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(57) Séang ché d& cip dén hop chit pyrazolamit c6 cong thirc tong quét | ¢6 hoat tinh diét con
tring va chét trung gian ¢ cbéng thire téng quét IT duoc sir dung dé diéu ché hop chit 6

Cong thirc téng quét I, trong d6 R, duge chon tir clo hodc CN, R, duge chon tir H, C-C5
alkyl, C,-C; haloalkyl hodc C;-Cs alkoxyalkyl, Ry dugc chon tir halo hodc C;-C5 haloalkyl,
R4 dugc chon tir halo, va Rs dugc chon tir H hodc halo. So véi cac hgp chét da biét trong
linh vire k¥ thuét nay, hop chét c6 Cong thirc t("")ng quat I theo sang ché ¢6 hoat tinh cao hon
& ndng do6 thip. Piéu nay gitp giam luong hop chit da sir dung va can du cia hop chét

trong nong trai, va do d6 than thién véi mai truong.

R3 CH3
N NH;
o, M N
M N ':‘R4 R OO
NH (7 X _N.__CNH,
O \ RZ, X
R1 ) ) 9 Rg HgC CH3
Ry N N ’
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Linh vue ki thuét dwoe dé cap

Sang ché d& cap dén linh vurc thudc diét con tring, va cu thé 1 hop chét pyrazolamit c6

hoat tinh diét con trung va viéc st dung no.
Tinh trang k§y thuit cia sang ché

Su tang tinh khang thudc ctia con tring ludn 1a mot vén dé gy ric rbi. Pay cling 1a mot
trong nhitng Iy do quan trong nhét khién céc nha nghién ciru vin dang phat trién thube diét
con tring co céc co ché hoat dong dic biét. Trong cic ndm qua, cdc nha nghién ctru vé
thudc diét con trung da 1am viéc rAt tich cuc dé tim ra cac thubc diét con tring c¢6 co ché
hoat dong dac biét. Céac hop chét o-formamido-benzamit d3 dugc DuPont phét trién 12 nhém
hop chét méi c6 thu thé dich ryanodin. Hop chét dai dién chlorantraniliprol (RynaxypyrTM)
thé hién hoat tinh diét c6n tring hoan thién tuyét voi va hiéu qua, do doc thép d6i véi dong
vét ¢6 vii va tuong thich tdt voi méi truong.

Sang ché Trung Quéc sé CN 104447688 d& cip dén cic hop chét
2-benzamidopropionamit, trong d6 cac hop chit KC1 va KC2 ¢6 cong thic chu tric dudi

day c6 tac dung t6t ddi v6i Plutella xylostella, Mythimna separata va rép.

Cl Br
L L
Clo N/ Cl |O N' Cl
NH 7N NH 7N
Cl OO Cl o
HN
KC1 KC2

Trong tai liéu k¥ thuét da biét, hop chit benzamit va hoat tinh diét con tring cta né theo
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sang ché chua ting duogc boc 19.
Bén chat ky thuit ciia sing ché

Muc dich cta sang ché la dé xuat hgp chat benzamit ¢6 cau triic moi ¢6 hidu qua diét
con tring cao, hitu ich dé kiém soat con trung.

Céc giai phap k¥ thuét dudi day duge thuc hién theo séng ché. Hop chét benzamit ¢

cong thire tong quat I dugce 8 xuét:

Trong Cong thirc tbng quat I:

R, dugc chon tlr clo hodc CN; R, dugc chon tir H, C;-C; alkyl, C;-C; haloalkyl hodc
C;-Cs alkoxyalkyl; R; dugc chon tir halo hodc C,-C; haloalkyl; R4 dugc chon tir halo; va Rs
duoc chon tir H hoic halo. Céc dic tinh vat Iy cia mot s6 hop chét c6 Cong thirc tong quat I
duoc néu trong Fig. 1. Mot s6 hop chit c6 Cong thirc tbng quét I dugc thir nghiém bang
khéi phd "HNMR. Céc két qué cita khdi phé 'HNMR (DMSO-ds, 300 MHz) duge néu trong
Fig. 3.

Céc hop chit duge uu tién theo sang ché 1a cac hop chét c6 Cong thic tbng quét I trong

do

R, dugc chon tir clo hogc CN; R, dugc chon tu H, C,;-C; alkyl, CH,OCHs,
CH,0CH,CHj;, CH,CH,0CH3;, CF;, CH,CH,F, CH,CHF, CH,CF;, CF,CF3 hodc CF(CF3)s;
R; dugc chon tir clo, brom hodc triflometyl; Ry duogc chon tir clo; va Rs duoc chon tir H

hodc clo.
Céc hop chét dugc uu tién hon 1a cic hop chét c6 Cong thirc tong quéat I trong d6 R,

2
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dugc chon tir clo; Rg 12 H hodic metyl; R; dugc chon tir clo ho#ic brom; Ry dugc chon tir clo;
va Rs duogc chon tu H.

Sang ché ciing dé cap dén chét trung gian hitu dung dé didu ché hop chit c6 Cong thirc
tbng quat 1. Chét trung gian ndy chua timg dugc dé cap trudc day. Chét trung gian nay c6

chu triic c6 Cong thire tng quat I1:

CHs
NH,

0]

' Il
Rz,N CNH,

HsC CHs
1

Trong Cong thurc tbng quat II:

R; dugc chon tir halo hodc CN; R, duoc chon tir H, C;-C5 alkyl, C,-C; haloalkyl hodc
C;-Cs alkoxyalkyl. Céc dic tinh vat ly ciia mot s& hop chét c6 Cong thirc tdng quét II duoc
néu trong Fig. 2.

Duéi ddy, phuong phap bao ché dién hinh theo sang ché dwoc thé hién, nhung khong
1am han ché pham vi sang ché theo cach bat ky.

Hop chét c6 Cong thire tbng quat I co thé dugc didu ché theo So dd phan tng 1, trong

6 cac nhém thé duoc xéc dinh nhu néu trén trir khi c6 quy dinh cu thé khac.

So d6 phan tng 1:

R3
\
cl / N,N Rs
o) R o) | N
-~z 4
CH; N | CHj Ry
NH, N NH 7\
0] Rs o _
Ri ! %NH m Rq O Rs
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Trong dung méi thich hop, hop chét c6 Cong thirc tbng quat I phan Gmg v6i hop chét
c6 Cong thuc tdng quat III khi c6 hodc khong c6 mot bazo d8 thu duge hop chit c6 Cong

thirc tong quat I.

Viéc bd sung mét lwgng thich hgp mot bazo 1a c6 loi cho phan tmg. Cac bazo hitu co
hitu dyng bao gém, vi dy, pyridin, trietylamin, kali tert-butoxit, 4-dimetylaminopyridin hodc
N-metylmorpholin. Céc bazo vo co hitu dung bao gbm, vi dy, natri hydrua, natri bicacbonat,
natri cacbonat, kali cacbonat, va natri hydroxit. Phan tng duoc thuc hién trong mot dung

mdi tro thich hop nhur tetrahydrofuran, axetonitril, toluen, diclometan, va c4c chét tuong tu.

Sau khi phan tng hoan thanh, hdn hgp phan g chtra sin phim mong mudn dugc tach
theo phuong phap thong thuong, va néu cin, duge tinh ché bing cach lam két tinh hodc sic
ky cot, nhor d6 thu dugce san phim mong mudn. Cac phurong phéap nay da duge néu trong cac

tai liéu k¥ thuat da biét, vi dy, J. Org. Chem. 32, 3069 (1967).

Hop chét c6 Cong thirc tbng quat II c6 thé dugc didu ché theo So dd phan tng 2, trong
d6 cac nhém thé duge xé4c dinh nhu néu trén trir khi ¢6 quy dinh cu thé khac.

So d6 phan tmg 2:
CH3 CH3
NH, : NH,
O 0]
R1 R1 Il
R2/N><CN RZ/N CNH,
v Il

Hop chét c6 Cong thirc tbng quat IV phan tng v6i dung dich hydro peroxit khi c6 mat
mdt bazo, dé thu dugc hop chét c¢6 Cong thie téng quét I1I. Bazo nay dugc chon tur natri
hydroxit, hogc kali hydroxit, v.v,... Phan tng dugc thyc hién trong mot dung moi tro thich
hop nhu tetrahydrofuran, axetonitril, toluen, diclometan, va cac chét tuong tu. Sau khi phan
ting hoan thanh, hdn hop phéan Gng chira sin pham mong mubn dugc tach theo phuong phap
théng thuong, va néu cin, duge tinh ché bang cach 1am két tinh hodc séc ky cot, nh d6 thu

dugc san pham mong mudn.
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Hop chét c6 Cong thirc tbng quat IV cling cb thé dugc diéu ché theo So d6 phan tng 3,

trong d6 cac nhom thé dugc x4c dinh nhu néu trén trir khi c6 quy dinh cu thé khéc.

So do0 phan ung 3:
H30>40H3R H3C><CH3 CH, CH,
CH, NCT N 2 0r ¢ ﬁ’Rz -HClI NO, NH;
NO: Vil '
Vil R; o] - R o)
o)
N__C
R; ! R CN reNSC N
HsC CHj HsC CHs
\% Vi v

Hop chit c6 cong thirc tbng quat V ¢6 thé dugc didu ché theo phuong phép chung da
biét (vi du, Organic Syntheses, 9, 32 (1929)). Hop chét c¢6 cong thic téng quét Vis duge dé
dang didu ché bang chit phan tmg cloformyl hoa c6 bén trén thi truong nhu closulfoxit, va

oxalyl clorua.

Mbt s6 hop chét c6 cong thire tbng quat VII hogc VII’ c6 ban trén thi truong, va mot s6
chét dugc diéu ché theo phuong phap chung da biét, vi du, nhu duge mo ta trong tai ligu J.
Am. Chem. Soc., 75, 4841-4842(1953), va Chemical Communications, 48(50),
6253-6255(2012).

(1) Cong thirc tbng quat V—Cong thirc tdng quat VI

Hop chét c6 cong thuc tbng quat V phan tmg vdi hop chit c6 Cong thuc tong quat IV
@8 thu dugc hop chéit c¢6 cong thuc tbng quat VI. Phuong phap da biét, vi dy, nhu dugc md
ta trong tai liéu J. Am. Chem. Soc., 135(12), 4628-463 1(2013), co thé dugc st dung.

(2) Céong thtre tdng quat VI—Cong thirc tong quat IT

Phuong phap dién hinh bao gdm viéc khr hydro hoa trong dung moi hydroxylic nhu
etanol, metanol, va isopropanol khi ¢6 mat chét xuc tac kim loai nhu Pd/C, platin oxit hodc
Ni (vi dy, trong tai liéu “Chinese Journal of Chemical Engineering”, 24(9), 1195-1200
(2016)). N6 ciing c6 thé dugc diéu ché bang cach khir bang cac kim loai nhu bot kém va bt
sit khi c6 mit chét xuc tac axit. Cac phwong phép nay noi chung dé duoc mo ta trong céc tai

liéu k¥ thuat, nhu WO 2010042699; va Dye Industry, 37(4): 16-18(2000).

Trong phén tr hitu co, viéc thé (cac) nguyén tir hydro hodc halogen bing nhém metyl

5
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cho electron hodc cac nhém alkyl khac c6 thé thay ddi d6 tan trong m& ciia phan ti. Tir cac
phan tich vé s liéu tir hat nhan c6 thé thiy ring viéc dwa metyl vio theo sang ché da gay ra
céc thay ddi vé su sip xép khong gian ctia phan tir. PO tan trong md& cua phan tir lién quan
chit ché dén d6 dan cua phéan tr & thuc vat, con trung, va cac sinh vat khac. Sy thay d6i cAu
trac khong gian ciia phan tir ciing tic dong dén phan tir dé lién két voi dich. Hai yéu t6 nay
dong mdt vai trd quan trong trong tac dung hi¢u luc cia chét. Tac dyng ctia d0 tan trong m&
va sy thay dbi cAu tric khong gian ctia phén tir ddi v&i tinh din va kha ning ctia phan ti ¢6
hoat tinh sinh hoc dé lién két véi dich 1a khong doan trude duge va chi cé thé xac dinh dugce

sau nhiéu nd luc sang tao.

D3 thiy ring so sanh véi cac hop chit benzamit da biét, hop chit c6 Cong thic tong
quét I theo sang ché c6 hoat tinh diét con tring manh bat ngd. Do d6, séng ché ciing d& cap

dén viéc sir dung hop chét c6 Cong thire tong quat I dé kiém soét sinh vat gay hai.

Sang ché ciing dé cap dén ché phdm diét con tring c6 hop chét c6 Céng thirc tng quét
I 1am hoat chit. Ham lugng tinh theo ty 1€ ph?ln trdm trong lugng clia hoat chét trong ché
phdm diét con tring 14 ndm trong khoang tir 1-99%. Ché phdm diét con tring ciing c6 thé

chira thém chit mang thich hop sir dung cho nganh néng nghiép, 14m nghiép va vé sinh.

Ché phidm theo sang ché c6 thé dugc sir dung & mot dang cong thirc didu ché. Hop chit
c¢6 Cong thire tdng quat I 1am hoat chit, c6 thé dwoc hoa tan hodc dugc phan tin trong chat
mang hoic dugc diéu ché thinh mot dang cong thire dé khuéch tan d& hon khi st dung lam
chét diét con tring. Vi du, céc chat héa hoc nay c6 thé duoc diéu ché thanh dang bot w6t
hodc nhil tuong c¢6 dic. Trong céc ché phém nay, it nhit mot chét mang 1éng hodc rin duge

cho vao, va chat hoat dong bé mit thich hop c6 thé dugc cho vao khi can.

Céc giai phap k§ thuat theo sang ché con bao gdm phwong phap kiém soat sinh vét gy
hai bang cach sir dung ché phadm diét con tring theo séng ché cho sinh vat gy hai hodc hoic
mdi trudng sinh truéng cla ching. N6i chung, luong ¢6 hiéu qua thich hop hon 1a tir10 dén
1000g cho mdi hecta.

Pbi véi mot sb ung dung, vi dy, trong nong nghi€p, mot hodc nhiéu chét diét nAm, chét
di€t con trung, chét diét co, chit diéu hoa ting trudng thuc vat hodc cic loai phén bon cé thé

6
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duge cho vao ché pham diét con trung theo sang che, nho d6 mang dén céc loi ich va hi€u

qué bo sung.

Sang ché c6 cac lgi ich sau ddy. Sang ché mé ta hai dang hop chit. So véi cac hop chét
d3 biét trong linh vuc k§ thuat nay, hop chét c6 Cong thirc tong quét I c6 hoat tinh khang lai
sinh vat gy hai nhu Spodoptera litura, Jacobiasca formosana, Frankliniella intonsa,
Nilaparvata lugens, va Helicoverpa armigera, va co hoat tinh diét con tring manh tham chi
& ndng do thap hon 40 phén triéu. So véi cac hop chét twong tu da biét trong linh vuc k§
thut nay, luong hop chit duoc str dung va cin thira cia hop chét trong ndng trai giam di, va

do d6 hop chit theo sang ché than thién v6i moi trudng.

Hop chét c6 Cong thirc tbng Quét II 1a chét trung gian dé tdng hop hop chét c6 Cong
thirc tdng quét I. Phuong phap theo sing ché dé téng hop cac hop chét c6 Cong thirc tong
quat I va Cong thirc tbng quat II giai quyét cac vAn dé bét tién khi téng hop cac hop chit
tuong tu da biét trong linh vuc k§ thuét ndy, thich hop dé ap dung cong nghiép, va giam gia

thanh san phdm cho ngudi san Xuét.
MO ta viin tit cac hinh vé

Fig. 1 thé hién cac dic tinh vat 1y cia mot s6 hop chét c6 Cong thitc tdng quat I theo
séng ché.

Fig. 2 thé hién cdc dic tinh vét Iy cia mot s& hop chat c6 Cong thirc tong qut II theo
sang ché.

Fig. 3 thé hién cac két qua thir nghiém ctia mot s hop chét c6 Cong thirc tong quét I
bang khéi phd 'HNMR.
MG t4 chi tiét sang ché

Sang ché duoc md ta chi tiét hon dudi ddy bing cach tham khao céc phuong én cu thé,
nhung c4c phuong an nay khong lam gi6i han sang ché.

Trr khi ¢6 quy dinh khéc, c4c thut ngit dudi ddy duoc st dung trong ban mo ta va yéu
cAu bao hd c¢6 nghia nhu duge xac dinh dudi day. "Alkyl" dung dé chi nhém hydrocarbon
béo bdo hoa, bao gdm dang mach thing va mach nhénh, nhu metyl, etyl, propyl, isopropyl,

7
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va céac chét twong ty. "Haloalkyl" dung dé chi nhém trong d6 nhom alkyl duoc thé bang mot
hodc nhiéu nguyén t hydro, nhu cloetyl, triflometyl, va cac chét tuong tu. "Alkoxyalkyl"
ding d& chi nhém c6 nguyén tir oxy gin vao du cudi cta nhom alkyl, nhu metoxymetyl,

metoxyetyl, etoxymetyl va cac chét tuong tu.
Vidul

Téng hop hop chéit 1.1:
N-(2-N-((1-amino-2-metyl-1-axylpropan-2-yl)-formyl)-4-clo-6-metylphenyl)-1 -(3-clopyridi
n-2-yl)-3-brom -1H-pyrazol-5-cacboxamit

(1) Téng hgp 2-nitro-3-metylbenzoyl clorua

[{:I:NOZ SOCl, NO
COOH cl
0

axit 2-nitro-3-metylbenzoic (10,0g, 0,055mol), dicloetan (200ml), closulfoxit (23,8g,
0,2mol), vA DMF (1 giot) dugc 1an lugt cho vao binh nén mét cd dung tich 250ml, gia nhiét
dén hdi luu va phan tGng trong thoi gian 3 gio. Sau d6, dung moi dugce loai bo trong ap suit
tdng dé thu duoc chét 16ng mau nau (11,0 g, hiéu suét 100%). San phém duoc st dung truc

tiép trong budc tiép theo khong can tiép tuc xir 1y thém.

(2) Téng hop N-(1-xyanoisopropyl) -3-metyl-2-nitrobenzamit

NOZ N02
+ >< - H
Cl NC NH, - HCI N CN

I K

2-metyl-2-(metylamino)propionitril hydroclorua (6,0g, 0,05mol), tetrahydrofuran
(20ml), nuée (20ml), va NaHCO; (8,4g, 0,1mol) dugc 1dn Iugt cho vao binh nén bon cb
dung tich 250ml. 2-nitro-3-metylbenzoyl clorua (10g, 0,05mol) trong tetrahydrofuran (20
ml) duge cho vao timg giot & -10°C, va sau d6 tiép tuc phan tng trong thoi gian 2 gio dong
thoi khudy & -10°C. Dung dich phan tmg duoc bd sung nudce (50ml), va duge chiét bang etyl

axetat (20ml x 3). Cac pha hitu co dugc két hop, rira bang dung dich natri clorua trong nuéc
8
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bdo hoa, va dugce 1am kho trén natri sulfat khan. Dung moéi dugc loai bo trong ap sult giam

8 thu duoc chét rin mau ndu (6,0g, hiéu sut 48,2%).

(3) Téng hop N-(1-xyanoisopropyl) -3-metyl-2-aminobenzamit

NO, NH,
H - H
N_ CN N. _CN

N N

Nude (20ml), bt Fe khir (2,2g, 0,04mol), va axit hydrocloric 30% (1ml) dugc 1an lugt

o)

cho vao binh nén bdn ¢d dung tich 100 ml, gia nhiét tir tir dén nhiét do 80°C va khudy trong
thoi gian 30 phut ¢ 80°C. Sau do, N-(1-xyanoisopropyl)-3-metyl-2-nitrobenzamit (2,5g,
0,01mol) duoc cho vao theo tirng mé, trong khi nhiét do van dugc duy tri khong cao hon
80°C. Sau do, phan ing dugc khuéy lién tuc & nhiét do 80°C, dén khi phan tng hoan thanh
dugc x4c dinh biang HPLC. Dung dich phén tng dugc dé ngudi dén nhiét d6 phong, dugc bd
sung natri hydroxit (1,6g), va dugc loc két hgp hut. Banh loc dugc rira béng nudc néng, va
chét loc gom duge dugce chiét bang etyl axetat (2 x 100 ml). Pha hitu co duge rira bang
nudc, dung dich natri cacbonat bdo hoa va nudc mudi bdo hoa, va dugc 1am kho trén natri
sulfat khan. Dung moi dugc loai bd trong ap sut giam dé thu duge chét rin mau nau (1,4g,

hiéu suét 63,1%).

4) Téng hop N-(1-xyanoisopropyl)-2-amino-3-metyl-5-clobenzamit
NH, NH,
/Y ° A
0] O

N-(1-xyanoisopropyl)-3-metyl-2-aminobenzamit (1,5g, 6,9mmol), N-closucxinimit
(1,4g, 10,3 mmol) va DMF (20 ml) dugc 14n lugt cho vao binh nén bdn ¢b dung tich 100ml,
va cho phan tmg dong thoi khudy & & nhiét &6 phong dén khi phan ng hoan thanh dugc xac
dinh bang HPLC. Dung dich phénﬁng duoc rot vao nude (100ml), va duge chiét bing etyl
axetat (20ml x 3). Cac pha hitu co dugc két hop, dugc rira 1an lugt bing dung dich natri

clorua trong nudc bdo hoa va nudc, va duge lam kho trén natri sulfat khan. Dung mdi dugc

9
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loai bd trong &p suét giam. San phim thd thu dugc dugc tinh ché bang sic ky cot (ete dau

mo: etyl axetat = 5:1) dé thu dugc chit rin mau tréng (1,4 g, hiéu suét 80,1%).

(5) Téng hop N-(1-amino-2-metyl- 1-axylpropan-2-yl)-2-amino-3-metyl-5-clobenzamit

NH, NH,

N on N CNH
Cl Cl 2

IV QAN

Trong bé nuéc da, N-(1-xyanoisopropyl)-2-amino-3-metyl-5-clobenzamit  (lg,
4,0mmol), tetrahydrofuran (10ml), natri hydroxit (0,24g, 6,0mmol) trong nudc (Sml), va
dung dich hydro peroxit 30% (2g, 18mmol) dugc 14n luot cho vao binh nén mdt c¢d dung
tich 100ml, dé 4m 1én tu nhién dén nhiét 4o phong, va cho phan Gng déng thoi khuéy, dén
khi phan ng hoan thanh duogc x4c dinh bang HPLC. Dung moéi dugc loai bé khoi dung dich
phan tng trong ap sudt giam dé thu dugc chét rin mau vang hoi nau. Chét rén dugc ria
b%mg tetrahydrofuran (10ml x 2), va duoc loc. Chét loc dugc gom lai, va loai bé dung mdi
trong ap sudt giam. San phim thd dugc tinh ché bing sic ky cot (ete diu mo: etyl axetat =
1:1) d& thu duge chit rin mau tring (0,39g, hiéu suat 40,1%).

(6) Téng hop hop chét 1.1:

N-(2-N-((1-amino-2-metyl-1 -axylpropan-2-yl)-forrnyl)-4-c10-6-metylphény1)- 1-(3-clopyridi
n-2-yl)-3-brom-1H-pyrazol-5-cacboxamit

Br Br
A\
o. ML N | N
N Cl (@) N cl
Cl 7
H i — 0 —
HN CNH,

N-(1-amino-2-metyl-1-axylpropan-2-yl)-N-metyl-2-amino-3-metyl-5 -clobenzamit
(0,27g, 1mmol), axetonitril (10ml), pyridin (0,1g, lmmol), va 2-(3-clo-pyridin-2-yl)-5-brom
-2H-pyrazol-3-carbonyl clorua (0,32g, 1mmol) (dugc diéu ché theo phuong phép nhu dugc
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md ta trong tai liéu WO 02/070483) dugc 14n lugt cho vao binh nén mot cb dung tich 50ml,
va duoc khudy & nhiét do phong, dén khi phan tmg hoan thanh dugc x4c dinh bing HPLC.
Dung dich phan tng dugc rét vao nuéc (50ml), va duge chiét bang diclometan (3 x 20 ml).
Pha hitu co duoc rira 1an lugt béng dung dich natri cacbonat bdo hoa, dung dich natri clorua
trong nudc bdo hoa va nudce, va duge 1am khod trén natri sulfat khan. Dung moi dugc loai bod
trong 4p sudt giam, va san phim tho thu duoc duge tinh ché bang séc ky cot (chét giai hép:

etyl axetat: ete diu mé = 3:1), dé thu duge chét rén mau tring (0,23g, hiéu sudt 41,2%).
Vidu?2

Téng hop hop chét 1.3
N-metyl-N-(2-N-((1-amino-2-metyl-1 -axylpropan-2-yl)-formyl)-4-clo-6-metylphenyl)-1-(3-
clopyridin-2-yl)-3-brom-1H-pyrazol-5-cacboxamit

(1) Téng hop 2-metyl-2-(metylamino)propionitril
CHaNH; + HO><CN___* \H><CN

Axeton xyanohydrin (8,5g, 0,1mol) dugc cho vao binh non bdn ¢b dung tich 50ml, va
sau d6 khi metylamin (3,1g, 0,1mol) dugc dwa tir tir vao & nhiét do phong. Sau do, phén ng
tiép tuc duoc khudy & nhiét do phong trong 5 gid, va duoc chiét bang diclometan (10ml x
3). Pha hitu co dugc két hop lai va dugc 1am kho trén natri sulfat khan. Sau do, dung moi
duoc loai bo trong ap suit giam dé thu duoc chét 1ong trong subt khong mau (6,18g, hiéu

suét 63,0%).

(2) Téng hop 2-nitro-3-metylbenzoyl clorua

Sul Nou
COOH cl
(0]

axit 2-nitro-3-metylbenzoic (5,4g, 0,03mol), dicloetan (100 ml), closulfoxit (23,8g,
0,2mol), vi DMF (1 giot) duoc 1an lugt cho vao binh nén mot ¢6 dung tich 250ml, gia nhiét
dén hdi luu ungva phan tng trong thoi gian 3 gio. Sau d6, dung méi dugc loai bo trong ap

11
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suét ting dé thu dugc chét 1éng mau nau (5,7 g, hidu sut 95,2%). San phim dugc st dung

truc tiép trong budc tiép theo khong can tiép tuc xtt 1y thém.

(3) Téng hop N-(1 -xyanoisopropyl)-N-metyl-3-metyl-2-nitrobenzamit

NO, " NO,
-+ —_—
cl NCXu/ “HCl N

! X

2-metyl-2-(metylamino)propionitril hydroclorua (4,0g, 0,03mol), tetrahydrofuran
(10ml), nuéc (10ml), va NaHCO; (5,1g, 0,06mol) duge 1an lugt cho vao binh nén bdn cb

CN

dung tich 250ml. 2-nitro-3-metylbenzoyl clorua (5,7g) trong tetrahydrofuran (20ml) dugc
cho vdo timg giot & -10°C, va sau do tiép tuc phan ung trong thoi gian 2 gi¢ dong thoi
khudy & -10°C. Dung dich phan tng dugc bd sung nudc (50ml), va duge chiét bang etyl
axetat (20ml x 3). Cac pha hitu co duogc két hop, rira bang dung dich natri clorua trong nu6e
bdo hoa, va duge 1am khd trén natri sulfat khan. Dung mdi dugc loai bo trong ap sudt giam

dé thu dugc chét rin mau niu (4,4 g, hidu suét 56,5%).

(4) Téng hop N-(1-xyanoisopropyl)-N-metyl-3-metyl-2-aminobenzamit

NO, NH,
/ — /
N CN N CN

A

Nuéce (20 ml), bot Fe khir (2,2 g, 0,04mol), va  axit hydrocloric 30% (1ml) dugc lan
luot cho vao binh nén bén ¢b dung tich 100ml, gia nhiét tir tir dén nhiét do 80°C va khudy

0

trong  thoi gian 30 - phut &  nhiét do 80°C. Sau do,
N-(1-xyanoisopropyl)-N-metyl-3-metyl-2-nitrobenzamit (2,6g, 0,01mol) dugc cho vao theo
timg mé, trong khi nhiét do van duoc duy tri khong cao hon 80°C. Sau d6, phan Gmg dugc
khuAy lién tuc & nhiét d 80°C, dén khi phan tng hoan thanh duoc x4c dinh bang HPLC.
Dung dich phan tng duoc d& ngudi dén nhiét do phong, dugc bd sung natri hydroxit (1,6g),
va duoc loc két hop hat. Banh IQC duge rira biang nudc néng, va chéit loc gom dugc duge
chiét bang etyl axetat (2 x 100ml). Pha hitu co dugc rira bang nudc, dung dich natri
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cachonat bio hoa va nuéc mudi bdo hoa, va dugc lam kho trén natri sulfat khan. Dung mdi

duoc loai bo trong ap suét gidm dé thu duoc chit rin mau nau (1,68 g, hiéu suit 71,3%).

(5) Téng hop N-(1-xyanoisopropyl)- N-metyl-2-amino-3-metyl-5-clobenzamit

NH2/ NCS NH2/
N7<CN o N7<CN
o) o)

N-(1-xyanoisopropyl)-N-metyl-3-metyl-2-aminobenzamit (1,6g, 6,9mmol),
N-closucxinimit (1,4g, 10,3mmol) va DMF (20 ml) dugc 14an luogt cho vao binh nén bén cb
dung tich 100ml, va cho phan tmg ddng thoi khudy & nhiét do phong dén khi phan tmg hoan
thanh duge xac dinh bang HPLC. Dung dich phan Gng dugc rét vao nudce (100ml), va dugc
chiét biang etyl axetat (20ml x 3). Céc pha hitu co dugc két hop, dugc rira lan luot bing
dung dich natri clorua trong nudc bdo hoa va nudc, va duge lam kho trén natri sulfat khan.
Dung mdi dugc loai bo trong ap suét giam dé thu duge chét rin mau vang nhat (1,52 g, hiéu

suét 83,1%).

(6) Tong hop

N-(1-amino-2-metyl-1-axylpropan-2-yl)-N-metyl-2-amino-3-metyl-5 -clobenzamit
NH, NH;

;) /9

N__CN N.__CNH,

Cl 7< Cl 7<

o)

Trong bé nudc da, N-(1-xyanoisopropyl)-N-metyl-2-amino-3-metyl -5-clobenzamit
(0,80g, 3,0mmol), tetrahydrofuran (10ml), kali hydroxit (0,35g, 6,0mmol) trong nudc (Sml),
va dung dich hydro peroxit 30% (2g, 18mmol) dugc 14n lugt cho vao binh nén mot cb dung
tich 100ml, dé Am 1én tu nhién dén nhiét 46 phong, va cho phan tmng ddng thoi khudy, dén
khi phan (mg hoan thanh dugc xac dinh bang HPLC. Dung méi dugc loai bo khéi dung dich
phan tng trong ap sudt giam dé thu dugc chét rin mau vang hoi nau. Chét rén dugc rira
bing tetrahydrofuran (10ml x 2), va dugc loc. Chét loc duge gom lai, va loai bé dung mdi
trong 4p suit giam. San pham tho duoc tinh ché sic ky cot (ete dau mo: etyl axetat = 1:1) dé

13



51084 14/24

thu dugc chit rén mau tring (0,31 g, hiéu suét 36,7%).
(7) Téng hop N-metyl-N-(2-N-((1-amino-2-metyl-1-axylpropan-

2-yl)-formyl)-4-clo-6-metylphenyl)-1-(3-clopyridin-2-yl)-3 -brom

-1H-pyrazol-5-cacboxamit

Br

\/N Br
O N cCl {
N
/ /

NH, N 0O N

N, (lc?:NH NH - N

¢ Ko 0 =
o) cl o

N-(1-amino-2-metyl-1-axylpropan-2-yl)-N-metyl-2-amino-3 -metyl-5-clobenzamit
(0,30g, Immol), axetonitril (10ml), pyridin (0,079¢, lrhmol), va
2-(3-clo-pyridin-2-yl)-5-brom-2H-pyrazol-3-carbonyl clorua (0,32g, 1mmol) (dugc diéu ché
theo phuong phap nhu duge mo ta trong tai lisu WO 02/070483) duogc 14n luot cho vao binh
nén mét cd dung tich 50ml, va duge khudy & nhiét do phong dén khi phan ng hoan thanh
duoc xac dinh bang HPLC. Dung dich phan tmg dugc rét vao nude (50ml), va duoc chiét
bang diclometan (3 x 20ml). Pha hitu co dugc rira 14n luot bing dung dich natri cacbonat
bdo hoa, dung dich natri clorua trong nudc bdo hoa va nude, va duge lam kho trén natri
sulfat khan. Dung mdi dugc loai bo trong ap sudt giam, va san pham thd thu dugc duge tinh
ché bang sic ky cot (chét giai hip: etyl axetat: ete diu mé = 3:1), dé thu duge chét rin mau
tring (0,24 g, hiéu suit 42,8%).

Céc hop chat khéc c6 thé duoc tdng hop theo phuong phéap néu trén.

Thir nghiém hoat tinh sinh hoc

Céc chét phan ung thir nghiém dugc hoa tan riéng ting chét trong dung mdi hén hop
chtra Axeton:N"N'-dimetylcacboxamit (1:1) dé thu duoc dung dich c6 ndéng d 1000mg/L.

Tween-80 1% dugc cho vao lam chit nhii héa cho mdi dung dich. Sau d6 cac dung dich nay

duoc hoa tan bang dung dich Tween-20 1% trong nuée dé thu dugc dung dich thir nghiém
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c¢6 ndng d6 mong mudn. Dung dich trong nude chira Tween-20 1% dugc sir dung lam dbi

ching.
Vi du 3: T4c dung diét con trung dbi v6i Spodoptera litura

Céc 4u trung Spodoptera litura tudi 3 duoc st dung, va thir nghiém vé hiéu qua diét con
tring dugc thuc hién bang cach nhung céc 14 vao cac hop chét khac nhau. Céc 14 bép cai
chua dugc tiép xtic v6i thude diét con tring duge cit thanh cac dia 14 c6 kich thudc 40 mm?
bang kéo. Céc dia 14 dugce nhing trong mdi dung dich chira hop chét trong thoi gian 30 gidy.
Sau do6 cac dia 14 dugc dat 1én gidy thdm hat va duoc dé kho trong khong khi dén khi khong
con vét nude 16 rét trén cac dia 14. Cac dia la thAm d3m cac chét phan tmg duoc ddt vao dia
petri (7 cm), mdi dia petri c6 3 dia l4. Au trung Spodoptera litura tudi 3 16n 1én & cac ciy
bép cai trong phong dugc 14y nhe nhang bang but 16ng va dugc dit vao cic dia la trong dia
petri, mdi dia petri c6 10-15 con con tring. Sau khi con trung dugc cdy, dia petri dugc day
lai, va dugc ddt vao budng ciy con trung & nhiét do 25°C theo chu ky sang 1a 16 gid sang/8
gidy tHi. S6 luong con trung chét trong thoi gian 5 ngay dugc kidm tra, va ti 1& chét dugc

tinh.

Khi ndng d6 cia dung dich chét phan tng 1a 40 phan tridu, mot sd hop chit nhu 1.1 ¢6

hidu qua diét tét hon déi véi Spodoptera litura, 1én dén hon 80%.
Vi du 4: Téac dung di¢t con trung dbi v6i Jacobiasca formosana

Céc 14 cy (c6 cudng 18) trén cdy dao dugc cit, va c6 trén 10 con nhdng & tudi 2-4 (cac
con nhdng gia duoc loai bo béng kim nhon) Jacobiasca formosana ¢6 mét trén cac 1a cay.
Céc 14 cdy c6 nhong dugc nhing trong dung dich thir nghiém ctia mdi chit phan Gng trong
thoi gian 20 gidy, va sau do 1y ra. Cubng 14 duge cubn bing vai bong thdm hat. Céc 14 cay
nam theo huéng ngang dugc dit vao dia petri co gidy loc, va nudc trén bé mit cia cic 14
cdy duoc hip thu bang gidy loc. Sau d6 dia petri dugc day lai. MBbi thir nghiém dugc 1dp lai
3 14n. Sau mdi thir nghiém, dia petri dugc dit vao budng nudi cAy con tring & 25°C theo chu
ky sang 1a 16 gid sang/8 gio tdi. 72 gi sau khi con trung duoc cdy, cac con tring
Jacobiasca formosana chét duge kidm tra dé tinh toén ti 16 chét.

Khi ndng d6 cia dung dich chét phan tg 1a 40 phén triéu, mot s& hop chit nhu 1.1 va
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1.3 ¢6 hiéu qua diét tdt hon d6i v6i Jacobiasca formosana, 1én dén hon 80%.
Vi du 5: Tac dung diét con trung dbi véi Frankliniella intonsa

Dit mot mau gidy loc ¢6 cing dudng kinh duge dit vao day cua dia petri thuy tinh c6
duong kinh 13 6cm. ImL dung dich chit phan g dugc hat bang pipet va nhé giot déu lén
gidy loc. Sau khi axeton bay hoi, nhong Frankliniella intonsa dugc chuyén tir Bombax ceiba
bang bit 16ng sang gidy loc trong dia petri. Sau thoi gian tir 0,5 dén 1 gio khi toan b con
trung dugc phu day chat phan mg thi cac canh hoa Bombax ceiba dai 3 cm duogc dat vao va
dia petri duoc day lai. M3i thtr nghiém dugc 13p lai 3 1an. Sau khi con trung dugc ca"ly, dia
petri duogc dét vao budng cy con tring & nhiét do 25°C theo chu ky séng 1a 16 gi0 sang/8
gidr tbi. 72 gid sau khi con tring dugc cdy, cac con trung Frankliniella intonsa chét duoc

kidm tra dé tinh ton ti 1& chét.

Khi ndéng d6 cuia dung dich chét phan ting 1a 60 phan triéu, mot s& hop chéit nhu 1.1 ¢6

hidu qua diét tt hon déi v6i Frankliniella intonsa, 1én dén hon 80%.
Vi du 6: Téc dung diét con tring ddi véi Nilaparvata lugens

D4t duoc rira khéi ré clia cdy con 60 ngay tudi va céc 14 cay dugc cit bo. Sau khi lam
kho, phin con lai duge nhung trong thoi gian 30 gidy trong dung dich thir nghiém ctia mdi
chét phan tng, sau d6 14y ra, dit vao gidy thAm hut va duge dé kho trong khong khi. Chép
r& dugc cubn bang vai bong thdm hat, va ré nay dugc nhung trong nuée sach qua nép chai.
Phén & trén mat dit duge cho vao chai cdy con tring bing chét déo (c6 10 dién tich 3 x 2
cm? & cé hai phia va dugc bit bang luéi min); va dugc dat vao cbc bang chit déo. Mbi tht
nghiém dugc 1dp lai 3 1an. Céc con nhdng Nilaparvata lugens tudi 3-4 16n 1én trén cdy ma
trdng trong nha dugc 14y nhe nhang bing bt 16ng va dugc dat cac cdy ma trong cac cbe
chat déo, va mdi cdc duoc cdy 10 con con trang. Sau khi con tring dugc cy, cbc bing chét
déo duogc dit vao budng ciy con trung & nhiét do 25°C theo chu ky sang 1a 16 gio sang/8
gitr tdi. 120 gidr sau khi con tring dugc cdy, sé con con trung Nilaparvata lugens chét dugc

kidm tra dé tinh toan ti 1& chét.

Khi néng d6 cia dung dich chét phén tng 1a 40 phan triéu, mot s6 hop chit nhu 1.1 va

1.2 ¢6 hiéu qua diét tét hon dbi voi Nilaparvata lugens, 1én dén hon 80%.
16
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Vi du 7: Tac dung diét con trung d6i v6i Helicoverpa armigera

Au tring Helicoverpa armigera tudi 3 dugc st dung, va thir nghiém vé hidu qua diét
con trung dugc thuc hién bang cach nhing cac 14 vao cac hop chit khac nhau. Cac 14 bép
cai chua dugce tiép xtic véi thudc diét con trung were duge duc 15 vao dia 14 c6 dudng kinh
12 1,5mm. Céc dia 14 dugc nhung trong mdi dung dich chtra hop chét trong thoi gian 30
gidy. Sau d6 céc dia 14 dugc dat 1én gidy thdm hit va duge & kho trong khong khi dén khi
khong con vét nudc rd rét trén cac dia 14. Chudn bi céc dia 24 16 d dugc rira, va cho khoéng
1ml mbi trudng thach nude vao mdi 16. Sau khi dong ran, dia 14 da duoc xtt Iy dugc dat 1én
mdi trudong trong dia 24 15, va sau d6 4u tring  Helicoverpa armigera tudi 1 - 3 duge cy
vao trong m&i 13. Dia 24 15 dugc ddy lai sau khi cdy nhiém, duge ddt vao budng nudi ciy
con trang & nhiét dd 25°C theo chu ky sang 13 16 gio séang/8 gidr thi. S6 lwong con trung chét

trong thoi gian 3 ngay dugc kidm tra, va ti 16 chét dugc tinh.
Mot s két qua thir nghiém 13 nhu sau:

Khi ndng dd cta dung dich chét phan tmg 1a 40 phan triéu, ti 16 chét cua 4u tring
Helicoverpa armigera tudi 3 giy ra béi cac hgp chét nhu 1.1, 1.2, va 1.3 1a 80% hodc cao

hon.

Theo phuong phéap néu trén, Cac hgp chit so sanh KC1 (Hop chét 1.3 trong tai liéu CN
104447688) v KC2 (Hop chét 1.4 trong tai liéu CN 104447688) da biét trong linh vure ky
thuét nay co chu tric gidng nhat v6i hop chét theo séng ché dugc thit nghiém vé hoat tinh
diét con trung ddi véi Helicoverpa armigera. Cac két qua thir nghiém dugc néu trong bang
4 dudi day.

So sanh song song hoat tinh diét con tring cia cac Hop chit 1.1 va 1.2 theo sang ché
v6i Hop chit KC1 va KC2 da biét ddi véi Helicoverpa armigera (ti 18 chét (%))
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Nong d6 (phan triéu)
Hoat tinh diét 15 >
Hop chat \¢On trung
1.1 87,5 75,0
1.2 90,0 75,9
KC1 46,7 10,0
KC2 37,5 16,7

Tur bang néu trén co thé thiy 13 khi dugc st dung dé diét Helicoverpa armigera, so v6i
Hop chit KC1 va Hop chit KC2 da dugc mé ta trong linh vuc k§ thuét nay, thi ti 1& diét cua
hop chit theo séng ché d8i voi Helicoverpa armigera c6 thé dat t6i 70% & ndng d6 thap hon
20 phén tridu, tham chi & ndng do 5 phin tridu. Do d6, so véi Hop chat KC1 va KC2 da biét

trong linh vyc k¥ thuét nay, hoat tinh ctia hop cht theo sang ché cao hon rAt nhiéu.
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Yéu cau bao ho

1. Hop chét pyrazolamit c6 cong thirc tdng quét I, c6 hoat tinh diét con trung:

trong do

R, dugc chon tir clo hodc CN;

R, dugc chon tir H, C;-Csalkyl, C;-C; haloalkyl hodc C;-Cs alkoxyalkyl;
R; dugc chon tir halo ho#ic C;-C; haloalkyl;

R4 dugc chon tir halo; va

Rs duoc chon tir H hodc halo.

2. Hop chit pyrazolamit c6 hoat tinh diét con tring theo diém 1, trong d6 trong hop

chit c6 Cong thue tdng quat I:
R; dugc chon tir clo hodc CN;

R2 dU'(_)'C Ch(_)l’l tu H, Cl-C3alkyl, CHzoCHg,, CHzOCHzCHg,, CH2CH20CH3, CF3,
CH2CH2F, CH2CHF2, CH2CF3, CF2CF3 hOéC CF(CF3)2,

R; dugc chon tir clo, brom hodc triflometyl;
R, duoc chon tir clo; va
Rs dugc chon tir H hodc clo.

3. Hop chét pyrazolamit c6 hoat tinh diét con trung theo diém 1, trong @6 trong hop

chit c6 Cong thirc tong quat I:

R, duoc chon tir clo;
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R, dugc chon tir H hodc metyl;

R; duoc chon tir clo hodc brom;

R4 dugce chon tur clo; va

Rs dugce chon tir H.

4. Chét trung gian dé didu ché hop chit pyrazolamit c6 cong thirc tdng quat I c6 hoat
tinh diét con trung theo diém 1, hop chét nay c6 Cong thic tdng quat II:

CHs
NH,

R; ©q

o N CNH,
2
HsC CHs

trong do

R; dugc chon tir clo hodc CN; va

R, dugc chon tir H, C;-Csalkyl, C;-C; haloalkyl hodc C;-C;s alkoxyalkyl.

5. Phuong phép diéu ché hop chét c6 Cong thirc tdng quat I theo didm 1, bao gdm cac
budc:

cho hop chit c6 Cong thirc tbng quat II phan tng v6i hop chét c6 Cong thirc tbng quat
III dé thu duge hop chat c6 Cong thirc tdng quat I, trong d6 so d6 phan tng dugc thé hién

dudi day:
Rs
\
a A o Rs
\
o) R4 o) | N
CHs N~ ] CHs N R4
NH; N NH 77N\
0 Rs o=
A N._CNH " N N (')éNH e
Ry R

HyC CHs HaC CHs
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trong do

R, dugc chon tir clo hodc CN;

R, dugc chon tir H, C;-Cs alkyl, C;-C; haloalkyl hodc C;-Cs alkoxyalkyl;
R; dugc chon tir halo hodc C;-C; haloalkyl;

R4 dugce chon tir halo; va

Rs duoc chon tir H hodc halo.

6. Ché pham diét con tring, chira hop chit c6 Cong thirc tong quat I theo diém 1, va
chit mang thich hop st dung cho nganh nong nghi¢p, 1am nghiép va vé sinh, trong d6 ham
lugng tinh theo ty 1€ phan trim trong lugng cua hoat chit trong ché phdm 14 nim trong

khoang tir 0,1 dén 99,5%.

7. Phuong phép kiém soat sinh vat gdy hai, bao gbm viéc st dung ché phim diét con
tring theo diém 6 cho sinh vét gdy hai hodc moéi truong sinh trudng cua chung véi luong

nam trong khoang tir 10g/hm? dén 1000g/hm>.
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H“’II\’I;hat R, R, Hinh thirc (Diém néng chay (°C)
2.1 Cl H Chét rén mau tréng (175,3-176,2)
2.2 Cl CH;

2.3 Cl CH,CF;
2.4 Cl CH,0CHs;
2.5 Cl CF;
2.6 CN CH;
2.7 CN CF;

FIG. 2
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Hop chét

No 'THNMR (DMSO-ds, 300 MHz)

1,29 (s, 6H), 2,16 (s, 3H), 6,82 (s, 1H), 7,15 (s, 1H), 7,34 (s, 2H), 7,47
1.1 (d, 1H), 7,59-7,62 (m, 2H), 8,17 (dd, 1H), 8,23 (s, 1H), 8,49 (dd, 1H),
10,23 (s, 1H),

1,30 (s, 6H), 2,16 (s, 3H), 6,83 (s, 1H), 7,15 (s, 1H), 7,29 (s, 2H), 7,47
12 | (d, 1H), 7,59-7,62 (m, 2H), 8,17 (dd, 1H), 8,23 (s, 1H), 8,49 (dd, 1H),
10,25 (s, 1H),

1,13-1,29 (m, 6H), 2,16 (s, 3H), 2,60 (s, 3H), 6,65 (s, 1H), 7,13 (s, 1H),
1.3 731 (s, 2H), 7,43 (d, 1H), 7,53 (d, 1H), 7,62 (dd, 1H), 8,19 (dd, 1H),
8,50 (dd, 1H), 10,27 (s, 1H),

1,40 (s, 6H), 2,07 (s, 3H), 6,17 (s, 2H), 6,77 (s, 1H), 7,18-7,09 (m, 2H),

2.1 1755 (d, 1H), 8,12 (s, 1H),

FIG. 3
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