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trong d6 cic goc A, A,, A;, A, L, Q, R, T vdA W ¢6 nghia nhu dugc néu trong
ban mo ta va sir dung cdc hop chat nay d¢ phong trir cdc loai dong vat gay hai.
Sang ch& con dé cap dén quy trinh va céc chat trung gian dé diéu ché hop chit ¢

cong thuc (I).
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Linh vuwe k§ thuit dwoc dé cap

Sang ché dé cap dén hop chit dugc thé halogen mdi, quy trinh didu ché ching va
viéc st dung chung dé phong trir cac loai dong vat gdy hai, cu thé 12 dong vat chan ddt

va cu thé 1a su bo, 16p nhén va giun tron.
Tinh trang ky thuit cia sang ché

b3 biét duogc réng cac hop chit duoc thé halogen cu thé c6 hoat tinh diét cé
(tham khao J. Org. Chem. 1997, 62(17), 5908-5919, J. Heterocycl. Chem. 1998, 35(6),
1493-1499, WO 2004/035545, WO 2004/106324, US 2006/069132, WO
2008/029084).

Hon nita, da biét ring cac hop chit dugc thé halogen cu thé c6 hoat tinh trir siu

(EP1911751).

Hon nita, d& biét ring cac hop chét duoc thé halogen cu thé c6 hoat tinh trc ché
xytokin (WO 00/07980).

Céc ché phdm bao vé miia mang hién nay di dép tmg dugc nhidu nhu ciu, vi du
v& hiéu qua, tinh 4n dinh va phé) hoat dong va kha ndng st dung ching. V& doc tinh,
kha nang két hop véi céc hop chit hoat tinh hoic chit bd trg tao ché phém khac co
dong mdt vai tro, cling nhu v& chi phi doi hoi dé tdng hop hop chét hoat tinh. Hon nita,
c6 thé xay ra tinh khang. Vi tit ca nhitng ly do nay, viéc tim ra chit bao vé mia mang
méi c¢6 thé khong bao gio duge xem nhu 1a két thic, va van con nhu ciu lién tuc vé
cac hop chat méi co dic tinh ma, so véi cac hop chét da biét, dwoc nang cao it nhit vé

mot khia canh cu thé.
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Bin chit ky thuit cia sang ché

Muc dich ciia sang ché 1a dé xuét hop chit c6 kha ning mé rong phd diét cac loai

gdy hai & cac khia canh khac nhau va/hodc @ nang cao hoat tinh ciia chiing.

Bét ngd, ngdy nay da phat hién ra ring cic hop chit dwoc thé halogen cu thé va
N-oxit va mudi ctia ching déu c6 dic tinh sinh hoc va phit hop cu thé dé phong trir cc
loai dong vat gdy hai, va qua d6 c6 thé dugc st dung trong linh vyc ndng hda va trong

linh vuc strc khoe dong vat.
Céc hop chét tuong tu cling d3 dugc biét dén trong WO 2010/051926.

Céc hop chét duge thé halogen theo sang ché dugc xac dinh bing cong thirc
chung (I):
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trong do:

R! 1a hydro, Ci-Ce-alkyl, C,-Ce-alkenyl, C»-Cg-alkynyl, C3-C7-xycloalkyl,
Ci-Ce-alkylcarbonyl, Ci-Cg-alkoxycarbonyl, xyano-Ci-Cz-alkyl, aryl-(Ci-Cs)-
alkyl, heteroaryl-(C1-Cs)-alkyl dugc thé tuy v,

nhom hoda hoc
A1 1a CR? hoic nito,
A 1a CR? hoic nito,
Aj 1a CR* hoic nito va

A4 13 CR? hoic nito,

nhung khong nhidu hon ba nhém tir A; dén A4 ddng thoi ciing 12 nito;
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R2, R3, R* va R’ dgc 1ap véi nhau 13 hydro, halogen, CN, NO,, C;-Cs-alkyl,
C1-Ce-haloalkyl, Cs3-Ce-xycloalkyl, C3-Cs-haloxycloalkyl, C1-Cs-alkoxy, Ci-Ce-
haloalkoxy, Ci-Cs-alkylthio, C1-Cs-haloalkylthio, Ci-Ce-alkylsulphinyl, Ci-Ce-
haloalkylsulphinyl, C1-Cg-alkylsulphonyl, C1-Cs-haloalkylsulphonyl, Ci-Ce-
alkylamino, N, N-di-Ci-Ce-alkylamino, N-C1-Cs-alkylaminocarbonyl, N-C3-Ce-

xycloalkylaminocarbonyl hoic (C1-Cs-alkoxy)carbonyl dugc thé tiy ¥;

néu khong c6 nhém nao trong cac nhém Az va As 1a nito, thi R va R* cing
v6i nguyén tir cacbon ma chung gin vio c6 thé tao thanh vong c6 5- hodc 6 canh
ma chtra 0, 1 hodc 2 nguyén t nito va/hodc 0 hodc 1 nguyén t& oxy va/hodc 0

hodc 1 nguyén tit luu huynh, hodc

néu khong c6 nhom nao trong cdc nhdm A va A 1a nito, R? va R3 cung véi
nguyén tr cacbon ma ching gan vao cd thé tao thanh vong c6 6 canh ma chia 0,

1 hodc 2 nguyén tr nito;
W la nguyén tir oxy hodc luu huynh;

RS 1a hydro, Ci-Ce-alkyl, aryl-(Ci-C3)-alkyl, heteroaryl-(Ci-Cs)-alkyl, Ca-
Cs-alkenyl, C,-Cs-alkynyl, C3-Cs-xycloalkyl, (Ci-Cs-alkyl)-Cs-Ce-xycloalkyl va
(Cs-Ce-xycloalkyl)-Ci-Cs-alkyl,  Ci-Ces-alkylcarbonyl, Ci-Cs-alkoxycarbonyl
duogc thé tuy v; |

Q la

E
R’

E 1a mot lién két, -CHy-, S, SO, SO2, -S-CH»-, -SO-CH»-, -SO,-CHy-, -
CH»-S-CH»-, -CH2-SO-CHz-, -CH>-SO2-CH>-, -S-CHz-CH,-, -SO-CH,-CH>-, -

SO,-CH,-CHa-, -NR®CH;-, -CH2-NR®CH>-;

R7 1a xyano hodc C(=S)NHb;
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Z'1a Ci-Ce-haloalkyl hodc Cs-Cexycloalkyl dugc thé tuy y, C3-Cs-

haloxycloalkyl, va

7?12 nguyén ti halogen, xyano, nitro hoic Ci-Ce-haloalkyl, C;-Ce-
alkylthio, Ci-Ce-haloalkylthio, Ci-Cg-alkylsulphinyl, Ci-Cs-haloalkylsulphinyl,
C1-Cs-alkylsulphonyl, Ci-Cs-haloalkylsulphonyl dugc thé tuy ¥, va

Z31a hydro hodc Ci-Ce-alkyl, Ci-Cs-alkenyl, Ci-Cs-alkynyl, C;-Ce-
haloalkyl dugc thé tuy y;

U tién d& xudt hop chét c6 cong thire (I):

trong do:

R! 1a hydro, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, s-butyl, t-
butyl, metoxymetyl, etoxymetyl, propoxymetyl, metylcarbonyl, etylcarbonyl, n-
propylcarbonyl, isopropylcarbonyl, s-butylcarbonyl, t-butylcarbonyl,
metoxycarbonyl, etoxycarbonyl, n-propoxycarbonyl, isopropoxycarbonyl, s-
butoxycarbonyl, t-butoxycarbonyl, xyanometyl, 2-xyanoetyl, benzyl, 4-
metoxybenzyl, pyrit-2-ylmetyl, pyrit-3-ylmetyl, pyrit-4-ylmetyl, 4-clopyrit-3-
ylmetyl;

nhém héa hoc

A1 l1a CR? hoic nito,
Az 14 CR3 hodc nito,
Az 12 CR* hodc nito va

A4 1a CR? hoic nito,



21672

nhung khéng nhiéu hon ba nhém tir A1 dén A4 ddng thoi cing 12 nito;
R? va R’ doc 1ap v6i nhau 1a hydro, metyl, flo hoic clo va

R3 va R* doc 1ap v6i nhau 1a hydro, flo, clo, brom, CN, NO,, metyl, etyl,
flometyl, diflometyl, triflometyl, 2,2,2-trifloetyl, metoxy, etoxy, n-propoxy, 1-
metyletoxy, flometoxy, diflometoxy, clodiflometoxy, dicloflometoxy, triflo-
métoxy, 2,2, 2-trifloetoxy, 2-clo-2,2-difloetoxy, pentafloetoxy, metylsulphonyl,
metylsulphinyl, triflometylsulphonyl, triflometylsulphinyl; trong dé

W 1a nguyén tr oxy,

R® 13 hydro, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, s-butyl, t-
butyl, metoxymetyl, etoxymetyl, propoxymetyl, metylcarbonyl, etylcarbonyl, n-
propylcarbonyl, isopropylcarbonyl, s-butylcarbonyl, t-butylcarbonyl, metoxy-
carbonyl, etoxycarbonyl, n-propoxycarbonyl, isopropoxycarbonyl, s-butoxy-
carbonyl, t-butoxycarbonyl, xyanometyl, 2-xyanoetyl, benzyl, 4-metoxybenzyl,

pyrit-2-ylmetyl, pyrit-3-ylmetyl, pyrit-4-ylmetyl, 4-clopyrit-3-ylmetyl;
Q la:

T

E 1a mot lién két hodc -CHo-;
R7 1a xyano hodc C(=S)NHa;

Z' 1a diflometyl, triclometyl, clodiflometyl, dicloflometyl, triflometyl,
bromodiclometyl, clometyl, bromometyl, 1-floetyl, 1-flo-1-metyletyl, 2-floetyl,
2,2-difloetyl, 2,2,2-trifloetyl, 1,2,2,2-tetrafloetyl, 1-clo-1,2,2,2-tetrafloetyl, 2,2,2-
tricloetyl, 2-clo-2,2-difloetyl, 1,1-difloetyl, pentafloetyl, pentaflo-t-butyl, hepta-
flo-n-propyl, heptafloisopropyl, nonaflo-n-butyl, xyclopropyl, 1-cloxyclopropyl,
1-floxyclopropyl, 1-bromoxyclopropyl, 1-xyanoxyclopropyl, 1-triflometylxyclo-
propyl, xyclobutyl hodc 2,2-diflo-1-metylxyclopropyl, va
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Z? 1a nguyén tt halogen, xyano, nitro, diflometyl, triclometyl, clodiflo-
metyl, dicloflometyl, triflometyl, bromodiclometyl, clometyl, bromometyl, 1-flo-
etyl, 1-flo-1-metyletyl, 2-floetyl, 2,2-difloetyl, 2,2,2-trifloetyl, 1,2,2,2-tetraflo-
etyl, 1-clo-1,2,2,2-tetrafloetyl, 2,2,2-tricloetyl, 2-clo-2,2-difloetyl, 1,1-difloetyl,
pentafloetyl, pentaflo-t-butyl, heptaflo-n-propyl, heptafloisopropyl, nonaflo-n-
butyl, metylthio, metylsulphinyl, metylsulphonyl, etylthio, etylsulphinyl,
etylsulphonyl, triflometylthio, triflometylsulphinyl, triflometylsulphonyl, va

73 1a hydro, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, s-butyl, t-
butyl, etenyl, 1-propenyl, 2-propenyl, etynyl, 1-propynyl, 1-butynyl, diflometyl,
triclometyl, clodiflometyl, dicloflometyl, triflometyl, clometyl, bromometyl, 1-

floetyl, 1-flo-1-metyletyl, 2-floetyl, 2,2-difloetyl, 2,2,2-trifloetyl;

Céc hop chit dwoc wu tién cu thé khéc 1a hop chét c6 cong thirc chung (I) trong

Z! 1a triflometyl, 1-cloxyclopropyl, 1-floxyclopropyl hodc pentafloetyl,

72 1a triflometyl, nitro, metylthio, metylsulphinyl, metylsulphonyl, flo, clo,

brom hodc iot,
Z3 1a metyl, etyl, n-propyl hodc hydro,

R! 13 hydro, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, s-butyl, t-
butyl, metoxymetyl, etoxymetyl, propoxymetyl, metylcarbonyl, etylcarbonyl, n-
propylcarbonyl, isopropylcarbonyl, s-butylcarbonyl, t-butylcarbonyl, metoxy-
carbonyl, etoxycarbonyl, n-propoxycarbonyl, isopropoxycarbonyl, s-butoxy-
carbonyl, t-butoxycarbonyl, xyanometyl, 2-xyanoetyl, benzyl, 4-metoxybenzyl,

pyrit-2-ylmetyl, pyrit-3-ylmetyl, pyrit-4-ylmetyl, 4-clopyrit-3-ylmetyl,

Al, A?va A*1a CH,
A31a CR*va

R* 14 flo, clo, brom hoic iot,
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R® 1a hydro, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, s-butyl, t-
butyl,
W la nguyén tir oxy va

Q la l-xyanoxyclopropyl.

U tién cu thé 1a c4c hop chit khac trong d6:
Z! 1a triflometyl, 1-cloxyclopropyl, 1-floxyclopropyl hodc pentafloetyl,
72 1a triflometyl, clo hodc
73 1a metyl,
R! 1a hydro, metyl, etyl,
Al, A2va A*1a CH,
Az 1a CR*va
R* 14 clo,
R® 1a hydro, metyl, etyl,
W la nguyén tir oxy va

Q la I-xyanoxyclopropyl.

Séang ché con bao gdm céc hop chit méi co cong thire chung (IVa), (IVb), (Va),
(Vb) dugc vu tién lam nguyén liéu ban dau dé téng hop hop chét c6 cong thirc chung

@.
M0 ta chi tiét sing ché

Hop chit c6 cong thirc chung (IVa) va (IVb) 1a cdc phuong 4n wu tién cho tién
chit c6 cong thirc chung (IV) vi du theo céc so d6 phan ung 1, 2 va 3. Viéc didu ché
hop chit c6 cong thirc chung (I), khong ké nhirng hop chét khéc, wu tién duoc thuc
hién bing cach sir dung cc hop chit nay. Hop chét c6 cong thirc chung (IVb) thudng
duoc bién dbi bang cach khir thanh hop chit (IVa).

Céc hop chit (IVa) va (IVb) dugc x4c dinh bang cong thirc chung dudi day:
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trong do:

R?, R3, R* va R’ ddc 1ap véi nhau 1a hydro, halogen, xyano, nitro, C;-Ce-
alkyl, Ci-Ce¢-haloalkyl, Cs3-Ce-xycloalkyl, Cs3-Cs-haloxycloalkyl, C;-Cs-alkoxy,
Ci1-Ce-haloalkoxy, Ci-Cs-alkylthio, Ci-Cs-haloalkylthio, Ci-Ce-alkylsulphinyl,
C1-Ce-haloalkylsulphinyl, C;-Ce-alkylsulphonyl, Ci-Cs-haloalkylsulphonyl, Ci-
Cs-alkylamino, N,N-di-Ci-Csalkylamino, N-C1-Cs-alkylaminocarbonyl, N-C3-Cs-
xycloalkylaminocarbonyl hodc (Ci-Cs-alkoxy)carbonyl tiy ¥ duoc thé.

Uu tién d@ cap dén hop chét ¢ cong thirc chung (IVa), (IVb) trong dé:
R? va R’ 1a hydro ho#c halogen, va

R? va R* 1a hydro, halogen, xyano, nitro, Ci-Cs-alkyl, Ci-Ce¢-haloalkyl, Cs-
Ce-xycloalkyl, C3-Cg¢-haloxycloalkyl, C;-Cs-alkylthio, C;-Ce-haloalkylthio, Ci-
Cs-alkylsulphinyl, Ci-Ce-haloalkylsulphinyl, Ci-Cs-alkylsulphonyl, C;-Cs-halo-
alkylsulphonyl.

Uu tién cu thé @& cap dén hop chit c6 cong thirc chung (IVa), (IVb) trong
do

R? 1a hydro hoic flo, va

R31a hydro, flo, clo, brom, iot, xyano, nitro, metyl, etyl, n-propyl,
isopropyl, n-butyl, isobutyl, s-butyl, t-butyl, xyclopropyl, 1-cloxyclopropyl, 1-
floxyclopropyl, metylthio, triflometylthio, metylsulphinyl, triflometylsulphinyl,
metylsulphonyl, triflometylsulphonyl, va

R*1a hydro, flo, clo, brom, iot, xyano, nitro, metyl, etyl, n-propyl,
isopropyl, n-butyl, isobutyl, s-butyl, t-butyl, xyclopropyl, 1-cloxyclopropyl, 1-
floxyclopropyl, metylthio, triflometylthio, metylsulphinyl, triflometylsulphinyl,
metylsulphonyl, triflometylsulphonyl, va

R’ 14 hydro.

Ul tién rét cu thé d& cap dén hop chit co cong thirc chung (IVa), (IVb) trong do:

-0-
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R? va R’ 1a hydro, va

R 1a hydro, flo, clo, brom, iot, xyano, metyl, etyl, metylthio, triflo-
metylthio, metylsulphinyl, triflometylsulphinyl, metylsulphonyl, triflometyl-

sulphonyl, va
R* 1a flo, clo, brom, iot, metyl, va
R’ 1a hydro.

Hop chit c6 cong thirc chung (Va) va (Vb) 13 cac phuong 4n wu tién cia tién
chét ¢6 cong thirc chung (V) vi du theo cac so dd phan tmg 1, 2 va 8. Viéc didu ché
hop chét ¢6 cong thirc chung (I), khéng ké nhitng hop chéit khéc, wu tién duoc thuc

hién bang cach st dung cac hop chét nay.

Céc hop chit (Va) va (Vb) duoc xac dinh bang cong thire chung duéi ddy, trong
do:

(Vb) (Va)

X! 1a nguyén tir halogen, xyano va Ci-Cs-haloalkyl, va

7? 1a nguyén t halogen, xyano, nitro hodc Ci-Cg-haloalkyl, Ci-Cs-alkyl-
thio, C1-Cs-haloalkylthio, Ci-Ce-alkylsulphinyl, Ci-Ce-haloalkylsulphinyl, Ci-Ce-
alkylsulphonyl, C;-Cs-haloalkylsulphonyl dugc thé tiy v, va

73 1a hydro hodc Ci-Ce-alkyl, Ci-Cs-alkenyl, C1-Cg-alkynyl, C;-Ce-halo-
alkyl dugc thé thy v, va

Y 1a Ci-Csalkyl tiy v duoc thé.
U tién dé xuét hop chit c6 cong thirc chung (Va) va (Vb) trong d6:

X!1a flo, clo, brom, xyano va Ci-Cz-haloalkyl, va

-10-
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7? 1a nguyén t halogen, xyano, nitro, diflometyl, triclometyl, clodiflo-
metyl, dicloflometyl, triflometyl, bromodiclometyl, clometyl, bromometyl, 1-flo-
etyl, 1-flo-1-metyletyl, 2-floetyl, 2,2-difloetyl, 2,2,2-trifloetyl, 1,2,2,2-tetraflo-
etyl, 1-clo-1,2,2,2-tetrafloetyl, 2,2,2-tricloetyl, 2-clo-2,2-difloetyl, 1,1-difloetyl,
pentafloetyl, pentaflo-t-butyl, heptaflo-n-propyl, heptafloisopropyl, nonaflo-n-
butyl, metylthio, metylsulphinyl, metylsulphonyl, etylthio, etylsulphinyl, etyl-
sulphonyl, triflometylthio, triflometylsulphinyl, triflometylsulphonyl, va

73 1a hydro, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, s-butyl, t-
butyl, etenyl, 1-propenyl, 2-propenyl, etynyl, 1-propynyl, 1-butynyl, diflometyl,
triclometyl, clodiflometyl, dicloflometyl, triflometyl, clometyl, bromometyl, 1-

floetyl, 1-flo-1-metyletyl, 2-floetyl, 2,2-difloetyl, 2,2,2-trifloetyl, va
Y 1a C1-Cs-alkyl ty y duoc thé.

Uu tién cu thé dé cap dén hop chét c6 cong thire chung (Va) va (Vb) trong
do:

X! 1a flo, clo, triflometyl ho#c pentafloetyl, va

72 1a triflometyl, nitro, metylthio, metylsulphinyl, metylsulphonyl, flo, clo,
brom hoéc iot, va

73 1a metyl, etyl, n-propyl hodc hydro, va

Y la metyl, etyl, n-propyl, isopropyl, n-butyl hodc t-butyl.

Theo sang ché, "alkyl" - & dang nhu vay hodc 12 mot phan ciia nhém héa hoc — 13
hydrocacbon mach thing hodic mach c6 nhénh wu tién c6 tir 1 dén 6 nguyén tir cacbon
vi du nhu, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, s-butyl, t-butyl, pentyl, 1-
metylbutyl, 2-metylbutyl, 3-metylbutyl, 1,2-dimetylpropyl, 1,1-dimetylpropyl, 2,2-
dimetylpropyl, 1-etylpropyl, hexyl, 1-metylpentyl, 2-metylpentyl, 3-metylpentyl, 4-
metylpentyl, 1,2-dimetylpropyl, 1,3-dimetylbutyl, 1,4-dimetylbutyl, 2,3-dimetylbutyl,
1,1-dimetylbutyl, 2,2-dimetylbutyl, 3,3-dimetylbutyl, 1,1,2-trimetylpropyl, 1,2,2-
trimetylpropyl, 1-etylbutyl va 2-etylbutyl. Uu tién dé xuét thém dén nhom alkyl c6 tir
1 dén 4 nguyén tir cacbon nhu, khong ké nhitng nhém khéc, metyl, etyl, n-propyl,

-11-
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isopropyl, n-butyl, isobutyl, s-butyl hodc t-butyl. Nhom alkyl theo sang ché c6 thé

dugc thé bing mot hodc nhiéu gbe gidng hodc khac nhau.

Theo sang ché, "alkenyl" - & dang nhu vay hoic 12 mot phan ctia nhém héa hoc —
1a hydrocacbon mach thing hodc mach c¢6 nhanh uu tién c6 tir 2 dén 6 nguyén tir
cacbon va it nhat mot lién két dbi vi du nhu, vinyl, 2-propenyl, 2-butenyl, 3-butenyl, 1-
metyl-2-propenyl, 2-metyl-2-propenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 1-metyl-2-
butenyl, 2-metyl-2-butenyl, 3-metyl-2-butenyl, 1-metyl-3-butenyl, 2-metyl-3-butenyl,
3-metyl-3-butenyl, 1,1-dimetyl-2-propenyl, 1,2-dimetyl-2-propenyl, 1-etyl-2-propenyl,
2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl, 1-metyl-2-pentenyl, 2-metyl-2-pentenyl,
3-metyl-2-pentenyl, 4-metyl-2-pentenyl, 3-metyl-3-pentenyl, 4-metyl-3-pentenyl, 1-
metyl-4-pentenyl, 2-metyl-4-pentenyl, 3-metyl-4-pentenyl, 4-metyl-4-pentenyl, 1,1-
dimetyl-2-butenyl, 1,1-dimetyl-3-butenyl, 1,2-dimetyl-2-butenyl, 1,2-dimetyl-3-
butenyl, 1,3-dimetyl-2-butenyl, 2,2-dimetyl-3-butenyl, 2,3-dimetyl-2-butenyl, 2,3-
dimetyl-3-butenyl, 1-etyl-2-butenyl, I1-etyl-3-butenyl, 2-etyl-2-butenyl, 2-etyl-3-
butenyl, 1,1,2-trimetyl-2-propenyl, 1-etyl-1-metyl-2-propenyl va 1-etyl-2-metyl-2-
propenyl. Uu tién d2 xuét thém dén nhom alkenyl c¢6 tir 2 dén 4 nguyén tir cacbon nhu,
khong k& nhitng nhém khac, 2-propenyl, 2-butenyl hodc 1-metyl-2-propenyl. Nhém

alkenyl theo sdng ché 6 thé duoc thé bing mot hoic nhiéu gbe gibng hozc khic nhau.

Theo sang ché, "alkynyl" -, & dang nhu vay hodc la mdt phén ctia nhém hoéa hoc
— 1a hydrocacbon mach thing hoic mach c6 nhanh wu tién c6 tir 2 dén 6 nguyén tir
cacbon va it nhat mot lién két ba vi du nhu, 2-propynyl, 2-butynyl, 3-butynyl, 1-metyl-
2-propynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl, 1-metyl-3-butynyl, 2-metyl-3-butynyl,
1-metyl-2-butynyl, 1,1-dimetyl-2-propynyl, 1-etyl-2-propynyl, 2-hexynyl, 3-hexynyl,
4-hexynyl, 5-hexynyl, 1-metyl-2-pentynyl, 1-metyl-3-pentynyl, 1-metyl-4-pentynyl, 2-
metyl-3-pentynyl, 2-metyl-4-pentynyl, 3-metyl-4-pentynyl, 4-metyl-2-pentynyl, 1,1-
dimetyl-3-butynyl, 1,2-dimetyl-3-butynyl, 2,2-dimetyl-3-butynyl, 1-etyl-3-butynyl, 2-
etyl-3-butynyl, 1-etyl-1-metyl-2-propynyl va 2,5-hexadiynyl. Uu tién d& xuét thém dén
nhém alkynyl c6 tir 2 dén 4 nguyén ti cacbon nhu, khong ké nhitng nhém khéc,
etynyl, 2-propynyl hodc 2-butynyl-2-propenyl. Nhom alkynyl theo sang ché co thé

duoc thé bing mot hodc nhiéu goc giong hodc khac nhau.
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Theo sang ché, "xycloalkyl" - & dang nhu vay hodc 1a mot phan cta nhém hoéa
hoc - 13 hydrocacbon c¢6 mdt, hai hosic ba vong wu tién c6 tir 3 dén 10 nguyén tir
cacbon vi du nhu, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl,
xyclooctyl, bixyclo[2.2.1]heptyl, bixyclo[2.2.2]octyl hodc adamantyl. Uu tién dé xuét
thém dén nhom xycloalkyl ¢6 3, 4, 5, 6 hodc 7 nguyén tir cacbon nhu, khong ké nhitng
nhém khéc, xyclopropyl hodc xyclobutyl. Nhém xycloalkyl theo sang ché ¢6 thé dugc

thé bing mot hoic nhiéu gbe giéng hodc khac nhau.

Theo séng ché, "alkylxycloalkyl" 14 alkylxycloalkyl c6 mét, hai hodc ba vong wu
tién c6 tir 4 dén 10 hodc tir 4 dén 7 nguyén tir cacbon vi du nhu, etylxyclopropyl,
isopropylxyclobutyl, 3-metylxyclopentyl va 4-metylxyclohexyl. Uu tién dé xuit thém
dén nhom alkylxycloalkyl c6 4, 5 hodic 7 nguyén tir cacbon nhu, khong ké nhiing
nhom khac, etylxyclopropyl hodc 4-metylxyclohexyl. Nhom alkylxycloalkyl theo sang

ché c6 the dugc theé bang mot hodc nhiéu goc gidng hodc khac nhau.

Theo sang ché, "xycloalkylalkyl" 12 xycloalkylalkyl c6 mét, hai hogc ba vong uu
tién c6 tir 4 dén 10 hodc tir 4 d&n 7 nguyén tir cacbon vi du nhu, xyclopropylmetyl,
xyclobutylmetyl, xyclopentylmetyl, xyclohexylmetyl va xyclopentyletyl. Uu tién dé
xuét thém dén nhom xycloalkylalkyl c6 4, 5 hodc 7 nguyén tir cacbon nhu, khong ké
nhitng nhom khéc, xyclopropylmetyl hodc xyclobutylmetyl. Nhom xycloalkylalkyl

theo sang ché c6 thé dugc thé bang mot hogic nhidu gbe gidng hoic khac nhau.
Theo sang ché, "halogen" 1a flo, clo, brom hodc iot, cu thé 1a flo, clo hodc brom.

Nhém héa hoc duge thé halogen theo sing ché vi du nhu, haloalkyl, halo-
xycloalkyl, haloalkyloxy, haloalkylthio, haloalkylsulphinyl hodc haloalkylsulphonyl
duoc thé mot hodc nhidu 1dn bing nguyén tir halogen dén s phan tir thé t6i da co thé
duoc. Trong trudng hop thé nhiéu 1in bang halogen, nguyén tir halogen c6 thé 1a gidng
hodic khéac nhau, va c6 thé tit ca déu dugc lién két voi mot hodc véi nhidu nguyén tir
cacbon. O day, halogen cu thé 14 flo, clo, brom hodc iot, vu tién 1 flo, clo hoic brom

va uu tién cu thé 1a flo.
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Theo sang ché, "haloxycloalkyl" 1 haloxycloalkyl c6 mot, hai hodc ba vong uu
tién ¢ tir 3 dén 10 nguyén tir cacbon nhu, khong ké nhitng nhém khac, 1-floxyclo-
propyl, 2-floxyclopropyl hodc 1-floxyclobutyl. Uu tién dé xut thém dén haloxyclo-
alkyl ¢6 3, 5 hodc 7 nguyén tir cacbon. Nhém haloxycloalkyl theo sang ché c6 thé

duoc thé bang mot hodc nhi€u goc giong hodc khac nhau.

Theo sang ché, "haloalkyl" "haloalkenyl" hodc "haloalkynyl" la nhém alkyl,
alkenyl hodc alkynyl duoc thé halogen wu tién c6 tir 1 dén 9 nguyén tir halogen giéng
hodc khac nhau vi du nhu, monohaloalkyl nhu CH>CH>Cl, CH,CH>F, CHCICH3,
CHFCHj3, CH2Cl, CHF; perhaloalkyl nhu CCls hodc CF3 hodc CF2CF3; polyhaloalkyl
nhu CHF,, CHyF, CHzCHFCl, CHCl,, CF,CF,H, CH,CFs. Diéu ndy ap dung tuong
g v6i haloalkenyl va cac gbc duoc thé halogen khac. Haloalkoxy 13, vi du, OCFs,
OCHF2, OCHyF, OCF,CF3;, OCH,CF3 va OCH>CHCI.

Vi du khac vé nhom haloalkyl 13 triclometyl, clodiflometyl, dicloflometyl, clo-
metyl, bromometyl, 1-floetyl, 2-floetyl, 2,2-difloetyl, 2,2,2-trifloetyl, 2,2,2-tricloetyl,
2-clo-2,2-difloetyl, pentafloetyl va pentaflo-t-butyl. Uu tién d& xuit dén nhom
“haloalkyl ¢6 tir 1 dén 4 nguyén tir cacbon va tir 1 dén 9, wu tién tir 1 d&én 5, nguyén tir
halogen giéng hoic khac nhau dwgc chon tir nhém bao gbm flo, clo va brom. Uu tién
cu thé d& cap dén nhom haloalkyl c6 1 hodic 2 nguyén tir cacbon va tir 1 dén 5 nguyén
ttr nguyén tir halogen gidng hoic khac nhau duge chon tir nhém bao gém flo va clo

nhu, khong ké nhitng nhém khac, diflometyl, triflometyl hodc 2,2-difloetyl.

Theo séng ché, "hydroxyalkyl" 1a rugu mach théng hodc mach c¢é nhanh wu tién
c¢6 tir 1 dén 6 nguyén tir cacbon vi du nhu, metanol, etanol, n-propanol, isopropanol, n-
butanol, isobutanol, s-butanol va t-butanol. Uu tién dé xuidt thém dén nhém
hydroxyalkyl c¢6 tir 1 dén 4 nguyén tir cacbon. Nhém hydroxyalkyl theo sing ché c6

thé duge thé bang mot hodc nhiéu gbe gidng hoic khac nhau.

Theo sang ché, "alkoxy" 14 o-alkyl mach thing hoic mach c6 nhénh wru tién c6 tir
1 dn 6 nguyén tir cacbon vi du nhu, metoxy, etoxy, n-propoxy, iSopropoxy, n-butoxy,

isobutoxy, s-butoxy va t-butoxy. Uu tién dé& xult thém dén nhém alkoxy c6 tir 1 dén 4
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nguyén tir cacbon. Nhém alkoxy theo sang ché c6 thé dugc thé bing mot hodc nhidu

gbc gidng hoic khac nhau.

Theo sang ché, "haloalkoxy" 13 o-alkyl mach thing hoZic mach c6 nhanh dugc thé
halogen wu tién c6 tir 1 dén 6 nguyén tir cacbon nhu, khéng ké nhitng nhém khac,
diflometoxy, triflometoxy, 2,2-difloetoxy, 1,1,2,2-tetrafloetoxy, 2,2,2-trifloetoxy va 2-
clo-1,1,2-trifloetoxy. U tién d& xudt thém dén nhém haloalkoxy c6 tir 1 dén 4 nguyén
tr cacbon. Nhom haloalkoxy theo sang ché c¢6 thé dugc thé bang mot hodic nhidu gbc

giong hodc khic nhau.

Theo sang ché, "alkylthio" 14 s-alkyl mach thing hodc mach c6 nhanh wu tién c6
tir 1 dén 6 nguyén tir cacbon vi du nhu, metylthio, etylthio, n-propylthio, isopropyl-
thio, n-butylthio, isobutylthio, s-butylthio va t-butylthio. Uu tién d& xuit thém dén
nhom alkylthio c6 tir 1 dén 4 nguyén tir cacbon. Nhom alkylthio theo sang ché c6 thé

duogc thé bing mot hodic nhiéu gbe giéng hoidc khac nhau.

Vi du vé nhém haloalkylthioalkyl, nghia 12 nhém alkylthio dwgc thé halogen 13,
khong ké nhitng nhoém khac diflometylthio, triflometylthio, triclometylthio, clodiflo-
metylthio, 1-floetylthio, 2-floetylthio, 2,2-difloetylthio, 1,1,2,2-tetrafloetylthio, 2,2,2-
trifloetylthio hodc 2-clo-1,1,2-trifloetylthio.

Theo sang ché, "alkylsulphinyl" 1 alkylsulphinyl mach thing hodc mach c6
nhénh vu tién ¢6 tir 1 dén 6 nguyén tit cacbon vi du nhu, metylsulphinyl, etylsulphinyl,
n-propylsulphinyl, isopropylsulphinyl, n-butylsulphinyl, isobutylsulphinyl, s-butyl-
sulphinyl va t-butylsulphinyl. Uu tién d& xuét thém dén nhém alkylsulphinyl c¢6 tir 1
dén 4 nguyén tir cacbon. Nhém alkylsulphinyl theo séng ché ¢6 thé dugc thé bang mot

hodc nhiéu goc giong hodc khac nhau.

Vi du v& nhom haloalkylsulphinyl, nghia 14 nhém alkylsulphinyl dugc thé
halogen 13, khong ké nhiing nhém khac, diflometylsulphinyl, triflometylsulphinyl,
triclometylsulphinyl, clodiflometylsulphinyl, 1-floetylsulphinyl, 2-floetylsulphinyl,
2,2-difloetylsulphinyl, 1,1,2,2-tetrafloetylsulphinyl, 2,2,2-trifloetylsulphinyl va 2-clo-
1,1,2-trifloetylsulphinyl.
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Theo sang ché, "alkylsulphonyl" 14 alkylsulphonyl mach thing hodc mach c6
nhanh wu tién c¢6 tir 1 dén 6 nguyén tir cacbon vi du nhu, metylsulphonyl, etyl-
sulphonyl, n-propylsulphonyl, isopropylsulphonyl, n-butylsulphonyl, isobutyl-
sulphonyl, s-butylsulphonyl va t-butylsulphonyl. Uu tién d& xuét thém dén nhém
alkylsulphonyl c6 tir 1 dén 4 nguyén tir cacbon. Nhém alkylsulphonyl theo séng ché c6

thé dugc thé bang mot hodc nhiéu gbe gidng hodc khac nhau.

Vi du vé nhém haloalkylsulphonyl, nghia 1 nhém alkylsulphonyl dwoc thé
halogen 13, khong ké nhitng nhém khac, diflometylsulphonyl, triflometylsulphonyl,
triclometylsulphonyl, clodiflometylsulphonyl, 1-floetylsulphonyl, 2-floetylsulphonyl,
2,2-difloetylsulphonyl, 1,1,2,2-tetrafloetylsulphonyl, 2,2,2-trifloetylsulphonyl va 2-
clo-1,1,2-trifloetylsulphonyl.

Theo sang ché, "alkylcarbonyl" 14 s alkyl-C(=O) mach thing hoic mach c6
nhanh wu tién c6 tir 2 dén 7 nguyén ti cacbon nhu metylcarbonyl, etylcarbonyl, n-
propylcarbonyl, isopropylcarbonyl, s-butylcarbonyl va t-butylcarbonyl. Uu tién dé
xudt thém dén nhom alkylcarbonyl c6 tir 1 dén 4 nguyén tir cacbon. Nhém
alkylcarbonyl theo sang ché c6 thé dugc thé bang mot hodc nhiéu gbe gidng hodc khac

nhau.

Theo sang ché, "xycloalkylcarbonyl" 13 xyclooalkylcarbonyl mach thing hoic
mach ¢6 nhanh wu tién c6 tir 3 dén 10 nguyén tir cacbon trong gdc xycloalkyl vi du
nhu, xyclopropylcarbonyl, xyclobutylcarbonyl, xyclopentylcarbonyl, xyclohexyl-
carbonyl, xycloheptylcarbonyl, xyclooctylcarbonyl, bixyclo[2.2.1]heptyl, bixyclo-
[2.2.2]octylcarbonyl va adamantylcarbonyl. Uu tién dé xuét thém dén xycloalkyl-
carbonyl c6 3, 5 hodc 7 nguyén tir cacbon trong gbc xycloalkyl. Nhém xycloalkyl-
carbonyl theo sang ché c6 thé dugc thé bang mot hodc nhidu gdc gidng hoic khéac

nhau.

Theo sang ché, "alkoxycarbonyl" - & dang riéng biét hodc la phén tir thé cua
nhom hoa hoc - 1a alkoxycarbonyl mach théng hoac mach c6 nhanh, wu tién co tir 1
dén 6 nguyén tir cacbon hodc c6 tir 1 dén 4 nguyén tir cacbon trong gbc alkoxy vi du

nhu, metoxycarbonyl, etoxycarbonyl, n-propoxycarbonyl, isopropoxycarbonyl, s-
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butoxycarbonyl va t-butoxycarbonyl. Nhom alkoxycarbonyl theo sdng ché c6 thé dugc

thé bang mot hoic nhiéu gdc giéng hodc khac nhau.

Theo sang ché, "alkylaminocarbonyl" 14 alkylaminocarbonyl mach thang hodc
mach ¢6 nhanh wu tién c6 tir 1 dén nguyén tr cacbon hodc tir 1 dén 4 nguyén tir
cacbon trong gbc alkyl, vi du nhu, metylaminocarbonyl, etylaminocarbonyl, n-propyl-
aminocarbonyl, isopropylaminocarbonyl, s-butylaminocarbonyl va t-butylamino-
carbonyl. Nhom alkylaminocarbonyl theo sang ché co6 thé dugc thé bang mdt hoic

nhiéu goc giong hodc khac nhau.

Theo sang ché, "N,N-dialkylaminocarbonyl" 1a N,N-dialkylaminocarbonyl mach
thing hodc mach c6 nhinh uu tién c6 tur 1 dén 6 nguyén tir cacbon hodc tir 1 dén 4
nguyén tir cacbon trong gbc alkyl, vi du nhu, N,N-dimetylaminocarbonyl, N,N-
dietylaminocarbonyl,  N,N-di(n-propylamino)carbonyl,  N,N-di(isopropylamino)-
carbonyl va N,N-di-(s-butylamino)carbonyl. Nhom N,N-dialkyaminocarbonyl theo

sang ché c6 thé dugc thé bang mot hodc nhiéu goc giong hodc khac nhau.

Theo sang ché, "aryl" 1a hé thom c6 mdt, hai hodc ba vong uu ti€n co tir 6 dén 14,
cu thé tir 6 dén 10 nguyén tir cacbon trong vong vi du nhu, phenyl, napthyl, anthryl,
phenantrenyl, wu tién 13 phenyl. Hon nita, aryl cling la hé da vong nhu
tetrahydronaphtyl, indenyl, indanyl, fluorenyl, biphenylyl, trong d6 vi tri lién két &
trén hé thom nay. Nhém aryl theo sang ché c6 thé dwoc thé bang mét hozc nhidu gbe

gidng hodc khac nhau.

Vi du v& aryl dugc thé 1a nhom arylalkyl ma twong ty c6 thé dugc thé bang mot
hodc nhiéu gbc giéng hodc khac nhau trong gbc alkyl va/hoic aryl. Vi du vé cdc nhém

arylalkyl nay 13, khong ké nhitng nhém khéc, benzyl va 1-phenyletyl.

Theo sang ché, "di vong", "vong khéc loai" hodc "hé vong khac loai" 12 hé vong
cacbon ¢ it nhit mot vong trong do it nhat mot nguyén ti cacbon dugc thay thé bang
mot nguyén tur khac loai, t6t hon bing mot nguyén t khac loai tir nhom gdm c6 N, O,
S, P, B, Si, Se, va la no, khong no hodc di thom va cé thé khong duogc thé hoac dugc

thé bang phén tir thé Z, trong d6 diém lién két duoc dinh vi & mot nguyén tir trong
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vong. Trir khi dugce quy dinh khac, di vong wu tién chira tir 3 dén 9 nguyén tir trong
vong, cu thé tir 3 dén 6 nguyén tu trong vong, va mot hoac nhiéu, wu tién tir 1 dén 4,
cu thé 1, 2 hodc 3, nguyén tir khac loai trong di vong, wu tién duge chon tir nhém bao
gdbm N, O, va S, tuy nhién nén khéng c6 hai nguyén tir oxy nao & canh nhau. Di vong
thuong chira khong nhidu hon 4 nito va/hoiic khéng nhidu hon 2 nguyén tir oxy
va/hodc khong nhidu hon 2 nguyén tir luu huynh. Néu gbc di vong hodc di vong nay
duge thé tuy ¥, nd c¢6 thé dwoc ngung tu véi cac vong cacbon hodc di vong khac.
Trong trudng hop di vong dugc thé tuy ¥, sang ché cling dé cdp dén hé da vong vi du
nhu, 8-azabixyclo[3.2.1]octanyl hodc 1-azabixyclo[2.2.1Theptyl. Di vong duogc thé tiy

¥, sang ché ciing d& cap dén hé vong spiro vi du nhu, 1-oxa-5-azaspiro[2.3]hexyl.

Nhém di vong theo sang ché 13, vi dy, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, dihydropyranyl, tetrahydropyranyl, dioxanyl, pyrolinyl, pyrolidinyl,
imidazolinyl, imidazolidinyl, thiazolidinyl, oxazolidinyl, dioxolanyl, dioxolyl,
pyrazolidinyl, tetrahydrofuranyl, dihydrofuranyl, oxetanyl, oxiranyl, azetidinyl,
aziridinyl, oxazetidinyl, oxaziridinyl, oxazepanyl, oxazinanyl, azepanyl,

oxopyrolidinyl, dioxopyrolidinyl, oxomorpholinyl, oxopiperazinyl va oxepanyl.

Heteroarylen, nghia 14 hé di thom, cé nghia cu thé. Theo séng ché, thuat ngt
heteroaryl 1a hop chét di thom, nghia 12 hop chit di vong thom khdng no hoan toan &
trong dinh nghia vé di vong & trén. Tham khao vong c6 tir 5- dén 7- canh c6 tir 1 dén
3, tbt hon c6 1 hodc 2, nguyén tir gidng hodc khac nhau dugc chon tir nhém & trén.
Nhém heteroaryl theo sang ché 1a., vi du, furyl, thienyl, pyrazolyl, imidazolyl, 1,2,3-
va 1,2,4-triazolyl, isoxazolyl, thiazolyl, isothiazolyl, 1,2,3-, 1,3,4-, 1,2,4- va 1,2,5-
oxadiazolyl, azepinyl, pyrolyl, pyrityl, pyritazinyl, pyrimidinyl, pyrazinyl, 1,3,5-,
1,2,4- va 1,2,3-triazinyl, 1,2,4-, 1,3,2-, 1,3,6 va 1,2,6o0xazinyl, oxepinyl, thiepinyl,
1,2,4-triazolonyl va 1,2,4-diazepinyl. Nhom heteroaryl theo sang ché c6 thé ciing dugc

thé bang mot hoic nhidu gbc gidng hodc khéc nhau.

Nhém duge thé nhu gbe alkyl, alkenyl, alkynyl, xycloalkyl, aryl, phenyl, benzyl,
heteroxyclyl va heteroaryl dugce thé 13 vi dy, géc dugc thé thu dugc tir clu tric bazo

khong dugce thé, trong do6 cac phén ttr thé 13, vi du, mot hodc nhidu, wu tién 1, 2 hodc 3,
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gdc tir nhém bao gdbm halogen, alkoxy, alkylthio, hydroxyl, amino, nitro, carboxyl
hodc nhom tuong duong véi nhom carboxyl, xXyano, isoxyano, azido, alkoxycarbonyl,
alkylcarbonyl, formyl, carbamoyl, mono- va N,N-dialkylaminocarbonyl, amino dugc
thé nhu axylamino, mono- va N,N-dialkylamino, trialkylsilyl va xycloalkyl dugc thé
thy v, aryl dugc thé tiy ¥, heteroxyclyl duoc thé tiy ¥, mdi ching trong nhém vong
sau cling ciing c6 thé duoc lién két thong qua nguyén tir khac loai hodc nhém chirc ¢6
hoa tri hai nhu & trong gbc alkyl da d& cép, va alkylsulphinyl, bao gém ca hai chit
dong phan dbi anh cua nhom alkylsulphonyl, alkylsulphonyl, alkylphosphinyl,
alkylphosphonyl va, trong trudng hop gdc vong (= "khung vong"), ca alkyl, haloalkyl,
alkylthioalkyl, alkoxyalkyl, mono- va N,N-dialkylaminoalkyl tily y dugc thé va
hydroxyalkyl.

Thuét ngit "nhém duge thé", nhu alkyl duge thé v.v..., bao gdm, khi céc phén tir
thé, ngoai gdc hydrocacbon no da dé cép, gdc béo va thom khéng no tuong tmg nhur
alkenyl duoc thé tiy y, alkynyl, alkenyloxy, alkynyloxy, alkenylthio, alkynylthio,
alkenyloxycarbonyl, alkynyloxycarbonyl, alkenylcarbonyl, alkynylcarbonyl, mono- va
N,N-dialkenylaminocarbonyl, mono- va dialkynylaminocarbonyl, mono- va N,N-
dialkenylamino, mono- va N,N-dialkynylamino, trialkenylsilyl, trialkynylsilyl,
xycloalkenyl dugc thé tity vy, xycloalkynyl duoc thé tiy ¥, phenyl, phenoxy v.v....
Trong trudng hop gbc vong khong duge thé bing cac thanh phén béo trong vong, ciing
bao gdm hé vong c6 cac phan tir thé nay lién két voi vong bang mot lién két d6i, vi du
hé vong c¢6 nhom alkyliden nhu metyliden hodc etyliden, hodc nhém oxo, nhém imino

hoac nhém imino dugc the.

Khi hai hodc nhidu géc tao thanh m6t hoic nhiéu vong, ching c6 thé 13 vong

cacbon, di vong, no, no mdt phan, khong no, vi du ca thom va dugc the thém.

Phan tt thé dugc dé cap qua vi du ("muc thé thi nhit") c6 thé, néu chung chira
gdc chira hydrocacbon, tiy y dugc thé thém & d6 ("mirc thé thi hai"), vi du bang mot
trong c4c phén tir thé nhu di xac dinh cho mic thé thir nhét. Ciing c6 thé c6 thém cac
mirc thé khéc tuong tng. Thuat ngit "gbc duge thé" vu tién bao gdbm chi mot hoic hai

muc theé.
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Phén tir thé wu tién cho cac muc thé 13, vi du,

amino, hydroxy, halogen, nitro, xyano, isoxyano, mercapto, isothioxyanato,
carboxyl, carboxamit, SFs, aminosulphonyl, alkyl, xycloalkyl, alkenyl, xycloalkenyl,
alkynyl, N-monoalkylamino, N, N-dialkylamino, N-alkanoylamino, alkoxy, alkenyloxy,
alkynyloxy, xycloalkoxy, xycloalkenyloxy, alkoxycarbonyl, alkenyloxycarbonyl,
alkynyloxycarbonyl, aryloxycarbonyl, alkanoyl, alkenylcarbonyl, alkynylcarbonyl,
arylcarbonyl, alkylthio, xycloalkylthio, alkenylthio, xycloalkenylthio, alkynylthio,
alkylsulphenyl va alkylsulphinyl, trong d6 bao gdm c4 hai chit ddng phan ddi anh cua
nhém alkylsulphinyl, alkylsulphonyl, N-monoalkylaminosulphonyl, N N-dialkyl-
aminosulphonyl, alkylphosphinyl, alkylphosphonyl, trong dé trong trudng hop
alkylphosphinyl v alkylphosphonyl bao gdm c4 hai chit déng phan dbi anh, N-alkyl-
aminocarbonyl, N, N-dialkylaminocarbonyl, N-alkanoylaminocarbonyl, N-alkanoyl-N-
alkylaminocarbonyl, aryl, aryloxy, benzyl, benzyloxy, benzylthio, arylthio, arylamino,

benzylamino, di vong va trialkylsilyl.

Phin t&r thé bao gdm nhidu muc thé wu tién 13 alkoxyalkyl, alkylthioalkyl,
alkylthioalkoxy, alkoxyalkoxy, phenetyl, benzyloxy, haloalkyl, haloxycloalkyl, halo-
alkoxy, haloalkylthio, haloalkylsulphinyl, haloalkylsulphonyl, haloalkanoyl, haloalkyl-
carbonyl, haloalkoxycarbonyl, haloalkoxyalkoxy, haloalkoxyalkylthio, haloalkoxy-
alkanoyl, haloalkoxyalkyl.

Trong trudng hop gbc c6 nguyén tir cacbon, wu tién 1a gbc co tir 1 dén 6 nguyén
t&r cacbon, wu tién ¢ tir 1 dén 4 nguyén tir cacbon, cu thé ¢6 1 hodc 2 nguyén tir
cacbon. Uu tién phan tir thé tir nhém bao gdm halogen, vi du flo va clo, (Ci-Cs)-alkyl,
uu tién metyl hodc etyl, (C1-Cs)-haloalkyl, uvu tién triflometyl, (C1-Cs)-alkoxy, vu tién
metoxy hoic etoxy, (Ci-Cs)-haloalkoxy, nitro va xyano. Uu tién cu thé 1a phan tir thé

metyl, metoxy, flo va clo.

Amino dugc thé nhu amino dugc thé mot hodc hai 14n nghia 14 gbe tir nhém bao
gém géc amino duogc thé ma dugc thé N, vi du, béng mot hoac hai géc giéng hodc
khac nhau tir nhom bao gdm nhém alkyl, hydroxy, amino, alkoxy, axyl va aryl; vu tién

N-mono- va N,N-dialkylamino, (vi du, metylamino, etylamino, N,N-dimetylamino,

-20-



21672

N,N-dietylamino, N,N-di-n-propylamino, N,N-diisopropylamino hodc N,N-dibutyl-
amino), N-mono- hodc N,N-dialkoxyalkylamino (vi dy, N-metoxymetylamino, N-
metoxyetylamino, N,N-di(metoxymetyl)amino hodc N,N-di(metoxyetyl)amino), N-
mono- va N,N-diarylamino, nhu anilin dugc thé tuy y, axylamino, N,N-diaxylamino,
N-alkyl-N-arylamino, N-alkyl-N-axylamino va N-di vong no; uu tién & day 1a gbc alkyl
c¢6 tir 1 d&én 4 nguyén tr cacbon; & déy, aryl uu tién 13 phenyl hodc phenyl dugc thé;
véi axyl, dinh nghia dua ra thém dudi day, wu tién (Ci-Cs)-alkanoyl. Cung dua ra cho

hydroxylamino dugc thé hodc hydrazino.

Theo sang ché, thuét ngit "nhém amino vong" bao gdm hé vong di thom hoic hé
vong béo ¢6 mot hoic nhidu nito. Di vong no hodic khdng no, bao gdm madt hodc nhidu
hé vong tity y dugc ngung tu va tiy ¥ con bao gdm cac nguyén tir khéc loai khac vi du
nhu, mdt hodc hai nito, oxy va/hodc nguyén t& luu huynh. Hon nita, thuat nglt nay
cling bao gdm nhém c6 hé vong spiro hodc hé vong c6 cau. S6 nguyén tir ma tao thanh
nhom amino vong khong bi gidi han, trong truong hop hé mdt vong, vi du, cdc nhém
¢6 thé bao gdm tir 3 dén 8 nguyén tir trong vong, va trong trudng hop hé hai vong c6

tir 7 dén 11 nguyén tu.

Vi du vé& nhém amino vong c6 nhém vong don no va khéng no cé nito lam
nguyén tir khac loai ma c6 thé dugc dé cap dén 1a 1-azetidinyl, pyrolidino, 2-pyrolidin-
1-yl, 1-pyrolyl, piperidino, 1,4-dihydropyrazin-1-yl, 1,2,5,6tetrahydropyrazin-1-yl,
1,4-dihydropyridin-1-yl, 1,2,5,6tetrahydropyridin-1-yl, homopiperidinyl; vi du vé
nhém amino vong c6 nhém vong don no va khéng né cé hai hodc nhidu nito lam
nguyén ti khac loai c6 thé dugc dé cap dén 1a 1-imidazolidinyl, 1-imidazolyl, 1-
pyrazolyl, 1-triazolyl, 1-tetrazolyl, 1-piperazinyl, 1-homopiperazinyl, 1,2-dihydro-
piperazin-1-yl, 1,2-dihydropyrimidin-1-yl, perhydropyrimidin-1-yl, 1,4-diazaxyclo-
heptan-1-yl; vi du vé nhém amino vong cé nhém vong don no va khdng no c6 mot
hodc hai nguyén tir oxy va tir mot dén ba nito 1am nguyén tir khac loai, vi du nhu,
oxazolidin-3-yl,  2,3-dihydroisoxazol-2-yl, isoxazol-2-yl, 1,2,3-oxadiazin-2-yl,
morpholino, vi du vé nhém amino vong c¢6 nhém vong don no va khong no ¢6 tir mot
dén ba nito va tir mot dén hai nguyén tir lvu huynh 1am nguyén ti khac loai c6 thé

dugc d& cap dén 1a thiazolidin-3-yl, isothiazolin-2-yl, thiomorpholino, hodc
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dioxothiomorpholino; vi du vé& nhém amino vong c6 nhém vong duge ngung tu no va
khong no ¢6 thé dugc d& cap dén 1a indol-1-yl, 1,2-dihydrobenzimidazol-1-yl,
perhydropyrolo[1,2-a]pyrazin-2-yl; vi du vé& nhém amino vong c6 nhém vong spiro cé
thé dugc dé cap dén 1a 2-azaspiro[4,5]decan-2-yl; vi du vé nhém amino vong ¢6 nhém

di vong ¢6 ciu ¢6 thé duge dé cap dén 1a 2-azabixyclo[2.2.1]heptan-7-yl.

Amino dugc thé cling bao gbém hop chét amoni bac bdn (mudi) c6 bbn phé”m tr

thé hiru co trén nito.

Phenyl ty ¥ dugc thé wu tién 12 phenyl ma khong dugc thé hodc duoc thé mot
hodc nhidu 1an, vu tién duoc thé dén ba lan, bing cac gbc gibng hodc khac nhau tir
nhém bao gdm halogen, (Ci-Ca)-alkyl, (Ci-Cs)-alkoxy, (Ci-Cs)-alkoxy-(Ci-Ca)-
alkoxy, (Ci-Cs)-alkoxy-(Ci-Cas)-alkyl, (C1-Cs)-haloalkyl, (Ci-Cs)-haloalkoxy, (Ci-C4)-
alkylthio, (C1-Cs)-haloalkylthio, xyano, isoxyano va nitro, vi du o-, m- va p-tolyl,
dimetylphenyls, 2-, 3- va 4-clophenyl, 2-, 3- va 4-flophenyl, 2-, 3- va 4-triflometyl- va
-triclometylphenyl, 2,4-, 3,5-, 2,5- va 2,3-diclophenyl, o-, m- va p-metoxyphenyl.

Xycloalkyl tuy y duoc thé wu tién 1a xycloalkyl, ma khong dugc thé hodc dugc
thé mot hoidc nhidu 1an, wu tién duge thé dén ba 1an, bing gbc gidng hodc khic nhau tir
nhom bao gdm halogen, xyano, (Ci-Cs)-alkyl, (Ci-Cs)-alkoxy, (Ci-Cs)-alkoxy-(Ci-
Cas)-alkoxy, (Ci-Cs)-alkoxy-(C1-Ca)-alkyl, (C1-Ca)-haloalkyl va (C1-Cs)-haloalkoxy, cu
thé bang mot hodc hai gbc (C1-Ca)-alkyl.

Di vong tiry ¥ duoc thé vu tién 1a di vong ma khéng duge thé hogc duge thé mot
hodc nhidu 14n, wu tién dugc thé dén ba 1dn, bing gbc gibng hodc khac nhau tir nhém
bao gdm halogen, xyano, (Ci-Cs)-alkyl, (Ci-Ca)-alkoxy, (Ci-Cs)-alkoxy-(C1-Cas)-
alkoxy, (Ci1-Cs)-alkoxy-(C1-Cs)-alkyl, (C1-Cs)-haloalkyl, (Ci-Cs)-haloalkoxy, nitro va
oxo, cu thé dugc thé mot hodc nhiéu lan béng cac géc tr nhém bao gém halogen, (Ci-
C4)-alkyl, (C1-Cs)-alkoxy, (Ci-Cs)-haloalkyl va oxo, uu tién nhét dugc thé bang mot
hodc hai gbc (C1-Ca)-alkyl.

Vi du v& nhém heteroaryl dugc thé alkyl 1a furylmetyl, thienylmetyl,
pyrazolylmetyl, imidazolylmetyl, 1,2,3- va 1,2,4-triazolylmetyl, isoxazolylmetyl,
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thiazolylmetyl, isothiazolylmetyl, 1,2,3-, 1,3,4-, 1,2,4- va 1,2,5-oxadiazolylmetyl,
azepinylmetyl, pyrolylmetyl, pyritylmetyl, pyritazinylmetyl, pyrimidinylmetyl,
pyrazinylmetyl, 1,3,5-, 1,2,4- va 1,2,3-triazinylmetyl, 1,2,4-, 1,3,2-, 1,3,6 va
1,2,60xazinylmetyl, oxepinylmetyl, thiepinylmetyl va 1,2,4-diazepinylmetyl.

Mudi phti hop theo sang ché 1a cac hop chét theo sang ché, vi du mubi véi bazo
hoic mubi cong axit, 1a tit ca cac mudi khong doc thong thuong, wu tién mudi phit hop
trong ndng nghiép va/hodc phi hop véi sinh 1y. Vi du mudi véi bazo hodc mubi cong
axit. Uu tién mudi véi bazo vo co vi du nhu, mudi kim loai kiém (vi du, mubi natri,
kali hodc xezi), mudi kim loai kiém thd (vi du, mubi canxi hosic magie), mudi amoni
hodc mubi véi bazo hitu co, cu thé v6i amin hitu co, vi du nhu, mubi trietylamoni,
dixyclohexylamoni, N, N’-dibenzyletylendiamoni, pyridini, picolini hodc etanolamoni,
mudi voi axit vé co (vi du, clohydric, bromhydric, dihydrosulphat, trihydrosulphat
hoic phosphat), mubi véi axit carboxylic hitu co hodc sulphoaxit vo co (vi du, format,
axetat, trifloaxetat, maleat, tartrat, metansulphonat, benzensulphonat hoac 4-
toluensulphonat). P biét ring t-amin nhu mot s& hop chét theo sang ché c6 kha ning

tao thanh N-oxit, cling 14 mubi theo sang ché.

Hop chét theo séng ché co thé, phu thudc vao dac diém cua cac phén tr thé, &
dang chit ddng phan c6 hoat tinh hinh hoc va/hoic quang hoc hodc hdn hgp clia chét
ddng phan tuong Gng trong cic ché phdm khac nhau. Céc chét ddng phén lap thé nay
13, vi du, cht ddng phan dbi anh, chit ddng phan phi d6i anh, ddng phéan atropo hoic
ddng phan hinh hoc. Theo d6, sang ché dé cap dén chét ddng phan 1ap thé thudn tay va

bét ky hdn hop nio cia cac chit déng phan nay.

Khi phtt hop, hop chét theo sang ché c6 thé c6 mit & céc dang da hinh khac nhau
hoic & dang hdn hop cua cdc dang da hinh khac nhau. Ca hai dang da hinh thuan tay
va hdn hop da hinh déu dugc dé xuét theo sdng ché va c6 thé duge st dung theo séng

I4
A

che.

Hop chét c6 cong thirc chung (I) ¢6 thé dugc tron 1n hodc dugc st dung ciing
vGi cac hop chit c6 hoat tinh trlr sau, diét giun, diét ve hodc khang khuén. Trong céc

hdn hop hodc dang st dung két hop nay, hi¢u qua hiép ddng c6 thé xay ra, nghia 1a
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quan sét thdy hiéu qua ctia hdn hop hodc dang st dung két hop nay 14 cao hon tdng
hidu qua ctia cAc hop chit c6 hoat tinh riéng 1é trong céc Ung dung nay. Vi du v& hop

chét tron 14n hodc két hop vao nay la:

(1) Chét trc ché axetylcholinsteraza (axetylcholinestease -AChE), vi du

carbamat, vi du alanycarb (II-1-1), aldicarb (II-1-2), bendiocarb (II-1-3),
benfuracarb (II-1-4), butocarboxim (II-1-5), butoxycarboxim (II-1-6), carbaryl (II-1-7),
carbofuran (II-1-8), carbosulfan (II-1-9), ethiofencarb (II-1-10), fenobucarb (II-1-11),
formetanate (II-1-12), furathiocarb (II-1-13), isoprocarb (II-1-14), methiocarb (II-1-15),
methomyl (II-1-16), metolcarb (II-1-17), oxamyl (II-1-18), pirimicarb (II-1-19),
propoxur (II-1-20), thiodicarb (II-1-21), thiofanox (II-1-22), triazamat (II-1-23),
trimethacarb (II-1-24), XMC (II-1-25) va xylylcarb (II-1-26); hodc

organophosphat, vi du axephat (II-1-27), azamethiphos (II-1-28), azinphos-etyl (II-
1-29), azinphos-metyl (II-1-30), cadusafos (II-1-31), cloetoxyfos (II-1-32),
clofenvinphos (II-1-33), clomephos (II-1-34), clopyrifos (II-1-35), clopyrifos-metyl (II-
1-36), coumaphos (II-1-37), xyanophos (II-1-38), demeton-S-metyl (II-1-39), diazinon
(I1-1-40), diclovos/DDVP (1I-1-41), dicrotophos (II-1-42), dimetoat (II-1-43),
dimetylvinphos (II-1-44), disulfoton (II-1-45), EPN (II-1-46), ethion (II-1-47),
ethoprophos (II-1-48), famphur (II-1-49), fenamiphos (II-1-50), fenitrothion (II-1-51),
fenthion (II-1-52), fosthiazate (II-1-53), heptenophos (II-1-54), imixyafos (II-1-55),
isofenphos (II-1-56), isopropyl O-(metoxyaminothiophosphoryl) salixylat (II-1-57),
isoxathion (II-1-58), malathion (II-1-59), mecarbam (II-1-60), methamidophos (II-1-61),
methidathion (II-1-62), mevinphos (II-1-63), monocrotophos (II-1-64), naled (II-1-65),
ometoat (II-1-66), oxydemeton-metyl (II-1-67), parathion (II-1-68), parathion-metyl (II-
1-69), phenthoat (II-1-70), phorat (II-1-71), phosalon (II-1-72), phosmet (II-1-73),
phosphamidon (II-1-74), phoxim (II-1-75), pirimiphos-metyl (II-1-76), profenofos (II-1-
77), propetamphos (II-1-78), prothiofos (II-1-79), pyraclofos (II-1-80), pyritaphenthion
(II-1-81), quinalphos (II-1-82), sulfotep (II-1-83), tebupirimfos (II-1-84), temephos (II-
1-85), terbufos (I11-1-86), tetraclovinphos (II-1-87), thiometon (II-1-88), triazophos (II-1-
89), triclorfon (II-1-90) va vamidothion (II-1-91).
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(2) Chét d6i khang kénh cdng vén chuyén clorua-GABA vi du nhu,
xyclodien clo hitu co, vi du clodan (II-2-1) va endosulfan (II-2-2); hodc

phenylpyrazol (fiprol), vi du ethiprol (II-2-3) va fipronil (II-2-4).

(3) Chét didu bién kénh natri/chit chin kénh natri phu thudc dién 4p vi du nhu,

pyrethroit, vi du acrinathrin (II-3-1), allethrin (II-3-2), d-cis-trans allethrin (II-3-3),
d-trans allethrin (II-3-4), bifenthrin (II-3-5), bioallethrin (II-3-6), chit ddng phéin
bioallethrin S-xyclopentenyl (II-3-7), bioresmethrin (II-3-8), xycloprothrin (II-3-9),
xyfluthrin (II-3-10), beta-xyfluthrin (II-3-11), xyhalothrin (II-3-12), lambda-xyhalothrin
(II-3-13), gama-xyhalothrin (II-3-14), xypermethrin (II-3-15), alpha-xypermethrin (II-3-
16), beta-xypermethrin (II-3-17), theta-xypermethrin (II-3-18), zeta-xypermethrin (II-3-
19), xyphenothrin [chit ddng phan (1R)-trans] (II-3-20), deltamethrin (II-3-21), chét
ddng phan empenthrin [(EZ)-(1R)] (II-3-22), esfenvalerat (II-3-23), etofenprox (II-3-
24), fenpropathrin (II-3-25), fenvalerat (II-3-26), fluxythrinat (II-3-27), flumethrin (II-3-
28), tau-fluvalinat (II-3-29), halfenprox (II-3-30), imiprothrin (II-3-31), kadethrin (II-3-
32), permethrin (II-3-33), phenothrin [chit ddng phan (1R)-trans] (II-3-34), prallethrin
(II-3-35), pyrethrin (pyrethrum) (II-3-36), resmethrin (II-3-37), silafluofen (II-3-38),
tefluthrin (II-3-39), tetramethrin (II-3-40), tetramethrin [chit ddng phan (1R))] (II-3-41),
tralomethrin (II-3-42) va transfluthrin (I1-3-43); hoac

DDT (II-3-44); hoac metoxyclo (I1-3-45).

(4) Chét chu véan thu thé nicotinegic axetylcholin (Nicotinergic axetylcholine
receptor-nAChR) vi du nhu,

neonicotinoit, vi du axetamiprit (II-4-1), clothianidin (II-4-2), dinotefuran (II-4-3),
imidacloprit (II-4-4), nitenpyram (II-4-5), thiacloprit (II-4-6) va thiamethoxam (II-4-7);
hodc

nicotin (I1-4-8).

(5) Chét hoat hoa di 1ap thé thu thé nicotinegic axetylcholin (Nicotinergic
axetylcholine receptor-nAChR) vi du nhu,

spinosyn, vi du spinetoram (II-5-1) va spinosad (I1I-5-2).
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(6) Chét hoat héa kénh clorua vi du nhu,
avermectin/milbemyxin, vi du abamectin (II-61), emamectin benzoat (II-62),

lepimectin (1I-63) va milbemectin (I1-64).

(7) Chét gia hormon vi thanh nién vi du nhu,

chét twong ty hormon vi thanh nién, vi du hydropren (II-7-1), kinopren (II-7-2) va
metopren (II-7-3); hodc

fenoxycarb (II-7-4); hodc pyriproxyfen (II-7-5).

(8) Hop chét c¢6 hoat tinh v&i co ché hoat dong chwa biét hozic khong cu thé vi du
nhu

alkyl halua, vi du metyl bromua (II-8-1) va alkyl halua khac; hodc

clopicrin (I1-8-2); hodc sulphuryl florua (II-8-3); hodc borax (II-8-4); hodc tartar
emetic (II-8-5).

(9) Chét gy ngan chon loc, vi du pymetrozin (II-9-1); hodc flonicamit (II-9-2).

(10) Chét wrc ché sy phat trién cua ve, vi du clofentezin (II-10-1), hexythiazox (II-
10-2) va diflovidazin (II-10-3); hodc
etoxazol (II-10-4).

(11) Vi khuén pha hily mang rudt sau bo, vi du Bacillus thuringiensi phan loai
israclensis (II-11-1), Bacillus sphaericus (II-11-2), Bacillus thuringiensis phan loai
aizawai (II-11-3), Bacillus thuringiensis phan loai kurstaki (II-11-4), Bacillus
thuringiensis phan loai tenebrionis (II-11-5) va protein thuc vat BT: CrylAb, CrylAc,
CrylFa, Cry2Ab, mCry3A, Cry3Ab, Cry3Bb, Cry34/35Ab1 (1I-11-6).

(12) Chat wc ché sy oxy-phosphoryl hoéa, chit phd hiay ATP vi du nhu,
diafenthiuron (II-12-1); hodc

hop chét organotin, vi du azoxyclotin (II-12-2), xyhexatin (II-12-3) va fenbutatin
oxit (ITI-12-4); hodc

propargit (II-12-5); hodc tetradifon (II-12-6).
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(13) Chét khtr lién két oxy-phosphoryl héa hoat dong bang cach phé v& gradien
cua proton gio vi du nhu, clofenapyr (II-13-1), DNOC (II-13-2) va sulfluramit (I1I-13-3).

(14) Chét dbi khang thu thé nicotinergic axetylcholin vi du nhu, bensultap (II-14-
1), cartap hydroclorua (II-14-2), thioxyclam (II-14-3) va thiosultap-natri (II-14-4).

(15) Chét wc ché sinh tdng hop chitin, loai 0, vi du nhu, bistrifluron (II-15-1),
clofluazuron (II-15-2), diflubenzuron (II-15-3), fluxycloxuron (II-15-4), flufenoxuron
(I1-15-5), hexaflumuron (1I-15-6), lufenuron (II-15-7), novaluron (II-15-8),
noviflumuron (II-15-9), teflubenzuron (II-15-10) va triflumuron (II-15-11).

(16) Chét rc ché sinh tong hop chitin, loai 1, nhu, vi dy, buprofezin (II-161).
(17) Chét 1am gian doan su thay 16ng & con tring hai canh vi dy nhu, xyromazin

(1I-17-1).

(18) Chét chu vén thu thé ecdyson vi du nhu, chromafenozit (II-18-1), halofenozit
(1I-18-2), metoxyfenozit (II-18-3) va tebufenozit (1I-18-4).

(19) Chét chu van octopaminrgic vi du nhu, amitraz (I11-19-1).

(20) Chét tc ché sy van chuyén phtrc hop -III electron vi du nhu, hydrametylnon
(I1-20-1); hodc axequinocyl (II-20-2); hodc fluacrypyrim (I1-20-3).

(21) Chét e ché sy van chuyén phirc hop -I electron, vi du

METI acaricit, vi du fenazaquin (II-21-1), fenpyroximat (II-21-2), pyrimidifen (II-
21-3), pyritaben (11-21-4), tebufenpyrad (II-21-5) va tolfenpyrad (II-21-6); hodc

rotenon (Derris) (II-21-7).

(22) Chét chin kénh natri phu thudc dién thé, vi du indoxacarb (II-22-1); hodc
metaflumizon (I1-22-2).

(23) Chét trc ché axetyl-CoA carboxylaza vi du nhu,

tetronic va dan xuét cua axit tetramic, vi du spirodiclofen (II-23-1), spiromesifen

(I1-23-2) va spirotetramat (II-23-3).

(24) Chét trc ché van chuyén phirc hop -IV electron vi du nhu,
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phosphin, vi dy alumin phosphua(II-24-1), canxi phosphua (1I-24-2), phosphin (II-
24-3) va kém phosphua (I1-24-4); hodc
xyanua (I[-24-5).

(25) Chét trc ché van chuyén phirc hop-II electron vi du nhw, xyenopyrafen (II-25-
1).

(28) Chét cam tng thu thé ryanodin vi du nhu,

diamit, vi du cloantraniliprol (II-28-1) va flubendiamit (IT-28-2).

Céc hop chét c6 hoat tinh khéc véi co ché hoat dong chua‘ duoc biét dén vi du nhu,
amidoflumet (I[-29-1), azadirachtin (II-29-2), benclothiaz (II-29-3), benzoximat (II-29-
4), bifenazat (II-29-5), bromopropylat (II-29-6), chinomethionat (I1-29-7), cryolite (II-
29-8), xyantraniliprol (Cyazypyr) (II-29-9), xyflumetofen (I1I-29-10), dicofol (II-29-11),
diflovidazin (II-29-12), fluensulfon (II-29-13), flufenerim (I1-29-14), flufiprol (1I-29-
15), fluopyram (I1-29-16), fufenozit (II-29-17), imidaclothiz (II-29-18), iprodion (I1-29-
19), pyritalyl (II-29-20), pyrifluquinazon (II-29-21) va iodometan (II-29-22); céc ché
pham khac ch@ra Bacillus firmus (I-1582, BioNeem, Votivo) (II-29-23) va c4 cac hop
chit c6 hoat tinh da biét sau day:

3-bromo-N-{2-bromo-4-clo-6[(1-xyclopropyletyl)carbamoyl]phenyl}-1-(3-
clopyridin-2-yl)-1H-pyrazol-5-carboxamit (I1-29-24) (da biét dén tir WO2005/077934),
4-{[(6bromopyrit-3-yl)metyl](2-floetyl)amino } furan-2(5H)-on (I1-29-25) (da biét dén tir
WO02007/115644), 4-{[(6flopyrit-3-yl)metyl](2,2-difloetyl)Jamino } furan-2(5H)-on (II-
29-26) (da biét dén tir WO2007/115644), 4-{[(2-clo-1,3-thiazol-5-yl)metyl](2-
floetyl)amino} furan-2(5H)-on (I1-29-27) (d4 biét dén tir W02007/115644), 4-
{[(6clopyrit-3-yD)metyl](2-floetyl)amino} furan-2(5H)-on (I1-29-28) (d4 biét dén tir
W02007/115644), 4-{[(6¢lopyrit-3-yl)metyl](2,2-difloetyl)amino} furan-2(5H)-on (II-
29-29) (da biét dén tir W0O2007/115644), 4-{[(6clo-5-flopyrit-3-
yl)metyl](metyl)amino} furan-2(5H)-on (II-29-30) (da biét dén tir WO2007/115643), 4-
{[(5,6diclopyrit-3-yl)metyl](2-floetyl)Jamino} furan-2(5H)-on (II-29-31) (da biét dén tir
WO02007/115646), 4-{[(6clo-5-flopyrit-3-yl)metyl](xyclopropyl)amino} furan-2(5H)-on
(11-29-32) (d3 biét dén tir WO2007/115643), 4-{[(6¢clopyrit-3-
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yl)metyl](xyclopropyl)amino} furan-2(5H)-on (II-29-33) (da biét d&én tir EP-A-0 539
588), 4-{[(6clopyrit-3-yl)metyl](metyl)amino} furan-2(5H)-on (II-29-34) (da biét dén tir
EP-A-0 539 588), {[1-(6clopyridin-3-yl)etyl](metyl)oxido-A*-sulphanyliden} xyanamit
(I1-29-35) (da biét dén tir W0O2007/149134) va céc chét ddng phan phi déi anh cta
ching {[(1R)-1-(6¢clopyridin-3-yl)etyl](metyl)oxido-A*-sulphanyliden} xyanamit (A) (II-
29-36) va {[(1S)-1-(6clopyridin-3-yl)etyl](metyl)oxido-A*-sulphanyliden} xyanamit (B)
(I1-29-37) (ciing da biét dén tir W02007/149134) va sulfoxaflor (I1-29-38) (ciing da biét
dén tir WO2007/149134) va chit ddng phén phi d6i anh cta chung [(R)-
metyl(oxido){(1R)-1-[6(triflometyl)pyridin-3-yl]etyl }-A*-sulphanyliden]xyanamit (A1)
(I1-29-39) va [(S)-metyl(oxido){(1S)-1-[6(triflomety])pyridin-3-yl]etyl } -A*-
sulphanyliden]xyanamit (A2) (II-29-40), dugc chi rd 1a nhém chét ddng phan phi déi
anh A (da biét dén tir WO 2010/074747, WO 2010/074751), [(R)-metyl(oxido){(1S)-1-
[6(triflometyl)pyridin-3-yl]etyl}-A*-sulphanyliden]xyanamit (B1) (II-29-41) va [(S)-
metyl(oxido){(1R)-1-[6(triflometyl)pyridin-3-yl]etyl }-A*-sulphanyliden]xyanamit (B2)
(11-29-42), dwgc chi 1 1a nhém chit ddng phén phi d6i anh B (ciing da biét dén tir WO
2010/074747, WO 2010/074751) va 11-(4-clo-2,6dimetylphenyl)-12-hydroxy-1,4-
dioxa-9-azadispiro[4.2.4.2]tetradec-11-en-10-on (I1-29-43) (d4 biét dén tir
W02006/089633), 3-(4'-flo-2,4-dimetylbiphenyl-3-yl)-4-hydroxy-8-oxa-1-
azaspiro[4.5]dec-3-en-2-on (II-29-44) (d4 biét dén tir WO2008/067911), 1-{2-flo-4-
metyl-5-[(2,2,2-trifloetyl)sulphinyl|phenyl}-3-(triflometyl)-1H-1,2,4-triazol-5-amin (II-
29-45) (da biét dén tir WO2006/043635), [(3S,4aR,12R,12aS,12bS)-3-
[(xyclopropylcarbonyl)oxy]-6,12-dihydroxy-4,12b-dimetyl-11-0x0-9-(pyridin-3-yl)-
1,3,4,4a,5,6,6a,12,12a,12b-decahydro-2H,1 1H-benzo| f]pyrano[4,3-b]chromen-4-
yl]metyl xyclopropancarboxylat (II-29-46) (d biét dén tir WO2008/066153), 2-xyano-
3-(diflometoxy)-N,N-dimetylbenzensulphonamit (I1-29-47) (d3 biét dén tir
W02006/056433), 2-xyano-3-(diflometoxy)-N-metylbenzensulphonamit (I1[-29-48) (da
biét dén tir WO2006/100288), 2-xyano-3-(diflometoxy)-N-etylbenzensulphonamit (II-
29-49) (da biét dén tir W02005/035486), 4-(diflometoxy)-N-etyl-N-metyl-1,2-
benzothiazol-3-amin 1,1-dioxit (II-29-50) (da biét dén tir WO2007/057407), N-[1-(2,3-
dimetylphenyl)-2-(3,5-dimetylphenyl)etyl]-4,5-dihydro-1,3-thiazol-2-amin (II-29-51)
(d3 biét dén tir WO2008/104503), {1'-[(2E)-3-(4-clophenyl)prop-2-en-1-yl]-5-
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flospiro[indol-3,4'-piperidin]-1(2H)-y1} (2-clopyridin-4-yl)metanon (I1-29-52) (da biét
dén tir WO2003/106457), 3-(2,5-dimetylphenyl)-4-hydroxy-8-metoxy-1,8-
diazaspiro[4.5]dec-3-en-2-on (I1-29-53) (da biét dén tir WO2009/049851), 3-(2,5-
dimetylphenyl)-8-metoxy-2-oxo-1,8-diazaspiro[4.5]dec-3-en-4-yl etyl carbonat (II-29-
54) (da biét dén tir W02009/049851), 4-(but-2-yn-1-yloxy)-6(3,5-dimetylpiperidin-1-
y1)-5-flopyrimidin (II-29-55) (da biét dén tir W02004/099160), (2,2,3,3,4,4,5,5-
octaflopentyl)(3,3,3-triflopropyl)malononitril (II-29-56) (da biét dén tir
W02005/063094), (2,2,3,3,4,4,5,5-octaflopentyl)(3,3,4,4,4-pentaflobutyl)malononitril
(I1-29-57) (d3 biét dén tir WO2005/063094), 8-[2-(xyclopropylmetoxy)-4-
(triflometyl)phenoxy]-3-[6(triflometyl)pyritazin-3-yl]-3-azabixyclo[3.2.1]octan (II-29-
58) (da biét dén tir W02007/040280), 2-etyl-7-metoxy-3-metyl-6[(2,2,3,3-tetraflo-2,3-
dihydro-1,4-benzodioxin-6yl)oxy]quinolin-4-yl metylcarbonat (II-29-59) (da biét dén tir
JP2008/110953), 2-etyl-7-metoxy-3-metyl-6[(2,2,3,3-tetraflo-2,3-dihydro-1,4-
benzodioxin-6yl)oxy]quinolin-4-yl axetat (II-29-60) (d4 biét dén tir JP2008/110953),
PF1364 (S6 dang ky CAS 120477660-2) (I1-29-61) (da biét dén tir JP2010/018586), 5-
[5-(3,5-diclophenyl)-5-(triflometyl)-4,5-dihydro-1,2-oxazol-3-yl]-2-(1H-1,2,4-triazol-1-
yl)benzonitril (II-29-62) (da biét dén tir WO2007/075459), 5-[5-(2-clopyridin-4-yl)-5-
(triflometyl)-4,5-dihydro-1,2-oxazol-3-yl]-2-(1H-1,2,4-triazol-1-yl)benzonitril (II-29-
63) (da biét dén tir W0O2007/075459), 4-[5-(3,5-diclophenyl)-5-(triflometyl)-4,5-
dihydro-1,2-oxazol-3-yl]-2-metyl-N-{2-ox0-2-[(2,2,2-trifloety])amino]etyl } benzamit
(I1-29-64) (d4 biét dén tir WO2005/085216), 4-{[(6¢clopyridin-3-
yDmetyl](xyclopropyl)amino}-1,3-oxazol-2(5H)-on (1I-29-65), 4-{[(6¢lopyridin-3-
yl)metyl](2,2-difloetyl)amino}-1,3-oxazol-2(5H)-on (II-29-66), 4-{[(6¢clopyridin-3-
yl)metyl](etyl)amino}-1,3-oxazol-2(5H)-on (1I-29-67), 4-{[(6¢lopyridin-3-
yDmetyl](metyl)amino}-1,3-oxazol-2(5H)-on (II-29-68) (tat ca déu da biét dén tir
W02010/005692), NNI-0711 (I1-29-69) (da biét dén tir W02002/096882), 1-axetyl-N-
[4-(1,1,1,3,3,3-hexaflo-2-metoxypropan-2-yl)-3-isobutylphenyl]-N-isobutyryl-3,5-
dimetyl-1H-pyrazol-4-carboxamit (II-29-70) (da biét dén tir W0O2002/096882), metyl 2-
[2-({[3-bromo-1-(3-clopyridin-2-yl)-1H-pyrazol-5-yl]carbonyl } amino)-5-clo-3-
metylbenzoyl]-2-metylhydrazinecarboxylat (II-29-71) (da biét dén tir W02005/085216),
metyl 2-[2-({[3-bromo-1-(3-clopyridin-2-yl)-1H-pyrazol-5-yl]carbonyl }amino)-5-

-30-



21672

xyano-3-metylbenzoyl]-2-etylhydrazinecarboxylat (II-29-72) (da biét dén tir
W02005/085216), metyl 2-[2-({[3-bromo-1-(3-clopyridin-2-yl)-1H-pyrazol-5-
yl]carbonyl}amino)-5-xyano-3-metylbenzoyl]-2-metylhydrazinecarboxylat (I1-29-73)
(da biét dén tr WO2005/085216), metyl 2-[3,5-dibromo-2-({[3-bromo-1-(3-clopyridin-
2-yl)-1H-pyrazol-5-yl]carbonyl}amino)benzoyl]-1,2-dietylhydrazinecarboxylat (II-29-
74) (da biét dén tir W02005/085216), metyl 2-[3,5-dibromo-2-({[3-bromo-1-(3-
clopyridin-2-yl)-1H-pyrazol-5-yl]carbonyl } amino)benzoyl]-2-etylhydrazinecarboxylat
(I1-29-75) (da biét dén tir WO2005/085216), (5RS,7RS;5RS,7SR)-1-(6¢lo-3-
pyritylmetyl)-1,2,3,5,6,7-hexahydro-7-metyl-8-nitro-5-propoxyimidazo[ 1,2-a]pyridin
(I1-29-76) (d4 biét dén tir WO2007/101369), 2-{6[2-(5-flopyridin-3-yl)-1,3-thiazol-5-
yl]pyridin-2-y1}pyrimidin (II-29-77) (d4 biét dén tir WO2010/006713), 2-{6[2-(pyridin-
3-yl)-1,3-thiazol-5-yl]pyridin-2-yl} pyrimidin (I-29-78) (d biét dén tir
WO02010/006713), 1-(3-clopyridin-2-y1)-N-[4-xyano-2-metyl-
6(metylcarbamoyl)phenyl]-3-{[5-(triflometyl)- 1H-tetrazol-1-yl]metyl }-1H-pyrazol-5-
carboxamit (I1-29-79) (d biét dén tir W0O2010/069502), 1-(3-clopyridin-2-y1)-N-[4-
xyano-2-metyl-6(metylcarbamoyl)phenyl]-3-{[5-(triflometyl)-2H-tetrazol-2-yl|metyl } -
1H-pyrazol-5-carboxamit (I1-29-80) (da biét dén tir W02010/069502), N-[2-(tert-
butylcarbamoyl)-4-xyano-6metylphenyl]-1-(3-clopyridin-2-yl)-3-{[5-(triflometyl)-1H-
tetrazol-1-yl]metyl }-1H-pyrazol-5-carboxamit (II-29-81) (da biét dén tir
W02010/069502), N-[2-(tert-butylcarbamoyl)-4-xyano-6metylphenyl]-1-(3-clopyridin-
2-y1)-3-{[5-(triflometyl)-2H-tetrazol-2-ylJmetyl}-1H-pyrazol-5-carboxamit (II-29-82)
(da biét dén tir WO2010/069502) va (1E)-N-[(6clopyridin-3-yl)metyl]-N'-xyano-N-(2,2-
difloetyl)etanimidamit (11-29-83) (da biét dén tir W0O2008/009360).

Hop chét c6 hoat tinh chéng vi tring:

(1) Chét &rc ché su tdng hop sinh hoc ergosterol, vi du aldimorph, azaconazol,
bitertanol, bromuconazol, Xxyproconazol, diclobutrazol, difenoconazol, diniconazol,
diniconazol-M, dodemorph, dodemorph axetat, epoxiconazol, etaconazol, fenarimol,
fenbuconazol, fenhexamid, fenpropidin, fenpropimorph, fluquinconazol, flurprimidol,
flusilazol, flutriafol, furconazol, furconazol-cis, hexaconazol, imazalil, imazalil

sulphat, imibenconazol, ipconazol, mv.v...onazol, myclobutanil, naftifin, nuarimol,
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oxpoconazol, paclobutrazol, pefurazoat, penconazol, piperalin, procloaz, propiconazol,
prothioconazol, pyributicarb, pyrifenox, quinconazol, simeconazol, spiroxamin,
tebuconazol, terbinafin, tetraconazol, triadimefon, triadimenol, tridemorph, triflumizol,
triforin, triticonazol, uniconazol, uniconazol-p, viniconazol, voriconazol, 1-(4-
clophenyl)-2-(1H-1,2,4-triazol-1-yl)xycloheptanol, metyl 1-(2,2-dimetyl-2,3-dihydro-
1H-inden-1-yl)-1H-imidazol-5-carboxylat, N'-{5-(diflometyl)-2-metyl-4-[3-
(trimetylsilyl)propoxy]phenyl}-N-etyl-N-metylimidoformamit, N-etyl-N-metyl-N'-{2-
metyl-5-(triflometyl)-4-[3-(trimetylsilyl)propoxy]phenyl } imidoformamit va O-[1-(4-
metoxyphenoxy)-3,3-dimetylbutan-2-yl] 1H-imidazol-1-carbothioat.

(2) Chét e ché ho hip (chét e ché chudi hd hép), vi du bixafen, boscalid,
carboxin, diflumetorim, fenfuram, fluopyram, flutolanil, fluxapyroxad, furametpyr,
furmexyclox, hdn hop isopyrazam ctia raxemat syn-epimeric 1RS,4SR,9RS va ciia
raxemat khang epimeric 1RS,4SR,9SR, isopyrazam (raxemat khang epimeric),
isopyrazam (chit ddng phan d6i anh khang epimeric 1R,4S,9S), isopyrazam (chét
ddng phan dbi anh khang epimeric 1S,4R,9R), isopyrazam (raxemat syn-epimeric
1RS,4SR,9RS), isopyrazam (chét ddng phan d6i anh syn-epimeric 1R,4S,9R),
isopyrazam (chét ddng phan d6i anh syn-epimeric 1S,4R,9S), mepronil, oxycarboxin,
penflufen, penthiopyrad, sedaxan, thifluzamit, 1-metyl-N-[2-(1,1,2,2-
tetrafloetoxy)phenyl]-3-(triflometyl)-1H-pyrazol-4-carboxamit, 3-(diflometyl)-1-
metyl-N-[2-(1,1,2,2-tetrafloetoxy)phenyl]-1H-pyrazol-4-carboxamit, 3-(diflometyl)-N-
[4-flo-2-(1,1,2,3,3,3-hexaflopropoxy)phenyl]-1-metyl-1H-pyrazol-4-carboxamit va N-
[1-(2,4-diclophenyl)-1-metoxypropan-2-yl]-3-(diflometyl)-1-metyl-1H-pyrazol-4-

carboxamit,

(3) Chét trc ché ho hip (chét e ché chudi hd hip) tic dong 1én phirc hop III cta
chudi hé hép, vi dy ametoctradin, amisulbrom, azoxytrobin, xyazofamid,
dimoxytrobin, enestroburin, famoxadon, fenamidon, fluoxastrobin, kresoxim-metyl,
metominostrobin, orysastrobin, picoxytrobin, pyraclostrobin, pyrametostrobin,
pyraoxytrobin, pyribencarb, trifloxytrobin, (2E)-2-(2-{[6(3-clo-2-metylphenoxy)-5-
flopyrimidin-4-yl]oxy } phenyl)-2-(metoxyimino)-N-metyletanamit, (2E)-2-
(metoxyimino)-N-metyl-2-(2-{[({(1E)-1-[3-
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(triflometyl)phenyl]etyliden }amino)oxy]metyl} phenyl)etanamit, (2E)-2-
(metoxyimino)-N-metyl-2-{2-[(E)-({1-[3-

(triflometyl)phenyl]etoxy }imino)metyl]phenyl}etanamit, (2E)-2-{2-[({[(1E)-1-(3-
{[(E)-1-flo-2-phenyletenyl]oxy } phenyl)etyliden]amino } oxy)metyl]phenyl }-2-
(metoxyimino)-N-metyletanamit, (2E)-2-{2-[({[(2E,3E)-4-(2,6diclophenyl)but-3-en-2-
yliden]amino } oxy)metyl]phenyl}-2-(metoxyimino)-N-metyletanamit, 2-clo-N-(1,1,3-
trimetyl-2,3-dihydro-1H-inden-4-yl)pyridin-3-carboxamit, 5-metoxy-2-metyl-4-(2-
{[({(1E)-1-[3-(triflometyl)phenyl]etyliden}amino)oxy]metyl } phenyl)-2,4-dihydro-3H-
1,2,4-triazol-3-on, metyl (2E)-2-{2-[({xyclopropyl[(4-
metoxyphenyl)imino]metyl}sulphanyl)metyl]phenyl}-3-metoxyprop-2-enoat, N-(3-
etyl-3,5,5-trimetylxyclohexyl)-3-(formylamino)-2-hydroxybenzamit, 2-{2-[(2,5-
dimetylphenoxy)metyl]phenyl}-2-metoxy-N-metylaxetamit va (2R)-2-{2-[(2,5-
dimetylphenoxy)metyl|phenyl }-2-metoxy-N-metylaxetamit.

(4) Chét rc ché nguyén phan va su phan chia té bao, vi du benomyl,
carbendazim, clofenazol, diethofencarb, ethaboxam, fluopicolit, fuberidazol,
penxycuron, thiabendazol, thiophanate-metyl, thiophanat, zoxamit, 5-clo-7-(4-
metylpiperidin-1-y1)-6(2,4,6triflophenyl)[ 1,2,4]triazolo[ 1,5-a]pyrimidin va 3-clo-5-
(6¢clopyridin-3-yl)-6metyl-4-(2,4,6triflophenyl)pyritazin.

(5) Hop chét c6 hoat tinh & nhiéu vi trf, vi du hon hgp Bordeaux, captafol,
captan, clothalonil, ché phdm d6ng nhu déng hydroxit, ddng naphtenat, ddng oxit,
ddng oxycloit, ddng sulphat, diclofluanid, dithianon, dodin, bazo giai phong dodin,
ferbam, flofolpet, folpet, guazatin, guazatin axetat, iminoctadin, iminoctadin albesilat,
iminoctadin triaxetat, mancopper, mancozeb, maneb, metiram, kém metiram, oxin-
ddng, propamidin, propineb, luu huynh va ché phim Ivu huynh, vi du canxi

polysulphua, thiram, tolylfluanit, zineb va ziram.

(6) Chét cam tng tinh khang, vi du acibenzolar-S-metyl, isotianil, probenazol va

tiadinil.
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(7 Chét trc ché sinh téng hop axit amin va protein, vi du vaoprim, blasticidin-S,
xyprodinil, kasugamyxin, kasugamyxin hydroclorua hydrat, mepanipyrim va

pyrimetanil,

(8) Chét wc ché san sinh ATP, vi du fentin axetat, fentin clorua, fentin hydroxit

va silthiofam.

(9) Chét uc ché tong hop thanh té bao, vi du benthiavalicarb, dimethomorph,
flumorph, iprovalicarb, mandipropamid, polyoxin, polyoxorim, validamyxin A va

valifenalat.

(10) Chéat wc ché téng hop lipit va mang, vi du biphenyl, cloneb, dicloran,
edifenphos, etridiazol, iodocarb, iprobenfos, isoprothiolan, propamocarb, propamocarb

hydroclorua, prothiocarb, pyrazophos, quintozen, tecnazen va tolclofos-metyl.

(11) Chét wc ché sinh téng hop melanin, vi du carpropamid, diclocymet,

fenoxanil, phthalide, pyroquilon va tricyclazol.

(12) Chét trc ché sinh tong hop axit nucleic, vi du benalaxyl, benalaxyl-M
(kiralaxyl), bupirimat, clozylacon, dimethirimol, ethirimol, furalaxyl, hymexazol,

metalaxyl, metalaxyl-M (mefenoxam), ofurace, oxadixyl, axit oxolinic,

(13) Chét wc ché truyén tin hiéu, vi du clozolinat, fenpiclonil, fludioxonil,

iprodion, procymidon, quinoxyfen va vinclozolin.

(14) Chét khtr lién két, vi du binapacryl, dinocap, ferimzon, fluazinam va

meptyldinocap.

(15) Cac hop chét khac, vi du benthiazol, bethoxazin, capsimyxin, carvon,
chinomethionat, chlazafenon, cufraneb, xyflufenamid, xymoxanil, xyprosulfamit,
dazomet, debacarb, diclophen, diclomezine, difenzoquat, difenzoquat metylsulphat,
diphenylamin, ecomat, fenpyrazamin, flumetover, flomua, flusulfamit, flutianil,
fosetyl-nhom, fosetyl-canxi, fosetyl-natri, hexaclobenzen, irumamyxin,
methasulfocarb, metyl isothioxyanat, metrafenon, mildiomyxin, natamyxin, niken

dimetyldithiocarbamat, nitrothal-isopropyl, octhilinon, oxamocarb, oxyfenthiin,
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pentaclophenol va mubi clia chiing, phenothrin, axit phosphoric va muéi cta chung,
propamocarb-fosetylat, propanosine-natri, proquinazid, pyrolnitrin, tebufloquin,
tecloftalam,  tolnifanid, triazoxit, trichlamit, zarilamit, 1-(4-{4-[(5R)-5-
(2,6diflophenyl)-4,5-dihydro-1,2-oxazol-3-yl]-1,3-thiazol-2-yl} piperidin-1-y1)-2-[ 5-
metyl-3-(triflometyl)-1H-pyrazol-1-yl]etanon,  1-(4-{4-[(5S)-5-(2,6diflophenyl)-4,5-
dihydro-1,2-oxazol-3-yl]-1,3-thiazol-2-yl} piperidin-1-yl)-2-[5-metyl-3-(triflometyl)-
1H-pyrazol-1-yl]etanon, 1-(4-{4-[5-(2,6diflophenyl)-4,5-dihydro-1,2-oxazol-3-yl]-1,3-
thiazol-2-yl} piperidin-1-yl)-2-[5-metyl-3-(triflometyl)-1H-pyrazol-1-yl]etanon, 1-(4-
metoxyphenoxy)-3,3-dimetylbutan-2-yl 1H-imidazol-1-carboxylat, 2,3,5,6tetraclo-4-
(metylsulphonyl)pyridin,  2,3-dibutyl-6clothieno[2,3-d]pyrimidin-4(3H)-on,  2-[5-
metyl-3-(triflometyl)-1H-pyrazol-1-yl]-1-(4-{4-[(5R)-5-phenyl-4,5-dihydro-1,2-
oxazol-3-yl]-1,3-thiazol-2-yl}piperidin-1-yl)etanon, 2-[5-metyl-3-(triflometyl)-1H-
pyrazol-1-yl]-1-(4-{4-[(5S)-5-phenyl-4,5-dihydro-1,2-oxazol-3-yl]-1,3-thiazol-2-
yl}piperidin-1-yl)etanon, 2-[5-metyl-3-(triflometyl)-1H-pyrazol-1-yl]-1-{4-[4-(5-
phenyl-4,5-dihydro-1,2-oxazol-3-yl)-1,3-thiazol-2-yl]piperidin-1-yl }etanon, 2-butoxy-
6iodo-3-propyl-4H-chromen-4-on, 2-clo-5-[2-clo-1-(2,6diflo-4-metoxyphenyl)-4-
metyl-1H-imidazol-5-yl]pyridin, 2-phenylphenol v& mubi cta ching, 3.4,5-
triclopyridin-2,6dicarbonitril, 3-[5-(4-clophenyl)-2,3-dimetyl-1,2-oxazolidin-3-
yllpyridin, 3-clo-5-(4-clophenyl)-4-(2,6diflophenyl)-6metylpyritazin, 4-(4-clophenyl)-
5-(2,6diflophenyl)-3,6dimetylpyritazin, 5-amino-1,3,4-thiadiazol-2-thiol, 5-clo-N'-
phenyl-N'-(prop-2-yn-1-yl)thiophen-2-sulphonohydrazit, 5-metyl-
6octyl[1,2,4]triazolo[1,5-a]pyrimidin-7-amin, etyl (272)-3-amino-2-xyano-3-
phenylprop-2-enoat, N-(4-clobenzyl)-3-[3-metoxy-4-(prop-2-yn-1-
yloxy)phenyl]propanamit, N-[(4-clophenyl)(xyano)metyl]-3-[3-metoxy-4-(prop-2-yn-
1-yloxy)phenyl]propanamit, N-[(5-bromo-3-clopyridin-2-yl)metyl]-2,4-diclopyridin-3-
carboxamit, N-[1-(5-bromo-3-clopyridin-2-yl)etyl]-2,4-diclopyridin-3-carboxamit, N-
[1-(5-bromo-3-clopyridin-2-yl)etyl]-2-flo-4-iodopyridin-3-carboxamit, N-{(E)-
[(xyclopropylmetoxy)imino][6(diflometoxy)-2,3-diflophenyl|metyl}-2-
phenylaxetamit, N-{(Z)-[(xyclopropylmetoxy)imino][6(diflometoxy)-2,3-
diflophenyl]metyl}-2-phenylaxetamit, N-metyl-2-(1-{[5-metyl-3-(triflometyl)-1H-
pyrazol-1-yl]axetyl}piperidin-4-yl1)-N-(1,2,3,4-tetrahydronaphthalen-1-yl)-1,3-thiazol-
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4-carboxamit, N-metyl-2-(1-{[5-metyl-3-(triflometyl)-1H-pyrazol-1-
yl]axetyl}piperidin-4-yl)-N-[(1R)-1,2,3,4-tetrahydronaphthalen-1-yl1]-1,3-thiazol-4-
carboxamit, N-metyl-2-(1-{[5-metyl-3-(triflometyl)-1H-pyrazol-1-yl]axetyl}piperidin-
4-y1)-N-[(15)-1,2,3,4-tetrahydronaphthalen-1-yl]-1,3-thiazol-4-carboxamit, pentyl
{6[({[(1-metyl-1H-tetrazol-5-yl)(phenyl)metyliden]amino } oxy)metyl]pyridin-2-

yl}carbamat, axit phenazin-1-carboxylic, quinolin-8-ol va quinolin-8-ol sulphat (2:1),

T4t ca cac thanh phan két hop vao da d& cap dén trong cac muc tir (1) dén (15) co
thé, néu ching c6 kha ning trén co sé nhom chirc ctia ching, tly ¥ tao thanh mubi véi

bazo hodc axit phu hop.

(16) Cac hop chét khéc, vi du 1-metyl-3-(triflometyl)-N-[2'-
(triflometyl)biphenyl-2-yl]-1H-pyrazol-4-carboxamit, N-(4'-clobiphenyl-2-y1)-3-
(diflometyl)-1-metyl-1H-pyrazol-4-carboxamit, N-(2',4'-diclobiphenyl-2-yl)-3-
(diflometyl)-1-metyl-1H-pyrazol-4-carboxamit, 3-(diflometyl)-1-metyl-N-[4'-
(triflometyl)biphenyl-2-yl]-1H-pyrazol-4-carboxamit, N-(2',5'-diflobiphenyl-2-yl)-1-
metyl-3-(triflometyl)-1H-pyrazol-4-carboxamit, 3-(diflometyl)-1-metyl-N-[4'-(prop-1-
yn-1-yl)biphenyl-2-yl]-1H-pyrazol-4-carboxamit, 5-flo-1,3-dimetyl-N-[4'-(prop-1-yn-
1-yl)biphenyl-2-yl]-1H-pyrazol-4-carboxamit, 2-clo-N-[4'-(prop-1-yn-1-yl)biphenyl-2-
yl]pyridin-3-carboxamit, 3-(diflometyl)-N-[4'-(3,3-dimetylbut-1-yn-1-yl)biphenyl-2-
yl]-1-metyl-1H-pyrazol-4-carboxamit, N-[4'-(3,3-dimetylbut-1-yn-1-yl)biphenyl-2-yl]-
5-flo-1,3-dimetyl-1H-pyrazol-4-carboxamit, 3-(diflometyl)-N-(4'-etynylbiphenyl-2-
yl)-1-metyl-1H-pyrazol-4-carboxamit, N-(4'-etynylbiphenyl-2-yl)-5-flo-1,3-dimetyl-
1H-pyrazol-4-carboxamit, 2-clo-N-(4'-etynylbiphenyl-2-yl)pyridin-3-carboxamit, 2-
clo-N-[4'-(3,3-dimetylbut-1-yn-1-yl)biphenyl-2-yl]pyridin-3-carboxamit, 4-
(diflometyl)-2-metyl-N-[4'-(triflometyl)biphenyl-2-yl]-1,3-thiazol-5-carboxamit, 5-flo-
N-[4'-(3-hydroxy-3-metylbut-1-yn-1-yl)biphenyl-2-yl]-1,3-dimetyl- 1 H-pyrazol-4-
carboxamit, 2-clo-N-[4'-(3-hydroxy-3-metylbut-1-yn-1-yl)biphenyl-2-yl]pyridin-3-
carboxamit, 3-(diflometyl)-N-[4'-(3-metoxy-3-metylbut-1-yn-1-yl)biphenyl-2-yl]-1-
metyl-1H-pyrazol-4-carboxamit, 5-flo-N-[4'-(3-metoxy-3-metylbut-1-yn-1-
yl)biphenyl-2-yl]-1,3-dimetyl-1H-pyrazol-4-carboxamit, 2-clo-N-[4'-(3-metoxy-3-
metylbut-1-yn-1-yl)biphenyl-2-yl]pyridin-3-carboxamit, (5-bromo-2-metoxy-4-
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metylpyridin-3-yl)(2,3,4-trimetoxy-6metylphenyl)metanon va N-[2-(4-{[3-(4-
clophenyl)prop-2-yn-1-yl]oxy }-3-metoxyphenyl)etyl]-N2-(metylsulphonyl)valinamit.

Céc hop chét c6 hoat tinh dugc x4c dinh & ddy bang tén chung ctia chung da dugc
biét dén va duoc mo ta, vi dy, trong s tay thudc trir sdu (“The Pesticide Manual” 14th
Ed., British Crop Protection Council 2006) hodc c6 thé dwoc tim thiy & lién mang (vi

duy, http://www.alanwood.net/pesticides).

T4t ca cac thanh phan két hop vao da d& cap dén trong cac muc tir (1) dén (16) co
thé, néu chiing c6 kha ning trén co sé nhém chirc cia ching, tiy v tao thanh mudi voi

bazo hodc axit phu hgp.

Cubi cing, da phat hién ra ring cac hop chit méi c6 cong thic (I), trong khi
duogc thuc vat dung nap tt, c6 do doc héng nhi¢t mau nong thudn lgi va kha nang
twong hop v&i méi truong tot, lai phit hop cu thé dé phong trir céc loai dong vét gay
hai, cu thé 1a dong vat chan dbt, sau bo, 16p nhén, giun san, giun tron va dong vat than
mém, ma hay gip trong nong nghiép, trdng rimg, trong bao vé cic san phim va vat
li€u luu gilt va trong linh vuc v¢ sinh, hodc trong linh vuc sttc khoe dong vat. Hop chét
theo sédng ché cling ¢o thé duoc sir dung trong linh vuc sttc khdée ddong vat, vi du dé

phong trir cac loai ngoai ky sinh ngoai va/hodc ndi ky sinh.

Hop chét theo sang ché c¢6 thé dugc st dung 1am 1am chét phong trir cac loai
dong véat gay hai, t6t hon 1a duoc st dung 1am chit bao vé mua mang. Chung c6 hiéu
quéa chdng lai cac lodi nhay cam va c6 tinh khang thong thuong va chéng lai tit ca

hodc mdt so giai doan phat trién.

Hop chét theo sang ché ¢6 thé dugc chuyén thanh cac ché phim thong thudng da
biét. Thong thudng, cac ché pham nay chira hop chéit hoat tinh véi lugng nim trong

khoang tir 0,01 dén 98% trong lugng, tét hon tir 0,5 dén 90% trong luong.

Hop chét theo sang ché c6 thé c6 mit trong cac ché phdm c6 ban trén thi truong
va trong cac dang st dung, dugc tao ra tir cac ché phim nay, nhu 12 hdn hop véi cac
hop chét hoat tinh hogc chit hiép ddng khac. Chit hiép dong 14 cac hop chit lam ting

tac dung cda cac hop chét hoat tinh, ma khong cAn hoat tinh cta chinh chét hiép ddng.
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Ham luong hop chét hoat tinh trong cac dang st dung dugc diéu ché tir cac ché
pham c6 ban trén thi truong ¢ thé thay ddi trong pham vi rong. Nong d6 cia hop chét
hoat tinh trong cac dang st dung c6 thé nim trong khoang tir 0,00000001 dén 95%
khéi Iwgng ctia hop chét hoat tinh, tot hon nim trong khoang tir 0,00001 dén 1% khéi

lugng.

Céc hop chit ndy dugc st dung theo cach théng thuong phit hop cho céc dang st
dung.

Sang ché c6 thé duogc sir dung dé xir Iy toan bd cdy va phin cua cdy. Cay duoc
hidu & ddy c6 nghia 1a toan b cdy va quén thé cdy, nhu cay dai mong mubn va khéng
mong mudn hodc cy trdng (bao gdm cdy cé trong tr nhién). Cay tréng c6 thé 1a cay
¢6 thé thu dugc bang phuong phap giy gidng théng thudong va phuong phép tbi wu hoa
hodc bing phuong phép céng nghé sinh hoc va k¥ thuat di truyén hodc bing céc céch
két hop cac phuong phap nay, bao gdm cdy chuyén gen va bao gbm ciy trdng co thé
dugc bao vé hodc khéng thé dugce bao vé béi quyén clia ngudi gy gibng cdy. Céac
phén clia cdy dugc hiéu theo nghia 12 tit ca cac phan & trén mat d4t va cic phin & dudi
mat dat va cac bd phan cia ciy nhu canh non, 14, hoa va ré, vi du 14, 14 kim, than cdy,
cuéng hoa, hoa, than qua, qué va hat giéng, va ré, than ct va than ré. Céc ph??m cua cay
con bao gém ca vat liéu thu hoach, va vat licu gay giéng sinh sdn va dinh dudng, vi du

canh gidm, than cu, than ré, canh ghép va hat.

Viée xit Iy cdy va cac phin cia cdy bang hop chit hoat tinh theo sang ché c6 hiéu
qué truc tiép hodc bang cach dé hop chit tac dung 1én xung quanh, mdi trudng séng
hodc noi bao quan ciia ching bang cac phuong phap xir ly thong thuong, vi du bing
cach ngdm, phun mu, lam bay hoi, phun suong, tung réc, phu lén, phun va trong
trudong hop nguyén lidu nhan giéng, cu thé 1a cac hat, con 4p dung mot hodc nhidu 16p

phu.

Nhu da d& cap & trén, c6 thé xir Iy toan bd cdy va cac phan cia chung theo séng
ché. Theo phwong 4n wu tién, céc loai cdy dai va cdy trdng hogc cdy thu dugc bang cac
phuong phép giy gibng sinh hoc thong thudng, nhu lai hodc dung hgp nguyén sinh

chét, va cic phan cia né, duge xtr Iy. Theo phuong 4n uu tién khéc, cdy chuyén gen va
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cdy trdng thu dugc bang cac phwong phap k¥ thuat di truyén, néu pho hop két hop véi
céc phuong phap thong thudng (sinh vat bién dbi gen) va cac phan ciia né duge xir 1y

9 <&

Thuét ngit “phan”, “phan clia cdy” va “phan cay” di dwoc giai thich & trén.

Tét hon, cdy trong ma mdi ching déu c6 ban trén thi trudong hodc dé sir dung déu
duoc xir Iy theo sang ché. Cay trong dugc hiéu nghia 13 cly c¢6 cac dic tinh méi (“tinh
trang”) ma thu dwoc bing cach giy giéng thong thudong, bing k§ thuét dot bién hodc
ky thuat tai t6 hgp ADN. Céac cdy nay c6 thé 1a cy trong, cdy kiéu sinh hoc va cay

ki€u gen.

Trong linh vue sttc khée dong vat, nghia 13, trong linh vuc thudc thi y, hop chét
hoat tinh theo sang ché c¢6 hoat tinh chéng lai ky sinh trung trén dong vat, cu thé 1a noi
ky sinh va ngoai ky sinh. Thuat ngt "ndi ky sinh" bao gdm cu thé 13 giun san, nhu san
day, giun tron hodc san 14, va dong vat nguyén sinh, vi du, kozzidia. Ngoai ky sinh 1a
dién hinh va tdt hon 14 1a dong vét chan dbt, cu thé 1a con trung nhu rudi (dét va liém),
4u trung rudi ky sinh, chéy, ran toc, ran chim, bo chét va céac loai tuong tu, hodc ve
bét, vi du nhu bo ve, vi du nhu bo ve cliing hodc bo ve mém, hoic bo ve, chéng han

nhu ve vay, ve mua git, ve chim va b twong tu.

Ciing biét dugc ring hop chét theo sang ché ciing c6 tac dung diét con tring
manh chéng lai céc loai con tring pha hity vt lidu céng nghiép. Vat liéu cong nghiép
trong ngft canh nay duge hiéu theo nghia 12 vat lidu vo sinh, nhu, vu tién 1a chat déo,
chit két dinh, hd, gidy va bia cac téng, da, gb, sin phdm gia cong tir gb va ché phdm

phu ngoai.

Hon nita, t6 hop theo sang ché c¢6 thé dwoc sir dung 1am ché phdm chéng bn,

duoc sir dung riéng biét hoic két hop véi cac hop chét hoat tinh khac.

Céc hop chét hoat tinh ndy ciing phit hgp dé phong trir céc loai dong vét giy hai
trong nha, trong linh vuc vé€ sinh va trong bao v€ san phim luu giit, cu thé 1a cac loai
gay hai, 16p nhén va ve bét, ma tim thdy trong khong gian kin, vi du nha &, hdi trudng
nha may, van phong, khoang xe va khong gian twong ty. Chung c6 thé duoc st dung

riéng bi¢t hodc két hop véi cac hop chét hoat tinh va cac chét bd tro khac trong céc san
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phim thudc diét con tring gia dinh. Ching c6 hiéu qua chdng lai c4c loai nhay cdm va

c6 tinh khang va chéng lai tit ca cac giai doan phat trién.

Cay dugc hiéu nghia 14 tit ca cac loai cay, cay trdng va quan thé cay nhu cay dai
mong mudn va khéng mong mudn hoic ciy trdng. Cay trdng dugc xtt Iy theo sang ché
1a cdy c6 trong ty nhién hozc 14 cy thu dwoc bing cich nhan gibng thong thuong va
bang cac phuong phap tdi uvu hoa hodc bing phuwong phép cong nghé sinh hoc va tai td
hop hodc bang cach két hop cac phwong phap da @& cip & trén. TAt nhién thuat ngit

cdy trong cling bao gom cd céy chuyen gen.

Cay trong dugc hiéu nghia 13 cay c6 cac dic tinh méi (tinh trang) va thu dugc bang
cach giy giéng thong thudng, bang k¥ thuat dot bién hodic k¥ thuat tai t6 hop ADN hodc
su két hop cac k¥ thuat nay. Chung c6 thé 1a ciy trdng, giéng cdy, kidu gen hodc kiéu sinh

hoc.

Phén ctia cay dugc hiéu theo nghia 1 tit ca cac phin va co quan cua cdy & trén
mit dat va dudi mat dat, nhu canh cdy, 14, hoa va ré cdy, vi du c¢6 thé dwoc k& dén 12 14,
14 kim, than va cuéng hoa, than cay, qua, qua va hat, ré, than ct va than ré. Thuit ngit
phin cua cdy con bao gém ca vat lidu thu hoach, va vét liéu gdy gidng sinh san va dinh

dudng, vi du canh gidm, than ct, than ré, canh ghép va hat.

Trong phuong 4n t6t hon, cac loai cdy c¢6 trong tu nhién va cy trdng hodc nhiing
cdy thu duoc bang cac phuong phép giy gidng thong thuong va phuong phap tdi wu héa

(vi du, lai hogic dung hop té bao chit) va ca cac phan ctia né déu duge xit Iy.

Trong phuong 4n khac theo séang ché, ciy chuyén gen thu dugc bang phuong phéap
k¥ thuét di truyén, néu phii hop két hop véi cac phwong phép théng thuong, va cac phin

ctia n6 déu duoc xr ly.

Phuong phéap xi Iy theo sang ché uu tién duoc st dung cho cac sinh vét bi bién

doi di truyen, vi du cay hodc phan cia cay.

Cay bién dbi di truyén, con dugc goi 1a cdy chuyén gen, 14 ciy trong d6 mdt gen

khéc dugc hop nhét 4n dinh vao bd gen.
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Thuat ngit “gen khac” vé ban chét 12 gen ma dugc dua vao tir bén ngoai cla cay
va khi duge dua vao trong nhan, luc lap hodc ty thé s& cho ra cdy trdng bién dbi gen
mai hodc cho ra vu mua ning suét hon hodc cho ra nhitng dic tinh khac nhd sy biéu
hién ctia protein hodc polypeptit mong mudn hodc nhd viée 1am giam su didu hoa hodc
lam cim (cac) gen khac ma di c6 mit & trong cdy (vi du nhu k¥ thudt ngugc ma, k§
thuat ddng e ché hodc k§ thuét can thiép (RNA interference — RNAi). Gen khac ma
dugc dinh vi trong hé gen con duoc goi 1a gen chuyén. Gen chuyén duoc xé4c dinh béi
vi tri cu thé ctia n6 trong hé gen ciia ciy dugc goi 1a hién twong bién nap hoic chuyén

gen.

. Phu thudc vao loai ciy hodc cy trdng, vi tri va diéu kién sinh trudng cliia ching
(dat trong, khi hau, giai doan sinh dudng, ché d nudi dudng), viéc xit Iy theo sang ché
cling c6 thé cho ra hiéu qué hoat tinh qué cao (“hiép ddng”). Vi vay, vi du viéc giam ti
1¢ 4p dung va/hoic mé réng phd hoat dong va/hoidc ting hoat tinh ciia hop chét hoat
tinh va ché phdm ma c6 thé dugc sir dung theo sang ché, cdy phat trién tét hon, ting
sttc chiu dung v6i nhiét dd cao hay thép, ting strc chiu dung véi diéu kién han han hay
ngap lut hay dat ngdp min, hoa nd nhiéu hon, d& dang thu hoach, qua nhanh chin, san
lugng thu hoach cao hon, qua to hon, cdy cao hon, 14 xanh hon, hoa n& sém hon, chét
lugng cao hon va/hodc san phém thu hoach dugc c6 gia tri dinh dudng cao hon, ham
lwong dudng trong qua cao hon, san pham luu trir ¢6 sy 6n dinh hon va/hodc céc san
phém da duoc thu hoach tdt hon, déu vuot qué hiéu qua ma ching ta thuc sy mong

muon .

O nhitng ti 18 4p dung cu thé, cac cac td hop clia hop chit hoat tinh theo sang ché
¢6 thé ciing c6 nhing tac dong manh vao ciy trdng. Do d6, chung ciing phit hop dé
huy dong hé théng bao vé cho cdy chéng lai sy tn cong clia nAm va/hodc vi sinh vat
va/hodc virut hai cay khong mong mudn. Piéu nay cé thé, néu thich hop, 12 mét trong
nhidu nguyén nhan lam ting hoat tinh ctia cac td hop theo sang ché, vi du chéng lai
nim. Chét ting cudng cho ciy (giy ra su chng chiu) dugc hiéu véi nghia, trong ngit
canh nay, la chét hodc td hop cta cac chit ma c6 kha ning kich thich hé théng bado vé
cua cdy theo cach ma, khi sau dé cay bi nhiém nim va/hodc vi sinh vat va/hodc virut

gdy bénh & cay khong mong mubn, cac ciy da xir Iy thé hién mot mic d6 chdng chiu
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dang ké voi ndm va/hodc vi sinh vat va/hodc virut gdy bénh & cdy khong mong mudn.
Trong truong hop nay, ndm va/hodc vi sinh vét va/hodc virut gdy bénh & cdy khong
mong mudn dugc hiéu theo nghia 14 céc loai nim, vi khuén va virut gdy bénh & ciy.
Do d6, cac chat theo sang ché c6 thé dugc sir dung dé bao vé cay chéng lai su tdn cong
clia mim bénh da d& cdp & trén trong khoang thodi gian cu thé sau khi xtr ly. Khoang
thoi gian bao vé c6 hi¢u qua thuong kéo dai tr 1 dén 10 ngay, t6t hon tir 1 dén 7 ngay,

sau khi xtt Iy cdy bang hop chat hoat tinh.

Cay ma dugc uu tién xtt ly theo sang che hon c6 strc d€ khang chong lai mot hay
nhiéu yéu to ap lyc vi sinh vét, vi du cdy dd no6i dén co6 su bao vé chong lai cac loai vi
khuan va céc loai gy bénh ¢ dong vat tot hon, nhu giun tron, con tring, bét, ndm gay

bénh & cdy, vi khuan, virut va/hodc cc dang virut.

A 3

Ngoai cdy va cy trong dé cap & trén, ciing c6 th¢ xir ly theo sdng cheé cac cdy

khang lai véi mot hodc nhicu yeu to &p luc vo sinh.

Céc didu kién ap luc vo sinh c6 thé bao gdm, vi du, han han, phoi nhiém véi
nhiét d6 lanh, phoi nhidm véi nhiét, ap lyc thdm thau, ngap nude, do min cla dat ting,
phoi nhidm véi khoang ting Ién, phoi nhiém véi ozon, phoi nhiém véi anh sdng manh,
ngudn dinh dudng nitro c¢6 sén bi han ché, ngudn chit dinh dudng phospho c6 sin bi

han ché hodc tranh bong tdi.

Cay va cdy trong ma cfing c6 thé duoc xur ly theo sang ché 14 cac cdy dic trung
bdi ning suit duoc nang cao. Ning suét clia cac cdy da noi duoc nang cao co thé 1a két
qua cta, vi dy, chtrc nang sinh ly, su sinh truéng va phat trién duoc nang cao, nhu hiéu
qua sir dung nudc, hiéu qua gitt nudce, viée sit dung nito dugc cai thién, sy déng hoa
cacbon dugc ning cao, sy quang hgp duoc nang cao, hiéu qua moc mam dugc ning
cao va su chin dugc thic ddy. Ngoai ra ning sut ciing c6 thé b tac dong boi cau trac
cdy dugc nang cao (dudi cac didu kién 4p luc va khong 4p luc), bao gbm ra hoa sém,
phong trr sy ra hoa dé tao ra hat lai, stc séng cua cay giéng con, kich thuéce cay, )
lugng va khoang céach gioéng, su phat trién ré, kich c& hat, kich ¢& qua, kich ¢& hat
trong qua, sb lrong qua hodc bong, s6 lugng hat trén mot qua hodc bong, khdi lugng

hat, su déy hat duoc nang cao, sy phin tan hat gidm, sy nirt vo gidm va chéng chiu lai
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sw cong giap cla than cdy. Cac dic diém khic vé ning suit bao gdm thanh phin cia
hat, nhu ham lugng carbohydrat, ham lugng protein, ham lugng va thanh phan diu, gia
tri dinh dudng, su gidm cac hop chét phi dinh dudng, kha ning xir Iy dugc nang cao va

su 6n dinh khi Iuu gitt t6t hon.

Nhitng cdy c6 thé duoc xir 1y theo sang ché 1a nhing cay lai biéu hién cac dic
tinh wu thé giéng lai hodc céc ddc tinh trdi cua cay lai, dan dén nang suét, strc séng,
strc khoe va stc dé khang v6i céc thi€t hai do sinh hoc hodc khdng phai do sinh hoc
cao hon. Cac cay nay dién hinh dugc tao ra bang cach lai gitta dong bd me bat duc duc
lai ciing dong (me) véi dong bb me bt duc cai lai cing dong (bd) khac. Hat lai thuong
duoc thu hoach tir cac cdy bt duc duc va ban cho nhitng ngudi trdng ciy. Céc cdy bt
duc céai (nhu ngd) doi khi dugc tao ra nho loai bod rdu ngd tao ra thu phén, nghia Ia
chuyén doi co hoc cée co quan sinh duc duc (hodc hoa duc) nhung, thudng hon, su bét
duc duc do su quyét dinh clia gen trong hé gen ca cdy. Trong trudng hop dé, va dic
biét khi hat giéng 13 san phdm mong mudn dugc thu hoach tir cac cdy lai, né thuong co
ich dé dam bao su sinh san manh trong céc cdy lai, ma c6 chira cac yéu t& quyét dinh
di truyén 1a nguyén nhan gay ra su bat duc duc, duoc hdi phuc hoan toan. Didu nay c6
thé duoc thuc hién béng cach dam bdo réng cac bd me tdt co nhitng gen bdo toan su
sinh san phit hop ma c6 kha ning bao toan su sinh sin manh trong cdy lai chira cac yéu
t quyét dinh di truyén chiu trach nhiém cho su bat duc duc. Cac yéu td quyét dinh di
truyén cho su bt duc duc ¢ thé nim trong té bao chét. Vi du vé su bét duc duc trong
té bao chét (cytoplasmic male sterility-CMS) 12 vi du da mé ta trong céc loai Brassica.
Tuy nhién, céc yéu tb quyét dinh di truyén dbi voi su bit duc duc c6 thé cling nim
trong bd di truyén cia nhan. Céc cdy bat duc duc ciing c6 thé c6 duoc nhd céc phuong
phép cong nghé sinh hoc trén cdy nhu k¥ thuét di truyén. Mot cach dic biét hitu ich dé
thu dugc cac cay bat duc duc dugc md ta trong WO 89/10396, trong d6, vi du mot
enzym ribonucleaza nhu barnaza dugc biéu hién mdt cach c6 chon loc trong cac té bao
tapetum trong nhi hoa. Sy hitu duc sau d6 c6 thé duoc phuc hdi bang cach biéu hién

trong cac té bao tham cuia chét trc ché enzym trong tiéu thé ctia té bao nhur barstar.

Cay hoic céc gidng cdy (nhan dugc bang cac phuong phép cong nghé sinh hoc

trén cady nhu k¥ thuat di truyén) c6 thé dugc xi 1y theo sang ché 14 c4c cdy chiu thube
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diét co, ¢ nghia la cdy tao ra sitc chiu d6i véi mot hodc nhiéu thube diét c¢d cu thé. C6
theé thu duoc cac cdy nay bang su bién doi gen hodc sy chon loc cac cdy chira su truyén

dot bién nhu strc chiu thudc diét co.

Cay chiu thudc diét ¢6 1 vi du cay chiu glyphosat, cé nghia 14 nhitng cdy tao ra
strc chiu d6i vai glyphosat trong thube diét ¢ hodc mubi cua ching. Vi dy, ciy chiu
glyphosat ¢6 thé nhan duogc bing cach bién dbi cdy chira gen md hdéa enzym 5-
enolpyruvylshikimat-3-phosphat synthaza (EPSPS). Vi du vé cic gen EPSPS nhu vay
12 gen AroA (dot bién CT7) cta vi khudn Salmonella typhimurium, gen CP4 cta vi
khudn Agrobacterium sp., gen ma hoa EPSPS cua da yén thao, EPSPS cta ca chua,
hoic EPSPS ctia Eleusin. N6 ciing c6 thé 1a EPSPS dbt bién. Ciing c6 thé thu duoc ciy
chiu glyphosat bing su biéu gen ma hoa enzym glyphosat axetyl transferaza. Cling c6
thé thu dugc cdy chiu glyphosat bang cach bidu dién gen ma hoa enzym glyphosat
axetyl transferaza. Ciing c6 thé thu dwgc cdy chiu glyphosat bing cach chon loc cac

cdy chira dot bién xay ra tu nhién cua cac gen da dé cap & trén.

Vi du vé cdy khang lai thube diét c6 khac 1a cay c¢6 kha ning chiu duoc thudce
diét co nho e ché enzym tong hop glutamin, nhu bialaphos, phosphinothrixin hogc
glufosinat. C6 thé thu dugc cic cdy nay biang sw biéu hién enzym giai doc thude diét
¢6 hodc enzym tdng hop glutamin dot bién ma khang lai su e ché. Enzym gidi ddc c6
hi¢u qua l1a nzym ma hod phosphinothrixin axetyltransferaza (nhu protein bar hoic pat
ctia loai Streptomyces). Cdy ma biéu hién photphinothricin axetyltransferaza ngoai

sinh da duoc mo ta.

Cay chiu thube diét co khac con 1a cdy dugc tao ra suc chiu véi thudc diét co tc
ché enzym hydroxyphenylpyruvat dioxygenaza (HPPD). Hydroxyphenylpyruvat
dioxygenaza 1a enzym xuc tac phan Gng chuyén para-hydroxyphenylpyruvat (HPP)
thanh homogentisat. Cay chiu chit tc ché HPPD c6 thé dugc bién dbi gen ghi ma
enzym HPPD c6 sttc khéng c6 trong tu nhién, hodc gen méd héa enzym HPPD da dot
bién. Ciing c¢6 thé thu dugc st chdng chiu véi cac chét (rc ché HPPD bing cach bién
d6i ciy bing gen ma héa céc enzym cu thé cho phép su tao thanh homogentisat thay

cho su wc ché cua enzym HPPD tu nhién bai chit (e ché HPPD. Strc chdng chiu cia
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cdy dbi v6i chét trc ché HPPD ciing c6 thé dugc ning cao bing cach bién ddi cdy bing

gen ghi ma enzym tién phenat dehydroaza ngoai gen ghi ma enzym chiu HPPD.

Hon nita, cdy c6 tinh khang thudc diét c6 1a cdy duoc tao ra stirc chiu dung voi
chit trc ché enzym tdng hop axetolactat (acetolactate synthase-ALS). Vi du vé chét trc
ché ALS da dugc biét bao gf“)m, vi du sulfonylure, imidazolinon, triazolopyrimidin,
pryimidinyoxy(thio)benzoat, vd/hosic cac thubc diét cd sulfonylaminocarbonyltri-
azolinon. Cac d6t bién khic nhau trong enzym ALS (con dugc biét nhu
axetohydroxyaxit synthaza, AHAS) duoc biét 13 tao ra sirc chdng chiu véi cac thude
diét cd va cac nhom thude diét co khac nhau. Viée san xuét ra cdy chiu sulfonyllirea va
cdy chiu imidazolinone da dugc mo ta trong WO 1996/033270. Cay chiu sulfonylurea
va imidazolinone khéc cling dugc mo ta, vi du, trong WO 2007/024782.

Céac cay khac chiu imidazolinon va/hodc sulphonylurea c6 thé thu duoc bing
cach gy dot bién cam tmg, bang cach chon loc trong céc canh trudng té bao khi ¢6

mat thube diét co hodc bang cach gy gidng dot bién.

Cay hoic cac gidng cdy (nhin dugc bing cac phuwong phap cong nghé sinh hoc
nhu k¥ thuat di truyén) c6 thé cling dwoc xir 1y theo sang ché 13 cdy chuyén gen khang
sdu bo, c6 nghia 1a cdy tao ra sy khang dbi vé6i sy thn cong bai cac loai sau bo cu thé.
C6 thé thu dugc cac cdy ndy bang bién nap gen, hodc bang cach chon loc nhiing cay

chira su truyén dot bién nhu khang séu bo.

Nhu duge st dung & day, “cdy chuyén gen khang sdu bo” gom bat cir cdy nao

chira it nhit mot gen chuyén bao gdm trinh ty ma ma ghi ma:

1) protein tinh thé khéng sau bo tir Bacillus thuringiensis hodc phan khang
sdu bo clia no6, nhu cac protein tinh thé khéng sdu bo duogc liét ké & trang web:
http://www.lifesci.sussVi du sdac.uk/Home/Neil Crickmore/Bt/), hodc cac phin
trir sdu ctia n6, nhu cac protein cia céc 16p protein Cry gdm CrylAb, CrylAc,

CrylF, Cry2Ab, Cry3Aa, hodc Cry3Bb hodc céc phén trir sdu ctia chung; hodc:

2) protein tinh thé tr Bacillus thuringiensis hoic mdt phan ciia né ma co

tinh khang sdu bo trong su c6 mit ciia protein tinh thé thir hai khéac tir Bacillus
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thuringiensis hodc mét phan cta nd, nhu doc td ddi dugc cau thanh tlr céc protein

tinh thé Cry34 va Cry35; hodc

3) protein trir sau lai gdm céc phan cia hai protein tinh thé trir sdu khac
nhau tir Bacillus thuringiensis, vi du lai cac protein tir 1) cac protein & trén hoic
su lai céc protein cua 2) & trén, vi du protein CryA.105 dugc tao ra tir hién tuong
ngd MON89034 (WO 2007/027777); hodc

4) proteiri trong s6 tir 1) &én 3) & trén trong d6 mot sd, cu thé tir 1 dén 10
axit amin duoc thay thé bang cac axit amin khac dé thu dwgc hoat tinh trir sau cao
hon dbi véi céc loai sdu bo hudéng dén, va/hodc md rong phd tac dong dén cac
lodi sdu bo huéng dén va/hodc do nhing thay dbi dugc dua vio ADN ghi ma
trong qua trinh tich dong hodc bién nap, nhu protein Cry3Bbl trong hién tugng
ngd MONR63 hodc MONR8017, hodc protein Cry3A trong hién twong ngd
MIR604; hodc

5) protein khang sau bo dwoc tiét ra tir Bacillus thuringiensis hodc Bacillus
cereus, hodc mot phan khang sau bo ctia n6, nhu cac protein khang séu bo tir thuc
vat & duong link: http://www.lifesci.sussVi du
sbac.uk/Home/Neil Crickmore/Bt/vip.html, vi du protein tir 16p VIP3Aa protein;

hoidc

6) protein duoc tiét ra tir Bacillus thuringensis hodc Bacillus cereus ma
khang sau bo khi ¢6 mit protein thtt hai dwogc tiét ra tir Bacillus thuringensis hodc

B. cereus, nhu doc tb nhi phéan dugc tao thanh tir cac protein VIP1A va VIP2A;

7) protein khang siu bo lai bao gdm céc phan tir cic protein khic nhau duoc
tiét ra tir Bacillus thuringensis hodc Bacillus cereus, nhu dang lai clia cac protein

trong 1) & trén hodc dang lai cia céc protein trong 2) & trén; hodc

8) protein theo muc bt ky trong sé muc 1) dén 3) & trén trong d6, cu thé tir
1 dén 10 axit amin duoc thay thé bing céac axit amin khac dé c6 duoc hoat tinh
trir su cao hon d6i vé6i céc loai sdu bo huéng dén, va/hodic md rong phd tac dung

v6i cac loai sdu bo hudng dén, va/hodc nho sy thay dbi dugc dua vao trong ADN
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ghi md trong qua trinh tach dong hodc bién nap (trong khi vAn ma hod mot

protein trir sdu), nhu protein VIP3 Aa trong hién tugng bong COT102.

T4t nhién, trong tai lidu ndy, cdy chuyén gen khang sau bo ciing bao gdm bt cir
cdy nao c6 chira td hop cic gen ghi ma protein thudc bét ky protein nao trong céc 16p
protein tir 1 dén 8 & trén. Trong mot phuong 4n, cdy khang sdu bo ¢6 chira nhiéu hon
mdt gen chuyén ma mi hoa mét trong cic protein trong cac 16p tir 1 dén 8 & trén, dé
mé rong hon phd tac dong dén céac loai sdu bo hudng dén, hoic dé tri hodn su phat
trién khang siu cua ciy bang cach ding cic protein khang siu khac nhau véi cung loai
séu bo hudng dén nhung c6 cach hoat dong khac nhau, nhu lién két v6i céc vi tri lién

két thu thé khac nhau trong séu bo.

Cay hoic gidng cdy (thu dugc bing cic phuong phép cong nghé sinh hoc trén
cdy nhu k¥ thudt di truyén) c6 thé ciing duoc xtr Iy theo sang ché c6 strc chiu véi céc
yéu t6 gy 4p luc phi sinh. Nhitng cdy d6 c6 thé nhan duoc bang bién nap gen, hodc
bang cach chon loc cac cdy chira su truyén dot bién nhu sirc khang vé6i ap luc nay. Cay
cu thé c6 stre chiu véi ap luc cé ich bao gém:

a. ciy chira gen chuyén c6 kha ning 1am giam su bidu hién va/hodc hoat
dong clia gen poly(ADP-riboza)polymeraza (PARP) trong cac té bao cua cay
hodc trong céc cay;

b. nhitng cdy chita gen chuyén nang cao strc chdng chiu v6i ap luc ¢6 kha
nang lam giam su biéu hién va/hodc su hoat dong cuia gen ghi ma PARG cua cdy
hoic cac té bao cay;

c. cAy chira gen chuyén nang cao stre chdéng chiu véi ap lyc ma ma hoa
nzym chirc nang thuc vat clia qua trinh sinh téng hop tai st dung nicotinamit
adenin dinucleotit, bao gdm nicotinamidaza, nicotinat photphoribosyltransferaza,
nicotinic axit mononucleotit adenyl transferaza, nicotinamit adenin dinucleotit

synthetaza hodc nicotinamit photphoribosyltransferaza.

Cay hoic gidng cdy (thu dugc bing phuwong phap cong nghé sinh hoc trén cdy
nhu k§ thuat di truyén) c6 thé cling dugc xtt Iy theo sang ché cho thdy chét luong, sb

lugng duoc bién d6i va/hodc sy dn dinh khi dy trir cia san phém thu hoach va/hoac
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tinh chét cta cac thanh phén ddc trung cla san phém thu hoach dugc bién ddi nhu, vi
du:

1) cay trdng chuyén gen tdng hop tinh bot bién tinh, ma trong dic tinh ly
hoa ctia no, cu thé ham lwong amyloza hodc ty 18 amyloza/amylopectin, d0 phan
nhénh, chidu dai trung binh ctia chudi, sy phan bd cua chudi bén, tinh nhét, do
bén keo, kich ¢& va/hodc hinh théi cta hat tinh bot, dugc thay dbi so v6i hat tinh
bot duge tdng hop trong cac cdy hodc cac té bao cdy hoang dai, vi vay phu hop

hon cho céc ting dung ddc biét.

2) cdy chuyén gen tong hop cac polyme carbohydrat khong phai tinh bot
hoic tdng hop céc polyme carbohydrat khong phai tinh bdt ¢6 nhitng dic tinh bi
bién dbi so véi cdy hoang dai khong c6 bién ddi gen. Vi du la ciy san xuét
polyfructoza, cu thé 1a dang inulin va levan, cdy san XuAt anpha-1,4-glucan, cay

san xuit anpha-1,4-glucan ¢6 nhanh anpha-1,6, va cdy san xut alternan.
3) cdy chuyén gen san xuét hyaluronan.

Cay hoic giéng cdy (ma c6 thé nhan duge bing cic phwong phéap cong ngh¢ sinh
hoc trén cay nhu k¥ thuat di truyén) c6 thé ciing duoc xir Iy theo sang ché 1a cac cay,
nhu cdy bong, c6 tinh chit soi duge bién ddi. C6 thé thu dugc cac ciy ndy bang cach
bién nap di truyén, hodc bang cich chon loc nhitng cdy chira sy truyén dot bién nhu
tinh chit soi duge bién ddi va bao gém:

a) cdy, nhu cdy bong, chira dang dugc bién ddi cua cic gen tdng hop
xenluloza,

b) cdy, nhu cdy bong, chira dang duge bién dbi cia axit nucleic ddng déng
rsw2 hodc rsw3;

¢) cdy, nhu cdy bong, véi su biéu hién enzym téng hop sucroza photphat
duoc ting Ién;

d) cdy, nhu cdy bong, v6i su bidu hién enzym tong hop sucroza dugc ting

lén;
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e) cdy, nhu cdy bdng, trong d6 thoi gian di qua clra cau chét nguyén sinh tai
nén ciia té bao soi duge thay ddi, vi du thong qua sy diéu hoa tc ché cua B-1,3-
glucanaza chon loc soi;

f) cdy, nhu cdy bong, ma c6 cac sgi véi do phan ing da bién ddi, vi du
thong qua sy biéu hién cia gen N-axetylglucosamintransferaza bao gdm cac gen

nodC va chitin synthaza.

Cay hoc giéng cdy (ma c6 thé nhan dugc bang céc phwong phép cong nghé sinh
hoc trén cay nhu k¥ thuat di truyén) c6 thé ciing duoc xir Iy theo sang ché 1a cdy, nhu
cdy cai dau hoic cac cdy thudc ho cai bép, voi céac dédc tinh dic trung cho dau duge
bién dbi. C6 thé thu dug cac ciy nay bang su bién nap gen hoic bang cach chon loc
céc cdy chira su truyén dot bién nhu cac ddc tinh dic trung cho diu duge bién dbi va
bao gdm:

a) cay, nhu cay cai ddu, ma san xuét diu c6 ham lugng axit oleic cao;

b) cay, nhu cdy cai ddu, ma san xuét dau c¢6 ham lugng axit linolenic thip;

¢) cdy, nhu cdy cai dau, san xudt dau c6 ham luong céc axit béo bdo hoa & muc

thép.

Cay chuyén gen hitu ich cu thé c6 thé dugc xir ly theo sang ché 13 cay chira mot
hodc nhiéu gen ghi ma mot hodc nhidu doc td, va 1a cay tré)ng duoc ban dudi cac tén
thuwong mai sau: YIELD GARD® (vi dy, ngd, bong, ddu tuong), KnockOut® (vi du,
ngd), BiteGard® (vi du, ngd), BT-Xtra® (vi dy, ngd), StarLink® (vi du, ngd),
Bollgard® (bong), Nucotn® (bdng), Nucotn 33B® (bdng), NatureGard® (vi du, ngd),
Protecta® va NewLeaf® (khoai tdy). Vi du v& cy chiu thudc diét cd c¢6 thé duge dé
cap dén 1a cac gidng ngd, gidng bong va gidng dau twong duge ban dudi tén thucmg
mai sau: Roundup Ready® (chiu dugc glyphosat, vi du ngd, ngd, dau tuong), Liberty
Link® (chiu dugc phosphinothricin, vi du dau hai cai), IMI® (chiu duogc
imidazolinone) va SCS® (chiu duoc sulphonylurea, vi du ngd). C4y khang thubc diét
c6 (cay dugc giy gidng theo cach truyén théng dé chiu duge thude diét cé) ma c6 thé
duge dé cap bao gdm céc loai ciy duoc ban dudi tén thwong mai Clearfield (vi dy, ciy

ngo).
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Cay chuyén gen hiru ich cy thé c6 thé dugc xtt Iy theo sdng ché 14 cay chira cac
hién tugng bién doi hodc t6 hop cuia cic hién tugng bién ddi, ching duoc théng ké
trong co s& dit lidu cia céc co quan didu tiét qudc gia hodc khu vuc (xem vi du

http://gmoinfo.jrc.it/gmp_browse.aspx va http://www.agbios.com/dbase.php).

Viéc xir Iy theo sang ché cac cdy trdng va bd phan cay trong bang cac td hop hop
chét hoat tinh dugc thuce hién truc tiép hoic bang cho phép cac hop chét tac dung 1én
xung quanh, mdi trudng sdng hodc noi bao quan bing cac phuong phép xir 1y thong
thuong, vi du bang ngam, phun mu, 1am bay hoi, phun swong, tung rac, phi 1én, phun
va trong truong hop nguyén liéu nhan gidng, cu thé trong truong hop hat, con &p dung

mdt hoic nhiéu 16p phu.

Céc hdn hop theo sang ché phi hop cu thé dé xtr Iy hat gidng. O day, wu tién dé
cap cu thé dén cac t6 hop theo sang ché nhu da dé cap & trén. Do d6, hau hét cac nguy
hai cho cdy trong do dong vét gdy hai gy ra x4y ra sdm khi ma hat bi phé hoai trong
khi Iuu git va sau khi hat dugc dwa vao trong dit, va trong khi va ngay sau khi cay
nay mam. Giai doan nay 1a dic biét quan trong do r& va canh non clia cdy dang phat
trién dic biét nhay cam, va thdm chi mdt sy hu hai nhé ciling cé thé dan dén chét ca
cdy. Do d6 viéc bao vé hat va cdy dang nay man bang cach st dung ché phdm phu hop

duogc quan tdm nhi€u mot cach ddc biét.

Su phong trir cac loai gdy hai bing cach xir Iy hat ciia cdy da duoc biét dén trong
mdt thoi gian dai va 1a dbi twong clia nhiing cai tién lién tuc. Tuy nhién, viéc xi Iy hat
lai gdy ra mot loat cac vAn d& ma thuong khong thé giai quyét duoc mot cach thoa
dang. Do d6, mong mudn phat trién cac phuong phép bao vé hat va cdy dang ndy mim
ma khong cn phai sit dung thém cac san pham bao vé cdy trong sau khi gieo hat hodc
sau khi cdy da moc. Hon nita mong mudn t6i wu hoa lugng hop chit hoat tinh sir dung
theo cach dé xuét sy bao vé tdi uu cho hat va cdy dang ndy mam khoi su tn cong cua
cac loai gy hai, ma khong pha huy chinh cdy bang hop chét hoat tinh sir dung. Cu thé,
phuong phép xtr Iy hat cling quan tim dén cac dic tinh trir sdu bén trong cta cdy
chuyén gen dé dat dugc su bao vé hat va cdy dang ndy mam dugc tdi vu béng lugng

t6i thidu chét bao vé cdy trdng duge st dung.
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Do d6 sang ché ciing dé cép cu thé dén phuong phép bao v¢ hat va cac ciy nay
méam khoi su tAn cong cia cac loai gdy hai, bang cach xir Iy hat bing ché phim theo
sang ché. Sang ché ciing d& cap dén viéce st dung ché pham theo sang ché dé xtr 1y hat
@& bao vé hat va cdy nay mam khoi cac loai gay hai. Séng ché d& cap thém dén hat

dwoc xit Iy bang ché pham theo sang ché dé bao vé khoi cac loai gdy hai.

MGt trong cac uu diém cua sang ché d6 1a dic tinh toan bd cu thé cua cac ché
phim theo sang ché nghia 14 viéc xtr Iy hat bing ché phdm nay khong chi bao v¢ ban
than c4c hat, ma con bao vé ca ciy moc 1én sau khi ndy mam, khoi cac loai gdy hai.
Theo céach nay, c6 thé bo qua bude xit Iy trung gian cho cdy & thoi diém gieo hat hoac

sau d6 mot thoi gian ngén.

Uu diém khéc 14 hoat tinh trir sdu ctia ché phdm theo sang ché dugc tdng lén mot
cach hiép ddng so v6i hop chit hoat tinh trir siu don 1¢, ma vugt qua hoat tinh mong
doi cta cd hai hop chét nay khi st dung riéng 1é. Uu diém khéc 13 hoat tinh diét nAm
ctia ché phdm theo sang ché duogc ting 1én mot cach hiép ddng so v6i hop chét hoat
tinh diét nAm don 1¢, ma vuot qua hoat tinh mong doi cia cé hai hop chit nay khi st

dung riéng 1¢. Diu nay khién cho ¢6 thé t6i wu hoa lwong hop chét hoat tinh st dung.

Hon nita, ciing dugc xem 13 wu diém ring hop chét theo sang ché ciing c6 thé
dugc st dung cu thé cho hat chuyén gen, cdy moc tir hat ndy cé thé biéu hién protein
ma chéng lai cic loai gy hai. Bing cach xir Iy cac hat biang ché phdm theo sang ché,
céc loai gdy hai cu thé c6 thé duoc phong trir chi béng su biéu hién cia, vi du protein

trir sau, va c6 thé ngan ngira dugc cic nguy hai cho hat bing ché phim theo sang ché.

Céc ché pham theo sang ché thich hop cho viéc bao vé hat cia gidng cay bét ky
duoc sir dung trong ndéng nghiép, trong nha kinh, trong rimg hoic trong nghé lam
vuon. Cu thé 12 bao vé hat gidng cta cdy ngd, ciy ddu phung, ciy dau canola, cdy cai
dau, cdy anh tdc, déu tuong, cdy bong, cu cai (vi dy, ct cai dudong va ci cai duong cho
chan nuoi), laa, k&, lta my, lda my, lua mach, yén mach, lta mach den, huéng duong,
thubc 14, khoai tay hodc rau (vi du, ca chua, rau thudc ho cai bip). Ché phdm theo séng
ché ciing phtt hop dé xi Iy hat ciia cdy #n qua va rau nhu vira dé cap & trén. Viéc xir Iy

hat ngd, dau tuong, bdng, lua mi, lta va canola hat cai 1a quan trong mdt cach cu thé.
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Nhu da dé cip & trén, viée xtr Iy hat chuyén gen bing ché phim theo sang ché
cling dac biét quan trong. D6 1a hat clia cac cdy thuong chira it nhat mdt gen khac loai
c6 tac dung phong trir sy bidu hién ctia mot polypeptit c6 cac dic tinh trir sdu cu thé.
Trong ngit canh nay, cac gen khac loai trong hat chuyén gen c6 thé dugc 14y tir vi sinh
vat nhu Bacillus, Rhizobium, Pseudomonas, Serratia, Trichoderma, Clavibacter,
Glomus hodc Gliocladium. Sang ché phit hgp mét cach cu thé dé xir Iy hat chuyén gen
ma chta it nhit mot gen khac loai tir Bacillus sp. va san phdm gen cia n6 ma thé hién
hoat tinh chdng lai bo rdy ngd Chau Au va/hoic sau duc ré ngd. Gen nay uu tién hon

1a gen khac loai thu duoc tir Bacillus thuringiensis.

Trong ngit canh sang ché, ché phim theo sang ché dugc st dung cho hat & dang
hoic riéng biét hodc & dang thich hop. Tt hon, hat duoc xtt 1y & trang thai én dinh du
dé tranh sy pha hily trong lac xt Iy. N6i chung, hat c6 thé dugc xtt Iy & bat cir thoi
gian nao gitta lac thu hoach va luc gieo hat. Hat thuong st dung dugc phéan tdch khai
cdy va dugc tach khoi hat phi 16n, cac vo, than cdy, cac vo, cdc 1ong cdy hodc cui cia

cac qua.

Khi xtt Iy hat gidng, thuong phai ¢dm bao rang luong ché phim theo sang ché
dugc dung cho hat gidng va/hoic lwong cic phu gia khac dugc chon sao cho sy nay
madm cta hat khong bi anh hudng bét loi, hoic ciy thu dugc khong bi hu hai. Diéu nay
phai duge dam bao cu thé trong trudng hop céac hop chét hoat tinh c6 thé thé hién cac

tac dung ddc tinh thuc vét & céc ty 1€ 4p dung cu thé.

Hon nita, hop chét theo sang ché c6 thé dugc st dung dé phong trir nhidu loai
gdy hai khac nhau, bao gém, vi du, cdn trung chich hat c6 hai, con trung cin va cac
loai gy hai khac 1a loai ky sinh trén cdy, loai gdy hai nguyén liéu bdo quan, loai gay
hai ma ph4 hay vt liéu céng nghiép, va loai gy hai vé sinh bao gbém ky sinh tring,
trong linh vyc stc khée dong vat va dé phong trir ching, vi du, trir tiét va tiéu diét

chung. Do d6 sang ché ciing bao gdbm phuong phap phong trir cac loai gy hai.

Trong linh vuc stc khde dong vat, tirc 13, trong linh vure thudc thu y, cac hop chét
hoat tinh theo sang ché c6 hoat tinh chéng lai ky sinh tring trén dong vat, cu thé noi

ky sinh va ngoai ky sinh. Thut nglt "ndi ky sinh" bao gbm giun san, cu thé san day,
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giun hoéa hodc san 14, va dong vat nguyén sinh, vi du kozzidia. Ngoai ky sinh 1a dién
hinh va tt hon 1a 13 dong vat chan dbt, con tring dic biét nhu rudi (dbt va liém), du
trung rudi ky sinh, chéy, ran téc, chéy chim, bo chét va cac loai tuong tu, hoac ve bét,
vi du nhu bo ve, vi du nhu bo ve cing hodc bo ve mém, hoéc bo ve, chéng han nhu ve

vay, ve mua gét, ve chim va tuong tu.
Céc con ky sinh nay bao gom:

T bd Anoplurida, vi du vi khudn Haematopinus spp., Linognathus spp.,
Pediculus spp., Phtirus spp. va Solenopotes spp.; cac vi du cu thé la: Linognathus
setosus, Linognathus vituli, Linognathus ovillus, Linognathus oviformis, Linognathus
pedalis, Linognathus stenopsis, Haematopinus asini macrocephalus, Haematopinus
eurysternus, Haematopinus suis, Pediculus humanus capitis, Pediculus humanus

corporis, Phylloera vastatrix, Phthirus pubis, Solenopotes capillatus;

T bd Mallophagida va cdc phin by Amblycerina va Ischnocerina, vi du
Trimenopon spp., Menopon spp., Trinoton spp., Bovicola spp., Werneckiella spp.,
Lepikentron spp., Damalina spp., Trichodectes spp., Felicola spp.; vi du cu thé la:
Bovicola bovis, Bovicola ovis, Bovicola limbata, Damalina bovis, Trichodectes canis,

Felicola subrostratus, Bovicola caprae, Lepikentron ovis, Werneckiella equi;

T bd con trung hai canh va cdc phan by Nematocerina va Brachycerina, vi du
Aedes spp., Anopheles spp., Culex spp., Simulium spp., Eusimulium spp.,
Phlebotomus spp., Lutzomyia spp., Culicoides spp., Chrysops spp., Hybomitra spp.,
Atylotus spp., Tabanus spp., Haematopota spp., Philipomyia spp., Braula spp., Musca
spp., Hydrotaea spp., Stomoxy spp., Haematobia spp., Morellia spp., Fannia spp.,
Glossina spp., Calliphora spp., Lucilia spp., Chrysomyia spp., Wohlfahrtia spp.,
Sarcophaga spp., Oestrus spp., Hypoderma spp., Gasterophilus spp., Hippobosca spp.,
Lipoptena spp., Melophagus spp. Aedes aegypti, Aedes albopictus, Aedes
taeniorhynchus, Anopheles gambiae, Anopheles maculipennis, Calliphora
erythrocephala, Chrysozona pluvialis, Culex quinquefasciatus, Culex pipiens, Culex
tarsalis, Fannia canicularis, Sarcophaga carnaria, Stomoxy calcitrans, Tipula paludosa,

Lucilia cuprina, Lucilia sericata, Simulium reptans, Phlebotomus papatasi,
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Phlebotomus longipalpis, Odagmia ornata, Wilhelmia equina, Boophthora
erythrocephala, Tabanus bromius, Tabanus spodopterus, Tabanus atratus, Tabanus
sudeticus, Hybomitra ciurea, Chrysops caecutiens, Chrysops relictus, Haematopota
pluvialis, Haematopota italica, Musca autumnalis, Musca domestica, Haematobia
irritans irritans, Haematobia irritans exigua, Haematobia stimulans, Hydrotaea irritans,
Hydrotaea albipuncta, Chrysomya clopyga, Chrysomya bezziana, Oestrus ovis,
Hypoderma bovis, Hypoderma lineatum, Przhevalskiana silenus, Dermatobia hominis,
Melophagus ovinus, Lipoptena capreoli, Lipoptena cervi, Hippobosca variegata,
Hippobosca equina, Gasterophilus intestinalis, Gasterophilus haemorroitalis,
Gasterophilus inermis, Gasterophilus nasalis, Gasterophilus nigricornis, Gasterophilus

pecorum, Braula coeca;

T b Siphonapterida, vi du, Pulex spp., Ctenocephalogenua spp., Tunga spp.,
Xenopsylla spp., Ceratophyllus spp.; vi du cu thé 1a: Ctenocephalogenua canis,

Ctenocephalogenua felis, Pulex irritans, Tunga penetrans, Xenopsylla cheopis;

Tur bd Heteropterida, vi du, Cimex spp., Triatoma spp., Rhodnius spp.,
Panstrongylus spp.

Tt bo Blattarida, vi du, Blatta orientalis, Periplaneta americana, Blattela

germanica, Supella spp. (vi du, Supella longipalpa).

T phan 16p Acari (Acarina) va cdc by Meta- va Mesostigmata, vi du, Argas
spp., Ornithodorus spp., Otobius spp., Ixodes spp., Amblyomma spp., Rhipicephalus
(Boophilus) spp., Dermacentor spp., Haemophysalis spp., Hyalomma spp.,
Dermanyssus spp., Rhipicephalus spp. (tir giéng ban diu multi-host tick s),
Ornithonyssus spp., Pneumonyssus spp., Raillietia spp., Pneumonyssus spp.,
Sternostoma spp., Varroa spp., Acarapis spp.; vi du cu thé 1a: Argas persicus, Argas
reflexus, Ornithodorus moubata, Otobius megnini, Rhipicephalus (Boophilus)
microplus, Rhipicephalus (Boophilus) decoloratus, Rhipicephalus (Boophilus)
annulatus, Rhipicephalus (Boophilus) calceratus, Hyalomma anatolicum, Hyalomma
aegypticum, Hyalomma marginatum, Hyalomma transiens, Rhipicephalus evertsi,

Ixodes ricinus, Ixodes hexagonus, Ixodes canisuga, Ixodes pilosus, Ixodes rubicundus,
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Ixodes scapularis, Ixodes holocyclus, Haemaphysalis concinna, Haemaphysalis
punctata, Haemaphysalis cinnabarina, Haemaphysalis otophila, Haemaphysalis leachi,
Haemaphysalis longicorni, Dermacentor marginatus, Dermacentor reticulatus,
Dermacentor pictus, Dermacentor albipictus, Dermacentor vaersoni, Dermacentor
variabilis, Hyalomma mauritanicum, Rhipicephalus sanguineus, Rhipicephalus bursa,
Rhipicephalus appendiculatus, Rhipicephalus capensis, Rhipicephalus turanicus,
Rhipicephalus zambeziensis, Amblyomma americanum, Amblyomma variegatum,
Amblyomma maculatum, Amblyomma hebracum, Amblyomma cajennense,
Dermanyssus gallinae, Ornithonyssus bursa, Ornithonyssus sylviarum, Varroa

jacobsoni;

T bd Actinedida (Prostigmata) va Acaridida (Astigmata), vi du, Acarapis spp.,
Cheyletiella spp., Ornithocheyletia spp., Myobia spp., Psorergates spp., Demodex spp.,
Trombicula spp., Listrophorus spp., Acarus spp., Tyrophagus spp., Caloglyphus spp.,
Hypodectes spp., Pterolichus spp., Psoroptes spp., Chorioptes spp., Otodectes spp.,
Sarcoptes spp., Notoedres spp., Knemidocoptes spp., xytodites spp., Laminosioptes
spp.; vi du cu thé 1a: Cheyletiella yasguri, Cheyletiella blakei, Demodex canis,
Demodex bovis, Demodex ovis, Demodex caprae, Demodex equi, Demodex caballi,
Demodex suis, Néotrombicula autumnalis, Neotrombicula desaleri, Neoschdngastia
xerothermobia, Trombicula akamushi, Otodectes xynotis, Notoedres cati, Sarcoptis
canis, Sarcoptes bovis, Sarcoptes ovis, Sarcoptes rupicaprae (=S. caprae), Sarcoptes
equi, Sarcoptes suis, Psoroptes ovis, Psoroptes cuniculi, Psoroptes equi, Chorioptes
bovis, Psoergates ovis, Pneumonyssoidic mange, Pneumonyssoides caninum, Acarapis

woodi.

Hop chét hoat tinh theo sang ché ciing c6 thé thich hop dé phong trir dong vat
chan d6t, giun san va ddng vat nguyén sinh ma pha hoai dong vét. Cac loai dong vat
bao gém vat nudi trong ndng nghiép, vi du nhu gia suc, clru, dé, ngua, lgn, lira, lac da,
trau, tho, ga, ga tdy, vit, ngan, ngéng, ca nudi, ong. Cac loai dong vat nay ciling bao
gbdm vit nudi trong nha - cling duoc goi 12 vat nudi - ching han nhu, vi dy, ch6, meo,
chim léng va ca nudi, va cling dugc goi la dong vat thtr nghiém, chéng han nhu, vi du,

chudt déng, chudt lang, chudt nha va chudt hoang.
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Viéc phong trir dong vat chan dét, giun san va/hoic dong vat nguyén sinh lam
giam cac truong hop chét va lam ting ning sudt (cho thit, sita, len, da sdng, trimg, mét
V.v...) va strc khoe ciia con vat chil, va ca viéc st dung hop chit hoat tinh theo sang

ché ¢6 thé kinh té hon va d& dang quan 1y vét nudi hon.

Vi du, mong mudn ngin ngira hodc ngin chin sy hut mau cta vét chu cia dong
vat ky sinh (néu phit hop). Viéc phong trir dong vét ky sinh ciing c6 thé gop phan ngin

ngira sy lan truyén céc chat 1y nhiém.

Thuat ngit "phong trir", nhu duoc st dung & dy vé linh vuc sitc khoée dong vat,
c¢6 nghia 1a cac hop chét hoat tinh hoat dong bing cach giam ty 16 xay ra ky sinh tring
dang noi dén & dong vt bi nhiém ky sinh tring ndy dén muc vo hai. Cu thé hon,
"phong trir" nhu duge sir dung trong ban md ta ndy, c6 nghia 13 hop chét hoat tinh giét

ky sinh trung dang n6i dén, trc ché su phat trién hodc rc ché sy tang sinh ctia né.

Thong thudng, hop chit hoat tinh theo sang ché c6 thé duge st dung truc tiép khi
chung dugc ding dé xir Iy dong vét. T6t hon chung duoc ding & dang duge phdm ma

¢6 thé bao gém t4 dugce va/hodc chét bo trg dugc dung da biét trong linh vuc nay.

Trong linh strc khoe dong vét va quan 1y dong vit, cac hop chét hoat tinh dugc st
dung (dugc ding) theo cach da biét, bang cach dua vao trong rudt & dang, vi du, vién
nén, vi€én nang, chét long, lidu thudc 16n, hat nho, bdt nhao, vién thude to, qué trinh
thong va thubc dan, bing dua vao qua duong ngoai rudt, nhu, vi du, bang tiém (trong
co, dudi da, qua tinh mach, trong xoang bung va tuong tw), ciy bing dwa vao qua mil,
bang sir dung qua da & dang, vi du, nhiing hodc ngdm, phun, rét 1én va chdm diém Ién,
ria va nghién thanh bot, va ca véi su hd trg ciia cac hat dic chira hop chét hoat tinh,
nhu vong dém, ddu tai, ddu dudi, dai chi, cac dai vong, thiét bi danh ddu va twong tu.
Céc hop chét hoat tinh nay c6 thé dugc bao ché & dang dau gbi hodc dang phu hop dé

dung trong binh phun hodc phun khong ép ltrc, vi du phun bom va phun tén.

Khi duoc st dung cho vét nuoi, gia cAm va loai tuong tu, hop chét hoat tinh theo
sang ché c6 thé duoc sit dung & dang ché phdm (vi du, bdt, bdt uét [“wettable

powders-WP”], nhil tuong, chit ¢6 dic nhii hoa ["emulsifiable concentrates-EC"],, ché
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phim chay tu do, dung dich dong nhit va chit c6 dic huyén phu [ [“suspension
concentrates-SC”]) ma chtra hop chét hoat tinh véi luong tir 1 dén 80% khédi luong,
truc tiép hodc sau pha loang (vi du, 100 dén 1000 14n), hodc chung c6 thé dugc sir

dung & dang bé hoa chét.

Khi duge sir dung trong linh vuc strc khoe dong vat, hop chét hoat tinh theo séng
ché c6 thé dugc sir dung két hop vai chét hiép ddng phit hop hodc hop chét hoat tinh
khac nhu, vi dy, thudc diét ve bét, thudc trir sdu, thudc trir giun san, chét chéng lai

dong vat nguyén sinh.

Hop chit theo sang ché c¢6 thé dugc ngudi c6 trinh d9 trong linh vuc nay diu ché

bang cac phwong phap thong thudong di biét,

So db phan ung 1 thé hién quy trinh diéu ché chung A dé didu ché hop chét (I)

theo sang ché.

So dé phan ting 1
1 T
R1 R W
HN™ HN R!
i " NP N
— 6 N
NS Q—NHR A|1| A, ll? V) X AN "
Al L x  ao NI N2 N 'R
A, 3 A = N
A
W w 3
an av o W
Céc gbc A1-As, Q, W, R! va R® ¢6 nghia nhu dd md ta & trén. T 13 nhém:
1 2
/
N_ \ *
N

trong d6 cac gbc Z', Z* va Z* c6 nghia nhu di néu & trén va du hoa thi 1 diém

lién két véi nhom C=W. X 13 bt ky nhom doi chuyén nao.

Hop chét theo sang ché thudc loai (I) c6 thé duoc diéu ché bang cach cho amin

c¢6 cong thirc chung (IV) phan tmg véi cdc dan xudt ctia axit carboxylic da hoat héa c6

-57-



21672

cong thirc chung (V). Phan ting c6 thé duge thuc hién trong su ¢6 mat hodc khong c6

mit cia dung moi. Trong bude nay, ciing ¢6 thé sir dung bazo phi hop.

Thong thudng, thudn lgi dé thuc hién budc phan Ung thir nhat trong quy trinh
didu ché A theo sang ché, khi phu hop, trong sw ¢6 mit ctia chit 1am loang phu hop va,

khi phtt hop, trong sy c6 mit ctia chit bd trg phan tng bazo phit hop.

Chét 1am loang dugc st dung voi lugng ¢6 loi & hdn hop phan tng con lai d&

dang c6 thé khudy duogc trong toan bd phan tng.

Phil hop dé st dung 1am dung moi 12 b4t ky dung méi nao khong lam anh huéng
dén phan mg vi du nhu, nude. Phi hop 13 hydrocacbon thom nhu benzen hogc toluen;
hydrocacbon halogen héa nhu diclometan, cloroform hodc carbon tetraclorua, ete
mach hé hodc vong nhu dietyl ete, dioxan, tetrahydrofuran hodc 1,2-dimetoxyetan;
este nhu etyl axetat va butyl axetat; keton vi du nhu, axeton, metyl isobutyl keton va
xyclohexanon; amit nhu dimetylformamit va dimetylaxetamit; nitril nhu axetonitril; va
cac dung mdi troe khac nhu 1,3-dimetyl-2-imidazolidinon; dung mdi ¢6 thé duoc sir

dung & dang nhu vy ludn hodc trong hdn hgp ctia hai hodc nhiéu dung méi.

Bazo st dung c6 thé 1 bazo hitu co nhu trietylamin, etyldiisopropylamin, tri-n-
butylamin, pyridin va 4-dimetylaminopyridin; Hon nita, c6 thé st dung, vi du, céc
bazo sau: hydroxit kim loai kiém vi du nhu, natri hydroxit va kali hydroxit; carbonat
nhu natri bicarbonat va kali carbonat; phosphat nhu dikali hydrophosphat va trinatri
phosphat; hydrua kim loai kiém nhu natri hydrua; alkoxit kim loai kiém nhu natri
metoxit va natri etoxit. Cac bazo nay co thé dugc st dung & ty 1€ tir 0,01 dén 5,0
dwong lugng mol dua vao (IV) va (V). Hon nita, ciing c¢6 thé st dung bac(I) xyanua
lam bazo va chét hoat hoa [Journal of Organic Chemistry. 1992, 57, 4394-4400;
Journal of Medicinal Chemistry 1992, 35, 3905-3918; Journal of Organic Chemistry
2003, 68, 1843-1851]

Nhiét d6 phan tmg phil hop nim trong khoang tir -20°C dén diém sbi cia dung
moi dua ra va thoi gian phan tng ndm trong khoang tir vai phut dén 96 gio, phu thude

vao chét phan tng, dung moi va nhiét do phan tng lya chon.
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Carbonyl halogenua vong khi dugc thé hién bang cong thirc chung (V) c6 thé
dugc didu ché theo cach tuong tu bing cach cho axit carboxylic di vong phan tng véi
chit halogen hoéa nhu thionyl clorua, thionyl bromua, phosphoryl clorua, oxalyl clorua,

phospho triclorua, v.v.... [Houben-Weyl, 1952, Vol. VIII, p.463 ff.].

Tuy nhién, viéc diéu ché carboxamit dwgc thé hién bang cong thirc (I) cling cé
thé dugc thuc hién bang cach sir dung cac chét két hop nhu dixyclohexylcarbodiimit
va chat bd sung nhu 1-hydroxybenzotriazol [Chem. Ber. 1970, 788]. Ciing c6 thé sir
dung cac chét két hop nhur 1-etyl-3-(3-dimetylaminopropyl)carbodiimit, 1,1’-carbonyl-

1H-imidazol va hop chét tuong ty.

Chéat két hop str dung dé thyuc hién quy trinh diéu ché nay 1a tit ca cac chét phu
hop dé tao thanh lién két este hoic amit (tham khao vi du, Bodansky et al., Peptide
Synthesis, 2nd ed., Wiley & Sons, New York, 1976; Gross, Meienhofer, The Peptide:
Analysis, Synthesis, Biology, Academic Press, New York, 1979).

Hon nita, ciing ¢ thé st dung céc anhydrua két hop dé didu ché () [J. Am.
Chem. Soc 1967, 5012]. Trong quy trinh ndy, c6 thé st dung cac este cloroform khéac
nhau, vi du isobutyl cloroformat, isopropyl cloroformat. Cho muc dich nay ciing c6 thé

st dung dietylaxetyl clorua, trimetylaxetyl clorua va chit twong tu.

Céc hop chét co cong thirc cdu tao chung (IV) c6 thé dugc didu ché bang cach
cho amin c¢6 cong thirc cdu tao chung (IIT) phan tmg v6i din xuét cua axit carboxylic
da hoat hoa c6 cong thirc cdu tao chung (IT). O day,str dung cing mdt didu kién nhu
trong diéu ché (I) dd mo ta & trén vé viéc lya chon dung méi, diéu kién phan tng, thoi

gian phan Gmg va chét phan tng.

So @ phan ting 2 thé hién quy trinh diéu ché chung B @& tdng hop hop chit (I)

theo sang ché.

So do6 phdn iing 2
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SNTw Q-NHR® N™ W
I
A R = AR
A2\A3/ N\Q Az\AS/ X
W iy W

Céc gbc A1-A4, Q, R!, RS va W ¢6 nghia nhu d3 mo ta & trén. X 12 bat ky nhém

doi chuyén nao va alk 1a gbc alkyl vi du nhw, metyl hodc etyl. T 13 nhém

1 2

trong d6 cac goc Z!, Z? va Z3 ¢6 nghia nhu di néu & trén va dau hoa thi 1 diém

lién két v&i nhom C=W.

Hop chét theo sang ché thudc loai (I) c6 thé dugc didu ché bé‘mg cach cho amin
¢6 cong thirc céu tao chung (IIT) phan tng véi dan xuét cua axit carboxylic da hoat
hoa c6 cong thirc ciu tao chung (VIID). O déy, sir dung cing mot diéu kién nhu trong
su chuyén hoéa (IV) va (V) thanh (I) da mé ta trong quy trinh didu ché A vésy lya chon

dung mbi, didu kién phan ung, thoi gian phan tmg va chét phan tng.

Dén xuét clia axit carboxylic d4 hoat hoa ¢ cong thirc cdu tao chung (VIIL) ¢6
thé dugc didu ché bang su tdng hop hai budc tir carboxylic este twong tng ¢ cong
thirc cdu tao chung (VII). Trong bude thir nhét, chirc axit carboxylic, dugc bao vé &
dang este (O-Alk), ctia hop chit (VII), phu thudc vao alkyl este sir dung, duoc khir bao
vé bang chit phan mg phi hop [Greene’s protective groups in organic synthesis, 4.
Edition, P. G. M. Wuts, T. W. Greene, John Wiley & Sons, Inc., Hoboken, New
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Jersey], va nhom hydroxyl tw do cia chtrc axit ciia (VIII-1) tao thanh duoc chuyén
thanh nhém doi chuyén X. O déy, co thé sir dung ciing mot quy trinh nhu da mo ta d¢é
diéu ché (V). Hop chit co codng thire cdu tao chung (VII) c6 thd duge didu ché bang
cach cho amin c6 cong thirc cdu tao chung (VI) phan tng v6i din xuét cia axit
carboxylic da hoat hoa c6 cong thirc cAu tao chung (V). 0 day, st dung cing mot diéu
kién nhu diéu kién tong hop (I) d3 md ta trong quy trinh didu ché A v& su Iya chon

dung mdi, didu kién phan tng, thoi gian phan tmg va chat phan tng.

So d6 phan tng 3 thé hién quy trinh didu ché chung C dé téng hop hop chit (I)

theo sang ché.

So d6 phan ving 3
T T
Ho /K R\ /K
N Sw N Sw
1.
A|1|)§A4 P _RX Aﬁ)*A4 R"
A = N<
A p 2N NG Q
W W

(1-1) U

Céc gbc A1-A4, Q, R® va W ¢6 nghia nhu da mé ta & trén. X 1a bat ky nhom doi
chuyén nao vi du nhu, clo, brom hoéc iot. T 1a nhém

1 2

trong d6 cac gbc Z!, Z2 va 73 ¢6 nghia nhu da néu & trén va diu hoa thi 13 diém
lién két v6i nhém C=W. R! 14 c4c gbc dd mé ta & trén ngoai trir hydro.

Hop chit c6 cong thirc cdu tao chung (I) trong d6 R1 # H c¢6 thé c6 thé duoc
didu ché tir hop chit c¢6 cong thirc cdu tao chung (I-1). O day, c6 thé sir dung céc quy
trinh dd biét dén trong tai litu [R1 = alkyl & (het)arylalkyl tuy y dugc thé:
W02008/061688; Journal of Heterocyclic Chemistry 1995, 32(3), 835-839;
W02011/029808; W02010/020432; US2010/0152192; WO02010/101949;
WO02010/043377, Medicinal Chemistry Letters 2011, 2(8), 632-637; Journal of
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Heterocyclic Chemistry 1977, 14(7), 1263-1265; W02011/020193; W02008/121602;
WO02006/074924; W02006/065794 | R1 = alkylcarbony & (het)aryl(alkyl)carbonyl
thy y dugc thé: WO02010/015545; Journal of the Chemical Society, Perkin
Transactions 1 2002, (2), 257-274; US 7951828 | R1 = alkoxycarbonyl &
(het)aryl(alkyl)oxycarbonyl tuy y dugc thé: WO02011/112731; W02009/027393;
Journal of Organic Chemistry 2011, 76(8), 2502-2520 | R1 = alkynyl tuy y duoc thé:
Synthesis 2007, (18), 2920-2923; Tetrahedron 2006, 62(16), 38563871; Journal of the
American Chemical Society 2006, 128(14), 45864587; Chemical Communications
(Cambridge, United Kingdom) 2010, 46(8), 1269-1271; W02009/027393 | R1 =
alkenyl tuy y dugc thé: Organic Chemistry: An Indian Journal 2010, 6(1), 52-55;
European Journal of Organic Chemistry 2009, (1), 72-84; WO02006/067444;
W02005/049585].

So db phan tmg 4 thé hién quy trinh diéu ché chung D @ téng hop hop chét (I)

theo sang ché.

So db phén veng 4
T T
RN )%W KN/KW
A7SA, H _ReX A7SA, Flae

Cac gbc A1-As, Q, R! va W ¢6 nghia nhu d3 mé ta & trén. X 12 bét ky nhém doi

chuyén nao, vi du nhu, clo, brom hodc iot. T 1a nhom

1 2

trong d6 céc goe Z!, Z* va Z* ¢6 nghia nhw da néu ¢ trén va dau hoa thi 13 diém

lién két voi nhom C=W. R 1a cic gbc dd md ta & trén.
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Hop chit ¢6 cong thirc cdu tao chung (I) ¢6 thé dugce didu ché tir hop chit ¢o
cong thirc cdu tao chung (I-1). G ddy, c6 thé sir dung céc quy trinh da d& cap trong quy
trinh diéu ché C.

Hop chét c6 cong thirc chung (II-1), (II-1-1) va (II-2) c¢6 thé dugc sir dung lam
tién chét cho céc chét c6 cong thirc chung (II). Cac chét c6 cong thirc chung (1I-1-1)
thuong duoc biét dén 1a hop chit héa hoc hitu co ¢6 thé thu duoc bing quy trinh tdng
hop da thiét 1ap. Con dwong tdng hop phii hop cho axit aminocarboxylic vong c¢6 cong

thirc chung (II-1-1) dugc thé hién trong so d6 phan tng 5.

So dé phan ving 5

NH

A)\A (IX) ‘ AQ\A/)i

1 4 Me
A|2|\ /)\ ’
Ay X NH,
Py ®)
AN
o Y
Sy

(II-1-1) H

)\
A1/k\//lxi \ A|1| A, ]
Il AN /)ﬁ]/ ~
A =

o)
(X1 AN, (XI)
[
A = (0]
2 4, SAlk
XI) O

5\
/

Hop chét nitro- hodc amino (di)thon da halogen héa, vi du, nhu duoc thé hién
bing cong thirc (IX) va (XIV) c6 thé lam nguyén liéu ban ddu dé diéu ché axit
aminocarboxylic ¢6 cbng thirc cdu tao chung (II-1-1). O day, nhom doi chuyén X
dwoc thay thé bing nhém xyano, va nhém sau ciing dugc thé thity phén axit hoic
bazo. Su trao dbi halogen/xyano c6 thé duoc thuc hién, vi du, béng su thé 4i nhan &

vong thom bang cach st dung loai xyanua vi du nhu, natri xyanua [US 4766219], hogc
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ngoai ra bing phan tmg qua trung gian ddng [Journal of Antibiotics 1994, 47(12),
145665].

Trong trudng hop hop chét nitro (IX, X, va XIII), sau d6 chirc nitro c6 thé bi
khir thanh chttc amino. Quy trinh phit hop dé khir 13 sy hydro hoéa va phén Gng qua
trung gian kim loai vi du nhu, thiéc(Il) clorua, bot sét, bot kém va cac hop chit trong

tu chung.

Sy hydro héa c¢6 thé duge thuc hién trong dung mdi phu hgp trong sy ¢ mit cia
chit xuc tac dudi ap sudt khi hydro (4p sudt chudn hodc ap suét cao). Phi hop @& su
dung 1am lam chat xtc tac 1a chit xtic tic paladi vi du nhu, paladi trén than, chét xuc
tac niken nhu Raney niken, chét xuc tac coban, chét xtc tac ruteni, chit xdc tac rodi,
chit xtc tac platin va cc hop chét tvong tu chung. Dung mdi phu hgp 1a nudc, rugu
nhu metanol va etanol, hydrocacbon thom nhu benzen va toluen, ete mach hd hodc
vong nhu dietyl ete, dioxan va tetrahydrofuran, va c4 este nhu etyl axetat. C6 thé tién
hanh khtt trong pham vi &p suit nim trong khoang tir 1 dén 100 ba (1.102-1.10* kPa),
trong d6 nhiét do c6 thé thay ddi trong khoang tir -20°C dén diém soi cua dung moi st
dung. Phu thudc vao diéu kién phan tng, thoi gian phan ng nim trong khodng tir vai

phut dén 96 gio.

Su khtr qua trung gian kim loai, vi du b'ﬁmg thiéc(Il) clorua, c6 thé duoc thuc

hién theo quy trinh da mo ta trong Organic Syntheses Coll. Vol. (III), 453.

Hon nita, axit aminocarboxylic (di) thom c6 cong thirc ciu tao chung (II-1-1)
ciing c6 thé duge diéu ché tir cc tién chit metyl trong tmg thudc loai (X) bang su oxy
héa. Chét oxy hoa phit hop cho sy oxy nay 13, vi dy, kali permanganat, natri dicromat,
crom trioxit va cac hop chat tvong tu chiing [Tetrahedron Letters 1995, 36(25), 4369-
72; Bioorganic & Medicinal Chemistry Letters 2007, 17(4), 1043-1046]. Ciing c6 thé
str dung quy trinh enzym cho céc su oxy héa nay [PCT Int. Appl., 9502061]. Su khir

chirc nitro sau d6 ¢6 thé dugc thuce hién twong tw nhu qyuy trinh da mé ta & trén.

Phuong phéap khac dé didu ché axit aminocarboxylic (di)thom c6 cong thirc cdu

tao chung (II-1-1) 12 sy nitro hoa tién chat ciia axit carboxylic duge thé hién bang cong
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thire (XTI) hodc (XII) va sau d6 khit chirc nitro. Sy nitro hda c6 thé dugc thuc hién
bing cach sir dung cic quy trinh d3 biét dén trong tai liéu [Justus Liebigs Annalen der
Chemie 1958, 611, 194-205; hodcganikum, Wiley-VCH, 22. Edition, 358ff]. Su khu

chtrc nitro sau d6 doi hoi phai duge thuc hién twong tu v6i quy trinh da mé ta & trén.

Hon nfta, axit aminocarboxylic (di) thom c6 cong thirc ciu tao chung (II-1-1)
c6 thé duge diéu ché tir cac (hetero)aryl triflat twong tmg thudc loai (XIII) bang cach

str dung quy trinh c6 xdc tac paladi [Synthesis 2006, (4), 594-596].

Hop chét c¢6 cong thire chung (II-1) c6 thé dwoc didu ché tu hop chét c6 cong
thire chung (II-1-1) bang quy trinh tbng hop da thiét 14p. Con duong tong hop phi hop
cho axit aminocarboxylic vong c¢6 cong thirc chung (II-1) dwoc thé hién trong so dd

phén tng 6.

So do phdn ving 6

NH HN

2
AA& H A/gA‘t H
AQ\A:J\[(O AQ\A%]/O
o) o)
(II-1-1) II-1)

Céc goc Ai-A4 c6 nghia nhu d3 mo ta & trén. Goc R! 1a goc dd mo ta & trén ngoai

trir hydro.

Su chuyén hoéa, da biét dén trong tai liéu, (II-1-1) thanh (II-1) c¢6 thé dién ra,
khong ké nhimg quy trinh khac, thong qua su tao nhém amin khir [Bioorganic &
Medicinal Chemistry Letters 2005, 15(21), 4752-4756; W02010-142402; US2010-
0324056] hodc sy alkyl hoa truc tiép [Tetrahedron Letters 1977, (9), 771-774; Journal
of the American Chemical Society 1997, 119(9), 2315-2316; Journal of Combinatorial
Chemistry 2006, 8(6), 834-840].

Hop chét ¢6 cong thie chung (II-2) c¢6 thé dugc didu ché tir hop chit c6 cong
thitc chung (II-1) bing quy trinh tdng hop da thiét 1ap. Con dwong tdng hop phit hop
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cho axit aminocarboxylic c6 cong thitc chung (I1-2) dugc thé hién trong so dd phan

ung 7.

So dé phan ving 7

(II-1) (I1-2)

Céc goc Ai-As va R! ¢6 nghia nhu d3 md ta & trén.

Su chuyén héa hop chit c6 cong thirc chung (II-1) thanh hop chét c6 cong thirc
chung (II-2) ¢6 thé dugc thuc hién twong tu véi cac phan tmg da biét dén trong tai li¢u

[US2009-0023798; W02009-044200; WO2010-085352].

Quy trinh tdng hop axit carboxylic di vong c6 cong thirc chung (V) phu hop

duogc thé hién trong so dd phan tmg 8.

So dé phan iing 8

0 W
T-H —— T — T—/<
(XVI) _4{
/ (V 1)
T—Hal \
(Xvi
OH
(V-2)

Gbc W c6 nghia nhu d3 mo ta & trén. Hal 12 halogen phu hop, vi du brom hozic
jot. X 12 nhom dosi chuyén phit hop vi du nhu, clo. T 12 nhém
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trong d6 céc goc Z', Z? va Z3 c6 nghia nhu d4 néu & trén va dau hoa thi 1a diém

lién két véi nhém Me, gid, Hal, COOH, C(=S)OH hoc CEW)X.

Axit carboxylic di vong c¢6 cdng thirc cdu tao chung (V-1) c¢6 thé dugc didu ché,
khong ké nhitng chét khac khéc, tir din xudt metyl c6 cong thirc chung (XV) bang su
oxy hoa chirc metyl. Dé thuc hién viéc ndy, c6 thé st dung céc quy trinh vira @& cap ¢

trén dé oxy hoa nhém metyl ctia hop chét c6 cong thire cu tao chung (X).

Axit carboxylic di vong c6 cong thirc ciu tao chung (V-1) c6 thé duge didu ché
tir cac tién chit c6 cong thirc cdu tao chung (XVI) bing su kha proton héa st dung
bazo phi hop va lam sach carbanion twong ung bing cacbon dioxit [Journal of
Medicinal Chemistry 2008, 51(4), 937-947; Bioorganic & Medicinal Chemistry
Letters 2007, 17(22), 6274-6279]. Bazo phu hop 1a, vi dy, lithi diisopropylamit, n-
butyllithi, s-butyllithi va cac hop chét trong ty ching.

Ciing phit hgp cho quy trinh d3 mé ta & trén dé didu ché axit carboxylic di vong
c6 cong thirc cdu tao chung (V-1) 1a cac di vong da halogen héa (XVII) phu hgp. Tuy
nhién, & day carbanion khong dugc sinh ra do sy khir proton héa ma do phan tmg thé
nguyén tr H bang kim loai [Angewandte Chemie, International Edition 2008, 47(2),
311-315]. Uu tién cho phan tmg thé nguyén tir H bing kim loai 13 n-butyllithi, t-

butyllithi va isopropylmagie clorua.

Axit carboxylic di vong c6 cong thic cdu tao chung (V-1) ciing c6 thé duoc
chuyén hoa tir cac tién chit da halogen hoa cé cong thire ciu tao chung (XVII) bang
phan tng xtc tic paladi da biét dén trong tai lidu thanh carboxylic este di vong tuong

ng [Russian Journal of Applied Chemistry 2007, 80(4), 571-575].

Axit carboxylic di vong c6 cong thirc cdu tao chung (V-1) c6 thé dugc didu ché

thém tir hop chét da halogen héa c¢6 cong thirc cdu tao chung (XVII) bing phan tng
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thé xyanua va sau d6 1a thuy phan chc nitril bang axit hoic bazo manh [WO

2005079801].

Axit thiocarboxylic di vong c¢6 cong thirc cdu tao chung (V-2) c¢6 thé duoc didu
ché tir (V-1) twong ty v&i phuong phép, da biét dén trong tai lidu, duge mo ta dé didu

ché hop chat c6 cong thirc chung (11-2).

Dan xuét ciia axit carboxylic di vong da hoat hoa vi du nhu, carbonyl halogenua
nhu dugc thé hién bing cdu tric (V) c¢6 thé duge didu ché bing cach cho axit
(thio)carboxylic vong duge thé hién bang cong thirc (V-1) va (V-2) phan tng v&i chit
halogen héa nhu thionyl clorua, thionyl bromua, phosphoryl clorua, oxalyl clorua,

phospho triclorua v.v.... [Organikum, Wiley-VCH, 22. Edition, 496ff].

Dian xuét clia axit carboxylic d4 hoat héa c6 cong thirc cdu tao chung (II) ¢6 thé
duogc diéu ché bang quy trinh thudng da biét trong tai lidu tir axit carboxylic c6 cong
thirc (II-1) [Organikum, Wiley-VCH, 22. Edition, 496ff; Chem. Ber. 1970, 788; J.
Am. Chem. Soc 1967, 5012]. Céc hop chét c6 cong thirc (II-1) ¢ ban trén thi trudng
hodc ¢6 thé duge diéu ché bang cac quy trinh da biét trong tai liéu [Synthesis 2006,
(4), 594-596; Tetrahedron Letters 1995, 36(25), 4369-72; Bioorganic & Medicinal
Chemistry Letters 2007, 17(4), 1043-1046; PCT Int. Appl., 9502061, Journal of
Organic Chemistry 1954, 19, 357-64; WO 2001083459].

Hop chét c6 cong thirc cdu tao chung (IIT) ¢6 ban trén thi trudng va/hodc co thé
duoc diéu ché bang cac quy trinh sau, ma da biét dén trong tai liéu hodic quy trinh
tuong tu [Journal of Organic Chemistry 1990, 55(14), 427681; WO 2005028429; WO
2005021485; hodcganic Letters 2010, 12(9), 1944-1947; Tetrahedron 1999, 55(24),
7625-7644].

Hop chét c6 cong thirc cdu tao chung (V) thuong c6 ban trén thi trudng va/hodc
¢6 thé dugc didu ché bing cac quy trinh da biét trong tai liéu [Journal of Medicinal
Chemistry 2008, 51(4), 937-947; Bioorganic & Medicinal Chemistry Letters 2007,
17(22), 6274-6279; Russian Journal of Applied Chemistry 2007, 80(4), 571-575; WO
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2005079801; Journal of Organic Chemistry 2008, 73(9), 3523-3529; Bioorganic &
Medicinal Chemistry Letters 2005, 15(22), 4898-4906; US2006069270]

Hop chét c¢6 cong thic cdu tao chung (VI) c6 thé duge didu ché bing quy trinh
da biét dén trong tai liéu tir hop chét c6 cobng thirc ciu tao chung (IT) [Journal of the
American Chemical Society 2001, 123(34), 8177-8188; Inorganica Chimica Acta
2006, 359(6), 1912-1922].

Cac hop chét co cong thirc chu tao chung tur (IX) dén (XVII) cb ban trén thi

truong vi/hoic da duge biét dén trong tai lidu chuyén mén thich hop.

Chét oxy hoa dé oxy héa nhém rugu di duoc biét dén (tham khao, vi du,
Oxidizing agents in Organic Synthesis by Oxidation with Metal Compounds, Mijs, de
Jonge, Plenum Verlag, New York, 1986; Manganese Compounds as Oxidizing Agens
in Organic Chemistry, Arndt, Open Court Publishing Company, La Salle, IL, 1981;
The Oxidation of Organic Compounds by Pemanganat Ion va Hexavalent Crom, Lee,
Open Court Publishing Company, La Salle, IL, 1980). Qua trinh oxy héa c6 thé duoc
thuc hién, vi dy, trong su c6 mét clia permanganat (vi dy, kali permanganat), oxit kim
loai (vi du, mangan dioxit, crom oxit ma c6 thé dugc st dung, vi du, trong
dipyridincrom(VI) oxit 13 chit phan ung Collin (tham khao J. C. Collins et al.,
Tetrahedron Lett. 30, 3363-3366, 1968)). Ciing trong su c6 mat ctia pyridini clocromat
(vi du, chat phan ing Corey) (ciing tham khao R. O. Hutchins et al., Tetrahedron Lett.
48, 4167-4170, 1977; D. Landini et al. Synthesis 134-136, 1979) hodc ruteni tetroxit
(tham khao S.-I. Murahashi, N. Komiya Ruthenium-catalyzed Oxidation of Alkenes,
Ruou, Amin, Amits, B-Lactams, Phenols va Hydrocacbon, in: Modern Oxidation
Methods, Baeckvall, Jan-Erling (Eds.), Wiley-VCH-Verlag GmbH & Co. KGaA,
2004). Ciing phu hop 1a phan rng oxy héa khr si€u &m va st dung kali permanganat
(tham khao J. Yamawaki et al., Chem. Lett. 3, 379-380, 1983).

T4t ca cac chét bd tro phan Ung axit hodc bazo phi hop déu c6 thé dugc st dung
theo cdc quy trinh d3 mo ta trong tai liéu dé tach khbi/ldy nhom bao vé SG ra. Khi
nhém bao vé loai carbamat dugc st dung cho nhém amino, vu tién st dung chét bd trg

phan tng axit. Khi nhém bao v¢ t-butylcarbamat (nhém BOC) dugc st dung, vi du, su
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dung hdn hop cla axit khoang nhu axit clohydric, axit bromhydric, axit nitric, axit
sulphuric, axit phosphoric hodc axit hitu co nhu axit benzoic, axit formic, axit axetic,
axit triflo axetic, axit metansulphonic, axit benzensulphonic hodc axit toluensulphonic
va chét lam lodng phi hop nhu nu6c va/hodc dung mdi hitu co nhu tetrahydrofuran,
dioxan, diclometan, cloroform, etyl axetat, etanol hoic metanol. Uu tién d& xuit hdn
hop cua axit clohydric hodc axit axetic v§i nudc va/hodc dung modi hitu co, nhu etyl

axetat.

D3 biét réng céc phan tng cu thé va quy trinh diéu ché c6 thé dugc thuc hién mot
cach hiéu qua trong sy c¢6 mit cia chit 1am lodng hodc dung méi va chét bd tro phan
g bazo hoic axit. Ciing c6 thé sir dung hdn hop cua chét 1am loang hoac dung méi.
Chit 1am lodng hodc dung méi dwgc sir dung véi lwong c6 loi dé hdn hop phan ng

con lai d& dang c6 thé khudy duoc trong toan bd phan tmg.

Chét 1am lodng hodc dung mdi phi hop dé thuc hién cac quy trinh theo sang ché
13, theo nguyén tic, tit ca dung méi hitu co déu tro dudi didu kién phan ung cu thé. Vi
du bao gdm: halohydrocacbon (vi du, clohydrocacbon nhu tetracloetylen, tetracloetan,
diclopropan, metylen clorua, diclobutan, cloroform, carbon tetraclorua, tricloetan,
tricloetylen, pentacloetan, diflobenzen, 1,2-dicloetan, clobenzen, bromobenzen,
diclobenzen, clotoluen, triclobenzen), rugu (vi du, metanol, etanol, isopropanol,
butanol), ete (vi du, etyl propyl ete, metyl tert-butyl ete, n-butyl ete, anisol, phenetol,
xyclohexyl metyl ete, dimetyl ete, dietyl ete, dipropyl ete, diisopropyl ete, di-n-butyl
ete, diisobutyl ete, diisoamyl ete, etylen glycol dimetyl ete, tetrahydrofuran, dioxan,
diclodietyl ete va polyete cua etylen oxit va/hodc propylen oxit), amin (vi du, trimetyl-,
trietyl-, tripropyl-, tributylamin, N-metylmorpholin, pyridin va tetrametylendiamin),
nitrohydrocacbon (vi du, nitrometan, nitroetan, nitropropan, nitrobenzen,
clonitrobenzen, o-nitrotoluen); nitril (vi du, axetonitril, propionitril, butyronitril,
isobutyronitril, benzonitril, m-clobenzonitril), tetrahydrothiophen dioxit, dimetyl
sulphoxit, tetrametylen sulphoxit, dipropyl sulphoxit, benzyl metyl sulphoxit,
diisobutyl sulphoxit, dibutyl sulphoxit, diisoamyl sulphoxit, sulphon (vi du, dimetyl,
dietyl, dipropyl, dibutyl, diphenyl, dihexyl, metyl etyl, etyl propyl, etyl isobutyl va

pentametylen sulphon), hydrocacbon béo, vong béo hodc thom (vi du, pentan, hexan,
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heptan, octan, nonan va hydrocacbon k¥ thuat), va ca cic chit dwgc goi 1a " spirit
trang" voi cac thanh phin ¢6 diém sbi nim trong khoang tir, vi du, tr 40°C dén 250°C,
xymen, phin doan didu mo6 voi diém sdi nim trong khoadng tir 70°C dén 190°C,
xyclohexan, metylxyclohexan, petroleum ete, ligroin, octan, benzen, toluen,
clobenzen, bromobenzen, nitrobenzen, xylen, este (vi du, metyl, etyl, butyl va isobutyl
axetat, dimetyl, dibutyl va etylen carbonat); amit (vi du, hexametylphosphoric triamit,
formamit, N-metylformamit, N,N-dimetylformamit, N,N-dipropylformamit, N,N-
dibutylformamit, N-metylpyrolidin, N-metylcaprolactam, 1,3-dimetyl-
3,4,5,6tetrahydro-2(1H)-pyrimidin, octylpyrolidon, octylcaprolactam, 1,3-dimetyl-2-
imidazolinedion, N-formylpiperidin, N, N’-diformylpiperazin) va keton (vi du, axeton,

axetophenon, metyl etyl keton, metyl butyl keton).

Chét b tro phén ing bazo dugc st dung dé thue hién quy trinh theo sang ché ¢6
thé 13 tat ca cac chat két dinh axit phii hop. Vi du bao gdm: hop chét kim loai kiém thd
hodc kim loai kiém (vi duy, hydroxit, hydrua, oxit va carbonat cta lithi, natri, kali,
magie, canxi va bari), bazo amidin hodc bazo guanidin (vi dy, 7-metyl-1,5,7-
triazabixyclo[4.4.0]dec-5-en (MTBD); diazabixyclo[4.3.0]nonen (DBN),
diazabixyclo[2.2.2]octan (DABCO), 1,8-diazabixyclo[5.4.0Jundecen (DBU),
xyclohexyltetrabutylguanidin (CyTBG), xyclohexyltetrametylguanidin (CyTMG ),
N,N,N,N-tetrametyl-1,8-naphtalendiamin, pentametylpiperidin) va amin, cu thé
tertiary amin (vi dy, trietylamin, trimetylamin, tribenzylamin, triisopropylamin,
tributylamin, trixyclohexylamin, triamylamin, trihexylamin, N,N-dimetylanilin, N,N-
dimetyltoluidin, N,N-dimetyl-p-aminopyridin, N-metylpyrolidin, N-metylpiperidin, N-
metylimidazol, N-metylpyrazol, N-metylmorpholin, N-metylhexametylendiamin,
pyridin, 4-pyrolidinopyridin, 4-dimetylaminopyridin, quinolin, a-picolin, B-picolin,
isoquinolin, pyrimidin, acridin, N,N,N",N"-tetrametylendiamin, N,N,N*,N"-
tetraetylendiamin, quinoxalin, N-propyldiisopropylamin, N-etyldiisopropylamin,

N,N'-dimetylxyclohexylamin, 2,6lutidin, 2,4-lutidin hodc trietyldiamin).

Chét bd tro phan tng axit str dung dé thyc hién quy trinh theo séang ché bao gém
tdt ca axit khoang (vi du, axit hydrohalic nhu axit flohydric, axit clohydric, axit

bromhydric hodc axit hydroioddic, va ca axit sulphuric, axit phosphoric, axit chia
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phospho, axit nitric), axit Lewis (vi du, nhdm(III) clorua, boron triflorua hoéc ete cla
no, titan(IV) clorua, thiéc(IV) clorua) va axit hitu co (vi dy, axit formic, axit axetic,
axit propionic, axit malonic, axit lactic, axit oxalic, axit fumaric, axit adipic, axit
stearic, axit tartaric, axit oleic, axit metansulphonic, axit benzoic, axit benzensulphonic

hodc axit para-toluensulphonic).

Néu nhém bao vé duoc dua vao so @6 phan (mg, tit ca cic nhom bao vé thuong
duoc biét @én déu duoc sir dung. Cu thé 1a cac chét dugc mo ta boi Greene T. W.,
Wuts P. G. W. in Protective Groups in Organic Synthesis; John Wiley & Sons, Inc.
1999, "Protection for the hydroxyl group including 1,2- and 1,3-diols".

Ciing phu hop 1a cac nhom bédo vé

thuéc loai metyl ete duoc thé (vi du, metoxymetyl ete (MOM), metylthiometyl
ete (MTM), (phenyldimetylsilyl)metoxymetyl ete (SNOM-OR), benzyloxymetyl ete
(BOM-OR) para-metoxybenzyloxymetyl ete (PMBM-OR), para-nitrobenzyloxymetyl
ete, ortho-nitrobenzyloxymetyl ete (NBOM-OR), (4-metoxyphenoxy)metyl ete (p-
AOM-OR), guaiacolmetyl ete (GUM-OR), t-butoxymetyl ete, 4-pentyloxymetyl ete
(POM-OR), silyloxymetyl ete, 2-metoxyetoxymetyl ete (MEM-OR), 2,2,2-
tricloetoxymetyl ete, bis(2-cloetoxy)metyl ete, 2-(trimetylsilyl)etoxymetyl ete (SEM-
OR), metoxymetyl ete (MM-OR));

thudc loai etyl ete duoe thé (vi du, 1-etoxyetyl ete (EE-OR), 1-(2-cloetoxy)etyl
ete (CEE-OR), 1-[2-(trimetylsilyl)etoxy]etyl ete (SEE-OR), 1-metyl-1-metoxyetyl ete
(MIP-OR), 1-metyl-1-benzyloxyetyl ete (MBE-OR), 1-metyl-1-benzyloxy-2-floetyl
ete (MIP-OR), 1-metyl-1-phenoxyetyl ete, 2,2,2-tricloetyl ete, 1,1-dianisyl-2,2,2-
tricloetyl ete (DATE-OR), 1,1,1,3,3,3-hexaflo-2-phenylisopropyl ete (HIP-OR), 2-
trimetylsilyletyl ete, 2-(benzylthio)etyl ete, 2-(phenylselenyl)etyl ete), ete (vi du,
tetrahydropyranyl ete (THP-OR), 3-bromotetrahydropyranyl ete (3-BrTHP-OR),
tetrahydrothiopyranyl ete, 1-metoxyxyclohexyl ete, 2- va 4-picolyl ete, 3-metyl-2-
picolyl-N-oxido ete, 2-quinolinylmetyl ete (Qm-OR), 1-pyrenylmetyl ete,
diphenylmetyl ete (DPM-OR), para, para’-dinitrobenzhydryl ete (DNB-OR), 5-
dibenzosuberyl ete, triphenylmetyl ete (Tr-OR), alpha-napthyldiphenylmetyl ete, para-
metoxyphenyldiphenylmetyl ete (MMTrOR), di(para-metoxyphenyl)phenylmetyl ete
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(DMTr-OR), tri(para-metoxyphenyl)phenylmetyl ete (TMTr-OR), 4-(4’-
bromophenaxyloxy)phenyldiphenylmetyl ete, 4,4°,4°’-tris(4,5-
diclophthalimidophenyl)metyl ete (CPTr-OR), 4,4°,4”’-tris(benzoyloxyphenyl)metyl
ete (IBTr-OR), 4,4’-dimetoxy-3’’-[N-(imidazolylmetyl)]trityl ete (IDTr-OR), 4,4°-
dimetoxy-3’’-[N-(imidazolyl-etyl)carbamoyl]trityl ete (IETr-OR), 1,1-bis(4-
metoxyphenyl)-1’-pyrenylmetyl ete (Bmpm-OR), 9-anthryl ete, 9-(9-phenyl)xanthenyl
ete (Pixyl-OR), 9-(9-phenyl-10-oxo0)anthryl (tritylone ete), 4-metoxytetrahydropyranyl
ete (MTHP-OR), 4-metoxytetrahydrothiopyranyl ete, 4-metoxytetrahydrothiopyranyl
S,S-dioxit, 1-[(2-clo-4-metyl)phenyl]-4-metoxypiperidin-4-yl ete (CTMP-OR), 1-(2-
flophenyl)-4-metoxypiperidin-4-yl ete (Fpmp-OR), 1,4-dioxan-2-yl ete,
tetrahydrofuranyl ete, tetrahydrothiofuranyl ete, 2,3,3a,4,5,6,7,7a-octahydro-7,8,8-
trimetyl-4,7-metanbenzofuran-2-yl ete (MBF-OR), t-butyl ete, allyl ete, propargyl ete,
para-clophenyl ete, para-metoxyphenyl ete, para-nitrophenyl ete, para-2,4-
dinitrophenyl ete (DNP-OR), 2,3,5,6tetraflo-4-(triflometyl)phenyl ete, benzyl ete (Bn-
OR));

thudc logi benzyl ete duge thé (vi du, para-metoxybenzyl ete (MPM-OR), 3,4-
dimetoxybenzyl ete (DMPM-OR), ortho-nitrobenzyl ete, para-nitrobenzyl ete, para-
halobenzyl ete, 2,6diclobenzyl ete, para-aminoaxylbenzyl ete (PAB-OR), para-
azidobenzyl ete (Azb-OR), 4-azido-3-clobenzyl ete, 2-triflometylbenzyl ete, para-
(metylsulphinyl)benzyl ete (Msib-OR));

thudc loai silyl ete (vi du, trimetylsilyl ete (TMS-OR), trietylsilyl ete (TES-OR),
triisopropylsilyl ete (TIPS-OR), dimetylisopropylsilyl ete (IPDMS-OR),
dietylisopropylsilyl ete (DEIPS-OR), dimetylhexylsilyl ete (TDS-OR), t-
butyldimetylsilyl ete (TBDMS-OR), t-butyldiphenylsilyl ete (TBDPS-OR),
tribenzylsilyl ete, tri-para-xylylsilyl ete, triphenylsilyl ete (TPS-OR),
diphenylmetylsilyl ete (DPMS-OR), di-t-butylmetylsilyl ete (DTBMS-OR),
tris(trimetylsilyl)silyl ete (sisyl ete), di-t-butylmetylsilyl ete (DTBMS-OR),
tris(trimetylsilyl)silyl ete (sisyl ete), (2-hydroxytyryl)dimetylsilyl ete (HSDMS-OR),
(2-hydroxytyryl)diisopropylsilyl ete (HSDIS-OR), t-butylmetoxyphenylsilyl ete
(TBMPS-OR), t-butoxydiphenylsilyl ete (DPTBOS-OR));

-73-



21672

thugc loai este (vi du, format este, benzoylformat este, axetat este (Ac-OR),
cloaxetat este, dicloaxetat este, tricloaxetat este, trifloaxetat este, (TFA-OR),
metoxyaxetat este, triphenylmetoxyaxetat este, phenoxyaxetat este, para-
clophenoxyaxetat este, phenylaxetat este, diphenylaxetat este (DPA-OR), nicotinat
este, 3-phenylpropionate este, 4-pentoat este, 4-oxopentoat este (levulinate) (Lev-OR)
4,4-(etylendithio)pentanoat este (LevS-OR), 5-[3-bis(4-
metoxyphenyl)hydroxymetoxyphenoxy]levulinat este, pivaloat este (Pv-OR), 1-
adamantanoat este, crotonat este, 4-metoxycrotonat este, benzoat este (Bz-OR), para-
phenylbenzoat este, 2,4,6trimetylbenzoat este (mesitoat), 4-(metylthiometoxy)butyrat
este (MTMB-OR), 2-(metylthiometoxymetyl)benzoat este (MTMT-OR),

thugc loai este (vi du, metyl carbonat, metoxymetyl carbonat, 9-fluorenylmetyl
carbonat (Fmoc-OR), etyl carbonat, 2,2,2-tricloetyl carbonat (Troc-OR), 1,1-dimetyl-
2,2,2-tricloetyl carbonat (TCBOC-OR), 2-(trimetylsilyl)etyl carbonat (TMS-OR), 2-
(phenylsulphonyl)etyl carbonat (Ps-OR), 2-(triphenylphosphonio)etyl carbonat (Peoc-
OR), t-butyl carbonat (Boc-OR), isobutyl carbonat, vinyl carbonat, allyl carbonat
(Alloc-OR), para-nitrophenyl carbonat, benzyl carbonat (Z-OR), para-metoxybenzyl
carbonat, 3,4-dimetoxybenzyl carbonat, ortho-nitrobenzyl carbonat, para-nitrobenzyl
carbonat, 2-dansyletyl carbonat (Dnseoc-OR), 2-(4-nitrophenyl)etyl carbonat (Npeoc-
OR), 2-(2,4-dinitrophenyl)etyl carbonat (Dnpeoc)), va

thugc logi sulphat (vi dy, allylsulphonat (Als-OR), metansulphonat (Ms-OR),
benzylsulphonat, tosylat (Ts-OR), 2-[(4-nitrophenyl)etyl]sulphonat (Npes-OR)).

Chét xtic tac phil hgp @& thuc hién sy hydro héa xuc tic theo sang ché 1a tit ca
céc chét xtc tac sy hydro hoa thong thudng vi du nhu, chét xuc tac platin (vi du, tAim
platin, bot platin, mudi platin, platin keo, platin oxit, ddy platin), chat xtc tac paladi (vi
du, bot paladi, mudi paladi, paladi oxit, paladi/carcon, paladi keo, paladi/bari sulphat,
paladi/bari carbonat, paladi hydroxit, chét xuc tac niken (vi duy, niken khtr, niken oxit,
Raney niken), chét xuc tac ruteni, chit xtc tac coban (vi du, coban khtr, Raney coban),
chét xuc tac dong (vi du, ddng khir, ddng Raney, dong Ullmann). Uu tién dé xuét viéc
st dung chét xuc tac kim loai quy (vi du, chét xtc tac platin va paladi hoic ruteni), ma

¢ thé duge sir dung cho muc dich phu hgp (vi du, cacbon hodc silicon), chit xuc tac
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rodi (vi dy, tris(triphenylphosphin)rodi(I) clorua trong sw c¢6 mit cua
triphenylphosphin). Hon nita, c6 thé sir dung "chit xic tac sy hydro hoa khong dbi
xtmg" (vi du, cht xuc tac chtra cac phdi tir diphosphin khong dbi xtmg nhu (28,3S)-(-
)-2,3-bis(diphenylphosphino)butan [(S,S)-chiraphos] hodc (R)-(+)-2,2’- hodc (S)-(-)-
2,2’-bis(diphenylphosphino)-1,1°’-binaphtalen [R(+)-BINAP hodc S(-)-BINAP] ), qua
d6 ty 18 chat ddng phan trong hdn hop chét ddng phén ting 1én hodc su tao thanh chét

ddng phan khac gin nhu bj ngan can hoan toan.

Mubi ctia hop chit theo sang ché dugc didu ché bing céac phuong phép chuén.
Mubi cdng axit dién hinh 14, vi du, mudi dugc tao thanh tir phan g véi axit vo co, vi
du nhu, axit sulphuric, axit clohydric, axit bromhydric, axit phosphoric, hodc axit
carboxylic v6 co nhu axit axetic, axit triflo axetic, axit xitric, axit sucxinic, axit
butyric, axit lactic, axit formic, axit fumaric, axit maleic, axit malonic, axit camphoric,
axit oxalic, axit phtalic, axit propionic, axit glycolic, axit glutaric, axit stearic, axit
salixylic, axit sorbic, axit tartaric, axit xinamic, axit valeric, axit picric, axit benzoic

hodc axit sulphonic hftu co nhu axit metansulphonic va 4-axit toluensulphonic.

Ciing dién hinh 13 mudi ctia hop chét theo sang ché dugc tao thanh tir bazo hitu
co, vi du nhu, pyridin hodc trietylamin, hodc mubi dugc tao thanh tir bazo vo co, vi du
nhu, hydrua, hydroxit hogic carbonat ctia natri, lithi, canxi, magie hoic bari, v6i didu

kién hop chét c6 cong thitc chung (I) c6 phén cu triic phit hop dé tao mubi nay.

Phuong phép téng hop dé didu ché N-oxit va t-amin di vong da duoc biét dén.
Sau d6 c6 thé thu duge ching bing cach sir dung axit peroxit (vi du, axit peraxetic va
axit meta-cloperbenzoic (MCPBA), hydro peroxit), alkyl hydroperoxit (vi du, t-butyl
hydroperoxit), natri perborat va dioxiran (vi du, dimetyldioxiran). Cdc phuong phép
nay da dugc md ta, vi dy, bé T. L. Gilchrist, in Comprehensive Organic Synthesis,
Vol. 7, pp. 748-750, 1992, S. V. Ley, (Ed.), Pergamon Press; M. Tisler, B. Stanovnik,
in Comprehensive Heterocyclic Chemistry, Vol. 3, pp. 18-20, 1984, A. J. Boulton, A.
McKillop, (Eds.), Pergamon Press; M. R. Grimmett, B. R. T. Keene in Advances in
Heterocyclic Chemistry, Vol. 43, pp. 149-163, 1988, A. R. Katritzky, (Ed.), Academic

Press; M. Tisler, B. Stanovnik, in Advances in Heterocyclic Chemistry, Vol. 9, pp.
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285-291, 1968, A. R. Katritzky, A. J. Boulton (Eds.), Academic Press; G. W. gio.
Cheeseman, E. S. G. Werstiuk in Advances in Heterocyclic Chemistry, Vol. 22, pp.
390-392, 1978, A. R. Katritzky, A. J. Boulton, (Eds.), Academic Press.

Vi du thye hién sang ché
Quy trinh diéu ché A

Vi du (1) 4-Bromo-N-{4-clo-3-[(1-xyanoxyclopropyl)carbamoyl]phenyl}-3-(1-
Sfloxyclopropyl)-1-metyl-1H-pyrazol-5-carboxamit

F
Br Q /%
H
NN N\d\ﬁ \\N
Ny Cl
CH3

120mg (0,45mmol) axit 4-bromo-3-(1-floxyclopropyl)-1-metyl-1H-pyrazol-5-
carboxylic dugc tao huyén phu trong 20ml diclometan tinh khiét dé phén tich, va
0,02ml N,N-dimetylformamit tinh khiét dé phan tich dwoc bd sung vao. 0,119ml
(1,36mmol) oxalyl clorua dugc bd sung nho giot vao hdn hop nay. Sau d6 hdn hop
duoc khudy & nhiét do trong phong trong 30 phit va sau d6 khudy dudi nhiét do hoi
luu trong 30 phut. Sau khi lam lanh, hdn hop phan tng duoc ¢d dic dudi p suit giam
trong thiét bi 1am bay hoi kiéu quay. San phim thd thu duoc theo cach nay dugc dé

phan tmg ludn ma khong cén tinh ché thém.

Ban dau 108mg (0,45mmol) 5-amino-2-clo-N-(1-xyanoxyclopropyl)benzamit va
92mg (0,68mmol) bac(I) xyanua duoc nap vio trong 10ml diclometan tinh khiét dé
phan tich Dung dich chtra 129mg (0,45mmol) 4-bromo-3-(1-floxyclopropyl)-1-metyl-
1H-pyrazol-5-carbonyl clorua trong 10ml diclometan tinh khiét d& phén tich dugc bd
sung nhé giot vao huyén phit nay. Hon hop phan tGng dugc khudy & nhiét do trong
phong trong 16 gidr va sau d6 dugc loc qua silicagel, va banh loc dugc rira bang etyl

axetat. Dung moi dugc loai bo dudi ap sudt giam trong thiét bi 1am bay hoi kiéu quay.

Quy trinh nay cho ra 170mg (78%) 4-bromo-N-{4-clo-3-[(1-
xyanoxyclopropyl)carbamoyl]phenyl}-3-(1-floxyclopropyl)-1-metyl- 1 H-pyrazol-5-

carboxamit 1a chat ran khong mau.
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'H-NMR (400MHz, dsDMSO): § = 10,96 (s, 1H), 9,49 (s, 1H), 7,85 (d, 1H), 7,74
(dd, 1H), 7,55 (d, 1H), 3,93 (s, 3H), 1,57-1,61 (m, 2H), 1,40-1,45 (m, 2H), 1,23-1,28
(m, 2H), 1,08-1,11 (m, 2H) ppm.

HPLC-MS?: logP = 2,50, phd khéi (m/z) = 482 [M+H]*.
Quy trinh di¢u ché B

Vi du (2) N-{4-Clo-3-[(1-xyanxyclopropyl)carbamoyl]phenyl}-N, 1-dimetyl-3,4-
bis(triflometyl)-1H-pyrazol-5-carboxamit

F F F
F F N
F \
7\ o 0 \B
N\
N N
CH, /N H
H,C Cl

150,0mg (0,29mmol) axit 2-clo-5-(metyl{[1-metyl-3,4-bis(triflometyl)-1H-
pyrazol-5-yl]carbonyl }amino) benzoic dwgc tao huyén phi trong 5,0ml diclometan
tinh khiét @& phan tich 0,02ml N,N-dimetylformamit tinh khiét dé phén tich va
0,075ml (0.86mmol) oxalyl clorua sau d6 dugc bd sung 1an luot vao huyén pha nay.
Hdn hop phan ung duogce khudy & nhiét d6 trong phong trong 0,5 gir va sau d6 duge
gia nhiét du6i nhiét do hdi luu trong 40 phit. Dung moi duge loai bd dudi ap sudt
giam trong thiét bi lam bay hoi kidu quay. 2-clo-5-(metyl{[1-metyl-34-
bis(triflometyl)-1H-pyrazol-5-yl]carbonyl }amino)benzoyl clorua tao thanh dwogc st

dung cho budc tdng hop sau d6 ma khong can tinh ché thém.

Déu tién 68,3mg (0,58mmol) 1-aminoxyclopropancarbonitril hydroclorua dugc
nap vao 5,0ml diclometan tinh khiét dé phéan tich, va sau d6 0,148ml (0,86mmol) N-
etyldiisopropylamin va 156mg 2-clo-5-(metyl{[l-metyl-3,4-bis(triﬂometyl)-lH-
pyrazol-5-yl]carbonyl }amino)benzoyl clorua (0,29mmol) da hoa tan trong 5,0ml
diclometan tinh khiét d phén tich duoc bd sung vao. Phan tng duge khudy & nhiét do
trong phong trong 16 gid. Dung dich phan mg dugc pha lodng bing 30ml etyl axetat.
Pha hitu co duge rira hai 1dn bang 1IN axit clohydric, mdt 14n bang IN dung dich nuée

natri hydroxit va mét l1an bing dung dich natri clorua bdo hoa. Pha hitu co dugc lam
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kho bing magie sulphat va dugc loc va dung moi dugce loai bé trong thiét bi 1am bay

hoi ki€u quay duéi &p sudt giam.

San phim thd dwoc tinh ché bang HPLC didu ché. Quy trinh nay cho ra 64mg
(45%) N-{4-clo-3-[(1-xyanoxyclopropyl)carbamoyl]phenyl}-N,1-dimetyl-3,4-

bis(triflometyl)-1H-pyrazol-5-carboxamit 1a chit rin khong mau.

'H-NMR (400MHz, ds-axetonitril, hdn hop clia cac amit dugc tao cAu hinh cis-
va trans): 6 = 7,42-7,66 (m, 2H), 7,40 (d, 1H), 7,29 (d, 2H), 7,18 (dd, 1H), 3,83 & 3,99
(2 s, cung v6i 3H), 3,46 & 3,23 (2 s, cung v6i 3H), 1,54-1,60 (m, 2H), 1,25-1,37 (m,
2H) ppm.

HPLC-MS?: logP = 2,81, phd khéi (m/z) = 494 [M+H]".
Quy trinh diéu ché C

Vi du (50) N-{4-Clo-3-[(1-xyanoxyclopropyl)carbamoyl]phenyl}-N-etyl-3-
(pentafloetyl)-1-propyl-4-(triflometyl)- 1 H-pyrazol-5-carboxamit

Cl

70mg  (0,13mmol)  N-{4-clo-3-[(1-xyanoxyclopropyl)carbamoyl|phenyl}-3-
(pentafloetyl)-1-propyl-4-(triflometyl)- 1 H-pyrazol-5-carboxamit va 35mg (0,14mmol)
kali carbonat dugc tao huyén phu trong 1,4ml N, N-dimetylformamit tinh khiét & phan
tich Trong khoang thoi gian 16 gid, tong cong 29mg (0,19mmol) iodoetan dugc bd
sung tir tir vao hdn hop nay. Sau khi b6 sung vao, dung dich phan tmg dwoc khudy &
nhiét do trong phong trong 20 gid. Hon hop phan tmg dugc pha lodng bang nudc, va

pha nuéc duge chiét ba lan bing etyl axetat. C4c pha hitu co két hop duge rira hai 1an
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bang dung dich natri clorua bdo hoa, dwoc lam khd bang natri sulphat va dugc loc.

Dung mdi dugc loai bo trong thiét bi lam bay hoi kiéu quay dudi ap suét giam.

San pham thd duoc tinh ché bing sic ky cot trén silicagel. Quy trinh ndy cho ra
30mg (41%) N-{4-clo-3-[(1-xyanoxyclopropyl)carbamoyl]phenyl}-N-etyl-3-
(pentafloetyl)-1-propyl-4-(triflometyl)-1H-pyrazol-5-carboxamit 1a chét rin khong

mau.

"H-NMR (400MHz, dsDMSO, hén hop cua cac amit dugc tao cAu hinh cis- va
trans): 6 = 9,56 & 9,42 (2s, cung véi 1H), 7,69 & 7,56 (2d, cung véi 1H), 7,63 & 7,42
(2d, cung véi 1H), 7,48 & 7,28 (2dd, cung véi 1H), 3,52-4,32 (m, 4H), 0,79-1,87 (m,
12H) ppm.

HPLC-MS 2: logP = 4,06, phd khéi (m/z) = 586 [M+H]*.
Quy trinh diéu ché D

Vi du (40) N-{3-[Axetyl(1-xyanoxyclopropyl)carbamoyl]-4-clophenyl}-1-metyl-3-
(pentafloetyl)-4-(triflometyl)- 1 H-pyrazol-5-carboxamit

e

Cl

300mg (0,57mmol) N-{4-clo-3-[(1-xyanoxyclopropyl)carbamoyl]phenyl}-1-
metyl-3-(pentafloetyl)-4-(triflometyl)-1 H-pyrazol-5-carboxamit dugc hoa tan trong
6,0ml diclometan tinh khiét dé phén tich va dwoc l1am lanh trong bé nuéc dé. 0,17ml
(0,99mmol) N-etyldiisopropylamin va 49mg (0,62mmol) axetyl clorua dugc bd sung
1an lwgt vao dung dich ndy. Sau d6, hdn hop phan (mg duoc 1am 4m dén nhiét do trong
phong va duge khudy trong 16 gid. Dung dich phan ung dwgc pha loing bing

diclometan va sau d6 dugc ria bang nudc. Pha hitu co dugc lam khd bang natri
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sulphat va dugc loc, va dung mdi dugce loai bd trong thiét bi 1am bay hoi kiéu quay

dudi 4p suat gidm.

San pham thé duoc tinh ché bing HPLC diéu ché. Quy trinh nay cho ra 130mg
(40%) N-{3-[axetyl(1-xyanoxyclopropyl)carbamoyl]-4-clophenyl}-1-metyl-3-
(pentafloetyl)-4-(triflometyl)-1H-pyrazol-5-carboxamit 13 chét rén khong mau.

'H-NMR (400MHz, dsDMSO): & = 11,49 (s, 1H), 7,90 (d, 1H), 7,70 (dd, 1H),
7,57 (d, 1H), 4,03 (s, 3H), 2,49 (s, 3H), 1,85-1,91 (m, 2H), 1,57-1,67 (m, 2H) ppm.

HPLC-MS?: logP = 3,81, phd khéi (m/z) = 572 [M+H]*.

9 Cha y v& viéc xac dinh céc tri s logP va phat hién khdi lugng. Vige xac dinh
céc tri sb logP cu thé dugc thuc hién theo EEC Directive 79/831 Annex V.AS8 béng
HPLC (sic ky long hidu suét cao) trén cot pha dao (C18). Hé Agilent 1100 LC; 50%4.6
Zorbax Eclipse Plus C18 1,8 micron; pha dong A: axetonitril (0,1% axit formic); pha
dong B: nudc (0,09% axit formic); pha tuyén tinh tir 10% axetonitril dén 95%
axetonitril trong 4,25 phut, sau d6 95% axetonitril trong thém 1,25 phtt nita; nhiét do
16 55°C; luu lugng: 2,0 ml/phit. Phat hién khéi lugng théng qua hé théng Agilend.
MSD.

b Chu y vé viéc xac dinh cac tri logP va phat hién khéi luong. Céc tri s6 log P cu
thé dugc xé4c dinh theo EEC Directive 79/831 Annex V.A8 by HPLC (Sic ky 1ong
hiéu suét cao) biang cach sir dung cdt pha dao (C18). HP1100; 50%4,6 Zorbax Eclipse
Plus C18 1,8 micron; pha dong A: axetonitril (0,1% axit formic); pha dong B: nudc
(0,08% axit formic); pha tuyén tinh tir 5% axetonitril dén 95% axetonitril trong 1,70
phut, sau d6 1a 95% axetonitril trong 1,00 phut nita; nhiét dd 16 55°C; luu lugng: 2,0
ml/phut. Phat hién khdi Iugng thong qua phéat phat hién khéi lwong Micromass
7Q2000 cua Waters.

Céc hop chét duoc liét ké trong Bang 1 & 2 dugc diéu ché b%mg cach str dung céac

quy trinh diéu ché tir A dén D da mo ta & trén.
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Khéi dugc chi ra 1a dang ddng vi clia ion [M+H]* ¢6 cudng d6 cao nhat; khi ion

[M-H]" dugc phat hién, khéi chi ra dugc danh ddu bang 2.
2 Khéi duge chi ra 12 dinh ctia dang ddng vi ctia ion [M-H]" ¢6 cudng do cao nhit.

9 Cha y dé cap dén viéc xac dinh céc tri sb logP va su phét hién khéi lugng: viéc
xé4c dinh céc tri s6 logP dugc tién hanh theo EEC Directive 79/831 Annex V.A8 béng
HPLC (sic ky 16ng hiéu suit cao) trén cot pha dao (C18). Hé Agilent 1100 LC; 50*4,6
Zorbax Eclipse Plus C18 1,8 micron; pha ddng A: axetonitril (0,1% axit formic); pha
dong B: nudc (0,09% axit formic); pha tuyén tinh tir 10% axetonitril dén 95%
axetonitril trong 4,25 phut, sau d6 1a 95% axetonitril trong 1,25 phut nita; nhiét do 10

55°C; luu lwong: 2,0 ml/phut. Phét hién khéi luong thong qua hé Agilend MSD.

b Cha y v& viéc x4c dinh céc tri s6 logP va su phat hién khéi lugng: tri s log P
dwoc xé4c dinh theo EEC Directive 79/831 Annex V.A8 biang HPLC (sic ky léng hiéu
sudt cao) bang cach sir dung cot pha dao (C18). HP1100; 50*4.6 Zorbax Eclipse Plus
C18 1,8 micron; pha dong A: axetonitril (0,1% axit formic); pha dong B: nuéc (0,08%
axit formic); pha tuyén tinh tir 5% axetonitril dn 95% axetonitril trong 1,70 phit, sau
do6 1a 95% axetonitril trong 1,00 phut nita; nhiét 4o 10 55°C; luu luwgng: 2,0 ml/phat.
Phét hién khéi luong thong qua bd phat hién khéi Iwong Micromass ZQ2000 cia
Waters.

Dir liéu NMR cia cac vi du lwa chon
Dit liéu 'H-NMR ctia céac vi du lya chon dugc dua ra & dang danh sach dinh 'H-
NMR. Vi mdi dinh tin hiéu, tri s§ & theoppm va cudng dd tin hiéu trong du ngoic
don duoc chi ra.
Vi du sb 3, dung mdi: [DMSO], quang phd ké: 600,13MHz

11,2357 (5,81); 9,4015 (2,32); 7,9529 (0,33); 7,9112 (0,33); 7,6345 (0,34); 7,4603
(2,39); 7,3952 (0,42); 7,3764 (0,35); 7,3658 (0,38); 7,3009 (0,7); 7,2887 (0,72); 4,4308
(0,59); 4,4236 (0,6); 4,0461 (1,28); 4,0342 (3,7); 4,0223 (3,71); 4,0105 (1,26); 3,853
(0,6); 3,8474 (0,42); 3,8307 (0,44); 3,7989 (0,86); 3,788 (1,25); 3,7603 (10,68); 3,7331
(1,16); 3,726 (1,01); 3,7196 (0,75); 3,7116 (0,53); 3,7053 (0,33); 3,459 (0,59); 3,4058
(13,82); 3,3755 (1,92); 3,3496 (164,63); 3,3259 (1,89); 3,2237 (0,45); 2,8908 (2,26);
2,7309 (1,92); 2,6212 (0,39); 2,6184 (0,58); 2,6154 (0,72); 2,6125 (0,61); 2,5427
(1,49); 2,5244 (3,1); 2,5214 (3,56); 2,5182 (3,84); 2,5093 (28,51); 2,5064 (58,78);
2,5034 (80,56); 2,5004 (60,43); 2,4975 (29,82); 2,3903 (0,38); 2,3873 (0,5); 2,3843
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(0,39); 2,2647 (0,57); 2,2538 (0,97); 2,2442 (0,58); 2,2423 (0,63); 2,0871 (0,62);
2,0233 (0,41); 2,0152 (0,44); 2,0134 (0,46); 1,9905 (16); 1,9096 (1,12); 1,851 (0,52);
1,8378 (0,99); 1,7685 (0,38); 1,7588 (0,55); 1,7475 (0,49); 1,7373 (0,4); 1,7288 (0,34);
1,7133 (0,34); 1,7077 (0,35); 1,6908 (0,37); 1,6852 (0,36); 1,6645 (0,89); 1,6546
(1,09); 1,6502 (1,34); 1,6452 (1,8); 1,6419 (1,74); 1,637 (1,45); 1,6253 (1,25); 1,6174
(0,98); 1,6101 (0,88); 1,5994 (5,38); 1,5901 (11,8); 1,5856 (12,84); 1,5767 (5,21); 1,55
(0,56); 1,4866 (0,63); 1,473 (0,68); 1,467 (0,7); 1,4621 (0,62); 1,4595 (0,61); 1,4523
(0,5); 1,4479 (0,41); 1,4361 (0,35); 1,3967 (1,99); 1,3471 (5,81); 1,2984 (1,34); 1,2782
(1,83); 1,2518 (6,83); 1,2423 (12,83); 1,2384 (14,34); 1,2293 (8,19); 1,2043 (2,47);
1,1864 (5,57); 1,1746 (9,7); 1,1627 (5,14); 1,1493 (0,89); 1,1396 (0,87); 1,1361 (0,62);
1,1312 (0,65); 1,1158 (0,53); 1,111 (0,55); 1,108 (0,57); 1,1022 (0,42); 1,0935 (0,51);
1,0875 (0,48); 1,0847 (0.45); 1,0749 (0,38); 1,0668 (0,41); 1,0552 (0,36); 0,8965
(0,36); 0,8891 (1,06); 0,8851 (0,68); 0,8808 (0,62); 0,8743 (0,76); 0,8695 (0,73);
0,8627 (0,7); 0,8536 (0,94); 0,8421 (0,6); 0,8361 (0,4); 0,8234 (0,34); -0,0001 (1,54)

Vi du s6 4, dung méi: [DMSO], quang phd ké: 399,95MHz

19,9995 (0,35); 11,1852 (0,43); 7,6987 (0,97); 7,6759 (1,26); 7,5988 (1,74);
7,5752 (1,65); 7,4867 (2,1); 7,3938 (0,43); 7,3652 (0,84); 7,2019 (0,66); 5,7464 (4,97);
4,0662 (6,84); 4,0391 (1,88); 4,0214 (2,04); 3,9933 (16); 3,595 (0,77); 3,5647 (0,67);
3,4575 (11,78); 3,3059 (1902,13); 3,2823 (28,24); 3,251 (7,34); 3,1867 (1,32); 3,0111
(0,86); 2,9377 (0,79); 2,9232 (0,87); 2,8698 (1,22); 2,7378 (0,55); 2,6938 (0,68);
2,6741 (2,27); 2,6694 (2,78); 2,6647 (2,28); 2,5392 (5,5); 2,5089 (156,27); 2,5047
(278,63); 2,5003 (354,49); 2,496 (248,83); 2,3948 (0,32); 2,3317 (1,82); 2,327 (2,38);
2,0693 (1,78); 2,0088 (0,37); 1,9867 (5,95); 1,9077 (1,11); 1,7114 (5,17); 1,6397 (0,5);
1,5825 (0,5); 1,4849 (1,82); 1,3986 (7,92); 1,3522 (3,78); 1,2986 (3,52); 1,259 (3,75);
1,2366 (4,08); 1,2171 (1,92); 1,1981 (2,64); 1,1928 (3,24); 1,1751 (4,15); 1,1572
(2,51); 1,1005 (2,54); 0,8906 (0,33); 0,8673 (0,4); 0,8547 (0,48); -0,0002 (5,05)

Vi du s6 5, dung méi: [DMSO], quang pho ké: 601,6MHz

7,7016 (0,47); 7,6872 (0,61); 7,646 (0,57); 7,6419 (0,64); 7,6063 (0,37); 7,6024
(0,36); 7,5921 (0,54); 7,5882 (0,56); 7,579 (0,6); 7,3776 (1,3); 7,3475 (0,34); 5,7617
(16); 4,0701 (2,56); 4,0607 (0,79); 4,0345 (0,58); 4,0227 (0,63); 4,0108 (0,48); 3,9904
(2,73); 3,4829 (0,66); 3,4608 (9,78); 3,4259 (0,46); 3,3469 (320,39); 3,3232 (1,5);
3,2777 (0,75); 3,2493 (2,86); 3,2349 (0,66); 3,1106 (0,9); 3,076 (0,68); 2,8649 (2,78);
2,6213 (0,57); 2,6183 (0,8); 2,6153 (0,97); 2,6122 (0,82); 2,6093 (0,59); 2,543 (0,42);
2,5246 (1,24); 2,5215 (1,51); 2,5184 (1,42); 2,5096 (29,65); 2,5066 (65,23); 2,5035
(89,35); 2,5005 (63,63); 2,4975 (28,79); 2,3908 (0,39); 2,3877 (0,55); 2,3847 (0,39);
2,0771 (1); 1,9902 (1,99); 1,6767 (1,95); 1,6734 (2,2); 1,424 (0,34); 1,2981 (0,62);
1,2582 (0,83); 1,2356 (0,77); 1,1865 (0,59); 1,1747 (1,16); 1,1629 (0,58); -0,0002
(5,52)

Vi du s6 6, dung méi: [DMSO], quang pho ké: 399,95MHz

9,5105 (1,11); 9,37 (2,71); 7,6861 (0,89); 7,6648 (1,1); 7,6188 (1,04); 7,6126
(1,08); 7,5402 (2,64); 7,5188 (3,08); 7,5037 (0,69); 7,4974 (0,6); 7,4823 (0,53); 7,4761
(0,48); 7,4235 (2,42); 7,4171 (2,51); 7,2689 (1,57); 7,2623 (1,43); 7,2476 (1,35);
7,2409 (1,22); 4,1197 (0,76); 4,1021 (1,01); 4,0852 (1,27); 4,0686 (4,88); 4,0575
(1,57); 4,0496 (0,54); 4,0397 (3,72); 4,0219 (3,71); 4,0041 (1,27); 3,8782 (10,99);
3,835 (0,33); 3,817 (0,89); 3,7993 (1,08); 3,7824 (0,96); 3,7647 (0,74); 3,6837 (0,33);
3,6654 (0,43); 3,6475 (0,38); 3,5854 (0,39); 3,5673 (0,46); 3,5489 (0,34); 3,3007
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(145,63); 3,2772 (2,79); 2,6695 (0,34); 2,5395 (0,82); 2,5225 (1,85); 2,5092 (19,84);
2,5049 (35,06); 2,5004 (44,17); 2,4961 (30,18); 2,4917 (14,34); 1,987 (16); 1,6127
(0,63); 1,6036 (1,61); 1,5987 (1,68); 1,5905 (3,88); 1,5832 (3,24); 1,57 (1,36); 1,3041
(0,63); 1,2906 (1,18); 1,2841 (1,18); 1,2696 (0,62); 1,2594 (0,5); 1,2375 (1,04); 1,2307
(1,64); 1,2171 (3,03); 1,2106 (3,03); 1,1931 (4,97); 1,1753 (9,03); 1,1575 (7,71);
1,1395 (7,05); 1,1216 (3,13); 0,962 (1,16); 0,9444 (2,37); 0,9267 (1,1); -0,0002 (4,85)

Vi du s 7, dung mdi: [DMSO], quang phé ké: 399,95MHz

11,4754 (1,96); 9,5774 (3,66); 7,8103 (3,62); 7,804 (4,04); 7,7228 (1,61); 7,7165
(1,38); 7,701 (2,26); 7,6946 (2,08); 7,606 (3,39); 7,5841 (2,38); 4,0559 (1,18); 4,0345
(16); 4,0204 (3,51); 4,0025 (1,13); 3,3203 (18,4); 2,7184 (0,84); 2,7027 (1,21); 2,6977
(1,45); 2,6851 (1,56); 2,6827 (1,57); 2,6699 (2,11); 2,6503 (1,2); 2,5102 (14,26);
2,5059 (28,52); 2,5014 (37,33); 2,4969 (26,79); 2,4927 (12,96); 2,4835 (1,57); 2,4608
(2,15); 2,4525 (1,25); 2,4404 (1,55); 2,4316 (1,69); 2,4084 (0,97); 2,1036 (0,56);
2,0953 (0,6); 2,085 (1,52); 2,0732 (1,03); 2,0651 (2,45); 2,058 (1,57); 2,0451 (1,65);
2,0352 (0,77); 2,0288 (0,39); 2,0252 (0,41); 2,0196 (0,4); 1,9889 (13,81); 1,1925
(3,78); 1,1747 (7,53); 1,1569 (3,66); -0,0002 (0,53)

Vi du s6 8, dung méi: [CD3CN], quang phd ké: 399,95MHz

7,6396 (0,36); 7,5867 (0,51); 7,5653 (0,89); 7,544 (0,65); 7,5381 (0,86); 7,5157
(0,67); 7,5093 (0,52); 7,4941 (0,53); 7,4875 (0,63); 7,4768 (0,79); 7,3968 (2,11);
7,3753 (2,53); 7,3065 (1,94); 7,2998 (2,09); 7,1716 (1,4); 7,1649 (1,32); 7,1502 (1,17);
7,1434 (1,07); 3,9903 (3,54); 3,8495 (10,24); 3,4568 (16); 3,2228 (4,6); 2,1412
(168,83); 2,1318 (2,24); 2,1187 (0,37); 2,1125 (0,33); 2,1063 (0,38); 1,9749 (1,26);
1,9632 (92,07); 1,9513 (18,04); 1,9451 (33,99); 1,9389 (49,06); 1,9328 (33,45); 1,9266
(16,89); 1,7909 (0,5); 1,5939 (0,45); 1,5781 (1,51); 1,5737 (1,53); 1,5637 (2,7); 1,5577
(3,02); 1,5476 (0,89); 1,5443 (0,86); 1,3605 (0,47); 1,3468 (0,97); 1,3398 (1,12);
1,3254 (0,39); 1,2938 (1,35); 1,2881 (1,36); 1,2837 (1,68); 1,2798 (2,1); 1,2733 (1,74);
1,2636 (1,03); -0,0002 (5,39)

Vi du s6 9, dung mdi: [CD3CN], quang phd ké: 601,6MHz

9,3097 (0,56); 7,77 (3,79); 7,7657 (4,14); 7,6801 (2,48); 7,6757 (2,25); 7,6656
(2,92); 7,6612 (2,72); 7,6146 (1,14); 7,4969 (4,24); 7,4825 (3,68); 3,981 (16); 2,1615
(181,62); 2,0874 (0,35); 2,0771 (1,5); 2,0604 (0,46); 2,0563 (0,85); 2,0522 (1,16);
2,048 (0,87); 2,044 (0,44); 1,9735 (2,01); 1,9659 (259,46); 1,9576 (3,22); 1,9536
(3,65); 1,9499 (74,77); 1,9457 (141,93); 1,9416 (218,7); 1,9375 (150,41); 1,9334
(73,06); 1,9287 (2,12); 1,9246 (0,98); 1,8507 (1,44); 1,8351 (0,43); 1,831 (0,84);
1,8269 (1,17); 1,8227 (0,83); 1,8186 (0,43); 1,5805 (1,94); 1,5707 (4,1); 1,5665 (4,32);
1,5572 (2,31); 1,351 (2,23); 1,3416 (4); 1,3375 (4,07); 1,3276 (1,81); 0,9112 (1,45);
0,0053 (0,53); -0,0002 (20,71); -0,0057 (0,61)

Vi du s6 10, dung méi: [DMSO], quang phd ké: 600,13MHz

11,4592 (3,78); 9,4859 (4,45); 7,7721 (3,8); 7,7678 (4,24); 7,7112 (2,06); 7,7068
(1,78); 7,6966 (2,55); 7,6922 (2,36); 7,5881 (4,49); 7,5736 (3,69); 4,0356 (0,65);
4,0285 (16); 3,3215 (12,57); 2,5227 (0,37); 2,5196 (0,46); 2,5165 (0,45); 2,5077
(11,12); 2,5047 (24,25); 2,5017 (33,57); 2,4986 (24,06); 2,4956 (10,94); 1,989 (1,5);
1,6018 (1,64); 1,5924 (3,8); 1,5879 (4,14); 1,5789 (1,69); 1,2696 (1,81); 1,2604 (3,74);
1,256 (4,13); 1,2464 (1,5); 1,1871 (0,41); 1,1753 (0,83); 1,1634 (0,41); 0,0053 (0,46); -
0,0001 (14,7); -0,0057 (0,44)

Vi du s6 11, dung méi: [CD3CN], quang pho ké: 601,6MHz
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9,4276 (0,94); 8,1604 (0,81); 8,1562 (0,84); 8,0909 (3,21); 8,0868 (3,24); 7,8499
(0,65); 7,8457 (0,65); 7,6042 (1,17); 7,5896 (3,34); 7,5855 (3,31); 3,99 (0,48); 3,9775
(16); 2,2102 (11,21); 2,0881 (0,39); 2,0779 (0,4); 2,0656 (0,66); 2,0611 (0,41); 2,057
(0,54); 2,0529 (0,65); 2,0486 (0,62); 2,048 (0,62); 2,0447 (0,36); 1,9732 (0,39); 1,9666
(16,06); 1,9584 (0,96); 1,9542 (1,36); 1,9506 (29,13); 1,9464 (53,99); 1,9423 (82,18);
1,9382 (57,22); 1,9341 (28,42); 1,9294 (1,09); 1,9253 (0,59); 1,8317 (0,39); 1,8276
(0,51); 1,8234 (0,37); 1,5826 (1,54); 1,5728 (3,25); 1,5686 (3,38); 1,5593 (1,89);
1,3599 (1,74); 1,3506 (3,08); 1,3464 (3,24); 1,3366 (1,49); 0,911 (0,48); -0,0002 (0,46)

Vi du s6 12, dung mdi: [CD3CN], quang phd ké: 601,6MHz

9,4577 (0,94); 7,9506 (3,67); 7,9465 (3,74); 7,6252 (1,29); 7,6178 (0,41); 7,5485
(3,85); 7,5444 (3,76); 5,4498 (1,24); 4,1225 (0,39); 3,9907 (0,48); 3,9784 (16); 2,2016
(26,81); 2,0656 (0,9); 2,0571 (0,36); 2,053 (0,47); 2,0479 (0,79); 1,9732 (1,48); 1,9668
(2,89); 1,9586 (0,78); 1,9572 (0,41); 1,9544 (1,17); 1,9507 (24,16); 1,9466 (45,51);
1,9424 (67,8); 1,9383 (46,53); 1,9342 (23,27); 1,9296 (0,68); 1,8277 (0,39); 1,5858
(1,78); 1,576 (3,73); 1,5718 (3,9); 1,5625 (2,15); 1,3635 (2,04); 1,3541 (3,59); 1,3499
(3,77); 1,3401 (1,77); 1,269 (0,34); 1,2159 (0,42); 1,2041 (0,83); 1,1922 (0,4); 0,911
(0,44)

Vi du s 13, dung méi: [CD3CN], quang phd ké: 399,95MHz

9,425 (1,09); 8,1057 (3,59); 8,0995 (3,63); 8,089 (0,38); 8,0828 (0,33); 7,9667
(0,34); 7,6477 (3,95); 7,6415 (4,02); 7,626 (1,54); 7,6058 (0,49); 7,5997 (0,42); 7,5882
(0,4); 7,582 (0,48); 7,4416 (0,5); 4,1118 (0,33); 4,0862 (1,68); 4,0683 (4,78); 4,0505
(4,77); 4,0327 (1,64); 3,9761 (16); 3,8931 (3,57); 2,1489 (347,53); 2,1318 (7,91),
2,1127 (2,21); 2,1065 (2,07); 2,1003 (1,56); 2,0941 (1,09); 2,0486 (0,56); 2,0434
(0,54); 1,9712 (32,63); 1,9634 (416,05); 1,9514 (67,15); 1,9453 (119,86); 1,9391
(167,42); 1,9329 (114,6); 1,9267 (58,47); 1,7911 (2,41); 1,7799 (0,49); 1,7737 (0,78);
1,7675 (1,01); 1,7614 (0,72); 1,7553 (0,42); 1,6282 (0,54); 1,6129 (1,02); 1,6069 (1,1);
1,604 (0,72); 1,5923 (0,84); 1,5869 (1,9); 1,5726 (4,35); 1,5656 (4,47); 1,5518 (2,49);
1,5116 (0,39); 1,3551 (2,45); 1,3413 (4,31); 1,3343 (4,21); 1,3295 (1,9); 1,3202 (2,1);
1,3078 (0,68); 1,2852 (0,55); 1,2708 (1,26); 1,2216 (6,04); 1,2038 (11,75); 1,1859
(5,85); 0,9117 (0,79); 0,008 (0,82); -0,0002 (18,6); -0,0085 (0,72)

Vi du s6 14, dung mdi: [DMSO], quang phd ké: 601,6MHz

11,475 (2,8); 9,482 (4,01); 7,7377 (4,18); 7,7332 (5,35); 7,7173 (3,05); 7,6669
(0,49); 7,6647 (0,45); 7,6299 (2,01); 7,6257 (1,86); 7,6155 (1,61); 7,6111 (1,54); 4,046
(0,85); 4,0342 (3,8); 4,0263 (16); 4,0225 (3,74); 4,0105 (0,89); 3,3858 (0,71); 3,3809
(1,58); 3,3784 (1,63); 3,3578 (1678,47); 3,3341 (3,39); 3,0116 (0,41); 2,8065 (0,44);
2,6184 (0,64); 2,6153 (0,91); 2,6123 (0,64); 2,543 (0,47); 2,5247 (1,22); 2,5216 (1,5);
2,5185 (1,46); 2,5097 (46,46); 2,5066 (102,74); 2,5036 (142,42); 2,5006 (100,14);
2,4975 (44,69); 2,3908 (0,62); 2,3877 (0,87); 2,3847 (0,62); 2,0764 (1,87); 1,99
(10,94); 1,6062 (1,8); 1,5968 (4,05); 1,5923 (4,48); 1,5834 (1,81); 1,3972 (8,53); 1,272
(1,92); 1,2628 (3,88); 1,2584 (4,36); 1,2489 (1,8); 1,1863 (2,99); 1,1745 (5,92); 1,1626
(2,92); 0,0053 (0,68); -0,0002 (22,51); -0,0058 (0,62)

Vi du s6 15, dung méi: [CD3CN], quang phd ké: 601,6 MHz

7,6736 (3,25); 7,6594 (3,63); 7,6529 (0,62); 7,6383 (0,67); 7,5026 (1,73); 7,476
(1,42); 7,4719 (1,04); 7,4618 (1,32); 7,4578 (1,01); 7,4501 (0,41); 7,4349 (0,37);
5,3097 (0,35); 5,2976 (0,39); 4,0762 (0,87); 4,0644 (2,65); 4,0525 (2,74); 4,0407
(0,93); 3,9757 (0,91); 3,9408 (5,26); 3,9313 (16); 2,8568 (0,62); 2,8452 (1,86); 2,8333
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(1,86); 2,8212 (0,7); 2,5123 (0,35); 2,4998 (1,1); 2,4874 (1,07); 2,4749 (0,42); 2,2936
(1,21); 2,2824 (1,31); 2,2699 (0,62); 2,2265 (0,62); 2,2149 (0,61); 2,1802 (0,36);
2,1739 (0,55); 2,1673 (0,84); 2,1535 (644,37); 2,1294 (0,59); 2,1215 (0,48); 2,0601
(0,87); 2,0561 (1,51); 2,0519 (2,22); 2,0478 (1,52); 2,0437 (0,77); 1,9727 (12,69);
1,9656 (21,18); 1,9575 (11,83); 1,9534 (14,58); 1,9496 (147,5); 1,9454 (266,85);
1,9413 (402,32); 1,9372 (276,01); 1,9331 (137,69); 1,9244 (1,96); 1,8503 (0,47):
1,8347 (1,84); 1,8307 (2,73); 1,8266 (3,2); 1,8225 (2,22); 1,8184 (1,32); 1,7246 (0,62):
1,7188 (0,99); 1,7132 (0,82); 1,6902 (1,73); 1,6658 (1); 1,6361 (0,55); 1,6214 (0,44);
1,6159 (0,49); 1,5864 (0,66); 1,5822 (0,66); 1,5728 (0,47); 1,5666 (0,46); 1,5571
(0,39); 1,5334 (1,65); 1,5063 (1,02); 1,5029 (0,92); 1,4777 (0,65); 1,4659 (0,65);
1,3852 (0,49); 1,3515 (0,42); 1,3403 (1,5); 1,3284 (0,54); 1,2851 (2,14); 1,2701 (1,88);
1,2384 (0,36); 1,2227 (0,53); 1,2158 (4,13); 1,2039 (7,13); 1,1963 (1,02); 1,1921
(4,09); 1,1765 (0,52); 1,1568 (0,64); 1,1488 (1,95); 1,1363 (4,5); 1,1315 (0,55); 1,1238
(2,55); 1,1152 (0,75); 1,1112 (1,54); 1,1021 (0,47); 1,0987 (0,78); 1,0915 (6,22);
1,0797 (12,97); 1,0677 (6,14); 1,0509 (0,37); 1,0462 (0,5); 1,0418 (0,48); 1,0022
(0,57); 0,9849 (0,79); 0,9637 (0,69); 0,949 (4,67); 0,9431 (1,35); 0,9371 (10,26);
0,9313 (2,24); 0,9244 (5,69); 0,9194 (1,11); 0,9121 (1,74); 0,8817 (0,48); 0,0964
(0,45); 0,0053 (3,79); -0,0002 (131,79); -0,0058 (3,52); -0,1 (0,49)

Vi du s6 16, dung méi: [DMSO], quang phd ké: 601,6MHz

11,6171 (2,98); 9,5642 (4,11); 8,0041 (4,64); 8,0001 (4,81); 7,5795 (3,62); 7,5754
(3,58); 4,377 (0,35); 4,3686 (0,7); 4,3601 (0,34); 4,0417 (16); 4,0342 (2,77); 4,0223
(2,5); 4,0105 (0,81); 3,9261 (1,01); 3,4494 (0,63); 3,4409 (0,64); 3,4378 (0,67); 3,4293
(0,66); 3,3467 (410,03); 3,3231 (3,18); 2,6178 (0,42); 2,6148 (0,6); 2,6118 (0,44);
2,5425 (0,44); 2,524 (1,29); 2,521 (1,64); 2,5178 (1,9); 2,509 (30,94); 2,5061 (65,8);
2,5031 (89,43); 2,5 (63,28); 2,497 (28,23); 2,3902 (0,4); 2,3872 (0,55); 2,3842 (0,39);
2,0769 (0,6); 1,99 (10,77); 1,9093 (0,47); 1,6161 (1,9); 1,6067 (4,15); 1,6022 (4,51);
1,5933 (1,81); 1,3972 (13,57); 1,3139 (0,32); 1,2846 (2,01); 1,2754 (3,98); 1,271
(4,39); 1,2614 (1,64); 1,1863 (2,93); 1,1745 (6,06); 1,1627 (2,93); 1,0665 (1,46);
1,0549 (2,75); 1,0433 (1,33); 0,0052 (0,71); -0,0002 (20,09); -0,0057 (0,51)

Vi du s6 17, dung méi: [DMSO], quang phd ké: 399,95MHz

10,9164 (2,69); 9,4701 (3,13); 7,8379 (2,16); 7,8316 (2,46); 7,7664 (1,22); 7,76
(1,05); 7,7445 (1,48); 7,7381 (1,32); 7,5569 (3,32); 7,5351 (2,79); 5,7527 (16); 4,0382
(0,59); 4,0204 (0,58); 3,9311 (10,48); 3,9291 (10,23); 3,4476 (0,32); 3,4238 (0,79);
3,3995 (1,41); 3,3529 (444,16); 3,2649 (0,45); 2,6723 (0,35); 2,5255 (1,04); 2,5123
(20,85); 2,5078 (42,03); 2,5032 (55,95); 2,4986 (40,59); 2,4941 (19,88); 2,3299 (0,35);
2,0728 (0,88); 1,9887 (2,51); 1,6084 (1,2); 1,5942 (2,85); 1,5874 (2,99); 1,5741 (1,42);
1,4745 (0,54); 1,4586 (1,66); 1,4548 (1,64); 1,4399 (0,7); 1,4294 (0,58); 1,4133 (1,6);
1,4094 (1,68); 1,3975 (0,83); 1,3948 (0,79); 1,2663 (1,44); 1,2525 (2,82); 1,246 (3,04);
1,2314 (1,24); 1,1927 (0,77); 1,1749 (1,45); 1,1571 (0,71); 1,129 (0,6); 1,1124 (1,86);
1,1085 (2,26); 1,0923 (2,2); 1,0884 (1,8); 1,0706 (0,5)

Vi du s6 18, dung mdi: [DMSO], quang phd ké: 601,6MHz

7,8045 (2,23); 7,7904 (2,42); 7,6562 (0,38); 4,0456 (0,8); 4,0338 (2,39); 4,0304
(0,69); 4,0219 (3,08); 4,015 (16); 3,3608 (569,24); 3,3375 (3,07); 2,6187 (0,62); 2,6157
(0,85); 2,6127 (0,62); 2,5434 (0,54); 2,525 (1,66); 2,5219 (2,15); 2,5188 (2,4); 2,51
(45,96); 2,507 (97,64); 2,504 (134,23); 2,5009 (97,3); 2,4979 (44,27); 2,4056 (15,53);
2,3974 (1,27); 2,3945 (0,66); 2,3911 (0,88); 2,3882 (1,2); 2,3851 (0,77); 2,3823 (0,42);
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2,2183 (1,21); 2,0872 (0,45); 2,0779 (2,65); 2,0487 (3,59); 2,0305 (0,77); 2,0256
(0,48); 1,9905 (10,01); 1,9538 (0,39); 1,9098 (4,41); 1,8867 (0,87); 1,8814 (0,87);
1,3969 (14,61); 1,2345 (0,46); 1,1862 (2,73); 1,1744 (5,37); 1,1653 (0,38); 1,1625
(2,65); -0,0002 (9,42)

Vi du s6 19, dung mdi: [DMSO], quang pho ké: 399,95MHz

9,6008 (2,87); 7,7336 (2,68); 7,7122 (3,27); 7,6828 (2,15); 7,6766 (2,25); 7,518
(1,37); 7,5117 (1,26); 7,4968 (1,12); 7,4904 (1,05); 4,066 (10,48); 4,0381 (0,83);
4,0203 (1,07); 4,0026 (0,33); 3,6767 (16); 3,487 (0,45); 3,4643 (0,44); 3,4467 (0,79);
3,4391 (0,81); 3,4231 (1,05); 3,4136 (1,13); 3,3468 (882,82); 3,3224 (20,56); 3,2828
(0,63); 2,6764 (0,54); 2,6718 (0,74); 2,6674 (0,52); 2,542 (0,61); 2,5249 (2,21); 2,5118
(42,56); 2,5073 (85,34); 2,5028 (113,7); 2,4982 (82,44); 2,4937 (40); 2,3341 (0,49);
2,3295 (0,72); 2,3249 (0,52); 2,0729 (3,68); 1,9886 (3,32); 1,6558 (0,33); 1,6144
(1,37); 1,6001 (2,7); 1,5932 (2,9); 1,5801 (1,41); 1,2938 (1,3); 1,2802 (2,57); 1,2735
(2,8); 1,2588 (1,33); 1,2356 (0,78); 1,1925 (0,98); 1,1748 (2); 1,1569 (1); 0,008 (1,05);
-0,0002 (28,19); -0,0085 (1,08)

Vi du 56 20, dung mdi: [DMSO], quang phd ké: 601,6MHz

9,6087 (4,57); 7,7293 (4,27); 7,7152 (4,9); 7,6801 (2,65); 7,676 (2,67); 7,4972
(1,63); 7,493 (1,51); 7,4831 (1,43); 7,4788 (1,38); 4,3682 (0,58); 4,1597 (0,43); 4,1483
(1); 4,1369 (1,24); 4,1257 (1,28); 4,1143 (1); 4,1025 (0,47); 4,0779 (16); 4,0458 (0,46);
4,0339 (1,37); 4,0221 (1,98); 4,0103 (0,59); 3,449 (0,49); 3,4406 (0,49); 3,4374 (0,48);
3,429 (0,51); 3,3716 (1,66); 3,3457 (1847,32); 3,3222 (24,12); 2,6205 (0,63); 2,6176
(1,47); 2,6145 (2,05); 2,6115 (1,48); 2,6085 (0,63); 2,5422 (0,95); 2,5239 (2,46);
2,5208 (3,15); 2,5177 (3,1); 2,5088 (106,25); 2,5058 (238,45); 2,5028 (334,46); 2,4997
(242,59); 2,4967 (110,57); 2,393 (0,68); 2,39 (1,49); 2,3869 (2,09); 2,3839 (1,49);
2,3808 (0,69); 2,0766 (4,02); 1,9898 (5,37); 1,6109 (1,83); 1,6016 (3,88); 1,5971 (4,4);
1,5882 (2,19); 1,5763 (0,45); 1,2977 (0,37); 1,2859 (1,83); 1,2767 (3,71); 1,2723
(4,13); 1,2627 (1,75); 1,2579 (0,87); 1,2535 (1,01); 1,2499 (0,7); 1,2416 (1,16); 1,2342
(1,17); 1,23 (0,84); 1,1861 (1,54); 1,1742 (3,2); 1,1624 (1,62); 1,1496 (0,36); 1,0663
(1,12); 1,0546 (2); 1,043 (1,01); 0,9965 (6,51); 0,9847 (13,73); 0,973 (6,33); 0,0965
(0,41); 0,0053 (3,4); -0,0002 (125,56); -0,0058 (3,65); -0,1001 (0,45)

Vi du s6 21, dung méi: [DMSO], quang pho ké: 399,95MHz

7,7082 (2,45); 7,6866 (3,64); 7,6836 (2,1); 7,6766 (1,8); 7,663 (0,46); 7,5662
(0,33); 7,5492 (1,41); 7,5429 (1,29); 7,5279 (1,11); 7,5216 (1,06); 4,0591 (10,46);
4,038 (1,4); 4,0203 (2,19); 4,0025 (0,48); 3,7168 (0,33); 3,679 (15,83); 3,6733 (4,07);
3,6676 (16); 3,4322 (0,35); 3,3435 (321,55); 3,3363 (458,6); 3,2717 (0,52); 3,1751
(0,88); 3,162 (0,79); 2,6807 (0,32); 2,676 (0,65); 2,6714 (0,93); 2,6667 (0,65); 2,5415
(0,74); 2,5246 (2,58); 2,5114 (50,63); 2,5069 (102,7); 2,5023 (137,44); 2,4977 (99,21);
2,4931 (48,14); 2,3337 (0,63); 2,3291 (0,88); 2,3244 (0,63); 2,0731 (1,7); 1,9885
(5,54); 1,9008 (1,74); 1,8954 (2,04); 1,6574 (0,47); 1,6142 (1,05); 1,5995 (1,75);
1,5933 (1,89); 1,2728 (0,35); 1,2585 (0,57); 1,2522 (0,48); 1,2358 (0, 96) 1,1925
(1,64); 1,1747 (3,39); 1,1569 (1,68); -0,0002 (6,5)

Vi du s6 22, dung méi: [DMSO], quang phd ké: 601,6MHz

7,7596 (0,35); 7,711 (3,38); 7,6968 (4,08); 7,6797 (1,48); 7,5444 (1,6); 7,5402
(1,49); 7,5303 (1,29); 7,526 (1,24); 4,3683 (0,44); 4,2593 (0,33); 4,2476 (0,33); 4,1566
(0,43); 4,1449 (0,94); 4,1332 (1,15); 4,1243 (1,15); 4,1129 (1,05); 4,1045 (0,75);
4,0946 (1,48); 4,0828 (3,99); 4,0686 (16); 4,0595 (1,27); 4,034 (0,45); 4,0221 (0,58);
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4,0158 (0,43); 4,0103 (0,4); 3,449 (0,38); 3,4406 (0,38); 3,4374 (0,4); 3,429 (0,41);
3,3742 (1,02); 3,3457 (1563,22); 3,322 (28,53); 2,6206 (0,69); 2,6176 (1,46); 2,6146
(2,04); 2,6115 (1,44); 2,6085 (0,64); 2,5423 (1,22); 2,5239 (3,79); 2,5208 (5,05);
2,5176 (5,93); 2,5089 (109,54); 2,5059 (236,08); 2,5028 (323,23); 2,4997 (233,05);
2,4967 (103,3); 2,4766 (0,35); 2,3931 (0,66); 2,39 (1,43); 2,387 (2); 2,3839 (1,38);
2,3809 (0,63); 2,0767 (3,48); 1,9899 (1,42); 1,9031 (2,58); 1,6908 (0,35); 1,6696
(0,36); 1,6437 (0,33); 1,6184 (0,43); 1,5761 (1,67); 1,2579 (0,49); 1,2485 (0,35);
1,2344 (1,07); 1,2265 (0,65); 1,2146 (1,08); 1,2029 (0,52); 1,1861 (0,52); 1,1743
(1,03); 1,1705 (0,37); 1,1625 (0,52); 1,1492 (0,42); 1,0663 (0,87); 1,0547 (1,54); 1,043
(0,81); 1,0013 (6,44); 0,9895 (13,63); 0,9848 (1,07); 0,9817 (2,21); 0,9778 (6,34); 0,97
(0,97); 0,9557 (6,62); 0,9439 (14,2); 0,9321 (6,4); 0,0052 (3,03); -0,0002 (83,54); -
0,0058 (2,47)

Vi du s6 23, dung méi: [DMSO], quang phd ké: 399,95MHz

9,5605 (1,88); 7,757 (1,46); 7,7355 (1,78); 7,6605 (0,8); 7,545 (0,66); 7,5386
(0,61); 7,5238 (0,55); 7,5174 (0,52); 4,058 (1,05); 4,0402 (3,29); 4,0271 (6,99); 4,0225
(4,44); 4,0046 (1,09); 3,3924 (24,23); 3,386 (32,63); 3,3799 (54,59); 3,377 (71,91);
2,5111 (7,26); 2,5069 (9,99); 2,5034 (6,54); 1,9898 (14,31); 1,6154 (0,75); 1,6011
(1,63); 1,5941 (1,77); 1,5811 (0,79); 1,3053 (0,83); 1,2917 (1,6); 1,2849 (1,74); 1,2704
(0,67); 1,2049 (0,71); 1,1943 (4); 1,1765 (8,08); 1,1587 (3,94); 1,1133 (2,92); 1,012
(16); -0,0002 (1,63)

Vi du sb 24, dung méi: [DMSO], quang phd ké: 399,95MHz

19,0481 (0,34); 12,999 (0,34); 11,6718 (0,32); 11,3817 (2,98); 11,2103 (0,33);
10,7432 (0,44); 10,1704 (0,38); 9,4484 (4,12); 9,4182 (0,34); 7,674 (2,45); 7,6678
(2,75); 7,5767 (3,19); 7,5699 (2,9); 7,471 (0,33); 4,1638 (0,77); 4,0557 (0,89); 4,0379
(3,26); 4,0189 (16); 4,0023 (1,06); 3,9243 (2,59); 3,4462 (0,32); 3,409 (0,48); 3,3939
(0,61); 3,3326 (387,86); 3,3263 (665,26); 3,3027 (8,07); 2,675 (1,43); 2,6707 (2,09);
2,6661 (1,44); 2,5406 (0,85); 2,5238 (3,39); 2,5058 (218,8); 2,5017 (290,84); 2,4581
(0,39); 2,4169 (0,78); 2,3781 (14,51); 2,3549 (0,74); 2,3328 (1,45); 2,3283 (2,04);
2,3241 (1,4); 2,3115 (0,8); 2,2563 (0,65); 2,0733 (1,71); 1,9884 (10,86); 1,6699 (0,36);
1,6549 (0,65); 1,6463 (0,63); 1,6341 (0,43); 1,6004 (1,6); 1,5859 (3,6); 1,5791 (3,91);
1,5661 (1,86); 1,3966 (0,4); 1,3312 (0,52); 1,318 (0,62); 1,3117 (0,71); 1,2978 (0,44);
1,2651 (1,73); 1,2518 (3,47); 1,2451 (3,89); 1,2311 (1,8); 1,217 (0,45); 1,1924 (3,07);
1,1745 (5,77); 1,1568 (2,92); 0,0081 (1,01); -0,0002 (34,96); -0,0085 (1,17); -3,0246
(0,33)

Vi du sb 25, dung mdi: [CD3CN], quang phd ké: 601,6MHz

7,9022 (3,82); 7,8879 (4,08); 7,6652 (3,91); 7,6609 (4,01); 7,52 (1,53); 7,4355
(2,47); 7,4312 (2,34); 7,4212 (2,34); 7,4169 (2,23); 4,0758 (0,58); 4,064 (1,8); 4,0521
(1,78); 4,0403 (0,62); 3,9724 (16); 3,893 (0,72); 2,1596 (251,61); 2,0611 (0,72); 2,057
(1,25); 2,0529 (1,77); 2,0487 (1,27); 2,0447 (0,68); 1,9732 (8,88); 1,9666 (29,58);
1,9584 (12,1); 1,9543 (16,7); 1,9505 (119,09); 1,9464 (214,31); 1,9423 (320,41);
1,9382 (222,08); 1,9341 (110,06); 1,9254 (2,33); 1,917 (0,76); 1,9128 (0,53); 1,9086
(0,36); 1,8357 (0,67); 1,8317 (1,23); 1,8275 (1,73); 1,8234 (1,22); 1,8193 (0,63);
1,5855 (1,79); 1,5758 (4,1); 1,5715 (4,17); 1,5623 (2,12); 1,382 (2,17); 1,3727 (4,02);
1,3684 (4,12); 1,3586 (1,71); 1,2691 (1,08); 1,2158 (2,25); 1,204 (4,73); 1,1922 (2,22);
0,0053 (1,55); -0,0002 (41,75); -0,0058 (1,45)

Vi du sb 26, dung mbi: [DMSO], quang pho ké: 399,95MHz
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14,5618 (0,37); 14,1854 (0,35); 9,5578 (1,5); 9,4271 (4,93); 9,2998 (0,36); 9,182
(0,38); 7,7634 (0,46); 7,7069 (1,14); 7,6847 (2,16); 7,5756 (3,33); 7,5541 (4,12);
7,5266 (0,76); 7,4862 (3,47); 7,3446 (0,38); 7,3053 (0,47); 7,275 (2,4); 7,2683 (2,29);
7,2533 (2,08); 7,2469 (1,92); 6,2641 (0,37); 4,9734 (1,6); 4,9321 (1,8); 4,5811 (1,98);
4,537 (3,53); 4,1428 (0,59); 4,0566 (5,17); 4,0378 (2,79); 4,0204 (2,99); 4,0026 (0,88);
3,9185 (0,48); 3,8903 (16); 3,8573 (0,39); 3,427 (1,33); 3,3939 (4,28); 3,3402 (400,48);
3,3359 (525,28); 3,3323 (787,02); 3,3084 (5,46); 3,272 (0,61); 3,2561 (0,46); 3,247
(0,37); 3,1263 (0,42); 2,7317 (0,36); 2,6709 (1,52); 2,5869 (0,39); 2,5415 (0,81);
2,5019 (262,13); 2,3291 (1,73); 2,0734 (1,24); 1,9884 (10,84); 1,5957 (5,63); 1,5917
(5,18); 1,576 (1,96); 1,5443 (0,37); 1,3969 (0,85); 1,278 (1,69); 1,2718 (1,78); 1,2585
(0,99); 1,2348 (1,26); 1,2215 (2,19); 1,207 (4,49); 1,2015 (4,56); 1,1924 (3,48); 1,1863
(1,89); 1,1747 (5,89); 1,1566 (2,78); 1,1479 (0,43); 0,8742 (0,46); 0,8572 (0,47); -
0,0002 (33,26); -3,0698 (0,43)

Vi du s6 27, dung méi: [DMSO], quang phd ké: 399,95MHz

11,4041 (3,19); 9,3381 (2,87); 7,9571 (1,61); 7,9504 (1,81); 7,9418 (1,7); 7,9349
(1,72); 7,8013 (0,9); 7,7942 (0,92); 7,7904 (1,04); 7,7832 (0,95); 7,7788 (1,01); 7,7717
(1,07); 7,7681 (1,06); 7,7609 (0,81); 7,4187 (1,73); 7,3949 (2,44); 7,3715 (1,58);
4,0894 (4,37); 4,0563 (1,29); 4,0384 (4,43); 4,0308 (15,34); 4,0206 (4,05); 4,0029
(1,29); 3,5817 (0,36); 3,5615 (0,4); 3,5454 (0,49); 3,3749 (56,68); 3,1998 (0,54);
3,1712 (0,38); 3,0611 (0,42); 2,6762 (0,39); 2,6716 (0,49); 2,6674 (0,4); 2,5249 (0,94);
2,5068 (58,75); 2,5027 (78,81); 2,4986 (54,63); 2,3339 (0,38); 2,3294 (0,51); 2,325
(0,35); 1,9888 (16); 1,9093 (0,63); 1,5971 (1,56); 1,5828 (3,77); 1,5759 (3,95); 1,5626
(1,86); 1,2977 (2,14); 1,2839 (3,86); 1,2772 (4,13); 1,2626 (1,77); 1,2355 (1,38);
1,1928 (4,29); 1,175 (8,54); 1,1572 (4,24); -0,0002 (11,21); -0,0085 (0,33)

Vi du s6 28, dung mbi: [DMSO], quang phd ké: 399,95MHz

9,475 (0,97); 9,3642 (5,1); 9,3069 (0,43); 8,7987 (0,37); 7,6689 (0,73); 7,5838
(0,66); 7,5622 (0,78); 7,4575 (2,92); 7,4414 (4,62); 7,4312 (1,02); 7,4246 (5,68); 7,42
(6,85); 7,4037 (7,53); 7,3379 (0,95); 7,3163 (1,1); 7,2661 (6,47); 7,2452 (5,07); 7,0778
(1,07); 7,0631 (0,5); 7,0582 (0,85); 6,9726 (1,86); 6,966 (1,92); 6,9512 (1,68); 6,945
(1,6); 5,4201 (2,11); 5,3833 (2,31); 4,9665 (0,6); 4,9267 (2,61); 4,8893 (2,28); 4,0551
(0,77); 4,045 (2,59); 4,0382 (2,1); 4,02 (1,77); 4,0026 (0,63); 3,8971 (16); 3,4603
(0,41); 3,4347 (0,7); 3,4009 (1,13); 3,3491 (582,58); 3,3413 (1358,67); 3,2752 (0,66);
2,6758 (1,21); 2,6711 (1,86); 2,5416 (1,04); 2,5247 (3,14); 2,5068 (206,51); 2,5026
(285,02); 2,4985 (203,82); 2,3336 (1,4); 2,3291 (1,76); 2,073 (2,52); 1,9885 (7,71);
1,6108 (1,9); 1,5968 (4,8); 1,59 (5,1); 1,5767 (2,1); 1,2799 (0,58); 1,2589 (1,23);
1,2344 (1,37); 1,2154 (2,1); 1,2016 (4,33); 1,1931 (5,24); 1,1801 (1,87); 1,1748 (4,28);
1,1569 (2,03); 0,8595 (0,42); 0,6779 (0,36); -0,0002 (6,05)

Vi du s6 29, dung méi: [DMSO], quang phd ké: 399,95MHz

11,5012 (3,45); 7,8648 (3,09); 7,8592 (3,49); 7,7164 (1,51); 7,7101 (1,37); 7,6943
(2,21); 7,6884 (2,2); 7,6159 (3,95); 7,594 (2,49); 4,0557 (0,65); 4,0379 (1,84); 4,0213
(16); 4,0026 (0,71); 3,4274 (0,34); 3,3515 (266,05); 3,349 (285,95); 3,3448 (214,54);
3,3422 (330,15); 3,3382 (346,98); 3,3349 (418,93); 3,293 (1,7); 3,2756 (1,97); 3,2593
(1,38); 3,2431 (0,63); 2,6712 (1,08); 2,6665 (0,8); 2,5414 (0,49); 2,5021 (170,74);
2,3288 (1,03); 2,3248 (0,78); 2,0733 (0,83); 1,9886 (6,8); 1,9206 (1,12); 1,8997 (3,5);
1,8826 (1,26); 1,5485 (1,15); 1,5306 (3,67); 1,5136 (0,94); 1,2328 (0,5); 1,1925 (1,89);
1,1747 (3,72); 1,1569 (1,93); 1,121 (14,9); 1,1043 (14,88); -0,0002 (10,09)
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Vi du s6 30, dung méi: [DMSO], quang phd ké: 399,95MHz

17,8767 (0,49); 16,7278 (0,5); 15,2907 (0,46); 14,6922 (0,48); 11,3194 (0,47);
9,9917 (0,45); 9,5478 (1,93); 9,4196 (4,84); 7,9522 (1,92); 7,697 (1,24); 7,6759 (1,54);
7,6545 (1,48); 7,6289 (0,45); 7,5637 (3,75); 7,5423 (4,82);, 7,5163 (0,81); 7,4807
(3,23); 7,4748 (3,56); 7,2683 (2,26); 7,2621 (1,93); 7,2473 (1,94); 7,24 (1,91); 6,5709
(0,48); 6,1831 (0,45); 4,9061 (1,2); 4,8649 (1,59); 4,5294 (1,43); 4,5247 (1,64); 4,4875
(1,39); 4,4825 (1,3); 4,4256 (1,93); 4,1384 (0,72); 4,0647 (6,28); 4,0384 (0,58); 4,0199
(0,67); 3,9606 (0,54); 3,9181 (0,47); 3,8854 (16); 3,759 (0,48); 3,4178 (0,55); 3,3771
(1,43); 3,3282 (1057,25); 3,251 (0,64); 2,8906 (12,28); 2,7309 (10,63); 2,6754 (1,93);
2,6707 (2,33); 2,5407 (1,33); 2,5057 (285,9); 2,5017 (383,65); 2,4982 (282,92); 2,3283
(2,31); 2,0733 (2,62); 1,9883 (1,97); 1,8712 (0,61); 1,7761 (11,28); 1,7311 (4,12);
1,6113 (1,99); 1,5966 (6,09); 1,5904 (5,32); 1,5777 (2,22); 1,2931 (0,88); 1,279 (1,92);
1,273 (2,06); 1,2578 (0,96); 1,2365 (1,31); 1,2229 (1,94); 1,2088 (4,32); 1,2025 (4,5);
1,1879 (1,67); 1,1747 (0,96); 1,1567 (0,93); 0,0078 (1,82); -0,0002 (58,33); -0,0086
(1,83); -2,3925 (0,46); -2,4975 (0,45); -3,438 (0,46)

Vi du s6 31, dung méi: [DMSO], quang phd ké: 399,95MHz

9,6271 (0,33); 9,4864 (1,04); 9,3652 (4,55); 7,6886 (0,76); 7,6822 (0,75); 7,5821
(0,72); 7,5605 (1,05); 7,4744 (2,86); 7,4687 (2,84); 7,4508 (0,45); 7,4243 (4,62),
7,4029 (5,04); 7,3666 (0,94); 7,362 (1,49); 7,3577 (0,73); 7,345 (4,29); 7,341 (2,48);
7,3269 (4,69); 7,3153 (1,34); 7,311 (2,53); 7,3074 (1,78); 7,3007 (0,69); 7,2937 (2,58);
7,2842 (0,59); 7,2752 (0,73); 7,2699 (0,96); 7,2509 (1,5); 7,2417 (3,98); 7,2377 (4,77);
7,2211 (3,59); 7,0343 (0,74); 7,0277 (0,66); 7,0153 (0,67); 6,96 (1,73); 6,9536 (1,69);
60,9387 (1,64); 6,9318 (1,6); 5,4626 (2,05); 5,4257 (2,49); 4,9216 (1,23); 4,9128 (2,37);
4,8762 (2,17); 4,0758 (0,37); 4,0556 (0,88); 4,0379 (2,56); 4,0201 (2,74); 4,0023
(0,88); 3,9667 (3,2); 3,9535 (0,34); 3,8996 (16); 3,3929 (0,35); 3,3332 (300,56); 3,3257
(628,51); 3,3027 (7,43); 2,6752 (1,18); 2,6706 (1,5); 2,6659 (1,01); 2,5407 (0,85);
2,524 (2,63); 2,5193 (3,68); 2,5058 (169,66); 2,5016 (233,25); 2,4977 (156,25); 2,3329
(1,14); 2,3282 (1,65); 2,3237 (1,1); 2,0733 (1,21); 1,9884 (11,36); 1,6066 (1,94);
1,5924 (4,57); 1,5856 (4,63); 1,5728 (2,04); 1,2823 (0,53); 1,2698 (0,96); 1,2621
(1,07); 1,2482 (0,71); 1,235 (1,64); 1,2116 (1,99); 1,198 (3,98); 1,1921 (7,04); 1,1746
(6,85); 1,1567 (3,11); 0,1462 (0,36); 0,0081 (2); -0,0002 (76,87); -0,0085 (2,13); -
0,1493 (0,33)

Vi du s6 32, dung méi: [DMSO], quang phd ké: 399,95MHz

19,4883 (0,33); 14,4743 (0,34); 9,9628 (0,33); 9,4772 (1,71); 9,366 (4,51); 8,5874
(0,8); 8,5782 (0,78); 8,5563 (2,19); 8,547 (2,12); 7,8384 (1,13); 7,8194 (2,22); 7,8147
(2,2); 7,8004 (1,32); 7,7955 (1,32); 7,7145 (0,49); 7,6895 (0,9); 7,6743 (0,51); 7,6709
(0,55); 7,5658 (1,2); 7,5441 (1,65); 7,5333 (1,55); 7,5212 (3,6); 7,5155 (3,87); 7,4745
(3,75); 7,4531 (4,46); 7,4106 (3,5); 7,3909 (2,71); 7,3429 (1,51); 7,3315 (1,79); 7,3238
(1,72); 7,3124 (1,73); 7,2885 (0,58); 7,2779 (0,44); 7,2717 (2,25); 7,265 (2,21); 7,2499
(1,86); 7,2432 (1,77); 7,1046 (0,9); 7,0848 (0,86); 5,296 (1,4); 5,256 (3,53); 5,2123
(3,53); 5,1725 (1,5); 4,9686 (2,74); 4,1368 (5,32); 4,0557 (0,94); 4,0379 (2,86); 4,0202
(2,95); 3,9976 (16); 3,3915 (0,41); 3,3305 (304,35); 3,3279 (296,34); 3,3249 (391,32);
3,2506 (0,34); 2,6708 (1,53); 2,5409 (0,84); 2,5016 (246,17); 2,4386 (0,36); 2,4326
(0,43); 2,3282 (1,61); 2,0734 (1,6); 1,9885 (11,41); 1,9079 (0,43); 1,6004 (2,1); 1,5867
(5,4); 1,5798 (5,52); 1,5671 (2,28); 1,2692 (0,65); 1,2565 (1,56); 1,2491 (1,54); 1,235
(1,41); 1,2013 (1,93); 1,192 (5,11); 1,1816 (4,31); 1,1746 (6,69); 1,1672 (1,83); 1,1569
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(3,02); 0,0075 (2,36); -0,0002 (43,57); -1,8063 (0,33)

Vi du s6 33, dung méi: [DMSO], quang phd ké: 399,95MHz

9,5775 (4,49); 9,5053 (0,45); 7,7786 (3,6); 7,7682 (0,92); 7,7572 (4,87); 7,7138
(0,34); 7,692 (0,35); 7,5946 (0,68); 7,573 (0,96); 4,0552 (0,63); 4,0374 (1,94); 4,0273
(2,07); 4,0163 (16); 4,002 (0,93); 3,4947 (0,62); 3,4821 (0,65); 3,3765 (615,2); 3,372
(488,62); 3,3684 (526,05); 3,3645 (546,77); 3,3625 (654,08); 3,359 (560,12); 3,2239
(0,35); 2,6782 (1,18); 2,6736 (1,67); 2,669 (1,25); 2,5438 (0,92); 2,527 (3); 2,5222
(4,56); 2,5136 (82.6); 2,5091 (180,41); 2,5045 (246,26); 2,5 (178,36); 2,4955 (86,07);
2,3358 (1,2); 2,3312 (1,65); 2,3267 (1,27); 2,2807 (1,71); 2,2634 (1,73); 2,2212 (0,46);
2,2023 (0,41); 2,0759 (1,71); 1,9902 (8,07); 1,6323 (1,61); 1,6181 (3,95); 1,6112 (4,4);
1,5979 (2,13); 1,3975 (0,64); 1,3544 (0,4); 1,2986 (2,04); 1,2849 (4,05); 1,2782 (4,47);
1,2636 (1,91); 1,2528 (0,8); 1,2356 (1,05); 1,1924 (2,24); 1,1746 (4,33); 1,1568 (2,15);
1,0046 (0,45); 0,9858 (0,8); 0,967 (0,39); 0,9035 (4,02); 0,8858 (8,59); 0,8681 (3,9);
0,008 (0,47); -0,0002 (15,07); -0,0086 (0,55)

Vi du s 34, dung méi: [DMSO], quang pho ké: 601,6MHz

11,5357 (2,35); 9,5094 (2,93); 7,7744 (2,41),; 7,7701 (2,69); 7,7094 (1,22); 7,7051
(1,07); 7,6949 (1,54); 7,6906 (1,44); 7,5923 (2,62); 7,5777 (2,13); 4,3468 (0,77);
4,3348 (2,43); 4,3228 (2,45); 4,3107 (0,79); 4,0465 (1,21); 4,0346 (3,71); 4,0228
(3,71); 4,011 (1,24); 3,3485 (39,29); 3,063 (1,4); 2,8638 (1,42); 2,5098 (6,24); 2,5069
(13,35); 2,5039 (18,23); 2,5009 (13,5); 2,498 (6,41); 1,991 (16); 1,6057 (1,04); 1,5963
(2,46); 1,5918 (2,7); 1,5829 (1,07); 1,4232 (3,53); 1,4112 (7,51); 1,3991 (3,52); 1,3831
(0,35); 1,371 (0,73); 1,359 (0,33); 1,2704 (1,14); 1,2612 (2,43); 1,2568 (2,67); 1,2472
(1); 1,1869 (4,33); 1,175 (8,76); 1,1632 (4,27); -0,0002 (1,62)

Vi du s6 35, dung méi: [DMSO], quang phd ké: 399,95MHz

11,5005 (4,87); 9,4951 (6,27); 7,7618 (4,81); 7,7554 (5,95); 7,7144 (2,63); 7,7078
(2); 7,6925 (3,37); 7,686 (2,85); 7,5904 (5,35); 7,5686 (3,92); 4,2725 (3,11); 4,2554
(6,27); 4,2381 (3,15); 4,0382 (0,36); 4,0188 (0,33); 3,4841 (0,32); 3,4614 (0,46);
3,4443 (0,55); 3,4137 (0,86); 3,3433 (1492,06); 3,2822 (3,03); 3,25 (1,84); 3,2136
(1,16); 3,1836 (0,68); 3,1568 (0,48); 3,0604 (1,58); 2,8553 (1,58); 2,6765 (0,88);
2,6715 (1,15); 2,6668 (0,89); 2,5808 (0,37); 2,5419 (0,94); 2,5068 (140,47); 2,5027
(192,83); 2,4986 (142,05); 2,4395 (1,46); 2,4062 (0,88); 2,4024 (0,84); 2,3507 (0,48);
2,3295 (1,39); 2,3251 (1,13); 2,3016 (0,38); 2,0748 (2,08); 1,9892 (1,51); 1,8724 (0,6);
1,8543 (2,3); 1,8363 (4,51); 1,8184 (4,61); 1,8002 (2,47); 1,7815 (0,63); 1,6082 (2,21);
1,5942 (5,23); 1,5868 (5,61); 1,5738 (2,55); 1,5334 (0,32); 1,3974 (9,15); 1,2748 (2,5);
1,2617 (5,29); 1,2545 (5,68); 1,24 (2,34); 1,1923 (0,45); 1,1741 (0,77); 1,1568 (0,42);
0,8614 (7,69); 0,8431 (16); 0,8244 (7,18); -0,0002 (12,56); -0,0087 (0,62)

Vi du s6 36, dung mdi: [DMSO], quang pho ké: 601,6MHz

11,4548 (1,5); 9,3583 (1,27); 7,9479 (0,56); 7,9434 (0,64); 7,9378 (0,61); 7,9332
(0,58); 7,7878 (0,37); 7,7856 (0,39); 7,7807 (0,35); 7,7778 (0,36); 7,7728 (0,41); 7,771
(0,4); 7,4149 (0,55); 7,3992 (0,89); 7,3837 (0,52); 4,2745 (0,87); 4,2629 (1,71); 4,2513
(0,87); 4,0461 (1,23); 4,0343 (3,73); 4,0224 (3,73); 4,0106 (1,24); 3,3508 (5,32);
3,0615 (0,46); 2,857 (0,46); 2,5216 (0,38); 2,5067 (18,22); 2,5038 (24,1); 2,5008
(17,69); 1,9909 (16); 1,8508 (0,62); 1,8388 (1,21); 1,8269 (1,23); 1,8149 (0,65); 1,5953
(0,63); 1,5859 (1,53); 1,5813 (1,8); 1,5724 (0,68); 1,2932 (0,72); 1,2841 (1,56); 1,2796
(1,68); 1,2702 (0,7); 1,1866 (4,25); 1,1747 (8,49); 1,1629 (4,18); 0,9297 (0,46); 0,8596
(1,94); 0,8473 (4,1); 0,835 (1,9); 0,8263 (0,36); -0,0002 (1,87)
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Vi du sb 37, dung moi: [DMSO], quang phé ké: 399,95MHz

11,4582 (4,4); 9,3437 (3,47); 7,9546 (1,99); 7,9477 (2,21); 7,9391 (2,06); 7,9323
(2,22); 7,7969 (1,11); 7,7896 (1,15); 7,7858 (1,31); 7,7786 (1,09); 7,7744 (1,19);
7,7674 (1,35); 7,7633 (1,35); 7,7565 (1,05); 7,4195 (2,16); 7,3953 (2,98); 7,3726
(1,97); 4,4209 (0,48); 4,402 (0,49); 4,3576 (1,39); 4,3397 (4,42); 4,3215 (4,47); 4,3031
(1,4); 4,2264 (0,44); 4,209 (0,72); 4,1911 (0,99); 4,1728 (0,68); 4,0554 (1,12); 4,0376
(3,61); 4,0198 (3,61); 4,002 (1,17); 3,4598 (0,4); 3,3366 (26,64); 3,2408 (0,63); 3,2327
(0,6); 3,18 (0,49); 3,0617 (7,35); 2,9068 (0,33); 2,862 (7,44); 2,6758 (0,84); 2,6713
(1,17); 2,6666 (0,87); 2,5416 (0,6); 2,5245 (2,07); 2,5199 (2,85); 2,5063 (123,98);
2,5022 (170,52); 2,4985 (114,01); 2,3384 (0,38); 2,3333 (0,8); 2,3286 (1,21); 2,3245
(0,85); 2,3194 (0,49); 2,0755 (0,47); 1,9893 (16); 1,9091 (0,6); 1,5982 (1,91); 1,5841
(4,44); 1,5769 (4,72); 1,5638 (2,26); 1,4339 (6,76); 1,4158 (15,95); 1,3976 (7,06);
1,3891 (2,15); 1,3757 (2,45); 1,371 (4,02); 1,3576 (1,14); 1,3528 (1,86); 1,2979 (2,59);
1,2842 (4,49); 1,2773 (4,85); 1,2627 (2,22); 1,2354 (0,95); 1,1923 (4,5); 1,1745 (8,88);
1,1567 (4,35); 0,8883 (0,35); 0,008 (0,92); -0,0002 (35,96); -0,0085 (1,05)

Vi du s6 38, dung méi: [DMSO], quang phé ké: 601,6MHz

9,5496 (0,57); 9,4141 (0,99); 7,9531 (2,11); 7,6736 (0,9); 7,6699 (0,6); 7,6588
(0,63); 7,5771 (0,34); 7,5534 (0,98); 7,5391 (1,1); 7,433 (0,87); 7,4286 (0,92); 7,2912
(0,53); 7,2868 (0,49); 7,2769 (0,48); 7,2725 (0,45); 4,3763 (0,46); 4,3643 (0,47);
42607 (0,37); 4,1747 (0,32); 4,1628 (0,38); 3,4447 (5,41); 3,3584 (170,61); 3,335
(1,41); 3,2387 (2,83); 2,8911 (16); 2,7312 (13,04); 2,7307 (12,77); 2,5251 (0,36); 2,522
(0,46); 2,5189 (0,48); 2,5099 (12,87); 2,507 (27,63); 2,504 (37,72); 2,501 (27.,87);
2,4981 (13,11); 1,6046 (0,84); 1,6005 (0,7); 1,5953 (0,94); 1,5911 (1,16); 1,5824
(0,42); 1,4525 (0,74); 1,4405 (1,57); 1,4285 (0,74); 1,308 (1,26); 1,296 (2,69); 1,2908
(0,39); 1,284 (1,46); 1,2771 (0,59); 1,1964 (0,45); 1,1876 (0,87); 1,1835 (0,88); 1,1744
(0,48); -0,0002 (5,92)

Vi du sb 39, dung méi: [DMSO], quang pho ké: 399,95MHz

16,4832 (0,33); 15,8688 (0,33); 13,2954 (0,33); 9,6257 (0,34); 9,6097 (2,28);
9,4715 (4,25); 9,4357 (0,37); 9,3286 (0,34); 8,0115 (1,98); 8,0058 (2,14); 7,6392
(4,36); 7,6335 (3,82); 7,6013 (0,4); 7,5949 (0,44); 7,5777 (0,47); 7,5615 (0,48); 7,5253
(0,37); 7,4896 (3,22); 7,4834 (3,02); 7,4395 (0,43); 7,4325 (0,57); 7,4255 (0,52);
7,4196 (0,37); 5,7522 (0,33); 4,1774 (0,4); 4,1601 (0,99); 4,1421 (1,31); 4,1253 (1,47);
4,1073 (1,28); 4,0847 (8,62); 4,0554 (1,29); 4,0376 (3,86); 4,0199 (3,78); 4,0022
(1,25); 3,9064 (0,38); 3,8793 (1,92); 3,8664 (14,52); 3,8554 (1,87); 3,8367 (0,71);
3,8182 (1,21); 3,8004 (1,64); 3,7833 (1,43); 3,7657 (1,14); 3,7471 (0,43); 3,7013
(0,51); 3,6822 (0,73); 3,6642 (0,9); 3,6454 (1); 3,6338 (0,83); 3,6158 (0,91); 3,5968
(0,64); 3,5781 (0,38); 3,4622 (0,34); 3,4401 (0,39); 3,4079 (0,75); 3,3466 (768,76);
3,3431 (1758,18); 3,3199 (5.,3); 3,2876 (0,84); 3,2746 (0,59); 3,2684 (0,52); 3,2291
(0,35); 3,2188 (0,44); 2,6767 (1,39); 2,6717 (1,92); 2,6678 (1,4); 2,5418 (0,89); 2,5252
(3,39); 2,5111 (113,97); 2,5071 (219,12); 2,5029 (302,49); 2,4987 (211,86); 2,4946
(105,8); 2,4557 (0,43); 2,3342 (1,35); 2,3295 (1,8); 2,3249 (1,43); 2,075 (2,09); 1,9893
(16); 1,6178 (2,02); 1,6037 (6,07); 1,5977 (5,35); 1,5842 (2,19); 1,5755 (0,39); 1,3835
(0,33); 1,3449 (0,36); 1,3127 (1,03); 1,298 (2,27); 1,2915 (2,11); 1,2761 (0,89); 1,2588
(0,57); 1,2327 (3,01); 1,2191 (4,19); 1,2121 (4,3); 1,1979 (1,6); 1,1924 (4,68); 1,1746
(8,79); 1,1567 (8,3); 1,1383 (9,27); 1,1204 (4,08); 1,0992 (0,35); 0,9885 (0,33); 0,9703
(2,29); 0,9523 (4,58); 0,9345 (2,19); -0,0002 (11,63); -0,0088 (0,43); -3,0168 (0,32)
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Vi du s6 40, dung méi: [DMSO], quang phd ké: 399,95MHz

11,491 (2,41); 7,8981 (2,63); 7,8918 (2,76); 7,7092 (1,29); 7,7028 (1,18); 7,6873
(1,79); 7,6809 (1,74); 7,5849 (3,2); 7,563 (2,31); 4,056 (0,73); 4,0381 (2,56); 4,0288
(11,26); 4,0205 (2,67); 4,0026 (0,76); 3,3518 (0,45); 3,3286 (152,33); 2,5244 (1,09);
2,5195 (1,69); 2,5109 (19,1); 2,5065 (38,19); 2,502 (49,79); 2,4974 (35,73); 2,493
(17,31); 2,3955 (16); 2,3286 (0,34); 2,074 (0,42); 1,9888 (9,22); 1,8766 (1,77); 1,6065
(0,84); 1,1926 (2,46); 1,1748 (4,87); 1,157 (2,4); -0,0002 (5,14)

Vi du s 41, dung méi: [DMSO], quang phd ké: 601,6MHz

9,4121 (0,42); 7,9528 (1,18); 7,7388 (0,36); 7,7028 (0,82); 7,6882 (1,07); 7,674
(0,37); 7,6583 (0,38); 7,6479 (0,99); 7,6438 (1,12); 7,6126 (1,11); 7,5995 (1,46);
7,5769 (0,36); 7,5533 (0,48); 7,5395 (0,48); 7,433 (0,5); 7,4291 (0,53); 7,3221 (0,64);
7,2903 (0,44); 7,2761 (0,33); 7,2716 (0,34); 4,3716 (1,39); 4,3595 (1,67); 4,272 (0,39);
4,2601 (0,39); 4,2481 (0,36); 4,1277 (0,42); 4,1191 (0,42); 4,0334 (0,56); 4,0216
(0,56); 3,5061 (0,42); 3,4808 (1,12); 3,4549 (16); 3,444 (2,94); 3,4284 (0,6); 3,3956
(1,34); 3,3758 (5,24); 3,3517 (4904,54); 3,3282 (80,11); 3,2755 (1,57); 3,2474 (4,78);
3,2383 (1,31); 3,1704 (1,74); 3,1617 (1,71); 3,1108 (1,82); 3,0743 (1,14); 2,8906
(8,65); 2,8645 (4,58); 2,7306 (7,07); 2,618 (10,41); 2,615 (14,06); 2,6121 (10,4);
2,5428 (5,84); 2,5243 (20,27); 2,5213 (25,42); 2,5182 (25,36); 2,5091 (738,32); 2,5062
(1554,79); 2,5033 (2093,86); 2,5003 (1556,28); 2,4974 (750,49); 2,3904 (9,64); 2,3874
(13,16); 2,3845 (9,61); 2,283 (0,4); 2,0787 (15,29); 1,9906 (2,25); 1,6777 (3,23);
1,6044 (0,51); 1,591 (0,77); 1,582 (0,49); 1,5066 (0,63); 1,4948 (0,86); 1,4825 (0,67);
1,4514 (2,04); 1,4394 (4,05); 1,4273 (2,94); 1,415 (1,05); 1,3496 (2,36); 1,3072 (1,28);
1,2954 (1,78); 1,2833 (1,18); 1,2666 (0,69); 1,2576 (1,03); 1,2338 (6,68); 1,1951
(0,48); 1,1859 (1,2); 1,174 (1,49); 1,1622 (0,72); 1,0541 (0,42); 0,8646 (0,43); 0,8535
(1,03); 0,8416 (0,52); 0,0965 (1,89); 0,0052 (14,67); -0,0002 (473,67); -0,0057 (19,93);
-0,1 (1,92)

Vi du s6 42, dung méi: [DMSO], quang phd ké: 601,6MHz

11,0933 (3,12); 10,6126 (0,51); 9,5132 (3,58); 9,5027 (0,8); 7,8641 (2,73); 7,86
(2,86); 7,8428 (1,09); 7,839 (0,51); 7,8313 (0,4); 7,7552 (1,31); 7,751 (1,2); 7,7406
(1,56); 7,7365 (1,44); 7,5785 (3,5); 7,564 (2,35); 7,5578 (0,51); 7,5418 (0,41); 4,1945
(2,61); 4,0334 (0,76); 4,0215 (0,81); 4,0064 (12,33); 3,3813 (1,49); 3,3561 (1038,24);
3,3325 (10,5); 2,6153 (1,84); 2,543 (0,72); 2,5245 (2,78); 2,5214 (3,59); 2,5181 (4,4);
2,5063 (218,81); 2,5036 (275,25); 2,3877 (1,67); 2,2932 (0,59); 2,2827 (16); 2,0785
(0,51); 1,9907 (3,1); 1,6109 (1,37); 1,6016 (3,69); 1,5971 (3,87); 1,5881 (1,44); 1,2646
(1,41); 1,2554 (3,39); 1,2511 (3,52); 1,2413 (1,86); 1,2344 (0,88); 1,1859 (0,82);
1,1741 (1,59); 1,1622 (0,81); 0,0049 (1,62); -0,0002 (30,57)

Vi du sb 43, dung méi: [DMSO], quang phd ké: 601,6MHz

9,5611 (2,61); 9,4204 (5,99); 7,6917 (2,08); 7,6775 (2,5); 7,644 (2,35); 7,6398
(2,43); 7,5687 (5,27); 7,5544 (5,96); 7,5008 (1,35); 7,4967 (1,29); 7,4867 (1,16);
7,4825 (1,15); 7,4199 (4,23); 7,4158 (4,42); 7,2921 (2,65); 7,288 (2,5); 7,2779 (2,46);
7,2736 (2,33); 4,3914 (0,77); 4,3788 (2,21); 4,367 (2,26); 4,3549 (0,78); 4,268 (0,45);
4,2567 (1,31); 4,2449 (1,84); 4,2335 (2,3); 4,2217 (1,95); 4,21 (0,64); 4,1658 (0,64);
4,1541 (1,99); 4,1423 (2,5); 4,1343 (1,96); 4,1311 (2,19); 4,1224 (2,3); 4,1193 (1,88);
4,1114 (2,32); 4,0996 (1,8); 4,0878 (0,56); 4,0334 (0,37); 4,0216 (0,36); 3,7795 (0,53);
3,7678 (1,63); 3,7559 (2,07);, 3,7448 (1,99); 3,7328 (1,56); 3,7214 (0,53); 3,6918
(0,56); 3,68 (0,78); 3,6676 (0,94); 3,6558 (0,78); 3,5796 (0,83); 3,5678 (1); 3,5556
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(0,85); 3,5436 (0,6); 3,4046 (0,45); 3,3945 (1,21); 3,3858 (1,16); 3,3796 (1,18); 3,3518
(1984,37); 3,3279 (16,06); 3,3028 (0,46); 3,1702 (0,33); 3,1616 (0,43); 2,6179 (4,37);
2,6151 (5,71); 2,6123 (4,23); 2,5427 (2,81); 2,5332 (0,94); 2,5242 (9,59); 2,5211
(13,27); 2,5179 (16,58); 2,5062 (657,61); 2,5033 (846,44); 2,5005 (615,2); 2,4784
(2,21); 2,3903 (3,99); 2,3875 (5,24); 2,3847 (3,83); 2,0787 (4,37); 1,9906 (1,25);
1,6177 (1,12); 1,6056 (4,24); 1,5967 (6,28); 1,5925 (6,54); 1,5838 (2,53); 1,4508
(3,21); 1,4388 (6,55); 1,4268 (3,06); 1,306 (7,37); 1,2941 (16); 1,282 (9,65); 1,2721
(1,16); 1,2576 (0,69); 1,2338 (3,09); 1,2054 (2,8); 1,1965 (5,73); 1,1922 (5,97); 1,183
(2,39); 1,1741 (0,91); 1,1621 (0,47); 1,1436 (6,79); 1,1317 (13,97); 1,1198 (6,51);
0,9438 (2,6); 0,932 (5,36); 0,9202 (2,47); 0,8535 (0,4); 0,0967 (0,49); 0,005 (5,69); -
0,0002 (104,53); -0,0999 (0,47)

Vi du s6 44, dung méi: [DMSO], quang pho ké: 601,6MHz

9,4685 (3,13); 7,6186 (2,15); 7,6043 (2,37); 7,5156 (2,09); 7,5118 (2,18); 7,3065
(1,24); 7,3024 (1,24); 7,2923 (1,16); 7,2882 (1,12); 5,2573 (1,78); 5,2279 (2,2); 4,9892
(2,11); 4,9598 (1,74); 4,0648 (0,9); 4,0453 (1,36); 4,0335 (3,87); 4,0217 (3,86); 4,0098
(1,32); 3,9354 (10,54); 3,4336 (0,7); 3,3766 (1,21); 3,352 (365,17); 3,3252 (0,47);
2,6151 (0,96); 2,5429 (0,42); 2,5034 (150,98); 2,3876 (0,93); 1,9907 (16); 1,6188
(1,49); 1,6097 (3,52); 1,6054 (3,55); 1,5965 (1,28); 1,2734 (0,4); 1,2338 (0,67); 1,217
(1,28); 1,2079 (2,97); 1,2038 (3,11); 1,1942 (1,13); 1,186 (4,37); 1,1742 (8,34); 1,1623
(4,17); -0,0002 (1,27)

Vi du s6 45, dung méi: [DMSO], quang phé ké: 399,95MHz

11,5629 (3,17); 9,5197 (3,89); 7,8939 (0,68); 7,8145 (2,97); 7,8081 (3,34); 7,6813
(1,42); 7,675 (1,32); 7,6594 (2,05); 7,653 (2,01); 7,5849 (4,03); 7,563 (2,7); 7,5353
(0,32); 5,7625 (0,52); 4,1942 (1); 4,1104 (12,73); 4,0549 (0,57); 4,0371 (1,62); 4,0193
(1,67); 4,0016 (0,65); 3,3488 (381,8); 3,3413 (634,34); 3,0337 (16); 2,681 (0,92);
2,6766 (1,94); 2,672 (2,7); 2,6675 (1,97); 2,5421 (1,6); 2,5254 (4,95); 2,5207 (7,26);
2,512 (132,84); 2,5075 (285,73); 2,503 (383,95); 2,4984 (271,1); 2,4939 (125,41);
2,3389 (0,83); 2,3343 (1,83); 2,3297 (2,55); 2,3251 (1,84); 2,0772 (0,62); 1,99 (7,2);
1,612 (1,36); 1,5977 (3,37); 1,5909 (3,47); 1,5778 (1,53); 1,2731 (1,73); 1,2596 (3,49);
1,2529 (3,76); 1,2378 (2,87); 1,1921 (1,91); 1,1742 (3,78); 1,1565 (1,84); 0,8539
(0,37); 0,008 (1,19); -0,0002 (35,07); -0,0077 (1,04)

Vi du s 45, dung méi: [DMSO], quang phd ké: 399,95MHz

11,5617 (2,61); 9,5199 (2,8); 7,8135 (2,59); 7,8072 (2,92); 7,6806 (1); 7,6741
(0,94); 7,6586 (1,53); 7,6522 (1,56); 7,5846 (2,73); 7,5627 (1,8); 4,1102 (12,24);
4,0369 (0,87); 4,0191 (0,88); 4,0016 (0,61); 3,3499 (1797,52); 3,2245 (0,46); 3,033
(16); 2,6813 (0,63); 2,6767 (1,35); 2,6721 (1,89); 2,6675 (1,39); 2,6629 (0,67); 2,5424
(1,08); 2,5255 (3,44); 2,5208 (5,1); 2,5121 (94,77); 2,5076 (206,74); 2,503 (279,76);
2,4984 (197,63); 2,4939 (91,37); 2,3389 (0,58); 2,3343 (1,29); 2,3297 (1,81); 2,3252
(1,31); 2,0765 (2,83); 1,9898 (4,26); 1,6115 (1,29); 1,5972 (2,98); 1,5904 (3,18);
1,5772 (1,42); 1,273 (1,66); 1,2592 (3,23); 1,2526 (3,51); 1,2379 (1,98); 1,192 (1,13);
1,1742 (2,25); 1,1564 (1,08); -0,0002 (8,57)

Vi du s6 46, dung méi: [DMSO], quang phd ké: 399,95MHz

9,5373 (0,47); 9,3983 (0,81); 7,7053 (0,41); 7,6838 (0,63); 7,6757 (0,42); 7,6635
(0,45); 7,6546 (0,75); 7,6313 (0,77); 7,6092 (1,26); 7,5886 (1,33); 7,5792 (0,79);
7,5486 (0,9); 7,527 (0,97); 7,4347 (0,79); 7,4282 (0,89); 7,3883 (0,47); 7,3078 (1,04);
7,2891 (0,66); 7,2824 (0,56); 7,2677 (0,47); 7,2612 (0,45); 4,2924 (1,02); 4,2751 (0,9);
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4,182 (0,47); 4,1649 (0,51); 4,1476 (0,56); 4,1292 (0,35); 4,0547 (1,37); 4,0369 (3,7):;
4,0191 (3,74); 4,0013 (1,31); 3,4557 (10,09); 3,4453 (5,02); 3,3427 (771,28); 3,319
(13,1); 3,2679 (1,37); 3,2419 (3,06); 3,2325 (2,72); 3,1112 (1,16); 3,072 (0,85); 2,8904
(0,43); 2,8646 (2,78); 2,7312 (0,35); 2,6764 (1,44); 2,6718 (2); 2,6673 (1,53); 2,5422
(1,53); 2,5253 (3,59); 2,5205 (5,22); 2,5117 (95,58); 2,5073 (207,41); 2,5028 (281,65);
2,4982 (204,86); 2,4938 (99,47); 2,334 (1,35); 2,3295 (1,9); 2,325 (1,43); 2,0769
(2,16); 1,9899 (16); 1,9015 (0,53); 1,8832 (1); 1,8655 (1,18); 1,847 (0,97); 1,8267
(0,75); 1,8103 (0,56); 1,7924 (0,52); 1,7738 (0,52); 1,6767 (2,49); 1,6439 (0,6); 1,6192
(0,38); 1,5969 (1,32); 1,5899 (1,04); 1,5768 (0,52); 1,4012 (0,6); 1,2967 (0,71); 1,2823
(0,75); 1,2755 (0,81); 1,258 (0,71); 1,2347 (1,66); 1,2004 (0,58); 1,192 (4,72); 1,1743
(9,08); 1,1564 (4,38); 0,8945 (1,45); 0,876 (3,76); 0,8567 (3,53); 0,8335 (2,44); 0,8148
(2,63); 0,7962 (1,13); 0,146 (0,39); 0,008 (2,78); -0,0002 (90,84); -0,0085 (3,33); -
0,1499 (0,34)

Vi du s6 47, dung méi: [DMSO], quang phd ké: 601,6MHz

7,6521 (0,53); 7,4488 (0,87); 7,4092 (0,79); 7,3946 (0,85); 7,3798 (0,87); 4,3079
(0,35); 4,2962 (0,64); 4,2842 (0,81); 4,2717 (0,82); 4,2604 (0,93); 4,2489 (1,03);
4,2369 (0,57); 4,1612 (0,58); 4,1506 (0,59); 4,1386 (0,49); 4,127 (0,54); 4,1149 (0,59);
4,1037 (0,33); 4,0456 (0,57); 4,0338 (1,71); 4,022 (1,73); 4,0101 (0,58); 3,4532 (16);
3,4036 (1,29); 3,3797 (0,39); 3,3536 (287,87); 3,33 (4,06); 3,2402 (1,45); 3,1042
(0,53); 3,095 (0,47); 3,0631 (0,57); 2,9405 (0,67); 2,6832 (2,06); 2,6186 (0,56); 2,6157
(0,74); 2,6128 (0,54); 2,5249 (1,23); 2,5218 (1,83); 2,5069 (84,85); 2,504 (111,28);
2,501 (80,94); 2,391 (0,55); 2,3881 (0,73); 2,3852 (0,53); 1,9909 (7,37); 1,8792 (0,58);
1,8669 (0,68); 1,8549 (0,61); 1,8371 (0,59); 1,7449 (0,46); 1,7341 (0,59); 1,7232
(0,61); 1,7109 (0,61); 1,6979 (0,68); 1,686 (0,86); 1,6637 (1,33); 1,4754 (0,37); 1,3882
(0,95); 1,2578 (0,37); 1,2343 (1,25); 1,1862 (2,13); 1,1744 (4,02); 1,1625 (2,03);
0,8889 (1,11); 0,8766 (2,26); 0,8638 (2,34); 0,8493 (3,1); 0,6607 (0,53); 0,6484 (1,06);
0,6361 (0,51); 0,0051 (1,29); -0,0002 (25,89); -0,0056 (0,98)

Vi du s6 48, dung mdi: [DMSO], quang phd ké: 601,6MHz

7,6625 (0,59); 7,6566 (0,58); 7,6531 (0,62); 7,441 (0,93); 7,4125 (0,97); 7,3978
(1,05); 4,3751 (0,97); 4,3634 (1,3); 4,3523 (1,07); 4,3412 (1,13); 4,3294 (0,96); 4,3177
(0,36); 4,2724 (0,53); 4,0335 (0,92); 4,0217 (0,91); 3,4526 (16); 3,3768 (0,53); 3,3522
(580,58); 3,3286 (7,62); 3,2446 (1,32); 3,1036 (0,51); 3,0656 (0,51); 2,9399 (0,7);
2,6805 (2,05); 2,6182 (1,09); 2,6153 (1,49); 2,6123 (1,1); 2,543 (0,62); 2,5245 (2,25);
2,5215 (3,05); 2,5183 (3,8); 2,5094 (79,16); 2,5065 (164,86); 2,5035 (221,76); 2,5005
(162,52); 2,4977 (78,12); 2,3906 (1,05); 2,3877 (1,43); 2,3847 (1,05); 2,0789 (0,5);
1,9907 (3,97); 1,9066 (0,38); 1,6608 (1,13); 1,4749 (0,38); 1,4506 (0,98); 1,4387
(1,81); 1,4266 (1,1); 1,3791 (0,88); 1,3467 (2,94); 1,2977 (0,44); 1,2577 (0,56); 1,2337
(1,42); 1,186 (1,28); 1,1742 (2,31); 1,1623 (1,19); 0,0052 (2,55); -0,0002 (61,56); -
0,0057 (2,57)

Vi du s6 49, dung mdi: [DMSO], quang phd ké: 399,95MHz

11,3656 (3,86); 9,5142 (4,4); 7,7755 (3,59); 7,7692 (3,97); 7,6847 (1,75); 7,6783
(1,49); 7,6628 (2,52); 7,6564 (2,33); 7,5817 (4,49); 7,5599 (3,05); 4,0562 (1,15);
4,0384 (3,4); 4,0206 (3,6); 4,0034 (16); 3,3453 (94,9); 3,3448 (94,73); 3,3197 (17,97);
2,5245 (0,51); 2,511 (7,72); 2,5068 (14,99); 2,5023 (19,26); 2,4978 (13,84); 2,4937
(6,76); 2,0729 (0,59); 1,9887 (13,71); 1,6091 (1,56); 1,5949 (3,86); 1,588 (4,03);
1,5747 (1,73); 1,277 (1,86); 1,2635 (3,82); 1,2568 (4,07); 1,2422 (1,5); 1,1928 (3,82);
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1,1749 (7,49); 1,1572 (3,7)

Vi dy s6 50, dung mdi: [DMSO], quang phd ké: 601,6MHz

9,5618 (2,56); 9,4177 (6,18); 7,9529 (0,98); 7,6923 (2,28); 7,6781 (2,69); 7,635
(2,45); 7,6308 (2,6); 7,5617 (5,97); 7,5475 (6,73); 7,5004 (1,4); 7,4963 (1,31); 7,4863
(1,23); 7,482 (1,22); 7,4233 (4,05); 7,4191 (4,25); 7,2874 (2,63); 7,283 (2,53); 7,2731
(2,42); 7,2688 (2,31); 4,3107 (0,81); 4,3036 (0,87); 4,2993 (1,52); 4,2921 (1,53);
4,2806 (0,81); 4,1677 (0,49); 4,1596 (1,05); 4,1559 (1,81); 4,1474 (2,05); 4,144 (2,45);
4,1362 (2,11); 4,1329 (2,74); 4,1249 (2,63); 4,1211 (2,27); 4,1128 (1,37); 4,0421
(1,16); 4,0323 (1,53); 4,0297 (1,5); 4,0196 (1,98); 4,0097 (1,08); 4,0068 (1,07); 3,9968
(0,83); 3,7605 (0,48); 3,7486 (1,68); 3,7369 (2,16); 3,7256 (2,07); 3,7139 (1,61);
3,7018 (0,54); 3,6876 (0,53); 3,6756 (0,76); 3,6634 (0,93);, 3,6514 (0,75); 3,5736
(0,78); 3,5616 (0,93); 3,5493 (0,81); 3,5373 (0,58); 3,4009 (0,71); 3,3887 (0,8); 3,3806
(1,37); 3,3578 (1317,4); 3,334 (5,83); 2,8908 (7,36); 2,7308 (5,98); 2,6185 (1,57);
2,6155 (2,16); 2,6126 (1,59); 2,5433 (0,92); 2,5248 (3,01); 2,5217 (4,1); 2,5186 (4,76);
2,5095 (118,16); 2,5067 (245,74); 2,5038 (330,23); 2,5009 (240,75); 2,4981 (114,58);
2,3909 (1,49); 2,3879 (2,06); 2,385 (1,48); 2,0787 (0,93); 1,8893 (1); 1,8773 (2,04);
1,8652 (2,07); 1,8532 (1,07); 1,8217 (0,59); 1,8094 (1,15); 1,7977 (1,5); 1,7863 (1,74);
1,7743 (1,53); 1,7621 (0,74); 1,6799 (0,65); 1,6676 (1,17); 1,6574 (1,68); 1,645 (1,65);
1,6348 (1,13); 1,6225 (0,67); 1,6179 (1,23); 1,6084 (4,94); 1,6039 (3,6); 1,5991 (6,24);
1,5947 (7,45); 1,5859 (2,64); 1,2954 (1,19); 1,2863 (2,43); 1,2819 (2,67); 1,2724 (1),
1,2578 (0,42); 1,2335 (1,57); 1,2037 (2,86); 1,1947 (5,93); 1,1903 (6,34); 1,181 (2,45);
1,1407 (7,11); 1,1288 (14,87); 1,1168 (6,89); 0,9415 (2,6); 0,9297 (5,46); 0,9179
(2,57); 0,8865 (3,17); 0,8743 (6,67); 0,862 (3,13); 0,8535 (0,38); 0,8172 (7,63); 0,8049
(16); 0,7926 (7,21); 0,0051 (1,34); -0,0002 (32,06); -0,0057 (1,19)

Vi du sb 51, dung méi: [DMSO], quang phd ké: 601,6MHz

11,2435 (1); 9,3497 (0,74); 7,9531 (0,39); 7,7736 (0,6); 7,7601 (0,7); 7,7304
(2,91); 7,7161 (3,31); 7,6522 (3,79); 7,6386 (3,74); 7,6244 (3,53); 7,5889 (2,65);
7,5753 (2,41); 7,5207 (1,21); 7,4121 (11,62); 7,4027 (3,64); 7,3862 (2,56); 7,3118
(2,15); 7,2988 (1,8); 7,2009 (0,39); 6,8169 (0,48); 4,3007 (3,14); 4,2901 (3,3); 4,2794
(2,58); 4,2566 (2,26); 4,2028 (1,63); 4,1284 (3,82); 4,1178 (3,61); 4,107 (3,02); 4,0674
(1,32); 4,055 (1,55); 4,0456 (2,7); 4,0338 (4,82); 4,022 (4,4); 4,0102 (1,78); 3,9587
(1,64); 3,947 (2,06); 3,9353 (1,89); 3,9165 (1,96); 3,9041 (2,3); 3,8933 (1,94); 3,8468
(1,72); 3,7093 (1,04); 3,6044 (0,96); 3,3585 (2804,89); 3,3349 (16,31); 3,2711 (0,92);
3,2466 (0,88); 3,1423 (0,68); 3,0944 (0,54); 3,061 (1,47); 3,0465 (1,27); 2,9693 (1,33);
2,8912 (2,99); 2,8563 (1,82); 2,8399 (3,68); 2,8293 (3,66); 2,7312 (2,47); 2,6188
(3,62); 2,616 (4,79); 2,6132 (3,59); 2,5436 (1,95); 2,525 (9,26); 2,522 (12,69); 2,5186
(16,24); 2,507 (555,84), 2,5043 (726,37); 2,5015 (536,53); 2,3912 (3,62); 2,3884
(4,75); 2,3856 (3,53); 2,2958 (0,37); 2,2837 (0,81); 2,2716 (0,33); 2,0789 (2,13); 1,991
(15,17); 1,8862 (1,72); 1,8744 (3,51); 1,8624 (4,2); 1,8509 (3,63); 1,8425 (3,66);
1,8307 (3,67); 1,8188 (3,58); 1,8066 (2,89); 1,794 (2,27); 1,7812 (2,03); 1,7642 (2,22);
1,7173 (14,52); 1,6892 (3,36); 1,6419 (1,13); 1,5709 (1,75); 1,5668 (1,84); 1,5023
(3,27); 1,4837 (3,07); 1,374 (3,95); 1,3622 (2,97); 1,3502 (2,21); 1,3334 (3,83),; 1,3217
(5,49); 1,3103 (4,13); 1,2978 (3,26); 1,2679 (4,55); 1,2579 (5,13); 1,2343 (9,67);
1,1974 (3,99); 1,1862 (10,63); 1,1743 (14,27); 1,1624 (12,11); 1,1558 (13,88); 1,1412
(16); 1,1295 (8,23); 1,1049 (6,61); 1,0708 (6); 1,0599 (8,58); 0,9401 (3,69); 0,9284
(5,1); 0,9172 (2,68); 0,8835 (5,11); 0,8713 (10,54); 0,865 (6,44); 0,8588 (10,32);
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0,8536 (8,8); 0,845 (12,86); 0,8317 (12,07); 0,78 (1,98); 0,7676 (0,91); 0,0966 (0,62);
0,005 (6,46); -0,0002 (127,14); -0,0055 (5,46); -0,1 (0,6)

Vi du s6 52, dung méi: [DMSO], quang phd ké: 399,95MHz

9,4063 (0,33); 7,7318 (0,72); 7,7103 (0,89); 7,6897 (0,37); 7,6725 (0,36); 7,6593
(1,1); 7,6531 (1,26); 7,6406 (1,06); 7,6247 (0,89); 7,5947 (0,61); 7,5698 (0,76); 7,5483
(0,56); 7,5048 (0,39); 7,4401 (0,74); 7,4106 (1,09); 7,3918 (1,37); 7,2958 (0,47);
7,2895 (0,56); 7,2747 (0,49); 7,2686 (0,49); 4,4001 (0,35); 4,3823 (1,01); 4,3643
(1,22); 4,2654 (0,77); 4,2473 (0,94); 4,2311 (0,91); 4,2129 (0,73); 4,1602 (0,44); 4,147
(0,55); 4,1419 (0,6); 4,1332 (0,55); 4,1246 (0,64); 4,1084 (0,36); 4,055 (1,34); 4,0461
(0,4); 4,0372 (3,72); 4,0282 (0,46); 4,0194 (3,81); 4,0016 (1,44); 3,9349 (0,82); 3,9199
(0,86); 3,6846 (0,33); 3,6661 (0,36); 3,6171 (0,37); 3,5995 (0,37); 3,5078 (0,35);
3,3637 (1,04); 3,3424 (804,32); 3,3186 (9,85); 3,2893 (0,5); 3,2722 (0,6); 3,2519
(0,38); 3,2175 (0,32); 3,0961 (0,41); 3,0623 (0,35); 2,9842 (0,35); 2,8907 (1,32); 2,83
(0,8); 2,8117 (0,8); 2,7313 (0,96); 2,6766 (1,05); 2,6721 (1,47); 2,6675 (1,09); 2,5424
(0,67); 2,5255 (2,36); 2,5208 (3,63); 2,512 (75,12); 2,5075 (162,37); 2,503 (218,4);
2,4984 (156,12); 2,494 (73,27); 2,3388 (0,55); 2,3342 (1,08); 2,3297 (1,5); 2,3252
(1,13); 1,99 (16); 1,7116 (3,31); 1,6105 (0,4); 1,5971 (0,55); 1,5894 (0,58); 1,576
(0,43); 1,4981 (0,96); 1,458 (1,92); 1,44 (3,22); 1,4221 (1,86); 1,4094 (0,97); 1,3406
(3,68); 1,3235 (3,33); 1,3135 (3,04); 1,2956 (3,01); 1,2777 (2,74); 1,2582 (2,19);
1,2343 (5,2); 1,2036 (1,29); 1,1922 (5,62); 1,1863 (2,32); 1,1744 (10,68); 1,1676
(3,46); 1,1566 (7,96); 1,1448 (5,05); 1,1332 (3,63); 1,1153 (1,98); 1,0491 (1,91);
0,9496 (1,15); 0,9317 (1,85); 0,914 (0,87); 0,8933 (0,63); 0,8748 (1,42); 0,8624 (1,03);
0,8539 (1,15); 0,8363 (0,42); 0,1459 (0,45); 0,008 (3,24); -0,0002 (113,96); -0,0085
(3,81); -0,1496 (0,43)

Vi du s6 53, dung mbi: [DMSO], quang phd ké: 399,95MHz

11,4811 (0,46); 9,5802 (3,86); 9,504 (0,61); 7,8067 (0,33); 7,7817 (3,36); 7,7747
(1,02); 7,7681 (1,19); 7,7604 (4,49); 7,7135 (0,41); 7,6917 (0,47); 7,6851 (0,47);
7,5943 (0,9); 7,5726 (1,01); 7,3651 (0,37); 4,106 (0,36); 4,0549 (0,76); 4,037 (2,46);
4,0205 (16); 4,0015 (0,98); 3,4808 (0,47); 3,4264 (0,76); 3,4141 (1,01); 3,366 (481,46);
3,3609 (380,93); 3,3594 (381,76); 3,3541 (595,63); 3,3505 (698,07); 3,0316 (0,61);
2,6772 (1,33); 2,6727 (1,85); 2,6681 (1,36); 2,5429 (0,97); 2,5261 (3,27); 2,5213
(4,97); 2,5126 (89,86); 2,5081 (194,5); 2,5036 (263,53); 2,4991 (189,65); 2,4946
(89,56); 2,4051 (1,69); 2,335 (1,23); 2,3303 (1,72); 2,3258 (1,27); 2,0763 (1,33);
2,0394 (9,05); 1,9899 (10,76); 1,9092 (0,76); 1,6335 (1,56); 1,6194 (3,67); 1,6124
(4,01); 1,5991 (1,94); 1,5757 (0,35); 1,3543 (0,43); 1,2973 (1,85); 1,2837 (3,68); 1,277
(4,01); 1,2623 (1,85); 1,2521 (0,95); 1,2369 (1,14); 1,1922 (2,96); 1,1744 (5.8); 1,1566
(2,83); 0,008 (0,76); -0,0002 (21,52); -0,0085 (0,61)

Vi du s 54, dung mdi: [DMSO], quang phd ké: 399,95MHz

9,4882 (0,79); 9,3813 (4,43); 8,5176 (2,05); 8,5137 (2,27); 8,5056 (2,27); 8,5017
(2,28); 8,4323 (3,23); 8,4273 (3,41); 8,2561 (0,5); 8,2509 (0,53); 7,952 (0,59); 7,7143
(0,68); 7,7082 (0,72); 7,6847 (1,07); 7,6801 (1,7); 7,6753 (1,15); 7,6651 (1,28); 7,6603
(1,95); 7,6556 (1,27); 7,5766 (0,52); 7,555 (0,77); 7,5036 (2,71); 7,4973 (2,86); 7,4812
(0,43); 7,4689 (0,59); 7,4626 (0,76); 7,4508 (4,33); 7,4415 (0,51); 7,4293 (4,72);
7,4088 (1,88); 7,3969 (1,79); 7,3893 (1,66); 7,3773 (1,57); 6,9932 (1,56); 6,9868
(1,58); 6,9719 (1,46); 6,9654 (1,45); 54683 (2,14); 54307 (2,45); 5,0433 (0,53);
49943 (0,63); 4,9816 (2,41); 4,9544 (0,36); 4,9441 (2,09); 4,0808 (2,62); 4,0555
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(0,62); 4,0377 (1,82); 4,02 (1,85); 4,0022 (0,63); 3,9068 (16); 3,3269 (326,92); 3,322
(337,09); 2,8902 (5,17); 2,7304 (4,11); 2,6791 (0,48); 2,675 (1,04); 2,6704 (1,48);
2,6658 (1,11); 2,6613 (0,56); 2,5408 (0,86); 2,5237 (2,77); 2,5102 (73,18); 2,5058
(152,67); 2,5013 (207,94); 2,4967 (155,09); 2,4923 (79,01); 2,337 (0,46); 2,3326
(1,01); 2,3281 (1,42); 2,3235 (1,05); 2,3191 (0,53); 2,0737 (0,39); 1,9884 (7,83);
1,6127 (2,1); 1,5986 (4,95); 1,5917 (5,39); 1,5785 (2,38); 1,2787 (0,41); 1,2653 (0,83);
1,2583 (1,18); 1,2433 (0,76); 1,2353 (1,12); 1,2176 (1,97); 1,204 (4,14); 1,1973 (4,51);
1,1924 (3,36); 1,183 (1,78); 1,1745 (4,42); 1,1567 (2,17); 0,008 (1,38); -0,0002 (45,87);
-0,0084 (2,11)

Vi du s6 55, dung mdi: [DMSO], quang phd ké: 399,95MHz

9,4969 (1,3); 9,3847 (4,47); 7,9522 (0,67); 7,6698 (0,96); 7,664 (1,17); 7,6364
(0,52); 7,615 (1,61); 7,6008 (1,05); 7,5951 (0,94); 7,5792 (0,35); 7,5731 (0,36); 7,507
(3,9); 7,4855 (4,65); 7,4513 (3,32); 7,4447 (3,77); 7,2367 (2,05); 7,2301 (2,11); 7,2153
(1,83); 7,2086 (1,89); 4,9577 (1,05); 4,9518 (1,43); 4,9482 (1,23); 4,8765 (3,22);
4,7971 (5,72); 4,7583 (2,3); 4,7061 (0,96); 4,3904 (2,06); 4,3516 (1,9); 4,3323 (0,37);
4,2925 (0,75); 4,2475 (0,75); 4,2081 (0,32); 4,0563 (5,38); 4,0379 (2,52); 4,0201
(2,62); 4,0023 (0,85); 3,9551 (0,69); 3,8648 (16); 3,6011 (0,36); 3,5766 (15,78); 3,3572
(0,33); 3,3255 (554,45); 2,8905 (5,77); 2,731 (4,53); 2,6751 (0,77); 2,6707 (1,1); 2,666
(0,83); 2,5407 (0,36); 2,524 (1,72); 2,5105 (54,47); 2,5061 (115,62); 2,5015 (158,95);
2,497 (121,97); 2,4927 (65,07); 2,3327 (0,86); 2,3283 (1,14); 2,3238 (0,89); 2,1326
(0,37); 2,1203 (5,45); 1,9886 (10,49); 1,7799 (6,3); 1,7121 (13,9); 1,6499 (0,4); 1,6077
(2,28); 1,5936 (5,52); 1,5872 (5,41); 1,5736 (3,14); 1,5679 (4,32); 1,2928 (0,62);
1,2791 (1,24); 1,2727 (1,44); 1,2583 (0,93); 1,2352 (1,63); 1,2184 (1,97); 1,205 (4,02);
1,1984 (4,28); 1,1924 (4); 1,1846 (1,85); 1,1745 (5,9); 1,1568 (3,09); 1,1023 (0,52);
1,0152 (11,7); 0,9974 (0,34); -0,0002 (0,61)

Vi du s6 56, dung moi: [DMSO], quang phd ké: 601,6MHz

9,4759 (0,64); 9,3699 (3,96); 8,5556 (5,83); 8,5529 (3,5); 8,5482 (3,58); 8,5456
(6,22); 8,4651 (0,81); 8,4626 (0,53); 8,4577 (0,53); 8,4551 (0,83); 7,9522 (0,41);
7,7446 (0,57); 7,5812 (1,4); 7,5194 (2,55); 7,5151 (2,6); 7,4619 (4,25); 7,4476 (4,7);
7,2711 (4,79); 7,2612 (4,76); 7,1362 (0,73); 7,1264 (0,73); 7,1037 (1,56); 7,0993
(1,54); 7,0894 (1,48); 7,0849 (1,45); 5,4328 (2,05); 5,4068 (2,29); 5,0763 (0,44);
5,0253 (2,42); 4,9994 (2,01); 4,0725 (2,43); 4,0467 (1,03); 4,0348 (2,93); 4,023 (2,97);
4,0112 (0,99); 3,9285 (16); 3,3673 (0,36); 3,3234 (775,68); 3,2995 (6,23); 2,8904
(3,65); 2,7311 (2,88); 2,6191 (0,72); 2,6161 (1,53); 2,6131 (2,16); 2,61 (1,53); 2,607
(0,72); 2,5406 (0,65); 2,5377 (0,44); 2,5223 (5,37); 2,5193 (6,39); 2,5162 (5,82),
2,5074 (108,34); 2,5044 (234,17); 2,5013 (320,07); 2,4983 (230,08); 2,4953 (105,4);
2,3916 (0,64); 2,3885 (1,45); 2,3855 (2,03); 2,3824 (1,42); 2,3794 (0,63); 2,0737
(0,79); 1,9885 (12,97); 1,604 (2,16); 1,5948 (4,81); 1,5903 (5,36); 1,5814 (2,18);
1,2674 (0,33); 1,2583 (0,74); 1,2538 (0,79); 1,2441 (0,52); 1,2351 (0,55); 1,2076
(1,71); 1,1984 (3,86); 1,1941 (4,14); 1,1863 (4,31); 1,1745 (7,06); 1,1626 (3,5); 0,0965
(0,4); 0, 0052 (3,02); -0,0002 (99,19); -0,0058 (2,91); -0,1001 (0,39)

Vi du sb 57, dung méi: [DMSO], quang phd ké: 399,95MHz

11,5339 (4,33); 9,4933 (1,31); 9,4791 (5,1); 7,7783 (0,46); 7,7659 (1,88); 7,7568
(1,13); 7,7496 (4,1); 7,7332 (1,88); 7,697 (8,58); 7,6917 (3,71); 7,6793 (3,75); 7,6736
(2,13); 7,6497 (0,47); 7,6332 (0,74); 7,6173 (0,48); 7,5851 (3,7); 7,567 (1,83); 7,5617
(2,51); 7,5506 (0,43); 7,5346 (0,34); 7,5192 (0,33); 5,9815 (0,48); 5,9665 (0,79); 5,95
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(0,57); 5,9152 (0,52); 5,8999 (0,51); 5,8617 (1,01); 5,8285 (6,59); 5,8124 (6,52);
53477 (1,24); 5,3423 (1,27); 4,0562 (1,36); 4,0382 (3,76); 4,0202 (3,91); 4,0025
(1,35); 3,9786 (1,07); 3,6883 (0,81); 3,5728 (0,36); 3,5567 (0,37); 3,5234 (0,37);
3,5028 (0,42); 3,4858 (0,46); 3,4778 (0,41); 3,4639 (0,45); 3,4477 (0,59); 3,4164
(0,76); 3,3245 (1168,23); 3,2622 (0,43); 3,2123 (0,32); 3,1803 (0,58); 3,1683 (0,47):;
3,0473 (1,21); 2,9933 (4,69); 2,9063 (0,59); 2,8597 (1,25); 2,8422 (4,92); 2,6749
(3,65); 2,6707 (4,76); 2,6666 (3,51); 2,5505 (1,32); 2,5403 (2,36); 2,5237 (16,88):;
2,506 (550,85); 2,5017 (693,41); 2,4974 (500,71); 2,438 (0,61); 2,4143 (0,41); 2,393
(0,38); 2,3369 (10); 2,3286 (4,78); 2,3239 (3,48); 2,2986 (0,44); 2,2881 (0,35); 2,2187
(0,35); 2,1917 (0,47); 2,074 (0,97); 2,0503 (0,97); 1,9889 (16); 1,6079 (2,47); 1,5934
(6,31); 1,5869 (6,86); 1,5737 (3,53); 1,5483 (0,66); 1,5334 (0,56); 1,3133 (0,48);
1,2989 (0,51); 1,2759 (2.83); 1,2618 (6,03); 1,2551 (6,78); 1,2402 (4,56); 1,1923 (4,5);
1,1745 (8,44); 1,1571 (4,12); 0,8537 (0,55); 0,0077 (1,92); 0,0004 (50,97); -0,0002
(51,39); -0,0076 (2,47)

Vi du sb 58, dung méi: [DMSO], quang pho ké: 399,95MHz

11,4625 (0,76); 9,4924 (0,91); 7,7342 (0,69); 7,7279 (0,87); 7,6972 (0,38); 7,6754
(0,52); 7,669 (0,44); 7,5846 (0,89); 7,5628 (0,61); 5,2886 (0,42); 5,2653 (0,38); 5,2629
(0,4); 5,2177 (0,4); 5,2149 (0,4); 5,1751 (0,34); 5,1722 (0,34); 5,0002 (0,7); 4,9854
(0,68); 4,0553 (1,25); 4,0375 (3,8); 4,0197 (3,84); 4,0019 (1,29); 3,3327 (56,56);
2,5244 (0,53); 2,5107 (9,02); 2,5065 (18,16); 2,502 (23,94); 2,4976 (17,52); 2,4933
(8,69); 1,9892 (16); 1,6078 (0,32); 1,5935 (0,8); 1,5866 (0,87); 1,5734 (0,37); 1,2731
(0,38); 1,2595 (0,79); 1,2527 (0,87); 1,2381 (0,4); 1,1924 (4,32); 1,1746 (8,51); 1,1568
(4,22)

Vi du s6 59, dung méi: [DMSO], quang phd ké: 399,95MHz

11,651 (3,43); 9,5701 (3,87); 7,8258 (0,42); 7,8066 (0,45); 7,7856 (1,77); 7,7798
(1,75); 7,7597 (1,67); 7,7539 (1,75); 7,4937 (2,27); 7,4912 (2,53); 7,4879 (2,46); 4,055
(1,17); 4,0364 (16); 4,0195 (2,96); 4,0017 (0,96); 3,3272 (189,39); 3,3038 (1,7); 2,6753
(2,02); 2,6707 (2,77); 2,6662 (2,03); 2,6617 (1); 2,5409 (1,96); 2,538 (2); 2,5241
(10,07); 2,5194 (14,6); 2,5106 (143,21); 2,5062 (290,59); 2,5017 (381,24); 2,4971
(273,16); 2,4927 (130,54); 2,3372 (0,88); 2,3329 (1,89); 2,3284 (2,64); 2,3238 (1,92);
1,981 (12,1); 1,6247 (1,42); 1,6106 (3,42); 1,6037 (3,59); 1,5904 (1,59); 1,3354
(0,45); 1,2977 (0,37); 1,2887 (1,71); 1,2751 (3,39); 1,2684 (3,63); 1,254 (1,5); 1,2493
(0,86); 1,2349 (1,15); 1,1921 (3,43); 1,1743 (6,77); 1,1565 (3,32); 0,146 (0,95); 0,008
(8,15); -0,0002 (242,95); -0,0085 (7,93); -0,1497 (0,99)

Vi du s 60, dung méi: [DMSO], quang phd ké: 399,95MHz

7,794 (4,24); 7,7727 (4,24); 7,6351 (0,76); 4,0377 (0,78); 4,0274 (0,64); 4,0196
(1,38); 4,0064 (16); 3,3192 (128,67); 3,2968 (0,7); 2,8209 (1,39); 2,8055 (1,44); 2,6747
(0,95); 2,6701 (1,33); 2,6657 (0,98); 2,5404 (0,79); 2,5235 (3,49); 2,51 (67,6); 2,5057
(137,84); 2,5011 (183,23); 2,4966 (131,99); 2,4922 (63,54); 2,4323 (0,41); 2,414
(0,36); 2,3324 (1,13); 2,3278 (1,54); 2,3234 (1,25); 2,3189 (0,84); 2,2912 (1,59);
2,2752 (1,59); 1,9886 (2,92); 1,8835 (2,17); 1,6149 (0,87); 1,4668 (0,4); 1,449 (0,35);
1,3351 (0,44); 1,2492 (0,66); 1,2339 (0,36); 1,1922 (0,88); 1,1744 (1,71); 1,1566
(0,85); 1,1112 (0,34); 1,0892 (0,48); 1,084 (0,4); 1,0655 (0,87); 1,0372 (4,91); 1,0194
(10,33); 1,0015 (4,75); 0,9043 (4,3); 0,8866 (9,1); 0,8688 (4,15); 0,008 (1,09); -0,0002
(32,33); -0,0085 (1,18)

Vi du s6 61, dung mbi: [DMSO], quang phd ké: 399,95MHz
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11,5111 (0,37); 11,475 (1,82); 7,8171 (0,36); 7,761 (1,76); 7,7563 (1,78); 7,6607
(0,63); 7,6561 (0,62); 7,6393 (1,64); 7,6344 (1,68); 7,6196 (2,16); 7,5979 (0,65):
4,0388 (7,82); 4,0199 (1,67); 3,3272 (155,76); 3,3046 (0,44); 3,2089 (0,61); 3,0604
(0,48); 2,8649 (0,47); 2,6801 (0,39); 2,6754 (0,85); 2,6708 (1,18); 2,6662 (0,84):
2,6616 (0,37); 2,541 (0,64); 2,5242 (3,65); 2,5194 (6,12); 2,5108 (63,64); 2,5063
(126,44); 2,5017 (165,51); 2,4971 (117,67); 2,4926 (54,8); 2,3375 (0,45); 2,333 (0,89);
2,3285 (1,2); 2,3239 (0,84); 2,3193 (0,4); 1,9892 (1,79); 1,717 (1,85); 1,4686 (0,61):
1,3975 (16); 1,3356 (0,56); 1,3185 (0,45); 1,3025 (0,73); 1,2491 (0,7); 1,2357 (0,51);
1,2144 (1,84); 1,1967 (3,53); 1,179 (1,74); 1,1744 (1,8); 1,1565 (0,59); 0,008 (0,73); -
0,0002 (19,27); -0,0085 (0,58)

Vi du 56 62, dung moi: [DMSO], quang phd ké: 399,95MHz

11,4809 (1,28); 7,7806 (1,15); 7,7762 (1,17); 7,6487 (0,33); 7,6426 (0,35); 7,6268
(1,18); 7,6215 (1,31); 7,6147 (1,72); 7,593 (0,33); 4,0556 (0,42); 4,0348 (5,9); 4,0202
(1,98); 4,0022 (0,4); 3,3283 (21,01); 3,1067 (0,99); 2,8649 (5,51); 2,5245 (0,58); 2,511
(9,79); 2,5067 (19,73); 2,5022 (26,27); 2,4977 (19,46); 2,4934 (9,59); 1,9895 (4,55);
1,6728 (1,36); 1,4933 (1,02); 1,3975 (16); 1,1926 (1,27); 1,1748 (2,51); 1,157 (1,23); -
0,0002 (2,53)

Vi du s6 63, dung méi: [DMSO], quang phd ké: 399,95MHz

9,6002 (1,23); 7,7269 (1,04); 7,7055 (1,24); 7,6766 (0,93); 7,6704 (0,97); 7,4809
(0,56); 7,4747 (0,53); 7,4597 (0,48); 7,4533 (0,47); 4,8951 (0,42); 4,8795 (0,59); 4,864
(0,43); 4,0855 (4,08); 4,0568 (1,41); 4,039 (4,12); 4,0212 (4,16); 4,0034 (1,43); 3,3262
(2,69); 2,5117 (1,75); 2,5073 (3,52); 2,5028 (4,67); 2,4983 (3,47); 2,4939 (1,71);
1,9898 (16); 1,617 (0,42); 1,6028 (1,05); 1,596 (1,11); 1,5828 (0,47); 1,2947 (0,5);
1,281 (1,05); 1,2745 (1,1); 1,2599 (0,4); 1,1934 (5,01); 1,1756 (9,46); 1,1578 (4,87);
1,0379 (1,17); 1,0225 (1,27); 0,994 (1,27); 0,9787 (1,15); -0,0002 (1,31)

Vi du s6 64, dung méi: [DMSO], quang phd ké: 399,95MHz

11,531 (5,19); 9,4981 (6,09); 8,3176 (0,59); 7,7614 (4,9); 7,7551 (5,67); 7,69
(2,44); 7,6836 (2,05); 7,6681 (3,54); 7,6617 (3,29); 7,588 (6,35); 7,5661 (4,3); 5,5721
(1,17); 5,5509 (3,42); 5,5291 (3,53); 5,5072 (1,24); 4,0553 (0,61); 4,0375 (1,86);
4,0197 (1,88); 4,0019 (0,63); 3,3757 (6,9); 2,6756 (1,2); 2,671 (1,66); 2,6665 (1,24);
2,5379 (1,15); 2,5242 (6,33); 2,5193 (9,89); 2,5108 (89,72); 2,5065 (179,68); 2,5019
(237,24); 2,4974 (175,66); 2,4931 (88,49); 2,3331 (1,22); 2,3287 (1,67); 2,3242 (1,26);
1,989 (7,98); 1,609 (2,14); 1,5947 (5,27); 1,5878 (5,67); 1,5746 (2,44); 1,3977 (16);
1,3122 (0,32); 1,2725 (2,58); 1,2588 (5,23); 1,2521 (5,65); 1,2375 (2,18); 1,1926
(2,19); 1,1748 (4,28); 1,157 (2,11); 0,8854 (0,38); 0,0079 (1,5); -0,0002 (40,02); -
0,0083 (1,91)

Cudng do ctia nhitng tin hidu 13 nét lién quan dén chiéu cao theo cm cua céc tin
hi€u nay trong vi du vé phé NMR duogc in ra va thé hién ty 1€ thuc cta cic cuong dd
tin hiéu. Trong truong hop tin hiéu rong, mot sé tin hidu hoic diém gitt cua tin hiéu va
cuong do tuong ddi cia chiing ¢ thé duoc thé hién trong su so sanh véi tin hidu manh

nhét trong phd nay.
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Danh sach cua cac dinh 'H NMR tuong ty nhu dit liéu 'H NMR thong thuong
duoc in ra va do d6 thuong bao gdm tt ca cac dinh duoc liét ké trong sy thé hién

NMR thoéng thuong.

Hon nita, nhu dit liéu 'H NMR théng thuong duge in ra, ching c6 thé thé hién
céc tin hiéu dung méi, tin hidu chit ddng phan 1ap thé ctia hop chét dich, ma ciing tao

thanh mdt phan cua muc dich cua sang che nay, va/hodc cac dinh cia tap chat.

Trong béo céo vé cac tin hidu hop chat trong khoang denta ctia dung mdi va/hodc
nuée, danh sach cua chung t6i v& cac dinh 'H NMR thé hién cac dinh dung méi thong
thuong, vi du cac dinh cia DMSO trong DMSO-ds va dinh ciia nuéc, ma thuong co

cuong do trung binh cao.

Céc dinh cta chit ddng phan 1ap thé ciia hop chat dich vi/hodc cac dinh ctia tap
chit thuong c6 cudng do trung binh thip hon céc dinh ctia hop chit gbe (vi du, véi do
tinh khiét >90%).

Céc chét ddng phén 1ap thé va/hoic tap chit nay c6 thé 1a dién hinh ctia quy trinh
didu ché cu thé. Do d6 cac dinh cia chung c6 thé giup nhan biét ra sy md phéng quy

trinh diéu ché cua ching toi véi su xem xét "cac dau tay san pham phu".

Nguoi c6 trinh d9 trong linh vuc ndy ma tinh todn cac dinh cua hop chét dich
bing phuong phép da biét (MestreC, md phong ACD, nhung ca bang cach danh giac
céc tri s mong mudn theo kinh nghiém) c6 thé, khi cén, tach cic dinh cta hop chét
dich ra, tuy y st dung céc b loc cudong do bd sung. Sy phan tach nay s& tuong tu voi

viéc lua chon dinh phu hop trong sy thé hién 'H NMR thong thuong.
Diéu ché nguyén li¢u ban diu

Etyl 3-(1-cloxyclopropyl)- 1-metyl-1H-pyrazol-5-carboxylat

cl
b
cH, ©
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10,16g (254,2mmol) natri hydrua dugc tao huyén phi trong 125ml
tetrahydrofuran tinh khiét dé phén tich va dugc 1am lanh dén -15°C. Dung dich chira
15,0g (127,1mmol) 1-(1-cloxyclopropyl)etanon trong 25ml tetrahydrofuran tinh khiét
dé phan tich duoc bd sung nho giot vao huyén phil nay. Huyén phi dwoc khudy ¢ -
15°C trong 2 gid, va 37,12g (254,2mmol) dietyl oxalat sau d6 duoc bd sung vao. Sau 3
gid & nhiét do trong phong, phan tmg dwgc 1am lanh bing nuéc da. Pha nude duoc
chiét lap di l3p lai bang etyl axetat. Cac pha hitu co két hop duge ria bing dung dich
natri clorua bdo hoa, dugc lam kho bé‘mg natri sulphat va dugc loc. Dung mdi duoc loai

b6 trong thiét bi 1am bay hoi kiéu quay dwéi 4p suét giam.

Chét cin dugc hoa tan trong 150ml etanol tinh khiét dé phén tich va dugc dun so6i
dudi nhiét do hdi luu. 36,09g (254,2mmol) metylhydrazin sulphat dugc bd sung vao
hdn hop nay & nhiét do hdi lru, va hdn hop dugce dun sdi & nhiét d6 hdi luu trong 4 gid
nita. Sau khi 1am lanh, phan tng duoc c¢b dic dudi ap sut giam trong thiét bi lam bay
hoi kiéu quay, va chat cin thu dugc theo cach nay dugc hip thy trong hdn hop nude va
etyl axetat. Pha nudc duoc chiét 13p di lap lai bang etyl axetat. Cac pha hitu co két hop
dwoc rira bang dung dich natri clorua bdo hoa, duoc 1am kho bang natri sulphat va
duoc loc. Dung méi duoc loai bé trong thiét bi 1am bay hoi kiéu quay dudi 4p suét
giam. San pham thd duge tinh ché bang sic ky cot. Quy trinh nay cho ra 4,34g (15%)
etyl 3-(1-cloxyclopropyl)-1-metyl-1H-pyrazol-5-carboxylat.

'H-NMR (300MHz, di-cloroform) & = 6,89 (s, 1H), 4,36 (q, 2H), 4,11 (s, 3H),
1,35 (t, 3H) ppm;
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Etyl 4-clo-3-(1-cloxyclopropyl)-1-metyl-1H-pyrazol-5-carboxylat

Cl
Cl

R { N o CHs
Lo
CH,

500mg (2,19mmol) etyl 3-(1-cloxyclopropyl)-1-metyl-1H-pyrazol-5-carboxylat
dugc hoa tan trong 10ml N,N-dimetylformamit tinh khiét dé phan tich, va 438mg
(3,28mmol)) N-closucxinimit dugc bd sung vao. Hdn hop phan tmg duoc gia nhiét &
80°C trong 15. Dung dich phan tmg da 1am lanh dwgc pha lodng bing nuéc va dugc
chiét hai l4n bang etyl axetat. Cac pha hitu co két hop duoc rira bang dung dich natri
clorua bdo hoa, dugc 1am khé bang natri sulphat va dugc loc. Dung méi dugc loai bo
dudi 4p suat giam trong thiét bi 1am bay hoi kiéu quay. San phim tho duoc loc qua
silicagel va duoc rira giai bang etyl axetat. Quy trinh nay cho ra 517mg (80%) etyl 4-

clo-3-(1-cloxyclopropyl)-1-metyl-1H-pyrazol-5-carboxylat c6 do tinh khiét 89%.

"H-NMR (400MHz, dsDMSO): & = 4,35 (q, 2H), 4,04 (s, 3H), 1,42-1,46 (m, 2H),
1,31-1,38 (m, SH) ppm.

HPLC-MS : logP = 3.52, phd khéi (m/z) = 263 [M+H]".
Axit 4-clo-3-(1-cloxyclopropyl)-1-metyl-1H-pyrazol-5-carboxylic

cl
N{ \ OH

N
|

CH, ©

517mg (1,76mmol) etyl 4-clo-3-(1-cloxyclopropyl)-1-metyl-1H-pyrazol-5-
carboxylat (d6 tinh khiét 89%) duoc hoa tan trong 10ml etanol tinh khiét @& phan tich
3,5ml (3,5mmol) 1IN dung dich nuéc natri hydroxit sau d6 dugc bd sung vao dung dich
nay, va hdn hop dugc khudy & nhiét do trong phong trong 16 gio. Hén hop phéan tmg
duogc axit héa bang cach bd sung IN axit clohydric vao. Pha nuéc duge chiét hai 1an
bing etyl axetat. Cac pha hitu co két hop dugc rira bang dung dich natri clorua béo

hoa, dugc 1am kho bang natri sulphat va dugc loc. Dung mdi duoc loai bo duéi ap suét
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giam trong thiét bi 1am bay hoi kiéu quay. Quy trinh nay cho ra 422mg (99%) axit 4-
clo-3-(1-cloxyclopropyl)-1-metyl-1H-pyrazol-5-carboxylic.

'H-NMR (400MHz, dsDMSO): & = 4,02 (s, 3H), 1,31-1,42 (m, 4H) ppm.
HPLC-MS ?: logP = 1,90, phé khéi (m/z) = 235 [M+H]".

Etyl 3-(1-floxyclopropyl)-1-metyl-1 H-pyrazol-5-carboxylat

F

N/ \ O\/CHs
)
cH, ©

Etyl 3-(1-floxyclopropyl)-1-metyl-1H-pyrazol-5-carboxylat duoc diéu ché tir 1-
(1-floxyclopropyl)etanon tuong tw véi quy trinh dd mo ta trong su tong hop etyl 3-(1-
cloxyclopropyl)-1-metyl-1H-pyrazol-5-carboxylat.

'H-NMR (300MHz, d;-cloroform) & = 6,90 (s, 1H), 4,34 (q, 2H), 4,13 (s, 3H),
1,37 (t, 3H) ppm;

Etyl 4-clo-3-(1-floxyclopropyl)-1-metyl-1H-pyrazol-5-carboxylat

Cl
F

N
Y

cH, ©

Viée diéu ché duoc thuc hién twong tw voi viée didu ché etyl 4-clo-3-(1-
cloxyclopropyl)-1-metyl-1H-pyrazol-5-carboxylat bing cach st dung etyl 3-(1-
floxyclopropyl)-1-metyl-1H-pyrazol-5-carboxylat va 3 eq of N-closucxinimit.

'H-NMR (400MHz, dsDMSO): & = 4,36 (q, 2H), 4,06 (s, 3H), 1,38-1,44 (m, 2H),
1,33 (t, 3H), 1,04-1,09 (m , 2H) ppm.

HPLC-MS : logP = 3,07, phd khéi (m/z) = 247 [M+H]".

Axit 4-clo-3-(1-floxyclopropyl)-1-metyl-1H-pyrazol-5-carboxylic
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N/\ \\  OH
\
CH, ©
Viéc diéu ché duogc thuc hién tuwong tu véi viéc diéu ché axit 4-clo-3-(1-
cloxyclopropyl)-1-metyl-1H-pyrazol-5-carboxylic bing cich sir dung etyl 3-(1-
floxyclopropyl)-1-metyl-1H-pyrazol-5-carboxylat va 5,0 duong lugng natri hydroxit

trong metanol.

'H-NMR (400MHz, dsDMSO): § = 4,05 (s, 3H), 1,37-1,43 (m, 2H), 1,05-1,09
(m, 2H) ppm.

HPLC-MS ?: logP = 3,07, phd khéi (m/z) = 219 [M+H]".

Metyl 2-clo-5-({[1-metyl-3-(pentafloetyl)-4-(triflometyl)- 1 H-pyrazol-5-

yl]carbonyl}amino)benzoat

F.C, CF, . cH,
N/ \ N °
°N
| 0 Cl

4,0g (12,8mmol) axit 1-metyl-3-(pentafloetyl)-4-(triflometyl)-1H-pyrazol-5-
carboxylic duge tao huyén phu trong 50ml diclometan. 0,02ml N, N-dimetylformamit
va 3,54ml (38,4mmol) oxalyl clorua sau d6 dugc bd sung 14n luot vao. Sau d6 hdn hop
phan mg dugc khudy lan dau tién & nhiét do trong phong trong 30 phut va sau d6
dugc khudy dudi nhiét ¢ hdi luu trong 30 phut. Dung méi duoc loai bd duéi 4p suét
giam trong thiét bi 1am bay hoi kiéu quay. 1-Metyl-3-(pentafloetyl)-4-(triflometyl)-
1H-pyrazol-5-carbonyl clorua tao thanh dwgc sit dung cho budc tdng hop sau d6 ma

khong cén tinh ché thém.

Dung dich chirta 4,24g (12,8mmol) 1-metyl-3-(pentafloetyl)-4-(triflometyl)-1H-
pyrazol-5-carbonyl clorua trong 25ml diclometan tinh khiét dé phan tich duoc bd sung
vao huyén phu chta 2,38g (12,8mmol) metyl 5-amino-2-clobenzoat va 2,57g
(19,2mmol) bac(I) xyanua trong 50ml diclometan tinh khiét & phan tich, va hdn hop

dugc khudy o nhiét do trong phong trong 16 gid. Sau d6 huyén phu nay duoc loc qua
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silicagel va san pham duoc rira giai bing céach st dung hdn hop chira xyclohexane va
etyl axetat (1:1). Pha hitu co duge rira lién tuc ba 14n bing 6N axit clohydric va hai lin
bang dung dich natri clorua bdo hoa. Sau d6 pha hitu co duge lam kho bing natri
sulphat, dugc loc va cd dic trong thiét bi lam bay hoi kiéu quay dudi dp suét giam.
Quy trinh nay cho ra 5,75g (93%) metyl 2-clo-5-({[1-metyl-3-(pentafloetyl)-4-
(triflometyl)-1H-pyrazol-5-yl]carbonyl }-amino)benzoat.

'H-NMR (400MHz, ds-axetonitril): 8 = 9,33 (s, 1H), 8,14 (d, 1H), 7,72 (dd, 1H),
7,54 (d, 1H), 3,98 (s, 3H), 3,90 (s, 3H) ppm.

HPLC-MS ?: logP = 4,05, phd khéi (m/z) = 480 [M+H]*.

Axit 2-clo-5-({[1-metyl-3-(pentafloetyl)-4-(triflometyl)-1 H-pyrazol-5-yl]-

carbonyl}amino)benzencarboxylic

F.C, CF, Q
H
N OH
N
N cl
' o}

CH,

5,75g (11,9mmol) metyl 2-clo-5-({[1-metyl-3-(pentafloetyl)-4-(triflometyl)-1H-
pyrazol-5-yl]carbonyl }amino)benzoat dugc hoa tan trong 30ml metanol tinh khiét dé
phéan tich, va 15,0ml (30,0mmol) 2 N dung dich nudc natri hydroxit sau d¢6 duoc bd
sung vao. Hén hop phan tmg duoc khudy & nhiét do trong phong trong 16 gid. Dung
dich phan tng dugc axit héa cin than bing 6N axit clohydric, va sau d6 pha nuéc
duogc chiét ba 1an bang etyl axetat. Cac pha hitu co két hop dugc rira mot 14n bing
dung dich natri clorua bdo hoa, dugc lam kho bang natri sulphat va duge loc. Dung
mdi dugc loai bo dudi ap sudt giam trong thiét bi 1am bay hoi kiéu quay. Quy trinh nay
cho ra 5,57g axit 2-clo-5-({[1-metyl-3-(pentafloetyl)-4-(triflometyl)-1H-pyrazol-5-

yl]carbonyl }amino)-benzencarboxylic 14 chit rin khéng mau.

"H-NMR (400MHz, ds-axetonitril): = 9,17 (s, 1H), 8,11 (d, 1H), 7,73 (dd, 1H),
7,52 (d, 1H), 3,98 (s, 3H) ppm.

HPLC-MS 2: logP = 3,18, phd khéi (m/z) = 466 [M+H]".

Etyl 3,4-bis(triflometyl)-1H-pyrazol-5-carboxylat
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Duéi mdi trudng khi bao vé, ban dau 7,57g (63,0mmol) diazoetyl axetat dugc
nap vao trong 200ml dietyl ete, va nhiét dd ctia hdn hop duogc didu chinh dén -70°C.
Sau d6 20,4g (126mmol) hexaflobutyn dugc dua vao dung dich da lam lanh. Hon hop
phan tng duogc 1am Am tir tir dén nhiét do trong phong va dugc khudy trong 16 gid.
Sau d6 dung moi duge loai bo trong thiét bi lam bay hoi kiéu quay. Quy trinh nay cho

ra 17,0g etyl 3,4-bis(triflometyl)-1 H-pyrazol-5-carboxylat (98%) & diu mau vang.
TH-NMR (400MHz, ds-axetonitril): § = 4,42 (q, 2H), 1,38 (t, 3H) ppm.
GC-MS: thoi gian Iuu 3,48 phit; khdi (m/z) = 276 [M]".

Axit 1-metyl-3,4-bis(triflometyl)- 1 H-pyrazol-5-carboxylic
F,C. CF,

3,0g (10,9mmol) etyl 3,4-bis(triflometyl)-1H-pyrazol-5-carboxylat va 4,5g
(32,6mmol) kali carbonat dwgc tao huyén phi trong 70ml axeton, va 1,35ml
iodometan (21,7mmol) duoc bd sung vao. Hon hop phéan ng dugc khuéy & nhiét do
trong phong qua dém. 54ml (108mmol) 2N dung dich nu6c natri hydroxit dugc bd
sung vao huyén phil. Sau d6 dung dich nay dugc khudy & nhiét d6 trong phong qua
dém. Hon hop phan ng dugc pha lodng bang nudc, va hiu hét axeton déu bi loai ra
trong thiét bi 1am bay hoi kiéu quay duéi 4p suét giam. Chét cin dugc dugc didu chinh
dén pH = 2-3 bang cach st dung 1M axit clohydric. Dung dich phan tng nudc duoc
chiét hai 1an bing etyl axetat. Cac pha hitu co két hop dugc 1am kho bing magie
sulphat, duoc loc va ¢ dic dudi ap suét giam trong thiét bi lam bay hoi kidu quay.
Quy trinh nay cho ra 2,7g axit 1-metyl-3,4-bis(triflometyl)-1H-pyrazol-5-carboxylic
(84%; d6 tinh khiét 88%) 13 chét rin mau nau.

"H-NMR (400MHz, ds-axetonitril): = 4,12 (s, 3H) ppm.
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HPLC-MS 2: logP = 1,47, phé khéi (m/z) = 263 [M+H]".

Metyl 2-clo-5-(metylamino)benzoat
H,C

NH
0.

(e}

55,0g (296mmol) metyl 2-clo-5-aminobenzoat va 49,1g (356mmol) kali carbonat
duoc tao huyén phi trong 500ml axetonitril tinh khiét dé phén tich 22,1ml (356mmol)
metyl iodua duoc bd sung nhé giot vao hdn hop phan img. Sau d6 huyén phu dugce dun
s6i duéi nhiét d6 hdi luu trong 3 gid. Sau khi lam lanh, hén hop phan tng duoc loc.
Dich loc dugc pha lodng biang nude. Pha nude dugc chiét hai 1an bing etyl axetat. Cac
pha hitu co két hop dugc lam khd bing natri sulphat va duge loc. Dung moéi dugc loai
b6 dudi ap sudt giam trong thiét bi lam bay hoi kiéu quay. San phdm thé dugc tinh ché
bang sic ky cot. Quy trinh ndy cho ra 30,0g (51%) metyl 2-clo-5-

(metylamino)benzoat.

"H-NMR (300MHz, di-cloroform) & = 7,21 (d, 1H), 7,00 (d, 1H), 6,63 (d, 1H),
3,90 (s, 3H), 2,86 (s, 3H) ppm.

5-Amino-2-clo-N-(1-xyanoxyclopropyl)benzamit

oy,

Ban dau 3,20g (15,9mmol) axit 2-clo-5-nitro benzoic dugc nap vio trong 50ml
diclometan tinh khiét d phén tich, va 0,06ml N,N-dimetylformamit tinh khiét ¢é phan
tich dugc bd sung vao. 2,08ml (23,8mmol) oxalyl clorua sau d6 dwgc bd sung vao hdn
hop phan tng. Sau 3 gid & RT, hdn hop phan tmg dugc ¢d dic dusi ap suit giam trong
thiét bi 1am bay hoi kidu quay. San pham thd (2-clo-5-nitrobenzoyl clorua) dugc dé

phan tmg ludn ma khéng can tinh ché thém.

2,36g (19,mmol) 1-aminoxyclopropancarbonitril hydroclorua duoc tao huyén

pht trong 70ml cloroform tinh khiét dé phén tich Bang cach lam lanh bang d4, 6,93ml
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(39,7mmol) N-etyldiisopropylamin dwgc bd sung vio huyén phu. Sau d6 dung dich
chtra 3,50g (15,9mmol) 2-clo-5-nitrobenzoyl clorua trong Sml cloroform duoc bd sung
nhé giot vao hdn hop da dugc 1am lanh nay. Hon hop phan Gng duoc gia nhiét & 50°C
(nhiét do bé dau) trong 4 gid. Sau d6 hdn hop phan ting dugc khudy & nhiét do trong
phong trong 12 gi¢ nita.

Hon hop phan tng dugc c¢d dic dudi ap sudt giam trong thiét bj 1am bay hoi kiéu
quay, va chit can dugc duge hép thu trong etyl axetat. Pha hitu co dugc rira hai 1an
bang 0,5N axit clohydric, dwoc lam kho bing natri sulphat va duge loc. Dung moi
dugc loai bo duéi ap sudt giam trong thiét bi lam bay hoi kidu quay. Quy trinh nay cho

ra 3,70g (84%) 2-clo-N-(1-xyanoxyclopropyl)-5-nitrobenzamit.

'H-NMR (400MHz, dsDMSO): § = 9,59 (s, 1H), 8,36 (d, 1H), 8,31 (dd, 1H),
7,85 (d, 1H), 1,55-1,61 (m, 2H), 1,32-1,37 (m, 2H) ppm.

HPLC-MS ?: logP = 1,52, phd khéi (m/z) = 266 [M+H]".

3,15g bot s&t duoc tao huyén phu trong 18ml 5% axit axetic dic, va dung dich
chtra 3,0g 2-clo-N-(1-xyanoxyclopropyl)-5-nitrobenzamit trong hén hgp chira 25ml
etyl axetat va 22,6ml axit axetic lanh duge bd sung vio. Trong khi bd sung vao, nhiét
do bén trong duge giit & dudi 45°C. Hon hop phan ung dugce khudy & nhiét do trong
phong trong 14 gi¢ va sau d6 dugc loc qua xelit. Dich loc dugc pha logng béng nudc,
va pha nudc duoc chiét ba 1an bang etyl axetat. Cac pha hitu co két hop dugc ria hai
lan bang dung dich natri clorua bdo hoa, dugc lam kho bing magie sulphat, dugc loc
va cb ddc trong thiét bi lam bay hoi kiéu quay dudi 4p sudt giam. San phim thd dugc
nghién véi hdn hop chirta ba phan xyclohexan va mdt phin etyl axetat, va chét rin
dugc loc ra. Quy trinh nay cho ra 2,0g (71%) 5S-amino-2-clo-N-(1-

xyanoxyclopropyl)benzamit.

'H-NMR (400MHz, dsDMSO): & = 9,20 (s, 1H), 7,07 (d, 1H), 6,62 (dd, 1H),
6,57 (d, 1H), 1,51-1,57 (m, 2H), 1,17-1,24 (m, 2H) ppm.

HPLC-MS ?: logP = 0,82, phd khéi (m/z) = 236 [M+H]".
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Axit 1-metyl-4-(metylsulphanyl)-3-(pentafloetyl)- 1 H-pyrazol-5-carboxylic

8,0g axit (27.7mmol) 1-metyl-4-nitro-3-(pentafloetyl)-1H-pyrazol-5-carboxylic
[duoc diéu ché trong tw v6i J. Med. Chem. 1987, 30, 91-96] dugc hoa tan trong 100ml
diclometan. 50pl N,N-dimetylformamit va 10,5g (83,0mmol) oxalyl clorua dugc b
sung lan lugt vao dung dich nay. Sau 0,5 gio & nhiét do trong phong, phan g dugc
gia nhiét dudi nhiét do hdi luu trong 0,5 gid. Hdn hop phan mg duoc 1am mat dén
nhiét d¢ trong phong. Dung mdi va lugng oxalyl clorua du dugc loai bé trong thiét bi
1am bay hoi kiéu quay dudi 4p suét giam. Chit cin dwgc duge hoa tan trong cloroform
tinh khiét dé phan tich va dugc bd sung nhé giot tir tir vdo huyén phu chira 5,56g
(41,5mmol) bac(I) xyanua, 100ml cloroform tinh khiét d& phan tich va 56ml metanol
tinh khiét ¢ phan tich Hén hop dugc gia nhiét duéi nhiét do hdi luu trong 8 gid va sau
d6 duge 1am mat dén nhiét do trong phong. Hon hop phan tmg duoc loc qua cot
silicagel ngén, va c6t nay dugc rira biang diclometan. Dung mdi dugc loai bd trong

thiét bi lam bay hoi kiéu quay dudi ap sudt giam.

Quy trinh nay cho ra 8,5g metyl 1-metyl-4-nitro-3-(pentafloetyl)-1H-pyrazol-5-
carboxylat. San phim tho duoc sir dung cho phan tng tiép theo ma khéng cén tinh ché

thém.
'H-NMR (600MHz, dsDMSO): & = 4,16 (s, 3H), 3,93 (s, 3H) ppm.
HPLC-MS ?: logP = 3,18, phd khéi (m/z) = 304 [M+H]*.

8,5g (28,0mmol) metyl 1-metyl-4-nitro-3-(pentafloetyl)-1H-pyrazol-5-carboxylat
va 850mg paladi trén than (10% paladi) dwoc tao huyén phi trong 100ml metanol. Nbi
hép dugc tro hoa bang nito va sau d6 hdn hop phan tng dugc khudy dudi méi truong
khi hydro & 5 bar. Sau 22 gio & RT, hdn hop dugc loc qua xelit va dung mdi dugc loai

b6 dudi 4p suét giam trong thiét bi lam bay hoi kiéu quay. San phdm thé dugc hip thu
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trong diclometan va dugc loc qua natri sulphat. Sau dé diclometan dugc loai bo dudi

ap suét giam trong thiét bi lam bay hoi kiéu quay.

Quy trinh nay cho ra 6,7g (86%) metyl 4-amino-1-metyl-3-(pentafloetyl)-1H-
pyrazol-5-carboxylat.

'H-NMR (600MHz, dsDMSO): § = 5,32 (s, 2H), 4,07 (s, 3H), 3,86 (s, 3H) ppm.
HPLC-MS ?: logP = 2,52, phé khéi (m/z) = 274 [M+H]".

2,0g  (7,32mmol) metyl 4-amino-1-metyl-3-(pentafloetyl)-1H-pyrazol-5-
carboxylat va 1,38g (14,6mmol) dimetyl disulphua dugc hoa tan trong 14ml axetonitril
tinh khiét dé phan tich Dung dich chtra 1,26g (11.0mmol) fert-butyl nitrit trong 5ml
axetonitril tinh khiét d& phan tich dugc bd sung nhd giot tir tir vao hdn hop nay. Sau
khi bd sung vao, hdn hop phan ing duoc khudy ¢ nhiét d trong phong trong 1 gidy
ntra. Sau d6 hdn hop phan tmg duoc rét vao 1N axit clohydric. Pha nuée duoc chiét ba
lAn bang etyl axetat. Cac pha hitu co két hop dugc rira hai 1an bang dung dich natri
clorua bo hoa, dugc 1am kho bing magie sulphat va dugc loc. Dung mdi dugc loai bo

trong thiét bi 1am bay hoi kidu quay dudi 4p suét giam.

Quy trinh ndy cho ra 2,0g (72%) metyl 1-metyl-4-(metylsulphanyl)-3-
(pentafloetyl)-1H-pyrazol-5-carboxylat 13 hdn hop chtta hop chit mong mudn va san

pham phu metyl 1-metyl-3-(pentafloetyl)-1H-pyrazol-5-carboxylat & ty 1€ 8:2.
'"H-NMR (400MHz, dsDMSO): § = 4,12 (s, 3H), 3,94 (s, 3H), 2,34 (s, 3H) ppm.
HPLC-MS : logP = 3,51, phd khéi (m/z) = 305 [M+H]".

3,0g metyl 1-metyl-4-(metylsulphanyl)-3-(pentafloetyl)-1H-pyrazol-5-carboxylat
duoc hoa tan trong 16ml metanol tinh khiét ¢ phan tich 16,5ml 2N dung dich nuéc
natri hydroxit sau d6 dugc bd sung vio dung dich nay, va hdn hgp dugce khudy & nhiét
d6 trong phong trong 16 gid. Hon hop phan ng dugce pha lodng bing etyl axetat va
sau d6 duge rira bang 100ml 1N axit clohydric. Pha nudc axit duge chiét hai 14n bang

etyl axetat. Cac pha hitu co két hop duoc rira bing dung dich natri clorua bdo hoa,
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duoc 1am kho bang natri sulphat va dugc loc. Dung méi dugc loai bd trong thiét bi lam

bay hoi kiéu quay dudi ap sudt giam.

Quy trinh nay cho ra 2,5g (90%) axit 1-metyl-4-(metylsulphanyl)-3-
(pentafloetyl)-1H-pyrazol-5-carboxylic 12 hdn hop chira san pham mong mudn va san

pham phu axit 1-metyl-3-(pentafloetyl)-1H-pyrazol-5-carboxylic & ty 1€ 8:2.
'H-NMR (400MHz, dsDMSO): & = 4,12 (s, 3H), 3,94 (s, 3H), 2,34 (s, 3H) ppm.
HPLC-MS ?: logP = 3,51, ph khéi (m/z) = 305 [M+H]".

Vi du thir nghiém sinh hoc
A. Hoat tinh ciia hop chit

Thit nghiém Phaedon (xit Iy phun PHAECO)
Dung méi: 8,0 phin khéi lwong axeton
1,5 phin khéi lvong dimetylformamit
Chét nhii hoa: 0,5 phan khdi lugng ankylaryl polyglycol ete

Pé tao ra ché phdm chira hop chét hoat tinh thich hgp, mét phan khéi lugng hop
chét hoat tinh dwoc tron véi cac luong dung mdi va chit nhii héa duge chi dinh, va
chét c¢6 dic dwoc pha lodng bing nudc chira chat nhii héa dén ndng d6 mong mubn.
Céc dia 14 cai bip Trung qudc (Brassica pekinensis) duge phun ché phim chta hop
chét hoat tinh & ndng d0 mong mudn va, sau khi sdy khd, dua cic 4u tring bo canh

cung & cdy mu tat (Phaedon cochleariae) vao.

Sau thoi gian 7 ngay, x4c dinh hidu qua theo %. 100% c6 nghia 14 toan bd 4u
trung bo canh ciing da bi ti€u diét; 0% c6 nghia la khdng cé 4u tring bo canh cung bi
tiéu diét.

Trong thtr nghiém nay, vi du, cac hop chét sau theo vi du diéu ché thé hién hiéu
qua > 100% ¢ ty 1€ a4p dung 500g/hecta: 1,2, 3,4,5,6,7, 8,9, 10

Thi nghiém Spodoptera frugiperda (xix ly phun SPODFR)

Dung moi: 78,0 ph??m khdi luong axeton
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1,5 phan khéi lugng dimetylformamit

Chat nhil héa: 0,5 phan khdi lugng ankylaryl polyglycol ete

Pé tao ra ché pham chtra hop chét hoat tinh thich hop, mét phén khéi luong hop
chét hoat tinh duoc tron véi luong dung moi va chit nhii hoa duge chi dinh, va chét
dam dic ndy dugc pha lodng bang nuéc chira chit nhii hoa dén ndng d6 mong mubn.
Céc dia 14 ngd (Zea mays) dugc phun ché phim chtra hop chét hoat tinh & ndng dd
mong mudn va, sau khi siy kho, dwa vao céc con sdu buém ky sinh hai cdy

(Spodoptera frugiperda) vao.

Sau thoi gian 7 ngdy, x4c dinh hidu qua theo %. 100% nghia 13 tit ca sdu buém

bi ti€u diét, 0% nghia la khong c6 con nao bi tiéu diét.

Trong thr nghiém nay, vi du, cac hop chét sau theo vi du diéu ché thé hién hiéu

qua > 83% & ty 1€ &p dung 500 g/hecta: 7

Trong thr nghi€m nay, vi duy, cac hgp chét sau theo vi du didu ché thé hién hiéu

qua> 100% o ty 1€ 4p dung 500g/hecta: 2,4, 5,6, 8,9, 10

Thir nghi€ém rép (xi Iy phun MYZUPE)
Dung mbi: 78 phin khdi luong axeton
1,5 phén khéi lvong dimetylformamit

Chét nhii hoa: 0,5 phan khéi lwong ankylaryl polyglycol ete

Dé tao ra ché phim chira hop chit hoat tinh thich hop, mot phan khéi luong hop
chit hoat tinh duoc trén véi cac luong dung moi va chit nhii hoa duoc chi dinh, va
chét ddm dic nay dugc pha lodng bang nudc chira chit nhii héa dén ndéng d6 mong
mubdn. Pia 14 cai bip Trung Qudc (Brassica pekinensis) bi phé hoat bdi tit ca cac giai
doan cua rép an cdy dao xanh (Myzus persicae) duge phun ché phim chira hgp chét

hoat tinh & nong dd mong muon.

Sau thoi gian 6 ngay, x4c dinh hiéu quéa theo %. O day, 100% c6 nghia 14 toan bd

rép da bi ti€u diét; 0% c6 nghia 1a khong c6 rép bi ti€u diét.
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Trong tht nghiém nay, vi du, cac hop chét sau theo vi du diéu ché thé hién hi€u

qua >90% & ty 1€ 4p dung 500g/hecta: 5, 9

Trong thtr nghiém nay, vi du, céc hop chét sau theo vi du diéu ché thé hién hiéu

qua > 100% ¢ ty 1€ 4p dung 500g/hecta: 2, 4, 6, 8, 10

Thir nghiém nhén dé, khang OP (xit ly phun TETRUR)
Dung modi: 78,0 phan khéi lugng axeton
1,5 phan khdi lwong dimetylformamit

Chat nhii héa: 0,5 phan khéi luong ankylaryl polyglycol ete

Pé tao ra ché phdm chura hop chét hoat tinh thich hop, mot phan khéi lwvong hop
chét hoat tinh duoc tron véi cac lugng dung méi va chét nhii héa duge chi dinh, va
chét c6 dic nay dugc pha lodng bang nuéc chira chét nhii hoa dém ndng d6 mong
mudn. Pia 14 dau (Phaseolus vulgaris) bi nhim & tt ca cac giai doan cta ve nhén do
nha kinh (Tetranychus urticae) dwoc phun ché phim chira hop chét hoat tinh & ndng

d6 mong muodn.

Sau tho1i gian 6 ngay, x4c dinh hi¢u qua theo %. 100% c6 nghia la toan b nhén

ve da bi tiéu diét; 0% cb nghia 1a khdng cé nhén ve bi ti€u diét.

Trong thir nghiém ndy, vi du, cac hop chat sau theo vi du didu ché thé hién hiéu

qua > 90% & ty 1€ &p dung 500 g/hecta: 10

Trong thr nghi€ém nay, vi du, céc hgp chét sau theo vi du diéu ché thé hién hi€u

qua > 100% & ty 1€ 4p dung 500 g/hecta: 1,2, 3,4,5,6,7, 8, 9.

Thir nghiém Ctenocephalogenua felis; qua duwdng miéng (CTECFE)
Dung moi: 1 phan khi lwong dimetyl sulphoxit

Pé tao ra ché phdm chira hop chét hoat tinh thich hop, 10mg hop chit hoat tinh
duoc tron vai 0,5ml dimetyl sulphoxit. Phén chét cb dic dugc pha logng dén né)ng do

mong muon bang mau gia suc da xitrat hoa.
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Khoéng 20 con bo chét trudng thanh dugc bd d6i (Ctenocephalogenua felis)
duge dit vao budng c6 dinh va d4y dugc bit kin bing gac. Mot xylanh kim loai duoc
phu gidy parafilm dugc dat 1én trén ngan. Xylanh chtta méu/ché pham chira hop chét
hoat tinh c¢6 thé dugc bo chét hut thong qua mang parafilm. Sau thoi gian 14 ngay, xac
dinh ty 1¢ bi tiéu diét theo %. 100% nghia 14 tit ca bo chét déu bi tiéu diét, 0% nghia la

khong c6 con nao bi ti€u diét.

Trong thr nghiém nay, vi du, cac hgp chét cua vi du diéu ché cho théy, oty l€ ép

dung 100ppm, cho hi¢u qua > 80%: 7

Trong thir nghiém ndy, vi du, cic hop chit cua vi du diéu ché cho thdy, & ty 18 ap
dung la 100ppm, cho hi¢u qua > 100%: 2, 6, 8, 9, 10

Thir nghiém rudi Lucilia cuprina (LUCICU)

Dung méi: dimetyl sulphoxit

Pé tao ra ché phdm chua hop chét hoat tinh thich hop, 10mg hop chit hoat tinh
duoc tron v6i 0,5ml dimetyl sulphoxit va chét co dic duge pha lodng bing nuée dén
ndng d6 mong mudn. Céc binh chtra thit ngua da xt 1y bang ché phim chira hop chét

hoat tinh & néng do mong mudn dugc dua khoang 20 4u tring Lucilia cuprina vao.

Sau thoi gian 14 ngay, x4c dinh ty 1¢ giét chét theo %. 100% nghia 1a tit c4 cac

4u tring déu bi giét; 0% nghia 14 khong 4u tring nao bi giét.

Trong thtr nghiém nay, vi du, c4c hgp chat sau cia cac vi du di€u ché thé hién

hoat tinh > 100% ¢ ty 1€ 4p dung 100ppm: 6, 7, 8, 9, 10

Thir nghiém rudi nha Musca domestica (MUSCDO)

Dung mdi: dimetyl sulphoxit

Dé tao ra ché phém chtra hop chét hoat tinh thich hop, 10mg hop chét hoat tinh
duoc tron véi 0,5ml dimetyl sulphoxit va chit cd dic duoc pha lodng bing nudc dén
ndng d6 mong muén. Cac binh chira chtra bot bién dugce xit 1y bang ché phim chira
hop chét hoat tinh & ndng d6 mong mubn dugc dua Musca domestica truéng thanh

Vao.
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Sau thoi gian 2 ngay, xé4c dinh ty 18 giét chét theo %. 100% nghia 14 tat ca rudi

déu bi tidu diét, 0% nghia la khong cé con nao bi tiéu diét.

Trong thtt nghiém nay, vi du, cic hgp chit sau ciia cac vi du diéu ché thé hién

hoat tinh > 100% & ty 1€ 4p dung 100ppm: 6, 7, 8, 10

Thir nghiém ve Boophilus microplus (titm BOOPMI)
Dung mdi: dimetyl sulphoxit

Dé tao ra ché phdm chira hop chét hoat tinh thich hop, 10mg hop chit hoat tinh
duoc tron véi 0,5ml dung mdi va chét ¢b dic duge pha lodng bing dung modi dén ndng
d6 mong mubn. Dung dich hop chit hoat tinh dugc tiém vao bung (Boophilus
microplus) va cac con vat duge chuyén vao céc dia va bao quan trong phong dugc
phong trir khi hau. Hoat tinh duoc dénh gia bang cach kiém tra tring ¢6 kha ning sinh

san.

Sau thoi gian 7 ngay, xac dinh hi€u qua theo %. 100% nghia 1a khong c6 con ve

nao dé dugc tring tbt.

Trong thir nghiém nay, vi du, cac hop chét sau theo vi du didu ché thé hién hiéu

qua > 100% ¢ ty 1€ 4p dung 20pg/con vét: 2,6, 7, 8, 9, 10

Thit nghiém ve Boophilus microplus (tiem BOOPMI)
Con vat tht nghi€m: Boophilus microplus céi trudng thanh thudc ching
Parkhurst khang SP da dugc an no.

Dung méi: dimetyl sulphoxit

10mg hop chét hoat tinh duoc hoa tan trong 0,5ml dimetyl sulphoxit. Dé tao ra
ché phidm phi hop, trong mbi truong hop dung dich hop chit hoat tinh dugc pha lodng

bang nudc dén ndong 46 mong muon.

Ché phim chira hop chét hoat tinh nay dwoc hit vao cac dng. tir 8 dén 10 con ve
duoc chuyén vao 6ng khac c6 19. Ong nay dugc nhing vao ché phdm chira hop chét
hoat tinh, va tit ca cac con ve déu bi lam w6t hoan toan. Sau khi chit 16ng da roi xudng

hét, cac con ve dugc chuyén vao dia loc trong
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dia nhya va duoc giit trong phong didu hoa khi hau. Hoat tinh duge dénh gia
bang cach kiém tra trimg c6 kha nang sinh san sau 7 ngdy. Trimng c6 kha néng sinh san
khong nhin thiy dugc tir bén ngoai dwoc giir trong cac 6ng thily tinh trong ti phong
trir khi hdu cho dén khi 4u tring nd. 100% nghia 1a khong ¢6 con ve nao dé dugce tring

tdt.

Trong tht nghiém nay, vi du, cac hop chat sau cta cac vi du diéu ché thé hién

hoat tinh > 100% & ty 1€ &p dung 100ppm: 6, 8, 9, 10

Thi nghiém Amblyomma hebaraeum (AMBYHE)

Dung méi: dimetyl sulphoxit

Pé tao ra ché pham chira hop chét hoat tinh thich hop, 10mg hop chét hoat tinh
duoc tron véi 0,5ml dimetyl sulphoxit va chét ¢6 dic duge pha lodng bing nudc dén

nong dd mong mudn.

Céc nhong ve (4dmblyomma hebraeum) dugc dit vao trong cdc nhe duge duc 15
va dugc nhiing trong ndng d6 mong mudn trong mot phit. Cac con ve dugce chuyén lén

gidy loc dua vao dia Petri va dugc giit trong budng duogc phong trir khi hau.

Sau thoi gian 42 ngay, xac dinh ty 1€ bi ti€u diét theo %. 100% c6 nghia la toan

bd ve da bi ti€u diét; 0% c6 nghia 1a khong c6 con ve nao bi ti€u diét.

Trong thtr nghi€ém nay, vi du, cac hgp chat cua céc vi dy di€u ché cho thay, & mot

ty 1€ &p dung l1a 100ppm, cho hi¢u qua > 100%: 10
Thit nghiém so sanh sinh hgc

Thir nghiém Spodoptera frugiperda (xir ly phun SPODFR)
Dung méi: 78,0 phan khéi luong axeton
1,5 phan khéi luong dimetylformamit
Chét nhii héa: 0,5 phan khéi lugng ankylaryl polyglycol ete
Pé tao ra ché phdm chua hop chit hoat tinh thich hop, mét phan khéi lwong hop
chét hoat tinh duoc tron véi cac lugng dung mdi va chét nhii hoa da biét va chét co dac
duoc pha lodng bang nudc chira chat nhii hoa dén ndng d6 mong mudn (g/hecta).
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Céc dia 14 ngd (Zea mays) dugc phun ché phim chira hop chét hoat tinh & ndng
d6 mong muén va, sau khi sdy khé, dugc dwa cic con sdu budm ky sinh hai cay

(Spodoptera frugiperda) vao.

Sau khoéang thoi gian mong dgi, hi€u qua tinh theo % dugc xac dinh. 100% nghia
1a tAt ca sau buém bi tiéu diét, 0% nghia 1a khong c6 con nao bi ti€u diét.
Trong thir nghiém nay, vi duy, cac hop chét sau day cua céc vi du diéu ché thé

hién hiéu qua t&t hon trong linh vuc nay: xem bang

Thitr nghiém rép (xit ly phun MYZUPE)
Dung méi: 78,0 phan khéi lwong axeton
1,5 phan khéi lugng dimetylformamit

Chét nhii héa: 0,5 phan khéi luong ankylaryl polyglycol ete

Dé tao ra ché phdm chtra hop chét hoat tinh thich hop, mot phan khéi lwong hop
chét hoat tinh dugc tron véi cac luong dung mdi va chét nhii hoa da biét va chét co dic
duogc pha lodng bang nude chira chat nhii héa dén ndng d6 mong mudn (g/hecta).

Pia 14 cai bip Trung Qubc (Brassica pekinensis) bi pha hoat boi tit ca cc giai
doan cua rép an cdy diao xanh (Myzus persicae) dwoc phun ché phdm chira hop chét
hoat tinh & néng do mong mudn.

Sau khoang thoi gian mong doi, hiéu qua tinh theo % dugc xé4c dinh. O day,
100% co6 nghia la toan bd rép da bi ti€u diét; 0% cd nghia la khong co6 rép bi ti€u diét.

Trong thir nghidém nay, vi du, cac hop chét sau dy cua cac vi du didu ché thé

hién hiéu qua t6t hon trong linh virc ndy: xem bang

Thi nghiém Phaedon (xit ly phun PHAECO)
Dung moi: 78,0 phan khéi luong axeton
1,5 phan khéi lugng dimetylformamit
Chét nhii héa: 0,5 phan khéi lwong ankylaryl polyglycol ete
Pé tao ra mét phén cta hop chét hoat tinh thich hop, mot phén khéi luong hop
chit hoat tinh dugc tron véi cac lwong dung moi va chét nhii héa da biét va chét 6 dic

duoc pha lodng bang nuéc chira chit nhii hoa dén ndng d6 mong mudn (g/hecta).
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Céc dia rau cai bap Trung quoc (Brassica pekinensis) dugc phun ché phim chua
hop chat hoat tinh & ndng d6 mong muén va, sau khi sdy kho, dugce dua cac du trung

bo canh cing & cdy mu tat (Phaedon cochleariae) vao.

Sau khoang thoi gian mong doi, hi€u qua tinh theo % dugc xac dinh. 100% c6
nghia 13 toan b 4u tring bo canh cling da bi tiéu diét; 0% c6 nghia 1a khong c6 4u
trung bo canh cing bi ti¢u diét.

Trong thir nghiém nay, vi du, cdc hop chét sau diy cua cic vi du diéu ché thé

hién higu qua tdt hon trong linh vire ndy: xem bang

Thir nghiém nhén dé, khang OP (xir Iy phun TETRUR)
Dung moi: 78,0 phan khéi luong axeton
1,5 phan khéi luong dimetylformamit
Chét nhii héa: 0,5 phan khéi lwong ankylaryl polyglycol ete
Pé tao ra ché phim chira hop chit hoat tinh thich hop, mot phan khéi lugng hop
chét hoat tinh dugc tron véi cac lugng dung mdi va chét nhii hoa da biét va chat co dic

duoc pha lodng bang nudc chira chét nhii hoa dén ndng d6 mong mudn (g/hecta).

Pia cai bap Trung Qudc (Phaseolus vulgaris) bi nhidm & tit ca cac giai doan cua
ve nhén dé nha kinh (Tetranychus urticae) duge phun ché phém chua hop chét hoat

tinh & ndng d§ mong muon.

Sau khoang thoi gian mong doi, hiéu qua tinh theo % duoc xac dinh. 100% co
nghia 1a toan bd nhén ve da bi ti€u diét; 0% cb nghia 1a khong c6 nhén ve bi ti€u diét.
Trong thir nghiém nay, vi du, cic hop chit sau ddy cta cic vi du didu ché thé

hién hiéu qua tdt hon trong linh vuc nay: xem bang

Thir nghiém phun Phaedon cochleariae (PHAECO)

Dung moi: 7 phéan khdi lugng dimetylformamit

Chét nhii hoa: 2 phan khéi lwong ankylaryl polyglycol éte

Dé tao ra mot phin ciia hop chét hoat tinh thich hop, mot phan khdi lugng hop
chét hoat tinh dugc trdn vé6i cac lugng dung moi va chét nhii hoa da biét va chét co dac

duoc pha lodng bang nudc chira chit nhii hoa dén ndng d6 mong mudn (ppm). Néu c6
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yéu cau bd sung mudi amoni va/hodc chit thim vao, trong mdi truong hop bd sung
mdt ndng d6 1000ppm vao dung dich ché phim.

L4 cai bap (Brassica oleracea) dwgc phun ché phim chta hop chét hoat tinh &
néng d0 mong mudn va dugc dua tring bo canh cing & cdy mi tat (Phaedon
cochleariae) vao.

Sau khoang thoi gian mong doi, ty 1€ ti€u diét theo % duogc xac dinh. 100% c6
nghia 14 toan bd 4u tring bo canh clng da bi tidu diét; 0% c6 nghia la khong c6 4u
trung bo canh cing bi tiéu diét.

Trong thir nghiém nay, vi du, cac hop chét sau ddy cua céc vi du didu ché thé

hién hiéu qua t6t hon trong linh vuc nay: xem bang

Thi nghiém phun Plutella xylostella (PLUTMA)

Dung moi: 7 phan khéi lugng dimetylformamit
Chét nhil hoa: 2 phén khéi lugng ankylaryl polyglycol éte

Pé tao ra ché phém chira hop chét hoat tinh thich hop, mot phé‘m khéi luong hop
chét hoat tinh duoc trén véi cac luong dung mdi va chit nhii hoa da biét va chit ¢o dic
dugc pha lodng bang nudc chira chit nhii héa dén nong dd mong mudn (ppm). Néu c6
yéu cdu bd sung mudi amoni va/hodc chét thdm vio, trong mdi trudng hop bd sung
mot ndng d6 1000ppm vao dung dich didu ché.

L4 cai bap (Brassica oleracea) duge phun ché phim chira hop chit hoat tinh véi
ndng d6 mong mubn va bi nhidm 4u tring sau to (Plutella xylostella).

Sau khoang thoi gian mong dgi, ty 1€ ti€u diét theo % dugc xac dinh. 100% nghia
1a tAt c4 c4c con sau budm déu bi giét; 0% nghia 1a khong con sdu buém nao bi giét.

Trong thir nghiém nay, vi du, cac hop chét sau ddy cia cac vi du diéu ché thé

hién hiéu qua tét hon trong linh vuc nay: xem bang

Thir nghiém phun Spodoptera frugiperda (SPODFR)

Dung moi: 7 phan khéi lvgng dimetylformamit
Chét nhii hoa: 2 phan khéi lvgng ankylaryl polyglycol éte

Pé tao ra mot ph?m cua hop chét hoat tinh thich hop, mot phan khdi luong hop
chét hoat tinh dugc trén véi cac luong dung moi va chét nhii héa da biét va chét co dic
duogc pha loang bang nudc chira chit nhil héa dén ndng d6 mong mudn (ppm). Néu cé
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yéu cdu bd sung mudi amoni va/hodc chit thAm vao, trong mdi truong hop bd sung
mdt ndng dd 1000ppm vao dung dich diéu ché.

L& bong (Gossypium hirsutum) duge phun ché phdm chira hop chat hoat tinh véi
ndng d6 mong mudn va, sau khi séy kho, dugc dua vao véi céc su budm ky sinh hai
cay (Spodoptera frugiperda).

Sau khoang thoi gian mong doi, ty 1€ ti€u diét theo % dugc x4c dinh. 100% nghia
1a tht ca c4c con sdu budm déu bi giét; 0% nghia 12 khong con sau budm nao bi giét.

Trong thir nghiém nay, vi du, cic hop chét sau ddy ciia cic vi du didu ché thé

hién hiéu qua tdt hon trong linh vuc ndy: xem bang

Thir nghi€ém phun Heliothis armigera (HELIAR)

Dung moi: 7 phan khéi lwong dimetylformamit

Chét nhii hoa: 2 phéan khéi lwong ankylaryl polyglycol éte

Pé tao ra ché phém chtra hop chét hoat tinh thich hop, mot phan khéi lwong hop
chét hoat tinh dugc tron véi cac luong dung moi va chit nhil hoa da biét va chét co dic
duoc pha lodng bing nudc chira chit nhii hoa &én ndng d6 mong mudn (ppm). Néu ¢
yéu clu bd sung mubi amoni va/hoic chit thdm vao, trong mdi trudng hop bd sung
mot ndng d6 1000ppm vao dung dich didu ché.

Cac cay bong (Gossypium hirsutum) duge phun ché phim chta hop chéit hoat
tinh v&i ndng dd mong mudn va, sau khi sdy kho, dugc dua cic sdu buém ciia siu hai
bong (Heliothis armigera) vao.

Sau khoang thoi gian mong dgi, ty 1€ tiéu diét theo % duoc xac dinh. 100% nghia
1a tht c& c4c con sdu budm déu bi giét; 0% nghia 1a khéng con siu budém nao bi giét.

Trong thr nghiém nay, vi du, cac hop chét sau day cta cac vi du didu ché thé

hién hiéu qua tét hon trong linh vuc nay: xem bang

Thit nghi€ém phun Tetranychus urticae, khing OP (TETRUR)

Dung moi: 7 phan khéi lugng dimetylformamit
Chét nhil hoa: 2 phan khdi lwong ankylaryl polyglycol éte

Pé tao ra mot phén cua hgp chét hoat tinh thich hop, mot ph?m khéi lugng hop
chit hoat tinh dugc tron véi cac luong dung mdi va chét nhii héa da biét va chét co dac
dwoc pha lodng biang nudc chira chit nhii héa dén ndng d6 mong mubn (ppm). Néu c6
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yéu cau bd sung mudi amoni va/hodc chét thdm vao, trong mdi trudng hop bd sung
mdt ndng dd 1000ppm vao dung dich didu ché.

Cay dau (Phaseolus vulgaris) bi pha hoai nang trong tit ca giai doan cla nhén ve
d6 trong nha kinh (Tetranychus urticae) dwoc xir Iy bang cach phun ché pham hop chét
hoat tinh & ndng do mong mudn.

Sau khoang thoi gian mong doi, hi€u qua tinh theo % dugc xac dinh. 100% co
nghia 1a toan b) nhén ve da bi tiéu diét; 0% c6 nghia 12 khéng ¢6 nhén ve bi tiéu diét.

Trong thtt nghiém nay, vi du, cdc hop chit sau ddy cua cac vi du didu ché thé

hién hiéu qua tét hon trong linh vuc ndy: xem bang

Thir nghiém phun Nilaparvata lugens (NILALU)
Dung méi: 52,5 phan khéi lugng axeton
7 phan khéi luong dimetylformamit

Chét nhii hoa: 0,5 phan khéi lugng ankylaryl polyglycol ete

Dé tao ra mot phé“m ctia hop chét hoat tinh thich hop, mdt phﬁn khéi luong hop
chét hoat tinh dwoc trén véi cac lwong dung mdi va chit nhii héa duge chi dinh, va
chit co dic dugc pha loing bing nudc chira chit nhil héa dén ndng do mong mudn.
Néu c6 yéu cau bd sung mudi amoni va/hodc chét thim vao, trong mdi truong hop bd
sung mdt ndng dd 1000ppm vao dung dich didu ché.

Cay lua (Oryza sativa) dugc phun ché phdm chira hop chét hoat tinh véi ndng do
mong mudn va sau d6 bi nhiém 4u tring rdy nau hai lta (Nilaparvata lugens).

Sau khodng thoi gian mong dgi, hi€u qud tinh theo % dugc xac dinh. 0 day,
100% c6 nghia 1a toan bd rdy nau da bi ti€u diét; 0% c6 nghia 1a khdng c6 con nao bi
tiéu diét.

Trong thir nghiém nay, vi du, cic hop chit sau ddy cua cac vi du didu ché thé

hién hiéu qua tdt hon trong linh vuc nay: xem bang

Thir nghiém phun Frankliniella occidentalis (FRANOC)
Dung moi: 52,5 phan khdi lwong axeton
7  phan khéi lugng dimetylformamit

Chét nhii héa: 0,5 phan khéi luong ankylaryl polyglycol ete
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Dé tao ra mot phén cta hop chét hoat tinh thich hop, mot phén khdi luong hop
chét hoat tinh dugc trdn véi cac luong dung mdi va chit nhii héa dwge chi dinh, va
chét ¢b dic duogc pha lodng bing nudc chira chit nhii héa dén ndng do mong mudn.
Néu c6 yéu ciu bd sung mubi amoni va/hodc chit thdm vao, trong mdi truomg hop bd
sung mdt ndng d6 1000ppm vao dung dich diéu ché.

Céc dia 14 cay dau (Phaseolus vulgaris) dugc phun ché phdm chtra hop chét hoat
tinh & ndng d6 mong mudn va sau d6 bi nhiém quan thé bo tri hdn hop (Frankliniella
occidentalis).

Sau khoang thoi gian mong doi, hiéu qua tinh theo % dugc x4c dinh. 100% nghia
1a tAt c4 cac con bo tri déu bi giét; 0% nghia 1a khong con bo tri nao bj giét.

Trong thir nghiém nay, vi du, cac hop chit sau day cua cic vi du didu ché thé

hién hiéu qua t6t hon trong linh vuc nay: xem bang

Thir nghiém phun Liriomyza trifolii (LIRITR)
Dung moi: 52,5 phan khéi lugng axeton
7 phén khéi lugng dimetylformamit

Chét nhil héa: 0,5 phan khéi luong ankylaryl polyglycol ete

Pé tao ra ché phdm chitra hop chét hoat tinh thich hop, mét phan khéi lwong hop
chét hoat tinh dugc tron voi céc lvong dung mdi va chit nhil hoa dugc chi dinh, va
chét ¢ dic dugc pha lodng bang nude chira chit nhii hoa dén ndng do mong mudn.
Néu c6 yéu cdu bd sung mudi amoni va/hoic chat thim vao, trong mdi truong hop bd
sung mot ndng dd 1000ppm vao dung dich diéu ché.

Céc dia 14 dd (Phaseolus vulgaris) dugc giy nhidm bai du tring cta rudi duc 14
(Liriomyza trifolii) dugc phun ché pham chtra hop chit hoat tinh véi ndng d6 mong

muon.

Sau khoang thoi gian mong doi, hi€u qua tinh theo % dwgc xac dinh. 100% nghia

1a tit ca cac con rudi duc 14 déu bi tidu diét, 0% nghia 13 khong c6 con nao bi tiéu diét.

Trong thir nghiém nay, vi du, cac hop chét sau ddy cta céc vi du diéu ché thé

hién hiéu qua t6t hon trong linh vuc nay: xem bang
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Thir nghi€ém Ctenocephalogenua felis; qua dwong miéng (CTECFE)

Dung moi: 1 phan khéi lrgng dimetyl sulphoxit

Pé tao ra ché phdm chira hop chét hoat tinh thich hop, 10mg hop chit hoat tinh
dugc tron véi 0,5ml dimetyl sulphoxit. Phin chét ¢6 dic dugc pha loang dén ndng do
mong mudn bing mau gia stc d3 xitrat hod.

Khoéng 20 con bo chét trudng thanh duoc bo déi (Ctenocephalogenua felis)
duge dit vao budng c6 dinh va day duoc bit kin bing gac. Mot xylanh kim loai dugc
pht gidy parafilm dwgc dat 1én trén ngan. Xylanh chira mau/ché pham chtra hop chit

hoat tinh c6 thé dugc bo chét hut qua mang parafilm.

Sau khoang thoi gian mong doi, ty 1€ ti€u diét theo % dugc xac dinh. 100% nghia

1a tht ca bo chét bi tiéu diét, 0% nghia 14 khdng c6 con nao bi ti€u diét.

Trong thir nghiém nay, vi dy, cdc hgp chat sau day cta cac vi du di€u ché thé

hién hiéu qua tét hon trong linh vuc nay: xem bang

Thir nghiém rudi nha Musca domestica (MUSCDO)

Dung mdi: dimetyl sulphoxit

Pé tao ra ché phim chira hop chét hoat tinh thich hop, 10mg hop chét hoat tinh
dugc tron véi 0,5ml dimetyl sulphoxit va chét ¢6 ddc dugc pha lodng bang dung moi
dén ndng d6 mong mubn.

Céc thing chtra chira bot bién duge xir Iy v6i ché phdm chira hop chét hoat tinh &
ndng d6 mong mudn dwgc dwa vao véi Musca domestica trudng thanh.

Sau khodng thoi gian mong doi, ty 1€ tiéu diét theo % dugc xac dinh. 100% nghia
1a tAt ca bo chét déu bi tiéu diét, 0% nghia 14 khong c6 con nao bi tiéu diét.

Trong thir nghiém nay, vi du, cdc hop chét sau ddy cua cac vi du diéu ché thé

hién hiéu qua t&t hon trong linh vuc nay: xem bang

Thir nghiém Boophilus microplus (DIP)
Con vat thtr nghiém: Boophilus microplus céi truéng thanh thudc ching
Parkhurst khang SP d3 dugc #n no. |

Dung moi: dimetyl sulphoxit
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10mg hop chét hoat tinh dugc hoa tan trong 0,5ml dimetyl sulphoxit. Pé tao ra
ché phim phu hop, trong mdi trudng hop dung dich hop chét hoat tinh duge pha logng

bang nuée dén ndng d6 mong mudn (theo ppm).

Ché pham chira hop chét hoat tinh ndy duge hit vao cac 6ng. tir 8 dén 10 con ve
dugc chuyén vao dng khac c6 15. Ong nay dugc nhiing vao ché phdm chira hop chét
hoat tinh, va tit ca cac con ve déu bi 1am w6t hoan toan. Sau khi chét long thoat hét, ve
dugc chuyén sang dia loc trong cc dia nhwa va dugc gitt trong phong duogc phong trir
khi hau.

Hoat tinh dugc ddnh gia sau thoi gia mong muén bing cach kiém tra tring c6
khé nang sinh san. Tring ma c6 kha ning sinh sin khong nhin thiy dwoc tir bén ngoai
dwoc gitt trong cac dng thiy tinh trong ti ¢6 khi hau thich hop cho dén khi u tring
nd. 100% nghia la khdng c6 con ve ndo dé duogc trimg tdt.

Trong thtr nghiém nay, vi du, cac hop chit sau day cta cac vi du diéu ché thé

hién hiéu qua t6t hon trong linh vuc nay: xem bang

Thir nghi€ém ve Boophilus microplus (tiem BOOPMI)

Dung méi: dimetyl sulphoxit

Dé tao ra ché phim chira hop chét hoat tinh thich hop, 10mg hop chét hoat tinh
duoc tron véi 0,5ml dung moi va chét ¢d dic duge pha lodng bang dung méi dén ndng
d6 mong mudn (pg/con).

Dung dich hop chat hoat tinh dugc tiém vao bung (Boophilus microplus) va céc
con vét dugc chuyén vao cc dia va bio quan trong phong duoc phong trir khi hau.

Sau thoi gian 7 ngdy, xac dinh hiéu qua theo %. Hoat tinh dugc dénh gia bing
céch kiém tra tring c6 kha nang sinh san. 100% nghia 1a khong c¢6 con ve nao dé dugc
tring t6t.

Trong thir nghiém nay, vi du, cic hop chét sau ddy cua cac vi du didu ché thé

hién hiéu qua t6t hon trong linh vuc nay: xem bang
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Chat Céu triic Loai Nong d6 | %Hoat ngay
dong vat tinh
VidusdIk-136 | = F {__ MYZUPE [20g/ha |0 6ngiy
da biét dén ur| * LS TETRUR |20g/ha |0  6ngay
WO CHJ b, o PHAECO | o g ppm |0 Tngay
2010/051926 " ° 12;;‘21;2 20gha [0  7ngy
A2 0,8 ppm |30 2ngay
BOOPMI 0,032 0 Tngay
pg/con 0 Tngay
vat
20 ppm
Vidusd6 MYZUPE |20 g/ha |70  6ngay
Theo sang ché TETRUR |20g/ha |100 6ngay
\éHG Cﬁi“ % PHAECO | 08 ppm |100 7ngay
L, W |NIEALU o9 0ma |90 7ngay
CIECFE 0,8ppm |80  2ngay
BOOPMI 0,032 70 Tngay
pg/con 100  7ngay
vt
20 ppm
Vi du sb Ik-132 MYZUPE | 100 g/ha | 0 6ngay
da biét dén tu PHAECO | 0,8ppm |5 Tngdy
WO cl PLUTMA | 79 ppm 5 Tngay
2010/051926 0 SPODFR | 50 ppm |50 7ngay
A2 TEIRUR 4 ppm 30 Tngay
CTECEE 0,8ppm |30  2ngay
BOOPMI
0,032 0 Tngay
pg/con 30  7ngay
vat
20 ppm
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Chat CAu trac Loai Nong d6 | %Hoat ngay
dong vat tinh
Viduso 8 FEf R MYZUPE | 100 g/ha | 100 6ngay
, N
Theo sang ché ¥ VA ] 0 %¢> PHAECO |08 ppm |100 7ngay
N PLUTMA :
thﬂ\(i:X%\H 20ppm | 100 7ngay
“ SPODFR |70 ppm | 100 7ngay
TETRUR 4 ppm 95 Tngay
CTECFE
0,8ppm |90  2ngay
BOOPMI
0,032 100  7ngay
pg/con 100  7ngay
vat
20 ppm
Vi du s6 Ik-1 SPODFR |20 ppm |20  7ngay
da biét dén tir HELIAR |20 ppm |45  7ngay
WO TETRUR |4 ppm |40  7ngay
2010/051926 @Y FRANOC 120 gha |0 7ngay
A2 v, NLALU 1500 gma [0 7ngay
@ ° CTECFE '
0,8ppm |0 2ngay
Vidus61k-296 | _f ) MYZUPE | 100 g/ha |0 6ngay
da biét dén tir| FHno FRANOC | 500 g/ha |60  7ngay
WO 6 ’ LIRITR | 500 g/ha |0  7ngdy
HN
2010/051926 o IN’C: NILALU 1500 g/ha |0 7ngay
A2 X
FF - F
Vi du s6 Tk-47 MYZUPE | 500 g/ha | 0 6ngay
da biét dén tu QW PHAECO |20 g/ha |0 Tngly
WO HN._O PLUTMA |20 ppm |0 Tngay
2010/051926 6 ° SPODER | 20 ppm |0 7ngay
A2 ji HELIAR 1 oo ppm [0 7ngay
TETRUR .
20 ppm 30 Tngay
FRANOC
500 g/ha |0 Tngay
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Chat Cau triic Loai Nong 6 | %Hoat ngay
dong vat tinh
NILALU | 500 g/ha |0 Tngay
CTECFE | 20 ppm 50  2ngay
MUSCDO 100 ppm |0 2ngay
BOOPML | ¢ 50  7ngdy
ug/con
vat
Vi du s6 1k-286 CH, MYZUPE | 20 g/ha 0 6ngay
da biét dén tr f PHAECO | 100 g/ha |0 Tngay
WO i\ © CTECFE | 4 ppm 0 2ngay
2010/051926 6/ i BOOPMI | 100 pom |40 7ngay
A2 0,16 20  7ngiy
pg/con
vat
Vi du s6 Ik-279 R o MYZUPE |20 g/ha |0 6ngay
da bidt dén tur e NOi[“\v/‘:“ PHAECO |20gha |0  7ngdy
WO 7} “oH SPODFR | 100 g/ha |50  7ngay
2010/051926 TETRUR |4 oom |0 7ngay
A2
Vi du s6 1k-280 e c. PLUTMA [20ppm |65  7ngiy
da biét dén tr | =Y u@[ﬁ\v PHAECO |4ppm |0  7ngay
WO SPODFR |20 ppm |40  7ngdy
2010/051926 HELIAR 100 ppm |0 7ngay
A2 NILALU 100 g/ha |0 Tngay
Vidusb 10 N\A MYZUPE | 500 g/ha | 100  6ngay
Theo séng ché HN 100 g/ha | 100 6ngay
° 20 g/ha 80  o6ngay
i PHAECO | 100 g/ha | 100  7ngay
20 g/ha 100  7ngay
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Chat Céu trac Loai Nong 40 | %Hoat ngay
dong vat tinh
4 ppm 100  7ngay
SPODFR | 100 g/ha | 100 7ngay
20 ppm 100  7ngay
PLUTMA | 5 ppm 100  7ngay
HELIAR 1 100 ppm | 100 7ngay
TETRUR 20 ppm 100 7ngay
20 ppm 100  7ngay
FRANOC 4 ppm 100  7ngay
500 g’/ha | 100 7ngay
LIRITR 20 g/ha 90 Tngay
NILALU |500g/ha |100 7ngay
500 g’/ha | 100 7ngay
CTECFE | 100 g/ha | 100  7ngay
20 ppm 100  2ngay
4 ppm 98 2ngay
MUSCDO 0,8ppm |90  2ngay
BOOPMI 100 ppm | 100 2ngay
0,8 100  7ngay
pg/con 80  7ngay
vat
0,16 100  7ngay
pg/con
vat
100 ppm
Vi du s6 1k-175 MYZUPE | 100 g/ha |0 6ngay
da biét dén tur PHAECO | 4 ppm 10  7ngay
WO NILALU | 500 g/ha |0 Tngay

2010/051926
A2
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Chét Chu tric Loai Nong do | %Hoat ngay
dong vat tinh
Vidusb 14 N MYZUPE | 100 g/ha | 100 6ngay

Theo sang ché N T \@1 PHAECO | 4 ppm 100  7ngay
'NILALU | 500 g/ha | 80  4ngay

Vi du s6 Ik-155
da biét dén tur

WO

MYZUPE | 100 g/ha |0 6ngay
TETRUR | 100 g/ha |0 6ngay

2010/051926

A2

Vi du sb 14 N MYZUPE | 100 g/ha | 100 6ngay
Theo séng ché a TETRUR | 100 g/ha | 100  6ngay
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YEU CAU BAO HOQ

1. Hop chét c6 cong thic chung (I):

N
6.7
R Q (I)

trong do:

R! 1a hydro, Ci-Ce-alkyl, C-Cs-alkenyl, Ci-Cs-alkynyl, C3-Cs-
xycloalkyl, Ci-Cs-alkylcarbonyl, C1-Cs-alkoxycarbonyl, xyano-Ci-Cz-alkyl,
aryl-(Ci-Cs)-alkyl, heteroaryl-(Ci-Cs)-alkyl duoc thé tiy v,

nhom héa hoc
A1 1a CR? hoic nito,
A> 1a CR? hoic nito,
Az 1a CR* hoic nito va

A4 13 CR’ hoic nito,
nhung khong nhidu hon ba nhém tir A; dén As ddng thoi cliing 14 nito;

R2, R3, R* va R’ @oc 14p véi nhau 13 hydro, halogen, CN, NO2, Ci-Ce-
alkyl, Ci-Cs-haloalkyl, C3-Ce-xycloalkyl, Cs3-Ce-haloxycloalkyl, Ci-Ce-
alkoxy, Ci-Cs-haloalkoxy, C1-Cg-alkylthio, Ci-Ce-haloalkylthio, C1-Ce-
alkylsulphinyl, Ci-Cs-haloalkylsulphinyl, C1-Cs-alkylsulphonyl, C;-Ce-
haloalkylsulphonyl, Ci-Cs-alkylamino, N,N-di-Ci-Ce-alkylamino, N-C;-Ce-
alkylaminocarbonyl, N-Cs-Ce-xycloalkylaminocarbonyl hodc (C1-Cs-
alkoxy)carbonyl dugc thé tiy y;

néu khong c6 nhém nio trong cac nhom Az va As 1a nito, R® va R* cung véi
nguyén tir cacbon ma ching gin vao c6 thé tao thanh vong c¢6 5- hodc 6 canh ma
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chira 0, 1 hodc 2 nguyén tit nito va/hodc 0 hodc 1 nguyén ti oxy va/hoic 0 hoic 1

nguyén tu luu huynh, hodc

néu khong c6 nhom nao trong cac nhém Aj va A; 1a nito, R? va R3 cling véi
nguyén tir cacbon ma ching gén vao c6 thé tao thanh vong c6 6 canh ma chta 0,

1 hodc 2 nguyén ti nito;
W la nguyén tr oxy hodc luu huynh;

R® 13 hydro, Ci-Ce-alkyl, aryl-(C1-C3)-alkyl, heteroaryl-(Ci-C3)-
alkyl, C>-Ce-alkenyl, C,-Ces-alkynyl, C3-Cg-xycloalkyl, (Ci-Cs-alkyl)-C3-Cé-
xycloalkyl va (C3-Ce-xycloalkyl)-C1-Cs-alkyl, Ci-Cs-alkylcarbonyl, Ci-Ce-
alkoxycarbonyl duoc thé tuy y;

Q la:

R

E 1a mot lién két, -CHa-, S, SO, SO, -S-CHa-, -SO-CHs-, -SO»-
CHa-, -CH2-S-CH;-, -CH,-SO-CHz-, -CH,-SO»-CHy-, -S-CH>-CHa-, -SO-

CH»-CHa-, -SO2-CH,-CHz-, -NR®CH>-, -CH,-NR6CH,-;
R’7 1a xyano hoic C(=S)NHz;

Z' 1a Ci-Cg-haloalkyl hodc Cs-Cg-xycloalkyl, C3-Ce-haloxycloalkyl

duge thé thy ¥, va

Z? languyén ti halogen, xyano, nitro hoic Ci-Cshaloalkyl, C-Cs-
alkylthio, C1-Ce-haloalkylthio, C1-Ce-alkylsulphinyl, C1-Cs-
haloalkylsulphinyl, C1-C¢-alkylsulphonyl, C1-Cg-haloalkylsulphonyl dugc
thé tity ¥, va

Z® 1a hydro hodc Ci-Ce-alkyl, Ci-Cs-alkenyl, Ci-Cs-alkynyl, Ci-Ce-
haloalkyl tiy ¥ dugc thé.
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2. Hop chit c6 cong thirc chung (I) theo diém 1, trong do:

R! 14 hydro, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, s-
butyl, t-butyl, metoxymetyl, etoxymetyl, propoxymetyl, metylcarbonyl,
etylcarbonyl, n-propylcarbonyl, isopropylcarbonyl, s-butylcarbonyl, t-
butylcarbonyl, metoxycarbonyl, etoxycarbonyl, n-propoxycarbonyl,
isopropoxycarbonyl, s-butoxycarbonyl, t-butoxycarbonyl, xyanometyl, 2-
xyanoetyl, benzyl, 4-metoxybenzyl, pyrit-2-ylmetyl, pyrit-3-ylmetyl, pyrit-
4-ylmetyl, 4-clopyrit-3-ylmetyl;

nhom hoa hoc
A1 1a CR? hoic nito,
A> 13 CR3 hoic nito,
Az 1a CR* hoic nito va

A4 12 CR’ hoic nito,
nhung khong nhiéu hon ba nhém tir A dén A4 ddng thoi ciing 14 nito;
R? va R3 doc 1ap vé6i nhau 1a hydro, metyl, flo hodc clo va

R3 va R* doc 1ap véi nhau 1a hydro, flo, clo, brom, CN, NO,, metyl,
etyl, flometyl, diflometyl, triflometyl, 2,2,2-trifloetyl, metoxy, etoxy, n-
propoxy, l-metyletoxy, flometoxy, diflometoxy, clodiflometoxy,
dicloflometoxy, triflometoxy, 2,2,2-trifloetoxy, 2-clo-2,2-difloetoxy,
pentafloetoxy, metylsulphonyl, metylsulphinyl, triflometylsulphonyl,
triflometylsulphinyl; trong do:

W la nguyén tr oxy,

RS 13 hydro, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, s-
butyl, t-butyl, metoxymetyl, etoxymetyl, propoxymetyl, metylcarbonyl,
etylcarbonyl, n-propylcarbonyl, isopropylcarbonyl, s-butylcarbonyl, t-
butylcarbonyl, metoxycarbonyl, etoxycarbonyl, n-propoxycarbonyl,

isopropoxycarbonyl, s-butoxycarbonyl, t-butoxycarbonyl, xyanometyl, 2-

-174-



21672

xyanoetyl, benzyl, 4-metoxybenzyl, pyrit-2-ylmetyl, pyrit-3-ylmetyl, pyrit-
4-ylmetyl, 4-clopyrit-3-ylmetyl;

Q Ila:

R

E  1a mét lién két hodc -CHa-;
R7 1a xyano hodc C(=S)NHz;

Z' 1a diflometyl, triclometyl, clodiflometyl, dicloflometyl, triflo-
metyl, bromodiclometyl, clometyl, bromometyl, 1-floetyl, 1-flo-1-metyletyl,
2-floetyl, 2,2-difloetyl, 2,2,2-trifloetyl, 1,2,2,2-tetrafloetyl, 1-clo-1,2,2,2-
tetrafloetyl, 2,2,2-tricloetyl, 2-clo-2,2-difloetyl, 1,1-difloetyl, pentafloetyl,
pentaflo-t-butyl, heptaflo-n-propyl, heptafloisopropyl, nonaflo-n-butyl,
xyclopropyl, 1-cloxyclopropyl, 1-floxyclopropyl, 1-bromoxyclopropyl, 1-
xyanoxyclopropyl, 1-triflometylxyclopropyl, xyclobutyl hodc 2,2-diflo-1-
metylxyclopropyl, va

Z? 1a nguyén t halogen, xyano, nitro, diflometyl, triclometyl,
clodiflometyl, dicloflometyl, triflometyl, bromodiclometyl, clometyl,
bromometyl, 1-floetyl, 1-flo-1-metyletyl, 2-floetyl, 2,2-difloetyl, 2,2,2-
trifloetyl, 1,2,2,2-tetrafloetyl, 1-clo-1,2,2,2-tetrafloetyl, 2,2,2-tricloetyl, 2-
clo-2,2-difloetyl, 1,1-difloetyl, pentafloetyl, pentaflo-t-butyl, heptaflo-n-
propyl, heptafloisopropyl, nonaflo-n-butyl, metylthio, metylsulphinyl,
metylsulphonyl, etylthio, etylsulphinyl, etylsulphonyl, triflometylthio,
triflometylsulphinyl, triflometylsulphonyl, va

Z3 1a hydro, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, s-
butyl, t-butyl, etenyl, 1-propenyl, 2-propenyl, etynyl, 1-propynyl, 1-butynyl,
diflometyl, triclometyl, clodiflometyl, dicloflometyl, triflometyl, clometyl,
bromometyl, 1-floetyl, 1-flo-1-metyletyl, 2-floetyl, 2,2-difloetyl, 2,2,2-
trifloetyl.
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3. Hop chét c6 cong thire chung (I) theo diém 1 hoic 2, trong do:

Z'  1a triflometyl, 1-cloxyclopropyl, 1-floxyclopropyl hoic pentaflo-
etyl,

Z?> 1a triflometyl, nitro, metylthio, metylsulphinyl, metylsulphonyl,

flo, clo, brom hoic iot,
7 lametyl, etyl, n-propyl hoic hydro,

R! 1a hydro, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, s-
butyl, t-butyl, metoxymetyl, etoxymetyl, propoxymetyl, metylcarbonyl,
etylcarbonyl, n-propylcarbonyl, isopropylcarbonyl, s-butylcarbonyl, t-
butylcarbonyl, metoxycarbonyl, etoxycarbonyl, n-propoxycarbonyl,
isopropoxycarbonyl, s-butoxycarbonyl, t-butoxycarbonyl, xyanometyl, 2-
xyanoetyl, benzyl, 4-metoxybenzyl, pyrit-2-ylmetyl, pyrit-3-ylmetyl, pyrit-
4-ylmetyl, 4-clopyrit-3-ylmetyl,

Al, A’va A*la CH,

A; 1aCR*va

R* 1a flo, clo, brom hoic iot,

R® 13 hydro, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, s-
butyl, t-butyl,

W la nguyén tir oxy va

Q 1a 1-xyanoxyclopropyl.

4. Hop chit c6 cong thic chung (I) theo diém bit ky trong sé cac diém tir 1 dén 3,

trong do:

Z' 1a triflometyl, 1-cloxyclopropyl, 1-floxyclopropyl hodc pentaflo-
etyl,

Z? latriflometyl, clo hodc

Z® 1ametyl,

R! 14 hydro, metyl, etyl,
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Al, A2va A*la CH,

A3
R4
R6
W
Q

5. Duoc phim chira it nhit mot hop chét theo diém bét ky trong s§ céc diém tir 1 dén

4,

6. Quy trinh didu ché ché phdm bao vé mia mang chira hop chit ¢6 cong thirc chung

(I) theo diém bét ky trong s cac diém tir 1 dén 4 va chit don va/hodic chit hoat dong

la CR* va

la clo,

1a hydro, metyl, etyl,
la nguyén ttr oxy va

1a 1-xyanoxyclopropyl.

bé mit thong thudng.

7. Phuong phép phong trir cac loai giy hai trén cdy trong hoic hat, khac biét & chd,
hop chét ¢6 cong thire chung (I) theo diém bét ky trong s6 cac diém tir 1 dén 4 duogc

cho tac ddng deén céc loai gdy hai va/hodc moi truong song cia ching.

8. Hop chit c6 cong thirc chung (IVa):

trong do:

R?, R3, R* va R3 doc 14p v6i nhau 1a hydro, halogen, xyano, nitro, tiy y
dugc thé Ci-Ce-alkyl, Ci-Cs-haloalkyl, Cs-Ce-xycloalkyl, C3-Cg-haloxyclo-
alkyl, C1-Ce-alkoxy, C1-Ce-haloalkoxy, C1-Ce-alkylthio, C1-Cs-haloalkyl-
thio, C1-Cs-alkylsulphinyl, C;-Cg-haloalkylsulphinyl, C1-Cs-alkylsulphonyl,
C1-Ce-haloalkylsulphonyl, Ci-Cs-alkylamino, N, N-di-C1-Ces-alkylamino, N-
C1-Cs-alkylaminocarbonyl, N-C3-Cg-xycloalkylaminocarbonyl hodc (C1-Cs-

alkoxy)carbony]l.

9. Hop chét c6 cong thirc chung (IVb):
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(IVb)

trong do:

R?, R?, R* va R% doc 14p v6i nhau 12 hydro, halogen, xyano, nitro, tity ¥
duoc thé C1-Ce-alkyl, Ci1-Ce-haloalkyl, C3-Cs-xycloalkyl, C3-Cshaloxyclo-
alkyl, Ci-Ce-alkoxy, C1-Cs-haloalkoxy, C1-Cs-alkylthio, Ci-Cs-haloalkyl-
thio, Ci-Ce-alkylsulphinyl, C1-Cs-haloalkylsulphinyl, Ci-Cs-alkylsulphonyl,
C1-Ce-haloalkylsulphonyl, C1-Cs-alkylamino, N, N-di-Ci-Cs-alkylamino, N-
C1-Ce-alkylaminocarbonyl, N-C3-Cs-xycloalkylaminocarbonyl hoic (Ci-Cs-

alkoxy)carbonyl.
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