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

o comnemoemeroe 0 MMM
CUC SO HUU TRi TUE
1-0027697

(51))  CO7C 69/00 (13) B
(21) 1-2013-00555 (22) 27/07/2011
(86) PCT/IB2011/053339 27/07/2011 (87) WO 2012/014162 02/02/2012
(30) 1012587.0 27/07/2010 GB
(45) 25/03/2021 396 (43) 27/05/2013 302A

(73) SYNGENTA LIMITED (GB)
Syngenta Limited, European Regional Centre Priestley Road, Surrey Research Park,
Guildford Surrey GU2 7YH (GB)

(72) BELL, Gordon Alastair (GB); WALLER, Anne (GB); WAILES, Jeffrey Steven
(GB).

(74) Congty TNHH Ban Ca (BANCA)

(54) CHE PHAM CHUA HQP CHAT FUMARAT

(57) Séang ché dé cap dén ché pham chira chat nong héa dugc hoa tan trong hop chat co
cong thtrc (I):

trong d6 R! 12 butyl va R? 1a butyl, va trong d6 chat nong hoa duoc chon tir pinoxaden va
mesotrion, ddc trung ¢ cho, ché pham nay 1a ché pham dam dac c6 thé nhii hoa hodc 1a ché
pham nhil twong.



27697

Linh vuwe ky thuit dwoc dé cip

Séng ché dé cap dén mot sb hop chét fumarat 1am dung méi, diic biét 1a trong céc ché
phim, cu thé 14 trong céc ché phim ndng héa va trong céc ché phim than thién v6i mobi
trudong; va dén mot sb hop chit. Cac dung méi theo sang ché cho thdy 14 c6 hiéu qua dic biét

trong viéc tao thanh céc nhii twong 6n dinh trong nude.
Tinh trang ky thuit ciia sang ché

Hién nay, cac nha héa hoc pha ché ché phdm dugc yéu ciu phai chi y dén mot sé tiéu
chudn mdi trudng khi phat trién cic ché phdm méi. Ly tuéng 13, dung mdi thich hop phai thé
hién nhiéu hodc toan bd cac tinh chét sau: it tan trong nudc; ¢6 kha ning hoa tan tt thude trir
sau hodc cac phan tir hitu co khac; duoc 1am tir cac nguén dong hodc thuc vat c6 thé phuc hi;
it kich thich da; it ddc sinh théi, vi du nhu véi bo nudce; ham lugng chét hitu co d& bay hoi
thip; va diém bdc chay cao. M3i hop chit theo sang ché déu thé hién toan bd hoic nhiéu tinh
chét nay, dic biét 1a ching tao thanh cac nhil twong dn dinh trong nuéc; cac hop chit nay c6

thé duoc ding lam dung mdi mot cach c¢6 hiéu qua.
Bin chit ky thuit ciia sang ché

Do d6, muc dich cta sang ché 1a d€ xuat ché pham chira chat ndng hoa duge hoa tan

trong hop chat c6 cong thirc (I):

R\O 7 O\Rz

@)

(1)

trong d6, R' 1a butyl va R? 1a butyl, va trong d6 chit ndng héa duge chon tir pinoxaden va
mesotrion, dic trung & chd, ché phim nay 1a ché phém d4m dic c6 thé nhil hoa hodc 1a ché

pham nhii tuong.
M0 ta chi tiét sang ché

Séang ché d& cap dén hop chit c6 cong thire (I) 1am dung moi
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trong do R! va R? d6c 1ap nhau 1a hydro, Cy.;galkyl tiy ¥ duogc thé [tirc 1a dugc thé hodc
khong duoc thé], Crisalkenyl tiy ¥ dwoc thé [tec 1a dugc thé hoic khong duoc thé],
Cs.gxycloalkyl tiy y dwoc thé [tirc 1a duge thé hoic khong duogc thé], Cs.5 xycloalkenyl tlly ¥
duge thé [tirc 12 dugce thé hozic khéng duoc thé] hodc aryl tuy y dugc thé [tic 1a dugce thé hoac
khong duoc thé]; voi diéu kién 1a tong sb cac nguyén tir cacbon trong R! va R? 1a sb nguyén
tir 5 dén 40, thich hop 1a tir 5 dén 20 . Cau “tdng s6 céc nguyén tir cacbon trong R'vaR?lasé
nguyén tir 5 dén 20 ” nghia 13, vi du nhur, néu R chira 2 nguyén tir cacbon, thi R? ¢6 thé chira

tir 3 dén 18 nguyén tir cacbon.
Séang ché ciing @& cap dén cac fumarat c6 tac dung nhur ta dugc ting cuong déng ké
tinh néng sinh hoc ctia thubc diét sinh vat gy hai.

Do d6, sang ché @& xuét hop chét c6 cong thire (I) nhu dugc dinh nghia & trén 1am ta
duoc; thich hop 1, sang ché @& xut hop chét c6 cong thire (I)

trong d6 R' va R? doc lap nhau 13 hydro, Cy.jgalkyl tiy ¥ duoc thé, Cy.13 alkenyl tity ¥ duoc
thé bang, Cs.s xycloalkyl tiry y dugc thé hodc Cs.g xycloalkenyl tiy ¥ duoc thé; véi diu kién
12 téng s cac nguyén tir cacbon trong R! va R? 14 s6 nguyén tir 5 @én 40 [thich hop la tir 5 dén
20].

Céac nhom va gbe alkyl 1a cac mach thing hodc nhanh. Cac vi du 1a metyl, etyl, iso-
propyl, n-propyl, n-butyl, sec-butyl, fert-butyl, n-amyl, iso-amyl [3-metylbutyl], n-pentyl va

n-nexyl.

Céc nhém va gbc alkenyl c6 thé 1a dudi dang mach thing hoic nhanh va, khi thich
hop, c6 thé c6 cAu hinh hoic 14 (E)- hoic (Z)-. Cac vi du 1a vinyl va alyl.

Xycloalkyl bao gdm xyclopropyl, xyclobutyl va xyclopentyl.
Xycloalkenyl bao gdm xyclobutenyl va xyclopentenyl.
Aryl bao gdm phenyl. Thich hop néu aryl 14 phenyl.

Cac nhom thé tuy y trén alkyl dugc chon tir hydroxy, =0, halo, -NH,, -C(=O)NH,, -
C(=0)OH, -O(Cy.3)alkyl va Cy.;3xycloalkyl; thich hgp la ching dugc chon tir hydroxyl va
halo.
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Cé4c nhém thé tiy y trén alkenyl duge chon tir hydroxy, =0, halo, -NH,, -C(=0)NH,, -
C(=0O)OH, -O(Cy3)alkyl va Ci.3xycloalkyl; thich hop 14 ching dugc chon tir hydroxyl va
halo.

Céac nhém thé tiry ¥ trén xycloalkyl duge chon tir hydroxy, =0, halo va Cy.3 alkyl;
thich hop 1a ching dugc chon tir hydroxyl va halo.

Céac nhém thé tiry ¥ trén xycloalkenyl duge chon tir hydroxy, =0, halo va C3 alkyl;
thich hop 1a ching dugc chon tir hydroxyl va halo.

Cac nhoém thé tiy y trén aryl dwoc chon ddc lap tir Ci3 alkyl, halo, xyano, Ci3
haloalkyl, C;3; alkoxy, C;3 haloalkoxy, C,3 alkenyl, C;3 alkoxyC,3; alkylen, C;3
alkoxyC(=0)- va C,.3 alkylsulphonyl; thich hop 1a C;. alkyl; thich hop hon 1a metyl.

Aryl tiy y duge thé thich hop 1 phenyl tiy y duge thé thich hop [tuc 1a duge thé hozc
khong duoc thé] hoic tolyl tiy v dwoc thé [tic 13 duge thé hodc khong duoc thé]; thich hop
hon 13 phenyl hoic tolyl; wu tién 13 phenyl. Theo mét khia canh, n6 tiy y dugc thé béi phenyl.

Thich hop néu halo 14 cloro, floro hodic bromo; thich hop hon 1a cloro hoic floro.

Thich hop néu R' 13 hydro hoic Cy.igalkyl tiy v dwoc thé boi mét, hai hodc ba nhém
hydroxyl.

Thich hop néu R? 14 C3.13alkyl tiy ¥ dwoc thé bai mét, hai hodc ba nhém hydroxyl.

Thich hop néu R' 13 hydro, metyl, etyl, propyl mach thing hozc nhanh, hoic butyl
mach thing hodc nhéanh; thich hgp hon néu R! 14 propyl hoic butyl trong d6 R* 1a propyl hoic
butyl.

Thich hop néu R? 1a propyl hoic butyl khi R' 13 butyl.

Thich hop néu R' 1a butyl khi R ciing 12 butyl; thich hop hon néu, ca hai 13 n-butyl.

Theo mot khia canh cta sang ché, thich hop 1a R' 13 hydro hodc C;., alkyl va R? dugc
thé hoac khong duoc thé phenyl; thich hop 14 R' 14 etyl; thich hop 12 R* dugc thé phenyl.

Séang ché bao gdm tit ca cac ddng phan hodc hdn hop cia cac ddng phan ciia cac hop
chét ¢6 cong thirc (I) va ciing bao gdm cac hdn hop cia hai hodc nhidu hop chit c6 cong thirc
(D khéc nhau.

Viéc lwa chon dung méi cho dich nhii dic (ding cho ndng nghiép) hoic ché phim nhii
phén tan trong nuée 13 phirc tap. Thudng can hai dung mdi khac nhau. Dung méi c6 dd tan
trong nudce it nhat 13 0,1% kI/kl [¢ nhiét d6 thich hop] c6 thé hoa tan dang ké trong bé phun

ndéng hoa chira day nude, dudi cac diéu kién phéan tan hodc pha lodng thong thuong [vi du
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nhu, & nhiét dd tir trén do dong lanh dén 35°C]. Dung mdi nay s& khong tao thanh cac nhii
tuong 6n dinh trong nuée khi duoc pha ché véi céc chét hoat dong bé miit, tuy nhién, né c6
thé 1a dung méi c¢6 hiéu qua d& hoa tan cac thudc trir sdu. Dung méi ndy thudng ciing duge
pha ché v6i mot dau c6 db tan trong nude thip hon nhiéu. C4c dung méi c6 tri sé do tan trong
nudée thip hon 0,1% kI/kl [& nhiét d6 thich hop] duge ding cliing véi dung mdi ¢6 do tan trong
nudce cao hon tri sb trén dé c6 kha ning diéu ché cac nhii twong 6n dinh. Dung méi c6 d¢ tan
trong nudc thip thuong 13 dung mdi kém hoa tan cac thudc trir sdu. Phat hién dang ngac nhién
vé cac dung méi fumarat theo sang ché 1a ching c6 d9 tan trong nuée thip, ddng thoi ching
ciling 1a dung méi t6t cho cac thudc trir sdu. Yéu té nay dugc thé hién ddy du trong cac sb lidu

duoc trinh bay trong phin céc vi du thuc hién sang ché.

Béng 1 trinh bay cAu triic ciia cac hop chét ¢6 cong thire (I) thich hop

Bang 1
Hop chit s6 R R’
1.1 CH;CH,CH, CH;3;CH,CH,
1.2 (CHs),CH (CH;),CH
1.3 CH3;CH,CH,CH,; CH;3;CH,CH,CH
1.4 (CH3;),CHCH; (CH3),CHCH,
1.5 CH3CH,CH,CH,CH, CH;3;CH,CH,CH,CH,
1.6 CH3CH,CH,CH(OH)CH, CH;3;CH,CH,CH(OH)CH,
1.7 CH3CH(CH3)CH,CH; CH;3;CH(CH3)CH,CH,
1.8 CH;3CH,CH,CH,CH, CH, CH3CH,CH,CH,CH, CH,
1.9 CH;CH,CH,CH(CH3)C(OH) | CH3CH,CH,CH(CH3)C(OH)
1.10 CH;3;CH,CH(CH3)CH,C(OH) | CH3CH,CH(CH3)CH,C(OH)
1.11 CH;3;CH(CH3)CH,CH,C(OH) | CH3CH(CH3) CH,CH>C(OH)
1.12 HOCH,CH,CH, CH;3;CH,CH;
1.13 CICH2CH2(5H2 CH;3;CH,CH,
1.14 CH,=CHCH, CH;3;CH,CH,
1.15 CH;CH,CH, CH;CH,
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1.16 | CH=CHCH, CH;CH,
1.17 | (CH;).CH CH,CH,

1.18 | CH;C=CH, (CHs),CH

1.19 | CH;CHCH,CI (CHs),CH

1.2 CH,;CH,CH,CH, CH;

121 | CH;CH,CH,CH, CH;CH,

122 | CH=CHCH,CH, CH,;CH,CH,CH,
123 | CICH,CH,CH,CH, CH,CH,CH,CH,
124 | (CH;),CHCH, CH;

125 | (CH;),CHCH, CH,CH,

126 | CH;CH(=CH,)CH, (CHz),CHCH,
127 | CH;C(=CH,)CH, (CHz),CHCH,
128 | CICH,CH(CH;)CH, (CH;),CHCH,
129 | CH;CH,CH,CH,CH, H

130 | CH;CH,CH,CH,CH, CH;

131 | CH;CH,CH,CH,CH, CH,CH,

132 | CH;CH,CH,CH,CH, CH;CH,CH,
133 | CH;CH,CH,CH,CH, CH;CH,CH,CH,
134 | CH=CHCH,CH,CH, CH;

135 | CH;CH,CH,CH,CH,CH, |H

136 | CIL,CH,CILCILCILC, | CILoin

137 | CH=CHCH,CH,CH,CH, | CH;CH,CH,
138 | CH;CH=CHCH,CH,CH, | CH;

139 | CICH,CH,CH,CH,CH,CH, | CH;CH,

140 | CHy(CH,),CH=CH(CH,)s | CH;

141 | CHy(CH,),CH=CH(CH,)s | CH;CH,CH,CH,
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1.42 CH3 (CH2)7CH=CH(CH2)3 CH3(CH2)7CH=CH(CH2)3

1.43 Phenyl H
1.44 Phenyl CH;
1.45 Phenyl Phenyl

Mdt cach phit hop, sang ché @ xuét hop chit c6 cong thire (I) trong ché phdm ndng

héa.
Nhiéu, nhung khong phai toan bd cac hop chét duoc ding boi sang ché 1a mdi.

Bé&i vay, theo khia canh khéac, sang ché d& xuit hop chét c6 cong thirc (I) nhu duge
dinh nghia & trén voi didu kién 1a khi R' 1a CH3CH,CH,, (CH3)C, (CH;),CH,
CH;CH,CH,CH,, (CHj3),CHCH,, CH3;CH,CH,CH,CH,, @ CH3;CH,CH,CH(OH)CH,,
CH;3;CH(CH3)CH,CH,, CH3;CH,CH,CH,CH; CH,, CH;3;CH,CH,CH(CH3)C(OH),
CH3;CH,CH(CH3)CH,C(OH),  CH;3;CH,CH,CH,CH,(CH,CH3)CH,,  hexafloroisopropyl,
hydroxyisopropyl, xyclohexyl, xinacalcet, formoterol, HOCH,CH,CH,S03,
CH3CHOHCH,S0;, CH3CH(C(CH3)3)CH,CH(CH3)CH; hodc CH3;CH(CH3)CH,CH,C(OH),
thi R? 1a khong giéng R'; khi R' 1a CH;CH(CH3) thi R? khong phai 13 perflorohexyletyl,
perflorooctyletyl, (CH3);C, CH3CH(CH3)CH; hodc xyclohexyl; khi R! 14 xyclohexyl thi R?
khong phai 1a CH3;CH(CH;3)CH, hodic (CH3)sC; va khi R! 1ahydro thi R? khong phai 14 stearyl.

Céc hop chét theo sang ché c6 thé duoc sir dung trong céc g dung khic nhau (bao
gdm cac ché phdm nong héa), dac biét 1 lam dung méi. Cac dung mdi ndy c6 thé duge ding
véi nhiéu loai chit khac nhau, bao gém cac thude diét co, thube diét ném, thudc diét ve bét,

thudc diét giun tron, thudc trir siu va cac chéit diéu chinh ting truong thuc vat.

Céc hop chét theo sang ché c6 thé duge ding dé pha ché cac dung dich cia cac chat
khac nhau, bao gdm cac chit ndng hoéa ma ching cé thé dugc pha ché dudi dang cac dich
phan tan hodc nhii dic, cic nhii tuong trong nude hoic dau, cac ché pham vi nang, cac dich
phun swong sol khi hoic cic ché phdm tao khéi; va cac dung dich ndy cé thé duge pha ché
thém vao cac vat liéu dang hat hodc cac bot, vi du nhu dé dung cho cac tng dung khd hodc
1am cac ché phim c6 thé phan tan trong nudc. Mbi dung dich dugce tao thanh nhu vay ciling ¢6

thé dugc dung truc tiép 18n dit hodc cdy cbi hodc trong céc tmg dung phi ndng héa khAc.

Vi du vé& c4c g dung thich hop bao gdm lam gidy, xtr 1y nudc, cac ung dung trong
1am nghiép, cac didu tri trong y té, sir dung cho cac bé boi trong d6 thi va cac ngudn nudce

khac, trong cac ing dung ving bd séng, hd, hd chira hodc bién va trong cic img dung trong
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d6 phat tan vao khi quyén budc phai giam thiéu hodic dwoc khéng ché va trong d6 nguy hai
cho khi quyén 13 khéng dwoc phép. Cac vi du bao gdm viée st dung trong céc 16p son, ph,
véc ni, sap trong nha hoic ngoai troi hodc céac 16p bao vé khac hodc céc chét 1am duc, tao mau
hodc cac tAm chén; trong nhudm, t6 mau hodc ding trong cac muc; trong cac san phém lam
sach dung trong nha, ngoai vudn hodc cac ung dung cdng nghi€p; va trong xa phong hodc
chét tiy rira ding trong cdng nghiép, nha & hoic méi trudng. Cac hop chét theo sang ché ciing
c6 thé duoc ding trong diu gdi dAu, chét tiy rira ding trong gia dinh, va trong cac chét lam

sach ding trong gia dinh [vi du nhu cic chit 1am sach 10 ndu va cac chit 1am sach bé mat].

Céc hop chét theo sang ché c6 kha nang hoa tan dic biét nhiéu loai khic nhau cia cic
chét néng hoa, dugc lidu va cac hop chit c6 gia tri thwong mai khéc, thém vao d6, kha ning

hoa tan con m& rong tGi hoa tan bui, diu m& hodic sép.
Sang ché dugce minh hoa bdi cac vi du sau, trong d6:
g = gam °C = d¢ bach phan
N/A = khong c6 sin

Trir khi duge no6i khac di, moi ndng d6 duogc thé hién theo phan tram khéi lwong.

Vi du the hién sang ché
Vidul

Vi du nay cho thy tinh tan kém trong nuéc cua di n-butyl este cia axit (E)-but-2-
enedioic. Dién hinh 13, c4c dung méi c6 dd tan trong nude khoang (hodc it nhit 13) 0,1% kl/kl
[& nhiét d thich hop] c6 thé hoa tan déng k& trong cac bé phun ndng héa dudi cic diéu kién
pha lodng thong thuong [vi du nhu, & cac nhiét dJ tir trén dong lanh dén 35°C]. Cac dung moi
nay khong tao thanh nhii twong 6n dinh trong nuée khi duge ding mot minh chiing. Céc dung
mdi nhu axetophenon thudng duge pha ché v6i diu c6 do tan trong nude thap hon nhiéu. Vi
du, cac dung mdi cb tri s6 d0 tan trong nudc dién hinh 12 thép hon 0,1% kl/kl [& nhiét d§ thich
hop] 1a thich hop dé didu ché cac nhii twong. Bang 2 cho thiy d6 tan trong nudc d6i voi mot
s6 dung mdi & 25°C. Céac dung dich bdo hoa ciia mdi dung mdi trong nude da khir ion dugce
didu ché bang cach loai dung mdi du khi tiép xtic véi nudc trong khoang thoi gian it nhit 1a
hai tudn. Sau thoi gian ndy, miu nude duge phan tich sic ky dé xac dinh ndng d6 dung méi

hién tai.
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Bang 2
Dung moi % tan trong nude
[theo khéi lwong & 25°C]

Dodexylbenzen (1-phenyldodecan) 0,000026

Dicaprylyl cacbonat (Cetiol™ CC) 0,000039

Exxsol ™ D-80 (Dodecan) 0,00089

dibutyl este cta axit (E)-but-2-enedioic 0,04

Jeffsol ™ AG-1723 0,04

Dipenten (limonen) 0,098

Tetralin™ (tetrahydronaphtalen) 0,18
Norpar™ 15 0,4

Decalin (decahydronaphthalen) 0,7

Genagen'" 4166 (dimetyl heptamit) 0,7

Dietyl fumarat 0,8

Axetophenon (metyl phenyl keton) 0,9

Ruou benzyl, benzen metanol 4.4

Triaxetin (glyxerol triaxetat) 7,7

Vidu2

Trong vi du ndy, mdt s6 dung mdi theo sang ché duoc dung dé hoa tan isopyrazam.
Céc két qua cho thy ring day 13 cic dung moi ¢ hidu qua cho chit néng hoéa nay. Lo thay
tinh dugc d6 diy khoang mot phin tam bang hoat chét va sau d6 dung moéi duge thém cho dén
khi lo day khoang mdt phz“m ba. Mau thu dugc duoc tron béng Whirlimixer™ va sau d6 gitt &
25°C. MAu duoc kiém tra vai ngay mot 1an; néu khong c6 mat hoat chét rén thi b sung thém
hoat chét; néu khong con chét 16ng thi bd sung thém dung méi. Qua trinh nay dugc 13p lai cho
dén khi mAu dat dugc can bang trong 4 tudn sau khi két thic viéc thém hoat chét hodc dung
mdi. Sau d6 16p chit 1ong ndi trén mit duoc phan tich ndng d6 hoat chit bang sic ky khi; do

tan cta isopyrazam trong mot sb dung mdi duge cho trong bang 3:
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Béang 3
Dung méi Isopyrazam %
kl/kl

dibutyl este cua axit (E)-but-2-enedioic 5,0
diisopropyl este cua axit (E)-but-2-enedioic 6,0
diisobutyl este cta axit (E)-but-2-enedioic 4,8
dipentyl este cta axit (E)-but-2-enedioic 4,6
bis(1-metyl-butyl) este cua axit (E)-but-2-enedioic 3,5
bis(3-metyl-butyl) este cua axit (E)-but-2-enedioic 3,7
dihexyl este cua axit (E)-but-2-enedioic 3,7
bis(2-metyl-pentyl) este ctia axit (E)-but-2-enedioic 3,0
bis(3-metyl-pentyl) este ctia axit (E)-but-2-enedioic 3,1
bis(4-metyl-pentyl) este ctia (E)-but-2-enedioic 2,3

Vidu3

Vi du nay cho thiy ring cic dung méi theo sang ché 13 diic biét c6 hiéu qua trong hoa
tan cac thudc diét loai gy hai. Cac bang 4a va 4b thé hién do tan cta cac thude diét loai gdy
hai azoxystrobin, difenoconazol, isopyrazam, xyproconazol, clorothalonil va bixyclopyron
trong dung méi dibutyl este ctia axit (E)-but-2-enedioic. P& so sanh, d6 tan trong loat cac
dung mdi c6 db tan trong nude thip duge ding phd bién ciing duge 14p bang. S6 liéu nay cho
thdy rang trong hau hét cac truong hop, dibutyl este ctia axit (E)-but-2-enedioic 14 dung moi

c¢6 hiéu qua hon. P tan dugc dua ra theo phan tram k1/kl & 20°C.

Bang 4a
Dung mo6i Azoxystrobin | Xyproconazol Difenoconazol
Dipenten 0,14 1 5,9
Norpar ™ 15 0,16 0,1 0,4
Decalin 0,03 0,4 1,8
Exxsol"" D-80 0,13 0,5 0,9
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Jeffsol ™ AG-1723 0 0,9 N/A
Dodexylbenzen 0 0,9 N/A
dibutyl este cua axit 18
(E)-but-2-enedioic 1,4 6,5
Dicaprylyl cacbonat 0 2,6 N/A
Tetralin 1,85 52 N/A
Bang 4b
Dung mo6i Clorothalonil Bixyclopyron Isopyrazam
Dipenten 0,18 7,4 0,8
Norpar 7 15 N/A 0,3 0,3
Decalin N/A 1,8 0,3
Exxsol " D-80 N/A 0,97 0,3
Jeffsol"™ AG-1723 N/A N/A 0,39
Dodexylbenzen N/A N/A 0,6
dibutyl este cta axit 0,6
(E)-but-2-enedioic 16 5,0
Dicaprylyl cacbonat N/A N/A 1,9
Tetralin N/A N/A 2,6

Vidu4

Vi du nay cho thiy ring dibutyl este cia axit (E)-but-2-enedioic ¢ thé tac dung nhu
mot ta duge dé 1am ting déng ké tinh ning sinh hoc cua thudc diét loai gy hai. Cac loai co
dai Setaria Viridis (SETVI), Lolium Perenne (LOLPE), Avena Fatua (AVEFA) va
Alopecurus Myosuroides (ALOMY) duoc trdng trong diéu kién nha kinh va dugc phun thube
diét co pinoxaden & ty 1& 7,5 gam thudc diét loai gdy hai cho mdi hecta. Co dai duge xir 1y
bang pinoxaden khong c6 dibutyl este cta axit (E)-but-2-enedioic (lam d6i chung) va co

dibutyl este cua axit (E)-but-2-enedioic thém vao bé phun & ndng do 0,2% theo thé tich. Sau
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ca hai thoi gian 14 va 21 ngay, hi¢u luc cia thudc diét co duoe danh gia theo phﬁn tram co dai
bi chét. Ba mau lip duoc dung trong mdi truomg hop. Phén trim trung binh c¢o dai bi chét
dugc dua ra trong Bang 5 @i v6i mdi loai ¢o dai c6 ta duoc hodc khong c¢6 (dbi chimg). Cac
két qua dugc tinh trung binh theo ba mau 13p. Do 1éch tiéu chuin dbi voi mbi két qua duoc thé
hién trong diu ngodc don sau két qua. Cac két qua trong bang 5 cho thiy ring & db tin cay

95% hé ¢6 chtra dung méi thé hién c6 hidu qua hon ché phim khong c6 ta duoc.

Bang 5

T4 dugce S6 ngay sau khi 4p dung | ALOMY | AVEFA | LOLPE | SETVI
dibutyl este
cua axit (E)-
but-2-enedioic 14 20(17,3) | 20(10) 13,3(5,8) | 20(0)
Khong co 14 1,7(2,9) 0(0) 6,7(5,8) | 0(0)
dibutyl este
cua axit (E)-
but-2-enedioic 21 33,3(15,3) | 16,7(5,8) | 6,7(5,8) | 20(10)
Khong co 21 0(0) 0(0) 0(0) 0(0)
Vidu5

Vi du nay cho thiy ring dibutyl este cia axit (E)-but-2-enedioic ¢ thé tac dung nhur
mot ta duoc dé lam ting déng ké tinh ning sinh hoc cua thubc diét loai gy hai. Céc loai co
dai Polygonum Convolvulus, Digitaria Sanguinalis, Brachiaria Decumbens va Amaranthus
Tuberculatus duogc tréng trong didu kién nha kinh va duge phun thudc diét cé mesotrion & ty
16 45 gam thubc diét loai gay hai cho mdi hecta. Cé dai duoc xir Iy bing mesotrion khong c6
dibutyl este ctia axit (E)-but-2-enedioic (1am ddi chimg) va c6 dibutyl este cuia axit (E)-but-2-
enedioic thém vao bé phun & ndng d6 0,2% theo thé tich. Sau 14 va 21 ngay, hiéu luc cia
thudc diét co duge danh gia theo phin trim c6 dai bi chét. Ba miu lip duoc ding trong mdi
truomg hop. Tinh ning cia dung mdi duoc danh gia bang trung binh ba miu lip & mdi khoang
thoi gian va d6i v6i mdi loai cé dai. PO 1éch tiéu chudn ddi voi mbi két qua duge thé hién
trong ddu ngoic don sau két qua. Céc két qua trong bang 6 cho thiy ring & do tin ciy 95% hé

c6 chira dung moi thé hién c6 hi€u qua hon ché pham khong co ta dugc.
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Bang 6

Téa dugc S6 ngay
sau khi ap
dung AMATU | BRADE | DIGSA | POLCO

dibutyl este cua
axit (E)-but-2-
enedioic 21 94(3,6) | 40(0) 41,7(7,6) | 80(10)

Khong c6 21 85(5) 16,7(11,5) | 1000) | 76,7(5.8)

dibutyl este cua
axit (E)-but-2-

enedioic 14 76,7(5.8) | 43,3(5,8) |36,7(2,9) | 80(10)
Khong co 14 63,3(5,8) | 20(10) 13,3(5,8) | 66,7(15.3)
Vidu6

Vi du nay md ta phuong phap diéu ché mét sb etyl fumarat theo sang ché; ddi voi mbi
fumarat nay, R' 1a etyl; va R? 1 phenyl dugc thé [chuyén hoa tir phenol twong tmg]. Dung
dich phenol thich hop (3,3 mmol) trong diclorometan (2,0ml) & 0°C dugc cho thém dung dich
trietylamin (0,47ml) trong diclorometan (2,0ml) va tiép theo 14 dung dich etyl fumaryl clorua
(500mg) trong diclorometan (2,0ml). H3n hop phan tng dugc khudy & 0°C cho dén khi phan
{mg xong va sau d6 dung mdi duoc cho bay hoi. Phin con lai duoc phén tach giita 2M K,CO;3
va etylaxetat, 16p hitu co dugc cho bay hoi dn khé va san phdm thé duge tinh ché bang sic
ky nhanh trén éng 10g silic oxit khi dung etylaxetat /hexan l1am chét rira giai. X4c nhan ring
etyl fumarat theo yéu ciu da dugc diéu ché duogc tién hanh bang phd NMR {'H NMR (400
MHz, CDCl3 )}. Cac hop chit duoc 1ap bang, v6i dir liéu NMR ciia ching, trong bang 7 mdi
hop chét ddu duoc diéu ché theo cach nay. Trong bang ndy, cic thut ngit theo quy ude duoc
dung; vi du, m=da; s=don; d=cap d6i; dd=cdp doi kép; t=cdp ba; q= cép bdn. Mbi hop chét
trong bang 7 13 hop chét c6 cong thirc (I) trong d6 R 14 etyl va R? nhu dugc dinh nghia trong
bang 7.
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Bang 7
Hop chit s6 R* "H NMR (400 MHz, CDCl3 )
7.1
7,20-7,15 (4H, m), 7,05 (2H, s),
4,30 (2H, q), 2,50 (2H, t), 1,65-
1,55 (2H, m), 1,35 (3H, t), 0,95
(GH, 1)
72 _
Br 7,65 (1H, d), 7,35 (1H, dd), 7,20-
’ij; 7,10 (2H, m), 7,10 (2H, s), 4,30
(2H, 9), 1,35 (3H, t)
7.3 F
N
N 7,70 (1H, dd), 7,20-7,10 (2H, m),
7,05 (2H, 2 x s), 4,30 (2H, q),
\ 1,35 GH, 1)
7.4 cl
F 7,60 (1H, d), 7,50 (1H, d), 7,50
F (1H, s), 7,10 (2H, s), 4,30 (2H,
F 9, 135 GH, 1
7.5 cl
7,35 (1H, d), 7,05 (2H, s), 6,80
O (1H, d), 6,75 (1H, s), 4,30 (2H,
q), 3,80 (3H, s), 1,35 3H, t)
7.6 F
/©\ 7,05 (2H, s), 6,80-6,70 (3H, m),
F 4,30 (2H, q), 1,35 (3H, 1)
7.7 l
@ix

7,05 (2H, s), 7,05-7,00 (1H, m),
6,75-6,60 (2H, m), 4,30 (2H, q),
3,80 (3H, 5), 1,35 3H, 1)
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7.8

7,35 (1H, dd), 7,25 (1H, d), 7,20
(1H, s), 7,05 (1H, d), 7,05 (2H,
s), 4,30 (2H, q), 1,35 3H, t)

7.9

7,10 (2H, d), 7,05 (2H, s), 6,90
(2H, d), 4,30 (2H, q), 3,80 (3H,
s), 1,35 (3H, t)

7.10

7,00 (2H, s), 6,80 (2H, d), 6,60
(1H, s), 4,30 (2H, q), 3,80 GH,
s), 1,35 3H, 1)

7.11

7,75 (1H, 5), 7,60 (1H, d), 7,25
(1H, d), 7,10 (2H, s), 4,35 (2H,
@, 1,35 3H, 1)

7.12

7,50 (1H, s), 7,30 (1H, m), 7,15
(1H, d), 7,05 (2H, s), 4,30 (2H,
q), 1,35 (3H, 1)

7.13

7,55 (2H, d), 7,45 (1H, s), 7,40-
7,30 (1H, m), 7,05 (2H, s), 4,30
(2H, @), 1,35 3H, 1)

7.14

8,00 (2H, d), 7,40 (2H, d), 7,05
(H, s), 4,30 (2H, q), 3,10 3H,
s), 1,35 (3H, 1)

7.15

7,30-7,20 (3H, m), 7,10 (1H, d),

7,05 (2H, s), 5,95-5,85 (1H, m),

5,10-5,00 (2H, m), 4,30 (2H, q),
3,30 (2H, d), 1,35 (3H, t)
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7.16

7,25 (1H, s), 7,20 (1H, d), 7,05
(2H, s), 7,00 (1H, d), 4,30 (2H,
q), 2,15 (3H, s), 1,35 BH, t)

7.17

P&

7,45 (1H, dd), 7,15-7,10 (2H, m),
7,10 (1H, s), 7,05 (2H, s), 4,30
(2H, g), 1,35 BH, 1)

-
-
-

7.18

7,40 (1H, d), 7,25 (1H, dd), 7,15
(1H, d), 7,10 (2H, s), 4,30 (2H,
q), 1,35 (3H, 1)

5

Q

7.19

_n
Q

7,30-7,25 (1H, m), 7,20 (1H, dd),
7,10-7,05 (1H, m), 7,05 (2H, s),
4,30 2H, q), 1,35 (3H, 1)

7.20

7,20-7,15 (1H, m), 7,05 (2H, s),
7,00-6,85 (2H, m), 4,30 (2H, q),
1,35 3H, 1)

7.21

7,40-7,35 (1H, m), 7,05 (2H, s),
7,00-6,90 (3H, m), 4,30 (2H, q),
1,35 GH, 1)

PRI

m

7.22

7,30 (1H, dd), 7,05 (2H, s), 6,80
(1H, d), 6,75 (1H, d), 6,80 (1H,
s), 4,30 (2H, q), 3,80 (3H, s),
1,35 3H, t)

7.23

7,05 (2H, s), 7,00-6,90 (3H, m),
4,30 (2H, q), 2,35 3H, s), 2,10
(3H, s), 1,35 3H, ©)

aikeg
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7.24

7,75-7,65 (2H, m), 7,40-7,35
(2H, m), 7,10 (2H, d), 4,30 (2H,
q), 1,35 GH, t)

7.25

7,30 (1H, dd), 7,10 (1H, d), 7,05
(2H, s), 7,00 (1H, s), 6,95 (1H, d)

7.26

7,25-7,10 (3H, m), 7,05 (2H, s),
4,30 (2H, q), 1,35 (3H, 1)

7.27

7,95 (1H, d), 7,80 (1H, s), 7,50
(1H, dd), 7,35 (1H, d), 7,05 (2H,
s), 4,40 (2H, q), 4,30 2H, q),
1,40 3H, 1), 1,35 (3H, 1)

7.28

7,10 (1H, d), 7,05 (2H, s), 7,00
(1H, s), 6,85 (2H, d), 4,30 (2H,
q), 3,80 GH, s), 1,35 3H, 1)

7.29

7,25 (2H, d), 7,05 (2H, d), 7,00
(2H, s), 4,30 (2H, q), 3,60 (2H,
1), 3,35 (3H, s), 2,90 (2H, 1), 1,35
GH, 1)
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YEU CAU BAO HQ

Ché phim chira chit néng hoa duge hoa tan trong hop chét ¢ cong thire (I):

R 0

trong d6, R' 1a butyl va R? 1a butyl, va trong d6 chét ndng héa duoc chon tir pinoxaden
va mesotrion, dic trung & chd, ché phdm nay 14 ché phdm d4m dic c6 thé nhii héa hoic

13 ché phim nhii tuong.
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