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LINH VUC KY THUAT BUQC BE CAP
Sang che de cap dén hop chat pynidazmon hoge muor cua nd. Cu the hon. sang
che dé cap den hop chat pvridazinon maon hodic muos cia né hiva ich lam hoat chat caa

thude diét co, va thude diér ¢ chia nd.

TINH TRANG KY THUAT CUA SANG CHE

Tai héu sang ché I boe 1o hop chat pyidazimon ¢d cau tme hoa hoe dac rung.
Hop chat nay ¢6 nhom -O-A & vi i sé 4 clia vong benzen duoce thé trén vong
pyiidazinon, va ¢é cau trie héa hoe khae v6i cau tte hoa hoe ctia hop chat theo sang
ché nav.

Tai igu sang chié 2 boe 16 hop chat di vor o thom ¢o cau trie héa hoe dac tung.
Hop chat nav khéng ¢6 vong pyridazinon lam phén o thé & cac vi tri m {cde phan v
the R va R* ong 1ai lidu sang ché 2) cia vong phenyl dwoe gan vao vong pyridin
théng qua L1, va khac biét voi hop chat theo sang ché nay.

Tar heu sang ché 3 boc 1 hop chat pyridazinon ¢é cau tme da hoe dac frung.
Hop chat nay ¢6 nhém phenyl hodc nhom di vong thom lién két trre tiep vdi phan t
thé G (vong benzen) trén vong pyridazinon va ¢é cau tric hda hoe khac vél chu tme
hoa hoe cia hop chat theo sang ché nav.

Tar ieu sang ché 4 boc 16 hop chat pyridazinon ¢6 cau wic hoa hoe dac tumg.
Hop chat nav ¢6 phan tir thé (phan tr thé R trong i liéu sang ché 4) twong tmg vér
phan tr thé Q trong cong thite (I) theo sang ché duoe mo ta dwdi day, ma la nhom
NRR' hodc nhom vong heteroxyeloalkyl va ¢6 cau tric héa hoe khde véi cau tric

l1da hoc cuna hop char theo sang ché nay.

CAC TAT LIEU NEU TRONG PHAN TINH TRANG KY THUAT
CAC TAILIEU SANG CHE

Tai liéu sang ché 1: WO2014/119770

Tai lidu sang ché 2: WO2014/207601

Tai lidu sang ché 3. WO2009086041
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Tai lidu sang ché 4: WO2008/013838

BAN CHAT KY THUAT CUA SANG CHE
VAN BE KY THUAT

Muc dich cua sang ché 1a dé xuat thuoe diét co ¢6 hoat tinh digt co tuveét von dou
v ca dat. dé tiet kiém cong sire trong hoat dong phong o ¢o dai va de cai thién nang

suat cta cay ndng nghiép va cay trong trong vweomn.

GIAI PHAP GIAI QUYET VAN BE

(Cac tac g1a sang ché da tién hanh céc nghién cir: sau rong de dat duoe muc dich
néu tren va ket qua la. da phat hién ra ring hop chét pyridazinon ¢6 cau triic héa hoe
dac trung co tac dung diét ¢o cao doi voi nhiéu loai co dai véi lieu thap, va da tao ra
sang ché.

Cu the. sang ché dé xuat hop chat pyridazinon dwge biéu thi bing cong thire (1)

hoae muol cua nd:

O
R%
\N/ -
| § D
Naw -
Rz Ré‘%

trong do X la -O-, -8, -SO-. -8O;- hodc -N{(Y )}~

Q la arvi mot vong ma cd thé duoc thé boi Z, heteroaryl mot vong cé thé duoc
the béi Z, aryl hai vong ¢é thé duoe thé boi Z. hodc heteroarvl hai vong 6 thé duge
the bod Z:

Y la nguven tr hydro hode alkyl:

R Ia alkyl alkenyl alkynyl, xvcloalkyl xyeloalkylalkvl haloalkyl. aryl mot
vong ¢o the duge the boi Z. arvlalkvl moét vong ¢o thé duoc thé bai Z. alkvylithioalkvi,

alkylsulfinvlallyl. alkylsulfonylalkyl. dialkylammoalkyl, alkoxyalkyl, amino, mitro.
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alkylearbonylalkyl, alkoxycarbonylalkyl hode hydroxycarbonylalkyl:

R” 1a nguvén ur hvdro. alkyl. haloalkyl. xycloalkyl, halogen, alkoxy, alkylthio,
alkylsulfimyl alkylsulfonyl hode xyano:

R’ 13 halogen. hvdroxy, alkyl. haloalkyl, alkenyl, haloalkenyl. alkynyl.
haloalkynyl alkoxy. haloalkoxy. nitro, amine, alkylearbonyl hodc xycloalkyl:

R 14 nguven t hydro. alkyl. -C (OR®. -C(SIR, -SR’, -SOR’. -SO,R”, arylalkyl
mot vong co thé duoc thé boi Z. alkoxyalkyl. -CH(FHOCOOT, alkylearbonylalkyl,
arvl mot vong c6 thé duoe thé boi Z, arylearbonylalkyl mét vong ¢ thé dwoc thé boi
7. alkenyl. alkoxvalkoxvalkyl. alkoxyecarbonylalkyl, alkynyl, xyanoalkyl.
haloalkoxvalkvl hodce dialkylaminoalkyl:

R 14 alkyl, alkoxy, morpholino. dialkylamio. (aryl mot vong ¢o thé duoc thé
bai Z)alkyDamino. xveloalkyl, alkexyalkyl. alkylthicalkyl. haloalkyl. alkylthio.
alleenvl, alkvavl, alkoxycarbonylalkyl. xycloalkylalkyl. xvanoalkyl,
alkoxvalkoxvalkyl. arvl mot vong co thé dwoc thé boi Z. heteroaryl mot vong c6 the
duwoc thé b Z, arvlalkyl mét voug c6 thé duoe thé boi Z, aryloxy mot vong ¢6 thé
diroe thé bei Z, arvithio mot vong co the duoc thé boi Z, arvloxyalkyl mét vong c6 the
duge the boi Z. arylthicalkyl mot vong 6 the duge:the bai Z, alkoxyearbonyl,
alkoxyalkoxy. haloalkoxy, haloalkoxyalkoxy. alkylthioallkoxy. xyeloalkoxyalkoxy,
arvialkoxy mot vong ¢6 thé duoe thé bai Z, aryloxyalkoxy moét vong ¢6 thé dwoe thé
boi Z. heteroaryloxvalkoxy mot vong co the duoc thé boi Z. alkenyloxvalkoxy,
alkoxvalkoxvalkoxy. alkynyloxy, alkenyloxy, haloalkenyl, dialkylaminoalkyl,
alkylthioalkoxvalkoxy. xveloalkylalkoxy. xycloalkylalkoxyalkoxy. arylalkoxyalkoxy
mot vong o6 thé duoe thé bét Z, heteroarvlalkoxyalkoxy mot vong co thé duoc thé bai
Z hoac xycloalkoxy ¢6 thé dwroc thé boi Z:

R’ la alkyl. haloalkyl, xveloalkyl hoac aryl moét vong ¢ thé dwoc thé boi Z:

Z 14 halogen. alkyl. haloalkyl, alkoxy. haloalkoxy. xycloalkyl, xyano. nitro.
SC(OYOR’.  formyl. alkylthio, alkylsulfinyl.  alkyvlsulfonyl. -CH=NOJF  hodc
dialkylammocarbonyvl:

R’ la nguven t hydro hodc alkyl:

¥ la nguyén tr hydro hodc alkyl:

F* 14 alkvl hodc xycloalkyk:

' la nguvén i hydro. alkylearbouyl hoac alkoxyalkyl: va
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1t 1a s0 nguyén ndm trong khoang tr 0 dén 4.
Tét hon la. sang ché d¢ xuat hop chat pyridazinon dwge bicu thi bang cong ture

(1) hode mudi cua 1o

I

rong 46 X la -O-, -S-. -80-, -80;- hodic -N(Y)-:

(J la aryl meot vong co the duge the boi Z, heteroaryl mot vong ¢6 the duge thé
bt Z. aryt hai vong ¢o the duoe thé bén Z hodc heteroaryl hai vong c6 thé duoc thé
bat Z:

Y la nguvén tr hydro hodc alkyl:

Z la halogen, alkyl. haloalkyl, xvano. nitro hodc C(OYOR™:

R [a alkyl. alkenyl, alkynyl hode xycloalkyl:

R” la nguvén tir hydro . alkyl. haloalkyl hofe xycloalkyt:

R’ la halogen. alkvl haloalkyl alkenyl. haloalkenyl. alkynyl haloalkynyl.
alkoxyv, haloalkoxy hodc xyeloalkyl:

R* la nguvén ti hydro. alkyl, -C(O)R® hoiic -SO.R

R” 1a nguvén tir hydro hodce alkyl:

R® la alkvl. alkoxy hodc morpholino:

R la alkyl: va

1 1a s6 nguyén ndm trong khoang tw 1 dén 4.

Sang ché con dé xuat hop chat pyridazinon ¢é céng thire (I) hoge mudi ciia 1o,
thuoe diét e clura né lam hoat chat, va phuong phap phong trir thyre vat khong mong
muon hodc twe ché sw smh twong cua ching, ma bao gom vie dwa hop chat
pyridazmon hoac muol cia n6 voi hrong ¢o tae dung diét ¢o vao thure vat khong mong

mun hodc not ma ching phat trien.
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Hidu qua ¢o ot cia sang che
Hop chat pyridazinon ¢6 cong thire (I) hode mmol cua n6 theo sang ché theé hién
sy cai thién 1o 16t ve hoat tinh diét co d01 vdt cac thue vat khong mong muon (co dat)

so v cac hop chat trong tw thong thudng.

MO TA CHI TIET CAC PHUONG AN THUC HIEN SANG CHE

Nguvén tir halogen hoae nguyen fir halogen lam phém tt thé trong cong thire (1)
c6 theé a nguvén v flo, clo. brom hodc 1ot. So lwong nguyén ur halogen lam phan
thé cé the la ! hodce it nhat 2. va trong trwdng hop it nhat 14 2, cac nguyén tr halogen
fwong mg co the gidng hodc khac nhau. Hon niva, cac vi tri thé ciia cac nguyén f
Lalogen nay co the fa cdc vi i hat ky.

Alkvl hoge gm alkyl rrong cong thue (I} o the la. vi du. nhom C;-Cy> mach
thang hode mach nhanh, nhu metyl. etyl, a-propyl. 1sopropyl. n-butyvl, 1sobutyl, sec-
butyl, tert-butyl. n-pentyl. neopenryl. n-hexyl, n-heptyl, n-oetyl. n-nonyl. n-dexyl, n-
undexyvl hode n-dodexyl

Alkoxy hode géc alkoxy trong cong thure (1) ¢d thé 14, vi du. nhém C,-Cy; mach
thang hodc mach nhanh, nhu metoxy, etoxy. propoxy. 1sopropoxy. butoxy. pentyloxy,
hexyloxy, heptyloxy. octyloxy, nonyloxy, dexyloxy, undexyloxy hoge dodexyloxy.

Alkenvl hodc g:ét: alkenvl trong cong thire (I} ¢6 thé 1a. vi du. nhom C,-Cg mach
thang hodc mach nhanh. nhw vinyl. I-propenyl. 2-propenyl. isopropenyl, 2-metyl-1-
propenvl, l-metyl-l-propenvl 2-metyl-2-propenyl, 1-metyl-2-propenvl, 1-butenyl, 2-

i

butenyl. 3-butenyl. 1-pentenyl, 2-pentenyl. 2-metyl-2-butenyl, 3-metyl-2-butenyl. 1-
hexenyl hodce 2. 3-dimetyl-2-butenyl.

Alkvnyl hode goe alkynyl trong cdng thie (I) ¢o the la. vi du, nhém C--Cg mach
thang hodc mach nhdnh. nhu etyayl. 1-propynyl, 2-propynyl. 1-butynyl, 2-butynyl, 3-
butynyl, l-metyl-2-propynyl, 2-metyl-3-butynyl. 1-hexynyl. 2-hexynyl. 3-hexvnyl. 4-
hexviyt hode S-hexvovh

Xycloalkyl hofic goe xycloalkyl trong cong thire (T) co the 1a. vi du. nhém C3-Co,
nhir xvelopropyl. syclobutyl. xyelopentyl, xyclohexyl hode xveloheptyl

Xycloalkvloxy hodc gde xycloalkyloxy trong cong thiic (I) ¢o the la. vi du.

nhom Ci-Co, nhw xyelopropyloxy, xyelobutyloxy, xyelopentyloxy. xyclohexyloxy

hode xycloheptyloxy,
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Aryl mdt vong trong cong thire (I) ¢o thé la. vi du. phenyl. Hon nita, heteroaryl
mot vong o the 1a, vi du, heteroaryl ¢6 3 dén 6 canh chiva mot dén bon nguyén tr O,
S hodic N, cu thé la, thienyl. furvl, pyrolyl. oxazolyl, isoxazolyl. isoxazolinyl.
thiazolyl. isothiazolyl. pyrazolyl. imidazolyl 1.3.4-oxadiazolyl. 1,2 4-oxadiazolyl
1.3 4-thiadiazolvl, 1.2 4-thiadiazolyl. 1,2.4-triazolyl. 1.2.3-triazolyl. 1.2,3-thiadrazolyl,
[.2.3 4-tetrazolyl, pyridyl, pywinudyl. pyrazinyl pyridazmyl. 1.3 5-mazmyl, 1.2.4-
triazinyl. midazolinyl, imidazelidinyl, pyrazolinyl hoge pyrazehdmyl.

Arvl hai vong trong cong thuc (I) ¢6 the la. vi du. naphtyl hodce indenyl. Hon
ntra, heteroaryl hai vong co thé la, vi du. heteroaryl ngung tu cda vong di vong o 5
dén 6 canh chia mot hodc hai nguyen tor O. S hodc N, va vong benzen. cu thé ia,
benzothienyl. benzofurvl indolyl, benzothiazolyl. benzoumidazolyl. henzeisoxa“zeiyi
benzoisothiazolvl, indazolyl. benzoxazolyl, qunolyl, isoquinolyl.  quinoxalmyl
phtalazinyl, cinnelinyl. quinazolmyl, naphtyridinyl. pyridopyrimidyl, pyridopyraziyl,
imidazolopyridyl,  thiazolopyridyl pvrazolopyrimidyl. imidazolopyvrazinvl.
unidazolopyridazinyl.  triazolopyridyl,  pyrazinopyrazinyl. pyrazinopyridazinyl,
pytimidopyridazinyl.  pyrimidopyrimidyl. pvridopyridazinyl.  pyrelopyridyl
thienopyridyl, oxazolopyridyl, pyrazolopyridyl, isoxazolopyridyl, isothuazolopyridyl
pyrolopyvindyl. thienopyrimidyl, imidazolopyrimdyl, oxazolopyrumdyl,
thiazolopyrimidyl,  isoxazolopyrimidyl.  isothiazolopyrimidyl. pvrolopyrazinyl
thienopyrazinyvl, oxazolopyrazmyl. thiazolopyrazinyl. pyrazolopyrazmyl,
isoxazolopyrazinyl, isothiazolopyrazinyl,  pyrolopyridazinyl, thienopyvridazinyl,
oxazolopyridazinyl, thiazolepyridazinyl. pyrazolopyridazinyl, isoxazolopyvnidazinyl,
isothiazolopviidazinyl, purinyl hodc pteridinyl.

Trong cong thue (I). "co the dwoe the béi Z ¢6 nghia 1a khi méi nham duge thé
bt Z. s luong phﬁ%n tir thé Z 6 thé 1a mot hodc nhiéu hon, va trong truong hop ma 50O
hrong phan 1 the cé thé 1a hai hodc nhiéu hon. thi cac phan t thé nay ¢6 thé giong
hoac khac nhau. {Cac) vitri the cua (cac) ;:ai};}m tir thé nay co thé 1a (cac) viti bat kv,

Muéi ctia hop chat pyridazinon ¢ cong theie (I) bao gom tat ¢a cac loal nudi
voi dieu kien ching duoc chap nhan ding wong noéng nghigp, va. vi du, niuol caa kim
loai kient by el natri va muoei kali: mudi cua kim loat kiem tho nhw mudt magie va
ol canxi: muoi amin ahu mudi dimetylamin va mbi trietvlamin; nuoi cua axit v

co nhar hydroclorua, perclorat, sulfat va nitrat: va muoi cla axit litra cor nlnr axetat va
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metansullonat. ¢ thé duoe dé cap den.

B lam hop chat pyridazinon 6 cong thire (I), eae chat dong phan nhu cdce chat

ﬁft;ig phan khong éié’i quang va cac chit déng phan quang h{;ss: do1 khi c6 thé ¢6 mat,

va sang ché bao gom cae chat dong phan n;rcm;;}; {mg va hon hop chat dong phan. Trong
ban mo ta nay. cac chat dong phan duoe mo ta duoi dang hén hop triv khi ¢6 quy dinh
khc. Hon nita, trong sang ché. cac chat dong phan khac nhau khong phat la cée chat
dong phan néu trén dwoe bao g&n trong pham vi hieu biét théng thwong trong linh
vire k¥ thuat nay. Hon nta, tay thude vao loai chat dong phan, né co thé ¢ chu tric
l1da hoe khac cong thire (I) néu trén, nhung dé1 voi ngudi ¢é hidu biét trung binh trong
link vue nay. ¢o the nhan biét mét cach day du ring cau trie héa hoe nay o moi quat
he ve chat dong phan véi cong thie (1), va chat dong phan ilﬁ\ & rang la thuoe pham
Wi et sang che.

Hop chat pyridazinon ¢6 cong thite (1) hode muoi cha 06 (dudt day duoe got la
hop chat theo sang ché) ¢6 the duoc san xuat bang quy tinh san xuat sau hogie theo
plurong phap thong thwong dé san xuat mudi hodc cac vi du dicu ché duoe-mo ta dudi
day. Tuy nhién, phuwong phap diéu ché hop chat theo sang cl 1é khong chi giéi han ¢
cae cach nay.

[Quy trinh san xuat 1]

Hop chat ¢6 cong thire (I-1) 1a hop chét theo sang ché ¢6 thé duoe san xuat bang

cach cho hop chat diroc bidu thi bang cong thire (I-2) phan tmg vér hop chat duge bieu

tht bang cong thire (I1) vt su o mit caa bazo.

fR}n (RS)
4a -
//l . RE,
. - ki
X + RNY}J e X“KQ

0 Ny
b e
-1 (B}

Trong cac cong thite nay. T 1a nguyén i clo, brom hodc iot. R™ 1 alkyl,
C(OR”.
C(S)RE. -SR”. -SOR’, SO.R’. arvialkyl mét vong ¢6 the dwoc the bai Z. alkoxyalkyl,
7

CHODOCOOT . alkvlearbonyvlalkyl, aryl mdt vong ¢ the duge thé b Z.

arylearbonylalkvl mot vong co the dwoe the ba Z, alkenyl alkoxvalkoxvalkvl.
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alkoxvearbonvialkyvl alkynyl, xyanoalkyl, haloalkoxyalkyl hodc dialkylammoalkyl va
X.Q.R. R R RO R Z, I T van la nhu deoc xac dinh trén day.

Bazo dwoc st dung trong phan tmg nay <o thé 1a. vi du. bazo hiu co nhu
trietylami hode pyridin. Lwong bazo thudng nam trong khoang tr 0.3 dén 10 duong
twong mol. tot hon la nam trong khoang tir | dén 5 duong lowong mol so vor hop chat
ca cong thie (I-2)

Phan tmg nav thuong duwoe thire hién vé1 sg ¢6 mat cua dung moi. Dung mot
khong bi gidi han dac biét mién la né tro véi phan tmg va co the la, vi dy, ete nhu
dietv] ete, dioxan, tetrahydrofuran (THF) hodc dimetoxyetan hodc hon hop dung mot
cua ching.

Luwong hop chit ¢6 edng thire (IT) dwge st dung trong phan g nay thuomg nim
rrong khoang tw 0.5 dén 10 dwong lugng mol, 16t hon 1 nam trong kloang tir | dén 3
dwong hrong mol so var hop chat co cong thire (1-2).

Nhiét do phan tng cta phan tmg nay thuong nam trong khoang tr -30 dén
180°C. t6t hon 1a ndm trong khoang v -10 den 80°C. Thoi gian phan tng cta phan
{me nay thudng nam trong khoang tir 10 phut dén 30 gid.

Nhir phan vmg nay. tao ra hon hop gém hop chat ¢6 cong thire (I-1) va chat &{ng
phian cua no fiee ta hop chat dwoc bieu thi bang cong thie (E). Hon hop phan Gng thu
duoe bang phan Gng nay. vi du. duge tron véi nude va duoc chiét bang dung moi hira
co. 1op hivu co thu duoe dwge lam kho. duge c6, dwoe tnh ché béng céch séc k¥ cot
stlicagel. va cac cach twong fur. nhd do hop chat ¢o cong thie (I-1) 6 thé dwoc tach ra.

Hop chat c6 cong thie (IT) 12 hop chit da bidt hodic ¢6 the dwoge san xuar bang
phwong phap da biét tir hop chat da bist.

[Quy trinh san xuat 2]
Hop chat ¢6 cong thire (1-2) 1a hop chét theo sang ché cé thé duoc san xuat bang

cach cho hop chat dwoe biéu thi bang cong thire (I-3) phan mg vou morpholn.
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Pd
Rl . S X‘"ﬁ Morpholin gl A

(-2}

Trong cac cong thire nay, R® Ia alkyl hodc arvlalkyl mét vong co thé dwoce thé
bat Z. vhu Cop alkyl hodie benzyl. va X, Q. R' R* R 7 va u 1 nhu dwoc xéc dinh
trén day.

Luong morpholin duge sur dung trong phan tmg nay thuong nam trong khoang
fir | dén 20 dwong hrong mol so vot hop chat ¢6 cong thie (I-3).

Nhiét 46 phan tng cua phan tng nay thuong nam trong khoang tir 30 dén
180°C. tot hon 1a nédm trong khoang tiv 50 dén 130°C. Thon gian phan tmg cta phan
{ing nay thwong nam trong khoang ar 10 phit dén 30 gid.

Hom nta. phan ung nay co the dwoe thire hign dwdi sy chieu xa ‘oéug Vi sOng.
nho do phan tmg nay co thé duoe xac tién trong mot 50 trieamg hop.

Sau khi hoan thanh phén Gng nay, vi du, hon hop phan ing nay dugc tron Vot
mrde. dwoe axit hoa bang axit va dwoe chiét bang dung méi hitu co. va 1p hini co thu
duoe dwoe lam kho. duoc co, dwoc tnh che béug cach sie kv ot silicagel, va cac cach
reong . nhd do hop chét ¢6 cong thae (I-2) ¢é thé dwoc tach ra.

Homn miva. hop chat ¢6 cong thie (I-2) ¢ the dwoc san xmt vi du. theo phwrong
phap duoge boc 10 trong piiﬁm vi du, Heterocycles, vol. 26, trang 1 dén 4 (1987) hodc
pluremg phap phi hop vot vige san xuat nay.

[Quy trinh san xuat 3]

Hop chat ¢6 cong thire (I-3) 1a hop chit theo sang ché c6 the duge san xuat bing

cach cho hop chat dwoc bidu thi bang cong thire (1T} phan tng vo1 hop chat duoe biéu

thi bang cong thire (IV) vér sgr ¢6 mat cua baze hodc chat xie tac.
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(R
/7|
1
R, s S KH
'E‘\*r!
R? R®

(1)

Trong céc cong thnre nay, X, Q, rLRE R RS T van la nhu duge xac dinh trén
davy.

Razo duoc st dung trong phan ¥mg nay co the 14. vi du. alkoxit kim loal nlnr kah
tert-butoxit: hodc bazo vo co nhw kali cacbonat. xesi cacbonat hofe natri hydrua.
Luwong bazo thuong nam trong kKhoang tir 1 dén 10 dwong luong mol, tot hon 1a nim
trong khoang w1 dén 3 dwong lwong mol so vt hop chat o6 cong thie (1),

Chat xtic tac duoc siv dung trong phan tmg nay ¢d thé Ia, vi du. chat xtc téc
paladi nbwr paladi(Ii) axetat, tetrakis(triphenylphosphin)paladi,
mis{dibenzviidenaxeton)dipaladi  hode  [1, 1-bis(diphenviphosphino)feroxen]palad
diclorua: hodc chat xic tac dong nhw dong clora hodc dong todua. Luong chat xiic
tac thuong nam trong khoang tir 0.001 dén 0,5 duong hrong mol, t5t hon 13 nam trong
khoang nr (.01 dén 0.2 duong hrong mol so v1 hop chét cé cong thire (TV).

Phan vmg nay thuong dwoce thue hien var sur <o mat cua dung mor Dung mot
khong bi gior han dac bigt mien la né fro vol phan tng va o thé la. vi du
hivdrocacbon thom nhu benzen. toluen hodic xvlen: ete nhuw dietyl ete, dioxan, THF
hode dimetoxvetan: anut nhu dinetylformamit (DMF): sulfoxit nhw dimetylsulfoxit
(DMSO): mitril nhwr axeronitril: xeton nhw axeton: hode hon hop dung moi cia ching.

Lugng hop chidt co edng thire (IV) dwoe st dung trong phan Tmg nay thuong
nam trong khoang tw 0.5 dén 3 dwong hwong mol, t5t hon fa nam trong khoang tir 1
dén 2 diong hugng mol so van hiop chét ¢é cong thire (TIT).

Nhiét d¢ phan tng cua phan Gng nay thuong nim trong khoang tir 0 dén 200°C,
tot hon 14 nam trong khiodng tir 20 dén 100°C. Thoi gian phan tmg cla phan ing nay
thuemg nam trong khoang tir 10 phit deén 30 gio.

Sau ki hoan thanh phan tmg nay. vi du. hon hop phan tng nay dirge trung hoa
ban o axit. dugc won vé1 nude va duge chiet hﬁ;}g dung moi hine co, va lop hinu co thn

duoc duoe lum kho, duoe co. dwoc tinh che bang cach sac kv cét silicagel, va cac cach
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fromg, tyr. nho dé hop chét ¢6 cong thire (1-3) ¢b thé duoe tach ra.

Hop chat ¢6 cong thire (IV) 1a hop chét da biét hodc ¢6 the duge san xuat bang
phuong phap da biét tir hop char da biet.
[€uv trinh san xuat 4]

Hop chat ¢é cong thure (III) néu trén co thé dwoc san xuat bang cach cho hop

chat duoe biéu thi bang cong thie (V) phanimg vé1 axat.

Trong cac cong thirc nay. R’ 1a arylalkyl mot voug ¢6 the duge thé bt Z, nhu
benzyl hodc 4-metoxybenzyl, va X, RY R°. R’ R® Z va n la nhu duoc xac dinh wén
dav.

Axit duge s dung trong phan tng nay co the la, vi du. axit trifloaxetie. Liurong
axit thwong ndm trong khoang tur 1 dén 20 dwong hrong mol so vdi hop chat ¢d cong
thire (V)

Phan tmg nav dwge thye hién vior sy ¢6 mat cua dung mdi trong truong hop can
thiet. Dung moi khong bi gidt han dac biét mién la nd o véi phan g va co the 1a. vi
du, axit litra co nhu axit axetic hode axit propionic: nudc; hodc hén hop dung maéi cua
chting.

Nhiet 4o phan tmg cia phan (ng nay thuong nam trong khoang tir 30 dén
1830°C. tot hom 14 ndm wong khoang tir 30 dén 130°C. Thoi gian phan tmg cua phan
tng nay thudng ndm trong khoang tr 10 phat dén 30 gid.

Sau khi hoan thanh phan tmg nay. vi du. hon hop phan tmg nay duoe twon voi
nude va duoe chiét bang dung méi hitu co, va 16p hire co thu duge duge lam kho,
duoe o, duge tinl che bang cach sac kv cot silicagel. va cac cach twong tw. nha dé
hop chat ¢o cong thue (I ¢o the dwoc tach ra.

[Ony trinh san xuat 5]

Hap chat ¢ cong thire (V) ¢o the duoc san xuat bang cach cho hop chat duoc
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biew thi bang eong thire (VI) phan tng véi hop chat duge biea thi bang cong thre

(VII} hode (VIID) voi si ¢6 mdt ena bazo va chat xiic tae.

(R)q (R,
A

o

HO. :)%Lxﬁ@ ixg @\x‘,ﬁg
-

(R%)y,

/@E

1 R

(VI hoic (vl ' R“Tﬁ T ST
g Naw

T
)

OH

Trong cac cong thire nay, X, RI RS R RS R T vaun la nhur duge xac dinh weén
dav. |

Bazo duoc su dung trong phan Ung nay <o the 1a. vi du, bazo vo co nhu natr
cacbonat, kali cacbonat. natri hydro cacbonat, xesi cacbonat hodc kah phosphat.
Liuoug bazo thuong nam trong khoang tr 1 d én 10 dwong lwong mol, t6t hon Ia ndm
trong khoang tir | dén 3 dwong lrong mol so vo1 hop chat ¢6 cong thie (VI).

Chat xtc tac duoe st dung trong phan ng nay co thé I, vi du, chat xic tac
paladi nhur paladi(IT} axetat, tetrakis(triphenylphosphin)paladi,
tris{ dibenzylidenaxeton)dipaladi  hoge  [1. 1'-bis{diphenylphosphino)feroxen|paladi
diclorua. Luong chét xie tac thuong nam trong khoang tiv 0.001 dén 0.5 dwong hrong
mol, 16t hon 13 ndm trong khoang tir 0,01 dén 0.2 dwong hrong mol so vé1 hop chat ¢6
cong thire (VI). Hon atra, dé lam chét xie tac. chat xic tac chuyén pha cd the duoc s
dung. Chat xie tac chuvén pha dwge st dung trong phan g nay 6 thé la, vi du.
muos awoni alkyl bac bon nhiy tetrabutvlamoni bromua hode tetrabutvlamont clorua.
Luong chat xic tac chuyén pha thuong nam trong khoang tr 0.001 dén 1.0 dwong
trong mol. tot hon la nam trong khoang tr 0.01 dén 0.7 duong lugng mol so véi hop
chat ¢o cbng thnie (VI).

Phan g nay thueong duoc thue hién vén sy ¢6 mit caa dung mo1. Dung mot
khong bi giér han ddac biet mien la nd wo vor phan tmg va ¢o the la, vi du,
Livdrocacbon thom nhn benzen Lodc toluen: rurgu nhw metanol. etanol hode propanol:
ete nlur dietvl ere, dioxan, THF hodc dimetoxyetan: xeton nhur axeton hodc metvi etvl

<eton: amit nlur DME: sulfoxit sthy DMSO: nuwde: hode hon hop dung moi cua chuing.
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Trong phan tng nay. rong trudng hop can thiée, phéi t ¢o the duge s dung.
Phoi tir ¢o the la. vi du, 2-dixvelohexylphosphino-2'.6"-dimetoxybiphenyl. Luong phoi
twr thuong nam trong khoeang tiv 0.002 dén | dwong lwong mol, t6t hon la ndm trong
khoang tr 0.02 dén 0.4 duong hrong mol so vé1 hop chét ¢é cdng thire (VI).

Luong hep chat ¢o cong thire (VII) hode (VII} duge su dung trong phan g
nay throng ndm trong khoang tir 0.3 dén 2 duong lugng mol, tot hon ta nam trong
khoang tir [ den 1.5 dvong leong mol so véi hop chat ¢6 cong thie (VI).

Nhiét dé phan tmg clia phan ¢ng nay thuong nam trong khoang tr 0 den 180°C,

t6t hon 1o ndm trong khoang tir 30 dén 130°C. Thot gian phan Gng cua phan tng nay
thirong nin trong khoang nr 10 phut dén 100 gio.

Sau ki hoan thanh phan tung nav, vi du, hon hop phan ug nay duge tron vo
nude va duoc chiét b{%}ug dung méi hitru co, va 1ép b co thu dwge duoe tam'kho,
duee cb. duge tinh ché bang cach sic k¥ cot silicagel. va cac cach tuong tu. nhor d6
hap chiat ¢é cong thire (V) 6 the duge tach ra.

Hop chat ¢o cong thure (VID) 1a hop chét da biét hoac cé the dwoc san xuat bang
phurong phap da biét tir hop chat da biét.

Hop chat ¢6 céng thire (VI) Ia hop chat da biét hode ¢6 the duge san xuAt bang
phwong phap da bist tir hop chat da biét. Vi du. hop chat ¢ cong thae (VI) ¢o thé
dwoc san xuat theo phwong phap duge béc 16 trong Journal of Heterocyelic Chemistry,
vol. 33, trang 1579 dén 1582 (1996) hodc phurong phap phi hop véi viee san xuat nay.
[Quy trinh san xuat 6]

Hop chat c6 cong thae (VIII) co thé dwoe san xuat bang cach cho hop chat duoce
bieu thi bfmg cong thie (IX) phan tng vt hop chat duoe bieu thi %}ﬁllg cong thie (X)

vl sy o6 mat cua bazo va chat xic tac,

(R3), rswap\fé 7
/@/t r? ¢ o= @ O~ \f‘g Yl R
B X -

Trong cac cong thie nay, X, R, R va n la nhw duoe xée dinh trén day.

Bazo duoc st dung trong phan tmg nay ¢6 the la. vi du, bazo vo co nhwr natri
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cachonat. kali cacbonat, natri hydro cacbonat. xesi cacbonat, kali phosphat hode kali
axetat. Luong bazo thudng nam trong khoang tir 1 dén 10 dwong hegng mol, t6t hom la
nam trong khoang tu 1 dén 5 dwong lweng mol so vt hop chat ¢6 cong thie (IX).

Chat xic tac duoe st dung trong phan wng nay o6 thé la, vi du. chat xtic téc
palads nhr paladi(Il)  axetat, tetrakis(triphenviphosphin)jpaladi hodc
mis{dibenzylidenaxeton)dipaladi. Luong chit xiic tac thuomg nam trong khoang t
0.001 dén 0.5 duong lwgng mol, tot hon 14 nam trong khodng wt 0,01 dén 0.2 duong
lwong mol so vat hop chat ¢ cong thire (IX).

Phan wug nay thudng duoc thue hién vél sy ¢6 mat cua dung moi. Dung mot
khong bi g han ddc bigt wmien la nd wo vl phan tmg va co the la. vi du.
hvdrocachon thom nlr benzen hodc teluen: rrou nhw metanol, etanol hodc propanol;
ete nhu diety] ete, dioxan. THF hodc dimetoxyetan: xeton nlur axeton hodce metvi etyl
<eton. amit nhe DMF: sulfoxit nhe DMSO; nwde; hode hon hop dung mo: cua ching.

Trong phan wng nay. trong trudng hop can thiét, phbi o b theé dwoc siv dung.
Phét 1 ¢6 the 1a. vi du, trixyelohexylphosphm hode 2-dixyclohexylphosphino-2'.6™
dimetoxyvbiphenvl. Luong phéi o thwong nam trong khoang wr 0.002 dén 1 duong
twong mol. t&t hon 1a nam trong khoang tr 0,02 dén 0.4 dwong lwong mol so vai hop
chat eé cong thire (TX).

Luong hop chat ¢6 cong thie (X) dwge st dung trong phan tmg nay thuomg nam
trong khoang tie 0.5 dén 2 duong leong mol. tot hon la ndm trong khoang tir 1 dén 1.5

dwong hrong mol so voi hop chat ¢é cong tnre (IX).
Nhiet @6 phan tmg ctiia phan ¥ng nay thuong nam trong khoang tr 0 den 180°C,

tot hon 14 nam trong khoang tir 30 dén 150°C. Thoi gian phan tGng cua phan (ng nay
thuéng ndm trong khoang tir 10 phit dén 100 gi&r

Hom ava. phan ung nay co the duwogc thwe hién dirdt sy chiéu xa béng vi sOng.
nho d6 phan img nay cd thé dwoc X tien trong mét s6 trrdng hop.

Sau khi hoan thanh phan g nay. vi du. hon hop phan tng nay duoc tron Vot
mrée va duoe chist bang dung méi hitu co, va lop hiu co thu dwoe duge Tam kho.
duoe cd. duge tinh ché béng cach sac kv cot silicagel. va cac cach twong tw. nho do
hop chat ¢é cong thie (VII) ¢ the dwoc tach ra.

[Quy trinh san xuat 7]
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Hop chat ¢ cong thire (IX) ¢6 the duge san xua bang cach cho hop chat duge
bicu thi bang cong thire (XI) phan tng vé1 hop chat duge bigu thy bang cong thire

(XIT) voi sw ¢o mat cia bazo va chat xuc tac.

(R%)
e
{ RO-XH (X
Br S | o
(xXn ‘ (X}

Trong cac cong thire nay. X, R*. R va n la nhr dwoc xac dinh trén day.

Bazo duwoc sir dung trong phan tmg nay ¢é thé 14, vi du, bazo vo co nhw nat
cacbonat, kali cacbonat. natri hvdro cacbonat. xest cacbonat hoac kali phosphat; hege
bazo hivu co nlur trietvlamin hoac diisopropyletylamim. Luyng bazo thuong nam trong
khoang tir | den 10 duong lwong mel, t6t hom la nam trong khoang tir 1 n;iéxl 5 duong
trong mol so vor hop chét ¢6 cong thire (XI).

Chat xic tac duoe siv dung toug phan wng nay thé 12, vi du. chat xic tac
paladi  nhy  paladi(ll)  axetat, ‘iet’fﬁi{is(ifipheayi@hos@hiﬁ)paEé(:ii hodc
tris{cibenzylidenaxeton)dipaladi. Lwong chat xtc tac thubmg ndm trong khodang. tir
0.001 dén 0.5 dwong luong mol. tot hon 1a nam trong khoang tir 0,01 dén 0.2 dwong
lirong mol so vor hop chat ¢6 cong thive (XI}.

Phan tmg nay thuong duge thue hién véi sy ¢é mat cua dung mo1. Dung mot
khong bi gidn han déc bt mien la nd two vel phan ung va co thé la. vi du.
hivdrocachou thom nlny benzen hodc toluen: rwou nlnr metanaol, etanol hodc propanol;
ete nlr diety] ete. dioxan, THF hodc dimetoxyetan; xeton nhu axeton hodc metyl etyl
ceton: amit nhir DMF: sulfoxit nhvw DMSO: nuée; hode hon hop dung mé: eta chiug,

Trong phan wng nay, trong twong hop can thist, phoi tr cé thé dwge sit dung.
Phoi fir co6 the la. vi du. trixvelohexvlphosphin, 2-dixyelohexylphosphmo-2'.6"
ditetoxybiphenyl hoge 4.3-bis(diphenylphosphine)-9.9-dimetylxanten. Lirgng phéi wr
thwomg nam trong khoang wr 0.002 dén | dwong lwong mol. tot hon Ia ndm trong
khoang tir 0.02 dén 0.4 dwong hwong mol so vén hop chat ¢6 cang thire (XI).

Luong hop chat ¢6 cong thire {XID) duoe st dung trong phan tmg nay thuong
nam trong khoang tr 0.3 dén 2 dwong lwong wol, t5t hon la nam tong khoang tr 1

deén 1.5 duong hrong mol so var hop chat ¢6 cong thire (XTI

Nhiet dd phan g cua phan tng nay thudng nam trong khoang tr 0 den 180°C.
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tot hon 14 ndm frong khoang tir 30 dén 130°C. Thot gian phan tng cta phan tag nay
thiréme nam trong khoang tr 10 plat dén 100 gio.

Sau khi hoan thanh phan ong nay. vi du. hon hop phan tng nay dwgce won vol
mrée va dwae chiet bing dung moi hiu e, va 16p hiu co thu dwge duoe lam kho.
dwoe cd. dwoe tinh ché bang each sac k¥ cot silicagel, va cae cich twong tu, uhd d6
hop chit co cong thire (IX) co the dwoce tach ra.

Hop chat eo cong thire (XT) 1a hop chit da biét hodc co thé duge san xuat bang
phwong phap da biét tir hop chat da biét.

Hop chat ¢6 cong thire (XII) 1a hop chat da biét.

[Quy trih san xuat 8]

Hop chat ¢6 cong thire (IX) co thé dwoc san Xuat bfxng cach cho hap chat duoe

bieu thi bang cong thire (XIII) phan dng vé1 hop chat dwoc biéu thi bang cong thure

{(XIV) vén s 6 mat cia bazo.

(R}

RELT  (XiV) f”\ 1 e
-~

Lt Br/" ey X

{(XHh (1)

Trong cac eong thire nay, X, R’ R®. T van la nhnr duge xae dinh wén day.

Bazo duoc st dung trong phan tng nay ¢ thé 1a, vi du. alkoxit kim loai nhu kali
tert-butoxit: hodc bazo vé co nhu kali cacbonat, xesi cacbonat hofc nawi hydrua.
Luwong bazo thirong nam trong khoang tur 1 dén 10 dwong krong mol, tot hon 14 nam
trong khoang tir [ dén 3 duong lwong mol so vai hop chat ¢é cong thire (XIID).

Phan tng nay thuong duge thue hién véi sy o6 mat cia dung mol. Dung mor
khong bi mdn han ddc haée nien la né tro vel phan wng va co the la. vi du,
hydrocacbon thom nhw benzen. toluen hodc xylen: ete nhu dietyl ete, dioxan, THF
hodc dimetoxvetai: amit nhne DMF; sulfoxit nhe DMSO: nitril nhu axetonitril: xeton
nhur axeton: hodc hon hop dung mdi eda chiting.

Lwong hop chat ¢é cong thnre (XIV) duge sit dung trong phan ttag nay thuong
nam trong khoang tir 0.5 den 3 dwong hwong mol, tot hon 14 nam trong khoang tir 1
dén 2 dwong luong mol so véi hop chat ¢6 cong thire (XIID).

Nhiet d6 phan tmg cua phan Gag nay thwdng nam trong khoang tr 0 den 200°C,
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1ot hon 14 nam trong khoang twe 20 den 100°C. Thor gian phan tmg cua phan trng nay
ilurome nam trong khoang nr 10 phat den 30 gidr

Sau khi hoan thanh phan vmg nay. vi du. hon hop phan tmg nay duoc rung hoa
bang axit. duoe tron var mede va duge chiét bang dung moi hitu co, va lop hini co thu
hroe duroc lam kho, duge ¢d, dwge nnh ché b?ing cach sdc kv cdt silicagel, va cac cach
twong tyr, nho do hop chat ¢6 comg thire (IX) ¢6 thé dugce tach ra.

Hop chat ¢ cong tinte (XIII) la hop chit da biét hodc c6 the duoc san xuat bing
phirong phap da biét tir hop chat da biet.

Cac quy trinh san xuat edc hop chat trung gian ding dé san xuédt cac hop chat
theo sang ché khong chi gidi han & cac quy trinh san xuat duge néu am vi du wén day.
va quy trinh san xuét bat ky c6 the dwoc dung. Hon nlta, cac nguvén héu ban dau khac
nhau cing khong chi gidr han & cac hop chat duwoe néu lam vi dy wén day. va cac hop
chat bat kv ¢6 thé duge sit dung vot dién kién chung la cdc hop chat ¢6 kha nang tao
ra hop chat theo sang ché.

Cée hop chat theo sang ché ¢6 kha niang phong it c6 dai khong mong muon &
pham vi rong nhur ¢o dai héng ndm va co dat lau ndm, cu the 1a, c& dai gay hat khac

nhau, vi di. ho Hoa thao nhw o long vuc nudce (Echmochloa crus-gath L.

Echinochloa orvzicela vasmg), o6 the nho (Digitaria sanguinalis L. Digitaria

schaemum Muhl.. Digitaria adscendens Henr. Digitaria microbachne Henr.. Digitana

horizontalis Willd.). co duds chon xanh (Setaria viridis L.). ¢ dudi chon 16n (Setaria

faber: Herrm), co dudt chon vang {Setaria lutescens Hubb.}, ¢0 man trau (Eleusine

indica L), ven mach dai (Avena fatua L), co Johason {Sorghum halepense L.}, co quy

(Agropvron repens L.), ¢d alexander (Brachiana plantaginea). c6 Ghmé (Panicum

maximum Jacq.). ¢o léng Para (Panicum purpurascens). ¢o witchgrass mem muot

(Panicum dichotomiflorum), c¢é dudi phung (Leptochloa chinensis). co dudi phung do

(Leptochloa panicea), ¢o poa mdt nim (Poa annua L), black grass (Alopecurus

myvosuroides Huds., Alopecurus aequalis Sobol), o cudng xanh cholorado

{Agropyron tsukushiense (Honda) Ohwi). ¢o tin hueu Ia rong (Brachiaria platvphylla

Nash). co echin phuong nam (Cenchrus echinatus L), ¢6 mach den cua Y (Lolium

s

multifforum Lam)). ¢6 mach den cung (Lolum nedum Gaud.}, co quven e

(Bromus tectorum L) va ¢6 Bermuda (Cynodon dactylon Pers.); ho Co1nhw o lac ran
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(Cyperus iia L), ¢6 gau (Cyperus rotundus L), ¢o gau tau (Cyperus esculentus L),

ca nen Nhat Ban (Scirpus juncoides). co chao (Cyperus serotinus), cay co1 dar hoa nho

(Cyperus difformis). <o ning kim (Eleocharis aciculads). va cdy hat de nude

(Eleacharis kuroquwai): ho Trach ta nhw rau mac l4 nho Nhat Ban (Sagittaria

pygmaea). rau mac (Sagittaria frifolia). va cay trach ta la hep (Alisma canaliculatum);

ho Luc binh nhu co mac (Monochotia vaginalisy, va loai co mace (Monochona

korsakowii): ho Lt dang ahw cay phien 16 gia (Lindemia pyxidaria): ho Ma de nhu

cav som (Dopatrinm junceuny); ho Bang lang nhw vay 6c An d6 (Rotala india). va cay

than do (Ammannia multiflora): ho Pan thae nhu dan thae than dai (Elaune twandia

mac gai (Sida s;}iggg@ L) be Cae nbar cay ke diu ngua thong thuong (Xanthium

strumarium L., co phan hwong thong thwong (Ambrosia elatior L.). cav ke (Breea

setosa (BIEB.) KITAM.), co tho <6 long (Galinsoga ciliata Blake), cue fa ma dat

{(Matricaria chamomlla L), cay tam ma (Lamium amplexicaule L), cav bo cong anh

Ehup {Taraxacum officinale weber), va co bona (Erigeron canadensis L) ho Ca nhu

cay i ln due den (Selanum nigram L), va cay ca dae duoe (Datura stramonium): ho

v

Den nhu cav den com (Amaranthus viridis L), raw den re 4o {Amaranthus retrotlexus

) kmh gion tuma thong thwomg (Chenopodium album L)), va cay rau chot mé-hi-co

{Kochia scoparia Schrad.); ho Rau ram nhu ﬂghé diem (Polveonum lapathifolnun L.).

m;he bin (Polveonum persicaria L) kieu mach dai (Polvgonum convolvulus L), va

ran ddng (Polvgomum aviculare L.): ho Thap tr nhw cay cai xoong rimg {Cardamine

flexuosa WITH.), cay ran Té Thai {Capsella bursapastoris Medik.), va cay mi tac An

46 (Brassica juncea Czern.): ho Bim bim nhwr cay bim bim cao (Ipomoea purpurea L),

day bim bim dai (Convolvulus arvensis L), va bim bim biée (Ipomoea hederacea

Jacq.)y: ho Rau sam nhu cay rau sam thong thueong (Portulaca cleracea L.); ho Dau nhu

mudng la w0 (Cassia obtusifolia L.): ho Cam chwéng nlur cay tang sao thong thwong

{Stellania media L) ho Thién thao ninr cav Van vwong {(Galium spurnum L.): ho Thau

dau nlar tan trgng 1 Uce (Acalypha australis T.): va ho Thai lat nlnr cay That I thong

tlnrong (Commelina communis L.). Do dé, hop chat theo sang che ¢o the duge s

dung mot cach hidu qua dé phong mr chon loc co dal gay hai hodc phong v khong

chen loc co dat gé}f hai trong vide trong trot cae cé}" trong hiu ich nhw cay ngé (Zea

[
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(Triticun aestivum L), ¢dy lia (Oryza sativa L), cay loa mach (Hordeum vulgare T},

cav lta mach den (Secale cereale L), cav yen mach (Avena sativa L.), cay lia muén

(Sorglum bicolor Moench), cay cai dau (Brassica papus L), cay hudng dwong

{H lianthus annuus L), cdy cu ca @u{mg (Beta vulgaris L.} cé}’ mia (Saccharum

cay lanh {Linmn nsitatissunum L), cay v thude 14 (Nicotiana tabacum L), va cay ca phe

{Coffea spp.).

Hop chat theo sang ché ¢6 thé dwoe tron v6i cac chat phy gia nong nghigp khac
nhau va duoe dimg ¢ dang cac che phém khace nhau nlur bot ric, hat, hat dé phan tin
wong nudce, bot de tham wdt, vien nén. vién twon, vién nang {i{é ca ché phém dwoc bao
w1 bing mang mong w@u rong meoc), hoyén phu ten co s@ nwde, huye én phu trén co
<o daw. vi nhu trong, hon ol twong. bot fan trong nude, ché pham dic de nhu hoa.
ché phant dac de hoa tan hode bot nhic. Co theé bao ché thanh ché pham bat k¥ thuong
duoe st dung trong linh vire nay, véi didu kiéa muc dich cua sang ché dat duoe nho
do.

Céhc chat phu gia duge st dung trong che pham bao gom. vi dy. chat mang ran
nhw diatomit, voi da toi. canxi cacbonat, tale, cachon Iré_ug, kaolin, bentonit, kaohinit,
serixil. dat sét. natri cachonat. natri bicacbonat, mirabilit. zeolit hodc tinh bot. dung
moi nhw myde. toluen. xvlen, dung mbi naphta, dioxan. axetow. isophoron. metyl
isobutyl xeton. clobenzen. xvelohexan, dimetyl sulfoxit, N N-dnnetylformamit,
dunetvlaxetamit, N-metvl-2-pyvrolidon hode rwou: chat hoat dong bé mat anion hodc
chat  phan  tan  nhw mudi  cua  axit  béo.  benzoat, alkylsulfosucxmat,

dialkylsulfosucxinat, polycarboxylat, nmoéi cia este cua axit alkylsulfuric, alkyl sulfat,

alkylaryl sulfat, alkyl diglyeol ete sulfat. muoi ctia este ciia rivou va axit sulfuric, alkyl
sulfonat. alkvlaryl sulfonat, aryl sulfonat. lignin sulfonat. alkyldiphenyl ete disulfonat.

polystyren sulfonat, mmudi cua este cua axit alkvlphosphoric, alkylaryl phosphat,
stvrvlaryl phosphat. mudt cia este cua polvoxvetvlen alkyl ete va axit sunfune.
polvoxyetylen alkylaryl ete sulfar, i cta este cia polvoxvetylen alkylaryl ete va
axit sulfiric, polyoxyetvien alkyl ete phosphat, ol cua este cua axit polyoxyvetvien
alkylaryl phosphoric, mudi cta este cua polyoxvetylen aryl ete va axit phosphoric.

waphtalen sulfonat dwge ngung tu véi formaldehyt hodc alkylnaphtalen sulfonat dwge

ngung tu vol formaldehyt: chat hoat dong bé mat khong ion hoa hode chat phan tan
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uli sorbitan este etia axit béo, glyxerin este eta axit béo, polyglyxerit cua axit beo.
reou polvglveol ete cua axit béo. axetvlen glyeol. rugu axetylen, polyme khoi
oxvallylen, polyoxvetylen alkvl ete. polyvoxyetylen alkylaryl ete, polyoxyetyvlen
styryvlaryl ete, polvoxyetylen glycol aikyl ete. polyetylen glyeol, polvoxyvetylen este
ctia axit béo. polyoxvetylen sorbitan este cta axit béo, polyoxyetylen glyxerm este cua
axit béo. polyoxyetvlen dan thau dau duoe hydro héa hodc polyoxypropylen este cia
axit béo: va dau thire vat hofie dau khodng nhw dau oliu. ddu bong gao, dau thau dau.
diu co. diu hoa tra. dau dira, déu vimg. dau ngd, dau cam gao. dau lac, dan hat bong.
diu dau nanh. dau hat cai, déu lanh, dau trau hodc parafin long. Cac chat phu gia nay
c6 thé duoc chon thich hop dé sit dung riéng 18 hodc két hop dudi dang hon hop gom

hai hode nhidu chat, voi didu kién dat dwec muc dich cia sing che. Hon nira. cac chat

20/90

phu gia khiac nhau thwong duge siv dung, nhwe ¢ hat don. chat lam dac. chat chong lang.

chat chéug dong, chat lam on dinl su plian tan. chat an toan. chét i:kéng pam moc,
chat tao bot. chat gay ra va chat két dinh, ¢6 theé duge s dung. Ty 1é won tinh theo
kioi leong ctia hop char theo sang ché va cac chat phu gia khac nhau nay ¢d thé nam
rong khoang rr 0.1:99.9 dén 935, ot hon 14 ndm trong khoang tir 0.2:99.8 den 8515
theo t¥ 1¢ khéi hrong. Phwong phap tron hop chat theo sang ché va cic chat phu gia
khae nhau kliong bt gidi han dae bigt, va ching c6 the duoe won mot cach thich hop
theo phwong phap da bist.

Lieu thuoe diét co clnta hop chat theo sang ché (lrong o tac dung diét co cua
hop chat theo sang ché) néi chung khong the dirae xie dinh. do né thay doi tiry thude
vao didu kién thot tiét, tinh trang dat, loai ché | phany. loat thue var khdng mong muon
can duwegc phong trir. mua ding thude, v.v.. Tuy nluén, thuong ding vér luong hop
chat theo sang s:hé (dudi day con duoce got fa huoag hoat ché{) t6t hon la nam trong
khoang tir 0.1 dén 5.000 g, t6t hon nita 1a nam trong khoang tr 0.3 dén 3.000 g, tot
hon nira la ixém trong khoang tir 1 dén 1.000 g. dic bigt tot 1a nfm trong khoang tr 10
dén 500 g. wén moi hecta. Sang ché bao gom phwong phép phong i cac thue vat
khong mong nmion nlue vay. bing cach ding thude didt eo nlue vy,

Hom mita, thude diet co chua hop chat theo sang ché ¢ the duge sit dung rieng ré
hodc dudi dang hon hop hodc két hop vot cac chat néng hoa khae, phan bén, chat an
toan hodc cac char arong ny. Khi thude diét co duge st dung dudi dang hon hop hose

ket hop. cac tac dung hodc chite nang tuyet voi hon ¢6 thé thu dwoc trong mdt s6
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#

trwomg hop. Cée chat nong héa khie nay bao gbm, i du, thude diét co. thude diét
nam. thuoc khang sinh, hormon thye vat va thuoe trir sau. Pac biét la, vér ché phém
diet co duoe won ¢d hop chat theo sang ché duoe tron voi hode duge su dung két hop
vdi mot hoje nhieu hoat chét ctia thude diét ¢o khac, pham vi cta c6 dai can duoe
phong trlr, thon gran dung ché pham. hoat tinh diét co, viv. ¢d the dwge cai thién theo
Inrdng wu uén. Hop chat theo sang ché vi cac hoat chat cua cac thude diét co khac ¢6
thé dwoe bao che mot cach riéng ré sao cho chong ¢o theé duwoc tron dé sie dung tai thot
diem ding. hoge ching cd thé duoe bao ché cing nhau. Sang ché bao gom ché pham
diet ¢6 dwoe tron nhiw vay.

Tv I¢ won cua hap « chat theo séng ché va cac hoat chat ciia cac hop chat diét ¢o
khace not chung khong the duge xdc dinb. do n6 thay d6i tuy thude vao dicu kién thot
tiet, finl trang dat. loai ché pham, thoi gian ding, phuong phap ding. v.v.. nhung cac
thuoe diét co khae duge won voi hrong 16t hon 1a nam trong khoang tir 0,001 dén
10.000 phan khéi lugng. 16t hon nita 1a ném trong khodng ttr 0,01 dén 1.000 phan khoi
lwong tren mo1 mot loai hoat chat, tinh theo 1 ph(m khéi hrong cua hop chat theo Sang
che. Hou uira, lidu dung 14 lidu sao cho tong luong cac hoat chat nam wong khoang tir

1 dén 10.000 ¢ 2, tot hon 14 nam trong kheang tw 0.2 dén S 000 g _tot hon ava 13 ndm
trong khoang fir 10 dén 3.000 g. wen mdi hecta. Sang ché bao gom plrong phap
phong trev co dai khong mong muén bang cach dimg ché pham diét co duge tron nhw

Hoat chat 6 rac dung diét o6 khiae bao \renx. vi du. cac hop chat (1) dén (12} sau
(cac tén thong thuong bao gom tén duge dung dé phé chuan theo ISO). Ngay ca kht
khong duge nén cu the trong ban mé ta nay. trong truong hop ma cac hop chat nay cé
dang muol. alkyl este, v.v.. thi tat nhisn chimg ééu duoe bao gém

{1y Céac hop chat duoc cho 1a ¢o tac dung digt ¢6 nho lam 161 loan hoat tinh
hormon cua thure vat, nhu hap chat phenoxy nlwr 2.4-D, 2.4-D-butotyl. 2,4-D-buryl.
2 4-D-dimetviamont. 2.4-D-diolamin, 2,4-D-etyl, 2.4-D-2-etylhexyl, 2.4- D-1sobutyl.
2 4-Deisoetyl,  24-D-isopropyl,  2.4-Desopropylamont,  2.4-Denatir, - 2,4-D-
isopropanolamoni. 2. 4-D-trolamum. 2,4-DB, 2.4-DB-butyl, 2.4-DB-dimetylamont. 2.4-
DB-wsoctyl. 2.4-DB-kali, 2.4-DB-natr1, mudi 2.4-D cholin, dichlorprop, dichlorprop-
butoryl. dichlorprop-dimetylamoni. dichlorprop-tsoctyl, dichlorprop- -kali. dichlorprop-

B

P, dichlorprop-P-dimetylamoni, dichlorprop-P-kali,  dichlorprop-P-natri. MCPA.
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MCPA-butotyl. MCPA-dimetylamont. MCPA-2-etylhexyl, MCPA-kali. MC PA-natn,
MCPA-thioetvl. MCPB. MCPR-etvl, MCPB-natri, mecoprop, mecoprop-butotvi,
necoprop-natry,  mecoprop-P,  mecoprop-P-butotyl, mecoprop-P-dimetylamont,
mecoprop-P-2-etylhexyl, mecoprop-P-kali. naproanilit, clomeprop. hode HIA-1: hop
chét axit carboxvlic thom nhw 2,3.6-TBA. dicamba. dicamba-butotyl, dicamba-
digheolamm,  dicmnba-dimetylamom. dicamba-diolanmn. dicamba-isopropylamon.
licamba-kali. dicamba-natri, picloram. picloram-dimetylamon, picloram-isoctyl,
picloram-kali, picloram-triisopropanolamout, picloram-triisopropylamont. picloram-
trolamin. triclopyr. uiclopyr-butotyl, triclopyr-trietylamoni, clopyralid, clopyralid-
olamin. clopvralid-kali clepyralid-triisopropanolamon, ammopyrahd.
arninoxyelopvrachlor, hatauxifen. halawxifen-metyl. hode DAS-534: va naptalam.
naptalam-natii. benazolin, benazolin-etyl. quinclorac, quinmerac, diflufenzopyr,
diflufenzopyvi-gatil, fluroxypyr, fluroxypyr-2-butoxy-l-metyletyl. fhuoxypyr- -meptyl,
chlorflurenol. chlorflure: 1:)1411:}\} hodc clacyios.

{2) Cic hop chat ﬁ;mc chio 14 ¢6 the dvng diét ¢d nhé e ché s quang hop cta
thwe vat, oy hop chAt ure nhwr chlorotoluron. diuwron. fluometuron. linuron,
soproturon,  metobenzuron,  tebutbiuron.  dimefuron.  isouron, karbutilate,
methabenzthiazuron, metoxuron, metobnromuron. monolinuwron, neburon. stduron,
terbumeton hodc trietazme: hop chat triazin nhwr simazine, atrazin, afratone, sunetryn,
prometryn,  dinethametryn,  hexazmon, metribuzin, terbuthvlazine, cyanazie.
ametryn, cybutryne. terbutryn, propazine. metamitron, hode prometon; hop chat uraxil
whar bromacil, bromacil-lithi. lenacil hoge terbacil; hop chat anilit nhw propanil hodc
cvpromid: hop chat carbamat nhw swep. desmedipham hodc phenmedipham: hop chat
hivdroxybenzonitril nhw bromoxyml bromoxynil-octanoat, bromoxynil-heptancat,
ioxvanil. joxynil-octanoat. ioxynil-kali hode ioxynil-nati va pyiidat, bentazone.
bentazone-natri, amicarbazone, methazole, pentanochlor hodc phenmedipham.

{3) Hop chat muédt amoni bac bdén nhr paraquat hodce diquat. duge cho la
cim}fén hoa thanh cac gé{: e do dé tao a oxy hoat tinh trong co thé thue vat va the
hign hieu qua diét co nirank.

(4 Cac hop chat dwoc cho [a ¢o tac dung digt ¢o nho e ché su sinh tong hop
chat diep luc cua thue vat va tich v bat thuong chit peroxit bét sdng trong co the

e vat. nhw hep chat diphenviete nhw witrofen, chlomethoxyfen, bifenox.
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acifluorfen, acifluorfen-nawi, fomesafen, fomesalen-natl, oxyfluorfen. lactofen.
aclonifen. ethoxvien-etyl, fluoroglyeofen-etyl hode fluoroglycofen: hop chat vong imit
nbr chlorphthalim,  flamioxazm.  flumiclorac.  flumiclorac-pentyl. cuudon-etyl,
tluthiacet-metyl.  hodc EK-3383: wva oxadiargyl. oxadiazon, sulfentrazone.
carfentrazone-etvl, thidiazimin. pentoxazone, azafemdm. isopropazole, pvratlufen-

benzfendizone. butafenacil. saflufenacil. fluazolate, profluazol. flufenpyr-etyl.
bencarbazone. tiafenacil, pyrachlonil, tifludimoxazin, HNPC-B4047, IR-6396. EK-
5439, FK-5498, SYN-523, hodc hop chit duce boe 1o trong WO2008/008763 (FMC
CORPORATION)

(3) Cac hop cha it chege chie 1a €6 tac dung digt co duoc dac trung bar viée lam
mat hoat tinh aho e chié s tao sac o cha thue vat ol ede carotenost, nhu hop chat
pyridazinon nhw norflurazon. chloridazon hodc metflurazon: hop chat pyrazol nhua
pyvrazolynate. pyrazoxyvten, benzofenap. topramezone, py tasulfotole hoge tolpyralate:
vA  amitrole. fluridone, flurtamone. diftufenican. methoxyphenone. clomazone.
sulcofrione. mesotrione. tembotrione. tefurylrione. fenquinotrione, cyelopyrimorate,
isoxaflutole. difenzoquat. difenzoquat-metilsulfat.  isoxachlortole, benzobicvelon.
bicyelopyron. picolinafen, beflubutamid, ketospiradox, ketospiradox-kali, hodc hop
chat duoc boe 16 trong JP2012-2571 (Swnitomo Chemical).

(6) Céac hop chat dwge cho 1a co tac dung diét ¢o bang cach e ché sy sinh tong
hop lipit cua thwe vat, nha hop chat axit arvioxyphenoxypropionic nhw diclofop-
metvl, diclofop, pyriphenop-natri, fluazifop-butyl. fluazifep. fluazifop-P. fluazifop-P-
butyl. haloxviop-metyl. haloxyfop. haloxyfop-etotyl, haloxyfop-P, haloxytop-P-metyl.
quizalofop-etyl. quizalofop-P. quizalofop-P-etyl. quizalofop-P-tefuryl. cyhalofop-
butyl.  fenoxaprop-etyl,  fenoxaprop-P.  fenoxaprop-P-etyl metamifop-propyl.
metamifop. clodinafop-propargyl. clodinafop. propaquizafop. HNPC- AR169 hogc
SYP-1924: hop chat xvclohexandion nhw alloxydim-natry, alloxvdim. clethodim.

oxvdim. tralkoxydim, butroxydim, tepraloxvdm, profoxydun hodc cycloxydim.
vir ligp chat phenvlpyrazohin nhir pinoxaden.

(7) Cac hop chat duge cho 1a ¢o tac dung diét co nho we ché sy sinh tong hop
axit amin cua thwe vat uhe hop chat sulfonyvlure nhw chiorimuron-etyl, chlormon.
suifometaron-metyl. sulfometuron. primisulfuron-metyl. prunisulfuron. bensulfuron-

metvl. bensulfuron, chlorsulfuron. metsulfuron-metyvl, metsulfuron. cinosulfuron.



47984

pvrazosulimon-etyl,  pyrazosulfuron.  flazasulfiron.  rimsulfuron. nicosulfuron.
imazosulfuron. flucetosulfuron, cvelosulfamuron, prosulfuron, flupyrsulfuron-metyl-
patri.  tlupyrsulfuron.  tiflusulfuron-metyl.  miflusulfuron, halosulfuron-metyl.
halosulfuron. thifensulfuron-meryl, thifensulfuron. ethoxysulfuron, oxasulfuron.
ofhametsulfuron.  ethametsulfuron-metyl, 1odosulfuron, 1odosulfuron-metyl-natri,
sulfosulfuron. triasulfuron, wibenuwron-metyl. tribenuron, tritosulfuron, foramsulfuron,
trifloxvsulfuron, trifloxysulfuron-natri.  mesosulfuron-metyl,  mesosulfuron,
orthosulfamuron.  amidosulfuron, azimsulfuron. propyrisulfuron. metazosulfuron.
methiopyvisulfuron.  monosulfuron-metyl,  orsosulfuren.  iofensulfuron hoge
ofensulfuron-natrt: hop  chat  triazolopyvimidisulfonamat  nhu  flumetsulam,
metosulam,  diclosulany. cloransulam-metvl,  flovasulam.  penoxsulamn hodge
pyroxsulam.  hop chat mmidazolinon nlnr imazapyr. lUmazapyi-isopropylamoni.
unazethapvr,  imazethapyr-amonl, — hmazaquin, — INAZaquin-amoil HNAZANoX,
inazamox-amoni. imazamethabenz, imazamethabenz-metyl hoac unazapic: hop chat

axit pyrimidinylsalixylic nhw pyrithiobac-natrt bispyribac-nati, pyrinunobac-metyl,

pvribenzoxim  pyrifialid.  pyrimisulfan,  hode  mafamone:  hop char
sulfonyimmimocarbonyltriazolinon ninr flucarbazone, tflucarbazone-natrs,

propoxyearbazone-natii, propoxvearbazone, hodc thiencarbazone-metyl; va glyphosat,
glvphosat-natri. glyphosat-kali. glyphosat-amoni. glyphosat-diamon, glyphosat-
isepropylamoni,  glyphosat-trimesi.  glyphosat-sesquinati,  glufosmat. glufosnat-
amoni. glufosinat-P. glufosinat-P-amoni, glufosinat-P-natri, bilanatos. bilanafos-natri
hode comethyling

{8) Cac hgp chat duge cho la cd tac dung diet o nho uce cheé su nguyén phan cua
té bao cua thwre vat, nhu hop chat dinitreanilin nhw trifluralin, oryzalin, niwalm.
pendimethalin. ethalfluralin. benfluralin. prodiammne. butralin hogc dimtramin: hop
chat amit nhw  bensulide, napropamide. napropamide-M, propyzamide hoge
pronamide: hop chat phospho hira co nhw amiprofos-metyl. butamifos, anitlofos hodc
piperophos: hop chit phenyl catbamat nhur propham, chlorpropham, barban hode
carbetamide: hop chat cumvlamin nhw daimuron. cumyhuron, bromobutide hode
methyldymron: va asulam, asulam-nam. dithiopyr. thiazopyr. chlorthal-dimetyl.
chlorthal diphenamid, tlamprop-M-metyl. flamprop-M, hode flamprop-M-1sopropyl.

{9) Cée hop chat dwoc cho 1a ¢d tac dung diét ¢o nho e che sw sinh téng hop
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protein hodce sir sinh téug Lgp lipit cua thue vae nhe hop chét cloaxetamit nlur
alachlor. metazachilor. butachlos. pretilachlor. metolachlor. S-metolachlor, thenylchlor.
pethoxamid. acetochlor. propachlor. dunethenanude. dimethenamide-P. propisochlor
hodac dimethachlor: hop chat thiocarbamat nhu molinate, dimepiperat, pyributicarb.
EPTC. butylat. vernolate. pebulate, cyeloate, prosulfocarb. esprocarb. thiobencarb,
diallate, tr-alat hofic orbencarb: va etobenzanid, mefenacet, {lufenacet. tridiphane,
cafenstrole. fentrazamide. oxaziclomefone. imdanofan, benfuresate, pyroxasulfone,
fenoxasulfon, methiozolin. dalapon. dalapon-natri. TCA-natri hode axit tricloaxetic.

{10y Cac hop chat dwoe cho 1a cd tac dung diét co nho e ché su sinh tétng{ hop
senluloza cna thwe vat nhw dichlobenil toaziflam. mdaziflam. flupoxam, hodc
isoxaben

(1) MSMA, DSMA, (MA. endothall, endothall-dikali, endothall-natrt,
endothall-mono(N N-dimetylalkylamoni), etofumesat. natri clorat. axit pelargonic,
axit nonanoic, fosamine, fosamine-amoni. ipfencarbazone, aclolein, amoni sulfamat.
borac, sxit cloasetic. natri cloaxetat, xyanamit. axit metylarsonie, axit dimetylarsime.
natrt dimetvlarsinat. dinoterh, dinoterb-amoni. dinoteib-diolamin, dinoterb-axetat.
DNOC. sit sulfat, flupropanate. flupropanate-natri, mefluidide, mefluidide-diolamm,
metan. metam-amont, metam-kal, metan-natrs, metyl sothioxyanat, pentaclophenol,
natri pentaclophenoxit. pentaclophenol lavrat. quinoclamine, axit sunfuric. ure sulfat.
xanthinosin. berbimvein, unguinol. meratyrosine, sarmentine, thaxtomm A,
mevalocidin, alpha-limonen, pyribambenz-propyvl pyribambenz-isopropyl, IS-913,
KHG-23844. H-0201, SIOC-0163. SIOC-0171, SIOC-0172, SIOC-0285, SI0C-0426.
SIOC-H-057. Z1-0166. ZJ-1835, ZI-0433, ZJ-0777. ZJ-0862, hop chat duoe boc 1&
rong WO2008/096398 (Kumiai Chemical).

(12} Cac loal duoe cho la cé tac dung digt co nhe ky sinh tén thye vat, nhu

Kanthomonas campestris. Epicoccosirus nematosorus, Epicoccosiius nematosperus.

Exserohilum monoseras. hodc Drechsrela monoceras.

Mot hodic nhiéun hop chat ¢d the droc chon mot cach thich hop rong s6 cac hop
chat wen dav la cac hoat chat cua thuoc diét o khiae. Cac hioat chat cua thuoe diét co

khac khong chi gidi han & cac hop chat dwge aéu lam vi du trén day.
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Vi du thue hien sing ché

Duon dav. sang ché s& duoe mid ta chi 1iét hon dya vao cac vi du, nhung can phai
hieu rang pham vi cua sang ché khong bi gién han o cée vi du nay theo cach bat ky.
Trude hét. cac vi du didu ché cac hop chat theo sang ché sé duoc mod ta.

Vi DU BIEU CHE 1
Picu ché 4»—{;"-'—({3—(’1@-5~{‘i1‘if§0me[y’l}p}ﬁ'idixi-E~j§?}thi(}}»-3—1§:ae§yﬁpheé1}‘1}—ﬁ-mem};}f—lt‘i‘
dimetylpyridazin-3(2ZH}-on thop chat 56 1-32 dwoe néu dudi day)

(1) Trong méi trong khi nito, diisopropyletylamin (1.2 ml) dirge bo sung vao
dung  dich  hén  hop chira 2-bromo-4-iodo-I-metvlbenzen (1.0 g). (4
metoxvphenvhmetanthiot (520 mg). tris(cdibenzylidenaxeton)dipaladi (80 mg). 4.5-
bis(diphenylphosphmo)-9 9-dimetvixanten (10t mg) va 14-dioxan (10 ml). tiép theo

cho phan img trong diéu kieu hoi hea wong | gion. Hou hop phan tmg thu duge duge de
nguor duge tron vor nuoe va dwge chiét hai lan béag etyl axetat (30 ml). Lop hiu co
thu duoe duge nra bing mrde mubi va dwoe lam kho bang natri sulfat khan, dung méi
dwoe clumg cat dudt ap suat thap. va can thu duge dwoc tinh ché bang cach sic kv ot
(heptan:ervl axetat = 20:1. v lg theé tich, dicy i#iém nrong tw dwge ap dung dudi day) dé
thy duge (3-bromo-4-metviphenyl) (4-metoxvben zvhsulfan (1.07 g, hien suat: 98%)
dudi dane dau man nau. Dir lien phé NMR cua san ph?&m nay nhu sau.
'H NMR (300 MHz. CDCL): § ppm =2.35(3H, s). 3.79(3H. s). 1.04(2H. s}
6.83(2H. d. ] = 8.7 Hz). 7.08-7 21(4H,m), 748(1H. d. 1 = 0.6 Hz)

{2) Trong méi twong khi nite. dueng dich hén hop chia (3-bromo-4-
metylphenyl) (4-metoxybenzyljsuitan (107 g). bis(pwacolato)diboron (1.26 g},
tris(dibenzyvlidenaxeton)dipaladt (120 mg). trixyelohexylphosphin (150 mg). kal
axerat (490 mg) va 1.4-dioxan (15 ml) duge cho phan tmg ¢ nlugt 4o 120°C wong 7
gitr. Hon hop phan img nay duoe dé nguéi, chat ran khéng tan duoc lay ra bang Xelit,
v chiét ran nay duoc nra béng etyl axetat. Dung mé1 duoe chung cat dwdi ap suat
thap. va cau thu dwoe dwoc tinh ché béﬁg céch sac kv cot (heptaneryl axetat = 20:1)
de thu dwoc 2-(3-((4-metoxybenzylythio)-2-merylphenyi-4.4.5, S-tetrametyl-1.3.2-
dioxaborolan (1.07 g hieu suéit §79%) dudi dang chat ran mau trang. Div héu pho
NMR ctia san pham da duge tinh ché nav ninr san.

'H NMR 300 MHz, CDCLY: 6 ppm =L.A8(12H, s). 248(3H. s). 3.77(3H. s).

26/90



47984

103(7H. s). 6.80(2H. d. T = 84 Hz). 7.04(1H. 4. J = 8.1 Hz). 7.17-7.27(3H.m).
776(1H. dd. T=15Hz J=66Hz)

(3) Dung dich hon hop chia 2-{(5-{(4-metoxybenzyljthio)-2-metylphenyl)-
4.4.5 5-retrametyl- 1,3, 2-dioxaborolan (381 mg). 4-bromo->-metoxy-2.6-
dimetvlpyridazin-3(2H)-on (200 mg). tetrakis(triphenylphosphin)palad (40 mg). natri
cachonat (200 mg). tetrabutylamoni bromua (144 mg}, 1.4-dioxan (6 ml} va mroe (4
ml) dwge cho phan tng o nliét do 120°C trong 45 phat. Hon hop phan g duoc de
nguol, dwge tron vé1 mrde va duoe chiét hai lan ‘bﬁng etyl axetat (20 ml). Lop Invu co
i dwroe duoe roa bang nwde mudi va duee lam kho bang natrt sulfat khan. dung moi
duoe chung cat dudi ap suar thap, va can thu duge duge tinh ché bing cach sic k¥ ot
{(heptanietvl axetat = L:1) de thu duwoc S-metoxy-4-(5-((4-metoxvbenzylthio)-2-
metviphenyl)-2 6-dimetylpyndazin-3(2H)-on (275 mg. hidu suat: 81%) duéi dang chat
ran mau trang. D liéu pho NMR cta san pham da dwgc tinh ché nay nhw sau.

‘H NMR (300 MHz, CDCL) & ppm =2,16(3H. s). 2.27(3H. s). 3.24(3H. s},
3.68(3H. ). 3.773H. 8). 4.03(2H. 5). 6.79(2H. d. J = 8.7 Hz). 7.15-7.26(SH, m)

{4 S-metoxv-4-(3-({4-metoxybenzylithio}-2-metyiphenyl)-2.6-
dimetylpyridazin-3(2H)-on (275 mg) duge hoa tan trong axit mrifloaxetic (2 ml) va
diroe cho phan tmg ¢ nhiét d§ 60°C trong 3 @10 Hon hop phan tmg nay duge dé
ngudl, va dung moi duge clumg oAt dudt ap suat thap dé thu duoe 4-(3-mercapto-2-
metylphenyl)-3-metoxy-2.6-dimetylpyridazin-3(2H)-on (190 mg. hidu suat: 99%)
duén dang chat ran mau naw.

{5) Dung dich hon hop chia 4-(S-mercapto-2-metviphenyl)-S-metoxy-2.6-
dimetylpyridazin-3(2H)-on (190 mg) thu duge & bude (4) néu tren, 2 3-diclo-5-
(triflometvl)pvridin (223 mg). xesi cacbonat (336 mg) va dimetylformamit (5 ml)
duoe cho phan ng ¢ nhiét 4o 60°C wong 3 0. Hon hop phan tmg duoe dé nguoi,
duoe tén véi nude va duge chiét hai lan bang etyl axetat (20 ml). Lop hi co thu
dwoe durge na l‘}z%mg mirde mudt va duge lam kho béng natti sulfat khan, dung mor
duwoc chung cat dudn ap suat thf}p va can thu dwoe duge tinh che iﬁéng cach sée kv cot
{(heptanetvl axetat = 3:2) dé thu duge san pham mong muon (122 mg. hiéu suat: 39%)
dwét dang chat ran mau rang. Dir lidu phé NMR clia san pham da duge tinh ché nay

nlar sau.
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"H NMR (300 MHz CDClsy & ppm =2 24(3H, s). 2.30(3H, 5). 3.53(3H. ).
3.73(3H. ). 7.36-7.38(2H, ny). 748(1H. dd. T = 2.1 Hz. T =84 Hz). 7.76(1H, dd. J =
1.6 Hz. 7= 2.1 Hz), 8.35(1H. dd. J =09 Hz. J = 1.8 Hz)

VIDU BIEU CHE 2

Dicu che 4-(5-((3-clo-3-(tnflometryDpvridin-2-ylithio)-2-metylphenyl)-5-hydroxy-2.6-

{i%}:uet}-‘l.}}jﬂ'idazix1—3(2?1}-011 (hop chit s 1-2 duoc nén dudi day)
3-(5-{(3-clo-3-(triflometyDpyvridin-2-yvijthio)-2 2-metyiphenyl}-S-metoxy-2,6-

dimetvlpyridazin-3(2H)-on (122 mg) duge hoa tan trong morphelin (2 mi). duec day
kin trong ong va duoc cho phan vng dudi sy chiéu xo bing vi séng ¢ nhiét 46 140°C

wong 50 phiie. Sau khi hean thanh phan (rag, morphelin duw duge chung cat, can duge

axit hoa bé’mg axtt axetic, va fop miroe duge clue ot hai lan bang etvl axetat (10 mi). Lop
hite co thu duoe duge lam khé bang natsi sulfat. dung mod1 dwge chung cat dudi ap
suat tE}épﬁ va can thu duoe duge tnh che omw cach sdc k¢ ¢t (heptan:etyl axetat =
1:1) dé thu dwoc san pham mong nuon (51 mg, hiéu suat: 43%) dudi dang chat ran
mau tring. San pham nay cé diém nong chay nim trong khoang tir 99 dén 102°C. va
dir lidgu pho NMR cia né nhar sau.

'H NMR (300 MHz. CDCL): & ppm =2.24(3H, s). 2.30(3H. s). 3.73CH. s).
7.36-7.48 (3H. m). 7.790H. . J= 1.8 Hz). 8.32(1H. dd. J=09 Hz. J= 1.8 Hz)

Cac vi du dién hinh cia cac hop chat theo sang ché dwoc thé hién trong cdc bang
| dén 3. Cac hop chat nay ¢ the duoce diéu ché theo cac vi du didu ché hodc cac quy
trinh san xuat trén day. Troag céc bang 1 dén 3. lan hrgt No. 1a hop chat sé. Me la
Wom metyl, Et la nhém etvl. Pr la nhom n-propyl -Pr la nhom isopropyl. n-Bu la
nhém n-butvl. t-Bu la nhém tert-butvl. ¢-Pr la nhom xyelopropyl, ¢-Hex la nhom
xvclohexyl Ph la nhém phenyl, va Bu ta nhom benzyl Ngoai ra. "2.6-(Me);" trong
cac bang ¢6 nghia la cac nhom metyl dudr dang phan oy thé 12 | lan hrot & cac vitri 2 va
6. va dmh nghia cia cac nhém nrong nr duoc ap dang gt dav,

Cac tri so dwoe mo ta trong ¢ot "cac dac tinh vat I¥" trong cac bang 1 den 3 la
cac diem ndng chay (°C). va cua cac hop chat c6 NMR trong cét "cac ddc tinh vat Iv¥"

dir héu ’phé “H-NMR duoce the hién trong bang 4.
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1-27 HNMR (300MHz. CDCL): 8 ppm =2.22(3H. s}, 2.27(3H. 5). 3.47(3H. 5 Q?S{SH, 53
7.03(1H, & J=24Hz) TIA(IH. dd. J=2.4Hz J=8.4Hz). 734(1H. d. F=8.1Hz).
793(1H. d../=21Hz). 8 23¢(1H. dd. J=0.9Hz J= 2.1Hz}.

1-28 'H NMR (300MHz. €DCL): 8 ppm =2.22(3H. t. J= 7.5Hz). 2.26(3H. ¢). 2.46-2.65(2H,
m), 349(3H. 8). 3.7403H, s), 7.00(1H, d. J=2.4Hz), 7.19( 1H. dd. J=2.7Hz. J=84Hz).
740(1H, d.J=84Hz). 795(1H. dd. J= 0Bz, J=2 1Hzy 8 23(1H, dd. J=098z J=
1.8Hz).

1-29 NMR (300MHz. CDCL): 8 ppm =1.96(3H. s}, 2.29(3H. 5). 3.44(3H. 5). 3.68CGH
714720021, m). 7.32(1H. dd. J = 0.6Hz. J = 8.1Hz). 7.98(1H, dd. J=03Hz. J =
:XLH;:*}, 21(1H. dd. J=09Hz. J= 2. 1Hz).

1-32 l"R 300MHz. CDCL): & ppmt =2.24(3H. 5}, 2.30(3H. 5). 3.53(3H. 5). 3.7 73(3H. 51,
7.36-7.38(2H, m). 7.48(1H, dd. J = 2.1Hz. J =8, 4Hz}. 7.36(1H. dd.J = DoHz J=

‘ 2.1Hz) 8.331H, &Id J=09Hz J= 1.8Hz}

1-40 "H ONMR (300MHz, CDCLY 8 ppin =2.07(3H.5). Z.21(3H. s). 2 25{3}1 sh3SZOH. )
6.89( 1H. d.J=2.4Hz), 7.11(1H. dd. /= 2.7Hz. J = 8§ 4Hz). 7.33(1H I Jf=g&4Hz).
=061, d. J=2.1Hz). 21(1H. dd. J=0.9Hz, J= 2. 1Hz}.

14l T NMR (300MHz. CDCL)Y: S ppm =1.26(3H. t. /= 7.2Hz}. 2.22(3H. 5). 231(3H. s
3.82(3H. 8). 4.12(2H. q. /= 7.2Hz). 6.95(1H. d, J = 2.7Hz}. 7.13(1H. dd, J=24Hz. J=
£.4H7), 7.33(1H. d. /=8 4Hz). 7.95(1H. d. J= 2 IHZ}. §.23(1H. dd. J=12Hz. J=
2.4Hz)

[-59 " NMR (500MHz, CDClLy: S ppm = 1.33(9H. s). 2.21 {3H. 8% 2.29(3H. 8). 3.8G(3H. s},
6.94(1H. d.J=30Hz. 7.10(1H, dd. J=2.5Hz, J= 8.5H2), 7.31(1H, 4. F = 8.5Hz).
7.93(1H. d.J=2.5Hz). 8.22(1H. d. /= 1.0Hz).

1-98 'H NMR (500MHz. CDCL): 8 ppm = 1 24(3H, 1. J= 7.5Hz}. 2.20(3H, 5. 2.68(2H. q. J
= 7.5Hz). 3.74(3H. ). 6.68(1H. br.s), 7.00(1H. d. /=2.5Hz), 7.13(1H. d. J = 8.0Hz).
7.40(1H. d.J =8 0Hz). 797(1H, d, J= 2.0Hz), §,19( 1H. s}.

1-100 'HNMR (S00MHz, CDCL:): Sppm = L21IGH. T J=7 . 5Hz). 2.23(3H. 5). 2.64(3H. 5),
343 h ). 7.03(1H. d. J=3.0Hz). 7.12(1H. dd. J=25Hz. J':‘&SH b, TAMIH. 4. S =
8.5Hz) 7.941H. & J= 1.3Hz). &2Z{IH. ).

1-130 ' NMR (500MHz, €DCL): 8 ppm = 1.27-1L30(3H, m). 2.14-2.25(3H. m). 2.26-

2.34(3H. m). 3.60-3.76(6H. m). 5.65-5.83(1H. m). 6.92-7.202H. m). 7.35-7.39(1H. m}
7.95(1H. br.s), 8.17-822(1H. m).
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1-131 'HONMR (500MHz, CDCLY 8 ppm = 1.22-1.36(6H, m). 2.13-2.25(3H, m). 2.26-2.35(3H.
m). 3.74-3.76{31L m). 4, N) 4.19¢2H. m}). 5.65-5.84(1H. m). 6.92-7.20(2H. m}. 7.34~
7390 1H, m). 7.94(1H. br.s)y. 8.17-8,19(1H, m}.

1132

1 NMR (S00MHz, CDCL): 8 ppm = 2.23(3H, s), 2.34(3H. s). 3.31(3H. 5). 3.75(3H. 5).
L60(1HL d,J= 6.0Hz).4.71(1H. d.J= 6.5Hz), 7.01(1H, d. J= 2.5Hz). 7,10(1H. dd.J
=25Hz J=8 ;5 Hz). 7.33(1H. d. J = 8.5Hz). 7.94(1H. d. J=2.5Hz). $20(1H. 5).

'H WMR (500MHz, CDCLY: Sppm = 1.22-1.29(9H. m), 2,15-2, Z24(3H. my, 2.26-
236(3H. m). 3.74-3.76(GH, m). 4,71-4 83(1H, m), 5.64-5.86(1H. m), 6.92-7 F20(2H. m).
7.35.7.39(1H. m), 7.94(1H. br.s), 8.17 {1H, br.s).

1135 HONMR (300MHz. CDCL): & ppm = 0.8103H. 1.J = 7,5Hz), L.11-L19(2H, m). 1.36-
LAS(2H. mi 2,19(3H. s). 2.23(3H. 5), 2.25-2.32(2H. m). 3.80(3H. 5). 6.88(1H. d. /=
3.0Hz). 7100 TH. m), 7.31(1H. 4. J = 8.5Hz). 7.94(1H, 4. J= | SHz), 8.19(1H. d..J =
1UHz)

L-136 "H NMR (S00MHz, CDCL): 8 ppm = 2.22(3H. §). 2.24-2, 26(6H. m). 3.81(3H. s).
3.83(3H. s), 6.91(1H. 4. 7= 3.0Hz). 7Z.03(1H. dd. J=25Hz J=8.5Hz). 7.28(1H. d.J =
9.0Hzy. 7.74(1H. 51 7.91-7.94(2H. m).

137 "H NMR (S00MHz. CDCl:): 8 ppm = 1.23(3H. t. J = 7.5Hz), 2.04{(3H. s). 2.20(3H. 5).
2.86(2H. q.J = 7.5Hz). 3.82(3H. 5). 6.88(1H. s). 7.09%(1H. dd. J= 2.5Hz. J=8.0Hz).
7.32(1H. d.J=8.5Hz). 794(1H. 4. J= 2.5Hz). 8, 19(1H. 5).

[-133 'H ONMR (500MHz, CDClsy: S ppm= 1 3&{*}{ ni). 2.23(3H, ), 2.71 (ZH. m), 3.32(3H.
$). 3.76(3H. 5). 4 58(1H. d. =5 *1{2}4 69(1H. d.J = 6.0Hz). 7,02(1H, s). 7,10(1H. dd. J
=2.5Hz J=83Hz). 7.33(1H. 4. J = 3H2}‘ 7.94(1H. d.J=23Hz). 821(1H. 5).

1-134 T NMR (S00MHz. CDCL): 8 pp = 1,15-1.29(6H, m}. 2.14-2.34(3H, m), 2.53-2.73(2H,
m). 3.69-3.72(3H. m), 3.75-3.77(3H. m). 5.66-5 84(1H, m). 6.92-7 21(2H, my, 7.34-
7A9(1H. m). 7.94-7.95(1H., m), 8.17-8.20(1H. m}.

1-140 "H NMR (S00MHz, CDCls): & ppm = 2.25(3H. 5). 3.51{3H. s). 3.82(3H. ¢). 7.06(1H. 4./

SHZ) TAS(IH. d. J= 8. tz} 7.37(1H. 4. .J = § 5Hz), 7.96({1H. d._‘ = 2,0Hz).
8.22(1H, ).

1141 "H NMR (500MHz, CDCL): 8 ppm = 2.23(3H. 5). 3,83(3H. 5). 7.02(1H. d. J = 3.0Hz).
717(1H. dd..J = 2.5Hz. J = 8 5Hz). 743(1H. d. J = 8.5Hz). 7.99-8.00(ZH. m). 8.17(1H.
d../= 1.5Hz).

1-142

"H NMR (500MHz. CDCL): 8 ppm = 2.03(3H. s} 2.22(3H. s}, 3.90(3H. 5). 693(1H. d. J
=1 QHﬂ} 713(1H, dd. J=2.53Hz. J=8.5Hz). 7.34(1H. d. J= 8 5Hz). 7.96(1H. d. J=
2.0Hz) 8I9(1H sh
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L-147 ' NMR (500MHz. CDClsy: & ppm = 2. 17(3H, s). 2.26(3H. s), 3.44(3H. ). 347(3H. 5.
3.7L3H, §). 6.87(1H, d. J = 2.5Hz). 6. 99(1H. dd.J =2.0Hz. /= 8.0Hz). 7.22(1H. d. J =
R.0Hz). 7.66(1H. d. J = 2.0Hz). 8.45(1H. s).

L-148 'H NMR (500MHz. CDCly): 8 ppm = 2, 18(3H. s). 2.29(3H. 5). 3.45(3H. ). 3.76(3H,
s). 7.20(1H. br.s). 7.25-7.38(2H. m). 7.67-7.74{2H. m_p 8.34(1H. d. J= 1.0Hz).

162 "H NMR (300MHz. CDCLy): & ppmn = 3.74GH. s). 7.19-7.26(2H. m). 742(1H. dd. /=
{ 2Hz J=7.8Hz). 7.72(1H. 5). 8.00(1H, d. J=2.1Hz). 8 09(1H. dd. J=1.2Hz J =
2.1Hz).

1170 1 NMR (300MHz, CDCLY: & ppm = 0,55-0.38(4H. m). 1.33-1.41(1H. m). 2.103H. ).
222(3H. 5), 4.03-4.16(2H, my. 6.94(1H. d.J=2.7Hz). 7.11(1H, dd. J=2.1Hz, J =
$4Hz). 7.34(1H. 4. J = 8.4Hz), 7.76(1H. s). 7.96{(1H. d. J = 2. 1 Hz). 8 22(1H. dd. J =
1.2Hz. J=2.1Hz).

171 "H NMR (300MHz, €DCL): 8 ppm = L.21(3H, . J = 8.4Hz}. 2, 15( 3H ), 2.40-2 60(ZH.

). 3.8203H. s, 6,88(1TH. «i J=727Hz). TA8(1H. dd. J=2.1Hz, J=3 H ). TAG(IH. 4
J=84Hz). 7.75¢1H. 5), 7.96(1H. d. J=2.1Hz). 8.23(1H. dd.J= I,EHZA J=2.1Hz).

1176

Y ONMR (500MHz. CDCL): 6 ppm = 2.07(3H, 8). 2.20(3H. 5). 3 *G("AH §), 3.46-
3.30(2H, m). 6.90(1H. s). 7.1 L{1H. dd. J = 2.1Hz. J = 8 4Hz). 7.32(1H. d.J=84Hz).
79 1H, 8). T.95(1H. s). 8 20(1H. s}

f-181 'H NMR (500MHz. €DCL): 8 ppm = L40(3H. t. J = 8.4Hz). 2.09(3H. s} 2.20(3H. 8),
4.20-432(2H. m), 6.91(1H, s}, 7.12(1H. dd, S =2.1Hz. J = 8.4Hz). 733{I1H. d.J =
8.4H7). 7.75(1H. ), 7.95(1H. s). 8.20(1H. s).

1-182 H NMR (500MHz, CDCL): 8 ppm = 2.07(3H. 81, 2.20(3H, 5). 3.37(3H. 5). 3.78-3.81(2H,
1}, 4.38-4 45(2H, m), 6.90(1H. 5), 7.1 1{1H. dd. /= 2.1Hz, J = 8.4Hz), 7.34(1H. 4./ =
8.4Hz). 7.T7(1H. 8). 7.95(1H. s}, 8.20(1H. 5).

1-185 "H NMR (S00MHz, €DCly) & ppm = 2. 18(3H. s). 3.76(3H. s). 3.88(3H. 5). 4.83-
4.95(2H. m). T.0L(1H. s). :f..; 1(1H. d.J=8.0Hz). 7.31( {H. d./= 8.0Hz). 791(1H. s).
7.95(1H. ). 825(1H, s).

1-187 "H NMR (500MHz CDClg): 8 ppm = 2.10(3H. ). 2.21(3H. 5). 2.30(3H. 5). 5.20(1H. d. J

- 13.0Hz). 5.27(1H. d. J= 13.0Hz). 6 90(1H. 5). 7.11(1H. d. J = 8.0Hz), 7.33(1H. d.J
— §.0Hz). 7.78( 1H. 5). 7.96(1FL 5). 8 20(1H. 3).
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2-5 "H NMR (300MHz. CDCL): :Sg,}pm =222(3H. «). 2.32(3H, ). 3.75(3H. s). 6.59(1H.
br.sy. 7.02(1H. d.J = 2.53Hz). 717(1H. dd. /= 2. SH z. J=8.0Hz). 7.43(1H. d. /= 8.5Hz)

7E9(1H. d.J=¢8 SHL!\L.is\ia.b;».

2-8 ' NMR (500MHz, CDCLy): & ppm = 2.22(3H. §). 2,32(3H. 5). 3.74(3H. 5). 7.17(1H.
br.s). 7.22-7.24(2H. m). 7.31-7.34(2H. m). 7.42-7A3(2H. m).

2- 1 NMR (S00MHz. CDCL): § ppm = 2.21(3H. ). 2.31(3H. §), 3.73(3H. 5), 7.17(1H. 4.7
= ;s.OHzﬁ 7.25-7.26(2H. m). 7.30-7.33(1H. m) 740(1H. d.J=8,0Hz). 7.50(1H. 4. J =

SHz). 7.64{1H. d. /= 1.0Hz).

-1 ' NMR (500MHz. CDCL) & ppm = 2.18(3H. s). 2.32(3H, 5). 3.74(3H. s). S.54(1H,
br.s). 6.90{1H. d. J = 2,3Hz). 7.04 ’?f}b OH. m). T.36-TA0CZH m). TAS(IH. dd. /=
2.0Hz. J= 10.0Hz).

2-13 ‘”\J\Rw{zew&. CDCL): 8 ppm = 2.17(3H. ). 2.31(3H. 5). 3.72(3H. 8}. 3.73(1H.

brs). 6.86(1H. d. J = 3.0Hz), 7.00-7.04(2H. m). 7.36(1H. d. J = 8.0Hz), 7.40-744(1H.
), 7.69(1H. 4. J = 2. 3Hz)

Z-14 'HONMR (S00MHz, CDCL): & ppme = 2.20(3H. s} 2.30(3H. ). 334(:}{ $). 6.97(IH. sh
7 11(1H, dd. J = 2.5Hz. J= 8. 5Hz). 7.18(1H. br ). 7.39(1H. d..7= 8. 5Hz), 7.52(1H. dd.
J=[.8Hz. J=90Hz). 7.78(1H. s).

2-61 'H NMR (500MHz, CDClsy: 3 ppm = 2.06(3H. 5. 2.19(3H. 5). 2.24(3H. 5). 3.80(3H. s).
6.86( 111 d.J = 3,0Hz). 6.98(1H, d.J= 8,5Hz). 7.08(1H. dd. z ”,?}HZ‘J 8.3Hz).

7 31(1H. d. J = 8.0Hz). 7.86(1H. dd. /=2 ,5Hz /= 8.5Hz). 8.38(1H. s}.

2-86 " NMR (300MHz, CDCL): 8 ppm = 2.23(3H. 8). 2.32(3H. 5). 3.76(3H. 5). 6.59(1H.
br.s). 7.03(1H. d. J=2.5Hz). 7.16-7.20( 1H. m). 7.44(1H. d.‘ 8.5Hz), R23(IH. d.J =
2.0Hz), 83%(1H. d.J = 2.0Hz). 9.94(1H, s}.

2-88 'H NMR (500MHz, CDCL): 8 ppm = 2.16(3H. 5). 2.31(3H. s). 3.73(3H. 5). 5.76(1H,
br.s). 6.87(1H. d. J = 3.0Hz). 7.01-7.06(3H. m). 7.35(1H. d. J = 9.0Hz). 7.53-7.55(2H.
131).

2-89 PHNMR (500MHz CDCL): Sppm= 1 :zm\m»H t.J=7.5Hz) 2.23(3H. ). 2.69(2H. q. J
= 75Hz) 3.75(3H. 8). 7.21-7.24(2H. m). 7 30-7.33(2H. m), TA3-TASC2H m).

"1 NMR (500MHz. CDCL): § ppm = 2.21(3H. 8). 2.31(3H. 5}, 3.74(3H, 5). 6.57(1H.
brs). 7.01(1H. d.J=2.5Hz). 7.15(1H. dd. J = 2.5Hz J = 8.0Hz). 740(1H, d. J = §.0H2),

S46(2H, b,
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2-100 ' NMR (500MIHz. CDCL): § ppm = 2.17(3H. ). 2.29(3H, 5). 3.70(3H. 5). 6.19(1H.
brs). 6.98(1H. d..J=3.0Hz). 7.05-7.07(1H. m). 7.38(1H. d. /= 8.0Hz), 7.87(1H. 5),
8.41(1H. s).

--103 ' NMR (S00MHz. CDCL): & ppm = 2.24(3H. 5). 2.30(3H. 5). 3.74(3H. s). 7.04(1H. d.J
=2.0Hz). 7.13(1H. d. ’:SQH"\ 7.42-7 44(2H. m). 7.84(1H. d.J = 9.5Hz)

Z-104 “H NMR (300MHz, CDCLy: & ppm = 2.28(3H. 5). 2.31(3H. s). 3.74(GH. 5). T.19(IH. d,
J=30Hz), 7.23-7.28(3H. m). 7.35-7.39(1H, m). 7.41-7 44(2H. m}.

2-105 "HNMR (300MHz, CDCLy): 5ppm=: 2.22(3H. 8). 2.31{3H. &) 3,?4{‘%}{ ;}. 7.18-
7.22(2H. m), 7.25-2.30(1H. m). 7.33-7.37(2H. m). TAZ(IH, d I 8.3Hz) 7.98(1H.
br.al,

z-11z2 'HNMR e‘m@‘r\mf CDCly): & ppm = 2.05(3H. s). 2.38(3H. 5). 3.74(3H. ). 6.76(1H. dd.
J=2.5Hz /= 8.5Hz). 6.94(1H. &, J = 8.5Hz). 7.00(1H. d. J = 3.0Hz). 7.51-7.54(1H, m}.
,z.m-,«‘muﬁi m). 7.66-7.69(2H. m). 8.01(1H. d. J=8.0Hz). 8 22(1H. d. J = 3.0Hz).

2-113 ' NMR (500MHz. CDCLY 8 ppm = 2.06(3H, 5). 2.20(3H. 5). 2.24(3H. s). 3.80(3H. 5).
6.87(1H. d.J = 2.5Hz). 7.09( 1 H. dd. J = 2.5Hz. J = 8, 5Hz). 7.32(1H. d. /= 8.5Hz).

R VH(IH. ¢. /= 2.0Hz). 8.23(1H. s
2-116 ' NMR (500MHz. CDCLL): & ppm = 2.05(3H. 8), 2.20(3H. 5) 2.25(3H. s). 3.80(3H. s
6.80(1H, d. J=3.0Hz). 7.10(1H. dd, J=2.5Hz J = 8 5Hz}. 7.33(1H. d J=8.5H2)
8. 17(1H. d.J = 1.5Hz). 847(1H. s).

2-117 1 NMR (500MHz, CDCL): § ppm = 1.98(31L ). 2.18(3H. ). 2.24(311. 5). 3.30(3HL. 5).
6.89(1H. d. J = 2.5Hz). 7,10(1H, dd. J = 2.5Hz. J = 8.5Hz). 7.28-7.32(2H. m), 7.87(1H.
d.J=80Hz)

-118 }f?\\gunmiﬁv CDCLY: & ppm = 2.03(3H. ). 2.17(3H. 5). 2.37( 3H. 5). 3.80(3H. 5).
O(1H. d. J = 2.5Hz), 6.98-7.03(3H. m). 7.25-7.30(1H. m), 7.52-7.55(
~120 'H NMR (S00MHz, CDCL); 8 ppm = 2.02(3H. 5). 2.17(3H, 5). 2.24(
6.76(1H. d. J = 2.5Hz), 6.96-7.02(2H. m), 7.29(1H. . /= 8.5Hz). 7
§.3Hz). TA4(1H. dd. J = 2,0Hz. J = 10.0Hz).

2-123% TH NMR (S00MHz. CDCL): 8 ppm = 2.05(3H. s). 2.19(3H, 5). 2.24(3H. 5). 3.80(3H. 5)
6.85(1H. d..f=2.5Hz), 7.08(1H. dd, J = 2,5Hz, J = 8. 0Hz). 7.30(1H. id.-J = 8,0Hz)
7 93(1H. d. /=3 0Hz). 8.15(1H. d. J=3.0Hz).

2-126 "H NMR (S00MHz. CDCLy): 8 ppm = 2.03(3H. 5), 2.20(3H. s). 2.25(3H. 5). 3.81(3H. s,
6.8T(1H. . J = 3.0Hz). 7.08(1H. dd, J = 2.5Hz. J = 8.0Hz). 7.32-7.34(2H. m). 8.53(1H.
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2-129

TH NMR (S00MHz, CDCL): & ppm = 2.07(3H. s). 2.1703H. 5). 2.24(3H. ). 2.29(3H. 5).
3.80(3HL 5). 6.78(1H. d.J = 2.5Hz). 7.03(1H. dd.J= 2.0Hz. /= 8.5Hz). 7.27(1H. d.J
= % 0Hz), 7.60(1H. d. J= 2,0Hz). 7,92(1H. d..J = 2.0Hz).

2-133 'H NMR (S00MHz, CDCL): & ppm = 2,06(3H. s). 2.21(3H. s}, 2.253H. 5). 3.81(3H. 5}
6.89(11L d.J = 2.0Hz). 7.10(1FL. dd. J = 2.0Hz, J =8 5Hz), 7.34(1H. d.J = 8.5Hz)
8.54(1H. d.J=2.5Hz), 8.81(1H. d. J= 2.5Hz).

2-134 "H NMR (SU0MHz. CDCls): & ppm = 2,04(3H. 8). 2.20(3H. 5). 2.27(3H. 5). 3.80(3H. 5.
6.83(1H. d../ = 2.5Hz), 7.07(1H. dd. J= 2.5Hz. J=8.3Hz). 7.35(1H. d. J = 8.0Hz)
790(1H, s). 8.35(1H. s}

2-135 TH NMR (500MHz, CDCLy): 8 ppm = 2,03(3H. s). 2.17(3H.s), 2.24(3H. 5). 3.80(3H. 5.
68401 H. d. J = 2.0Hz), T.07(1H. dd. /= 2.0Hz. J=8 i}Hz; 729(1H. & J=8.0Hz),
7.R6(1H. d,./ =2 5Hz), 7.98(1H. d. /= 2.5Hz).

=149 ‘H NMR (S00MHz, CDCL): & ppm = 2.24{3H. &), 2.34(3H. 5). 3.31 @ H.5). 3.47(3H. 5).
3.74(3H. s). £.58-4.61{1H. m), 4.70-4.73(1H. m}. .17 7(2H. 5. 6.99-7.03(1H. m}. 7.10-
7 US(IH, m). 7.30-7.36(1H, m). 7.94(1H. §). 8.08(1H. s). S.15(1H. m}.

2-160 "H NMR (300MHz. CDCL): 8 ppm = L.2LGH. t.J = 8.4Hz). 2.16(3H. 5). 2.62-2.39(ZH.
m). 3.85¢3H. §). Z.1I(1H. 8}, 7.23-7.27(1H. m). 7.35-7.44(4H, m). 7.77(1H. 8).

2-164 H NMR (300MHz. CDCls): & ppm = 2.13(3H. 8). 2.26(3H. s). 3.85(3H. 5. 7.15(1H, 5).
7 .22.7.26 (1H. m). 7.26-7 370GH. m). 7AHIH. d. J=12, 1Hzy 7.7701H. s

2-172 ' NMR (300MHz. CDCLs): & ppm = 1.39-1.43(6H. m}). 2.08(3H. 5). 2.20(3H. 5).
SA2(1H. q.J = 6.6Hz), 7.15( 1 H. 5). 7.22-7.37(4H, m). 741(1H. d. J = 2. 1Hz).
T82(1H. s).

2-190 'H NMR (300MHz. CDCL): 8 ppm = 1.15-1,28(9H. m), 2.06(3H. 5}, 2.24(3H. 5), 2.38-

2 6O(2H. ). 3.36-3.50(41L m), 3.81(3H. s). 6 84(1H, d. F=2.7Hz). 7.17(1H. dd. =
2 7Hz J=8.7Hz). 7.38(1H. d..J = §.7Hz}. 7.81(1H. d. /= 1.8Hz). 8 01(1H. d.J =
2.4Hz).

2-193

'H NMR (500MHz. CDCL): & ppin =2.21(3H. 8). 2
= [0.0Hzy. 7.01(1H. d. J=2,5Hz). 7.12(1H, dd..
& SHz) 7.54(1H. 8). 7.74(1H. 4. J = 10.0Hz).

32(3H.s). 3.73(3H. 8). 6.88(1H. d. J
=23Hz J=83Hz), 736(1H. d. /=

‘*—u

BN

I NMR (500MHz. CDCly): 8 ppm =2,23(3H. s). 2.32(3H. 5). 3.75(3H. 5). S42(1H.
brsh, 7.02(1H. d.J=3.0Hz). 7.15(1H. dd. J=23Hz . J= §.3Hz). 7.44(1H. d. S = 7.0Hz).
8.37¢(1H. s}, 8.53(1H. s).
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2-19% 'H NMR (500MHz. ¢DCly): & ppm = 2.05(3H. ). 2.20(3H. 5). 2.20(3H. s). 3.81(3H. s}
6.89(1H. d.J = 2.5Hz), 7.10(1H. dd. /= 2.3Hz. J = 7.5Hz). 7 7 34(1H. 4, J = 8.0Hz)
8.38(1H. s). 8 46(1H. 5). '

2-198 SHUNMR (500MHz, €DCly): 8 ppm = 2.25(3H, s). 2.32(3H. 5). 3.76(3H. s}, 6,26(1H,
brs). 7.13(1H. d.J = 3.0Hz). TAG(IH. 4. J= 8,5Hz. J =8 3Hz). 7.70( 1 H. d. /= 8.5Hz).
2,05(1H. d../ = 8,0Hz), 9 40(1H. 5).

327 1 ONMR (SU0MHz, CDCLLY 8 ppt = 2.26(6H. br.s). 3.5 sgaH,. $). 3.76(3H. 8). 7.10(1H.
d.J=25Hz). 7.18-7.21(1H. m). 7.35-7.37(1H. m). 7.58-7.39(2H. m). muH 8).
S.68(1H. sh

3-33 H NMR (S00MHz. €DCly): & ppm = 1. 14(3ML. 1./ = 7.5Hz). 2.23(3H. 5), 2.36(3H. ).
3.82(3H. 8). 4.1 1(2H. m}. 7.06(1H. d. J—:gHﬁ 7.2 *gm dd. J=12.5Hz, J=8.5Hz}.
5 34(1H. d, J = 8.0Hz), 7.60(1H. dd. J= 2.0Hz. J =8 5Hz), 7.73(1H. d./=9.5Hz}.
8.03(1H. d.J=2.5Hz), §.65(1H. ).

337 'H NMR (300MHz CDCLy): & ppm = 0.78-0.92(4H. m). 1.59-1.63(1H. m). 2.21(3H. s).
2 25(3H. 5), 3.80(3H. s). 7.00(1H. &. J = 3.0Hz). 7.21(1H. dd. J=2.5Hz. J = 8.5Hz}.
734(1H, d.J = 8.5Hz), 7.59(1H. dd. /= 2.0Hz. J 9.5Hz). 7.70(1H. d, J = 8.8Hz).
RO3IH, d.J= 2.:}&: L 8.65(1H. 5).

3-39 HONMR (500MHz. CDCls): 8 ppm = 2.22(3H. 5). 2.30(3H. 5). 3.31-3 46(4H. m).
3.81(3H. 5). 7.06(1H, br.s). 7.23-7.25(1H. m). 7.34(1H, d.J = 8.5Hz). 7.60(1H. dd. J =
2 OHz J=9.0Hz). 7.72(1H, 4. J = 9.0Hz). 8.04(1H. d. J= 2.0Hz). 8.65(1H. 5).

3-40 "H NMR (500MHz, CDCL): & ppm = 2.26(3H. s). 2.34(3H. s), 3.34(3H. 5). 3.75(3H. ).
4.63(1H. d. = 5.5Hz). 4. 85(1H. &, J= 5.5Hz). 7.09(1H. 4, /= 2.5Hz), ZI8(1H, dd. J=
2.0Hz J=8.0Hz). T.36(1H. d. J = 8.5Hz). 7.57-7.63(2H. m). 8.03(1H. d. /= 2.0Hz).
8.68(1H. s).

3-43 "H NMR (S00MHz, CDCL): 8 ppm = 2.24(3H, ). 2.26(3H. s}, 13?{3}{. s). 3.75(3H. ).
3.83(3H. 5). T.04(1H. & J=2.0Hz), 7.12(1H. dd. J=2.5Hz J &SHF_}. 7291H.d.J=
8.5Hz). 7.52(1H. d.J = 9.0Hz). 7.56-7.39%(1H. m). 7.74(1H. 5), 8.02(1H. d. /= 2.5Hz).
B.SB(1H. s)

3-44 NMR (S00MHz. CDCL): 8 ppra = 1.09-1.31{3H, m}. 2.17-2.25(3H. m). 2.26-2.37(3H.

m). 3.66-3.77(6H. m}, 5.67-5.93(1H. m), 7.02-7.31{2H. m}, 7 B6-TA2(IH. m) 754
7.X9(2H. m), 8.04(1H. d. /= 1.0Hz). 8.68(1H. s}
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246G

P H NMR (300MHz, CDCl) § ppm = 2.
260(2H. br.r, J=6.53Hz), 3.62(3H. $}. 3
mi 7 34(1H. . J=85Hz), 7391H d

21(3H. 8). 2.26{3H. 8}, 2.38 -2 49 2H.m}.
A\EQSH ). 6.98(1H. 4. J=3.0Hz). 7.18-721(1H.
JS=9 UH,!} 766(1H, d. J=90Hz). 8.04(1H. d. J

Y NMR (S00MHz. CDCLy S ppin= 2.

13(6H. 83 3,58(1H. d. J = 15.0Hz). 3.64{1H. d.

J= 15.0H2). 3.79(3H. s). 6,99-7.01(3H. m). 7.19-7.30(5H. m). 7.49-7.35(2H. m).

8.03(1H. d.J=1.5Hz). 8.67(1H. s).

148

" H NMR (500MHz, CDCL): § ppm =2

%)
6.57-6.59(2H. m}. 6.96{1H. 1. J = 8.0Hz). 7.04(1H. d, J= 2.0Hz). 7.18- ?25
7.39(1H. d. J = 8.0Hz}. 7.44-7 48{ZH. w}.

20(3H. s) 2.2403H. 8), 3.82(3H. 5). 4. GHZH. ).
51 I m),

SOIH. d./=1.5Hzy 8.68(1H. 5

TH NMR (S00MHz. CDCLy S ppm = 2.2303H. s). 2 24{3H. §3.3.8203H. 5). 3.90(1H. & J

= | 1.0Hzy 6.06(1H, dd J= 11.0Hz J=

17.0Hz). 6. 40(1H, d.J= 17.0Hz). Z.00(1H. d.J

2 8HZ). 7ASH. dd. J= 2.5Hz, J= 8.0Hz), 7.32( 1 H. d.J=8.5Hz). 7.59(1H. dd. J =

(J

SHz J=90Hz) TOS(IH. 4. J=9.0Hz). 8 OA(IH. 4.J=1.5Hz). 8.63(1H. s).

H NMR (S00MHz, CDCL): & ppm =2.2
J=20H2).7. 23(1H. dd, J=2.5Hz,J

2(3H. s). 2.29(3H. s). 3.85(3H. 5}, 7.00(1H. d.
= 8.0Hz). 7.36(1H. d. J= 8.5Hz). 7.60(1H, dd. J

=2.0Hz. J=9.0Hz). 7.67(1H. 4. J= 9.0Hz), 8.03(1H. d. J=2.5Hz). R.ET{1H, s).

SHONMR (S0OMHz. CDCLY: 8 ppm = 2.23(3H. ). 2.26(3H. s). 3.82(3H, sh6 1531 H. 4. J
=9.0Hz). 6.75(1H. d. /= 9.0Hz). 7.01{{H. &. /= 2.0Hz), 7.19(1H. dd. J=25Hz J=
§.5Hz). 7.33(1H, d. J= 8.5Hz). 7.59(1H. dd./=25Hz. J = 9.0Hz). T68(IH. 4. J=

9 .0Hz). 8.03(1H. . J=2.0Hz), 8.64(1H.

sk

‘HNMR {*L}O‘\T{Hz CDCLY 8 ppim = 2.22(3H. s}. 3,3&(‘5{ 33, 3.27(3H. 5), 3.43-

347(2H. m). 3.8 1{3H. ). 4, 18-422(2H.

m), 7.07(1H. 4 2.5Hzp, 7.23(1H. dd.J=

2.5Hz. J= t\.},H Y, 7.34(1H, d. J=8,3Hz). 7.60(1H, dd. J= lOHzK J=90Hz}. 7.74(1H,
d = §.5Hz). 8 ﬂﬂ [H. d. J = 2.0Hz). 8.65(1H. s},

3-36

H NMR (S00MHz. CDClsy: § ppm = 0.84(3H. t, J = 7.5Hz). 1.44-1L31(2H. m). 2.22(3H.

Sh 3\3"{‘ 3H, 5). 2.66-2.75(2H, m), 3.8 1{3H. s}. 7.04(IH. d,J=25Hz), 7.22(1H. dd. J=
2.5Hz J=85Hz). 7. s’s{ 1H. d.J=8.5Hz), 7.59(1H. dd J=2.0Hz. J = 8.3Hz). 7.74(1H.
d.F=90Hz). 8.03(1H. d.J=2.0Hz}. 8.65(1H. s).
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3.57

'H NMR (500MHz, CDCLY: S ppm = 2.24(3H. s). 2.38(3H. 53, 3.83(3H. 5). 6,81~
6.84{2H. m). 6.89-6.99(2H. m). 7.13(1H. d. J=2.5Hz). 7.28(1H. dd. J=2.5Hz. J=
8.5Hz). 739(1H. d. J = 8 3Hz). 7 %UH br.s). $.02(1H. 8). 8.67(1H, s}

Ly

7

Lad
1

LA

[v’s]

"H NMR (500MHz. €DCL): & ppm = 2.22(3H. s}, 2.30(3H. s). 3.81(3H. s}, 449~
4.36(2H. m), 5.15-3.18(2H. m), 5.67-5.76(1H. m), 7.06(1H. d. J=2.5Hz). 7.23(1H, dd.
J=15Hz J=85Hz). 7.34(1H. d. J= 8.0Hz). 7.5%(1H. . J=9.0Hz). 7.72{1H. d. J=
§.5Hz). §,03(1H. d. /= 2.5Hz}. 8.65(1H. s).

THNMR (S00MHz, €DCL): S ppmy = 2.23(3H, 5), 2.32(3H. 8}, 3.46-3.1 52(2H. m).

IBAIH L 428Q2H =5 *\ﬁ?\ 7 O701IH, 4 J=25Hz), 7.23-7 25(1H. m). 7.35(1H.
1.0 ‘?HZ' 7.60(1H, dd. J=2.0Hz. J = 9.0Hz). 7.73(1H. d. /= 85H2). 8 B4(IH. d. U=
CRGS1H. s

M

360

NMR (500MHz. Q}U} \;}pm-i 11{3H. d. J=60Hz). LI43H. d.J= 6, SHz),
2.23(3H. 5. 2.31(3H, 8}, 3.8 L{3H. 8}, 4.70-4.78(1H. m). 7.07(1H. d. /= 2.0Hz).

J=30Hz J=8. GHZ} 7.33(1H. 4. J=85H2). 7.39(1H. dd. J=2.0Hz. J=
§.5H2). 7.73(1H. d.J=§.5Hz). 8.03(1H. d. J = 2.0Hz), 8.64(1H. s).

'H NMR (300MHz. CDCLy: 8 ppm = 0.39-0.98(13H. m). 1.23-1.392H. m). 1.531-
1.86(3H. m). 2.22-2.23(3H. m), 2.30(3H. ). 3.82(3H. 8). 4.3 7-4.43(1H, m}), 7.07-
7 AL H. m), 7.20-7. 2518, m). 7.32(1H. d. J=8.0Hz). 7.57-7.61(1H. . TU7R(IH.
= 9 0Hz). 8,03(1H. d. J= 2.5Hz). $.64(1H, s},

3-62

"I NMR (500MHz, CDCL): § ppm = 225(3H. ). 230(31. 5). 3.84(3H. 5). 6.83-
6.85(2H. m). 7 1<{‘1H 4. J=2.0Hz). 7.23-730(4H. m), 7.38(1H. d. J = 8.5Hz). 7T47(1H.
dd.J = 25Hz J= & 5Hz). 7.53(1H. d. J = 8.5Hz). 8.02(1H. d, J:‘.:..WH‘:_}, 8.68(1H. s).

‘" w\m (S00MHz, CDCls): & ppm = 2.04(3H. ). 2.24(3H. 5). 3 80(3H. 5). 6,96(1H.
br.s). 7.26-7.38(6H. m), 7.40-7.44(1H. m). 7.54(1H. dd, J = 2.5Hz. J = 9.0Hz). 7.66(1H.
1;1_.,7-1:;}{3 8.04(1H. d.J= 2.5Hz). 8. 70(1H. s}

"HNMR (S00MHz, CDClL): 8 ppm = 2.23(3H. s}, 2.31(3H. s} Z30(1H. ©.J=2.5Hz
3.82(3H. 5), 4.37-4.642H. my). 7.05(1H. d. /= 3.0Hz). 7221 4. 7= 8.0Hzy. 7.34( IH
d.J=8.5Hz). 7.60(1H. dd. J= 2.5Hz. J= 8.5Hz), 7.74(1H. d,.J = 9.0Hz), 8.03(1H. d. J
2.5Hz) BL6S(IH, sy
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3-63 'HONMR (S00MHz. CDCL): 8 ppra = 2.23(3H. ). 2.28(3H. s). 2.76(3H. 5}, 2.77(3H. 5).
3.80(3H. s). 7.05(1H, d. J = 2.0Hz), 7.20(1H. dd. /= 2.5Hz. J = 8.5Hz). 7A3IH. d. J=
8.SHz). 7.60{1H. dd. J =2 5Hz. J = 9.0Hz). 7.68(1H. d. /= 9.0Hz). 8.04(1H. d.J =
2.0Hzy B.64(1H, sy

3-67 "H NMR {500MHz. CDCL:): & ppm = 2.20-2.33(6H. m}, 2.97-3.03(3H. m). 3.13-3.24(3H.
) 3.81-3.83(3H. m). 6.96-7.33(3H, m), 7.58-7.73(2H. m}. 8.04-8.05(1H. m}. 8.64-
8651 H. min

3-71 'HNMR (500MHz. CDCLY: 8 ppm = 1.98(3H. ). 2.40(3H. ). 2.53(3H. ). 3.78(3H. s).
6.98¢1H. d.J=8.0Hz). 7.06-7 12(4H. m). 7.50-752(2H. m), ?38{1}{ dd. J=20Hz. J
= §.5Hz), 7.69(1H. d. J=9.0Hz). 8.05{1H. d. J=2.0Hz). 8.66(1H. s

3-75 CHNMR (300MHz CDCL): § ppm = 2.2603H. §). 233(3H. 8). 3.33(3H. 5}, 347C2H. 1. J
= 1.0Hz). 3.60-3.67(2H. m). 3.7S(3H, 5), 4.72(1H. d. J = 6.0Hz), 4.93(1H. . /= 6.0Hz).
7 O9(LH. br.s). 7.0 7-T 19 H. mry. 7.35(1H, & J = 8 SHz), 7.36-7.59(1H. m}. 7.66(1H, d. J
= 9.0Hz). $.03(1H. d. J=2.5Hz). 8.67(1H. s}

3-76 "H NMR (500MHz, CDCL): 8 ppm = 1.17-1.55(9H. m). 1.67-1.91(4H. m}. 2.16-2.23(3H.
w2252 383, my. 3.74-3.76(3H. m). 4.39-4. <“*{'}H iy, 5.67-3.96(1H. m} 7.01-
T23(2H. m). 7.31-741(1H m). 7.53-7.58(2H. m). 8 03-8.04(1H. m). 8.67- 8.68(1H. m).

3-79 "H NMR (300MHz, CDClL): dppm = 1.27(3H, t.J=7.0Hz), 2.24(3H. 5). 2Z.29(3H. s).

283(3H. §). 4.22-4 3402, m). 7.05(1H. d. J=2.5Hz). 722(I1H. dd. J=2.0Hz. J =
9.0Hz), 7.34{1H. d.J = §.5Hz). 7.60(1H. dd. /= 2.0Hz. J=9.0Hz). 7.75(1H. d. J =
R.5Hz). $.03(1H. d.J = 2.0Hz). 8.64(1H. 5).

3-80 "HNMR (500MHz, CDCL): & ppm = 0.70-0.82 71-; m). 0.97-1,17(4H. m). 1.38-1.41(2H.
mi. 1.32-1.38(3H, m). 2.19(2H. dd. /= 2. 0Hz. J = 6 5Hz}. 2.21(3H. 5}, 2.23(3H. s)
3.80(3H, s). 7.03¢(1H. d. J=2.5Hz). 7.2H{IH. dd. /= 2.0Hz. J = 9,0Hz}. 7 A2{1H. 4. J=
8.0Hz). 7.60(1H. dd. J = 2.0Hz, J = 8,5Hz}, 7.70{1H. d. J= 9.0Hz). 8 OiiiH d.J=
2.5Hz) 8,65{(1H, sk

3-81 "H NMR (500MHz. CDCly): 8 ppm = 2.26(3H. 5). 2.33(3H. 5).

3.52-3.592H. m).

La)

73(2H. t.J = 6.0Hz). 3.73(3H. 8). 4.73(1H. &. /= 6.0Hz). 4.96(1H, &, J = 6.0Hz).
T0(1H. d. J=25Hz) 7.20(1H. dd. J=2.5Hz2. .J =8, '?Hz" TATOH. 4.7 =8.5H2).
7. 59(1H. dd. J = 2.5Hz. J = 9.0Hz). 7.65(1H. d. /= 9.0Hz). 8.04(1H. d. J = 2.0Hz}.
8.68(1H. ).
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FH-NMR 6 ppm (Dung moi: CDCL)

.82

"HONMR (300MHz. CDCLy: 8 ppm = 2.22(3H. 5). 2. 28(3H. 3). 3.00(1H. 8). 3.82(3H. ).
TO2(1H. d.J=25Hz). 7.23(1H. dd. J=25Hz. J =3 .3Hz). 7.36(1H. d. J=8.5Hz).
TAO(IH. dd. S = ATst. =8.5Hz), 7.74(1H, d, J= 9.0Hz), 8.03(1H. d. /= 2.5Hz}.
8.66(1H. 5).

"HONMR (S00MHz, CDCL): 8 ppmn = 1,69-1.73(3H. m), 2.22-2.23(3H. m}. 2.31-2.3
m). 3.82-3.83(3H. ). 6.18-6.25(1H. m), 7.04-7.06(1H, m), 7.21-7,24( H, m}, 7.33-
7 36(1H. nu). 7.59-7.62(1H. m), 7.72-7.76(1H. m), 8,03-8.04(1H. m). 8.64-8.54{(1H . m}.

2{3H.

3-90

"H NMR (500MHz. CDCL): 8 ppn = 2.22(3H. 5). 2.28(3H. 5). 3.48-3.56(2ZH. m}).
3.81(3H. s}, 4.18-4.26(2H. m). 4.43(2H. 5). 7.08(1H. d. J = 2.5Hz}. 7.18-733(7H. m).
755(1H. dd. J=2.5Hz. J = 9.5Hz). 7.72¢ 1H. d. J= 9.5Hz). 8.02(1H. 4, J = 2.0Hz).
S.6001H. s

A
{
o

"H NMR (S00MHz, CDCL)Y: 8 ppm = 2.22(3H. s). 2.30(3H. ). 3.33(1H. s) 345
348(2H. m). 3.50-3.53(2H, ny). 3.54-3.57(2H. m), 3.81(3H. s). 4. 19-4 22(2H. m).
TO7(IH. 4 J=25Hz), 7.21-724(1H. m). T34{1H. 4 J= 8.0HZ), 7.39-7 62{ 1 H. m},
7.74(1H. d.J=9.0Hz). 8 03(1H. & J=2.53Hz). §,65(1H. $1

3-99

'H NMR (S00MHZ, CDCL): & ppm = 2.23(3H. s}, 2.31(3H. 5). 3.72(2H. t. /= 4.5Hz).
381(3H. §). 4.00( 1L dd, J= 2 5Hz. J = 7.0Hz), 4.07-4, iigi H. m). 4.26-4.29(2H. m),
6.34(1H. dd.J = 7.0Hz, J= 14.0Hz). 7.07(1H. d.J = 2.0Hz). 7.22(1H. dd. /= 2.0Hz. J
= § SHz). 734(1H. d. /= 9.0Hz). 7.59(1H. dd. J = 2.0Hz. J = 9.0Hz}, 7.73(1H. d.J =
9 SHz). L.03(1H. d. J = 2.5Hz). 8.65(1H. 5).

M) h‘
J %)

"H NMR (S00MHz. CDClLy: dppm = 2.01(3H. §). 2.23

2.59(2H. m). 3.82(3H. s). 4.20(2H. 1. J = T.0Hz). 7.07(1H. d. :2,%{2: 7.23 "‘“’\;LH
my. 7.34(1H. d. J = 8.5Hz). 7.60(1H. dd. J=2.0Hz J=9.5Hz). 7.

R.03(1H. d. J=25Hz). 8.65(1H. s}.

'H NMR (S00MHz. CDCL): 3 ppm = [-0,06]-[-0.03](2H, m). 0.34-0.39(2H. m). 0.47-
0.55(1H. m). 1.38(2H. q.J = 6.5Hz). 2.23(3H. 5). 2.30(3H. 5). 3 R0(3H. 5). 4.10-4.13(2H.

m). 7.07(1H, & J=25Hz). 7.22(1H.dd. J=23Hz J=8.5Hz}. 7 33(1H. d. J=80Hz),

7 A9¢1H. dd. J=2.5Hz J=9.0Hz). 7.74(1H. d. J = 8.5Hz). 8.03(1H. d. J = 2.5Hz).
864 1H. 5).

3-102

'HONMR (500MHz. CDCly): 8 ppmn = 0,78(6H. d. J=7.5Hz). 1.77-1.85( 1H. m). 2.23(3H.

s). 2.30(3H. 5). 3.81(3H. 5). 3.84(2H. d. J=6.0Hz). 7. 07(1H. d.J= 3.0Hz). 7.21-

724(1H.mh ’:’L‘ 13(1H. 4, /=8.5Hz), 7.59(1H. dd. J=2,5Hz. J=8,5Hz}. 7.73(1H. d. ./

= &.5Hz). 8.03(1H. d. J=2.0Hz). 8.64(1H. 5},
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3-105 "HONMR. (S00MHz, CDCL): & ppm = 2.27(3H. 5). 2.29(3H. 5). 3.84(3H. 5). 7.04-
706(1H. m). 7.08(1H. d. =2 <1~;€z> 7.10-7.13(1H. m). 7.28(1H. d. J = 8.5Hz). 749(1H.
d.J=9.0Hz). 7.54(1H. d. J = 2.5Hz), 7.55-7.58(1H. m}. 7.77(1H. dd. J = 1.0Hz. .J =
4.0Hz). 8.10(1H. d.J = 2,{1}12;‘ b...guﬁ, 5).

3-106 "H NMR (300MHz, CDCly): 8 ppm = 2.27(3H. s}, 2.29(3H. ). 3.86(3H. 5). 7.07(1H. d.J
=2 SH7), 7.10(1H. dd. /= 2.5Hz J = §.5Hz). 7.28(1H. d. /= 8.5Hz). 7.29-7.33(1H. a1},
7 45(1H. (L J=95Hz). 7.55(1H. dd. J = 2.0Hz. .J=9.5Hz). 8.01(1H. d. /= 2.0Hz).
8.13-8.16(1H. m). 8. 59(1H. s). 8.76(1H. dd. /= 1.5Hz. J = 30HzZ), $IKIH. d J=

3-108 "I NMR {S00MHz, CDCLy: & ppin = 0.88GH. 1. /= T{“Hz\j 1.28-1.33(2H. m). 1.48-
L.33(2H. m). 2.22(3H. s %{ 3H. §). 3353, }S‘%\S‘i m). 3.8203H, 8). 4.1602H. d. J =
2.5H v) ?u@g IFL d..J=2.5Hz) 7.09(1H. dd. /= 2.3Hz. J ----- ﬂ.GHz,?s;uHA d.J=
9 0Hz. 76001 H. dd.. 1z, /= 90Hz), 7.73(1H. d. /= 9.0Hz). S.04IH. 4. J=
2.5Hn (vh{lﬂ 53

3-110 " NMR (500MHz. CDCls): 8 ppm = 2. 26(3H. 5). 2.28(3 3RIGH. )L 0T(IH. 4 J
=20Hz), 7.1 1{1H. dd. J= 2.5Hz. J = 8.5Hz}, 7.25-7 ZJ(ZH mn 7.39- ?uua m).

7 4911, d.J= 8§ 5Hz), 7.55(1H. dd, J= 2.5Hz J = &.5Hz), §.02(1H. d. J = 2.5Hz). 8.09-
R 0(1H, m), 8.539(1H. s),

‘ad
fE
s
i

l)

Dirde day. cac vi du th nghiém theo sang ché duge mo fa.
VI DU THU NGHIEM 1

Dat mong & vimg cao duoe dua vao trong chau 1/300.000 hecta. va hat cua cac
thire vat khac nhau dwge gieo. Khi cac thye vt rwong ung da dat o1 gial doan la dinh

trwoe (1) co EGRg vive nude (Echinechioa crus-galli L): giar doan 0.5 deén 2.9 la. (2)

¢6 tie nho (Digitaria sanguinalis L.): gial doan 0.5 den 3.0 1a. (3) ¢6 dudt chon xanh

(Setaria viridis L.): giai doan 0.5 den 3.2 1a. {4) ven mach dai (Avena fatua L.): gial

doan 0.4 deén 1.2 1a. (5) cd mach den cua Y (Lolium mudtiflorum Lam.): giar doan .4

dén 2.0 14 (6) rau dén ré d6 {Amaranthus retroflexus L): giat doan la mam dén giat

doan 2.2 14, (7) cay loa (Oryvza sativa L.): gial doan 02 dén 2.7 la, (8) cay ngo (Zea

“~

mays L)y giai doan 1.7 den 3.6 18, (9) cay la mi (Tritcum aestiviun L) grar doan 1.3

dén 2.3 14, (10) cay dau twong (Glveine max Mer ) giai doan la so cap). bat dé tham
w6t hodc ché pham dac dé nhii hoa cia cac hop chat theo sang che dwge bao che theo
phwong phap bao che thong thwong, dwoc can khoi lugng sao cho dat duge luong hoat

chét d4 dmli. va dwoc pha loang bang nude vor huong twong tng van 1.000 it trén mot
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| hecta {clura 0.1% theé tich cua chat phan tan néng nghiép (clidt hoat dong bé mat WK
do MARUWA RIOCHEMICAL Co.. Ltd. san xuaf)). va nr d6, cac dung dich phun
chuan bi duge duoe ding dé xu Iy la bang binh phun nhé.

Vao ngay thir 14 sau khi dung, tinh trang sinh trrdng cua cac thue var fwong ing
dwge quan sat bfingﬁ mit thwong, va tac dung diét co duoc danh gia i)§11g mire do 1t
ché phat trién (26) tir 0 (nrong duwong vér ving khong dwoc xur Iy) dén 100 (chét hoan

toan). Cac ket qua dwge the hién trong bang 5.
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Vi DU THU NGHIEM 2
Dit rudéng ¢ ving cao dugc dua vao trong chau 1/300.000 hecta, va hat cua cic

thuc vat khac nhau (co lé”)ng vuc nudc (Echinochloa crus-galli L.), co tac nho

(Digitaris sanguinalis L.), c6 dudi chén xanh (Setaria viridis L.), rau dén r& do

(Amaranthus retroflexus L.), rau mac gai (Sida spinosa L.), cdy cbi xay An do

(Abutilon theophrasti MEDIC.), cdy lna (Oryza sativa L.), cdy ngd (Zea mays L.), cay

loa mi (Triticum aestivum L.), cdy dau twong (Glycine max Merr.)) dugc gieo. Vao
ngay sau khi gico, bot dé thdm w6t hodc ché pham dic dé nhii héa cua cdc hop chat
theo sang ché duoc bao ché theo phuong phap bao ché théng thudng, dugc can khéi
lugng sao cho dat dugc luong hoat chit da dinh, va duoc pha lodng bé‘mg nude voi
lwong twong tng véi 1.000 lit trén mdi 1 hecta, tiép theo ding cho dat bang binh phun
nho.

Vao ngay thir 14 sau khi dung, tinh trang sinh truéng cta cac thyc vat tuong Ung
duoc quan sat bang mat thudng, va tac dung diét co dwoc danh gia bang muc do e
ché phat trién (%) tir 0 (twong duong v6i ving khong duge xir 1) dén 100 (chét hoan

toan). Cac két qua dugc thé hién trong bang 6.
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Durdi day, cde vi du che pham theo sing ché s& duge mé ta.
Vi du ché pham |
(1) Hop chat theo sang ché 75 phan khoéi lvong
(2) Geropon T-77 (tén thuong mar. do Rhione-Poulenc san xuat)

14,5 phan khoi luong

{3y Na(l 10 p%l:j?m khor leong
{4y Dextrin 0.5 phan khoi lvong

Cac thanh phf%n (1) dén (4) néu trén dwge dua vao may tao hat tron toe dd cao.
va mwrde vol leong 20% dugc bo sung thém vao do. iiép theo tao hat va lam kho dé thu
drroe hat duge phan tan bot nwdce.

Vi dy ciié pham 2
(1) Kaoln 78 ;Jhér; khoi heong
(7} Laveline FAN (tén thuong mai. do DAFICHI KOGYO SEIYAKU CO..LTD. san
Xudt) . , 2 phan khoi Irong
(3} Serpol 5039 (tén throng mat, do TOHO Chemical Industry Co.. Ltd. san xuat)
5 phan khoi hrong

(4) Carplex (tén thuong mai, do DSL. Japan Co., Ltd. san xuat)

15 phin khoi leong
Hon hop gém céc thanh phan (1) dén (4) néu wén va hop chét theo sang ché
dwge tron theo ty 1€ khoi hrong la 9:1 de thu dwoc bot de tham wét.
Vi du ché pham 3
(1} Hi-Filler No. 10 (tén thwong mar, do Matsumura Sangyo Co., Lid. san xuat)
33 phan khoi lwong
{2) Sorpol 3050 (ten thuong mat. do TOHO Chemucal Industry Co.. Lid san mé?)
3 phan khdi hrong
(3) Sorpol 5073 (tén thuong mai. do TOHO Chemical Indusuy Co.. Ltd. san xuat)
4 phan khoi hrong

(4

y Hop chat theo sing che 60 phan khéi lwong
Cac thagh phfm (1} den (4) neu wén dwge uon a3 thu duoe bot de tham wét.

Vi du ché pham 4

(1yHop chat theo sang ché 4 ph?m khoi Iwong

(23 Bentonit 30 ph?m khoi lrong
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{3y Canxi cacbonat 61.5 phan khoi leemg

(4) Toxanon GR-31A (tén thwrong mai, do Sanyo Chenuical Industries Co.. Led. san

xuat) 3 phan khot lvong
(3) Canxt hignin sulfonat 1.5 phan khot hwong

Thanh phéﬂ. {1) da dwoc ﬁgiiién thanh bt va céac thanh ph%n (2) va (3) duoe tron
mot cach so b, va sau dé, cac thanh phi:‘m (4) va (5) va nuwde duge bo sung vao 4o va
duoe trén. Hon hop nay duge ép dun va duoc tao hat, tiep theo lam kho va ray dé thu
duoc hat.

Vidu che pham $
(1) Hop chat theo sang ché - 36 phan khoi lwong
(2) Zeeklite (tén thiong mai. do Zeeklite Co.. Led. san Xuar)
60 phan khoi lwong
(3) New Kalgen WG-1 (tén thuong mai, do TAKEMOTO OIL & FAT CO..LTD. san
xuat) 3 phan khoi lvong
(4} New Kalgen FS-7 (tén thwong mai, do TAKEMOTO OIL & FAT CO., LTD. san
Nuat) | o 5 phan khoi frong

Cac thanh phﬁn (1), (2) va {3) duoc ton va duoe cho di qua may nghiéa va sau
do. thanh phan (4) dwoce bé sung vao do. Hon hop nay dwoe nhao va sau do, dwoe ép
din va tao hat. tiép theo lam kho va ray de thu dwoc hat dé phan tén trong mrée.

Vi du che pham 6
(1) Hop chat theo sang ché , 28 phan khéi lwong
(2} Soprophor FL (tén thwong mat. do Rhmaé?mzieuc san xuat)
2 phin khoi luong
(3} Sorpol 335 (tén thwong mai, de TOHO Chemucal Indusﬁ*y Co., Ltd. san xuat)
1 phéan khbi hrong
(4) IP solvent 1620 (1én thwong mai. do Idemitsu Petrochemical Co., Ltd. san xuat)

32 phan khor lwong

{3y Etvlen ghyeal 6 phan khot hrong
(63 Nude 31 phan khot lweng

(ae thanh phan (1) dén (6} néu wén duoc tron va duoe nghien thanh bot bang
may nghién wot (Dyno-mill) de thu dwroe huven phi ddce trén co s¢ nude.

Sang ché khong bi giél han ¢ cac phuong an duge mo ta trén day theo cach bat
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kv. va cac cal bién khide nhau 14 ¢6 thé thnre hién trong pham vi bao ho cua séng ché.
Ngoat ra, cac phuong an co thé thu dwoc bang oich két hop mdt cach thich hop cic
bién phap kv thuat duoe boc 1o lan lirot wong cac phwong an khac nhan & thuoe pham
vi cta sang ché. Hon aia, bang cach ket hop cac bién phap k¥ thuat duge boe 1o lan

lrot trong cac phirong an twong tng, ¢6 the tao ra dau hieu ky thuat ma.

Kha ning ap dung c¢ong nghiép

Hop chét theo sang ché the hién su cai thién rd rét vé hoat tinh diét co do1 vt
cac thyre vat khong moung mudn, so v6i cac hop char thong thuang twong ty. Hon nda.
no ¢ 4o an toan cao dot vai ey trong. Do do. hop chat pyridazinon theo sang ché
odc muoi cua ué, ¢6 tae dung diét co tuyét vor ki duge su dung lam hoat chat caa
thude diét co. Pham vi img dung cua né bao trim cac linh vire khac nhau bao gom linh
vie nong nghiép nhe rudng loa. rudng kho, ruong vuon, ruong dau tam, v.v. va linh
vue phi nong nghiép nhu rimg nai. dudng néng nghiep, san. noi tong cay, v.v.
Phuong phap ding cua no cling ¢o the duoe chon mot cach thich hop de st dung,
trong s6 cac bién phap xir Iy dat, i Iy 14, xir Iy Viee IGL V..

Toan bo nd dung cna don sang che Nhat Ban so 2016-067797 dwge nop vao

30 thang ba nam 2016 bao gom ban mo ta, yéu cau bao ho, hinh v& va tom tat

ngay

duoe dua vao ban md ta nay bang cach vien dan.
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YU CAU BAO HQ

1. Hop chét pyridazinon dugc biéu thi bang cong thirc (I) hodc mubi ctia né:

(R%)n

@

trong d6 X 14 -O-, -S-, -SO-, -SO,- hodc -N(Y)-;

Q 12 aryl mdt vong ma co thé duoc thé boi Z, heteroaryl mot vong ¢ thé duoc
thé boi Z, aryl hai vong c6 thé duoc thé bai Z, hodc heteroaryl hai vong co thé duogc
thé bdi Z;

Y 14 nguyén t hydro hodc alkyl;

R! 1a alkyl, alkenyl, alkynyl, xycloalkyl, xycloalkylalkyl, haloalkyl, aryl mot
vong co thé duoc thé boi Z, arylalkyl mdt vong co thé duoc thé bai Z, alkylthioalkyl,
alkylsulfinylalkyl, alkylsulfonylalkyl, dialkylaminoalkyl, alkoxyalkyl, amino, nitro,
alkylcarbonylalkyl, alkoxycarbonylalkyl hodc hydroxycarbonylalkyl;

R’ 14 nguyén tir hydro, alkyl, haloalkyl, xycloalkyl, halogen, alkoxy, alkylthio,
alkylsulfinyl, alkylsulfonyl hodc xyano;

R® 1a halogen, hydroxy, alkyl, haloalkyl, alkenyl, haloalkenyl, alkynyl,
haloalkynyl, alkoxy, haloalkoxy, nitro, amino, alkylcarbonyl hodc xycloalkyl;

R* 12 nguyén tir hydro, alkyl, -C(O)R’, _C(S)RS, -SR”, -SOR’, -SO,R’, arylalkyl
mot vong co thé duoc thé boi Z, alkoxyalkyl, -CH(J 1)OCOOJ2, alkylcarbonylalkyl,
aryl mot vong ¢o thé duge thé bai Z, arylcarbonylalkyl mot vong c6 thé dugc thé boi
Z, alkenyl, alkoxyalkoxyalkyl, alkoxycarbonylalkyl, —alkynyl, xyanoalkyl,
haloalkoxyalkyl hodc dialkylaminoalkyl;

R® 1a alkyl, alkoxy, morpholino, dialkylamino, (aryl mdt vong co thé dugc thé
b1 Z)(alkyl)amino, xycloalkyl, alkoxyalkyl, alkylthioalkyl, haloalkyl, alkylthio,
alkenyl, alkynyl, alkoxycarbonylalkyl, xycloalkylalkyl, xyanoalkyl,
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alkoxyalkoxyalkyl, aryl mot vong co thé duoc thé boi Z, heteroaryl mot vong ¢o thé
dwoc thé boi Z, arylalkyl mot vong co thé duoc thé boi Z, aryloxy mét vong co thé
dugc thé boi Z, arylthio mdt vong ¢ thé duogc thé boi Z, aryloxyalkyl mét vong co thé
duoc thé bsi Z, arylthioalkyl mot vong c6 thé dwoc thé boi Z, alkoxycarbonyl,
alkoxyalkoxy, haloalkoxy, haloalkoxyalkoxy, alkylthioalkoxy, xycloalkoxyalkoxy,
arylalkoxy mot vong c6 thé duoc thé boi Z, aryloxyalkoxy mdt vong ¢ thé duoc thé
boi Z, heteroaryloxyalkoxy mot vong co6 thé dwoc thé boi Z, alkenyloxyalkoxy,
alkoxyalkoxyalkoxy, alkynyloxy, alkenyloxy, haloalkenyl, dialkylaminoalkyl,
alkylthioalkoxyalkoxy, xycloalkylalkoxy, xycloalkylalkoxyalkoxy, arylalkoxyalkoxy
mot vong co thé duoc thé bai Z, heteroarylalkoxyalkoxy mot vong co thé dugc thé boi
Z hoic xycloalkoxy co6 thé duogc thé bai Z;

R’ 12 alkyl, haloalkyl, xycloalkyl hogc aryl mdt vong cb thé dugce thé béi Z;

Z 13 halogen, alkyl, haloalkyl, alkoxy, haloalkoxy, xycloalkyl, xyano, nitro,
-C(O)OR5 , formyl, alkylthio, alkylsulfinyl, alkylsulfonyl, -CH=NOJ® hoic
dialkylaminocarbonyl;

R’ 14 nguyén t hydro hodc alkyl;

J' 14 nguyén t hydro hodc alkyl;

J? 14 alkyl hoic xycloalkyl;

3% 12 nguyén tir hydro, alkylcarbonyl hodc alkoxyalkyl; va

n 12 s6 nguyén nam trong khoang tir 0 dén 4.

2. Hop chét pyridazinon hodc mudi ciia né theo diém 1, trong d6 trong cong thirc
@,

X 13 -O-, -S-, -SO-, -SO,- hodc -N(Y)-;

Q 1a aryl mdt vong co thé duoc thé bsi Z, heteroaryl mét vong co thé dugc thé
boi Z, aryl hai vong co thé duoc thé boi Z hodc heteroaryl hai vong co thé duoc thé
boi1 Z; '

Y 13 nguyén ti hydro hodc alkyl;

Z 13 halogen, alkyl, haloalkyl, xyano, nitro hodc —C(O)ORS;

R! 12 alkyl, alkenyl, alkynyl hogc xycloalkyl;

R? 14 nguyén tit hydro, alkyl, haloalkyl hodc xycloalkyl;

R> 13 halogen, alkyl, haloalkyl, alkenyl, haloalkenyl, alkynyl, haloalkynyl,
alkoxy, haloalkoxy hodc xycloalkyl;
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R* 12 nguyén tt hydro, alkyl, -C(O)R® hoic -SO,R’;

R’ 12 nguyén tit hydro hodc alkyl;

R® 14 alkyl, alkoxy hogc morpholino;

R’ 14 alkyl; va

n 12 s6 nguyén nam trong khoang tir 1 dén 4.
3. Thubc diét cé chira hoat chét 13 hop chét pyridazinon hoac mudi cua nd nhu
duoc xé4c dinh ¢ diém 1 hodc 2.
4. Phuong phap phong trir thuc vat khong mong mudn hoic e ché sy sinh truong
ciia ching bao gom viéc dua hop chét pyridazinon hodc mudi ciia né nhu dugc xac
dinh & didm 1 hodc 2 v6i luong c6 tic dung diét co vao thyc vat khong mong mudn
hodc noi ma chung phat trién.
5.  Phuong phéap theo diém 4, trong d6 lugng dung cua hop chét pyridazinon hodc

mubi cia n6 nam trong khoang tir 0,1 dén 5.000 g/ha.
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