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Sang ché& dé cap dén hop chat c6 cong thic 1, trong dé: R! 1a phenyl hoic
pyridinyl, méi nhém nay ty ¥ dugc thé biang Q va 1én t6i 3 phén tir thé doc lap
dugc chon tir R% méi R* doc lap 1a halogen, xyano, SFs, C,-C, alkyl, C,-C,
haloalkyl, C;-C, alkoxy, C;-C, haloalkoxy, C,-C, alkylthlo hoac C1 C,
haloalkylthio; va Q la phenyl hoac pyridinyl, méi nhém nay tity ¥ dugc thé biang
lén t6i 5 phén tir the doc 1ap dugc chon tir nhém bao gém halogen, xyano, C,-C,
alkyl, C, C4 haloalkyl C,-C, alkoxy va C,-C, haloalkoxy Sdng ché ciing dé cap
dén ché pham chita cic horp chét ¢ cong thiic 1 va phuong phdp phong trir loai
gay hai khong xuong séng bao gom buéc cho loai gay hai khong xuong song
hoac moi truong Xung quanh no tiép xic voi lu’ong hiru hiéu sinh hoc ctia hop
chat hodc ché€ pham theo sang ché. Ngoa1 ra, sang ché& con dé cap dén phuong
phdp lam tang stc song cua cay trong bao gom buGc cho cay trong, hat dugc
phat trién tir cay trong nay hoac khu vuc song cla cay trong ti€p xdc vdi lugng
hitu hiéu sinh hoc ctia hgp chat hodc ché€ phdm theo sdng ché.
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Linh vuc k¥ thuat duge dé cap

Sdng ché dé cap dén céc hop chét pyrimidin nhat dinh, ch€ phidm chita chiing thich ,
hop d€ dung trong c4c linh vuc nong nghiép, phi nong nghiép, va cac phuong phap phong
trir loai gay hai khong xuong s6ng nhu céc dong vat chan khdp trong ci moi trudng nong
nghiép 14n moi trudng phi nong nghiép béng cach sir dung ching.

Tinh trang k§ thuat ciia sang ché
Viéc phong trir c4c loai gay hai khong xuong séng 1a vo cling quan trong dé dat
dugc nang sudt thu hoach cao. Thiét hai do cdc loai gy hai khong xuong séng gy ra d6i
v6i cay trong dang sinh trudng va nong san trong qué trinh bio quan c6 thé 1am gidm
ddng ké nang sudt va do d6 dn dén tang chi phi cho ngudi tiéu dung. Viéc phong trir cac
loai gay hai khong xwong song trong 1am nghiép, cay tréng nha kinh, cay tréng trang trf,
vudn wom cdy trong, luong thuc bdo quan va cdc sdn phdm s¢i, gia sic, d6 gia dung, bai
cd, cdc san phdm gb, va trong y t€ ciing rat quan trong. Nhiéu sin phdm dép ing duge cac
muc dich nay hién c6 ban trén thi trudng, nhung vén cén c6 cic hgp chit méi c6 hiéu qua
hon, gi4 thanh thap hon, doc tinh thap hon, an toan hon v6i moi trudng hodc cé vi trf tic
dong khac.
Cong b6 don qudc t& s6 WO 09/099929 boc 16 céc hop chit pyrimidin mesoion
nhdt dinh c6 cong thic i d€ dung 1am thudc trir sau:
X
4 1
R, | R

R3 N Y

trong d6, ngoai cac gbc khdc, X va Y 12 O, R! 12 phenyl duogc thé, R2 1a CHyQ va Q 1a
nhan 5 hoic 6 canh di thom tuy ¥ duoc thé, va R3 va R4 cung v6i nhau dé tao ra nhan 6
canh tuy y dugc thé.

Ban chat ky thuat cta sang ché
Sing ché€ d¢ xudt cic hop chét c6 cong thic 1, ch€ phdm chia ching va phuong

phép phong trir cic loai gay hai khong xuwong song:
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trong d6:

Rl phenyl hodc pyridinyl, méi nhém nay tiy y dugc thé bing Q va lén téi 3 phén

tir thé doc 1ap duoc chon tir R2;

mbi R2 doc lap 1a halogen, xyano, SF5, C1—C4 alkyl, C;—C4 haloalkyl, C1—Cyg

alkoxy, C1—Cy haloalkoxy, C1—Cy alkylthio hodc C1—Cy haloalkylthio;
va

Q la phenyl hodc pyridinyl, mbi nhém nay tity § dugc thé bang 1én téi 5 phén tir thé

doc 1ap duge chon tir nhém bao gém halogen, xyano, C1—Cy alkyl, C1—Cy
haloalkyl, C{—C4 alkoxy va C;—Cy haloalkoxy.

Séng ché dé xuft ch€ phdm chita hop chat c6 cong thitc 1 va it nhat mot thanh phan
bd sung dugc chon tir nhém bao gém chat hoat dong bé mat, chat pha lodng dang rin va
chét pha loang dang léng. Theo mot phuong 4n, sing ché ciing dé xuat ché phdm dé
phong trir loai gay hai khong xwong s6ng chia hop chat c6 cong thic 1 va it nhit mot
thanh phan bd sung duge chon tir nhém bao gém chat hoat dong bé miit, cht pha loang
dang ran va chét pha loang dang 16ng, ch€ phdm nay con bao gém it nhét mot hoat chét
hodc téc nhan sinh hoc bé sung.

Sdng ché€ ciing dé xust phuong phap phong trir loai gay hai khong xuong séng bao
g6m budc cho loai gay hai khong xuong s6ng hodc moi trudng xung quanh né ti€p xic
VvGi hop chét c6 cong thitc 1 véi lugng hitu hiéu sinh hoc (vi dy, dué6i dang ché phidm duoc
néu trong phan mo ta). Sing ché& con dé xuat phuong phdp trong d6 loai gay hai khong
xuong séng hodc moi truong xung quanh né dugc cho ti€p xdc véi ché phdm bao gdm
hop chat c6 cong thic 1 véi lugng hitu hiéu sinh hoc va it nhat mot thanh phan bé sung
dugc chon tir nhém bao gém chét hoat dong bé mit, chét pha lodng dang ran va chét pha
loang dang 16ng, ch€ phdm ndy tuy ¥ con bao gém it nhit mot hoat chat hodc tdc nhan

sinh hoc bé sung véi lugng hitu hiéu sinh hoc.
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Sdng ché ciing d€ xuat phuong phap phong trir loai gay hai khong xuong s6ng bao
gbm budc cho loai gay hai khong xuong séng hodc moi trudng xung quanh né tiép xic
v6i ché€ pham bat ky trong s6 cdc ché phdm néu trén véi lugng hitu hiéu sinh hoc trong d6
moi trudng nay 1a thue vat.

Sdng ché ciing d€ xu4t phuong phap phong trir loai gay hai khong xuong s6ng bao
gbm bude cho loai gay hai khong xuong s6ng hodc méi trudng xung quanh né ti€p xic
v6i ché phdm bt ky trong s6 céc ché phdm néu trén vé6i lugng hitu hiéu sinh hoc trong dé
moi trudong nay 1a hat.

Séng ché ciling d¢ xuat phuong phap béo vé hat khoi loai gay hai khong xuong séng
bao gom budc cho hat nay ti€p xdc v6i hop chat c6 cong thic 1 véi lugng hitu hiéu sinh
hoc (vi du, du6i dang ché phdm dugc néu trong phdn mo ta). Sdng ché ciing dé xuat hat
dugc xir 1y (e 13 hat dugc ti€p xtic véi hop chat c6 cong thifc 1).

Sdng ché ciing dé xu4t phuong phép lam tang sic séng cha cay trong bao gém budc
cho cay tréng, hat dugc phat trién tir cay tréng nay hoac khu vuc song (vi du, moi truong
sinh trudng) cla cly trong ti€p xic v6i hop chét c6 cong thitc 1 v6i lugng hitu hiéu sinh

hoc (vi du, du6i dang ché€ phdm dugc néu trong phin mo ta).

M0 ta chi tiét sang ché

Trong ban mo6 ta nay, cic thuat ngit “bao gom”, “gébm”, “ké ca”, “chia”, “c6”,
“déc trung bdi” hodc bién thé khic bat ky ctia né, duge dy dinh dé bao ham phuong 4n
khong mang tinh loai triy, thy thudc vao gidi han dugc chi ra mot cdch 18 rang. Vi du, khi
ché& phim, hén hop, quy trinh, phuong phép, vat phdm, hodc dung cu bao gébm mot s§
phén tit thi né khong nhit thiét chi gidi han & céc phan tir nay ma c6 thé bao gém cic
phan tir khic dugc liét ké rd rang hodc von c6 d6i véi cdc ché phdm, hén hop, quy trinh,
hoéc phuong phap nay.

Thuét nglt “cdu thanh” khong gém phén tir, budc hodc thanh phan bat ky khong
dugc dinh r6. Néu trong yéu ciu bao h¢, thuat ngit nay c6 thé khoanh ving gidi han yéu
ciu bao ho d€ khong bao gom céc chét lieu khac véi chat lieu dugc néu trir céc tap chat
thuong di kém véi ching. Khi thuat ngit “cdu thanh” xuét hién trong mot ménh dé cia
phén khic biét yéu cdu bao ho, chir khong phédi ngay sau phan gidi han, thi né chi gidi
han phén tir dwoc chi ra trong ménh dé nay; cdc phin tir khéc khong bi loai trir khoi toan
bd yéu ciu bao ho nay.

Thuat ngit “c4u thanh cha yé&u tir” dugc dung dé x4c dinh thanh phin hodc phuong
phép bao gém céc chit liéu, cic budc, cdc ddu hiéu, cdc hgp phan hoic cic nguyén t6,

ngoai cdc loai da dugc mo ta cu thé, con bao gbém cic chat liéu, cic budc, cic dau hiéu,
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céc hop phan hodc céc nguyén t6 bd sung khong anh hudng t6i cic dac tinh méi va co
ban ctlia sdng ch& dugc yéu cdu bao ho. Thuat ngit “cdu thanh chl yéu tir” nim trung gian
giita “bao gébm” va “cdu thanh”.

Khi sdng ch€ hoic mot phan cia né dugc xdc dinh bing thuat ngit md “bao gém”,
thi can hiéu ring (trlr khi c6 chi din khéc dugc néu ra cu thé) phdn moé ta nay ciing mo ta
sang ché bang c4ch céc thuat ngit “cau thanh chl y&u 13” hoic “ciu thanh”.

Ngoai ra, trir khi chi ¢6 dan khdc, "hodc” duoc ding dé chi hoic bao ham chu
khong phai hoac loai trir. Vi du, di€u kién “A hodc B” dugc thoad man trong céc trudng
hop sau: A ding (hodc c6 mat) va B sai (hoac khong c6 mat), A sai (hoac khong c6 mit)
va B ding (hoac c6 mat), va cd A va B déu ding (hodc ¢6 mat).

Ngoai ra, cic mao tir khong x4c dinh "mot" ding tride phan tir hodc thanh phan
theo sdng ché ciing ciing khong bi gidi han dé chi mot s6 trudong hop (hay s6 14n xuat
hién) cia phén tir hodc thanh phén ndy. Vi vy, "mot" phai duoc hiéu 12 bao gém mot
hoac it nhat mot, va dang tir sG it cia phan tit hodc thanh phan ciing dung dé chi ca s6
nhiéu trir khi s6 ndy c6 nghia rd rang 14 sd it.

Trong ban mo ta nay, thuat ngit "loai gay hai khong xuong s6ng" bao gédm dong vat
chan khép, dong vat chan bung, giun tron va giun sin gay anh hudng vé mat kinh t€ nhu
cdc loai gay hai. Thuat ngit "dong vat chan khép" bao gém con tring, bét, nhén, bo cap,
rét, dong vat nhiéu chan, rép tron va loai chan rét. Thuat ngit "dong vat chan bung" bao
gom 6c sén, sén va cic loai thudc bod 6c can (Stylommatophora) khdc. Thuat ngit "giun
tron" bao gém cic chi clia nganh Nematoda, nhu giun tron #n thyc vat va cic loai giun
sdn ky sinh trén dong vat. Thuét ngit “giun sdn” bao gom tat ca céc loai giun ky sinh, nhu
giun tron (phylum Nematoda), givn tim (phylum Nematoda, 16p Secernentea), sin
(phylum Platyhelminthes, 16p Tematoda), giun dau gai (phylum Acanthocephala), va sin
day (phylum Platyhelminthes, 16p Cestoda).

Trong ban mo ta nay "phong trir loai gay hai khong xuong s6ng” nghia 1a tic ché
su phét trién clia loai gay hai khong xuong song (bao goém gay tir vong, 1am gidm su tiép
nhén thic an va/hodc phd v3 giao cdu); cic thuit ngit lién quan duogc xac dinh tuong tu.

Thuat ng& "nong nghiép" dugc ding dé chi viéc sdn xudt cay tréng trén canh
dong dung lam luong thuc va sgi va bao gom sy gieo tréng ngo, dau tuong va cic cay ho
dau khéc, lda, ngii c6c (vi du, lda my, yén mach, Ida mach, lda mach den, ngo6 va gao),
céc loai rau 1dy 14 (vi du, rau diép, cai bap, va cc cay tréng bao cdnh khic), cc loai rau
14y qua (vi du, ca chua, hé tiéu, c, cai bap va bau bi), khoai tay, khoai tay ngot, nho,
bong, cic cay an qua (vi du, tdo, qua hot cing va cam quyt), qua nho (tring c4, anh dao)

va cay trong dic san khéc (vi du, cay cai ddu, cay hudng duong, oliu).
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Thuat ngit "phi nong nghiép” dugc ding dé chi cdc cay trong khong phai trén
cdnh dong, nhu cic cay trong trong vudn (vi du, nha kinh, vudn wom hoic cay ding dé
trang tri khong trong ngoai déng), cdc cong trinh thuong mai va nha & thanh phé va cic
khu cong nghiép, 16p dat mat (trong linh vuc thuong mai, san goén, nha &, khu vui choi
gidi trf, v.v.), cc san phdm gd, san phdm bao quan trong nong 1am nghiép va cic tng
dung trong linh vyc y t&€ (ttc 1a nguoi) va thi y (tifc 1 vat nudi canh nhu gia siic, gia cm,
céc dong vat khong thuan hod nhu dong vat hoang dai).

Thuét ngit “stic s6ng cla cay tréng” duge dang dé chi téc do sinh trudng hoic kha
nang tich tu sinh khdéi cla cay tréng. “Lam ting sic s6ng” dugc dung dé chi viec 1am
ting kha nang sinh trudng hoac kha nang tich tu sinh khéi & cay tréng so véi cy trong
doi ching khong dugc xit Iy. Thuat ngit “nang sudt cay trong” dugc dung dé chi gi4 tri
thu lai tir cay trong, ca vé s6 lugng 1an chét lugng, thu dugc sau khi thu hoach cay trong.
“Lam tang nang suit cay tréng” dugc dung dé chi viéc 1am tidng nang sudt cay tréng so
v6i cay trong doi chiing khong duge xir 1y.

Thuat ngit “luong hitu hiéu sinh hoc” duge dung dé chi lugng hoat chét sinh hoc (vi
du, hop chét c6 cong thitc 1) di dé tao ra tdc dung sinh hoc mong muén khi dugc dua 1én
(tic dugc cho tiép xiic v6i) loai gay hai khong xuong song cin kiém sodt hodc moi trudng
xung quanh .né, hodc 1én thyc vat, hat thu dugc tir thuc vat, hoac khu vuc séng cia thuc
vat (vi du, moi trudng sinh trudng) d€ bao vé thuc vat khéi tén hai gay ra bdi loai gay hai
khong xwong s6ng hodc tao ra tic dung mong mudn khéc (vi du, 1am ting sic s6ng ctia
thuc vat).

Céc ing dung phi nong nghiép bao gém bao vé dong vat khoi loai ky sinh khong
xuong song bang cich cho dong vat can dugc bao vé ding Iugng c6 tic dung diét ky sinh
trung hiru hiéu (ttc 1a hita hiéu sinh hoc) cia hgp chat theo sdng ché, thudng trong &
dang ch€ phdm dugc ché hod dé ding cho thd y. Nhu dugc dé cap trong ban mo ta va
phén yéu cau bdo h¢, thuat ngit “diét ky sinh tring” va “c6 tdc dung diét ky sinh triing”
duoc dung dé chi tic dung déng ké doi véi loai ky sinh tring khéng xwong sng dé tao ra
bdo vé clia dong vat khdi loai gay hai nay. Téc dung diét ky sinh tring thuong 13 viéc 1am
giam sy xuat hién hoac hoat dong clia loai ky sinh khong xuong séng dich. T4c dung d6i
v6i loai gay hai bao gobm gy hoai tir, lam chét, 1am cham phét trién, 1am giim sy di dong
hoac lam giam kha nang tén tai trén hoic trong vat chii, 1am gidm #n va tc ché sinh san.
Céc tdc dung nay d6i véi loai gay hai ky sinh khong xuong s6ng cho phép kiém soit (bao
gém ngan ngira, 1am giam hoac han ché) sy nhiém tring hodc nhiém ky sinh ctia dong

vat.
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Trong cic phan mo ta néu trén, thuit ngit “alkyl”, dugc st dung mot minh hoic
trong hop chét nhu “haloalkyl” bao gém alkyl mach thdng hoic mach nhdnh, nhu metyl,
etyl, n-propyl, i-propyl, hoac céc chit dong phan butyl khic nhau.

Thuat ngit “halogen”, dugc sit dung mot minh hoac trong hop chét nhu “haloalkyl”,
bao gbém flo, clo, brom hodc iot. Ngoai ra, khi dugc st dung trong hop chéit nhu
“haloalkyl”, alkyl nay c6 thé dugc th€ mot phan hodc hoan toan bing nguyén tit halogen
c6 thé 1a gi6ng nhau hoic khdc nhau. Vi du vé “haloalkyl” bao gém CF3, CHp(l,
CHCF3 va CClpCF3. Thuat ngit “haloalkoxy” va “haloalkylthio” dugc dinh nghia twong
tu nhu thuat ngit “haloalkyl”. Vi du vé “haloalkoxy” bao gém CF30, CCI3CH,O,
HCFpCHpCHO va CF3CH20. Vi du vé “haloalkylthio” bao gém CCl3S, CF3S,
CCI3CH3S va CICHpCHpCH)S.

“Alkoxy” bao gom, vi du, metoxy, etoxy, n-propoxy, isopropoxy va cac chat dong
phan butoxy khac nhau.

Thuét ngit “alkylthio” bao gém céc géc alkylthio mach thing hoic mach nhdnh nhu
metylthio, etylthio, va cdc chit dong phan propylthio va butylthio khic nhau.

Tdng s6 nguyén tir cacbon trong nhém thé dugc chi ra bing tién t6 “Ci—C;j” trong
d6iva jlacdc s6 tir 1 dén 4. Vi dy, C1—Cy alkyl dugc dung dé chi goc metyl dén butyl.

Khi gbc tuy y dugc thé bing céc phan tir th€ da néu véi s6 phan tit thé duoc dé cap
(vi dy, “lén t6i 3”), thi géc nay c6 thé khong dugc thé hodc duge thé bing s6 phan tir thé
thay d6i Ién t6i s6 cao nhét nhu da dé cap (vi du, “3”), va phén tir thé dugc gén doc lap
dugc chon tir cac phan tir thé da néu.

S6 phén tir thé ty chon c6 thé duge han ché trong mot gidi han dugc biéu hién. Vi
dy, cum tit “tly ¥ dugc thé bing 1én t6i 3 phan tir thé doc 1ap dugc chon tir R2” chi ra
ring 0, 1, 2 hodc 3 phén tit thé ¢ thé c6 mat (néu s6 diém néi hiéu Iuc cho phép). Khi
mot khodng duoc dinh 16 cho s6 phén tir thé vugt qua s6 vi tri ¢6 thé c6 mit cho phan tir
th€ trén nhan, thi gi6i han cao nhat thuc t€ ctia khoang nay dugc ghi nhan 1a s6 vi tri ¢6
thé c6 mit.

Hop chét c¢6 cong thic 1 14 cdc mubi ndi mezo-ion. “Cic mudi noi”, cling da biét
trong Iinh vuc nay nhu “ion ludng tinh”, 1a cdc phan tir trung hoa vé mit dién tich nhung
mang dién tich duong va am trén cic nguyén tir khac nhau trong méi céu triic lién két hod
tri theo thuyét lién két hod tri. Ngoai ra, ciu tao phan tlt cia hop chit ¢6 cong thitc 1 ¢6
thé dugc thé hién bing sdu céu tric lién két hoa tri nhu dugc thé hién dudi day, méi cdu
triic dat dién tich duong va am trén cic nguyén tir khic nhau. Vi su cong hudng nay, hop
chat c6 cong thic 1 ciing dugc mo ta 13 “mezo-ion”. Miac du dé cho don gian, c4u tao

phan tir ctia hop chét c6 cong thitc 1 dugec mo ta dudi dang cdu tric lién két ho4 tri don
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trong ban mo ta va yéu cdu bao ho séng ché, cdu triic lién két hod tri cu thé nay dugc hiéu
1a minh hoa cho toan bg sdu cau tric lién két hod tri lién quan dén su lién két trong phan
tlr ctia hop chat c6 cong thic 1. Do d6, cong thirc 1 trong ban mo ta dé cap dén toan bo
sdu ciu triic lién két hod tri va céu tric khic c6 thé sit dung (vi du, thuyét qu§ dao phan
tr) trir khi c6 quy dinh khac duge dinh rd.
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‘Céc hop chit theo séng ché c6 thé t6n tai dudi dang mot hodc nhiéu chét déng phan
céu hinh riéng do su quay lién két bi gi6i han boi sy can trd khong gian. Vi du, hop ch4t
c6 cong thitc 1 trong d6 R1 12 phenyl da duoc th€ & vi trf ortho biang nhém alkyl ddi hoi
vé mit khong gian (vi du, isopropyl) c6 thé ton tai dudi dang hai chét déng phan hinh hoc
do bi gi6i han sy quay xung quanh lién két Rl-nhan pyrimidin. Séng ché bao gém hén
hop gom cic chét dong phan cfu hinh riéng. Ngoai ra, sdng ché bao gém hop chét da
dugc 1am giau mot chat dong phan c&u hinh riéng so vé6i cac hop chat khéc.

Cac hop chét dugc chon tir cong thic 1 thudng ton tai dudi nhiéu dang, va do d6
cong thitc 1 bao gom cic dang Két tinh va khong két tinh cia cic hop chat c6 cong thitc
1. Céc dang khong két tinh bao gém cdc phuong 4n 1a cdc chét rin nhu sdp va gom ciing
nhu c4c phuong 4n la cic chét 16ng nhu dung dich va khéi néng chay. Cic dang két tinh
bao gém céc phwong 4n ma chi yéu 1a c6 dang tinh thé don va c4c phuong 4n 12 hén hop
cua c4c chat da hinh (tifc 12 c4c dang két tinh khac nhau). Thuét ngit “da hinh” dugc ding
dé chi dang két tinh cu thé cla hgp chat hod hoc c6 thé két tinh & cic dang két tinh khac

nhau, cic dang nay c6 bo tri va/hodc ciu hinh riéng khéac nhau cta phan tir trong mang
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tinh thé. Mac du chat da hinh c6 thé c6 thanh phan hod hoc tuong tu, chiing ciing c6 thé
c6 thanh phan khic do sy c6 mat hodc khong c6 mit ciia nudc hodc phan tlt khc dong
két tinh, c6 thé lién két yéu hodc manh trong mang tinh thé. Chét da hinh c6 thé khéc vé
déc diém hod hoc, 1y hoc va sinh hoc nhu hinh dang tinh thé, ty trong, d6 ciing, mau sic,
do bén hod hoc, diém chay, d6 hit 4m, kha ning tao huyén phi, t6c do hoa tan va do sinh
kha dung. Ngudi c6 hiéu biét trung binh trong Iinh vic ndy s& d4nh gid ding dang da
hinh ctia hop chét c6 cong thitc 1 ¢6 thé boc 16 tdc dung c6 1gi (vi du, thich hop dé diéu
ché& ché phdm hitu ich, c6 tdc dung sinh hoc ci thién) hon so véi dang da hinh khic hoic
hdn hop chitchdt da hinh clia cing hop chét c6 cong thie 1. Viéc diéu ché va tich dang
da hinh cu thé chia hgp chét c6 cong thidc 1 ¢6 thé dat duge bing phuong phip ma ngudi
¢6 hiéu biét trung binh trong linh vuc nay da biét ké ca, vi du, viéc két tinh bing cich sir
dung dung moi va nhiét do duogc lua chon.

Ngudi c6 hi€u biét trung binh trong Iinh vuc k¥ thuat nay s& biét 16 ring do trong
moi trudng va dudi cdc diu kién sinh 1y, cdc mudi cla cic hgp chét héa hoc dat trang
thdi can bang véi cic dang khong mudi tirong tng cia ching, cdc mudi chia sé kha ning
dp dung sinh hoc cla cic dang khong mudi. Do d6, c6 mot khoang rong clia cic mudi
cua céc hop chét c6 cong thitc 1 hitu ich dé phong trir cdc loai gay hai khong xuong séng
cic loai gay hai khong xuong song va cic ky sinh triing d@hg vat (tifc 1a thich hop cho
nganh thd y). Cic mu6i ctia cic hgp chat c6 cong thitc 1 bao gbm cic mudi cong axit voi
céc axit v0 co hodc hitu co nhu céc axit hydrobromic, clohydric, nitric, phosphoric,
sulfuric, axetic, butyric, fumaric, lactic, maleic, malonic, oxalic, propionic, salicylic,
tartaric, 4-toluensulfonic hoac valeric.

Céc phuong 4n theo sdng ch€ nhu dugc mo ta trong phan ban chit k¥ thuat cla sdng
ch& bao gém cic phuong 4n dugc mo ta dudi day. Trong cdc phuong 4n vién din t6i “hop
chét c6 cong thic 1" k€ ca cdc dinh nghia cha céc phdn tir the da dugc dac ta trong phan
ban chat k¥ thuat cla sing ché trir khi dugc dinh nghia thém trong cdc phuong 4n.

Phuwong 4n 1. Hop chét c6 cong thitc 1 trong d6 R1 13 phenyl tuy ¥ duoc the bing Q
va lén t6i 3 phan tir thé doc lap duoc chon tir R2.

Phuong 4n 1a. Hop chat theo phuong 4n 1 trong d6 R1 1a phenyl tuy ¥ dugc the bing
len t6i 3 phan tit thé doc 1ap dugc chon tir R2.

Phuong 4n 2. Hop chét c6 cong thitc 1 trong d6 R1 12 pyridinyl tuy ¥ dugc thé bang
Q va lén t6i 3 phén tit th€ doc 1ap duoc chon tir R2.

Phuong 4n 2a. Hop chét theo phuong 4n 2 trong d6 R1 13 pyridinyl tuy § dugc thé
bing Ién t6i 3 phén tir the doc 1ap duoc chon tir R2.
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Phuong 4n 3. Hop chat c¢6 cong thic 1 hoac theo phuong 4n bit ky trong so cic
phuong 4n 1—2a trong d6 méi R2 doc lap 1a halogen, C{—Cjy alkyl, Cj—C4 haloalkyl,
C1—C4 alkoxy hodac C{—C4 haloalkoxy.

Phuong 4n 3a. Hop chit theo phuong 4n 3 trong d6 méi R2 doc lap 1a halogen, C1—
Cy alkyl, C{—C; haloalkyl, C{—Cj alkoxy hoac C{—C»> haloalkoxy.

Phuong 4n 3b. Hop chat theo phuong 4n 3 trong d6 méi R2 doc lap 1a halogen.

Phuong 4n 3c. Hop chat theo phuong 4n 3 trong d6 méi R2 doc lap 1a C1—Cy alkyl.

Phuong 4n 3d. Hop chét theo phuong 4n 3 trong d6 mdi R2 doc lap 1a C1—C4
haloalkyl.

Phuong 4n 3e. Hop chét theo phuong 4n 3 trong d6 méi R2 doc lap 1a C1—C4
alkoxy.

Phuong 4n 3f. Hop chat theo phuong 4n 3 trong d6 médi R2 doc lap 1a C1—Cy4
haloalkoxy.

Phuong 4n 4. Hop chat c6 cong thitc 1 hodc theo phuong 4n bat ky trong s6 céc
* phuong 4n 1, 2 va 3—3f trong d6 Q 1a phenyl tuy ¥ dugc thé bing 1én t6i 5 phén tit thé

doc lap dugc chon tir nhém bao gom halogen, xyano, C1—C4 alkyl, Cj—C4 haloalkyl,
C1—C4 alkoxy va C{—C4 haloaikoxy.

Phuong 4n 4a. Hop chét cé cong thic 1 hodc theo phwong 4n bat k¥ tfong s@ céac
phuong 4n 1, 2 va 3—3f trong d6 Q 1a pyridinyl tuy ¥ dugc thé bang lén t6i 4 phan tir thé
doc 1ap dugc chon tir nhém bao gom halogen, xyano, C1—Cy alkyl, C;—Cy haloalkyl,
C1—C4 alkoxy va C{—C4 haloalkoxy.

Phuong 4n 4b. Hop chat theo phuong 4n 4 trong d6 Q 1a phenyl tuy § dugc thé bing
lén t6i 3 phan tit th€ doc 1ap dugc chon tir nhém bao gdm xyano va C;—Cy alkyl.

Phuong 4n 5. Hop cht c¢6 cong thitc 1 trong d6 R1 12 phenyl duoc thé béng lén t6i 2
phén tit th€ doc 1ap duge chon tir nhém bao gém halogen, C1—C4 haloalkyl va C;—Cy
haloalkoxy.

Phuong 4n 6. Hop chit c¢6 cong thitc 1 trong d6 R1 13 phenyl dugc the bang halogen,
- C1—C4 haloalkyl hodc C1—C4 haloalkoxy.

Phuong 4n 7. Hop cht c6 cong thic 1 trong d6 R1 1a phenyl dugc thé bing C1—Cy
haloalkyl hodc C;—C4 haloalkoxy.

Cac phuong 4n theo sdng ché, bao gdm cdc phuong 4n 1—7 néu trén ciing nhu cic
phuong 4n bat ky khic dugc néu trong ban mo ta nay, ¢ thé duoc két hop theo cach bat
ky, va viéc mo ta cic cdi bién trong cdc phuong 4n nay khong nhing lién quan dén céc
hop chit c6 cong thifc 1 ma con lién quan dén cdc hgp chat khoi ddu va hop chat trung

gian hitu ich d€ diéu ché cdc hop chat c6 cong thic 1. Ngoai ra, cdc phuong 4n theo sing
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ché, bao gém cac phuong dn 1-7 néu trén ciing nhu cdc phuong 4n bat ky khic duoc néu
trong ban mo6 td nay, va cdc phuong 4n két hop bat ky cla ching, c6 lién quan dén ché
phdm va phuong phédp theo sdng ché.
Viéc két hop céc phuong 4n 1—7 duoc minh hoa bai:
Phuong 4n A. Hgp chat c6 cong thic 1, trong do:
R1 1a phenyl tuy y dugc th€ bang Q va 1én t6i 3 phan tir thé doc 1ap duoc chon tir
RZ; va
Q 1a phenyl hodc pyridinyl, mdi nhém nay tlly ¥ dugc thé bang 1én t6i 3 phan tit thé
doc 1ap dugc chon tir nhém bao gom halogen, xyano, C1—Cy alkyl, C{—Cy
haloalkyl, C;—C4 alkoxy va C{—C4 haloalkoxy.
Phuong 4n B. Hop chat theo phuong 4n A, trong d6:
R1 12 phenyl tuy ¥ dugc thé bing lén t6i 3 phén tir the doc 1ap dugc chon tit nhéim
bao gom halogen, C1—C4 alkyl, C1—C4 haloalkyl, C{—Cj4 alkoxy va C1—
C4 haloalkoxy.
Céc phuong dn cu thé bao gdm céc hop chit c6 cong thitc 1 dugc chon tir nhém bao
gom:
mu6i noi 2-hydroxy-4-oxo-3-phenyl-1-(5-pyrimidinylmetyl)-4H-pyrido[1,2-a]pyrimidin
(tdc 1a hgp chit 1 cia bang muc luc A);
mudi ndi  3-(4-flophenyl)-2-hydroxy-4-oxo-1-(5-pyrimidinylmetyl)-4H-pyrido[1,2-a]-
pyrimidin (tifc 1a hgp chit 2 cia bang muc luc A);
mudi noi 2-hydroxy-4-oxo-1-(5-pyrimidinylmetyl)-3-[3-(triflometyl)phenyl]-4H-
pyrido[1,2-a]pyrimidin (tic 12 hop chat 3 ctia bang muc luc A);
mu6i noi 2-hydroxy-3-(2-metoxyphenyl)-4-oxo-1-(5-pyrimidinylmetyl)-4H-pyrido{1,2-
alpyrimidin (tic 1a hop chét 4 clia bang muc luc A);
mudi ndi 2-hydroxy-3-(3-metoxyphenyl)-4-oxo-1-(5-pyrimidinylmetyl)-4H-pyrido[1,2-
alpyrimidin (tc 1a hgp chét 5 clia bang muc luc A);
mudi ndi 3-(2,4-diflophenyl)-2-hydroxy-4-oxo-1-(5-pyrimidinylmetyl)-4H-pyrido[ 1,2-
a]pyrimidin (tic 12 hop chéat 6 ciia bang muc luc A);
mudi ndi 2-hydroxy-4-oxo-1-(5-pyrimidinylmetyl)-3-[3-(triflometoxy)phenyl]-4H-
pyrido[1,2-a]pyrimidin (titc 12 hop chét 7 cta bang muc luc A);
mudi ndi 3-(2-bromophenyl)-2-hydroxy-4-oxo-1-(5-pyrimidinylmetyl)-4H-pyrido[1,2-
a]pyrimidin (tic 1a hop chét 8 clia bang muc luc A);
mudi ndi 3-(2-flophenyl)-2-hydroxy-4-oxo-1-(5-pyrimidinylmetyl)-4H-pyrido[ 1,2-
alpyrimidin (téc 1a hop chét 9 clia bang muc luc A);
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mubi noi 3-[2-flo-5-(triflometyl)phenyl]-2-hydroxy-4-oxo-1-(5-pyrimidinylmetyl)-4H-
pyrido[1,2-a]pyrimidin (tc 12 hgp chét 10 ciia bang muc luc A);

mudi ndi 2-hydroxy-3-(3-metylphenyl)-4-oxo-1-(5-pyrimidinylmetyl)-4H-pyrido[1,2-
a]pyrimidin (tdc 1a hgp chat 11 ctia bang muc luc A);

mudi ndi 3-[4-flo-3-(triflometyl)phenyl]-2-hydroxy-4-oxo-1-(5-pyrimidinylmetyl)-4H-
pyrido[1,2-a]pyrimidin (tic 1a hop chit 12 cta bang muc luc A);

mudi nodi 3-(4-clo-2-flophenyl)-2-hydroxy-4-oxo-1-(5-pyrimidinylmetyl)-4H-pyrido[1,2-
alpyrimidin (tic 1a hgp chat 13 cta bang muc luc A);

muéi ndi  3-(2-clophenyl)-2-hydroxy-4-oxo-1-(5-pyrimidinylmetyl)-4H-pyrido[1,2-
alpyrimidin (tdc 1a hgp chat 14 clia bang muc luc A);

mudi noi 3-[3-clo-5-(triflometyl)phenyl]-2-hydroxy-4-oxo-1-(5-pyrimidinylmetyl)-4H-
pyrido[1,2-a]pyrimidin (tic 12 hgp chéat 15 clia bang muc luc A);

mudi ndi 3-(3,5-diclophenyl)-2-hydroxy-4-oxo-1-(5-pyrimidinylmetyl)-4H-pyrido[1,2-
a]pyrimidin (tdc 1a hgp chat 16 clia bang muc luc A);

mudi ndi 3-(3,5-diclo-4-flophenyl)-2-hydroxy-4-oxo-1-(5-pyrimidinylmetyl)-4 H-
pyrido[1,2-a]pyrimidin (tc 1a hop chit 17 cta bang muc luc A);

mudi ndi 3-(4'-xyano-5,2'-dimetyl[1,1'-biphenyl]-3-yl)-2-hydroxy-4-oxo-1-(5-pyrimidin-
ylmetyl)-4H-pyrido[1,2-a]pyrimidin (titc 1a hgp chét 18 clia bang muc luc A); va

mubi nodi 3-(3-clophenyl)-2-hydroxy-4-oxo-1-(5-pyrimidinylmetyl)-4H-pyrido[1,2-a]- ‘
pyrimidin (tirc 12 hop chit 19 ctia bang muc luc A).

béng luu ¥ ring hop chat theo sdng ché€ dugc dac trung bdi su chuyén hod thuan
loi va/hoac kiéu t6n du trong dét va c6 hoat tinh phong trir phé clia lozi gay hai khong
xuong song trong nong nghiép va phi nong nghiép.

Pac biét luu ¥ rang cic phuong 4n ciia sing ché vi 1 do phd phong trir lodi gay
hai khong xuong song va § nghia kinh t€&, viéc bao vé cay nong nghiép khoi thuong tén
do loai gay hai khong xuong song gy ra bang cich phong trit lodi gay hai khong xuong
song. Hop chit theo sdng ché dugc quan tdm vi ddc diém hoén chuyén thusn loi cia
ching hodc ndi hdp trong cay ciing bao v¢ 14 hoac cic phan khéc cua cay khong truc tiép
duoc tiép xic v6i hop chat ¢6 cong thite 1 hodc ché phfim chita hop chit nay.

Ciing déng luu ¥ 12 cc phuong 4n theo séng ché gém cac ché phdm chita hop chit
theo bat ky trong s6 cdc phuong 4n néu trén, ciing nhu cic phuong 4n khic bat ky duoc
néu trong ban mo ta, va su két hop bat ky cia ching, va it nhit mot thanh phan b3 sung

- dugc chon tir nhém bao gém chét hoat dong bé mit, chét pha loang dang rin va chét pha
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logng dang 16ng, ché phdm ndy tuy § con bao gém it nhat mot chét hodc hoat chat sinh
hoc bd sung.

Ciing ddng luu ¥ 1 c4c phuong 4n theo sdng ch& gém céc ché phdm dé phong trir
loai gy hai khong xuong song chita hop chat (tdc 13, véi lugng hitu hiéu sinh hoc) theo
bat ky trong s6 cdc phuong dn néu trén, cling nhu cdc phuong 4n khéc bat ky duoc néu
trong bdn mo ta, va su két hop bat ky cia ching, va it nh4t mot thanh phin bd sung dugc
chon tir nhém gém chét hoat dong bé mit, chat pha lodng dang rdn va chét pha loang
dang 16ng, ch€ phdm ndy tuy § con bao gém it nhat it nhat mot hop chat hoic chat c6
hoat tinh sinh hoc b8 sung (tifc 13, v6i lvgng hitu hiéu sinh hoc).

Céc phuong 4n theo sang ch€ ciing bao gém ché€ phidm chita hgp chét theo phuong
4n bét ky trong s6 cdc phuong 4n néu trén & dang ché phdm 1dng tudi cho dit. Cac
phuong 4n theo sdng ché€ ciing bao gém cdc phuong phdp dé phong trit Jodi gay hai khong
xuong song bao gdom budc cho dat ti€p xic véi ché phdm léng & dang ngdm vao dit chia
luong hitu hiéu sinh hoc ctia hop chit theo bat ky trong sé cdc phuong 4n néu trén.

Céc phuong 4n theo sdng ché ciing bao gém ché phdm phun dé phong trir loai gay
hai khong xuong song chita hgp chét (titc 13, véi lugng hitu hiéu sinh hoc) theo bat ky
trong s6 cdc phuong 4n néu trén va tic nhan ddy. C4c phuong 4n theo sing ché con bao
g6m ché phdm méi dé phong trir loai gay hai khong xwong s6ng chita hop chét (tic 13,
- V6i luong hiru hiéu sinh hoc) theo bat ky trong s6 cac phuong 4n néu trén, mot hoic nhiéu
nguyén liéu thic an, tity chon la chat hap dn, va ty chon 12 chét gitt 4m. Cdc phuong 4n
theo sdng ché€ ciing bao gém dung cu dé phong trir loai gay hai khong xuong s6ng bao
g6m ché phdm méi ndy va hop dung phit hgp dé chia ché phdm méi, trong d6 hop dung
héy c6 it nhat mot 16 hong c6 kich c& nhét dinh dé cho phép loai gay hai khong xwong
sOng di qua dé sao cho loai gay hai khong xuong song c6 thé tiép can dugc vé6i ch€ phdm
moi tit vi tri ndm phia ngoai hop dung nay, va trong d6 hop dung nay con phit hop dé dat
trong hodc gan khu vuc hoat dong tiém nang hodc da biét cia loai gay hai khong xwong
song.

Céc phuong é4n theo sdng ché ciing bao gém cac phwong phédp phong trir loai gay
hai khong xuong song bao gom budc cho loai gay hai khong xuong sdng hodc méi trudng
xung quanh ctia n6 v6i lugng hitu hiéu sinh hoc ctia hop chat ¢6 cong thirc 1 (vi du, dudi
dang ché€ phdm dugc néu trong phan mo t4), véi diéu kién 1a cdc phirong phép nay khong
phéi 12 cc phuong phép st dung thudc dé diéu tri cho ngudi hodc dong vat bing céch tri
liéu.

Sdng ch& nay cling dé cap dén cdc phuong phép trong d6 loai gay hai khong

~ xuong s6ng hoac moi trudng xung quanh ctia né dugc cho ti€p xdc véi ché phdm chita
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luong hitu hiéu sinh hoc clia hgp chét c¢6 cong thic 1 va it nhat mot thanh phan bé sung
dugce chon tir nhém gém céc chét hoat dong bé mat, chat pha lodng dang ran va chat pha
loang dang 16ng, ch€ phdm nay tlly § chita thém Iugng hitu hiéu sinh hoc ciia it nhat mot
hop chét hoic tic nhan c6 hoat tinh sinh hoc bd sung, vdi diéu kién 1a cdc phuong phap
nay khong phai 1a cdc phuong phdp st dung thu6c dé diéu tri cho ngudi hoic dong vat
bing céch tri liéu.

Céc phuong 4n theo sing ché ciing bao gébm phuong 4n bat ky trong sd cic phuong
4n néu trén trong do6 loai gay hai khong xuong song 1a dong vat chan d6t. Cac phuong 4n
theo sdng ché cling bao gém cic phuong 4n bat ky trong s6 cdc phuong 4n néu trén trong
d6 dong vat chan dét dugce chon tir nhém bao gém con tring, ve bét, nhén, bo cap, rét,
dong vat nhiéu chan, rép va rét vudn. Cic phuong 4n theo sing ché cling bao gém cic
phuong 4n bat ky trong s6 cic phuong 4n néu trén trong dé dong vat chan dét 1a con
trung. Cac phuong 4n theo sdng ché ciing bao gébm cic phuong dn bat ky trong s6 cédc
phuong 4n néu trén trong d6 coén trung thudc b Hemiptera. Cac phuwong 4n theo sidng ché
ciing bao gém céac phuong 4n bat k¥ trong s§ cdc phuong 4n néu trén trong d6 con tring
12 ve sdu nhdy. Cic phuong 4n theo séng ché ciing bao gém cédc phuong 4n bat ky trong
s6 cac phuong 4n néu trén trong d6 con tring 12 ve sdu nhay thudc ho Delphacidae. Cic
phuong an theo sing ché ciing bao gébm cac phuong 4n bat ky trong s cac phuong 4n néu
trén trong d6 con trung 1a rdy xanh dudi den. Cdc phuong 4n theo séng ché cling bao gom
cic phuong 4n bét ky trong s§ cdc phuong dn néu trén trong d6 con tring 1a rdy xanh
duoi den thudc ho Cicadellidae.

Cic phuong 4an theo sidng ch€ ciing bao gébm céc phuong 4n bat ky trong s6 cic
phuong 4n néu trén trong d6 loai gay hai khong xuong song 12 dong vét chan bung. Cic
phuong 4n theo sing ch€ ciing bao gébm cac phuong 4n bat ky trong s6 cdc phuong 4n néu
trén trong d6 dong vat chan bung dugc chon tir nhém bao gdm sén, 6¢ sén va nhém Mit
cudng (Stylommatophora) khéc.

Cac phuong 4n theo sdng ch€ ciing bao gém cdc phuong 4n bat ky trong s6 céc
phuong 4n néu trén trong d6 loai gay hai khong xuong song la giun tron. Cic phuong 4n
theo sdng ché cling bao gébm cic phuong 4n bit ky trong s6 cic phuong 4n néu trén trong
dé6 giun tron dugc chon tit giun tron an thuc vat.

Cac phuong 4n theo sang ch€ ciing bao gdm cac phuong 4n bat ky trong s6 céc
phuong 4n néu trén trong d6 loai gay hai khong xwong song 1a giun sén. Cdc phwong 4n
theo sdng ché ciing bao gém cdc phuong 4n bét ky trong s6 cdc phuwong 4n néu trén trong
d6 giun sdn duge chon tir nhém bao gébm giun tron, giun tim, sén, giun ddu gai va sdn

day.
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Cac phuong 4n theo sdng ché ciing bao gém c4c phuong 4n lién quan dén phuong
phdp lam tang sitc s6ng cuia cay trong dugc boc 10 trong phan ban chat k¥ thuat cha séng
ché trong d6 hop chét c6 cong thitc 1 (vi du, duéi dang ch€ phdm dugc néu trong phin
mo ta) dugc chon tir hop chat bat ky mot trong s6 c4c phuong 4n 1—4b, A va B, va cic
hop chét boc 10 cu thé trong phdn mo ta ny.

Mot hoac nhiéu phuong phap va bién déi duéi day nhu duoc mo ta trén céc so dd
1—13 c6 thé dugc st dung dé diéu ché cdc hop chét c6 cong thic 1. Pinh nghia vé R1
trong cdc hop chét cé cic cong thitc 1—13 dudi day nhu duge x4c dinh trén day trong
phén ban chét ky thuat cla sdng ché trir khi c6 chi dén khéc. Nhiét do moi trudng hoic
nhiét d6 trong phong dugc xac dinh trong khoang 20—25°C.

Céc cdc hop chét c6 cong thiic 1 ¢6 thé duge diéu ché bang cach ngung tu hop chat
c6 cong thitc 2 véi cdc axit malonic tuy ¥ dugc thé ¢6 cong thirc 3a vé6i su ¢ mit clia tc
nhan ngung tu nhu duge thé hién trong so dd 1. C4c tic nhan ngung tu c6 thé 1a cic
carbodiimit nhu dixyclohexyl carbodiimit (xem, vi du, Koch, A. et al. Tetrahedron 2004,
60, 10011—106018) hodc cic chét khdc da biét trong linh vuc nay dé tao ra céc lién két
amit c6 ho#c khong c6 céc tdc nhan hoat hdéa nhu N-hydroxybenzotriazol nhu duoc mo ta
trong Science of Synthesis 2005, 21, 17—25 va Tetrahedron 2005, 61, 10827—10852.
Phan ng nay thudong dugc thuc hién trong dung moi hitu co tro, nhu diclometan hoac

1,2-dicloetan, & nhiét do nam trong khoang tir 0°C dén 80°C trong thoi gian tir 10 phit

dén vai ngay.
Sodé 1
0]
1
X 1 R
N R ‘
| tidc nhan ngung tu Z7 N l
= HO OH SN
NH + - Nt o
0] (@)
I\(/\\‘N
|k ) 3a I )
2 N 1 Z

Céc hop chiét c6 cong thitc 1a ciing c6 thé dugc diéu ché bing cich ngung tu hop
chét c6 cong thiic 2 véi este clia axit malonic ¢6 cong thitc 3b trong d6 R 1a nhém C1-Cs
alkyl nhu dugc thé hién trong so d6 2. C4c phan tng nay c6 thé duoc tién hanh nguyén
nhu vay hoac v6i su c6 mat clia cic dung moi tro nhu duge mo ta trong 4n phdm: Bulletin
of the Chemical Society of Japan 1999, 72(3), 503-509. Cic dung moi tro bao gém,
nhung khong chi gidi han &, céc hydrocacbon c6 diém s6i cao nhur mesitylen, tetralin

hodc xymen, hodc céc ete c6 diém soi cao nhu diphenyl ete. Nhiét 46 thudng nim trong
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khodng tir 50°C dén 250°C. Luu ¥ 1a cdc nhiét d6 ndm trong khodng tir 150°C dén 200°C,
chiing thudng cho phép thdi gian phan tng nhanh chéng va tao hiéu sust cao. Cic phan
ting nay ciing c6 thé dugc ti€n hanh trong cdc thiét bi phan tng vi séng trong ciing

khoang nhiét d9. Thoi gian phan tng thudng nim trong khoang tir 5 phiit dén vai gio.

So do6 2
O
1
RO OR
= NH N \[H\n/ . A \N + -
o o
l NN . XN
‘7] 3b (R 12 C,-C; alkyl) I )
2 N 1 N

Cic hop chit c6 cong thic 3a c6 thé duge diéu ché bing nhiéu phuong phap da bigt
trong linh virc nay, vi du bang cich thliy phan bazo chia cdc hgp chit c¢6 cong thitc 3b.

Céc hop chat c6 cong thirc 3b ¢ thé duge diéu ché bang cich aryl héa cic este
malonat (stir dung céc hgp chét ¢6 cong thic RI1x1 trong 46 X1l 1ac, Br hoac I, vi du vé
cdc hop chét ndy c6 thé tim thdy trong c4c bang I-24a, I-24-b va I-24c) dugc xiic tac boi
paladi (J. Org. Chem 2002, 67, 541-555) hoac dong (Org. Lett. 2002, 4, 269—272 va
Org. Lert. 2005, 7, 4693—4695). Theo cach khéc, cdc hgp chat c6 cong thitc 3b ¢é thé
dugc diéu ché bing phuong phap dugc thé hién trong so d6 2a (xem, vi du, J. Med. Chem
1982, 25(6), 745—747).

So d6 2a
1

. R R
RO (RORCO bazo RO /l~ OR
| n or - \[T \“/

I (COzR), 5 8
4 (R 1a C,-C; alkyl, phenyl _ 3 (R 1a C;-C; alkyl, phenyl
hoe]c 2,4,6-triclophenyl) hodc 2,4,6-triclophenyl)

Céc este c6 cong thic 4 c6 thé dugc diéu ché tir céc axit trong tng bing cic
phuong phép da biét trong linh vuc k¥ thuat nay. Cac axit c6 cong thic 4 trong 46 R 1a H
(cdc vi du dugc dua ra trong bang I-1) dugc di€u ché d& dang bang phwong phip da biét
trong linh vuc nay, va nhiéu axit c¢6 bén sin trén thi trudng.

Céc hop chat c6 cong thic 3b ciing c6 thé duge diéu ché bing phuong phép duoc
thé hién trong so d6 2b. Phén tng nitril c6 cong thitc 3g véi dialkyl cacbonat tao ra céc
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este nitril c6 cong thifc 3h, va sau d6 thily phan axit v6i su ¢6 mat cha rugu dé tao ra céc
hop chit cé cong thic 3b (xem, vi du, Helvetica Chimica Acta 1991, 74(2), 309—314).
Céc nitril ¢6 cong thic 3g dugc diéu ch€ dé dang bang phuong phdp di biét trong Iinh

vuc ndy, va nhiéu nitril ¢6 bén sin trén thi trudng.

So dd 2b
Rl
(RO),CO RO . axit
RL CN 3b
\/ ey CN y
RONa ROH
3g O
3h

R 1a C,-Calkyl
Céc hop chét c6 cong thic la cling c¢6 thé duge didu ché bang cich cho cdc hop
chét ¢ cong thic 2 phin ing vdi cc este di hoat hda cé conyg thiic 3¢ wong d6 LvO la
nhém 1di chuyén di hoat héa nhu dugc thé hién trong so dé 3. Céc vi du vé Lv dugc uu

tién dé dé téng hop hodc dé phan iing gém phenyl, 4-nitrophenyl hodc phenyl di duogc thé

w bang halogen (vi du, 2,4,6-triclorophenyl, pentaclorophenyl hozc pentaflorophenyl) nhu

. dugc mo td trong dn phdm: Archiv der Pharmazie (Weinheim, Germany) 1991, 324,
. 863-866. CAc este da hoat héa khic 14 da biét rd trong {ink vire k¥ thuat nay va bao gom,
*» nhung khong chi gi6i han &, cdc N-hydroxysucxinimit este, vi cdu, xem &n phim: J. Am.
-= Chem. Soc. 2002, 124, 6872-6878). Nhiét do thudng ndm trong khoang tir 50°C dé&n 200°
" C. Déng luu y 12 nhiét do ndm trong khoang tit 50°C dén 156°C, chiing thu’bﬁg cho phép

_thoi gian phan Ung nhanh chéng va tao hiéu suét cao. C4c phan ¥ng ndy ¢é thé duoc tién

‘hanh cung vé6i hodc khong cung véi dung moi, nhu toluen, va trong cdc thiét bi phan tng

vi séng trong cing khoang nhiét do. Thoi gian phén ting thudng nim trong khoang tir 5

phiit dén 2 gio.
So dé 3
0
1
X R
N Rl ' /f\N.
_ dung méi J\ I
NH + Lvo OLv _ N \.N+ o~
X o) 0
| j 3¢ I \j
=
2 N 1 N

Céc hop chit c6 cong thic 3¢ ¢6 thé duge diéu ché, vi du, tir cic hop chét cé cong
thntc 3a (vi du, xem 4n phdm: J. Het. Chem. 1980, 17, 337).
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Céc hop chit c6 cong thic 1 cling c6 thé dugc diéu ché bing cich ngung tu cc hop
chét c6 cong thitc 2 v6i cdc hop chét cé cong thic 3d hodc 3e, hodc bing céch ngung tu
céc hop chit c6 cong thitc 2 v6i hén hgp gém cac hgp chat c6 cong thitc 3d va 3e nhu
dugc thé hién trong so d6 4. C4c phén tng nay thudng dugc thuc hién trong dung mai tro,
nhu diclorometan, va tity ¥ v6i su ¢ mat clia hai hoic nhiéu duong lugng chit nhan axit
vi du, xem &n phdm: Zeitschrift fur Naturforschung, Teil B: Anorganische Chemie,
Organische Chemie 1982, 37B(2), 222-233). Céc chét nhan axit tiéu biéu bao gom,
nhung khong chi gidi han §, trietylamin, N,N-diisopropyletylamin, pyridin va c4c pyridin

da dugc thé, va cic hydroxit, cacbonat va bicacbonat kim loai.

So dé 4
Rl
Cl\”/L al 0
N hi o
| N O O Z N |
/
NH + 3d — N _
N Yo
va/hoiac
XN a/ho3 R! N
W o ()
2 N \[ N . N/
0
0
3e

Céc hop chat c6 cong thic 1a c6 thé duge diéu ché bing céch ngung tu hop chit c6
cong thic 2 véi cacbon suboxit (3f) (vi du, xem &n phdm J. Org. Chem. 1972, 37(9),
1422—1425) nhu duge thé hién trong so d6 5. C4c phan tng thuong dugc thyc hién trong

dung moi tro nhu ete va c6 thé bao gém viéc sit dung chat xiic tdc nhu AlCl3.

Sodb 5
0
B 7N
Z\u + 0=C=C=C=0 > NN N
XN i XN

Céc hop chét c6 cong thitc 1 c6 thé dugc diéu ché tir cdc hop chét ¢ cong thitc 1b

va cdc hop chét c6 cong thitc 5 trong d6 M c6 R1 tao ra axit boronic, este clia axit

-18-



21671

boronic hoac muéi trifloborat, hodc M 1a trialkylstannyl hodc k&m, nhu dugc thé hién

trong so d6 6.

Sodé 6
0
0 R!
nguén cdp Pd(0) Z N
Cl,Brorl |
z N 1 hoac A ™
I + M-R > N+ O_
X \N+ o 5 nguén cip Pd(I)
va (c4c) phéi ti | NN
) J
N .
) 1
1b N

Theo cich twong tu, cic hop chét c¢6 cong thitc 1 trong d6 R1 ¢6 hai hé nhan hodc

nhan thom dugc lién két tryc ti€p (vi du, nhan phenyl dugc lién két vao nhan phenyl thit

+ hai, nhan phenyl dugc lién két vao nhan pyridinyl, hodc nhan pyridinyl dugc lién két vao

~-nhan pyridinyl thit hai) c6 thé dugc diéu ché bang cach lién hop dugce xic téc bing paladi
hai hé nhan hodc nhan thom da dugc the thich hgp. Cic phan tng lién hgp duoc xiic tic
* bai paladi nay giita clorua, bromua hodc iodua thom va axit hodc este boronic thom, hoic
- chét phan tng thiéc hoaé k&m thom, 14 da biét 16 va da dugc mo ta rong rai trong linh virc

- k¥ thuat nay. Vi dy, xem So d6 6a, trong d6 hop chét c6 cong thitc 13a hodc 13b duogc
- ngau hop v6i nhan phenyl da dugc thé thich hgp dé tao ra hgp chat biphenyl cé cong thic
~ 13¢. M 1a nhu dugc dinh nghia & trén cho So d6 6.
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So d6 6a

nguén cdp Pd(0)

1 X hoac
M= =
F ngudn cap Pd(II)

va (cdc) phai tir

ngudn cip Pd(0)
hoac
N .
halogen | >
A ngudn cap Pd(IT)

va (c4c) phéi tit

R*1a CO,R, vaR" 12 CO,R, CN hoic H; hoic

R*1aCN,vaR’1a H; va
R 1a C;-C; alkyl;

I X | X
A L
R? RP
13¢c

Céc phan tng lién hgp nay thudng dugc thuc hién vdi su c6 mit clia chét xic tic

paladi va bazo tity § dudi moi trudng tro. Cc chat xdc tac paladi dugc sir dung cho céc

- phan tng lién hop nay thudng chita paladi & trang thdi oxy héa thong thudng bing 0 (tic

12 Pd(0)) hoac bing 2 (titc 12 PA(II)). Khodng rong ctia cdc hop chit chita paladi nhu vay

va cdc phifc chiét 1a hitu ich 1am cdc chat xidc tdc cho céc phan ting nay. C4c vi du v& cic

hop chat chita paladi va céc phitc chét hitu ich trong cdc phuong phép niy bao gom

PdCl(PPh3); (bis(triphenylphosphin)paladi (IT) diclorua), Pd(PPh3)4

(tetrakis(triphenylphosphin)paladi(0)), Pd(C5H702)> (paladi(Il) axetylaxetonat),
Pdp(dba)3 (tris(dibenzylidenaxeton)dipaladi(0)), va [1,1'-bis(diphenylphosphino)-
feroxen]dicloropaladi(Il). C4c phuong phép lién hop nay néi chung dugc thyc hién trong

pha 16ng, va do d6 chit xiic tac paladi wu tién 1a c6 tinh hda tan t6t trong pha 16ng. Cac

dung méi hitu ich bao gém, vi du, nudc, cic ete nhu 1,2-dimetoxyetan, cic amit nhu

N,N-dimetylaxetamit, va cic hydrocacbon thom khong duge halogen héa nhu toluen.

Céc phuong phép lién hop c6 thé dugc thuc hién trong mot khoang nhiét do rong,

nam trong khodng tir 25°C dén 200°C. Déng luu ¥ 12 nhiét d6 nim trong khoang tir 60°C

dén 150°C, thudng cho phép thoi gian phan @ing nhanh chéng va tao hiéu sudt cao. Cic

quy trinh va phwong phdp chung dé lién hop Stille, Negishi va Suzuki véi c4c aryl iodua,

bromua hoac clorua va aryl tin, aryl k&m hoéc axit aryl boronic mot cich twong tng 13 da

dugc biét 16 trong cic tai liéu chuyén nganh; vi du, xem an phdm: E. Negishi, Handbook
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of Organopalladium Chemistry for Organic Synthesis, Wiley-Interscience, 2002, New
York, New York.

Cic hop chit c6 cong thitc 1d c6 thé dugc diéu ché tir c4c hop chét c6 cong thirc 1a
(tic 13, cong thic 1 trong d6 R1 1a H) va cdc hop cht c6 cong thic 6 trong d6 X! 1a Cl,
Br hoac I (t6t hon 1a Br hodc I) nhu duoc thé hién trong so d6 7.

So dé 7
o 0
;///\\ > RI
s nguén Cu hoic Pd [ N |
Iy
- | voRX g \\\/I\NJr o
. N o 6 va phoi tlr k
Ny | |/ SN
» y
N 1 N
1a

Céc phin ting nay thuong dugc thuc hién véi sy c6 mit clia chit xdc tdc dong
-~ hodc paladi, t6t hon 1a trong méi trudng tro. Cic chat xic tic déng duge sit dung cho
phuong phap nay thudng chita dong & dang kim loai (vi dy, duéi dang bot) hodc dong &
trang théi oxy héa binh thudng bing 1 (titc 1a Cu(l)). Cac vi du v& cc hgp chét chita dong
hira ich 1am cic chét xic tdc trong phuong phdp theo So d6 7 bao gém Cu, Cul, CuBr,
CuCl. Céc vi du vé céc hop chét chita paladi hitu ich 1am cdc chét xic téc trong phuong
phép theo So d6 7 bao gém Pd(OAc);. Céc dung moi hitu ich cho phwong phép theo So
doé 7 bao gom, vi du, cic ete nhu 1,4-dioxan, cdc amit nhu N,N-dimetylaxetamit va
dimetyl sulfoxit.

Phuong phdp theo So'd6 7 c6 thé duge thyc hién trong mot khodng nhiét do rong tir
25°C dén 200°C. Luu y 1a nhiét d6 ndm trong khoédng tir 40°C dén 150°C. Phuong phap
theo So d6 7 c6 thé dugc thyuc hién véi sy c6 mat clia mot phéi tir. Khoang rong cia cic
hop chét lién két dong hitu ich 1am c4c phéi tir cho phwong phép nay. Cic vi du vé cic
phdi tir hitu ich bao gom, nhung khong chi giéi han &, 1,10-phenantrolin, N,N-
dimetyletylendiamin, L-prolin va axit 2-picolinic. Cic quy trinh va phuong phdp chung
cho cdc phan tng lién hop kiéu Ullmann c6 xtc tdc dong 1a da dugc biét 16 trong cic tai
liéu chuyén nganh; vi du, xem trong 4n phdm: Xie, Ma, et al. Org. Lett. 2005, 7, 4693-
4695.

Cic hop chit c6 cong thirc 1b c¢6 thé duge diéu ché tir cdc hop chat c6 cong thic 1a
béng cach st dung qué trinh halogen hod, vi du, brom 16ng hodc N-halosucxinimit c6

cong thic 10 nhu dugc thé hién trong so dé 11. Thong thudng, phan ing dwoc thuc hién
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trong dung moi tro, phd bi€n hon 1a dung moi dugc halogen héa nhu metylen clorua hoic
1,2-dicloetan. Phan tng thudng dugc thuc hién & nhiét do ndm trong khoang tir 0°C dén
80°C, phd bién hon 12 & nhiét do méi trudng.

Sodo 11

Cl, Br hoicI
A + N—¢ClI, Br hoacI —— Q
X, A+
l / | SN
N 10 )
1a

Cic hgp chét c6 cong thic 1 cling ¢6 thé duge diéu ché bing cich alkyl héa cic
hop chét c6 cong thitc 11 bing cach sir dung chét alkyl hod da dugc thé va bazo thich hop
nhu kali cacbonat nhu dugc thé hién trong so d6 12 (vi du, xem &n phdm Kappe, T. et al.
Monatschefte fur Chemie 1971, 102, 412-424 va Urban, M. G.; Amold,W. Helvetica
Chimica Acta 1970, 53, 905-922). C4c chat alkyl hoa bao gém, nhung khong chi gidi han
'3, alkyl clorua, bromua, iodua va cic este sulfonat. Nhiéu bazo va dung moéi khic nhau

- ¢6 thé dugc sit dung trong phuong phap nhu dugc thé hién trong so d6 12, va cic bazo va
dung moi nay 1a da biét trong linh vuc nay.

So dé 12
0]
Rl
Z N | bazo
> 1
AN N OH tdc nhan alkyl héa
11

Céc hop chit c6 cong thic 11 c6 thé duge diéu ché tir 2-aminopyridin bang phuong
phép twong tu nhu cdc phuong phap dugc thé hién trong so dé tir 1 dén 5.

Nhu dugc thé hién trén cdc so d6 1—5, hgp chét c6 cong thic 2 1a hop chét trung
gian quan trong hitu ich d€ diéu ch€ cdc hgp cht c6 cong thitc 1. Hop chat ¢6 cong thiic
2 1a mot phuong 4n theo sédng ché. Phuong 4n khic theo sdng ch€ 1a sit dung hop chat ¢
cong thitc 2 dé diéu ché cdc hop chit c6 cong thic 1.

Ngudi c6 hiéu biét trung binh trong linh vuc nay s& hiéu ring hgp chat c6 cong thiic
2 ciling c6 thé dugc sir dung du6i dang mu6i cong axit ctia né (vi du, mudi clohydric hozic

mudi clia axit axetic) trong phuong phap lién hop nhu dugc thé hién trén cic so d6 1—5.

-22-



21671

Phuong phép hitu ich cu thé dé diéu ché hop chat c6 cong thiic 2 duoc thé hién trén
so d6 13. Trong phuong phdp trén so dé 13, 2-aminopyridin (2a) dugc bio vé bing cic
nhém bao v¢ thich hgp nhw, nhung khong chi gi6i han &, fers-butoxycacbonyl, axetyl
hozc formyl @€ tao ra san phdm trung gian c6 cong thitc 2b trong d6 PG 1a nhém béo ve.
Sau d6, hgp chat c6 cong thitc 2b dugc alkyl hod bang hgp chét c6 cong thitc 12 (trong dé
X 1a nhém doi chuyén nhu halogen) dé tao ra hop chat trung gian c6 cong thic 2c. Nhém
bo vé dugc loai bd dé tao ra hgp chét c6 cong thic 2. C4c diéu kién dé tao ra va loai bd
nhém bao vé trén nhém chitc amin 12 da biét trong tai liéu: (xem, vi du, Greene, T. W.;
Wuts, P. G. M. Protective Groups in Organic Sysnthesis, 2nd ed.; Wiley: New York,
1991).

So d6 13
gin nhém bio vé (PG) bazo
| XN o | NN 3=
_ = PG
NH, N x/\(\N
| H )
—
2a 2b N
12
S\ SN
I PG loai nhém bao vé I =
PN . NH
) )
P J
. N N
2c 2

Phuong phéap khac dé diéu ché hop chat ¢ cong thitc 2 1a amin héa khir hop chat
cacbonyl thich hop. Phuong phép nay dugc thé hién & céc budc A va B trong vi du téng
hop 1.

Phuong phap khac nita dé diéu ché hop chét c6 cong thic 2 12 phan ing clia amin
thich hgp v6i hop chét da duoc thé bang halogen tuong tu véi hgp chét c¢6 cong thitc 2a
(tc 1a cong thifc 2a trong d6 nhém amin duge thay bang halogen) véi su c6 mit clia chat
xtuic tdc déng hoic paladi.

Céc hop chét c6 cong thic i ¢6 cdc phan tir th€ R1 khéc so véi céc phan tir the dugc
lvu ¥ trén cdc so do tir 1 dén 13 c6 thé dugc diéu ché bang cic phuo‘ng phép thong thudng
da biét trong linh vuc téng hop ho4 hitu co, bao gdm phuong phép twong tur nhur phuong
phép dugc mo ta trén cac so do tir 1 dén 13.
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Vi du vé cdc san phdm trung gian hitu ich dé diéu ché& cic hop chit theo sang ché
duoc thé hién trong cdc bang tir I-1 dén 1-43. Céc tir viét tit duéi day duoc sir dung trong
céc bang nhu sau: Me 1a metyl, Etla etyl, Pr 1a propyl, Ph 12 phenyl, C(O)O(2,4,6-
triclophenyl) 1a

?;‘ST(O

Cl

Cl ,
C(0)O(4-nitrophenyl) 1a
:?3r/0
L
NO, | va
C(O)(3-metyl-2-pyridinylamino) 1a

~&

i8e

RX 1a C(O)OH; RY 1a H; Rb, R¢, RdvaRe 1a H

R2 R2 R2 R2

H O-n-Pr 4-clophenyl 2-flo-4-xyanophenyl
F O-i-Pr 4-(CF3)phenyl 2-flo-4-clophenyl

cl OCF3 4-xyanophenyl 2-metyl-4-clophenyl
Br OCHF, 4-bromophenyl 2-flo-4-(CF3)phenyl
I OCH,CF3 6-clo-3-pyridinyl 2,4-bis(CF3)phenyl
Xyano SCF3 6-flo-3-pyridinyl 2-flo-4-bromophenyl
Me SCF3 6-(CF3)-3-pyridinyl 2-clo-4-flophenyl

Et SCHF, 4,6-diclo-3-pyridinyl 2-(CF3)-4-flophenyl
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OMe
OEt

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl
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2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl

RX1a C(O)OH; RY 1a H; R3, RC, RdvaRe 1A H

RD
H
F
1

Br

I
Xyano
Me
Et

Pr
i-Pr
+-Ba
CFa
CHyF
CHF,
OMe
OFEt

RO

0-n-Pr

O-i-Pr

OCF;3
OCHF,
OCH,CF3
SCF3

SCF3

SCHF,

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl

RD

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyi
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl

2 4-diclophenyl
2,4-diflophenyl

RX1a C(O)OH; RY 1aH; R2, Rb, Rdva Re 1a H

RC
H

F

Cl

Br

I
Xyano
Me
Et

R¢
O-n-Pr
O-i-Pr
OCF3
OCHF,
OCH,CF3
5CF3
SCF3
SCHF9

R¢

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
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2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

RD
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl
2-flo-4-(CF3)phenyi
2,4-bis(CF3)phenyl
2-flo-4-bremophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(Ct3)phenyl
2--(CF3)-44¥clophenyl
2,5-diftophenyl
2-flo-5-(CF3)pheny!
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyi-
2-clo-5-(CF3)phenyl

R®
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl



RX1a C(O)OH; RY 1aH; R21a F; RC, RdvaRe 12 H

RD

H

F

Ccl

Br

I
Xyano
Me
Et

RX 12 C(O)OH; RY 1aH; R21aF; Rb,RdvaRe A H

RC

H

F

c

Br

I
Xyano
Me
Et

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl

RD

O-n-Pr

O-i-Pr

OCF3

OCHF,»
OCH,CF3
SCF3

SCF3

SCHF

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl

RC

O-n-Pr
O-i-Pr
OCF;
OCHF,
OCH,CF3
SCF3
SCF3
SCHF,

21671

2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl

2-bromo-5-clo-4-pyridinyl

3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl

RO

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl

2-bromo-5-clo-4-pyridinyl

3-bromo;5-ﬂ0pheny1
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl

2 ,4-diflophenyl

R¢

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl

-26-

2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

RO
2-flo-4-xyancphenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl -
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

RC
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl



OMe
OEt

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl

21671

2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl

RX]a C(O)OH; RY laH; R21a F; Rb,RC vaRe 1a H

R4
H

F

Cl

Br

I
Xyano
Me
Et

Pr
i-Pr
t-Bu
CF3
CHyF
CHF,
OMe
OEt

Rd

O-n-Pr

O-i-Pr

OCF3

OCHF,
OCH,CF3
SCF3

SCF3

SCHF,

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl

Rd

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-3-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl

RX 12 C(O)OH; RY 1a H; R21a F; Rb, R vaRd 1a H

R®

H

F

Cl

Br

|
Xyano
Me
Et

R®

O-n-Pr
O-i-Pr
OCF3
OCHF,
OCH,CF3
SCF3
SCF3
SCHF,

R®

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl

-27-

2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

RY
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

R®
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl



phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl

21671

2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl

RX1a C(O)OH; RY 1aH; R21a CI; RS, RAdvaRe 1a H

RD
H
F

Fai
A==

Br

I
Xyano
Me

. Bt

- -Pr

© t+-Bu

CF3
CHpF

OMe
OFEt

RD

O-n-Pr

0O-i-Pr

GCFy

OCHF,y
OCH,CF3
SCF3

SCF3

SCHF,

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl

RD

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-tlo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl

RX1aC(O)OH; RY1aH; R21aCI; Rb,RAdvaReE1a H

R€
H
F
Cl-
Br
I

Xyano

Me
Et

RC
O-n-Pr
O-i-Pr
OCF3
OCHF,
OCH,CF3
SCF3
SCF3
SCHF,

R

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl

-28-

2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

RD
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl
2-flo-4-(CF3)phenyl
2,4-bis(CF3)pheny}
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clopheny]l
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

R¢
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl



OMe
OEt

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl

21671

2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridiny!
3-bromo-5 -flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl

RX1a C(O)OH; RY 1a H; R21a CI; Rb, RC vaRe 1a H

R4
H

1
Cl
Br
[
Xyano
Me
Et
Pr
i-Pr
+-Bu

CHyF
CHF,
OMe
OEt

R4

O-n-Pr

O-i-Pr

OCF3

OCHF,
CCH,CF3
SCF5

SCF3

SCHF,
phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl

Rd

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridiny!
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl

RX 12 C(O)OH; RY 1a H; R21a CL; RP, R€vaRd 1a H

R®
H
F
Cl

- Br
I
Xyano
Me
Et

R®

O-n-Pr
O-i-Pr
OCF3
OCHF,
OCH,CF3
SCF3
SCF3
SCHF,

R®

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl

-29-

2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

R4
2-flo-4-xyanopheanyl
2-flo-4-clephenyl
2-metyl-4-clophenyl
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromaophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)pheny]
2-clo-4-(CF3)phenyl
2-(CF3)-4-ciophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

R®
2-flo-4-xyanopheny!
2-flo-4-clophenyl
2-metyl-4-clophenyl
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl



RX 1a C(O)OH; RY 1a H; R21a OMe; RS, RAvaRe A H

RD

H

F

Cl

Br

I
Xyano
Me
Et

Pr
i-Pr
t-Bu
CF3
CH,F
CHF,
OMe
OEt

RX ]a C(O)OH; RY 1a H; R21a OMe; Rb, Rdva R€ 1a H

RC

H

F

Cl

Br

I
Xyano
Me
Et

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl

RD

O-n-Pr

O-i-Pr

OCF3

OCHF,
OCH,CF3
SCF3

SCF3

SCHF,

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl

RC

O-n-Pr
O-i-Pr
OCF3
OCHF,
OCH,CF3
SCF3
SCF3
SCHF,

21671

2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl

RD

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl

R®

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromopheny!
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl

-30-

2-metyl-4-(CF3)phenyl

| 2-clo-4-(CF3)phenyl

2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(0OCF3)phenyl
2-clo-5-(CF3)phenyl

RD
2-flo-4-xyanophenyi
2-flo-4-clophenyl
2-metyl-4-clophenyl
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

RC
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl



RX 1a C(O)OH; RY 1a H; R21a OMe; Rb, RCvaRe 12 H

Rd
H
F
Cl
Br
I
Xyano
Me
Et

- Pr

- RX1a C(O)OH; RY 12 H; R21a OMe; Rb, Rc vaRd 1a H

R®

H

F

Cl

Br

I
Xyano
Me
Et

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl

R4

O-n-Pr
O-i-Pr
OCF3
OCHF,
OCH,CF5
SCF3

SCF3
SCHF,
phenyl
2-flophenyl
3-clophenyl

3-(CF3)phenyl

3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl

R®

O-n-Pr
O-i-Pr
OCF3
OCHF,
OCH,CF3
SCF3
SCF3
SCHF,

21671

2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl

R4

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridiny!l
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflephenyl

R®

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl

-31-

2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

Rd
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(0CF3)phenyl
2-clo-5-(CF3)phenyl

R®
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl



phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(0OCF3)phenyl
4-flophenyl

21671

2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl

RX 1a C(O)OH; RY 1a H; R21a Me; RS, RdvaRe 1a H

RP
F
(@]

“: t-Bu

RD

O-n-Pr

Q-i-Pr

OCF5

OCHF,
OCH,CF3
SCF3

SCF3

SCHF,

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyi
3-flophenyl
3-xyanophenyl
3-(GCF3)phenyl
4-flophenyl

RD

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridiny!
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5:-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl

~RX1a C(O)OH; RY 1a H; R21a Me; RP, RdvaR€ 13 H

R¢

H

F

Cl

Br

I
Xyano
Me
Et

RC
O-n-Pr
O-i-Pr
OCF3

OCHF,

OCH,CF3
SCF3
SCF3
SCHF,

R€

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl

-32-

2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

RD
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

RC
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl



phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl

21671

2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl

RX [a C(O)OH; RY 1a H; R21a Me; RP, RCvaRe 1a H

rd

Xyaino

R4

O-n-Pr

O-i-Pr

OCF3

OCHF,
OCH,CF3
SCF3

SCF3

SCHF;

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl

R4

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl

RX ]a C(O)OH; RY 1a H; R21a Me; Rb,RC vaRd 1a H

R®

H

F

Cl

Br

I
Xyano
Me
Et

R®

O-n-Pr
O-i-Pr
OCF;
OCHF,
OCH,(CF5
SCF3
SCF3
SCHF,

R®

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl

-33-

2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(0OCF3)phenyl
2-clo-5-(CF3)phenyl

R4
2-flo-4-xyancphenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl
2-flo-4-(CF3)phenyl
2,4-bis(CF3)pheny!
2-flo-4-bromophenyi
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyi
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

R®
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl



phenyl

‘ 2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl

21671

2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl

RX 12 C(O)OH; RY 1a H; R41a CI; R3, REvaRe A H

RD

H

F

Cl

Br

i
Xyano
Me
Et

RX1a C(O)OH; RY 1aH; Rd1a CF3; R3,RCvaR®1aH

R®

H

F

Cl

Br

I
Xyano
Me
Et

RO

O-n-Pr

O-i-Pr

OCF3

OCHF,
OCH,CF3
SCF3

SCF3

SCHF,

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl

Rb.
O-n-Pr
O-i-Pr
OCF3
OCHF,
OCH,CF3
SCF3
SCF3
SCHF,

RO

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl

RD

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl

-34-

2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

RD
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flcphenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)pheny!
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

RD
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl



phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl

21671

2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl

RX 1a C(O)OH; RY 1a H; R 1a Br; R2, RC vaRe 1A H

R4

H

F

Cl

Br

I
Xyano
Me

Et

ol

Pr

OMe
OEt

'RX1a C(O)OH; RY 1a H; Rb1a OCF3; R3, RE vaRe 1a H

RY

H

F

Cl

Br

I
Xyano
Me
Et

R4

O-n-Pr

0O-i-Pr

OCF3

OCHF,
OCH,CF3
SCF3

SCF3

SCHF,

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl

R4
O-n-Pr
O-i-Pr
OCF3
OCHF,
OCH,CF3
SCF3
SCF3
SCHF,

Rd

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridiny!
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl

| 2,4-diclophenyl

2,4-diflophenyl

Rd

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl

-35-

2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

R4
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-ciophenyl
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

R4
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl



RX 12 C(O)OH; RY 1a H; RP 1a OMe; R3, RCvaRe 1a H

R4

H

F

Cl

Br

I
Xyano
Me
Et

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl

Rd

O-n-Pr

O-i-Pr

OCF3

OCHF,
OCH,CF3
SCF3

SCF3

SCHF,

phenyl
2-flophenyl
3-clophenyl
3-(CF3)pllenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl

21671

2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl

Rd

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl

RX1a C(O)OH; RY 1aH; RP1aF; Ra, RCvaRe 1a H

Rd

H

F

Cl

Br

I
Xyano
Me
Et

Rd

O-n-Pr
O-i-Pr
OCF3
OCHF,
OCH,CF3
SCF3
SCF3
SCHF,

Rd

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl

-36-

2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

R4
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

Rd
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl



OMe
OEt

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl

21671

2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl

RX1a C(O)OH; RY la H; RP1aCN; R3, RCvaRe1aH

R4
H
F
Cl
Br
I
Xyano
Me
- Et
Pr
i-Pr
. -Bu
CFy
CH)E
CHFy
OMe
OFEt

R4
O-n-Pr
O-i-Pr
OCF3
DCHF)

'OCH,CF3

SCF3

SCF3

SCHFy
phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl

R4

4-clophenyl
4~(CF3)phenyl
4-xyanopheny!
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
S;bromo-S -flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl

2 4-diflophenyl

RX 13 C(O)OH; RY 1a H; Rb 1a Me; R3, R vaRe 1a H

R4
H
F
Cl
Br

Rd
O-n-Pr
O-i-Pr
OCF3
OCHF,
OCH,CF3
SCF3
SCF3
SCHF,

R4

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl

-37-

2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

Rd
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyi
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)pheny!
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

R4
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromopheny!
2-clo-4-flophenyl
2-(CF3)-4-flophenyl



phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl

21671

2-flo-6-clo-3-pyridiny!
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl

RX1a C(O)OH; RY 1a H; Rb lal; R, R¢vaR®1aH

R4

H

F

Cl

Br

I
Xyano
Me
Et

RX 1a C(O)OH; RY 1aH; RavaRb1aF; R vaRe 1a H

R4
H
F
Cl

- Br
I
Xyano
Me
Et

R4

O-n-Pr

O-i-Pr

OCF3

OCHF,
OCH,CF3
SCF3

SCF3

SCHF,

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl

Rd
O-n-Pr
O-i-Pr
OCF3
OCHF,
OCH;CF3
SCF3
SCF3
SCHF,

R4

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5 -ﬂophenyi
3-clo-5-flophenyl
3-flo-4-clophenyl

2 4-diclophenyl

2 ,4-diflophenyl

Rd

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl

-38-

2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2—clo-5-(CF3)phenyl

Rd
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

R4
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-fiophenyl



OEt

RX 12 C(O)OH; RY1a H; R21aF; RP1a Cl; REvaRe 1a H

R4
H
F
a

OEt

RX 12 C(O)OH; RY 1a H; R€1a OMe; R2, RbvaRe 13 H

R4

H

F

Cl

Br

I
Xyano
Me
Et

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl

R4

O-n-Pr

O-i-Pr

OCF;

OCHF,
OCH,CF3
SCF3

SCF3

SCHF,

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl

R4
O-n-Pr
O-i-Pr
OCF3
OCHF,
OCH,CF3
SCF3
SCF3
SCHF2

21671

2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl

Rd

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl

" 2-bromo-5-clo-4-pyridinyl

3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl

Rd

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl

-39-

2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(0OCF3)phenyl
2-clo-5-(CF3)phenyl

R4
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-ciophenyl
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromopheny!
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5 —diﬁophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2.5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

R4
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl



OMe
OEt

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl

21671

2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl

RX 1a C(O)OH; RY 1a H; R€ 1a Me; R3, RbvaRe1aH

R4
H
F
Cl
Br
-
© Xyano
~Me
- Et
Pr

OEt

R4

O-n-Pr

O-i-Pr

OCF3

OCHF,
OCH,CF3
SCF3

SCF3

SCHF,

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl

R4

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl

'RX13 C(O)OH; RY 1a H; RC1a F; R3, RbvaRe 1a H

R4
"H
~F
Cl
Br
I
Xyano
Me
Et

Rd
O-n-Pr
O-i-Pr
OCF3
OCHF,
OCH,CF3
SCF3
SCF3
SCHF,

R4

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl

-40-

2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

.Rd

2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

R4
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl



phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl

21671

2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl

-~ RX1aC(O)OH; RY IaH; RC1a Cl; R3, RbvaRe 1A H

R?
H
F
Cl
Br
1

© Xyano
Me
Bt
Pr
i-Pr
t-Bu
CF3
CHyF
CHFy
OMe
OEt

Rd

O-n-Pr

O-i-Pr

OCr3

OCHF,
OCH,CF5
SCF3

SCF3

SCHF,

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl

Rd

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromophenyi
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl

RX1aC(O)OH; RYIaH; R2vaReIaF; RcvaRA1a H

RD

H

F

Cl

Br

I
Xyano
Me
Et

RD
O-n-Pr
O-i-Pr
OCF3
OCHF,
OCH,CF3
SCF3
SCF3
SCHF,

RD

4-clophenyl
4-(CF3)phenyl
4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
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2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

Rd
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)pheny!
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

RO
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl



phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl

21671

2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl

Bang I-2

2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(0OCF3)phenyl
2-clo-5-(CF3)phenyl

Béng I-2 twong tu nhu bang I-1, ngoai trir RX 12 C(O)OMe.

Bang I-3

Bang I-3 tuong tu nhu bang I-1, ngoai trit RX 12 C(O)OEt. -

Bang 1-4

Béng I-4 tuong ty nhu bang I-1, ngoai trir RX 13 C(O)OPh.

Bang I-5

Bang I-5 twong tu nhu bang I-1, ngoai trir RX 1a C(O)OC(CH3)3.

Bang I-6

Bang I-6 tuong tu nhu bang I-1, ngoai trir RX 1a C(O)O(2,4,6-triclophenyl).

Bang I-7

Bang I-7 twong tu nhu bang I-1, ngoai trit RX 1a C(O)O(4-nitrophenyl).

Bang I-8

Béng I-8 tuong tw nhu bang I-1, ngoai trir RX 13 C(O)OH vi RY 13 C(O)OH.

Bang I-9

Bang I-9 tuong tu nhu bang I-1, ngoai trir RX 1a C(O)OH va RY 1a C(O)OMe.
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Bang I-10
Bang I-10 dugc xay dung gi6ng nhu bang I-1, ngoai trir RX 12 C(O)OH va RY 1a
C(O)OEt.

Bang I-11
Bang I-11 twong ty nhu bang I-1, ngoai trr RX 1a C(O)OH va RY Ia
C(0)OC(CH3)3.

Bang I-12
Béng I-12 tuong tw nhu bang I-1, ngoai trit RX 13 C(O)OH va RY 12 C(O)OPh.

Bang I-13
Bang I-13 twong tu nhu bang I-1, ngoai trir RX 13 C(O)OH va RY 1a C(0)0O(2,4,6-
triclophenyl).

Bang I-i4
Bang I-14 twong tu nhu bang I-1, ngoai trir RX 1a C(O)OH va RY 1a C(0)O4-
nitrophenyl).

Bang I-15
Béng I-15 tuong tw nhu bang I-1, ngoai trir RX 12 C(O)OPh va RY 13 C(O)OMe.

Bang I-16
Béng I-16 tuong tw nhu bang I-1, ngoai trir RX 12 C(O)OPh vi RY 13 C(O)OE.

Béang I-17
Bang I-17 twong ty nhu bang I-1, ngoai trt RX 13 C(O)OPh va RY Ia

C(O)OC(CH3)3.

Bang I-18
Bang I-18 tuong tu nhu bang I-1, ngoai trir RX 1a C(O)OPh va RY 12 C(O)OPh.
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Bang I-19
Bang I-19 tuong tu nhu bang I-1, ngoai trir RX 1a C(O)OPh va RY 1a C(0)0O(2,4,6-
triclophenyl).

Bang I-20
Béng I-20 twong tu nhu bang I-1, ngoai trir RX 1a C(O)OPh va RY 13 C(0)O(4-
nitrophenyl).

Béang I-21
Bang I-21 tuong tu nhw bang I-1, ngoai trir RX 1a C(O)Cl va RY 1a C(O)CL

Bang I-22
Bang I-22 twong tu nhu bang I-1, ngoai trir RX 1a C(O)OMe va RY 13 C(O)OMe.

Bang 1-23
Bang I-23 tuong ty nhu bang I-1, ngoai trir RX 1a C(O)OEt va RY 1a C(O)OEt.

Bang 1-24
Bing 1-24 tuong ty nhu bang I-1, ngoai trir RX 1a C(O)OC(CH3)3 va RY 1a
C(0)OC(CH3)3.

Bang I-25
Béng I-25 twong tu nhu bang I-1, ngoai trir RX 1a C(0)O(2,4,6-triclophenyl) va RY
la C(0)O(2,4,6-triclophenyl).

Bang 1-26
Béng I-26 twong tuy nhu bang I-1, ngoai trir RX 12 C(O)O(4-nitrophenyl) va RY 13
C(O)O(4-nitrophenyl).

Bang I-27

Béng I-27 twong tu nhu bang I-1, ngoai trir RX 12 C(O)(3-metyl-2-pyridinylamino)
va RY 1a C(O)OH.
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Bang I-28
Béng I-28 tuong tu nhu bang I-1, ngoai trit RX 1a C(O)(3-metyl-2-pyridinylamino)
va RY 1a C(O)OMe.

Bang I-29
Bang I-29 twong tu nhu bang I-1, ngoai trir RX 1a C(O)(3-metyl-2-pyridinylamino)
va RY 1a C(O)OEt.

Bang 1-30
Bang 1-30 twong ty nhir bang I-1, ngoai trir RX 12 C(O)(3-metyl-2-pyridinylamino)
va RY 1a C(O)OPh.

Bang I-31
Bang 1-31 tuong tu nhu bang I-1, ngoai trir RX 1a C(O)(3-metyl-2-pyridinylamino)
~ vaRY 1a C(0)0O(2,4,6-triclophenyl).

Bang I-32
Bang I-32 twong ty nhu bang I-1, ngoai trir RX 1a C(O)(3-metyl-2-pyridinylamino)
-va RY 1a C(O)O(4-nitrophenyl).

Bang 1-33

Béng I-33 twong tu nhur bang I-1, ngoai trir RX 1a C(O)(3-metyl-2-pyridinylamino)
va RY 1a C(O)OC(CH3)3.

Bang I-34
Béang I-34 twong ty nhw bang I-1, ngoai trir c&u tric héa hoc theo tya dé ctia bang
I-1 dugc thay bing cdu tric dudi day, va R 1a Cl. C4c nhém RX va RY dugc tim thdy
trong bang I-1 khong lién quan t6i bang 1-34, vi g6c CH(RX)(RY) trong ciu tric néu
trong bang I-1 dugc thay bing nhém R trong c4u tric néu trong bang 1-34.

-45-



Vi du, hgp chit ddu tién néu trong bang I-34 ¢6 cdu tric dugc thé hién ngay phia
trén trong d6 R, Rb, R¢, RdvaRe1a H, vaR 1a CL

Bang I-35
Bang I-35 tuong tu nhu bang I-34, ngoai trir R 12 Br.

Bang I-36
Bang 1-36 tuong tu nhu bang I-34, ngoai trit R 1a 1.

Bang I-37
Béng I-37 twong tu nhu bang I-34, ngoai trir R 12 CHyOH.

Béang 1-38
Bang I-38 tuong tu nhu bang I-34, ngoai trir R 1a CHpCN.

Béng I-39
Bang I-39 tuong tu nhu bang I-34, ngoai trir R 1a CH,CL

Bang 1-40
Béng I-40 tuong tu nhu bang I-34, ngoai trir R 1a CH(CN)CO,Me.

Béng I-41
Béng I-41 tuong tu nhu bang I-34, ngoai trit R 12 CH(CN)CO,Et.

Bang 1-42
RX RY
XN

= R

R la CF3
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RX

H

H

C(O)OH

C(O)OH

C(O)OH

C(0)OMe

C(O)OEt

C(O)OPh

C(0)OPh

C(0O)OPh

"~ C(O)OC(CH3)3
C(0)OC(CH3)3
C(O)O(4-nitrophenyl)
C(O)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(0)O(2,4;6-triclophenyl)

RI1aH

- RX

H

H

C(O)OH

C(O)OH

C(O)OH

C(O)OMe

C(O)OEt

C(O)OPh

C(O)OPh

C(O)OPh

C(O)OC(CH3)3
C(O)OC(CH3)3
C(0)O(4-nitrophenyl)
C(O)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(0)O(2,4,6-triclophenyl)

RlaCl
RX
H
H
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RY

C(0)O(2,4,6-triclophenyl)
C(0)O(4-nitrophenyl)
C(0)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(0)(3-metyl-2-pyridinylamino)
C(0)(3-metyl-2-pyridinylamino)
C(0)(3-metyl-2-pyridinylamino)
C(0)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(0)(3-metyl-2-pyridinylamino)
C(0)OPh
C(O)(3-metyl-2-pyridinylamino)
C(0)O(4-nitrophenyl)
C(O)(3-metyl-2-pyridinylamino)
C(0)O(2,4,6-triclophenyl)
C(0)(3-metyl-2-pyridinylamino)

RY

C(0)O(2,4,6-triclophenyl)
C(0)O(4-nitrophenyl)
C(0)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(O)(3-metyl-2-pyridinylamino)
C(O)(3-metyl-2-pyridinylamino)
C(O)(3-metyl-2-pyridinylamino)
C(0O)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(O)(3-metyl-2-pyridinylamino)
C(0)OPh
C(O)(3-metyl-2-pyridinylamino)
C(0)O(4-nitrophenyl)
C(0)(3-metyl-2-pyridinylamino)
C(0)O(2,4,6-triclophenyl)
C(0)(3-metyl-2-pyridinylamino)

RY
C(0)O(2,4,6-triclophenyl)
C(0)O(4-nitrophenyl)

-47-

-
C(0)OH
C(0)OH
C(0)OH
C(0)OH
C(0)OH
CO)Cl
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3
C(0)OMe
C(O)OEt

H

T

T T

RX
C(O)OCH
C(O)OH
C(0)OH
C(O)OH
C(0)OH
C(O)Cl
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3
C(0)OMe
C(O)OEt
H

H

H

H

H

RX
C(0)OH
C(0)OH

RY

C(O)OH
C(O)OMe
C(O)OEt
C(O)OPh
C(O)OC(CH3)3
cO)Cl
C(O)OMe
C(O)OEt
C(O)OPh
C(0)OC(CH3)3
C(O)OPh
C(O)OPh
C(O)OH
C(O)OMe
C(O)OEt
C(O)OPh
C(O)OC(CH3)3

RY

C(O)OH
C(O)OMe
C(O)OEt
C(O)OPh
C(O)OC(CH3)3
co)cl
C(O)OMe
C(O)OEt
C(O)OPh
C(O)OC(CH3)3
C(O)OPh
C(O)OPh
C(O)OH
C(O)OMe
C(O)OEt
C(O)OPh
C(O)OC(CH3)3

RY
C(0)OH
C(0)OMe



RX

C(O)OH

C(O)OH

C(O)OH

C(O)OMe

C(O)OEt

C(O)OPh

C(O)OPh

C(O)OPh

C(0O)OC(CH3)3
C(0)OC(CH3)3
C(0)O(4-nitrophenyl)
C(0)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(0)O(2,4,6-triclophenyl)

R1aBr
RX
H
C(O)OH
C(O)OH
C(O)OH
C(O)OMe
C(O)OEt
C(O)OPh
C(O)OPh
C(O)OPh
C(0)OC(CH3)3
C(0)OC(CH3)3
C(0)O(4-nitrophenyl)
C(O)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(0)0(2,4,6-triclophenyl)

RIAT
RX
H
H
C(O)OH
C(O)OH
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RY

C(0)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(O)(3-metyl-2-pyridinylamino)
C(O)(3-metyl-2-pyridinylamino)
C(0)(3-metyl-2-pyridinylamino)
C(O)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(0)(3-metyl-2-pyridinylamino)
C(O)OPh
C(0)(3-metyl-2-pyridinylamino)
C(0)O(4-nitrophenyl)
C(0)(3-metyl-2-pyridinylamino)
C(0)O(2,4,6-triclophenyi)
C(O)(3-metyl-2-pyridinylamino)

RY

C(0)O(2,4,6-triclophenyl)
C(O)O(4-nitrophenyl)
C(O)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(0)(3-metyl-2-pyridinylamino)

- C(O)(3-metyl-2-pyridinylamino)

C(O)(3-metyl-2-pyridinylamino)
C(0)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)

C(0)(3-metyl-2-pyridinylamino)

C(O)OPh
C(0)(3-metyl-2-pyridinylamino)
C(0)O(4-nitrophenyl)
C(O)(3-metyl-2-pyridinylamino)
C(0)O(2,4,6-triclophenyl)
C(O)(3-metyl-2-pyridinylamino)

RY
C(0)O(2,4,6-triclophenyl)
C(0)O(4-nitrophenyl)
C(0)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
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RX
C(O)OH
C(0)OH
C(0)OH
co)cl
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3
C(0)OMe
C(O)OEt
H

H

H

T
i

H

RX
C(O)OH
C(O)OH
C(0)0H
C(0)OH
C(0)OH
co)Cl
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3
C(0)OMe
C(O)OEt

H

H

H

H

H

RX

C(O)OH
C(O)OH
C(O)OH
C(O)OH

RY
C(O)OEt
C(0)OPh
C(0)OC(CHz)3
co)Cl
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3
C(0)OPh
C(0)OPh
C(O)OH
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3

RY
C(O)OH
C(O)OMe
C(O)OEt
C(O)OPh
C(O)OC(CH3)3
(e(0)s]
C(O)OMe
C(O)OEt
C(0)OPh
C(O)OC(CH3)3
C(O)OPh
C(O)OPh
C(O)OH
C(O)OMe
C(O)OEt
C(O)OPh
C(0)OC(CH3)3

RY
C(0)OH
C(0)OMe
C(O)OEt
C(0)OPh



RX

C(0)OH
C(0)OMe
C(O)OEt
C(O)OPh
C(0O)OPh
C(O)OPh
C(0)OC(CH3)3
C(0)OC(CH3)3

C(O)O(4-nitrophenyl)
C(O)O(4-nitrophenyl)
C(0)0O(2,4,6-triclophenyl)
C(0)O(2,4,6-triclophenyl)

R 12 NH,
RX
H
H
C(O)OH
C(0)OH
C(0O)OH
C(0O)OMe
C(O)OEt -
C(O)OPh-
C(O)OPh- -
C(O)OPh «
C(0O)OC(CH3)3
C(O)OC(CH3)3

C(0)O(4-nitrophenyl)
C(0O)O(4-nitrophenyl)
C(0)0O(2,4,6-triclophenyl)
C(0)0O(2,4,6-triclophenyl)
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RY
C(0)(3-metyl-2-pyridinylamino)
C(O)(3-metyl-2-pyridinylamino)
C(0)(3-metyl-2-pyridinylamino)
C(0)O(4-nitrophenyl)
C(0)0O(2,4,6-triclophenyl)
C(0)(3-metyl-2-pyridinylamino)
C(0O)OPh
C(O)(3-metyl-2-pyridinylamino)
C(O)O(4-nitrophenyl)
C(0)(3-metyl-2-pyridinylamino)
C(0)0O(2,4,6-triclophenyl)
C(0)(3-metyl-2-pyridinylamino)

RY

C(0)0(2 4,6-triclophenyl)
C(O)O(4-nitrophenyl)
C(0)O(4-nitrophenyl)
C(0)0(2,4,6-triclophenyl)
C(0)(3-metyl-2-pyridinylamino)
C(0)(3-metyl-2-pyridinylamino)
C(O)(3-metyl-2-pyridinylamino)
C(O)O(4-nitrophenyl)
C(0)O{2,4,6-triclophenyl)
C(0)(3-metyl-2-pyridinylamino)
C(G)OPh
C(O)(3-metyl-2-pyridinylamino)
C(0)O(4-nitrophenyl)
C(0)(3-metyl-2-pyridinylamino)
C(0)0(2,4,6-triclophenyl)
C(0)(3-metyl-2-pyridinylamino)

R 12 2-clo-4-(triflometyl)phenyl

RX

H

H
C(O)OH
C(O)OH
C(O)OH
C(O)OMe

RY

C(0)0O(2,4,6-triclophenyl)
C(0)O(4-nitrophenyl)
C(O)O(4-nitrophenyl)

C(0)O(2 4,6-triclophenyl)
C(0)(3-metyl-2-pyridinylamino)

- C(O)(3-metyl-2-pyridinylamino)
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RX
C(0)OH
C(0)Cl
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3
C(0)OMe
C(O)OEt
H

H

H

H

H

RX
C(0)OH
C(0)OH
C(0)OH
C(0)OH
C(0)OH
co)Cl
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CHz)3
C(0)OMe
C(O)OEt
H

=ofiasiiesfian

RX
C(O)OH
C(O)OH
C(O)OH
C(O)OH
C(O)OH
CO)C

RY
C(0)OC(CH3)3
co)Cl
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3
C(0)OPh
C(O)OPh
C(0)OH
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3

RY
C(0)OH
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3
CO)Cl
C(0)OMe
C(O)OEt
C(O)OPh
C(0)OC(CH3)3
C(0)OPh
C(0)OPh
C(O)OH
C(0)OMe
C(O)OEt
C(O)OPh
C(0)OC(CH3)3

RY
C(0)OH
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3
co)cl



RX

C(O)OEt

C(O)OPh

C(O)OPh

C(O)OPh

C(O)OC(CH3)3
C(O)OC(CH3)3
C(0)O(4-nitrophenyl)
C(O)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(0)O(2,4,6-triclophenyl)
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RY
C(O)(3-metyl-2-pyridinylamino)
C(0)O(4-nitrophenyl)
C(0)0(2,4,6-triclophenyl)
C(0)(3-metyl-2-pyridinylamino)
C(0)OPh
C(0)(3-metyl-2-pyridinylamino)
C(0O)O(4-nitrophenyl)
C(O)(3-metyl-2-pyridinylamino)
C(0)O(2,4,6-triclophenyl)
C(O)(3-metyl-2-pyridinylamino)

R 14 2-flo-5-(triflometyl)phenyl

RX

H

H

C(0)OH

C(0)OH

C(0)OH

C(0)OMe

C(O)OEt

C(0)OPh

C(0)OPh

C(0)OPh
C(0)OC(CH3)3
C(0)OC(CH3)3
C(0)O(4-nitrophenyl)
C(O)O(4-nitrophenyl)
C(0)0O(2,4,6-triclophenyl)
C(0)0O(2,4,6-triclophenyl)

R 14 2-clo-4-xyanophenyl
RX

H

H

C(O)OH

C(O)OH

C(O)OH

C(O)OMe

C(O)OEt

C(O)OPh

RY

C(0)0O(2,4,6-triclophenyl)
C(O)O(4-nitrophenyl)
C(0)O(4-nitrophenyl)
C(0)0O(2,4,6-triclophenyl)
C(0)(3-metyl-2-pyridinylamino)
C(O)(3-metyl-2-pyridinylamino)
C(0)(3-metyl-2-pyridinylamino)
C(0)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(0)(3-metyl-2-pyridinylamino)
C(0)OPh
C(0)(3-metyl-2-pyridinylamino)
C(O)O(4-nitrophenyl)
C(O)(3-metyl-2-pyridinylamino)
C(0)0O(2 4,6-triclophenyl)
C(0)(3-metyl-2-pyridinylamino)

RY

C(0)O(2,4,6-triclophenyl)
C(O)O(4-nitrophenyl)
C(0)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(O)(3-metyl-2-pyridinylamino)
C(O)(3-metyl-2-pyridinylamino)
C(O)(3-metyl-2-pyridinylamino)
C(O)O(4-nitrophe_ny1)
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RX

C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3
C(0)OMe

.C(O)OEt

H

usjiangian e

RX
C(0)OH
C(0)OH
C(O)OH
C(O)OH
C(O)OH
co)al
C(0)OMe
C(O)OEt
C(0O)OPh

- C(0)OC(CH3)3

C(O)OMe
C(O)OEt
H

anjies e niifen

RX
C(O)OH
C(O)OH
C(O)OH
C(O)OH
C(O)OH
CO)a
C(O)OMe
C(O)OEt

RY

C(O)OMe
C(O)OEt
C(O)OPh
C(0)OC(CH3)3
C(O)OPh
C(O)OPh
C(O)OH
C(O)OMe
C(O)OEt
C(O)OPh
C(0)OC(CH3)3

RY

C(O)OH
C(O)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3
co)a
C(O)OMe
C(O)OEt
C(O)OPh
C(0)OC(CH3)3
C(O)OPh
C(O)OPh
C(O)OH
C(O)OMe
C(O)OEt
C(O)OPh
C(0O)OC(CH3)3

RY

C(0)OH
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3
co)Cl
C(0)OMe
C(O)OEt



RX

C(0)OPh

C(0)OPh

C(0)OC(CH3)3
C(0)OC(CH3)3
C(O)O(4-nitrophenyl)
C(O)O(4-nitrophenyl)
C(0)0O(2,4,6-triclophenyl)
C(0)0O(2,4,6-triclophenyl)

R 1a 2-flo-4-xyanophenyl
RX

H

H

C(O)OH

C(0O)OH

C(O)OH

C(O)OMe

C(O)OEt

C(0)OPn

C(0O)OPh

C(0O)OPh

C(0)OC(CH3)3
C(0)OC(CH3)3
C(0O)O(4-nitrophenyl)
C(O)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(0)0O(2,4,6-triclophenyl)

RIaH
RX
H
H
C(O)OH

C(O)OH

21671

RY

C(0)O(2,4,6-triclophenyl)
C(0)(3-metyl-2-pyridinylamino)
C(0)OPh
C(O)(3-metyl-2-pyridinylamino)
C(0)O(4-nitrophenyl)
C(0)(3-metyl-2-pyridinylamino)
C(0)O(2,4,6-triclophenyl)
C(0)(3-metyl-2-pyridinylamino)

RY

C(0)O(2,4,6-triclophenyl)
C(0)O(4-nitrophenyl)
C(0)O(4-nitrophenyl)
C(0)0O(2,4,6-triclophenyl)
C(0)(3-metyl-2-pyridinylamino)
C(O)(3-metyl-2-pyridinylamino)
C(O)(3-metyl-2-pyridinylamino)
C(0)O(4-nitrophenyl)
C(0)0O(2,4,6-triclophenyl)
C(0)(3-metyl-2-pyridinylamino)
C(O)OPh
C(O)(3-metyl-2-pyridinylamino)
C(0)O(4-nitrophenyl)

' C(O)(3-metyl-2-pyridinylamino)

C(0)O(2,4,6-triclophenyl)
C(0)(3-metyl-2-pyridinylamino)

Bang 1-43
RY RY
X
=
N R

RY
C(0)0O(2,4,6-triclophenyl)
C(0)O(4-nitrophenyl)
C(0)O(4-nitrophenyl)
C(0)0O(2,4,6-triclophenyl)

-51-

RX

C(0)OPh
C(0)OC(CH3)3
C(0)OMe
C(O)OEt

H

aniiie sl viian

RX
C(O)OH
C(O)OH
C(O)OH
C(0O)OH
C(O)OH
C(O)Cl
C(O)OMe
C(CG)GEt
C(0)OPh
C(O)OC(CH3)3
C(O)OMe
C(O)OEt
H

usfiasiiasiian

RX

C(0)OH
C(0)OH
C(0)OH
C(O)OH

RY

C(0O)OPh
C(O)OC(CH3)3
C(O)OPh
C(O)OPh
C(O)OH
C(O)OMe
C(O)OEt
C(O)OPh
C(0)OC(CH3)3

RY
C(O)OH
C(0)OMe
C(0)OEt
C(0)OPh
C(O)OC(CH3)3
C(0)Cl
C(0)OMe
C(C)OEt
C(0)OPh
C(0)OC(CHz)3
C(O)OPh

- C(O)CPh

C(O)OH
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3

RY
C(0)OH
C(0)OMe
C(O)OEt
C(0)OPh



RX

C(O)OH

C(0O)OMe

C(O)OEt

C(0)OPh

C(O)OPh

C(O)OPh

C(0)OC(CH3)3
C(0)OC(CH3)3
C(0O)O(4-nitrophenyl)
C(O)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(0)O(2 4,6-triclophenyl)

R 2 CF3

RX

H

H

C(0)OH

C(O)CH -

C(O)OH -

C(0O)OMe

C(0)OEt

C(0)OPh

C(O)OPh

C(0)OPh

C(O)OC(CH3)3
C(O)OC(CH3)3
C(O)O(4-nitrophenyl)
C(0)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(0)O(2,4,6-triclophenyl)

RIaF
RX
H
H
C(O)OH
C(O)OH
C(O)OH
C(O)OMe

21671

RY
C(0)(3-metyl-2-pyridinylamino)
C(O)(3-metyl-2-pyridinylamino)

-C(O)(3-metyl-2-pyridinylamino)

C(O)O(4-nitrophenyl)
C(0)0(2,4,6-triclophenyl)
C(O)(3-metyl-2-pyridinylamino)
C(O)OPh
C(O)(3-metyl-2-pyridinylamino)
C(O)O(4-nitrophenyl)
C(0)(3-metyl-2-pyridinylamino)
C(0)O(2,4,6-triclophenyl)
C(0)(3-metyl-2-pyridinylamino)

RY

C(0)O(2,4,6-triclophenyl)
C(O)O(4-nitrophenyl)
C(0)O(4-nitrophenyl)
C(0)0O(2,4,6-triclophenyl)
C(O)(3-metyl-2-pyridinylamino)
C(O)(3-metyl-2-pyridinylamino)
C(0)(3-metyl-2-pyridinylamino)
C(O)O(4-nitrophenyl)
C(0)0O(2,4,6-triclopheny})
C(O)(3-metyl-2-pyridinylaminoc)
C(0)OPn
C(0)(3-metyl-2-pyridinylamino)
C(0)O(4-nitrophenyl)
C(0)(3-metyl-2-pyridinylamino)
C(0)0(2,4,6-triclophenyl)
C(O)(3-metyl-2-pyridinylamino)

RY

C(0)O(2,4,6-triclophenyl)
C(0)O(4-nitrophenyl)
C(O)O(4-nitrophenyl)
C(0)0O(2,4,6-triclophenyl)
C(0)(3-metyl-2-pyridinylamino)
C(O)(3-metyl-2-pyridinyiamino)

-52-

RX

C(O)OH
C0)Cl
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3
C(0)OMe
C(O)OEt

H

=nfias s e

RX
C(0)OH
C(0)OH
C(O)OH
C(O0H
C(O)OH
C(O)Cl
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CHz)3
C(0)OMe
C(O)OEt
H

jusfieofias fien

RX
C(0)OH
C(O)OH
C(0)OH
C(0)OH
C(O)OH
C0)Cl

RY
C(0)OC(CH3)3
co)cl
C(0O)OMe
C(O)OEt
C(0O)OPh
C(0)OC(CH3)3
C(0)OPh
C(O)OPh
C(O)OH
C(O)OMe
C(O)OEt
C(O)OPh
C(0O)OC(CH3)3

RY

C(O)OH
C(O)OMe
C(O)OEt
C(0)OPh
C(O)OC(CH3)3
C(O)Cl
C(O)OMe
C(O)OEt
C(O)OPh
C(O)OC(CH3)3
C(O)OPh
C(O)OPh
C(O)OH
C(O)OMe
C(O)OEt
C(O)OPh
C(O)OC(CH3)3

RY
C(0)OH
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3
co)l



RX

C(O)OEt

C(O)OPh

C(O)OPh

C(O)OPh

C(0)OC(CH3)3
C(O)OC(CH3)3
C(0O)O(4-nitrophenyl)
C(0O)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(0)0O(2,4,6-triclophenyl)

R1aCl
RX
H
H
C(O)OH
C(O)OH
C(O)OH
C(O)OMe
C(O)OEt
C(O)OPh
C(O)OPh
C(O)OPh
C(O)OC(CH3)3
C(O)OC(CH3)3
C(O)O(4-nitrophenyl)
C(0)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(0)O(2,4,6-triclophenyl)

R1aBr
RX
H
H
C(0)OH
C(0)OH
C(0)OH
C(0)OMe
C(O)OEt
C(0)OPh

21671

RY
C(O)(3-metyl-2-pyridinylamino)
C(0)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(O){3-metyl-2-pyridinylamino)
C(O)OPh
C(O)(3-metyl-2-pyridinylamino)
C(0)O(4-nitrophenyl)
C(0)(3-metyl-2-pyridinylamino)
C(0)0(2 4,6-triclophenyl)
C(O)(3-metyl-2-pyridinylamino)

RY

C(0)0(2,4.6-triclophenyl)
C(O)O(4-nitrophenyl)
C(O)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(0)(3-metyl-2-pyridinylamino)
(0)(3-metyl-2-pyridinylamino)
C(0)(3-metyl-2-pyridinylamino)
C(0)O(4-nitrophenyl)
C(0)0O(2,4,6-triclophenyl)
C(0)(3-metyl-2-pyridinylarnino)
C(0C)OPh
C(0)(3-metyl-2-pyridinyiamino)
C(O)O(4-nitrophenyl)
C(0)(3-metyl-2-pyridinylamino)
C(0)0(2,4,6-triclophenyl)
C(0O)(3-metyl-2-pyridinylamino)

RY

C(0)0(2,4,6-triclophenyl)
C(0)O(4-nitrophenyl)
C(O)O(4-nitrophenyl)
C(0)0O(2,4,6-triclophenyl)
C(C)(3-metyl-2-pyridinylamino)
C(0)(3-metyl-2-pyridinylamino)
C(0)(3-metyl-2-pyridinylamino)
C(0)O(4-nitrophenyl)

-53-

RX

C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3
C(0)OMe
C(O)OEt

H

ao e iy vl an

RX
C(0)OH
C(0)OH
C(0)OH
C(0)OH
C(O)OH
c(0)Cl
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3
C(0)OMe
C(0)OEt
H

asfaniiasfian

RX
C(0)OH
C(0)OH
C(0)OH
C(O)OH
C(0)OH
Co)Cl
C(0)OMe
C(O)OEt

RY
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3
C(0)OPh
C(0)OPh
C(0)OH
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3

RY

C(O)OH
C(O)OMe
C(O)OEt
C(O)OPh
C(O)OC(CH3)3
CcO)C1
C(0)OMe
C(O)OEt
C(O)OPh
C(0)OC(CH3)3
C(0)OPh
C(O)OPh
C(O)OH
C(O)OMe
C(O)OEt
C(0)OPh
C(O)OC(CH3)3

RY
C(0)OH
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3
CO)Cl
C(0)OMe
C(O)OEt



RX

C(0)OPh

C(O)OPh

C(0)OC(CH3)3
C(0)OC(CH3)3
C(0)O(4-nitrophenyl)
C(0)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(0)O(2,4,6-triclophenyl)

RIal
RX
H
H
C(O)OH
C(O)OH
C(O)OH
C(O)OMe
C(O)OEt
C(O)OPh
C(O)OPh
C(O)OPh
C(O)OC(CH3)3
C(0O)GC(CH3)3
'C(O)O(4-nitrophenyl)
C(0)O(4-nitrophenyl)
C(0)0O(2,4,6-triclophenyl)
C(0)O(2,4,6-triclophenyl)

R 1a NH,
RX

H

H
C(O)OH
C(O)OH
C(O)OH
C(O)OMe
C(O)OEt
C(O)OPh
C(O)OPh
C(O)OPh

21671

RY

C(0)O(2,4,6-triclophenyl)
C(0)(3-metyl-2-pyridinylamino)
C(O)OPh
C(O)(3-metyl-2-pyridinylamino)
C(0)O(4-nitrophenyl)
C(O)(3-metyl-2-pyridinylamino)
C(0)O(2,4,6-triclophenyl)
C(O)(3-metyl-2-pyridinylamino)

RY

C(0)0O(2,4,6-triclophenyl)
C(0)O(4-nitrophenyl)
C(O)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(O)(3-metyl-2-pyridinylamino)
C(O)(3-metyl-2-pyridinylamino)
C(O)(3-metyl-2-pyridinylamino)
C(0)O(4-nitrophenyl)
C(0)0(2,4,6-triclophenyl)
C(O)(3-metyl-2-pyridinylamino)
C(O)OPh
C(0)(3-metyl-2-pyridinylamino)
C(0)O(4-nitrophenyl)
C(O)(3-metyl-2-pyridinylamino)
C(0)O(2,4,6-triclophenyl)
C(O)(3-metyl-2-pyridinylamino)

RY

C(0)0O(2,4,6-triclophenyl)
C(0O)O(4-nitrophenyl)
C(0)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(O)(3-metyl-2-pyridinylamino)
C(O)(3-metyl-2-pyridinylamino)
C(0)(3-metyl-2-pyridinylamino)
C(O)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(O)(3-metyl-2-pyridinylamino)

-54-

RX

C(0)OPh
C(0)OC(CH3)3
C(O)OMe
C(O)OEt

H

scjiasianian

RX
C(0)OH
C(0)OH
C(0)OH
C(0)OH
C(0)OH
co)a
C(O)OMe
C(O)OEt
C(O)OPh
C(0)OC(CH3)3
C(O)OMe
C(O)OEt
H

T I T

RX
C(0)OH
C(0)OH
C(0)OH
C(0)OH
C(0)OH
CO)Cl
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3

RY

C(O)OPh
C(0)OC(CH3)3
C(O)OPh
C(O)OPh
C(O)OH
C(O)OMe
C(O)OEt
C(O)OPh
C(O)OC(CH3)3

RY

C(O)OH
C(O)OMe
C(O)OEt
C(O)OPh
C(O)OC(CH3)3
co)a
C(O)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3
C(O)OPh
C(O)OPh
C(O)OH
C(O)OMe
C(O)OEt

~ C(O)OPh

C(0)OC(CH3)3

RY

C(O)OH
C(O)OMe
C(O)OEt
C(O)OPh
C(0)OC(CH3)3
(e(0)[e
C(O)OMe
C(O)OEt
C(O)OPh
C(0)OC(CH3)3



RX
C(0)OC(CH3)3
C(0)OC(CH3)3

C(0)O(4-nitrophenyl)
C(0)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(0)O(2,4,6-triclophenyl)

21671

RY

C(O)OPh
C(0)(3-metyl-2-pyridinylamino)
C(0)O(4-nitrophenyl)
C(0)(3-metyl-2-pyridinylamino)
C(0)0O(2,4,6-triclophenyl)
C(0)(3-metyl-2-pyridinylamino)

R 1a 2-clo-4-(triflometyl)phenyl

RX

H

H

C(O)OH
C(0)OH
C(0)OH
C(0)OMe
C(O)OEt
C(C)OPh
C(O)OPh
C(0)OPh
C(0)OC(CH3)3
C(0)OC(CH3)3

C(0)O(4-nitrophenyl)
C(0)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(0)O(2,4,6-triclophenyl)

RY

C(0)0O(2,4,6-triclophenyl)
C(O)O(4-nitrophenyl)
C(0O)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(O)(3-metyl-2-pyridinylamino)
C(O)(3-metyl-2-pyridinylamino)
C(O)(3-metyl-2-pyridinylamino)
C(O)O(4-nitrophenyl)
C(0)0O(2,4,6-triclophenyl)
C(O)(3-metyl-2-pyridinylamino)
C(O)OPh
C(0)(3-metyl-2-pyridinylamino)
C(0)O(4-nitrophenyl)
C(0)(3-metyl-2-pyridinylamino)
C(0)0O(2,4,6-triclophenyl)
C(0)(3-metyl-2-pyridinylamino)

R 1a 2-flo-5-(triflometyl)phenyl

RX

H

H

C(O)OH
C(0O)OH
C(O)OH
C(O)OMe
C(O)OEt
C(0)OPh
C(O)OPh
C(O)OPh
C(0)OC(CH3)3
C(0)OC(CH3)3

RY

C(0)O(2,4,6-triclophenyl)
C(0)O(4-nitrophenyl)
C(0)O(4-nitrophenyl)
C(0)0O(2,4,6-triclophenyl)
C(O)(3-metyl-2-pyridinylamino)
C(O)(3-metyl-2-pyridinylamino)
C(O)(3-metyl-2-pyridinylamino)
C(0)O(4-nitrophenyl)
C(0)0O(2,4,6-triclophenyl)
C(0)(3-metyl-2-pyridinylamino)
C(O)OPh
C(0)(3-metyl-2-pyridinylamino)

-55-

RX
C(O)OMe
C(O)OEt
H

oo o T

RX
C(0O)OH
C(0)OH
C(0)OH
C(0)OH
C(0)OH
Co)Cl
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3
C(0)OMe
C(O)OEt
H

T T T =

RX
C(0)OH
C(0)OH
C(O)OH
C(0)OH
C(0)OH
Co)Cl
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3
C(0)OMe
C(O)OEt

RY
C(0)OPh
C(0)OPh
C(0)OH
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CHz)3

RY
C(0)OH
C(0)OMe
C(O)OEt
C(0)OPh
C(C)OC(CH3)3
co)cl
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CHa)3
C(0)OPh
C(0)OPh
C(O)OH
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3

RY

C(0)OH
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3
c)al
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3
C(0)OPh
C(0)OPh



RX

C(0O)O(4-nitrophenyl)
C(0)O(4-nitrophenyl)
C(0)0O(2,4,6-triclophenyl)
C(0)0O(2,4,6-triclophenyl)

R 12 2-clo-4-xyanophenyl
RX

H

H

C(O)OH

C(O)OH

C(O)OH

C(0)OMe

C(O)OEt

C(O)OPh

C(0)OPh

C(O)OPh

C(O)OC(CH3)3
C(O)OC(CH3)3
C(0)O(4-nitrophenyl)
C(0)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(0)O(2,4,6-triclophenyl)

R 1a 2-flo-4-xyanophenyl
RX

=

H

C(O)OH

C(O)OH

C(O)OH

C(0O)OMe

C(O)OEt

C(O)OPh

C(O)OPh

C(0)OPh
C(0)OC(CH3)3
C(O)OC(CH3)3
C(0)O(4-nitrophenyl)
C(0)O(4-nitrophenyl)

21671

RY

C(0O)O(4-nitrophenyl)
C(O)(3-metyl-2-pyridinylamino)
C(0)O(2,4,6-triclophenyl)
C(O)(3-metyl-2-pyridinylamino)

RY

C(0)0(2,4,6-triclophenyl)
C(O)O(4-nitrophenyl)
C(O)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(O)(3-metyl-2-pyridinylamino)
C(O)(3-metyl-2-pyridinylamino)
C(O)(3-metyl-2-pyridinylamino}
C(O)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(O)(3-metyl-2-pyridinylamino)
C(O)OPh
C(O)(3-metyl-2-pyridinylamino)
C(0O)O(4-nitrophenyl)
C(O)(3-metyl-2-pyridinylamino)
C(0)O(2,4,6-triclophenyl)
C(O)(3-metyl-2-pyridinylamino)

RY

C(0)0O(2,4,6-triclophenyl)
C(0)O(4-nitrophenyl)
C(0)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(O)(3-metyl-2-pyridinylamino)
C(O)(3-metyl-2-pyridinylamino)
C(O)(3-metyl-2-pyridinylamino)
C(0)O(4-nitrophenyl)
C(0)O(2,4,6-triclophenyl)
C(O)(3-metyl-2-pyridinylamino)
C(O)OPh
C(O)(3-metyl-2-pyridinylamino)
C(0)O(4-nitrophenyl)
C(0)(3-metyl-2-pyridinylamino)
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RX
C(O)OH
C(O)OH
C(0)OH
C(0)OH
C(0)OH
co)al
C(0)OMe
C(O)OFEt
C(O)OPh
C(0)OC(CH3)3
C(O)OMe
C(O)OEt
H

o

T om oo

RX
C(0)OH
C(O)OH
C(0)OH
C(0)OH
C(0)OH
co)Cl
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3
C(0)OMe
C(O)OEt
H

H

RY
C(0)OH
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3

RY
C(0)OH
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3
co)Cl
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3
C(0)OPh
C(0)OPh
C(O)OH
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3

RY
C(0)OH
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3
co)Cl
C(0)OMe
C(O)OEt
C(0)OPh
C(0)OC(CH3)3
C(0)OPh
C(0)OPh
C(0)OH
C(0)OMe
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RX RY RX RY
C(0)0O(2,4,6-triclophenyl) C(0)0O(2,4,6-triclophenyl) H C(O)OEt
C(0)O(2,4,6-triclophenyl) C(0)(3-metyl-2-pyridinylamino) H C(O)OPh

H C(0)OC(CH3)3

D3 biét ring mot s chét phén tng va cdc diéu kién phén ing néu trén dé diéu ché
céc hop chét c6 cong thirc 1 c6 thé khong tuong thich véi mot s6 chitc ning c6 trong cic
san phdm trung gian. Trong mot s6 trudng hop, su k&t hop thit fr bao vé/khir bao vé hoic
su hoan chuyén nhém chic trong qué trinh téng hgp s& hé trg tao ra cic sin phdm mong
muodn. Viéc sit dung va lua chon cdc nhém béo vé s& 1a hién nhién d6i v6i ngudi c6 hiéu
biét trung binh trong linh vuc k§ thuat téng hop hod hoc (xem, vi du, Greene, T. W.;
Wuts, P. G. M. Protective Groups in Organic Synthesis, 2nd ed.; Wiley: New York,
1991). Ngudi c6 hiéu biét trung binh trong linh vyc k¥ thuat nay s& hiéu ring, trong mot
s0 truong hop, sau khi dwa vao chat phan iing da dinh nhu duge mé ta trong so d6 riéng 1&

bat k¥, c6 thé cin thyuc hién thém c4c budc téng hop thong thudng khong dugc mo ta chi

#: ti€t dé hoan thanh quy trinh t6ng hop cc hop chit c6 cong thite 1. Ngudi cé hiéu biét

“ trung binh trong Iinh vyc k¥ thuat nay ciing s& hiéu ring c6 thé can thyc hién két hop cic
“"budc dugc minh hoa trong cic so d6 néu (rén theo mot thit tu ngoai thit tuw duoc dua ra
~. theo bg cu thé dé diéu ché€ c4c hop chat ¢ cong thic 1.

Ngudi c6 hiéu biét trung binh trong Iinh vyc k¥ thuat nay ciing s& hiéu ring cic
++ hgp chat c6 cong thic 1 va cac hgp chat trung giah theo sdng ché c6 thé dugc dua vao cic
+phan tng 4i dién ti, 4i nhan, géc, hitu co-kim loai, oxy hod, va khir khdc nhau dé bs sung

nho6m thé hoac cai bién phan tir thé dang tén tai.

Vi du thue hién sang ché

Khong can dwa ra chi tiét hon, bing cdch sitr dung phdn mo td néu trén tin ring
ngudi c6 hi€u biét trung binh trong Iinh vuc k¥ thuat nay c6 thé st dung séng ché & mic
t6i da. Do d6, c4c vi du tong hop sau dugc hiéu 1a chi ¢6 ¥ nghia minh hoa, va khong 1am
gi6i han phan mo t4 theo bat k¥ céch nao. Cic bude trong vi du téng hgp sau minh hoa
quy trinh cho timg budc trong qua trinh bién d6i tdng hgp chung va nguyén liéu ban dau
trong timg budc c6 thé khong cén thiét dugc diéu ché bing cic quy trinh diéu ché cu thé
sir dung toan bd quy trinh dugc mo ta trong cc vi du hodc Budc khiac. Nhiét do moi
truong hodc nhiét do trong phong dugc xdc dinh nam trong khoadng tir 20-25°C. Ty 1&
phan tram tinh theo khdi lugng ngoai trir hén hop dung moi sic ky hodc, c6 chi din khac
dugc chi ra cu thé. Phan va phdn tram d6i véi hdn hop dung méi séc ky tinh theo thé tich,
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trir khi ¢6 chi ddn khdc dugc chi ra cu thé. Phé 'H NMR duoc tinh theo ppm tir
tetrametylsilan; “s” nghia 1a vach don, “d” nghia 1a vach d6i, “dd” nghia 1a cap vach doi,
“ddd” nghia 1a vach do6i clia cap vach doi, “t” nghia 1a vach ba, “m” nghia 12 da vach va
“br s” nghia 1a vach don rong. S6 hop chét ding dé chi cdc hop chat trong bang muc
luc A.

Vi du téng hop 1

Diéu ch€ mudi noi 2-hydroxy-4-oxo-1-(5-pyrimidinylmetyl)-3-[3-(triflometyl)phenyl]-
4H-pyrido[1,2-a]lpyrimidin (hop chét 3)
BuGc A: Diéu ch€ N-(5-pyrimidinylmetylen)-2-pyridinamin

Dung dich chita 2-aminopyridin (11,314g, 120,3mmol) va pyrimidin-5-
carboxaldehyt (14,0g, 129,6mmol) trong clorofom (300mL) dugc khudy & nhiét d6 trong
phong trong 15 phiit. Sau d6, céc chét bay hoi dugc loai bd duéi 4p suét gidm (1 gid &
75°C) @€ tao ra chét rdn mau vang. Chat rin tho dugc hoa tan trong clorofom (300mL),
va dung dich nay dugc khudy trong 15 phiit. Sau d6, cdc chat bay hoi dugc loai bd duéi
ap sudt giam (1 gid & 75°C) d€ tao ra chat rin mau vang. Chét rin tho dwoc hoa tan lai
trong clorofom (300mL), dung dich nay dugc khudy trong 15 phiit, va cdc chét bay hoi
dugc loai bd dudi 4p sudt giam (1 iy & 85°C) d€ tao ra chat rén mau vang. Chat rin nay
dugc 1am kho trong ti sdy chan khong qua dém & 80°C dé tao ra 22,090g (99,8%) hop
chat néu & d&& muc. IH NMR (CDCI3) & 9,26—9,32 (m, 4H), 8,52 (d, 1H), 7,82 (t, 1H),
7,42 (d, 1H), 7,26 (t, 1H).

Budc B: biéu ché N-[(5-pyrimidinyl)metyl]-2-pyridinamin

Natri borohydrua 98% (2,868g, 75,5mmol) & dang bot dugc bd sung vao dung dich
chita metanol (80mL) va tetrahydrofuran (400mL), va hén hop nay duoc khudy manh
trong 5 phit. Sdn phdm thu dugec & budc A (13,9g, 75,5mmol) dugc hoa tan vao
tetrahydrofuran (400mL), va dung dich thu dugc dugc bé sung timg giot vao huyén phi
natri borohydrua véi t6c do khong ddi khoang 33mL/phit. Cam quan clthén hop phan
ting thay déi tir huyén phit mau vang nhat hoi duc sang dung dich trong su6t mau do. Qué
trinh phan tng dugc kiém tra bing phuong phép sic ky ban méng bing dung moi 10%
metanol:40% diclometan:50% toluen. Khi hoan thanh phan tng, axit axetic (3mL) duoc
bd sung timg giot, va hén hop phan tng duoc khuy trong 5 phit. Axit axetic (2mL) va
nuéc (30mL) dugc b8 sung, hén hop phén ting dugc khudy nhanh, va tiép d6 etyl axetat
duoc b sung (500mL). Hén hop phan ng dugc rira bing dung dich nudc natri hydroxit
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IN (300mL), dugc lam kho bang magie sulfat, dugc loc, va dung moi duge loai bd duéi
4p sudt giam ¢ 50°C. Dau tho thu dugc dugc hoa tan trong diclometan (50mL), va dung
dich dugc rira gidi bang cot silicagel (100g) chia etyl axetat (3 L). Dich rira giai duoc co
thanh ddu mau vang-da cam dugc két tinh tir tir dé tao ra 8,909 g (63,4%) sin phim néu &
dé muc du6i dang chat rin mau vang nhat. 1H NMR (CDC13) 6 9,12 (s, 1H), 8,76 (s,
2H), 8,10 (d, 1H), 7,42 (t, 1H), 6,64 (t, 1H), 6,42 (d, 1H), 4,99 (br s, NH), 4,61 (d, 2H).

Budc C: biéu ch€ 1,3-dimetyl 2-[3-(triflometyl)phenyl]propandioat

bioxan (100mL) dugc suc bang khi nito trong 10 phit. Phenanthrolen (1,0g) va
dong (I) iodua (1,0g) dugc bd sung vao dioxan ndy, huyén phit dugc khudy trong moi
truong nito trong 5 phit, va ti€p d6 xesi cacbonat (18,72g, 57,45mmol), dimetyl malonat
(5,46g, 50,6mmol), va 1-iodo-3-(triflometyl)benzen (12,5g, 46,0mmol) dugc bS sung.
"Hén hop phan tng dugc gia nhiét t6i nhiét do hdi luwu trong 18 gid va tiép d6 duoc lam
ngudi dén nhiét do trong phong. Dung dich nuéc HCI 1N dugc bé sung vao hén hop phan
iing, cdc 16p dugc tich riéng, va 16p nude duge chiét bang etyl axetat (3 x 100mL). L6p
hitu co gom lai dugc 1am kho trén magie sulfat va duge loc. Phan hé trg loc chia tdo cit
- Xelit® (5g) duoc bd sung vao thiét bi loc, va huyén phu thu dugc duogc cé dudi dp suit
- gidm & 50°C dé tao ra chat rin chita san phdm tho dugc hap phu lén Xelit®. Chat rén nay
- dugc tinh ché bing séic ky silica gel v6i gradien ndm trong khoang tit 100% hexan dén
25% etyl axetat trong hexan dé tao ra 7,36g (58,0%) san phdm néu & dé muc. 1H NMR
(CDCl3) 6 7,59—7,65 (m, 3H), 7,49 (t, 1H), 4,70 (s, 1H), 3,76 (s, 6H).

Budc D: Diéu ché bis(2,4,6-triclophenyl) 2-[3-(triflometyl)phenyl]propandioat

San phdm thu duge & budc C duge bd sung vao dung dich chita NaOH (25g) trong
nudc (75mL), va hdn hop phan ing duge khudy manh trong moi trudng nito & 60°C trong
8 phiit. Hén hop phan tng tiép d6 duge bé sung vao bang (100 g), va dung dich nuéec HC1
6N duogc bd sung cho t6i khi dat t6i d6 pH bang 1. Dung dich nay dugc chiét bing etyl
axetat (3 x 100mL), va phan chiét hitu co gom lai dugc 1am kho trén magie sulfat, dugc
loc, va dugc ¢ dudi dp sudt giam. Diclometan (200mL) duge b sung vao chét rin mau
trang thu dugc, sau d6 b sung oxalyl clorua (SmL) va N,N-dimetylformamit (0,5mL).
Hbn hop phan tng dugc khudy & nhiét do trong phong trong 2 gid, sau d6 bd sung 2,4,6-
triclophenol (10,528g, 53,32mmol). Sau khi khudy qua dém & nhiét d6 trong phong, hén
hop phan ting dugc c6 dudi dp suét giam. Metanol duge bé sung vao chit rén thu duoc, va

chét ran nay dugc keét tha tir tir tit dung dich. Chét rén dugc thu lai bing céch loc dé tao ra
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8,161g (50,43%) sin phim néu & d& muc du6i dang chét rin. 1H NMR (CDCl13) 6 7,91
(s, 1H), 7,83 (d, 1H), 7,70 (d, 1H), 7,59 (t, 1H), 7,37 (s, 4H), 5,38 (s, 1H).

Budc E: Diéu ch€ mudi noi 2-hydroxy-4-oxo-1-(5-pyrimidinylmetyl)-3-[3-(triflometyl)-
phenyl]-4H-pyrido[1,2-a]pyrimidin

San phdm thu duge & bude B (3,31g, 17,8mmol) dirgc bd sung vao san phdm thu
duoc & budc D (8,16 g, 13,4mmol) trong toluen (100mL). Hén hop phén ing dugc gia
nhiét t6i 110°C trong 6 giv, trong thdi gian nay chat rin mau vang dugc két tha khodi dung
dich. Hén hop phan ting dugc co véi st c6 mat clia Xelit®, va san phdm tho6 dugc hip phu
len Xelit® dugc tinh ché bing sic ky silica gel véi gradien nim trong khoéang tir 100%
etyl axetat dén 25% metanol trong etyl axetat dé tao ra 7,36g (58,0%) sin phdm néu & dé
muc, hop chat theo sdng ché.

Vi du téng hop 2 _

Diéu ch€ mudi ngi 3-(4'-xyano-5,2'-dimetyl[1,1'-biphenyl]-3-yl)-2-hydroxy-4-oxo-1-(5-
pyrimidinylmetyl)-4H-pyrido[1,2-a]pyrimidin (hgp chat 18)
Budc A: Diéu ché 1,3-bis(1,1-dimetyletyl) 2-(3-iodo-5-metylphenyl)propandioat

Poéng iodua (332 mg, 1,74mmol), xesi cacbonat (5,6g, 17,4mmol), va axit
picolinic (429mg, 3,49mmol) dugc bd sung vao binh cdu kho trong moéi trudng nito.
Dung dich chita 3,5-diiodotoluen (3g, 8,7mmol) trong dioxan (10mL) dugc bd sung, sau
d6 b6 sung di-tert-butyl malonat (1,3mL, 8,7mmol). Khong khi bén trong binh c4u dugc
loai bo trong chan khong va thay bang khi nito; quy trinh ndy duoc 13p lai tdng cong 3
14n. Hon hop phén tng ti€p d6 dugc gia nhiét dén 80°C va duoc khudy trong 24 gid. Hén
hop phén tng ti€p d6 duoc 1am nguoi dén nhiét do trong phdng, dugc ngimg lai bing
dung dich nuéc amoni clorua bio hoa (50mL), va dugc chiét hai 14n bang dietyl ete
(50mL). Céc 16p hitu co duge gop lai, duge lam kho trén MgSOy4, va dugc c6 dudi 4p sust
gidm. Chét rén thu dugc dugc tinh ché bing sic ky trén silicagel duoc rira giai bing etyl
axetat trong hexan dé tao ra sn phm néu & dé muc duéi dang d4u mau da cam (0,62 g).

1H NMR (CDCl3) 6 7,50 (dd 2H), 7,15 (s, 1H), 4,30 (s, 1H), 2,30 (s, 3H), 1,47 (m, 18H).

Bu6c B: Diéu ch€ 1,3-bis(1,1-dimetyletyl)2-(4'-xyano-5,2'-dimetyl[1,1'-biphenyl]-3-yl)-
propandioat

Hén hop chita 1,3-bis(1,1-dimetyletyl) 2-(3-iodo-5-metylphenyl)propandioat (san
phém thu duge & bude A, 320mg, 0,74mmol), 4-xyano-2-metylaxit phenylboronic
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(178mg, 1,11mmol), natri cacbonat (78mg, 0,74mmol), bis(triphenylphosphin)paladi(IT)
diclorua (52mg, 0,074mmol), dioxan (5mL), va nuéc (ImL) duoc gia nhiét t6i 80°C va
duoc khudy trong 20 phiit. Hon hop phan tng ti€p d6 dugc 1am ngudi dén nhiét do trong
phong, va dugc loc qua cot silicagel bang 20% etyl axetat trong hexan. Néng do dich rira
giai dudi dp sudt gidm tao ra ddu mau nau (430mg) chita sén phdm tho, dugc sit dung
trong budc ti€p theo ma khong cén tinh ché thém.

1H NMR (CDCl3) 6 7,70-7,10 (m, 6H), 4,436 (s, 1H), 2,402 (s, 3H), 2,289 (s, 3H), 1,469
(s, 18H).

Buéc C: Diéu ch€ mu6i noi 3-(4'-xyano-5,2'-dimetyl[1,1'-biphenyl]-3-y1)-2-hydroxy-4-
0x0-1-(5-pyrimidinylmetyl)-4H-pyrido[1,2-a]pyrimidin

Hoén hgp chita N-[(5-pyrimidinyl)metyl]-2-pyridinamin (65mg, 0,34mmol) va
1,3-bis(1,1-dimetyletyl) 2-(4'-xyano-5,2'-dimetyl[1,1'-biphenyl]-2-yl)propandioat (sdn
: phidm thu dugc & budc B, 120 mg, 0,28mmol) in p-xymen (2mL) va 1,2,3 ,4-

7+ tetrahydronaphtalen (titc 1a tetralin, ImL) dugc gia nhiét t6i 178°C va duge khudy trong

:4-1,5 gid. Hon hop phan dng ti€p d6 dugce 1am ngudi dén nhiét do trong phong, va dugc tinh

- ché bing sic ky trén silicagel duoc rira gidi bing 20% metanol trong etyl axetat dé tao ra

++:40mg (25%) hop chét néu & dé muc, hop chét theo sdng ché, & dang chét rén mau vang.

« THNMR ((CD3)2CO0) 6 9,5 (dd, 1H), 9,05 (s, 1H), 8,95 (d, 2H), 8,35 (m, 1H) , 7,95 (dd,

-« 1H), 7,80 (d, 1H), 7,75 (s, 1H), 7,70 (s, 1H), 7,65 (i, 1H), 7,55 (m, 1H), 7,45 (dd, 1H),

7,0 (d, 1H), 5,75 (s, 2H), 2,06 (d, 6H).

~_Béng céc quy trinh dugc néu trong phdn mo ta clng v6i phuong phip di biét trong
linh vuc nay, céc hop chét trong cdc bang 1 va 2 dudi day c6 thé dugc diéu ché. Cic tir
viét tit dudi day dugc st dung trong bang 1: Me c6 nghia 12 metyl, Et ¢6 nghia 13 etyl, Pr
¢ nghia 1a propyl va Bu c6 nghia 1a butyl.

-61-



Rb,RC,RAdvaRe A H
R2 R2
H OCF3
F OCHF,
Cl OCH,CF3
Br SCF3
I SCF3
Me SCHF»
Et Xyano
Pr phenyl
i-Pr 2-flophenyl
t-Bu 3-clophenyl
CF; 3-(CF3)phenyl
CHyF 3-flophenyl
CHF, 3-xyanophenyl
OMe 3-(OCF3)phenyl
OEt 4-flophenyl
O-n-Pr 4-clophenyl
O-i-Pr 4-(CF3)phenyl
R2,RC,RAvaRe 12 H
RO RO
H OCF3
F OCHF,
cl OCH,CF3
Br SCF3
I SCF3
Me SCHF,
Et Xyano
Pr phenyl
i-Pr 2-flophenyl

RrR2

4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flopheny!
3-flo-4-clophenyl
2.4-diclophenyl

2 4-diflophenyl
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl

RO

4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
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R2
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2—ﬂo—5-clopi1eny1
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

RD
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl



+-Bu 3-clophenyl

CF3 3-(CF3)phenyl

CHyF 3-flophenyl '

CHF, 3-xyanophenyl

OMe 3-(OCF3)phenyl

OEt 4-flophenyl

O-n-Pr 4-clophenyl

O-i-Pr 4-(CF3)phenyl
R2,Rb,RAvaRe 12 H

RC RC

H OCF;

F OCHF,

Cl OCH;CF3

Br SCF3

I SCF3

Me SCHF,

Bt Xyano

Pr phenyl

i-Pr 2-flophenyl

t-Bu 3-clopheny!

CFs 3-(CF3)pheny]

CHyF 3-flophenyl

CHEF, 3-xyanopheny!

OMe 3-(OCF3)phenyl

OEt 4-flophenyl

O-n-Pr 4-clophenyl

O-i-Pr 4~(CF3)phenyl
R2[aF; RS, RAvaRe 12 H

RD RP

H OCF;5

F OCHF,

Ccl OCH,CF3

Br SCF3

I SCF3

Me SCHF,

Et Xyano

Pr phenyl

i-Pr 2-flophenyl

t-Bu 3-clophenyl

CF3 3-(CF3)phenyl

CHyF 3-flophenyl
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3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl

2

4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl

RO

4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
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2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

RC
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

RO
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl



CHF,
OMe
OEt
O-n-Pr
O-i-Pr

3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl
4-clophenyl
4-(CF3)phenyl

R21aF;Rb,RAdvaRe1a H

RC

H

F

cl

Br

I

Me

Et

Pr
I-Pr
+-Bu
CF3 ‘
CHyF
CHF,
OMe
OEt
O-n-Pr
O-i-Pr

RC

OCF3

OCHF,
OCH,CF3
SCF3

SCF3

SCHF,

Xyano

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl
4-clophenyl
4-(CF3)phenyl

Ra13F;Rb, RCvaRe A H

R4
H
F
ql
Br

Et

i-Pr
t-Bu

OEt

Rd

OCF3

OCHF,
OCH,CF3
SCF3

SCF3

SCHF,

Xyano

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl
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2,4-diclophenyl
2,4-diflophenyl
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl

R¢

4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl

‘2,4-diﬂophenyl

2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl

Rd

4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2.4-diclophenyl
2,4-diflophenyl
2-flo-4-xyanophenyl
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2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

R¢
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

Rd
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl



O-n-Pr
O-i-Pr

4-clophenyl
4-(CF3)phenyl

RalAF,Rb,RCvaRd1a H

R®

H

F

cl

Br

I

Me

Et

Pr
i-Pr
t-Bu
CF3
CH,yF
CHF,
OMe
OEt
O-n-Pr
O-i-Pr

R21aCL RS, RdvaRea H

RD

H
F
cl

OMe
OEt
O-n-Pr
O-i-Pr

R®

OCF3

OCHF,
OCH,CF3
SCF3

SCF3

SCHF,

Xyano

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl
4-clophenyl
4-(CF3)phenyl

R®

OCF3

OCHF,
OCH,CF3
SCF3

SCF3

SCHF,

Xyano

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl
4-clophenyl
4-(CF3)phenyl
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2-flo-4-clophenyl
2-metyl-4-clophenyl

R®

4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2—mety1-4-clophenyl

RO

4-xyanophenyi
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl
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R®
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-3-clophenyl
2,5-diclophenyl
2-fio-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

RP
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl



R21aCL; Rb,RAvaRe1a H

R¢
H
F
cl

CHF
OMe
OEt
O-n-Pr
0-i-Pr

R¢

OCF3

OCHF,
OCH,CF3
SCF3

SCF3

SCHF,

Xyano

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl
4-clophenyl
4-(CF3)phenyl

R21aCL; Rb,RCvaRe 1A H

R4
,..H
a

CHF,
OMe
OEt
O-n-Pr
O-i-Pr

R4

OCF3

OCHF,
OCH,CF3
SCF3

SCF3

SCHF,

Xyano

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl
4-clophenyl
4-(CF3)phenyl

R21aCL;RP,RCvaRA 12 H

R®
H

R
OCF3
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RC

4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl

Rd

4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-tlo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl

RE
4-xyanophenyl
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RC
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

R4
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

R®
2-flo-4-(CF3)phenyl



OMe

OEt

O-n-Pr

O-i-Pr
R21a OMe;

Br

OCHF,
OCH;,CF3
SCF3

SCF3

SCHF,

Xyano

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flopheny!
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl
4-clophenyl
4-(CF3)phenyl
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4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl

RC,RdvaRe1a H
RP RO
OCF3 4-xyanopheny!
OCHF, 4-bromophenyl
OCH,CF3 G-clo-3-pyridinyl
SCF3 6-flo-3-pyridinyl
SCF3 6-(CF3)-3-pyridinyl
SCHF, 4,6-diclo-3-pyridinyl
Xyano 2-flo-6-clo-3-pyridinyl
phenyl 2,6-diclo-3-pyridinyl

2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl
4-clophenyl
4-(CF3)phenyl

2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl

RO, RAvaRe1aH
R¢ R¢
OCF3 4-xyanophenyl
OCHF, 4-bromophenyl
OCH,CF3 6-clo-3-pyridinyl
SCF3 6-flo-3-pyridinyl
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2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

RO
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

R®
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl



CHF)

OMe

OEt

O-n-Pr

O-i-Pr
R2 13 OMe;

R4

H

F

Cl

i-Pr
1-Bu

CHyF

CHF

OMe

OFEt

O-n-Pr

O-i-Pr
R21]a OMe;

SCF3

SCHF,

Xyano

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl
4-clophenyl
4-(CF3)phenyl

Rb, RCvaRC 1A H

R4

OCF3
OCHF,
OCH,CF3
SCF3

SCF3
SCHF,
Xyano
phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl

3-flophenyl

3-xyanophenyl
3-(OCF3)phenyl
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6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl

2 4-diflophenyl
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl

R4

4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl

4-flophenyl 2-flo-4-xyanophenyl
4-clophenyl 2-flo-4-clophenyl
4-(CF3)phenyl 2-metyl-4-clophenyl
Rb, RCvaRdIaH
R® R®
OCF; 4-xyanophenyl
OCHF, 4-bromophenyl
OCH,CF3 6-clo-3-pyridinyl
SCF3 6-flo-3-pyridinyl
SCF3 6-(CF3)-3-pyridinyl
SCHF, 4,6-diclo-3-pyridinyl
Xyano 2-flo-6-clo-3-pyridinyl
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2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

R4
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromcephenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyi
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyi
2-(CF3)-4-clopheny]
2,5-diflophenyl!
2-flo-5-(CF3)pheny]
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

R®
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl



CHF,
OMe
OEt
O-n-Pr
O-i-Pr

R21aMe; RS, RdvaRe 1A H

RD
H
F
a

CHF,
OMe
OEt
O-n-Pr
O-i-Pr

Ra1aMe; Rb,RdvaRe 13 H

RC
H
F
Cl
Br
1
Me

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCFz)phenyl
4-flophenyl
4-clophenyl
4-(CF3)phenyl

RP

OCF;
OCHF,
OCH,CF3
SCF3

~.{ SCF3
« | SCHFy

Xyano
phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl

-3-flophenyl

3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl
4-clophenyl
4-(CF3)phenyl

R®

OCF3
OCHF,
OCH;CF3
SCF3

SCF3
SCHF,
Xyano
phenyl
2-flophenyl
3-clophenyl
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2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl

RO

4-xyanophenyl
4-bromopheny]
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl

R

4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
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2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

RO
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2.5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

R®
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl



CF3
CHyF
CHF,
OMe
OEt
O-n-Pr
O-i-Pr

R21a Me; Rb,RcvaRe1a H

Rd
H
F
Cl
Br
I
Me
Et

CHF,
OMe
OEt
O-n-Pr
O-i-Pr

R21aMe; Rb,RCvaRd1a H

R®
H
F
a

3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl
4-clophenyl
4-(CF3)phenyl

Rd

OCF3
OCHF,
OCH;CF3
SCF3
SCF3

| SCHFy

Xyano

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl
4-clophenyl
4-(CF3)phenyl

R®

OCF3

OCHF,
OCH,CF3
SCF3

SCF3

SCHF,

Xyano

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
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3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl

Rd

4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flopheny!
3-flo-4-clophenyl
2,4-diclophenyl

2 ,4-diflophenyl
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl

R®

4-xyanophenyl
4-bromophenyl
6-clo-3-pyridiny!l
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
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2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

R4
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(0OCF3)phenyl
2-clo-5-(CF3)phenyl

R®
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl



OMe
OEt
O-n-Pr
O-i-Pr

3-(OCF3)phenyl
4-flophenyl
4-clophenyl
4-(CF3)phenyl

RA1aCl; R2, RCvaRe 1A H

RD

H

F

Cl

Br

I

Me ‘
Et

Pr
i-Pr
t-Bu
CF3
CHyF
CHF,
OMe
OEt
O-n-Pr
O-i-Pr

Rd 1a CF3; R4, REvaRC 1A H'

RD
H
F
Cl
Br
I
Me

RP
OCF3

| OCHF,

OCH,CF3
SCF3

SCF3

SCHF,

Xyano

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl
4-clophenyl
4-(CF3)phenyl

RO

OCF3

OCHF,
OCH,CF3
SCF3

SCF3

SCHF,

Xyano

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl
4-clophenyl
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2,4-diflophenyl
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl

RD

4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl

RO

4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl
2-flo-4-xyanophenyl
2-flo-4-clophenyl
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2-clo-5-(CF3)phenyl

RO
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

RD
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CFz)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2—ﬂo-5—(OCF3)pheny1
2-clo-5-(CF3)phenyl



O-i-Pr ‘ 4-(CF3)phenyl
Rb 12 Br; R2, REvaRe 1a H

R4 Rd

H OCF3

F OCHF,

a OCH,CF3

Br SCF3

i SCF3

Me SCHF,

Et Xyano

Pr phenyl

i-Pr 2-flophenyl

-Bu 3-clophenyl

Ciy 3-(CF3)phenyl

CH,yF 3-flophenyl

CHF, 3-xyanophenyl

OMe 3-(OCF3)phenyl

QFt 4-flophenyl

QG-n-Pr 4-clophenyl

O-i-Pr 4-(C¥3)phenyl
Rb 13 OCF3; R?, R va R¢ 12

Rd R4

H OCF3

F OCHF,

Cl OCH;CF3

Br SCF3

1 SCF3

Me SCHF,

Et Xyano

Pr phenyl

i-Pr 2-flophenyl

#+Bu 3-clophenyl

CF3 3-(CF3)phenyl

CHyF 3-flophenyl

CHF, 3-xyanophenyl

OMe 3-(OCF3)phenyl

OEt 4-flophenyl

O-n-Pr 4-clophenyl

O-i-Pr 4-(CF3)phenyl
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| 2-metyl-4-clophenyl

Rd

4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2.4-diclophenyl
2,4-diflophenyl
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl
H

Rd

4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl

RP 13 OMe; R2, RCvaRe 13 H

RrRd

RrRd

Rd
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R4
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

R4
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyi
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl



CHF,
OMe
OFEt
O-n-Pr
O-i-Pr

OCF3
OCHF,
OCH,CF3
SCF3

SCF3

SCHF,
Xyano

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl
4-clophenyl
4-(CF3)phenyl

RPIAF;Ra, RCvaRe1aH

R?

H

F

Cl

Br

I

Me

Et

Pr
i-Pr
t-Bu
CF3
CHyF
CHF,
OMe
OEt
O-n-Pr
O-i-Pr

Rb1aCN; R2, RCvaRe1aH

R4
H
F
a

R4
OCF3
OCHF,
OCH,CF3
SCF3
SCF3
SCHF,

Xyano

‘phenyl

2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl
4-clophenyl
4-(CF3)phenyl

R4
OCF3
OCHF,
OCH,CF3
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4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl

R4
4-xyanophenyl

| 4-bromophenyl

6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4.,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl

R4
4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
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2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyi
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(0GCF3)pheny!
2-clo-5-(CFz)phenyl

R4
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF5)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

R4
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl



CHF,
OMe
OEt
O-n-Pr
O-i-Pr

Rb1a Me; R2 REvaRe 1a H

R4
H
F
Cl
Br
I
Me
Et

SCF3

SCF3

SCHF,

Xyano

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl
4-clophenyl

4-(CF3)phenyl

Rd

OCF3

OCHF,

OCH,CF3

SCF3

SCF3

SCHF,

Xyano

phenyl

2-flophenyl

3-clophenyl

3-(CF3)phenyl

3-flophenyl

3-xyanophenyl

3-(OCF3)phenyl

4-flophenyl

4-clophenyl

4-(CF3)phenyl
RCvaRelaH

R4

OCF3

OCHF,

OCH,CF3

SCF3

SCF3

SCHF,
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6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2.4-diclophenyl
2,4-diflophenyl
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl

R4

4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl

R4

4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
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2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

R4
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

R4
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl



CHF,

OMe

OEt

O-n-Pr

O-i-Pr
RavaRbIa

R¢

H

F

Cl

O-n-Pr
O-i-Pr
Ra1aF;Rb

R¢
H
F
Cl

Xyano
phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl
4-clophenyl
4-(CF3)phenyl

F;RC¢vaR€IlaH
R4
OCF3
OCHF,
OCH,CF3
SCF3
SCF3
SCHF,

Xyano

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl
4-clophenyl
4-(CF3)phenyl

R4

OCF3
OCHF,
OCH,CF3
SCF3
SCF3
SCHF,»
Xyano
phenyl
2-flophenyl

1a Cl; RCvaRe I
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2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl

2 ,4-diflophenyl
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl

R4

4-xyanophenyl ~
4-bromopheny!
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridiny!
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-3-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl
H

Rd

4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
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2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

R4
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

Rd
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
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t-Bu 3-clophenyl 3-bromo-5-flophenyl

CF3 3-(CF3)phenyl 3-clo-5-flophenyl

CHyF 3-flophenyl 3-flo-4-clophenyl

CHF, 3-xyanophenyl 2,4-diclophenyl

OMe 3-(OCF3)phenyl | 2,4-diflophenyl

OEt 4-flophenyl 2-flo-4-xyanophenyl

O-n-Pr 4-clophenyl 2-flo-4-clophenyl

O-i-Pr 4-(CF3)phenyl 2-metyl-4-clophenyl
R€1a OMe; R, RbvaRe A H

Rd Rd Rd

H OCF3 4-xyanophenyl

F OCHF, 4-bromophenyl

a OCH,CF3 6-clo-3-pyridinyl

Br SCF3 6-flo-3-pyridinyl

I SCF3 6-(CF3)-3-pyridinyl

Me SCHF,» 4,6-diclo-3-pyridinyl

Et Xyano 2-flo-6-clo-3-pyridinyl

Pr phenyl 2,6-diclo-3-pyridinyl

i-Pr 2-flopheny! 2-bromo-5-clo-4-pyridinyl

t-Bu 3-clophenyl 3-bromo-5-flophenyl

CF3 3-(CF3)phenyl | 3-clo-5-flophenyl

CHyF 3-flophenyl 3-flo-4-clophenyl

CHF, 3-xyanophenyl 2,4-diclophenyl

OMe 3-(0CF3)phenyl | 2,4-diflophenyl

OEt 4-flophenyl 2-ﬂ0-4—xyanophenyl

O-n-Pr 4-clophenyl 2-flo-4-clophenyl

O-i-Pr 4-(CF3)phenyl 2-metyl-4-clophenyl
RC1a Me; R2, RbvaRe IaH

Rd Rd Rd

H OCF3 4-xyanophenyl

F OCHF, 4-bromophenyl

Cl OCH,CF3 6-clo-3-pyridinyl

Br SCF3 6-flo-3-pyridinyl

I SCF3 6-(CF3)-3-pyridinyl

Me SCHF, 4,6-diclo-3-pyridinyl

Et Xyano 2-flo-6-clo-3-pyridinyl

Pr phenyl 2,6-diclo-3-pyridinyl

i-Pr 2-flophenyl 2-bromo-5-clo-4-pyridinyl

t-Bu 3-clophenyl 3-bromo-5-flophenyl

CF3 3-(CF3)phenyl 3-clo-5-flophenyl

CHyF 3-flophenyl 3-flo-4-clophenyl
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2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

R4
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

R4
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl



CHF»
OMe
OEt
O-n-Pr
O-i-Pr
RCI1aF; R3,
R4
H
F
Cl
Br

t-Bu

CHyF
CHF,
OMe
OEt
O-n-Pr
O-i-Pr

RCIaCl: R2, RPvaRe1a H

R4
H
F
Cl
Br
1
Me
Et

3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl
4-clophenyl
4-(CF3)phenyl
RbvaRe1aH
R4

OCF3

OCHF,
OCH,CF3
SCF3

SCF3

SCHF,

Xyano

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl
4-clophenyl
4-(CF3)phenyl

R4

OCF3

OCHF,
OCH,CF3
SCF3

SCF3

SCHF,

Xyano

phenyl
2-flophenyl
3-clophenyl
3-(CF3)phenyl
3-flophenyl
3-xyanophenyl
3-(OCF3)phenyl
4-flophenyl
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2 ,4-diclophenyl

2 4-diflophenyl
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl

R4

4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl

2 4-diflophenyl
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl

R4

4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl

2 4-diclophenyl

2 4-diflophenyl
2-flo-4-xyanophenyl
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2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

R4
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)pheny!
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl

R4
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl
2-metyl-4-(CF3)phenyl
2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl
2-flo-5-(OCF3)phenyl
2-clo-5-(CF3)phenyl



O-n-Pr
O-i-Pr
RavaR€1a

RO

=o)

t-Bu

CHyF
CHF,
OMe
OEt
O-n-Pr
O-i-Pr

4-clophenyl

4-(CF3)phenyl
F;RCvaRd1aH

RD

OCF3

OCHF,

OCH,CF3

SCF3

SCF3

SCHF,

Xyano

phenyl

2-flophenyl

3-clophenyl

3-(CF3)phenyl

3-flophenyl

3-xyanophenyl

3-(OCF3)phenyl

4-flophenyl

4-clophenyl

4-(CF3)phenyl
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2-flo-4-clophenyl
2-metyl-4-clophenyl

RD

4-xyanophenyl
4-bromophenyl
6-clo-3-pyridinyl
6-flo-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-diclo-3-pyridinyl
2-flo-6-clo-3-pyridinyl
2,6-diclo-3-pyridinyl
2-bromo-5-clo-4-pyridinyl
3-bromo-5-flophenyl
3-clo-5-flophenyl
3-flo-4-clophenyl
2,4-diclophenyl
2,4-diflophenyl
2-flo-4-xyanophenyl
2-flo-4-clophenyl
2-metyl-4-clophenyl

RP
2-flo-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-flo-4-bromophenyl
2-clo-4-flophenyl
2-(CF3)-4-flophenyl

2-metyl-4-(CF3)phenyl

2-clo-4-(CF3)phenyl
2-(CF3)-4-clophenyl
2,5-diflophenyl
2-flo-5-(CF3)phenyl
2-flo-5-clophenyl
2,5-diclophenyl

2-flo-5-(OCF3)phenyl

2-clo-5-(CF3)phenyl

R!
2-flo-4-pyridinyl
2-bromo-4-pyridinyl
6-flo-2-pyridinyl
6-bromo-2-pyridinyl
4-flo-2-pyridinyl
4-bromo-2-pyridinyl

Bang 2
0O
RI
L]
NS
Nt o
)
P
N
Rl
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2-clo-4-pyridinyl
2-(triflometyl)-4-pyridinyl
6-clo-2-pyridinyl
6-(triflometyl)-2-pyridinyl
4-clo-2-pyridinyl
4-(triflometyl)-2-pyridinyl
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Hop chat theo sdang ché thuong dugc sir dung 1am hoat chét phong trir dong vat
khong xuong s6ng trong hdn hop, tic 12 ché phdm, véi it nhat mot thanh phin bd sung
dugc chon tir nhém bao gém chat hoat dong bé mit, chat pha lodng dang rin va chat pha
loang dang 16ng, ding 1am chat mang. C4c thanh phin trong hén hgp hodc ché phdm
dugc chon phu hgp véi cac dac tinh 1y hoc cta hoat chit, cach dung va cac yéu t6 moi
trudng nhu loai dat, do 4m va nhiét do.

Céc ché€ phdm hitu ich bao gdm ca c4c hén hop 16ng va ran. Cic hén hgp 16ng bao
gom dung dich (bao gébm dang c6 dic dé nhil h6a), huyén phi, nhii tuong (bao gém vi
nhil tvong va/hodc nhil tuong-huyén phil) va c4c dang twong tu tuy ¥ ¢ thé dugc 1am dac
thanh céc gel. Loai hén hop 16ng chita nude néi chung 1a dang c6 dic dé tan, dang co dic
hén dich, hén dich vién nang, nhi twong co dic, vi nhii twong va nhil twong-huyén phil.
Loai hén hgp 16ng khong chita nuGe néi chung 1a dang c6 diac dé nhii héa, dang co dic vi
nhii héa, dang c6 dac dé phan tédn va dang phan tdn dang dau.

Loai hén hop rin néi chung 13 dang bot min dé ric kho, bot, hat, vién tron nhd,
vién tron, vién hinh thoi, vién nén, dang mang bao (bao goém céc 16p pht hat) va céc dang
tuong tu, c¢6 thé 1a d& phan t4n trong nuéc (“dé thdm”) hodc tan trong nuéc. Céc 16p mang
va céc 16p phu duogc tao ra tir cic dung dich tao mang hodc huyén phi dé chay dac biét
hitu ich dung dé xi 1y hat. Hoat chét c6 thé dugc bao (vi) nang va con duoc tao thanh hén
dich hodc ché& phdm ran; theo cich khic, toan b ché phdm chita hoat chét cé thé duoc
bao nang (hodc “dugc bao”). Viéc bao nang ¢ thé phong trir hodc 1am cham qui trinh
giai phong hoat chét. Hat c6 thé nhil héa két hgp dugc cdc wu diém clia ca ché phdm dang
c6 dic c6 thé nhil héa va ch€ phdm dang hat kho. Cdc hén hgp dam dic duoc st dung chi
yéu 1am chat trung gian dung dé pha ché tiép.

Céc ché€ phdm phun thudng duoc dua vao moéi trudng thich hgp truée khi phun.
Céc ché€ phdm 16ng va rin nhu vay dugc bao ché dé duoc pha loing mot cach dé& dang
trong moi trudng phun, thudng 12 nudc. Céc thé tich phun c6 thé nim trong khoang tir
mot téi mot vai nghin lit cho mot hecta, nhung thong thuong hon, nim trong khoang tix
mudi t6i vai tram lit cho mot hecta. Cdc ché phdm phun c6 thé duoc tron sin trong thing
v6i nuGc hodc moi trudng thich hgp khac ding dé xir 1y 14 béng cach phun Ién khong
trung hodc dua vao dét, hoac dua vao moi trudng sinh trudng ctia thuc vat. Cdc ché phdm
16ng va kho c6 thé dugc dinh lugng truc tiép trong hé tuéi phun hoic duge dinh luong
trong ranh khi gieo trong. Cdc ch€ phdm 16ng va rin c6 thé duoc dua lén thuc vat hat 1am
chat xir 1y hat truéc khi gieo tréng dé bao vé ré dang phat trién va céc bo phan khéc dudi

mat dat cta thuc vat va/hoac tédn 14 thong qua qué trinh hap thu noi hap.
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Céc ché phdm s& thudng chita Iugng hitu hiéu hoat chat, chat pha lodng va chat

hoat dong bé mit trong khoang gén ding sau day dé tdng lugng 13 100 phéan trim trong

lugng.
Phan tram trong lugng
Hoat chat Chat pha Chét hoat dong
loang bé mit

Hat, vién nén va bot dé phan tin  0,001—90 0—99,999 0—I15
trong nudc va dé tan trong nudc

Huyén phd, nhil tvong, dung dich 1—50 40—99 0—50
ddu (ké ca chat co dic c6 thé nhii

‘'hod)

Bot min 1—25 70—99 0—5
Hat va vién tron 0,001—95 5—99,999 0—15
Hén hop dam dac 90—99 0—10 0—2

Chat pha lodng dang rédn bao gém, vi du, dit sét nhu bentonit, montmorillonit,
‘attapulgit va kaolanh, thach cao, xenluloza, titan dioxit, k&€m oxit, tinh bot, dextrin, dudng
(vi du, lactoza, sucroza), silic oxit, bot talc, mica, dat te’io silic, ure, canxi cacbonat, natri
cacbonat va bicarbonat, va natri sulfat. Ch4t pha lodng dang rin thong thudng dugc mo ta
trong &n pham: Watkins et al., Handbook of Insecticide Dust Diluents and Carriers, 2nd
Ed., Dorland Books, Caldwell, New Jersey.

Chat pha loang dang 1éng bao gbm, vi du, nugc, N,N-dimetylalkanamit (vi du,
N,N-dimetylformamit), limonen, dimetyl sulfoxit, N-alkylpyrolidon (vi du, N-
metylpyrolidinon), etylen glycol, trietylen glycol, propylen glycol, dipropylen glycol,
polypropylen glycol, propylen cacbonat, butylen cacbonat, parafin (vi du, ddu khodng
tring, parafin thong thudng, isoparafin), alkylbenzen, alkylnaphtalen, glyxerin, glyxerol
triaxetat, sorbitol, triacetin, cic hydrocacbon thom, cic chit béo di dugce khir géc thom,
alkylbenzen, alkylnaphtalen, cic keton nhu xyclohexanon, 2-heptanon, isophoron va 4-
hydroxy-4-metyl-2-pentanon, axetat nhu isoamyl axetat, hexyl axetat, heptyl axetat, octyl

axetat, nonyl axetat, tridexyl axetat va isobornyl axetat, cic este khac nhu c4c este lactat
alkylat héa, céc este dibazo va y-butyrolacton, va cdc rugu, ching c6 thé 12 mach théng,
mach nhdnh, bdo hoa hodc khong bao hoa, nhu metanol, etanol, n-propanol, rugu

isopropylic, n-butanol, rugu isobutylic, n-hexanol, 2-etylhexanol, n-octanol, decanol,
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rugu isodexylic, isooctadecanol, rugu xetylic, lauryl rugu, rugu tridexylic, rugu oleylic,
xyclohexanol, rugu tetrahydrofurfurylic, diaxeton rugu va rugu benzylic. Chét pha lodng
dang 16ng ciing bao gém céc este glyxerol cﬁa céc axit béo bdo hoa va khong bdo hoa
(thuong la  Cg—Cp2), nhu cic ddu thuc vat tir hat va qua (vi du, d4u oliu, thau d4u, hat
lanh, vimg, ngii coc (ngo), lac, huéng duong, hat nho, rum, hat bong, dau twong, hat cai
déu, dira va co), cdc chat béo c6 nguén gbc dong vat (vi du, md bo, md lgn, ddu gan c4
tuyét, ddu cd), va cdc hén hgp cua ching. Chét pha loang dang 16ng ciing bao gém céc
axit béo alkylat héa (vi du, dugc metyl héa, etyl héa, butyl héa) trong d6 cic axit béo co
thé thu dugc bing céch thity phan céc este glyxerol i céc nguodn thuc vat va dong vat, va
c6 thé dugc tinh ché bang chung cat. Chét pha lodng 16ng thong thudng dugc mo ta trong
&n phdm: Marsden, Solvents Guide, 2nd Ed., Interscience, New York, 1950.

Céc hén hop rén va 16ng theo séng ché thudng bao gébm mot hodc nhiéu chat hoat
dong bé mat. Khi bd sung vao chat 16ng, chat hoat dong bé mat (con dugc goi 12 tic nhan
c6 hoat tinh bé mat) thudong bién d6i, thudng lam gidm, sttc cang bé mat clia chét 1ong.
Tuy thudc vao ban chét clia cdc nhém wa nude va ua béo trong phan tit chat hoat dong bé
mit, c6 thé st dung chat hoat dong bé mat 1am c4c chat thdm uét, chét phan tan, chét nhi
hod hoac céc chit khir bot.

Chét hoat dong bé mit c6 thé dugc phan loai dudi dang khong ion, anion hoic
cation. Chat hoat dong bé mat khong ion hitu ich d6i v6i cdc hdn hop nay bao gom,
nhung khong chi gidi han &: alkoxylat rugu nhu alkoxylat rugu trén co s& céc ruou tu
nhién va tong hgp (c6 thé 1a mach nhénh hoic mach théng) va dugc diéu ché tir cdc rixou
va etylen oxit, propylen oxit, butylen oxit hoac hén hgp cia ching; etoxylat amin,
alkanolamit va alkanolamit dugc etoxylat héa; triglyxerit alkoxylat héa nhu dau tuong
dugc etoxylat héa, cic ddu thau dau va hat cdi ddu; alkylphenol alkoxylat nhu
octylphenol etoxylat, nonylphenol etoxylat, dinonyl phenol etoxylat va dodexyl phenol
etoxylat (dugc diéu ché tir cac phenol va etylen oxit, propylen oxit, butylen oxit hodc hén
hop clia chiing); cdc polyme khdi dugc diéu ché tir etylen oxit hodc propylen oxit va cic
polyme khoi nguogc, trong d6 cdc khdi & cudi mach dugc diéu ché tir propylen oxit; cdc
axit béo duoc etoxylat héa; cic este béo va cac ddu dugc etoxylat héa; céc metyl este
dugc etoxylat héa; tristyrylphenol dugc etoxylat héa (bao gébm cac loai duoc diéu ché tir
etylen oxit, propylen oxit, butylen oxit hodc hén hgp ciia chiing); c4c este clia axit béo,
cdc este glyxerol, cic dan xuft trén co s& lanolin, cdc este polyetoxylat nhu céc este
sorbitan clia axit béo dugc polyetoxy hod, cdc este sorbitol axit béo dugc polyetoxy hod
va céc este glyxerol cuia axit béo dugc polyetoxy hod; cdc din xuat sorbitan khac nhu cic

este sorbitan; chat hoat dong bé mat polyme nhu cdc copolyme ngéu nhién, c4c copolyme
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khoi, nhya peg alkyt (polyetylen glycol), cac polyme ghép hodc dang lugc va cac polyme
hinh sao; polyetylen glycol (peg); cac este polyetylen glycol cia axit béo; chit hoat dong
bé miit trén co s silicon; va din xudt clia dudng nhu céc este sucroza, alkyl polyglycosit
va alkyl polysacarit.

Chét hoat dong bé mat anion hitu ich bao gom, nhung khong chi gi6i han &: céc
axit alkylaryl sulfonic va cic mu6i cia chiing; rugu carboxylat héa hodc etoxylat
alkylphenol; cdc din xuét diphenyl sulfonat; lignin va cic din xuft ctia lignin nhu
lignosulfonat; c4c axit maleic hodc sucxinic hoac cdc anhydrit ctia chiing; olefin sulfonat;
cic este phosphat nhu cic este phosphat ciia alkoxylat ruou, cic este phosphat ctia
alkylphenol alkoxylat va cic este phosphat cuia styryl phenol etoxylat; chét hoat dong bé
mat trén co sd protein; cic din xuit sarcosin; styryl phenol ete sulfat; sulfat va sulfonat
cta cdc dau va cdc axit béo; sulfat va sulfonat clia alkylphenol dugc etoxylat hoa; sulfat
clia cdc ruou; sulfat clia cic ruou duoc etoxylat hda; céc sulfonat cta amin va cdc amit
nhu N,N-alkyltaurat; cic sulfonat cia benzen, cumen, toluen, xylen, va dodexyl va
tridexylbenzen; céc sulfonat cia naphtalen dugc ngung tu; cac sulfonat clia naphtalen va
alkyl naphtalen; cidc sulfonat cia ddu mé dugc cat phan doan; sulfosucxinamat; va
sulfosucxinat va cdc ddn xuét ctia ching nhu cdc mudi dialkyl sulfosucxinat.

Chét hoat dong bé mat anion hitu ich bao gém, nhung khong chi gi6i han &: cdc
axit alkylaryl sulfonic va cic mudi cta ching; rugu carboxylat héa hoac etoxylat
alkylphenol; cic din xuit diphenyl sulfonat; lignin va cdc din xuit cla ﬁgnin nhu
lignosulfonat; c4c axit maleic hoac sucxinic hodc c4c anhydrit clia chiing; olefin sulfonat;
cic este phosphat nhu cidc este phosphat cliia alkoxylat rugu, cdc este phosphat cla
alkylphenol alkoxylat va cic este phosphat ctia styryl phenol etoxylat; chét hoat dong bé
mit trén co sd protein; cdc din xudt sarcosin; styryl phenol ete sulfat; sulfat va sulfonat
ctia cac dau va céic axit béo; sulfat va sulfonat ctia alkylphenol dugc etoxylat héa; sulfat
cta cic ruou; sulfat ciia cic rugu duogc etoxylat héa; cac sulfonat clia amin va cic amit
nhu N,N-alkyltaurat; cic sulfonat clia benzen, cumen, toluen, xylen, va dodexyl va
tridexylbenzen; cic sulfonat ctia naphtalen dugc ngung tu; cac sulfonat clia naphtalen va
alkyl naphtalen; cidc sulfonat cia ddu mdé dugc cdt phan doan; sulfosucxinamat; va
sulfosucxinat va cic dan xuit ctia chiing nhu cdc mudi dialkyl sulfosucxinat.

Ciing hitu ich d6i v6i cdc hén hgp nay 1a cdc hén hop cua chét hoat dong bé mat
khong ion va anion hodc hén hgp ciia chat hoat dong bé mit khong ion va cation. Chat
hoat dong bé mat khong ion, anion va cation va cdc dang st dung dugc khuyén dung ctua
ching dugc dé cap trong nhiéu #n phdm da dugc cong bd bao gdm céc an phim:

McCutcheon’s Emulsifiers and Detergents, annual American and International Editions
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published by McCutcheon’s Division, The Manufacturing Confectioner Publishing Co.;
Sisely and Wood, Encyclopedia of Surface Active Agents, Chemical Publ. Co., Inc., New
York, 1964; and A. S. Davidson and B. Milwidsky, Synthetic Detergents, Seventh
Edition, John Wiley and Sons, New York, 1987.

Ché phdm theo séng ché c6 thé con chita cdc chit b trg va cic chat phu gia cho
cho ché€ phdm, da biét d6i v6i cdc ngudi c6 hiéu biét trung binh trong Iinh vuc 1am chat
trg bao ch€ (mot s6 trong s§ ching c6 thé duge xem 12 ¢6 chitc nang 1am céc chat pha
lodng dang rén, cdc chat pha lodng dang 16ng hoic c4c chat hoat dong bé mat). Céc chat
bd trg va cdc chét phu gia cho ché phidm nhu vay c6 thé kiém soét dwgc: do pH (céc chat
dém), su tao bot trong qud trinh xtt 1y (c4c chat chong tao bot nhu polyorganosiloxan), su
l&ng hoat chat (chét tao huyén phi), do nhét (chat 1am dac tao sol-gel thuan nghich), su
phat trién ctia vi khudn trong dung cu chifa (cdc chat khing khudn), st dong dic clia san
phdm (cdc chét chng dong), mau sic (cic chat phan tin tao mau/thue nhudm), su rira
troi (cdc chét tao mang hodc cdc chat dinh), sy bay hoi (cc chdt iam cham bay hoi), va
cdc ch€ pham khic tuong ty. Cc chat tao mang bao gém, vi du, polyvinyl axetat,
copolyme polyvinyl axetat, copolyme polyvinylpyrolidon-vinyl axetat, cdc rugu
polyvinylic, éopolyme rugu polyvinylic va cdc sép. Vi du vé chét bd trg va cic chat phu
gia cho ché& phdm bao gém céc chat dugc liét ké trong &n phdm: McCutcheon’s Volume
2: Functional Materials, cic 4n phdm hang nam cha thé gi6i va Bic M§ do
McCutcheon’s Division, The Manufacturing Confectioner Publishing Co. coéng bg; va
cong bd don PCT s6 WO 03/024222.

Hop chit c6 cong thitc 1 va cic hoat chat khdc bat ky thudng dugc két hop trong
cdc hén hop nay bing cdch hoa tan hoat chét trong dung méi hoic bing cich nghién
trong chat pha loang 16ng hoac kho. C4c dung dich, bao gém dang co dic cé thé nhii héa,
c6 thé dugc diéu ch€ don gidn bang cdch tron céc thanh phan niy véi nhau. Néu dung
moi chita hén hgp 16ng dugc du dinh dé st dung 14m dang co6 dic cé thé nhii héa 1a
khong thé tron 14n v6i nude, thi chét nhii hod thudng dugc b sung dé nhii héa dung moi
chita hoat chét khi pha loang véi nuéc. Huyen phu dic chita hoat chat, v6i hat ¢6 dudng
kinh t6i 2000pm c6 thé dugc nghién w6t bing céch sl dung cdc thiét bi nghién dé thu
dugc cac hat ¢6 duong kinh trung binh duéi day 3pm. Dung dich nuéc huyén phu dic cé
thé dugc tao thanh hén dich dang c6 dac (vi du, xem U.S. 3,060,084) hoac duoc xir Iy tiép
béng céch sdy phun dé tao ra hat phan tdn trong nu6c. Cic ché phim kho thudng cin t6i
quy trinh nghién kho, quy trinh nay tao ra dudng kinh hat trung binh nim trong khoing

tir 2 dén 10pm. Bot min d€ ric kho va bot c6 thé dugce diéu ché biang cich tron va thudng
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1a nghién nhu bang may nghién bda hodc may nghién dung nang luong 16ng. Cic hat va
vién tron c6 thé dugc tao ra bing c4ch phun hoat chét 1én cdc chit mang dang hat da duoc
tao ra truGc hodc béng céc ky thuat két tu. Xem 4n phdm: Browning, “Agglomeration”,
Chemical Engineering, December 4, 1967, pp 147—48, Perry’s Chemical Engineer’s
Handbook, 4th Ed., McGraw-Hill, New York, 1963, cic trang 8—57 va céc trang ti€p
theo, va WO 91/13546. C4c vién trdn c6 thé dugc bao ché nhu dugc mo ti trong
U.S. 4,172,714. C4c hat phan tdn trong nuGc va tan trong nuéc c6 thé duoc diéu ché nhu
dugc mo ta trong U.S. 4,144,050, U.S. 3,920,442 va DE 3,246,493. Vién nén c6 thé duoc
diéu ché& nhu duge mo ta trong U.S. 5,180,587, U.S. 5,232,701 va U.S. 5,208,030. Cic 16p
mang c6 thé dugc diéu ché nhu dugc mo ta trong GB 2,095,558 va U.S. 3,299,566.

Dé biét thém thong tin lién quan t6i viéc bio ché, xem #n phdm: T. S. Woods,
“The Formulator’s Toolbox - Product Forms for Modern Agriculture” trong Pesticide
Chemistry and Bioscience, The Food-Environment Challenge, T. Brooks and T. R.
Roberts, Eds., Proceedings of the 9th International Congress on Pesticide Chemistry,
The Royal Society of Chemistry, Cambridge, 1999, trang 120-133. Ciing c6 thé thdy
trong: U.S. 3,235,361, cot6, dong 16 dén cot7, dong 19 va céac vi du 10-41;
U.S. 3,309,192, cot 5, dong 43 dén cot 7, dong 62 va cic vi du 8, 12, 15, 39, 41, 52, 53,
58, 132, 138-140, 162-164, 166, 167 va 169-182; U.S. 2,891,855, cot 3, dong 66 dén
cot 5, dong 17 va cdc vi du 1-4; &n phdm: Klingman, Weed Control as a Science, John
Wiley va Sons, Inc., New York, 1961, trang 81-96; Hance etal.,, Weed Control
Handbook, 8th Ed., Blackwell Scientific Publications, Oxford, 1989; va an phim:
Developments in formulation technology, PIB Publications, Richmond, UK, 2000.

Trong cdc vi du dudi day, tat ca cdc ché phdm déu dugc diéu ché theo cich thong
thudng. Cic s6 hop chat s6 duge danh sd theo s6 chi trong cdc bang muc luc A-E. Khong
can mo ta k¥ hon, céc tic gia sdng ché€ cho rang ngudi c6 hiéu biét trung binh trong linh
vuc k¥ thuat nay c6 thé st dung phan mo t4 trén clia sdng ché v6i pham vi rong nhat. Do
d6, cdc vi du sau chi nhdm muc dich minh hoa sdng ché& va khong han ch€ phian mo ta
theo bat ky cdch nao. Phan tram dugc tinh theo trong lugng trir khi ¢6 quy dinh khéc

dugc chi ra cu thé.
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Vidu A
Dang c6 dac dam dac
Hop chat 1
silic oxit dang gel khi
silic oxit min v6 dinh hinh téng hop

ViduB
Bot tham 6t
Hop chit 2
dodexylphenol polyetylen glycol ete
natri ligninsulfonat
natri silicoaluminat

montmorillonit (d2 dugc neng)

ViduC
Hat
Hop chit 3
hat attapulgit (chét c6 d¢ bay hoi thap, 0,71/0,30mm; ray M§ so
25-50)

ViduD
Vién ép dun
Hop chat 4
natri sulfat khan
canxi ligninsulfonat tho
natri alkylnaphtalensulfonat

canxi/magie bentonit

Vidu E
Chat c6 dic dé nhi héa
Hop chat 5
polyoxyetylen sorbitol hexoleat

metyl este clia axit béo Cg-Cq1(
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98,5%
0,5%
1,0%

65,0%
2,0%
4,0%
6,0%

23,0%

10,0%
90,0%

25,0%
10,0%
5,0%
1,0%
59,0%

10,0%
20,0%
70,0%
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ViduF
Vi nhii twong
Hop chit 6
copolyme polyvinylpyrolidon-vinyl axetat
alkylpolyglycosit
glyxeryl monooleat

nudc

ViduG
Xir 1y hat
Hop chit 7
copolyme polyvinylpyrolidon-vinyl axetat
sdp axit montan
canxi ligninsulfonat
copolyme khéi polyoxyetylen/polyoxypropylen
ruou stearylic (POE 20)
polyorganosilah
thuéc nhuém mau do

nuéc

Vidu H
Phan bén
Hop chit 8
copolyme pyrolidon-styren
tristyrylphenyl 16-etoxylat
bot talc
tinh bot ngd
phan bén giai phéng cham
cao lanh

nudc
Vidul

Dang c6 dac hén dich
Hop chit 9
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5,0%
30,0%
30,0%
15,0%
20,0%

20,00%
5,00%
5,00%
1,00%
1,00%
2,00%
0,20%
0.05%

65,75% .

2,50%
4,80%
2,30%
0,80%
5,00%
36,00%
38,00%
10,60%

35%
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copolyme kh6i butyl polyoxyetylen/polypropylen
copolyme axit stearic/polyetylen glycol

polyme styren acrylic

gom xanthan

propylen glycol

chét khir bot trén co sd silicon
1,2-benzisothiazolin-3-on

nudc

VidulJ
Nhil tuong trong nudc
Hop chat 10
copolyme khoi butyl polyoxyetylen/polypropylen
copolyme axit stearic/polyetylen glycol
polyme styren acrylic
gom xanthan
propylen glycol
chat khit bot trén co sd silicon |
1,2-benzisothiazolin-3-on
hydrocacbon trén co s& ddu mo6 thom

nudc

Vidu K
Thé phan tdn trong ddu
Hop chit 11
polyoxyetylen sorbitol hexaoleat
sét bentonit da cai bién bang chat hitu co

metyl este cua axit béo

ViduL
Nhii huyén phu
Hop chit 12
imidacloprid
copolyme khoi butyl polyoxyetylen/polypropylen

copolyme axit stearic/polyetylen glycol
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4,0%
1,0%
1,0%
0,1%
5,0%
0,1%
0,1%
53,7%

10,0%
4,0%
1,0%
1,0%
0,1%
5,0%
0,1%
0,1%

20,0

58,7%

25%
15%
2,5%
57,5%

10,0%
5,0%
4,0%

1,0% -
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polyme styren acrylic . 1,0%
gbom xanthan | 0,1%
propylen glycol 5,0%
chét khir bot trén co s6 silicon 0,1%
1,2-benzisothiazolin-3-on 0,1%
hydrocacbon trén co s& ddu mo thom 20,0%
nudc 53,7%

Cdc hop chét theo sdng ché c6 hoat tinh khéng lai phd rong cta loai gay hai
khong xuong séng. Cic loai gay hai nay bao gom cic loai khong xuong séng s6ng trong
nhiéu moi trudng khic nhau nhu, vi du, cay 14, ré, d4t, cay thu hoach hoic c4c loai thuc
phdm khdc, cdc cong trinh xay dung hodc da dong vat. Céc lodi gay hai niy bao gém, vi
du, loai khong xuong s6ng an 14 (bao gém 14, than, hoa va qua), hat, gb, soi dét hoic miu
‘hodc mo6 dong vat va nhd d6 gay ra tén thuong hodc hu hai cho, vi du, dang phét trién
hoac bdo quan cay nong nghiép, cay 1am nghiép, cay trong nha kinh, cay cénh, cay trong
vudn wom, bao quan cic loai thyc phidm ho#c céc sin phdm sgi hodc cdc cong trinh xay
dung va céc cong trinh khic hodc cic bo phan cta chiing hodc gay hai cho sic khoé dong
vat hoac stic khoé cong dong. Ngudi c6 hiéu biét trung binh trong linh vuc k§ thuat nay
s€ danh gid dugc rang khong phai tit ca hop chat 12 hitu hiéu nhu nhau d6i véi tit ca cic
giai doan phét trién clia tat ca loai gay hai.

Do d6, céc hop chat va ché€ phdm theo sdng ché c6 thé st dung trong nong nghiép
dé bao ve cay trong khoi loai gay hai khong xuong séng 4n thuc vat va ciing trong linh
vuc phi trong nong nghiép dé bao vé cay trong vudn va cic loai thyc vat khéi lodi gay hai
khong xuong song an thyc vat. Tinh hitu ich nay bao gébm bdo vé cay trong va cic loai
thuc vat (c6 nghia la cd trong linh vic ndng nghiép va phi néng nghiép) chita nguyén liéu
di truyén dugc dua vao bing ky thuat di truyén (tic 1a chuyén gen) hodc dugc cii bién
béng céch gay dot bién dé thu dugc céc tinh trang c6 1¢i. Vi du vé céc tinh trang niy bao
gom tinh song s6t v4i thude diét cd, tinh d€ khang véi loai gay hai an thuc vat (vi du, céc
con trung, ve bét, cic loai rep' cay, nhén, giun tron, 6c sén, ndm giy bénh thuc vat, vi
khuén va virut), cai bién sy phdt trién thuc vat, tang tinh séng sét véi cac diéu kién sinh
trong bat 1¢i nhu céc nhiét do cao hodc thap, 4o 4m clia d4t cao hoic thap, va do mu6i
cao, taing dom hoa hodc két qua, tang hiéu suét thu hoach, tang thoi gian chin, chét lugng
va/hodc gid tri dinh dudng clia sén phdm thu hoach cao hon, va cai thién céc dac tinh bao
quén hodc ché bién sén phdm thu hoach. Thuc vat chuyén gen c6 thé dugc cai bién dé

biéu hién nhiéu tinh trang. Vi du vé thuc vat c6 céc tinh trang duogc tao ra bing k§y thuat

-88-



21671

di truyén hodc gay dot bién gém céc giong ngo, bong, dau twong va khoai tay biéu hién
doc t6 Bacillus thuringiensis trit sau nhu YIELD GARD®, KNOCKOUT®, STARLINK
®, BOLLGARD®, NuCOTN® va NEWLEAF®, va cdc giong ngo, bong, dau tuong va
cai ddu song sét thudc diét cd6 nhu ROUNDUP READY®, LIBERTY LINK®, IMI®,
STS® va CLEARFIELD®), ciing nhu cy tréng biéu hién N-axetyltransferaza (GAT) c6
tinh song sét v6i thudc diét cd glyphosat, hodc cay trong chita gen HRA c6 tinh s6ng sét
v6i thudc diét cd e ché axetylactat syntaza (ALS). Hgp chat va ché phdm theo sing ché
c6 thé tuong tac theo kiéu hiép déng véi tinh trang dugc tao ra bdi ki thuat di truyén hoic
dugc bién ddi bing céch dot bién, vi vay 1am ting su biéu hién kiéu hinh hoic mot cich
hitu hiéu cha tinh trang hoac lam tang tdc dung phong trir loai gay hai khong xwong séng
mot cdch hitu hiéu clia hop chét va ch€ pham theo sdng ché. Cu thé 13, cdc hop chit va
ché phdm theo sdng ché c6 thé twong tdc theo kiéu hiép ddng véi su biéu hién kiéu hinh
clia cdc protein hodc céc san phdm ty nhién khdc gay doc cho loai gay hai khong xuong
sOng dé tao ra tdc dung phong trir 16n hon b trg ctia loai gay hai nay. Cling nhur vay, cdc
hop chat va ché phdm theo sdng ché c6 thé tuong tic theo kiéu hiép déng véi cic tinh
trang cai thién kha nang sinh trudng thuc vét hoac cdc khia canh khéc nhu sitc séng cia
cay tréng, bao gbm cic tinh trang biéu hién do bén véi céc 4p luc tir moi trudng nhu do
4m dudi mic t6i wu.

Ché phdm theo séng ché cling c6 thé tuy ¥ chita cdc chit dinh dudng thuc vat, vi
dy, phan bén chifa it nhit mot chat dinh dung thuc vat duge chon tir nito, phospho, kali,
luu huynh, canxi, magie, sit, déng, bo, mangan, kém va molypden. Luu ¥ ring ché phim
bao gom it nh4t mot phan bén chifa it nhat mot chét dinh dudng thuc vat duge chon tir
nito, phospho, kali, luu huynh, canxi va magie. Ch€ phidm theo sing ché con bao gém ft
nhét mot chat dinh dudng thyc vat ¢6 thé & dang 16ng hoic ran. Luu ¥ ring ché phdm rin
& dang hat, dang thoi nho hoic dang vién nén. Ché€ phim rin bao gdom phan bén c6 thé
dugc diéu ché bing cdch tron hop chat hodc hén hgp theo sdng ché vé6i phan bén ciing véi
cdc hop phan diéu ché va sau d6 diéu ché ch€ phdm béng cdc phuong phép nhu tao hat
hozc ép dun. Theo céch khéc, ch€ phdm rén c6 thé dugc diéu ch€ bing c4ch phun dung
dich hodc huyén phu chita hop chét hodc ché phdm theo sdng ché trong dung moi d& bay
hoi 1én phan bén da diéu ché trude & dang hén hop dn dinh vé kich thuéc, vi du, dang hat,
dang thdi nhd hoac dang vién nén, va sau d6 1am bay hoi dung moi.

Vi du vé cic loai gay hai khong xuong s6ng trong linh vuc noéng nghiép hoic phi
nong nghiép bao gém: trimg, &u tring va con trudng thanh thudc bo Canh vay nhu sau

can gié, sau cén ré, sau do va sau hai bong thudc ho Buém dém (vi du, sau duc than mau
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héng (Sesamia inferens Walker), sau duc than ngd (Sesamia nonagrioides Lefebvre), sau
cén gié phuwong nam (Spodoptera eridania Cramer), sau can gié 14 (Spodoptera fugiperda
J. E. Smith), sau cén gié ch cdi dudng (Spodoptera exigua Hiibner), sau cin 14 bong
(Spodoptera littoralis Boisduval), sau can gié soc vang (Spodoptera ornithogalli Guenée),
sau can ré den (Agrotis ipsilon Hufnagel), sau buém dau nhung (Anticarsia gemmatalis
Hiibner), sau duc quid xanh (Lithophane antennata Walker), sau cén gié cai bap
(Barathra brassicae Linnaeus), sau do dau twong (Pseudoplusia includens Walker), sau
do cai bip (Trichoplusia ni Hiibner), sau do cai bap (Trichoplusia ni Huber), sau duc
choi thudce 14 (Heliothis virescens Fabricius)); sau duc than, sau kén, sau kéo mang, sau
6c chép, sau cai bip va sau gam thit 14 thuoc ho sau duc than (vi du, sdu duc ngo chau Au
(Ostrinia Nubilalis Hiibner), sdu cam ron (Amyelois transitella Walker), sdu kéo mang ré
| ng6 (Crambus caliginosellus Clemens), sau kéo mang c6 (Pyralidae: Crambinae) ciing
nhu sau kéo mang co (Herpetogramma licarsisalis Walker)); sau duc than mia (Chilo
infuscatellus Snellen), duc than ca chua nhd (Neoleucinodes elegantalis Guenée), sau
cudbn 14 mau xanh (Craphalocerus medinalis), sdu cudn 14 nho (Desmia funeralis
Hiibner), sau dwa (Diaphania nitidalis Stoll), du trung cai bip (Helluala hydralis
Guenée), sau duc than mau vang (Scirpophaga incertulas Walker), sau duc than ré
(Scirpophaga infuscatellus Snellen); sau duc than tring (Scirpophaga innotata Walker),
sau duc than ré& (Scirpophaga nivella Fabricius), sau duc than lda ddu den (Chilo
- polychrysus Meyrick), sau buém cum céi bip (Crocidolomia binotalis English)); sau
cudn 14, sau duc chdi, sau hat, va sau trdi cay thudc ho Tortricidae (vi du, buém c4 tuyét
(Cydia pomonella Linnaeus), buém hai nho (Endopiza viteana Clemens), buém tréi cay
| phuong dong (Grapholita molta Busck)); ngai roi chanh cam (Cryptophlebia leucotreta
Meyrick), sau duc than chanh cam (Ecdytolopha aurantiana Lima), sau cuén 14 bang do
(Argyrotaenia velutinana Walker), sau cudn 14 dai chéo (Choristoneura rosaceana
Harris), sau tio mau nau nhat (Epiphyas postvittana Walker), ngai nho chau Au
(Eupoecilia ambiguella Hiibner), ngai bup tdo (Pandemis pyrusana Kearfott), sdu cudn 14
an tap (Platynota stultana Walsingham), sau an phan hoa soc van (Pandemis cerasana
Hiibner), sau an phén hoa tdo mau nau (Pandemis heparana Denis & Schiffermiiller)); va
nhiéu loai thuéc bo Cénh vay cé anh hudng vé€ mat kinh t&€ khic (vi du, buém lung kim
cuong (Plutella xylostella Linnaeus), sau hong hai bong (Pectinophora gossypiella
Saunders), buém gipsy (Lymantria dispar Linnaeus)); duc than qua dao (Carposina
niponensis Walsingham), sau duc than canh con dao (Anarsia lineatella Zeller), sau ct

khoai tay (Phthorimaea operculella Zeller), duc 14 chdm (Lithocolletis blancardella
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Fabricius), sau duc 14 tdo chau & (Lithocolletis ringoniella Matsumura), sau cuén 14 lia
(Lerodea eufala Edwards), sau duc 14 tdo (Leucoptera scitella Zeller)); tritng, nhong va
sau trudng thanh thudc bo Canh gidn bao gém gidn thudc cdc ho Blattellidae va Blattidae
(vi du, gidn phuong Dong (Blatta orientalis Linnaeus), gidn chau 4 (Blatella asahinai
Mizukubo), gidn Ditc (Blattella germanica Linnaeus), gidn soc nau (Supella longipalpa
Fabricius), gidn My (Periplaneta americana Linnaeus), gian nau (Periplaneta brunnea
Burmeister), gidn Madeira (Leucophaea maderae Fabricius), gian nau khéi (Periplaneta
fuliginosa Service), gidn Australia (Periplaneta australasiae Fabr.), gidn tom hum
(Nauphoeta cinerea Olivier) va gién tron (Symploce pallens Stephens)); trimg, du tring
va dang trudng thanh an 14, an qua, an ré, an hat va an mo bot thuoc bo Canh cimg bao
g6m mot ngii c6c thudc ho Anthribidae, Bruchidae, va Curculionidae (vi du, bo vdi voi
hai bong (Anthonomus grandis Boheman), bo voi voi hai lda nuéc (Lissorhoptrus
oryzophilus Kuschel), mot ngili coc théc (Sitophilus granarius Linnaeus), mot ngii coc
gao (Sitophilus oryzae Linnaeus), mot ngii c6c cd poa thudng nién (Listronotus
maculicollis Dietz), mot voi dai cd poa (Sphenophorus parvulus Gyllenhal), mot voi dai
san moi (Sphenophorus venatus vestitus), mot vdi dai Denver (Sphenophorus
cicatristriatus Fahraeus)); bo nhdy, bo canh cting dua chudt, sau an &, bo cdnh cimg 14
cay, bo canh ciing khoai tiy, va sau duc 14 thudc ho Chrysomelidae (vi du, bo cénh ciing
- khoai tay Colorado (Leptinotarsa decemlineata Say), sau an ré ngd phuong Dong
(Diabrotica virgifera virgifera LeConte)); bo da va céc loai bo canh cing khic thuoc ho
Scaribaeidae (vi du, bo canh cting Nhat Ban (Popillia japonica Newman), bg cdnh cing
phuong Dong (Anomala orientalis Waterhouse), Exomala orientalis (Waterhouse)
Baraud), bo da mat na phuong Béc (Cyclocephala borealis Arrow), bo da mit na phuong
Nam (Cyclocephala immaculata Olivier hoac C. lurida Bland), bo phan va gidi trang
(Aphodius spp.), bo co den (Ataenius spretulus Haldeman), bo cédnh ciing xanh June
(Cotinis nitida Linnaeus), bo cdnh cing vuon Chau & (Maladera castanea Arrow), bo
cinh ctng May/Tune (Phyllophaga spp.) va bo da chau Au Rhizotrogus majalis
Razoumowsky)); bo cénh cing thdm thuoc ho Dermestidae; sau an 14 thudc ho
Elateridae; bo cidnh ciing vo cay thudc ho Scolytidae va bo cdnh ciing bot my thudc ho
Tenebrionidae.
Ngoai ra, céc loai gay hai nong nghiép va phi nong nghiép bao gém: triing, con
trudng thanh va 4u tring thudc bo Cinh mang bao gém sau tai thudc ho Forficulidae (vi
du, sau tai chau Au (Forficula auricularia Linnaeus), sau tai den (Chelisoches mono

Fabricius)); trimg, dang chua thanh thuc, dang trudéng thanh va nhong thudc céc bo Canh
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nira ctiing va Cénh giéng nhu rép cay thudc ho Miridae, ve sdu thudc ho Cicadidae, ry
xanh duo6i den (vi du, Empoasca spp.) thuoc ho Cicadellidae, rép (vi du, Cimex
lectularius Linnaeus) thudc ho Cimicidae, rdy thudc cac ho Fulgoroidae va Delphacidae,
ve sau nhdy cay thudc ho Membracidae, rép 14 thuoc ho Psyllidae, rudi tring thuoc ho
Aleyrodidae, rép thudc ho Aphididae, rép sdp thudc ho Phylloxeridae, rép sdp thudc ho
Pseudococcidae, rép cay thudc ho Coccidae, Diaspididae va Margarodidae, rép van thudc
ho Tingidae, rép hoi thudc ho Pentatomidae, rép (vi du, rép long (Blissus leucopterus
hirtus Montandon) va rép phuong Nam (Blissus insularis Barber)) va rép hai hat khic
thudc ho Lygaeidae, rép dai thudc ho Cercopidae, rép hai bi thudc ho Coreidae, va rép do
va nhudém mau béng thudc ho Pyrrhocoridae.

Cac loai gay hai nong nghiép va phi ndng nghiép ciing bao gom: trimg, du trung,
nhong va dang trudng thanh thudc bd Ve bét (ve) nhu bo ve nhén va bo ve d6 thudc ho
Tetranychidae (vi du, bo ve dé Chau Au (Panonychus ulmi Koch), bo ve nhén hai chdm
(Tetranychus urticae Koch), bo ve McDaniel (Tetranychus mcdanieli McGregor)), bo ve
det thudc ho Tenuipalpidae (vi du, bo ve det hai chanh (Brevipalpus lewisi McGregor)),
bo ve an chéi va gi sit thuoc ho Eriophyidae va céc loai bo ve @n 14 va ve bét anh huéng
dén st khoé clia ngudi va dong vat, titc 14 ve bét phan hoa thuoc ho Epidermoptidae, ve
bét qua dai thudc ho Demodicidae, ve bét hat ciing thu¢c ho Glycyphagidae, ve thudc ho
Ixodidae, thuong dugc goi 1a ve cting (vi du, ve nhd (Ixodes scapularis Say), ve gay liét
uc (Ixodes holocyclus Neumann), ve chd My (Dermacentor variabilis Say), tic sao
(Amblyomma americanum Linnaeus)) va ve thugc ho Argasidae, thudng dugc goi 1a ve
mém (vi du, ve tdi phét (Ornithodoros turicata), ve ga néi chung (Argas Radiatus)); ve
bét gay ndm vay va ngita thudc cic ho Psoroptidae, Pyemotidae, va Sarcoptidae; tring,
dang trudng thanh va dang chua thanh thuc thudc bo Cénh thing bao gém chau chau va
d€ (vi du, chau chau di cu (vi du, Melanoplus sanguinipes Fabricius, M. differentialis
Thomas), chau chdu My (vi du, Schistocerca americana Drury), chau chiu sa mac
(Schistocerca Gregaria Forskal), chau chiu di cu (Locusta migratoria Linnaeus), chau
chdu bui ram (Zonocerus spp.), d€ nha (Acheta domesticus Linnaeus), d€ rudi (vi du, d&
rudi hung (Scapteriscus vicinus Scudder) va d€ rudi phuong Nam (Scapteriscus borellii
Giglio-Tos)); cdc dang trudng thanh va dang chua thanh thuc thudc bo con tring Hai
cénh bao gom sau duc 14, ruéi nhu€, rubi qua (Tephritidae), rubi frit (v du, Oscinella frit
Linnaeus), gioi dét, rudi nha (vi du, Musca domestica Linnaeus), ru6i nha nhé (vi du,
Fannia canicularis Linnaeus, F. femoralis Stein), rudi ché (vi du, Stomoxy calcitrans

Linnaeus), rudi mat, ruéi anten, rudi nhang (vi du, Chrysomya spp., Phormia spp.), va
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céc loai rudi réu khéc, rudi trau (vi du, Tabanus spp.), rudi gidi (vi du, Gastrophilus spp.,
Oestrus spp.), bo gia stic (vi du, Hypoderma spp.), ruéi huou (vi du, Chrysops spp.), con
mong (vi du, Melophagus ovinus Linnaeus) va cdc loai Rau ngin khdc, mudi (vi du,
Aedes spp., Anopheles spp., Culex spp.), rudi den (vi du, Prosimulium spp., Simulium
spp.), rudi nhu€ dét, rudi cét, rudi nhué, va cdc loai Giun tron khéc; tritng, dang chua
thanh thuc va dang trudng thanh thudc bd Cénh to bao gébm bo trii hanh (Thrips tabaci
Lindeman), bo tri hai hoa (Frankliniella spp.), va céc loai bo tri 4n 14 khéc; cac loai gay
hai con trung thudc by Canh mang bao goém kién thudc ho Formicidae bao gém kién duc
g6 Florida (Camponotus floridanus Buckley), (vi du, kién duc g mau dd (Camponotus
ferrugineus Fabricius), kién duc gb mau den (Camponotus pennsylvanicus De Geer),
kién chan tring (Technomyrmex albipes French. Smith), kién ddu to (Pheidole sp.), kién
ma (T'apinoma melanocephalum Fabricius); ki€n Pharaoh (Monomorium pharaonis
Linnaeus), kién ltra con (Wasmannia auropunctata Roger), kién lita (Solenopsis geminata
Fabricius), kién 1tra d6 (Solenopsis invicta Buren), kién Achentina (Iridomyrmex humilis
Mayr), ki€n dai (Paratrechina longicomis Latreille), kién mat dudng (Tetramorium
caespitum Linnaeus), ki€n dau diia Trung Qudc (Lasius alienus Forster), kién nha cé mui
(Tapinoma sessile Say). Cic loai Canh mang khic bao gém ong (bao gém ong duc gé),
~ong simg, ong bip cay vaug va den, ong bép cay, va ong cin 14 (Neodiprion spp.; Cephus
spp.); céc loai gay hai con tring thudc bo Cénh déu bao gdm mo6i thudc ho Termitidae (vi
du, Macrotermes sin phdm. Odontotermes obesus Rambur), Kalotermitidae (vi du,
Cryptotermes sp.), va ho Rhinotermitidae (vi du, Reticulitermes sp., Coptotermes sp.,
- Heterotermes tenuis Hagen), moi dit phuong Dong (Reticulitermes flavipes Kollar), m6i
ddt phuong Tay (Reticulitermes hesperus Banks), m6i dat Formosan (Coptotermes
formosanus Shiraki), mo6i gb Tay dn Do (Incisitermes immigrans Snyder), méi chuyén
bot (Cryptotermes brevis Walker), m&i g6 (Incisitermes snyderi Light), méi dit Pong
Nam (Reticulitermes virginicus Banks), m6i gb phuong Dong (Incisitermes minor
Hagen), mdi cay nhu Nasutitermes sp. va c4c loai méi khac ¢6 anh hudng vé mit kinh t&;
cic loai gay hai con trung thudc bd Thysanura nhu bo bac (Lepisma saccharina
Linnaeus) va bo firebrat (Theimobia domestica Packard); cdc loai gay hai con trung
thudc bo an long va gébm chdy dau (Pediculus Humanus capitis De Geer), ran ngudi
(Pediculus Humanus Linnaeus), ran ga (Menacanthus stramineus Nitszch), ran ché
(T'richodectes canis De Geer), ran chim (Goniocotes gallinae De Geer), r4n ciu
(Bovicola ovis Schrank), ran gia sic miii ngin (Haematopinus eurysternus Nitzsch), ran

gia stic miii dai (Linognathus vituli Linnaeus) va ran ky sinh hit va can ngudi va dong vat
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khéc; céc loai gay hai con trung thudc b Siphonoptera bao gém rdy chuot phuong Dong
(Xenopsylla cheopis Rothschild), rdy meo (Ctenocephalidess felis Bouche), rdy ché
(Ctenocephalidess canis Curtis), rdy ga mai (Ceratophyllus gallinae Schrank), rdy dinh
(Echidnophaga gallinacea Westwood), rdy ngudi (Pulex irritans Linnaeus) va cic loai
rdy khic gay dau dong vat c6 vi va chim. C4c loai dong vat chan khép gay hai khic con
bao gém: nhén thuoc bo Nhén nhu nhén nau 4n dat (Loxosceles reclusa Gertsch &
Mulaik) va nhén doc den My (Latrodectus mactans Fabricius), va rét thugc bo c6 Vay
nhu rét nha (Scutigera coleoptrata Linnaeus).

Vi du vé€ céc loai gay hai khong xuong song mot hai kho gém mot duc hat 16n
(Prostephanus truncatus), mot duc hat nhd (Rhyzopertha dominica), mot gao (Stiophilus
oryzae), mot bip (Stiophilus zeamais), mot dau (Callosobruchus maculatus), mot bot dd
(Tribolium castaneum), sdu gao (Stiophilus granarius), ngai An do (Plodia
interpunctella), bo bot Dia trung hai (Ephestia kuhniella) va bo hat hdng hoac phing
(Cryptolestis ferrugineus).

Céc hop chit theo sdng ch€ c6 hoat tinh dac biét t6t d6i véi cdc dong vat gay hai
thuoc b0 Cénh vdy (vi du, Alabama argillacea Hulbner (sau 14 bong), Archips
argyrospila Walker (sau cudn 14 cay an qud), A. rosana Linnaeus (sau cudn 14 chau Au)
va céc loai sau cudn 14 lac dau den khic, Chilo suppressalis Walker (sau duc ré lda),
Cnaphalocrosis medinalis Guenee (sau cudn 14 1da), Crambus caliginosellus Clemens
(sdu kéo mang ré ngo), Crambﬁs teterrellus Zincken (sau kéo mang cd poa), Cydia
pomonella Linnaeus (codling buém dém), Earias insulana Boisduval (sau xanh c6 gai),
Earias vittella Fabricius (sau xanh c6 d6m), Helicoverpa armigera Hiibner (siu xanh
My), Helicoverpa zea Boddie (sau xanh ng6), Heliothis viresceﬁs Fabricius (sau duc choéi
thudc 14), Herpetogramma licarsisalis Walker (sau kéo mang c0), Lobesia botrana Denis
& Schiffermiiller (buém dém qua nho), Pectinophora gossypiella Saunders (siu xanh
cdm chudng), Phyllocnistis citrella Stainton (sau duc 14 cam quyt), Pieris brassicae
Linnaeus (buém lon trdng 16n Anh), Pieris rapae Linnaeus (buém lon tring nhd Anh),
Plutella xylostella Linnaeus (sau to), Spodoptera exigua Hiibner (sau cin gié cl cai
duong), Spodoptera litura Fabricius (sdu cén ré€ thu6c 14, sau rém), Spodoptera
frugiperda J. E. Smith (sau can gié 14), Trichoplusia ni Hiibner (sau do cii bap) va Tuta
absoluta Meyrick (sau duc 14 ca chua).

Céc hgp chit theo sdng ché cling c6 hoat tinh ding ké véi cdc loai thudc bo con
tring Cénh giong bao gom: Acyrthisiphon pisum Harris (rép vimg dau Ha lan), Aphis
craccivora Koch ”(r'ép vimg dau diia), Aphis fabae Scopoli (rép vimg gb ciing), Aphis
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gossypii Glover (rép vimg bong, rép vimg dua), Aphis pomi De Geer (rép vimng tdo),
Aphis spiraecola Patch (rép vimg ciy mo tran chau), Aulacorthum solani Kaltenbach (rép
vimg cay mao dia hoang), Chaetosiphon fragaefolii Cockerell (rép ving dau tay),
Diuraphis noxia Kurdjumov/Mordvilko (rép ving lda my Nga), Dysaphis plantaginea
Paaserini (rép vimg tdo do), Eriosoma lanigerum Hausmann (rép vimg téo 1ong to),
Hyalopterus pruni Geoffroy (rép ving man hot), Lipaphis erysimi Kaltenbach (rép vitng
cu cai), Metopolophium dirrhodum Walker (1&p vitng ngii c6¢), Macrosipum euphorbiae
Thomas (rép vimg khoai ty), Myzus persicae Sulzer (rép vimg khoai tay-dao, rép vimg
dao xanh), Nasonovia ribisnigri Mosley (rép vimg rau di€p), Pemphigut spp. (cic loai rép
ré& va céc loai rép vi 14), Rhopalosiphum maidis Fitch (rép ving 14 ngd), Rhopalosiphum
padi Linnaeus (rép vimg anh dao), Schizaphis graminum Rondani (greenbug), Sitobion
avenae Fabricius (rép vimg hai hat Anh), Therioaphis maculata Buckton (rép vimg cd
linh lang c6 d6m), Toxoptera aurantii Boyer de Fonscolombe (rép ving cam quyt den),
va Toxoptera citricida Kirkaldy (rép vimg cam quyt nau); Adelges spp. (adelgids);
Phylloxera devastatrix Pergande (rép hai h6 dao pécan); Bemisia tabaci Gennadius (rudi
tring thudc 14, rudi trang khoai lang), Bemisia argentifolii Bellows & Perring (rudi tring
cay dwong 14 rung), Dialeurodes citri Ashmead (ruéi trang cam quyt) va Trialeurodes
vaporariorum Westwood (rudi tring nha kinh); Empoasca fabae Harris (bo nhay hai 14
khoai tay), Laodelphax striatellus Fallen (rdy nau nhd), Macrolestes quadrilineatus
Forbes (rdy xanh duéi den ciic tay), Nephotettiy'c cinticeps Uhler (rdy xanh duo6i den),
Nephotettix nigropictus Stal (rdy xanh duoéi den hai lda), Nilaparvata lugens Stal (rdy
nau), Peregrinus maidis Ashmead (bo nhdy hai ciy ngo), Sogatella furcifera Horvath
(ré‘y lung tréng), Sogatodes orizicola Muir (rdy lda), Typhlocyba pomaria McAtee rdy
xanh du6i den tdo trdng, Erythroneoura spp. (rdy xanh dudi den nho); Magicidada
septendecim Linnaeus (ve sau); Icerya purchasi Maskell (rép dém bong),
Quadraspidiotus perniciosus Comstock (rép San Jose); Planococcus citri Risso (sau n
bot cam quyt); Pseudococcus spp. (cdc loai sau an bot khac); Cacopsylla pyricola
Foerster (rép 14 1&), Trioza diospyri Ashmead (rép 14 cay hong vang).

Céc hop chat theo sdng ché ciing c6 hoat tinh d6i vdi cdc loai thudc bo Canh nira
cing bao gom: Acrostemum hilare Say (rép hoi xanh), Anasa tristis De Geer (rép bi),
Blissus leucopterus leucopterus Say (1é&p), Cimex lectularius Linnaeus (rép) Corythuca
gossypii Fabricius (rép bong), Cyrtopeltis modesta Distant (rép ca chua), Dysdercus
suturellus Herrich-Schéffer (bo xit bong), Euchistus servus Say (rép hoi nau), Euchistus

variolarius Palisot de Beauvois (rép hoi mot d6m), Graptosthetus spp. (cic loai rép hai
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hat), Leptoglossus corculus Say (rép hat thong nhay 14), Lygus lineolaris Palisot de
Beauvois (rép cay), Nezara viridula Linnaeus (rép hoi xanh phwong Nam), Oebalus
pugnax Fabricius (rép hoi gao), Oncopeltus fasciatus Dallas (r&p cay cho dich nhya mu
16n), Pseudatomoscelis seriatus Reuter (bo nhdy bong). C4c bo con trang khic dugc
phong trir bdi cdc hgp chit theo sdng ché gém bo Cénh to (vi du, Frankliniella
occidentalis Pergande (bo tri hai hoa phuong Tay), Scirthothrips citri Moulton (bo tri
cam quyt), Sericothrips variabilis Beach (bo tri dau twong), va Thrips tabaci Lindeman
(bo tri hanh); va bo Cinh cing (vi du, Leptinotarsa decemlineata Say (bo cinh ciing
khoai tay Colorado), Epilachna varivestis Mulsant (bo canh ciing dau Mexico) va bo bé
cti thudc gidng Agriotes, Athous hodc Limonius).

Hop chat theo sdng ch€ ciling c6 hoat tinh d6i véi céc loai thudc 16p Giun tron,
Sén day, Sén 14 va Giun ddu méc bao gém cic loai c6 anh hudng nghiém trong vé mit
kinh t€ thuoc b Giun méc, Giun diia, Giun kim, Giun Ivon, Giun tron ky sinh va
Enoplida nhu, nhung khong chi gidi han &, cic loai gay hai nong nghiép ¢6 4nh hudng vé
mit kinh t€ (tifc 12 giun tron nét san thudc gidng Meloidogyne, giun trdn gay tén thuong
thudc giéng Pratylenchus, giun tron ré ngén thuoc giéng Trichodorus, v.v.) va céc loai
gay hai cho sifc khoé cia nguoi va dong vat (tdc 12 t4i ca céc loai san 14, sdn X0 mit, va
giun tron c6 anh hudng vé€ mat kinh t&€ nhu Sirongylus vulgaris & ngua, Toxocara cards &
ch6, Haemonchus contortus & ci, Dirofilaria immitis Leidy & ché, Anoplocephala
perfoliata & ngua, Fasciola hepatica Linnaeus & dong vat nhai lai, v.v.).

Ciing can hru ¥ mot s6 hé phan loai dwong thoi d6i véi bo Canh giong dudi dang
bo phu trong chiing Canh nira.

Luu y réng viéc sit dung hop chat theo sing ché dé phong trir bo nhay hai 14 khoai
tay (Empoasca fdbae). Tt hon néu st dung hop chét theo sdng ché dé phong trir bo nhay
hai cay ngo (Peregrinus maidis). Tot hon néu stt dung hop chét theo sédng ché dé phong
trir rép vimg bong dua (Aphis gossypii). T6t hon néu st dung hop chat theo sédng ché dé
phong trir rép vimg dao xanh (Myzus persicae). Tot hon néu stt dung hop chét theo sang
ché dé phong trir sau to (Plutella xylostella). T6t hon néu st dung hop chét theo sdng ché
dé phong trir su cén gié 14 (Spodoptera frugiperda).

Luu ¥ rdng viéc st dung hop chét theo sdng ché dé phong trit rép hoi xanh mién
nam (Nezara viridula), 1ép cay m& mién tay (Lygus hesperus), mot lda nudc
(Lissorhoptrus oryzophilus), bo nhay nau hai lda (Nilaparvata lugens), rdy xanh dudi

den hai Ida (Nephotettix virescens) va sau duc 1da soc van (Chilo suppressalis).
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Céc hop chit theo séng ch€ cling hitu ich dé 1am ting stc song cha cay trong.
Phuong phép nay bao gém budc cho cay trong (vi du, tdn 14, hoa, qua hodc ré) hoic hat
dugc phét trién tir cay tréng ndy tiép xiic v6i hop chat c6 cong thitc 1 véi luong di dé dat
dugc hiéu qua s6ng s6t mong mudn & thuc vat (tic 12 lugng hitu hiéu sinh hoc). Thong
thudng, hop chat c6 cong thitc 1 dugc dung trong ché phdm da diéu ché. Mic dii hop chit
c6 cong thitc 1 thudng duge ding truc tiép 1én cay trong hodc hat clia nd, né ciing c6 thé
duge dung cho khu vuc s6ng clia cdy trong, titc 12 moi trudng cla cay tréng, dic biét 1a
phén moi trudng gan di dé cho hgp chat c6 cong thite 1 dich chuyén téi cay tréng. Khu
vuc song lién quan t6i phuong phdp nay hau hét thudng bao gom moi trudng sinh trudng
(tdc 1a moi trudng cung cép chat dinh dudng cho thuc vat), thudng 1a dat trong d6 thuc
vat dugc sinh trudng trén d6. Do dd, viéc xit 1y cay trong dé 1am ting sic séng cha cay
trong bao gém budc cho cay trong, hat ditgc phdt trién tit cay tréng nay hoic khu vuc
sOng clia cdy tréng ti€p xdc vdi hop chdt cé cong thitc 1 véi lugng hitu hiéu sinh hoc.

Stc song cia cdy trong da duge tang cudng c6 thé tao ra mot hodc nhiéu hiéu qua
déng k€ sau day: (a) tao ra tinh t6i wu cho cay tréng nhu dwoc chitng minh béi kha nang
nay mam tuyét voi clia hat, kha nang ndy choi va ding vitng cta cay tréng; (b) kha niang

sinh trudng cta cay tréng dugc ting cudng nhu dugc ching minh bdi khd ning sinh

' trudng 1a nhanh va manh (vi du, do dugc bang chi s6 clia dién tich 14), chiéu cao ca thuc

vat, s6 nguoi trong trot (vi du, d6i véi cay Wia ), khéi lugng ré va trong luong kho toan
phén cta khdi lugng thuc vat clia cay trong; (c) ning suat cay trong dugc cai thién, nhu
dugc chiing minh boi thdi gian ra hoa, qué trinh hoa nd, s6 lugng hoa, téng kha ning tich
~ tu sinh khéi (tifc 12 s6 lugng hiéu sudt) va/hoac kha nang tiéu thu loai qua hoic hat clia
san phdm (tdc 1a chét lugng hiéu suat); (d) kha nang ting cudng cha cay tréng dé chéng
chiu hodc ngan ngira bénh nhiém khuén trén thyc vat va pha hoai ctia loai gay hai dong
vat chan d6t, giun tron hodc dong vat than mém; va (e) khad nang ting cudng cha cay
trong dé chong chiu véi cdc 4p luc moi trudng nhu & nhiét do vo ciing, d6 4m dudi mitc
t6i rru hodc héa chat doc t6 thuc vat.

Céc hop chat theo sdng ché c6 thé 1am tang sitc séng cla thuc vat di duge xir 1y so
v6i thuc vat khong dugc xir 1y bang cach tiéu diét hoac theo cdch khic ngin nglra sy cung
- cap thic an cho cic loai gay hai khong xuong song an thuc vat trong moi trudng song clia
c4c thyc vat nay. Khi khong c6 mat cla su phong trir cdc loai gay hai khong xwong séng
an thuc vat, cic loai gay hai s€ 1am giam stc sdng cta thuc vat bang céch tiéu thu mo
hodc nhua cay cua thyc vat, hoac truyén mam bénh thuc vat nhu virut. Ngay ca khi khong
c6 mat cta cac loai gay hai khong xuong s6ng an thuc vat, cdc hop chét theo sdng ché ¢

thé 1am tang stc s6ng clia thuc vat bing c4ch bién ddi qué trinh chuyén héa ctia thuc vat.
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Nhin chung, stic s6ng cia cy trong s& dugc tang cudng mot cdch déng ké nhit bing cich
cho thuc vat tiép xic véi hop chat theo sdng ché néu thuc vat nay sinh trudng trong moi
truong khong 1f tudng, titc 12 moi trudng chita mot hodc nhi€u anh hudng bat 1¢i cho thuc
vat dé tao ra kha nang di truyén ddy di né phai & trong moéi trudng 1f tudng.

Luu y rang phuong phdp lam tang sitc s6ng cla cay trong theo sédng ché trong d6
cay trong nay dugc sinh trudng trong moi trudng bao gém cac loai gay hai khong xwong
séng an thyc vat. Ciing lvu ¥ ring phuong phép 1am tang stc song cha cay trong theo
séng ché trong d6 cay trong nay dugc sinh trudng trong moi trudng khong bao gém cic
loai gay hai khong xuong s6ng an thuc vat. Cling luu y ring phuong phép 1am ting sitc
song clia cdy trong theo sing ché trong d6 cay trong nay dugc sinh trudng trong moi
trudng bao gém lugng 4m nho hon lugng 1f tudng cung c4p cho sy sinh trudng cla cay
trong. Luu y ring phuong phdp lam ting sic song cla cay tréng theo sing ché trong d6
cay trong nay la lda. Ciing luu ¥ rdng phuong phdp 1am ting stc séng clia cay tréng theo
séng ché trong d6 cay tréng nay 1a ngo (béap). Ciling luu ¥ ring phuong phép 1am ting sitc
song ctia cay trong theo sdng ché trong d6 cay trong nay 1a dau tuong.

Céc hop chat theo sdng ché ciing c6 thé dugc tron v6i mot hoic mot s6 chat hoic
hoat chét sinh hoc bao gém thudc trir sau, thu6c diét ndm, thudc diét giun tron, thusc diét
khun, thudc diét ve bét, thudc diét co, chit tang cudong do tuong thich cta cay tréng cho
thudc diét cd, chat diéu hoa sinh trudng nhu chat (c ché con trung 10t x4c va chit kich
thich ré, thudc tiét duc, chdt ban hod hoc, chét xua duéi, chat hdp din con tring,
pheromon, cht kich thich an, cdc hoat chat sinh hoc hodc vi khuén gay bénh con tring,
virut hodc ndm dé tao thanh thudc trlr sau nhiéu thanh phin c6 phé sir dung trong nong
nghiép va phi nong nghiép rong hon. Do d6, sdng ché ciing dé xust ch€ phdm bao gém
lugng hitu hiéu sinh hoc ctia hgp chat c6 c6 cong thic 1, N-oxit, hodc mudi ctia né, it
nhét mot thanh phan bd sung dugc chon tit nhém gdm céc chat hoat dong bé mat, cic
chat pha loang dang rén va cdc chat pha lodng dang 16ng, va it nhit mot hop chat hoac
chét c6 hoat tinh sinh hoc b8 sung. DSi véi hén hop theo séng ché, cdc chét hoic hoat
chat sinh hoc khéc c6 thé dugc diéu ch€ cling véi hop chat theo sdng ché, bao gém cic
hop chét c6 cong thiic 1, dé tao thanh hén hgp so ché, hodc cic chat hoic hoat chat sinh
hoc khéc c6 thé dugc diéu ché riéng 1é tir hop chit theo sdng ché, bao gdm cac hop chit
c6 cong thic 1, va hai ché phdm duge két hgp cling nhau truéce khi sit dung (vi du, trong
thung phun) hodc, theo mdt cach khic, dugc dung lién tiép.

Céc vi du vé hop chat hoic chit c6 hoat tinh sinh hoc c6 thé bao ché cling véi hop
chat theo sdng ch€ 1a thudc trir sau nhu nhu abamectin, acephate, axequinoxyl,

acetamiprid, acrinathrin, amidoflumet, amitraz, avermectin, azadirachtin,
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azinphos-methyl, bensultap, bifenthrin, bifenazate, bistrifluron, borate, buprofezin,
cadusafos, carbaryl, carbofuran, cartap, carzol, clorantraniliprol, chlorfenapyr,
chlorfluazuron, chlorpyrifos, chlorpyrifds-methyl, chromafenozide, clofentezin,
clothianidin, xyantraniliprol, xyflumetofen, cyfluthrin, beta-cyfluthrin, xyhalothrin,
gamma-xyhalothrin, Lambda-xyhalothrin, cypermethrin, alpha-cypermethrin, zeta-
cypermethrin, cyromazine, deltamethrin, diafenthiuron, diazinon, dieldrin, diflubenzuron,
dimefluthrin, dimehypo, dimethoate, dinotefuran, diofenolan, emamectin, endosulfan,
esfenvalerate, ethiprole, etofenprox, etoxazole, fenbutatin oxide, fenothiocarb,
fenoxycarb, fenpropathrin, fenvalerate, fipronil, flonicamid, flubendiamide, flucythrinate,
flufenerim, flufenoxuron, fluvalinate, tau-fluvalinate, fonophos, formetanat, fosthiazat,
halofenozide, hexaflumuron, hexythiazox, hydramethylnon, imidacloprid, indoxacarb,
insecticidal soaps, isofenphos, lufenuron, malathion, meperfluthrin, metaflumizone,
metaldehyde, methamidophos, methidathion, methiocarb, methomyl, methoprene,
methoxychlor, metofluthrin, monocrotophos, methoxyfenozide, nitenpyram, nithiazine,
novaluron, noviflumuron, oxamyl, parathion, parathion-methyl, permethrin, phorate,
phosalone, phosmet, phosphamidon, pirimicarb, profenofos, profluthrin, propargite,
protrifenbute, pymetrozin, pyrafluprol, pyrethrin, pyridaben, pyridalyl, pyrifluquinazon,
pyriprol, pyriproxyfen, rotenon, ryanodin, spinetoram, spinosad, spirodiclofen,
spiromesifen, spirotetramat, sulprofos, sulfoxaflor, tebufenozide, tebufenpyrad,

- teflubenzuron, tefluthrin, terbufos, tetrachlorvinphos, tetramethrin, tetrametylfluthrin,
thiacloprid, thiamethoxam, thiodicarb, thiosultap-natri, tolfenpyrad, tralomethrin,
triazamat, trichlorfon, triflumuron, Bacillus thuringiensis delta-endotoxins,
entomopathogenic vi khudn, entomopathogenic viruses va entomopathogenic fungi.

Luu y 1a cdc thudc trir siu nhu abamectin, acetamiprid, acrinathrin, amitraz,
avermectin, azadirachtin, bensultap, bifenthrin, buprofezin, cadusafos, carbaryl, cartap,
clorantraniliprol, chlorfenapyr, chlorpyrifos, clothianidin, xyantraniliprol, cyfluthrin,
beta-cyfluthrin, xyhalothrin, gamma-xyhalothrin, Lambda-xyhalothrin, cypermethrin,
alpha-cypermethrin, zeta-cypermethrin, cyromazine, deltamethrin, dieldrin, dinotefuran,
diofenolan, emamectin, endosulfan, esfenvalerate, ethiprole, etofenprox, etoxazole,
fenothiocarb, fenoxycarb, fenvalerate, fipronil, flonicamid, flubendiamide, flufenoxuron,
fluvalinate, formetanat, fosthiazat, hexaflumuron, hydrametylnon, imidacloprid,
indoxacarb, lufenuron, metaflumizone, methiocarb, methomyl, methoprene,
metoxyfenozide, nitenpyram, nithiazine, novaluron, oxamyl, pymetrozin, pyrethrin,
pyridaben, pyridalyl, pyriproxyfen, ryanodin, spinetoram, spinosad, spirodiclofen,

spiromesifen, spirotetramat, sulfoxaflor, tebufenozide, tetramethrin, thiacloprid,
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thiamethoxam, thiodicarb, thiosultap-sodium, tralomethrin, triazamat, triflumuron,
Bacillus thuringiensis delta-endotoxins, toan b chiing Bacillus thuringiensis va toan bo
ching virut Nucleo polyhydrosis.

Mot phuong 4n clia chét sinh hoc dé tron vé6i hop chat theo séng ché& bao gém vi

khudn gay chét cho con trang nhu Bacillus thuringiensis va noi doc t6 delta dugc bao

nang cua Bacillus thuringiensis nhu MVP® va MVPI" thuéc trir sau sinh hoc dugc diéu

ché bing cach quy trinh CellCap" (CellCap , MVP® va MVPII® 12 nhin hiéu hang hoé
ctia Mycogen Corporation, Indianapolis, Indiana, USA); ndm gay chét cho c6n tring nhu
ndm nho xa xanh; va virut gay chét cho con triing (c4 hai trong tu nhién va bién déi gen)
nhu virut hinh que, virut nhi€u mét nhan (nucleopolyhedro virus - NPV) nhu HzNPV
(Helicoverpa zea nucleopolyhedrovirus), AfNPV (Anagrapha falcifera
nucleopolyhedrovirus); va virut dang hat (granulosis virus-GV) nhu CpGV (Cydia
pomonella granulosis virus).
Dic biét luu y 1a su két nhu vy trong d6 hoat chat phong trir loai gay hai khong
-~ xuong song khéc thudc 16p héa hoc khac hodc c6 vi tri hoat dong khéc so véi hop chét ¢b
cong thic 1. Trong mot s6 trudng hop, ché phdm véi it nhat mot phong trir hoat chét loai
- gy hai khong xuong s6ng khdc c6 phd phong trir twong tu nhung vi tri tic dong khac
-nhau s& dugc wu tién dac biét. Do d6, ché phdm theo sdng ché c6 thé chita thém luong
hitu hiéu sinh hoc ctia it nhit mot hoat chat phong trir loai gay hai khong xwong séng b
sung c6 phd phdng trir trong ty nhung thudc vé nhém ho4 chat khic nhau hoic c6 vi trf
tdc dong khic nhau. Hop chét hodc chat c6 hoat tinh sinh hoc bé sung niy bao gém,
nhung khong chi gidi han &, chat diéu bién kénh natri nhu bifenthrin, xypermethrin,
xyhalothrin, lambda-xyhalothrin, xyfluthrin, beta-xyfluthrin, deltamethrin, dimefluthrin,
esfenvalerat, fenvalerat, indoxacarb, metofluthrin, profluthrin, pyrethrin va tralomethrin;
chat tc ché€ cholinesteraza nhu clorpyrifos, methomyl, oxamyl, thiodicarb va triazamat;
neonicotinoit nhu axetamiprid, clothianidin, dinotefuran, imidacloprid, nitenpyram,
nithiazin, thiacloprid va thiamethoxam; lacton vong 16n c6 tic dung trir siu nhu
spinetoram, spinosad, abarhectin, avermectin va emamectin; chit d6i khang kénh clorua
cng GABA (axit y-aminobutyric) nhu avermectin hodc chat phong bé& nhu ethiprol va
fipronil; céc chat ¢c ché tdng hop kitin nhu buprofezin, xyromazin, flufenoxuron,
hexaflumuron, lufenuron, novaluron, noviflumuron va triflumuron; chat déng hiéu
hormon kich thich sau non nhu diofenolan, fenoxycarb, methopren va pyriproxyfen; phoi
tlt thu thé octopamin nhu amitraz; chét c ché 16t x4c va chét chit van ecdyson nhu

azadirachtin, metoxyfenozit va tebufenozit; ph6i tir thu thé ryanodin nhu ryanodin,
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anthranilic diamit nhu chlorantraniliprol, xyantraniliprol va flubendiamit; chat déng ding
nereistoxin nhu cartap; chat ¢c ché€ van chuyén dién tit ty thé nhu clorfenapyr,
hydrametylnon va pyridaben; chat ¢c ch€ sinh téng hop lipit nhu spirodiclofen va
spiromesifen; thudc trir sau xyclodien nhu dieldrin hoic endosulfan; pyrethroit;
carbamat; ure trit sau; va chét sinh hoc ké ¢4 virut nhan da dién (nucleopolyhedro -
NPV), cac chi cia Bacillus thuringiensis, noi doc t6 delta dugc bao nang cta Bacillus
thuringiensis va virut ¢6 kha nang trir sau khac trong tu nhién hodc bién déi gen.

Vi du khic v& hop chét hodc chét ¢ hoat tinh sinh hoc ¢6 thé bao ché dugc cling
véi hop chét theo sdng ché 1a: cac thude diét ndm nhu 1-[4-[4-[5-(2,6-diflorophenyl)-4,5-
dihydro-3-isoxazolyl]-2-thiazolyl]-1-piperidinyl]-2-[5-metyl-3-(triflorometyl)- 1H-
pyrazol-1-yljetanon, acibenzolar, aldimorph, amisulbrom, azaconazol, azoxystrobin,
benalaxyl, benomyl, benthiavalicarb, benthiavalicarb-isopropyl, binomial, biphenyl,

bitertanol, blasticidin-S, hdn hop Bordeaux (d6ng sulfat ba la?in),‘ boscalid/nicobifen,

=~ bromuconazol, bupirimat, buthiobat, carboxin, carpropamid, captafol, captan,

# . carbendazim, cloneb, clothalonil, chlozolinat, clotrimazol, ddng oxyclorua, cic mudi

&
e

- dong nhu dong sulfat va dong hydroxit, cyazofamid, xyflunamid, cymoxanil,

~cyproconazol, cyprodinil, dichlofluanid, diclecymet, diclomezine, dicloran,

+ diethofencarb, difenoconazol, dimethomorph, dimoxystrobin, diniconazol,

-+ diniconazol-M, dinocap, discostrobin, dithianon, dodemorph, dodin, econazol,

“etaconazol, edifenphos, epoxiconazol, ethaboxam, ethirimol, ethridiazol, famoxadon,

- fenamidone, fenarimol, fenbuconazol, fencaramid, fenfuram, fenhexamit, fenoxanil,

fenpiclonil, fenpropidin, fenpropimorph, fentin axetat, fentin hydroxit, ferbam,
ferfurazoat, ferimzon, fluazinam, fludioxonil, flumetover, fluopicolit, fluoxastrobin,
fluquinconazol, fluquinconazol, flusilazol, flusulfamit, flutolanil, flutriafol, folpet,
fosetyl-nhom, fuberidazol, furalaxyl, furametapyr, hexaconazol, hymexazol, guazatin,

imazalil, imibenconazol, iminoctadin, iodicarb, ipconazol, iprobenfos, iprodion,

- iprovalicarb, isoconazol, isoprothiolan, kasugamyxin, kresoxim-metyl, mancozeb,

~mandipropamit, maneb, mapanipyrin, mefenoxam, mepronil, metalaxyl, metconazol,

-.-methasulfocarb, metiram, metominostrobin/fenominostrobin, mepanipyrim, metrafenone,

- miconazol, myclobutanil, neo-asozin (ferric metanarsonat), nuarimol, octhilinone,

+.. ofurace, orysastrobin, oxadixyl, axit oxolinic, oxpoconazol, oxycarboxin, paclobutrazol,

i penconazol, pencycuron, penthiopyrad, perfurazoat, axit phosphonic, phthalogenua,

picobenzamit, picoxystrobin, polyoxin, probenazol, procloraz, procymidon, propamocarb,
propamocarb-hydroclorua, propiconazol, propineb, proquinazid, prothioconazol,

pyraclostrobin, pryazophos, pyrifenox, pyrimethanil, pyrifenox, pyrolnitrin, pyroquilon,
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quiﬁconazol, quinoxyfen, quintozen, silthiofam, simeconazol, spiroxamin, streptomyxin,
luu huynh, tebuconazol, techrazene, tecloftalam, tecnazen, tetraconazol, thiabendazol,
thifluzamit, thiophanat, thiophanat-metyl, thiram, tiadinil, tolclofos-metyl, tolyfluanid,
triadimefon, triadimenol, triarimol, triazoxit, tridemorph, trimoprhamit tricyclazol,
trifloxystrobin, triforine, triticonazol, uniconazol, validamycin, vinclozolin, zineb, ziram
va zoxamit; thudc diét giun tron nhu aldicarb, imicyafos, oxamyl va fenamiphos; thuéc
sat truing nhu streptomyxin; thu6c diét bo ve nhu amitraz, chinomethionat, clobenzilat,
cyhexatin, dicofol, dienoclor, etoxazol, fenazaquin, fenbutatin oxit, fenpropathrin,
fenpyroximat, hexythiazox, propargit, pyridaben va tebufenpyrad.

Luu y 14 cdc thudc diét ndm va céc ché phdm chita ching nhu 1-[4-[4-[5-(2,6-
diflorophenyl)-4,5-dihydro-3-isoxazolyl]-2-thiazolyl]-1-piperidinyl]-2-{5-metyl-3-(triflo-
rometyl)-1H-pyrazol-1-yl]etanon, azoxystrobin, d6ng hydroxit, xymoxanil,
xyproconazol, difenoconazol, famoxadon, fenoxanil, ferimzon, flusilazol, flutolanil,
fthalit, furametpyr, hexaconazol, isoprothiolan, isotianil, kasugamyxin, mancozeb,
metominostrobin, orysastrobin, pencycuron, penthiopyrad, picoxystrobin, probenazol,
propiconazol, proquinazid, pyroquilon, simeconazol, tiadinil, trixyclazol, trifloxystrobin
va validamyxin.

Trong mot s6 trudng hop, t6 hop chia hgp chét theo sdng ché véi cdc hop chit
- hodc chat c6 hoat tinh sinh hoc (dac biét 1a phong trir loai gay hai khong xuong s6ng) c6
thé tao ra hiéu qua I6n hon cong hop (tic 1a hiép déng). Ludén mong muén gidm bét
lugng chat hod hoc dugc gidi phéng ra moi trudng trong khi vAn ddm bao dugc viéc
phong trir dong vat gay hai hitu hiéu. Khi tic dung hiép dong cta chat phong trir loai gay
hai khong xuong séng dugc phat hién & ty 1¢ ding mang lai mic phong trir dong vat gay
hai thod déng trong linh virc nong nghiép, cdc hén hop nay c6 thé 1am gidm chi phi thu
hoach va 6 nhiém moi trudng. Hoat tinh bd sung 16n hon lam ting stic séng clia cay trong
cling ¢4 thé quan st dugc.

Céc hop chét theo sdng ché€ va ché€ phdm chita chiing c6 thé dugc phun cho cay
chuyén gen d¢é biéu hién su gay doc protein cho loai gy hai khong xuong séng (nhu noi
doc t8 delta Bacillus thuringiensis). Viéc sit dung nay c6 thé tao ra phd bio vé cay rong
hon va dugc uu tién vé tinh khang. T4c dung cla viéc 4p dung ngoai sinh hop chat phong
trir loai gay hai khong xuong song theo sdng ché c6 thé hiép déng véi dugc biéu hién gay
doc protein.

Céc tai liéu tham khao chung vé céc chét bao vé trong nong nghiép nay (tic 1a cic
thudc trir sau, thudc diét ndm, thudc diét giun tron, thudc diét ve bét, thusc diét co va tac

nhan sinh hoc) gém The Pesticide Manual, 13th Edition, C. D. S. Tomlin, Ed., British
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Crop Protection Council, Farnham, Surrey, U. K., 2003 va The BioPesticide Manual, 2nd
Edition, L. G. Copping, Ed., British Crop Protection Council, Farnham, Surrey, U. K.,
2001.

Dé6i véi cdc phuong 4n, trong d6 mot hodc nhiéu céc thanh phan tron khéc nhau
nay dugc sir dung, ty 1é trong lugng clia cdc thanh phén tron khdc nhau ndy (téng s6) véi
hop chit c6 Cong thic 1 thudng nam trong khoang tir 1:3000 dén 3000:1. Pang Ivu ¥ 12
ty 1& trong lugng ndm trong khoéng tir 1:300 dén 300:1 (vi du, ty & ndm trong khoang tir
1:30 dén 30:1). Nguoi c6 hiéu biét trung binh trong linh vuc k§ thuat nay c6 thé x4c dinh
mot cdch dé dang bang cach thir nghiém mot cach don gidn lugng hitu hiéu sinh hoc cla
hoat chat cin dé c6 phé hoat tinh sinh hoc mong mu6n. Hién nhién 14 viéc dua céc thanh
phén bd sung nay vao c6 thé m& rong phS phong trir loai gay hai khong xwong séng virgt
troi hon phd phong trir cia riéng hop chit cé cong thic 1.

Béng A néu céc t6 hop cu thé chita hgp chét c6 cong thiic 1 véi chat phong trit
loai gay hai khong xuong song khac @€ minh hoa cho hén hop, ché€ phdm va phuong phap
sdng ché. cot diu tién cua bang A néu chét phong trir loai gay hai khong xwong séng cu
thé (vi du, "Abamectin" & dong d4u tién). cot thit hai cia bang A néu kiéu tic dong (néu
da biét) cla chit phong trir loai gay hai khong xuong s6ng. cot thit ba cia bang A néu
phuong 4n/ cic phuong 4n thuc hién vé cic khoang ty 1& khéi luong ma chat phong trix
loai gay hai khong xwong song c6 thé duoc ding so véi tdc nhan phong trir loai gay hai
khong xuwong song (vi du, "50:1 dén 1:50" abamectin so v6i hop chét c6 cong thiic 1 theo
khéi lugng). Do d6, vi du, dong dau tién cta bang A néu cu thé td hop ctia hop chat ¢
cong thitc 1 v6i abamectin c6 thé dugc dung ndm trong khoang ty 1& khéi luong nim
trong khoang tir 50:1 dén 1:50. C4c dong con lai ctia bang A dugc céu tric tuong tu.
Béng A cdn néu cdc hén hop cu thé chita hgp chét c¢6 cong thitc 1 véi chat phong trir loai
gy hai khong xuong séng khdc minh hoa cho hén hgp, ch€ phdm va phuong phép sing
ché va gém cdc phuong 4n thuc hién bd sung c6 khoang ty 1é khéi lugng véi ty 1& ding,

mot s6 hdn hop cu thé c6 hiéu qua hiép dong ding ké.

Bang A
Chat phong trirlodi gay | Kiéu tdc dung hoic nhém ho4 chat Ty 1& khoi lugng
hai khong xuong séng thong thudng
Abamectin lacton vong 16n 50:1 dén 1:50
Axetamiprid neonicotinoit 150:1 dén 1:200
Amitraz phdi tir thu thé octopamin 200:1 dén 1:100
Avermectin lacton vong 16n 50:1 dén 1:50
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Chat phong trir loai gay
hai khong xuong s6ng

Kiéu tidc dung hoic nhém hod chat

Ty 1é khéi luong
thong thudng

Azadirachtin chét cha van ecdyson 100:1 dén 1:120
Beta-xyfluthrin chat diéu bién kénh natri 150:1 dén 1:200
Bifenthrin chét diéu bién kénh natri 100:1 dén 1:10
Buprofezin cac chat e ché téng hop kitin 500:1 dén 1:50
Cartap chit déng dang nereistoxin 100:1 dén 1:200
Clorantraniliprol phdi tit thu thé ryanodin 100:1 dén 1:120
Clorfenapyr chat tic ché van chuyén dién tir ty thé 300:1 dén 1:200
Clorpyrifos chat ttc ch€ cholinesteraza 500:1 dén 1:200
Clothianidin neonicotinoit 100:1 dén 1:400
xyantraniliprol phdi tir thu thé ryanodin 100:1 d@én 1:120
Xyfluthrin chét diéu bién kénh natri 150:1 dén 1:200
Xyhalothrin chat diéu bién kénh natri 150:1 dén 1:200
Xypermethrin chét diéu bién kénh natri 150:1 dén 1:200
Xyromazin chat tic ché tdng hop kitin 400:1 dén 1:50
Deltamethrin chat diéu bién kénh natri 50:1 dén 1:400
bieldrin xyclodien thudc trir sdu 200:1 dén 1:100
Dinotefuran neonicotinoit 150:1 dén 1:200
Dic;fenolan chit tc ch& 16t xac 150:1 dén 1:200
Emamectin lacton vong 16n 50:1 dén 1:10
Endosulfan xyclodien thudc trir sdu 200:1 dén 1:100
Esfenvalerat chit diéu bién kénh natri 100:1 dén 1:400
Ethiprol Chét phong bé kénh clorua diéu bién 200:1 dén 1:100
GABA
Fenothiocarb 150:1 dén 1:200
Fenoxycarb chét déng hiéu hormon kich thich sau | 500:1 dén 1:100
non
Fenvalerat chét diéu bién kénh natri 150:1 dén 1:200
Fipronil Chat phong bé kénh clorua diéu bién 150:1 dén 1:100
GABA
Flonicamid 200:1 dén 1:100
Flubendiamit phéi tir thu thé ryanodin 100:1 dén 1:120
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Chat phong trirloai gay | Kiéu tdc dung hoic nhém ho4 chat Ty 1& khoi lugng

hai khong xuong séng thong thuong
Flufenoxuron céc chat e ché tdng hop kitin 200:1 dén 1:100
Hexaflumuron céc chat e ché tdng hop kitin 300:1 dén 1:50
Hydrametylnon chat tic ché€ van chuyén dién tir ty thé 150:1 dén 1:250

Imidacloprid neonicotinoit 1000:1 dén 1:1000
Indoxacarb chét diéu bién kénh natri 200:1 dén 1:50
Lambda-xyhalothrin chét diéu bién kénh natri 50:1 dén 1:250
Lufenuron céc chat e ché tdng hop kitin 500:1 dén 1:250
Metaflumizon 200:1 dén 1:200
Methomyl chat c ché cholinesteraza 500:1 dén 1:100
Methopren chét dang hiéu hormon kich thich sau | 500:1 dén 1:100
non

Metoxyfenozit chét chi van ecdyson 50:1 dén 1:50
Nitenpyram neonicotinoit 150:1 dén 1:200
Nithiazin neonicotinoit 150:1 dén 1:200
Novaluron céc chat tc ché tdng hop kitin 500:1 dén 1:150
Oxamyl chét c ché chblinesteraza 200:1 dén 1:200
Pymetrozin 200:1 dén 1:100
Pyrethrin chat diéu bién kénh natri 100:1 dén 1:10
Pyridaben chat \ic ché€ van chuyén dién tirty thé | 200:1 dén 1:100
Pyridalyl 200:1 d@én 1:100
Pyriproxyfen chét dang hiéu hormon kich thich sau 500:1 dén 1:100

non

Ryanodin phai tir thu thé ryanodin 100:1 dén 1:120
Spinetoram lacton vong 16n 150:1 dén 1:100

Spinosad lacton vong 16n 500:1 dén 1:10
Spirodiclofen chét ttc ché chét sinh téng hop lipit 200:1 dén 1:200
Spiromesifen chat tic ché chét sinh téng hop lipit 200:1 dén 1:200
Tebufenozit chét cha van ecdyson 500:1 dén 1:250

Thiacloprid Neonicotinoit 100:1 dén 1:200
Thiamethoxam Neonicotinoit 1250:1 dén 1:1000
Thiodicarb chat c ché cholinesteraza 500:1 dén 1:400
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Chat phong trirloai gay | Kiéu tdc dung hoic nhém hoa chat Ty 1¢ kh6i lugng
hai khong xuong séng thong thuong
Thiosultap-natri 150:1 dén 1:100
Tralomethrin chat diéu bién kénh natri 150:1 dén 1:200
Triazamat chat tc ché cholinesteraza 250:1 dén 1:100
Triflumuron céc chat tic ché tdng hop kitin 200:1 dén 1:100
Bacillus thuringiensis chat sinh hoc 50:1 dén 1:10
Bacillus thuringiensis chat sinh hoc 50:1 dén 1:10
ndi doc to delta
NPV (vi du, Gemstar) chit sinh hoc 50:1 dén 1:10

Dang luu ¥ 12 ché phdm theo sing ché, trong d6 it nhat mot hop chét hodc chat c6
hoat tinh sinh hoc b sung dugc chon tit nhém gém chét phong trir lodi gay hai khong
xuong song dugc néu trong bang A néu trén.

Ty 1& khdi lugng gita mot hgp chat, bao gobm hgp chat ¢6 cong thic 1, N-oxit,
hodc mu6i ctia n6, va chat phong trir loai gay hai khong xuong s6ng bé sung thudng nim
trong khoang tir 1000:1 dén 1:1000, v6i mot phuong 4n ndm trong khoang tir 500:1 dén
1:500, phuong dn khic ndm trong khoang tir 250:1 dén 1:200 va phuong 4n khic nita nim
trong khoang tir 100:1 dén 1:50.

Su liét ké dudi day trong ciac bang tir Bl t6i B19 1a cic phuong 4n ctia cdc ché
phdm cu thé chida hop chit c6 cong thitc 1 (hop chit s6 dugc dénh s6 theo cdc hop chat
trong cdc bang muc luc A) va va chét phong trit loai gay hai khong xwong s6ng bd sung.

Bang Bl

Hén Hop va Chit phong trir lodi gay hai Hén Hop va Chit phong trir loai gay
hgp s0 | chat s6 khong xuong séng hop s6 | chit s6 hai khong xuong séng
B1-1 1 va Abamectin B1-38 1 va Indoxacarb
B1-2 1 va Acetamiprid B1-39 1 va  Lambda-xyhalothrin
B1-3 1 va Amitraz B1-40 1 va Lufenuron
B1-4 1 va Avermectin B1-41 1 va Metaflumizone
B1-5 1 va Azadirachtin B1-42 1 va Metomyl
B1-6 1 va Bensultap B1-43 1 va Metoprene
B1-7 1 va Beta-xyfluthrin B1-44 1 va Metoxyfenozit
B1-8 1 va Bifenthrin B1-45 1 va Nitenpyram
B1-9 1 va Buprofezin B1-46 1 va Nithiazin
B1-10 1 va Cartap B1-47 1 va Novaluron
B1-11 1 va Clorantraniliprol B1-48 1 va Oxamyl
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Hop va Chéat phong trir loai gay hai Hén Hop va Chéat phong trir loai gay
hgp s0 | chét s6 khong xuong song hop s6 | chit s6 hai khong xuwong s6ng
B1-12 1 va Chlorfenapyr B1-49 1 va Phosmet
B1-13 1 va Chlorpyrifos B1-50 1 va Pymetrozine
B1-14 1 va Clothianidin B1-51 1 va Pyrethrin
BI1-15 1 va Cyantraniliprole B1-52 1 va Pyridaben
B1-16 1 va Cyfluthrin B1-53 1 va Pyridalyl
B1-17 1 va Cyhalothrin B1-54 1 va Pyriproxyfen
B1-18 | 1 va Cypermetrin B1-55 1 va Ryanodine
B1-19 1 va Cyromazine B1-56 1 va Spinetoram
B1-20 1 va Deltamethrin B1-57 1 va Spinosad
B1-21 1 va Dieldrin B1-58 1 va Spirodiclofen
B1-22 1 va Dinotefuran B1-59 1 va Spiromesifen
B1-23 1 va Diofenolan B1-60 1 va Spirotetramat
B1-24 1 va Emamectin B1-61 1 va Sulfoxaflor
B1-25 1 va Endosulfan B1-62 1 va Tebufenozit
B1-26 1 va . Esfenvalerat B1-63 1 va Tefluthrin
B1-27 1 va Ethiprole B1-64 1 va Thiacloprid
B1-28 1 va Fenothiocarb B1-65 1 va Thiametoxam
B1-29 1 VA Fenoxycarb B1-66 1 va Thiodicarb
B1-30 1 va Fenvalerat B1-67 1 va Thiosultap-natri
B1-31 1 va Fipronil B1-68 1 va Tolfenpyrad

| B1-32 1 va Flonicamid B1-69 1 va Tralomethrin
B1-33 1 va Flubendiamit B1-70 1- va Triazamat
B1-34 1 va Flufenoxuron B1-71 1 va Triflumuron
B1-35 1 va Hexaflumuron B1-72 1 va  Bacillus thuringiensis

Bacillus thuringiensis
B1-36 1 va Hydrametylnon B1-73 1 va
delta-endotoxin
B1-37 1 va Imidacloprid B1-74 1 va NPV (vi du, Gemstar)
Bang B2

Béng B2 twong tu nhu bang B1, ngoai trit hgp chét 1 trong cot “hgp chét s6” duoc

thay bing hop chat s6 2. Vi du, hdn hop dau tién trong bang B2 dugc ky hiéu 13 B2-1 va

12 hén hop cta hop chét 2 va chat phong trir loai gay hai khong xwong séng bé sung 12

abamectin.

Béang B3

Béng B3 twong tu nhu bang B1, ngoai trir hgp chit 1 trong cot “hop chat s&” dugc

thay bing hop chét s6 3. Vi du, hén hop d4u tién trong bang B3 dugc ky hiéu 1a B3-1 va
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12 hén hgp clia hop chét 3 va chit phong trir 1oai gay hai khong xuong s6ng bd sung 12

abamectin.

Bang B4
Bang B4 twong tu nhu bang B1, ngoai trir hop chat 1 trong cot “hgp chit s6” duoc
thay bang hop chat s6 4. Vi du, hén hgp ddu tién trong bang B4 dugc ky hiéu 13 B4-1 va
12 hén hop clia hgp chét 4 va chét phong trix loai gay hai khong xuong s6ng bd sung 1a

abamectin.

Bang B5
Bang B5 tuong tu nhu bang B1, ngoai trir hop chat 1 trong cot “hop chét s6” dugc
thay bang hop chét s6 5. Vi du, hén hgp déu tién trong bang B5 duogc ky hiéu 1a B5-1 va
12 hén hgp cla hop chét 5 va chat phong trir loai gay hai khong xuong séng bé sung 12

abamectin.

Béang B6
Bang B6 tuong tu nhu bang B1, ngoai trir hgp chét 1 trong cot “hop chat s6” duoc
thay'bﬁng hop chét 6. Vi dy, hén hgp ddu tién trong bang B6 dugc ky hicu 1a B6-1 va 1a
hén hop clia hop chét 6 va chét phong trir lodi gay hai khong xuong s6ng bd sung 1a

abamectin.

Bang B7
Bang B7 tuong tu nhu bang B1, ngoai trir hgp chét 1 trong cot “hgp chét s6” dugc
thay bang hop chét 7. Vi du, hén hgp ddu tién trong bang B7 duoc ky hiéu 1a B7-1 va la
hén hop clia hop chét 7 va chat phong trir loai gay hai khong xuong song b3 sung 13

abamectin.

Bang B8
Bang B8 tuong tu nhu bang B1, ngoai trir hgp chét 1 trong cot “hop chat s6” duge
thay bang hgp chat 8. Vi du, hén hop d4u tién trong bang B8 duoc ky hiéu 13 B8-1 va 1a
hén hop cia hop chét 8 va chat phong trir loai gay hai khong xwong séng bd sung 1a

abamectin.
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Bang B9
Béng B9 tuong tur nhu bang B1, ngoai trir hop chat 1 trong cot “hop chat s6” duogc
thay bang hop chat 9. Vi du, hén hop ddu tién trong bang B9 duoc ky hiéu 12 B9-1 va 1a _
hén hop ctia hop chat 9 va chat phong trir loai gay hai khong xuong séng b sung 1a

abamectin.

Bang B10
Bang B10 tuong tu nhu bang B1, ngoai trir hop chat 1 trong cot “hgp chét s6”
duoc thay bing hop chédt 10. Vi du, hdn hgp ddu tién trong bang B10 duoc ky hiéu 1a
B10-1 va la hén hop ctia hop chat 10 va chét phong trit Iodi gay hai khong xwong séng b

sung 1a abamectin.

Bang B11
Béng B11 twong tu nhu bang B1, ngoai trir hop chat 1 trong cot “hop chat s6”
- dugc thay bang hop chat 11. Vi dy, hén hop ddu tién trong bang B11 dugc ky hiéu 1a
“B11-1 vala hén hop clia hgp chét 11 va chdt phong trir 1oai gay hai khong xuong song bé

sung 1a abamectin.

Bang B12
Béng B12 twong ty nhu bang B1, ngoai trir hop chét 1 trong cot “hop chat s6”
duoc thay bang hop chdt 12. Vi du, hén hgp ddu tién trong bang B12 dugc ky hiéu 1a
B12-1 va 1a hén hop ctia hop chat 12 va chét phong trit lodi gay hai khéng xuwong s6ng bd

sung la abamectin.

Bang B13
Béng B13 tuong t nhu bang B1, ngoai trir hgp chat 1 trong cot “hop chat s6”
duoc thay bang hop chat 13. Vi du, hén hgp ddu tién trong bang B13 dugc ky hiéu 1a
- B13-1 va 12 hén hop cia hop chat 13 va chét phong trit loai gay hai khong xwong s6ng bd

sung 1a abamectin.
Béng B14

Bing B14 twong tuy nhu bang BI, ngoai trir hop chét 1 trong cot “hop chét s6”
- - dugc thay bang hop chét 14. Vi du, hén hop déu tién trong bang B14 dugc ky hiéu 13
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B14-1 va la hoén hop ctia hop chét 14 va chat phong trir loai gay hai khong xuong séng bd

sung la abamectin.

Bang B15
Béng B15 tuong ty nhu bang B1, ngoai trit hop chét 1 trong cot “hop chit s6”
dugc thay bang hop chat 15. Vi dy, hén hgp ddu tién trong bang B15 duoc ky hiéu 1a
B15-1 va la hén hop ctia hop chét 15 va chat phdng trir 1oai gay hai khong xuong s6ng bd

sung la abamectin.

Béng B16
Bang B16 tuong tu nhu bang B1, ngoai trir hgp chét 1 trong cot “hop chat s6”
dugc thay bang hop chat 16. Vi dy, hén hgp ddu tién trong bang B16 duoc ky hiéu 1a
B16-1 va la hon hop cia hop chét 16 va chat phong trir 1oai gay hai khong xuong s6ng bd

sung la abamectin.

Béang B17
Bang B17 twong tu nhu bang B1, ngoai trir hop chét 1 trong cot “hgp chat s6”
dugc thay bang hop chat 17. Vi du,‘hc’)n hop dau tién trong bang B17 dugc ky hiéu 12
B17-1 va 1a hdén hop ctia hop chét 17 va chét phong trir loai gay hai khong xuong s6ng bd

sung 1a abamectin.

Béng B18
Béng B18 tuong tu nhu bang B, ngoai trir hgp chat 1 trong cot “hop chat s6”
dugc thay bang hop chat 18. Vi dy, hén hgp ddu tién trong bang B18 dugc ky hiéu 1a
B18-1 va la hén hop ctia hop chét 18 va chat phong trix 1oai gay hai khong xuong séng bé

sung 1a abamectin.

Béang B19
Béng B19 tuwong ty nhu bang BI, ngoai trir hgp chét 1 trong cot “hop chit s6”
dugc thay bang hop chét 19. Vi dy, hén hgp ddu tién trong bang B19 duoc ky hiéu 1a B2-
1 va 12 hén hop clia hop chat 19 va chat phong tri loai gay hai khéng xuong séng bé sung

12 abamectin.
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Céc hén hop cu thé duge liét ké trong cdc bang tir B1 t6i B19 12 su két hop thong
thudng gilta hop chat c6 cong thitc 1 véi chit phong trir loai gay hai khong xuong séng
khéc theo ty 1& dd néu trong bang A.

Su liét ké dudi day trong cic bang tir C1 t6i C19 1a cdc hdn hgp cu thé bao gém hop
chat c6 cong thitc 1 (hop chat s6 dugc dung dé chi c4c hgp chét trong bang muc luc A) va
chat phong trir loai gay hai khong xwong s6ng bd sung. C4c bang tir C1 dén C19 con liet
ké ty 1¢ khoi luong cu thé chia cdc hén hgp trong cdc bang tir C1 dén C19. Vi du, ty 1&
kh6i luong dau tién dwa vao dong ddu tién clia bang C1 boc 10 cu thé hdn hop chita hop
chat 1 cta bdng muc luc A v6i abamectin dugc 4p dung véi ty 1é khéi lugng 100 phin
hogp chat 1 trén 1 phan abamectin.

Bang C1
Hén Hop Chét phong trir loai
| chat vAd  gay hai khong xuong Ty 1& hén hop cu thé (khéi Iugng)

hop s6 s6 song

Ci-1 1 va Abamectin 100:1 | 10:1 | 5:1 { 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-2 1 va Acetamiprid 100:1 | 10:1 | 5:1 [ 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-3 1 va Amitraz 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-4 1 va Avermectin 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2| 1:5| 1:10 | 1:100
C1-5 1 va Azadirachtin 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 12 1:5 | 1:10 | 1:100
C1-6 1 va Bensultap 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-7 1 v Beta-xyfluthrin 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-8 1 va Bifenthrin 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-9 1 va Buprofezin 100:1 | 10:1 | 5:1 [ 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-10 1 va Cartap 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2| 1:5| 1:10 | 1:160
C1-11 1 va Clorantraniliprol 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2| 1:5| 1:10 | 1:100
Cl-‘12 1 va Chlorfenapyr 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2| 1:5 1:10 | 1:100
C1-13 1 va Chlorpyrifos 100:1 | 10:1 | 5:1 { 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-14 1 va Clothianidin 100:1 | 10:1 | 5:1 ) 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-15 1 va Cyantraniliprole 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2| 1:5| 1:10 | 1:100
Ci1-16 1 va Cyfluthrin 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5| 1:10 | 1:100
C1-17 1 va Cyhalothrin 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-18 1 va Cypermetrin 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2| 1:5| 1:10 | 1:100
C1-19 1 va Cyromazine 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2| 1:5 1:10 | 1:100
C1-20 1 va Deltamethrin 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2| 1:5 1:10 | 1:100
C1-21 1 va Dieldrin 100:1 | 10:1 | 5:1 ] 2:1 | 1:1 | 1:2| 1:5] 1:10 | 1:100
C1-22 1 va Dinotefuran 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2| 1:5| 1:10 | 1:100
C1-23 1 va Diofenolan 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5| 1:10 | 1:100
Ci-24 1 va Emamectin 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2| 1:5| 1:10 | 1:100
C1-25 1 va Endosulfan 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2| 1:5| 1:10 | 1:100
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C1-26 1 va Esfenvalerat 100:1 | 10:1 | 5:1 [ 2:1 | 1:1 | 12 1:5. 1:10 | 1:100
C1-27 1 va Ethiprole 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-28 1 va Fenothiocarb 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-29 1 va Fenoxycarb 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-30 1 va Fenvalerat 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-31 1 va Fipronil 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-32 1 va Flonicamid 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-33 1 va Flubendiamit 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-34 1 va Flufenoxuron 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-35 1 va Hexaflumuron 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-36 1 va Hydrametylnon 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-37 1 va Imidacloprid 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-38 1 va Indoxacarb 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-39 1 va  Lambda-xyhalothrin | 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-40 1 va Lufenuron 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5| 1:10 | 1:100
Cl41 | .1 va Metaflumizone 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5§ 1:10 | 1:100
C1-42 1 va Metomyl 100:1 | 10:1 | 5:1 { 2:1 | 1:1 | 12 | 1:5 ] 1:10 | 1:100
C1-43 1 va Metoprene 100:1 | 10:1 | 5:1  2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
Cl1-44 1 va Metoxyfenozit 100:1 | 10:1 [ 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
Cl45 | 1 va Nitenpyram 100:1 | 10:1 | 5:1(2:1 | 1:1 | 1:2 | 1:5] 1:10 | 1:100
C1-46 1 va Nithiazin 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5| 1:10 | 1:100
C1-47 1 va Novaluron 100:1 | 10:1 | 5:1 [ 2:1 | 1:1 | 1:2| 1:5| 1:10 | 1:100
C1-48 1 va Oxamyl 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-49 1 va Phosmet 100:1 | 10:1 [ 5:1 | 2:1 | 1:1 [ 1:22 | 1:5 ] 1:10 | 1:100
C1-50 1 va Pymetrozine 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-51 1 va Pyrethrin 100:1 | 10:1 | 5:1 | 2:1 | 1:1 [ 1:2 | 1:5| 1:10 | 1:100
Cl1-52 1 va Pyridaben 100:1 | 10:1 | 5:1 { 2:1 | 1:1 | 1:2 | 1:5) 1:10 | 1:100
C1-53 1 va Pyridalyl 100:1 | 10:1 | 5:1 {2:1 | 1:1 | 1:2 | 1:5] 1:10 | 1:100
Cl1-54 1 va Pyriproxyfen 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5| 1:10 | 1:100
C1-55 1 va Ryanodine 100:1 | 10:1 | 5:1 [ 2:1 | 1:1 | 1:2 | 1:5| 1:10 | 1:100
C1-56 1 va Spinetoram 100:1 | 10:1 | 5:1 {2:1 | 1:1 | 1:2 | 1:5] 1:10 | 1:100
C1-57 1 va Spinosad 100:1 | 10:1 | 5:1 [ 2:1 | 1:1 | 1:2 | 1:5| 1:10 | 1:100
C1-58 1 va Spirodiclofen 100:1 | 10:1 | 5:1 { 2:1 | 1:1 | 1:2| 1:5| 1:10 | 1:100
C1-59 1 va Spiromesifen 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 j 1:5 | 1:10 | 1:100
C1-60 1 va Spirotetramat 100:1 | 10:1 | 5:1 { 2:1 | 1:1 | 1:2| 1:5| 1:10 | 1:100
C1-61 1 va Sulfoxaflor 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2| 1:5] 1:10 | 1:100
C1-62 1 va Tebufenozit 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2| 1:5 | 1:10 | 1:100
C1-63 1 va Tefluthrin 100:1 | 10:1 | 5:1 [ 2:1 | 1:1 | 1:2 | 1:5| 1:10 | 1:100
Cl-64 1 va Thiacloprid 100:1 | 10:1 | 5:1 | 2:1 | 1:1 ; 1:2 | 1:5| 1:10 | 1:100
C1-65 1 va Thiametoxam 100:1 | 10:1 | 5:1 | 2:1 | 1:1'| 1:2 | 1:5 | 1:10 | 1:100
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C1-66 1 va Thiodicarb 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-67 1 va Thiosultap-natri 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-68 1 va Tolfenpyrad 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-69 1 va Tralomethrin 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-70 1 va Triazamat 100:1 | 10:1 | 5:1 | 2:1 | 1:1 { 1:2 | 1:5 | 1:10 | 1:100
C1-71 1 va Triflumuron 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-72 1 va  Bacillus thuringiensis | 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-73 1 va Bacilus thuringiensis 100:1 | 10:1 | 5:1 [ 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
delta-endotoxin
Cl1-74 1 va NPV (vi duy, Gemstar) | 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100

Bang C2
Béang C2 tuong tu nhu bang C1, ngoai trit hgp chat 1 trong cdt “hgp chit s6” duge
thay bang hop chét s 2. Vi du, ty 1& khéi lugng ddu tién duoc dua vao dong ddu tién cla
bang C2 boc 16 cu thé hén hop chia hgp chit s6 2 cha bang muc luc A véi abamectin dugc

diing vdi ty 1& khoi lugng bing 100 phan hgp chat s6 2 trén 1 phin abamectin.

Bang C3
Béang C3 twong tu nhu bang C1, ngoai trir hop chét 1 trong cdt “hgp chét s6” dirge
thay bang hgp chét s6 3. Vi du, ty 1& khéi lugng déu tién duoc dua vao dong ddu tién clia
- bang C3 boc 19 cu thé hén hop cha hop chit s6 3 ctia bAng muc luc A v6i abamectin dugc

dung véi ty 1& kh6i luong bang 100 phan hgp chét s6 3 trén 1 phan abamectin

Bang C4
Bang C4 tuong tu nhu bang Cl1, ngoai trit hgp chét 1 trong cot “hgp chat s6” duoc
thay bang hop chét s6 4. Vi du, ty 1& khai lugng ddu tién duoc dua vao dong dau tién ciia
bang C4 boc 16 cu thé hén hop ctia hop chit s6 4 chia bang muc Iuc A véi abamectin duoc

dung v6i ty 1é kh6i luong bang 100 phan hgp chét s6 4 trén 1 phan abamectin

Béang C5
Béang C5 tuong tu nhu bang Cl1, ngoai trit hop chét 1 trong cdt “hop chat s6” duoc
thay bang hop chat s6 5. Vi du, ty 1€ khoi lugng ddu tién duoc dua vio dong ddu tién ciia
bang C5 boc 10 cu thé hén hgp clia hop chit s6 5 clia bAng muc luc A véi abamectin dugc

-ding v6i ty 1é khéi lugng bang 100 phan hop chat s6 5 trén 1 phin abamectin
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Béang C6
Bang C6 tuong tu nhu bang C1, ngoai trit hgp chét 1 trong cot “hop chit s6” duogc
thay béng hop chét s6 6. Vi du, ty lé khéi lugng ddu tién duge dua vao dong dau tién cua
bang C6 boc 16 cu thé hén hgp clia hgp chét s6 6 clia bang muc luc A v6i abamectin dugc

diing vdi ty 1& kh6i lugng bang 100 phan hop chét s6 6 trén 1 phin abamectin

Bang C7
Bang C7 twong tu nhu bang C1, ngoai trit hop chét 1 trong cot “hop chét s6” duge
thay béng hop chat s6 7. Vi du, ty 1& kh6i lugng ddu tién dugc dua vao dong dau tién cla
bang C7 boc 16 cu thé hén hgp clia hgp chét s6 7 clia bang muc luc A v6i abamectin dugc
~ dung vdi ty 1é khéi luong bing 100 phan hop chét s6 7 trén 1 phan abamectin

Béang C8
Bang C8 tuong tu nhu bang C1, ngoai trir hgp chat 1 trong cdt “hop chat s6” dugc
thay biang hop chat s6 8. Vi du, ty 1é khoi lugng dau tién duge dua vao dong dau tién clia
bang C8 boc 16 cu thé hén hgp clia hop chét s6 8 ciia bang muc luc A véi abamectin dugc
ding véi ty 1& kh6i lugng bang 100 phan hgp chat s6 8 trén 1 phin abamectin

Bang C9
Béng C9 tuong tu nhu bang Cl1, ngoai trir hgp chét 1 trong cot “hgp chat s6” duge
thay bing hop chét s6 9. Vi du, ty 1é khéi lugng dau tién duge dua vao dong dau tién clia
bang C9 boc 16 cu thé hén hop ciia hop chét s6 9 ciia bang muc luc A v6i abamectin duge

diing véi ty 1é khoi lugng bing 100 phan hop chét s6 9 trén 1 phan abamectin

Bang C10
Béng C10 tuong tu nhu bang C1, ngoai trir hgp chat 1 trong cot “hgp chat s6” duoc
thay bang hgp chét s6 10. Vi du, ty 1& khdi lugng ddu tién dugc dua vao dong dau tién
chia bang C10 boc 16 cu thé hén hop cha hgp chdt s6 10 cla bang muc luc A véi
abamectin duoc diung véi ty 1¢ khéi lugng bing 100 phan hgp chat s6 10 trén 1 phan

abamectin.
Bang C11

Bang C11 tuong tu nhu bang C1, ngoai trir hop chat 1 trong cot “hgp chat s6” dugc
thay bang hop chat s6 11. Vi du, ty 1& khdéi lugng dau tién dugc dua vao dong dau tién
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ctia bang C11 boc 10 cu thé hdén hop ctia hop chit s6 11 clia bang muc luc A véi
abamectin dugc dung vdi ty 1& khéi lugng bing 100 phan hop chat s6 11 trén 1 phin

abamectin.

Bang C12
Bang C12 twong tu nhu bang C1, ngoai trir hgp chat 1 trong cot “hgp chat s6” duoc
thay bang hgp chat s6 12. Vi du, ty 1¢ khéi luong ddu tién duge dua vao dong ddu tién
ciia bang C12 boc 10 cu thé hén hgp cha hgp chat s6 12 clia bing muc luc A véi
abamectin dugc ding véi ty 1¢ khoi lugng bing 100 phan hop chat s6 12 trén 1 phin

abamectin.

Bang C13
Bang C13 tuong tu nhu bang C1, ngoai trir hop chat 1 trong cot “hgp chat s6” duoc
thay bing hop chét s6 13. Vi du, ty 1é khéi lugng déu tién dugc dwa vao dong dau tién
- cha bang C13 boc 10 cu thé hén hop clia hgp chét s6 13 clia bang muc luc A véi
abamectin dugc dung véi ty 1¢ kh6i lugng béng 100 phan hgp chét s6 13 trén 1 phdn

abamectin.

Bang C14
. Bang C14 tuong tu nhu bang C1, ngoai trir hop chét 1 trong cot “hop chit s6” dugc
thay bang hgp chat s6 14. Vi du, ty 1¢ khéi luong ddu tién duge dua vio dong dau tién
cia bang C14 boc 10 cu thé hén hgp cha hop chat s6 14 clia bang muc luc A véi
abamectin dugc ding v6i ty 1¢ khéi lugng bang 100 phin hop chat s6 14 trén 1 phén

abamectin.

Bang C15
Bang C15 twong tu nhu bang C1, ngoai trir hop chét 1 trong cot “hgp chat s6” duoc
thay bang hop chét s6 15. Vi duy, ty 1é khéi lugng ddu tién duge dua vao dong diu tién
clia bang C15 boc 10 cu thé hén hgp cha hop chat s6 15 cha bang muc luc A véi
abamectin dugc dung véi ty 1& khdi lugng bang 100 phan hgp chét s6 15 trén 1 phan

abamectin.
Bang C16

Bang C16 tuong tu nhu bang Cl1, ngoai trir hop chat 1 trong cot “hgp chét s6” duoc
thay bang hop chét s6 16. Vi du, ty 1é khéi lugng ddu tién dugc dua vao dong ddu tién
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cia bang C16 boc 10 cu thé hén hgp clia hop chat s6 16 clia bang muc luc A véi
abamectin dugc ding véi ty 1¢ khdi lugng biang 100 phdn hgp chat s6 16 trén 1 phin

abamectin.

Bang C17
Bang C17 twong ty nhu bang C1, ngoai trit hgp chat 1 trong cot “hgp chit s6” duoc
thay bang hop chét s6 17. Vi du, ty 1¢ khéi luong dau tién dugc dua vio dong ddu tién
cta bang C17 boc 10 cu thé hén hop cha hop chit s6 17 chia bang muc luc A véi
abamectin dugc ding véi ty 1& khdi lugng bang 100 phan hop chét s6 17 trén 1 phan

- abamectin.

Bang C18
Bang C18 tuwong tu nhu bang C1, ngoai trir hgp chat 1 trong cot “hop chat s8” dugc
-thay bang hop chét s6 18. Vi du, ty 1é khéi lugng ddu tién dugc dua vio dong ddu tién
ctia bang C18 boc 10 cu thé hén hgp cha hop chat s6 18 clia bing muc luc A véi
abamectin dugc dung vdi ty 1& khoi lugng bing 100 phan hgp chét s6 18 trén 1 phin

abamectin.

Béang C19
Bang C19 twong tu nhu bang C1, ngoai trit hgp chat 1 trong cot “hop chit s6” duoc
thay bang hop chét s6 19. Vi du, ty 1 khéi lwong dau tién dugc dwa vao dong ddu tién
cia bang C19 boc 10 cu thé hdn hop chia hop chit s 19 cia bang muc luc A véi
abamectin dugc ding véi ty 1¢ kh6i lugng bang 100 phin hop chat s6 19 trén 1 phin

abamectin.

Cic bang tir D1 dén D19 liét ké duéi day 1a céc phuong 4n clia ch€ phdm cu thé bao
g6m hop chit ¢ cong thic 1 (hogp chét s6 dung d€ chi cac hop chét trong bang muc luc

A) va thudc diét n&m bd sung.

Bang D1
hij;, Hq:;hat " Thuéc diet ném Horsl;qp qughat " Thudc diet nim
Di-1 1 va Probenazol D1-17 1 va Difenoconazol
DI-2 1 va Tiadinil D1-18 1 va Cyproconazol
D1-3 1 va Isotianil D1-19 1 va Propiconazol
D1-4 1 va Pyroquilon D1-20 1 va Fenoxanil
D1-5 - 1 vd Metominostrobin D1-21 1 va Ferimzone
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hij; ngghat " Thuéc diet nm Horsl;c’p Hqigh C Y Thuse diét ndm
D1-6 1 va Flutolanil D1-22 1 va Fthalogenua
D1-7 1 va Validamyxin D1-23 1 va Kasugamyxin
D1-8 1 va Furametpyr D1-24 1 va Picoxystrobin
D1-9 1 va Pencycuron D1-25 1 va Penthiopyrad
D1-10 1 va Simeconazol D1-26 1 va Famoxadon
Di-11 1 va Orysastrobin D1-27 1 va Cymoxanil
D1-12 1 va  Trifloxystrobin D1-28 1 va Proquinazid
DI1-13 1 va  Isoprothiolan D1-29 1 va Flusilazol
D1-14 1 va  Azoxystrobin D1-30 i va Mancozeb
D1-15 1 va Trixyclazol D1-31 1 va déng hydroxit
D1-16 1 va Hexaconazol D1-32 1 va (a)

(a) 1i-[4-[4-[5-(2,6-diflophenyl)-4,5-dihydro-3-isoxazolyl]-2-thiazolyl]- 1-piperidinyl]-2-
{5-metyl-3-(triflometyl)-1H-pyrazol-1-yl]etanon

Béang D2
Bang D2 twong tu nhu bang D1, ngoai trir hop chét 1 trong cot “hop chit s6” duoc
thay béng hgp chét s6 2. Vi du, hdn hop d4u tién trong bang D2 duoc ky hiéu 12 D2-1 va

12 hén hgp chita hop chat 2 va thuéc diét ndm bd sung 13 probenazol.

Béang D3
Bang D3 twong tu nhu bang D1, ngoai trlr hop chat s6 1 trong cot “hgp chat s6”
duoc thay bang hgp cht s6 3. Vi du, hén hgp d4u tién trong bang D3 duogc ky hiéu 1a D3-

-1 va 12 hén hgp chita hgp chét 3 va thudc diét ndm bd sung 1 probenazol.

Bang D4
Bang D4 tuong tu nhu bang D1, ngoai trir hgp chét s6 1 trong cot “hop chat s6”
duogc thay bang hop chét s6 4. Vi du, hén hgp dau tién trong bang D4 dugc ky hiéu 13 D4-

1 va 12 hén hgp chita hgp chat 4 va thudc diét ndm bd sung 1a probenazol.

Bang D5
Bang D5 twong ty nhu bang D1, ngoai trir hgp chét s6 1 trong cot “hop chat s6”
dugc thay bang hop chét s6 5. Vi du, hén hgp d4u tién trong bang D5 dugc ky hiéu 13 D5-

1 va 12 hén hgp chita hop chat 5 va thudc diét ndm bé sung 12 probenazol.
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Bang D6
Béng D6 tuong tu nhu bang D1, ngoai trir hop chat s6 1 trong cot “hop chat s6”
dugc thay bang hop chét s6 6. Vi du, hdn hgp ddu tién trong bang D6 duoc ky hiéu 1a D6-
1 va 1a hén hop chita hop chét 6 va thudc diét nAm bd sung 1a probenazol.

Béng D7
Béng D7 tuong tu nhu bang D1, ngoai trir hgp chét s6 1 trong cot “hop chat s6”
dugc thay bang hop chét s6 7. Vi du, hén hgp d4u tién trong bang D7 dugc ky hiéu 1a D7-

1 va 1a hén hop chita hop chét 7 va thudc diét ndm bd sung 1a probenazol.

Béang D8
Béng D8 tuong tu nhu bang D1, ngoai trir hgp chit s6 1 trong cot “hop chit s6”
dugc thay bang hop chét s6 8. Vi du, hén hgp dau tién trong bang D8 dugc ky hiéu 1a D8-

1 va 1a hdén hop chita hgp chét 8 va thudc diét ndm bé sung 1a probenazol.

Bang D9
Bang D9 tuong tu nhu bang D1, ngoai trir hop chét s6 1 trong cot “hop chit s6”
dugc thay bang hop chét s6 9. Vi du, hén hop déu tién trong bang D9 dugc ky hiéu 1a D9-
1 va 1a hén hop chita hop chat 9 va thudc diét ndm bd sung 1 probenazol.

Bang D10
Bang D10 tuong tl.I‘nhlI bang D1, ngoai trir hgp chat s6 1 trong cot “hop chat s6”
dugc thay bang hop chat s6 10. Vi dy, hdn hgp ddu tién trong bang D10 duoc ky hiéu 12
D10-1 va 1a hén hop chita hgp chét 10 va thu6c diét ndm bd sung 1a probenazol.

Bang D11
Bang D11 tuong ty nhu bang D1, ngoai trir hgp chét s6 1 trong cot “hop chat s6”
dugc thay bang hop chét s6 11. Vi dy, hdn hgp ddu tién trong bang D11 duoc ky hiéu 12
D11-1 va 1a hén hop chita hgp chat 11 va thudc diét ndm bé sung 1 probenazol.

Bang D12
Bang D12 twong tu nhu bang D1, ngoai trir hgp chét s6 1 trong cot “hop chat s6”
dugc thay bang hop chat s6 12. Vi du, hén hop déu tién trong bang D12 dugc ky hiéu 1a
D12-1 va 1a hén hop chita hop chat 12 va thudc diét ném bé sung 13 probenazol.
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Bang D13
Béng D13 tuong tu nhu bang D1, ngoai trit hgp chét s 1 trong cot “hop chat s6”
dugc thay bang hop chét s6 13. Vi du, hén hgp ddu tién trong bang D13 duoc ky hiéu 1a
D13-1 va 1a hén hop chita hop chét 13 va thudc diét ndm bé sung 1a probenazol.

Bang D14
Béang D14 tuong tu nhu bang D1, ngoai trir hop chat s 1 trong cot “hop chat s6”
dugc thay bang hop chat s6 14. Vi du, hén hop d4u tién trong bang D14 duge ky hiéu 1a
D14-1 va 12 hdn hgp chita hgp chét 14 va thudc diét ndm bd sung 1a probenazol.

Bang D15
Béng D15 tuong tu nhu bang D1, ngoai trir hop chat s 1 trong cot “hop chat s6”
duoc thay bang hop chat s6 15. Vi du, hén hop déu tién trong bang D15 duge ky hiéu 1a

. D15-1 va 1a hén hgp chita hop chét 15 va thude diét ndm bé sung 13 probenazol.

Bang D16
Béang D16 twong tu nhu bang D1, ngoai trir hgp chét s6 1 trong cot “hgp chat s6”
dugc thay bang hop chat s6 16. Vi du, hén hop d4u tién trong bang D16 dugc ky hiéu 1a
- D16-1 va 1a hén hop chita hop chét 16 va thudc diét ném bé sung 1a probenazol.

Bang D17
Béang D17 tuwong tu nhu bang D1, ngoai trit hop chét s6 1 trong cot “hgp chat s6”
duoc thay bang hop chat s6 17. Vi du, hén hop d4u tién trong bang D17 duge ky hiéu 1a
D17-1 va 1a hén hop chita hop chét 17 va thudc diét ném b6 sung 1a probenazol.

Bang D18
Béang D18 tuong tu nhu bang D1, ngoai trir hgp chit s6 1 trong cot “hop chat s6”
dugc thay bang hop chét s6 18. Vi du, hdn hgp déu tién trong bang D18 dugc ky hiéu 1a
D18-1 va 12 hén hgp chita hgp chét 18 va thudc diét ndm bd sung 1a probenazol.

Bang D19
Béang D19 tuong tu nhu bang D1, ngoai trir hgp chét s6 1 trong cot “hgp chat s6”
duoc thay bang hop chat s6 19. Vi du, hén hop déu tién trong bang D19 dugc ky hiéu 1a
D19-1 va 1a hén hop chita hop chat 19 va thudc diét ndm bd sung 14 probenazol.
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Céc loai gay hai khong xuwong song dugc phong trir trong cic Iinh vuc nong

- nghiép va phi nong nghiép bang cich dua mot hodc nhiéu hoat chét theo sdng ché,
thudng dudi dang ché€ phdm, v6i lugng hitu hiéu sinh hoc, vao moi trudng clia cic loai
gy hai, bao gom cac khu vuc nong nghiép va/hodc phi nong nghiép bi ph4 hai, khu vuc
can duge bao vé, hoac dua tryc ti€p 1én céc loai gay hai cdn dugc phong trir.

Do d6, sing ché d¢ cap tGi phuong phép phong trir loai gay hai khong xwong s6ng
trong Iinh vuc noéng nghiép va/hoac phi nong nghiép, bao gém bude cho loai gy hai
khéng xuong séng hoac mai truong xung quanh né ti€p xiic véi luong hitu hiéu sinh hoc
clia mot hodc nhiéu hop chét theo sang ché hodc véi ché phdm chita it nhat mot hop chat
ndy hodc ché€ phdm chita it nhat mot hop chét niy va lugng hitu hiéu sinh hoc ctia it nhat
mot hop chat hoic chit c6 hoat tinh sinh hoc bd sung. Vi du vé ché phdm thich hop chita
hop chét theo sdng ch€ va lugng hitu hiéu sinh hoc clia it nhat mot hop chat hodc chat ¢6
hoat tinh sinh hoc b8 sung bao gém ché€ phdm dang hat, trong d6 hoat chat bd sung cé
‘mat trong cing hat chita hop chit theo sdng ché€ hoac trong hat riéng biét v6i hop chat
theo sang ché.

Céc phuong 4n theo sdng ché€ bao gdm budc cho ti€p xdc v6i moi trudng. Déng
lvu § ring phﬁong phdp ma trong d6 moi trudng nay la thuc vat. Cing dugc hwu § rdng

phuong phdp ma trong d6 moi trudng nay 14 dong vat. Cling duoc huu ¥ 14 phuong phip
ma trong dé moi trudng nay 1a hat giong.

DE dat dugc viéc ti€p xdc véi hgp chdt hodc ché phdm theo sdng ché dé bao vé
cay trong khoi loai gay hai khong xuong séng, hop chét hodc ché phim thudng dugc 4p
dung cho hat clia cy trudc khi trong, cho 14 (vi dy, 14, than, hoa, qua) clia cay trong hoic
cho d4t hodc moi trudng phat trién khac truée hodc sau khi cay duoc tréng.

Theo mot phuong 4n, phuong phdp tiép xic 1a bang cdch phun. Theo cich khic,
ché& phdm dang hat chita hop cht theo sdng ché c6 thé duge phun 1én tdn 14 hodc vao dt.
Hop chét theo sdng ché ciing c¢6 thé dugc chuyén van mot céch hiéu qua qua su hip thu
clia cay bing cich cho cay tiép xiic vdi ch€ phadm chita hgp chét theo sdng ché dugc phun
vao dat & dang ché€ phdm 16ng tu6i dat, ché phdm dang hat, x{ 1 vuon wom hodc ngam
manh cdy ghép. Dang luu § ring ché€ phim theo sidng ché€ & dang ché pham 16ng tuéi dit.
Ciing ddng luu ¥ rang phuong phdp phong trir lodi gay hai khong xuong s6ng bao gém
budc cho loai gay hai khong xuwong song hoac méi truong xung quanh né ti€p xic voi

- hop chét theo sdng ch€ véi luong hitu hiéu sinh hoc. T6t hon nita, néu phuong phép trong
d6-moi truong 12 dat va hén hop dugc dua vao dit dudi dang ché€ phdm 16ng tudi dat.

- Cing déng lwu ¥ rang hop chit theo sdng ché ciing hiéu qué bing cdch phun khu trd vio
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khu vyc bi pha hai. Cdc phuong phdp tiép xic khic bao gém phun hgp chét hoic ché
phdm theo sdng ché tryc ti€p va phun tén luu, phun khi, gel, pht hat, tao vi nang, hap thu
c6 hé thong, moi, vong deo tai, vién thitc an, dang suwong mu, thudc hun, dang sol khi,
dang bui va mot s6 dang khic. Mot phuong 4n vé phuong phdp tiép xidc 12 dang hat phan
bén 6n dinh vé kich thudc, dang thodi hodc dang vién nén chita hén hop hodc ché phim
theo sdng ché. Hop chét theo sing ché ciing c6 thé két hop véi vat liéu dé tao ra dung cu
phong trir dong vat khong xuong song (vi du, ludi biy con trung).

Hop chit theo sdng ché 12 cling c6 thé sir dung dé€ xir 1y hat dé bao vé hat khdi loai
gay hai khong xuong s6ng. Trong ban mo ta nay, xu 1y hat c¢6 nghia 1a cho hat tiép xic
v6i Iugng hitu hiéu sinh hoc cta hop chit theo sang ché€, ma né thuong dugc bao ché dudi
dang ché& phim theo sang ché. Viéc vir Iy hat nay bo vé hat khéi loai loai gay hai khong
xuong song trong dét va thudng con c6 thé bao vé ré va cdc phan khéc cia cay khi tiép
xtc vdi ddt clia hat phét trién tir hat ndy mam. Viéc xi 1y hat c6 thé ciing ¢6 tdc dung bao
vé 14 béng: cdch hoén chuyén hgp chét theo sang ché€ hodc hoat chét thit hai trong qué
trinh phét trién clia cay. Phuong phdp xir 1y hat c6 thé dugc dung véi tdt c cic loai hat,
bao gdém hat clia thyc vat dugc bién déi gen dé biéu hién cdc tinh trang dic biét s& niy
méam. Céc vi du vé c4c hat ndy bao gém c4c hat biéu hién doc t6 protein dai véi cdc loai
gay hai khong xuong song, nhu doc t6 Bacillus thuringiensis hoc cic hat biéu hién tinh
chong chiu thude diét cd nhu glyphosat axetyltransferaza, ma né tao ra kha ning khéng
glyphosat. Viéc xi Iy hat bing cac hgp chat theo sdng ché cling c6 thé 1am ting siic song
ctia thyc vat sinh trudng tir hat.

Mot phuong phdp xU 1y hat 12 phun hodc ric bui 1én hat v6i hop chat theo sdng
ché& (c6 nghia 12 dudi dang hdn hop dugc bao ché) trude khi gieo hat. Ché€ phdm dugc bao
ché& dé xir 1y hat thudng chita chat tao mang hoic chit bam dinh. Do d6, thong thudng ché
phdm bao hat theo sédng ché€ chita lugng hitu hiéu sinh hoc clia hgp chat c6 cong thitc 1 va
chit tao mang hoidc chat bim dinh. Hat c6 thé dugc bao bing c4ch phun chat co dic
huyén phit dé chdy truc ti€p vao tréng quay chia hat va sau d6 sdy kho hat. Theo cach
khéc, céc loai ché€ phdm khdc nhu bot thim u6t dugc, dung dich, nhii twong hén dich,
chét c6 dac nhii hod duoc va nhil tuong trong nudc c6 thé duoc phun 1én hat. Quy trinh
ndy 12 déc biét hitu ich dé tao mang pht l1én hat. C4c mdy bao phii khéc nhau va cic quy
trinh c6 thé dugc ngudi c6 hiéu biét trung binh trong Iinh vuc k§ thuat nay kiém duoc dé
dang. C4c quy trinh thich hgp bao gém céc quy trinh dugc néu trong 4n phdm P. Kosters
et al., Seed Treatment: Progress and Prospects, 1994 BCPC Mongraph sd 57 va céc tai

fiéu tham khao dugc néu trong dé.
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Céc hop chit c6 cong thitc 1 va ché phdm cha ching, & dang don 1& va két hop véi
thudc trir sdu va thudc diét ndm khéc, 13 dic biét hitu ich dé xit 1y hat cta cay tréng bao
g6m, nhung khong chi gi6i han &, ngo6 hodc bap, dau twong, bong, ngii coc (vi du, Iia mi,
yén mach, lda mach, 1da mach den va lda gao), khoai tay, rau va cai dau.

Cic thudc trir sau khic véi cac hop chat c¢6 cong thitc 1 c6 thé duge bao ché dé tao
ra hén hop hitu ich cho viéc xir Iy bao gdm abamectin, axetamiprit, acrinathrin, amitraz,
avermectin, azadiractin, bensultap, bifenthrin, buprofezin, cadusafos, carbaryl,
carbofuran, cartap, clorantraniliprol, clorfenapyr, clopyrifos, clothianidin,
cyantraniliprole, xyfluthrin, beta-xyfluthrin, xyhalothrin, gamma-xyhalothrin, lambda-
xyhalothrin, xypermetrin, alpha-xypermetrin, zeta-xypermetrin, xyromazin, deltamethrin,
dieldrin, dinotefuran, diofenolan, emamectin, endosulfan, esfenvalerat, ethiprol,
etofenprox, etoxazol, fenothiocarb, fenoxycarb, fenvalerat, fipronil, flonicamit,
flubendiamit, flufenoxuron, fluvalinat, formetanate, fosthiazate, hexaflumuron,
hydrametylnon, imidacloprit, indoxacarb, lufenuror, metaflumizone, methiodicarb,
metomyl, metoprene, metoxyfenozit, nitenpyram, nithiazin, novaluron, oxamyl,
pymetrozine, pyrethrin, pyridaben, pyridalyl, pyriproxyfen, ryanodine, spinetoram,
spinosad, spirodiclofen, spiromesifen, spirotetramat, sulfoxafior, tebufenozit,
tetramethrin, thiacloprid, thiametoxam, thiodicérb, thiosultap-natri, tralomethrin,
triazamat, triflumuron, noi doc t6c denta Bacillus thuringiensis, tit ca cic ching cua
Bacillus thuringiensis va tit ca cic ching cua virut Nucleo polyhydrosis.

Thudc diét ndm véi cac hop chét c6 cong thitc 1 ¢6 thé duge ché hba dé tao ra hdn
hop hitu ich trong viéc xir 1y hat bao gébm amisulbrom, azoxystrobin, boscalid,
carbendazim, carboxin, Xymoxanil, cyprocbnazol, difenoconazol, dimetomorph,
fluazinam, fludioxonil, fluquinconazol, fluopicolide, fluoxastrobin, flutriafol,
fluxapyroxad, ipconazol, iprodion, kim loaiaxyl, mefenoxam, metconazol, myclobutanil,
paclobutrazol, penflufen, picoxystrobin, prothioconazol, pyraclostrobin, sedaxane,
silthiofam, tebuconazol, thiabendazol, thiophanat-metyl, thiram, trifloxystrobin va
triticonazol.

Ché phdm bao gém cdc hgp chit c6 cong thitc 1 1a hitu ich trong viéc xit 1y hat c6
thé con bao gém vi khuén nhu Bacillus pumilus (vi dy, ching GB34) va Bacillus firmus
(vi du, 1582 phan lap), chit tiém chiing/bd trg vi khudn nét ré, isoflavonoit va lipo-
chitooligosacarit.

Hat di xir 1y thudng chita hop chat theo séng ché trong v6i lugng nam trong
khoang tir 0,1g dén 1kg cho 100kg hat (c6 nghia 12 nam trong khoang tir 0,0001% dén
1% trong luong clia hat truéc khi xit 1y). Huyén phi dé rét dugc bao ché dé xir 1y hat
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thudng chita hoat chét vé6i lugng nam trong khoang tir 0,5% dén 70%, chat bam dinh tao
mang nam trong khoang tir 0,5% dén 30%, chat phan tdn nim trong khoang tir 0,5% dén
20%, chat c6 dic ndm trong khoéang tir 0 dén 5%, bot mau va/hoic thuéc nhuém nim
trong khoang tir 0 dén 5%, chdt chéng tao bot ndm trong khoéng tir 0 dén 2%, chat bao
quan nim trong khoang tir 0 dén 1% va chat pha loang 16ng dé& bay hoi nim trong khoang
tir 0 dén 75%.

Céc hop chat theo sdng ché c6 thé dugc két hgp vao ché phdm méi dé c4c loai gay
hai khong xuong s6ng an hoac dugc st dung trong cdc dung cu nhu bdy, moi, va céc
dung cu tuong ty. Ch€ phdm méi nhu vay c6 thé 13 dang hat bao gém (a) hoat chat, cu thé
12 lugng hitu hiéu sinh hoc clia hgp chét c6 cong thic 1, N-oxit, hoic mudi cia né; (b)
mot hodc mot s6 nguyén liéu thifc an; (c) chét hdp dén, va tuy ¥ (d) mot hodc mot s6 chat
git 4m. Dédng luu ¥ rdng hat hodc ch& phdm méi chita tir 0,001% dén 5% hoat chat, tir
40% dé'n. 99% nguyén liéu thirc an va/hoac chét hip dan; va tuy y tir 0,05% dén 10% chit
git 4m, 12 hitu hiéu dé phong trir c4c loai gay hai khong xuong s6ng trong dét & cac ty 1e
dung rét thap, cu thé 1a & céc liéu lugng hoat chat gay chét bing céch an chit khong phai
bang céch ti€p xdc tryc ti€p. Mot s6 nguyén liéu thitc an c6é thé 1am déng vai trd 1am
ngudn thitc an va chat hdp dan. Nguyén liéu thitc dn bao gém carbohydrat, protein va
lipit. Vi du vé& nguyén liéu thifc dn 12 bot my thuc vat, dudng, tinh bot, m& dong vat, dau
thuc vat, dich chiét ndm va chat rin sita. Vi du vé chét hédp din 1a chit thom va chat tao
huong, nhu dich chi€t qua hodc thuc vat, nude hoa, hodc cic thanh phan dong vat hoic
thuc vat khic, pheromon hodc céc chét khic da biét dé hdp dén céc loai gay hai khong
xuong song. Vi du vé chét giit 4m, tic 1a chét giit 4o 4m, 1a glycol va cic polyol khéc,
glyxerin va sorbitol. Dang luu § ring ch€ phdm mai (va phuong phép st dung ché phdm
moéi ndy) dugc sir dung dé phong trir it nhdt mot loai gay hai khong xuong séng duoc
chon tir nhém bao gém ki€n, m6i va gidn. Dung cu dé phong trir loai gay hai khong
xuong s6ng c6 thé bao gém ch& phdm méi theo sdng ché& va hop phit hop dé€ chita ché
phdm méi, trong d6 hop ndy c6 it nhat mot 16 héng c6 do 16n nhét dinh dé cho phép loai
gy hai khong xuong song di qua sao cho loai gay hai khong xwong s6ng cé thé 14y dugc
ché€ phdm méi tir dia diém beén ngoai hop, va hop nay con phit hop dé dugc dat trong hoic
gan vi trf ving hoat dong tiém nang hoac da biét clia loai gay hai khong xuong séng.

Céc hgp chit theo sang ché c6 thé duge dung ma khong cin cic chét bé tro khéc,
nhung phén 16n céc trudng hop 12 ding ché€ phdm chita mot hodc mot s6 hoat chat véi
chat mang, chat pha loing, va chét hoat dong bé mat thich hop va c6 thé két hop véi thitc
an tuy thudc vao muc dich st dung cu6i cing. Mot phuong phép ding 1a phun chét phan
tdn nudc hoac dung dich ddu tinh ch€ chita hop chit theo sdng ché. Viéc két hop véi ddu
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phun, ddu phun c6 dic, chat dinh phét tdn, chat bd trg, cdc dung moi khdc, va chat hiép
dong nhu piperonyl butoxit thudng 1am tang hiéu qua cha hgp chat. Déi v6i cdc muc dich
phi nong nghiép, viéc phun ndy c6 thé ding cdc dung cu chita nhu binh, chai hoic cic
dung cu chita khic, bang cdch bom hodc bing cdch gidi phéng né tir dung cu chifa ting
ap, vi du, binh phun sol khi ting dp. C4c ché phdm phun nay c6 thé & nhiéu dang khic
nhau, vi du, dang phun, dang mi, dang bot, dang khdéi hodc dang swong mi. Do d6, cic
ché€ phdm phun nay cdn c6 thé chita chat ddy, chat tao bot, v.v. khi cén thiét. Dang luu y
ring ché phdm phun chita lugng hitu hiéu sinh hoc ctia hgp chat hodc ché phim theo séng
ch& va chat mang. Theo mot phuong 4n thuc hién, ch€ phdm phun chita lugng hitu higu
sinh hoc ciia hop chat hodc ché phdm theo sdng ché va chét ddy. Vi du vé céc chat ddy
bao gbm, nhung khong chi giGi han &, metan, etan, propan, butan, isobutan, buten,
pentan, isopentan, neopentan, penten, hydroflocacbon, cloflocacbon, dimetyl ete, va hén
hop clia céc chat néu trén. Déng luu § 12 ch€ phdm phun (va phuong phép st dung ch&
phdm phun dugc phan tin tir thing phun) dugc sir dung & dang riéng 1& hodc két hop dé
phong trir it nhat mot loai gay hai khong xuwong séng dugc chon tir nhém bao gém mubi,
rudi den, rudi chd, rudi chau My, rudi ngua, ong bap cay, ong bip ciy den va vang, ve,
nhén, kién, mudi mat, va cdc loai dong vat gay hai twong tur.

Ung dung trong linh vuc phi nong nghiép dung dé chi viéc phong trir loai gay hai
khong xwong song trong pham vi khong phai cay trong. Viéc tmg dung phi néng nghiép
clia hop chét va ché€ phdm theo sdng ch€ bao gém viéc phong trir loai gay hai khong
xuong séng trong bao quan hat, hot va céc loai thuc phdm khéc va trong hang dét nhu
qudn 4o va tham. Ung dung phi néng nghiép ctia hop chét va ché phim theo sédng ché
ciing bao gém viéc phong trir loai gay hai khong xuong séng trong ciy trang tri, cay lam
nghiép, trong hang rao, doc 1€ dudng va dudng xe lira va khu vuc c6 cd nhu bdi cd, san
gon va dong cd. Ung dung phi nong nghiép cia hop chét va ché phdm theo sang ché ciing
bao gbém viéc phong trir loai gay hai khong xuong séng trong nha & va cong trinh kién
triic khac thé 12 dugc sir dung bdi ngudi, trang trai, gia sdc, vuon thd hoac cic dong vat
khéc. Ung dung phi nong nghiép ctia hop chat va ché phdm theo sing ché ciing bao gém
viéc phong trir loai gay hai nhu m6i c6 thé 1am hu hai gd hoic céc vat liéu két ciu khic
dugce str dung trong cong trinh nay.

Dé dung trong nong nghiép, ty 1¢ ding can thiét d& phong trit hiéu qua (tic 12
"lugng hiru hiéu sinh hoc") s& tuy thudc vao cic yéu t6 nhu loai gay hai khong xuong
song can dugc phong trir, vong ddi cla loai gay hai, giai doan song, kich ¢& clia né, noi

song, thoi gian trong nam, cay trong hoac dong vat chu, tap tinh &n, tap tinh giao phéi, do
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4m xung quanh, nhiét d9, va cdc yéu t6 tuong tu. Trong trudng hop thong thudng, ty 1&
dung nim trong khoang tir 0,01 dén 2 kg hoat chat cho méi hecta 1a di dé phong trir cic
loai gay hai trong hé sinh thdi nong nghiép, nhung c6 khi chi can véi ty 1& nho 0,0001
kg/hecta 1a da hodc c6 thé can dén ty 1é 8 kg/hecta méi di. D€ dung trong Iinh vuc phi
nong nghiép, ty 1& dung hitu hiéu s& nim trong khodng tir 1,0 dén 50mg/m?* nhumg c6 khi
chi c4n vé6i ty 1& nhd 0,1mg/m? 12 di hodc cé thé can véi ty 1é dén 150mg/m’ méi da.
Ngudi c6 hiéu biét trung binh trong linh vuc k§ thuét nay c6 thé dé dang x4c dinh dugc
luong hitu hiéu sinh hoc cin thiét dé thu dugc hiéu qua phong trir loai gay hai khong
xuong s6ng mong muén. Lugng hitu hiéu sinh hoc dé 1am ting stc s6ng cla thuc vat
thudng tuong duong véi lugng hitu hiéu dé phong trir loai gay hai khong xuong s6ng, va
lugng t6i vu dé thu duge miic tang stc song dic biét clia thuc vat ¢ thé x4c dinh thong
qua thit nghiém don gian.

Cic hop chat dai dién theo sdng ché€ dugc diéu ché bang cic phuong phip duoc mo

. ta trong ban mo ta nay dugc néu trong bang muc luc A. Xem Bang muc iuc B vé dit li¢u

= 'H NMR. D6i véi dit lieu phd khoi (AP (M+1)), tri s6 dugc théng bdo 13 phan tir luong
cua ion phan tir géc (M+) dugc tao thanh bing céch bd sung H (phan ti lvong béing 1)
~cho phan tir ndy d¢é tao ra pic M+1 quan sit dugc bing phd khdi bang cdch sl dung phép
ion hoé hod hoc & 4p suat khi quyén (APY). C4c pic ion phan tit khéc (vi du, M+2 hoic
M+4) xuat hién vé6i cic hop chat chita nhiéu halogen khong duoc thong béo.

Céc tir viét tit dudi day duge sit dung trong bang muc luc nhu sau: Cmpd c6 nghia

12 hop chat.
Bang muc luc A
O
Rl
Z N |
NS
AN N No-
)
P
N
: Nhiét do néng chay APt
Cmpd Rl °C) M+1)
1 phenyl 211-212
2 4-flophenyl 349
3 3-(triflometyl)phenyl 183-18S
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Nhiét d6 néng chay APt

Cmpd Rl (°C) (M+1)
4 2-metoxyphenyl 361
5 3-metoxyphenyl 361
6 2,4-diflophenyl *

7 3-(triflometoxy)phenyl 415
8 3-bromophenyl *
9 2-flophenyl 349
10 2-flo-5-(triflometyl)phenyl *
11 3-metylphenyl *
12 4-flo-3-(triflometyl)phenyl 417
13 4-clo-2-flophenyl 459
14 2-clophenyl 365
15 3-clo-5-(triflometyl)phenyl 433
16 3,5-diclophenyl 399
17 3,5-diclo-4-flophenyl 417
18  4’-xyano-5,2’-dimetyl[1,1’-biphenyl]-3-yl 460
19 3-clophenyl *

* Xem Bang muc luc B déi véi dit lieu '"H NMR.

Bang muc luc B
Cmpd Ditlieu 1H NMR 2

6 (axeton-dg) 6 9,41 (d, 1H), 9,07 (s, 1H), 8,89 (s, 2H), 8,36 (t, 1H), 7,96 (d,
1H), 7,56-7,58 (m, 2H), 6,96-7,00 (m, 2H), 5,74 (s, 2H).
8 (axeton-dg) 6 9,47 (d, 1H), 9,07 (s, 1H), 8,90 (s, 2H), 8,36 (t, 1H), 8,19 (s,

1H), 7,93-7,95 (m, 2H), 7,59 (t, 1H), 7,24-7,30 (m, 2H), 5,76 (s, 2H).
10 (axeton-dg) 6 9,43 (d, 1H), 9,07 (s, 1H), 8,90 (s, 2H), 8,39 (t, 1H), 7,98 (d,
1H), 7,95 (dd, 1H), 7,64-7,68 (m, 1H), 7,60 (t, 1H), 7,35 (t, 1H), 5,76 (s, 2H).
11 (dmso-dg) 6 9,33 (d, 1H), 9,11 (s, 1H), 8,82 (s, 2H), 8,27 (t, 1H), 7,87 (d,
1H), 7,47-7,54 (m, 2H), 7,26 (t, 1H), 6,99 (d, 1H), 5,59 (s, 2H), 2,31 (s, 3H).
19 (dmso-dg) & 9,34 (d, 1H), 9,11 (s, 1H), 8,83 (s, 2H), 8,29 (dt, 1H), 7,77-7,88
(m, 3H), 7,55 (dt, 1H), 7,32-7,36 (m, 1H), 7,23 (d, 1H), 5,60 (s, 2H).
a Dit lieu 'H NMR duoc tinh theo ppm tinh tir tetrametylsilan. Dung dich CDClj; trir khi
¢6 quy dinh khéc; “axeton-dg” 1a CD3C(=0)CD3 , “dmso-dg” 1a CD3S(=0)CD3_ Su lién
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hop duge chi dinh béng (s)-vach don, (d)-vach déi, (t)-vach ba, (m)-da vach, (dd)-cap
vach doi, (ddd)-vach doéi ctia cap vach doi, (dt)-cap vach ba, (td)-vach ba clia vach doi,

(br)-rong.

Céc thit nghiém sau ching minh hiéu qua phong trir clia hgp chét theo sdng ché
doi v6i loai gay hai cu thé. “Hiéu qua phong trir” 12 kha ning tc ché su phit trién ctia loai
gay hai khong xuong s6ng (ké ca 1am chét) din dén viéc gidm an mot cdch dang ké. Tuy
nhién, viéc bao vé phong trir loai gay hai tao ra boi cdc hgp chat nay khong bi han ché &

céc loai nay. Xem Bang muc luc A vé thanh phén hop chit.

Vi du sink hoc
Thit nghiém A .

Dé ddnh gid mic do phong trir sau to (Plutella xylostella), st dung miu thir
nghiém goém thiing chita nho hd chia cay c cai tir 12-14 ngay tudi. Cdc nhém cay nay
dugc lam nhiém bénh tir trudc bang 50 &u tring dugc dua vao méu thit nghiém bing bot
yén mach ng6 béang céch stt dung dung cu cdy kiéu bazoka. Au tring dugc chuyén lén cay
thir nghiém sau khi dugc dwa vao mau thir nghiém.

Céc hop chat thir nghiém dugc pha ché trong dung dich gébm 10% axeton, 90%
nudc va 300ppm chét hoat dong bé mat khong ion X-77° Spreader Lo-Foam chita
alkylarylpolyoxyetylen, axit béo tu do, glycol va 2-propanol (Loveland Industries, Inc.
Greeley, Colorado, USA). C4c hop chat pha ch& nay dugc phun véi lugng 1ml dung dich
bing mdy phun SUJ2 v6i vdi phun & 1/8 JJ than mdy tuy chinh (Spraying Systems Co.
Wheaton, Illinois, USA) dugc dat & vi tri 1,27cm (0,5 inso) phia trén méi miu thir
nghiém. T4t ca cdc hop chét thir nghiém trong thir nghiém nay dugc phun véi ndng do
250, 50 va/hodc 10 ppm, va dugc 1ap lai ba 14n. Sau khi phun hop chét thir nghiém, mdi
mau thir nghiém dugc dé kho trong 1 gid va truée khi day nip luéi mau den lén trén. Céc
mau thit nghiém dugc giit trong 6 ngay trong budng sinh trudng & 25°C va d6 4m tuong
doi 70%. Sau d6, mitc d6 phd hai cay tréng dugc ddnh gid bing cdch quan sit bang mit
thuong dua trén s6 14 da bi an.

Trong s6 céc hop chét chét c6 cong thic 1 thir nghiém & néng d6 250ppm, cic hop
sau day thé hién tdc dung bao vé thuc vat tir rat tot dén tuyét voi (miic do phé hoai cay la
40% hodc thap hon va/hoic ty 1& chét1a 100%): 1, 3,4, 7, 8, 13 va 15.

Trong s6 cdc hop chit chat c6 cong thiic 1 thir nghiém & néng 6 50ppm, céc hop
sau day thé hién tic dung béo vé thuc vat tit rat t6t dén tuyét voi (mitc do pha hoai cay 1a

40% hoac th&p hon va/hoac ty 1é chét 1a 100%): 1, 3, 4, 5, 8 va 19.
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Trong s6 cic hgp chét chit c6 cong thic 1 thir nghiém & ndng d6 10ppm, c4c hop
sau day thé hién tdc dung béo vé thuc vat tir rat t6t dén tuyét voi (mitc do phé hoai cay 12
40% hoac thap hon va/hoac ty 1é chét 1a 100%): 7, 15, 16 va 17.

Thit nghiém B

D€ dénh gid mic d9 phong tri rép vitng dao xanh (Myzus persicae) qua kiéu tic
dong ti€p xidc va/hoac ndi hdp, st dung mbi miu thir nghiém gém thiing chita nho, dé hé
chita bén trong cac cay cu cai tu 12 dén 15 ngay tudi. C4c cay nay dugc 1am nhiém bénh
tir truéc bang cdch dua lén 14 cla cay thlt nghiém tir 30 dén 40 rép cay & miéng 14 duoc
cét ra tir cay (phuong phdp cét 14). C4c con rép dugc dua lén cay thit nghiém khi miéng 14
kho. Sau khi 1am nhiém bénh tir trudc, dat chita trong miu thit nghiém dugc phii bing
mot 16p cit.

Céc hop chat thi nghiém dugc pha ch€ va duge phun v6i néng do 250ppm, 50ppm
va/hodc 10ppm nhu dugc mo ta trong thir nghiém A. Viéc phun dugc 14p lai ba ldn. Sau
khi phun hop chat hodc ché phdm da diéu ché, mbi miu thir nghiém duoc dé kho trong 1
gio va sau d6 day nap ludi mau den lén trén. Cdc mau thir nghiém duoc giit trong 6 ngay
trong budng sinh trudng & nhiét do ndm trong khoang tir 19°C dén 21°C va d6 4m tuong
d6i nam trong khodng tir 50 dén 70%. Sau d6, méi don vi thir nghiém dugc d4nh gi4 bing
mét thuong vé ty 1€ rép chét.

Trong s6 céc hop chat c6.cong thic 1 dugc thir nghiém & néng do 250ppm, cic hop
chit sau day c6 tdc dung 1am chét con tring it nhat 1a 80%: 1 va 3.

‘Trong s6 cic hop chat cé cong thic 1 duge thir nghiém & nong do 50ppm, cic hgp
chét sau day c6 tic dung 1am chét con tring it nhét 1a 80%: 1, 3, 15, 16 va 19.

Trong s6 cdc hop chat c6 cong thic 1 duge thir nghiém & néng d6 10ppm, c4c hop

chat sau day c6 tdc dung lam chét con tring it nhat 1a 80%: 15.

Thir nghiém C

Dé d4nh gi4 mtc do phong trir rép vimg bong dua (Aphis gossypii) qua kiéu tic
dong tiép xiic va/hodc ndi hdp, st dung miu thit nghiém gém thung chita nhd dé hd chita
bén trong cay bong tir 6 dén 7 ngay tudi. Céc cay nay dugc 1am nhiém bénh tir trudc bing
tir 30 dén 40 con trung lén miéng 14 theo phuong phép cit 14 dwoc mo ta trong thi
nghiém B, va dat trong méu thir nghiém nay duogc phi mot 16p cét.

Cac hgp chat thir nghiém dugc pha ch€ va duge phun v6i néng do 250ppm
va/hodc 50 ppm nhu dugc mo ta trong thir nghiém B. Viéc phun duoc 13p lai ba 14n. Sau
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khi phun, cidc mau thir nghiém dugc giit trong budng sinh trudng va sau d6 dugc quan sét
bing mat nhu dugc mo ta trong thit nghiém C.

Trong s6 cdc hop chit c6 cong thitc 1 dugc thir nghiém & néng do 250ppm, c4c hop
chat sau day c6 tdc dung lam chét con trung it nhat 12 80%: 1 va 3.

Trong s6 céc hop chét c6 cong thitc 1 dugc thir nghiém & néng do 250ppm, céc hop
chat sau day c6 tac dung lam chét con trung it nhét 1a 80%: 3, 7 va 12.

Thir nghiém D

Dé danh gid mic do phong trir cha bo nhay hai ngd (Peregrinus maidis) qua cich
ti€p xtc va/hodc ndi hdp, nhém thit nghiém gbém thing chia nhd dé hé véi cay bap 3-4
ngdy tudi (cum hoa) bén trong. Cit tring dugc bd sung vao phia trén mat dat trude khi
ti€én hanh thir nghiém. Hop chat thir nghiém dugc bao ché€ va phun véi néng dd 250ppm,
50 ppm, i0ppm va/hodc 2ppm, va lap lai ba 14n nhu dugc mo ta trong thit nghiém A. Sau
khi phunsnhém thit nghiém duge dé kho 1 gio truée khi ching duwoc 1am nhiém bénh
trude véi ~15-20 nhong (tir 18 dén 21 ngay tudi) bing cdch ric ching Ién cét bing cdi ric
mudi. Nap day bing lu6i mau den dugc dat trén dinh cha 6ng hinh tru. Miéng thit nghiém
duoc giif trong 6 ngdy trong budng sinh trudng & nhiét do 22-24°C va do dm twong d6i
50-70%. Mdi miu thir nghiém sau d6 dugc danh gid bing mét thudng vé ty 1& 1am chét
con tring.

Trong s6 céc hop chat c6 cong thic 1 duge thir nghiém & ndng d6 250ppm céc hop
chit sau day thé hién tdc dung béo‘ve thuc vat tir rat t6t dén tuyét voi (ty 1é chét 80%
hodc cao hon): 1, 2, 3 va 10.

Trong s6 cdc hop chat ¢ cong thitc 1 dugc thir nghiém & néng do 50ppm cac hop
- chét sau day thé hién hiéu quéa phong trir tir rét t6t dén tuyét vai (ty 1é chét 80% hoic cao
hon): 1,2,3,4,5,9,10, 11, 12, 15, 16, 17, 18 va 19.

Trong s6 cdc hop chat c6 cong thitc 1 duge thir nghiém & ndng do 10ppm céc hgp
chat sau day thé hién hiéu qua phong trir tir rit t6t dén tuyét voi (ty 1& chét 80% hoic cao
hon): 1,2,3,5,10, 11, 12, 15, 16, 17 va 19.

Trong s6 cac hop chét c6 cong thic 1 duge thir nghiém & néng d6 2ppm céc hop
chat sau day thé hién hiéu qua phong trir tir rit t6t dén tuyét voi (ty 16 chét 80% hoic cao
hon): 2, 3 va 15.

Thit nghiém E

Dé danh gid hiéu quéa phong trir bo nhay hai 14 khoai tay (Empoasca fabae) qua

kiéu tdc dong ti€p xvic vd/hodc noi hap, sit dung mbi miu thir nghiém gém thiing chita
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nho, dé h& chita bén trong céc cay dau Soleil tir 5 dén 6 ngay tudi (mdi nhid 14 mam). Cat
tring duoc phu 1én 16p dat, va mot trong s6 céc 14 mam dugc ngit ra trude khi phun.

Céc hgp chat thir nghiém dugc pha ché va duge phun véi néng do 250ppm,
50ppm, 10ppm va/hodc 2ppm, va céc thir nghiém duoc ldp lai ba 14n nhu dugc mo ta
trong thit nghiém A. Sau khi phun, cdc méu thir nghiém dugc dé kho trong 1 gid trudc khi
ching dugc gay nhiém bang 5 con bo nhay hai 14 khoai tay (cdc con trudng thanh tir 18
dén 21 ngdy tudi). Ludi chup mau den dugc chup 1én trén thing chia. Cic miu thir
nghiém duoc giit trong 6 ngdy trong budng sinh trudng & nhiét do 24°C va d6 4m twong
ddi 70%. Sau d6, mbi méu thir nghiém dugc dinh gid bing mat vé ty 1é tit vong clia con
trung. _

Trong s6 cdc hgp chét c6 cong thic 1 duge thir nghiém & néng d6 250ppm céc hgp
chit sau day thé hién hiéu quéa phong trix tir rat t6t dén tuyét voi (ty 1¢ chét 80% hoic cao
hon): 1 va 3.

Trong s6 céc hgp chit c6 cong thitc 1 duge thit nghiém & ndng d6 50ppm céc hgp
chat sau day thé hién hiéu qua phong trir vat tir rat t6t dén tuyét voi (ty 1é chét 80% hoac
caohon): 1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 15, 18 va 19.

Trong s6 cdc hgp chét c6 cong thirc 1 duge thir nghiém & ndng 40 100ppm céc hop
chat sau day thé hién hiéu qua phong trix tir rat t6t dén tuyét voi (ty 1é chét 80% hoic cao
hon): 1,2,3,5,6,7,9, 11,12, 15 va 19.

Trong s6 cic hop chat c6 cong thitic 1 duge thir nghiém & néng d6 2ppm cac hop
chit sau day thé hién hiéu quéa phong tri tir rat t6t dén tuyét voi (ty 1€ chét 80% hoic cao
hon): 1,7 val5.

Thit nghiém F

Dé d4nh gid hiéu qua phong trir bo tri hai hoa mién Tay (Frankliniella
occidentalis) qua kiéu tdc dong ti€p xic va/hodc noi hap, st dung méi miu thir nghiém
gdém thiing chita nho, dé h& chita bén trong céc cay dau Soleil tir 5 dén 7 ngay tudi.

Céc hgp chat thir nghiém dugc pha ché va dugc phun véi ndong d6 250ppm, va cic
thir nghiém duoc 1ap lai ba 1an nhu dugc mo ta trong thir nghiém A. Sau khi phun, cic
miu thir nghiém duoc dé kho trong 1 gid, cho tir 22 dén 27 con bo tri trudng thanh vao
mdi méu va sau d6 day ndp ludi mau den 1én trén va cdc méu thit nghiém dugc gilt trong
7 ngay & 25°C va do 4m twong d6i ndm trong khoang tir 45% dén 55%.

Trong s6 cic hop chit c6 cong thitc 1 duge thir nghiém & nong do 250ppm, cac hgp
chit sau day thé hién hiéu qua phong trir tir rat t6t dén tuyét voi (mic do phé hoai cay 1a
30% hoic thap hon vi/hoic ty 1é chét 1a 100%): 1 va 4.
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Thit nghiém G

Dé danh gid hiéu quéa phong trir rdy xanh duéi den hai lia (Nephotettix virescens)
qua kiéu tdc dong ti€p xtc va/hodc noi hdp, sit dung mbi miu thir nghiém gém chau lam
bing chét déo trong cay lda cao 13cm dugc bao phi bing luéi day thép (50 1uéi) duoc do
b&i khung day. Luogng cét nho dugc b8 sung dé tao ra sy két dinh t6t gita mat day ca
lu6i day, bé mat dét va bd trén clia chau lam bang chat déo.

Céc hop chat thir nghiém duogc pha ché va dugc phun véi ndng do 250ppm, 50ppm,
10ppm va/hodc 2ppm, va cédc thir nghiém duoc lap lai ba 14n nhu duge mo ta trong thit
nghiém A. Sau khi phun, cdc miu thir nghiém dugc dé kho trong 2 gid trude khi chiing
dugc gay nhiém bang 10 con rdy xanh du6i den hai lda (nhong giai doan 3, 7—9 ngay
sau khi ng). Sau 5 ngay, méi mau thir nghiém dugc dénh gid bing mit vé ty 1é tir vong
clia con trung.

Trong s6 cdc hop chat c6 cong thitc 1 dugc thir nghiém & noéng do 50ppm céc hop
chét sau day thé hién hiéu qua phong trir tir rit t6t dén tuyét voi (ty 1é chét 80% hoic cao
hon): 2,3, 7,10, 11 va 12.

Trong s6 cdc hop chat c6 cong thitc 1 dwoc thir nghiém & ndng d6 10ppm cac hop
chat sauldz‘ly thé hién hiéu quéa phong trir tir rét t6t dén tuyét voi (ty 1& chét 80% hodc cao
hon): 2, 3,7, 10 va 11.

- Trong s6 cdc hgp chét c6 cong thitc 1 dugc thir nghiém & néng do 2ppm cic hop
chat sau day thé hién hiéu qua phong trilr tir rat tot dén tuyét voi (ty 1é chét 80% hoic cao
hon): 3 va 7.

Thir nghiém H

DE danh gid hiéu qua phong trlr ve sdu nau nhay hai 1da (Nilaparvata lugens) qua
kiéu tic dong ti€p xdc va/hodc noi hdp, sit dung mbi mau thir nghiém gém chau lam bing
chat déo trong cay lia cao 13cm dugc bao phil bang luéi day thép (50 luéi) dwoc d& bdi
khung day. Luong c4t nho dugc bd sung dé tao ra sy két dinh t6t gilta mat ddy cla luéi
day, bé mat dét va b trén clia chau lam bing chét déo.

Céc hgp chit thir nghiém dugc pha ché va duge phun véi néng do 10, 2 va/hoic
0,4ppm, va céc thit nghiém duoc 1ap lai ba 14n nhu dugc mo ta trong thit nghiém A. Sau
khi phun, cic mau thlr nghiém dugc d€ kho trong 2 gid trudc khi chiing dugc gay nhiém
bang 10 con rdy xanh du6i den hai lda (nhong giai doan 3, 7—9 ngay sau khi nd). Sau 5

ngay, mbi méu thit nghiém dugc dénh gié bang mét vé ty 1é tl vong clia con tring.
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Trong s cic hop chat ¢ cong thic 1 duge thir nghiém & ndng do 5S0ppm cic hgp
chat sau day thé hién hiéu quéa phong trir tir rat t6t dén tuyét voi (ty 1& chét 80% hoic cao
hon): 2,3,7,9, 10, 11, 12 va 15.

Trong s6 cic hop chit c6 cong thitc 1 duge thir nghiém & noéng d6 SO0ppm céc hop
chat sau day thé hién hiéu quéa phong trir tir rat t6t dén tuyét voi (ty 1¢ chét 80% hoic cao
hon): 2, 3,7 va 10.

Trong s6 cic hgp chat ¢ cong thitc 1 duge thir nghiém & nong d6 50ppm cic hop
chat sau day thé hién hiéu quéa phong trir tir rat t6t dén tuyét voi (ty 1é chét 80% hoic cao
hon): 7.

Pé danh gid mic do &nh hudng cla viéc dung hop chét theo sing ché vé sitc séng
cla cay lda sinh trudng trong cdc diéu kién ngoai trd, cdc thir nghiém tir I dén O duoc

tién hanh. “a.i.” dugc dung dé chi lugng hoat chat duoc ding.

Thir nghiém I

Cay lia (cay indica ‘MTU1010’) dugc cdy vao miéng dit thit nghiém 5m x 3m
ngap dé4t sét tron trong khu vic chau thé ving West Godavri, Andhra Pradesh, An do,
trong sudt mia mua, va dugc sinh trudng bang cch st dung céc k§ thuat nong hoc dia
phuong: Sau 47 ngay, hén hgp nuéc gébm hgp chat 3 duge dua 1én tdn 14 cha cay lda véi
lugng 12,5, 25 hodc 50g a.i./ha-vdi thé tich phun 387 L/ha nhd st dung binh phun deo
lung. Cic miéng dat trong lda khong duge phun duge sit dung 1am miu d6i ching. Mbi
miéng dat thir nghiém va d6i chitng dugc tién hanh ba 14n, va cic miéng dat nay duoc bé
tri theo thiét k& kh6i hoan toin ngdu nhién. O thdi diém dua hop chat 3, nong do gay hai
cua ve sdu nau nhay hai lda (Nilaparvata lugens) 1a cao, titc 1a 16n hon nhiéu so véi néng
do duogc xem 12 ¢6 ¥ nghia kinh t€. '

Stic s6ng cua cdy tréng cia cdy hia trong mbéi miéng dat duoc d4nh gid bing mat
dya trén hinh thidc téng quan bén ngoai (vi du, chiéu cao ctia cay) 20 ngay sau khi dua
v6i pham vi ndm trong khoang tir 0 dén 200%, trong d6 thuc vat & miéng d4t d6i chimg
khong duge xir 1y dugc coi 1a 100%, va céc két qua & 3 1an tién hanh nhu nhau d6i véi
mbi 14n xir 1y duge 14y trung binh. Lén hon 100% c6 nghia 1a cay & miéng dat dugc xir 1y
c6 sttc s6ng cao hon cac cay 6 miéng dat d6i chiing khong dugc xit 1y, trong khi d6 nhd
hon 100% c6 nghia 1a cay & miéng dét dugc xir 1y c6 sic song kém hon. Cay lda duoc xit
1y bang hop chét 3 véi lugng 12,5, 25 va 50g a.i./ha da ching minh ring c6 sidc séng clia
cay tréng bang 140%, 143% va 143%, twong tng, khi so sanh v6i 100% cay déi chimg
khong duoc xtt 1y.
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Thit nghiém J

Cay lda (cay indica ‘MTU1010’) dugc cdy vao miéng dat thir nghiém 5m x 3m
ngap dat sét tron trong khu vuc chau thé ving West Godavri, Andhra Pradesh, An do,
trong su6t miia mua, va dugc sinh trudng bang cach sir dung céc k¥ thuat nong hoc dia
phuong. Sau 52 ngay, hén hop nuéc chita hop chét 3 dugc dua 1én tan 14 cla cay lda vé6i
luong 12,5, 25 hoac 50g a.i./ha v6i thé tich phun 387L/ha nhd sit dung binh phun deo
lung. Céc miéng d4t trong lda khong duge phun duge sit dung 1am méu d6i ching. Mbi
miéng dét thir nghiém va d6i chiing dugc tién hanh ba l4n, va cdc miéng d4t niy duoc b
trf theo thiét k€ kh6i hoan toan ngiu nhién. O thdi diém dua hop chat 3, néng do gay hai
cta ve sdu nau nhay hai Ida (Nilaparvata lugens) 1 cao, tifc 12 16n hon néng d¢ duge coi
1a c6 y nghia kinh t€. 20 ngay sau lan x{t 1y d4u tién, viéc dua hén hgp nuéc chita hop
chat 3 1én 14 dugc lap lai v6i cing t6c do diing véi thé tich phun 467L/ha.

Sitc s6ng clia cay lda trén méi miéng dédt dugc dénh gid bdng mét 48 ngay sau 14n
ding dau tién véi pham vi ndm trong khodng tir 0 dén 200% nhu dugc mo ta d6i véi thix
nghiém L. Cay lda dugc xir 1y bang hop chét 3 véi lugng 12,5, 25 va 50g a.i./ha da ching
minh rdng c6 sic s6ng clia cay trong l4n luot bing 148%, 148% va 148% khi so sanh véi
100% cay d6i chiing khong dugc xit 1y.

Thir nghiém K

Cay lda (cdy indica "JAYA’) dugc cdy vao miéng dét thit nghiém 6m x 5m ngap
dat sét tron trong diéu kién béng t6i & bang Gujarat, An do trong su6t mua kho trude khi
mua mua t6i, va dugc sinh trudng bang céch st dung cic k§ thuat néng hoc dia phuong.
Do dé, sau 44 ngay cdy, tit ci cdc cay lia trong thit nghiém nay dugc phun hén hgp nude
chita 30g a.i./ha xypermetrin va 100g a.i./ha picoxystrobin. Sau 53 ngdy cdy, hén hop
nude chita hop chét 3 duge dua 1én tén 14 cla cay lda véi lugng 6,25, 12,5, 25 hoic 50g
a.i./ha v6i thé tich phun 500L/ha nhd st dung binh phun deo lung. Cic miéng dét tréng
lda khong duge phun duge sir dung lam miu d6i ching. Méi miéng d4t thit nghiém va doi
ching dugc ti€n hanh ba lan, va cidc miéng dit nay dugc b tri theo thiét k& khoi hoan
toan ngiu nhién. O thdi diém dua hop chit 3, nong do gy hai cha ve sdu nau nhdy hai
lda (Nilaparvata lugens) la thap, nhung van 16n hon néng d6 dugc coi 1a ¢6 ¥ nghia kinh
té.

Siic sdng cla cdy Ida trén méi miéng d4t dugc dénh gid bing mét 32 ngay sau ldn

ding dau tién véi pham vi ndm trong khoang tir 0 dén 200% nhu dugc mo ta ddi vdi thir
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nghiém I. Cay lda dugc xir ly bang hop chét 3 véi lugng 6,25, 12,5, 25 va 50g a.i./ha da
ching minh dugc ring sic séng clia cy tréng ldn luot bing 115%, 113%, 122% va
115%, khi so sdnh véi 100% cay d6i chiig khong dugc xtr 1y. '

Sau 45 ngay ding, chiéu cao va do dai chuy cua cay lda dugc do. Chiéu cao chia cay
duoc xdc dinh bang cdch do chiéu dai tir ddu 14 dai nhat theo chiéu thing ding dén bé
mat dat. Chiéu dai clia chity dugc do tuong tu. Chiéu cao trung binh ciia cy lda duogc xir
1y bing hop chat 3 véi luong 6,25, 12,5, 25 va 50g a.i/ha 14n lugt bing 0,94, 0,92, 0,92
va 0,99m, khi so sdnh vé6i 0,78m d6i vé6i cay doi chiing khong duge xtt Iy. Chiéu dai chity
trung binh clia cay lia dugc xir 1y bang hop chat 3 véi lugng 6,25, 12,5, 25 va 50g a.i/ha
lan luot bang 23,8, 23,7, 24,9 va 24,6cm, khi so sénh véi 22,4cm cla cay d6i ching
khong dugc xtr 1y. Trong khi chi dugc xir Iy bang hop chét 3 véi lugng 25 va 50g a.i./ha
lam ting ddng k& chiéu dai chity, thi toan bo céc 14n xit 1y vé co ban lam tang chiéu cao

ctia thuc vat.

Thir nghiém L

Cay lda (cay indica ‘IR 64’) dugc cdy vao mi€ng dat thit nghiém 6m x 5m ngap dat
sét tron § ving Dhamtari, bang Chhattisgarh, An d9, vao chém mua xuén, va dugc sinh
trudng bang cdch sir dung cic k§y thuat néng hoc dia phwong. Sau 79 ngay, vao mia kho
truée khi miia mura t6i, hén hop nuéc chita 30g a.i./ha indoxacarb dudi dang thuéc trir sau
STEWARD®, 20g a.i./ha chlorantraniliprol, va 6,25, 12,5, 25 hoac 50g a.i./ha hgp chat 3
dugc dua 1én tén 14 cla cy lda véi thé tich phun 500L/ha nho sl dung binh phun deo
lung. Cic miéng dit trong cay lda d6i chimg dugc phun hén hop nuée chita 30g a.i./ha
indoxacarb duéi dang thudc trir sau STEWARD® va 20g a.i./ha chlorantraniliprol (tic 1a
khong phai hop chat 3). Méi mau thir nghiém va d6i chimg duoc tién hanh ba 14n, va cic
miéng dit dugc sép xép theo thiét k& khai hoan toan ngiu nhién. O thdi diém dua hop
chét 3, nong do gay hai cla ve sdu nau nhdy hai lda (Nilaparvata Iugens) 12 cao, tic 12
16n hon néng d6 dugce coi 1a ¢6 ¥ nghia kinh té.

Sitc s6ng clia cay lia trén mobi miéng ddt duge ddnh gid bang mét sau 21 ngay ding
v6i pham vi nim trong khoang tir 0 dén 200% nhur duoc mo ta d6i véi thix nghiém L O tat
cd céc ty 1¢ dung, cay lda da xit 1y c6 stc song clia cay tréng (tic 12 100%) giong nhu cay
doi chitng khong dugc xir Iy. Ngay ca khi néng do gay hai 1a cao, thi & thoi diém xit Iy
cic cay da dat t6i chiéu cao t6i da va chity da phét trién, so viéc xit Iy bang hop chat 3 &
thdi diém qud muon @€ 1am ting ddng ké stc song clia cay trong dugc d4nh gis bing hinh

thitc tdng quan bén ngoai (vi du, chiéu cao ca cay, s6 lugng chity). Tuy nhién, viéc xir 1y
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V€ co ban 1a phit hop véi siic s6ng ca cay tréng nhu duge xdc dinh bing hiéu sudt thu
hoach. Hiéu suét thu hoach cay tréng dugc xir 1y bang hgp chat 3 véi luong 6,25, 12,5, 25
va 50g a.i./ha 1an lugt bang 4630, 4830, 4730 va 4930 kg/ha, khi so sénh vé6i 2630kg/ha
dai véi cay khong duge xir Iy. Do d6, ngay khi xir Iy mudn vé co ban hiéu suit dugc ting
lén hiéu suat bang cdch ngan ngira sy tdn cong clia ve sdu nhdy, c6 thé 1am dimg quy

trinh tao hat, din dén 1am réng chiy.

Thit nghiém M

Cay lua (cay indica) dugc gieo hat truc ti€p vao miéng dat thir nghiém 6m X 5m
ngap dat sét & tinh An Giang ctia Viét Nam truGc khi mda mua dén sém, va sinh trudng
béng céch sir dung cdc ky thuat néng hoc dia phuong. Sau 42 ngay, & thoi diém bit ddu
mia 4m, h6én hgp nuéc chita 30g a.i./ha indoxacarb dudi dang thuSc trir sau
STEWARD®, 20g a.i./ha clorantraniliprol, va 6,25, 12,5, 25 hoac 50g a.i./ha hop chit 3
dugc dua Ién tdn 14 clia cay lda véi thé tich phun 400L/ha bing céch sit dung binh phun
gan dong co. Céc miéng d4t trong cay Ida d6i ching duge phun én hop nuéc chita 30g
a.i./ha indoxacarb dudi dang thudc trir sau STEWARD® va 20g a.i./ha clorantraniliprol
(tic 1a khong phai hop chét 3). Méi mau da xir 1y va mau d6i ching dugce thuc hién ba
14n, va cdc miéng dat dugc sip xép theo thiét k& khoi hoan toan ngu nhién. G thoi diém
ding hop chét 3, néng d¢ gay hai ciia ve sdu nau nhay hai 1da (Nilaparvata lugens) 1a rit
thap.

Sic song cla cay lda trong mdi miéng d4t duge ddnh gid bang mit sau 18 ngay
dung véi pham vi nam trong khoéang tir 0 dén 200% nhu dugc mo ta doi véi thit nghiém L.
O t4t ca céc ty 1é ding, cay lda da x& 1y c6 sic song tuong dwong (tic 1a 100%) so véi
cay doi ching khong duoc xtr 1. Do néng do gy hai 1a rét thap va céc diéu kién sinh
- trudng 1 Iy tudng, viec ding Hop chét 3 khong 1am tang dang k€ siic séng ca cay.

Thir nghiém N
Cay lia (cay indica ‘Swarna’) dugc cdy vao miéng dét thir nghiém 4m x 3m ngap
dat sét & khu vuc Bargarh district, Orissa, An do, trong sudt mia mua, va dugc sinh
trudng bang cach sl dung k¥ thuat nong hoc dia phuong. Sau 70 ngdy, hén hop nuéc
chita hop chat 3 dugc dua 1én tdn 14 cia cay lda véi lugng 12,5, 25 hodc 50g a.i./ha véi
thé tich phun 400L/ha bang c4ch sit dung binh phun deo lung. C4c miéng d4t trong lda
khong duoc phun duge dung 1am méau ddi ching. M6i miu xt 1y va miu déi chimg duge

-thue hién ba 14n, va cdc miéng dat dugc sép xép theo thiét k&€ khoi hoan toan ngiu nhién.
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O thoi diém ding hop chat 3, nong do gay hai clia ve sdu nau nhay hai Ida (Nilaparvata
lugens) 1a cao, tirc 12 16n hon néng d6 dugc coi 1a c6 y nghia kinh t&€. Sau 14 ngay xu 1y
dau tién, viéc ding trén 14 ca hén hop nuGe chita hgp chat 3 duge lap lai véi cing ty 1&
dung véi thé tich phun 400L/ha.

Hiéu sudt thu hoach cay trong dugc xir 1y bang 12,5, 25 va 50g a.i./ha hop chét 3
1an lugt bang 3190, 3660 va 4220kg/ha, khi so sdnh vdi 620kg/ha cdc miu d6i chimng
khong dugc xtr 1.

Thir nghiém O

Cay lda (cay indica ‘IR-64’) dugc cdy vao miéng dat thir nghiém 5m x Sm ngép dat
sét & khu vuc Bargarh, Orissa, An d9, vao cudi mia dong, va dugc sinh trudng bing cich
str dung k§ thuat nong hoc dia phuong. Sau 79 ngay, hén hgp nuéc chita 30g a.i./ha
indoxacarb dudi dang thudc trir sdu ST EWARD®, 20g a.i./ha clorantraniliprol, va 6,25,
12,5, 25 hodc 50g a.i./ha hgp chat 3 dugc dua 1én tén 14 cla cay lda véi thé tich phun
500L/ha bang cach st dung binh phun deo lung. Cdc miéng dat trong cay lda d6i ching
dugc phun hén hgp nuéc chia 30g a.i./ha indoxacarb dudi dang thuGc trir sau
STEWARD® va 20g a.i./ha clorantraniliprol (téc 12 khong phai 1a hgp chat 3). M6i mau-
xtr Iy va miu d6i chimg dugc thyc hién ba ldn, va cdc miéng dat dugc sip xép theo thiét
k& kh6i hoan toan ngiu nhién. O thoi diém ding hop chat 3, ndng do gay hai cla ve siu
nau nhay hai lda (Nilaparvata lugens) 1a cao, titc 1a 16n hon néng d6 dugc coi 1a c6 ¥
nghia kinh t€.

Hiéu suét thu hoach cay tréng da dugc xit Iy bang 12,5, 25 va 50g a.i./ha hop chat
3 14n luot bing 2470, 3430, 3470 va 4600kg/ha, khi so sanh véi 1370kg/ha miu doi
chitng khong duge xu 1y.

Thit nghiém P

Trong thir nghiém nay, mic d6 anh hudng cta hgp chét theo sdng ché vé sitc séng
clia cay ngd dugce sinh trudng trong nha kinh khi khong c6 mat cla loai gay hai duoc xé4c
dinh. '

Céc giong ngo don 1é (cdnh dong ngd hitu co Prairie Hybrid 2431) dugc trong & do
sau nim trong khodng tir 2,0 dén 2,5cm trong chau lam bang chat déo 10cm x 10cm X
8cm chita moéi trudng trong chiu bun chita réu nudc Redi-Earth (Sun Gro Horticulture
Canada Ltd., Vancouver, British Columbia) hodc 50/50 hén hop chida d4t Matapeake va

cat. Cac chau da gieo giong dugc tudi nude vao lic dau t6i do sau Scm va duge dat trong
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budng sinh trudng dugc duy tri & 25°C véi chu ky sdng 16 gid sdng/8 giv t6i. Cc chau
dugc tudi nuéc ngay khi mat dat bi kho.

Sau 8 ngay bét du tir ldc tudi nudc, cic ciy trong chau dugc xir Iy bing cich dua
mot luong bé mit 40mL chita hén hop xir Iy nudc chita 0,2 hodc 2,5mg hop chat 3. D6i
v6i cac chau tréng cay d6i ching khong duge xit Iy, 40mL nudc mdy duge dung tuong tu.
Céc miu xtr 1y va miu d6i ching khong duoc xt 1y duoc tién hanh 1ap lai 10 14n.

Sau d6, cac cay dugc xi Iy va khong dugc xir 1y dugc sip xép theo thiét k& khéi
hoan toan ngiu nhién trong nha kinh dugc duy tri & 25,6—27,8°C vao ban ngay va
23,0—25,0°C vao ban dém. Viéc chi€u séng bd sung dugc bS sung khi cudng do 4nh
sang bén ngoai thap hon 200 wat m—2 trong 16 gid sinh trudng, ngoai trir viéc khong ¢
bude chiéu sdng bd sung dugc tién hanh khi nang luong 4nh sing bén ngoai dugc tich liy
16n hon 5000 w h m—2 trong sudt qua trinh sinh trudng. Mdi che nha kinh dugc déng lai
khi cudng do 4nh sang bén ngoai 16n hon 600 watts m—2 trong thoi gian hon 20 phit.

Khong c6 su thay déi vé d6 4m tuong d6i. Viéc tu6i bing nuéc may duoc tién hanh
hai 14n hing ngay dé€ duy tri do 4m ctia c4t. Cit hai hodc ba ngly, cic ciy dugc 1am mau
md& bing nudc tudi chita 100ppm N-P-K do Peters® cung cdp chita phan bén thong
thudng hoa tan 20-20-20 (The Scotts Company, Marysville, Ohio, U.S.A.). Nong d¢ dinh
dudng duogc dung dugc coi 1a khong 1y tudng d6i v6i qua trinh sinh trudng t6i vu chia cay
ngo.

Chiéu cao cua cay duge xdc dinh § 0, 7, 14, 21 va 28 ngay sau khi xit 1y bing cich
do chiéu cao tir dinh 14 dai nh4t theo truc thing ding t6i mat dat. Chiéu cao duogc 14y
trung binh trong 10 14n thyc hién nhu dugc néu trong céc bang thit nghiém 1 va 2 14n luot
doi véi cac cay duge sinh trudng trong dt Redi-Earth va dét/c4t Matapeake.

Bang thir nghiém 1
Anh hudng ctia viéc xir 1§ bing hop chét 3 vé chiéu cao ciia cay ngé duoc sinh trudng
trén dat Redi-Earth

Ty 1& dung Chiéu cao (cm) & cdc ngay sau khi xir 1y -
(mg a.i./chau) O ngay 7 ngay 14 ngay 21 ngay 28 ngay
0 21 52 84 109 133
0,2 22 53 85 111 131
2,5 21 53 85 111 137
Bang thlr nghiém 2

Anh héng ctia viéc xir 1y bing hop chat 3 vé chiéu cao clia cay ngod
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dugc sinh trong trén dét/cat Matapeake

Ty 1é dung Chi€u cao (cm) & cdc ngay sau khi xir Iy
(mg a.i./chau) 0 ngay 7 ngay 14 ngay 21 ngay 28 ngay
0 22 49 66 78 89
0,2 22 49 66 76 87
2,5 22 46 65 78 88

Céc két qua trong c4c bang thir nghiém 1 va 2 chiing tb ring hiéu qua sinh trudng
tang khong déng ké khi ding hop chét 3 cho cay ngo duoc sinh trudng trong moi trudng
khong c6 loai gay hai trong cic di€u kién sinh trudng gén véi diéu kién 1y tudng ngoai trir
diéu kién sinh trudng cudng bitc.
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YEU CAU BAO HO
1. Hop chat N-[(5-pyrimidinyl)metyl]-2-pyridinamin.

2. Hop chat N-[(5-pyrimidinyl)metylen]-2-pyridinamin.
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