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(57) Sang ché dé cap dén cac hop chét co cong thirc (I):
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trong do A'!, A2, A3, A4, G, L, Y!, Y2 Y3, Y4 Rl R2 R3, va R* nhu dugc dinh nghia
theo diém 1; hodc mudi hodc N-oxit cta chung.

Ngoai ra, sang ché con dé cap dén cac hop chét trung gian dé diéu ché cac hop chat co
cong thire (I), cac ché pham chia chung va phuong phap chong lai va/hodc kiém soat sinh
vat gy hai 1a con tring, ve bét, giun tron va dong vat thin mém.
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Linh vye k§ thuit dwgc dé cip

Sang ché @ cap dén mot sb benzamit isoxazolin, quy trinh va cic hop chét
trung gian dé diéu ché ching, cac ché phém diét con trung, diét ve bét, di€t giun tron
va diét dong vat than mém chira ching va phuong phép chéng lai va kiém soét sinh
vét gy hai 12 con tring, ve bét, giun tron va dong vat than mém.
Tinh trang k¥ thuit clia sang ché

Mot sb cac chét din xult isoxazolin c6 dic tinh diét con truing dugc boc 10, vi
du, trong EP 1,731,512, US 2007/066617, JP 2007/008914, JP 2007/016017,
WO 07/026965, JP 2007/106756, WO 07/070606, WO 07/074789 va WO 07/075459.

Hién nay, ngudi ta dd phat hién ra mot cach dang ngac nhién ring mot sb

isoxazolin méi c¢6 déc tinh diét con trung.
Ban chét ky thuit ciia sang ché

Do d6, muc dich ciia sang ché 1a d& xuét hop chét ¢ cong thic (I):
R N
RXJYAZ’\ 1 1 /YZ\Y:’,
’z 1
T R (1)

trong d6:
A', A%, A’ va A* doc 1ap v6i nhau 13 C-H, C-R®, hoic nito;

G' 1a oxy hoic Iuvu huynh;
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L 14 lién két don hodc C;-Cgalkylen;

R' 1a hydro, C;-Csalkyl, C;-Cgalkylcarbonyl-, C-Cgalkoxy, C;-Cgalkoxy-C;-
Cgalkyl, hodc Ci-Cgalkoxycarbonyl-;

R?1a hydro, C;-Cghaloalkyl hodc C;-Csalkyl;
R’ 1a C;-Cghaloalkyl;

R* 14 aryl hoic aryl dugc thé béi mot dén ba R, hodc R* 1a heteroxyclyl hoac

heteroxyclyl dugc thé béi mot dén ba RS,

mdi R’ doc lap la halogen, xyano, nitro, C;-Cgalkyl, C;-Cgxycloalkyl, C;-
Cghaloalkyl, C,-Cgalkenyl, C,-Cghaloalkenyl, C,-Cgalkynyl, C,-Cghaloalkynyl, C;-
Csalkoxy, C;-Cghaloalkoxy, C;-Cgalkoxycarbonyl-, hoic hai R’ trén nguyén tu
cacbon lién nhau ciing tao thanh cau -CH=CH-CH=CH- hoic ciu -N=CH-CH=CH-:

mdi RS doc 18p la halogen, xyano, nitro, C;-Cgalkyl, C;-Cghaloalkyl, C;-
Cgalkoxy, hodc C;-Cghaloalkoxy;

Y' la CR'R® hoge C=0;

Y?, Y’ va Y* doc 1ap 1a CR'R®, C=0, N-R’, O, S, SO hoic SO,:

trong d6 it nhat hai nguyén tir 1ién nhau cua vong trong vong duoc tao bai Y,
YL Y vaY'la nguyén ti khac loai;

mdi R va R® ddc lap 1a hydro, halogen, C,-Cgalkyl, hodc C;-Cghaloalkyl;

mdi R’ ddc 1ap la hydro, xyano, xyano-C;-Cgalkyl, C;-Csalkyl, C-Cghaloalkyl,
C;-Cgxycloalkyl, C;-Cgxycloalkyl khi mdt nguyén tir cacbon dugc thay thé boi O, S,
S(O) hodc SO,, hodc Cs-Cgxycloalkyl-Ci-Cgalkyl, C;-Cgxycloalkyl-C;-Cgalkyl khi
mot nguyén tir cacbon trong nhém xycloalkyl dugc thay thé béi O, S, S(O) hodc SO.,
hodc C;-Cgxycloalkyl-C-Cghaloalkyl, Ci-Cghydroxyalkyl, C;-Cgalkoxy-C;-Cgalkyl,
Cy-Cgalkenyl, C,-Cghaloalkenyl, C,-Cgalkynyl, C,-Cghaloalkynyl, phenyl, phenyl
dugc thé boi mot dén ba R, phenyl-C;-Cjalkyl, phenyl-C;-Cyalkyl trong d6 gbc
phenyl duogc thé bai mot dén ba R, heteroaryl-C,-C4alkyl ¢6 5 dén 6 canh hodc
heteroaryl-C;-Cqalkyl ¢6 5 dén 6 canh trong do6 gdc heteroaryl dugc thé boi mot dén
ba R', hodc C;-C,alkyl-(C,-Caalkyl-O-N=)C-CH,-;
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mdi R' doc 1ap la halogen, xyano, nitro, C;-Cgalkyl, C;-Cghaloalkyl, C;-
Cgalkoxy, hodc C;-Cghaloalkoxy;

hodc mudi hodc N-oxit cia chung.
M5 ta chi tiét sang ché

Céc hop chét ¢6 cong thire (I) ¢6 thé tdn tai dudi dang céc chit déng phan hinh
hoc hodc quang hoc khac nhau hoic cac dang hd bién. Sang ché bao ham toan b cac
chét déng phan va cic chit hd bién nay va hdn hop cia chung theo tt ca cac ty 16

cling nhu cac dang ddng vi nhu cac hop chét duge doteri hoa.

Céc hop chit theo sang ché ¢6 thé chira mot hodc nhiéu hon nguyén tir cacbon
khoéng dbi xung, vi dy, trong nhém -CR’R*- hodc & cacbon LR*Y'Y* va c6 thé tdn tai
1a cac chat déng phan dbi anh (hodc 1a cac cip cac chat ddng phan khong dbi quang)
hogc 1a hdn hop cia ching. Ngoai ra, khi nhém Y bat ky 1a SO, céc hop chét theo

sang ché 1a sulfoxit, ma cling c6 thé ton tai dudi hai dang chét ddng phan d6i anh.

Mbi géc alkyl hodc 1a mot minh hoac 1a mot phén cua nhém 16n hon (nhu
alkoxy, alkylcarbonyl, hodc alkoxycarbonyl) 1a mach thing hoic mach nhénh va la,
vi dy, metyl, etyl, n-propyl, prop-2-yl, n-butyl, but-2-yl, 2-metyl-prop-1-yl hodc 2-
metyl-prop-2-yl. Tt hon néu, cac nhom alkyl 1a cdc nhém C;-Cg alkyl, t6t hon nita 1a

cac nhom C,-Cy4 alkyl va tét nhét 1a cac nhom C;-C; alkyl.

Céac gbc alkeny c6 thé co dang mach thing hoic mach nhanh, va cac gbe
alkeny, khi thich hop, c6 thé hodc 1a c4u hinh (E)- hogc 1a cAu hinh (Z)-. Cac vi du 1a
vinyl va alyl. Cac nhom alkenyl tét hon 1a nhém C,-Cg alkenyl, t&t hon nira 12 nhom

Cy-C4 alkenyl va tét nhat 1a nhom C,-C; alkenyl.

Céc gbc alkynyl co thé c6 dang mach thing hogc mach nhanh. Cac vi du la
ctynyl va propargyl. Cac nhom alkynyl tot hon 1a nhom Cp-Cy alkynyl, tot hon nita 1a
nhom C,-C, alkynyl va tot nhat 1a nhém C,-Cs alkynyl.

Halogen la flo, clo, brom hoic iot.

Cac nhom haloalkyl (hodc 1a mot minh hodc 1a mot phén ctia nhém 16n hon,
nhu haloalkoxy) 1a cdc nhém alkyl ma duoc thé boi mot hodc nhiéu hon nhém nay

hodc cac nguyén tir halogen khac nhau va 13, vi duy, triflometyl, clodiflometyl, 2,2,2-

triflo-etyl hodc 2,2-diflo-etyl.
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Céc nhom haloalkenyl 1a cdc nhém alkenyl, twong tmg, dugc thé béi mot hodc
nhiéu hon nhém nay hodc cic nguyén tir halogen khac nhau va la, vi dy, 2,2-

diflovinyl hodc 1,2-diclo-2-flo-vinyl.

Cac nhom haloalkynyl 1a cac nhém alkynyl, twong tng, duoc thé béi mot hodc
nhiéu hon cac nhém nay hodc cac nguyén tir halogen khac nhau va 1a, vi du, 1-clo-
prop-2-ynyl.

Trong ban md ta nay thuét ngit "aryl" dé cap dén hé vong ma c6 thé 1a don
vong, hai vong hodc ba vong. Cac vi du vé cic vong ndy bao gdm phenyl,
naphtalenyl, antraxenyl, indenyl hodc phenantrenyl. Nhom aryl dugc wu tién la

phenyl.

Thuat ngit “heteroaryl” d& cap dén hé vong thom chira it nhit mot nguyén tu
khéc loai va chira hodc 1a vong don hodc 13 hai hodc nhiéu vong ngung tu. Tét hon 13,
céc vong don sé& chira dén ba nguyén tir khac loai va cac hé hai vong chira dén bdn
nguyén tir khac loai ma tét hon 1a duge chon tir nito, oxy va luu huynh. Cac vi du vé
cdc nhom don vong (c6 5 dén 6 canh) bao gdm pyridyl, pyridazinyl, pyrimidinyl,
pyrazinyl, pyrolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, furanyl, thiophenyl,
oxazolyl, isoxazolyl, oxadiazolyl, thiazolyl, isothiazolyl, va thiadiazolyl. Cac vi du vé
cac nhom hai vong bao gébm quinolinyl, xinolinyl, quinoxalinyl, benzimidazolyl,
benzothiophenyl, va benzothiadiazolyl. Cac nhém heteroaryl don vong 1a dugc wu
tién, tt hon 1a cac vong don vong chira tir 1 dén 3 nguyén ti khac loai duge chon tur
O, N hodac S, vi du pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, pyrazolyl, furanyl,
thiophenyl, oxazolyl, isoxazolyl, thiazolyl, t5t hon la pyridyl, pyrazolyl, furanyl,
thiophenyl, thiazolyl, pyridyl 1a dugc uu tién nhét.

Thuét ngir “heteroxyclyl” dugc x4c dinh 14 bao gdm heteroaryl va thém cac

chit tuong ty khong bio hoa hodc mot phan khéng bio hoa cia ching.

Céc gid trj dugc uu tién caa A', A%, A’, A*, G', L, R", R”Z R’, R, Y, Y2 Y°,
Y% R, R R, R®, R” va RY, 14, v6i két hop bat ky, nhu duoc liét ké dusi day.

Tt hon néu khong nhiéu hon hai trong sb Al, A2, A’ va A* 1 nito.

Tét hon néu A' 1a C-H hodc C-R’, tdt nhat A' 1a C-R°.

Tét hon néu A” 1a C-H hodc C-R’, tét nhat A” 1a C-H.
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Tét hon néu A* 1a C-H hoic N, tét nhat A® 1a C-H.
Téthon néu A* 1a C-H hoge N, tét nhat A* la C-H.
T6t hon néu G' 1a oxy.

Tét hon néu L 14 lién két don hodc C;-Cjalkylen. Tt hon nira L 14 lién két don

hodc CH,, tbt nhét 1a lién két don.

Tét hon néu R' 12 hydro, metyl, etyl, metylcarbonyl-, hodc metoxycarbonyl-,
t6t hon nita 1a hydro, metyl hodc etyl, con t6t hon nira 1a hydro hodc metyl, tot nhét 1a

hydro.
Tét hon néu R? 1a hydro hodc metyl, t6t nhét 1a hydro.
Tét hon néu R? 1a clodiflometyl hoic triflometyl, t6t nhét 1a triflometyl.

T6t hon néu R* 14 aryl hoic aryl duoc thé bi mot dén ba R®, t6t hon nira R* 1a
phenyl hozc phenyl dugc thé bdi mot dén ba R®, con t6t hon nita R* 1a phenyl duge
thé boi mot dén ba RS, St hon nita R* 1a 3,5-bis-(triflometyl)-phenyl, 3-clo-5-.
triflometyl-phenyl, 3-bromo-5-triflometyl-phenyl, 3,5-dibromo-phenyl, 3,5-diclo-
phenyl, 3.4-diclo-phenyl, 3-triflometyl-phenyl, 4-bromo-3,5-diclophenyl, 4-flo-3,5-
diclophenyl hodc 3,4,5-triclo-phenyl, con tdt hon nita R* 1a 3,5-dibromo-phenyl, 3,5-
diclo-phenyl, 3,5-bis-(triflometyl)-phenyl, 4-bromo-3,5-diclophenyl, hodc 3.4,5-
triclo-phenyl, t6t nhat R* 1a 3,5-diclo-phenyl.

Tét hon néu 14 mdi R’ doc 1ap 1a halogen, xyano, nitro, C;-Cgalkyl, Cs-
Cgxycloalkyl, C;-Cghaloalkyl, C,-Cgalkenyl, hodc hai R’ trén nguyén tir cacbon lién
nhau cung tao thanh cau -CH=CH-CH=CH-, tét hon nita 1a halogen, xyano, nitro, C;-
Cgalkyl, C,-Cy alkenyl, C;-Cgxycloalkyl, Cy-Cghaloalkyl, con t6t hon nira 1a bromo,
clo, flo, xyano, nitro, metyl, etyl, triflometyl, xyclopropyl, vinyl, thim chi con tét hon
nita la bromo, clo, flo, xyclopropyl, triflometyl, vinyl, hodc metyl, t5t nhit 1a clo, flo,
hodc metyl.

Tét hon néu 1a mdi R® doc 1ap la bromo, clo, flo, xyano, nitro, metyl, etyl,
triflometyl, metoxy, diflometoxy, triflometoxy, t&t hon nita 1a clo, flo, xyano, nitro,

metyl, etyl, triflometyl, metoxy, hoac triflometoxy, t6t nhit 1a bromo, clo, hoac

triflometyl.

Té6t hon néu Y' 1a CRRS.
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Tt hon néu 1a hai trong ) YZ, Y3 va ! trong tao nhom SYRYR-yt- cung la
-8-S-, -8-SO-, -SO-S0-, -SO-S0,-, -S0,-SO,-, -O-N(-R?)-, -O-S-, -0-SO-, -0-SO,-,
“N(-R")-N(-R%)-, -N(-R?)-S-, -N(-R?)-S(0)-, hodc -N(-R%)-SO,-, tét hon nita 14 -S-S-,
-O-N(-R’)-, -0-SO-, -N(-R?)-N(-R?)-, -N(-R?)-S, -N(-R°)-S(0)- hoic -N(-R*)-S0,.

Tao nhém -Y-Y’-Y* ¢6 thé dugc chon tir -C(R")(R®)-N(-R’)-N(-R’)-,
-CR")(R®)-N(-R*)-O-, -CRR)-N(-R’)-S-, -CR")(R")-N(-R")-SO-,
-CRHRY-N(-R?)-S0,-, -CR")(R®)-0-N(-R?)-, -CR")(R?)-0-S-, -CR")(R?)-0-SO-,
-CR)R*-0-80,-, -CRNHR®-S-N(-R”)-, -CRHR®-S-0-, -CRT)(R®)-S-S-,
-CRT)(R®)-S-SO-, -CR)R®)-S-SO,-, -CRNR®)-SO-N(-R%)-, -CR7)R?)-SO-O-,
-C(R")(RY-SO-S-, -C(R")(R?)-SO-SO-, -CRT)(R®)-80-S0,-, -C(R7)(R?)-S0,-N(-R%)-
, -CRT)(R®)-80,-0-, -C(R")(RY-S0,-S-, -CR7)R®)-SO,-SO-, -C(R")(RY-S0,-SO,-,
-C(=0)-N(-R’)-N(-R’)-, -C(=0)-N(-R%)-0-, -C(=0)-N(-R%)-S-, -C(=0)-N(-R")-SO-,
-C(0)-N(-R%)-SO,-, -C(=0)-0-N(-R%)-, -C(=0)-0-S-, -C(=0)-0-SO-, -C(=0)-O-
SO,-, -C(=0)-S-N(-R”)-, -C(=0)-S-0-, -C(=0)-S-S-, -C(=0)-S-SO-, -C(=0)-S-SO,-,

“N(-R)-N(-R")-CR7)(R®), -N(-R%)-N(-R*)-C(=0), -N(-R%)-N(-R%)-S-,
N(-R”)-N(-R”)-SO-, -N(-R%)-N(-R*)-SO;-, -N(-R*)-0-C(R")(R®), -N(-R?)-0-C(=0)-,
-N(-R%)-O-N(-R%)-, -N(-R”)-0-§-, -N(-R%)-0-SO-, -N(-R*)-0-SO,-,

-N(-R")-S-C(R)(R®), -N(-R")-8-C(=0)-, -N(-R’)-S-N(-R)-, -N(-R*)-S-O-, -N(-R*)-S-
S-, -N(-R")-S-SO-, -N(-R%)-$-S0,-, -N(-R’)-SO-CR)(R®), -N(-R?)-SO-N(-R%)-,
N(-R")-SO-0-, -N(-R%)-SO-S-, -N(-R*)-SO,-CR")R®), -N(-R*)-SO,-N(-R’)-,
N(-R%)-80,-0-,  -N(-R)-S0,-S-, -O-N(-R’)-C(R)R®)-, -O-N(-R*)-C(=0)-,
-O-N(-R%)-S-, -O-N(-R’)-SO-, -O-N(-R%)-SO,-, -N(-R°)-O-N(-R’)-, -N(-R®)-O-S-,
N(-R%)-0-80-,  -N(-R’)-0-80,-,  -N(-R’)-S-CR)R®-,  -N(-R’)-S-C(=0)-,
N(-R%)-S-N(-R%)-, -N(-R%)-8-0-, -N(-R?)-S-S-, -N(-R®)-S-SO-, -N(-R%)-S-SO»-,
N(-R*)-SO-CRHRY-, -N(-R’)-SO-N(-R%-, -N(-R%-S0-O-, -N(-R%)-SO-S-,
N(-R")-80,-C(RHNRY)-, -N(-R’)-SO,-N(-R%)-, -N(-R?)-SO,-O-, -N(-R°)-SO,-S-,
S-N(-R)-CR)R®)-,  -S-N(-R’)-C(=0)-,  -S-N(-R®)-N(-R%)-,  -S-N(-R%-O-,
-S-N(-R’)-S-, -S-N(-R”)-SO-, -S-N(-R%)-SO,-, -S-O-CR")(R®)-, -S-O-C(=0)-,
-8-O-N(-R”)-,  -$-S-CR")R®-, -S-S-C(=0)-, -$-S-S-,  -S-SO-CR")R®)-,
-$-SO-C(=0)-,  -8-S0,-CRNR®)-, -$-SO,-C(=0)-, -SO-N(-R’)-C(R")R-,
-SO-N(-R")-C(=0)-,  -SO-N(-R’)-N(-R’)-,  -SO-N(-R’)-0-,  -SO-N(-R%)-S-,
-SO-N(-R")-S0O-, -SO-O-C(R")R®)-, -SO-O-C(=0)-, -SO-S-C(R")RY-, -SO-S-

-7-
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N(-R%)-, -SO,-N(-R%)-0-, -S0,-N(-R?)-S-, -SO,-N(-R*)-S0;-, -SO,-O-C(R)(R®)- va
-$0,-0-C(=0)-.

Tét hon néu tao nhom -Y*Y>-Y*- duge chon tir -C(R)(R®)-N(-R*)-N(-R’)-,
-CR')(R®)-N(-R%)-0-, -C(R")(R®)-N(-R’)-S-, -CR)(R)-N(-R")-80,-,
-CRT)(R®)-0-N(-R?)-, -C(RN(R®)-0-SO-, -C(RT)(R?)-0-S0,-, -CRT)(R®)-S-N(-R%)-,
-CRHRY-S-S-, -CRNHRY-S0-0-, -CRNRY-SO,-N(-R%-, -C(R")R?)-SO,-O-,
-C(=0)-N(-R*)-N(-R’)-, -C(=0)-N(-R%)-0-, -C(=0)-N(-R’)-S-, -C(=0)-O-N(-R”)-,
-C(=0)-8-N(-R")-, -N(-R)-N(-R")-CR")(R®-, -N(-R”)-N(-R*)-C(=0)-,
N(-R”)-0-C(R7)(R®)-, -N(-R%)-O-C(=0)-, -N(-R%)-S-C(R")(R®)-, -N(-R?)-SO-N(-R")-

N(-R”)-S0-CRNR?)-, -N(-R’)-SO,-N(-R%)-, -N(-R%)-S0,-0-, -O-N(-R’)-
CRHR®-, -O-N(-R’)-C(=0)-, -O-N(-R%)-SO-, -O-N(-R’)-SO,-, -N(-R’)-S-
CRNR®-, -N(-R*)-SO-CR")R®)-, -N(-R*)-SO-N(-R")-, -N(-R%)-SO-0O-, -N(-R%-
SO,-C(RNH(R?)-, -N(-R?)-S0,-N(-R?)-, -N(-R%)-80,-0-, -S-N(-R*)-C(R")(R®), -S-N(-
R%)-C(=0)-, -S-S-C(R)(R®)-, -SO-N(-R’)-N(-R%)-, -SO-O-C(R")(R®)-, -SO,-N(-R?)-
CRNRY-, -SO,-N(-R?)-N(-R%)-, -SO,-N(-R*)-0- va -S0,-O-C(R")R®)-. Tét hon
nita 1a tao nhém -Y>-Y’-Y*- dugc chon tir -O-N(-R*)-C(=0)-, -S-S-C(R")R®)-,
-S-SO-C(RH(RY-, -O-N(-R)-R"NR®-, -N(-R%)-N(-R’)-C(=0)-, -SO,-N(-R%)-
CRHRY-, -CRNR®)-N(-R)-0-, -CRNR*)-N(-R’}-0-, -C(=0)-N(-R*)-O-, -
C(=0)-N(R*)-0-, -0-S0--0-, -CR"R®-N(-R®)-SO,, -N(-R’)-S0,-0-, -SO-
O-CR")(R®)- va -N(-R”)-SO-O-, con t6t hon nita 1a tir -O-N(-R’)-C(=0)-, -S-S-
CRNR®)-, -SO,-N(-R)-CRT)(R®)-, -CRT)R®)-N(-R®)-0O-, -C(=0)-N(-R*)-0-, -SO-
O-C(R)(R®)- va -C(=0)-N(-R%)-O-, con tdt hon nita 1a -O-N(-R°)-C(=0)- va -SO-O-
CR)RY)-.

Theo mot phuong 4n Y2 hodc Y* 1a CR’R® hodc C=0. Theo phuong an nay tao
nhém -Y>-Y’-Y%- t6t hon 1a dwoc chon tr -C(RT)(R®)-N(-R®)-N(-R’)-,
-CR)R)-N(-R%)-O-, -C(R)(R®)-N(-R")-S-, -CR")(R®)-N(-R")-80,-,
-CR)(RY-O-N(-R%)-, -CR")(RY-0-SO-, -CR")(R?)-0-S0,-, -C(R")(R®)-S-N(-R’)-,
CRN(R®)-S-S-, -CR)R*-SO-0-, -CRR®)-SO,-N(-R%)-, -CR")(R?)-S0,-0-,
-C(=0)-N(-R*)-N(-R%)-, -C(=0)-N(-R?)-0-, -C(=0)-N(-R%)-S-, -C(=0)-O-N(-R’)-,
-C(=0)-8-N(-R")-, -N(-R”)-N(-R*)-CRHR?)-, -N(-R’)-N(-R*)-C(=0),
-N(-R”)-0-C(R")R®)-, -N(-R")-0-C(=0)-, -N(-R%)-S-CR")(R?)-,

-8-
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N(-R%)-S0,-C(R)(R?)-, -O-N(-R*)-C(R")(R®)-, -O-N(-R*)-C(=0)-,
-N(-R%)-8-CR")(R®)-, -N(-R")-SO-CR")(R®)-, -N(-R%)-80,-C(R")(R)-,
-S-N(-R”)-C(R")(R?), -S-N(-R’)-C(=0), -S-S-CR)(RY-, -S0-0-C [RHR-,
-S0,-N(-R")-C(R")(R®)-, va -SO,-0-C(R")(R®)-. Tét hon nita 14 tao nhém -Y2-Y>-Y*-
dugc chon tir -S-S-C(R")(R®)-, -O-N(-R%)-C(=0)-, -C(=0)-N(-R%)-0-, -C(R")(R®)-N
((R)-0-,  -CRHR®-S-S-,  -O-N(-R)-CRNR®-,  -N(-R)-O-CRNR®-,
-SO-0-C(RH(RY- va -C(R")(R®)-N(-R%)-O-. Tét hon nita 12 tao nhém -Y>-Y>-Y*-
duoc chon tir -S-S-C(R)(R®)-, -O-N(-R’)-C(=0)-, -C(=0)-N(-R*)-O-, -SO-
0-CRN(R®)- va -CRR*-N(-R®)-O-. Tét hon nita 1a tao nhém -Y>-Y>-Y*- 1a
-O-N(-R?)-C(=0)- hoic -SO-O-C(R")(R®)-.

Theo mét phuong 4n Y hoic Y 1a C=0. Theo phuong 4n nay tao nhém -Y*-
Y>-Y* t6t hon Ia dwgc chon trr -C(=0)-N(-R°)-N(-R®)-, -C(=0)-N(-R%)-O-,
-C(=0)-N(-R”)-S-, -C(=0)-0-N(-R’)-, -C(=0)-S-N(-R%)-, -N(-R°)-N(-R®)-C(=0)-,
-N(-R%)-0-C(=0)-, -O-N(-R%)-C(=0)- va -S-N(-R°)-C(=0). Tét hon nita 14 tao nhom
-Y%-Y?-Y*- duge chon tir -O-N(-R%)-C(=0)- va -C(=0)-N(-R°)-O-.

Theo mot phuong an Y? hodic Y* 1a CR'R®. Theo phuong 4n nay tao nhém -Y*-
Y-y*- t6t hon 1a dugc chon tir -C(R")R®-N(-R’)-N(-R?)-, -C(R7)[R®)-N(-R%)-O-,
-CRHR®)-N(-R’)-S-, -CRNR®)-N(-R)-80,-, -C(R")R®)-0-N(-R%)-, -C(R")(R®)-O-
8O-, -C(R")(R®-0-S0,-, -CRT)R®)-S-N(-R%)-, -CR")(R®)-S-S-, -C(R")(R?)-SO-O-,

-C(R")(R?)-SO,-N(-R’)-, -C(R")(R?)-S0,-0-, -N(-R*)-N(-R*)-CR")(RY)-,
N(-R%)-0-CR")(RY-, N(-R’)-S-CRT)(R?)-, -N(-R’)-80,-CR")(R®)-,
-O-N(-R)-CRHRY-,  -NER)-S-CR)R®-,  -N(-R»-SO-C  R)R®)-,

N(-R*)-SO,-C(RH(RY-, -S-N(-R’)-C(R")(R?), -S-S-C(R7)(R®)-, -SO-O-C(R")(R®)-,
-S0,-N(-R*)-C(R")(R®)- va -S0,-0-C(R")(R®)-. Tét hon nita 1a tao nhom -Y2-Y3-Y*-
dugc  chon tir -S-S-CRNHR®Y-, -CRNR}-N(-R’)-0-, -CR)R-S-S-,
-O-N(-R”)-CRNRY-, -N(-R*)-0-C(R")(R®)-, -SO-O-CR(R®)- va -C(R")R®)-N(-
R)-O-. Tét hon nita la tao nhém Y>-Y>-Y*- dugc chon tir -S-S-C(R)RY)-,
-S0-0-C(R)(RY)- va -C(R")(R®)-N(-R?)-O-.

Theo mdt phuong an Y? va Y? doc lap 1a N-R’, 0O, S, SO hodc SO,. Theo
phuong 4n ndy tao nhom -Y>-Y>-Y*- tét hon 1a duoc chon tir -N(-R%)-SO-N(-R’)-, -
N(-R’)-SO,-N(-R?)-, -N(-R?)-S0,-0-, -O-N(-R*)-SO-, -O-N(-R*)-SO,-, -N(-R*)-SO-
N(-R’)-, -N(-R%)-SO-0-, -N(-R*)-80,-N(-R°)-, -N(-R*)-80,-0-, -SO-N(-R*)-N(-R)-,
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-S0,-N(-R?)-N(-R%)- va -SO,-N(-R”)-O-. Tt hon nira la tao nhém Y>-Y3-Y* duoc
chon tir -N(-R”)-S0,-0-, -0-80,-0-, -N(-R*)-SO,-N(-R?)-, -0-SO,-N(-R°)- va -N(-
R*)-S0,-O-. Tét hon nita 14 tao nhém -Y*-Y>-Y*- duge chon tir -N(-R°)-S0,-O-, -O-
S0,-0-, -N(-R*)-S0,-N(-R’)-, va -0-SO»-N(-R’)-.

Theo mét phwong an Y' 1a CR’R® hodc C=0; Y? va Y* doc 1ap 1a CR'R®, C=0,
N-R’, O, S, SO hoic SO,; Y* 1a CR'R®, C=0, SO hoidc SO,. Tét hon néu Y? va Y
doc lap 1a N-R’, O, S, SO, SO,. Tét hon néu Y* va Y* doc 1ap 1a N-R’, O hodc S. Tdt
hon néu Y? 12 O hodc S. Tét hon nita 1a Y? 12 O. Tét hon néu Y° 1a N-R°. T4t hon néu
Y*1a C=0. Tét hon néu Y* 1a N-R® va Y* 1a C=0. Tét hon néu Y* 12 O, Y> 1a N-R’ va
Y*1a C=0. Tét hon néu Y' 1a CR'R®, Y* 14 O, Y* 1a N-R’ va Y* 1a C=0.

Theo mét phuong an Y' 1a CR'R®, Y? va Y® doc 1ap 1a N-R®, O, S, SO hoic
SO, va Y*1a CR'R®, C=0, SO hoic SO,.

Theo mot phuwong an Y' 1a CR'R®, Y? 1a N-R’, 0, S, SO hoic SO, Y° 1a N-R’,
va Y 1a CR'R®, C=0, SO hoic SO,, tbt hon néu Y' 1a CR’R®, Y?> 132 O hoic S, Y° 1a
N-R’, va Y* 1a C=0, t6t hon néu Y' 1a CR'R®, Y?*12 O, Y 1a N-R’, 1a Y* 1a C=0.

Theo mét phuong an Y' 1a CR'R®, Y? 1a N-R?, O, S, SO hoidc SO,, Y° 1a O
hoic S, Y* 1a C=0, SO, hoic SO,.

Theo mot phuong an Y' 1a C=0, Y? 1a N-R® hoic O, Y° 1a N-R®, Y* 1a C=0,
SO, hoic SO,.

Theo mot phuong an Y' 1a CR'R®, C=0, Y? 1a CR'R®, C=0, Y* 1a N-R’, O
hodc S, va Y* 1a SO, hodc SO,.

Tt hon néu Y* 1a CR'R® hoac C=0 khi L 1a lién két, vi du tao nhém -Y2-Y°-
Y* 1 -S-S-C(RT)(R®)-, -SO-0-C(R")(R®)- hodc -O-N(-R%)-C(=0)-, tét hon nita 1a -
SO-0-C(R)(RY- hoic -O-N(-R*)-C(=0)-.

T6t hon néu khi Y* 12 nguyén t khéc loai, L 1a Ci-Cyalkylen.

Tt hon néu khi Y* 1a NR®, L 1a C;-Cjalkylen, khi d6 Y> t8t hon 1a NR®, O, S,
SO hoac SO,.

Tét hon néu khi Y*1a O, L 1a C;-Cyalkylen, khi d6 Y* tt hon 1a NR’.
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Theo tit ca cac phuong an, it nhét hai nguyén tir lién nhau cua vong trong
vong dugc tao bédi YL YL Y vaYtla nguyén ti khéac loai. Tét hon néu vong duogc
tao boi Y', Y4 Y® va Y? khong chira hai nguyén tir oxy lién nhau. Trong mot sb
trudng hop, c6 thé khong nhiéu hon mot nguyén tir vong oxy trong vong dugc tao boi
Y', Y%, Y? va Y*. Cac phuong an dé xuét cac gia tri Y, Y2 Y°, Y* ¢6 thé duoc két
hop vai bat ky céc gia tri, bao gém cac gia tri dugc uu tién, cua Al, A2, A’ A* Gl L,
R, R%, R, R, R°, RS, R7, R, R? vaR".

Tét hon néu mdi R7 dc 1ap 13 hydro, hodc C;-Cgalkyl, tét nhét 1a hydro.

Tét hon néu mdi R® dc 1ap 1a hydro, hodc C;-Cgalkyl, tét nhét 1a hydro.

Tét hon néu ca R’ va R® 1a hydro.

Tt hon néu mdi R’ doc 1ap 1a hydro, xyano-C;-Csalkyl, C;-Cgalkyl, Cs-
Cgxycloalkyl, C;-Cgxycloalkyl khi mot nguyén tir cacbon trong nhém xycloalkyl
duoc thay thé boi O, S, S(O) hodc SO,, hodc C;-Cgxycloalkyl-Ci-Cgalkyl, Cs-
Csxycloalkyl-C;-Cgalkyl khi mot nguyén tir cacbon trong nhém xycloalkyl dugc thay
thé boi O, S, S(O) hodc SO,, hodc C;-Cghaloalkyl, C;-Cghydroxyalkyl, C;-
Cghydroxyalkyl, C,-Cgalkenyl, C,-Cgalkynyl, phenyl-C;-Calkyl ho#ic phenyl-C;-
Cjalkyl trong d6 gdc phenyl duoc thé bdi mot dén ba R°, heteoaryl-C,-Cjalkyl ¢6 5
dén 6 canh hodc heteroaryl-C;-Cyalkyl ¢6 5 dén 6 canh trong dé géc heteroaryl dugc
thé boi mot dén ba R'; tdt hon nira 1a mdi R’ doc 13p 1a hydro, xyano-C;-Cgalkyl-,
Ci-Cgalkyl, C3-Cgxycloalkyl, C;-Cgxycloalkyl khi mdt nguyén tir cacbon trong nhém
xycloalkyl duqc thay thé boi O, S, S(O) hodc SO,, hodc Ci-Cghaloalkyl, C;-
Cghydroxyalkyl, C,-Csalkenyl, C,-Csalkynyl, phenyl-C;-Cjalkyl hodc phenyl-C;-
Cjalkyl trong d6 gdc phenyl duoc thé bdi mot dén ba R'°, heteroaryl-C,-Cyalkyl c6 5
dén 6 canh hoic heteroaryl-C;-Cqalkyl ¢6 5 dén 6 canh trong d6 gbc heteroaryl dugc
thé boi mot dén ba Rlo; con tdt hon nita 1a mdi R’ doc 1ap 1a hydro, xyano-C;-Cgalkyl,
Ci-Cealkyl, C3-Cexycloalkyl, C;-Cgxycloalkyl khi mdt nguyén tir cacbon trong nhém
xycloalkyl dugc thay thé boi O, S, S(O) hodc SO,, hodc C;-Cghaloalkyl, C;-
Cehydroxyalkyl, C;-Cgalkoxy-C;-Cealkyl, C,-Cealkenyl, C,-Cgalkynyl, phenyl-CH,-
alkyl hodc phenyl-CH,- trong d6 gbc phenyl dugc thé béi mot dén ba R, furanyl
hodc furanyl dugc thé boi mot dén ba R', triazolyl hoc triazolyl dugc thé tuy y boi

mot dén ba R'%; con t6t hon nita la mdi R’ doc 1ap la hydro, C;-Csalkyl, Cs-
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Cexycloalkyl, Ci-Cshaloalkyl, C;-Cshydroxyalkyl, C;-Cjalkoxy-C;-C,alkyl, phenyl-
CH,-alkyl- hodc phenyl-CH,- trong d6 gbc phenyl duoc thé boi mot dén ba R,
furanyl hodc furanyl dugc thé béi mot dén ba R', thietanyl, oxetanyl, oxo-thietanyl,
hodc dioxo-thietanyl; con t6t hon nita 1a mbi R’ doc 1ap 1a metyl, etyl, xyclopropyl,
xyclobutyl, oxetanyl, thietanyl, trifloetyl, difloetyl, alyl, propargyl, xyanometyl,
benzyl, benzyl dugc thé boi mot dén ba R', hoic pyridin-metyl- hodc pyridin-metyl-
duoc thé boi mot dén ba R, Etyl va trifloetyl dugc uvu tién dac bi€t. Heteroaryl tdt
hon 1a dé& cép dén pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, pyrazolyl, furanyl,
thiophenyl, oxazolyl, isoxazolyl hodc thiazolyl, t&t hon nita 1a pyridyl, pyrazolyl,
furanyl, thiophenyl hoic thiazolyl, tot nht 14 pyridyl.

Tt hon néu mdi R'® doc lap la halogen, xyano, C;-Cghaloalkyl, C;-Cgalkoxy
hodc C;-Cghaloalkoxy, tSt nhat 14, flo, clo, bromo, triflometyl, triflometoxy, Xyano

hodc metoxy.

Theo mot phuong an ctia cac hop chét ¢o cong thuc (1), Al, AZ, A’ va A doc

lap v6i nhau 1a C-H, C-R°, hoic nito;
G' 1a oxy hodc luu huynh;
L la lién két don hodc C;-Cgalkylen;
R'1a hydro, C,;-Cgalkyl, C,-Cgalkylcarbonyl-, hodc C;-Cgalkoxycarbonyl-;
R? 14 hydro, hoic C;-Cgalkyl;
R’ 14 C,-Cghaloalkyl;

R* 1a aryl, aryl duoc thé béi mot @én ba R®, hodic R* 1a heteroxyclyl, hogc
heteroxyclyl duoc thé boi mot dén ba R®;

mdi R’ doc 1ap la halogen, xyano, nitro, C;-Cgalkyl, Cs;-Cgxycloalkyl, C-
Cghaloalkyl, C,-Cgalkenyl, C,-Cghaloalkenyl, C,-Cgalkynyl, C,-Cghaloalkynyl, C;-
Cgalkoxy, C;-Cghaloalkoxy, C;-Cgalkoxycarbonyl-, hodc hai R’ trén nguyén tu
cacbon lién nhau cung tao thanh ciu -CH=CH-CH=CH- :

mdi R® doc 1ap 1a halogen, xyano, nitro, C,-Cgalkyl, C,-Cghaloalkyl, C;-
Cgalkoxy, hodc C;-Cghaloalkoxy;

Y! 1a CR'R® hoiic C=0;
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Y? va Y? doc 1ap 1a CR'R®, C=0, N-R’, O, S, SO hoic SO,;
Y*1a CR'R®, C=0, SO hoic SO,;

trong d6 it nhat hai nguyén tr lién nhau ctia vong trong vong duoc tao boi Y',

Y2 Y? va Y* 1a nguyén tir khac loai;
mdi R” va R® doc lap 1a hydro, halogen, C;-Cgalkyl, hodc C;-Cghaloalkyl;

mdi R’ ddc 1ap 1a hydro, xyano, xyano-C;-Cgalkyl, C;-Cgalkyl, C;-Cghaloalky],
C;-Cgxycloalkyl, Cs-Cgxycloalkyl khi mdt nguyén tir cacbon dugc thay thé boi O, S,
S(O) hodac SO,, C;-Cgxycloalkyl-C-Cgalkyl, C;-Cgxycloalkyl-C;-Cgalkyl khi mot
nguyén tir cacbon trong nhom xycloalkyl duoc thay thé bai O, S, S(O) hoic SO,, Cs-
Cgxycloalkyl-Ci-Cghaloalkyl, C;-Cghydroxyalkyl, C;-Cgalkoxy-C;-Cgalkyl, C,-
Csalkenyl, C,-Cghaloalkenyl, C,-Cgalkynyl, C,-Cghaloalkynyl, phenyl-C,-C,alkyl,
phenyl-C,-C,alkyl trong dé gbc phenyl dugc thé boi mot dén ba R'®, hodc mdi R® doc
1ap 1a heteroaryl-C,-Cjalkyl c6 5 dén 6 canh hoic heteroaryl-C,-Cjalkyl c6 5 dén 6

canh trong d6 gdc heteroaryl dugc thé bdi mot dén ba R';

mdi R doc 1ap la halogen, xyano, nitro, C,-Cgalkyl, C;-Cghaloalkyl, C;-

Cgalkoxy, hodc C,-Cshaloalkoxy, hodc mudi ciia N-oxit ciia ching.

Theo phuong an nay tét hon néu mdi R’ doc 14p 1a hydro, xyano-C,-Cgalkyl,
C-Cgalkyl, C;-Cgxycloalkyl-Ci-Cgalkyl, C;-Cghaloalkyl, C,;-Cghydroxyalkyl, C;-
Cgalkoxyalkyl, C,-Cgalkenyl, C,-Cgalkynyl, phenyl-C;-Cjalkyl hodc phenyl-C;-
Cgalkyl trong do géc phenyl dugc thé bdi mot dén ba R, hodc mdi R’ doc lap 1a
heteoaryl-C-Cyalkyl hodc heteroaryl-C;-C,alkyl trong d6 goc heteroaryl duoc thé boi
mot dén ba R'®, con tbt hon nira 14 mdi R doc 1ap 1a hydro, xyano-C;-Cgalkyl, C;-
Cgalkyl, C;-Cgxycloalkyl, C;-Cghaloalkyl, C;-Cgalkoxyalkyl, C,-Cgalkenyl, C,-
Cgalkynyl, phenyl-C,;-C,alkyl- hodc phenyl-C;-C,alkyl trong d6 gbc phenyl dugc thé
béi mot dén ba R hodc mdi R’ doc 1ap 1a heteroaryl-C;-C,alkyl hodc heteroaryl-C;-
C,alkyl trong d6 gdc heteroaryl duoc thé boi mot dén ba R', con tdt hon nira 1a mdi
R’ doc lap la hydro, metyl, etyl, xyclopropyl, xyclobutyl, oxetanyl, thictanyl,
trifloetyl, difloetyl, alyl, propargyl, xyanometyl, benzyl, benzyl dugc thé bai mot dén
ba R', hodc mdi R’ doc 1ap 1a pyridin-metyl- hodc pyridin-metyl- dugc thé bdi mot
dén ba R Theo phuong 4n nay, cac gia tri dugc uu tién cia YL Y2 Y3, Y4, G', R,

R% R, RY R, R® R7, R® va R' nhu duoc liét ké & trén.
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Phuong 4n duge wu tién dé xudt cac hop chit co cong thirc (Ia.A) trong do A’
la C-R’, A% A’, va A" 1a C-H, R" 1a 3,5-diclo-phenyl, L 1a lién két, va G', R!, R%, R®,
R’ Y', Y2, Y* ¥ Y* nhu dugc dinh nghia cho hop chit ¢6 cong thuc (I); hodc mubi

hodc N-oxit cia chung.

Phuong 4n dugc vu tién dé xudt cac hop chat c6 cong thirc (Ta.B) trong d6 A' 1a
C-Me, A%, A°, va A*1a C-H, R* 1a 3,5-diclo-phenyl, L 1a lién két, va G', R!, R%, R®,
Y', Y% Y’ va Y* nhu duoc dinh nghia cho hop chét c6 cong thic (I); hodc mudi hodc

N-oxit cda chung.

Phuong an dugc wu tién dé xuét cac hop chét c6 cong thiue (1a.C):

trong do6 :

R’ 14 hydro hodc C;-C4 alkyl;

R®1a C;-C,4 haloalkyl;

R 14 phenyl, hodc phenyl duoc thé boi mot dén ba RS;

R’ 1a halogen, nitro, C;-Cyalkyl, C;-Cyxycloalkyl, C,-Cjalkenyl hodc C;-
Cyhaloalkyl;

A’ va A* doc 1ap 1a C-H hoic N;
L 1a lién két hoac metylen;
R, R% Y', Y2 Y3, va Y* nhu dwoc dinh nghia cho cong thirc (I);

trong d6 it nhat hai nguyén tir lién nhau cua vong trong vong duge tao béi Y,
Y3 Y vaY'la nguyén tir khac loai; hoic mudi hodc N-oxit ciia ching. Cac gia tri uu
tien cua Y', Y%, Y7, Y4, A%, A% R, R% R®, R, R’ va R® nhu dugc dinh nghia cho

cong thire L.

Phuong an dugc uu tién dé xuét cac hop chét ¢6 cong thuac (Ia.D):
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trong do:

R’ Y, Y% Y°, Y* va cac gia tri vu tién cua ching nhu dugc dinh nghia cho

cong thire (1);

trong d6 it nhat hai nguyén tir 1idn nhau cua vong trong vong duge tao bdi Y,

Y3 Y vayvtila nguyeén tir khac loai; hodc mudi hodc N-oxit cia chung.

Phuong 4n dugc wu tién nita d& xudt cic hop chét c6 cong thirc (Ia.E):

trong do:
Al, A%, A’ AY R3, RY va R’ va cac gia tri uu tién cda chiung nhu dugc dinh
nghia cho hop chit c6 cong thac (I); hodc mubi hodc N-oxit cia ching. Mot sb hop

chat trung gian 12 méi va nhu thé tao thanh mot khia canh nira sang ché.

Phuong 4n duoc wu tién nita d& xudt cac hop chét co cong thire (Ia.F):

R O\N
A o
N1 + -
NI
A§A4J\”/N (Ia.F)

trong do:
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Al A% AC, A4, R® va R* va céc gia tri uu tién cda ching nhu dugc dinh nghia
cho hop chit c6 cong thire (I); hoic mudi hodc N-oxit ciia ching.
Mot s6 hop chét trung gian 1a mdi va nhu thé tao thanh mot khia canh nira cua

sang ché. Mot nhom cac hop chat trung gian méi 1a céc hop chét c6 cong thirc (Int-I):

XA ot Y
PN
A N

trong d6 A', A%, A%, A*, G', L, R', R% Y!, Y%, Y° va Y* nhu dugc dinh nghia
cho hop chat ¢6 cong thac (I) va XB 1a nhém roi chuyén, vi du halogen, nhu bromo,
hodc X® 1a xyano, formyl, CH=N-OH hoic axetyl; hodc mubi hodc N-oxit ciia chiing.
Céc uu tién cho A', A% A%, A*, G!, L, R, R%, Y', Y% Y’ va Y* 1a gibng nhu céc uu
tién duge néu cho cac phin tir thay thé twong tng ctia hop chét c6 cong thie (I). Vi
du, cac uwu tién cho A', A% A3, A*, G', L, R\, R%, Y', Y2, Y® va Y* ¢6 thé 1a gidng nhu
cho cong thuce (Ia.A), (Ia.B), (Ia.C), (Ia.D), (Ia.E) hodc (Ia.F).

Nhom cac hop chat trung gian méi khac 1a cac hop chét c6 cong thire (Int-IT):

O
2 2
A Y3
Xc)j\// \|A1 '?1 Y1/ T4
A3§ ) N A/Y (Int-11)
A L™ 1,
’ R
G

trong d6 A", A%, A% AY, G', L, R', R%, Y', Y2 Y° va Y' nhu dugc dinh nghia
cho hop chét ¢ cong thirc (I); X© 1a CH,-halogen, trong d6 halogen 13, vi du, bromo
hoic clo, CH=C(R})R* hoic CH,C(OH)R*R* trong d6 R® va R* nhu dugc dinh
nghia cho hop chét ¢6 cong thie (I); hoic mudi hodc N-oxit ciia ching. Céc wu tién
cho A, A2, A%, A*, G, L, RY, R% Y, Y2 Y? va Y* 1a gibng nhu cac wu tién dugc néu
cho cac phdn tir thay thé twong tmg cta hop chat ¢6 cong thic (I). Vi dy, céc uu tién
cho A!, A%, A%, A*, GL, L, R, R% Y, Y2 Y® va Y* ¢o thé 1a gidng cho cong thiic
(Ia.A), (Ia.B), (Ia.C), (Ia.D), (Ia.E) hoac (1a.F).
Céc hop chét trong Bang 1 dén Bang 2 duéi diy minh hoa céc hop chét theo

sang che.
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Bang 1:

Bang 1 dé xuét cac hop chit c6 cong thuc (Ia) trong d6 R? 1 hydro, R’ 1a metyl, Y'

va Y*1a CH,, va R?, Y va Y° ¢6 cac gié tri dugc liét ké trong bang dudi day.

S6 hop chét R? Y* Y?
1.01 H S S
1.02 H S(0) S

Bang 2:
Bang 2 dé xuét cac hop chét ¢6 cong thire (Ib) trong d6 G' 1a oxy, va R’ va R’ ¢6 cac

gid tri dugc ligt ké trong bang dudi day.

(Ib)

S6 hop chat | R’ R’

2.01 metyl etyl-

2.02 metyl butyl-

2.03 metyl but-2-yl-

2.04 metyl 3-bromo-propyl-

2.05 metyl 2,2,2-triflo-etyl-

2.06 metyl 3,3,3-triflo-propyl-
2.07 metyl 2-metoxy-etyl-

2.08 metyl 1-metoxy-prop-2-yl-
2.09 metyl xyclobutyl-

2.10 metyl 2-metyl-xyclohex-1-yl-
2.11 metyl phenyl-metyl-

2.12 metyl 1-phenyl-et-1-yl-
2.13 metyl 2-phenyl-et-1-yl-
2.14 metyl (3-clo-phenyl)-metyl-
2.15 metyl (2-flo-phenyl)-metyl-
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S6 hop chét | R’ R’

2.16 metyl (4-metoxy-phenyl)-metyl-

2.17 metyl (2-triflometyl-phenyl)-metyl-
2.18 metyl (2-triflometoxy-phenyl)-metyl-
2.19 metyl (pyrid-2-yl)-metyl-

2.20 metyl (pyrid-3-yl)-metyl-

2.21 metyl (2-clo-pyrid-5-yl)-metyl-

2.22 metyl (1-metyl-1H-imidazol-4-yl)-metyl-
2.23 metyl (furan-2-yl)-metyl-

2.24 metyl 2-(thiophen-2'-yl)-et-1-yl-

2.25 metyl 2-(indol-3'-yl)-et-1-yl-

2.26 metyl (1 H-benzimidazol-2-yl)-metyl-
2.27 metyl (oxetan-2-yl)-metyl-

2.28 metyl (tetrahydrofuran-2-yl)-metyl-
2.29 metyl 2-([1',3"]dioxolan-2'-yl)-et-1-yl-
2.30 metyl 2-(morpholin-4'-yl)-et-1-yl-
2.31 metyl 2-(benzo[1',3"]dioxo0l-5'-yl)-et-1-yl-
2.32 metyl (2,3-dihydro-benzo[1,4]dioxin-6-yl)-metyl-
2.33 metyl 2-clo-phenyl-

2.34 metyl 3-flo-phenyl-

2.35 metyl 2-metyl-phenyl-

2.36 metyl 2-clo-6-metyl-phenyl-

2.37 metyl 2-triflometyl-phenyl-

2.38 metyl 2,4-dimetoxy-phenyl-

2.39 metyl 3-metyl-pyrid-2-yl-

2.40 metyl 1,3-dimetyl-1H-pyrazol-5-yl-
2.41 metyl 4-metyl-thiazol-2-yl-

242 metyl 5-metyl-thiadiazol-2-yl-

2.43 metyl quinolin-2-yl-

2.44 metyl quinolin-5-yl-

2.45 metyl benzothiazol-6-yl-

2.46 metyl 4-metyl-benzothiazol-2-yl-
2.47 metyl thietan-3-yl-

2.48 metyl 1-oxo-thietan-3-yl-

2.49 metyl 1,1-dioxo-thietan-3-yl-

2.50 metyl 3-metyl-thietan-3-yl-

2.51 metyl oxetan-3yl

2.52 metyl tetrahydropyran-4-yl

2.53 metyl hydro

2.54 metyl metyl

2.55 metyl propyl

2.56 metyl 2,2-diflo-etyl-

2.57 metyl 2-flo-etyl-

-18-




231723

Cac hop chit co cong thic I bao gdm it nhat mot tim khong ddi ximg va c6
thé t6n tai 1a cac hop chit ¢ cong thie I* hodc cac hop chat c6 cong thie I**. Nguge
lai, cac hop chét I* va I** 1a cac chit ddng phan ddi anh néu khong c6 tam khong dbi

xtng hodc cac epime khéc.

(") (")
Nhin chung, cac hgp chét ¢6 cong thirc [** ¢6 hoat tinh sinh hoc hon cac hop
chét c¢6 cong thire I*. Sang ché bao gdm hdn hop ciia cac hop chat I* va I** vai ty 18
bAt ky, vi du véi ty 1€ mol nim trong khoang tir 1:99 dén 99:1, vi du tir 10:1 dén 1:10,
vi du ty 1&¢ mol co ban bang 50:50. Trong hdn hop lam giau déng phan ddi anh (hoic
epime) c6 cong thirc I**, ty 1é mol cta hop chit I** so véi tong luong cta ca hai chit
dong phan dbi anh vi du 14 16n hon 50%, vi du it nhét bang 55, 60, 65, 70, 75, 80, 85,
90, 95, 96, 97, 98, hoic it nhit bang 99%. Twong tu, trong hdn hop 1am giau ddng
phan d6i anh (hodc epime) c¢6 cong thirc I*, ty 1¢ mol cua hop chét c6 cong thic I* so
v6i tong lugng clia ca hai chat ddng phan di anh (hodc epime) vi du 16n hon 50%, vi
du it nhit bang 55, 60, 65, 70, 75, 80, 85, 90, 95, 96, 97, 98, hoic it nhit bang 99%.
Céc hdn hop 1am giau ddng phan dbi anh (hodc epime) c6 cong thire I** 1a dugc uu
tién.
Céac hop chét theo sang ché co thé duge tao ra bang nhidu phuong phap khéc

nhau nhu duoc thé hién trong cac So a6 1 va 2.
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1) Cac hop chét c6 cong thirc (I) trong d6 G' 1a oxy, c6 thé duoc diéu ché bing
cach cho hop chét c6 cong thirc (II) trong d6 G' 14 oxy va R 1a OH, C;-Cgalkoxy hoic
Cl, F hodc Br, phan ing v4i amin c6 cong thire (III) nhu duoc thé hién trong So dd 1.
Khi R 1a OH cac phan tng nay thuong dugc thyc hién véi sy c6 mit cua chat phan
tmg két hop, nhu N,N'-dixyclohexylcarbodiimit (“DCC”), 1-etyl-3-(3-dimetylamino-
propyl)carbodiimit hydroclorua (“EDC”) hodc bis(2-0x0-3-oxazolidinyl)phosphonic
clorua (“BOP-CI”), véi su ¢d mit ciia bazo, va tuy y voi su ¢ mét cua chét xuc tac ai
nhan, nhu hydroxybenzotriazole (“HOBT”). Khi R 1a Cl, cdc phan Ung nay thuong
duoc thuc hién va6i sy ¢6 mit cia bazo, va tiy y voi su ¢6 mét cua chét xtc tac ai
nhan. Tuy chon, c6 thé tién hanh phan Ung trong hé hai pha bao gbdbm dung moéi hiru
co, tot hon 1a etyl axetat, va dung mdi trong nudc, t6t hon 12 dung dich cta natri
hydro cacbonat. Khi R 1a C;-Cgalkoxy déi khi c6 thé bién déi este truc tiép thanh amit
bang cach clng gia nhiét este va amin trong qua trinh nhiét. Cac bazo thich hop bao
gém pyridin, trietylamin, 4-(dimetylamino)-pyridin (“DMAP”) hodc diisopropyl-
etylamin (Bazo Hunig). Cac dung mdi dugc wu tién la N N-dimetylaxetamit,
tetrahydrofuran, dioxan, 1,2-dimetoxyetan, etyl axetat va toluen. Phan ung duoc thuc
hién & nhiét do ndm trong khoang tir 0°C dén 100°C, t&t hon 1a tir 15°C dén 30°C, dat
biét 1a & nhiét do moi treong. Cac amin cd cong thue (1II) hodc 1a da biét trong cac tai

liéu hodc ¢6 thé duge diéu ché bang cach st dung cac phuong phap da biét dbi voi
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ngudi ¢6 hiéu biét trung binh trong linh vye. Mot s6 phuong phép nay duge mo ta

trong cac Vi du diéu che.

2) Céac halogenua axit ¢6 cdng thuc (II), trong do G' 1a oxy va R 1a Cl, F hodc
Br, ¢6 thé dugc tao ra tir cac axit carboxylic ¢6 cong thire (II), trong d6 G' 12 oxy va

R 1a OH, duéi cac diéu kién tiéu chuin, nhu duge mo ta, vi du, trong W009080250.

3) Céc axit carboxylic c6 cdng thire (II), trong do G' 1a oxy va R 1a OH, c6 thé
duoc tao thanh tr cac este ¢6 cong thirc (II), trong do G'la oxy va R 1a C-Cgalkoxy

nhu dugc mo ta, vi du, trong WO09080250.

4) Cac hop chét c6 cong thirc (I) trong d6 G' 12 oxy, c6 thé dugc diéu ché bang
cach cho hop chit c6 cong thic (IV) trong do X® 12 nhém roi chuyén, vi du halogen,
nhu bromo, phan g véi cacbon monoxit va amin ¢6 cong thtre (IID), v6i sy co mat
clia chét xuc tac, nhu paladi(Il) axetat hodc bis(triphenylphosphin)paladi(Il) diclorua,
tuy chon véi sy cd6 mit cua phdi tr, nhu triphenylphosphin, va bazo, nhu natri
cacbonat, pyridin, trietylamin, 4-(dimetylamino)-pyridin (“DMAP”) hodc
diisopropyletylamin (Bazo Hunig), trong dung mdi, nhu nuéc, N,N-dimetylformamit
hodc tetrahydrofuran. Phan tng dugc thuc hién ¢ nhiét do nam trong khoang tir 50°C
dén 200°C, tbt hon 1a tir 100°C dén 150°C. Phan tmg dugc thuc hién & &p suit nam
trong khoang tir 50 dén 200 bar, tét hon la tir 100 dén 150 bar.

5) Céc hop chit co cong thic (IV) trong do X2 1a nhém roi chuyén, vi du
halogen, nhu bromo, c6 thé duoc tao ra bé‘mg cac phuong phap khac nhau, vi du nhu

dugc mo ta trong W0O09080250.

6) Cac hop chat c6 cong thire (I), trong d6 G1 1a luu huynh, c6 thé duoc tao ra
bing cach xu 1y hop chét c6 cong thire (IT), trong do G1 1a oxy va R 1a OH, Cl-
Cé6alkoxy hodc Cl, F hoac Br, bing chét phan tmg chuyén thio nhu chét phan tng
Lawesson hodc phospho pentasulfua truge khi thém vao cac hop chét c6 cong thirc

(1), nhu dugc mo ta ¢ 1).
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7) Tuy chon, cac hop chét co cong thuc (I) trong d6 G' 1a oxy, c6 thé dugc
diéu ché bang nhiéu phuong phap khac nhau tir hgp chit trung gian ¢6 cong thic (V)
nhu duoc thé hién trong So dd 2 trong d6 G' 1a oxy va X® 1a nhoém roi chuyén, vi du
halogen, nhu bromo, hodc X® 14 xyano, formyl hodc axetyl theo cic phuong phap
twong tw nhu cic phuwong phap dugc md ta trong WO09080250. Hop chét trung gian
c6 cong thie (V) co thé duge diéu ché, vi du, tir hop chét trung gian c6 cong thic

(VI) nhu duge mo ta trong cung tai ligu.

So db 3
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8) Tuy chon, cac hop chit co cong thie (I) trong d6 G' 1 oxy, c6 thé dugc

diéu ché bang nhiéu phuong phap khac nhau tir hop chit trung gian c6 cong thirc
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(VID) nhu duoc thé hién trong So db 3 trong d6 G'la oXy va XC 1a CH=C(R*R", hoic
CH,C(OH)(R*R* trong d6 R* va R* nhu dwoc dinh nghia cho hop chit ¢ cong thirc
(I) theo cac phuong phap tuong ty nhu cic phuwong phdp dugc mo td trong
W009080250.

9) Céc hop chét c6 cong thire (VII) trong d6 G' 12 oxy va X© 1a CH=C(R*)R?,
hodc CH,C(OH)(R*R* ¢6 thé dugc didu ché tir hop chét c6 cong thirc (Va) trong do
G' 1a oxy hodc tir hop chét co cong thire (VII) trong d6 G' 1a oxy va X© 1a CH,-
halogen bang cach st dung cac phuong phép twong tu nhu cac phuong phap duge mod
ta trong W0O09080250.

10) Céac hop chét c6 cong thirc (VII) trong d6 G' 1a oxy va X 1a CH,-halogen,
nhu bromo hoic clo, ¢6 thé dugc didu ché bang cach cho metyl keton c¢6 cong thirc
(Va) trong d6 G' 1a oxy, phan ung véi chat halogen héa, nhu brom hoic clo, trong
dung moi, nhu axit axetic, & nhi¢t do nam trong khoang tir 0°C dén 50°C, tét hon 1a

tir nhiét 46 moi trudng dén 40°C.

11) Cac hop chét c6 cong thire (IIT) hodc 1a cac hop chit da biét hodc co thé
dugc didu ché béi cac phuong phap da biét dbi v6i ngudi ¢ hidu biét trung binh
trong linh vuc. Cac vi du vé cac phuong phap nay co thé thdy trong cac vi du dudi
day.

Cac hop chat c6 cong thie (I) cé thé duoc st dung dé chdng lai va kiém soat
su phd hoai cda céc con trung gdy hai nhu bd canh Véy, b0 hai canh, bd canh ntra, bd
canh to, bo canh théng, si€u bd canh ludi, by canh cung, bo bo chét, by canh mang va
bo canh bang va ca cac sinh vat giy hai khong xuong sdng khac, vi dy, cac sinh vat
gdy hai la ve bét, giun tron va dong vat than mém. Cén trung, ve bét, giun tron va
dong vat than mém tir ddy vé sau dugc goi chung 1a cac sinh vat gdy hai. Cac sinh vét
gay hai c6 thé bi chdng lai va kiém soat bang cach st dung cac hop chét theo sang
ché bao gdm céc sinh vat gay hai cho nong nghiép (bao gdm viéc nudi trdng cay cho
lwong thue va san phdm s¢i), nghé lam vuon va nganh chan nuéi, vat nudi trong nha,
lam nghi¢p va viéc du trit san phém co nguén géc thuc vat (nhu qua, hat va gd); cic
sinh vat gy hai gy ra thiét hai cho céc cong trinh nhan tao va truyén bénh cho con

nguoi va dong vat; va ca céc loai gdy phién todi (nhu céc loai con trung biét bay).
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Cac hop chét theo sang ché ¢6 thé duoc st dung, vi dy, trén 16p dat mat, trén
cdy canh, nhu hoa, cdy bui, cay 14 rdng hoac cdy xanh trang tri, vi du, cdy thudc ho

tung, cling nhu dé tiém vao cay, kiém soat sinh vét gdy hai va loai tuong tu.

Cac vi du vé cac sinh vat gdy hai ma c6 thé bj kiém soat boi cac hop chit co
cong thic (I) bao gdm: Myzus persicae (gibng rép ving), Aphis gossypii (gidng rép
ving), Aphis fabae (gidng rép vimg), Lygus spp. (bo xit d6), Dysdercus spp. (bo xit
d06), Nilaparvata lugens (rdy ciy), Nephotettixc incticeps (riy 1a), Nezara spp. (rép
hoéi), Euschistus spp. (rép hodi), Leptocorisa spp. (rép hoi), Frankliniella occidentalis
(bu lach), Thrips spp. (bu lach), Leptinotarsa decemlineata (sau canh cung hai khoai
tay), Anthonomus grandis (mot duc quéa bong), Aonidiella spp. (con trung rép vay),
Trialeurodes spp. (rudi tring), Bemisia tabaci (bo phén tring), Ostrinia nubilalis (Sau
duc than ngd Chau Au), Spodoptera littoralis (sdu an 14 bong), Heliothis virescens
(Sau duc chdi & cay thudc 1a), Helicoverpa armigera (sdu duc qua bong), Helicoverpa
zea (sdu duc qua bong), Sylepta derogata (sdu cudn 14 bong), Pieris brassicae (buém
cai tring 16m), Plutella xylostella (Sau to cai bap), Agrotis spp. (sdu ngai dém), Chilo
suppressalis (sdu duc than lta), Locusta_migratoria (chau chiu), Chortiocetes
terminifera (chau chiu), Diabrotica spp. (sdu duc 1é), Panonychus ulmi (nhén do
Chau Au), Panonychus citri (Nhén d6 hai cam quyt), Tetranychus urticae (Nhén hai
cham c6 t0), Tetranychus cinnabarinus (nhén d6 son), Phyllocoptruta oleivora (nhén
gdy bénh gi sit trén cam quyt), Polyphagotarsonemus latus (tép trang), Brevipalpus
spp. (nhén dep), Boophilus microplus (ve bd), Dermacentor variabilis (ve chd Chau
MY), Ctenocephalides felis (bo chét meo), Liriomyza spp. (s&u v€ bua), Musca
domestica (rudi nha), Aedes aegypti (mudi), Anopheles spp. (mudi), Culex spp-
(mudi), Lucillia spp. (rudi xanh), Blattella germanica (gian), Periplaneta americana
(gian), Blatta orientalis (gian), mdi ciia ho Mastotermitidae (vi du Mastotermes spp.),
ho Kalotermitidae (vi du Neotermes spp.), ho Rhinotermitidae (vi du Coptotermes
formosanus, Reticulitermes flavipes, R. speratu, R. virginicus, R. hesperus, va R.
santonensis) va ho Termitidae (vi du Globitermes sulfureus), Solenopsis geminata
(kién Itta), Monomorium pharaonis (kién pharaoh), Damalinia spp. va Linognathus
spp. (chdy ran lam ngia va hut méu), Meloidogyne spp. (tuyén trung san ré),
Globodera spp. va Heterodera spp. (tuyén tring bao nang), Pratylenchus spp. (tuyén
tring gdy thwong toén), Rhodopholus spp. (tuyén tring ky sinh trén cdy chudi),

-24-



231723

Tylenchulus spp.(tuyén trung hai cam quyt), Haemonchus contortus (giun Xo#n),
Caenorhabditis elegans_(giun luon tron), Trichostrongylus spp. (giun ky sinh trong
da day rudt) va Deroceras reticulatum (sén).

Do d6, sang ché dé xudt phuong phéap chéng lai va/hoic kiém soat sinh vét gay
hai 1a dong vat, chéng han sinh vat gy hai la dong vat khong xuong séng, phuong
phap nay bao gém viéc st dung cho sinh vt gdy hai nay, cho noi & cta sinh vat giy
hai, hodc cho thuc vét d& bi tin cong bdi sinh vat gdy hai mdt lugng c6 hi¢u qua diét
sinh vét gay hai cta hop chét c6 cong thirc (I), trong d6 phuwong phap nay khong phai
la phuong phap diéu tri bénh cho nguoi hogc dong vét. Cu thé 1a, sang ché dé& xuét
phuong phap chéng lai va/hoic kiém soat con tring, ve bét, giun tron hodic cic dong
vat thAn mém, phuong phap nay bao gém viéc st dung mot lugng co6 hi€u qua diét con
trung, diét ve bét, di¢t giun tron hodc di¢t cac dong véat than mém cla hop chét co
cong thire (1), hodc ché phdm chira hop chét c6 cong thuc (I), cho sinh vat gay hai,
cho noi & cua sinh vat gay hai, tdt hon 1a thuc vat, hodc thuc vat d& bi tdn cong badi
sinh vt gdy hai. Cac hop chit ¢ cong thirc (I) tét hon 12 dugc dung dé chdng lai con

trung, ve bét hodc giun tron.

Thuat ngir "thuc vat" nhu duoc sir dung & day bao gdm cdy gidng con, cdy bui
va cay.

Cay trong duoc hiéu 1a ciing bao gdm céc cdy trong ma biéu hién chiu duogc
dbi voi thube diét 6 hodc cac nhom thude diét co (vi du céc chét (e ché ALS-, GS-,
EPSPS-, PPO- va HPPD-) bing céc phuong phap giy gidng hodc bang cong nghé gen
thong thuong. Vi du vé cay trﬁ”)ng biéu hién chiu duoc dbi vai cac imidazolinon, vi du
imazamox, bang cac phuong phap giy gidng thong thuong 1a cdy cai diu mua heé
Clearfield® (cay hat cai dau). Céc vi du vé cdy trdng ma biéu hién chiu duoc dbi voi
thude diét c¢6 bang cac phuong phap cong nghé gen bao gdm vi du cac gibng ngd chiu
dugc glyphosat va glufosinat dugc ban trén thi truong voi tén thuong mai

RoundupReady® va LibertyLink®.

Cay trong con duoc hiéu 1a cac cay biéu hién khang con tring gay hai bing céc
phwong phap cong nghé gen, vi du ngd Bt (khang sau duc than ngd chiu Au), ciy
bong Bt (khang bo canh cliing hai cdy bong) va ca khoai tay Bt (khang bo khoai tay).
Céc vi du v& ngd Bt 1a ngd lai Bt 176 ciia NK® (Syngenta Seeds). Cac vi du vé cay

chuyén gen chira mgt hodc nhiéu gen dugc ma hoda d¢ khang con trung va bi€u hién
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mot hodc nhidu doc té 1a KnockOut® (cdy ngd), Yield Gard® (ciy ngd),
NuCOTIN33B® (cdy bong), Bollgard® (cdy bong), NewLeaf® (khoai tay),
NatureGard® va Protexcta®.

Cay tréng hodc vat li€u hat giéng ctia n6 ¢6 thé chiu duge ca thube diét co va,
ddng thoi, 1am thtre #n cho con tring (cac bién ¢ chuyén gen “dugc tap hop”). Vi du,
hat gidng c6 thé c6 kha nang biéu hién protein Cry3 diét con tring trong khi dong thoi

chiu dugc glyphosat.

Cay trong con dugc hiéu 1a cay tréng thu dugc bing cic phuong phap gy
gidng hodc cong nghé gen thong thudng va chira cac dic tinh goi 1a dic tinh san
lugong (vi du kha nidng 6n dinh khi dy trir dugc cai thién, gia tri dinh dudng cao hon
va mui vi duoc cai thién).

Dé sir dung hop chét ¢6 cong thuc (I) lam chét diét con trung, chat diét ve bét,
chét diét giun tron hodc chét diét dong vét than mém 1én sinh vat giy hai, noi & cta
sinh vét gy hai, hodic thyc vat d& bi tin cong bdi sinh vat gay hai, hop chét c6 cong
thire (1) thudng duoc didu ché thanh ché phim chua, ngoai hop chit c6 cong thie (I),
chét pha lodng tro hodc chit mang thich hop va, tiiy vy, chit hoat dong bé mit (SFA).
SFA la cac héa chit ¢6 kha ning lam bién ddi dic tinh ctia mat phan cach (vi du, mit
phan cach 16ng/rén, 16ng/khi hodc 10ng/long) bang cach lam gidm sirc cing bé mit va
tir d6 dan dén thay ddi vé cac dic tinh khac (vi du phén tan, nhii twong hoa va thdm
u6t). Tt hon 1a cac ché phdm (ca ché phim ran va Iong) chia, theo khdi luong,
0,0001 dén 95%, t&t hon nita 1a tir 1 dén 85%, vi du tir 5 dén 60%, hop chit c6 cong
thire (I). Ché phdm thuong duoc sir dung dé kiém soat cc sinh vat gay hai sao cho
hop chét c¢6 cong thirc (I) duge st dung véi ty 1é tir 0,1g dén 10kg cho mdi hecta, tbt

hon 1a tir 1g dén 6kg cho mdi hecta, t6t hon nita 1a tir 1g dén 1kg cho mdi hecta.

Khi dugc st dung trong viéc boc hat giéng, hop chét co cong thuc (I) dugc su
dung vai ty 16 tir 0,0001g dén 10g (vi du, 0,001g hodc 0,05g), t6t hon 1a tir 0,005
dén10g, t&t hon nita 1a tir 0,005g dén 4g, cho mdi kilogam hat gidng.

Theo mot khia canh khac, sang ché dé xuét ché phém chtra mot lugng c6 hi¢u
qud diét con trung cua hop chét c6 cong thuc (1), cu thé 1a ché phém diét con trung, dict
ve bét, di¢t giun tron hodc diét dong vat than mém chira mot luong co6 hi¢u qua diét
con trung, di€t ve bét, di¢t giun tron hodc diét cac dong vat than mém cua hop chét co

cong thire (I) va chit mang hodc chét pha lodng thich hop cho né. Tét hon néu, ché
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pham 1a ché phim diét con trung, diét ve bét, diét giun tron hodc diét dong vat thén

meém.

Céc ché phém ¢6 thé duge chon tir cac dang ché phém, bao gém bot ric duogc
(DP), bot tan dugc (SP), hat tan dugce trong nudce (SG), hat phéan tan dugc trong nudc
(WG), bot thAm udt duge (WP), hat (GR) (giai phong chdm hodc nhanh), chit dam
dic tan dugce (SL), chat 16ng tron 1an dugc véi dau (OL), chét 16ng co thé tich cuc
thap (UL), chit dam dac nhil twong hoa dugc (EC), chit dam dic phén tan duoc
(DC), chét nhil twong (ca diu trong nude (EW) va nude trong dau (EO)), chit vi nhii
twong (ME), chit dam dic thé huyén phu (SC), chit sol khi, cac ché phém tao
mi/khoi, cic huyén phu két nang (CS) va cac ché phdm xt 1y hat giéng. Dang ché
phém dugc chon trong truong hop bét ky s& phu thudc vao muc dich cu thé dinh

trude va cac dic tinh véat ly, hoa hoc va sinh hoc ctia hop chét co6 cong thuce (I).

Bot ric duge (DP) c6 thé duge diéu ché bang cach tron hop chit c6 cong thire
(I) v6i mot hozc nhidu chat pha loang chit rin (vi du dat sét tu nhién, cao lanh,
pyrophylit, bentonit, alumin, montmorilonit, kizengua, da phén, diatomit, canxi
phosphat, canxi va magie cacbonat, Iuu huynh, d4 v6i, bot my, da talc va cac chét

mang ran hitu co va vo co khac) va nghién co hoc hdn hop nay thanh bot min.

Bot tan duoc (SP) c6 thé duoc diéu ché bing cach tron hop chét c6 cong thirc
(I) véi mot hodc nhidu mudi vo co tan trong nudc (nhu natri bicacbonat, natri
cacbonat hodc magie sulfat) hodc mot hoac nhiéu chit ran hitu co tan trong nudc (nhu
polysacarit) va, tiy y, mot hodc nhiéu chat thAm wdt, mot hodc nhidu chit 1am phan
tan hodc hdn hop clia cac chét nay dé cai thién kha niang phén tan/hda tan trong nudc.
Sau d6, hdn hop dugc nghién thanh bt min. Cac ché phim tuong tu ciing c6 thé

dugc tao hat dé tao thanh hat tan dugc trong nudce (SG).

Bot thdm udt duoc (WP) ¢c6 thé dugc diéu ché béng cach tron hop chét ¢6
cong thirc (I) véi mot hodc nhidu chit pha loang hodc chit mang rin, mét hodc nhidu
chét thAm udt va, tot hon 13, mot hodc nhiu chét 1am phan tén va, tuy y, mdt hodc
nhiéu chét tao huyén phu dé gitp phéan tan trong chat 1ong. Sau d6 hén hop dugc
nghién thanh bdt min. Céac ché phém tuong tu co thé cling dugc tao hat dé tao thanh

hat phéan tan dugc trong nudc (WG).

-27-



231723

Hat (GR) ¢6 thé duge tao thanh hodc béng cach tao hat hon hop cia hop chét
c6 cong thire (I) va mot hodc nhiéu chét pha lodng hodc chit mang ran duoc nghién
bot, hodc tir hat phoi tao trudce béng cach hép thu hop chét c6 cong thuc (I) (hodc
dung dich ciia n6, trong chét thich hop) trong vat liéu hat x6p (nhu da bot, dat sét
atapulgit, dt tdy mau, kizengua, diatomit hodc 15i ngd xay) hodic bang cach hip thu
hop chét co cong thic (I) (hodc dung dich cua nd, trong chét thich hop) 1én vat liéu
16i ctrng (nhu cat, silicat, cacbonat khoang, sulfat hodc phosphat) va 1am khé néu céan.
Cac chét thuong duoc ding dé giup hip thu hodc hut bam bao gdm cac dung méi
(nhu cac dung moi dau mé béo va thom, cac rugu, cac ete, cac keton va cac este) va
cac chéit két dinh (nhu polyvinyl axetat, polyvinyl alcohol, dextrin, dudng céc dau
thich hop). Mot hodc nhiéu céac chét phu gia khac cé thé c6 trong hat (vi du chit nhii

tuong héa, chit 1am thim w6t hodc chit lam phan tan).

Chét dam dic phan tan dugc (DC) c6 thé dugc didu ché bing cach hoa tan hop
chit ¢6 cong thire (I) trong nudc hodc dung mdi hitu co, nhu keton, ruou hodic glycol
ete. Cac dung dich nay co thé chira chét hoat dong bé mat (vi du dé cai thién su pha

loding trong nudc hodc ngan su thiy tinh hoa trong bé phun).

Chat dam ddc nhii tuong hoéa dugce (EC) hodc chét nhii tuong dau trong nudc
(EW) ¢6 thé duoc diéu ché bing cach hoa tan hop chit co cong thuc (1) trong dung
moi hitu co (tuy y chira mot hodc nhiéu chit thdm udt, mdt hoic nhiéu chét nhii hoa
hodc hdn hop clia cac chét nay). Cac dung mdi hiru co thich hop dé dung trong céc
EC bao gom cac hydrocacbon thom (nhu alkylbenzen hodc alkylnaphtalen, vi du nhu
SOLVESSO 100, SOLVESSO 150 va SOLVESSO 200; SOLVESSO 1a c4c nhan
hi¢u da dang ky), cac keton (nhu xyclohexanon hoidc metylxyclohexanon) va cac
rugu (nhu rugu benzyl, ruou furfuryl hodc butanol), cdc N-alkylpyrolidon (nhu N-
metylpyrolidon hodc N-octylpyrolidon), céc dimetyl amit cua axit béo (nhu
dimetylamit cta axit béo Cg-Cyo) va cac hydrocacbon duge clo héa. San phdm EC ¢6
thé tyr dong nhil twong hoa khi thém vao nude, dé tao ra chét nhil tuong v6i kha ning
6n dinh da dé cho phép phun qua thiét bi thich hop. Didu ché EW bao gbm viéc thu
hop chét co cong thirc (I) hodc 1a chét 1ong (néu né khong 1a chét 16ng ¢ nhiét do
phong, n6 c¢6 thé duoc tao ra nong chay & nhiét do hop 1y, co ban 1a dudi 70°C) hoidc
trong dung dich (bang cich hoa tan né trong dung mdi thich hop) va sau d6 nhii

twong hoa chét 1ong thu duoc hodc dung dich vao nudc chira mot hodc nhidu SFA,
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trong didu kién chuyén dich cao, dé tao ra chit nhii tuong. Cac dung méi thich hop dé
ding trong EW bao gdm cac dau thuc vat, hydrocacbon dwgc clo héa (nhu
clobenzen), cac dung moi thom (nhu alkylbenzen hodc alkylnaphtalen) va cac dung

mdi hitu co thich hgp khac ma c¢6 kha nang tan thap trong nude.

Chét vi nhii twong (ME) c6 thé dugc didu ché bing cach tron nude véi hdn
hop cua mdt hoac nhiéu dung moi vai mdt hoac nhiéu SFA, dé tu dong tao thanh ché
phim 16ng dang hudng 6n dinh nhiét dong. Hop chit c¢6 cong thirc (I) ban dau c6 miit
trong hodc nude hodc hdn hop dung moi/SFA. Cac dung méi thich hop dé dung trong
ME bao gdm céac dung mdi duoc md ta & trén dé dung trong EC hodc trong EW. ME
¢6 thé 1 hodc hé thdng diu-trong-nuée hodc hé théng nude-trong-dau (hé thdng c6
mit ¢6 thé dugc xac dinh boi phuong phép do tinh dan dién) va c6 thé thich hop dé
tron chit diét sinh vat gdy hai tan trong nuéc va tan trong dau trong cung ché pham.
ME 1 thich hop dé pha loang trong nudc, hodc con lai 13 chit vi nhu twong hodc tao

thanh chét nhii tvong dau-trong-nuéc théng thuong.

Chét dam dic thé huyén phu (SC) c6 thé bao gdm céc huyén phi nudc hodc
khong nuéce ciia cac hat chit ran khong tan duoc phan chia déu ciia hop chit ¢6 cong
thtre (I). SC ¢6 thé duge diéu ché bang cach nghién thanh hat hodc thanh bi hop chit
rén c6 cong thirc (I) trong méi trudng thich hop, tiy y v6i mot hodc nhidu chit lam
phén tan, dé tao ra thé huyén pht hat min cta hop chit. Mot hodc nhiéu chit thim w6t
c6 thé c6 trong ché pham va chit tao huyén phu c6 thé c6 dé giam tde do xu ly céac
hat. Theo céch khac, hop chét ¢c6 cong thie (I) co thé duoc nghién kho va thém vao

nudce, chira cac chat duge mo ta ¢ trén, d€ tao ra thanh pham mong mudn.

Céc ché phdm sol khi chira hop chit c6 cong thte (I) va nhién lidu phun khi
thich hop (vi du, n-butan). Hop chét ¢6 cong thire (I) ciing c6 thé duge hoa tan hodc
dugc phan tén trong moi trudng thich hop (vi du nuée hodc chat 1ong ¢ thé tron voi
nuée, nhu n-propanol) dé tao ra ché pham dé dung trong bom phun hoat dong bing

tay, khong diéu ap.

Hop chit c6 cong thirc (I) ¢6 thé dugce tron & trang thai khd véi hdn hop ché
tao thudc nd dé tao thanh ché phim thich hop dé tao ra, trong khong gian kin, hop

chét chira khoi.
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Céac huyén phi két nang (CS) c6 thé duoc didu ché bang cach tuong ty nhu
diéu ché ché phdm EW nhung c6 giai doan phan tmg tring hop bd sung sao cho thu
duoc su phan tén trong nudc cia cac giot diu trong d6 mdi giot ddu dugc két nang
bang vo polyme va chira hop chét co cong thie () va, tily ¥, chat mang hodc chét pha
lodng cho né. V4 polyme c6 thé dugc tao hodc 1a bing phan tmg da tring ngung bé
mit hodc 12 quy trinh sinh giot. Cac ché phdm c6 thé cho phép giai phong c6 kiém
soat hop chat c¢6 cong thirc (I) va ching c6 thé duge dung dé xu ly hat gidng. Hop
chit c6 cong thie (I) ciing c6 thé duoc didu ché trong chit nén polyme co thé bi vi

khuén phén hiy dé cho phép su giai phong hop chat cham, ¢6 kiém soat.

Ché pham c6 thé bao gdm mot hodc nhidu chét phu gia dé cai thién hiéu qua
sinh hoc ctia ché pham (vi du bang cach cai thién su thim wét, duy tri hodc phan bd
trén bé mat; kha ning chiu mua trén cac bé mit duge xu ly; hoac hép thu hoac kha
nang bién ddi ciia hop chit co cong thire (I)). Chét phu gia nay bao gdm chét hoat
dong bé mit, chit phu gia dang bui phun trén co s& dau, vi du mot sé dau khoang
hodc dau thuc vat ty nhién (nhu dau d4u nanh va dau hat cai), va hon hop cia ching
v6i thude bd trg ting cudng sinh hoc (cac thanh phin ma c6 thé gitp cho hodc lam

bién d6i hoat tinh cia hop chét c6 cong thuc (1)).

Hop chét ¢ cong thie (I) con c6 thé duge didu ché dé su dung dé xtr ly hat
giéng, vi du lam ché phém bot, bao gém bot dé xur ly hat giéng kho (DS), bot tan
trong nudce (SS) hodc bdt phan tan duge trong dé xu ly bot nhdo (WS), hodc lam ché
pham 1éng, bao gdm dung dich ddm dic chay dugc (FS), dung dich (LS) hoic huyén
phu két nang (CS). Viéc diéu ché cac ché pham DS, SS, WS, FS va LS la gidng nhu
diéu ché, tuong tmg, cac ché phim DP, SP, WP, SC va DC dugc mé ta & trén. Céc
ché pham dé xir ly hat gidng c6 thé bao gdm chét dé hd trg sy két dinh cua ché phim

v01 hat giéng (vi du dau khoang hodc rao tao mang).

Céac chat tham uét, cac chat lam phan tdn va cac chat nhii héa c6 thé 1a cac

SFA bé mit co dang cation, anion, ludng tinh hoéc khdng ion.

Céc SFA dang cation thich hgp bao gém céc hop chit amoni bac bén (vi du

xetyltrimetyl amoni bromua), imidazolin va mu6i amin.

Cac SFA anion thich hgp bao gom cac muoi kim loai kiém cua axit béo, cac

mudi cua cidc monoeste béo cua axit sulfuric (vi du natri lauryl sulfat), cac mudi cta
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cac hop chit thom duoc sulfonat héa (vi du natri dodecylbenzensulfonat, canxi
dodexylbenzensulfonat, butylnaphtalen sulfonat va hon hop ctia natri di-isopropyl- va
tri-isopropyl-naphtalen sulfonat), ete sulfat, sulfat ete rugu (vi du natri laureth-3-
sulfat), ete carboxylat (vi du natri laureth-3-carboxylat), phosphat este (san phdm tir
phan @ng gitta moét hodc nhidu rugu béo va axit phosphoric (cic mono-este trdi) hodc
phospho pentoxit (cdc di-este trdi), vi du phan Ung gitta rugu lauryl va axit
tetraphosphoric; ngoai ra cic san phdm nay c6 thé duoc etoxy hoa), sulfosuxinamat,

parafin hodc olefin sulfonat, taurat va lignosulfonat.
Cac SFA dang ludng tinh thich hop bao gdm betain, propionat va glyxinat.

Céac SFA dang khong ion thich hop bao gém céc san phim ngung tu cla cac
alkylen oxit, nhu etylen oxit, propylen oxit, butylen oxit hodc hdn hop cia ching, véi
cac ruou béo (nhu oleyl alcohol hodc xetyl alcohol) hodc véi céac alkylphenol (nhu
octylphenol, nonylphenol hodc octylcresol); cac este mot phan chiét xuét tir axit béo
mach dai hodc hexitol anhydrit; cac san phdm ngung tu ciia cac este mot phin nay vai
etylen oxit; cac polyme khdi (bao gdm etylen oxit va propylen oxit); alkanolamit; cac
este don (vi du, cac este cua axit béo va polyetylen glycol); cac oxit amin (vi du,

lauryl dimetyl amin oxit); va cac lexitin.

Chét tao huyén phu thich hop bao gdm chét keo hydrophilic (nhu polysacarit,
polyvinylpyrolidon hodc natri carboxymetylxenluloza) va dit sét truong nd (nhu

bentonit hoac atapulgit).

Hop cht c6 cong thirc (I) ¢6 thé duoc sir dung bing cach st dung cac hop chét
diét sinh vat gay hai bat ky da biét. Vi du, hop chit c6 thé dugc st dung, didu ché
hoac khong diéu ché, 1én cac sinh vat gdy hai hodc noi & cia céc sinh vat gay hai (nhu
noi sdng ctia céc sinh vat gy hai, hodc cdy dang phat trién d& bi pha hoai boi cac sinh
vat gdy hai) hodc lén bd phan bét ky cta thyc véat, bao gém 14, than, canh hojc ré, 1én
hat gidng trude khi dugc trong hodc 1én moéi trudong khac ma & do thuc vat dang phat
trién hodc duoc trdng (nhu dit bao quanh ré, d4t néi chung, hé théng nudi tréng trong
nuée hodc trong lua nudce), mot cach truc tiép hodic hop chét c6 thé duoc phun 1én, ric
lén, dugc str dung bang cach ngam, st dung dudi dang ché pham dang kem hodc bot

nhdo, dugc st dung dudi dang hoi nude hodc duge st dung thong qua sy phan bd
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hoic két hop cta ché phdm (nhu ché phdm dang hat hodc ché pham dugc dong goi

trong tli tan trong nudce) trong dat hodc mai trudng nude.

Hop chét ¢6 cong thire (I) ciing ¢6 thé duoc tiém vao thuc vat hodc duge phun
1én thuc bi bang cach st dung céc k¥ thuat phun dién dong hodc cac phuong phap thé

tich thép khac, hodc dugc st dung béng cac hé théng tudi trén khong hodc dudi dat.

Cac ché phidm dé dung nhu ché phdm nudc (chdt phan tan hodc dung dich
trong nude) thudng duge st dung dudi dang chit ddm dic chira ty 1¢ thanh phan hoat
tinh cao, chat dam dic dugc thém vao nude trude khi st dung. Cac chét dam dic nay,
¢6 thé bao gdm cac DC, SC, EC, EW, ME, SG, SP, WP, WG va CS, thuong phai chiu
dugc sy luu trit trong thoi gian dai va, sau khi luu trit, cé thé thém vao nuéc dé tao
thanh cac ché phidm nudc ma van dong nhit trong thoi gian da dé duoc sir dung bing
thiét bi phun thong thudong. Cac ché phdm nude nay c6 thé chira cac lugng khac nhau
ctia hop chat co cong thirc (I) (vi du, 0,0001 dén 10%, theo khéi lugng) phu thude

vao muc dich ma ching dugc st dung.

Hop chét ¢ cong thire (I) co thé dugc st dung trong hdn hop véi phan bon (vi
du, phan bon chira nito, kali hodc phospho). Cac dang ché pham thich hgp bao gdm
céc hat phan bon. Cac hdn hop tét hon 1a chira dén 25% theo khéi lwong hop chit co
cong thtre (I).

Do d6, sang ché con dé xuat ché pham phan bon chira phan bon va hop chét c6
cong thtre (I).

Céc ché phém theo sang ché ¢6 thé chua céc hop chit c¢6 hoat tinh sinh hoc
khac, vi du, cac chit dinh dudng vi lugng hodc cac hop chét c6 hoat tinh diét nim
hodc ¢6 hoat tinh diéu chinh su phat trién cta thuc vat, hoat tinh diét co, diét con tring,
diét giun tron hodc diét ve bét.

Hop chat c6 cong thirc (I) ¢6 thé 1a thanh phan hoat tinh duy nhit cta ché
phém hoidc ¢6 thé duge tron véi mot hodc nhiéu thanh phﬁn hoat tinh bd sung nhu
chét diét sinh vat gy hai, vi dy, chat diét con trung, chat diét nim hozic chit diét co,
hozc chat hd tro hodc chét diéu chinh su phat trién cta thuc vat khi thich hop. Thanh
phan hoat tinh bd sung c6 thé cho phép ché pham c6 phd hoat tinh rong hon hoic c6
su ton luu ting tai dia diém; hd trg hoat tinh hodc bd sung hoat tinh (vi du béng cach

lam tang toc do tac dung hodc loai bé tac dung diét sau bo) cia hop chit ¢ cong thirc
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(); hodc giup loai bé hodc ngin sy phat trién kha nang khang cac thanh phan riéng 1¢é.
Thanh phdn hoat tinh bd sung cu thé s& phu thudc lgi ich mong mudn cta ché pham.

Céc vi du v& chét diét sinh vat gay hai thich hop bao gdm céc chat sau day:

a) Cac pyrethroid, nhu permethrin, xypermethrin, fenvalerat, esfenvalerat,
deltamethrin, xyhalothrin (cu thé 1a lambda-xyhalothrin va gamma xyhalothrin),
bifenthrin, fenpropathrin, xyfluthrin, tefluthrin, pyrethroid an toan cho ca (vi du,
etofenprox), pyrethrin ty nhién, tetramethrin, S-bioallethrin, fenfluthrin, pralethrin
hodc 35-benzyl-3- furylmetyl-(E)-(1R,3S)-2,2-dimetyl- 3-(2-oxothiolan-3-ylidene

metyl)xyclopropan carboxylat;

b) Phosphat hitu co, nhu profenofos, sulprofos, axephat, metyl parathion,
azinphos-metyl, = demeton-s-metyl,  heptenophos,  thiometon,  fenamiphos,
monocrotophos, profenofos, triazophos, methamidophos, dimetoat, phosphamidon,
malathion, clopyrifos, phosalon, terbufos, fensulfothion, fonofos, phorat, phoxim,

pirimiphos-metyl, pirimiphos-etyl, fenitrothion, fosthiazat hodc diazinon;

¢) Céac carbamat (bao gdm céc aryl carbamat), nhu pirimicarb, triazamat,
cloethocarb, carbofuran, furathiocarb, ethiofencarb, aldicarb, thiofurox, carbosulfan,

bendiocarb, fenobucarb, propoxur, methomyl hodc oxamyl;

d) Benzoyl wureas, nhu diflubenzuron, triflumuron, hexaflumuron,

flufenoxuron, lufeneron hoac clofluazuron;

e) Cac hop chit nhudém hitu co, nhu xyhexatin, fenbutatin oxit hodc

azoxyclotin;
f) Céc pyrazol, nhu tebufenpyrad va fenpyroximat;

g) Céc phan t vong 16n, nhu cac avermectin hodc cédc milbemyxin, vi du,
abamectin, emamectin benzoat, ivermectin, milbemyxin, spinosad, azadirachtin hoéc

spinetoram;
h) Hormon hodc pheromon;

i) Cac hop chit hitu co c6 chira clo, nhu endosulfan (cu thé 1a alpha-

endosulfan), benzen hexaclorua, DDT, clodan hodc dieldrin;

j) Céc amidin, nhu clodimeform hodc amitraz;
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k) Cac chat xong, nhu clopicrin, diclopropan, metyl bromua hozc metam;
1) Céc hop chét neonicotinoit, nhw imidacloprid, thiacloprid, axetamiprid, nitenpyram,

dinotefuran, thiametoxam, clothianidin, nithiazin hoac flonicamid;
m) Céc diacylhydrazin, nhu tebufenozit, cromafenozit hodc metoxyfenozit;
n) Céac diphenyl ete, nhu diofenolan hodc pyriproxifen;
0) Indoxacarb;
p) Clofenapyr;
q) Pymetrozin;
r) Spirotetramat, spirodiclofen hodc spiromesifen;

s) Cac diamit, nhu flubendiamit, clorantraniliprol (Rynaxypyr®) hoac

xyantraniliprol;
t) Sulfoxaflor; hoac
u) Metaflumizon;
v) Fipronil va ethiprol;
w) Pyrifluginazon;

x) Buprofezin; hodc

y)  4-[(6-clo-pyridin-3-ylmetyl)-(2,2-diflo-etyl)-amino]-SH-furan-2-on  (DE
102006015467). Ngoai cac nhom hoa chét diét sinh vat gdy hai dugc li¢t ké & trén,
céc chat diét sinh vat gay hai khac c6 dich cu thé c¢6 thé dugc st dung trong ché
pham, néu thich hop cho loi ich mong muén ciia ché phdm. Chang han nhu, cac chit
diét con trung lya chon cho cay tréng cu thé, vi du céc chét diét con trung c6 tdc dung
di¢t sdu duc than (nhu cartap) hodc chit diét con trung di¢t sau bo nhady (nhu
buprofezin) dé ding trong cay lta c6 thé duge st dung. Tuy chon cac chét diét con
tring hodc chit diét ve bét ¢6 tac dung ddi véi cac loai/giai doan con tring cu thé
cling c6 thé duoc chira trong cac ché pham (vi du, chét diét 4u tring nodn ve bét, nhu
clofentezin, flubenzimin, hexythiazox hoac tetradifon; chit diét ve bét, nhu dicofol
hodc propargit; chat diét ve bét, nhu bromopropylat hodc clobenzilat; hodc cac chét
diéu chinh sy phat trién, nhu hydrametylnon, xyromazin, metopren, clofluazuron

hodc diflubenzuron).
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Céc vi du vé cc hop chat diét ndm c6 thé duoc bao gdm trong ché phdm theo
sang  ché 1a  (E)-N-metyl-2-[2-(2,5-dimetylphenoxymetyl)phenyl]-2-metoxy-
iminoaxetamit (SSF-129), 4-bromo-2-xyano-N,N-dimetyl-6-triflometylbenzimidazol-
I-sulfonamit, o-[N-(3-clo-2,6-xylyl)-2-metoxyaxetamido]-y-butyrolacton, 4-clo-2-
xyano-N,N-dimetyl-5-p-tolylimidazol-1-sulfonamit (IKF-916, xyamidazosulfamit), 3-
5-diclo-N-(3-clo-1-etyl-1-metyl-2-oxopropyl)-4-metylbenzamit (RH-7281, zoxamit),
N-alyl-4,5,-dimetyl-2-trimetylsilylthiophen-3-carboxamit (MON65500), N-(1-xyano-
1,2-dimetylpropyl)-2-(2,4-diclophenoxy)propionamit (AC382042),
N-(2-metoxy-5-pyridyl)-xyclopropan carboxamit, axibenzolar (CGA245704) (vi dy,
axibenzolar-S-metyl), alanycarb, aldimorph, anilazin, azaconazol, azoxystrobin,
benalaxyl, benomyl, benthiavalicarb, biloxazol, bitertanol, bixafen, blastixidin S,
boscalit, bromuconazol, bupirimat, captafol, captan, carbendazim, carbendazim
clohydrat, carboxin, carpropamit, carvon, CGA41396, CGA41397, chinomethionat,
clothalonil, clozolinat, clozylacon, cic hop chét chira ddng nhu ddng oxyclorua, ddng
oxyquinolat, d@)ng sulfat, dﬁ”)ng talat va hdn hop Bordeaux, xyclufenamit, xymoxanil,
xyproconazol, xyprodinil, debacarb, di-2-pyridyl disulfua 1,1'-dioxit, diclofluanit,
diclomezin, dicloran, diethofencarb, difenoconazol, difenzoquat, diflumetorim,
0,0-di-iso-propyl-S-benzyl thiophosphat, dimefluazol, dimetconazol, dimethomorph,
dimethirimol, diniconazol, dinocap, dithianon, dodexyl dimetyl amoni clorua,
dodemorph, dodin, doguadin, edifenphos, epoxiconazol, ethirimol, etyl-
(2)-N-benzyl-N-([metyl(metyl-thioetylidenaminooxycarbonyl)amino]thio)-B-alaninat,
etridiazol, famoxadon, fenamidon (RPA407213), fenarimol, fenbuconazol, fenfuram,
fenhexamit (KBR2738), fenpiclonil, fenpropidin, fenpropimorph, fentin axetat, fentin
hydroxit, ferbam, ferimzon, fluazinam, fludioxonil, flumetover, flopyram,
floxastrobin, floimit, fluquinconazol, flusilazol, flutolanil, flutriafol, fluxapyroxad,
folpet, fuberidazol, furalaxyl, furametpyr, guazatin, hexaconazol, hydroxyisoxazol,
hymexazol, imazalil, imibenconazol, iminoctadin, iminoctadin triaxetat, ipconazol,
iprobenfos, iprodion, iprovalicarb (SZX0722), isopropanyl butyl carbamat,
isoprothiolan, isopyrazam, kasugamyxin, kresoxim-metyl, LY186054, L.Y211795,
L.Y248908, mancozeb, mandipropamit, maneb, mefenoxam, metalaxyl, mepanipyrim,
mepronil, metalaxyl, metconazol, metiram, metiram-kém, metominostrobin,

myclobutanil, neoasozin, niken dimetyldithiocarbamat, nitrothal-isopropyl, nuarimol,
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ofurace, cic hop chdt hitu co-thuy ngan, oxadixyl, oxasulfuron, axit oxolinic,
oxpoconazol, oxycarboxin, pefurazoat, penconazol, penxycuron, penflufen,
penthiopyrad, phenazin oxit, phosetyl-Al, cac axit phosphoro, phtalit, picoxystrobin
(ZA1963), polyoxinD, polyram, probenazol, procloraz, proxymidon, propamocarb,
propiconazol, propineb, axit propionic, prothioconazol, pyrazophos, pyrifenox,
pyrimetanil, pyraclostrobin, pyroquilon, pyroxyfur, pyrrolnitrin, cdc hop chat amoni
bac bbn, quinomethionat, quinoxyfen, quintozen, sedaxan, sipconazol (F-155), natri
pentaclophenat, spiroxamin, streptomyxin, luu huynh, tebuconazol, tecloftalam,
tecnazen, tetraconazol, thiabendazol, thifluzamid,
2-(thioxyanometylthio)benzothiazol, thiophanat-metyl, thiram, timibenconazol,
tolclofos-metyl, tolylfluanid, triadimefon, triadimenol, triazbutil, triazoxit, trixyclazol,
tridemorph, trifloxystrobin (CGA279202), triforin, triflumizol, triticonazol,
validamyxin A, vapam, vinclozolin, zineb va ziram, (4'-metylsulfanyl-biphenyl-2-yl)-
amit cua axit 1,3-imetyl-1H-pyrazol-4-carboxylic, (2-diclometylen-3-etyl-1-metyl-
indan-4-yl)-amit cta axit 1,3-dimetyl-1H-pyrazol-4-carboxylic, va [2-(2,4-diclo-
phenyl)-2-metoxy- 1-metyl-etyl]-amit cta axit 1,3-dimetyl-4H-pyrazol-4-carboxylic.

Céc hop chét ¢6 cong thuc (I) ¢ thé duoc tron voi dét trong, than bun hoic
moi trudng bam ré dé bao vé thuc vat khoi cac bénh truyén qua hat giéng, bénh

truyén qua dat hodc nam 1la.

Cac vi du vé& céc chit hd tro thich hop dé st dung trong ché phdm bao gom

piperonyl butoxit, sesamex, safroxan va dodexyl imidazol.

Céc thube diét co va cac chét diéu chinh sy phat trién cua thuc vét thich hop dé

dugc bao gom trong ché pham s€ phu thude vao dich huéng dén va hiéu qua yéu cau.

Vi du vé chét diét co lua chon cho cdy lua ma c6 thé bao gdm 14 propanil. Vi

du vé chét diéu chinh su phat trién cua thuc vt dé ding trong cdy bong 1a PIX™,

Mot sd hdn hogp ¢6 thé bao g61n cac thanh ph?m hoat tinh c6 cac dic tinh vat
Iy, hoa hoc hodc sinh hoc khac biét dang ké sao cho ching khong thich hop dé dang
v6i dang ché phdm thong thudong. Trong cac truong hop nay céc dang ché phim khac
¢6 thé dugc diéu ché. Vi dy, khi mét thanh phéin hoat tinh 1a chit rin khong tan trong
nu6e va chét 16ng khong tan trong nude khac, tuy nhién ciing c6 thé phan tan mdi

thanh phéan hoat tinh trong cing pha nudc lién tuc bing cach phan tan thanh phin
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hoat tinh rén thanh huyén phu (sit dung ché phdm twong ty véi ché phdm dang SC)
nhung phén tan thanh phan hoat tinh 16ng 14 chat nhii twong (st dung ché phdm tuong
tu voi ché phdm dang EW). Ché phdm thu duoc 1a ché pham dang nhii huyén phu
(SE).

Cac hop chét theo sang ché con hitu dung trong linh vyc tht y, vi dy, ching c6
thé duoc sit dung chéng lai cac sinh vat gdy hai khong xwong séng ky sinh, t&t hon
nita 12 chdng lai cac sinh vat gay hai khéng xuong séng ky sinh trong hodc trén dong
vat. Céc vi du vé céc sinh vat gay hai bao gém giun tron, san 14, san day, rudi, ve, con
tich, chéy ran, bo chét, cac loai bo xit va gioi. Cac dong vat co thé 1a dong vat khong
gin ngudi, vi dy, dong vét lién quan dén ndng nghiép, vi du, bo sira, lon, ciru, dé,

ngua, hodc ltra, hodc vat nuoi trong nha, vi du, ché hoac meo.

Theo mét phuong 4n nira, sang ché dé xuét hop chét theo sang ché duoc dung
trong phuong phap tri bénh.

Theo mdt phuong 4n nita, sang ché dé cap dén phwong phap kiém soat cac
sinh vét gdy hai khong xuong séng ky sinh trong hoic trén dong vat bao gdm viéc
cho dung mot luong c6 hi€u qua diét con trung ctia hop chét theo sang ché. Viéc cho
ding c6 thé 1a vi du cho ding qua dudng miéng, cho ding qua dudng tidu hoa hoic
cho dung bén ngoai, vi du 1én bé mit cta than dong vat. Theo mot phuong &n nita,
sang ché dé cap dén hop chét theo sang ché dé kiém soét cac sinh vét gdy hai khong
xuong sdng ky sinh trong hodc trén dong vét. Theo mdt phuong 4n nita, sang ché dé
cap dén viéc str dung hop chét theo sang ché trong san xut thube dé kiém soat cac
sinh vét gdy hai khong xuong séng ky sinh trong hodc trén dong vét.

Theo mot phuong an nita, sang ché dé cip dén phuong phéap kiém soat cac
sinh vat gdy hai khong xuong sdng ky sinh bao gdm cho mét luong c6 hiéu qua diét
con trang cta hop chat theo sang ché vao méi trudng ma dong vét sdng.

Theo mot phuong 4n nita, sang ché dé cap dén phuong phap bao vé dong vat
khoi sinh vat gay hai khéng xuong séng ky sinh bao gdm viéc cho dong vat ding mot
lwong c6 hidu qua diét con tring ctia hop chét theo sang ché. Theo mét phuong 4n
nita, sang ché dé cap dén hop chit theo sang ché dé ding trong bao vé dong vat khoi
sinh vat gdy hai khong xuong séng ky sinh. Theo mét phuong 4n nita, sang ché dé
cap dén viéc stir dung hop chit theo sang ché trong san xut thudc dé bao vé dong vat

khoi sinh vét gay hai khong xuong song ky sinh.
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Theo mot phuong an nita sang ché dé xuét phuong phap diéu tri dong vat khoi
sinh vat gdy hai khong xuong song ky sinh bao gdm viéc cho dong vat ding mot
luong ¢6 hiéu qua diét con trung ciia hop chét theo sang ché. Theo mdt phuwong an
nita, sang ché dé cap dén hop chét theo sang ché dé dung trong diéu tri dong vat khoi
sinh vat gdy hai khéng xwong séng ky sinh. Theo mét phuong an nira, sing ché dé
cap dén viéc sit dung hop chét theo sang ché trong viéc san xuét thubc dé didu tri

dong vat khoi sinh vat gdy hai khong xwong sdng ky sinh.

Theo mét phuong 4n nita, sang ché d& xuét ché phdm dugc chira hop chét theo

sang ché va ta duoc thich hop.

Céc hop chét theo sang ché co thé dugce st dung ddc 1ap hodc két hop véi mot
hodc nhiéu cac thanh phén hoat tinh sinh hoc khac.

Theo mdt khia canh, sang ché dé xuét san phém két hop chira mgt lugng co
hiéu qua diét con trung cua thanh phin A va mot lugng c6 hiéu qua diét con tring cua
thanh phan B, trong d6 thanh phan A 1a hop chét theo sang ché va thanh phin B 1a

hop chit nhu duge mo ta dudi day.

Céc hop chit theo sang ché c6 thé duge sir dung két hop véi cac chat chdng
giun san. Céac chét chéng giun san nay bao gdm, cic hgp chét duge chon tir nhém
lacton vong 16n cua ciac hgp chdt nhu cac din xuit ivermectin, avermectin,
abamectin, emamectin, eprinomectin, doramectin, selamectin, moxitctin, nemadectin
va milbemyxin nhu dugc mo ta trong EP- 357460, EP-444964 va EP-594291. Cac
chét chéng giun san bd sung bao gdm cac din xuét avermectin/milbemyxin ban tdng
hop va tdng hop sinh hoc nhu céc chéat duge md ta trong US-5015630, WO-9415944
va W0-9522552. Cac chit chdng giun san bd sung bao gdm céc benzimidazol nhu
albendazol, cambendazol, fenbendazol, flubendazol, mebendazol, oxfendazol,
oxibendazol, parbendazol, va cac thanh phan khac ctia nhém. Cac chit chéng giun
san bd sung bao gdm cac imidazothiazol va cac tetrahydropyrimidin nhu tetramisol,
levamisol, pyrantel pamoat, oxantel hodc morantel. Cac chét chdng giun san bd sung
bao gdm cac chit diét san 14, nhu triclabendazol va clorsulon va cac chat diét san day,

nhu praziquantel va epsiprantel.

Céc hop chét theo sang ché c6 thé dugc sir dung két hop véi cac dan xudt va

cac chat tuong ty cua nhém chat chong giun sén paraherquamit/marcfortin, cling nhu
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cac oxazolin chéng ky sinh nhu cic chit dugc boc 16 trong US-5478855, US-
4639771 va DE-19520936.

Céc hop chét theo sang ché c6 thé duoc st dung két hop véi cac din xudt va
cac chét tuong tu nhom cac chit chdng ky sinh dioxomorpholin chung nhu duge mo
ta trong WO-9615121 va véi ca cac depsipeptit vong c6 hoat tinh chéng giun san nhu
dugc md ta trong WO-9611945, WO-9319053, WO- 9325543, EP-626375, EP-
382173, WO-9419334, EP-382173, va EP-503538.

Cac hop chét theo sang ché ¢ thé duoc sir dung két hop v6i cac chét diét loai
ky sinh ngoai khac; vi du, fipronil; cac pyrethroit; phosphat hitu co; cac chét didu
chinh su phat trién cia con tring nhu lufenuron; céc chdt chu vén ecdyson nhu
tebufenozit va cac chat tuong tu; cic neonicotinoit nhu imidacloprid va cc chét

tuong tu.

Céac hop chit theo sang ché c6 thé dugc sur dung két hgp véi céc terpen
alkaloid, vi du, cac hop chét dugc mé ta trong Coéng bd don qudc té sé W095/19363
hodc WO04/72086, cu thé 1a cac hop chét dugc boc 16 trong do.

Céc vi du khac vé cac hop chét hoat tinh sinh hoc nay ma cac hop chét theo
sang ché co thé dugc sir dung két hop vé6i ching bao gdm nhung khéng gidi han &

cac hop chat sau:

Nhém phosphat hitu co: axephat, azamethiphos, azinphos-etyl, azinphos-
metyl, bromophos, bromophos-etyl, cadusafos, cloretoxyphos, clopyrifos,
clofenvinphos, clormephos, demeton, demeton-S-metyl, demeton-S-metyl sulphon,
dialifos, diazinon, diclovos, dicrotophos, dimetoat, disulfoton, ethion, etoprophos,
etrimfos, famphur, fenamiphos, fenitrothion, fensulfothion, fenthion, flupyrazofos,
fonofos, formothion, fosthiazat, heptenophos, isazophos, isothioat, isoxathion,
malathion, metacriphos, metamidophos, methidathion, metyl- parathion, mevinphos,
monocrotophos, naled, omethoat, oxydemeton-metyl, paraoxon, parathion, parathion-
metyl, phenthoat, phosalon, phosfolan, phosphocarb, phosmet, phosphamidon,
phorat, phoxim, pirimiphos, pirimiphos- metyl, profenofos, propaphos, proetamphos,
prothiofos, pyraclofos, pyridapenthion, quinalphos, sulprophos, temephos, terbufos,

tebupirimfos, tetraclovinphos, thimeton, triazophos, triclofon, vamidothion.
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Nhoém carbamat: alanycarb, aldicarb, 2-sec-butylphenyl metylcarbamat,
benfuracarb, carbaryl, carbofuran, carbosulfan, cloethocarb, ethiofencarb, fenoxycarb,
fenthiocarb, furathiocarb, HCN-801, isoprocarb, indoxacarb, methiocarb, methomyl,
5-metyl-m-cumenylbutyryl(metyl)carbamat, =~ oxamyl,  pirimicarb,  propoxur,

thiodicarb, thiofanox, triazamat, UC-51717.

Nhoém pyrethroid: acrinathin, alethrin, alphametrin, 5-benzyl-3-furylmetyl (E)

(1 R)-cis-2,2-dimetyl-3-(2-oxothiolan-3-ylidenmetyl)xyclopropancarboxylat,
bifenthrin, beta -xyfluthrin, xyfluthrin, a-xypermethrin, beta -xypermethrin,
bioalethrin, bioalethrin((S)-xyclopentylisome), bioresmethrin, bifenthrin, NCI-85193,
xycloprothrin, xyhalothrin, xythithrin, xyphenothrin, deltamethrin, empenthrin,
esfenvalerat, etofenprox, fenfluthrin, fenpropathrin, fenvalerat, fluxythrinat,
flumethrin, fluvalinat (chdt ddéng phan D), imiprothrin, xyhalothrin, lambda-
xyhalothrin, permethrin, phenothrin, pralethrin, cac pyrethrin (san phim tu nhién),
resmethrin, tetramethrin, transfluthrin, theta-xypermethrin, silaflofen, t-fluvalinat,

tefluthrin, tralomethrin, zeta-xypermethrin.

Céc chét didu chinh sy phat trién dong vét chan dbt: a) cac chit (e ché tong
hop chitin: cac benzoylurea: clofluazuron, diflubenzuron, fluazuron, fluxycloxuron,
flufenoxuron, hexaflumuron, lufenuron, novaluron, teflubenzuron, triflumuron,
buprofezin, diofenolan, hexythiazox, etoxazol, clofentazin; b) céc chat dbi khang
ecdyson: halofenozit, metoxyfenozit, tebufenozit; c¢) cic juvenoid: pyriproxyfen,
metopren (bao gdm S-metopren), fenoxycarb; d) cac chét wrc ché sinh tong hop lipit:

spirodiclofen.

Céc chat chéng ky sinh khac: axequinoxyl, amitraz, AKD-1022, ANS-118,
azadirachtin, Bacillus thuringiensis, bensultap, bifenazat, binapacryl, bromopropylat,
BTG-504, BTG-505, campheclo, cartap, clobenzilat, clodimeform, clofenapyr,
cromfenozit, clothianidin, xyromazin, diacloden, diafenthiuron, DBI-3204, dinactin,
dihydroxymetyldihydroxypyrolidin, dinobuton, dinocap, endosulfan, ethiprol,
etofenprox, fenazaquin, flumite, MTI- 800, fenpyroximat, fluacrypyrim, flubenzimin,
flubrocythrinat, flufenzin, flufenprox, fluproxyfen, halofenprox, hydrametylnon, IKI-

220, kanemit, NC-196, neem guard, nidinorterfuran, nitenpyram, SD-35651, WL-
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108477, pirydaryl, propargit, protrifenbut, pymethrozin, pyridaben, pyrimidifen, NC-
1111, R-195,RH-0345, RH-2485, RYI-210, S-1283, S-1833, SI-8601, silaflofen,
silomadin, spinosad, tebufenpyrad, tetradifon, tetranactin, thiacloprid, thioxyclam,

thiametoxam, tolfenpyrad, triazamat, triethoxyspinosyn, trinactin, verbutin, vertalec,

YI-5301.

Cac chat diét ndm: axibenzolar, aldimorph, ampropylfos, andoprim,
azaconazol, azoxystrobin, benalaxyl, benomyl, bialaphos, blasticidin-S, hén hop
Bordeaux, bromuconazol, bupirimat, carpropamid, captafol, captan, carbendazim,
clofenazol, cloneb, clopicrin, clothalonil, clozolinat, déng oxyclorua, cac mudi déng,
xyflufenamid, xymoxanil, xyproxonazol, xyprodinil, xyprofuram, RH-7281,
dicloxymet, diclobutrazol, diclomezin, dicloran, difenoxonazol, RP-407213,
dimetomorph, domoxystrobin, dinixonazol, dinixonazol-M, dodin, edifenphos,
epoxixonazol, famoxadon, fenamidon, fenarimol, fenbuxonazol, fenxaramid,
fenpiclonil, fenpropidin, fenpropimorph, fentin axetat, fluazinam, fludioxonil,
flumetover, flumorf/flumorlin, fentin hydroxit, floxastrobin, fluquinxonazol,
flusilazol, flutolanil, flutriafol, folpet, fosetyl- aluminium, furalaxyl, furametapyr,
hexaxonazol, ipxonazol, iprobenfos, iprodion, isoprothiolan, kasugamyxin, krsoxim-
metyl, mancozeb, maneb, mefenoxam, mepronil, metalaxyl, metxonazol,
metominostrobin/fenominostrobin, metrafenon, myclobutanil, neo-asozin, nicobifen,
orysastrobin,  oxadixyl, penconazol, penxycuron, probenazol, procloraz,
propamocarb, propioconazol, proquinazid, prothioconazol, pyrifenox, pyraclostrobin,
pyrimethanil, pyroquilon, quinoxyfen, spiroxamin, luu huynh, tebuxonazol,
tetrxonazol, thiabendazol, thifluzamit, thiophanat-metyl, thiram, tiadinil, triadimefon,

triadimenol, trixyclazol, trifloxystrobin, tritixonazol, validamyxin, vinclozin.

Céc chét sinh hoc: Bacillus thuringiensis ssp aizawai, kurstaki, ndi doc t delta

Bacillus thuringiensis, baculovirus, vi khudn gdy bénh cho con tring, virut va nim.
Céc chit diét vi khudn: clotetraxyclin, oxytetraxyclin, streptomyxin.

Céc chat sinh hoc khéc: enrofloxaxin, febantel, penethamat, moloxicam,
xefalexin, kanamyxin, pimobendan, clenbuterol, omeprazol, tiamulin, benazepril,
pyriprol, xefquinom, florfenicol, buserelin, xefovexin, tulathromyxin, xeftiour,

carprofen, metaflumizon, praziquarantel, triclabendazol.
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Khi dugc ding két hop vai cac thanh phan hoat tinh khac, cac hop chit theo
sang ché tot hon la duoc dung két hop véi imidacloprid, enrofloxaxin, praziquantel,
pyrantel embonat, febantel, penethamat, moloxicam, xefalexin, kanamyxin,
pimobendan, clenbuterol, fipronil, ivermectin, omeprazol, tiamulin, benazepril,
milbemyxin, Xyromazin, thiametoxam, pyriprol, deltamethrin, xefquinom, florfenicol,
buserelin, xefovexin, tulathromyxin, xeftiour, selamectin, carprofen, metaflumizon,
moxitctin, metopren (bao gbébm S-metopren), closulon, pyrantel, amitraz,
triclabendazol, avermectin, abamectin, emamectin, eprinomectin, doramectin,
selamectin, nemadectin, albendazol, cambendazol, fenbendazol, flubendazol,
mebendazol, oxfendazol, oxibendazol, parbendazol, tetramisol, levamisol, pyrantel
pamoat, oxantel, morantel, triclabendazol, epsiprantel, fipronil, lufenuron, ecdyson
hodc tebufenozit; tbt hon nita 13, enrofloxaxin, praziquantel, pyrantel embonat,
febantel, penethamat, moloxicam, xefalexin, kanamyxin, pimobendan, clenbuterol,
omeprazol, tiamulin, benazepril, pyriprol, xefquinom, florfenixol, buserelin,
xefovexin, tulathromyxin, xeftiour, selamectin, carprofen, moxitctin, closulon,
pyrantel, eprinomectin, doramectin, selamectin, nemadectin, albendazol,
cambendazol, fenbendazol, flubendazol, mebendazol, oxfendazol, oxibendazol,
parbendazol, tetramisol, levamisol, pyrantel pamoat, oxantel, morantel,
triclabendazol, epsiprantel, lufenuron hoéc ecdyson; con tdt hon nita 13, enrofloxaxin,
praziquantel, pyrantel embonat, febantel, penethamat, moloxicam, xefalexin,
kanamyxin, pimobendan, clenbuterol, omeprazol, tiamulin, benazepril, pyriprol,
xefquinom, florfenicol, buserelin, xefovexin, tulathromyxin, xeftiour, selamectin,
carprofen, moxitctin, closulon hodc pyrantel.

Mot luu y cu thé 1a két hop khi thanh phén hoat tinh bd sung ¢ vi tri tdc dong
khac véi hop chét c6 cong thic 1. Trong mét sé trudng hop, két hop véi it nhat mot
thanh phan hoat tinh khac kiém so4t sinh vat gdy hai khong xuong séng ky sinh c6
phé kiém soat tuong tu nhung khac vi tri tdc dong s€ cho hi€u qua dic biét dbi véi
viéc kiém soat tinh khang. Do d6, san phdm két hop theo sang ché co thé bao gom
mot luong c6 hi€u qua diét con trung clia hop chét c6 cong thirc I va mot lugng co
hi¢u qua diét sinh vat gay hai cua it nhét mot thanh phén hoat tinh bd sung kiém soat
sinh vét gay hai khéng xuong séng ky sinh c¢6 phd kiém soat twong tu nhung khéc vi

tri tac dong.
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Nguoi ¢é hiéu biét trung binh trong linh vyc hi€u rang do trong mdi trudng va
trong di¢u kién sinh ly hoc cdc mudi cia cac hop chat hoa hoc 1a cén bang véi céc
dang khong muodi twong duong ctuia chung, cdc mudi co cung loi ich sinh hoc véi cac

dang khong mudi.

Do d6, rit nhiéu loai mudi ctia cic hgp chit theo sang ché (va cac thanh phin
hoat tinh duoc ding két hop vdi cac thanh phan hoat tinh theo sang ché) c¢6 thé hiru
dung dé kiém soét cac sinh vat gdy hai khong xuong sdng va cac loai ky sinh trén
dong vat. Cac mudi bao gdm cac mudi bd sung axit véi cac axit vo co hodc hitu co
nhu céc axit bromhydric, axit clohydric, axit nitric, axit phosphoric, axit sulfuric, axit
axetic, axit butyric, axit fumaric, axit lactic, axit maleic, axit malonic, axit oxalic, axit
propionic, axit salixylic, axit tartaric, axit 4-toluensulfonic hodc axit valeric. Cac hop
chét theo sang ché ciing bao gdm céc N-oxit. Theo d6, sang ché bao gdm két hop cia
cac hop chit theo sang ché bao gdm cac N-oxit va mubdi cua chung va thanh phin

hoat tinh bao gdm céc N-oxit va mudi cua chung.

Céc ché phdm dé dung trong tha y cling c6 thé chira cac phu phdm va chét phu
gia, da biét ddi voi cac nguoi co hiéu biét trung binh trong linh vuc 13 cac tro chit
(mot s6 chung ¢6 thé duoc coi 1a cling ¢6 chirc ning nhu cac chéit pha lodng l1ong,
chat pha lodng hodc chét hoat dong bé mit 1ong). Cac phu phdm va chit phu gia nay
c6 thé kiém soat: 6 pH (chit dém), tao bot trong qua trinh xir Iy (cac chét chéng tao
bot nhu cac polyorganosiloxan), su sa ling cia cac thanh phan hoat' tinh (chit tao
huyén phit), d6 nhét (cac chét 1am day xac bién), su phat trién cta vi khudn trong hop
dung (cac chit chdng vi khuédn), s 1am dong san phdm (chit chéng dong), mau (chét
phan tan thudc nhudm/nhudm mau), su rira sach (chét tao mang hodc chit két dinh),
su bay hoi (chét lam cham bay hoi), va cac chét twong (mg v6i ché pham khéc. Chéat
tao mang bao gdm, vi du, cac polyvinyl axetat, cic polyvinyl axetat copolyme,
polyvinylpyrolidon-vinyl axetat copolyme, cac polyvinyl alcohol, cac polyvinyl
alcohol copolyme va cac chat sap. Cac vi du vé cac phu phdm va chét phu gia bao
gém cac chét duoc liét ké trong tai liéu: McCutcheon 's Volume 2: Functional
Materials, annual International and North American cac phién ban dugc xudt ban boi
McCutcheon's Division, The Manufacturing Confectioner Publishing Co.; va cong bd

don PCT/WO/03/024222.
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Céc hop chit theo sang ché co thé duoc sir dung ma khong cén cac ta dugc
phu khéac, nhung st dung cht yéu nhét 12 ché phdm chtra mot hodc nhiéu thanh phan
hoat tinh vé&i cac chat mang, chét pha lodng, va chét hoat dong bé mat thich hop va co
thé két hop véi thirc dn phu thude vao muc dich s dung cudi cung dy kién. Mot
phuong phap st dung bao gdm phun chit phan tan nuéc hodc dung dich dau tinh ché
cta cac san phdm két hop. Céc ché phdm voi dau phun, chit ddm dic diu phun, chét
dinh réc, cac td duoc phu, cdc dung modi khéc, va cac chat hd trg nhu piperonyl
butoxit thuong 1am tiang hiéu qua cia hop chit. Cac ché pham phun nay cé thé duoc
phun tu dd dung phun nhu binh, 1o hodc dd dung khéc, hodc la br?lng cach bom hodc
bang cach giai phong noé khéi dd dung dwoc didu ap, vi du, binh phun sol khi duoc
didu ap. Cac ché pham phun nay c6 thé c6 cac dang khac nhau, vi du, bui phun, phun
swong, bot, khoi hodc swong mil. Do d6, cac ché phdm phun nay c6 thé con bao gom
cac nhién liéu phun khi, cac chét tao bot, v.v., trong truong hop céd thé. Luu y 1a ché
phém phun chita mot lugng cé hi€u qua diét con tring ctia hgp chét theo séng ché va
chit mang. Mot phuong 4n cia ché phAm phun bao gdm mét luong ¢ hidu qua diét
con tring ctia hop chit theo sang ché va nhién liéu phun khi. C4c nhién liéu phun khi
dién hinh bao gdm, nhung khéng giéi han &, metan, etan, propan, butan, isobutan,
buten, pentan, isopentan, neopentan, penten, cac hydroflocarbon, cac cloflocarbon,
dimety! ete, va hdn hop cta cac chét ké trén. Luu y 1a ché pham phun (va phwong
phap str dung ché phdm phun nay dugc phén tan tir @6 dung phun) duge dung aé
kiém so4t it nhdt mot sinh vat gay hai khong xuong sdng ky sinh duoc chon tir nhém
bao gdm mudi, rudi den, rudi chudng trai, rudi simg, rudi ngua, ong bip cay vin
vang, ong van vang, ong bép cay, con tich, nhén, kién, mudi mat, va loai tuong tu,

bao gobm mat loai hodc két hop.

Viée kiém soat cac loai ky sinh trén dong vét bao gém kiém soét cac loai ky
sinh bén ngoai ma ky sinh & bé mat co thé cua dong vat chu (vi dy, vai, nach, bung,
phan bén trong bip dui) va cac loai ky sinh bén trong ma ky sinh trong co thé cia
dong vat chu (vi du, da day, rudt, phéi, tinh mach, dudi da, mo bach huyét). Cac sinh
vat gy hai ky sinh bén ngoai hodc truyén bénh bao gbém, vi du, bo chét chig-ger, con
tich, chdy ran, mudi, rudi, ve bét va bo chét. Cac loai ky sinh bén trong bao gdm giun
tim, giun moc va giun san. Cac hop chit theo sang ché c6 thé dic biét thich hop dé

chéng lai cac sinh vat gdy hai ky sinh bén ngoai. Cac hop chit theo sang ché c6 thé
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thich hop dé kiém soat ngdm va/hoic khong ngam ddi véi su pha hoai hodc nhiém

trung do céac loai ky sinh trén dong vit.

Cac hop chét theo sang ché c6 thé thich hop dé chéng lai cac sinh vat gay hai
khong xuong séng ky sinh ma pha hoai cac dbi tuong dong véat bao gém cac dong vét
hoang da, vat nudi va cac dong vat lam viéc nong nghié€p. Vat nudi la thuit nglt dugc
dung dé chi (sb it hoic sé nhiéu) dong vat thudn héa dugc nudi trong méi trudng
ndng nghi¢p dé tao ra thtrc #n hoic soi, hodc léy stc lao dong ctia nd; cac vi du vé vat
nudi bao gém bo, cuu, d€, ngua, lon, donkeys, lac da, trau, tho, ga mai, ga tay, vit va
ngdng (vi du, cho thit, sita, bo, tring, bo, 16ng, da, 16ng vii va/hodc len). Béng cach
chéng lai cac loai ky sinh, céc rui ro va vi¢c giam san luong (vé thit, sita, len, da,
tring, v.v.) dugc giam, gitp cho viée sir dung cac hop chit theo sang ché tao ra chin

nuoi dong vat kinh té va don gian hon.

Cac hop chét theo sang ché co thé thich hop dé chéng lai cac sinh vat giy hai
khong xuong séng ky sinh ma phé hoai vat nudi trong nha va vat kiéng (vi dy, cho,
meo, chim canh va ca canh), cdc ddng vat nghién ctru va thi nghiém (vi dy, chudt
dong, chudt lang, chudt nhét va chudt), ciing nhu cac dong vat nudi cho/trong s& thu,

cac noi hoang da va/hodc rap xiéc.

Theo mdt phuong 4n cia sang ché, dong vat tét hon 1a dong vt c6 xuong
séng, va tot hon nita 1a dong vat c6 vu, chim hodc ca. Theo mot phuong an cu thé, ddi
tugng dong vat 1a dong vat c6 vii (bao gdm khi hinh ngudi, nhu nguoi). Cac dbi
tuong dong vat co va khéac bao g@)m dong vat linh trudong (vi dy, khi), giéng bo (vi du,
bo thit hodic bo sira), gidng lon (vi du, lon thién hoic lon), giéng ctru (vi du, d€ hodc
clru), gidng ngwa (vi du, ngua), gidng ché (vi du, cho), gibng meéo (vi du, méo nha),
lac da, huou, Itra, bo, linh duong, tho, va bd gdm nhim (vi dy, chudt lang, soc, chudt
nhét, chudt, chudt nhdy, va chudt déng). Loai chim bao gém ho vit (thién nga, vit va
ngdng), ho bd cau (vi dy, chim bd cdu va chim cu), ho tri (vi du, ga g0, ga gb tring va
ga tay), ho ga nudi (vi du, ga gio), ho vet (vi du, vet dudi dai, vet dudi dai Nam My,

va vet), chim bi sdn lam thit, va chim chay (vi dy, da diéu Chau Phi).

Chim dugc diéu tri hodc dugc bao vé boi cac hop chét theo séng ché c6 thé
lién quan dén nghé nudi chim hosc kinh té hodc khong kinh té. Cac loai nay bao gdm

Ho vit, nhu thién nga, ngdng, va vit, ho bo cau, nhu chim bd cau va chim cu, Ho tri,
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nhu ga g6, ga go tring va ga tdy, ho ga nudi, nhu ga gid, va ho vet, nhu vet dudi dai,
vet dudi dai Nam MY, va vet dugc nudi cho thi trudong vat canh hodc suu tap, hodc

cac muc dich trong so do.

Theo muc dich cta sang ché, thuat ngit "c4" dugc hiéu 13 bao gdm nhung
khéng gidi han, 16p ca xuong, nhu 13, ¢4 xuong tirc. Ca bd ¢4 hdi (ma bao gdm ho ca
hoi) va bd ca vuge (ma bao gém ho cé théi duong nudc ngot) déu thuoc 16p cé vay tia
Teleosti. Cac vi du vé cac loai ¢4 tiém ndng bao gém ho ¢4 hoi, ho ¢4 ma, ho ca trap,

ho ¢4 hoang d¢, va ho cé thai duong nudc ngot, cac ho thude soé do.

Cac dong vat khac ciing dugce du kién dé xir 1y bang phuong phap theo sang
ché, bao gém thu ¢6 tai (nhu kanguru), bo sét (nhu rua nudi), va cdc dong vat nudi cod
gia tri kinh té khac ma cac phuong phép theo sang ché 13 an toan va c¢6 hiéu qua ddi
v6i ching trong viéc diéu tri hodc phong ngira sy pha hoai hodc nhiém trung do ky
sinh.

Céac vi du vé céc sinh vat gy hai khong xuong sdng ky sinh dugc kiém soét
bang cach cho ding mot lugng ¢ hidu qué diét con tring clia cac hop chét theo sang
ché 1én dong vat can bao vé bao gdm loai ky sinh ngoai (dong vat chan dét, rép cay,
v.v.) va loai ky sinh trong (giun san, vi du, giun tron, san 14, san day, sau bo diu gai,

V.V.).

Céc bénh hodc nhém bénh thudng dugc mo ta la bénh giun sén 1a do bi pha
hoai cua bdi giun ky sinh dugc biét 1a giun san dbi voi vat cha dong vat. Thuat ngit
'giun san' c6 nghia bao gdm giun tron, san 14, san diy va sdu bo dau gai. Bénh giun
san 1a van dé kinh té phd bién va nghiém trong ddi v6i cac dong vat thudn ching nhu

lon, ctru, ngura, bo, dé, ch6, meo va gia cam.

Trong sO giun san, nhém giun duwgc mo ta 1a giun tron gdy ra sy pha hoai lan

rong va doi khi nghiém trong trong nhiéu loai déng vat khac nhau.

Giun tron ma dy kién duge xir ly béi cac hop chét theo sang ché bao gbm,
nhung khong giéi han, & cac chiung sau: Acanthocheilonema, Aelurostrongylus,
Ancylostoma, Angiostrongylus, Ascaridia, Ascaris, Brugia, Bunostomum, Capillaria,
Chabertia, Cooperia, Crenosoma, Dictyocaulus, Dioctophyme, Dipetalonema,
Diphyllobothrium, Dirofilaria, Dracunculus, Enterobius, Filaroides, Haemonchus,

Heterakis, Lagochilascaris, Loa, Mansonella, Muellerius, Necator, Nematodirus,
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Oesophagostomum, Ostertagia, Oxyuris, Parafilaria, Parascaris, Physaloptera,
Protostrongylus, Setaria, Spirocerca, Stephanofilaria, Strongyloides, Strongylus,
Thelazia, Toxascaris, Toxocara, Trichinella, Trichonema, Trichostrongylus,

Trichuris, Uncinaria va Wuchereria.

Trong sb trén, loai giun tron phé bién nhét tin cOng dong vat duoc dé cap ¢
trén 1a Haemonchus, Trichostrongylus, Ostertagia, Nematodirus, Cooperia, Ascaris,
Bunostomum, QOesophagostomum, Chabertia, Trichuris, Strongylus, Trichonema,
Dictyocaulus, Capillaria, Heterakis, Toxocara, Ascaridia, Oxyuris, Ancylostoma,
Uncinaria, Toxascaris va Parascaris. Mot sb trong d6, nhu Nematodirus, Cooperia
va Oesophagostomum chi yéu tin céng bd may tiéu hoa trong khi cac chung khac,
nhu Haemonchus va Ostertagia, phd bién trong da day trong khi cac ching khac nhu
Dictyocaulus dugc thiy trong phdi. Céc loai ky sinh khéac nita ciing ¢6 thé thiy trong

cac mod nhu tim va mach méau, mo dudi da va mo bach huyét va mo tuong tu.

San 14 ma duy kién duoc xir 1y theo sang ché va boi cac phuong phép theo sang
ché bao gom, nhung khéng gidi han, cac chung sau: Alaria, Fasciola, Nanophyetus,

Opisthorchis, Paragonimus va Schistosoma.

San day ma du kién duge xtr 1y theo sang ché va boi cac phuong phép theo
sang ché bao gdm, nhung khong gi6i han, cdc ching sau: Diphyllobothrium,

Diplydium, Spirometra va Taenia.

Céc loai ky sinh phd bién nhit trong bd may da day - rudt cia con nguoi la
Ancylostoma, Necator, Ascaris, Strongy hides, Trichinella, Capillaria, Trichuris va
Enterobius. Céc loai ky sinh anh huéng nhiéu dén sic khoe khac ma phat hién thiy
trong mau hodc cdc mo va co quan khac ngoai by may da day - rudt 1a giun chi nhu
Wuchereria, Brugia, Onchocerca va Loa, cling nhu Dracunculus va céc giai doan cia

giun ky sinh tan trong rudt Strongyloides va Trichinella.

Nhiéu ching va loai giun san khac dugc biét dén trong linh vuc va cling du
kién bi xr 1y boi cac hop chit theo sang ché. Chang duge liét ké cu thé trong
Textbook of Veterinary Clinical Parasitology, Volume 1, Helminths, E. J. L. Soulsby,
F. A. Davis Co., Philadelphia, Pa.; Helminths, Arthropods and Protozoa, (6thEditi0n
of Monnig's Veterinary Helminthology va Entomology), E. J. L. Soulsby, Williams
va Wilkins Co., Baltimore, Md.
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Cac hop chét theo sang ché c¢6 thé c6 hiéu qua chdng lai nhiéu loai ky sinh

ngoai dong vat (vi duy, loai ky sinh ngoai ¢6 chén dot & dong véat c6 va va chim).

Con trung va ve bét gdy hai bao gom, vi dy, con trung dot nhu rudi va mudi,

ve bét, con tich, chdy ran, bo chét, cac loai bo xit, gioi ky sinh, va tuong tu.

Rudi trudng thanh bao gém, vi du, rudi trau hodc Haematobia irritans, rudi
ngua hodc Tabanus spp., rudi chudng trai hodic Stomoxys calcitrans, rudi den hoic
Simulium spp., rudi sing hodc Chrysops spp., rudi chiy hodc Melophagus ovinus, va
mudi xé xé hodc Glossina spp. Au tring rudi ky sinh bao gdm, vi duy, 4u trang rudi
trau (Oestrus ovis va Cuterebra spp.), trimg nhing ho#c Phaenicia spp., gidi xoin
hodc Cochliomyia hominivorax, du tring rudi bd hodc Hypoderma spp., gidi 16ng ciru
va 4u tring Gastrophilus cia ngua. Mudi bao gdm, vi du, Culex spp., Anopheles spp.

va Aedes spp.

Ve bét bao gdm Mesostigmalphatalpha spp., vi du, mesostigmatids nhu ve bét
ga, Dermalphanyssus galphallinalphae; ve bét gdy ngira hodc da dong vay nhu
Sarcoptidae spp., vi du, Salpharcoptes scalphabiei; ve bét gdy ghé 16 nhu
Psoroptidae spp. bao gdbm Chorioptes bovis va Psoroptes ovis; bo chét chigger, vi du,
Trombiculidae spp., vi du, bo chét chigger Bic My, Trombiculalpha
alphalfreddugesi.

Con tich bao gdm, vi dy, con tich thin mém bao gdm Argasidae spp. vi du
Argalphas spp. va Ornithodoros spp.; con tich than ctmg bao gdm Ixodidae spp., vi
du Rhipicephalphalus sanguineus, Dermacentor variabilis, Dermacentor andersoni,
Amblyomma americanum, Ixodes scapularis va Rhipicephalus spp. khac (bao gdm

chung nguyén Boophilus).

Chay ran bao gdm, vi du, chdy ran hat méu, vi du, Menopon spp. va Bovicola
spp.; chiy ran dt nhuec, vi du, Haematopinus spp., Linognathus spp. va Solenopotes
spp.

Bo chét bao gbm, vi du, Ctenocephalides spp., nhu bo chét cho
(Ctenocephalides canis) va bot chét meo (Ctenocephalides felis); Xenopsylla spp. nhu
bo chét chudt phuong dong (Xenopsylla cheopis); va Pulex spp. nhu bo chét ngudi

(Pulex irritans).
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Céc loai bo xit bao gf‘)ln, vi du, Cimicidae hodc vi duy, rép givdong thong thudng
(Cimex lectularius); Triatominae spp. bao gdbm bo xit htit mau con goi 14 bo hén; vi

du Rhodnius prolixus va Triatoma spp.

Nhin chung, rudi, bo chét, chay ran, mudi, mudi mit, ve bét, con tich va giun
sén gy ra ton that to 1én cho nganh chédn nu6i va vat nuéi trong nha. Céc loai ky sinh
chan dot cling c¢6 the 14 mdi gay hai cho con nguodi va c6 thé la céc theé gdy bénh

truyén nhiém cho ngudi va dong vit.

Nhiéu sinh vat gdy hai khong xuong séng ky sinh khac da dugc biét dbi véi
ngudi ¢6 hiéu biét trung binh trong linh vuc, va ciing du kién dugc xir Iy bai cac hop
chét theo sang ché. Chuang dugc liét ké cu thé trong céc tai li€éu Medical va Veterinary
Entomology, D. S. Kettle, John Wiley va Sons, New York va Toronto; Control of
Arthropod Pests of Livestock: A Review of Technology, R. O. Drummand, J. E.
George, va S. E. Kunz, CRC Press, Boca Raton, Fla.

Céac hop chit theo sang ché ciing c6 thé c6 hiéu qua chéng loai ky sinh ngoai
bao gdm: rudi nhu Haematobia (Lyperosia) irritans (rudi stmg), Simulium spp. (t&p
vimng), Glossina spp. (mudi xé x&), Hydrotaea irritans (rudi ngodi), Musca autumnalis
(rudi mua thu), Musca domestica (rudi nhd), Morellia simplex (rudi hdi), Tabanus
spp. (rudi ngua), Hypoderma bovis, Hypoderma lineatum, Lucilia sericata, Lucilia
cuprina (nhang xanh), Calliphora spp. (rudi xanh), Protophormia spp., Oestrus ovis
(rudi trau miii), Culicoides spp. (mudi van), Hippobosca equine, Gastrophilus
intestinalis, Gastrophilus haemorrhoidalis va Gastrophilus nasalis; chdy ran nhu
Bovicola (ran hit méu Damalinia) bovis, Bovicola equi, Haematopinus asini, Felicola
subrostratus, Heterodoxus spiniger, Lignonathus setosus va Trichodectes canis; con
két nhu Melophagus ovinus; va ve nhu Psoroptes spp., Sarcoptes scabei, Chorioptes
bovis, Demodex equi, Cheyletiella spp., Notoedres cati, Trombicula spp. va Otodectes
xyanotis (ran tai).

Céach xtr ly theo sang ché 1a bang cac phuwong phap thong thuong nhu bing
cach diung trong rudt dudi dang, vi du, vién nén, vién nang, d6 ubng, ché phdm thudc
nudc, dang hat, bt nhdo, vién tron to (boli), cdc quy trinh qua thirc @n, hodc thudc

dan; hoac béng cach cho dung ngoai dudng ti€u hoa, nhu, vi duy, béng cach tiém (bao
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gbm trong co, dudi da, trong tinh mach, trong bung) hoic cdy; hodc bang cach ding

qua duong mii.

Khi céc hop chét ctia sang ché dugc st dung két hop véi thanh phan hoat tinh
sinh hoc bd sung, ching c6 thé dugc dua vao theo cach phan tach vi du 1a cac ché
pham phén tach. Trong truong hop nay, cic thanh phan hoat tinh sinh hoc c6 thé
duoc dua vao déng thoi hodc 1an lugt. Tuy chon, cac thanh phén hoat tinh sinh hoc co

thé 1a cac thanh phdm ctia mot ché phdm.

Céac hop chét theo sang ché c¢6 thé dugc cho dung dué6i dang giai phong cé

ki€m soat, vi du cheé pham gidi phong chdm dung dudi da hoac qua dudong miéng.

Thong thudng ché phdm diét loai ky sinh theo sang ché bao gdm hop chét theo
sang ché, tiy v két hop v6i thanh phan hoat tinh sinh hoc bd sung, hodc cac N-oxit
hodc mubi cua ching, véi mot hodc nhiéu chét mang dugc dung hodc thu y bao g61n
cac ta dugce va cac chét phu trg dugc chon lién quan dén cach cho dung du kién (vi
du, cho dung qua dudong miéng hodc qua duong tiéu héa nhu tiém) va theo 1y thuyét
chuan. Ngoai ra, chit mang thich hop dugce chon trén co s& kha nang twong thich véi
mdt hogc nhiéu thanh phan hoat tinh trong ché phim, bao gbm cac xem xét nhu tinh
6n dinh vé d6 pH va thanh phan d6 4m. Do do, luu ¥ 14 cac hop chit theo sang ché dé
bao vé dong vat khéi sinh vat gdy hai khong xwong séng ky sinh bao gdm mét lugng
c6 hiéu qua diét loai ky sinh ctia hop chét theo sang ché, tiry y két hop vé6i thanh phan

hoat tinh sinh hoc b sung va it nhét mot chit mang.

Pé dung qua duong tiéu héa bao gdm tiém trong tinh mach, trong co va dudi
da, céc hop chét theo sang ché co thé dugc diéu ché ¢ dang huyén phu, dung dich
hodc chat nhii tvong trong cac chét dan thudc nuéc hodc dau, va co thé chira chét phu

ta nhu chét tao huyén phu, chét lam dn dinh va/hodc cac chit 1am phan tan.

Céc hop chét theo sang ché ciing c6 thé dugc didu ché dé tiém mot lidu hoic
tiém lién tuc. Cac ché pham dugc dé tiém bao gdbm dung dich trong nudc cia céc
dang tan trong nudc clia cac thanh phan hoat tinh (vi du, mudi cta hop chét hoat
tinh), tdt hon 1a trong cac chat dém thich hop vé sinh ly hoc chtra cac ta dugc hoac
cac chit phu tro khéc la da biét trong linh vuc cua ché phém dugce. Ngoai ra, cac chét

huyén phi ctia cac hop chit hoat tinh c6 thé dwoc diéu ché thanh chét din thudc ua

-50-



231723

chit béo. Céc chat dan thubc wa chét béo bao g&”)m déu béo nhu dau hat vung, cac este

clia axit béo tong hop nhu etyl oleat va triglyxerit, hodc cac vat liéu nhu liposom.

Céc huyén phi tiém trong nudc ¢ thé chira cac chit 1am ting do nhét cia
huyén phu, nhu natri carboxymetyl xenluloza, sorbitol, hodc dextran. Ché phim dé
tiém c6 thé & dang liéu dung don vi, vi du, trong éng thudc tiém hoic trong hop da
liéu. Theo cach khac, thanh phén hoat tinh c6 thé & dang bot dé tao thanh véi chét dan

thude thich hop, vi du, nuée vé tring khong chira pyrogen, trude khi sir dung.

Ngoai ché phim dugc mé ta & trén, cic hop chét theo sang ché ciing c6 thé
duge diéu ché thanh ché phim c6 tac dung chdm. Ché phim tac dung lau nay c6 thé
duge cho dung bang cach cdy (vi du, duéi da hodc trong co) hodc bing cach tiém

trong co hodc dudi da.

Céc hop chat theo sang ché co thé duoc didu ché cho cach dung nay véi céc
vét liéu polyme hodc khong wa nuée thich hop (vi du, trong chit nhii twong véi dau
dugc dung), véi cac nhua trao ddi ion, hodc 1a cac dan xuét it tan nhu, nhung khong

gi6i han, mudi it tan.

Pbi voi cach ding qua dudong x0ng, cac hgp chat theo sang ché ¢o thé dugc
phan tan dudi dang phun sol khi bing cach st dung bo duge didu 4p hodc dng phun
va nhién li¢éu phun khi thich hop, vi dy, nhung khong gidi han, diclodiflometan,
tricloflometan, diclotetrafloetan hodc cacbon dioxit. Trong truong hop sol khi dugc
diéu 4p, don vi liéu ding c6 thé dugc kiém soat bing cach cip van dé phén tan luong

duoc do.

Vién nang va vé lam tir, vi dy, gelatin dé ding trong dng hit hodc khi cu bom
c6 thé duge diéu ché chira hdn hop bot cia hop chit va bazo bot thich hop nhu

lactoza hodc tinh bot.

Céc hop chét theo sang ché ¢ thé co cac dic tinh tac dung héa hoc va vat ly
ctia thubc ddi vé6i co thé co kha nang ngdm vao khi cho dung qua duong miéng va dn
vao bung. Do d6, sau khi dong vat can bao v¢ @n vao bung, né”)ng do hi€u qua diét loai
ky sinh cta hgp chat theo sang ché trong méu c6 thé bao vé dong vat can didu tri khoi
cac sinh vat gdy hai hut mau nhu bo chét, con tich va chéy ran. Do do, Iuu y 1a ché
phim dé bao vé dong vat khoi sinh vat gdy hai khong xuong song ky sinh & dang dé

cho dung qua duong miéng (cu thé bao gdm, ngoai mot lugng c6 hidu qua diét loai ky
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sinh cua hgp chét theo sang ché, mot hodc nhiéu chét mang dugc chon tu chét gén két
va chét don thich hop dé cho ding qua dudng miéng va cic chit mang dam dic trong

thuc an).

Péi voi dang cho ding qua dudng miéng cta dung dich (cac dang sin ¢ nhét
dé hip thu), chit nhii twong, chit huyén phu, bot nhdo, gel, vién nang, vién nén, vién
thubc to, bot, hat, thube gilr da cé va khdi thire an/nude/mut, cac hop chét theo sang
ché c6 thé duoc diéu ché véi cac chét gén két/chat don da biét trong linh vuc dé thich
hop cho cac ché pham dung qua duong miéng, nhu dudng va cac dan xuét ciia dudng
(vi du, lactoza, sucroza, manitol, sorbitol), tinh bot (vi dy, bdt ngd, bot [ia my, bdt
gao, bot khoai tdy), xenluloza va cac din Xuét (vi du, metylxenluloza,
carboxymetylxenluloza, etylhydroxyxenluloza), cic din xudt protein (vi du, zein,
gelatin), va cic polyme téng hop (vi du, ruou polyvinyl, polyvinylpyrolidon). Néu
cin, chit boi tron (vi duy, magie stearat), chat lam phan rd (vi duy,
polyvinylpyrolidinon lién két ngang, aga, axit alginic) va thuéc nhuém hoic chit mau
c6 thé dugc thém vao. Bot nhdo va gel thuong chira chit két dinh (vi du, acaxia, axit
alginic, bentonit, xenluloza, gdm xanthan, magie nhom silicat keo) dé giup trong viéc

giit ché pham tiép xuc voi khoang miéng va khong dé bi phut ra.

Theo mdt phuong 4n ché phdm theo sang ché duoc diéu ché thanh san phdm
nhai dugc va/hodc an dugc (vi dy, x1r ly nhai dugc hoac vién an dugc). San phém nay
ly tudng 1a c6 vi, mui va/hodc huong kich thich vi giac ciia dong vat can bao vé dé dé
dang cho dung qua dudng miéng cac hop chit theo sang ché.

Néu ché pham diét loai ky sinh ¢ dang thirc 3n ddm dic, chit mang co ban
dugc chon tir thtre n hiéu suét cao, ngll cdc hodic chat dam dic protein.

Ngoai thanh phan hoat tinh diét loai ky sinh, cc ché phdm chira thirc in ddm
dic c6 thé bao gdm chit phu gia thuc ddy sirc khoe va su ting trudng cua dong vét,
cai thién chit lugng thit tor dong vat khi md hoic nguoc lai hitu dung cho nghé chan
nudi dong vat.

Céc chat phu gia nay co thé bao gdm, vi du, vitamin, thudc khang sinh, chét tri

liu hoa hoc, chat kim ham vi khuan, chat khang nam, chat hdm trung cau va hormon.
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Hop chit theo séang ché ciing c6 thé dugc diéu ché thanh cac ché phdm truc
trang nhu thudc dan hoic thudc thut, béng cach st dung, vi duy, céc chét nén dung cho
thubc dan thong thuong nhu dém cacao hodc cac glyxerit khac.

Ché phdm dung cho phuwong phap theo sang ché c6 thé bao gdm chit chéng
oxy héa, nhu BHT (hydroxytoluen dugc butyl hoa). Chét chéng oxy hoa thuong co
mit véi luong 0,1- 5 phdn tram (khdi lwong/thé tich). Mot s6 ché phdm cin co chat
hoa tan, nhu axit oleic, dé hoa tan hoat chéit, cu thé 1a néu spinosad dugc bao gém.
Céc chét chay lan thong thuong duoc sir dung trong ché phdm dang nhé giot bao gdm
isopropyl myristat, isopropyl palmitat, céc este axit caprylic/capric cua rugu béo bdo
hoa C;,-C s, axit oleic, oleyl este, etyl oleat, cac triglyxerit, dau silicon va dipropylen
glycol metyl ete. Ché pham dang nho giot dung cho phuong phép theo sang ché dugc
diéu ché theo cac k¥ thuat da biét. Khi dang nho giot 1a dung dich, chat diét loai ky
sinh/chit diét con trung dugc tron voi chét mang hodc chét dan thude, st dung nhiét va
khudy néu cin. Cac thanh phéan bd tro hodc bd sung c6 thé duge thém vao hdn hop
ctia hoat chét va chat mang, hodc ching co thé duoc tron véi hoat chét trude khi thém
chét mang. Ché pham dang nhé giot & dang chit nhii twong hoic thé huyén phu duoc

diéu ché tuong tu bang cach st dung céac k¥ thuat da biét.

Hé théng phan phdi khac cho cac hop chit c6 hoat tinh duge tuong dbi ky
nuée c6 thé duoce sir dung. Cac liposom va chit nhii twong 14 da biét cac vi du phén
phéi chit din thudc hodc chit mang cho céac thude ky nudc. Ngoai ra, cac dung moi

hiru co nhu dimetylsulfoxit ¢6 thé dugc sir dung, néu can.

Ty 1& sir dung can thiét dé kiém soat hiéu qua sinh vét gy hai khoéng xuwong
song ky sinh (vi du "mét lugng ¢ hidu qua diét sinh vat gay hai") phu thudc vio cac
yéu t6 nhu cic sinh vét gdy hai khong xuong sdng ky sinh bi kiém soat, vong doi cta
sinh vét gy hai, giai doan sdng, quy mo, dia diém, nam tudi, cay tréng hoic dong vat
chu, tap tinh 4n, cach giao phdi, d6 4m mdi truong, nhiét d6, va twong tu. Ngudi co
hiéu biét trung binh trong linh vuc c¢6 thé d& dang xac dinh mét luong c¢b hidu qua
diét sinh vt gdy hai can thiét cho mirc kiém soat sinh vat gay hai khong xuong séng
ky sinh mong mudn.

Nhin chung ddi véi viée sir dung trong thi y, cac hop chat theo sang ché duoc
cho dung v&i mot lugng c6 hi¢u qua diét con trung cho dong vat, cu thé la dong vat

dang nhiét, dé bao vé khoi cac sinh vét gdy hai khong xwong sdng ky sinh.
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Luong ¢6 hiéu qua diét con trung 12 lugng cua thanh phan hoat tinh cin dé dat
dugc hi€éu qua quan sat dugc gidm bat bién ¢ hodc hoat tinh cia sinh vat gay hai
khéng xuong sbéng ky sinh dich. Nguoi ¢6 hiéu biét trung binh trong linh vuc cin
hiéu rang liéu ding c6 hiéu qua diét sinh vat gay hai c6 thé thay ddi d6i véi cac hop
chét va ché pham khac nhau hitu dung cho phuong phap theo sang ché, thoi gian va
hiéu qua diét sinh vat gay hai mong mubn, cac sinh vat gdy hai khéng xuong séng ky
sinh dich, dong vat can dugc bao vé, phuong phéap 4p dung va twong ty, va lugng can

dé dat duoc két qua cu thé co thé duoc xéac dinh qua cac thi nghiém don gian.

Dé str dung qua dudong miéng hodic ngoai rudt vao dong vat, lidu dung cta céac
ché phim theo sang ché dugc 4p dung v6i khoang cach thich hop thudng nim tronng
khoang tir 0,01mg/kg dén 100mg/kg, va t6t hon 1a tir 0,01mg/kg dén 30mg/kg khdi
luong co thé dong vit.

Khoang cach thich hop dé str dung cac ché phdm theo sang ché vao dong vét
nim trong khoang tir hang ngay dén hang nam. Mot luu ¥ 13 khoang cach 4p dung
nam trong khoang tir hang tuin dén 6 thang mot 1an. Mot luu ¥ cu thé 1a khoang cach
ap dung hang thang (ttrc 1a 4p dung cac hop chét cho dong vat mdi thang mot 1an).

Vi du thye hién sang ché

Céc vi du duéi day minh hoa, nhung khéng gi6i han sang ché.

Céc chir viét tit sau day duoc sir dung & phéan nay: s = don; bs = don rong; d =
doi; dd = do6i doi; dt = doi ba; t = ba, tt = ba ba, q = bdn, sept = bay; m = da; Me =
metyl; Et = etyl; Pr = propyl; Bu = butyl; M.p. = diém néng chay; RT = thoi gian luu
trit, [M-+H]" = khdi lwgng phén tir cia phan tir cation, [M-H] = khéi lwong phan tir
cua phéan tur anion.

Céc phwong phap LC-MS sau dy duogc st dung dé mo ta cac hop chét:

Phuong phap A

MS | ZQ Mass Spectrometer cia Waters (khdi phd ké ctia mach bdn cuc don),
phuong phép ion héa: phun ma, phan cyc: ion hdéa duong, mao quan (kV) 3,00,
c¢dn (V) 30,00, nhiét do ngudn (°C) 100, nhiét d6 can solvat hoa (°C) 250, dong
khi ¢on (L/Hr) 50, dong khi can solvat hoa (L/Hr) 400, khoang khdi lwong: 150
dén 1000Da.

LC | HP 1100 HPLC tir Agilent: bo tiét luu dung méi, bom bdn ky, ngan cot duogc
gia nhi¢t va may do mang diot.

Cot: Phenomenex Gemini C18, chiéu dai (mm) 30, dudng kinh trong (mm) 3,
kich thuéc hat (um) 3, nhiét d6 (°C) 60, khoang budc séng DAD (nm): 200 dén
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500, gradien dung méi: A = 0,05% thé tich/thé tich axit formic trong nuéc va B
=(,04% th¢ tich/th¢ tich axit formic trong axetonitril / metanol (4:1).

Thoi gian (phat) A% B% Dong (ml/phut)
0,0 95 5,0 1,7
2,0 0,0 100 1,7
2,8 0,0 100 1,7
2,9 95 5,0 1,7
Phuong phép B

MS | Khéi phd ké ZMD tir Waters (khdi phd k& mach bon cuc don), phuwong phap ion
héa: phun ma, phan cuc: ion héa duong, mao quan (kV) 3.00, cén (V) 30,00,
may chiét (V) 3,00, nhiét d6 ngudn (°C) 150, nhiét d6 can solvat héa (°C) 320,
dong khi con (L/Hr) 50, dong khi can solvat héa (L/Hr) 400, khoang khéi
lugng: 150 dén 800Da.

LC | Alliance 2795 LC HPLC tir Waters: bom bon ky, ngin cot dugc gia nhiét va

may do mang diot.

Cot: Waters Atlantis dc18, chidu dai (mm) 20, duong kinh trong (mm) 3, kich
thude hat (um) 3, nhiét do (°C) 40, khoang budc séng DAD (nm): 200 dén 500,
gradient dung mdi: A = 0,1% thé tich/thé tich axit formic trong nuéc va B =
0,1% thé tich/thé tich axit formic trong axetonitril.

Thoi gian (phut) A% B% Dong (ml/phut)
0,0 80 20 1,7
5,0 0,0 100 1,7
5,6 0,0 100 1,7
6,0 80 20 1,7
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Phuong phap C

MS | ZQ Mass Spectrometer ctia Waters (khdi phd ké mach bén cuc don), phuong
phép ion hoéa: phun ma, phan cuc: ion héa duong, mao quan (kV) 3,00, con (V)
30,00, may chiét (V) 3,00, nhiét do nguén (°C) 100, nhiét do can solvat hoa
(°C) 200, gas dong khi con (L/Hr) 200, dong khi can solvat héa (L/Hr) 250,
khoang khdi lugng: 150 dén 800Da.

LC | 1100er Series HPLC tir Agilent: bom bdn ky, ngan c6t dugc gia nhiét va may
do mang diot.
Cot: Waters Atlantis dc18, chidu dai (mm) 20, dudng kinh trong (mm) 3, kich
thude hat (um) 3, nhiét d6 (°C) 40, DAD khoang budc séng (nm): 200 dén 500,
gradien dung méi: A = 0,1% thé tich/thé tich axit formic trong nuéc va B =
0,1% thé tich/thé tich axit formic trong axetonitril.
Thoi gian (phut) A% B% Dong (ml/phut)
0,0 90 10 1,7
5,5 0,0 100 1,7
5,8 0,0 100 1,7
5,9 90 10 1,7

Phuong phap D
MS | Khéi phd ké ZMD tir Waters (khdi ph6 k& mach bdn cyc don), phwong phép ion
| hoa: phun ma, phan cuc: ion héa duong, mao quan (kV) 3,00, cén (V) 30,00,

may chiét (V) 3,00, nhiét d6 ngudn (°C) 150, nhiét dd can solvat hoa (°C) 320,
dong khi con (L/Hr) 50, dong khi can solvat héa (L/Hr) 400, khoang khdi
lwong: 150 dén 800Da.

LC | Alliance 2795 LC HPLC tir Waters: bom bdn ky, ngin cot duoc gia nhiét va
may do mang diot.

Cot: Waters Atlantis dc18, chiéu dai (mm) 20, dudng kinh trong (mm) 3, kich
thudc hat (um) 3, nhiét dd (°C) 40, khoang budc séng DAD (nm): 200 dén 500,
gradien dung moi: A = 0,1% thé tich/thé tich axit formic trong nuéc va B =
0,1% thé tich/thé tich axit formic trong axetonitril.
Thoi gian (phut) A% B% Dong (ml/phut)
0,0 80 20 1,7
2,5 0.0 100 1,7
2,8 0.0 100 1,7
2,9 80 20 1,7

Phuong phap E

MS | ZQ Mass Spectrometer ctia Waters (khdi ph6 k& mach bbn cuc don), phuong
phép ion héa: phun ma, phén cuc: ion hda duong, mao quan (kV) 3,00, con (V)
30,00, may chiét (V) 3,00, nhiét d6 ngudn (°C) 100, nhiét do can solvat héa
(°C) 200, dong khi con (L/Hr) 200, dong khi can solvat hoa (L/Hr) 250, khoang

| khdi lugng: 150 dén 800Da.

LC | 1100er Series HPLC tir Agilent: bom bdn ky, ngan c6t dugc gia nhiét va may
do mang diot.

Cot: Waters Atlantis dc18, chiéu dai (mm) 20, dudong kinh trong (mm) 3, kich
thudc hat (um) 3, nhiét o (°C) 40, khoang budc song DAD (nm): 200 dén 500,
gradien dung mdi: A = 0,1% thé tich/thé tich axit formic trong nuéc va B =
0,1% thé tich/thé tich axit formic trong axetonitril.

Thoi gian (phat) A% B% Dong (ml/phut)
0,0 80 20 1,7

2,5 0,0 100 1,7

2,8 0,0 100 1,7
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| 2,9 80 20 1,7

Phuong phap F

MS

7ZQ Mass Spectrometer ctia Waters (khdi phd ké mach bon cuc don), phuong
phéap ion hoa: phun ma, phan cuc: ion héa am, mao quén (kV) 3,00, con (V)
45,00, nhiét do nguén (°C) 100, nhi¢t do can solvat héa (°C) 250, dong khi con
(L/Hr) 50, dong khi can solvat héa (L/Hr) 400, khoang khdi luong: 150 dén
1000Da.

LC

HP 1100 HPLC tir Agilent: bo tiét luu dung méi, bom hai ky, ngédn cdt dugc gia
nhiét va mdy do mang didt.

Cot: Phenomenex Gemini C18, chiéu dai (mm) 30, duong kinh trong (mm) 3,
kich thudc hat (um) 3, nhiét @6 (°C) 60, khoang budc séng DAD (nm): 200 dén
500, gradien dung méi: A = 0,05% thé tich/thé tich axit formic trong nudc va B
= 0,04% thé tich/thé tich axit formic trong axetonitril / metanol (4:1).

Thoi gian (phit) A% B% Dong (ml/phit)
0,0 95 5,0 1,7
2,0 0,0 100 1,7
2.8 0,0 100 1,7
2,9 95 5,0 1,7
3,1 95 5 1,7

Phuong phap G

MS | Thermo Finnigan Surveyor MSQ PLUS (kh6i phd ké mach bén cuc don),
phuong phép ion héa: ion héa héa hoc, phan cuc: ion hoa dong thoi duong va
am, mao quan (kV) 4,00, con (V) 50,00, nhiét d6 ngudn (°C) 350, khoang khéi
lugng: 110 dén 800Da.

LC | Thermo Finnigan Surveyor LC: by tiét luu dung méi, bom bdn ky, ngan cot
dugc gia nhiét va may do mang diot.

Cot: XTerra RP18, chiéu dai (mm) 50, dudong kinh trong (mm) 4.6, kich thugc
hat (um) 3,5, nhiét d6 (°C) 30, khoang budc song DAD (nm): 200 dén 400,
gradien dung méi: A = 0,05% thé tich/thé tich axit formic trong nuéc va B =
0,05% thé tich/thé tich axit formic trong axetonitril
Thot gian (phut) A% B% Dong (ml/phut)
0,0 90,0 10,0 1,7
3,2 10,0 90,0 1,7
5,0 10,0 90,0 1,7
5,2 90,0 10,0 1,7
6,0 90,0 10,0 1,7

Phuong phap H

HPLC Alliance 2695 HPLC ctia Waters: b tiét luu dung méi, binary pump, ngan cot

KHONG | duoc gia nhiét va may do mang diot

Pél1
XuNG

isopropyl alcohol: heptan 20:80, thé tich bom 50uL, dong (ml/phit) 1.
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Phuong phap J

MS

Waters ACQUITY SQD Mass Spectrometer ciia Waters (Kh6i phd ké mach
bdn cuc don)

Phuong phap ion héa: Phun ma

Phén cuc: céc ion duong

Mao quan (kV) 3,00, c¢on (V) 20,00, May chiét (V) 3,00, Nhiét d6 ngudn (°C)
150, Nhiét d6 can solvat héa (°C) 400, Dong khi con (L/Hr) 60, Dong khi can
solvat héa (L/Hr) 700

Khoang khéi luong: 100 dén 800 Da

Khoang budc song DAD (nm): 210 dén 400

LC | Waters ACQUITY UPLC véi cac diéu kién gradien HPLC sau day
(Dung mdéi A: Nudc/Metanol 9:1,0,1% axit formic va Dung mdi B:
Axetonitril,0,1% axit formic)
Thoi gian (phat) A (%) B (%) Tbc do dong (ml/phut)
0 100 O 0,75
2,5 0 100 0,75
2,8 0 100 0,75
3,0 100 O 0,75
Dang cot: Waters ACQUITY UPLC HSS T3; Chiéu dai cot: 30mm; DPuong
kinh trong cua cdt: 2,1mm; Kich thude hat: 1,8 micromet; Nhiét do: 60°C.
Phuong phap K
HPLC Alliance 2695 HPLC cta Waters: b tiét lvu dung méi, bom hai ky, ngan cot
KHONG | duoc gia nhiét va may do mang diot
Dol Cot: Chiralpak IB, chidu dai (mm) 250, duong kinh trong (mm) 4,6, kich thudc
XaNG | hat (u) 5, budc séng (nm): 270nm, nhiét d6 (°C) 30, dung mdi: Isocratic
isopropyl alcohol:heptan:dietylamin 30:70:0.1, thé tich bom 50ul, dong
(ml/phut) 1.
Vi du 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-N-[ 1,2]

dithiolan-4-yl-2-metyl-benzamit (hop chit A1)
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Budc A: S-(3-axetylsulfanyl-2-tert-butoxycarbonylamino-propyl) este cua axit
thioaxetic
@]
).
Xe:
S
7,/

O

_7<

2-tert-butoxycarbonylamino-3-metansulfonyloxy-propyl  este cia  axit
metansulfonic (Téng hop (1998), (8), 1113-1118) trong dimetylformamit (5ml) va
kali thioaxetat (685mg) trong dimetylformamit (5ml) dugc thém nhé giot. Hon hop
phan ng duge khudy qua dém & nhiét do phong sau d6 dugc dé vao nude. Chat rin
mau vang nau két tia duoc loc va duge rira bing nude dé tao ra 220mg san pham tiéu
dé. Pha nudc dugce chiét béng dietyl ete, pha hitu co dugc lam khd qua natri sulfat,
duge loc va dugce 1am bay hoi trong chan khong dé tao ra 110mg nita san phdm tiéu
dé. '"H-NMR (CDCls;, 400MHz): 4,80 (m, 1H), 3,90 (m, 1H), 3,10 (m, 4H), 2,40 (s,
6H), 1,40 (s, 9H).

Budc B: tert-butyl este cua axit [1,2]dithiolan-4-yl-carbamic

Dung dich S-(3-axetylsulfanyl-2-tert-butoxycarbonylamino-propyl) este cua
axit thioaxetic (330mg) trong etanol (5ml) duoc xir Iy bang 2,5ml natri hydroxit 1N
trong 1 gio & nhiét do phong. Chét rin mau vang chuyén lai thanh mau xanh nau.
Hon hop phan tng duge pha lodng v6i diclometan (25ml) va sau d6 dung dich trong
nude cta ot 0,1M (10ml) duge thém vio bing cach nho giot. Hon hop phan tGng
dugc khudy & nhiét do phong trong 1 gid va duoc chidm dit bing cach thém dung
dich natri bisulfit IM. L&p hitu co dugc phén tach, dugc rira béng nudc, duogc lam
kho qua natri sulfat va dung moi dugc lam bay hoi trong chan khong dé thu dugc san
pham tiéu dé (170mg). 'H-NMR (CDCls, 400MHz): 5,00 (br s, 1H), 4,90 (m, 1H),
3,15 (d, 2H), 3,05 (d, 2H), 1,40 (s, 9H).
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Budce C: [1,2]Dithiolan-4-ylamin

S
H N S

.CF,COOH

Nhém bao vé& BOC duoc loai ra nhu dugc mo ta trong vi du 3, budc B dé thu
duoc hop chét tiéu dé (mudi cua axit trifloaxetic), ma dugc sir dung truc tiép trong

bude tiép theo.

Buéec D: 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-y1]-N-[1,2]
dithiolan-4-yl-2-metyl-benzamit

Lién hop amit dugc thuc hién nhu duge mo ta trong vi du 3, bude C dé thu
dugc hop chét tiéu dé 1a chét ran (40mg). Nhiét do nong chay 73°C; LCMS (Phuong
phap F) 2,20 phat, M-H 519/521. "H-NMR (CDCls, 400MHz): 7,50-7,30 (m, 6H),
6,20 (m, 1H), 5,35 (m, 1H), 4,00 (d, 1H), 3,60 (d, 1H), 3,30 (m, 2H), 3,20 (m, 2H),
2,40 (s, 3H).

Vi du 2: 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-N-
((R)-3-o0x0-isoxazolidin-4-yl)-benzamit (hop chit B1)

al , ; ; (DCOC?Z DMF Cl N Q
-xycloserin "
éiiEF_*<::§*'<?H<—mf%£L__~, Ny
Cl Ci
F £ F £

Oxalyl clorua (0,122ml) dugc thém vao dung dich axit 4-[5-(3,5-diclo-
phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-benzoic (0,5g) (duoc didu
ché theo WO 2009/080250) trong diclometan (3ml). Sau khi thém hai giot N,N-
dimetylformamit (“DMF”) hdn hop phan tng duoc khudy & nhiét d6 méi trudong
trong 18 git. Hon hop phan tmg duoc cb dic dé tao ra clorua axit 1a chit rdn mau

vang, dugc st dung trong budc tiép theo ma khong cén tinh ché thém.
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D-xycloserin (21mg) dugc thém vao dung dich clorua axit (45mg) va
trietylamin (0,1ml) trong toluen (2ml). Hdn hgp phan ting dugc khudy & 50°C trong
16 gid. Hon hop phan tng dugc pha lodng véi nudce va etyl axetat va cac pha dugc
phan tach. Pha hitu co dugc rira hai 1dn bang nuée, dugc 1lam kho qua natri sulfat va
dugc ¢b dic. Cin duge tinh ché bt:ing séc ky trén silica gel (dung moi rira giai:
diclometan/ metanol 5%) dé tao ra hop chit tiéu dé& (28mg) 1a chét rin khong mau.
'H-NMR (CDCl;, 400MHz): 8,60 (s, br., 1H), 7,60-7,45 (m, 6H), 6,40 (s, 1H), 5,05
(m, 1H), 4,85 (m, 1H), 4,20 (t, 1H), 4,05 (d, 1H), 3,70 (d, 1H), 2,50 (s, 3H) ppm.

Vi du 3: 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-N-
((R)-2-metyl-3-oxo-isoxazolidin-4-yl)-benzamit (hop chét B2)

Buédc A: tert-butyl este cta axit ((R)-2-metyl-3-oxo-isoxazolidin-4-yl)-carbamic

¥ §Q
L R
o=g J

tert-butyl este cua axit (3-oxo-isoxazolidin-4-yl)-carbamic (1,01g, dugc didu
ché tir (D)-xycloserin nhu dwoc md ta trong Chem. Pharm. Bull. 2002, 50(4) 554—
557) dugc hoa tan trong dimetylformamit (5Sml), dung dich duoc lam ngudi dén 0°C
va 616mg kali t-butoxit dugc thém vao timg phan. Hdn hop phén tng duoc khudy &
0°C trong 1 gio sau d6 710mg metylen iodua duge thém vao va hdn hop phan tng
dugc khudy trong 3 gid & nhiét do phong. Hon hop phan tmg duge dd vao nude va
dugc chiét bang dietyl ete. Sau d6 pha hiru co dugce rira vai lan bang nude, duge 1am
kho6 qua natri sulphat va dung moi dugc loai ra trong chan khong. Thu duogc tert-butyl
este cla axit ((R)-2-metyl-3-oxo-isoxazolidin-4-yl)-carbamic (140mg) thé 1a chit ran
mau traing. LCMS (phuong phap A) 1,11 phut, MH" 217; 'H-NMR (CDClL,
400MHz): 5,20 (m, 1H), 4,70 (m, 1H), 4,55 (m, 1H), 4,00 (dd, 1H), 3,20 (s, 3H), 1,40
(s, 9H).

Budc B: (R)-4-amino-2-metyl-isoxazolidin-3-on

Q
H2N"“ N\
.CF,COOH
@]
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tert-butyl este cua axit ((R)-2-metyl-3-oxo-isoxazolidin-4-yl)-carbamic cla
Budc A (108mg) duge hoa tan trong diclometan (Sml) va duoc xir ly bang axit
trifloaxetic (0,2ml). Hén hop phan tng dugc khudy & nhiét d6 phong trong 1 gid va
dung moi duge loai ra trong chan khéng dé thu dugc (R)-4-amino-2-metyl-
isoxazolidin-3-on (mudi cua axit trifloaxetic), ma dugc st dung truc tiép trong budc

tiép theo.

Bude C: 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-N-

((R)-2-metyl-3-oxo-isoxazolidin-4-yl)-benzamit

Huyén phil cia axit 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-
isoxazol-3-yl]-benzoic (175mg, duoc diéu ché nhu dugc mod ta trong
W02009/080250) trong diclometan (Sml) dugc thém oxalyl clorua (0,05ml) va sau
d6 mot giot dimetylformamit. Hon hop phéan tmg dugce khudy & nhiét d6 phong trong
2 gid 30 phat, va dung méi dugc lam bay hoi trong chan khong dé tao ra chét rén mau
hong (clorua axit, 170mg). Tir d6, clorua axit thu dugc duoc hoa tan trong diclometan
(2ml) va dung dich thu dugc dugce thém nho giot vao dung dich trietylamin (0,35ml)
va (R)-4-amino-2-metyl-isoxazolidin-3-on (thu dugc trong Budc B) trong diclometan
(3ml) ¢ nhiét d6 phong, trong argon. Hon hop phan tng dwgc khudy qua dém & nhiét
do phong, duge pha lodng véi nude, va duge chiét bang etyl axetat. Pha hitu co dugc
rira hai lan béng nudce, duge lam khd qua natri sulfat khan, dugc loc va duogce co dic
trong chan khong. Tinh ché bang sic ky cot (dung méi ria giai xyclohexan / etyl
axetat) cho ra hop chit tiéu dé 1a chit rdn (70mg). Nhiét do néng chay 87°C; LCMS
(Phuong phap A) 1,99 phat, MH" 516/518. "H-NMR (CDCl;, 400MHz): 7,60-7,40
(m, 6H), 6,45 (m, 1H), 5,00 (t, 1H), 4,87 (m, 1H), 4,10 (m, 2H), 3,70 (d, 1H), 3,25 (s,
3H), 2,50 (s, 3H).

Cac hop chit sau day duoc didu ché theo phuong phéap tuong ty nhu phuong
phap dugc mod ta trong vi du 3: 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-
isoxazol-3-yl]-2-metyl-N-((R)-2-propargyl-3-oxo-isoxazolidin-4-yl)-benzamit  (hop
chat B3) (bang cach su dung propargyl bromua lam chét alkyl hoa trong budc A); 4-
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[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-N-((R)-2-
benzyl-3-oxo-isoxazolidin-4-yl)-benzamit (hgp chit B4) (bang cach sit dung benzyl
bromua 1am chét alkyl hoa trong bugc A); 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-
dihydro-isoxazol-3-yl]-2-metyl-N-((R)-2-(2,2,2-trifloetyl-3-oxo0-isoxazolidin-4-yl)-
benzamit (hgp chit B5) (bing cach st dung 2,2,2-trifloetyl triflometansulfonat lam
chit alkyl hoéa trong budc A); 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-
isoxazol-3-yl]-2-metyl-N-((S)-2-metyl-3-oxo-isoxazolidin-4-yl)-benzamit (Hop chét
E1) (bang cach bit diu tir (S)-xycloserin).

Vi du 4: 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-N-
((R)-2-etyl-3-oxo0-isoxazolidin-4-yl)-benzamit (hop chit B6)

Budce A: tert-butyl este cla axit ((R)-2-etyl-3-oxo-isoxazolidin-4-yl)-carbamic

o=gN“"O§?\l\/
—<

tert-butyl este ciia axit (3-oxo-isoxazolidin-4-yl)-carbamic (0,2g, dugc diéu
ché tur (D)-xycloserin nhu duge mo ta trong Chem. Pharm. Bull. 2002, 50(4) 554—
557) dugc hoa tan trong axetonitril (20ml) sau do6 kali cacbonat (0,69g), kali iodua
(0,175g) va bromoetan (0,13g) dugc thém vao. Phan Gng dugc gia nhiét dudi birc xa
vi song trong 1 gid & 140°C. Hon hop phan Gng dugc phan chia giita etyl axetat va
nude. Lép hitu co dugc rira bang nude, nuée mudi va sau dé duge 1am kho qua natri
sulphat. Dung méi dugc loai ra trong chan khong va san phdm thé dugc tinh ché bing
sdc ky cot (dung moi rira giai xyclohexan / etyl axetat) dé thu dugc tert-butyl este cta
axit ((R)-2-etyl-3-oxo-isoxazolidin-4-yl)-carbamic 1a chdt rdn mau vang. LCMS
(phuong phép A) 1,29 phut, MH'(-BOC) 131; 'H-NMR (CDCls, 400MHz): 5,10 (m,
1H), 4,75 (m, 1H), 4,55 (m, 1H), 3,95 (m, 1H), 3,60 (m, 2H), 1,50 (s, 9H), 1,20 (m,
3H).

Budce B: (R)-4-amino-2-etyl-isoxazolidin-3-on

Q
H2N ----- §N %
.CF,COOH
@]
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Nhom bdo vé¢ BOC dugc loai ra nhu dugc mo ta trong vi du 3, budc B dé thu
dugce (R)-4-amino-2-etyl-isoxazolidin-3-on (mudi cua axit trifloaxetic), ma dugc st
dung truc tiép trong budc tiép theo.

Budc C: 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-N-
((R)-2-etyl-3-ox0-isoxazolidin-4-yl)-benzamit

Lién hop amit dugc thuc hién nhu dwge mé ta trong vi du 3, bude C dé thu
dugc hop chit tiéu dé 1a chat rin (160mg). Nhiét do noéng chay 140°C; LCMS
(Phuong phép A) 2,05 phut, M-H 528/530. '"H-NMR (CDCl;, 400MHz): 7,60-7,40
(m, 6H), 6,45 (br s, 1H), 5,00 (t, 1H), 4,85 (dt, 1H), 4,10 (d, 1H), 4,00 (dd, 1H), 3,70
(d, 1H), 3,60 (m, 2H), 2,50 (s, 3H), 1,25 (m, 3H).

Céc hop chét sau ddy duoc diéu ché theo phuong phap twong ty nhu phuong
phép dugc md ta trong vi du 1: 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-
isoxazol-3-yl]-2-metyl-N-((R)-2-(2-metoxyetyl)-3-oxo-isoxazolidin-4-yl)-benzamit
(hop chit B7) (bing cach st dung 2-bromo-1-metoxy-etan lam chat alkyl hoa trong
budc A); 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-N-
((R)-2-butyl-3-0x0-isoxazolidin-4-yl)-benzamit (hgp chit B8) (bf?mg cach sir dung
butyl bromua lam chat alkyl hoa trong budc A); 4-[5-(3.,4,5-triclo-phenyl)-5-
triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-N-((R)-2-etyl-3-oxo0-isoxazolidin-4-
yl)-benzamit (hgp chit Cl1), 4-[5-(3,5-diclo-4-bromo-phenyl)-5-triflometyl-4,5-
dihydro-isoxazol-3-yl]-2-metyl-N-((R)-2-etyl-3-ox0-isoxazolidin-4-yl)-benzamit
(hop chit C2); 4-[5-(3,5-diclo-4-flo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-
2-metyl-N-((R)-2-etyl-3-0x0-isoxazolidin-4-yl)-benzamit (hgp chit C3); 4-[5-(3,5-
triflometyl-4-clo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-N-((R)-2-
etyl-3-oxo-isoxazolidin-4-yl)-benzamit (hgp chat C4); 4-[5-(3-clo-5-flo-phenyl)-5-
triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-N-((R)-2-etyl-3-0xo0-isoxazolidin-4-
yl)-benzamit (hgp chit C5); 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-
isoxazol-3-yl]-2-metyl-N-((S)-2-etyl-3-oxo-isoxazolidin-4-yl)-benzamit (Hop chét
E2) (bang cach bit dau tir (S)-xycloserin).
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Khi phan Gmg nay dugc thuc hién dé thu duge 4-[5-(3,4,5-triclo-phenyl)-5-
triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-N-((R)-2-etyl-3-oxo-isoxazolidin-4-
yl)-benzamit (hgp chat C1), c6 thé phan tach hai chit dong phan khong dbi quang
bang cach tao két tia sau khi hoan thanh. Hdn hop thd duge khudy véi dietyl ete va
chat ran két tia ngoai dung dich. Chit rin (dugc lam giau trong 1 chat déng phén
khong dbi quang) dugc phén tich bing HPLC khong ddi xtmg (phuong phép K): 9,72
phut (93,8%), 16,6 phut (06,17%). Phan loc (dugc lam giau trong chit ddng phan
khong ddi quang khéc) ciing dwoc phén tich bing HPLC khong dbi ximg (phuong
phap K): 9,99 phut (11,53%), 16,6 phit (85,16%).

Tuong ty, khi phan tng ndy duogc thuc hién dé thu dugc 4-[5-(3,5-diclo-4-flo-
phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-N-((R)-2-etyl-3-oxo-
isoxazolidin-4-yl)-benzamit (hgp chit C3), c6 thé phan tach hai chét déng phan
khong d6i quang bang cach tao két taa sau khi hoan thanh. Hon hop thd dugc khudy
v6i dietyl ete va chat ran két tiia ngoai dung dich. Chit ran (dugc lam giau trong 1
chit dong phan khong ddi quang) duogc phan tich bing HPLC khéng dbi xtng
(phuong phap K): 8,88 phit (88,87%), 15,98 phiit (05,95%). Phin loc (dwoc 1am giau
trong chit déng phan khong dbi quang khac) cling dugc phan tich bang HPLC khong
déi xang (phuong phap K): 8,61 phut (24,10%), 12,25 phut (74,49%).

Vi du 5: 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-N-
((R)-2-(2-hydroxy-etyl)-3-oxo-isoxazolidin-4-yl)-benzamit (hop chét B9)

Bugc A: tert-butyl este cua axit ((R)-2-(hydroxy-etyl)-3-oxo-isoxazolidin-4-yl)-

carbamic

o
o \
o( Sron
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tert-butyl este cua axit (3-oxo-isoxazolidin-4-yl)-carbamic (0,2g, dwoc diéu
ché tur (D)-xycloserin nhu dugc md ta trong Chem. Pharm. Bull. 2002, 50(4) 554—
557) dugc hoa tan trong axetonitril (20ml), sau d6 kali cacbonat (0,69g), kali iodua
(0,175g) va 2-bromoetanol (0,137g) dugc thém vao. Hon hop phan tmg duoc khudy &

nhiét do phong trong 1 gio. Hon hop phan tmg duoc phan chia giita etyl axetat va
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nude. Lop hitu co dugce rira bang nude, nuée mudi va sau d6 dugce 1am khod qua natri
sulphat. Dung mdi dugc loai ra trong chan khong va san phdm thé dugc tinh ché bing
sic ky cot (dung mdi rira giai xyclohexan / etyl axetat) dé thu dugc tert-butyl este ciia
axit ((R)-2-(2-hydroxyetyl)-3-oxo-isoxazolidin-4-yl)-carbamic 13 chit rin mau vang.
LCMS (phuong phap A) 1,05 phat, MH" 259; 'H-NMR (CDCls, 400MHz): 5,55 (br s,
1H), 4,65 (m, 2H), 4,10 (t, 1H), 3,80 (m, 1H), 3,20 (br s, 1H), 1,50 (s, 9H), 1,20 (m,
3H).

Budc B: (R)-4-amino-2-(2-hydroxyetyl)-isoxazolidin-3-on
<}Q
H N N~
.CF,COOH d OH

Nhém bao vé BOC dugc loai ra nhu duge mo ta trong vi du 3, bude B dé thu
dugc (R)-4-amino-2-(2-hydroxyetyl)-isoxazolidin-3-on (mudi cta axit trifloaxetic),

ma dugc str dung truc tiép trong budc tiép theo.

Budgc C: 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-N-
((R)-2-(2-hydroxyetyl)-3-oxo-isoxazolidin-4-yl)-benzamit

Lién hgp amit dugc tién hanh nhu dugc md ta trong vi du 3, budc C dé thu
duge hop chat tiéu dé 1a chit rin (24mg). Nhiét do néng chay 78°C; LCMS (Phuong
phap A) 1,94 phut, M-H 544/550.

Vi du 6: 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-N-
((R)-2-(thietan-3-yl)-3-oxo-isoxazolidin-4-yl)-benzamit (hgp chit B10)
Budc A: tert-butyl este cua axit ((R)-2-(thietan-3yl)-3-oxo-isoxazolidin-4-yl)-

carbamic
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Dung dich triphenylphosphin (0,79g) trong THF (22ml) dugc 1am ngudi trong
argon dén -10°C. Sau do, dietylazodicarboxylat (DEAD, 1,57g) dugc thém nhd giot
thietan-3-ol (0,4g) va tert-butyl este cuia axit (3-oxo-isoxazolidin-4-yl)-carbamic
(0,27g, duogc diéu ché tur (D)-xycloserin nhu dugc mo ta trong Chem. Pharm. Bull.
2002, 50(4) 554—557). Hon hop phén tng dugc khudy & nhiét d6 phong trong 24 gid
sau d6 dung mdi dugc loai ra trong chén khong. San pham thé duoc tinh ché bing séc
ky cot (dung moi rira giai xyclohexan / etyl axetat) dé thu dwoc san phim tiéu dé 1a
chat rdn mau tring (51mg). 'H-NMR (CDCls, 400MHz): 5,45 (q, 1H), 5,05 (m, 1H),
4,90 (m, 1H), 4,50 (t, 1H), 4,10 (dd, 1H), 3,55 (m, 2H), 3,40 (m, 2H), 1,50 (s, 9H).

Budc B: (R)-4-amino-2-(thietan-3-yl)-isoxazolidin-3-on

§O‘
H, N N
CF;co0H Y

St dung san pham thu dugc trong bude A (43mg), nhom bao vé¢ BOC dugc
loai ra nhu dugc mo ta trong vi du 3, bude B dé thu duoc san phém tiéu dé, ma duoc

str dung truc tiép trong budc tiép theo. LCMS (Phuong phép A) 0,17 phut, M-H 175.

Budge C: 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-N-
((R)-2-(thietan-3-yl)-3-oxo-isoxazolidin-4-yl)-benzamit

Lién hop amit duoc tién hanh nhu dugc mo ta trong vi du 3, bude C dé thu
duoc hop chét tiéu dé 1a nhya mau vang (10mg); LCMS (Phuong phéap A) 2,13 phit,
M-H 573/574.

Céc hop chat sau ddy dugc didu ché theo phuong phép twong ty nhu phuong
phép dugc md ta trong vi du 6: 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-
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isoxazol-3-yl]-2-metyl-N-((R)-2-(xyclobutyl)-3-oxo-isoxazolidin-4-yl)-benzamit
(hop chat B11); 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-
metyl-N-((R)-2-(oxetan-3-yl)-3-oxo-isoxazolidin-4-yl)-benzamit (hgp chit B12)

Vi du 7: Phuong phép chung dé diéu ché cac hop chit theo sang ché theo cach tuong

tu

O-N 0N

cl \ cl \
H 0 H o}
F N\Ef( R-X F N\Ef(

FFE — FF
NH N—R

cl o d K,CO, Cl o J

Dung dich 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-
metyl-N-((R)-3-oxo-isoxazolidin-4-yl)-benzamit ~ (30pumol) trong N,N-dimetyl-
formamit (“DMF”) (0,5ml) dugc thém dung dich ctia mét alkylhalogenua c6 cong
thue R-X (32umol) trong N, N-dimetylformamit (“DMF”) (0,3ml) sau d6 thém kali
cacbonat (80umol). Hon hop phan tng dugc khudy & nhiét d6 moéi trudong trong 16
gi0. Sau d6 hdn hgp phéan ting dugc phan tach bang HPLC. Phwong phap nay dugc st
dung dé diéu ché cac hop chét (Hop chét tir s B13 dén B29 cua Bang B) theo cich

tuong tu.

Vi du 8: 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-N-
(2-oxo-2lambda*4*-[1,2]oxathiolan-4-yl)-benzamit (hop chéit A2)

Budc A: mubi cua axit (R)-2-o0xo0-2lambda*4*-[1,2]oxathiolan-4-ylamin trifloaxetic

.0
g
HZN"CO

CF,CO,H

tert-butyl este cda axit (2-oxo-2lambda*4*-[1,2]oxathiolan-4-yl)-carbamic
(dugc diéu ché trong 3 budc tir L-xystin theo J. Org. Chem. 1981, 46, 5408-5413)
(345mg) dugc hoa tan trong diclometan (7,8ml) va dwoc xit ly bang axit trifloaxetic
(0,36ml). Hon hop phén Gng dugc khudy & nhiét d6 phong qua dém va dung moi
dugc loai ra trong chan khong dé thu dugc (R)-2-0x0-2lambda*4*-[1,2]oxathiolan-4-
ylamin (mubi cta axit trifloaxetic), ma dugc st dung truc tiép trong bude tiép theo.

LCMS (Phuong phép E) 0,20 phat, M+H 122.
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Budce B: 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-N-
(2-oxo-2lambda*4*-[ 1,2]oxathiolan-4-yl)-benzamit

Oxalyl clorua (0,027ml) dugc thém vao dung dich axit 4-[5-(3,5-diclo-
phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-benzoic  (100mg) (duoc
diéu ché theo WO 2009/080250) trong diclometan (1,2ml). Sau khi thém hai giot
N,N-dimetylformamit (“DMF”) hdn hgp phan tmg dugc khudy & nhiét do moi truong
trong 18 gio. Hon hgp phan tng duge cb dic dé tao ra clorua axit 13 chit rén mau

vang, ma dugc st dung trong bude tiép theo ma khong can tinh ché thém.

Thém vao dung dich clorua axit trong diclometan trietylamin (0,074ml) sau do
thém (R)-2-oxo-2lambda*4*-[1,2]oxathiolan-4-ylamin (mubi cta axit trifloaxetic)
(59mg). Sau d6, hdn hgp phan tng duge khudy & nhiét d6 phong trong 24 gio. Phan
ting dugc chdm dut bang cach thém nude va hdn hop duoc chiét bang etyl axetat. Cac
16p hitu co dugc két hop dugc rira béng nude mudi, duge 1lam kho (Na,S0O,) va duoc
lam bay hoi. Tinh ché bang cich st dung sic ky dao pha cho ra 16mg hdn hop tht
nhit cta 2 chét ddng phén khong dbi quang Ia chit dau, sau do 21mg hén hgp thir hai
cta 2 chit déng phan khong déi quang khac 1a chit diu. Phan chiét 1 : LCMS
(Phuong phap F) 2,04 phat, M-H 519/521. 'H-NMR (CDCls, 400MHz): 7,56-7,47
(m, 4H), 7,46-7,42 (m, 1H), 7,41-7,34 (m, 1H), 6,24-6,04 (m, 1H), 5,23-5,12 (m, 1H),
4,99 (dd, 1H), 4,75 (dd, 1H), 4,08 (d, 1H), 3,70 (d, 1H), 3,34 (d, 1H), 3,09 (d, 1H, J=
6,6Hz), 2.50 (s, 3H). Phan chiét 2: LCMS (Phwong phép) phat, M-H 519/521. 'H-
NMR (CDCl;, 400MHz): 7,58-7,39 (m, 6H), 5,48-5,37 (m, 1H), 4,88 (d, 1H), 4,62 (d,
1H), 4,08 (d, 1H), 3,70 (d, 1H), 3,63-3,54 (m, 1H), 3,31 (d, 1H), 2,46 (s, 3H).

Vi du 9: 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-N-(2-etyl-
1,1-dioxo-1lambda*6*-isothiazolidin-4-ylmetyl)-2-metyl-benzamit (hop chat D1)
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Budc A: N-(3-benzyloxy-2-hydroxy-propyl)-N-etyl-metansulfonamit
OH

IehS

)

Trietylamin (0,043ml, 0,1 duong lugng) dugc thém vao hdn hop cua N-
etylmetansulfonamit (413mg, 1,1 duong lugng) va 2-benzyloxymetyloxiran (500mg,
3,04mmol) duogc diéu ché theo (J. Am. Chem. Soc., 1996, 118, 7094-7100) trong
dioxan khan (1ml). Sau d6, hdn hgp phan Gng dugc gia nhiét d&én 50°C qua dém. Vi
phan (mg khong hoan thanh, phan tng dugc gia nhiét dén 100°C trong 5 gid nita
(phan tng hoan thanh theo TLC). Sau d6, cic chit dé bay hoi duoc loai ra trong chan
khong. Tach rira sic ky nhanh véi xyclohexan/etyl axetat (6/4 sau do6 1/1) cho ra
836mg (2,91 mmol, 96%). LCMS (Phuong phap E) 1,44 phat, M+H 288. 'H-NMR
(CDCl3, 400MHz): 7,43-7,27 (m, 5H), 4,57 (s, 2H), 4,11-3,90 (m, 1H), 3,62-3,44 (m,
2H), 3,43-3,20 (m, 4H), 2,90 (s, 3H), 1,14-1,33 (m, 3H).

Budce B : 4-benzyloxymetyl-2-etyl-isothiazolidin 1,1-dioxit

Benzensulfonyl clorua (0,41ml, 1,1 duong lugng) dugc thém vao dung dich
cia N-(3-benzyloxy-2-hydroxy-propyl)-N-etyl-metansulfonamit (836mg, 2,91mmol)
trong pyridin (5,8ml). Sau d6, hdn hgp phan tng dugc gia nhiét dén 50°C trong 24
gid. Etyl axetat dugc thém vao va chat két tia (mubi pyridini hydroclorua) dugc tao
thanh. N6 dugc loc va cdn dugc pha lodng trong etyl axetat. Sau d6, pha hitu co dugc
rira bang HCI 1M trong nude, nude, dung dich trong nuéc CuSO,4 va dung dich trong
nudce bdo hoa NaHCOs;. Sau d6 pha hitu co duge 1am kho (NaySOy4) va duge 1am bay

hoi.

Dung dich cua cdn néu trén (2,6 1mmol) trong tetrahydrofuran khan & -78°C
dugc thém n-BuLi (5,4ml, 2,5 duong luong). Sau d6, hdn hop phan tng dugc dé 4m
dén 0°C va dugc khudy & nhiét do ndy trong 2 gid. N6 duge chAm dut bing cach

thém NH,CI trong nudc bdo hoa. Sau d6, hdn hgp phan tng dugc chiét bang etyl
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axetat. Cac pha hitu co dugc két hop duoc rira bang nuéc mudi, duge lam kho
(Na,SO,) va duge 1am bay hoi. Tach rira sic ky nhanh v&i xyclohexan/Etyl axetat
(7/3) cho ra 274mg (1,017mmol, 40%). LCMS (Phuong phap E) 1,59 phat, M+H
270. '"H-NMR (CDCls, 400MHz): 7,40-7,27 (m, 5H), 4,60-4,45 (m, 2H), 3,54 (dd,
2H), 3,37-3,20 (m, 2H), 3,17-2,85 (m, 5H), 1,22 (t, 3H).

Bude C: (2-etyl-1,1-dioxo-1lambda*6*-isothiazolidin-4-yl)-metanol

Hon hop cta 4-benzyloxymetyl-2-etyl-isothiazolidin 1,1-dioxit (254mg) va
Pd/C (108mg, 0,1 duong luong) trong metanol duge lam sach bing H, va dé khudy
trong diu kién khi H, trong 24h. Khi LCMS biéu thi sy hoan tt, hdn hep phan tmg
duoc loc qua dém loc silic oxit (trang rira béng MeOH). Phan loc duge lam bay hoi
va thu duge 162mg rugu mong mudn. N6 tinh khiét du dé duoc st dung nhu vay
trong budc tiép theo. LCMS (Phwong phap E) 0,25 phut, M+H 170. 'H-NMR
(CDCl3, 400MHz): 3,8-3,70 (m, 2H), 3,39-3,25 (m, 2H), 3,20-3,01 (m, 4H), 2,94-
2,78 (m, 1H), 1,24 (t, 3H).

Budce D: 2-(2-etyl-1,1-dioxo-1lambda*6 *-isothiazolidin-4-ylmetyl)-isoindol-1,3-dion

Dung dich dd khudy cua phthalimit (133mg, 1 duong lugng) trong
tetrahydrofuran (4,5ml) dugc thém triphenylphosphin (237mg, 1 dwong lugng) va (2-
etyl-1,1-dioxo-1lambda*6*-isothiazolidin-4-yl)-metanol (0,905mmol). Dung dich
nay dugc lam ngudi xubng 0°C trong khi thém nhé giot diisopropylazodicarboxylat
(0,18ml, 1 duong lugng). Hon hop phan tng dwoc khudy & nhiét do phong qua cudi
tudn. Sau dé, n6 duoc b dic, va duge khudy trong dietyl ete trong 5 gio. Cac chit dé
bay hoi dugc loai ra trong chan khong. Tach rira sic ky nhanh véi xyclohexan/etyl

axetat (7/3) cho ra 261mg (0,85mmol, 94%). LCMS (Phuong phap E) 1,40 phut,
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M-+H 309. 'H-NMR (CDCls, 400MHz): 7,93-7,84 (m, 2H), 7,83-7,72 (m, 2H), 3,89
(dd, 2H), 3,41-3,23 (m, 2H), 3,17-2,98 (m, SH), 1,22 (t, 3H).

Bude E: C-(2-etyl-1,1-dioxo-1lambda*6*-isothiazolidin-4-yl)-metylamin

Thém vao dung dich 2-(2-etyl-1,1-dioxo-1lambda*6*-isothiazolidin-4-
ylmetyl)-isoindol-1,3-dion (261mg, 0,85mmol) trong EtOH (4ml) hydrazin
monohydrat (0,165ml, 4 duong luong). Sau d6, hén hgp phan tmg duge hoi luu qua
dém va géom mau tring dugc tao thanh. Hon hop phan (g dugce loc (trang rira vai 1an
v6i EtOH) va phén loc dugc lam bay hoi dé thu dugc &81mg amin mong mudn bi
nhiém 10% 2,3-dihydro-phthalazin-1,4-dion. N6 dugc st dung nhu vay trong budc
tiép theo.

"H-NMR (MeOD, 400MHz): 3,52-3,36 (m, 2H), 3,20-2,97 (m, 4H), 2,92-2,83 (m,
2H), 2,83-2,69 (m, 1H), 1,26 (t, 3H).

Buée F: 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-N-(2-etyl-

1,1-dioxo-1lambda*6*-isothiazolidin-4-ylmetyl)-2-metyl-benzamit

Oxalyl clorua (0,027ml) dugc thém vao dung dich axit 4-[5-(3,5-diclo-
phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-benzoic  (100mg) (duogc
diéu ché theo WO 2009/080250) trong diclometan (1,2ml). Sau khi thém hai giot
N,N-dimetylformamit (“DMF”) hdn hop phan tmg duoc khudy & nhiét do moi truong
trong 18 gid. Hon hop phan tng duoc c6 dic dé tao ra clorua axit 1a chit rin mau

vang, ma duge st dung trong bude tiép theo ma khong cin tinh ché thém.

Thém vao dung dich clorua axit trong diclometan trietylamin (0,037ml) sau d6

thém (C-(2-eyl-1,1-dioxo-1lambda*6*-isothiazolidin-4-yl)-metylamin (45mg). Sau
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d6, hdn hop phan ung duge khudy & nhiét do phong trong 24 gid. Phan tng dugc
chdm dut bing cach thém nude va hdn hop dugc chiét béng etyl axetat. Cac 16p hitu
co duogc két hop dugc rira béng nude mubi, duoc lam khod (Na;SOy) va dugce lam bay
hoi. Tinh ché bang cach sir dung sic ky ddo pha cho ra 18mg hén hop cua hai chét
dong phan khéng dbi quang 13 chét ddu. LCMS (Phuong phap D) 2,21 phut, M+H
578/580. 'H-NMR (CDCls, 400MHz): 7,56-7,49 (m, 4 H), 7,47-7,40 (m, 2H), 6,23-
6,32 (m, 1H), 4,09 (d, 1H), 3,74-3,53 (m, 3H), 3,46-3,27 (m, 2H), 3,17-3,00 (m, 5H),
2,47 (s, 3H), 1,23 (t, 3H).

Vidu 10: 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydroisoxazol-3-yl]- N-(2-etyl-
isoxazolidin-4-yl)-2-metyl-benzamit (hop chit A3)

Budc A: metyl este cia axit 2-[4-(2-nitro-benzensulfonylamino)-isoxazolidin-2-

carbonyl]-benzoic

Trietylamin (0,11ml, 0,1 duong lugng) dugc thém vao hdn hop cia N-
hydroxyphthalimit (1,13g, 6,9mmol) va 2-Bromometyl-1-(2-nitro-benzensulfonyl)-
aziridin (7,6mmol, 1,1 duong lugng) (dugc diéu ché theo Org. Biomol. Chem. 2008,
6, 1902-1904) trong dioxan khan (4,5ml). Sau d6, hdn hop phan ng dugc gia nhiét
dén 50°C qua cudi tudn. Sau d6, metanol (2,5ml) va trietylamin (1,1ml, 1 duong
lugng) dugce thém vao va hdn hop phan tng duge gia nhiét & 50°C trong 4 gid nita.
Sau d6, cac thanh phan dé bay hoi duoc loai ra trong chan khong. Tach rira sic ky
nhanh véi xyclohexan/etyl axetat (1/1 sau d6 3/7) cho ra 2,46g hop chit tiéu dé
(5,67mmol, 74%). LCMS (Phwong phap E) 1,55 phut, M+H 435. "H-NMR (CDCls,
400MHz): 8,21-8,11 (m, 1H), 8,00 (d, 1H), 7,90-7,67 (m, 3H), 7,63-7,56 (m, 1H),
7,55-7,46 (m, 1H), 7,41 (d, 1H), 6,87-6,73 (m, 1H), 4,77-4,67 (m, 1H), 4,22-3,95 (m,
5H), 3,93-3,75 (m, 2H).
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Budce B: metyl este cla axit 2-(4-amino-isoxazolidin-2-carbonyl)-benzoic

NH,

N—O
0]

0]
—O0

Dung dich metyl este cla axit 2-[4-(2-nitro-benzensulfonylamino)-
isoxazolidin-2-carbonyl]-benzoic (200mg, 0,46mmol) va PhSH (0,035ml, 1,1 duong
luong) trong axetonitril (2,3ml) trong argon & rt dugc xir Iy bang K,CO5 (95mg, 1,5
duong luong). Hon hop phan (g chuyén lai thanh mau vang twoi. Hén hop phén tng
dugc khudy qua dém. Khi TLC biéu thi hoan tit su tiéu thu vat liéu khoi dau, cac
thanh phan d& bay hoi duoc loai ra trong chan khong. Tach rira sic ky ¢t nhanh véi
diclometan:metanol (9/1) cho ra 85mg amin mong mudn (0,34mmol, 74%). LCMS
(Phuong phap E) 0,55 va 1,41 phat, M+H 251. '"H-NMR (CDCls, 400MHz): 7,95 (d,
1H), 7,63-7,52 (m, 1H), 7,51-7,36 (m, 2H), 4,17-3,92 (m, 3H), 3,87 (s, 3H), 3,80-3,55
(m, 2H), 2,04-1,75 (m, 2H).

Bude C: metyl este cua axit 2-(4-{4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-

isoxazol-3-yl]-2-metyl-benzoylamino }-isoxazolidin-2-carbonyl)-benzoic

Oxalyl clorua (0,037ml) duogc thém vao dung dich axit 4-[5-(3,5-diclo-
phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-benzoic  (135mg) (duoc
diéu ché theo WO 2009/080250) trong diclometan (1,6ml). Sau khi thém hai giot
N, N-dimetylformamit (“DMF”) hdn hop phén tng dugc khudy & nhiét d6 méi truong
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trong 18 gid. Hon hop phan tmg dugc ¢d dic dé tao ra clorua axit 1a chit rén mau

vang, ma dugc st dung trong budc tiép theo ma khong can tinh ché thém.

Thém vao dung dich clorua axit trong diclometan (3,2ml) trietylamin
(0,090ml) sau do6 thém metyl este cua axit 2-(4-amino-isoxazolidin-2-carbonyl)-
benzoic (85mg). Sau d6, hdn hgp phan tng dugc khudy & nhiét d6 phong trong 24
gid. Phan (mg dugc cham dut bing cach thém nude va hdn hop duoc chiét bang etyl
axetat. Cac 16p hitu co dugc két hop dugc rira bé‘mg nuéc mudi, dugc 1am khod
(Na,SO4) va duogc lam bay hoi. Téach rira sic ky cot nhanh véi xyclohexan/EtOAc
(1/1) cho ra 187mg amin mong mudn 14 hdn hop cua (c6 thé phén tach) cac chit dong
phan khong ddi quang (0,29mmol, 90%). LCMS (Phuong phap F) 2,11 va 2,15 phut,
M-H 648/650. 'H-NMR (CDCl;, 400MHz): 7,96 (d, 1H), 7,81-7,68 (m, 1H), 7,68-
7,60 (m, 1H), 7,60-7,42 (m, 8H), 5,39-5,42 (m, 1H), 4,57-4,43 (m, 1H), 4,31-4,24 (m,
1H), 4,08 (d, 1H), 4,01-3,88 (m, 1H), 3,87-3,78 (m, 1H), 3,72 (d, 1H), 3,62 (s, 3H),
2,52 (s, 3H).

Bugc D: tert-butyl este cua axit 4-(2-nitro-benzensulfonylamino)-isoxazolidin-2-

carboxylic

metyl este cia axit 2-[4-(2-nitro-benzensulfonylamino)-isoxazolidin-2-
carbonyl]-benzoic (2,67g, 6,14mmol) dugc tao huyén phu trong 20ml HCI 2M trong
nuéc va hdn hop dugc hi luu trong 48 gid. Sau dd, né duge loc va cac chit rin duoc
rira béng nudce. Sau do, phén loc duoc lam bay hoi va dugc lam khd trong chan
khong. Can dugc nghién nho trong i-PrOH. Chét rin duoc loc va phén loc duoc lam
bay hoi. Phan loc nay (177mg) duoc st dung nhu vdy ma khong cén tinh ché thém.

LCMS (Phuong phép E) 0,87 va 0,95 phat, M+H 274.

Huyén phil cia cin néu trén trong MeCN (30ml) dwgc xir 1y bang Et;N
(3,62ml, 4.2 duong lugng) va hdn hop phan tmg chuyén sang trd lai. Sau d6 Boc,O
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(2,01g, 1,5 duong lugng) dugc thém vao va hdn hop phan ng dugce khudy trong
argon & nhiét do phong trong 36 gid. N6 dugc chdm dut bang cach thém nude va
duoc chiét béng EtOAc. Cac phr?m chiét hitu co duge két hop dugc lam kho (Na,SOy)
va dugc lam bay hoi. Tach rira sic ky nhanh véi xyclohexan/etyl axetat (6/4) cho ra
1,69g (4,52mmol, 74%). LCMS (Phuong phap D) 1,66 phut, M+Na 396. 'H-NMR
(CDCl;, 400MHz): 8,18-8,13 (m, 1H), 7,95-7,88 (m, 1H), 8,85-7,74 (m, 2H), 5,78 (d,
1H), 4,54-4,42 (m, 1H), 3,95 (dd, 1H), 3,91-3,80 (m, 2H), 3,49 (dd, 1H), 1,49 (s, 9H).

Budc E: tert-butyl este cua axit 4-amino-isoxazolidin-2-carboxylic

NH,

N—0O
0]

0]

7<

Dung dich tert-butyl este clGa axit 4-(2-nitro-benzensulfonylamino)-
isoxazolidin-2-carboxylic (694mg, 1,86mmol) va PhSH (0,142ml, 1,1 duong luong)
trong MeCN (10ml) trong argon & nhi¢t do phong dugc xtr ly béng K,CO5 (386mg,
1,5 duong luong). Hon hop phan ting chuyén lai mau vang twoi. Hon hop phan tng
duge khudy qua dém. Khi TLC biéu thi hoan tt su tiéu thu vat liéu khoi dAu, thanh
phin dé& bay hoi dugc loai ra trong chan khong. Tach ria sic ky cot nhanh voi
diclometan:metanol (10/0 sau d6 9/1) cho ra 336mg amin tiéu dé& (1,8mmol, 96%).
'H-NMR (CDCls;, 400MHz): 4,03-3,92 (m, 3H), 3,89-3,76 (m, 1H), 3,70 (dd, 1H),
3,37 (dd, 1H), 1,51 (s, 9H).

Budc F: tert-buty este cua axit 4-{4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-

isoxazol-3-yl]-2-metyl-benzoylamino }-isoxazlidin-2-carboxylic
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Oxalyl clorua (0,20ml) dugc thém vao dung dich axit 4-[5-(3,5-diclo-phenyl)-

S-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-benzoic (749mg) (dugc didu ché
theo WO 2009/080250) trong diclometan (9ml). Sau khi thém hai giot N,N-
dimetylformamit (“DMF”’) hdn hop phan ung duoc khudy & nhiét d6 méi trudng
trong 18 gio. Hon hop phan ung duge c¢d dic dé tao ra clorua axit 1a chit rén mau

vang, ma duoc str dung trong budc tiép theo ma khong can tinh ché thém.

Thém vao dung dich clorua axit trong diclometan (18ml) trietylamin (0,30ml)
sau do thém tert-butyl este cia axit 4-amino-isoxazolidin-2-carboxylic (336mg). Sau
d6, hdn hop phan tng dugc khudy & nhiét do phong trong 24 gio. Phan tng dugc
chdm dut béng cach thém nude va hdn hop duoc chiét bing etyl axetat. Cac 16p hitu
co duoc két hop dugc rira béng nude mudi, duoc lam kho (Na,SOy) va dugc lam bay
hoi. Tach rira sic ky c6t nhanh v&i xyclohexan/EtOAc (1/1) cho ra 197mg amin

mong mudn 1a hdn hop cua cac chit ddng phan khong dbi quang.

'"H-NMR (CDCl;, 400MHz): 7,60-7,48 (m, 4H), 7,47-7,36 (m, 2H), 6,23.6,15 (m,
1H), 5.08-4,98 (m, 1H), 4,20-3,94 (m, 4H), 3,70 (d, 1H), 3,66-3,58 (m, 1H), 2,48 (s,
3H), 1,50 (s, 9H).

Buéce G: 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-N-

isoxazolidin-4-yl-2-metyl-benzamit mubi cua axit trifloaxetic

Dung dich tert-butyl este cia axit 4-{4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-
dihydro-isoxazol-3-yl]-2-metyl-benzoylamino }-isoxazlidin-2-carboxylic (198mg,
0,34mmol) trong diclometan (1,7ml) dugc thém axit trifloaxetic (0,15ml, 5 duong
lwong). Hon hop phan tng ngay lap tirc chuyén lai mau den. Hdn hop phan ung duoc
khudy trong 6 gio. Sau do, cac chat d& bay hoi dugc loai ra trong chan khong. Téach

rira sic ky cot nhanh véi etyl axetat/metanol (10/0 dén 9/1) cho ra 92mg hop chat
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mong mudn 1 hdn hop cia cac chit dong phan khoéng d6i quang. LCMS (Phuong
phap E) 1,93 phut, M+H 488/490.

Budce H: 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-N-(2-etyl-

isoxazolidin-4-yl)-2-metyl-benzamit

Cl —/

4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-N-
isoxazolidin-4-yl-2-metyl-benzamit tho mudi cua axit trifloaxetic (0,16mmol) dugc
hoa tan trong MeOH (0,8ml). Sau dé axetaldehyt (0,090ml, 10 duong luong) dugc
thém vao & 0°C trong argon. Sau khi khudy trong 1 gio & 0°C, NaBH;CN (20mg, 2

duong luong) duge thém vao.

Hdn hop phan tng duoc khudy qua cubi tudn. Sau d6, né duge lam bay hoi.
Tach rira sic ky cot nhanh véi etyl axetat/metanol (10/0 dén 9/1) cho ra 7,5mg hop
chit mong muébn 1a hdn hop cua cac chit dong phan khong d6i quang. LCMS
(Phwong phéap E) 2,02 phut, M+H 516/518. '"H-NMR (MeOD, 400MHz): 7,70-7,53
(m, 5H), 7,52-7,37 (m, 1H), 4,92-4,85 (m, 1H), 4,40-4,22 (m, 2H), 4,00 (d, 1H), 3,83-
3,62 (m, 1H), 3,29-2,52 (m, 4H), 2,43 (s, 3H), 1,16 (t, 3H).

Vi du 11: 4-[5-(3,5-diclophenyl)-5-(triflometyl)-4H-isoxazol-3-yl]-2-metyl-N-[(2-
oxido-1,3,2-dioxathiolan-2-ium-4-yl)metyl]benzamit (Hop chat F5)

Budc A: Diéu ché 4-[5-(3,5-diclo-phenyl)-5-metyl-4,5-dihydro-isoxazol-3-yl]-N-
(2,3-dihydroxy-propyl)-2-metylbenzamit

-78-



231723

Dung dich 10% axit sulfuric (0,1ml) va 4-[5-(3,5-diclo-phenyl)-5-metyl-4,5-
dihydro-isoxazol-3-yl]-N-(2,2-dimetyl-[ 1,3 ]dioxolan-4-ylmetyl)-2-metylbenzamit
(1g, 1,9mmol) trong metanol (50ml) dugc khudy & 70°C trong 4 gid. Dung méi duoc
lam bay hoi va hdn hop thdé dugc pha lodng voi etyl axetat (100ml), dugc rira bang
dung dich trong nudc bdo hoa cia natri hydrocacbonat (20ml X 2) va sau d6 bang
nudc (50ml). Cac phén chiét hitu co duge két hop dugc 1am kho qua natri sulfat va
duge o dic trong chan khong dé tao ra hop chit tidu dé 1a chét ran (0,7g). Nhiét do
néng chay 98-98°C. LCMS (Phwong phap) 3,65 phat, MH™ 491. 'HNMR (CDCl;,
400MHz): 7,37-7,49 (m, 6H), 6,59 (t, 1H), 4,12 (d, 1H), 3,88 (m, 1H), 3,67 (d, 1H),
3,60 (m, 4H), 2,41 (s, 3H).

Buge B: Didu ché 4-[5-(3,5-diclophenyl)-5-(triflometyl)-4H-isoxazol-3-yl]-2-metyl-
N-[(2-oxido-1,3,2-dioxathiolan-2-ium-4-yl)metyl|benzamit

Dung dich 4-[5-(3,5-diclo-phenyl)-5-metyl-4,5-dihydro-isoxazol-3-yl]-N-(2,3-
dihydroxy-propyl)-2-metylbenzamit (100mg, 0,2mmol) trong diclometan (10ml)
dugc lam nguodi dén 0°C, dugc xir Iy bang pyridin (0,08ml, 1,0mmol) va thionyl
clorua (0,03, 0,4mmol), va dugc khudy trong 6 gid. Hon hop duogc pha lodng véi
diclometan (50ml), dugc trung hoa bang axit clohydric 2N va dugc ria bang nudc
(50ml). Lop hitu co dugce phan tach, duge lam khd qua natri sulfat va dugc ¢6 dic dé
tao ra hop chét tiéu dé (65mg) 1a hdn hop clia cic chét déng phan khong ddi quang.
Tinh ché bang HPLC diéu ché tao ra chét ddng phén khong dbi quang 1 (28mg) va
chét ddng phan khong ddi quang 2 (18mg);

Chét ddng phan khéng ddi quang 1: LCMS (Phwong phép) 4,07 phat, MH™ 536.
'HNMR (CDCls, 400MHz): 7,37-7,50 (m, 6H), 6,26 (m, 1H), 5,16 (m, 1H), 4,79 (m,
1H), 4,32 (m, 1H), 4,10 (m, 2H), 3,71 (m, 2H), 2,45 (s, 3H).
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Chit ddng phan khéng dbi quang 2: LCMS (Phwong phép) 4,17 phit, MH" 536.
'HNMR (CDCl;, 400MHz): 7,47-7,52 (m, 5H), 7,42 (s, 1H), 6,58 (m, 1H), 4,88 (m,
1H), 4,59 (m, 1H), 4,47 (m, 1H), 4,10 (m, 2H), 3,75 (m, 2H), 2,45 (s, 3H).

Vi du 12: N-(2-benzyl-isoxazolidin-5-ylmetyl)-4-[5-(3,5-diclo-phenyl)-5-triflometyl-
4,5-dihydro-isoxazol-3-yl]-2-metyl-benzamit (hgp chit F1)

Budc A: tert-butyl este cta axit (2-benzyl-isoxazolidin-5-ylmetyl)-carbamic
o)
}‘N O\

Sau quy trinh dugc md ta trong Tetrahedron 55, 1999, 4685-4698, N-BOC-
alylamin (2g) dugc hoa tan trong toluen (130ml) va etanol (45ml) sau do,
benzylhydroxylamin hydroclorua (3,05g), paraformaldehyt (3,16g) va trietylamin
(1,93g) dugc thém vao. Hon hgp phén ung duge khudy & nhiét d6 phong trong 24
gio, sau d6 dung mdi dugc lam bay hoi trong chan khong. Cén thu dugc dugc pha
lodng trong etyl axetat va mudi hydroclorua cua trietylamin dugc loc bo. Phén loc
duoc ¢6 dic trong chan khong va can dugc tinh ché bing sic ky cot (etyl axetat /
xyclohexan 1:1) d& thu dugc hop chit tiéu d& 1a chit ddu khong mau (4,37g). LCMS
(Phuong phap F) 1,53 phat, M+H 293.

Budc B: C-(2-benzyl-isoxazolidin-5-yl)-metylamin

H,N

N
.CF3COOH

Dung dich tert-butyl este cua axit (2-benzyl-isoxazolidin-5-ylmetyl)-carbamic
(Bude A, 0,5g) trong diclometan (10ml) duge xt ly bang axit trifloaxetic (1,95g).
Dung dich duoc khudy & nhiét do phong trong 4 gid sau d6 duge cd dac trong chan
khong dé thu dugc san pham thd tiéu d&, ma dugc sir dung truc tiép cho budc tiép

theo. LCMS (Phuong phap F) 0,20 phut, M+H 194.

Budc C: N-(2-benzyl-isoxazolidin-5-ylmetyl)-4-[5-(3,5-diclo-phenyl)-5-triflometyl-
4,5-dihydro-isoxazol-3-yl]-2-metyl-benzamit
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Thém vao dung dich da khudy cua axit 4-[5-(3,5-diclo-phenyl)-5-triflometyl-
4,5-dihydro-isoxazol-3-yl]-2-metyl-benzoic  (1,75g) (duoc didu ché theo
WO 2009/080250) trong axetonitril (35ml) va trietylamin (2.04ml) trong khi quyén
nito TBTU (1,61g), AZA.HOBT (0,68g) va C-(2-benzyl-isoxazolidin-5-yl)-
metylamin (Buéc B, 1,61g) dugc thém vao. Dung dich thu dugc dugc khudy & nhiét
d6 phong trong 4 gio, sau d6 duoc chdm dut bang cach thém dung dich trong nuéc
amoni clorua bdo hoa. Sau d6, hdn hop dugc chiét bang etyl axetat, dugce lam kho qua
natri sulfat, sau d6 dugce loc dugc ¢6 dic trong chan khong. Can duogc tinh ché bé‘lng
sac ky cot (etyl axetat/xyclohexan 1:1) dé thu dugc hop chét tiéu dé 14 chét rin mau
trdng (60mg, (hdn hop cta cac chit dong phan khong d6i quang). LCMS (Phuong
phap F) 2,20 phat, M+H 636/638.

Hop chét sau ddy dugc diéu ché theo phuong phép twong tu véi phuong phéap
dugc md ta trong vi du 12: N-(2-metyl-isoxazolidin-5-ylmetyl)-4-[5-(3,5-diclo-
phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-benzamit (hgp chét F2).

Vi du 13: 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-
N-[3-0x0-2-etyl-isoxazolidin-5-ylmetyl]-benzamit (hgp chit F3)

Budc A: tert-butyl este cia axit (3-bromo-4,5-dihydro-isoxazol-5-ylmetyl)-carbamic
Br

N/

\
TS
O

Theo quy trinh dugc mo ta trong Tetrahedron 46, 1990, 1975-1986, N-BOC-
alylamin (1,8g) dugc hoa tan trong etyl axetat va dugc xt ly bing natri
hydrocacbonat (4,38g) va dibromoformaldoxim (2,55g). HOon hop phan ung dugc
khudy & nhiét d6 phong trong 4 gio, sau d6 dugc d6 vao nudc, duoc chiét bang etyl

axetat, 16p hitu co dugce lam kho qua natri sulfat va dung moi dugc loai ra trong chan
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khong. Tir d6, san phim thd tiéu dé thu dugc 1a chit ddu khong mau (3,16g). LCMS
(Phuong phap F) 1,48 phut, M+H 179/181 (M-BOC).

Buéce B: tert-butyl este cua axit (3-oxo-isoxazolidin-5-ylmetyl)-carbamic

Theo quy trinh dugc md ta trong Tetrahedron 46, 1990, 1975-1986, san phédm
tho thu dugc trong budc A (1,5g) dugce hoa tan trong THF va duoc xur ly bang natri
hydroxit 1N trong nudc (150ml) véi sw c6 mat cia tetrabutyl amoni sulfat (0,54g).
Sau 24 gio khudy & nhiét d6 phong, natri hydroxit trong nuée (1N, 50ml) dugc thém
vao lai va hdn hop phan tmg duoc khudy thém 48 gid & 60°C. Sau d6, hdn hgp phan
tng duoc 1am ngudi dén nhiét do phong, duge chiét bang dietyl ete va do pH cla 16p
nude duoc didu chinh dén 1 bang cach thém HCL 2N. Sau d6, 16p nuéc dugce chiét
bing etyl axetat, cac 16p hitu co duge két hop, dugc 1am kho qua natri sulfat va cac
dung moéi dugc loai ra trong chan khong. Sic ky cot (etyl axetat / xyclohexan 1:1) cho
ra san phdm tiéu dé 1a chit rdn mau trang (220mg). LCMS (Phwong phap F) 1,06
phat, M+H 217. 'THNMR (CDCls;, 400MHz): 4,90 (m, 1H), 4,70 (m, 1H), 3,40 (m,
2H), 2,75 (dd, 1H), 2,60 (dd, 1H), 1,50 (s, 9H).

Budc C: tert-butyl este cia axit (2-etyl-3-oxo-isoxazolidin-5-ylmetyl)-carbamic

O\( O\( O\io

N
H
A Br o
/O —_—_— ) + —!
N / N
B K,CO,, KI o

San phdm thu duge trong bude B (0,1g) duge alkyl héa bang bromoetan nhu
dugc md ta trong vi du 4, bude A dé thu dugc san pham dugc alkyl héa & vi tri O
(18mg), 'HNMR (CDCl;, 400MHz): 4,90 (m, 1H), 4,70 (m, 1H), 4,2 (q, 2H), 3,35
(m, 2H), 3,00 (dd, 1H), 2,75 (dd, 1H), 1,50 (s, 9H), 1,35 (t, 3H); va san phim dugc
alkyl hoa & vi tri N tiéu dé (63mg). "HNMR (CDCls, 400MHz): 4,85 (m, 1H), 4,55
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(m, 1H), 3,60 (m, 2H), 3,40 (m, 2H), 2,80 (dd, 1H), 2,60 (dd, 1H), 1,50 (s, 9H), 1,20
(t, 3H).

Budc D: 5-aminometyl-2-etyl-isoxazolidin-3-on

0.
TGS
.CF3COOH

O
Dung dich cua san phém thu dugc trong bude C trong diclometan (2ml) duoc
xtr 1y bang axit trifloaxetic (0,15g). Dung dich dugc khudy & nhiét d6 phong trong 4
gid sau d6 dugc cd déc trong chan khong dé thu duoc san phdm thé tiéu @&, ma dugc
str dung truc tiép cho budc tiép theo. LCMS (Phuong phap F) 0,18 phut, M+H 145.
Buéc E: 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-N-

[3-0x0-2-etyl-isoxazolidin-5-ylmetyl]-benzamit

Axit 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-
benzoic (0,3g) (duoc diéu ché theo WO 2009/080250) dugc lién hgp v6i amin thu
duoc trong bude D (0,12g) nhu duge mo ta trong vi du 12, bude C dé thu duoc san
phim tiéu dé 1a chét rdn mau be (62mg, hdn hop cia céc chét ddng phan khong dbi
quang). LCMS (Phuong phap F) 2,02 phat, M+H 542/544.

Céc hop chit sau dugc didu ché theo phuong phép twong tu nhur phuong phap
duoc mo ta trong vi du 13: 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-
isoxazol-3-yl]-2-metyl-N-[3-ox0-2-(1,1,1-trifloetyl)-isoxazolidin-5-ylmetyl]-
benzamit (hop chét F4).

Vi du 14: 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-N-[2-(4-
metoxy-phenyl)-1,1-dioxo-1lambda*6*-isothiazolidin-5-ylmetyl]-2-metyl-benzamit
(hop chit F6)
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Bude A: (4-metoxy-phenyl)-amit cla axit 2-nitrilo-etansulfonic

O
N\S//
&\
~o \N

Dung dich para-anisidin (1,95g) trong axetonitril (25ml) & 15°C trong khi
quyén argon dugc thém pyridin (1,25g), sau d6 xyanometansulfonyl clorua (2g) va
hén hop phan tng dugc khudy & nhiét d6 phong trong 1 gid. Hon hop phan tmg dugc
dd vao 50ml nuéc va d6 pH dugc lam thanh ctua bazo béng cach thém 1N natri
hydroxit nuéc. Lép chira nuéc dugc chiét bing etyl axetat, cac 16p hitu co dugc két
hop dugce lam kho qua natri sulfat, sau d6 duogc co déc trong chan khong. Sic ky cot
(etyl axetat / xyclohexan 1:1) cho ra san phim tiéu dé 1a chét rin mau cam (590mg).
'"HNMR (CDCl;, 400MHz): 7,30 (d, 2H), 6,95 (d, 2H), 6,70 (m, 1H), 3,95 (s, 2H),
3,85 (s, 3H).

Buéc B: 2-(4-metoxy-phenyl)-1,1-dioxo-1lambda*6*-isothiazolidin-5-carbonitril
\

] O~ 0
\Q\N;/_Sj///"’

Dung dich chtra hop chdt thu dugc trong buéc A (0,59g) trong
dimetylformamit (40ml) dugc thém kali cacbonat (1,1g). Sau do, dung dich 1,2-
dibromoetan (0,59g) trong dimetylformamit (25ml) dugc thém nhé giot & 55°C. Sau
d6, hdn hop phan tmg dwoc khudy & 55°C trong 2 gid, duge lam ngudi dén nhiét do
phong, dugc dd vao 15ml nuéde, va axit clohydric 2N trong nudc dugc thém vao dén
do pH axit. Sau do, 16p nude dugc chiét bang diclometan, cac 16p hitu co duoc két
hop duoc rira hai 14n bang axit clohydric 2% trong nudc, dugc lam kho qua natri
sulfat va dugc c¢d dic trong chan khong. Séac ky cot (etyl axetat / xyclohexan 7:3) cho
ra san pham tiéu d& 1a chit rin mau be (310mg). 'HNMR (CDCls, 400MHz): 7,30 (d,
2H), 6,90 (d, 2H), 4,25 (m, 1H), (m, 1H), 3,70-3,90 (m, 5H), 2,95 (m, 1H), 2,80 (m,
1H).

Buéc C: tert-butyl este cuia axit [2-(4-metoxy-phenyl)-1,1-dioxo-1lambda*6*-

isothiazolidin-5-ylmetyl]-carbamic
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Dung dich & 0°C cta san phdm thu dugc trong buéc B (500mg) trong metanol
(15ml) dugc thém di-tert-butyldicacbonat (807mg) va niken (II) clorua hexahydrat
(90mg). Natri bohydrua (490mg) dugc thém vao ting phén. Hon hop phan tng duoc
khudy & nhiét do phong trong 24 gid. Dietylentriamin (190mg) dugc thém vao, hdn
hop phan tmg duoc khudy trong 30 phut & nhiét dd phong sau d6 dung méi dugc loai
ra trong chan khong. Can rin mau tia dugc pha lodng trong etyl axetat tiép do duogc
rira bang hydro bicacbonat trong nuéc bdo hoa. Lép chira nude duge chiét bang etyl
axetat, cadc 16p hitu co dugc két hop duogc lam khd qua natri sulfat va duge c6 dac
trong chan khong. Tinh ché bang cach sit dung Combi Flash200 cho ra san phém tiéu
dé 1a chat ddu mau ndu c6 tap chéat (80mg), ma dugc st dung truc tiép trong budc tiép
theo.

Buéc D: 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-N-[2-(4-
metoxy-phenyl)-1,1-dioxo-1lambda*6*-isothiazolidin-5-ylmetyl]-2-metyl-benzamit

o

Hop chét thu duoc trong budc C (94mg) dugc loai bao vé va dugce lién hop véi
axit 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-benzoic
(0,125g) (duoc didu ché theo WO 2009/080250) nhu duge mo ta trong vi du 4, cac
budc B va C dé thu duoc hop chat tiéu dé 1a chit diu mau nau (65mg). LCMS
(Phuong phap F) 2,02 phat, M-H 654/655.

Cac hop chét sau ddy duoc didu ché theo phuong phap twong tu nhu phuong
phap dugc mo ta trong vi du 14: 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-
isoxazol-3-yl]-N-[2-(2,2,2-trifloetyl)-1,1-dioxo-1lambda*6*-isothiazolidin-5-
ylmetyl]-2-metyl-benzamit (Hop chat F7).

Vi du 15: Diéu ché cac chit ddng phan tinh khiét d6i anh cta 4-[5-(3,5-diclo-phenyl)-
5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-N-(2-etyl-3-oxo-isoxazolidin-4-yl)-

benzamit
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Axit 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-
benzoic (duoc didu ché nhu duoc mé ta trong WO 2009/080250) dugc phan tich qua
HPLC diéu ché pha khong dbi xang (Cot: CHIRALPAK® AD-H 5 um; Pha dong:
80/20 Cacbon Dioxit/Etanol + 1% Dietylamin; Téc d6 cham: 120ml/min; PO do:
270nm; Nhiét do: 25°C; Ap sudt ddu ra: 150bar) dé thu duoc axit 4-[5-(3,5-diclo-
phenyl)-5-(S)-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-benzoic (ap +51,43°) va
axit 4-[5-(3,5-diclo-phenyl)-5-(R)-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-
benzoic (ap -51,90°).

Lién hgp amit véi (R)-4-amino-2-etyl-isoxazolidin-3-on va (§)-4-amino-2-
etyl-isoxazolidin-3-on bang cach st dung quy trinh dugc mo ta trong vi du 12, bude
C cho ra 4 chit déng phan cta 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-
isoxazol-3-yl]-2-metyl-N-(2-etyl-3-oxo-isoxazolidin-4-yl)-benzamit:

4-[5-(3,5-diclo-phenyl)-5-(S)-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-
N-((R)-2-etyl-3-oxo-isoxazolidin-4-yl)-benzamit (Hop chit G1) HPLC khéng ddi
xung (phuong phap H) RT 21,30 phut, d0 tinh khiét 97%.

4-[5-(3,5-diclo-phenyl)-5-(R)-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-
N-((R)-2-etyl-3-oxo-isoxazolidin-4-yl)-benzamit (Hop chit G2): HPLC khong ddi
xung (phuong phap H) RT 19,79, d¢ tinh khiét 82%.

4-[5-(3,5-diclo-phenyl)-5-(S)-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-
N-((S)-2-etyl-3-oxo-isoxazolidin-4-yl)-benzamit (Hop chit G3): HPLC khong dbi
xing (phuong phap H) RT 21,11, do tinh khiét 91%.

4-[5-(3,5-diclo-phenyl)-5-(R)-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-
N-((S)-2-etyl-3-0xo0-isoxazolidin-4-yl)-benzamit (Hop chit G4): HPLC khong ddi
xtng (phwong phap H) RT 17,07, d6 tinh khiét 95%.
Vi du 16: 4-[(S)-5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-N-
[(R)-2-(2,2-diflo-etyl)-3-oxo0-isoxazolidin-4-yl]-2-metyl-benzamit (hgp chét G6)
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Budc A: tert-butyl este cia axit [(R)-2-(2,2-diflo-etyl)-3-oxo0-isoxazolidin-4-yl]-

carbamic

N Q I
o=g ?N\)\F
7<
Nhu dugc md ta trong vi du 4, budc A, tert-butyl este cua axit (3-oxo-
isoxazolidin-4-yl)-carbamic ~ (0,30g) duoc alkyl hoa bing  2,2-difloetyl
triflometansulfonat (0,35g) dé thu dugc san phim tiéu d& 1a chét rin mau tring
(138mg); 'H-NMR (CDCl;, 400MHz): 6,05 (tt, 1H), 5,10 (m, 1H), 4,90 (m, 1H), 4,35
(dt, 2H), 4,20 (dd, 1H), 1,50 (s, 9H); cung v&i san phém duogc alkyl héa & vi tri O
(179mg): 'H-NMR (CDCl;, 400MHz): 5,95 (tt, 1H), 4,80 (m, 1H), 4,60 (m, 1H),
3,80-4,10 (m, 3H), 1,50 (s, 9H).
Buéc B: (R)-4-Amino-2-(2,2-difloetyl)-isoxazolidin-3-on
O F
HZN"'-§,‘\I \/kF
CF,CO0H 4
Nhom bao vé BOC dugec loai ra nhu dugc mo ta trong vi du 4, buée B dé thu
dugc (R)-4-amino-2-(2,2-difloetyl)-isoxazolidin-3-on (mubi cta axit trifloaxetic), ma
dugc sir dung truc tiép trong budc tiép theo.
Budc C:  4-[5-(3,5-diclo-phenyl)-5-(S)-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-
metyl-N-((R)-2-(2,2-difloetyl)-3-oxo-isoxazolidin-4-yl)-benzamit

Lién hop amit dugc tién hanh béng cach st dung axit 4-[5-(3,5-diclo-phenyl)-
5-(S)-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-benzoic (0,27g, dugc didu ché
theo vi du 15) nhu dugc md ta trong vi du 12, bude C. Hop chét tiéu d& thu duoc 1a
chét rdn mau tring (158mg). Nhiét d6 néng chay 77-78°C; LCMS (Phuong phap F)
2,09 phat, M+H 564/566.

Hop chét sau ddy dugc diéu ché theo phwong phép tuong tu nhu phuong phép
duoc mo ta trong vi du 16: 4-[5-(3,5-diclo-phenyl)-5-(S)-triflometyl-4,5-dihydro-
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isoxazol-3-yl]-2-metyl-N-((R)-2-(2,2-difloetyl)-3-ox0-isoxazolidin-4-yl)-benzamit
(hop chat G5).

Vi du 17: 6-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-4-metyl-
N-[(R)-3-0x0-2-(2,2,2-triflo-etyl)-isoxazolidin-4-yl]-nicotinamit (h¢p chét C6)

Buédce A: 5-bromo-2-iodo-4-metyl-pyridin

I N
A

/Br

Dung dich 2,5-dibromo-4-metylpyridin (2g) trong axetonitril (40ml) & nhiét do
phong trong argon dugc thém natri iodua (4,8g) sau do6 axetyl clorua (0,94g). Sau 3
gitr khudy & nhiét d6 phong chét rin mau tring tao thanh duoc loc bod va cin loc dugc
trung hoa bang dung dich trong nuéc bio hoa cla natri hydrocacbonat. Pha hitu co
dugc lam khoé qua natri sulfat va dugc ¢ déc trong chan khong. Can dugc tinh ché
bing sic ky cot (etyl axetat / xyclohexan) dé thu dugc san phdm tiéu dé 1a chit dau
mau nau (2,04g). 'H-NMR (CDCls, 400MHz): 8,40 (s, 1H), 7,60 (s, 1H), 2,30 (s,
3H),
Budce B: 5- bromo-4-metyl-pyridin-2-carbaldehyt

0

N
H N

=
Br

Trong binh thét ¢ duge lam kho trong 10 hop chét thu dugc trong bude A
(4,67g) dugc hoa tan trong tetrahydrofuran (22ml). Dung dich dugc lam ngudi dén
-15°C, sau d6 isopropyl magie bromua (17,2ml, dung dich 15% trong THF) dugc
thém nho giot voi tée dd dé giir cho nhiét dd bén trong niam trong khoang tir -15°C
dén -10°C. Hén hop phan tng dugc khudy & nhiét do nay trong 1 gio, sau do
dimetylformamit khan (1,8ml) dugc thém vao véi tbc do dé gilt cho nhiét do bén
trong bang 0°C. Hon hop phan tmg dugc khudy & nhiét do nay trong 1 gio, sau d6
duge db vao nude va duoc chiét bang dietyl ete. Lop hitu co dugc 1am kho qua natri
sulfat va dugc ¢ dic trong chan khong. San phim aldehyt thé tidu dé (2,4g, chit rin

mau nau) dugc st dung nhu vay trong budc tiép theo.
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Budce C: 5-bromo-4-metyl-pyridin-2-carbaldehyt oxim

HOL

N
H A
7

Br

Dung dich hop chit thu duogc trong buéc B (3,1g) trong EtOH (47,5ml) va
nude (23ml) duge thém hydroxylamin hydroclorua (1,4g) va natri axetat (1,9g). Hon
hop phan tmg duge khudy trong 15 phut & nhiét do phong. Chét rén mau tring dugc
loc bd va dung dich dugc co déc trong chan khong dé thu duoc san pham thé tidu dé
(2,2g, chét rdn mau tring), ma dugc st dung truc tiép cho budc tiép theo. LCMS
(Phuong phap F) 2,09 phut, M+H 564/566.

Budc D: 5-bromo-2-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-4-
metyl-pyridin

Dung dich chtra hop chét thu dugc trong budce C (2,2g) trong dimetylformamit
(24ml) dugc thém N-closuxinimit (1,4g) thanh ba phan & nhiét do phong trong argon.
Hon hop phén ing dugc khudy qua dém & nhiét o phong sau d6 dung dich 1,3-diclo-
5-(1-triflometyl-vinyl)-benzen (2,7g, dugc didu ché nhu dugc mo ta trong
WO 2009/080250) trong DMF (6ml) dugc thém vao sau d6 thém trietylamin (1,43ml)
trong DMF (14ml). Hon hop phan tng dugc khudy & nhiét do phong trong 1 gid sau
do duoc dd vao nudc da. Chét rin mau tréng két taa, dugc loc, duge rira b%mg nudc
va dugc lam kho trong chin khong dé tao ra san phim tiéu dé (4,1g). 'H-NMR
(CDCls, 400MHz): 8,60 (s, 1H), 7,90 (s, 1H), 7,50 (s, 2H), 7,40 (s, 1H), 4,20 (d, 1H),
3,85 (d, 1H), 2,45 (s, 3H).

Buéc E: axit 6-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-4-

metyl-nicotinic
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Trong binh thét ¢6 dung tich 300ml, nap n-butanol (90ml), paladi axetat
(38mg) va n-butyl-diadamantylphosphin (184mg). Sau d6, tetrametylendiamin
(1,93ml) va 5-bromo-2-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-
yl]-4-metyl-pyridin (7,5g, thu dugc nhu dugc mo ta trong Budc D) duge thém vao.

Phan tng dugc tién hanh trong monoxit cacbon & 15bar ¢ nhiét do phong
trong 20 phat. Sau d6, hdn hop phén (g dugc pha loang trong toluen va huyén phu
duoc loc trén xelit va duoc rira bang toluen. Dung mdi dugc loai ra trong ap sudt
giam dé thu duoc chit ddu mau dé. Cin dugc tinh ché bang sic ky cot (etyl axetat,
xyclohexan) dé thu dugc butyl este ciia san phdm tiéu dé 1a chét long (3,45g). 'H-
NMR (CDCl;, 400MHz): 9,03 (s, 1H), 7,90 (s, 1H), 7,50 (s, 2H), 7,40 (s, 1H), 4,35 (t,
2H), 4,25 (d, 1H), 3,90 (d, 1H), 2,55 (s, 3H), 1,80 (q, 2H9, 1,50 (q, 2H), 1,00 (t, 3H).
Este nay dugc hoa tan trong tetrahydrofuran (8ml), va natri hydroxit (0,58g) trong
metanol (8ml) va nudc (16ml) dugc thém nhé giot. Hon hgp phén tmg duge khudy &
nhiét do phong trong 3 gid, dugc pha lodng v6i etyl axetat va dugc axit hoa bang axit
clohydric IN. L6p chira nuée dugce chiét bing etyl axetat va cac 16p hitu co duge két
hop duoc lam khd qua natri sulfat sau d6 duge c6 déc trong chan khong. Can duoc
nghién nho trong heptan va dugce loc dé thu duge sén phém tiéu dé 1a chit rin mau be
(2g). LCMS (Phuong phap F) 2,22 phut, M+H 419/421.

Buéc F: 6-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-4-metyl-N-
[(R)-3-0x0-2-(2,2,2-triflo-etyl)-isoxazolidin-4-yl]-nicotinamit

Hop chit tiéu dé thu dugc bang cach lién hop axit carboxylic thu duge trong
budec E (0,15g) v6i (R)-4-amino-2-(2,2,2-triflo-etyl)-isoxazolidin-3-on (0,10g, thu

duge nhu duge mé ta trong vi du 3 dé didu ché hop chit B5) nhu durgc mo ta trong vi
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du 12, buéc C. San phim tiéu d& thu dwoc 1 chit rin mau tring (48mg). Nhiét do
nong chay 53-55°C. LCMS (Phuong phap F) 2,13 phat, M+H 583/585.

Hop chét sau ddy duge didu ché theo phuong phép tuong ty nhu phuong phap dugc
mo ta trong

Vi du 17: 6-[5-(3,5-diclo-phenyl)-3-triflometyl-4,5-dihydro-isoxazol-3-yl]-4-metyl-
N-[(R)-3-0x0-2-(2,2,2-triflo-etyl)-isoxazolidin-4-yl]-nicotinamit (hop chét C7)

Twong tu, khi phan Ung nay dugc thuc hién dé thu dugc 2-metyl-N-[(R)-3-
0x0-2-(2,2,2-triflo-etyl)-isoxazolidin-4-yl]-4-[5-(3,4,5-triclo-phenyl)-5-triflometyl-
4,5-dihydro-isoxazol-3-yl]-benzamit (hop chét C8), c6 thé phan tach hai chit dong
phan khéng ddi quang bang cach tao két tia sau khi tinh ché bang sic ky cot. San
phim thu duoc sau khi sdc ky cot duge khudy vé6i dietyl ete va chit rén két tia ngoai
dung dich. Chét rin (dwoc 1am giau trong mot chét ddng phan khong déi quang) dugc
phén tich bang HPLC khong ddi xting (phwong phap K): 8,90 phut (91,02%), 11,97
phut (08,98%). Phan loc (duge 1am giau trong chét chit ddng phan khong dbi quang
khac) cling dugc phan tich béi HPLC khong dbi xtmg (phuong phap K): 8,66 phut
(17,50%), 11,02 phut (69,38%).

Tuong tu, khi phan tng nay dugc thyc hién dé thu duoc 4-[5-(3,5-diclo-4-flo-
phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-N-[(R)-3-0x0-2-(2,2,2-
triflo-etyl)-isoxazolidin-4-yl]-benzamit (hgp chat C9), c6 thé phan tach hai chit dong
phan khong d6i quang bang cach tao két taa sau khi tinh ché bang sic ky cot. Cin
duge khudy voi dietyl ete va chét rin két tia ngoai dung dich. Chét ran (dugc lam
gidu trong mot chit dong phan khong d6i quang) duge phan tich bang HPLC khong
d6i xtmg (phwong phap K): 8,31 phut (87,79%). Phén loc (dwoc lam giau trong chét
ddng phan khong dbi quangr khéc) cling dugc phan tich bang HPLC khong dbi xung
(phuong phap K): 8,28 phut (18,15%), 10,75 phut (81,85%).

Vi du 18: Phuong phap chung d& diéu ché cac hop chét theo sang ché theo cach

tuong tu
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Dung dich axit benzoic ¢6 coéng thitc (ITh) (20pmol) trong N,N-dimetyl-
axetamit (“DMA”) (0,4ml) lan luot duge thém dung dich amin c6 cong thire (I1lh)
(26umol) trong N,N-dimetylaxetamit (“DMA™) (0,4ml), diisopropyletylamin (Bazo
Hunig) (0,03ml), va dung dich bis(2-oxo0-3-oxazolidinyl)phosphonic clorua (“BOP-
CI”) (10,2mg) trong N, N-dimetylaxetamit (“DMA”) (0,2ml). Hon hop phan tng duoc
khudy & 90°C trong 16 gio. Hon hop phan tng duge cd dic va hdn hop tho duge hoa
tan lai trong axetonitril / N,N-dimetylaxetamit (4:1) (0,8ml) va dugc tinh ché bing
HPLC. Phuong phap nay dugc st dung d8 didu ché cac hop chét (tir s H1 dén H26
ctia bang H) theo cach tuong ty. Cac axit carboxylic khéi dau duoc str dung dé diéu
ché cac hop chat cua bang H thu dugc nhu duge mo ta trong cac vi du 19 dén 31.

Vi du 19: axit 2-metyl-4-[5-(3-triflometoxy-phenyl)-5-triflometyl-4,5-dihydro-

isoxazol-3-yl]- benzoic

Hop chét nay dugc diéu ché theo cach tuong ty nhu cach duge md ta trong vi
du 24.

Vi du 20: axit 6-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-

metyl-nicotinic

Hop chit nay duogc diéu ché tir 2,5-dibromo-6-metyl-pyridin theo cch tuong

tu nhu cach dugc mo ta trong vi du 17, cac budc A-E.
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Vi du 21: axit 8-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-

quinolin-5-carboxylic

San phim tiéu d& duoc diéu ché tir 5-bromo-quinolin-8-carbaldehyt bang cach
sir dung cach téng hop nhu dwge md ta trong vi du 17, cac bude C-E.
5-bromo-quinolin-8-carbaldehyt dugc diéu ché nhu sau:

Budc A: 5-bromo-8-metyl-quinolin

Br

Dung dich 5-bromo-2-metylanilin (7,44g), glyxerol (7,4g), nitrobenzen (4,9g)
trong axit sulfuric 75% (20ml) dugc gia nhié¢t & 150°C trong 3 gid. Dung dich dugc
lam ngudi dén 0°C sau d6 duge trung hoa can than bing natri hydroxit trong nudec.
Hbn hop phan ung trd thanh gom t6i mau va dugc pha lodng véi nudce va duge chiét
ba 1an voi etyl axetat. Cac 16p hiru co duge két hop duge rira bing nude mubi bio
hoa, sau d6 dugc lam khoé bang natri sulphat va dung mdi dugc loai ra trong chan
khong. San phim thd duoc tinh ché bang sic ky cot (diclometan) dé thu dugc hop
chét tiéu dé 1a chét rén (6g). '"H-NMR (CDCl;, 400MHz) 8,91 (m, 1H), 8,51 (m, 1H),
7,7 (m, 1H), 7,50 (m, 1H), 7,4 (m, 1H), 2,72 (s, 3H).

Budc B: 5-bromo-8-dibromometyl-quinolin

N
N Br

Br
Br
Dibrom héa gbc duoc tién hanh biang cach st dung phuong phap chuén tir hop
chit thu dugc trong budc A (4,4g), N-bromo-suxinimit (8,9g) trong tetraclometan
(200ml) & hoi luu trong 12 gid voi sy cd mit cia dibenzoyl peroxit (245mg). Vao
cudi phéan Gng, suxinimit dugc loc bd, dung moi dugce loai ra trong chan khong, va

san phidm thoé duoc st dung nhu vdy trong budc tiép theo. 'H-NMR (CDCl,,
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400MHz) 8,90 (m, 1H), 8,45 (dd, 1H), 8,15 (d, 1H), 8,10(s, 1H), 7,80 (d, 1H),
7,45(m, 1H).
Budc C: 5-bromo-quinolin-8-carbaldehyt

N
\/l_|

Br
O

Thuy phéan hop chét dibromo thu dugc theo phuwong phap duge md ta trong
bude B (9g) dugc thuc hién trong axeton (138ml) va nude (23ml) véi sy ¢6 mat cua
bac nitrat (9,7g) trong bong tdi & nhiét do phong trong 5 gio. Cac mubi bac duge loc
bo qua dém loc xelit. Phén loc duogc pha lodng vdi etyl axetat (150ml), duoc chuyén
dén phéu chiét tach, sau d6 dugce rira lan lwot voi natri bicacbonat trong nuéc bao hoa
(100ml), nuéde (3x50ml), va nuée mubi (50ml). Lép hitu co duge 1am khod qua natri
sulphat da loc, va dugce lam bay hoi trong ap sudt giam dé thu dugc sin phim tiéu dé
(4,70g) la chét rén mau vang . "H-NMR (CDCl;, 400MHz) 11,4 (s, 1H, CHO) 9,05
(m, 1H), 8,61 (dd, 1H), 8,15 (d, 1H), 8,0 (d, 1H), 7,60 (m, 1H)

Vi du 22: axit 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-
pyridin-2-carboxylic

F o-N =N OH

Hop chdt nay dugc diéu ché tir metyl este cua axit 5-formyl-pyridin-2-
carboxylic bang cach st dung phwong phap téng hop chuin duge mo ta trong WO
2009/080250. Metyl este cia axit 5-formyl-pyridin-2-carboxylic dugc tbng hop bang
cach formyl hoa khir ciia metyl este cua axit S-bromo-pyridin-2-carboxylic bang cach
st dung cac diéu kién dugc mé ta trong Angewandte Chemie, International Edition
(2006), 45(1), 154-158.

Vi du 23: axit 2-xyclopropyl-4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-

dihydro-isoxazol-3-yl]-benzoic
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Axit nay dugc didu ché tir metyl este cla axit 2-bromo-4-[5-(3,5-diclo-
phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-benzoic (Vi du 27) nhu sau:

Dung dich axit xyclopropyl boronic (0,67g), metyl este ctia axit 2-bromo-4-[5-
(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-benzoic (3g) va
Bis(triphenylphosphin)paladi(Il) clorua (210mg) duoc thém lan lugt vao toluen da
khir khi (38ml). Hdn hop phan ung dugce khudy trong 30 phit & nhiét do phong sau
do6 dung dich 2N trong nude dd khir khi cia kali phosphat (7ml) dugc thém vao va
hén hop thu duoc duge gia nhiét & 110°C qua dém. Hon hgp phan tmg dugce loc qua
Hyflo va dung dich thu dugc dugc cd dic trong chan khong dé tao ra chit diu mau
vang, chit nay duoc dd vao etyl axetat. Pha hitu co dugc ria bang nudc, duge lam
kho qua natri sulfat, va cac dung moi dugce lam bay hoi trong chan khong. San phim
duoc st dung nhu vay cho budce xa phong hoa, nhu duge mo ta trong vi du 17, budc
E dé thu duoc hop chit axit tiéu dé (2,5g) 1a chét rin mau vang. LCMS (Phuong phéap
F) 2,15 phut M-H 442/444.

Vi du 24: axit 2-metyl-4-[5-(4-xyano-3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-

isoxazol-3-yl]-benzoic
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~Céac buéc A-C: Diéu ché 2,6-diclo-4-(1-triflometyl-vinyl)-benzonitril

al
Ne T (ICOD)(OMe),), Ne T 1. NalO,, HCl N
\\ff\j ; K,CO
B Pin, 2. Chat xiic téc Pd,
cl ~F 2 2 2\ Cl .

cl gY
dtbbpy O Brf £F
F
FF

Budc A

Dung dich bis(1,5-xyclooctadien)dimetoxydiiridi (35mg) trong hexan (10ml)
trong argon dugc thém 4,4'-di-tert-butyl-2,2'-bipyridin (110mg). Thém vao huyén phu
mau niu sdm nay pinacol diboran (2,23g) va dung dich dugc khudy & nhiét do phong
trong 5 phut. Thém vao dung dich nay 2,6-diclo-benzonitril (1g) va hdn hop duge gia
nhiét & 50°C trong 22 gid. Sau do, dung dich dugc loc trén dém loc xelit va phén loc
duoc ¢o dic. Sau do, cidn dugc hoa tan véi etyl axetat va duoc chiét béng amoni
clorua bdo hoa. Ldp hitu co dugce rira bing nudc, dugc lam kho qua natri sulfat va
dugc ¢d dac. Can duge st dung nhu vay trong phan ing tiép theo.
Budce B

Dung dich 2,6-diclo-4-(4,4,5,5-tetrametyl-[ 1,3,2]dioxaborolan-2-yl)-
benzonitril thd (2,32g) trong hdn hgp THF/H,0 4:1 (63ml) dugc thém natri periodat
(5,01g). Dung dich duogc khudy trong 30 phut. O nhiét do phong axit clohydric trong
nuée (1N, 5,5ml) duoc thém vao huyén phi. Dung dich dugc khudy tiép & nhiét do
phong trong 6 gid sau d6 nude va dietyl ete dugc thém vao va cac pha duge phén
tach. Lop hitu co dugce rira béng nudce, duoc lam kho qua natri sulfat va dugc co déc.
Can duoc st dung nhu vay trong phan ing tiép theo.
Bude C

Dung dich 2,6-diclo-4-(axit boronic)-benzonitril thé (1,2g) trong hdén hop
THE/H,O 2:1 (27ml) duoc thém 2-bromo-3,3,3-triflo-propen (1,2ml), kali cacbonat
(1,54g), va sau d6 1,3-bis(2,6-diisopropylphenyl)-imidazol-2-yliden  (1,4-
naphtoquinon)paladi (438mg). Hon hgp phan tng dugc khudy & 60°C trong 3 gio.
Dung dich dugc dé ngudi dén nhiét do phong va sau d6 dugc loc trén dém loc xelit.
Phén loc dugc cd dic trong chan khong va sau d6 can dugce hoa tan voi dietyl ete,
duge chiét bang nude, duge lam khd qua magie sulfat va dugce ¢d ddc. Can dugc tinh
ché bing sic ky trén silica gel dé tao ra 2,6-diclo-4-(1-triflometyl-vinyl)-benzonitril

(1,37g)."’F-NMR (CDCls, 75MHz): -64,65 ppm.
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Tuong tu, thu dugc 1-clo-3-triflometyl-5-(1-triflometyl-vinyl)-benzen. '’F-
NMR (CDCl;, 75MHz): -63,00 va -65,04 ppm.
Tuong ty, thu dugc 1-bromo-3-clo-5-(1-triflometyl-vinyl)-benzen. PF-NMR
(CDCls, 75MHz): -64,95 ppm.
Buéc D: Piéu ché 1-triflometoxy-3-(1-triflometyl-vinyl)-benzen
Chat xtic tac Pd, K,CO,
Yo" ~F~g-OH Z O

Brf
F ' F
OH F £ F

F F
Dung dich axit 3-triflometoxy-benzenboronic (2,5g) trong hdn hop THF/H,O

2:1 (36ml) dugc thém 2-bromo-3,3,3-triflo-propen (3,1ml), kali cacbonat (3,35g), sau
d6 Bis(triphenylphosphin)paladi(Il) diclorua (169mg). Hon hop phan ung dugc
khudy & 60°C trong 7 gio. Dung dich dugc dé ngudi dén nhiét do phong sau do dugc
loc trén dém loc Xelit. Phan loc duoc cd dic trong chan khong va sau dé can dugc
hoa tan véi etyl axetat, dugc chiét bang nudc, duoc 1am kho qua magie sulfat va dugc
cd ddc. Can duge tinh ché bing sic ky trén silica gel dé tao ra 1-triflometoxy-3-(1-
triflometyl-vinyl)-benzen (1,23 g).lgF-NMR (CDCl;, 75MHz): - 57,87 ppm va -64,94
ppm.
Buéc E: Didu ché tert-butyl este cia axit 4-[5-(3,5-diclo-4-xyano-phenyl)-5-
triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-benzoic

Cl

1.NCS

HO\N
I I N=
H . C
07( /H 07(
cl H
(0] F ©
FF

Dung dich tert-butyl este cua axit 4-(hydroxyimino-metyl)-2-metyl-benzoic
(1,47g) trong N,N-dimetylformamit (13ml) dugc thém N-closuxinimit (“NCS”)
(832mg). Hon hop phan tmg duge khudy & nhiét do moi truong trong 2 giod. N-
closuxinimit (“NCS”) (850mg) dugc thém tiép vao va hdn hop phan ting dugc khudy
¢ nhiét do moéi truong trong 1 gio. Dung dich 2,6-diclo-4-(1-triflometyl-vinyl)-
benzonitril (1,37g) va trietylamin (0,72ml) trong N,N-dimetylformamit (13ml) duogc
thém nho giot vao hén hop phan tng. Hdn hop phan tng duge khudy & nhiét do moi

truong trong 17 gid. Nudc va etyl axetat dugc thém vao va cac pha dugc phan tach.
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Lép hitu co dugce rira béng nudc, duge lam kho qua natri sulfat va dugc ¢6 dic. Can
dugc tinh ché bang sic ky trén silica gel dé tao ra tert-butyl este cia axit 4-[5-
(3,5diclo-4-xyano-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-benzoic
(0,902g). "F-NMR (CDCl;, 75MHz): -78,93 ppm.

Tuong tu, tert-butyl este cua axit 4-[5-(3-bromo-5-clo-phenyl)-5-triflometyl-
4,5-dihydro-isoxazol-3-yl]-2-metyl-benzoic thu duge khi 1-bromo-3-clo-5-(1-
triflometyl-vinyl)-benzen duoc st dung lam chéit phan tng. F-NMR (CDCls,
75MHz): -79,49 ppm.

Tuong tu, tert-butyl este cua axit 4-[5-(3-clo-5-triflometyl-phenyl)-5-
triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-benzoic thu dwoc khi 1-clo-3-
triflometyl-5-(1-triflometyl-vinyl)-benzen dugc sir dung lam chét phan tng. "F-NMR
(CDCl;, 75MHz): -62,83 va -79,59 ppm.

Tuong tu, tert-butyl este cta axit 2-metyl-4-[5-triflometyl-5-(3-triflometoxy-
phenyl)-4,5-dihydro-isoxazol-3-yl]-benzoic thu dugc khi 1-triflometoxy-3-(1-
triflometyl-vinyl)-benzen dugc st dung lam chédt phan tng. ""F-NMR (CDCl;,
75MHz): - 57,87 ppm va -79,85 ppm.

Buéc F: Didu ché axit 4-[5-(3,5-diclo-4-xyano-phenyl)-5-triflometyl-4,5-dihydro-

isoxazol-3-yl]-2-metyl-benzoic

Dung dich tert-butyl este cia axit 4-[5-(3,5-diclo-4-xyano-phenyl)-5-
triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-benzoic (763mg) trong diclometan
(9ml) duge thém axit triflometyl axetic (“TFA”) (0,9ml). Hon hop phan tmng dugc
khudy & nhiét d6 méi trudong trong 20 gio. Etyl axetat dugc thém vao va hdn hop

duoc rira béng nudc, dugce lam kho qua natri sulfat va dugce ¢6 dic dé tao ra axit 4-[5-
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(3,5-Diclo-4-xyano-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-
benzoic. '’F-NMR (CDCls, 75MHz): -78,91 ppm.

Tuong tu, axit 4-[5-(3-bromo-5-clo-phenyl)-5-triflometyl-4,5-dihydro-
isoxazol-3-yl]-2-metyl-benzoic thu dugc khi tert-butyl este cta axit 4-[5-(3-bromo-5-
clo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-benzoic dugc st dung
lam vat liéu khéi dau. YF.NMR (CDCl3, 75MHz): -79,46 ppm.

Tuong tu, axit 4-[5-(3-clo-5-triflometyl-phenyl)-5-triflometyl-4,5-dihydro-
isoxazol-3-yl]-2-metyl-benzoic thu dugc khi tert-butyl este cua axit 4-[5-(3-clo-5-
triflometyl-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-benzoic dugc s
dung lam vat li¢u khoi dau. "F-NMR (CDCl;, 75MHz): -62,84 va -79,56 ppm.

Tuong tu, axit 2-metyl-4-[5-triflometyl-5-(3-triflometoxy-phenyl)-4,5-
dihydro-isoxazol-3-yl]-benzoic thu dugc khi tert-butyl este cia axit 2-metyl-4-[5-
triflometyl-5-(3-triflometoxy-phenyl)-4,5-dihydro-isoxazol-3-yl]-benzoic dugc su
dung lam vét liéu khoi ddu. ’F-NMR (CDCls, 75MHz): - 57,87 ppm va -79,83 ppm.
Vi du 25: axit 1-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-

isoquinolin-4-carboxylic

San pham tiéu d& duoc didu ché tir 4-bromo-1-metyl-isoquinolin theo cach
tuong tu nhu cach dugc mo ta trong vi du 21.
Vi duy 26: axit 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-

benzoic

Hop chit nay duoc didu ché nhu dugc mo ta trong WO 2005/085216.
Vi du 27: axit 2-bromo-4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-

yl]-benzoic
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Hop chit nay dugc diéu ché nhu duge mé ta trong WO 2009/080250.
Vi du 28: axit 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-

naphtalen-1-carboxylic

Hop chét nay dugc diéu ché nhu dugc mé ta trong WO 2010/025998.
Vi du 29: axit 2-metyl-4-[5-(3-clo-5-triflometyl-phenyl)-5-triflometyl-4,5-dihydro-

isoxazol-3-yl]-benzoic

Hop chét nay duge diéu ché theo cach tuong tu nhu cach duge mo ta trong vi
du 24.
Vi du 30: axit 2-metyl-4-[5-(3-clo-5-bromo-phenyl)-5-triflometyl-4,5-dihydro-

isoxazol-3-yl]-benzoic

Hop chit nay duoc diéu ché theo cach tuong tu nhu cach dugc mo ta trong vi

du 24.
Vi du 31: axit 2-metyl-4-[5-(3,5-diclo-phenyl)-5-clodiflometyl-4,5-dihydro-isoxazol-
3-yl]-benzoic
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Buéc A: Didu ché tert-butyl este cta axit 4-[5-(clo-diflo-metyl)-5-(3,5-diclo-phenyl)-
4,5-dihydro-isoxazol-3-yl]-2-metyl-benzoic

i ko« F
Et,N
0"+ To ——¢
Lo CH,Cl,
C

Cl

Dung dich 4-[clo(hydroxyimino)metyl]-2-(triflometyl) tert-butyl este cia axit
benzoic (dugc didu ché theo WO 2009/080250) (1,25g) va 1,3-diclo-5-[1-(clo-diflo-
metyl)-vinyl]-benzen (1,19g) (duoc didu ché theo WO 2005/085216) trong
diclometan (30ml) duoc thém trietylamin (1,9ml). Hon hgp phan tng duoc loc qua
nut silic oxit va duoc ¢ dac dé tao ra (1,95g) tert-butyl este cia axit 4-[5-(clo-diflo-
metyl)-5-(3,5-diclo-phenyl)-4,5-dihydro-isoxazol-3-yl]-2-metyl-benzoic (1,69g) ma
duogc st dung trong bude tiép theo ma khong can tinh ché thém.

Budc B: axit 4-[5-(clo-diflo-metyl)-5-(3,5-diclo-phenyl)-4,5-dihydro-isoxazol-3-yl]-

2-metyl-benzoic

Dung dich tert-butyl este cua axit 4-[5-(clo-diflo-metyl)-5-(3,5-diclo-phenyl)-
4,5-dihydro-isoxazol-3-yl]-2-metyl-benzoic (1,95g) trong diclometan (20ml) duoc
thém vao axit triflometyl axetic (“TFA”) (3ml). Hon hop phan tmg dugc khudy &
nhiét do moi truong trong 16 gid. Diclometan duge loai ra bing cach chung cit. Cin
duoc tinh ché qua silica gel (gradien dung méi rira giai: etyl axetat / heptan tir 1:1 dén

1:0) dé tao ra axit 4-[5-(clo-diflo-metyl)-5-(3,5-diclo-phenyl)-4,5-dihydro-isoxazol-3-
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yl]-2-metyl-benzoic (1,37g). "H-NMR (CDCls, 400MHz): 8,10 (d, 1H), 7,65-7.45 (m,
SH), 4,15 (m, 1H), 3,75 (d, 1H), 2,70 (s, 3H).

Vi du 32: Diéu ché ter-butyl este cia axit (5{4-[5-(3,5-diclo-phenyl)-5-triflometyl-
4,5-dihydro-isoxazol-3-yl]-2-metyl-benzoylamino } -metyl-2-oxo-
[1,2,3]oxathiazolidin-3-carboxylic axit carbamic (Hop chit F8)

Bude A: Diéu ché tert-butyl este cua axit (3{4-[5-(3,5-diclo-phenyl)-5-triflometyl-
4,5-dihydro-isoxazol-3-yl]-2-metyl-benzoylamino }-2-hydroxy-propyl)-carbamic

Oxalyl clorua (0,9ml) dugc thém nho giot vao dung dich axit 4-[5-(3,5-diclo-
phenyl)-5-metyl-4,5-dihydro-isoxazol-3-yl]-2-metylbenzoic (0,9g) trong diclometan
(20ml) va 1 giot N,N-dimetylformamit va duoc khudy & nhiét d6 phong trong nito
trong 6 gio. Hdn hop dugc c6 dic va cén dugc hoa tan trong axetonitril (50ml), dugc
xtr ly bang dung dich ter-butyl este cia axit (3-amino-2-hydroxy-propyl)-carbamic
(0,82) (J. Med. Chem. 1998, 41, 236-246), va dung dich trietylamin (0,9ml) trong
axetonitril (50ml) va duoc khudy trong 16 gid trong khi quyén nito. Hon hop phan
tmg dugc ¢d dic va dugc tinh ché bing sic ky trén silica gel (dung méi rira giai
hexan/etyl axetat 50:50) dé tao ra hop chit tiéu dé (0,51g). LCMS (Phuong phép)
4,00 phat, MH" 590. '"HNMR (CDCls, 400MHz): 7,42-7,51 (m, 6H), 6,77 (m, 1H),
5,11 (t, 1H), 4,09 (d, 1H), 3,86 (m, 1H), 3,80 (m, 1H), 3,72 (d, 1H), 3,67 (m, 1H),
3,48 (m, 1H), 3,26 (m, 2H), 2,47 (s, 3H), 1,42 (s, 9H).

Bugce B: Pidu ché tert-butyl este cua axit (5{4-[5-(3,5-diclo-phenyl)-5-triflometyl-
4,5-dihydro-isoxazol-3-yl]-2-metyl-benzoylamino } -metyl-2-o0xo-

[1,2,3]oxathiazolidin-3-carboxylic axit carbamic
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Dung dich tert-butyl este cua axit (3{4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-
dihydro-isoxazol-3-yl]-2-metyl-benzoylamino }-2-hydroxy-propyl)-carbamic (150mg)
trong diclomentan (10ml) dugc lam ngudi dén 0°C, dugc xir 1y bang pyridin (0,16ml)
va thionyl clorua (0,04ml) va duoc khudy trong 2 gid. Hon hop dwgc pha lodng véi
diclomentan (50ml), dugc trung hoa bang axit clohydric 2N va dugc rira bing nudc
(50ml). L6p hitu co duge phéan tach, dugc lam kho qua natri sulfat va duge co dic.
Tinh ché bang sic ky trén silica gel (dung mdi rira giai hexan/etyl axetat 40:60) tao ra
hop chét tiéu dé& (50mg). LCMS (Phuong phap) 4,29 phut, MH" 636. 'THNMR
(CDCl;, 400MHz): 7,13-7,59 (m, 6H), 5,15 (m, 1H), 5,45 (m, 1H), 3,94-4,23 (m,
3H), 3,72 (m, 2H), 3,40 (m, 1H), 2,45 (s, 3H), 1,51 (s, 9H).

Vi du 33: Diéu ché 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-
2-metyl-N-(2-0x0-[1,2,3]oxathiazolidin-5-ylmetyl)-benzamit
(Hop chét F9)
Buéc A: Piéu ché N-(3-amino-2-hydroxy-propyl)-4-[5-(3,5-diclo-phenyl)-5-
triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-benzamit
NH,

OH

Dung dich tert-butyl este cta axit (3{4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-
dihydro-isoxazol-3-yl]-2-metyl-benzoylamino }-2-hydroxy-propyl)-carbamic  (0,2g)
trong diclometan (10ml) dugc 1am ngudi dén 0°C, duoc xur 1y bang axit trifloaxetic
(0,5ml) va duoc khudy trong 10h. Hdn hop phan ung duoc ¢d ddc trong chan khong

va dugc pha lodng véi diclometan (50ml), duoc rira bang dung dich trong nuéc bio
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hoa cua natri bicacbonat (20ml) va cubi ciing véi nude (2 x 20ml). Lép hitu co duge
phéan tach, dugc lam kho qua natri sulfat va dugc c6 dac dé tao ra hop chét tiéu dé
(0,13g). LCMS (Phuong phép) 2,84 phat, MH" 490. '"HNMR (CDCls, 400MHz): 8,05
(t, 1H), 7,81 (m, 1H), 7,80 (brs, 2H), 7,59 (m, 4H), 7,48 (d, 1H), 4,36 (dd, 2H), 3,85
(m, 2H), 3,28 (m, 2H), 2,50 (m, 1H), 2,37 (s, 3H).

Buéc B: Diéu ché 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-
metyl-N-(2-0x0-[1,2,3]oxathiazolidin-5-ylmetyl)-benzamit

Dung dich N-(3-amino-2-hdroxy-propyl)-4-[5-(3,5-diclo-phenyl)-5-
triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-benzamit (0,2g) trong diclometan
(10ml) dugc lam ngudi dén 0°C, dugc xir ly bang pyridin (0,32ml) va thionyl clorua
(0,06ml), va duoc khudy trong 4 gio. Hén hop dugc pha lodng véi diclometan (50ml),
duoc trung hoa bang axit clohydric 2N, va duoc rira bang nude (50ml). Lép hitu co
dugc phan tach, duge lam kho qua natri sulfat va duge c¢6 ddc. Tinh ché béng sdc ky
trén silica gel (dung méi rira giai hexan/etyl axetat 40:60) tao ra hop chit tiéu dé
(20mg). LCMS (Phuong phép) 3,88 phut, (M-H)" 534. '"HNMR (CDCls, 400MHz):
7,45-7,52 (m, 6H), 6,50 (m, 1H), 4,05 (d, 1H), 3,98 (m, 1H), 3,72 (d, 1H), 3,62 (m,
1H), 3,51 (m, 3H), 2,46 (s, 3H).

Vi du 34: Didu ché 4-[5-(3,5-diclo-phenyl)-5-metyl-4,5-dihydro-isoxazol-3-yl]-N-(1-
metyl-3-oxo-pyrazolodin-4-yl)-benzamit (Hop chit A4)

Budc A: Didu ché 4-amino-1-metyl-pyrazolidin-3-on

I
HN NH
/
N
\

Dung dich 4-benzyloxycarbonylamino-1-metyl-pyrazolidin-3-on (240mg, 1mmol)
(Tetrahedron 1998, 44(1), 3231-3240) trong metanol (50ml) dugc xir Iy bang 10%
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Pd/C (24mg) va hydro héa & 4p suit 3 bar trong 3 gid. Huyén phi dugc loc qua xelit
va phin loc dugc co dic trong 4p sudt giam dé tao ra hop chét tiéu d& (110mg).
LCMS (Phuong phap) 0,42 phat, (M-H)" 116. 'HNMR (MeOD, 400MHz): 2,96 (t,
1H), 3,00 (s, 3H), 3,55 (m, 1H), 3,72 (t, 1H), 3,85(bs,2H).

Bugc B: Pidu ché 4-[5-(3,5-diclo-phenyl)-5-metyl-4,5-dihydro-isoxazol-3-yl]-N-(1-

metyl-3-oxo-pyrazolodin-4-yl)-benzamit

A
Cl H{NH
W, "~

Oxalyl clorua (0,18ml) dugc thém nhé giot vao dung dich axit 4-[5-(3,5-diclo-
phenyl)-5-metyl-4,5-dihydro-isoxazol-3-yl]-2-metylbenzoic (0,3982) trong
diclometan (10ml) va 1 giot N,N-dimetylformamit va duoc khudy & nhiét do phong
trong nito trong 6 gid. Hon hop duoc ¢d dic va cian dwge hoa tan trong diclometan
(30ml), dugc xir Iy bang dung dich 4-amino-1-metyl-pyrazolidin-3-on (0,11g), dung
dich trietylamin (0,5ml) trong tetrahydrofuran (20ml), va dugc khudy trong 16 gid
trong nito. Hén hop phan ting dugc ¢d dic va duoc tinh ché bang sic ky trén silica
gel (dung moi rira giai hexan/etyl axetat 60:40) dé tao ra 4-[5-(3,5-diclo-phenyl)-5-
metyl-4,5-dihydro-isoxazol-3-yl]-N-(1-metyl-3-oxo-pyrazolodin-4-yl)-benzamit  1a
hop chét rin 1a hdn hop cta cic chat ddng phan khong ddi quang (5mg). 'HNMR
(CDCly): 2,42 (s, 3H), 3,01 (s, 3H), 3,55 (t, 1H), 3,71 (dd, 2H), 3,86 (m, 1H),
4,08(dd,1H), 5,13(m,1H), 6,29 (br. d, 1H), 7,4-7,6(m, 6H).

Vi du 35: Diéu ché cac hop chét theo sang ché theo cach twong tu

AL ON O—
W“?\\ o T \N
4 H -
R I A + HQN—</ si ) ;Z\\A‘
Az OH o~  Bazo Hunig R | H o
A A & NWV<\ I,
O A —S,, _
o o
Theo quy trinh chung dugc mé ta trong vi du 18, mét s6 hop chét c6 cong thire
(Ij) duoc didu ché theo cach tuong tu (cac hop chét J1-J32 trong bang J). Hai chét

dong phan khong ddi quang dwoc phén tach trong mdi truong hop, dugc dat tén la A

va B trong bang J.
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Vi du 36: Diéu ché 4-[3-(3,5-diclo-phenyl)-4,4,4-triflo-but-2-enoyl]-N-((R)-2-etyl-3-
oxo-isoxazolidin-4-yl)-2-metyl-benzamit

Budc A: 4-axetyl-N-((R)-2-etyl-3-oxo-isoxazolidin-4-yl)-2-metyl-benzamit

H 0
O N ’ll
N—
O O

Huyén phi cia axit 4-axetyl-2-metyl-benzoic (1g, dugc diéu ché nhu dugc mod
ta trong W02009001942) trong diclometan (200ml) va dimetylformamit (0,2ml)
trong khi quyén argon & nhiét do phong dugc thém nho giot oxalyl clorua (0,53ml)
sau d6 hdn hop thu duge duoc khudy 1 gid & nhiét d6 phong dén khi chét rin duoc
hoa tan. Dung mdi dugc loai ra trong chan khong dé thu duoc clorua cua axit 4-
axetyl-2-metyl-benzoic th6. Thém vao dung dich (R)-4-amino-2-etyl-isoxazolidin-3-
on (1,64g, vi du 4, buéc B) trong diclometan khé (10ml) bing cich nhé giot & nhiét
do phong trietylamin (Sml). Dung dich clorua axit trong diclometan (5ml) dugc thém
nho giot ¢ nhiét do phong. Hdn hop thu duge duge khuéy 4 gid & nhi¢t do phong, sau
d6 duoc chdm dut bang nude. Pha hitu co duge rira bang dung dich axit clohydric 1N
trong nudc. Lop hitu co dugc lam khd qua natri sulphat va dung mdi dugc loai ra
trong ap suét giam dé thu duoc cin, cin nay dugc tinh ché bang cach tinh thé hoa tir
dietyl ete dé tao ra chit rdn mau be (1g). LCMS (Phuong phap A) 1,23 phut, (M+H)+
291. HPLC khéng dbi xtng (phwong phap H) 30,18 phat (98,99%), 33,62 phit
(1,01%). THNMR (CDCI3, 400MHz): 1,20 (t, 3H), 2,50 (s, 3H), 2,60 (s, 3H), 3,65
(m, 2H), 4,05 (m, 1H), 4,85 (m, 1H), 5,0 (t, 1H), 6,45 (bs, 1H), 7,50 (d, 1H), 7,70-
7,90 (m, 2H).

Buéc  B:  4-[3-(3,5-diclo-phenyl)-4,4,4-triflo-but-2-enoyl]-N-((R)-2-etyl-3-oxo0-

isoxazolidin-4-yl)-2-metyl-benzamit

Dung dich 4-axetyl-N-((R)-2-etyl-3-oxo-isoxazolidin-4-yl)-2-metyl-benzamit
(1g) trong 1,2-dicloetan (5ml) dugc thém 3.5 diclo 2,2,2 trifuloroaxetophenon
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(0,92g), kali cacbonat (0,48g), va trietylamin (35mg). Hon hop dugc gia nhiét &
100°C qua dém, duoc 1am ngudi dén nhiét do phong, sau d6 duge phan chia giita etyl
axetat va nuédc. Lop chira nude duge chiét hai 1an bang etyl axetat va céc 16p hitu co
da két hop duoc 1am kho qua natri sulphat va cac dung méi duoc loai ra trong chan
khéng. Can duoc tinh ché bing séc ky cot (etyl axetat / xyclohexan) dé thu dugc hop
chét tiéu dé 1a chat rin mau vang (1g)._LCMS (Phwong phap A) 2,02 phut, (M+H)"
515/517. 'HNMR (CDCl;, 400MHz): 83:17 hdn hop cua cac chit déng phan khong
dbi quang ((E) va (Z)). Chét dong phan chu yéu: 1,25 (t, 3H), 2,50 (s, 3H), 3,70 (m,
2H), 4,05 (m, 1H), 4,85 (m, 1H), 5,0 (t, 1H), 6,35 (bd, 1H), 7,15-7,65 (m, 6H), Chét
ddng phan tht yéu: 1,25 (t, 3H), 2,55 (s, 3H), 3,70 (m, 2H), 4,05 (m, 1H), 4,85 (m,
1H), 5,0 (t, 1H), 6,40 (bd, 1H), 7,15-7,65 (m, 6H).

Vi du 37: Pidu ché khong dbi ximg 4-[5-(3,5-diclo-phenyl)-5-triflometyl-4,5-
dihydro-isoxazol-3-yl]-2-metyl-N-((R)-2-etyl-3-oxo-isoxazolidin-4-yl)-benzamit

Budc A: Diéu ché chét xuc tac: 2,3,4,5,6-pentaflophenyl-metyl quinin bromua

Dung dich 1-bromometyl-2,3.,4,5,6-pentaflobenzen (0,52g) va quinin (0,5g)
trong toluen (9ml) duoc gia nhiét & 80°C trong 18 gi. Hon hop phan tng duge db
vao trong dietyl ete va sau d6 cin loc dé thu dugc san phdm tiéu dé 1a chét rin mau
trang (0,90g). Nhiét d6 nong chay 162-165°C (dugc phan hay). LCMS (Phuong
phap) 1,08 phat, M" 505; "H NMR (400MHz, CDCl;) 8,78 (d, 1H), 8,05 (d, 1H), 7,78
(d, 1H), 7,39 (dd, 1H), 7,18 (d, 1H), 6,73 (m, 1H), 6,41 (d, 1H), 6,09 (d, 1H), 5,50
(m, 1H), 5,04(d, 1H), 4,98 (d, 1H), 4,70 (m, 1H), 4,63 (d, 1H), 3,98 (s, 3H), 3,97 (m,
1H), 3,74 (m, 2H), 3,10 (m, 1H), 2,81 (m, 1H), 2,30 (m, 2H), 2,05 (m, 2H), 1,41 (m,
1H). F NMR (376MHz, CDCl3)-132,67 (s, 1F), -146,60(s, 2F), -158,28(s, 2F).

Tuong tu hai chit xuc tac duge diéu ché 3,4,5-trimetoxybenzyl quinin bromua
va antraxenyl-metyl dihydroquinin bromua.

Buéce B: 4-[5-(3,5-Diclo-phenyl)-5-triflometyl-4,5-dihydro-isoxazol-3-yl]-2-metyl-N-

(2-etyl-3-oxo0-isoxazolidin-4-yl)-benzamit
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Dung dich dugc lam ngudi trudc cia natri hydroxit SM (0,09ml) dugce thém
vao dung dich hydroxylamin (50% trong nuéc, 0,024ml) & 5°C (bé nudc d4). Dung
dich duge khudy trong 15 phut ¢ 5°C sau d6 duge thém vao dung dich dugc khudy
manh cua  4-[3-(3,5-diclo-phenyl)-4,4,4-triflo-but-2-enoyl]-N-((R)-2-etyl-3-oxo-
isoxazolidin-4-yl)-2-metyl-benzamit (100mg) va antraxenyl-metyl quinin bromua
(20mg) (Budc A) trong dicloetan (Iml) duge lam ngudi trong bé nude da-axeton.
Hdn hop duge khudy nhanh & 0°C trong 4 gid. Hon hop phan ting duoc pha lodng vai
diclometan, duoc cho di qua vé tach pha riéng va duogc cd dic trong chan khéng dé
tao ra chit ddu mau vang. Can nay dugc tinh ché bang sic ky trén silica gel (dung
moi rira giai: heptan / etyl axetat 5%) dé tao ra hop chét tiéu dé (9mg). San phim
dugc phan tich bang HPLC khéng dbi xtmg (phuwong phap H): 18,7 phit (42,5%),
19,6 phut (24,2%), 21,4 phut (8,5%), 22,8 phut (24,8%).

Tuong tu, st dung 3,4,5-trimetoxybenzyl quinin bromua lam chét xac tac, thu
duogc ty 1é sau ddy cta cac chit dong phan (38mg): 18,5 phut (14,9%), 19,5 phat
(35,9%), 21,2 phut (12,5%), 22,7 phut (36,7%).

Tuong tu, st dung 2.3,4,5,6-pentaflophenyl-metyl quinin bromua lam chét
xuc tac, thu dugc ty 1¢ sau ddy cia cac chit dong phan (23mg): 18,6 phut (16,8%),
19,6 phut (38,0%), 21,3 phut (9,2%), 22,7 phut (36,0%).

Bang A: Cac hop chit ¢ cong thuc (Ia):

AL (2
\Y3
Yit
R2
Hop |R’ Phuong Toéc  do | quang
chéit phap (phat) | phd khéi
50 LCMS
Al Me |CH, |[S S CH, |H [F 2,20 519/521
A2 Me |CH, [S(O) |O CH, |H [F 2,04 519/521
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Hop |R’ Y'Y Y’ Y* R* |Phwong |To6c do | quang

chét phap (phut) phd khéi
5O LCMS

A3 Me CH, | O N-Et |[CH, |H |E 2,02 516/518
A4 Me CH, |[N-Me |[N-H | C(O) |H |NMR xem Vidu 34

Bang B: Céc hop chat c6 cong thire (Ib):

Hop R’ G' R’ Phuong | RT Quang
chét phép (phut) phé khéi
sd LCMS
B1 Me 0 H F 1,99 500/502
B2 Me 0) CH; A 1,99 516/518
B3 Me 0 propargyl A 2,06 538/540
B4 Me 0 benzyl F 2,17 590/592
B5 Me ) 2,2 2-trifloetyl F 2,11 582/584
B6 Me ) CH,CH3 F 2,05 528/530
B7 Me 0O 2-metoxyetyl F 2,02 558/560
BS§ Me O n-butyl F 2,14 556/558
B9 Me O 2-hydroxyetyl F 1,94 544/546
B10 Me 0 thietan-3yl F 2,13 572/574
B11 Me O xyclobutyl F 2,16 554/556
B12 Me O oxetan-3yl F 2,06 556/558
B13 Me @) 3-metyl-but-2-enyl | J 2,04 570,29
B14 Me 0 4-nitro-benzyl J 1,90 637,28
B15 Me O 1,1,1-triflopropan- | J 1,96 598,24
3-yl
B16 Me O 4-flo-benzyl J 2,04 610,27
B17 Me O 1,1,1-triflobutan-4- | J 2,01 612,27
yl
B18 Me O 2-xyanoetyl J 1,80 555,24
B19 Me 0 2,6-diflo-benzyl J 2,04 628,29
B20 Me O xyclopropylmetyl J 1,95 556,3
B21 Me O 2-[1,3]dioxan-2-yl- |J 1,88 616,3
etyl
B22 Me O S-triflometyl-furan- | J 2,07 650,24
2-y
Imetyl
B23 Me O 2,5-dimetyl-2H- J 1,85 611,32
[1,2,3]triazol-4-y
Imetyl
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Hop | R G' |R’ Phuong |RT Quang
chat phép (phut) pho khoi
s0 LCMS
B24 Me 0 xyclobutylmetyl J 2,05 570,29
B25 Me 0O 3-xyanopropyl J 1,82 569,27
B26 Me O tetrahydro-pyran-2- | J 1,96 600,33
ylmetyl
B27 Me O 3-phenyl-propyl J 2,14 620,33
B28 Me 0 but-2-ynyl J 1,92 554,25
B29 Me O xyclohexylmetyl J 2,18 598,34
B30 Me O (propan-2-on J 1,93 587,26
O-metyl-oxim)-1-yl
Bang C: Céac hop chét c6 cong thie (Ic):
s O~
| (Ic)
o)
F,C ~ I H \N —R°
AB\ Nee
o @)
Hop |R A R Phuong RT Quang pho
chat phép (phut) khoi
sO LCMS
C1 3.,4,5-triclo-phenyl CH |etyl F 2,09 562/564/566
C2 3,5-diclo-4-bromo- CH |etyl F 2,09 605/607/609
phenyl
C3 3,5-diclo-4-flo- CH | etyl F 2,04 546/548
phenyl
C4 3,5-triflometyl-4-clo- | CH | etyl F 2,15 630/632
phenyl
C5 3-clo-5-flo-phenyl CH |etyl F 1,99 512/514
Co6 3,5-diclophenyl N 2,2,2- F 2,13 583/585
trifloety
1
C7 3,5-diclophenyl N etyl F 2,03 529/531
C8 3,4,5-triclo-phenyl CH |222- |F 2,18 616/618/620
trifloety
1
C9 3,5-diclo-4-flo- CH |222- |F 2,13 600/602
phenyl trifloety
1
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Bang D: Cac hop chat ¢ cong thire (1d):

O
Hop |R* R’ Phuong phép RT Quang pho
chat LCMS (phut) | khoi
SO
D1 3,5-triclo-phenyl etyl D 2,21 578/580
Bang E: Céac hop chét c6 cong thire (Ie):
(le)
Hop R’ Quang
chat pho khoi
sO
El Me 0 CHj; F 1,98 514/516
E2 Me 0) CH,CH; F 2,06 528/530
Bang F: Céc hop chit c6 cong thire (If):
Hop |R’ Quang
chat pho khoi
SO
F1 Me CH, |CH,; | N- @) F 2,20 590/591
CH,Ph
F2 Me CH, | CH, | N-CH; 0) F 1,80 514/516
F3 Me CH, | C(O) |N- O F 2,02 542/544
CH,CH;
F4 Me CH, | C(O) |N- @) F 2,11 596/598
CH,CF;
F5 Me CH, | O S(O) 0 G 4,07 536
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Hop |[R° [Y |Y [Y Y' |Phuong |RT Quang
chat phéap (phut) pho khoi
sO LCMS
F6 Me CH, | CH, | N-(4- SO, | F 2,02 654/655
metoxy-
: phenyl)
F7 Me CH, |CH, |N-(2,2,2- SO, |F 2,41 630/632
trifloetyl
)
F8 Me CH, | N- S(O) 0] G 4,29 636
COOt
Bu
F9 Me CH, | NH S(O) 0] G 3,88 534
Bang G: Cac hop chit c6 cong thirc (Ig):
Cl
5 B (I9)
®)
Cl Fso H . \N__RQ
N *
o) O
Hop | Hoa hoc lép thé | Hoéa hoc lap thé | R’ Phuong | RT Quang
chat | 6C-5 o C-4° phap (phut) | pho khoi
sO HPLC
Gl (S) (R) etyl H 21,3 -
G2 R) (R) etyl H 19,8 |-
G3 (S) (S) etyl H 21,1 -
G4 (R) (S) etyl H 17,1 -
G5 (S) (R) 222 -|F 2,25 582/584
trifloety
1
G6 (S) (R) 22 - |F 2,09 | 564/566
difloety
1
Bang H: Cac hop chit ¢6 cong thirc (Ih):
3
R O\lN "
R* Az\ 1 O\
Z ﬁ ’ N—R’
A e A
0 O
Hop A Phuong
chit | L R R® R phap ﬂ o | MH
6 » Lcums | PhiY
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Hop

Phuong

chit | T} R* R® |R° phap | T MH*
p N ,
b S Lems | PO
. o~ 1,78 546,31
H1 cr @ CFy | CH,CH; |J
W N 7 J 1,85 530,64
H2 S l_.. /@ CF3 CHQCH3
Cl
2 o J 1,92 567,25
H3 ﬁj CF; | CH,CH;
cl
ey 7 J 1,85 517,24
H4 o | /@ CF3 CHzCH3
cl
. 7 J 1,94 556,27
H5 @A /@ CF; | CH,CHs
ci
Cl
Ng J 1,75 555,26
H6 , CF3 CH>CH;
@ Cl .
o J 2 567,25
H7 P ] /@ CF; CH,CH;
Ng A cl
¢ J 1,82 516,26
Hs Q. /@ CFy | CHyCH
cl
Br 7 J 1,9 594,14
H9 . /@ CF; CHzCHj,
| A
g J 1,97 566,27
H10 Ji) CF; CH,CH;
cl
' J 1,89 564,28
| QI /@ CFs | CHyCH
cl
Br J 1,89 574,19
H12 . /@ CF3 CH2CH3
| o
7 J 1,9 546,23
ms | CI /@ CCIF, | CH,CH;
cl
o~ J 1,95 677,26
H14 ©/ @ CF; | CH,CF;
W N 7 J 1,88 600,28
H15 S I... /@ CF; CH,CF;
cl
N o J 1,95 585,24
H16 /@ CF; | CH,CF;
ci
N ' J 2,02 621,25
H17 S | /@ CF3 CHzCF3

e}
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Hop "%AZ*A‘ 4 3 9 Phuong RT +
chat R R R R phép (pht) MH
sb A LCMS
. [ J 1,95 571,22
H18 G/A © CF; | CH,CF;
cl
Cl
N J 2,03 610,25
H19 _ rj CFs | CHCFs
@ cl
cl J 1,85 609,21
H20 | /@ CF; | CH,CF;
g8 A
¢ J 1,93 569,83
w1 | . /@ CF; | CH,CFs
cl
Br { J 1,99 648,15
H22 . /@ CFs | CHCFs
| A
G J 2,05 620,25
H23 /@ CF; CH,CF3
cl
& J 1,98 618,26
ws | QI /@ CF; | CHyCF;
cl
g J 1,98 628,2
H25 . /@ CF3 CHzCF3
©/. cl
{ J 2 600,22
we | CI. /@ CCIF, | CHyCF;
cl
Béang J: Cac hop chét ¢ cong thirc (Ij):
Ry O~
)
R® /Az\ 1 o ., _
; H»LS—O
AN
AN A4
o)
Chat
dong
Hop W n Phuong | .z -
% RN han . Toc dd
chat | L J. R R | inong | PP | hay | M
56 A 20 lpems | P
doi
quang
o J 1,82 537,23
1" Cr CCIF, | A
Cl
f J 1,88 537,14
P g CCIF, | B
Cl
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Chat
dong
Hop o AL A Phuong I A
chit | T R* R’ ﬁﬁgﬁg phép a‘fmfo MH'
sb hal ~ LCMS
doi
{ S 9 555,13
. J 1: 5 b
* Cl
53 I mji)"' Ch; | A
; 7 ] 195 | 555.15
* Cl
14 g c;@--- CFy |B
" J 182 |555.22
35 Cr CI /@ CF;, |A
E ] 186 | 5552
16 g c. /@ CF; |B
. 7 J 1,91 599,13
N Br
77 Cr C;©-~~ CFs | A
. 1 7 195 599,17
‘. Br b >
78 Cr CJ@--. CF; |B
; 7 ] 1.9 647,07
* I
19 cr C|):j--~ CF, | A
. 7 ] 195 | 647,00
* |
nmo | CIL uj@--- CF; |B
i ] 182 | 565,14
m | I 0[ /@ CF; |A
g J 1,86 565,14
| O /@ CF; |B
Cl
7 J 182 | 539,19
m | QL ]@ CF | A
cl
) 7 ] 186 | 539,16
. F
ne | Q0 cn:©"' CF; |B
o { J 1,75 522,19
J15 1 /@ CF; |A
S .
Cl N
.y { J 1,78 522,19
J16 L /@ CF; |B
S .
Cl :
Br { J 1,82 585,12
17 @’ /@ CF; | A
cl
e g ] 187 | 585,09
118 @’ /@ CF; |B
cl
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Chét
dong
Hop o R A Phuong | s ..
chit | T R? R3 Eﬂgﬁg phép g’ﬁ’mf@’ M
s6 o . LCMS
doi
quang
o J 1,9 557,15
J19 /@ CF; A
cl
¢ J 1,94 557.2
120 /@ CF; B
cl
. o J 1,86 54721
121 @A © CF; | A
See Cl te.
. 7 J 1,92 5472
122 @A /@ CF; |B
te. CI T,
N T J 1,68 546,18
| QL ﬁ:j CF; | A
. cl
Cl
New J 1,72 546,18
e | CIL \ﬁij CF; |B
cl
o J 1,77 507,16
J25 @ /@ CF; |A
cl
o J 1,81 507,15
126 @ /@ CF; |B
cl
17 @/ CF/©,,. CF, A J 1,66 521,26
s @/ ] /@ cF | B J 1,71 520,72
2 J 1,85 589,24
129 ©/ /@ CF; |A
’ CF3
g J 1,89 589,23
130 ©/ /@ CF; |B
) CF;
cF, a J 1,86 575,16
131 g8 Q CF; |A
cl
CF, 't J 1,91 575,15
132 I /@ CF; |B
Cl

Cac vi du sinh hoc
Vi du nay minh hoa dic tinh diét sinh vat gdy hai/con trung cia cac hop chét
c6 cong thue (1).

Cac thtr nghiém dugc thuc hién nhu sau:
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Spodoptera littoralis (Sau an 14 bong Ai cép):

Dia 14 bong dugc dit 1én aga trong dia vi chuén do c6 24 giéng va dugc phun
cac dung dich thir nghiém véi ty 1€ str dung 200ppm. Sau khi lam kho, céc dia 14 dugc
cho phé hoai b%mg 5 4u trung L1. Cdc miu dugc kiém tra ty 1€ chét, tap tinh an, va sy
didu chinh phat trién 3 ngay sau khi xtr Iy (DAT).

Céc hop chét sau day kiém soat Spodoptera littoralis it nhét 80%:

Al, A3, B1, B2, B3, B4, B5, B6, B7, B§, B9, B10, B11, B12, C1, C2, C3, C4,
Cs, C6, C7, D1, El, E2, F1, F2, F3, F4, F5, F6, G1, G3, G5, G6, H1, H2, H3, H5,
He6, H7, H8, H9, H10, H11, H12, H13, H14, H15, H16, H18, H19, H20, H21, H22,
H23, H24, H25, va H26.

Heliothis virescens (Sau duc chdi & cay thudc 13):

Trimg (0-24h tudi) duoc dit trong dia vi chuin do c6 24 giéng lén thirc dn
nhan tao va dugc xir 1y bang cac dung dich thir nghiém véi ty 1€ st dung 200ppm
(ndng do trong giéng 18ppm) bing cach dung pipet. Sau thodi gian 4 bénh 4 ngay, cac
mau duoc kiém tra ty 18 chét cua tring, ty 1¢ chét cta 4u tring, va su diéu chinh phat
trién.

Céc hop chét sau day kiém soat Heliothis virescens it nhat 80%:

Al, A3, B1, B2, B3, B4, B5, B6, B7, B§, B9, B10, B12, C1, C2, C3, C4, C5,
C6, C7, D1, El, E2, F1, F2, F3, F4, F5, F6, G1, G3, G5, G6, H1, H2, H3, HS, He6,
H7, H8, H9, H10, H11, H12, H13, H14, H15, H16, H18, H19, H20, H21, H22, H23,
H24, H25, H26, J10, va J16.

Plutella xylostella (Sau to):

Dia vi chudn do c6 24 giéng (MTP) ¢ thirc dn nhan tao dugc xu ly bang cac
dung dich thtr nghiém véi ty 18 sir dung 200 ppm (ndng do trong giéng 18ppm) béng
cach dung pipet. Sau khi 1am kho, MTP dugc cho pha hoai bang céac du trung L2 (7-
12 mdi giéng). Sau thoi gian u bénh 6 ngay, cdc mau dugc kiém tra ty 1¢ chét cua 4u
tring va sy diéu chinh phat trién.

Céc hop chit sau déy cho it nhit 80% kiém soét ctia Plutella xylostella:

Al, A3, B1, B2, B3, B4, B5, B6, B7, B§, B9, B10, B11, B12, C1, C2, C3, C4,
Cs3, C6, C7, D1, El, E2, F1, F2, F3, F4, F5, F6, G1, G3, G5, G6, H1, HS, H6, H7,
H8, H9, H10, H11, H12, H13, H14, H15, H16, H18, H19, H20, H21, H22, H23, H24,
H25, H26,J1,J10, va J13.
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Diabrotica balteata (Sau hai ré ngo):

Dia vi chudn do c¢6 24 giéng (MTP) c6 thiic &n nhan tao duge xt ly bang céc
dung dich thtr nghi€m véi ty 1€ st dung 200 ppm (ndng db trong giéng 18 ppm) bang
cach dung pipet. Sau khi lam kho, MTP dugc cho pha hoai bang cac 4u trang L2 (6-
10 mbi giéng). Sau thdi gian & bénh 5 ngay, cac mau dugc kiém tra ty 1¢ chét cua au
trung va su didu chinh phat trién.

Céc hop chét sau day kiém soat Diabrotica balteata it nhét 80%:

Al, A3, B2, B3, B4, B5, B6, B7, B8, B9, B10, B11, B12, C1, C2, C3, C4, C5,
C6, C7, D1, El, E2, F1, F2, F3, F4, F5, F6, G1, G3, G5, G6, H1, H5, H6, H7, H3,
H9, H10, H11, H12, H13, H14, H15, H16, H18, H19, H20, H21, H22, H23, H24,
H25, H26, J4, va J20.

Myzus persicae (R€p dao), thir nghiém ngdm qua ré&: Cac ré clia cay gidng dau
Ha lan, dugc cho pha hoai bang gidng rép vimng véi do tudi khac nhau, duge dit truc
tiép vao cac dung dich thir nghiém véi ty 1€ sir dung 12,5ppm. 6 ngay sau khi dua
vao, cac mau dugc kiém tra ty 1€ chét va hiéu qua cu thé dbi véi thuc vat. Cac hop
chit sau day kiém soat Myzus persicae it nhat 80%:

A3, B2, B3, B5, B6, B7, B8, Bl1, B12, C1, C2, C3,C4, C5, C6, C7, D1, El,
E2, G1, G3, G5, G6, H1, H5, H6, H9, H10, H11, H12, H13, H14, H18, H19, H20,
H24, H25, va H26.

Thrips tabaci (Bo tri trén cay thude 14):

Céac dia 14 hoa hudong duong dugc dit trén aga trong dia vi chuin d6 co 24
giéng va duogc phun cic dung dich th nghiém véi ty 1é st dung 200ppm. Sau khi lam
kho, cac dia 14 duge cho pha hoai bang giéng rép vimng & cac do tudi khac nhau. Sau
khoang thoi gian 0 bénh 7 ngay, cidc mau dugc kiém tra ty 1& chét.

Céc hop chét sau day kiém soat Thrips tabaci it nhit 80%:

Al, A3, B2, B3, B4, B5, B6, B7, B8, B9, B10, B11, B12, C1, C2, C3, C4, C5,
Ce, C7, D1, El, E2, F1, F2, F3, F4, F5, G1, G3, G5, G6, H1, H2, H3, HS, H6, H7,
H8, H9, H10, H11, H12, H13, H14, H15, H18, H19, H20, H21, H22, H23, H24, H25,
H26, J3, J6, J8, J10, J19, va J20.

Tetranychus urticae (Nhén hai chdm ¢6 to):

Céc dia 14 d4u trén aga trong cac dia vi chudn do c6 24 giéng dugc phun dung

dich thtr nghiém vo6i ty 1€ st dung 200ppm. Sau khi 1am khd, cac dia la dugc cho pha
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hoai bang gidng nhén & cac do tudi khac nhau. 8 ngay sau do, cac dia dugc kiém tra
ty 1& chét cua trang, ty 1& chét cua 4u trung, va ty 1& chét ciia sdu truéng thanh.

Céc hop chit sau day kiém soét Tetranychus urticae it nhat 80%:

A3, Bl, B2, B3, B4, BS, B6, B7, B8, B9, B10, B11, B12, C1, C2, C3, C4, C5,
Ce, C7, D1, El, E2, F1, F2, F3, F4, F5, F6, G1, G3, G5, G6, H1, H2, HS, H6, H7,
HS8, H9, H10, H11, H12, H13, H14, H15, H18, H19, H20, H21, H22, H23, H24, H25,
va H26.
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YEU CAU BAO HO

1. Hop chét c6 cong thirc (I):
M

trong do:

Al, A%, A% va A* doc 13p v6i nhau la C—H, C—R>, hoic nito;

G'la oxy hodc luu huynh;

L 1a lién két don hodc C,-Cgalkylen;

R' 1a hydro, C;-Cgalkyl, C,-Cgalkylcarbonyl-, C;-Cgalkoxy, C,-Cgalkoxy-C;-
Cgalkyl, hoac C;-Cgalkoxycarbonyl-;

R? 1a hydro, C;-Cghaloalkyl hoic C;-Cgalkyl;

R’ 14 C;-Cghaloalkyl;

R* 14 aryl hodc aryl dugc thé bang mdt dén ba R®, hodc R* 12 heteroxyclyl hodc
heteroxyclyl dugc thé bang mot dén ba R®;

mdi R’ doc 1ap 1a halogen, xyano, nitro, C;-Cgalkyl, Cs-Cgxycloalkyl, C;-
Cghaloalkyl, C,-Cgalkenyl, C,-Cghaloalkenyl, C,-Cgalkynyl, C,-Cghaloalkynyl, C;-
Cgalkoxy, C;-Cghaloalkoxy, C;-Cgalkoxycarbonyl-, hodc hai R’ trén cac nguyén tu
cacbon lién nhau cing tao thanh cdu -CH=CH-CH=CH- hoic cdu -N=CH-——
CH=CH;

mdi R® doc lap la halogen, xyano, nitro, C;-Cgalkyl, C;-Cghaloalkyl, C;-
Csalkoxy, hodc C,-Cg-haloalkoxy;

Y'1a CR'R®, Y*12 0, Y° 1a N-R® va Y* 1a C=0;

mdi R” va R® doc 1ap 1a hydro, halogen, C;-Cgalkyl, hodc C;-Cghaloalkyl;

mdi R’ doc lap la hydro, xyano, xyano-C;-Cg alkyl, C;-Cg alkyl, C;-Cg
haloalkyl, Cs;-Cgxycloalkyl, C;-Cgxycloalkyl khi mt nguyén tir cacbon dugc thay thé
béng 0, S, S(O) hodc SO,, hodc C;-Cg xycloalkyl-C-Cg alkyl, C5-Cg xycloalkyl-C;-
Cg alkyl khi mdt nguyén t& cacbon trong nhom xycloalkyl dugc thay thé bang O, S,
S(O) hodac SO,, hodc C;-Cgxycloalkyl-Ci-Cghaloalkyl, C;-Cg .hydroxyalkyl, C-Cy
alkoxy-C;-Cg alkyl, C,-Cgalkenyl, C,-Cg haloalkenyl, C,-Cg alkynyl, C,-
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Cghaloalkynyl, phenyl, phenyl dugc thé bang mot dén ba R, phenyl-C;-Cjalkyl,
phenyl-C;-C,alkyl trong do gbc phenyl duge thé bang mot dén ba R', heteroaryl-C,-
Cgalkyl c6 5 dén 6 canh hoidc heteroaryl-C;-Cjalkyl c6 5 dén 6 canh, trong do6 géc
heteroaryl dwoc thé bang mot dén ba R'°, hogic C,-Cy alkyl-(C;-Cy alkyl-O—N=)C-
CH,-;

mdi R!° doc 1ap 1a halogen, xyano, nitro, C;-Cg alkyl, C;-Cg haloalkyl, C;-Cs
alkoxy, hoac C;-Cg haloalkoxy;

hodc mudi hoac N-oxit cia chung.

2. Hop chét theo diém 1, trong d6 hop chit nay 1a hop chat c6 cong thirc (Ia.E):

(a.E)

3. Hop cht theo diém 1, trong do R’ 1a hydro, xyano-C,-Cgalkyl, C;-Csalkyl, Cs-
Cgxycloalkyl, C3-Cgxycloalkyl khi mot nguyén tir cacbon trong nhoém xycloalkyl
dugc thay thé béng 0, S, S(O) hodc SO,, hoic Ci-Cghaloalkyl, C;-Cghydroxyalkyl,
C,-Cgsalkenyl, C,-Cgalkynyl, phenyl-C;-Cyalkyl hodc phenyl-C;-Cjalkyl trong do géc
phenyl duoc thé bang mot dén ba R', heteroaryl-C;-C,alkyl ¢6 5 dén 6 canh hoic
heteroaryl-C;-Cjalkyl ¢6 5 dén 6 canh trong dé gbc heteroaryl dugc thé bang mot dén
ba R', va trong d6 heteroaryl 1a pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl,
pyrazolyl, furanyl, thiophenyl, oxazolyl, isoxazolyl hodc thiazolyl.

4. Phuong phap chdng lai va/hoic kiém soat sinh vat gdy hai 1a dong vat khong
xuong séng bao gdm viéc sir dung cho sinh vat gy hai nay, cho noi & cta sinh vat
gdy hai nay, hodc cho thuc vt dé& bi tAn cong boi sinh vt gdy hai nay mot lugng co
hiéu qua diét sinh vat gy hai cua hop chét c6 cong thire (I) nhu dugce xac dinh theo
diém 1, trong d6 phuong phdp nay khong phai la phuong phip diu tri bénh cho

nguoi hodc dong vat.
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5. Ché pham chira mot lugng c6 hiéu qua diét sinh vat gay hai cia hop chét c6 cong
thire (I) nhu dugc x4c dinh theo didm 1 va tuy y chira thanh phan hoat tinh diét sinh

vét gy hai b sung.

6. San pham két hop chira mét lwong c6 hiéu qua diét sinh vat gy hai ctia thanh phan
A va mot lugng c6 hi€u qua diét sinh vét gdy hai cia thanh phén B, trong d6 thanh
phédn A 1 hop chét c¢6 cong thire (I) nhu duge xé4c dinh theo diém 1, va hop chat B 1a
imidacloprid, enrofloxaxin, praziquantel, pyrantel embonat, febantel, penethamat,
moloxicam, xefalexin, kanamyxin, pimobendan, clenbuterol, fipronil, ivermectin,
omeprazol, tiamulin, benazepril, milbemyxin, Xyromazin, thiametoxam, pyriprol,
deltamethrin, xefquinom, florfenicol, buserelin, xefovexin, tulathromyxin, xeftiour,
selamectin, carprofen, metaflumizon, moxidectin, metopren (bao gém S-metopren),
closulon, pyrantel, amitraz, triclabendazol, avermectin, abamectin, emamectin,
eprinomectin, doramectin, selamectin, nemadectin, albendazol, cambendazol,
fenbendazol, flubendazol, mebendazol, oxfendazol, oxibendazol, parbendazol,
tetramisol, levamisol, pyrantel pamoat, oxantel, morantel, triclabendazol, epsiprantel,

fipronil, lufenuron, ecdyson hodc tebufenozit.

7. Hop chét theo diém 1, trong d6 A' 1a C-R®, A% 1a C-H, A’ 1a C-H, A* 1a C-H.
8. Hop chat theo diém 1, trong d6 R’ 1a clodiflometyl hodc triﬂometyl.

9. Hop chét theo diém 1, trong d6 R* 1a phenyl dugc thé bang mot dén ba RS,

10. Hop chét theo diém 1, trong do R° 1a bromo, clo, flo, xyclopropyl, vinyl, hodc
metyl.

11. Hop chét theo diém 1, trong do mdi R® doc lap 1a clo, flo, xyano, nitro, metyl,

etyl, triflometyl, metoxy, hodc triflometoxy.

12. Hop chét theo diém 1, trong d6 R’ 1a hydro, C;-Cjalkyl, C5-Cexyclo alkyl, C;-
Cshalo alkyl, C;-C;hydroxyalkyl, C;-Csalkoxy-C-Cjalkyl, phenyl-CH,-alkyl- hodc
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phenyl-CH,- trong do6 gbc phenyl dugc thé bang mot dén ba R, furanyl hoac furanyl
dugc thé bing mot dén ba R, thietanyl, oxetanyl, oxo-thietanyl, hodc dioxo-

thietanyl.

13. Hop chét theo diém 1, trong d6 R’ 1a metyl, etyl, xyclopropyl, xyclobutyl,
oxetanyl, thietanyl, trifloetyl, difloetyl, alyl, propargyl, xyanometyl, benzyl, benzyl
duge thé bing mot dén ba R'°, hodc pyridin-metyl- hozc pyridin-metyl-dugc thé bang

mét dén ba R
14. Hop chét theo diém 1, trong d6 R’ 14 etyl hoic trifloetyl.

15. Hop chét theo diém 2, trong do:

A'laC-R’, A’1aC-H, A’ 1a C-H, A*1a C-H;

R’ 1a clodiflometyl hodc triflometyl;

R* 1a phenyl duoc thé bing mot dén ba R,

R’ 1a bromo, clo, flo, xyclopropyl, vinyl, hodc metyl;

mdi R® doc ap 1a clo, flo, xyano, nitro, metyl, etyl, triflometyl, metoxy, hodc
triflometoxy; va

R’ 14 etyl hodc trifloetyl.
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