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(57) Sang ché dé cap dén ché pham hiép dong bao gom:

mot thanh phan (A), bao gdm hop chit co cong thic (I) 3-diflometyl-N-(7-flo-1,1,3-

trimetyl-4-indanyl)-1-metyl-4-pyrazolcarboxamit
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Me Me
@,

mot hodc nhiéu thanh phén (B) c6 hoat tinh diét ndm hoic diét con trung, va ché pham theo
sang ché dugc dung de phong trir cac con trung gay hai ¢ cay trong ndng nghiép. Ngoai ra,
sang ché con dé xuit phuong phap phong trir ndm gdy bénh thyc vat va phuong phap
phong trir cac con tring gy hai ¢ cay trong nong nghiép ma sir dung ché pham da néu.
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Linh vyc ky thuat dwgce dé cap

Sang ché d& cap dén ché phdm hiép ddng ding dé bao vé cay trdng nong
nghiép, va phuong phép phong tru nim giy bénh thuc vat & cly trdng nong nghiép ma
stt dung ché phdm nay. Cu thé 13, sang ché dé xuit ché phdm bao gdbm mét hop chit
thudc 16p chét N-indanyl-pyrazolcarboxamit va mét hodc nhidu hop chét diét ndm

hodc diét con trung.
Tinh trang ky thuit ciia sing ché

Khi @mg dung céc san phdm chdng ky sinh vao néng nghiép, tng dung da duoc
biét dn rong rii 1a két hop hai hozc nhiéu san phém ¢6 co ché hoat ddng khac nhau
va/hoic muc dich sinh hoc khac nhau d& mo rong pham vi hoat dong ctia cic hdn hop
S0 v6i céc san phim duoc st dung riéng ré va tranh xay ra hién tuong khang thubc clia
c4c sinh vat gy hai, hién tuong ma c6 xu huéng lam gidm hiéu qua cta cac sén phim

chéng ky sinh duge st dung qua thoi gian.

Céc ché phim diét nidm N-indanyl-1-metyl-3-(halo)alkyl-4-pyrazolcarboxamit
véi cac hop chét diét ndm hodc diét con trung nhu céc azol, strobilurin, axylalanin,
phenylpyrol, clothalonil, dithio-carbamat, abamectin, diamit diét con trung,
neonicotinoit, sulfoxaflo, pyrethroit, carbamat, phenylpyrazol, d& dugc m6 ta trong cac
don diang ky séng ché  quéc té c6 cong bé WO 2011/135833, WO 2011/135835,
WO 2011/135836, WO 2011/135837, WO 2011/135838, WO 2011/135839, WO
2011/135827, WO 2011/135828, WO 2011/135830, WO 2011/135831, WO
2011/135832, WO 2011/135834, WO 2011/135840.

Chu don da bit ngd phat hién ra ring khi két hgp mot hop chét diét ndm dic
hiéu thudc 16p N-indanyl-pyrazolcarboxamit v&i mot hogc nhiéu hop chit dugc chon
tir hang loat cac hop chit c6 hoat tinh diét ndm hoic diét con tring, cac ché phém thu

dugc c6 cac hoat tinh sinh hoc nhu sau:

1) duoc cai thién so véi cac hoat tinh ky vong trén co s& cac hoat tinh cua san

phém duoc str dung riéng ré€;
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2) t5t hon so voi cac hoat tinh c6 thé dat duoc véi cac ché phém duoc boc 10

trong céc tai liéu sang ché néu trén.
Ban chét ky thuit ciia sing ché

Do d6, muyc dich thi nhét ciia sang ché 1a dé& xuét ché phim hiép ddng ding aé
bao v¢ cay tréng ndng nghiép bao gdm:
- it nhAt mot thanh phin [A] bao gdm hop chit ¢6 cong thirc (I) 3-diflometyl-N-(7-flo-
1,1,3-trimetyl-4-indanyl)-1-metyl-4-pyrazolcarboxamit

F
HF,C O
Me
N7 ) NH
/\N Me
Me Me

@
trong d6, Me 14 nhém metyl (CHs-),

- it nhit mot thanh phén [B] dugc chon tir céc hop chét diét nAm hoic diét con triung

thudc mét hoac nhiéu nhém hop chét diét nAm va diét con trung sau:
céc hop chit diét nim:

i) céc azol,

ii) cac din xuét amin;

iii) cac strobilurin;

iv) cac hop chét chéng ndm phin tring dic hidu;

v) cac anilin-pyrimidin;

vi) cac benzimidazol va chit dong déng;

vii) cac dicarboximit;

viii) cac thudc diét nidm dugc polyhalogen hoa;

ix) c4c chit cam tmng cta hé théng khang tip nhiém (systemic acquired resistance-
SAR);

X) céac phenylpyrol;
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xi) cac axylalanin;

xii) cac hop chit chéng bénh d¢6m phin tring;
xiii) cac dithiocarbamat;

xiv) cac arylamidin;

xv) axit phosphoric va céc din xuéit clia no;
xvi) cac hop chit diét nim chira ddng;
xvii) cac amit diét nim;

xviii) cac di vong nito;

cac hop chét diét con tring:

XiX) cac neonicotinoit;

XX) cac phenylpyrazol;

xxi) cac pyrethroit;

xxii) cic carbamat;

xxiii) cdc macrolit c6 ngudn gbc vi sinh;
xxiv) cac diamit di€t con trung;

xxv) cdc din xuét triflometylpyridyl.

M3 ta chi tiét sang ché

Hop chit c6 cong thic (I) ¢6 thé dugc didu ché:

1) bing cich ddng phéan axit héa hop chit N-(3-diflometyl-1-metyl-1H-4-

pyrazolcarbonyl)-6-flo-2,2,4-trimetyl-1,2,3,4-tetrahydro-quinolin (II), theo so d6 phan

tng 1, va nhu duge mo ta trong vi du 1:

So b 1
- F
HF,C O HF2C O
- Me
N~ axit N NH
\ \ ) Me
7 Me Me ’N Me
Me Me Me !
(D [4)]
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2) bing cach ngung tu axit 3-diflometyl-1-metyl-1H-pyrazol-4-carboxylic hogc
dan xuét cta nd, c6 cong thirc chung (III), v&i 7-flo-1,1,3-trimetyl-4-aminoindan (IV),
béng cach sir dung céc phuong phap da dugc biét trong linh vyc hoa hoc hitu co, theo

so db 2:

So d6 2
F
HF,C O
M -HX
Né)kx + N © M
\N / Me
Me/ Me
(III) av)

trong d6, X 12 nhoém dugce chon tir OH, C;-Cs alkoxy hodc nguyén tir halogen (t6t hon
1a clo).

Hop chit trung gian c6 cong thic (IT) 14n luot thu dwoc bing cach ngung tu hop
chét c6 cong thirc chung (IIT) v6i 6-flo-2,2,4-trimetyl-1,2,3,4-tetrahydroquinolin (V),

theo so do 3:

Sodd 3

F
HF,C 0
N X + HN —=HX
\
/N M
Me e Me Me

Gy V)

trong d6, X 1a nhém dugce chon tir OH, Ci-Cs alkoxy hodc nguyén tir halogen (t&t hon

1 clo).

Axit 3-diflometyl-1-metyl-1H-pyrazol-4-carboxylic va cac dan xuit cta né cb
cbng thirc chung (III) 1a cac san phdm di dugc biét, dugc md ta, vi du, trong patent

Hoa Ky s6 US 5093347.

Hop chét trung gian c6 cong thic (V) c6 thé dugc didu ché, theo so dd phan
g 4, bang cach hydro héa 6-flo-2,2,4-trimetyl-1,2-dihydroquinolin (VI), 1an luot thu
duoc theo phuong phép duge md ta trong Organic Synthesis, Coll. Vol. III, trang 329,
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bit diu tir axeton va 4-floanilin:

so dd 4
F F
2 COCHj H
— —— (V)
HN 2 HNT Y Pd/C
Me
(VD

trong céac cong thac tir (I) dén (VI) néu trén, Me 12 1a nhém metyl (CHs-).

Aminoindan c6 cong thitc (IV) c¢6 thé dugc diéu ché, twong tw nhu hop chat
dugc mo ta trong patent s6 EP 0654464, biang céch ngung tu 6-flo-2,2,4-trimetyl-1,2-
dihydroquinolin (VI) véi axit carboxylic hodc dan xuét cia né, hydro héa trén PA/C,

isome hoa bang axit sulfuric va thily phén lién két amit bang nudc trong axit axetic.

Hop chit c6 cong thirc (I) chita nguyén ti cacbon bét dbi & vi tri 3 ciia nhém
indanyl va thudng thu duge dudi dang hdn hop raxemic cua hai chit ddng phan dbi
anh c6 cAu hinh R va S (ty 1é mol R:S bing 1:1). Tuy nhién, c6 thé diéu ché hdn hop
ctia hai chit ddng phin d6i anh ctia hop chit ¢ cong thirc (I), trong d6 ty 16 R:S khic

v6i 1:1 (cac hdn hop dugce lam gidu).

Hon nita, c6 thd didu ché chit ddng phan ddi anh R va S riéng 1€ cta hop chét
c6 cong thirc (I) & dang gan nhu tinh khiét (> 99,99% trong luong).

Hon hop duoc lam gidu ddng phan dbi anh néu trén va cc chét ddng phan a6i
anh riéng 1¢ gingan nhu tinh khiét c6 thé duge didu ché, vi du, bing cach ngung tu cac
hop chét cé cong thitc chung (III) véi cac dang dugc lam giau hodc tinh khiét quang
hoc (chit ddng phan dbi anh riéng 1€ gin nhu tinh khiét) ctia aminoindan c6 cong thirc
(IV), theo so d phan tng 2; dang dugc lam giau hodc dang tinh khiét quang hoc ctia
aminoindan c¢é cdng thic (IV) cé thé 14n lugt thu duge qua cac phan g chon loc
quang hoc va/hodic phép tach héa hoc va/hodc séc ky dbi véi cac chat dong phan d6i
anh, theo cac phuong phap dugc mo ta trong tai li€u vé cac san phim dbng dang, vi

du, nhu dugc mé ta trong patent EP 0654464 néu trén.

Trong ché phim hiép ddng theo sang ché, hop chét c6 cong thic (I) c6 thé 1a
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hdn hop raxemic, (I)-RS, hodc hdn hop dugc 1am gidu clia mot trong hai chit dong
phén d6i anh, hodc tham chi 1 chét ddng phan d6i anh gén nhu tinh khiét dc hidu (I)-
R hodc (I)-S.

F
HF, 0o HF,C o]
Me

N7 NH N\/ )

\ / Me N

,N ) Me™ : /

Me H Me
(D-R (D-S

Trong trudng hop céc hdn hop dugc 1am giau ciia hgp chét c6 cong thic (I), cic
hén hop dugc 1am gidu trong chit ddng phan d6i anh R duge wu tién, t6t hon 13, theo
ty 18 R:S cua hai chit déng phan d6i anh ndm trong khoang tir 51:49 dén 99,99:0,01

trong luong.

Trong hai dang ddng phan ddi anh ctia hop chit c6 cong thic (I), isome gin nhu
tinh khiét R duoc u tién.

Cac hop chét ding d& chon thanh phan [B] cta ché phim hiép déng duogc chira
& day voi tén ISO quéc té chung cta chung; cac cu tric héa hoc va tén héa hoc CAS
va JUPAC cta chung duoc thong bdo trén website cia Alan Wood

(www.alanwood.net), Compendium of Pesticide Common Names; dbi voi hiu hét cac

hop chét, cac ddu hiéu nay cling dugc thong bao, cling véi dit li€u ly-hoa va déu hiu
sinh hoc, trong “Pesticide Manual”, C.D.S. Tomlin, 15th Edition, 2009, British Crop

Production Council Editor.

Céc vi du vé céc arylamidin diét ndm & nhém xiv duge bao céo trong cac don
dang ky sang ché qubc t& c6 cong bd WO 2000/46184, WO 2007/031508, WO
2009/156098.

Céc thanh phin [B] duoc wu tién cta ché phim theo séng ché 1a:

i) céc azol: azaconazol, bitertanol, bromuconazol, Xyproconazol, difenoconazol,
epoxyconazol, fenbuconazol, fluquinconazol, flusilazol, flutriafol, hexaconazol,
imazalil, ipconazol, metconazol, myclobutanil, penconazol, propiconazol, proclora,
prothioconazol, simeconazol, tebuconazol, tetra-conazol, triadimefon, triadimenol,

triflumizol, triticonazol,
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ii) cdc din xuAt amin: aldimorph, dodin, dodemorph, fen-propimorph, fenpropidin,

guazatin, iminoctadin, spiroxamin, tridemorph;

iii) cdc strobilurin: azoxystrobin, dimoxystrobin, fluoxa-strobin, kresoxim-metyl,
metominostrobin, orysastrobin, picoxystrobin, pyraclostrobin, pyrameto-strobin,

pyraoxostrobin, trifloxystrobin;

iv) cac hop chét chéng ndm phin tring dic hidu: xyflufenamit, flutianil, metrafenon,

proquinazit, pyriofenon, quinoxyfen;
v) anilin-pyrimidin: pyrimetanil, mepanipyrim, xyprodinil;

vi) céc benzimidazol va chit ddng ding: benomyl, carbendazim, fuberidazol,

thiabendazol, thiophanat-metyl;
vii) céc dicarboximit: iprodion, proxymidon;

viii) cac thudc diét ndm dugc polyhalogen hoa: clothalonil, captan, captafol, folpet,

diclofluanit, tolylfluanit;

ix) cac chit cam tmg ctia SAR: axibenzola, probenazol, isotianil, tiadinil;

x) cac phenylpyrol: fenpiclonil, fludioxonil;

xi) c4c axylalanin: benalaxyl, benalaxyl-M, furalaxyl, metalaxyl, metalaxyl-M;

xii) cédc hop chit chdng bénh d8m phin tring: ametoctradin, amisulbrom,
benthiavalicarb, xyazofamit, xymoxanil, dimetomorph, etaboxam, famoxadon,
fenamidon, flumetover, flumorph, fluopicolit, iprovalicarb, mandipropamit,

valifenalat;
xiii) c4c dithiocarbamat: maneb, mancozeb, propineb, zineb;

xiv) céc arylamidin: N-etyl-N-metyl-N’-{4-[3-(4-clobenzyl)-1,2,4-thiadiazolyl-5-oxy]-
2,5-xylyl}-formamidin;

xv) axit phosphoric va céc din xuit: fosetyl-nhém, kali phosphit, natri phosphit, colin

phosphit;

xvi) cac thudc diét ndm chtra ddng: ddng (II) hydroxit, ddng oxyclorua, ddng (II)
sulfat, hdn hop Bordeaux, ddng salyxilat C7H4O3-Cu, ddng oxit Cu0;

xvii) cdc amit di€t nam: carpropamit, fenhexamit, silthiofam, zoxamit, bixafen,


cvh140
Textbox
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boscalit, carboxin, fluopicolit, fluopyram, flutolanil, fluxapyroxat, furametpy,

isopyrazam, oxycarboxin, penflufen, penthiopyrat, sedaxan, thifluzamit;
xviii) cdc di vong nito: fenpyrazamin, fluazinam, pyribencarb, tebufloquin;

XiX) cac neonicotinoit: axetamiprit, clothianidin, dinotefuran, flupyradifuron,

imidacloprit, nitenpyram, thiacloprit, thiametoxam;
xX) cac phenylpyrazol: ethiprol, fipronil, flufiprol, pyrafluprol, pyriprol;

xxi) cac pyrethroit: bifenthrin, beta-xyfluthrin, xyhalothrin lamda, xypermethrin,
deltamethrin, tefluthrin;

xxii) cic carbamat: oxamyl, thiodicarb, carbosulfan, methiocarb, carbofuran;

xxiii) cdc macrolit c6 ngudon goc vi sinh vat: abamectin, emamectin benzoat,

spinetoram, spinosat;
xxiv) cac diamit diét con tring: clorantraniliprol, xyantraniliprol, flubendiamit; |
xxv) cac dan xuét triflometylpyridyl: flonicamit, sulfoxaflo.

Trong s6 cac hop chit néu trén, cac thanh phan[B] dugc wu tién cu thé 1a:

i) xyproconazol, difenoconazol, epoxyconazol, flutriafol, penconazol, proclora,

prothioconazol, tebuconazol, tetraconazol;
ii) fenpropimorph, spiroxamin;

iii) azoxystrobin, fluoxastrobin, kresoxim-metyl, picoxystrobin, pyraclostrobin,

trifloxystrobin;

iv) metrafenon, proquinazit;

V) mepanipyrim, xyprodinil;

vi) iprodion, proxymidon;

vii) carbendazim, thiophanat-metyl;

viii) clothalonil;

x) fludioxonil;

xi) benalaxyl, benalaxyl-M, metalaxyl-M;

xii) benthiavalicarb, xyazofamit, xymoxanil, dimetomorph, mandipropamit,
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valifenalat;

XVvi) déng (I) hydroxit, ddng oxyclorua, déng (II) sulfat, ddng salyxilat C7H403:Cu,
déng oxit Cu20;

xix) clothianidin, imidacloprit, thiacloprit, thiametoxam;
xx) ethiprol, fipronil;

xxi) xyalothrin lamda, deltamethrin, tefluthrin;

xxiv) clorantraniliprol, flubendiamit.

Céc ty 1€ trong luong cia thanh phin [A] va [B] trong ché phim theo sang ché
c6 thé thay dbi trong pham vi rong, thdm chi phu thudc vao céc vi tri para can duoc
kidm soat v phu thudc vao thanh phin [B] duy nhét dugc st dung (hogic nhiéu thanh
phin [B] dugc sir dung), va thuong nim trong khoang tir 1:20 dén 20:1.

Céc ché phdm dugc wu tién 1a cac ché phim bao gdm it nhét c4c t0 hop cla céc

hop chét sau:

C1: ()-RS + tetraconazol;
C2: ()-RS + tebuconazol;
C3: (I)-RS + xyproconazol;
C4: (I)-RS + difenoconazol;
C5: (I)-RS + epoxyconazol;
Cé6: (I)-RS + flutriafol;

C7: (I)-RS + penconazol;
C8: (I)-RS + prothioconazol;
C9: (I)-RS + proclora;

C10: (I)-RS + fenpropimorph;
C11: ()-RS + spiroxamin;
C12: (I)-RS + azoxystrobin;
C13: (I)-RS + fluoxastrobin;

C14: (I)-RS + kresoxim-metyl;

-10-
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C15: (I)-RS + picoxystrobin;
C16: (I)-RS + pyraclostrobin;
C17: (I)-RS + trifloxystrobin;
C18: ()-RS + metrafenon;
C19: (I)-RS + proquinazit;
C20: (I)-RS + mepanipyrim;
C21: (I)-RS + xyprodinil;
C22: ()-RS + iprodion;

C23: (I)-RS + proxymidon;
C24: (I)-RS + carbendazim;
C25: (I)-RS + thiophanat-metyl;
C26: (I)-RS + clothalonil;
C27: (I)-RS + fludioxonil;
C28: (I)-RS + benalaxyl-M;
C29: (D-RS + metalaxyl-M;
C30: (I)-RS + benthiavalicarb;
C31: (I)-RS + xyazofamit;
C32: (I)-RS + xymoxanil;
C33: (I)-RS + dimetomorph;
C34: (I)-RS + mandipropamit;
C35: (I)-RS + valifenalat;
C36: (I)-RS + ddng salyxilat C7H403-Cu;
C37: (D-RS + ddng oxit Cuz0;
C38: (I)-RS + clothianidin;
C39: (I)-RS + imidacloprit;

C40: (I)-RS + thiacloprit;

-11-
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C41: (D-RS + thiametoxam,

C42: (I)-RS + ethiprol;

C43: (I)-RS + fipronil;

C44: (I)-RS + xyhalothrin lamda;

C45: (I)-RS + deltamethrin;

C46: (I)-RS + tefluthrin;

C47: (I)-RS + clorantraniliprol;

C48: (I)-RS + flubendiamit;

C49: (I)-RS + tetraconazol + azoxystrobin,
C50: (I)-RS + tebuconazol + azoxystrobin;
C51: (I)-RS + epoxyconazol + azoxystrobin;
C52: (I)-RS + xyproconazol + azoxystrobin;
C53: (I)-RS + propiconazol + azoxystrobin;
C54: (I)-RS + prothioconazol + azoxystrobin;
C55: (I)-RS + tetraconazol + picoxystrobin;
C56: (I)-RS + tebuconazol + picoxystrobin;
C57: (I)-RS + epoxyconazol + picoxystrobin;
C58: (I)-RS + xyproconazol + picoxystrobin;
C59: (I)-RS + propiconazol + picoxystrobin;
C60: (I)-RS + prothioconazol + picoxystrobin;
C61: (I)-RS + tetraconazol + kresoxim metyl;
C62: (I)-RS + tebuconazol + kresoxim metyl;
C63: (I)-RS + epoxyconazol + kresoxim metyl;
C64: (I)-RS + xyproconazol + kresoxim metyl;
C65: (I)-RS + propiconazol + kresoxim metyl;

C66: (I)-RS + prothioconazol + kresoxim metyl;

-12-
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C67: (I)-RS + clothalonil + azoxystrobin;

C68: (I)-RS + clothalonil + picoxystrobin;

C69: (I)-RS + clothalonil + pyraclostrobin;

C70: (I)-RS + clothalonil + kresoxim metyl;

C71: (D-RS + ddng (II) hydroxit + déng oxy-clorua;

C72: ()-RS + ddng (IT) hydroxit + ddng oxy-clorua + ddng salyxilat C7H403-Cu;
C73: (I)-RsS2 + tetraconazol;

C74: (I)-RsS: + azoxystrobin;

C75: (I)-RsS: + benalaxyl;

C76: (I)-RoS; + tetraconazol;

C77: (I)-ReS1 + azoxystrobin;

C78: ()-R + tetraconazol;

trong do:

- (D-RS la hop chét c6 cong thirc (I) & dang hdn hop raxemic,

- (I)-RsS; 12 hop chit c6 cac chit ddng phan déi anh R va S theo ty 1& mol R:S =8:2,
- (D-RoS1 1la hop chit c6 cac chét dong phan dbi anh R va S theo ty 1€ mol R:S =9:1,
- ()-R 1 chét ddng phan ddi anh R & dang gén nhu tinh khiét (>99,99% trong luong).

Tét hon 13, trong cac ché phdm C1-C25, C27-C35, C-38-C48 va C73-CT77, ty 1§
trong lugng cta thanh phén [A] va [B] nim trong khoang tir 1:20 dén 20:1.

Tét hon 1, trong céc ché phdm C26, C36, C37, ty 1¢ trong luong cia thanh
phdn [A] va [B] nim trong khoang tir 1:20 dén 20:10.

Tét hon 13, trong céc ché pham C49-C69, ty 18 trong lugng cla thanh phén [A]
v6i hai thanh phin [B] ([A]:[B1]:[Bz]) niim trong khoang tir 1:20:20 dén 20:1:1.

Tét hon 13, trong ché pham C70, ty 1€ trong lugng cua thanh phan [A] v6i hai
thanh phan [B] ([A]:[B1]:[B2]) nim trong khoang tir 1:20:20 dén 20:10:1, trong khi do,
trong ché phAm C71, ty 18 [A]:[B1]:[B2] ndm trong khoang tlr 1:20:20 dén 20:10:10.

Tét hon 13, trong ché phim C72, ty 1¢ trong luong ciia thanh phan [A] voi ba
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thanh phén [B] ([A]:[B1]:[B2]:[B3]) nim trong khoang tir 1:20: 20:20 dén 20:10:10:10.

Nhu néu trén, cac ché phém theo sang ché thé hién tac dung hiép déng manh,
ma c6 thé duoc danh gia bang cach ap dung cong thic Colby (“Weeds”, 1967, 15,
trang 20-22):

Et = Ea+Es—(EaxEgr/100)

trong d6 E; 12 phan trim hiéu qua ky vong ddi véi ché phim chira cac hop chét A va B
& lidu da+dp, Ea 12 ph?ln tram hi€u qua quan séat dugc d6i voi thanh phén A & liéu da,

Es 13 phin trim hidu qua quan st dugc déi véi thanh phdn B & lidu ds.

Khi hiéu qua quan sat duoc ddi voi ché phdm A+B (Ea+s) cao hon so véi hidu

qua ky vong theo cong thitc Colby (Ea+s/E; > 1), tirc 13 ¢6 tac dung hiép ddng.
Trong trudng hop céc t6 hop ¢é ba thanh phén, cong thirc Colby trd thanh:
Et = Ea+EB1+EB2~Ea 'Epi1+Ea-Ep2+EB1-Ep2/100)+(Ea-Eg1-Ep2/10000)

trong d6 E: 1a phan trim hiéu qua ky vong dbi voi ché phAm chira hop cht A, B; va By
& liéu da+dpi+dez, Ea 12 phin trim hiéu qua quan sat dwogc dbi voi thanh phin A & lidu
da, Ep1 14 phdn trim hiéu qua quan sat dugc dbi v6i thanh phin B; & lidu dsi, Es: 13
phan trim hiéu qua quan st dugc d6i v6i thanh phin B, & lidu ds,. Khi hiéu qua quan
sat duoc d6i véi ché phdm A+B1+B2 (Ea+s1+82) cao hon so véi hidu qué ky vong theo

cdng thirc Colby (Eassi+s2/Et > 1), tirc 1a ¢6 tac dung hiép ddng.

Do tac dung hiép ddng cao, d6 16n ctia pham vi hoat dong, sy giam déng k& vé
hién twong khang vi sinh vt dich, cac ché phém theo sang ché duoc cung cép vO1 hoat
tinh diét ndm rit cao, ma co tac dung d6i v6i nhidu ndm gdy bénh thuc vat tAn cong

ciy tréng ndng nghiép quan trong.

Cac ché phdm nay gy ra hoat tinh diét ndm ma c6 thé ciru chita, ngin ngira
hodc loai bo, va thudong cé ddc tinh thuc vat thép hodc khdng c6 ddc tinh thuc vét trén
céc cdy trong dugc xtt Iy.

Do d6, cac ché phadm diét nim hiép ddng theo sang ché c6 thé duoc sir dung dé
phong trir nAm giy bénh thuc vat & cdy trdng nong nghiép.

Céc vi du v& ndm gdy bénh thuc vat ma cé thé duoc xir ly hi€u qué va dugc diét

trir bang ch€ pham theo séng ché, 1a céc loai nam thudéc nhdm nam dam, nam nang,
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nim bét toan, ndm nudc: Puccinia spp., Ustilago spp., Tilletia spp., Uromyces spp.,
Phakopsora spp., Rhizoctonia spp., Erysiphe spp., Sphaerotheca spp., Podosphaera
spp., Uncinula spp., Helminthosporium spp., Rhynchosporium spp., Pyrenophora spp.,
Monilinia spp., Sclerotinia spp., Septoria spp. (Mycosphaerella spp.), Venturia spp.,
Botrytis spp., Alternaria spp., Fusarium spp., Cercospora spp., Cercosporella
herpotrichoides, Colletotrichum spp., Pyricularia oryzae, Sclerotium spp.,
Phytophtora spp., Pythium spp., Plasmopara viticola, Peronospora spp.,

Pseudoperonospora cubensis, Bremia lactucae.

Céc céy trong chi yéu c6 thé duoc bao vé bang ché phim theo sang ché bao
gdm céc ngii cbe (lua my, lua mach, lia mach den, yén mach, lua gao, ngd, lua mién,
v.v.), cdy an qud (tdo, 1€, mén, ddo, hanh nhédn, anh dao, chudi, nho, dau, mam x6i
ngéy, mam x0i, v.v.), cac cdy ho cam (cam, canh, quit, budi, v.v.), cac cdy ho déu (ddu
do, dau ha lan, dau lang, ddu tuong, v.v.), rau (rau bina, rau diép, mang tay, bép cai, ca
rdt, hanh cu, ca chua, khoai tdy, ca tim, 6t, v.v.), cdy ho bau (bi ngd, bi ngodi, dua
chudt, dua, dua hiu, v.v.), cdy chira dau (huéng duong, cai diu, dau phong, thiu dau,
dira, v.v.), cdy thudc 14, cdy ca phé, cdy tra, ciy ca cao, ci cai dudng, cdy mia, ciy

bong.

Cu thé 13, ché phim theo séng ché duogc ching minh 13 hitu dung mét cach cu
thé trong viéc phong trir Plasmopara viticola trén céc ciy day leo, Phytophtora
infestans va Botrytis Cinerea trén ca chua, Puccinia recondita, Erysiphae graminis,
Helminthosporium teres, Septoria nodorum va Fusarium spp. trén ngii cdc, trong viéc
phong trir Phakopsora pachyrhizi trén ddu tuong, trong viéc phong trir Uromyces
Appendiculatus trén dau dd, trong vi€c phong trir Venturia inaequalis trén cdy tdo,

trong vi€c phong trr Sphaerotheca fuliginea trén cdy dua chudt.

Ngoai ra, ché phim theo sang ché ciing hitu dung trong viéc phong trir vi khuin
va vi rut gy bénh thyuc vat, nhu, vi du, Xanthomonas spp., Pseudomonas spp., Erwinia
amylovora, virut thé kham & thudc 14.

Ché phim bao gdm it nh4t mdt hop chét c6 cong thirc (I) va, 13 thanh phén [B],
it nhit mot hop chét diét con trung dugc chon tir mgt hodc nhiéu nhém hop chét tir xix
dén xxv néu trén, ngoai vi€c cd hoat tinh diét nidm uu viét, con c6 hoat tinh diét con

tring wu viét chéng lai nhidu loai con tring gy hai cho c4y tréng néng nghiép.
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Do d6, céc ché phim theo sang ché, bao gdm it nhit mot hop chit c6 cong thirc
D vait nhét mot hop chét diét con tring dugc chon tir mot hodc nhidu nhém hop chét
tir xix dén xxv néu trén, c6 thé duoc sir dung d& phong trir cic con tring gay hai & ciy

trdng néng nghiép.

Céc vi du vé con tring ma c6 thé dugc phong trir bing ché phdm néu trén, 1a
cbn tring thudc thir tw 13 by canh nira, bd canh vay, bd canh vién, bd hai canh, bd canh
cting, bo canh thing, bd canh mang: Aphis gossypii, Myzus persicae, Macrosiphum
euphorbiae, Brevicoryne brassicae, Toxoptera citricidus, Trialeurodes vaporariorum,
Bemisia tabaci, Aonidiella aurantii, Comstockaspis perniciosa, Unaspis citri, Psylla
piri, Laodelphax striatellus, Nilaparvata lugens, Nephotettix cincticeps, Nephotettix
virescens, Chilo suppressalis, Ostrinia spp., Spodoptera spp., Mamestra brassicae,
Agrotis spp., Thricoplusia spp., Heliothis spp., Helicoverpa spp., Pieris spp.,
Adoxophyes spp., Grapholita molesta, Cydia spp., Phyllonorycter blancardella,
Lymantria spp., Plutella xylostella, Péctiﬁophora gossypiella, Hyphantria cunea,
Thrips spp., Frankliniella spp., Dacus spp., Ceratitis capitata, Liriomyza trifolii,
Anthonomus grandis, Callosobruchus chinensis, Diabrotica spp., Agriotes spp.,
Tribolium spp., Locusta migratoria, Oxya spp., Solenopsis spp., Blattella germanica,

Periplaneta spp.

Ngay ca khi thanh phin [A] va [B] c6 thé duoc tron va 4p dung 1én ciy trong
can duoc bao vé, ddi vai vide st dung thyc tién trong néng nghiép, thudng t6t hon 1a
sir dung cac ché phim diét nim, theo sang ché, & dang cong thirc phdi ché kiém dich

thuc vét thich hop.

Thanh phdn [A] v& c4c thanh phén [B] c6 thé dugc phdi ché riéng r& va duoc
tron trong chét pha lodng da dugc chon trude (vi du, nudce) tai thoi diém xur ly cay
tréng néng nghiép cin dugc bao vé, hoic két hop véi ché phdm duy nhit str dung ngay
trude khi xtr ly.

3 ca trong truong hop céc thanh phin dugc phdi ché riéng 18, va trong trudng
hop thanh phéan [A] va [B] dugc két hop v6i nhau trong ché phdm sir dung ngay, ché
phdm nay c6 thé & dang bot kho, bot udt, phan cd dic cé thé nhii twong héa, nhil
tuong, vi nhii tuong, hd, hat, hat phén tan dugc trong nude, dung dich, huyén phu,

v.v.: viéc chon dang ché phém phu thudc vao céc déc tinh cta thanh phén A vaB,va
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vao viéc sir dung cu thé.

Ché phdm dwoc didu ché bing cac phuong phap da biét, vi du, bing cach pha
loding céc thanh phan hoat tinh v6i chit pha lodng dang rén hoc dang 16ng, c6 thé c6
chét hoat dong bé mit, chét phan tan, chit tao huyén phu, chit 6n dinh, chit bd tro,

V.V..

Céc hop chét sau c6 thé dugc st dung, vi du, 1am chét pha lodng dang rén hodc
chét mang: silica, cao lanh, bentonit, d4 talc, dit diatomit, dolomit, canxi carbonat,

magie carbonat, thach cao, dit sét, silicat tng hop, attapulgit, seppiolit.

Céc hop chét sau c6 thé dugc sir dung, vi dy, lam dung méi ho#c chit pha loang
dang 18ng, ngoai nudc, dung méi hitu co thom (hén hop xylol hoic alkylbenzol,
clobenzen, v.v.), parafin (kiém dﬁu), rugu (metanol, propanol, butanol, octanol,
glyxerol, v.v.), este (etyl axetat, isobutyl axetat, alkyl carbonat, alkyl este cia axit
adipic, alkyl este clia axit glutaric, alkyl este cta axit sucxinic, alkyl este cua axit
lactic, v.v.), dau thuc vat (déu hat nho, diu hudng duong, dau d4u nanh, diu thdu dau,
dau ngo, dau dau phong, va céc alkyl este cta chung), keton (xyclohexanon, axeton,
axetophenon, isophoron, etyl amyl keton, v.v.), amit (N, N-dimetylformamit, N-
metylpyrolidon, v.v.), sulfoxit va sulfon (dimetylsulfoxit, dimetyl-sulfon, v.v.) va céc

hén hop cia ching.

Chét hoat dong bé mit ¢ thé duoc str dung 1a mudi natri, mudi canxi, mudi
kali, trietylamin hoc trietanolamin ctia alkylnaphtalensulfonat, polynaphtalensulfonat,
alkylsulfonat, aryl-sulfonat, alkylarylsulfonat, polycarboxylat, sulfosucxinat,
alkylsulfosucxinat, lignin sulfonat, alkyl sulfat; va rugu béo duoc polyetoxyl héa lai,
alkyl phenol dugc polyetoxyl héa, este ciia sorbitol duge polyetoxyl héa, polypropoxy
duoc polyetoxyl héa (copolyme khéi), c6 thé duoc st dung.

Ché phém cling c6 thé chira cac chit phu gia dic hiéu nhim cac muyc dich cu
thé, vi du, chit chéng dong nhu propylen glycol, hodc chét két dinh nhu goém arabic,
rugu polyvinyl, polyvinylpyrolidon, v.v..

Néu mudn, céc thanh phin hoat tinh khéc tuong thich véi [A] va [B] c6 thé
duoc bd sung vao ché phém, nhu, vi dy, cac hop chét diét ndm hoic diét con trung
khac khéc véi cac thanh phén [B] néu trén, chét diéu hoa thuc vét, khang sinh, thube

diét nam, phén bon va/hodc cac hdn hop ciia ching.
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Céc vi du vé thudc diét ndm, khéac voi cac thanh phin [B], ma c6 thé c6 trong
ché phim hiép ddng theo sang ché duoc liét k& dudi day véi tén ISO quéc té cla
ching: ampropylfos, anilazin, benodanil, blasticidin-S, bupirimat, buthiobat,
chinomethionat, cloneb, clozolinat, debacarb, diclon, diclobutrazol, diclomezin,
dicloran, dicloxymet, dietofencarb, diflumetorim, dimethirimol, dinocap, dipyrithion,
ditalimfos, dithianon, edifenphos, ethirimol, etoxyquin, etridiazol, fenaminsulf,
fenapanil, fenarimol, fenfuram, fenoxanil, fentin, ferbam, ferimzon, floimit,
fluotrimazol, flusulfamit, hymexazol, hydroxy-quinolin sulfat, iprobenfos,
isoprothiolan, kasugamyxin, mancopper, mebenil, mepronil, meptyldinocap,
methfuroxam, metiram, metsulfovax, natamyxin, nitrothal-isopropyl, nuarimol, ofurac,
oxadixyl, pefurazoat, penxycuron, pentaclofenol va cac mudi cha né, phtalua,
piperalin, polyoxin, propamocarb, prothiocarb, pyracarbolit, pyrazophos, pyribencarb,
pyrifenox, pyroquilon, pyroxyfu, quinaxetol, quinazamit, quintozen, streptomyxin,
thiadiflo, thixyofen, thiram, tioxymit, tolclofos-metyl, triarimol, triazbutil, triazoxit,

trixyclazol, triforin, validamyxin, vinclozolin, ziram, sulfua.

Téng ndng d6 cta thanh phin [A] va [B] trong ché phdm c6 thé thay d6i nim
trong mot khoang rong; thuong 13 nim trong khoang tir 1% dén 99% trong lugng so
voi tdng trong lwong ché phim, t6t hon 13, tir 5% dén 90% trong lugng so véi tbng

trong lwong ché pham.

P& bao vé cay trdng ndng nghiép, ché phdm theo sang ché c6 thé duoc 4p dung
vao by phén bét ky cua cdy, hodc trén hat trudc khi gieo, hodc trén d4t ma cay sinh

trudng.

Do d6, muc dich khac ctia sang ché 13 d& xuit phuong phap phong trir nim gay
bénh thyc vat & ciy trdng nong nghiép, bao gdm ap dung 1iéu hitu hiéu cua it nhit mot
ché phim diét nAm hiép ddng c6 dang néu trén vao mot hoic nhiéu b phan cia cay
cin dugc bao vé (vi du, trén canh chiét, 14, qua, than, nhanh, ré) va/hoic trén hat clia
cdy ndy trudc khi gieo, va/hogic trén dit ma cy ndy sinh trudng.

Khia canh khéc cta sing ché 12 phuong phép phong trir céc con tring gy hai &
cdy tréng noéng nghiép ma bao gdm 4ap dung liéu hitu hiéu cta it nhit mot ché phdm
diét nAm hiép ddng bao gdm it nhat hop chit c6 cong thirc (I) va it nhit mo6t hop chét

diét con trung duogc chon tir mot hodc nhi€u nhém hgp chat tir xix dén xxv néu trén,
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vao mdt hodc nhi€u bd phén cia cdy can dugc bao vé (vi dy, trén canh chiét, 14, qua,
thén, canh, r€) va/hodc trén hat cua cdy trudc khi gieo, va/hodc trén dat ma cay sinh

trudng.

Céch 4p dung duoc wu tién dbi v6i ché phdm bao gdm hop chit (I) va it nhét
mét hop chit diét con trung dugc chon tir m§t hodc nhiéu nhém hop chét tir xix dén

xxv 1a phu 1€n hat.

Téng luong thanh phin [A] va [B] duoc 4p dung dé thu dugc tic dung duge
mong mudn c6 thé thay dbi theo cac yéu t6 khac nhau nhu, vi du, cic hop chit dugc sir
dung, ciy trdng duoc bao quan, loai mam bénh hodc con tring, mic d6 14y nhiém,

diéu kién moéi trudong, phuong phap ap dung, ché phim dugce str dung.

Lidu tdng cong cac thanh phin [A] va [B] nim trong khoang tir 10g dén
5kg/hecta cdy trong nong nghiép thudng tao ra di téc dung phong trir.

Céc vi du sau dugc thuc hién nham gitp hi€u 6 hon sang chée, nén dugc coi la

dung d& minh hoa va khéng gi6i han sang ché.
Vi du thye hién sing ché

Vi du 1: DPidu ché 3-diflometyl-N-(7-flo-1,1,3-trimetyl-4-indanyl)-1-metyl-4-

pyrazolcarboxamit (I)

Nho giot 40g dung dich 3-(diflometyl)-1-metyl-1H-pyrazol-4-carbonyl cclorua
[hop chit ¢ cong thirc (III); MW 194,5] trong 40ml dicloetan & nhi¢t o trong phong
vao 34g dung dich 6-flo-2,2,4-trimetyl-1,2,3,4-tetrahydroquinolin [hop chét c6 cong
thie (V); MW 193] va 30ml trietylamin trong 200ml dicloetan.

Sau khi khudy trong 3 gid & nhiét d6 hdi lwu, r6t hdn hop phan tng trong nudce
(1,2 1) va chiét bing dicloetan. Rira 16p hitu co bang axit hydrocloric chita nuéc 10%,
lam khan bing natri sulfat, c6 dic trong moi trudong chén khong dé tao ra 58g san
phim thé dang rén twong tng véi N-(3-diflometyl-1-metyl-1H-4-pyrazolcarbonyl)-6-
flo-2,2,4-trimetyl-1,2,3,4-tetrahydroquinolin [hop chit c6 cong thirc (IT); GC-khdi
lugng: M* = 351].

Déi voi san phim thd nay, bd sung 165ml axit sulfuric chira nudc 85% va sau
d6 gia nhiét hdn hop c6 khudy & nhiét d6 60°C trong 30 phut. Sau khi 1am ngudi, rét

hdn hop vao nudc va d4, va chiét bang diclometan. Sau do, rira 16p hitu co bang nudc,
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dung dich bdo hoa cta natri bicarbonat trong nudc, va dung dich bdo hoa cla natri
clorua trong nudc. Lam khan 16p hitu co bing natri sulfat va c¢6 dic trong mdi trudng
chan khong: tinh sach phin con lai bang séc ki trén silica gel (dung mdi rira giai:
heptan/EtOAc 6:4) dé tao ra 48g chét rdn mau trdng c6 diém néng chay 1a 147°C,
twong tmg véi san phim dugc mong muén & dang raxemic, (I)-RS. GC-khéi lugng:
M*=351.

'H NMR (200Mhz, CDCls) & &: 1,43 (3H,d), 1,38 (3H,s), 1,44 (3H,s), 1,66
(1H,dd), 2,21 (1H,dd), 3,38 (1H m), 3,98(3H,s), 6,81 (1H, bs), 6,95 (1H,), 6,70( 1H,
m), 7,81 (1H,bs), 8,03 (1H,bs)

Vi du 2: Didu ché cac chit ddng phin dbi anh riéng r& ctia hop chét (D).

Tron 36,8g (1 duong lugng) 7-flo-1,1,3-trimetyl-4-aminoindan raxemic [hop
chét (IV)] va 14,3g (0,5 duong lugng) axit D-(2S,3S)-(—)-tatric trong metanol (30ml)
va gia nhiét ¢ nhiét 46 70°C trong 1 gio.

Dé& ngudi hdn hop dén nhiét d6 trong phong; phén két tia duoc tao ra va giit
hdn hop trong mot d&m & nhiét 4o 4°C. Loc chét rén duoc tao ra, rira bﬁng mdt lugng
nhé metanol va tai két tinh khoi metanol sdu 14n dé tao ra 14,8¢g chét rin mau khong

tréng, twong tmg v6i 7-flo-1,1,3-trimetyl-4-aminoindan D-tatrat.

B4 sung dung dich natri hydroxit chita nuée 5% vao mubi cho dén khi d6 pH >
10, va chiét hdn hop ba 1in bing dietyl ete. Rita 16p hitu co da duge gom lai bing nudc
va nudc mudi. Sau d6, 1am kho trén NaySOs va c6 dic dudi ap suit giam dé thu duogc
6,382 (-)-4-amin-7-flo-1,1,3-trimetylindan nhu la bdt mau tring (san luong 17%);
lugng chét ddng phén dbi anh du (e.e.) > 99% (HPLC).

B4 sung timg giot 600mg dung dich axit 3-diflometyl-1-metyl-1H-pyrazol-4-
carboxylic [hop chéit (IID)] va luong xtic tic N,N-dimetylformamit trong diclometan
(7mL), 450mg thionyl clorua. Hi Iuu hdn hop trong 2 gid. Gidm st phan tmg bing
GC/MS. Lam bay hoi dung mdi trong mdi trudng chan khong. Str dung clorua axit tho

thu dugc & budc tiép theo.

BS sung timg giot dung dich 3-diflometyl-1-metyl-1H-pyrazol-4-carbonyl
clorua th6 trong dicloetan (6mL) trong 10 phit, trong mdi truong nito, vao 660mg

dung dich (-)-4-amin-7-flo-1,1,3-trimetylindan, luong xuc tic 4-dimetylaminpyridin
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va 420mg trietylamin trong dicloetan (SmL).

Khudy hdn hop & nhiét d6 trong phong qua dém. Khi két thiic phan Umg (giam
sat qua GC-MS), pha loing hdn hop bing diclo-metan (20mL) va 1am lanh & nhiét do
0°C; bd sung dung dich (20mL) HCI 5%.

Téch c4c 16p va rira pha hitu co bang dung dich HCI 5% (2 x 20mL), nuéc (2 x
20mL) va nudc mudi, sau d6 1am kho trén NapSOs. Lam bay hoi dung méi dudi ap

suat giam dé tao ra 1,3g chit rin mau vang nhat.

Tinh sach san phdm thd bing sic ky cot (dung mdi rira giai: heptan/EtOAc 6:4)
d8 tao ra 1,1g (san luong 92%) chit ddng phan di anh tinh khiét 99,5% (-) (e.e. >
99% duoc xac dinh bing HPLC véi cot d6i ximg) nhur 14 chit rin mau tréng c6 diém
nong chay = 129-130°C.

GC-MS: M* = 351; [a]p? = - 59,5°(CHCls, 1g/100 ml).

Theo céch twong tu, bat dau tir 7-flo-1,1,3-trimetyl-4-aminoindan raxemic [hop
chdt (IV)] va axit L-(2R,3R)-(+)-tatric, didu ché cht ddng phan dbi anh tinh khiét
99,3% (+) (e.e. > 99% dugc xac dinh bing HPLC véi cot d6i xtmg): chét rin mau
tring c6 diém néng chay = 131-132°C.

GC-MS: M* = 351; [a]p® =+ 60,1°(CHCls, 1g/100 ml).

Vi du 3: X4c dinh hoat tinh "in vitro" cta raxemic (I) va chét ddng phan d6i anh chéng
vi sinh vat gy bénh thuc vat.

Trong diéu kién v6 tring, hoa tan raxemic dung trong k¥ thuét (I), chét ddng
phan dbi anh (-) va (+) (dugc diéu ché trong vi du 2) ding & thir nghiém, trong
dimetylsulfoxit va pha logng 3 1in theo timg giai doan d thu duoc dudng cong e ché
su sinh trudng. Didu ché cac dung dich xir Iy chira nuéc bing cach bd sung nguyén
lieu DMSO vao nudc va tron bang dng hit dén dén 2x ndng d6 xtr Iy cudi cing va 2x

ndng d6 DMSO cudi ciing 14 1,6%.

Thu gom céc tAm hinh thanh bao tir ctia vi sinh v4t gy bénh thuc vt trong diéu
kién v trung trong % dich nudc dextroza khoai tdy. Loc cac bao tir bing vai thua va
pha logng dén khoang 40000 bao t/ml. Phan udc cac bao tir vao céc tdm vi chuén c6
96 15 & 150 microlit bao tir trong dng nhya/15. Sau d6, xir ly cac bao tir gdy bénh trong
dng nhyra bang 2x dung dich xtt Iy chtra nudc hodc DMSO 1,6% @& phong trir dé tao ra
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1x ndng d6 cudi cling hoic DMSO 0,8%. Sau do, gift cac tim nay trong 43 gidr & nhiét

do trong phong.

Sau 43 gid & nhiét 46 trong phong, danh gia béng mét thuong qua kinh hién vi
cac tim vé sy nay mam ciia cic bio tir va sy e ché sinh trudng. Cac tAm nay ciing
duoc do su tc ché sinh trudng v& mit s6 luong bz"mg cach do mat d6 quang hoc trén
méy ghi tAm phd quang ké & budc séng 405 nanomet. Pidu chinh mat d9 quang hoc dé
hép thu mdi truong va thanh phin hoat tinh bing cich giam s ghi 405nm ddi véi 2x
dung dich xir ly chira nuéc hodc dung dich DMSO dugc pha loéng bz“mg 1/2 dich nuéc

dextroza khoai tdy va khdng cé bao tir.

Tinh % sy e ché sinh trudng cla thé giy bénh thu dugc dbi voi raxemic k§
thuét (I), chit ddng phan dbi anh (-) va (+) theo cong thirc:

Phén trdm trc ché = ((1 - (OD xit ly - OD xir ly d6i chimg) /(OD khéng dugc xir 1y -
OD ddi chimg khéng dugc xir 1y)) x 100)

trong d6 OD xir Iy 12 m4t d6 quang hoc & 405nm ddi vé6i bao tir trong dng nhua cong
dung dich xir Iy chtra nudc va OD trt tréng 14 mét d6 quang hoc & 405nm dbi véi 2x
dung dich xtr ly chira nude cdng ¥ dich dextroza khoai tdy va khong c6 bao tir va OD
khong dugc xtr ly 1a mét 4§ quang hoc & 405nm dbi véi cac bao tir cong DMSO 1,6%
va OD tréng khong duoc xir ly 1a mat d6 quang hoc & 405nm ddi véi DMSO 1,6%
cong Y% dich dextroza khoai tiy va khong c6 bao tir. Céc tri s 14 trung binh ctia ba ban
sao. Tinh ndng d6 cta raxemic, chit déng phan dbi anh (-) va (+) tao ra 50% su tc ché
sinh trudng (pI50) bing cach sir dung phin mém GraphPad Prism. Tinh céc tri s§ phin

trim trc ché bing céch sir dung phdn mém GraphPad Prism phién ban 4.

Cac vi sinh vat dugc thtr nghi€ém 1a Botrytis cinerea (BC), Stagonospora

nodorum (SN) va Magnaporthe griseae (MG).

Céc két qua dugc thong bao trén bang 1.

Béng 1.
Hop chét BC pI50 SN pI50 (ppm) | MG pI50 (ppm)
(ppm)
Raxemic (I) 0,32 1,1 0,72
()-(D 0,17 0,42 0,46
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H-D n.i 72 4,6

n.i. (no inhibition) = khéng trc ché

Vi du 4: Xéc dinh hoat tinh diét nAm trong Gng dung ngin ngira (5 ngay) chdng

Puccinia recondita trén lua my.

Xitr 1y 14 cua cdy lia my thudc gidng Salgemma, sinh truéng trong cc binh
trong méi truomg c6 didu kién dugc gift & nhiét d6 20°C va d6 4m tuong dbi 1a 70%
(relative humidity-R.H.), bing cach phun c hai mit ctia 14 bing hop chét va ché phdm

duge thir nghiém ma phan tan trong dung dich hydroaxetonic cé axeton 20% thé tich.

Sau khi duy tri 5 ngay trong méi truong ¢ didu kién, phun céc cdy ndy & ca hai
mit ctia 14 bing huyén phi ctia bao tir dinh chita nu6c thude gidng Puccinia recondita

(2mg vat cAy/ml dung dich lay nhiém).

Sau khi phun, giit c4c cdy nay trong méi trudng bo hoa do dm & nhiét &6 nim

trong khoang tir 18 dén 24°C trong giai doan nim (1 ngay).

Sau giai doan nay, dit cac ciy trong nha kinh c¢é R.H. 1a 70% va nhiét do nim
trong khoang tir 18 dén 24 °C trong 14 ngay.

O cubi giai doan ndy, cic triéu chimg giy bénh bén ngoai xuét hién va do d6 c6
thé tién hanh danh gi4 béng mét thuong mat do lay nhidm. Hoat tinh diét ndm dugc
biéu hién bing phan trim gidm dién tich 14 bi anh hudng so véi 14 cua cac cdy khong
dugc xtr Iy ma dugce st dung lam d6i chimg: ty 1& duoc bao gdm, 1am céc giéi han, tri
s6 100 (ddy @i hoat tinh; cdy khoe manh) va tri s6 0 (khong c6 hoat tinh; cdy bi lay
nhiém hoan toan).

Pdng thoi, danh gia tinh doc thuc vat (phan tram hoai tir 14) dugc cam g trén
cdy lua my bang cach ap dung cac san phdm va ché phdm: trong trudng hop nay, ty 18
nim trong khoang tr 0 (khong c6 tinh doc thuc vét) dén 100 (cay bi hoai tir hoan
toan).

Trong bang 2, cic hoat tinh clia raxemic (I) va chét ddng phan ddi anh tinh

khiét ctia hop chét (I), duoc diéu ché trong vi du 2, dugc thong béo.

Béang 2

Hop chét Téc d6 (ppm) % hoat tinh % tinh ddc thuc vat
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125 98 0

Raxemic (I) 62,5 96 0
125 100 0

=)D 62,5 96 0
125 45 0

)-D 62,5 20 0

Danh gi4 tdc dung hiép ddng cta ché phdm (A+B) dé thir nghiém theo cong
thirc Colby:

E: = Ea+Es—(EaxEgr/100)

trong d6 E; 13 phan trim hiéu qua ky vong d6i voi ché phim chira hop chit A va B &
1idu da+ds, Ea 12 phin trim hiéu qua quan sat duge d6i voi thanh phin A & lidu da, Es

12 phan tram hiéu qua quan sat dugc ddi v6i thanh phan B & liéu ds.

Khi hiéu qua quan sat dugc ddi véi ché phidm A+B (Ea+s) cao hon so v6i hiéu

qua ky vong theo cong thirc Colby (Ea+s/Et > 1), tac dung hiép ddng duoc x4c nhan.
Vi du 5: Xac dinh tac dung hiép ddng “in vitro” chéng vi sinh vt gay bénh thyuc vét.

Trong didu kién v6 tring, hoa tan cac san phdm va ché phim dugc thit nghiém
trong dimetylsulfoxit, pha loing bing nuéc va bd sung c6 khudy manh vao thach
dextroza khoai tdy, gift trong bdn tinh nhiét & nhiét do 55°C. Rot cac ché phim thach,
chira hop chét va ché phdm duoc thir nghiém & téc do dwoc mong mudn, vio céc dia
Petri dudng kinh 60mm (ba dia d6i v6i mdi san phim va ché phim) va dé ngudi dén
nhiét d moéi trudng.

Sau khi déng rin méi truong thach, dit cac dia thach c6 duong kinh 6mm va d&
thé soi ndm cua vi sinh vat, & tm cta céc dia Petri; cling céy vi sinh vat ndy vao céc

dia Petri chira thach dextroza khoai tdy khong dugc xir ly va st dung lam d6i chimg.

Sau khi @ & nhiét do 28°C, khi c4c nhém d6i chimg di sinh trudng vuot qua
dudng kinh 12 30mm, nhung khoéng cham dén mép ciia cac dia, do dudng kinh clia cac
dia duogc xir Iy va khong duge xir Iy trong nhém sinh truéng; tinh phén trim Gc ché sy

sinh trudng cta vi sinh vét thu dugc véi cac san phém va ché phim theo cong thuc:
I=(1—21/20) x 100

trong d6 z1 1 dudng kinh (trung binh cua ba ban sao) clia cic nhém duge xir ly béng
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cac hop chit va hdn hop va zo 1 dudng kinh (trung binh cuia ba ban sao) cta cac nhom
khéng duoc xur ly.

Céac vi sinh vat duoc thir nghiém 13 Botrytis cinerea, Fusarium culmorum,
Helminthosporium teres, Pyricularia oryzae, Septoria nodorum, Venturia inaequalis.

Panh gi4 tac dung hiép ddng ciia hdn hop hai thanh phin (A + B) & liéu (da+ds)
theo cong thirc Colby:

It =1a + Is — (IaxIs/100)

trong do:
I; 1a % trc ché sinh trudng ky vong dbi v6i hdn hop; Ia 12 % wc ché sinh truéng quan
sat dugc dbi véi hop chit A & 1idu da; Is 13 % trc ché sinh trudng quan sét duge dbi véi

hop chét B ¢ lidu ds.

Khi % tc ché sinh truéng quan sat duge d6i v6i ché phdm (A+B) cao hon so
v6i % e ché sinh trudng tinh duge theo cong thitc Colby (IA+s > It; Iasn/lt > 1), tac

dung hi€p déng dugc xac nhan.
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YEU CAUBAO HQ
1. Ché phém hiép ddng ding & bao vé cdy tréng néng nghiép bao gbm:

it nhit mot thanh phén (A), gdm c6 hop chét c6 cong thic (I) 3-diflometyl-N-
(7-flo-1,1,3-trimetyl-4-indanyl)-1-metyl-4-pyrazolcarboxamit

F
HF,C 0
Me
N(/ ) NH
/N Me
Me Me

@
trong d6, Me la nhém metyl (CHs-), va
it nhAt mot thanh phan [B], ma thanh phin nay 1 azol dugc chon tlr nhém gdm
c6 azaconazol, bitertanol, bromuconazol, xyproconazol, difenoconazol, epoxyconazol,
fenbuconazol, fluquinconazol, flusilazol, flutriafol, hexaconazol, imazail, ipconazol,
metconazol, myclobutanil, penconazol, propiconazol, proclora, prothioconazol,

simeconazol, tebuconazol, tetraconazol, triadimefon, triadimenol, triflumizol, va

triticonazol.
2. Ché phim theo diém 1, trong d6 mot hodc nhiéu thanh phén [B] dugc chon tir:

xyproconazol, difenoconazol, epoxyconazol, flutriafol, penconazol, procloraz,

prothioconazol, tebuconazol, va tetraconazol.

3. Ché phdm theo diém 1, trong d6 hop chét c6 cong thire (I) 1a hdn hop raxemic ((I)-
RS).

4. Ché phim theo diém 1, trong d6 hop chét c6 cong thic (I) duge chon tir:

(2) hén hop c6 mot trong sb cac chit ddng phan d6i anh véi ty 1€ trong luong
nim trong khoang tir 51:49 dén 99,99:0,01, theo trong luong, va

(b) mdt trong hai chit ddng phan déi anh R ((I)-R) hogc S ((I)-S) & dang gan
nhu tinh khiét.

5. Ché phim theo diém 4, trong d6 hop chét c6 cong thirc (I) 1a hdn hop duoc 1am gidu
chit ddng phan dbi anh R, trong d6 chit ddng phin dbi anh R c6 do tinh khit

-26-



25849

>99,99% trong lugng.

6. Ché pham theo diém 1, trong d6 ty 18 trong luong giita it nhit mot thanh phin [A]
va it nhat mot thanh phan [B] ndm trong khoang tir 1:20 dén 20:1.

7. Ché phdm theo diém 1, trong d6 ché phdm bao gdm cac ché phidm duoc chon tir

nhém gém c6:
RS tetraconazol,
RS tebuconazol;
RS xyproconazol;
RS difenoconazol;
RS epoxyconazol;
RS flutriafol;
RS penconazol;
RS prothioconazol,
RS procloraz;
—RsS; tetraconazol;
—RoS; tetraconazol; va
R tetraconazol;
trong do:
—RS 13 hop chét ctia thanh phin [A] & dang hdn hop raxemic,

—RsS> 12 hop chit ctia thanh phén [A] chira céc chdt ddng phan dbi anh R va S
theo ty 1€ mol R:S =8:2,

—RoS1 12 hop chét ctia thanh phan [A] chira céc chit ddng phan dbi 4nh R va S
theo ty 1¢ mol R:S =9:1, va

—R 14 chit ddng phan d6i anh R cta hop chit cia thanh phin [A] & dang gin
nhu tinh khiét.

8. Ché phim theo diém 1, trong d6 it nhit mot thanh phin [A] va it nhit mét thanh
phan [B], két hop hoic riéng r8, duoc pha lodng bing mot hoic nhidu chat pha lodng
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dang rin hoic dang long, cling v&i bd sung mét hodc nhidu cht trong sb chét hoat
dong bé mit, chét phén tan, chét tao huyén phu, chét 6n dinh, chét bd trg, chit chéng
dong, hodc chét két dinh.
9. Ché phdm theo diém 8, trong d6 ché phim it nhit con bao gdm thanh phén hoat tinh
co ban, tuong thich véi thanh phin [A] va [B], duoc chon tir cac chit didu hoa thuc
vt, khang sinh, thubc diét ndm, phan bén va cic hdn hop cia chung.
10. Ché phdm theo diém 1, trong d6 it nhit mot thanh phin [A] va it nhit mot thanh
phéan [B], két hop hoic riéng &, dwoc pha lodng bing mot hoc nhidu chit pha loang
dang rin hodc dang 16ng, chét hoat dong bé mit, chét phan tan, chét tao huyén phu,
chit 6n dinh, chét bd tro, chit chdng déng, hodic chit két dinh.
11. Ché phim d& bao vé cy trong ndng nghiép nhu duoc xac dinh theo didm 1 c6 céc
thanh phan hoat tinh gdm c6:

it nhat mot thanh phan [A], gdm c6 hop chét c6 cong thire (I) 3-diflometyl-N-(7-flo-

1,1,3-trimetyl-4-indanyl)-1-metyl-4-pyrazolecarboxamit:

F
HF,C 0]
Me
N\/ / NH
/N Me
Me Me
@

trong d6 Me la nhom metyl (-CH3), va

azol dugc chon tr nhém gém c¢6 azaconazol, bitertanol, bromuconazol,
cyproconazol, difenoconazol, epoxyconazol, fenbuconazol, fluquinconazol, flusilazol,
flutriafol, hexaconazol, imazail, ipconazol, metconazol, myclobutanil, penconazol,
propiconazol, procloraz, prothioconazol, simeconazol, tebuconazol, tetraconazol,

triadimefon, triadimenol, triflumizol, va triticonazol.

12. Ché phim dé bao vé cay trdng ndng nghiép nhu duge xé4c dinh theo diém 11, trong

d6 azol dugc chon tir nhém gom c6 procloraz, prothioconazol va tetraconazol.

13. Phuong phap phong trir ndm gay bénh thuc vét & ciy trong ndng nghiép, phuong

phap nay bao gém 4p dung liéu hitu hiéu cta ché phim theo diém 1 vao ciy trdng
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nong nghiép.

14. Phuong phap phong trir ndm gy bénh thuc vat & cdly trong nong nghiép theo diém
13, trong d6 nim gy bénh thuc vat dugc chon tir cdc nhém sau: céc lodi nAm dam, cac
loai ndm nang, céc loai ndm bAt toan, cac loai ndm noan: Puccinia spp., Ustilago spp.,
Tilletia spp., Uromyces spp., Phakopsora spp., Rhizoctonia spp., Erysiphe spp.,
Sphaerotheca spp., Podosphaera spp., Uncinula spp., Helminthosporium spp-,
Rhynchosporium spp., Pyrenophora spp., Monilinia spp., Sclerotinia spp., Septoria
spp. (Mycosphaerella spp.), Venturia spp., Botrytis spp., Alternaria spp., Fusarium
spp., Cercospora spp., Cercosporella herpotrichoides, Colletotrichum spp.»
Pyricularia oryzae, Sclerotium spp., Phytophtora spp., Pythium spp., Plasmopara

viticola, Peronospora spp., Pseudoperonospora cubensis, Bremia lactucae.

15. Phuong phép phong trir ndm gy bénh thuc vat & cdy trong nong nghiép theo didm
13, trong d6 cay trdng ndéng nghiép dugc chon tir: ngii cbc, cdy #n qua, cay ho cam,
cdy ho dau, cay trdng tai vuon, cdy ho bau, cay chua dau, cay thubc 14, cdy ca phé, cay

tra, cly ca cao, cu cai duong, cdy mia, cdy bong.

16. Phuong phap phong trir ndm gy bénh thuc vat & cdy trong nbng nghiép, trong d6
phuong phap niy bao gdm 4p dung liéu hitu hiéu ctia it nhit mdt ché pham hiép ddng
theo diém 1, vao mot hodc nhidu bd phén cta cdy can duge bao v€ va/hoac vao hat

giong cta cay trude khi gieo va/hodic trén dat ma céc cdy nay sinh trudng.
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