 tbt hon 1a 1 hydro, hydroxyl, metyl, hodc etyl; t5t nhat 1a R4 1a hydro hodc
hydroxyl.

R5 t5t hon 12 1a hydro, hydroxyl, metyl, hodc etyl; tot nht 1a R5 14 hydro hodc
hydroxyl.

R6 t6t hon 1a 12 hydro, metyl, hoic etyl; t6t nhét 1a R6 1 metyl.

R7 t6t hon 14 13 hydro, metyl, metoxy, clo hoic etyl; t6t nhét 1a R7 14 hydro.

R8 t6t hon 14 14 hydro, metyl, hodc etyl; tot nhat 1a RS 14 hydro.

R1 tt hon 14 1a hydro, C,-Cg alkoxy, C;-Cy alkyl ty y dugc thé boi mot dén
niam R10, C;-Cy alkylcacbonyl, C;-Cg alkoxycacbonyl, aryl, aryl dugc thé boi mot dén
nidm R10, heteroaryl, heteroaryl dugc thé bdi mot dén nam R10, heteroxyclyl,
heteroxyclyl duoc thé béi mot dén nam R10, benzyl, hogc benzyl duge thé bi mot
dén nam R10. Tét hon nita 1aR1 1a hydro, C;-C¢ alkoxy, C;-Cg alkyl dugce hodc khong
duoc thé bdi mot dén nam R10, C;-Cy alkylcacbonyl, C,-Cs alkoxycacbonyl, aryl, aryl
duge thé bdi mot dén nam R10, benzyl, hodc benzyl duge thé boi mot dén nam R10.

T6t nhat 1a R1 14 hydro, metyl, etyl, phenyl, benzyl, axetat, hodc metoxycacbonyl.

R10 doc lap l1a hydro, xyano, nitro, halogen, C;-C¢ alkyl, C;-C¢ alkoxy, Ci-Cs
haloalkyl; tot nhit 1a R10 1a hydro, xyano, nitro, clorua, bromua, flo, metyl, metoxy,

hodc triflometyl.
Téthon1a A,, A,, A; and A, 13 C-Xn, trong d6 n béng 1 hoac 2.

Tét hon 13 As va Ag doc 1ap 1a C-X, hodc C duoc lién két bang lién két doi; tot
nhat 12 As va Ag 12 C duoc lién két bang lién két doi.

Theo mot phuong 4n, A; dén Ag 1a vong cacbonyl. Theo mot phuong 4n nita,

A, dén Agla vong cacbonyl 6 canh.

T6t hon 1a X 1a hydro, metyl, etyl, flo, hydroxyl, metylhydroxyl, metoxy, hodc

metylaxetat.
Theo mdt phuong &n wu tién, hop chat ¢6 cong thire (II).

-6-
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trong dé
W 1a O hoac S;

R2 va R3 doc 1ap 1a hydro, hodc C;-C; alkyl;

R4 va R5 doc 1ap 1a hydro, halogen, nitro, xyano, C;-Cs alkyl, C;-C; haloalkyl,
C;-C; alkoxy, hydroxyl, -OC(O)R9, amin, N- C;-C;5 alkyl amin, hodc N,N-di-C;-C;

alkyl amin;
R9 1a hydro, C;-Cs alkyl, C;-Cg alkoxy, hodc C;-Cghaloalkyl;

R8 1a hydro, nitro, xyano, C;-C¢ alkyl, C;-C¢ haloalkyl, halogen, C;-Cs
alkylthio, C;-Cghaloalkylthio, C;-Cgalkylsulfinyl, N- C;-Cs alkyl amin, N,N-di-C;-Cs
alkyl amin, C;-Cg haloalkylsulfinyl, C;-Cg alkylsulfonyl, hodc C;-Cg haloalkylsulfonyl;

R1 1a hydro, C;-C¢ alkoxy, hydroxyl, amin, N- C;-C¢ alkyl amin, N,N-di-C;-Cq
alkyl amin, C;-Cg alkyl tiy ¥ duoc thé béi mot dén nam R10, C;-Cy alkylcacbonyl, C;-
Cg alkoxycacbonyl, aryl, aryl dugc thé bdi mot dén nam R10, heteroaryl, heteroaryl
duoc thé béi mot dén nam R10, heteroxyclyl, heteroxyclyl dugc thé boi mot dén nam

R10, benzyl, hoic benzyl dugc thé boi mot dén nim R10;

R10 1a hydro, xyano, nitro, halogen, C;-Cg alkyl, C;-C¢ alkoxy, C;-Cg haloalkyl,
C,-Cg alkenyl, hodc C,-C¢ alkynyl;

mdi Ay, Ay, va Az doc 1ap 1a C-Xn, C-(Xn)C-(Xn), nguyén tir khic loai dugc
lya chon tir O, S va N, trong d6 mbi X c6 thé giéng hoac khac nhau, hoac 1a mdt lién
Kkét;

A4 1a C-Xn, hodc nguyén tir khac loai dugc lua chon tir O, S va N, trong do mdi
X ¢6 thé gidng hodc khac nhau;

mdi As, va Ag doc 1ap 1a C-X, nito, hodc C dugc lién két bang lién két doi,

trong d6 mdi X ¢6 thé gidng hodc khac nhau;

-7-
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A] va Az, A2 va A3, A3 va A4, A4 va A5, A5 va A6, A6 va A1 dll'()’C lién két d@C
1ap v6i nhau bang lién két don hodc doi véi didu kién 1a A, dén Ag khong phai la vong

thom;
n béng 1 hodc 2;

X 1a hydro, halogen, xyano, amin, nitro, hydroxyl, -OC(O)R9, C;-C¢ alkoxy,
C,-C¢ alkyl, C1-Cg haloalkyl,C;-C¢ hydroxyalkyl; C,-Cgalkenyl tuy y dugc thé boi mot
dén ndm R11, C,-Cgalkynyl tity ¥ dugc thé béi mot dén nam R11, C;-C; xycloalkyl,
C5-Cyp xycloalkyl duoc thé bdi mot dén nam RI11, C;-Cgalkylcacbonyl, C;-Cyg
alkoxycacbonyl, N- C;-C¢ alkyl aminocacbonyl, N,N-di-C;-C¢ alkyl aminocacbonyl,
aryl tuy ¥ dugc thé béi mot dén nam R11, hodc di vong tiy y duge thé bsi mot dén

nam R11; va

R11 la halogen, nitro, xyano, hydroxyl, -OC(O)R9, C;-C¢ alkoxy, C;-Cg alkyl,
C,-Cg haloalkyl;

hodc cac mubi hodc cac N-oxit cia chung.

Ul tién d6i v6i Aq, Ay, As, Ag, As, Ag, R1, R2, R3, R4, R5, R8 va W gidng nhu

uu tién duoc quy dinh di véi cac phan tir thay thé trong ting cta cac hop chat ¢ cong

thre (I).

Bang 1 duéi day bao gdm cac vi du vé cac hop chit c6 cong thire (I), trong d6
W1a 0O, R21aH,R3 1aH, R6 lametyl, R71a H, R8 1a H va A;, Aj, As, A4, As, Ag, R1,
R4 va RS nhu d3 dugce xac dinh.

Bang 1

Hop chitR1 R4 R5[A, N As |As
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100 ™ CH, CH, |CH, |CH; Cc=C
10l | CH(CHs) CH, |CH, |CH; C=C
12 | C(CHa), CH, |CH, |CH, C=C
103 |H C(CH;)(CH,OH)|CH, |CH, |CH, C=C
104 [H CH, CH, |CH, |CH(OH) C=C
105 |H CH(CIL) CH, |CH, |CH(OH) C=C
106 H C(CH:), CH, |CH, |CH(OH) C=C
107 H C(CHs)(CH,OH)|CH, |CH, |CH(OH) C=C
108 | CH, CH, |CH, |CH(OC(O)CH;)|C=C
109 H CH(CH;) CH, |CH, |CH(OC(O)CH;)|C=C
.10 H C(CHa), CH, |CH, |CH(OC(O)CH;)|C=C
TG C(CH;)(CH,OH)|CH, |CH, |CH(OC(O)CH;z)|C=C
112 | CH, CH, |CH, |CH(CHs) C=C
113 H CH(CH;) CH, |CH, |CH(CHs) C=C
114 ™ C(CHa), CH, |CH, |CH(CHs) C=C
115 | C(CH;)(CH,OH)|CH, |CH, |CH(CH) C=C
1.16  |CHs CIL CH, |CH, |CH, C=C
117 |CH; CH(CIL) CH, |CH, |CH, Cc=C
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118 |CILH C(CHas), CH, |CH, |CH, C=C
119 |CH:H C(CH;)(CILOM)|CH, |CH, |CH, C=C
120 |CHH CIL CH, |CH, |CH(OH) C=C
121 |CHH CH(CHs) CH, |CH, |CH(OH) C=C
122 |CH:H C(CHs), CH, |CH, |CH(OH) Cc=C
123 |CH:H C(CH;)(CIL,OH)|CH, |CH, |CH(OH) C=C
124 |CILH CH, CH, |CH, |CH(OC(O)CH3)|C=C
125 |CIH CH(CH;) CH, |CH, |CH(OC(O)CHs)|C=C
126 |CILH C(CHs), CH, |CH, |CH(OC(O)CHs)|C=C
127 |CIH C(CH;)(CH,OH)|CH, |CH, |CH(OC(O)CHs)|C=C
128 |CIH CIL CH, |CH, |CH(CHs) C=C
129 |CIH CH(CHs) CH, |CH, |CH(CHs) C=C
130 |CH:H C(CHs), CH, |CH, |CH(CH;) C=C
131 |CIH C(CH;)(CH,OH)|CH, |CH, |CH(CHs) C=C
132 |H |oH CIL CH, |CH, |CH, C=C
133 |H |oH CH(CHs) CH, |CH, |CH, C=C
134 [H |oH C(CHs), CH, |CH, [CH, Cc=C
135 |H |oH C(CH;)(CHL,OH)|CH, |CH; |CH, C=C

-10-
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136 |H |oH CH, CH, |CH, |CH(OH) C=C
137 |H |oH CH(CIL) CH, |CH, |CH(OH) C=C
138 |0 |oH C(CHs), CH, |CH, |CH(OH) C=C
139 |H |OH C(CH;)(CH,OH)|CH, |CH, |CH(OH) C=C
140 |H |oH CIL CH, |CH, |CH(OC(O)CH;)|C=C
141 |H |oH CH(CH:) CH, |CH, [CH(OC(O)CH;)|C=C
142 |0 |oH C(CHs), CH, |CH, |CH(OC(O)CH;)|C=C
143 |H |oH C(CH;)(CH,OH)|CH, |CH, |CH(OC(O)CHs)|C=C
144 [H |oH CIL, CH, |CH, |CH(CHs) C=C
145 |H |oH CH(CI) CH, |CH, |CH(CHs) C=C
146 |H |oH C(CH:), CH, |CH, |CH(CHs) C=C
147 |H |oH C(CH;)(CH,0OH)|CH, |CH, |CH(CHj) C=C
148 |CHsjoH CI CH, |CH, |CH, C=C
149 |CH/oH CH(CH;) CH, |CH, |CH, C=C
150  |CHs/OH C(CH:), CH, |CH, |CH, C=C
151  |CHs;|oH C(CH;)(CHOH)|CH, |CH, |CH, C=C
152 |CHsoH CH, CH, |CH, |CH(OH) C=C
153 |CHsloH CH(CH;) CH, |CH, |CH(OH) C=C

-11-
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154  |CHijoH H [C(CH:), CH, |CH, [CH(OH) C=C
155 |CH;OoH H |C(CH:)(CH,OH)|CH, |CH, |CH(OH) C=C
156 |CH:|oH H |CIL CH, |CH, |CH(OC(O)CHs)|C=C
157 |CHi|OH H |CH(CH;) CH, |CH, |CH(OC(O)CHs)|C=C
158 |CHjoH H |C(CHs), CH, |CH, |CH(OC(O)CHs)|C=C
159  |CHsoH H |C(CHs)(CH,OH)|CH, |CH, |CH(OC(O)CH3)|C=C
160  |CHsOoH H |CIL CH, |CH, |CH(CHs) C=C
161 |CH:joH H |CH(CH;) CH, |CH, |CH(CH;) C=C
162 |CHsjoH H |C(CHs), CH, |CH, |CH(CHs) C=C
163 |CHjoH H |C(CHs)(CH,OH)|CH, |CH, |CH(CHs) C=C
164 |H |OC(O)CHsH [CH, CH, |CH, |CH, C=C
165 |H |OC(O)CH;H |[CH(CHs) CH, |CH, |CH, C=C
166 |H |0C(O)CH;H |C(CHs), CH, |CH, |CH, C=C
167 |H |OC(O)CHsH |C(CH;)(CH,OH)|CH, |CH, |CH, C=C
168 |H |OC(O)CH;H [CH, CH, |CH, |CH(OH) C=C
169 |H |OC(O)CH;H |[CH(CHs) CH, CH, |CH(OH) C=C
170 |H |OC(O)CH;H |C(CHs), CH, |CH, |CH(OH) C=C
171 |H |OC(O)CHsH |C(CH;)(CH,OH)|CH, |CH, |CH(OH) C=C
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172 |H |OC(O)CH:H |CH, CH, |CH, [CH(OC(O)CH3)[C=C
173 |H |OC(O)CH;H |CH(CHs) CH, |CH, |CH(OC(O)CHz)|C=C
174 |H |OC(O)CH:H |C(CH), CH, |CH, |CH(OC(O)CH3)|C=C
175 |H |OC(O)CH;H |C(CHs)(CH,OH)|CH, |CH, |CH(OC(O)CH3)|C=C
176 |H |OC(O)CH:H |CH, CH, |CH, [CH(CH;) C=C
177 |H |OC(O)CHsH |CH(CHs) CH, |CH, |CH(CH;) C=C
178 |H |OC(O)CH:sH |C(CHs) CH, |CH, |CH(CHs) C=C
179 |H |OC(O)CH;H |C(CHs)(CH,OH)|CH, |CH, |CH(CHj) C=C
1.80  |CH;|OC(O)CH3H [CH, CH, |CH, |CH, C=C
181 |CH;|OC(O)CH;H |CH(CHs) CH, |CH, |CH, Cc=C
182 |CH3|OC(O)CH:H |C(CHs), CI, |CH, |CH, Cc=C
183 |CHs|OC(O)CH;H |C(CHs)(CH,OH)|CH, |CH, |CH, C=C
1.84  |CH;|OC(O)CH;H [CH, CH, |CH, |CH(OH) Cc=C
185  |CHs|OC(O)CH;H [CH(CHs) CH, |CH, |CH(OH) Cc=C
186 |CH;|OC(O)CH;[H |C(CHs), CH, |CH, |CH(OH) C=C
187  |CH;|OC(O)CH;H |C(CHs)(CH,OH)|CH, |CH, |CH(OH) C=C
188 |CH3|OC(O)CH;H |CH, CH, |CH, |CH(OC(O)CH3)|C=C
189 |CHs|OC(O)CH;|H [CH(CHs) CH, |CH, |CH(OC(O)CHs)|C=C
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190  |CH3|OC(O)CHs[H [C(CHs), CH, |CH, |CH(OC(O)CH3)[C=C
191  |CH;|OC(O)CH;H |C(CHs)(CH,0H)|CH, |CH, |CH(OC(O)CH3)|C=C
192 |CH3|0C(O)CH;[H |CH, CH, |CH, |CH(CH;) C=C
193 |CH;|OC(O)CHs[H |CH(CHj) CH, |CH, |CH(CHs) C=C
194  |CH;|OC(O)CHsH |C(CH3), CH, |CH, |CH(CHs) C=C
195  |CH;|OC(O)CH;H |C(CH;)(CH,0H)|CH, |CH, |CH(CH) C=C

Bang 2 duéi day bao gom cac vi du vé cac hop chét c6 cong thie (I) trong d6

Wl1aO,R21aH, R31aH, R8 1a Hva A}, Ay, As, A4, R1, R4 va R5 nhu da duoc xac

dinh.
Bang 2
T1
R2 N /W
A/A“A6
2 \\__R8
A;. _A
e
ra RS M
(I
Hop R1 R4 RS | A4 Ay, Ay | Ay As | Ag
chat
2.00 | H H H | CH, CH, | CH, | CH, Cc=C
201 | H H H | CH(CHs) CH, | CH, | CH, Cc=C
2.02 |H H H | C(CH;), CH, | CH, | CH, c=C
2.03 |H H H | C(CH;3)(CH,OH) | CH, | CH, | CH, C=C
2.04 |H H H | CH, CH, | CH, | CH(OH) c=C
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205 |H CH(CH») CH, | CH, | CH(OH) C=C
206 |H C(CHs), CH, | CH, | CH(OH) C=C
207 |H C(CH;)(CH,OH) | CH, | CH, | CH(OH) C=C
2.08 | H CH, CH, | CH, | CH(OC(O)CH |C=C
3)
2.09 |H CH(CH,) CH, | CH, | CH(OC(O)CH [C=C
3)
2.10 | H C(CHs;), CH, | CH, | CH(OC(O)CH |C=C
3)
211 [H C(CH;)(CH,OH) | CH, | CH, | CH(OC(O)CH |C=C
3)
212 |H CH, CH, | CH, | CH(CHs;) C=C
213 |H CH(CH;) CH, | CH, | CH(CH;) C=C
2.14 |H C(CHs), CH, | CH, | CH(CHy) C=C
2.15 |H C(CH;)(CH,OH) | CH, | CH, | CH(CHs) C=C
2.17 | CH3 CH(CHs;) CH, | CH, | CH, C=C
2.18 | CH3 C(CHs), CH, | CH, | CH, C=C
2.19 | CH3 C(CH;)(CH,OH) | CH, | CH, | CH, C=C
220 | CH3 CH, CH, | CH, | CH(OH) C=C
2.21 | CH3 CH(CH;) CH, | CH, | CH(ORH) C=C
222 | CcH3 C(CHs), CH, | CH, | CH(OH) C=C
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223 |[CH3 |[H C(CH;)(CH,OH) | CH, | CH, | CH(OH) C=C

224 |CH3 |H CH, CH, | CH, | CH(OC(O)CH |C=C
3)

225 |CH3 |H CH(CH;) CH, | CH, | CH(OC(O)CH |C=C
3)

226 |CH3 |H C(CHs), CH, | CH, | CH(OC(O)CH |C=C
3)

227 |[CH3 |H C(CHs)(CH,0H) | CH, | CH, | CH(OC(O)CH |C=C
3)

229 [CH3 |H CH(CH;) CH, | CH, | CH(CHs) C=C

230 |CH3 |H C(CH;), CH, | CH, | CH(CHs) C=C

231 |CH3 [H C(CH;)(CH,OH) | CH, | CH, | CH(CH;) C=C

232 |H OH CH, CH, | CH, | CH, C=C

234 |H |OH C(CH), CH, | CH, | CH, C=C

235 |H OH C(CH3)(CH,0H) | CH, | CH, | CH, C=C

236 |H OH CH, CH, | CH, | CH(OH) C=C

237 |H |OH CH(CH;) CH, | CH, | CH(OH) C=C

238 |[H |OH C(CH,), CH, | CH, | CH(OH) C=C

239 |[H |OH C(CH;)(CH,OH) | CH, | CH, | CH(OH) C=C

240 | H OH CH, CH, | CH, | CH(OC(O)CH |C=C

3)
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241 |H |OH CH(CH,) CH, | CH, | CH(OC(O)CH [C=C
3)

242 |H |oH C(CHs), CH, | CH, | CH(OC(O)CH |[C=C
3)

243 |H |oH C(CHa)(CH,OH) | CH, | CH, | CH(OC(O)CH |[C=C
3)

244 |H OH CH, CH, | CH, | CH(CH,) C=C

245 |[H | oH CH(CH;) CH, | CH, | CH(CH;) C=C

246 |H |OH C(CHs), CH, | CH, | CH(CH;) C=C

247 |[H |oH C(CH;)(CH,OH) | CH, | CH, | CH(CHs) C=C

2.48 CH3 OH CHz CH2 CH2 CH2 C=C

2.49 | CH; | OH CH(CHs) CH, | CH, | CH, C=C

2.50 | CH; | OH C(CH3), CH, | CH, | CH, C=C

251 |CH, | OH C(CH;)(CH,0H) | CH, | CH, | CH, C=C

2.52 | CH; | OH CH, CH, | CH, | CH(OH) C=C

2.53 | CH, | OH CH(CH;) CH, | CH, | CH(OH) C=C

2.54 | CH, | OH C(CHs), CH, | CH, | CH(OH) C=C

2.55 | CH, | OH C(CH;)(CH,0H) | CH, | CH, | CH(OH) C=C

2.56 | CH; | OH CH, CH, | CH, | CH(OC(O)CH |C=C
3)

2.57 |CH; | OH CH(CH;) CH, | CH, | CH(OC(O)CH |C=C
3)

2.58 | CH, | OH C(CHs), CH, | CH, | CH(OC(O)CH |C=C

3)
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2.59 | CH; | OH C(CH;3)(CH,0H) | CH, | CH, | CH(OC(O)CH | C=C
3)
2.61 | CH; | OH CH(CH5;) CH, | CH, | CH(CH,) C=C
2.62 | CH; | OH C(CH;), CH, | CH, | CH(CH3) C=C
2.63 | CH; | OH C(CH;)(CH,0OH) | CH, | CH, | CH(CHs3) C=C
2.64 | H OC(O)C CH, CH, | CH, | CH, Cc=C
H;
265 |H 0OC(0)C CH(CH,) CH, | CH, | CH, C=C
H;
2.66 | H 0OC(0)C C(CH;), CH, | CH, | CH, C=C
H;
2.67 |H 0OC(O)C C(CH3)(CH,OH) | CH, | CH; | CH, C=C
H;
2.68 |H 0OC(O)C CH, CH, | CH, | CH(OH) C=C
H;
2.69 |H 0OC(O)C CH(CH,) CH, | CH, | CH(OH) C=C
H;
270 |H 0C(0)C C(CHy), CH, | CH, | CH(OH) C=C
H;
271 |H 0C(O)C C(CH3)(CH,OH) | CH, | CH, | CH(OH) Cc=C
H;
272 |H 0C(O)C CH, CH, | CH, | CH(OC(O)CH | C=C
H3 3)
273 |H 0OC(O)C CH(CH5;) CH, | CH, | CH(OC(O)CH |C=C
H3 3)
2.74 |H 0C(0)C C(CHj3), CH, | CH, | CH(OC(O)CH |C=C
H; 3)
275 |H 0OC(0)C C(CH3)(CH,0H) | CH, | CH, | CH(OC(O)CH |C=C
H3 3)
276 | H 0C(O)C CH, CH, | CH, | CH(CHs) C=C
H;
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277 |H 0C(O)C CH(CHs;) CH, | CH, | CH(CH5;) C=C
H;

278 [H | 0C(0)C C(CHs), CH, | CH, | CH(CH,) c=C
H;

279 [H | 0C(0)C C(CHL)(CH,0H) | CH, | CH, | CH(CH,) c=C
H;

2.80 | CH; | OC(O)C CH, CH, | CH, | CH, Cc=C
H;

2.81 | CH; | OC(O)C CH(CH;) CH, | CH, | CH, CcC=C
H;

2.82 | Cl, | OC(O)C C(CIL), CH, | CH, | CH, c=C
H;

2.83 | CH, | 0C(0)C C(CIL)(CH,OH) | CH, | CH, | CH, c=C
H;

2.84 | CH, | OC(0)C CH, CH, | CH, | CH(OH) c=C
H;

2.85 | CH, | OC(O)C CH(CIL) CH, | CH, | CH(OH) c=C
H;

2.86 | Cll; | OC(O)C C(CHL), CH, | CH, | CH(OH) cC=C
H;

2.87 | Cll; | OC(O)C C(CH,)(CILOH) | CH, | CH, | CH(OH) c=C
H;

2.88 | CH, | OC(O)C CH, CH, | CH, | CHOC(O)CH |C=C
H; 3)

2.89 | CH; | OC(O)C CH(CHs;) CH, | CH, | CH(OC(O)CH |C=C
H; 3)

2.90 | Cl, | OC(0)C C(CHy), CH, | CIL, | CH(OC(O)CH |C=C
Hj 3)

291 | CH, | OC(O)C C(CH,)(CH,0H) | CH, | CH, | CH(OC(O)CH | C=C
H3 3)

2.92 | CH; | OC(O)C CH, CH, | CII, | CH(CH,) C=C
H;

2.93 | CH; | OC(O)C CH(CH,) CH, | CH, | CH(CH;) c=cC
H;

2.94 | CH, | OC(0)C C(CHa), CH, | CH, | CH(CH,) c=cC
H;
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2.95 | Cl; | OC(O)C | H | C(CHs)(CH,OH) | CH, | CH, | CH(CH) c=C
Hj

Céc hop chét c6 cong thirc (I) theo sang ché ¢ thé duge st dung lam céc chat
diéu hoa sinh trudng cua thuc vat hodc cac chét thuc dy sy ndy mam cua hat gidng
béi chinh chung, nhung ching néi chung dugc pha ché vao trong cac ché phidm diéu
hoa sinh trudng cia thuc vat hodc thuc ddy sy nay mam cia hat gidng bang cach sir
dung céc ta duge pha ché, nhu cc chit mang, cac dung mdi va cic chét hoat dong bé
mit (SFA). Vi vy, sang ché nay con dé xuét ché phdm diéu hoa sinh truéng cta thuc
vat bao gdm hop chat diéu hoa sinh trudng clia thuc vat ¢6 cdng thirc (I) va ta dugc
pha ché chip nhan dugc trong nong nghiép. Sang ché nay con dé xuat ché phim diéu
hoa sinh trudng cua thuc vat gdm cha yéu hop chét diéu hoa sinh truéng cla thuc vat
¢6 cong thire (I) va ta duoc pha ché chép nhan dugc trong nong nghiép. Sang ché nay
con d& xuit ché pham didu hoa sinh truéng cua thuc vat g6m hop chit didu hoa sinh
trudng cua thuc vat c¢6 cong thire (I) va td duoc pha ché chip nhan dugc trong ndng
nghiép. Séang ché nay con d& xuét ché phdm thuc dy su nay mam cua hat gidng bao
gbm hop chat thic diy su ndy mam cua hat gidng c6 cong thirc (I) va ta dugc pha ché
chip nhan dugc trong ndng nghiép. Sang ché nay con dé xuit ché pham thic diy su
nay mam cua hat gidng gbém chu yéu hop chit thuc dy su nay mam cua hat giéng c6
cong thue (I) va ta dugce pha ché chip nhan dugc trong nong nghiép. Sang ché nay con
@& xuét ché phdm thiic ddy su nay mam cua hat giéng gdm hop chit thuc day su nay
mam cua hat gidng c¢6 cong thirc (I) va td duge pha ché chip nhan dugc trong nong
nghiép. Ché phém c6 thé & dang dich dic dugc pha lodng trudce khi st dung, mic du
cac ché phim st dung ngay ciing c6 thé duoc tao. Pha lodng cudi cing thudng duge
thuc hién béng nudc, nhung cé thé dugc thuc hién thay vi, hodc thém vao nudc, b%mg,
vi dy, phan 16ng, vi chat dinh dudng, co thé sinh vat, ddu hogc cac dung moi.

Cac ché phim thuong bao gdm tir 0,1 dén 99% khdi luong, ddc biét 1a tir 0,1
dén 95% khéi lugng, cac hop chét c6 cong thire (I) va tir 1 dén 99,9% khéi luong ta
dugc pha ché tét hon 1a bao gbm tir 0 dén 25% khéi lugng chét hoat dong bé mit.

Céc ché phim c6 thé dugc chon tir nhiéu loai ché phim, nhiéu trong sd d6 duge
biét tir Manual on Development and Use of FAO Specifications for Piant Protection

Products, xuét ban lan thtr 5, ndm 1999. Cac dang nay bao gém bot co thé duoc tao bui
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(DP), bot tan dugc (SP), hat tan dugc trong nu6e (SG), hat phan tan dugc trong nude
(WG), bot thdm w6t duoc (WP), hat (GR) (giai phong cham hodc nhanh), dich dic tan
duoc (SL), chét 16ng c6 thé tron 1dn véi dau (OL), chét 1éng thé tich siéu nho (UL),
dich dac nhii hoa duge (EC), dich dac phan tan duge (DC), nhil twong (ca dau trong
nudc (EW) va nude trong dau (EO)), vi nhil tuong (ME), huyén phu dic (SC), sol khi,
huyén phtl bao nang (CS) va céc ché pham xwr Iy hat. Dang ché pham dugc chon trong
truong hop bat ky phu thudc vao muc dich cu thé nham dén va cac dic tinh vat ly, hoa

hoc va sinh hoc cta hgp chét c6 cong thire (I).

Bot ¢6 thé duogc tao bui (DP) ¢6 thé duge didu ché biang cach tron hop chit c6
cong thire (I) vai mot hodc nhiu chét pha lodng ran (vi du dit sét tu nhién, cao lanh,
pyrophylit, bentonit, alumin, montmorilonit, d4t tao cat, thach cao, d4t diatome, canxi
phosphat, canxi va magié carbonat, luu huynh, voi, bot my, bdt tan va cac chét mang

ran hitu co va vo co khéc) va nghién co hoc hon hgp thanh bot min.

Bot tan dugc (SP) c6 thé dwoc didu ché bang cach tron 1dn hop chit c6 cong
thire (I) v6i mot hodc nhiéu mudi vo co tan duge trong nude (nhw natri bicarbonat,
natri carbonat hodc magi€ sulphat) hodc mdt hoac nhiéu chét rin hitu co tan trong
nude (nhu polysacarit) va, tiy y, mot hoac nhidu chit thim wét, mot hodc nhidu chat
phan tan hodc hdn hop céc chét nay dé cai thién tinh phan tan/tinh tan trong nudc. Sau
d6, hdén hop dugc nghién thanh bdt min. Céc ché phém tuong tu cling co thé duoc tao

hat dé tao thanh cac hat hoa tan dugc trong nude (soluble granule: SG).

Bot thAm wét duge (WP) co thé duoc didu ché br?mg cach tron 1an hop chét ¢6
cong thuce (I) voi mot hodc nhiéu chit pha loang hodc chit mang ran, mot hodc nhiéu
chit thdm udt va, uu tién 13 hydro, mot hodc nhiéu chét phén tan va, tuy y, mot hodc
nhidu tac nhan tao huyén phu dé dé phan tn trong chét long. Sau d6 hdn hop duge
nghién thanh b6t min. Cac ché phém tuong tu cling co thé dwoc tao hat dé tao thanh

céac hat phén tan dugc trong nude (dispersible granule: WG).

Cac hat (GR) co6 thé duoc tao thanh hoic 1a béng cach tao hat hon hop cta hop
chét c¢6 cong thic (I) va mot hodc nhiéu chit pha lodng hodc chit mang rin di lam
thanh bot, hodc 1a tir cac hat rong di tao hinh trude béng cach cho hép thu hop chét co
cong thire (I) (hodc dung dich cua no, trong chét thich hop) vao vt liéu hat xop (nhu

da bot, sét atapulgit, dat tdy mau, dat tao cat, dt diatome hodc 13i ngd nghién) hozc
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bing cach cho hop chit c6 cong thue (I) (hodc dung dich ctia né, trong chit thich hop)
hép phu 1én vat liéu 16 ran (nhu cat, silicat, carbonat khoang, sulfat hodc phosphat) va
1am khé néu can. Cac tac nhan thuong duge dung dé hd tro cho hp thu hoic hép phu
bao gbm dung méi (nhu cac dung moi diu mo béo va thom, cic rugu, ete, keton va
este) va cac tdc nhin bam dinh (nhu polyvinyl axetat, rugu polyvinyl, dextrin, cac loai
dudng va dau thuc vat). Mot hoic nhiu chit thém khac ciing c¢6 thé c¢6 trong hat (vi du

nhu tac nhan nhii héa, tic nhan thAm w6t hodc tic nhan phan tan).

Dich dic phén tan duge (DC) c6 thé duge diéu ché bang cach hoa tan hop chit
¢6 cong thie (I) trong nude hodc dung modi hitu co, nhu keton, rugu hodc glycol ete.
Céc dung dich nay c6 thé chira chat hoat dong bé mit (vi du nhu dé cai thién kha ning

pha loang trong nuéc hodc chdng két tinh trong két phun suong).

Dich dic nhii héa duge (EC) hodc nhil trong dau trong nude (EW) ¢b thé duge
diéu ché bang cach hoa tan hop chit c6 cong thire (I) trong dung mdi hitu co (tuy ¥
chira méot hodc nhiéu chét thAm w6t, mot hodc nhiéu chét nhii hoa hodc hdn hop céc
chit nay). Cac dung mdi hitu co thich hop dé st dung trong EC bao gbdm cac
hydrocacbon thom (nhu alkylbenzen hodc alkylnaphtalen, dugc lay lam vi du bai
SOLVESSO 100, SOLVESSO 150 va SOLVESSO 200; SOLVESSO la nhéin hi¢u da
dang ky), cac keton (nhu xyclohexanon hodc metylxyclohexanon) va cic ruou (nhu
rugu benzyl, ruou hodc butanol furfuryl), céc N-alkylpyrolidon (nhu N-
metylpyrolidon hodc N-octylpyrolidon), cdc dimetyl amit cua cic axit béo (nhu Cs-
Cjodimetylamit cia axit béo ) va cac hydrocacbon dugc clo hoa. San phim EC khi
thém nudce ¢6 thé tu nhii hod dé tao ra nhii twong véi d on dinh da dé cho phép tmg

dung phun suong nho thiét bi thich hop.

Pidu ché EW bao gdm viéc tao hop chét c6 cong thirc (I) hogc 1a dudi dang
chét 16ng (néu n6 khong 1ong & nhiét do phong, co thé dugc 1am néng chay & nhiét do
hop 1y, dién hinh 12 duéi 70°C) hodc trong dung dich (bang cach hoa tan trong dung
mdi thich hop) va sau d6 nhii hoa chit 1éng hoic dung dich thu duge trong nuée c6
chtra mot hodc nhiéu SFA, duéi diéu kién bién dang trugt cao, dé tao ra nhil tuong.
Cac dung moi thich hop dé dung trong EW bao gdm cac dau thuc vat, cac
hydrocacbon clo héa (nhu clobenzen), cic dung moi thom (nhu alkylbenzen hodc

alkylnaphtalen) va cac dung moi hiru co thich hgp khic c6 do tan thap trong nudc.
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Céc vi nhil twong (ME) ¢6 thé duogc diéu ché bang cach tron nuéc v6i hdn hop
mot hoac nhiéu dung moi véi mot hodc nhiéu SFA, dé tu sinh ra mot ché phém long
ding hudng 6n dinh nhiét dong hoc. c6 mit ban dau dudi dang hoic 1a trong nuéc
hoic 1a hdn hop dung mo6i/SFA. Cac dung moi thich hop dé dung trong cac ME bao
gbm céc dung mdi dd dwgc md ta trén dé dung trong EC hoic trong EW. ME c¢6 thé
hodc 12 hé dau trong nudc, hodc 1a hé nude trong dau (co thé x4c dinh hé nao hién dién
bing cach do do din dién) va co thé thich hop dé tron 13n cAc thude trir loai gy hai tan
trong nude va tan trong dau trong cing mot ché phim. ME thich hop dé pha loang
trong nude, hodc 1a van duy tri nhu mot vi nhil, hodc 1a tao thanh mot nhil tuong dau

trong nudc thong thuong.

Huyén phu dic (SC) ¢6 thé bao gdbm huyén phi nude hodc khong nudc ciia cic
hat rin khong tan dugc chia nhé ciia hop chét c6 cong thire (I). SC ¢6 thé duge didu
ché bing cach nghién bi hodc nghién dap hop chét rdn c6 cong thic (I) trong mdi
treong thich hop, tity ¥ véi mot hodc nhidu chit phan tan, dé tao thanh huyén phu hat
min ciia hop chit. Mot hoic nhiéu tac nhan thAm w6t 6 thé c6 trong ché phdm va tac
nhan tao huyén phu c6 thé c6 dé giam tbc do sa ling cac tiéu phan. Tuy chon, hop chit
¢6 cong thue (I) c¢6 thé duge nghién kho va thém vao nuée, chira cac chat duge mb ta

& trén, d€ tao ra thanh pham mong muon.

Cac ché phdm sol khi bao gébm hop chét c6 cong thirc (I) va mot nhién liéu
phun khi thich hgp (vi du n-butan). Hop chit c6 cong thie (I) ciing ¢ thé dugc hoa
tan hodc phén tan trong modi trudong thich hgp (vi du nhu nudc hodc chét 1ong c6 thé
tron 1An v6i nude, nhu n-propanol) dé tao ra céc ché phdm dung trong cac bom phuri

swong ding tay, khong diéu 4p.

Céc huyén phi bao nang (CS) ¢6 thé duoc didu ché theo cach twong tur véi didu
ché cac ché phdm EW nhung c6 thém giai doan polyme héa sao cho thu dugc sy phan
tan trong nudc cua cac giot dau, trong d6 mdi giot dau duogc boc bing mdt vo polyme
va ¢ chira hop chét ¢ cong thire (I) va, tiiy ¥, chdt mang hoic chét pha lodng cho né.
V6 polyme c¢6 thé duoc tao ra hoic 1a bang phan ng da ngung tu bé& mit phan cach,
hozic 14 bang qua trinh giot tu. Céc ché phdm nay co thé dugc tao su gidi phéng co
kiém soat ctia hop chét c6 cong thie (I) va chiing c6 thé dugc dung dé xir 1y hat. Hop
chét ¢6 cong thire (I) ciing ¢6 thé duoc pha ché trong chit nén polyme dé& bi vi khuén

phan hity dé tao ra su giai phong cham, c6 kiém soat ctia hop chat.
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Ché phim c6 thé bao gdbm mot hodic hon mot chit phu gia dé cai thién dic tinh
sinh hoc cua ché phém, vi du, béng cach cai thién sy lam udt, su luu lai hodc sy phan
bd trén bé mat; kha nang khang mua trén bé mit da xir ly; hodc su hép thu hodc tinh
lwu dong ctia hop chét ¢ cong thire (I). Cac chét phu gia nay bao gdm céc chét hoat
dong bé mat (SFA), chét phu gia phun swong trén co s& dau, vi du mot sé ddu khoang
hodc cac dau thyc vat tu nhién (nhu dau dau tuong va hat cai dﬁu), va cac hon hop cua
cac chit nay vdi cac ta duoc ting tinh ning sinh hoc khéc (céc thanh phan cua chung

¢6 thé hd tro hodc lam thay ddi tac dong ctia hop chat c6 cong thire (I)).

ChAt thim ué6t, chét phéan tan va chét nhii héa c6 thé 1a cac SFA kiéu cation,

anion, ludng tinh hodc khong ion.

Céc SFA thich hop kiéu cation bao gdm cac hop chét amoni bac bdn (vi du nhu

xetyltrimetyl amoni bromua), cac imidazolin va cdc mudi amin.

Céac SFA mang anion thich hop bao gdm cic mubi kim loai kiém ctia cac axit
béo, cac mudi ciia cdc monoeste béo cta axit sulfuric (vi du, natri lauryl sulfat), cac
mudi cua cac hop chit thom dugc sulfonat hoa (vi du, natri dodexylbenzensulfonat,
canxi dodexylbenzensulfonat, butylnaphtalen sulfonat va cic hon hop ctia cac natri di-
isopropyl- va tri-isopropyl-naphtalen sulfonat), cac ete sulfat, cic ruou ete sulfat (vi
du, natri laureth-3-sulfat), cic ete cacboxylat (vi du, natri laureth-3-cacboxylat), cac
phosphat este (cic san pham clia phan tng gitta mot hodc hon mot rugu béo va axit
phosphoric (chii yéu 13 cac mono-este) hodc phospho pentoxit (chu yéu 1a cac di-este),
vi dy, phan tng gitta rugu lauryl va axit tetraphosphoric; hon nira cac san phim nay ¢6
thé dugc etoxy hoa), cac sulphosuxinamat, cic parafin hodc olefin sulfonat, cac taurat

va céac lignosulfonat.
Céc SFA kiéu ludng tinh thich hop bao gdm céc betain, propionat va glyxinat.

Cac SFA kiéu khong mang ion thich hop bao gdm cac san pham ngung tu cia
cac alkylen oxit, nhu etylen oxit, propylen oxit, butylen oxit hodc cac hdn hop cta
chung, v6i cac rugu béo (nhu rugu oleyl hodc rugu xetyl) hodc véi cac alkylphenol
(nhu octylphenol, nonylphenol hodc octylcresol); cac este khong hoan toan ¢6 ngudn
gdc tir cac axit béo mach dai hodc cac hexitol anhydrit; cdc san pham ngung tu clia cic

este khong hoan toan néu trén véi etylen oxit; cac polyme khéi (bao gém etylen oxit
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va propylen oxit); cac alkanolamit; cac este don gidn (vi du céc polyetylen glycol este

cua axit béo); cac amin oxit (vi dy, lauryl dimetyl amin oxit); va céc lexitin.

Cac chit huyén phi hoéa thich hop bao gdbm cic keo wa nudc (nhu cic
polysacarit, polyvinylpyrolidon hoac natri cacboxymetylxenluloza) va cac sét truong

(nhu bentonit hodc atapungit).

Sang ché nay con dé xuit tiép phuong phap didu hoa su sinh trudng ctia thuc
vat tai vi tri trdng, trong d6 phuong phap nay bao gdm bude diung cho mdt vi tri clia

thue vat mot lwong ché phim diéu hoa sinh truéng theo sang ché nay.

Sang ché nay ciing dé xuit phuong phap thic diy su nay mam cta hat giéng,
phuong phép nay bao gdém budc dung cho cac hat gidng, hodc vao vi tri chira cac hat
gidng, mot lugng c6 tac dung thic ddy su ndy mam cia hat cua ché phim theo sang

ché nay.

Ung dung nay thudng dugc thuc hién bang cach phun ché phim, cu thé 1a bing
may phun lip trén mdy bay cho dién tich rong, nhung cac phuong phap khic nhu phu
bui (dung cho bdt), nho giot hodc tudi cling ¢6 thé dugc dung. Tay chon, ché pham c6

thé duoc Gmg dung vao ludng hoic truc tiép 1én hat trudc hodc trong khi gieo.

Hop chit ¢6 cong thic (I) hodc ché phim theo sang ché nay co thé dugc ding
cho thuc vat, mot ph?m cda thuc vat, mot co quan cua thuc vat, vat liéu nhin giéng cua

thue vat hodc khu vuc xung quanh ctia ching.

Theo mdt phuong an, sang ché @ cap dén phuong phap xir ly vat liéu nhan
gibng cia thuc vat bao gdm budc ding cho vat liéu nhan gibng ctia thuc vat ché pham
theo sang ché nay véi luong c6 hiéu qua dé thic ddy sy ndy mam va/hoic diéu hoa su
sinh trudéng cda thuc vat. Sang ché ciing dé cap dén vat liéu nhan gidng cua thuc vat
duoc xt Iy bang hop chit ¢6 cong thirc (I) hogc ché phim theo sang ché nay. Tét hon
1a, vat liéu nhan giéng cua thuc vat 1a hat giéng. T4t hon 13, vat liéu nhan giéng cua
thuc vat 1a hat giéng. Theo m{t phuong 4n cua sang ché, thuc vat duoc lua chon tir chi
brassica. Hat giéng theo phuong 4n niy dwgc lua chon tr chi brassica. Céac loai thong

thuong cta brassica bao gom cai bap, cai hoa, bong cai xanh, cai bruxen.

Thuéat ngt "vat licu nhan giéng thuc vat" chi tit ca cac phén sinh san cua thuc

vat, nhu céc hat gidng c6 thé duge sir dung dé nhan hat giéng va cac nguyén liéu thuc
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vat sinh dudng nhu canh gidm va than ci. Cu thé 13, c6 thé ké dén hat, r&, qua, cu, than
gia cu, va than ré.

Cac phuong phap Uimg dung cac hoat chét cho vét liéu nhan giéng thuc vat, dic
biét 14 hat, da dugc biét trong k§ thuit, va bao gbm céac phuong phép tng dung bérig
boc, bao, vé va ngam vét li¢u nhan gibng. Viéc xir ly c6 thé tmg dung cho hat vio thoi
diém bit ky giita thu hoach va gieo hat hodc trong qua trinh gieo. Hat ciing c6 thé
duoc mdi trude hodc sau khi xir Iy. Hop chét c6 cong thirc (I) c6 thé tiy y duoc tng
dung két hop véi viéc bao gidi phong c6 kiém soat hoic k¥ thuat sao cho hop chét
dugc giai phéng theo thoi gian.

Ché pham theo sang ché c6 thé dugc ung dung trude khi nay mam hoic sau khi
nay nam. Thich hop 14, khi ché phim duoc sir dung dé didu hoa sinh trudng cua cay
trdng, ¢6 thé tmg dung trudc hodc sau khi nay mam, nhung vu tién 13 sau khi cay trong
nay mam. Khi ché pham dugc str dung dé thic ddy hat nay mam, c6 thé Gmg dung

trude khi ndy mam.

Cac ty 1€ su dung cia cac hop chit c6 cong thic (I) co thé thay ddi trong céc
giGi han rong va tuy thudc vao ban chét cua dat, phuong phép ung dung (trudc hodc
sau nay mam; xur ly hat gidng; dung cho rinh hat gidng; khong tng dung lam dat,
v.v.), cdy trdng, didu kién khi hau hién hanh, va cic nhén t6 khac bi chi phdi boi
phuong phap tng dung, thoi gian ung dung va cay trdng dich. Di v6i ing dung qua 14
hogic tudi nude, cac hop chit ¢é cong thie (1) theo sédng ché no6i chung duoc str dung
véi ty 18 bang tir 1 dén 2000g/ha, dic biét 1a tir 5 dén 1000g/ha. Dé xtt 1y hat giong, ty
1 st dung thuong tir 0,0005 dén 150g trén 100kg hat gidng.

Thue vat trong d6 ché phdm theo sang ché c6 thé duoc st dung bao gdm céc
cay tréng nhu cac ngl cbe (vi du, Ita my, lua mach, lua mach den, yén mach); ct cai
(vi dy, ct cai dudng hodc cu cai dudng cho chian nu6i); cac qua (vi du, qua c6 tép, qua
cing hodc qua mém, nhu tdo, ddu Ha Lan, man, dao, hanh nhén, anh dao, dau tay,
mam x06i hoiic mam x0i); cac ciy ho dau (vi dy, ddu, ddu lang, ddu Ha Lan hodc dau
tuong); cac cay co dau (vi du, cai dau, cai cay, cdy anh tuc, 0liu, hoa huéng duong,
dura, cay thau dau, hat ca cao hoic lac); cic cdy ho dua chudt (vi dy, bi ngd, dua chudt
hoac dua héu); cac cdy co soi (vi dy, bong, lanh, gai dau hoic day); cac cay ho chanh

(vi du cam, chanh, budi hodc quyt); cac rau (vi du, rau chén vit, rau dicp, méing tdy, cai
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bép, ca rdt, hanh, ca chua, khoai tay, bau bi hodc Gt); cay ho long néo (vi du, qua bo,
qué hodc long ndo); ngd; lua; thudc 14; hat; ca phé; cdy mia; che; cay nho; ciy
hubléng; cdy sdu riéng; cdy chudi; cdy cao su ty nhién; ¢ hodc cdy canh (vi duy, cay
hoa, cdy bui, cdy 14 to hodc cdy thuong xanh nhu cdy 14 kim). Danh muc nay khong

dai dién cho bat ky gi6i han nao.

Sang ché ciing c6 thé duge ding dé diéu hoa sinh truéng hoidc thiic ddy nay
mam hat cua thuc vat khong phai 1a cdy trong, vi du nhu dé d& kiém so4t co bang cach

cho ndy mam dong bo.

Cay trdng dugc hiéu 13 ciing bao gdbm cac ciy trdng da dwoc bién dbi bang cac
phuong phap gay gidng théng thudng hoic bing cong nghé di truyén. Vi du nhu, séng
ché ¢6 thé dugc dung chung vdi cac cdy trong di dugc truyén cho kha ning chiu dugc
thudc diét co hodc cac loai thube diét cd (vi du nhu cac chit ¢ ché ALS-, GS-,
EPSPS-, PPO-, ACCase- va HPPD-). Vi du vé cdy trong da duoc truyén cho kha ning
chiu duogc cac imidazolinon, nhu imazamox, bang cic phuong phép gy gidng thong
thuong 12 cai diu mia he Clearfield® (cdy cai diu). Cac vi du vé cac cdy trong da
duge 1am cho chiu dugc céc thude diét co bang cac phuwong phap cong nghé gen bao
gbm vi du, cac loai ngd khing glyphosat va glufosinat c6 san trén thi truong dudi cac
tén thuong mai RoundupReady® va LibertyLink®. Céac phuong phdp lam cho céc cay
trdng chiu dwoc cac chit kim ham HPPD da duge biét, vi dy, tir WO0246387; vi du,
cy trong chuyén gen db6i v6i polynucleotit bao gdm mot chudi DNA dé ma hoéa enzym
HPPD khéng chit kim ham HPPD ¢6 ngudn gdc tir mét vi khudn, cu thé hon la tir
Pseudomonas fluorescens hoac Shewanella colwelliana, hodc tr mot cay, cu thé hon
1a, co nguén géc tr cay mot 14 mam hoic, con cu thé hon 1a, tir lta mach, ngo, lta my,
la, cac loai Brachiaria, Chenchrus, Lolium, Festuca, Setaria, Eleusine, Sorghum hodc

Avena.

Cay trong ciing duoc hidu 14 cac cay da dugc tao sic dé khing vé6i cdc con
trung gdy hai nho cic phuong phap cong nghé gen, vi du nhu ng6 Bt (khang sau duc
than ngd Chau Au), bong Bt (khdng mot duc qua nang bong) va ca khoai tay Bt (khang
bo canh cung Colorado). Céc vi du vé ngd Bt 1a cac ngd lai Bt 176 clia NK®
(Syngenta Seeds). Doc t& Bt 1a protein hinh thanh tu nhién boi vi khuan dit Bacillus
thuringiensis. Cac vi du cta cac doc t6, hodic cac thuc vat chuyén gen c6 thé tong hop
cac doc td nay, duge mo ta trong EP-A-451 878, EP-A-374 753, WO 93/07278, WO
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95/34656, WO 03/052073 va EP-A-427 529. Céc vi du cua thuc vat chuyén gen bao
gém mot hoac nhiéu gen ma hda khing thudc trir sau va biéu hién mot hoic nhiéu doc
t6 12 KnockOut® (ngd), Yield Gard® (ngd), NuCOTIN33B® (bong), Bollgard®
(bong), NewLeaf® (khoai tdy), NatureGard® va Protexcta®. Ca cay trdng hodc vt
liéu gibéng cua chung c6 thé khing thudc diét c6 va, ddng thoi 1am con trung khong in
duoc (su kién chuyén gen “xép chdng”). Vi du, hat gibng c6 thé c6 kha ning biéu hién

protein Cry3 diét con trung trong khi ddng thoi chiu duge glyphosat.

Céc cay trdng s& cling duogc hiéu 12 bao gdm cac cdy thu duge bang cic phuong
phép nhan gidng hodc cong nghé gen thong thudng va c6 cac dic diém dau ra (vi du,
d6 6n dinh bao quan duoc cai thién, gia tri dinh dudng cao hon va huong vi duoc cai

thién).

Céc hop chét va cac ché pham theo sang ché nay co thé dugc sir dung két hop
v6i cac thanh phan hoat dong hodc cac sin pham khac dé sir dung trong ndng nghiép,
bao gém thude trr sau, thube diét nim, thube diét co, chét didu hoa sinh trudng thuc
vét, hop chit ning cao san lugng ciy trdng, chit dinh dudng va chét sinh hoc. Cac vi
du v& cac chit ddng tron thich hop ¢ thé dugc tim thy trong Pesticide Manual, xuét
ban 1an tha 15 (duoc cong bd boi British Crop Protection Council). Cac hdn hop nay
6 thé duge dung cho thuc vat, vat liéu nhan giéng thuc vat hodc vi tri sinh truéng cua
thuc vat dong thoi (vi du, duéi dang hdn hop dugce pha ché truge hodc hdn hop trong
thung), hodc tuan tu theo thang thoi gian thich hop. Su dong ung dung cua cac thube
diét loai gdy hai véi sang ché nay c6 loi ich phu vé giam thidu thoi gian ctia ngudi
ndng dan dugc st dung dé g dung céc san phim cho cic cay trong.

Theo mot khia canh nita cua sang ché nay, cac hogp chét hoic ché phém theo
sang ché nay co thé dugc st dung két hop v6i mot hodc nhiéu hgp chét khac c6 tac
dung nang cao san lugng ciy trdng. Cac hop chat nhu vay bao gbdm céac nguyén t6 vi
lugng, sacarit, amino axit, flavonoit, quinin, va chét kich hoat/kich thich sinh trudng
thuc vat. Vi du, cac hgp chit nhu vay bao gém cac hodéc-mon tu nhién hodc téng hop,
cac auxin, Brasinosteroit, giberelin, absxisic axit, xytokinin, jasmonat, strigolacton,
salixylic axit, etylen, 1-metylxyclopropen, trinexapac-etyl hodc cac din xudt cia

chung. Céc hop chét nhu véy ciing bao gbm cac thube diét loai gay hai c6 téc dung cai
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thién cdy trdng , vi du nhu céc strobilurin (bao gdm azoxystrobin, pyraclostrobin), va

cac neonicotinoit (bao gom thiametoxam, va imidacloprit).

Hién ciing da phat hién 14 cac din xuét strigolactam nay theo séng ché ciing thé

hién cac tic dung nang cao san lugng cdy trong.

Vi vdy, sang ché nay dé xuét phuong phép ning cao va/hodc ting san lugng cia
céc cdy trong bang cach ding hop chét ¢6 cong thie (I) cho thue vat, mot bd phan thyc

vat, vat liéu nhan giéng thuc vat, hodc mot vi tri sinh trudng cia thuc vat.

Thuét nglt “ting san lugng” cta thuc vat nghia 1a san lugng san pham ciia thuc
vat tang thém mat luong cod thé do dugc trén san luong cia san phim twong tu cla
thuc vat duoc san xuét trong cling mot didu kién, nhung nhung khong 4p dung céc tb
hop theo sang ché nay. Tét hon 1a san luong ting thém it nhat khoang 0,5%, t6t hon 1a
1%, tbt hon nita 12 2%, con tdt hon nita 13 4% hodc 16n hon. Tham chi dugc wu tién

hon 13 su ting san lugng bﬁng it nhat khoang 5%, 10%, 15% hodc 20% hodc 16n hon.

Theo sang ché nay, “su nang cao san luong cdy trong” nghia l1a sy cai thién suc
song cua thuc vat, su cai thién chat lugng cta thuc vat, kha ning chong chiu dugc cai

thién doi voi cdc nhan to cang thang, va/hodc hiéu qua st dung dau vao duoc cai thién.

Theo séng ché nay, “su cai thién strc séng cua thuc vat” nghia 1a cac dac diém
nhét dinh dugc cai thién vé chét hodc vé luong khi so véi dic diém tuong tu & thuc vat
dbi chung da duge sinh trudng trong cing mot diéu kién khi khong c6 phuong phép
theo sang ché. Cac dac diém nay bao gd6m, nhung khong bi giéi han &, sy nay mam
som va/hodc duoc cai thién, sy nay mam dugc cai thién, kha ning st dung hat giéng it
hon, su sinh truéng cia ré duoc cai thién, hé ré dugc phat trién hon, su tao ndt san cta
ré ting, su sinh truéng nhanh ting, sy dé nhanh ting, cdc nhanh gbc khoe hon, cac
nhanh géc sinh san nhiéu hon, su dirg cua thyc vat taing hodc dugc céi thién, sy quay
ngugc cua thuc vat it hon (su xoén), su tdng va/hodc su cai thién chiéu cao cta thuc
vat, su tang khdi lwong cdy (tuoi hodc khd), cac phién 14 16n hon, mau 14 xanh hon,
ham luong sic t6 ting, hoat tinh quang hop ting, sy ra hoa sém hon, cdc chum dai
hon, su chin cia hat sém, hat giéng tang, kich thudc qua hodc vo giap, s6 vo gidp hodc
bong ting, sb hat giéng ting trén vo gidp hodc bong, khéi lwong hat giéng ting, su
dién diy hat giéng dugc ning cao, 14 co ban chét it hon, sy cham gia hoa, sirc séng

duoc cai thién cia cdy, mirc do amino axit tdng trong cdc md bdo quan va/hodc dau
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vao can it hon (vi du, phan bon, nudc va/hoac lao dong can it hon). Thyc vat voi stre
song dugc cai thién co thé co6 sy ting dic diém bat ky trong so cac dac di€m néu trén

hodc sur két hop bat ky hodc hai hoac hon hai trong so cac ddc di€ém néu trén.

Theo sang ché nay, “su cai thién chét lugng cua thuc vat” nghia la cac dic diém
nhit dinh duge cai thién chit hodc vé lwong khi so véi dic diém twong tu & thuc vat
d6i chimg da duge sinh trudng trong cling mot diéu kién khong c6 phuong phap theo
sang ché. Cac dic diém nay bao gdm, nhung khong bi gi¢i han trong, hinh thie truc
quan cua thyc vat dugce cai thién, etylen gidm (ndng sudt va/hodc sy kim ham tiép nhén
giam), chét lugng nguyén li€u thu hoach dugc cai thién, vi du, cac hat giéng, qua, 14,
rau (chit luong duoc cai thién niy c6 thé biéu hién dudi dang hinh thire truc quan
duogc cai thién cua nguyén liéu thu hoach), ham lugng hydrat cacbon dugc cai thién (vi
dy, lugng ting cua dudong va’hodc tinh bot, ty 1¢ duong axit duoc cai thién, sy giam
duong khir, tdc do phat trién cua duong tang), ham luong protein duge cai thién, ham
lugng va ché phém dau duoc cai thién, gia tri dinh dudng dugc cai thién, su gidm cac
hop chét khang dinh dudng, tinh chét cam quan dugc cai thién (vi du, huong vi dugc
cai thién) va/hodc céc loi ich sirc khoe nguoi tiéu dung duge cdi thién (vi du, mice do
tdng cta vitamin va chat chéng oxy héa)), cac dic tinh sau thu hoach dugc cai thién vi
du, thoi han st dung va/hodc do dn dinh bao quan dugc nang cao, kha ning ché bién
sém hon, su chiét s6m hon cta cac hop chat), su phat trién cdy trong déng nhat hon
(vi duy, su nay mam, su ra hoa va/hodc su ra qua déng bd cua thuc vat), va/hodc chét
lwong hat giéng duge cai thién (vi dy, dé str dung trong cac mua tiép theo). Thuc vat
c6 chét lugng duoc cai thién c6 thé c6 su ting ddc diém bat ky trong s6 cac dic diém

néu trén hodc su két hop bat ky hoac hai hodc hon hai trong so cac dic di€ém néu trén.

Theo séng ché nay, “kha ning chéng chiu dugc cai thién d6i v6i cac nhan td
cang thing” nghia 1a céc dic diém nhéit dinh dugc cai thién vé chét hogc vé luong khi
so v6i dic diém twong tu & thuc vt d6i chung da duoc sinh trudng trong cing mot
diéu kién khi khong c6 phuong phap theo sang ché. Céc dic diém nay bao gdm, nhung
khong bi gidi han trong, kha ndng chéng chiu va/hoic sirc d& khang tang dbi véi cac
nhén t6 cang thing vo sinh gy ra didu kién sinh truéng duéi toi wu nhu han hén (vi
du, su cang théng bét ky din dén thiéu ham luong nudce trong cdc thuc vat, thiéu kha
nang hép thu nudc hodc sy giam cép nu()fc‘cho thuc vat), tiép xuc voi lanh, tiép xuc voi

nhiét, cing thing thim thiu, cing thang UV, ngap lut, d min ting (vi du, trong dat),
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tiép xuc voi chat khoang, tiép xtc voi 0zdn, tiép xtc v6i 4nh sidng manh va/hodc
khong da chat dinh dudng (vi du, céc chéit dinh dudng nito va/hodc phospho). Thuc
vat v6i kha nang chéng chiu duoc cai thién ddi véi cac nhan té cang thing ¢6 thé c6 su
ting ddc diém bt ky trong sé cac dic diém néu trén hodc su két hop bat ky hoic hai
hodc hon hai trong s cac dic diém néu trén. Trong trudng hop han hén va cing thing
chét dinh dudng, céc kha ning chdng chiu dugc cai thién nay c6 thé do, vi du, su hap

thu, su st dung hodc su luu lai ciia nude va cac chat dinh dudng c6 hi€u qua hon.

Theo séng ché nay, ‘hi¢u qua st dung dau vao duoc cai thién’ nghia 1a thyuc vat
c6 thé sinh trudng c6 hidu qua hon bing cach str dung cdc mitc do cho trude cla cac
dAu vao so v6i su sinh truéng cia thuc vat dbi chimg duoc sinh truéng trong cuing mot
diéu kién khi khong c6 phuong phép theo sang ché. Cu thé 13, cac diu vao bao gom,
nhung khong bi giGi han trong phan bon (nhu nito, phospho, kali, cac vi chét dinh
dudng), anh sang va nudc. Thuc vat c¢6 hiéu qua su dung dau vao dugc cai thién co thé
¢6 su st dung dugce cdi thién cua du vao bét ky trong s6 cac ddu vao néu trén hoic su

két hop bat ky cta hai hodc hon hai trong s6 cac dau vao néu trén.

Céc su nang cao san lugng cay trong khac theo sang ché nay bao gom su giam
chiéu cao cua thuc vat, hodc su gidm tao nhanh la cac dau hiéu c6 loi ¢ cac cdy trong

hodc diéu kién trong d6 mong mudn c6 sinh khoi it hon va choi goc it hon.

Su nang cao san lugng cdy trong cling bao gom su bdo ddm an toan cho cac cay
trong chong lai céc tac dung doc voi thuc vat cua cac thudc diét loai gdy hai hodc cac

hop chét khic dugc ding cho cay trong.

BAt ky hodc tit ca cac su ning cao san lugng cly trdng & trén c6 thé dan dén
san lugng dugc cai thién bé'lng cach cai thién vi du, sinh ly ctia thuc vat, sy sinh trudng
va su phat trién cta thuc vat va/hoic kién trGic cua thuc vat. Trong pham vi sang ché
nay ‘san luong’ bao gém, nhung khong bi gigi han trong, (i) su tdng tao ra sinh khoi,
san lugng hat, ham lugng tinh bdt, ham luong diu va/hodc ham luong protein co thé
dan dén tur (a) su tu ting luong duge tao ra boi thyc vat hodc (b) kha nang duoc cai
thién thu hoach chét liéu cta thuc vat, (ii) su cai thién ché pham cia nguyén liéu thu
hoach (vi du, ty 16 dudng axit duoc ci thién, ché pham dau dugc cai thién, gia tri dinh
dudng tang, su gidm cdc hop chét khang dinh dudng, l¢i ich strc khée ngudi tiéu dung

ting) va/hodc (iii) kha ning ting/dugc hd trg thu hoach cdy trong, kha nang ché bién
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duge cai thién cta cay trong va/hodc do 6n dinh bao quan/tudi tho tét hon. San lugng
ting cua cdy nong nghiép nghia 13, & do co thé thuc hién do dinh lugng, san lugng san
phém cua thuc vat tuong ung ting thém mot luong co thé do dugc trén san lugng cua
san phém tuong tu cda thuc vat dugce san xuét trong cung mot diéu kién, nhung khong
ung dung sang ché nay. Theo sing ché nay, t6t hon 13 san luong ting thém it nhét
0,5%, dugc wu tién hon Ia it nhit 1%, tham chi dwgc wu tién hon 1a it nhat 2%, con

dugc uu tién hon nira 1a it nhét 4% , tot hon 12 5% hodc thim chi nhiéu hon.

Bét ky hoc tit ca cic su ning cao san lugng ciy trong & trén c6 thé dan dén su
st dung dugc cai thién cua dat, nghia 13, dét truéc ddy khong sir dung dugc hodc dudi
t61 wu cho trong trot c6 thé trd nén st dung duogce. Vi du, cic thuc vat thé hién kha ning
sdng sot tang trong diéu kién han hén, c6 thé c6 kha ning dugc trdng trot & cac ving

¢6 luong mua dudi toi wu, vi dy, ¢6 1€ & ven sa mac hodc thdm chi chinh sa mac.

Theo mdt khia canh cta sang ché ndy, cic su ning cao san lugng ciy trong
duogce tao khi gan nhu khong c6 4p luc tir cdc sinh vat gdy hai va/hodc cac bénh va/hodc
su cang thang vo sinh. Theo mdt khia canh nita ctia sang ché nay, cac su cai thién sirc
séng cua thuc vat, kha ning chéng chiu cing thing, chit lugng va/hoic san lugng
duoc tao khi gdn nhu khong c6 ap luc tir cac vat gdy hai va/hodc cac bénh. Vi du cac
vat gady hai va/hodc cdc bénh co thé duoc kiém soat b.%mg su xur ly diét vat gy hai
duoc str dung trude, hodc déng thoi nhu, phuong phép theo séng ché nay. Theo mot
khia canh khac nira cia sang ché nay, cac sy cdi thién strc séng cua thuc vat, kha nang
chéng chiu cing thing, chit lwgng va/hoic san lugng dugce tao khi khong ¢6 ap luc clia
vat giy hai va/hodc bénh. Theo mdt phuong an nita, cac su cai thién sirc séng cua thuc
vat, chét lwong va/hodc san lugng duge tao khi khong co, hodc gﬁn nhu khong co, su
cang thing vo sinh.

Theo sang ché nay, duoc dé xuét 12 su st dung hop chét c6 cong thie (I) hodc
ché phdm bao gdm hop chét c6 cong thirc (I) dé cai thién ning sudt cta thuc vat, sirc
song cua thue vat, chét luong cua thuc vat, kha ning chéng chiu ctia thue vt d6i voi

c4c nhén t6 cang thang va/hodc hi€u qua st dung dau vao cua thuc vat.

Su nang cao san luong cay trdng c6 thé dat dugc trong pham vi céc cay trong.

Céc cdy trong dich thich hop 13, cu thé 13, cac ngii cde, nhu lia my, lta mach, lua
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mach den, yén mach, lGa, ngd hodc lia mién. Tuy nhién, tot hon la céac cdy trong dugc

lwa chon tir nhém gém ngd, lia my, lua, dau tuong.

Céc hop chét theo sang ché nay c6 thé dugc didu ché bing cac phuong phap

Sau.
So do 1
HO Wy
A j/ 3 g
2 1) bazo " \j
ARW,Q . JRUDNF fa /L‘
x A
3".&4 [a]
(XU (X1}

Cac hop chét c6 cong thire (XII) trong d6 R 1a C;- Cg alkyl va W 12 oxy c6 thé
duoc didu ché tir cac hop chét c6 cong thire (XIII) bing céach este hoa bang cach xir ly
v6i rugu voi su ¢ mit cla axit, nhu axit sulfuric trong metanol hodc etanol. Theo
cach khac, cac hop chét c6 cong thire (XII) trong d6 R 1a benzyl va W 1a oxy c6 thé
dugc didu ché tir cac hop chét c6 cong thire (XIII) bing phan tng véi benzylbromua
voi sy ¢6 mit cia bazo nhu xesi cacbonat. Cac hgp chét ¢ cong thirc (XIII) 1a cac hop
chit da biét hoic c6 thé duogc tao bing cc phuong phép da biét ddi véi ngudi co hiéu

biét trung binh trong linh vuc nay.

So dd 2A
w w
R’o w R/oi oi
ZC(R4Rs) C(Rs)CH;
A I A R2 A R2
a7 tag TR L A As . ATA
A A As As A
*a 0 AU LG ‘At R3
RE s
(X1 (X1) (IX)

Céc hop chat ¢ cong thire (XI) trong d6 R 12 alkyl hodc benzyl c6 thé duoc tao
bang cach xir Iy cic hop chét co cong thire (XII) bing phan tng v&i chit phan tng nhu
triflic anhydrit hodc N,N-bis(triflometylsulfonyl)-5-clo-2-pyridylamin v&i sy ¢6 mat

cua bazo nhu lithi diisopropylamit.

Theo céach khéc, cac hop chét c6 cong thire (XI) trong d6 A; 1a C-(C;-Cg alkyl)
c6 thé duoc didu ché tir hop chét (XII) trong d6 Aj-Ag 1a lién két doi bing phan tng

vé6i hitu co-kim loai nhu cuprat hitu co, tiép theo 1a phan tng cta enolat thu duge voi
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chit phan tng nhu triflic anhydrit hodc N,N-bis (triflometyl sulfonyl)-5-clo-2-
pyridylamin. Cuprat hitu co mong mudn c6 thé dugc didu ché tir lithi hiru co hoic
magie hitu co twong tng bing cac phuong phap da biét ddi v6i ngudi c6 hidu biét

trung binh trong linh vuc nay.

Céc hop chét c6 cong thire (IX), trong d6 R 1a alkyl c6 thé dugc tao bang cach
xtr 1y cac hop chét ¢ cong thire (XI), trong d6 LG 1a nhom roi chuyén nhu OTf véi
dan xuét alyl c6 cong thire ZC(R4R5)C(R3)CH,, trong do Z 1a cac dan xuét ciia bo hoic
thiéc vé6i su ¢6 mit cta hé xtc tac/phdi tir thich hop, thudng 1a phirc paladi (0).

So db 2B:
R

i O _W

M\/lj\o’R :/l:

A _O A Ro
I -
SAZ ° A3~A4/A578\
Ri Rs R¢ Rs

X) (Xa)

Theo cach khéc, cac hop chit c6 hodc cong thirc (IXa) trong do R 1a alkyl va
W=0 ¢6 thé dugc diéu ché tir hop chit ¢6 cong thirc (IXa) bang cach olefin hoa keton
bang phosphonat c6 cong thitc MCH,CO,R trong 6 M=PO(OR’), hodc chét phan ting
silan ¢6 cong thirc MCH,CO,R trong d6 M=SiR’; v6i su ¢ mit ctia bazo nhu LDA.
Céc phan tng nay da biét véi ngudi c6 hiéu biét trung binh trong linh vuc nay 1a su

olefin héa WHO hoic su olefin hoa Peterson

So dd 3
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o o

R \ﬁ o i
A R2 A R2 A Rz
Lok A L e

3., ~ A. ,AS

A R3 Y R3 As A;AS R3

R4
RS Ré  ps R4 RS
(IX) or (IXa) (IXb) )
\ (RN 0 /

(IXc)

Céc hop chét c6 cong thie (VII) ¢6 thé dugc tao bang cach xir Iy cic hop chat
c6 cong thic (IXb) voi chét phan ung dugc sir dung dé tong hop axyl clorua nhu (1-
clo-2-metyl-propenyl)-dimetyl-amin, tiép theo 12 phan tmg v6i bazo nhu trietylamin.
Su tao thanh axyl clorua da dugc biét rat 10, d6i véi nguoi ¢ hiéu biét trung binh
trong linh vuc nay va co thé duoc thuc hién bing nhidu chat phan tng khac nhu
thionyl clorua, oxalyl clorua hodc phospho triclorua. Phan tng thir hai da biét, déi véi
ngudi ¢6 hiéu biét trung binh trong linh vyc ndy boi sy xir ly nho sy thém vong keten
ndi phan tur.

Theo céach khac, cac hop chit c6 cong thire (VII) co thé duoc didu ché bing
cach xt 1y cac hop chét c6 cong thire (IXc) bang chit loai nudc nhu triflic anhydrit véi
su ¢6 mit cia bazo nhu colidin dé tao ra chét trung gian keten imin bé‘lng cach thém
vong nodi phén tir tiép theo va dugc tiép theo bang cach thity phan imin thu dugc bing

nudc.

Céc hop chit ¢6 cong thire (IXb) c6 thé duoc tao bang cach xit Iy cic hop chét
¢6 cong thire (IX) hodc (IXa), trong d6 R 1a C, dén Cg alkyl hodc benzyl bing cach
thity phan nhom este bang bazo nhu natri hydroxit hodc lithi hydroxit.

Céc hop chat c6 cong thire (IXc) ¢6 thé dugc didu ché tir cac hop chit c6 cong
thire (IXb) bang phin tng v6i amin ¢6 cong thirc HN(R), trong d6 R khong phai la
vong nhu metyl hodc (R), 1a vong nhu pyrolidin. C4c phan mg nay cé thé dugc thuc
hién véi sy c6 mat cia chit phan ung két hop, nhu DCC (N,N'-
dixyclohexylcarbodiimit), EDC (1-etyl-3-[3-dimetylamino-propyl]carbodiimit
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hydroclorua) hodc BOP-CI (bis(2-0x0-3-oxazolidinyl)phosphonic clorua), véi sy ¢
mit cua bazo, nhu pyridin, trietylamin, 4-(dimetylamino)pyridin hodc
diisopropyletylamin, va tuy y voi sy c6 mat cua chit xtc tic & nhan, nhu
hydroxybenzotriazol hodc 1-hydroxy-7-azabenzotriazol. Tuy chon, phan tmg c6 thé
duoc thuc hién trong h¢ hai pha bao gé)m dung moi hitu co, uu tién la etyl axetat, va
dung moi nude, vu tién 12 dung dich natri bicacbonat. Khi R 1a C;-Cgalkoxy, este (IX)
¢6 thé duge bién ddi truc tiép thanh amit bang cach gia nhiét este va amin v6i nhau khi
xur Iy nhiét. Cac amin c6 cdng thirc (R),NH la céac hop chét da biét hodc co thé duoc

tao bang cac phuong phap da biét d6i voi ngudi ¢o hiéu biét trung binh trong linh vuc

nay.
So dd 4
H 0 R1
. W
| |
Aq % rR2. N W R'/U\R V) rR2. N W
A2, A6 A/A1» A/AT
e e X e
ARG 2HN-X STV Qi RIX )y oA oK Rs
(Vi Ré RO R4 RO
(i) (Via) V1)

Céc hop chét co6 cong thirc (VIa), trong d6 R1 12 H, ¢6 thé dugc diéu ché tir hop
chét c6 cong thirc (VII) bang phan tmg véi hop chét ¢6 cong thuc (VIII) trong d6 X 1a
nhom roi chuyén nhu OH, OT, OMe, OM hoic Cl véi su ¢6 mit cia axit Lewis hodc
axit Bronsted. Phan tmg nay da duogc biét rit ro, dbi v6i ngudi c6 hiéu biét trung binh

trong linh vuc nay dudi tén goi sy hoan vi Beckmann.

Céc hop chit c6 cong thirc (VI), trong d6 R1 1a dan xuét alkyl hodc din xuét
benzyl c6 thé dugc diéu ché tir hop chét c6 cong thirc (VIa) trong d6 R1 1a H thong
qua sy alkyl hoa bing phéan tmg ciia amin vé6i chat alkyl hoa (I11), R1X trong d6 X 1a
halogen hodc nhom tosyl, nhu alkyl halogenua, benzyl halogenua tuy ¥ v&i sy ¢6 mat

cua bazo nhu natri hydrua.

Céc hop chit ¢6 cong thirc (VI), trong d6 dan xuét cacbonyl, ¢6 thé duge didu
ché tir hop chét c6 cong thirc (VIa) trong d6 R1 12 H thong qua su axyl hoa bang hop
chéit c6 cong thie (IV), trong d6 R 1a OH, véi sy ¢6 mit cua chét phan Gng két hop,
nhu DCC (N,N'-dixyclohexyl-carbodiimit), EDC (1l-etyl-3-[3-dimetylamino-
propyl]carbodiimit hydroclorua) hodc BOP-CI (bis(2-ox0-3-oxazolidinyl)phosphonic
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clorua), v4i su ¢6 mit ciua bazo, nhu pyridin, trietylamin, 4-(dimetylamino)pyridin
hodc diisopropyletylamin, va tuy y v6i su ¢ mit cia chit xtc tac &i nhan, nhu
hydroxybenzotriazol. Tuy y, khi R 1 Cl hoac OC(O)C,;-Csalkoxy, phan tng axyl hoa
c6 thé duoc thuc hién trong moi trudng bazo (vi du, véi su c6 mdt cua pyridin,
trietylamin, 4-(dimetylamino)pyridin hoac diisopropyletylamin), tiy y voi su ¢6 mat
ctia chit xuc tac ai nhan. Tuy chon, phan tng c6 thé dugc thuc hién trong hé hai pha
bao gdbm dung mai hitu co, wu tién 1a etyl axetat, va dung méi nude, vu tién 13 dung
dich natri bicacbonat. Tuy ¥, khi R 1a C;-Cg alkoxy, amit c6 thé dugc diéu ché bang
cach gia nhiét chit twong tw este clia hop chét ¢6 cong thirc (IV) va amit (VIa) véi

nhau. R’ ¢6 thé 1a nhém alkyl hodc alkoxy.

Céc hop chit c¢6 cong thire (VI) trong d6 R1 1a aryl hogc heteroaryl ¢6 thé duoc
didu ché tir cac hop chit ¢6 cong thirc (VIa) trong d6 R1 1a H va aryl halogenua hodc
heteroaryl halogenua tuong ‘g v6i sy ¢6 mit cia bazo nhu natri hydrua hodc kali
cacbonat, va cudi ciing 1 chét xuc tac, thuong 1a phirc Pd(0) hodc phire ddng(1), phoi

tir nhu dimetyletan-1,2-diamin.

Sodos
T1 T1
Rz2 N /W R2 N /W
A/A1\A6 A/ALAG
12 ! Lz 1 N\ R8
3 5 3. 5
e R3 AL R3 R
H
Re RS Re RS
(V1) (1)
R1
w
R2 N~
LN
A7 A
LoLooos
Vel R3
Ad Ne W)
ra RSFR

Céc hop chit ¢ cong thirc (IT) ¢6 thé dugc didu ché tir hop chit c6 cong thirc
(VI) nho phan tmg v6i din xuit este ciia formic nhu etyl format v6i su ¢6 mit cia
bazo nhu lithi diisopropylamit hodc lithi bis(trimetylsilyl)amit. Theo cach khéc, cac
hop chat c6 cong thirc (IT) c6 thé dugc didu ché tir hop chit ¢6 cong thirc (V) nho su
thuy phan bang axit nhu hydro clorua. Céc hop chit c6 cong thie (V) c6 thé duge didu
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ché tir hop chit c6 cong thirc (VI) nho phén ung véi cht phan tng Bredereck (t-
butoxybis(dimetylamino)metan) trong doé R 1a metyl hodc chét twong tu.

S6do6
RO\(o
R2 N /W
Ay A - =
AZ | \I/Rs
3\A4/A5 R3 o
(Ia)
(lib)
R
O (o}
Az
\'/RB
R3
R5 R
(Va)

Céc hop chit ¢6 cong thie (IIb) c6 thé duge didu ché tir hop chit ¢ cong thirc
(ITa) trong d6 R la nhém alkyl nhu tert butyl nho xtr Iy bang axit nhu axit trifloaxetic
hoac hydro clorua. Theo cach khac, cdc hop chét c6 cong thirc (IIb) c6 thé dugc didu
ché tir hop chét c6 cong thirc (Va) trong d6 R 1a nhom alkyl nhu tert butyl thong qua

viée xtt Iy bang axit nhu hydro clorua.

Sodo7
R1
R1 [ w
w A R2 2
RN~ Ay “Ag

Ay ag ‘l\ | X\ R8
| | R8 3., As R3
Ay, _As > 4 o

Céc hop chit c6 cong thirc (1) ¢6 thé dugc didu ché tir hop chét co cong thirc
(IT) thong qua su thé i nhan cua din xut SH-furanon c6 nhém rdi chuyén (LG) va LG
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1a nhém roi chuyén, nhu brom hodc clo & vi tri s0 5 v6i su ¢6 mét ctia bazo nhu, vi du,

kali tert-butylat va c6 hodc khong c6 chét phu gia nhu 18-crown-6.

So do 8
| ¥
a2 N W Rz N W
A A AP
A A R8 2 e R8
3. _As R3 —_— As. A
Aa o_ o e L
Ra RS Lg‘:° R4 RS 12:0
RTT O\ r’ N
(la) U]
R1-X () Or
/tCJ)\
R R’
(V)

Theo céch khéc, cac hop chéit ¢6 cong thic (I), trong d6 R1 1a dan xuit alkyl
hoic din xuit benzyl, c6 thé duoc didu ché tir hop chét c¢6 cong thic (Ia) trong d6 R1
la H thong qua sy alkyl héa bang phan tng ctia amin v6i chét alkyl héa (IIT) nhu alkyl
halogenua, benzyl halogenua tlly y v6i su ¢ mét ciia bazo nhu natri hydrua hodc bac

oxit.

Theo cach khac, cac hop chit c¢6 cong thire (I) co thé dwoc didu ché tir hop chét
c6 cong thire (Ia) trong d6 R1 1a H thong qua su axyl héa bang hop chit ¢ cong thirc
(IV), trong d6 R 1a OH, vé6i su c6 mit cua chét phéan tUng két hop, nhu DCC (N,N'-
dixyclohexylcarbodiimit), EDC (1-etyl-3-[3-dimetylamino-propyl]carbodiimit
hydroclorua) hodc BOP-CI (bis(2-oxo0-3-oxazolidinyl)phosphonic clorua), véi sy co
mit cia bazo, nhu pyridin, trietylamin, 4-(dimetylamino)pyridin hodc
diisopropyletylamin, va tuy y v&i sy c6 mdt cua chit xtc tic & nhan, nhu
hydroxybenzotriazol. Tuy ¥, khi R 1a Cl hodc OC(O)C,-Cgalkoxy, phan rng axyl hoa
c6 thé dugc thuc hién trong mdi truong bazo (vi du, v6i sy c6 mit cla pyridin,
trietylamin, 4-(dimetylamino)pyridin hodc diisopropyletylamin), tay y v6i sy c6 mat
clia chit xtc tac 4i nhén. Tuy chon, phan ung ¢6 thé duoc thuc hién trong hé hai pha
bao gdm dung mdi hitu co, wu tién 1a etyl axetat, va dung mdi nu6c, wu tién 1a dung
dich natri bicacbonat. Tuy y, khi R 1a Cy-Cgalkoxy, amit ¢ thé duoc diéu ché béng
cach gia nhiét este (IV) va amit (Ia) v6i nhau.
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Céc hop chét c¢6 cong thic (1), trong d6 W 1a luu huynh, c6 thé dugc diéu ché tir
hop chét c¢6 cong thic (I), trong d6 W 1a oxy, bing cach xi ly voi chét phan tung

chuyén luu huynh, nhu chét phan ting Lawesson hodc phospho pentasulfua.

SODPO9

(Ib) (la)

Hop chét c6 cong thic (a) ¢6 thé duge didu ché tir hop chat c6 cong thirc (Ib)

bang cach xir ly v6i axit nhu HCI hodc axit Lewis nhur magie clorua.

Vi du thue hién sang ché
Céc phuong phap HPLC-MS duéi day duoc sir dung dé phan tich céc hop chét:
Phuong phép A:

Quang phd duoc ghi trén khéi phd ké ZQ ctia Waters (khdi phd ké bdn cuc
don) duogc trang bi ngudn phun dién tir (Phan cyuc: ion dwong hodc 4m, mao dan: 3,00
KV, Con: 30,00V, B chiét: 2,00V, Nhiét d6 Ngudn: 100°C, Nhiét d can solvat hoa:
250°C, Luu luong khi con: 50L/H, Luu lugng khi can solvat hoéa: 400L/H, Khoang
khéi phé: 100 dén 900Da) va Agilent 1100 LC (chét khir khi, bom di, ngén cot duogc
gia nhiét va bd phat hién mang diot. Cot: Phenomenex Gemini C18, 3um, 30 x 3mm,
nhiét do: 60°C, Khoang budc song DAD (nm): 210 dén 500, Gradien dung moi: A =
nude + 5% MeOH + 0,05% HCOOH, B= axetonitril + 0,05% HCOOH: ; gradien: 0
phut 0% B; 2-2,8 phut 100% B; 2,9-3 phut 0% luu lugng B (ml/phut) 1,7

Phuong phap B : Quang phé dugc ghi trén khéi phd ké SQD cuia Waters (khéi
phé ké bén cuc don) khéi phd ké dugc trang bi ngudn phun dién tir (phan cuc: ion
duong va am, mao din: 3,00kV, con: 30,00V, B chiét: 2,00V, Nhiét do Nguon:
150°C, Nhiét d khir solvat hoa: 250°C, Luu lugng khi qua con: 0 1/gio, Luu lugng khi
khir solvat héa: 650L/Gid, Dai Khdi luong: 100 dén 900Da ) va Acquity UPLC cia
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Waters (bom do6i, ngin cOt dugce gia nhiét va bd phat hién mang diot, chit khir khi,
bom ddi, ngin cot dugc gia nhiét va bo phat hién mang diot, cot: Phenomenex Gemini
C18, 3um, 30 x 2mm, nhiét do: 60°C, luu lugng 0,85ml/phut; Dai chiéu dai song DAD
(nm): 210 dén 500 ), gradien dung mdi: A = H,O + 5% MeOH + 0,05 % HCOOH, B=
axetonitril + 0,05 % HCOOH ) gradien: 0 phut 0% B; 0-1,2 phat 100% B; 1,2-1,50
phut 100% B.

Phuong phép C:

Quang phd dugc ghi trén khéi phd ké ZQ cua Waters (khdi phd ké bén cuc
don) dugc trang bi nguf")n phun dién tir (phén cuc: ion duong hodc 4m, mao dan:
3,00kV, con: 30,00V, Bo chiét: 2,00V, Nhigt @ Ngudn: 150°C, Nhiét do can solvat
hoa: 350°C, Luu lugng khi c¢on: 50L/H, Luu lugng khi cdn solvat hoa: 400L/H,
Khoang khéi phd: 100 dén 900Da) va Acquity UPLC cta Waters (chat khir khi, bom
ddi, ngin cot dugc gia nhiét va bd phat hién mang diot. Cot: Waters UPLC HSS T3,
1,8um, 30 x 2,Imm, Nhiét do: 60°C, Khoang budc song DAD (nm): 210 dén 500,
Gradien dung mdi: A = nudc + 5% MeOH + 0,05 % HCOOH, B= axetonitril + 0,05%
HCOOH: gradien: 0 phut 10% B; 1,2-1,50 phtt 100% luu lugng B (ml/phit) 0,85

Céc chir viét tit dudi day duoc st dﬁng trong subt phan nay: s = vach don; bs =
vach don rong; d = vach doi; dd = vach déi kép; dt = vach ba kép; t = vach ba, tt =
vach ba ba, q = vach bdn, m = vach bdi; Me = metyl; Et = etyl; Pr = propyl; Bu =
butyl; M.p. = diém nong chay; RT = thoi gian luu tru, MH" = cation phan tir (nghia 13,
khéi lwong phan tir do dugc).

Vi du 1: (3E.3aR,8bS)-8,8-dimetyl-3-[(4-metyl-5-oxo-2H-furan-2-
yl)oxymetylen]-3a,4,5,6,7,8b-hexahydro-1H-indeno[ 1,2-b]pyrol-2-on (P1)

Budce 1:

Benzyl 2-(2-metyl-6-oxo-xyclohexen-1-yl)axetat

R
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Dung dich axit (Org. Proc. Research & Dev 1997, trang 222)(2,0g, 11,9mmol)
trong MeOH (20ml) duoc khudy véi xesi cacbonat (1,93g, 5,94mmol) trong 1 gid va
cac dung moi duge loai trong chin khong. Phan cin duge hip thu trong DMF (20ml)
va benzyl bromua (1,84ml, 15,5mmol) duoc thém vao. Dung dich duoc khudy qua
dém & nhiét d6 trong phong. Dung dich duoc pha loang bang dietylete (100ml) va chat
két tha dugc loai béng cach loc. Phén loc duoc rira béng nude mudi (3*50ml), dugc
sdy va dugc co. Phin cin duoc lam sach bang phép sic ky nhanh rira giai bang
xyclohexan va etyl axetat (9/1 dén 4/1) @é thu dugc hop chit mong muén 1a dau khong
mau (2,82, 90%); 'H NMR (400MHz, CLOROFOM-d)7,31 - 7,41 (5H, m), 5,12 (2H,
s), 3,43 (2H, s), 2,42 (4H, s), 1,99 (2H, quin, J=6,2Hz), 1,93 (3H, s).

Budc 2: Benzyl 2-[6,6-dimetyl-2-(triflometylsulfonyloxy)xyclohexen-1-
yl]axetat:

F
F o
ST G SO
0 0
O — Oy
Thém tr tir metyl lithi (1,6 M trong dietylete, 10,8ml, 17,4mmol) vao huyén
phi ddng iodua (1,66 g, 8,71lmmol) trong dietylete (20ml) dugc lam lanh & nhiét d6 -
20°C. Dung dich dugc khudy trong 30 phit & nhiét do -15°C, cho dén khi dong iodua
dugc hoa tan hoan toan va sau d6 thém benzyl 2-(2-metyl-6-oxo-xyclohexen-1-
ylaxetat (1,50g, 5,80mmol) trong dietylete (5ml) ¢ nhiét do -20°C. Dung dich dugc
khudy trong 10 phut & nhiét do -20°C. Sau d6, thém chat phan img
bis(triflometylsulfonyl)-5-clo-2-pyridylamin (2,73 g, 7,00mmol) trong THF (10ml) va
dung dich dugc khudy trong 15 phiit & nhiét do 0°C. Thém amoni clorua bao hoa tiép
theo 1a hexan/etyl axetat (9/1, 100ml). Chét két tha mau xanh/triing duoc loc va phan
loc dugc chiét bang hon hop ciia hexan va etyl axetat (9/1). Cac 16p hitu co két hop
dugc ria béng nude mudi, duge séy va duogc cd dic. Phén cin duge lam sach bé‘mg
phép sic ky nhanh rira gidi bang xyclohexan va etyl axetat (25/1) dé tao ra hop chat
chuén do 13 dAu khong mau (1,90g, 80%). 'H NMR (400MHz, CDCl;) § 7,30 - 7,44 (5

H, m), 5,15 (2H, s), 3.22 (2H, s), 2,43 (2H, t, J/=6,4Hz), 1,79 (2H, m), 1,52 (2H, m),
1,03 (6H, s) phan triéu.
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Budc 3: Benzyl 2-(2-alyl-6,6-dimetyl-xyclohexen-1-yl)axetat:

Ei,,sf’o |
° djﬁk/@ L éi(\vo\/g

Dung dich benzyl 2-[6,6-dimetyl-2-(triflometylsulfonyloxy)xyclohexen-1-
yl]axetat (2,30g, 5,66mmol) trong dioxan (10ml) dugc théi bang argon. Sau d6 thém
alyl stanan (2,10ml, 6,79mmol), paladi triphenylphosphin tetrakis (327mg, 0,28mmol)
va lithi clorua (360mg, 8,49mmol). Dung dich duoc gia nhiét dé hoi luu trong 7 gio va
sau d6 dugc co dic dé tao ra dau thd mau vang duoc 1am sach bang phép sic ky nhanh
rira giai bang xyclohexan va etyl axetat (25/1) dé tao ra hop chit chuin do 1a dau
khong mau (1,55g, 92%). "H NMR (400MHz, CDCl5) § 7,33 - 7,40 (5H, m), 5,72 (1H,
ddt, J=16.8, 10,5, 6,2Hz), 5,11 (2H, s), 4,97 (1H, dt, /=16.8, 1,5Hz), 4,96 (1H, dt,
J=10,5, 1,5Hz), 3,11 (2H, s), 2,71 (2H, d, J=6,2Hz), 2,00 (2H, t, /=6,2Hz), 1,58 - 1,65
(2H, m), 1,46 - 1,50 (2H, m), 0,97 (6H, s) phan tridu.

Budc 4: axit 2-(2-alyl-6,6-dimetyl-xyclohexen-1-yl)axetic:

O\Q = OH

O O

Puoc bd sung vao dung dich benzyl 2-(2-alyl-6,6-dimetyl-xyclohexen-1-
yDaxetat (1,5g, 5,02mmol) trong dioxan (12ml) va nuéc (4ml) 1a NaOH (2M, 5,5ml).
Dung dich dugc gia nhiét dén nhiét do 100°C trong trong 30 gid. Dung dich dugc ¢b
trong chan khong va nudc dugce bd sung. Lép nude duoc chiét 2 14n bing ete va 16p
hitu co dugc loai. Sau do, dd pH cua 16p nude dugc diéu chinh dén 1. Dung dich dugc
chiét bang etyl axetat va duoc rira bing nude mudi, duge sdy va duogc co dic dé tao ra
san phidm mong mudn 1a dau khong mau (1,05 g, dinh lugng). 'H NMR (400MHz,
CDCl) & 5,77 (1 H, dd, J=16,9, 10,3Hz), 4,88 - 5,09 (2H, m), 3,13 (2H, s), 2,74 (2H,
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d, J=6,2Hz), 1,96 - 2,08 (2H, m), 1,59 - 1,69, (2H, m), 1,43 - 1,57 (2H, m), 0,98 - 1,06
(6H, s) phﬁn triéu.

Budc 5: 2-(2-alyl-6,6-dimetyl-xyclohexen-1-yl)-1-pyrolidin-1-yl-etanon:

oy )

o O

Puoc bd sung vao dung dich axit 2-(2-alyl-6,6-dimetyl-xyclohexen-1-yl)axetic
(80mg, 0,38mmol), 1-etyl-3-(3-dimetylaminopropyl)carbodiimit (103mg, 0,54mmol)
va 1-hydroxy-7-aza-benzotriazol (73mg, 0,54mmol) trong DMF (2ml) Ia pyrolidin
(55mg, 0,77mmol) dugc tiép theo bdi EtsN (117mg, 1,15mmol). Dung dich duoc
khudy trong Ar trong 18 gid. Nudc duge bd sung (20ml) va dung dich dugc chiét bang
ete (3*20ml). Céc 16p hitu co két hop dugce rira bang nude (3*30ml) va nudc mubi,
duge sdy va duoc co. Phén cin duoc lam sach bang phép sic ky nhanh rira gidi bang
xyclohexan va etyl axetat (4/1 dén 3/1) dé tao ra hop chét chuin do 1a dau khoéng mau
(82mg, 82%). '"H NMR (400MHz, CDCls) & 5,75 (1 H, ddt, J=16,7, 10,5, 6,1, 6,1Hz),
4,93 (2H, m, J=19,1, 1,8Hz), 4,93 (0H, dd, /=8,1, 1,8Hz), 3,44 (4H, td, J=6.8, 4,0Hz),
2,93 (2H, s), 2,64 (2H, d, J=5,9Hz), 1,89 - 2,02 (4H, m), 1,82 (2H, quin, J=6,6Hz),
1,58 (2H, d, J~11,7Hz), 1,43 - 1,50 (2H, m) 0,90 - 0,99 (6H, s) phan triéu.

Budec 6: 3,3-dimetyl-2a,4,5,6,7,7a-hexahydro- 1H-xyclobuta[a]inden-2-on:

Phuong phép 1

0

NO | /O
/

Thém colidin (31mg, 0,25mmol) tiép theo 13 dung dich triflic anhydrit (71mg,
0,25mmol) trong diclometan (1ml) vao dung dich 2-(2-alyl-6,6-dimetyl-xyclohexen-1-
yl)-1-pyrolidin-1-yl-etanon (60mg, 0,23mmol) trong diclometan (3ml). Dung dich
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dugc khudy trong 4 gid & nhiét do trong phong. Thém colidin (31mg, 0,25mmol) va
triflic anhydrit (71mg, 0,25mmol) mot 14n niva va dung dich dugc khudy trong 1 gio.
Dung méi dugc loai trong chin khong va phan cin duoc hép thu trong cacbon
tetraclorua (2ml) va nudc (2ml). Hon hop hai pha duge gia nhiét dé hdi luu trong 2
gio. Thém diclometan (20ml) va 16p nudc duge chiét bang diclometan (20ml). Céc 16p
hiru co két hop duge sdy (Na2SO4) va dugc co. Phén cin dugc 1am sach bang phép
sdc ky nhanh rira giai bang 5% etyl axetat trong xyclohexan dé tao ra 32mg diu khong
mau (79%). '"H NMR (400MHz, CDCl3) § 4,11 - 4,22 (1H, m), 3,08 (1H, ddd, /=17.2,
7,7, 4,8Hz), 2,56 - 2,75 (3H, m), 2,21 (2H, dd, J~=16,1, 3,7Hz), 1,85 - 1,97 (2H, m),
1,59 (2H, quin, J=6,2 Hz), 1,26 - 1,43 (2H, m), 0,95 (6H, s) phan tridu; ES+: 191
(M+H+)

Phuong phéap 2

O
HO

Thém chét phan tng Ghosez (326mg, 2,44mmol) vao dung dich axit 2-(2-alyl-
6,6-dimetyl-xyclohexen-1-yl)axetic (424mg, 2,04mmol) trong diclometan (50ml) L
Dung dich duoc khudy trong 1 gid va sau d6 dugc gia nhiét dé hoi luu. Sau d6 thém tir
tir dung dich trietylamin (0,567ml, 4,08mmol) trong diclometan (1ml) trong 5 phat va
dung dich dugc gia nhiét khi hdi lvu trong 2 gid. Dung dich sau d6 duge 1am lanh
xubng nhiét do trong phong va thém tiép diclometan (20ml). Dung dich dugc ria bang
HCI (1M), duoc sdy va duoc cd dic. Phén cin dugc 1am sach bang phép sic ky nhanh
rira giai bang etyl axetat 5% trong xyclohexan dé tao ra 310mg dau khong mau (79%)

(s6 liéu gidng hét véi phuong phap A).

Buéc 7: 8,8-dimetyl-1,3,3a,4,5,6,7,8b-octahydroindenol[ 1,2-b]pyrol-2-on:

Q

H
9 NH, N_©
+ S-0'
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Thém amino 2,4,6-trimetylbenzensulfonat (60% trong nudc, 0,280mg,
0,86mmol)(Organic Process Research and Development 2009, trang 263) vao dung
dich 3,3-dimetyl-2a,4,5,6,7,7a-hexahydro-1H-xyclobuta[a]inden-2-on (150mg,
0,79mmol) trong diclometan (3ml). Dung dich duoc khudy & nhiét do trong phong
trong 1 gi¢ va dung dich dugc pha loang bang diclometan (10ml) va dugc rira bing
NaHCO; bdo hoa. Lép hitu co duoc séy va duoc ¢o dic dé tao ra lactam mong mudn
1a chit rén mau tring (200mg, dinh lugng). Phan cin duoc sir dung ma khéng can tinh
ché thém trong bude tiép theo. LCMS (Phuong phap A) RT= 1,61 phit, 206 (M+H");
"H NMR (400MHz, CDCl5) & 6,26 (1 H, br. s.), 4,53 (1 H, d, J/=7,0 Hz), 2,80 - 3,02 (1
H, m), 2,50 - 2,69 (2 H, m), 2,05 - 2,22 (2 H, m), 1,92 (2 H, q, J=6,2 Hz), 1,57 - 1,78
(2H,m,) 1,30 - 1,50 (2 H, m), 1,05 3 H, s), 1,04 B H, s) phan tridu.

Budgc 8: Tert-butyl 8,8-dimetyl-2-ox0-3a,4,5,6,7,8b-hexahydro-3H-indeno[1,2-
b]pyrol-1-cacboxylat:

H \\(
N_O o)
ifj 01 ]

Thém di-tert-butyl dicacbonat (414mg, 1,94mmol), Et;N (0,272ml, 1,94mmol)
va N,N-dimetylaminopyridin (12mg, 0,097mmol) vao dung dich 8,8-dimetyl-
1,3,3a,4,5,6,7,8b-octahydroindeno[ 1,2-b]pyrol-2-on thdé (200mg, 0,974mmol) trong
diclometan (10ml). Dung dich duoc khudy trong 24 gi¢. Dung dich duge rira bang HCI
IN, duoc séy va duoc cd dac. Phén can duoc lam sach béng phép séc ky nhanh rtra
giai bang etyl axetat va xyclohexan (1/9 dén 3/7) dé tao ra 133mg dau mau vang (55%
trong 2 budc). LCMS (Phuong phap B) RT= 1,17 phut, 634 (ZM+Nat); 'H NMR
(400MHz, CDCls) 6 5,31 (1 H, d, J/=7,3 Hz), 2,84 (1 H, ddd, J=16,5, 9,2, 7.3 Hz), 2,65
(1 H, dd, J=17.6, 9,2 Hz), 2,41 (1 H, dd, J=16,1, 7,0 Hz), 2,25 (1 H, dd, J~17.6, 10,3
Hz), 2,01 3 H, s), 1,53 - 1,66 (11 H, m), 1,39 - 1,52 (2 H, m), 1,16 (3 H, s), 0,99 (3 H,

s) phan triéu.

Buéc 9: Tert-butyl  (3E)-3-(dimetylaminometylen)-8,8-dimetyl-2-oxo-
3a.,4,5,6,7,8b-hexahydroindeno| 1,2-b]pyrol-1-cacboxylat:
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Thém chit phan tng Bredereck ((t-butoxybis(dimetylamino)metan) (0,30ml,
1,44mmol) vao dung dich tert-butyl 8,8-dimetyl-2-0x0-3a,4,5,6,7,8b-hexahydro-3H-
indeno[1,2-b]pyrol-1-cacboxylat (110mg, 0,36mmol) trong toluen (2ml). Dung dich
duogc gia nhiét dén nhiét do 110°C trong 5 gio. Dung dich dugc lam lanh xudng nhiét
do trong phong, va thém nude. Dung dich dugc chiét bang etyl axetat, dugc rira bang
nude mudi, duge séy va dugc co dac. Phan cin duogc lam sach being phép sic ky nhanh
rira giai bang xyclohexan va etyl axetat (7/3 dén 1/1) dé tao ra chét rin mau tring
(83mg, 64%). Pién néng chay 170-172°C; LCMS (Phwong phap B) RT= 1,14 phut,
361 (M+H+); '"H NMR (400MHz, CDCl3) & 7,10 (1 H, d, J=1,8 Hz), 5,27 (1 H, d,
J=8,1 Hz), 3,65 (1 H, tt, J=8,1, 1,8 Hz), 2,99 (6 H, s), 2,24 (1 H, d, J=15,4 Hz), 1,75 -
1,97 (2 H, m), 1,49 - 1,60 (11 H, m), 1,38 - 1,46 (1 H, m), 1,32 (1 H, m), 1,19 3 H, s),
0,97 (3 H, s) phan tri¢u.

Budc 10: (3E)-3-(hydroxymetylen)-8,8-dimetyl-3a,4,5,6,7,8b-hexahydro-1H-
indeno[1,2-b]pyrol-2-on:

50
H
o
N__O N
—_—
M b
OH
/’N\

Thém HClI 1IN (0,35mmol) vao dung dich tert-butyl (3E)-3-
(dimetylaminometylen)-8,8-dimetyl-2-ox0-3a,4,5,6,7,8b-hexahydroindeno[ 1,2-
b]pyrol-1-cacboxylat (83mg, 0,23mmol) trong THF (2ml). Dung dich dugc khudy
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trong 3 gid & nhiét do trong phong va thém nudc. Dung dich dugc chiét bang etyl
axetat (2*30ml), dugc ria béng nude mudi, duge séy va duogc cd dic dé tao ra dau
mau vang (78mg, quant.). San phdm nay duoc hép thu trong diclometan (2ml) & nhiét
dd 0°C va thém axit trifloaxetic (0,2ml). Dung dich dugc khqu & nhiét @6 0°C trong
30 phat va thém NaHCOj; bao hoa. Dung dich duoc chiét bang diclometan, duoc sy
va duogc cd dac dé tao ra hop chét chuin do dugc st dung lam nguyén liéu cho budc
tiép theo (55mg, quant.). LCMS (Phuong phap A): RT= 1,54 phut, ES+ 234 (M+H+).
ES- 232 (M-H+).

Buéce 11: (3E,3aR,8bS)-8,8-dimetyl-3-[(4-metyl-5-oxo-2H-furan-2-
yl)oxymetylen]-3a,4,5,6,7,8b-hexahydro-1H-indeno[ 1,2-b]pyrol-2-on (P1)

P1 B1

Thém kali tert butoxit (35mg, 0,283mmol) vao dung dich (3E)-3-
(hydroxymetylen)-8,8-dimetyl-3a,4,5,6,7,8b-hexahydro-1H-indeno[ 1,2-b]pyrol-2-on
(55mg, 0,23mmol) trong DMF (2ml) & nhiét do 0°C. Sau 30 phut, brombutenolit
(54mg, 0,30mmol, dugc diéu ché theo Johnson va cdng su, J.C.S. Perkin I, 1981, trang
1734-1743) trong diclometan (0,5ml) duoc bd sung va dung dich duoc khudy trong 1
gio. Nude duoc bd sung vao hdn hop phan mg va dung dich dugc chiét bang etyl
axetat (3*15ml), dugc rira bang nudce mudi (3*15ml), duge sdy va duge co dic. Phan
can duge 1am sach bing phép séc ky nhanh (CyH/EA, 1/1 dén 1/4) dé tao ra chat dong
phan khong d6i quang P1 13 dong phan phan cuc it hon va B1 1a ddng phan phan cuc

hon.

P1: 'H NMR (400MHz, CDCl;) & phan triéu 7,22 (1 H, d, J=2,6 Hz), 6,91 (1 H,
t, J=1,5 Hz), 6,11 (1 H, t, J=1,5 Hz), 5,96 (1 H, br. S), 4,61 (1 H, d, /~7,7 Hz), 3,59 (1
H, ddq, J=9,9, 7.7, 2,3 Hz), 2,71 (1 H, dd, J~16.,9, 9,9 Hz), 2,25 - 2,37 (1 H, m), 2,02
(3 H, t, J=1,5 Hz), 1,86 - 1,96 (2 H, m), 1,58 - 1,68 (2 H, m), 1,36 - 1,49 (2 H, m), 1,06
(3 H, s), 1,05 (3H, s). LCMS (Phuong phap B): RT= 0,94 phut, ES+ 330 (M+H+).
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B1: '"H NMR (400MHz, CDCl;) & phan tri¢u 7,22 (1 H, d, /=2,6 Hz), 6,91 (1 H,
t, J=1,5 Hz), 6,11-5,96 (2 H, m), 4,59 (1 H, d, J=7,7 Hz), 3,59 (1 H, ddq, J=9.9, 7.7,
2,3 Hz), 2,71 (1 H, dd, J=16,9, 9,9 Hz), 2,25 - 2,37 (1 H, m), 2,01 (3 H, t, J=1,5 Hz),
1,86 - 1,96 (2 H, m), 1,58 - 1,69 (2 H, m), 1,36 - 1,50 (2 H, m), 1,06 (3 H, s), 1,05 3H,
s). LCMS (Phuong phap B): RT= 0,93 phut, ES+ 330 (M+H+).

(3E,3aR,8bS)-8,8-dimetyl-3-[(4-metyl-5-oxo-2H-furan-2-yl)oxymetylen]-
3a,4,5,6,7,8b-hexahydro-1H-indeno[ 1,2-b]pyrol-2-on (P9)

P9 BS

Céc hop chat duoc diéu ché bang cach sir dung quy trinh tuong tu bat dau tir
(3E)-3-(hydroxymetylen)-8,8-dimetyl-3a,4,5,6,7,8b-hexahydro-1H-indeno[ 1,2-
b]pyrol-2-on C1 va 2-clo-3,4-dimetyl-2H-furan-5-on (Tetrahedron, 1978, 34, 1935—
1942) va la hdn hop cua céc chat dong phan khong dbi quang P9 va B9. LCMS
(Phuong phéap C): RT= 0,75 phut, ES+ 344 (M+H").

Vi du 2: Su tong hop (3E,3aR.4aS,8bS)-3-[[(2R)-4-metyl-5-ox0-2H-furan-2-
ylJoxymetylen]-1,3a,4,4a,5,6,7,8b-octahydroindeno[ 1,2-b]pyrol-2-on

Budc 1:

Tert-butyl 2-(2-alylxyclohexyliden)axetat

Thém dung dich 2,22M cta n-butyllithi (20,4ml, 44,4mmol) vao dung dich
diisopropylamin (6,60ml, 46,6mmol,) trong THF (200ml) ¢ nhi¢t d¢ -10°C. Dung dich
duoc khqu 15 phut & nhiét d6 -10°C, dugc lam lanh Xuéng nhiét o -78°C va tert-
butyl 2-trimetylsilylaxetat (9,7ml, 44,4mmol) trong 1 ml THF dugc bd sung timg giot.
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Dung dich duogc khudy 15 phit & nhiét do -78°C, va thém ting giot 2-
alylxyclohexanon (3,3ml, 22,2mmol). Hon hop phan tmg dugc khudy 1 gio & nhiét do
-78°C va 3 gio ¢ nhiét d6 -25°C. N6 sau d6 dugc dép tat béng NH,4C1 bdo hoa, dugc
chiét béng etylaxetat, dugc rua brflng nude mudi, duge séy va dugc ¢o dic. Su lam sach
bing phép sic ky nhanh (xyclohexan) tao ra fert-butyl 2-(2-alylxyclohexyliden)axetat
(5,06 g, 96%) la chét long khong mau. "H NMR (400MHz, CDCIl;) 5,62 (1 H, m), 5,41
(1H, s), 4,89 (2 H, m), 3,83 (1 H, m), 2,16 (3 H, m), 1,90 (1 H, m), 1,73 (1 H, m), 1,61
(1 H, m), 1,47-1,22 (4 H, m), 1,36 (9 H, s).

tert-butyl 2-(2-alylxyclopentyliden)axetat

O
@] >Li
(@]
Gre— 7
—

Hop chat dugc diéu ché bang cach sir dung quy trinh tuong ty bat dau tir 2-
alylxyclopentanon. LCMS (Phuong phép C): RT= 1,28 phut; ES+ 167 (M-tBu+H").

Budce 2: axit 2-(2-alylxyclohexyliden)axetic

0 0
>LI |
o) HO
L —

Thém axit trifloaxetic (0,688ml, 8,883mmol) vao dung dich tert-butyl 2-(2-
alylxyclohexyliden)axetat (1,00 g, 4,230mmol) trong diclometan (40ml) ¢ nhi€t do
trong phong va dung dich dugc khudy & nhiét do trong phong qua dém. Dung méi sau
d6 duoc bay hoi va lugng du axit trifloaxetic dugc loai bing cach dong bay hoi véi
toluen, tao ra axit 2-(2-alylxyclohexyliden)axetic (768mg, 100%) la dau khong mau;
'H NMR (400MHz, CDCls) 5,59 (1 H, m), 5,46 (1H, s), 4,82 (2 H, m), 3,36 (1 H, m),
2,19 (1 H, m), 2,12 (2 H, m), 1,93 (1 H, m), 1,71 (1 H, m), 1,61 (1 H, m), 1,55 (1 H,
m), 1,47 (2H, m), 1,22 (1 H, m).

axit 2-(2-alylxyclopentyliden)axetic
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Hop chét duoc diéu ché bang cach sir dung quy trinh twong ty bét dau tir tert-
butyl 2-(2-alylxyclopentyliden)axetat. LCMS (Phwong phap C): RT= 0,90 phut; ES+
167 (M+H+).

Budéc 3: 1,2a,4,5,6,6a,7,7a-octahydroxyclobuta[a]inden-2-on

oot o

Dung dich axit 2-(2-alylxyclohexyliden)axetic (800mg, 4,44mmol) trong
diclometan (200ml) dugc thém chét phén tng Ghosez (5,77mmol, 0,795ml) & nhi€t do
trong phong. Dung dich dugc khudy trong 45 phtit cho dén khi clorua axit dugc tao
thanh. Sau d6 N,N-dimetylaminopyridin (55mg, 0,45mmol,) dugc bd sung va dung
dich dugc gia nhiét dé hdi luu. Dung dich trietylamin (8,9mmol, 1,25ml) trong
diclometan (3,75ml) dugc bd sung timg giot trong 30 phat. Dung dich duoc hdi lvu
trong 1 gio nita va dung moi dugc cAt hét. Su lam sach biang phép sic ky nhanh
(pentan/Et,0 95/5) tao ra 1,2a,4,5,6,6a,7,7a-octahydroxyclobuta[a]inden-2-on (600mg,
83 %) la chét 16ng khong mau, véi 20% regioisome duoc thé bbén 1dn. '"H NMR
(400MHz, CDCls) 5,59 (1 H, brs), 3,92 (1H, brs), 3,21 (1 H, dddd), 2,92 (1 H, m),
2,73 (1 H, m), 2,51 (1 H, m), 2,04 (4 H, m), 1,79 (1 H, m), 1,48 (2 H, m), 1,05 (1 H,

m).

1,2a,4,5,5a,6,6a-hexahydroxyclobutala]pentalen-2-on
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!
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-51-



32424

Hop chit duoc diéu ché bing cach sir dung quy trinh tuong tu bét dau tir axit 2-
(2-alylxyclopentyliden)axetic du¢i dang regioisome don. LCMS (Phuong phap C):
RT= 1,01 phut; ES+ 149 (M+H").

Budc 4: 3,3a,4,4a,5,6,7,8b-octahydro-1H-indeno[ 1,2-b]pyrol-2-on

Thém O-mesitylensulfonylhydroxylamin (4,44mmol, 1,47 g) vao dung dich
1,2a,4,5,6,6a,7,7a-octahydroxyclobuta[a]inden-2-on  (3,70mmol, 0,600 g) trong
diclometan (40ml) va khudy dung dich duoc khudy & nhiét d6 trong phong trong 3 gio.
Hdn hop duge rira bang NaHCO;, duge sdy va dugc cd dic. Su lam sach bang phép
sic ky nhanh (etyl axetat) tao ra lactam (562mg, 85%) la diu mau vang, véi 20%
regioisomere dugc thé bén lan. "H NMR (400MHz, MeOD) 5,53 (1 H, d), 4,30 (1 H,
d), 2,97 (1 H, m), 2,63 (2 H, m), 2,50 (1 H, m), 2,04 (4 H, m), 1,83 (1 H, m), 1,68 (1
H, m), 1,51 (1 H, m), 1,39 (1 H, m), 1,02 (1 H, m). ); LCMS (Phuong phéap B): RT=
0,76 phut; ES+ 178 (M+H").

3,3a,4,5,6,7,8,8b-octahydro-1H-indeno[ 1,2-b]pyrol-2-on

Puoc bd sung vao dung dich 3,3a4.,4a,5,6,7,8b-octahydro-1H-indeno[1,2-
blpyrol-2-on (600mg, 3,38mmol) in clorofom-d-3 (4ml) trong argon 1a axit triflic
(0,152ml) va dung dich duoc khudy trong 4 gi® & nhiét dd 40°C. Dung dich dugc 1am
lanh va dugc di qua xelit, dugc rtra béng diclometan va dugc bay hoi. Su lam sach
béng phép sdc ky nhanh (etyl axetat) tao ra 3,3a,4,5,6,7,8,8b-octahydro-1H-
indeno[1,2-b]pyrol-2-on (322mg, 53%) la dau mau da cam. LCMS (Phuong phép B):
0,76 phiit; ES+ 178 (M+H").

(3aR,4aS,7bS)-1,3,3a,4,4a,5,6,7b-octahydropentaleno[ 1,2-b]pyrol-2-on
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Hop chit duoc diéu ché bang cach st dung quy trinh tuong tu bt diu tir
1,2a,4,5,5a,6,6a-hexahydroxyclobuta[a]pentalen-2-on. LCMS (Phuong phap C): RT=
0,69 phiit; ES+ 164 (M+H").

1,3,3a,4,4a,5,6,7,7a,7b-decahydropentaleno[ 1,2-b]pyrol-2-on

0
H
N o
S g,
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Hop chét duoc diéu ché bang cach sir dung quy trinh tuong tu bat dau tir
1,2a,4,5,5a,6,6a-hexahydroxyclobuta[a]pentalen-2-on va st dung 3 duong luong cua
O-mesitylensulfonylhydroxylamin, dé phan tng qua dém. LCMS (Phwong phap C):
RT= 0,71 phut; ES+ 166 (M+H").

Budce 5:

tert-butyl-2-oxo0-3,3a,4,4a,5,6,7,8b-octahydroindeno[ 1,2-b]pyrrole-1-

carboxylate

&
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Thém di-tert-butyl dicacbonat (2,1ml, 9,25mmol), Et;N (1,3ml, 9,25mmol) va
N,N-dimetylaminopyridin (38mg, 0,31mmol) vao dung dich 3,3a,4,4a,5,6,7,8b-
octahydro-1H-indeno[1,2-b]pyrol-2-on (547mg, 3,08mmol,) trong CHyCl, (30ml).
Dung dich duoc khudy trong 20 gio, dugc rét vao trong nude va duoc chiét bang
CH,Cl,. Céc 16p hiru co két hgp duoc ria bing nuéc mudi, duge sdy, dugc cb dic va
phan cin thd dugc 1am sach bing phép sic ky nhanh (xyclohexan/etyl axetat 3/1) aé
tao ra hop chit mong muén 13 diu mau vang (403mg, 47%), v6i 20% regioisome dugc

thé bén 1an; 'H NMR (400MHz, CDCl3) 6,01 (1 H, brs), 4,81 (1 H, d), 2,78 (2 H, m),
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2,44 (1 H, m), 2,27 (1 H, m), 2,02 (4 H, m), 1,81 2 H, m), 1,51 (9 H, s), 1,32 (1 H, m),
0,99 (1 H, m); LCMS (Phuong phap B): RT= 1,09 phut; ES+ 577 (2M+Na").

tert-butyl-2-oxo-(3aR,4a8S,7bS), 3,3a,4,4a,5,6,7b-octahydropentaleno[1,2-
b]pyrol-1-cacboxylat

~ o

Hop chét dugc didu ché bang cach sir dung quy trinh twong tu bt dau tir
1,3,3a,4,4a,5,6,7b-octahydropentaleno[1,2-b]pyrol-2-on; LCMS (Phuong phap C):
RT= 1,02 phut; ES+ 286 (M+Na").

tert-butyl 2-0x0-3a,4,4a,5,6,7,7a,7b-octahydro-3H-pentaleno[ 1,2-b]pyrol-1-

cacboxylat

Hop chét duoc diéu ché bang cach sir dung quy trinh twong tu bt dau tir
1,3,3a,4,4a,5,6,7,7a,7b-decahydropentaleno[ 1,2-b]pyrol-2-on; LCMS (Phuong phap
B): RT= 1,04 phut; ES+ 288 (M+Na").

tert-butyl  (3aR,8bS)-2-0x0-3,3a,4,5,6,7,8,8b-octahydroindeno[ 1 ,2-b]pyrol-1-

cacboxylat

Y
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Hop chat duge didu ché bing cach st dung quy trinh twong tu bt dau tir
3,3a,4,5,6,7,8,8b-octahydro-1H-indeno[ 1,2-b]pyrol-2-on; LCMS (Phuong phap C):
RT= 1,09 phat; ES+ 577 (2M+Na").

Budc 6:

tert-butyl (3E,3aR,4aS,8bS)-3-(dimetylaminometylen)-2-oxo-3a,4,4a,5,6,7,8b-
heptahydro-indeno[1,2-b]pyrol-1-cacboxylat
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Thém tert-butoxybis(dimetylamino)metan (0,78ml, 3,77mmol) vao dung dich
tert-butyl 2-oxo-3,3a,4,4a,5,6,7,8b-octahydroindeno[ 1,2-b]pyrol-1-cacboxylat (349mg,
1,26mmol) trong toluen (13ml). Dung dich dugc gia nhiét trong 2 gio & nhiét do
110°C. Dung dich sau d6 dugc lam lanh dén nhiét d6 trong phong, duoc rét vao trong
nuée (20ml), duge pha lodng bang etyl axetat (20ml), va duoc chiét 3 1an. Céc 16p hitu
co két hop dugc rua béng nude mudi, duge séy, duoc ¢d dac va duoc lam sach bﬁng
phép sic ky nhanh (etyl axetat) tao ra hop chit mong mudn 13 diu mau da cam
(392mg, 89%), v6i 20% regioisome dugc thé bén 1an; 'H NMR (400MHz, CDCly)
7,11 (1 H, s), 5,97 (1H, m), 4,68 (1 H, d), 3,52 (1 H, m), 3,02 (6 H, s), 2,39 (1 H, m),
1,98 (4 H, m), 1,71 (1 H, m), 1,57 (1 H, m), 1,53 (9 H, s), 1,40 (1 H, m), 0,96 (1 H, m);
LCMS (Phuong phap B): RT=1,10 phut; ES+ 687 (2M+Na").

tert-butyl  (3E,3aR,4aS,7bS)-3-(dimetylaminometylen)-2-oxo-3a,4,4a,5,6,7b-
hexahydropentaleno[1,2-b]pyrol-1-cacboxylat
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Hop chét duoc didu ché bing cach st dung quy trinh tuong tu bat dau tir tert-

~

butyl-2-0x0-3,3a,4,4a,5,6,7b-octahydropentaleno[ 1,2-b]pyrol-1-cacboxylat; '"H NMR
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(400MHz, CDCl;) 7,06 (1 H, s), 5,57 (1H, m), 4,55 (1 H, d), 3,78 (1 H, t), 3,05 (1 H,
m), 3,02 (6 H, s), 2,58 (1 H, m), 2,45 (1 H, m), 2,01 (1 H, m), 1,96 (1 H, m), 1,53 (9 H,
s), 1,40 (2 H, m).

tert-butyl (3E,3aR 4aS,7aS,7bR)-3-(dimetylaminometylen)-2-oxo-
3a,4,4a,5,6,7,7a,7b-octahydropentaleno|[ 1,2-b]pyrol-1-cacboxylat
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Hop chét duoc didu ché bang cach sir dung quy trinh twong tu bét dau tir tert-
butyl 2-0x0-3a,4,4a,5,6,7,7a,7b-octahydro-3H-pentaleno[ 1,2-b]pyrol-1-cacboxylat.
LCMS (Phuong phap B): RT= 1,08 phut; ES+ 321 (M+H").

tert-butyl (3E,3aR,8bS)-3-(dimetylaminometylen)-2-0x0-4,5,6,7,8,8b-
hexahydro-3aH-indeno[1,2-b]pyrol-1-cacboxylat
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Hop chit duge didu ché bang cach st dung quy trinh twong tu bat dau tir tert-
butyl  2-ox0-3,3a,4,5,6,7,8,8b-octahydroindeno[1,2-b]pyrol-1-cacboxylat. =~ LCMS
(Phwong phap B): RT= 1,11 phut; ES+ 333 (M+H").

~

Budc 7:

tert-butyl (3Z.,3aR,4aS,8bS)-3-(hydroxymetylen)-2-oxo0-4,4a,5,6,7,8b-
hexahydro-3aH-indeno[1,2-b]pyrol-1-cacboxylat C2

-56-



32424

0 o
H\(N o fj\(N O
—————
mg; s OH
H H
H /N\

Dung dich tert-butyl (3E,3aR,4aS,8bS)-3-(dimetylaminometylen)-2-oxo-
4,4a,5,6,7,8b-hexahydro-3aH-indeno[ 1,2-b]pyrol-1-cacboxylat (380mg, 1,09mmol)
trong dioxan (10ml) duoc khudy véi axit clohydric (2 M, 1,63ml, 3,27mmol) trong 1,5
gi® & nhiét do trong phong. Dung dich dugc pha lodng bang etyl axetat, duoc rira bang
nuée va nude mudi, dugce séy, duoc co tao ra hgp chét mong mudn 14 diu mau vang
(324mg, 97%), v6i 20% regioisome dugc thé bén 1an; "H NMR (400MHz, DMSO-d6)
10,79 (1 H, d), 7,38 (1 H, d), 5,94 (1 H, brs), 4,69 (1 H, d), 2,17 (2 H, m), 1,98 (4 H,
m), 1,69 (1 H, m), 1,46 (9 H, s), 1,18 (2 H, m), 0-91 (1 H, m). LCMS (Phuong phap
C): RT= 1,04 phat; ES+ 328 (M+Na").

tert-butyl (3E,3aR,4aS,7bS)-3-(hydroxymetylen)-2-oxo0-3a,4,4a,5,6,7b-
hexahydropentalenol[ 1,2-b]pyrol-1-cacboxylat C3
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Hop chét duogc diéu ché biang cach sir dung quy trinh twong tu bit dau tir tert-
butyl 3-(dimetylaminometylen)-2-ox0-3a,4,4a,5,6,7b-hexahydropentaleno[ 1,2-b]pyrol-
1-cacboxylat; LCMS (Phuong phap C): RT= 0,99 phut; ES+ 314 (M+Na").

tert-butyl (3E,3aR,4aS,7aS,7bR)-3-(hydroxymetylen)-2-oxo0-
3a,4,4a,5,6,7,7a,7b-octahydropentaleno| 1,2-b]pyrol-1-cacboxylat C4
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Hop chit duge diéu ché bang cach st dung quy trinh tuong tu bét dau tir tert-
butyl (3E,3aR,4aS,7aS,7bR)-3-(dimetylaminometylen)-2-oxo-3a,4,4a,5,6,7,7a,7b-
octahydropentaleno[ 1,2-b]pyrol-1-cacboxylat. LCMS (Phwong phdp B): RT= 1,02
phat; ES- 292 (M-H").

tert-butyl (3Z,3aR,8bS)-3-(hydroxymetylen)-2-ox0-4,5,6,7,8,8b-hexahydro-
3aH-indeno[ 1,2-b]pyrol-1-cacboxylat C5
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Hop chét dugc diéu ché bang cach st dung quy trinh tuong tu bat dau tir tert-
butyl tert-butyl (3E,3aR,8bS)-3-(dimetylaminometylen)-2-o0x0-4,5,6,7,8,8b-
hexahydro-3aH-indeno[ 1,2-b]pyrol-1-cacboxylat. LCMS (Phuong phap B): RT= 1,06
phut; ES+ 328 (M+Na").

Budc 8:

tert-butyl  (3E,3aR,4aS,8bS)-3-[(4-metyl-5-oxo0-2H-furan-2-yl)oxymetylen]-2-
0x0-4,4a,5,6,7,8b-hexahydro-3aH-indeno[ 1,2-b]pyrol-1-cacboxylat P3 va B3

Ag 0 A( 0
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Thém kali tert-butylat (1,59mmol, 0,184g) va 18-crao-6 (1,59mmol, 0,420g)
vao dung dich tert-butyl (3Z,3aR,4aS,8bS)-3-(hydroxymetylen)-2-ox0-4,4a,5,6,7,8b-
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hexahydro-3aH-indeno[1,2-b]pyrol-1-cacboxylat (324mg, 1,06mmol) trong THF
(10ml) dugc lam lanh dén nhiét @6 0°C. Sau 10 phit, 2-clo-4-metyl-2H-furan-5-on
(1,27mmol, 0,169 g) trong 1 ml THF dugc bd sung va dung dich duoc khudy trong 1
gidr. Nude duge bd sung va 16p nude duge chiét bang etyl axetat (4*20ml). Cac I16p
hiru co két hop duogc sdy va dugc co dic. San pham dugc lam sach bang phép sic ky
nhanh (30% etyl axetat dén 50% etyl axetat trong xyclohexan) dé tao ra san phim
mong mudn 13 hai ddng phan, mdi déng phan chira 20% regioisome dugc thé bdn 1an

cua budc 3:

- chit ddng phan khoéng db6i quang phan cuc it hon: tert-butyl
(3E,3aR,4aS,8bS)-3-[[(2R)-4-metyl-5-oxo0-2H-furan-2-ylJoxymetylen]-2-oxo-
4.4a,5,6,7,8b-hexahydro-3aH-indeno[ 1,2-b]pyrol-1-cacboxylat P3 (83mg, 19%). 'H
NMR (400MHz, CDCl3) 7,49 (1 H, d), 6,91 (1 H, s), 6,14 (1 H, s), 6,02 (1 H, brs),
4,79 (1 H, d), 3,34 (1 H, dd), 2,28 (1 H, m), 2,17 (1 H, m), 2,04 (2 H, m), 2,01 (3 H, s),
1,75 (1 H, m), 1,60 (9 H, s), 1,40 (1 H, m), 1,28 (1 H, m), 0,96 (1 H, m). LCMS
(Phuong phép B): RT= 1,13 phit; ES+ 402 (M+H"). |

-chét ddng phan khong d6i quang phan cuc hon: tert-butyl (3E,3aR,4aS,8bS)-3-
[[(2S)-4-metyl-5-0x0-2H-furan-2-ylJoxymetylen]-2-0x0-4,4a,5,6,7,8b-hexahydro-
3aH-indeno[1,2-b]pyrol-1-cacboxylat B3 (79mg, 18%). 'H NMR (400MHz, CDCl5)
7,49 (1 H, d), 6,91 (1 H, s), 6,12 (1 H, s), 6,01 (1 H, brs), 4,79 (1 H, d), 3,32 (1 H, dd),
2,28 (1 H, m), 2,14 (1 H, dd), 2,04 (3 H, m), 2,01 (3 H, s), 1,72 (1 H, m), 1,60 (9 H, s),
1,40 (1 H, m), 1,25 (1 H, m), 0,92 (1 H, m). LCMS (phuong phép B): RT= 1,14 phut;
ES+ 402 (M+H").

Tert-butyl (3E,3aR.4aS,7bS)-3-[[4-metyl-5-oxo-2H-furan-2-ylJoxymetylen]-2-
oxo0-3a,4,4a,5,6,7b-hexahydropentaleno| 1,2-b]pyrol-1-cacboxylat P5
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Hop chét duge didu ché bang cach sir dung quy trinh tuong ty bét dau tir tert-
butyl  3-(hydroxymetylen)-2-ox0-3a,4,4a,5,6,7b-hexahydropentaleno[1,2-b]pyrol-1-

cacboxylat 12 hdn hop cua cac ddéng phan P5 va B5: LCMS (Phuong phéap C): RT=
1,09 phut; ES+ 797 (2M+Na").

tert-butyl (3E,3aR,4aS,7aS,7bR)-3-[4-metyl-5-0x0-2H-furan-2-ylJoxymetylen]-
2-0x0-3a,4,4a,5,6,7,7a,7b-octahydropentaleno[ 1,2-b]pyrol-1-cacboxylat P7 va B7.
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Hop chét dugc didu ché bang cach sir dung quy trinh tuong tu bat dau tir tert-
butyl (3E,3aR,4a8,7aS,7bR)-3-(hydroxymetylen)-2-oxo0-3a,4,4a,5,6,7,7a,7b-
octahydropentaleno[1,2-b]pyrol-1-cacboxylat la hén hop cia cac ddng phan P7 va B7.

L.CMS (Phuong phap B): RT= 1,12 phut; ES+ 390 (M+H").

tert-butyl (3E,3aR,8bS)-3-[[(2R)-4-metyl-5-ox0-2H-furan-2-yl]oxymetylen]-2-
ox0-4,5,6,7,8,8b-hexahydro-3aH-indeno[ 1,2-b]pyrol-1-cacboxylat P10 va B10.

o e}

Ag o} A( fo)
< o~
\( H”N H’N
O:&i/cm HO,, o "o_o
H L€=O Iglo
~ =

P16 B10
Hop chét dugc diéu ché bang cach st dung quy trinh twong tu bét dau tir tert-
butyl (37,3aR,8bS)-3-(hydroxymetylen)-2-0x0-4,5,6,7,8,8b-hexahydro-3aH-
indeno[1,2-b]pyrol-1-cacboxylat 1a hdn hop cua cac ddéng phan P10 va B10. LCMS

(Phuong phéap B): RT= 1,15 phut; ES+ 465 (M+MeCN+Na").

Budce 9:
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(3E,3aR 4a8S,8bS)-3-[[(2R)-4-metyl-5-ox0-2H-furan-2-yl]Joxymetylen]-
1,3a,4,4a,5,6,7,8b-octahydroindeno[ 1,2-b]pyrol-2-on P2

O © H 0
N © o
H N .
R —_—
: L
I~ H 5, o H
L{: o

P3 P2

0

Lg:o

Dung dich P3 (70mg, 0,174mmol) va magie clorua (25mg, 0,261mmol) trong
axetonitril (2,0ml) dugc khudy qua dém & nhiét do 40°C. Dung dich dugc pha loang
béng etyl axetat va dugc loc va phé"ln loc dugc bay hoi. San phém duogc lam sach béng
phép sic ky nhanh (etyl axetat) dé tao ra san pham mong mudn P2 (36mg, 68%), véi
20% isomere duoc thé bdn 1an. 1H NMR (400MHz, CDCl3) 7,21 (1 H, brs), 6,92 (1 H,
brs), 6,11 (1 H, brs), 5,70 (1 H, brs), 4,26 (1 H, d), 3,49 (1 H, dd), 2,37 (1 H, m), 2,11
(1 H, m), 2,01 3 H, s), 1,99 (2 H, m), 1,76 (1 H, m), 1,62 (1 H, m), 1,38 (2 H, m), 0,96
(1 H, m). LCMS

(Phuong phap B): RT= 0,90 phut; ES+ 302 (M+H").

(3E,3aR,4a8S,8bS)-3-[[(2S)-4-metyl-5-ox0-2H-furan-2-yl]oxymetylen]-
1,3a,4,4a,5,6,7,8b-octahydroindeno[ 1,2-b]pyrol-2-on B2

A( )
O
o
H

H

O H’N/O

H oL o Lo P o
\Lz:o

Hop chét chuin d6 dugc didu ché bang cach sir dung quy trinh twong tu tr B3.
(Phuong phép B): 0,89 phiit; ES+ 302 (M+H").

O
O

~——
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3E 3-[[4-metyl-5-ox0-2H-furan-2-ylJoxymetylen]-1,3a,4,4a,5,6,7b-hexahydro-
pentaleno[ 1,2-b]pyrol-2-on P4

X

o)
;Ni o H o o
A H N
H 3
H O 0] H H @] 0
PS5+ B5 P4 + B4

Hop chit chuén do duoc diéu ché bang cach st dung quy trinh tuong tu tir hdn

hop 1:1 ctia P5 va B5. LCMS (Phuong phap C): RT= 0,85 phut; ES+ 288 (M+H").

(3E,3aR,4aS,7aS,7bR)-3-[(4-metyl-5-ox0-2H-furan-2-yl)oxymetylen]-
3a,4,4a,5,6,7,7a,7b-octahydro-1H-pentaleno[ 1,2-b]pyrol-2-on P8 va B8

Y
O\(O ‘o

N N
A —— A
‘ O e

P7 + B7 P8 + B8

Hop chét chuén d6 duoc diéu ché biang cach st dung quy trinh twong ty tir hdn
hop 1:1 cua P7 va B7. LCMS (Phuong phéap C): RT= 0,85 phit; ES+ 290 (M+H").

(3E,3aR 4aS,7aS,7bR)-3-[(4-metyl-5-oxo0-2H-furan-2-yl)oxymetylen]-
3a,4,4a,5,6,7,7a,7b-octahydro-1H-pentaleno[ 1,2-b]pyrol-2-on P11 va B11
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P10+B10 P11+B11

Hop chét duge diéu ché bang cach st dung quy trinh twong tu tir hdn hop 1:1
ciia tert-butyl (3E,3aR,8bS)-3-[[(2R)-4-metyl-5-oxo0-2H-furan-2-ylJoxymetylen]-2-
ox0-4,5,6,7,8,8b-hexahydro-3aH-indeno[ 1,2-b]pyrol-1-cacboxylat P10 va B10. LCMS
(phwong phap C): RT= 0,90 phut; ES+ 290 (M+H").

Budce 10:

(3E,3aR . 4a8S,7bS) 1-axetyl-3-[(4-metyl-5-oxo-2H-furan-2-yl)oxymetylen]-
3a,4,4a,5,6,7b-hexahydropentaleno[ 1,2-b]pyrol-2-on P6

6]
H N© tf/ o
g H N
NS g
H > N
' H

P4+ B4 P6 + B6

3E 3-[[4-metyl-5-0x0-2H-furan-2-ylJoxymetylen]-1,3a,4,4a,5,6,7b-hexahydro-
pentaleno[1,2-b]pyrol-2-on P4 va B4 va N,N-dimetylaminopyridin (0,9mg,
0,007mmol) dugc hoa tan trong diclometan (1ml) va thém trietylamin (0,019ml,
0,14mmol) sau d6 1a thém ting giot anhydrit cta axetic (0,010ml, 0,11mmol) va hdn
hop phan tng duoc khudy qua dém & nhiét do trong phong. Hon hop phéan (mg duge
16t vao trong dung dich amoni clorua bdo hoa va dugc chiét bang etyl axetat, dugc ria
bang nude mudi, dugc sdy trén MgSO4 va dung mdi duge bay hoi. San pham dugc
Jam sach bang phép sic ky nhanh (1:1 etyl axetat va xyclohexan) dé tao ra P6 va B6
(4mg, 35%). LCMS (Phuong phap C): RT= 0,97 phut; ES+ 330 (M+H").
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Bang A: Céac hop chit c6 cong thire (I), chit dong phan khong d6i quang phan
cuc it hon (R2=R3=R4=R5=R8=H, A4=CH,, R6=Me, W=0)

Vidu [RI [A A, [A;s [As [Ag [R; [LCMS|Tré [Khoi

P1 H |C(CH;),/CH,/CH,/C |C [H B 0,94[330 (M+H")
(1,02)

P2 H |[CH |CH,/CH,/CHIC H |B 0,90(302 (M+H")
P3 Boc/CH  |CH,/CH,/CH|C [H |B 1,13[402 (M+H)

p4* H [CH |CH, |[CHC H|C 0,85[288 (M+H")

P5* Boc/CH |CH, |CHC [H |[C  [1,09[797 @M+Na")

P6* Ac|CH |CH, |CH|C H |C 0,971330 (M+H")

P7* Boc|CH, |CH, CH|ICHH |C 1,12[390 (M+H)

pg* H |[CH, |CH, CH|ICHH |B 0,85290 (M+H")

Po* H [C(CH;),|CH,/CH,|C |C |Me|C 0,75(344 M+H"

P10* Boc|CH, |CH,/CH,/C |C H |B 1,15/465 (M+MeCN+Na")

P11* H |[CH, |CH,CH,/C |C [H B 0,90/302, (M+H")
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(1,00)

*trong hdn hop 1/1 cta cac chat dong phan khong dbi quang véi hop chét tuong
ung B.

Bang B: Céc hop chét c6 cong thire (I), chat ddng phan khong d6i quang phan
cuc hon (R2=R3=R4=R5=R8=H, A4=CH, R6=Me, W=0)

Rz N W
AT
Ag
L LTy
Bipr O R3
A4 0

VidyR1 (A A, [A; |As |Ag [R; [LCMS [Tré [Khoi

Bl |H |C(CH,),/CH,/CH,/C |[C [H [B 0,94330 (M+H")

B2 |H |CH CH,|CH,[CH|IC H |B 0,89(302 (M+H")

B3 |Boc/CH |CH,/CH,/CH|C H [B 1,14/402 (M+H")

B4* H |CH |[CH, |CH|C H |C 0,85288 (M+H")

B5* |Boc|CH CH, CHIC H |C 1,09{797 2M+Na")

B6* |Ac |CH |CH, |CHIC H |C 0,971330 (M+H")

B7* [Boc|CH, CH, CHICHH |B 1,12390 (M+H").

B8* |H |CH, |CH, |CH|CHH |[B 0,85[290 (M+H")

B9* [H |C(CH,),|CH,[CH,/C [C Me [C 0,75[344 (M+T)
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B10*|Boc|CH, CH,ICH,/C [C H |B 1,15465 (M+MeCN+Na")

BI1*|H |CH, |CHCH,C |[c H |[C 0,90(302 (M+H")

*trong hon hop 1/1 clia cac chat ddng phan khong doi quang véi hop chét trong
ung A.

Bang C: Céac hop chit c6 cong thirc (IIb) (R2=R3=R4=R5=R8=H, A,~CH,,
W=0)

T
Rz N W
/AL
T2 ?6 RS
A, A
R4 RS
)
Vidu|R1 |A, A, |A; |As |A¢ ILCMS Tré  |[Khoi
phuong phép|(phut.)
Cl [H |C(CH;),/CH,/CH,/C [C |A 1,52 [232 (M-H+)

(2,02)

C2 |[Boc/CH  |CH,|CH,|/CHIC 1,04 [328 (M+Na))

C3 | Boc|CH CH, CH|C 0,99 (314 (M+Na").

C4 |Boc/CH, |CH, CH|CH 1,02 292 (M-H)

W W O O

C5 |Boc|CH, CH,|CH,/C |C 1,06 (328 (M+Na")

Cac vi du sinh hoc

Tac dung cua céac hop chét c6 cong thire (I) 1én sy nay mam cla cac hat giéng

Wallr. Orobanche cumana dugc danh gia trén gidy loc soi thiy tinh ( GFFP) trén cac
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dfa petri. Cc hat giéng dugc tao didu kién so bd & do 4m va nhiét do thich hop dé déap

g cac chit kich thich nay mam hoéa hoc cu thé.

Céc hop chét thir nghiém duoc hoa tan trong DMSO (10 000mg I va duge bao
quan & nhiét do trong phong trong cac binh lam kho véi chét hut 4m. Cac dung dich

gbc duoc hoa tan bang nudc di khir ion dén ndng d6 thir nghiém thich hop cudi cing.

Céc hat gidng cta giéng O. cumana'F* duge thu thap tr ving hoa huéng duong
& Manzanilla (Seville, Tdy Ban Nha) lan luot vao cac nam 2006 (IN146) va 2008
(IN153), mot cach twong g va dugc bao quan & nhiét do trong phong. Dé tach cac
hat giéng khéi manh vun hitu co ning, k¥ thuét tuyén ndi sucroza cai bién nhu duoc
mo ta béi Hartman & Tanimonure (Plant Disease (1991), 75, trang 494) duoc st dung.
Céc hat gibng duge db day vao trong phéu tich va dugc khudy trong nude. Khi cac hat
giéng ndi [én mit nude, phﬁn nudc chira manh vun nang duge bd di. Cac hat giéng
duoc treo lai trong dung dich sucroza 2,5M (ty trong riéng bang 1,20) va manh vun
ning duoc dé ling trong 60 phut. Sau khi loai ménh vun, cac hat gidng dugc khi tring
trong dung dich natri hypoclorit 1% va 0,025% (thé tich) Tween 20 trong 2 phiit. Cac
hat giéng duoc gan 1én trén hai 16p vai thua, dugc rira qua béng nudc di khi ion vo
tring va duoc tao huyén phi lai trong nudc da khir ion v trang. Hai ml huyén phu hat
gidng chtra khoang tir 150 dén 400 hat gidng duoc trai déu trén hai 16p dia gidy loc soi
thuy tinh vo trung (& 9 mm) trén cac dia petri (& 9 cm). Sau khi lam w6t cac dia bang
3ml nuée da khit ion vo tring, cac dia petri dugc bit kin bing gidy parafilm. Cac hat
gidng duge 0 trong 10 ngay & nhiét do 20°C trong bong tdi dé diéu hoa hat gidng. Dia
trén v6i cac hat gidng da diéu hoa dugc sdy nhanh, dugc chuyén sang dia petri duogc
16t bang dia GFFP kho, va duoc 1am uét bing 6ml dung dich thtt nghiém thich hop.
Cac hop chét c6 cong thirc (I) duoc thir nghiém & cac ndng do bang 0,001, 0,01, va
0,1mg I"'. Chét twong tu strigolacton GR24 dugc coi 1a dbi chung duong va DMSO
0,001% 1a dbi chimg am. T4t ca cac xtr Iy duoc thit nghiém trong ndm 1an 13p. Céc hat
gidng duoc 1 lai & nhiét do 20°C trong bong t6i va duoc kiém tra vé& sy nay mam 10
ngay sau d6. Cac r& mam clia cdc hat gidng d4 nady mam dugc nhudm mau trong 5 phut
bang muc mau xanh (MIGROS, Thuy Si) trong axit axetic 5% theo Long va cong su.
Seed Science Research (2008), 18, trang 125). Sau khi nhuém mau, céac hat gidng duge
chup anh bang cach sir dung gid camera dugc lip camera SLR k¥ thuat sd (Canon EOS

5D). Su ndy mam cua 100 hat giéng trén mdi lan lap duge danh gid trén cdc anh ky
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thuét sb. Céc hat gibng dwoc coi 12 dd ndy mam khi ré mam d3 nh6 khoi vo hat gibng.
Két qua ciia cac thir nghiém nay mam hat giéng Orobanche dugc thé hién trong cac
bang 3 dén 6.

Bang 3: Tac dung cua cac chét twong tu strigolacton 1én su nay mam cia cia

cac hat gibng

Orobanche cumana da duoc di€u hoa so bo.

Hop chit Nong d6 (mg I'") | Ty 1& nay mam (%)*
Khéng (d6i chtimg, DMSO 0,001%) | 0 0,2
P1 0,001 88
0,01 88
0,1 88,4
GR24 0,001 20,4
0,01 61,0
0,1 86,2

* Trung binh; N = 5 x 100 hat gidng; L6 hat giong IN146

Bang 4: Tac dung cua cac chat tuong tu strigolacton 1én sy ndy mam cua cac

hat gidng

Orobanche cumana da dugce di€u hoa so bo.

Hop chat Nong do (mg 1) | Ty 16 ndy mam (%)*
Khéng (d6i chimg, DMSO 0,001%) | 0 1,4
P2 0,001 92,6
0,01 91,0
0,1 91,0
0,001 67
GR24 0,01 65
0,1 78,4
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* Trung binh; N = 5 x 100 hat giéng; Lo hat giéng IN153

Bang 5: Tac dung cia cac chat tuong tu strigolacton Ién su ndy mam cua cac

hat gidng

Orobanche cumana da dugce di€u hoa so bo.

Hop chit Nong do (mg 1) | Ty 16 nazy mam (%)*
Khong (d6i chung, DMSO 0,001%) | 0 0,75
B2 0,01 80,4
0,1 89,2
1,0 91,8
GR24 0,001 88
0,01 86,6
0,1 95,2

* Trung binh; N = 5 x 100 hat gibng; L6 hat gidng IN153

Bang 6: Tac dung cla cic chat tuong tu strigolacton 1én sy ndy mém cua cac

hat gidng

Orobanche cumana da dugce di€u hoa so bo.

Hop chat Nong d6 (mg 1" | Ty 1¢ nay mam (%)*

1
)

Khéng (dbi ching, DMSO 0 0

0,001%)

P4 0,001 73.4
0,01 82,6
0,1 68,4

P5 0,001 90,6
0,01 80,8
0,1 89,6
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GR24 0,001 26
0,01 51
0,1 84,2

* Trung binh; N =5 x 100 hat giong; Lo hat gidng IN153

Két qua thé hién 12 hop chit P1, P2, B2, P4, va P5 dan dén tac dung gay nay

mam.
Cac vi du sinh hoc

Tac dung cia cic hogp chit c6 cong thic (I) 1én su nay mam cia cai hoa
Brassica oleracea cv Botrytis hodc thong thuong dugc thtr nghiém trén hai loai cai
hoa: loai 6n d6i va loai nhiét d6i. Hai loai nay duoc chon béi vi ching thé hién tinh
nhay cam khéc nhau d6i véi didu kién dnh sang va nhiét do trong khi nay mam. Su nay
mém cua loai dn d6i nhay cam bi kim ham béi 4nh sang & nhiét d6 10°C trong khi d6
dbi voi cac loai nhiét d6i, su nay mam & nhiét d6 20°C bi kich thich béi su 6 mit cia
4nh sang. Do d6, nhiét do 10°C trong 4nh sang va nhiét do 20°C trong bong tdi duoc
xem 12 diéu kién duéi tdi wu hodc cang théng dbi véi su nay mam cua hai loai nay, mot

cach turong ung.

Cac 10 hat giéng on déi dugce thtr nghiém 1a mot ph?m cua cac 10 hat giéng duoc
san xuit thuong mai cla céc gidng khac nhau dugc biét 12 nhay cam véi dnh sdng &
nhiét d6 10°C. Céc hat giéng nay duoc thu hoach va duge lam sach theo céc quy trinh
thwong mai tiéu chuin. Cac 16 hat gidng ¢6 sin duoc sir dung (c6 sén chi mirc do xur ly
clia cac hat gidng nay: ching dd duoc lam sach va dugc dinh ¢& nhung khong nhan
duoc cae xtt 1y khac). Cac 16 hat giéng nhiét doi duge thir nghiém 1a mot phan cta cc
16 hat giéng duoc sin xuit du6i dang hat gidng co ban (dé duy tri dong cha me) va

dugce xtr Iy phu hop.

Su nay mam duoc danh bang cach gid st dung thir nghiém nay mAam trén gidy
tiéu chuén dung cho Brassica: Ndam muoi hat gidng duoc dit trén gidy ndy mam mau
xanh duoc 1am 4m bang cic dung dich thich hop, trong cac hop nay mam thuén kin.
Mbi diéu kién dugc thir nghiém hai lan. Céc hop nay mam duge dat trong céc ti nay
mam dugc kiém soat voi didu kién nhiét dd va 4nh sang thich hgp. Su nay mam ciia

cac hat giéng duoc tinh & cac khoang thoi gian bang nhau. Cac hat giéng duge xem 1a
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dd ndy mam khi gbc da nho khéi vé hat va ndi nhii (kich thuée gbc khoang Imm).
Pong hoc ndy mam duge phan tich bang cach sir dung cong cu phéan tich Germinator
@& thu duoc cac thong s8: Guax (ty 16 ndy mim t6i da) va tso (thoi gian cin dé dat toi
50% Gpax)- COng cu phén tich Germinator 1a phan b sung ctia excel dugc phét trién
boi truong dai hoc Wageningen: Joosen, R. V. L., J. Kodde, va cong su. (2010).
("Germinator: A Software Package for High-Throughput Scoring and Curve Fitting of
Arabidopsis Seed Germination". The Plant Journal 62(1): trang 148-159.)

Céc hop chit thir nghiém duoc hoa tan trong DMSO & ndng do bang 50mM va
dugc bao quan ¢ nhiét do -20°C. Chéat tuong tu strigolacton GR24 (c6 sin trén thi
truong 1a hon hop triét quang cia 2 chit dong phan khong d6i quang, dugc goi la
“strigolacton tong hop GR-24” va duoc didu ché dau tién béi Johnson A. W. va cong
su, Journal of the Chemical Society, Perkin Transactions 1, 1981, trang 1734-1743)
duoc coi 1a d6i chung duong. Céc dung dich nay mam duoc diéu ché bang cach pha
lodng cac dung dich gbc v6i nue da khir khoang cho dén 25uM. Déi véi cac dung
dich déi chimg, nuéc da khir khoang va dung dich DMSO 0,05% (thé tich) duge st
dung.

Téac dung cla cac dan xudt strigolacton 1én su nay mam duoc thé hién trong
bang 7 va 8. Két qua nay thé hién 1a céc strigolacton kich thich su nay mam & diéu
kién dudi t6i wu.

Bang 7: Su nay mam cua hat giéng cai hoa nhiét d6i 3C150 (16 hat gidng
11B295; dugc san xuidt & Chili 2011) véi su c6 mit cia 25uM céc dan xuét

strigolacton khac & nhiét do 20°C va trong bong tHi.

Hop chit Gmax su kich
thich®
(%) (%)
DMSO 31,3 0,0
GR24 73,0 140,0
Pl 55,0 80,0

% nay mam toan bd.
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b. ty 18 ndy mAm thém so v&i vide xir Iy DMSO, dugc bicu thi dudi dang ty 18

phin trim ctia viéc xir Iy DMSO.

Bang 8: Su niay mam cua hat gidng cai hoa nhiét déi 3C150 (16 hat gidng
11B552; duoc san xuit & Nam Phi, nim 2010) v6i su c6 mit cua 25 pM cac dan xuét
strigolacton khac nhau & nhiét d§ 20°C va trong bong tHi.

b do tang toc°

hop chit  Gpay  tso
(%) (gio)  (gio)

DMSO 96,7 20,9 0,0

GR24 100,0 722 87
P1 95,0 743 6,6

% ndy mam toan bd.
b. thoi gian can dé dat t6i 50% nay mam toan bo

° 6 gid nhanh hon sy xir Iy DMSO dé dat t6i 50% ndy mim toan bd
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YEU CAU BAO HQ

1. Hop chét ¢6 cong thirc (I)

o (o}
e (1)

trong do:

W 1a O hoic S;

R2 va R3 ddc 1ap 1a hydro, hodc C;-C; alkyl;

R4 va R5 doc 14p 1a hydro, halogen, nitro, xyano, C;-Cs alkyl, C;-Cs haloalkyl,
C,-C; alkoxy, hydroxyl, -OC(O)R9, amin, N-C;-C; alkyl amin, hodc N,N-di-C;-C;3
alkyl amin;

RO 14 hydro, C;-Cg alkyl, C;-Cg alkoxy, hodc C,-Cg haloalkyl;

R6 va R7 doc 14p 1a hydro, C;-C; alkyl, hydroxyl, halogen hodc C;-C; alkoxy;

R8 1a hydro, nitro, xyano, C;-Cq alkyl, C;-C¢ haloalkyl, halogen, C;-Cg
alkylthio, C;-Cg haloalkylthio, C;-Cg alkylsulfinyl, N- C;-Cs alkyl amin, N,N-di-C;-Cs
alkyl amin, C;-Cghaloalkylsulfinyl, C;-Cg alkylsulfonyl, hodc C;-Cghaloalkylsulfonyl;

R1 1a hydro, C;-Cg alkoxy, hydroxyl, amin, N- C;-Cs alkyl amin, N,N-di-C;-Cs
alkyl amin, C;-Cg alkyl tuy y dugc thé béi mot dén nam R10, C;-Cy alkylcacbonyl, C;-
Cgalkoxycacbonyl, aryl tiy y duge thé bdi mot dén nim R10, heteroaryl tuy y duoc
thé béi mot dén nam R10, heteroxyclyl, tuy v dugc thé béi mot dén nam R10, hodc
benzyl tiy ¥ duoc thé bsi mot dén nam R10;

R10 1a hydro, xyano, nitro, halogen, C;-Cg alkyl, C;-C¢ alkoxy, C;-Cs haloalkyl,
C,-Cg alkenyl, hodc C,-Cg¢ alkynyl;

mdi Ay, Ay, va Az doc 1ap 1a C-Xn, C-(Xn)C-(Xn), nguyén ttr khac loai duge
lya chon tir O, S va N, trong d6 mdi X c6 thé giéng hodc khac nhau, hodc 1a mdot lién

Kkét;
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A4 13 C-Xn, hodc nguyén tir khac loai dugc lya chon tir O, S va N, trong d6 mdi
X ¢6 thé gidng hodc khac nhau;

mdi As, va A doc lap 1a C-X, nito, hodc C dugc lién két bing lién két doi,
trong d6 mdi X ¢6 thé giéng hozc khac nhau;

A1 va Az, A2 va A3, A3 va A4, A4 va A5, A5 va A6, A6 va A1 dll'()'C lién két df)C
lap v6i nhau bang lién két don hogc doi véi diéu kién 1a A, dén Ag khong phai 1a vong
thom;

n béng 1 hodc 2;

X 1a hydro, halogen, xyano, amin, nitro, hydroxyl, -OC(O)R9, C;-Cs alkoxy,
C,-Cg alkyl, C;-C¢ haloalkyl,C1-Cg hydroxyalkyl; C,-Cg alkenyl tuy y dugc thé béi mot
dén nam R11, C,-Cgalkynyl tiy v duge thé boi mot d¢én nam R11, C;-C; xycloalkyl,
C;-Cyg xycloalkyl duoc thé boi mot dén nam R11, C,-Cgalkylcacbonyl, C;-Cg
alkoxycacbonyl, N-C;-Cgalkyl aminocacbonyl, N,N-di-C;-C¢ alkyl aminocacbonyl,
aryl ty y duoc thé béi mot dén nim R11, hodc di vong tiy ¥ duoc thé béi mot dén
nam R11; va

R11 Ia halogen, nitro, xyano, hydroxyl, -OC(O)R9, C;-Cs alkoxy, C;-Cs alkyl,
C;-C¢ haloalkyl;

hodc mubi hodc N-oxit ctia ching.

2. Hop chét theo diém 1, trong d6 W 1a O.

3. Hop chét theo diém 1 hoic 2, trong do:

R2 va R3 ddc 1ap 1a hydro, metyl, hodc etyl;

R4 va R5 doc lap 1a hydro, hydroxyl, metyl hodc etyl;

R6, R7 va R8 doc 1ap 1a hydro, metyl hodc etyl;

R1 14 hydro, C;-Cg alkoxy, Ci-Cg alkyl tity ¥ duge thé bdi mot dén nam R10,
C,-Cgalkylcacbonyl, C;-Cy alkoxycacbonyl, aryl, aryl dugc thé bai mot dén nam R10,
heteroaryl, heteroaryl dugc thé bai mot dén nam R10, heteroxyclyl, heteroxyclyl duge
thé béi mot dén nam R10, benzyl, hoac benzyl dugc thé bai mot dén nam R10; va

R10 doc 1ap 1a hydro, xyano, nitro, halogen, C;-Cs alkyl, C;-C¢ alkoxy, C;-Cs
haloalkyl;
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Al, Az, A3 va A4 la C-Xn;
As va Ag doc 1ap 1a C-X, hodc C dugc lién két bang lién két doi;
n béng 1 hodc 2; va

X 1a hydro, metyl, etyl, flo, hydroxyl, metylhydroxyl, metoxy, hoac

metylaxetat.

4. Hop chét theo diém bét ky trong 36 cac diém tir 1 dén 3, trong d6 As va Ag

1a C duge lién két bang lién két doi.

5. Ché phé_m didu hoa sinh truong thuc vit, trong d6 ché phdm nay bao gdm
hop chét theo diém bét ky trong sb cac diém néu trén, va ta duge cho ché phim nong

dung.

6. Ché phdm thiic day hat niy mam, trong d6 ché pham nay bao gbm hop chét

theo diém bét ky trong sb cac diém tir 1 dén 4, va ta dugc cho ché phdm nong dung.

7. Phuong phap diéu hoa sinh trudng thuc vat tai vi tri cia ching, trong d6
phuong phép nay bao gdm budc dung cho vi tri nay mot lugng c6 tac dung didu hoa
sinh trudng thuc vat ctia hop chét theo diém bét k¥ trong sb cac diém tir 1 dén 4 hodc

ctia ché phdm theo diém 5.

8. Phuong phap thac dy su nay mam cla hat giébng bao gdm budc ding cho
hat giéng, hodc vi tri chira hat giéng, mot lugng c6 tac dung thuc déy su nay mam hat
gibng ctia hop chit theo diém bét ky trong sb cac diém tir 1 dén 4 hodc cta ché pham

theo diém 6.

9. Phuong phép theo diém 8, trong d6 hat gidng thuc vat duge lua chon tir thuc
véat thudc chi brassica.

10. Phuong phép kiém soét ¢ bao gdm buéde dung cho vi tri chira hat gidng cd
mdt lwong c6 tac dung thiic ddy su nay mam cua hat gidng cia hop chét theo diém bét
ky trong sb cac diém tir 1 dén 4 hoic cua ché phim theo diém 6, cho phép hat gidng

ndy mam, va sau d6 dung cho vi tri nay thudc di€t c6 sau nady mam.

11. Hop chét c6 cong thirc (1)
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A
o}
R7 = )

trong do:

W 1a O hodc S;

R2 va R3 doc 14p la hydro, hodc C;-Cs alkyl;

R4 va RS doc 14ap 1a hydro, halogen, nitro, xyano, C;-C; alkyl, C;-C; haloalkyl,
C,-C;5 alkoxy, hydroxyl, -OC(O)R9, amin, N- C;-C5 alkyl amin, hodc N,N-di-C;-C3
alkyl amin;

R9 1a hydro, C;-Cg alkyl, C;-Cg alkoxy, hodc C;-Cq haloalkyl;

R6 va R7 d@oc 1ap 1a hydro, C;-C; alkyl, hydroxyl, halogen hodc C;-Cs alkoxy;

R8 1a hydro, nitro, xyano, C;-C¢ alkyl, C;-Cs haloalkyl, halogen, C;-Cg
alkylthio, C,-Cg haloalkylthio, C;-Cg alkylsulfinyl, N-C;-C¢ alkyl amin, N,N-di-C;-Cq
alkyl amin, C;-Cg haloalkylsulfinyl, C;-Cg alkylsulfonyl, hodc C;-Cg haloalkylsulfonyl;

R1 14 hydro, C,-C¢ alkoxy, hydroxyl, amin, N-C;-C¢ alkyl amin, N,N-di-C;-Cs
alkyl amin, C;-Cg alkyl tuy ¥ dugc thé béi mot dén nam R10, C;-Cy alkylcacbonyl, C;-
Cgalkoxycacbonyl, aryl tuy y dugc thé bdi mot dén nam R10, heteroaryl thy y duge
thé béi mot dén nam R10, heteroxyclyl, thy ¥ dugc thé bdi mot dén nam R10, hoic
benzyl tity y duoc thé bai mot dén nam R10;

R10 1a hydro, xyano, nitro, halogen, C,-C¢ alkyl, C;-Cs alkoxy, C;-Cs haloalkyl,
C,-Cg alkenyl, hodc C,-Cg¢ alkynyl;

mdi A;, Ay, va Az doc 1ap l1a C-Xn, C-(Xn)C-(Xn), nguyén tir khac loai duogc
lya chon tir O, S va N, trong do mdi X ¢6 thé giéng hodac khac nhau, hodc 1a mot lién
két;

A4 1a C-Xn, hodc nguyén tir khac loai duoc lya chon tir O, S va N, trong d6 mdi

X ¢6 thé giéng hoic khic nhau;
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mdi As, va A doc 1ap 1a C-X, nito, hodc C duoc lién két bang lién két doi,
trong d6 mbi X ¢o thé gidng hoac khac nhau;

A; va Ay, Ay v Az, Az va Ay, Ag VA As, As va Ag, Ag va A dugc lign két doc
1ap v6i nhau bang lién két don hodc dbi vai diéu kién 1a A; dén A¢ khong phai 1a vong
thom;

n bang 1 hodc 2;

X 1a hydro, halogen, xyano, amin, nitro, hydroxyl, -OC(O)R9, C;-Cs alkoxy,
C,-Cg alkyl, C,-Cg haloalkyl,C;-Cg hydroxyalkyl; C,-Cs alkenyl tuy y dugc thé béi mot
dén nam R11, C,-Cq alkynyl tuy y duoc thé bdi mot dén nam R11, C5-C; xycloalkyl,
C;3-Cy xycloalkyl duogc thé boi mot dén nam RI1I, C;-Cgalkylcacbonyl, C;-Cg
alkoxycacbonyl, N-C;-Cgalkyl aminocacbonyl, N,N-di-C;-Cs alkyl aminocacbonyl,
aryl tiy ¥ duoc thé boi mot dén nam R11, hogc di vong tuy y duge thé boi mot dén

nam R11; va

R11 1a halogen, nitro, xyano, hydroxyl, -OC(O)R9, C;-Cs alkoxy, C;-Cg alkyl,
C;-C¢ haloalkyl;

hodc mudi hoac N-oxit cia chung;

trong d6 hop chit nay ding dé lam chit diéu hoa sinh trudng thuc vat hodc chat thiic

day su ndy mam cua hat giong.

12.  Hop chét c6 cong thirc (II)

R2 N
A/A1‘A6 g
Az /lx \[/Rs
3. N5
A; R3 o.
Ra RS
(In
trong do:
W 1a O hoac S;

R2 va R3 ddc 1ap 1a hydro, hodc C;-C; alkyl;
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R4 va R5 doc 1ap 1a hydro, halogen, nitro, xyano, C;-Cs alkyl, C;-C; haloalkyl,
C,-C; alkoxy, hydroxyl, -OC(O)R9, amin, N- C;-C; alkyl amin, hodc N,N-di-C;-C;

alkyl amin;
RO 1a hydro, C;-Cq alkyl, C;-C¢ alkoxy, hodc C;-Cq haloalkyl;

R8 1a hydro, nitro, xyano, C;-C¢ alkyl, C;-C¢ haloalkyl, halogen, C;-Cs
alkylthio, C;-Cg haloalkylthio, C;-Cg alkylsulfinyl, N- C;-C¢ alkyl amin, N,N-di-C;-Cs
alkyl amin, C;-Cghaloalkylsulfinyl, C;-Cg alkylsulfonyl, hodc C;-Cghaloalkylsulfonyl;

R1 1a hydro, C;-Cg alkoxy, hydroxyl, amin, N- C;-Cg alkyl amin, N,N-di-C;-Cs
alkyl amin, C;-Cg alkyl tily y duoc thé boi mot dén nam R10, C,-Cgalkylcacbonyl, C;-
Cgalkoxycacbonyl, aryl, aryl dugc thé boi mot dén nam R10, heteroaryl, heteroaryl
duoc thé boi mot dén nam R10, heteroxyclyl, heteroxyclyl duoc thé béi mot dén nam
R10, benzyl, hodc benzyl dugc thé béi mot dén nam R10;

R10 1a hydro, xyano, nitro, halogen, C;-Cg alkyl, C;-C¢ alkoxy, C;-Cs haloalkyl,
C,-Cg alkenyl, hodc C,-Cg4 alkynyl;

mdi A;, A,, va A; doc 1ap 1a C-Xn, C-(Xn)C-(Xn), nguyén tir khac loai duoc
lua chon tir O, S va N, trong do mdi X co thé giéng hodc khac nhau, hoac 1a mot lién
két;

A4 1a C-Xn, hodc nguyén tir khac loai dugc lya chon tir O, S va N, trong d6 mdi
X ¢6 thé giéng hoac khac nhau;

mdi As, va Ag doc lap 1a C-X, nito, hodc C dugc lién két bang lién két doi,
trong d6 mdi X ¢6 thé giéng hoic khac nhau;

Al va A2, Az va A3, A3 va A4, A4 va As, A5 va A6, A6 va A1 dlIQ’C lién két d@C
1ap v6i nhau bing lién két don hodc d6i v6i diéu kién 1 A; dén Ag khong phai 1a vong
thom;

n bang 1 hoic 2;

X 1a hydro, halogen, xyano, amin, nitro, hydroxyl, -OC(O)R9, C;-Cs alkoxy,
C;-Cg alkyl, C-Cg haloalkyl,C;-Cq hydroxyalkyl; C,-Cgalkenyl tuy y dugc thé bi mot
dén nim R11, C,-Cg alkynyl tuy y dugc thé bsi mot dén nam R11, C3-C; xycloalkyl,
C5-Cyp xycloalkyl dwoc thé béi mot dén nim R11, C;-Cgalkylcacbonyl, C;-Cg
alkoxycacbonyl, N-C;-C¢ alkyl aminocacbonyl, N,N-di-C;-Cs alkyl aminocacbonyl,
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aryl thy y duoc thé béi mot dén ndm R11, hodc di vong tiy ¥ duge thé boi mot dén

nam R11; va

R11 1a halogen, nitro, xyano, hydroxyl, -OC(O)R9, C;-Cg alkoxy, C;-Cg alkyl,
C1-Cg haloalkyl;

hodc mudi hodc N-oxit cua chiing.

13.  Phuong phép cai thién cdy trong bing cach ding cho thuc vat, mdt bo
phan thyc vat, vat liéu nhan giéng thuc vat, hodc vi tri trf‘)ng thuc vat, hop chét theo

diém bt ky trong sb cac diém tir 1 dén 4 hodc ché phim theo diém 5 hoic 6.

14.  Phuong phap theo diém 13 dé cai thién ning sudt cdy trong, trong d6
phuong phap nay bao gdm bude dung cho thuc vat, mdt bo phan thuc vat, vat liéu
nhan giéng thuc vat, hodc vi tri sinh trudng cia thuc vat, hop chét theo diém bAt ky

trong sb cac diém tir 1 dén 4 hodc ché phim theo diém 5 hoic 6.

15.  Phuong phép theo diém 13 dé cai thién hiéu qua st dung dau vao cla
thuc vat, trong d6 phuong phap nay bao gdm budc ding cho thuc vat, mot bd phan
thuc vat, vat liéu nhan giéng thuc vat, hodc vi tri sinh truéng cda thuc vat, hop chét

theo didm bat ky trong s cac diém tir 1 dén 4 hodc ché pham theo diém 5 hoic 6.

16.  Phuong phéap theo diém 13 dé cai thién stc séng cua thuc vat va’hoic
chét lugng cta thyuc vat, va/hoic kha ning chéng chiu cua thuc vat dbi v6i cac nhan to
cang thang, trong d6 phuong phap nay bao gdém budc dung cho thuc vat, mot bo phan
thuc vat, vat liéu nhan giéng thuc vat, hoac vi tri sinh trudng cta thuc vat, hop chét

theo diém bt ky trong sb cac diém tir 1 dén 4 hoic ché phdm theo diém 5 hoic 6.
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