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(57) Sang ché dé cap dén cac hop chat c6 cong thirc (1),
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G
trong d6 R!, R%, R3, R* va G la nhu dugc xac dinh & day. Sang ché con dé cap dén cac ché
pham ma chtra hop chat c6 cong thue (1), ché pham nay dé sir dung dé kiém soat co6 da, cu
thé 1a & mua vu cua cac cay hiru dung va phuong phap ki€m soat co dai.
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Linh vye ky thuat dwgce dé cap

Sang ché d& cap dén cac hop chét diét cé xyclohexandion, quy trinh diéu ché
chung, cac ché phdm diét c6 ma chita cac hop chit nay, hop chét nay dé kiém soat c6

dai va phuong phap kiém soét co dai.
Tinh trang k§y thuit cia sang ché

Céc hop chit dion vong diét ¢6 duoc thé bdi phenyl ma c6 nhém thé chua alkynyl
dugc boc 10, vi dy, trong Cong bd don qude té sé W02014/096289, W02014/191534
va WO2015/197468. Sang ché dé cap dén cac dan xudt xyclohexandion diét c6 mdi co

céc tinh chat dugc cai thién.
Ban chit k§ thuit ciia sing ché

Do d6, sang ché dé xuét hop chat c6 cong thuc (1)

0 R’

trong do
R! la metyl;

R? 1a metyl hodc metoxy;

R3 1a metyl ho#ic metoxy;

R* dugc chon tir nhém bao gom -S(0)aC1-Csalkyl, -S(0)nC1-Cshaloalkyl, -S(O)a-
(CH2)n-C3-Cexycloalkyl, -S(0),C(R'RRB, -C(O)H, -C(O)-(CHz)n-C3-Cexycloalkyl,
-C(O)C(R!MRZR1, -C(O)C,-Caalkenyl, -C(O)(CR°R!%)CN, -
C(O)(CRRI")(CRPR!)CN, -C(O)CH2C(0)-Ci-Cealkyl, - C(O)CH,OC(0)-Ci-Coalkyl,
C(0)OCi-Cgalkyl, -C(O)OC-Cghaloalkyl, -C(O)(R°R!?),S(0)nCi-Cealkyl, -C(O)Ci-

_2-
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CsalkoxyC-Csalkyl, -C(O)C1-CsalkoxyCa-Csalkenyl, -C(O)C1-CsalkoxyC,-Csalkynyl,
-C(0)C1-CsalkoxyCi-Cshaloalkyl, -C(O)Ci-CsalkoxyCs-Cexycloalkyl, -C(O)OCi-
CsalkoxyCi-Csalkyl, -C(0)Ci-CsalkoxyCi-CsalkoxyCi-Csalkyl, -C(O)(CH2).NRRS, -
C(0)-(CH2)a-NR’C(O)R®, -C(0)~(CHz)s-O-N=CR°R’, -CN, -(CHz),—phenyl, -C(O)-
(CHz)a-phenyl, -S(O)n-(CHz)n-phenyl, -heteroxyclyl, -C(O)-(CHz)n-heteroxyclyl, -
C(0)(CH2)nO-(CHy)n-heteroxyclyl, -S(O)u-(CHa)s-heteroxyclyl, trong doé moi
heteroxyclyl 13 heteroxyclyl ¢6 5 hodic 6 canh ma c6 thé 1a thom, no hoic no mot phan
va cé thé chtra tir 1 dén 4 nguyén t khac loai, mdi nguyén ttr doc lap dugce chon tir nhdm
bao gdm oxy, nito va luu huynh, va trong d6 cic nhém heteroxyclyl hodc phenyl nay
tuy y duoc thé bang mot, hai hodc ba nhém thé doc 1ap duoc chon tir nhém bao gdm Ci-
Csalkyl, Ci-Cshaloalkyl, Ci-Csalkoxy, C2-Csalkenyl, C2-Csalkynyl, halogen, xyano va

nitro;

R’ dugc chon tir nhém bao gdm hydro va Ci-Cs alkyl;

R® dugc chon tir nhém bao gém hydro, Ci-Cealkyl, C2-Csalkenyl, Co-Csalkynyl,
C1-Cehaloalkyl, hydroxyl-, Ci-Csalkoxy, C3-Csxycloalkyl, -Ci-CsalkoxyCi-Cealkyl, -
C1-CsalkoxyCi-Cehaloalkyl, -(CR°R!%)C;-Cshaloalkyl, -(CR°R!?)C(O)NRR?, phenyl, -
pyridyl, trong d6 phenyl va pyridyl tiy ¥ dugc thé bing mot, hai hoic ba nhém thé doc
1ap duoc chon tir nhém bao gém Ci-C3 alkyl, Ci-Cs haloalkyl, C;-Cs alkoxy, C2-Cs
alkenyl, C,-Cs alkynyl, halogen, xyano va nitro; hodc

R’ va R® cuing nhau tao thanh ~-CH>CH,OCH2CHa-; va

R” duoc chon tir nhém bao gém hydro va Ci-Cs alkyl;

R8 dugc chon tir nhém bao gdm hydro, Ci-Cs alkyl, Ci1-Cs alkoxy, C3-Cs
xycloalkyl, phenyl, -pyridyl, trong d6 phenyl va pyridyl tiy y dugc thé bang mot, hai
hodc ba nhém thé doc 14p duge chon tir nhém bao gbdm Ci-Cs alkyl, C1-Cs haloalkyl,
C1-C3 alkoxy, C2-C3 alkenyl, C2-C3 alkynyl, halogen, xyano va nitro;

R’ 1a hydro hodc metyl;

R!% 13 hydro hodc metyl; hodc

R’ va R!° cling nhau tao thanh —~CH,CHy-; va

R! 13 hydro hodc metyl;

R!2 duge chon tir nhém bao gém hydro, C1-Cs alkyl, hydroxyl va Ci-Cs alkoxy-;
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R!3 duge chon tir nhém bao gdm hydro, Ci-Cs alkyl, hydroxyl va C;-Cs alkoxy;
hoac

R!? va R cting nhau tao thanh —CHz-X-CH»-; va

X dugc chon tir nhém bao gdm O, S va N-R'%;

R duge chon tir nhém bao gém hydro, C1-Cs alkyl va C1-Cs alkoxy-;

nla0, 1 hoac 2;

G duoc chon tir nhém bao gdm hydro, -(CHz)n-R?, -C(0)-R?, -C(0)-(CRR%),-O-
R, -C(O)-(CR°RY)4-S-R?, -C(O)NR?R?, -S(0)2-R? va Ci-Csalkoxy-Ci-Csalkyl-;

R* doc 18p dugc chon tir nhém bao gém hydro, C1-Csalkyl, C1-Cshaloalkyl, Ca-
Csalkenyl, C2-Csalkynyl, Cs-Cexycloalkyl, heteroxyclyl va phenyl, trong d6 cac nhom
heteroxyclyl va phenyl nay tiiy ¥ dwoc thé bing mot, hai hodc ba nhém thé doc 1ap dugc
chon tir nhém bao gdm Ci-Csalkyl, Ci-Cshaloalkyl, Ci-Csalkoxy, Ca-Csalkenyl, Ca-
Csalkynyl, halogen, xyano va nitro;

R dugc chon tir nhém bao gdm Ci-Csalkyl, C1-Cshaloalkyl, C2-Csalkenyl, Ca-
Csalkynyl, C3-Cg xycloalkyl, heteroxyclyl va phenyl trong d6 cdc nhdém heteroxyclyl va
phenyl nay tiy ¥ duoc thé bing mot, hai hodc ba nhém thé doc 18p dugce chon tir nhém
bao gbébm Ci-Csalkyl, Ci-Cshaloalkyl, Ci-Csalkoxy, C»-Csalkenyl, Ci-Csalkynyl,
halogen, Xyano va nitro;

R° 14 hydro hodc Ci-Cs alkyl; va

R¢ 14 hydro hodc Ci-Cs alkyl,

hodic mudi nong dung ctia chiing.

M té chi tiét sang ché

Céc nhém alkyl (vi dy, Ci-Cealkyl) bao gf”)m, vi du, metyl (Me, CH3), etyl (Et,
C2Hs), n-propyl (n-Pr), isopropyl (i-Pr), n-butyl (n-Bu), isobutyl (i-Bu), sec-butyl (s-Bu)
va tert-butyl (z-Bu).

Céc gbe alkenyl va alkynyl c¢6 thé & dang mach thing hodc mach nhénh, va céc
gbe alkenyl, khi thich hop, ¢ thé 1a thude cdu hinh (E) hodc (Z). Vi du 1a vinyl, alyl va
propargyl. Cac gdc alkenyl va alkynyl ¢6 thé ¢6 mot hodc nhidu lién két d6i va/hodc lign

két ba & dang két hop bat k.
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Halogen (ho#c halo) bao ham flo, clo, brom hogc iot. C4c thudt ngft nay cling ap
dung tuong tng cho halogen trong ngtt canh cta cdc dinh nghia khéc, ching han nhu

haloalky]l.

Céac nhom haloalkyl (vi du, Ci-Cehaloalkyl) 1a, vi dy, flometyl, diflometyl,
triflometyl, clometyl, diclometyl, triclometyl, 2,2,2-trifloetyl, 2-floetyl, 2-cloetyl,
pentafloetyl, 1,1-diflo-2,2,2-tricloetyl, 2,2,3,3-tetrafloetyl va 2,2,2-tricloetyl, heptaflo-
n-propyl va perflo-n-hexyl.

Cac nhom alkoxy (vi dy, Ci-Csalkoxy-) 13, vi dy, metoxy, etoxy, propoxy,
isopropoxy, n-butoxy, isobutoxy, sec-butoxy hodc tert-butoxy, t6t hon 13 metoxy va

etoxy.

C4c nhém alkoxyalkyl (vi dy, Ci1-Csalkoxy-Ci-Csalkyl-) bao gdm, vi du,
metoxymetyl, metoxyetyl, etoxymetyl, etoxyetyl, n-propoxymetyl, n-propoxyetyl,

isopropoxymetyl hodc isopropoxyetyl.

Céac nhom xycloalkyl (vi dy, Cs-Cexycloalkyl-) bao gbm, vi du xyclopropyl(c-
propyl, c-Pr), xyclobutyl(c-butyl, ¢-Bu), xyclopentyl (c-pentyl) va xyclohexyl(c-hexyl)

va 6 thé duoc thé hoic khong duoc thé nhu dugc chi ra.

C1-Cealkyl-S- (alkylthio) 13, vi du nhu, metylthio, etylthio, propylthio,
isopropylthio, n-butylthio, isobutylthio, sec-butylthio hodc tert-butylthio, t5t hon la
metylthio hodc etylthio.

C1-Cealkyl-S(O)- (alkylsulfinyl) 13, vi du nhu, metylsulfinyl, etylsulfinyl,
propylsulfinyl, isopropylsulfinyl, n-butylsulfinyl, isobutylsulfinyl, sec-butylsulfinyl
hoic tert-butylsulfinyl, t6t hon 1a metylsulfinyl hodc etylsulfinyl.

C1-Cealkyl-S(O)- (alkylsulfonyl) la, vi du nhu, metylsulfonyl, etylsulfonyl,
propylsulfonyl, isopropylsulfonyl, n-butylsulfonyl, isobutylsulfonyl, sec-butylsulfonyl
hoic tert-butylsulfonyl, t6t hon 1a metylsulfonyl hodc etylsulfonyl.

Heteroxyclyl 13 heteroxyclyl cé 5 hodc 6 canh ma ¢6 thé 1 thom, no hozc no mot
phin va c6 thé chira tir 1 dén 4 nguyén ti khac loai, mdi nguyén tir doc lap duoc chon
tir nhém bao gdm oxy, nito va luu huynh.

Séang ché cling dé cap dén cac mudi ndng dung clia cac hop chét c6 cong thirc (I).

Céac muodi ndy bao gdm cac mudi la ¢ thé tao thanh véi amin, cc bazo kim loai kiém
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va kim loai kiém thd hosc cic bazo amoni bac bbn. Trong s cac hydroxit kim loai kiém
va kim loai kidm thd & cac dang mudi, dic biét luu y 12 cac hydroxit cta lithi, natri, kali,
magie va canxi, nhung ddc biét la cdc hydroxit cuia natri va kali. Cac Hop chét c6 cong
thire (I) theo sang ché ciing bao gdm cac hydrat ma c6 thé dugc tao thanh trong qué trinh

tao thanh mudi.

Céc vi du v& cac amin thich hop dé tao thanh mudi amoni bao gdm amoniac cling
nhu cac Ci-Cisalkylamin, cac Ci-Cshydroxyalkylamin va cac Cz-Caalkoxyalkylamin
bac mdt, bac hai va bac ba, vi du metylamin, etylamin, n-propylamin, isopropylamin,
bbn dbng phan butylamin, n-amylamin, isoamylamin, hexylamin, heptylamin,
octylamin, nonylamin, dexylamin, pentadexylamin, hexadexylamin, heptadexylamin,
octadexylamin, metyletylamin, metylisopropylamin, metylhexylamin, metylnonylamin,
metylpentadexylamin, metyloctadexylamin, etylbutylamin, etylheptylamin,
etyloctylamin, hexylheptylamin, hexyloctylamin, dimetylamin, dietylamin, di-n-
propylamin, diisopropylamin, di-n-butylamin, di-n-amylamin, diisoamylamin,
dihexylamin, diheptylamin, dioctylamin, etanolamin, n-propanolamin, isopropanolamin,
N,N-dietanolamin, N-etylpropanolamin, N-butyletanolamin, allylamin, r-but-2-
enylamin, n-pent-2-enylamin, 2,3-dimetylbut-2-enylamin, dibut-2-enylamin, n-hex-2-
enylamin, propylendiamin, trimetylamin, trietylamin, tri-n-propylamin,
triisopropylamin, tri-n-butylamin, triisobutylamin, tri-sec-butylamin, tri-n-amylamin,
metoxyetylamin va etoxyetylamin; cic amin di vong, vi du pyridin, quinolin, isoquinolin,
morpholin, piperidin, pyrrolidin, indolin, quinuclidin va azepin; céc arylamin bac mot,
vi du anilin, metoxyanilin, etoxyanilin, o-, m- va p-toluidin, phenylendiamin, benzidin,
naphtylamin va o-, m- va p-cloanilin; nhung dic biét 1a trietylamin, isopropylamin va

diisopropylamin.
Theo mot phuong 4n, sing ché d& xudt hop chét c6 cong thic (I) trong do:
R! ]a metyl;

R? 1a metyl hodc metoxy;

R3 12 metyl hodc metoxy;
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R* duge chon tir nhém bao gdm -S(0)xCi-Cealkyl, -S(0)nCi-Cshaloalkyl, -S(O)n-
(CHa)n-C3-Cexycloalkyl, -S(0).C(R'RMRY, -C(O)H, -C(0)-(CHz2)n-C3-Cexycloalkyl,
-C(O)C(R!HRIZR3, -C(0)C2-Csalkenyl, -C(O)(CR’R)CN, -C(0)OCi-Cealkyl, -
C(0)0C;-Cghaloalkyl, -C(O)(CH2):S(0)sCi1-Csalkyl, -C(O)Ci-CsalkoxyCi-Cealkyl, -
C(O)NRRS, -C(0)-(CH2)a-NR’C(O)R?, -CN, -(CHz):—phenyl, -C(O)-(CHz)s-phenyl, -
S(O)u-(CHa)n-phenyl,  -heteroxyclyl, -C(O)-(CHz)r-heteroxyclyl, -S(O)n-(CH2)n-
heteroxyclyl, trong d6 mdi heteroxyclyl 12 heteroxyclyl ¢6 5 hodc 6 canh ma c6 thé 13
thom, no hodc no mot phén va c6 thé chira tir 1 dén 4 nguyén tir khéc loai, mdi nguyén
t doc 1ap dugce chon tir nhém bao gém 0Xy, nito va luu huynh, va trong dé cac nhém
heteroxyclyl hodc phenyl nay tuy y dugc thé bang mot, hai hodc ba nhom thé doc lap
duoc chon tir nhom bao gdm Ci-Csalkyl, C1-Cshaloalkyl, C1-Csalkoxy, C2-Csalkenyl,

C,-Csalkynyl, halogen, xyano va nitro;
R’ dugc chon tir nhém bao gdm hydro va Ci-Cs alkyl;

R® duoc chon tir nhém bao gém hydro, Ci-Csalkyl, Ci-Csalkoxy, Cs-
Cexycloalkyl, phenyl, -pyridyl, trong d6 phenyl va pyridyl tuy y duoc thé bang mot, hai
hoéc‘ ba nhém thé doc 1ap duoc chon tir nhém bao gdm Ci-C; alkyl, C1-C3 haloalkyl,
C1-C; alkoxy, C2-Cs alkenyl, C2-Cs alkynyl, halogen, Xyano va nitro; hodc

R’ va R® cung nhau tao thanh ~CH2CH,OCH2CHa-; va
R’ dugc chon tir nhém bao gdm hydro va Ci-Cs alkyl;

R® dugc chon tr nhém bao gdm hydro, Ci-Cs alkyl, Ci-Cs alkoxy, Cs-Cs
xycloalkyl, phenyl, -pyridyl, trong dé phenyl va pyridyl tuy y duge thé bang mot, hai
hogc ba nhém thé doc 14p dugc chon tir nhém bao gém C1-C; alkyl, Ci-Cs haloalkyl,
C1-C; alkoxy, C2-Cs alkenyl, C2-Cs alkynyl, halogen, Xyano va nitro;

R’ 1a hydro hodc metyl;

R!% 13 hydro hodc metyl; hodc

R? va R'? ciing nhau tao thanh ~-CH>CHa-; va
R!!' 1a hydro hodc metyl;

R!?2 va R" cung nhau tao thanh —CHz-X-CHa-;

X duge chon tir nhém bao gdm O, S va N-R'4;
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R4 dwoc chon tir nhém bao gdm hydro, C1-Cs alkyl va Ci-Cs alkoxy-;
nla0, 1 hodc 2;

G duoc chon tr nhdm bao gdm hydro, -(CH2)n-R?, -C(O)-R?, -C(0)~(CR°RY),-O-
RP, -C(O)NR?R?, -S(0)2-R? va Ci-Cgalkoxy-Ci-Csalkyl-;

R? doc 1ap dugc chon tir nhdém bao gdm hydro, C1-Csalkyl, Ci-Cshaloalkyl, C-
Csalkenyl, C2-Csalkynyl, C3-Cexycloalkyl, heteroxyclyl va phenyl, trong d6 cidc nhoém
heteroxyclyl va phenyl ndy tuy y dugc thé bang mot, hai hogc ba nhém thé doc 1ap duoc
chon tr nhém bao gdm Ci-Csalkyl, Ci-Cshaloalkyl, Ci-Csalkoxy, C»-Csalkenyl, Ca-

Csalkynyl, halogen, Xyano va nitro;

R® dugc chon tir nhém bao gém C1-Csalkyl, Ci-Cshaloalkyl, Ca-Csalkenyl, Co-
Csalkynyl, C3-Cs xycloalkyl, heteroxyclyl va phenyl trong d6 cac nhom heteroxyclyl va
phenyl nay tiry ¥ duoc thé bang mot, hai hogc ba nhém thé doc lap dugce chon tir nhom
bao gbm Ci-Csalkyl, Ci-Cshaloalkyl, Ci-Csalkoxy, C»-Csalkenyl, Ci-Csalkynyl,

halogen, xyano va nitro;
R® 1a hydro hodc Ci-Cs alkyl; va
R¢1a hydro hodc Ci-Cs alkyl;
hodc mudi néng dung cia chiing.
Theo mot phuong 4n clia sang ché, R? 1a metyl.
Theo mot phuong 4n cta séang ché, R? 1 metyl.
Theo phuong 4n khac ca sang ché, R? 1a metoxy.
Theo mot phuong 4n cia sang ché, R? 1a metyl va R3 1 metyl.
Theo mét phuong 4n ctia sang ché, R? 1a metyl va R? 1a metoxy.
Theo mot phuong 4n ciia sang ché, R? 1a metoxy va R? 1a metoxy.

Theo mdt phuong an cua sang ché, R* 13 -S(0)sCi-Coalkyl, dic biét la —
S(O)ometyl hodc —S(O)zetyl

Theo phuong 4n khac, R*1a -S(0)aC1-Céhaloalkyl, vi du -S(O)2clometyl.

Theo phuong 4n khac, R*12 -S(O)u-(CHz)n-C3-Cexycloalkyl, vi du -S(0)2-(CHz)-
c-propyl.
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Theo phurong 4n khéc cua sang ché, R* 13 -C(0)OC;-Cealkyl, dic biét 1a -C(O)-
O-metyl.

Theo phuong 4n khéc ciia sang ché, R* 1a -S(O}CRMRMR" hogc -
C(O)C(R'MRZR ' trong d6 R!! 1a hydro hoc metyl va R"?R" cling nhau 1a -CH2OCH,-
(oxetan-3-yl).

Theo phuong an khéc cua sang ché, R* 13 -C(0)-(CH,)a-C3-Csxycloalkyl, vi du -
C(0)-c-propyl hodc -C(0)-(CHz)-c-propyl.

Theo phuong 4n khac ctia séng ché, R* 14 -C(O)(CR’R!®)CN, vi du -C(O)CH2CN,
_C(O)CH(CH3)CN hoiic -C(O)C(CH3)2CN.

Theo phuong 4n khdc cua sang ché, R* 13 -C(O)(CH2)aS(0)aC1-Csalkyl, vi du -
C(O)CH2S(O)2metyl.

Theo phuong 4n khdc cua sang ché, R* 13 -C(0)C1-CsalkoxyCi-Cealkyl, vi du -
C(O)CH,CH»-0-CH3 hoac-C(O)CH(CHs)-O-CHs.

Theo phuong én khéc cla sang ché, R* 1a -C(0)C-CsalkoxyCi-Cshaloalkyl, vi
du -C(O)CH,-O-CHF? hodc -C(O)CH,-O-CFs.

Theo phuong 4n khéc cta sang ché, R*1a -C(O)NR°R®, dac biét 1a trong d6 R° 14
hydro va R® 14 Ci-Cs alkyl, vi du #-butyl.

Theo phuong 4n khac ctia séng ché, R*1a -C(0)-(CH2)»-NR’C(O)R?, vi du -C(O)-
(CH,)-NR'C(O)R® hoiic -C(O)NR'C(O)R?, vi dy -C(O)NHC(O)-t-butyl.

Theo phuong an khéc cia sang ché, R* dugc chon tir nhém bao gébm —phenyl, -
C(0O)-phenyl, -S(O)sphenyl trong do6 mdi phenyl tly y duge thé nhu dugc xé4c dinh trude
do.

Theo phuong an khéc cua sang ché, R* 13 heteroxyclyl, -C(O)-heteroxyclyl hoac
-S(O)n-heteroxyclyl. Theo phuong 4n khac, mdi heteroxyclyl néu trén 13 heteroxyclyl
thom (ttc 12 heteroaryl), t6t hon nita 1 duge chon tir nhém bao gbm furanyl, pyrrolyl,
thiophenyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, pyranyl, pyridyl,
pyrazinyl, pyrimidinyl, pyridazinyl, va triazolyl, t6t hon nita 12 duge chon tir nhém bao
gbm pyridyl, pyridazinyl, pyrimidinyl va pyrazinyl, mdi loai trong s6 chiing tly y dugc
thé nhu duoc x4c dinh truée do. Theo phuong 4n khic, mdi heteroxyclyl da néu l1a

heteroxyclyl no mét phan, tét hon nita 1a duge chon tir nhém bao gbdm imidazolinyl,

-0
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isoxazolinyl va thiazolinyl, mdi loai trong s6 ching ty ¥ duoc thé nhu dugc xac dinh
truée d6. Theo phuong 4n khac, mdi heteroxyclyl néu trén 12 heteroxyclyl no, t6t hon
nita 12 duoc chon tir nhém bao gdbm morpholinyl, tetrahydrofuryl va tetrahydropyranyl,

mdi loai trong sb ching tiy v dwoc thé nhu duogc x4c dinh trudce do.

Theo mot phuong an cua sang ché, G dugc chon tir nhém bao gdm hydro, Ci-
Csalkyl (vi du, metyl, etyl, n-propyl, i-propyl, n-butyl, t-butyl, -C2-Csalkenyl (vi du,
vinyl), Cs-Csalkynyl (vi du, propargyl), -C(O)C;-Csalkyl (t5t hon nita 1a -C(O)Ci-
Cealkyl, vi du, -C(O)i-propyl va -C(O)z-butyl) va -C(O)-O-C;-Csalkyl (t6t hon nira la -
C(0)-0-Ci-Cealkyl, vi dy, -C(0)-O-metyl). Theo phuong an duogc uu tién, G 1a hydro.

Tuy thudc vao ban chét clia cdc nhom thé, cac hgp chat ¢ cong thire (I) ¢6 thé &
céc dang dong phan khac nhau. Khi G 1a hydro, vi du, cac hop chét c6 cong thie (I) ¢6

thé tdn tai & cac dang ddng phan hd bién khéc nhau.

Sang ché bao gdm tt ca cic chit dong phan va chét hd bién va hon hop cla
ching & tht ca cac ti 1. Twong tu, khi cac nhom thé chira lién két doi, cdc dong phan cis
va trans c6 thé ton tai. Cac dong phéan nay, cling vay, 1a nam trong pham vi céc hop chét
¢6 cong thire (I) duge yéu cau bao ho. Cac hop chét ¢6 cong thuc (I) co thé chira cac
tAm bat déi xtmg va c6 thé co6 mit & dang dbng phan dbi quang don 18, cac cip dong
phan d6i quang & ti 1¢ bét ky hoic, trong do nhiéu hon mot tim bit dbi xing c6 mit,
chira cac ddng phan khong dbi quang & tht ca cac ti 16 c6 thé c6. Thong thuong, mot
trong s céc chit ddng phan ddi quang co hoat tinh sinh hoc duge téng cudng so vdi cac

kha nang khéc.

Cac hop chit co cong thirc (I) theo séng ché c6 thé duge str dung chinh chiing
lam thudc diét co, nhung chung thudng duoc bao ché thanh cac hop chét diét co bang
cach str dung chét phu tro bao ché, nhu chét mang, dung mdi va chét hoat dong bé mit
(SFA). Do do, sang ché con dé xuét ché phdm diét ¢o chira hop chat diét co theo diém
bat ky mot trong sb cc diém néu trén va chat phu trg bao ché nong dung. Ché phdm nay
c6 thé & dang chét c¢6 dic ma duoc pha lodng trude khi st dung, mac du ché pham sin
dung ciing c6 thé duoc tao ra. Dich pha loang cubi ciing thudong dugce tao ra voi nude,
nhung c6 thé duoc tao ra véi, vi du, phén bon long, vi chat dinh dudng, sinh vat, dau

hodc dung méi thay thé cho nudce, hodc bd sung thém cung véi nude.
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Ché phim diét c6 thuong chia tir 0,1 dén 99 % theo khéi luong, cu thé 1a tir 0,1
dén 95 % theo khéi lugng, hop chit c6 cong thirc (I) va tir 1 dén 99,9 % theo khdi luong
ctia chét phu tro bao ché ma tét hon 12 bao gdm tir 0 dén 25 % theo khéi luong chét c6

hoat tinh bé mit.

Céc ché phém ¢6 thé duoc chon tir nhiéu loai bao ché, nhidu loai trong sd d6 da
biét tir tai lidu Manual on Development and Use of FAO Specifications for Plant
Protection Products, An ban 1an th 5, 1999. Céc ché phém nay bao gém bot réc duge
(DP), bot hoa tan duge (SP), hat hoa tan trong nudce (SG), hat phén tan duogc trong nudce
(WG), bot thim uét dugc (WP), hat (GR) (giai phéng chdm hogc nhanh), chit ¢ tan
duoc (SL), chét 1ong tron 1an dugce trong diu (OL), chét long thé tich cyuc thdp (UL),
chit ¢6 nhil héa duge (EC), chat ¢6 phan tin duge (DC), nhil twong (ca dau trong nudéce
(EW) va nuéc trong diu (EO)), vi nhil twong (ME), huyén pht déc (SC), sol khi, huyén
phu vién nang (CS) va ché phim xu ly hat. Loai ché phdm dugc chon trong vi du bét ky
tuy thudc vao muc dich cu thé duoc du tinh va céc tinh chét vét 1y, héa hoc va sinh hoc

ctia hop chét c¢6 cong thire (I).

Bot réc duge (DP) c6 thé dugce diéu ché bing cach tron hop chét c¢6 cong thirc (1)
v&i mot hodc nhidu cht pha loang dang rin (vi dy, dét sét ty nhién, cao lanh, pyrophylit,
bentonit, nhdm oxit, montmorillonit, dét tao cat, da phén, d4t diatomit, canxi photphat,
canxi va magie cacbonat, luu huynh, d4 voi, bot nghién, bot talc va cac chit mang rén

v co va hitu co khéc) va nghién co hoc hdn hgp nay thanh bot min.

Bot tan duge (SP) c6 thé duoc didu ché bing céch tron 14n hop chét c6 cong thire
(I) v6i mot hodc nhidu mudi vo co tan dugc trong nudc (nhu natri bicacbonat, natri
cacbonat hodc magie sulphat) hodc mdt hodc nhiéu chét rén hitu co tan trong nudc (nhu
polysacarit) va, tity ¥, mot hoac nhidu tic nhan lam wét, mot hoge nhiéu chét phéan tan
hodc hdn hop cac chit nay dé cai thién tinh phan tan/tinh tan trong nudce. Sau do, hdn
hop nay duoc nghién thanh bot min. Céc ché phdm tuong tu ciing ¢6 thé duoc tao hat
dé tao thanh cac hat tan dugc trong nudc (SG).

Bot hut 4m dugc (WP) ¢6 thé duoc diéu ché béng cach tron hop chét ¢ cong
thirc (I) v6i mot hoac nhiéu chét pha loang hoéc chit mang rin, mot hodc nhiéu chét 1am
4m va, tot hon 13, mot hodc nhiéu chét phén tan va, mot cach tiry y, mot hodc nhiéu chét

tao huyén phu dé tao thuan lgi cho viéc phan tan trong dich 1ong. Sau do, hdn hop nay
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duoc nghién thanh bot min. Cac ché phém tuong tu cling cd thé duoc tao hat dé tao

thanh c4c hat phan tan dugc trong nuéc (WG).

Hat (GR) ¢6 thé duoc tao ra béng cach tao hat hon hop cua hop chét c¢6 cong thirc
(I) vd mot hozc nhiéu chit pha lodng hoic chit mang dang ran duoc nghién bot, hogc tir
céc hat rdng di tao hinh truéc bing cach cho hép thy hop chit c6 cong thire (1) (hodc
dung dich cua né, trong chét thich hop) trong vét liéu hat x6p (nhur d4 bot, sét atapulgit,
dat tdy mau, dét tao cat, diatomit hodc 18i ngd nghién) hodc bang cich cho hop chét c6
cong thirc (I) (hodc dung dich cua no, trong chét thich hop) hap phu Ién vat lidu 15i rén
(nhu cét, silic oxit, cacbonat khoang, sulfat hodc phosphat) va lam kho néu can. Cac
chit thuong duoc st dung dé hd trg sw hap thu hodc su hép phu bao gébm dung mdi (nhu
dung moi ddu mo béo va thom, rugu, ete, xeton va este) va chét dinh (nhu polyvinyl
axetat, rugu polyvinyl, dextrin, dudng va dau thyc vat). Mot hodc nhiéu chét phu gia
khéc cling ¢6 thé dugc bao gém trong hat (vi dy chit nhi hoa, chét 1am 4m hoic chat

phén tan).

Chét c6 phan tan duge (DC) ¢6 thé duogc didu ché bang cach hoa tan hop chat c6
cdng thuc (I) trong nuGe hodc dung méi hiru co, nhu xeton, ruou hodc glycol ete. Cac
dung dich nay c6 thé chira chit hoat dong bé mit (vi du dé cai thién su pha lodng bing

nude hodc ngin chan sy két tinh trong binh phun).

Chét ¢b c6 thé nhil héa duge (EC) hodc nhil tuong dau trong nudc (EW) ¢ thé
duoc didu ché bing cach hoa tan hop chét c6 cong thire (1) trong dung moi hitu co (tiy
y chrta mdt hodc nhidu chét 1am 4m, mot hodc nhiéu chét nhii twong hoa hodc hdn hop
clia cac chit nay). Dung moi hitu co thich hop d& str dung trong cac EC bao gdm cac
hydrocacbon thom (nhu alkylbenzen hogc alkylnaphtalen, vi du nhu SOLVESSO 100,
SOLVESSO 150 va SOLVESSO 200; SOLVESSO la cac Nhan higu di dugce dang ky),
xeton (nhu xyclohexanon hodc metylxyclohexanon) va cac ruou (nhu rugu benzylic,
ruou furfurylic hodc butanol), N-alkylpyrrolidon (nhu N-metylpyrrolidon hodc N-
octylpyrrolidon), cdc dimetyl amit cuia axit béo (nhu Cs-Cio dimetylamit axit béo) va
cac hydrocacbon dugc clo héa. San phém EC ¢6 thé nhii hoa tu dong khi bd sung vao

nuée, dé tao ra nhil tuong v6i do én dinh da dé cho phép phun qua thiét bi thich hop.

Qua trinh didu ché EW bao gdm budc thu duge hop chit c6 cong thie (1) dudi

dang chét 16ng (nu khong phai 12 chét 1ong & nhiét d6 phong, né ¢6 thé duge lam néng
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chay ¢ nhiét do thich hgp, thudng 1a dudi 70 °C) hodc trong dung dich (bang cach hoa
tan né trong dung mbi thich hop) va sau do nhil hoa chét 1ong hodc dung dich thu dugc
trong nudc chita mot hodc nhiéu SFA, dudi luc cit cao, dé san xudt nhii trong. Dung
mdi thich hop dé sir dung trong EW bao gbm déu thuc vat, hydrocacbon da clo héa (nhu
clorobenzen), dung méi thom (nhu alkylbenzen hodc alkylnaphtalen) va cac dung moi

hitu co thich hop khéc ma c6 @6 hoa tan trong nude thip.

Vi nhil tuong (ME) ¢6 thé duoc diéu ché bang cach tron nude voi hén hop cua
mot hodc nhidu dung mdi véi mot hodc nhidu SFA, dé tao ra mét cach ty phét ché phim
16ng déng hudng 4n dinh nhiét dong. Hop chét c6 cong thire (I) ban déu c6 mit trong
nude hodc hdn hop dung modi/SFA. Dung moéi thich hop dé str dung trong ME bao gbm
c4c dung mdi dugc md ta trén day dé st dung trong EC hodc trong EW. ME c6 thé 1a hé
dau trong nuéc hoic nude trong dau (hé c6 mit duge xac dinh bing céc phép do suat
dan) va c6 thé thich hop dé tron chat diét vat gay hai tan trong nudc va tan trong dau
trong cting ché pham. ME 12 thich hop d8 pha loang vao nudc, van & dang vi nhii twong

hoic tao thanh nhii tuong dau trong nude thong thudng.

Huyén phu dic (SC) ¢6 thé bao gdm huyén phii c6 nuée hodc khong ¢ nudce ciia
c4c hat rin khong tan, dugc phan chia min ctia hop chét c6 cong thic (I). SC c6 thé duoc
diéu ché bing cach nghién bi hogc nghién hat hop chét rén c6 cong thie (I) trong modi
truong thich hop, tuy y véi mot hodc nhiéu chét phén tan, dé san xuét ra huyén phu hat
min cta hop chét. Mot hogic nhidu chét 1am 4m c6 thé dugc bao gdm trong ché pham va
chét tao huyén phit ¢6 thé duoc bao gdm dé lam giam ti 18 ma tai d6 hat ling xubng.
Theo céch khéc, hop chét c6 cong thire (I) c6 thé duge nghién khd va duge bd sung vao

nudce, chira cac chat duge mo ta trén day, dé san xuat ra san pham cudi cing mong muon.

Ché phim sol khi chira hop chat c6 cong thite (I) va chét day thich hop (vi du -
butan). Hop chit c¢6 cong thic (I) cling ¢6 thé dugc hoa tan hodc dugc phan tan trong
moi trudong thich hop (vi du nude hodc chit 1ong c6 thé tron 1an véi nude, nhu -
propanol) dé tao thanh ché phdm dé str dung trong cic bom phun vén hanh bang tay,

khong tao ap.

Vién nang huyén phii (CS) ¢6 thé duoc diéu ché theo cach twong ty nhu cach
didu ché ché phdm EW nhung c6 giai doan polyme hoa bd sung sao cho thu dugc thé

phén tan c6 nudce clia cac giot dau, trong d6 mai giot dau dugc bao nang boi vo polyme
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va chitra hop chét c6 cong thire (I) va, thy ¥, chit mang hoiic chét pha lodng cho né. Vo
polyme c6 thé dugc san xuét bang phan mg da tring ngung mat phan cich hogc bang
quy trinh tu giot. Céac ché phdm nay c6 thé tao ra sy gidi phong ¢6 kidm soét hop chét
¢6 cbng thire (I) va ching ¢o6 thé dugc st dung dé xur 1y hat. Hop chét c6 cong thirc (1)
cfing ¢6 thé duoc bao ché trong chét nén polyme c6 thé phan huy sinh hoc dé tao ra sy

giai phéng chm, co kiém so4t cia hop chat.

Ché phim nay c6 thé chira mot hodc nhidu chit phy gia dé cai thién tinh ning
sinh hoc cua ché phdm, vi du bang viéc cai thién tinh lam w6t, thoi gian luu hodce su
phéan bd trén bé mat; kha ning chiu mua trén cac bé mit duoc xi 1y; hodc kha ning hép
thu hodc bién d6i hop chét c6 cong thie (I). Cac chét phu gia nay bao gdm céc chét hoat
dong b& mit (SFA), chét phu gia phun suong dya vao dau, vi du mot s6 dau khoang
hodic cac dau thuc vat ty nhién (nhu dau dau tuong va dau hat cai dau), va céc hdn hop
clia cc chit nay véi cac cht bd tro cai thién tinh nang sinh hoc khac (c4c thanh phén

ma c6 thé h tro hoic 1am thay dbi hoat dong ctia hop chét ¢ cong thirc ().

Chét 1am Am, chét phén tan va chat nhii héa c6 thé 12 SFA thudc loai cation, anion,

loai Iudng tinh hoac khong ion.

SFA thich hop thudc loai cation bao gbm hop chit amoni bic bbn (vi du

xetyltrimetyl amoni bromua), imidazolin va mudi amin.

SFA anion thich hgp bao gdm mudi kim loai kiém cua axit béo, mudi cia
monoeste béo clia axit sulphuric (vi du natri lauryl sulphat), mudi cua cac hop chit thom
da sulphonat héa (vi du natri dodexylbenzensulphonat, canxi dodexylbenzensulphonat,
butylnaphtalen sulphonat va hon hop ctia natri di-isopropyl- va tri-isopropyl-naphtalen
sulphonat), ete sulphat, rugu ete sulphat (vi du natri laureth-3-sulphat), ete carboxylat
(vi du natri laureth-3-carboxylat), este phosphat (san pham tir phan Gng gifta mot hodc
nhiéu rugu béo va axit phosphoric (chiém wu thé 12 mono-este) hodc photpho pentoxit
(chiém wu thé 1a di-este), vi du, phan tng gifta ruou laurylic va axit tetraphosphoric;
ngoai ra cic san pham niy c6 thé duogc etoxyl hoa), sulphosucxinamat, parafin hodc

olefin sulphonat, taurat va lignosulphonat.
SFA thich hop thudc loai ludng tinh bao gdm betain, propionat va glyxinat.

SFA thich hop thudc loai khong ion bao gdm san phim ngung tu cta alkylen oxit,

nhu etylen oxit, propylen oxit, butylen oxit hodc hdn hop cta chiing, v6i rugu béo (nhu
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ruou oleylic hodc ruou xetylic) hodc véi alkylphenol (nhu octylphenol, nonylphenol
hodc octylcresol); este mot phén c6 ngudn géc tor axit béo mach dai hodc hexitol
anhydrua; san phim ngung tu cua este mot phin nay véi etylen oxit; polyme khéi (c6
chtra etylen oxit va propylen oxit); alkanolamit; este don gian (vi du polyetylen glycol

este clia axit béo); amin oxit (vi du lauryl dimetyl amin oxit); va lexithin.

Céc chét tao huyén phi thich hop bao gdm keo uwa nuée (nhu polysacarit,
polyvinylpyrolidon hodc natri carboxymetylxenluloza) va dét sét truong né (nhu

bentonit hoac attapulgit).

Ché phim theo sang ché c6 thé con bao gdm it nhat mot chat digt loai gay hai bd
sung. Vi duy, céc hop chét theo sang ché ciing c6 thé duoc str dung két hop véi thudc diét
cO hodic chét didu hoa sinh trudng thuce vat khac. Theo phuong an duge wu tién, chét diét
loai gay hai bd sung 1a thudc diét co va/hodc chét an toan thude diét cd. Cac vi du vé cac
hdn hop nay 1a (trong d6 ‘I'1a hop chét ¢ cong thuc (I)). I + axetochlor, I + axifluorfen,
I + axifluorfen-natri, I + aclonifen, I + acrolein, I + alachlor, I + alloxydim, I + ametryn,
I + amicarbazon, I + amidosulfuron, I + aminopyralid, I + amitrol, I + anilofos, I +
asulam, I + atrazin, I + azafenidin, I + azimsulfuron, I + BCPC, I + beflubutamid, I +
benazolin, I + bencarbazon, I + benfluralin, I + benfuresat, I + bensulfuron, I +
bensulfuron-metyl, I + bensulit, I + bentazon, I + benzfendizon, I + benzobixyclon, I +
benzofenap, I + bixyclopyron, I + bifenox, I + bilanafos, I + bispyribac, I + bispyribac-
natri, I +borax, I + bromaxil, I + bromobutit, I + bromoxynil, I + butachlor, I + butamifos,
I + butralin, I + butroxydim, I + butylat, I + axit cacodylic, I + canxi chlorat, I +
cafenstrol, I + carbetamit, I + carfentrazon, I + carfentrazon-etyl, I + chlorflurenol, I +
chlorflurenol-metyl, I + chloridazon, I + chlorimuron, I + chlorimuron-etyl, I + axit
cloaxetic, I + clotoluron, I + chlorpropham, I + chlorsulfuron, I+ chlorthal, I + chlorthal-
dimetyl, I + xinidon-etyl, I + xinmetylin, I + xinosulfuron, I + xisanilit, I + clethodim, I
+ clodinafop, I + clodinafop-propargyl, I + clomazon, I + clomeprop, I + clopyralid, I +
cloransulam, I + cloransulam-metyl, I + xyanazin, I + xycloat, I + xyclopyranil, I +
xyclosulfamuron, I + xycloxydim, I + xyhalofop, I + xyhalofop-butyl, I + 2,4-D, I +
daimuron, I + dalapon, I + dazomet, I + 2,4-DB, I + I + desmedipham, I + dicamba, I +
dichlobenil, I + dicloprop, I + dicloprop-P, I + diclofop, I + diclofop-metyl, I +
diclosulam, I + difenzoquat, I + difenzoquat metilsulfat, I + diflufenican, I -+

~ diflufenzopyr, I + dimefuron, I + dimepiperat, I + dimethaclo, I + dimethametryn, I +
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dimethenamid, I + dimethenamid-P, I + dimethipin, I + axit dimetylarsinic, I +
dinitramin, I + dinoterb, I + diphenamid, I + dipropetryn, I + diquat, I + diquat dibromua,
I + dithiopyr, I + diuron, I + endothal, I + EPTC, I + esprocarb, I + etalfluralin, I +
etametsulfuron, I + etametsulfuron-metyl, I + etephon, I + etofumesat, I + etoxyfen, I +
etoxysulfuron, I + etobenzanid, I + fenoxaprop-P, I + fenoxaprop-P-etyl, I +
fenquinotrion, I + fentrazamit, I + st (II) sulfat, I + flamprop-M, I + flazasulfuron, I +
florpyrauxifen, I + florasulam, I + fluazifop, I + fluazifop-butyl, I + fluazifop-P, I +
fluazifop-P-butyl, 1 + fluazolat, I + flucarbazon, I + flucarbazon-natri, 1 +
fluxetosulfuron, I + fluchloralin, I + flufenaxet, I + flufenpyr, I + flufenpyr-etyl, I +
flumetralin, I + flumetsulam, I + flumiclorac, I + flumiclorac-pentyl, I + flumioxazin, I
+ flumipropin, I + fluometuron, I + floglycofen, I + floglycofen-etyl, I + fluoxaprop, I
+ flupoxam, I + flupropaxil, I + flupropanat, I + flupyrsulfuron, I + flupyrsulfuron-
metyl-natri, I + flurenol, I + fluridon, I + flurochloridon, I + fluroxypyr, I + flurtamon,
I + fluthiaxet, I + fluthiaxet-metyl, I + fomesafen, I + foramsulfuron, I + fosamin, I +
glufosinat, I + glufosinat-amoni, I + glyphosat, I + halauxifen, I + halosulfuron, I +
halosulfuron-metyl, I + haloxyfop, I + haloxyfop-P, I + hexazinon, I + imazametabenz,
[ + imazametabenz-metyl, I + imazamox, I + imazapic, I + imazapyr, [ + imazaquin, I +
imazethapyr, I + imazosulfuron, I + indanofan, I + indaziflam, I + iodometan, I +
iodosulfuron, I + iodosulfuron-metyl-natri, I + ioxynil, I + isoproturon, I + isouron, I +
isoxaben, I + isoxachlortol, I + isoxaflutol, I + isoxapyrifop, I + karbutilat, I + lactofen,
I + lenaxil, I + linuron, I + mecoprop, I + mecoprop-P, I + mefenaxet, I + mefluidit, I +
mesosulfuron, I + mesosulfuron-metyl, I + mesotrion, I + metam, I + metamifop, I +
metamitron, I + metazachlor, I + metabenzthiazuron, I + metazol, I + metylarsonic axit,
I + metyldymron, I + metyl isothioxyanat, I + metolachlor, I + S-metolachlor, I +
metosulam, I + metoxuron, I + metribuzin, I + metsulfuron, I + metsulfuron-metyl, I +
molinat, I + monolinuron, I + naproanilit, I + napropamit, I + napropamit-M, I +
naptalam, I + neburon, I + nicosulfuron, I + n-metyl glyphosat, I + axit nonanoic, I +
norflurazon, I + axit oleic (axit béo), I + orbencarb, I + orthosulfamuron, I + oryzalin, I
+ oxadiargyl, I + oxadiazon, I + oxasulfuron, I + oxaziclomefon, I + oxyfluorfen, I +
paraquat, I + paraquat diclorua, I + pebulat, I + pendimetalin, I + penoxsulam, I +
pentaclophenol, I + pentanochlor, I + pentoxazon, I + pethoXamid, I + phenmedipham,

[ + picloram, I + picolinafen, I + pinoxaden, I + piperophos, I + pretilachlor, I +
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primisulfuron, I + primisulfuron-metyl, I + prodiamin, I + profoxydim, I + prohexadion-
canxi, I + prometon, I + prometryn, I + propachlor, I + propanil, I + propaquizafop, I +
propazin, I + propham, I + propisochlor, I + propoxycarbazon, I + propoxycarbazon-
natri, I + propyzamit, I + prosulfocarb, I + prosulfuron, I + pyraclonil, I + pyraflufen, I
+ pyraflufen-etyl, I + pyrasulfotol, I + pyrazolynat, I + pyrazosulfuron, I +
pyrazosulfuron-etyl, I + pyrazoxyfen, I + pyribenzoxim, I + pyributicarb, I + pyridafol,
I + pyridat, I + pyriftalid, I + pyriminobac, I + pyriminobac-metyl, I + pyrimisulfan, T +
pyrithiobac, I + pyrithiobac-natri, I + pyroxasulfon, I + pyroxsulam, I + quinclorac, I +
quinmerac, I + quinoclamin, I + quizalofop, I + quizalofop-P, I + rimsulfuron, I +
saflufenaxil, I + setoxydim, I + siduron, I + simazin, I + simetryn, I + natri clorat, I +
sulcotrion, I + sulfentrazon, I + sulfometuron, I + sulfometuron-metyl, I + sulfosat, I +
sulfosulfuron, I + axit sulfuric, I + tebuthiuron, I + tefuryltrion, I + tembotrion, I +
tepraloxydim, I + terbaxil, I + terbumeton, I + terbuthylazin, I + terbutryn, I +
thenylchlor, I + thiazopyr, I + thifensulfuron, I + thiencarbazon, I + thifensulfuron-metyl,
[ + thiobencarb, I + tolpyralat, I + topramezon, I + tralkoxydim, I + tri-allat, T +
triasulfuron, I + triaziflam, I + tribenuron, I + tribenuron-metyl, I + triclopyr, I + trietazin,
I + trifloxysulfuron, I + trifloxysulfuron-natri, I + trifludimoxazin, I + trifluralin, I +
triflusulfuron, I + triflusulfuron-metyl, I + trihydroxytriazin, I + trinexapac-etyl, I +
tritosulfuron, I + etyl este cta axit [3-[2-clo-4-flo-5-(1-metyl-6-triflometyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidin-3-yl)phenoxy]-2-pyridyloxyJaxetic (CAS RN 353292-31-
6). Cac hop chét theo sang ché c6 thé con duoc két hop véi céc hop chét diét co duogc
bdc 16 trong W0O06/024820 va’/hodc WO07/096576.

Céc ddi tac tron cia hop chét c¢6 cong thire (I) cling c6 thé & dang cac este hoic
cac mudi, nhu duge dé cp trong tai liéu, vi du, The Pesticide Manual, Tai ban 1an thi
16, British Crop Protection Council, 2012.

Hop chét c6 cong thie (I) ¢6 thé con duge st dung trong hdn hop védi cac chat
hoa nong khac nhu chat diét ndm, chat diét giun tron hogc chét diét con tring, cic vi du
trong d6 dugc dua ra trong tai liéu The Pesticide Manual.

Ti 1& tron cua hop chit ¢ cong thie (I) véi d6i tac tron tét hon la ndm trong

khoang tir 1: 100 dén 1000:1.
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Hon hop nay ¢ thé c6 loi 1a duoc st dung trong cac ché pham néu trén (trong
trudmg hop d6 "thanh phan hoat tinh" ding dé chi hdn hop tuong tmg ctia hop chét co

cong thire (I) véi dbi tac tron).

Céc hop chét c6 cong thuce (1) theo sang ché c6 thé con duge sir dung két hop véi
mdt hodc nhidu chét an toan. Tuong ty, hdn hop cua hop chét c6 cong thire (I) theo sang
ché v6i mot hodc nhidu thudc diét co khac co thé con duge st dung két hop véi mot
hodc nhiéu chét an toan. Chat an toan c6 thé 13 AD 67 (MON 4660), benoxacor,
cloquintoxet-mexyl, xyprosulfamit (CAS RN 221667-31-8), dichlormid, fenchlorazol-
etyl, fenclorim, fluxofenim, furilazol va chét ddng phan R tuong tng, isoxadifen-etyl,
mefenpyr-dietyl, oxabetrinil, N-isopropyl-4-(2-metoxy-benzoylsulfamoyl)-benzamit
(CAS RN 221668-34-4). Cac khd ning khac bao gbm chét an toan dugce bc 10 trong, vi
du, EP0365484, vi du N-(2-metoxybenzoyl)-4-
[(metylaminocarbonyl)amino]benzensulfonamit. Duge ddc biét vu tién la hén hop cua
hop chét c6 cong thic (I) véi xyprosulfamit, isoxadifen-etyl, cloquintocet-mexyl

va/hodc N—(2—metoxybenzoyl)-4—[(metyl-aminocarboﬁyl)amino]benzensulfonamit.

Chét an toan cua hop chat ¢ cong thie (I) cling c6 thé & dang este hodc mudi,
nhu d& cap vi du nhu trong tai liéu The Pesticide Manual, T4i ban lan thir 16 (BCPC),
2012. Viéc dé cap dén cloquintoxet-mexyl cling 4p dung cho mudi lithi, natri, kali, canxi,
magie, nhom, s&t, amoni, amoni bac bdn, sulfoni hodc phosphoni ctia chiing nhu boc 16
trong cong bb don qudc té s6 WO 02/34048, va viéc d& cép dén fenchlorazol-etyl cling

ap dung cho fenchlorazol, v.v.

Tét hon 13, ti 18 tron ctia hop chét c6 cong thire (I) v6i chat an toan 1a tir 100:1

dén 1:10, dic biét 1a tir 20:1 dén 1:1.

Hoén hop nay ¢é thé duoc str dung mdt cach ¢6 loi trong ché pham néu trén (trong
d6 truong hop "thanh phan hoat tinh" d& cp dén hdn hop twong tmg clia hgp chat c6
cong thte (I) véi chét an toan).

Sang ché con dé xudt phuong phép kiém sodt c6 dai tai dia diém c6 cdy trong va
c6 dai, trong d6 phuong phép nay bao gdm budc st dung cho dia didm d6 luong kiém
soat ¢6 dai ctia ché phdm theo sang ché. ‘Kiém soét' c6 nghia la giét chét, 1am gidm hogc

Jam chdm sy sinh truéng hodc ngin nglra hodc lam giam sw ndy mam. Thong thuong,
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thue vat cAn duoc kiém soat 1 thyc vat khong mong mudn (c6 dai). ‘Dia diém’ nghia 12

khu vuc trong d6 thuc vat dang sinh truéng hodc s€ sinh trudng.

Ti 16 sir dung ciia cac hop chét c6 cong thic (I) ¢6 thé thay ddi trong gidi han
rong va phu thudc vao ban chét cua dat, phuong phap st dung (trudc hodc sau ndy mam;
bao hat; st dung cho ludng hat; st dung dét khong canh tc v.v.), cy trdng, (cac) co dai
can duogc kiém soét, cac diéu kién khi hau hién c6, va cac yéu t6 khac duoc diéu chinh
béi phuong phap ap dung, thoi gian dp dung va cay trong dich. Cac hop chét ¢6 cong
thirc (T) theo sang ché thudng dugc sir dung & ti 18 12 tir 10 dén 2000 g/ha, dic biét 1a tir
50 dén 1000g/ha.

Viéc dung thuong duge thuc hién bang cach phun ché pham, thuong 13 bang méy
phun duoc ldp véi may kéo cho cac dién tich 16n, nhung cac phuong phép khéc nhu

phun bui»(déi v6i bot), nhing hodc tAm uét cling c6 thé duogc sir dung.

Cay trong hitu dung trong d6 ché pham theo sdng che c6 thé dugce sur dung bao
gdm cay trong mua vu nhu ngii coc, vi du lia mach va lta mi, bong, cdy cai dau, hudng

duong, ngd, lta nude, du twong, ci cai duong, mia va dong co.

Cay trdng c6 thé con bao gdm cdy, nhu cdy an qua, cdy co, cdy dira hodc cdy qua
hach khac. Cay ho nho nhu cy nho, cdy bui c6 qua, cdy an qua va rau cling dugc bao

gom.

Cay trdng dugc hidu 12 cling bao gdm céc cdy ma dd duoc lam cho dung nap v6i
thubc diét co hodc cac loai thudc diét co (vi du, cac chét trc ché ALS, GS, EPSPS, PPO,
ACCase va HPPD) bang cach phuong phép tao gidng thong thudng hodc béang k¥ thuat
thiét k& di truyén. Vi dy vé cdy trong mua vy ma dd dugc lam cho dung nap v6i
imidazolinon, vi du imazamox, bing phuong phap tao gidng thong thuong 1 cdy cai
diu muia hé Clearfield® (cai canola). Cac vi du vé cy trong dugc lam cho c6 kha nang
dung nap cac thude diét co bang céc phwong phép thiét ké di truyén bao gém vi du, cic
gibng ngd khang glyphosat va glufosinat duoc ban trén thi trudng v6i tén thuong mai la
RoundupReady® va LibertyLink®.

Cay trong mua vu cling duoc hiéu 13 céc cay ma duogc lam cho khéang con trung
gay hai bing phuong phép thiét k& di truyén, vi du ng6 Bt (khang sdu dyc than ngd chiu
Au), bong Bt (khang bo voi voi hai qua bdng) va cling nhur khoai tdy Bt (khang bo khoai
tay). Cac vi du vé ngd Bt 13 cic gidng ngd lai Bt 176 cia NK® (Syngenta Seeds). Doc
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t§ Bt 14 protein ma dugc tao thanh tu nhién boi vi khuén dét Bacillus thuringiensis. Cac
vi du vé cac doc td, hodc céc cay tréng chuyén gen co thé téng hop cac doc td nay, dugc
md ta trong EP-A-451 878, EP-A-374 753, WO 93/07278, WO 95/34656, WO
03/052073 va EP-A-427 529. Vi du v& céc cay trdng chuyén gen chira mot hodc nhiéu
gen ma hoa tinh khang thudc diét con trung va biéu hién mot hodc nhiéu doc t6 1a
KnockOut® (ngd), Yield Gard® (ngd), NuCOTIN33B® (bong), Bollgard® (bong),
NewLeaf® (khoai tdy), NatureGard® va Protexcta®. Cay trdng mua vu hodc vat liéu
hat ctia ching c6 thé vira khang thudc diét co va, dong thdi, khang viée cho con tring
an (c4c sy kién chuyén gen "xép chong"). Vi du, hat c6 thé c6 kha ning biéu hién protein

Cry3 diét con trung trong khi dong thoi dung nap glyphosat.

Cay trong muia vu ciing dugc hidu 12 bao gdm cdy trong ma thu dugc béng phuong
phap tao giéng hodc phuong phap thiét ké di truyén thong thudng va chira céc tinh trang
san phém (vi duy, do 4n dinh bao quan duoc cai thién, gia tri dinh dudng cao hon va

huwong vi dugc cai thién).

Céc céy trong hitu dung khéc bao gdbm tham co, vi du nhu trong bai choi gon, béi
c6, cong vién va 1& duong, hodic mang c6 phat trién thuong mai, va cdy canh nhu cay

hoa hoac cay bui.

Céac ché phdm nay c6 thé dugc st dung dé kiém soét céc thyc vat khong mong
mudn (goi chung 13, ‘c6 dai'). Co dai can duoc kiém soat c6 thé 12 ca cac loai mot 14
mam, vi du nhu Agrostis, Alopecurus, Avena, Brachiaria, Bromus, Cenchrus, Cyperus,
Digitaria, Echinochloa, Eleusine, Lolium, Monochoria, Rottboellia, Sagittaria, Scirpus,
Setaria va Sorghum, va céc loai hai 14 mam, vi du nhu Abutilon, Amaranthus, Ambrosia,
Chenopodium, Chrysanthemum, Conyza, Galium, Ipomoea, Nasturtium, Sida, Sinapis,
Solanum, Stellaria, Veronica, Viola va Xanthium. Céac hop chét theo séang ché da duogc
thé hién 12 bidu hién hoat tinh dic biét t6t chéng lai cac loai co dai, dac biét 1a Lolium
Perenne. Co dai ciing c6 thé bao gdm ciy ma c6 thé duoc coi 1a cdy trong mua vy nhung
ma sinh truong bén ngoai khu vuc trdng (‘cay trong moc dai'), hodc sinh trudng tr hat
roi vai tir viée trdng cdy trude do6 clia cay trdng muia vu khéc (‘cdy trdng moc tu nhién').
Céc cay tréng moc tuy nhién hodc ciy tréng moc dai cé thé dung nap vdi thube diét co

khéc nhét dinh.

Céc hop chit theo sang ché c6 thé dugc didu ché theo cac so do sau day.
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Céc hop chét theo sang ché c6 thé duoc didu ché theo cac so dd sau day.

0O
/
G

Céc hop chét ¢6 cong thie (I) trong d6 G khdng phai 1a hydro c6 thé dugc diéu
ché bing cach cho hop chét c6 cong thire (I) trong d6 G 1a hydro, phan tmg vdi chét
phan tng G-Z, trong do G-Z 1a chét alkyl hoa nhur alkyl halogenua, chét axyl héa nhu
clorua axit hodc anhydrit, chat sulfonyl héa nhu sulfonyl clorua, chét carbamyl hoa nhu

carbamoyl clorua, hoac chét cacbon hda nhu cloformat, sir dung cac phuong phap da

biét.
© K2 OR,
N, 2
RN ;y’ ;}—({ \\;. — R' G-z R‘—N_ >< >—-< \:/‘ — R
— \—“ﬂ V,“_“/ R \._w..{“ 3/_—_::;
OR (. G = H} DR o
Jd 4 (I G khong phai la H)
Sodo 1

Céc hop chit c6 cong thire (I) ¢6 thé duge diéu ché bang cach cho iodonium ylit
c6 cong thic (A), trong d6 Ar 1a nhém phenyl duoc thé thy v, phan tng véi axit aryl
boronic ¢6 cong thirc (B), trong sy ¢6 mat cua chét xuc tac paladi thich hop, bazo va

trong dung mdi thich hop.

o) R} oOR
Ar HO, Budc 1
O Sy L O =
HO B
o . Rﬁ IORG
A ®) G (e=H
So do 2

Céc chét xuc tac paladi thich hop thudng 1a cac phirc paladi(Il) hodc paladi(0),
vi du paladi(II) dihalogenua, paladi(Il) axetat, paladi(Il) sulfat, bis(triphenylphosphin)-
paladi(Il) diclorua, bis(trixyclopentylphosphin)paladi(Il) diclorua, bis(trixyclohexyl-
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phosphin)paladi(Il) ~ diclorua,  bis(dibenzylidenaxeton)paladi(0) ~ hodc tetrakis-
(triphenylphosphin)paladi(0). Chét xtic tac paladi niy cfing ¢6 thé dugc diéu ché "rai
ché" tix cac hop chit paladi(IT) hoic paladi(0) béng cach tao phirc v6i cac phéi tir mong
mudn, bang cach, vi du, két hop mudi paladi(Il) can duoc tao phire, vi dy paladi(Il)
diclorua (PdCl,) hoic paladi(Il) axetat (Pd(OAc)z), cung vdi phéi tir mong mudn, vi du
triphenylphosphin  (PPhs),  trixyclopentylphosphin, trixyclohexylphosphin, — 2-
dixyclohexylphosphino-2',6'-dimetoxybiphenyl hodc 2-dixyclohexylphosphino-2',4',6'-
triisopropylbiphenyl va dung méi dwgc chon, v6i hop chét c6 cong thirc (N), axit
arylboronic c6 cong thitc (O), va bazo. Cac phdi tir bidendat cling thich hop, vi du 1,1'-
bis(diphenylphosphino)ferroxen hodc 1,2-bis(diphenylphosphino)etan. Bing cach gia
nhiét moi trudng phan tmg, phic hop paladi(I) hodc phirc hop paladi(0) duoc mong
mudn cho phan tng ghép cip C-C do d6 dugce tao thanh "fgi ché", va sau do6 bét dau

phan ing ghép cép C-C.

Céc chét xuc tac paladi dugc sir dung & luong tir 0,001 dén 50 mol %, t6t hon 1a
& luong tir 0,1 dén 15 mol %, tinh theo hop chét ¢6 cong thirc (N). Phan ng nay cling
¢6 thé dugc tién hanh véi su c6 mit clia cac chét phu gia khéc, nhu mudi tetralkylamoni,
vi duy, tetrabutylamoni bromua. T4t hon 13, chét xtc tic paladi 12 paladi axetat, bazo 1a

lithi hydroxit va dung mdi la 1,2-dimetoxyetan nudc.

Hop chit c6 cong thic (A) cb thé duoc didu ché tir hop chét 1,3 dion ¢6 cong
thrc (C) biang cach xir ly bing chit phan tmg iodin hoéa tri cao nhu
(diaxetoxy)iodobenzen hodc iodosylbenzen va bazo nhu natri cacbonat nude, lithi
hydroxit hodc natri hydroxit trong dung mdi nhu nudc hodc reou ¢6 nude nhu etanol ¢6
nude bang cach st dung cc quy trinh da biét.

0O

4 Arl(OAc) hoge ArlO, bazo 4 Ar
R——N 2= R—N I

(A) 3
So do 3

Theo céch khac, nhom propyn ¢6 thé dugc sit dung sau do trong trinh tu tong hop

béi qué trinh propynyl héa c6 tinh decarboxyl hoa nhu trong bude 2 dudi day.
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0 R? OR?
. { A HQ Budc 1 4
RN Y + B Hal R—N Q O Hal
HO \
0 R® OR
(A) (D) ¢

(B)

lBu’c’ch
oR ; 0 R
Budc 3
X A=~ X =+
OR’® OR’
G 10 G (LG=H)

Sodb 4

Axit boronic ¢6 thé dugc didu ché bing cach phuong phép nhu trong So d6 5
du6i day. Vi du, hop chét ¢6 cong thiic (B) hodc (D) c6 thé dugc diéu ché tr aryl
halogenua c6 cong thic (F) hodc (H) bang cic phuong phép da biét. Vi du, aryl
halogenua ¢6 cong thirc (F hodc H) c6 thé dugce xir ly bing alkyl lithi hodc alkyl magie
halogenua trong dung mdi thich hop, tdt hon 14 dietyl ete hodc tetrahydrofuran, & nhiét
d6 nim trong khoang tir —80 °C dén 30 °C, va chét phan tmg aryl magie hodc aryl lithi
thu duoc sau d6 c6 thé duoc phan tmg véi trialkyl borat (t6t hon 12 trimetylborat) dé thu
duoc aryl dialkylboronat ma c6 thd duoc thuy phén dé tao thanh axit boronic ¢ cong

thire (B) hodc (D) trong cac diéu kién axit.

R? R R
. , HO
o | Bude 1 sl \_— g Budc 2 \/B = R'
— HO'
3 3 R
RO R @
(F) (©) ®)
R} R}
. HO
| B Budc 2 . \/B Hal
HO'
R R
(h ©)
Sodo 5

Hop chét ¢6 cong thic (I) cling c6 thé duge diéu ché qua viée ghép cip Pb nhu
duoc thé hién trong so db dudi day bing céch cho hop cht c6 cong thire (D) phan tmg,
dé tao thanh chét phan tmg organolead c6 cong thirc (J) va phan ting tiép theo véi 1,3

dion (C) trong céac diéu kién dugc mo ta, vi du, boi J. Pinhey, Pure and Appl. Chem.,
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(1996), 68 (4), 819 va boi M. Moloney et al., Tetrahedron Lett., (2002), 43, 3407. Hop
chét triarylbismut thich hop trong cac diéu kién duoc mo ta, vi dy, bai A. Yu. Fedorov
et al., Russ. Chem. Bull. Int. Ed., (2005), 54 (11), 2602, va boi P. Koech and M. Krische,
J. Am. Chem. Soc., (2004), 126 (17), 5350 va cac tai liéu tham khdo & day c6 thé duoc

sir dung lam quy trinh lién quan.

o
_D PbOAS), AcOth—%}—Hal + ‘L,,N

©) °
Ghep cap
o) RZ o} R
O = =
oR’
O

So dd 6
Céc hop chét thudc loai (I) cling c6 thé duoc didu ché qua viéc tao cip paladi nhu
duoc thé hién trong so dd duéi day, trong d6 axit boronic thudc loai (B) duge Kkét cap

v6i halo-alken duoc bao vé thich hop thudc loai (K) trong két cap loai Suzuki.

2
OR
“Pd” ph01 i
N X P—=
bazo dung moi -
or’
(.G =alkyl)

So dd 7

Vi cac diéu kién thich hop, 1,3 dion thich hop ciing ¢6 thé duoc két cap truc tiép
v6i hop chit Halo (vi du c6 cong thuce (L)) v6i chét xtc tac paladi. Qua4 trinh propynyl
héa chét trung gian (M) nhu duge md ta trén déy tao ra cac hop chét thudc loai (I).

-24-



38967

R: o o R
Ghépcip |

Br e+ RN RL—N Q O cl

R o o R’
IR ©) G/l (M)

oR?

RIL._N / \ e
oR

So do 8

Hop chét ¢ cong thic (I, G=H) ¢6 thd dugc didu ché bang cach hoa vong hop
chét c6 cong thire (N), trong d6 R 1a hydro hoc nhoém alkyl, t8t hon 14 trong su ¢ mit
clia axit hodc bazo, va tly y trong sy ¢6 mat ciia dung mdi thich hop, bang cic phuong
phép tuong tw nhu cdc phuong phap dugc mo ta boi T. Wheeler, US 4,209,532. Céc hop
chét c¢6 cong thire (N) da duoc thiét k& ddc biét 1am céc chat trung gian trong qué trinh
téng hop cac hop chét c6 cong thie (1). Hop chét ¢ cong thire (N) trong d6 R 13 hydro
¢6 thé duoc hoa vong trong cac diéu kién axit, t8t hon 1 trong su ¢6 mit cua axit manh
nhu axit sulfuric, axit polyphosphoric hodc chét phan ung Eaton, tiy ¥ trong su ¢6 mét

cia dung moi thich hop nhu axit axetic, toluen hodc diclometan.

2

s O R
RN X io . —4 C .
3

©) P)
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So dd 9

Céc hop chét thudc loai (I) ciing ¢6 thé dugc diéu ché bang qué trinh tao chire
giai doan sau v6i viée str dung nhém bao vé thich hop nhu dugce thé hién trong so dd
du6i day. Hop chit (Q) c6 thé dugc chuyén hoa thanh chat trung gian (R) bang céc
phuong phép da dugc mé ta va sau d6 nhom bao v¢ (nhu nhém BOC d3 duoc thé hién)
¢6 thé duoc loai bo (trong cée didu kién axit & vi du nay). Chét trung gian (S) sau d6 ¢6
thé duoc chuyén héa truc tiép thanh cac hop chét (vi du (U) hodc dugc phan ting kép
trén ca nguyén tir oXy va nito d8 tao ra hop chat thudc loai (T). Cac hop chét thudc loai
(T) c6 thé d2 dang dwoe chuyén hoa thanh hop chét bt ky thudc loai (I) — vi dy enol-
este thudc loai (T) cé fhé dugc thuy phan chon loc dé thu duoc (U, G=H), ma sau do6 ¢
thé dugc chuyén héa thanh (U, G 12 khic véi H) bang cach phuong phap da duge md ta

trude do.
O)Y— O O>T O Ry . OR,
J N E— o>—N‘ X ;—é Y—— —" w ¥ ;——g\ >-—::
5 Hel
@ ®R OF ) OR
ORj -
OR, o 2
O D= FOCD—=
>_ - ‘o R —
O R m 3
©) o —
o
Sodo 10

Theo cach khac, tudn tu ndy c6 thé duoc thuc hién véi qué trinh sulfonyl héa thay

vi axyl hoa.
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_ \ _
HN = __. o N =
Hl 0
O R{ 0 R3

O R
X G W) ’

Sodd11

Ure, axyl ure, cac hop chat N-heteroaryl va N-xyano ¢6 thé duoc tao ra tir céc
chét trung gian (S), ciing bing cac phuong phép chuén trong tai liéu nhu da bibt dbi véi

ngudi ¢6 hidu biét trung binh trong linh vuc k¥ thuat, nhu trong so a6 12.

_ QQ_@_ X%NDC&Q—

OR{

\(d)

(c)
/

(a) 2-isoxyanato-2-metyl-propan, NEt;, DCM; (b) 2,2-dimetylpropanoyl
isoxyanat, NEt3, DCM; (c) 2-flopyrimidin, NEt3, DMSO, 180°C, vi séng; (d) Xyanogen
bromua, DIPEA, DCM.

So do 12

Céc 1,3 dion nhu nay ¢6 thé duoc didu ché bing cach st dung céc phuong phéap

nhu cac phuong phép dugc thé hién dudi day. Vi cdc xeton c6 ban san (vi du thuoc loai
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(V) cod thé dugc chuyén héa thanh chat trung gian (W) va sau do dugc chuyén hoa thanh
chét trung gian (X) va cudi ciing duge decarboxyl hoa thu duge chét trung gian (Q) (cac

phuong phép nay duge md ta trong W02008/110308).

O /_
e}

0
o o) C>—>:o o) o
= N 0
I =0 — han - . gpg:jK:ﬁ
>L v) %‘ () >L 2 Q 0

So dd 13
Vi du thye hién sang ché

Céc vi du khong gii han sau ddy dua ra cac phuong phap tdng hop cu thé doi
véi cac hop chit dai dién theo sang ché, nhu duoc dé cap dén trong Bang 1 & 2 dudi
day.

Vi du 1: Téng hop 9-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-3-etylsulfonyl-3-
azaspiro[5.5]undecan-8,10-dion (Hop chit A3) va [9-(2,6-dimetyl-4-prop-1-ynyl-
phenyl)-3-etylsulfonyl-10-oxo-3-azaspiro[ 5.5 Jundec-8-en-8-yl] etansulfonat (Hop chét
P8).

@)
A=
0]
i
Os
Ss/
O/

Bugc 1: Téng hop O3-tert-butyl O11-etyl 8,10-dioxo-3-azaspiro[5.5]Jundecan-
3,11-dicarboxylat

(
MOmy— RO

Tert-Butyl 4-axetonylidenpiperidin-1-carboxylat (12,9 g, 54,0 mmol) dugc hoa
tan trong etanol (100 mL) va dietyl propandioat (54,12 mmol) dugc bd sung. Hon hop

phéan g duoc xit 1y bang dung dich cua natri etoxit ma da dugc dicu ché bang cach bd
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sung natri (54,1 mmolj vao etanol (30ml) tai nhiét d§ phong. Hén hqpbphén ung dugce
khudy tai nhiét do phong trong 3 gid sau d6 dugc gia nhiét dén hdi luu trong 1 gio. Khi
Jam ngudi, hon hop phan tmg duoc ¢ trong chdn khong dé thu dugc O3-tert-butyl O11-
ctyl 8,10-dioxo-3-azaspiro[5.5]Jundecan-3,11-dicarboxylat dudi dang dau, dugc sir dung

& bude tiép theo ma khong can tinh ché thém.

Budc 2: Téng hop tert-butyl 8,10-dioxo-3-azaspiro[5.5]undecan-3-carboxylat

O3-tert-butyl Oll-etyl 8,10-dioxo-3-azaspiro[5.5]undecan-3,11-dicarboxylat
tho tir budce 1 duoc hoa tan trong NaOH nude (12M, 5 mL) va duoc khudy trong 5 gio.
Hén hop phan ung nay dugce axit héa dén do pH 6 bang cach bd sung HCI dic tai 0°C,
va duge chiét bang EtOAc. Cac chét hitu co dugce lam kho va duge cd trong chdn khong
dé d8 lai chét rin mau vang ma dugc tan nho dé thu duoc bot mau héng nhat ctia fert-
butyl 8,10-dioxo-3-azaspiro[5.5]undecan-3-carboxylat. Lép nude dugce axit hoa thém
dén do pH 2 bing cach bd sung HCI dic va dugc chiét bing BtOAc. Céc chat hitu co
duoc 1am kho va dugc cd trong chdan khong dé dé lai chét rin mau vang nhat ma duge
t4n nho bang ete dé thu dugc mé bot mau vang nhat khéac cta tert-butyl 8,10-dioxo-3-
azaspiro[5.5]undecan-3-carboxylat (3,914 g, 13,91 mmol). 1H NMR (400 MHz, CDCls)
3,51 - 3,25 (m, 6H), 2,69 - 2,54 (m, 4H), 1,47 - 1,43 (m, 9H), 1,44 - 1,39 (m, 4H).

Buge 3: Téng hop tert-butyl 9-(4-bromo-2,6-dimetyl-phenyl)-8,10-dioxo-3-

azaspiro[5.5]undecan-3-carboxylat

0
o]
0
2 N + (AOLPb Br 0
N Br
0 >/
. 0
0
0

Tert-Butyl 8,10-dioxo-3-azaspiro[5.5]undecan-3-carboxylat (0,5 g, 1,8 mmol) va
DMAP (1,1 g, 8,9 mmol) dugc hoa tan trong cloroform (20 mL). Hoén hop phan ung

duogc khéy trong méi trudong nito trong 10 phit va toluen (5 mL) dugc bd sung, sau d6
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1a [diaxetoxy-(4-bromo-2,6-dimetyl-phenyl)plumbyl] axetat (1,2 g, 2,1 mmol). Huyén
phi tao thanh dugc gia nhiét trong moi trudng nito tai 75°C trong 3 gio va sau d6 dugc
cho phép 1am mat dén nhiét do phong. Hn hop phan tmg duge xir 1y bang 2 M HCI (50
mL) va chét két tha mau trang dugc tao thanh trong qua trinh khudy. Hon hop phan tmg
duoc loc va pha hitu co duge tach va 16p nude duge chiét bing DCM. Cc chét hitu co
két hop duoc 1am kho (MgSO4), duge bay hop va dugce tinh ché bang sic ky cot nhanh
(su rira giai gradien: 5 - 100% EtOAc:iso-hexan) dé thu dugc tert-butyl 9-(4-bromo-2,6-
dimetyl-phenyl)-8,10-dioxo-3-azaspiro[ 5.5]undecan-3-carboxylat (0,51 g, 1,1 mmol).
1H NMR (400 MHz, CD;0D) 7,25 - 7,10 (m, 2H), 3,54 - 3,43 (m, 4H), 2,61 - 2,52 (m,
4H), 2,05 - 1,98 (m, 6H), 1,72 - 1,56 (m, 4H), 1,48 - 1,39 (m, 9H).

Budc 4: Téng hop tert-butyl 9-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-8,10-dioxo-
3-azaspiro[5.5]undecan-3-carboxylat (Hop chit A12).

(0]

Ny SRS

o]

4-diphenylphosphanylbutyl(diphenyl)phosphan (32 mg, 0,075 mmol),

diclobis(triphenylphosphin)paladi(Il) (26 mg, 0,0373 mmol) va axit but-2-ynoic (346
mg, 0,894 mmol) dugc dit vao lo vi séng. Dung dich cua ferz-butyl 9-(4-bromo-2,6-
dimetyl-phenyl)-8,10-dioxo-3-azaspiro[ 5.5Jundecan-3-carboxylat (0,346 g, 0,745
mmol) trong DMSO (6 mL/mmol) dugc bb sung, sau d6 1a DBU (0,34 g, 2,24 mmol)
va hdn hop phéan g duoc gia nhiét trong didu kién chiéu xa vi séng tai 110°C trong 45
phit. Phan tmg duoc pha lodng véi 2M HCI va duge chiét bing DCM. Céc chét hitu co
duoc 1lam khd va duoc cb trong chdn khong dé dé lai gdbm mau cam ma dugc tinh ché
bin séc ky nhanh dé thu dugc (su rira giai gradien: 10 - 100% EtOAc trong iso-hexan)
tert-butyl 9-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-8,10-dioxo-3-azaspiro[5.5]undecan-3-
carboxylat (0,193 g, 0,456 mmol). IH NMR (400 MHz, CD30OD) 7,07 - 6,93 (m, 2H),
3,52 - 3,45 (m, 4H), 2,62 - 2,53 (m, 4H), 2,02 - 1,98 (m, 9H), 1,70 - 1,60 (m, 4H), 1,51
- 1,42 (m, 9H).

Budc 5: Téng hop 9-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-3-etylsulfonyl-3-
azaspiro[5.5]undecan-8,10-dion (Hop chit A3) va [9-(2,6-dimetyl-4-prop-1-ynyl-
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phenyl)-3-etylsulfonyl-10-oxo-3-azaspiro[ 5.5 Jundec-8-en-8-yl] etansulfonat (Hop chét
P8).

O
N
0=S-N =
O
O
tert-Butyl 9-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-8,10-dioxo-3-

azaspiro[5.5]undecan-3-carboxylat (0,193 g, 0,456 mmol) dugc khudy trong 1 gio tai
nhiét d6 phong trong 4 M HCl trong 1,4-dioxan (4 mL, 16 mmol). Hdn hop phan tng
dugc ¢0 frong chdn khong dé dé lai 9-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-3-

azaspiro[5.5|undecan-8,10-dion hydroclorua dudi dang chit rin mau tring.

9-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-3-azaspiro[ 5.5 Jundecan-8,10-dion
hydroclorua (0,250 g, 0,695 mmol) dugc hép thu vao trong DCM. Trietylamin (2,84
duong luong, 1,97 mmol) duoc bd sung va hdn hop phan tmg duoc khudy trong vai phut
truge khi etansulfonyl clorua (1,02 duong lugng, 0,709 mmol) dugc bd sung. Hon hop
phan tmg nay duge khudy tai nhiét do phong trong 2 gid, trong thdi gian d6 mot s6 chat
rén roi ra khoi dung dich. Sau mdt gid nita, etansulfonyl clorua bd sung (1,02 duong
luong, 0,709 mmol) dugc bd sung. Hon hop phan tng nay dugc khudy trong 1 gid sau
d6 dugc dé ling qua dém. Trietylamin (2,84 dwong lugng, 1,97 mmol) dugc bd sung,
sau d6 mot luong chét rén déng ké roi ra khoi dung dich. Sau khi khudy trong 1 gid, hdn
hop phén tmg dugce rot vao 2M HC, sau d6 tAt ca cac chat rin s& di vao dung dich. Hon
hop phan ung nay duoc chiét hai 14n bdng DCM va cac chét hitu co duge 1am kho va
duoc bay hoi dé dé lai chét rdn dang gdm mau nau nhat ma duoc hép thy so bo 1én trén

silic dioxit va duoc tinh ché bang séc ky nhanh st dung gradien tir 5- 100% EtOAc trong

-31-



38967

iHex d& thu duoc  9-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-3-etylsulfonyl-3-
azaspiro[5.5]undecan-8,10-dion (Hop chit A3) (0,026 g, 0,063 mmol). 1H NMR
(400MHz, Metanol-d4) & = 7,06 - 6,99 (m, 2H), 3,38 - 3,32 (m, 4H), 3,12 - 3,01 (m, 2H),
2,64 - 2,48 (m, 4H), 2,03 - 1,97 (m, 9H), 1,82 - 1,70 (m, 4H), 1,37 - 1,30 (m, 3H) va [9-
(2,6-dimetyl-4-prop-1-ynyl-phenyl)-3-etylsulfonyl-1 0-oxo0-3-azaspiro[5.5]undec-8-en-
8-yl] etansulfonat (Hop chét P8) (0,061 g, 0,14 mmol). IH NMR (400MHz, CDCI3) &
=712 -7,07 (m, 2H), 3,47 - 3,28 (m, 4H), 3,02 - 2,93 (m, 4H), 2,71 - 2,63 (m, 2H), 2,62
- 2,54 (m, 2H), 2,10 - 1,98 (m, 9H), 1,90 - 1,74 (m, 4H), 1,44 - 1,33 (m, 3H), 1,00 - 0,88
(m, 3H).

Vi du 2: Téng hop [9-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-3-etylsulfonyl-10-
0x0-3-azaspiro[5.5]undec-8-en-8-yl] metyl cacbonat (Hop chit P7)

9-(2,6-dirhety1-4-prop- 1-ynyl-phenyl)-3-etylsulfonyl-3-azaspiro[ 5.5 Jundecan-

8,10-dion (Hop chét A3)(0,1350 g, 0,3249 mmol) dugc hoa tan trong DCM, sau d6 N,N-
dietyletanamin (1,5 duong lugng, 0,4874 mmol) dugc bd sung sau d6 1a metyl
cacbonocloridat (1,200 duong lugng, 0,390 mmol). Sau khi khudy tai nhiét do phong
trong 2,5 gid, hdn hop phan tmg dugc bay hoi dé dé lai chét rin mau ndu ma dugc hép
thu so b 1én trén silic dioxit va duge tinh ché bang séc ky nhanh sir dung gradien tir 10-
100% FEtOAc trong iHex dé thu dugc [9-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-3-
etylsulfonyl-10-oxo-3-azaspiro[5.5]undec-8-en-8-yl] metyl cacbonat (Hop chit P7)
(0,139 g, 0,293 mmol). IH NMR (400MHz, CDCI3) 8= 7,12 - 7,00 (m, 2H), 3,72 - 3,59
(m, 3H), 3,42 - 3,29 (m, 4H), 3,02 - 2,92 (m, 2H), 2,79 - 2,74 (m, 2H), 2,66 - 2,52 (m,
2H), 2,02 (m, 9H), 1,91 - 1,74 (m, 4H), 1,41 - 1,30 (m, 3H).

Vi du 3: Téng hop N-tert-butyl-9-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-8,10-
dioxo-3-azaspiro[5.5Jundecan-3-carboxamit (Hop chét A5)
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9-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-8-hydroxy-3-azaspiro[ 5 .5]Jundec-8-en-

10-on (0,131 g, 0,405 mmol) dugc hép thy trong diclometan (5 mL) va 2-isoxyanato-2-
metyl-propan (0,154 g, 1,56 mmol) duogc bd sung tai 0°C sau do 1a trietylamin (0,282
mL, 2,03 mmol), sau d tAt ca cac chét rén ngay 18p tirc di vao trong dung dich. Sau khi
khudy trong 16 gio, sau d6 hdn hgp phan tng dugc pha lodng béng nudc va duge axit
héa bing 10% axit xitric, sau d6 dwoc chiét bing DCM (2 x 15 mL). Céc chét hitu co
duoc rira bing nude mudi va dugc lam kho qua NazSOa, duoc loc, duoc bay hoi va cén
thd duoc tinh ché bing sic ky HPLC didu ché dé thu dugc N-rert-butyl-9-(2,6-dimetyl-
4-prop-1-ynyl-phenyl)-8,10-dioxo-3-azaspiro[ 5.5 Jundecan-3-carboxamit (Hop chit A5)
dudi dang chét rdn mau tréng (29 mg, 0,069 mmol).

1H NMR (400MHz, Metanol-d4) & = 7,02 (s, 2H), 3,39 (t, J = 5,5Hz, 4H), 2,56
(s, 4H), 1,98-2,00 (9H), 1,65 (t, J = 5,5Hz, 4H), 1,32 (s, 9H).

Vi du 4: Téng hop N-fert-butyl-9-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-8,10-
dioxo-3-azaspiro[5.5]undecan-3-carboxamit (Hop chét A6)

“hodp-

9-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-3-azaspiro[ 5.5 Jundecan-8,10-dion
hydroclorua (0,200 g, 0,556 mmol) dugc hép thu vao trong DCM (8 mL). Trietylamin
(2,84 duong luong, 1,58 mmol) duge bd sung va hdn hop phéan tng duge khudy trong
vai phut trude khi 2,2-dimetylpropanoyl isoxyanat (2,200 duong luong, 1,22 mmol)
dugc bd sung. Hon hop phan tmg nay dugc khudy trong 2 gi®r va sau d6 duoc pha lodng
bing 2M HCI va dugc chiét hai 1an bing DCM. C4c chét hitu co dugce lam khd va dugc
bay hoi dé dé lai gdm mau vang ma duge hp thy so b 1én trén silic dioxit va dugc tinh

ché bang séc ky nhanh st dung gradien tlr 5- 100% EtOAc trong iHex dé thu duoc N-
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tert-butyl-9-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-8,10-dioxo-3-azaspiro[ 5.5 Jundecan-3-
carboxamit (Hop chat A6) dudi dang chét rdn mau trang (0,061 g, 0,14 mmol).

1H NMR (400MHz, Metanol-d4) & = 7,07 - 6,97 (m, 2H), 3,61 - 3,49 (m, 4H),
2,62 - 2,51 (m, 4H), 2,02 - 2,00 (m, 6H), 2,00 - 1,98 (m, 3H), 1,79 - 1,70 (m, 4H), 1,26
- 1,22 (m, 9H).

Vi du 5: Téng hop [3-(xyclopropancarbonyl)-9-(2,6-dimetyl-4-prop-1-ynyl-
phenyl)-10-ox0-3-azaspiro[5.5]undec-8-en-8-yl] xyclopropancarboxylat (Hop chét P1)
va 3-(xyclopropancarbonyl)-9-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-3-
azaspiro[5.5]undecan-8,10-dion (Hop chit A8)

9-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-3-azaspiro[ 5.5 ]Jundecan-8,10-dion

hydroclorua dugc hip thu trong diclometan (5 mL) va xyclopropancarbony! clorua (2,5
duvong luong, 2,30 mmol) dugc bd sung sau d6 1a N,N-dietyletanamin (2 duong luong,
1,84 mmol) sau do tat ca cac chét rin ngay 1ap trc di vao trong dung dich. Sau khi khudy
tai nhiét dd phong trong 1,5 gio, phan N,N-dietyletanamin khéc (2 duong luong, 1,84
mmol) va xyclopropancarbonyl clorua (2,5 duong luong, 2,30 mmol) dugc bb sung va
hdn hop phan tmg duoc khudy trong thém 3 gio, sau d6 dugc pha loang bang 2M HCI
va dugc chiét hai 14n béng DCM. Céc chét hitu co dugce 1am kho va duge bay hoi dé dé
lai gdbm mau cam ma duoc hép thu so bo 1én trén silic dioxit va dugc tinh ché béng séc
ky nhanh st di_mg gradien tir 5% EtOAc trong iHex dén 100% EtOAc dé thu duoc [3-
(xyclopropancarbonyl)-9—(2,6-dimety1-4-prop»- 1-ynyl-phenyl)-10-0x0-3-
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azaspiro[5.5]undec-8-en-8-yl] xyclopropancarboxylat (Hop chat P1) duéi dang bot mau
tréng nho (0,279 g, 0,607 mmol).

1H NMR (400MHz, CDCI3) § = 7,12 - 6,95 (m, 2H), 3,81 - 3,52 (m, 4H), 2,79 -
2,57 (m, 4H), 2,07 - 1,98 (m, 9H), 1,90 - 1,66 (m, 5H), 1,44 - 1,37 (m, 1H), 1,01 - 0,93
(m, 2H), 0,81 - 0,67 (m, 6H)

[3-(xyclopropancarbonyl)-9-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-10-oxo-3-
azaspiro[5.5]undec-8-en-8-yl] xyclopropancarboxylat (Hop chit P1) (0,202 g, 0,440
mmol) duoc hoa tan trong metanol (8§ mL) va hdn hop nay duge bd sung K2COs (2
duong luong, 0,879 mmol). Hn hop phan ting ndy dugc khudy tai nhiét d6 phong trong
1 givy 30 phut, sau d6 duogc rét vao trong 2M HCI (st bot), sau dé duge chiét hai lan
béng EtOAc. Céc chit hitu co duge lam kho va duge bay hoi dé dé lai chét rdn mau
trang, ma dugc hép thu so bo 1én trén silic dioxit va dugc tinh ché bang séc ky nhanh sir
dung DCM dén 20% MeOH trong DCM dé thu dugc 3-(xyclopropancarbonyl)-9-(2,6-
dimetyl-4-prop~l-ynﬂ-phenyl)-?»-azaspiro[S.S]undecan-S,IO-dion (Hop chit A8) dudi
dang chét rén mau tring (0142 g, 0,363 mmol).

1H NMR (400MHz, Metanol-d4) & = 7,06 - 6,95 (m, 2H), 3,87 - 3,74 (m, 2H),
3,69 - 3,59 (m, 2H), 2,67 - 2,58 (m, 4H), 2,02 - 1,96 (m, 10H), 1,83 - 1,74 (m, 2H), 1,70
- 1,62 (m, 2H), 0,91 - 0,75 (m, 4H).

Vi du 6: Tong hop 3-[2-(diflomethoxy)axetyl]-9-(2,6-dimetyl-4-prop-1-ynyl-
phenyl)-3-azaspiro[5.5]undecan-8,10-dion (Hop chit A197)

Dung dich c6 khudy cua axit 2-(diflomethoxy)axetic (0,7321 g) trong DCM
(26,40 mL), duoc bd sung 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua
(1,136 g), 1-hydroxy-7-azabenzotriazol (0,807 g) va 9-(2,6-dimetyl-4-prop-1-ynyl-
phenyl)-3-azaspiro[5.5Jundecan-8,10-dion hydroclorua (2 g) tai 0°C. Sau do trietylamin
(2,94 mL) dugc bd sung theo giot va phan Gmg nay dugc tiép tuc khudy dé lam Am tlr tlr
dén nhiét do phong. Sau 4 gio, phan ung dugc nglng bang 2M HCl, dugc chiét bang
diclometan (x2), dugc rira bing HCI 2M (x1) va dugc 1am kho qua MgSOs. Sén pham
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thd dugc nap kho truc tiép 1én trén silica gel va dugc tinh ché bfmg séc ky cot (30-80%
EtOAc trong diclometan) va duogc tdn nho bang dietyl ete dé thu dugc 3-[2-
(diflomethoxy)axetyl]-9-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-3-azaspiro[5.5 Jundecan-
8,10-dion du6i dang chét rin mau tring (1,412 g).

1H NMR (400MHz, Metanol-d4) & = 7,03 (s, 2H), 6,50 (t, J = 74,9Hz, 1H), 4,63
(s, 2H), 3,69 - 3,62 (m, 2H), 3,53 - 3,46 (m, 2H), 2,67 - 2,59 (m, 4H), 2,01 (s, 6H), 2,00
- 1,98 (m, 3H), 1,81 - 1,73 (m, 2H), 1,72 - 1,65 (m, 2H)

Vi du 7: Téng hop 4-[9-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-8,10-dioxo-3-
azaspiro[5.5]undecan-3-yl]-4-oxo-butanenitril (Hop chat A198)

N
AN 0
N —
O
O

Dung dich ¢6 khudy ctia axit 3-xyanopropanoic (0,02753 g) trong DCM (1,4 mL)
dwoc bd sung HATU (0,117 g) tai nhiét do phong va hdn hop ndy duoc dé khudy trong
1 gid. Sau d6 9-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-3-azaspiro[ 5.5 ]undecan-8,10-dion
hydroclorua (100 mg) dugc bd sung sau d6 12 trietylamin (0,116 mL) va hdn hop nay
duoc dé khudy tai nhiét do phong qua dém. HCI nudc lodng duge bd sung va hén hop
phan tmg duoc chiét bing DCM. Cac chét chiét hitu co két hop dugce lam khd va duge
¢ trong chan khéng. Qua trinh tinh ché qua séc ky cot nhanh (EtOAc trong Hexan 50-
100%) thu dugc 4-[9-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-8,10-dioxo-3-

azaspiro[5.5]undecan-3-yl]-4-oxo-butanenitril (72 mg) dudi dang chét rén mau tring.

1H NMR (400MHz, Metanol-d4) 3 = 7,03 (s, 2H), 3,68 - 3,63 (m, 2H), 3,58 -
3,53 (m, 2H), 2,83 - 2,78 (m, 2H), 2,70 - 2,65 (m, 2H), 2,59 (s, 4H), 2,02 (s, 6H), 1,99
(s, 3H), 1,78 - 1,73 (m, 2H), 1,70 - 1,66 (m, 2H)

Vi du 8: Téng hop9-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-3-(2-
isopropoxypropanoyl)-3-azaspiro[5.5]undecan-8,10-dion (Hop chit A211)

<Hop—
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9-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-3-azaspiro[5.5Jundecan-8,10-dion
hydroclorua (206 mg) va axit 2-isopropoxypropanoic (79,4 mg) dugc hoa tan trong
DMF (1,1 mL), dugc 1am maét trong dé/nude va sau do trietylamin (194 pL) duoc bd
sung c6 khudy, sau d6 1a HATU (229 mg) trong mot phan. Hdn hgp phan ang nay duoc
khudy ma khong 1am mét trong 60 phut. Phan Gng duoc lam nging bang 2M HCI (118,4
ul) va dugce tinh ché bing sic ky nhanh pha dao dé thu duoc 9-(2,6-dimetyl-4-prop-1-
ynyl-phenyl)-3-(2-isopropoxypropanoyl)-3-azaspiro[ 5.5 Jundecan-8,10-dion dudi dang

chat ran muot mau be nhat.

1H NMR (400MHz, Metanol-d4) § = 1,35 (d, J=6,72Hz, 3H) 1,71 (dt, ]=18,13,
5.73Hz, 4H) 2,00 (d, J=8,07Hz, 9H) 2,61 (d, J=4,89Hz, 4H) 3,55 - 3,76 (m, 4H) 3,86 -
3,96 (m, 1H) 3,98 - 4,08 (m, 1H) 4,41 (d, J=6,72Hz, 1H) 5,17 (dq, J=10,39, 1,391z, 1H)
5,29 (dq, J=17,25, 1,67Hz, 1H) 5,93 (dd, I=17,24, 10,39Hz, 1H) 7,04 (s, 2H).

Vi du 9: Tbéng hop9-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-3-(2-prop-2-
ynoxypropanoyl)-3-azaspiro[5.5]undecan-8,10-dion (Hop chat A215)

@]
@)
:_———/‘ng —
O
(@)

9-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-3-azaspiro[5.5Jundecan-8,10-dion
hydroclorua (206 mg, 0,5552 mmol) va axit 2-prop-2-ynoxypropanoic (77,0 mg, 0,583
mmol) duoc hoa tan trong DMF (1,1 mL), duoc 1am mat trong dé/nudc va sau do
trietylamin (194 pL.) duoc bd sung c6 khudy, sau d6 14 HATU (229 mg) trong mot phan.
Hon hop phan mg nay duoc khudy ma khong lam mat trong 50 phut va sau d6 dugc
lam ngirng bang 2M HCI (118,4 pl) va dugc tinh ché bang sic ky nhanh pha déo dé thu
duoc 9-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-3-(2-prop-2-ynoxypropanoyl)-3-

azaspiro[5.5]undecan-8,10-dion 1a chét rin mau be sang muot (105 mg)

1H NMR (400MHz, Metanol-d4) & = 1,35 (d, J=6,72Hz, 3H) 1,64 - 1,81 (m, 4I1)
2,00 (d, J=8,44Hz, 9H) 2,62 (d, J=9,17Hz, 4H) 3,54 - 3,80 (m, 4H) 4,07 - 4,28 (m, 2H)
4,63 (d, J=6,72Hz, 1H) 7,04 (s, 2H).

Céac vi du vé cac hop chat diét cd theo sang ché.

Bang 1

-37-



38967

CMP

Cau trac

NMR hoic
LCMS

Al

1H NMR (400
MHz, Metanol-
d4) & =17,03(s,
2H), 3,27(4H,
duogc ghép véi
dinh du MeOD),
2,85(s, 3H),
2,59(s, 4H),
2,00(s, 6H),l
1,98(s, 3H),
1,80(t, J =
5,5Hz, 4H)

A2

1H NMR
(400MHz,
Metanol-d4) 6 =
8,59(d,J =
4,36Hz, 1H),
7,93-7,95(m,
1H), 7,58(d, J =
7,4Hz, 1H),
7,48-
7,51(m, 1H),
7,02(d,J =
5,36Hz, 2H),
3,83(brs, 2H),
3,46 (brs,
2H),2,63(s, 4H),

-38-




38967

CMP

Cau tric

NMR hodc
LCMS

1,97-2,02((9H),
1,82 (brs, 2H),
1,72 (brs, 2H)

A3

1H NMR
(400MHz,
Metanol-d4) 6 =
7,06 - 6,99 (m,
2H), 3,38 - 3,32
(m, 4H), 3,12 -
3,01 (m, 2H),
2,64 - 2,48 (m,
4H), 2,03 - 1,97
(m, 9H), 1,82 -
1,70 (m, 4H),
1,37 - 1,30 (m,
3H)

A4

1H NMR
(400MHz,
Metanol-d4) ¢ =
6,96(s, 2H),
3,11(brs 4H),
2,71(s, 6H),
2,40(s, 4H),
1,93-2,01(9H),
1,54(brs, 4H)

-30-




38967

CMP

Cau trac

NMR hodc
LCMS

A5

1H NMR
(400MHz,
Metanol-d4) 6 =
7,02 (s, 2H),
3,39, T =
5,5Hz, 4H), 2,56
(s, 4H), 1,98-
2,00 (9H), 1,65
(t, J=5,5Hz,
4H), 1,32 (s,
~ 9H)

Ab

1H NMR
(400MHz,
Metanol-d4) 6 =
7,07 - 6,97 (m,
2H), 3,61 - 3,49
(m, 4H), 2,62 -
2,51 (m, 4H),
2,02 -2,00 (m,
6H), 2,00 - 1,98
(m, 3H), 1,79 -
1,70 (m, 4H),
1,26-1,22 (m,
9H)

-40-



38967

CMP

Cau trac

NMR hoéc
LCMS

A7

T

1H NMR
(400MHz,
DMS0-d6) § =
7,49 - 7,42 (m,
3H), 7,41 - 7,33
(m, 2H), 7,04 -
6,89 (m, 2H),
3,93 - 3,84 (m,
4H), 3,52 - 3,28
(m, 4H), 2,06 -
1,97 (m, 3H),
1,96 - 1,89 (m,
6H), 1,70 - 1,49
(m, 4H)

A8

1H NMR
(400MHz,
Metanol-d4) ¢ =
7,06 - 6,95 (m,
2H), 3,87 - 3,74
(m, 2H), 3,69 -
3,59 (m, 2H),
2,67 - 2,58 (m,
4H), 2,02 - 1,96
(m, 10H), 1,83 -
1,74 (m, 2H),
1,70 - 1,62 (m,
2H), 0,91 - 0,75
(m, 4H)

-41-




38967

CMP

Cau trac

NMR hoic
LCMS

A9

1H NMR
(400MHz,
Metanol-d4) 6 =
7,06 - 6,94 (m,
2H), 3,62 - 3,57
(m, 3H), 3,55 -
3,46 (m, 4H),
2,97 - 2,89 (m,
3H), 2,65 - 2,59
(m, 4H), 2,04 -
1,92 (m, 9H),
1,77 - 1,49 (m,
4H)

Al0

1H NMR
(400MHz,
Metanol-d4) 6 =
7,03(s, 2H),
4,15(s, 2H),
3,63-3,64(ill,
res, t, 2H),
3,50(t, J=5,2Hz,
2H), 3,39(s,3H),
2,60(s, 4H),
1,98-2,00(9H),
1,73(t, 7 =
5,3Hz, 2H),
1,68(t,J =
5,7Hz, 2H)

-42-




38067

CMP

Cau trac

NMR hodc
LCMS

All

1H NMR
(400MHz,
Metanol-d4) 6 =
7,02(s, 2H),
3,68(s, 3H),
3,52(br.s, 4H),
2,58(s, 4H),
2,00(s, 9H),
1,66(brs. 4H)

Al2

1H NMR (400
MHz, CD30D)
7,07 - 6,93 (m,
2H), 3,52 - 3,45
(m, 4H), 2,62 -
2,53 (m, 4H),
2,02 - 1,98 (m,
9H), 1,70 - 1,60
(m, 4H), 1,51 -
1,42 (m, 9H).

Al3

1H NMR
(400MHz,
Metanol-d4) 6 =
7,06 - 6,93 (m,
2H), 3,68 - 3,59
(m, 4H), 3,36 -
3,33 (m, 4H),
3,27 - 3,21 (m,

4H), 2,61 - 2,50




38967

CMP

Cau truc

NMR hodc
LCMS

(m, 5H), 2,02 -

1,99 (m, 9H),

1,74 - 1,60 (m,
4T1)

Al4

1H NMR
(400MHz,
Metanol-d4) 6 =
7,07 - 6,98 (m,
2H), 6,83 - 6,72
(m, 1H), 6,23 -
6,13 (m, 1H),
5,79 - 5,66 (m,
1H), 3,75 - 3,62
(m, 4H), 2,67 -
2,59 (m, 4H),
2,03 - 1,98 (m,
9H), 1,77 - 1,68
(m, 4H)

AlS

IHNMR
(400MHz,
Metanol-d4) 6 =
7,03 (s, 2H),
3,42 - 3,34 (m,
4H), 2,99 (d,
J=7,1Hz, 2H),
2.59 (s, 4H),
2,01 (s, 6H),
1,99 (s, 3H),




38967

CMP

Cau trac

NMR hoac
LCMS

1,82 - 1,74 (m,
4H), 0,73 - 0,64
(m, 2I0), 0,43 -
0,36 (m, 2H)

Al6

1H NMR
(400MHz,
Metanol-d4) 6 =
8,86 - 8,80 (m,
1H), 8,72 - 8,68
(m, 1H), 8,66 -
8,60 (m, 1H),
7,05 - 6,99 (m,
2H), 3,88 - 3,81
(m, 2H), 3,63 -
3,53 (m, 2H),
2,72 - 2,60 (m,
4H), 2,04 - 1,94
(m, 9H), 1,86 -
1,72 (m, 4H)

Al7

1H NMR

(400MHz,
Metanol) 6 =
7,89 - 7,81 (m,
1H), 7,75 - 7,66
(m, 1H), 7,42 -
7,32 (m, 2H),
7,01 (s, ZH),
3,28 - 3,21 (m,

-45-



38967

CMP

Cau trac

NMR hodc
LCMS

4H), 2,49 (s,
4H), 1,98 (s,
3H), 1,98 (s,
6H), 1,81 - 1,73
(m, 4H)

Al8

1H NMR
(400MHz,
Metanol-d4) 6 =
9,25-9,21 (m,
1H), 8,96 - 8,88
(m, 1H), 7,71 -
7,58 (m, 1H),
7,06 - 6,86 (m,
2H), 3,87 - 3,73
(m, 2H), 3,53 -
3,41 (m, 2H),
2,71 - 2,54 (m,
4H), 2,04 - 1,96
(m, 9H), 1,85 -
1,70 (m, 4H)

Al9

1H NMR
(400MHz,
Metanol-d4) & =
8,94 - 8,78 (m,
2H), 7,60 - 7,53
(m, 1H), 7,07 -
6,97 (m, 2H),
3,92 - 3,69 (m,

-46-




38967

CMP

Cau trac

NMR hodc
LCMS

2H), 3,39 - 3,35
(m, 2H), 2,72 -
2,47 (m, 4H),
2,05 - 1,96 (m,
9H), 1,87 - 1,72
(m, 4H)

A20

1H NMR
(400MHz,
Metanol-d4) 6 =
8,97 - 8,89 (m,
1H), 8,35 - 8,28
(m, 1H), 7,83 -
7,69 (m, 1H),
7,07 - 6,93 (m,
2H), 3,89 - 3,73
(m, 2H), 3,55 -
3,40 (m, 2H),
2,73 - 2,59 (m,
4H), 2,06 - 1,94
(m, 9H), 1,88 -
1,69 (m, 4H)

A21

1H NMR
(400MHz,
Metanol-d4) 6 =
9,31 -9,14 (m,
1H), 7,94 - 7,83
(m, 2H), 7,07 -
6,96 (m, 2H),

-47-



38967

CMP

Cau tric

NMR hoac
LCMS

3,92 - 3,78 (m,
2H), 3,58 - 3,47
(m, 2H), 2,73 -
2,56 (m, 4H),
2,04 - 1,95 (m,
9H), 1,91 - 1,73
(m, 4H)

A22

‘1H NMR
(400MHz,
Metanol-d4) 6 =
8,58 (d,
J=2,2Hz, 1H),
8,17 (dd, J=1,3,
4,8Hz, 1H), 7,91
(br ddd, J=1,5,
2,6, 8,4Hz, 1H),
7,35 (br ddd,
J=0,6, 4,8,
8,4Hz, 1H), 7,04
(s, 2H), 3,68 -
3,56 (m, 4H),
2,63 (s, 4H),
2,02 (s, 6H),
1,99 (s, 3H),
1,82 - 1,70 (m,
4H)

-48-




38967

NMR hodc

CMP Chu tric
LCMS

1H NMR
(400MHz,

/ \ \/le ano (14 E) -

[\] t 1_

/_ )
;,06 = 6’99 (m,

o 2H), 3,64 - 3,56

(m, 2H), 3,49 -

A3 3,42 (m, 3H),
2,63 - 2,56 (m,

4H), 2,33 - 2,17
(m, 4H), 2,04 -
1,94 (m, 9H),
1,74 - 1,55 (m,

4H)

@)

1H NMR
(400MHz,
Metanol-d4) 6 =
9,35-9,29 (m,
1H), 9,29 - 9,19
(m, 1H), 7,79 -
7,65 (m, 1H),
7,07 - 6,98 (m,
2H), 3,88 - 3,79
(m, 2H), 3,50 -
3,40 (m, 2H),
2,74 - 2,56 (m,
4H), 2,04 - 2,02
(m, 3H), 2,00 -
1,94 (m, 6H),
1,86 - 1,80 (m,

A24

-49-
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NMR hoac
LCMS

CMP CAu tric

2H), 1,76 - 1,66
(m, 2H)

11 NMR
(400MTz,
Metanol-d4) 6 =
8,75 - 8,57 (m,
2H), 8,11 - 8,02
(m, 1T1), 7,69 -
7,59 (m, 111),
A25 7,07 - 6,97 (m,
2H), 3,90 - 3,75
(m, 2H), 3,54 -
3,39 (m, 2H),
2,71 -2,52 (m,
4H), 2,05 - 1,96
(m, 9H), 1,87 -
1,68 (m, 4H)

0 1H NMR
0 (400MHz,
Metanol-d4) 6 =

Nm y 9,25 - 9,20 (m,
\- 1H), 8,95 - 8,84
A26 (m, 2H), 7,07 -
6,94 (m, 2H),
3,92 - 3,79 (m,
2H), 3,60 - 3,47
(m, 2H), 2,69 -
2,58 (m, 4T0),

f
\li

-50-




38967

CMP Chu tric

NMR hoic
LCMS

2,07 - 1,95 (m,
9H), 1,87 - 1,69
(m, 4H)

A27

1H NMR
(400MHz,
Metanol-d4) & =
d ppm 0,95 (d,
J=6,72Hz, 6H)
1,62 - 1,73 (m,
4H) 1,87 -1,98
(m, 1H) 1,98 -
2,00 (m, 3H)
2,00 - 2,02 (m, 7
H) 2,58 (s, 4H)
3,53 (brs, 4H)
3,85 (d,
J=6,60Hz, 2H)
7,03 (s, 2H)

A28

1H NMR
(400MHz,
Metanol-d4) & =
1,41 (s, 6H) 1,72
(brs, 4H) 1,99
(s, 3H) 2,01 (s,
6H) 2,61 (s, 4H)
3,24 (s, 3H) 3,59
- 3,74 (m, 2H)

-51-




38967

CMP

Cau trac

NMR hoac
LCMS

4,01-4,10 (m,
2H) 7,04 (s, 2H)

A29

1H NMR
(400MHz,
Metanol-d4) 6 =
8,71 - 8,58 (m,
2H), 7,50 - 7,37
(m, 2H), 7,05 -
6,98 (m, 2H),
3,85-3,79 (m,
2H), 3,47 - 3,39
(m, 2H), 2,71 -
2,57 (m, 4H),
2,05 - 2,00 (m,
3H), 2,00 - 1,94
(m, 6H), 1,86 -
1,67 (m, 4H)

A30

IHNMR
(400MHz,
Metanol-d4) 6 =
7,10 - 6,97 (m,
2H), 3,92 - 3,86
(m, 2H), 3,69 -
3,61 (m, 2H),
3,53 - 3,46 (m,
2H), 2,65 - 2,56
(m, 4H), 2,02 -

-52-




38967

CMP

Cau trac

NMR hodc
LCMS

2,00 (m, 6H),
2,00 - 1,98 (m,
3H), 1,81 - 1,74
(m, 2H), 1,73 -

1,67 (m, 2H)

A3l

1HNMR
(400MHz,
Metanol-d4) 6 =
8,71 - 8,65 (m,
1H), 8,19 (td,
J=1,0, 7,9Hz,
1H), 8,02 (br dt,
J=1,7,7,7THz,
1H), 7,63 (ddd,
J=1,2, 4,8,
7,6Hz, 1H), 7,04
(s, 2H), 3,72 -
3,60 (m, 4H),
2,64 (s, 4H),
2,02 (s, 6H),
1,99 (s, 3H),
1,85 - 1,76 (m,
4H)

A32

1H NMR
(400MHz,
Metanol-d4) 6 =
7,03 (s, 2H),
3,48 - 3,38 (m,

-53-




38967

CMP

Cau trac

NMR hodc
LCMS

4H), 2,72 (s,
3H), 2,58 (s,
4H), 2,01 (s,
6H), 1,99 (s,
3H), 1,72 - 1,61
(m, 4H)

A33

1H NMR
(400MHz,
Metanol-d4) 6 =
7,08 - 6,98 (m,
2H), 3,47 - 3,40
(m, 4H), 3,18 (q,
J=7,1Hz, 2H),
2,58 (s, 4H),
2,01 (s, 6H),
1,99 (s, 3H),
1,70 - 1,64 (m,
4H), 1,11 (1,
J=7,2Hz, 3H)

A34

1H NMR (400
MHz, DMSO-
d6) 8=1,51 (br

s, 4H) 1,86 -
1,98 (m, 6H)
1,98 - 2,08 (m,
3H) 3,34 (brs,
12H) 5,91 (br s,
2H) 7,01 (s, 2H)




38967

CMP

Cau tric

NMR hodc
LCMS

10,34 - 10,65
(m, 1H)

1H NMR
(400MHz,
Metanol-d4) 6 =
1,32 (d,
J=6,72Hz, 3H)
1,63 - 1,82 (m,
4H) 1,99 (s, 3H)
2,01 (s, 6H) 2,62
(d, J=4,65Hz,
4H) 3,55 - 3,82
(m, 4H) 4,28 (d,
J=6,72Hz, 1H)
7,04 (s, 2H)

A36

1H NMR
(400MHz,
Metanol-d4) & =
8,08 - 8,03 (m,
1H), 7,60 - 7,53
(m, 1H), 7,05 -
7,01 (m, 2H),
6,90 - 6,84 (m,
1H), 6,69 - 6,63
(m, 1H), 3,63 -
3,53 (m, 4H),
2,64 - 2,57 (m,
4H), 2,03 (s,

-55-




38967

CMP

Cau trac

NMR hodc
LCMS

6H), 1,99 (s,
3H), 1,83 - 1,75
(m, 4H)

A37

1H NMR
(400MHz,
Metanol-d4) 6 =
8,32 - 8,30 (m,
2H), 7,06 - 7,00
(m, 2H), 6,59 -
6,54 (m, 1H),
3,98 - 3,80 (m,
4H), 2,65 - 2,55
(m, 4H), 2,04 -
2,01 (m, 6H),
2,00 - 1,98 (m,
3H), 1,78 - 1,71
(m, 4H)

A38

1H NMR
(400MHz,
Metanol-d4) 6 =
1,54 - 1,69 (m,
4H) 1,69 - 1,87
(m, 4H) 1,98 -
2,00 (m, 3H)
2,00 - 2,03 (m,
6H) 2,60 (s, 4H)
2,88 -3,02 (m,

-56-




38967

NMR hoac

CAu tric
LCMS

1H) 3,49 (td,
J=11,80,
1,96Hz, 2H)
3,58 - 3,69 (m,
4H) 3,90 - 4,00
(m, 2H) 7,04 (s,
2H)

1HNMR
(400MHz,
Metanol-d4) ¢ =
7,03 (s, 2H),
4,06 - 3,96 (m,
1H), 3,90 - 3,82
(m, 1H), 3,82 -
3,76 (m, 1H),
3,76 - 3,67 (m,
2H), 3,64 - 3,56
(m, 1H), 3,40 -
3,32 (m, 5H),
3,25-3,18 (m,
1H), 3,12 - 3,05
(m, 1H), 2,58 (s,
4H), 2,03 - 1,96
(m, 9H), 1,81 -
1,74 (m, 4H)

-57-



38067

CMP

Cau truc

NMR hodc
LCMS

A40

/

\

1H NMR
(400MHz,
Metanol-d4) 6 =
8,31 (s, 1H),
7,02 (s, 2H),
3,99 (s, 3H),
3,23 - 3,13 (m,
4H), 2,51 (s,
4H), 1,99 (s,
9H), 1,85 - 1,76
(m, 4H)

A4l

1H NMR
(400MHz,
Metanol-d4) 6 =
8,33 - 8,22 (m,
2H), 7,60 - 7,49
(m, 1H), 7,45 -
7,37 (m, 1H),
7,03 (s, 2H),
3,79 - 3,61 (m,
4H), 2,65 (s,
4H), 2,02 (s,
6H), 2,00 (s,
3H), 1,85 - 1,73
(m, 4H)

-58-



38967

CMP

Cau truc

NMR hoac
LCMS

A42

1H NMR
(400MHz,
Metanol-d4) 6 =
1,64 - 1,82 (m,
4H) 2,00 - 2,03
(m, 3H) 2,03 -
2,06 (m, 6H)
2,64 (s, 4H) 3,47
- 3,63 (m, 4H)
7,06 (s, 2H) 8,04
(s, 1H)

A43

1HNMR
(400MHz,
Axetonitril-d3) &
=7,64 - 7,62 (m,
1H), 7,09 - 7,05
(m, 2H), 6,96 -
6,92 (m, 1H),
6,58 - 6,54 (m,
1H), 3,86 - 3,69
(m, 4H), 2,67 -
2,48 (m, 4H),
2,01-2,01 (m,
6H), 1,99 - 1,98
(m, 3H), 1,77 -
1,70 (m, 4H)

-5O-




38967

CMP

Cau trac

NMR hodc
LCMS

Add

4

N\

1H NMR
(400MHz,
Metanol-d4) 6 =
7,97 - 7,94 (m,
1H), 7,83 - 7,80
(m, 1H), 7,06 -
7,01 (m, 2H),
4,41 -4,31 (m,
2H), 3,88 - 3,78
(m, 2H), 2,68 -
2,62 (s, 4H),
2,16 - 2,15 (m,
6H), 1,99 (s,
3H), 1,84 - 1,78
(m, 4H)

A45

/

\\o

IHNMR
(400MHz,
Metanol-d4) 6 =
1,59 (s, 6H) 1,77
(br d, J=6,85Hz,
4H) 1,98 - 2,01
(m, 3H) 2,02 (s,
6H) 2,64 (s, 4H)
3,54 - 4,00 (m,
4H) 7,04 (s, 2H)

-60-




38967

CMP

Cau trac

NMR hodc
LCMS

A46

1H NMR
(400MHz,
Metanol-d4) 6 =
7,06 - 6,92 (m,
2H), 3,86 - 3,78
(m, 2H), 3,77 -
3,69 (m, 2H),
3,09 - 3,00 (m,
2H), 2,65 - 2,61
'_k(m, 4H), 2,04 -
1,98 (m, 9H),
1,80 - 1,72 (m,
4H), 1,44 - 1,39
(m, 6H)

A47

1H NMR
(400MHz,
Metanol-d4) & =
8,56 - 8,50 (m,
1H), 7,98 - 7,85
(m, 1H), 7,49 -
7,45 (m, 1H),
7,46 - 7,37 (m,
1H), 7,08 - 6,95
(m, 2H), 4,06 -
4,00 (m, 2H),
3,71 - 3,60 (m,
4H), 2,65 - 2,55
(m, 4H), 2,03 -
1,96 (m, 9H),

-61-




38967

CMP

Cau trac

NMR hoac
LCMS

1,72 - 1,63 (m,
4H)

A48

1H NMR
(400MHz,
Metanol-d4) 6 =
8,82 - 8,77 (m,
1H), 7,07 - 6,99
(m, 2H), 6,75 -
6,67 (m, 1H),
3,88 - 3,79 (m,
2H), 3,78 - 3,69
(m, 2H), 2,69 -
2,56 (m, 4H),
2,04 -2,01 (m,
3H), 2,01 - 2,00
(m, 3H), 1,99 -
1,98 (m, 3H),
1,85 - 1,73 (m,
4H)

A49

1H NMR
(400MHz,
Metanol-d4) 6 =
7,08 - 6,99 (m,
2H), 4,97 - 4,92
(m, 2H), 4,40 -
4,26 (m, 2H),
3,69 - 3,59 (m,
2H), 3,16 - 3,08

-62-



38967

CMP

Cau truc

NMR hodc
LCMS

(m, 2H), 2,68 -
2,53 (m, 4H),
2,02 - 2,00 (m,

6H), 2,00 - 1,98
(m, 3H), 1,76 -
1,67 (m, 4H),
1,67 - 1,63 (m,

3H)

A50

1H NMR
(400MHz,
Metanol-d4) 6 =
7,06 - 7,02 (m,
2H), 3,67 - 3,58
(m, 4H), 3,42 -
3,37 (m, 2H),
2,64 - 2,57 (m,
4H), 2,18 - 2,15
(m, 3H), 2,04 -
2,00 (m, 6H),
2,00 - 1,98 (m,
3H), 1,83 - 1,76
(m, 2H), 1,71 -
1,64 (m, 2H)
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38967

CMP

Cau trac

NMR hoac
LCMS

1H NMR
(400MHz,
Metanol-d4) & =
7,93 - 7,78 (m,
2H), 7,72 - 7,59
(m, 3H), 7,03 -
6,99 (m, 2H),
3,12 - 3,03 (m,
4H), 2,45 - 2,40
(m, 4H), 1,99 -
1,97 (m, 3H),
1,96 (s, 6H),
1,81 - 1,74 (m,
4H)

AS52

1H NMR
(400MHz,
Metanol-d4) 6 =
7,07 - 7,00 (m,
2H), 4,44 - 4,36
(m, 2H), 3,72 -
3,64 (m, 4H),
3,16 - 3,09 (m,
3H), 2,65 - 2,58
(m, 4H), 2,03 -
2,00 (m, 6H),
2,00 - 1,97 (m,
3H), 1,85 - 1,76




38967

CMP

Cau tric

NMR hoac
LCMS

(m, 2H), 1,76 -
1,67 (m, 2H)

1H NMR
(400MHz,
Metanol-d4) 6 =
1,76 - 1,82 (m,
4H) 1,98 - 2,01
(m, 9H) 2,59 (s,
4H) 3,31 -3,35
(m, 5 H) 7,03 (s,
2H)‘

AS54

1H NMR

(400MHz,
Metanol-d4) 6 =
1,64 - 1,72 (m,
2H) 1,73 - 1,80
(m, 2H) 1,99 (s,
3H) 2,01 (s, 9H)
2,61 (s, 4H) 3,50
- 3,57 (m, 2H)
3,60 - 3,69 (m,
2H) 3,86 - 3,96
(m, 1H) 4,05 -
4,09 (m, 2H)
7,03 (s, 2H)
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38967

CMP

Cau truc

NMR hoac
LCMS

AS55

1H NMR
(400MHz,
Metanol-d4) ¢ =
8,51 - 8,41 (m,
1H), 7,06 - 6,97
(m, 2H), 3,94 -
3,78 (m, 4H),
2,69 - 2,58 (m,
4H), 2,05 - 1,96
(m, 9H), 1,84 -
1,73 (m, 4H)

A56

Cl

_/

0—S

I
O

1H NMR
(400MHz,
Metanol-d4) 6 =
7,07 - 6,99 (m,
2H), 4,83 - 4,81
(m, 2H), 3,57 -
3,43 (m, 4H),
3,05 - 2,98 (m,
1H), 2,71 - 2,65
(m, 1H), 2,63 -
2,52 (m, 2H),
2,01 -1,95 (m,
8H), 1,83 - 1,73
(m, 4H)
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38967

CMP

Cau trac

NMR hodc
LCMS

AS57

1H NMR
(400MHz,
Metanol-d4) 6 =
8,99 - 8,88 (m,
1H), 7,06 - 6,96
(s, 2H), 3,87 -
3,74 (m, 4H),
2,70 - 2,60 (s,
4H), 2,04 - 2,02
(s, 3H), 2,00 -
2,00 (s, 3H),
1,99 - 1,99 (s,
3H), 1,86 - 1,76
(m, 4H)

A58

1H NMR
(400MHz,
Metanol-d4) 6 =
8,92 - 8,70 (m,
1H), 7,08 - 6,95
(m, 2H), 4,26 -
4,19 (m, 2H),
3,90 - 3,75 (m,
2H), 2,71 - 2,58
(m, 4H), 2,02 -
1,97 (m, 9H),
1,88 - 1,78 (m,
4H)
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38967

CMP

Cau trac

NMR hodc
LCMS

A59

1H NMR
(400MHz,
Metanol-d4) & =
1,31 (d,
J=6,60Hz, 3H)
1,63 - 1,82 (m,
4H) 1,98 - 2,00
(m, 3H) 2,00 -
2,03 (m, 6H)
2,61 (d,
J=10,39Hz, 4H)
3,61 (br dd,
J=11,74,
6,11Hz, 4H)
4,58 (q,
J=6,60Hz, 1H)
7,03 (s, 2H)

A60

1H NMR
(400MHz,
Metanol-d4) 6 =
7,05 - 7,00 (m,
2H), 4,84 - 4,81
(m, 4H), 4,22 -
4,16 (m, 1H),
3,76 - 3,69 (m,
2H), 3,68 - 3,63
(m, 2H), 2,62 -
2,55 (m, 4H),
2,02 - 2,00 (m,

-68-



38967

CMP

Cau trac

NMR hodc
LCMS

6H), 2,00 - 1,97
(m, 3H)> 1:72 -
1,65 (m, 4H)

A6l

1H NMR
(400MHz,
CDCI3) 6=17,16
(s, 2H), 3,79 -
3,47 (m, 4H),
2,57 (brs, 4H),
2,35 (s, 3H),
2,07 - 2,02 (m,
9H), 1,76 - 1,65
(m, 4H)

A62

1H NMR (400
MHz, DMSO-
d6) é ppm 1,71
(br t, J=5,44Hz,
4H)1,91-1,98
(m, 1H) 1,95 (d,
J=7,09Hz, 5 H)
2,02 (s, 3H) 2,57
(brs, 4H) 3,67 -
3,79 (m, 2H)
3,97 (brs, 2H)
7,01 (s, 2H) 9,78
(s, 1H)

-69-



38967

CMP

CAiu trac

NMR hodc
LCMS

A63

IHNMR
(400MHz,
Metanol-d4) &
ppm 1,68 - 1,83
(m, 4H) 1,97 -
2,05 (m, 9H)
3,73 - 3,98 (m,
4H) 6,61 (d,
J=2,32Hz, 1H)
7,03 (s, 2H) 7,69
(d, 7=2,08Hz,

. D _

A64

1H NMR
(400MHz,

Metanol-d4) 6 =
8,99 - 8,88 (m,
1H), 7,06 - 6,96
(s, 2H), 3,87 -
3,74 (m, 41),
2,70 - 2,60 (s,

4H), 2,04 - 2,02
(s, 3H), 2,00 -
12,00 (s, 3H),
1,99 - 1,99 (s,

3H), 1,86 - 1,76

(m, 4H)

-70-




38967

CMP

Cau triac

NMR hodc
LCMS

A65

1HNMR
(400MHz,
Metanol-d4) 6 =
7,03 (s, 2H),
3,63 (s, 3H),
3,45-3,37 (m,
4H), 2,58 (s,
4H), 2,04 - 1,96
(m, 9H), 1,73 -
1,62 (m, 4H)

A66

1H NMR
(400MHz,
Metanol-d4) 6 =
8,53 - 8,46 (m,
1H), 7,09 - 6,95
(m, 2H), 6,86 -
6,74 (m, 1H),
3,86 - 3,78 (m,
200), 3,72 - 3,57
(m, 2H), 2,67 -
2,59 (m, 4H),
2,03 - 1,98 (m,
9H), 1,86 - 1,71
(m, 4H)

-71-




38967

CMP

Cau truc

NMR hodc
LCMS

A67

1H NMR
(400MHz,
Metanol-d4) 6 =
7,10 - 6,95 (m,
2H), 4,43 (s,
3H), 3,90 - 3,83
(m, 2H), 3,81 -
3,73 (m, 2H),
2,65 (d,
J=1,3Hz, 4H),
2,01 -1,96 (m,
9H), 1,86 - 1,73
(m, 4H)

A68

1H NMR
(400MHz,
Metanol-d4) 6 =
7,04 - 6,98 (m,
2H), 3,46 - 3,36
(m, 4H), 2,61 -
2,55 (m, 3H),
2,57 - 2,49 (m,
1H), 2,03 - 1,92
(m, 9H), 1,71 -
1,60 (m, 4H),
0,71 - 0,60 (m,
2H), 0,50 - 0,34
(m, 2H)

-72-




38967

CMP

Cau tric

NMR hoac
LCMS

A69

V4

1H NMR
(400MHz,
Metanol-d4) 6 =
8,07 - 8,04 (m,
1H), 7,38 - 7,34
(m, 1H), 7,06 -
7,01 (m, 2H),
4,11 - 4,05 (m,
2H), 3,85 - 3,78
(m, 2H), 2,66 -
2,61 (m, 4H),
2,04 - 2,00 (m,
6H), 2,00 - 1,96
(m, 3H), 1,84 -
1,77 (m, 4H)

AT0

1H NMR
(400MHz,
Metanol-d4) 6 =
8,77 - 8,70 (m,
1H), 8,12 - 8,04
(m, 1H), 8,00 -
7,95 (m, 1H),
7,69 - 7,62 (m,
1H), 7,04 - 6,96
(m, 2H), 3,40 -
3,34 (m, 4H),
2,53 -2,43 (m,
4H), 1,99 - 1,98

(m, 3H), 1,98 (s,

-73-



38967

CMP

Cau trac

NMR hodc
LCMS

6H), 1,80 - 1,70
(m, 4H)

CAT1

1H NMR
(400MHz,
Metanol-d4) 6 =
1,68 - 1,78 (m,
4H) 1,96 - 2,04
(m, 9H) 2,15 (s,
3H) 2,60 (s, 4H)
3,30 (dt, J=3,27,
1,60z, 2H)
3,49 - 3,58 (m,
4H) 7,03 (s, 2H)

AT2

1H NMR
(400MHz,
Metanol-d4) 6 =
6,83 (s, 1H),
6,74 (s, 1H),
3,65 (s, 3H),
3,34-3,29 (m,
4H), 3,07-3,02
(g, 2H), 2,51 (m,
4H), 2,00-1,99
(m, 6H), 1,81 (t,
2H), 1,73 (t,
2H), 1,32 (t,
3H).
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38967

CMP

Cau trac

NMR hoic
LCMS

AT3

0
0)
N =
0O
\

1H NMR
(400MHz,
Metanol-d4) 6 =
7,47-7,41 (m,
5H), 6,83 (s,
1H), 6,75 (s,
1H), 3,79-3,47
(7H), 2,59 (s,
4H), 1,99 (s,
6H), 1,83-1,64
(m, 4H)

AT4

1H NMR
(400MHz,
Metanol-d4) 6 =
(8,59 (d, 1H),
7,94 (d, 1H),
7,58 (d, 1H),
7,50 (d, 1H),
6,82 (d, 1H),
6.73 (d, 1H),
3,82 (t, 2H),
3,67-3,60 (3H),
3,44 (t, 2H),
2,55 (s, 4H),
2,02-1,99 (6H),
1,86-1,68 (m,
4H),

-75-




38967

CMP

Cau trac

NMR hodc
LCMS

AT5

1H NMR
(400MLz,

Metanol-d4) 6 =
6,84 (s, 1),
6,76 (s, 11,
4,16 (d, 2H),
3,66 (s, 3H),
3,62 (t, 2H),
3,49 (t, 2H),
3,39 (s, 3H),
2,56 (s, 4H),

2,01-1,99 (61),
1,77-1,63 (m,

4H).

AT6

1H NMR
(400MHz,
Metancl-d4) 6 =
6,84 (s, 1H),
6,76(s, 1H), 3,66
(s, 3H), 3,43-
3,38 (m, 4H),
2,53 (m, 4H),
1,99 (s, 6H),
1,69 (, 2H),
1,62 (t, 2H),
1,32(s, 9H)

-76-




38967

CMP

Cau trac

NMR hoac
LCMS

ATT

1H NMR
(400MHz,
Metanol-d4) 6 =
6,84 (s, 1H),
6,76(s, 1H), 3,66
(s, 3H), 3,52 (m,
4H), 2,57 (m,
4H), 2,00 (s,
6H), 1,77 (4,
2H), 1,71 (4,
2H), 1,22 (s,
SH)

AT8

00
\

1H NMR
(400MHz,
Metanol-d4) 6 =
6,84 (s, 1H),
6,76 (s, 1H),
3,79 (t, 2H),
3,66 (s, 3H),
3,63 (t, 2H),
2,57 (s, 4H),
2,01-1,98 (7H),
1,81-1,63 (m,
4H), 0,86-0,79
(m, 4H).

-77-




38067

CMP

Cau trac

NMR hoic
LCMS

AT9

1H NMR
(400MHz,
Metanol-d4) 6 =
8,68-8,67 (d,
1H), 8,20-
8,18(d, 1H),
8,04-7,99 (m,
1H), 7,64-
7,61(m, 1H),
6,84(s, 1H),
6,76(s, 1H),
3,66-3,64 ( 6H),
2,59 (m, 4H),
2,14 ( 1H), 2,01-
1,99 ( 6H), 1,83
t, 2H), 1,77 (t,
2H)

A80

1H NMR
(400MHz,
Metanol-d4) 6 =
6,84 (s, 1H),
6,76 (s, 1H),
3,89-3,88 (2H),
3,66 (s, 3H),
3,64 (t, 2H),
3,48 (t, 2H),
2,56 (s, 4H),

-78-



38967

CMP

Ciu tric

NMR hodc
LCMS

2,01-1,99 (6H),
1,73 (m, 4H)

A8l

1HNMR
(400MHz,
Metanol-d4) ¢ =
7,06 - 6,91 (m,
2H), 6,63 - 6,30
(m, 1H), 3,44 -
3,37 (m, 4H),
2,64 - 2,46 (m,
4H), 2,01 - 1,95
(m, 9H), 1,84 -
1,75 (m, 4H)

A82

1H NMR
(400MHz,
Metanol-d4) 6 =
0,96 - 1,04 (m,
2H) 1,14 - 1,21
(m, 2H) 1,80 (br
t, J=5,56Hz, 4H)
2,04 (s, 9H) 2,22
2231
(m, 1H) 2,55 (s,
4H) 3,36 (br s,
4H) 7,15 (s,
2H).
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38967

CMP

Cau trac

NMR hodc
LCMS

A83

S

(@]
o1

1H NMR
(400MHz,
Metanol-d4) 6 =
7,05 - 7,02 (m,
2H), 4,93 - 4,89
(m, 2H), 4,86 -
4,82 (m, 2H),
4,70 - 4,62 (m,
10), 3,36 - 3,31
(m, 4H), 2,61 -
2,55 (m, 4H),
2,01 -2,00 (m,
6H), 1,99 - 1,98
(m, 3H), 1,78 -
1,72 (m, 4H)

A84

IHNMR
(400MHz,
Metanol-d4) & =
7,54 - 7,47 (m,
1H), 7,42 - 7,36
(m, 1H), 7,34 -
7,27 (m, 1H),
7,25 - 7,16 (m,
1H), 7,05 - 6,97
(m, 2T1), 3,89 -
3,78 (m, 2H),
3,44 - 3,36 (m,
2H), 2,68 - 2,54
(m, 4H), 2,03 -

-80-




38967

CMP

Cau trac

NMR hoac
LCMS

2,01 (m, 3H),
1,99 - 1,94 (m,
6H), 1,83 - 1,77
(m, 2H), 1,72 -

1,63 (m, 2H)

A85

1H NMR
(400MHz,
Metanol-d4) ¢ =
7,04 - 6,91 (m,
2H), 3,26 - 3,16
(m, 4H), 2,58 -
2,49 (m, 4H),
2,03 - 1,96 (m,
9H), 1,77 - 1,68
(m, 4H), 1,22 -
1,15 (m, 9H)

A86

1H NMR

(400MHz,
Metanol-d4) 6 =

1,74 (brt,
J=5,14Hz, 4H)
2,04 (s, 9H) 2,12
(s, 3H) 2,59 (br
s, 4H) 3,55 (brs,
4H) 7,14 (s, 2H)

-81-




38967

CMP

Cau tric

NMR hodc
LCMS

A87

ITHNMR
(400MHz,
Metanol-d4) & =
1,84 - 1,91 (m,
4H) 1,98 - 2,00
(m, 3H) 2,03 (s,
6H) 2,58 (s, 4H)
3,40 (br s, 4H)
7,02 (s, 2H) 8,46
- 8,50 (m, 2H)
8,52 (s, 1H).

A88

1H NMR
(400MHz,
Metanol-d4) & =
7,04 (s, 2H),
439 (t,T=
10,5Hz, 2H),
3,84 - 3,79 (m,
2H), 3,78 - 3,72
(m, 2H), 3,27 -
3,22 (m, 3H),
2,64 (s, 4H),
2,02 (s, 3H),
2,01 (s, 3H),
1,99 (s, 3H),
1,79 - 1,73 (m,
4H)

-82-



38967

) NMR hodc
CMP Cau trac
LCMS

1H NMR
(400MHz,
Metanol-d4) 6 =
8,98 - 8,89 (m,
1H), 8,31 - 8,23
(m, 1H), 7,82 -
7,76 (m, 1H),
7,11 - 6,97 (m,

F F
F
/ \
A89 . N O 2H), 3,88 - 3,80
e = (m, 2H), 3,52 -
0 3,43 (m, 2H),

2,70 - 2,56 (m,
4HD), 2,04 - 2,01
(m, 3H), 2,01 -
1,96 (m, 6H),
1,87 - 1,70 (m,
4TY)

1H NMR
(400MHz,
Metanol-d4) 8 =
8,88 - 8,81 (m,
= 1H), 7,96 - 7,88

0
100 FE \—= N B (m, 1H), 7,82 -
g = 7,74 (m, 1H),
o 7,06 - 6,98 (m,

2H), 3,90 - 3,78
(m, 2H), 3,59 -

3,46 (m, 2H),
2,72 - 2,56 (m,

-83-



38967

CMP

Cau truc

NMR hoac
LCMS

4H), 2,04 - 2,01
(m, 3H), 2,00 -
1,96 (m, 6H),
1,88 - 1,71 (m,
4T1)

A91

1H NMR
(400MHz,
Metanol-d4) 6 =
8,21 - 8,14 (m,
1H), 7,93 - 7,84
(m, 2H), 7,06 -
6,99 (m, 2H),
3,89 - 3,81 (m,
2H), 3,56 - 3,49
(m, 2H), 2,73 -
2,58 (m, 4H),
2,05-2,01 (m,
3H), 2,00 - 1,96
(m, 6H), 1,86 -
1,71 (m, 4H)

A92

1H NMR
(400MHz,
Metanol-d4) & =
1,77 - 1,88 (m,
4H) 1,97 - 1,99
(m, 3H) 2,02 (s,
6H) 2,52 (s, 4H)
3,54 - 3,67 (m,




38967

CMP

Cau trac

NMR hodc
LCMS

4T1) 3,92 (t,
J=8,50Hz, 2H)
6,98 - 7,02 (m,
2H)

A93

1H NMR
(460MHz,
Metanol-d4) o =
7,08 - 7,03 (m,
2H), 6,62 - 6,32
(m, 1H), 3,28 -
3,22 (m, 4H),
3,09 - 3,03 (m,
2H), 2,82 - 2,76
(m, 2H), 2,06 -
1,99 (m, 10T1),
2,00 - 1,89 (m,
4TY)

A94

1H NMR
(400MHz,
Metanol-d4) 6 =
7,75 - 7,72 (m,
1H), 7,46 - 7,42
(m, 1H), 7,06 -
7,01 (m, 2H),
3,83 -3,71 (m,
4H), 2,67 - 2,63
(m, 4H), 2,03 -
2,00 (m, 6H),

-85-



38967

CMP

Cau trac

NMR hodc
LCMS

2,00 - 1,98 (m,
3H), 1,83 - 1,75
(m, 4H)

A95

1H NMR
(400MHz,
Metanol-d4) 6 =
7,65 - 7,62 (m,
1H), 7,42 = 7,39
(m, 1H), 7,14 -
7,10 (m, 1H),
7,05 - 7,00 (m,
2H), 3,83 - 3,75
(m, 4H), 2,68 -
2,62 (m, 6H),
2,04 - 2,00 (m,
6H), 2,00 - 1,98
(m, 3H), 1,81 -
1,75 (m, 4H)

A96

1H NMR
(400MHz,
Metanol-d4) 6 =
1,24 (t,

J=7,34Hz, 3H)
1,61 - 1,77 (m,
4H) 1,98 (s, 3H)
2,01 - 2,06 (m,
6H) 2,39 - 2,49
(m, 4H) 2,86 -

-86-



38967

CMP

Cau triec

NMR hodc
LCMS

2,94 (m, 2H)
3,48 (brs, 2H)
3,53 -3,59 (m,

2H) 6,99 (s, 2H)

8,00 (s, 1H).

A97

1H NMR
(400MHz,
Metanol-d4) 6 =
8,72 (d,
J=1,7Hz, 1H),
7,02 (s, 2H),
6,66 (d,
J=1,6Hz, 1H),
4,56 (s, 2H),
2,54 (s, 4H),
2,00 (s, 6H),
1,99 (s, 3H),
1,72 - 1,68 (m,
4H)

A98

1H NMR

(400MHz,
Metanol-d4) 6 =

8,95 (d,
J=1,6Hz, 1H),

8,83 (dd, J=1,5,
5,0Hz, 1H), 8,23
(ddd, J=1,6, 2,2,
8,1Hz, 1H), 7,68

-87-




38967

CMP

Cau trtc

NMR hodc
LCMS

(ddd, 7=0,7, 4,9,
8,0Hz, 1H), 7,01
(s, 2H), 3,19 -
3,12 (m, 4H),
2,45 (s, 4H),
1,98 (s, 3H),
1,08 - 1,96 (m,
6H), 1,83 - 1,77
(m, 4H)

A99

1H NMR
(400MHz,
Metanol-d4) 6 =
8,42 (d, 2H),
7,74 (d, 1H),
7,42-7,39 (d,
1H), 7,02 (s,
2H), 3,85 (s,
2H), 3,65 (4H),
2,59 (s, 4H),
2,00-1,98 (9H),
1,68-1,66 (4H)

A100

IHNMR
(400MHz,
Metanol-d4) 6 =
7,04 (s, 2H),
3,32-3,24(s,
4H), 2,65(s,
4H), 2,00-

-88-



38967

CMP CAu triic

NMR hodc
LCMS

1,08( 910),
1,84(m, 4H)

= 0
No
A101 \\——hN

1H NMR
(400MHz,
Metanol-d4) 6 =
9,07 (s, 1H),
8,70 (d, iH),
7,49 (s, 1H),
7,02 (s, 2H),
4,00 (s, 2H),
3,66 (4H), 2,59
(s, 4H), 2,00-
1,98 (9H), 1,74-
1,68 (4H)

=N O
wo | SO0
(@]

1H NMR

(400MHz,
Metanol-d4) 6 =
8,74(d, 2H), -
7,37(1H), 7,02
(s, 2H), 4,12 (s,
2H), 3,69-3,62
(m, 4H), 2,59(s,
4H), 2,00-1,98
(9H), 1,73-1,68

G Y

-890-




38967

CMP

Cau tric

NMR hodc
LCMS

A103

1H NMR
(400MHz,
Metanol-d4) 6 =
9,10 (t, 1H),
7,71 (d, 2H),
7,04 (s, 2H),
4,00 (s, 2H),
4,19-4,17 (2H),
3,73-3,67 (m,
4H), 2,61 (s,
4H), 2,02-2,00
(9H), 1,77-1,76
(4H), 1,72-1,69
(4H)

A104

1H NMR
(400MHz,
Metanol-d4) 6 =
8,58 (s, 1H),
8,55-8,54(m,
1H), 8,48 (d,
1H), 7,02 (s,
2H), 4,04 (s,
2H), 3,70-3,65
(m, 4H), 2,59 (s,
4H), 2,00-
1,98(9H), 1,75-
1,7 3(2H), 1,69-
1,67 (2H)
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CMP

Cau tric

- NMR hoac
LCMS

A105

1H NMR
(400MHz,
Metanol-d4) ¢ =
7,06 - 7,00 (m,
2H), 4,14 - 4,10
(m, 3H), 3,93 -
3,85 (m, 2H),
3,84 - 3,77 (m,
2H), 3,67 -3,63
(m, 3H), 2,69 -
2,59 (m, 4H),
2,03 -2,01 (m,
3H), 2,01 - 2,00
(m, 3H), 2,00 -
1,98 (m, 3H),
1,81-1,71 (m,
4H)

A106

=Z

-

1H NMR
(400MHz,
Metanol-d4) & =
8,32 - 8,27 (m,
1H), 7,35 - 7,28
(m, 2H), 7,06 -
7,00 (m, 2H),
3,86 - 3,69 (m,
4H), 2,68 - 2,61
(m, 4H), 2,03 -
2,00 (m, 6H),
1,99 - 1,98 (m,
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CMP

Cau triac

NMR hoic
LCMS

3H), 1,84 - 1,78
(m, 4H)

A107

1H NMR
(400MHz,
Metanol-d4) 6 =
9,12 (d,J =
1,5Hz, 1H), 8,86
(d, ] =2,3Hz,
1H), 8,78 (dd, J
=1,5, 2,4Hz,
1H), 7,02 (s,
2H), 3,48 - 3,37
(m, 4H), 2,52 (s,
4H), 1,98 (s,
9H), 1,83 - 1,72
(m, 4H)

A108

1H NMR
(400MHz,
Metanol-d4) 6 =
7,03 (s, 2H),
3,59 - 3,50 (m,
4H), 2,59 (s,
4H), 2,44 (g, T =
7,5Hz, 2H), 2,01
(s, 6H), 2,00 -
1,98 (m, 3H),
1,76 - 1,70 (m,
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CMP

Caiu trtc

NMR hoac
LCMS

4H), 1,13 (1, 1=
7,5Hz, 3H)

A109

LCMS M+H:
450

Al110

LCMS M+
459

Alll

LCMS M+H:
459

All12

LCMS M+H:
432

All13

LCMS M+H:
419

-03-
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) NMR hoic
CMP Cau tric
LCMS
LCMS M+H:
All4
454
__N
N\ / LCMS M-+H:
Al15 /
// 443
0
N
(/
| 7 LCMS M-+H:
All6
/ 419
(0]
LCMS M+H:
All7
432
N%\S o
— // LCMS M+H:
A118 N, _
// — 435
(o]
\
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, NMR hoic
CMP Cau trac
LCMS
N\
\(/ \N
b/ 2 LCMS M-+H:
N K} = |
Vs — 434
0
\
0
\
(6]
LCMS M+H:
A120
459
LCMS M+H:
Al121
459
LCMS M-+H:
Al122
458
LCMS M+H:
Al123
419
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, NMR hoéc
CMP Cau triac
LCMS
LCMS M+H:
Al24
410
LCMS M+H:
Al125
447
|
//N\
N o)
/) LCMS M+H:
Al126
433
0
o)
LCMS M+H:
A127
444
/3
LCMS M+H:
A128 P
450
O/
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, NMR hodc
CMP Cau tric
LCMS
O
LCMS M+H:
Al129
422
</ \\ O/ 0 .
N // LCMS M+H:
A130 N\ , / \ -
//-‘—N /—__—‘ 459
° N\
o
LCMS M+H:
Al131
433
/
@]
LN
/ \ ,
N 0O LCMS M-+H:
Al132 - /
- / \ 460
// N\— = .
© - \
0
LCMS M+H:
A133
A 438
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) NMR hodc
CMP Cau trac
LCMS
LCMS M+H:
Al134
447
N
SN .
— J LCMS M+H:
Al135
N 436
o)
0
LCMS M+H:
A136
432
LCMS M+H:
Al137
436
LCMS M+H:
A138
444

-08-
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CMP

Ciu trac

NMR hodc
LCMS

A139

LCMS M+H:
422

A140

1H NMR
(400MHz,
Metanol-d4) 6 =
8,80 (d, ] =
6,0Hz, 2H), 7,94
(d, J=5,0Hz,
2H), 7,04 (s,
2H), 3,63 (br's,
4H), 2,64 (s,
4H), 2,01 (s,
6H), 2,00 - 1,99
(m, 3H), 1,80
(brd, J = 5,9Hz,
AH)

Al4l

- IHNMR
(400MHz,
Metanol-d4) & =
7,03 (s, 2H),
3,59 -3,51 (m,
4FD), 2,59 (s,
4H), 2,01 (s,
6H), 1,99 (s,
3H), 1,94 - 1,87
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CMP

Cau trac

NMR hodc
LCMS

(m, 1H), 1,77 -
1,70 (m, 4H),
0,98 - 0,92 (m,
2H), 0,91 - 0,85
(m, 2H)

Al42

1H NMR
(400MHz,
Metanol-d4) 6 =
7,03 (s, 2H),
3,59 - 3,48 (m,
4H), 2,66 (quin,
J=6,9Hz, 1H),
2,60 (s, 4H),
2,01 (s, 6H),
1,99 (s, 3H),
1,76 - 1,70 (m,
4H), 1,14 (d, T =
6,8Hz, 6H)

Al43

Lo
\

(fz
Z
X

I =
Iil

1H NMR (400
MHz, metanol)
d ppm 1,35 (s,
6H) 1,69 - 1,78
(m, 4H) 1,96 -
2,03 (m, 9H)
2,58 (s, 4H) 2,87
(s, 2H) 3,22 -
3,28 (m, 4H)
7,03 (s, 2HD).
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CMP

Cau trac

NMR hoidc
LCMS

Al44

1HNMR
(400MHz,
Metanol-d4) 6 =
7,06 - 7,02 (m,
2H), 4,84 - 4,82
(m, 8H), 4,32 -
4,26 (m, 2H),
3,72 - 3,66 (m,
2H), 3,48 - 3,43
(m, 2H), 2,67 -
2,57 (m, 4H),
2,03 - 2,00 (m,
6H), 2,00 - 1,98
(m, 3H), 1,82 -
1,75 (m, 2H),
1,75 - 1,68 (m,
2H)

Al45

1H NMR
(400MHz,
Metanol-d4) & =
8,69 - 8,66 (m,
1H), 8,19 (td, J
=1,0, 7,8Hz,
1H), 8,02 (dt, J
=1,7,7,7THz,
1H), 7,63 (ddd, J
=1,2,4,8,
7,6Hz, 1H), 7,03
(s, 2H), 3,69 -
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CMP

Cau truc

NMR hodc
LCMS

3,62 (m, 4H),
2,63 (s, 4H),
2,02 - 2,01 (m,
6H), 2,00 - 1,98
(m, 3H), 1,84 -
1,78 (m, 4H)

Al46

1H NMR
(400MHz,
Metanol-d4) 6 =
1,43 (s, 6H) 1,69
(brs, 4H) 1,96 -
2,03 (m, 9H)
2,60 (s, 4H) 3,49
- 4,20 (m, 4H)
7,04 (s, 2H).

Al47

1H NMR
(400MHz,
Metanol-d4) & =
7,02 (s, 2H),
4,24 (s, 2H),
3,68 - 3,61 (m,
4H), 3,58 - 3,52
(m, 4H), 3,36 (s,
3H), 2,58 (s,
4H), 2,02 (s,
6H), 1,99 (s,
3H), 1,78 - 1,73
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CMP

Cau truc

NMR hoac
LCMS

(m, 2H), 1,70 -
1,65 (m, 2H)

Al48

1H NMR
(400MHz,
Metanol-d4) 6 =
7,03 (s, 2H),
4,19 (s, 2H),
3,66 - 3,61 (m,
2H), 3,59 - 3,52
(m, 4H), 2,58 (s,
4H), 2,03 - 2,00
(m, 6H), 1,99 (s,
3H), 1,77 - 1,72
(m, 2H), 1,71 -
1,65 (m, 2H),
1,22 (t,J=
7,0Hz, 3H)

Al49

1H NMR
(400MHz,
Metanol-d4) 6 =
8,97 (d,J=
4,9Hz, 2H), 7,72
(s, 1H), 7,67 (t,J
=4,9Hz, 1H),
7,04 (s, 2H),
3,65 (br s, 4H),
2,61 (s, 4H),
2,02 (s, 6H),
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CMP

Cau trac

NMR hodc
LCMS

1,99 (s, 3H),
1,91-1,72 (m,
4H)

A150

=N

o)

O ZT
Y
pd

1H NMR
(400MHz,
Metanol-d4) 6 =
9,38 (dd, J = 1,7,
5,1Hz, 1H), 8,37
(dd, J=1,7,
8,5Hz, 1H), 7,94
(dd, J=5,1,
8,6Hz, 1H), 7,03
(s, 2H), 3,71 -
3,64 (m, 4H),
2,62 (s, 4H),
2,02 (s, 6H),
1,99 (s, 3H),
1,85-1,78 (m,
4H)

AlS1

1H NMR
(400MHz,
Metanol-d4) 6 =
7,05 - 7,00 (m,
2H), 5,22 - 5,17
(m, 1H), 4,00 -
3,92 (m, 2H),
3,90 - 3,83 (m,
2H), 3,68 - 3,59
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CMP

Cau trac

NMR hoéc
LCMS

(m, 4H), 2,81 -
2,76 (m, 2H),
2,61 -2,56 (m,

4H), 2,03 - 2,00
(m, 6H), 2,00 -
1,97 (m, 3H),
1,78 - 1,72 (m,

2H), 1,69 - 1,64

(m, 2H)

Al152

1H NMR
(400MHz,
Metanol-d4) ¢ =
7,03 (s, 2H),
3,94 — 3,82 (m,
1H), 3,50 - 3,39
(m, 4H), 2,58 (s,
4H), 2,01 - 1,99
(m, 9H), 1,72 —
1,58 (m, 4H),
1,14 (d, 6H)

A153

1H NMR

(400MHz,
Metanol-d4) 6 =

1,32 (d,
J=6,72Hz, 3H)
1,65 - 1,80 (m,
4H) 2,00 (d,

J=8,93Hz, 9H)
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CMP

Cau trac

NMR hodc
LCMS

2,62 (d,
J=4,52Hz, 4H)
3,57 -3,74 (m,
4H) 4,27 (d,
J=6,60Hz, 1H)
7,04 (s, 2H).

Al54

1H NMR
(400MHz,
Metanol-d4) 6 =
1,32 (d,
J=6,60Hz, 3H)
1,65 - 1,78 (m,
4H) 2,00 (d,
J=9,17Hz, 9H)
2,61 (d,
J=4,52Hz, 4H)
3,57 -3,74 (m,
4H) 4,27 (q,
J=6,68Hz, 1H)
7,04 (s, 2H).

A155

1H NMR

(400MHz,
Metanol-d4) 6 =

1,43 (4,
J=6,54Hz, 5 H)
1,62 - 1,91 (m,
4H) 2,00 (d,

J=8,44Hz, 9H)
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CMP

Cau trac

NMR hodc
LCMS

2,62 (br d,

J=18,71Hz, 4H)

3,44 - 3,84 (m,
4H) 4,31 (4,

J=6,85Hz, 1H)

5,46 - 5,54 (m,
1H) 7,04 (s,

2H).

Al156

0
HOm
N —
0]
o /

1H NMR (400
MHz, metanol)
o ppm 1,43 (dd,
J=12,47,
6,85Hz, 6H)
1,55 (d,
J=6,97THz, 3H)
2,00 (d,
J=9,66Hz, 9H)
2,61 (brd,
J=15,41Hz, 5 H)
3,44 -3,82 (m, 5
H) 4,31 (q,
J=6,97THz, 1H)
5,16 (q,
J=6,97Hz, 1H)
5,52 (d,
J=6,85Hz, 1H)
7,03 (s, 2H).
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CMP

Cau truc

NMR hoac
LCMS

A157

F
N
N
0 )N =
O
@)

1H NMR
(400MHz,
Metanol-d4) 6 =
8,57 (d,J=
2,8Hz, 1H), 8,25
(dd, J =45,
8,7Hz, 1H), 7,81
(dt,7=2,8,
8,5Hz, 1H), 7,03
(s, 2H), 3,65 (br
s, 4H), 2,63 (s,
4H), 2,02 (s,
6H), 2,00 - 1,97
(m, 3H), 1,83 -
1,77 (m, 4H)

Al158

1H NMR
(400MHz,
Metanol-d4) 6 =
8,82 (s, 1H),
8,36 (s, 1H),
7,03 (s, 2H),
3,58 (brs, 4H),
2,61 (s, 4H),
2,01 (s, 6H),
1,99 (s, 3H),
1,75 (br s, 4H)
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CMP

Cau trac

NMR hodc
LCMS

Al159

1H NMR
(400MHz,
Metanol-d4) 6 =
8,21 - 8,07 (m,
2H), 7,35 (dd, J
= 1,6, §,1Hz,
1H), 7,03 (s,
2H), 3,65 - 3,61
(m, 4H), 2,64 (s,
4H), 2,02 (s,
6H), 1,99 (s,
3H), 1,84 - 1,76
(m, 4H)

Al160

7 N\
N=

1H NMR
(400MHz,
Metanol-d4) & =
9,01 (dd, J = 0,9,
2,0Hz, 1H), 8,41
(dd, J=2,0,
8,1Hz, 1H), 8,31
(dd, J=10,8,
8,1Hz, 1H), 7,03
(s, 2H), 3,66 (s,
4H), 2,64 (s,
4H), 2,01 (d,J =
2,3Hz, 6H), 1,99
(s, 3H), 1,85 -
1,76 (m, 4H)
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CMP

Cau triuc

NMR hoac
LCMS

Al6l

1H NMR
(400MHz,
Metanol-d4) 6 =
8,47 (d,J =
5,7Hz, 1H), 7,71
(d, ] =2,4Hz,
1H), 7,16 (dd,J
=2,60,5,7THz,
1H), 7,02 (s,
2H), 3,95 (s,
2H), 3,65 (br t, J
=5,0Hz, 4H),
2,59 (s, 4H),
2,02 (s, 6H),
1,99 (s, 3H),
1,83 - 1,76 (m,
4H)

Al62

1H NMR
(400MHz,
Metanol-d4) 6 =
8,67 (dd, J = 0,6,
2,4Hz, 1H), 8,17
(dd, J = 0,6,
8,4Hz, 1H), 8,07
(dd, J=2,4,
8,4Hz, 1H), 7,03
(s, 2H), 3,68 -
3,62 (m,J =
5,5Hz, 4H), 2,64
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CMP

Cau trac

NMR hodc
LCMS

(s, 4H), 2,02 (s,
6H), 1,99 (s,
3H), 1,84 - 1,75
(m, 4H)

Al63

1H NMR
(400MHz,
Metanol-d4) 6 =
8,49 (td, J = 1,3,
4,5Hz, 1H), 7,81
- 7,74 (m, 1H),
7,71 - 7,65 (m,
1H), 7,03 (s,
2H), 3,67 - 3,61
(m, 4H), 2,64 (s,
4H), 2,02 (s,
6H), 1,99 (s,
3H), 1,82 - 1,77
(m, 4H)

Al64

1H NMR
(400MHz,
Metanol-d4) 6 =
8,70 (dd, J = 5,5,
7,8Hz, 1H), 7,93
(dd, J=2,4,
9,2Hz, 1H), 7,46
(ddd, J=2,6,
5,7, 8,3Hz, 1H),
7,03 (s, 2H),
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CMP

Cau tric

NMR hodc
LCMS

3,65 (brd, ] =
5,3Hz, 4H), 2,63
(s, 4H), 2,02 (s,

6H), 1,99 (s,
3H), 1,83 - 1,77
(m, 4H)

A165

1H NMR
(400MHz,
Metanol-d4) 6 =
1,26 (s, 9H) 1,75
- 1,81 (m, 4H)
1,97 - 2,04 (m,
9H) 2,63 (s, 4H)
2,98 (s, 3H) 3,59
(br s, 4H) 7,04
(s, 2H).

A166

1H NMR
(400MHz,
Metanol-d4) 6 =
7,91 - 7,85 (m,
2H), 7,62 — 7,58
(m, 1H), 7,52 —
7,48 (m, 2H),
7,03 (s, 2H),
3,63 (br m, 4H),
2,64 (s, 4H),
2,01 -1,99 (m,
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CMP

Cau trac

NMR hoidc
LCMS

9H), 1,84 — 1,73
(m, 4H)

A167

1H NMR
(400MHz,
Metanol-d4) & =
7,73 — 7,69 (m,
1H), 7,59 - 7,54
(m, 1H), 7,32 —
7,19 (m, 2H),
7,04 (s, 2H),
3,69 — 3,56 (m,
4H), 2,63 (s,
4H), 2,02 - 1,99
(m, 9H), 1,84 —
1,70 (m, 4H)

Al68

1H NMR
(400MI1z,
Metanol-d4) & =
9,03 - 8,99 (m,
1H), 8,39 - 8,34
(m, 2H), 7,03 (s,
2H), 3,71 - 3,61
(m, 4H), 2,63 (s,
4H), 2,02 (s,
611), 1,99 (s,
2H), 1,84 - 1,76
(m, 4H)
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CMP CAu tric

NMR hodc
LCMS

A169

1H NMR
(400MHz,
Metanol-d4) 6 =
7,03 (s, 2H),
3,45 3,36 (m,
4H), 2,58 (s,
4H), 2,01 — 1,99
(m, 9H), 1,77 —
1,62 (m, 6H),
1,27 (s, 6H),
0,84 (t,3H)

A170 \:Sf_N

1H NMR
(400MHz,
Metanol-d4) o =
7,03 (s, 2H),
6,77 (s, 1H),
4,14 (s, 4H),
3,70 - 3,64 (m,
4H), 2,62 (s,
4H), 2,01 (s,
6H), 1,99 (s,
3H), 1,74 - 1,69
(m, 4H)

Al71

1HNMR
(400MHz,
Metanol-d4) 6 =
7,04 (s, 2H),
4,18 (s, 2H),
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CMP

Cau trac

NMR hoac
LCMS

3,71 - 3,61 (m,
3H), 3,57 (br dd,
J=5,0, 5,7Hz,
2H), 2,62 (s,
4H), 2,01 (s,
6H), 1,99 (s,
3H), 1,78 - 1,72
(m, 2H), 1,69
(brt,J=5,7Hz,
2H), 1,19 (d,J =
6,1Hz, 6H)

Al72

1H NMR
(400MHz,
Metanol-d4) 6 =
7,04 (s, 2H),
3,70 (t,J =
6,3Hz, 2H), 3,63
(td, J =5,8,
12,1Hz, 4H),
3,50 (q,J =
7,1Hz, 2H), 2,66
(t, J=6,3Hz,
2H), 2,61 (s,
4H), 2,01 (s,
6H), 1,99 (s,
3H), 1,78 - 1,73
(m, 2H), 1,69 -
1,64 (m, 2H),
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CMP

CAau trac

NMR hodc
LCMS

17 T=
7,0Hz, 3H)

Al73

1H NMR
(400MHz,
Metanol-d4) 6 =
7,04 (s, 2H),
4,41 (s, 1H),
3,88 - 3,45 (m,
10H), 2,63 (s,
2H), 2,59 (s,
2H), 2,02 (s,
3H), 2,01 (s,
3H), 1,99 (s,
3H), 1,79 - 1,60
(m, 4H)

Al74

1H NMR
(400MHz,
Metanol-d4) 6 =
7,04 (s, 2H),
4,44 - 439 (m,
1H), 3,87 - 3,46
(m, 10H), 2,63
(s, 2H), 2,59 (s,
2H), 2,02 (s,
3H), 2,01 (s,
3H), 1,99 (s,
3H), 1,78 - 1,61
(m, 4H)
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CMP

Cau tric

NMR hoédc
LCMS

Al75

1H NMR
(400MHz,
Metanol-d4) 6 =
7,03 (s, 2H),
6,78 (s, 1H),
4,06 - 4,01 (m,
2H), 3,71 - 3,63
(m, 4H), 2,62 (s,
4H), 2,24 (1,1 =
5,7Hz, 2H), 2,01
(s, 6H), 1,99 (s,
3H), 1,94 - 1,85
(m, 2H), 1,74 -
1,67 (m, 4H)

Al176

1H NMR
(400MHz,
Metanol-d4) & =
8,32 (d,J =
2,4Hz, 1H), 8,15
(d, T =9,0Hz,
1H), 7,52 (dd, J
=29, 8,8Hz,
1H), 3,95 (s,
3H), 3,67 - 3,61
(m, 4H), 2,63 (s,
4H), 2,02 (s,
6H), 1,99 (s,
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CMP

Cau trac

NMR hoic
LCMS

3H), 1,86 - 1,76
(m, 4H)

Al177

1H NMR
(400MHz,
Metanol-d4) 6 =
8,22 8,17 (m,
2H), 7,40 (dd,
1H), 7,05 (s,
2H), 3,78 — 3,63
(m, 4H), 2,65 (s,
4H), 2,46 (s,
3H), 2,02 — 2,00
(m, 9H), 1,86 —
1,78 (m, 4H)

Al178

1H NMR
(400MHz,
Metanol-d4) 6 =
8,96 - 8,93 (m,
1H), 8,30 (dd,J
=20, 8,1Hz,
1H), 7,76 (d, J =
8,2Hz, 1H), 7,03
(d, J =4,9Hz,
2H), 3,86 - 3,80
(m, 2H), 3,51 -
3,45 (m, 2H),
2,70 - 2,58 (m,
4H), 2,03 - 2,02
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- CMP

Cau trac

NMR hoac
LCMS

(m, 3H), 1,99 (s,
3H), 1,98 (s,
3H), 1,85 - 1,80
(m, 2H), 1,78 -
1,72 (m, 2H)

Al179

1H NMR
(400MHz,
Metanol-d4) 6 =
8,06 (s, 1H),
7,44 (t,] =
1,3Hz, 1H), 7,08
(s, 1H), 7,03 (s,
2H), 3,69 - 3,61
(m, 4H), 2,64 (s,
4H), 2,01 (s,
6H), 1,99 (s,
3H), 1,85-1,79
(m, 4H)

A180

1H NMR
(400MHz,
Metanol-d4) 6 =
8,28 - 8,36 (m,
2H) 7,01 - 7,05
(m, 2H) 3,96 -
4,01 (m, 3H)
3,80 - 3,86 (m,
2H) 3,57 - 3,64
(m, 2H) 2,59 -
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CMP Chu tric

NMR hoac
LCMS

2,71 (m, 4H)
2,01 - 2,04 (m,
3H) 1,97 - 2,01
(m, 6H) 1,75 -

1,86 (m, 4H)

Al81

LCMS M-+H:
454

- /

Al82
N\

o)

LCMS M+H:
434

Al183

LCMS M+H:
460
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, NMR hoiic
CMP Cau truc
LCMS
7\
N= LCMS M+H:
A184
457
(@)
0]
io 4 LCMS M-+H:
A185 1N
/4 438
(@]
\\O
0
% 7 \_ LCMS M-+H:
A186 _\/_N /
/) >\_// 424
O \
O
LCMS M+H:
A187
435
LCMS M+H:
A188
432
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38967

CMP CAu tric MR hoge
LCMS
N=\ /
15 e N/N_/LN { o LCMS M+H:
g ( — 434
\O
2 ]
100 — Vi LCMS M+H:
—° e =S 459
\\O
N
AN
N
o] . ) //o LCMS M-+H:
\ a - 454
72NE -
o]
N,/
N
7\ o
1o — 4 LCMS M-+H:
v = |
\\O
\
’ Vi
LCMS M-+H:
A193 —\—>>N .
7 — 424
\\o
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CMP

Cau trac

NMR hoic
LCMS

Al194

LCMS M+H:
499

A195

LCMS M+H:
446

A196

LCMS M+H:
432

A197

1H NMR
(400MHz,
Metanol-d4) 6 =
7,03 (s, 2H),
6,50 (1,1 =
74,9Hz, 1H),
4,63 (s, 2H),
3,69 - 3,62 (m,
2H), 3,53 - 3,46
(m, 2H), 2,67 -
2,59 (m, 4H),
2,01 (s, 6H),
2,00 - 1,98 (m,
3H), 1,81 - 1,73
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CMP

Cau tric

' NMR hoac

LCMS

(ms 2H)> 1,72 -
1,65 (m, 2H)

A198

1H NMR
(400MHz,
Metanol-d4) 6 =
7,03 (s, 2H),
3,68 - 3,63 (m,
2H), 3,58 - 3,53
(m, 2H), 2,83 -
2,78 (m, 2H),
2,70 - 2,65 (m,
2H), 2,59 (s,
4H), 2,02 (s,
6H), 1,99 (s,
3H), 1,78 - 1,73
(m, 2H), 1,70 -
1,66 (m, 2H)

Al199

1H NMR
(400MHz,
Metanol-d4) 6 =
7,05 - 7,01 (m,
2H), 3,69 - 3,63
(m, 2H), 3,50 -
3,43 (m, 2H),
2,64 - 2,58 (m,
4H), 2,03 - 2,00
(m, 6H), 2,00 -
1,98 (m, 3H),

-124-



38967

CMP

Cau trac

NMR hoic
LCMS

1,79 - 1,73 (m,
2H), 1,73 - 1,68
(m, 2H)

A200

1H NMR
(400MHz,
Metanol-d4) § =
7,04 (s, 2H),
4,28 (s, 2H),
3,80 - 3,75 (m,
2H), 3,73 - 3,68
(m, 2H), 3,67 -
3,61 (m, 2H),
3,59 - 3,53 (m,
2H), 2,62 (s,
4H), 2,01 (s,
6H), 1,99 (s,
3H), 1,79-1,74
(m, 2H), 1,72 -
1,66 (m, 2H)

A201

1H NMR
(400MHz,
Metanol-d4) § =
7,03 (s, 2H),
5,94 (tdd, J =
5,5,104,
17,4Hz, 1H),
5,31 (qd, J= 1,7,
17,2Hz, 1H),
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CMP

Cau trac

NMR hoéc
LCMS

520 (qd, T=14,
10,5Hz, 1H),
4,21 (s, 2H),

4,05 (td, T = 1,4,

5,6Hz, 2H), 3,66

- 3,61 (m, 2H),
3,57 - 3,50 (m,
2H), 2,61 (s,
4H), 2,01 (s,
6H), 1,99 (s,
3H), 1,76 - 1,71
(m, 2H), 1,71 -
1,66 (m, 2H)

A202

1H NMR
(400MHz,
Metanol-d4) 6 =
7,03 (s, 2H),
4,25 (s, 2H),
3,68 - 3,58 (m,
2H), 3,55 - 3,50
(m, 2H), 3,47
(tt, T = 3,0,
6,0Hz, 1H), 2,61
(s, 4H), 2,01 (s,
GH), 1,99 (s,
3H), 1,77 - 1,72
(m, 2H), 1,71 -
1,65 (m, 2H),
0,64 - 0,58 (m,
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CMP

Cau truc

NMR hodc
LCMS

2H), 0,52 - 0946
(m, 2H)

A203

1H NMR (400
MHz, metanol)
6=28,85(dd,J =
1,5, 6,4Hz, 1H),
8,59 (dt, J = 1,5,
7,9Hz, 1H), 8,03
- 7,99 (m, 2H),

7,04 (s, 2H),

5,08 (s, 2H),<

4,64 (s, 2H),
3,73 - 3,67 (m,
2H), 3,49 - 3,44
(m, 2H), 2,63 (s,
4H), 2,01 (s,
6H), 2,01 - 1,98
(m, 3H), 1,80 -
1,75 (m, 2H),
1,75 - 1,70 (m,
2H)

A204

HNMR (460
MHz, metanol)
8 =17,04 (s, 2H),
4,42 (s, 2H),
4,04 (q, 7=
8,9Hz, 2H), 3,68

- 3,60 (m, 2H),
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NMR hoic

CMP Chu tric
LCMS

3,48 (brt,J =
5,6Hz, 2H), 2,61
(s, 4H), 2,01 (s,

6H), 1,99 (s,
3H), 1,77 - 1,72

(m, 2H), 1,72 -

1,67 (m, 2H)

LCMS M+H:

A205
420

LCMS M+H:
424

A206

HO
/T LCMS M-+H:
A207 —>/—N —
4 382

//0 LCMS M+H:

A208 —\_ /N — 459
N
N\
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CMP

Cau tric

NMR hoac
LCMS

A209

1H NMR
(400MHz,
Metanol-d4) & =
8,12 (brd,J =
3,8Hz, 1H), 7,82
- 7,74 (m, 1H),
7,04 (s, 2H),
7,02 - 6,90 (m,
2H), 5,13 (s,
2H), 3,68 - 3,57
(m, 4H), 2,64 (s,
4H), 2,03 - 2,01
(m, 6H), 1,99 (s,
3H), 1,85-1,79
(m, 2H), 1,73 -
1,67 (m, 2H)

A210

1H NMR
(400MHz,
Metanol-d4) 6 =
1,65 - 1,78 (m,
4H) 1,85 (s, 3H)
1,91 (s, 3H) 1,97
- 2,04 (m, 10 H)
2,60 (s, 4H) 3,54
- 3,69 (m, 4H)
4,70 (s, 2H) 7,03
(s, 2H)
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CMP

Cau trac

NMR hodc
LCMS

A211

//O

1H NMR
(400MHz,
Metanol-d4) 6 =
1,35 (d,
J=6,72Hz, 3H)
1,71 (dt,
J=18,13,
5,73Hz, 4H)
2,00 (d,
J=8,07Hz, 9H)
2,61 (d,
J7=4,39Hz, 4H)
3,55 - 3,76 (m,
4T) 3,86 - 3,96
(m, 1H) 3,98 -
4,08 (m, 1H)
4,41 (d,
J=5,72Hz, 1H)
5,17 (dg,
J=10,39,
1,391z, 1H)
5,29 (dq,
1=17,25,
1,67Hz, 1H)
5,93 (dd,
=174,
10,39Hz, 1H)
7,04 (s, 2H).
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CMP

Cau truc

NMR hoac
LCMS

A212

)

1HNMR
(400MHz,
Metanol-d4) 6 =
1,16 (d,
J=6,11Hz, 7 H)
1,32 (d,
J=6,72Hz, 3H)
1,64 - 1,79 (m,
4H) 2,00 (d,
J=8,80Hz, 10 H)
2,62 (d,
J=4,77THz, 4H)
3,55 - 3,84 (m,
6H) 4,45 (q,
J=6,72Hz, 1H)
7,04 (s, 2H)

A213

1H NMR
(400MHz,
Metanol-d4) 6 =
1,34 (d,
J=6,72Hz, 3H)
1,64 - 1,81 (m,
4H) 1,95 - 2,05
(m, 9H) 2,62 (d,
J=8,31Hz, 4H)
3,35 (s, 3H) 3,50
- 3,76 (m, 9H)
4,41 (d,
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CMP

Cau trac

NMR hodc
LCMS

J=6,72Hz, 1H)
7,04 (s, 2H)

A214

1H NMR
(400MHz,
Metanol-d4) 6 =
1,20 (t,
J=7,03Hz, 3H)
1,33 (d,
J=6,72Hz, 3H)
1,64 - 1,79 (m,
4H) 2,00 (d,
J=8,44Hz, 9H)
2,62 (d,
J=5,01Hz, 4H)
3,39 - 3,55 (m,
2H) 3,57 - 3,75
(m, 4H) 4,35 (d,
J=6,72Hz, 1H)
7,04 (s, 2H).

A215

1H NMR
(400MHz,
Metanol-d4) 6 =
1,35 (d,
J=6,72Hz, 3H)
1,64 - 1,81 (m,
4H) 2,00 (d,
J=8,44Hz, 9H)
2,62 (d,
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NMR hodc

CMP Chu tric
LCMS

J7=9,17Hz, 4H)
3,54 - 3,80 (m,
4H) 4,07 - 4,28
(m, 2H) 4,63 (d,
J=6,72Hz, 1H)
7,04 (s, 2H).

LCMS M+H:
431

A216

FA<‘ 0
¥ / LCMS M+H:

A217 —

— 449
0
\\o

O (0] .
o T\ Vi LCMS M+H:
N\ — 479

LCMS M+H:
411

A219
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) NMR hodc
CMP Cau trac
LCMS
F F
F O
N Vi LCMS M-+H:
A220
O/>—N 475
\\O
LCMS M+H:
A221 453
J
(o]
= y
—\*N 4 LCMS M+H:
A222 >/-—N 407
(o]
\\O
LCMS M+H:
A223 43
LCMS M+H:
A224 13
\
O O
BN Vi LCMS M-+H:
A225 >VN
J 425
\\O
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) NMR hoiic
CMP Cau trac
LCMS
-—0
— 0
§ J LCMS M+H:
A226
o>/—N 439
\\O
< O
o_H\_ / LCMS M+H:
A227
J N 425
\\O
(0]
. 4
LCMS M+H:
A228 N —
O// ( 409
\O
. { LCMS M+H:
A229 N /N '
o// . 435
\
LCMS M+H:
A230 16
1H NMR
| O
400MH
A231 2 \ _ ( “
0 Metanol-d4) 6 =
(e}
7,91 (dd, T = 0,8,
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CMP

Cau trac

NMR hodc
LCMS

8,0Hz, 1H), 7,48
(dt, J=1,0,
7,5Hz, 1H), 7,28
(dd,J=1,5,
7,6Hz, 1H), 7,17
(dt, J=1,7,
7,7Hz, 1H), 7,03
(s, 1H), 7,01 (s,
1H), 3,83 (t, I =
5,7Hz, 2H), 2,64
- 2,64 (m, 1H),
2,68 -2,50 (m,
3H), 2,03 (s,
3H), 2,00 - 1,98
(m, 3H), 1,97 -
1,93 (m, 3H),
1,90 - 1,74 (m,
3H), 1,70 - 1,61
(m, 1H)

A232

1H NMR
(400MHz,
Metanol-d4) 6 =
8,69 (d, 1H),
8,45 (td, 1H),
7,91 (d, 1H),
7,85 (t, 1H),
7,04 (s, 2H),
4,63 (s, 2H),
3,52 -3,50 (m,
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CMP Chu tric

NMR hoac
LCMS

4H), 2,61 (s,
4H), 2,01 — 1,99
(m, 9H), 1,76 —

1,67 (m, 4H)

A233 HN

0]

1H NMR
(400MHz,
Metanol-d4) 6 =
7,03 (s, 2H),
3,78 (s, 2H),
3,54 - 3,42 (m,
4H), 2,60 (s,
4H), 2,01 — 1,99
(m, 9H), 1,76 —
1,64 (m, 4H)

.0

A234

O

1H NMR
(400MHz,
Metanol-d4) 6 =
7.04 (s, 2H),
4,15 (s, 2H),
3,76 (s, 3H),
3,70 - 3,63 (m,
2H), 3,54 - 3,49
(m, 2H), 2,62 (s,
4H), 2,01 (s,
6H), 1,99 (s,
3H), 1,80 - 1,74
(m, 2H), 1,72 -
1,67 (m, 2H)
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CMP

Cau trac

NMR hodc
LCMS

A235

\

o

0

S

O
@)

1H NMR
(400MHz,
Metanol-d4) 6 =
7,05 - 7,01 (m,
2H), 3,88 - 3,31
(m, 1H), 3,80 -
3,69 (m, 2H),
3,61 - 3,48 (m,
2H), 2,64 - 2,56
(m, 4H), 2,05 (s,
3H), 2,03 - 2,00
(m, 6H), 1,99 (s,
3H), 1,83 - 1,61
(d,3H), 1,43 -
1,39 (m, 4H)

A236

1H NMR
(400MHz,
Metanol-d4) 6 =
1,65 - 1,79 (m,
4H) 1,95 - 2,02
(m, 10 H) 2,55
(s, 2H) 2,82 (s,
2H) 3,42 - 3,65
(m, 3H) 3,71 (s,
2H) 3,73 (s, 3H)
3,75 - 3,86 (m,
1H) 7,01 (s, 2H)
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CMP

Cau truc

NMR hodc
LCMS

A237

1H NMR
(400MHz,
Metanol-d4) 6 =
1,44 (d,
J=6,60Hz, 3H)
1,64 - 1,81 (m,
4H) 2,00 (d,
J=8,56Hz, 9H)
2,62 (d,
J=5,75Hz, 4H)
3,55-3,79 (m,
4H) 5,14 (d,
J=6,72Hz, 1H)
6,25 - 6,65 (m,
1H) 7,04 (s, 2H)

A238

//O

1H NMR
(400MHz,
Metanol-d4) 6 =
7,03 (s, 2H),
3,69 —3,63 (m,
2H), 3,51 - 3,45
(m, 2H), 2,61 (s,
4H), 2,23 (s,
3H), 2,03 - 1,98
(m, 9H), 1,79 —
1,66 (m, 4H)
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38967

CMP

Cau trac

NMR

P1

1H NMR
(400MHz,
CDCI3) 5 =7,12
- 6,95 (m, 2H),
3,81 -3,52 (m,
4HD), 2,79 - 2,57
(m, 4H), 2,07 -
1,98 (m, 9H),
1,90 - 1,66 (m,
SH), 1,44 - 1,37
(m, 1H), 1,01 -
0,93 (m, 2H),
0,81 - 0,67 (m,
6H)

P2

1H NMR
(400MHz,
CDCI3) 6=17,75
- 7,68 (m, 2H),
7,60 - 7,49 (m,
1H), 7,43 - 7,36
(m, 7TH), 7,07 -
6,98 (m, 2H),
3,98 - 3,73 (m,
2H), 3,63 - 3,44
(m, 2H), 3,00 -
2,88 (m, 2H),
2,73 - 2,59 (m,
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CMP

Cau truc

NMR

2H), 2,14 - 2,04
(m, 6H), 2,02 -
1,95 (m, 3H),
1,92 - 1,70 (m,
4H)

P3

. /
N\, /N —

o4

IHNMR
(400MHz,
Metanol-d4) & =
7,04 - 6,96 (m,
2H), 3,85 - 3,73
(m, 1H), 3,57 -
3,38 (m, 4H),
3,09 - 2,94 (m,
1H), 2,86 - 2,80
(m, 2H), 2,65 -
2,56 (m, 2H),
2,35-2,12 (m,
4H), 2,04 - 1,99
(m, 10H), 1,99 -
1,92 (m, 2H),
1,91 - 1,56 (m,
10H)

P4

1H NMR

(400MHz,
CDCls) 6 =8,77
~ 8,60 (m, 4H),
7,53 - 7,45 (m,
2H), 7,32 - 7,29
(m, 2I), 7,08 -
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CMP

Cau trac

NMR

6,98 (m, 2H),
3,99 - 3,72 (m,
2H), 3,51 - 3,29
(m, 2H), 2,95 -

2,90 (m, 2H),
2,76 - 2,66 (m,
2H), 2,11 - 2,01
(m, 6H), 2,00 -

1,97 (m, 3H),
1,94 - 1,68 (m,

4H)

O0=S—N

O=

1H NMR
(400MHz,
Metanol-d4) 6 =
7,87 -7,79 (m,
2H), 7,73 - 7,60
(m, 4H), 7,41 -
7,26 (m, 4H),
6,92 - 6,84 (m,
2H), 3,23 - 3,14
(m, 2H), 3,07 -
2,98 (m, 2H),
2,90 - 2,80 (m,
2H), 2,55 - 2,44
(m, 2H), 2,04 -
2,01 (m, 3H),
1,91 - 1,87 (m,
6H), 1,85-1,72
(m, 4H)
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CMP

Cau truc

NMR

P6

1H NMR
(400MHz,
Metanol-d4) 6 =
1,32 (d,
J=6,72Hz, 3H)
1,63 - 1,82 (m,
4H) 1,99 (s, 3H)
2,01 (s, 6H) 2,62
(d, J=4,65Hz,
4H) 3,55 - 3,82
(m, 4H) 4,28 (d,
J=6,72Hz, 1H)
7,04 (s, 2H)

P7

1H NMR
(400MHz,
CDCI3) 6= 7,12
- 7,00 (m, 2H),
3,72 - 3,59 (m,
3H), 3,42 - 3,29
(m, 411), 3,02 -
2,92 (m, 2H),
2,79 - 2,74 (m,
2H), 2,66 - 2,52
(m, 2H), 2,02
(m, 9H), 1,91 -
1,74 (m, 4H),
1.41-1,30 (m,
3H).
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CMP

Cau trac

NMR

P8

1HNMR
(400MHz,
CDCl)6=17,12
-7,07 (m, 2H),
3,47 -3,28 (m,
4H), 3,02 - 2,93
(m, 4H), 2,71 -
2,63 (m, 2H),
2,62 - 2,54 (m,
2H), 2,10 - 1,98
(m, 9H), 1,90 -
1,74 (m, 4H),
1,44 - 1,33 (m,
3H), 1,00 - 0,88
(m, 3H)

P9

1H NMR
(400MHz,
CDCl3) 6 =1,62
- 1,84 (m, 5 H)
1,87 (s, 3H) 1,99
- 2,02 (m, 6H)
2,02 - 2,04 (m,
3H) 2,60 (s, 2H)
2,72 (s, 2H) 3,34
- 3,56 (m, 4H)
4,58 (s, 2H) 7,07
(s, 2H)
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CMP Céu trac NMR
o 1H NMR
O&__N ' (400MHz,
HN O CDClL) 8 =7,09
o) o) - 7,03 (m, 2H),
O:<o 3,73 - 3,63 (m,
/ 3H), 3,60 - 3,39
(m, 4H), 2,82 -
P10
2,73 (m, 2H),
2,65 - 2,59 (m,
2H), 2,06 - 2,00
(m, 9H), 1,92 -
1,71 (m, 4H),
1,27 -1,22 (m,
9H)
0 1H NMR
9 (400MHz,
2D
| CDCL) 8 =7,08
N
F4F F o (s, 2H), 3,70 (s,
0:\/0 3H), 3,66 - 3,35
P11 (m, 4H), 2,80 (s,

2H), 2,67 - 2,59
(m, 2H), 2,04 -
1,99 (m, 9H),
1,97 -1,75 (m,

m)
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CMP

Cau tric

NMR

P12

1H NMR
(400MHz,
CDCl3) 6 = 1,68
- 1,86 (m, 5 H)
1,86 - 1,89 (m,
3H) 1,98 - 2,07
(m, 9H) 2,34 (s,
3H) 2,62 (s, 2H)
2,74 (s, 2H) 3,44
- 3,63 (m, 4H)
7,07 (s, 2H) 8,13
(s, 1H)

P13

1H NMR

(400MHz,
CDCI3) o=
7,10 - 7,01 (m,
2H), 4,37 - 4,28
(m, 1H), 3,70 -
3,63 (m, 3H),
3,47 -3,38 (m,
2H), 3,36 - 3,26
(m, 2H), 2,77 -
2,72 (m, 2H),
2,63 - 2,53 (m,
2H), 2,05 - 1,98
(m, 9H), 1,84 -
1,62 (m, 4H),
1,39 - 1,31 (m,
9H)
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CMP

Cau trac

NMR

P14

1H NMR
(400MIz,
CDCI3) 5 = 7,07
(s, 2H), 7,07 -
7,05 (m, 110),
3,72 (s, 3H),
3,69 (s, 31,
3,56 - 3,34 (m,
4H), 2,77 (s,
2H), 2,61 (s,
2H), 2,06 - 1,98
(m, 9H), 1,84 -
1,63 (m, 4H).

P15

1H NMR
(400MHz,
CDCI3) 6=17,09
- 7,03 (i, 2H),
3,70 - 3,60 (m,
3H), 3,47 - 3,30
(m, 4H), 2,81 -
2,72 (m, 2H),
2,68 - 2,62 (m,
1H), 2,60 - 2,54
(m, 2H), 2,06 -
1,98 (m, 9H),
1,79 - 1,63 (im,
4H), 0,78 - 0,70
(m, 2H), 0,49 -
0,41 (m, 2H)

-147-




38967

CMP

Cau truc

NMR

P16

SRITAY
O

1H NMR
(400MIz,
CDCI3) 5 =0,73
20,81 (m, 2H)
0,94 - 1,06 (m,
4H) 1,14 - 1,22
(m, 2H) 1,79 (s,
5 H) 2,03 (s,
3H) 2,07 (s, 6H)
2,23.-2,32 (m,
1H) 2,62 (s, 2H)
2,92 (s, 2H) 3,30
- 3,47 (m, 4H)
7,10 (s, 2H)

P17

1H NMR
(400MHz,
CDCI3) §=1,73
- 1,83 (m, 2H)
1,89 (s, $ 1)
2,04 (d,
1=3,79Hz, 411)
2,55 (s, 2H) 3,01
(s, 2H0) 3,48 (t,
J=5,62Hz, 4H)
6,80 (s, 2H) 7,31
(dt, J=7,92,
0,93Hz, 1H)
7,47 - 7,56 (m,
2H) 7,72 (td,
1=7,79, 1,77Hz,
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Cau trac

NMR

1H) 7,90 - 7,99
(m, 2H) 8,51 -
8,55 (m, 1H)
8,73 - 8,79 (m,
1H).

P18

1H NMR
(400MHz,
Metanol-d4) 6 =
7,04 - 7,00 (m,
2H), 4,18 - 4,12
(m, 2H), 3,86 -
3,83 (m, 2H),
3,82 - 3,74 (m,
1H), 3,59 - 3,43
(m, 3H), 3,41 -
3,38 (m, 3H),
3,10 - 3,05 (m,
3H), 2,91 - 2,85
(m, 2H), 2,69 -
2,62 (m, 2H),
2,06 - 1,97 (m,
9H), 1,90 - 1,59
(m, 4H)

P19

1H NMR
(400MHz,
Metanol-d4) 6 =
7,03 - 7,00 (m,
2H), 4,18 - 4,14
(m, 2H), 3,86 -
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3,77 (m, 11),
3,69 - 3,66 (m,
3H), 3,60 - 3,44
(m, 3H), 3,42 -

3,38 (m, 3H),
2,93 - 2,88 (m,
2H), 2,66 - 2,63
(m, 21), 2,05 -

1,97 (m, 9H),

1,90 - 1,59 (m,

4H)

P20

1H NMR
(400MHz,
CDCI3) & = 7,36
- 7,48 (m, 2H),
7,43 - 7,36 (m,
2H), 7,25 - 7,19
(m, 2H), 7,15 -
7,09 (m, 2H),
7,06 - 7,03 (m,
1H), 7,03 - 7,00
(m, 1E1), 4,04 -
3,91 (m, 1H),
3,86 - 3,72 (m,
1H), 3,48 - 3,38
(m, 2H), 2,95 -
2,88 (m, 2H),
2,71 - 2,67 (m,
2H), 2,13 - 2,07
(m, 3H), 2,04 -
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2,02 (m, 3H),
2,00 - 1,96 (m,
3H), 1,93 - 1,70

(m, 4H)

P21

1H NMR
(400MHz,
CDCI3)8=17,11
- 7,05 (m, 2H),
3,70 - 3,63 (m,
3H), 3,59 - 3,48
(m, 2H), 3,47 -
3,35 (m, 3H),
2,81-2,73 (m,
2H), 2,63 - 2,38
(m, 2H), 2,04 -
1,99 (m, 9H),
1,77 - 1,61 (m,
5H), 1,50 - 1,41
(m, 9H)

P22

IHNMR
(400MHz,
Metanol-d4) o6 =
8,89 (d,
J=5,0Hz, 2H),
7,56 (t, J=5,0Hz,
1H), 7,02 (s,
1H), 7,00 (s,
1H), 4,03 (ddd,
J=44,6,1,
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13,4Hz, 1H),
3,76 - 3,69 (m,
1H), 3,69 - 3,67
(m, 3H), 3,41 -
3,33 (m, 2H),
2,96 (d,
J=1,5Hz, 2H),
2,68 (d,
J=3,7Hz, 2H),
2,02 (s, 3H),
1,99 (s, 3H),
1,97 (s, 3H),
1,95 - 1,89 (m,
1H), 1,88 - 1,66
(m, 3H)

1H NMR
(400MHz,
Metanol-d4) 6 =
8,92 - 8,83 (m,
2H), 7,60 - 7,50
(m, 1H), 7,05 -
6,97 (m, 2H),
4,08 - 3,96 (m,

©)
1N 1H), 3,75 - 3,65
N
) (m, 4H), 3,42 -

3,34 (m, 2H),
2,99 - 2,84 (m,
2H), 2,70 - 2,63
(m, 2H), 2,04 -

2,01 (m, 3H),

P23
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2,01- 1,99 (m,
3H), 1,98 - 1,95
(m, 3H), 1,95 -
1,90 (m, 1H),
1,86 - 1,64 (m,
3H)

P24

1H NMR
(400MIHz,
Metanol-d4) o =
8,64 - 8,57 (m,
1H), 8,02 - 7,94
(m, 1H), 7,64 -
7,56 (m, 1H),
7,54 - 7,48 (m,
1H), 7,05 - 6,90
(m, 2H), 4,06 -
3,97 (m, 1H),
3,71 - 3,64 (m,
3H), 3,52 - 3,43
(m, 3H), 2,98 -
2,90 (m, 2H),
2,71 - 2,59 (m,
2H), 2,04 - 1,94
(m, 9H), 1,87 -
1,61 (m, 4H)
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P25

1H NMR
(400MHz,
CDCI13) 8 =38,74
- 8,68 (m, 1H),
8,62 - 8,54 (m,
1H), 7,84 - 7,71
(m, 2H), 7,73 -
7,59 (m, 2H),
7,52 - 7,42 (m,
1H), 7,39 - 7,27
(m, 1H), 7,04 -
6,92 (m, 2H),
4,07 - 3,96 (m,
1H), 3,80 - 3,56
(m, 3H), 3,02 -
2,89 (m, 2H),
2,74 - 2,66 (m,
2H), 2,16 - 1,98
(m, 9H), 1,97 -
1,70 (m, 4H)

P26

1H NMR
(400MHz,
CDCI3) 5=7,08
(s, 2H), 4,18 -
4,04 (m, 1H),
4,01 - 3,89 (m,
1H), 3,84 - 3,72
(m, 1), 3,68 (s,
3H), 3,65 - 3,53
(m, 1H), 3,24 (s,
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Cau truc

NMR

3H), 2,80 (5,
2H), 2,62 (br d,
J=2,6Hz, 2H),
2,03 (s, 9H),
1,84 - 1,64 (m,
4HD), 1,45 (s,
61)

P27

1H NMR
(400MHz,
CDCI3) 5 =17,08
(s, 210), 3,93 -
3,70 (m, 4H),
3,70 - 3,67 (m,
3H), 2.82 (s,
2H), 2,64 (s,
2H), 2,03 (s,
9H), 1,95 - 1,71
(m, 4H), 1,62 (s,
6H)

P28

1H NMR
(400MHz,
Metanol-d4) 6 =
7,04 - 6,99 (m,
2H), 3,70 - 3,64
(m, 3H), 3,39 -
3,32 (m, 2H),
3,29 - 3,22 (m,
2H), 2,91 - 2,88
(m, 2H), 2,87 -
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2,83 (m, 3H),
2,67 - 2,62 (m,

2H), 2,02 - 2,00
(m, 6H), 2,00 (s,
3H), 1,95 - 1,86
(m, 2H), 1,83 -
1,74 (m, 2H)

P29

1H NMR
(400MHz,
Metanol-d4) 6 =
7,02 (s, 2H),
3,96-3,68 (m,
3H), 3,56-3,45
(m, 1H), 2,88 (s,
2H), 2,65 (s,
2H), 2,01 (s,
6H), 2,00 (s,
3H), 1,98-1,96
(m, 1H), 1,94-
1,89 (m, 1H),
1,88 (s, 3H),
1,83-1,54 (m,
3H), 0,89-0,78
(m, 4H)

P30

1H NMR
(400MHz,
Metanol-d4) 6 =
9,28 -9,22 (m,
1H), 7,92 - 7,86
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(m, 1H), 7,85 -
7,79 (m, 1H),
7,05 - 6,96 (m,
2H), 4,07 - 3,97
(m, 1H), 3,79 -
3,69 (m, 1H),
3,69 - 3,64 (m,
3H), 3,57 - 3,48
(m, 2H), 2,97 -
2,90 (m, 2H),
2,70 - 2,64 (m,
2H), 2,02 (s,
3H), 1,99 (s,
3H), 1,97 (s,
3H), 1,95’ -1,68
(m, 4H)

P31

IH NMR
(400MHz,
CDCI3) 6=17,08
(s, 2H), 4,47 (m,
1H), 3,84 - 3,82
(m, 1H), 3,72 -
3,69 (m, 1H),
3,69 (s, 3H),
3,45 (m, 2H),
2,82 -2,79 (m,
2H), 2,68 — 2,58
(m, 2H), 2,03
(m, 9H), 1,86 -
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1,70 (m, 410),
1,33 (d, 3H)

P32

1H NMR
(400MHz,
CDCI3) &= 7,08
(s, 2H), 4,16 (q,
1H), 3,84 — 3,52
(m, 4H), 3,69 (s,
3H), 3,35 (s,
3H), 2,80 (s,
2H), 2,63 (s,
2H), 2,03 (s,
OH), 1,91 — 1,63
(m, 4H), 1,40 (d,
3H)

P33

b{’i ;
A
O

1H NMR
(400MHz,
CDCI3) 6 = 7,08
(s, 2H), 3,96 -
3,54 (m, 4H),
3,69 (s, 3H),
2,82 (s, 2H),
2,64 (s, 2H),
2,03 (s, 9H),
1,90 - 1,57 (m,
4H), 1,55 — 1,51
(m, 4H)
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NMR

P34

1H NMR
(400MHz,
Metanol-d4) 6 =
8,76 - 8,71 (m,
1H), 8,11 - 8,05
(m, 1H), 8,00 -
7,95 (m, 1H),
7,68 - 7,62 (m,
1H), 7,02 - 6,92
(m, 2H), 3,68 -
3,60 (m, 3H),
3,49 - 3,41 (m,
2H), 3,39 - 3,33
(m, 2H), 2,80 -
2,74 (m, 2H),
2,58 -2,51 (m,
2H), 2,00 - 1,98
(m, 3H), 1,98 -
1,95 (m, 6H),
1,90 - 1,80 (m,
2H), 1,77 - 1,68
(m, 2H)

P35

1H NMR
(400MHz,
Metanol-d4) 6 =
8,67 - 8,60 (m,
2H), 7,95 - 7,89
(m, 1H), 7,57 -
7,51 (m, 1H),
7,03 - 6,99 (m,
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CMP
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2H), 3,70 - 3,67
(m, 3H), 3,56 -
3,46 (m, 2H),
2,99 - 2,89 (m,
2H), 2,81 - 2,72
(m, 2H), 2,71 -
2,63 (m, 2H),
2,02 (br's, 3H),
2,00 - 1,96 (m,
6H1), 1,88 - 1,76
(m, 2H), 1,76 -
1,63 (m, 2H)

P36

1H NMR
(400MHz,
Metanol-d4) 6 =
8,86 - 8,79 (m,
2H), 8,79 - 8,71
(m, 21), 8,27 -
8,21 (m, 1),
8,18 - 8,10 (m,
1H), 7,84 - 7,74
(m, 111, 7,57 -
7,49 (m, 1H),
7.01 - 6,92 (m,
2H), 4,10 - 3,98
(m, 1FD), 3,80 -
3,68 (m, 1H),
3,60 - 3,48 (m,
2H), 3,12 - 3,05
(m, 2F1), 2,80 -
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Cau trac

NMR

2,71 (m, 2H),
2,13 - 2,02 (m,
6H), 2,01 - 1,96
(m, 1H), 1,96 -
1,93 (m, 3H),
1,92 - 1,73 (m,
3H)

P37

1H NMR
(400MHz,
Metanol-d4) 6 =
9,22 (d,
J=1,3Hz, 1H),
8,94 (d,
J=5,1Hz, 1H),
7,66 (dd, J=1,5,
5,1Hz, 1H), 7,01
(d, J=5,5Hz,
2H), 4,05 - 3,96
(m, 1H), 3,74 -
3,64 (m, 4H),
3,56 - 3,46 (m,
2H), 2,95 (d,
J=1,3Hz, 2H),
2,68 (d,
J=2,2Hz, 2H),
2,02 (s, 3H),
1,99 (s, 3H),
1,98 (s, 3H),
1,95 - 1,69 (m,
4H)
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P38

1H NMR
(400MHz,
Metanol-d4) 6 =
8,84 (d,
J=1,5Hz, 1H),
8,69 (d,
J=2,7Hz, 1H),
8,65 (dd, J=1,6,
2,6Hz, 1H), 7,02
(s, 1H), 7,00 (s,
1H), 4,07 - 3,98
(m, 1H), 3,77 -
3,69 (m, 1H),
3,65 - 3,52 (m,
2H), 2,96 (s,
2H), 2,69 (d,
J=2,2Hz, 2H),
2,02 (s, 3H),
2,00 (s, 3H),
1,98 (s, 3H),
1,5 - 1,68 (m,
4H)

P39

1H NMR
(400MTHz,
CDCI3) § = 1,45
(s, GIT) 1,68 -
1,90 (m, 4F)
1,99 - 2,05 (m,
9H) 2,63 (d,

J=1,83Hz, 2H)
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2,80 (s, 2H) 3,06
(d, I=3,55Hz,
2H) 3,68 (s, 7

H) 7,07 (s, 2H)

P40

1H NMR
(400MHz,
CDCI3) 5= 1,56
- 1,77 (m, 6H)
1,92 (br d,
J=12,59Hz, 3H)
2,03 (s, 9H) 2,62
(d, J=7,58Hz,
2H) 2,79 (s, 3H)
3,45 (td,
=11,77,
2,02Hz, 2H)
3,51 - 3,65 (m,
3H) 3,68 (s, 3H)
3,71 - 3,80 (m,
1H) 4,02 (br dd,
J=11,55,
1,90Hz, 2H)
7,08 (s, 21).

P41

LCMS M+H:
433

-163-




38967

CMP

Cau truc

NMR

1H NMR
(400MHz,
CDCI3) § =
7,13-7,05(m,
2H), 2,84-2,76
(m, 2H), 2,68-
2,59 (m, 2H),
2,06-2,02 (m,
9H), 1,93-
1,64(m, SH),
1,05-0,93(m,
2H), 0,83-
0,71(m, 2H)

P43

1H NMR
(400MHz,
CDCI3) 8 =
7,08(s, 2H),
3,75-3,58 (m,
5H), 3,52-3,49
(m, 4H), 2,80(s,
3H), 2,63(s,
2H), 2,03-2,02
(m, 9H), 1,95-
1,69 (m, 4H)

P44

1H NMR
(400MHz,
CDCI3) 5 = 7,04
- 6,99 (m, 2H),
4,86 - 4,79 (m,
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ATD), 424 - 4,14
(m, 1H), 3,88 -
3,69 (m, 2H),
3,69 - 3,65 (m,
3H), 3,62 - 3,36
(m, 2H), 2,93 -
2,88 (m, 2H),
2,67-2,61 (m,
2H), 2,02 - 2,00
(m, 6H), 2,00 -
1,99 (m, 3H),
1,85 - 1,75 (m,
2H), 1,68 - 1,59
(m, 2H)

THNMR
(400MHz,
Metanol-d4) 6 =
8,68 - 8,63 (m,
2H), 7,49 - 7,43
(m, 2H), 6,97
(br d, J = 5,9Hz,
2H), 4,04 - 3,94
(m, 1H), 3,84 -
3,69 (m, 1H),
3,69 - 3,66 (m,
3H), 3,50 - 3,37
(m, 2H), 2,97 -
2,91 (m, 2H),
2,71-2,63 (m,
2H), 2,04 - 1,95
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(m, 9H), 1,95 -
1,87 (m, 1H),
1,85 - 1,74 (m,
2H), 1,73 - 1,61
(m, 1H)

P46

1H NMR
(400MHz,
CDCI3) § =
9,87(bs, 1H),
8,64-8,60 (m,
1H), 8,24(d,
1H), 7,92(dt,
1H), 7,56-7,50
(m, 1H), 7,08(s,
2H), 3,76-3,57
(m, 7H), 2,84(s,
2H), 2,66(s,
2H), 2,03(s,
9H), 1,93-1,76
(m, 4T0)

P47

1H NMR

(400MIz,
Metanol-d4) & =
8,50 - 8,44 (m,
1H), 7,82 - 7,75
(m, 1H), 7,40 -

7,34 (m, 1H),

7,33 -7,27 (m,
1H), 7,03 - 6,98
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(m, 2H), 3,99 -
3,94 (m, 1H),
3,89 - 3,80 (m,
1H), 3,76 - 3,69
(m, 1H), 3,69 -
3,64 (m, 3H),
3,65 - 3,56 (m,
1H), 3,56 - 3,46
(m, 1H), 2,91 -
2,84 (m, 2H),
2,66 - 2,57 (m,
2H), 2,08 - 1,96
(m, 9H), 1,83 -
1,74 (m, 2H),
1,67 - 1,55 (m,
2H)

P48

1H NMR
(400MTz,
Metanol-d4) 6=
7,02 (s, 2H),
3,83 — 3,68 (m,
2H), 3,68 (s,
3H), 3,60 — 3,40
(m, 4H), 2,92 (s,
2H), 2,86 (br s,
4H), 2,74 — 2,73
(m, 4H), 2,65 (s,
2H), 2,03 - 1,98
(m, 9H), 1,86 —
1,60 (m, 4H)
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P49

Metanol-d4) § =
7,04 - 7500 (nl’
2H), 4,32 - 4,27

1HNMR
(400MHz,

(m, 2H), 4,12 -
3,79 (m, SH),

3,70 - 3,66 (m,
3H), 3,44 (brs,
5H), 3,39 - 3,32
(m, 2H), 2,96 -
2,91 (m, 2H),
2,69 - 2,64 (m,
2H), 2,02 - 2,00
(m, 6H), 2,00 -
1,99 (m, 3H),
1,96 - 1,88 (m,
1H), 1,88 -1,79
(m, 1H), 1,79 -
1,63 (m, 2H)

P50

1HNMR
(400MHz,
Metanol-d4) § =
7,02 (s, 2H),
424 (d,J=
1,7Hz, 2H), 3,87
- 3,72 (m, 1H),
3,68 - 3,64 (m,
5H), 3,61 - 3,55

(m, 3H), 3,55 -
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3,45 (m, 2H),
3,36 (s, 3H),
2,91 (s, 2H),
2,64 (s, 2H),
2,01 (s, 6H),
2,00 (s, 3H),

1,88 - 1,57 (m,

4T)

P51

1H NMR
(400MHz,
Metanol-d4) 6 =
7,02 (s, 2H),
4,19 (s, 2H),
3,83 - 3,77 (m,
1H), 3,67 (s,

' 3H), 3,63 - 3,46

(m, SH), 2,90 (s,
2H), 2,64 (s,
2H), 2,01 (s,
6H), 2,00 (s,

3H), 1,88 - 1,76

(m, 2H), 1,74 -
1,59 (m, 2H)

P52

1H NMR
(400MHz,
Metanol-d4) & =
7,02 (s, 2H),
422 - 4,15 (m,
4H), 3,70 - 3,58
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(m, 4H), 3,54 -
3,41 (m, 4H0),
3,37 (s, 3H),
3,26 (s, 3H),
2,89 (s, 2H),
2,63 (s, 2H),
2,01 (s, 6H),
1,99 (s, 3H),
1,79 (ddd, J =

3,7, 6,2, 13,411z,

2H), 1,69 - 1,60

(m, 2H)

P53

1H NMR
(400MHz,
Metanol-d4) 6 =
7,01 (s, 2H),
3,68 (s, 3H),
3,69 —3,61 (m,
2H), 3,55 -3.,41
(m, 2H), 2,91 (s,
2H), 2,64 (s,
2H),v2,15 (s,
3H), 2,00 (m,
9H), 1,89 - 1,63
(m, 4H)
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P54

1H NMR
(400MHz,
CDCI3) 5 =10,90
(s, 9H) 1,28 (s,
9H) 1,71 - 1,91
(m, 4H) 2,02 (s,
9H) 2,61 - 2,79
(m, 4F1) 2,99 (s,
3H) 3,58 (br s,
4H) 7,06 (s, 2H)

P55

1H NMR
(400MHz,
Metanol-d4) 6 =
7,01 (s, 2H),
6,50 (t,J =
75,6Hz, 1H),
4,63 (s, 2H),
3,87 - 3,79 (m,
1H), 3,68 (s,
3H), 3,51 (dt, J
= 4,0, 8,9Hz,
3H), 2,92 (s,
2H), 2,65 (s,
2H), 1,92 - 1,77
(m, 2H), 1,77 -
1,60 (m, 2H)

Béng 3. Hop chét so sdnh cua tinh trang k§ thuat.
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Hop chét Céu tric

Cl

(Hop chat A-38 tir
W02014/096289)

Vi du sinh hoc

Hat cuia nhiéu loai thir nghiém dugc gieo trong d4t tiéu chudn & céc chau (Lolium
perenne (LOLPE), Setaria faberi (SETFA), Alopecurus myosuroides (ALOMY),
Echinochloa crus-galli (ECHCG), Avena fatua (AVEFA)). Sau khi trdng trong mot
ngay (trude khi nay mam) hoic sau 8 ngay trdng (sau khi ndy mam) trong didu kién co
kidm soat trong nha kinh (& nhiét do 24/16°C, ngay/dém; 14 gidr sang; dd Am 65%), cdy
duoc phun bing dung dich phun ¢6 nuée thu duge tir ché phdm ctia thanh phin hoat tinh
k¥ thuat trong dung dich axeton/nudce (50:50) chira 0,5% Tween 20 (polyoxyetylen
sorbitan monolaurat, CAS RN 9005-64-5). Cac hop chét dugc st dung & toe do 250
g/git. Cay thur nghiém sau do duoc sinh trudng trong nha kinh dudi cac didu kién duoc
kidm sodt trong nha kinh (& 24/16°C, ngay/dém; 14 gid: chiéu sang; do 4m 65%) va tudi
nudc hai 1dn mdi ngdy. Sau 13 ngay ddi voi trude va sau khi nay mam, thtr nghiém duoc
danh gia vé ti 16 phan tram hu hai gay ra cho cay trdng. Céc hoat tinh sinh hoc dugc thé
hién trong béng sau day trén thang diém nim (5 = 80-100%; 4 = 60-79%; 3=40-59%;
2=20-39%; 1=0-19%).

BANG B1
Hop
; LOLPE SETFA ALOMY ECHCG AVEFA
chat
TRUGC | SAU | TRUGC | SAU | TRUGC | SAU | TRUGC | SAU | TRUGC | SAU
A7 5 5 5 5 5 5 5 5 5 5
A8 5 5 5 5 5 5 5 5 5 5
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ij; LOLPE SETFA ALOMY ECHCG AVEFA
TRUGC | SAU | TRUGC | SAU | TRUGC | SAU | TRUGC | SAU | TRUGC | SAU
A9 5 5 5 5 5 5 5 5 5 5
Al2 5 5 5 5 4 5 5 5 4 5
Al3 5 5 5 5 5 5 5 5 5 5
Al5 5 5 5 5 5 5 5 NT 5 5
Al6 5 5 5 5 5 5 5 5 5 5
Al7 5 5 5 5 5 5 5 NT 5 5
AlS 5 5 5 5 5 5 5 5 5 5
Al9 5 5 5 5 5 5 5 5 5 5
A20 5 5 5 5 5 5 5 NT 5 5
A21 5 5 3 5 5 5 2 N1 5 5
A22 5 5 5 5 5 5 5 5 5 5
A37 5 5 5 5.1 5 5 5 5 4 5
A3$ 5 5 5 5 5 5 5 5 3 4
A39 5 5 5 5 4 5 5 5 4 5
A40 5 5 5 5 5 5 5 NT 5 5
A4l 5 5 5 5 4 4 5 5 4 5
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::Z LOLPE SETFA ALOMY ECHCG AVEFA
TRUGC | SAU | TRUGC | SAU | TRUGC | SAU | TRUGC | SAU | TRUOC | SAU
A70 5 5 5 5 5 5 5 5 5 5
AT1 5 5 5 5 5 5 5 5 5 5
A72 5 5 5 5 5 5 5 5 5 5
AT73 5 5 5 5 5 5 5 5 5 5
A74 5 5 5 5 5 5 5 5 5 5
AT5 5 5 5 5 5 5 5 5 5 5
A76 5 5 5 5 5 5 5 5 5 5
AT7 5 5 5 5 5 5 5 5 5 5
A78 5 5 5 5 5 5 5 |5 5 5
A79 5 5 4 5 4 5 4 NT 5 5
A80 5 5 5 5 5 5 5 5 5 5
A81 5 5 5 5 5 5 5 5 5 5
A82 5 5 5 5 5 5 5 5 5 5
A83 5 5 5 5 5 5 5 5 4 5
A84 5 5 5 5 5 5 5 5 4 5
A85 5 5 5 4 5 5 5 5 3 5
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f:; LOLPE SETFA ALOMY ECHCG AVEFA
TRUGC | SAU | TRUGC | SAU | TRUGC | SAU | TRUGC | SAU | TRUGC | SAU
A86 5 5 5 5 5 5 5 5 5 5
A87 5 5 5 5 4 5 5 NT 3 5
A88 5 | 5 5 5 5 5 5 5 5 5
A89 5 15 5 5 1 5 5 5 5 5 5
A90 5 5 5 5 5 5 5 5 5 5
A91 5 5 5 5 5 5 5 5 5 5
A96 5. 5 5 5 5 5 5 NT 5 5
A97 5 5 5 5 4 5 5 NT 5 5
A98 5 5 3 5 4 5 4 NT 5 5
A99 4 4 4 5 3 4 5 5 3 5
A100 5 5 5 5 3 4 5 5 3 5
A101 5 5 5 5 4 5 5 5 4 5
A102 5 5 5 5 2 5 5 5 5 5
A103 4 5 5 5 4 5 5 5 4 5
A104 5 5 5 5 4 5 5 5 5 5
A105 5 5 5 5 5 NT 5 3 5 5
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?:alz LOLPE SETFA ALOMY ECHCG AVEFA
TRUGC | SAU | TRUGC | SAU | TRUGC | SAU | TRUGC | SAU | TRUOC | SAU
A106 3 3 4 5 NT | NT 4 3 2 5
A107 5 5 4 5 NT | NT 3 5 4 5
A108 5 5 5 5 NT | NT 5 5 5 5
A109 5 5 5 5 NT | NT 5 5 5 5
A110 5 5 5 5 NT | NT 5 5 5 5
Al12 5 5 5 5 NT | NT 5 5 5 5
All4 5 5 5 5 NT | NT 5 5 4 5
All5 5 5 5 5 NT | NT 5 5 3 5
Al16 5 5 5 5 NT | NT 5 5 5 5
Al17 4 5 5 5 NT | NT 5 5 2 5
Al18 5 5 5 5 NT | NT 5 5 5 5
Al19 5 5 5 5 NT | NT 5 5 5 5
A120 5 5 5 5 NT | NT 5 5 4 5
Al21 5 5 5 5 NT | NT 5 5 4 5
Al122 5 5 5 5 NT | NT 5 5 5 5
Al123 5 5 5 5 NT | NT 5 5 5 5
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iﬁi LOLFE SETFA ALOMY ECHCG AVEFA
TRUGC | SAU | TRUGC | SAU | TRUGC | SAU | TRUGC | SAU | TRUGC | SAU
Al24 5 5 5 5 NT | NT 5 5 5 5
Al25 5 5 5 5 NT | NT 5 5 5 5
A126| 5 5 5 s | NT | NT| 5 5 5 5
Al127 5 5 5 5 NT | NT 5 5 5 5
Al128 5 5 5 4 NT | NT 5 5 3 5
A129 5 5 5 5 NT | NT 5 5 5 5
Al32 5 5 5 5 NT | NT 5 5 5 5
Al33 5 5 5 5 NT | NT 5 5 5 5
Al134 5 5 5 5 NT | NT 5 5 5 5
Al35 5 5 5 5 NT | NT 5 5 5 5
A136 5 5 5 5 NT | NT 5 5 5 5
Al138 5 5 5 5 NT | NT 5 5 5 5
Al139 5 5 5 5 NT | NT 5 5 5 5
Al4l 5 5 5 5 NT | NT 5 5 4 5
Al42 5 5 5 5 NT | NT | -5 5 4 5
Al143 5 5 5 5 NT | NT 5 5 4 5
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jﬁ LOLPE SETFA ALOMY ECHCG AVEFA
TRUGC | SAU | TRUGC | SAU | TRUGC | SAU | TRUGC | SAU | TRUOC | SAU
Al45 4 5 5 5 3 5 5 5 2 5
Al46 5 5 5 5 5 5 5 5 4 5
Al47 5 5 5 5 4 5 5 5 3 5
A48 5 5 5 5 5 5 5 5 5 5
Al51 5 5 5 5 5 5 5 5 5 5
Al152 5 5 5 5 5 5 5 5 5 5
Al53 5 5 5 5 5 5 5 5 5 5
Al54 5 5 5 5 5 5 5 5 5 5
Al55 5 5 5 5 5 5 5 5 5 5
A156 5 5 5 |5 5 5 5 5 5 5
Al157 5 5 5 5 3 5 5 5 2 5
Al58 3 5 5 5 2 3 5 5 2 5
A159 5 5 5 5 5 5 5 5 5
A160 3 5 5 5 2 4 4 4 4 5
A162 5 5 5 5 5 5 5 5 5 5
Al63| 4 5 5 |5 0 5 5 5 5 5
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ij LOLPE SETFA ALOMY ECHCG AVEFA
TRUGC | SAU | TRUGC | SAU | TRUGC | SAU | TRUGC | SAU | TRUOC | SAU
Al164 5 5 5 5 4 5 5 5 5 5
A165 4 5 5 5 4 5 5 5 4 5
Al166 5 5 5 5 5 5 4 5 4 5
A167 5 5 5 5 4 5 5 5 4 5
A168 4 | 4 5 4 4 4 5 5 4 4
Al169 5 5 5 5 5 5 5 5 5 5
A170 4 5 4 5 4 5 3 5 2 5
Al71 5 5 5 5 5 5 5 5 5 5
Al72 5 15 5 5 5 5 5 5 5 5
Al73 5 5 5 5 5 5 5 5 5 5
Al174 5 5 5 5 5 5 5 5 5 5
Al75 5 5 5 5 5 5 5 5 4 5
A176 5 5 5 5 3 5 5 5 2 2
A177 5 5 5 5 2 4 5 5 4 5
Al78 5 5 5 5 4 5 4 5 5 5
A180 5 5 5 5 5 5 5 5 5 5
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ij; LOLPE SETFA ALOMY ECHCG AVEFA
TRUGC | SAU | TRUGC | SAU | TRUGC | SAU | TRUGC | SAU | TRUGC | SAU
Al82 5 5 5 5 5 5 5 5 3 4
A183 5 5 5 5 4 5 5 5 4 5
Al84 55 5 5 1 4 4 5 2 5
Al85 5 5 5 5 5 5 5 5 4 5
A186 5 5 5 5 5 5 5 5 5 5
A187 5 5 1 5 5 4 5 5 5 5 5
A191 5 5 5 5 2 5 5 5 4 5
A192 5 5 5 3 5 5 | 5 3 5
A193 5 5 5 5 5 5 5 50 5 5
A194 5 5 5 5 4 4 5 5 5 5
A195 5 5 5 5 4 5 2 5 5 5
A196 5 5 5 5 3 5 5 5 4 5
A197 5 5 5 5 5 5 5 5 5 |5
A198 5 5 1 5 5 5 5 5 5 4 5
A199 5 5 5 5 5 5 5 5 5 5
A200 5 s 5 5 5 5 5 5 4 5
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I:;:Z L.OLPE SETFA ALOMY ECHCG AVEFA

TRUGC | SAU | TRUGC | SAU | TRUGC | SAU | TRUGC | SAU | TRUOC | SAU
A201 5 5 5 5 5 5 5 5 4 5
A202 5 5 5 5 5 5 5 5 5 5
P1 5 5 5 5 5 5 5 5 5 5
P2 5 5 5 5 5 5 5 5 5 5
P3 5 5 5 5 5 5 5 5 5 5
P4 5 5 5 5 5 5 5 5 4 5
P6 5 5 5 5 5 5 5 5 5 5
P7 5 5 5 5 5 5 5 5 5 5
P9 5 515 5 5 5 5 5 4 5
P10 5 5 5 5 5 5 5 5 5 5
P11 5 4 5 5 5 5 5 5 3 5
P12 : 5 5 5 4 5 5 5 4 5
P13 5 5 5 5 5 5 5 5 5 5
P14 5 J5 5 5 5 5 5 5 5 5
P15 5 5 5 5 5 5 5 5 5 5
P17 4 5 4 5 5 5 5 5 3 5
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iz LOLPE SETFA ALOMY ECHCG AVEFA
TRUGC | SAU | TRUGC | SAU | TRUGC | SAU | TRUGC | SAU | TRUGC | SAU
P18 5 5 5 5 5 5 5 5 5 5
P19 5 5 5 5 5 5 5 5 5 5
P20 5 5 5 5 5 5 5 5 3 5
P21 | 5 5 5 5 5 5 5 5 4 5
P22 5 5 5 5 5 5 5 NT 5 5
P23 5 5 5 5 5 5 5 NT 4 5
P24 5 5 5 5 5 5 5 5 5 5
P25 5 |5 5 5 5 5 5 5 5 5
P26 5 5 5 5 5 5 5 NT 5 5
P27 5 5 5 5 5 5 5 5 5 5
P23 5 5 5 5 5 5 5 5 5
P29 5 5 5 5 5 5 5 5 5 5
P30 5 5 5 5 5 5 5 5 5 5
P31 5 5 5 5 5 5 5 NT 5 5
P32 5 5 5 5 5 5 5 NT 5 5
P33 5 5 5 5 5 5 5 NT 5 5
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i::; LOLPE SETFA ALOMY ECHCG AVEFA
TRUGC | SAU | TRUGC | SAU | TRUGC | SAU | TRUGC | SAU | TRUGC | SAU
P34 5 5 5 5 5 5 5 NT 5 5
P35 5 5 5 5 5 NT 5 5 5 5
P36 5 5 5 5 NT | NT 5 5 4 5
P37 5 5 5 5 5 NT 5 5 5 5
P38 5 5 5 5 5 NT 5 5 5 5
P39 5 5 5 5 NT 5 5 5 5
P40 5 5 5 5 5 NT 5 5 5 5
P41 5 5 5 5 5 NT 5 5 5 5
P42 5 5 5 5 5 NT 5 5 5 5
P43 5 5 5 5 5 NT 5 4 5 5
P44 5 5 5 5 5 NT 5 5 5 5
P45 5 5 5 5 NT | NT 5 5 5 5
P46 5 5 5 5 NT | NT 5 5 2 5
P47 5 5 5 5 NT | NT 5 5 5 5
P50 4 5 5 5 3 4 5 5 2 5
P51 5 5 5 5 5 5 5 5 5 5
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izz LOLPE SETFA ALOMY ECHCG AVEFA
TRUGC | SAU | TRUGC | SAU | TRUGC | SAU | TRUGC | SAU | TRUGC | SAU
P52 5 5 5 5 5 5 5 5 5 5
P53 4 5 5 5 4 5 5 5 5 5
P54 5 5 5 5 4 5 5 5 4 4

NT = khong dugc thr nghiém.

’Sif dung céc quy trinh néu khai quat trén day, cdy lia my va Ita mach va loai co
dai (SETFA) duge xir Iy hau ndy mam bing hop chit A11 theo sang ché hogc hop chét
so sanh C1 (Hop chét A-38 tir WO2014/096289) ¢ ti 1& phun dé chi dinh. C4c hop cht
nay cling duoc str dung cho lta my két hop v6i hop chét an toan cloquintoxet-mexyl

(CQC) 61 1¢ 50 g/ha.

BANG B2.
Hopchat | Tylé | Liamy Loa SETFA
mach
C1 30 40 80 100
60 70 90 100
60+CQC | 60 NT NT
All | 30 10 10 100
60 30 40 100
60+CQC 0 NT NT
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NT = khong dugc thir nghiém.

Céc két qua ndy chung to rang céc hop chét theo sang ché, vi du minh hoa 1a st
dung hop chit A11 thé hién d6 an toan ddi vdi cdy trdng duge cai thién déng keé so voi
céc hop chat clia tinh trang k¥ thudt ma tuong tu v& mit cdu trac, vi du hop chéit C1

trong khi van giit kha ning kiém sodt cd dai tong quan tot.
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YEU CAUBAO HO

Hop chét c6 cong thie (I)

trong d6

R! 13 metyl;

R? 1a metyl hodc metoxy;

R? 1a metyl hodc metoxy;

R* duoc chon tir nhém bao g6m -S(0)C1-Cealkyl, -S(0)sC1-Cshaloalkyl, -S(O)n-
(CH2)a-C3-Cexycloalkyl, -S(O)WCR!MRMRB, -C(O)H, -C(0)-(CH2)a-Cs-
Csxycloalkyl, -C(0)C2-Csalkenyl, -C(O)(CR°RICN, -
C(O)(CRRI?)(CRR!))CN, -C(O)CH2C(0)-Ci-Csalkyl, -C(O)CH20C(0)-Ci-
Cealkyl, -C(0)OC;-Csalkyl, -C(0)OC;-Cehaloalkyl, -C(O)(CRR!'%),S(0)C1-
Csalkyl, -C(0)Ci-CsalkoxyCi-Cealkyl, -C(O)Ci-CsalkoxyCr-Cealkenyl, -
C(0)C1-CalkoxyCa-Cealkynyl, -C(O)Ci-CsalkoxyCi-Cshaloalkyl, -C(O)Ci-
CsalkoxyCs-Cesxycloalkyl, -C(0)0C;-CsalkoxyC1-Csalkyl, -C(0)Ci-
CsalkoxyCi-CsalkoxyCi-Csalkyl, -C(0)(CH2)uNRRS, -C(O)-(CH2)n-
NR’C(O)R®, -C(0)-(CHz)p-O-N=CR°R®, -CN, -(CHz),—phenyl, -C(O)-(CHz2)n-
phenyl, -S(O)n-(CHz)o-phenyl, -heteroxyclyl, -C(O)-(CHz)r-heteroxyclyl, -
C(O)(CH2)4O-(CHy)n-heteroxyclyl, -S(O)u-(CHz)w-heteroxyclyl, trong do mdi
heteroxyclyl 1a heteroxyclyl ¢6 5 hodc 6 canh ma ¢ thé 14 thom, no hoic no mot
phén va c6 thé chira tir 1 dén 4 nguyén tir khac loai mdi nguyén tir doc 14p dugc

chon tir nhém bao gém oxy, nito va luu huynh, va trong d6 cac nhém heteroxyclyl

-186-



38967

hodc phenyl nay tuy y dugc thé bang mdt, hai hodc ba nhém thé doc lap duoc
chon tir nhém bao gdm Ci-Csalkyl, Ci-Cshaloalkyl, C1-Csalkoxy, C2-Csalkenyl,
C,-Csalkynyl, halogen, xyano va nitro;

R’ duoc chon tir nhém bao gdm hydro va C1-Cs alkyl;

RS duoc chon tir nhém bao gdm hydro, C1-Cealkyl, C2-Csalkenyl, C2-Cealkynyl,
Ci1-Cghaloalkyl, hydroxyl-, Ci-Csalkoxy, Cs-Csxycloalkyl, -Ci-CaalkoxyCi-
Csalkyl, -C1-CsalkoxyCi-Cshaloalkyl, -(CRR!%C;-Cghaloalkyl, -
(CRIRIOC(O)NRR?, phenyl, -pyridyl, trong d6 phenyl va pyridyl tuy y duge thé
bang mdt, hai hodc ba nhom thé doc 14p duoc chon tir nhém bao gdm C1-Cs alkyl,
C1-Cs haloalkyl, C1-Cs alkoxy, C2-Cs alkenyl, C»-Cs alkynyl, halogen, xyano va
nitro; hodc

RS va RS cting nhau tao thanh ~-CHCH,OCH>CHz-; va

R’ duoc chon tir nhém bao gém hydro va Ci-Ce alkyl;

R? dugc chon tir nhéom bao gém hydro, Ci-Cs alkyl, Ci-Cs alkoxy, Cs-Ce
xycloalkyl, phenyl, -pyridyl, trong d6 phenyl va pyridyl tuy y dugc thé bang mat,

hai hodc ba nhoém thé doc 1ap dugce chon tir nhom bao gdm C;-C; alkyl, C1-C3
haloalkyl, C1-Cs alkoxy, C2-Cs alkenyl, C2-Cs alkynyl, halogen, xyano va nitro;

R’ 1a hydro hodc metyl;

R I3 hydro hodc metyl; hodc

R? va R!? ciing nhau tao thanh —CH,CHa-; va
R! 13 hydro hodc metyl;

R!2 duoc chon tr nhém bao gdém hydro, C1-Cs alkyl, hydroxyl va C1-Cs alkoxy-;
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R!? duoc chon tir nhém bao gdm hydro, Ci-Cs alkyl, hydroxyl va Ci-Cs alkoxy;

hodc

R!2 va R" ciing nhau tao thanh —CH>-X-CHz-; va

X duoc chon tir nhém bao gdbm O, S va N-R';

R” duoc chon tir nhém bao gdm hydro, Ci-Cs alkyl va C;-Cs alkoxy-;
nla0, 1 hodc 2;

G dugc chon tir nhém bao gém hydro, -(CH2)a-R?, -C(O)-R?, -C(0)-(CR°RY),-O-
R, -C(0)-(CRRY),-S-R?, -C(O)NRR?, -S(0)2-R? va Ci-Csalkoxy-Ci-Csalkyl-;

R? doc 1ap dugc chon tir nhém bao gém hydro, Ci-Csalkyl, C1-Cshaloalkyl, Ca-
Csalkenyl, C>-Csalkynyl, C3-Cexycloalkyl, heteroxyclyl va phenyl trong do cac
nhém heteroxyclyl va phenyl ndy tiy y duoc thé bang mat, hai hodc ba nhém thé
doc 1ap dugc chon tir nhém bao gém C1-Csalkyl, Ci-Cshaloalkyl, Ci-Csalkoxy,

C2-Csalkenyl, C2-Csalkynyl, halogen, xyano va nitro;

R® duoc chon tir nhém bao gdm Ci-Csalkyl, C1-Cshaloalkyl, C2-Csalkenyl, Co-
Csalkynyl, C3-Cs xycloalkyl, heteroxyclyl va phenyl trong d6 cac nhom
heteroxyclyl va phenyl nay tuy y duoc thé bang mot, hai hodc ba nhém thé doc
14p dugc chon tir nhdm bao gdém Ci-Csalkyl, Ci-Cshaloalkyl, Ci-Csalkoxy, Co-
Csalkenyl, C2-Csalkynyl, halogen, Xyano va nitro;

R® 1a hydro hodc Ci-Cs alkyl; va

RY 13 hydro hodc Ci-Cs alkyl;

hodc mudi ndng dung cua chung.
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Hop chét theo diém 1, trong d6 R? 1 metyl.
Hop chét theo diém 1 hogc 2, trong d6 R? 13 metyl.
Hop chét theo diém 1 hoic 2, trong d6 R? 1 metoxy.

Hop chét theo diém bét k¥ trong s6 cac diém néu trén, trong d6 R* 12 -C(O)OC-
Csalkyl.

Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 4, trong do R* 1a -
C(O)NR’R®.

Hop chét theo diém bét ky trong sb céac diém tir 1 dén 4, trong d6 R* 1a
-C(O)NR'C(O)R®.

Hop chét theo diém bat ky trong s6 cac diém néu trén, trong d6 G 1a hydro.

Hop chét theo diém bét ky trong sb cac didm tir 1 dén 7, trong d6 G 1a-C(0)Ci-
Cealkyl.

Hop chét theo diém bét ky trong sb cac diém tur 1 dén 7, trong d6 G 1a -C(0)-O-
C1-Cealkyl.

Ché pham didt co chita hop chét c6 cong thuc (I) theo diém bat ky trong s6 cac

diém néu trén va chat phu trg bao ché nong dung.

Ché phdm diét 6 theo diém 11, trong d6 ché phim nay con chira it nhit mot chat

diét loai gdy hai b sung.

Ché pham diét co theo diém 12, trong d6 chét diét loai gdy hai bd sung 1a thude

diét c6 hodc chat an toan thuoc diét co.
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14.  Phuong phap kiém soat co dai tai dia diém bao gdm budc dung cho dia diém
luong c6 hiéu quéa kiém soét c6 dai ctia ché phim theo diém bét ky trong sb cac

diém tir 11 dén 13.
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