(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

(19) Cong hoa xa hgi chi nghia Viét Nam (VN) (11)
CUC SO HU'U TRI TUE
1-0031849

(51  CO7D 231/12; AOIN 43/56; AOIP 3/00  (13) B

(21) 1-2016-01746 (22) 12/12/2013

(86) PCT/CN2013/089220 12/12/2013 (87) WO 2015/058444 A1 30/04/2015

(30) 201310502473.7 23/10/2013 CN

(45) 25/05/2022 410 (43) 25/07/2016 340A

(73) 1. Dongguan HEC Technology Development and Research Co., Ltd. (CN)
No.368, Zhen An Road, Chang An Town, Dongguan, Guangdong, China 523871
2. Laoting Yoloo Bio-Technology Co., Ltd. (CN)
No.A-3 Tianjin Road, Laoting ED-Zone, Hebei Province, 063606, China.

(72) YANG, Guangfu (CN); XIONG, Li (CN); CHEN, Qiong (CN).

(74) Cong ty TNHH S¢ hitu tri tu¢ VIPATCO (VIPATCO CO., LTD.)

(54) HOP CHAT AMIT PYRAZOL CHUA ETE DIPHENYL VA CHE PHAM THUOC
TRU SAU CHUA HOP CHAT NAY

(57) Sang ché dé cap dén hop chat amit pyrazol c6 chira ete diphenyl. Hop chat nay ¢

cong thue I va/hodc cong thire II nhu duge xac dinh trong phan mé ta, viéc ung dung hop

chat nay trong viéc ngan chan va diéu tri bénh khé van laa va bénh phan tring dua chudt,

va ché pham thudc trir siu c6 chira hop chét nay.
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Linh vue ky thuit dwoc dé cap

Sang ché dé cap dén hop chit amit pyrazol c6 chira ete diphenyl, cu thé 13 tmg
dung hop chét nay trong viéc ngin chin va diéu tri bénh kho van lua va bénh phén
trang dua chudt, va ché pham thudc trir sdu c6 chira hop chét nay.
Tinh trang ky thuit ciia sang ché

Lua 12 loai cay trdng quan trong nhit & cic nudc néng nghiép, dién tich canh
tac danh cho cdy lia chiém khoang 30% dién tich cho cac loai cdy tréng ngii cdc,
nang suét lta chiém gin mét nira tong san luong ngii cb¢ clia ca nude. Bénh khod vin
la 12 bénh ding dau trong s6 3 bénh chinh cia ciy laa, 14 tré ngai chinh trong viée
s4n Xudt gao vGi nang suit cao va on dinh. Trong nhiing nim gan ddy, vé6i viéc phd
bién céc gidng la lai c6 ning suit cao hodc ning suit siéu cao va ting lwong phén
bon nito cho cdy lua, di¢n tich xay ra bénh kho van lta da tdng 1€n theo ting nam,
muc do thiét hai cling tdng dan theo ting ndm, va su thiét hai nghiém trong vé san
luong c6 thé 1én dén 50% hodc hon. Dua chudt 1a mét trong cac loai ciy trong kinh té
quan trong & Trung Quéc. Dua chudt ¢6 dédc trung la ning suét cao, cho loi nhuén t6t
va c6 dién tich canh tac rat 16n. Bénh phén tréng dua chudt 1a mot trong cac dich
bénh thong thudng nhét trong viée canh tac dua chudt, bénh nay xay ra trén tit ca cac
ving va xay ra quanh nim, két qua 1am giam san luong dua chudt tir 10% dén 40%.
Hién nay, cac hoa chat dung dé han ché va didu trj hai loai bénh nay duoc sir dung
chi yéu 1a thudc jinggangmycin, difenoconazol, propiconazol va clorothalonil, v.v.
nhung co ché hoat dong don gian v6i viée st dung lau dai va rong rii cac loai thube
trir sdu ndy da 1am cho vi khuin gy bénh tré nén khang thudc nghiém trong, két qua
1am cho hiéu qua ngin chin va diéu tri kém di. Do d6, can phai phat trién cac chét
diét khudn méi ma c6 hiéu qua ngdn chan va diéu tri tot d6i v6i bénh kho van lua va
bénh phin tring dwa chudt.

Céc két qua nghién ctu chi ra ring mot phan thudc cac chit trc ché suxinat
dehydrogenaza (SDHIs) 14 loai thudc diét khudn c6 kha ning ngin chin va diéu tri tt

doi véi bénh kho van lda va bénh phan trang, hi¢u quad ngén chdn va di€u tri cua
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thudc diét khuin nay dat duoc b%mg cach e ché hoat dong cta vi khuén gay bénh
suxinat dehydrogenaza va 1am chét vi khuin gy bénh, do né c¢6 co ché hoat dong
md&i, nén cac chét diét khudn nhu vay khong bi khang chéo v6i hau hét cac chit diét
khun dang c6 mit trén thi trudong. Ddng thoi, n6 ciing c6 hoat dong diét khuin dai
rong, va c6 thé ngan chin va kiém soat cac bénh c6 hai cho cay trong. Nhu vdy, tinh
diét khudn cua cac chét rc ché suxinat dehydrogenaza trd thanh mot trong céc 16p
quan trong nhét déi voi viéc diét khudn, va duge tip trung nghién ctru chinh & céc
cong ty thude trir sau. Trong cac chat diét khudn nhu vay, hop chit amit pyrazol c6
nhiéu chung loai nhét trén thi truong va nhidu nghién ciru vé& chit diét khuan nay da
duoc thuc hién.

Cong bd sang ché WO 2012/065947 Al da bdc 10 hop chat 5-
halogenopyrazol(thio)cacboxamit va cach st dung trong phuong phap kiém soat nAm
thuc vat.

Hai cong bd sang ché twong tng CN1226244A va CN101056858A da boc 19
cong thirc hop chit amit pyrazol dugc sir dung lam thube trir su, va cu thé 1a boc 10
hop chit amit pyrazol nhét dinh ¢6 chira cu tric ete diphenyl trong cac vi du.

Vi dy, cong bd sang ché CN1226244A boc 16 hai hop chét amit pyrazol nhu

sau c¢o chura ete diphenyl 12 va 21.

Cong bd sang ché CN101056858A boc 19 chu tric cia hop chit amit pyrazol

¢6 chira ete diphenyl dugc thay thé bing mot oxim.
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Tuy nhién, cac hop chét amit pyrazol c6 chita ete diphenyl duge mo ta trong
cac tai li€u trén c6 hi€u qua thép trong viéc ngdn chédn va kiém soat dich bénh cay
tré)ng va cac cdn trung gdy bénh sau khi xét nghiém sinh hoc, ddc biét hiu qua rht
thdp dbi voi bénh kho vin laa va bénh phin tring dwa chudt ma anh huéng dén an
ninh lwong thuc quéc gia.

Ban chit k§ thuét ciia sang ché

Déi tuong ciia sang ché dé cap dén hop chat amit pyrazol c6 chita ete diphenyl
ma ¢6 thé duoc st dung dé ngén chédn va diéu tri bénh kho van laa va/hodc bénh phén
tring dua chudt mot cach hidu qua.

Céc tac gia cta sang ché da tim ra hai hop chét amit pyrazol cu thé c6 chira ete
diphenyl (c6 cong thire I va cong thire 1) ma chua dugc dé cap bai cac tai lidu trude
d6 c6 hiéu qua diét khudn rét ot bang cc nghién ctru sang loc. So véi céc hgp chit
amit pyrazol khac c6 chira ete diphenyl, thi hai hgp chit cy thé nay c6 kha ning ngin
chiin va didu tri bénh kho van lua va/hodc bénh phén tring dua chudt mot cach hidu
qua.

Sang ché d& cap dén hop chat amit pyrazol c6 chira ete diphenyl c6 cong thic I

va/hodc cong thic I nhu sau.

Cl Cl

CF;

Hon nita, sang ché con d& cap dén tng dung ciia hop chét c6 cong thuc I
va/hodc cong thire II trong viéc ngédn chin va diéu tri bénh kho van laa.

Hon nita, sang ché con d& cép dén tng dung cia hop chit c6 cong thic I
va/hodc cong thure II trong viéc ngédn chdn va diéu tri bénh phén tréng dua chudt.

Hon nita, sang ché con d& cap dén ché pham thudc trir sdu c6 chira hop chat

c6 cong thire I va/hodc cong thirc II 1a hoat chét.
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Hon nita, sang ché con dé cip dén Gng dung ctia hop chit c6 cong thirc I
va/hoac II trong viéc didu ché thubc trir siu trong viéc ngin chin va diéu tri bénh khé
vin [ta va bénh phén tring dua chudt déng thoi.

Céc két qua thir nghiém hoat tinh cho thay ring hoat tinh sinh hoc ciia cac hop
chét c6 cong thic I va cong thirc 11 trong sang ché 13 cao hon nhiéu so véi cac hop
chit amit pyrazol khéc (bao gém ca hai hop chét duoc thyc hién trong vi du 12 va 21
cta cong bd sang ché CN1226244A), ca & mic dd enzym hodc trong 6ng nghiém (in
vivo). Thong qua cac budce thir nghiém trong éng nghiém, cac hop chét ¢6 cong thic
I va cong thire II cho thiy hidu qua vuot troi trong viéc ngin chin bénh kho van lda,
t6t hon ca chit diét khuan dic dung thifluzamit dung cho cic dich bénh hién dang c6
trén thi trudng, trong khi d6 két qua thir nghiém d6i v6i nang suét ciing cho thiy co
cung két luan.

Céac dac trung va vu diém khac cua séng ché s& duge mo ta chi tiét cing voi
c4c phuwong 4n cu thé & phan sau.

M3 ta chi tiét sang ché

O day, cac phuong 4n cla sing ché dugc md ta mot cach chi tiét. Can phai
hiéu ring céc phuong 4n cu thé & ddy chi ding dé md ta va minh hoa sang ché chu
khong sir dung dé 1am han ché sang ché.

Hop chit amit pyrazol c¢6 chita ete diphenyl c¢6 cong thirc I trong sang ché
duoc tong hop tir quy trinh téng hop (1) nhu sau:

Quy trinh téng hop hop chét co cong thirc I:

al o cl cl
+ U K2C03 Fe
NO, HO” —_— (o) B o
F 3

4]
L]
~z
o
o

Quy trinh tong hop (1)
Hop chit amit pyrazol c6 chita ete diphenyl c6 cong thuc II trong sing ché

duoc tdng hop tir quy trinh téng hop (2) nhu sau:
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Quy trinh tdng hop hop chit c6 cong thie II:

anc
[) U ko, [ ] [ :l \jj/l’c:
qu
Quy trinh téng hop (2)

Khi hop chit dugc dé cp trong sang ché cé cong thirc I va/hoic cong thire 11
duoc sit dung dé ngan chan va didu tri bénh kho vin lia va bénh phén tring dua
chudt, cac hgp chét c6 cong thic I va/hoac cong thirc II 1a hoat chit dugc diéu ché
thanh ché phdm thudc trir sdu va ap dung cho mot s loai cdy trdng hiéu qua.

Céach dién ta "mot sb hidu qua" c6 thé phu hop trong viéc x4c dinh theo céc
truong hop cu thé dbi véi cdy trong dugc ap dung. O céc truong hop thong thudng,
sir dung mot lugng cac hop chét c6 cong thirc I va/hodc 11 1a 1-20 gam trén Mu.

Céc hop chét ¢ cong thire I va/hodc 11 ¢6 thé tao thanh ché phdm thuc trix
sau, cong thirc ciia ché pham thudc trir sdu c6 thé thiy trong cac cong thirc thong
thuong, vi du, hop chit co6 cong thic I va/hodc II dugce hoa tan trong dung moi, sau
do6 dugce cb dic thanh dang nhii twong (EC). Dung moi c6 thé tily theo mong mudn st
dung mién 12 c6 thé hoa tan dugc hop chét amit pyrazol c6 chira ete diphenyl c6 cong
thire I va/hodc cong thire I, cac vi du & day gbm c6, nhung khong bi giéi han d6i voi,
N,N-dimetyl focmamit (DMF). Dang c6 ddc nhil tuong c6 chira chit c6 hoat tinh bé
mit thuong dugc dung, cac vi du & day gdm c6, nhung khong bi gi6i han dbi véi,
0,1% Tween-80.

Céc tac gia sang ché da thay rang cac hop chét c6 cong thire I va cong thie 11
¢6 hiéu qua rét t6t trong viéc ngin chin va didu tri bénh kho vin lta va bénh phin
tréng dua chudt. Do do, tdt nhét 1a ap dung cac hop chét c6 cong thac I va/hodc 11
trong viéc didu ché thudc trlr sdu ding dé ngan chin va diéu tri bénh khd van laa va
bénh phin tring dwa chudt cling luc.

Phin md ta chi tiét sang ché dwoc mo ta bang cac vi du. Ngoai trir trudng hop

cu thé, cac chit khac nhau trong cac vi du dudi ddy dugc mua ngoai thi truong.
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Vi du thwe hién sang ché

Vidu 1.

Téng hop cac hop chat amit pyrazol c¢6 chira ete diphenyl c6 cdng thirc I
va/hodc cong thire I1.

Lién quan dén quy trinh tdng hop (1) va quy trinh tdng hop (2) nhu mé ta &
phan trén.

1. Téng hop 2,4-diclo-1-(2-nitrophenoxy)benzen.

2,82 g (20 mmol) 2-floro nitrobenzen, 4,89 g (30 mmol) 2,4-dicloro phenol,
4,15g (30 mmol) K,CO; va 50ml DMF dugc thém vao binh cd don 100 ml, va dugc
dun néng & trang thai hdi luu trong 5 gid, sau d6 DMF dugc loai ra & diéu kién ap
suét thép, hdn hgp phan ting duoc ria sach ba lan br?mg dung dich nuéc 10% NaOH,
duge chiét xuét b%mg etyl axetat, dugc séy kho b'fmg Na,SO, khan va dugc bay hoi dé
thu dugc 5,50 g 2,4-dicloro-1-(2-nitrophenoxy)benzen véi hi€u suit 97%.

2. Téng hop 2-(2,4-diclophenoxy)anilin

5,50 g (19,36 mmol) 2,4-dicloro-1-(2-nitrophenoxy)benzen duogc hoa tan trong
100 ml étanol, 1,04 g (19,36 mmol) amoni clorua va 10 ml nuéc duge thém vao hdn
hogp, va dugc dun noéng & trang thai hdi luu, sau d6 3,24 g (58,08 mmol) bot sét dugc
thém vao hdn hop theo ba phan, sau 6 gio phan ing, hdn hop phan tng dugc loc bang
cach hut chan khong cung véi silica gel, dugce bay hoi dé loai bo étanol, sau d6 duoc
pha lodng bang 100 ml etyl axetat, va dugc rira sach bang nudc mudi bdo hoa 60 ml x
3 1an, dugc siy kho va bay hoi @ thu dugc 4,50 g 2-(2,4-diclophenoxy)anilin véi
higu suat 91%.

3. Téng hgp 2-(2-clo-4-triflorometyl-phenoxy)anilin

5,00 g (45,82 mmol) 2-aminophenol, 9,10 g (45,82 mmol) 3-cloro-4-floro
benzotriflorua, 9,50 g (68,73 mmol) K,CO;3 va 100ml DMF dugc thém vao binh cd
don 250ml, va dugc dun néng & trang thai hdi luu trong 5 gid, sau d6 DMF dugc loai
b6 & 4p suit thip, hdn hop phan ting dugc rira sach bang dung dich nuéc 10% NaOH
ba lan, dugc chiét suét br?lng etyl axetat, dugc séy kho b.%mg Na,SO, khan va dugc bay
hoi dé thu duoc 9,53 g 2-(2-cloro-4-triflometyl-phenoxy)anilin vé6i hiéu suit 72%.

4. Téng hop hop chét c6 cong thirc 1.
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0,50 g (1,97 mmol) 2-(2,4-diclorophenoxy)anilin dugc hoa tan trong 20 ml
diclorometan, va 0,30 g (2,95 mmol) trietylamin dugc thém vao, sau dé 3-
diflorometyl-1-metyl-1H-pyrazol-4-fomila clorua 0,46 g (2,36 mmol) dugc nho tir tir
du6i binh d4. Hé théng phan tmg dugc theo doi bang TLC, duge pha loang bang 30
ml diclorometan sau khi hoan thanh phan tng, dugc rira sach bing nudc mudi bio
hoa 50 ml x 3 14n, dugc siy kho bing natri sulfat khan va duoc lam tinh khiét bang
sic ky cot dé thu dugc 0,7 g hop chét c6 cong thirc I vé6i hidu suit 86%.

5. Téng hop hop chét ¢6 cong thire 11

0,57 g (1,97 mmol) 2-(2,4-diclorophenoxy)anilin dugc hoa tan trong 20 ml
diclorometan, 0,30 g (2,95 mmol) trithylamin dugc thém vao, sau do 0,46 g
(2,36mmol) 3-diflorometyl-1-metyl -1H- pyrazol-4-fomila clorua dugc nhd giot tur tur
duéi binh d4. Hé thdng phan tmg dugc theo ddi bai TLC, dugc pha lodng bang 30 ml
diclorometan sau khi hoan thanh phéan ung, dugc rira sach bing nudc mubi bdo hoa
30 ml x 3 1an, dugc sy kho bang natri sulfat khan va dugc lam tinh khiét bang séc ky
cOt dé thu duoc 0,75 g hop chét c6 cbng thuc I véi higu suét 85%.

Lién quan dén dit liéu quang phd NMR cuia hop chét c6 cong thirc I va II dugc
thé hién nhu sau:

Hop chit c6 cong thuc I 'THNMR (600MHz,CDCl;) & 8,67(s,1H),
8,55(d,J=8,4Hz,1H), 7,99(s,1H), 7.48(t,J=8,4Hz,1H), 7,21(m,2H), 7,04(s,1H),
6,92(t,J=48,6Hz,1H), 6,74(d,J=13,8Hz,1H), 3,95(s,3H). MS:m/z=411,29(M+).
m.p.:102,5-103,6°C.

Hop chit ¢o cong thuc II: "HNMR (600MHz,CDCl;) & 8,62(s,1H),
8,58(d,J=8,4Hz,1H), 7,99(s,1H), 7,75(s,1H), 7,46(d,J=9Hz,1H), 7,24(d,J=7,8Hz,1H),
7,11(t,J=7,8Hz,1H), 6,99(d,J=9Hz,1H), 6,87(t,J=53,4Hz,1H), 6,86(s,1H), 3,92(s,3H).
MS:m/z=445,15(M+). m.p.:114,3-115,4°C.

Vi du diéu ché 1.

Hop chit c6 cong thuc I1I véi chu trac twong tu hop chét amit pyrazol c6 cong
thiee I va/hodc cong thire II ¢ thé duoc tong hop sir dung quy trinh tdng hop twong tu
nhu dé cap trong Vidu 1, sé lugng hop chit tong hop dugc liét ké trong Bang 1.
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Re ) Q
7 N o
’ Re
AL
R4
I
Bang 1
S6 luong R R, R; R4 Rs
II1-1 CF; H Cl H H
III-2 CF; Cl H Cl H
1113 CF, H H F H
I11-4 CF; H OMe OMe OMe
III-5 CHF, H OMe OMe OMe
111-6 CF, H H CN H
III-7 CHF, H H CN H
III-8 CF; Cl H H H
II1-9 CF; H H Cl H
I1I-10 CHF, H H Cl H
II-11 CF; H H CF; H
III-12 CHF, H H CF; H
I1I-13 CF; CH; CH; H H
I11-14 CHF, CH; CH; H H
II-15 CF; H CH; H CH;
III-16 CHF, H CH; H CH;

Dit lidu quang phé HNMR ctia céc hop chit néi trén nhu sau:

III-1:

7,98(s, 1H),
6,93(d,J=7,8Hz,1H), 3,98(s,3H). MS:m/z=395,27(M+). m.p.:74,5-75,9°C.

7,20(t,J=7,8Hz,1H),

'"HNMR  (600MHz,CDCl5)

7,11(m,3H),

5 8,55(d,J=7,8Hz,1H),

8,38(s,1H),

7,03(t,J=4,2Hz,2H),
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III-2: 'HNMR (600MHzCDCl;) & 8,53(d,J=1,8Hz1H), 8,51(s,1H),
8,01(s,1H), 7,49(t,J=1,8Hz,1H), 7,24-7,14(m,2H), 7,06(d,J=1,8Hz,1H), 7,04(m,1H),
6,74(m,1H), 3,98(s,3H). MS:m/z=429,26(M+). m.p.:93,2-94,0°C.

III-3: 'HNMR (600MHzCDCl;) & 8,54(d,J=7,8Hz,1H), 8,47(s,1H),
7,99(s,1H), 7,16(tJ=7,8Hz,1H), 7,07(m,3H), 7,00(d,J=4,2Hz,2H), 6,84(s,1H),
6,74(m,J=7,8Hz,1H), 3,98(s,3H). MS:m/z=379,33(M+). m.p.:127,5-128,0°C.

I1I-4: "HNMR (600MHz,CDCl3) & 8,51(d,J=12Hz,1H), 8,44(s,1H), 7,98(s,1H),
7,13(d,J=12Hz,1H), 7,08(m,1H), 6,91(d,J=12Hz,1H), 6,29(s,2H), 3,98(s,3H),
3,83(s,3H), 3,79(s,6H). MS:m/z=451,15(M+). m.p.:155,5-156,40C.

I1I-5: "HNMR (600MHz,CDCl;) & 8,68(s,1H), 8,51(d,J=12Hz,1H), 7,96(s,1H),
7,14(t,J=12Hz,1H), 7,06(m,1H), 7,03(t,J=81Hz,1H), 6,91(t,J=1,8Hz,1H), 6,29(s,2H),
3,92(s,3H), 3,84(s,3H), 3,79(s,6H). MS:m/z=433,17(M+). m.p.:136,7-137,5°C.

[II-6: 'HNMR (600MHzCDCl;) & 8,73(d,J=7,8Hz,1H), 8,49(s,1H),
7,98(s,1H), 7,43(d,J=7,8Hz,1H), 7,19(d,J=8,4Hz,2H), 7,08(m,2H),
6,87(d,J=7,8Hz,2H), 3,97(s,3H). MS:m/z=387,43(M+). m.p.:156,5-157,3°C.

III-7: 'HNMR (600MHzCDCl;) & 8,69(s,1H), 8,58(d,J=7,8Hz1H),
7,97(s,1H), 7,29(t,J=8,4Hz,1H), 7,03(m,3H), 6,95(m,3H), 6,97(t,J=56,4Hz,1H),
3,97(s,3H). MS:m/z=368,37(M+). m.p.:137,9-139,2°C.

II-8: 'HNMR (600MHzCDCl;) & 8,54(d,J=7,8Hz,1H), 8,47(s,1H),
7,98(s,1H), 7,50(t,J=7,8Hz,1H), 7,16(m,3H), 7,02(t,J=4,2Hz,2H),
6,74(d,J=7,8Hz,1H), 3,98(s,3H).MS: m/z=395,48(M+). m.p.:80,5-81,9°C.

[II-9: 'HNMR (600MHzCDCl;) & 8,54(d,J=7,8Hz,1H), 8,40(s,1H),
7,98(s,1H),  7,31(d,J=7,8Hz,1H),  7,17(d,J=8,4Hz,2H),  7,08(t,J=8,4Hz,1H),
6,97(d,J=7,2Hz,2H),  6,90(d,J=7,8Hz2H), 3,97(s,3H). MS:m/z=396,43(M+).
m.p.:88,2-88,7°C.

1I-10: 'HNMR(600MHz,CDCl;) & 8,66(s,1H), 8,57(d,J=8,4Hz,1H),
7,95(s,1H), 7,46(t,J=8,4Hz,1H), 7,21(m,3H), 6,93(m,3H), 6,88(t,J=53,4Hz,1H),
3,99(s,3H). MS:m/z=377,56(M+). m.p.:100,7-101,9°C.

I-11: 'HNMR (600MHzCDCl;) & 8,56(d,J=7,2Hz,1H), 8,33(s,1H),
797(s,1H),  7,61(d,J=8,4Hz,2H),  7,25(tJ=7,8Hz,1H), 7,13(d,J=7,8Hz,1H),
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7,10(d,J=8,4Hz,2H), 6,98(d,J=7,8Hz,1H), 3,97(s,3H). MS:m/z=429,15(M+).
m.p.:105,4-106,2°C.

III-12: 'HNMR (600MHz,CDCl;) & 8,65(s,1H), 8,58(d,J=8,4Hz,1H),
7.97(s,1H),  7,59(d,J=8,4Hz,2H),  7,25(t,J=7,2Hz,1H),  7,12(d,J=7,8Hz,1H),
7,09(d,J=7,8Hz,1H), 6,99(d,J=14,4Hz,1H), 6,85(tJ=53,4Hz,1H), 3,92(s,3H).
MS:m/z=411,17(M+). m.p.:108,4-109,8°C.

III-13: 'HNMR (600MHzCDCl;) & 8,60(s,1H), 8,54(d,J=12Hz,1H),
8,00(s,1H), 7,10(m,4H), 6,95(d,J=12Hz,1H), 6,62(d,J=12Hz,1H), 3,97(s,3H),
2,34(s,3H), 2,15(s,3H). MS:m/z=389,14(M+). m.p.:120,7-122,1°C.

lI-14: 'HNMR (600MHzCDCl;) & 8,83(s,1H), 8,54(d,J=12Hz,1H),
7,96(s,1H), 7,09(m,4H), 7,06(m,4H), 7,01(tJ=81Hz,1H), 6,79(d,J=12Hz,1H),
6,62(d,J=12,6Hz,1H), 3,91(s,3H), 2,32(s,3H), 2,15(s,3H). MS:m/z=371,16(M+).
m.p.:143,6-145,1°C.

II-15: 'HNMR (600MHz,CDCl;) & 8,54(s,1H), 8,52(d,J=12Hz,1H),
7,92(s,1H), 7,13(m,1H), 7,04(m,1H), 6,89(d,J=12Hz,1H), 6,78(s,1H), 6,65(s,2H),
3,97(s,3H), 2,29(s,6H). MS:m/z=389,14(M+). m.p.:103,2-104,3OC.

[[I-16: 'HNMR (600MHzCDCl;) & 8,66(s,1H), 8,54(d,J=8,4Hz,1H),
7,90(s,1H), 7,13(d,J=7,2Hz,1H), 7,03(m,1H), 6,97(t,J=54Hz,1H), 6,89(s,1H),
6.77(s,1H), 6,77(s,2H), 3,94(s,3H), 2,29(s,6H). MS:m/z=371,16(M+). m.p.:93,8-
94,7°C.

Vi dy diéu ché 2.

Céc hop chit 12 va 21 ¢o cac cong thic dudi day dugc diéu ché theo phwong

phép cta phuong 4n 12 va 21 da dé cap trong sang ché CN1226244A.

FE
peNe peNe
w,. ‘N’ N/- N
iTLH & AR S
/ \© /

12 2t

Vi du thit nghiém 1.
Thtr nghiém nay dugc st dung dé xac dinh hoat dong tuc ché trén sucinat

dehydrogenaza cta hgp chét dugc diu ché trong Vidu 1, Vidu diéu ché 1 va 2.
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Enzym duoc st dung trong vi du thir nghiém 14 sucinat dehydrogenaza, la loai
duoc tach ly tir tim lon.

Phuong phép thir nghiém: tdng khéi luong 12 1,8 ml, h¢ théng bao gom 100
mM Na,HPO,;-NaH,PO, chit dém (pH 7,4), 0,3 mM EDTA, 20 mM natri sucinat, 53
uM DCIP (2,6-dicloro indophenol natri), 2nM sucinat dehydrogenaza. Trong bdn
nuée & 23°C véi nhiét do khong dbi va khudy ti tinh & tbc dd 600 vong/phut, viéc
suy gidm hép thy 4nh sang cua chit nén DCIP dugc theo ddi & bude séng 600 nm,
cac diém thuc nghiém trong dai tuyén tinh dugc thu thap, dé 1a, cac diém thuc
nghiém trong d6 vi¢c tiéu thu chit nén duoc kiém soat khong vuot qua 5% dugc thu
thap. Hang sb tit ctia DCIP 1a 21 mM'em™. Luong suy giam cua DCIP trong thoi
gian phan (mg dugc tinh toan va dudng tuyén tinh dugc chinh cho phu hop, sau dé
van tdc khoi dau cta phan ing thu dugce bang cach trir di dudng co ban.

Dit liéu hoat dong tc ché cua céc hop chét trén sucinat dehydrogenaza dugc

thé hién trong Bang 2.
Bang 2

Thir tu ICso (M)
II-1 36,89+1,47
1-2 2,70+1,37
II1-3 -
111-4 -
-5 -
I11-6 -
1-7 -
1-8 1,98+1,39
11-9 4,90+1,28
1-10 2,02+1,15
I-11 3,17£1,12
11-12 1,62+1,35
I1-13 9,86+1,27
114 3,22+1,33
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II-15 5,12+1,04
11-16 2,03+1,22

I 0,401+0,0103

il 0,0484+0,00171

Hop chit so sanh 12 (CN1226244A) 19,8+1,07

Hop chat so sanh 21 (CN1226244A) 1,18+0,0137

Thifluzamit
(Pugc san xudt bsi Cong ty hoa chat Hubei 0,200:£0,0121
Jianhe)

Luuy: "-" cho thiy ring gi tri cia ICsq 12 16n hon 100 M.

Két qua thé hién trén Bang 2 cho thdy rang cac hop chat amit pyrazol c6 chira
ete diphenyl c6 cong thuc I va cong thire II ¢6 hiu qua tc ché ddi voi hoat dong cta
enzym va gia tri cia ICsy do do thép hon tuong dbi so véi cac hop chét kiém soat,
didu d6 c6 nghia 1a kha nang tc ché hoat dong cia enzym 1a rat cao.

Dit lidu hoat dong trc ché trén sucinat dehydrogenaza ctia cac hop chit c6 cong

thue I, II va cac hop chét so sanh 12 va 21 & néng d6 khac nhau nhu dugc thé hién

trong Bang 3.
Béang 3
Thir tw Nong do Ty 18 tc ché (%)

50 uM 73,01

10 uM 74,44

1 uM 66,87

0,5 pM 52,28

I 0,3 uM 42,13
0,2 pM 37,42

0,1 pM 26,99

0,05 uM 21,65

0,03 uM 18,34

50 uM 100

1 10 uM 97,86
1 uM 91,44

0,5 uM 83,81

-13-



31849

0,2 uM 75,32
0,1 uM 60,74
0,05 pM 47,09
0,03 pM 31,84
0,02 uM 20,80
0,01 pM 11,71
50 uM 61,78
30 uM 50,33
Hop chit so sanh 12 20 uM 38,05
10 uM 22,31
5 pM 10,02
1 uyM 0
50 pM 80,77
10 uM 79,36
3 uM 60,73
Hop chét so sanh 21 1 pM 46,92
0,5 uM 34,60
0,3 uM 27,39
0,2 uM 24,72
0,1 uM 0
50 pM 96,73
10 pM 94,55
1 yM 77,93
0,5 uM 71,72
Thifluzamit 0,3 uM 59.52
0,2 uM 47,63
0,1 uM 29,70
0,05 uM 9,21
0,03 uM 0

Nhu dugc thé hién trén Bang 3, so véi céc hop chét so sanh 12, 21 va chit diét
khuén kiém soét thifluzamit, hoat dong rc ché trén sucinat dehydrogenaza ciia cac
hop chét c¢6 cong thirc I, IT 1a cao hon hoic ximg véi chét diét khuén kiém soét co
ciing ndng d9, tuy nhién, khi ndng do giam xudng, thi hoat dong e ché trén sucinat

dehydrogenaza ciia cac hop chét so sanh 12, 21 va chit diét khudn kiém soét
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thifluzamit v& co ban 14 c¢6 ton thit hoiic suy giam dang ké, trong khi d6 cac hop chit
c6 cong thire I va Il cho théy hoat dong urc ché rat tbt thAm tri 1a ca & néng do thép.

Vi du thtr nghiém 2.

Thtr nghiém nay dugc dung dé x4ac dinh hoat tinh diét khuén cia céc hop chét
duoc didu ché trong Vi du 1, Vi du didu ché 1 va 2.

Péi tugng dwoc sir dung trong vi du thir nghiém nay 1a bénh kho vian laa va
bénh phén tring dwa chudt.

Phuong phap thir nghiém: Theo "Tiéu chuan thyc hanh d& xac dinh cac hoat
dong sinh hoc ctia thude trir sdu (SOP)", hop chét amit pyrazol c¢6 chira ete diphenyl
duoc bao ché dang cd dic 5% (sau ddy dugc goi 12 5% EC), hoat tinh diét khuan cua
cac hop chit nay ddi v6i hai muc tiéu thir nghiém & lidu 200mg/L dugc danh gia khi
stt dung phuong phap thtr nghiém sau (pot in vivo assay - Khdo nghiém trén co thé
sdng). Cac két qua sang loc trén hai muc tiéu thir nghiém ciia cac hop chét duge diéu
ché trong Vi du 1, Vi du diéu ché 1 va 2 dugc thé hién trong Bang 4.

Bénh phén tring dua chudt (NAm sphaerotheca uliginea).

Mot cay dua gibng c6 su phét trién ddng déu trong giai doan trd 14 thuc duoc
chon va dugc phoi kho trong béng ram trong 24 gior sau khi phun thude diéu tri. Cac
bao t&r nAm ph'?in tréng dua chudt khoe manh trén céc 14 cdy dua chudt dugce thu thap
va rira sach, va dugc loc thong qua gac doi dé chuén bi huyén phu bao tr vé6i néng do
khoang 100.000/ml, sau d6 ap dung cach phun gy bénh. Cac ddi tuong thir nghiém
gay bénh dugc chuyén vao khu vuc ¢6 khi hau nhan tao véi do dm tuong dbi 60% -
70% va nhiét do tir 21°C - 23°C (4nh sang trong nha), sau khoang 10 ngay, viéc kiém
tra va phan loai dugc thuc hién theo ty 1€ mau dbi chirng va hiéu qua kiém soét dugc
tinh toan theo chi s& nhiém bénh.

Bénh kho vin lta (NAm Rhizoctonia solani).

Hai cay lua giéng tréng trong chau c6 sy phét trién dong déu trong giai doan
tao la dﬁy da dugc lya chon va phoi kho sau khi phun diéu tri. Canh banh vi khuén c6
sdn&n&mcdmtépmkv&caﬂ&&mdédmmnﬁﬁénmadOZfCQ@Céd&u
kién anh sang tdi v6i d6 4m cho trude trong 24 gid, sau d6 duge nudi & anh sang tu

nhién khoang 4 ngay. Puong kinh cia chdm nhiém bénh tai mdi diém nhiém bénh
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dugc do bang thudc kep sau khi mau déi ching bi nhiém bénh hoan toan va hiéu qua
kiém soat duge tinh toan.

Phuong phép kiém tra va phan loai tiéu chudn st dung "Huéng dan thir
nghiém hiéu qua thyc té thudc trir sdu" va hidu qua kiém soé4t dugc tinh toan theo chi
56 nhiém bénh.

Chi s6 nhidm bénh = T (sb 14 nhidm bénh ¢ médi cap do x gié tri cAp d6 tuong
d6i) x 100 / (tdng s6 14 nhidm bénh x 9);

Hiéu qua kiém soat (%) = (chi s6 nhiém bénh cta dbi ching - chi sé nhiém

bénh dugc diéu tri) x 100 / chi s6 nhim bénh kiém soat.

Bang 4
Thir tw Nbng do (mg/L) Hiéu qua (%)
Bénh khd van lta Bénh phén tréng dua chudt

II-1 200 68,61 22,22

1-2 200 0 72,22

I1-3 200 56,95 0

I11-4 200 0

1-5 200 0 0

II1-6 200 30,18 0

II-7 200 45,02 0

I1-8 200 81,94 0

1I1-9 200 66,29 0
I11-10 200 68,30 0
I-11 200 56,26 0
I1-12 200 72,31 0
I-13 200 63,23 0
II1-14 200 65,92 0
I-15 200 55,23 0
I1-16 200 50,02 0
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I 200 100 100
I 200 100 100
Hop chit so
200 30,87 0
sanh 12
Hop chit so
200 22,31 0
sanh 21

Két qua sang loc thir cdp trén bénh kho van lGa va bénh phan tring dua chudt

cta hop chét c6 cong thie I, II va chét diét khuén d6i ching thifluzamit duge cho

trong Bang 5.
Béang 5
. Hiéu qua d6i voi | Hiéu qua dbi v6i bénh
Thir tw Nong d6 (mg/L) bénh kho van laa | phén tring dua chudt

(%) (%)
100 100 0
50 98 -
25 95 -
. 12,5 81,72 -
6,25 68,77 -
3,125 65,37 -
L5 45,38 -
1 20,74 -

100 100 100

S0 100 100

25 98,66 94,44
I 12,5 94,62 66,67

6,25 70,43 0
3,125 68,68 -
L5 55,34 -
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0,75 43,75 -
Thifluzamit 100 100 100
50 100 62,96
25 81,85 22,22
12,5 61,36 0
6,25 54,30 -
3,125 13,38 -
1,5 0 -
0,75 ] ;

Ghi chii: "-" cho biét su suy giam hoat tinh diét khuén.

Nhu duoc chi ra trong Bang 4, & ndng do 200 mg/L, hiéu qua kiém soét cuia
hop chét ¢6 cong thire I va II d6i v6i bénh khd van lua 1a 100%, trong khi d6 hiéu qua
kiém soat dbi véi bénh phén tring dua chudt cling dat 100%. Nhu dugc thé hién trén
Bang 5, so v6i hiéu qué diét khudn dic biét cia thifluzamit d6i v6i bénh khd van lda,
thi hiéu qua kiém soét ctia hgp chét c6 cong thic I va II trén bénh kho vén lua 1a t6t
hon so véi thudc diét khudn ddi ching Thifluzanide & cling ndng do, dic biét 1a &
ndng do thip. Trong khi d6 hiéu qua kiém soat ctia hop chét c6 cong thirc 11 d6i voi
bénh phén tréng dua chudt ciing cho Kkét qua rat tot, tot hon thube diét khudn dbi
chirmg thuong mai thifluzamit.

Vi du thir nghiém 3.

Theo "Huéng din thit nghiém hiéu qua thuc t& thude trir su (a) - Thube tri
sau d6i v6i bénh kho van laa" dugc xay dung boi Vién kidm soat hoa chét nong
nghiép, thudc B ndng nghiép, cic thi nghiém hi¢u qua thuc té duoc tién hanh véi
5% hop chét c6 cong thie I EC va 5% hop chét c¢6 cong thirc II EC trong viéc ngan
chin va diéu tri bénh kho van laa.

1. Lya chon ddi tuong thir nghiém, céy trdng va gidng cay trong.

Péi twong thtt nghiém: Nim giy bénh khd van Thanatephorus cucumeris

(Frank) Donk.
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Cay thir nghiém: cdy lia; cdy trong: Gao hat tron japonica 46.

Méanh dat tht nghiém nam tai lang Fanpu, Thi trAn Sunduan, Huyén Thigu
Hung (Shaoxing), Tinh Chiét Giang (Zhejiang), véi didu kién nudc va phan bén tdt
va diéu kién canh tac va quan 1y ddng nhét déi véi yéu clu thir nghiém.

2. Chét thir nghiém.

5% hop chét ¢ cong thirc I EC, 5% hop chét ¢ cong thuc II EC, 2,5% thudc
thifluzamit EC va nu6c kiém soat diéu tri. Liéu lugng va s6 1an diéu tri dugc tinh

toan cho thir nghiém thudc trir sdu dugc thé hién trong Bang 6.

Bang 6
Thit ti Céc chit Liéu lugng trén MU
(ml)
0 . A -
1 5% hop chat cong thire 1 100
EC
o A A -
) 5% hop chat cong thirc 11 100
EC
2,5% thifluzamit EC 200
4 CK -

3. BO tri rudng.
Céc manh dat dugc phan ng?tu nhién theo 0, rudng theo chiéu Bac-Nam, viéc

phéan b dit dugc cho trong Bang 7:

Bang 7
1 8 6 4
2 9 7 5
3 1 8 6
4 2 9 7

(9}
w
p—
oo

6 4 2 9
7 5 3 1
8 6 4 2
9 7 5 3
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Dién tich trong: 30 m?.

S6 1an lap lai: 4 1an.

4. Phuong phap giam sat.

Thu thap than va 14 dugc phun thudc didu tri, cac chit thir nghiém trudc tién
dugc giam sat tir néng do thép to1 néng dd cao theo trinh tu, sau d6 cac chit kiém
sodt, thing phun duoc 1am sach khi dbi thude.

Thing phun bang tay 3Wbs-16, dugc san xudt boi Cong ty nhya Taizhou
Guangfeng, & Tinh Chiét Giang (Zhejiang), dwoc ding 1am thiét bi phun vé6i 4p suét
lam viéc 0,2 mpa.

Tong s6 1an gidm sat cho viée thir nghiém nay 1a 2, vao ngay 04/08/2013 (&
giai doan ban dAu ciia bénh kho vin) va ngay 11/08/2013.

Liéu Iuvgng st dung 13 675 lit/ha.

Trong qué trinh cy IGa phat trién, khong thuc hién ngin chin va diéu tri cac
dich bénh khac, kiém soét cac dich bénh va con tring gdy bénh gidng nhu cay lia
thong thuong.

5. Phuong phap kiém tra, ghi chép va do dac.

5.1. Dit liéu @At dai va khi tuong.

Ngay dau tién kiém tra, troi nhiéu may, gié Nam cip 2-3, nhiét do tr 29°C dén
37,80C, d6 4m tuong dbi 58%, vao ngay tha hai kiém tra, troi néng c6 may, gi6 Nam
cip 1-2, nhiét d¢ tir 30,1°C dén 40,6°C, d6 4m twong d6i 45%. Xem thém bang dit
liéu dit dai va khi tugng dé biét thém chi tiét.

Rudng thtr nghiém bang phing, dét 1a loai dit sét mau tim vang, ham luong
hitu co 2,4%, d6 pH 1a 6,7.

5.2. Phuong phap, s6 14n va tan suét kiém tra.

Téng s6 1in kiém tra trong thir nghiém nay 1a 1, viéc kiém tra két qué tho
nghiém dugc thyc hién vao ngay 25/08/2013, d6 1a 14 ngay sau ngay kiém tra tht
hai.

Tuén theo cac quy dinh cta tai liéu "Hudng dan thir nghiém hiéu qua thuc té
thude trir sdu (a) - Thudc trir sdu dbi v6i bénh khod vin 1aa", cac miu duoc 14y cho

timg méanh rudng kiém tra ph hop v6i phuong phap 14y miu nam diém duong chéo,
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va 20 gibéng 1an can duoc kiém tra cho ting diém, téng 12 100 gidng, sb lwong bi bénh
va muc d§ dich bénh dugc ghi lai. Mac dd dich bénh tiéu chuén nhu sau:

Miic 0: toan b cay khong bi dich bénh,;

Mirc 1: timg 14 va vo ctia 14 thi tu va dudi 14 tha tu bi nhidm bénh (14y 14 dong
thir nhit 1am 14 tht nhét);

Mittc 3: tirng 14 va vé ctia 14 thit ba va duéi 14 tht ba bi nhiém bénh;

Mic 5: tieng 14 va v cua 14 dong va duéi 14 dong bi nhiém bénh;

Mtc 7: ting 14 va vé ctia 14 dong va duéi 14 dong bi nhiém bénh;

Mirc 9: toan bd cay lia bi nhiém bénh va chét sém.

Phuong phép tinh toan hiéu qua: Theo két qua kiém tra, chi s6 dich bénh va
hiéu qua kiém soat duoc tinh toan theo cong thirc (1), (2) nhu sau. Di lidu thir
nghiém dugc phan tich c6 tinh théng ké sir dung thiét bi thir nghiém nhiéu thang
Duncan (DMRT).

Yy A e n S6 cac la nhidm bénh & mdi mic d6 X gia tri mkc dd twong dsi
Chi s6 nhidm bénh = 2L 1 0 Ol mie 1100 (1)
' Tong s6 lakiémtra X 9
Pn g R , chi s6 nhidm bénh sau giam sat trong vung didu tri
Hiéu qua kiem soét (%) = (1- g ) x100 (2)

chi s6 nhiém bénh sau giam sat trong ving miu sach

Khong quan sat dugc anh huéng c6 loi hodc gdy hai clia cac chét thir nghiém
trén cdy trdng va khong anh hudng gi d6i véi cac dich bénh va con trang gay hai khac
trong qué trinh thir nghiém. |

6. Két qua thir nghiém.

Két qua ctia viéc thir nghiém hidu qua thuc té ctia 5% hop chit c6 cong thirc I

EC va 5% hop chét ¢6 cong thirc I EC dwoc thé hién trén Bang 8.

Béang 8
Thir tw (liéu luong) Chi s6 nhiém bénh (%) | Hiéu qua (%)
5% hop chét c¢6 cong thire I 100 ml/Mu 2,96 77,16
5% hop chét c6 cong thue IT EC 100 ml/Mu 2,78 79,94
2.5% Thifluzamit EC 200 ml/Mu 2,93 74,51

-21-




31849

CK ' 13,31 /

Két qua thtr nghiém hiéu qua thuc té ciia 5% hop chit c6 cong thirc I EC va
5% hop chéit c6 cong thic II EC chi ra ring, hiéu qua kiém soét ciia cac hop chét
trong sang ché dbi voi bénh khd van lia 1a ot hon thudc diét ndm thuong mai
thifluzamit & ciing liéu lugng.

C6 thé thiy tir két qua cua céc vi du tir 1 dén 3, hidu qua kiém soat ciia cac hop
chit c6 cong thue I va II ciia sang ché dbi voi bénh khd van lua khong nhitng tot hon
rit nhidu so vdi cac hop chit amit pyrazol twong tw c¢6 chira ete diphenyl (bao gbm ca
hop chit 12 va 21 nhu da dugc boc 16 trong cong bd sang ché CN1226244A), ma con
t6t hon thude diét vi khuin thwong mai hién c6 thifluzamit d6i v6i bénh kho vén laa &
cung liéu lugng. Tham tri khi sir dung & ndng d6 thip, cac hop chat cé cong thire I va
I theo sang ché ciing cho thdy cac két qua tbt trong viéc kiém so4t bénh kho vin lua.
Do véy céc hop chét c6 cong thire I va II dat dugc hiéu qua k¥ thuét vuot troi.

Céc phuong 4n dién hinh ciia sang ché d3 dugc mo ta chi tiét & phan trén, tuy
nhién sang ché khong bi giéi han béi chi tiét cu thé trong cac phuong 4n trén, nhitng
bién thé don gian vé k¥ thuat co thé dugc thuc hién theo pham vi va ban chét cua
sang ché thi vn thudc pham vi bdo hd cia sang ché.

Cén luu y ring cac dic tinh k¥ thuat khac nhau trong céc phuong 4n néi trén
¢6 thé két hop véi nhau theo cach phit hgp khi khong c6 bt ky mau thuin nao. Pé
tranh viéc lip di lap lai khong cin thiét, khong cin phai mé ta cu thé cic vige két hop
nay trong sang ché.

Hon nita, bat ky su két hop ndo cing véi cdc phuong an khic nhau cia sang
dugc h

. 3

mang y nghia ngugc lai véi ban chat cia sang che nay.
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A

Yéu cau bao hg

1. Hop chit amit pyrazol c6 chira ete diphenyl c6 cong thirc I hodc cong thic II sau

cl Cl

CF;

2. Ché phdm thudc trir sdu c6 chira hop chét theo diém 1 1am thanh phan hoat chét.
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