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(54) QUY TRINH BIEU CHE INDOXACARB

(57) Sang ché dé xuét quy trinh diéu ché indoxacarb co lgi vé mat thuong mai, dugc 1am
giau triét quang hoac d6i anh tai tAm bat d6i xtng tir tién chat amit clia n6 bang hé xuc tac
méi. Cu thé hon, sang ché dé cap dén quy trinh diéu ché indoxacarb dugc lam giau triét
quang hodc dbi anh tai tAm bat ddi xtmg tir metyl-7-clo-2,5-dihydro-2 - [[(4-triflometoxy)
phenyl] ] -indeno [1,2-¢] [1,3,4] oxadiazin-4a (3H) cacboxylat st dung tac nhan
metoxycacbonyl héa va mudi kim loai cia metylsulfinylmetylit trong dung méi
hydrocacbon véi su c6 mit ciia bazo hitu co va chat xuc tac chuyén pha.
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Linh vue ky thuit dwgc dé cap

Sang ché dé cap dén quy trinh c6 thé mo rong duoc cai tién @& didu ché
indoxacarb oxadiazin diét dong vat chan dbt duoc lam giau triét quang hoac ddi anh tai
tam bt dbi xtmg tur tién chit amit ctia nd mety1-7-clo-2,5-dihydr0-2-[[(4—triﬂu)]amino]
cacbonyl] -indeno [1,2-¢] [1,3,4] oxadiazin-4a (3H) cacboxylat dugc biéu dién dudi

dang cong thirc (I) st dung téc nhan metoxycacbonyl hoa va h¢ xuc tac moi.
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Tinh trang ky thudt ctia sing ché

Oxadiazin diét dong vat chan dbt va cac phuong phap tbng hop twong ung dé
didu ché oxadiazin c6 hoat tinh sinh hoc da dugc boc 16 truc day trong cac don sang
ché PCT 12 WO 9211249 va WO 9319045. Tuy nhién, cac phuong phép dieu ché nay
van phai dugc cai thién dé hoat dong kinh té thuong mai an toan. Cu thé, qua trinh
axyl hoa tidn chét amit véi sy ¢6 mit ctia bazo natri hydrua béi metylcloformat da
duoc boc 16 1a mdt cach hiéu qua dé didu ché thubc diét con trung indoxacarb dugc

biéu dién dudi dang hop chét c6 cong thic chung (I).
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No6i chung, natri hydrua 1a bazo phé bién dé hoat hoa co chit trong cac phan
ung thé 4i nhan. Natri hydrua la bazo thuong dugce su dung dé kht proton cla ruou,
phenol, amit, xeton, este va cac nhém chirc khéc dé thic day sy thay thé 4i nhan cla

chiing. Natri hydrua co thé hoat dong ca nhu la bazo va 1a ngudn hydrua. Kha nang
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kép nay véi sy co mat cta chét c6 ai luc voi dién to nhu metylcloformat dan dén su

hinh thanh cac san pham phy khi dimetylformamit hodc axetonitril dugc st dung lam
dung madi cho cac phan Ung nay.

Don sang ché PCT W09211249 boc 10 mot cach tdng quét viéc axyl hoa tién
chét amit cua oxadiazin hoat dong bing cach sir dung natri hydrua trong DMF va
metyl cloformat ma khong c6 bat ky dit liéu thir nghiém nao vé ning suit va chit dong
phan d6i anh cua oxadiazin hoat dong cudi cling.

Kiéu chuyén dbi nay bao gdm céc phan tmg phu, cu thé 1a phan tmg khong can
ximg cua hydrua kim loai voi DMF, tao ra dimetylamin va cacbon monoxit, dd dugc
bio céo tir trude béi Neumeyer JL, Cannon JG. J Org Chem. 1961; 26:4681-4682;
Armarego DD, Perrin WLEF. Purification of Laboratory Chemicals. Butterworth
Heinemann; 1997. p. 192.

Pon sang ché An DO 140/MUM/2013 dugc chuyén nhuong cho Heminova
India Ltd., boc 10 qué trinh axyl hoa tidn chit amit cua indoxacarb su dung metyl
cloformat va natri hydrua trong axetonitril hodc t5t hon 1a trong hé dung mdi cua
metylen diclorua va axetonitril.

Puoc biét, axetonitril 1a dung mdi hit 4m dé dang hép thu nude tir khong khi.
Trong truong hop cac quy trinh cong nghiép phai gitr trong diéu kién kho rdo, nhu quy
trinh axyl hoa néu trén, didu nay 1a khong thuén loi. Ngoai ra, ¢6 vé nhu axetonitril
khong chic chan tro v6i quy trinh nay. Duoc biét, axetonitril trdi qua phan tng Khur
proton v6i cac bazo manh, cu thé 1a voi hydrua kim loai, tao ra anion on dinh nitril, ¢
thé tham gia vao cac phan mg phu tao ra trime 4-amino-2,6-dimetylpyrimidin nhu bao
céo cia Anthony R. Ronzio va William B. Cook trong Org. Synth. 1944, 24, 6.

Metylen diclorua 1a dung mdi halogen hoa rat dé bay hoi co cac mdi nguy hiém
v& moi trudng va stc khoe va cac tmg dung mé cta né khong thuan loi trong quy mo
thuong mai.

Bing sang ché IN241255 cia An D9 duoc chuyén nhuong cho Gharda
Chemicals Ltd., boc 10 su axyl hoa dd néu & trén cla tién chit amit ctia indoxacarb st

dung natri hydrua va metylcloformat trong hén hop dung mdi chira hydrocacbon béo,

hydrocacbon thom va dung moi ete nhu 13 dioxan, monoglym, diglym va ete chudi md
hodc vong khac.
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Dung mdi ete ¢6 xu hudng hép thu va phan tng v6i oxy tir khong khi dé tao
thanh céc peroxit khong on dinh ¢6 thé phat nd véi tac dong cuc manh khi ching bi cd
dic do bay hoi hodc chung cit trong qua trinh thu hoi, khi két hop voi cac hop chét
khac tao ra hon hop ¢o thé gay nd, hodc khi bi xdo tron b1 nhiét, sbc, hodc ma sat bét
thuong. Do do, viée st dung mot luong 16n dung mdi ete la khong thuan loi trong quy
md thwong mai.

Ngoai ra, cac phuong phap trude day thiéu kha ning tai san xut va can dugc
xdy dung k¥ ludng trude khi duogc yéu cau & quy md thuong mai.

Theo quan diém trén, vAn cdn mot quy trinh cai tién dé didu ché indoxacarb quy
mb 16n tr tidn chit amit ctia n6, quy trinh nay phu hop cho viéc st dung trong cong
nghiép, hiéu qua cao, chi phi thip, than thién v6i moi truong, va mang lai nang suét
cao, kha nang lap lai va lam viéc dé& dang, do do khéc phuc nhitng thiéu sot trong trinh
trang k§y thuat trude do.

Nguoi ta da ngac nhién thdy ring phan ung clia tién chét amit cua indoxacarb
véi tdc nhan metoxycacbonyl hoa va mudi kim loai cua metylsulfinylmetylit trong
dung mdi hydrocacbon véi su ¢6 mat ctia bazo hitu co va chit xtc tac chuyén pha tao
ra nang suat indoxacarb cao hon va c6 kha nang lap lai sy tranh viéc su dung chét doc

va hé dung mdi dé no.

Ban chit ky thuit cia sang ché
Sang ché d& xuit quy trinh didu ché indoxacarb dugc biéu dién dudi dang cong

thire (1), duge lam giau trigt quang hodc d6i anh tai tm bat d6i xtmg
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quy trinh nay bao gdm buée cho hop chét duge biu dién theo cong thirc sau (I) duoc

lam giau triét quang hodc doi 4anh tai tam bat doi xing:
0. 0.
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phén tng voi tac nhan metoxycacbonyl hoa va mudi kim loai ctia metylsulfinylmetylit
trong dung méi hydrocacbon v6i su cO mit cla bazo hitu co va chét xtc tac chuyén
pha. Ngoai ra, sang ché con dé xuét quy trinh phén tach indoxacarb dugc lam giau triét
quang hodc dbi anh tai tim bat d6i xng bao gdm budc tai két tinh san pham phan tng
bén ran thd bang cach sir dung hdn hop dung mdi n-heptan/toluen, hdn hop dung mdi

n-heptan/etyl axetat va/hodc hdn hop dung moi metyl xyclohexan/metanol.

M5 ta chi tiét sang ché
Dinh nghia

Trude khi trinh bay sang ché mot cach chi tiét, t6t hon Ia cung cép cac dinh
nghia vé cac thuat ngtr nhit dinh s& dugc st dung trong ban md ta nay. Tru khi duogc
chi ra theo cach khéc, tt ca cac thuat ngit khoa hoc va k¥ thuét dugc st dung trong
ban md ta nay c6 cung mot nghia nhu thuong duoc hiéu bdi nguoi ¢b hiéu biét trung
binh trong linh vuc ma sang ché lién quan.

Thuét ngit nhu dugce s dung trong ban mo ta nay bao gbm ca dang sé it va sb
nhidu, #rit khi diroe néu cu thé theo cach khac.

Xuyén subt ban mo ta, cac mo ta vé cac phuong 4n khac nhau sir dung thuat
nglt “bao gdm”; tuy nhién, s¢ dugc hiéu béi nguoi co hiéu biét trung binh trong linh
vuc nay, trong mot s6 trudng hop cu thé, phuong an c6 thé dugc mo ta thay thé bang
cach str dung cach dién dat “chu yéu chtra” hoac “chura”.

Nhim muc dich hiéu rd hon sang ché va khong gidi han pham vi cta sang che,
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trir khi ¢6 chi dinh khéc, tAt ca céc s6 the hién s luong, ty 1& phan tram, hodc ty 18, va:
cac gia tri sb khac dugc st dung trong ban md ta va yéu ciu bao ho, dugc hiéu 1a duoc
bién dbi trong tat ca cac truong hop bang thuat nglr “khoang”.

Theo dd, trir khi dugc chi ra theo cach ngugce lai, cac tham ) béng s néu trong
ban mo ta va yéu cdu bao ho di kem la ¢ dang x4p xi ma co thé thay doi tiy thudc vao
tinh chit mong mudn nhan duoc. Tt nhat, mdi tham sé bang so it nhét phai duoc phan
tich theo y nghia cac s& clia cac chit sb ¢6 nghia duge bdo cdo va bang céach ap dung
cac ky thuat lam tron thong thuong. V& vin dé nay, viéc st dung thuat ngir “khoadng”
trong ban mo ta nay cu thé bao gdm + 10% tir cic gid tri dugc chi ra trong pham vi
ndy. Ngoai ra, cac diém cubi cua tit ca cac pham vi hudng dén cung mot thanh phan
hodc dic tinh trong ban mo ta nay d4 bao ham ca diém cudi, co thé két hop doc lap va
bao ham tét c4 cac diém va pham vi trung gian.

Diéu ché metyl 7-010-2,5-dihydro-2-[[(metoxycacbonyl)[4-
(triflometoxy)phenyl] amino]cacbonyl]-indeno[1,2-¢][1,3 ,4]oxadiazin-4a(3H)-
cacboxylat (Indoxacarb):

Sang ché d& xuit quy trinh didu ché indoxacarb dugc biéu dién dudi dang cong

thire (I) dwoc lam giau triét quang hodc dbi anh tai tAm bit dbi xing

0 0
cl \(O 0 o
A SPe-
\N/NYN
.

° 0 Fo(ID)

quy trinh nay bao gbm buge cho hop chit dugc biéu dién theo cong thirc sau (I) duoc

lam giau triét quang hodc dbi 4nh tai tAm bat d6i xtng:
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T :
O>< F (I)

phan ng voi tic nhan metoxycacbonyl hoa va mubi kim loai ctia metylsulfinylmetylit
trong dung mdi hydrocacbon v6i su ¢6 mit cla bazo hitu co va chét xtc tac chuyén
pha.

Theo phuong é&n, tac nhan metoxycacbonyl hoa dugce chon tir nhém bao gdm
metyl cloformat, dimetyl dicacbonat va hon hop cua chung.

Theo mdt khia canh cua sang ché, ty 1¢ mol cua tién chét amit c6 cong thire (I)
véi tac nhan metoxycacbonyl hoa la tir 1:1 dén 1:5.

Theo phuong an, dung moi hydrocacbon dugc chon tir nhém bao gébm dung
mdi parafin, dung moi thom va hoén hop cua ching.

Theo phuong dn dugc uu tién, dung mdi hydrocacbon dugc chon tir nhém bao
g?)m hexan, ete dau mo, toluen, clobenzen, xylen, mesitylen, va hoén hop cuia ching. '

Theo phuong an khéc, quy trinh diéu ché hop chét duoc biéu dién theo cong
thire (IT) c6 thé dugce thuc hién ¢ nhiét do tir -5 dén +20°C; t6t hon 1a tir -5 dén +5°C.

Theo phuong an cua sang ché, mudi kim loai cla metylsulfinylmetylit duoc
chon tir nhém bao gbm mubdi kim loai kiém va hdn hop cta chung; t6t hon 1a tr natri
metylsulfinylmetylit, kali metylsulfinylmetylit va/hodc hon hop ctia ching.

Theo phuong an khic cia sang ché, bazo hitu co dugc chon tir nhém bao gdm
amin bac hai va/hodc bac ba va/hodc hdn hgp cta chung.

Theo phuong an dugc uu tién khac, bazo hitu co duge chon tir nhém bao gbm
N-metyl imidazol, 4-dimetylaminopyridin, 1,4-diazabixyclo [2.2.2] octan (DABCO),
1,8-diazabixyclo [5.4.0] 7-en (DBU) va/hodc hon hgp cta ching.



38958

Theo phuong an, chét xuc tac chuyén pha dugc chon tur nhém bao gdm tetra-
butyl amoni iodua, tetra-etyl amoni bromua, tetra-metyl amoni bromua, tetra-propyl
amoni bromua, tetra-butyl amoni bromua va/hodc hdn hop ctia chung.

Theo phuong an dugc wu tién, chit xtc tac chuyén pha la tetra-butyl amoni
bromua (TBAB).

Theo phuong an, mudi kim loai cua metylsulfinylmetylit duoc didu ché bang
cach st dung hydrua kim loai va dimetyl sulfoxit.

Trong phuong an, hydrua kim loai dugc chon tir nhém bao gbm natri hydrua,
kali hydrua va/hoac hén hop cia ching.

Theo phuong én khac, phan ung didu ché mudi kim loai cla
metylsulfinylmetylit ¢6 thé dwoc thuc hién ¢ nhiét do tir -5 dén +20°C; tot nhét 1a tir -5
dén +5°C.

Theo phuong 4n dugc uu tién, indoxacarb duoc tai két tinh tir s4n phém bén ran
tho cubi cung st dung hdn hop dung mdi n-heptan/toluen. Ty 1é ddc biét wa ti€n cla
hdn hop dung mdi n-heptan/toluen 1a tir 10:0,1 dén 10:1.

Theo phwong 4n dugc uu tién, ty 1é mol cua tién chit amit c6 cong thic (I) voi
metyl cloformat la tir 1:2 dén 1:3,3.

Theo phuong an dugc uu tién khac, ty 1€ mol cua tién chit amit c6 cong thuc (I)
v6i dimetyl dicacbonat la tir 1:2 dén 1:3.

Theo phuong an khac, ty 1& mol cla tién chét amit c6 cdng thire (I) voi bazo
hitu co 1a tir 1:0,1 dén 1:1, tt hon la tir 1:0,25 dén 1:1.

Theo phuong 4n, ty 1¢ mol cua tién chit amit c6 cong thuc (I) voi chét xuc tac
chuyén pha Ia tir 1:0,1 dén 1:1, t0t hon 1a ti 1:0,25 dén 1:1.

Theo phwong an khéc, ty 1¢ mol cua tién chét amit co cong thire (I) v6i hydrua
kim loai 1a tir 1:1 dén 1:3; tt hon la tir 1:1,5 dén 1:2.

Theo phuong an khéc, ty 1 mol cta tién chat amit c6 cong thic (I) voi dimetyl
sulfoxit 12 tir 1:1 dén 1:3; tdt hon 1a tir 1:1,3 dén 1:1,7.

Theo phuong 4n duge uu tién khac, indoxacarb dugc tai két tinh tir san phim

ban ran thod cudi cung st dung hdn hop dung moi n-heptan/toluen.
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Theo phuong an, hdn hop dung moi n-heptan/toluen bao gbdm tir 10:0,1 dén
10:2 ctia n-heptan/toluen, tot hon 13, tir 10:0,1 dén 10:0.5, t6t hon nita 13, tir 10:0,1 dén
10:1.

Theo phuong 4n dugc uu tién khac, indoxacarb dugc tai két tinh tir sén phém
ban rén tho cudi cing st dung hdn hop dung moi n-heptan/etyl axetat. Tt hon 1a ty 18
ctia hoén hop dung moi n-heptan/etyl axetat la to 10:0,1 dén 10:2, tot hon nita 1a, tir
10:0.1 dén 10:0,5, dzc biét tét hon Ia, tir 10:0,1 dén 10:1.

Theo phuong an dugc uu tién bd sung, indoxacarb dugc tai két tinh tur san
phdm ban rén thd cudi cling st dung hdn hop dung mdi metyl xyclohexan/metanol.
Pic biét tot hon 1a ty 1€ cla hdn hop dung moi metyl xyclohexan/metanol 1 tir 10:0,1
dén 10:2. t6t hon nira 14, tir 10:0,1 dén 10:0,5, ddc bit tot hon la, ti 10:0,1 dén 10:1.

Theo phuong 4n khac, mubdi kim loai cta metylsulfinylmetylit dugc didu ché tai
chd ma khong can phén tach.

Tién trinh ctia cac phan Gng trong quy trinh duoc néu trong sang ché c6 thé
duoc gidm sat bang phuong phap phu hop bat ky, ¢6 thé bao gdm, vi du, cac phuong
phap sdc ky nhu, vi du, sic ky 1ong hiéu nang cao (HPLC), sic ky 16p mong (TLC), va
cic phuong phép tuong tu.

Trong phuong an khéc nira, hop chét c6 cong thie (II), c6 thé dugc tach ra khoi
hdn hop phan tng bing bét ky ky thudt thong thuong da biét trong linh vuc nay. Céc
ky thuét phén tich nay co thé dugc lua chon, ma khong gidi han, tr nhém bao gdm cd
dac, chiét, tao két taa, lam mat, loc, két tinh, ly tAm, va su két hop cua chung, sau do
sdy kho.

Theo phuong 4n, hop chét tao thanh c6 cong thire (II) ¢6 dd tinh khiét 1a it nhat
80%, it nhat 85%, it nhAt 88%, it nhét 89%, it nhit 90%, it nhat 91%, tai it nhat 92%, it
nhét 93%. it nhat 94%, ft nhét 95%, it nhét 96%, it nhét 97%, it nhat 98%, hodc it nhat
99%.

Khong can gii thich thém, tin rang nguoi co hiéu biét trung binh trong linh vuc
nay st dung phén mb ta o trén, c6 thé sir dung sang ché dén murc tdi da cia nd. Cac vi

du sau day dugc trinh bay dé minh hoa cac phuong an nhét dinh cla sang ché. Do do,
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cac vi du sau ddy dugc hidu 12 chi mang tinh minh hoa va khong gi6i han sang ché

duéi bat ky hinh thirc nao.

Vi du thue hién sing ché
Vi du 1 (tbng hop trong mot binh phan ung):

250,0 g (1,0 duong luong) metyl-7-clo-2,5- dihydro-2-[[[(4
triflometoxy)phenyl]amino] cacbonyl]-indeno[1,2-¢][1,3,4] oxadiazin-4a(3H)
cachoxylat ¢6 ty 1¢ bat dbi ximg (88(S):12 (R)) duge tron v6i 2450 mL toluen va véi
55,0 g (1,32 duong lugng) DMSO ¢ nhiét do tur -5°C dén 0°C. Sau do, 42,6 g (2,0
duong lugng) NaH (60% trong dAu khoang) dugc nap vao va hén hop thu dugce duge
khudy trong 30 phut & nhiét do tur -5°C dén 0°C. Sau dé, 16,1 g (0,25 duong luong)
DMAP va 43,5 g (0,25 duong lugng) tetra-bulyl amoni bromua (TBAB) duogc thém
vao & nhiét do tur -5°C dén 0°C. Sau do 164,4 g (3,3 duong luong) metyl cloformat
trong 125 mL toluen dugc thém ting giot vao hdn hop phan (mg & nhiét do tir -5°C dén
0°C. Phan ung dugc gitr trong 30 phut nita va sau d6 dugc 1am ngudi bing metanol va
chit ban rin cudi ciing duoc tai két tinh tir n-heptan/toluen (10/1 thé tich/thé tich) dé

thu duge 92% indoxacarb voi ty 18 bat dbi xtng duy tri & 99%.

Vi du 2 (tong hop trong mot binh phan ung)

250,0 (1,0 duong luong) metyl-7-clo-2,5- dihydro-2-[[[(4-
triflometoxy)phenyl]amino] cacbonyl]-indeno[1,2-¢][1,3,4] oxadiazin-4a(3H)
cachoxylat c6 ty 1¢ bt dbi ximg (75(8):25 (R)) duoc tron v6i 2450 mL toluen va véi
55,0 g (1,32 duong lugng) DMSO & nhiét do tu -5°C dén 0°C. Sau do, 42,6 g (2,0
duong lugng) NaH (60% trong dau khoang) dugc nap vao va hén hop thu duge duoc
khudy trong 30 phut ¢ nhigt o tir -5°C dén 0°C. Sau do 164,4 g (3,3 duong lugng)
metyl cloformat trong 125 mL toluen dugc thém ting giot vao hdn hop phan tng &
nhiét do tur -5°C dén 0°C. Phan tng duoc gift trong 30 phut nita va sau do dugc lam
ngudi bing metanol va chit ban rén cudi cing duoc tai két tinh tir n-heptan/toluen
(10/0,5 thé tich/thé tich) dé thu dugc 92% indoxacarb v6i ty 16 bt di xtmg duy tri &
99%.

-10-



38958

Vi du 3 (tng hop trong hai binh phan ing):

250,0 g (1,0 duong luong) metyl-7-clo-2,5- dihydro-2-[[[(4 -
triflometoxy)phenyl]amino]cacbonyl]- indeno[1,2-¢][1,3,4] oxadiazin-4a(3H)
cacboxylat c6 ty 1& bat ddi xung (88(S):12 (R)) va 1960 mL (7,8 thé tich) toluen va
44,0 g (1,06 duong lugng) DMSO duge tron trong binh A. 11,0 ml DMSO (0,14
duong lugng) va 42,6 g (2,0 duong luong) NaH (60% trong dau khoang) dugc tron &
nhiét do tu -5°C dén 0°C trong binh B. Ham lugng trong binh A dugc thém ting giot
vao ham lugng trong binh B & nhiét do tir _5°C dén +5°C va khudy trong 30 phut. Sau
do, 16,1 g (0,25 duong lugng) N,N-dimetylaminopyridin va 43,5 g (0,25 duong lugng)
TBAB 6 nhiét do tu -5°C dén 0°C duoc thém vao. Sau do, 164,4 g (3,3 duong lugng)
metyl cloformat trong 125 mL (0,5 thé tich) toluen dugc thém ting giot vao phan Ung
& nhidt 6 ti -5°C dén 0°C. Sau 30 phut khudy, phan (g dugc 1am ngudi bang metanol
& nhiét do tir -5°C dén +5°C va nang dén 30°C va o ddc d& thu duge chét ban rin. Sau
d6, chit ban rn thu dugc dwoc tai két tinh tir n-heptan/toluen (10/1 thé tich/thé tich)

8 thu duoc 92% indoxacarb cudi cing véi ty 18 bat dbi xtng duy tri & 99%.
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YEU CAU BAO HO

1. Quy trinh didu ché indoxacarb dugc bidu dién duéi dang cong thic (II) dugce lam
giau triét quang hodc dbi 4nh tai tAm bat d6i ximg

CHs

o) O
Cl X \(0

|

\‘O o)
/N

\’/ \CHg
T X
° O><F 1)

quy trinh nay bao gbém budce cho hop chét dugc biéu dién theo cong thirc sau (I) dugc

f
2 NS
N

lam giau triét quang hodc dbi anh tai tm bt d6i xtmg:
o o

Ch

‘ Yoo
10R$
N N O
N \(
NH
|08
)

phén ng véi tac nhan metoxycacbonyl hoa va mubi kim loai ctia metylsulfinylmetylit
trong dung méi hydrocacbon vdi su c6 mit ciia bazo hitu co va chét xtc tac chuyén
pha.

2. Quy trinh theo diém 1, trong d6 tac nhén metoxycacbonyl hoa dugc chon tur nhém
bao gdm mety! cloformat, dimetyl dicacbonat va hdn hop cta ching.

3. Quy trinh theo diém 1, trong d6 mubi kim loai ctia metylsulfinylmetylit dugc chon
tor nhém bao gém mudi kim loai kiém va/hodc hon hgp cta ching.

4. Quy trinh theo diém 3, trong do mubi kim loai cua metylsulfinylmetylit dugc chon

tir natri metylsulfinylmetylit, kali metylsulfinylmetylit va/hodc hoén hop cta ching.

5. Quy trinh theo diém 1, trong d6 dung mdi hydrocacbon dugc chon tir nhém bao

gdm dung mdi parafin, dung moi thom va hdn hgp ctia chung.
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6. Quy trinh theo diém 5, trong d6 dung moi hydrocacbon dugc chon tir nhém bao
gdm hexan, ete dau mo, toluen, clobenzen, xylen, mesitylen, va hoén hop ctia ching.

7. Quy trinh theo didm 1, trong d6 bazo hitu co duoc chon tir nhém bao gém amin bac
hai va/hodc bac ba va/hodc hdn hop clia chung.

8. Quy trinh theo diém 7, trong d6 bazo hitu co duge chon tir nhom bao gdbm N-metyl
imidazol, 4-dimetylaminopyridin, 1,4-diazabixyclo [2.2.2] octan (DABCO), 1,8-
diazabixyclo [5.4. 0] undec-7-en (DBU) va/hoac hon hop cua ching.

9. Quy trinh theo diém 8, trong d6 bazo hitu co la 4-dimetylaminopyridin.

10. Quy trinh theo diém 1, trong do chét xtc tac chuyén pha dugc chon tir nhom bao
gém tetra-butyl amoni iodua, tetra-etyl amoni bromua, tetra-metyl amoni bromua,
tetra-propyl amoni bromua, tetra-butyl amoni bromua va/hodc hon hop cta chung.

11. Quy trinh theo diém 10, trong do6 chit xtc tac chuyén pha 12 tetra-butyl amoni
bromua (TBAB).

12. Quy trinh theo diém 1, bao gdm budc didu ché tai chd mudi kim loai cia
metylsulfinylmetylit.

13. Quy trinh theo diém 1, trong do mubi kim loai ctia metylsulfinylmetylit dugc diéu
ché bing cach st dung hydrua kim loai va dimetyl sulfoxit.

14. Quy trinh theo diém 13, trong d6 hydrua kim loai dugc chon tir nhém bao gdm
natri hydrua, kali hydrua va/hodc hdn hop cta ching.

15. Quy trinh theo diém 1, trong d6 phan tng dugc thyc hién ¢ nhiét do tir -5 dén
+20°C.

16. Quy trinh theo diém 13, trong d6 phan tng duge thyc hién & nhiét do tr -5 dén
+20°C.

17. Quy trinh theo diém bét ky trong 36 cac diém tir 1 dén 16, con bao gbém budc phan
tach indoxacarb ma dugc lam giau tri€t quang hodc ddi anh tai tAm bat dbi xung, budc
phén tach nay bao gbm tai két tinh san phdm phan ng ban rin tho bang cich st dung
hdn hop dung mdi n-heptan/toluen.

18. Quy trinh theo diém 17, trong d6 hdn hop dung moi bao gbm tir 10:0,1 dén 10:2

ctia n-heptan/toluen.
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19. Quy trinh theo diém 18, trong d6 hdn hop dung moi bao gdm tir 10:0,1 dén 10:0,5
clia n-heptan/toluen.

20. Quy trinh theo diém 18, trong d6 hdn hop dung mai bao gdm tr 10:0,1 dén 10:1
cua n-heptan/toluen.

21. Quy trinh theo diém bét ky trong s& céac diém tir 1 dén 16, con bao gbm budc phan
tach indoxacarb ma dugc lam giau triét quang hozic ddi anh tai tim bat dbi xtng, bude
phén tach nay bao gdm tai két tinh san pham phan ing ban rin thd bang cach sir dung
hdn hop dung moi n-heptan/etyl axetat.

22. Quy trinh theo didm 21, trong d6 hdn hop dung mdi bao gbm tir 10:0,1 dén 10:2
cua n-heptan/etyl axetat.

23. Quy trinh theo diém 21, trong d6 hon hop dung mdi bao gbm tr 10:0,1 dén 10:0,5
cua n-heptan/etyl axetat.

24. Quy trinh theo diém 21, trong d6 hdon hop dung mdi bao gdm tr 10:0,1 dén 10:1
ciia n-heptan/etyl axetat.

25. Quy trinh theo diém bét ky trong sé céc diém tr 1 dén 16, con bao gbém budc phén
tach indoxacarb ma dugc lam gidu triét quang hodc dbi anh tai tim bét dbi xtimg, bude
phan tach nay bao gbm tai két tinh san phim phan Gng ban rén tho bang cach st dung
hdn hop dung moi metyl xyclohexan/metanol.

26. Quy trinh theo diém 21, trong d6 hon hop dung mdi bao gbm tir 10:0,1 dén 10:2
metyl xyclohexan/metanol.

27. Quy trinh theo diém 25, trong d6 hdn hop dung moi bao gbm tr 10:0,1 dén 10:0,5
metyl xyclohexan/metanol.

28. Quy trinh theo diém 25, trong d6 hon hop dung mdi bao gdm tir 10:0,1 dén 10:1

metyl xyclohexan/metanol.
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