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Linh vue ky thuit dwoce dé cap

Sang ché dé cap dén cac hop chat diét co, quy trinh didu ché cta chiing, cac hop

phin diét ¢c6 ma bao gdm cic hop chét nay, va phuong phap kiém soét ¢6 dai.
Tinh trang ky thuat cua sang ché

N-(tetrazol-5-y1)- va N-(1,3,4-oxadiazol-2-yl) arylcarboxamit 1an luot dugce boc
16 trong, vi du nhu, tai licu don sang ché W02012/028579 va W02012/126932.

Ban chét ky thuit ciia sang ché
Sang ché dé cap dén hop chat benzoyl dugc thé amidin méi.
Do do, sang ché dé xudt hop chét c6 cong thic (1):

O

hodc mudi ndng dung cua chung,
trong do:-

R? dugc chon tir nhém gdm c6 halogen, Ci-Cs alkyl, C3-Ce-xycloalkyl, Ci-Ce
haloalkyl va -S(0),C1-Cg alkyl;

R3 duoc chon tir nhém gdém c¢6 halogen, Ci-Cs alkyl, Ci-Cg haloalkyl va -

S(0)pCi-Cs alkyl;

Q dugc chon tir nhém gdém 6 Q', Q? va Q;
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b
\ 1b a d
TN N N »—R R P R
1a,N—=N N—N o) OH
R
Q' Q2 Q3

R'2 14 C;-Caalkyl- hodc Ci-Cs-alkoxy-Ci-Cs-alkyl-;

R'® dugc chon tr nhém gbém c6 hydro, Ci-Csalkyl- va Cj-Cs-alkoxy-Ci-Cs-
alkyl-;

Al duoc chon tir nhom gém ¢6 0O, C(0O) va (CR°RY);

R2, RP, R, RY, R® va Rf mdi doc 1ap dugce chon tir nhém gdm 6 hydro va Ci-

Caalkyl trong d6 R* va R® ¢o thé cung nhau tao thanh chudi C1-Csalkylen.
X 14 -(CH2)a- hodc -(CH2)n-O-(CH2)a-;
n doc 1ap dugc chon tr 0, 1 va 2;

7 1a Z"' hoic 72

_\_{ 7
N 5 —‘;\N/R
R
R N~ 8/&
\R6 R N
\ o
R
Z1 ZZ

R* duoc chon tir nhém gdém c6 hydro, Ci-Cs alkyl, Ci-Cs haloalkyl va Cs-Cg
~ xycloalkyl;

RS dugce chon tir nhém gdm co hydro, Ci-Cs alkyl va C1-Cs haloalkyl;

RS dugc chon tir nhém gdm c6 hydro, Ci-Cs alkyl, C1-Cs haloalkyl, xyano va
phenyl trong d6 phenyl tuy y duoc thé bang 1, 2 hodc 3 phan tr thé duoc chon tir
nhém gdm c¢6 halogen, C1-Cs alkyl, C1-Cs haloalkyl va C1-Cs alkoxy; hodc

R’ va R® cung nhau 1a —CH>CH,CH,CHa, -CHoCH2CH2CHRCHo- hodc —
CH>CH>OCH,CH»-; va

R7 dugc chon tir nhom gdm cé hydro va C1-Cs alkyl;
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R® dugce chon tir nhom gém c6 hydro, C1-Cs alkyl, C1-C¢-haloalkyl va C3-Cs-
xycloalkyl;

R® dugc chon tir nhém gdm c6 hydro, xyano, Ci-Cs alkyl va Ci-Cealkoxy-; va
p =0, 1 hoac 2.
M ta chi tiét sang ché
Cac nhém C;-Cealkyl va Ci-Caalkyl bao gdm, vi du nhu, metyl (Me, CHs), etyl

(Et, C2Hs), n-propyl (n-Pr), isopropyl (i-Pr), n-butyl (n-Bu), isobutyl (i-Bu), sec-butyl
va tert-butyl (t-Bu).

C3-Cexycloalkyl- bao gdm xyclopropyl (c-propyl (¢c-Pr)), xyclobutyl (c-butyl (c-
Bu)), xyclopentyl (c-pentyl) va xyclohexyl (c-hexyl).

Halogen (hay halo) bao ham flo, clo, brom hodc iot. Cac thudt nglt nay cling ap
dung twong ung cho halogen trong ngit canh cua cdc dinh nghia khac, chang han nhu

haloalky]l.

C1-Cshaloalkyl bao gdm, vi du, 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-, 2,2,2-tricloetyl-, heptaflo-n-propyl va
perflo-n-hexyl. Ci-Cshaloalkyl bao gdm, vi du, 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-, 2,2, 2-tricloetyl- va
heptaflo-n-propyl-.

C1-Csalkyl-S- (alkylthio) 1a, vi du nhu, metylthio, etylthio, propylthio,
isopropylthio, n-butylthio, isobutylthio, sec-butylthio hodc tert-butylthio, t6t hon la
metylthio hodc etylthio.

C1-Cealkyl-S(0)- (alkylsulfinyl) 13, vi du nhw, metylsulfinyl, etylsulfinyl,

propylsulfinyl, isopropylsulfinyl, n-butylsulfinyl, isobutylsulfinyl, sec-butylsulfinyl
hoic tert-butylsulfinyl, tot hon 12 metylsulfinyl hodc etylsulfinyl.

C1-Csalkyl-S(O)- (alkylsulfonyl) 13, vi du nhu, metylsulfonyl, etylsulfonyl,
propylsulfonyl, isopropylsulfonyl, n-butylsulfonyl, isobutylsulfonyl, sec-butylsulfonyl
hoic tert-butylsulfonyl, t&t hon 12 metylsulfonyl hodc etylsulfonyl.
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Theo phuong an dugc wu tién cla sang ché, R? duoc chon tir nhém gom co

metyl, Cl, -CF3 va -SOxmetyl.

Theo phuong 4an dugc uu tién khac cua sédng ché, R? duoc chon tir nhém gom

c6 metyl, Cl, -CF3 va -SOxmetyl.

Theo phuong an dugc wu tién khac ciia sang ché, R'® va R' dugc chon tir nhém

- gdm c6 metyl, etyl va n-propyl.

Theo phuong an khac ctia sang ché, Q 1a Q! va Z 1a Z'. Theo phuong 4n nay X
¢6 thé 12 —(CHz)a- va n bang 0. Theo phuong dn nay hop chét c6 cong thirc (I) 12 hop

N—N
N\N)\N y\} N
H 3
R™ (la)

trong d6 R'?, R2, R?, R*, R’ va R® nhu dugc dinh nghia dbi voi hop chit co cong
thire (T).

chét c6 cong thire (Ta):

Theo phuong an khdc cua sang ché, Q 1a Q* va Z 1a Z'. Theo phuong 4n nay X
¢6 thé t6t hon 12 —(CHa)a- va n bing 0, hodc -CH,O- (trong d6 -CH, duge gén vao
vong phenyl va O gén vao Z). Do d6 theo phuong an duoc uu tién khac cla sang ché

sang ché dé xuit hop chét c¢6 cong thirc (Ib)

1b

R
, RS R’
—0 O R N>;N/
N ZRRN

R>  (b)

trong d6 R'®, R2, R®, R*, RS va R nhu dwgc dinh nghia dbi véi hop chat c6 cong
thre (T).

Theo phuong an khéc ctia sang ché, Q 1a Q3 va Z 1a Z1.
Theo phuong an khéc cia sang ché, Q 1a Q' va Z 1a Z2.
Theo phuong 4n khéc ctia sang ché, Q 1a Q? va Z 1a Z2.

4
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Theo phuong an khéc ctia sang ché, Q 1a Q3 va Z 1a Z2.

Hop chét ¢6 cong thie (I) (va cac hop chét trung gian nhat dinh dung dé tong
hop hop chét ¢6 cong thire (1)) ¢6 thé chira tAm bat ddi xing va co thé ¢c6 mat & dang
chit ddng phan déi anh don 18, cip chit ddng phan déi anh & ti 1¢ bat ky hodc, trong d6
nhiéu hon mot tdm bat ddi ximg c6 mit, chia cac chat déng phan khong d6i quang &
tht ca cac ti 18 ¢6 thé c6. Thong thudng mot trong céc chét ddng phan dbi anh c6 hoat

tinh sinh hoc duoc tang cuong so voi cac kha nang khac.

Sang ché con bao gdom tat ca cac dang hinh hoc va ho bien ¢6 thé ¢6 cua hop

chét c¢6 cong thic (I).

Sang ché ciing bao gdm mubi néng dung ma cac hop chét c6 cong thic (I) co
thé tao thanh v4i amin (vi du nhu amoniac, dimetylamin va trietylamin), bazo kim loai
kiém va kim loai kiém thd hodc bazo amoni béc bén. Trong sb cac hydroxit, oxit,
alkoxit va hydro cacbonat va cacbonat cuia kim loai kiém va kim loai kiém thd duoc st
dung lam chét tao mudi, dac biét cha y dén hydroxit, alkoxit, oxit va cacbonat ctua
lithi, natri, kali, magie va canxi, nhung ddc biét la cla natri, magie va canxi. Mubi

trimetylsulfoni twong tng cling ¢6 thé duoc str dung.

Cac hop chét c6 cong thic (I) theo sang ché c6 thé duge sir dung lam chét digt
¢d bdi chinh ching, nhung chung thudng duoc tao ché phim thanh hop phan diét co
st dung ta duoc ché phém, nhu chét mang, dung moi va chét hoat dong bé mit (SFA).
Do d6, sang ché con dé xudt hop phan diét co c6 chia hop chat diét co theo sang ché
* va chét bd tro tao hgp phan ndng dung. Hop phin c6 thé & dang chét ¢6 dic ma duoc
pha loang trude khi st dung, médc du hop ph?in san sang dé st dung ciing c6 thé duoc
tao ra. Dich pha lodng cudi cung thuong dugc tao ra v6i nude, nhung ¢o thé duoc tao
ra thay cho, hodc thém vao v6i, nudc, voi, vi du, phan bon long, vi chét dinh dudng,

sinh vét, dau hodc dung moi.

Hop phin diét cé thuong chira tir 0,1 dén 99% theo khéi lwong, dic biét la tir
0.1 dén 95% theo khéi lugng, cac hop chat co cong thirc I va tir 1 dén 99,9% theo khdi
luong ta duoc ché phidm ma t6t hon 1a bao gbm tir 0 dén 25% theo khéi lwong chét

hoat dong bé miit.

Céc hop phan c6 thé dugce chon tir mot s6 loai ché pham, nhiu ch€ pham trong

sb do6 da biét tir tai liéu Manual on Development and Use of FAO Specifications for
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Plant Protection Products, An ban 1an thit 5, 1999. Céc hop phan nay bao gdm bot ric
duogc (DP), bot hoa tan duge (SP), hat hoa tan trong nude (SG), hat phan tan duoc
trong nudc (WG), bot thAm uat duge (WP), hat (GR) (giai phong cham hodc nhanh),
chét ¢6 tan dugc (SL), chit long tron 1an dugce trong dau (OL), chét 16ng thé tich cuc
thap (UL), chat ¢b nhii héa duge (EC), chat ¢d phan tan duge (DC), nhil trong (ca dau
trong nudc (EW) va nudce trong dau (EO)), vi nhil tvong (ME), chét ¢6 huyén phu
(SC), sol khi, huyén phu vién nang (CS) va ché pham xit 1y hat. Loai ché pham duoc
chon trong vi du bAt ky thy thudc vao muc dich cu thé dugc du tinh va cac tinh chét

© vat 1y, héa hoc va sinh hoc cua hop chét co cong thuc (I).

C6 thé diéu ché bot réc dugc (DP) bang cich tron hop chét co cong thire (1) voi
mot hoac nhiéu chat pha lodng rén (vi du dit sét tu nhién, cao lanh, pyrophylit,
bentonit, nhom oxit, montmorillonit, dét tao cat, da phén, dét diatomit, canxi photphat,
canxi va magie cacbonat, luu huynh, d4 voi, bot nghién, bot talc va cac chét mang rin

v6 co va hitu co khac) va nghién co hoc hdn hgp nay thanh bot min.

C6 thé didu ché bot hoa tan duoc (SP) bing cach tron hop chét ¢6 cong thire (1)
vo1 mdt hoadc nhidu mudi vd co hoa tan trong nudc (nhu natri bicacbonat, natri
cacbonat hodc magie sulphat) hodac mot hoac nhiéu chét rin hitu co hoa tan trong nudc
" (nhu polysacarit) va, tuy y, mot hodc nhidu chat thAm wét, mot hoic nhiéu chét lam
phén tan hodc hdn hop clia cac chit nay dé cai thién do phan tan/do hoa tan trong
nudc. Sau do nghién hon hop thanh bot min. Cac hop phén tuong tu cling co thé duoc

tao hat dé tao thanh hat tan trong nuéc (SG).

Bot hut 4m (WP) ¢6 thé dugc didu ché bang cach tron hop chét c6 cong thirc (1)
v6éi mot hodc nhiéu chét pha loang hoac chit mang rin, mot hodc nhiéu chat 1am 4m
va, tdt hon 13, mot hodc nhiéu chét phén tan va, mot cach tuy y, mot hodc nhiéu chét
tao huyén phu dé 1am thuan tién cho viéc phan tan trong dich 16éng. Sau d6 nghién hdn
hop thanh bot min. Cac hop phr?tn twong tu cling co thé duoc tao hat dé tao thanh hat

- phéan tan trong nudc (WG).

C6 thé tao ra hat (GR) bﬁng cach nghién thanh hat hdn hop cta hop chét co
céng thirc (I) va mot hodc nhiéu chéit pha lodng hodc cht mang rin dang bdt, hoic tur
hat tréng da duoc tao hinh san béng cach hip thu hop chét c6 cong thire (1) (hodc dung

dich chtra nd, trong tac nhan thich hop) trong vét liéu dang hat Xép (nhu da bot, dat sét



atapungit, dat tAy mau, dat tao cat, d4t diatomit ho#c 161 ngd da dugc nghién) hoic
biang cach hap thu hop chét co cong thire (I) (hodc dung dich chira no, trong tac nhan
thich hop) 1én trén vat ligu 18i ciing (nhu cat, silicat, cacbonat khoang, sulphat hodc
photphat) va lam kho néu cin. Cac chét thuong duge st dung dé hd tro su hip thu
~ hodc su hdp phu bao gdm dung moi (ching han nhu dung mdi dau mé béo va thom,
ruou, ete, keton va este) va chét dinh (chdng han nhu polyvinyl axetat, ruou polyvinyl,
dextrin, duong va dau thuc vat). Mot hodc nhiéu chét phu gia khac ciing ¢6 thé duoc

bao gdm trong hat (vi du chét nhii tvong hoa, chét 1am 4m hodc chit phan tén).

Chét ¢6 phéan tan (DC) ¢6 thé duoc diéu ché bang cach hoa tan hop chét ¢6 cong
thire (I) trong nude hodc dung moi hitu co, ching han nhu keton, rugu hodc glycol ete.
Céac dung dich nay co thé chira chat hoat dong bé mit (vi du dé cai thién su pha lodng

bang nudc hodc ngdn chin sy két tinh trong binh phun).

Chét ¢6 c6 thé tao nhil twong (EC) hodc nhil twong dau-trong-nuéc (EW) co thé
- duogc didu ché bang cach hoa tan hop chét c6 cong thic (I) trong dung méi hitu co (tuy
y chtta mot hodc nhidu chét lam 4m, mdt hodc nhiéu chat nhil tuong hda hoic hon hop
clia cac chit nay). Dung mdi hitu co thich hop dé st dung trong EC bao gbm
hydrocacbon thom (ching han nhu alkylbenzen hodc alkylnaphtalen, vi du nhu
SOLVESSO 100, SOLVESSO 150 va SOLVESSO 200; SOLVESSO la nhan hi¢u da
dang ky), keton (ching han nhu xyclohexanon hodc metylxyclohexanon) va ruou
(chdng han nhu rugu benzyl, rugu furfuryl hodc butanol), N-alkylpyrolidon (ching han
nhu N-metylpyrolidon hodc N-octylpyrolidon), dimetyl amit cta axit béo (chang han
nhu Cg-C1o axit béo dimetylamit) va hydrocacbon da clo héa. San pham EC ¢6 thé nhil
twong hoa déng thoi khi bd sung vao nudc, dé tao ra nhil tuong c6 do bn dinh du dé

cho phép dung bang cach phun qua thiét bi phu hop.

Viéc diéu ché EW bao gdm viée thu duoc hop chét ¢6 cong thire (I) dudi dang
chét 16ng (néu khong phai 1a chét 16ng & nhiét do trong phong, né co thé dugc lam tan
chay & nhiét do thich hop, thuong la dudi 70°C) hodc trong dung dich (béng cach hoa
tan n6 trong dung moi thich hop) va sau d6 nhii hda chét 16ng hodc dung dich thu dugc
trong nudc chira mot hodc nhiéu SFA, duéi luc cit cao, dé san xuit nhil twong. Dung
mdi thich hop dé str dung trong EW bao gbm dau thuc vat, hydrocacbon da clo hoa

(chdng han nhu clorobenzen), dung mdi thom (ching han nhu alkylbenzen hodc
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alkylnaphtalen) va céc dung méi hitu co thich hgp khdc ma c¢6 do hoa tan trong nudce
~ thép.

Vi nhil tuong (ME) c6 thé duge diéu ché bang cach tron nude voi hdn hop pha
tron ciia mot hodc nhiéu dung moi v6i mot hodc nhiéu SFA, dé tao ra mot cach tu phét
ché phidm léng dang hudéng 6n dinh nhiét dong. Hop chét c¢6 cong thic (I) ban dau c6
mit trong nudc hodc hdn hop pha tron dung moi/SFA. Dung moi thich hop dé st dung
trong ME bao gdm cic dung mdi dugc mo ta trude ddy trong ban mo ta nay dé su
dung trong EC hodc trong EW. ME ¢6 thé 12 hé dau-trong-nudc hodc nuge-trong-dau
(hé c6 mit dugce xdc dinh bang cac phép do sudt din) va c6 thé thich hop dé tron chét
diét loai gay hai tan trong nudc va tan trong diu trong ciing ché pham. ME thich hop
- dé pha loang vao nuéc, van ¢ dang vi nhii twong hodc tao thanh nhil tuong dau-trong-

nudc thong thuong.

Chét ¢6 huyén pha (SC) c6 thé bao gdm huyén phu trong nude hodc khong
trong nudc cua cac hat rin khong tan dugc phan chia min cua hop chét ¢6 cong thirc
(I). SC ¢6 thé duoc didu ché bang cach nghién bi hodc hat hop chét rin c6 cong thirc
(I) trong moi truong thich hop, tiy ¥ véi mot hoéc nhiéu chét phén tan, dé san Xuét ra
huyén pht hat min cta hop chat. Mot hodic nhiu chét lam am co thé dugc bao gém
trong hop phan va chét tao huyén pht ¢6 thé duoc bao gdbm dé lam giam ti 1¢ ma tai do
hat l&ng xuéng. Theo cach khéc, hop chit ¢6 cong thire (I) ¢6 thé duge nghién kho va
~ duge bd sung vao nude, chira cac chét duge md ta & trén, dé san Xuét ra san phim cubi

cung mong muon.

Ché pham sol khi c6 chita hop chét c6 cong thic (I) va chéat ddy thich hop (vi
du n-butan). Hop chét ¢ cong thire (I) cling ¢6 thé dugc hoa tan hodc dugc phan tan
trong mdi truong thich hop (vi du nude hodc chét 16ng ¢6 thé tron 1an véi nuée, ching
han nhu n-propanol) dé tao ra hop phin dé st dung trong bom phun van hanh bang

tay, khong ap luc.

C6 thé diéu ché dang vién nang huyén phu (CS) theo cach twong tu vé6i viée
diéu ché hop phan EW nhung véi giai doan polyme héa bd sung sao cho thu duoc thé
_ phén tan trong nudc cta cic giot dau, trong d6 mdi giot dau dugc bao nang bdi vo
polyme va chtta hop chét ¢6 cong thire (I) va, tuy ¥, chit mang hoic chét pha loing dobi

v6i hop chat nay. Vo polyme c6 thé dugc san xuét bang phan ng da tring ngung mat
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phan cach hodc bang quy trinh tu giot. Hop phan c6 thé tao ra sy gidi phong co kiém
soat ciia hop chat c6 cong thie (I) va ching ¢ thé dugc st dung dé xtr Iy hat. Hop
chit co cong thuc (I) cling ¢b thé duge tao ché phdm trong chét nén polyme co thé

thodi hoa sinh hoc dé tao ra su giai phong c6 kiém soét, cham cua hop chat.

Hop phan co thé bao gdm mot hodc nhiéu chit phu gia dé cai thién tinh ning
sinh hoc cua hop phén, vi du béng viéc cai thién tinh lam udt, thoi gian luu hodc su
- phan bd bé mit; kha ning chiu mua trén céac bé mit dugce xr ly; hodc hép thu hodc
bién dbi hop chét ¢ cong thic (I). Cac chét phu gia nay bao gbm céc chét hoat dong
bé mit (SFA), chét phu gia phun suong trén co s& diu, vi du mét sé dau khoang hoic
cac dau thuc vat tu nhién (nhu dau dau tuong va hat cai déu), va cac hdn hop cia céc
chét nay véi cac chat bd tro cai thién tinh ning sinh hoc khac (cac thanh phin ma co

thé hd tro hodc lam thay dbi tac dong ctia hop chét c6 cong thire (1)).

Chat 1am 4m, chit phan tdn va chit nhil trong héa c6 thé 1a SFA thudc loai

cation, anion, ludng tinh hodc khong ion.

SFA thich hop thudc loai cation bao gém hop chit amoni bac bén (vi du

- xetyltrimetyl amoni bromua), imidazolin va mudi amin.

SFA anion thich hop bao gdm mubi kim loai kim cua axit béo, mudi cia
monoeste béo cta axit sulphuric (vi du natri lauryl sulphat), mudi cta cac hop chat
thom d3 sulphonat hoéa (vi du natri dodexylbenzensulphonat, canxi
dodexylbenzensulphonat, butylnaphtalen sulphonat va hén hop cta natri di-isopropyl-
va tri-isopropyl-naphtalen sulphonat), ete sulphat, ruou ete sulphat (vi du natri laurcth-

3-sulphat), ete carboxylat (vi du natri laureth-3-carboxylat), este phosphat (san pham
tlr phan Gng gitta mot hodc nhiéu ruou béo va axit phosphoric (chiém uu thé 1a mono-
este) hodc photpho pentoxit (chiém uu thé 13 di-este), vi du phan ng gifta ruou lauryl
va axit tetraphosphoric; ngoai ra cac san phidm nay c6 thé duoc etoxyl hoa),

sulphosucxinamat, parafin hodc olefin sulphonat, taurat va lignosulphonat.
SFA thich hgp thudc loai ludng tinh bao gdm betain, propionat va glyxinat.

SFA thich hop thudc loai khong ion bao gdm san phdm ngung tu cda alkylen
oxit, chéng han nhu etylen oxit, propylen oxit, butylen oxit hodc hén hop cua chung,
v6i ruou béo (chang han nhu rugu oleyl hodc rugu xetyl) hodc véi alkylphenol (chang

han nhu octylphenol, nonylphenol hodc octylcresol); este mot phin c¢6 nguon gbe tir
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axit béo mach dai hodc hexitol anhydrua; sin phim ngung tu cla este mot phan nay
v6i etylen oxit; polyme khdi (c6 chira etylen oxit va propylen oxit); alkanolamit; este
don gian (vi du polyetylen glycol este ciia axit béo); amin oxit (vi du lauryl dimetyl
~ amin oxit); va lexithin.

Cac chéit tao huyén phu thich hop bao gdm keo wa nudc (chdng han nhu
polysacarit, polyvinylpyrolidon hodc natri carboxymetylxenluloza) va dat sét truong

no (chéng han nhu bentonit hodc attapulgit).

Hop phan theo sang ché ¢6 thé con bao gdm it nhit mot chit diét loai gay hai
bd sung. Vi du, cac hop chét theo sang ché c6 thé con dugc st dung két hop véi chat
diét co khac hodc chit diéu hoa sinh trudéng thuc vat. Theo phuong an duge uu tién
chat diét loai gay hai bd sung 1a chat diét co va/hodic chat an toan véi chét diét co. Céc
vi du v& hdn hop nay 1a (trong d6 “I' thé hién hop chit c6 cong thic I). I + axetochlor, I
+ axifluorfen, I + axifluorfen-natri, I + aclonifen, I + acrolein, I + alaclo, I +
alloxydim, I + ametryn, [ + amicarbazon, I + amidosulfuron, I + aminopyralid, I +
amitrol, T + anilofos, I + asulam, I + atrazin, I + azafenidin, I + azimsulfuron, I +
BCPC, I + beflubutamid, I + benazolin, I + bencarbazon, I + benfluralin, T +
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 + bromacil, I + bromobutit, I
“+ bromoxynil, I + butaclo, I + butamifos, I + butralin, I + butroxydim, I + butylat, I +
axit cacodylic, I + canxi chlorat, I + cafenstrol, I + carbetamit, I + carfentrazon, I +
~carfentrazon-etyl, I + cloflurenol, I + chlorflurenol-metyl, I + chloridazon, I +
chlorimuron, I + chlorimuron-etyl, I + axit cloaxetic, I + clotoluron, I + clopropham, 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 + xyclosulfamuron, I + xycloxydim, I + xyhalofop, I -+
xyhalofop-butyl, I + 2,4-D, I + daimuron, I + dalapon, I + dazomet, [ +2,4-DB, I + I+
desmedipham, I + dicamba, [ + 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 + dimethenamid, I + dimethenamid-P, I +

10
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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 + cthalfluralin, 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 + sat (IT)
sulfat, I + flamprop-M, I + flazasulfuron, I + florasulam, I + fluazifop, I + fluazifop-
butyl, 1 + fluazifop-P, I + fluazifop-P-butyl, I + fluazolat, I + flucarbazon, I +
flucarbazon-natri, I -+ fluxetosulfuron, I + fluchloralin, I + flufenacet, I + flufenpyr, I +
flufenpyr-etyl, T + flumetralin, I + flumetsulam, I + flumiclorac, I + flumiclorac-pentyl,
I+ flumioxazin, I + flumipropin, I + fluometuron, I + floglycofen, I + floglycofen-ctyl,
[ + fluoxaprop, I + flupoxam, I + flupropacil, I + flupropanat, I + flupyrsulfuron, I +
flupyrsulfuron-metyl-natri, I + flurenol, I + fluridon, I + flurochloridon, I + fluroxypyr,
I + flurtamon, I + fluthiacet, I + fluthiacet-metyl, I + fomesafen, I + foramsulfuron, I +
fosamin, 1 + glufosinat, I + glufosinat-amoni, I + glyphosat, I + halauxifen, I +
halosulfuron, I + halosulfuron-metyl, I + haloxyfop, I + haloxyfop-P, I + hexazinon, I
+ imazamethabenz, I + imazametabenz-metyl, I + imazamox, I + imazapic, I +
imazapyr, I + 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 + lenacil, I + linuron, I + mecoprop, I +
mecoprop-P, I + mefenacet, I + mefluidit, T + mesosulfuron, I + mesosulfuron-metyl, I
+ mesotrion, I + metam, I + metamifop, I + metamitron, [ + metazaclo, I +
metabenzthiazuron, I + metazol, I + metylarsonic axit, I + metyldymron, I + metyl
isothioxyanat, I + metolaclo, I + S-metolachlor, T + metosulam, I + metoxuron, [ +
metribuzin, I + metsulfuron, I + metsulfuron-metyl, I + molinat, I + monolinuron, I +
naproanilit, I + napropamit, 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, [ + oxyflofen, I + paraquat, I + paraquat diclorua, I + pebulat, T +
pendimethalin, I + penoxsulam, I + pentaclophenol, I + pentanoclo, I + pentoxazon, I
+ pethoxamid, I + phenmedipham, I + picloram, I + picolinafen, I + pinoxaden, I +

piperophos, I + pretilaclo, I + primisulfuron, I + primisulfuron-metyl, I + prodiamin, I
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+ profoxydim, I + prohexadion-canxi, I + prometon, I + prometryn, I + propaclo, I +
propanil, I + propaquizafop, I + propazin, I + propham, I + propisoclo, 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, I + pyrithiobac, I + pyrithiobac-
natri, I + pyroxasulfon, I + pyroxsulam, I + quinclorac, I + quinmerac, I +
quinoclamin, I + quizalofop, I + quizalofop-P, I + rimsulfuron, I + saflufenacil, I +
setoxydim, I + siduron, I + simazin, [ + 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 +
terbacil, I + terbumeton, I + terbuthylazin, I + terbutryn, I + thenylclo, I + thiazopyr, I
+ thifensulfuron, I + thiencarbazon, I + thifensulfuron-metyl, I + thiobencarb, I +
topramezon, [ + tralkoxydim, I + ftri-allat, I + triasulfuron, I + ftriaziflam, I +
tribenuron, I + tribenuron-metyl, I + triclopyr, I + trietazin, I + trifloxysulfuron, I +
trifloxysulfuron-natri, I + trifluralin, I + triflusulfuron, I + triflusulfuron-metyl, I +
trihydroxytriazin, I + trinexapac-etyl, I + tritosulfuron, I + etyl este cua 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), I + 4-hydroxy-1-metoxy-5-metyl-3-[4-
(triflometyl)-2-pyridyl]imidazolidin-2-on, I + 4-hydroxy-1,5-dimetyl-3-[4-
(triflometyl)-2-pyridyl]imidazolidin-2-on, 1 + 5-ctoxy-4-hydroxy-1-metyl-3-[4-
(triflometyl)-2-pyridyl|imidazolidin-2-on, I + 4-hydroxy-1-metyl-3-[4-(triflometyl)-2-
pyridyl]imidazolidin-2-on, I + 4-hydroxy-1,5-dimetyl-3-[1-metyl-5-
* (triflometyl)pyrazol-3-yl|imidazolidin-2-on, I + (4R)1-(5-tert-butylisoxazol-3-yl)-4-
ctoxy-5-hydroxy-3-metyl-imidazolidin-2-on, I + 3-[2-(3,4-dimetoxyphenyl)-6-metyl-
3-oxo-pyridazin-4-carbonyl|bixyclo[3.2.1]octan-2,4-dion, I + 2-12-(3.,4-
dimetoxyphenyl)-6-metyl-3-oxo-pyridazin-4-carbonyl]-5-metyl-xyclohexan-1,3-dion,

I + 2-[2-(3,4-dimetoxyphenyl)-6-metyl-3-oxo-pyridazin-4-carbonyl|xyclohexan-1,3-
dion,  2-[2-(3,4-dimetoxyphenyl)-6-metyl-3-oxo-pyridazin-4-carbonyl]-5,5-dimetyl-
xyclohexan-1,3-dion, I + 6-[2-(3,4-dimetoxyphenyl)-6-metyl-3-oxo-pyridazin-4-
carbonyl]-2,2,4,4-tetrametyl-xyclohexan-1,3,5-trion, I + 2-|2-(3,4-dimetoxyphenyl)-6-
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metyl-3-oxo-pyridazin-4-carbonyl]-5-etyl-xyclohexan-1,3-dion, I+  2-[2-(3,4-
- dimetoxyphenyl)-6-metyl-3-oxo-pyridazin-4-carbonyl]-4,4,6,6-tetrametyl-xyclohexan-
1,3-dion, I + 2-[6-xyclopropyl-2-(3,4-dimetoxyphenyl)-3-oxo-pyridazin-4-carbonyl|-
5-metyl-xyclohexan-1,3-dion, I + 3-[6-xyclopropyl-2-(3,4-dimetoxyphenyl)-3-oxo-
pyridazin-4-carbonyl]bixyclo[3.2.1]octan-2,4-dion, I + 2-[6-xyclopropyl-2-(3,4-
dimetoxyphenyl)-3-oxo-pyridazin-4-carbonyl]-5,5-dimetyl-xyclohexan-1,3-dion, I +
6-[6-xyclopropyl-2-(3,4-dimetoxyphenyl)-3-oxo-pyridazin-4-carbonyl]-2,2,4,4-
tetrametyl-xyclohexan-1,3,5-trione, I + 2-[6-xyclopropyl-2-(3,4-dimetoxyphenyl)-3-
oxo-pyridazin-4-carbonyl]xyclohexan-1,3-dion, I + 4-[2-(3,4-dimetoxyphenyl)-6-
metyl-3-oxo-pyridazin-4-carbonyl]-2,2,6,6-tetrametyl-tetrahydropyran-3,5-dion va 4-
[6-xyclopropyl-2-(3,4-dimetoxyphenyl)-3-oxo-pyridazin-4-carbonyl|-2,2,6,6-
tetrametyl-tetrahydropyran-3,5-dion. Cac hop chét theo sang ché ¢6 thé con duoc két
hop véi cac hop chat diét c¢é dugc boc 10 trong tai liéu don sang ché W006/024820
va/hodc WO07/096576.

- Céc ddi tac tron cla hop chét co cong thirc I cling co thé & dang este hoac mudi,
nhu dugce dé cap dén vi du nhu trong tai liéu Pesticide Manual, An ban lan tho sau,

British Crop Protection Council, 2012.

Hop chat c6 cong thirc I cling ¢6 thé duoc st dung trong hdn hop véi cac hoa
chét ndng nghiép khac chéng han nhu chét diét ndm, chét diét giun tron hoic chét diét

c¢dn trung, cac vi du vé chung dugc néu trong tai liéu Pesticide Manual.

Ti 1€ tron cua hop chét ¢6 cong thtc I véi dbi tac tron tot hon 1a tir 1:100 dén

1000:1.

Han hop ¢6 thé ¢6 loi 1a duge dung trong céac ché phdm néu trén (trong trudong
hop d6 "thanh phan hoat tinh" ding dé chi hdn hop twong tng ctia hop chét c¢6 cong
thiee 1 voi dbi téc tron).

Hop chit ¢6 cong thirc I theo séng ché ciing ¢6 thé dugc st dung két hop vai
mot hodc nhidu chit an toan. Tuong tw, hdn hop cta hgp chét c6 cong thire I theo séng
ché v&i mot hodc nhiéu chat diét c6 khac c6 thé con duogc su dung két hop véi mot
~ hodc nhidu chit an toan. Chét an toan c¢6 thé 1a AD 67 (MON 4660), benoxacor,
cloquintocet-mexyl, cyprosulfamit (CAS RN 221667-31-8), dichlormid, fenchlorazol-

etyl, fenclorim, fluxofenim, furilazol va chét déng phéan R tuong tng, isoxadifen-etyl,

13
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mefenpyr-dietyl, oxabetrinil, N-isopropyl-4-(2-mctoxy-benzoylsulfamoyl)-benzamit
(CAS RN 221668-34-4). Céc kha ndng khac bao gém chét an toan boc 10 trong, vi du,
EP0365484 vi du nhu N-(2-metoxybenzoyl)-4-
[(metylaminocarbonyl)amino]benzensulfonamit. Duoc ddc biét vu tién la hdn hop ctia
hop chit c6 cong thic I v6i cyprosulfamit, isoxadifen-etyl, cloquintocet-mexyl

va/hoic N-(2-metoxybenzoyl)-4-[(metyl-aminocarbonyl)amino |benzensulfonamit.

Chét an toan ctia hop chat c6 cong thic I ¢o thé con & dang este hodc mudi, nhu
" duoc d cap vi du trong The Pesticide Manual, T4i ban 1an thr 16 (BCPC), 2012. Tai
liéu vién dan cho cloquintoxet-mexyl cling duoc dp dung cho lithi, natri, kali, canxi,
magie, nhom, sit, amoni, amoni bac bdn, mubi sulfoni hodc phosphoni cla chiing nhu
duoc mé ta trong tai liéu don sang ché WO 02/34048, va tai liéu vién dan cho

~fenchlorazol-etyl cling dugc ap dung cho fenchlorazol, v.v..

Tét hon 1a ty 1€ tron cua hop chét c6 cong thic I véi chit an toan nim trong

khoang tir 100:1 dén 1:10, dic biét 1 tir 20:1 dén 1:1.

Hon hop c6 thé dwoc st dung mot cach ¢6 loi trong ché phém néu trén (trong
do truong hop "thanh phan hoat tinh" dé cap dén hon hop tuong Gng cla hop chét co

~ cong thire I voi chit an toan).

Sang ché con dé xuét phuong phap kidm soat ¢6 dai tai dia diém phuong phép
nay bao gﬁ”)m viéc dung cho dia diém luong kiém soat c6 dai cta ché phém chtra hop
chét c6 cong thae (I). Hon nita, sang ché con dé xuit phuong phép kiém soat chon loc
6 dai tai dia didm c6 cdy trong va cé dai, trong d6 phuong phap bao gbm viéc dung
cho dia diém luong kiém sodt cd dai cua ché pham theo séng ché. ‘Kiém soat' c6 nghia
1a diét, lam giam hodc lam cham sy sinh trudng hodc ngdn ngira hodc lam giam sy nay
mam. Thuong 13 cdy trong cin duoc kiém soat 1 cdy khong mong mubn (cé dai). ‘Dia
diém' c¢6 nghia 1a khu vuc trong d6 cay trong dang sinh trudng hodc s& sinh truong.
- Mot s cay trong co thé vén c6 kha niang khang cac tac dong diét co clia cac hop chét
¢6 codng thae (I). Tuy nhién, trong mot sb truong hop kha niang khang c6 thé cén duogc
thiét ké vao céy trong, vi du bang cach thiét ké di truyén. Do do, c6 thé 1a cdy trong
mua vu duoc lam cho dung chiu dbi v6i chét te ché HPPD thong qua thiét ké di
truyén. Cac phuong phap lam cho céc cay trdng khang cac chat tic ché HPPD 1a da

biét, vi duy, tir tai liéu don sang ché W00246387. Do dé theo phuong an duge wu tién

14



50871 15/100

hon nita cdy trong 13 chuyén gen déi v4i polynucleotit c6 chira trinh tw ADN ma ma
hoa enzym HPPD khang chét tc ché HPPD c¢6 ngudn gbe tir vi khudn, cu thé hon tir
Pseudomonas fluorescens hodac Shewanella colwelliana, hodc tur thuc vat, cu thé hon,
co nguén géc tr thue vat mot 14 mam hodc, cu thé hon nira, tir cac loai laa mach, ngo,
laa my, lGa gao, Brachiaria, Cenchrus, Lolium, Festuca, Setaria, Eleusine, Sorghum
hodic Avena. Mt vai "su kién" chuyén gen cta ddu twong khang HPPD la da biét, va
bao gdm vi du SYHTO4R (tai lidu don sang ché W02012/082542), SYHTOH?2 (tai liéu
don sang ché W02012/082548) va FG72. Céc trinh tu polynucleotit khdc ma c6 thé
dugc st dung dé tao ra cdy trdng ma dung chiu déi véi hop chét theo sang ché dugc
bde 10 trong, vi du nhu, tai liéu don sang ché W02010/085705 va W0O2011/068567.
Do do, cdy trdng mua vu trong d6 hop phin theo sang ché ¢6 thé dugc st dung bao
gdm céc cy trong mua vu ching han nhu ngii cbc, vi du lia mach va lia my, bong,

cdy cdi dau, huéng duong, ngo, lua, dau twong, ct cai dudong, mia va co bé mat.

Cay trdng ciing c6 thé bao gdm cdy gd, ching han nhu ciy dn qua, ciy co, cy
dira hodc cac cdy qua hach khac. Ciing bao gdm cdy ho nho nhu nho, ciy bui cé qua,

cdy dn qua va rau.

Ty 1& 4p dung cta cac hop chét c6 cong thire I ¢6 thé thay ddi trong gidi han
rong va phu thudc vao ban chit cta dit, phuong phap dung (trudc hodc sau khi nay
mam; phun hat; st dung cho luéng dé gieo hat; st dung cho dién tich khong canh tac
v.v.), ciy trong, (cac) ¢o dai cin duogc kiém soat, diéu kién khi hau thinh hanh, va yéu
t6 khac duoc didu tiét bai phuong phap dung nay, thoi gian dung va cay trdng dich.
Céc hop chit ¢ cong thire I theo sang ché thuong duge dung & ti 18 tir 10 dén 2000
~ g/ha, dic biét 1a tir 50 dén 1000 g/ha.

Thong thuong thue hién viée sit dung bang cach phun hgp phan, thuong 1 bang
thiét bi phun gin trén may kéo ddi véi cac dién tich 16n hon, nhung cic phuong phap
khac chéng han nhu ric bui (déi vo1 bot), nhd giot hodc tudi cling co thé dugc su

dung.

Cay trong mua vy duoc hiéu 12 con bao gém cy trong mua vu ma khang chat
diét co hodc nhom chét diét co (vi du cac chit te ché ALS, GS, EPSPS, PPO, ACCase
va HHPPD) bing cic phuong phép gay gibng va thiét ké di truyén thong thuong. Vi du

vé cdy trong mua vy ma da dwogc lam cho dung chiu véi imidazolinon, vi du
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" imazamox, bang phuong phdp gy gidng thong thuong 1a cdy cai ddu mua he
Clearfield® (cai canola). Cac vi du cua cdy trong c6 kha ning khang cac chét diét ¢o
bang cac phuong phap thiét ké di truyén bao gdm vi du cac 0idng ngd khang glyphosat
va glufosinat dugc bén trén thi trwong v6i nhdn hi¢u RoundupReady® va

LibertyLink®.

Cay trong mua vu ciing dugc hiéu 1a cay trong da dugce lam cho khang véi con
trung gay hai bing cac phuong phéap k§ thuat di truyén, vi du ngd Bt (khang sdu duc
than ngd Chau Au), bong Bt (khdng v6i mot duc qua bong) va cling nhu 1a cdy khoai
tay Bt (khang v6i bo Colorado). Céac vi du vé cdy ngod Bt 1a cdy ngd lai Bt 176 NK®
- (Syngenta Seeds). Doc t6 Bt 1a protein dugc tao thanh trong tu nhién bdi vi khudn dét
Bacillus thuringiensis. Céac vi du vé doc td, hodc cdy trong chuyén gen ¢6 thé téng hop
doc t6 nay, duge mo ta trong tai liéu don sang ché EP-A-451 878, EP-A-374 753, WO
93/07278, WO 95/34656, WO 03/052073 va EP-A-427 529. Vi du vé cdy trong
chuyén gen c6 chira mot hodc nhiéu gen ma mi hoa cho tinh khang diét con trung va
biéu hién mot hoic nhidu doc td 14 KnockOut® (ngd), Yield Gard® (ngd),
NuCOTIN33B® (bdng), Bollgard® (bong), NewLeaf® (khoai tdy), NaturcGard® va
Protexcta®. Cac cdy trong mua vu hodc nguyén liéu hat ctia ching c6 thé déu khang
dbi voi chat diét co va, cung luc do, khang vdi su @n clia con trung (cac bién ¢b chuyén
- gen "x&p chong"). Vi duy, hat c6 thé c¢6 kha ning biéu hién protein Cry3 diét con trung

trong khi ddng thoi chiu duge glyphosat.

Cay trong mua vu cling can dugc hiéu 1a bao gdm cay trdng ma thu duge bang
phuong phép nhan gidng hoic thiét ké di truyén thong thuong va chua cic tinh trang
duoc goi 1a tinh trang nang suét (vi du nhu kha nang on dinh luu trit dwoc cai thién, gia

tri dinh dudng cao hon va huong vi duoc cai thién).

Cay trong hitu ich khic bao gbém cd bé mit vi du trong sin gon, bai cd, cdng
vién va 1& duong, hodc trong thuong mai lam mang c6, va cay canh ching han nhu cay
hoa hoic cay bui.

Hop phan c6 thé duoc st dung dé kiém soat cdy khong mong mudn (goi chung
la ‘co dai'). Co dai can duoc kiém soat co thé 14 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
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va Sorghum, va cac loai hai 14 mam, vi du nhu Abutilon, Amaranthus, Ambrosia,
Chenopodium, Chrysanthemum, Conyza, Galium, Ipomoea, Nasturtium, Sida, Sinapis,
Solanum, Stellaria, Veronica, Viola va Xanthium. Co dai cling c6 thé bao gém ciy ma
¢6 thé duogc coi 1a cdy trong mia vu nhung ma sinh truéng bén ngoai khu vue trong
(‘cay trong moc tu nhién'), hodc sinh trudng tir hat roi vai tor viée trdng cdy trude do
cha cdy trong mua vu khac (‘cdy moc tu nhién'). Cdy moc tu nhién hodc cay trong moc

~ tw nhién nay cé thé dung chiu v6i cac chét diét co khac nhét dinh.
Céc hop chit theo sang ché 6 thé duge didu ché theo cac so dd sau day.

Hop chét co cong thie (I) ¢o thé duoc diéu ché tir axit benzoic ¢ cong thirc

(I1).

Nhu thé hién trong so dd 1.1, trong d6 Q = Q!, axit benzoic ¢ cong thire (II)
duoc xtr ly bang amin c6 cong thire (I1I) trong su ¢6 mit cua chét phan (mg ghép ndi
amit thich hop trong dung maéi thich hgp. Vi du vé chat phan tmg ghép nbi amit thich
hop 1a propylphosphonic anhydrit (T3P) va 1,1'-carbonyldiimidazol (CDI). Vi du vé

dung moi thich hop la diclometan va 1,4-dioxan.

Sodb 1.1
R1a
AN
N I
OH 1lars N\N = N/
R (1) N
3 2 H
R R > 3 2
X chitphaning R R (D) trongd6 Q=Q
(N ghép n01.am1t, x\
z dung moi 7

Nhu thé hién trong So dd 1.2, trong d6 Q = Q?, axit benzoic ¢6 cong thuc (II)
dwoc xt Iy bang amin c6 cdng thirc (IV) trong sy ¢6 mit cia chét phan tng ghép ndi

amit thich hop trong dung moéi thich hop dé tao ra hop chat c6 cong thire (I) trong d6 Q
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= Q% Vi du vé chit phan tng ghép ndi amit thich hop 1a propylphosphonic anhydrit
(T3P) va 1,1'-carbonyldiimidazol (CDI). Vi du v& dung méi thich hop 1a diclometan va

" 1,4-dioxan.
So dd 1.2
R1b
I " +{
o~ !
o b NN
3 2 (V) R N
R R _,_—_> 3 2
X chitphan ing R R ’ 2
\Z (an ghép noi amit, X (I) trong d6 Q = Q

dung moi 7

Nhu thé hién trong so dd 1.3, trong d6 Q = Q°, axit benzoic ¢ cong thire (II)
duoc xir 1y bing oxalyl clorua va DMF xuc tac trong diclometan. Ngay khi su clo hoa
hoan thanh, sau do trietylamin va 1,3-dion c6 cong thic (V) dugc bd sung vao hon hop
phan Ung. Sau xAp xi 1 gio, axeton xyanohydrin xtc tac duoc bd sung dé tao ra hop
chét ¢6 cong thuc (I) trong d6 Q = Q.

So dd 1.3

1. (COCI),, DMF xic tac,
CH,Cly

X (1) 3. axeton xyanohydrin
Z xuc tac X\ (I) trong d6 Q = Q3
Z

Axit benzoic ¢6 cong thic (II) co thé duoc diéu ché tir este co cong thirc (VI)
nhu thé hién trong so db 2, trong d6 "Alk" dugc xac dinh dudi dang Ci1-Ce alkyl, vi du

nhu metyl hodc etyl.

So dd 2
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O’Alk Dung mdi OH
== 3 5
R3 R2 bazo hydroxit R R
X W X

Este ¢6 cong thie VI duge xtr 1y bang bazo alkoxit, vi du nhu natri hydroxit
hoic lithi hydroxit va dung mdi thich hop. Hai vi du v& dung moéi thich hop la: hon
~hop 2:1 ctia etanol : nudc hodc hén hop 2:1 cua tetrahydrofuran : nudc. Este ¢ cong
thitc (VI) ¢6 thé duoc diéu ché tir cdc phuong tién khic nhau tiy thuge vao ban chét
cua Z. Khi Z = 7!, este ¢6 cong thirc (VI) 6 thé duoc didu ché tir anilin c6 cong thire

(VII) va mudi Vilsmeier ¢ cong thire (VIII) nhur thé hién trong so do 3:

So dd 3

(Vi) \[( CI
2
dung moi (V1)
(VII Nﬁ/R trong d6 Z=7"

Mot s mudi Vilsmeier c¢6 sian trén thi truong, chang han nhu

(clometylen)dimetyliminium clorua. Theo so dd 3, amin ¢6 cong thire (VII) duge xu ly
bang mudi Vilsmeier c¢6 cong thac (VII) trong dung mdi thich hop, vi du nhu
tetrahydrofuran.

Khi Z = 72, hop chét c6 cong thic (VI) ¢o thé duoc didu ché tir thioamit co
cdng thuc (IX) nhu thé hién trong so dd 4.

So dd 4
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Alk o Alk
- R -
O HzN/ 0
3 2
R R — R R
X R? Dung mo1 7
(IX) "N axit Lewis AN N/R o
/g /& (VD tgong do
8 =
R 3 Rg N =7
I
R9

Thioamit ¢6 c¢ong thirc (IX) duoc xt ly bing amin phit hop HaN-R® trong sur ¢6
mat cta axit Lewis thich hgp va dung moi thich hop. Vi du v& axit Lewis thich hop la
bac tetrafloborat. Vi du vé dung mdi thich hop la tetrahydrofuran. Thioamit c6 cong
thie (IX) c6 thé duoc diéu ché tir amin c6 cong thae (X) nhu thé hién trong so dd 5,

trong d6 "Alk" 1a C, dén Cs alkyl chang han nhu metyl hogc etyl.

So dd 5
s (XD
Alk _Alk
- 8 _Alk
0 R /U\ S O
3 2 > 3 2
R R Dung moi R R

X< R’ bazo X< R

X) N7 (1X) N
H 8
R S

Nhu thé hién trong so dd 5, amin c6 cong thuc (X) duge xir ly bing dithioeste
thich hop c6 cong thic (XI) va bazo trong dung moéi thich hop. Vi du vé bazo thich
hop 1a trietylamin. Vi du v& dung mdi thich hop 1a tetrahydrofuran. Amin c¢6 cong thie
" (X) ¢6 thé duoc didu ché bang cach alkyl hoa amin ¢6 cong thirc (VII). Phuong phap
alkyl hoa nay, vi du nhu sy amin hoa khu, quen thude dbi voi ngudi ¢6 trinh do trung
binh trong linh vuc. Theo cach khac, amin ¢ cong thire (X) o thé duoc didu ché bang
cach amin hoéa halogenua c6 cong thuc (XII) nhu thé hién trong so dd 6, trong do

"Hal" la nguyén t&r halogen ching han nhu clo hozc brom.

So dd 6
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0
Alk Y Alk
s R O/
O Hy N
R’ R’ R’ R
(bazo), 7
(X”) X\Hal dung mo1 X\N/R
H

Halogenua c¢6 cong thic (XII) dugc xu ly bang amin phu hop H>N-R7 trong
dung moi thich hgp, vi du nhu tetrahydrofuran. Bazo ¢ thé duogc st dung trong phan
g nay. Alkyl halogenua c6 cong thirc (XII) ¢ thé duoc didu ché bang cic phuong
phéap khac nhau. Mot vi du vé viée diéu ché ndy, trong d6 X = -CHa- 1a sy brom hoa

~ cta dan xuét benzen dugc thé metyl ¢6 cong thire (XIII).

So dd 7

diéu kién 0
brom hoa
_ 3 2
= R R
Xl
(X111) i Br
trong d6 Hal = Br

Trong vi du nay, diéu kién brom hoéa thich hop 1a N-bromosucxinimit trong su
c6 mit cta luong xuc tac ctia benzoylperoxit hodc azobisisobutyronitril bang cach st
dung CCls ho#ic 1,2-dicloetan lam dung moi. Sy téng hop cua nhiéu vi du vé hop chét
c6 cong thac (XIM) duge bdo cdo. Cic vi du bao gbm etyl 2-clo-3-metyl-4-
triflometylbenzoat va etyl 2-clo-3-metyl-4-metylsulfonylbenzoat. Su tdng hop ctia hop
chéit ¢d cong thuc (VII) co thé c6 ngudn gdc tlr axit carboxylic ¢6 cdng thirc (XIV)

bing phan tng este héa nhu thé hién trong so do 8.

So dd 8
o O/Alk o
Alk
Alk Alk o~
. OH \O)\O/
- . 3 2
R3 Rz R R
X (V1N X\NH
(XIV) ~ “NH, 2
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Hop chét c6 cong thirc (XIV) duge gia nhiét trong orthoeste thich hop dé tao ra
hop chét c¢6 cong thire (VID). Vi du nhu, trong d6 Alk = etyl, trietylorthoformat dugc
str dung. Orthoeste ¢ thé duoc st dung 1am ca chit phan Gng va dung moi néu no 1a
chét 1ong. Hop chét c6 cong thite (XIV) ¢6 thé duoc biét dén trong tai liéu hodc c6 thé
duoc didu ché d& dang tr cac nguyén lidu bit ddu c6 sin. Vi du vé hop chét c6 cong

thire (XIV) 12 axit 3-amino-2-metyl-4-(metylsulfonyl)benzoic.
" Vi du thuc hién sang ché

Cac vi du khong lam gidi han sang ché sau day néu cac phuong phap tong hop
cu thé dbi véi hop chat dai dién theo sang ché, nhu duoc dé cap dén trong cac bang
néu trong ban mo ta nay.

Vi du diéu ché 1: Hop chét 1.025

B sung tung giot oxalyl diclorua (1,20g, 9,4mmol) vao dung dich cia DMF
(0,34g, 4,7mmol) trong DCM (25ml) & nhiét do6 0°C. (sti bong bong manh sau do
huyén phtt mau tring dugc tao thanh). Dé hdn hop phan tmg co khudy trong thoi gian
30 phat ¢ nhiét d§ trong phong va sau d6 dugc cd dén kho tao ra chét rin mau tring
nho. Tao huyén phi chét rin nay trong diclometan (25ml) va sau do bd sung etyl 3-
amino-2-metyl-4-metylsulfonyl-benzoat (600mg, 2,33mmol) du¢i dang dung dich
trong DCM (2ml). Trong vai gidy dung dich mau vang dugc tao thanh, ma dugc khudy
trong thoi gian 10 phut. B6 sung ting giot hon hop phan Gmg vao dung dich NaHCO;
bdo hoa c¢6 khudy trong bé nudc dd va khudy trong thoi gian 10 phit (cén than: sui
bong béng). Lép hitu co duge phan tach, duge chiét, bing CHCI3:IPA (ti 1§ 7:3, 2 x 10
ml) sau d6 lam kho va cé trong chén khong. Tai nguyén li¢u lén trén xelit va tinh ché
bing sic ky nhanh: Cot: 40g silic dioxit. Dung méi A: Diclometan. Dung moéi B:
Metanol. Gradien: 0 - 5% B trong A trong thoi gian 15 phut. Bit dau rira giai ¢ 2% B
- trong A. Két hop cac phan doan chira san pham va cd trong chan khong va lam kho dé
tao ra etyl 3-[(E)-dimetylaminometylenamino|-2-metyl-4-metylsulfonyl-benzoat
(665mg, 2,13mmol) dudi dang dau mau vang. 1H NMR (400MHz, cloroform) § =
7,88 (d, J=8,3 Iz, 1H), 7,47 (d, J=8,3 Hz, 1H), 7,21 (s, 1H), 4,38 (q, J=7,1 Hz, 2I),
3,20 (s, 3H), 3,06 (br d, J=14,8 Hz, 6H), 2,33 (s, 3H), 1,40 (t, J=7,2 Hz, 3H).

Bd sung lithi hydroxit monohydrat (222mg, 5,28mmol) vao etyl 3-[(E)-

dimetylaminometylenamino|-2-metyl-4-metylsulfonyl-benzoat  (660mg, 2,11mmol)
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trong etanol (12ml) va nudce (3,4ml). Sau 2 gio, ¢o hdn hop trong chéan khong dé loai
b6 etanol. Hap thu phan cin trong nudc va diéu chinh dung dich trong nudc nay vé do
~pH 10 bing cach bd sung dung dich amoniac du (38% trong nudc). Tinh ché dung
dich nay truc tiép bing cich phun dich long vao sic ky nhanh pha dao bing cach st
dung cdt C-18 aq 50 g. Dung mdi A: Nudc + amoniac 0,1%. Dung m6i B: axetonitril +
amoniac 0,1%. Gradien: 0% déi véi 3 thé tich ¢ot, sau d6 0-50% B trong A trén 10 thé
tich cOt. Pugc rira giai & 0% B trong A. Két hop cac phan doan chaa san pham va ¢o
trong chan khong, sau do hoa tan nguyén liéu trong nudc va sdy thing hoa qua dém dé
tao ra axit 3-[(E)-dimetylaminometylenamino]-2-metyl-4-metylsulfonyl-benzoic
(496mg, 1,75mmol du6i dang chit rin mau trdng). 1H NMR (400MHz, DMSO-d6) &
=749 (d, J=8,1 Hz, 1H), 7,30 (s, 1H), 6,94 (d, J=8,1 Hz, 1H), 3,16 (s, 3H), 2,97 (s,
6H), 2,15 - 2,04 (m, 3H).

B6 sung 1,4-dioxan khan (5ml) va N,N'-carbonyldiimidazol (210mg,
1,29mmol) vao binh thot ¢ chtra axit 3-[(E)-dimetylaminometylenamino]-2-metyl-4-
metylsulfonyl-benzoic (245mg, 0,862mmol). Khudy hdn hop & nhiét do 100°C trong
thoi gian 16 gio sau do dé ngudi xudng nhiét do trong phong. B6 sung 1-metyltetrazol-
5-amin (128mg, 1,29mmol) va DBU (0,132ml, 0,862mmol) va khudy hén hop phan
Gmg & nhiét do 100°C trong thoi gian 3 ngay. Sau do bd sung phan khic cua 1-
metyltetrazol-5-amin (128mg, 1,29mmol) va DBU (0,132ml, 0,862mmol) va khudy
hdn hop phan tng & nhiét do 100°C trong thoi gian 2 gio. Dé cho phan {mg ngudi va
sau do ¢d trong chan khong. B6 sung nudce (10ml) vao phén cin va DCM (10ml). Hon
- hop dugc phan tach va chiét pha nudc bang CHCI5:IPA (7:3, 2 x 10ml). Két hop cac
pha hitu co, lam kho trén MGSOs, loc va ¢6 trong chan khong. Tai nguyén li¢u 1én
trén xelit va tinh ché bang sic ky nhanh (tr 0 dén 10% MeOH / DCM) dé tao ra 3-
[(E)-dimetylaminometylenamino]-2-metyl-4-metylsulfonyl-N-(1-metyltetrazol-5-
yl)benzamit (136mg, 0,372mmol) dudi dang chét rin mau tring. 1H NMR (400MHz,
DMSO0-d6) & = 7,71 (d, J=8,2 Hz, 1H), 7,39 (s, 1H), 7,30 (d, J=8,2 Hz, 1H), 3,88 (s,
3H), 3,24 (s, 3H), 3,00 (s, 6H), 2,18 (s, 3H).

Vi du diéu ché 2: Hop chit 1.130

B sung 2-[3-flo-4-(triflometyl)phenyl]-4,4-dimetyl-SH-oxazol (14g, S1mmol)
~trong 120ml THF khé vao RBF ¢6 4 ¢ 500ml 1ip v6i nhiét ké. Lam lanh khéi luong
phan Ung xubng -74°C va sau d6 bd sung timg giot n-butyl lithi duéi dang dung dich
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2,0M trong hexan (36ml, 71mmol). Khudy khdi lugng phan (mg & nhiét do khoang -
74°C trong thoi gian 1,5 gio nira. Sau d6 bd sung vao dung dich nay dung dich cuia
hexacloetan (8,8ml, 77mmol) trong 40,3ml THF kho ¢ nhiét do -70°C. Khuéy hdn hop
& nhiét do khoang -70°C trong thoi gian 30 phut va sau do dé yén trong thoi gian 16
gio, trong thoi gian d6 TLC cho thay khong c6 nguyén liéu bat dau. Rot hdn hop nay
vao dung dich di dugc lam lanh bémg nudc da cua HCI trong nude 6N (40,30ml) va
chiét vi EtOAc (750ml X 3). Sau d6 rira cac pha hitu co da két hop bing nude mudi,
1am kho trén NaySOs, loc va ¢. Sau d6 tinh ché san phim tho bing séc ky cot silicagel
va rira giai san pham mong muén bang EtOAc 4,0% trong hexan dé tao ra 2-[2-clo-3-

flo-4-(triflometyl)phenyl]-4,4-dimetyl-5H-oxazol (25g, 28mmol).

B4 sung formamit (14,5ml) ting giot vao dung dich ctia tBuOK (15,4g) trong
N,N-dimetylaxetamit (96ml) trong RBF va khudy. Sau 15 phit, bd sung dung dich cta
2-[2-clo-3-flo-4-(triflometyl)phenyl]-4,4-dimetyl-5H-oxazol ~ (16g)  trong N,N-
dimetylaxetamit (38ml). Sau d¢ lam 4m hon hop 1én 120°C trong thoi gian 2 gio. Sau
do dé khéi luong phan tmg ngudi xubng nhiét do trong phong va sau do rét vao nudce
da (160ml) va chiét véi dung dich 30% cua EtOAc trong MTBE (160ml X 4). Rira cac
16p hitu co da két hop béng nude mudi, 1am kho trén NapSOs, loc va ¢d dudi chan
khong cao. Cudi clng, nghién nhé san pham tho véi dung dich 5% cia EtO trong
" hexan dé thu duoc san phidm mong mudn N-[2-clo-3-(4,4-dimetyl-5H-oxazol-2-y1)-6-
(triflometyl)phenyl]formamit (16,8g) dudi dang chét rin mau tring nho.

Hép thu N-[2-clo-3-(4,4-dimetyl-5H-oxazol-2-yl)-6-
(triflometyl)phenyl]formamit (12g, 37mmol)) trong 52,2ml axit clohydric dac trong
rbf, va gia nhiét hdn hop dudi dong hdi lwu. Sau 4 gid, lam lanh hdn hop trén bé nudc
da valoc chét ran thu duoc ra va ria phé“m can béng nude lanh va sau dé lam kho dudi
chan khong cao dé tao ra axit 3-amino-2-clo-4-(triflometyl)benzoic (9,0g) dudi dang

chat rin. 1H NMR (d6-DMSO): 7,44 (1H, d), 6,92 (11, d), 5,90 (2H, brs).

B sung 8,36 kali cacbonat vao dung dich ctia axit 3-amino-2-clo-4-
~ (triflometyl)benzoic (16g, 58mmol) trong 78ml DMI trong RBF va khudy & nhiét do
trong phong trong thoi gian 15 phut. Sau do bd sung vao do6 23,4ml iodoctan va khuay
& nhiét do trong phong trong thoi gian 2 gio. Kiém tra TLC & HPLC va phan Umg
duoc hoan thanh. Pha lodng hon hgp phén Gng bang 750ml nudc lanh va chiét véi

TBME (250ml X 2). Rua cac 16p TBME da duoc két hop bang dung dich NazS$203
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trong nudc, sau d6 bang nudc mudi, lam kho trén NaySOs, loc va ¢d dé tao ra etyl 3-

amino-2-clo-4-(triflometyl)benzoat (8g, 27mmol) dudi dang chit 16ng mau den.

Bb sung timg giot oxalyl diclorua (0,49g, 0,34ml, 3,8mmol) vao dung dich
khong mau ctia N-metyl-N-(2,2,2-trifloetyl)formamit (268mg, 1,9mmol) trong
diclometan (12ml). D& hdn hop phéan tng c6 khudy trong thoi gian 30 phut (dung dich
| mau vang duoc tao thanh) va sau do cd dén kho tao ra diu mau da cam. Hoa tan no
trong diclometan (Sml) va sau dé bd sung etyl 3-amino-2-clo-4-(triflometyl)benzoat
(250mg, 0,934mmol) dudi dang dung dich trong DCM (1mlb). Huyén phil mau vang
duoc tao thanh. Khudy hdn hop phan tng trong thdi gian 5 phat va phan tich LCMS
cho thdy né di hoan thanh. B sung ting giot hdn hop phan tng vao dung dich
NalCOj3 bdo hoa ¢6 khudy (10ml) trong bé nuéc dé va khudy trong thoi gian 5 phut
(can than: sti bong bong). Lop hitu co duge phan tich, va chiét 16p nudce lan thir hai
bing diclometan (10ml). LCMS cho thdy san pham trong 16p nude. Viéc chiét bang
CHCI3:IPA (7:3, 10ml) thanh cong chiét san pham ra khoi 16p nude. Tinh ché nguyén
- liéu bang sic ky nhanh (tir 0 dén 100% EtOAc / isohexan) dé tao ra etyl 2-clo-3-[(E)-
[metyl(2,2,2-trifloetyl)amino|metylenamino]-4-(triflometyl)benzoat (330mg,
0,845mmol) dudi dang dau khéng mau. NMR cho thdy hai dong phan quay. 1H NMR
(400MHz, cloroform) § = 7,53 (br d, J=8,1 Hz, 2H), 7,45 - 7,30 (m, 4H), 4,41 (q,J=7,2
Hz, 4H), 4,20 (q, J=8,9 Hz, 2H), 3,77 (q, J=8,4 Hz, 2H), 3,24 - 3,18 (m, 1H), 3,18 -
3,11 (m, 1H), 3,18 (br d, J=16,1 Hz, 4H), 1,40 (t, J=7,2 Hz, 6H).

B6 sung lithi hydroxit monohydrat (86mg, 2,05mmol) vao dung dich c6 khudy
cla etyl 2-clo-3-[(E)-[metyl(2,2,2-trifloetyl)amino] metylenamino|-4-
(triflometyl)benzoat (320mg, 0,819mmol) trong etanol (5Sml) va nude (1,5ml) va
~ khuay hén hop phan (rng & nhiét do trong phong trong thoi gian 30 phut. C6 hén hop
phan tng trong chan khong dé loai bo BtOI. Pha loang hdn hop bing DCM (10ml) va
sau do6 rira bang axit xitric 10% khoi lwong/thé tich trong nudce (10ml). Chiét pha nudc
thém bang CHCI5:IPA (ti 1¢ 7:3, 10ml). LCMS cho thdy chi luong vét cia san phm co
mit trong pha nudc. Lam kho 16p hitu co trén MgSOs, loc va cd trong chén khong dé
tao ra axit 2-clo-3-[(E)-[metyl(2,2,2-trifloetyl)amino |metylenamino]-4-
(triflometyl)benzoic (250mg, 0,689mmol) dudi dang diu mau vang. 1H NMR
(400MHz, cloroform) & = 7,56 (d, J=4,2 Hz, 4H), 7,38 (br d, J=5,5 Hz, 2H), 4,21 (q,
J=8,9 Hz, 2H), 3,85 - 3,75 (m, 2H), 3,19 (m, 6H).
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B6 sung 1,4-dioxan khan (3ml) va CDI (84mg, 0,52mmol) vao binh thot cd
- chura axit 2-clo-3-[(E)-[metyl(2,2,2-trifloetyl)amino|metylenamino|-4-
(triflometyl)benzoic (125mg, 0,345mmol). Khudy hén hop & nhiét do 100°C trong thoi
gian 45 phut, sau do dé nguoi xudng nhiét do trong phong. B6 sung 1-metyltetrazol-5-
amin (51mg, 0,52mmol) va DBU (52ul, 0,34mmol) vao hdn hop phéan tmg. Gia nhiét
hdn hop phan g & nhiét dd 100°C trong thoi gian 16 gio. Co hdn hop phan (g trong
chan khong. Pha lodng nguyén liéu tho bang CH>Cl, (10ml) va rira bing natri
bicacbonat trong nudc (10ml). Chiét pha nuéc thém voi CHCL:IPA (10ml, 7:3). K ét
hop céc pha hitu co va lam kho trén MgSO4, loc va cd trong chén khong. Tai nguyén
lidu 1én trén xelit va tinh ché bang séc ky nhanh (tir 0 dén 10% MeOH trong CHxCla).

Két hop cac phan doan chta san pham va co trong chén khong dé tao ra 2-clo-N-(1-
| metyltetrazol-5-yl)-3-[(I})-|metyl(2,2,2-trifloetyl)amino |metylen amino|-4-
(triflometyl)benzamit (66mg, 0,15mmol) du6i dang chét rén trong sudt. 1H NMR
(400MHz, cloroform) & = 11,21 (br s, 1H), 7,65 - 7,56 (m, 2H), 7,36 (br d, J=7,9 Iz,
1H), 4,21 (q, 79,0 Hz, 0,9H), 4,12 (s, 3H), 3,84 (q, J=8,4 Hz, 1,1H), 3,21 (s, 3H) (luu
y: ddng phan quay c6 mit trong NMR).

Vi du diéu ché 3: Hop chét 1.132

B sung ting giot oxalyl diclorua (0,49g, 0,34ml, 3,8mmol) vao dung dich
khong mau cua pyrolidin-1-carbaldehyt (0,18ml, 1,9mmol) trong diclometan (4ml). Dé
hdn hop phan ung cb khudy trong thoi gian 30 phat (dung dich mau vang dugc tao
thanh) va sau do co dén kho tao ra chit rin mau da cam. Hoa tan né trong diclometan
(5ml) va sau doé bd sung etyl 3-amino-2-clo-4-(triflometyl)benzoat (250mg,
0,934mmol) dudi dang dung dich trong diclometan (1ml). Huyén phit mau vang dugc
tao thanh. Khudy hdn hop phan ting trong thoi gian 10 phit va phan tich LCMS cho
thiy no da hoan thanh. B6 sung timg giot hon hop phéan ang vao dung dich NaHCOs3
bdo hoa c6 khudy (10ml) trong bé nuée da va khudy trong thoi gian S phit. Lép hitu
co dugce phén tach, va l6p nudc duoc chiét 14n th@ hai bing diclometan (10ml), sau d6
bang CHCI3:IPA (7:3, 10ml). Lam kho hdn hop phéan tmg trén MgSO4, loc va co trong
chan khong. Tinh ché nguyén li¢u bang sic ky nhanh (tUr 0 dén 20% FEtOAc /
- isohexan)  dé tao  ra etyl  2-clo-3-[(E)-pyrolidin-1-ylmetylenamino]-4-
(triflometyl)benzoat (296mg, 0,849mmol) dudi dang dau khong mau. 'H NMR
(400MHz, cloroform) & = 7,50 (d, J=8,3 Hz, 2H), 7,29 (dd, J=0,6, 8,1 Hz, 1H), 4,41
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(q, J=7,2 Hz, 2H), 3,63 - 3,45 (m, 4H), 1,99 (br dd, J=5,9, 14,1 Hz, 4H), 1,40 (t, J=7.2
Hz, 3H)

B6 sung lithi hydroxit monohydrat (89mg, 2,12mmol) vao dung dich ¢6 khudy
etyl 2-clo-3-[(E)-pyrolidin-1-ylmetylenamino]-4-(triflometyl)benzoat (296mg,
0,849mmol) trong etanol (4,8ml) va nuéc (1,4ml) va khudy hdn hop phan tmg & nhiét
do trong phong trong thoi gian 2 gio. Co hdn hop phan tng trong chan khong dé loai
b6 etanol. Pha lodng hdn hop bing nudc (2ml), va bd sung timg giot dung dich
~ amoniac (38% trong nudc) dén khi dung dich trong nude ¢6 do pH 10. Tinh ché
nguyén liéu bing sic ky pha ddo (tr 0 dén 12% axetonitril+0,1%NHzs/
nude+0,1%NH;). Két hop cac phan doan chtra san phim va co trong chin khong dé
tao ra axit 2-clo-3-[(E)-pyrolidin-1-ylmetylenamino]-4-(triflometyl)benzoic (242mg,
0,755mmol) dudi dang tinh thé khéng mau. "H NMR (400MHz, DMSO-ds) & = 7,69
(s, 1H), 7,47 (d, J=8,2 Hz, 1H), 7,06 (d, J~7,9 Hz, 1H), 3,57 - 3,29 (m, 4H), 2,00 -
1,78 (m, 4H).

B6 sung 1,4-dioxan khan (3ml) va CDI (83mg, 1,5 duong luong, 0,515mmol)
vao binh thét c¢b6 chtra axit 2-clo-3-[(E)-pyrolidin-1-ylmetylenamino]-4-
~ (triflometyl)benzoic (110mg, 0,343mmol). Khuéy hén hop & nhiét do 100°C trong thoi
gian 1 gio, sau do dé ngudi xudng nhiét do trong phong. B6 sung vao hon hop phan
Umg nay mé thtr hai ctia CDI (83mg, 1,5 duong luong, 0,515mmol). Khudy hon hop
phan tng & nhiét d6 100°C trong thoi gian 1 gio.

B6 sung DBU (52ml, 1 duong luong, 0,343mmol) va 1-metyltetrazol-5-amin
(51mg, 1,5 duong lugng, 0,515mmol) vao hén hop phan tng va khudy hdn hop phan
(g & nhiét dd 100°C trong thoi gian 18 gio.

C6 hdn hop phan tmg trong chén khong. Pha loang nguyén li¢u thd bang
CH,Cl, (10ml) va rira bang natri bicacbonat trong nuge (10ml). Chiét pha nudc thém
- voi CHCIs:IPA (10ml, 7:3). Két hop céc pha hitu co va lam kho trén MgSOs4, loc va ¢o
trong chan khong. Tai nguyén li¢u lén trén xelit va tinh ché biang sic ky nhanh (tir 0
dén 5% MeOH trong CH>Cly). Két hop cac phan doan chira san pham va ¢o trong chan
khoéng dé tao ra 2-clo-N-(1-metyltetrazol-5-yl)-3-[(E)-pyrolidin-1-ylmetylenamino|-4-
(triflometyl)benzamit (47mg, 0,12mmol) dudi dang chdt rin mau tring. 'H NMR
(400MHz, cloroform) & = 10,46 (br s, 1H), 7,58 (d, J=8,2 Hz, 1H), 7,49 (s, 1H), 7,30
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(d, J=7,8 Hz, 1H), 4,09 (s, 3H), 3,63 (br s, 2H), 3,53 (br t, /=6,4 Hz, 2H), 2,11 - 1,94
(m, 4H)

Vi du didu ché 4: Hop chét 4.033
(Nguyén liéu bat dau tir Vi du diéu ché 7)

Bb sung trietylamin (0,39ml, 2,7mmol), xyanamit (58mg, Immol) va bac
tetrafloborat  (270mg, 1,37mmol) vao dung dich cua etyl 2-clo-3-
[[etanthioyl(metyl)amino|metyl]-4-metylsulfonyl-benzoat (100mg, 0,275mmol) trong
axetonitril (5ml). Khudy hén hop phén tng trong thoi gian 16 gio qua dém & nhit do
trong phong. Loc dung dich va sau do co trong chén khong. Hoa tan phan cin trong
EtOAc (20ml) va rira bang dung dich kali cacbonat (20ml), nudc mubi (20ml), 1am
kho trén magie sulfat va c¢b trong chan khong. Tinh ché san phim bing sdc ky cot
nhanh (0-100% EtOAc/isohexan) dé tao ra etyl 2-clo-3-[[[N-xyano-C-metyl-
’ carbonimidoyl]-metyl-amino]metyl]-4-metylsulfonyl-benzoat (77mg,  0,21mmol).
Phan tich NMR cho thy san phdm mong mudn tdn tai dudi dang hon hop cua céac chét
ddng phan (~1:7). 1H NMR (500MHz, Cloroform) d = 8,16 (d, /=8,2 Hz, 1H), 7,83 (d,
J=8.2 Hz, 1H), 5,29 (s, 2H), 4,46 (q, J/=7,2 Hz, 2H), 3,20 (s, 2,65H), 3,10 (s, 0,35H),
2,91 (s, 2,65H), 2,79 (s, 0,35H), 2,66 (s, 0,35H), 2,45 (s, 2,65H), 1,43 (t, J=7.1 Hz,
3H).

Bé sung lithi hydroxit monohydrat (24mg, 0,56mmol) vao dung dich cua etyl 2-
clo-3-[[[N-xyano-C-metyl-carbonimidoyl]-metyl-amino]metyl]-4-metylsulfonyl-
benzoat (77mg, 0,19mmol) trong THF (2ml) va nuéc (2ml). Khudy phan Gmg & nhiét
- do trong phong trong thoi gian 30 phut. Axit hoa hdn hop bang HC1 2N dén do pH ~2.
Chiét hén hop bang EtOAc (x3), axit hoa lai 16p nudc trong mdi 1an dé duy tri do pH
~2. Lam kho cac chit hitu co da duoc két hop bang cach cho di qua may tach pha, va
sau d6 cd trong chan khong. Axit 2-clo-3-[[[N-xyano-C-metyl-carbonimidoyl]-metyl-
amino|metyl]-4-metylsulfonyl-benzoic (51mg, 0,14mmol) dudi dang chat ran.

Khudy dung dich cta axit 2-clo-3-[[[(Z)-N-xyano-C-metyl-carbonimidoyl]-
metyl-amino|metyl]-4-metylsulfonyl-benzoic (54mg, 0,16mmol), 1-metyl-1H-tetrazol-
5-amin (0,20mmol, 21mg) va DMAP (0,47mmol, 58mg) trong CH>Clz (1,5ml) & nhiét
do trong phong trong thoi gian 1 gio. B sung propylphosphonic anhydrit (50% theo

khéi luong trong etyl axetat, 0,94mmol, 0,56ml) vao hdn hop phan tGng, va chuyén
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sang lo vi séng va gia nhit trong vi song lén 100°C trong thoi gian 30 phit. C6 hon
hop phan tng trong chin khong dé tao ra ddu mau da cam, va sau do hoa tan trong
EtOAc (25ml). Rira chit hitu co bing nude (axit hoa cén than dén do pH ~4), va chiét
16p nude thém véi EtOAc (x2). Rira cac chit hitu co da duge két hop bang nude mudi,
lam khé trén magie sulfat va cd trong chan khong. Tinh ché phan cin bang HPLC diéu
ché pha dao dé tao ra 2-clo-3-[[[(Z)-N-xyano-C-metyl-carbonimidoyl]-metyl-
amino]metyl]-4-metylsulfonyl-N-(1-metyltetrazol-5-yl)benzamit (8,5mg, 0,018mmol)
duéi dang dau khong mau. Phén tich NMR cho thiy san phim mong mudn ton tai dudi
dang hdn hop cua cac chét déng phan (~2:1, khong dugc chi dinh). 1H NMR
* (400MHz, Metanol) d = 8,29 - 8,22 (m, 1H), 7,99 - 7,88 (m, 1H), 5,37 (s, 2H), 4,06 (s,
3H), 3,93 (s, 1H), 2,95 (s, 2H), 2,83 - 2,78 (m, 1H), 2,68 - 2,65 (m, 1H), 2,47 (s, 2H).
Luu y: 2H khong quan sat thay (duogc che gidu biang dinh metanol du ¢ 3,30 ppm).

Vi du didu ché 5: Hop chét 2.049

B4 sung ting giot oxalyl diclorua (0,67g, 0,46ml, 5,2mmol) vao dung dich cua
N,N-dimetylformamit (0,20ml, 2,6mmol) trong diclometan (3,8ml) & nhiét do 0°C.
Quan sat thiy su stii bong bong manh sau do huyén phi mau tring duoc tao thanh. Dé
hdn hop phan tng c6 khudy trong thoi gian 30 phut & nhiét do trong phong va sau do
dugc cd dén khd tao ra chét rin mau tring nho. Tao huyén phu chét ran nay trong
~ diclometan (5ml) va sau do bd sung etyl 3-amino-2-clo-4-(triflometyl)benzoat (350mg,
1,31mmol) dudi dang dung dich trong diclometan (2ml). Trong vai gidy dung dich
mau vang dugc tao thanh, ma dugc khudy trong thoi gian 10 phut. Bé sung ting giot
hdn hop phan ung vao dung dich NaHCO;3 bdo hoa co6 khudy trong bé nude da va
khudy trong thoi gian 10 phut (cAn than: sti bong bong). Lop hitu co duge phan tach,
duoc chiét lai béng diclometan (10ml), sau d6 CHCI3:IPA (ti 1¢ 7:3, 10ml) sau d6 lam
kho cac 16p hitu co da két hop (MgSO4) va ¢d trong chan khong. Tai nguyén li¢u 1én
trén xelit va tinh ché bing sic ky nhanh. Cot: 24g silic dioxit. Dung mdi A: isohexan.
Dung mdi B: Etyl axetat. Gradien: 0 - 50% B trong A trong thoi gian 15 phat. Két hop
- cac phan doan chira san pham va co trong chan khong dé tao ra etyl 2-clo-3-[(E)-
dimetylaminometylenamino|-4-(triflometyl) benzoat (319mg, 0,989mmol) dudi dang
dau mau vang. 1H NMR (400MHz, cloroform) 6 = 7,50 (d, J=8,2 Hz, 1H), 7,34 - 7,28
(m, 2H), 4,41 (q, J=7,1 Hz, 2H), 3,05 (br d, J=8,8 Hz, 6H), 1,40 (t, J=7.2 Hz, 3H).
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B6 sung lithi hydroxit monohydrat (98mg, 2,3mmol) vao dung dich ¢6 khudy
cia etyl 2-clo-3-[(E)-dimetylaminometylenamino]-4-(triflo metyl)benzoat (300mg,
0,930mmol), trong etanol (5ml) va nudc (1,5ml). Sau khi khudy & nhiét do trong
phong trong thoi gian 2 gio, ¢ hdn hop trong chén khong. Hép thu nguyén liéu trong
nuée (10ml) va didu chinh dung dich trong nudc nay vé do pH 10 bang cach bd sung

dung dich amoniac du (38% trong nudc). Tinh ché truc tiép né bing sdc ky nhanh pha
| dao: Cot: C-18 aq (50g). Dung mdi A: Nudce + amoniac 0,1%. Dung moi B: axetonitril
+ amoniac 0,1%. Gradien: 0% dbi voi 3 thé tich cot, sau d6 0-50% B trong A trén 10
thé tich cot. Pugc rira giai & 5% B trong A. C6 cac phan doan mong mudn va siy
thang hoa dé¢ thu duoc axit 2-clo-3-[(E)-dimetylaminometylenamino]-4-
(triflometyl)benzoic (280mg, 274mmol) dudi dang chit rin mau tring. 111 NMR
(400MHz, DMSO0-d6) § = 7,42 (s, 1H), 7,34 (d, J=8,1 Hz, 1H), 6,85 (d, J=7,9 Hz, 11),
3,05 - 2,87 (m, 6H).

B6 sung 1,4-dioxan khan (8ml) va N,N'-carbonyldiimidazol (223mg,
1,37mmol) vao binh thot ¢ chtra axit 2-clo-3-[(E)-dimetylaminometylenamino]-4-
(triflometyl) benzoic (270mg, 0,916mmol). B6 sung DBU (0,140ml, 0,916mmol) va 5-
metyl-1,3,4-oxadiazol-2-amin (136mg, 1,37mmol) va gia nhiét hén hop & nhiét do
100°C trong thoi gian 16 gio. DPé nguyén liéu ngudi xudng nhiét do trong phong va ¢o
trong chan khong. B4 sung natri bicacbonat bdo hoa (10ml) va DCM (10ml) va céc 16p
duoc tach riéng. Chiét 16p nuée bang DCM (10ml) va CHCI3:IPA (7:3, 10ml). Lam
kho cac 16p hitu co da két hop trén MgSOs, loc va co trong chan khong. Tai nguyén
liéu lén trén xelit va tinh ché bing sic ky nhanh: 24g silic dioxit. Dung m6i A:
Diclometan. Dung méi B: Metanol. Gradien: 0 - 10% B trong A trén 25 phit. Két hop
cac phan doan chtra san phdm va co trong chan khong dé tao ra 2-clo-3-[(E)-
~ dimetylaminometylenamino]-N-(5-metyl-1,3,4-oxadiazol-2-yl)-4-
(triflometyl)benzamit (75mg, 0,20mmol) du¢i dang chit rén mau tring. '"H NMR
(400MHz, DMSO-ds) 8 = 7,60 - 7,50 (m, 2H), 7,18 - 7,11 (m, 1H), 3,02 (s, 3H), 2,98 -
2,90 (m, 3H), 2,46 - 2,33 (m, 3H).

Vi du diéu ché 6: Hop chit 3.129

B4 sung etyl 3-(bromometyl)-2-clo-4-metylsulfonyl-benzoat (2,7g, 7,6mmol),
kali cacbonat (1.g g, 9,1mmol) va axetonitril khan (41ml) vao binh thot ¢ kho. Lam

sach hon hop phan tng va dat dudi khi quyén nito. B6 sung timg giot huyén phu cia
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N'-hydroxy-N,N-dimetyl-axetamidin (0,85g, 8,4mmol) trong axetonitril khan (20ml)
vao hon hgp phén (ng va khuAy hdn hop phan tng ¢ nhiét do trong phong trong thoi
| gian 13 ngay. B6 sung phan khéc ctia N'-hydroxy-N,N-dimetyl-axctamidin (0,16,
1,5mmol) va kali cacbonat (0,21g, 1,5mmol) va khudy hdn hgp phan tng ¢ nhiét do
trong phong trong mdt ngay nita. Pha lodng hdn hop phan ang bang diclometan (50ml)
va bd sung nudc (10ml) vao hdn hgp phan tng. Céc pha duge tach riéng va pha hitu
co duoce cho di qua hop chia tch pha va co trong chan khong dé tao ra ddu mau vang.
Tinh ché nguyén liéu tho bang sic ky nhanh (Dung mdi A = hexan, Dung mdi B = etyl
axetat) gradien 0-50% etyl axetat dé tao ra san phdm mong mubn etyl 2-clo-3-[[(Z)-1-
(dimetylamino)etylidenamino]oxymetyl]-4-metylsulfonyl-benzoat (1,56g, 4,13mmol)
dudi dang dau mau vang. 11 NMR (400MHz, cloroform) 6 = 8,11 (d, J=8,3 Hz, 1H),
7,73 (d, J=8,3 Hz, 1H), 5,56 (s, 2H), 4,55 - 4,33 (m, 2H), 3,39 (s, 3H), 2,73 (s, 6H),
1,94 (s, 3H), 1,42 (t, J=7,2 Hz, 3H).

B6 sung lithi hydroxit monohydrat (0,42g, 9,9mmol) vao dung dich co6 khudy
cia etyl 2-clo-3-[[(Z)-1-(dimetylamino)etylidenamino]oxymetyl|-4-metylsulfonyl-
benzoat (1,5g, 4,0mmol) trong etanol (23ml) va bd sung nude (6,4ml) vao hdn hop
phéan Gmg va khudy n6 & nhiét d trong phong trong thoi gian 16 giv. Co hdén hop phan
{mg trong chan khong dé loai bo etanol. Axit héa nguyén lidu tho bang HCI 2N dén do
pH 3 va sau d6 bd sung amoniac trong nude dén khi do pH 1a do pH 10. Tai hdn hop
nay lén trén cdt pha déo (do pH cao) ma da duge lam can bang bang dung dich cua
~ amoniac 0,1% trong nudc va axetonitril. Tai mau duéi dang dich long 1én trén cot da
dugce lam can bing va ria giai bang cach st dung axctonitril 0% trong nudc (N3
0,1%) dén khi dung moi phia truge ling xubng, sau d6 gradien tr 0% - 50% axetonitril
trong nudc (NH; 0,1%) dén khi san phdm dugc ria gidi (xap xi 30%). Hép thu nguyén
liéu trong lwong t6i thiéu cia nuée va lugng rAt nhd ca axctonitril va sdy thang hoa
qua dém. Thu duogc san pham axit 2-clo-3-[[(Z)-1-
(dimetylamino)etylidenamino]oxymetyl]-4-metylsulfonyl-benzoic (1,31g, 3,76mmol)
dudi dang chat réin mau tring nho. TH NMR (400MHz, DMSO-d6) & = 7,84 (d, J=8,1
Hz, 1H), 7,43 (d, J=8,1 Hz, 1H), 7,36 - 7,21 (m, 1H), 5,35 (s, 2H), 3,37 (s, 3H), 2,69
(s, 6H), 1,88 (s, 3H).

Bd sung DMF (0,011ml, 0,14mmol) vao dung dich cua axit 2-clo-3-[[(Z)-1-
(dimetylamino)etylidenamino Joxymetyl]-4-metyl sulfonyl-benzoic (500mg,
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1,43mmol), trong diclometan (7,5ml). Lam sach hdn hop phéan tng va dat dudi khi
quyén nito. B4 sung timg giot oxalyl clorua (0,24ml, 0,96mmol); su sui bong bong xay
ra khi bd sung, va chat két tia rin mau d6 xuét hién. Khudy hdn hop phan ing & nhiét
d6 trong phong trong thoi gian 1 gio' va né tré thanh huyén phtt mau dé hoi hong. Co
hdn hop phan ng trong chan khong dé tao ra chét rin sti bot mau hdng, va hoa tan
phén cin trong diclometan (7,5ml). Lam lanh hdn hop phén Gng Xuéng 0°C dudi khi
quyén nito va sau S phit, bd sung timg giot trietylamin (0,81ml, 0,734mmol), sau do 1a

xyclohexan-1,3-dion (161mg, 1,43mmol) trong phén don I¢. Pé cho hdn hop phan tng
| 4m 1én dén nhiét do trong phong trong 1 gio. B sung axeton xyanohydrin (0,33ml,
0,36mmol) vao hdn hop phan tng. Khudy hén hop phéan Gmg ¢ nhiét do trong phong
qua dém. C6 hon hop phéan Gmg trong chan khong va sau do tai nguyén liéu tho 1én trén
xelit va tinh ché biang sic ky nhanh bang cach st dung h¢ dung moi cua toluen/1,4-
dioxan/ etanol/trietylamin/nuée 10:4:2:2:0,5. Pha loang nguyén liéu tho (ddu mau
xanh dam) béng diclometan (10ml) va rua bang dung dich axit xitric 10% khoi
luong/thé tich (10ml). Lam kho pha hitu co trén MgSOu, loc va ¢d trong chan khong
aé tao ra N'-[[2-clo-3-(2,6-dioxoxyclohexancarbonyl)-6-metylsulfonyl-
phenyl]metoxy]-N,N-dimetyl-axetamidin (114mg, 0,527mmol) dudi dang dau mau
- vang (114mg). 1H NMR (CDCl): 8,12 (d, J=8,1 Hz, 1H), 5,54 (s, 2H), 3,37 (s, 3H),
2,81 (t, J=6,4 Hz, 2H), 2,73 (s, 6H), 2,44 (t, J=6,4 Hz, 2H), 2,13 - 2,02 (m, 2H), 1,92
(s, 3H).

Vi du didu ché 7: Hop chét 4.016

B sung tirng giot etyl 3-(bromometyl)-2-clo-4-metylsulfonyl-benzoat (2,43,
6,83mmol) trong axetonitril (13,7ml) vao dung dich ctia metylamin (2M trong THLI,
55ml, 109mmol). Khudy phan tng & nhiét do trong phong trong thoi gian 10 phut.
Phan tich LCMS cho thdy su tao thanh cta san pham va khong con nguyén liéu bét
dau. C6 phan ting trong chan khong va sau d6 pha lodng bang DCM (250ml). Rira chét
hitu co bing dung dich K»CO5 bao hoa (100ml), nude mudi (100ml), va cd trong chan
khong dé tao ra etyl 2-clo-3-(metylaminometyl)-4-metylsulfonyl-benzoat (2,08,
6,46mmol) dudi dang dau khong mau. 'H NMR (400 MHz, cloroform) & = 8,10 (d,
J=8,2 Hz, 1H), 7,71 (d, J=8,3 Hz, 11), 4,44 (q, J=7,1 Hz, 2H), 4,33 (s, 2H), 3,37 (s,
3H), 2,55 (s, 3H), 1,42 (1, J=7,1 Hz, 3H).
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B6 sung timg giot etyl dithioaxetat (381mg, 0,364ml, 3,11mmol) vao dung dich
cha etyl 2-clo-3-(metylaminometyl)-4-metylsulfonyl-benzoat (500mg, 1,55mmol), 4-
dimetylaminopyridin  (19,4mg, 0,155mmol) va trietylamin (318mg, 0,437ml,
3,11mmol) trong tetrahydrofuran (13,8g, 15,5ml). Lép phan tmg véi thiét bi ngung hoi
" luy, khudy va gia nhiét 1én 50°C trong thoi gian 10 ngay. Phén tich LCMS cho thay su
tao thanh cta san phdm, nhung van con nguyén liéu bt dau. Dé phan tng ngudi xudng
nhiét do trong phong, va sau d6 co trong chin khong dé loai bo THF. Pha lodng hon
hop bang EtOAc (50ml) va rira bang nude (50ml x 2), nude mudi (50ml) va co trong
chan khong. Tinh ché san phim bing sdc ky cot nhanh (0-60% EtOAc/isohexan) aé
tao ra ctyl 2-clo-3-[[etanthioyl(metyl)amino]metyl]-4-metylsulfonyl-benzoat (217mg,
0,596mmol) du6i dang gom mau nau. '"H NMR (400 MHz, cloroform) & = 8,23 - 8,14
(m, 1H), 7,89 - 7,80 (m, 1H), 5,79 (br s, 2H), 4,46 (q, J=7,2 Hz, 2H), 3,20 (s, 2,6H),
3,15 (s, 0,4H), 3,10 (s, 0,4H), 2,99 (s, 2,6H), 2,94 - 2,91 (m, 0,4H), 2,71 (s, 2,6H), 1,42
(t, J=7,2 Hz, 3H).

B sung trietylamin (337mg, 0,464ml, 3,30mmol), o-metylhydroxylamin
hydroclorua (141mg, 1,65mmol) va bac tetrafloborat (0,3242g, 1,65mmol) vao dung
dich cia etyl 2-clo-3-[[etanthioyl(metyl)amino|metyl]-4-metylsulfonyl-benzoat
(120mg, 0,330mmol) trong axetonitril (3,89g, 4,95ml, 94,2mmol). Khudy hén hop
phan tmg qua dém & nhi¢t do trong phong. Phan tich LCMS cho thiy su tao thanh cua
san pham va khong con nguyén liéu bat dau. Loc dung dich qua nut silic dioxit dé loai
bo chét két tua bac, va rira bang MeCN (20 ml). Co hdn hop trong chan khong dé loai
b MeCN. Hoa tan phan cin trong EtOAc (20ml) va rira bing nude (20ml), nude mudi
(20ml), lam kho trén magie sulfat va c6 trong chan khong. Tinh ché san pham bang sac
| ky ¢dt nhanh (0-50% EtOAc/isohexan) dé tao ra etyl 2-clo-3-[[[N-metoxy-C-metyl-
carbonimidoyl]-metyl-amino|metyl]-4-metylsulfonyl-benzoat  (90mg, 0,239mmol)
dudi dang gbm mau nau. '"H NMR (400 MHz, cloroform) & = 8,13 (d, J=8,2 Hz, 111),
7,70 (d, J=8,2 Hz, 1H), 4,94 (s, 2H), 4,45 (q, J=7,2 Hz, 2H), 3,71 (s, 3H), 3,20 (s, 3H),
2,61 (s, 3H), 2,05 (s, 3H), 1,42 (t, J=7,2 Hz, 3H).

B sung lithi hydroxit (53,9mg, 2,25mmol) vao dung dich cua etyl 2-clo-3-
[[[N-metoxy-C-metyl-carbonimidoyl]-metyl-amino]metyl]-4-metylsulfonyl-benzoat
(95mg, 0,252mmol) trong tetrahydrofuran (1,69g, 1,90ml, 23,4mmol) va nude (1,9g,
1,9ml, 0,106mmol). Khudy phan ting & nhiét do trong phong trong thoi gian 30 phut.
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~ Phan tich LCMS cho thiy su tao thanh cta san pham. C6 mot phéan hdn hop trong
chan khéong dé loai bo tetrahydrofuran. Pha loang dung dich nuéc thu dugc bang nudc
(1ml) va axit hoa bang vai giot HCI 2M dén do pH ~2. Sau d6 bazo hoa hdn hop bang
NH3 trong nugc dén khi do pH ~9. Tai dung dich thu duoc Ién trén cot pha dao va tinh
ché bing cach str dung sdc ky pha ddo (0-20% MeCN trong H>O chira NH3 0,1%). Két
hop céc phan doan cdt chira san pham va cd bang cach st dung thiét bi sdy thang hoa
qua cudi tudn dé tao ra axit 2-clo-3-[[[N-metoxy-C-metyl-carbonimidoyl|-metyl-

amino|metyl]-4-metylsulfonyl-benzoic (84mg, 0,229mmol) dudi dang gobm mau vang.

Khudy dung dich cta axit 2-clo-3-[[[N-metoxy-C-metyl-carbonimidoyl]-metyl-
- amino|metyl]-4-metylsulfonyl-benzoic (65mg, 0,186mmol), 1-metyl-1H-tetrazol-5-
amin (25,3mg, 0,242mmol) va 4-dimetylaminopyridin (69,0mg, 0,559mmol) trong
DCM (2,47g, 1,86ml, 29,0mmol) & nhiét do trong phong trong thoi gian 1 gio. Bo
sung 1-propanphosphonic anhydrit (0,712g, 0,666ml, 1,12mmol) vao hdn hop phan
g, va chuyén sang lo vi song va gia nhiét trong vi séng dén 100°C trong thoi gian 30
phtt. Phan tich LCMS cho thiy su tao thanh cta san pham. C6 hon hop phén tmg
trong chan khong dé tao ra ddu mau da cam. Pha lodng dung dich trong nu¢c (Sml) va
bazo héa bing dung dich NH; dic dén khi do pH ~9/10. Tinh ché san phim bang sdc
ky cot pha dao (0-50% MeCN trong H>O chira NH3 0,1%). C6 céc phan doan chira san
phdm bing cach st dung thiét bi sdy thing hoa dé tao ra 2-clo-3-[[[N-metoxy-C-
" metyl-carbonimidoyl]-metyl-amino]metyl]-4-metylsulfonyl-N-(1-metyltetrazol-5-
yl)benzamit (8,3mg, 0,019mmol) duéi dang gém khong mau. '"H NMR (400 Mz,
metanol) & = §,20 (d, J=8.2 Hz, 1H), 7,83 (d, J=8,1 Hz, 11), 4,95 (s, 2H), 4,06 (s, 3H),
3,68 (s, 3H), 3,27 (s, 3H), 2,60 (s, 3H), 2,06 (s, 3H).

Vi du diéu ché 8: Hop chit 5.014

Bd sung tumng giot etyl 3-(bromometyl)-2-clo-4-(triflometyl)benzoat (2,0g,
5,79mmol) trong axetonitril (11,6ml) vao dung dich ctia metylamin (2M trong THF,
40g, 46ml, 92,6mmol). Khuédy phan ung & nhiét do trong phong trong thoi gian 10
phtt. Phan tich LCMS cho thay su tao thanh cua san pham va khong con nguyén li¢u
" bit ddu. C6 phan tGng trong chan khong, sau d6 pha lodng bang EtOAc (200ml) va rira
bang dung dich K,CO;3 bdo hoa (100ml), nudc mudi (100ml) va co trong chan khong
dé tao ra etyl 2-clo-3-(metylaminometyl)-4-(triflometyl)benzoat (1,80g, 5,78mmol)
duéi dang ddu mau vang. Phan tich NMR cho thdy san phdm mong mudn. 'H NMR
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(400 MHz, cloroform) & = 7,73 - 7,53 (m, 2H), 4,43 (q, J=7,1 Hz, 2H), 4,01 (d, J=0,7
Hz, 2H), 2,51 (s, 3H), 1,41 (t, J=7,1 Hz, 3H) (N-H khdng quan sat thay). '°F NMR
(376MHz, cloroform) 6 = -58,94

B4 sung ting giot etyl dithioaxetat (415mg, 0,396ml, 3,38mmol) vao dung dich
cia etyl 2-clo-3-(metylaminometyl)-4-(triflometyl)benzoat (500mg, 1,69mmol), 4-
dimetylaminopyridin  (21,1mg, 0,169mmol) va ftrietylamin (346mg, 0,476ml,
* 3,38mmol) trong tetrahydrofuran (15,0g, 16,9ml). Lip phan tmg véi thiét bi ngung hoi
luu, khudy va gia nhiét 1én 60°C trong thoi gian 10 ngay. Phén tich LCMS cho thay su
tao thanh cua san phdm, nhung van con nguyén lidu bt ddu. DE phan tng ngudi xudng
nhiét do trong phong, va sau dé cd trong chin khong dé loai b tetrahydrofuran. Pha
lodng hdn hop bing DCM (50ml) va nude (50ml). Chiét nue bing DCM (50ml x2),
va sau d6 rira cac chét hitu co bang nude mudi (50ml), va cd trong chan khong. Tinh
ché san phim bing sdc ky cot nhanh (0-30% EtOAc/isohexan) dé tao ra etyl 2-clo-3-
[[etanthioyl(metyl)amino|metyl]-4-(triflometyl)benzoat (370mg, 0,941mmol) dudi
dang gébm mau ndu. NMR cho thy hai dong phin quay. 'H NMR (400MHz,
~ cloroform) 8 = 7,87 - 7,71 (m, 2H), 5,54 (br s, 1,5H), 5,09 (s, 0,5H), 4,50 - 4,39 (m,
2H), 3,09 (s, 0,75H), 2,89 (s, 3H), 2,72 (s, 2,25H), 1,46 - 1,37 (m, 3H).

B sung trietylamin (1,07g, 1,47ml, 10,46mmol), O-metylhydroxylamin
hydroclorua (446mg, 5,23mmol) va bac tetrafloborat (1,03g, 5,23mmol) vao dung dich
cia etyl 2-clo-3-[|etanthioyl(metyl)amino]metyl]-4-(triflo metyl)benzoat (370mg,
1,05mmol) trong axetonitril (12,3g, 15,7ml). Khuéy hdn hop phan tng trong thoi gian
5 ngay & nhiét do trong phong. Phan tich LCMS cho thdy su tao thanh cla san pham
va khong con nguyén lidu bét dau. Loc dung dich qua nut silic dioxit dé loai bo chat
két tia bac, va ria bing MeCN (20ml). C6 hdn hop trong chan khong dé loai bo
MeCN. Hoa tan phéan cin trong EtOAc (20ml) va rira bang nudc (20ml), nude mudi
| (20ml), lam kho trén magic sulfat va co trong chan khong. Tinh ché san phdm bang sic
ky c¢odt nhanh (0-20% EtOAc/isohexan) dé tao ra ctyl 2-clo-3-[[[(Z)-N-metoxy-C-
metyl-carbonimidoyl]-metyl-amino|metyl]-4-(triflometyl)benzoat (254mg,
0,692mmol) dudi dang gébm mau niu. '"H NMR (400MHz, cloroform) 6 = 7,67 (s, 2H),
4,66 (d, J=0,9 Hz, 2H), 4,44 (q, J=7,2 Hz, 2H), 3,74 (s, 3H), 2,48 (s, 3H), 2,04 (s, 3H),
1,41 (t, J=7,2 Hz, 3H). I NMR (376MHz, cloroform) d = -58,33 (s, 1F).
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B4 sung lithi hydroxit (87,4mg, 2,05mmol) vao dung dich cia etyl 2-clo-3-
[[[N-metoxy-C-metyl-carbonimidoyl]-metyl-amino]metyl]-4-(triﬂometyl)benzoat
(250mg, 0,682mmol) trong tetrahydrofuran (4,45g, 5,0ml, 61,6mmol) va nudc (5,0g,
| 5,0ml, 277mmol). Khudy phan tGng & nhiét do trong phong trong thoi gian 3 gi0. Phan
tich LCMS cho thdy su tao thanh cua san pham. Pha lodng dung dich nudc thu dugce
bing nude (1 ml) va axit héa bing vai giot HC1 2M dén do pH ~2. Sau do cd hdn hop
trong chan khong dé loai bd THF va hau hét nudc. Sau do pha lodng hén hop bing
nude (tong cong 2ml) va bazo hoa bang NHs trong nudce dén khi do pH ~9. Tai dung
dich thu dugc 1én trén cdt pha ddo va tinh ché bang cach st dung sic ky pha dao (0-
20% MeCN trong H>O chira NH3 0,1%). Co6 cac phan doan chira san pham bang cich
st dung thiét bi sdy thang hoa qua dém dé tao ra axit 2-clo-3-[[[N-metoxy-C-metyl-
carbonimidoyl]-metyl-amino|metyl]-4-(triflometyl)benzoic (207mg, 0,5 80mmol).

Khudy dung dich ctia axit 2-clo-3-[[[N-metoxy-C-metyl-carbonimidoyl]-metyl-
amino |metyl]-4-(triflometyl)benzoic (75mg, 0,221mmol), 5-metyl-1,3,4-oxadiazol-2-
amin (29,4mg, 0,287mmol) va 4-dimetylaminopyridin (82,0mg, 0,665mmol) trong
DCM (2,93g, 2,21ml, 34,5mmol) & nhiét do trong phong trong thoi gian 1 gidr. B
sung 1-propanphosphonic anhydrit (846mg, 0,791ml, 1,33mmol) vao hdn hop phan
ung, va chuyén sang lo vi séng va gia nhiét trong vi séng dén 80°C trong thoi gian 1
gio. Phan tich LCMS cho thdy su tao thanh cla san phdm. C6 hon hop phéan Gng trong
chan khong dé tao ra dau mau da cam. Hoa tan hdn hop trong DCM (20ml), va phan
chia biang NaHCOj; lodng (20ml). Rira pha nudc bang DCM (20ml x 5). Rura céc chét
~ hitu co da duogc két hop bang nuéc mudi (20ml) va cd trong chén khong. Tinh ché san
pham dé tao ra 2-clo-3-[[[N-metoxy-C-metyl-carbonimidoyl|-metyl-amino]metyl]-N-
(5-metyl-1,3,4-oxadiazol-2-yl)-4-(triflometyl)benzamit (4,0mg, 9,53 wmol) dudi dang
gdém khong mau. 'H NMR (400MHz, Metanol) 6 = 7,83 (d, J=8,1 Hz, 1H), 7,68 (d,
J=8,1 Hz, 1H), 4,65 (s, 2H), 3,68 (s, 3H), 2,55 - 2,44 (m, 6H), 2,04 (s, 3H).

Bang 1 — Vi du vé hop chét diét ¢6 theo sang ché.
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’ 1H-NMR
Hop chat
@ R? R* |RY| R R X | (trong CDCl;s trix khi
¢6 chi dan khac)

1.001 Me Me |H Me Me -

1.002 Me Me |H Me Me CHa

1.003 Me Me |H Me Et -

1.004 Me Me |H Me Et CH»

1.005 Me Me |H Et Me -

1.006 Me Me |H Et Me CHa

1.007 Me Me |H Et Et -

1.008 Me Me |H Et Et CHz

1.009 Me Cl H Me Me -

1.010 Me Cl H Me Me CH»

1.011 Me Cl H Me Et -

1.012 Me Cl H Me Et CH>

1.013 Me Cl H Et Me -

1.014 Me Cl H Et Me CHz

1.015 Me Cl H Et Et -

1.016 Me Cl H Et Et CHa

ITHNMR(400MHz,d4-

1.017 Me CIs H Me Me - metanol)7,57(d,1H),7,

36(d,1H),7,29(d, 111),4
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, 1H-NMR
Hop chat 2 3 4 5 6
Wy R R* |R R R X (trong CDCl; trir khi
¢6 chi dan khac)
,05(s,31),3,05(s,611),2
27(s,3H)
1.018 Me CF; |H| Me Me CHa
1.019 Me CF; |H| Me Lt -
1.020 Me Cls |H| Me Et CIH,
1.021 Me Cr; |H| Et Me -
1.022 Me CF; |H| Et Me CH;
1.023 Me Cr; |H| Tt Lt -
1.024 Me CF; |H| Et Et CH;
1H NMR (400MHz,

DMSO0-d6) d = 7,71
(d, J=8,2 Tz, 11),

SOM
1.025 Me H Me Me - 7,39 (s, 1H), 7,30 (d,
e
J=8,2 Hz, 1H), 3,88 (s,
3H), 3,24 (s, 3H), 3,00
(s, 6H), 2,18 (s, 3H)
SO.M
1.026 Me H Me Me CHa
¢
1HNMR(400MHz,
cloroform):
SOM
1.027 Me H Me Et - 10,76(brs,1H),
¢
7,87(d,1H), 7,42-
7,31(m,1,7H),
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Hop chat

I'e
A

SO

R2

R’ R* R’

1H-NMR

(trong CDCl3 trur khi

¢6 chi dan khac)

4,10(s,3H), 3,61-
3,52(m,0,7H),
3,33(q,1,3H),

3,22(s,3H),

3,06(s,2H),

3,03(s, 110),
2,32(s,31), 1,25(q,3H)

1.028

SO.M

CHz

1.029

SO.M

1.030

SO.M

CH

1.031

SO-M

Et

1HNMR(400MHz,clo
roform): 11,21-
10,14(m,1H),

7,87(d,1H),
7,36(d,111),
7,31(s,1H),
4,10(s,3H),
3,56(q,2H),
3,31(q,2H),
3,21(s,3H),

2,33(s,3H), 1,33-
1,21(m,6H)
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) 1H-NMR
Hop chat , ) A 5 y
& R R* IR R R X (trong CDCl; trir khi
¢6 chi dan khéc)
SO M
1.032 Me H Et Et CH>
c
1.033 Cl Me |H Me Me -
1.034 Cl Me |H Me Me CHz
1.035 Cl Me |H Me Et -
1.036 Cl Me |H Me Et CH»
1.037 Cl Me |H Et Me -
1.038 Cl Me |H Et Me CHz
1.039 Cl Me |H Et Et -
1.040 Cl Me |H Et Et CH»
1H NMR (400MHz,
DMSO-d6) 6 = 12,13 -
11,48 (m, 1H), 7,59 (s,
1H), 7,51 (d, J=8,3
1.041 Cl Cl H Me Me -
Hz, 1H), 7,23 (d,
J=8,3 Hz, 1H), 3,97 (s,
3H), 3,06 - 2,96 (m,
6H)
1.042 Cl Cl H Me Me CHy
1.043 Cl Cl H Me Et -
1.044 Cl Cl H Me Et CH
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, 1H-NMR
Hop chat ) X ) S y
5 R R R R R X (trong CDCl; trir khi
S
¢6 chi dan khac)
1.045 Cl Cl H Et Me -
1.046 Cl Cl H Et Me CH»
1.047 Cl Cl H Et Et -
1.048 Cl Cl H Et Et CH»
1H NMR (400MHz,
DMSO-d6) 6 = 11,86
(brs, 1H), 7,83 - 7,59
1.049 Cl Cls |H Me Me - (m, 2H), 7,55 - 7,33
(m, 1H), 4,00 (s, 3H),
3,07 (br s, 3H), 2,99
(br s, 3H)
1.050 Cl ClFs |H Me Me CH>
1.051 Cl Cr; |H Me Et -
1.052 Cl Cr; | H Me Et CHo
1.053 Cl Cr; | H Et Me -
1.054 Cl Cr; | H Et Me CHz
0=10,42 (brs, 1H),
7,60 (d, J=8,2 Hz,
1H), 7,36 (s, 1H), 7,31
1.055 Cl ClI's | H Et Et -

(d, J=8,1 Hz, 110),
4,12 (s, 3H), 3,54 (q,
7=7,1 Hz, 2), 3,31
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) IH-NMR
Hop chat 2 3 4 5 6
< R R R R R X (trong CDCl; trir khi
c6 chi dan khac)
(q, J=7,2 Hz, 2H),
1,29 - 1,23 (m, 6H)
1.056 Cl CF;s |H Et Et CH»
ITHNMR(400MHz,D
MSO-d6): 3,05(d,61),
SOM 3,33(s,3H),
1.057 Cl H Me Me -
e 3,98(s,3H),
7,41(d,1H),
7,62(s,1H), 7,87(d,1H)
SO.M
1.058 Cl H Me Me CHa
¢
SO.M
1.059 Cl H Me Et -
¢
SO.M
1.060 Cl H Me Et CH»
e
SO.M
1.061 Cl H Et Me -
e
SO.M
1.062 Cl H Et Me CHz
c
SO.M
1.063 Cl H Et Et -
e
SO.M
1.064 Cl H Et Et CH»
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. 1H-NMR
Hop chat
@ R? R* |RY| R RS X | (trong CDCl; trir khi
c¢6 chi dan khac)
1.065 CF3 Me H Me Me -
1.066 CF3; Me H Me Me CH>
1.067 CF3; Me H Me Et -
1.068 CF3 Me H Me Et CHz
1.069 CF3 Me H Et | Me -
1.070 CFE3 Me H Et Me CH»
1.071 CF; Me H Et Et -
1.072 CFs Me H Et Et CHa
1.073 CF3; Cl H Me Me -
1.074 CF3 Cl H Me Me CHa
1.075 CF3 Cl H Me Et -
1.076 CFE3; Cl H Me Et CHaz
1.077 CF3 Cl H Et Me -
1.078 CFs Cl H Et Me CH>
1.079 CF3 Cl H Et Et -
1.080 CF; Cl H Et Et CHaz
1.081 CFEF3 CFs |H Me Me -
1.082 CFKs CI3 H Me Me CH

43



50871

44/100
’ 1H-NMR
Hop chat 2 3 4 5 6
o R R* R R R X (trong CDCI5 trir khi
¢6 chi dan khéc)
1.083 CF; Cks |H Me Et -
1.084 CF; Ck |H Me Et CH»
1.085 CF3 Crs |H Et Me -
1.086 CF3 CFs |H Et Me CH»
1.087 CI's Cls |H Et Et -
1.088 CFs3 Cl's |H Et Et CH»
ITHNMR(500MHz,Clo
roform): 8,23(d,1H),
SO.M 7,36(s,1H),
1.089 CFs H Me Me -
c 7,24(d,1H),
4,11(s,3H),
3,27(s,3H), 3,07(d,6H)
SO.M
1.090 CIs H Me Me CHz
c
SO M
1.091 CFs H Me Et -
e
SO.M
1.092 CFs H Me Et CH»
e
SO.M
1.093 CrI's H Et Me -
e
SOM
1.094 CFs H Et Me CH,
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) 1H-NMR
Hop chat , X A 5 ;
& R R IR R R X (trong CDCl; trir khi
¢6 chi dan khac)
SO,M
1.095 CF; H Et Et -
e
SO M
1.096 CF; H Et Et CH,
e
SO.M
1.097 Me H Me Me -
e
SOM
1.098 Me H Me Me CH,
e
SOM
1.099 Me H Me Et -
e
SO M
1.100 Me H Me Et CHy
e
SO.M
1.101 Me H Et Me -
e
SOM
1.102 Me H Et Me CH,
e
SO.M
1.103 Me H Et Et -
e
SOM
1.104 Me H Et Et CH,
e
SOM
1.105 Cl H Me Me -

c
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, 1H-NMR
Hop chat 2 3 4 5 6
5 R R* R R R X (trong CDCl5 trir khi
S
¢6 chi dan khac)
SO.M
1.106 Cl |H| Me Me CH,
c
SO M
1.107 Cl |H| Me Bt -
c
SO.M
1.108 Cl |H| Me Bt CH,
c
SO,M
1.109 Cl |H Bt Me .
(&
SO,M
1.110 Cl |H Et Me CH,
(]
SO.M
1.111 Cl |H Et Et -
(&
SO,M
1.112 Cl |H Et Ft CI,
c
SO,M
1.113 Cls |H| Me Me -
(]
SO,:M
1.114 Crs |H| Me Me CH,
(]
SOM
1.115 Cls |H| Me Bt -
(]
SO:M
1.116 Cl; H Me Et CH»
(]
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) 1H-NMR
Hop chat ) X . 5 §
o R R* IR R R X (trong CDCl5 trir khi
¢6 chi dan khac)
SO, M
1.117 CI3 H Et Me -
e
SO:M 7
1.118 CIs H Et Me CH>
e
SOM
1.119 CEs H it Et -
e
SO,M
1.120 CFs H Et Et CH;
e .
SO,M | SOoM
1.121 H Me Me -
e e
SO,M | SO.M
1.122 H Me Me CH»
e e
SO;M | SO,M
1.123 H Me Et -
e e
SOM | SO,M
1.124 H Me Et CH»
e e
SO,M | SO.M
1.125 H Et Me -
e e
SO,M | SO:M
1.126 H Et Me CH>
e e
SO,M | SOoM
1.127 H Et Et -
e e
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Hop chét

Ie
A

SO

R |RY

R6

1H-NMR

(trong CDCl;s trur khi

¢6 chi dan khac)

1.128

SO.M | SO.M

H Et

Et

CH>

1.129

SO.M
Cl Me

-CH,O-

d=8,15 (d, J=8,2 Hz,
111), 7,76 (d, 1=8,1

Mz, 1H), 5,54 (s, 2H),
4,14 (s, 3H), 3,41 (s,
31), 2,72 (s, 611), 1,94
(s, 3H)

1.130

CFs;CH2
Cl Cr; |H

6=11,21 (brs, 1H),
7,65 - 7,56 (m, 2H),
7,36 (br d, J=7,9 Hz,
1H), 4,21 (g, J=9,0
Hz, 0,9H), 4,12 (s,
3H), 3,84 (q, J=8,4
Hz, 1,1H), 3,21 (s,
3H)

1.131

Cl Cls |H

phenyl

I1H NMR (400MHz,
cloroform) 6 = 10,63
(brs, 1H), 7,98 (s,
1H), 7,66 (d, J=8,2
Hz, 1H), 7,46 - 7,34
(m, 3H), 7,24 - 7,16
(m, 3H), 4,11 (s, 3H),
3,56 (s, 3H)

1.132

Cl Cr; |H -

0 =10,46 (br s, 1H),
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49/100

Hop chét

sO

R3

RS

RG

1H-NMR

(trong CDCl;s trur khi

¢6 chi dan khac)

CH2CH2CH2CHo-

7,58 (d, J=8,2 Hz,
1H), 7,49 (s, 110), 7,30
(d, J=7,8 Hz, 1),
4,09 (s, 3), 3,63 (br
s, 2), 3,53 (br t,
J=6,4 Hz, 2H), 2,11 -
1,94 (m, 4H)

1.133

Cl

1.134

Cl

CF;

CH2CH2CH2CH2

CHo-

6 =10,52 (brs, 1H),
7,59 (d, J=8,1 Hz,
1H), 7,35 (s, 1H), 7,30
(d, J=7,9 Hz, 1H),
4,11 (s, 3H), 3,67 (br
s, 2H), 3,34 (br s, 2H),
1,72 (br d, J=4,5 Hz,
2H), 1,64 (br s, 4H)

1.135

Cl

CrI's

CH,CH2OCH2C

Ha-

5=11,86 (br s, 1),
771 (d, 1=8,1 Hz,
1), 7,66 (s, 111), 7,41
(d, J=7,9 Hz, 110),
4,00 (s, 3H), 3,63 (br
s, 6H), 3,46 (br s, 211)

1.136

Cl

CFs

H

Et

5= 10,46 (br s, 111),
7,60 (d, J=8,1 Hz,
110), 7,40 (s, 0,610),

7,35 - 7,28 (m, 1,4T0),
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50/100

Hop chét

14
A

SO

RZ

R3

R’ RS

IH-NMR

(trong CDCl; trur khi

c¢6 chi dan khac)

4,11 (s, 3H), 3,56 (q,
J=6,8 Hz, 0,8H), 3,33
(q, J=7.2 Hz, 1,2H),
3,08 (s, 1,810), 3,04 (s,
1,21), 1,24 (brt,
J=7,0 Hz, 3H)

1.137

Cl

Cl;

CH,CH

2-

1.138

Cl

Cl;

O

1.139

Cl

CI';

CFs

7,59(d,11),7,31(d,J=8,
1Hz, 1H),4,11(s,3H),3,
17(s,6H)

1.140

Cl

Cl;

H

Me -iPr

1HNMR (400MHz,d4-
metanol): 1,23-
1,32(m,6H), 2,90-
2,99(m,3H), 3,67-
3,83(m,1H), 3,99-
4,09(m,3H), 7,30-
7,39(m,1H),
7,54(s,1H), 7,61-
7,72(m,1H)

1.141

Cl

H

CH,CH,OCH,C
Hos-

1HNMR(400MHz,
d4-metanol): 3,26-
3,28(m,3H), 3,46-
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51/100

Hop chét

Ie
A

SO

RZ

R |R! R’

R6

1H-NMR

(trong CDCls trix khi

¢6 chi dan khac)

3,53(m,2H), 3,71-
3,80(m,611),
4,06(s,3),

7.39(d, 110), 7.55(s,

1H), 7,98(d, 1H)

1.142

Cl

SO.M
H Me

-CH2CF3

1HINMR (400MlHz,clo
roform): 8,04-
8,00(m,1H), 7,63(d,
1H), 7,44-7,39(m,1H),
4,23(q, 1H)
,4,13(s,3H), 3,86(q,
1), 3,29-3,17 (m,61])

1.143

SO:M
H Me

-CH,CF3

1HNMR(400MHz,d4-
metanol): 7,92(d,1H),
7,49(s,1H),
7,42(d,1H), 4,41-
4,29(m,1H), 4,14-
4,03(m,4H), 3,25-
3,13(m,6H),
2,27(s,3H)

1.144

SOM
H Me

-iPr

IHINMR(400MHz,clo
roform): 7,89(d, 1),
7,43-7,31(m,1,8H),

7,24(s,0,2H),
4,80(td,0,2H),
4,10(s,3H),
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52/100

Hop chat

r
A

SO

R3

RS

RG

1H-NMR

(trong CDCl3 trtr khi

¢6 chi dan khéc)

3,64(sepet,0,8H),

3,25-3,17(m,3H),
2,98(s,2,3H),
2,90(s,0,7H),

2,31(s,3H), 1,28(d,6H)

1.145

Cl

SO,M

-phenyl

IHNMR(400MHz,clo
roform):
10,24(brs, 1),
7,97(d,1H),
7,84(s,1H),
7,43(d,1H), 7,39-
7,33(m,2H), 7,25-
7,13(m,3H),
4,11(s,3H),
3,56(s,3H),
3,23(s,3H), 2,36(s,3H)

1.146

SO,M

H

CH,CH,0CH2C

H>-

ITHNMR(400MHz,d4-
metanol): 7,90(d,1H),
7,43-7,32(m,2H),
4,05(s,3H),
3,75(brs,6H),
3,45(brd,2H),
3,21(s,3H), 2,28(s,3)

1.147

Cls

CHoCH,0CHC

Ho-

1HNMR(400MHz,d4-
metanol): 7,58(d, 111),
7.39-7.31(m,2H),
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53/100
) 1H-NMR
Hop chat ) X . S §
Wy R R* IR R R X (trong CDCls trir khi
c6 chi dan khac)
4,05(s,3H),
3,72(brs,8H),
2,27(s,3H)

IHNMR (400MHz,d4-
metanol)7,67(d,1H),7,

1.148 Cl Cl's |Me| Me Me -
31(d,1H),4,06(s,3H),3,

11(s,6H),1,81(s,3H)

1.149 Cl CHF, |H Me Me -

1.150 Cl CHI, |H Me Me CH»

1.151 Cl CHF, | H Me Et -

1.152 Cl CHI, |H Me Et CHz

1.153 Cl CHI> |H Et Me -

1.154 Cl CHI, |H Et Me CHz

1.155 Cl CHIF, |H Et Et -

1.156 Cl CHF, |H Et Et CH»

Bang 2 — Vi du v& hop chét diét co theo sang ché.

) R4 R5
R > /
z | XN R
N R3

53



50871

54/100
'TH-NMR
Hop chdtsé | R2 RP | R* | R RS x | (rone CDCh
trur khi c6 chi
dan khéc)

2.001 Me Me H Me Me -

2.002 Me Me H Me Me CH»

2.003 Me Me H Me Lt -

2.004 Me Me H Me Et CHz

2.005 Me Me H Et Me -

2.006 Me Me H Et Me CHz

2.007 Me Me H Et Et -

2.008 Me Me H Et Et CHz

2.009 Me Cl H Me Me -

2.010 Me Cl H Me Me CHz

2.011 Me Cl H Mec Et -

2.012 Me Cl H Me Et CHz

2.013 Me Cl H Et Me -

2.014 Me Cl H Et Me CHz

2.015 Me Cl H Lt Lt -

2.016 Me Cl H Et It CHz

2.017 Me ClI's H Me Me - HNMR(400M

Hz,d4-
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55/100
'H-NMR
. t CDCls
Hop chitsé | R? RS | R* | R RS x | (wone e
trur khi ¢6 chi
dan khac)
metanol)7,55(d,
1H),7,29(d,1H)
,7,25(d,1H),3,0
4(s,6H),2,51(s,
3H),2,23(s,3H)
2.018 Me CF; H Me Me CH,
2.019 Me CFs H Me Et -
2.020 Me CI; H Me Et CH»
2.021 Me CI3 H Et Me -
2.022 Me CF3 H Et Me CH»
2.023 Me CI3 H Et Et -
2.024 Me CI3 H Et Et CH,
(DMSO) 6 =
8,14 - 7,15 (m,
3H), 3,29 (s,
SO.M
2.025 Me H Me Me - 3H), 3,23 - 3,05
e
(m, 6H), 2,49
(brs, 3H), 2,32
- 2,15 (m, 3H)
SO.M
2.026 Me H Me Me CHa
e
2.027 Me SOo0M | H Me Et - o=
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50871 56/100

'H-NMR
Hop chit sb R2 R3 R4 RS RS % (trong CDCl3
trir khi co6 chi
dan khac)
¢ 10,88(brs, 1H),
7,86(d, 1),
7,33(s,0,7H),
7,30(d, 1),
7,24(s,0,3H),
3,62-
3,51(m,0,7H),
3,30(q,1,31),
3,21(s,3H),
3,05(s,2H),
3,01(s,1H),
2,54(s,3H),
2,29(s,31),
1,32-
1,19(m,3H)
2.028 Me SOSM H | Me Et CH,
2.029 Me SO;'M H Et Me _
2.030 Me SOSM H | Rt Me CH,
§=1791-
2.031 ve | COM ) a | Et ] 7,82(m, 110),
© 731-
7,27(m,2H),
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57/100
'H-NMR
s trong CDCls
Hop chitsé | R2 R® | R* | RS RS x | (tone
trir khi co chi
din khic)
3,55(q,2H),
3,28(q,2H),
3,20(s,3H),
2,54(s,3H),
2,29(s,31),
1,26(td,61)
SO.M
2.032 Me H | Bt Ft CH,
(&
2.033 Cl Me | H | Me Me i
2.034 Cl Me | H | Me Me CH,
2.035 Cl Me | H | Me Bt -
2.036 Cl Me | H | Me Ft CH,
2.037 Cl Me | H | Et Me ;
2.038 Cl Me | H | Et Me CH,
2.039 Cl Me | H | Et it i
2.040 Cl Me | H | Et Et CH,
2.041 Cl cl | H | Me Me ;
2.042 Cl cl | H | Me Me CH,
2.043 cl cl | H | Me Ft i
2.044 Cl cl | H | Me It CH,
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58/100
'H-NMR
., t - CDCl;
Hop chitsé | R R® | R* | RS RS x | (rong CDCI
trir khi ¢6 chi
din khéc)
2.045 Cl cl H Et Me ;
2.046 Cl Cl H | bt Me CH,
2.047 cl Cl H Et Ft ;
2.048 Cl Cl H Et Et CH,
(DMSO) § =
7.60 - 7,50 (m,
OH), 7,18 - 7,11
(m, 1H), 3,02
2.049 Cl CF; | H | Me Me ;
(s, 3H), 2,98 -
2,90 (m, 3H),
2.46 - 2,33 (m,
3H)
2.050 cl Cr's | H | Me Me CH,
2.051 cl CF; | H | Me Ei ;
2.052 cl CF; | H | Me Ei CH,
2.053 cl CF; | H | Et Me _
2.054 Cl Cr; | H | Et Me CH,
5 =17.54 (d,
7=8.1 Hz, 1H),
2.055 Cl cr; | H | Et Ei ;

7,29 - 7,26 (m,
2H), 3,52 (q,
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59/100
TH-NMR
. tr CDCl;
Hop chitsb | R RS | RY| RS RS x | (rone
trur khi ¢6 chi
dan khac)
1=7,1 Hz, 2H),
3,28 (g, I=7.1
Hz, 2H), 2,54
(s, 3H), 1,28 -
121 (m, 6IT)
2.056 Cl CF3; H Et Et CHa
5 =17.95(d,1H),
7.51(s,1H),
SOM 7,28(d, 1H),
2.057 Cl H Me Me -

e 3,30 (s, 3H),
3,10(s,6H),
2,51(s,310)

SO.M
2.058 Cl H Me Me CHa
¢
SO.-M
2.059 Cl H Me Et -
c
SO.M
2.060 Cl H Me Et CHa
e
SO.M
2.061 Cl H Et Me -
¢
SO.M
2.062 Cl H Et Me CH»
¢
2.063 Cl SO.M H It Iit -
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60/100
'H-NMR
Hop chitsé | R? RS | R* | R RS x | (rong CDCE
trir khi co6 chi
dan khac)
€
2.064 Cl SOGZM H Et Et CH,
2.065 CF; Me | H | Me Me -
2.066 Cl's Me | H | Me Me ClL,
2.067 CF; Me | H | Me Et -
2.068 CFs Me | H | Me Et CH,
2.069 CFs Me H Et Me -
2.070 CFs Me | H Et Me CH,
2.071 CF; Me | H Et Lt -
2.072 CF3 Me | H Et Et CH,
2.073 CFs Cl H | Me Me -
2.074 CFs Cl H | Me Me CH,
2.075 CFs Cl H | Me Et -
2.076 CF; Cl H | Me Lt CH,
2.077 CFs Cl H Lt Me -
2.078 CF3 Cl H Et Me CH,
2.079 Cl's cl | H | Rt it i
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61/100
'H-NMR
., t CDCl;5
Hop chitsé | R2 R® | R*| RS RS x | (rone
trir khi ¢6 chi
dan khac)
2.080 Cl's Cl H Et Et CH,
2.081 CF; CF; H Me Me ;
2.082 CF3 CF5 H Me Me CH,
2.083 CF5 CF3 H Me Et :
2.084 CF; CF; H Me Et CH,
2.085 CF; CF3 H Et Me -
2.086 CF5 CF3 H Et Me CH,
2.087 CF3 CF3 H Et Et -
2.088 CF3 CF3 H Gt Et CHa
SO,M
2.089 CF3 H Me Me -
(]
SO,M
2.090 CF3 H Me Me CH,
c
SO,M
2.091 CF3 H Me Et -
(]
7 SO.M
2.092 CFs H Me Lt CH,
(]
SO,M
2.093 CF3 H Et Me -
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62/100
'H-NMR
Hop chitsd | R RP | RY| RS RS x | (trone CDCh
trir khi ¢6 chi
dan khac)
2.094 CF; SOCZM H Et Me CH,
2.095 CF; SOCZM H Et Et -
2.096 CF; SO;M H Et Lt CI
2.097 SO:Me | Me H | Me Me -
2.098 SO2Me Me H Me Me CH,
2.099 SO:Me | Me H | Me Et -
2.100 SO:Me | Me H | Me Et CH,
2.101 SO,Me | Me H Et Me -
2.102 SO,Me | Me H Et Me CI
2.103 SO,Me | Me H It It -
2.104 SO:Me | Me H Et Et CH;
2.105 SO,Me | Cl H | Me Me -
2.106 SO,Me | Cl H | Me Me CH»
2.107 SO:Me | Cl H | Me Et -
2.108 SO,Me | ClI H | Me Et CH;
2.109 SO,Me | Cl H Et Me -
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63/100
TH-NMR
Lz A t - CDCls
Hop chitsé | R RS | R* | R RS x | (rong CDCL
tru khi ¢6 chi
dan khéc)
2.110 SO,Me Cl H Et Me CH»
2.111 SO,Me Cl H Et Et -
2.112 SO,Me Cl H Et Et CH,
2.113 SO, Me Cl; H Me Me -
2.114 SO, Me CF; H Me Me CHo,
2.115 SO,Me CF; H Me Et -
2.116 SO,Me CF; H Me Et CH,
2.117 SO,Me CF3 H Lt Me -
2.118 SO,Me Cl3 H Et Me CI
2.119 SO>Me Cl; H Et Et -
2.120 SO,Me CF; H Et 15t CH,
SO,M
2.121 SO,Me H Me Me -
e
SO,M
2.122 SOxMe H Me Me CH»
¢
SOM
2.123 SO, Me H Me Et -
e
SO,M
2.124 SO>Me H Me It CH»
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50871 64/100

'H-NMR
4 | trong CDCl3
Hop chitsé | R2 RP | R | RS RS x | (ong €DCI
trir khi ¢6 chi
dan khac)
SOM
2.125 SO;Me H | Et Me ;
€
SOM
2.126 SOMe H | Lt Me CI,
(&
SOM
2127 SOMe H | Et it ;
(¢
SOM
2.128 SO;Me H | Et it CH,
C
5=8,13 (d,
J1=8,2 Hz, 110),
7,75 (d, =8,2
Hz, 1H), 5,55
SO.M _
2.129 Cl Me | Me Me | -CHO- |(s, 2), 3,40 (s,
(&
3H), 2,73 (5,
6H), 2,54 (s,
3H), 1,94 (s,
31)
5= 17,54 (m,
1H), 7,40 (m,
1H), 7,31 (m,
CI5C
2.130 Cl CE | H | Me ; 1H), 4,19 (q,
)
1=9,0 Hz,
0,9H), 3,78 (q,
J=8.4 7,
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65/100

Hop chét s6

R2

R3

RS

RG

"H-NMR
(trong CDCl;
trur khi ¢6 chi

dan khéc)

1,1H), 3,19 (s,

1,81, 3,16 (s,

1,2H), 2,52 (s,
3H)

2.131

Cl

CF;

-phenyl

0=11,12 (brs,
1), 7,97 (s,
1), 7,60 (d,
J=8,1 Hz, 111),
7,41 - 7,36 (m,
2H), 7,33 (d,
J=7.9 Hz, 1),
7,22 - 7,13 (m,
3H), 3,54 (s,
3H), 2,38 (s,
3H)

2.132

Cl

CF3

CH,CH,CH,CH>-

6="17,60-7,50
(m, 2H), 7,28
(d, J=8,6 Hz,
1H), 3,60 - 3,49
(m, 4H), 2,54
(s, 3H), 2,05 -
1,94 (m, 4H)

2.133

Cl

Et

2.134

Cl

H

CH,CH,CH,>CH>
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66/100

Hop chit s6

R3

R4

'H-NMR
(trong CDCl3
trir khi co chi

dan khac)

CHo-

2.135

Cl

CrI's

CH2CH,0OCHLC
Ho-

2.136

Cl

CI's

H

6 =10,15 (brs,
1H), 7,55 (d,
J=8,2 Hz, 1H),
7,35 (s, 0,611),
7,29 (d, J=8,2
Hz, 1H), 7,26
(s, 0,4H), 3,54
(q, J=6.,9 Hz,
0,8H), 3,31 (q,
J=7,2 Hz,

1,2H), 3,04 (s,
1,8H), 3,01 (s,
1,2H), 2,54 (s,
3H), 1.26 - 1,20
(m, 3H)

2.137

Cl

CrI's

CH,CH

9=

2.138

Cl

Cls

O

2.139

Cl

CIs

CFs
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50871 67/100

'TH-NMR

o . trong CDCls
Hop chitsé | R2 R® | R* | RS RS x | (trone
trir khi ¢6 chi

dan khac)

ITHNMR(400M
Hz,d4-
metanol)1,18-
1,34(m,6H),
2,45-
2,54(m,3H),
2,90-
3,00(m,3H),
3,68-
3,80(m,1H),
7,21-
7,31(m,1H),
7,36(d,1H),
7,53(s,1H),
7,58-
7,70(m,1H)

2.140 Cl Cls H Me -iPr -

SO.M _
2.141 Cl H CH,CH,OCH,C -

Ho-

0=28,01-
7,96(m,1H),
SO.M 7,56-
2.142 Cl H Me -CH,CF3 -
e 7,40(m,2H),
4,27-

4,17(m,1H),

67



50871

68/100

Hop chit s&

RG

'H-NMR
(trong CDCl3
trir khi ¢o6 chi

dan khac)

3,81(q, 111),
3,26-
3,14(m,611),
2,55(s,310)

2.143

SO.M

(¢

-CH,CI;

ITHNMR (400M
Hz,d4-
metanol):
7,89(d,1H),
7,48(s,1H),
7,31(d,1H),
4,34(q,0,7H),
4,08(q,1,3H),
3,26-
3,10(m,61),
2,51(s,3H),
2,23(s,3H)

2.144

SO.M

-iPr

ITHNMR(400M
Hz,d4-
metanol):
7,87(d,1H),
7,43(s,0,8H),
7,27(d,1,21),
3,72(td, 1),
3,22(s,3H),
3,00(s,2,4151),
2,92(s,0,6H),
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69/100

Hop chét s6

R2

'H-NMR

(trong CDCl3
trur khi ¢6 chi
dan khac)

2,51(s,3H),
2,24(s,3H),
1,28(d,61)

2.145

Cl

SO.M
H Me -pheny]l

5 =7,96(d, 11),

7,87(s,1H),
7,41-
7,34(m,3H),
7,25-
7,14(m,3H),
3,56(s,3H),
3,23(s,3H),
2,43(s,3H),
2,35(s,311)

2.146

SO,M
H CH,CH,OCH,C

Ho-

ITHNMR(400M
Hz,d4-
metanol):
7,87(d,1H),
7,36(s,1H),
7,28(d,1H),
3,75(brs,6H),
3,54-
3,37(m,2H),
3,20(s,3H),
2,51(s,3H),
2,24(s,3H)
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70/100
"H-NMR
. t CDCls
Hop chdtsé | R? R® | R* | RS RS x | (rongCD
trur khi c6 chi
dan khac)
IHNMR(400M
Hz,d4-
metanol):
7,55(d,1H),
) 7,34(d, 1H),
2.147 Me CI's H CH,CH,OCH,C -
7,25(d,1H),
Ho-

3,81-
3,36(m,8H),
2,51(s,3H),

2,23(s,3H)
IHNMR (400M
Hz,d4-

metanol)7,64(d,

2.148 Cl CF3 Me Me Mec - 1H),7,23(d,1H)
,3,10(s,6H),2,5
0(s,3H),1,80(s,

3H)

2.149 Cl CHF, H Me Me -

2.150 Cl CHF, | H Me Me CHy

2.151 Cl CHF» H Me Et -

2.152 Cl CHI, H Me Et CH»

2.153 Cl CHF, H Et Me -

2.154 Cl CHI H Et Me CHy
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50871

71/100
'H-NMR
. . t CDCl;
Hop chitsé | R2 R | R | R RS x | (wone
trur khi ¢6 chi
dan khéc)
2.155 Cl CHF» H Et Et -
2.156 Cl CHI» H Et Et CH»
Bang 3 — Vidu vé hop chit diét co theo sang ché.
4 5
R R
0O o R /
/ X—N7" N\ 6
L,
OH R’
) 1H-NMR
Hop chét , ) ) 5 y
Wy R R IR'| R R X (trong CDCl; trir khi
c¢6 chi dan khéc)
3.001 Me Me |H| Me Me -
3.002 Me Me H Me Me CHa
3.003 Me Me |H| Me Et -
3.004 Me Me H Me Et CH»
3.005 Me Me H Et Me -
3.006 Me Me |H Et Me CH,
3.007 Me Me |H Et Et -
3.008 Me Me |H| BEt Lt CH;

7

1



50871

72/100

, 1H-NMR
Hop chat 2 3 4 5 6
o R R |R"| R R X (trong CDCls trir khi
c¢6 chi dan khac)

3.009 Me Cl |H| Me Me -

3.010 Me Cl |H| Me Me CH>

3.011 Me Cl H Me Et -

3.012 Me Cl |H| Me Et CHa

3.013 Me Cl |Hd| Et Me -

3.014 Me Cl |H| Et Me CH»

3.015 Me Cl |H| Et Et -

3.016 Me Cl |H| Et Et CH,
1HNMR (400MHz,d4-

metanol)

7,75(brs,1H),7,51(d,1

3.017 Me CF; |H| Me Me -
H),7,05(d,1H),3,18(br
d,6H),2,49(1,4H),2,11(
s,3H),1,97(kuin, 2H)

3.018 Me CF; |H| Me Me CHa

3.019 Me Cr; |H| Me Et -

3.020 Me CF; |H| Me Et CH,

3.021 Me CF; |H| Et Me -

3.022 Me CF; |H| Et Me CHa

3.023 Me CF; |H| Et Et -
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73/100
, 1H-NMR
Hop chat 2 3 4 5 6
& R R* IRl R R X (trong CDCl; trix khi
c¢6 chi dan khac)
3.024 Me CFs |H Et Et CH;
(DMSO) 6 = 7,66 (d,
J=8,1 Hz, 1H), 7,40 (s,
1H), 6,90 (d, J=8,2
SO.M Hz, 1H), 3,24 (s, 3H),
3.025 Me H| Me Me -
¢ 3,00 (br d, J=4,6 Hz,
6H), 2,64 - 2,51 (m,
4H), 1,99 - 1,91 (m,
5H)
SOM
3.026 Me H| Me Me CHa
c
_ SO.M
3.027 Me H| Me Et -
e
SO.M
3.028 Me H| Me Et CHa
¢
SO.M
3.029 Me H Et Me -
e
SO.M
3.030 Me H Et Me CH»
c
SO.M
3.031 Mc H Et Et -
c
SO.M
3.032 Me H Et Et CHo
c
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, 1H-NMR
Hop chat
% R? R* |R'| R RS X | (trong CDCI; trir khi
¢6 chi dan khéc)

3.033 Cl Me H Me Me -

3.034 Cl Me |H| Me Me CH,

3.035 Cl Me H Me Et -

3.036 Cl Me |H| Me Et CH,

3.037 Cl Me |H| Et Me -

3.038 Cl Me |H| Et Me CH,

3.039 Cl Me |H| Et Et -

3.040 Cl Me |H| Et Et CH,

3.041 Cl Cl |H| Me Me -

3.042 Cl Cl |H| Me Me CH,

3.043 Cl Cl |H| Me Et -

3.044 Cl Cl |H| Me Et CH,

3.045 Cl Cl |H| Et Me -

3.046 Cl Cl |H| Et Me CH,

3.047 Cl Cl |H| Et Et -

3.048 Cl Cl |H| Et Et CH,

(DMSO): 7,59 - 7,49

3.049 Cl CF; |H| Me Me - (m, 2H), 6,94 (d,

7=8,1 Hz, 110), 3,01 (s,
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) 1H-NMR
Hop chat , ; . 5 ;
< R R R R R X (trong CDCl; trir khi
¢6 chi dan khac)
3H), 2,97 - 2,90 (m,
3H), 2,70 - 2,51 (m,
4H), 1,93 (kuin, J=6.3
Hz, 2H)
3.050 Cl CFs |H| Me Me CH»
3.051 Cl Crs |H| Me Et -
3.052 Cl Crs |H| Me Et CIh
3.053 Cl Cr; |H Et Me -
3.054 Cl CrF; |H Et Me CH»
3.055 Cl Crks |H Et Et -
3.056 Cl CFs |H Et Et CHz
1TINMR (400MHz,clo
roform): 7,95(d,1H),
7,42(s,1H),
SO.M 6,87(d,1H),
3.057 Cl H| Me Me -
c 3,29(s,3H),
3,06(d,6H),
2,80(t,2H), 2,45(1,
2H), 2,06(kuin,2H)
SOM
3.058 Cl H| Me Me CH
e
SOM
3.059 Cl H| Me Et -
e
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, 1H-NMR
Hop chat 2 3 4 5 6
Y R R* |R'| R R X (trong CDCls trir khi
¢6 chi dan khac)
SO, M
3.060 Cl H| Me Bt CH,
(§]
SO,M
3.061 Cl H| FEt Me .
(]
SO, M
3.062 Cl H| FEt Me CH,
C
SOM
3.063 Cl H| FEt Et -
c
SOM
3.064 Cl H| Et Bt CHa
(¥
3.065 Cl; Me H Me Me -
3.066 CI; Me |H| Me Me CH,
3.067 CF; Me |H| Me Bt -
3.068 CF; Me |H| Me Bt CH,
3.069 CF; Me |H| FEt Me .
3.070 Cl; Me |H| FEt Me CH,
3.071 CI; Me |H| Tt Bt -
3.072 CI'; Me |H| It Bt CH,
3.073 CF3 cl |H| Me Me -
3.074 CF; Cl |H| Me Me CH,
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] 1H-NMR
Hop chat
& R? R |RY| R RS X | (trong CDCL; trir khi
¢6 chi dan khac)
3.075 CFs; Cl H| Me Et -
3.076 Cr; Cl H| Me Et CHa
3.077 CI; Cl H|{ Et Me -
3.078 CFs Cl H| Et Me CHa
3.079 CF; Cl H| Et Et -
3.080 CF; Cl H| Et Et CHa
3.081 CF; CF; |H| Me Me -
3.082 CF; Crs |H| Me Me CHa
3.083 CF3 Cl's |H| Me Et -
3.084 CF; CF; |H| Me Et CHa
3.085 CI; CF; |H| Et Me -
3.086 CF; CF; |H| Et Me CHa
3.087 CF; CFs |H| It Et -
3.088 CI'; Cls |H Et Et CHa
3.089 CF; SO:M H| Me Me -
3.090 CF; SOSM H| Me Me CH,
3 091 CFIs SO;M |H | Me Et -
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- 1H-NMR
Hop chat 2 3 4 5 6
o | R R° IR R R X (trong CDClI; trir khi
c¢6 chi dan khéc)
e
SO.M
3.092 CF3 H| Me Et CH»
c
SO.M
3.093 CFs H Et Me -
c
SO.M
3.094 CI's H Et Me CH
c
SO.M
3.095 CFs H Et Et -
e
SO.M
3.096 CIs H Et Et CHz
e
SO:M
3.097 Me H| Me Me -
e
SO.M
3.098 Me |H| Me Me CHa
e
SO.M
3.099 Me |H| Me Et -
c
SOM
3.100 Me |H| Me Lt CH»
e
SO.M
3.101 Me |H Et Me -
e
3.102 SO.M Me |H Et Me CHy
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) 1H-NMR
Hop chat 2 3 4 5 6
& R R> |R'| R R X (trong CDCls trir khi
c¢6 chi dan khac)
e
SO.-M
3.103 Me |H Et Et -
e
SO.M
3.104 Me |H Et Et CH»
e
SO M
3.105 Cl H| Me Me -
e
SO.M
3.106 Cl H| Me Me CH»
c
SO.M
3.107 Cl H| Me Et -
e
SO.M
3.108 Cl H| Me Et CH»
e
SO.M
3.109 Cl H Et Me -
e
SO.M
3.110 Cl H| Et Me CH»
c
SO.M
3.111 Cl H Et Et -
c
SO.M
3.112 Cl H Et Et CH»
e
3.113 SO.M Cr; |H| Me Me -
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) IH-NMR
Hop chit 2 3 4 5 6 |
o R R |R'| R R X (trong CDCls trir khi |
¢6 chi dan khac)
e
SO.M
3.114 Cls |H| Me Me CH»
e
SO.M
3.115 CFs |H| Me Et -
e
SO.M
3.116 Cls |H| Me Et CH»
c
SOM
3.117 Cls |H Et Me -
e
: SO.M
3.118 CkF; |H Et Me CHa
e
SO.M
3.119 Ch; |H Et Et -
e
SO.M ’
3.120 Ck | H Et Et CH
e
SO M | SO:M
3.121 H| Me Me -
e c
SO:M | SO.M
3.122 H| Me Me CH»
e e
SO;M | SO:M
3.123 H| Me Et -
e e
3.124 SO.M | SO:M |H| Me Et CH,
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’ IH-NMR
Hop chat 2 3 4 5 6
G R R* R R R X (trong CDCls trir khi
¢6 chi dan khéc)
e e
SO M | SO:M
3.125 H Et Me -
e c
SO, M | SO:M
3.126 H Et Me CH,
e c
SO:M | SO.M
3.127 H Et Et -
c e
SO M | SO:M
3.128 H Et Et CH»
c e
0 =28,12 (d, J=8,1 Hz,
1H), 5,54 (s, 2H), 3,37
(s, 3H), 2,81 (1, J=6,4
‘ SO.-M
3.129 Cl Me| Me Me -CH,O- |Hz, 2H), 2,73 (s, 6H),
c
2,44 (1, J=6,4 Hz, 2H),
2,13 -2,02 (m, 2H),
1,92 (s, 3H)
IHNMR (400MHz,d4-
metanol): 7,69-
7,54(m,2H), 7,06~
CIsC 6,93(m,1H), 4,27(q,
3.130 Cl Crs |H Me -
Ho- 0,6H), 4,11(q, 1,4H),
3,17(s,3H), 2,87-
2,40(m,4H),
2,04(kuin,2H)
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, 1H-NMR
Hop chat ) X A S y
@ R R* |R*l R R X (trong CDCls trir khi
c6 chi din khac)
3.131 Cl CF; |H| Me -phenyl -
3.132 cl | cr; |H ' ;
CH,CH>CH,CH,-
3.133 Cl CF; [Me| Me Et -
3.134 Cl ClF; |H| CH,CH,CH,CH: -
CH»-
3.135 Cl CF; |H| CH,CH,OCH,C -
Ho»-

3.136 Cl CF; |H| Me Et -
3.137 Cl CF; |[Me| Me Me | CH,CH

-
3.138 Cl CF; |Me| Me Me ¢)
3.139 Cl CF; [CF3j Me Me -
3.140 Cl CF; |H| Me -iPr -

H -
SO,.M '
3.141 Cl CH,CILOCH,C -
C
Ho»-
: SO:M | H
3.142 Cl , Me |-CHyCI -
€

82



50871

83/100
’ 1H-NMR
Hop chat ) . A 5 §
o R R* {R" R R X (trong CDCls trir khi
¢6 chi dan khac)
SO:M | H
3.143 Me Me |-CHxCLs -
e
SO.M | H
3.144 Me Me -iPr -
e
SO:M | H
3.145 Cl Me -phenyl -
c
H -
SO.M
3.146 Me CH,CH,OCH,C -
e
Ho>-
H -
3.147 Me CFs; CH,CH,OCH,C -
H»-
3.148 Cl Cl's [Me| Me Me -
3.149 Cl CHI, |H| Me Me -
3.150 Cli CHF, |H| Me Me CH»
3.151 Cl CHF, |H| Me Et -
3.152 Cl CHI, |H| Me Et CHz
3.153 Cl CHF, |H Et Me -
3.154 Cl CHI» | I Lt Me CHa
3.155 Cl CHF, | H Et Et -
3.156 Cl CHF, | H Et Et CH;




Bang 4 — Viduy v& hop chit diét co theo sang ché.

CH
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NN o & R>:N
N )\{j /[K N 7 \ 9
NS R3 R
. 1H-NMR
Hop chat
<& R R R’ R R’ X (trong CDCl; trir khi
¢6 chi dan khéc)

4.001 Me Me Me | Me | MeO -
4.002 Me Me Me | Me | MeO | CH:
4.003 Me Cl Me | Me | MeO -
4.004 Me Cl Me | Me | MeO | CH:
4.005 Me Cl's Me | Me | McO -
4.006 Me CF3 Me | Me | McO | CHa
4.007 Me SO;Me | Me | Me | MeO -
4.008 Me SO:Me | Me | Me | MeO | CIHa
4.009 Cl Me Me | Me | MeO -
4.010 Cl Me Me | Me | MeO | CHa
4.011 Cl Cl Me | Me | McO -
4.012 Cl Cl Me | Me | McO | CIh
4.013 Ccl CF3 Me | Me | McO -
4.014 Cl CI; Me | Me |MeO | CH | (Metanol) =794 -
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) 1H-NMR
Hop chat

r
A

p R2 R R” | R® | R’ X | (trong CDCI; trir khi

¢6 chi dan khac)

7,84 (m, 1), 7,79 (d,
1=8,1 11z, 111), 4,67
(s, 2H), 4,08 (s, 3H),
3,68 (s, 3H), 2,51 (s,

3H), 2,05 (s, 3H)

4.015 Cl SO:Me | Me | Me | MeO -

( Metanol) & = 8,20
(d, J=8,2 Hz, 1H),
7,83 (d, J=8,1 Hz,
111), 4,95 (s, 2H),

4,06 (s, 3H), 3,68 (s,
3H), 3,27 (s, 310),

2,60 (s, 3H), 2,06 (s,

3H)

4016 | Cl SO;Me | Me | Me | MeO | CHa

4.017 Crs Me Me | Me | MeO -

4.018 ClI's Me Me | Me | MeO | CIh

4.019 CIs Cl Me | Me | MeO -

4.020 CF3 Cl Me Me | MeO | CH»

4.021 CF; CFs3 Me Me | MeO -

4.022 CrI's ClI's Me | Me | MeO | CIh

4.023 CFs; |SO:Me | Me | Me | MeO -

4.024 CF; |SO:Me | Me | Me | MeO | CHz
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’ 1H-NMR
Hop chat ) . . g 9
R R’ R’ | R R X | (trong CDCI; trir khi

c¢6 chi dan khac)

4.025 SO,Me Me Me Me | MeO -

4.026 | SO.Me Me Me | Me |MeO | CH:

4,027 | SO.Me Cl Me | Me | MeO -

4.028 SO,Me Cl Me Me | MeO | CHa

4.029 SO,Me Cl3 Me Me | MeO -

4.030 | SO.Me | CI3 Me | Me | MeO | CIh

4.031 SO;Me | SO,Me | Me Me | MeO -

4032 | SOMe | SOoMe | Me | Me | MeO | CH:

1H NMR (400MHz,
Metanol) d = 8,29 -

8.22 (m, 1H), 7,99 -
7,88 (m, 1H), 5,37 (s,
4.033 cl | soMe | Me | Me | N | ¢ | 2HD), 4,06 (s, 3H),

3,93 (s, 111, 2,95 (s,
2H), 2,83 - 2,78 (m,

1H), 2,68 - 2,65 (m,
1H), 2,47 (s, 2H).

1H NMR (400MHz,
Metanol) d = 7,90 (d,
4.034 Cl CFs; Me | Me | CN | CH, | J=8,1Hz 1H), 7,83
(s, 1H), 5,09 (s, 2H),
4,06 - 3,95 (m, 3H),
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Hop chét

e
A

SO

R3

R7

R9

IH-NMR

(trong CDCl3 trur khi

¢6 chi dan khac)

2,84 (s, 2,25H), 2,74
(s, 0,75H), 2,64 (s,
0,75H), 2,47 (s,

2,25H)
Bang 5 — Vidu vé hop chét diét cd theo sang ché.
CHs
b N
O
/ —N
N X—N N9
H . R
R
) 1H-NMR
Hop chat 2 3 7 8 9
o R R R R R X | (trong CDCl3 trir khi
¢6 chi dan khac)

5.001 Me Me Me | Me | MeO -
5.002 Me Me Me | Me | MeO | CHz
5.003 Me Cl Me | Me | MeO -
5.004 Me Cl Me | Me | MeO | CHa
5.005 Me CI5 Me | Me | MeO -
5.006 Me CF; Me | Me | MeO | CIb
5.007 Me SOMe | Me | Me | MeO -
5.008 Me SO;Me | Me | Me | MeO | CHa
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, 1H-NMR
Hop chat ) X ; . .
& R R R R R X | (trong CDCI; trur khi
¢6 chi dan khéc)
5.009 Cl Me Me | Me | MeO -
5.010 Cl Me | Me | Me |MeO | CHa
5.011 Cl Cl Me | Me | MeO -
5.012 Cl Cl Me | Me | MeO | CHa
5.013 Cl CF; | Me | Me | MeO -

( Metanol) & = 7,83
(d, J=8,1 Hz, 1H),
7,68 (d, J=8,1 Hz,
5.014 Cl CFs Me | Me | MeO | CIh 1H), 4,65 (s, 2H),
3,68 (s, 3H), 2,55 -
2,44 (m, 6H), 2,04 (s,
3H)

5.015 Cl SO,Me | Me | Me | MeO -

(Metanol) & = 8,18 (d,
J=8,2 Hz, 1H), 7,75
(d, J=8,2 Hz, 1H),
5.016 Cl SOMe | Me | Me | MeO | CHy |4.,94 (s, 2H), 3,67 (s,
3H), 3,27 (s, 311),
2,59 (s, 3H), 2,51 (s,
3H), 2,06 (s, 3H)

5.017 CFs Me Me | Me | MeO -

5.018 CI3 Me Me | Me | MeO | CIb
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. IH-NMR
Hop chat
% R? R | R” | R® | R% | X | (wongCDCls trir khi
¢6 chi dan khac)
5.019 CF3 Cl Me | Me | MeO -
5.020 CF3 Cl Me | Me | MeO | CI
5.021 CF3 CF; Me | Me | MeO -
5.022 CF; CI; Me | Me | McO | CH:
5.023 CF; | SO:Me | Me | Me | MeO -
5.024 CF; |SOMe | Me | Me | MeO | CIh
5.025 | SOoMe | Me Me | Me | MeO -
5.026 | SOoMe | Me Me | Me | MeO | CIa
5.027 | SO2Me Cl Me | Me | MeO -
5.028 | SOoMe Cl Me | Me | McO | CIh
5.029 | SOoMe | CL3 Me | Me | MeO -
5.030 {SO-Me | CFs Me | Me | MeO | CIh
5.031 SOMe | SOoMe | Me | Me | MeO -
5.032 | SO:Me | SOoMe | Me | Me | MeO | CHz
5.033 Cl SO,Me | Me | Me | CN | CIh
5.034 Cl CFs Me | Me | CN CHa

Bang 6 — Vi du v& hop chit diét co theo sang ché.
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) 1H-NMR
Hop chat

e
A

P R R R” | R® | R’ X | (trong CDCls trir khi

c¢6 chi dan khac)

6.001 Me Me Me | Me | MeO -

6.002 Me Me Me | Me | MeO | CIh

6.003 Me Cl Me Me | MeO -

6.004 Me Cl Me | Me | MeO | CHa

6.005 Me ClI's Me | Me | MeO -

6.006 Me CI's Me | Me | MeO | CIl

6.007 Me SO;Me | Me | Me | MeO -

6.008 Me SOoMe | Me | Me | MeO | CHa

6.009 Cl Me Me | Me | MeO -
6.010 Cl Me Me | Me | MeO | CIh
6.011 Cl Cl Me | Me | McO -
6.012 Cl Cl Me | Me | MeO | CIh
6.013 Cl CI's Me | Me | MeO -

6.014 Cl CI's Me | Me | MeO | CHa

6.015 Cl SO:Me | Me | Me | MeO -
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, IH-NMR
Hop chat
% R’ R® | R | R® | R” | X | (trong CDCls trir khi
¢6 chi dan khac)
6.016 Cl SO;Me | Me | Me | MeO | CHa
6.017 CFs; Me Me | Me | MeO -
6.018 CF3 Me Me | Me |MeO | CIh
6.019 CFs; Cl Me | Me | MeO -
6.020 CFs Cl Me | Me |MeO | CIh
6.021 CFs CFs; Me | Me | MeO -
6.022 Ck3 CF; Me | Me |MeO | CIh
6.023 CFEs SO;Me | Me | Me | MeO -
6.024 CF; SO;Me | Me | Me | MeO | CHa
6.025 | SOMe | Me Me | Me | MeO -
6.026 SO Me Me Me | Me |MeO | CIa
6.027 | SOMe Cl Me | Me | McO -
6.028 SOMe Cl Me | Me |[MeO | CH:
6.029 SO,Me | Cls Me | Me | MeO -
6.030 SO, Me | CFs Me | Me | MeO | CH:
6.031 SO;Me | SO;Me | Me | Me | MeO -
6.032 | SO:Me | SO:Me | Me | Me |MeO | CHa
6.033 Cl SOoMe | Me | Me | CN CHa
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) 1H-NMR
Hop chat 2 3 7 8 9
6 R R R R R X (trong CDCl; trir khi
¢6 chi dan khac)
6.034 Cl CFs Me | Me | CN | CH:

Bang 7 — Vi du vé hop chét diét ¢d theo sdng ché.

1H-NMR

Hop chét so R's R? | R® | (trong CDCls trix khi ¢6 chi din
khac)

7.95 (d, 1), 7,33 (d, 1H), 7,27

(s, 1H), 4,47 (q, J=7,3 Hz, 2H),

7.001 Lt Me [SOMe3,22 (s, 3H), 3,07 (br d, 6H), 2,31

(s, 3H), 2,08 (s, 3H), 1,64 (t,
=73 Tz, 4H)

1HNMR (400MHz,d4-
metanol)7,89(d,1H),7,38-
7,30(m,21), 5,49(s,1H),

7.002 nPr Me [SO:Me
4,34(t,2H), 3,23(s,3H),
3,08(brd,6H), 2,28(s,3H), 2,08-
1,93(m,2H), 0,98(t,3)
7.003 - Me |SO,Me| 9,74-9,22(m,1H), 7,94(d,1H),
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H-NMR
Hop chat s6 R!e R> | R® | (trong CDCl; trir khi c6 chi ddn
khac)
CH,CH,OCH; 7.26-7.23 (m, 210), 4,62(t.2H),

3,84(t,211), 3,37(s,3H),
3,22(s,3H), 3,07(d,61),
2,33(s,3H)

Vi du sinh hoc

Hat gibng ctia nhiéu loai thir nghiém dugc gico trong dAt tiéu chuan trong chiu
(Lolium perenne (LOLPE), Amaranthus retoflexus (AMARE), Abutilon theophrasti
(ABUTH), Setaria faberi (SETFA), Echinochloa crus-galli (ECHCQG), Ipomoea
hederacea (IPOHL)). Sau khi trdng trong mot ngay (trudce khi ndy mam) hodc sau khi
trdng trong 8 ngay (sau khi nay mam) trong didu kién c6 kiém soat trong nha kinh (&
nhidt do 24/16°C, ngay/dém; 14 gio sang; do 4m 65%), phun cdy bang dung dich phun
trong nudc co ngudn gbc tir ché phdm cta thanh phan hoat tinh k§ thuat trong dung
dich axeton/nudc (50:50) chira 0,5% Tween 20 (polyoxyetylen sorbitan monolaurat,
CAS RN 9005-64-5). Dung hop chét & ti 1& 500 g/h trir khi ¢6 chi dan khac. Cay thu
nghiém sau d6 dugc nudi 16n trong nha kinh dudi cac diéu kién duoc kiém soat trong
nha kinh (& 24/16°C, ngay/dém; 14 gidr chiéu sang; do dm 65%) va tudi nude hai lan
mdi ngay. Sau 13 ngay d6i v&i trude khi ndy mam va sau khi nay méam, thir nghiém
~ duoc danh gia vé ti 1¢ phén traim hu hai gdy ra cho cdy trdng. Céc hoat tinh sinh hoc
duoc thé hién trong bang dudi ddy trén thang nam diém (5 = 80-100%; 4 = 60-79%;
3=40-59%; 2=20-39%; 1=0-19%).
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Bang B1
Hop Dung sau Dung trudc
chét

AMA | ABU | SET | ECH | IPO ABU | SET | ECH | IPO

RE TH |FA |CG |HE TH |FA |CG |HE

1.017 5 5 5 5 5 S 5 5 5
1.025 5 5 5 5 5 5 5 5 5
1.027 5 5 5 5 5 5 5 5 5
1.031 5 5 5 5 5 5 5 5 4
1.041 5 5 5 5 5 5 - 5 5
1.049 5 S 5 5 5 5 5 5 5
1.055 5 S 5 5 5 S 5 5 5
1.057** 5 5 5 5 5 5 5 5 5
1.129 5 5 S 5 5 5 5 5 5
1.130 5 5 5 5 5 5 5 5 5
1.131 5 5 5 5 5 5 5 5 5
1.132. 5 5 5 5 5 5 5 5 5
1.135%* S 5 5 3 5 5 5 -5 5
1.139 S S 5 5 4 5 5 5 5
1.140 5 5 5 5 5 5 5 5 5
1.142* S 5 5 5 5 5 5 S 4
1.144 5 5 5 5 5 5 5 5 5
_1'.145 4 3 5 5 4 5 5 5 -
1.148 5 4 5 5 4 S 5 5 5
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Hop Dung sau Dung trudc
chét

AMA | ABU | SET | ECH |IPO | AMA | ABU | SET | ECH | IPO

RE TH |FA |CG |HE |RE TH |FA |CG |HE
2.017 5 4 5 5 4 5 5 4 5 5
2.025 5 5 5 5 5 5 5 5 5 3
2.027 5 5 5 5 5 5 5 5 5 4
2.031 5 5 5 5 4 5 4 5 5 4
2.049 5 S 5 5 5 5 5 5 5 5
2.055 5 4 5 5 4 5 5 5 5 5
2.129 5 5 5 5 5 5 5 3 3 2
2.131 5 4 5 5 3 5 3 5 5 2
2.132 5 5 5 5 5 5 5 5 5 5
2.140 5 5 5 5 4 5 5 5 5 4
2.142% 5 5 5 5 5 5 3 5 5 1
2.143 5 5 5 5 5 5 5 5 5 5
2.144 5 5 5 5 4 5 5 5 5 3
2.148 5 5 5 5 3 5 5 5 5 5
3.017 3 5 5 S 5 5 5 4 5 5
3.025 5 5 5 5 5 5 5 4 5 4
3.049 5 5 5 5 5 5 5 5 5 5
3.057 5 5 5 5 5 5 5 5 5 5
3.130 5 5 5 5 4 5 5 5 5 5
4.014 5 5 5 5 5 5 5 5 5 5
4.016 4 3 5 5 4 5 5 5 5 5
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Hop Dung sau Dung truéc
chét
AMA | ABU | SET |ECH |IPO | AMA | ABU |SET |ECH | IPO
RE TH |FA |CG |HE |RE ™ |FA |CG |HE
5.016 4 3 5 5 4 5 5 5 5 5
7.002 5 5 5 5 4 5 5 5 5 5
7.003 5 5 5 S 5 5 5 5 5 5

(-) = Khéng c6 dit lidu. *Dugc dung ¢ ti 1€ 250 g/ha. **Pygce dung ¢ ti 1€ 125

g/ha.

Bang B2

Thi nghiém so sanh dugc tién hanh dé thé hién uu diém do hop chét theo séng

ché tao ra. Do do tinh ning sinh hoc cta hop chit 1.049 theo sang ché dugc so sanh

voi hop chit C1, ma la hop chét anilin thudc loai duoc dé cap dén trong tai lidu don

sang ché W02012/028579. Két qua dugc dua ra dudi dang (%) do gy doc cho thuc

vat dugc quan sat thay. Két qua ching to rang hop chét theo sang ché mang lai sy

kiém soat dugc cai thién hon nhiéu cua cac loai co dai kho xtr ly, duoc lay vi du bang

cach st dung Echinochloa crus-galli (ECHCG) va Setaria faberi (SETFA), ¢ cac ti 1¢

dung tuong tu.

Hop chét Tilé Dung sau Dung trudce
o/ha
ECHCG | SETFA | ECHCG | SETTFA
1.049
, 5 !71—N\\V
- rL{j/AN/ 31 90 90 90 90
SN |
F 'I'ﬁ
/N\
I
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Hop chét Tile Dung sau Dung trudce
g/ha
ECHCG | SETFA | ECHCG | SETFA

Cl

o NI/N\\

}/@E\LN A 31 0 20 0 0
Hooo\
F
. Cl
F NH,
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YEU CAU BAO HO
1. Hop chit c¢6 cong thire (I):
ﬁ
Q
R> R
X |
\ (N
Z

hodc mudi ndong dung cia ching,

trong d6:-

R? duoc chon tir nhom gém c6 halogen, Ci-Cs alkyl, Cs-Ce-xycloalkyl, Ci-Ce
haloalkyl va -S(0),C1-Cs alkyl;

R3 duoc chon tir nhém gém ¢6 halogen, Ci-Cs alkyl, Ci-Ce¢ haloalkyl va -

S(0),C1-Cg alkyl:

QlaqQh
NN
N
- N—N’
R1£§/

R'2 14 Cj-Caalkyl- hodc Ci-Cs-alkoxy-Ci-Cs-alkyl-;
X 1a -(CH2)n- van1a 0;

Z1a7z!
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R* duoc chon tir nhém gdm c6 hydro, Ci-Cs alkyl, Ci-Cs haloalkyl va Cs-Cs
xycloalkyl;

R® duoc chon tr nhém gbém c6 hydro, C1-Cs alkyl va C1-Ce haloalkyl;

R¢ duoc chon tir nhém goém c6 hydro, C1-Cs alkyl, C1-Ce haloalkyl, xyano va
phenyl trong d6 phenyl tuy y duoc thé bang 1, 2 hoic 3 phan tir thé dugc chon tir
nhém gdm c6 halogen, C;-Cs alkyl, Ci-Cs haloalkyl va C1-Ce alkoxy; hodc

R’ va R® cung nhau la —CH2CH2CH2CHo, -CH,CH,CH,CH,CH,- hodc —
CH,CHLOCIH,CH)-; va

p =0, I hoac 2.

2. Hop chét theo diém 1, trong d6 R? duge chon tir nhém gém ¢6 metyl, Cl,
-CF3 va -SOxmetyl.

3. Hop chét theo diém 1, trong d6 R¥ duge chon tir nhoém g6m ¢6 metyl, Cl,
-CF3 va -SOxmetyl.

4 Hop chit theo diém bét ky trong s cac diém néu trén, trong do R'? duge
chon tr nhém gdm c6 metyl, etyl va n-propyl.

5. Hop phan diét ¢d c6 chira hop chit theo diém bét ky trong s6 cac diém

néu trén va ta dugc ché pham néng dung.

6.  Hop phan diét ¢6 theo diém 5, con chira it nhat mot chat diét loai géy hai
b sung.
7. Hop ph?m diét c6 theo diém 6, trong do chit diét loai gay hai bd sung la

chat diét ¢ hodc chat an toan véi chat diét co.
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8. Phuong phap kiém sodt co dai ¢ dia diém c6 chua vige dung cho dia
diém nay luong kiém soét c6 dai cia hop phan theo diém bat ky trong sO cac diém tu 5

dén 7.
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