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Linh vwe k§ thuit dwoe dé cip

Sang ché nay dé cap dén hop chat oxadiazol hiru ich trong viéc chéng lai bénh ndm
& cdy trong, hdn hop ca ching va ché phim chira cac hop chit oxadiazol nay. Séng

ché ciing d& cap dén phwong phép kiém sodt hodc ngin ngira bénh nam & ciy trong.
Tinh trang k¥ thuit cia sidng ché

Hop chét oxadiazol d3 duoc boc 16 trong céc tai liéu. Vi du trong cong b sang ché
JPS5665881, JPS63162680, JPS6296480, TPS6051188, W02005051932, EP3165093,
EP3167716, EP3165093, WO02017076740, WO02017102006, W02017110861,
W02017110862, W02017110864, WO02017157962, W02017174158,
W02017198852, WO02017207757, W02017211650, W02017211652,
W02017220485, W02017072247, W02017076742, W02017706757,
W02017076935, WO02018015447,  WO02018065414,  WO02018118781,
W02018187553 va WO2018202491 c6 nhidu hop chit oxadiazol khac nhau da dugc

bdce 16.

Cac hop chét oxadiazol nhu d3 duoc dé cap trong céc tai liéu néu ¢ trén con c6 |
nhuoc diém & mot sb khia canh, chéng han nhu ching thé hién phé ung dung hep hodc
chiing khong 6 hoat tinh diét nim t5t, cu thé 1a & ty 1¢ tmg dung thap.

Ban chit k§ thuit ciia sang ché

Muc dich ctia sang ché nay 14 d& xuét cdc hop chit c6 hoat tinh dugc cai thién/ting

cudng va‘hoic phd hoat dong rong hon & ngan ngira bénh nim & ciy trong.

Muc dich nay dat dugc bang cach d& xuét hop chét c6 Cong thirc (I) theo sang ché

dé ki€ém soat hodc ngén ngira bénh nam & cdy trong.

Sang ché nay dé cap dén hop chit c6 Cong thic (I)
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trong d6, RY, L1, A, 12, W, R¥, R*, Q, va R'” nhu duoc xac dinh trong phan md ta chi
tiét sang ché. Sang ché con d cap dén quy trinh didu ché hop chit 6 Cong thire (D).

Cac hop chit theo Cong thirc (T) ¢6 nhiéu tu diém so véi cac hop chit dugc dé cap
frong céc cong bé v& hiéu qua diét nm dugc cai thién, hoat tinh sinh hoc phd rong hon,
ti 18 sit dung thép hon, c4c tinh chit sinh hoc hodc méi trudng tot hon, hodc kha ning

tuong thich thyc vat duge ting cudng.

Sang ché con dé cap dén hdn hop bao gém c4c hop chét c6 Cong thire () theo sdng
ché nay va voi it nhAt hoat chét thudc diét sinh vét gay hai nita dé kiém soat hoic ngin

ngira mot cach hiéu qua cac nam giy bénh cho ciy trong ma khé ngén chén.

Sang ché nay con d& cap dén ché phim bao gém c6 hop chét c6 Cong thirc (I) hodc
céc hop chét c6 Cong thic (1) trong hdn hop ciing v6i hoat chét thubc diét sinh vat gay
hai.

Sang ché nay con dé cap dén phuong phép va st dung hop chit c6 Cong thic (I),
hdn hop hoic ché phdm cla ching 8 kiém so4t hodc ngdn ngira cac bénh trén cy trong,

cu thé 1a cac bénh ném & cdy trong.
MO ta chi tiét sdng ché
Pinh nghia

Cac dinh nghia dugc dé cap & day cho céc thuét ngit dugc dung trong phan mo ta
sang ché nay 1a chi cho muc dich minh hoa va khong lam han ché pham vi ctia séng ché
nhu d duoge bdc 10 trong md ta sing ché nay.

2% <

Nhu duge dung & ddy, cdc cum tir “bao gom”, “c6”, “chira”, “duogc dic trung bot”
hodc bét ct bién thé nao ctia nd, 1a nhim muc dich bao trim mét pham tru khong c6
tinh loai trir, ¢ thé chiu moi sw han ché dugc néu rd cong khai. Vi dy, che€ phim, hdn

hop, quy trinh hodc phuong phdp ma bao gdm mot danh séch c4c thanh t5 (phan tir) thi
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khong nhét thiét 12 b gi6i han & chi nhimg thanh t6 d6 ma c6 thé bao gom céc thanh t
khac ma khong dugc liét ké rd rang hodc thude vé ché pham, hon hop, quy trinh hogc
phuong phép do.

Thuét ngfr “bao gdm” khong bao gdm bit ctt thanh t8, budc hogc thanh phan nao
khong dugc néu. Néu nhu trong yéu cAu bao ho, nhu vay s& giéi han yéu cAu bao ho &
viéc bao gém céac vat liéu khong phai 12 vt liéu dugc trich dan ngoai trir cc tap chét
ma thuong dugc gén v6i ching. Khi cum tir “bao gém” xuét hién tai mot diém trong
noi dung ctia yéu cau bao hg, thay vi ngay tiép sau phan mo dau cla yéu cau bao ho, n6
gi6i han chi thanh t6 duoc néu trong ndi dung d6; cc thanh t6 khac khong duoc loai
trir khoi yéu ciu bao ho néi chung.

Thuét ngft “bao gdm chit yéu” duoc ding dé dinh nghia mot ché pham hodc phuong
phép bao gdm cic vat liéu, bude, tinh ning, thanh phén hogc thanh 6, ngoai nhimg gi
dugc bdc 10 10 rang, voi diéu kién cac vat liéu, budc, tinh ning, thanh phén hoac thanh
t6 bd sung nay khéng anh huéng vé vat chit dén (cac) dic tinh co ban va tinh méi cua
yéu ciu bao ho ctia sang ché. Cum tlt “bao gdm chi yéu” chiém mét phan gitta cla “bao

¢dm” va “gdm c”.

Ngoai ra, trir khi duge néi rd véi nghia nguoc lai, “hodc” @ no6i dén bao gém ca
“hodc” va khong bao gém “hodc”. Vi du, mot diéu kién A “hodc” B dugc thoa man boi
bét ¢ diéu ndo sau day: A 1a dung (hodc c6 mit) va B la sai (hodc khong c6 mit), A la
sai (hodc khong c6 mit) va B 13 dung (hodc c6 mit), va ca A 13n B déu dung (hodc cb

mat).

Béng thoi, mao tir khong x4c dinh “mot” dimg trudc mot thanh td hodc thanh phén
clia sang ché nay duge nhim muc dich khong chi han ché v& s6 luong tinh hudng (nghia
1a s6 14n dién ra) cta thanh t8 hodc thanh phﬁn. Vi vy mao tir “mot” nén dugc hiéu 1a
bao gém mdt hodc it nhit mot, va dang tir s6 it cia thanh td hodc thanh phén cling bao

g6m dang s6 nhi€u trir khi con s0 nay c6 nghia rd rang la mu6n néi deén s6 it.

Nhu duoc dé cap dén trong md ta séng ché nay, cum tir “loai gy hai khong xuwong
séng” bao gdm loai dong vat chin bung va giun tron, giun x04n 12 sinh vat gay hai lam
anh hudng vé kinh té. Thuat ngit “dong vat chin d6t” bao g@)m con trung, bo ve, nhén,

bd cap, rét, sdu cudn chiéu, bo rép va bo nhay. Thult ngit “dong vat chan bung” bao
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gbm Oc, sén va loai Oc can khac. Thudt ngt “giun tron” chi sinh vét thudc ho tuyén
trung. Thuat ngit “giun san” bao gém giun diia, giun tim, giun tron cly trong, san la

(Tematoda), giun méc (Acanthocephala) va san day (Cestoda).

Trong boi canh cua sang ché nay “kiém soét dich hai dong vat khdng xuong song”
nghia 12 viéc trc che su phét trién cla loai dich hai dong vét khong xuong song (bao
gbm ty 1& tr vong, gidm &n, va/hodc gidn doan giao phdi), va cac bicu hién lién quan

dugc dinh nghia trong tu.

Thuét nglt “néng nghiép” chi viéc san xudt trén ddng rudng cu thé nhu san xuat
luwong thue, thirc &n chin nudi va bong soi va bao gém viéc trong ngd, dau twong va cic
cay ho dau khac, lua, ngii cde (vi du lda mi, yén mach, lua mach, Ia mach den, lta gao,
ngd), rau an 14 (vi du rau diép, bép cai, va céc cAy twong tu), rau an qua (vi du ca chua,
hat tiéu, 6t, ca tim, bong cai xanh, va bau bi), khoai tiy, khoai lang, nho, bong, trai cay
(vi du tdo, Iyu va cam quit), qua ciy nho (dau, anh dao) va céc loai cdy chuyén canh

khac (vi du cai diu, huéng duong, 6 liu).

Thuat ngfr “phi néng nghiép” ding d chi cac ciy trdng khac, chang han nhu ciy
trdng trong vudn (vi du, cdy trong nha kinh, vuon vom hodc ciy canh khong trdng ngoai
d6ng), cac cAu trac nha ¢, ndng nghiép, thuong mai va cong nghiép, san co (vi du trai
c0O nhén tao, dé)ng cd, san gon, tham co, san thé thao, V.V.,), san phém gS, san phém bao
quan, quan ly ndng 1am nghiép va quan ly thuc vat, cac tmg dung trong y té cong cong
(nghia 1a con nguoi) va cac timg dung li€n quan dén stc khoée dong vat, tha y (vi du
dong vat nudi trong nha nhu thi cung, gia suc va gia cam, dong vat khong thun héa

nhu dong vat hoang da).

Cac tmg dung phi nong nghiép bao gdm viéc bao vé dong vat khoi sinh vt gdy hai
khong xuong song bang céch sit dung mot lwong hiru hiéu diét sinh vat gay hai (nghia
1 hitu hidu v& mit sinh hoc) mot lwong hop chit theo sang ché nay, thuong 1a dudi dang
ché phém duoc didu ché dé sir dung cho thi y, dung cho dong vat can duge bao vé. Nhu
duoc d cap trong phan mo ta va yéu cau bao ho, cac thuat ngir “diét ky sinh trung” va
“c6 tac dung diét ky sinh tring” chi nhimg tac dong c6 thé quan sat duoc dén loai ky
sinh tring khong xwong séng dé bao vé cho dong vat khoi loai ky sinh tring gdy hai

nay. Nhimg tac dung diét ky sinh trung thuong lién quan dén viéc giam bét su xuét hién
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hodc hoat déng cua ky sinh khong xuong sdng muyc tiéu. Nhitng tac dung nhu vay 1én
ky sinh tring bao gdm hoai tt, chét, phat trién 5m yéu, van dong han ché hodc kha ning
kém véi viéce ton tai trén hodc trong vat chu, lam cho dn uéng giam bot va e ché sinh
san. Nhirng tic dung nay 1én céc loai gdy hai ky sinh trung khong xuong sdng tao ra tic
dung kiém soat, phong trir (bao gdm ngin ngira, gidm bét hodc loai bd) su pha hoai

hodc bi nhiém bénh do ky sinh tring cua dong vat gay ra.

Céc hop chét duge dé cap trong mo ta séng ché nay c6 thé & dang tinh khiét hozc
duéi dang hdn hop ctia cac ddng phan c6 thé c6 khac nhau, ching han nhu ddng phan
1ap thé hodc ddng phan cAu tao. Céc chit ddng phan lap thé khac nhau bao gdm ddng
phén dbi quang, déng phan phi dbi quang (diastereome), dong phan khong d6i ximg
(chiral), ddng phan d6i ximg truc (atropisome), ddng phan bao gidc (conforme), dong
phén quay, ddng phan hd bién (tautome), ddng phan quang hoc, ddng phéan da hinh, va
d6ng phan hinh hoc. Bét ctr hdn hop mong muén ndo cua cac ddng phan nay déu nim
trong pham vi cac yéu cau bao ho clia sang ché nay. Nguoi c6 hidu biét trung binh trong
cung linh vyc k¥ thuat s& danh gia cao viéc mdot d6ng phan lap thé c6 thé c6 hoat tinh
manh hon va/hodc co thé biéu hién nhing tic dong c6 1¢i khi duoc lam giau lién quan
v6i (cac) ddng phan khéc hodc khi duge tich khéi (cdc) dong phan khic. Ngoai ra,
ngudi ¢ hiéu biét trung binh trong cuing linh vuc k¥ thuat d8u biét 1a cac quy trinh hogc
phuong phép hodc cong nghé dé tach, 1am giau, va/hodc diéu ché chon loc céc chit dong
phan ndi trén.

Y nghia ctia nhidu thust ngit dung trong ban mo ta sang ché sau ddy s& dugc minh

hoa.

Thuat ngit “alkyl”, dung riéng lé hodc trong cic hop chét nhu “alkylthio” hodc
“haloalkyl” hoic -N(alkyl) hoic alkylcacbonylalkyl hodc alkylsuphonylamino bao gbm
chudi thing hodc phan nhanh Ci dén Cas alkyl, t6t hon 1a C1 dén Cis alkyl, tot hon nira
1a C1 dén Cyp alkyl, t5t nhét 1a C1 dén Cs alkyl. Cac vi du khong gi¢i han vé alkyl gdm
metyl, etyl, propyl, 1-metyletyl, butyl, 1-metylpropyl, 2-metylpropyl, 1,1-dimetyletyl,
pentyl, 1-metylbutyl, 2-metylbutyl, 3-metylbutyl, 2,2-dimetylpropyl, 1-etylpropyl,
hexyl, 1,1-dimetylpropyl, 1,2-dimetylpropyl, 1-metylpentyl, 2-metylpentyl, 3-
metylpentyl, 4-metylpentyl, 1,1-dimetylbutyl, 1,2-dimetylbutyl, 1,3-dimetylbutyl, 2,2-

5/143



48523

dimetylbutyl, 2,3-dimetylbutyl, 3,3-dimetylbutyl, I-etylbutyl, 2-etylbutyl, 1,1,2-
trimetylpropyl, 1,2,2-trimetylpropyl, 1-etyl-1-metylpropyl va l-etyl-2-metylpropyl hodc
cac ddng phan khéc. Néu alkyl & cudi ctia nhém thé hdn hop, vi du nhu, trong
alkylxycloalkyl, phan ctia nhém thé hdn hop lic dau, vi du nhu xycloalkyl, ¢6 thé 1a
duoc thé don hodc kép giéng nhau hodc khac nhau va doc 14p béi alkyl. Diéu tuong tu
vay cling 4p dung cho cac nhom thé hdn hop trong céc gbc khac, vi du nhu alkenyl,
alkynyl, hydroxyl, halogen, cacbonyl, cacbonyloxy va chit twong tu, 14 & cubi.

N, 6

Thuét ngit “alkenyl”, dung riéng 1¢ hodc trong cdc cum tir bao g6m anken chudi
thing hodc phan nhanh Cs dén Ca4 alken, tot hon 12 C dn Cis alken, t5t hon nita 13 Cy
dén Co alken, tbt nhat 1a Ca dén Cs alken. Cac vi du khong gi6i han vé anken gém
ethenyl, 1-propenyl, 2-propenyl, 1-metylethenyl, 1-butenyl, 2-butenyl, 3-butenyl, 1-
metyl-1-propenyl, 2-metyl-l-propenyl, l-metyl-2 -propenyl, 2-metyl-2-propenyl, 1-
pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 1-metyl-1-butenyl, 2-metyl-1-butenyl, 3-
metyl-1-butenyl, 1-metyl-2-butenyl, 2-metyl-2-butenyl, 3-metyl-2-butenyl, l-metyl-3-
butenyl, 2-metyl-3-butenyl, 3-metyl-3-butenyl, 1,1-dimetyl-2-propenyl, 1,2-dimetyl-1-
propenyl, 1,2-dimetyl-2 -propenyl, 1-etyl-1-propenyl, l-etyl-2-propenyl, 1-hexenyl, 2-
hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl, 1-metyl-1-pentenyl, 2-metyl-1-pentenyl, 3-
metyl-1-pentenyl, 4-metyl-1-pentenyl, 1-metyl-2-pentenyl, 2-metyl-2-pentenyl, 3-
metyl-2-pentenyl, 4-metyl-2-pentenyl, 1-metyl-3-pentenyl, 2-metyl-3-pentenyl, 3-
metyl-3-pentenyl, 4-metyl-3-pentenyl, 1-metyl-4-pentenyl, 2-metyl-4-pentenyl, 3-
metyl-4-pentenyl, 4-metyl-4-pentenyl, 1,1-dimetyl-2-butenyl, 1,l-dimetyl-3-butenyl,
1,2-dimetyl-l-butenyl, 1,2-dimetyl-2-butenyl, 1,2-dimetyl-3-butenyl, 1,3-dimetyl-1-
butenyl, 1,3-dimetyl-2-butenyl, 1,3-dimetyl-3-butenyl, 2,2-dimetyl-3-butenyl, 2,3-
dimetyl-1-butenyl, 2,3-dimetyl-2-butenyl, 2,3-dimetyl-3-butenyl, 3,3-dimetyl-1-
butenyl, 3,3-dimetyl-2-butenyl, 1-etyl-1-butenyl, 1-etyl-2-butenyl, l-etyl-3-butenyl, 2-
etyl- 1-butenyl, 2-etyl-2-butenyl, 2-etyl-3-butenyl, 1,1,2-trimetyl-2-propenyl, 1-etyl-1-
metyl-2-propenyl, 1-etyl-2-metyl-l-propenyl va l-etyl-2-metyl-2-propenyl va va cac
d6ng phan khac. “Alkenyl” ciing gdm polyen chang han 1,2-propadienyl va 2,4-
hexadienyl. Dinh nghia nay cling 4p dung cho alkenyl 1a mot phén ctia nhém thé hdn
hop, vi du haloalkenyl va chét trong tur, trir khi dugc dinh nghia cu thé khac.
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Céc vi du khong gidi han vé alkyn gdm etynyl, 1-propynyl, 2-propynyl, 1-butynyl,
2-butynyl, 3-butynyl, 1-metyl-2-propynyl, l-pentynyl, 2-pentynyl, 3-pentynyl, 4-
pentynyl, l-metyl-2-butynyl, l-metyl-3-butynyl, 2-metyl-3-butynyl, 3-metyl-I-butynyl,
1,1-dimetyl-2-propynyl, 1-etyl -2-propynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl, 4-
hexynyl, 5-hexynyl, 1-metyl-2-pentynyl, 1-metyl-3-pentynyl, 1-metyl-4-pentynyl, 2-
metyl-3-pentynyl, 2-metyl-4-pentynyl, 3-metyl-l-pentynyl, 3-metyl-4-pentynyl, 4-
metyl-l-pentynyl, 4-metyl-2-pentynyl, 1,1-dimetyl-2-butynyl, 1,1-dimetyl-3-butynyl,
1,2-dimetyl-3-butynyl, 2,2-dimetyl-3-butynyl, 3,3-dimetyl-l-butynyl, l-etyl-2-butynyl,
l-etyl-3-butynyl, 2-etyl-3-butynyl va 1-etyl-l-metyl-2-propynyl va cac ddng phan khac.
Pinh nghfa ndy ciing 4p dung cho alkynyl nhu 12 mét phin ctia nhém thé hdn hop, vi
du haloalkynyl v.v., trir khi duoc dinh nghia cu thé khac. Thuat ngit “alkynyl” con c6
thé bao gdm céc nhom chirc nhidu lién két ba nhu 2,5-hexadiynyl.

Thuit ngit “xycloalkyl” nghia la alkyl dong dé tao thanh mot vong. Céc vi du khong
gidi han gdm xyclopropyl, xyclopentyl va xyclohexyl. Dinh nghia nay cting ap dung
cho xycloalkyl 1a mot phin ctia mot nhém thé hén hop, vi du xycloalkylalkyl v.v., trir
khi dugc dinh nghia cu thé khéc.

~, GG

Thuét ngit “xycloalkenyl” nghia la alkenyl dong d tao thanh mot vong bao gdm
cac nhém hydrocacbyl don vong, bdo hoa mot phan. C4c vi du khong giéi han gbm
xyclopropenyl, xyclopentenyl va xyclohexenyl. Dinh nghia nay ciing ap dung cho
xycloalkenyl 1a mét phan clia mot nhém thé hdn hop, vi du xycloalkenylalkyl v.v., trir
khi dwoc dinh nghia cu thé khac.

Thuét ngit “xycloalkynyl” nghia 1a alkynyl dong d tao thanh mot vong bao gém
cac nhom don vong, bdo hoa mot phan. Céc vi du khong gidi han gbm xyclopropynyl,
xyclopentynyl va xyclohexynyl. Pinh nghia nay cling 4p dung cho xycloalkynyl 1a mot
phan ctia mdt nhém thé hdn hop, vi du xycloalkynylalkyl v.v., trir khi dugc dinh nghia
cu thé khac.

Thuét ngit “xycloalkoxy”, “xycloalkenyloxy” va chét tuong tur dugc dinh nghia
twong ung. Cac vi du khéng gidi han vé xycloalkoxy bao gdm xyclopropyloxy,

xyclopentyloxy va xyclohexyloxy. Dinh nghia nay cfing ap dung cho xycloalkoxy la
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mot phan ctia mot nhém thé hdn hop, vi du xycloalkoxy alkyl v.v., trlr khi dugc dinh
nghia cu thé khéc.

Thuét ngit “halogen”, st dung riéng 1& hodc trong cum tir nhu “haloalkyl”, bao gém
flo, clo, brom hodc iot. Ngoai ra, khi dugc ding trong céc tir két hop nhu “haloalkyl”,
alkyl nay c6 thé dugc thay thé mot phan hodc hoan toan bang cic nguyén tr halogen
ma c6 thé gibng hoic khic nhau. Céc vi du khong gii han vé “haloalkyl” bao gém
clometyl, bromometyl, diclometyl, triclometyl, flometyl, diflometyl, triflometyl,
cloflometyl, dicloflometyl, clodiflometyl, 1-cloetyl, 1-bromoetyl, 1-floetyl, 2-floetyl,
2,2-difloetyl, 2,2,2-trifloetyl, 2-clo-2-floetyl, 2-clo-2,2-difloetyl, 2,2-diclo-2-floetyl,
2,2 2-tricloetyl, pentafloetyl, 1,1-diclo-2,2,2-trifloetyl, va 1,1,1-trifloprop-2-yl. Dinh
nghia nay ciing 4p dung cho haloalkyl 1a mot phin ctia mot nhém thé hén hop, vi du
haloalkylaminoalkyl v.v., trir khi dugc dinh nghia cu thé khac.

Céc thuat ngit “haloalkenyl”, “haloalkynyl” duoc dinh nghia twong tu trr khi, thay

vi cdc nhom alkyl, cac nhom alkenyl va alkynyl c6 mat nhu mot phan ctia nhém thé.

Thuét ngtr “haloalkoxy” nghia 13 cdc nhém alkoxy mach thang hozc mach nhanh
trong d6 mot vai hodc tit ci cac nguyén tit hydro trong cdc nhém nay co thé dugc thay
thé boi cac nguyén tir halogen nhu néu trén. Cac vi du khong giéi han vé haloalkoxy
bao gdbm clometoxy, bromometoxy, diclometoxy, triclometoxy, flometoxy,
diflometoxy, triflometoxy, cloflometoxy, dicloflometoxy, clodiflometoxy, 1-cloetoxy,
1-bromoetoxy, 1-floetoxy, 2-floetoxy, 2,2-difloetoxy, 2,2,2-trifloetoxy, 2-clo-2-
floetoxy, 2-clo-2,2-difloetoxy, 2,2-diclo-2-floetoxy, 2,2,2-tricloetoxy, pentafloetoxy va
1L 1-trifloprop-2-oxy. Dinh nghia nay cfing 4p dung cho haloalkoxy la mét phén ctia mot
nhém thé hdn hop, vi du haloalkoxyalkyl v.v., trix khi dugc dinh nghia cu thé khac.

Thuit ngit “haloalkylthio” nghia la cdc nhom alkylthio mach thing hodc mach
nhénh trong d6 mot vai hodc tit c cic nguyén tit hydro trong cac nhém nay c6 thé duoc
thay thé béi cdc nguyén tir halogen nhu néu & trén. Cac vi du khong gidi han vé
haloalkylthio bao gdm clometylthio, bromometylthio, diclometylthio, triclometylthio,
flometylthio, diflometylthio, triflometylthio, cloflometylthio, dicloflometylthio,
clodiflometylthio, 1-cloetylthio, 1-bromoetylthio, 1- floetylthio, 2-floetylthio, 2,2-
difloetylthio, 2,2,2-trifloetylthio, 2-clo-2- floetylthio, 2-clo-2,2-difloetylthio, 2,2-diclo-
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2-floetylthio, 2,2,2-tricloetylthio, pentafloetylthio va 1L Il-trifloprop-2-ylthio. Pinh
nghia nay cling 4p dung cho haloalkylthio 1& mot phin ctia nhém thé hdn hop, vi du
haloalkylthioalkyl v.v., trir khi dugc dinh nghia cy thé khac.

Céc vi du khéng giéi han vé “haloalkylsulfinyl” gébm CF3S(0), CCLS(0),
CF3CH2S(0) va CF3CF2S(0). Céac vi dy khong gi6i han vé “haloalkylsulfonyl” gém
CF3S(0)2, CClI3S(0)2, CF3CH2S(0)2 va CEF3CF25(0)».

Thuét ngit “hydroxy” nghia 14 —OH, amino nghia 1a -NRR, trong d6 R ¢6 thé 1a H
hodc bit c nhom thé kha di nao chéng han nhu alkyl. Cacbonyl nghia 1a -C(=O)- ,
cacbonyloxy nghia 1a -OC(=0)-, sulfinyl nghia 1a SO, sulfonyl nghia la S(O)s.

Thuat ngit “alkoxy” dung mét minh hodc trong cdc cum tir bao gdm C; d&én Ca
alkoxy, tét hon 1a C; dén Cis alkoxy, tot hon nita 1a C; dén Cioalkoxy, tot nhat 1a Ci dén
Cgalkoxy. Cac vi du vé alkoxy gdm metoxy, etoxy, propoxy, 1-metyletoxy, butoxy, 1-
metylpropoxy, 2-metylpropoxy, 1,1-dimetyletoxy, pentoxy, l-metylbutoxy, 2-
metylbutoxy, 3-metylbutoxy, 2,2-dimetylpropoxy, 1-etylpropoxy, hexoxy, 1.1-
dimetylpropoxy,  1,2-dimetylpropoxy, l-metylpentoxy, 2-metylpentoxy,  3-
metylpentoxy, 4-metylpentoxy, 1,1-dimetylbutoxy, 1,2-dimetylbutoxy, 1,3-
dimetylbutoxy, 2,2-dimetylbutoxy, 2,3-dimetylbutoxy, 3,3-dimetylbutoxy, 1-
etylbutoxy, 2-etylbutoxy, 1,1,2-trimetylpropoxy, 1,2,2-trimetylpropoxy, 1-etyl-1-
metylpropoxy va l-etyl-2-metylpropoxy va cac d6ng phan khac. Dinh nghia nay cling
ap dung cho alkoxy la mot phén clia nhém thé hdn hop, vi du haloalkoxy,
alkynylalkoxy, v.v., trir khi duoc dinh nghia cu thé khac.

Thuat ngit “alkoxyalkyl” biéu thi viéc alkoxy dugc thé alkyl. Céc vi du khong gi6i
han vé& “alkoxyalkyl” gébm CH;OCH,, CH;OCH.CHa, CH:;CH,OCH,
CH;CH,CH>CH,OCH; va CH3;CH2OCH,CHa.

Thuét ngit “alkoxyalkoxy” bidu thi viéc alkoxy thé alkoxy.

Thuét ngtt “alkylthio” bao gbm cac alkylthio nhém chic mach thang hoic mach
nhanh nhu metylthio, etylthio, propylthio, 1-metyletylthio, butylthio, 1-
metylpropylthio, 2-metylpropylthio, 1,1-dimetyletylthio, pentylthio, 1-metylbutylthio,
2-metylbutylthio, 3-metylbutylthio, 2,2-dimetylpropylthio, 1-etylpropylthio, hexylthio,
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1,1-dimetylpropylthio, 1,2-dimetylpropylthio, 1-metylpentylthio, 2-metylpentylthio, 3-
metylpentylthio, 4-metylpentylthio, 1,1-dimetylbutylthio, 1,2-dimetylbutylthio, 1,3-
dimetylbutylthio, 2,2-dimetylbutylthio, 2,3-dimetylbutylthio, 3,3-dimetylbutylthio, 1-
etylbutylthio, 2-etylbutylthio, 1,1,2-trimetylpropylthio, 1,2,2-trimetylpropylthio, 1-
etyl-1-metylpropylthio va l-etyl-2-metylpropylthio va cac d6ng phan khac.

Haloxycloalkyl, haloxycloalkenyl, alkylxycloalkyl, xycloalkylalkyl,
xycloalkoxyalkyl,  alkylsulfinylalkyl,  alkylsulfonylalkyl,  haloalkylcacbonyl,
xycloalkylcacbonyl, haloalkoxylalkyl, va chét twong tu, duge dinh nghia twong tu véi

cac vi du ¢ trén.

Thuét nglt “alkylthioalkyl” biéu thi viéc alkylthio thay thé alkyl. C4c vi du khong
gi6i han v& “alkylthioalkyl” bao gém -CH.SCH:, -CH2SCH>CHa, CH3CH2SCHy,
CH3CH>CH,CH,SCH, va CH;CHaSCH2CHa . “Alkylthioalkoxy” biéu thi viéc alkylthio
thay thé alkoxy. Thuit ngit “xycloalkylalkylamino” bidu thi viéc xycloalkyl thay thé
alkyl amino.

Thuit nglt “alkoxyalkoxyalkyl”, “alkylaminoalkyl”, “dialkylaminoalkyl”,
“xycloalkylaminoalkyl”, “xycloalkylaminocacbonyl” va chit trong tu, duoc dinh nghia
twong tu v6i “alkylthioalkyl” hodc “xycloalkylalkylamino™.

Thuét ngit “alkoxycacbonyl” 1a mdt nhém alkoxy duoc lién két véi mach chinh
qua nhém cacbonyl (-CO-). Binh nghia nay cling 4p dung cho alkoxycacbonyl la mdt
phan ctia nhém thé hdn hop, vi du xycloalkylalkoxycacbonyl va chét twong tu, trir khi
dugc dinh nghia cu thé khac.

Thuét ngt “alkoxycacbonylalkylamino™ bidu thi viéc alkoxy cacbonyl thay thé
alkyl amino. “Alkylcacbonylalkylamino” bidu thi viéc alkyl cacbonyl thay thé alkyl
amino. Céc thuit ngit alkylthioalkoxycacbonyl, xycloalkylalkylaminoalkyl va chét
tueong tu duge dinh nghia tuong tu.

Céc vi du khong gii han vé “alkylsulfinyl” bao g6m metylsulphinyl, etylsulphinyl,
propylsulphinyl, 1-metyletylsulphinyl, butylsulphinyl, 1-metylpropylsulphinyl, 2-
metylpropylsulphinyl, 1,1-dimetyletylsulphinyl, pentylsulphinyl, 1-
metylbutylsulphinyl, 2-metylbutylsulphinyl, 3-metylbutylsulphinyl, 2,2-
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dimetylpropylsulphinyl, 1-etylpropylsulphinyl, hexylsulphinyl, 1,1-
dimetylpropylsulphinyl, ~1,2-dimetylpropylsulphinyl, 1-metylpentylsulphinyl, = 2-
metylpentylsulphinyl, ~ 3-metylpentylsulphinyl, ~ 4-metylpentylsulphinyl,  1,1-
dimetylbutylsulphinyl, 1,2-dimetylbutylsulphinyl, 1,3-dimetylbutylsulphinyl, 2,2-
dimetylbutylsulphinyl, ~2,3-dimetylbutylsulphinyl, = 3,3-dimetylbutylsulphinyl, 1-
etylbutylsulphinyl,  2-etylbutylsulphinyl,  1,1,2-trimetylpropylsulphinyl, ~ 1,2,2-
trimetylpropylsulphinyl, 1-etyl-1-metylpropylsulphinyl va 1-etyl-2-
metylpropylsulphinyl va cac ddng phan khic. Thut ngit “arylsulfinyl” bao gbm Ar-
S(0), trong d6 Ar cé thé 14 vong cacbon hodc di vong bét ky. Pinh nghia nay cling ap
dung cho alkylsulphinyl 1& mét phin clia mdt nhém thé hdn hop, vi du nhu
haloalkylsulphinyl v.v., trir khi dugc dinh nghia cu thé khac.

Cac vi du khong giéi han vé “alkylsulfonyl” bao gébm metylsulphonyl,
etylsulphonyl,  propylsulphonyl,  1-metyletylsulphonyl,  butylsulphonyl,  1-

metylpropylsulphonyl, 2-metylpropylsulphonyl, 1,1-dimetyletylsulphonyl,
pentylsulphonyl, 1-metylbutylsulphonyl, 2-metylbutylsulphonyl, 3-
metylbutylsulphonyl, 2,2-dimetylpropylsulphonyl, 1-etylpropylsulphonyl,

hexylsulphonyl,  1,1-dimetylpropylsulphonyl,  1,2-dimetylpropylsulphonyl,  1-
metylpentylsulphonyl, ~ 2-metylpentylsulphonyl, ~ 3-metylpentylsulphonyl,  4-
metylpentylsulphonyl, 1,1-dimetylbutylsulphonyl, 1,2-dimetylbutylsulphonyl, 13-
dimetylbutylsulphonyl, 2,2-dimetylbutylsulphonyl, 2,3-dimetylbutylsulphonyl, 3,3-
dimetylbutylsulphonyl, 1-etylbutylsulphonyl, 2-etylbutylsulphonyl, 1,1,2-
trimetylpropylsulphonyl, 1,2,2-trimetylpropylsulphonyl, 1-etyl-1-
metylpropylsulphonyl va l-etyl-2-metylpropylsulphonyl va cac d6ng phan khac. Thuat
ngf “arylsulfonyl” bao gdm Ar-S(O)y, trong d6 Ar c6 thé 14 vong cacbon hodc di vong
bét k. Dinh nghfa ndy ciing &p dung cho alkylsulphonyl 12 mdt phan ctia mot nhom thé
hdn hop, vi du alkylsulphonylalkyl v.v., trir khi duge dinh nghia cu thé khac.

“Alkylamino”, “dialkylamino”, va chét trong tu, dugc dinh nghia tuong tw véi cac
vi du trén day.

Thuft ngit “vong cacbon” bao gom “hé vong cacboxyclic thom” va “hé vong

cacboxyclic khong thom” hodc cac hop chét da vong hoic vong kép (vong xo4n, lién
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hop, béc cau, khong két hop) trong d6 vong c6 thé 1a thom ho#c khong thom (trong d6
thom nghia la quy tic Huckel dugc thoa man va khong thom nghia la quy tac Huckel

khéng duoc thdéa mén).

Thuét ngtt “di vong” bao gbm “hé di vong thom hodc hé di vong” va “hé di vong
khong thom” hodc cac hop chét vong da vong hodc hai vong (x0dn, ngung tu, c6 bac
ciu, khong ngung tu) trong d6 vong c6 thé thom hodc khong thom, trong d6 vong di
vong chura it nhét mét di nguyén tir duge chon tir N, O, S(O)o-2, va hodc canh vong C
ctia di vong c6 thé duge thay thé bang C(=0), C(=S), C(=CR*R*) va C=NR*, * bicu

thi cac sO nguyén.

Thuat ngit “di vong khong thom" nghia 1a di vong c6 tir 3 dén 15 canh, tot hon 1a
3 dén 12 canh, bdo hoa hoic bdo hoa mot phé‘m chtra mot dén bén di nguyén tit tir nhém
oxy, nito va lwu huynh: cac di vong don, kép hodc ba ma chira, ngoai cac canh vong
cacbon, tr mot &én ba nguyén tir nito va/hodc mdt nguyén tir oxy hodc Iuu huynh hoac
mot hodc hai nguyén tir oxy va/hodc luu huynh; néu vong chira hon mét nguyén tit oxy,
ching khong lién ké truc tiép; vi du khong gi6i han oxetanyl, oxiranyl, aziridinyl, 2-
tetrahydrofuranyl, 3-tetrahydrofuranyl, 2-tetrahydrothienyl, 3-tetrahydrothienyl, 1-
pyrrolidinyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 3-isoxazolidinyl, 4-isoxazolidinyl, 5-
isoxazolidinyl, ~ 3-isothiazolidinyl, = 4-isothiazolidinyl,  5-isothiazolidinyl,  1-
pyrazolidinyl, 3-pyrazolidinyl, 4-pyrazolidinyl, 5-pyrazolidinyl, 2-oxazolidinyl, 4-
oxazolidinyl, 5-oxazolidinyl, 2-thiazolidinyl, 4-thiazolidinyl, 5-thiazolidinyl, 1-
imidazolidinyl, 2-imidazolidinyl, 4-imidazolidinyl, 1,2,4-oxadiazolidin-3-yl, 1,2,4-
oxadiazolidin-5-yl, 1,2,4-thiadiazolidin-3-yl, 1,2,4-thiadiazolidin-5-yl, 1,2,4-triazolidin-
1-yl, 12,4-triazolidin-3-yl, 1,3,4-oxadiazolidin-2-yl, 1,3,4-thiadiazolidin-2-yl, 1,3,4-
triazolidin-1-yl, 1,3,4-triazolidin-2-yl, 2,3-dihydrofur-2-yl, 2,3-dihydrofur-3-yl, 2,4-
dihydrofur-2-yl, 2,4-dihydrofur-3-yl, 2,3-dihydrothien-2-yl, 2,3-dihydrothien-3-yl, 2,4-
dihydrothien-2-yl, 2,4-dihydrothien-3-yl, pyrrolinyl, 2-pyrrolin-2-yl, 2-pyrrolin-3-yl, 3-
pyrrolin-2-yl, 3-pyrrolin-3-yl, 2-isoxazolin-3-yl, 3-isoxazolin-3-yl, 4-isoxazolin-3-yl,
2-isoxazolin-4-yl, 3-isoxazolin-4-yl, 4-isoxazolin-4-yl, 2-isoxazolin-5-yl, 3-isoxazolin-
5-yl, 4-isoxazolin-5-yl, 2-isothiazolin-3-yl, 3-isothiazolin-3-yl, 4-isothiazolin-3-yl, 2-
isothiazolin-4-yl, 3-isothiazolin-4-yl, 4-isothiazolin-4-yl, 2-isothiazolin-5-yl, 3-
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isothiazolin-5-yl, 4-isothiazolin-5-yl, 2,3-dihydropyrazol-l-yl, 2,3-dihydropyrazol-2-yl,
2,3-dihydropyrazol-3-yl, 2,3-dihydropyrazol-4-yl, 2,3-dihydropyrazol-5-yl, 3,4-
dihydropyrazol-l-yl,  3,4-dihydropyrazol-3-yl,  3,4-dihydropyrazol-4-yl,  3,4-
dihydropyrazol-5-yl,  4,5-dihydropyrazol-l-yl, ~ 4,5-dihydropyrazol-3-yl,  4,5-
dihydropyrazol-4-yl,  4,5-dihydropyrazol-5-yl, 2,3-dihydrooxazol-2-yl, 2,3-
dihydrooxazol-3-yl, 2,3-dihydrooxazol-4-yl, 2,3-dihydrooxazol-5-yl, 3.,4-
dihydrooxazol-2-yl, 3,4-dihydrooxazol-3-yl, 3,4-dihydrooxazol-4-yl, 3,4-
dihydrooxazol-5-yl, 3,4-dihydrooxazol-2-yl, 3,4-dihydrooxazol-3-yl, 3,4-
dihydrooxazol-4-yl, piperidinyl, 2-piperidinyl, 3-piperidinyl, 4-piperidinyl, pyrazynyl,
morpholinyl, thiomorphlinyl, 1,3-dioxan-5-yl, 2-tetrahydropyranyl, 4-
tetrahydropyranyl, 2-tetrahydrothienyl, 3-hexahydropyridazinyl, 4-
hexahydropyridazinyl, ~ 2-hexahydropyrimidinyl, ~ 4-hexahydropyrimidinyl,  5-
hexahydropyrimidinyl, 2-piperazinyl, 1,3,5-hexahydrotriazin-2-yl, 1,2,4-
hexahydrotriazin-3-yl, xycloserin, 2,3,4,5-tetrahydro[ 1H]azepin-1- hodc -2- hodc -3-
hodc -4- hodc -5- hodc -6- hodc -7- yl, 3,4,5,6-tetra-hydro[2H]azepin-2- hoac -3- hoéac
-4- hodc -5- hoidc -6- hodc-7-yl, 2,3,4,7-tetrahydro[ 1H]azepin-1- hodc -2-hodc -3- hoiac
-4-hoic -5- hodc -6- hodc-7-y1, 2,3,6,7-tetrahydro[ 1 H]azepin-1- hogc -2- hodc -3- hodc
-4- hoic -5- hodc -6- hodc -7- yl, hexahydroazepin-1- hodc -2- hogc -3- hodc -4- yl,
tetra- hodc hexahydrooxepinyl ching han nhu 2,3,4,5-tetrahydro[1 H]oxepin-2- hodc -
3- hoafic -4-hodc -5- hodc -6- hoéc -7-yl, 2,3,4,7-tetrahydrb[1H]0xepin—2- hoac -3- hoajc
-4- hodc -5- hodc -6- hoic -7- yl, 2,3,6,7-tetrahydro[ 1H]oxepin-2- hodc -3- hodc -4-
hodc -3- hoic -6- hodc -7- yl, hexahydroazepin-1- hodc -2- hogc -3- hodc -4- yl, tetra-
hoic hexahydro-1,3-diazepinyl, tetra- hodc hexahydro-1,4-diazepinyl, tetra- hodc
hexahydro-1,3-oxazepinyl, tetra- hodc hexahydro-1,4-oxazepinyl, tetra- hodc
hexahydro-1,3-dioxepinyl, tetra- hodc hexahydro-1,4-dioxepinyl. Dinh nghia nay cling
4p dung cho heteroxyclyl 1 mot phin ctia nhém thé hdn hop, vi du heteroxyclylalkyl
v.v., trlt khi dugc dinh nghia cu thé khéc.

Thuét ngit “di vong” hodc “di vong thom” c¢6 nghia la h¢ vong don vong ¢6 5 hodc
6 canh, khong no hoan toan chira tir mot dén bén di nguyén tir tir nhém oxy, nito va luu
huynh; néu vong chira nhiéu hon mot nguyén tir oxy, ching khong truc tiép lién k&; di

vong thom 5 canh chira mot dén bdn nguyén tir nito hodc mot dén ba nguyén tir nito va
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mot nguyén tir lwu huynh hodc oxy; Cac nhom di vong 5 canh, ngoai cac nguyen tir
cacbon, c6 thé chura tir mot dén bdn nguyén tir nito hodc tir mot dén ba nguyén tr nito
va mot nguyén tir luu huynh hodc oxy lam canh cta vong, vi du khong giéi han furyl,
thienyl, pyrrolyl, isoxazolyl, isothiazolyl, pyrazolyl, oxazolyl, thiazolyl, imidazolyl,
1,2,4-oxadiazolyl, 1,2,4-thiadiazolyl, 1,2,4-triazolyl, 1,3,4-oxadiazolyl, 1,3,4-thiadiazolyl,
1,3.,4-triazolyl, tetrazolyl; di vong thom 5 canh lién két nito ¢6 chira mot dén bén nguyén
tir nito, hodc di vong 5 canh lién két nito ¢6 chira tir mot dén ba nguyén tir nito: cac
nhém di vong 5 canh, ngoai cac nguyén tir cacbon, ¢6 thé chira tir mot dén bdn nguyén
tit nito hodc tir mot dén ba nguyén tir nito lam canh cua vong va trong d6 hai canh ctia
vong cacbon lidn k& hosic mot nguyén tir nito va mt canh clia vong cacbon lién k& c6
thé duoc béc cau boi nhém buta-1, 3-dien-1, 4-diyl trong d6 mdt hodc hai cac nguyén tir
cacbon c6 thé duoc thé bing nguyén tir nito, trong d6 cac vong nay duge gin vao mach
chinh théng qua mot trong cac canh clia vong nito, vi du khong gidi han 1-pyrrolyl, 1-
pyrazolyl, 1,2,4-triazol-1-yl, 1 -imidazolyl, 1,2,3-triazol-1-yl va 1,3,4-triazol-1l-yl.

Di vong 6 canh ma c6 thé chira tir mot &én bdn nguyén tir nito: cc nhém di vong

6 canh ma ngoai cac nguyén tir cacbon, ¢6 thé chua, tuong tmg, tir mot dén ba va tir mot
dén bdn nguyén tir nito 1am céc canh cta vong, vi du khéng gidi han 2-pyridinyl, 3-
pyridinyl, 4-pyridinyl, 3-pyridazinyl, 4-pyridazinyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-
pyrimidinyl, 2-pyrazinyl, 1,3,5-triazin-2-yl, 1,2,4-triazin-3-yl va 1,2,4,5-tetrazin-3-yl; di
vong lién hgp benzo 5 canh heteroaryl chira mot dén ba nguyén tir nito hodc mot nguyén
tl nito va mot nguyén tr oxy hodc luu huynh: vi du (nhung khong giéi han &) indol-1-
yl, indol-2-yl, indol-3-yl, indol-4-yl, indol-5-yl, indol-6-yl, indol-7-yl, benzimidazol-1-
yl, benzimidazol-2-yl, benzimidazol-4-yl, benzimidazol-5-yl, indazol-l-yl, indazol-3-
yl, indazol-4-yl, indazol-5-yl, indazol-6-yl, indazol-7-yl, indazol-2-yl, 1-benzofuran-2-
yl, l-benzofuran-3-yl, l-benzofuran-4-yl, l-benzofuran-5-yl, 1-benzofuran- 6-yl, I-
benzofuran-7-yl, I-benzothiophen-2-yl, -benzothiophen-3-yl, 1-benzothiophen-4-yl, 1-
benzothiophen-5-yl, I-benzothiophen-6-yl, 1-benzothiophen-7-yl, 1,3-benzothiazol-2-yl,
1,3- benzothiazol-4-yl, 1,3-benzothiazol-53-yl, 1,3-benzothiazol-6-yl, 1,3-benzothiazol-7-
yl, 1,3-benzoxazol-2-yl, 1,3-benzoxazol-4-yl, 1,3-benzoxazol-5-yl, 1,3-benzoxazol-6-yl
va 1,3-benzoxazol-7-yl; di vong ngung tu benzo 6 canh heteroaryl chira mot dén ba

nguyén tir nito: vi du khong giéi han quinolin-2-yl, quinolin-3-yl, quinolin-4-yl,
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quinolin-5-yl, quinolin-6-yl, quinolin-7-yl, quinolin-8-yl, isoquinolin-I-yl, isoquinolin-
3-yl, isoquinolin-4-yl, isoquinolin-5-yl, isoquinolin-6-yl, isoquinolin-7-yl  va

isoquinolin-8-yl.

Thuét ngit “trialkylsilyl” bao gdm 3 gdc alkyl mach nhénh va/hodc mach thing
duoc gin véi va lién két qua mot nguyén i silic nhu trimetylsilyl, trietylsilyl va t-butyl-
dimetylsilyl. “Halotrialkylsilyl” bidu thi it nhét mot trong ba gc alkyl dugc thé mot
phan hogc hoan toan bang céc nguyén tir halogen ma c6 thé gidng hodc khéc nhau.
Thut ngit “alkoxytrialkylsilyl” biéu thi it nhit mot trong ba gde alkyl dugc thay thé
bing mdt hodc nhiéu géc alkoxy ma cé thé giéng hodc khic nhau. Thudt ngit

“trialkylsilyloxy” biéu thi mét trialkylsilyl nhém chtrc duoc gén lién qua oxy.

Cic vi du khong giéi han vé “alkylcacbonyl” bao gébm C(=0)CHs,
C(=0)CH.CH,CH3 va C(=O)CH(CH3).. Ciac vi du Kkhong giéi han cua
“alkoxycacbonyl” gdm CH30C(=0), CH;CH,0C(=0), CH;CH.CH.0C(=0),
(CH3),CHOC(=0) va cac ddng phan butoxy —hodc pentoxycacbonyl khdc nhau. Céc vi
du khong gi6i han v& “alkylaminocacbonyl” bao gdm CH;NHC(=O),
CH;CHoNHC(=0), CH3CH,CH2NHC(=0), (CH3):CHNHC(=O) va cac ddng phan
butylamino —hodc pentylaminocacbonyl khac nhau. Cc vi du khong gi6i han vé
“dialkylaminocacbonyl”  bao gébm  (CH;3):NC(=0), (CH3CH2)2NC(=0),
CH3;CHa(CH;3)NC(=0), CH3CH,CH2(CH3)NC(=0) va (CHs): CHN(CH3)C(=0). Cac vi
du khong gi6i han vé “alkoxyalkylcacbonyl” bao gobm CH3OCH,C(=0),
CH;0CH,CH2C(=0), CH3;CHOCH2C(=0), CH;CH.CH:CH20CH2C(=0)  va
CH3CH,0OCHCH,C(=0). Céc vi du khéng gi6i han vé “alkylthioalkylcachbonyl” gém

CH3SCH,C(=0), CH3SCH,CH2C(=0), CH3;CH2SCHLC(=0),
CH;CHCH,CH2SCH2C(=0) va CH3;CH,SCH2CH2C(=0). Thuat nglt
haloalkylsufonylaminocacbonyl, alkylsulfonylaminocacbonyl,

alkylthioalkoxycacbonyl, alkoxycacbonylalkyl amino va chét twong tu dugc dinh nghia
trong tur.

Céc vi du khong giéi han vé “alkylaminoalkylcacbonyl” gom CH;NHCH,C(=0),
CH;NHCH,CH,C(=0), CH3CH,NHCH2C(=0), CH3;CHCH,CHoNHCH2C(=O) va
CH3;CH2NHCH2CH2C(=0). .
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Thuét ngit “amit” nghia 1a A-R'C=ONR"-B, trong d6 R' va R" cho biét cac nhom
thé va A va B cho biét nhém bét ky.

Cum tir “thioamit” nghia la A-R'C=SNR"-B, trong d6 R' va R" cho biét cic nhém
thé va A va B cho biét nhém bét ky.

Téng s nguyén tit cacbon trong mét nhom thé duge bidu thi bsi tien t6 “Ci-Cy”
trong d6 i va j 1a céc sb tir 1 dn 21. Vi dy, C1-C; alkylsulfonyl biéu thi metylsulfonyl
qua propylsulfonyl; C, alkoxyalkyl biéu thi CH;OCH>; C; alkoxyalkyl biéu thi, vi du,
CH3;CH(OCH3), CH;OCH2CH; hodc CH;CHOCHy; va Cy4 alkoxyalkyl biéu thi nhiéu
ddng phan khéc nhau ctia mdt nhom alkyl duge thay thé bang mot nhém alkoxy chia
tbng cong bdn nguyén tir cacbon, vi du bao gdbm CH3;CH2CH2OCH; va
CH3;CH,OCH,CHa. Trong céc vién dan néu trén, khi hop chit c6 Cong thie (I) bao gdm
mdt hoic nhidu vong di vong, tat ca cic nhém thé dugc gin véi cac vong ndy qua mot

cacbon hoc nito ¢6 sdn bit ky bang cach thay thé mot hydro cho cacbon hodc nito nay.

Khi hop chét duge thé bing mot nhém thé mang mét ky tur chi s phu cho biét s6
nhém thé nay c6 thé 16n hon 1, cdc nhém thé nay (khi ching 16n hon 1) doc 1ap duoe
chon tir nhoém cac nhom thé nhu d& dugc dinh nghia. Hon nita, khi ky tur chi sb phu m
trong (R)m cho biét mot s6 nguyén trong pham vi tir 0 dén 4 ching han thi s6 nhém thé

¢6 thé duoc chon tir cc sb nguyén trong khoang tir 0 dén 4.

Khi mot nhém chira nhém thé ma c6 thé 1a hydro, thi khi nhém thé nay dugc lay

lam hydro, ngudi ta nhén thay rang nhém thé nay dang khong duoc thé.

Céc phuong an thuc hién sang ché dugc @ cap & day va nhiéu tinh ning va chi tiét
wu viét khac ctia chung duge giai thich véi tham khao dén nhitng phuong 4n khong gidi
han trong phin mo ta sang ché ndy. Céc phén trinh bay vé c4c thanh phén duoc biét dén
nhidu va céc k¥ thuat xtt 1y bi bd qua dé khong lam anh huéng khong can thiét nhimg
phuong 4n dugc d8 cap & day. Nhitng vi du dung & day nhim muc dich chi dé tao thuan
loi dé hiu nhimg cach theo d6 cac phuong an d& cap & day co thé duge thuc hién va dé
hd trg thém cho ngudi c6 hidu biét trung binh trong ctng linh vuc k¥ thudt thuc hién
nhitng phuong 4n duge d& cap & day. Theo d6, cac vi du nén duoc hiéu 1a khong 1am

han ché pham vi cia cac phuong 4n thuc hién duoc dé cap ¢ day.
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Viéc md ta cac phuong 4n cu thé s& bdc 16 hoan toan ban chét néi chung ctia cac
phuong 4n dé cap & day duoc ngudi ¢6 hiéu biét trung binh trong cting linh vuc k¥ thuat
c6 thé, bing cach 4p dung kién thirc thong thuong, dé dang stra ddi vavhodc chuyén dbi
cho nhiéu tmg dung khic nhau nhitng biéu hién cu thé d6 ma khong xa roi khai niém
chung, va vi vdy, su chuyén ddi va stra ddi d@6 nham muc dich ¢é hiéu r trong pham vi
y nghia va nhitng gi twong duong ctia nhitng phuong 4n kém theo. Phai hiéu ring cac
cum tir hodc thuit ngit duge dung & day la cho muc dich trinh bay mo6 ta sang ché chir
khong 1am gidi han pham vi sang ché. Vi viy, trong khi nhiing trinh bay & ddy céc
phuong an uu tién, ngudi c6 hiéu biét trung binh trong ciing linh vuc s& nhan ra ring
nhitng phuong 4n d6 c6 thé dwoc thuc hién véi sy stra ddi trong pham vi ban chat k¥

thuét va pham vi cta cac phuong an nhu dd duoc trinh bay ¢ day.

Moi ndi dung trinh bay trong céc céc tai li¢u, hanh dong, vat chét, thiét bi, bai viét
va loai tuong tu ma da duge bao gdm theo cach nay 14 chi cho muyc dich cung cp vé
tinh trang k¥ thudt d4 biét cho mo ta séng ché nay. N6 khong nén dugc hiéu rang bt cir
va toan bd cac ndi dung nay tao thanh mot phﬁn cta tinh trang k¥ thuat da biét hoac
kién thirc chung phé bién trong linh vuc k¥ thudt lién quan dén viéc boc 10 nhu da tung

tdn tai truée ngdy wu tién cia don ding ky sang ché nay.

Céc gid tri sO duge néu trong phan mo ta sang ché va md ta sang ché/yéu ciu bao
ho c6 thé tao thanh phéan thi€t yéu clia sdng ché nay, bat cir su sai léch nao khoi cac gia
tri s0 d6 van nidm trong pham vi cta sang ché nay néu sy sai léch d6 tuan theo cing

nguyén tdc khoa hoc ctia sang ché nhur da duoc bdc 10 trong mo ta sang ché nay.

Hop chét theo sang ché nay c6 thé, néu thich hop, dugc thé hién nhu c4c hdn hop
cta nhidu dang ddng phan kha di khéc nhau, cu thé 1a cia dong phén 1ap thé. Ca hai
ddng phan E va Z, ddng phan threo va erythro, va cac ddng phan quang hoc, v néu phu
hop clia ca cic ddng phan hd bién (tautome). Ca hai ddng phan E va Z, va ca cac dong
phén threo va erythro, va ddng phan quang hoc, bat ctr hdn hop mong mudn nao ctia
céc ddng phan nay va cic dang déng phan hd bién (tautome) kha di déu dugc boc 16 va
yéu cau bao ho. Thuit ngit “sinh vat gdy hai” cho muc dich cia sing ché nay bao gdm
nhung khéng giéi han & nAm, tao stramenopile (oomycetes), vi khuan, giun tron, bo ve,

bo chét, con trung va dong vat gam nhéim.
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Thuét ngfr “cdy trong” duogc hidu & day 1a tit ca cay trdng va quan thé ciy, ching
han nhu cdy dai hodc cay trbng mong muén hodc khéng mong mudn (bao gbm ca ciy
trdng xuét hién tu nhién). Cay trdng c6 thé 14 cdy ma c6 thé c6 duge bang cach trong
truyén théng va cac phuong phap t6i ru héa hoic béng céc phuwong phap k¥ thuit cdng
nghé sinh hoc va di truyén hodc két hop cac phuong phap nay, bao gbm cay bién dbi
gen va bao gdm gidng cay c6 thé bao vé va khong thé bao vé theo quyén ctia ngudi
trdng cAy.

~, CC

Theo muc dich cta sang ché nay, thuat ngit “cay trong” bao gdm sinh vat séng ctia
loai dugc minh hoa béng cdy, bui cay, thdo mdc, cd, duong xi, sOi, thuong moc tai mot
dia diém, hip thu nudc va doi hoi cac chit qua ré, va tng hop chat dinh dudng trong 14

bang quang hop.

Céc vi du vé “céy trong” cho muc dich clia séng ché nay bao gdm cdy trong néng
nghiép nhu lGa mi, lta mi den, lta mach, la lai, yén mach hodc lta gao; ct cai, ct cai
duomg hodc ct cai dudng cho chin nuéi; tréi cdy va cdy an trai, nhu tdo, qua hach hodc
qua mém, vi du t4o, 18, d30, man, hanh nhan, anh dao, ddu, mam xdi, mam x6i den hodc
phuc bdn tir; cdy ho dau, nhur dau ling, dau xanh, cd linh lang hodc ddu twrong; ciy ¢
diu, nhu ba nho, mu tac, 6 liu, huéng duong, dira, hat cacao, cay thau dau, co dau, dau
phong hodc d4u twong; bau bi, nhu bi dao, dua leo hodc dua; ciy ¢ xo, nhur béng vai,
lanh, gai hodc day; cdy va trdi cam quit, nhu cam, chanh, budi hodc quét; cay tréng
vuon bat ky, rau, nhu cai b6 x0i, rau diép, mang tay, bép ci, ca rot, hanh, ca chua, khoai
tay, bau bi hodc &t cua ga; cly nguyeét qué, nhu trai bo, qué hodac long ndo; dua leo; cdy
c6 dau; cAy ning lwong va nguyén lidu, nhu ngfi cde, ngd, dau tuong, cdy ho dau, ba
nho, mia hoac co; thube 14; qua hach; ca phé; tra; cacao; chubi; 6t; nho (nho dé ban,
nuéc nho va nho leo); ciy hoa bia; than bun; 14 ngot (con goi la Stevia); cdy cao su tu
nhién hodc ciy rimg va cdy canh, nhu hoa, cdy bui, cdy 14 rong hodc thudng xanh, vi du
cy 14 kim; va trén vat liéu nhan giéng cay trdng, nhu hat gidng, va vat liéu nhan giéng

cdy trong cua c4c cay nay.

T4t nhit 1a cay trong cho muc dich cia sang ché nay bao gébm nhung khong giéi

han & ngfi coc, ngd, lua gao, dau twong, cdy ho du, bd nho, mia hodc co; thudc 14; qua
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hach; ca phé; tra; cacao; chudi; 6t; nho, cam quit, cay vuon, dua leo, cdy ho dau, cu cai
duodng, mia, cdy hoa va cac cdy khdc dung cho ngudi va gia stc.

Thuit ngtt “bd phan cay” duoc hiéu 14 tt ca cdc bo phan va co quan cla cy trén
va dudi dit. Theo muc dich clia sang ché nay, cum tir bd phan cdy bao gém nhung
khong gi6i han & canh cdt, 14, gidm canh, 14, canh, ct, hoa, hat, canh, ré bao g0m ré céi,
r& bén, 16ng 18, dinh r&, mi ré&, than ré, mAm, chdi cay, qua, thn qua, vo cdy, than cy,
chdi hoa, chdi nach, mé phén sinh, dbt va giéng.

Thuat ngtt "dia didm cta ching" bao gdm dat, nhimg thir bao quanh cdy hodc bo
phén cdy va trang thiét bi hodc dung cu dugc dung trudce, trong va sau khi gieo/trong
mot ciy hodc bd phén cay.

Viée st dung céc hop chét clia sing ché nay hodc ché phim ctia sang ché nay bao
g6m thanh phin duoc tlty chon céc hop chit tuong thich khéc cho cay trong hodc mot
vat lidu cy trong hodc dia diém cua ching bao gdm viéc tmg dung k¥ thuat duge ngudi
¢6 hidu biét trung binh trong cing linh vuc k§ thuat biét dén bao gdm nhung khong gidi
han & viéc phun, U kin, nhing, khir tring, tAm, tiém va thdi dang bui.

Thuét ngft “duge 4p dung” nghia la 4p dung cho cay tréng hodc b phén céy theo

cach vat Iy hodc hda hoc bao gom ca viéc ngam, tam.

Theo d6, sang ché nay d2 xut hop chét oxadiazol dugc thé hién bang Cong thirc

4y
O\\N Wi
4 I
A Q
N |_1/ \Lz * SRgto
Rzt R

Cong thtre (I)
trong do,
R! 14 C;-Cz-haloalkyl;

1! 1a lién két truc tiép, -CRZR-, -C(=W)-, -O-, -S(=0)o2-, va -NR*-; trong d6, k¥ hiéu

“_» & diu va cudi ctia nhom thé hién vi tri gan két voi vong oxadiazol hodc A;

1.2 1a lién két tryc tiép hodc ~(CR?*R3?)1.3-;
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A 12 vong thom cacboxyclic hodc vong di vong thom; trong d6 di nguyén tir cua vong
di vong thom duoc chon tir N, O va S; va vong A la dugc thé tiy chon véi mét hodc
nhiéu R gidng nhau hoc khac nhau;

RA duogce chon tir nhdm bao gém hydro, halogen, xyano, nitro, amino, hydroxy,
SFs, Ci-Cg-alkyl, Cp-Cg-alkenyl, Ci-Cs-alkynyl, Cs-Cs-xycloalkyl, C3-Cs-
xycloalkylalkyl, C1-Cs-haloalkyl, C1-Cs-alkoxy-C1-Cs-alkyl, C1-Ce-
hydroxyalkyl, C2-Cs-haloalkenyl, C>-Cs-haloalkynyl, C3-Cs-haloxycloalkyl, Ci-
Cs-alkoxy, Ci-Ce-haloalkoxy, Ci1-Ce-haloalkoxycacbonyl, Ci-Cs-alkylthio, Ci-
Ce-haloalkylthio, Ci-Ce-haloalkylsulfinyl, Ci-Cs-haloalkylsulfonyl, Ci-Cs-
alkylsulfinyl, Ci-Cs-alkylsulfonyl, Ci-Cs-alkylamino, Ci-Cs-dialkylamino, Cs-
Cg-xycloalkylamino, C1-Ce-alkyl-Cs-Cs-xycloalkylamino, Ci-Cs-alkylcacbonyl,
C1-Ces-alkoxycacbonyl, C1-Cg-alkylaminocacbonyl, C1-Cs-
dialkylaminocacbonyl, C1-Cs-alkoxycacbonyloxy, C1-Cs-
alkylaminocacbonyloxy, Ci-Ce-dialkylaminocacbonyloxy, vong x04n co tir 5

dén 11 canh, va vong cacboxyclic hodc vong di vong c6 tir 3 dén 6 canh;

trong do, vong x04n co tr 5 dén 11 canh va vong cacboxyclic hodc vong di
vong co tur 3 dén 6 canh c6 thé dugc thé tily chon v&i mot hodc nhiéu phén
tir thé gidng nhau hogc khac nhau duge chon tir nhém bao gém halogen,
xyano, nitro, hydroxy, Ci-Cs-alkyl, C2-Ce-alkenyl, C-Cs-alkynyl, C3-Cs-
xycloalkyl, C3-Cs-xycloalkylalkyl, C1-C¢-haloalkyl, Ci-Ce-alkoxyalkyl, C1-
Cs-hydroxyalkyl, C2-Cs-haloalkenyl, C»-Cs-haloalkynyl, C3-Cs-
haloxycloalkyl, Ci-Cs-alkoxy, C1-Cs-alkylthio, Ci-Ce-haloalkylthio, C1-Ce-
haloalkylsulfinyl, Ci-Cs-haloalkylsulfonyl, Ci-Ce-alkylsulfinyl, Ci-Ce-
alkylsulfonyl, C1-Cs-alkylamino, di-C;-Cs-alkylamino, C3-Cs-
xycloalkylamino, C1-Cs-alkyl-Cs-Cs-xycloalkylamino, Ci-Cs alkylcacbonyl,
C1-Cs-alkoxycacbonyl, C1-Cs-alkylaminocacbonyl, di-Cy-Ce-
alkylaminocacbonyl, C;-Cg-alkoxycacbonyloxy, C1-Cs-

alkylaminocacbonyloxy va di-Ci-Cs-alkylaminocacbonyloxy; hodc

hai R ciing v6i nguyén tir ma chiing gan vao c6 thé tao vong thom hodc vong

khong thom cacboxyclic hodc hé vong, hodc vong di vong thom hodc khong
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thom hodc hé vong c6 tir 3 dén 10 canh; trong d6 vong nay hodc hé vong c6 thé
duoc thé tiry chon véi mot hodc nhiéu RA giéng nhau hodc khac nhau dugc chon
tr nhém bao gém halogen, xyano, nitro, C1-Cg-alkyl, C1-C¢-haloalkyl, Ci-Cs-
alkoxy, Ci-Ce-haloalkoxy, Ci-Ce-alkylthio, C1-Cs-haloalkylthio, C3-Cs-
xycloalkyl, Ci-Cs-alkoxy- Ci-Cs-alkyl, C3-Cs-haloxycloalkyl, Ci-Cs-
alkylamino, di-Ci-Ce-alkylamino va C3-Cs-xycloalkylamino;

trong d6, mdt hodc nhiéu nguyén tr C cua vong khong thom
cacboxyclic ¢6 thé thay thé tily chon bang C(=0), C(=S), C(=CR*R?>®)
va C=NR®;
trong d6, di nguyén tir ctia vong di vong thom dugce chontr N, O va S;
trong d6 di nguyén ti ctia vong di vong khong thom la duoc chon tir
N, O, S(=0)0-2, va S(=0)0-1(=NR°?) va mdt hodc nhiéu nguyén tir C ciia
vong di vong khong thom c6 thé thay thé tiry chon bang C(=0), C(=S),
C(=CR®™R?") va C=NR%;
R4 R%, R va R® doc 1ap duge chon tir nhém bao gdm hydro, xyano, hydroxy,
NRPR®, (C=0)-RY, S(0)2R®, Ci-Cs-alkyl, Ci-Ce-haloalkyl, Ci-Cs-alkoxy, Ci-Cs-
haloalkoxy, Ci-Cs-alkylamino, di-C1.Cs-alkylamino, tri-Ci-Ce-alkylamino va C3-Cs-
xycloalkyl;
| R’ va R® doc lap dﬁqc chon tir nhom bao gém hydro, hydroxyl, xyano; C1-Cs-
alkyl, Ci-Cs-haloalkyl, Ci-Cs-alkoxy, Cs3-Cs-xycloalkyl va  C3-Cs-
haloxycloalkyl;

RY duoc chon tir nhém bao gém hydro, hydroxy, halogen, NR°R¢, Ci-Cg-alkyl,
C1-Cg¢-haloalkyl, Ci-Cs-alkoxy, C1-Cs-haloalkoxy, C3-Cs-xycloalkyl va C3-Cs-
haloxycloalkyl;

R® duoc chon tir nhém bao gém hydro, halogen, xyano, Ci-Cs-alkyl, Ci-Ce-
haloalkyl, Ci-Cs-alkoxy, Ci-Cs-haloalkoxy, Cs-Cs-xycloalkyl va Cs-Cs-
haloxycloalkyl;

RZ’ R3, R2a’ R3a’ sz, R3b, ch, R3C, de, R3d, Rle’ RBe’ R2f va R3f d@C 151}3 dlIQ’C ChQI‘l tr
nhém bao gém hydro, halogen, xyano, Ci-Cs-alkyl, Ca-Cs-alkenyl, C2-Cs-alkynyl,
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Ci-Cas-haloalkyl, C»-Cs-haloalkenyl, Ci-Cs-haloalkynyl, Cs-Ce-xycloalkyl, C3-Cs-
haloxycloalkyl, C1-Cs-alkoxy va Ci-Cs-haloalkoxy; hodc

R2 va R3; R? va R%; R va R3; R2 va R3¢ R2 va R3¢, va/hode R* va R¥fcung voi
nguyén ttr ma chiing gin vao co thé tao vong cacboxylic khong thom hodc vong di
vong co tir 3 dén 5 canh ma c6 thé duoc thé tiy chon vé6i halogen, Ci-Ca-alkyl, Ci-
C»-haloalkyl hodc Ci-Ca-alkoxy;

W!1a O hoic S;

Q 14 lién két truc tiép, O, S(=0)0-2, S(=0)0.1(ENR*), NR*, CR¥*R*, -N=S(=NR**)(R*")-
; -N=8(=0)o-1((R*)-;

R duge chon tir nhém bao gém hydro, halogen, hydroxy, xyano, Ci-Cs-alkyl, C2-Cs-
alkenyl, C2-Cs-alkynyl, C1-Cs-haloalkyl, C2-Cs-haloalkenyl, C>-Cs-haloalkynyl, C3-Cs-
xycloalkyl, C3-Cs-haloxycloalkyl, C1-Cs-alkyl-C3-Cs-xycloalkyl, C3-Cs-xycloalkyl-Ci-
Cs-alkyl, C3-Cs-xycloalkyl-C3-Cs-xycloalkyl, Cs-Cs-haloxycloalkyl-Ci-Ce-alkyl, Ci-
Cg-alkyl-C3-Cs-xycloalkyl-Ci-Cs-alkyl, Cs;-Cg-xycloalkenyl, Cs-Cs-haloxycloalkenyl,
Ci-Ce-alkoxy, Ci-Cs-alkoxy-Ci-Cs-alkyl, Cs3-Cs-xycloalkoxy-Ci-Cg-alkyl, Ci-Ce-
alkoxy-Ci-Cs-alkoxy-Ci-Ce-alkyl, Ci-Ce-alkyl-Ci-Cs-thioalkyl, C1Y-C6-alkylsulﬁnyl-
C1-Cs-alkyl, Ci-Cg-alkylsulfonyl-Ci-Cs-alkyl, C1-Cs-alkylamino, di-Ci-Cs-alkylamino,
C1-Cs-alkylamino- C1 Ce-alkyl, di-C;-Cs-alkylamino-Ci-Ce-alkyl, C1-Cs-
haloalkylamino-C;- Ce alkyl, Cs-Cs- xycloalkylammo Cs- Cg-xycloalkylammo -C1-Cs-
alkyl, Ci-Cs-alkylcacbonyl, Ci-Cs-haloalkoxy-Ci-Cs-alkyl, Ci-Ce-hydroxyalkyl, Ca-
Cg-hydroxyalkenyl, C2-Cgs-hydroxyalkynyl, C3-Cs-haloxycloalkoxy, C3-Cs-xycloalkyl-
Ci1-Cs-alkoxy, Ca-Cs-alkenyloxy, Cz-Ces-haloalkenyloxy, C,-Cs-alkynyloxy, Cz-Ce-
haloalkynyloxy, Ci-Ce-alkoxy-Ci-Cs-alkoxy, Ci-Ce-alkylcacbonylalkoxy, Ci-Cs-
alkylthio, Ci-Ce-haloalkylthio, Cs-Cs-xycloalkylthio, Ci-Cs-alkylsulfinyl, Ci-Ce-
haloalkylsulfinyl, C1-Cs-alkylsulfonyl, C1-Cs-haloalkylsulfonyl, C3-Cs-
xycloalkylsulfonyl, C3-Cs-xycloalkylsulfinyl, tri-C1-Cs-alkylsilyl, C1-Cs-
alkylsulfonylamino, Ci-Cs-haloalkylsulfonylamino, Ci-Ce-alkylcacbonylthio, Ci-Ce-
alkylsulfonyloxy, C1-Cs-alkylsulfinyloxy, Ce-Cyo-arylsulfonyloxy, Cs-Cio-
arylsulfinyloxy, Ce-Cro-arylsulfonyl, Cs-Cio-arylsulfinyl, Ce-Cio-arylthio, Ci-Ce-
xyanoalkyl, Cz-Ce-alkenylcacbonyloxy, Ci-Ce-alkoxy-Ci-Ce-alkylthio, — Ci-Cs-
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alkylthio-C1-Cg-alkoxy, C2-Cs-haloalkenylcacbonyloxy, C1-Ce-alkoxycacbonyl-Ci-Ce-
alkyl, C1-Cs-alkoxy-Ca-Ce-alkynyl, C,-Cg-alkynylthio, C3-Cs-
haloxycloalkylcacbonyloxy, — Ci-Cs-alkenylamino, —Cz-Ce-alkynylamino,  C1-Ce-
haloalkylamino, C3-Cs-xycloalkyl-Ci-Ce-alkylamino, Ci-Ce-alkoxyamino, Ci-Ce-
haloalkoxyamino, C1-Cg-alkoxycacbonylamino, C:-Cs-alkylcacbonyl-Ci-Cs-
alkylamino, Ci-Ce-haloalkylcacbonyl-Ci-Cs-alkylamino, C1-Cg-alkoxycacbonyl-Ci-
Cs-alkylamino,  C»-Ce-alkenylthio,  Ci-Cg-alkoxy-Ci-Cs-alkylcacbonyl,  Ci-Ce-
haloalkoxycacbonylamino, di(C;-Cs-haloalkyl)amino-C;-Cs-alkyl, C3-Cs-
haloxycloalkenyloxy-C1-Cs-alkyl, C1-Cs-alkoxy(Ci-Cs-alkyl)aminocacbonyl, Ci-Ce-
haloalkylsulfonylaminocacbonyl, C1-Cs-alkylsulfonylaminocacbonyl, C1-Ce-
alkoxycacbonylalkoxy, Ci-Cs-alkylaminothiocacbonylamino, C3-Cg-xycloalkyl-Ci-Ce-
alkylamino-Ci-Ce-alkyl, ~Ci-Ce-alkylthiocacbonyl, C3-Cs-xycloalkenyloxy-Ci-Ce-
alkyl, Ci-Ce-alkoxy-Ci-Ce-alkoxycacbonyl, di-Ci-Ce-alkylaminothiocacbonylamino,
C1-C¢-haloalkoxy-Ci-Cs-haloalkoxy, C1-Cs-alkoxy-Ci-Cs-haloalkoxy, Cs5-Cs-
haloxycloalkoxy-Ci-Cs-alkyl, di-Ci-Cs-alkylaminocacbonylamino, Ci-Cs-alkoxy-Ca-
Cs-alkenyl, Ci-Cs-alkylthiocacbonyloxy, Ci-Ce-haloalkoxy-Ci-Cs-alkoxy, Ci-Ce-
haloalkylsulfonyloxy, C1-Ce-alkoxy-Ci-Ce-haloalkyl, di(C1-Cs-haloalkyl)amino, di-Ci-
Cg-alkoxy-Ci-Ce-alkyl, C;-Cg-alkylaminocacbonylamino, Ci-Cs-haloalkoxy-Ci-Cs-
haloalkyl, Ci-Cs-alkylaminocacbonyl-Ci-Ce-alkylamino, tri-Ci-Cs-alkylsilyl-Ca-Ce-
alkynyloxy, tri-C1-Cs-alkylsilyloxy, tri-Ci-Cs-alkylsilyl-Ca-Cs-alkynyl, xyano(Ci-Ce-
alkoxy)-Ci-Ce-alkyl, di- Ci-Cs-alkylthio-Ci-Cs-alkyl, Ci-Cs-alkoxysulfonyl, C3-Cs-
haloxycloalkoxycacbonyl, C1-Cs-alkyl-C3-Cs-xycloalkylcacbonyl, C3-Cs-
haloxycloalkylcacbonyl, C»-Cg-alkenyloxycacbonyl, C>-Ce-alkynyloxycacbonyl, Ci-
Ce-xyanoalkoxycacbonyl, C1-Cs-alkylthio-C-Cs-alkoxycacbonyl, C2-Cs-
alkynylcacbonyloxy, —Ca-Cs-haloalkynylcacbonyloxy, xyanocacbonyloxy, Ci-Cs-
xyanoalkylcacbonyloxy, —C3-Cs-xycloalkylsulphonyloxy, C3-Cs-xycloalkyl-C1-Ce-
alkylsulphonyloxy, Cs-Cs-haloxycloalkylsulphonyloxy, C>-Cs-alkenylsulphonyloxy,
C,-Cs-alkynylsulphonyloxy, C1-Cs-xyanoalkylsulphonyloxy, C2-Cs-
haloalkenylsulphonyloxy, C,-Cs-haloalkynylsulphonyloxy, C,-Cs-
alkynylxycloalkyloxy, —Ca-Cs-xyanoalkenyloxy, —Ca-Ce-xyanoalkynyloxy, Ci-Cs-
alkoxycacbonyloxy, C»-Cs-alkenyloxycacbonyloxy, C>-Cs-alkynyloxycacbonyloxy,
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C1-Ce-alkoxy-Ci-Cs-alkylcacbonyloxy, sulfilimin, sulfoximin, -OR'?, -NR"*R™, nitro,
_SH. -SCN, -C(=0)RY5, -C(=0)OR 2, -C(=0)NR’RY, -NREC(=O)R3, -O(C=O)R'S, -
O(C=O)NRER, -C(=NOR'*RY, -NRISO,R %, -CSR!$, -C(=8)OR 2, -C(=S)NRR 14,
NREC(=8)RS, -O(C=8)R3, -O(C=S)NRERY, -O(C=8)SR', -N=C(R!%),, -NHCN, -
SO,NHCN, -C(=0)NHCN, -C(=S)NHCN, -C(=S(O))NHCN, -SO,RD, -SO,NRMZR ",
SFs va Z'Q!;

711 lién két truc tiép, CR2R3, N, O, C(0), C(S), C(=CR*‘R*?) hogdc S(O)o-2;

Q! 1a dugc chon tr phenyl, benzyl, naphtalenyl, vong thom ¢6 tir 5 dén 6 canh,
hé da vong thom co tir 8 dén 11 canh, hé vong thom ngung tu c6 tir 8 dén 11
canh, di vong thom c6 tir 5 dén 6 canh, hé da vong di vong thom ¢ tir 8 dén 11
canh hodc hé di vong thom ngung tu c6 tir 8 dén 11 canh; trong d6 di nguyén tit
cta di vong thom la dugc chon tir N, O hodc S, va mdi vong hodc hé vong ¢6 thé

duoc thé tiy chon véi mot hodc nhiéu nhém R’; hodc

Q! 1a duoc chon tir vong khong thom cacboxyclic ¢ tur 3 dén 7 canh, vong di
vong khong thom c6 4-, 5-, 6- hodc 7 canh, hé da vong khong thom c0 tur 8 dén
15 canh, hé vong x0&n ¢6 tir 5 dén 15 canh, hodc hé vong khdng thom ngung
tu ¢6 tir 8 dén 15 canh, trong d6, di nguyén ti ctia vong khong thom la duge
chon tir N, O ho#ic S(O)o-2, va canh vong C cuia vong cacboxylic khong thom
" hodc vong di vong khong thom hodc hé vong ¢ thé dugc thay thé bang C(O),
C(S), C(=CR*R*) hodc C(=NR®), va m&i vong hoic hé vong ¢6 thé dugc thé

tiy chon véi mot hodc nhieu nhém R’;

R7, R%, R8 va R3¢ dugc chon tir hydro, halogen, hydroxy, xyano, Ci-Ce-alkyl, Ca-
Cs-alkenyl, C2-Cg-alkynyl, Ci-Ces-haloalkyl, C2-Cs-haloalkenyl, C2-Cs-haloalkynyl,
C3-Cs-xycloalkyl, Cs-Cs-haloxycloalkyl, Ci-Cs-alkyl-Cs-Cs-xycloalkyl, C3-Cs-
xycloalkyl-Ci-Ce-alkyl, Cs-Cg-xycloalkyl-C3-Cs-xycloalkyl, Cs;-Cg-haloxycloalkyl-
C1-Cs-alkyl, C1-Ce-alkyl-Cs-Cs-xycloalkyl-Ci-Ce-alkyl, C3-Cs-xycloalkenyl, C3-Cs-
haloxycloalkenyl, C;-Cs-alkoxy, Ci1-Cs-alkoxy-Ci-Ce-alkyl, C3-Cg-xycloalkoxy-Ci-
Cs-alkyl, Ci-Cg-alkoxy-Ci-Cs-alkoxy-Ci-Ce-alkyl, Ci-Ce-alkyl-Ci-Ce-thioalkyl, Ci-
Cs-alkylsulfinyl-C;-Cs-alkyl, Ci-Cs-alkylsulfonyl-Ci-Cs-alkyl, Ci-Ce-alkylamino,
di-C1-Cg-alkylamino, Ci-Cs-alkylamino-Ci-Ce-alkyl, di-Ci-Ce-alkylamino-Ci-Ce-
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alkyl,  Ci-Cs-haloalkylamino-Ci-Cs-alkyl, = C3-Cs-xycloalkylamino,  C3-Cs-
xycloalkylamino-C1-Cs-alkyl, C1-Cs-alkylcacbonyl, Ci-Cs-haloalkoxy-Ci-Ce-alkyl,
C1-Ce-hydroxyalkyl,  C»-Cg-hydroxyalkenyl, = C;-Cs-hydroxyalkynyl,  Cs-Cs-
haloxycloalkoxy, C3-Cs-xycloalkyl-Ci-Cs-alkoxy, Cz-Ce-alkenyloxy, Cr-Coe-
haloalkenyloxy, Ci-Cs-alkynyloxy, Ci-Cs-haloalkynyloxy, Ci-Ce-alkoxy-Ci-Cs-
alkoxy, Ci-Cs-alkylcacbonylalkoxy, Ci-Cs-alkylthio, Ci-Ce-haloalkylthio, C3-Cs-
xycloalkylthio, Ci-Cs-alkylsulfinyl, Ci-Cs-haloalkylsulfinyl, Ci-Cs-alkylsulfonyl,
C1-Cs-haloalkylsulfonyl, C3-Cs-xycloalkylsulfonyl, C3-Cs-xycloalkylsulfinyl, tri-C;-
Ce-alkylsilyl, Ci-Cg-alkylsulfonylamino, Ci-Cs-haloalkylsulfonylamino, C;-Cs-
alkylcacbonylthio, —Ci-Ce-alkylsulfonyloxy, Ci-Ce-alkylsulfinyloxy, Ce-Cio-
arylsulfonyloxy, Cs-Cio-arylsulfinyloxy, Ce-Cio-arylsulfonyl, Ce-Cio-arylsulfinyl,
C¢-Cio-arylthio, C1-Cs-xyanoalkyl, C2-Cs-alkenylcacbonyloxy, Ci-Ce-alkoxy-Ci-Cs-
alkylthio, C;-Ce-alkylthio-Ci-Ce-alkoxy, Cz-Cs-haloalkenylcacbonyloxy, Ci-Cs-
alkoxycacbonyl-Ci-Cs-alkyl, Ci-Cg-alkoxy-Ca-Cs-alkynyl, Ca-Ce-alkynylthio, Cs-
Cs-haloxycloalkylcacbonyloxy, Ca-Cs-alkenylamino, Cz-Cs-alkynylamino, Ci-Ce-
haloalkylamino, C3-Cs-xycloalkyl-Ci-Cs-alkylamino, Ci-Ce-alkoxyamino, Ci-Ce-
haloalkoxyamino,  Ci-Cs-alkoxycacbonylamino,  Ci-Cs-alkylcacbonyl-Ci-Ce-
alkylamino, Ci-Cs-haloalkylcacbonyl-Ci-Cs-alkylamino, C;-Cs-alkoxycacbonyl-Ci-
Cs-alkylamino, C»-Cs-alkenylthio, Ci-Cg-alkoxy-Ci-Cg-alkylcacbonyl, Ci-Cs-
haloalkoxycacbonylamino, di(C1-Ce-haloalkyl)amino-cl-Cs-alkyl, C5-Cs-
haloxycloalkenyloxy-Ci-Cs-alkyl, Ci-Cs-alkoxy(Ci-Ce-alkyl)aminocacbonyl, Ci-
C¢-haloalkylsulfonylaminocacbonyl, Ci-Cs-alkylsulfonylaminocacbonyl, C;-Cs-
alkoxycacbonylalkoxy, Ci-Cs-alkylaminothiocacbonylamino, Cs-Cs-xycloalkyl-C;-
Cs-alkylamino-Ci-Cs-alkyl, Ci-Cs-alkylthiocacbonyl, Cs-Cs-xycloalkenyloxy-Ci-

Ce-alkyl, C1-Cs-alkoxy-Ci-Cg-alkoxycacbonyl, di-C1-Cs-
alkylaminothiocacbonylamino, Ci-Ce¢-haloalkoxy-Ci-Cs-haloalkoxy, Ci-Cs-alkoxy-
C1-Cs-haloalkoxy, C;3-Cs-haloxycloalkoxy-Ci-Ce-alkyl, di-C1-Cs-
alkylaminocacbonylamino, C1-Ce-alkoxy-Cs-Ce-alkenyl, C1-Cs-
alkylthiocacbonyloxy, C1-Cs-haloalkoxy-Ci-Cg-alkoxy, C1-Ce-

haloalkylsulfonyloxy, Ci-Cs-alkoxy-Ci-Cs-haloalkyl, di(Ci-Cs-haloalkyl)amino, di-
C1-Ce-alkoxy-C1-Cg-alkyl, Ci-Ces-alkylaminocacbonylamino, Ci-Ces-haloalkoxy-Ci-
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Ce-haloalkyl, C1-Cs-alkylaminocacbonyl-Ci-Cs-alkylamino, tri-Ci-Ce-alkylsilyl-Ca-
Cs-alkynyloxy, tri-C1-Cs-alkylsilyloxy, tri-C1-Ce-alkylsilyl-Cz-Cs-alkynyl,
xyano(Ci-Cs-alkoxy)-C1-Cs-alkyl,  di-  Ci-Ce-alkylthio-Ci-Ce-alkyl,  Ci-Ce-
alkoxysulfonyl, C3-Cs-haloxycloalkoxycacbonyl, C1-Ce-alkyl-C3-Cs-
xycloalkylcacbonyl, Cs-Cs-haloxycloalkylcacbonyl, Co-Cs-alkenyloxycacbonyl, Ca-
Ce-alkynyloxycacbonyl, — Ci-Ce-xyanoalkoxycacbonyl, — Ci-Cg-alkylthio-C1-Cs-
alkoxycacbonyl,  Cz-Ce-alkynylcacbonyloxy,  Ca-Cs-haloalkynylcacbonyloxy,
xyanocacbonyloxy, Ci1-Ce-xyanoalkylcacbonyloxy, Cs-Cs-xycloalkylsulphonyloxy,
C3-Cs-xycloalkyl-Ci-Cg-alkylsulphonyloxy, C3-Cs-haloxycloalkylsulphonyloxy, C-
Cs-alkenylsulphonyloxy, C,-Cs-alkynylsulphonyloxy, Ci-Ce-
xyanoalkylsulphonyloxy, C»-Cs-haloalkenylsulphonyloxy, C2-Ce-
haloalkynylsulphonyloxy, Cz-Cs-alkynylxycloalkyloxy, Cz-Cs-xyanoalkenyloxy,
C,-Cs-xyanoalkynyloxy, Ci-Cs-alkoxycacbonyloxy, C2-Ce-alkenyloxycacbonyloxy,
C,-Cg-alkynyloxycacbonyloxy, Ci-Cs-alkoxy-Ci-Cs-alkylcacbonyloxy, sulfilimin,
sulfoximin, SFs, -OR!2, -NR3R!, nitro, -SH, -SCN, -C(=O)R", -C(=0)OR'?%, -
C(=0)NRIRM, -NRBC(=0)R", -O(C=0)R", -O(C=0)NR'*R', -C(=NOR")R", -
NRI3SO,R!6, -CSR, -C(=S)OR'2, -C(=S)NR*R', -NRBC(=S)RY, -O(C=S)R", -
O(C=S)NRP*R!™, -O(C=S)SR!¢, -N=C(R"),, -NHCN, -SO,NHCN, -C(=O)NHCN, -
C(=S)NHCN, -C(=S(0))NHCN va -SO,NR'?R"; hogc

R% va R®; R% va R10; R8 va R1%; R% va R'%; R* va R0, R va R va hodc R¥ va
R ciing v6i nguyén tir ma ching gén vao c¢6 thé tao vong di vong hoic hé vong c6
tir 3 dén 8 canh, trong d6 di nguyén tit dugc chon tir thom bao gém N, O va S(O)o=,
va canh vong C cta vong di vong hodc hé vong co thé duoc thay thé biang C(O),
C(S), C(=CR**R*) hogc C(=NR®), va vong di vong hodc h¢ vong nay c6 thé duoc
thé tlly chon véi halogen, xyano, Ci-Cs-alkyl, C2-Cs-alkenyl, C2-Cs-alkynyl, C1-Cs-
haloalkyl, C»-Cs-haloalkenyl, ~Cz-Cs-haloalkynyl, Cs-Ce-xycloalkyl, Cs-Ce-
haloxycloalkyl, C1-Cs-alkoxy hodc Ci-Cs-haloalkoxy;

R2 duge chon tir nhém bao gdm Ci-Cs-alkyl, Ci.Cs-haloalkyl, C3.Cs-
xycloalkyl va C3.Cg-haloxycloalkyl;
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R3 va R doc 1ap duge chon tir nthém bao gdm hydro, hydroxyl, xyano, Ci-
Cs-alkyl, Ci-Ce-haloalkyl, Ci.Cs-alkoxy, Cs.Cs-xycloalkyl, C3.Cs-
haloxycloalkyl, phenyl va vong di vong c6 5 hodc 6 canh; trong d6 phenyl
ndy, vong di vong ¢ 5 hodc 6 canh c6 thé dugc thé tiry chon v6i halogen, Ci.-
Ce-alkyl, Ci-Ce-haloalkyl, Ci.Cs-alkoxy, Cs.Cs-xycloalkyl, C3.Cs-
haloxycloalkyl va C1.Cs-alkyl thio; hodc

R va R ciing v6i nguyén tir N ma ching gén vio c6 thé tao thanh vong di
vong 6 tir 3 &n 7 canh; trong d6 di nguyén tir ciia vong di vong dwoc chon
tir N, O hoiic S(O)o-2, va canh vong C clia vong di vong c6 thé duoc thay thé
bang C(O) va C(S), trong d6 vong di vong nay cb thé duoc thé tiy chon véi
halogen, C1-Cs-alkyl, C1.Cs-haloalkyl, Ci-Cg-alkoxy, Cs-Cs-xycloalkyl, C3.Cs-
haloxycloalkyl va Ci-Cs-alkyl thio;

RS dai dién cho hydro, hydroxy, halogen, amino, Ci-Cs-alkylamino, di-Ci-Ce-
alkylamino, Ci.Cs-alkyl, Ci.Cs-haloalkyl, Ci-Ce-alkoxy, Ci-Ce-haloalkoxy,
Cs3.Cs-xycloalkyl, phenyl, vong di vong co tir 3 dén 6 canh, trong d6 phenyl,
vong di vong nay co tur 3 dén 6 canh c6 thé duoc thé tily chon vé6i halogen,
C1.Cs-alkyl, Ci-Ce-haloalkyl, Ci.Cs-alkoxy, Cs.Cs-xycloalkyl, C3.Cs-
haloxycloalkyl va C1.Cs-alkyl thio;
R!6 dai dién cho hydro, halogen, xyano, C1-Cs-alkyl, C1.Cs-haloalkyl, Ci-Ce-alkoxy,
C1-Cs-haloalkoxy, va C3.Cs-xycloalkyl;
va/hodc N-oxit, phitc kim loai, ddng phan, chit da hinh, mudi cia ching dugc chip
nhan trong san xuit nong nghiép.
Theo mot phuong 4n, sang ché ndy d& xuét hop chit c6 cong thire (), trong do,
R! 1a C;-haloalkyl, trong d6 halogen 12 clo hodc flo;
L! 14 lién két truc tiép;
1.2 1a lién két truc tiép;
A 13 vong cacboxyclic thom hodc vong di vong thom ¢6 tir 3 dén 6 canh, trong d6 di
nguyén tir ctia vong di vong thom 13 duge chon tir N, O va S; va A la duoc thé tiry chon

v4i mot hodc nhiéu R? gidong nhau hodc khac nhau;
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RA duogc chon tir nhém bao gém hydro, halogen, xyano, nitro, amino, hydroxy,
SFs, Ci-Cs-alkyl, C»-Cs-alkenyl, Ci-Cs-alkynyl, Cs-Cs-xycloalkyl, C3-Cs-
xycloalkylalkyl, C1-Cs-haloalkyl, C1-Cg-alkoxy-Ci-Cy-alkyl, Ci-Ce-
hydroxyalkyl, C2-Cs-haloalkenyl, C,-Ce-haloalkynyl, C3-Cs-haloxycloalkyl, Ci-
Cs-alkoxy, C1-Cs-haloalkoxy, Ci-Cs-haloalkoxycacbonyl va Ci-Cs-alkylthio;

Wl'lia O;

Q 1 lién két truc tiép, O, S(=0)o-2, S(=0)o-1(=NR*), NR*, CR*R*, -N=S(=NR**)(R*")-
. N=S(=0)0.1(R¥)-.

R!® dwoc chon tir nhém bao gdm halogen, hydroxy, xyano, Ci-Ce-alkyl, C2-Cs-alkenyl,
C-Cg-alkynyl, Ci-Ce-haloalkyl, Ci-Ce-haloalkenyl, C»-Ce-haloalkynyl, Cs-Cs-
xycloalkyl, C3-Cs-haloxycloalkyl, Ci-Ce-alkyl-Cs-Cs-xycloalkyl, C3-Cg-xycloalkyl-Ci-
Cs-alkyl, Ci-Cs-alkyl-C3-Cs-xycloalkyl-Ci-Ce-alkyl, Cs-Cs-xycloalkenyl, C3-Cs-
haloxycloalkenyl, C1-Cg-alkoxy, Ci-Cs-alkoxy-Ci1-Cs-alkyl, C3-Cs-xycloalkoxy-Ci-Ce-
alkyl,  Ci-Ce-alkyl-Ci-Ce-thioalkyl,  Ci-Cs-alkylsulfinyl-Ci-Ce-alkyl,  Ci-Ce-
alkylsulfonyl-Ci-Ces-alkyl, Ci-Cs-alkylamino, di-Ci-Ce-alkylamino, C1-Cs-alkylamino-
C1-Cs-alkyl, di-Ci-Ce-alkylamino-Ci-Cs-alkyl, C1-Cs-haloalkylamino-Ci-Ce-alkyl, Cs-
Cs-xycloalkylamino, C3-Cs-xycloalkylamino-Ci-Cs-alkyl, Ci-Cs-alkylcacbonyl, Ci-Ce-
hydroxyalkyl, C»-Ce-hydroxyalkenyl, C,-Cs-hydroxyalkynyl, C,-Ce-alkenyloxy, Ca-
Cs-haloalkenyloxy, C-Cs-alkynyloxy, C»-Cs-haloalkynyloxy, C1-Cs-
alkylcacbonylalkoxy, Ci-Cs-alkylthio, Ci-Ce-haloalkylthio, C3-Cs-xycloalkylthio, Ci-
Cs-alkylsulfinyl, C1-Cs-haloalkylsulfinyl, C1-Cs-alkylsulfonyl, C1-Ce-
haloalkylsulfonyl, C3-Cg-xycloalkylsulfonyl, Cs-Cs-xycloalkylsulfinyl, tri-Ci-Cs-
alkylsilyl,  Ci-Ce-alkylsulfonylamino,  Ci-Cs-haloalkylsulfonylamino, — Ci-Cs-
alkylcacbonylthio, C1-C6-alkylsulf0nyloxy, Ci-Ce-alkylsulfinyloxy,  Cs-Cio-
arylsulfonyloxy, Cs-Cio-arylsulfinyloxy, Cs-Cio-arylsulfonyl, Ce-Cro-arylsulfinyl, Ce¢-
Cyo-arylthio, Ci-Cs-xyanoalkyl, Cz-Cs-alkynylthio, Ci-Ce-alkenylamino, Cz-Cs-
alkynylamino, Ci-Cs-haloalkylamino, Ci-Cs-alkoxyamino, C1-Ce-haloalkoxyamino,
C1-Cg-alkoxycacbonylamino, Cs-Cg-alkenylthio, SFs, -OR'?, -NRBR", nitro, -SH, -
SCN, -C(=0)RY, -C(=0)OR2, -C(=O)NRR™, -NRBC(=0)RY va Z'QL

Theo mét phuong an khéc, sang ché nay dé xuét hop chét c6 cong thire (I), trong do,
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R! 1a C;-haloalkyl, trong d6 halogen la clo hodc flo;
L! 1alién két truc tiép;
1.2 1a lién két truc tiép;

A 13 phenyl hodc pyridyl; trong d6 phenyl nay hodc vong pyridyl co thé dugc thé tiy

chon v&i mét hodc nhiéu R giong nhau hodc khac nhau;

RA duoc chon tir nhém bao gdm hydro, halogen, xyano, nitro, amino, hydroxy,
SFs, Ci-Ce-alkyl, C3-Cs-xycloalkyl, Ci-Cs-haloalkyl, Ci-Cs-hydroxyalkyl, Cs-
Cs-haloxycloalkyl, Ci-Cs-alkoxy va Ci-Cs-haloalkoxy;

W'la 0;
Q 1a lién két truc tiép, O, S(=0)o-2, S(Z0)o-1(=NR*), NR* va CR*R’;

R!® duge chon tir thém bao gdm halogen, hydroxy, xyano, Ci-Cs-alkyl, Co-Cs-alkenyl,
C2-Cs-alkynyl, Ci-Ce-haloalkyl, C:-Cg-haloalkenyl, C>-Ce-haloalkynyl, — C3-Cs-
xycloalkyl, C3-Cs-haloxycloalkyl, Ci-Cs-alkyl-Cs-Cs-xycloalkyl, C3-Cs-xycloalkyl-Ci-
Cs-alkyl, Ci-Cs-alkyl-C3-Cs-xycloalkyl-Ci-Cs-alkyl, C3-Cs-xycloalkenyl, C3-Cs-
haloxycloalkenyl, Ci-Cs-alkoxy, C1-Cs-alkoxy-Ci-Cs-alkyl, C3-Cs-xycloalkoxy-Ci-Ce-
alkyl, C1-C¢-alkyl-C1-Cs-thioalkyl, Ci1-Cs-alkylsulfinyl-C1-Ce-alkyl, C1-Ce-
alkylsulfonyl-Ci-Ce-alkyl, C1-Cs-alkylamino, di-Ci-Cs-alkylamino, Ci-Ce-alkylamino-
C1-Cs-alkyl, di-C;-Cs-alkylamino-Ci-Ce-alkyl, C1-Cs-haloalkylamino-Ci-Ce-alkyl, Cs-
Cs-xycloalkylamino, C3-Cs-xycloalkylamino-Ci-Ce-alkyl, C1-Cs-alkylcacbonyl, C1-Ce-
hydroxyalkyl, C2-Cs-hydroxyalkenyl, C2-Ce-hydroxyalkynyl, C2-Ce-alkenyloxy,Cz-Cs-
haloalkenyloxy, Cy-Ce-alkynyloxy, C»-Cs-haloalkynyloxy, C1-Ce-
alkylcacbonylalkoxy, Ci-Cs-alkylthio, Ci-Ce-haloalkylthio, C3-Cs-xycloalkylthio, Ci-
Cs-alkylsulfinyl, C1-Cs-haloalkylsulfinyl, C1-Cs-alkylsulfonyl, C1-Ce-
haloalkylsulfonyl, C3-Cs-xycloalkylsulfonyl, ~C3-Cs-xycloalkylsulfinyl, tri-Ci-Ce-
alkylsilyl, ~ Ci-Cs-alkylsulfonylamino,  Ci-Ce-haloalkylsulfonylamino, — Ci-Ce-
alkylcacbonylthio,  Ci-Cs-alkylsulfonyloxy,  Ci-Ce-alkylsulfinyloxy,  Cs-Cio-
arylsulfonyloxy, Ce-Co-arylsulfinyloxy, Ce-Cio-arylsulfonyl, Cs-Cio-arylsulfinyl, Ce-
Cyo-arylthio, Ci-Ce-xyanoalkyl, Cz-Cs-alkynylthio, C»-Ce-alkenylamino, Cz-Cs-

alkynylamino, Ci-Ce-haloalkylamino, Ci-Cs-alkoxyamino, Ci-Ce-haloalkoxyamino,
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C1-Cs-alkoxycacbonylamino, C»-Cg-alkenylthio, SFs, -OR'2, -NR”R', nitro, -SH, -
SCN., -C(=0)R15, -C(=0)OR2, -C(=0)NR’RY, -NREC(=0)R", va Z!Q!.

Theo mdt phuong an dugc wu tién, hop chét c6 cong thie (I) 1 duge chon tir 2-phenoxy-
1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  2-(2-flophenoxy)-1-(4-
(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; ~ 2-(4-metoxyphenoxy)-1-(4-
(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(4-bromophenoxy)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(4-clophenoxy)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  2-(2,6-diclophenoxy)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(3-bromo-4-metylphenoxy)-1-
(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(3-flophenoxy)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(4-flophenoxy)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(m-tolyloxy)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  2-(2-metoxyphenoxy)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(4-bromo-3-flophenoxy)-1-(4-
(5-(triflometyl)-1,2,4-o0xadiazol-3-yl)phenyl)etan-1-one; 2-(4-clo-3-
(triflometyl)phenoxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-
((2,6-diclophenyl)thio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;
2-((3-metoxyphenyl)thio)-1-(4-(5-(triflometyl)-1,2,4-0xadiazol-3-yl)phenyl)etan-1-
one; 2-(3,5-diclophenoxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one; 2-(2,5-dimetylphenoxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one; 2-(5-clo-2-metylphenoxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-
1-one; 2-(2,4-diflophenoxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one; 2-(2-clo-4-flophenoxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one; 2-(2,4-diclophenoxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one; 2-(pyridin-3-yloxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;
2-(p-tolylthio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((4-
metoxyphenyl)thio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; ~ 2-
(xyclopentylthio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-
(benzo[d]oxazol-2-ylthio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one; 2-((4-metylthiazol-2-yl)thio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; 2-((3,4-diflophenyl)amino)-1-(4-(5-(triflometyl)-1,2,4-
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oxadiazol-3-yl)phenyl)etan-1-one; 1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-
2-((4-(triflometyl)phenyl)amino)etan-1-one; 2-((2-flophenyl)amino)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  2-((3 -metoxyphenyl)amino)-1-
(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(2-clo-5-metylphenoxy)-
1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; ~ 2-(p-tolyloxy)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(3-clophenoxy)-1-(4-(5-
(triflometyl)-1,2,4-0xadiazol-3-yl)phenyl)etan-1-one; 1-(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)-2-(4-(triflometyl)phenoxy)etan-1-one; 2-(3-metoxyphenoxy)-
1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(2,4-dimetylphenoxy)-
1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  2-(o-tolyloxy)-1 -(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1-(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)-2-(3-(triflometyl)phenoxy)etan-1-one; 2-(3-flo-5-
metylphenoxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(3~clo-
5-flophenoxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(2-clo-
4-metoxyphenoxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; ~ 2-
((2-clopyridin-4-yl)oxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;
2-((6-metyl-3-(triflometyl)pyridin-2-yl)oxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-

yl)phenyl)etan-1-one; 2-((2-clopyridin-3-yl)oxy)-1-(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one;  2-((6-flopyridin-3-yl)oxy)-1-(4-(5-(triflometyl)-
1 2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((5-bromopyridin-3-yl)oxy)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((6-bromopyridin-3-yl)oxy)-1-
(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((1-metyl-1H-pyrazol-3-
yl)oxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((4-
clopyridin-3-yl)oxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-
((3,4-diclophenyl)thio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;

2-((4-clophenyl)thio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-
((3-clophenyl)thio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; ~ 2-
((3,4-diflophenyl)thio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;

2-(benzylthio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  2-((4-
metoxybenzyl)thio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; ~ 2-
((1-phenyletyl)thio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; ~ 2-

31

31/143



48523

(xyclohexylthio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3 -yl)phenyl)etan-1-one; 2-
(phenylthio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan- 1-one; 2-
(allylthio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((3 -(triflometyl)phenyl)thio)etan-1-one;
2-((2-metoxyphenyl)thio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3 -yl)phenyl)etan-1-
one;  2-((3-flophenyl)thio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one;  2-((2-flophenyl)thio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one; 2-(o-tolylthio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-
(m-tolylthio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(pyridin-
4-ylthio)-1-(4-(5~(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-
(isopropylthio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan- 1-one; 2-(tert-
butylthio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2 -((4-(triflometyl)phenyl)thio)etan-1-one;
1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2 -((4-(triflometyl)pyrimidin-2-
yl)thio)etan-1-one; 2-(thiazol-2-ylthio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; 2-(pyridin-2-ylthio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one;  2-((4-metyl-4H-1,2,4-triazol-3 -yl)thio)-1-(4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((1,3,4-thiadiazol-2-yl)thio)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; N-(2-ox0-2-(4-(5-(triflometyl)-
1 ,2 ,4-oxadiazol-3 -yl)phenyl) etyl)benzenesulfonamit;  2-((4-clophenyl) sulﬁnyi)- 1-(4-
(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((3,4-diflophenyl) sulfinyl)-
1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(b enzylsulfinyl)-1-(4-
(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((4-
metoxybenzyl)sulfinyl)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;
2-((1-phenyletyl)sulfinyl)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3 -yl)phenyl)etan-1-

one; 2-((5-metylthiazol-2-yl)sulfinyl)-1-(4-(5-(triflometyl)-1,2 ,4-oxadiazol-3-
yl)phenyl)etan-1-one; 2-(phenylsulfinyl)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; 1-(4-(5-(triflomety1)-1,2,4-oxadiazol-3-yl)phenyl)-2-((3-

(triflometyl)phenyl)sulfinyl)etan-1-one; 2-(p-tolylsulfinyl)-1 -(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one; 2-((3-flophenyl)sulfinyl)-1-(4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((2-flophenyl)sulfinyl)-1-(4-(5-
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(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(o-tolylsulfinyl)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(m-tolylsulfinyl)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  2-(tert-butylsulfinyl)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1-(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)-2-((4-(triflometyl)phenyl)sulfinyl)etan-1-one; 2-
(isopropylsulfinyl)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; ~ 2-
((3,4-diclophenyl)sulfonyl)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one; 2-((4-clophenyl)sulfonyl)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-
1-one; 2-((3,4-diflophenyl)sulfonyl)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; 2-(benzylsulfonyl)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; 2-((4-metoxybenzyl)sulfonyl)-1-(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one;  2-((1-phenyletyl)sulfonyl)-1-(4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(xyclohexylsulfonyl)-1-(4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((5-metylthiazol-2-yl)sulfonyl)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(phenylsulfonyl)-1-(4-(5-
(triflometyl)-1,2,4-0xadiazol-3-yl)phenyl)etan-1-one; 1-(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)-2-((3-(triflometyl)phenyl)sulfonyl)etan-1-one; 2-(o-
tolylsulfonyl)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((3-
flophenyl)sulfonyl)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; ~ 2-
(isopropylsulfonyl)- 1/—(4-(5 -(triflometyl)-1,2,4-oxadiazol-3 -yl)phenyl)etén- l-one; 2-
(thiazol-2-ylsulfonyl)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-
(tert-butylsulfonyl)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  1-
(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((4-
(triflometyl)phenyl)sulfonyl)etan-1-one; 2-(m-tolylsulfonyl)-1-(4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((2-flophenyl)sulfonyl)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(pyridin-4-ylsulfonyl)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-hydroxy-1-(4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(2-flophenoxy)-1-(5-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)pyridin-2-yl)etan-1-one;  2-((3-flophenyl)thio)-1-(5-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)pyridin-2-yl)etan-1-one; 2-((4-metoxyphenyl)thio)-1-(5-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)pyridin-2-yl)etan-1-one; 2-((4-metoxybenzyl)thio)-
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1-(5-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)pyridin-2-yl)etan-1-one; 2-(benzylthio)-1-
(5-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)pyridin-2-yl)etan-1-one; 2-(xyclopentylthio)-
1-(5-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)pyridin-2-yl)etan-1-one; 2-((2,6-
diclophenyl)thio)-1-(5-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)pyridin-2-yl)etan-1-one;
2-(benzo[d]oxazol-2-ylthio)-1-(5-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)pyridin-2-
yl)etan-1-one; 2-((4-(triflometoxy)phenyl)thio)-1-(5-(5-(triflometyl)-1,2,4-oxadiazol-
3-yl)pyridin-2-yl)etan-1-one; 2-((4-metoxyphenyl)sulfonyl)-1-(5-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)pyridin-2-yl)etan-1-one; ~ 2-((4-metoxybenzyl)sulfonyl)-1-(5-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)pyridin-2-yl)etan-1-one; 2-(benzylsulfonyl)-1-(5-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)pyridin-2-yl)etan-1-one; 2-(xyclopentylsulfonyl)-1-
(5-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)pyridin-2-yl)etan-1-one; 2-((3-
flophenyl)sulfonyl)-1-(5-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)pyridin-2-yl)etan-1-
one; 2-((3-flophenyl)sulfinyl)-1-(5-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)pyridin-2-
yl)etan-1-one;  2-((4-metoxyphenyl)sulfinyl)-1-(5-(5-(triflometyl)-1 ,2,4-oxadiazol-3-
yl)pyridin-2-yl)etan-1-one;  2-((4-metoxybenzyl)sulfinyl)-1-(5-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)pyridin-2-yl)etan-1-one; 2-(benzylsulfinyl)-1-(5-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)pyridin-2-yl)etan-1-one; 2-((2,6-diclophenyl)sulfinyl)-1-(5-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)pyridin-2-yl)etan-1-one; 2-(xyclopentylsulfinyl)-1-
(5-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)pyridin-2-yl)etan-1-one; 4-metyl-N-(2-0xo0-2-
(4-(5-(triﬂométyl)- 1,2,4-oxadiazol-3 -yl}phenyl)etyl)benzenesulfdnamit; 2-(4-
metylpiperazin-1-yl)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  2-
morpholino-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-
(phenylamino)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  2-((4-
flophenyl)amino)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-
((2,4-diflophenyl)amino)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one; 2-((4-clo-3-(triflometyl)phenyl)amino)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; 1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((3-
(triflometyl)phenyl)amino)etan-1-one;  2-((4-clophenyl)amino)-1-(4-(5-(triflometyl)-
1,2 4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((3-flophenyl)amino)-1-(4-(5-(triflometyl)-
1,2 ,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(m-tolylamino)-1-(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one; 2-((4-metoxyphenyl)amino)-1-(4-(5-(triflometyl)-
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1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(o-tolylamino)-1-(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one; 2-((2-metoxyphenyl)amino)-1-(4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(pyrimidin-2-ylthio)-1-(4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((1H-benzo[d]imidazol-2-yl)sulfonyl)-1-(4-
(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((1,3,4-thiadiazol-2-
yl)sulfonyl)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  2-((4'-flo-
[1,1'-biphenyl]-3-yl)amino)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one; 1-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)pyrrolidin-2-one;
1-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)piperidin-2-one; 4-(2-
o0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)morpholin-3-one; 1-(2-
0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)azetidin-2-one; ~ 2-flo-N-
metyl-N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etyl)benzenesulfonamit; N,3-dimetyl-N-(2-ox0-2-(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etyl)benzenesulfonamit; N-metyl-N-(2-ox0-2-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)pyrimidin-5-sulfonamit, N-metyl-N-(2-
0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)pyridazin-4-sulfonamit; N-
metyl-N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etyl)benzenesulfonamit; N-metyl-N-(2-ox0-2-(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etyl)metanesulfonamit; N-metyl-N-(2-ox0-2-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3 -ﬂ)phenyl)etyl)pyrazin—2-sﬁlfonamit; N—metyl-N—(Q-
0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)pyridin-4-sulfonamit; N,1-
dimetyl-N-(2-ox0-2-(4-(5-(triflometyl)-1,2,4-0oxadiazol-3-yl)phenyl)ety])-1H-pyrazol-
4-sulfonamit; N-metyl-N-(2-0x0-2-(4-(5-(triflometyl)-1,2 ,4-oxadiazol-3-
yl)phenyl)etyl)-1-phenylmetanesulfonamit; 3-(dimetylamino)-N-metyl-N-(2-ox0-2-(4-
(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)benzenesulfonamit; ~ 4-clo-N-metyl-
N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)benzenesulfonamit;
4-metoxy-N-metyl-N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etyl)benzenesulfonamit; N-metyl-N-(2-ox0-2-(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etyl)etanesulfonamit; 2,4-diflo-N-metyl-N-(2-0x0-2-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)benzenesulfonamit; N,2-dimetyl-N-(2-
0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)propan-2-sulfonamit; 1-
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xyclopropyl-N-metyl-N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etyl)metanesulfonamit; ~ N,1-dimetyl-N-(2-0x0-2-(4~(5 -(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etyl)-1H-imidazol-4-sulfonamit; ~ N-metyl-N-(2-0x0-2-(4~(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)isoxazol-4-sulfonamit; 2-flo-N-(2-o0xo0-
2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)benzenesulfonamit; 3 -metyl-N-
(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3 -yl)phenyl)etyl)benzenesulfonamit; N-
(2-0x0-2-(4-(5~(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)pyrimidin-5 -sulfonamit;
N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)pyridazin-4-
sulfonamit; N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etyl)benzenesulfonamit; N-(2-0xo0-2-(4-(5-(triflometyl)-1 ,2,4-oxadiazol-3-
yl)phenyl)etyl)metanesulfonamit; ~ N-(2-ox0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etyl)pyrazin-2-sulfonamit; N-(2-oxo0-2-(4-(5-(triflometyl)-1 ,2,4-oxadiazol-
3-yl)phenyl)etyl)pyridin-4-sulfonamit; 1-metyl-N-(2-ox0-2-(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etyl)-1H-pyrazol-4-sulfonamit; N-(2-oxo0-2-(4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)etyl)-1-phenylmetanesulfonamit; 3-(dimetylamino)-N-(2-
0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)benzenesulfonamit; ~4-clo-
N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)benzenesulfonamit;
4-metoxy-N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etyl)benzenesulfonamit; N-(2-oxo-2-(4-(5-(triflometyl)-1 ,2,4-oxadiazol-3-
y1)pheny1)ety1)etanesulfoﬁamit; 2,4-diflo-N-(2-ox0-2-(4-(5 -(triﬂomefyl)— 1,2,4-
oxadiazol-3-yl)phenyl)etyl)benzenesulfonamit; 2-metyl-N-(2-0x0-2-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)propan-2-sulfonamit; 1-xyclopropyl-N-
(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)metanesulfonamit; ~ 1-
metyl-N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)-1H-imidazol-
4-sulfonamit; N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etyl)isoxazol-4-sulfonamit; 2-flo-N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etyl)benzamit;  3-metyl-N-(2-0x0-2-(4-(5-(triflometyl)-1,2.,4-
oxadiazol-3-yl)phenyl)etyl)benzamit; N-(2-oxo0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-
3-yl)phenyl)etyl)pyrimidin-5-cacboxamit; N-(2-ox0-2-(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etyl)pyridazin-4-cacboxamit; ~ N-(2-ox0-2-(4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)etyl)benzamit; N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-
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oxadiazol-3-yl)phenyl)etyl)axetamit; N-(2-ox0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-
3-yl)phenyl)etyl)pyrazin-2-cacboxamit; N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etyl)isonicotinamit; 1-metyl-N-(2-0x0-2-(4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)etyl)- | H-pyrazol-4-cacboxamit; N-(2-0x0-2-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)-2-phenylaxetamit; ~3-(dimetylamino)-
N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)benzamit; 4-clo-N-(2-
0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)benzamit, 4-metoxy-N-(2-
0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)benzamit; N-(2-oxo-2-(4-
(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)propionamit; ~ 2,4-diflo-N-(2-0x0-2-
(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)benzamit; N-(2-0x0-2-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)pivalamit;  2-xyclopropyl-N-(2-0x0-2-
(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)axetamit; 1-metyl-N-(2-0x0-2-(4-
(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)-1H-imidazol-4-cacboxamit; ~ N-(2-
0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)isoxazol-4-cacboxamit; 1-
(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(phenylamino)etan-1-one; 2-((2-
clo-4-flophenyl)amino)-1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(pyridin-3-ylamino)etan-
1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(pyrimidin-5-
ylamino)etan-1-one; 2-((2-clo-6-metoxyphenyl)amino)-1-(4-(5-(clodiflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one; 1 -(4-(5-(clodiflometyl)-1 ,2,4—0xadiazol-3 -
yl)phenyl)-2-((2,4-diclophenyl)amino)etan-1-one; 2-((2-clo-4-metoxyphenyl)amino)-
1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1-(4-(5-
(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(p-tolylamino)etan-1-one; 1-(4-(5-
(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((2,4-diflophenyl)amino)etan-1-one; 2-
((3-clo-4-(triflometyl)phenyl)amino)-1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((4-
metoxyphenyl)amino)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-((2,6-diclophenyl)amino)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)-2-((4-flophenyl)amino)etan-1-one; 2-((2-clo-4-
(triflometyl)phenyl)amino)-1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-
1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((4-
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(triflometoxy)phenyl)amino)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-
yDphenyl)-2-(pyrimidin-5-ylsulfonyl)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)-2-((2,6-diclophenyl)sulfonyl)etan-1-one; 1-(4-(5-
(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((3,3,3-triflopropyl)sulfonyl)etan-1-
one;  1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(metylsulfonyl)etan-1-
one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((4-
flophenyl)sulfonyl)etan-1-one;  1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-
2-(pyridin-3-ylsulfonyl)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-(phenylsulfonyl)etan-1-one;  1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-(isopropylsulfonyl)etan-1-one; 2-((2-clo-4-(triflometyl)phenyl)sulfonyl)-
1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1-(4-(5-
(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((4-
(triflometoxy)phenyl)sulfonyl)etan-1-one;  2-((2-clo-6-metoxyphenyl)sulfonyl)-1-(4-
(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  1-(4-(5-(clodiflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)-2-((2,4-diflophenyl)sulfonyl)etan-1-one; 1-(4-(5-
(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((4-metoxyphenyl)sulfonyl)etan-1-
one; 2-((3-clo-4-(triflometyl)phenyl)sulfonyl)-1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-
3-yl)phenyl)etan-1-one; 2-(tert-butylsulfonyl)-1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-
3-yl)phenyl)etan-1-one; 2-((2-clo-4-flophenyl)sulfonyl)-1-(4-(5-(clodiflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-
yDphenyl)-2-((2-metoxyetyl)sulfonyl)etan-1-one; 2-(benzylsulfonyl)-1-(4-(5-
(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)-2-((xyclopropylmetyl)sulfonyl)etan-1-one; 1-(4-(5-
(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(etylsulfonyl)etan-1-one; 2-((4-
clobenzyl)sulfonyl)-1-(4-(5-(clodiflometyl)-1,2,4-0xadiazol-3-yl)phenyl)etan-1-one;
1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((4-metylbenzyl)sulfonyl)etan-
1-one; 1-(4-(5-(clodiflomety1)-1,2,4-oxadiazol-3-yl)phenyl)-2-((4-
metoxybenzyl)sulfonyl)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-(((1-metyl-1H-pyrazol-4-yl)metyl)sulfonyl)etan-1-one; 1-(4-(5-
(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(((1-metyl-1H-imidazol-4-
yl)metyl)sulfonyl)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-
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(((1-metyl-1H-1,2,4-triazol-3-yl)metyl)sulfonyl)etan-1-one;  2-(((1,2,4-oxadiazol-3-
yl)metyl)sulfonyl)-1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1-
(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((oxazol-4-
ylmetyl)sulfonyl)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-
((isoxazol-4-ylmetyl)sulfonyl)etan-1-one;  1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-((thiazol-4-ylmetyl)sulfonyl)etan-1-one;  1-(4-(5-(clodiflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)-2-(pyrimidin-5-ylthio)etan-1-one; 1-(4-(5-(clodiflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)-2-((2,6-diclophenyl)thio)etan-1-one; 1-(4-(5-
(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((3,3,3-triflopropyl)thio)etan-1-one; 1-
(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(metylthio)etan-1-one;  1-(4-(5-
(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((4-flophenyl)thio)etan-1-one; 1-(4-(5-
(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(pyridin-3-ylthio)etan-1-one;  1-(4-(5-
(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(phenylthio)etan-1-one; 1-(4-(5-
(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(isopropylthio)etan-1-one; 2-((2-clo-4-
(triflometyl)phenyl)thio)-1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((4-
(triflometoxy)phenyl)thio)etan-1-one; 2-((2-clo-6-metoxyphenyl)thio)-1-(4-(5-
(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)-2-((2,4-diflophenyl)thio)etan-1-one;  1-(4-(5-(clodiflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)-2-((4 -metoxyphenyl)thio)e{an- 1-one; 2-((3 ~clo-4-
(triflometyl)phenyl)thio)-1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one; 2-(tert-butylthio)-1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;
2-((2-clo-4-flophenyl)thio)-1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-
1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((2-
metoxyetyl)thio)etan-1-one; 2-(benzylthio)-1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-
((xyclopropylmetyl)thio)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-(etylthio)etan-1-one; 2-((4-clobenzyl)thio)-1-(4-(5-(clodiflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-((4-metylbenzyl)thio)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)-2-((4-metoxybenzyl)thio)etan-1-one; 1-(4-(5-(clodiflometyl)-
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1,2,4-oxadiazol-3-yl)phenyl)-2-(((1-metyl-1H-pyrazol-4-yl)metyl)thio)etan-1-one; 1-
(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(((1-metyl-1H-imidazol-4-

yl)metyl)thio)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3 -yD)phenyl)-2-(((1-
metyl-1H-1,2,4-triazol-3-yl)metyl)thio)etan-1-one; 2-(((1,2,4-oxadiazol-3-
yl)metyl)thio)-1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1-(4-
(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((oxazol-4-ylmetyl)thio)etan-1-one;
1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3 -yl)phenyl)-2-((isoxazol-4-ylmetyl)thio)etan-
1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((thiazol-4-
ylmetyl)thio)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-
(pyrimidin-5-yloxy)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3 -yl)phenyl)-
2-(2,6-diclophenoxy)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-
2-(3,3,3-triflopropoxy)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-metoxyetan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3 -yl)phenyl)-
2-(4-flophenoxy)etan-1-one;  1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3 -yl)phenyl)-2-
(pyridin-3-yloxy)etan-1-one;  1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3 -yD)phenyl)-2-
phenoxyetan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-
isopropoxyetan-1-one; 2-(2-clo-4-(triflometyl)phenoxy)-1-(4-(5 -(clodiflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-(4-(triflometoxy)phenoxy)etan-1-one; 2-(2-clo-6-metoxyphenoxy)-1-(4-
| (5-(clodiflometyl)-1,2,4-oxadiazol-3 -yl)phenyl)etén— l-one;  1-(4-(5 -(clodiﬂometyl)-
1,2,4-oxadiazol-3-yl)phenyl)-2-(2,4-diflophenoxy)etan-1-one; 1-(4-(5-(clodiflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)-2-(4-metoxyphenoxy)etan-1-one; 2-(3-clo-4-
(triflometyl)phenoxy)-1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;
2-(tert-butoxy)- 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  2-(2-
clo-4-flophenoxy)-1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1-
(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(2-metoxyetoxy)etan-1-one; ~ 2-
(benzyloxy)-1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  1-(4-(5-
(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(xyclopropylmetoxy)etan-1-one; 1-(4-
(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-etoxyetan-1-one; 2-((4-
clobenzyl)oxy)-1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1-(4-
(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((4-metylbenzyl)oxy)etan-1-one; 1-
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(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((4-metoxybenzyl)oxy)etan-1-
one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((1-metyl-1H-pyrazol-4-
yl)metoxy)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((1-
metyl-1H-imidazol-4-yl)metoxy)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-
3 -yl)phenyl)—Z-(( 1-metyl-1H-1,2,4-triazol-3-yl)metoxy)etan-1-one; 2-((1,2,4-
oxadiazol-3-yl)metoxy)-1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(oxazol-4-ylmetoxy)etan-
1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(isoxazol-4-
ylmetoxy)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(thiazol-
4-ylmetoxy)etan-1-one; 1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-
(pyridin-3-ylthio)etan-1-one; 1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-
2-((4-metoxybenzyl)thio)etan-1-one; 2-((2-clo-4-(triflometyl)phenyl)thio)-1-(2-flo-4-
(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  1-(2-flo-4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)-2-(pyrimidin-5-ylthio)etan-1-one; 1-(2-flo-4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((4-metoxyphenyl)thio)etan-1-one; 2-((2-
clo-4-flophenyl)thio)-1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one; 2-(tert-butylthio)-1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one; 1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((4-
flophenyl)thio)etan-1-one; 2-(benzylthio)-1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-
3-yD)phenyl) etan-1 -one; 1-(2-flo-4-(5 -(triﬂbmetyl)- 1,2 ,4-oxadiazol-3 -yl)phenyl)-2-((4-
metylbenzyl)thio)etan-1-one; 2-((2,6-diclophenyl)thio)-1-(2-flo-4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((4-clobenzyl)thio)-1-(2-flo-4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((2-clo-6-metoxyphenyl)thio)-
1-(2-flo-4-(5-(triflometyl)-1,2,4-0oxadiazol-3-yl)phenyl)etan-1-one; 1-(2-flo-4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((4-(triflometoxy)phenyl)thio)etan-1-one;
1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(((1-metyl-1H-imidazol-4-
yl)metyl)thio)etan-1-one; 2-((3-clo-4-(triflometyl)phenyl)thio)-1-(2-flo-4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  2-((2,4-diflophenyl)thio)-1-(2-
flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1-(2-flo-4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(((1-metyl-1H-pyrazol-4-
yl)metyl)thio)etan-1-one;  1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-
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(phenylthio)etan-1-one i 1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-
2-((thiazol-4-ylmetyl)thio)etan-1-one;  1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yD)phenyl)-2-((oxazol-4-ylmetyl)thio)etan-1-one; 2-(((1,2,4-oxadiazol-3-
yl)metyl)thio)-1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; ~ 1-
(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((isoxazol-4-

ylmetyl)thio)etan-1-one;  1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-
(((1-metyl-1H-1,2,4-triazol-3-yl)metyl)thio)etan-1-one; 1-(2-flo-4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)-2-((3,3,3-triflopropyl)thio)etan-1-one; 1-(2-flo-4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(metylthio)etan-1-one;  2-(etylthio)-1-(2-
flo-4-(5-(triflomety1)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1-(2-flo-4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(isopropylthio)etan-1-one;  1-(2-flo-4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((2-metoxyetyl)thio)etan-1-one; 2-
((xyclopropylmetyl)thio)-1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-
1-one; 1-(3-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(pyridin-3-
yloxy)etan-1-one; 1-(3-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((4-
metoxybenzyl)oxy)etan-1-one; 2-(2-clo-4-(triflometyl)phenoxy)-1-(3-flo-4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1-(3-flo-4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)-2-(pyrimidin-5-yloxy)etan-1-one;  1-(3-flo-4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)-2-(4-metoxyphenoxy)etan-1-one; 2-(2-clo-4-

ﬂophenoiy)-l-(?’ -flo-4-(5 -(triﬂomefyl)—l,2,4-oxadiazol-3-yl)phenyl)etan-l-one ; 2-

(tert-butoxy)-1-(3-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1-(3-
flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(4-flophenoxy)etan-1-one; 2-
(benzyloxy)-1-(3-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1-(3-
flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((4-metylbenzyl)oxy)etan-1-one;
2-(2,6-diclophenoxy)-1-(3-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-

one; 2-((4-clobenzyl)oxy)-1-(3-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one;  2-(2-clo-6-metoxyphenoxy)-1-(3-flo-4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one; 1-(3-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-(4-(triflometoxy)phenoxy)etan-1-one;  1-(3-flo-4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)-2-((1-metyl-1H-imidazol-4-yl)metoxy)etan-1-one; 2-(3-clo-4-
(triflometyl)phenoxy)-1-(3-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
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one; 2-(2,4-diflophenoxy)-1-(3-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one;  1-(3-flo-4-(5-(triflometyl)-1,2 ,4-oxadiazol-3-yl)phenyl)-2-((1-
metyl-1H-pyrazol-4-yl)metoxy)etan-1-one; 1-(3-flo-4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)-2-phenoxyetan-1-one; 1-(3-flo-4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)-2-(thiazol-4-ylmetoxy)etan-1-one; 1-(3-flo-4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)-2-(oxazol-4-ylmetoxy)etan-1-one; 2-((1,2,4-oxadiazol-3-
yDmetoxy)-1-(3-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1-(3-
flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(isoxazol-4-ylmetoxy)etan-1-
one;  1-(3-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((1-metyl-1H-1,2,4-
triazol-3-yl)metoxy)etan-1-one; 1-(3-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-(3,3,3-triflopropoxy)etan-1-one; 1-(3-flo-4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)-2-metoxyetan-1-one; 2-etoxy-1-(3-flo-4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one; 1-(3-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-isopropoxyetan-1-one; 1-(3-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yDphenyl)-2-(2-metoxyetoxy)etan-1-one; 2-(xyclopropylmetoxy)-1-(3-flo-4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1-(2-flo-4-(5 -(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)-2-(pyridin-3-yloxy)etan-1-one; 1-(2-flo-4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)-2-((4-metoxybenzyl)oxy)etan-1-one; 2-(2-clo-4-
(tr1ﬂomety1)phenoxy) 1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one ; 1-(2-flo-4-(5- (trrﬂometyl) 1,2,4-oxadiazol-3-yl)phenyl)-2- (pyrumdm -5-
yloxy)etan-1-one; 1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(4-
metoxyphenoxy)etan-1-one; 2-(2-clo-4-flophenoxy)-1-(2-flo-4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one;  2-(tert-butoxy)-1-(2-flo-4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one; 1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-(4-flophenoxy)etan-1-one; 2-(benzyloxy)-1-(2-flo-4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-((4-metylbenzyl)oxy)etan-1-one; 2-(2,6-diclophenoxy)-1-(2-flo-4-(5-
(triflometyl)-1,2,4-0xadiazol-3-yl)phenyl)etan-1-one; 2-((4-clobenzyl)oxy)-1-(2-flo-4-
(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(2-clo-6-metoxyphenoxy)-
1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1-(2-flo-4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(4-(triflometoxy)phenoxy)etan-1-one; 1-
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(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((1-metyl-1 H-imidazol-4-
yl)metoxy)etan-1-one;  2-(3-clo-4-(triflometyl)phenoxy)-1 -(2-flo-4-(5-(triflometyl)-
1,2.4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(2,4-diflophenoxy)-1-(2-flo-4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1 -(2-flo-4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)-2-((1-metyl-1H-pyrazol-4-yl)metoxy)etan-1-one; 1 -(2-flo-4-
(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-phenoxyetan-1-one; 1-(2-flo-4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(thiazol-4-ylmetoxy)etan-1-one; 1-(2-flo-
4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(oxazol-4-ylmetoxy)etan- l-one; 2-
((1,2,4-oxadiazol-3-yl)metoxy)-1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; 1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-
(isoxazol-4-ylmetoxy)etan-1-one; 1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-((1-metyl-1H-1,2,4-triazol-3-yl)metoxy)etan-1-one; 1-(2-flo-4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(3,3,3 -triflopropoxy)etan-1-one; 1-(2-flo-
4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-metoxyetan-1-one; 2-etoxy- 1-(2-flo-
4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1-(2-flo-4-(5 -(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)-2-isopropoxyetan-1-one; 1-(2-flo-4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)-2-(2-metoxyetoxy)etan-1-one; 2-(xyclopropylmetoxy)-1-
(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1-(2-0x0-2-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)piperazin-2-one va 4-metyl-1-(2-0x0-2-
(4-(5-(triflometyl)-1,2,4-oxadiazol-3 -yl)phenyl)etyl)piperazin—2-one. |

Hop chét theo séng ché nay c6 thé tOn tai dudi dang mdt hodc nhiéu déng phan 1ap
thé. Cac ddng phén 1ap thé khic nhau bao gdm ddng phan d6i quang, d6ng phan khong
d6i quang, déng phan ddi xtmg truc va ddng phan hinh hoc. Ngudi c6 hiu biét trung
binh trong linh vyc nay s& danh gid cao v& viéc mot ddng phan 1ap thé c6 thé hoat dong
manh hon va/hodc cé thé thé hién cac tac dung c6 lgi khi dugce lam gidu so v6i (cac)
ddng phan 1ap thé khéc hofc khi duoc tich ra khoi (c4c) ddng phan 14p the khic. Ngoai
ra, ngudi ¢6 hidu biét trung binh trong linh vurc ndy biét dugce cach tach, lam giau va /
hodic d& didu ché mot céch cé chon loc céc chit ddng phan 1ap thé noi trén. Hop chét
theo séng ché nay c6 thé & dang hdn hop ctia ddng phan 1ap thé, ddng phan 14p thé riéng
1¢ hoic & dang hoat tinh quang hoc.
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Mot phan anion ctia mubi trong trudng hop hop chét c6 Cong thire (I) 1a cation
hodc ¢ kha nidng tao thanh cation ¢6 thé 13 vo co hodc hitu co. Ngoai ra, mot phﬁn
cation ctia mudi trong trudmg hop hop chét c6 Cong thirc (I) 1a mot anion hodc c6 kha
ning tao thanh anion c6 thé 1a v6 co hoc hitu co. Vi du ctia anion v6 co mot phan clia
mudi bao gém nhung khong giéi han & clorua, bromua, iodua, florua, sulfat, photphat,
nitrat, nitrit, hydro cacbonat, hydro sulfat. Vi du mot phan anion v co cla mudi bao
gém nhung khéng giéi han & format, alkanoat, cacbonat, axetat, trifloaxetat,
tricloaxetat, propionat, glycolat, thioxyanat, lactat, suxinat, malat, xitrat, benzoat,
xinnamat, oxalat, alkylsulphat, alkylsulphonat, arylsulphonat aryldisulphonat,
alkylphosphonat, arylphosphonat, aryldiphosphonat, p-toluenesulphonat, va salixylat.
Vi du mét phan cation v6 co cia mudi bao gdbm nhung khong gi6i han & alkali va kim
loai dét alkalin. Vi du mot phan cation hitu co cua mudi bao gdm nhung khong gi6i
han & pyridin, metyl amin, imidazol, benzimidazol, histidin, phosphazen, tetrametyl

ammoni, tetrabutylammoni, cholin va trimetylamin.

Ton sét trong phirc kim loai ctia hop chét c6 Cong thirc (I) cu thé 14 ion ctia c4c
nguyen t6 thudc nhom chinh thit hai, cu thé 13 canxi va magié, cia nhém chinh thi ba
va thi tu, cu thé 1a nhom, thiéc va chi, va ca nhém chuyén tiép thit nhit dén tht tém, cu
thé 13 crom, mangan, sit, coban, nicken, déng, kém va nguyén t8 khac. Uu tién cu thé
12 danh cho cac ion kim loai ctia cac nguy€n t6 thudc chu ky thir tu va cac nhom chuyén
tiép th nhit d&n tht tam. O day, cac kim loai c6 thé c6 mit & cac gia tri khac nhau ma
ching c6 thé cé.

Hop chét duge chon tir Cong thire (T) (bao gdm tat ca cac cht ddng phan Iap the,
N-oxit va mudi clia chuing), thudng co6 thé ton tai & nhiéu hon mot dang. Do d6, Cong
thitc () bao gdm tAt ca céc dang tinh thé va khong két tinh ctia hop chat nhur dugc the
hién trong Cong thite (I). Cac dang khong két tinh bao gdm c4c phuong 4n 13 chit rin
nhu sdp va gdm cling nhu cac phuong 4n 1a dang chét 1ong nhur dung dich va néng chay.
Dang tinh thé bao gdm céc phuong 4n dai dién cht yéu cho mot loai tinh thé don va céc
phuong 4n dai dién cho hdn hop cac dang da hinh (tic 1a céc loai tinh thé khac nhau).
Thuat ngit "da hinh" ding dé chi dang tinh thé cu thé ciia hop chit héa hoc ¢6 thé két
tinh & cac dang tinh thé khic nhau, nhimg dang nay c6 su sdp xép va hoic su pht hop
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khéac nhau cua cac phén tir trong mang tinh thé. Mic du c4c da hinh c6 thé c6 cliing thanh
ph?m hoa hoc, chung cling co thé khac nhau vé thanh phﬁn do su ¢6 mit hodc khong c6
nudc déng két tinh hodc cac phan tir khac, c6 thé lién két yéu hodc manh trong mang
tinh thé. Pa hinh c6 thé khéac nhau vé cac dic tinh héa hoc, vat 1y va sinh hoc nhur hinh
dang tinh thé, mat do, do cling, mau sic, d0 6n dinh hoa hoc, diém néng chay, tinh hut
4m, d6 1o limg, tdc @0 hoa tan va tinh kha dung sinh hoc. Ngudi c6 hiéu biét trung binh
trong linh vuc k¥ thuit nay s€ biét duoc 13 mot dang da hinh ctia hop chét c6 Cong thirc
(D co thé thé hién cac tac dung c6 1oi (vi du, su phtt hop dé didu ché cac cong thirc hiru
ich, cai thién hiéu suit sinh hoc) so véi mot dang da hinh khac hodc mot hdn hop cac
dang da hinh ctia cling mot hop chit dugc bidu dién béi Cong thite (I). Viéc diéu ché va
phan 1ap mot dang da chét cu thé duoc thé hién béi Cong thite (T) ¢6 thé dat duoc bing
cac phuong phap ma nhiing ngudi ¢ hiéu biét trung binh trong linh vuc k¥ thuat nay

d3 biét, bao gém, vi duy, két tinh béng cach str dung cac dung moi va nhiét do da chon.

Theo mot phuong an, sang ché nay @& cap dén quy trinh diéu ché hop chit c6 Cong
thae (I).

Theo mdt phuong 4n, sing ché ndy dé cap dén quy trinh diéu ché hop chét c6 Cong
thire (I), bao gdm cac budc:

a) tao bao v€ nhom cacbonyl ctia hop chit c6 cong thirc 1 bing cach ding chit bao

vé thich hop d& tao hop chét c6 cong thic 2;

Q o_ 0O
£
NS O VA
R R2f
1 2

trong d6, L! 1 lién két truc tiép; A 1a aryl va 1.2 1a lién két truc tiép;
b) cho hop chit c6 cong thirc 2 phén img véi hydroxyl amin 8 tao hop chit c6 cong
thire 3;

HO~
JN\ A ° O* R3f
HoN™ L1712

R2f R2f
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trong do, L' 12 lién két truc tiép; A la aryl va L? 1a lién két truc tiép;

cho hop chit cé cong thitc 3 phan (mg v6i anhydrit clia axit cacboxylic thich hop
ctia cong thirc a hodc clorua ctia axit cacboxylic cua cong thirc b & tao hop chét

c6 cong thtc 4;

o o %
hodc L
HO - i,m__,é) F?.JJ\Q)LR? ¥ R1 (b)x d{,O‘N Of——-\b
O R, 1 A Rt
HzNj\U A“L3§<*( [t {a) N ')\U A\Lz\x\ ‘/R
L 2f
RAH R
3 4

trong d6, L! 12 lién két truc tiép; A 12 aryl va L? 1a lién két truc tiép;

loai nhém bao vé hop chat c6 cong thirc 4 v6i sy c6 mat ctia chat loai nhém bao

vé thich hop dé tao hop chit ¢6 cong thic 5;

O-N [
O-N 0
R"'<\ ! © O* 3f 1
N)\U A\Lz R R _<\Nﬂ\L1 A\sz*(Ref
R2f o
4 R

5
trong d6, L! 12 lién két truc tiép; A 12 aryl va L2 1a lién két truc tiép;

halogen hoa hop chét c6 cong thire 5 véi sy c6 mit cla chét halogen héa thich

hop dé tao hop chat c6 cong thic 6;

O-
O-N o) N (0]
1 \ R1 <\ | A « X
A R A‘]_ZJJ\*(RE’f N)\U o2

2f" Raf

5
trong d6, L! 12 lién két truc tiép; A 12 aryl va L? 12 lién két truc tiép;

cho hop chét ¢6 cong thite 6 phan mg v6i hop cht ¢6 cong thirc (c) dé tao hop
chét c6 cong thire (I);
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P o R10-Q PN W
R . (c) R, .
N L'IA‘LQJJ\F,\»’X XNJ\LiA“LQ ) "Q‘R§0
g R R g2t 3
Céng thixe I

trong d6, L! 1a lién két truc tiép; A 1a aryl; L* 1a lién két tryc tiép; X 1a Br, Cl
hodc I; W' 1a O; RY, W', R¥, R*f, Q va R'? ¢6 cling y nghia dd duge xac dinh
trong phan mo ta chi tiét néu trén.
Theo mot phuong an khac, sang ché nay & cap dén quy trinh diéu ché hop chat c6
cdng thue (I), bao gbm céc budc:
a) cho hop chét c6 cong thirc 7 phan tmg v6i hop chit c6 cong thirc () d tao hop

chét c6 cong thic 8;

; O,C1-C4 alkyl
é‘ U « R
nobu Sln AN
nBu R* 0,01-04 alkyl
© NCo AL AN R
NC\L1A\L2X o SELSY
R2f
7 8

trong do, L! 1a lién két truc tiép; A 1a aryl hodc pyridyl; L? 1a lién két tryuc tiép va
X 1a Br, Cl hoac I;

b) cho hop chét c6 cong thie 8 phan tng voi hydroxyl amin @8 tao hop chat c6 cong

thtre 9;
_C4-Cq alkyl ]
(@) N HO‘N O/C1 Csq alkyl
NC., (AL ZJ\?R af
Al « R
LT HzNJ\U LZJ\(
R R2f
8 9

trong do, L 1a lién két truc tiép; A 1a aryl hodc pyridyl va L2 1a lién két truc
tiép;
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¢) cho hop chét ¢6 cong thirc 9 phén tmg v6i anhydrit cia axit cacboxylic thich hop
ctia cdng thirc a hodc clorua cua axit cacboxylic ctia cong thirc b dé tao hop chit

c6 cong thirc 10;

0 O Thodc
1J§‘~ M 1 I
i} R U C-Cy alkyt
HO-py C-Cy alkyl (@) : “_(,O“i‘f o
! v R¥ , RN ) 3
P‘izN/&“U A‘sz\\z/R N)\!_,‘A‘Lz L\\?R
5 RZf RZf
10

trong d6, L! 1a lién két truc tiép; A 13 aryl hodc pyridyl va L? 1a lién két truc
tiép;
d) halogen hoa hop chit c6 cong thitc 10 v6i su c6 mat cua chét halogen héa thich

hop dé tao hop chat c6 cong thic 6;

,C4-C4 alkyl -
1_<O‘{\1 o o Yy R1_<OE\ 0
RN « R [ N
N)\L1A‘L2J\(R N L1A‘L2ﬂ§<x
R2f R2f" R3f
10 6

trong @6, L! 1a lidn két truc tiép; A 1a aryl hodc pyridyl; L2 1a lién két tryc tiép
va X laBr, Clhodc I;
e) cho hop chit c6 cong thirc 6 phan ting véi hop chit c6 cong thire (c) dé tao hop

chét ¢6 cong thirc (I);

O-N o R1%.GH {O*N w!
R . e} R M I
N"LL?A“LZ'LL X @ N)\UA\G. Qg
RZf R3f r2f Rf&f‘
Cong thire I
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trong do, L! 1a 1ién két truc tiép; A 13 aryl hodc pyridyl; L? 12 lién két truc tiép; X 1a Br,
Clhodc I; W' 1a O; R!, R*, R*, Q va R!% ¢4 cing y nghfa d& dugc x4c dinh trong phéan

mod ta chi tiet néu trén.

Theo mot phuong an khic, sang ché nay dé cap dén quy trinh diéu ché hop chit c6

cong thuc (I), bao gdm céc budc:

a)

b)

cho hop chit c¢6 cong thirc 11 phan tmg véi hydroxyl amin d8 tao hop chat c6
cong thire 12;
NC. ,A « R HON
L \LZNR(Z HzNJ\U As g R

RZf
12
11

trong d6, L! 1 lién két truc tiép; A 1a aryl hodc pyridyl va L? 1a lign két truc tiép;

cho hop chét c6 cong thirc 12 phén img voi anhydrit clia axit cacboxylic thich
hop ctia cdng thire a hodc clorua ctia axit cacboxylic clia cong thirc b & tao hop

chét c6 cong thirc 13;

0 ©
R"}J\o’JL "R1(a)
hozc
o
HC~pN
L Rj,!ixcb.& RU(O}NL i}
HoN~ P 2™ YN .
2 LWL gaf N ‘UA“LZ”%{’R
12 R
13

trong d6, L 1a lién két truc tiép; A 1a aryl hodc pyridyl va L? 1a lién két tryc tiép;

cho hop chét c6 cong thire 13 phan tmg véi chét oxy héa thich hop d tao hop

chét c6 cong thirc 14;

—<O§N _<O\N )
R . R R |
N)\UA\LZ/\KR N L1A\L2
R2f RZ R
13

14

trong do, L' 1a lién két truc tiép; A 1a aryl hodc pyridyl va L? 1a lién két truc tiép;
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d) thty phan hop chét c6 cong thirc 14 v6i sy c6 mat cla chét thay phén thich hop

trén.

d8 tao hop chat c6 cong thie 15;

O-N
(0]
R I A O-N OH
N L L2 R |
R2f R3f _<NJ\L1A\L2 « OH

R2f R3f
15

14

trong d6, L! 1a lién két tryc tiép; A 12 aryl hodc pyridyl va L? 14 lién két truc tiép;

oxy hoa hop chit ¢6 cong thie 15 voi sy ¢6 mit clia chit oxy hoa thich hop dé

tao hop chat c6 cong thic 16;

OH O-N
R\ |

ZJYOH - > -—<NJ\L1 A\Lz

R2f" RSf R R3f

15 16

g
1 |
R \N )\ L1 A L
trong d6, L! 1a lién két truc tiép; A 12 aryl hogc pyridyl va L* 1a lién két truc tiép;

cho hop chit c6 cong thitc 16 phan img v6i hop chét c6 cong thirc (c) dé tao hop

chét ¢6 cong thire (I);

O-N o) R'-qH O-N Wi
R4 c R | .
\NA\L?A 2 oH S ) S N/L.LgA\Lzﬁ\/{Q‘Rm
sz R:ﬂf ! sz Rf)f’ ’
16 Cong thire (I)

trong d6, L' 1a lién két tryc tiép; A 1a aryl hodc pyridyl; L? 1a lién két truc tiép; W' 1a
O; RY, R¥, R¥ Q va R ¢6 cung y nghia d& dugce xac dinh trong phdn m6 ta chi tiét néu

Hop chét theo séng ché nay nhu da duoc x4c dinh trong cong thire (I) chung va/hodc

trong bang 1 dén bang 8 c6 thé duoc didu ché theo quy trinh da biét, theo nhiéu cach

nhu d4 duoc thé hién trong cac so dd 1 dén so d 3.

Sodd 1
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o bao vé dy Tt HO-N d %
i 3 L g { o
NC. Ay z”i\%,R et NG A P R A A RS
- " . z e - = T
R2t budc i ;ng bude 2 ar
s :
1 2
L1 e
@ |
R’ ““O"ﬁ R dong e
- i &V
hodic | dong vong
o [ bude3
Lom
RY ¥
e ﬁ halogen 1 P"f\‘f o lopinhombao vé ) "Qw?i C{"-"’sb
Ry # e N, L 3 e R ; > 3*
R A X e “,A«L,;*«%LZMH\%%,R WA PR
o, RERM buded R¥  budc4 R
5 4
]
roan | the
© J'bzrcc 6

p b wit
N §
R N N 5 Lzaﬁ\;{fﬂi ‘R
rut’ gt

Céng thie [

trong d6, L! 1 lién két truc tiép; A la aryl; L% 1a lién két truc tiép; X 12 Br, Cl hoac I va
W' 1a O; RL, RY, R R19 va Q c6 cung y nghia da duoc xé4c dinh trong phan mo ta chi
tiét néu trén. |

Hop cht c6 cong thirc 2 ¢6 thé duoc diéu ché bang phan (mg bao vé cua hop chat
cacbonyl ¢ cong thirc 1 v6i etylen glycol v6i sy c6 mat ctia N-bromosucxinimit va

trimetyl orthoformat ¢ nhiét do moi trudong xung quanh dén nhiét d6 hodi luu.

Hop chit c6 cong thirc 3 ¢6 thé duge didu ché bing phan tmg hop chét nitril ¢6 cong
thize 2 v6i hydroxyl amin trong dung moi phan cuc ching han nhu etanol, metanol, v.v..
Ngoai ra, phan Umg nay cling co6 thé duoc thuc hién bang cach dung hydroxylamin
hydroclorit v&i sy c6 mat ctia bazo hitu co va v co ching han nhu trietylamin,
diisopropyl amin, natri bicacbonat, v.v..

Hop chét c6 cong thitc 4 ¢6 thé thu nhan duoc bang phan tmg hop chit c6 cong thirc
3 va anhydrit ctia axit cacboxylic ctia cong thirc a. Ngoai ra, hop chét ¢6 cong thic 4
cling c6 thé duge diéu ché bang phan tmg hop vdi clorua cla axit cacboxylic ctia cong

thirc b. Phan tmg nay thuong duge thuc hién trong dung mdi khong phan cuc chéng han
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nhu tetrahydrofuran, 1, 4-dioxan, diclometan, v.v., ty chon v&i su ¢6 mét cta bazo

chéng han nhu trietylamin, diisopropyl amin, v.v., & nhiét d6 tir 0 dén 50 °C.

Hop chét ¢ cong thirc 5 ¢6 thé thu nhan duge bang phan tmg hop chét ketal c6 cong
thirc 4 v6i su ¢6 mit clia chét loai nhém bao vé thich hop chang han nhu xtc téc iodin
hoic axit trong dung méi ching han nhu axeton. Thong thuong, phéan tmg nay dugc

thuc hién & nhiét d6 tir 0 d&én 30 °C.

Hop chat c¢6 cong thitc 6 ¢6 thé thu nhan duoc bang halogen héa hop chat cacbonyl
c6 cong thirc 5 bing chit halogen héa phu hop ching han nhu bromua, N-
bromosucxinimit, N-closucxinimit, v.v.. Thong thuong, phan tmg nay duoc thuc hién

trong dung moi chang han nhu diclometan & nhiét do tir 0 dén 30 °C.

Hop chit ¢6 cong thie (I) c6 thé dugce diéu ché bang phan tmg hop chat alpha-halo
cb cong thte 6 voi hop chét c6 cong thie R1°-QH véi sy c6 mit cua bazo vo co ching
han nhu kali cacbonat, natri bicacbonat trong dung moi ching han nhu axetonitril,
dimetylformamit, etanol, v.v.. Phan Umg nay cé thé duoc thuc hién & nhiét do tix 0 dén

25 °C tuy chon v6i su 6 mét cta kali iodua, natri iodua v.v..

So do 2
O aliyt imi HO~y o O alkyt
NC~L1AKL2X NC. AL EL\\\ R - Nj\‘ (AL e R
Ly - NTLE
) / w2t bude 2 : R
4 bwde 1 8 9
9 o
1?’ch)’li "R @ R .
or dong vong
o
R‘JL\X ® | bwde3
R“’«QH
O-N wi O-N o}
4 c : CyCy alkyl
Y \NJKL‘A‘LZJ\‘:(Q‘RW () RL/\N,B\ A. 2}]\ . x O Pl Ak
2R A LR 2t \aar R B a J'\\\:/RM
R R thé RICRT 4 e 4 N AT
Formuita | . uoc R
bude 3 8

10

trong d6, L 1a lién két truc tiép; A 1a aryl hodc pyridyl; L? 1a lién két truc tiép; X 1a Br,
Cl hodc I va W' 1a O; RL, R, R, R1? va Q c6 cing y nghia dd duoc xac dinh trong

phan mo ta chi tiét néu trén.

Hop chét c6 cong thirc 8 c6 thé thu nhan dugc bang phan tmg hop chét c6 cong thirc

7 v6i hop chat organo stanan c6 cong thirc e voi sur ¢6 mat clia chét Pd (II) chang han
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nhu bis(triphenylphosphin)paladi(IT)diclorit. Phan tmg nay thuong duge thuc hién trong
dung moi toluen & nhiét do tir 50 dén 80 °C.

Hop chit ¢6 cong thitc 9 ¢6 thé duoc didu ché bing phan tmg hop chit nitril ¢6 cng
thirc 8 v6i hydroxyl amin trong dung mdi phén cuc ching han nhu etanol, metanol, v.v..
Ngoai ra, phan img nay c6 thé duoc thue hién bang cach ding hydroxylamin hydroclorit
voi sy c6 mit clia bazo v6 co va hitu co chang han nhu trietylamin, diisopropyl amin,

natri bicacbonat, v.v..

Hop chét ¢6 cong thie 10 c6 thé thu nhan duoc bang phan tmg hop chit c6 cong
thirc 9 va anhydrit ctia axit cacboxylic ctia cong thirc a. Ngoai ra, hop chét c6 cong thirc
10 cling c6 thé duge didu ché bang phan tmg véi clorua clia axit cacboxylic ctia cong
thtrc b. Phan g nay thudng duoc thuc hién trong dung moéi khong phén cuc chéng han
nhu tetrahydrofuran, 1, 4-dioxan, diclometan, v.v., tlty chon véi sy ¢6 mat cua bazo

ching han nhu trietylamin, diisopropyl amin, v.v., & nhigt do ti 0 dén 50 °C.

Hop chét ¢6 cong thitc 6 ¢6 thé thu nhin duoc bing phan (g clia hop chit c6 cong
thire 10 véi chét halo gen hoa chéng han nhu N-bromosucxinimidein véi sy ¢ mat cua
nuGe. Phan tng nay thudng dugc thuc hién trong dung moi ching han nhu

tetrahydrofuran & nhigt 4o tir 0 dén 25 °C.

So do 3
o o
H i (&
" -
hoac
. A - it HO~y ‘ ° b o
Lt »L:’t\}-{: . HQN/K\UA‘LQ%’(RJ RYVK R"‘[:», /1}.\ A 2 R epoxy :-./O‘TAQ a
 buse 1 R¥ dgongvong . - " B 1o a RNAeAe
5 2t . A
12 . g - s K bude 3 R
rO'C 1
i 374
buse4 |y
phan
R'-QH
Oy w ; O-N 9 oxy hoa
R4 A $AL 2o o © " RL(\ A a b on Y D aH
L C g AL S RN A Z%‘(QH
Formua . Phan dmg Mitsunobu | RORY bude 5 L
bude 6 16 -

15

trong do, L! 1a lién két truc tiép; A 1a aryl hodc pyridyl; L* 12 lién két truc tiép; X 1a Br,
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Cl hodc I va W' 1a O; R!, R¥, R R!? va Q c6 cling y nghia dd duoc xdc dinh trong
phin mé ta chi tiét néu trén.

Hop chét ¢6 cong thire 12 ¢6 thé dugc diéu ché bing phan tmg clia hop chét nitril
¢ cong thire 11 véi hydroxyl amin trong dung moi phén cuc ching han nhu etanol,
metanol, v.v.. Ngoai ra, phan tmg nay c6 thé thuc hién bang cach ding hydroxylamin
hydroclorit v&i sy ¢ mdt cua bazo hiru co va vo co chéng han nhu trietylamin,

diisopropyl amin, natri bicacbonat, v.v..

Hop chat c6 cdng thirc 13 ¢6 thé thu nhan dugc bang phan tmg hop chat c6 cong
thire 12 va anhydrit cta axit cacboxylic ctia cong thirc a. Ngoai ra, hop chat c6 cong
thire 13 ¢6 thé duoc didu ché bing phan tmg véi clorua cla axit cacboxylic clia cong
thtrc b. Phan tmg nay thuong duoc thuc hién trong dung mdi khong phén cuc chang han
nhu tetrahydrofuran, 1, 4-dioxan, diclometan, v.v., ty chon v&i sy ¢6 mdt cua bazo

chiing han nhu trietylamin, diisopropyl amin, v.v., & nhiét do tu 0 dén 50 °C.

Hop chit c6 cong thirc 14 c6 thé duge didu ché bing phan tmg cta hop chét c6
cong thire 13 voi chét oxy hoa thich hop ching han nhu m-cloperoxybenzoic axit. Phan
tmg nay thudng dugc thyc hién trong dung mdi chéng han nhu diclometan & nhiét do
tir 0 dén 30 °C.

Hop chét diol c6 cong thitc 15 ¢ thé thu nhan duge bang phan mg ctia hop chét
¢6 codng thuc 14 voi chét thity phan thich hop chéng han nhu nudce véi sy cd mit cla

nitrat nhdm xeri & nhiét do tir 10 &én 30 °C.

Hop chét c6 cong thic 16 ¢6 thé duoc didu ché bang phin tng cua hop chit ¢6
cong thire 15 v6i chét oxy héa thich hop ching han nhur oxon véi sy ¢6 mit clia natri
bromua va nudc. Phan tmg nay thudng duge thuc hién trong dung mdi chéng han nhur

axetonitril & nhiét 46 tir 0 dén 25 °C.

Hop chat ¢6 cong thire (I) ¢6 thé duge didu ché bing phan tmg hop chit c6 cong
thitc 16 v6i hop chét c6 cong thire R1°-QH bang phan tmg Mitsunobou (1a phan tmg
chuyén héa rugu thanh cdc nhém chirc). Phan tmg nay thuong dugc thyc hién voi su c6
mit cua triphenylphosphin, diisopropyl azodicacboxylat hodc dietyl azodicacboxylat

trong dung moi ching han nhu tetrahydrofuran, diclometan, v.v..
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Theo mdt phuong 4n, sang ché d& xuét hop chét c6 Cong thic (B),

O-N

el
N
R1ia

Cong thtrc (B)
trong do,
e #.__OH #.__0O
><Oj ; \[ \EOH_

Theo mot phuong an khac, sang ché @ xuét hop chit c6 Cong thuc (C),

G X
l N/ Rzia

R 13 dugc chon tir OH va

0
R2ib
Cong thtrc (C)
HO.
O-N N
\ CF3"<\ j\ }\
trong d6, G dugc chon tir nhém bao gom N"># yy HoN©#

R2# duoc chon tir nhém bao gdm CHz va O;

R2b duoe chon tir nhém bao gdm metyl va halogen.

Theo m{t phuong 4n, sang ché nay lién quan dn ché phdm bao gdm hop chat c6
cdng thic (1), mudi duge chép nhén trong san xuét ndng nghiép, phtc kim loai, d6ng
phéan cau tric, ddng phan 1ap thé, dong phan khong d6i quang, ddng phan d6i quang,
ddng phén phi di xtmg, ddng phan d6i xtmg truc, ddng phén cdu hinh, déng phan quay,
ddng phén hd bién, d6ng phan quang hoc, ddng phan da hinh, déng phan hinh hoc, hodc
N-oxit ctia chiing tity chon véi mot hodce nhidu thanh phin hoat chét b6 sung véi chat

phu trg nhu chit mang tro hodc bat ky thanh phéan thiét yéu nao khac nhu chit hoat dong

bé mit, chat phu gia, chit pha lodng rén va cht pha lodng 1ong.

Hop chét c6 cong thire (I) va ché phdm theo sang ché nay, mot cach tuong tng, 12

thich hop ding 1am thuéc diét nim. Ching duoc phan biét boi hidu qua vuot trdi doi
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v6i nhidu loai nAm gdy bénh trén cay tréng, bao gém ca cac loai nAm phét sinh tlr dat,
cu thé 1a ¢6 ngudn gbe tir cac loai nim Plasmodiophoromycet, Peronosporomycet (syn.
Oomycetes), Chytridiomycet, Zygomycet, Ascomycet, Basidiomycet va Deuteromycet
(syn. Fungi imperfecti). Mot s§ ¢6 hidu qua vé mit hé théng va chung c6 thé dugce sir
dung dé bao vé cay trong nhu thudc diét ndm trén 14, thudc diét ndm xir 1y hat giéng va
thudc diét nAm ding trong d4t. Hon nita, ching thich hop d8 kidm soét cac loai nAm gy

hai & cdy trong, ching thudong xuét hién trong gd hodc 1€ cua cay.

Hop chét c6 Cong thic () va ché phim theo séng ché nay, mot cach tuong tmg, 1a
phit hop @& 1am thudc diét ndm. Chung dugc phan biét béi mot téc dung vuot trdi v
phd rong ctia nim gay bénh trén cay trdng bao gdm ca ndm trong dit, c6 ngudn gbc dic
biét tir cdc nhém Plasmodiophoromycetes, Peronosporomycetes (syn. Oomycetes),
Chytridiomycetes, Zygomycetes, Ascomycetes, Basidiomycetes va Deuteromycetes
(syn. Fungi imperfecti). Mot s6 ¢6 hidu qua mot cach hé théng va ching c6 thé duge st
dung trong cac phuong phép bao vé cdy trdng nhu thude diét ndm 14, thubc diét ndm dé
lam hat giéng va thudc diét nim trong d4t. Hon nita, ching thich hop dé kiém soat cac

loai nAm gay hai ma c6 thé xuat hién trong go hodc ré cay.

Hop chét c6 Cong thirc (T) va ché phdm theo sang ché dic biét quan trong trong
viée kiém soat nhidu loai ndm gdy bénh trén nhiéu loai ciy trong khic nhau, nhu ngfi
cbe, vi du nhu lta mi, lta mach den, lia mach, tiéu hic mach, yén mach hodc lta; cu
dén, vi du cti cai duong hodc cti cai bo; trai cay, chéng han nhu téo, trdi ciy cimg hozic
trai ciy khong hat, vi du nhu tdo, 1, mén, dao, hanh nhan, anh dao, dau tdy, qua mam
%01, hoic mén gai; cdy ho ddu, nhur ddu ldng, dau Ha Lan, c6 linh lang hodc dau trong;
cay dau, nhu cay cai du, mu tat, 6 liu, hoa huéng duong, dira, hat ca cao, ciy thau dau,
cdy co dau, hat lac hoic dau tuong; ho bau bi, chéng han nhu bi, dua chudt hodc dua;
ciy soi, nhu bong, lanh, ciy gai hodc day; trai cdy ho cam quyt, nhu cam, chanh, budi
ho#c quyt; cac loai rau, nhu cai b6 x61i, rau diép, mang ty, cai bip, ca rét, hanh tay, ca
chua, khoai tdy, dua chudt hodc &t bdt; cay nguyet qué, ching han nhu bo, qué hoic
long ndo; cac cdy tao nang lugng va nguyén ligu, chéng han nhu ngo, ddu tuong, cai
dau, mia hodc co dau; ngo; thude 14; qua hach; ca phé; tra; chudi; cdy nho (nho kho va

nudc nho); cdy hoa bia; 16p co; dudng (con goi 1a Stevia); cdy cao su tu nhién hodc cdy
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canh va 1am nghiép, nhu hoa, cdy bui, cdy 14 rong hodc cdy thuong xanh, vi du cdy 14
kim; va trén c4c vat liéu nhén gidng cdy trdng, ching han nhu hat gibng, va nguyén lidu
cAy trong ctia nhitng cdy nay. Cu thé 13, hop chét c6 Cong thirc I va ché phdm theo sang
ché rit quan trong trong viéc kiém soat ndm gay bénh trén cay trdng d4u tuong va trén
cac nguyén li¢u nhan gibng cay trong, nhu hat gidng va nguyén lidu trdng trot ctia dau
twong. Theo d6, sang ché con bao gdm ché phadm bao gdm it nhat mot hop chat c6 Cong
thirc I va hat giéng. Luong hop chit c6 Cong thirc I trong ché pham nam trong khoang
tir 0,1 g ai (gam trén mdi thanh phin hoat chat) dén 10 kg ai (kilogam trén mdi thanh
phan hoat chét) trén 100 kg hat giéng.

Tét hon 13, hop chét c6 Cong thirc T va ché phim cua ching, tuong g duoc sir
dung d8 kiém soét nhiéu loai ndm & cdy trong trén d6ng rudéng, nhur cti cai dudng khoai
tay, thudc 14, 1aa mi, lta mach den, laa mach, yén mach, 1Ga, ngd, bdng, dau twong, cay
cai dau, cdy ho dau, hoa hudéng duong, ca phé hodc mia; trai cdy; cdy nho; cdy canh;

ho#c c4c loai rau, chang han nhu dua chudt, ca chua, dau hodc bi.

Thuét ngit "nguyén liéu nhan gibng cay" duoc hidu 14 @& biéu thi tt ca cac co quan
sinh san ctia ciy nhu hat gidng va nguyén lidu cay trong nhur gidm canh va ct (vi du
nhu khoai tay), c6 thé duoc sir dung d& nhan gidng cdy. C4c co quan nay bao gdm hat,
1é, qua, ct, than cu, than r&, chdi, mam, canh, hoa va cic bd phan khic cua ciy, bao
gdm ca cdy con va cdy non, s& dugc cdy sau khi ndy mam hozc sau khi moc 1&n khoi

mit dat.

Nhitng cdy non nay ciing c6 thé duge bao vé trude khi chy ghép bang cach xir ly

toan bd hodic mot phan bang cach ngdm hoic tuéi lén.

Tt hon 13, xt Iy nguyén liéu nhan giéng cdy trdng bang hop chat c6 Cong thirc I
va hdn hop va ché phdm ctia ching, tuong tmg, d8 kiém so4t nhidu loai ndm gay bénh
trén ngli cbe, nhu lta mi, lta mach den, lda mach va yén mach; lta, ngo, bdong, va dau

twong.

Thuat ngft "cay trdng" duogc hidu 1a bao gdm cé nhitng cdy da dugc bién ddi bing
c4ch nhan gibng, giy dot bién hodc k¥ thuat di truyén bao gdm nhung khong giéi han
céc san phim cong nghé sinh hoc ndng nghiép trén thi trrdng hodc trong qué trinh phét

trién (xem http://cera-gmc.org/, xem co s& dit liéu cdy trdng bién dbi gen GM tai d6).
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Thuc vat bién dbi gen 1a thyc vat, ma nguyén lidu di truyén dd dugc bién ddi bang cach
str dung céc k¥ thuat ADN tai t5 hop ma trong hoan canh tu nhién khong thé c6 dugc
bing cach nhan gidng chéo, d6t bién hodc tai to hop tu nhién. Thong thudng, mot hodc
nhiéu gen d3 dugc tich hop vao nguyén liéu di truyén ctia ciy bién ddi gen d cai thién
mdt sb tinh chit ctia cay. Nhitng bién d6i di truyén nhu vay cling bao g6m nhung khong
2i61 han & viéc diéu chinh protein sau dich ma, oligo-hodc polypeptit, vi du nhu bing
céch glycosyl héa hodc bd sung polyme nhu prenylat hoa, axetylat hoa hodc farnesylat
héa hoidc cac nhém chite PEG. Thyc vat d& duoc bién dbi bang cach nhan giéng, gy
dot bién hoic ky thuat di truyén, vi du nhu @3 dugce dung nap vai viée st dung cac loai
thudc diét ¢ cu thé, ching han nhu thudc diét c6 phu tro nhu dicamba hodc 2,4-D;
thudc diét co nhu chét e ché hydroxylphenylpyruvat dioxygenaza (HPPD) hoac chét
trc ché phytoen desaturaza (PDS); cac chét tc ché axetolactat synthaza (ALS) nhu
sulfonyl uré hodc imidazolinon; céc chat e ché enolpyruvylshikimat-3-phosphat
synthaza (EPSPS), nhu glyphosat; cac chét Gc ché glutamin synthetaza (GS) nhu
glufosinat; chét trc ché protoporphyrinogen-IX oxidaza; cac chit trc ché sinh tong hop
lipid nhu axetyl CoA cacboxylaza (ACCase); hodc thudc diét co oxynil (tic 1a
bromoxynil hoic ioxynil) 14 két qua clia cc phuong phap nhan gidng hodc k¥ thuat di
truyén thong thuomg. Hon nita, thuc vat dd dugc lam cho khéng véi nhiéu loai thudc
diét ¢ thong qua nhidu dot bién dbi gen, ching han nhu khang ca glyphosat va
glufosinat hodc ca giyphosat va thudc diét co tir mot loai khac nhu chét (e ché ALS,
chét e ché HPPD, thudc diét ¢é phu trg, hodc chét e ché ACC. Nhimng céng nghé
khéng thube diét co nay dugc mo ta trong Pest Manageem. Sci. 61,2005, 246; 61, 2005,
258; 61, 2005, 277; 61, 2005, 269; 61, 2005, 286; 64, 2008, 326; 64, 2008, 332; Weed
Sci. 57, 2009, 108; Austral. J. Agricult. Res. 58,2007, 708; Science 316, 2007, 1 185;
va céc tai liéu tham khao duoc trich din trong d6. Mot s6 cay trdng d4 dugc 1am cho ¢
khé ning dung nap thudc diét c6 bang cac phuong phép nhén gibng thong thudng (giy
d6t bién), vi du nhu cdy cai diu mua hé Clearfield® (Canola, BASF SE, Puc) ¢6 thé
chiu duge imidazolinon, vi du nhu imazamox, hodc hoa huéng duong ExpressSun®
(DuPont, USA) cé thé dung nap uré sulfonyl, vi du tribenuron. Céc phuong phép k¥
thuat di truyén da duge sir dung dé tao ra cac cdy trong nhu dau twong, bong, ngd, clt

ci va cAy cai du, ¢6 kha nang chiu dugc thude diét co nhu glyphosat va glufosinat,

59

59/143



48523

mot sd trong s6 d6 c6 bén trén thi trudmg dudi tén thuong mai RoundupReady® (chiu
dugc glyphosat, Monsanto, USA), Cultivance® (chiu dugc imidazolinon, BASF SE,
Prrc) va LibertyLink® (chiu duoc glufosin, Bayer CropScience, Duc).

Hon nfta, cay tréng c6 kha ning téng hop mot hoac nhiéu protein diét cOn trung,
cu thé 12 nhitng protein duoc biét dén tir chi vi khuin (Bacillus), bang cach sir dung cac
k§ thudt ADN tai t6 hop nim trong pham vi clia sang ché nay. Bacillus cu thé 1a tir
Bacillus thuringiensis, nhu 8-endotoxins, vi du CrylA(b), CrylA(c), CrylF, CrylF(a2),
CryllA(b), CrylllA, CryllIB(bl) hodc Cry9c; protein diét con trung cay trdng (VIP), vi
du VIP1, VIP2, VIP3 hodc VIP3A; protein diét con trung cua vi khudn xAm chiém tuyén
tring, vi du Photorhabdus spp. hodc Xenorhabdus spp.; doc t6 do dong vat san sinh ra,
ching han nhu doc t5 bo cap, doc t8 nhén, doc t5 ong bép cay hodc cic chét doc than
kinh dic hiéu con trung khéc; cac doc t6 do nim san sinh ra, ching han nhu doc td
Streptomycetes, cac loai lectin cay tréng, chéng han nhu c4c hat ddu hodc lua mach;
agglutinin; chit trc ché proteinaza, nhu chét trc ché trypsin, chét e ché proteaza serin,
chét e ché patatin, xystatin hogc papain; cac protein bat hoat ribosom (RIP), ching han
nhu ricin, ng6-RIP, abrin, luffin, saporin hodc bryodin; cac enzym chuyén hoa steroit,
ching han nhu 3-hydroxapseoit oxyaza, ecdapseoit-IDP-glycosyl-transferaza,
cholesterol oxyaza, chat e ché ecdyson hoic HMG-CoA-reductaza; thude chen kénh
ion, chéng han nhu thudc chen kénh natri hodc canxi; hocmon esteraza kich thich phat
trién; thu thé hocmon loi tiu (thu thé helicokinin); stilben synthaza, bibenzyl synthaza,
chitinaza hodc glucanaza. Trong tinh trang k¥ thuat da biét ctia sang ché, cac protein
hodc chét ddc diét con trung nay cling dugc hiéu mot cach 18 rang 1a cac tién doc to,
protein lai, protein bi c4t bét hoic bién ddi. Protein lai duoc ddc trung boi su két hop
méi ciia cic midn protein, (xem, vi du WO02/015701). Céc vi du khac vé cac doc t6
hodc thuc vat bién d6i gen c6 kha ning tbng hop cac doc td d6 duoc cong bd, vi du,
trong EP374753, W093/007278, W095/34656, EP427 529, EP451 878, WO03/18810
va W003/52073. Cac phuong phap san xuét thuc vat bién dbi gen nhu vay thudng duge
biét dén bdi ngudi c6 hidu biét trung binh vé linh vuc k¥ thudt trong tng va duge m6
ta, vi du nhu trong céc 4n phim dugc d& cap & trén. Nhitng protein diét con tring cé
trong thyc vat bién dbi gen truyén cho cdy tao ra nhitng protein nay chdng lai céc loai

gdy hai tur tAt ca c4c nhom dong vat chan dbt, cu thé 1a bo canh ctmg (Coeloptera), con
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trung hai canh (Diptera) va buém dém (Lepidoptera) va giun tron (Tuyén trung). Thuc
vat bién ddi gen c¢6 kha ning tdng hop mét hodc nhiéu protein diét con trung, vi du,
duoc mb ta trong cac An pham duoc d& cip & trén, va mdt s trong s6 d6 c6 ban trén thi
truomg nhu YieldGard® (gidng ngd san xudt doc t5 CrylAb), YieldGard®Plus (gibng
ngd san xuit doc t5 CrylAb va Cry3Bb1), Starlink® (gibng ngod san xut doc t6 Cry9c),
Herculex®RW (gidng ngd san xuit Cry34Abl, Cry35Ab1 va enzym phosphinothrixin-
N-axetyltransferaza [PAT]); NuCOTN®33B (gidng bong san xudt doc t6 CrylAc),
Bollgard®I (giéng bong san xudt doc t6 Cryl Ac), Bollgard®II (gibng bong san xuat doc
t§ CrylAc va Cry2Ab2); VIPCOT®(gidng bdng san xudt doc td VIP); NewLeaf®(giong
khoai tay san xuét doc t& Cry3A); Bt-Xtra®, NatureGard®, KnockOut®, BiteGard®,
Protecta®, Btl 1 (vi du Agrisure® CB) va Bt176 tir Syngenta Seeds SAS, Phap, (gidng
ng6 san xult doc t6 CrylAb va enzym PAT), MIR604 tir Syngenta Seeds SAS, Phép
(gidng ngd san xut phién ban bién ddi cta doc t6 Cry3A, c.f. WO 03/018810), MON
863 tir Monsanto Europe S.A., Bi (giéng ngd san xuit doc t6 Cry3Bbl), IPC 531 tir
Monsanto Europe S.A., Bi (gibng bong san xuat phién ban bién ddi cua doc t6 CrylAc)
va 1507 tir T4p doan Pioneer Overseas, Bi (gibng ngd san xudt doc t5 Cryl F va enzym
PAT).

Hon nita, cdy trong c6 kha ning tong hgp mot hodc nhiéu protein dé ting strc d&
~ khang hodc kha nang chiu dung ctia nhiimg cay nay d6i voi mim bénh vi khudn, virut
hodic nAm bénh bang cach str dung k¥ thuat ADN tai t hop cling ndm trong pham vi
cua sang ché nay. Vi du vé cac protein nhu vay dugc goi 1a "protein lién quan dén sinh
bénh" (protein PR, xem vi du EP392225), cac gen khang bénh cay trdng (vi du nhu céc
gidng khoai tiy, thé hién cac gen khing tic dung chéng lai Phytophthora infestans c6
ngudn gbc tir khoai tiy hoang dd Solanum tubocastanum) hogc T4-lysozym (vi du,
gidng khoai tay c6 kha nang tdng hop céc protein ndy véi kha nang chdng lai vi khuin
nhu Erwinia amylvora). Cac phuong phdp san xudt cdy trong bién ddi gen nhu vay
thuong duge biét dén béi ngudi ¢6 hiéu biét trung binh vé linh vire k§ thudt twong tng

va duoc mo ta, vi du nhu trong cac an pham duge dé cip & trén.

Ngoai ra, cdy tréng cling bao gbm bang cach st dung céc k¥ thuat ADN tai t6 hop

c¢6 kha ning tong hop mdt hodc nhiéu protein dé ting nang suat (vi dy, san xuat sinh
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khéi, nang sut hat, ham luong tinh bot, ham lugng dau hoic ham luong protein), kha
ning chiu han, mén hodc cac yéu t6 moi truong han ché sinh trudng khéc hodc kha ning

chdng chiu sdu bénh va nam bénh, vi khuan hodc virut ctia nhitng cdy do.

Hon nita, cac loai ciy trong cling bao gdm viéc st dung ky thuat ADN tai t6 hop
mot luong chét bién ddi c6 ham luong hodc cic chit méi ¢6 ham luong, cu thé 1a dé cai
thién dinh dudng cho nguoi hodc ddng vat, vi du nhu cdy ¢ déu tao ra axit béo omega-
3 chudi dai ¢6 loi cho stc khoe hodc axit béo omega-9 khong bdo hoa (vi du nhu cay

cai dau Nexera®, DOW Agro Sciences, Canada).

Mt khéc, cdy trong cling bao gdm viée st dung k¥ thuat ADN tai t6 hop mot lwong
bién ddi cta cdc chit c6 ham lugng hodc cac chit méi v& ham luong, cu thé 1a dé cai
thién san xuit nguyén liéu tho, vi du nhu khoai tay tao ra luong amylopectin dugc tang

cudng (vi du nhu khoai tdy Amflora®, BASF SE, Dtc).

Sang ché ciling lién quan dén phuong phap kiém soat hodc ngin chin cdy trong
nhi®m nim gy ra boi cic vi sinh vat & cay trdng trong cay trong noéng nghiép va cay
trdng lam vudn, trong d6 mot lugng hiru hidu cta it nhit mot hop chét c6 Cong thic I
hozc hdn hop theo sang ché nay hoic ché phim theo sang ché nay, duoc str dung cho
hat giéng ctia cdy trong. Hop chit, hdn hop va ché pham theo séng ché c6 thé dugc str
dung dé kiém so4t hodc ngin ngira cac bénh ndm giy bénh & ciy trdng. Hop chét ¢6
Céng thitc I, hdn hop va ché phim cta ching, mt cach tuong Gng, dic biét phi hop dé

kiém soéat cac bénh nam & cay trong sau:

Albugo spp. (gi trang) trén cdy canh, rau qua (vi du: A. Candida) va hoa huéng
duong (vi du: A. tragopogonis); Altemaria spp. (d6m 14 Alternaria) trén rau, cdy cai dau
(4. Brassicola hodic Brassicae), cu cai dudng (4. tenuis), trai cdy, lta, dau tuong, khoai
tay (vi du: 4. solani hodc A. Alternata), ca chua (vi du: 4. solani hodc A. Alternata) va
laa mi; nAm Aphanomyces spp. trén cu cai duong va rau qua; bénh bac 14 Ascochyta
spp. trén ngii cc va rau qua, vi du: A. tritici (than thu) trén lua mi va 4. hordei trén la
mach; ndm Bipolaris va Drechslera spp. (sinh san hiru tinh: Cochliobolus spp.), vi du
bénh bac 14 phia Nam (D. maydis) hodc bénh bac 14 phia Bic (B. zeicola) trén ngd, vi
du dém (C. sorokiniana) trén ngii cbe va vidu B. oryzae trén lta va co; Blumeria (trudce

day 1a Erysiphe) graminis (phén tring) trén ngfi cbe (vi du trén lta mi hodc lua mach);
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nim Botrytis cinerea (sinh san hitu tinh: Botryotinia fuckeliana: mdc x4m) trén tréi ciy
va qua mong (vi du ddu tay), rau qua (vi du rau diép, ca rét, cin tay va cai bép), c cai
dAu, hoa, ddy leo, cdy 1am nghiép va lia mi; Bremia lactucae (suong mai) trén rau diép;
Ceratocystis (syn. Ophiostoma) spp. (thdi hodc héo) trén ciy 14 rong va cdy thuong
xanh, vi du C. ulmi (bénh c&y du Ha Lan) trén cdy du; Cercospora spp. (¢6m 14
Cercospora) trén ngd (vi du: ddm 14 xam: C. zeae-maydis), lua, cu cai duong (vi du C.
beticola), mia, rau, ca phé, dau twong (vi du C. sojina hodc C. kikuchii) va laa;
Cladosporium spp. trén ca chua (vi du C. Fulvum: nidm mdc 14) va ngii cdc, vi du C.
herbarum (tai den) trén lta mi; Claviceps purpurea (nAm cya ga) trén ngl cbe;
Cochliobolus (sinh san v6 tinh: Helminthosporium ctia nim Bipolaris) spp. (d6m 14)
trén ngd (C. carbonum), ngti cbe (vi du C. sativus, sinh san vo tinh: B. sorokiniana) va
lta (vi du C. miyabeanus, sinh san vo tinh: H. oryzae); Colletotrichum (sinh san hiru
tinh: Glomerella) spp. (than thw) trén bong (vi du C. gossypii), ngd (vi du C.
graminicola: Bénh théi than thén thu), tréi cdy mém, khoai tay (vi du C. coccodes: chdm
den), dau (vi du C. lindemuthianum) va dau twong (vi du: C. truncatum hoac 1a C.
gloeosporioides); Corticium spp., vi du C. sasakii (d6m van) trén laa; Corynespora
cassiicola (d8m 13) trén d4u tuong va cdy canh; Cycloconium spp., vi du C. oleaginum
trén cy 0 liu; Cylindrocarpon spp. (vi du: théi cdy an qua hoic giy mon nho, sinh san

hitu tinh: Nectria hodc Neonectria spp.) trén cdy an qua, day leo (vi du C. liriodendri,

sinh san hitu tinh: Neonectria liriodendri: Bénh chan den) va cdy canh; Dematophora’

(sinh san hitu tinh: Rosellinia) necatrix (thdi 18 va than) trén dau twong; Diaporthe spp.,
vidu D. phaseolorum (ngap nudéc) trén ddu tuong; Drechslera (syn. Helminthosporium,
sinh san hitu tinh: Pyrenophora) spp. trén ngo, ngii cbc, ching han nhu lia mach (vi du
D. teres, ddm ludi) va lia mi (vi du D. tritici-repentis: dbm da), lua va cd; Esca (vét soc
den, ngp) trén diy leo, do Formitiporia (syn. Phellinus) punctata F. mediterranea,
Phaeomoniella chlamydospora (truéc d6 1a Phaeoacremonium chlamydosporum),
Phaeoacremonium aleophilum va/hodc Botryosphaeria purusa; Elsinoe spp. trén tao (£.
pyri), qua mém (£. veneta: bénh than thu) va dy leo (£. ampelina: bénh than thu);
Entyloma oryzae (bénh than 1) trén lua; Epicoccum spp. (mdc den) trén lta mi;
Erysiphe spp. (phan trdng) trén cu cai dudng (£. betae), rau qua (vi du E. pisi), ching

han nhu dua chudt (vi du E. cichoracearum), cdi bdp, cu cai dau (vi du: E.
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crossiferarum); Eutypa lata (théi muc Eutypa hoic vét soc den, sinh sén vo tinh:
Cytosporina lata, syn. Libertella blepharis) trén cdy an qua, day leo va cdy canh;
Exserohilum (syn. Helminthosporium) spp. trénngd (vi du E. turcicum); Fusarium (sinh
san hitu tinh: Gibberella) spp. (héo, thdi ré hogc than) trén cac loai cay khac nhau, ching
han nhu F. graminarum hodc F. Culmorum (théi 18, nAm vay hodc bénh bac 14) trén ngil
cbc (vi du laa mi hodc la mach), F. oxysporum trén ca chua, F. solani (£. sp. glyxin
now syn. F. virguliforme) va F. tucumaniae va F. brasiliense timg gdy ra hdi chimng dot
tit trén d4u tuong va F. verticillioides trén ngd; Gaeumannomyces graminis (tdn gbc)
trén ngii coc (vi du 1ta mi hodc la mach) va ngd; Gibberella spp. trén ngi cbe (vi du
G. zeae) va laa (vi du G. fujikuroi: Bénh Bakanae); Glomerella cingulata trén dy leo,
qua tdo va céc loai ciy khac va G. gossypii trén bong; T hop hat trén laa; Guignardia
pricewellii (thdi den) trén day leo; Gymnosporangium spp. trén cy hoa hong va ciy
bach xu, vi du G. sabinae (bénh gi) trén 1&; Helminthosporium spp. (syn. Drechslera,
sinh san hiru tinh: Cochliobolus) trén ngd, ngii cdc va lua; Hemileia spp., E. g. H.
differatrix (bénh gi 14 ca phé) trén ca phé; Isariopsis clavispora (syn. Cladosporium
vitis) trén day leo; Macrophomina phaseolina (syn. Phaseoli) (thdi ré va than) trén dau
twong va bong; Microdochium (syn. Fusarium) hoa nhung tuyét (nAm tuyét hdng) trén
ngii cbc (vi du lta mi hodc lua mach); Microsphaera diffusa (phén tring) trén dau trong;
Monilinia spp., vi du nhu M. laxa, M. fructicola va M. fructigena (bac hoa va canh 14,
thdi nau) trén trai cdy ctmg va cic cdy hoa héng khéé; Mycosphaerella spp. trén ngli
cbe, chudi, trai cay mém va hat lac, vi du nhu M. graminicola (sinh san vo tinh: Septoria
tritici, Septoria blotch) trén lta mi hodc M. fijiensis (bénh Sigatoka den) trén chudi;
Peronospora spp. (swong mai) trén bép cai (vi du P. Brassicae), cdy cai dau (vi du P.
parasitica), hanh tdy (vi du P. killer), thudc 14 (P. tabacina) va dau tuong (vi du P.
manshurica); Phakopsora pachyrhizi va P. meibomiae (gi dau tuong) trén déu tuong;
Phialophora spp. vi du trén day leo (vi du P. tracheiphila va P. tetraspora) va dau tuong
(vi du: P. gregata: thdi than); Phoma lingam (thdi 1 va than) trén cay cai dau va cai
bip va P. betae (thdi ré, d6m 14 va ngp nudc) trén ct cai duong; Phomopsis spp. trén
hoa huéng duong, day leo (vi du: P. viticola: d6m 14) va dau twong (vi du nhu thdi than:
P. phaseoli, sinh san hitu tinh: Diaporthe phaseolorum); Physoderma maydis (d6m nau)

trén ngd; Phytophthora spp. (héo, 18, 14, qua va ré) trén céc loai cdy khéc nhau, chang
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han nhu 6t bt va dua chudt (vi du P. capsici), dau tuong (vi du P. megasperma, syn.
P. sojae), diu twong, khoai tdy va ca chua (vi du: P. infestans: bénh suong mai) va cay
14 rong (vi du: P. ramorum: tao); Plasmodiophora brassicae (thdi 1é) trén bép cai, cai
dau, cu cai va céc loai cay khic; Plasmopara spp., vi du P. viticola (suong mai nho)
trén cy nho va P. halstedii trén hoa hudng duong; Podosphaera spp. (phan tring) trén
cay hoa hdng, hoa bia, t4o va qua mém, vi du P. leucotricha trén tao; Polymyxa spp., Vi
du nhu trén cac loai ngli cbe, chdng han nhu lta mach va lta mi (P. graminis) va cu cai
duong (P. betae) va do do lay truyén cdc bénh do virut; Pseudocercosporella
herpotrichoides (d6m mét, sinh san hitu tinh: Tapesia yallundae) trén ngi cbe, vi du laa
mi hodc laa mach; Pseudoperonospora (suong mai) trén céac loai cdy khac, vi du P.
cubensis trén ciy bau bi hodc P. humili trén cdy hoa bia; Pseudopezicula tracheiphila
(bénh chay do hodc rotbrenner, sinh san vo tinh: Phialophora) trén day leo; Puccinia
spp. (bénh gi) trén cac loai cdy khac nhau, vi du P. triticina (gi ndu hoac gi 14), P.
striiformis (gi soc hodc gi vang), P. hordei (gi cdy lun), P. graminis (gi gbc hoic gi den)
hodc P. recondita (gi ndu hodc gi 14) trén ngli cbc, ching han nhu lta mi, lta mach hodc
lia mach den, P. kuehnii (gi cam) trén cdy mia va P. asparagi trén mang tay;
Pyrenophora (sinh san vo tinh: Drechslera) tritici-repentis (d6m da) trén Itia mi hogc P.
teres (@6m ludi) trén lta mach; Pyricularia spp., vi du P. oryzae (sinh san hitu tinh:
Magnaporthe grisea, bénh dao on) trén lda va P. grisea trén co va ngil cbe; Pythium
spp. (ngép nudc) trén co, la, ngod, lua mi, béng; cai dau, hoa huéng duorﬁg, dau tuong,
ci cai dudng, rau va céc loai thuc vat khac (vi dw: P. wltimum hodc la P.
aphanidermatum); Ramularia spp., vi du R. collo-cygni (¢6m 14 Ramularia, d6m 14 sinh
1) trén Iaa mach va R. beticola trén cu cai duong; Rhizoctonia spp. trén bong, lta, khoai
tdy, cd, ngod, cai dau, khoai tay, cii cai dudng, rau va céc loai thuc vat khac, vi du R.
solani (thdi ré va than) trén dau twong, R. solani (bac 14) trén Ita hodc R. Cereis (bac 14
Rhizoctonia) trén Ita mi hodc lta mach; Rhizopus stolonifer (mbc den, théi mém) trén
dau tay, ca rt, bap cai, diy leo va ca chua; Rhynchosporium secalis (bong nudc) trén
[tia mach, lta mach den va tiéu hic mach; Sarocladium oryzae va S. attenuatum (thdi
v0) trén cdy lua; Sclerotinia spp. (thdi than hodc mdc trang) trén céc loai rau va cay
trong trén ddng rudng, ching han nhu cai dau, hoa huéng duong (vi du: S. sclerotiorum)

va dau twong (vi du S. rolfsii hodc 14 S. sclerotiorum); Septoria spp. trén céc loai cay
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khac nhau, vi du: S. glycin (d6m nau) trén dau twong, S. tritici (Septoria blotch) trén lua
mi va S. (syn. Stagonospora) nodorum (Stagonospora blotch) trén ngii cbe; Uncinula
(syn. Erysiphe) giun moc (phén trang, sinh san vo tinh: Oidium tuckeri) trén day leo;
Setospaeria spp. (bénh bac 18) trén ngd (vi du S. turcicum, syn. Helminthosporium
turcicum) va co; Sphacelotheca spp. (bénh than) trén ng6, (vi du S. reiliana: bénh than
dAu), lua mién va mia; Sphaerotheca Fuliginea (phén tring) trén bau bi; Spongospora
subterranea (ndm vay tréng) trén khoai tiy va bénh truyén nhiém qua virut theo do;
Stagonospora spp. trén ngil cbe, vi du S. nodorum (Stagonospora blotch, sinh san hiru
tinh: Leptosphaeria [syn. Phaeosphaeria) nodorum) trén lGa mi; Synchytrium
endobioticum trén khoai tdy (bénh mun cdc khoai tdy); Taphrina spp., Vi du: T.
deformans (bénh xoan 14) trén dao va T. pruni (thi mén) trén mén; Thielaviopsis spp.
(théi ré den) trén thudc 14, tao, rau, dau twong va bong, vi du 7. basicola (syn. Chalara
elegans); Tilletia spp. (ndm thudng hoic bénh than thdi) trén ngii cbc, ching han nhu
T. tritici (syn. T. caries, nam lta mi) va T. controversa (ndm Iin) trén laa mi; Typhula
incarnata (mbc tuyét xam) trén lia mach hodc la mi; Urocystis spp., vi du U. occulta
(bénh than gbc) trén Itia mach den; Uromyces spp. (bénh gi) trén céc loai rau, chéng han
nhu dau (vi du U. appendiculatus, syn. U. phaseoli) va cu cai dudng (vi du U. betae);
Ustilago spp. (bénh ndm than xdp) trén ngil cbe (vi du U. nuda va U. avaenae), ngd (vi
du U. maydis: bénh nidm than ngd) va mia; Venturia spp. (vay) trén tao (vi du V.
inaequalis) va 18; va Verticillium spp. (hé’o) trén c4c loai cdy khac nhau, ching han nhu
trai cAy va cAy canh, ddy leo, trai cAy mém, rau va cdy trdng trén dong rudng, vi du V.

dahliae trén du tay, cai dau, khoai tay va ca chua.

Céc hop chat c6 cong thire I, hdn hop hoic cac ché phdm ctia chiing ¢6 thé duoc str
dung dé didu tri mot sb bénh nim & ciy tréng. Céc vi du khong gisi han bénh nim &

cy trdng c6 thé duoc diéu tri theo sdng ché bao gdm:

Ustilaginales (nim than den) nhu Ustilaginoidea virens, Ustilago nuda, Ustilago
tritici, Ustilago zeae, d6m ddi v&i nhitng mAm bénh tir nAm Pucciniales nhu Cerotelium
fici, Chrysomyxa arctostaphyli, Coleosporium ipomoeae, Hemileia vastatrix, Puccinia
arachidis, Puccinia cacabata, Puccinia graminis, Puccinia recondita, Puccinia sorghi,

Puccinia hordei, Puccinia striiformis f.sp. Hordei, Puccinia striiformis f.sp. Secalis,
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Pucciniastrum coryli, hodc Uredinales ching han nhu Cronartium ribicola,
Gymnosporangium juniperi-viginianae, Melampsora medusae, Phakopsora pachyrhizi,
Phragmidium mucronatum, Physopella ampelosidis, Tranzschelia discolor va
Uromyces viciae-fabae; va céc bénh thdi rira va cac bénh khic nhu bénh do
Cryptococcus spp., Exobasidium vexans, Marasmiellus inoderma, Mycena spp.,
Sphacelotheca reiliana, Typhula ishikariensis, Urocystis agropyri, Itersonilia
perplexans, Corticium invisum, Laetisaria fuciformis, Waitea circinata, Rhizoctonia
solani, Thanetephorus cucurmeris, Entyloma dahliae, Entylomella microspora,
Neovossia moliniae va Tilletia caries. Blastocladiomycetes, nhu Physoderma maydis.

Mucoromycetes, nhu Choanephora cucurbitarum.; Mucor spp.; va Rhizopus cholhizus,

Trong mdt phuong an khic, cac bénh gay ra boi mam bénh ddm, vi du nhu loai
Gymnosporangium, vi du nhu Gymnosporangium sabinae; Loai Hemileia, vi du
Hemileia vastatrix; loai Phakopsora, vi du Phakopsora pachyrhizi hodc Phakopsora
meibomiae; 10ai Puccinia, vi du Puccinia recondita, Puccinia graminis by Puccinia

striiformis; loai Uromyces, vi du Uromyces appendiculatus;

Trong d6, Cronartium ribicola (gi thong tring); Gymnosporangium juniperi-
virginianae (gi sit Cedar-apple); Hemileia vastatrix (gi ca phe); Phakopsora meibomiae
va P. pachyrhizi (gi ddu twong); Puccinia coronata (gi trén lua mach den va yén mach);
Puccinia graminis (Bénh gi lia mi va c6 xanh Kentucky, hodc d6m den ctia ngfi cdc);
Puccinia hemerocallidis (gi hoa hién); Puccinia persistens subsp. triticina (gi lia mi
hodc 'gi nau hodc d0"); Puccinia sorghi (gi 6 ngo); Puccinia striiformis (‘g vang' trong
ngli cbe); Uromyces appendiculatus (g1 & dau); Uromyces phaseoli (gl dau); Puccinia

melanocephala ('gi nw’ trong cdy mia); Puccinia kuehnii ('gi cam' trong cay mia).

Céc loai cay c6 thé duogc xtt Iy theo sang ché bao gbém cac loai sau: bong, lanh, nho,
trai cdy, rau qua, chéng han nhu Rosaceae sp (vi du nhu céc loai qua Iyu nhu téo, 1€,
mo, anh d3o, hanh nhan va dao), Ribesioidae sp., Juglvaaceae sp., Betulaceae sp.,
Anacardiaceae sp., Fagaceae sp., Moraceae sp., Oleaceae sp., Actinidaceae sp.,
Lauraceae sp., Musaceae sp. (vi du ciy chudi va vuon chudi), Rubiaceae sp. (vi du ca
phé), Theaceae sp., Sterculiceae sp., Rutaceae sp. (vi du chanh, cam va budi); Vitaceae

sp. (vi du nho); Solanaceae sp. (vi du ca chua, 6t), Liliaceae sp., Asteraceae sp. (vi du
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rau diép), Umbelliferae sp., Cruciferae sp., Chenopodiaceae sp., Cucurbitaceae sp. (Vi
du dua chudt), Alliaceae sp. (vi du tdi tdy, hanh tay), Papgroupaceae sp. (vi du ddu Ha
Lan); ciy trong chinh, ching han nhu Poaceae/Graminae sp. (vi du ngd, cé, ngil cbe
nhu lta mi, laa mach den, lIta, lta mach, yén mach, ké va tiéu hic mach), Asteraceae
sp. (vi du huéng duong), Brassicaceae sp. (vi du bép cai tring, bép cai do, bong cai
xanh, sup lo, cai Brussels, cai chip, su hao, ct cai, va hat cai dau, mu tat, cai ngua va
cai xoong), Fabacae sp. (vi du dau, déu phong), Papgroupaceae sp. (vi du déu tuong),
Solanaceae sp. (vi du khoai tay), Chenopodiaceae sp. (vi du cti cai dudng, cu cai bo,
ci cAu vdng, ¢t dén); Malvaceae (vi du nhu bong); cdy hiru ich va cay canh cho vuon

va khu vuc rimg; va cdc giong bién doi gen cua tirg loai cdy nay.

Viéc kiém soét cac bénh sau day ctia dau trong dugc chu trong: }Céc bénh nim trén
14, than, vo va hat gdy ra, vi du, do d8m 14 Altemaria (4d4ltemaria spec. atrans
tenuissima), Anthracnose (Colletotrichum gloeosporoides dematium var. truncatum),
d6m nau (Septoria glycin), dbm 14 cercospora va bénh bac 14 (Cercospora kikuchii),
bénh bac 14 choanephora (Choanephora infundibulifera trispora (Syn.)), dém 14
dactuliophora (Dactuliophora glycin), ndm méc swong mai (Peronospora manshurica),
bénh bac 14 drechslera (Drechslera glycini), d6m 14 frogeye (Cercospora sojina), dém
14 leptosphaerulina (Leptosphaerulina trifolii), d6m 14 phyllostica (Phyllosticta
sojaecola), bénh bac 14 va vo (Phomopsis sojae), nim mdc phan tring (Microsphaera
diffusa), d6m 14 pyrenochaeta (Pyrenochaeta glycin), bénh bac 14, gan 14, tan la
rhizoctonia (Rhizoctonia solani), gi (Phakopsora pachyrhizi, Phakopsora meibomiae),
bénh nidm vay (Sphaceloma glycin), bénh bac 14 stemphylium (Stemphylium

botryosum), dém muc tidu (Corynespora cassiicola).

Bénh ném trén ré va gbc than gay ra, vi dy, do thdi & den (Calonectiia crotalariae),
thi than ( Macrophomina phaseolina), bénh bac 14 fusarium hodc héo, bénh thdi ré va
bénh thdéi vo va thin (Fusarium oxysporum, Fusarium orthoceras, Fusarium
semitectum, Fusarium equiseti), thdi r& mycoleptodiscus (Mycoleptodiscus terrestris),
neocosmospora (Neocosmospora vasinfecta), bénh bac vé va than (Diaporthe
phaseolorum), bénh thdi gdc (Diaporthe phaseolorum var. caulivora), bgnh thoi

phytophthora (Phytophthora megasperma), théi gbc nau (Phialophora gregata), thdi
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pythium (Pythium aphanidennatum, Pythium irregulare, Pythium debaryanum,
Pythium myriotylum, Pythium ultimum), bénh théi ré rhizoctonia, thdi gdc va ngap nude
(Rhizoctonia solani), bénh thdi gbc sclerotinia (Sclerotinia sclerotiorum), bénh bac 14

sclerotinia phia Nam (Sclerotinia rolfsii), thi ré thielaviopsis (Thielaviopsis basicola).

Sang ché ciing lién quan dén viéc st dung cac hop chét c6 cong thire I, hdn hop
hodc cac ché pham ciia ching dé kiém soat hodc ngin ngira cac bénh & cay trdng sau
day: Puccinia spp. (gi) trén cay trdng khac nhau, vi dy, nhung khong giéi han & P.
triticina (gi 14 hodc gi ndu), P. striiformis (gi vang hodc soc), P. hordei (gi ltm), P.
graminis (gi gbc hodc gi den) hodc P. recondita (gi 14 hodc gi ndu) trén ngil cbc, ching
han nhu lta mi, lda mach hodc lta mach den va Phakopsoraceae spp. trén cac loai cay
khéc nhau, cu thé 1a Phakopsora pachyrhizi va P. meibomiae (gi ddu tuong) trén dau
twong, Hemileia vastatrix (gi ca phé), Uromyces appendiculatus, Uromyces fabae va

Uromyces phaseoli (gi dau).

Séang ché lién quan dén viéc st dung cac hop chét c6 cong thire I, hdn hop hodc céc
ché phdm cua ching d8 kiém soét hodc ngin ngira nim gy bénh trén cay trong nhu
Phakopsora pachyrhizi, Phakopsora meibomiae, cua cay trdng néng nghiép va ciy

trong lam vuon.

Hop chit ¢c6 Cong thirc I, hdn hop va cac ché phdm cua ching, mdt cach tuong
ttng, cling phit hop & kiém so4t bénh nim c6 hai trong viéc béo vé céc san phim dugc
ct gift, bdo quan hozc thu hoach va trong viéc bao vé nguyén liu. Thuat ngit "bao vé
nguyén liéu" duoc hidu 1a bao vé cdc nguyén liéu ky thuat va phi sinh vat, nhu chat két
dinh, keo dén, g8, gidy va bia, vai, da, chit phan tan son, nhua, chat boi tron lam mét,
soi hodc vai, chéng lai su pha hoai va ph4 hity ctia cac vi sinh vét gy hai, chéng han
nhu ndm va vi khuan,

Dbi véi vie bao vé gd va cac nguyén lidu khéc, ddc biét chu y dén céac loai ndm
gy hai sau: Ascomycetes (Ascomycota) nhu Ophiostoma spp., Ceratocystis spp.,
Aureobasidium pullulans, Sclerophoma spp., Chaetomium spp., Humicola spp.,
Petriella spp., Trichurus spp.; Basidiomycetes (Basidiomycota) nhu Coniophora spp.,
Coriolus spp., Gloeophyllum spp., Lentinus spp., Pleurotus spp., Pora spp., Serpula spp.

va Tyromyces spp., Deuteromycetes (Deuteromycotina) nhu Aspergillus spp.,
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Cladosporium spp., Penixillium spp., Trichoderma spp., Altemaria spp., Paecilomyces
spp. va Zyeimycetes nhu Mucor spp., va ngoai viéc bao v€ cac san phim duge bdo quan
va thu hoach, cac loai ndm men sau day 1a dang luu y: Candida spp. va Saccharomyces

cerevisae.

Trong mo6t phuong 4n cua (cac) hop chét c6 Cong thirc I, hon hop va cac ché phdm
cia chung, mdt cach tuong tng, dic biét phu hop d8 kidm soat cic bénh ndm & ciy

trdng sau: Phakopsora pachyrhizi va P. meibomiae (d6m dau twong) trén dau tuong.

Sang ché lién quan dén phuong phéap nhim kidm soét hodc ngan ngira bénh nim
gdy bénh trén cay trdng. Phuong phép nay bao gdm qua trinh xtt ly nim hodc cic nguyén
ligy, cay, bd phan cua cdy, vi tri xung quanh ctia céy, dAt hodc hat giéng dé bao vé chéng
lai su tn cong clia ném, v&i mot luong hitu hidu cta it nhét mot hop chét c6 Cong thirc

I hodc hdn hop hodc céc ché pham gdm c6 it nhit mot hop chat ¢ Cong thire T

Phuong phap xt ly theo sang ché ciing c6 thé dugc stt dung trong linh vuc bao vé
cac san phém dugc cét gitt hodc thu hoach chéng lai sur tAn cong cia ndm va vi sinh vat.
Theo sang ché, thuat ngft "c4c san pham dugc cét gift" duoc hiéu 13 @8 chi cac chét tur
nhién co nguén géc thuc vat hodc dong vét va cac dang ché bién ctia chung, dugc léy
tir vong doi tu nhién va cin dugc bao vé 1au dai. Cac san phdm dugc cét gii, bao quan
co nguén géc thuc vat, ching han nhu thuc vét hodc cac bd phén cua ching, vi du nhu
thén, 14, ct, hat, qua hodc ngli cde, ¢6 thé duge bao vé & trang thai mdi thu hoach hodc
& dang ché bién, nhu séy khd, 1am 4m, vun, nghién, ép hodc rang, qua trinh nay con
duge goi 1a xtt 1y sau thu hoach. Gd cling duoc x4c dinh thude cac san phém duoc cét
gitt, cho dit & dang g thd, nhu g xdy dung, tru dién va rao chén, hoic ¢ dang thanh
phim, nhu 6 noi that hodc cac vat 1am tir gd. Céc san pham dugc cht gift c6 ngudn gde
dong vat 1a da sdng, da, 16ng thu, 16ng va nhitng san phdm twong ty. Cac hdn hop theo
sang ché c6 thé ngin nglra cac tac dong bat loi nhu thdi rira, d6i mau hodc nim méc.
Tét hon 1 "cac san phim dugc cAt gitt" duoc hidu 1 biéu thi cac chat ty nhién c6 ngudn
gbc thuc vat va céc hinh thic ché bién ctia chung, t&t hon nita 14 trai ciy va céc hinh
thitc ché bién cua chung, ching han nhu téo, trai cdy cimg, tréi cdy mém va chi cam

chanh va c4c hinh thirc ché bién ciia chung.
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Hop chit c6 Cong thirc I, cc hdn hop va cac ché phim ctia ching, twong tng, c6
thé dugc st dung dé cai thién stc khoe ciia cy trong. Sang ché cling lién quan dén
phuong phép cai thién strc khoe céy trdng bang cach xir Iy ciy, nguyén liéu nhan gibng
va/hodc xung quanh noi cdy dang phat trién hodc s& phat trién véi mot lugng hop chét

hiéu qua ctia cong thtrc I va cdc che pham tuong tmg.

Thuét ngft "stc khoe cay trong" duge hiéu 1a dé chi mét tinh trang cua cdy va/hodc
céc san phdm ctia n6 dugce xac dinh béi mot s6 chi s& hoic két hop v6i nhau nhu ning
sudt thuc t& (vi du nhu ting sinh khdi va/hodc ting ham lugng céc thanh phﬁn co gia
tri), stic séng cta cdy (vi du nhu su phat trién ctia cdy duoc cai thién va/hodc 14 xanh
hon ("hiéu tmg xanh"), chat luong (vi du, cai thién ham luong hogc ché phim cta mot
s thanh phin nhét dinh) va kha nang chiu ép lyc phi sinh hoc va/hodc sinh hoc. Cac
chi s6 duoc xéc dinh & trén vé tinh trang sirc khoe clia cdy c6 thé phy thudc lan nhau

hoic c6 thé 1a két qua ctia nhau.

Hop chit c6 Cong thitc I ¢6 thé & dang bién dbi hoc da hinh tinh thé khéc nhau
ma hoat tinh sinh hoc clia chiing c6 thé khéc nhau. Tuong tu, d6 chinh la ddi twong bao

ho cuia sang che nay.

Céc hop chat c¢6 cong thie I duge sit dung nhur vy hodc dudi dang ché phdm dé
xu ly ndm bénh hoic ciy tré)ng, cac vt liéu nhan giéng cay trdng, nhu hat, d4t, bé mit,
vat liéu hodc phong 8¢ dé bao vé khoi su tAn cong clia nim v6i lugng hidu qua céc hoat
chit. Viéc thuc hién ¢ thé duoc str dung ca trudce va sau khi ciy bi nhiém bénh, cac
nguyén li¢u nhan gibng cay trdng, ching han nhu hat gibng, dAt, bé mit, nguyén lidu

hogc phong bi nhiém nam.

Nguyén lidu nhin gidng cay trdng c6 thé duoc xtt ly véi muc dich bao vé béng hop
chét c6 Cong thic I, hdn hop va cac ché phdm ctia chiing tai hodc trude khi trdng hoic
gieo cdy.

Sang ché ciing lién quan dén c4c ché pham hoéa hoc nong nghiép (hda ndng) gdm
c6 chét phu tro va it nhit mot hop chét c6 Cong thire L.

Ché pham héa hoc bao gdm mot lugng hop chAt c6 hoat tinh chdng ndm ctia Cong

thirc I. Thudt ngt "lugng hitu higu" biéu thi mot lugng ché phém hodc hop chét c6 Cong
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thie 1, da @ kiém soat ndm c6 hai trén cay trong hodc trong bao vé nguyén liéu va
khong gdy thiét hai dang ké cho céc cay trong duge xt ly. Mot lwong nhu vay c6 thé
khac nhau nhiéu va phu thudc vao céc yéu t§ khac nhau, ching han nhu céac loai nim
duoc kiém soét, cay tréng hodc nguyén liéu duge xir 1y, diéu kién khi hau va hop chat

cu thé cua Cong thire I duge st dung.

Céc hop chit c6 Cong thuce I, cac -oxit clia chiing, phue kim loai, ddng phan, chét
da hinh hoac mudi dugc chip nhan trong san xuét néng nghiép ctia chung co thé duoc
chuyén dbi thanh céc ché phdm hoa chat nong nghiép thong thuong, vi du nhu dung
dich, nhii trong, huyén pht, bui, bdt, bot nhio, hat nho, dang €p, vién nang va hén hop
cua chung. Vi du cho cac ché phim 13 huyén phu (vi du: SC, OD, FS), chit c6 dic nhii
twong (vi du: EC), nhil twong (vi du: EW, EO, ES, ME), vién nang (vi du: CS, ZC), bot
nhdo, vién ngdm, bot thdm nude hodc bui (vi du: WP, SP, WS, DP, DS), dang €p (vi
du: BR, TB, DT), hat nhd (vi du: WG, SG, GR, FG, GG, MG), cac san phim diét con
tring (vi du: LN), ciing nhu cac cong thirc gel xir Iy nguyén liéu nhan gibng cy trong
nhu hat gidng (vi du: GF). Nhiing loai ndy va cic ché phim khic duge dinh nghia trong
"Catalogue of pesticide Formulation types and international coding system", Technical
Monograph No. 2, 6" Ed. May 2008", Thang 5 nam 2008, CropLife International (Danh

muc cac dang Bao ché thudc trir sdu va hé thong ma héa qudc t8).

Céc ché phim duoc diéu ché theo cach da biét, nhw dugc md ta boi “Mollet and
Grubemann, Formulation technology”, Wiley VCH, Weinheim, 2001 (Mollet va
Grubemann, Coéng nghé bao ché); hoic “Knowles, New developments in crop
protection product Formulation, Agrow Reports DS243, T&F Informa, London, 2005”

(Knowles, Nhitng phét trién méi trong cong thirc san pham bao vé cy trong)

Phu gia thich hgp la dung mdi, chét mang 16ng, chét mang rin hodc chit don rén,
chét hoat dong bé mat, chit phan tan, chét nhii hoa, chét 1am udt, chét bd trg, chat hoa
tan, chét ting cudng tham nhap, chét keo bao v&, chit két dinh, chét 1am ddc, chat lam
4m, thudc chéng cOn trung, chét hép dAn, chét kich thich cho #n, phu gia lién két, thude

diét khuén, chét chéng dong, chét chéng tao bot, chét tao mau, chét dinh va chét gén.

Céac dung moi thich hop va chit mang 16ng 1a nudc va dung méi hitu co, chéng han

nhu c4c phin diu khoang c6 nhiét do soi trung binh dén cao, vi du dau hoa, dau diesel;
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dau c6 ngu@)n géc thuc vat hodc ddng vat; cac hydrocacbon aliphatic, vong va thom, vi
du nhu toluen, parafin, tetrahydronaphtalen, naphtalen kiém; rugu, vi du etanol,
propanol, butanol, rugu benzyl, xyclohexanol; glycol; DMSO; xeton, vi du nhu
xyclohexanon; este, vi du nhu lactat, cacbonat, este axit béo, gamma-butyrolacton; axit
béo; photpho; cc amin; cac amit vi du N-metyl pyrrolidon, axit béo dimetyl amit; va
hdn hop cta chung. ChAt mang ran hodc chit don rén thich hop 1a dat khodng, vi du
silicat, silica gel, bot tan, cao lanh, d4 voi, voi, phan, dt sét, dolomit, dat diatomaceous,
bentonit, canxi sulfat, magié sulfat, magié oxit; polysacarit, vi du xenluloza, tinh bdt;
phan bén, vi du amoni sulfat, amoni photphat, amoni nitrat, uré; cac san phdm c6 ngudn

obc thuc vat, vi du nhu bot ngii cde, bot vo cdy, bot gd, bot hat dé va hdn hop ctia chimg.

Céc chat hoat dong bé mit thich hop 1a cac hop chét hoat dong bé mat, ching han
nhu cac chit hoat dong bé mit anion, cation, khong ion va ludng tinh, polyme khdi, da
dién giai, va hdn hop cua ching. Céac chét hoat dong bé mit nhu vy c6 thé duoc str
dung 1am chét nhii héa, cht phan tan, chit hoa tan, chit 1am u6t, chat ting cuong tham
nhap, chét keo bao vé& hoiic cht bd trg. Vi du vé cht hoat dong bé mat dwoc liét ké
trong McCutcheon's, Quyén 1: Chat nhii héa & chét tiy rira, McCutcheon's Directories,
Glen Rock, USA, 2008 (phién ban Qudc t& hodc phién ban Bic My).

Céc chét hoat dong bé mit anion thich hop 1a kidm, kiém thd hodc mudi amoni ctia
sulfonat, sulfat, photphat, cacboxylat va hdn hop ctia chung. Vi du v& sulfonat bao gém
alkylaryl sulfonat, diphenyl sulfonat, alpha-olefin sulfonat, lignin sulfonat, sulfonat ctia
axit béo va dau, sulfonat ctia etoxylat alkylphenol, sulfonat ctia alkoxylat arylphenol,
sulfonat cia naphtalen ngung tu, sulfonat clia dodexyl-va tridexylbenzen, sulfonat ctia
naphtalen va alkyl naphtalen, sulfosucxin hogc sulfosucamat. Vi du vé sulfat 13 sulfat
clia axit béo va du, cta etoxylat alkylphenol, rugu, rugu etoxylat hoa hodc este clia
axit béo. Vi du vé& photphat 1 este photphat. Vi du vé cac cacboxylat 13 c4c alkyl

cacboxylat va cac cacboxyl héa rugu hogc alkylphenol etoxylat.

Céc chét hoat dong bé mit khong ion thich hop 1a alkoxylat, amit axit béo thay thé
N, amin oxit, este, chét hoat dong bé mit c6 dudng, chét hoat dong bé mit polyme va
hdn hop cta chung. Vi du vé alkoxylat 1a cdc hop chét nhu ruou, alkylphenol, amin,

amit arylphenol, axit béo hodc este axit béo da dugc alkoxyl héa véi ti 1€ tr 1 dén 50
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chét twong dwong. Etylen oxit va/hodc propylen oxit ¢6 thé duoc str dung cho qué trinh
alkoxyl hoa, tot nhat 13 etylen oxit.

Vi dy vé& céc amit axit béo thay thé N 13 glucamit axit béo hodc alkanolamit axit
béo. Vi du vé este 1 este axit béo, este glyxerol hodc monoglyxerit. Vi du vé cac chit
hoat d6ng bé mit c6 dudng 1a sorbitan, sorbitan etoxylat héa, sucroza va glucoza este
hodc alkylpolyglucosit. Vi du vé chat hoat dong bé mit polyme 1 cac chit home- hodc

copolyme cua vinyl pyrrolidon, rugu vinyl hodc vinyl axetat.

Céc chét hoat dong bé mit cation thich hop 1a cac chét hoat dong bé mat bac bén,
vi du cac hop chit amoni bac bon v6i mot hodc hai nhém ky nude, hodc mudi cta cac
amin chinh chudi dai. Cac chét hoat dong bé mit ludng tinh thich hop 1a alkylbetain va
imidazolin. C4c polyme khéi thich hop 1 c4c polyme khéi thudc loai A-B hodc A-B-A
gdm c6 cac khdi polyetylen oxit va polypropylen oxit hodc loai A-B-C gbm c6 alkanol,
polyetylen oxit va polypropylen oxit. Chét da dién giai thich hop 1a polyaxit hodc
polybazo. Vi du vé polyaxit 1a mudi kiém cta axit polyacrylic hodc polyme comb
polyaxit. Vi du vé polybazo 1 polyvinyl amin hodc polyetylen amin.

Céc chit bd tro phit hop 1a cac hop chét, ¢6 hoat tinh khong déng ké hodc thdm chi
khong c6 hoat tinh trir sdu va chung cai thién hi¢u suét sinh hoc cta cc hop chat co

Cong thirc I theo muc tiéu. Vi du 1a céc chét hoat dong bé mit, ddu khoang hoic dau

thuc vat va céc chét phu trg khéc. Céac vi du khac dugc ligt ké bdi Knowles trong Chét

bd tro va phu gia, B4o cdo Agrow DS256, T&F Informa UK, 2006, chuong 5.

Chét 1am dic thich hop 14 polysacarit (vi du nhu gém xanthan, cacboxymetyl
xenluloza), dat sét vo co (bién dbi hiru co hogc khong bién d6i), polycacboxylat va

silicat.

Céc chat diét khudn thich hop 12 cac din xudt clia bronopol va isothiazolinon nhu

alkylisothiazolinon va benzisothiazolinon.
Céc chit chdng ddng thich hop 1a etylen glycol, propylen glycol, uré va glyxerin.
Céc chit chéng tao bot thich hop 1a silicon, rugu chudi dai va mudi cua axit béo.

Céac chat tao mau thich hop (vi du nhu mau do, xanh duong hodc xanh lyc) la cac

séc t c6 do hoa tan trong nude thap va thudc nhudm hoa tan trong nude. Vi du 13 chét
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mau vo co (vi du: oxit sét, oxit titan, sat hexaxyanoferrat) va chat mau hiru co (vi du:

chat tao mau alizarin-, azo- va phtaloxyanin).

Chét dinh hodc chét gan thich hop 1a polyvinyl pyrrolidon, polyvinyl axetat, ruou
polyvinyl, polyacrylat, sap sinh hoc hodc tdng hop, va ete xenluloza.

Vi du cho céc ché phim va diéu ché ctia chung 1a:

i) Chét c6 dic tan trong nude (SL, LS)

Tir 10 dén 60% khéi lugng ctia mot hop chét c6 Cong thire T va tir 5 dén 15% khéi
luong chit lam w6t (vi du: rugu alkoxylat) duge hoa tan trong nuéc va/hode trong dung
méi hoa tan trong nude (vi du nhu rugu) dé c6 100% khéi lugng. Céc hoat chat hoa tan
khi pha loang véi nude.

ii) Chét c6 dic phan tin dugc (DC)

Tir 5 dén 25% khéi luong ctia mot hop cht c6 Cong thire T va tir 1 dén 10% khdi
luong phén tan (vi du polyvinyl pyrrolidon) duoc hoa tan trong dung mdi hitu co (vi
du: xyclohexanon) d c6 100% khéi lugng. Pha lodng véi nude tao thanh mot dich phan
tan.

iii) Chit ¢6 dic nhii trong (EC)

Tir 15 dén 70% khéi luong ctia mot hop chit c6 Cong thie T va 5-10% khdi luong
chat nhii hoa (vi du canxi dodexylbenzensulfonat va etoxylat dau thiu dau) duoc hoa
tan trong dung moi hitu co khong tan trong nude (vi du hydrocacbon thom) d& c6 100%
khéi luong. Pha lodng véi nudce tao ra mdt nhil twong.

iv) Nhii tuong (EW, EO, ES)

Tir 5 dén 40% khdi luong ctia mot hop chat c6 Cong thirc T va tir 1 dén 10% khdi
luong chét nhii héa (vi dy canxi dodexylbenzensulfonat va etoxylat dau thau dau) dugc
hoa tan trong tir 20 dén 40% khéi luong dung mdi hitu co khdng tan trong nude (vi du
hydrocacbon thom). Hén hop nay duge dua vao nude d2 c6 100% khdi luong bang may
nhii héa va duoc tao thanh dang nhii twong ddng nhét. Pha lodng véi nude tao ra mot
nh{l trong.

v) Huyén phu (SC, OD, FS)
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Trong may nghién bi khudy tron, tir 20 dén 60% khdi lwong hop chat c6 Cong thite
I duoc tan nhé béng viéc thém tir 2 dén 10% khéi lwong chét phéan tan va chit 1am w6t
(vi du natri lignosulfonat va etoxylat rugu), tr 0,1 dén 2% khéi luwong chit 1am dic (vi
du: gébm xanthan) va nudc @ c6 100% khdi luong d tao huyén phu c¢6 hoat tinh tbt.
Pha lodng véi nude duoc huyén phi hoat chit 6n dinh. Ddi véi ché pham loai FS, c6

t61 40% khdi luong chat gin (vi du: reou polyvinyl) duogc thém vao.
vi) Hat phan tdn trong nudc va hat tan trong nuée (WG, SG)

Tir 50 dén 80% khdi luong ctia hop chat c6 Cong thie T duge nghién min béng
c4ch thém chit phan tin va chét 1am ué6t (vi du natri lignosulfonat va rugu etoxylat) véi
100% khéi luong va dugce didu ché dudi dang hat phan tan trong nudc hodc hoa tan
frong nude bing céc thibt bj k§ thuat ( vi du: dun, thép phun, ting s6i). Pha lodng voi

nudce tao ra sy phan tan 4n dinh hodc dung dich cta hoat chét.

vii) Bot phén tan trong nudc va bot hoa tan trong nudc (WP, SP, WS) tir 50 dén
80% khéi luong ctia hop chit c6 Cong thuce I dugce nghién trong may nghién roto stato
6 thém tir 1 dén 5% khdi lwong chit phan tén (vi du: natri lignosulfonat), tir 1 dén 3%
khdi lwong chat lam w6t (vi du: rugu etoxylat) va chét mang ran (vi du: silica gel) dé co
100% khéi lwong. Pha lodng v6i nude tao ra sy phan tan 4n dinh hodc dung dich cua

hoat chét.

viii) Gel (GW, GF)

Trong méay nghién bi khuly tron, tir 5 @&n 25% khéi luong hop chat c¢6 Cong thirc
I duoc tan nho bang viée thém tir 3 dén 10% khdi lwong chit phan tan (vi du natri
lignosulfonat), chét 1am dic tir 1 dén 5% khéi luong (vi du cacboxymetyl xenluloza) va
nuée dé c6 100% khdi lugng dé tao ra huyén phit hoat chét. Pha lodng véi nude duge
huyén phit hoat chit én dinh.

ix) Vi nhil twong (ME)

Tir 5 dén 20% khéi luong ctia mot hop chit ¢6 Cong thire T duge thém vao tir 5 dén
30% khdi luong hdn hop dung moi hitu co (vi du: axit béo dimetyl amit va

xyclohexanon), tir 10 dén 25% khéi lugng hdn hop chét hoat dong bé mit (vi du rugu

76

76/143



48523

etoxylat va arylphenol etoxylat) va nudc d8 c¢6 100% khdi lwong. Hon hop nay duoc
khuéy trong 1 gio dé tao ra mot loai vi nhil bn dinh nhiét dong.

x) Vién nang siéu nho (CS)

Mot pha diu gdm c6 tir 5 dén 50% khéi lugng cta hop chit c6 cong thirc I, tir 0

dén 40% khéi lugng dung mai hiru co khong tan trong nudc.

(vi du, hydrocacbon thom), tir 2 dén 15% khéi lwong monome acrylic (vi du:
metylmetacrylat, axit metacrylic va mot di- hodc triacrylat) dugc phén tén vao dung
dich nudc ctia chét keo bao vé (vi du: ruou polyvinyl). Phan tmg trung hop gbc din dén
st hinh thanh céc vién nang siéu nho poly(meth)acrylat. Ngoai ra, mdt pha dau gdm c6
tir 5 @&n 50% khéi lwong cta hop chit c6 Cong thirc I, dung méi hitu co khong tan trong
nude tir 0 dén 40% khéi lwong (vi du hydrocacbon thom) va monome isoxyanat (vi du:
diphenylmethen-4,4'-diisoxyanatae) dugc phan tdn vao dung dich nude cua chat keo
bao vé (vi du: rugu polyvinyl). Viéc bd sung mot polyamin (vi du hexametylendiamin)
dAn dén sy hinh thanh céc vién nang siéu nho. Cac monome chiém t6i 1 dén 10% khdi
luong lién quan dén tong pha trdn vién nang siéu nho.

xi) Bot bui (DP, DS)

Tir 1 d&n 10% khéi luong hop chit c6 Cong thire I duoc nghién min va tron 1an véi
chét mang rén (vi du: cao lanh dugc chia min) d8 c6 100% khéi lugng.

xii) Hat (GR, FQG)

Tix 0,5 dén 30% khéi lwong ctia mot hop chét ¢6 cong thirc I duge nghién min va
duoc lién két véi chit mang ran (vi du nhu silicat) d8 c6 100% khéi lwong. Tao hat dat
duoc bang cach dim, siy phun hogc ting soi.

xiii) Chét 1ong thé tich cuc thip (UL)

Tu 1 d&&n 50% khdi lwong ctia mot hop chét c6 cong thire I duge hoa tan trong dung
moi hitu co (vi du hydrocacbon thom) d& ¢ 100% khéi luong.

Céc ché phim tir i) dén xiii) c6 thé tlry ¥ chita cc chit phu trg khéc, chang han nhu
thudc diét khuén tir 0,1 dén 1%, chét chéng dong tur 5 dén 15%, chat chéng tao bot tir
0,1 dén 1% va chét tao mau tir 0,1 dén 1% .
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Céc thanh phin héa hoc néi chung gdm c6 tir 0,01 dén 95%, tt nhat 1a tir 0,1 dén
90%, va cu thé 1a tir 0,5 dén 75%, theo khéi lugng ctia hoat chét (hc). Cac hoat cht
duoc st dung & d6 tinh khiét tir 90% dén 100%, t6t nhat 1 tir 95% dén 100% (theo phd
NMR).

Déi v6i muc dich xir Iy nguyén liéu nhan gidng cdy trong, cu thé 1a hat gibng, giai
phap xi Iy hat giéng (LS), nhii twong - huyén phtt (SE), huyén phu linh dong (FS), bot
dé xtr Iy kho (DS), bot phén tén trong nudce @& xtr Iy bun (WS), bdt hoa tan trong nude
(SS), nhil twong (ES), nhil tuong ddm déc (EC) va gel (GF) thuong duge sit dung. Cac
ché phim nay cho, sau khi pha lodng hai dén mudi lan, ndng d9 hoat chét tir 0,01 dén

60% khéi luong, tot nht 12 tir 0,1 dén 40%, trong cac ché phdm pha sin dé st dung.

C6 thé str dung trude hodc trong khi gieo. Cac phuong phap st dung hop chat co
Cong thirc I, hdn hop va ché phdm ctia chiing, tuong mg, trén nguyén liéu nhan gidng
cdy trong, cu thé 12 hat giéng, bao gdm tia, pht, ép vién, phi bui va ngam ciing nhu cac
phuong phép sir dung trong lubng. Tt hon 13, hop chat c6 Cong thirc I, hdn hop va ché
phém cua ching, twong tmg, dugc st dung cho nguyén liéu nhan gibng cay trong bang

phuong phap khong nay mam, vi du nhu bing cch gieo hat, ép vién, phu va pht bui.

Khi duoc st dung trong bao vé thuc vat, luong hoat chét duogc st dung tiy thudc
vao muc do hidu qua mong mudn, tir 0,001 dén 2 kg mdi ha, t6t hon 1a tir 0,05 dén 1 kg

mdi ha, tot hon nita 14 tir 0,1 dén 1,0 kg mdi ha.

Trong qud trinh xir ly cac nguyén liéu nhan gibng cdy trdng nhur hat gidng, vi du
bing cach phi bui, phit hodc nhing hat, thuong cin phai ¢6 luong hoat chat tir 0,1 dén
1000 g, t5t hon 1a tir 1 dén 1000 g, t5t hon nita 14 tir 1 dén 100 g va tot nhét 1a tir 5 dén
100 g 100 g, trén 100 kg nguyén liéu nhan giéng cy trdng (tdt nhét 1a hat giéng).

Khi duoc st dung trong viéc bao vé€ nguyén liéu hodc cac san phém duoc cht gift,
bao quan, lugng hoat chét duoc sir dung tiry thudc vao loai khu vuc str dung va muc d6
hiéu qua mong mudn. Luong hoat chét trén mot mét khdi nguyén liéu duge xit ly thudong
duge str dung trong viéc bao vé nguyén liéu tir 0,001 g dén 2 kg, t6t nhét 12 0,005 g dén
1 kg.
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Céc loai dau, chit 1am u6t, chat bd trg, phan bon hodc vi chit dinh dudng va thude
trir sAu khc (vi du thubc diét co, thudc trir sau, thude diét ndm, chit diéu hoa sinh
trudéng, chit an toan, thudc trir sdu sinh hoc) co thé duge thém vao cac hoat chét hodc
céc ché phdm gdm c6 ching nhu 1a hdn hop hoic, néu thich hogp cho dén ngay trude khi
stt dung (trdn trong bé). Céc tac nhan ndy co thé duoc tron 1n v6i cac ché phdm theo

séng ché theo ty 18 khéi lwong 1:100 dén 100:1, t6t nhat 12 1:20 dén 20:1.

Mot loai thudc trir su néi chung 1a mdt tic nhan héa hoc hodc sinh hoc (nhur thanh
phdn hoat chat trir sau, hop chét, ché phém, virut, vi khuan, cht khang khuin hogc khtt
tring) ma thong qua tac dung cua nd co6 thé ngan chin, 1am mét tic dung, giét chét hodc
lam gidm sdu bénh. Céc loai gay hai muc ti€u co6 thé bao gém con trung, bénh & cay
trong, co dai, dong vat than mém, chim, dong vat c6 vi, c4, tuyén trung (giun tron) va
vi khudn phd hay tai san, gy phién toai, 1y lan bénh hodc 1 vat truyén bénh. Thuat
ngit "thudc trir sdu" bao gdm ¢4 cac chit didu hoa sinh trudng thuc vat lam thay d6i tbe
do tang trudng, ra hoa hodc tdc do sinh san cla ciy; thudc 1am rung 1a 1am cho 14 hodc
tan 14 rung khoi cdy, thuong 1a dé tao diéu kién cho thu hoach; chét hit 4m thac day
lam kho cac md séng, ching han nhu ngon cdy khong mong mudn; chét kich hoat thuc
vat, kich hoat sinh ly thuc vat dé bao vé chéng lai mét sb loai gay hai; chét an toan lam
giam tac dung diét c6 khong mong mudn ctia thude trir siu trén cy trdng; va cac chat
kich thich téng truéng thuc vat anh hudng dén sinh ly thuc vat, vi du nhu dé tidng su
phét trién clia cdy, sinh khdi, ning sudt thyc t& hodc bt ky thong s6 chét luong nao khac

ctia san pham c6 thé thu hoach cua cdy trong.

Nguoi st dung sir dung céc ché pham theo sang ché bang thiét bi chinh liéu trude,
méy phun deo ba 16, bé phun, mit phing phun hogc hé thdng tudi. Thong thudong, ché
pham hoéa hoc néng nghiép duge tao thanh tir nude, dung dich dém va/hodc cac chit
phu trg khac véi ndng d6 str dung mong mudn va chét 1ong phun sin sang sir dung hoic
ché phém héa hoc ndng nghié€p theo sang ché dugc thu duoc. Thong thuong, 20 dén
2000 lit, t5t nhat 12 50 dén 400 lit chit 1ong phun sin sang sir dung duge ding cho mdi

ha dién tich st dung trong ndng nghiép.

Theo mdt phwong &n, cdc cau phan riéng 1é ctia ché pham theo sang ch€, chang han

nhu cac bo phan ctia by dung cu hodc céc bo phén ctia hdn hop nhi phan hodc tam phan
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6 thé duoc tron bai chinh nguoi dung trong bé phun hoic bét ky loai thing nao khac
duoc st dung cho céc 1an dimg (vi du tréng xtr Iy hat giéng, may méc hat gibng, may

phun ba 10) va cac phu trg ¢6 thé dwoc thém vao, néu thich hop.

Do do, theo mét phuong 4n cia sang ché 1a d& xudt b kit dé diéu ché ché phdm
thubc trir sdu c6 thé st dung dugc, bd kit gdm c¢6 a) ché phim gdm c6 cau phén 1) nhu
duoc dinh nghia & dy va it nhat mot chét phu tro; va b) ché phim gdm c6 ciu phan 2)
nhu dugc dinh nghia & day va it nhét mot chét phu trg; va tiy y ¢) ché phém gém co it
nhat mot chat phu trg va mot cach tury y mot hoat chét 3) nhu duoc dinh nghia & day.

(C4c) hop chit c6 Cong thitc I, hdn hop va cdc ché pham cua ching gom c6 vige
stt dung 1am thudc diét ndm voi cée loai thuoe diét nam khac c6 the din dén viéc mo
rong pho hoat tinh diét ndm hodc ngan chan sy phdt trien khang thude ctia ndm. Hon

nita, trong nhiéu trudng hop, hi€u tmg dac biét khac thuong cé thé thu duoc.

Sang ché ciing lién quan dén hén hop gdm c6 it nhit mot hop chit c6 Cong thic I
va it nhat mot chit c6 hoat tinh thudc trir sdu duoc lua chon tir nhém thude diét nim,
thudc trir sdu, thude diét con trung, thudc diét ve, thudc trir sdu sinh hoc, thude diét co,
chét an toan, chét diéu hoa sinh trudng, khang sinh, phan bon va chét dinh dudng. Céc
chét hoat tinh trir sdu dugc bdo céo trong cong bd qudc té W02015185485 trang 36-43
va W02017093019 trang 42-56 c6 thé dugc st dung ciing v6i hop chat c6 Cong thirc
L ’ '

Céc hoat chit duge goi 1a cAu phﬁn 2, su didu ché va hoat dong ctia ching, vi du
nhu chéng lai  nidm gdy hai duoc biét dén (xem  thém.:
http://www.alanwood.net/pesticides/); Nhimg chét nay c6 san trén thi truong. Céc hop
chét duoc md ta bdi danh phap IU PAC, sy diéu ché va hoat dong thude trir su cta
chiing cling dugce biét dén (xem thém Can. J. Plant Sci. J. Plant Sci. 48(6), 587-94, 1968;
EP141317; EP152031; EP226917; EP243970; EP256503; EP428941; EP532022;
EP1028125; EP1035122; EP1201648; EP1122244, JP2002316902; DE19650197;
DE10021412; DE102005009458; US3296272;  US3325503; W09846608,;
W09914187; W09924413; W09927783; W00029404; WO0046148; WO0065913;
WO00154501 ; WO 0156358; W00222583; W00240431; WO0310149; WO0311853;
WO00314103; WO0316286; W00353145; WO0361388; WO0366609; WO0374491;
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WO00449804; WO00483193; WO005120234; WO005123689; WO005123690;
WO00563721; WO0587772; W0O0587773; WO0615866; WO0687325; WO0687343;
WO00782098; WO00790624; WO11028657, W02012168188; W02007006670;
WO0201177514; WO13047749; WO10069882; WO13047441; WO0316303;
WO00990181; WO13007767, WO1310862; WO13127704; WO13024009;
WO13024010; WO13047441; WO13162072; W0O13092224 va WO11135833.

Ngoai ra, sang ché con d& cap dén hdn hop héa chit néng nghiép bao gém it nhat
mét hop chét ¢6 Cong thire T (cAu phin 1) va it nht mét hoat chit khéc c6 ich dé bao

vé€ cay trong.

Bing cach st dung hop chét c6 Cong thic I ciing voi it nhit mot hoat chit thude

trir sau c6 thé thu dwoc hidu qua bd sung.

Diéu nay c6 thé dat dugc bang cach st dung hop chit c6 Cong thirc I va it nhat mot
chét hoat tinh thudc trir sdu ddng thoi, cling nhau (vi du nhu trdn trong bé) hodc riéng
r&, hodc lién tiép, trong d6 khoang thoi gian gitta cac 14n sir dung riéng 1é dugc chon dé
dam bao rang hoat chat dugc st dung dau tién van xay ra tai vi tri tdc dung v6i lugng
vira d0 tai thoi diém sir dung (céc) hoat chat thudc trir sau tiép theo. Thir tw ctia cac 1an

dung 1 khong quan trong dé c6 dugc hidu qué clia sang ché.

Khi str dung hop chét c6 Cong thirc I va mot hoat chét thudc trir su theo tudn tu,
thoi gian gifta ca hai 1an ding c6 thé khéc nhau, vi du tir 2 gio dén 7 ngay. Ngoai ra,
pham vi rong hon c6 thé dao dong tir 0,25 giy dén 30 ngay, tot nhét 1a tir 0,5 gios dén 14
ngay, cu thé 1a tir 1 gid &n 7 ngay hodc tir 1,5 gioy dén 5 ngay, thim chi dugc wu tién
hon tir 2 gid dén 1 ngay. Trong cc hdn hop nhi nguyén va ché phim theo sang ché, ty
18 khéi luong ctia cAu phan 1) va cu phan 2) thuong phu thude vao céc tinh chit cia
cac hoat chét duge st dung, thudng la trong pham vi 1:1000 dén 1000:1, thuong xuyén
trong pham vi 1:100 dén 100:1, thuong xuyén hon 1a trong pham vi 1:50 dén 50:1, t6t
hon 14 trong pham vi 1:20 dén 20:1, t8t hon nita 14 trong pham vi tir 1:10 dén 10:1, t6t
nhét 14 trong pham vi 1:4 dén 4:1, va cu thé trong pham vi 1:2 dén 2:1.

Theo mdt phuong 4n nita cta cac hdn hop nhi nguyén va ché phim cua chung, ty
16 khéi luong ctia cAu phan 1) va cAu phan 2) thudng nim trong khoang 1000:1 dén

1:1000, thuong ndm trong khoang 100:1 dén 1:100, thuong xuyén trong khoang 50:1
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dén 1:50, t5t hon 14 trong khoang 20:1 dén 1:20, t6t hon nira 1a trong khoang 10:1 dén
1:10, t5t nhat 1 trong khoang 4:1 dén 1:4 va cu thé trong khoang 2:1 dén 1:2.

Trong cac hén hop tam nguyén, tirc 1a ché phdm theo séng ché gdm c6 chu phan 1)
va cAu phan 2) va hop chét ITI (cAu phan 3), ty 1¢ khéi luong ctia cu phan 1) va cau
phén 2) phu thudc vao tinh chét cua cac hoat chit duoc st dung, thong thuong, nd nim
trong khoang 1:100 dén 100:1, thudong xuyén trong khoang 1:50 dén 50:1, t6t hon 1a
trong khoang 1:20 dén 20:1, t5t hon nita 13 trong khoang 1:10 dn 10:1 va cu thé trong
khoang 1:4 dén 4:1 va ty 1& khdi luong ctia cAu phan 1) va cAu phén 3) thuong nim
trong khoang 1:100 dén 100:1, thuong xuyén trong khoang tir 1:50 dén 50:1, tot hon la
trong khoadng 1:20 dén 20:1, t6t hon nita 14 trong khoang 1:10 dn 10:1 va cu thé trong
khoang 1:4 dén 4:1.

Bt ky hoat chét nao khac, néu mudn, duoc thém vio theo ty 1€ 20:1 dén 1:20 cho

chu phan 1).

Céc ty 1é nay cling phu hop d& c6 cac hdn hop theo sang ché duoc sir dung dé xir
Iy hat giéng.

Sang ché nay con lién quan dén quy trinh diéu ché hop chét theo sdng ché nay.
MO ta sang ché nay dé cap mot cach chi tiét thong qua cac So d6 va Vi du khong
gi61 han.
Vi du thyc hién sing ché
Vi du héa hoc
Vi du 1: Didu ché 2-(2-clo-5-metylphenoxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one (hop chét s6 33):
a) Budc-1:- 4-(2-Metyl-1,3-dioxolan-2-yl)benzonitril
Cho dung dich da khudy gdm 4-axetylbenzonitril (10 g, 69 mmol) va etylen glycol
(80 mL, 1,4 mol), trimetyl orthoformat (50 mL, 0,9 mol) va N-bromosucxinimit (1,2 g,
7 mmol) dugc thém vao ¢ 25 °C. Hon hop phén tng thu duge dugc khudy & 65 °C trong
12 gid. Sau khi két thic phan (mg, hdn hop phan Gng dugc pha lodng véi diclometan

(120 mL) va rira bing nudc (80 mL). L6p diclometan duge 1am khé trén natri sulphat
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khan va c6 dac dudi ap suét giam dé thu duge 4-(2-metyl-1,3-dioxolan-2-yl)benzonitril

(12 g, hiéu suét 92 %).
b) Budc-2:- N'-Hydroxy-4-(2-metyl-1,3-dioxolan-2-yl)benzimidamit

Cho dung dich d4 khudy gdm 4-(2-metyl-1,3-dioxolan-2-yl)benzonitril (12 g, 63
mmol) va etanol (80 mL), natri bicacbonat (9,6 g, 114 mmol) va hydroxylamin
hydroclorua (5,3 g, 76 mmol) dugc thém vao 6 0 °C. Hbn hop phan tng thu duge dugc
khudy & 65 °C trong 4 gid. Sau khi két thic phan tmg, hdn hgp sau phan tmg dugc loc
va cd dic dudi 4p sudt gidm dé thu dugc N'-hydroxy-4-(2-metyl-1,3-dioxolan-2-
yDbenzimidamit (12 g, hiéu suét 85 %).

¢) Budc-3:- 3-(4-(2-Metyl-1,3-dioxolan-2-yl)phenyl)-5-(triflometyl)-1,2,4-

oxadiazol

Cho dung dich di khudy gém N'-hydroxy-4-(2-metyl-1,3-dioxolan-2-
yl)benzimidamit (0,3 g, 1,4 mmol) va tetrahydrofuran (30 mL), anhydrit trifloaxetic (0
,25mL, 1,8 mmol) dugc thém vao 60 °C va khudy & 25 °C trong 16 gi¢. Hon hop phan
{mg dugc pha lodng bing etyl axetat (40 mL) va rita hai lan bing dung dich natri
bicacbonat (40 mL). Lop etyl axetat duogc lam kho trén natri sulphat khan va c6 dac
dudi 4p sudt giam dé thu dugce san phém thd. San pham thé dugc tinh ché bang sic ky
cdt str dung 30% etyl axetat trong hexan lam chét rira giai trén silica gel dé thu duoc 3-
(4-(2-metyl-1,3- d10x01an— -yl)phenyl)-5- (trlﬂometyl) 1,2,4-oxadiazol (0,2 g, hiéu suét
49 %).

d) Budc-4:- 1-(4-(5-(Triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one

Cho dung dich d& khudy gdm 3-(4-(2-metyl-1,3-dioxolan-2-yl)phenyl)-5-
(triflometyl)-1,2,4-oxadiazol (10 g, 33 mmol) va axeton (50 mL), iodin (0,5 g, 2 mmol)
duge thém vao & 25 °C trong 3 gid. Sau khi hoan thanh phéan g, hdn hop phén tmg
duoc ¢6 dic dudi ap suit giam, pha lodng véi etyl axetat (80 mL) va rira bang nudc (40
mL). Lp etyl axetat dugc lam kho trén natri sulphat khan va ¢ ddc dudi ap suét giam
dé thu duoc san phdm tho. Cén thd dugc tinh ché bang sic ky cot st dung 30% etyl
axetat trong hexan lam chét rira giai trén silica gel dé thu dugce 1-(4-(5-(triflometyl)-

1,2,4-oxadiazol-3-yl)phenyl)etan-1-one (6 g, hi¢u suét 70 %).
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e) Budc-5:- 2-Bromo-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3 -yl)phenyl)etan-1-

one

Cho dung dich d3 khudy gbém 1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one (16 g, 63 mmol) va diclometan (100 mL), bromua (2,3 mL, 43
mmol) dugc thém vao & 0 °C. Hon hop phan tng thu duge duge khudy trong 3 gid &
25 °C. Sau khi két thuc phan tmg, hon hop phan tng dugc pha lodng v6i diclometan
(120 mL) va rira bang nudc (80 mL). Lép diclometan dugc lam khd béng natri sulphat
khan va c6 dic duéi ép sut gidm. Cin tho dwoc tinh ché bing sdc ky cot st dung 10%
etyl axetat trong hexan lam chét rira giai trén silica gel dé thu duoc 2-bromo-1-(4-(5-

(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one (11 g, hiéu suét 53 %).

f) Budc-6:-2-(2-clo-5-metylphenoxy)-1-(4-(5-(triflometyl)-1 ,2,4-oxadiazol-3-
yl)phenyl)etan-1-one

Cho dung dich 2-bromo-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one (0,2 g, 0,6 mmol) dugc khudy déu ) va axetonitril (8 mL), kali cacbonat (0,18 g, 1,3
mmol) va 2-clo-5-metylphenol (0,17 g, 1,2 mmol) dugc thém vao & 0 °C trong moi
tredng nito. Hon hop phén tng thu dugc dugce khudy trong 1 gir & 25 °C. Sau khi hoan
thanh phan tmg, h3n hop phan tmg duge pha lodng véi etyl axetat (10 mL) va rira bang
nude (10 mL). Lop etyl axetat dugc lam khd bang natri sulphat khan va cd ddc dudi ap
sut giam. Can thd dugce tinh ché bang sic ky cot sit dung 20% etyl axetat trong hexan
lam chit rira giai trén silica gel dé thu dugc 2-(2-clo-5-metylphenoxy)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one (0,15 g, hi€u suit 63 %). 'TH-NMR
(400 MHz, DMSO-d6) § 8,26-8,21 (m, 4H), 7,30 (d, 1H), 7,00 (d, 1H), 6,77 (dd, 1H),
5,75 (s, 2H), 2,24 (s, 3H).

Béang 1: Cac hop chit sau day dugc diéu ché bang quy trinh trong tw nhu néu trong Vi
dul
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Hop

chat so

Tén IUPAC S6 lidu phén tich

2-(2-flophenoxy)-1-(4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)etan-1-one

TH-NMR (400 MHz, CLOFORM-D) & 8,28-8,14
(m, 4H), 7,14-6,94 (m, 4H), 5,36 (s, 2H); LCMS
(M-H): 365
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2-(4-metoxyphenoxy)-1-(4-(5-(triflometyl)-

'H-NMR (400 MHz, CLOFORM-D) § 8,24-8,27

2 1,2,4-oxadiazol-3-yl)phenyl)etan-1-one (m, 2H), 8,15 (d, 2H), 6,81-6,92 (m, 4H), 5,23 (s,
2H), 3,77 (s, 3H); LCMS (M-H): 377,05
2-(3-flophenoxy)-1-(4-(5-(triflometyl)- 'H-NMR (400 MHz, DMSO-d6) § 8,26-8,21 (m,
. 1,2,4-oxadiazol-3-yl)phenyl)etan-1-one 4H), 7,31 (td, 1H), 6,94 (dt, 1H), 6,87-6,84 (m, 1H),
7 6,80-6,75 (m, 1H), 5,68 (s, 2H); LCMS (M-H):
364,9
2-(4-flophenoxy)-1-(4-(5-(triflometyl)- 'H-NMR (400 MHz, DMSO-d6) § 8,25-8,21 (m,
4 1,2,4-oxadiazol-3-yl)phenyl)etan-1-one 4H), 7,14-7,08 (m, 2H), 7,04-7,00 (m, 2H), 5,62 (s,
2H); LCMS (M-H): 364,9
2-(4-bromophenoxy)-1-(4-(5-(triflometyl)- | 'H-NMR (400 MHz, CLOFORM-D) & 8,26-8,28
5 1,2,4-oxadiazol-3-yl)phenyl)etan-1-one (m, 2H), 8,12-8,15 (m, 2H), 7,37-7,41 (m, 2H),
6,82-6,85 (m, 2H), 5,27 (s, 2H); LCMS (M-H):
426,85
2-(4-clophenoxy)-1-(4-(5-(triflometyl)- 'H-NMR (400 MHz, CLOFORM-D) & 8,27 (d,2H),
6 1,2,4-oxadiazol-3-yl)phenyl)etan-1-one 8,15-8,12 (m, 2H), 7,27-7,23 (m, 2H), 6,90-6,86
(m, 2H), 5,27 (s, 2H); LCMS (M-H): 380,9
2-(2,6-diclophenoxy)-1-(4-(5-(triflometyl)- | '"H-NMR (400 MHz, CLOFORM-D) & 8,29-8,26
7 1,2,4-oxadiazol-3-yl)phenyl)etan-1-one (m, 2H), 8,21-8,18 (m, 2H), 7,34 (d, 2H), 7,07 (dd,
1H), 5,29 (s, 2H); LCMS (M-H): 414,9
2-(3-bromo-4-metylphenoxy)-1-(4-(5- 'H-NMR (400 MHz, CLOFORM-D) & 8,29-8,23
g (triflometyl)-1,2,4-oxadiazol-3- (m, 2H), 8,15-8,12 (m, 2H), 7,16-7,13 (m, 2H),
yl)phenyl)etan-1-one 6,82 (dd, 1H), 5,25 (s, 2H), 2,29-2,33 (m, 3H);
LCMS (M-H): 440,85
2-(4-clo-3-(triflometyl)phenoxy)-1-(4-(5- 'TH-NMR (400 MHz, DMSO-d6) § 8,26-8,21 (m,
9 (triﬂometyl)-l,2,4-oxadiazol-3- 4H), 7,62 (d, 1H), 7,47 (d, 1H), 7,36 (dd, 1H), 5,82
yl)phenyl)etan-1-one (s, 2H); LCMS (M-H): 449,1
2-(m-tolyloxy)-1-(4-(5-(triflometyl)-1,2,4- | 'H-NMR (400 MHz, DMSO-d6) & 8,26-8,22 (m,
10 oxadiazol-3-yl)phenyl)etan-1-one 4H), 7,15 (t, 1H), 6,83 (s, 1H), 6,78-6,76 (m, 2H),
5,59 (s, 2H), 2,26 (s, 3H); LCMS (M-H): 361,15
2-(2-metoxyphenoxy)-1-(4-(5-(triflometyl)- | 'H-NMR (400 MHz, DMSO-d6) & 8,25-8,23 (m,
11 1,2,4-oxadiazol-3-yl)phenyl)etan-1-one 4H), 6,99 (dd, 1H), 6,92 (qd, 2H), 6,83 (td, 1H),
5,58 (s, 2H), 3,78 (s, 3H); LCMS (M-H): 379,15
2-(4-bromo-3-flophenoxy)-1-(4-(5- 'H-NMR (400 MHz, DMSO-d6) & 8,26-8,20 (m,
12 (triflometyl)-1,2,4-oxadiazol-3- 4H), 7,60-7,56 (m, 1H), 7,20-7,16 (m, 1H), 6,89-
yl)phenyl)etan-1-one 6,86 (m, 1H), 5,71 (s, 2H); LCMS (M-H): 442,95
2-(3,5-diclophenoxy)-1-(4-(5-(triflometyl)- | "H-NMR (400 MHz, DMSO-d6) & 8,26-8,21 (m,
15 1,2,4-oxadiazol-3-yl)phenyl)etan-1-one 4H), 7,19-7,17 (m, 3H), 5,76 (s, 2H); LCMS (M-
H): 415
2-(2,5-dimetylphenoxy)-1-(4-(5- 'H-NMR (400 MHz, DMSO-d6) & 8,26-8,24 (m,
16 (triflometyl)-1,2,4-oxadiazol-3- 4H), 7,02 (d, 1H), 6,77 (s, 1H), 6,66 (d, 1H), 5,60

yl)phenyl)etan-1-one
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(s, 2H), 2,22 (s, 3H), 2,16 (s, 3H); LCMS (M-H):
375,2

2-(5-clo-2-metylphenoxy)-1-(4-(5-

'"H-NMR (400 MHz, DMSO-d6) § 8,22 (d, J = 8,8

17 (triflometyl)-1,2,4-0xadiazol-3- Hz, 4H), 7,19-7,11 (m, 2H), 6,91 (dd, 1H), 5,71 (s,
yl)phenyl)etan-1-one 2H), 2,20 (s, 3H)
2-(2,4-diflophenoxy)-1-(4-(5-(triflometyl)- | 'H-NMR (400 MHz, DMSO-d6) & 8,26-8,20 (m,

18 1,2,4-oxadiazol-3-yl)phenyl)etan-1-one 4H), 7,34-7,20 (m, 2H), 7,01-6,95 (m, 1H), 5,75 (s,

2H); LCMS (M-H): 383,1
2-(2-clo-4-flophenoxy)-1-(4-(5- 'H-NMR (400 MHz, DMSO-d6) & 8,26-8,21 (m,

19 (triflometyl)-1,2,4-0xadiazol-3- 4H), 7,48-7,44 (m, 1H), 7,25-7,15 (m, 2H), 5,78 (s,
yl)phenyl)etan-1-one 2H); LCMS (M-H): 398,65
2-(2,4-diclophenoxy)-1-(4-(5-(triflometyl)- | "H-NMR (400 MHz, DMSO-d6) § 8,26-8,19 (m,

20 1,2,4-oxadiazol-3-yl)phenyl)etan-1-one 4H), 7,60-7,59 (m, 1H), 7,32 (dd, 1H), 7,19-7,17

(m, 1H), 5,84-5,80 (m, 2H); LCMS (M-H): 414,65
2-(pyridin-3-yloxy)-1-(4-(5-(triflometyl)- TH-NMR (400 MHz, DMSO-d6) § 8,29 (ddd, 4H),

21 1,2,4-oxadiazol-3-yl)phenyl)etan-1-one 7,38-7,31 (m, 3H), 6,97 (td, 1H), 6,06 (s, 2H);

LCMS (M+H): 349,35
2-phenoxy-1-(4-(5-(triflometyl)-1,2,4- 'H-NMR (400 MHz, CLOFORM-D) & 8,28-8,25

30 oxadiazol-3-yl)phenyl)etan-1-one (m, 2H), 8,16 (d, 2H), 7,33-7,28 (m, 2H), 7,03-6,99

° (m, 1H), 6,97-6,94 (m, 2H), 5,28 (s, 2H); LCMS

(M-H): 346,95
2-(p-tolyloxy)-1-(4-(5-(triflometyl)-1,2,4- 'H-NMR (400 MHz, DMSO-d6) § 8,27-8,22 (m,
34 oxadiazol-3-yl)phenyl)etan-1-one 4H), 7,09 (dd, 2H), 6,91-6,88 (m, 2H), 5,59 (s, 2H),
2,29 (d, 3H)
2-(3-clophenoxy)-1-(4-(5-(triflometyl)- TH-NMR (400 MHz, DMSO-d6) & 8,26 (dd, 4H),

35 1,2,4-oxadiazol-3-yl)phenyl)etan-1-one 7,33 (t, 1H), 7,17 (t, 1H), 7,05-6,99 (m, 2H), 5,72

(s, 2H); LCMS (M-H) 380,7
1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3- TH-NMR (400 MHz, DMSO-d6) § 8,26 (dd, 4H),

36 yl)phenyl)-2-(4-(triflometyl)phenoxy)etan- | 7,67 (d, 2H), 7,21 (d, 2H), 5,81 (s, 2H); LCMS (M-
1-one H) 415
2-(3-metoxyphenoxy)-1-(4-(5-(triflometyl)- | 'H-NMR (400 MHz, DMSO-d6) & 8,28- 8,18(m,

37 1,2,4-oxadiazol-3-yl)phenyl)etan-1-one 4H), 7,21-7,17 (m, 1H), 6,60-6,54 (m, 3H), 5,62 (s,

2H), 3,72 (d, 3H); LCMS (M-H) 377
2-(2,4-dimetylphenoxy)-1-(4-(5- 'H-NMR (400 MHz, DMSO-d6) § 8,27-8,22 (m,

38 (triflometyl)-1,2,4-oxadiazol-3- 4H), 6,98 (s, 1H), 6,91 (d, 1H), 6,81 (d, 1H), 5,58
yl)phenyl)etan-1-one (s, 2H), 2,34-2,20 (m, 6H); LCMS (M-H) 375
2-(o-tolyloxy)-1-(4-(5-(triflometyl)-1,2,4- 'H-NMR (400 MHz, DMSO-d6) 3 8,30-8,19 (m,

39 oxadiazol-3-yl)phenyl)etan-1-one 4H), 7,18-7,03 (m, 2H), 6,98-6,68 (m, 2H), 5,65 (s,

2H), 2,29-2,24 (m, 3H); LCMS (M-H) 361
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1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-(3-(triflometyl)phenoxy)etan-
1-one

40

TH-NMR (400 MHz, DMSO-d6) & 8,27-8,22 (m,
4H), 7,52 (¢, 1H), 7,37 (s, 1H), 7,33-7,30 (m, 2H),
5,79 (s, 2H)

2-(3-flo-5-metylphenoxy)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one

41

"H-NMR (400 MHz, DMSO-d6) & 8,26-8,21 (m,
4H), 6,74-6,71 (m, 2H), 6,62 (d, 1H), 5,65 (s, 2H),
2,27 (s, 3H),; LCMS(M-1): 378,75

2-(3-clo-5-flophenoxy)-1-(4-(5-
(triflometyl)-1,2,4-0xadiazol-3-
yl)phenyl)etan-1-one

42

TH-NMR (400 MHz, DMSO-d6) & 8,26-8,21 (m,
4H), 7,06-7,05 (m, 1H), 7,01-6,97 (m, 2H), 5,75 (s,
2H),; LCMS(M-1): 398,85

2-(2-clo-4-metoxyphenoxy)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one

TH-NMR (400 MHz, DMSO-d6) & 8,26-8,13 (m,
4H), 7,08-7,05 (m, 2H), 6,82 (dd, 1H), 5,66 (d, 2H),
3,71 (s, 3H),; LCMS (M-1):410,95

2-((2-clopyridin-4-yl)oxy)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one

44

TH-NMR (400 MHz, CLOFORM-D) & 8,29 (d,
2H), 8,22 (d, 1H), 8,11 (d, 2H), 6,86 (d, 1H), 6,81
(d, 1H), 5,40 (s, 2H),; LCMS(M-1): 381,80

2-((6-metyl-3-(triflometyl)pyridin-2-
yDoxy)-1-(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one

45

TH-NMR (400 MHz, DMSO-d6) & 8,19-8,25 (m,
4H), 8,00 (d, 1H), 7,02 (d, 1H), 5,86 (s, 2H), 2,29
(s, 3H),; LCMS(M+1) : 431,85

2-((2-clopyridin-3-yl)oxy)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one

46

TH-NMR (400 MHz, DMSO-d6) & 8,24 (ddd, 4H),
7,99 (dd, 1H), 7,60 (dd, 1H), 7,35 (dd, 1H), 5,88 (s,
2H),; LCMS(M-1): 381,70

2-((6-flopyridin-3-yl)oxy)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one

47

TH-NMR (400 MHz, DMSO-d6) & 8,26-8,20 (m,
4H), 7,99 (dd, 1H), 7,71-7,66 (m, 1H), 7,14-7,11
(m, 1H), 5,76 (s, 2H),; LCMS(M+1) : 367,70

2-((5-bromopyridin-3-yl)oxy)-1-(4-(5-
(triflomety1)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one

48

TI-NMR (400 MHz, DMSO-d6) & 8,41 (d, 1H),
8,33 (d, 1H), 8,23-8,29 (m, 4H), 7,90 (dd, 1H), 5,83
(s, 2H),; LCMS(M+1) : 429,70

2-((6-bromopyridin-3-yl)oxy)-1-(4-(5-
(triflometyl)-1,2,4-0xadiazol-3-
yl)phenyl)etan-1-one

49

'H-NMR (400 MHz, DMSO-d6) & 8,28-8,22 (m,
5H), 7,57 (dd, 1H), 7,50 (dd, 1H), 5,81 (s, 2H);
LCMS(M+1) :429,65

2-((1-metyl-1H-pyrazol-3-yl)oxy)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one

50

TH-NMR (400 MHz, CLOFORM-D) & 8,24 (dt,
2H), 8,15-8,12 (m, 2H), 7,13 (d, 1H), 5,74 (d,1H),
5,46 (s, 2H), 3,70 (s, 3H),; LCMS(M+1) : 352,27

2-((4-clopyridin-3-yl)oxy)-1-(4-(5-
(triflomety1)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one

51

'H-NMR (400 MHz, DMSO-d6) § 8,46 (s, 1H),
8,27-8,21 (m, 4H), 8,17 (d, 1H), 7,57 (d, 1H), 5,95
(s, 2H),; LCMS(M+1) :383,85

Vi du 2:- Didu ché 2-((4-metoxyphenyl)thio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-

yl)phenyl)etan-1-one (hop chit sb 23):
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Cho dung dich da khudy gdm 2-bromo-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-

yl)phenyl)etan-1-one (0,3 g, 0,9 mmol ) va axetonitril (8 mL), kali cacbonat (0,27 g, 2

mmol) va 4-metoxybenzenethiol (0,13 g, 0,9 mmol) dugc thém vao ¢ 0 °C. Hon hop

phan tng thu dugc duge khudy trong 1 gi® & 25 °C. Sau khi hoan thanh phan tng, hdn

hop phan tng dugc pha lodng véi etyl axetat (10 mL) va rira bang nude (10 mL). Lép

etyl axetat duoc 1am kho bang natri sulphat khan va c6 ddc dudi ap sudt giam. Cin tho

duoc tinh ché bang sic ky cot st dung 20% etyl axetat trong hexan lam chit rira giai

trén silica gel d& thu dugc 2-((4-metoxyphenyl)thio)-1-(4-(5-(triflometyl)-1,2,4-

oxadiazol-3-yl)phenyl)etan-1-one (0,19 g, hiéu sudt 54 %).

Bang 2: Cac hop chit sau day duge diéu ché bang quy trinh twong tu nhu néu trong Vi

88/143

du?2
Hop Tén IUPAC S6 liéu phén tich
chét s&

13 2-((2,6-diclophenyl)thio)-1-(4-(5- 'H-NMR (400 MHz, DMSO-d6) 6 8,23 (dd, 4H), 7,67
(triflometyl)-1,2,4-oxadiazol-3- (d, 1H), 7,55 (d, 1H), 7,35 (dd,1H), 4,90 (s, 2H);
yl)phenyl)etan-1-one LCMS(M-1): 430,80

14 2-((3-metoxyphenyl)thio)-1-(4-(5- 'H-NMR (400 MHz, DMSO-d6) § 8,24-8,19 (m, 4H),
(triflometyl)-1,2,4-oxadiazol-3- 7,23-7,19 (m, 1H), 6,91-6,89 (m, 2H), 6,78-6,75 (m,
yl)phenyl)etan-1-one 1H), 4,73 (s, 2H), 3,72 (s, 3H); LCMS (M-H): 392,9

22 2-(p-tolylthio)-1-(4-(5-(triflometyl)- | 'H-NMR (400 MHz, DMSO-d6) 8 8,24-8,19 (m, 4H),
1,2,4-oxadiazol-3-yl)phenyl)etan-1- | 7,27 (d, 2H), 7,13 (d, 2H), 4,63 (s, 2H), 2,27 (s, 3H);
one LCMS (M-H): 377

24 2-(xyclopentylthio)-1-(4-(5- TH-NMR (400 MHz, DMSO-d6) 6 8,24-8,19 (m, 4H),
(triflomety1)-1,2,4-oxadiazol-3- 4,09 (s, 2H), 3,13-3,06 (m, 1H), 1,99-1,91 (m, 2H),
yl)phenyl)etan-1-one 1,68-1,38 (m, 6H); LCMS (M-H): 354,7

25 2-(benzo[d]oxazol-2-ylthio)-1-(4- 'H-NMR (400 MHz, DMSO-d6) 6 8,33-8,27 (m, 4H),
(5-(triflometyl)-1,2,4-oxadiazol-3- | 7,67-7,60 (m, 2H), 7,36-7,31 (m, 2H), 5,27 (s, 2H);
yl)phenyl)etan-1-one LCMS (M+H): 406,1

26 2-((4-metylthiazol-2-yl)thio)-1-(4- | 'H-NMR (400 MHz, DMSO-d6) & 8,28-8,23 (m, 4H),
(5-(triflometyl)-1,2,4-oxadiazol-3- | 7,18 (t, IH), 5,01 (s, 2H), 2,26 (d, 3H); LCMS (M+H):
yl)phenyl)etan-1-one 386,35
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52 2-((3,4-diclophenyl)thio)-1-(4-(5- TH-NMR (400 MHz, DMSO-d6) 6 8,23 (dd, 4H), 7,67
(triflometyl)-1,2,4-oxadiazol-3- (d,1H), 7,55 (d, 1H), 7,35 (dd, 1H), 4,90 (s, 2H) ,;
yl)phenyl)etan-1-one LCMS(M-1): 430,80

53 2-((4-clophenyl)thio)-1-(4-(5- TH-NMR (400 MHz, DMSO-d6) & 8,21 (s, 4H), 7,35-
(triflomety1)-1,2,4-oxadiazol-3- 7,39 (m, 4H), 4,77 (s, 2H) ,; LCMS(M-1): 396,80
yl)phenyl)etan-1-one

54 2-((3-clophenyl)thio)-1-(4-(5- 'H-NMR (400 MHz, DMSO-d6) $ 8,20-8,26 (m, 4H),
(triflomety1)-1,2,4-oxadiazol-3- 7,45-7,46 (m, 1H), 7,31-7,32 (m, 2H), 7,23-7,26 (m,
yl)phenyl)etan-1-one 1H), 4,86 (s, 2H) ,; LCMS(M-1): 396,70

55 2-((3,4-diflophenyl)thio)-1-(4-(5- 'H-NMR (400 MHz, DMSO-d6) & 8,17-8,23 (m, 4H),
(triflometyl)-1,2,4-oxadiazol-3- 7,51-7,56 (m, 1H), 7,34-7,42 (m, 1H), 7,18-7,22 (m,
yl)phenyl)etan-1-one 1H), 4,81 (s, 2H) ,; LCMS(M-1): 398,95

56 2-(benzylthio)-1-(4-(5-(triflometyl)- | '"H-NMR (400 MHz, DMSO-d6) 6 8,15-8,21 (m, 4H),
1,2,4-0xadiazol-3-yl)phenyl)etan-1- | 7,22-7,32 (m, 5H), 3,95 (s, 2H), 3,73 (d, 2H),; LCMS
one (M-1): 376,80

57 2-((4-metoxybenzyl)thio)-1-(4-(5- 'H-NMR (400 MHz, DMSO-d6) 6 8,17-8,23 (m, 4H),
(triflometyl)-1,2,4-oxadiazol-3- 7,22-727 (m, 2H), 6,87-6,90 (m, 2H), 3,95 (s, 2H),
yl)phenyl)etan-1-one 3,74 (d, 3H), 3,70 (d, 2H),; LCMS (M-1): 406,80

58 2-((1-phenyletyl)thio)-1-(4-(5- 'H-NMR (400 MHz, DMSO-d6) § 8,16-8,19 (m, 2H),
(triflomety1)-1,2,4-oxadiazol-3- 8,09-8,12 (m, 2H), 7,29-7,35 (m, 4H), 7,21-7,26 (m,
yl)phenyl)etan-1-one 1H), 3,98-4,08 (m, 2H), 3,72 (d,1H), 1,51 (d, 3H),;

LCMS (M-1): 390,80

59 2-(xyclohexylthio)-1-(4-(5- 'H-NMR (400 MHz, DMSO-d6) § 8,17-8,23 (m, 4H),
(triflometyl)-1,2,4-oxadiazol-3- 4,07 (s, 2H), 2,66-2,72 (m, 1H), 1,88-1,91 (m, 2H),
yl)phenyl)etan-1-one 1,52-1,66 (m, 3H), 1,16-1,30 (m, 5H),; LCMS (M-1):

368,80

60 2-(phenylthio)-1-(4-(5-(triflometyl)- | "H-NMR (400 MHz, DMSO-d6) & 8,18-8,23 (m, 4H),
1,2,4-oxadiazol-3-yl)phenyl)etan-1- | 7,28-7,37 (m, 4H), 7,18-7,22 (m, 1H), 4,72 (s, 2H),;
one LCMS (M-1): 362,80

61 2-(allylthio)-1-(4-(5-(triflometyl)- 'H-NMR (400 MHz, DMSO-d6) 3 8,17-8,23 (m, 4H),

1,2,4-oxadiazol-3-yl)phenyl)etan-1-

one

5,71-5,81 (m, 1H), 5,09-5,17 (m, 2H), 4,00 (s, 2H),
3,14 (ddt, 2H),; LCMS (M-1): 326,80
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62 1-(4-(5-(triflometyl)-1,2,4- 'H-NMR (400 MHz, DMSO-d6) 5 8,20-8,25 (m, 4H),
oxadiazol-3-yl)phenyl)-2-((3- 7,71 (4, 1H), 7,64-7,67 (m, 1H), 7,50-7,55 (m, 2H),
(triflometyl)phenyl)thio)etan-1-one | 4,87-4,95 (m, 2H),; LCMS (M-1): 430,80

63 2-((2-metoxyphenyl)thio)-1-(4-(5- | 'H-NMR (400 MHz, DMSO-d6) 5 8,18-8,22 (m, 4H),
(triflometyl)-1,2,4-oxadiazol-3- 7,18-7,26 (m, 2H), 6,87-6,99 (m, 2H), 4,56 (s, 2H),
yl)phenyl)etan-1-one 3,78 (s, 3H),; LCMS (M-1): 392,75

64 2-((3-flophenyl)thio)-1-(4-(5- TH-NMR (400 MHz, DMSO-d6) & 8,23 (qd,4H), 7,33
(triflometyl)-1,2,4-oxadiazol-3- (td,1H), 7,26 (dt,1H), 7,17 (dq,1H), 6,98-7,03 (m, 1H),
yl)phenyl)etan-1-one 4,85 (s, 2H),; LCMS (M-1): 380,90

65 2-((2-flophenyl)thio)-1-(4-(5- 'H-NMR (400 MHz, DMSO-d6) & 8,17-8,21 (m, 4H),
(triflomety1)-1,2,4-oxadiazol-3- 7,42 (td, 1H), 7,12-7,30 (m, 3H), 4,70 (s, 2H),; LCMS
yl)phenyl)etan-1-one (M-1): 380,95

66 2-(o-tolylthio)-1-(4-(5-(triflometyl)- | '"H-NMR (400 MHz, DMSO-d6) & 7,37-7,42 (m, 4H),
1,2,4-oxadiazol-3-yl)phenyl)etan-1- | 6,50 (dd,1H), 6,37-6,38 (m, 1H), 6,27-6,36 (m, 2H),
one 3,85 (s, 2H), 1,44 (s, 3H),; LCMS (M-1): 376,75

67 2-(m-tolylthio)-1-(4-(5- 'H-NMR (400 MHz, DMSO-d6) 5 8,18-8,23 (m, 4H),
(triflometyl)-1,2,4-o0xadiazol-3- 7,13-7,20 (m, 3H), 7,00-7,02 (m, 1H), 4,69 (s, 2H),
yl)phenyl)etan-1-one 2,25 (s, 3H),; LCMS (M-1): 376,95

68 2-(pyridin-4-ylthio)-1-(4-(5- 'H-NMR (400 MHz, DMSO-d6) 5 8,36 (dd,2H), 8,27-
(triflometyl)-1,2,4-oxadiazol-3- 8,30 (m, 2H), 8,22-8,25 (m, 2H), 7,32 (dd,2H), 4,98 (s,
yl)phenyl)etan-1-one- 2H),; LCMS'(M-1): 363,95

69 2-(isopropylthio)-1-(4-(5- 'H-NMR (400 MHz, DMSO0-d6) & 8,20 (s, 4H), 4,09 (s,
(triflometyl)-1,2,4-oxadiazol-3- 2H), 2,87-2,94 (m, 1H), 1,20 (d,6H),; LCMS (M-1):
yl)phenyl)etan-1-one 329,00

70 2-(tert-butylthio)-1-(4-(5- 'H-NMR (400 MHz, DMSO-d6) & 8,16-8,22 (m, 4H),
(triflometyl)-1,2,4-oxadiazol-3- 4,13 (s, 2H), 1,29 (s, 9H),; LCMS (M-1): 343,00
yl)phenyl)etan-1-one

71 1-(4-(5-(triflometyl)-1,2,4- 'H-NMR (400 MHz, DMSO-d6) & 8,21-8,27 (m, 4H),

oxadiazol-3-yl)phenyl)-2-((4-
(triflometyl)phenyl)thio)etan-1-one

7,63 (d,2H), 7,54 (d,2H), 4,94 (s, 2H),; LCMS (M-1):
430,90
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72 1-(4-(5-(triflometyl)-1,2,4- 'H-NMR (400 MHz, DMSO-d6) & 8,94 (d,1H), 8,23-
oxadiazol-3-yl)phenyl)-2-((4- 8,28 (m, 4H), 7,69 (d,1H), 4,93 (s, 2H),; LCMS (M-1):
(triflometyl)pyrimidin-2- 432,90
yl)thio)etan-1-one

73 2-(thiazol-2-ylthio)-1-(4-(5- 'H-NMR (400 MHz, DMSO-d6) & 8,24 (dd,4H), 7,67
(triflometyl)-1,2,4-oxadiazol-3- (d,1H), 7,64 (d,1H), 5,05 (s, 2H),; LCMS (M-1):
yl)phenyl)etan-1-one 369,90

74 2-(pyridin-2-ylthio)-1-(4-(5- 'H-NMR (400 MHz, DMSO-d6) 6 8,30 (dq,1H), 8,17-
(triflometyl)-1,2,4-oxadiazol-3- 8,27 (m, 4H), 7,62-7,66 (m, 1H), 7,37-7,42 (m, 1H),
yl)phenyl)etan-1-one 7,09 (ddd,1H), 4,85 (s, 2H),; LCMS (M-1): 363,70

75 2-((4-metyl-4H-1,2 4-triazol-3- '"H-NMR (400 MHz, DMSO-d6) 4 8,53 (s, 1H), 8,22 (s,
yDthio)-1-(4-(5-(triflometyl)-1,2,4- | 4H), 4,91 (s, 2H), 3,60 (s, 3H),; LCMS (M-1): 367,75
oxadiazol-3-yl)phenyl)etan-1-one

76 2-((1,3,4-thiadiazol-2-yl)thio)-1-(4- | 'H-NMR (400 MHz, DMSO-d6) & 9,50 (s, 1H), 8,24-
(5-(triflometyl)-1,2,4-oxadiazol-3- | 8,29 (m, 4H), 5,21 (s, 2H),; LCMS (M+1): 372,95
yl)phenyl)etan-1-one

149 2-((1H-1,2,4-triazol-5-yl)thio)-1-(4- | 'H-NMR (400 MHz, DMSO-d6) & 13,98 (s, 1H), 8,39
(5-(triflometyl)-1,2,4-oxadiazol-3- | (s, 1H), 8,22 (s, 4H), 4,85 (s, 2H), LCMS (M-1): 353,70
yl)phenyl)etan-1-one

150 | 2-((5-metyl-1,3,4-oxadiazol-2- 'H-NMR (400 MHz, DMSO0-d6) 5 8,25 (s, 4H), 5,13 (s,
yD)thio)-1-(4-(5-(triflometyl)-1,2,4- | 2H),2,47 (s, 3H),; LCMS (M+1): 370,95
oxadiazol-3-yl)phenyl)etan-1-one

151 2-((4-metylpyridin-2-yl)thio)-1-(4- | '"H-NMR (400 MHz, DMSO-d6) § 8,21-8,26 (m, 4H),
(5-(triflometyl)-1,2,4-oxadiazol-3- | 8,16 (dd, 1H), 7,22 (t, 1H), 6,92-6,93 (m, 1H), 4,82 (s,
yl)phenyl)etan-1-one 2H), 2,25 (s, 3H),; LCMS (M+1): 380,00

152 | 2-((2-hydroxyetyl)thio)-1-(4-(5- 'H-NMR (400 MHz, DMSO-d6) § 8,17-8,22 (m, 4H),
(triflometyl)-1,2,4-oxadiazol-3- 4,80 (t, 1H), 4,08 (s, 2H), 3,50-3,55 (m, 2H), 2,57 (t,
yl)phenyl)etan-1-one 2H),; LCMS (M-1): 330,95

Vi du 3:- Diéu ché 2-((3,4-diflophenyl)amino)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-

yl)phenyl)etan-1-one (hop chit s6 27):
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Cho dung dich da khudy gdm 3,4-difloanilin (0,1 g, 0,8 mmol) va N,N-dimetyl
formamit (8 mL), natri bicacbonat (0,11 g, 1,3 mmol) va kali iodua ( 0,02 g, 0,1 mmol)
duoc thém vao & 0 °C. Hon hop duoc khudy trong 15 phut & 25 °C. Sau d6, 2-bromo-
1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one (0,22g, 0,7 mmol) dugc
thém vao & 0 °C va hdn hop phén tmg thu dugc duge khudy & 25 °C trong 1 gio. Sau
khi hoan thanh phan tmg, hdn hop phan tng duogc pha lodng véi etyl axetat (10 mL) va
rira bang nudce (10 mL). Lop etyl axetat duogce lam kho béng natri sulphat khan va cb déc
dudi ap sudt giam. Can tho dugc tinh ché bang sic ky cot sit dung 20% etyl axetat trong
hexan lam chét rira giai trén silica gel d8& thu duoc 2-((3.,4-diflophenyl)amino)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one (0,12 g, 0,3 mmol, hiéu suét 47
%).

Bang 3: Céac hop chit sau day duoc didu ché bing quy trinh tuong tw nhu néu trong Vi
du3

Hop chat Tén IUPAC S liéu phan tich
sb

28 1-(4-(5-(triflomety1)-1,2,4-oxadiazol-3- | '"H-NMR (400 MHz, DMSO-d6) & 8,31-8,25
yl)phenyl)-2-((4- (m, 4H), 7,40 (d, 2H), 6,83 (d, 2H), 6,71-6,68
(triflometyl)phenyl)amino)etan-1-one (m, 1H), 4,87 (d, 2H); LCMS (M+H): 415,95

Vi du 4:- Téng hop 2-(phenylamino)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one (hop chét s6 137):

Cho dung dich 2-bromo-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl) phenyl) etan-1-
one (0,2 g, 0,6 mmol) dugc khudy déu ) va etanol (10 mL) trong méi trudng nito, anilin
(0,056 g, 0,6 mmol) va natri bicacbonat (0,060 g, 0,72 mmol) dugc thém vao & 25 °C.
Hon hop phan tng thu duge duge khudy & 25 °C trong 12 gio. Sau khi hoan thanh phan
{mg, hdn hop phan tmg dwoc dap tht bing cach thém nude (10 mL) va sén pham duge
chiét ba 1in bang etyl axetat (20 mL). Céc 16p etyl axetat két hop duoc 1am khod trén
natri sulphat khan va cb dac dudi 4p sudt giam dé thu duge san phim tho. San phim tho
duoc tinh ché bang HPLC didu ché dé thu dugc 2-(phenylamino)-1-(4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)etan-1-one (0,14 g, 0,4 mmol, hiéu suét 67 %).
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Bang 4: Céc hop chét sau day dugc didu ché bang quy trinh twong ty nhu néu trong Vi

du 4
Hop ‘
o, Tén IUPAC S6 liéu phén tich
chat so
2-((3-metoxyphenyl)amino)-1-(4- | "H-NMR (400 MHz, DMSO-d6) 6 8,27-8,29 (m, 2H),
3 (5-(triflometyl)-1,2,4-oxadiazol-3- | 8,22 (dd,2H), 6,97 (t,1H), 6,27-6,30 (m, 2H), 6,15 (ddd,
D
yl)phenyl)etan-1-one 1H), 5,90 (t,1H), 4,72 (d, 2H), 3,67 (s, 3H); LCMS
(M+H) 377,95
2-((4-flophenyl)amino)-1-(4-(5- 'H-NMR (400 MHz, DMSO-d6) 3 8,25 (ddd, 4H),
138 (triflometyl)-1,2,4-oxadiazol-3- 6,89-6,95 (m, 2H), 6,67-6,72 (m, 2H), 5,86 (t,1H), 4,72
yl)phenyl)etan-1-one (d, 2H); LCMS (M-H):363,75
2-((2,4-diflophenyl)amino)-1-(4- "H-NMR (400 MHz, DMSO-d6) & 8,25 (dd, 4H), 7,09-
139 (5-(triflometyl)-1,2,4-oxadiazol-3- | 7,15 (m, 1H), 6,83-6,87 (m, 1H), 6,76 (td,1H), 5,49 (s,
yl)phenyl)etan-1-one 1H), 4,79 (d,2H); LCMS (M+H) 384
2-((4-clo-3- 'H-NMR (400 MHz, DMSO-d6) 5 8,17-8,31 (m, 5H),
140 (triflometyl)phenyl)amino)-1-(4- 7,37 (d,1H), 7,21 (d,1H), 6,98 (dd, 1H), 6,66 (t, 1H),
(5-(triflometyl)-1,2,4-oxadiazol-3- | 4,87 (t, 2H); LCMS (M+H) 450
yl)phenyl)etan-1-one
1-(4-(5-(triflometyl)-1,2,4- 'H-NMR (400 MHz, DMSO-d6) & 8,29 (dd, 2H), 8,24
" oxadiazol-3-yl)phenyl)-2-((3- (dd, 2H), 7,28 (t,1H), 7,03 (s, 1H), 6,96-6,99 (m, 1H),
(triflometyl)phenyl)amino)etan-1- | 6,85 (d,1H), 6,43 (t, 1H), 4,85 (d, 2H); LCMS
one (M+H):415,95
2-((3-flophenyl)amino)-1-(4-(5- TH-NMR (400 MHz, DMSO-d6) 5 8,28 (dd, 2H), 8,23
143 (triflometyl)-1,2,4-oxadiazol-3- (dd, 2H), 7,04-7,10 (m, 1H), 6,50-6,56 (m, 2H), 6,30-
D
yl)phenyl)etan-1-one 6,34 (m, 1H), 6,26 (t,1H), 4,77 (d, 2H); LCMS
(M+H):366
2-(m-tolylamino)-1-(4-(5- TH-NMR (400 MHz, DMSO-d6) & 8,26-8,29 (m, 2H),
144 (triflometyl)-1,2,4-oxadiazol-3- 8,21-8,24 (m, 2H), 6,95 (t, J = 7,7 Hz, 1H), 6,48-6,51

yl)phenyl)etan-1-one

(m, 2H), 6,39 (d,1H), 5,78 (t,1H), 4,72 (d,2H), 2,18 (s,
3H); LCMS (M+H): 361,75
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2-((4-metoxyphenyl)amino)-1-(4- | "H-NMR (400 MHz, DMSO-d6) & 8,26-8,28 (m, 2H),
145 (5-(triflometyl)-1,2,4-oxadiazol-3- | 8,21-8,23 (m, 2H), 6,70-6,74 (m, 2H), 6,62-6,67 (m,
yl)phenyl)etan-1-one 2H), 5,50 (t,1H), 4,68 (d, 2H), 3,63 (s, 3H); LCMS
(M+H): 377,75
2-(o-tolylamino)-1-(4-(5- 'H-NMR (400 MHz, DMSO-d6) & 8,29 (ddd, 4H), 7,01
146 (triflometyl)-1,2,4-oxadiazol-3- (t,2H), 6,54-6,58 (m, 2H), 5,18 (t, 1H), 4,79 (d,2H),
yl)phenyl)etan-1-one 2,18 (s, 3H); LCMS (M+H):361,75
2-((2-metoxyphenyl)amino)-1-(4- | '"H-NMR (400 MHz, DMSO-d6) 6 8,28-8,31 (m, 2H),
47 (5-(triflometyl)-1,2,4-oxadiazol-3- | 8,23 (dd,2H), 6,85 (dd, 1H), 6,78 (td, 1H), 6,64 (dd,
yl)phenyl)etan-1-one 1H), 6,60 (td,1H), 5,32 (t,1H), 4,77 (d,2H), 3,83-3,88
(m, 3H); LCMS (M+H) 377,8
4-amino-1-(2-oxo0-2-(4-(5- "H-NMR (400 MHz, DMSO-d6) § 8,30 (dd, 2H), 8,24
148 (triflometyl)-1,2,4-oxadiazol-3- (dd, 2H), 7,62-7,65 (m, 2H), 7,23-7,27 (m, 2H), 7,16
yl)phenyl)etyl)pyridin-1-ium (t,1H), 6,96 (t,1H), 6,82-6,84 (m, 1H), 6,72 (dd,1H),
bromit 6,01 (t,1H), 4,84 (d, 2H); LCMS (M+H) 441,95

Vi du 5:- Piéu ché 2-((4-clophenyl)sulfinyl)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one (hgp chit 56 78):

Cho dung dich da khudy gdbm 2-((4-clophenyl)thio)-1-(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one (0, 2g, 0,502 mmol) trong Metanol (6 ml), nuéc (1
mL) dung dich oxon (0,262 g, 0,426 mmol) duoc thém vao ¢ 0 °C. Hén hop phan tng
duoc khudy trong 30 phiit & 0 °C. Sau khi hoan thanh phan tng, hdn hop phan tmg duoc
pha lo3ng véi etyl axetat (8 mL) va rira bang nude (10 mL). Lép etyl axetat duge lam
kho trén natri sulphat khan va c¢6 ddc dudi ap suat giam dé thu duoc chét thd. Cin thd
duoc tinh ché bang sic ky cot st dung 15% etyl axetat trong hexan lam chét rira giai
trén silica gel d& thu duge 2-((4-clophenyl)sulfinyl)-1-(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one (115 mg, 0,277 mmol, hi¢u suit 55 %). 'H-NMR
(400 MHz, DMSO-d6) & 8,15-8,20 (m, 4H), 7,76 (dt, 2H), 7,66 (dt, 2H), 4,91 (d, 1H),
4,80 (d, 1H); LCMS (M-1) 412,85.
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Bang 5: Cac hop chit sau day dugc didu ché bang quy trinh tuong tu nhu néu trong Vi

dus
Hop : <o
L, Tén IUPAC S liéu phén tich
chét s
) 'H-NMR (400 MHz, DMSO-D6) & 8,16-8,21 (m,
2-((3,4-diflophenyl)sulfinyl)-1-(4-
_ ) 4H), 7,83-7,88 (m, 1H), 7,66-7,73 (m, 1H), 7,60-
79 (5-(triflometyl)-1,2,4-oxadiazol-3-
7,64 (m, 1H), 4,94 (d, 1H), 4,85 (d, 1H),; LCMS (M-
yl)phenyl)etan-1-one
1): 414,80
2-(benzylsulfinyl)-1-(4-(5- 'H-NMR (400 MHz, DMSO-D6) & 8,19-8,25 (m,
80 (triflometyl)-1,2,4-oxadiazol-3- 4H), 7,33-7,42 (m, 5H), 4,71 (d, 1H), 4,60 (d, 1H),
yl)phenyl)etan-1-one 4,35 (d, 1H), 4,16 (d, 1H),; LCMS (M-1): 393
'H-NMR (400 MHz, DMSO-D6) 5 8,18-8,25 (m,
2-((4-metoxybenzyl)sulfinyl)-1-(4-
i 4H), 7,26-7,35 (m, 2H), 6,92-6,98 (m, 2H), 4,66 (d,
81 (5-(triflometyl)-1,2,4-oxadiazol-3-
1H), 4,54 (d, 1H), 4,28 (d, 1H), 4,10 (d, 1H), 3,74 (s,
yl)phenyl)etan-1-one
3H); LCMS (M-1): 422,85
'H-NMR (400 MHz, DMSO-D6) 5 8,18-8,22 (m,
2-((1-phenyletyl)sulfinyl)-1-(4-(5-
2H), 8,12-8,16 (m, 2H), 7,32-7,42 (m, 5H), 4,52 (d,
82 (triflometyl)-1,2,4-oxadiazol-3-
1H), 4,42 (d, 1H), 4,33 (q, 1H), 1,67 (dd, 3H),;
yl)phenyl)etan-1-one
LCMS (M-1): 406,80
2-((5-metylthiazol-2-yl)sulfinyl)-1- | 'H-NMR (400 MHz, DMSO-D6) 8 8,16-8,21 (m,
83 (4-(5-(triﬂomety1)-1,2,4-oxadiazol- 4/H), 7,69 (d, 1H), 5,11 (dd, 2H), 2,41 (dd, 3H),;
3-yl)phenyl)etan-1-one LCMS (M-1): 399,75
2-(phenylsulfinyl)-1-(4-(5- 'H-NMR (400 MHz, DMSO-D6) & 8,15-8,20 (m,
84 (triflomety1)-1,2,4-oxadiazol-3- 4H), 7,72-7,75 (m, 2H), 7,52-7,60 (m, 3H), 4,85 (d,
yl)phenyl)etan-1-one 1H), 4,79 (d, 1H),; LCMS (M-1): 378,85
1-(4-(5-(triflometyl)-1,2,4-
'H-NMR (400 MHz, DMSO-D6) 6 8,14-8,19 (m,
oxadiazol-3-yl)phenyl)-2-((3-
85 4H), 8,03-8,08 (m, 2H), 7,92 (dd, 1H), 7,82 (t, 1H),
(triflometyl)phenyl)sulfinyl)etan-1-
4,99 (d, 1H), 4,90 (d, 1H),; LCMS (M-1): 446,80
one
2-(p-tolylsulfinyl)-1-(4-(5- 'H-NMR (400 MHz, DMSO-D6) & 8,14-8,20 (m,
86 (triflometyl)-1,2,4-oxadiazol-3- 4H), 7,61-7,63 (m, 2H), 7,38 (d, 2H), 4,78 (dd, 2H),
yl)phenyl)etan-1-one 2,32-2,39 (m, 3H),; LCMS (M-1): 392,80
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2-((3-flophenyl)sulfinyl)-1-(4-(5- 'H-NMR (400 MHz, DMSO-D6) & 8,16-8,21 (m,
87 (triflometyl)-1,2,4-oxadiazol-3- 4H), 7,57-7,66 (m, 3H), 7,37-7,41 (m, 1H), 4,92 (d,
yl)phenyl)etan-1-one 1H), 4,84 (d, 1H),; LCMS (M-1): 396,85

TH-NMR (400 MHz, DMSO-D6) & 8,15-8,20 (m,
4H), 7,74 (td, 1H), 7,60-7,66 (m, 1H), 7,46 (td, 1H),
7,36-7,40 (m, 1H), 4,97 (d, 1H), 4,84 (d, 1H),;
LCMS (M-1): 396,85

2-((2-flophenyl)sulfinyl)-1-(4-(5-
88 (triflomety1)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one

TH-NMR (400 MHz, DMSO-D6) & 8,14-8,20 (m,
4H), 7,78 (dt, 1H), 7,41-7,46 (m, 2H), 7,29-7,32 (m,
1H), 4,81 (d, 1H), 4,66 (d, 1H), 2,38 (s, 3H),; LCMS
(M-1): 392,90

2-(o-tolylsulfinyl)-1-(4-(5-
89 (triflomety1)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one

TH-NMR (400 MHz, DMSO-D6) & 8,15-8,20 (m,
4H), 7,55 (s, 1H), 7,51 (d, 1H), 7,45 (¢, 1H), 7,34 (d,
1H), 4,79 (dd, 2H), 2,37 (d, 3H),; LCMS (M-1):

2-(m-tolylsulfinyl)-1-(4-(5-
90 (triflometyl)-1,2,4-0xadiazol-3-
yl)phenyl)etan-1-one

392,90

2-(tert-butylsulfinyl)-1-(4-(5- 'H-NMR (400 MHz, DMSO-D6) § 8,26 (s, 4H), 4,55

91 (triflometyl)-1,2,4-oxadiazol-3- (d, 1H), 4,30 (d, 1H), 1,27 (s, 9H),; LCMS (M-1):
yl)phenyl)etan-1-one 359,05

1-(4-(5-(triflometyl)-1,2,4-
) 'H-NMR (400 MHz, DMSO-D6) & 8,17-8,22 (m,
oxadiazol-3-yl)phenyl)-2-((4-

92 4H), 7,98 (s, 4H), 5,00 (d, 1H), 4,88 (d, 1H),; LCMS
(triflometyl)phenyl)sulfinyl)etan-1-

(M-1): 446,95
one
2-(isopropylsulfinyl)-1-(4-(5- TH-NMR (400 MHz, DMSO-D6) 5 8,24 (s, 4H), 4,64
93 (triflomety1)-1,2,4-0xadiazol-3- (d, 1H), 4,50 (d, 1H), 3,02-3,09 (m, 1H), 1,24 (dd,
yl)phenyl)etan-1-one 6H); LCMS (M+1) 347

96/143

Vi du 6:- Diéu ché 2-((3-flophenyl)sulfonyl)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one (hop chét s6 105)

Cho dung dich da khudy gdm 2-((3-flophenyl)thio)-1-(4-(5-(triflomety])-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one (0, 15 g, 0,39 mmol) trong hdn hop metanol (8 ml)
va nude (2 ml), oxon (0,482 g, 0,785 mmol) dugc thém vao & 0 °C. Hon hop phén tmg
thu duogc duoc tiép tuc khuéy & 25 °C trong 30 phut va sau d6 gia nhiét ¢ 60 °C trong 3
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git. Sau khi hoan thanh, phan tmg dugc dap tit bang nude (50 ml) va chiét xuét ba lan

bang etyl axetat (50 ml). L6p etyl axetat két hop duogc rira hai 1an bang nude mubi (25

ml), 1am kho trén natri sulphat va lam bay hoi du6i ap sut giam dén khé dé thu dugc
2-((3-flophenyl)sulfonyl)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one
(120 mg, 0,29 mmol, hiéu suit 75 % ). 'H-NMR (400 MHz, DMSO-d6) § 8,16-8,21 (m,
4H), 7,77-7,80 (m, 2H), 7,71 (td, 1H), 7,60-7,64 (m, 1H), 5,55 (s, 2H),; LCMS (M-1):

412,95.

Bang 6: Cac hop chét sau ddy dugc diéu ché bang quy trinh tuong ty nhu néu trong Vi

du6
Hop .
. Tén IUPAC S0 liéu phén tich
chat so
2-((3,4-diclophenyl)sulfonyl)-1-(4-(5- | '"H-NMR (400 MHz, DMSO-d6)  8,15-8,22 (m, SH),
94 (triflometyl)-1,2,4-oxadiazol-3- 7,95 (d, 1H), 7,89 (dd, 1H), 5,62 (s, 2H),; LCMS (M-
yl)phenyl)etan-1-one 1) 462,70
2-((4-clophenyl)sulfonyl)-1-(4-(5- 'H-NMR (400 MHz, DMSO-d6) § 8,15-8,21 (m, 4H),
95 (triflometyl)-1,2,4-oxadiazol-3- 7,92-7,97 (m, 2H), 7,73 (dt, 2H), 5,51 (s, 2H),; LCMS
yl)phenyl)etan-1-one (M-1):428,75
2-((3,4-diflophenyl)sulfonyl)-1-(4-(5- | '"H-NMR (400 MHz, DMSO-d6) 6 8,16-8,22 (m, 4H),
96 (triflometyl)-1,2,4-oxadiazol-3- 8,05-8,10 (m, 1H), 7,81-7,84 (m, 1H), 7,72-7,78 (m,
" | yDphenyl)etan-1-one 1H), 5,56 (s, 2H),; LCMS (M-1): 430,80
2-(benzylsulfonyl)-1-(4-(5- 'H-NMR (400 MHz, DMSO-d6) 5 8,16-8,30 (m, 4H),
97 (triflometyl)-1,2,4-0xadiazol-3- 7,40-7,50 (m, 5H), 5,09 (s, 2H), 4,70 (d, 2H),; LCMS
yl)phenyl)etan-1-one (M-1): 409
2-((4-metoxybenzyl)sulfonyl)-1-(4- 'H-NMR (400 MHz, DMSO-d6) & 8,25 (d, 4H), 7,33-
98 (5-(triflometyl)-1,2,4-oxadiazol-3- 7,35 (m, 2H), 6,96-6,99 (m, 2H), 5,04 (s, 2H), 4,63 (d,
yl)phenyl)etan-1-one 2H), 3,74 (d, 3H),; LCMS (M-1): 438,80
2-((1-phenyletyl)sulfonyl)-1-(4-(5- 'H-NMR (400 MHz, DMSO-d6) & 8,15-8,23 (m, 4H),
99 (triflometyl)-1,2,4-0xadiazol-3- 7,37-7,56 (m, 5H), 4,96 (t, 2H), 4,81 (q, 1H),, 1,65-1,72
yl)phenyl)etan-1-one (m, 3H),; LCMS (M-1): 422,85
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2-(xyclohexylsulfonyl)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-

TH-NMR (400 MHz, DMSO-d6) 6 8,15-8,35 (m, 4H),
5,11-5,28 (m, 2H), 3,32-3,35 (m, 1H), 3,26-3,32 (m,

100

yl)phenyl)etan-1-one 1H), 2,11-2,17 (m, 2H), 1,84 (dd, 2H), 1,65 (d, 1H),

1,11-1,46 (m, SH),; LCMS (M-1): 400,95

2-((5-metylthiazol-2-yl)sulfonyl)-1- TH-NMR (400 MHz, DMSO0-d6) § 8,16-8,21 (m, 4H),
101 (4-(5-(triflometyl)-1,2,4-oxadiazol-3- | 7,86 (d, 1H), 5,70 (d, 2H), 2,41 (dd, 3H),; LCMS (M-

yl)phenyl)etan-1-one 1): 415,80

2-(phenylsulfonyl)-1-(4-(5- 'H-NMR (400 MHz, DMSO-d6) & 8,15-8,19 (m, 4H),
102 (triflometyl)-1,2,4-oxadiazol-3- 7,90-7,93 (m, 2H), 7,71-7,75 (m, 1H), 7,61-7,66 (m,

yl)phenyl)etan-1-one 2H), 5,43 (s, 2H),; LCMS (M-1): 394,80

1-(4-(5-(triflometyl)-1,2,4-oxadiazol- | '"H-NMR (400 MHz, DMSO-d6) & 8,24-8,26 (m, 2H),
103 3-yl)phenyl)-2-((3- 8,13-8,20 (m, 5H), 7,91 (t, 1H), 5,65 (s, 2H),; LCMS

J

(triflometyl)phenyl)sulfonyl)etan-1- (M-1): 462,75

one

2-(o-tolylsulfonyl)-1-(4-(5- 'H-NMR (400 MHz, DMSO-d6) 6 8,15-8,20 (m, 4H),
104 | (triflometyl)-1,2,4-0xadiazol-3- 7,80 (dd, 1H), 7,61 (td, 1H), 7,40-7,46 (m, 2H), 5,34 (s,

yl)phenyl)etan-1-one 2H), 2,67 (s, 3H),; LCMS (M-1): 408,95

2-(isopropylsulfonyl)-1-(4-(5- 'H-NMR (400 MHz, DMSO-d6) 6 8,23-8,28 (m, 4H),
106 (triflometyl)-1,2,4-oxadiazol-3- 5,14 (s, 2H), 3,49-3,56 (m, 1H), 1,30-1,34 (m, 6H),;

yl)phenyl)etan-1-one LCMS (M-1): 360,75

2-(thiazol-2-ylsulfonyl)-1-(4-(5- TH-NMR (400 MHz, DMSO0-d6) 6 8,30 (d, 1H), 8,14-
107 | (triflometyl)-1,2,4-oxadiazol-3- 8,22 (m, 5H), 5,70 (d, 2H),; LCMS (M-1): 401,70

yl)phenyl)etan-1-one

2-(tert-butylsulfonyl)-1-(4-(5- 'H-NMR (400 MHz, DMSO-d6) 5 8,24 (s, 4H), 5,03 (s,
108 (triflomety1)-1,2,4-oxadiazol-3- 2H), 1,39 (s, 9H),; LCMS (M-1): 374,80

yl)phenyl)etan-1-one

1-(4-(5-(triflometyl)-1,2,4-oxadiazol- | 'H-NMR (400 MHz, DMSO-d6) & 8,18 (dd, 6H), 8,05
109 3-yl)phenyl)-2-((4- (d, 2H), 5,62 (s, 2H),; LCMS (M-1): 462,85

(triflometyl)phenyl)sulfonyl)etan-1-

one

2-(m-tolylsulfonyl)-1-(4-(5- '"H-NMR (400 MHz, DMSO-d6) 6 8,14-8,19 (m, 4H),
110 (triflometyl)-1,2,4-oxadiazol-3- 7,68-7,72 (m, 2H), 7,49-7,55 (m, 2H), 5,39 (s, 2H),

yl)phenyl)etan-1-one

2,38 (s, 3H),; LCMS (M-1): 408,85
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2-((2-flophenyl)sulfonyl)-1-(4-(5- TH-NMR (400 MHz, DMSO-d6) 5 8,20 (s, 4H), 7,79-

111 (triflomety1)-1,2,4-oxadiazol-3- 7,86 (m, 2H), 7,50-7,55 (m, 1H), 7,44-7,48 (m, 1H),
yl)phenyl)etan-1-one 5,46 (s, 2H): LCMS (M-1): 412,75
2-(pyridin-4-ylsulfonyl)-1-(4-(5- 'H-NMR (400 MHz, DMSO-d6) & 8,93 (dd, 2H), 8,16-

112 (triflomety1)-1,2,4-oxadiazol-3- 8,22 (m, 4H), 7,91 (dd, 2H), 5,67 (s, 2H). LCMS (M-
yl)phenyl)etan-1-one 1): 395,85

Vi du 7: DPidu ché 2-((3-flophenyl)thio)-1-(5-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)pyridin-2-yl)etan-1-one (hop chat s6 115):

a) Bude-1:- 6-(1-etoxyvinyl)nicotinonitril

Cho dung dich da khudy gdm 6-clonicotinonitril (15 g, 108 mmol) trong toluen (120
mL), (1-etoxyvinyl)tributylstannan (40 mL, 119 mmol) va bis(triphenylphosphin)
paladi(ID)diclorua (3,8 g, 5,4 mmol) dugc thém vao ¢ 25 °C. Hon hop phan tng duge
khir khi bang nito trong 15 phut, va sau dé hdn hop phan tng dugce gia nhiét & 80 °C
trong 16 gio. Hon hop phan umg duge loc qua giudng celite va dich loc duge ¢6 dac
dui ap suit giam d& thu duoc san phim thd. Diu thd duoc tinh ché bing sic ky cot
trén silica gel str dung dung dich rira giai 10% etyl axetat trong hexan 8 thu duoc 6-(1-

etoxyvinyl)nicotinonitril (16 g, higu suat 87 %).
b) Budc-2:- 6-(1-etoxyvinyl)-N'-hydroxynicotinimidamit

Cho dung dich da khudy gdm 6-(1-etoxyvinyl)nicotinonitril (16 g, 95 mmol) trong
etanol (120 mL), hydroxylamin (7 mL, 114 mmol) dugc thém & 25 °C. Sau do, phan
tmg duoc khudy & 25 °C trong 12 gio. Hdn hop sau phan tmg duge c6 dac dudi ap suét

giam d& thu dugc 6-(1-ctoxyvinyl)-N'-hydroxynicotinimidamit (19 g, hiéu suét 98 %).
¢) Budc-3:- 3-(6-(1-etoxyvinyl)pyridin-3-yl)-5-(triflometyl)-1,2,4-oxadiazol

Cho dung dich da khudy gdm 6-(1-etoxyvinyl)-N'-hydroxynicotinimidamit (18 g,
87 mmol) trong tetrahydrofuran (160 mL), trietylamin (15 mL, 104 mmol) dugc thém
tlr tir & 0 °C, sau d6 13 anhydrit trifloaxetic (15 mL, 104 mmol) dugec thém vao tir tir &
0 °C. Hon hop phén tmg duoc khudy 12 git & 25 °C. Sau khi hoan thanh phan tmg, hdn
hop phan tmg dugc pha lodng véi etyl axetat (200 mL) va rua hai lin bang natri
bicacbonat bdo hoa (200 mL); tich 16p hiru co, lam khd trén natri sulphat khan, c6 déc
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dudi ap sult giam thu duge san phdm thd. Chat th dugc tinh ché bing sdc ky cot trén
silica gel st dung dung dich rira giai 15% etyl axetat trong hexan @& thu dugc 3-(6-(1-
etoxyvinyl)pyridin-3-yl)-3-(triflometyl)-1,2,4-oxadiazol (11 g, 40 mmol, hiéu suat 46
%).

d) Budc-4:- 2-bromo-1-(5-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)pyridin-2-yl)etan-

1-one

Cho dung dich di khudy gdm 3-(6-(1-etoxyvinyl)pyridin-3-y1)-5-(triflometyl)-
1,2,4-oxadiazol (11 g, 38,6 mmol) trong tetrahydrofuran (100 mL) thém tir tir nuGe (4
mL), N-bromosucxinimit (5,8 g, 33 mmol) 6 0 °C. H&n hop phan tng dugc khudy 2 gid
& 25 °C. Sau khi két thuc phan tmg, hdn hop phan tng dugc pha lodng véi etyl axetat
(200 mL) vartra bang nude (200 mL), tach 16p hiru co, 1am kho trén natri sulphat khan,
6 dic dudi 4p sut giam & thu dugce san phém thé. San phdm thd duge tinh ché bang
sdc ky cot trén silica gel st dung dung dich rira gidi 10% etyl axetat trong hexan dé thu
duoc 2-bromo-1-(5-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)pyridin-2-yl)etan-1-one (8g,
24 mmol, hiéu suit 63 %).

e) Budc-6:- 2-((3-flophenyl)thio)-1-(5-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)pyridin-2-yl)etan-1-one

Cho dung dich da khudy gom 3-flobenzenethiol (0,06 mL, 0,71lmmol) trong

axetomtrﬂ (8 mL), kali cacbonat (0,1 g, 0,7 mmol) dugc them vao & 25 °C, sau do 2-
bromo-1-(5-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)pyridin-2-yl)etan-1-one (0,2 g, 0,6
mmol) duge thém vao & 25 °C. Phan (mg duoc khudy & 25 °C trong 4 gid. Sau khi két
thiic phan tmg, hdn hop phéan tmg duoc pha lodng véi diclometan (20 mL) va rira hai
14n bang nudce (20 mL), 1am kho trén natri sulphat khan va ¢d ddc dudi ap suét giam dé
thu duoc san pham thé. Dau thd duge tinh ché bing HPLC diéu ché dé thu duge 2-((3-
flophenyl)thio)-1-(5-(5-(triflomety1)-1,2,4-oxadiazol-3-yl)pyridin-2-yl)etan-1-one (65
mg, hi¢u sut 28 %).
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du?7
Hop chét Tén IUPAC S 1iéu phén tich
sd
115 2-((3-flophenyl)thio)-1-(5-(5- 'H-NMR (400 MHz, DMS0-d6) § 9,36 (q, 1H), 8,65
(triflometyl)-1,2,4-oxadiazol-3- (dd, 1H), 8,20 (dd, 1H), 7,34 (td, 1H), 7,26 (dt, 1H),
yl)pyridin-2-yl)etan-1-one 7,18 (dq, 1H), 7,05-6,99 (m, 1H), 4,80 (s, 2H),;
LCMS(M+1) : 383,95
116 2-((4-metoxyphenyl)thio)-1-(5-(5- | 'H-NMR (400 MHz, DMSO-d6) 9,31 (q, 1H), 8,64
(triflometyl)-1,2,4-0xadiazol-3- (dd, 1H), 8,17 (dd, 1H), 7,35-7,31 (m, 2H), 6,91-6,87
yl)pyridin-2-yl)etan-1-one (m, 2H), 4,49 (s, 2H), 3,78-3,73 (m, 3H),;
LCMS(M+1) : 396,00
117 2-((4-metoxybenzyl)thio)-1-(5-(5- | 'H-NMR (400 MHz, DMSO-d6) 69,33 (q, 1H), 8,65
(triflomety1)-1,2,4-oxadiazol-3- (dd, 1H), 8,22 (dd, 1H), 7,26-7,22 (m, 2H), 6,88-6,84
yl)pyridin-2-yl)etan-1-one (m, 2H), 3,97 (s, 2H), 3,72-3,69 (m, 5H),;
LCMS(M+1) : 409,75
118 2-(benzylthio)-1-(5-(5- 'TH-NMR (400 MHz, DMSO-d6) § 9,33 (q, 1H), 8,65
(triflometyl)-1,2,4-0xadiazol-3- (dd, 1H), 8,22 (dd, 1H), 7,35-7,22 (m, 5H), 3,99 (s,
yl)pyridin-2-yl)etan-1-one 2H), 3,76 (s, 2H),; LCMS(M+1) : 379,95
119 2-(xyclopenty1thio)-1-(5-(5- 'H-NMR (400 MHZ, DMS0-d6) 6 9,33 (q, 1H), 8,64
(triflometyl)-1,2,4-0xadiazol-3- (dd, 1H), 8,22 (dd, 1H), 4,11 (s, 2H), 3,16-3,10 (m,
yl)pyridin-2-yl)etan-1-one 1H), 1,99-1,91 (m, 2H), 1,69-1,59 (m, 2H), 1,58-1,47
(m, 2H), 1,45-1,37 (m, 2H),; LCMS(M+1) :357,70
120 2-((2,6-diclophenyl)thio)-1-(5-(5- 'H-NMR (400 MHz, DMSO-d6) 9,23 (q, 1H), 8,64
(triflometyl)-1,2,4-oxadiazol-3- (dd, 1H), 8,18 (dd, 1H), 7,56 (dd, 2H), 7,42 (dd, 1H),
yl)pyridin-2-yl)etan-1-one 4,47 (s, 2H),; LCMS(M+1) :435,65
121 2-(benzo[d]oxazol-2-ylthio)-1-(5- 'H-NMR (400 MHz, DMSO-d6) & 9,43 (q, 1H), 8,69
(5-(triflometyl)-1,2,4-oxadiazol-3- | (dd, 1H), 8,24 (dd, 1H), 7,67-7,56 (m, 2H), 7,33-7,29
yl)pyridin-2-yl)etan-1-one (m, 2H), 5,28 (d, 2H),; LCMS(M+1) :406,70
122 2-((4~(triflometoxy)phenyl)thio)-1- | 'H-NMR (400 MHz, DMSO-d6) 6 9,34 (q, 1H), 8,65

(5-(5-(triflometyl)-1,2,4-oxadiazol-
3-yl)pyridin-2-yl)etan-1-one

(dd, 1H), 8,19 (dd, 1H), 7,51-7,48 (m, 2H), 7,31 (dd,
2H), 4,77 (s, 2H),; LCMS(M-1) :447,90
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2-((4-metoxyphenyl)sulfonyl)-1-(5-
(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)pyridin-2-yl)etan-1-one

TH-NMR (400 MHz, DMSO-d6) § 9,26 (q, 1H), 8,63
(dd, 1H), 8,15 (dd, 1H), 7,82-7,78 (m, 2H), 7,13-7,09
(m, 2H), 5,35 (s, 2H), 3,83 (s, 3H),; LCMS(M+1) :
428,05

124

2-((4-metoxybenzyl)sulfonyl)-1-(5-
(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)pyridin-2-yl)etan-1-one

TH-NMR (400 MHz, DMSO-d6) 8 9,39 (q, , 1H),
8,69 (dd, 1H), 8,26 (dd, 1H), 7,36-7,27 (m, 2H),
6,98-6,92 (m, 2H), 5,10 (s, 2H), 4,62 (d, 2H), 3,75
(d, 3H),; LCMS(M-1) :439,75

125

2-(benzylsulfonyl)-1-(5-(5-
(triflometyl)-1,2,4-oxadiazol-3-
yl)pyridin-2-yl)etan-1-one

TH-NMR (400 MHz, DMSO-d6) 5 9,38 (dg, 1H),
8,70-8,65 (m, 1H), 8,28-8,20 (m, 1H), 7,45-7,37 (m,
5H), 5,13 (d, 2H), 4,79-4,63 (m, 2H),; LCMS(M-1)
409,75

126

2-(xyclopentylsulfonyl)-1-(5-(5-
(triflometyl)-1,2,4-oxadiazol-3-
yl)pyridin-2-yl)etan-1-one

TH-NMR (400 MHz, DMSO-d6) 5 9,41 (q, 1H), 8,68
(dd, 1H), 8,26 (dd, 1H), 5,16 (s, 2H), 3,91-3,83 (m,
1H), 2,02-1,90 (m, 4H), 1,58-1,67 (m, 4H),
LCMS(M-1) :387,90

127

2-((3-flophenyl)sulfonyl)-1-(5-(5-
(triflometyl)-1,2,4-oxadiazol-3-
yl)pyridin-2-yl)etan-1-one

TH-NMR (400 MHz, DMSO-d6) § 9,29 (q, 1H), 8,64
(dd, 1H), 8,17 (dd, 1H), 7,80-7,76 (m, 2H), 7,73-7,68
(m, 1H), 7,65-7,59 (m, 1H), 5,53 (s, 2H),; LCMS(M-
1) :413,70

128

2-((3-flophenyl)sulfinyl)-1-(5-(5-
(triflometyl)-1,2,4-oxadiazol-3-
yl)pyridin-2-yl)etan-1-one

TH-NMR (400 MHz, DMSO-d6) § 9,29 (q, 1H), 8,64
(dd, 1H), 8,18 (dd, , 1H), 7,65-7,55 (m, 3H), 7,40-
7,35 (m, 1H), 4,90 (dd, 2H),; LCMS(M-+1) : 399,70

129

2-((4-metoxyphenyl)sulfinyl)-1-(5-
(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)pyridin-2-yl)etan-1-one

TH-NMR (400 MHz, DMSO-d6) 5 9,29 (q, 1H), 8,62
(dd, 1H), 8,14 (dd, 1H), 7,65-7,61 (m, 2H), 7,09 (dt,
2H), 4,86 (d, 1H), 4,75 (d, 1H), 3,78 (s, 3H),;
LCMS(M+1) : 411,95

2-((4-metoxybenzyl)sulfinyl)-1-(5-
(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)pyridin-2-yl)etan-1-one

TH-NMR (400 MHz, DMSO-d6) 5 9,36 (q, 1H), 8,66
(dd, 1H), 8,20 (dd, 1H), 7,29-7,27 (m, 2H), 6,93 (dd,
2H), 4,73 (d, 1H), 4,59 (d, 1H), 4,29 (d, 1H), 4,12 (d,
1H), 3,75 (s, 3H); LCMS(M+1) :425,95
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131 | 2-(benzylsulfinyl)-1-(5-(5- H-NMR (400 MHz, DMSO-d6) 5 9,36 (q, 1H), 8,67
(triflometyl)-1,2,4-oxadiazol-3- (dd, 1H), 8,21 (dd, 1H), 7,40-7,34 (m, 5H), 4,77 (d,
yl)pyridin-2-yl)etan-1-one 1H), 4,64 (d, 1H), 4,36 (d, 1H), 4,19 (d, 1H);

LCMS(M+1) :396,05

132 2-((2,6-diclophenyl)sulfinyl)-1-(5- | 'H-NMR (400 MHz, DMSO-d6) 3 9,32 (q, 1H), 8,65
(5-(triflometyl)-1,2,4-oxadiazol-3- | (dd, 1H), 8,19 (dd, 1H), 7,59-7,52 (m, 3H), 5,50 (d,

yl)pyridin-2-yl)etan-1-one 1H), 5,16 (d, 1H),; LCMS(M-1) :449,50

133 2-(xyclopentylsulfinyl)-1-(5-(5- 'H-NMR (400 MHz, DMSO-d6) § 9,38 (q, 1H), 8,67
(triflometyl)-1,2,4-oxadiazol-3- (dd, 1H), 8,23 (dd, , 1H), 4,71 (d, 1H), 4,55 (d, 1H),
yl)pyridin-2-yl)etan-1-one 3,41-3,34 (m, 1H), 2,06-1,85 (m, 3H), 1,65-1,57 (m,

5H),; LCMS(M-1) :372,00

Vi du 8- Didu ché 2-(2-flophenoxy)-1-(5-(5-(triflometyl)-1,2,4-oxadiazol-3-
yDpyridin-2-yl)etan-1-one (hop chét s6 114):

Cho dung dich da khudy ctia 2-flophenol (0,08 g, 0,71 mmol) trong axetonitril (8
mL) trong mdi trudong nito, kali cacbonat (0,18 g, 1,3 mmol) duoc thém & 0 °C. Hdn
hop phan Umg duoc khudy trong 15 phut & 0 °C, sau d6 2-bromo-1-(5-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)pyridin-2-yl)etan-1-one (0,2 g, 0,6 mmol) dugc thém vao ¢ 0 °C.
Hon hop phan tng duge phép khudy trong 4 gity & 25 °C. Sau khi hoan thanh phan tmg,
hdn hop phén tng dugc pha lodng véi etyl axetat (10 mL) va rtra bang nude (20 mL).
L&p hitu co duge 1am kho trén natri sulphat khan; 1am bay hoi dung méi dudi ap suét
giam d& thu duoc chét thd. Diu thd duge tinh ché bang HPLC chuén bj dé thu duoc 2-
(2-flophenoxy)-1-(5-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)pyridin-2-yl)etan-1-one (55
mg, hiéu suét 25 %). 'H-NMR (400 MHz, DMSO-d6) § 9,37 (t, 1H), 8,68 (dd, 1H), 8,19
(d, 1H), 7,26-7,20 (m, 1H), 7,14 (td, 1H), 7,06 (t, 1H), 6,97-6,92 (m, 1H), 5,85 (s, 2H),;
LCMS(M+1): 367,95.

Vi du 9:- Diéu ché 2-((2-flophenyl)amino)-1-(5-(5-(triflometyl)-1,2,4-oxadiazol-3-
yD)pyridin-2-yl)etan-1-one (hop chat s6 153):

Cho dung dich 2-bromo-1-(5-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)pyridin-2-
yl)etan-1-one (0,35 g, 1 , 04 mmol) trong etanol (8 mL), natri bicacbonat (0,17 g, 2,08

mmol) va 2-floanilin (0,14 g, 1,25 mmol) dugc thém vao ¢ 25 °C, phan timg dugc khudy
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& 25 °C trong 12 gid. Sau khi hoan thanh phan Umg, hdn hop phan tmg duoc pha lodng
béng etyl axetat (25 mL) va rira bing nude (30 mL); 16p hitu co dugc tach ra, lam kho
trén natri sulphat khan, c6 dc dudi 4p sut giam @& thu dugc san pham thd. San phdm
thd duoc tinh ché bing sic ky cot nhanh trén silica gel st dung dung dich rira giai 10%
etyl axetat trong hexan dé thu duogc 2-((2-flophenyl)amino)-1-(5-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)pyridin-2-yl)etan-1-one (60 mg, 0,164 mmol, hi¢u sudt 16 %). 'H-NMR
(400 MHz, DMSO-d6) § 9,39 (q, 1H), 8,67 (dd, 1H), 8,19 (dd, 1H), 7,05 (ddd, 1H),
6,93 (t, 1H), 6,70-6,66 (m, 1H), 6,61-6,55 (m, 1H), 5,59-5,56 (m, 1H), 4,92 (d, 2H);
LCMS(M+1) : 366,85.

Vi du 10 Pidu ché  N-(2-oxo0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yDphenyl)etyl)benzenesulfonamit (hop chit s6 77):

Cho dung dich dd khudy ctia benzenesulfonohydrazit (0,2 g, 1,15 mmol) trong
metanol (5 mL), 3-bromobenzaldehyt (0,135 mL, 1,15 mmol) duge thém vao. Hon hop
phan mg duogc khudy & 65 °C trong 2 gid. Hon hop phén tmg duge c6 dic dudi dp suét
giam dé thu duoc san phim thd, sau d6 hop chét thé dugc hoa tan trong axetonitril (5
mL),2-bromo-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one (0,35 g,
1,04 mmol), xesi cacbonat (0,034 g, 0,104 mmol) dugc thém vao, sau d6 hdn hop phan
tmg duoc khudy & 25 °C trong 30 phut. Hon hop phan tng duge pha lodng véi etyl
axetat (25 mL) va rlra bang nude (20 mL), 1am kho trén natri sulphat khan va cd dac
dudi ap sudt giam dé thu dugc san phém thd. San phim thd dugce tinh ché bang sic ky
c6t nhanh trén silica gel str dung chit rira gii etyl axetat 30% trong hexan dé thu duoc
N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)benzenesulfonamit
(67 mg, 0,16 mmol, hiéu sudt 16 % ). 'H-NMR (400 MHz, DMSO-d6) & 8,10-8,19 (m,
5H), 7,84 (dt, J = 6,6, 1,7 Hz, 2H), 7,55-7,65 (m, 3H), 4,54 (d, J = 5,6 Hz, 2H);
LCMS(M-1) :409,85.

Bang 8: Céac hop cht sau day duoc diéu ché bang quy trinh twong tu nhu néu trong Vi
du 10
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105/143
Hop Tén IUPAC S6 liéu phan tich
chét sb
134 4-metyl-N-(2-0x0-2-(4-(5- TH-NMR (400 MHz, DMSO-d6) 5 8,17 (dd, ] = 6,8,
(triflometyl)-1,2,4-oxadiazol-3- 2,0 Hz, 2H), 8,11 (dd, J=6,7, 2,1 Hz, 2H), 8,05 (¢, J
yl)phenyl)etyl)benzenesulfonamit = 5,7 Hz, 1H), 7,72 (dd, J = 6,5, 1,8 Hz, 2H), 7,36-
7,38 (m, 2H), 4,49 (d, J = 5,9 Hz, 2H), 2,37 (s, 3H);
LCMS(M-1) :425,95

Vi du 11: Diéu ché 2-hydroxy-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-
1-one (hop chit s6 154):

a) Budc-1:- N'-hydroxy-4-vinylbenzimidamit

Cho dung dich da khudy gém 4-vinylbenzonitril (10 g, 77 mmol) va etanol (200
mL), 50% dung dich hydroxylamin (4,74 ml, 77 mmol) dugc thém vao & 0 °C. Hbn hop
phan tmg thu duoc dugc khudy & 65 °C trong 12 gio. Sau khi phén tmg xong, ¢d can
hdn hop sau phéan tng dudi ap sudt giam thu dugc hydroxy-4-vinylbenzimidamit (10,5
g, hiéu suat 84 %).

b) Budc-2:- 5-(triflometyl)-3-(4-vinylphenyl)-1,2,4-oxadiazol

Cho dung dich da khudy gdm hydroxy-4-vinylbenzimidamit (10,5 g, 64,7 mmol) va
tetrahydrofuran (100 mL), anhydrit trifloaxetic (13,5 mL, 97 mmol) dugc thém ¢ 0 °C
va khudy & 25 °C trong 12 gio. Hdn hop phén tng dugc pha lodng véi etyl axetat (150
mL) va rira hai 1in bing dung dich natri bicacbonat (40 mL). Lp hitu co duge lam khd
trén natri sulphat khan va c6 dic dudi 4p suét giam dé thu dugc 5-(triflometyl)-3-(4-
vinylphenyl)-1,2,4-oxadiazol (11,6 g, hi€¢u suét 75 %).

¢) Bude-3:- 3-(4-(oxiran-2-yl)phenyl)-5-(triflometyl)-1,2,4-oxadiazol

Cho dung dich d& khudy gom 5- (triflometyl) -3- (4-vinylphenyl) -1,2,4-oxadiazol
(12 g, 50 mmol) va diclometan (150 mL), axit 3-clobenzoperoxoic (33,2 g, 125 mmol)
duge thém vao & 25 °C trong 12 gid. Sau khi két thuic phan tmg, hdn hop phéan img dugce
c6 dac dudi 4p suét giam, pha lodng bang hexan (80 mL) va loc. Lép hitu co duge ria

hai 1in bing dung dich natri hydroxit 10% (50 mL) va 16p hiru co duge lam khd trén
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natri sulphat khan va duoc c6 dic dudi ap sudt giam dé thu dugc 3-(4-(oxiran-2-

yl)phenyl)-3-(triflometyl)-1,2,4-oxadiazol (10,5 g, hi¢u suit 91 %).
d) Bude-5:- 1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1,2-diol

Cho dung dich da khudy gdm 3-(4-(oxiran-2-yl)phenyl)-5-(triflometyl)-1,2,4-
oxadiazol (0,3 g, 1,171 mmol) va nuéc (20 mL), nitrat nhom xesi (0,128 g, 0,234 mmol)
duoc thém vao ¢ 25 °C. Hon hop phan tmg thu duge duoc khudy trong 6 gi&r & 25 °C
Sau khi hoan thanh phan tmg, hdn hop phén tng dugc pha loang véi etyl axetat (50 mL)
va rira bing nude (50 mL). Lép etyl axetat dugc lam kho trén natri sulphat khan va ¢6
dic dudi 4p suét gidm. Can thd dugc tinh ché bing cach bién tinh sir dung hexan (100
mL) dé thu duoc 1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1,2-diol (0,25
g, hiéu suit 92 %).

e) Budc-6:- 2-hydroxy-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3 -yl)phenyl)etan-1-

one

Cho dung dich da khudy 1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1,2-
diol (0,5 g, 1,823 mmol) trong axetonitril ( 5 mL) va nuée (5 mL), natri bromua (0,375
g, 3,65 mmol) va oxon (1,121 g, 1,823 mmol) dugc thém vao 6 0°C trong moi truong
nito. H3n hop phan tmg thu dwoc dugc khudy trong 6 gitr & 25°C. Sau khi két thic phan
g, hdn hop phan tng dugc pha lodng véi etyl axetat (10 mL) va rira bang dung dich
natri thiosulfat (80 mL) (10 mL). Lép etyl axetat duge lam kho trén natri sulphat khan
va cb dic dudi 4p sudt giam. Cgn thd duge tinh ché bing séc ky cot st dung 18% etyl
axetat trong hexan lam chit rira giai trén silica gel dé thu dugc 2-hydroxy-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one (0,20 g, hi¢u suit 40 %). 'H-NMR
(400 MHz, DMSO-d6) § 8,19-8,23 (d, 2H), 8,13 (d, 2H), 5,23 (t, 1H), 4,84 (d, 2H);
LCMS (M-1): 270,75.

Vi du sinh hoc

Nhu duoc md ta & day hop chét ca Cong thice (I) chung cho thdy c4c hoat tinh diét
ndm duoc thuc hién d6i véi nhiu loai ndm giy bénh & cay trdng bi cac nim nay tin
cdng trén cac cay trdng ndng nghiép quan trong. Hop chit theo sang ché nay di duoc

danh gi4 hoat tinh clia chiing nhu dugc mo ta trong cac vi du thit nghiém sau day:
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Vi du thtr nghiém sinh hoc dbi vé6i nim gay bénh & cdy trong
Vi du 1: Pyricularia oryzae (Bénh dao 6n & cay lua):

Céc hop chét duge hoa tan trong 0,3% dimetyl sulfoxit va sau d6 dugc thém vao
méi trudng thach dextroza khoai ty ngay trudce khi phan phdi vao dia petri. 5 mL moi
truong voi hop chit & ndng 46 mong muén duge phan phéi vao céc dia petri vO trung
60 mm. Sau khi déng dic, mdi dia dugc céy mot dia soi nim kich thuée 5 mm léy tlr
ngoai vi cta dia nudi cly doc luc dang phat trién tich cuc. Dia duoc 1 trong céc budng
ting trudng & nhiét do 25 °C va d6 dm tuong ddi 60% trong bay ngay va sau d6 su phat
trién hudng tAm duge do va so sanh véi sy phét trién cua d6i chimg khong duoc xtt ly.
Céchopchatsd49 66 69 70 71 73 80 83 91 106

110 112 114 118 119 128 133 145 148 149 150 &
ndéng d6 300 ppm cho phép kiém sodt toi thiéu 70% trong c4c thit nghiém nay khi so

sanh véi d6i chimg khong duoc didu tri cho thdy sy phét trién ctia bénh trén dign rong.
Vi du 2: Botrytis cinerea (Mbc xam):

Hop chét dugc hoa tan trong 0,3% dimetyl sulfoxit va sau d6 dugc thém vao moi
truomg thach dextroza khoai tiy ngay truéc khi phan phdi vao dfa petri. 5 mL mdi trudng
¢6 hop chat & ndéng d6 mong mudn dugce phan phdi vao cac dia petri vo tring 60 mm.
Sau khi déng dic, mdi dia dugc cAy mot dia soi nim kich thude 5 mm 14y tir ngoai vi
m ctia dia nudi cdy doc luc dang phét tfién tich cuc. Bia dugc u tfong budng sinh trudng
& nhiét @6 22 °C va do 4m tuong dbi 90% trong bay ngay va sau d6 do su phat trién
hudng tAm va so sanh véi dbi chimng khong dugc xir ly. Hop chét s& 114 & ndng d6 300
ppm cho phép kiém soét tdi thiéu 70% trong cic thir nghiém nay khi so sanh véi d6i
chimg khong duoc didu tri cho thdy sy phét trién cta bénh trén dién rong.

Vi du 3: Alternaria solani (bénh chdy 14 sém & ca chua / khoai tay):

Hop chit dugc hda tan trong 0,3% dimetyl sulfoxit va sau d6 dugc thém vao mdi
truong thach dextroza khoai tdy ngay trudc khi phan phdi vao dfa petri. 5 mL mdi truong
¢6 hop chét & ndng dd mong mudn duoc phan phdi vao céc dia petri vO tring 60 mm.
Sau khi dong dac, mdi dia dugc céy mdt dia soi ndm kich thudc 5 mm 14y tir ngoai vi

ctia dia nudi cdy doc luc dang phat trién tich cuc. Pia dugce U trong budng sinh trudng
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& nhiét d6 25 °C va d6 4m tuong ddi 60% trong bay ngay va sau d6 do su phat trién
huéng tim va so sénh voi d6i chimg khong duge xtir1y. Hop chats6 17~ 18 21
27 39 61 68 69 80 91 112 119 128 132
133 135 140 149 150 &ndngdd 300 ppm cho phép kiém sodt téi thiéu
70% trong c4c thit nghiém nay khi so sanh vi d6i chimg khéng duge diéu tri cho thiy

su phat trién cta bénh trén dién rong.
Vi du 4: Colletotrichum capsici (Bénh than thu):

Hop chét duoc hoa tan trong 0,3% dimetyl sulfoxit va sau d6 duoc thém vao mo1
trudng thach dextroza khoai tiy ngay trude khi phan phdi vao dia petri. 5 mL moi trudng
¢6 hop chét & ndng 6 mong mudn dugc phan phdi vao cac dia petri vo tring 60 mm.
Sau khi dong dic, mdi dia dugc céy mot dia soi ndm kich thuée 5 mm 14y tir ngoai vi
clia dia nudi ciy doc luc dang phét trién tich cuc. Pia duoc 0 trong budng sinh trudng
¢ nhiét do 25 °oC va do Am tuong ddi 60% trong bdy ngay va sau d6 do su phat trién
hudng tAm va so sanh voi d6i chimg khong dugc xit ly. Hop chats15 107 129 135

141 144 145 146 149 & 300 ppm da kiém soat toi thiéu 70% trong cac
thr nghiém nay khi so sanh véi dbi chumg khong duge diéu tri cho thdy su phét trién

cua bénh trén dién rong.

Vi du 5: Septoria lycopersici / Corynespora cassicola (CORYCA) (Bénh d6m 14 ca
chua): ' ' ’

Céc hop chét duge hda tan trong 0,3% dimetyl sulfoxit va sau d6 duoc thém vao
moi trudng thach dextroza khoai tdy ngay trudce khi phén phdi vao dia petri. 5 mL moi
truong véi hop chit & ndng @ mong muén duoc phan phdi vao cic dia petri vo tring
60 mm. Sau khi dong dic, mdi dia duoc chy mot dia soi nAm kich thuéc 5 mm 13y tir
ngoai vi cta dia nudi cdy doc luc dang phat trién tich cuc. Cac dia dugc U trong cac
budng sinh trudng & nhiét d6 25 °C va dd dm tuong ddi 70% trong bay ngay va sau d6
su phat trién hudéng tAm duge do va so sanh voi sy phat trién ctia d6i chimg khong dugc
xtt Iy. Céc hop chét sé 68 va 150 & 300 ppm da kiém soat t6i thiéu 70% trong cdc thir
nghiém nay khi so sanh voi d6i chtg khong dugc diu tri cho thiy su phat trién cla

bénh trén dién rong.
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Vi du 6: Fusarium culmorum (Bénh thoi 1& & ngil coc):

Cac hop chit duge hoa tan trong 0,3% dimetyl sulfoxit va sau d6 dugc thém vao
mbi trudong thach dextroza khoai tdy ngay trudc khi phan phéi vao dia petri. 5 mL moi
trudong vl hop chit & ndng d mong muén duoce phan phdi vio cac dia petri vo tring
60 mm. Sau khi d6ng ddc, mdi dia dugc cdy mot dia soi nAm kich thuée 5 mm 14y tir
ngoai vi cua dia nudi cdy doc luc dang phat trién tich cuc. Pia duoc U trong céc buéng
ting trudng & nhiét d 25 °C va do 4m twong dbi 60% trong bay ngay va sau d6 su phat
tridn huéng tim dugce do va so sanh véi sy phat trién ctia doi chimg khong dugc xir 1y.
Hop chét s s6 140 & ndng d6 300 ppm da kiém soat ti thiéu 70% trong cac xét nghiém
ndy khi so sanh véi déi chimg khong duge diéu tri cho thdy sw phat trién clia bénh trén

dién rong.
Vi du 7: Thit nghiém Phakopsora pachyrhizi trén ciy dau twong

Hop chit duge hoa tan trong 2% dimetyl sulfoxit/axeton va sau d6 tron voi nude
¢6 chira chét nhii héa thanh thé tich phun da hiéu chuén 1a 50 mL. Dung dich phun 50
mL nay duoc db vao binh phun dé sir dung tiép.

D& kiém tra hoat tinh phong bénh cta hop chét, cac ciy dau twong non khde manh
dwoc nudi trong nha kinh dugc phun ché phim hop chét hoat tinh véi ty 1€ tng dung da
néu bén trong ti phun bang cach str dung voi phun dang hinh nén. Mot ngay sau khi xtr
ly, cy duoc cay hon dlCh bao tir ¢6 chira 2x10° Phakopsora pachyrhizi comdza Sau do,
céc ciy dugc cay gibng dugc giit trong budng ctia nha kinh & nhiét do tir 22 dén 24 °C
va d6 Am tuong ddi tir 80 dén 90% dé biéu hién bénh.

Panh gié truc quan hidu suét ctia hop chit dugc thuc hién bang cich danh gid muc
d6 nghiém trong ctia bénh (thang diém tir 0 dén 100%) trén céc cdy duge xtt 1y 3,7, 10
va 15 ngay sau khi stt dung. Hi¢u qua (% kiém soét) ctia hop chét duoc tinh todn bang
cach so sanh phén loai bénh tat trong diéu tri v6i mot trong nhimg dbi chimg khong
duoc st dung. Cac cy duoc phun thudc cling dugc dénh gia kha ning tuong thich cta
ciy bing céch ghi lai céc triéu chimg nhu hoai ti, i 14 va coi coc. Hop chits6 1 2
3 4 5 6 9 10 11 12 13 14 15 16
17 18 19 20 21 22 23 24 25 26 27 28
29 33 34 35 36 40 41 42 44 45 46 47
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49 50 52 53 54 56 57 58 60 63 64 65

66 67 78 8 8 84 8 86 8 8 94 95

96 98 100 103 135 136 & ndng dd 500 ppm kidm sodt tdi thiéu
70% trong cac thir nghiém nay khi so sanh voi d6i chimg khdng dugc st dung cho thay

su phat trién cua bénh trén dién rong.

MO ta séng ché nay c6 tham chiéu dén cac khia canh duge wu tién, cac khia canh
khéc s& tré nén rd rang dbi voi ngudi c6 hidu biét trung binh trong linh vyc k§ thuét nay
Kkhi xem xét ban md ta sang ché nay. D6i véi ngudi co hiéu biét trung binh trong linh
vuc nay, s& thiy 1o 1a nhiéu stra dbi, ca vé& vat liéu va phuong phép, déu c6 thé duoc

thuc hién ma van thudc trong pham vi ctia sing ché nay.

110

110/143



L.

48523

YEU CAUBAO HQ

Hop chit c6 cong thic (),

R1’<\ )\
A
N L1/ \L2)J>*<Q\R1°
R2f R3f
cong thue (I)

trong do,
R! 1a Ci-Cz-haloalkyl,
L!1a lién két truc tiép, -CR2R?-, -C(=W)-, -O-, -S(=0)o2-, va -NR*-, trong d6, ky
hiéu “-” & d4u va cudi cia nhém thé hién vi tri gén két voi vong oxadiazol hodc A;
L2 1a lién két truc tiép hodc —(CR*R3¥)15-;
A 12 vong thom cacboxyclic hodc vong di vong thom, trong d6 di nguyén tur ctia
vong di vong thom duoc chon tir N, O va S; va vong A la duogc thé tuy chon véi
mot hodc nhidu R gidng nhau hoic khac nhau;

RA duoc chon tir nhém bao gdm hydro, halogen, xyano, nitro, amino, hydroxy,

SFs, C1-Ce-alkyl, C»-Cs-alkenyl, Cr-Cg-alkynyl, Cs-Cs-xycloalkyl, C3-Cs-

111/143

xycloalkylalkyl, ~ Ci-Ce-haloalkyl,  Ci-Ce-alkoxy-Ci-Ce-alkyl, — Ci-Cos-

hydroxyalkyl, C»-Ce-haloalkenyl, Ca-Cs-haloalkynyl, C3-Cg-haloxycloalkyl,
C1-Cs-alkoxy, Ci-Cs-haloalkoxy, Ci-Cs-haloalkoxycacbonyl, Ci-Cs-alkylthio,
C1-Cs-haloalkylthio, C1-Ces-haloalkylsulfinyl, Ci-Cs-haloalkylsulfonyl, Ci-Ce-
alkylsulfinyl, Ci-Ce-alkylsulfonyl, Ci-Cs-alkylamino, C1-Cs-dialkylamino, Cs-
Cs-xycloalkylamino, C1-Cs-alkyl-C3-Cg-xycloalkylamino, C1-Ce-
alkylcacbonyl, Ci-Cg-alkoxycacbonyl, Ci-Ce-alkylaminocacbonyl, Ci-Ce-
dialkylaminocacbonyl, C1-Cg-alkoxycacbonyloxy, C1-Ce-
alkylaminocacbonyloxy, Ci-Cs-dialkylaminocacbonyloxy, vong X04n c6 tir 5

dén 11 canh, va vong cacboxyclic hodc vong di vong c6 tir 3 dén 6 canh;

trong d6, vong x04n c6 tir 5 dén 11 canh va vong cacboxyclic hodc vong di

vong c6 tir 3 dén 6 canh c6 thé duoc thé tly chon v&i mot hodc nhiéu phén
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ttr thé gidng nhau hodc khac nhau duge chon tir nhém bao gbm halogen,
xyano, nitro, hydroxy, Ci1-Ce-alkyl, C»-Cs-alkenyl, C2-Cg-alkynyl, C3-Cs-
xycloalkyl, C3-Cs-xycloalkylalkyl, Ci-C¢-haloalkyl, Ci-Ce-alkoxyalkyl, Ci-
Ce-hydroxyalkyl, C,-Cs-haloalkenyl, C,-Cs-haloalkynyl, C3-Ce-
haloxycloalkyl, Ci-Cs-alkoxy, Ci-Cs-alkylthio, Ci-Cs-haloalkylthio, Ci-Cs-
haloalkylsulfinyl, Ci-Ce-haloalkylsulfonyl, Ci-Ce-alkylsulfinyl, Ci-Cs-
alkylsulfonyl, C1-Cs-alkylamino, di-C1-Cs-alkylamino, C3-Ce-
xycloalkylamino, C;-Ce-alkyl-C3-Cs-xycloalkylamino, Ci-Cs alkylcacbonyl,
C1-Cg-alkoxycacbonyl, C1-Cg-alkylaminocacbonyl, di-C;-Cs-
alkylaminocacbonyl, C1-Cs-alkoxycacbonyloxy, C1-Cs-

alkylaminocacbonyloxy va di-Ci-Cs-alkylaminocacbonyloxy; hodc

hai R cung v6i nguyén tir ma ching gin vao cb thé tao thanh vong hodc hé
vong cacboxyclic thom hodc khong thom, hodc hé vong hodc vong di vong
thom hodc khong thom c6 tir 3 dén 10 canh; trong d6 vong hodc hé vong nay
6 thé duoc thé tly chon véi mdt hodc nhiéu RA giéng nhau hodc khac nhau
duoc chon tir nhém bao gdm halogen, xyano, nitro, Ci-Cs-alkyl, Ci-Cs-
haloalkyl, Ci-Ce-alkoxy, Ci-Cg¢-haloalkoxy, Ci-Ce-alkylthio, Ci-Ce-
haloalkylthio, ~C3-Cg-xycloalkyl, Ci-Cs-alkoxy- Ci-Cs-alkyl, C3-Cs-
haloxycloalkyl, ~Ci-Cs-alkylamino, —di-Ci-Ce-alkylamino va  Cs3-Cs-

xycloalkylamino;

trong d6, mdt hodc nhidu nguyén t& C cta vong khong thom
cacboxyclic c6 thé thay thé tiry chon bang C(=0), C(=S), C(=CR*R?")
va C=NR®;

trong d6, di nguyén tt ciia vong di vong thom dugc chon tt N, O va S;
trong d6 di nguyén tir ctia vong di vong khong thom duge chon tir N,
0, S(=0)0.2, va S(=0)o-1(=NR®) va m¢t hoic nhiéu nguyén tir C cla
vong di vong khong thom c6 thé thay thé tity chon bang C(=0), C(=S),
C(=CR*R3?) va C=NR%;

R%, R*, R% va R® doc lap duge chon tir nhom bao gém hydro, xyano, hydroxy,
NRPRS, (C=0)-RY, S(0)02R®, C1-Cs-alkyl, Ci-Ce-haloalkyl, Ci-Ce-alkoxy, C1.Cs-
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haloalkoxy, C1-Cs-alkylamino, di-Ci-Ce-alkylamino, tri-Ci-Ce-alkylamino va C3.Cs-
xycloalkyl;

R va R® doc 14p dugc chon tir nhém bao gdm hydro, hydroxyl, xyano, C1-Cs-
alkyl, Ci-Cs-haloalkyl, Ci-Cs-alkoxy, Cs-Cs-xycloalkyl va  C3-Cs-
haloxycloalkyl;

RY duoc chon tir nhém bao gém hydro, hydroxy, halogen, NRPR®, Ci-Cs-alkyl,
C1-Cs-haloalkyl, C1.Cg-alkoxy, C1-Ce-haloalkoxy, Cs-Cs-xycloalkyl va Cs3-Cs-
haloxycloalkyl;

R® dugce chon tir nhdm bao gém hydro, halogen, xyano, Ci-Ces-alkyl, Ci-Ce-
haloalkyl, Ci-Ce-alkoxy, Ci-Cs-haloalkoxy, Cs-Cs-xycloalkyl va C3-Cs-
haloxycloalkyl;

R2, R3, R% R32 R? R® R R¥*, R¥ R3¢ R* R, R2-f va R doc lap duge chon
tt nhom bao gém hydro, halogen, xyano, Ci-Cs-alkyl, Cp-Cs-alkenyl, Cr-Cs-
alkynyl, Ci-Cs-haloalkyl, C2-Cs-haloalkenyl, C2-Cs-haloalkynyl, C3-Ce-xycloalkyl,
C3-Ce-haloxycloalkyl, Ci-Cs-alkoxy va Ci-Cs-haloalkoxy; hodc

R2 va R3; R% va R3; R? va R3®; R% va R%; R2 va R*; vavhoic R* va R* cung voi
nguyén tir ma ching gén vao cé thé tao vong cacboxylic khong thom hodc vong di
vong ¢6 tir 3 dén 5 canh, ¢6 th8 duoc thé tiy chon véi halogen, C1-Ca-alkyl, Ci-Ca-
haloalkyl hodc Ci-Cz-alkoxy;

W!1a O hoic S;

Q la lien kbt truc tidp, O, S(=0)2, S(=0)o-1(=NR*), NR*, CR*R’, -
N=S(=NR®)(R®?)-; -N=S(=0)o-1(R*)-;

R duge chon tir nhém bao gém hydro, halogen, hydroxy, xyano, C1-Ce-alkyl, Ca-
Cs-alkenyl, C2-Ce-alkynyl, C1-Cs-haloalkyl, C2-Cs-haloalkenyl, C2-Ce-haloalkynyl,
C3-Cs-xycloalkyl, C3-Cs-haloxycloalkyl, Ci-Ce-alkyl-C3-Cs-xycloalkyl, C3-Cs-
xycloalkyl-Ci-Cs-alkyl, C3-Cs-xycloalkyl-Cs-Cs-xycloalkyl, C5-Cs-
haloxycloalkyl-Ci1-Ce-alkyl, ~Ci-Cs-alkyl-C3-Cs-xycloalkyl-Ci-Ce-alkyl, ~ Cs-Cs-
xycloalkenyl, C3-Cs-haloxycloalkenyl, Ci-Cs-alkoxy, Ci-Ce-alkoxy-Ci-Ce-alkyl,
C3-Cs-xycloalkoxy-Ci-Cs-alkyl, Ci-Ces-alkoxy-Ci-Ces-alkoxy-Ci-Ce-alkyl, Ci-Ce-
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alkyl-C1-Ce-thioalkyl, C1-Cs-alkylsulfinyl-Ci-Cs-alkyl, Ci-Cs-alkylsulfonyl-Ci-Cs-
alkyl, C1-Cs-alkylamino, di-Ci-Cs-alkylamino, Ci-Cs-alkylamino-Ci-Cs-alkyl, di-
C1-Cg-alkylamino-Ci-Ce-alkyl, C1-C¢-haloalkylamino-C-Cs-alkyl, Cs3-Cs-
xycloalkylamino, C3-Cg-xycloalkylamino-C;-Cs-alkyl, Ci-Ce-alkylcacbonyl, Ci-
Cs-haloalkoxy-Ci-Ce-alkyl, Ci-Cs-hydroxyalkyl, Cz-Cs-hydroxyalkenyl, C»-Cs-
hydroxyalkynyl, C3-Cs-haloxycloalkoxy, Cs-Cs-xycloalkyl-Ci-Ce-alkoxy, Ca-Ce-
alkenyloxy, C»-Cs-haloalkenyloxy, Ca-Cs-alkynyloxy, Cz-Ce-haloalkynyloxy, Ci-
Cs-alkoxy-Ci-Ce-alkoxy, Ci-Cg-alkylcacbonylalkoxy, Ci-Ce-alkylthio, Ci-Ce-
haloalkylthio, C3-Cs-xycloalkylthio, Ci-Cs-alkylsulfinyl, Ci-Ce-haloalkylsulfinyl,
C;-Ce-alkylsulfonyl, Ci-Cs-haloalkylsulfonyl, Cs-Cs-xycloalkylsulfonyl, Cs3-Cs-
xycloalkylsulfinyl,  tri-C1-Ces-alkylsilyl,  Ci-Ce-alkylsulfonylamino,  Ci-Cs-
haloalkylsulfonylamino, C1-Cs-alkylcacbonylthio, C1-Cg-alkylsulfonyloxy, Ci-Ce-
alkylsulfinyloxy, — Cs-Cio-arylsulfonyloxy,  Cs-Cio-arylsulfinyloxy,  Ce-Cio-
arylsulfonyl, Ce-Cio-arylsulfinyl, Cg-Cio-arylthio, Ci-Ce-xyanoalkyl, Cz-Cs-
alkenylcacbonyloxy, C1-Cs-alkoxy-Ci-Cs-alkylthio, C1-Cs-alkylthio-C1-Cs-alkoxy,
C2-Ce-haloalkenylcacbonyloxy, C1-Cs-alkoxycacbonyl-Ci-Ces-alkyl, Ci-Cs-alkoxy-
C2-Cg-alkynyl, Cr-Cs-alkynylthio, Cs3-Cs-haloxycloalkylcacbonyloxy, Cz-Cs-
alkenylamino, C»-Cs-alkynylamino, Ci-Cs-haloalkylamino, Cs-Cs-xycloalkyl-Ci-
Cs-alkylamino, C;-Cg-alkoxyamino, C1-Cg-haloalkoxyamino, C1-Cs-

alkoxycacbbnylamino, C1-C6-aikylcacbonyl—C1-C6-alkylé1mino, C1-Ce-
haloalkylcacbonyl-C1-Cs-alkylamino, — Ci-Cs-alkoxycacbonyl-Ci-Cs-alkylamino,
C,-Cg-alkenylthio, C1-Ce-alkoxy-Ci-Cs-alkylcacbonyl, C1-Cs-

haloalkoxycacbonylamino, di(C;-Cg-haloalkyl)amino-Ci-Cs-alkyl, Cs-Cs-
haloxycloalkenyloxy-Ci-Cs-alkyl, C1-Cs-alkoxy(Ci-Cs-alkyl)aminocacbonyl, Ci-
Ce-haloalkylsulfonylaminocacbonyl, Ci-Cs-alkylsulfonylaminocacbonyl, Ci-Ce-
alkoxycacbonylalkoxy, Ci-Cs-alkylaminothiocacbonylamino, Cs-Cs-xycloalkyl-
C1-Cs-alkylamino-Ci-Cs-alkyl, Ci-Cs-alkylthiocacbonyl, C3-Cs-xycloalkenyloxy-
C1-Cs-alkyl, C1-Cs-alkoxy-Ci-Cg-alkoxycacbonyl, di-C1-Ce-
alkylaminothiocacbonylamino, ~ C;-Cs-haloalkoxy-Ci-Ce-haloalkoxy,  Ci-Ce-
alkoxy-Ci-Ce-haloalkoxy, C3-Cs-haloxycloalkoxy-C1-Ce-alkyl, di-C1-Cs-
alkylaminocacbonylamino, C1-Cg-alkoxy-Cz-Cs-alkenyl, C1-Cs-
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alkylthiocacbonyloxy, C1-Ce-haloalkoxy-C1-Cs-alkoxy, C1-Ce-
haloalkylsulfonyloxy, Ci-Cs-alkoxy-Ci-Cs-haloalkyl, di(Ci-Ce-haloalkyl)amino,
di-C1-Cg-alkoxy-C1-Cs-alkyl, C1-Cs-alkylaminocacbonylamino, C1-Cs-haloalkoxy-
C1-C¢-haloalkyl, C1-Cs-alkylaminocacbonyl-Ci-Cg-alkylamino, tri-C1-Cs-
alkylsilyl-Co-Cg-alkynyloxy, tri-Ci-Cs-alkylsilyloxy, tri-Ci-Cs-alkylsilyl-C2-Ce-
alkynyl, xyano(Ci-Cs-alkoxy)-Ci-Cs-alkyl, di- Ci-Cs-alkylthio-Ci-Cs-alkyl, Ci-Ce-
alkoxysulfonyl, C3-Cs-haloxycloalkoxycacbonyl, C1-Cs-alkyl-C3-Cs-
xycloalkylcacbonyl, Cs-Cs-haloxycloalkylcacbonyl, C,-Ce-alkenyloxycacbonyl,
C2-Cs-alkynyloxycacbonyl, Ci-Cs-xyanoalkoxycacbonyl, Ci-Ce-alkylthio-Ci-Ce-
alkoxycacbonyl,  C»-Cs-alkynylcacbonyloxy, Cz-Ce-haloalkynylcacbonyloxy,

xyanocacbonyloxy, C1-Cs-xyanoalkylcacbonyloxy, Cs5-Cs-
xycloalkylsulphonyloxy, — C3-Cs-xycloalkyl-Ci-Cs-alkylsulphonyloxy, — C3-Cs-
haloxycloalkylsulphonyloxy, C,-Cs-alkenylsulphonyloxy, C2-Ce-
alkynylsulphonyloxy, C1-Cg¢-xyanoalkylsulphonyloxy, C2-Ce-
haloalkenylsulphonyloxy, C»-Ce-haloalkynylsulphonyloxy, C2-Ce-

alkynylxycloalkyloxy, C2-Cs-xyanoalkenyloxy, C,-Cs-xyanoalkynyloxy, Ci-Cs-
alkoxycacbonyloxy, C;-Cs-alkenyloxycacbonyloxy, C2-Ce-
alkynyloxycacbonyloxy,  Ci-Cs-alkoxy-Ci-Cs-alkylcacbonyloxy,  sulfilimin,
sulfoximin, -OR!2, -NR*R!, nitro, -SH, -SCN, -C(=O)RY, -C(=O)OR', -
C(=0)NRP*RY, -NR13C(=O)R15, -O(C=0)RY, -O(C=O)NR13R14, -C(=NOR13)R15,
-NRBSO,R!, -CSR!S, -C(=S)OR2, -C(=S)NRPR', -NR¥C(=S)R"?, -O(C=S)R",
-O(C=S)NRR™, -O(C=S)SR!'¢, -N=C(R'®),, -NHCN, -SO,NHCN, -C(=O)NHCN,
-C(=S)NHCN, -C(=S(0))NHCN, -SO;R", -SO,NR!?R", SFs va Z!Q;

7! 1a lién két tryc tiép, CR24R*Y, N, O, C(0), C(S), C(=CR*R*?) hogc S(0)o-2;

Q! 1a duoc chon tir phenyl, benzyl, naphtalenyl, vong thom ¢6 tir 5 dén 6 canh,
hé da vong thom c6 tir 8 dén 11 canh, hé vong thom ngung tu co tir 8 dén 11,
di vong thom cé tir 5 dén 6 canh, hé da vong di vong thom ¢ tir 8 dén 11 canh
hodc hé di vong thom ngung tu c6 tir 8 dén 11 canh; trong d6 di nguyén tir ciia
di vong thom 1a duoc chon tir N, O hodc S, va mdi vong hodc hé vong c6 thé

duoc thé tiry chon véi mot hogc nhidu nhém R; hode
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Q' 1a duge chon tir vong khong thom cacboxyclic c6 tir 3 dén 7 canh, vong di
vong khong thom ¢6 4-, 5-, 6-, hodic 7 canh, hé da vong khong thom c6 tir 8 dén
15 canh, hé vong xodn c6 tir 5 dén 15 canh, hodc hé vong khdng thom ngung
tu c6 tir 8 dén 15 canh, trong d6, di nguyén tir ctia vong khong thom la duoc
chon tir N, O hodc S(O)o-2, va canh vong C cua vong cacboxylic khong thom
hodc vong di vong khong thom hodc hé vong cé thé duogc thay thé bang C(O),
C(8), C(=CR®R*°) hoic C(=NR®"), va mdi vong hodc hé vong c6 thé dugc thé
tily chon v&i mot hodc nhiéu nhém R’;

R7, R% R®® va R® duoc chon tir hydro, halogen, hydroxy, xyano, Ci-Cs-alkyl, Ca-
Cs-alkenyl, C2-Cs-alkynyl, Ci-Cs-haloalkyl, C2-Cs-haloalkenyl, C>-Cs-haloalkynyl,
C3-Cs-xycloalkyl, Cs3-Cg-haloxycloalkyl, Ci-Cs-alkyl-Cs-Cs-xycloalkyl, Cs-Cs-
xycloalkyl-C;i-Ce-alkyl, C3-Cg-xycloalkyl-C3-Cs-xycloalkyl, Cs-Cs-
haloxycloalkyl-Ci-Cg-alkyl, Ci-Cs-alkyl-C3-Cs-xycloalkyl-Ci-Ce-alkyl, ~C3-Cs-
xycloalkenyl, C3-Cs-haloxycloalkenyl, Ci-Cs-alkoxy, Ci-Ce-alkoxy-Ci-Ce-alkyl,
C3-Cs-xycloalkoxy-Ci-Ce-alkyl, Ci-Ce-alkoxy-Ci-Cg-alkoxy-Ci-Ce-alkyl, Ci-Ce-
alkyl-Ci-Ce-thioalkyl, Ci-Ces-alkylsulfinyl-Ci-Cs-alkyl, Ci-Cs-alkylsulfonyl-Ci-Ce-
alkyl, Ci-Cg-alkylamino, di-Ci-Cs-alkylamino, Ci-Ce-alkylamino-Ci-Ce-alkyl, di-
C1-Cs-alkylamino-Ci-Cs-alkyl, C1-Cs-haloalkylamino-C1-Cs-alkyl, Cs-Cs-
xycloalkylamino, Cs-Cg-xycloalkylamino-Ci-Ce-alkyl, Ci-Cs-alkylcacbonyl, Ci-
Cs-haloalkoxy-Ci-Cg-alkyl, Ci-Cs-hydroxyalkyl, Cz-Ce-hydroxyalkenyl, C>-Ce-
hydroxyalkynyl, Cs-Cs-haloxycloalkoxy, Cs-Cs-xycloalkyl-Ci-Cg-alkoxy, Ca-Cs-
alkenyloxy, Cz-Cs-haloalkenyloxy, Ca-Cs-alkynyloxy, Cz-Cs-haloalkynyloxy, Ci-
Cs-alkoxy-Ci1-Ce-alkoxy, Ci-Cg-alkylcacbonylalkoxy, Ci-Ce-alkylthio, Ci-Ce-
haloalkylthio, C3-Cs-xycloalkylthio, Ci-Ce-alkylsulfinyl, Ci-Cs-haloalkylsulfinyl,
C1-Cs-alkylsulfonyl, Ci-Ce-haloalkylsulfonyl, Cs-Cs-xycloalkylsulfonyl, C3-Cs-
xycloalkylsulfinyl,  tri-Ci-Ce-alkylsilyl, =~ Ci-Ce-alkylsulfonylamino,  C1-Cs-
haloalkylsulfonylamino, C1-Cs-alkylcacbonylthio, Ci-Ce-alkylsulfonyloxy, Ci-Cs-
alkylsulfinyloxy,  Cs-Cro-arylsulfonyloxy,  Cs-Cio-arylsulfinyloxy, — Cs-Cio-
arylsulfonyl, Ce-Cio-arylsulfinyl, Cg-Cio-arylthio, Ci-Ce-xyanoalkyl, C-Ce-
alkenylcacbonyloxy, C1-Cs-alkoxy-Ci-Cs-alkylthio, Ci-Cg-alkylthio-Ci-Cs-alkoxy,
C2-Cg-haloalkenylcacbonyloxy, C1-Cs-alkoxycacbonyl-Ci-Ce-alkyl, Ci-Ce-alkoxy-
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C2-Ce-alkynyl, C,-Cs-alkynylthio, C3-Cs-haloxycloalkylcacbonyloxy, Ca-Cs-
alkenylamino, Cp-Cs-alkynylamino, Ci-Cs-haloalkylamino, Cs-Cg-xycloalkyl-Ci-
Ce-alkylamino, C1-Cs-alkoxyamino, C1-Cs-haloalkoxyamino, C1-Ce-

alkoxycacbonylamino, C1-Cs-alkylcacbonyl-C1-Cg-alkylamino, C1-Ce-
haloalkylcacbonyl-Ci-Cg-alkylamino, — Ci-Cg-alkoxycacbonyl-Ci-Cg-alkylamino,
C»-Cs-alkenylthio, C1-Ce-alkoxy-C1-Cs-alkylcacbonyl, C1-Ce-

haloalkoxycacbonylamino, di(C1-Cs-haloalkyl)amino-Ci-Cs-alkyl, C3-Cs-
haloxycloalkenyloxy-Ci-Cs-alkyl, Ci-Cs-alkoxy(Ci-Cs-alkyl)aminocacbonyl, Ci-
Cs-haloalkylsulfonylaminocacbonyl, Ci-Ce-alkylsulfonylaminocacbonyl, Ci-Cs-
alkoxycacbonylalkoxy, Ci-Cs-alkylaminothiocacbonylamino, Cs-Cs-xycloalkyl-
C1-Cg-alkylamino-Ci-Cs-alkyl, Ci-Cs-alkylthiocacbonyl, C3-Cs-xycloalkenyloxy-
C1-Ce-alkyl, C1-C¢-alkoxy-Ci-Cs-alkoxycacbonyl, di-C1-Ce-
alkylaminothiocacbonylamino, ~ Ci-Cs-haloalkoxy-Ci-Cs-haloalkoxy, — Ci-Cs-
alkoxy-Ci-Cg-haloalkoxy, C3-Cs-haloxycloalkoxy-Ci-Ce-alkyl, di-C1-Ce-
alkylaminocacbonylamino, C1-Ce-alkoxy-Cz-Cs-alkenyl, C1-Ce-
alkylthiocacbonyloxy, C1-C¢-haloalkoxy-Ci-Cs-alkoxy, C1-Ce-
haloalkylsulfonyloxy, Ci-Cs-alkoxy-Ci-Ce-haloalkyl, di(Ci-Cs-haloalkyl)amino,
di-C;-Cs-alkoxy-C1-Cs-alkyl, Ci-Cs-alkylaminocacbonylamino, Ci-Cs-haloalkoxy-
C1-Cg-haloalkyl, C1-Cs-alkylaminocacbonyl-Ci-Cs-alkylamino, tri-C1-Cs-
alkylsilyl-C>-Cs-alkynyloxy, tri-Cl-Ce-a]kylsilyloxy, tri-C1-C5-alkylsilyl-C2-C6-
alkynyl, xyano(Ci-Cs-alkoxy)-Ci-Cs-alkyl, di- C1-Cs-alkylthio-C1-Ce-alkyl, C1-Cs-
alkoxysulfonyl, C3-Cs-haloxycloalkoxycacbonyl, C1-Cs-alkyl-C3-Cs-
xycloalkylcacbonyl, Cs-Cs-haloxycloalkylcacbonyl, C,-Cs-alkenyloxycacbonyl,
C,-Cs-alkynyloxycacbonyl, Ci-Cs-xyanoalkoxycacbonyl, Ci-Cs-alkylthio-Ci-Ce-
alkoxycacbonyl,  Cr-Ce-alkynylcacbonyloxy, Cz-Ce-haloalkynylcacbonyloxy,

xyanocacbonyloxy, C1-Ce-xyanoalkylcacbonyloxy, C3-Cs-
xycloalkylsulphonyloxy, — C3-Cs-xycloalkyl-Ci-Cs-alkylsulphonyloxy, — C3-Cs-
haloxycloalkylsulphonyloxy, C,-Cg-alkenylsulphonyloxy, C2-Cs-
alkynylsulphonyloxy, C1-Cs-xyanoalkylsulphonyloxy, Ca-Ce-
haloalkenylsulphonyloxy, C»-Ce-haloalkynylsulphonyloxy, C2-Cs-

alkynylxycloalkyloxy, Cz-Cs-xyanoalkenyloxy, C:-Cs-xyanoalkynyloxy, Ci-Cs-
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alkoxycacbonyloxy, C2-Cs-alkenyloxycacbonyloxy, C2-Ce-
alkynyloxycacbonyloxy,  Ci-Ce-alkoxy-Ci-Ce-alkylcacbonyloxy,  sulfilimin,
sulfoximin, SFs, -OR!12, -NR*R!, nitro, -SH, -SCN, -C(=O)R', -C(=0)OR'?, -
C(=0)NRBR!™, -NR3C(=0)R"3, -O(C=0)R", -O(C=0)NRI*R!, -C(=NORP)R",
NRBSO,R, -CSR®, -C(=S)OR"2, -C(=S)NRPPRM, -NRBC(=S)R', -O(C=S)R",
-O(C=S)NRBR!, -O(C=S)SR!'¢, -N=C(R"),, -NHCN, -SO,.NHCN, -C(=0)NHCN,
-C(=S)NHCN, -C(=S(0O))NHCN va -SO2NR!?R"; hodc

R3 va R®; R32 va R1%; R® va R1; R8¢ va R1%; R* va R'%; R?f va R'%; va hodc R va
R!cing v6i nguyén ti ma ching gin vao c6 thé tao vong di vong hogc hé vong c6
tir 3 dén 8 canh, trong d6 di nguyén tir dwoc chon tir nhém bao gdbm N, O va S(O)o-
2, va canh vong C cuia vong di vong hodc hé vong c6 thé duogc thay thé bang C(O),
C(S), C(=CR¥R3) hoac C(=NR), va vong di vong niy hoic hé vong cé thé duge
thé tiry chon v6i halogen, xyano, C1-Cs-alkyl, C2-Cs-alkenyl, C2-Cs-alkynyl, Ci-Cs-
haloalkyl, C»-Cs-haloalkenyl, C»-Cs-haloalkynyl, Cs-Cs-xycloalkyl, Cs3-Cs-
haloxycloalkyl, C1-Cs-alkoxy hodc C1-Cs-haloalkoxy;

R!2 dugc chon tr nhém bao gém Ci.Ce-alkyl, Ci-Cs-haloalkyl, C3-Cs-
xycloalkyl va C3.Cs-haloxycloalkyl,

R va R doc lap duoc chon tir nhém bao gém hydro, hydroxyl, xyano, Ci.
Ce-alkyl, Ci.Cs-haloalkyl,  Ci.Cs-alkoxy, Cs.Cs-xycloalkyl, C3.Cs-
haloxycloalkyl, phenyl va vong di vong ¢6 tir 5 dén 6 canh; trong d phenyl
nay, vong di vong c6 tir 5 dén 6 canh c6 thé duoc thé tuy chon véi halogen,
C1-Ce-alkyl, Ci.Cs-haloalkyl, Ci.Cs-alkoxy, Cs.Cs-xycloalkyl, C;.Cs-
haloxycloalkyl va Ci-Cs-alkyl thio, hodc

R va R cliing v6i nguyén tir N ma chiing gén vao c6 thé tao thanh vong di
vong c6 tir 3 dén 7 canh; trong d6 di nguyén ti clia vong di vong 1a duoc chon
tie N, O hodc S(O)o-2, va canh vong C cua vong di vong ¢ thé duoc thay thé
bang C(0) va C(S), trong d6 vong di vong nay c6 thé duoc thé tiry chon véi
halogen, Ci-Cs-alkyl, C1.Cs-haloalkyl, C1-Cs-alkoxy, C3.Cs-xycloalkyl, C3.Cs-
haloxycloalkyl va C1.Cs-alkyl thio,
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RS dai dién cho hydro, hydroxy, halogen, amino, Ci-Cs-alkylamino, di-Ci-Cs-
alkylamino, Ci-Cg-alkyl, Ci.Cs-haloalkyl, Ci-Ce-alkoxy, Ci-Ce-haloalkoxy,
Cs3.Cs-xycloalkyl phenyl, vong di vong c6 tir 3 dén 6 canh, trong @6 phenyl
nay, vong di vong cé tir 3 dén 6 canh c6 thé duoc thé tiy chon vé6i halogen,
C1.Cs-alkyl, Ci-Ce-haloalkyl, Ci.Ce-alkoxy, C;.Cs-xycloalkyl, C3.Cs-
haloxycloalkyl va Ci1.Cs-alkyl thio, va

R!¢ dai dién cho hydro, halogen, xyano, C1.Cs-alkyl, C1-Cs-haloalkyl, Ci-Cs-alkoxy,
C1-Cs-haloalkoxy, va C3.Cg-xycloalkyl;

va/hodc N-oxit, phtrc kim loai, ddng phan, chét da hinh hodc c4c mudi ciia chiing
dugc chip nhan trong san xuit ndng nghiép.

Hop chét c6 cong thirc (I) theo diém 1, trong do,

R! 1a Ci-haloalkyl, trong d6 halogen 1a clo hodc flo;

L!lalién két truc tiép;

1.2 1a lién két truc tiép;

A 14 vong thom cacboxyclic hodc di vong thom c6 tir 3 dén 6 canh, trong d6 vong

di nguyén tir cua vong di vong thom 14 dugce chon tr N, O va S; va A 1a dugc thé

tuy chon v&i mot hodc nhidu R” giéng nhau hodc khac nhau;
R duoc chon tir nhém bao gdm hydro, halogen Xyano, nitro, amino, hydroxy,
SFs, Ci-Cg-alkyl, Cp-Ce-alkenyl, Ci-Ce-alkynyl, Cs-Cs-xycloalkyl, Cs3-Cs-
xycloalkylalkyl, = Ci-Cs-haloalkyl,  Ci-Ce-alkoxy-Ci-Cs-alkyl,  Ci-Ce-
hydroxyalkyl, Cz-Ce-haloalkenyl, C»-Cs-haloalkynyl, Cs-Cs-haloxycloalkyl,
Ci-Ce-alkoxy, Ci-Ce-haloalkoxy, Ci-Ce-haloalkoxycacbonyl va Ci-Ce-
alkylthio;

W'ia 0,

Q 1a lien két tryc tiép, O, S(=0)o2, S(=0)1(=NR®), NR*, CR*R’,
N=S(=NR8)(R?b)-; -N=S(=0)0-1(R*)-;

R0 duge chon tir nhém bao gdm halogen, hydroxy, xyano, Ci-Cs-alkyl, C2-Cs-
alkenyl, Cp-Cs-alkynyl, Ci-Cs-haloalkyl, Cz-Cs-haloalkenyl, C»-Cs-haloalkynyl,
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C3-Cs-xycloalkyl, Cs-Cs-haloxycloalkyl, Ci-Ce-alkyl-Cs-Cs-xycloalkyl, C3-Cs-
xycloalkyl-Ci-Ce-alkyl, C1-Cs-alkyl-Cs-Cg-xycloalkyl-Ci-Ce-alkyl, C3-Cs-
xycloalkenyl, C3-Cg-haloxycloalkenyl, Ci-Cs-alkoxy, Ci-Cs-alkoxy-Ci-Ce-alkyl,
C3-Cs-xycloalkoxy-Ci-Cg-alkyl, Ci-Cs-alkyl-Ci-Cs-thioalkyl, Ci1-Cs-alkylsulfinyl-
Ci-Cg-alkyl, Ci-Ce-alkylsulfonyl-Ci-Ce-alkyl, Ci-Cs-alkylamino,  di-Ci-Ce-
alkylamino, Ci-Cg-alkylamino-Ci-Cg-alkyl, di-Ci-Ce-alkylamino-Ci-Ce-alkyl, Ci-
Ce-haloalkylamino-Ci-Cs-alkyl, C3-Cg-xycloalkylamino, Cs-Cs-xycloalkylamino-
C1-Cg-alkyl, Ci-Cs-alkylcacbonyl, Ci-Cs-hydroxyalkyl, C2-Ce-hydroxyalkenyl, Cs-
Ces-hydroxyalkynyl, C,-Cs-alkenyloxy, C2-Cs-haloalkenyloxy, C»-Ce-alkynyloxy,
C2-Cg¢-haloalkynyloxy, Ci-Cs-alkylcacbonylalkoxy, Ci-Ce-alkylthio, Ci-Cs-
haloalkylthio, C3-Cs-xycloalkylthio, Ci-Cs-alkylsulfinyl, Ci-Ce-haloalkylsulfinyl,
Ci-Cs-alkylsulfonyl, Ci-Cs-haloalkylsulfonyl, C;-Cs-xycloalkylsulfonyl, C3-Cs-
xycloalkylsulfinyl,  tri-C;-Ce-alkylsilyl, = Ci-Ce-alkylsulfonylamino,  Ci-Cs-
haloalkylsulfonylamino, Ci-Cs-alkylcacbonylthio, C1-Ce-alkylsulfonyloxy, Ci-Ce-
alkylsulfinyloxy,  Cs-Cio-arylsulfonyloxy,  Cs-Cio-arylsulfinyloxy,  Ce-Cio-
arylsulfonyl, Ce-Cio-arylsulfinyl, Cg-Cro-arylthio, Ci-Ce-xyanoalkyl, Cz-Ce-
alkynylthio, C»-Cg-alkenylamino, C»-Cs-alkynylamino, Ci-Cs-haloalkylamino, Ci-
Ces-alkoxyamino, Ci-Ce-haloalkoxyamino, Ci-Cs-alkoxycacbonylamino, C»-Ce-
alkenylthio, SFs -OR'2, -NRR!4, nitro, -SH, -SCN, -C(=O)R", -C(=O)OR"?, -
C(=0)NRER™, -NRPC(=O)R'5, vaZ!Ql. |

3. Hop chit c6 cong thitc (I) theo diém 1, trong do,

R! 1a C;-haloalkyl, trong d6 halogen 1a clo hoac flo;

L!1alién két truc tiép;

L2 1a lién két truc tiép;
A 1a phenyl hodc pyridyl; trong d6 phenyl nay hodc vong pyridyl c6 thé duoc thé
tity chon v&i mot hodc nhidu R* giéng nhau hoic khac nhau;

RA duoc chon tir nhém bao gém hydro, halogen, xyano, nitro, amino, hydroxy,
SFs, C1-Cs-alkyl, C3-Cg-xycloalkyl, Ci-Ce-haloalkyl, Ci-Ce-hydroxyalkyl, Cs-
Cs-haloxycloalkyl, Ci-Cs-alkoxy va Ci-Cs-haloalkoxy;
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W!'1a0;
Q 1a lién két truc tiép, O, S(=0)0-2, S(=0)o-1(=NR*), NR*® va CR*R’®;

R0 dugc chon tir nhém bao gdm halogen, hydroxy, xyano, Ci-Ce-alkyl, C2-Cs-
alkenyl, C,-Cs-alkynyl, C;-Cs-haloalkyl, Cz-Ce-haloalkenyl, C»-Ce-haloalkynyl,
C3-Cs-xycloalkyl, Cs-Cs-haloxycloalkyl, C;-Cg-alkyl-Cs-Cs-xycloalkyl, C3-Cs-
xycloalkyl-Ci-Cs-alkyl, C1-Cs-alkyl-C3-Cg-xycloalkyl-C1-Ces-alkyl, C3-Cs-
xycloalkenyl, C3-Cs-haloxycloalkenyl, Ci-Ce-alkoxy, Ci-Cs-alkoxy-Ci-Cs-alkyl,
C3-Cs-xycloalkoxy-Ci-Cs-alkyl, Ci-Cs-alkyl-C1-Ce-thioalkyl, Ci-Ce-alkylsulfinyl-
Ci-Ce-alkyl, Ci-Ce-alkylsulfonyl-Ci-Cs-alkyl, Ci-Ce-alkylamino, di-Ci-Ce-
alkylamino, Ci-Cg-alkylamino-Ci-Cs-alkyl, di-Ci-Ce-alkylamino-Ci-Ce-alkyl, Ci-
Cs-haloalkylamino-Ci-Cs-alkyl, C3-Cs-xycloalkylamino, Cs-Cs-xycloalkylamino-
C1-Ce-alkyl, C1-Cg-alkylcacbonyl, C1-Ce-hydroxyalkyl, C2-Cs-hydroxyalkenyl, Ca-
Cs-hydroxyalkynyl, Cz-Cs-alkenyloxy, Cz-Ce-haloalkenyloxy, C»-Cs-alkynyloxy,
C2-Cg-haloalkynyloxy, Ci-Ce-alkylcacbonylalkoxy, Ci-Ce-alkylthio, Ci-Ce-
haloalkylthio, C3-Cs-xycloalkylthio, Ci-Ce-alkylsulfinyl, Ci-Cs-haloalkylsulfinyl,
C1-Cg-alkylsulfonyl, Ci-Ces-haloalkylsulfonyl, Cs3-Cs-xycloalkylsulfonyl, C3-Cs-
xycloalkylsulfinyl,  tri-Ci-Ce-alkylsilyl,  Ci-Cg-alkylsulfonylamino,  Ci-Ce-
haloalkylsulfonylamino, C;-Cs-alkylcacbonylthio, Ci-Cs-alkylsulfonyloxy, Ci-Ce-
alkylsulfinyloxy,  Cs-Cro-arylsulfonyloxy,  Ce-Cio-arylsulfinyloxy,  Cs-Cio-
arylsulfonyl, Cg-Cio-arylsulfinyl, Cs-Cio-arylthio, Ci-Ce-xyanoalkyl, Cz-Ce-
alkynylthio, C>-Cs-alkenylamino, C2-Cs-alkynylamino, C1-Ce-haloalkylamino, Ci-
Cs-alkoxyamino, Ci-Cs-haloalkoxyamino, C;-Cg-alkoxycacbonylamino, C;-Ce-
alkenylthio, SFs, -OR!2, -NR"*R', nitro, -SH, -SCN, -C(=O)R", -C(=O)OR"?, -
C(=0)NRPR!, -NRBC(=0O)R', va Z!QL.

Hop chét ¢6 cong thire (I) theo diém 1, trong d6 hop chat nay c6 cong thire (I) dugc
chon tir 2-phenoxy-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;
2-(2-flophenoxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-
(4-metoxyphenoxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;
2-(4-bromophenoxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one; 2-(4-clophenoxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
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one; 2-(2,6-diclophenoxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-
1-one; 2-(3-bromo-4-metylphenoxy)- 1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one;  2-(3-flophenoxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one;  2-(4-flophenoxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; 2-(m-tolyloxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; 2-(2-metoxyphenoxy)-1-(4-(5-(triflometyl)-1 ,2,4-oxadiazol-
3-yl)phenyl)etan-1-one;  2-(4-bromo-3-flophenoxy)-1-(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one; 2-(4-clo-3-(triflometyl)phenoxy)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((2,6-diclophenyl)thio)-1-
(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((3-
metoxyphenyl)thio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;
2-(3,5-diclophenoxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one; 2-(2,5-dimetylphenoxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; 2-(5-clo-2-metylphenoxy)-1-(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one; 2-(2,4-diflophenoxy)-1-(4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(2-clo-4-flophenoxy)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(2,4-diclophenoxy)-1-(4-
(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(pyridin-3-yloxy)-1-(4-
(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  2-(p-tolylthio)-1-(4-(5-
| (triflometyl)-1 ,2,4—oxadiazol—3 -yl)phenyl)etan-1 -6ne; 2-((4 -metoxyphenyl)fhio)— 1-
(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(xyclopentylthio)-1-
(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(benzo[d]oxazol-2-
ylthio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((4-
metylthiazol-2-yl)thio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one; 2-((3,4-diflophenyl)amino)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; 1-(4-(5-(triflomety1)-1,2,4-oxadiazol-3-yl)phenyl)-2-((4-
(triflometyl)phenyl)amino)etan-1-one; 2-((2-flophenyl)amino)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((3-
metoxyphenyl)amino)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one; 2-(2-clo-5-metylphenoxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; 2-(p-tolyloxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
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yl)phenyl)etan-1-one;  2-(3-clophenoxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; 1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(4-
(triflometyl)phenoxy)etan-1-one; 2-(3-metoxyphenoxy)-1-(4-(5-(triflometyl)-
; 2-(2,4-dimetylphenoxy)-1-(4-(5-
(triflometyl)-1,2,4-0xadiazol-3-yl)phenyl)etan-1-one; 2-(o-tolyloxy)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  1-(4-(S-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)-2-(3-(triflometyl)phenoxy)etan-1-one; 2-(3-flo-5-

1,2,4-oxadiazol-3-yl)phenyl)etan-1-one

metylphenoxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; ~ 2-
(3-clo-5-flophenoxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
‘one; 2-(2-clo-4-metoxyphenoxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; 2-((2-clopyridin-4-yl)oxy)-1-(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one; 2-((6-metyl-3-(triflometyl)pyridin-2-yl)oxy)-1-
(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  2-((2-clopyridin-3-
yl)oxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((6-
flopyridin-3-yl)oxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;
2-((5-bromopyridin-3-yl)oxy)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one;  2-((6-bromopyridin-3-yl)oxy)-1-(4-(5-(triflometyl)-1,2.4-
oxadiazol-3-yl)phenyl)etan-1-one; 2-((1-metyl-1H-pyrazol-3-yl)oxy)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((4-clopyridin-3-yl)oxy)-
1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  2((3.4-
diclophenyl)thio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-
((4-clophenyl)thio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;
2-((3-clophenyl)thio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-

one; 2-((3,4-diflophenyl)thio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; 2-(benzylthio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; 2-((4-metoxybenzyl)thio)-1-(4-(5-(triflometyl)-1,2,4-

oxadiazol-3-yl)phenyl)etan-1-one;  2-((1-phenyletyl)thio)-1-(4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(xyclohexylthio)-1-(4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(phenylthio)-1-(4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  2-(allylthio)-1-(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one; 1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-

123

123/143



48523

yDphenyl)-2-((3-(triflometyl)phenyl)thio)etan-1-one; 2-((2-metoxyphenyl)thio)-1-
(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((3 -flophenyl)thio)-
1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((2-
flophenyl)thio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3 -yl)phenyl)etan-1-one;  2-
(o-tolylthio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(m-
tolylthio)-1-(4-(5~(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-
(pyridin-4-ylthio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-
(isopropylthio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3 -yl)phenyl)etan-1-one;  2-
(tert-butylthio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1 -(4-
(5-(triflometyl)-1,2,4-oxadiazol-3 -yl)phenyl)-2-((4-(triflometyl)phenyl)thio)etan-
1-one; 1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((4-
(triflometyl)pyrimidin-2-yl)thio)etan-1-one; 2-(thiazol-2-ylthio)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(pyridin-2-ylthio)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((4-metyl-4H-1,2,4-
triazol-3-yl)thio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-
((1,3,4-thiadiazol-2-yl)thio)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etyl)benzenesulfonamit; 2-((4-clophenyl)sulfinyl)-1 -(4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)etan-1-one ; 2-((3,4-diflophenyl)sulfinyl)-1-(4-
(5-(triﬂorrietyl)- 1,2,4-oxadiazol-3 -yi)phenyl)etan— 1-one; 2-(benzylsu1ﬁny1)- 1-(4-
(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((4-
metoxybenzyl)sulfinyl)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3 -yl)phenyl)etan-1-
one; 2-((1-phenyletyl)sulfinyl)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; 2-((5-metylthiazol-2-yl)sulfinyl)-1 -(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one; 2-(phenylsulfinyl)-1-(4-(5 -(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one; 1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-((3-(triflometyl)phenyl)sulfinyl)etan-1-one; 2-(p-tolylsulfinyl)-1-(4-
(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((3 -flophenyl)sulfinyl)-
1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((2-
flophenyl)sulfinyl)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3 -yl)phenyl)etan-1-one;
2-(o-tolylsulfinyl)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3 -yl)phenyl)etan-1-one;
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2-(m-tolylsulfinyl)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;
2-(tert-butylsulfinyl)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3 -yl)phenyl)etan-1-
one; 1-(4-(5-(triflomety1)-1,2,4-oxadiazol-3-yl)phenyl)-2-((4-
(triflometyl)phenyl)sulfinyl)etan-1-one; 2-(isopropylsulfinyl)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((3.,4-
diclophenyl)sulfonyl)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one; 2-((4-clophenyl)sulfonyl)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one;  2-((3,4-diflophenyl)sulfonyl)-1-(4-(5 -(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one; 2-(benzylsulfonyl)-1-(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one; 2-((4-metoxybenzyl)sulfonyl)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((1-phenyletyl)sulfonyl)-
1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-
(xyclohexylsulfonyl)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan- 1-
one; 2-((5-metylthiazol-2-yl)sulfonyl)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; 2-(phenylsulfonyl)-1-(4-(5-(triflometyl)-1,2 ,4-oxadiazol-3-
yl)phenyl)etan-1-one; 1-(4-(5-(triflomety1)-1,2,4-oxadiazol-3-yl)phenyl)-2-((3-
(triflometyl)phenyl)sulfonyl)etan-1-one; 2-(o-tolylsulfonyl)-1-(4-(5 -(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((3-flophenyl)sulfonyl)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2 -(isopropylsulfonyl)-1-(4-
(5 -(triﬂometyl)— 1,2,4-oxadiazol-3-yl)phenyl)etan-1 -oné; 2-(thiazol-2 -ylsulfonyi)-
1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(tert-
butylsulfonyl)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1 -(4-
(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((4-
(triflometyl)phenyl)sulfonyl)etan-1-one; 2-(m-tolylsulfonyl)-1-(4-(5 -(triflometyl)-
1,2.4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((2-flophenyl)sulfonyl)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(pyridin-4-ylsulfonyl)-1-
(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  2-hydroxy-1 -(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; ~ 2-(2-flophenoxy)-1 -(5-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)pyridin-2-yl)etan-1-one;  2-((3 -flophenyl)thio)-
1-(5-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)pyridin-2-yl)etan-1-one; 2-((4-
metoxyphenyl)thio)-1-(5-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)pyridin-2 -yl)etan-

125

125/143



48523

1-one; 2-((4-metoxybenzyl)thio)-1-(5-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)pyridin-2-yl)etan-1-one; 2-(benzylthio)-1-(5-(5-(triflometyl)-1,2 ,4-oxadiazol-3-
yl)pyridin-2-yl)etan-1-one; 2-(xyclopentylthio)-1-(5-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)pyridin-2-yl)etan-1-one; 2-((2,6-diclophenyl)thio)-1-(5-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)pyridin-2-yl)etan-1-one;  2-(benzo[d]oxazol-2-
ylthio)-1-(5-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)pyridin-2-yl)etan-1-one; 2-((4-
(triflometoxy)phenyl)thio)-1-(5-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)pyridin-2-
yl)etan-1-one; 2-((4-metoxyphenyl)sulfonyl)-1-(5-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)pyridin-2-yl)etan-1-one;  2-((4-metoxybenzyl)sulfonyl)-1-(5-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)pyridin-2-yl)etan-1-one; 2-(benzylsulfonyl)-1-
(5-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)pyridin-2-yl)etan-1-one; 2-
(xyclopentylsulfonyl)-1-(5-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)pyridin-2-
yl)etan-1-one;  2-((3-flophenyl)sulfonyl)-1-(5-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)pyridin-2-yl)etan-1-one;  2-((3-flophenyl)sulfinyl)-1-(5-(5 -(triflometyl)-1,2,4-
oxadiazol-3-yl)pyridin-2-yl)etan-1-one; 2-((4-metoxyphenyl)sulfinyl)-1-(5-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)pyridin-2-yl)etan-1-one; 2-((4-
metoxybenzyl)sulfinyl)-1-(5-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)pyridin-2-
yl)etan-1-one; 2-(benzylsulfinyl)-1-(5-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)pyridin-2-yl)etan-1-one; 2-((2,6-diclophenyl)sulfinyl)-1-(5-(5-(triflometyl)-
1,2,4-oxadiazol-3 -yl)byridin—2—yl)etan— l-one; 2-(xyclopentylsulﬁny1)- 1-(5-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)pyridin-2-yl)etan-1-one; ~ 4-metyl-N-(2-oxo-2-
(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)benzenesulfonamit; 2-(4-
metylpiperazin-1-yl)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one; 2-morpholino-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;
2-(phenylamino)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-
((4-flophenyl)amino)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one; 2-((2,4-diflophenyl)amino)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; 2-((4-clo-3-(triflometyl)phenyl)amino)-1-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  1-(4-(S-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)-2-((3-(triflometyl)phenyl)amino)etan-1-one; 2-((4-
clophenyl)amino)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-
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((3-flophenyl)amino)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one; 2-(m-tolylamino)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one; 2-((4-metoxyphenyl)amino)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one;  2-(o-tolylamino)-1-(4-(S-(triflometyl)-1 ,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; 2-((2-metoxyphenyl)amino)-1-(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one;  2-(pyrimidin-2-ylthio)-1-(4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((1H-benzo[d]imidazol-2-yl)sulfonyl)-
1-(4-(5~(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((1,3,4-thiadiazol-
2-yD)sulfonyl)-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-
((4'-flo-[1,1'-biphenyl]-3-yl)amino)-1-(4-(5-(triflometyl)-1,2 ,4-oxadiazol-3-
yl)phenyl)etan-1-one; 1-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etyl)pyrrolidin-2-one; 1-(2-0x0-2-(4-(5-(triflometyl)-1 ,2,4-oxadiazol-3-
yl)phenyl)etyl)piperidin-2-one; 4-(2-ox0-2-(4-(5-(triflometyl)-1 ,2,4-oxadiazol-3-
yl)phenyl)etyl)morpholin-3-one; 1-(2-0x0-2-(4-(5-(triflometyl)-1 ,2,4-oxadiazol-3-
yl)phenyl)etyl)azetidin-2-one; 2-flo-N-metyl-N-(2-0x0-2-(4-(5 -(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etyl)benzenesulfonamit; ~ N,3-dimetyl-N-(2-0x0-2-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)benzenesulfonamit; N-metyl-N-(2-
0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)pyrimizol-5-
sulfonamit; N-metyl-N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etyl)pyridazin-4-sulfonamit; | N-metyl-N-(2-0X0-2-(4-y(5 -(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)etyl)benzenesulfonamit; N-metyl-N-(2-0x0-2-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)ety)metanesulfonamit; ~ N-metyl-N-(2-
0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)pyrazin-2-sulfonamit;
N-metyl-N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)pyrizol-
4-sulfonamit; N, 1-dimetyl-N-(2-o0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yDphenyl)etyl)-1H-pyrazol-4-sulfonamit; N-metyl-N-(2-0x0-2-(4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)etyl)-1-phenylmetanesulfonamit; 3-(dimetylamino)-
N-metyl-N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yDphenyl)etyl)benzenesulfonamit; 4-clo-N-metyl-N-(2-0x0-2-(4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)etyl)benzenesulfonamit; 4-metoxy-N-metyl-N-(2-
0x0-2-(4-(5-(triflomety1)-1,2,4-oxadiazol-3-yl)phenyl)etyl)benzenesulfonamit; N-
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metyl-N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etyl)etanesulfonamit; 2,4-diflo-N-metyl-N-(2-0x0-2-(4-(5 -(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)etyl)benzenesulfonamit; N,2-dimetyl-N-(2-oxo0-2-(4-
(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)propan-2-sulfonamit; 1-
xyclopropyl-N-metyl-N-(2-ox0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yDphenyl)etyl)metanesulfonamit; N, 1-dimetyl-N-(2-0x0-2-(4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)etyl)-1H-imidazol-4-sulfonamit; N-metyl-N-(2-oxo-
2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)isoxazol-4-sulfonamit; ~ 2-
flo-N-(2-0x0-2~(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etyl)benzenesulfonamit; ~3-metyl-N-(2-0x0-2-(4-(5 -(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etyl)benzenesulfonamit; ~ N-(2-ox0-2-(4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)etyl)pyrimizol-5-sulfonamit; N-(2-0x0-2-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)pyridazin-4-sulfonamit; N-(2-oxo-
2-(4~(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)benzenesulfonamit; ~ N-(2-
0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)metanesulfonamit; N-
(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)pyrazin-2-
sulfonamit; N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etyl)pyrizol-4-sulfonamit; 1-metyl-N-(2-0x0-2-(4-(5 -(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etyl)- 1 H-pyrazol-4-sulfonamit; N-(2-ox0-2-(4-(5-
(triﬂométyl)— 1,2,4-oxadiazol-3-yl)phenyl)etyl)-1 -phenylmetanesulfonamit; 3-
(dimetylamino)-N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yDphenyl)etyl)benzenesulfonamit; 4-clo-N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etyl)benzenesulfonamit; 4-metoxy-N-(2-0x0-2-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)benzenesulfonamit; N-(2-oxo-2-(4-
(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)etanesulfonamit; 2,4-diflo-N-(2-
0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl) benzenesulfonamit;  2-
metyl-N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)propan-2-
sulfonamit; 1-xyclopropyl-N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etyl)metanesulfonamit;  1-metyl-N-(2-oxo-2-(4~(5 -(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etyl)- 1 H-imidazol-4-sulfonamit; N-(2-0x0-2-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)isoxazol-4-sulfonamit; ~2-flo-N-(2-

128

128/143



48523

0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)benzamit; ~3-metyl-N-
(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)benzamit; N-(2-oxo-
2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3 -yl)phenyl)etyl)pyrimizol-5-cacboxamit; N-
(2-0x0-2-(4-(5~(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)pyridazin-4-
cacboxamit; N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etyl)benzamit; N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etyl)axetamit; N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etyl)pyrazin-2-cacboxamit; N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etyl)isonicotinamit; 1-metyl-N-(2-0x0-2-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)-1H-pyrazol-4-cacboxamit; ~ N-(2-
0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)ety])-2-phenylaxetamit; ~ 3-
(dimetylamino)-N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etyl)benzamit; 4-clo-N-(2-oxo0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etyl)benzamit; 4-metoxy-N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etyl)benzamit; N-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etyl)propionamit; 2,4-diflo-N-(2-0x0-2-(4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)etyl)benzamit; N-(2-ox0-2-(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etyl)pivalamit; 2-xyclopropyl-N-(2-0x0-2-(4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)axetamit; ~ 1-metyl-N-(2-ox0-2-(4-
(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)- 1 H-imidazol-4-cacboxamit; N-
(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etyl)isoxazol-4-
cacboxamit; 1-(4-(5-(clodiflometyl)-1,2,4-0oxadiazol-3-yl)phenyl)-2-
(phenylamino)etan-1-one;  2-((2-clo-4-flophenyl)amino)-1-(4-(5 -(clodiflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-
3-yl)phenyl)-2-(pyridin-3-ylamino)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)-2-(pyrimidin-5-ylamino)etan-1-one; 2-((2-clo-6-
metoxyphenyl)amino)-1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-
1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((2,4-
diclophenyl)amino)etan-1-one; 2-((2-clo-4-metoxyphenyl)amino)-1-(4-(5-
(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  1-(4-(5-(clodiflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)-2-(p-tolylamino)etan-1-one; 1-(4-(5-(clodiflometyl)-
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1,2,4-oxadiazol-3-yl)phenyl)-2-((2,4-diflophenyl)amino)etan-1-one;  2-((3-clo-4-
(triflometyl)phenyl)amino)-1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3 -yl)phenyl)-2-((4-
metoxyphenyl)amino)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-((2,6-diclophenyl)amino)etan-1-one;  1-(4-(5-(clodiflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)-2-((4-flophenyl)amino)etan-1-one; 2-((2-clo-4-
(triflometyl)phenyl)amino)-1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((4-
(triflometoxy)phenyl)amino)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-
3-yD)phenyl)-2-(pyrimidin-5-ylsulfonyl)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)-2-((2,6-diclophenyl)sulfonyl)etan-1-one; 1-(4-(5-
(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((3,3,3-triflopropyl)sulfonyl)etan-
1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-
(metylsulfonyl)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-
2-((4-flophenyl)sulfonyl)etan-1-one;  1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-
yDphenyl)-2-(pyridin-3-ylsulfonyl)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)-2-(phenylsulfonyl)etan-1-one; 1-(4-(5-(clodiflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)-2-(isopropylsulfonyl)etan-1-one; 2-((2-clo-4-
(triflometyl)phenyl)sulfonyl)-1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1 -orie; 1 -(4-(5—(c10diﬂometyf)- 1,2,4-oxadiazol-3 -yl)phényl)-z-((4-
(triflometoxy)phenyl)sulfonyl)etan-1-one; 2-((2-clo-6-metoxyphenyl)sulfonyl)-1-
(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1-(4-(5-
(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((2,4-diflophenyl)sulfonyl)etan-1-
one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((4-
metoxyphenyl)sulfonyl)etan-1-one; 2-((3-clo-4-(triflometyl)phenyl)sulfonyl)-1-(4-
(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(tert-butylsulfonyl)-
1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((2-clo-4-
flophenyl)sulfonyl)-1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one; 1-(4-(5-(clodiflometyl)-1,2,4-0xadiazol-3-yl)phenyl)-2-((2-
metoxyetyl)sulfonyl)etan-1-one; 2-(benzylsulfonyl)-1-(4-(5-(clodiflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-
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yl)phenyl)-2-((xyclopropylmetyl)sulfonyl)etan-1-one; 1-(4-(5-(clodiflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)-2-(etylsulfonyl)etan-1-one; 2-((4-
clobenzyl)sulfonyl)-1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((4-
metylbenzyl)sulfonyl)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-((4-metoxybenzyl)sulfonyl)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)-2-(((1-metyl-1H-pyrazol-4-yl)metyl)sulfonyl)etan-1-one;
1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(((1-metyl-1H-imidazol-4-
yl)metyl)sulfonyl)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-(((1-metyl-1H-1,2,4-triazol-3-yl)metyl)sulfonyl)etan-1-one; 2-
(((1,2,4-oxadiazol-3-yl)metyl)sulfonyl)-1-(4-(5-(clodiflometyl)-1 ,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-
((oxazol-4-ylmetyl)sulfonyl)etan-1-one; 1-(4-(5-(clodiflometyl)-1 ,2,4-oxadiazol-
3-yl)phenyl)-2-((isoxazol-4-ylmetyl)sulfonyl)etan-1-one; 1-(4~(5 -(clodiflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)-2-((thiazol-4-ylmetyl)sulfonyl)etan-1-one; ~ 1-(4-(5-
(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(pyrimidin-5-ylthio)etan-1-one; 1-
(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((2,6-diclophenyl)thio)etan-
1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((3,3,3-
triflopropyl)thio)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-
2-(mety1thi0)etan— l-one; 1 -(4-(5-(clddiﬂometyl)- 1,2,4-oxadiazol-3-yl)phenyl)-2-
((4-flophenyl)thio)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-(pyridin-3-ylthio)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)-2-(phenylthio)etan-1-one;  1-(4-(5-(clodiflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)-2-(isopropylthio)etan-1-one; 2-((2-clo-4-
(triflometyl)phenyl)thio)-1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3 -yl)phenyl)-2-((4-
(triflometoxy)phenyl)thio)etan-1-one;  2-((2-clo-6-metoxyphenyl)thio)-1-(4-(5-
(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  1-(4-(5-(clodiflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)-2-((2,4-diflophenyl)thio)etan-1-one; 1-(4-(5-
(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((4-metoxyphenyl)thio)etan-1-
one; 2-((3-clo-4-(triflometyl)phenyl)thio)-1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-
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3-yl)phenyl)etan-1-one; 2-(tert-butylthio)-1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-
3-yl)phenyl)etan-1-one; 2-((2-clo-4-flophenyl)thio)-1-(4-(5-(clodiflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-
yD)phenyl)-2-((2-metoxyetyl)thio)etan-1-one; 2-(benzylthio)-1-(4-(5-
(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  1-(4-(5-(clodiflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)-2-((xyclopropylmetyl)thio)etan-1-one; 1-(4-(5-
(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(etylthio)etan-1-one; 2-((4-
clobenzyl)thio)-1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;
1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((4-metylbenzyl)thio)etan-
1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((4-
metoxybenzyl)thio)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-
yDphenyl)-2-(((1-metyl-1H-pyrazol-4-yl)metyl)thio)etan-1-one; 1-(4-(5-
(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(((1-metyl-1H-imidazol-4-
ylmetyl)thio)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-
(((1-metyl-1H-1,2,4-triazol-3-yl)metyl)thio)etan-1-one;  2-(((1,2,4-oxadiazol-3-
yl)metyl)thio)-1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1-
(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((oxazol-4-
ylmetyl)thio)etan-1-one;  1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3 -yl)phenyl)-2-
((isoxazol-4-ylmetyl)thio)etan-1-one; ~ 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-
y1)phenyl)-2-((thiazol-4-ylmetylythio)etan-1-one;  1-(4-(5-(clodiflomety])-1,2,4-
oxadiazol-3-yl)phenyl)-2-(pyrimidin-5-yloxy)etan-1-one; 1-(4-(5-(clodiflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)-2-(2,6-diclophenoxy)etan-1-one; 1-(4-(5-
(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(3,3,3-triflopropoxy)etan-1-one; 1-
(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-metoxyetan-1-one;  1-(4-(5-
(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(4-flophenoxy)etan-1-one; 1-(4-(5-
(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(pyridin-3-yloxy)etan-1-one; 1-(4-
(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-phenoxyetan-1-one;  1-(4-(5-
(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-isopropoxyetan-1-one; 2-(2-clo-4-
(triflometyl)phenoxy)-1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(4-
(triflometoxy)phenoxy)etan-1-one; 2-(2-clo-6-metoxyphenoxy)-1-(4-(5-
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(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  1-(4-(5-(clodiflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)-2-(2,4-diflophenoxy)etan-1-one; 1-(4-(5-
(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(4-metoxyphenoxy)etan-1-one; 2-
(3-clo-4-(triflometyl)phenoxy)-1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one;  2-(tert-butoxy)-1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; 2-(2-clo-4-flophenoxy)-1-(4-(5-(clodiflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-(2-metoxyetoxy)etan-1-one; 2-(benzyloxy)-1-(4-(5-(clodiflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-
3-yl)phenyl)-2-(xyclopropylmetoxy)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)-2-etoxyetan-1-one; 2-((4-clobenzyl)oxy)-1-(4-(5-
(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  1-(4-(5-(clodiflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)-2-((4-metylbenzyl)oxy)etan-1-one; 1-(4-(5-
(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((4-metoxybenzyl)oxy)etan-1-one;
1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((1-metyl-1H-pyrazol-4-
yDmetoxy)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((1-
metyl-1H-imidazol-4-yl)metoxy)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)-2-((1-metyl-1H-1,2,4-triazol-3-yl)metoxy)etan-1-one;  2-
((1,2,4-oxadiazol-3 -yl)metoxy) 1-(4-(5- (clodlﬂometyl) 1,2,4-oxadiazol-3-

| yl)phenyl)etan-1-one; 1-(4-(5- (c10d1ﬂometyl) 1,2,4-oxadiazol-3 -yl)phenyl) 2-
(oxazol-4-ylmetoxy)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-(isoxazol-4-ylmetoxy)etan-1-one; 1-(4-(5-(clodiflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)-2-(thiazol-4-ylmetoxy)etan-1-one; 1-(2-flo-4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(pyridin-3-ylthio)etan-1-one; ~ 1-(2-
flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((4-metoxybenzyl)thio)etan-
1-one; 2-((2-clo-4-(triflometyl)phenyl)thio)-1-(2-flo-4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one;  1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-(pyrimidin-5-ylthio)etan-1-one; 1-(2-flo-4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)-2-((4-metoxyphenyl)thio)etan-1-one; 2-((2-clo-4-
flophenyl)thio)-1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one; 2-(tert-butylthio)-1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-
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yDphenyl)etan-1-one;  1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-
((4-flophenyl)thio)etan-1-one; 2-(benzylthio)-1-(2-flo-4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one;  1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yDphenyl)-2-((4-metylbenzyl)thio)etan-1-one; 2-((2,6-diclophenyl)thio)-1-(2-flo-
4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  2-((4-clobenzyl)thio)-
1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  2-((2-clo-6-
metoxyphenyl)thio)-1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-
1-one; 1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((4-
(triflometoxy)phenyl)thio)etan-1-one; 1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-
3-yl)phenyl)-2-(((1-metyl-1H-imidazol-4-yl)metyl)thio)etan-1-one;  2-((3-clo-4-
(triflometyl)phenyl)thio)-1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yDphenyl)etan-1-one;  2-((2,4-diflophenyl)thio)-1-(2-flo-4-(5-(triflomety])-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one;  1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yD)phenyl)-2-(((1-metyl-1H-pyrazol-4-yl)metyl)thio)etan-1-one; 1-(2-flo-4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(phenylthio)etan-1-one ~ ; 1-(2-flo-
4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((thiazol-4-ylmetyl)thio)etan-1-
one; 1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-((oxazol-4-
ylmetyl)thio)etan-1-one; 2-(((1,2,4-oxadiazol-3-yl)metyl)thio)-1-(2-flo-4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  1-(2-flo-4-(5-(triflometyl)-
1.2,4-oxadiazol-3-yl)phenyl)-2-((isoxazol-4-ylmetyl)thio)etan-1-one; ~ 1-(2-flo-4-
(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(((1-metyl-1H-1,2,4-triazol-3-
yDmetyl)thio)etan-1-one; 1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-
2-((3,3,3-triflopropyl)thio)etan-1-one; 1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-
3-yl)phenyl)-2-(metylthio)etan-1-one; 2-(etylthio)-1-(2-flo-4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1-(2-flo-4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)-2-(isopropylthio)etan-1-one;  1-(2-flo-4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)-2-((2-metoxyetyl)thio)etan-1-one; 2-
((xyclopropylmetyl)thio)-1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one;  1-(3-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-
(pyridin-3-yloxy)etan-1-one; 1-(3-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-((4-metoxybenzyl)oxy)etan-1-one; 2-(2-clo-4-(triflometyl)phenoxy)-
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1-(3-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1 -(3-flo-4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(pyrimidin-5-yloxy)etan-1-one; 1-(3-
flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(4-metoxyphenoxy)etan-1-
one; 2-(2-clo-4-flophenoxy)-1-(3-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; 2-(tert-butoxy)-1-(3-flo-4-(5-(triflometyl)-1 ,2,4-oxadiazol-
3-yl)phenyl)etan-1-one;  1-(3-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-
2-(4-flophenoxy)etan-1-one; 2-(benzyloxy)-1-(3-flo-4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one;  1-(3-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-((4-metylbenzyl)oxy)etan-1-one; 2-(2,6-diclophenoxy)-1-(3 -flo-4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-((4-clobenzyl)oxy)-1-(3-
flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(2-clo-6-
metoxyphenoxy)-1-(3-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3 -yl)phenyl)etan-1-
one; 1-(3-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(4-
(triflometoxy)phenoxy)etan-1-one;  1-(3-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-((1-metyl-1H-imidazol-4-yl)metoxy)etan-1-one; 2-(3-clo-4-
(triflometyl)phenoxy)-1-(3-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; 2-(2,4-diflophenoxy)-1-(3-flo-4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one;  1-(3-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-((1-metyl-1H-pyrazol-4-yl)metoxy)etan-1-one; 1-(3-flo-4-(5-
(triflomety1)-1,2,4-oxadiazol-3-yl)phenyl)-2-phenoxyetan-1-one;  1-(3-flo-4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(thiazol-4-ylmetoxy)etan-1-one; 1 -(3-
flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(oxazol-4-ylmetoxy)etan-1-
one; 2-((1,2,4-oxadiazol-3-yl)metoxy)-1-(3-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-
3-yl)phenyl)etan-1-one;  1-(3-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3 -yl)phenyl)-
2-(isoxazol-4-ylmetoxy)etan-1-one; 1-(3-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-((1-metyl-1H-1,2,4-triazol-3-yl)metoxy)etan-1-one; 1-(3-flo-4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(3,3,3-triflopropoxy)etan-1-one; 1 -(3-
flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-metoxyetan-1-one; 2-etoxy-
1-(3-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  1-(3-flo-4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-isopropoxyetan-1-one; 1-(3-flo-4~(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(2-metoxyetoxy)etan-1-one; 2-
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(xyclopropylmetoxy)-1-(3-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; 1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-
(pyridin-3-yloxy)etan-1-one; 1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-((4-metoxybenzyl)oxy)etan-1-one; 2-(2-clo-4-(triflometyl)phenoxy)-
1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1-(2-flo-4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(pyrimidin-5-yloxy)etan-1-one; 1-(2-
flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(4-metoxyphenoxy)etan-1-
one; 2-(2-clo-4-flophenoxy)-1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; 2-(tert-butoxy)-1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-
3-yl)phenyl)etan-1-one; 1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-
2-(4-flophenoxy)etan-1-one; 2-(benzyloxy)-1-(2-flo-4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one;  1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-((4-metylbenzyl)oxy)etan-1-one; 2-(2,6-diclophenoxy)-1-(2-flo-4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one;  2-((4-clobenzyl)oxy)-1-(2-
flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 2-(2-clo-6-
metoxyphenoxy)-1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-
one; 1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(4-
(triflometoxy)phenoxy)etan-1-one;  1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-((1-metyl-1H-imidazol-4-yl)metoxy)etan-1-one; 2-(3-clo-4-
(triflometyl)phenoxy)-1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3- |
yl)phenyl)etan-1-one; 2-(2,4-diflophenoxy)-1-(2-flo-4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etan-1-one;  1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yDphenyl)-2-((1-metyl-1H-pyrazol-4-yl)metoxy)etan-1-one; 1-(2-flo-4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-phenoxyetan-1-one;  1-(2-flo-4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(thiazol-4-ylmetoxy)etan-1-one; 1-(2-
flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(oxazol-4-ylmetoxy)etan-1-
one; 2-((1,2,4-oxadiazol-3-yl)metoxy)-1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-
3-yl)phenyl)etan-1-one; 1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-
2-(isoxazol-4-ylmetoxy)etan-1-one; 1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-((1-metyl-1H-1,2,4-triazol-3-yl)metoxy)etan-1-one; ~ 1-(2-flo-4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(3,3,3-triflopropoxy)etan-1-one; 1-(2-
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flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-metoxyetan-1-one; 2-etoxy-
1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)etan-1-one; 1-(2-flo-4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-isopropoxyetan-1-one; 1-(2-flo-4-(5-
(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-(2-metoxyetoxy)etan-1-one; 2-
(xyclopropylmetoxy)-1-(2-flo-4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etan-1-one; 1-(2-0x0-2-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)etyl)piperazin-2-one va 4-metyl-1-(2-ox0-2-(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl)etyl)piperazin-2-one.

HBn hop bao gdm hop chét ¢6 cong thic (I) theo diém 1 va con ft nhat mot chat
hoat tinh trir sdu dugc chon tir nhdm bao gém thudc diét ndm, thudc trir sau, thudce
diét giun tron, thudc diét bo ve, thudc trir sdu sinh hoc, thudc diét cd, chét an toan,

chét didu hoa sinh trudng thuc vat, thudc khang sinh, phan bén va chat dinh dudng.

Ché pham dé kiém so4t hodc ngin nglra bénh & ciy trdng bao gdm hop chét c6 cong
thire (I) theo diém 1 va it nhit mdt chét bd sung duge chip nhan trong san XUAt néng
nghiép.

Ché pham theo diém 6, trong d6 ché phdm niy con c6 thé bao gdm it nhat mot thanh
phén hoat tinh b6 sung.

Ché pham theo diém 6, trong @6 ché pham nay ding cho hat gibng va mot luong
hop chét ¢6 cong thirc (I) trong ché phim nay nim trong khoang tir 0,1 g ai dén 10
kg ai trén 100 kg hat gidng.

. Phuong phép kiém soat hodc ngin ngira bénh nim & cdy trong, trong d6 phuong

phép nay bao gdm xit Ly nim gay bénh hogc vt liéu, cay trdng, bo phén cay trong,
vi tri ciia ching, d4t hodc hat giéng duoc bao v€ ngédn ngua su tin cong cla ndm
gy bénh, véi mét lwong hitu hi€u cua it nhat mot hop chit c¢6 cong thie (I) theo
diém 1 hodc hdn hop theo diém 5 hodc ché phdm diém 6.

Phuong phép kiém so4t hogc ngén ngira vi sinh vét gdy bénh & cay tréng trong néng
nghiép va hodc lam vudn, trong d6 mot lugng hitu hi€u cta it nhit mot hop chét cé
cong thirc (I) theo didm 1 hotic hdn hop theo diém 5 hodc ché phim theo diém 6,

duoc ding cho hat gidng cy trong.
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11. Quy trinh didu ché hop chét c6 cong thirc (I) theo diém 1, trong d6 quy trinh nay
bao gdm céc budc:
a) tao bao v& nhom cacbonyl cua hop cht c6 cong thie 1 bing cach ding chit

bao vé thich hop dé tao hop chit ¢6 cong thirc 2;

O
o_0
« R > T R
NC\L1A\L2J\KR NC. 1A <R
R2f sz
1 2

trong d6, L! 1a lién két truc tiép; A 1 aryl va L2 1a lién két truc tiép;

b) cho hop chit c6 cong thitc 2 phan g vé6i hydroxyl amin @8 tao hop chét co

cong thie 3;

HO-N

o/_\o
j\ A « R

[\
NC. A O? R3f
St \LBQ*( H,N L2

of 2f
R 3 R
2

trong d6, L' 1a lidn két truc tiép; A 1a aryl va 12 1a lién két truc tiép;

¢) cho hop chét c6 cong thirc 3 phan img voi anhydrit cla axit cacboxylic thich
hop ctia cong thirc a hodc clorua clia axit cacboxylic cia cong thirc b dé tao hop

chét c6 cong thirc 4;

o O
R1JJ\O . hoac R}(X o
HO-N [} (b) N o
i O, 0 o (@) R AL < R
H*)N/\E_i A,\L.z = R N gT \LQ
B R R

trong d6, L' 1a lién két truc tiép; A 1 aryl va L2 14 lién két truc tiép;

d) loai nhdém bao v¢ hop chét c6 cong thirc 4 v6i sw c6 mit clia chét loai nhém bao

v& thich hop dé tao hop chit c6 cong thic 5;
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O-N

O-N 0
R1—<\ | 0 (2 3f
NS A PSR R1—<\NJ\L1 A\LZJH*/RSf
4 R R

5
trong @6, L! 1 lién két truc tiép; A 12 aryl va L2 1 lién két truc tiép;

e) halogen hoa hop chét ¢6 cong thirc 5 v6i s ¢6 mit clia chét halogen héa thich

hop & tao hop chit c6 cong thic 6;

O-N o N Q
1 R1"<\ \ "
R —<\Nj\L1A‘L2ﬂ\*(R3f \ L1A‘L2lg<x
R2f
5
trong d6, L! 14 lién két truc tiép; A 1a aryl va L2 1a lién két truc tiép;

f) cho hop chit c6 cong thirc 6 phan tmg véi hop chit c6 cong thirc (c) d tao hop
chét ¢6 cong thuc (I);

PN o R1%-QH PN w

R | . ) R R

VA —8 N)\UA\LZ/U\/‘\/Q\RW
s RZ? R3f RZf R3f

cong thire I

trong @6, L! 13 lién két truc tiép; A 13 aryl; L% 12 lién két truc tiép; X 1a Br, CI
hoicIva W'l1a 0.

12. Quy trinh tdng hop hop chit c6 cong thie (I) theo diém 1, trong d6 quy trinh nay

bao gdm cac budc:

a) cho hop chét c6 cong thire 7 phan tmg v6i hop chit c6 cong thie (e) dé tao hop

chit c6 cong thic 8;
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_C4-C, alkyl
N 0 1-L4 alkyl
d . R
né]u‘SIn)\(R
nBu R 0/01-04 alkyl
(e) af
NCo A X . NGy A\LZJ\*(R
RZf
7 8

trong d6, L! 1a lién két truc tiép; A 14 aryl hodc pyridyl; L? 14 lién két truc tiép
va X la Br, Cl hoac I;

cho hop chét ¢6 cong thirc 8 phan Gng v6i hydroxyl amin dé tao hop chét co

cong thirc 9;

O,C1-C4 alkyl

y HO-N O/C1-C4 alkyl
NC\ 1A\ ZJ\*{R - 3f
L L g _— HZNJ\UA\LZ xR
R R2f
8 9

trong d6, L! 1a lién két truc tiép; A 1a aryl hodc pyridyl va L? 14 lién két truc
tiép;

cho hop chat c6 cong thirc 9 phin g v6i anhydrit clia axit cacboxylic thich
hop ctia cong thirc a hoic clorua ciia axit cacboxylic cia cong thire b d€ tao hop

chat c6 cong thire 10;

O O hodc 4
1J‘L~0)LR1 1}3\ {b)
- R X C4-Cyq alkyi
HO~n O’C* Cy4 alkyl (@) §‘_<O jf\ ?, 1Lg alky
. R - R A o dns R
HZN’}\UA‘LZJ\}*(R N7
ol RZf

9

trong d6, L! 1a lién két truc tiép; A 14 aryl hoic pyridyl va L? 14 lién két truc
tiép;

halogen hoa hop chat c6 cong thitc 10 v6i sur 6 mit ctia chit halogen héa thich

hop dé tao hop chit ¢6 cong thic 6;
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_<O‘N O,C1-C4 alkyl 1—<O‘{\l o)
1 \ > R\
R \N)\UA\LZJ\*(RSf NJ\UA\LZJS(X
sz R2f R3f
10 6

trong d6, L! 1a lién két truc tiép; A 14 aryl hodc pyridyl; L? 1a lién két truc tiép
va X 1a Br, Cl hodc I;

e) cho hop chét c6 cong thirc 6 phan timg v6i hop chét c6 cong thic (c) & tao hop
chét ¢6 cong thirc (I);

O-N o RY.QH —<O‘N w
R4 N . {c} R Y .
N’ku“’**t}‘kxx — A1 A 2 Qo
RZ? \RBf RZf R?,f
6 n ,
cong thirc I

trong d6, L! 1a lién két truc tiép; A 12 aryl hodc pyridyl; L? 1a lién két truc tiép;
X 1aBr, ClhoacIvaW!'1aO.

13. Quy trinh téng hop hop chét cé cong thire (I) theo diém 1, trong d6 quy trinh nay

bao gom céc budc:

a) cho hop chit c6 cong thitc 11 phan tmg véi hydroxyl amin 8 tao hop chét co
cdng thuc 12;

s HO-~-N
NC. (A xR 3f
L NR(% HZNJ\LTA\LZN*(R

R2f
11 12

trong d6, L! 12 lién két truc tiép; A 12 aryl hodc pyridyl va L2 1a lién két truc
tiép;
b) cho hop chat ¢6 cong thitrc 12 phén tng véi anhydrit cia axit cacboxylic thich

hop clia cong thirc a hodc clorua clia axit cacboxylic ciia cong thirc b & tao hop

chét ¢6 cong thtrc 13;
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(E) i (a)
a
R""J\O’JLR’
hoéc
o)

, J o

A 1A 2 R R Ri-4 3t
HpN™ L /\;LZY N)\‘L*A“LZ’\T/R

12 RS

13
trong d6, L! 1a lién két truc tiép; A 12 aryl hodc pyridyl va L2 14 lién két truc
tiép;
c¢) cho hop chit c6 cong thtre 13 phan tng véi chat oxy hoa thich hop 8 tao hop

chét c6 cong thirc 14;

1._<O§{\l O-N o)
1
R \N)\UA\LZ/\*(R:“ R_<\Nﬂ\L1A‘L2
RZf R2f R3f
3 14

trong d6, L! 1a lién két truc tiép; A 14 aryl hodc pyridyl va L? 14 lién két truc
tiép;

d) thiy phan hop chét c6 cong thirc 14 v6i sw c6 mit clia chét thity phan thich hop
dé tao hop chét c6 cong thirc 15;

O-N
O
R1*<\ﬂ\ A O-N OH

; N L2 ; R | ;
R R —<N)\L1A‘L2 % OH
R2’ R

14
15

trong d6, L! 1a lién két truc tip; A 13 aryl hodc pyridyl va L? 1a lién két truc
tiép;
e) oxy héa hop chét c¢6 cong thirc 15 v6i sy c6 mit clia chét oxy hoa thich hop dé
tao hop chit c6 cong thirc 16;
O-N OH O-N o
1= |
R1’<\NJ\L1 A 27\ OH R ‘<\N L1427 OH

R2f R3f R2f R3f

trong d6, L! 1a lién két truc tiép; A 12 aryl hodc pyridyl va L2 1a lién két truc
tiép;
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f) cho hop chét c6 cong thiic 16 phan tng véi hop chit c6 cong thirc (c) dé tao
hop chit c6 cong thie (I);

N ) R’O?H ‘{0\? W
c s,
RN LA {zl%(,w e R A LEJL?:\;Q\Rw
2t ‘R:lf RZf ‘R3f

16 . .
cong thire (I)

trong d6, L! 1a lién két tryc tiép; A 14 aryl hodc pyridyl; L? 14 lién két truc tiép
vaW'1a 0.

14. Hop chét c6 cong thirc (B),

O-N
o
N
Rﬁa

cong thac (B)
trong do,
4 0 #.__OH #._0
<1 L, C
o~ . OH v OH.,

RY2 13 duoc chon tir

15. Hop chét c6 cong thirc (C),

G
| N/ R2ia
o]
R2ib
cong thte (C)
HO.
O-N N
R H N)\ 4
trong d6, G dugc chon tir nhém bao gom N™ ~# ya M2 :

R duogce chon tir thém bao gdm CH; va O;

R2® duge chon tir nhém bao gdm metyl va halogen.

143





